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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjiapctBeHHOM oOpazoBaresnbHOM crannapre COO, ¢ yuérom KoHueniuu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccmiickon ®enepaumn Ha 1nepuon Ao 2025 roxa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUU, K ONPEICICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYaroONIUXcCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILIe€JieH, COJEp’KaHUsl, PE3YJbTaTOB OOY4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTalloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHON CHCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YENIOBEKa, a TaKKE€ DSKOJOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pOBbIO U MPUPOIHOH cpene. Peannsyercs xumuueckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
oTpeJieieHbl B MPOrpaMMe M0 XUMHUHU € YYETOM CrenudUKd HayKH XUMHH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX TeJie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XYMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOM IMBWJIM3AlMA, B CO3JaHUHM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHATHHOTO
HAy4YHOTO MBIIIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKpYXKAIOLIEM MHUpPE KaK O €JIWHCTBE MNPHUPOALI M YEIOBEKa, KOTOpPOE
dbopMupyeTcsT B XMMHUU HA OCHOBE IIOHUMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacThI0 MUPOBOU KYJIBTYPhI, HEOOXOJIUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHM KaXaoro wieHa oodmiectBa. CoBpeMEHHas XHUMHUS
KaKk HayKa CO3MJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBOM, SKOJOTMYECKOW O€30MacHOCTU U
OXpPaHbI 3/I0POBBSI.

B cootBeTcTBUMU C OOmMMMH TEISIMU W TPUHIUIIAMUA CPEIHETO OOIIero
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIit



YPOBEHb M3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBNsIOMUMH TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPraHMYECKON XUMUH (C BKIIOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opranndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUN MPU
U3YYCHUH TIpeiIMeTa O0ECIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» u «OO0mas u
HEOopraHu4ecKkas XuMus» cHOpMHUpPOBaHA B MPOrpamMMme MO XMMHUU HA OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3YYEHHI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUSI OPTaHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXHMHUYECKHX U AJIEKTPOHHBIX
IpeICTaBlIeHU O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMbIX B Kypce
BEILIECTBAX JAlOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUU. B Kypce opranudeckoil XuMuu
MOJIy4alOT pa3BUTHE CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl TIEPBOHAYAJBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN PEaKIIHH.

[Tog HOBBIM yrioMm 3peHus B mpeameTe «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMU4ecKoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» 00Yy4arolmUMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX
MO3UIMH, TIIyOKEe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHA —
0T 00001IaroIIel 10 0OBIACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasg cucremMa 3HAHMM O Ba)XHEHMIIIMX BeEIECTBaX, HX COCTaBe,
CTPOCHHUHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB DJIEMEHTAMHU COJCP)KaHUSA, WMCIOMIMMH KyJIbTYPOJOTHUYECKUN U
MPUKIIAAHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHWMAHHUIO B3aWMOCBS3U
XUMUU C JPYTUMH HAyKaMH, PACKphIBAlOT €€ poJib B TO3HABATEIBHOW U
MPAKTUYECKON JIEATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCYy TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCSA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYCCKU
OCMBICTUBATh HWH(MOPMAITMI0O W TPUMEHATh €€ IS TOTOJHEHUS 3HAHHM,
peIIeHUsT HMHTEIUICKTYATbHBIX M OKCIEPUMEHTANIBHBIX HCCIEIOBATEIHCKUAX
3amad. B memom coxepkanue yueOHOTO mpeamMera «XUMUsS» JaHHOTO YPOBHS
M3y4eHUsST  OPUEHTUPOBAHO Ha  (OpPMHpPOBAHHWE y  OOYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAaHUS (PUITOCOPCKUX HIAEH, TAKUX KakK:
MaTepUalibHOE  €AUHCTBO HEOPraHMYECKOT0 W  OPraHUYeCcKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh



IPUPOJHBIX SBJICHUM IMyTEM HKCIIEPUMEHTA U PEUICHUSI TPOTUBOPEUUN MEKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHUHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HDHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHM, HMEIOMMX 0a30BO€ 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX IS  MPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iero ooOpa3oBaHus, NpH
OTIPENICTICHUHN COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3y4eHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3pPEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUS TJIABHBIMU IEJIAMH M3YYCHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBASIIOTCS:

e (¢dopMuUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUHW KaK BaKHEHIEH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIC TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XHUMHUYECKUX peaKIui, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUICCKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMIOZCHUEM H  OOBSICHEHHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 0OpaIleHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA ILielield W 3amad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMHUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  oOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHM3aliy, BIAJCIOIIEr0 HE HAO0OpPOM 3HaHUW, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMU aKTUBHOTO MOJTyYEHUS 3HAHUHN
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU JJIS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHHWM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MENN U 33]1a4H, KaK:

aganTanys OOyYaromMXcsl K YCIOBHUSM JAHHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (opMUPOBaHHE HWHTEIUICKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHHUIO,  COTPYAHHYECTBY,  CAMOCTOSTECILHOMY  IPHHSTHIO
IPaMOTHBIX PEIICHWH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETCHIIN), UMCIOIINX YHHUBEPCAIbHOE 3HAYCHHE ISl PA3IUYHBIX BHJIOB
JCSATENIPHOCTH:  pPEIIeHUs MpoOJjeM, TOoWCKa, aHanu3a ©u  00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TIPUOOPETCHHsI ONbITa JEATEeIHHOCTH,
KOTOpas 3aHUMaeT BaKHOE MECTO B TMO3HAHUU XUMUH, a TaKXKe I OICHKH C
MO3UIMA DKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOTHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATBHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4Yaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbBHO TPHOOPETATh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH I TIOMCKAa U
aHaM3a Yy4eOHOW W HAYYHO-TIOMYJISSPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMupoBaHHE U pa3BUTHE Y OOYy4YAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IIpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOIOIIOIE30BAHNS, ITOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHEHUS TPHPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpe)XHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIBITa HWCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUISI TPUHSATHS
I'PaMOTHBIX PEIICHUI B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBJICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4Mco 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XWMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Henenio)

COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPTTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMet opraHnyeckoil XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B MOJIYYEHUH HOBBIX BEIIECTB U MAaTepHUANIOB. TEOpHsl CTPOCHHSI OPraHUYECKUX
coenuHeHud A. M. bBytiepoBa, €€ OCHOBHbIE MOJIOKEHUS. CTPYKTypHbBIE
(dbopMyBl OpraHUYECKHUX BeIIecTB. | omMosorus, n3omepus. XUMHUIECKasi CBSI3b
B OPraHUYECKUX COEUHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  KiIaccU(UKAIMM  OPTraHUYECKUX  BEIICCTB.
HoMenknaTypa opraHuyecKkux COeIMHEHUM (CUCTEeMaTUYecKas) U TPUBUAJIbHBIC
Ha3BaHMS BAKHEUIINX MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB M UX MPEBPAILCHUI:
O3HAaKOMJICHHE C 00pa3llaMu OpPTaHMYeCKHX BEIIECTB M MaTepuajaMud Ha WX



OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHWYECKHX BEIIECTB, HAONIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX
BELIECTB MIPU HarpeBaHuu (I1aBjieHue, 0OYTJIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU pAn. MeTraH u 3TaH —
IpOCTEHIINE MPEACTABUTENN ajJKaHOB: (U3MYECKHME U XMMHUYECKHE CBOMCTBA
(peakuu 3aMellleHUs U TOpPEHHUs), HaXOXKACHUE B MPUPOJE, MOIyYCHHE H
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUN PA. DTUIIEH U MPOIUIICH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu TUIPUPOBAHUSA, TATOTEHUPOBAHUA, TUJIpaTallid, OKHUCICHUS U
MOJIMMEPHU3AIIHNH ), TTOJIyYCHUE U IPUMEHEHUE.

Anxanuensl: OytagueH-1,3 u meTunoyTaauen-1,3: crpoeHue, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakius MOJINMEPHU3AITIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUU ps/I.
ALIeTWIIEH — TMPOCTEHIIMN TMPEICTaBUTENb aJKHHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuu  TUJPUPOBAHMUS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTYyUYECHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUeCKUe U XUMUYECKHE CBOMCTBA
(peakiuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE U TMPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue colucmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHYeckasi CBA3b MEXKIY YIJIEBOAOPOAAMHU, MPUHAMIEKANUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
HedTaubie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadoTku HedTH:
NEPEroHKa, KPEKUHT (TEPMUYECKHM, KATAUIMTUYECKUM), mUpoiu3. [IpomayKTsl
nepepaboTku HepTH, HX TNPUMEHEHHE B TMPOMBIIUICHHOCTU W B OBITY.
Kamennslii yroiabs 1 IpoAyKThI €ro nepepadoTKy.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAIICHUI:
O3HAaKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB WM PE3UHBI, KOJUICKIIMH
«Hedpts» u «Yromb», MOJETUPOBAHME MOJEKYJ YIJIEBOJOPOJIOB U
raJIOTEHONPON3BOHBIX, MPOBEACHUE NPAKTUYECKOW paOOTHI: MOIydCHUE
JTUJICHA U U3yYEHHE €TO CBOWCTB.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEUIECTBA WJIM MPOAYKTAa pPEaKIUH IO H3BECTHHIM
Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIM MPOTYKTOB
peakiun).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenvHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
¢usznueckne W XUMHUYECKHME CBOMCTBA (pEaKiMy C aKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMHi, TOPEHHE), MPUMEHEHUE. BOIOpOIHbIE CBSI3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHbl€ CHOUPTHL. OTUJICHIVIMKOAb W TJIMIEPUH: CTPOEHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MEeTaJlJIaMH, KAYECTBEHHAsl peakiys Ha MHOTOAaTOMHbIe ciupThl). JlelicTBUe Ha
opranu3M yenoBeka. [[pumeHneHue rauuepuHa u STUIECHTIUKOJIS.

@deHo: CTPOCHHE MOJICKYJbI, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA.
Toxcuunocth perona. [Ipumenenne GeHomna.




Anpaerunbl U Kkemowsli. DopManbAETHl, alleTAIbJIETU: CTPOCHUE,
du3nueckre U XMMUYECKUE CBOMCTBA (PeaKlud OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNibHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KUCIIOThI: CTPOEHHE, (PU3MUECKHE U XUMUUYECKHE CBOMCTBA (CBOICTRA,
oOmume s Kiacca KUCIOT, peakius dSTepuduKaii), TMOJydYeHUe W
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BHICIIUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MolIolIee IeUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['miaponu3
cnoxHbiX 3pupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonoruyeckas poJib KUpPOB.

VYrineBonpl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JHU- U
noivcaxapunbl). [JOoko3a — TpOCTEHIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne aMmmMuadHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHUE TIIIOKO3bI), HAXOXK/IEHUE B MPUPO/JIE, TPUMEHEHHE,
ouonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemmrono3a kak npupoaHbie nmoumepbl. CTpoeHHne Kpaxmaia u
HeJUt0NIo3bl.  Pu3nueckrue M XUMHYECKHE CBOMCTBA Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
poBe/ieHne, HAOMI0/IEHNE U OMHUCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMUA OJTHOATOMHBIX CITUPTOB (OKUCICHUE ITAHOJA
okcugoM meau(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJCHCTBUE TIIMIICPUHA C
ruapokcunom Meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u runpoxcugom memu(ll), B3aummopelicTBue kpaxmana ¢
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIMU IO U3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOIYKTOB
peakiun).

A3oTcozeprkalme OpraHu4ecKue COeTMHECHMUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEepHBbICE  OpPraHUYECKWE  COCIMHCHUSI.
duznueckre U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MPUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCHOT. [lenTuasl.

benku kak mpupojHbIE BHICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuynas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OENKOB. XHMMHUYECKHE CBOWCTBA OCIIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OSJIKH.

DOKCneprUMEHTAIbHBIE METOABl M3YYEHHUS BEIIECTB U WX TMPEBPAIICHUN:
HaOIIOZICHUE M ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIrus OEKOB
MIPU HarpeBaHUH, IBETHHIE PEAKITUU OCIIKOB.

BroicokoMosieKkyJsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHSTHSI XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TIOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMCHb MOJMMEPU3AINH, CPETHSISA
MOJIeKyJIsipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHEHHI — TIOJIMMEPHU3AIIHS ¥ TIOJTMKOHICHCAITHS.



DKCIepUMEHTAIBHBIE METOJbI W3YYCHHsI BEIIECTB U WX IPEBpAIICHUI:
O3HaKOMJICHHE ¢ oOOpa3laMyd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IIACTMACC, KayqyKOB.

MeXITpeIMETHBIC CBSI3H.

Peanuzanus MEXKIPEIMETHBIX CBS3CH MPH HM3YyYCHHH OPTaHUYCCKON
xuMud B 10 KJIacce OCYIIECTBISCTCS dYepe3 HCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IMMOHITUH, TaK M TOHSATHHA, SBISIONIMXCS CHUCTCMHBIMH
IUISL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmMe ecTeCTBCHHO-HAyyHbIC IIOHATHA: SIBJICHHE, HAy4yHbIA (DakT,
THIIOTE3a, 3aKOH, TEOpHs, aHAJIMU3, CHHTE3, KIACCHU(HKAIHS, MePHOINIHOCTD,
HaOJIF0/ICHUE, U3MEPECHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE.

