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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro ooOIero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit deneparun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEJHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbIXx B  DeAepaibHOM  TOCYAApPCTBEHHOM
obpazoBarensHoM crangapre COO, ¢ yu€rom Konmenuuu mnpenogaBaHus
yuebHOoro mpeaMera «XuMus» B o0pa3oBaTelbHBIX opranm3anusx Poccuiickoii
denepaluy, peamu3yIOlIMX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHuil «Crparerun pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOMIOB K pa3paboTKe MpOrpamMMmbl IO XUMHUHU, K OINPEACICHUIO
o0melt cTpareruu 00ydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCs CpeCTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbie TosoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHUS, PE3yJbTATOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3allii, SBISETCI HEOThEMJIEMON YacThl0 HX
obpazoBanHOCTH. OHO CIY)XHT 3aBEpIIAIOMIAM JTAllOM peau3aiui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
IEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO M MNpUPOAHON cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOydJaronuxcsi Ha ypOBHE CpeaHEro o0Iero oopa3oBaHus CpPeACTBAMHU yIeOHOTO
npeaMera «XHUMHS», CONEpPKAHHE M TOCTPOCHHE KOTOPOro OINpENENICHbl B
nporpaMme MO0 XMMHUHM € YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TMPUPOJLI U B MaTEpUAIbHOW KWU3HU OOIIECTBA, a TaKkXkKe C Yy4ETOM
o0mux 1eneld W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeaHero obmero oopasoanus B Poccutickont Deaepamnmm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT 0COoOyIO POJib B
COBPEMEHHOM IMBUWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpUATIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJ B (hOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE I[EJIOCTHOTO TPEJCTABICHUS 00 OKpPYKAIOIIEM MHUPE KaK O €IUHCTBE
PUPOABI M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAKOLIETO MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTIMU TPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMJIEMOM YaCTbIO MUPOBOM KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIEITHOTO
TpyJa W KU3HU KaKIOro wieHa ooOmectBa. COBpeMEHHAas XHMMHs Kak Hayka
co3UlaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHW HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
IHEPreTUUYECKOM, MUIIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBSL.

B cootBercTBUM ¢ OOmMMM LENSMH W TMPHUHIMIIAMH CPEAHETO OOIIETOo
obpazoBanms coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHB
U3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJIMMYI0O MM IS  BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B JKW3Hb COLMYMA, HPOJOJDKEHUS
o0pa30BaHUs B pa3TUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsomuMu  npeamMeTa «XUMHUS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmasgs M HeEOpraHuueckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMaA
3HAHUU M0 HEOPraHUYECKOW XUMHUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUHU) U
Oopranndeckon xumuu. GopMuUpOBaHME NAHHOW CHCTEMBI 3HAHUM IPU U3YYEHUH
npeaMera oOecleynBaeT BO3MOXXHOCTb PACCMOTPEHUSI BCEro MHOIo00pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» copMmupoBaHa B HporpaMMe MO XHMHU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHI0 YYeOHOro MaTepuasia M 0O0yCIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeNe’IEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHHMYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M BJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. CBeleHUs 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
aKTMBHBIX COEAUWHEHHMH. B Kypce OpraHMyecKo XUMHUH NOJIYYarOT DPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUS MEpBOHAYATHHBIC
IPEJICTaBICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[lonx HOBBIM yriom 3peHUss B ImpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETHUYECKHI MaTepuadl H (HAaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHU4eckas
XUMUSD» OOYYAIOIIMMCSl MPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX TMO3UIIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01aroieit 10 0ObACHAIOMEH U MPOTHO3UPYIOLIECH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAaxX W NMPUMEHEHHH, a TAKXKE€ O XMUMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOoTeKaHus jomnoiHsercs B Kypcax 10 m 11 kiaccos
JIEMEHTAMH COJEP)KaHUS, WMCIOIIMMH KYyJIbTyPOJOTHYECKUN W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMHU HayKaMH, PacKpbIBAIOT €€ poJib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHUSI K MPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
nmpo0iemMax, CBSI3aHHBIX C XHMHEHW, KPUTUYECKH OCMBICIMBAThL WH(OOPMAIUIO U
NpUMEHATh € JUIA TIONOJHCHWUS 3HAHWH, pEeNICHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 1einoM cojepskanue yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOYYAOIMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TTOHMMAaHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHUYecKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIEPUMEHTAa U
pelieHus MPOTHUBOPEYUM MEXKIy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX Tpodiem, a
TaK)Ke MPOoOJIeM COepEKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTEPHUAJIOB.

B nmmaHe pemeHus 3amad  BOCHUTAaHUS, pa3BUTUS U COLMAIM3ALUU
00yJaronuxcsi TPUHATBIC TPOTPAMMONM MO XHUMHH TIOIXOIBI K OTMPEISICHHUIO
colepXkaHUs ¥ TOCTPOCHHS TpeaMeTa MpeaycMaTpuBairoT (GOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE s
pPa3IMYHBIX BHUJOB JICATEIBHOCTU: pEIIEHUs MpoOiieM, TMOUCKa, aHalu3a W
00paboTku nHOpMaIK, HEOOXOAUMBIX ISl TIPUOOPETCHHSI OTBITA MPAKTHIECKON
U HCCIE0BATEIIBCKON JEATEIHPHOCTH, 3aHUMAOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenojnaBaHus XMMUM Kak Ha YpPOBHE OCHOBHOI'O OOUIETro
o0pa3oBaHMsl, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus, MpU OMpPeaeSICHUN
COZIepKATCIIPHOW XapaKTEPUCTUKHU TIeJIeM W3y4YeHUs TpeJMeTa HampaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NESTEeILHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TAaKOM MOJAXOJ K OIpPEACNICHUIO Ielied H3ydeHUs
IIpeIMETa SBIISICTCS BIIOJIHE OTIPABIAHHBIM.



CornacHO AaHHOM TOYKE 3pPEHUs TJIABHBIMHU LEJIAMU W3Y4YCHHS MpPEaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHUYECKMX 3HAHUWA KaK BaKHEUIIEH
COCTaBJISIFONIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIC MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE fA3bIKa HAYKH, YCBOCHHE W IIOHMMAaHUE CYLIHOCTH JOCTYITHBIX
0000IIEHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHUE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEeaKIHil, HEOOXOAMMBIX ISl NPUOOpETeHUs
YMEHUI OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
MMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKOU U MIOBCEHEBHON KU3HU;

e pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIbHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro oOpallieHus ¢ BelleCTBaMu.

Hapsny ¢ atum, conepxarenpHas XapaKTEPUCTUKA LIENEN U 3a/1a4 U3y4YCHUS
IpeaMeTa B IporpaMMe 10 XMMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CUCTEME CpeliHero olmiero oopazoanus. CeromHs B
NpernojlaBaHu  XUMHM B OoJyibllIed  CTENEeHM OTHAETCA  MpEeArOoYTEHHUE
MPAKTUYECKONH KOMIIOHEHTE COJAep>KaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHON OpraHMU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUHM, a (YHKIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUW M MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TMM mnpu u3yyeHUH mpeameTa «XUMUS» JOMHHHUPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 33aJa4H, KakK:

ajanTanys 00y4Jarouuxcsi K yCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHHe y O0OydYaromUXCsi KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JESITENIbHOCTH: PELIECHUs Mpo0ieM, MOoUcKa, aHamu3a U o0paboTku HH(OpMAaIIH,
HEOOXOJUMBIX JJii TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKE IS OLEHKH C MO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHYECKHX
MPOLIECCOB HA OPTraHM3M YE€JI0OBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOIUXCs: CIIOCOOHOCTH CaMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KH3HEHHBIMU MTOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUU ISl TIOMCKA M aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOpMAIH XUMUYECKOTO COIePIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOMI0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHWH W TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIHUTaHWE Yy OOydJarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOM
HANpPaBJIEHHOCTH XUMUH, €€ BAXKHOM POJM B pEUICHHH TI00albHBIX MpoOsieM
paIMOHATBHOTO MPUPOIONOIB30BaHUS, TIOTIOJIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpekKHOTO
OTHONICHUS K TIPHPOJIE M CBOEMY 3MIOPOBBIO, a TakKe MPUOOPETCHHs OMbITa
UCTIONb30BaHUSl TOJIYYCHHBIX 3HAHWH I TPUHATHS TPaMOTHBIX PEIICHUH B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SBICHHUSIMHU.

B ydeOnom mmaHe cpeaHero ooOmiero oOpa3oBaHHUS MpeAMET «XUMUS)
0a30BOr0 YPOBHS BXOAWT B COCTaB MpeAMETHOW 001acTh «EcTecTBeHHO-HAyYHbBIE
IPEIMETHD».

OO111€€ YMCII0 YacoB, OTBEAEHHBIX VISl U3YYEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oOuiero oOpazoBaHusi, cocraBisieT 68 dacos: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 yac B HeAemio).



COJEPXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNY€eCKOH XUMUM

[IpenMer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MAaTepHAIOB. Teopusi CTPOEHUS OPraHUYECKHX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE 1T010keHUSA. CTpyKTYpHBIE (DOPMYITBI
OpraHMYecKux BemiecTB. ['omonorusi, wu3oMepus. XHUMHUYECKas CBiI3b B
OPraHUYECKUX COCAUHEHUIX — OJIUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o knaccupuUKaMU OpPraHUYECKHX BemiecTB. HomeHkmaTypa
OPraHMYECKUX COCAWHEHMM (CHUCTEMaTHYecKas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BOKHEUIIINX MPEICTABUTENIEH KIaCCOB OPraHMYE€CKUX BEIIECTB.

ODKCHEPUMEHTAJIbHBIE METOJIbl HM3YyUYE€HHUS BEHIECTB U HUX MPEBPAIICHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJTMPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIOJIEHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

YraeBoaopoabl

AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psan. MeTraH W 3TaH —
MPOCTEUIITNE TPEJCTABUTEITN AQJIKAaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelnieHuss W TOPEHHMS), HAXOXKICHHE B TIPUPOJIC, IOJIyYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIICH U TPOMUICH —
MPOCTEUIITNE TPECTABUTETN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U IPUMCHECHHUE.

