HNOACHUTEJBHASA 3AITUCKA
K pa0oueii mporpamMMe y4e0HOro npeamera « XumMusi»
nasa 10 kaacca

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparnun», TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMbI  CpeAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHsD»» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TonoXkeHu «Crtparerum pa3BUTHS BocnuTaHus B Pocculickoil
®epnepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OMPEIEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU O00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anmM00OYCIIOBISHHOCTH IICJICH,
collep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBITTYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXKHT 3aBEpUIAIONIMM DJTAllOM pealu3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeJloBEeKa, a TakKKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peamm3yeTcss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJaronmxcst Ha YpOBHE CpPEHETro 00Iero oOpa3oBaHUs CPEICTBAMH YUeOHOTO
npeaMera «XUMHUsSDY, COJIep)KaHHMEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme N0 XMMHUU € Y4€TOM CHenM(pUKHA HAyKH XUMHUU, €€ 3HAYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
Oo0mMX 1enell M NTPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIeM MHpPE KaKk O €IUHCTBE



MPUPOABI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIIOBUEM YCIIEITHOTO
TpyJla W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJI€HAa Ha pEIICHHE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOMIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJArOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCICIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30BbIe KypChl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00IIeld XUMUU) U
OpraHnyeckor xumuu. @OpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» cPopMupoBaHa B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypoOBHsIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckor XWMHUU TNOJIY4YarT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHuss B mpeameTe «XuMHsS» 0a30BOr0 YPOBHS
paccMaTpWBAeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMUSD» O0yYaromuMcsl MNPEJOCTABIISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUH,
rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BIACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcss B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJAEpKaHMsI, UMEIOUMMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTUMH HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM M IPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUA K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHus HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopMupoBaHUE y OOYYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MMOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHMYEeCcKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHIEPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTaMHM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHKE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnane pemeHuss 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOydaroluxcs MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIMpPEIEICHHIO
COJEpKaHUSI M TIOCTPOEHHUS TpeAMeTa MpeayCMaTpuBaioT (HopMHupoBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAaYEHUE MJiA
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke mnpenojgaBaHus XHUMHUM KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa30BaHMsl, TaK U HA YPOBHE CPEAHET0 OOIIEro 00pa30BaHuUs, IIPU ONPEAEICHUU
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LIEeJIed W3Y4YEHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JESATEIbHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KyibTypbl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
npeaMeTa SIBISIETCS BIIOJHE OTMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YyYEHHUS TpEeAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHS, (PYHIaMEHTAIIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOOUMBIX [UIsi HPUOOpEeTEHUs
YMEHHM OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUUECKOMN U MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpasopanusi. CeromHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPAKTUUYECKONM KOMIIOHEHTE COJep)KaHHs OOyueHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HaObOpOM 3HaHWH, a (YHKIMOHATBFHOM TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU WU
YMEHHUSIMH aKTUBHOTO IMOJIyYE€HHUs 3HAHUI U MPUMEHEHMS] UX B pPealibHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

ajanTaius o0yJaronmxcsi K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yarOUMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jIMyYHbIX BHUJOB
JESTEIIbHOCTH: PELIeHUs MpoOseM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUI



HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CAMOCTOSTEIBHO MMPUOOpETaTh HOBBIS
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhopMHpPOBaHHE U PA3BUTHE Y 00YUAIOMINXCSA aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIF0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydJarommuxcs YOSKIEHHOCTH B TYMaHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIlMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUS K TIPHUPOJEC W CBOEMY 3J0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpemHero oO0mmiero oOpa3oBaHUS MPEaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTrecTBeHHO-HAy4YHBIC
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE MOs10KeHUs. CTPYKTYpHBbIE (POPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBUAIbHBIC HAa3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOT€HUPOBAHUS, TUApAaTallMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALIEeTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, TNPUHAAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPETrOHKAa, KPEKHHI (TEPMHUYECKHM, KaTaaUTHUeCKuil), muposus. IIpoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl W3YUYEHHUs BEUIECTB M UX MpPEBpalllCHUN:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyyKOB M pE3UHBI, KOJUIEKIUU
«Hedptp» u  «Yromp», MoIeaMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ CTPOEHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  TNIMLEPUH: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3WYECKMe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kkiaccuukanus — yrieBoaoB  (MOHO-, M- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOIYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHECHCAIIUS.

