


IHOACHUTEJIbBHASA 3AIIUCKA

PaGouas mporpamma mo XMMHHU Ha YPOBHE CpPEIHEro OOIero oOpa3zoBaHUs
pazpabotana Ha ocHoBe denepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpasoBannu B Poccuiickoit @enepanmny, TpeOOBaHUA K pe3ybTaTaM OCBOCHUS
dbenepanpHOI o0pa3oBaTeNbHOU MpOrpaMMBbl CpeaHero o011ero
obpazoBanus(OOIT COO), npencraBineHHbix B DeaepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHueniuu npenojaBaHus
yaeOHOTO TIpeaMeTa «XHUMHS» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickoi
Oenepanyu, peaU3yIOMUX OCHOBHbIC O00pa3oBaTeibHbIC MPOrPaMMbl, U
OCHOBHBIX ToNokeHuit «Crtparerun pa3puTuss BocnuTanus B Poccuiickoit
®enepanmu Ha miepuon a0 2025 roma» (Pacmopsixenue [IpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

XuMHAS HA YPOBHE YIIIYOJIEHHOTO W3yUCHHA 3aHUMACT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAyuyHOro oOpa3zoBanus yuammxcs 10-11  kmaccos.
N3yuenne mpenmera, peanm3yemMoe B YCIoBHsAX  audpepeHIImpoBaHHOTO,
npodubHOrO 00yYeHHS, NPHU3BAHO OOECTICUnTh O00MEe00pa30BATENbHYI0 U
OOIEKYIBTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOMUMYIO IS
ajanTanvy UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKA3HHU B COIIMYME, a TaKXKe I
MPOJOJDKEHUS O0YdYeHHUsT B OpraHu3amusx npodeccrHoHaaIbHOTO 00pa3oBaHHA, B
KOTOPBIX XUMUSA SABJISICTCS OTHOW U3 TPHOPUTETHBIX AUCIIATUIHH.

B mporpamme mo XuUMUW Ha3HAUCHHWE TIPEIMETa «XHUMHS» TOTydaeT
noApOOHYI0  WHTEPTPETAIIO B COOTBETCTBHM € OCHOBOMOJIATAIOIIAMUA
nonoxkenusimu GI'OC COO o B3auUMOOOYCIOBJICHHOCTH IIEIEH, COACp)KaHUA,
pe3ynbpTaTtoB OOydeHHS W TPeOOBAHWK K YPOBHIO TOJATOTOBKH BBHITTYCKHUKOB.
CBUACTETHCTBOM TOMY SIBJSIFOTCSA CJICAYIONTHAE BBITIOMHAEMBIE MPOTPAMMOM 10
XUMUHN (QyHKIHAH;

o WH(POPMAIMOHHO-METOUYUECKAsA, peaau3alusa KOTOpoi obOecrneunBacT
MOJTyUCHUE TIPEACTABIICHUA O TICNIAX, COJACP)KaHWHU, OOIIeH CTpaTreruu
oOydeHWMsI, BOCTTUTAHUS W PA3BUTHA 00yUJaIOIMMUXCSA CPEACTBAMHU MPEIMETA,
HU3y9aeMOro B paMKaX KOHKPETHOTO MPOQHIIS;

e OpPraHW3aIMOHHO-TUIAHUPYIOIIAS, KOTOpas peTyCMaTpUBaeT
OTIPE/ICIICHUE. TPUHIAIIOB CTPYKTYPUPOBAHWUA W TOCIIEIOBATEILHOCTH
H3YUYeHHUs] YUeOHOrO MaTepuajia, KOJWYECTBCHHBIX W KAUYECTBEHHBIX €T0
XaPaKTEPUCTHK, TOAXO0M0B K (POPMUPOBAHUIO COMEPKATEIHLHONH OCHOBBI
KOHTPOJISI W OIEHKH O0pa30oBaTEIbHBIX JOCTHXKCHHH OOydJalommMXcs B
paMKax WTOTOBOW arrecTtanid B (opMe eAMHOT0 TOCYMapCTBEHHOTO
AK3aMeHa IO XUMUH.

IIporpamMma aist yriayOnéHHOT O M3YUSHUS] XUMHH:



e YCTAQHABJIMBAECT WHBAPUAHTHOE MPEIMETHOE COJIEpkKaHUE, 00A3aTeIbHOE
JUIST W3YYEeHWS B paMKaxX OTACNBbHBIX MPOQWICH, TpeaycMaTpuBacT
pacrpeesicHue W CTPYKTYPUPOBAHUME €ro Mo KJaccaMm, OCHOBHBIM
COJIeP KaTEILHBIM JIMHASIM/PA3/IeiiaM Kypca,

e aéT MPUMEPHOE paclpe/ieiCHUEe YUeOHOrO BPEMEHHU, PEKOMEHIYEeMOro
JUISl U3YUYEHUA OTIEIbHBIX TEM;

e TMpeajaracT TMPUMEPHYIO TMOCAEI0BATEIbHOCTh M3YUYEHUsA Y4EOHOTO
Marepuaja ¢ y4€ToM JIOTUKH MOCTPOEHUS Kypca, BHYTPUMNPEAMETHBIX H
MEKITPEIMETHBIX CBA3ZEH,

e 1aéT METOJMUYECKYIOD MHTEPIPETALMIO LIETEH 1 3a7a4 U3yUCHUS TpeaMeTa
Ha YriiyOJ€HHOM YPOBHE C YU4ETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0Opa3oBaHUA, COAEPXKATEIbHON XapaKTePHUCTHUKH
MJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI OCHOBHOW 0O0pa3oBaTeibHOM
MpOrpaMMbl CPEIHETO 00111eTO o0pa3oBaHuUA (JITIHOCTHBIX,
METANPEIMETHBIX, TPEIMETHBIX), a TAaKXKE C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TTO3HABATENbHBIX  JIEHCTBUI  OOy4arolerocs MO  OCBOEHUIO
COJICp>KaHUS IPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrPaMME MO XUMHHM MPEAyCMOTPEHA
MPEEMCTBEHHOCTh C OOYYE€HMEM XHUMHM Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHud. 3a TIpeleiaaMu  YCTAaHOBJICHHOW TpOrpaMMoil 10 XHMHUH
00s3aTeNnbHON (MHBAPUAHTHOM) COCTaBIIAIONICH COMEPIKaHUS YISOHOTO TIPEaMETa
«Xumug» OocTaérca BO3MOXHOCTh BbIOOpAa €ro BapUATUBHOM COCTABJISIOIICH,
KOTOpasi JOJKHA OMPEAEHATHCS B COOTBETCTBUM C HAIPABJICHUEM KOHKPETHOIO
npoduis oOyueHus.

B cootBerctBUM ¢ KoHuenTyalbHbiMU mosiokeHusiMmu OI'OC COO o
HAa3HAYEHUU TMPEAMETOB 0a30BOr0 W YriayOJEHHOrO YPOBHEH B CUCTEME
maddepeHmpoBaHHoro oOydYeHHST HA YPOBHE CpPEIHEro o01mero o0pa3oBaHUA
XUMHUSI HA YPOBHE YINIYOJNEHHOrO W3YUCHHS HAMpaBiIC€H HA pealu3aluio
MPEEMCTBEHHOCTH €  MOCHAEAYIOIIMM  3TaloM  MOJAYYEHUS  XUMHUYECKOTO
0o0pa3oBaHUs B paMKaX U3YUYEHUA CICHHUAIBHBIX €CTECTBEHHO-HAYUHBIX H
XUMUYECKHAX JUCIUIUIAH B BY3aX W OPraHU3alUAX CPEIHEro MpoeCCHOHATLHOTO
oOpazoBaHus. B 3Toil cBA3M u3yueHWe mnpeaMeTa «XUMHS» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO HA  pacuiupeHue U YriayOJieHHE  TEOPETHUYECKOH W
MPAKTUYECKON MOATOTOBKHA OOYUaAIOIIMXCS, BRIOPABIIMX OMPEACIEHHBIN TIPOdHITH
00yY€HHUA, B TOM YUCJIE C MEPCIIEKTUBON MOCIEAYIOIIEro NOJYUEHU XUMHUUECKOTO
oOpa3oBaHWs B OpraHU3AIUAX MpodeccuoHaabHOTO o0pa3oanus. Hapsamy ¢ stum,
B cBere TpeboBanuit ®I'OC COO Kk miIaHUPYEMbIM pe3yJibTaTaM OCBOCHUA
dbenepanbHOli 00pa30BaTCIIPHOM MPOTPAaMMBI  CpeaHEro oomero oOpa3oBaHHs
U3YUEHHUE TpeAMETa «XHUMHSA» OPUEHTUPOBAHO TAaKKE HA PEIICHUE 33434



BOCITUTAHUSA W COIMAILHOTO PAa3BUTHA O0ydarommxcs, Ha (OPMHUPOBAHUE y HHX
OOIICUHTEIIJICKTYAJIbHBIX YMEHUH, YMEHUH palMOHAIM3AlMK y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HWMEIOIHUX  MEKIUCIUTIIMHAPHBIN,
HAJMPEAMETHBIN XapPaKTep.

CocrapnstomuMu peaMeTa «XUMHS» Ha YPOBHE YIIyOJEHHOTO M3YUYEHUA
ABJSAIOTCS  yriIyOnéHHble Kypchl — «Opranuueckas xumusy u  «OOmas u
Heopranuueckas xumus». [Ipu onpenenennn noaxoaoB K 0TOOPY M CTPYKTYPHOM
OpPraHu3alMyd COJEPKAHUA 3THUX KypCOB B MPOrpaMMme MO XUMHHU 32 OCHOBY
npuHATe nojiokeHuss OI'OC COO o paznuumsax 0a30BOro M yriayoJEHHOTO
YPOBHEU U3YUEHUS TIPEIMETA.

OcHoBY coaepxxaHusi KypcoB «Opranuueckas xumusy u «OOmas u
HEOPraHUYECKas XUMHUS)» COCTABJSAECT COBOKYMHOCTh MPEIAMETHBIX 3HAHUU W
YMEHHM, OTHOCAIMMXCS K 0a30BOMY YPOBHIO M3YyUEHUA MpEeAMETa. DTa CUCTEMaA
3HAHUW TMOJy4YaeT OMPENCIEHHOE TEOPETUUYECKOE JOMOJHEHUE, TMO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYMICCTBEHHO OoNbImuii  00BEM  (hAaKTOIOTHUECKOTO
Marepuaja. Tak, Ha yriayOJEHHOM YPOBHE H3yUECHHUs MpeaMera obecredyeHa
BO3MOXKHOCTh 3HAUUTEJILHOTO YBEJIMUECHHUS OObEMA 3HAHUM O XUMHUYECKHX
3JIEMEHTAaX W CBOWCTBAX WX COCAVMHEHUN HA OCHOBE PACIIMPEHUS U YIIIYOJEHUs
MPEJCTABJICHUA O CTPOCHUM BEIIECTBA, XMMHUUECKON CBS3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIIUM, paCCMATPUBACMbIX C TOUKH 3PEHUS XUMUUYECKON KHMHETUKH
U TepMoauHaMuKh. M3ydyeHne mnepuommueckoro 3akoHa u llepmoamueckoit
CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB OazupyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAHUUECKUX MPEJCTABJIICHUSAX O CTPOSHUU aroMa. XHUMHUUYECKasl CBS3b
OOBSICHAETCS ¢ TOUKU 3PEHUA SHEPreTUUECKUX M3MEHECHHM npu €€ 00pa3oBaHUU U
pPa3pylIECHUHU, a TAKXKE C TOUKU 3PECHUS MEXAHU3MOB €€ oOpa3oBaHusi. M3yueHue
THIIOB  peaKkmWi  AomojHsAeTcs  (OPMHPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AJNEKTPOJIN3E PACIVIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHWHU MPHU PACCMOTPEHUU PEAKIMOHHON CIMOCOOHOCTH
COCIMHECHUN yaeNsaeTcsa 0cob0e BHUMAHUE BOMpocaM 00 3IEKTPOHHBIX d(heKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUH.

Ocoboe 3HaueHWEe HMMEET TO, YTO Ha COACPKAHUE KYpPCOB XUMHUHU
yriyOaEHHOTO YPOBHS U3YUCSHHUS TS KJIACCOB OMPEAeEHHOTO TPoGIst (TIaBHBIM
o0pa3oM Ha HWX CTPYKTypy M XapakTep MAONOJHEHWH K OOIer cucreMme
MPEAMETHBIX 3HAHWW) OKA3bIBAIOT BIMSHUE CMEXHBIC MPEAMETHI. TakK, Harmpumep,
B COJCPXKAHUM TPEAMETA I KJIACCOB XUMHUKO-(PU3NIECKOro mpoduiis 0ombInoe
3HaYeHHUE OYIyT MMETh SJEMEHTHl yueOHOro Marepuaia o obmied xumuu. Ilpu
W3YUEHUM TPEAMETa B JIAHHOM Cjydae akieHT OyAeT cJelaH Ha OOIIHOCTb
METO/IOB TO3HAHUS, OOMIHOCTh 3aKOHOB W TEOPHUHA B XUMHH U B (PU3UKE. aTOMHO-
MOJICKYJIApHAs Teopus (MOJIEKYJspHas Teopws B (DU3HMKE), 3aKOHBI COXPAHCHUS



MAacChl M DHEPruH, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIN3a, NPEACTABICHUA O
CTPOEHUH BEIIECTB U IPYTrOe.

B T0O e BpemMa B COACp)KAHWUM TIPEeaAMeETa IS KJIACCOB XHUMHKO-
ounonormdeckoro npoduis OonbIui yACHbHBIN Bec OyaeT MMETh OpraHHYecKas
xumus. B 3TOM  ciydae  mpeaocTaBiAeTCS  BO3MOXKHOCTh A Oojiee
O0CTOATENIbHOIO ~ PAaCCMOTPEHUA  XMMHUYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKONH CHCTEMbI, B COCTaB KOTOPOM BXONAT, K TMpPUMEPY, TaKue
CTPYKTYPHbIC KOMIIOHEHTBI, KaK JIMIUJAbI, OCJIKH, YIJIEBOJbl, HYKJICHHOBBIC
KUCIOTBI U Apyrue. [Ipu 3TOM 3HAHHUA O COCTABE€ M CBOWMCTBAX MPEACTABUTENCH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I WM3YYECHHUS
CYIITHOCTH MPOIECCOB (POTOCUHTE3A, ABIXAHUS, TUIICBAPEHNA.

B mnane QopmupoBaHus OCHOB HAYyYHOTO MHPOBO33PEHUSA, OCBOCHUA
OOIIEHAYYHbIX METOAOB MO3HAHUSA U OMbITA MPAKTUYECKOTO MPUMECHEHUS HAYUYHbIX
3HAHUW M3YyUYCHUE MpeaMeTa «XUMUA» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEKIPEAMETHBIX CBS3AX C YYEOHBIMM MPEAMETAMU, BXOJAIIMMH B COCTaB
npeaMeTHbiX obnacteil «EcTecTBeHHO-HAyuUHbIE NpPEAMETHIY, «Maremaruka Hu
uHpopmaTrka» 1 «Pycckuit 361k 1 mUTEpaTypay.

