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1. TIOSACHHUTEJIbBHASA 3AIIUCKA.

1.1. Oo0aacTs NpuMeHEeHHUS MPOrPaMMBbI Y4eOHOM AMCUMIIIMHBI
O6mieoOpazoBaTenbHas yueOHas qucUUIUIMHA « Xumus» uszydaercs B Komtemxke 'Y,
peaM3yIoleM MpOrpaMMy CpeIHero oOIero oOpa3oBaHUs B Tpeleinax OCBOCHUS
OCHOBHOM TpodeccroHanbHOil 00pa3oBaTeNbHOW NpOrpamMmbl Ha 0a3e OCHOBHOTO
oO1rero 00pa3oBaHusl MpU MOATOTOBKE CHEIUATUCTOB CPEHETO 3BEHA.

Pabouast mporpamma nmo yueOHOW AMCHMIUIMHE «XUMHs» ([anee XUMHs) Ha ypOBHE
cpenHero oOmiero obOpaszoBaHusi pa3paboTaHa Ha ocHoBe dDenepaibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit ®enepanuny, ®I'OC COO,
®I'OC CIIO u nonoxenuii GpeaepaabHON OCHOBHON 00111€00pa30BaTEIHLHON MPOTPAMMBI
cpenHero oOuiero oOpa3zoBaHHs C yU4E€TOM MOJIy4aeMOW CIEHUaTbHOCTHY» U OCHOBHBIX
MOJIOKEHUH enepanbHON pabodeit mporpaMMbl BOCTTUTaHUSI.

1.2. eun u 3a1a4u y4eOHOM JUCUMILIUHBI:

dopMUpoBaHUE Yy CTYACHTOB TMPEACTABICHUS O XUMHUYECKON COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa KaK OCHOBBI IPUHSATHUS PEUICHUN B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOT'O MIOBEAECHUS B IPUPOJHOM Cpeie.
3ajaun TUCHUIUINHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUSI XMMUUYECKUX MPOLIECCOB
U SIBJICHUM B OKPY’KAIOIIEU cpelie, ETOCTHOM HayYHON KapTHUHBI MUPa, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPTAHUYECKUX U OPraHMYECKHUX BEILECTB,
YpPaBHEHUSI XUMHUYECKHX pEaKIHil, OOBACHATb HUX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKK MPOBEACHUS MTPOCTEUILINX XUMUYECKUX IKCIIEPUMEHTATbHBIX
UCCJIEIOBAHUM C COONIIOACHUEM MpaBWil O€30MacHOro OOpalieHusi ¢ BELIECTBAMU U
71a00paTOPHBIM 000PYAOBaAHUEM;

4) pa3BUTh YMEHHSI HCIOIb30BaTh HWH(MOPMAIMIO XUMHUYECKOTO XapakTrepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUSI TPOTHO3UPOBATH TMOCIEACTBUS CBOEH JAESITEIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh NOHMMAHHE 3HAUYUMOCTH JIOCTH)KEHUH XMMHMUYECKOH HayKH
TEXHOJIOTUH JUIS Pa3BUTHS COIMAIBLHOM 1 IMTPOU3BOJICTBEHHOM cdep

