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1. ITosicHuTE IbHAA 3ANIMCKA
Pabouast mporpamma mo yuyeOHOMy mnpeameTy «Xumus» (0a30Bblii YPOBEHD)

(npenmeTHast o6nacTh «EcTecTBeHHO-HayUHbIE MPEIMETH») (J1ajie€ COOTBETCTBEHHO
— mporpamma) paspaborana Ha ocHoBaHuu TpeboBanuit PI'OC COO, ®OIT COO u
OI'OC CIIO s peanuzanuu 00pa30BaTEIbHOM MPOrpaMMbl MO CHEIUATBLHOCTH
21.02.19 3eMeycTpoMCTBO BKJIIOYAET MOSACHUTEIBHYIO 3alMUCKy, COJEp)KaHue
oOy4eHMsl, TIUIAHUPYEeMbIe pe3yJbTaThl OCBOEHHUS TMPOTPaMMbl TI0  XHUMHH,
TEMAaTUYECKOE IIJIAHUPOBAHHUE.

[TosicHuTenpbHasT 3amUCKa OTpaXkaeT OOIWe e W 3aJaydl W3Y4YeHUS XUMHH,
XapaKTEPUCTHKY TCUXOJOTUUECKHUX MPEANOCHIIOK K €€ M3YYCHHIO 00Yy4YaroImUMHUCS,
MECTO B CTPYKType Y4eOHOro IJiaHa, a TaKXkKe MOJIXOJbI K OTOOpY conep:KaHUs, K
OMPENIECNICHUIO IJIAHUPYEMBIX pPE3yJbTaTOB U K CTPYKTypE TEMAaTH4YECKOIo
MJIAHUPOBAHUSI.

Conepxanue OOy4YeHUsI PACKPBIBAET COJIEpkKATEIbHbIE JIMHUM, KOTOpbIC
npeiararoTes sl 00s3aTEIbHOTO U3YUYEHHUS B KaXOM KJlacCe Ha YPOBHE CpPEIHErO
o01ero o0OpazoBaHus.

[InaHnupyembie pe3ylbTaThl OCBOCHHUS MPOTrpaMMbl MO XUMHUU BKIHOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE Pe3yJIbTaThl 32 BeCh NEpHOJ] OOy4YeHHs Ha ypOBHE
cpenHero obmiero o0pa3oBaHMsl, a TAKXKE MPEAMETHBIE JOCTHKEHHSI 00y4aroIIerocs
3a KaXJIbIi roj] 00y4YeHus.

B pasnmenax pabouedd mporpamMMmbl BBIJICJICHO Kypcugéom Tpo(ecCHOHaTbHO
OpPUEHTUPOBAHHOE COJAEpPKAHUE TMPEAMETa, HAMNpPABICHHOE HA MHTETPALMI0 C
cojiep)KaHueM  oO0menpoPecCHOHAIbHBIX  JUCIUIUIMH H  Ipo(ecCHOHaIbHBIX
MOy JIEH.

OCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl IO XUMUH, K ONPEEICHUIO 00LIen
CTpaTeruu 00y4eHUs, BOCIIUTAHUS U PAa3BUTUSI 00YUYaIOIIUXCSl CPEJICTBAMU YU4eOHOTO
npeamera "Xumusa" ansa cryaeHTtoB 1 kypca CIIO Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbHsle mnonoxeHuss GI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH,
COJIEp)KaHMsI, pe3yJbTaTOB OOy4YeHUss W TpeOOBaHUN K YPOBHIO IMOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMHM TOJIOKEHUSIMU MPOTpaMMa Mo XUMuM (0a30BBIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111er0o 00pa3oBaHus:

yCTaHaBIMBAET oO0s3aTeNbHOEC (MHBAPUAHTHOE) TMPEIMETHOE COJIep KaHHe,
OTpeJIeNsIeT KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIC €0 XapaKTePUCTHUKUA Ha KaKIOM
dTame W3Y4YeHUs TMpeaMeTa, MPEAyCMATPUBACT NPHUHIMIBI CTPYKTYPHUPOBAHUS
COJIEpKaHMsI M pacpeieSIeHHsI €ro Mo KjlaccaMm, OCHOBHBIM pa3jiesiaM U TeEMaM Kypca;

JaeT MPUMEPHOE paclpeniesieHre yYeOHbIX YacOB MO TEMAaTUYECKUM pasjeliaM,
PEKOMEHAYET MPUMEPHYIO MOCJIEI0BATEILHOCTh U3YYEHUSI OTJEIBHBIX TEM Kypca C
Y4eTOM MEXKIPEAMETHBIX W BHYTPHUIIPESIMETHBIX CBsI3€H, JIOTHKH YYEOHOTO
mpoiiecca, BO3pacTHbIX 0coOeHHocTel oOyydatomuxcs 1 kypca CIIO;



AT METOAWYECKYI0 MHTEPIpPETALMIO LEIEd M3Y4YeHHUs MpeIMeTa Ha YpPOBHE
COBPEMCHHBIX IPUOPUTETOB B CHCTEME CpeaHero olmero o0Opa3oBaHus,
COJIEpKATEIbHONW XapaKTEPUCTUKU MIAHUPYEMbBIX PE3yJIbTATOB OCBOCHHSI OCHOBHOM
o0pa30oBaTeIpbHON TPOrpaMMbl  CpeHEero o0mero o0pa3oBaHus (JTUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB Yy4YEOHO-IIO3HABATEIHHOM
NEeATENbHOCTH O00y4Yarolerocs IO OCBOEHHIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIIMSIM B MPOTPaMME IO XHUMHHU COOJIIOJIeHA MPEEMCTBEHHOCTh C
dbenepanbHOl paboueld MpOrpaMMoil OCHOBHOTO OOIIEro 0Opa3oBaHHS IO XUMHUU
(nns 8 - 9 kitaccoB oOpazoBaTeIbLHBIX OpraHu3aluii, 0a30BbI YPOBEHB).

XuMuueckoe 00pa3oBaHue, MOJy4yaeMoe BbIITYCKHUKaMH 00111e00pa30BaTeIbHOM
OpraHu3alliy, SIBJISETCS HEOTHEMJIEMOW YacThl0 KX OOpa30BaHHOCTH M CIYXKUT
3aBEpIIAIONIMM OSTallOM pealn3allid Ha COOTBETCTBYIOIIEM 0a30BOM ypOBHE
KITFOUEBBIX IEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTEME XMMUYECKOT0 00pa3oBaHUS.
KitoueBble IIEHHOCTH KAacarOTCS TIO3HAHUS 3aKOHOB MPHUPOABI, (OPMHUPOBAHUS
MHUPOBO33pEHUSI W OOIIeH KyJbTyphl 4YeJIOBEKa, a TakkKe OKOJOTHYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO M MPUPOAHON cpene. Peanusyercs
XUMHUYECKoe 00pazoBaHue 00ydJaIOIMIMXCsl HA YPOBHE CPEIHEro 001ero oopasoBanus
cpenctBamMu yueOHoro mpeamera "Xumus'", copepXaHue M MOCTPOEHHUE KOTOPOTO
OMpeNieNIeHbl B TMPOTpaMME MO XMMHHM C Y4Y€TOM CHEeUM(PUKH HAYKH XUMUH, €€
3HAQUYCHUS! B MO3HAHUU MPHUPOJABI U B MATEPUATBHOW KU3HU OOIIECTBA, & TAKKE C
y4eTOM OOIIMX L€ W MPUHIUIIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero oo1iero oopasosanus B Poccuiickoit denepanumu.

[Ipu dopmupoBanun coaepxkanus npeamera "Xumuss" yYUYTEHBI CIETYIOIIUE
MOJIOKEHUS O crienu(UKe U 3HAYEHUU HAYKU XUMUHU.

XUMHSI KaK AJIEMEHT CUCTEMBbI E€CTECTBEHHBIX HAayK HUIpaeT 0coOyl pojib B
CO3aHMM HOBOM 0a3pl MaTepHATbHOMW KYJIbTYpbl, BHOCHUT CBOM BKJaa B
dbopMHpOBaHUE PAINMOHATIHLHOTO HAYYHOTO MBINUICHUS, B CO3/IaHHUE IIEJIOCTHOTO
MPEACTaBICHUST 00 OKPYXKAIOIIeM MHPE KaK O €IWHCTBE NPHUPOABI M YEIOBEKa,
KoTOpoe (GOpMHUPYETCS B XUMHH Ha OCHOBE MOHWMAHHS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOIIEr0 MHUpa, OCO3HAHMS B3aWMOCBS3M MEXIy CTPOCHHUEM BELIECTB, MX
CBOMCTBaMU U BO3MOXXHBIMHU 00JIACTSIMU TPUMEHEHUSL.

CoBpeMeHHass XUMHSI KaK HayKa CO3MJaTelibHasi, HayKa BBICOKUX TEXHOJIOTHUUN
HampaBjeHa Ha peleHue TriI00aJbHBIX Mpo0JieM YCTOWYUBOIO  pa3BUTHUSA
YEJIOBEYECTBA -  CBIPbEBOM, DHEPreTUYECKOW, IHUIIEBOM,  OKOJOTHYECKOMU
0e30mMacHOCTH M OXpaHbl 370pOBbA. TECHO B3aUMOJAEUCTBYSI C APYrUMHU
€CTECTBEHHBIMU HAYKaMHU, XUMUS CTAJIa HEOTHEMIIEMON YaCTbI0 MUPOBOM KYJIBTYPBIL,
HEO0OXOMMBIM YCJIIOBUEM YCIIEITHOTO TPYAa U KU3HH KAXI0T0 WIeHa 00IIecTBa.

B coorBercTBUM ¢ O0OmMMMHM IENSIMH M TPUHIUIAMH CpPEAHETO O0OIIero
oOpazoBanus coxaepxanue npeamera "Xumus" (10 - 11 wraccel, 6a30BbI ypOBEHb
W3Y4YCHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYJIhTYPHYIO MOJATOTOBKY
00yJaroIuXcst, HEOOXOIUMYIO UM JIJIs1 BEIPAOOTKH MHPOBO33PEHUECKIX OPUEHTUPOB,
YCIEUIHOTO BKJIFOUEHHS B KU3Hb COLIMYMA, MPOJOJKEHHS] 00pa30BaHUs B Pa3IMUHbIX
00J1acTsX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH.

CocraBnstomiumMu— nipeameTta  "Xumus"  ABIAIOTCS  0a30Bble  KypChl -



"Oprannueckass xumua" u "OOmas uW HeOpraHuyeckas XUMHsS'', OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKd: CHUCTEMa
3HaHWM TI0 HEOPTaHMYECKOW XWMHUU (C BKIIOYCHHEM 3HAHWM M3 O0Ield XUMUU) U
oprann4eckon xumuu. POpMHUpPOBAHME JAHHOW CHUCTEMbI 3HAHHM NPU H3YYCHHU
npeaMeTa 00eceynBaeT BOZMOKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIMX NOHATHH, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa conepxanust KypcoB - "Opranudeckas xumus" u "OOmas u
HEOpraHudeckas xumusa' copMmupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K M3Yy4YeHHIO YYeOHOro Marepuasa U OOyCIOBJIEHa
HUCTOPUYECKU OOOCHOBAHHBIM PAa3BUTUEM 3HAHUHN HA ONMPEACICHHBIX TEOPETUUECKHUX
ypOoBHsX. B Kypce opraHnMdeckoil XMMHHM BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKOM TEOpHUU CTPOCHUSI OPraHMYECKUX COCAUHEHHI, a TaKKe Ha YpPOBHE
CTEPEOXUMHUYECKHUX U JIEKTPOHHBIX MPEIACTABICHUIN O CTpOEeHHUH BelecTB. CBeAeHus
00 m3y4aeMmbIX B Kypc€ BEIeCTBaX JAIOTCA B PA3BUTUU - OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMOJIOTMUECKH aKTUBHBIX COCIWHEHUW. B Kypce opraHnyeckod XuMuu
MOJIYYarOT pa3BUTHE C(HOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOMIETO 0Opa3oBaHUs
NEPBOHAYAILHBIC TPEACTABICHUS O XHWMHUYECKOW CBS3HM, KIIACCU(PUKAIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOKMCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKON
peaKIuu.