[Ipu w3ydyeHun ydyeOHOro mnpeaMera «XUMUsS» Ha YIIIYOJIEHHOM YPOBHE
TaKkKe, KaKk Ha YPOBHE OCHOBHOTO W cpeaHero odiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a/a4eil MEePBOCTENCHHOW 3HAYMMOCTH SABJISETCA (DOPMHUPOBAHUE OCHOB
HAyKM XUMHUH KakK O00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTHUUECKOMN
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJbTYphl. Pemenne
3TOM 3adauM HaA YIJyOJIEHHOM YPOBHE H3YUCHHMS TMpEIMETa MNPEeArnojaraet
peAU3AIUIO TAKKUX LETTCH, KAK:

o (opMupoBaHWE TIPEACTABIICHUN: O MaTEPUATHLHOM EIUHCTBE MHUpPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUIH MPHUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiu B 00eCneYeHUu
YCTOMUMBOrO  Pa3BUTUA  YEJIIOBEUECTBA. B  PEHICHUU  MpoOJieM
AKOJIOTHUYECKOM, SHEPreTUUECKOW U MUILEBON O€30MacHOCTH, B PAa3BUTUHU
MEJIALMHBI, CO3JJaHUN HOBBIX MAaTE€PHUAIOB, HOBBIX UCTOUHHKOB SHEPIHH, B
o0eCIeueHNH PaMOHAIBHOTO TMPUPOIONOIL30BaHMs, B (POPMHUPOBAHHH
MHUPOBO33PEHUSI U OOIIEH KyJIbTYypPhl UEIOBEKA, a TAKXKE SKOJOTMUECKH
00OCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U TPUPOIHON CpEaE;

e OCBOCHHE CHCTEMBl 3HAHUM, JIEKAIUX B OCHOBE XUMHYECKOU
COCTaBJIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: (PyHIaMEHTATbHBIX
MOHATHUM, 3aKOHOB W TEOPUHM XMMHUH, COBPEMEHHBIX NPEACTABICHUN O
CTPOCHUWH BEIIECTBA HA Pa3HBIX YPOBHAX — ATOMHOM, HOHHO-
MOJEKYJIAPHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJMHAMHUYECKHX W
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTECKAHHUS XUMWUYECKUX PEAKLUi, O



XMMHMYECKOM PAaBHOBECHH, PAcTBOPaX M JAUCIEPCHBIX CHCTEMax, 00 oOImMX
HayYHBIX TPHUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

o (opmupoBanme y 00yYaroIUXCs OCO3HAHHOTO MMOHUMaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHUX 3HAHUN 711 OOBSICHEHMS
KITIOUEBBIX MACH W MPoOIeM COBPEMEHHOW XWMHH, i1 OOBSICHEHHUS H
MPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPOAY;
rPaMOTHOI'O PEIIeHMs MPOoOJIeM, CBA3AaHHBIX C XUMHEN, MPOrHO3UPOBAHUA,
aHajIM3a U OLIEHKHU C TO3UIUN SKOJOTMUECKOM O€30MacHOCTH MOCIEACTBUI
OBITOBOW W MPOU3BOJICTBEHHON JEATEILHOCTA YEI0BEKA, CBA3AHHOW C
XHMHYECKHUM  TIPOM3BOACTBOM, HCIOJb30BAaHUEM U  MEpPepadOTKOM
BEIIIECTB;

e yrayOlicHWE TIPEACTABJCHMH O  HAy4dHbIX  METOJAaX  TO3HAHMA,
HEOOXOAUMBIX IS MPUOOPETEHUS YMEHUW OPHEHTHPOBATHCS B MHUPE
BEIIECTB U OOBACHEHUS XMMHWUYECKHUX SBJICHUM, HMMEIOIUX MECTO B
MPUPOE, B MPAKTUUECKON AEATEILHOCTH M TTOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuM MEPBOOUYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINAX
(byHKIUH IEIOCTHOM CHCTEMBI CpPeaHEro odmero oOpa3oBaHHSA IPH H3YUCHUU
npeaMera «XHWMHA» Ha  yIIyOn€éHHOM  ypoBHE 0COOYI0  aKTyallbHOCTb
MPUOOPETAIOT TAKKUE LIEJIN U 3a]1a4H, KaK:

e BOCINHTAaHHE YOCKAEHHOCTH B TO3HABAEMOCTH SBJICHWH MPHUPOJBI,
YBOKEHHA K TIPOIECCY TBOpPUECTBA B O0JAaCTH TEOPETUUECKUX H
MPUKIIAIHBIX HCCICAOBAHUNM B XUMHH, (DOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e Ppa3BUTHEC MOTHBALIMM K OOYYEHHMIO M TIO3HAHHWIO, CIIOCOOHOCTEM K
CaMOKOHTPOJIKD ¥ CaMOBOCIIMTAHMUKD  HA  OCHOBE  YCBOCHHS
00IIEUETOBEUECKHUX ICHHOCTEM;

e Pa3BUTHUE MO3HABATEJILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHX
crocoOHOCcTel oOydaromuxcs, (OPMHPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIIEHUS K €amMo00pa30oBaHUI0 W HEMPEPHIBHOMY OOpPa30BAHHUIO Kak
YCJIOBHIO YCHEITHOM MpodecCHOHATPHOM U 00IMECTBEHHOM EeATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
3710pOBOM 00pa3e KU3HHU,

e (OpMHpPOBAaHHE YMEHHH M HABHIKOB Pa3yMHOI'0 IPHPOAONOIL30BAHHUS,
Pa3BUTHE SKOJIOTUUECKON KYIbTYPhI, IPHOOPETEHHUE OIbITAa OOIIECTBEHHO-
MOJIE3HOW HKOJIOTUYECKOM JIEATEITbHOCTH.

OO011iee YHUCIIO YacoB, MPEAYCMOTPEHHBIX JJI1 M3YUEHUS XUMUW Ha yriyOJIE€HHOM
YPOBHE cpeaHero ooiero odpazoBanus, cocrasiser 204 gacos: B 10 kmacce —
102 yaca (3 gaca B Hememo), B 11 knmacce — 102 vaca (3 yaca B HeAenio).

YuebHbii npeaMeT «XUMUA» PEATU3YETCs C UCIOJIb30BAHUEM CPEACTB
oOpa3zoBarenbHOro neHTpa « Touka pocra»



COIEP KAHUE ObYUEHUSA
10 KUVIACC

OPI'’AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBBI OPraHUYeCKOil XUMHH.

[IpenmMer © 3HAUYEHWE OPraHUYECKOM XUMHUH, MPEACTABICHHE O
MHOT000pa3uK OPraHUYECKUX COCTUHECHUM.

DJIGKTPOHHOE CTPOCHUE aroMa YrjepoJa. OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaJleHTHbIE BO3MOXHOCTHM aToMa yriepoaa. XUMHUYECKas CBS3b B
OPraHWYECKUX COCAUHECHMSAX. Tumbl ruOpuaM3allid aTOMHBIX OpOUTalieH
yraepona. Mexanu3mbl 00pa3oBaHMs KOBAJICHTHOW CBsA3M (OOMEHHBINW U JTOHOPHO-
aKIEeNTOPHBIN). TUNbl TEPEKPHIBAHWS aTOMHBIX OpOWTajel, ©- W T-CBA3M.
OnunHapHas, nBOMHasA W TpoiHas CBs3b. CrmocoObl pa3phiBa CBA3CH B MOJIEKyJIax
opranudeckux BemecTB. [loHarne o cBOOOAHOM paauKkane, Hykjaeopuie u
AneKTpoduIIe.

Teopust cTpoeHus opraHuueckux coeauHenudt A.M. bytnepoa wu
COBPEMEHHbIC MPEACTABIICHUS O CTPYKTYPE MOJEKYJ. 3HAUCHUE TECOPUU CTPOCHUS
OPraHUYECKUX COCOUHEHWH. MOoeKkyasapHble W CTPYKTYpHBIE  (HOPMYIIHI.
CrpykrypHbie  (GOPMYJBl  Pa3IUYHBIX BUAOB. Ppa3BEPHYTas, COKpaIEHHAS,
ckeneTHas. M3omepus. Buabl H30MepUU: CTPYKTYpPHAs, NPOCTPAHCTBEHHAA.
OnekTpoHHBIE Y(DGPEKTH B MOJIEKYJIaX OPraHMUECKUX COCAMHEHWN (MHIYKTUBHBIN
U Me30MEPHBIHA (D DEKTHI).

[IpencraBnenne o kimaccuuKaIiu OpraHWdeckux BemecTB. [loHsTHE O
dbynknronanpHOM rpynme. ['omomorus. ["'omonoruaeckue psaapl. CuctemMaTuueckas
HOMeHKIaTypa opranwdecknx coemuHennit (IUPAC) w TpuBManbHBIC Ha3BaHUSA
OTAENBHBIX MIPEICTABUTEIIEN.

OcoOeHHOCTH M KiIacCH(HUKAIUs OpPraHuYecKuX peakiuid. OKHACIUTEITbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUU.

OKCMEPUMEHTAIbHBIE METO/bl M3YyUE€HHUS BEIIECTB W MX MPEBPAILCHUI:
O3HAKOMJIEHHE ¢ OOpa3l[aMHd OPraHMYECKUX BEIIECTB W MaTepuajlaMyd Ha HX
OCHOBE, OMbITH MO TMPEBPAIICHUID OPTAaHUYECKUX BEIIECTB NPU HArpeBaHUU
(aByieHre, OOYTJWBAaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOMEICH MOJICKYJ
OpPraHWYECKUX BEIIECTB.

Yruesoaopoasbl.

Ankanbl. "'omonorudeckuit psa ankaHos, o0mas (opMysia, HOMEHKJIATypa H
M30MepHsL. DINEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAHOB, Sp -
rudpuan3alns aTOMHBIX oOpOuTaned yriepoaa, o-cBs3b. duznyeckue CBOWCTBA
AJIKAHOB.



XUMHUUECKHE CBOWCTBA QJKAHOB. PEAKIMKU 3aMENICHUs, HU30MEpHU3allni,
JETUAPUPOBAHNS, IMKIIM3ALMK, TUPOJIN3a, KPEKUHTa, ropenus. lIpeacrasnenue o
MEXaHU3ME PEAKIUN PAANKATIBLHOTO 3aMEIIICHUS.

Haxoxnenue B mpupoae. CriocoObl NOJyUYEHUS U TPUMEHEHHE aJIKAHOB.

Hukmoankansl. O6mas ¢Gopmyira, HOMeHKIaTypa u u3oMepus. OcoOeHHOCTH
CTPOSHUA ¥ XUMHUYECKAX CBOWCTB MaJibiX (IMKJIOMPOTAH, IMKI00yTaH) W
OOBIYHBIX (IIMKJIONIEHTAH, IMKJIOT€KCaH) HUKIoaNKaHOB. CrocoObl MOMYYEHUS U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMonorudeckuii psia amkeHoB, o0mas ¢opMysa, HOMEHKIATypa.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYJ aIKCHOB, Sp-
ruOpuan3alns aTOMHbIX OpOuTaneil yriepona, 6- U m-cBA3u. CTPYKTypHas H
reoMmeTpuieckas (Iuc-Tpadc-) u3oMepusa. OU3NUECKWE CBOWCTBA AJIKEHOB.
XUMHUUECKHE CBOWCTBA. PEAKIIMM MPUCOCAUHCHHS, 3aMEIICHUA B O-MTOJIOKCHUE
pu JBOWHOW CBS3M, MoOjMMepu3alvu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiuu HA JBOHHYIO CBsA3b. CMOCOOBI MOMYUECHUS U TPUMEHCHUE
AJIKEHOB.

Ankamnensl. Knaccndukarus amkaaneHoB (COMPSHKEHHBIEC, H30JIUPOBAHHBIC,
Kymynuposartvie). OcCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS W XUMHUYECKAX CBOWCTB
COnMpsDKEHHBIX — aueHoB, 1,2- w1 4-npucoenunenue. Ilonumepuzanus
CONpsiKEHHBIX TMEHOB. CrOCOObI MOTYUCHUS U PUMEHEHHUE AJIKATUEHOB.

Ankunbl. ['oMmooruueckuii ps ankuHoB, o0mas (Gopmyia, HOMEHKIATypa 1
U30MeEpHs. DJIEKTPOHHOEC U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuaAN3alds aTOMHBIX opOuTasied yriepojna. Ou3nueckue CBONCTBA AJTKUHOB.
XWUMHUYECKHE  CBOWMCTBA:  PEAaKUUU  MPUCOCAWHEHHUS,  JUMEPHU3ALUH U
TpUMepHU3alnu, oKucaeHus. KuciaoTHeie CBOMCTBA aTKUHOB, UMEIOIIUX KOHIEBYIO
TPOHYIO CBsA3b. KaueCTBEHHBIE PEAKIIMU HA TPOHHYIO CBA3b. CrioCOObI MOTyUYeHUs
U IPUMEHEHUE AJTKUHOB,

ApomaTuueckue yrieBOoAOpoasl (apeHsl). ['omMoormdueckuii psia apeHoB,
oOmmast hopMyia, HOMEHKIIATypa U U30MEPHs. DNEKTPOHHOE W MMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJibl OeH30yia. DU3NUYEeCKHuEe CBONCTBA apEHOB. XHUMHUECKUE
CBOMCTBA O€H30/1a U €r0 TOMOJIOTOB: PEAKIINU 3aMEIIEHU B O€H30JIbHOM KOJIbIIE U
VIJICBOJAOPOJAHOM PaAUKaje, PeaKlUUd NPUCOSAUHEHUS, OKUCICHHE T'OMOJIOTOB
oenzona. IIpencraBinenre 00 OpPUEHTHUPYIOIMIEM JACHCTBHH 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE HA MPUMEPE aAJKWIbHBIX PAIUKAIOB, KapOOKCUJIbHOM,
TUAPOKCUIBHOM, aMWHO- W HUTPOTPYMIbI, aTOMOB TrajioreHoB. OCOOEHHOCTH
XUMHUUYECKUX CBOUCTB cTupofa. [lonumepusaius ctuposa. CnocoObl MOMyUeHUS U
MPUMEHEHUE aPOMATHUECKHUX YTJIEBOIOPOIOB.

[Tpuponnsrit ra3. [Tomyrasie HedTAHBIE Ta3bl. HedTh u €€ mpomncxoxaeHue.
Kamennsiit yrojs 1 mpoaykThl ero nepepadorku. CrnocoObl mepepaboTku HEDTH:



MEPETOHKA, KPEKWHT (TEPMHUUECCKUN, KaTATUTHUECKHH), PU(POPMUHT, THUPOJIHU3.
[TponykTsl nepepaboTku HE(DTH, UX MPUMEHEHHAE B POMBITIJICHHOCTH U B OBITY.

['eHeTHueckas CBA3b MEKTY PA3IUUHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIGKTPOHHOE CTPOEHUE TaJOTCHNPOU3BOIAHBIX YIJIEBOAOPOA0B. Peakiuu
3aMEIIEHUs TaJlor€Ha Ha THUAPOKCOTPYIIY, HUTPOrpynmy, IMAHOTPYIIMY,
amuHorpynmy. JleficTBU€ HA TrajJOreHNpPOU3BOJHBIE BOJHOTO W CHOUPTOBOTO
pacTBopa 1inoyu. BzaumopehcTBre NUrajJoOreHAIKAaHOB ¢ MAarHUEM W IIUHKOM.
[TousTue 0 METALJIOOPTraHWY €CKUX COEIMHEHUSIX. HUcnonws3oBanue
raJIOTEHITPON3BOHBIX  YIJIEBOJOPOJOB B ObITY, TEXHUKE W TMPHU CHHTE3E
OpPraHWYECKUX BEIIECTB.

OKCMEPUMEHTAIbHBIE METO/bl M3YUEHHUS BEUIECTB M WX MPEBPAILCHUI:
n3ydeHue (PU3MUECKUX CBOWCTB YTJIEBOAOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuii yriaeBoJopOAOB PA3IUUHBIX KiaccoB (oOeciBeunBaHWe OpPOMHON WM
MOJHOM BOJBI, pacTBOpa NEPMAHTraHaTa KaJius, B3aUMOJACHCTBUE alleTUIIEHA C
aMMUAYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApYKEHHE
yrjiepoga W BOJOPOAA B OPraHMYECKUX BEIECTBAX, MOJYUCHHE OTUJICHA U
W3YUCHHE €ro CBOWCTB, O3HaKoMJjieHWE ¢ Kojuiekmuamu «Hedts» u «Yromby, ¢
oOpa3laMM IUIACTMAcC, KaydyyKOB M PE3HWHBI, MOJACITHUPOBAHUE MOJIEKYJI
YIJIEBOAOPOIOB U TaJIOr€HNPOU3BOIHBIX YTIIEBOAOPOAOB.