®dwusuka: Martepus, OHEPrusi, Macca, aToM, DJJCKTPOH, MOJIEKYyIa,
OHEPreTHUUECKU YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIICCTBA, (PU3MUSCKHUE BETUYNHBI U SMHHIIB X U3MEPEHHUS.

buonorus: knerka, opraHusM, 6uocdepa, oOMEH BEIIECTB B OpPTaHU3ME,
doTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIKH, YIJIEBOJBI, KHUPHI,
(dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIC TIOPOJBI, TIOJIE3HBIE HCKOIAeMbIE,
TOILTUBO, PECYPCHI.

TexHoJIOTHS: THINEBBIE MPOIYKTHI, OCHOBBI PAIMOHATHLHOTO THTAHHUSA,
MOOIIIHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUSCKUE TPerapaThl, MaTepHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI »leMEHT. ATOM. Sapo arToma, H30TOMNbBL. JJIEKTPOHHAA
000J1049Ka. DHEPreTUUEeCKUEe YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUsl AIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
Ilepuoanueckort cucteMbl xumudeckux sneMmeHToB JI. WM. MengeneeBa ¢
COBPEMEHHOM TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX UMM TMPOCTHIX M CIOKHBIX
BEILIECTB IO TpynnaM MU MepuojaM. 3HAYEHUE MEPHOJIMYECKOro 3aKOHAa B
Pa3BUTHUH HAYKH.

CtpoeHue BeliecTBa. XHUMHUYECKas CBs3b. BHJIBI XUMHUUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIPHAsl, HOHHAs, METa/uIndecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XUMUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
aKlenTopHslii). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYJNSIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEWIECTBA. [HMObl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKOMN PEIIETKU.

[TonsTre o nucnepcHbIX cucremax. VICTUHHBIE U KOJIJTOUAHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B paCTBOPE.



Knaccudukanuss ~ Heopranmueckux  coenuHeHuid.  Homenkiarypa
HEOPraHUYECKUX BEIIECTB. |'€HETHYECKas CBsI3b HEOPTAaHUYECKUX BEIIECTB,
MPUHAICKAIUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas peakiusa. Kiaccupukanys XUMHUYECKUX pEaKkIUid B
HEOPraHUYECKOW U OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHCHHs U MPEBPAILCHHS SHEPTUU [PU XUMUYCCKUX PEAKLMSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3ju4HbIX  (PaKTOPOB.
O6patuMmble peakiuu. XUMUYeCKoe paBHOBecHue. DaKTOPhI, BIUSAIONIHME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipuniun Jle [larenbe.

OnexkTpoiutuueckas aucconuanus. CHIIbHBIE W CJIa0ble AJIEKTPOJIUTHI.
Cpena BOJHBIX paCTBOPOB BEIIECTB: KUCIasl, HEUTpalibHAas, ECTOYHAs.

OKHUCANTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUIL:
neMoHcTpanus tadmui «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, u3yueHUe MOJIENeH KPUCTAUTMYECKUX PEMIETOK, HAOII0ICHUE
U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIU3aTOPA, OIPEACICHUE CPEIBI
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO 0OMEHa), MPOBEACHUE MPAKTUUECKOW paboThl «BiusHue pazmuyHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnsie 3agaum.

Pacuérsl 1O ypaBHEHUAM XHMHYECKHX pEaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM TOHSTHUSA «MAaCCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemeranmnel. Ilonoxenne HemeramioB B Ilepuoguueckoit cucreme
xuMuueckux 3rmemeHToB JI. V1. MenaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha TMpUMEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga MW KpEeMHHSI) M HUX  COCAUHCHHH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuoanyeckoit cucTeMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX
00oouek atToMoB MeTaiioB. O0mue Gpuznueckre cBoiicTBa MeTauioB. CIiIaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PSAJT HANPS>KEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAIOB (HAaTpUH, Kaaui, KaJbIUH,
Mar"ui, aJlOMUHUHN, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme crocoObl MOyYeHUST METAIIOB. [[puMeHeHne MeTallsioB B OBITY U
TEXHHKE.

OKCIEpUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
M3y4deHUe KOJUICKIMU «MeTauibl U CIIaBbl», 00pa3iloB HEMETAIIJIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HAOMIOJCHUE M OMHCAHWE JEMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX ~ OMBITOB  (B3aWMMOJCHCTBHME THUAPOKCHIA ATIOMHHHUS C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBEHHBIE PEAKIUU Ha KAaTHOHBI
METaJJIOB).

Pacuérnble 3anaumn.

Pacuérter Macchl BemecTBa uin 00bEMa Tra30B MO U3BECTHOMY KOJMYECTBY
BEIIIECTBA, MACCe WU O00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,



pacuétbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CIH
OJIHO M3 BEILIECTB UMEET IIPUMECH.

XHUMHA U KU3HDb

Ponp xumum B 00ecrieueHr SKOJOTHUECKOM, SHEPTETUUECKON M TTUIIEBON
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTYy4YE€HHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHIIHUE CTPOUTEILHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepualibl, KpaCKH, CTEKIJIO, KepaMmuKa,
MaTepuaibl s SJIEKTPOHUKH, HAHOMATEepHAJIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
yI0OpEeHUs.

XUMHUSI ¥ 3JJ0pOBbE YEJIOBEKA: MpaBUJIa MCIIOJIB30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJIb30BAaHUS IpPErapaToB OBITOBOM
XUMHH B ITOBCEIHEBHOMN KU3HHU.

MeXnpeaMeTHBIE CBSI3H.

Peanm3zanust MeXOpeAMETHBIX  CBSI3€HM MNpH  M3y4YeHUH OOImeH u
HEOpraHW4eCcKoM XuMHUU B 11 Kiacce OCyIIEeCTBISECTCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK W TOHSTHH, SIBJISIOIINXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MIPEIAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEpUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, SIBJICHHUE.