B mpeamere "Xumug" 0a30BOro ypoBHS pacCMAaTpUBAETCS HW3YUYEHHBINM Ha
YpPOBHE OCHOBHOIO oOmmero oOpa3oBaHUS  TEOPETHUUECKUUA  MaTepuan |
(aKTOJIOTUYECKHE CBEACHUS O BEIIeCTBaX M XHUMHUYECKOW peakiuu. Tak, B
4acTHOCTH, B Kypce "OOmas W HeopraHuyeckas XuMusg"' 0oO0ydaronuMCs
MPEAOCTABISAETCS BO3MOYHOCTh OCO3HATh 3HAYEHUE NEPUOJMYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJOTUUECKUX MO3UIIUMN, TIIy0Ke MOHSATh UCTOPUUIECKOE
u3MeHeHne (YHKIMHA 53TOro 3aKoHa - OT o00oOmarme 10 OOBICHSIOMICH u
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaKHEWINMX BENIECTBAX, MX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHHM, & TAaKXKE O XHMHUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MpOTeKaHus JomnonHsaercs B kypcax 10 u 11 kiaccoB anemMeHTaMu
COJICpKAaHMs, UMEIOIIMMHU KYJIBTYPOJOTMYECKUMM W MPUKIAJIHOW XapakTep. OTU
3HaHUSI CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHUU C JPYTMMHU HayKaMH,
PAcCKpBIBAIOT €€ POJIb B NO3HABATEIBHOM M MPAKTUYECKOM NESITENBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHMSI K MPOLIECCY TBOPUYECTBA B 00JaCTH TEOPUU U
MPAKTUYECKUX MPUII0KEHUNA XUMHH, TIOMOTAIOT BBINYCKHUKY OPHUEHTHUPOBATHCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TMpoOJieMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAIIMIO U TPUMEHSTH €€ JIJIsl TIOTIOJTHEHUSI 3HAHUMH,
pELIEHUs] MHTEUIEKTYalbHbIX M HKCIEPUMEHTAJIbHBIX HCCIEAOBATEIbCKUX 3aj1ad.
Copepxanne yudeOHOro mpenMera "Xumuss" JAHHOTO YPOBHS — U3Y4YCHUS
OPUEHTHUPOBAHO Ha (hOopMHUPOBAHHE y OOYUAIOIIUXCS MHPOBO33PEHUECKONW OCHOBBI
Uil TTIOHUMaHusl (QIocodpCKUX WIeH, TaKuX KakK: MaTepualbHOE EIMHCTBO
HEOPraHWYECKOTO U OpPraHMYECKOro MHUpPa, 0O0YCIOBJIEHHOCTh CBOWCTB BEIIECTB HMX
COCTaBOM U CTPOEHHEM, MTO3HABAEMOCTh MPUPOJHBIX SIBICHUM MyTEM 3KCIEPUMEHTA
U PpCIICHHS TPOTUBOPEUUN MEXJYy HOBBIMU (DakTaMH U TEOPETUUECKUMHU



MPEANOChUIKAMYU, OCO3HAHHE POJIM XMMUU B PEHICHUU HKOJIOTHYECKUX MpoldsieM, a
TakkKe MpodsieM cOepekeHUs SHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mnane penenust 3a71a4 BOCIUTAHUS, PA3BUTHS U COMMATIA3AINHN 00yJarOIIHXCS
NPUHATBIE NPOrpaMMOM IO XUMHUU MOAXOAbl K OINPEACNICHUIO COJAEpXKaHUs U
NOCTPOEHUSI MpeAMeTa MpelycMaTpuBalOT (OpMUpPOBaHHE Yy OO0YyYarOIIUXCS
YHUBEPCAIbHBIX YUEOHBIX IAEHCTBUN, UMEIOUIMX 0a30BOE 3HAUEHHUE JIS PA3THUYHBIX
BUJIOB JCSATEIBLHOCTU: PpEIICHUS MpoOjeM, T[OouCKa, aHaliu3a u 00pabOTKH
uHpopMaluy, HEOOXOAMMBIX [UIsi MNPUOOPETEHUs OmbITa MNPAKTUYECKOH U
UCCJIeI0BATENbCKON e TENbHOCTH, 3aHUMAIOIIEe BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke mnpenogaBaHusi XUMUM KaK Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs, TaK U HAa YPOBHE CPEIHEr0 00I11ero oOpa3oBaHUs, TIPU OMPEIEICHUH
COJIEp)KATEIIbHOW XapaKTEPUCTUKH LEJed HW3yYeHHs MpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJULMOHHO NpHU3HAETCs (OPMUPOBAHUE OCHOB
XUMHUYECKOM HayKd Kak O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESATENbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKH 3PEHUsS TaKOM MOAXOJ K ONPEACICHUIO LENEH H3YYCHUS
IPEIMETA SABJISIETCS BIIOJIHE ONPABJAAHHBIM.

['maBubIMU 1IEnsIMU M3ydeHHS TpeaMeTa "Xumusa'" Ha YpOBHE CpeHEro OOIIero
oOpa3oBaHus Ha 0a30BOM ypOBHE SIBJISIOTCS:

dbopMupoBaHHE CUCTEMbl XUMUYECKUX 3HAHWN KaK BaKHEUIEH COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIE MOHSATHUSA,
dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XMUMHUHM, OCBOCHUE SI3bIKa HAYKH, YCBOEHHUE U
MOHMMAaHUE CYUIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOI0 XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMHUpOBaHUE M PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB M XHWMHYECKUX PEAKIUH, HEOOXOAMMBIX ISl MPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BELIECTB M XUMHUYECKUX SIBJICHUN, MMEIOUIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U ITOBCEHEBHOM KU3HU;

pa3BUTHE YMEHUH M CIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM H
OOBSICHEHHEM XHMMHUYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM IpaBUi 0E€301acHOro
oOpalieHust ¢ BEIIECTBAMM.

CopepxarenbHasi XapakKTepUCTUKa II€JIed M 3aJad M3y4YeHUs NpeaMera B
nporpaMme Mo XMMHH YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMU B CUCTEME CpeaHero obiero oopasoanusi. CeroiHs B IpernojaBaHuu
XUMHUHU B OOJBIICH CTENEHH OTHACTCS MPEANOYTEHHE MPAKTHUYECKOM KOMIIOHEHTE
colepxaHusi  OOy4eHHs, OpPUEHTUPOBAHHOM HAa  TMOJTOTOBKY  BBIMYCKHHKA
0011e00pa3oBaTeIbHOM  OpraHM3alldy, BIQJACIONIEr0 HE Ha0OpoM 3HaHUM, a
(GYHKIIMOHATBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU W YMEHHSIMH aKTUBHOTO
MOJIYYEHUS] 3HAHUW W TPUMEHEHUS UX B PEaJbHOM KU3HU [UJISl PELICHUS
MPaKTUYECKUX 3a]a4.

B oroi cBA3M mpu H3ydeHUM npeaMera "XHUMHUA' ITOMHHHUPYIOIIEE 3HAYEHUE
PUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTanus o0ydaloIIMXCi K YCIOBHUSM JIMHAMUYHO pa3BUBAIOIIETOCS MHpA,



(dbopMupoBaHue MHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BELIECTBAMH M HX
NPUMEHEHUEM;

dopmupoBaHne y  oOydarloluxcs  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), HMMEIOIMINX YHHUBEPCAIbHOE 3HAYCHHE [UIsI Pa3IUYHBIX BHJIOB
NEeSATENbHOCTH: pelIeHuss MpoOjieM, MOMCKa, aHajau3a U 00pabOTKU HH(POpPMALUH,
HEOOXOUMBIX ISl MPUOOPETEHUS OTBITA AEATEIHHOCTH, KOTOpas 3aHUMaeT BaKHOE
MECTO B TO3HAHWW XWUMHUH, & TaKKe I OLEHKH C TMO3UIUN HSKOJIOTHIECKON
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, HHTEUIEKTYalbHbBIX M TBOPUYECKUX
CIIOCOOHOCTEM O0YYarOMIMXCS: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBHIE
3HaHUS 1O XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIOIb30BaTh
COBpeMEHHbIE MH(POPMAIMOHHbIE TEXHOJOTHM U1 MOMCKAa U aHalu3a y4yeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COIEPIKAHNUS;

(opMupoBaHuEe M pa3BUTHE y OOYYArOMIMXCS aCCOLMATHUBHOTO U JOTHYECKOTO
MBILIJIEHUS, HAOIIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHWU U TMPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  OOydaromuxcs  YOeKIEHHOCTH B  T'yMaHHUCTHYECKOM
HANpPaBIEHHOCTH XHMHH, €€ BaXKHOH pOIM B PEUICHUH TIOOATBHBIX MpoodieM
palMOHAIBHOIO TMPUPOAOIOJIB30BAHNSA, MONOJHEHUS YHEPreTUUECKUX PECYPCOB U
COXpaHEHHUs NPHUPOJHOTO PAaBHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOILEHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a TaKXKe INPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TIOJYYEHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX pEIIEHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBJICHUSIMHU.

Hemn wu 3amaun  wu3yuyeHuss npeamera "Xumus" TMNONyYHSIH MOAPOOHYIO
METOJIUYECKYI0 MHTepIperanuio B pasaene "[lmanupyemble pe3ynbTaThl OCBOCHUS
IPOrpaMMBbI TI0 XUMHH'"', TAKHM 00pa3oM 00eCTeueHO Y€TKOE MPEACTABICHUE O TOM,
KaKhe 3HaHWA W YMEHHUS HMEIOT MpsSMOE OTHOUICHHE K pealin3alud KOHKPETHOMN
LEIH.

B yueOGHOM 1utane cpennero ooOiero oopazoBanus npeamet "Xumusa" 6a30Boro
YPOBHS BXOJUT B COCTaB MpeaMeTHOH o0nactu "EcTecTBeHHO-HAYUYHBIC TPEIMETHI".



2. Cogep:xanne y4eOHOro nmpeaMera « XuMuUsDH)
OOmasi M HeopraHu4ecKasi XUuMHusi
Tema 1. TeopeTudeckue 0CHOBbI XMMHUH

XvUMHUYECKHM 371eMeHT. AToM. SIpo atoma, U30TOMbI. DIEKTPOHHAS 000JI0YKa.
DOHepreTUvecKkre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTald, S-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pacHpelereHus] AIEKTPOHOB IO OpOUTANIsIM B aTroMax 3JE€MEHTOB
NEPBBIX YETHIPEX NMEPUOIOB. DJIEKTPOHHAS KOH(UTYpalns aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuoanyeckas cucreMa XUMHUYECKUX DIJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAUUYECKOrO 3akoHa U llepuoanyueckol CHCTEMBI
xuMudeckux dieMmeHToB J[.M. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHMS CBOWCTB XUMHUYECKUX DIJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB 0 TPYyIIaM U MepruoaaM. 3HaueHue
IIEPUOANYECKOIO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBS3b. BUIbl XUMHYECKOW  CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TMOJspHAas, WOHHAasg, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ®  JOHOPHO-
aKuentopHslil). BomopoaHas cBs3b. BajneHTHOCTb. OJIEKTPOOTPHULATENBHOCTb.
Crenenp okucieHus. MIOHbI: KaTHOHBI M aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BEILIECTBA. THWIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh CBOWMCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

Ilonarne o nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOWJIHBIE PAacTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHEHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHueckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakmus.  Knaccudukamumss ~— XMMHYECKHMX — peakiuii B
HEOPraHWYECKON U OPraHU4eCKO XUMHUH. 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH
COXPAHEHMS U NPEBPALICHUS JHEPTUU TP XUMUYECKUX PEAKLUAX.