Kucaopoacoaepaxaniue opraHuyecKue coeAnHeHusl.

[IpenenbHbie omHOATOMHBIE CMUAPTHI. CTPOCHHWE MOJIEKYJ (HA TpUMEpe
METaHojla W J3TaHona). ['oMmonorwmueckuit psia, obmas ¢dopMmyna, H3OMEpHs,
HOMEHKJaTypa u kjiaccudukanms. Ou3WUecKne CBOWCTBA  MPEICTHHBIX
OJIHOATOMHBIX CHUPTOB. BoAOpPOAHBIE CBSA3M MEXKAY MOJIEKYJIaMU CIHUPTOB.
XUMHUUECKHE CBOMCTBA: PpEAKLIMHU 3aMEIICHUsA, JACTUJpaTallih, OKHUCJICHUS,
B3aUMOJICHCTBUE C  OPraHUYECKUMHU W HECOPraHUYECKHUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusa HA OJTHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHOJIa U METAHOJIA
Ha opraHu3Mm uenoBeka. CrnocoObl MOAYyUYECHUS M NPUMEHEHHUE OJHOATOMHBIX
CITUPTOB.

[Ipocteie 3¢uper, HOMEHKIATYypa B n3oMepusi. OCoOOCHHOCTH (PU3NUECKUX U
XAMHUYECKUX CBOUCTB.

MHOroaToMHbl€ CHUPTHI — STWICHIJUKOAbL W TNHIEpUH. DU3NUYECKUE U
XUMHUUYECKUE CBOMCTBA: pPEaKLMU 3aMEIICHUA, B3aUMOJACHCTBUE C OPraHUUYECKUMHU
U HEOPraHWYECKUMHU KHUCJIOTAMHU, KAUEeCTBEHHAs PEaKIUs HAa MHOrOaTOMHbIE
cupthl. [Ipencrasnenne 0 MexaHW3Me PEaKmidi HYKICO(DUILHOTO 3aMEIICHUA.
JleiictBue Ha opranu3M uenoBeka. (CrnocoObl MOAYyUYCHUS W TMPUMEHEHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE THAPOKCOTPYIMMbl H
6enzonmpHOTO siapa. Om3uueckue cpoiictBa ¢deHona. OCOOSHHOCTH XUMHUECKHIX



cBoiicTB ¢enoma. KauectBenusie peakmmm Ha ¢enon. ToxkcwmaHOCTh (heHONA.
Crioco0b1 moydenus u npuMenenne henona. GenonpopmaabaeruaHas cMoa.

KapGonunbpHble cCOeAMHEHUS — aJTbACTHAB U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON TPYMIBI. [ OMOIOTHYeCKHE PSAABl AIbICTHAOB M KETOHOB, OOIIas
dbopmyna, mzomMepus W HOMEHKIaTypa. Ou3WUeckue CBOWCTBA aNbACTHIAOB W
KETOHOB. XWMHYECKHE  CBOWCTBA  aNbJACTHAOB W  KETOHOB.  PEAKIWHA
npucoenuaenns. OKUCIICHAE abACTHIOB, KAUECTBCHHBIC PEAKIIMN HA ajTbJCTHIbI.
CriocoObl TOTydYeHHS ¥ IPUMEHEHUE ajTbJCTHIOB U KETOHOB.

OMHOOCHOBHBIE MIPEAEIbHbIE KapOOHOBBIE KMUCIOTHI. OCOOEHHOCTH CTPOCHMS
MOJIEKYJT KapOOHOBBIX KHCITOT. M3oMepust 1 HOMeHKnarypa. Ou3nyecKkne CBOWCTBA
OJTHOOCHOBHBIX TPEACITBHBIX KapOOHOBBIX KHCJIOT. BOAOPOMHBIE CBSI3M MEXKTY
MOJICKYJIaMHA KapOOHOBBIX KUCIIOT. XMUMHUYECKHE CBOWCTBA: KUCIOTHBIC CBOWMCTBA,
peaknus dTepupUKANMKA, PEAKIIUA C YydaCTHEM YIJICBOJOPOJHOTO paauKaa.
OcoOCHHOCTH CBOWCTB MYpPaBbHUHON KHCIOTHI. [loHSTHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIIOXHBIX 3(upax. MHuorooOpasne kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWMCTB HEMPEACIbHBIX U ApPOMATHUECKHUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpeacraBurenn BhICITHX
KapOOHOBBIX KHCJIOT. CTEApPWHOBAS, MAJIbBMHUTHHOBAS, OJICMHOBAS, JIUHOJIEBAS,
JIUHONIeH08as KUCIOTHI. CrocoObl MOJTyYeHHS U MIPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxubie »¢upsl. ['omonorudeckuii psa, obmas ¢opmynia, U30MEpUs H
HOMEHKJIaTypa. Du3ndeckne M XUMUYECKHE CBOMCTBA. THAPOIU3 B KHCIOW W
IIECJIOYHOU Cpeae.

Kupei. Crpoenue, puzuueckre u XUMHUUECKHAE CBOWCTBA JKAPOB: THAPOJIH3 B
KHUCJION U 11esiouHoM cpene. OCOOEHHOCTH CBOWMCTB JKMPOB, COAEPIKAILIUX OCTATKH
HEMPEACTBHBIX KUPHBIX KUCTOT. JKUPHI B IPHPOJIE.

Mpbuta® kKaK COJIM BBICIIAX KAapOOHOBBIX KHCIIOT, WX MOIOIICE JCHCTBHE.

OO6mas xapaktepucTuka yriiepoaos. Kimaccudukarus yriieBoaos (MOHO-, TH-
U mojucaxapuabl). MoHocaxapuasl: TIIOKO3a, (PpykTos3a, rajiakToza, pubo3a,
ne3okcupu6o3a. Omsuueckne CBONCTBA W HaXOXACHUE B mpupoae. MoTocuHTEs.
XAMHAYECKHUE CBOMCTBA TJIFOKO3BI: PEAKITHH C YHACTHEM CITUPTOBBIX U aJIbJACTHTHOM
IPYII, CHUPTOBOE M MOJOUHOKHUCIOE OpokeHue. [IpumeHeHue TIIHOKO3bI, €€
3HAUEHWE B KU3HENIEATEIILHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a 1
JakTo3a. BoccTanaBuBaromue U HEBOCCTAHABIUBAIOIINE aucaxapuasl. [ maponms
mucaxapuaoB. Haxoxknenne B mpuposae u npuMmeHenue. [lomucaxapuasr: kpaxma,
[JIAKOTEH W 1eiumojo3a. CTpoeHne MaKpOMOJIEKYJT Kpaxmaja, TJIMKOTE€HA W
ME/UTI0NI03b.  DU3WYECKWEe CBOWCTBA KpaxMajia W IEJUTIONIO3bl. XUMHYECKUE
CBOMCTBA Kpaxmajia: THAPOJIN3, KAUEeCTBCHHAs PEaKIUsA C HOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI. THAPOJIN3, TOMydeHue >(PUPOB MeIUTr0I036l. [loHaTHE 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIETK).



OKCMEPUMEHTAIbHBIE METO/bl M3YUEHHUS BEUIECTB M WX MPEBPAILCHUI:
PacTBOPUMOCTb PA3IMYHBIX CIUPTOB B BOJIC, B3AMMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHWE STUJIOBOTO CIHMPTA B aJIbJACTHJI HA PACKAIEHHOW MEAHOW MPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CHHUPTA AUXPOMATOM Kajus (BO3MOXKHO HCITOIb30BAHUE
BHICOMATEPHAJIOB), KAUCCTBCHHBIC PEAKIMH Ha albACTHUAB (C THAPOKCHAOM
muammuncepeopa(l) wm  rugpokcmmom  menu(ll)), peakius rawrnepuHa
ruapokcuaom Mmeau(ll), xumuueckre CBOWCTBA PacTBOpAa YKCYCHOH KHCIIOTHI,
B3aMMOJEHCTBHE pacTBOpa TIIOKO3bl ¢ ruapokcuaom menu(ll), BzammopericTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 337au Mo TeMaMm «CrhupThl #
(henonbry, «KapOoHOBBIE KHCTOTHI. CITOKHBIE A3DUPBI».

A30TCoaep:Kalye OpraHuyecKue coeaNHeHUsl.

AMWHBI — OpraHWYECKUe MPOM3BOAHBIC aMMuaka. Kiaccudukanmus aMuHOB:
amnaTUIeCKue ¥ apoOMaTHUECKUE, TICPBUYHBIC, BTOPUYHBIC W TPETUUHBIC.
Crpoenue Monekys1, obmas ¢hopMysa, H30MEPHA, HOMECHKIaTypa ¥ (pH3HUECKHE
CBOHMCTBA. XMMHUYECKOE CBOMCTBA alM(PaTHUESCKUX aMHWHOB. OCHOBHBIC CBOWCTBA,
AJKUIMPOBAHNUE, B3aUMOJCUCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Conu ankunaMMoHUS.

AHWINH — TMPEACTaBUTEIb AMHUHOB apomMaruueckoro psga. CrtpoeHue
aHuiuHA. B3auMHOe BIMSHKE TPyNnn aTOMOB B MOJIEKyJe aHWIrHA. OCOOCHHOCTH
XUMHUUYECKUX CBOWCTB aHwInHA. KauecTBeHHbiEe peakimu Ha aHWIH. CrocoObl
MOJTyYeHUST M TpUMEeHeHue anmudaTuueckux amuHoB. [logydeHwe aHWawHA U3
HUTPOOEH30/1a.

Amunokucnotel. HoMenknatypa u uzomepus. OTaenbHbIE TPEACTaBUTEIHN O
AMUHOKHUCJIOT:  [JIMIUH, ajaHuH. (DU3WYECKHEe CBOMCTBA  AMHHOKHUCIIOT.
XWAMHAYECKWE CBOMCTBA AMHHOKHCIOT Kak amM(OTEPHBIX OPraHWMYECKUX
COCIMHEHUM, peakuus TMOJMKOHJSHCAMY, O0O0Opa30BaHWE TMENTUAHOW CBS3H.
buosnorunueckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 M THAPOJIU3 MENTH/IOB.

benku kak npupoaHbie moauMmepbl. [lepBuuHas, BTOpUYHAsS U TPETUYHAsSA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OEIKOB: THUIPOJIN3, ACHATYpalus,
KQueCTBEHHbIC PEAKIIUU HA OCNKH.

OKCMEPUMEHTAIBHBIE METO/bl HM3YyUE€HUS BEUIECTB W WX MPEBPAILCHUIA:
pacTBopeHHe OEIKOB B BOJIE, JAcHATypaiusi OEIKOB MPU HArpeBaHUU, LIBETHBIC
peakimu Ha O€JKH, PpEIICHUE SKCHEPUMEHTAJIbHBIX 33/ad [0 TeMaM
«A30TcoaepIKallue OpPraHUYECKUE COETMHEHUS» u «Pacno3HaBanue
OPTaHWUYECKUX COCTUHCHUMNY.

BoicokoMoJleKy/ISIpHBbIE COeTMHEHUS.

OCHOBHbBIC MOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3AIMHI, CPEIAHIS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHN —
TTOJIMM EPHU3AITHS ¥ TTOJTMKOH/ICH CAITHS.

[Tonmmepnbie matepuanbl. [lmacTmacchl  (MOMWATHIICH, TOJHATPOTIHIICH,
MOJIMBUHKIITXJIOPH/T,  TOJMCTHUPOJI,  IMOJUMETHIMETAKPHIAT, IOJIHKApOOHATHI,
nonmaTHIIeHTEpedTamar). Y Tunmm3aius u nepepadoTka MmiIacTuKa.

DIIacTOMEpHI: HaTypaJIbHBIH KayuyK, CUHTCTHUYECKHUC KayqyKH
(OyTaareHOBBIN, XJIOPOMTPEHOBBIN, H30TPEHOBBIN ) M CHIITMKOHBI. Pe3nHa.

Bomnokna: HaTypajgsHbIE (XJIOMOK, IEPCTh, IMIENK), HCKYCCTBEHHBIE (BUCKO3a,
areTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH ¥ JIaBCaH).

[Tomumepst CIIEITUAITBHOTO Ha3HAYCHUS (teduion, KEBJIap,
AIEKTPOITPOBOIATIINE TIOTUMEPHI, OMOpAa3IaraeMbIe TIOJTUMEDHI).

OKCIIEpUMCHTANBHBIC METOJNBl HM3YyUCHHS BEIISCTB W HMX IPEBPAIICHHM:
03HAKOMJICHHE ¢ 00pa3IlaMH MPHPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILTACTMACC,
KaydyKOB, PCIICHHE ASKCIICPHUMEHTAIBHBIX 3a1ad 1o Teme «Pacmo3HaBaHme
IJIACTMACC M BOJIOKOHY.

Pacuérneie 3anaun.

Haxoxnenne MoNeKyasapHOW (GOPMYIbl OPTaHHYECKOr'O COSAUHCHHS IO
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €r0  COCTaB, HAXOXKJICHHE
MOJICKYJIAPHOW (POPMYJIBI  OpPraHWYECKOr0 COCMMHEHHA 10 Macce (00béMy)
MPOAYKTOB CrOpaHUsA, TO KOJWYECTBY BemiecTBa (Macce, 00BEMY) MPOAYKTOB
peaKIMy W/WIH HMCXOJHBIX BEIISCTB, YCTAaHOBJICHHE CTPYKTYPHOH (HOPMYJIBI
OpPraHWYECKOr0 BEIIMECTBA HA OCHOBE €TI0 XMMHUYECKHX CBOWCTB HJIM CIIOCOOOB
MOJIYUSHHSI, ONMPEACICHUE MO BBIXOJA MPOAYKTA PEAKIHMH OT TECOPETHUCCKH
BO3MOYKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanmzanmst MEeXIIPEIMETHBIX CBS3€H IIPH M3yU4CHHH OPTaHWUECKON XUMHH B
10 kmacce oOCyIIECTBIAECTCS 4YEpPe3 MCIOJb30BAaHUE KaK OOIMX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHATUM, NPHHATHIX B OTACIBHBIX IPEAMETAX
€CTECTBECHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBeHHO-HAYUHbIC TIOHATHUSA: SBJICHUE, HAyUHBIN (DaKT, THIOTE3a,
TEOPHs, 3aKOH, aHaJM3, CHHTE3, KiIaccupuKanusi, HaOII0JICHHE, H3MEPCHHE,
AKCIICPUMEHT, MOJENb, MOJICTTHPOBAHHKE.

duznka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, MOJEKYyJa,
SHEPIeTUYCCKHH YPOBEHB, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE
BEIeCTBA, (PM3MUCCKUE BCIIMYMHBI, CAWUHHUIIBI H3MEPEHHUS, CKOPOCTh, SHEPTHS,
Macca.

buonorus: kierka, opraHm3M, SKocHCTeMa, Ouocdepa, MeTaboau3M,
HACJICICTBEHHOCTh, aBTOTPOMHBIM M rerepoTpodHBIM THI HUTaHUA, OpPOKCHHE,






Knaccudukanus m HOMEHKIaTypa HEOPTAaHMUECKUX BEMIECTB. TpUBHANBHBIC
Ha3BaHUS OTACIbHBIX MPEACTABUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccndukanus XuMUIeCKUX pPeakimii B HEOPTaHUYECKOW W OPraHUUECKOM
XUMHH. 3aKOH COXPAHEHWs MAcCChl BEIECTB; 3aKOH COXPAHEHMS M MPEBPAILCHUS
SHEPTUW TIPU XUMHUECKUX peakmusaX. TermnoBbie dPPeKTh XUMAUESCKIX PEAKITHHA.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKOW PEAKINH, €€ 3aBUCUMOCTh OT Pa3IUYHbBIX (haKTOPOB.
['omorenHbIe u reTeporennbie peakunn. Karanus u karaausaropsl.