®du3uKa: Matepusi, YHEPrus, Macca, aTom, SJEKTPOH, MPOTOH, HEHUTPOH,
WOH, W30TON, PaJWOaKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKUN YPOBEHbD,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadms: mMuHEpasBl, TOpPHBIC TMOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIYPIru,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHuajiosB, CEIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{
MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTCpHUaIOB, QJICKTPOHHAA IIPOMBINIJICHHOCTD,
HAaHOTCXHOJOI'NH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA IIPOI'PAMMBI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBLIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpPEIHETo o0Iero oOpa3oBaHUs (JIMYHOCTHBIM,
METalpeAMETHBIM M HpeaMeTHbIM). HayyHo-meTonnyeckoil OCHOBOM Jis
pa3pabOTKH MIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMM CPEIHETO OOIEro
00pa30BaHHUs SIBJISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01m1ero 06pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISIONINE:



0CO3HaHHE OOYYAIOIMMUCA POCCUMCKON I'pakAaHCKOW HIACHTUYHOCTH —
TFOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEIBHOCTH U CAMOOTPEACIICHUIO;

HaJU4Iue MOTUBAIIMHU K 00yUCHHUIO;

I[eJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUNW JUYHOCTH Ha
OCHOBE KIJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX Tpaaulluid 0a30BOM HayKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCs PYKOBOJCTBOBAThCS B CBOCH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHM, MPUCYIIUMU 1I€TOCTHOM
CHUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJu4Yue TMPaBOCO3HAHUSA DKOJOTUUECKOW KYJIBTYpPhl M CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yibTaThl OCBOCHUA MpeAMETa «XUMUS» JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JCATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKHUMH, COILIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSMH U HJieajlaMi POCCUMCKOTO IPakIaHCKOT0 OOIIeCTBa, MPUHATHIMU B
o011IecTBE HOpMaMU M TIPaBUJIAMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIIeCcCcam
CaMOIMO3HAaHUs, CaMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHMS MpeAMETa «XHUMHUS» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA IO3HABATEILHON M TPAKTHUUYECKON JeATEeIbHOCTH
00y4JaroIMXCsl 10 peaanu3aliui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUSA .

OCO3HaHMs  OOYyYAaIOIIMMHCS CBOMX  KOHCTHUTYIIMOHHBIX TpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIIOPSIKY;

MPEJCTABICHUS O COLUMAIBHBIX HOpPMax M IpaBWIaX MEKJIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON HEATEIbHOCTH MPH CO3JaHUHU
y4eOHBIX MTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIIBHBIX 33/1a4, BHIITOJHECHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M NPUHHUMATh MOTHBBI, HAMEPECHHS, JOTUKY M
apTYMEHTBI JIPYTUX IIPU aHAJIN3€ Pa3IuIHbIX BHIOB YU4eOHOH ACATECILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEeAUI0
OTCYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar
JUTMTEIBHBIX HAOJIOJICHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U PAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U MOCIEAYIOIIEM
aHagu3e  WHGOpPMAIlMM O  TEPEAOBBIX  JOCTHIKCHUAX  COBPEMCHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH  OLIEHMBATh CHUTYyalldd, CBS3aHHbIE C XUMHUYECKHUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIC HOPMbI U LICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITUX
MIOCTYTKOB;

4) popMHupoBaHMA KYJIbTYPBbI 310POBbS:



MOHMMAaHUS IIEHHOCTEM 370poBOro M 0Oe€30macHOro ooOpa3a KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHM3UYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

cOOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIECTBAMU B OBITY,
MOBCEIHEBHOM KW3HU U B TPYJAOBOM JEATCIBHOCTH;

MOHUMAaHUS [IEHHOCTH TMPABUJ HWHIUBUIAYAJILHOTO M KOJUIEKTUBHOIO
0€30I1aCHOr0 TOBEJCHUS B CHUTYAIUSX, YIPOXKAIOIIMX 30POBBIO U KU3HH
JIIOJICH;

OCO3HAHWA  TMOCJIEACTBHUM M HENPUITUA  BPEAHBIX  MPHUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOIr0 BOCIMTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKOMN
NEeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM MPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUM;

YBOKEHUS K Tpyay, JIOASM TpyJa MW pe3yjJbTaTaM TpPYyAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HHAMBHUAYAJIbHON TpacKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS! K MPHUPOJE, KAK UCTOUHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHHS TJI00AJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO MPUPOJONOJIb30BAHHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKaAIOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJICICTBUS IPEANPUHUMAECMBIX ICUCTBUM U MIPEOTBpAIIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOM
KYJbTYpPbl, OIbITA JAESITEILHOCTH SKOJOTHYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B TIO3HABATEJIILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHMBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeNMUUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €AMHCTBE IPUPOIBI U YETOBEKA, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJS COBPEMEHHOU
UUBWIM3ALMU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO37JaHMU HOBOW 0a3bl MaTEepUATBHOM KYyJIbTYpPBI, PEIICHUU TJI00ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOM,



NUIIEBOM U DKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
00ecreyeHn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOM KU3HU
Ka)KJI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIEr0 MUpa U MPOUCXOAANIMX B HEM H3MEHEHM, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSM  TpyJa B  paslIWyHBIX  cepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUS Y4EOHOTO mpeaMera «XUuMUsH»
Ha YpOBHE CpPEAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEKIUCLIUTUTMHAPHBIE (MexXnpeaMeTHBIE) oOLIeHayYHbIE MTOHSATHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAYYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETyJSTUBHbIE), oOecneuuBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBHON TPAaMOTHOCTU U COIUAJIBHONW KOMIIETEHIIMHY O0Yy4aroIuXCs;

CIOCOOHOCTH oOydJarommxcst UCII0JIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  IMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEMCTBUSIMU.

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AEUCTBUAMM:

1) 6a3oBble JIOrHYEeCKHUE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENENIATh 1M JEATEIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUHM HX
JOCTUKEHHUS, COOTHOCUTH PE3yJlbTaThl JEATCIBHOCTH C IOCTaBJICHHBIMHU
LEIIAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI TOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKKU MOHATUM U YCTAHABIMBATH UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE OHSATHUS JIJI1 O0BSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;



BBHIOMpaTh OCHOBAHUS M KPUTEpHH ISl KiacCH(pUKAIUM BEIISCTB U
XUMHUYECKUX PEaKIIN;

yCTaHABJIMBaTh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXKIEHUsl (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHUS B pacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

IpUMEHSTh B  TIpoIlecce  IIO3HAHUS, HCIOJIb3yeMble B  XUMHHU
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
NpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMMBOJ) 3JIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW pEaKUMH — TPHU PEHICHUH YUeOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC
IIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3bI TIO MIPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHHUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATENBLHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBarh 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/iad, MPUMEHEHHIO pPa3IHUYHbIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUYHBIX HCTOYHHMKAX HHoOpManuu (HaAy4HO-
MOMyJISipHAsT JINTepaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl UHTepHeTa), aHamM3upoBaTh HHGOPMAIIHIO PA3TUYHBIX BUJIOB U (OpM
MIPE/ICTABIICHMUSI, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METOIbI IPU TTOUCKE U
orbope wuHPOpPMAIMKA, HEOOXOAUMOMN MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

pruoOpeTaTh OMBIT UCIOJIB30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO  BBIOMpaTh ONTUMAIBHYIO (OpMY MpEACTaBICHUS
uHpopmaruu (cxembl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KAadeCTBE CpEICTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBI,  (Qopmyibl, abOpeBUaTypHI,
HOMEHKJIATYPY;

WCIIOJIh30BaTh W TIPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH JI€CTBUSIMU:



3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AHaliora
W/WIM JAUCKYCCUU, BBICKA3bIBaTh UJICH, (HOPMYIUPOBATH CBOM MPEAJIOKECHHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU JIEATETLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIpH
BBITIOJIHEHUA XMMHUYECKOTO DKCIEPUMEHTA, MpaKTUYeCKOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, PeaIM3allMi y4eOHOTO IPOEKTa U
(GbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBaHUS MO3UIUI B X0J1e 00CY X JACHHUS 1 0OMEHA MHEHUSMH.