CKOpOCTh peakuuH, €€ 3aBUCUMOCTb OT Pa3NIH4YHbIX (akTopoB. OOpaTtumble
peakuur. XUMHYECKOE€ paBHOBecue. @DakToOpbl, BIHSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

Onextponutuyeckas auccouuanus. CuiibHble U ciiadble AeKTpoiauThl. Cpena
BOJHBIX pAacTBOPOB BEUIECTB: KUCJAsg, HEUTpaJibHAs, LIENO4YHas. Peakium MOHHOTO
oOMeHa.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUY.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4Y€HUs BELIECTB M HX IPEBPALLCHUN:
neMoHcTpanus Taommi "llepumonndueckas cucTteMa XUMHYECKHX djeMeHtoB JI.U.
MeHnneneeBa", u3ydeHUE MoOJENEH KPUCTAJUIMYECKUX PELIETOK, HAOIIOACHUE W
ONMCAHME JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMNBITOB (Pa3J0KEHUE MEPOKCHIA
BOJIOPOJIa B IIPUCYTCTBUM KaTaau3aTOpa, ONPEAEIICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOILBIO YHUBEPCAIIBHOIO HHIMKATOpa, PeakUUd HOHHOIO OOMEHA), MpPOBEJIECHUE
paKkTUYecKor paldoThl "BiusiHue pa3iaudHbIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOU
peakuuu’.



PacueTHble 3amaun.

PacueTtsi 1O ypaBHEHMSIM XHWMHYECKHX pEaKIuid, B TOM  YHUCIE
TEPMOXHMMUYECKHUE PACUETHI, paCUEThl C MCIIOJIH30BAHUEM MOHATHS "'MaccoBasi OIS
BemecTna'.

Tema 2. Heopranuveckass XuMus

Hememannwi. Ilonoowcenue nememannog 6 llepuoouueckou cucmeme Xumuueckux
onemenmos J[.HU. Menoeneesa u ocobennocmu cmpoenusi amomos. Duzuueckue
ceolCcmea Hememalnos. Anniomponusi HeMemanios (Ha npumepe KUciopood, cepbl,
gocgopa u yenepooa).

Xumuueckue ce0uUCmea BaANXCHEUWUX HEMemdallos (2al02eH08, cepbl, dA30md,
docgopa, yenepooa u kpemuus) u ux coeOuHeHull (OKCUO08, KUCIOPOOCOOEPHCAUUX
KUCTIOM, 8000POOHBIX COCOUHEHULL).

Ipumenenue sasxcHeluwux Hememaios U ux coOeOUHeHul.

Memannwi. [lonoscenue memannog 6 Illepuoouyeckoll cucmeme XuMuU4ecKux
anemenmos J{.H. Menoeneesa. Ocobennocmu cmpoenus 3J1eKmMpOHHbIX 000710YeK
amomog memannos. Oowue gusuueckue ceoticmea memannos. Cniagol Memanios.
DnekmpoxumMuyeckuul psi0 Hanps*CeHUl Memaios.

Xumuueckue ceoucmea BadCHeUUWUX Memanlos (Hampuu, Kaiul, Kalbyut,
MA2HUt, antoOMUHUL, YUHK, XPOM, HCeae30, MeOb) U UX COeOUHEHUL.

Obwue cnocobwvl nonyuenus memanno. Illpumenenue memannog 6 Ovimy u
mexHuxKe.

OKcnepumenmanvubie Memoovl U3VUEHUs Gewecms U UX HNpespaujeHuls:
usyuenue ronnexyuu "Memannwt u cniaswl”, 00paszyoe Hememannios, peuieHue
9KCNEePUMEHMANbHBIX 3A0a4, HAOA00eHUue U ONUCAHUe OeMOHCMPAYUOHHBIX U
J1AO0PaAmMopHbIX ONbIMOE (83aumooelicmeaue 2UOPOKCUOa AnOMUHUSL C PACMBOPAMU
KUCIOM U ujenoydell, KayecmeeHHbvle peakyuu Ha KamuoHbl Memaiios).

Pacuemmnuie 3adauu.

Pacuemvr maccwr 6ewgecmea unu odvema 2a308 nNo U3BECMHOMY KOAUYECHBY
gewecmea, macce Ui 00beMy O0OHO20 U3 YYACMEYIOWUX 8 peaKyuu 6eujecms,
pacuemsl maccwl (00vema, Koauyecmea eewecmaa) npooyKmos peakyuu, eciu 00OHO
U3 gewecms umeem npumMecu.

Tema 3. Xumusn u scu3ns

Ponv xumuu 6 obecneuenuu sKo0102U4eCKOl, IHEPLEMUUECKOU U NUWEBOT
bezonacnocmu, paseumuu meouyuHvl. lIlonamue o HAyuHbIX Memooax NO3HAHUS
geuiecme U XUMU4eCKuUx peaKyutl.

lIpedocmasnenus 06 0OWUX HAYYHBIX NPUHYUNAX HPOMBIULIEHHO20 HOJYYeHUs
BAJICHEUWUX BeUyeCms.

Yenosex 6 mupe Gewjecms U MAmepuaios. GadCHeluue CmpoumenbHsie
mamepuanvl, KOHCMPYKYUOHHbIE  MAmMepuanvl, Kpacku, CmeKio, Kepamuka,
mamepuanvl 051 NeKMPOHUKY, HAHOMAMEPUATbI, Op2aHU4ecKue u MUHEPATbHbIE
yoobpenus.

Xumus u 300pogve uenoeeka: NpPAGUNA UCHOIb308AHUS NEeKAPCMBEHHbIX
npenapamos, npasuia 6e30nacHo20 UCNOIb308AHUS NPEnapamos ObIMOBOU XUMUU 8
NOBCEOHEBHOU HCUSHU.



Mescnpeomemmnuie ceasu

Peanuzanust MeXnpeMeTHBIX CBS3€H MPU U3YUCHUH OO0IIeH U HEOPTraHMYECKOM
xumuH B 11 Kacce oCyIIecTBISETCS Yepe3 UCIIOIb30BAaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX MOHSATHH, TaK W IOHATUH, SBISIIOIIMXCS CUCTEMHBIMH JUI OTACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTecTBEHHO-HAyYHbIC MOHATHS: HAy4HbIM (akT, TUmoTe3a, 3aKOH,
TEOpUsl, aHalIu3, CHUHTE3, KiIaccuPukalusi, TMEePUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, SBJICHHUE.

®du3uKa: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, (M3MUECKUE BEIMYMHBI U EIUHUIBI HUX
U3MEPEHUS, CKOPOCTb.

buonorus:  knerka, opraHm3M, 9KocucTema, Ouocdepa, Makpo- H
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: mMuHEpasbl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOIMAEMbIE, TOIUIMBO,
pECYPCBL.

TexHOnorus: XUMHYECKAs] MPOMBIIIJICHHOCTh, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEIBbHBIX MAaTEPUAIIOB, CEJIbCKOXO3SUCTBEHHOE IMPOU3BOACTBO, MHUIIEBAsS
MIPOMBIIIJIEHHOCTb, dbapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX IPEernapaTroB, MNPOU3BOJACTBO KOHCTPYKIHMOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.

Opranuyeckasi XuMust

Tema 1. Teopemuueckue 0CHOBblL OP2AHUYECKOU XUMUU

[Ipenmer OopraHMYeCcKOW XMMHMU: €€ BO3HUKHOBEHHWE, PA3BUTHME U 3HAUYCHUE B
IOJyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopust CTPOCHUS OPraHUYECKUX
coenuuenuii A.M. BytnepoBa, ee ocHOBHBIE mojoxkeHUsS. CTPYKTypHBIE (POPMYIIBI
OpraHM4YeCKuX BemEeCTB. [ omMoiiorus, nzomepus. XuMU4eCcKasi CBSI3b B OPraHUYECKUX
COEIUHEHUSX - OJUHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o knaccuuKanuu OpPraHUYECKUX BemiecTB. HomeHknaTypa
OpPraHWYeCKUX COEJUHEHMM (CcUcTeMaTH4ecKas) W TpUBHUAJIbHBIE Ha3BaHUS
BAXHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJAbl H3YYEHHUSI BEIIECTB W HUX MPEBPAIICHUN:
O3HAKOMJICHHE C o0pa3llaMu OpraHUYeCKUX BEIIECTB U MaTepUallaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIeCTB, HAONIOJCHHE W OIHUCAaHUE
JEMOHCTPALIMOHHBIX OMNBITOB 10 MPEBPAIEHUI0 OPraHUYECKUX BELIECTB MPH
HarpeBaHuu (IJ1aBJieHue, OOyTIIMBAHUE U TOPEHNE).

Tema 2. Yeneeo00poowt

AJIKaHBI: COCTaB M CTPOCHHE, T[OMOJIOTMYECKMU psa. MeraH u 3TaH -
MPOCTEUIITNE TPEACTABUTEIN alKaHOB: (HU3WYECKHE ¥ XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEIICHUS] W TOPEHHs), HAXOXKJCHHE B TMPUPOJE, TMOJIy4YeHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU PSAA. DOTUJIECH U MPONUJIEH -
MpPOCTEHIINE MPEACTABUTEIN aJIKEHOB: (QU3MUeCKHe U XHUMHUYECKHE CBOMCTBa
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(peakuy  TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAllMH, OKHCICHUS U
MOJINMEPHU3AIIIH ), TTOJTyYECHUE U IPUMEHECHHE.

Ankanuensl: OyrtamueH-1,3 u wmermwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUEe CBOMCTBa (peakius nonumepusanuu). I[loaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJOTUYECKUHN Psill. ALIETUIICH -
NpPOCTEHIIMN  TPEeACTaBUTENIb  AJKUHOB: COCTaB, CTpoeHUE, (UBUYECKHE U
XUMUYECKUE CBOWCTBA (pEeakUUM TUIPUPOBAHUS, TaJOTEHUPOBAHMS, THUJpATAIINH,
TOpPEHUsI ), MOJyUYCHUE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, cTtpoeHue, (U3MYECKME M XHMMHUYECKHE CBOWCTBA
(peakiuy TajJOreHUpPOBAaHUS W  HUTPOBAHMS), TMOJIYyYE€HHE U IPUMEHEHUE.
TokcnyHOCTh  apeHOB.  ['eHeTnueckas  CBA3b  MEXKIY  YIJIEBOJOPOJAMH,
MPUHA]JIEKAIIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHble HMCTOYHMKHU YII€BOAOPOAOB. IIpUpomHbIi Ta3 H MOMYTHBIE
HedTaupie Ta3pl. HedTs u ee mpoucxoxnaenue. CrocoObl mepepaboTku HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKHM, KaTalUTH4YeCKuil), nupoiu3. [IpoayKTsl
nepepadoTKki HePTH, UX NPUMEHEHHE B TMPOMBINIICHHOCTH W B ObITy. KameHHBIN
YIoJib U MPOAYKTHI €r0 NepepadoTKU.

OKCMEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W UX MPEBpalllCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3laMu IJIacTMacc, KayuyyKoB M pe3uHbl, koyekuun "HepTs" u
"Vrone", MomenupoBaHME MOJEKYJ VYIVIEBOAOPOJOB M TaIOT€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKONU PAOOTHI: MOJyYCHUE ITUIICHA U U3YUEHUE €T0 CBOMCTB.

Pacuernsie 3agaun.

Boluncnenuss 1Mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, o0bema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJYKTa PEaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN).

Tema 3. Kucnopoocooepicauwjue opzanuueckue coeOuHeHus

IIpedenvnvie oOnoamommuvie cnupmel. Memanon u 5maHon: cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu ¢ aKMUBHbIMU MEMAlIAMU,
2a7102eHO0B000POO0AMU,  20peHUe), npumenenue. BodopooHnvie cea3u  medcoy
Monekynamu cnupmos. [leiicmeue memanona u 9manoid Ha OpeaHu3mM 4ei06eKd.

MHnozoamomnvle cnupmsi. IMuneH2IuKoNb U 2AUYEPUH: cmpoenue, usuieckue
U Xumuyeckue ceoucmea  (83aumooelcmeue co  WENOYHLIMU  MEMmAallaMu,
KaueCmeeHHas peaxkyusi Ha MHO20amoMHble cnupmul). [leiicmeue Ha opeaHusm
yenoseka. [Ipumenenue enuyepuna u SmuileHauUKoI.

QDenon: cmpoeHue MOAEKYIbl, uauuecKue U  XUMUYECKUE  CBOLCMEA.
Toxcuunocmo gpenona. llpumenenue genona.

Anpaerunpl.  DopManbAeTujl, aneTadbIeTH]: CTpOoeHUe, (QU3MYecKue u
XUMHUYECKUE CBOMCTBa (pEaKIMM OKHUCIEHHUS U BOCCTAHOBIICHUS, KaYECTBEHHBIC
peakium), NoJly4YeHUEe U IPUMEHECHUE.