Ankaauensl: OyrtagueH-1,3 um metunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [logydyeHre CHUHTETHYECKOTo
KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psAll. ALICTUICH
— TPOCTEHUIIUM TIPEJCTABUTENIb AJKHMHOB: COCTaB, CTpOeHHE, (HU3UUYECKUE W
XUMHUYECKHE CBOMCTBA (peakiMu TUJIPUPOBAHUS, TaJOTCHUPOBAHMS, THIpaTaIliH,
TOPEHMUS), TOyYCHUE U TPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, (pU3NYECKUE U XHUMHUYECKHE CBOMCTBA
(peakiuy TaJIOTeHUPOBAHUS W HUTPOBAHUS), TOJyYEHUE U NIpUMEHEeHue. 10.1yon:
cocmas, cmpoeHue, (uauveckue U  Xumuyeckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), nolyueHue u npumenerue. TOKCUYHOCTh apEHOB.



['eneTnueckasi CBA3b MEXIY YIJIEBOJOPOAAMH, MPUHAIJICKAIUMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble HWCTOYHMKHK YIJIEBONOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HeTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl mepepaboTku HEDTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUM, KaTaIUTUYECKHil), mnuponu3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHHUS BEHIECTB U WX IMPEBpAIICHUIA:
O3HAaKOMJIEHHE ¢ o00pa3naMy IJJaCTMAcC, KaydyyKOB U PE3UHbI, KOJUICKLIUU
«Hepts» u  «Yroip», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOreHOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MONTYYCHHE ITUJICHA
Y U3YUYEHHE €TO CBOKCTB.

Pacuérnspie 3anaumn.

Bbluucinenuss mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBa MCXOJHOTO BEIIEeCTBA MJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

Kucsiopoacoaep:xainiue oprannyeckne coeinHeHUst

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U OSTaHOJ: CTPOCHUE,
bu3nueckue U XUMHUYECKHME CBOMCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBUe MeTaHOJa U ATaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHoroatoMHbpl€  COMPTHL. ODTHIEHTIIMKOIb W TJIHMIEPUH: CTPOCHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHBIE CIUPTHI). JlelicTBUE Ha
opranmusMm uesoBeka. [[pumeHeHne riMuepruHa U STHICHTITUKOJSL.

®deHon: CTpoeHHE MOJIEKYNbI, (U3NYECKUE U XHUMHUYECKHUE CBOMCTBA.
ToxcuunocTh peHona. [Ilpumenenue gpenona.

Anpaerusibl U Kemouwvl. DoOpMaNbIETH], alETANBICTHA: CTPOCHUE,
duznyeckue U XUMHUYECKHE CBOMCTBa (peaklMM OKHCICHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIC PEAKIINH), TIOJYyUYECHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpeneibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCIIOTBL: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOWCTBA,
oO1ue Uil Kiacca KUCIOT, peakius 3TepuduKalum), nojJyuyeHue U MpuMeHEHHUe.
CreapuHOBasi U OJEHMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbla KaK COJIM BBICHINX KApOOHOBBIX KUCIIOT, MX MOIOIIIEE ACHCTBHE.

CnoxxHble 3@QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.




VYrneBonpl: cocrtaB, KjaccuuKamus ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuibl). [roko3a — mpocTeimmii MOHOCaxapui: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKUE U XHUMHUYECKHE CBOMCTBa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), okucienne aMmmuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u memirono3a Kak mpupojaHbie monuMepsl. CTpoeHHe Kpaxmama U
HEeJUTI0N036l.  DU3MYeCKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEeBpalleHUM:
IpoBeJcHNE, HAOMIOJEHUE W OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIUILIEPUHA C
ruapokcuom Menu(Il)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmaiga C HOIOM),
POBEJICHUE MPAKTUUYECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnepie 3anaumn.

Bbluucinenuss mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBa MCXOJHOTO BEIIEeCTBA MJIM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MTPOYKTOB PEAKIIUN).

A3oTconeprkale OpraHn4eckiue CoeAMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIE OpraHMyYecKkue coeauHeHus. Ousndeckue
U XMMHUYECKHE CBOWCTBAa aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3Ha4Y€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpupoaHBIE BBICOKOMOJEKYIJSpHBIE coeAuHeHus. llepBuunas,
BTOpUYHAsE U TpPETUYHAs CTPyKTypa OeiakoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCIIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W WX MpEeBpalleHU:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHBIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKY IsIpHBIE COeUHEHUSI

OCHOBHBIEC TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIUMEPHU3AIMU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHS U MTOJIMKOHCHCAIIHS.

DKCHepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W WX MpEeBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpeMeTHbIE CBS3H.



Peaymzanius MeXNpeIMETHBIX CBSI3CH MPH M3YYCHUH OPraHHMYSCKOW XUMHUH B
10 xacce OCYIIECTBISIETCS Yepe3 HKCIIONB30BAaHHE KaK OONIMX eCTECTBEHHO-
HAYYHBIX TOHATHW, TaK W TOHSTHH, SBIISIONIUXCS CHCTEMHBIMH JUISI OTACIBHBIX
NPEMETOB €CTECTBCHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHHUE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpUs, aHAIN3, CUHTE3, KiacCH(UKAIMs, TePUOTUIHOCTh, HAOIIOICHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJISITUPOBAHUE.

®dusmka: wmarepus, OSHEprusi, Macca, aToM, OJJIGKTPOH, MOJIEKyJIa,
DHEPIreTUYECKUH YpPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE
BEIIEeCTBA, (U3MUECKUE BETUUMHBI U CTUHUIIBI UX U3MECPCHHSI.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTraHHU3ME,
dorocuHTE3, OHMOJIOTMYECKH AKTHBHBIC BellecTBa (OENKH, YIICBOIBI, JKHPHI,
bepMeHThI).

['eorpadus: MuUHEpABI, TOPHBIC TIOPOBI, TOJC3HBIE UCKOMaeMbIe, TOILIHBO,
PECYpCHI.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAIBHOTO ITUTAHHS,
MOIOIITUE CPEJCTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE MPEIaparhbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUCCKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHI 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M [leprnoanueckoi CUCTEMBI
xuMmudeckux sneMeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
00pazyeMbIX MMH TIPOCTBIX M CJIOXHBIX BEIIECTB IO TPYMIaM U TEPHOJIAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHAbI XUMHUYECKOW CBSI3H
(kOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOW CBS3W (OOMEHHBI W JOHOPHO-
akuentopHsiil). Bomopognas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATEILHOCTS.
Crenenp okuciieHus. IoHbI: KAaTHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCHIEPCHBIX cuUcTeMaX. VICTUHHBIE UM KOJUIOMIHBIE PacTBOPHI.
MaccoBast 7oJis1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYEeCKass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJJICKAIIUX K PA3IMYHBIM KJlaccam.

Xumuueckas — peakuusa. Kimaccupukanmss XMMHYECKHMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU NTPU XUMHUUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX QaxTtopoB. OOpaTuMbIE
peakunu. XuUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U cialble 351eKTponauTsl. Cpena
BOJHBIX PaCTBOPOB BEUIECTB: KHCJIAs, HEUTPAJIbHASL, IEI0YHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCINEpUMEHTAIbHBIE METOJIbI H3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucremMa xuMuueckux snemMeHtoB [, U.
MeHpeneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOI0JIEeHHuE U
ONMCAaHUE JEMOHCTPALIMOHHBIX U J1a0OPaTOPHBIX OMBITOB (Pa3J10KEHUE MEPOKCHIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIM3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO HHJMKATOpa, pEaKIUu HOHHOro OOMEHa),
MIPOBEJICHUE MIPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacuétel 1O ypaBHEHUSIM XMMHYECKHUX pEAKUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeraiutel.  Ilonoxenne HemerauioB B Ilepuoandeckot  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpUMepe
KHCIIOpoa, cepsrl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TajOore€HOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHs) W HMX  COCAUMHEHUH  (OKCHIOB,
KHCIIOPOICOIEPKAIINX KUCTIOT, BOJOPOAHBIX COCTMHEHUN).

[IpuMeHeHNE Ba)KHENIIIMX HEMETAIIIOB U UX COECIUHEHHUIA.



Mertamuibl. [lonoxenue meramwioB B llepuoguueckon CHUCTEME XUMHYECKUX
anemenToB JI. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOUYEK
aToMOB MeTauioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUHN Pl HANPSIKECHU METAJLIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHWH, Kaluil, KaJlbIuH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OOmue cnocoObl moiydeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUA BEIIECTB U HX MPEBPAIICHUM:
M3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbD», 00pa3IOB HEMETAJIOB, pEIICHUE
OKCIICPUMEHTAIBHBIX 3a7ad, HAOJIOJIEHWEe W OIMHMCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U HIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJIIOB).

Pacuérnrlie 3agaun.

Pacuétel maccel BemiecTBa WM 00BEMA ra30B IO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJHO
13 BEILIECTB UMEET IMPUMECH.

X¥MHUS U )KM3Hb

Ponp xuMum B o0ecrieueHHH 3KOJOTUYECKOM, IHEPreTHUECKON U IMMHIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPHUHIUMIIAX  ITPOMBIILICHHOTO
MOJTYy4YECHHUS BAXKHEHIIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIHOHHBIE MATEpUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaabl JJsl JIEKTPOHUKH, HAHOMATEpPHUAJIbl, OPraHUYECKUE U MHUHEpAJIbHbBIC
yao00peHus.

XuMHSIT U 3J0POBBE YEIIOBEKA: MPAaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 MCIOIL30BaHUS MpenapaToB OBITOBON XUMUU
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHBIE CBSI3HU.

Peanmuzanmst  MeXINpeaMETHBIX  CBS3eM MpU  M3YYCHUH  OOImeH U
HEOpraHnveckori xuMuu B 11 Kilacce oCyIleCTBISIETCA Yepe3 UCIOIb30BaHUE KaK
OoOIUX eCTEeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSTHH, SBISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue eCTEeCTBEeHHO-HAY4YHbIE MOHATHS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEOpHs, aHalu3, CHHTe3, Kiaccu(uKalus, IepUOJUYHOCTb, HaOJIOJICHHE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, SHEPTUsi, Macca, aToOM, JIECKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHME BEIIeCTBa, (PM3NUYECKHUE BEIMYMHBI U CIMHHIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buomorus: kjeTka, opraHum3M, DJKocucTeMa, Owuocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE MCKOMAEMbIC, TOIUIMBO,
pPECYpCHL.

TexHonorusl: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTYyprus, MPOU3BOJCTBO
CTPOUTEJIBHBIX MaTE€PUAIOB, CEIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, ITHILECBAS
MPOMBINIUICHHOCTh,  (papMaimeBTHYECKasi  MPOMBINIICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IMpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUSA K PE3yJbTaTaM OCBOCHHMS
0oOy4arolMMHUCsl MPOrpaMM CpeAHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeMETHBIM M IpeaMeTHbIM). HayuHo-meToguueckoil OCHOBOM — AJis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SBISIETCA CUCTEMHO-ACSITETIbHOCTHBIN MOAXOI.

B cOOTBETCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpPEeIMETa «XHUMHsD» Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAOIIMMHCS POCCUUCKOW TPaKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJINYUE MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTMUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUYECKUX TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CHOCOOHOCTH OOYy4aloIIUXCsl PYKOBOJACTBOBATHCS B CBOCH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMU, IPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUECKOTI0 00pa3oBaHMUs;

HQJIMYUE NPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTDH JKU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeaMeTa «XHMHS» JIOCTUTAKOTCS B
€IMHCTBE Y4eOHOM UM BOCHUTATEIBHOW [EATEIBHOCTH B COOTBETCTBUHM C
I'YMaHHCTHYECKUMH, COLUOKYJIBTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMONIO3HAHUSA, CaMOPAa3BUTHS M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTU
00yJaroImmXxcsl.

JIM4HOCTHBIE pe3yJpTaTbl OCBOCHHsA IpeaMera «XUMHUS»  OTpa)karoT
c(OpPMUPOBAHHOCTh OMNBITa TO3HABATENIbHOM M MPAKTHUYECKOH JEATeIbHOCTU
oOyJaromuxcsl Mo peanu3aliy MPUHIATHIX B 00IECTBE [IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaroIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESTEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUYCOHOU NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

IIECHHOCTHOI'O OTHOIIEHUS K HWCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTU TEOPUU U TPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUTUTEIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHUU U MOCIEIYIOIIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMHU,
U NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U TMOCTYIKH CBOUX TOBAPHUILIECH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCJIEACTBUM 3THUX
MOCTYIIKOB;

4) popMHUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0poBOr0 M  0e30MacHoro oOpasza JKH3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MdYecKoMy W
MICUXUYECKOMY 3/I0POBBIO;

coOyroficHUs TpaBuil 0€30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1EHHOCTH TPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCIEJCTBUN W HEMPUSATUS BPEIHBIX MPHUBBIUEK (YHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKOM
NEeSTeIbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPUYECKOW U JpPYrux BHUOAX
NEeSITEbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEHICHUM MPaKTUYECKUX 3aaad
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEpeca K IMPaKTUYECKOMY M3YUYEHMIO MPOQPECCUI pa3IMyHOTO poja, B TOM
YHUCJIE Ha OCHOBE MPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPy, JIFOISIM TPyJa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1IE€JIECOOOPA3HOTO OTHOLIEHUS K IPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS JKM3HU Ha 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOJIeM, BIIASHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOJTHON U COLUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIHOJB30BaHUS JIOCTIDKEHUN XUMHH AJis
pelIeHUs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BaHNS;

AKTUBHOT'O HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
OPUPOAHON Cpefe, YMEHHUS IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIaTh HX;

HAJIM4YMsl PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, YKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCS MMM B IIO3HABATEIIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHSA AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPaKTUKH;

NOHUMAaHUA CHeNu(UKH XUMUU KaK HayKH, OCO3HaHHs e€ poid B
(OpMUPOBAaHNUN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXkarolleM MHUpE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuH MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOMU
IUBHJIM3AIMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH W BaXXHOW poOIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aIbHBIX TPOOIEM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM METUIMHBI, 00ECIIEYEHUU YCIOBUUN
YCIELIHOro TPYy/a ¥ SKOJOrMYE€CKH KOM(DOPTHOM KU3HU KaXKJI0T0 YJIeHa OOIECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH
NOJIy4aeMble 3HAHUS U1 aHAIM3a U OOBSICHEHHUS SBJICHHUI OKPYKAIOIIEro MUpPA U



MPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C [ENbI0 MONy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0oOOpa30BaHHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UMHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIE pe3yIbTaThl OCBOSHHUS y4eOHOro mnpeaMera «XuMHS» Ha
YPOBHE CpeHero oomiero 06pa3oBaHus BKIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHS  MHUPOBO33pEHUS  OOy4arommxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIIeHAYYHbIE TOHSITUS, OTPAXkKAIOIINE
[IEIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SIBICHUE,
IPOIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JpyTHE);

yHHUBEpCaJibHbIe y4ueOHbIe NeHCTBHA (IT03HAaBaTeIbHbIE, KOMMYHHUKATUBHBIE,

peryJISITUBHBIC), obecrnieynBaroIme dbopmupoBaHue GyHKITMOHATBHOMN
IPaMOTHOCTH M COIMATLHON KOMIIETEHITUN 00YJarOITIXCS;
CIIOCOOHOCTH O0yJaroIIIXCS WCITOJIB30BATh OCBOCHHBIC

MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE PE3YyJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y49eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATUBHBIMH
JICUCTBUSIMU.

OBJajgenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMo3HaBaTeJbHbIMH
JNEeHCTBUAMM:

1) 6a30Bble JJOorH4YecKue JAeicTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyalIM3WpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENETATh 1IN JCATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHUSA, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCII0JIb30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JTIOTUMYECKOTO MBIILICHUS —
BBIJICJISITh XapAaKTEPHbIC MPU3HAKU MOHSITUN M YCTAaHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS JIJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWUSA W KPUTEpUH I KiIacCH(PUKAUM BEMIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIMBAaTh MPUYMHHO-CICJICTBEHHbIE CBSI3U MEXKAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCCyKIeHUs (MHIYKTUBHBIC, CTyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX
SBJICHUSIX, OPMYIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TIPEOOPA3OBHIBATH MOICIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CHUMBOJI) DJJE€MEHTa, XUMHYecKas ¢GopMyla, YpaBHEHHE XUMHUYECKOU
peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEIIbHBIC TIPE/ICTABIICHUS ISl BHISIBJICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBble McCIeA0BaATEILCKIE AeiiCTBHS:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKHUX
peakuuii;

bopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHMUSI, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIHMpPOBAaHHBIE BOIMPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHKS THUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJA0M
mporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €ro Pe3ysbTar, (popMyInpoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIBTATOB MCCICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJEIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOMN
JESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUS MPAKTUYSCKUX 3a/ad, NPUMEHEHHUIO Pa3IUnIHBIX
METOJI0B TO3HAHMSI.

3) pabora ¢c unpopmanueii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHMopManuu (Hay4HO-
MOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCpP)KAaHUS, CIPAaBOYHBIE TOCOOUS,
pecypcel MHTEpHETA), aHAaTM3upOBaTh WH(POPMAIINIO PA3IMYHBIX BHAOB U (OpM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;



(GopMyIMpOBaTh 3alPOChl U NPUMEHATH PA3IUYHBIE METOJBI IIPU MOUCKE U
orOope wuH(pOpMaUK, HEOOXOAUMOM NS BBINOJHEHUS Y4YeOHBIX 3ajad
OIIPENIETIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaNbHYIO  (OpMYy  MpEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAY4YHBIM S3BIK B KadecTBE CpeACTBa Mpu padoTe ¢
XUMHYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHble ((usmueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

UCTIONb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIAIHOCTH.

OByaieHHe YHUBEPCAIbHBIMM KOMMYHHMKATHBHBIMH AeHCTBUAMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B XOJE AUAJIOra W/WUiIH
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (HOPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIINOJIHEHUS IPEATI0KEHHON 3a/1a4U;

BBICTYIIATh C MPE3EHTAIMENl pe3yJbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHUKAMH TP BBIIIOJHEHUN
XUMHYECKOTO JKCIEPUMEHTA, PAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealu3aluy Y4eOHOro npoekra u (opMyIHpOBaTh BBIBOJbI
[0 pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3HULIMNA B
x0J1e 00CYXICHHS 1 OOMEHA MHEHUSMH.

OBy1aieHHe YHHBEPCAIbHBIMH PeryJsTHBHBIMU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraeMblii aJrOpuTM ACHCTBHIM mpu
BBIMIOJJHEHMM Y4E€OHBIX M UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs € Y4YETOM IIOJIyYE€HHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH HA OCHOBE CaMOaHaIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHYECKOH  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B  (QOPMUPOBAHMM MBINUICHUS W KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TS PEIICHUS TPAKTUYECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIINEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE TOHITUS (XMMHYECKUWA DJIEMEHT, aTOM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHUILIATEIHHOCTh, XMMUYECKas
CBS3b, CTPYKTypHast (popmyna (pa3BEpHYTas W COKpamI€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIpHBIN 00BEM, YIIIEpOAHBIN CKeleT, GyHKIUOHANbHAS TpYyIa, paauKal,
MU30MEPHSI, N30MEPBI, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIE€BOIOPOIbI, KUCIOPO.
YU a30TCOJEPKAIME COECIAMHEHUS, MOHOMED, IHOJHUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIE COCIMHEHUS); TEOPUM U 3aKOHbl (T€OpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBICHUM, (PAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE, TMOJYyYCHHH W
0€30MacHOM HCITOJIb30BAHWN BAXXHEHIITMX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEpPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCMOJb30BAaTh COOTBETCTBYIOIIME IMOHATHS MPH
ONHUCAHUM COCTaBa, CTPOCHUS M IPEBPAICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOIH30BATh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTABJICHHSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
bopMya OpraHMYECKMX BEUIECTB W YPAaBHEHUHM XUMHUYECKUX pPEaKIUH,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BEIIECCTB I WJUTHOCTPALMUA UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB II0 KX COCTAaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHuN (yTIeBOJOpPOAbI, KHUCIOPOJI M a30TCOAepKaliue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS MO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBLHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMWICH, alleTUJIEH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHol, (GopManbAerul], aleTalbIeruja, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAS KUCIIOTA, IIII0K034,
bpykTO3a, KpaxMal, HeUIi0103a, TIUIHH);

c(hOpPMUPOBAHHOCTL yMEHUSI OMNPEICIATh BHUIbl XUMHUYECKOM CBS3H B
OpraHUYEeCKUX COCIMHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. ByTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBA U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pazIUYHBIX
KJIACCOB OPTraHUYECKHX BEIECTB (METaH, 3TaH, ATUJIECH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH30J, METaHOJ], ATAaHOJ, STUJICHTIUKOJD,
MIeprH, (EHOJ, aleTaNbIeTH ], MypaBbUHAS W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUUYECKHX PpEaKIUi ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
ChIpbst (HedTh, TPHUPOAHBIM Ta3, Yyrojib), CHOCOOBI WX TEPEPadOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJHUYECTBY OJHOTO U3 HCXOIHBIX
BEIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJAJIETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMUYECKUX SBJICHUH (HAOIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUSL JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BElIeCTBAMU M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIFOIATh MTPaBUjia MOJIb30BAHMUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYAOBAaHHMEM, a TaKXKE IpaBWia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBIIOJIHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW IUIAHUPOBATH W BBIMONHITH XHUMHYCCKUI
HKCHEPUMEHT (TIpEBpAIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyUEHUE
ATUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMA OPTAaHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HArpEeBaHUHU, IIBETHBIE PEAKIIMK OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKKA O€30MaCHOCTH TpH OOpallleHUHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMKCH YpPaBHEHUN COOTBETCTBYIONIUX pEaKIUi U
(GbopMyIMpPOBaTH BHIBOJbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MAacCOBOM
uHdopmaruu, MaTEpHET U ApyTHX);



COPMUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWiIa  JKOJOTHYECKH
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXpPaHEHHSI CBOETO 3JIOPOBBSI M OKPY)KAIOIIEH MPUPOIHOW CpeIbl, OCO3HABATH
OMACHOCTh BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX OPraHMYECKHUX
BEIECTB, MOHMMasi cMbich mokasatens [1/IK, moscHATh Ha mpuMepax CrIocoObI
YMEHBIICHUST ¥ NPEJOTBPAIICHHUS] WX BPEIHOTO BO3JCHCTBUS HA OpPraHH3M
YeIIOBEKa,;

T 00YYAIONIMXCSl C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
IPUMCHSATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUs BEIIECTB U
XAMHUYECKHX SIBIICHHU;

Ui CHETbIX W CAa0OBUIANIMX OOYYaIOMIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMHIeCKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPa)kKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XHMHUM B TIO3HAHUU SIBJICHUUN
npupoasl, B  (QOPMUPOBAHMM MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
¥ JKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJCHUE  CHCTEMOW  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TMOHATUS (XUMUYECKUNA DSJIEMEHT, aToM, M30TOomN, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KOBaJIEHTHAsI, MOHHAsS, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKa,
TUIBI ~ XUMUYECKUX  pPEAKIUH, pacTBOp, JJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsE JUCCOIMAIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
INEKTPOJUTUYECKON aucconuannu, nepuoandeckuil 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IMOHUMAHUSA MPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM JI€ITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEpPHbIE MPHU3HAKU TOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSTHS MpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCIMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
coctaBieHuss (OpPMYyJ BEIIECTB M  ypaBHEHUM  XHUMHYECKUX  PEaKIuH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBbIM ra3, aMMHAK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTH YMEHUN OTPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XHUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHasi,
VMOHHAsl, METAJUIMYECKAs ), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHWYECKHUX
COCTUHCHMU;

c(hOpMHUPOBAHHOCTH YMEHHUM YCTaHAaBJIMBAaTh NPUHAJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO HX COCTaBYy K OINpEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICI MEpUOANYECKOro 3aKkoHa /1.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1-4 mnepuonoB Ilepuonnueckoil CcucTEMbI
xumudeckux snemeHtoB JI. WM. MenneneeBa, MCHONB3ys MOHATUA «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHMYECKHX 3JIEMEHTOB M MX COCIWHEHUN
1o nepuoaam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB []. .
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILIECTBAMH C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolldX BELIECTB, TEILLIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHHS PEAKIMN pazIuyHBIX
THUIIOB, MOJHBIC U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOrO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAAIOLIUE
KQUEeCTBEHHBI COCTAB PAa3JIMYHBIX HEOPTraHMYECKHUX BEIIECTB, pPaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIMA TOCPECTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
peaKIMK OT pa3au4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aenctus (npunuui Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XHMHYECKHUE IPOIIECCHI,
JIekKAIUEe B OCHOBE MPOMBIILUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MpU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00bEMA Ira30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKlUU
BEIIECTB, TEIJIOBOr0 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOIATH MTPaBUjia MOJIb30BAHMUS XUMUYIECKON
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYAOBAaHHMEM, a TaKXKE IpaBWia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBIIOJTHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUHW TUIAHUPOBATH W BBIONHITH XUMHYCCKUI
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUIa BOJOPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONPENCIICHUE CPEABbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHBEPCAIBHOTO
WHMKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIiuu,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIC peaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TemMam «Metaimb»y U «HeMetamne») B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0e30MacHOCTH MIPU OOpAIllEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XHMMHUYECKOrO0 OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKIuii W (OPMYIUPOBATh BBHIBOALI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MAacCOBOM
KOMMYyHUKaluu, UHTepHeT u ApyTux);



COPMUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWiIa  JKOJOTHYECKH
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXpPaHEHHSI CBOETO 3JIOPOBBSI M OKPY)KAIOIIEH MPUPOIHOW CpeIbl, OCO3HABATH
OTIACHOCTbH BO3/ICHCTBHS HA )KUBbIC OPTaHU3MBI ONPEICIIEHHBIX BEIICCTB, TOHUMAsI
cmbicn mokazarens [1JIK, mosicHATP Ha TpuMepax CHocoObl YMEHBIICHUS |
NPEOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEIIOBEKa,;

T 00YYAIONIMXCSl C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHHS BEIISCTB H
XAMHUYECKHX SIBIICHU;

IUISL CIIENBIX W CNA0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIIONb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpaiins mist 3amucu XuMHYeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Kontpoubnsl | IIpakTnyeckn
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThl pecypeni
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pasneny 3
Pa3neu 2. Yriesogopoasbl
2.1 [IpenenbHbIC YTIIEBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKaJINEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBog0pOIbl 2
54 [IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
uX rnepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciiopoacoaepskaue opranHudecKkue coeJuHeHHs
3.1 Crnuptsl. deHoun 3
39 Anbnernasl. KapOoHOBBIE KMCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 2




Hroro no paszneny 13
Pasnen 4. A3zoTconeprkaiiye opraHudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Pa3znen S. BbicokoMoJIeKy/JIsIpHbIE COeINHECHUSA

5.1 ITnactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ungposbie
Ne i/t P KouTtpoann IpakTHuyecku (upp )
NPorpamMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThl
pecypcsl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKHUX 3
snemeHToB JI. . Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XVWMHYECKHUE pEaKUU 6 1 1
Hroro no pasneny 13
Pasznen 2. Heoprannueckasi Xumust
2.1 Merainbl 1
2.2 Hemerannsl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u :Knu3HL
3.1 XWUMUA U )KU3Hb 4
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacos DJIeKTPOHHbIE
JlaTa
Ne T Kontpoan | Ilpakruuec uugposkie
eMa ypoka H3yUeH
n/n Bcero HbIE KHe st oOpa3oBaTe/ibHbIEC
padoTbI padoTbI pecypcebl
ITIpeaMeT opraHUYEeCcKOM XUMHHU, €€
1 e P 1 https://m.eds00.ru/9184b457
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuilt A. M. Bytneposa, €€ 0CHOBHbIE 1 https://m.edsoo.ru/4c74baa7
MMOJIOKCHUS
[IpencraBnenue o kiaccupuKanuu
opraHnydeckux BemecTB. HoMeHnkmarypa
3 P Hl P 1 https://m.edsoo.ru/d32178fb
(cucremaTuyeckasi) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
AIKaHBI: COCTaB U CTPOCHUE,
4 N p 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHUM sl
Mertan 1 3TaH — IPOCTEUIIIHE
5 p 1 https://m.edsoo.ru/6edcc394
MPEACTAaBUTEH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edsoo.ru/6bl4aflc
OTUJICH U IPOIUIICH — NPOCTSHIIIHNE
7 P P 1 https://m.edsoo.ru/324d177¢
MPEACTaBUTENH AIKEHOB
IIpaxTuueckas padota Ne 1. «IToayuenne
8 P P . yi 1 1 https://m.edsoo.ru/d6¢45517
ATUJICHA ¥ U3YUYE€HUE €T0 CBOWCTBY
Anxanuensl. byraguen-1,3 u
9 g yral 1 https://m.edsoo.ru/437f83fa

MetunOytanuen-1,3. [lonyuenue




CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL

AJKUHBL: COCTaB U OCOOEHHOCTHU CTPOECHHMS,

10 TOMOJIOTUYECKHUM psAll. ATIETHUIICH — https://m.edsoo.ru/f25dffed
MPOCTEUIINIA TPEACTABUTEDh AIIKUHOB
Brrunciienus no ypaBHEHHIO XUMHYECKON

11 P https://m.edsoo.ru/498fe87b
peakiuu
Apenbl: 6eH301 U ToyoJl. TOKCHYHOCTh

12 P Y https://m.edsoo.ru/589d3ddd
apeHoB
I'eneTnueckas cBS3b yriaeBOAOPOIOB,

13 yr AOPO https://m.edsoo.ru/ba48c664
MPUHAIISKALUX K PA3IMYHBIM KJIaccaM
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOOB:

14 MIPUPOHBIN ra3 U NOMyTHbIE HE(QTAHBIE Ta3bl, https://m.edso0.ru/397¢2d83
He(PThb U IPOAYKTHI €€ NepepaboTKu
[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOJIHBIN a3 v MOMYTHbIE HEPTSIHBIE Ta3kI, https://m.edsoo.ru/51fade52
He(Th U NPOAYKTHI €€ epepadboTKu
KonTponbhas pabota no pasnuen

16 P p pasieiy https://m.edsoo.ru/1b2bcldd
«YTII€BOAOPOABD)
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:

17 el g p https://m.edsoo.ru/c21487¢e3
ME€TaHoJ U 3TaHoi. BogopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIUKOIb 1

18 P https://m.edsoo.ru/8f6435¢8
[JIMLEPUH
deHoI: CTPOCHUE MOJICKYIEI, (GU3MISCKHUE U

19 P . Y ¢ https://m.edsoo.ru/5126bc5e
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
Anpaerunpl: GOpMaNbAECTH U alleTAIbICTH .