OOparumbie 1 HeoOpaTUMbIE peakiiuk. XUMHUYEeCKoe paBHOBecre. KoHcTaHTa
XUMHUUYECKOTO paBHOBecUA. DaKTOPbI, BJIMSAIOIIAEC HA TOJOXKEHUE XUMHUYECKOTO
PABHOBECHSA; TEMIMEPATYPA, JABJICHUE U KOHLICHTPALIMKU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpuanun Jle [HlaTenbe.

OnekTponutuueckas auccouuanusa. CHllbHbIE U CJIa0ble 3JIEKTPOJIUTHI.
Crenenb aucconmaimu. Cpena BOJHBIX PAcTBOPOB: KHUCIIOTHAs, HEHUTpabHAas,
menoudas. Bomopoansiii mokasarens (pH) pacrsopa. I'maponus coneit. Peaknum
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnutenb W BOCCTaHOBUTENb. [lpomecchl OKHUCICHHS W BOCCTAHOBJICHUA.
Baxuelmme OKUCIUTENNM W BOCCTAHOBUTENW. MeTOA 3IEKTPOHHOro OajiaHca.
DJIEKTPOJIU3 PAaCcTBOPOB U PACILJIABOB BEIIECTB.

OKCMEPUMEHTAIBHBIE METO/bl HM3YyUE€HUS BEUIECTB W WX MPEBPAILCHUI:
pa3oKEeHUE TMEPOKCHAA BOAOPOJA B TPUCYTCTBUM Karajiu3aTopa, MOJEIU
KPUCTATMYECKUX PEIIETOK, TPOBE/ICHUE PEAKIIMA HOHHOTO OOMEHA, ONPEICIICHUE
Cpelbl PacTBOPOB C TOMOIIBID WHAMKATOPOB, W3YUYEHUE BIIMSHUA PA3TUUHBIX
(bhakTOpOB HAa CKOPOCTh XWMHWYECKOW PEAKIMA € TOJ0KCHHE XUMHYECKOTO
PABHOBECHA.

Heopranuueckasi xummusi.

[Tonoxxenue HemerauioB B llepronnyeckoil  cUCTEME  XMMHUYECKUX
sanemenToB J[.M. MenpaeneeBa U 0COOEHHOCTH CTPOEHUA MX aTOMOB. DU3nuecKue
CBOMCTBA HEMETA/UIOB. AJJTOTPONHS HEMETA/UIOB (HA MPUMEPE KUCIIOPO/a, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomyuenme, du3mueckue W XUMHUUYECKHE CBOMCTBA: PEAKIMH C
METAJZIaMA W HEMETAJIJIaMH, BOCCTAHOBUTEIbHBIC CBOMCTBA.  ['mapuisl.
TonnuBHBIE JIEMEHTHI.

lamorensl. Haxoxxaenue B mpupoje, CrMOCOObl MONy4YeHUs, (PU3MUECKUE H
XUMHUUYECKHE CBOMCTBA. ['asioreHoBOaOpoabl. BakHeiine KUCIopoacoaepKalume
COEIMHEHUA TrajoreHoB. JlaboparopHbie U MNPOMBIIUICHHBIE CIOCOOBI MOJYUYEHUs
rajioreHoB. [[puMeHeHnE Tajlor€HOB U UX COSAMHEHUH.



Kucnopon, o3on. JlabopaTopHbie M HPOMBIIUICHHBIE CIOCOOBI MOJTYUYCHHS
kuciopona. Ousnyueckne U XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIIOPOJa W
030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. HaxoxaeHwe B mpuUpoAe, CHOCOOBI TONYYSHHs, (U3HUYCCKHE U
xumudeckne cpoiictBa. CepoBomopona, cyiabdumbl. Oxcua cepui(1V), oxcup
cepoi(VI). Cepuucras u cepHas KHUCIOTHI W uX comd. OCOOCHHOCTH CBOMCTB
CEpPHOM KUCTOTHI. [ [puMeHeHne ceprl U €€ COCTMHEHUH.

A3zor. Haxoxnmenune B mpupone, CHocoObl MONMydeHUs, (PU3UUECKHE U
XUMHUUYECKUE CBOMCTBA. AMMMAK, HUTPpUbl. OKCUAbl a30Ta. A30THUCTAas U a30THAA
KHCJIOTHI M UX cojini. OCOOEHHOCTH CBOMCTB a30THOM KMCIOTHI. IIpuMeHeHne azora
U €ro COCIMHEHUIN. A30THbBIE yIOOPEHUS.

®ocdop. Haxoxknenne B mpupoae, CrmocoObl TMONy4YeHHs, (PU3HUECCKHE H
xumudeckue cBoiictBa. Pochuaer u dochun. Oxcuabl docdopa, dochopHas
kuciora U ¢€ comu. Ilpumenenue docdopa u ero coemmHeHuii. dochopHbIC
ya00peHMUSI.

VYraepon, HaxoXJIeHHE B IpUpoae. AIUIOTPOmHBIE  MOAH(pHKAITHH.
Ousznyeckne W XHWMHUYECKHE CBOWCTBA TMPOCTHIX BEMIECTB, OOpPa30BAHHBIX
yraepomoMm. Oxcup yrnepoaa(ll), okcun yraepoma(IV), yrompHas kuciora u €€
coiu. AKTHBHUPOBAHHBIA yronb, aacopOmms. Dymiepensi, rpadeH, YriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIIEPOJIOM, W €T0
COEIMHEHUH.

Kpemawmii. Haxoxaenane B mpupojae, crnocoObl MOIydeHUs, (PU3UUECKAE H
xumudeckne cpoiictBa. Okxcma kpemausa(IV), kpemHHWEBas KHCIOTA, CHIMKATHI.
[Ipumenenre kpeMHus u ero coeauHeHuit. CTEKII0, €ro MOJIydeHUE, BUIBI CTEKIIA.

[Tonoxenne merauioB B [leproandeckoil cUCTEME XUMHUYECKUX AJIEMEHTOB.
OCOOCHHOCTH CTPOEHHA JJIEKTPOHHBIX 000JI0UueK aToMoB MeTaimioB. OOmue
¢m3udeckue cBolicTBa MeTauioB. [IpuMeHeHWe METa/uioB B OBITY M TEXHHKE.
CniaBel METAILIOB.

ONEKTPOXUMHYECKUN pAa  HanmpsbkeHuH wMeTtauioB.  OOmme  CrocoOsl
TOJTyYEHUS METAJIJIOB: TUIPOMETAJLTYPIHs, MTUPOMETAIITYPTHS,
anekTpoMmeTaiyprus. Ilonstue o koppo3un metamioB. CmocoObl 3aIluThl OT
KOPPO3HH.

O6mas xapakrepuctuka MerauioB [A-rpymmsr [lepuogndeckoit cucTeMbl
XUMUYECKAX JJIeMEeHTOB. Harpuwii w kammid: monyuenue, (QU3WUECKAE W
XUMUYECKHAE CBONCTBA, MPUMEHEHNE TIPOCTHIX BEIIECTB M UX COCTMHCHHM.

O6mas xapaktepuctuka MetaioB I[[A-rpynmsr [leproaudeckoi CHCTEMBI
XUMUYECKAX JJIEMEHTOB. Marauii W KanbIuii: ToNydeHue, (Qu3nueckne wu
XUMUYECKAC CBONCTBA, NPHUMEHECHHE TWPOCTHIX BEIIECTB W WX COCAWHCHHM.
XKé&ctkocTh BOJIBI M CIOCOOBI €€ YyCTPAHEHU .



AmMOMWHWI: TTONydYeHHE, (PU3NIECKAE U XUMUIECKAE CBOMCTBA, MPUMEHEHNE
MPOCTOTO BEIMIECTBA W €ro CoeauHeHuil. AM@oTepHBIE CBOWCTBA OKCHIA W
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI A TFOMUHUA.

OOmas xapakTepucTHKa MeETAUIoB MmoOouHbix moarpynm  (b-rpymm)
[Tepuoauyeckoit CUCTEMbI XUMUYECKUX SJIEMEHTOB.

Ou3nuecKue U XUMUUYECKHE CBONCTBA XpoOMa U €ro coenquHeHuid. OKCuanpl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl u AUXPOMATHI, MX
OKHUCJIUTEbHBIE CBOMCTBA. [loNyueHre U MpUMEHEHUE XPOMA.

Ou3nueckue W XHMHWYECKHME CBOMCTBA MapraHila W €ro COCOUHEHHWM.
Baxneimme coenunenuss wmapranma(ll), wapranma(IV), wmapranma(VI) wu
maprania( VII). [lepmanranaT kanus, ero OKMCIUTENbHbIE CBOWCTBA.

Ou3nuecKkre U XUMUYECKUE CBOMCTBA XKelie3a U ero coeauHeHuil. OKCUbI,
ruapokcusl U conu xene3a(ll) m sxenesa(lll). [Tomyuenne n npuMeHeHNE Keme3a
U €ro CIUIaBOB.

dOU3AUECKUEe U XUMUYECKUE CBOMCTBA MeIU U €€ coennHeHui. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COSTUHCHUM.

[wak: monmyueHue, (PU3NUECKHE W XUMHUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOWCTBA OKCHJIA ¥ TUAPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHue
IIUHKA U €r0 COCIUHCHUH.

OKCMEPUMEHTAIbHBIE METO/bl HM3YUYEHUA BEIIECTB W WX MPEBPAIICHUIA:
u3ydeHue oOpasloB HEMETAIIOB, TOpPEHHE cephl, docdopa, Kene3a, MarHus B
KUCJIOPOJE, M3Y4YeHUE KoJuleKuuu «MeTajijibl W CIUIaBbl», B3aMMOJICHCTBUE
METOYHBIX W MIEJIOUHO3EMENTbHBIX METAIIIOB C BOJOH (BO3MOXKHO HCIIOIb30BAHHE
BHICOMATEPHAJIOB), B3aWMOJICHCTBUE IMHKA W JKEJI€3a ¢ PAacTBOPAMH KHCIIOT W
HIEJIOUEH, KQUECTBEHHBIE PEAKIIMN HA HEOPraHMYECKUE aHUOHBI, KATHOH BOJIOPO/IA
W KaTHOHBl METAJ/UIOB, B3aUMOJICHCTBUE THUIAPOKCUIOB AJIOMUHHS W LMHKA C
pacTBOpPAMH KHUCJIOT W ILIEIOUEH, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33/1a4 M0 TEMaM
«amorens», «Cepa u €€ coemuHEeHUSY, «A30T B (Hochop M UX COCAUHEHU),
«MeTauibl rIaBHBIX MOATPYMIY, «MeTaibl HOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B 00€CrieUeHUH YCTOMUUBOTO Pa3BUTHS dyenoBeuecTBa. [loHsaTue
O Hay4HbIX METOAAX TO3HAHUSA W METOJOJIOTMM HAYYHOTO MCCIIEA0BAHUA.
HayuHble npUHIMIBI OpraHU3alii XUMUYECKOTO MPOU3BOACTBA. [[poMbIIICHHBIE
CIIOCOOBI TTONYUEHUST BAXKHEHIITUX BENMIECTB (HA MPUMEPE MPOU3BOJCTBA aMMHAKA,
CEpHOW KHUCJIOTHI, MeTaHoJIa). [[poMBITIUIeHHbIE CTTOCOOBI TONYUYSHUS META/UIOB U
CIUIaBOB. XMMHUUYECKOE 3arpA3HECHUE OKPYKAOIIEH Cpelbl M €ro MOCJIE/ICTBUS.
Ponp xumun B 00eCeUeHNN SHEPTETUUECKON OE30MaCHOCTH.

XuMHsL W 310poBbe uenoBeka. JlekapcTBeHHbie cpenctBa. [lpaBuna
WCIIOIb30BAHUA JIEKAPCTBEHHBIX NpenapaToB. Pojib XUMUKM B Pa3BUTUHA MEAUILIMHBI.



XUMHS TIUIIU. OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBkU. Pojab XumMuu B
o0ecrneueHnu MUIEBOH 0€30MacCHOCTH.

Kocmernueckne m mapdromeprnie cpenctBa. beitoBas xumus. [Ipasuna
0€30MacHOro MCIOJIb30BAHUSI MPENaparoB OBITOBOM XUMHUKM B TOBCEAHEBHOU
YKU3HH.

XWMHS B CTPOUTENHCTBE. BAXKHCUINIME CTPOWUTEIBHBIC MaTeprajbl (IEMEHT,
O€TOoH).

XuMHS B CEIbCKOM x034icTBe. OpraHnyeckue U MUHEPAJIbHbIC YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuansl A1 3JIeKTPOHUKU. HaHOTEXHOIOTHH.

PacuérHneie 3amaun.

Pacuérpl: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIM OTHO U3
BCIIIECTB HMMEET TMPUMECH, Macchl (00bEMA, KOJIWYECTBA BEIIECTBA) MPOMYKTA
peaKiMu, €CJIM OJHO W3 BEIIECTB JAHO B BHUJE pPAcTBOpa C OMNPEACIEHHON
MaCCOBOM JIONE€W PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIA W MOJIIPHOM
KOHIICHTPAIIMK BEILIECTBA B PACcTBOpPE, MOJHU BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUUYECKHU BO3MOMKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzaimss  MEXMNPEIMETHBIX  CBSA3¢M mOpu  HW3ydeHUHW oO0med wu
Heopranudeckod xumuu B 11 Kjacce ocylecTBISETCA Uepe3 UCIMONIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUHN, TaK U MOHATUH, TPUHATHIX B OTAECIbHBIX
MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYYHBIE TIOHATHS . SBJICHUE, HAyUHBIH (pakT, THIIOTE3A,
TEOpHs, 3aKOH, aHAJM3, CHHTE3, KIaccu(pUKanus, MePUOANIHOCT, HAOMIOACHHUE,
U3MEPEHUE, FKCTIEPUMEHT, MOJIEIIb, MOJICTUPOBAHKE.

®usnka: Marepus, MHUKPOMHDP, MAKPOMHp, aTOM, OJJIEKTPOH, TMPOTOH,
HEUTPOH, UOH, U30TOMbI, PAANOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE BEUIECTBA, WJCAIbHBIN ras,
(pm3rUecKue BETUUHUHBI, €IMHATIH U3MEPEHUS, CKOPOCTh, YJHEPT U, Macca.

buonorus: kiaerka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTadboIr3M, MaKpo-
U MUKPODJIEMEHTHI, OCITKH, KHUPHI, YTJICBObI, HYKJIECHHOBBIC KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTHUU B SIKOCUCTEMAX.

["eorpadmsi: MuHEpaIbl, TOPHBIC TTOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTIHABO,
PECYPCHL.

TexHomorus: XuMUUECKas MPOMBIILIEHHOCTb, METAJUTYPIus, CTPOUTEIbHbIC
MaTepuaibl, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, MUILEBASA MPOMBIILICHHOCTbD,
(dhapmarneBTHUECKa MPOMBIIILJICHHOCTb, MTPOU3BOJICTBO KOCMETHUYECKUX



MMperaparos, MMpOU3BOACTBO KOHCTPYKIIHOHHBIX Marcpuaaios, SJICKTPOHHAaA
MMPOMBINIJICHHOCTE, HAHOTCXHOJIOT'UH.