OmHOOCHOBHBIE TIpeeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAS W YKCYyCHas
KHCJIOTBL: CTPOEHHUE, (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME s
KJIacca KUCIIOT, peakius dTepudukaium), nojiydeHue u npuMmeHenue. CteapuHoBas u
OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX KHCJIOT. Mbula Kak
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COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble 3(Upbl KaKk IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONN3 CIIOXKHBIX
adupoB. Kupel. ['maponus xkupoB. [lpumenenuwe »xupoB. buonormyeckas poib
KUPOB.

VYrneBoabl: cocTaB, KIacCHU(pHUKAIUS yIIeBOJOB (MOHO-, AU- U MOJUCAXAPUIbI).
['moko3a - mpocTeiMié MOHOCaxapua: OCOOEHHOCTHM CTPOEHHUS MOJIEKYJIbL,
dbuznyeckre U XUMHUYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcugom menu(Il),
OKHUCJIEHHE aMMHa4HbIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBieHHE, OpOXKEHUE
IJIIOKO3bI), HAaxOXJEHWEe B TMpUPOJie, NpPUMEHEHUE, OuoJIoruyeckas poJib.
dorocunTe3. PPyKTO3a KaK U30MEP IIFOKO3bI.

Kpaxman u unemnrono3a kak npupoansie nonumepbl. CTpoeHue Kpaxmana U
HEeUT003bl.  PU3MYeckue W XMUMHUYECKHE CBOWCTBAa Kpaxmana (TUApOJIu3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl H3Y4Y€HUs BELIECTB M HX IPEBPALCHUMN:
npoBeJieHHe, HAOJIIOJeHHEe M ONHMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAYECTBEHHBIE DPEAKUWU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJa
okcusioM wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIHMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKHCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rugpokcugom wmeau(ll), B3aumopaeilcTBHE Kpaxmayia € HOAOM),
MIPOBEICHNUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacueTHble 3amaun.

Bbluncienuss 1o ypaBHEHMIO XHMMHYECKOM peakuuu (Macchl, o0bema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOJIYKTa PEaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Tema 4. Az3omcodepircanjue opzanuyecKkue cOeOUHEHUA

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHUYecKHe coeAuHeHus. Pu3ndyeckue u
XUMUYECKHE CBOMCTBA AaMHMHOKHCIOT (Ha IpuMepe TIriauuuHa). buosornueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTuabl.

benkn kak nOpHUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coenuHeHud. llepBuuHasd,
BTOpPHYHAs M TpETUYHas CTPYKTypa OelKoB. XHUMHYECKHME CBOMCTBAa OEJIKOB:
THJIPOJIN3, IEHATYpALMsl, KAUECTBEHHBIE PEAKIIMK Ha OEJIKH.

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB M UX MPEeBPalllCHUA:
HaOJII0ICHHE M ONHMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JAEHATypauusi O€JIKOB IMpHU
HarpeBaHuM, LIBETHbIE PEaKlUuu OEJIKOB.

Tema 5. BICOKOMOJIEKYJISIPHBIE COCUHEHUS

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJEKYJSIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPHU3ALMNHU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHHA -
MOJIMMEPU3ALMS U MOJUKOHAEHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl M3Y4YEHHS BEIIECTB W MX MPEBPALLCHUN:
O3HAaKOMJIEHHE C 00OpaslamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
KAay4YyKOB.

MescnpedmemHnuie ceasu

Peanmsanns MeXNpeIMETHBIX CBS3€M MPU U3yYEHUU OPraHUYeCKOr XUMHuH B 10
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KJIacCE€ OCYIICCTBJISICTCS 4Yepe3 HCIIOJb30BaHHME KaK OOIIUX €CTECTBEHHO-HAYyYHBIX
MOHATUH, TaK W TOHATHUH, SIBISIONIMXCS CUCTEMHBIMHU JJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO 1HKJIA.

OO0mme ecTecCTBEHHO-HAYYHbBIE TIOHSTHS: SBJICHUE, HAYYHBIM (DaKT, THUIIOTE3a,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KiIacCU(UKAIUS, MEPUOJUYHOCTh, HAOJIIOJICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOCIIUPOBAHUE.

®dusuka: MmaTepusi, SHEPIusi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, YHEPTCTUUECKUMA
YPOBEHB, BEILIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIEeCTBa, (hU3UUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPCHHUS.

buonorusi: kinerka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YTJEBOJbI, KUPHI,
dbepMeHTHI).

I'eorpadms: mMuHepanbl, TOpHBIC IOPOJBI, MOJIE3HBIE HCKOIAeMble, TOTLIMBO,
pPECYpCHI.

TexHonoTusA: MUIIEBbIE MPOIYKThI, OCHOBBI PAIlMOHAIBHOTO IHUTaHUS,
MOIOIIME CPEJICTBA, JICKAPCTBEHHbIE W KOCMETHUYECKUE IpernapaThl, MaTepualbl U3
HCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.
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3. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS YUeOHOT0 mpeaMeTa « XuMHUsD).
B pesynbrare wu3yueHus ydeOHOro mpeaMera «XUMHUS» CTYACHT JOJDKECH
chopMHUPOBATH CIECAYIONINE PE3YIHTATHI

JIMYHOCTHBIE Pe3yJabTATHI:

JInyHOCTHBIE PE3ybTAaThl OCBOCHMSI Y4EOHOro mpeaMera «XUMUSD TOJKHBI
OTpakaTb TFOTOBHOCTb W  CIOCOOHOCTh  OOYYAlOLIMXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXJEHUW,  COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUUCKOrO0 OOIIECTBa, PpACIIMPEHUE KUZHEHHOIO
OMbITA W OIbITA JEATEIIBHOCTH B IPOLIECCE PEATU3alMM OCHOBHBIX HAaNpaBICHUN
BOCIIUTATEIILHOW JI€SITENHbHOCTH, B TOM YHCJIE B YACTH:

JIP 1. epasicoanckozo eocnumanusi:

JIP 1.1 oco3HaHusi 00y4YarOMMUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

JIP 1.2 npexncraBieHus O COLMAIbHBIX HOPMAaX M MPaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUW B KOJJIEKTUBE;

JIP 1.3 rOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPH CO3JaHUHU
Y4EOHBIX NPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3aJ1ay, BBIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

JIP 1.4 cnocobHOCTM TOHMMATh M TPUHUMATH MOTHUBBI, HaMEpPEHUS, JOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3JIMYHBIX BUJIOB YUCOHOU IESITEIHHOCTH;

JIP 2. nampuomuueckozo 60Cnumanus:

JIP 2.1 UEHHOCTHOrO OTHOUIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUM;

JIP 2.2 yBaxeHusi K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHHUSI XWMHUHU, OCO3HAHMSI TOTrO, YTO JOCTHXXEHHS HAYKH €CThb PEe3yJIbTaT
JUTMTEIIHHBIX ~ HAOMIOACHWHM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U ITPAKTUKOB;

JIP 2.3 uHTepeca M MO3HABATEIBHBIX MOTHMBOB B IOJIYYEHUH MU MOCIEIYIOIIEM
aHanu3e MH(OpMAUUU O TNEPENOBBIX JOCTUKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

JIP 3. dyxoeno-upagcmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOI0 CO3HAHMSI, ITUYECKOIO ITOBEACHUS;

JIP 3.2 cmocoOHOCTM OIICHMBAaTh CHUTYallMM, CBA3aHHbIE C XUMHUYECKUMH
ABJICHUSIMH, W MPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HAa MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

JIP 3.3 TOTOBHOCTH OIICHHMBaTh CBOE MOBEJICHHE U MOCTYIKH CBOMX TOBApHINEH C
MO3ULAKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBUUA JTHUX
MTOCTYIIKOB;

JIP 4 hopmuposanus Kynomypot 300poebsa:

JIP 4.1 noHuMaHus LEHHOCTEH 3I0pOBOrO0 U Oe3zomacHoro oOpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXWYECKOMY 370POBBIO;
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JIP 4.2 coOmronenus mpaBuil O€30MacHOrO OOpallleHHs C BellecTBaMud B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEINBHOCTH,

JIP 4.3 mnoHMMaHHsS LEHHOCTM MPaBWI HWHAUBUAYAJIBHOTO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

JIP 4.4 oco3HaHus NOCJIEICTBUA M HENPUATHS BPEIHBIX NPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

JIP 5. mpyooeozo eocnumanus:

JIP 5.1 KOMMYHHMKAaTMBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKOM
JEeSATENbHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AEATEIBHOCTH;
JIP 5.2 ycraHOBKM Ha AakKTHMBHOE Y4YacTHUE B PEUICHUU MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

JIP 5.3 uHTEepeca K MpaKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMuyHOTO POja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 10 XUMUMY;

JIP 5.4 yBaxkeHus1 K TpyAy, JIIOASIM TpyJla U pe3yJbTaTaM TPyJAO0BOM AEATEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHOW TPACKTOPUU
oOpazoBanusi, Oyaymiel mpoheccuu 1 peanu3aii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB
C YY€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHWMHH, WHTEPECOB U
noTpedHOCTeN 00111eCTBa;

JIP 6 3konozuuecko2o eocnumanus:

JIP 6.1 »KkonOrMYecKu ILeNeco0Opa3HOro OTHOIICHHUS K MPUPOJAE, KaK UCTOUYHUKY
CYILIECTBOBaHMS )KU3HHU Ha 3€MIIE;

JIP 6.2 moHuMaHus TIOOANTBHOTO XapakTepa SKOJOTUYECKUX MpoOsieM, BIUSHUS
SKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMAIILHON CPELBI;

JIP 6.3 oco3HaHud HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTHMKEHUN XUMUU IS
peLIeHUs BOIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

JIP 6.4 axkTUBHOTO HENPUATHUS JEUCTBUM, NPHUHOCIIIUX BpPEd OKpYyKaromeh
OPUPOJIHON Ccpefie, YMEHHUs MPOTHO3UPOBATh HEOJIATONMPHUITHBIE HSKOJIOTHYECKUE
NOCJIEICTBUA NPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATH UX;

JIP 6.5 Hanuuus pa3BUTOrO 3KOJIOTMYECKOTO0 MBILIIEHUS, YKOJOTHUECKON KYJIbTYpHI,
OMBITA AEATEIIBHOCTH YKOJOTUYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
¥MMH B M0O3HABATEIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHOM MpPaKTUKE, CIIOCOOHOCTU
¥ YMEHHS aKTUBHO IIPOTUBOCTOSTH UACOJIOTUU XeMopoOuu;

JIP7 yennocmu Hayuyno2o NO3HAHUA:

JIP7.1 chopMHpPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MIPAKTUKH;

JIP7.2 mnoHumaHus crneuupUKd XUMUM KaK HayKH, OCO3HaHUA €€ poJu B
(GOpMHUPOBAHHUU PALMOHAIBHOTO HAYYHOTO MBIIIJICHUs,, CO3/JaHUU IIEJIOCTHOTO
IpeJCTaBlICHUs 00 OKpY’XKalolleM MHUpPE KaK O €IMHCTBE NMPUPOAbI U UeJIOBEKa, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHHH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

JIP7.3 yOexna€HHOCTH B 0CO0OW 3HAUYMMOCTH XWUMHUU JUIS COBPEMEHHOMU
LIABWIN3ALMN: B €€ TYMAaHUCTUYECKON HAIIPABJICHHOCTH W BaXXHOW POJM B CO3JaHUU
HOBOM 0a3bl MaTEpUAIBLHON KYJIBTYPbI, PEIIEHUH II100aJbHBIX TPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIrETUUYECKOH, MUIIEBON U IKOJIOTUYECKOU
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0€30MacHOCTH, B Pa3BUTUMU MEJMIIMHBI, 00CCTICUCHUH YCIOBUHN YCHEIIHOTO TpyAa U
HKOJIOTHYECKH KOMMDOPTHOMN KU3HU KAXKJIOTO WICHA 00IeCTBa;

JIP7.4 ecTecTBEHHO-HAyYHOW TIPAMOTHOCTU: TMOHUMAHHUS CYIIHOCTH METOAOB
MO3HAHUSA, HWCIIOJIB3yeMbIX B E€CTECTBEHHBIX HAayKaX, CIMOCOOHOCTH HCIIOIh30BaTh
MoJIydyaeMble 3HAHUS JJIS aHaIu3a U OOBACHEHUS SIBJICHUU OKPYXKAIOIIETO MHpa U
MPOUCXOAIINX B HEM MU3MEHEHUM, YMEHUS JelaTh 0OOCHOBAHHbBIC 3aKIIOUYEHUS Ha
OCHOBE HAy4HbIX ()aKTOB M MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cmocoOHOCTH CaMOCTOSATEILHO MCHOJIb30BaTh XHUMHUYECKHE 3HAHUS A
pelieHust Mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

JIP7.6 nnTepeca K MO3HAHUIO U UCCIIEI0BATEIIbCKON JIESITEIbHOCTH;

JIP7.7 TrOTOBHOCTM ¥ CHOCOOHOCTM K HENpPEPHIBHOMY OOpa30BaHUIO U
caM000pa30oBaHNI0, K aKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 1O XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

JIP7.8 mwHTEpeca K 0COOEHHOCTSM TpyAa B Pa3iuYHbIX cepax mpodeccnoHaIbHON
JIEATETBHOCTH.