20 ACTHABL: Op ActuA I an ACTHA https://m.edsoo.ru/e34544ec
AneToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KapOOHOBBIE https://m.edsoo.ru/b4e183c2




KHCJIOTBI: MypaBbUHAsA U YKCyCHas

22

[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

https://m.edsoo.ru/6¢86242¢

23

CTeapI/IHOBafl " OJICMHOBAas KHUCJIOTHhI, KaK
MNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX KHCJIOT

https://m.edsoo.ru/fe622475

24

MpI1a KaK COJIU BBICHIMX Kap6OHOBLIX
KHUCJIOT, UX MOIOIICC JefcTBHE

https://m.edsoo.ru/c1685d61

25

CroxHble 3(UpbI KaK MPOU3BOHbIE
KapOOHOBBIX KUCIIOT. ' HAPOIU3 CIIOKHBIX

3¢upoB

https://m.edsoo.ru/fbb68558

26

XKupsr: runponns, npuMeHeHune,
OuosI0ruYecKas pojb )KUPOB

https://m.edsoo.ru/399f1ca8

27

VYrneBoabl: cocTaB, KilaccupUKaius.
Baxxneiimme npeactaBuTenu: TIIIOK03a,
bpykTo3a, caxaposa

https://m.edsoo.ru/3¢527eb8

28

Kpaxmai u nemironosa kak NpupoHbIe
MOJINMEPBI

https://m.edsoo.ru/d3aelc63

29

KonTponbHas pabota no pazaeny
«Kucnopoacoaepxaiiye opraHuuecKue
coenuHeHus»/ Beepoccuiickas mpoBepovHas
paborta

https://m.edso0.ru/16634947

30

OO11as XxapaKTeprCTUKA a30TCOIePIKATIX
OpraHMuYecKux coeanHenuii / Beepoccuiickast
MpoBepoyHas paborta

https://m.edsoo.ru/d54314c6

31

AMMHBI: METUJIAMWH U aHHJIUH

https://m.edsoo.ru/649533ea

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHUYECKUE COCTUHEHUS, HX
ouosiornyeckoe 3Hauenue. [lerrrunel. beiku

https://m.edsoo.ru/54732128




KakK IMpUpOAHBIC BEICOKOMOJICKYJISIPDHBIC
COCIUHCHUA

OCHOBHBIE TTOHSTUS XUMHUU

33 . 1 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN. 1 https://m.eds00.1ru/46729785

[InmacTmaccel, KaydyyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KoanuecTBO 4acoB 1 DJIeKTPOHHbIE
aTa
Ne Konrpoa | Ilpakruuye uudposkIe
Tema ypoka u3yue
n/n Bcero bHbIE CKHue 06pa30BaTeJ1bHI)Ie
HUSA
padoTbI padoTbI pecypchl

XUMHUYECKUH AIEMEHT. ATOM. DIIEKTPOHHAs

1 1 https://m.edsoo.ru/d276bd7b
KOH(UTYypaIys aToMOB
[Tepuonnueckuii 3akoH u [lepronnueckas
cucTeMa XUMH4YecKux 3i1emMeHToB /1. 1.

2 A . 1 https://m.edsoo.ru/143e2df7
MenneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpUEU CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
XUMHYECKHUX DJIIEMEHTOB U UX COSTUHEHUN 10
TpyHIIaM U epuoaaM. SHaUCHUE

3 py p 1 https://m.eds00.ru/9a519a98
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB (.M. MeHaeneeBa B
pPa3BUTHUU HAYKHU
Crpoenue BeniecTBa. XMMHUYECKasl CBS3b, €€

4 BUJIbl; MEXaHU3MbI 00pa30BaHMsI KOBAJIEHTHON 1 https://m.edsoo.ru/11edbb&f
cBs3u. Bonoponnas cBsa3b
BaneHTHOCTB. DNEeKTPOOTPULIATETBLHOCTD.
Crenens okuciaeHus. Bemecrsa

5 1 https://m.edsoo.ru/1c7e4ba9
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[TonsTue o nucnepcHbix cucrteMax. cTuHHBIE

6 Y KOJUIOUJHBIE paCTBOPBL. MaccoBast 10114 1 https://m.edsoo.ru/f615e37b

BCIIICCTBA B paCTBOPC




KonTtpomnbHas pabota no pasueny
«TeopeTndyecknue OCHOBBI XUMHUM»

https://m.edsoo.ru/42a9681d

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeANHEHUN. ['eHeTndeckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3IMYHbIX
KJIACCOB

https://m.edsoo.ru/bbflfcl12

Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
COXPaHEHHUS U TPEBpAIlICHUs YHEPTUU TPU
XUMHUYECKHUX PEaKIHIX

https://m.edsoo.ru/7378841fd

10

Ckopoctb peakunu. OOpaTuMble peakium.
XHUMHYECKOE PaBHOBECUE

https://m.edsoo.ru/1677f4be

11

[IpakTuueckas padora Ne 1. «Biausiaue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINN»

https://m.edsoo.ru/e6327{2

12

DnexTponuTHyeckas auccoruanus. [Toastue o
BOJI0OpoAHOM Moka3zatene (pH) pactBopa.
Peaxiiun nonnoro oomena. ['maponus
OpPraHn4Y€CKUX U HECOPTaHNICCKUX BCIICCTB

https://m.edsoo.ru/3234384a

13

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTre 00 31EeKTpoIN3€e pacIuiaBOB U
pacTBOpPOB COJIEH

https://m.edsoo.ru/d19df513

14

Meraiuel, ux nosioxkenue B [lepuoguueckoit
CUCTEME XMMHUYECKHX 35ieMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrne CBOMCTBA
METaJIJIOB

https://m.edsoo.ru/3a6bf2a9




CrutaBbl METAIIIOB. DIEKTPOXUMUYECKHUH Psilt

15 . https://m.edsoo.ru/9cb465ac
HaIpsHKEHUN METaJIOB
XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAILJIOB

16 (HaTpuii, KaJIMi, KaJIbLIWI, MAarHUH, https://m.edsoo.ru/4e8bc6fd
ATFOMUHHIA) U UX COCTUHCHUN
XUMHUYECKHE CBOMCTBA XpOMa, METU U UX

17 . pomMa, https://m.eds00.ru/2393964¢
COeIMHEHUH
XHUMHUYECKHE CBOMCTBA [IUHKA, JKeJie3a U UX

18 . ’ https://m.edsoo.ru/2e9896¢a
COeIMHEHUH
[TpakTuyeckas pabora Ne 2. "Pemenue

19 OKCIEPUMEHTAILHBIX 3a/1a4 10 TEME https://m.edsoo.ru/41538b94
«MeTaiib»"
Hewmeramnsl, nx nonoxxenue B [leprnoanueckon

20 CHCTEME XUMHUYECKUX 3eMeHToB /J[. 1. https://m.edsoo.ru/d14bd5a6
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusnueckue cBOiCTBa HEMETAIIOB.

21 Annotponusi HeMeTauIoB (Ha IpuMepe https://m.edsoo.ru/41a85f4f
KHCIIOpo/ia, cephl, hocdopa u yrieposa)
XuMHYecKre CBOMCTBA TAJIOTEHOB, CEPhI U UX

22 . » P https://m.edsoo.ru/e6735ca4
COeIMHEHNH
XuMuyeckre cBOMCTBa a3oTa, ¢pocdopa u ux

23 - , hocdop https://m.edsoo.ru/e359a2eb
COeIMHEHNH
XHUMHUYECKHE CBOMCTBA YyIiiepoJa, KpEMHUS U

24 . YIIEpoad, Kkp https://m.edsoo.ru/ef3a5687
UX COeTNHEHUH
IIpnMeHeHne BaxKHEWIITNX HEMETAJIOB U UX

25 p . https://m.edsoo.ru/e232a911
COCIMHEHU U
O000111eH1E U CUCTEMAaTHU3aIisl 3HAaHUH 110

26 https://m.edso00.ru/539f71b8

TeMme «HemeTamnery. Berauciaenus mo




YPaBHCHUAM XUMHUYICCKUX peaKHI/Iﬁ n
TCPMOXUMHYCCKUC pvaéTBI

[IpakTuueckas padorta Ne 3. «Pemienue

27 OKCIIEPUMEHTAJIBHBIX 3a11a4 110 TEME 1 https://m.edsoo.ru/d93381a5
"Hemertanmsl"»

28 ff;:;i:iiii}pa(SOTa 1o remant «Metanten i 1 https://m.edsoo.ru/842abce9

2 | copramccsn noprammmecn oonomamn || bt edoridodlecTe
AmpoTepHbIe HeOpraHUYeCKHe 1

w | e lomne |y
BEIIIECTB
Ponb xumun B o0ecrieueHuU SKOIOTHIECKOMH,

31 HHEPreTHUECKON U MUIIEBON 0€30MacHOCTH, 1 https://m.edsoo.ru/9173971d
Pa3BUTUU MEAUIMHBI
ITpencraBnenus 00 0OIMMX HAYUHBIX

32 MPUHIUIIAX IPOMBILIJIEHHOTO TIOJIYYEHHUS 1 https://m.edsoo.ru/bcal 6d6f
BAKHEUILINX BEUIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUAIIOB 1 https://m.edsoo.ru/7ccc2b22

34 XWUMUA U 300pOBbE YEIIOBEKA 1 https://m.edsoo.ru/e992867a

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC

Kon
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero 001ero od0pa3oBaHusi

Teopernueckne OCHOBBI OpraHU4YECKONH XUMHUHU

1.1

ChopMHUpPOBAaHHOCTh MPEACTABICHUH O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHUU SIBICHUI
npupoabl, B (HOPMHUPOBAHWHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(GyHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] TPAKTUIECKUX
3a/la4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U

MPUPOAHOM cpelie

1.2

Bnamenue  cucTeMOil  XMMHUYECKMX  3HAHWUH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIArarone TOHATHS (Monexyna, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCTh, CTEIIEHb OKHCICHHS, XMMHYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeNeT, (yHKIIMOHATbHAS
TpyIma, pagukai, U30MEpUs, H30MEPbl, TOMOJOTUYECKHI Psii, TOMOJOTH,
YIIA€BOAOPOABI, KUCIOPOA- U a30TCOJEPKAIIUE COSTMHEHNUS, OMOIOTUIECKH
aKTHBHBIC BelIecTBa (YIJIEBOABI, XHPBL, OCJNKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIC COCIIMHEHHMSI); TCOPHH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOEHUsI Opranndeckux Bemects A.M. byTieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHHU, (DAKTOJIOTUYECKHE
CBEIICHUS O CBOMCTBAX, COCTaBE, MOJYYCHUU U OE30MMaCHOM HCITIOJIb30BAaHUU
BOXHCUIIIMX HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB B OBITY W

HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopmupoBaHHOCT, YMEHHI BBISBISATh XapaKTepPHbIC MPHU3HAKU MOHSITHIH,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS
IIpM ONMCAaHMM COCTaBa, CTPOEHUS M MPEBpAIlEHUN OpPraHUYECKUX

COETUHEHUN

1.4

c(hOPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYH) CHMBOJHUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHOIN)
(dbopMysl OpraHMYECKHX BEUIECTB U YypPaBHEHUH XHMHUYECKUX pPEaKIIHH,
W3TOTABJIMBATH MOJEIU MOJIEKYJI OPTraHUYECKUX BELIECTB ISl WIUTKOCTPALIMKU