2. OBIIAS XAPAKTEPUCTHKA YUYEBHOMN JUCIIUIIJIMHBI.

XUMHUSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
[IMBWIN3AIMHN, B CO3/JaHUM HOBOW 0a3bl MaTepualibHON KyJIbTypbl. OHA BHOCUT CBOM
BKJIaJ] B (hOPMHUPOBAHUE PAITMOHATILHOTO HAYYHOT'O MBIIICHHUS, B CO3/IJaHUE T[EJIOCTHOTO
MPEICTaBICHHS 00 OKPYKAIOIIIEM MUPE KaK O €AMHCTBE MPUPOIBI U YETIOBEKA, KOTOPOE
dbopMupyeTCS B XUMHUHM HA OCHOBE MMOHUMAHUS BEIICCTBEHHOTO COCTaBa OKPYKAIOIIETO
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MHpa, OCO3HAHUS B3aUMOCBA3M MEXKAY CTPOCHHEM BEIIECTB, MX CBOWCTBAMU H
BO3MOXHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYSI C JpPYIMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTajia
HEOTHhEMJIEMON YacCThI0 MHPOBON KYJIBTYpbl, HEOOXOIWMBIM YCIOBHUEM YCIEIIHOTO
TpyJa ¥ OKH3HM KaxJa0oro wieHa oOmiectBa. CoBpeMeHHass XHMMHS KaKk Hayka
co3ujaTeNbHasl, KaKk HayKa BRICOKMX TEXHOJIOTHUI HAMpaBlieHa HA PEIICHHUE TI100aTbHBIX
Mpo0OJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA - CHIPhEBOM, YHEPIE€TUUECKOM, ITUIIEBOM,
HKOJIOTMYECKON 0€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B cooTrBercTBUMM C OOmMMMHU NENSIMH W TPUHLUIIAMHU CPEIHEro o0Imero oOpa3oBaHUs
cojiep>KaHre y4eOHOM JuCHUIUIUHBL «XuMUs» (0a30BbIi  ypOBEHb U3YUYCHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCA,
HEOOXOAMMYI0 HUM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIFOUEHHUSI B J)KU3Hb COLMYyMa, IPOJOJKEHUSI 00pa30BaHus B Pa3IU4HbIX 00JIACTAX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTaBnsitomIUMHA  Y4E€OHOU JUCHUIUTMHBI «XUMHUS» SBISAIOTCS 0a30Bble KypChl -
«Oprannyeckas xumus» U «OOmas u HeopraHuyeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOMl HAayKH: CHUCTEMa
3HAHUN TI0 HEOPTaHMYECKOW XWMUU (C BKJIIOYCHUEM 3HAHUN W3 OOIIeH XUMHUH) U
OpraHn4yeckon xumuu. DOpMHUpPOBAHHWE JNAHHOW CHUCTEMbl 3HAHUW NPU HU3YyUYECHUU
npeaMera o0ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usi BEIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaep:xanus KypcoB - «Opranndeckas XuMusi» 1 «O011as 1 HeopraHu4eckas
XUMUS» CHOPMHpPOBAHA B MpOrpaMMe MO XMMHM Ha OCHOBE CHCTEMHOIO MOAXoAa K
M3Y4YEHUI0 y4yeOHOro Marepuaia M OOyCIIOBJIE€HA HUCTOPUYECKH OOOCHOBAHHBIM
pa3sBUTHEM 3HAHUN Ha ONPEHACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce
OpraHUYECKON XMMHM BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCUYECKOW TEOPHUU
CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a TAKXKE HAa YPOBHE CTEPEOXMMHUYECKHX H
AJIEKTPOHHBIX MPEICTABICHUI O CTpoeHUHU BenlecTB. CBeeHUsI 00 M3yyaeMbIX B Kypce
BEIIECTBAX MAIOTCS B PA3BUTUU - OT YTJIEBOAOPOJOB JIO CIIOKHBIX OHOJOTHYECKH
AKTUBHBIX COCIMHEHHWHW. B Kypce OpraHmyeckom XWUMHUM IIOJYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOro o0Imero oOpa3oBaHHsS TNEpPBOHAYAIBHBIC
MPEACTABICHUSI O XUMUYECKON CBSI3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMUUECKON PEAKLINH.

3. MECTO YYEBHOHW JUCOUIIJIMHBI B YYEFHOM IIJTAHE

Mecro xumuum B cucreme CIIO onpenensercs ero MO3HaBaTEIbHBIM U
MHPOBO33PEHYECKUM 3HAYEHHEM, BOCIUTATEIbHBIM TOTEHIMAJIOM, BKJIQJOM B
CTaHOBJICHHE JINYHOCTH YeJIOBEKA. YueOHas JUCITUIUTHHA « XUMUS SBISETCS YIeOHBIM
MPEMETOM U3 0053aTebHOM MpeaMeTHOM o0nacTi « EcTecTBeHHOHAYYHBIE TPEIMEThI)
®I'OC cpemnero obmero obOpasoBanus. B xomremxe JII'Y, peanmmu3syromiero
00pa3oBaTEIbHYIO MPOTPaMMy CpeIHEro oOIero oOpa3oBaHus B Mpejeiaax OCBOCHHS
OIIOII CIIO na 6a3e 0cHOBHOT0 00111er0 00pa3oBaHusl, yueOHas JUCIUIUIMHA « XUMUSD)
uzyyaetrcsi B obuieoOpa3zoBarensHoM Hukie ydeonoro miuana OIIOIT CIIO na 6Gaze
OCHOBHOTO 0011ero o0Opa3oBaHUs C TOJy4YEHHEM CpeaHEro OOIIero ooOpa3oBaHUS