MeTanpeaMmeTHbie:

MeranpenMeTHbie pe3ysibTaThl OCBOEHHUS MPOTrpaMMbl CPEAHETO OOIIEro
0o0pa30BaHus JOJIKHBI OTPaXKATh:

Osnadenue yHugepcaibHbIMU YUeOHBIMU NO3ZHABAMETbHBIMU OCUCMEUAMU:

1) 6a3oewie nocuueckue oelicmeusn:

CaMOCTOSITEeJILHO (hOPMYJIMPOBATH U aKTYaJM3UPOBATh MPOOJIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeAcisaTh LEJIH JIeITEIbHOCTH, 3ajJaBasi IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTaThl AEATECIHLHOCTH C MOCTaBJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IIPM OCBOCHUW 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE MNPU3HAKKA TOHSATUHA W YCTaHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSICHEHHSI OTIEIbHBIX (PAKTOB U
SIBIICHUIM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU [JJis KJIacCU(PUKAIMKM BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHaBJIMBaTh MNPUYMHHO-CICJICTBEHHBIE CBSI3M MEXKIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTHYECKHE PACCYXXICHUs (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUYMs] B pPaccMaTpHUBAEMBbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

MPUMEHATh B MPOIECCE MO3HAHUS, MCIIOJIb3yEMble B XMUMHHU CHUMBOJHUYECKUE
(3HAKOBBIE) MOJIENIH, ITPEOOPa30BLIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas popMyIia, ypaBHEHNE XUMUYECKON PEaKIny —
IpPU PEIICHWHA YYCOHBIX TO3HABATENBHBIX M TPAKTUYCCKUX 3a/ad, MPUMEHSTH
Ha3BaHHbIC MOJIECIbHBIE MPEACTABICHUS JI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oevle uccieoosamenbckue 0CUCmeu:
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BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB U XHUMHYECKUX
peakuuii;

dbopMynupoBaTh LN U 337a4d HUCCIIEIOBAaHUS, HCIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITENbHO C(HOPMYJIMpPOBaHHBIE BOIPOCHI B KadyecTBE MHCTPYMEHTA
MO3HAHUSI M OCHOBBI JUIsl (POPMUPOBAHHUS THIOTE3bI MO IMPOBEPKE MPaBUIHHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS W  IPOBEICHHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOMI0aTh 3a XOAO0M
npolecca, CaMOCTOSITENbHO MNPOTHO3UPOBATH €ro pe3ynbTar, (pOpMyIHpPOBATH
000011IeHHs U BBIBOJBI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HMCCIIEIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHYECKOM HCCIEAOBATENIbCKOM UM MPOEKTHOM
NeSITENIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOUCKY
METOJIOB pEUIEHUs] NPAKTUYECKHUX 3a]ad, MPUMEHEHHIO Pa3JIU4HbIX METOJI0B
MO3HAHUS,

3) paboma c unghopmayueii:

OPUEHTHPOBATHCSI B  PA3NIUYHBIX HCTOYHUKAX HH(popmanuu (Hay4dHO-
NOMyJIsipHAs IUTEPaTypa XUMUYECKOI0 COJAEPKaHUs, CIIPABOYHBIE IOCOOUS, pECYPChI
WuTepHera), aHaJIU3UpoOBaTh HWHGOPMAIMIO  pa3IMYHBIX BUAOB U QopMm
MPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTD;

(bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IUYHbIE METOJIbI MPHU TMOUCKE U
orObope wuHpOpMalMH, HEOOXOAUMON JUIsl  BBINOJHEHUS  Y4YEOHBIX  3a/Jay
OTPEIEIEHHOTO THUIIA;

npUOOpeTaTh OMbBIT HKCIHOJb30BAHUA HHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (OpMYy  TpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCII0JI30BaTh HaY4YHBIN SI3bIK B KAUECTBE CPEACTBA MIPU PadOTE C XUMHUYECKOM
uHbopMaIueil: MNPUMEHATh MeXNpeaMeTHble ((u3nueckne M MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIbI, (pOPMYJIbl, a0OpEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M  NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHUE CpPEICTBA
HarJIAIHOCTH.

Ynueepcanvnvie kommynuxamuenovie yueonviedeiicmeus:

3aJ1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAae€MOMl TE€MbI B XOJIe JHUANIOra W/WiH
JTUCKYCCHUH, BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOU MPEMJIONKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

BBICTYNIAaTh C TMPE3CHTAIMEN pe3yJbTaTOB TMO3HABATEIBLHON J1€ATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IPH BBIIOJHEHUH
XUMHUYECKOTO 3KCIIEpUMEHTa, MPaKTHUYECKON pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii yueOHOro MpoeKTa U (GopMyIUpOBaTh BHIBOBI 110
pe3ynbTaraM MPOBEAEHHBIX HMCCICJOBAHUN IYyTEM COIJIACOBAHMS IMO3UIMI B XOJ€
o0CcyxeHus 1 0OMEeHa MHEHUSIMHU.

Yuueepcanvnvie pezynamuenuie yueonvie oelicmeus:
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CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIIITH CBOK I103HABATEIIBHYIO
JIEATENbHOCTh, OIpenensass €€ Ueld W 3aJadyd, KOHTPOJHUpPOBATh U IO Mepe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh MpEJIaraeMblii  alTOPUTM  JICUCTBUN  MpuU
BBITIOJIHEGHUM YYEOHBIX ¥ HCCIIECNOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
b (}eKTUBHBIN crmoco0 WX pemieHus ¢ Y4ETOM TMONY4YEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKLIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESITENBHOCTH HA OCHOBE CAMOAaHAaIU3a U
CaMOOLICHKH.

18



IIpeameTHbIE PE3yJbTATHI

IIpenmMeTHBIE pe3yabTaThl OCBOeHHsI Kypca «O0mas 1 HeOpraHu4ecKas
XUMHUSD> HA 0230BOM YPOBHE JOJ/KHBI OTPAXKATH:

[IP1 cdopmMupoBaHHOCTH MPENCTABICHUN: O XUMUYECKOM COCTAaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, POJU XUMHH B TO3HAHUM SIBJICHUU
npuposbl, B (OPMUPOBAHUM MBIIUICHUS H  KYJIBTYphl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOW Jis pelIeHUs] MPAKTUUYECKUX
3a/lad U DSKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CPEAE;

[IP2 BnageHue CHUCTEMOM XUMHMYECKMX 3HAHMM, KOTOpas BKIIHOYAET:
OCHOBOTIOJIaraloIIre MOHATUS (XMMUYECKUN AJIEeMEHT, aToM, W30Tol, s-, p-, d-
AJEKTPOHHBIE OpOUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OO0BEM,
BAJIEHTHOCTh, JJECKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCICHUSA, XUMHYECKas
CBsI3b (KOBAJICHTHAs, MOHHAs, METAJJTMYECKasi, BOJOPOIHAS), KPUCTATUITHYECKAS
pEILIETKA, TUIIBI XUMHYECKUX PEAKIIHM, pACTBOP, SJIEKTPOIUTHI, HEAIEKTPOJIUTHI,
AJEKTPOJUTUYECKAST JUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakIuy, XMMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJUTUYECKOU JHCconMannu, nepuoauueckui 3akod .M. Menneneesa,
3aKOH COXPAHEHHUSI MACCHI BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU
P XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIME B OCHOBE MOHWMAHHUS NMPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SBJICHUM, ()aKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX,
cocTaBe, IOJYyYeHMHM UM  O€30IaCHOM  HCIOJB30BAaHUU  BaKHEHIIUX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEITEIILHOCTH YEJIOBEKA;

[1P3 cdhopMHUpOBAaHHOCT, YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKU
MOHSTUM, YCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE
MOHSTUS MPU ONMUCAHUU HEOPraHUYECKUX BELIECTB U UX MPEBPALICHHUI;

[1P4 chopMUpPOBAHHOCTh YMEHMI HCIOIB30BaTh XUMHUUYECKYIO CHMBOJIHKY
i1 cocTaBieHHUsT (OpMyJT BEUIECTB W YPABHEHMM XMMHUYECKUX peakiuil,
cuctematuueckyto HomeHkinatypy (IUPAC) wu TpuBuanbHbie Ha3BaHUS
OTJIEJIbHBIX HEOPTraHWYECKUX BEUIECTB (YrapHbli ra3, YrIeKUCIbId ra3, aMMHUaK,
rai€Has U3BeCTb, Heral€Hasi U3BeCTh, INThEBAs COJla, TUPUT U JIpyTuUe);

[IP5 cdhopmMupoBaHHOCTH YMEHHI ONpPEACNSITh BAJICHTHOCTh U CTEIECHBb
OKHCIICHHsS] XMMHUYECKUX JJIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTaBa, BUJ
XMMHMUYECKON CBsI3M (KOBaJIEHTHAsl, MOHHAs, MeETaJJIMYecKasi, BOJOpPOJHAasi) B
COCIMHEHUAX, THIl KPUCTAUIMYECKOM PEMETKHM KOHKPETHOIO BEIIECTBA
(aTOMHas, MOJIEKYJIApHAsi, HOHHASI, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

I[IP6 chopMUPOBaHHOCTb YMEHUH YyCTAHAaBIUBaTh IPHUHAJJIEKHOCTD
HEOPTraHWYECKUX BEILECTB IO MX COCTAaBy K ONpPENeNEHHOMY Kiaccy/Tpymrme
COEJIMHEHUH (ITPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHUA,



KHUCJIOThI, aM(OTepHbIE TUAPOKCUABI, COJIH);

[IP7 chopmMupoBaHHOCTH yMEHUH pPACKPBIBATH CMBICT MEPHOJUUYECKOTO
3akoHa JI[.MI. MeHnngeneeBa W JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONUIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (QYHKINH;

[TP8 chopmMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMMMUYECKHUX dJeMeHTOB |—4 mnepuonoB Ilepmoanmdeckoid CUCTEMBI
xumuueckux snemeHtoB JI.M. MenaeneeBa, WCMonb3ysl MOHSTUSL «s-, p-, d-
AJIIEKTPOHHBIE OPOUTATIN,

«QHEPreTUYECKHe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS! CBOMICTB
XUMUYECKUX DJJIEMEHTOB M HUX COCIMHEHUN 10 MepUoJaM U rpynmnam
Ilepnognueckoi cuctemMbl XUMUYECKHX dneMeHToB /.M. Menneneesa;

[TP9 chopmupoBaHHOCTE YMEHUN XapaKTEPHU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEUICCTB PA3JIUYHBIX  KJACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBSI3M MEK]Y HEOPTraHUYECKHUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOINX XUMUUYECKUX PEAKLINN;

I[TP10 cdopmMupoBaHHOCTH yMEHHUSA KIACCU(DUIMPOBATH XHUMHYECCKUE
peaKuy M0 pa3InyHbIM MpU3HAKAM (YUCIy U COCTAaBY pearupyroliux BEIIECTB,
TerIoBoMy 3(G(EKTy peakiuuu, U3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
00paTUMOCTH PEAKIINH, YYaCTHIO KaTajlu3aTopa);