OByaieHue YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEATENIbHOCTh, OMNpenelisass €€ UeIu W 3aJauyd, KOHTPOJIUPOBATh M IO MEpE
HEOOXO/IUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOpUTM JCHCTBUN TIpH
BBITIOJIHEHUHM YYE€OHBIX M HCCIEOBATEIIbCKUX 3a7a4, BBHIOMpaTh Hambojee
3¢ PeKTUBHBIN COCOO MX pElIeHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb  CBOEM  JEATEIbHOCTM HAa  OCHOBE
caMOaHaJin3a U CaMOOIIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS»
OTpa)KaroT:

cq)opMHpOBaHHOCTL MPEACTABJICHUN O XHUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XWUMHUM B TIO3HAHWHW SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHATBPHOM TPaMOTHOCTH, HEOOXOJMMOMN IS PEHICHUS IMPAKTHUYSCKUX
3a71a4 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIMe TIMOHATHUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0olouka aTroma, MOJIEKYyJia, BaJCHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpaIEHHAas),
MOJIb, MOJSIDHasT  Macca, MOJSIPHBIM  00BEM,  YIVIEPOJHBIA  CKEJIeT,
GyHKIIMOHATBHAS TPyNIa, paJuKan, H30MEpPHsi, U30MEPhl, TOMOJOTUUYECKUN
psAl, TOMOJIOTH, YIJIEBOJIOPOABL, KUCIOPOJI M a30TCOAEPKALIME COEHUHCHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIUMHEHHS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS OpraHnveckux Bemects A. M. bytieposa,
3aKOH COXPAHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJHUYECKUM SI3BIK
XAMUH; MHPOBO33PCHYECKHE 3HAHUS, JIeKAlM€ B OCHOBE MOHUMAaHUSA
MPUYUHHOCTA M CHCTEMHOCTH XHMHYECKHX SBJICHHUM, (HaKTOJIOTHICCKHE
CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH M OE30MaCHOM HCTOJIb30BAHHUH
BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIbHOCTH
YeJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MPU3HAKU TIOHSITHH,
YCTaHABIIMBATh HMX B3aMMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS
IIPU ONKMCAHUH COCTaBA, CTPOCHUS U MPEBPAILLICHUN OPTaHUYECKUX COCTUHEHNN;



c(hOpMUPOBAHHOCTh YMEHUN HCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOIN)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIH,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MJUTIOCTPAIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIUBATH MPUHAJICKHOCTD N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OMNpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbl, KUCIOPOJ W a30TCOMAEpXKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHbIE COCIMHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cucrematudeckord HoMeHkarype (IUPAC), a Takxe mpuBOAUTh TPUBHAIBHBIC
Ha3BaHUS OTIIEIBHBIX OPraHWYECKUX BELIECTB (ITWIJIECH, MPOIHIIEH, alleTUJICH,
ATUJICHTJIUKOb, TIULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTE€apUHOBAas KHUCIOTA,
TII0K03a, GPYKTO3a, Kpaxmall, 1eJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa mjis oOBACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA;, 3aKOH COXPAHECHHS MACChI
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepus3oBaTh COCTaB, CTPOCHHE,
du3nUeckrue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, dTHJICH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTIMKOJb,
TJIAIEepYH, (EHOJI, alleTalbIECTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIIOKO3a,
Kpaxmayu,  I[eJUII0JIO3a, aMUHOYKCYCHash  KHUCJIOTa),  HWLIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepU30BaTh MCTOYHUKHU
yIIAEBOAOPOJIHOTO ChIpbst (HEe()Th, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJAWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WIIA MPOAYKTa
pEaKIMK 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUH);

c(hOpPMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYCHUU BEIIECCTB
U XUMHYECKUX  sBJIICHWA  (HAONIONEHHWE, UW3MEpPEHHE, IKCIICPUMEHT,
MOJICIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUA IS
MPUHATUS PENICHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIECTBAMHU U UX TIPUMCHEHHUEM;

chOpMHPOBAHHOCT, YMEHHMM  COONIIOAaTh  TpaBWja  TOJH30BAHUS
XUMUYECKON TOCYZ0i U JTabopaTOpHBIM OOOpYJIOBaHWEM, a TaKKe IpaBuia
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BHITIOJIHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOITHATH XUMUYECKUN
OKCIIEPUMEHT (TIPEBpAIICHUS] OPTaHWYECKUX BEIIECTB TMPU HarpeBaHUH,
MOJIydYeHUE OTWJICHA W W3YYEHHE €ero CBOWCTB, KA4YECTBEHHBIC pPEAKIIUU
OpTraHWYECKUX BEIIECTB, JCHATyparusi OCJIIKOB TpU HarpeBaHWU, I[BETHHIC
peakuu OETKOB) B COOTBETCTBHM C MPABHJIAMH TEXHUKH O€30MMACHOCTH TPHU
oOpallleHuu C BeUIeCTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHEM, IMPEACTABISATH



pe3yJabTaThl XHMHYECKOTO0 OJKCIEepUMEHTa B ¢dopMe 3alliuCH ypaBHEHUM
COOTBETCTBYIOIIMX PpEAKIMA Hu (HOpPMYJIHUPOBATh BBIBOJABI Ha OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIMU3UPOBATh XUMUUYECKYIO
uHpOpMaIMIO, TOJIYyYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHopmanmu, aTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMM  COOMIOJaTh MpaBWiIa  SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOJHON CPEabl, OCO3HABATH
OTNACHOCTh BO3JICMCTBUSL HA KUBBIC OpPraHW3MBbI ONPEACIEHHBIX OPraHUYEeCKUX
BEILIECTB, MOHUMas cMbIci nokazarens [1JIK, moscHATh Ha mpuMepax CrocoOsbI
YMEHBIICHUSI W MPENOTBPAlICHUSI WX BPEIHOIO BO3JACHCTBUS HAa OPTraHU3M
YEJI0BEKA,

JUTsl OOYYaOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHETBIX W CIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCHUHYIO cHcTeMy oOo3HaueHuit JI. bpaina ngma  3amucu
XUMUYECKUX (OPMYII.