[VIAHUPYEMBIE PE3VYJIbTATEI OCBOEHUA [TPOT'PAMMABI 11O XUMWHA
HA YTJIYBJIIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHKA

JIMUHOCTHBIE PE3VJIbTATDBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MNPEAMETAa «XHUMHS» HA YPOBHE CPEIHETrO
o0iiero o0pa3oBaHUS  BBIACIICHBI  CIACAYIOIIUME COCTABJIAIOIIME. OCO3HAHUE
00YyYaloIUMHUCI POCCHMCKOM TpakJIaHCKOM MACHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTHA U CAaMOOTPE/ICTICHUIO; HAIMUME MOTHUBALIUHU K
O0OYYEHUIO; TOTOBHOCTH M CIOCOOHOCTh OOYYAKOIIUMXCSA PYKOBOJCTBOBAThHCA
NPUHATBIMA B OOIIECTBE TMpaBWJIaMKW W HOPMaMH TOBEACHUS, HAJIUUKE
MPABOCO3HAHUSA, SKOJIOTMUECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTh LICJIM U CTPOUTH
YKU3HEHHBIE TUTAHBHI.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHUA TNpeAMETa «XHUMHSA»  OTPAXKAOT
c(hOpMHPOBAHHOCTH OMbBITA TMO3HABATEIILHOH W TPAKTUUCCKON ACATEIIBHOCTH
00yyYaroIMXcs B MPOLIECCE peasiu3alvi 00pa30BaTEIbHON I€ATEIbHOCTH.

JIM4HOCTHBIE PE3YJbTAThl OCBOCHUS MpeAMEeTa «XHUMHUA»  OTPakKaroT
c(hOpMHPOBAHHOCTh OTIBITA TTO3HABATEIILHOW W TIPAKTHUECKON ACATEIIHBHOCTH
00yYaroIuXCcsl B MPOIECcCe peajr3alui 00pa3oBaTEIbHOU ASATEIBHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA

OCO3HAHHUA 00YUaAIOIIMMUCA CBOUX KOHCTUTYIIMOHHBIX NIPaB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY U MTPABOIMOPAIKY;

MPEJCTABJICHUS O COLUMAJbHBIX HOPMax M TMPaBWIAX MEXKIMUYHOCTHBIX
OTHOIIICHUHA B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TMPU CO3JIaHUH
y4eOHBIX MPOEKTOB, PEUICHUM Y4Y€OHBbIX M MO3HABATENbHBIX 33/1a4, BHIIOJIHEHUU
XUMHUUYECKUX HKCIICPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHWS, JIOTUKY H
ApPryMEHTbI IPYTUX MPHU aHAJIN3€ PA3JIMUHbIX BUJIOB YUYECOHOU ACATENBHOCTH,

2) NaTpHOTHYECKOr0 BOCIIUTAHUS:

IICHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUH,

YBOKCHHUS K MPOILIECCY TBOPYECTBA B OO0JIACTH TEOPUM M MPAKTUYECKOTO
MPWIOKECHUS XUMHM, OCO3HAHUS TOTO, UYTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  3KCIEPUMEHTAJIbHBIX  MOUCKOB,
MOCTOSTHHOTO TPYAa YYEHbBIX U MPAKTUKOB;



WHTEpECAa YW TO3HABATEJIbHBIX MOTHBOB B TIOJYYEHHUHM M TOCIEAYIOIIEM
aHanm3e WHQPOPMAIIAK O TEPEAOBBIX JTOCTHKCHHSIX COBPEMEHHOM OTECUECTBEHHOMN
XUMUH,

3) TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

HPABCTBEHHOI'0 CO3HAHU S, ITUUECKOTO MOBEJCHUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSI3aHHBIC ¢ XHMHUCCKUMHU SIBJICHUSAMH,
¥ TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBAPHUILIEH C
MO3UIIMH HPABCTBEHHBIX M TPABOBBIX HOPM M C YUYETOM OCO3HAHHSA TOCICICTBUN
MOCTYIIKOB;

4) (popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHUS [IEHHOCTEH 3J0pOBOro M 0Oe3omacHoro o0pas3a JKU3HW,
HEOOXOMUMOCTHA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pH3WUecKOMy W
MCUXUYECKOMY 3JI0POBBIO;

CcOONMOICHUsI MpaBul 0€30MacCHOrO OOpallleHuss ¢ BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJAOBOMU JEATEIIBHOCTH,

MOHWUMAHUSA [EHHOCTH TPABWI HWHAMBUAYAJIbHOTO MW  KOJJICKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYALMAX, YTPOKAKOIINX 3J0POBbIO U KU3HU JIFOJEH;

OCO3HAHMS TIOCTEACTBUN W HEMPHUATHS BPEAHBIX NPHUBBHIYEK (yHMOTPEOICHUS
QJTIKOTOJTsI, HAPKOTHUKOB, KypEHU);

S) TpyaoBoro BocnuTaHuUsI:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCJIEAOBATEIbCKOM
NEATECAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW M JPYrux BHUAAX
NEATENIbHOCTH,

YCTQaHOBKM Ha aKTHUBHOE YydYaCcTHEC B PEHICHUM MPAKTHYECKAX 3ajad
COIMAJTFHON HANIPABJIICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIb),

WHTEpECA K TMPAKTHIECKOMY M3YyUCHHIO MPODECCH Pa3TuIHOr0 Pojaa, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH TI0 XUMUH,

YBOKCHHUS K TPYAY, JIOJAM TPyJAa U pe3yJibTaTaM TPYAOBOH NEATENIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHIWBHUIYAJIBHOW TPACKTOPHH
obOpaszoBanus, Oyaymed mpodeccHH W peaau3anvi COOCTBEHHBIX JKH3HEHHBIX
MJIAHOB ¢ YUYETOM JIMUHOCTHBIX MHTEPECOB, CMOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0J10TrHYECKOr0 BOCIUTAHUS:

AKOJIOTMUECKHU 11€JIECOO0PA3HOr0 OTHOIICHHUS K TPUPOJE KAaK HCTOUHUKY
CYILIECTBOBAHMUS KU3HU HA 3eMJIE;

MOHUMAHUS TJ100AJLHOIO XapakKTepa SKOJOTMUECKUX MpOoOJieM, BIUSHHS
SKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEIbI;



OCO3HAHUS HEOOXOAMUMOCTH WCHOJb30BAHUS JOCTHXKCHUN XUMHUHU IS
peLIEHNs BONPOCOB PALMOHAIBHOIO MPUPOAONOJIb30BAHUA,

AKTUBHOTO HENPUATUS JICUCTBUH, NPUHOCAINUX BPEN  OKPYKAKOIECH
MPUPOJHON Cpelle, YMEHHS MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUECKHE
MOCTEICTBUSA NPEANPUHAMAECMBIX ICUCTBUI U TPEA0TBpaIlaTh HX,

HAJIMYHS PA3BUTOrO 3KOJIOTHUECKOrO MBILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OrbITa JNEATENBbHOCTH JKOJIOTUUECKOM HAMPABJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCS WMH B IMO3HABATEIIbHOW, KOMMYHUKATUBHOU W COLMAJIBHOU
MPAKTUKE, CIMOCOOHOCTM M YMEHHA AaKTUBHO TMPOTUBOCTOATH HACOJIOTHH
xemohooun;

7) LEeHHOCTU HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAayKH 1 OOIIECTBEHHON MPAKTUKHU;

MOHWUMaHUsA Chenu(UKA XAMHM KaK HaAyKW, OCO3HAaHWSA €€ pond B
(hopMHUpOBAHUM PANMOHAIBHOTO HAYYHOTO MBINUICHUAA, CO3JAaHUM I[EJIOCTHOTO
MPEACTABIICHHUS 00 OKPYXKAlollleM MHUPE KaK O €IMHCTBE MPUPOAbl U UYEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpPOOJIeM COXpaHEHUA
MPUPOTHOTO PABHOBECHUS,

yOeXKAEHHOCTH B 0OCOOOM 3HAUMMOCTM XHUMHUM JJi1  COBPEMEHHOM
UMBUAJIM3ALMN. B €€ TyMAHUCTUYECKOW HAIPaBJIECHHOCTA W BAXXHOU pOIU B
CO3/JaHMM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYPbl, B PEIICHUU TJIOO0ATbHBIX
MpoOJIeM yCTOWYHMBOTO PA3BUTHUS UEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIECBONA M 3KOJIOTUUECKOH 0€30MaCHOCTH, B PA3BUTHH MEIULIMHBI, 00ECIICUCHUN
YCIIOBHI YCIENTHOTO TPYAA U HKOJIOTHUCCKA KOM(POPTHOM KHU3HU KAXKAOTO WICHA
o0111eCcTBA;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTU: TOHUMAHUA CYIIHOCTH METOJOB
MO3HAHUSA, WCMOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH MCMOJb30BaTh
MOJIy4yaeMbl€ 3HAHUA I aHAJu3a U OOBACHEHUSA ABJICHUH OKPYKAIOIIEro MUpA U
MPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHHUS AeIaTh 000CHOBAHHBIE 3aKTIOUCHHS HA
OCHOBE HAy4YHBIX (DAaKTOB W MMEIOMUXCSA JAHHBIX C TEIbI0 TONYYCHUS
JIOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMHOb30BaTh XMMHWYECKUE 3HAHUA i
penieHrs npoodJieM B PeaibHbIX )KM3HCHHBIX CUTYAIUAX

MHTEPECA K IMTO3HAHUIO, UCCIIEN0BATEINBCKON IEATEIBHOCTH,

FOTOBHOCTM M  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caMOO0Opa30BAHUIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWA MO XUMHH B
COOTBETCTBUHU C )KM3HCHHBIMU NOTPEOHOCTAMM;

WHTEpECa K OCOOCHHOCTAM TPyJa B pa3iuuHbIX cdhepax mpodecCHOHATbHON
JEATENIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yIbTaThl OCBOSHHS MPOTPAMMBI TT0 XMMHUH HA YPOBHE
cpeaHero ooIero 00pa3oBaHMs BKIIOYAIOT

3HaUMMbIE A (OpMHUPOBAHUS  MHUPOBO33PEHUSA oOyyJaromumxcs
MEXKIUCITUTUTMHAPHBIE (MEKIPEIMETHBIE) OOIICHAYYHBIEC TMOHATHSA, OTPAKAIOIIHAE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa © CHCNA(PUKY METOMO0B TO3HAHUA,
HCIOJIE3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIICCTBO, YHEPTHS, SBIICHHUE,
MPOIIECC, CHUCTEMa, HAYYHBIH (haKT, MPUHITAT, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHs, UCCEA0BaHNE, HAOIIOICHUE, N3MEPEHNE, YKCIIEPUMEHT U IPYTHEL);

yHUBEPCAIbHBIC yUeOHBIC NCUCTBUSA (IMO3HABATEIbHBIE, KOMMYHHUKATHUBHBIE,

PETYISATUBHBIE), o0ecrneunBaroIIne dhopMupoBanue (hyHKIIMOHATBHOM
TPaMOTHOCTH U COITUAITBHOW KOMTIETSHITUH O00YyYatOIIHXCS,
CIOCOOHOCTh 00y4JaroImXcs UCIOJIb30BATh OCBOCHHBIC

MEKIUCUUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA W YHUBEPCAIbHBIC yUECOHbIC
JEUCTBUA B MMO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAACHUE YHHUBEPCATbHBIMHA
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMH
JEUCTBUAMM.

Ilo3HaBaTeIbHBbIE YHUBEPCAJIbHbIE YYeOHBIE AeiiCTBHS

1) 6a3oBbIe JIOTHUYeCKHUE AeliCTBUSA:

CaMOCTOATELHO  (OPMYNMPOBATH W aKTyaIM3UpoOBaTh  MPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTIPENENATh TEIU JEATCILHOCTH, 3a/aBas TapaMeTphl W KPUTEPUH WX
JOCTHKEHUSA, COOTHOCUTH PE3YJIbTATHI ACATEIILHOCTH C TIOCTABJICHHBIMU TIEISIMU,

WCITOJIb30BATh TMPH OCBOCHHWHM 3HAHWWA TMPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICNIATh XaPaKTEPHbIE MPU3HAKKA TOHATHH W yCTAHABJIHMBATH WX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIONINE TOHATHS JIUIsl OOBACHEHUS OTACIBHBIX (DAaKTOB M
SIBJICHUH,

BHIOMPATh OCHOBAHWUA W KPUTEPHH Ui KIACCH(PUKAIMKA BEMICCTB U
XUMHAYECKUX PEAKIUMN,

yCTaHABIWBATh TPHUWHHO-CIICICTBECHHBIC CBS3M MEXKIY HW3YYaeMBIMH
SABJICHUSIMU,

CTPOWUTH JIOTHUECKHWE PACCYKAEHUS (MHIYKTUBHBIC, JCAyKTUBHBIC, TIO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPHUBACMBIX
ABJICHUAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHATH B MPOIECCE TMO3HAHMS HCIIONB3YEMbIE B XHMHUH CHMBOJMIECKHAC
(3HAKOBBIC) MOJIEITH, TIPEOOPA30OBHIBATH MOJICITHHBIC MTPEACTABICHAS — XUMAYECKHM
3HaK (CHMBOJI) OJJI€MEHTa, XWMWYecKas (opmysna, YpaBHEHHE XHMHUYECKOH



peaknuM — TPH PEIICHWH YUYEOHBIX TIO3HABATENBHBIX M TMPAKTHYECKHWX 3aj1ad,
MPUMEHATh Ha3BaHHBIC MOJICITBHBIC TTPEACTABIICHAS U1 BBISBJICHUS XapaKTEPHBIX
MPU3HAKOB M3yUaeMbIX BEIIECTB M XUMUUYECKHUX PEAKITHH.

2) 0a3oBbIe HCCJIeI0BaTE IbCKUE AeliCTBUS:

BJIAJIETh OCHOBAMW METOJOB HAYYHOTO TO3HAHWSA BEMIECTB M XUMHUYECKHUX
peaKLmii;

(hopMyITMpPOBATH TENTN U 3a7a9X UCCIICOBAHUS, UCTIOIb30BATh MTOCTABJICHHBIC
U CaMOCTOSTEIBHO C(OpPMYyIHpOBAaHHBIE BOMPOCH B KAYeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI TSl (POPMUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3BIBAEMBIX CYKJICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSATCIBHOTO TIUIAHUPOBAHUSA W TMPOBEACHUS
YUCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIOMATh 332 XOJ0M
MpoIecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3ynbrar, (GopMyaupOBaTh
000O0IIIeHNS W BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJACIaHHOMN padoTe;

npuoOpeTarh OMBIT  YUYEHHWYECKOW HCCIEAOBATENIbCKOM W MPOEKTHOM
JEATEIIBHOCTH, TPOSIBJIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY
MOWCKY METOMOB PEIICHUS TMPaKTHYECKWX 3a]ad, TNPUMEHEHHIO Pa3JTUUHbBIX
METO/IOB TTO3HAHMS.