I[TP11 cdhopMupoBaHHOCT, YMEHUW COCTaBISATH YpaBHEHHUS pEaKIUil
pPaA3JIMYHBIX THUIIOB, IIOJHBIE W COKPAIEHHBIE YPAaBHEHUSA PEAKLUNH HOHHOIO
oOMEHa, yYUThIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIMH YT A0 KOHLA;

[1P12 chopMHpOBaHHOCTH YMEHHUI POBOAUTH PEAKLIUH, TOATBEPHKAAIOLIUE
KA4YEeCTBEHHBI COCTAaB DPa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  IYTEM  HMOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  pPAacTBOpax
HEOPraHUYECKUX BEILIECTB;

[1P13 chopmMupOBaHHOCTh YMEHHIM PACKPBIBATH CYIIHOCTb OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN IOCPEICTBOM COCTABJIIEHUSA JJIEKTPOHHOTO
OayraHca 3TUX PEaKIIni;

[1P14 cdopMHupOBaHHOCT, yMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOM peakiuu OT pa3Iu4HbiX (AKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JACHCTBUSI (TTPUHITUII
Jle lllaTense);

I[IP15 cdopMupoBaHHOCTP  YMEHHUW XapaKTEpHU30BaTh  XUMHUYECKHE
MIPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KUCIIOTHI,
aMMHaKa, a TakXke CPOPMHPOBAHHOCThH MPEJCTABICHUN 00 OOIIMX HAy4YHBIX
MPUHITUNIAX U SKOJOTHYECKUX TPOOIeMax XUMUYECKOTO MTPOU3BOICTBA;

[IP16  chopmMupoBaHHOCTH  YMEHHUN  TMPOBOJUTH  BBIYUCICHHUS  C
WCIIOJIb30BAaHUEM TOHATHUS «MAaccoBas JIOJsI BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIMAX, MACChl BEIIECTBA WJIN OOBEMA
ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe€ WIH O0BEMY OJHOTO W3



YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(deKTa peaklund Ha OCHOBE
3aKOHOB COXPAHEHUS MACCHI BEIIECTB, IPEBPALLEHNS U COXPAHEHHUSI YJHEPTHH;

[TP17 CdopmupoBaHHOCT, YMEHHUH COONIOATh TMpaBUiIa MOJB30BAHUA
XUMHMUYECKON MOCYJ0M W J1abopaTOpHbIM OOOpPYJOBAHHMEM, a TaKXKe IpaBUIIa
oOpallleHHs ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBINOJTHEHHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

[IP18 cdopmMupoBaHHOCTH yMEHUW IUIAHUPOBATH M BBINOJIHATH
XUMHUYECKUN HKCIIEPUMEHT (pa3iioKEeHUE MEPOKCHAA BOJOPOAA B MPUCYTCTBUU
KaTaJIn3aTopa, ONPEACIEHUE Cpeabl pPacTBOPOB BELIECTB C  IMOMOIIBIO
YHUBEPCAJIbHOIO HMHJMKATOpPA, BIUSHUE pPAa3IMYHBIX ()AaKTOPOB HAa CKOPOCTH
XUMHUYECKON peaKkIuu, peakiud MOHHOrO OOMeHa, KauyeCTBEHHBbIE PEaKIUu Ha
cyib(dar-, kapOOHAT- W XJOPUI-AaHUOHBI, HA KAaTUOH AaMMOHMS, pEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3amad o Ttemam «Meramsl» U «Hemertamneny) B
COOTBETCTBHUM C TPaBWJIAMH TEXHUKH OE€30MaCHOCTH TMpU OOpallleHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYNOBAaHUEM, MPEACTABIATH PE3yJIbTAThI
XMMHYECKOTO 3KCIEepUMEHTa B (pOpMe 3amMcH ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 popMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

[IP19  cdopMupOBaHHOCTH  yMEHHMM  KPUTHUECKH  aHAJIU3HPOBAThH
XUMHUYECKYI0 MH(OpPMAIUIO, MOITYYaeMYyK M3 pa3HbIX HMCTOYHUKOB (CpeiCcTBa
MaccoBOM KOMMyHUKaluu, IHTepHET U ApyTHX);

[1P20 cdopmupoBaHHOCTH YMEHHI COOJIOATh MPABWIIA IKOJIOTHYECKU
LEJeCO00Pa3HOro MOBEJIEHUS B OBITY W TPYAOBOW JEITEIBHOCTH B LEIAX
COXpPAHEHMs CBOErO 3J0pPOBbs U OKPYKAIOLIEH IMPUPOJHON Cpeabl, OCO3HABATh
OMAaCHOCTb BO3JECHCTBUS HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX BEIIECTB,
nmoHuMast cmbicn  nokazatens IIJIK, moscHATe Ha mnpumepax CcrocoObl
YMEHBILIEHUS W NPEAOTBPAILCHUS MX BPEIAHOIO BO3JAEHUCTBUSA HAa OpPraHU3M
YEJIOBEKA;

[1P21 nns oOywaromuxcsi ¢ OrpaHMYEHHBIMU BO3MOXXHOCTSMH 3]I0POBBSI:
yMEHHME MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS
BELIECTB U XMMHYECKUX SIBJIICHHIA;

[TP22 nyst cnenbixX U cnaboBUIAIIMX O0YYAIOIIMXCSI: YMEHUE UCIIOIb30BaTh
penbedHO TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins a1 3anucn XUMHYIeCKUX

dhopmyI.

IIpenmMeTHbIe pe3yJbTaThl OCBOEHHS Kypca «Oprannyeckasi XuMus» Ha

0a30BOM ypPOBHE J0J/KHBI OTPAXKATH:

[1P23 chopMHUpOBaHHOCTH MPEJICTABICHUNA O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBCHHO- HAy4YHOM KapTUHBI MHpA, POJM XHMMHUU B TMO3HAHUU SIBJICHMI
npuposabl, B (GOPMUPOBAHWHM MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJIUMOM JUISl pelIeHUs MPaKTHUYCCKUX
3alad M OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CPEAE;

[IP24 BnajgeHue CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET:



OCHOBOIIOJIATalOlIMe TIOHATUSA (XUMUYECKHA D3JIEMEHT, arToM, JJIEKTPOHHAas
0o00JIOYKa aroMa, MOJEKyJa, BaJeHTHOCTb, 3JEKTPOOTPUIATEIHHOCTD,
XUMUYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpauléHHas),
MOJIb, MOJISIpHasT ~ Macca, MOJSIpHBI  O0BEM,  YIJIEPOJHBIA  CKEJeT,
GbyHKUIMOHANIBHAS TPYIIa, paAuKal, H30MEpHs, U30MEPhl, TOMOJIOTHYECKUH psij,
TOMOJIOTH, YTJIEBOJAOPOIbI, KHCIOPOX W a30TCOJAEpKAIIUE COCAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS);
TEOpUU U 3aKOHBI (TEOpHs CTPOEHHUs opraHnuyeckux Bemects A.M. bByrtneposa,
3aKOH COXPAHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMHH; MHUPOBO33PEHUECKME 3HAHUA, JIeKAIllMe B OCHOBE IIOHMMAaHUsA
OPUYUHHOCTH U CUCTEMHOCTH XHUMHUYECKHUX SIBIICHUH, (DAKTOJIOTUUYECKHE
CBEJICHUSl O CBOMCTBax, COCTaBe, MOJYYEHWU U O€30MaCHOM HCIOIb30BAHUU
BOXHEHMIINX OPraHMYEeCKHX BEIIECTB B OBITY M MPAKTUYECKOH NEeATEIbHOCTH
YEJI0BEKA;

[1P25 chopMUPOBAHHOCTh YMEHHMH BBISBISATH XApPAKTEPHbIE MPU3HAKU
NOHATUHM, yCTaHABIMBaTh MX B3aWMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOILKE
IIOHATHS IIPU ONMCAaHUU COCTaBa, CTPOCHUSA M MPEBPALLECHUN OpPraHUYECKUX
COCIMHCHUM;

[1P26 chopMHpOBaHHOCTh YMEHUN MCIOJIB30BATh XUMUUECKYIO0 CUMBOJIUKY
JUISL COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON)
GopMysl OpraHMYECKMX BELIECTB W YPAaBHEHMH XUMHUYECKUX PpEaKLUH,
M3TrOTaBIIMBATh MOJEIH MOJIEKYJ OPTraHMYECKUX BELIECTB NI MIUIFOCTPALUUA UX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

[1P27 cdopMHUpOBAaHHOCT, YMEHHH YCTaHaBIUBATh MPUHAJJICKHOCTD
W3YYCHHBIX OpPraHMYECKHMX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K
OnpeAenéHHOMY KJIacCy/TpyIie COeAHMHEHUH (YIJIeBOAOPOJbl, KHUCIOPOI U
a30Tco/iepKalllhe COEAMHEHMS], BBICOKOMOJEKYIISIPHBIE COCIMHEHNUS), 1aBaTh UM
Ha3BaHus 10 cucrematuyeckoil HomeHkiarype (IUPAC), a takxke nmpuBOoAuThH
TPUBUAJIbHBIE Ha3BaHUS OTAEJBHBIX OPraHUYECKUX BELIECTB (3TWJIEH, MPOIMUJIIECH,
alleTWIeH, STUJICHIJIUKOJb, TIHUIEPHH, (eHos, (opManmbAerui], aleTajibAeru,
MypaBbHHAsi KHUCJIOTA, YKCYCHAs KHCJIOTa, OJIEMHOBAas KHCJIOTA, CTEAPUHOBAs
KHCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, HEeJUTI0I03a, TIIUIHH);

[1P28 cpopmMupoBaHHOCTH YMEHUS OMPEILISATh BUABl XMMHUUYECKOU CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHEHIE);

[1P29 chopMHpOBAaHHOCTP YMEHHUS TPUMEHSTH TOJOKEHHUS TEOPHUH
CTpoeHusi opranuueckux BemiectB A.M. bytinepoBa s oObsCHEHHS
3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHHUS; 3aKOH COXPaHEHHUS
MaccChbl BEILIECTB;

ITP30 chopMupoOBaHHOCTH YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBA TUIHWYHBIX HpPEACTaBUTENICH pa3IHMuHBIX
KJIACCOB OPraHUYeCKUX BEIIeCTB (METaH, ATaH, ATHJIEH, MPOMWIEH, alleTHUJIEH,
oyranuen-1,3, metunoyraauen- 1,3, 6€H307, METaHOJ, 3TAHOJI, STUIICHIJIUKOJIb,



TIUIepuH, (PeHon, aneraibAeru/l, MypaBbUHAs M YKCYCHAsl KUCJIOTHI, TJIFOKO3a,
Kpaxmaji,  LeJUII0JIo3a,  aMHMHOYKCYCHas  KHCIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJAY HHUMH YPAaBHEHUSIMU  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKINi C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

[IP31  cpopMuUpOBaHHOCTH  YMEHHUS  XapaKTEepU30BaThb  MCTOUYHUKHU
YTJIEBOJOPOJHOTO ChIpb (HEPTh, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE TPUMEHEHHNE POIYKTOB MepepadoTKy;

ITP32  chopMUpOBAaHHOCT, yMEHHM IPOBOJIUTH  BBIUYMCICHUS  TIO
XUMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA
WM TIPOJYKTa PEAKIMH 10 W3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3
HCXOJHBIX BEILIECTB WU MPOJYKTOB PEAKIIHNH);

ITP33 cdopmHupOBaHHOCT, yMEHUM BIAACTh CHUCTEMOM 3HaHHU 00
OCHOBHBIX METOJAaX HAy4YHOTO T[IO3HAHUS, HCIOJb3YEMbIX B XHMHUU IPH
W3YYCHUU BEIIECTB W XUMHUYECKUX SIBICHUM (HaOIIOneHHe, W3MepeHue,
HKCIIEPUMEHT, MOJICITUPOBAHNE), UCTIOIB30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS
JUISl TIPUHATHS PEIIEHUA B KOHKPETHBIX JKMU3HEHHBIX CHUTYAIUSAX, CBS3AHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

[1P34 cdopmupoBaHHOCTh YMEHHMI CcOOMIONAaTh MPaBWIIa TOJb30BaHUS
XUMUYECKOM TMOCYJ0M U JTa0OpaTOpHBIM OOOpYJOBAaHHMEM, a TakXe MpaBuiIa
oOpalieHuss ¢ BEUECTBAMU B COOTBETCTBUU C MHCTPYKUHUSAMH MO BBITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