HUX XUMHUYCCKOI'0 U MPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

CdopmupoBaHHOCTH YMEHHUH yCTaHABIMBATH MPUHAIICKHOCTh W3YYCHHBIX
OpraHWYECKHUX BEIIECTB IO MX COCTaBY U CTPOCHUIO K OINpPEACIEHHOMY
Kimaccy  (rpymme) — coenuHeHud  (YrJIeBOJOPOIBI,  KHUCIOPOI |
a30TcojiepKalllie COeIMHEHUs, BBICOKOMOJIEKYJISIPHbIE COeIMHEHNUS), 1aBaTh

YM Ha3BaHu4 10 cuctematudyeckor HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCT, YMEHUS OMPENCIATh BUIbI XUMHUYECKOW CBS3H B

OpPraHMYECKUX COEAMHEHUSX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCT, yYMEHHSI MPUMEHSThH: TOJOKEHUS TEOPUU CTPOCHHUS
opranunyeckux BemecTB A.M. BbytiiepoBa st 0OBSICHEHHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MaCChI

BEILIECTB

yl"J'IeBOI[OpOI[BI. KI/IcnopoI[coz[epmamHe M a30TCoACPKAIMUE OPraHUuYCCKHC

COCINHCHNA. BBICOKOMOJIeKyJISIpHBIe COCOAUMHCHUA

2.1

ChopmupoBaHHOCTh ~ YMEHUN  MPUBOJAUTH  TPUBHAIbHBIE  HA3BaHUS
OTJIETIbHBIX OpPraHWYEeCKUX BEIIeCTB (ITHIICH, MPOMUJIEH, aleTUJIEH,
STUIICHTIIUKOIb, TJIHIEPUH, (eHol, (GOopMaNbIETHa, AaleTalbICeTU/I,
MypaBbHHas KUCIIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS

KHCJIOTa, TIII0K03a, (PPYKTO3a, KpaxmaJl, LeJUII0JI03a, TIIUIIH )

2.2

ChopMupOBaHHOCT,  YMEHHH  XapaKTEpH30BaTh  COCTaB, CTPOCHHE,
(1)I/I3I/I‘ICCKI/IG nu XUMHWYCCKHUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I
pa3J’II/I‘IHBIX KJ1IaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB (MeTaH, 9TaH, JTHUJIICH,
MPOMUJICH, aleTuiIeH, OytaaueH-1,3, metunOyraaueH-1,3, 6eH301, METaHO,
ATaHOJ, STUJICHIJIMKOJb, TIUICPUH, (EHOJ, alleTaabJCerh, MypaBbHHAS H
YKCyCHasl KHUCIIOTBI, TIIOKO3a, Kpaxmall, IIeJUTI0I03a, aMHUHOYKCYyCHas

KHCJIOTA)

23

ChopmupoBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b MEXKIY
TUMUYHBIMU MPEACTABUTEISIMU PA3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB

YpaBHCHUAMU COOTBCTCTBYIOIIHNX XUMUYCCKUX peaKL[I/If/'I C HCIIOJIb30BAHUCM

CTPYKTYPHBIX (OpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKU
YTJICBOJIOPOIHOTO CHIPhsl (He(Th, MPUPOIHBIM Ta3, Yrojib), CIOCOOBI HX

nepepadoTKU U MPAKTHUECKOE TPUMEHEHHE TPOIyKTOB epepadoTKu

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHUpOBAaHHOCT YMEHUM BIAACTh CHUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJaX HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B XUMHUU IPU H3YYECHUU
BELIECTB U XUMUYECKHUX SIBJICHUI (HaOt0/IeHne, U3MEPEeHNe, SKCIIEPUMEHT,

MO,I[GJ'II/IpOBaHI/Ie), HUCIIOJB30BaTh CHCTCMHBIC XHUMHUYCCKHUC 3HAHUA I




IIPUHATHA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyallMAX, CBA3AHHBIX C

BCIICCTBAMU U UX ITPUMCEHCHUCM

3.2

ChopmupoBaHHOCT, ~ yMEHHI  COONIOAATh  MpaBWiIa  IOJIB30BAHHS
XUMHYECKOH MOCY0M U J1abopaTOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuia
oOpalleHuss C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO

BBITIOJIHCHH IO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

33

ChopmupoBaHHOCT, YMEHHH IUIAHUPOBATh M BBHIMOJIHATH XUMHUYECKHIA
SKCIEPUMEHT (MIPEBpAlllCHUs] OPraHUYECKUX BEIIECTB MPHU HarpeBaHUU,
IIOJIyYEHUE JTUJIEHA M M3YyYEHUE €ro CBONCTB, KaYECTBEHHbIE pPEAKIIHUU
OpraHMYECKUX BEIIECTB, JIHATypalusi OCJIKOB MpU HAarpeBaHUHU, LIBETHBIC
peakuuu OeKOB) B COOTBETCTBUU C MPAaBUIIaMU TEXHUKH 0€30MaCHOCTH MPU
oOpalieHMu ¢  BeIIeCTBAaMH M JIa0OpaTOpHBIM  00OpYIOBaHHEM;
MPEJICTaBIATh Pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOUIMX peakuuil ¥ (GOpMyIupoBaTh BBHIBOABI Ha

OCHOBC 3THX PE3YJIbTAaTOB

34

CchopMupoBaHHOCTb yYMEHUH MPOBOAUTH BBIYMCICHHUS IO XHMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BELIECTBA WIIU
MPOAYKTa PEeaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

HUCXOJHBIX BCHICCTB UJIU IIPOAYKTOB peaKHI/II/I)

3.5

ChopMupoBaHHOCT, YMEHHH KPUTHUYECKHA aHAIM3UPOBATH XUMHYECKYIO
nH(pOpMaIIKIO, MOJIyYaeMyl0 U3 Pa3HbIX MCTOYHHMKOB (CpeICTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U Ipyrue)

3.6

CchopMupoBaHHOCTb ~ YMEHMM  cOOMIOAAaTh  MpaBWila  HKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOH JAEATEIBHOCTH B IIEISAX
COXpaHEHUs CBOEro 3I0pOBbi U OKPYKAIOIIEW NPUPOJHOU CpEnBbl,
OCO3HAaBaTh OIIACHOCTb BO3JIECHCTBUS HA JKUBBIC OPTaHU3MBbI ONPEAECIEHHBIX
OpPraHUYeCKUX BeIEeCTB, MoHUMast cMmbici nokasatens [IJIK (mpenensHO
JIOMYCTUMON  KOHIEHTpAalMW), TOSACHATH Ha MIpHUMEpax  CHOCOOBI
YMCHBIICHHUA U NPCAOTBpAIlICHUA UX BPCIAHOI'O BO3H€ﬁCTBHH Ha OpraHu3M

YECJIO0BCKAa

11 KIIACC

Kon
nposepsie
MOI0
pe3yJbTa

HpOBepﬂeMbIe NnpeaAMETHLIC PE3YyJIbTAaThl OCBOCHUA OCHOBHOM
06p330B3TeJ’IbH0ﬁ nmporpaMmmbl CpE€AHETO oﬁmero 06p330B3HI/Iﬂ




Ta

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Bnanenue  cucteMoil = XMMHUYECKMX — 3HAHUHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHSA (XMMHYECKHH 3JI€MEHT, aTOM, JJIEKTPOHHAs
o0oJiouka aTtoma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIIECHMS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, KpUCTAIIIMUECKas PEIIETKa,
TUIIBI XUMHYCCKUX peaKuHﬁ (OKI/IC.HI/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIe, 9K30- U
SHJIOTEPMHUYECKHE, PEAaKUMH HOHHOIO OOMEHa), pacTBOp, OSJEKTPOJIHUTHI,
HE3JIEKTPOJINTBI, JIEKTPOIUTUYECKAS JccoLuanys, OKHCJIUTEIb,
BOCCTaHOBMTEIIb, CKOPOCTh XUMHYECKOM peakiMy, XUMHUECKOE PaBHOBECHE);
TEOpUH U 3aKOHBI  (TEOpHsl  DIEKTPOJIUTHUECKOM  JAMCCOIUAINH,
Ilepuonnyeckuii 3axkon J[.J. MenneneeBa, 3aKOH COXpaHEHHsS MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMUH, (PAKTOJIOTUUECKHE CBEIACHUS
O CBOMCTBaxX, COCTaBe, IIOJIy4Y€HMM M O€30IaCHOM HCIIOJIb30BAHUU
BOKHEHIINX HEOPraHMYECKMX BEIIECTB B OBITY U  MPaKTUYECKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMupOBaHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIE MPHU3HAKH |
B3aUMOCBS3b U3YYCHHBIX IIOHATUH, IPUMEHATh COOTBETCTBYIOINE ITOHATUS
IIPM ONHUCAaHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHX BEHIECTB M HX
IIPEBPALCHN; BBISIBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHAMH U

MNpEACTABJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHLIX IMTPCIAMETOB

1.3

Brnanenue OCHOBHBIMM METOJAaMU HAaydyHOIO [O3HAHUS BEILECTB MU
XUMAYECKHX  sSBICHUH  (HaOmoleHHe, H3MEpeHHe,  SKCIIEPHMEHT,

MOJICJIUPOBAHUE)

1.4

ChopMupOBaHHOCTh YMEHHMH ONpPEACHATh BAJICHTHOCTh M  CTEICHb
OKHCJIEHUS XUMUYECKHUX 3JIEMEHTOB B COCAUHEHHUSX Pa3JIMYHOIO COCTAaBa,
BUJ XMMHYECKOH CBsi3u (KOBaJeHTHas, WOHHAs, MeTa/inyeckas,
BOJOPOJHAs) B COEAUHEHUSX, TUIl KPUCTAIIINYECKON PEIIETKH KOHKPETHOTO

BelIeCTBa (ATOMHAs, MOJIEKYJISIpHAsl, HOHHAsA, METAJIMYECKas)

1.5

ChopmupoBaHHOCTh YMEHUN ONpENENsITh XapakTep Cpeabl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUMN

1.6

CdhopmupoBaHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUYECKUE PEAKIUH IO
pa3IMuYHBIM TMpU3HAKaM (YUCIy U COCTaBy pearupyrolux BeIecTB,
TeIIoBOMY S(QQeKTy peakiud, HU3MEHEHHI0 CTENeHe  OKHCIIeHUs

AJIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YUaCTUIO KaTaanu3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHUH COCTABJIATh YPAaBHEHHS PEAKIMA Pa3IUYHBIX