11 KIIACC

[IpenmetHble pe3yabTaThl OCBOeHUsS Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaXKAKOT:

cq)opMHpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOHU COCTaBJIHIomeﬁ
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B TIO3HAHWHW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHATBPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS IMPaKTHYCCKUX
3a71a9 ¥ SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 37I0POBBIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToM, HW30ToII, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEMECHb OKHUCIICHUS, XUMUYECKas
CBs3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHAS), KPUCTAIIINYECKAs
pPEIIETKA, TUIIBI XUMUYECKUX PEAKIIUMI, PACTBOP, AJICKTPOJIUTHI, HEAJICKTPOJIUTHI,
BJICKTPOJUTHYECKAS JUCCOLUAINS, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XHMHYECKOM peakIiui, XMMHUYECKOE€ PaBHOBECHE), TEOPHU U 3aKOHBI (TEOpHs
AJICKTPOJUTUYECKON Auccoruranuu, nepuoandyeckuii 3akod J{. 1. Menneneena,
3aKOH COXPAHEHUsS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPTUM MPU XUMUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUH SI3BIK
XAMUHA, MHUPOBO33PEHUYECCKUE 3HAHMs, JIEKAIME€ B OCHOBE MOHUMAaHUS
MPUYUHHOCTA M CHCTEMHOCTH XHMHYECKHUX SBJICHUM, (HaKTOJIOTHUCCKHE
CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH M OE30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITNX HEOPTAHMUYECKUX BEIIECTB B OBITY U MPAKTUYCCKON ACATEIHHOCTH
YEeJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MPU3HAKHU TIOHSITHM,
YCTAHABIIMBATh HMX B3aMMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHATUS
MIPU ONKMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JIJIS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,



cucremarndeckyto Homerkiarypy (IUPAC) u  TpuBmanbHblC —Ha3BaHUS
OT/CIIBHBIX HCOPraHWYECKHUX BELIECTB (YrapHBIA ra3, YIICKUCIBIA ra3, aMMHUaKk,
ram€Hasi U3BeCTb, Heral€Hasi H3BeCTb, MUThEBAs COJIA, TUPUT U I[pyme),

c(hOPMHUPOBAHHOCTh YMEHUW OIpEAeNATh BaJCHTHOCTb M  CTEINEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBs3U (KOBaJCHTHas, MOHHAs, METAJUIMYecKas, BOJIOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMYECKOM pEmETKH KOHKPETHOTO BEIIECTBa
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pPacTBOpaxX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COeIMHEHMM (TPOCThIE BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJIBI,
OCHOBAaHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI NIEPUOUYECKOTO 3aKOHA
HN. W. MenzgeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
O0OBSCHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJjeMeHTOB 1-4 mepuonoB Ilepuogmueckoil cuctembl
xuMudeckux aneMeHtoB [, M. MenpaeneeBa, UCHOIb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANU»,  «IPHEPreTHUECKHUE  YPOBHM»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB U UX
COEIMHEHUI MO mepuogaM u rpymmaM [leprogudyeckoil cucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIAATh CYIIECTBOBAHNE T€HETUUECKON CBS3U MEXKy HEOPTaHUYECKHUMHU
BEIIECTBAMHU C MTOMOIIbI0 YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH TI0
Pa3IUYHBIM MPU3HAKAM (YHCTY U COCTABY PEarupyrolnux BEIIECTB, TEIJIOBOMY
addeKTy peakiuu, N3MEHEHUIO CTEIICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
pEeaKIMK, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUTIOB, TIOJHBIE M COKpAalIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YYHUTBIBAS YCIOBUS, TIPU KOTOPHIX 3TH PEAKIIMH UIYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAWTH PEAKINH, TOATBEPKIAIOIINE
KaueCTBCHHBIA COCTAB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTMBITHBIM  TyTEM  HMOHBI, MPHUCYTCTBYIOIIHE B  BOJHBIX  PACTBOpax
HEOPTaHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMA TIOCPEJCTBOM COCTABIEHUS DJICKTPOHHOTO
OanaHca dTUX PEaKIIHA;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PEaKIMu OT pa3InyHbIX (DAKTOPOB; XapakTep CMeEIIEeHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS (IPUHITUTT
Jle larenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUH XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeKAIIHe B OCHOBE TIPOMBIIIICHHOTO TMOJTYYEHHUsI CEPHON KUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSITUST «MACcCOBas JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHH T'a30B



IpU XUMHUYECKUX PpEaKIHAX, MacChl BellecTBa WIM o00béMa Tra30B IO
W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOro 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHMSI MACChI BEILIECTB, MIPEBPAICHUS U COXPAaHEHUS SHEPIHUU;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBWja  IOJIL30BAHUS
XUMHUYECKOM TOCYJIOM M J1abopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIleCTBaMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (pa3fioKeHUe MEePOKCHIa BOIOPOIa B MPUCYTCTBUU KaTaau3aTopa,
ONpEAECICHUE CpPEeAbl PAacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIHLHOIO
WHJIWKATOpa, BIHMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBbIC peaKIMu Ha CyJbdart-,
KapOoHAaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7a4d 1o TemaM «Mertame»y u  «Hemeramiel»y) B
COOTBETCTBHHM C IIpaBWJIAMH TEXHUKH OC30MaCHOCTH MpU OOpalieHuu ¢
BCILIECTBAMU M J1a0OpAaTOPHBIM OOOpPYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3alliCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECCKH aHAJM3UPOBATh XUMHUUYECKYIO
uH(popMaIMIO, TOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTHX);

chOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJaTh TpaBHJIA  AKOJOTHYECKHU
11eJIeCO00pa3HOr0 TIOBEACHHUS B OBITY U TPYAOBOH JEATENBHOCTH B ILEIAX
COXPAHCHHS CBOCT'O 3JJ0POBbSI U OKPYXKAIOLICH MPUPOJHOI CPeibl, 0CO3HABATD
OIMACHOCTh BO3JCUCTBUS Ha >KUBBIE OPTaHU3Mbl ONPEACIEHHBIX BEIIECTB,
noHuMast cmbici  mokazatens [IJIK, moscHATP Ha npuMepax CIIOCOOBI
YMEHBIIIEHUSI W TPEIOTBPAICHUS WX BPEIHOTO BO3IACKUCTBUS HA OpPraHu3M
YEeJIOBEKA;