I[TP35 copMupOBaHHOCT, yYMEHHMM  TUIAHUPOBaTh W BBINOJHATH
XUMUYECKUN HKCIEpUMEHT (TpPEeBpallleHUs OpPraHUYEeCKHX BEIIECTB IpHU
HarpeBaHWM, IOJIYYEHHE OTUJIEHA M HU3YYEHHE €ro CBOMCTB, Kauy€CTBEHHBIE
peakIuu OpPraHUYeCKUX BEIIECTB, JCHATypalus OCJKOB TpU HarpeBaHUU,
[[BETHBIE peakIMu OeJKOB) B COOTBETCTBUM C TIpaBUJIaAMU TEXHUKHU
O0e3omacHOCTM  TpU  OOpallleHMd C  BellecTBaMHM U J1abOpaTOpHBIM
o0opy/oBaHUEM, TMPEJCTABISITh PE3YyJIbTAThl XUMUUYECKOTO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHH COOTBETCTBYIOIIUX PEAKIUHA U (HOPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

[IP36  cpopMupOBaHHOCTH  YMEHHUW  KPUTUYECKH  aAHAIM3UPOBATh
XUMHYECKYI0 MH(GOpPMAIUIO, TOJYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeicTBa
MaccoBoil nHbopmanuu, UHTepHET U ApyTHX);

[TP37 cdhopMupOoBaHHOCTh yMEHUN COOJIIOAATh MpaBUIa JKOJIOTHYECKU
1[EJIeCO00PAa3HOT0 TOBENEHUSI B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIAX
COXpPAHEHMs CBOErO 3J0pPOBbs U OKPYXKAIOIIEH MPUPOJHON Cpenbl, OCO3HABATH
ONIACHOCTh BO3JCUCTBUS HA KMBBIE OPraHU3MBI OIPEIEIIEHHBIX OPraHUYECKUX
BEILECTB, MOHMMas cMbich nokazatens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIEHUS M MNPEIOTBPAILCHHUS HMX BPEIHOTO BO3JIECUCTBUS HAa OPraHU3M
YEJI0BEKA;

[1P38 st oOywarouuxcsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3]I0POBBSI:



yMEHUE TPUMEHSITh 3HAaHWS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHUS
BEILECTB U XUMUYECKUX SBICHUM;

ITP39 nns cnenbix U c1abOBUASAIIUX 00YUYAIOIIMXCS: YMEHHUE UCIIOIb30BaTh
penbedHO TOUSUHYIO crucTeMy 00o3HadeHwmii JI. bpaiins mist 3anucu XuMHU4IecKux
dbopmy.



4. TemaTn4yeckoe IIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padodeil MPOrpaMMbl BOCIIUTAHMS ¢ YKa3aHHEM KOJIHYeCTBA
4acoB, OTBOAUMbIX HA OCBOEHHE KAXK/10il TeMbl Y4eOHOro npeaMeTa « XMMUsD)

Ne Tema 3ansaTus Konnue B toMm uucne JInuHOoCTHBIE

1.1 CTBO YP |13 |K CP pe3yJIbTaThI
. 4acoB

1. | Beenenue B xypc. MHCTpyKTax. BXOIHO! KOHTPOII®. 2 2

1. O0mas 1 HeopraHu4veckasi XuMHs 14 4 6 2 2

Conepxanne: TeopeTnueckne 0CHOBbI XMMHH

XuUMHYeCKHi 3eMeHT. AtoM. Snpo atoma, M30TOIBI. DJIEKTPOHHAs 000JI0YKAa. DHEPreTHYeCKHE YPOBHH, IOJIYPOBHH.
ATtoMmHEIE opOuTaNH, s-, p-, d- ameMeHTEl. OCOOCHHOCTH paclpeleIeHNs] IESKTPOHOB 110 OPOHTAIAM B aTOMax JJIEMEHTOB
MIEPBBIX YETBIPEX MEPUOAOB. DICKTPOHHASI KOHPHUIYpALHsl aTOMOB.

Iepronuueckuit 3akoH u Ilepuoanueckas cuctema xumudeckux siemeHtoB [I.M. MenneneeBa. CBs3b NepUOANYECKOTO
3akoHa U [lepuoanueckoil cuctembl xumuyeckux eMeHToB J[.M1. MenneneeBa ¢ COBpeMEHHOI TeopHei CTPOEHHs aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMWCTB XMMMYECKUX DIEMEHTOB M 00pa3syeMbIX UMH HPOCTBIX U CIOXKHBIX BEIIECTB IO
IpyNIaM U neproaaM. 3HaueHHe NePHOJUIECKOro 3aKOHA B PA3BUTHU HAYKH.

Ctpoennue BemecTBa. XUMUUYECKas CBA3b. Buabl XUMH4IeCcKo cBs3H (KOBAJICHTHAs HEHOJLIPHAS U MOJIIPHAS, HOHHAS,
MeTaunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOH CBSI3M (OOMEHHBII U JOHOPHO-aKLENTOPHBIN ).
BonoponHas cBsi3b. BaneHTHOCTD. DiIeKTpOOTpULATENbHOCTE. CTeneHb OKUCIeHUs. MIOHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa BEIlecTBa. THIIBI KPHCTAINYECKIX
peuérok. 3aBUCUMOCTb CBOIMCTBA BELIECTB OT THIA KPUCTAITMYECKON PEIIETKH.

IMonsTHE O AUCTIEPCHBIX cUCTeMaX. VICTHHHBIC H KOIIOUIHbBIE pacTBOPEL. MaccoBast 10 BEIIECTBA B PACTBOPE.
Kiaccu¢pukanuss HeOpraHMYeckux coequHeHHH. HoMeHKiaTypa HeOpraHMYecKHMX BellecTB. [ 'eHeTnmueckas CBSI3b
HEOPraHMYeCKUX BEIECTB, IPHUHAUISKAIUX K PA3IMYHBIM KJIaccaM.

Xumnueckas peakuus. Kiaccudukanus XUMHUYECKMX PpEAKUMH B HEOPraHMYECKOW W OPraHWYecKOH XHMHH. 3aKOH
COXPaHEHUS MAaCCHI BEIIECTB, 3aKOH COXPAHEHHs U NIPEBPAIICHUS] SJHEPTHU IIPU XUMUUECKUX PEaKIHAX.

CKOpOCTb peakiuy, e€ 3aBUCHMOCTb OT Pa3yIM4HBIX (akropoB. OOpaTnMele peaknun. XuMmudeckoe paBHoBecue. DakTopEL,
BIIUSIIONINE HA COCTOSTHUE XHUMIYecKkoro paBHoBecws. [Tpunmun Jle Illarense.

OnekrtponnTudeckass auccoruanus. CunbHble M ciabble 3nekTpoinTsl. Cpena BOAHBIX PACTBOPOB BEILIECTB: KHCIAs,
HelTpanbHasi, mweinoyHas. Ilowsmue o 800opoonom noxazamene (pH) pacmeopa. Peaxumu moHHOTO OOMeHa. [udponus
HeopeaHUYecKux U OP2aHU4ecKux aeuecms.

OKHCITHTETbHO-BOCCTAHOBUTENbHbIC peaKIuu. [lonamue 06 anekmponuse pacniagog u pacmeopog coneti. Ilpumenenue
271eKmpPonU3a.

Heopranndeckast XumMus

Hemerannsl. Ilonoxenue HemeramnoB B Ilepuoiauueckod cucreme XHMUUeckux osnemeHtoB JI.M. Menneneesa u
0COOEHHOCTH CTpOeHUs aToMoB. dusHyeckrue CBOUCTBA HEMETAUIOB. AJUIOTPONUS HEMETAaUIOB (Ha IpUMepe KHCIOpOoJa,
cepsl, pocdopa u yriepona).

XHUMHYeCKHe CBOMCTBAa BaXHEHWINMX HEMETAJUIOB (TaloOreHOB, cepbl, a30Ta, docdopa, yriepoja M KpeMHHs) U HX
coeTUHEHH (OKCHIOB, KHCIOPOJICOIEPKAIIIX KUCIOT, BOJOPOIHBIX COSUHEHHIT).

[IpumeHeHne Ba)XHEHIINX HEMETAIUIOB M UX COEJIMHEHUH.

Meramner. ITonoxenne meramtoB B Ileproanueckoit cucteme xumudeckux snementoB JI.M. MenneneeBa. OcobeHHOCTH
CTPOEHHS DJIEKTPOHHBIX O000JIOUeK aToMOB MeTawioB. OOmme d¢usnueckne cBoiicTBa MeTayuioB. CIUIaBEI METAJIOB.
DNeKTPOXUMHUYECKUH Ps HAPSHKCHUH METaILIOB.




XHUMHYECKHE CBOMCTBA BKHEHIIINX METAJUIOB (HATPH, KaIuil, KaJbLii, MAarHUH, aTFOMUHUN, IHHK, XPOM, JKeJie30, Me/ib) U
WX COEMHEHUH.

OO0mue crnocoObl mosydeHus MetauioB. Memannypeus.. Kopposua memannos.

Cnocobwl 3auumol om kopposuu. [IpuMeHeHe METaUIOB B OBITY M TEXHHKE.

XuMHus 1 )KU3Hb

Ponb xumuu B 00€CHIEYEHUH IKOJIOTUUECKOM, SHEPIeTHUECKON U MUILEBOH 0€30MacHOCTH, pa3BUTHU MeauLUHBL. [ToHATHE O
Hay4HbIX METO/IaX M03HAHHS BELIECTB U XUMUYECKUX PEaKLMH.

Ipencrasnenust 06 0OIMX HAYYHBIX IPUHIUIIAX POMBIIIICHHOTO HOJIYYCHHUs BAXKHEHIITNX BELIECTB.

UYenoBek B MUpPE BEIIECTB M MAaTEpHAIOB: Ba)KHEHUIINE CTPOUTENILHbIE MAaTepHabl, KOHCTPYKLHOHHBIE MaTepUallbl, KPacKy,
CTEKJI0, KepaMUKa, MaTepHajIbl ISl SIEKTPOHUKH, HAHOMATEPHaJIbl, OPraHUYECKHE U MUHEPAJIbHbIE YI00pEHHS.

XHUMHS 1 30pPOBbE YEJIOBEKA: MPABUIIA UCIIOIB30BAHMS JICKAPCTBEHHBIX PENapaToB, MpaBHiIa 0e30MacHOro
HCIOJIL30BAHMS IIPENapaTtoB OBITOBOM XHMHH B IOBCEIHEBHON JKH3HH.

2. | OcHOBHBIE NOHATHS U 3aKOHBI XUMHH. [leproandeckuil 3aKoH U
Ilepnonnueckas cuctema XUMU4eCKuX 3j1eMeHToB 1. 1. Menneneesa u
cTpoeHue aroma. CTpoeHue BEIeCTBa.

3. | Ilpaktuueckoe 3anstue Nel. Kiaccudukanus HEOpraHMueCKuX COSTUHEHUH 1 2
MX CBOMCTBA.

4. | CamocrosiTesibHas padoTa:
CP Nel. Boma. PacTBOpBI. D5IEKTPOIUTHYECKAS TUCCOLAALIUS.

5. | IIpaktuueckoe 3anstue Ne2. XuMHueCcKre peakiyu.

6. | Ilpakmuueckoe 3auamue Ne3. Memannvl u nememanisi.

7. | Xumus 6 ovimy.