TUIIOB, TIOJHBIE U COKpAIlEHHbIE YpaBHEHHUS PEAKLUl MOHHOIO OOMEHa,

YUUThIBaA YCJIOBUSA, IIPHU KOTOPBIX 3TU PEAKIHUHN UAYT OO KOHIA

1.8

ChopMupoBaHHOCTh YMEHHH MPOBOJIUTH PEAKIUH, MOJITBEPKIAOLIHIE
KA4eCTBEHHBINA COCTAB PA3JINYHBIX HEOPIraHUUYECKUX BELIECTB, PACIIO3HABATh
ONBITHBIM IIYTéM HMOHBI, MPUCYTCTBYIOLIME B BOJHBIX pPacTBOpPax

HCOPraHN4YCCKUX BCUICCTB

1.9

ChopmupoBaHHOCTh YMEHUH PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABICHHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

ChopmupoBaHHOCTE ~ YMEHUH  OOBSACHATH  3aBUCUMOCTH  CKOPOCTH

XUMHUYECKON peakluy OT pa3iuyHbIX (PaKTOpPOB

CdhopmupoBaHHOCTh YMEHUI OOBSICHATH XapaKTeP CMEIICHUS XUMUYECKOTO
paBHOBECHs] B 3aBHUCHMOCTH OT BHEIIHEro Bo3zeicTBus (mpuHuumn Jle

[Iarense)

0611_[35[ N HEOpraHU4YCCKasd XUMHA

2.1

CdhopmupoBaHHOCTH YMEHUH pacKpbIBaTh CMbICH [leproamueckoro 3akoHa
JA.. MenneneeBa UM JIEMOHCTPUPOBATh €ro  CHUCTEMATU3UPYIOLLYIO,

OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopmupoBaHHOCT, YMEHUH XapaKTEpU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3JeMEHTOB 1—4 mepuonoB llepuoanueckoil cucreMsl
xumudeckux anemeHToB .M. MennaeneeBa, UCHONb3ysl MOHATHS «S-, p-, d-
ANEKTPOHHBIE  OpOUTANN», «IHEPreTHUYECKUE  YPOBHU», OOBSICHATH
3aKOHOMEPHOCTHM M3MEHEHHSI CBOWCTB XUMHUYECKHX DJIEMEHTOB U HX
COCIMHEHMM 1O IepuojamM M rpynmnam Ilepuonnueckoin  cuCTEMBI

XUMHYecKux djiemeHToB .M. Menaeneena
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CchopMupoBaHHOCTh YMEHHMH  XapaKTepu30BaTh (OMHUCHIBATH) 0OIINE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KJIACCOB,
HOJITBEPAKIaTh CYLIECTBOBaHHE IeHETHYECKOU CBSI3U MEXTY
HEOpPraHMYECKUMHU BEIIECTBAMHU C OMOUIbIO YPABHEHUHM COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIUI
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CdhopMupoBaHHOCTD yMEHUI yCTaHaBJIMBATh IIPUHA]JIEKHOCTD
HEOPraHMYECKHUX BELIECTB [0 MX COCTaBy K OIpEeAEIEHHOMY Kiaccy
(rpynme) coeauHeHHWH (TPOCThIE BelIeCTBA — METAUIBl U HEMETasUlbl,

OKCHJbI, OCHOBAaHH, KHUCJIOTHI, aM(i)OTepHBIC TUAPOKCUDI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHMH HCIHOJIB30BATH XMMUYECKYIO CHMBOJUKY JUIS
cocTaBieHUsI (OPMYJT BEIIECTB M YPAaBHEHUH XHWMHUYECKHUX peaKiui,

cucremarnyeckytro HomeHkinarypy (IUPAC) u TpuBuaibHblE Ha3BaHMUS




OTJENbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblii ras, YIJVIEKHCIBIM ras,

aMMMUaKk, rameénas HU3BCCTh, HeraméHast HN3BCCTh, IMUTHECBAsA COOAd, IMUPUT U

Jpyrue)

2.6

ChopMupoBaHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBATH) 0OIINE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KJIACCOB,
MIOATBEPK1aTh CYLIIECTBOBaHUE TEeHETUYECKOMN CBSI3U MEXIY
HEOpPraHMYECKUMHU BEIIECTBAMHU C OMOUIbIO YPABHEHUHM COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCT, YMEHUH IUIAHHPOBATh W BBIMIOJNHSATH XUMUYECKHUI
SKCIIEPUMEHT  (pa3ioXkeHHe TepoKCHIa BOJIOpOAa B  MPHUCYTCTBUU
KaTajlu3aTopa, OIPEJECICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCATHLHOTO MHJIMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu, PEaKIMi MOHHOTO OOMEHA, KaYeCTBCHHBIC PEaKIuU
Ha cynbdaT-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHS, PELICHUE
AKCIIEPUMEHTAJbHBIX 3a7ady Mo temMaM «Mertamis» u «Hemetanasi») B
COOTBETCTBUHU C TMpAaBWJIAMU TEXHUKH OE€30MACHOCTH NpPHU OOpalleHUU C
BEIIECTBAMH H JTAOOPATOPHBIM 000pYIOBaHUEM; MPEICTABIATH PE3yIbTAThHI
XUMHUYECKOTO 3KCHEpUMEHTA B dbopme 3alUCH  ypaBHEHUI
COOTBETCTBYIOIIMX peakiuuil U (HOpMyIHpPOBATh BHIBOJIBI Ha OCHOBE 3TUX

pe3yJIbTaToB

2.8

CchopMupoBaHHOCTb ~ yMeHUH  coOnrojaTh  NpaBWja  I10JIb30BaHMS
XUMHUYECKOH MOCY10M U 1abopaTOpHBIM 000pY/IOBaHUEM, a TAKXKE MpaBUiIa
oOpalleHuss C BeUIeCTBAMH B COOTBETCTBUM C MHCTPYKLUSAMM IO

BBIITOJIHCHHU IO J'Ia60paT0pHBIX XUMHWYCCKHUX OIIBITOB

2.9

ChopMuUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh XHMHUYECKHE IPOIECCHI,
JeKAllMe B OCHOBE IPOMBIIIICHHOTO IIOJNyYEHHsS] CEPHOM KHCIIOTHI,
aMMHaKa, a Takke cOpMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYIHBIX

IMPpUHIHUIIAX U 9KOJIOTHYCCKHUX np06neMax XUMHYCCKOI'O IMMPOMU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh  MPEACTABICHUH O XHUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHH B TO3HAHHUU SIBJICHHM
Opupoabl, B (OPMHUPOBAHWM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €&
(GyHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAMMOM JIJISl peLIeHHS MPAKTUYECKUX
3aJa4 U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H

MPUPOAHOM cpelie

3.2

ChopmupoBaHHOCTh YMEHHI KPUTHUECKH AaHAJIU3UPOBATH XUMHUYECKYIO

MHPOPMALINIO, TOTYYaeMyI0 M3 Pa3HBIX MCTOYHHMKOB (CPEACTBa MAacCOBOM




KOMMYHMKaIuu, ceTb IHTEpHET U Ipyrue)
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ChopmupoBaHHOCT, ~ YMEHUH  COONIIOATh  TpaBHUJia  JKOJOTHYCCKH
1[e71eco00pa3HOro MOBEAEHUSI B OBITY M TPYJOBOW NEATEIBHOCTH B LEJAX

COXpaHEHUs CBOETO 3710POBbs U OKPYKAOIIEH IPUPOJIHON CPELIbI

3.4

Oco3HaBaTh OIACHOCTb BO3ACHCTBUSI HA JKUBBIE OPTaHU3MBbI OIPENETIEHHBIX
BellecTB, NoHuMas cwmbicn nokasarens IIJIK, moscHaTe Ha mnpumepax
CIOCOOBl YMEHBUICHUs U NPEJOTBPALICHUS UX BPEAHOIO BO3AEHCTBHS Ha

OpraHu3Mm 4CJIOBCKa

3.5

CchopMupoBaHHOCTb YMEHHUI NPOBOJUTH BBIYMCICHHS C HCIOJIb30BAaHUEM
MOHATHUSL «MAaccOBasi JI0JI BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHHIMA
ra3oB IPY XUMHUYECKUX PEAKIMSIX, MAcChl BELIECTBA UM 00bEMa Ira3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM O00bEMY OJHOrO W3
YUYacCTBYIOLIMX B PEAKLIUU BEIIECTB, TEIUIOBOro 3¢ (heKTa peakliuu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BCIICCTB, IIPCBPAILICHUA U COXPAaHCHUA SHCPIrun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

[Ipenmer opraHnyecKkOM XHWMHHU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJIy4YEHUN HOBBIX BEIIECTB W MaTepUaloB. Teopus CTpOEHUS OPraHUYECKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIC MOJOKECHHS

1.2

CrpykrypHble (OpMynbl OpraHM4ecKuX BEIIeCTB. [ OMOJOrus, HU30MEpUs.
XuMudeckasi CBsI3b B OPraHUYECKHX COCIUHEHUSIX — OJIMHAPHBIE W KpaTHBIC

cBs3u. [IpencraBienue o KIacCHpUKAIMA OPTaHUIECKUX BELIECTB

1.3

Homenknarypa opranueckux COEAMHEHHMH (CHCTeMaThyecKkas) U TPUBHAJIbHBIC

Ha3BaHUS BaXKHEUIIINX HpQI[CTaBI/ITeJIef/'I KJIaCCOB OPraHUYCCKNX BCHICCTB

VYri1eBo10pOasI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — pocTenIne
NPEJCTaBUTENN AIKAHOB: (U3WYECKHMEe W XHMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XXACHUEC B IPHUPOAC, IMOTYYCHHUE U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHI psii. OTWIEH U IPONUIIEH —
IpOCTEHIINE NPEACTaBUTENN AIKCHOB: (U3MYECKHEe M XMMUYECKHE CBONCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpaTallUd, OKHUCIECHUS U

IIOJINMEPU3ALMH ), IOJyYEHUE U IPUMEHEHHE
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Anxanuensl: Oyramuen-1,3 u wmermnOyraaueH-1,3: cTpoeHue, BakHEHIINE
XUMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [losydyeHne cuHTETHYECKOTO

KaydyKa U pe3UHbI
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AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUM psii. ALETUIIEH —
IPOCTEHIIMM TpeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (usnueckue u
XMMHYECKHE CBOMCTBA (peakLK THIpUPOBAHMs, TaIOr€HUPOBaHMsL, THApPATALINY,