3) padora c undgopmanmeii:

OPHUCHTHUPOBAThCSA B PA3IUUYHBIX HMCTOYHWKAX WH(popManud (HAYIHO-
MOMYJISIpHAsT JIUTEpPATypa XUMHUYECKOTO COJCPIKaHWs, CIPaBOYHBIC TOCOOUS,
pecypcel MaTeprera), aHanusmpoBarth WHGOPMAIIAIO PA3JIMUHBIX BUAOB U (HOpM
MIPE/ICTABIICHHS, KPUTHUIECKA OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPECUNBOCTD,

(hopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3TUYHBIC METOJBI MPU TOWCKE U
orbope wHpoOpManwK, HEOOXOMUMOW MJis BBIMOJHEHUS Y4YeOHBIX 3aaad
ONpenea€HHOro TuNa;

mpuoOpeTaTh OMBIT HWCHOJB30BAaHUS WH(OOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3TUIHBIX TTOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BHIOWpPATh  ONTHUMaNbHYIO  (OpMy  TPEACTABICHUS
uHdopmarum (cxembl, rpadyku, TUarpaMmbl, TAOJHITB, PUCYHKH W JPYTHE),

WCIIOJIb30BAaTh HAYYHBIA SI3BIK B KAueCTBE CpeACTBA mpu padore ¢
XUMUYECKOH uWH(pOpMaImed: TPUMEHATh MEKNpeaMeTHoie (usudeckne u
MaTEeMaTHIECKHE) 3HAKK U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPHI, HOMEHKJIATYPY,

HCIIOJIB30BATh 3HAKOBO-CHUMBO/IMYCCKUC CPCACTBA HAITIIAHOCTH.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe AeiicTBUSI:



3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI B XOJI¢ JHAIO0ra U/ HTH
JTUCKYCCHH, BRICKA3bIBATh HJICH, (POPMYITHPOBATH CBOU MPET0KCHHUS
OTHOCHTEIIFHO BBITIOJTHCHHS MPEIIOKESHHON 3a0a4H,

BBICTYIIATh C TPE3CHTAIMEH PE3yNbTAaTOB IO3HABATCIBHON JCATCIHHOCTH,
MOJIYYEHHBIX CaMOCTOSATEILHO WM COBMECTHO CO CBEPCTHUKAMU MPH BBHINIOJTHECHHUH
XUMHYECKOTO IKCIICPHMEHTA, MPaKTHUCCKOH padoThl MO HCCICIOBAHHMIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3ali yueOHOro mpoekra, u (GopMyITHpOBaTh BBIBO/IBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIACAOBAHHUM IyTEM COTJIACOBAHMS TO3UIIUHA B
X07e 00CYXAeHHU 1 0OOMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YYeOHbI€ 1eiiCTBHSI:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBJIATH CBOK ITO3HABATEIBHYIO
NEATENBPHOCTD, Onpenensas €€ LHenu W 3aJadd, KOHTPOIMPOBaTh M IO Mepe
HEOOXOJUMOCTA KOPPEKTUPOBATh MpejiaraéMbiii  aJiIrOPpUTM JACUCTBHIA Mpu
BBITIOJTHEHUM YYEOHBIX W HCCJIEAOBATENIbCKUX 3aJlay, BbIOUpaTh HauOosiee
ahdexTuBHBI crmocod WX pemeHus ¢ Y4ETOM TOJyUCHHS HOBBIX 3HAHHWHA O
BEIIECTBAX U XUMHUUYECKUX PEAKLHUIX;

OCYIIECTBIIATE CAMOKOHTPOJIb JEATEIIBHOCTA HAa OCHOBE CaMOAHAIN3a H
CaMOOLICHKH.

INPE/IMETHBIE PE3YJIbTATHI

[TpenMeTHbIe Pe3yabTaThl OCBOCHUS MPOrPAMMBbI 1O XUMUHU HA YIIIyOJIEHHOM
YPOBHE HA YPOBHE cpemHero oOmiero oOpa3oBaHWA BKIIIOYAOT CHEU(BUICCKHAC
JU1sl yueOHOro npeaMera « XUMUs» HaydHbI€ 3HaHUS, YMEHUA U CIOCOObI ACUCTBUMA
M0 OCBOCHUWIO, MHTEPIPETALMA U MPEOOPA30BAHUIO 3HAHUM, BUABI JEATECILHOCTH
MO TMOJYYCHHIO HOBOTO 3HAHWSA M MPUMEHCHUIO 3HAHUU B PA3IMUHBIX YYEOHBIX
CUTYaLMAX, A TAKXKE B PEATBHBIX )KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX ¢ XUMUEH. B
MporpaMMe IO XHWMHUHA NPEAMETHBIE PpE3yJbTaThl MPEACTABICHb MO TOJaM
W3YUYCHHUS.

10 KJIACC

IIpeameTHbie pe3yabTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:

c(hopMHUPOBAHHOCTh TPEACTABICHHM: O MECTE M 3HAUYCHHH OPraHUYCCKOM
XHMHH B CHCTEME €CTECTBEHHBIX HAYK M €€ POJih B O0ECNEUEHHWH YCTONYHMBOTO
Pa3BUTHS YEIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPTreTUUECKON 1



MUIIEBONW O€30MaCHOCTH, B PA3BUTUU MEIHULIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTHH, B obecrnieueHumn PallMOHAJILHOTO
MPUPOAOTIONH30BAHNA, B (HDOPMHUPOBAHWHM MHUPOBO33PEHUA W OOIIEH KyJIbTYPHI
YEJIOBEKA, a TaKKe »OKOJOrMYeCKHW OOOCHOBAHHOTO OTHOIIEHHUA K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XUMHMUECKMX  3HAHUW, KOTOpasd  BKJIIOUAET:
OCHOBOMOJIATAOIIHNE MOHATHS — XUMUUYECKHUH AJIEMEHT, aTOM, SIAPO U 3IEKTPOHHAA
obonouka aroma, S-, p-, d-aToMHBIE OpOWTaM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMS aToMa, THOpUAM3alMs aTOMHBIX opOWTaied, HWOH, MOJEKYyJa,
BAJICHTHOCTb, AJICKTPOOTPULIATEIILHOCTD, CTENEHb OKUCICHUS, XUMUYECKAs CBSA3b,
MOJTb, MOJISIPHAST Macca, MOJIAPHBIA 00BEM, YTIIEPOIHBIN CKeleT, (PYHKITMOHAIbHAS
rpynmna, paavdkai, CTPYKTypHbie (opMysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIC), W30MEpPHUs CTPYKTYpHAs W TMPOCTPAHCTBEHHAs (Te€OMETpUYECKas,
ONITHYECKAs), W30MEPHl, TOMOJOTHUYECKUA PsII, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCJIOPOJ- W a30TCOJEPKAIlME OPraHUYECKUE COCTUHECHHS, MOHOMED, MOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUA, TEOPUM, 3aKOHBI
(mepuoamueckuit 3axkon J[. M. Menneneesa, Teopus CTPOSHUS OPTaHUYECKHUX
BeliecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHUA MAacChl BEUIECTB, 3aKOH COXPAHCHHUS
W TPEBPAICHUS HSHEPTUM TPH XAMHWYECKHX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, MUPOBO33PCHUECKUE 3HAHMS, JICXKAIIUE B OCHOBE
MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, TIPEACTABICHUA
O MEXaHM3Max XUMHUYECKUX PEaKIUH, TEPMOJAMHAMUYECKUX W KHHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AMMHOM BJIMSIHUMA aTOMOB W TPyMN aTOMOB
B MOJICKYyJIaXx (MHIYKTHBHBIH U Me30oMepHBIi 3¢pextsl, opueHntantsl | u Il pona);
(baKTOIOTHUECKHAE CBENCHHWS O CBOWCTBAX, COCTaBE, MONYUYECHWHW W OE30MAaCHOM
WCIOIb30BAHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHYECKOM
JNEATCIbHOCTA  UEIOBEKAa, OOIMMX  HAyYHbIX  MPUHIMNAX  XUMHUYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BO/ICTBA METAHOIIA, TIEPEPAOOTKH HEDTH),

c(hOpMHUPOBAHHOCTh YMEHHH: BBHISBIIATH XapaKTCPHBIC MPU3HAKU TOHSITHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, MCMOJb30BAaTh COOTBETCTBYIOIIME MOHATUS MPH
OINMCAHUU COCTABA, CTPOCHUA U CBOMCTB OPraHUYECKUX COCIUHEHUN,

c(hOpMHUPOBAHHOCTH YMEHUH:

UCIOIb30BaTh XUMHUUECKYIO CUMBOJIUKY JUISl COCTABJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OPraHUIECKIX
BEIIIECTB;

COCTaBJIATh YPABHCHUS XMMHUYECKUX PEAKIMN U PACKPBIBATh UX CYIIHOCTD:
OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  TMOCPEACTBOM  COCTaBJICHUA
AJIEKTPOHHOTO OajaHca »STUX pEaKiui, peakiuil HOHHOrO OOMEHa MyTéM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;



W3TOTaBJIMBATh MOJIETU MOJIEKYJ OPraHWYECKUX BEUIECTB IJIs WLIOCTPALIMU
WX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUA,

c(hOpMHUPOBAHHOCTh YMCHHI: YCTAaHABJIMBATh NPHHAICKHOCTh HU3YUSCHHBIX
OPraHWYECKUX BEIIECTB MO WX COCTAaBY U CTPOCHUIO K ONPEACTIEHHOMY
KJIacCy/Tpynne COCAWHEHWH, /aBaTb WM Ha3BaHWS 1O CHCTEMAaTHYECKOW
Homenkatype (IUPAC) m mpuBoauTh TpuUBHMAIbHBIE HAa3BAHUSA IS OTACIHHBIX
MIPEACTABUTENICH OPTaHUYECKUX BEMICCTB (ITWIICH, AllETHIICH, TOYOJI, TJIUICPHH,
ATUJICHTJIUKOND, (eHos, ¢GopMaabIerua, aneTajbIeTuI, areToH, MypaBbHUHAsA
KHUCJIOTA, YKCYCHAsl KHUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, NAJIbMUTUHOBAS KHUCJIOTHI,
TJIANAH, ajlaHuH, MabTo3a, (PPYKTO3a, aHWINH, NWUBUHWII, W3OTMPEH, XJIOPOIPEH,
CTHUPOJ U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUSA OMNPEACHATh BHUJ XWUMHYECKOW CBI3U B
OPraHUYECKUX COCIMHCHUAX (KOBAJICHTHAs W WOHHAs CBSI3b, G- W T-CBS3b,
BOJIOPOJTHASA CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUSA TPHUMCHATHh TIOJIOKCHHUS TEOPHUH CTPOCHUS
oprannueckux pemiectTs A. M. bytneposa s 00bSICHEHUA 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHHUS,

c(hOpMHUPOBAHHOCTh ~ YMEHHWH  XapaKTepU30BaTh  COCTaB,  CTPOCHHUE,
(m3uueckue M XUMHYECKHE CBOWCTBA TUIUYHBIX TPEICTABUTEICH pPa3IUUHbBIX
KJIACCOB OPTaHMYECKUX BEIECTB. aJKAHOB, IIUKIIOATIKAHOB, AJIKEHOB, AJIKAJIUCHOB,
AJKAHOB, apPOMATUYECKHUX YTJICBOAOPOAOB, CIUPTOB, ajbJErUJ0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX W CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHWHOKHCJIOT, OCJIKOB, YTJEBOJAOB (MOHO-, NW- W TIOJMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXKAYy  HUMH  YPaBHCHUAMH
COOTBETCTBYIOIINX XHMHWUYECKUX PEAKIHUA ¢ HWCIOIb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(hOpMHUPOBAHHOCTh YMEHHUSA TOATBEPKIATh HA KOHKPETHBIX MPUMEpPax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT
KPaTHOCTH M THITA KOBAJICHTHON CBSI3U (G- M M-CBSI31), B3AMMHOT'O BJIMSTHUSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOTHOTO
coipbsa  (HeTh, TPUPOAHBIM Ta3, Yrolb), CIOCOOBI €ro TepepadoTKu |
MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB MepepadOTKH,

c(hopMHUPOBAHHOCTh BJIAJACHUS CHCTEMOM 3HAHHM O €CTECTBECHHO-HAYUHBIX
METOJaX MO3HAHWUA — HAONIOJICHUM, U3MEPEHUU, MOJCIUPOBAHUM, SKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHHUS TPUMEHATH 3TH 3HAHMUSI,

c(hOpMHUPOBAHHOCTH YMEHUA MIPUMEHSTh OCHOBHBIE oTieparuu
MBICIIUTEIbHON JEATENBHOCTH — aHaIM3 W CHHTE3, CPaBHEHHE, 0000IIeHHE,



CACTEMATHU3ALMIO, BBISBJICHUEC NMPUUYMHHO-CIICACTBCHHBIX CBSA3CH — I MU3YUYCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIAM,

c(hOpMHUPOBAHHOCTh YMEHHMI: BBISAB/IATH B3aMMOCBSI3h XUMHUUYCCKUX 3HAHHUM C
MOHATHSAMHM M TIPEJCTABJICHUAMM JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o1ee OCO3HAHHOTO MOHMMAHUSA CYIIHOCTH MAaTE€PUAJIbHOTO €IWHCTBA MHUpA,
HCTOJIb30BaTh CHUCTEMHBIE 3HAHUA IO OPraHUYECKOH XMMHUH Uil OOBSICHEHHUS U
MPOTrHO3UPOBAHUS ABJICHUNA, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOAY;

c(hOpMHUPOBAHHOCTh YMCHHMI: TIPOBOJMTH PACUETHl 10 XHUMHYCCKHM
(dbopMyllaM ¥ ypaBHCHHSAM XHMHUCCKHUX PEaKIMil ¢ MCIOIb30BaHUEM (DH3HUCCKHX
BeTUUMH (Macca, OOBEM Ta30B, KOJHMUECTBO BEIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJIMUECTBECHHOM CTOPOHBI. PACUETHI MO HAXOXKIECHUIO XHUMUYECKOU
(hopMyIIBI BEIEeCTBA MO M3BECTHBIM MAaCCOBBIM JOISIM XHMHYECKHX 3JIEMCHTOB,
MPOJIYKTaM CrOpPaHHus, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, aHAJTU3UPOBATh U OIICHUBATh
C TO3UIMH  JKOJOTMYECKOM  O€30MaCHOCTH  TOCJIEACTBHS  OBITOBOM W
MPOU3BOJACTBEHHOM JACATENIbHOCTH YEJIOBEKAa, CBA3aHHOHW ¢ TmepepadoTKoi
BEIIECTB, UCMOJIb30BATh MOJYUYEHHBIC 3HAHUS IJISI NPUHATHS TPAMOTHBIX PEIICHUN
MpoOJIEM B CUTYalIUIX, CBI3aHHBIX C XMMHUCH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAaMOCTOSTENBHO IUIAHUPOBATh M TPOBOJUTH
XUMUYECKANR DJKCIIEPUMEHT (TIOIyUeHHE W M3YUCHHE CBOWCTB OPTaHMYECKHUX
BEIIECTB, KAYECTBCHHBIC PEAKIMHA YIVIEBOJOPOAOB PA3IMUHBIX KJIACCOB H
KUCJIOPOJICOICPIKAIINX OPraHWYECKUX BELIECTB, PEIIEHUE SKCIEPUMEHTATbHBIX
33/1a4 1O PACMO3HABAHUIO OPTAaHWYECKUX BEIIECTB) C COONIOACHUEM TIPABWII
0e30macHOro OOpallleHusl ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPY/IOBAHUEM,
dbopMyMpoBaTh TIEMh HWCCIACAOBAHUS, TPEACTABISITH B pPa3nuuHON  (popme
PEe3yabTaThl SKCIIEPUMEHTA, AaHAJU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD,

c(hOpMHUPOBAHHOCTH YMEHUH:

coOMoIaTh MpaBHiia SKOJIOTHYECKH IIeIECO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTA B LEIAX COXPAHECHUS CBOETrO 3J0POBBS, OKPYXKAKOIIEH
MPUPOIHOMN Cpeabl U JOCTHKEHHS €€ YCTOWUUBOIO PA3BUTHA,

OCO3HABaTh OMACHOCTb TOKCHYECKOTO JCHCTBUS HA KWUBBIE OPraHU3MBbI
ONPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHUMas cMbIc nokaszarend [1JIK;

AHAJIM3UPOBATH 11€71€CO00PA3ZHOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHS COOTHOIIICHUS PHUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTh YMEHHM. OCYIICCTBIIATH IICJICHAMPABIICHHBIN TTOMCK
XUMUYECKOH WH(pOPMAITUN B pa3IMUHBIX HCTOUHUKAX (HaydHas ¥ yudeOHO-HAydHAs
JUTEpPATypa, CPeICcTBA MacCcoBOi nHpopManuu, MaTEpHET U 1pyrue), KpUTHIECKH
aHATM3UPOBATh XMUMHUUYECKYIO MH(pOpMaIiio, mepepadarsiBaTh €€ W UCIIOIb30BATh
B COOTBETCTBHHU C MOCTABJICHHON yueOHOM 3a1aueH.