OKCIepUMEHTANbHBIE METOAbl H3Y4YeHHs BEIIECTB M HMX MPEBPALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISETCA YEpEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJMLIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTUYECKON JesATEeIbHOCTH
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTHUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUs K IPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJYYEHUM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsI LEHHOCTEH 3I0pOBOrO0 U Oe30macHoro odOpasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIBCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YyUCHHUI0 MPOodecCruid pa3InvaHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESTETBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbI, PEHIEHUN TI00aTBHBIX MTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOUECHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEpHIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTI0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIF30BaTh COOTBETCTBYIOMINE TOHSITHS JIJIs1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (OpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM A3BIK B KayeCTBE CpeACTBA IHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMell Pe3yNbTaTOB IO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHUS TMO3HUIIAN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezensas e€ IleNd W 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHUpPA, pPOJM XUMHM B TIO3HAHWM SIBICHUHN



OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJAEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS TPH
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMUYECKUX pEaKluy,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIACcCy/Tpynne COeIUHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, IMPONWIEH, AalleTHIICH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

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



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METaHOJ, ATAaHOJ, STUJICHTIIUKOIb,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOIOJATh MIPaBUIIA MTOJIB30BAHUS XUMUYECKOU
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBHS Ha OpPraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
I1 7 .T
11 crpocmmt epraumccr cocamen A ; 0 o BubmoremlloK
' P P A ' \htt://m.edsoo.ru/ff0d210c
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
bu6anoreka LIOK
2.1 IT — 2 0 0
PEACIHBHBIC YIICBOAOPOARL — ATt Htt://m.edsoo.ru/ff0d210c
99 HenpenenbHble yraeBogOPOIbl: aKEHBI, 6 0 1 bubmuorteka [IOK
' aJKaJIUeEHb], AIKUHBI Htt://m.edsoo.ru/ff0d210c
bu6nmorexa LIOK
2.3 A 2 0 0
POMATHHCCKHE YIIICBOROPOABL Htt://m.edsoo.ru/ff0d210c
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1 0 bubmuoreka [JOK
' ux repepaboTka Htt://m.edsoo.ru/ff0d210c
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimue oprannyeckue coeJuHeHu st
bubnunorexa LIOK
3.1 . D 3 0 0
Crpret. detion Htt://m.edsoo.ru/ff0d210c
3.2 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1 bu6muoreka [JOK




Crnoxuble 3¢upbl

Htt://m.edsoo.ru/ff0d210c

bu6nmmoreka LIOK

3.3 v 3
[IICBOIbL Htt://m.edsoo.ru/ff0d210c
Hroro no pazneny 13
Pasnen 4. AzoTconepxaime opraHudecKne coeIMHeHUus
bub6nmoreka [IOK
4.1 A LA .b 3
MUHBL AMHHOKHCTOTRL. bEKH Htt://m.edsoo.ru/ff0d210c
Hroro mo pazneny 3
Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS
bubnunoreka LIOK
51 I1 .K .B 2
TACTMACCRL. RAYHYKH. BOTOKHA Htt://m.edsoo.ru/ff0d210c
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34










IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
F{)pgez[MeTOograI-;HqZZKon );I/IMI/II/I, e , . ; BuGmiorexa LIOK
BO3HHUKHOBEHHU BUTHE U
P 07.09.2023  Hit://m.eds00.ru/ff0d210c
3HAUCHUE
Teopus CTp?ZI;IH;I/I OEFaHI/I‘IeCKI/IX" . . ; BuGmiorexa LIOK
COCATHEHII 2. V. BYHIEPOBd, €& 14.09.2023  Hitt://m.edso0o.ru/f0d210c
OCHOBHBIE TTOJIOKECHUS
[IpencraBnenue o kiaccupuKanuu
ilpr;H:II:;Z: HXaB(eHI:efT;an/Iq Kasi) u 1 0 0 bubmmorexa HOK
OMEHICIATYPA (CHCTENATIHES 21.09.2023  Hitt://m.eds00.ru/f0d210c
TPUBHAJIbHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE, 1 0 0 bubnnoreka [JOK
TOMOJIOTHYECKUH Psil 28.09.2023  Htt://m.edsoo.ru/ff0d210c
MeraH u 3TaH — NpOoCTENIINe 1 0 0 bubnnorexka [JOK
NPE/ICTABUTEITN AJIKAHOB 05.10.2023  Htt://m.edsoo.ru/ff0d210c
AJIKEHBI: COCTaB U CTPOCHHUE, 1 0 0 bu6mmoreka [JOK
CBOMCTBa 12.10.2023  Htt://m.edsoo.ru/ff0d210c
OTUJIEH U IPONUJIEH — MPOCTEUIINE 1 0 0 bubnuorexa [JOK
MPEICTABUTENN ATKEHOB 19.10.2023 | Htt://m.edsoo.ru/ff0d210c
[TpakTrueckast pabora Ne 1. 1 0 1 bubnnorexka [JOK
«[lonmy4enue aTUICHA U U3YYCHUE €TO0 26.10.2023  Htt://m.edsoo.ru/ff0d210c




CBOUCTB»

Aunkanuensl. byranguen-1,3 u

bubmuorexa [JOK

? veruOyratue-1.3. Tlonyerie 09.11.2023  Hitt://m.edsoo.ru/ffod210c
CHUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubmuorexa [JOK
AUETHIICH — IPOCTEUIIHI 16.11.2023 | Htt://m.edsoo.ru/ff0d210c
IIPEJICTAaBUTEIND aJIKUHOB

11 Bpruncnenus 1o ypaBHeHHUIO bubnuorexa [IOK
XHUMHYECKON peaKiuu 23.11.2023  Htt://m.edsoo.ru/ff0d210c

12 ApeHbl: OEH30J1 ¥ TOITYOIL. bubnnorexa [HOK
TOKCHYHOCTH apeHOB 30.11.2023  Htt://m.edsoo.ru/ff0d210c
['eneTnueckas cBs3b yIrieBOJOPO/IOB,

13 IPUHAJIEKAINX K pZ:«anqu[n\f " Bubamorexa HOK

07.12.2023  Htt://m.edsoo.ru/ff0d210c

KJ1accam
[TpuponHbIE HCTOYHUKH

14 YIJIEBOJOPOAOB: IIPUPOAHBIN ra3 U bubnuoreka [IOK
N0y THBIE HEPTSAHBIE Ta3bl, HEPTH U 14.12.2023 = Htt://m.edsoo.ru/ff0d210c
IPOAYKTHI €€ nepepadoTKU
[TpuponHbIE HCTOUHUKH

15 YIJIEBOJOPOAOB: IIPUPOAHBIN r'a3 U bub6nuoreka [IOK
NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U 21.12.2023  Htt://m.edsoo.ru/ff0d210c
IPOAYKTHI €€ nepepaboTKu

16 KonTtponbHast pabota no pazaeny bubnuorexa [IOK
«YTIeBOOPOIBI 28.12.2023 | Htt://m.edsoo.ru/ff0d210c
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 MST;IHOJ'I Hu 3Ta12{10n. BonoponHaﬂp bubmorexa [JOK

11.01.2024  Htt://m.edsoo.ru/ff0d210c

CBA3b




MHOroaroMHbIE CIIUPTHI:

bubmuorexa [JOK

18 STHJICHTIIMKOJIb U TJIHIIEPHH 18.01.2024 | Htt://m.edsoo.ru/ff0d210c
DeHOII: CTPOCHUE MOJIEKYJIBI
19 q)mnqecxprl)e U XHMquCK}II/Ie C’BOﬁCTBa Bubamorexa HOK
’ 25.01.2024  Htt://m.edsoo.ru/ff0d210c
MPUMEHCHUE
20 Anpaeruapl: GopManbaeru u bu6mmoreka [IOK
aneTanbaerun. AIeToH 01.02.2024  Htt://m.edsoo.ru/ff0d210c
OaHOOCHOBHBIE MpeeTbHbIC
21 KaI}[f)6OHOBLIe KI/ICJ'II())TIE[»IZ MypaBbUHAs U bubmmorexa HOK
08.02.2024  Htt://m.edsoo.ru/ff0d210c
YKCyCHas
[IpakTuueckas padora Ne 2.
22 (((I:)BOfICTBa pachopa YKCYCHOM Bubmiorexa LIOK
15.02.2024  Htt://m.edsoo.ru/ff0d210c
KHUCITIOTBD)
CreaprHOBas U OJICHHOBAS KMCJIOTHI,
23 KaK HI;CI[CTaBI/ITeJ'II/I BBICIIIAX bubmorexa [JOK
22.02.2024  Htt://m.edsoo.ru/ff0d210c
KapOOHOBBIX KUCIIOT
24 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, UX MOIOIIIEE JIEHCTBHE 29.02.2024  Htt://m.edsoo.ru/ff0d210c
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
25 I(ap6OHOBLIj) KEICJ'IOT. Flfnponnf Bubamorexa HOK
07.03.2024  Htt://m.edsoo.ru/ff0d210c
CIIOXKHBIX 3(pUpoB
26 JKupsbl: Tunponns, NnpruMeHEeHHe, bubnnorexa [HJOK
OuosorMYecKas poiib JKHUPOB 14.03.2024  Htt://m.edsoo.ru/ff0d210c
YrneBoabl: cocTaB, KilacCUpUKaI.
27 BamHeﬁﬂmne npe)ICTaBI/ITeJI(II/)I: ’ Bubmorexa HOK
21.03.2024  Htt://m.edsoo.ru/ff0d210c
[II0K03a, PpyKTO3a, caxaposa
28 Kpaxman u nemironosa kak bubnuorexa [IOK
MPUPOIHBIE ITOJIUMEPHI 04.04.2024  Htt://m.edsoo.ru/ff0d210c




KonTponpHas padora mo pazaeny

bubmuorexa [JOK

29 «Kuexopoaconepiatiie 1 11.04.2024  Hit://m.edsoo.ru/ff0d210c
OpPraHUYeCKUE COCTUHEHHS
_ bu6moreka LIOK
30 AMHHEL: MCTHIIAMHH 1 aHHHH . 18.04.2024 Htt://m.edsoo.ru/ff0d210c
AMUHOKHCIIOTBI Kak aM(pOTEpHBIC
31 OpraHUYECKHE coeﬂHHeI(fHﬂ ix 1 Bubmmorexa LIOK
’ 25.04.2024  Htt://m.edsoo.ru/ff0d210c
Ouosiornueckoe 3HaueHue. [lentuapt
39 benku kak npupoiHbIe 1 bubnnoreka [JOK
BBICOKOMOJIEKYJISIPHBIC COCTUHEHUSI 02.05.2024  Htt://m.edsoo.ru/ff0d210c
33 OCHOBHBIE TTOHITHSI XUMHH 1 bubnuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COCIMHEHHIA 16.05.2024  Htt://m.edsoo.ru/ff0d210c
OCHOBHBIC METOJIbI CHHTE3a
34 BI)ICOKOMOJIeKy.]ijHI)IX COCITUHCHU. 1 Bubmiorexa LIOK
23.05.2024  Htt://m.edsoo.ru/ff0d210c
[ImacTmacchl, kKaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME










YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 00111ecTBO
«M3narenberBo «IIpocBenenne»

- I'.E. Pym3utuc, ®©.I'.®enpamand. Xumus 10 kmacc. M. [Ipocsemienue 2022 ¢

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

- ['.E. Pynsutuc, @.I'. ®enpaman. Xumus 10 knacc. M. [Ipocsemenune 2022 r

- H.H. I'apa. Ypoku xumuu 10 xnacc. M. IIpocsemenue 2019 r

- H.W. I'aGpyceBa. Pabouas terpaas mo xumuu 10 kinacc. M. IIpoceemnienue 2020
r

- H.H. I'apa, H.W. I'abpycuBa. 3ajauHuK C «IIOMOIITHUKOMY» Xumus 10-

1 1xknacc.M. ITpocsemenue 2019

- AM. Papeukuii. lunaktnueckuit marepuai, xumusa 10-11. M

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
bu6morexa IJOK

Htt://m.edsoo.ru/ff0d210c