JIP 1.1 - 1.4,
JIP2.1-23,
JIP 3.1-3.3,
JIP 4.1 — 4.4,
JIP 5.1-5.5,
JIP 6.1 - 6.5,
JIP7.1-7.8

Koncynbranus

DN [N N[

8. | UTOI'O B 1 cemecTpe

2. Opranu4eckasi XuMust

23

10

2.1. OcHOBHBIE MOHSATHSI OPraHUYECKOIl XMMUM U TEOPHUS CTPOEHUS
OpPraHuYecKUX COeAUHECHUM.

Conepxanue: [Ipeamer opraHuueckodl XuMuHU: €€ BO3HMKHOBEHME, DPAa3BUTHE U  3HAYEHHE B MOJTYYEHUH HOBBIX
BEILECTB U MaTepuayioB. Teopust CTPOEHUs OpraHMueckux coeauHeHuit A.M. BytnepoBa, €€ OCHOBHbIE ITOJIOKEHMS.
CTpyKTypHBIE (pOPMYIIBI OPraHMIeCcKuX BemecTB. I'oMmonorus, n3omepus. XuMudecKkas CBSI3b B OPraHUYECKUX COCIUHEHUIX
— oJMHApHBIC U KpaTHbIe cBs3H. [IpencraBnenue o knaccHUKAIME OPraHUYCCKUX BemecTB. HoOMeHKIaTypa OpraHM4ecKux
coeMHEHHH (CUcTeMaTH4ecKas) U TPUBHANIbHBIE Ha3BaHHs BXKHEHIINX MpeacTaBUTeNell KIacCoB OPraHUYECKHX BEIIECTB.

9. | Teopus cTpoeHUs1 OpraHUYECKUX coeTUHEHUI. OCHOBHbBIC TOHATHUS
OPraHUYEeCKOM XUMHH.

2.2. YrieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH.

Copepsxanne: AnKaHbl: COCTaB M CTPOSHHE, TOMOJIOTHYECKUI psijl. MeTaH U 3TaH — NpOCTeHIMe NPEACTABUTENN alKaHOB:

JP1.1-14,
JP2.1-23,
JIP 3.1 -3.3,
JIP 4.1 -44,
JIP 5.1 -5.5,
JP 6.1 -6.5,
JP7.1-7.38




(3rUeckue 1 XMMIIECKHE CBOHCTBA (PEaKIH 3aMEIIeHUs U TOPEHHs), HaX0XKACHUE B IIPUPOJIE, IOIyICHHE U IPUMEHEHNUE.
AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYCCKUH psiJ. OTWIEH W HPONWICH — HPOCTEHIINe NPENCTABUTEIH AalKCHOB:
¢u3nueckne W XHUMHYECKHE CBOWCTBA (peakUWMH THAPUPOBAHUS, TaJOTCHHPOBAHMS, THAPATAlNH, OKHCICHUS U
MOJIIMEPH3ALUH), TIOIyYeHHEe U IPUMEHEHUE.

AnkanueHsl: Oytaaues-1,3 1 MmeTunOytaaneH-1,3: crpoeHne, BaXHEUIINE XUMHYECKUE CBOMCTBA (PeakLus MOIUMEPH3AIIN).
INomyyeHue CUHTETHYECKOTO KaydyKa H PE3HHBL.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHI psJf. ALETHICH — IMPOCTCHIINH MpEeJCTaBUTENb ANKHHOB:
COCTaB, CTpOCHHE, (GU3MUECKHEe U XUMUIECKUE CBOMCTBA (PeaKMy THAPUPOBAHHS, FAIOT€HUPOBAHNS, THAPATALMH, TOPEHNUS),
HOJTy4eHue U MPHUMEHEHHE.

Apenbl. Benson: cocras, ctpoeHue, GH3UUSCKUe 1 XUMHYECKHE CBOMCTBA (PeaKIMy TaIOTCHUPOBAHKS 1 HUTPOBAHMS),
HOJlydeHNe U IpUMeHeHne. Tonyon: cocmas, cmpoenie, usuyeckue u XumMuieckue ceolicmsd (peakyui 2ai02eHUpo8aHus u
HUMpPO8anus), nonyuerue u npumerenue. TOKCHIHOCTE apeHOB. ['eHeTHYECKas CBSI3b MEXKTY YTIICBOAOPOAAMH,
MPHHAIIEKAIMME K Pa3TUIHBIM KIaCCaM.

[pupoaHbie UCTOUHUKH YTIeBO0pon0B. [IpupoaHblii ra3 u nomyTHble HedTsHbIe ra3bl. HedTh u € npoucxoxaeHue.
Croco6bI epepaboTku HeTH: MeperoHka, KPEeKUHT (TepMUYECKIH, KaTATHTHIECKuit), muposu3. [IpoaykTsl nepepaboTku
He()TH, X IPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITy. KaMEHHBII yrosb U MPOAYKTHI €ro nepepaboTK.

10. | IIpakTtruueckoe 3anstue No4. AnkaHsl.

11. | Ilpaktuyeckoe 3anarue NoS. AJKeHbl. AJTKaIUCHBI U KayIyKH.

\9}

12. | ANKuHBI. ApeHBbI.

13. | CamocrosiTeibHasi padoTa:
CP No2. IIpupoaHble HCTOYHUKHU YTIEBOAOPOIOB.

2.3. Kucaopoacoaepxamue opranHudyecKkue coe{uHeHust

Conepxanne: [lpenenbHple 0THOATOMHbBIE CITUPTHL. METAaHOT U ITaHON: CTPOCHHE, (HH3NUECKHE U XHMHYECKHE CBOICTBa
(peakuuy ¢ akTHBHBIMH METaJUIaM¥, TaJIOTEHOBOAOPOIaMH, TOPEHHUE), IPUMEHEeHHe. BoIOpoJHbIe CBSI3U MEXKIY MOJICKYJIaMHI
cnupToB. JleficTBHe MeTaHOIa ¥ 3TaHOJIa Ha OPraHU3M YesIoBeKa.

MHOroaToMHbIe CHUPTHL. DTIICHININKOIb ¥ IUIEPHH: CTPOCHHE, (PH3NIECKIe X XUMIUUECKHE CBOIICTBa (B3anMOJeHCTBHE CO
IIENOYHBIMH METa/UTAMH, KAa4eCTBEHHAs pPeaKIys Ha MHOTOAaTOMHBIC CHHpTHI). JleicTBHE HA OpraHH3M YeIOBEKa.
ITpumenenue rIIULEpHHA U STHICHIIIHKOII.

DeHOM: CTPOCHUE MOJEKYJIbI, QU3HUecKUe U XUMUUYecKHe cBoiicTBa. TokcnaHOCTh (enomna. [Ipumerenne dpeHona.
Anpaernisl U kemonvl. DOpMaNBICTHA, aUETAIbICTUA: CTPOCHHE, (H3MYECKHE M XUMHYECKHE CBOWCTBA (peakiuu
OKHUCJIEHHS ¥ BOCCTAHOBJICHUsI, KAYECTBEHHbIE PEaKIU1), TIOTyueHHEe U IPHUMEHEHHE.

Ayemon: cmpoenue, ¢usuveckue u Xumuueckue ceoucmea (peakyuu OKUCIeHUs U B0CCMAHOGIEHUs), NOTyYeHue U
npumenenie.

OJIHOOCHOBHbBIE HpE/CIbHbIC KapOOHOBBIC KHCIOTHL. MypaBbHHAsE W YKCyCHas KHCIOTBI: CTpOeHHe, (usnmueckue u
XHMHU4YeCKHe cBoiicTBa (CBOiicTBa, oOwIMe IS Kiacca KHUCIOT, PEeakuusl JTepU(UKaL¥K), MOJyYeHHE M NpPUMEHEHHE.
CreaprHOBass ¥ OJEWHOBAas KHCIOTHI KaK IIPEACTAaBHTENN BBICHIMX KapOOHOBBIX KHCIOT. MBDTa Kak COJMH BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOIIee JefiCTBHE.

Cnoxuble >(QUpBl Kak NPOMU3BOAHBIE KapOOHOBBIX KHCIOT. [mapomm3 cinokHeIx d3¢upoB. XKupsl. ['maponus >KHPOB.
IIpumenenue >xupoB. buonoruueckas poib KUPOB.

VYreBonsl: cocraB, KIacCHGHKANUS YIJIEBOJOB (MOHO-, IW- M IONUcaxapuabl). [moko3a — mpocTeifmmii MOHOCaxapuu:
OCOOEHHOCTH CTPOEHHS MOJICKYJNBI, (H3MUeCKHe H XUMHUYECKHe CBOICTBa (B3amMopelcTBue ¢ ruapoxcuaoM meau(ll),
OKHCJICHHE aMMHUa4yHbIM pacTBOpPoM okcuaa cepebdpa(l), BoccraHoBIeHUE, OPOXKEHUE TIIIOKO3bI), HAXOXKACHHUE B MIPUPOJE,
IpUMeHeHue, buonoruueckas ponb. Gorocunres. PpykTo3a KaK H30Mep TIIIOKO3bL.




Caxaposza — npedcmagumenv OUCAxXapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPUPOOe U NPUMEHEHUe.
Kpaxmain u memmonnosa Kak mprupo IHbie monuMepsl. CTpoeHne Kpaxmana ! 1e/uTiono3sl. Ou3nueckine U XUMHIECKHE CBOMCTBA
Kpaxmana (THAPOJU3, KAUECTBEHHAs PEAKIUS C HOJIOM).

14. | Ilpakmuueckoe 3anamue Ne6. Cnupmol. Denonbi. 2 2
15. | Ilpaktuueckoe 3anarue Ne7. Anpaeruabl 1 keToHbl. KapOOHOBBIE KUCIIOTHI.
16. | Crnoxxnbie 3upsl. YTIEBOIBI. 2 2
2.4. A3orcoaepikamue opranndeckue coequHenus. Ilosmmepsl.

Conepxaume: Amunvi. Memuramun u auuaun: cocmag, cmpoenue, usuueckue u XUMuvecKue ceoucmea (2openue,
83aumodeticmaue ¢ 6000 U KUCIOMAMUL).

\S]
\S]

AMHHOKHCIIOTBI KaK aM(OTEpHbIE OpraHudyeckue coeauHeHns. PU3MYEeCKHe M XMMHYECKHE CBOICTBA aMHHOKMCIOT (Ha
IpHMepe IINIHHA). bronormyeckoe 3HaueHNe aMIHOKHUCIIOT. [lenTH b,

bBenky Kak NpUpPOAHBIE BBICOKOMOJEKYJSIPHbIE coeanHeHWs. IlepBHuHAs, BTOPHYHAs M TPETHYHAs CTPYKTypa OEIKOB.
XHUMHYECKHe CBOMCTBA OSNIKOB: THAPOJIN3, NEHATypaLys, KaueCTBEHHbIE PEaKIUU Ha OeJIKH.

OCHOBHBIC TOHATUS XMMHU BBICOKOMOJICKYJSIDHEIX COEAWHEHUH: MOHOMEp, IIOJIUMEp, CTPYKTypHOE 3BEHO, CTEICHb
MOJIMMEPH3AIMH, CPEIHSST MOJEKyJsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIDHBIX COCIWHCHHH —
HOIMMEPH3ALH U HOIMKOHACHCALIHS.

ITnacmmaccer (nonusmunen, NOIUNPONULEH, NOTUSUHUXAOPUO, nOTUCIUpOn). Hamypanvreiii u cunmemuueckue Kayuyku
(6ymaouenogbiii, X10ponpeHosblil U U30NPeHosblll). Bonokna: namypanbhvle (X10N0K, Wepcniv, WENK), UCKYCCMEEHHbIe
(ayemamuoe 80J10KHO, 8UCKO3a), CUHmMemuyeckue (KanpoH U Jaecat).

17. | A3oTcoaepxaiiye OpraHMueckue cCoeIMHeHNs. BeicOkOMONeKynsipHbIe 2 2
COEIMHEHMUS.
18. | KonTtpoawsHas pabora 2 2
19. | Koncynpranus 2 2
20. | Ilpaktuueckoe 3anstue Ne§. [Tonumepsl. 1 1
HUTOI'O Bo 2 cemecTpe 23 10 9 2 2

IIpoMeskyTouHasi aTTecTanus 6 opme:

mudepeHnnpoBaHHOTO 3aueTa B 1 cemecTpe

BCEI'O 1O JUCIUIIVIMHE: 39 16 15 4 4

VP — ypox; 113 — mpaxtrueckue 3austus; K — koncynpranum; CP — camoctositenbHas pabora.

IIpogeccuonanvro opuenmuposanHoe cooepicanue npeomema, HanpasieHHoe Ha UHMeZPAYUIo ¢ Co0epAHcanuemM 00uenpopheccuoHanbHblx OUCYUNTIUH
U npogheccuoHaIbHBIX MOOYIEl 8b10ENIEHO KYPCUBOM.
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