11 KJIACC

IIpeameTHbie pe3ynabTaThl OCBOCHHMSA Kypca «OOImias M HeopraHuueckas
XAMUS» OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEACTABIICHUI: O MaTepPHAIBHOM EIUHCTBE MHUPa,
3aKOHOMEPHOCTSIX W ITO3HABAEMOCTH SIBJICHUM MOPUPOABI, O MECTEC W 3HAYCHUH
XHMHH B CHCTEME E€CTECTBEHHBIX HAyK M €€ POl B O00ECIEUEHHH yCTOHYHMBOTO
Pa3BUTHSA, B PEIICHUH MPOOJIEM HKOJOTMUYECKOM, PHEPTeTHUESCKOW W THIIECBOH
0€301MacHOCTH, B Pa3BUTHHM MEAMWIMHBI, CO3JAHWHM HOBBIX MaTEpPHUAJIOB, HOBBIX
WCTOYHHMKOB SHEPTUM, B O0ECIICUECHHHM PAIlMOHAJIBLHOTO MPHPOAOMNOb30BAHUA, B
(bopMUPOBAaHUH MHPOBO33PCHUA M OOMICH KyJIBTYphl 4YENOBEKA, a TakKKe
3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHA K CBOEMY 3JI0POBBIO M IPHPOIHOM
cpene;

BJIAQJICHUE  CHCTEMOM  XUMHUYECKHMX  3HAHWW, KOTOpad  BKJIKOUAET:
OCHOBOIIOJIArarOIINE TOHATHS — XUMHWYECKHM OJJIEMEHT, aToM, AApO aroma,
W30TOTIBI, SJICKTPOHHAS 000JI0UKA aToMa, S-, p-, d-aToMHBIE OpOUTAT, OCHOBHOE H
BO30OYKJIEHHOE COCTOSIHUSI aToMa, THOpUIM3alus arOMHbIX OpOWTaJie, WOH,
MOJICKYJIa, BAJICHTHOCTh, AJICKTPOOTPULIATECIIBHOCTh, CTENEHb  OKHUCJICHUA,
XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAS, METAJUTMUECKass, BOJOPOIHASN),
KPUCTAJUITMYECKAs PEIIETKA, XUMHYECKAs PEaKIus, PacTBOP, DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJCKTPOJIMTHUECKAA JUCCONMAIMS, CTEINCHb AUCCOIHAIUH,
BOJOPOJHBIN ITOKa3aTeab, OKHCIIHTEb, BOCCTAHOBUTEIb, TEIIOBOH AddekT
XAMHYECKON PEAKIUM, CKOPOCTh XUMHUUYECKON PEAKIUM, XUMHUECKOE PABHOBECHE,
TCOPUHM W 3aKOHBI (TCOPHS AIICKTPOIUTHUCCKON AMCCONMAINH, TEPUOTHYCCKHM
3akoH /.M. MenaeneeBa, 3aKOH COXPAHEHUST MACChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHAS YHEPTAM MPH XUMHUUYECKHX PEAKIHUIX, 3aKOH MOCTOAHCTBA COCTaBa
BEIECTB, 3aKOH JACHCTBYIONIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK
XAMHH, MHPOBO33PCHUYECKAE 3HAHMSA, JIGKAIIUE B  OCHOBE IMOHWUMAaHHSA
NPUYUHHOCTA W CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHH,  COBPEMCHHBIC
MPEACTABJICHUS O CTPOCHHM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIPHOM H
HAAMOJICKYJIIPHOM  YPOBHSX, NPEACTABICHUS O MEXaHW3MaX XHUMHUYECKHUX
peaKIuid, TEPMOJMHAMHUYECCKMX W  KHHETUYECKMX  3aKOHOMEPHOCTSAX  HX
MPOTEKAHUS, O XUMHWYECKOM PABHOBECHM, PACTBOpPAX M JUCHEPCHBIX CUCTEMAX,
(baKTOIIOrMUYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYUYCHHUHW M OE30IaCHOM
HCTOJIb30BAHWH BAXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM
JNEATCIPHOCTH  4YENOBEKa, OOMMX  HAyYHBIX  MPUHIOUNAX  XUMHYECKOTO
MPOU3BO/JICTBA,

c(hopMHUPOBAHHOCTh YMCHHM: BBISBIIATh XapaKTEPHbIC NMPH3HAKW TOHITHH,
YCTQHABJIMBATh WX B3aUMOCBA3b, UCMOJIB30BATh COOTBETCTBYIOIIUAE MOHATHS IPH
OMWCAHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUH;



c(hOpMHUPOBAHHOCTh YMEHHS HCIOJB30BaTh XHUMHUECKYIO CHUMBOJIHKY IS
coctaBieHusd (GopMyn BelmecTB W YPaBHCHHMH XUMHUYECKHX  PEaKITUH,
cuctematnueckyro HoMmeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTACITBHBIX
BEILIECTB,

c(hOpMHUPOBAHHOCTh YMEHHS OTIPECIIATH BAJICHTHOCTh U CTETICHb OKUCICHUS
XUMUYECKHAX DJIEMECHTOB B COCAMHEHUSX, BHUJ XUMWUYECKOW CBA3W (KOBAJICHTHAS,
WOHHAS, METATNYECKAsA, BOJOPOAHAS), THI KPUCTALIHYCCKOW  PEIIETKH
KOHKPETHOTO BEILIECTBA,;

c(hOpMHUPOBAHHOCTh YMEHUSA OOBSCHATH 3aBHCHMOCTH CBOWMCTB BEIIECTB OT
BU/Ia XMMHWUYECKON CBSI3M W THUMA KPUCTAJUIMUECKON PEIIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHKs KOBAJICHTHOM CBS3H;

c(hOpMHUPOBAHHOCTh ~ YMEHHUH.  KJIACCHU(HUITMPOBATH.  HEOPTaHUUECCKHUE
BEIECTBA MO UX COCTaBY, XMMHUUECKUE PEAKITAH 110 PA3IMYHBIM TTPU3HAKAM (YHACTY
U COCTaBY PEarupyromuyx BeEIIeCTB, TEIUIOBOMY 3(P(dEKTy peakiyu, W3MEHEHHUIO
CTENECHEH OKHUCJIEHUS »HJIEMEHTOB, OOpAaTMMOCTH, YYacCTUIO Karajauzaropa u
JPYTHE);, CAMOCTOATENILHO BHIOWPATh OCHOBAHWA W KPUTEPUU JJIA Kilaccupukaum
W3y4aeMBbIX BEIIECTB U XUMUUYECKHUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CMBICI TIEPUOTAIECKOTO 3aKoHa /.
H. MenaeneeBa 1 A€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIILYIO, OObSICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHUH. XapaKTePU30BaTh »JIICKTPOHHOE CTPOCHHUE
aTOMOB W MOHOB XMUMHWYECKHX OJJIEMEHTOB MNEPBOrO—4ETBEPTOrO MEPUOAOB
[lepuonnueckort  cuctembl  J[.MM.  MenaeneeBa, UCHOAB3yd  TOHATHSA
«IHEPTETHUCCKUE YPOBHWY, «IHEPTETUUCCKHUE TOMYPOBHHY, «S-, p-, d-aTOMHBIE
opOuTaIn», «OCHOBHOE€ WU BO30YKJAEHHOE SHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XMMHUYECKHX 3JIEMEHTOB U MX
COeOQMHEHUNW no mnepuogaMm u rpynnam [lepuwomamueckoit cucremsr [ U
MenpaeneeBa, BaJICHTHBIE BO3MOXXHOCTA aTOMOB AJIEMEHTOB HAa OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMCHH. XapaKTEepW3oBaTh (OMHUCHIBATH) OOIIHE
XAMWYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKAAThH
CYIIECTBOBAHUE TE€HETHYECKOW CBA3M MEXKAY HEOPraHMYECKUMH BEILIECCTBAMHU C
MOMOILBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHWSA PACKPHIBATh CYIIHOCTHh. OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOrO OajaHca
ATUX PpeaKIUi;, peakiuii MOHHOrO OOMEHAa MyTEM COCTAaBJCHUS WX TOJHBIX H
COKpAIUEHHBIX  MOHHBIX  YPaBHEHMH,  pEaKkUMi  TUAPOJIM3a,  pEeaKUUil
KOMITJIEKC000pa3oBanms (Ha MPUMEPE THAPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUAA ),



c(hOpMHUPOBAHHOCTh YMEHHA OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHHS
XUMUYECKAX PEAKIMI ¢ ydéTOM WX SHEPTETUUYECKHX XapPaKTEPUCTHK, XapakKTep
U3MECHEHHUS CKOPOCTH XHWMHWUYECKOW PEAKIMd B 3aBHCUMOCTH OT Pa3IMYHBIX
(hakTOpOB, a TaKKE XapaKTep CMEMICHUS XUMUIECKOTO PABHOBECHS TIOJ BJIUSHUEM
BHEITHUX Bo3/ekcTBri (mpuanmn Jle [1larense);

c(hOpMHUPOBAHHOCTh YMEHHWSA XapaKTePHU30BaTh XWMHUYECKHE PEAKIIUH,
JISKAIAEe B OCHOBE TPOMBINIICHHOTO TIOMYYCHHS CEPHOW KHCIIOTHI, aMMHaKa,
o0Ire Hay4yHbIE TPUHIMAMBI XUMHYECKHUX TIPOW3BOJCTB, MEIECO00Pa3HOCTh
MPUMEHEHUST HEOPTaHWIECKUX BEIIECTB B TMPOMBINIJIEHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOITICHUS PUCK-TIONB3A,;

c(hOpMHUPOBAHHOCTh BJIAJICHAA CHUCTEMOW 3HAHWM O METOJAaX HAyYHOTO
MO3HAHUA SBJICHUN TIPUPOABI — HAOMIOJCHWE, W3MEPEHHUE, MOJCIUPOBAHME,
AKCTICPUMEHT (PEATbHBIN W MBICJICHHBIH ), UCTIOIb3YEMbIX B €CTECTBCHHBIX HAYKaX,
YMEHUS MPUMEHATH 3TH 3HAHUS MPH SKCTICPUMEHTAILHOM HUCCICIOBAHUH BEIIECTB
U ia OOBACHEHWA XUMHWUYECKUX SIBJICHWH, HWMEIOIUX MECTO B TIPHPOJE,
MPAKTUYECKON ASATEIFHOCTH YEJIOBEKA M B TIOBCETHEBHOM JKHU3HMU,

c(hOpMHUPOBAHHOCTh YMEHHSI BBIABIIATh B3aMMOCBSA3b XMUMHUYECKUX 3HAHHHA C
MOHATUAMU W TPEICTABJICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
6osee 0CO3HAHHOTO TOHUMAHHUS MaTEPUATBHOTO €TMHCTBA MUPA,

c(hOpMHUPOBAHHOCTh YMEHHSA TPOBOAUTH PACUYETHI. C MCHOJb30BAHUEM
MOHATHH «MaccoBas JOJSA BEIMIECTBA B PACTBOPE» M «MOJISIPHAS KOHIICHTPAIIHY,
MacChl BEIIECTBA WK 00bEMA raza Mo W3BECTHOMY KOJWYECTBY BEIISCTBA, MACCE
ui 00bEMY OJHOTO W3 yYaCTBYIONIMX B PEAKIMW BEMIECTB; TEIUIOBOTO 3(dhekra
peaKnuu;, 3HAYCHWS BOAOPOJHOTO TIOKA3aTeIs PACTBOPOB KHCIIOT W IMIEIOYEH ¢
WU3BECTHOM CTEMEHBIO JTUCCOMMAINKU, Macchl (00BEMa, KOIMYECTBA BEIIECCTBA)
MPOJYKTA PEAKIMN, €CJIM OJHO W3 HMCXOJIHBIX BEIIECTB JIAaHO B BUJIE PAacTBOpPA C
onpeAcnEéHHON MacCOBOM J0Jeld pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(MMeeT TPHWMECH), JOJTW BBIXOJA MPOAYKTAa PEaKIWH, OOBEMHBIX OTHOIICHWN
ra3oB;

c(hOpMHUPOBAHHOCTh YMEHHWH: CaMOCTOSTENBHO IJIAHUPOBATh W TIPOBOIUTH
XUMUYECKANR  SKCMIEPUMEHT  (MMPOBEACHUE  peakmuii  HWOHHOTO  OOMEHa,
MOTBEPIKACHUE KAUECTBEHHOTO COCTaBa HEOPTaHWMUYECKHUX BEITIECTB, OMPEIACIICHNAE
CpeIbl PacTBOPOB BEMICCTB C TIOMOIIBIO HWHAMKATOPOB, W3YyUCHHUE BIIUSHUAS
paznuuHBIX  (PAaKTOPOB HA  CKOPOCTh XHMHUYECKOW  PEAKIH, PEIICHUE
AKCIICPUMEHTAIBHBIX 3amau 1o Temam «Metammey u  «Hemerammeiy) ¢
COOJTIOICHMEM MPaBWJI OE30MACHOr0 OOpalEHUs C BEIECTBAMU U JIaDOPaTOPHBIM
obopynoBanueMm, (GopMyaupoBaTh IEIb  HCCIEAOBAHUS, TMPEACTABIATH B
paznuuHON (hopMe Pe3yabTaThl HKCIIEPUMEHTA, aHAJIM3UPOBATh W OIECHWBATH WX
JIOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHUM: COOIIONATH MIPAaBHJIIA MOJIb30BAHUS XUMHUUICCKOM
nmocyaoi u JjgadopaTOpHBIM OOOpyAdOBaHMEM, OOpallleHHs C BEIIeCTBAMH B
COOTBETCTBMM C HHCTPYKIMAMH IO BBIMOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHX
OMbITOB, 3KOJIOTUYECKH 11€7€CO00pa3HOT0 TMOBEACHUA B OBITY W TPYIOBOH
JEATEIBHOCTHA B LENAX COXPAHEHUS CBOEr0 3I0POBbS, OKPYKAOIIECH OPUPOIHOU
Cpeapl W JOCTHMIKEHUA €€ YCTOWYMBOTO PpA3BUTHA, OCO3HABATh OIMACHOCTH
TOKCHUYECKOTO JACHCTBHUS HA YKWBbIC OPraHU3Mbl OMPEACIEHHBIX HEOPTraHUYECCKHUX
BEIIECTB, MOHUMAadA cMbici noka3arend [1/[K;

c(hOpMHUPOBAHHOCTh YMEHHM. OCYIIECTBIIATh IICJICHANPABJICHHBIN TIOUCK
XUMUYECKOH WH(pOPMAITUN B pa3IMUHBIX HCTOUHUKAX (HaydHas ¥ yudeOHO-HAydHAs
JUTEpPATypa, CPencTBa MaccoBoi mHpopManuu, HTEpHET U Ipyrue), KpUTHYECKH
aHATM3UPOBATh XMMHUUYECKYIO MH(pOpMaIIio, mepepadarsiBaTh €€ U WCIIOIb30BATh
B COOTBETCTBHHU C MOCTABJICHHON yueOHOM 3a1aueH.
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Kontpoabubie | IIpakTHueckue
n/n NPOrpaMmbl Bcero o0Opa3oBareibHble | HHpoOpPMaLUs
padoTbl padoTbl
pecypchl

Paszpen 1. TeopeTnueckue 0CHOBbI OPraHH4Y€CKOH XMMH

IIpenmeT opraHMYeCKON XUMUU.

1.1 Teopust CTpOEHHsI OpraHUIECKUX 8
coenunenuii A. M. bytneposa
Hroro no pazneny 8
Paszpen 2. Yriesogopoabl
21 IIpeneneHble yraeBoaoOpOabl — 5
' aJIKaHbI, [IUKJIOATKAHBI
29 HenpenenpHele yrieBo1opoOAbL: 14 |
' aJIKEHBI, aJIKaJIUEHbI, aJIKUHBI
23 ApoMaTHdeCKue yTriIeBOAOPOABI 8
' (apenbr)
24 IIpuponHble HCTOUHUKHU 4
' yIIeBOAOPOIOB H HX NepepaboTka
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2.5 pOH3EOR 4 1
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Hroro no pazneny 35
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11
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3.2 anbaeruabl U ketonsl. KapOoHoBBIE 21
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33 VYrneBoasl 9

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kaiiue OpraHu4ecKne coeIHHEHUs!