TOpPEHMS), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHHe, (U3MYECKHME M XUMHUYECKUE CBONCTBA
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUsA), OJyuyeHUE U npumeHeHue. Tomyod:
COCTaB, CTpOeHHe, (U3MUeCKHe ¢  XUMHYECKHME CBOWCTBA  (peaKiuu
raJJOreHUPOBAHUS M HUTPOBAHMs), IOIy4YEHHE M TNpPUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHueckass CBs3b MEXIY YIVIEBOAOPOJAMH, NPHHAICKALMMH K

pa3IMYHBIM KJlaccam




2.6

[TpupoHbIe HCTOUYHUKH YTIIEBOI0pOI0B. [IprpoaHblil ra3 u nomyTHbIe HeTIHBIE
ra3sl. Hegtb u e€ npoucxoxaenue. CrocoObl nepepaboTKu He(PTH: NEperoHka,
KPEKUHI (TepMHUYECKUI, KaTaauTudeckuit), nupoius. IIpoaykTel mepepaboTku
He(TH, UX NPUMEHEHHE B INPOMBILUIEHHOCTH U B ObITy. KaMeHHBIN yrosip u

IIPOJYKTHI €0 nepepaboTKu

Kucnoponcoaep:xaiiue opraHiyecKue COeJMHEHUS

3.1

[IpenensHble OAHOATOMHBIEC COUPTHL. METaHOMI M ATAHOJI: CTPOEHHE, (PU3UUECKUE
u XUMHUYCCKUC CBOMCTBA (peaKI_[I/II/I C AKTUBHBIMH METaJlllaMu,
rajJJOreHOBOJIOPOJIaMH, TOpEHHue), IMpUMeHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHoja M ATaHOja Ha OPraHU3M YeJIOBEKa.
MHoroaToMHBIE CIUPTHL. DTHJICHTIMKOIb U TJIMIEPUH: CTPOCHHE, (pU3nuecKue u
XUMUYECKUE CBOWCTBA  (B3aMMOJEHCTBHE CO  UICJIOYHBIMH  METaJUIaMU,
KayecTBEHHasl peakllis Ha MHOTOaTOMHbIE CHMPTHI). JleHCTBHE HAa OpraHu3M

YCJIO0BCKa. HpI/IMeHeHI/Ie TIIMIEPpHUHA U OTUICHITIUKOJIA

3.2

®denoi: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/ILI€CKI/I€ M XUMHYECKHE CBOMCTBA.

Tokcuunocts ¢penona. [lpumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbL. DopMaIbIeTrul, aleTanbJAeTu/l; CTpOeHHE, (PU3NIECKUe U
XUMHUYECKUE CBOMCTBA (pEaklMM OKHUCICHUS U BOCCTAHOBJICHUS, KaUE€CTBEHHbBIC

peaxkuun), MoJly4eHue U NpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAeTbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTPOCHHUE, (PU3MUECKUE M XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IINE s
KJlacca KHUCJIOT, peakuusi dTepudukanuu), TMOJIy4eHHUEe U T[PUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTAaBUTEIM BBICIIUX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CflCTBHG

3.5

CrnoxHble 3GUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
sa¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupos. buonornyeckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(UKalus yriaeBoJoB (MOHO-, IM- U TOJIHCAXapHbI).
I'moko3a — mpocTedmMii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHMsI MOJIEKYIbI,
¢bu3nyeckre 1 XuMHUYECKUE CBOMCTBA (B3auMojieiicteue ¢ ruapokcuioM meau(ll),
OKHCJICHHME aMMHauyHbIM pacTBOpoM okcujga cepedpa(l), BoccTaHoBieHue,
OpOXXKEHHE TIIOKO3bl), HAXOXJECHUE B TMPHUPOJE, NPUMEHEHHE, OHOIorHYecKas
poib. ®otocunres. @pykroza kak u3omep rroKo3bl. Kpaxman u nemnonosa kak
npupojHbie nonuMmepbl. CTpoeHue Kpaxmajga M Leunoio3bl. dusnyeckue u

XUMUYECKHUE CBOMCTBA Kpaxmalia (THAPOIJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3oTcozepkalue OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHuvyecKkue coequHeHus. duszndyeckue u




XUMHUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha mpuMepe TiuuuHa). buonorunueckoe

3HAa4YCHUC aMHMHOKHUCIOT. HGHTI/II[BI

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAS U TpPETUYHAsl CTPYKTypa OenkoB. XHUMHUECKHE CBOMCTBA OENKOB:

THAPOJIN3, J€HaTypalusa, KaHECTBCHHBIC PEAKIIMKU Ha Oenku

BBICOKOMOJ'IGKy.]'I?IpHH@ COCOAUHECHUA

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJISAPHBIX COGHHHGHHﬁZ MOHOMCED,
IMOJIUMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD IMOJIUMCPU3alU, CPEAHAA MOJICKYJIApHasd
macca. OCHOBHBIC MCTOAbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHUN —

noJImMepur3aluAa U NOJUKOHICHCA A
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3KCHepI/IMeHTaJIBHBIe MCTOABI H3Y4YCHHUA BCHICCTB UM HX npeBpameHHﬁ:
O3HAaKOMJICHUE C o6pa3uaMH IIPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, ITIJIaCTMACC,

KaydykoB. [lomyuyeHue cCHHTETHYEeCKOro KaydyKa U Pe3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Xumuueckuil 31eMeHT. AToM. fnpo atoma, M30TOMNbl. DJIEKTPOHHAs 000JIOUKA.
DHepreTHYeckue YpoBHH, ITOJAYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d-IIIEMEHTHI.
OcoOeHHOCTH pacmpeiesieHHsl IEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpAIHs aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema XuMuueckux snementoB .M.
MenneneeBa. CBsaA3bp mnepuoguueckoro 3akoHa u Ilepumoanueckoil cucTeMbl
XuMu4eckux 3yeMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMCHTOB H
o0pa3yeMbIX UMH MPOCTBIX MU CJIOXKHBIX BEIIECTB I10 TPYINaM U IEPHUOIAM.

3HauecHUE NMEpUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHMHUYECKas CBA3b. BHJBI XMMHUYECKOW  CBSI3M
(KoBajieHTHas HEMOJISIpHAsE M TOJspHas, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3H

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIHN). BomopoaHas cBs3b

1.4

BanentHOoCTb. :‘)HGKTpOOTpI/IHaTGHBHOCTB. CreneHb OKHCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA
coCTaBa BELIECTBA. THIMBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCThH CBOMCTBa

BEIIECTB OT THUIA KpUCTAUIMYECKOM pem€Tku. lloHsaTtne o aucnepcHsIX




cucremax. VMcTuHHBIE U KOJUIOMAHBIC PAaCTBOPLIL. MaccoBas J0JIs1 BC€IICCTBA B

pacTtBope

1.6

Knaccugukarus Heoprannyeckux coeinneHnil. Homenkinarypa HeopraHHuecKux

BEILIECTB

1.7

Xumuueckas peakuus. Knaccudukanms XUMHYECKUX peakuuii B
HEOPraHWYECKOM M OPraHMYECKOW XMMHH. 3aKOH COXPAHEHHUS MacChl BEILECTB,

3aKOH COXpaHCHU U MPEBPALICHUA SHCPIUU IIPH XUMHYCCKUX PCaKIIUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IU4HbIX (PaKTOPOB

1.9

Obpatumble peakiuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense

1.10

9HeKTpOHI/ITI/I‘leCKaSI Jucconuanusi. CunpHble W claOble OJICKTPOJIUTHI. Cpe/:[a
BOJHBIX PpaCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaJIBHaH, meciao4yHas. PeaKLII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIIMTEIIFHO-BOCCTAHOBUTCIBHBIC pcaknuuu

Heoprannueckas xumus

2.1

Hewmeramnsbl. Tlonoxxenune nemeramioB B Ilepuoguyeckoit cucreMe XMMUYECKUX
anemenToB JI.MI. MenzeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DuU3HUECKHE

CBOICTBAa HEMETAIIOB. AJIJIOTPOIIKS HEMETAIIOB (HA MPUMeEpPEe KUCIOpO/a, Cephl,

dbocdopa u yriaepona)

2.2

XUMHUYECKHE CBOICTBa BaXXHEWIIMX HEMETAJIOB (TaJlOreHoB, Cepbl, a30Ta,
dochopa, yrmepoma U KpeMHUS) HU  UX  COCAMHCHUU  (OKCHIIOB,
KHCIIOPOJICOIEPXKAIMX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEHIIINX HEMETAJIJIOB U X COGI[I/IHGHI/Iﬁ

23

Meramnsl. Ilonoxenue meramwioB B llepuogudeckod cucrteMe XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS SJIEKTPOHHBIX 000J0YEK
aToMoB MeTasuioB. OOue ¢usnueckue cBoiicTBa MeTasioB. CrijiaBbl METAJLIOB.

DNEKTPOXUMHUECKUN Psii HAIPSDKEHUH METAILIOB

24

XHWMHYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATPHM, KaJIHWi, KaJIbIUH,
MarHui, aJllOMUHUH, IIUHK, XpOM, K€Je30, MeIb) U UX coeauHeHuil. OOuue

crocoObI OTy4eHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE

2.5

I'eneTnyeckas CBA3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMICKAINUX K PASITUIHBIM

KJ1acCaM

XUMUS U KU3Hb

3.1

Ponp xumMuu B oOecredeHUM SKOJIOTMYECKOW, PHEPreTUYeCKOM M MHUIIEBOM
0e30MmacHOCTH, pa3BUTUU MenulUHbL. [loHSATHE O HayYHBIX METOAaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ




Hpe[[CTaBJIeHI/ISI 00 O6IJ_II/IX HAay4YHBIX IMPUHIUIIAX MPOMBINUICHHOTO ITOJYYCHUSA

Ba)KHEHIIIMX BemiecTB. YenaoBek B MHPE BCIICCTB M MaTCpUalIOB: BaKHEHIIINE

3.2 CTPOUTENbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl Uil 3JICKTPOHHKH, HaHOMAaTE€pHalbl, OpPraHUYecKHue M
MUHEpaJIbHBIEC YI00pEHUs
XuMHUST M 300pOBbE UEJIOBEKa: MpaBUIa HCIOJIB30BAaHUS JIEKAPCTBEHHBIX

3.3 Ipenaparos, IpaBuiia 0€301IaCHOTO UCIIOJIB30BAHUS MPETIApaTOB OBITOBON XUMUHU

B HOBCCI[HGBHOﬁ KHU3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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