JUISL 00YYAIOIINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHHUS BEIICCTB M
XUMHUYECCKUX SIBICHUM;

JUIS. CIICTIBIX W CIAOOBHAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuid JI. bpaitng npns  3amucu
XUMHYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
HaumenoBann Kontp JIeKTPOHHbIE
No € pa3aejoB u 0JILHBI HpaKan (Hﬂq)pOBbIe) CHHCOK UTOTOBBIX Cnoco0 OLICHKH
IVIAHNPYEMBIX Pe3yJIbTATOB C HTOTOBBIX
n/n TeM Bcero e ecKHe oOpa3oBaTe/ibHbIE
yKa3aHHeM ITaoB UX IJIAHUPYEMbIX
NPOrpaMMblI pa6ort padoThI pecypcbl dopmupoBanus pe3yabTaToB
bl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
YMmerth MPUMEHSTh
Ipemver TEOPHUIO CTPOCHUSA
. OpraHu4eckux BemecTB A. M.
OpraHu4ecKon
byrtnepoBa, 3akoH coxpaHeHus
xumuu. Teopus Bubnuoteka ]_[OK MACCEI BeIHeCTB); CaMocTosTenbHast
11 CTPOCHUSA 3 https://m.edsoo.ru/7f4 | 3axkoHOMEpHOCTH, paboTa, yCTHBIN
OpPTaHHYECKUX 13b38 CUMBOJIMYECKHUM S3BIK XHMHUU; OTpoc
COCTMHEHHI A. MHPOBO33PEHUECKUE  3HAHMSA,
JIe)KaIue B OCHOBE MOHMMAaHMS
M. bytieposa
IPUYMHHOCTH U CUCTEMHOCTH
XHUMHUYECKHX SIBICHHMH,
Hroro no pazneny 3

Pasnen 2. YraeBomnopoabt



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

CocTaBiATh CTPYKTYpHBIE
(GbOpMyITBI BEIIECTB, 3HATH
M30MEPbI U TOMOJIOTH, BUJIBI

[Ipenenvubie bubmuotexa LIOK CamocTrosTenbpHas
U30MEpHUH. YMETh COCTABIISTh .
2.1 YTIE€BOA0POIbI https://m.edsoo.ru/7f4 paborta, yCTHBIN
YpaBHEHUS] XUMHUYECKHIX
— aJIKaHbI 13b38 N OIpoc
peaxiuil ¢ npeaeabHbBIMU
YIIA€BOAOPOAAMU
CocTaBlATh CTPYKTYpHBIE
Henpenenbubie (dbopMyIibI BEIIECTB, 3HATh
YIJICBOAOPOIBI: bu6nuoreka [IOK H30MEPBI U TOMOJIOTH, BUbBI
[IpakTrueckas
2.2 QJIKEHBI, https://m.edsoo.ru/7f4 | u3omepun. YMETb COCTaBISAThH 5
abota
aJIKaJICHBI, 13b38 YpaBHEHHS] XUMHUYECKUX P
QTKIHBI peaKuii ¢ HerpeaeIbHbIMA
YIIEBOIOPOAAMHU
3HaTh MOHATHE
apOMaTUYECKUH LUK
CocTaBlATh CTPYKTypHBIE
ApoMaTudecku Bu6nunoreka LIOK (dbopMyITBI BEIIECTB, 3HATH CamocTosTenpHas
2.3 e https://m.edsoo.ru/7f4 | w“30MepBI U TOMOJIOTH, BUBI paboTta, yCTHBIN
YTJIEBOIOPO/IbI 13b38 U30MEpHUH. YMETh COCTaBIIATh oTpoc
YpaBHEHUS] XUMHUYECKHIX
peakuuii ¢ apOMaTHYECKUMH
YIIEBOAOPOAAMU
[Ipuponnsie bu6mmoteka [IOK Cv(bopMHpOBaHHOCTL
24 HCTOYHUKHU https://m.edsoo.ru/7f4 | YMCHAH BRIABIATE XAPAKTCPHBIC | 16 1pnas pabota
MpU3HAKU MOHSITHIA,
YIJIEBOJOPOAOB 13b38

YCTaHaBJIMBATb ux
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H Ux
nepepadoTka

B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIUE ITOHATUSA
pu ONMCAHUU COCTaBa,
CTPOCHHMsI U IIpEeBpalICHUM
OPraHUYEeCKUX COCTMHEHUI

Utoro no pazneny
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Pa3znea 3. Kucaopoacon

CepRalmue OPraHnv4eCKue CoCIMHCHUA

CocTaBiTh CTPYKTYpHBIE

bubmuorexa [JOK
CrupTsbl. (GopMyJibl BELIECTB, 3HATh
3.1 3 https://m.edsoo.ru/7f4
deHon 1338 W30MEPBI U TOMOJIOTH, BUBI
W30MEPUU CITUPTOB.
3HaTh QYHKIMOHAIBHBIC
TPYIIIBI KACIOPOACOAEPIKAIIT
BeniecTB. CocTaBisATh
AJLIeruael. o
CTPYKTYpHBIE (hOPMYIIbI
KapOonoBsie bubnnorexka HOK YLD g
BEILECTB, 3HATh U30MEPHI U IMpakTryeckas
3.2 KHUCJIOTHI. 7 https://m.edsoo.ru/7f4
TOMOJIOTH, BUJIbI U30MEPHUH. pabora
CroxHEBIE 13b38
b YMeTb COCTaBIATh ypABHEHUS
3¢upsr
P XUMHYECKHUX PEaKLUi ¢
KHUCJIOPOJICOACPKAITUMHU
BEIIIECTBAMH
YMeTh pazinuarh Ki1acchl
bubmorexa [JOK aneBoI;OB ONPEICIITh UX
3.3 VrieBoasl 3 https://m.edsoo.ru/7f4 > OTIpeAL KonrpossHas pabora
(YHKIMOHAIBHBIE TPYTIIIHI,
13b38 .
CBOHCTBA BCICCTB
Uroro mo pazneny 13



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

Pasznen 4. A30Tc011ep)lcaume OpPrauHnveCKue COcAUHECHUA

YMeTh pa3nnuaTh KIacChl
AMHHEL Bubmmorexa LIOK VrneBoIz)IOB OINPENENATh UX
4.1 AMHHOKHCIIOT 3 1 https://m.edsoo.ru/7f4 > 0P KoutponbHas pabora
(YHKITMOHAIBHEIC TPYIIIIHI,
Bl. benku 13b38 .
CBOMCTBA BEIIECTB
Uroro no pasneny 3

Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUSA

YMETh MPUMCHSITh
- 3HAHUS 00 OCHOBHBIX
JTACTMACCHI.
Bubmmoreka [IOK JOCTYITHBIX METOJAX MO3HAHHUA | pgpiooo ..
5.1 Kayuyxkun. 2 https://m.edsoo.ru/7f4 | BemecTn " XUMHUUYECKHUX N
N TECTOBON pabOTHI
Bonokna 13b38 SIBJICHUM. 3HaTh obnactu
MIPUMCHCHHUS MTOJIMMEPHBIX
MaTepuajoB
Uroro no pazneny 2
OBIIEE
KOJIMYECTBO 34 3 5
YACOB IO
I[MTPOT'PAMME
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11 KIIACC

KoaudecTBO 9acoB

N H KonTtp DJIeKTPOHHbIE
° anMeHOBaHHe
oabubl | Ipakrn (uudposbie) CHucox HTOroOBbIX Crnoco0 oneHku
n/ pa3icjioB U TeM IUVIAHUPYEMBIX Pe3yJIbTATOB C HTOI'0OBBIX
Bcero e yecKHue OﬁpaSOBaTeJIbeIe
n NPOrpamMMbl yKa3aHHEM ITanoB HX IUIAHUPYEMBbIX
ecypchl
pabot paboTer | pecyp ¢bopmupoBanus pe3yJIbTaToB
bl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
CrtpoeHue aTOMOB.
Ilepunonnueckuit BIIAJIETh CUCTEMOM
3aKOH U XUMUYECKUX 3HAHHM, KOTOpas
Tepromraeckas bubmiorexa LIOK | pxnrouaer: ocHoBOmONAraromue | yerpwi oTBer,
11 3 https://m.eds00.ru/7f4 | moHATHS (XMMHYECKHA DJICMEHT,
cucremMa TecToBas paboTa
13b38 arom, wusorom, S-, p-, d-
XAMAHCCKUX 3JICKTPOHHBIE OPOUTAIH aTOMOB,
anemenToB . U. WOH, MOJIEKYJIa,
Menpeneena
ONpEeNEeNsATh BAJIEHTHOCTh
u CTENEHb OKHUCJIEHUS
XUMUYECKUX  DJIEMEHTOB B
COETMHEHUSX pa3IUYHOTO
Crtpoenue .
Bu6morexa [JOK COCTaBa, BUJI XMMUYECKOH CBSI3U c
BCIIIECTBA. KOBaJICHTHAS aMOCTOATE/IbHAA
1.2 4 https://m.edsoo.ru/7f4 (koBase ’ MOHHad,
Mmuoroo6pasue 13538 MeTaJlTu4ecKasi, BOJAOpOHasi) B | pabota
BEILECTB = COEIMHEHUSIX, TUTT
KPUCTAJUIMYECKOU pelmeTKH
KOHKPETHOTO BEIECTBA
(aroMHas, MOJIEKYJISIpHAS,

MOHHAs, MEeTaJUIMIecKas),
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VYMmern COCTaBJIATH

bubnmoreka [JOK
XuMudeckue 1 ypaBHCHIA XUMHHCCKHX | Mpaktuyeckan
13 6 https://m.eds00.ru/7f4 | peakuuii, onpenensTh XapakTep
peakuu paboTa
13b38 cpensl B BOIHBIX PpacTBOpax
HEOPraHWYECKUX COECIMHEHUI;
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
(onuceIBaTh) oOurue
XUMHYECKHE CBOIICTBa
HEOPTraHUYECKHUX BellecTB | [pakTuyeckas
bubmorexa [JOK METAJIIIOB, NOATBEPKIATE | naFora,
2.1 Mertasibl 6 https://m.edsoo.ru/7f4 | cymecTBOBaHHE TE€HETHUYCSCKOU K
OHTPO/IbHaA
13b38 CBS3U MEXIY HEOPraHUYECKUMU P
BemlecTBaMM ¢ TomoImgpio | Pabora
YpaBHEHUU  COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKINi
MpakTnyeckasn
Bu6norexa [IOK (omuCHIBATH) oOrurue p
XAMUYECKUE cBoiicTBa | PaboTa.
2.2 Hewmerannsl 9 https://m.edsoo.ru/7f4
13b38 HEOPraHUYECKHUX BEIECTB | KOHTpO/ibHaA
== METaJlIOB, pabota
MOATBEPKIATH
CBsi3b CyILIECTBOBAaHUE TI'E€HETUYECKON
bubnmnoreka [JOK o
HEOPTraHUYECKUX 1 CBASH MOXKAY HCOPTAHWHCCKUMU | yerppiz otaer.
2.3 2 https://m.edso0o.ru/7f4 | 1 opraHu4ecKMMH BelIECTBAMH
Y OpPTraHUYECKUX . | TecTtoBas pabota
13b38 c IIOMOILIBIO YpaBHEHUI
BCIICCTB COOTBETCTBYIOIINX XUMHYECKHX
peakuui
Hroro no pazneny 17
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Pa3gen 3. Xumus 4 s;Ku3Hb

bubmuoreka [JOK

yMeTb COOIoAaTh IpaBwiia
HKOJIOTHYECKH  IIEIECO00Pa3HOro
noBeleHHss B OBITY M TPYIOBOM
JeITEIHOCTH B LIEJSAX COXPAaHEHUS
CBOETO 3/I0POBBSI M OKPY’)KaIOIIEH
NPUPOJHOM  Cpenbl, OCO3HaBaTh
OIIACHOCTh BO3JICHCTBHS Ha JKUBBHIC

YCcTHbIN onpoc.

3.1 XUMHSA U )KU3HDb 4 https://m.edsoo.ru/7f4 i CamocTroaTenbHas
OpTraHu3MBbI oTpeenEHHBIX
13b38 paboTa

BEIIIECTB, MTOHUMATh CMBICIT
mokazarerns IIJIK, moscHATE Ha
MpUMepax CIIOCOOBI YMEHBIIICHUS U
MPENOTBpPAIICHUsT WX  BPEIHOTO
BO3JICHCTBHUS Ha OpraHu3M
JeJIoBeKa

Uroro no pazneny 4

OBIIEE

KOJIMYECTBO 34

YACOBIIO

I[TPOT'PAMME
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YUYEBHO-METOANUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Teperun B.U., /Ipo3nos A.A., Jlyaun B.B.; moa penakumeit
Jlynuna B.B., O01iecTBO ¢ orpaHu4e€HHON O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe obiiectBo «M31aTenscTBO

«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertoauueckoe mocooue s yuurenein. Xumus 10-11 kmacce.

HADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
bubmuoreka LIOK https://m.edsoo.ru/7f413b38
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