4.1 AMuHBL. AMUHOKHUCIIOTEL. benku 12

Hroro no pazneny 12
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HaunmeHoBaHue pa3aesioB U TeM (uudposrie) JonoJIHUTeIbHAS
Ne n/m Kontpoabusie | IIpakTHueckue
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IHOYPOUYHOE IIVTAHUPOBAHUE
10 KUIIACC

Neo
n/n

Tema ypoxka

KosanuecTBo 4acos

KourpoanHubie
Bcero p
padoThbI

IIpakTHYyeckune
padoTbI

HMata
H3Y4YeHHS

DJIeKTPOHHBIE
uu(pposbIe
o0pa3oBaTe/ibHbIE

pecypchI

IIpenmer u 3HaUE€HHE OPraHUYECKON
XUMHH, IPEACTABICHUE O MHOTO00pa3HH
OpPraHU4YeCKHUX COCIUHEHUN

DJIEeKTPOHHOE CTPOCHHUE aToMa yriepoaa
(0CHOBHOE U BO3OYKIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOKHOCTH aTOMa yIiiepoaa

XuMU4ecKasi CBsI3b B OPraHMYeCKUX
coeMHeHUsIX. MexaHu3Mbl 00pa30BaHUsI
KOBAJIEHTHOH CBS3H, CIIOCOOBI pa3phiBa
CBsI3el

Teopusi CTpOeHUs! OPraHUIEeCKUX
coenuHenuit A. M. bytieposa

Buabl uzomepuu: CTpyKTypHasi,
MPOCTPAHCTBEHHASI. DJICKTPOHHBIE

3¢ (}eKThI B MOJIEKYJIaX OPraHUIECKHX
COEIMHEHUN

IIpencrasnenue o kaaccupukalui U
cucreMarnueckas HomeHkiarypa (IUPAC)
OPTaHUYECKUX BELIECTB

Knaccudukamust peakiuii B OpraHu4eCKOn
XUMHHU




Cucremaruzanus 1 0000eHe 3HaHUH 110
TeMe

AJIKaHBI: TOMOJIOTHUYECKHUH psif, 001nas
¢dopmya, HOMEHKIATypa U U30MEPHS,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYI

10

duznueckre U XUMHUYECKUE CBOUCTBA
AJIKAHOB

11

HaxoxaeHnue ankaHOB B IpUpPOJIE.
CriocoObl OTy4eHus U MPUMEHEHHE
AJIKaHOB

12

[uknoankansl: obmast popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMHYECKUX CBOMCTB, CIIOCOOBI
MOJYUYCHHUA U IIPUMECHEHUE

13

Pemenne pacu€THBIX 33124 Ha
onpeaeNieHue MOJICKYJISIPHON (hOPMY JIbI
OPraHUYECKOr0 BEIIECTBA [0 MACCOBBIM
JIOJISIM @TOMOB 3JIEMEHTOB, BXOISIIHX B €r0
coctaB. Cucrematuzaius U 0000IIeHNE
3HAHUI TI0 TEME

14

AJIKEHBI: TOMOJIOTHIECKUH psif, oOmast
¢dopmyIa, HOMEHKIIATYPa, SJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI.
CTpykTypHast 1 LUC-TPAHC-HU30MEPHsI
AITKEHOB

15

dusnyuecke U XUMHYECKHUE CBOHCTBA
ankeHoB. IIpasuno MapkoBHUKOBA




CriocoObl OTy4eHUs U MPUMEHEHHE

16
AJIKEHOB
ITpaktuueckas padora Ne 1 mo reme

17 "ITonyueHue 3TUIEHA U U3yUEHHUE €TI0
cBoicTB"*
Pemenne pacu€THBIX 33824 Ha

18 onpeaesieHue MOJIEKYJISIPHOU (POpPMy JTbI
OpPraHUYECKOro BELIeCTBa
AJKanueHbl: CONpPsKEHHBIE,

19 W30JIUPOBAHHBIE, KyMYJIUPOBAHHBLIE.
OcobOeHHOCTH 3JIEKTPOHHOTO CTPOCHUS

20 XUMHUUYECKHUE CBONCTBA CONPSKEHHBIX
TTMEHOB

21 CriocoObl OTy4eHus U MPUMEHEHHE
aJIKaAeHOB
AJIKUHBI; TOMOJIOTHIECKUH psif, oOmast

” ¢dopmyia, HOMEHKIIATYpa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
¢dusnueckue cBoicTBA

23 XHUMHUUYECKHE CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE peakluu Ha TPOUHYIO CBA3b

25 CriocoObl OTy4eHUs U MPUMEHEHHE
AJIKHOB

2% Pemenue 3anau: pacu€Tel O ypaBHEHUIO
XUMHUYECKOU peaKLuu

7 Cucremaruszanus u odoOuieHne 3HaHUH 1o
TEME

28 ApeHBI: TOMOJIOTHYECKUH psizt, oOmas




bopmyIia, HOMEHKIATYpa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH3oJa 1 TONyoa, uX pu3nuecKue
CBOMCTBa

XUMHUUYECKUE CBONCTBA APEHOB: PEaKLUU

29
3aMeLIeHMs
XUMHUYECKHE CBOWCTBA APEHOB: PEAKLIUN

30 MIPUCOENUHEHUS, OKUCIIEHUE TOMOJIOTOB
Oensona

31 OcobeHHOCTH XMIMUYECKHX CBOMCTB
CTHUpOJIa
Pemenne pacu€THBIX 33124 Ha

32 onpeaesieHue MOJIEKYJIIPHOU (POpPMY JTbI
OpPraHUYECKOro BELIEeCTBa

3 CriocoObl OTy4eHUs U MPUMEHEHHE
apeHoB

34 I'enernueckas cBsi3b MEXAY Pa3INUHBIMU
KJIacCaMH yTJIEBOIOPOAOB
PacuéTel o ypaBHEHUSAM XUMUUECKUX

35 peakuuii. CuctemaTusanus u 0do0ImeHue
3HAHUU IO TEME

36 [Tpuponnstii ras. [lonyTHeie HeTAHBIE
rasbl

37 KameHHBIH yrop U IpOAYKTHI €10
niepepaboTKU
HedTb 1 criocobsl €€ mepepaboTK.

38 [TpuMeHeHne MpOaAYKTOB NepepadoTKu

HeTH




39

I'enerudeckas cBsI3b MECXKAY pasjInIHbIMA
KJlaCcCaMHU YIJICBOOOPOAOB

40

I"anorenonponsBoaHbIE YIIEBOJOPOIOB:
3JIEKTPOHHOE CTPOEHUE, peaKLuu
3aMelleHUs TajloreHa

41

JleicTBue 1menovuent Ha
rajoreHnpou3BOAHbIE. B3anmoneicTeue
AUTAJIOICHAJIKAHOB C MATHUEM U ITUHKOM

42

Cucrematuzanus 1 00001eHne 3HAHUI 10
pasneny "Yraesogopoasr”

43

KonTponbHast paboTa 1o Teme
"Yraesopopoas!"

44

IpenenbHbIe OHOATOMHBIE CITUPTHI:
rOMOJIOTHUYECKHH psifl, oO1mas Gpopmyna,
CTpPOEHHE MOJIEKYJI, H30MEPUS,
HOMEHKJIATypa, Kiaccuukausi,
¢dusnueckue cBoOCcTBA

45

XHUMHUUYECKHE CBONCTBA NMPEIEIbHBIX
OIHOATOMHBIX CITUPTOB

46

CriocoObl OTy4eHus U MPUMEHEHHE
OIHOATOMHBIX CITUPTOB

47

[IpocTeie 3¢upbl: HOMEHKJIATYpA U
U30MEpPHsl, OCOOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBONMCTB

48

MHOFOaTOMHbIe CHI/IprII STUJICHTJIUKOJIb U
1".]'II/ILIepI/IHj HUx (1)PI3PILIGCKI/IG U XUMHUYECCKHUEC
CBOICTBa

49

CriocoObl oNy4eHust U MPUMEHEHUE




MHOT'0ATOMHBIX CITUPTOB

DeHOI: CTPOCHHNE MOJIEKYJIb, (PU3NIECKHE

20 cBoiicTBa. TokCHYHOCTH (peHOMa

51 Xumudeckue cBoHcTBa perona

5 CriocoObl MOTy4eHUs U MPUMEHEHHE
deHoTa
IIpaxktudeckas padora Ne 2. Pemmenne

53 DKCIIEPUMEHTAJIbHBIX 3a1a4 10 TEME
"CriupTsel U penompr”" *

54 Cucremaruszanus u 0do01IeHne 3HaHUH 1o
TEMe
AJNbIeruapl 1 KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHE KapOOHWILHON TPYIIIEL,
TOMOJIOTHUYECKHUE PsiIbI, o0miast opMmyia,
U30MEpPHs 1 HOMEHKJIATypa

56 ANbIeruapl U KETOHBI: (pU3nuecKue
CBOWCTBA; PEaKLIH MPUCOCTUHEHUS

57 Peakuny okucieHUst U KaUeCTBEHHbIE
pEaKIMU aNbAeTHIOB 1 KETOHOB

58 CriocoObl Oy YeHHSI aTbIeTHIOB 1
KETOHOB
OnHOOCHOBHBIE TIpeAebHbIE KAPOOHOBBIE

59 KHCJIOTBI, OCOO€HHOCTH CTPOSHHSI KX
MOJIEKYJI

60 Hzomepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

61 XUMHUYECKUE CBONCTBA MPEIEIBbHBIX

OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT




62

OcobeHHOCTH CBOWCTB MypPaBbHHON
KUCJIOTBL. MHOTrOOOpa3ue kapOOHOBBIX
KHCJIOT

63

OcobeHHOCTH CBOMCTB: HEMPEENbHBIX 1
apOMaTUYECKIX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [Ipencrasureny BeICIINX
KapOOHOBBIX KUCJIOT

64

ITonsiTHE O MPON3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl oTyYeHHsI U TPUMEHEHHE
KapOOHOBBIX KUCJIOT

66

CrnosxHbie 3 UPBI; TOMOJIOTUYECKHH PSINI,
obmast popmyna, U3oMepust u
HOMEHKJIaTypa

67

dusznueckre U XUMHYECKUE CBOUCTBA
s¢upos

68

Pemenue pacu€THBIX 3a/1a4: IO YPABHEHUIO
XUMHYECKON Peakluy, Ha ONpenesieHue
MOJIEKYJISIPHOH (OPMYJITBI OPTaHUIECKOTO
BELIECTBA

69

IIpaktudeckas padora Ne 3. Pemmenne
SKCIIEPUMEHTAIIBHBIX 3a71a4 10 TEME
"KapOonoseie kucnotsl. CinoxHslie 3¢pupbr” *

70

Kupsr: ctpoenue, pusudeckue u
XUMUYECKHE CBOMCTBA (THAPOIIN3)

71

OcobeHHOCTH CBOWCTB JKUPOB,
COePIKAIIUX OCTATKH HEMPenebHbIX




JKUPHBIX KUCIOT. XKupsl B npupoae

Mpbuta KaK COJH BBICIINX KapOOHOBBIX
KHUCJIOT, uX Morotee aeticraue. [lonsitue o

72 CHUHTETUYECKUX MOIOLIUX CPEICTBAX
(CMCO)
I'enernueckas cBsi3b yriaeBOIOPOAOB U

73 KHUCJIOPOACOAEPKAIINX OPTaHUIECKHX
BEILIIECTB

74 PacuéTel 10 ypaBHEHUSAM XUMUUECKUX
peakuuit

75 Cucremaruszanus u 0do01IeHne 3HaHUH 1o
TEME
OO01mast xapakTepUCTHUKA YTIIEBOAOB U

76 KJaccu(puKaLus yrieBonoB (MOHO-, IU- U
TIOJIUCAaXapHIbI)

77 Monocaxapuzsl: pU3NIECKHIE CBOHCTBA U
HaXOXJEeHUE B IPUPOJIE

- IIpuMmeHeHMe TIIOKO3bI, €€ 3HaUeHUE B
JKU3HEAESITENIbHOCTU OpraHnu3Ma
Jlucaxapunbl: caxaposa, MajbTo3a U

79 naxro3a. Haxoxaenue B npupone u
NPUMEHEHUE A1caxapuaoB
ITonucaxapuasl: CTpOEHNE MaKPOMOJIEKY I,

80 ¢dusnueckre U XUMHYECKUE CBOICTBA,
NpUMEHEeHNE

81 [onsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenne pacueTHbIX 3324 Ha

OTpejeNeHue 0N BbIX0/1a POAYKTa




peakuuu OT TCOPETUICCKHU BO3MOKHOI'O

83

Cucremaruzanus 1 00001eHUe 3HAHUI 10
pasneny

84

KonTponpHas pabota mo teme
"Kucnopoaconepskaliue OpraHn4ecKue
COeUHEHUS "

85

AMuHBL: Kaccu(uKanys, CTpOeHUE
MoOJIeKyI, o01ast popMyia, U3oMepusi,
HOMEHKJIaTypa 1 (PU3NIeCKHe CBOICTBA

86

XUMHIYeCKHe CBONCTBA aTu(paTHIECKUX
aAMHHOB

87

AHWINH: CTPOCHUE aHUJIFHA, 0COOEHHOCTH
XUMHUYECKHUX CBOICTB aHUJIMHA

88

CriocoObl OJTyYeHus U TPUMEHEHHE
anu(aTHYeCcKux aMIHHOB

89

AMUHOKHUCJIOTHI: HOMEHKJIATypa U
u3oMepust, prsrueckue CBONCTBA.
OTI[GJ'IbeIe npeacCTaBUTEIIN O~
AMHWHOKHCJIOT

90

XuMHuieckre CBOWCTBA aMUHOKUCIIOT, UX
OMOJIOTHYeCKOe 3HAYCHNE aMUHOKUCIIOT.
CuHTe3 U TUAPONNU3 NENTUAOB

91

benku kak mpupoAHbIE MOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIKOB

93

AzoTconepikaliye reTepoLUKINYecKHe
coennHeHus1. HykJieMHOBBIE KHCJIOTHI:
COCTaB, CTPOCHHE U OHOIOrH4yecKast poJib




94

IIpaktudeckas padora Ne 4. Pemmenne
SKCIIEPUMEHTAIIBHBIX 3a71a4 10 TEME
"AzoTCoaepIKalie OpraHun4ecKue
coenuHeHus" *

95

IIpaktudeckas padora Ne 5. Pemmenne
SKCIIEPUMEHTANIBHBIX 3a71a4 1O TEME
"Pacno3sHaBaHHE OpraHUYeCKUX
coenuHeHun"

96

KonTponpHas pabota mo teme
"AzoTconepikaliye OpraHndecKkue
coeuHeHus "

97

OCHOBHBIE TTOHATHSI XUMHUH
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ u
METOAbI UX CUHTE3a —TIOJIMMEPU3ALUA U
TMOJIMKOHOCHCAITHA

98

[Tnactmaccsl. YTunmzanus u nepepadoTka
IUTIACTUKA

99

DnacToMephl: HaTypaibHbIN
CUHTCTUYCCKUE KAYUYKU. Pe3una

100

BosiokHa: HatypaibHBIE, HCKYCCTBEHHBIE,
cunTeTndeckue. [loammepsl crienanbHOro
HA3HAYCHHUS

101

IIpakTugeckas padora Ne 6. Pemenue
SKCIEPUMEHTANbHBIX 33]71a4 10 TeMe
"Pacmo3HaBaHue ILUIACTMACC U BOJIOKOH"

102

Obo0ueHne U cucTeMaTU3aLust
U3yYEHHOT0 MaTepHaa o TemMe
"BbICOKOMOJIEKYJISIPHbIE COeIUHEHNA"




OBIIEE KOJIMYECTBO YHACOB I1O
ITPOI'PAMME

102







YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIS1 YHEHUKA

METOANYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA

HUDPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHN

MHTEPHET