(ITICC3). B yueobnbix muanax IIIICC3 mecto y4eOHON AMCUMIUIUHBI «XUMHUSI»— B
cocraBe 00111e00pa30BaTENbHBIX YU€OHBIX JUCIUILINH, GOPMUPYEMBIX U3 0053aTEIbHBIX
npeameTHbix obnacteit ®PI'OC cpennero ooduero oOpa3zoBaHus, A CHEHUATBHOCTH
CIIO 40.02.04 - «¥OpucnpyaeHuus.

4. PE3YJBTATDBI OCOBOEHUS YYEBHOM JAUCHHAITINHBI
(MMYHOCTHBIE, MeTaNnpeIMeTHbIE U TPeAMeTHbIE Pe3yJbTAThl 0CBOCHUN y4eOHO
AMCHUILIMHBI)

JINMYHOCTHBIE PE3VYJIbTATEI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOSHUsI OOYYarOITUMUCS
IporpaMMm cpeaHero ooOmero o0pa3oBaHUs (JMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeTonu4Yeckol OCHOBOWM i pa3pabOTKU  TUITAHUPYEMBIX
PE3yIBTATOB OCBOCHMSI IPOTPAMM CPEIHETO OOIIEro 00pa30BaHUs SBISIETCS CUCTEMHO-
NEeATENIbHOCTHBIN MOJIXO/I.

B CcOOTBETCTBHM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMUHOCTHBIX
PE3yBTATOB OCBOEHUS TMpEAMETa « XUMHUS» HA YPOBHE CPEIHET000IeT0o 00pa3oBaHUs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIFOLIHE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUNUCKOM TpaXaaHCKOW MIACHTUYHOCTH - TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HaJIMyue MOTUBAIIUU K O0y4YECHHUIO;

1[eJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEW U UCTOPUUECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTU
EHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, TPUCYIIIMMU LIEJIOCTHONM CUCTEME XUMUYECKOTO
o0Opa3oBaHus;

HaJMYME MPABOCO3HAHUS JKOJOTUUYECKOW KYJIBTYpPhl M CHOCOOHOCTH CTaBUTh IIEJIH U
CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE PE3YIbTATHl OCBOCHHS MpeaMera «XUMHUS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHOW NESITEIBHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMU,
COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€AJIAMH POCCUIICKOTO
IPaKIaHCKOT'0 OOIIECTBa, MPUHSATHIMU B OOIIIECTBE HOPMaMH U MPaBUJIAMU MTOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTIO3HAHMS, CaMOPAa3BUTHUS U HPABCTBEHHOIO
CTAHOBJICHUSI JIMUHOCTU O0YYarOITUXCSI.

JIngHOCTHBIE PE3YIbTATh OCBOCHHUS MPeaMeTa « XUMUSH OTPaKaOT CPOPMUPOBAHHOCTH
OIbITa MMO3HABATEIBHONU U MPAKTUYECKON NIEATETbHOCTH 00yYarouuXcs M0 pealn3anuu
NPUHSATHIX B 00IIECTBE IIEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rPaskIaHCKOr0 BOCIIUTAHUSA:

OCO3HaHMS 00yYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH, yBAKEHUS
K 3aKOHY U MPABOIOPSIKY;

MpeACTaBJICHUA O COLOUAJIbHBIX HOpMAax W IIpaBHIIaAX MCKIMYHOCTHBIX OTHOIIICHUU B



KOJJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKON HEATENbHOCTH MpPU CO3JAHUU Y4eOHBIX
IIPOEKTOB, PEIICHUH YYeOHBIX M IMO3HABATENBHBIX 3a/1a4, BBIMOJIHEHUU XUMUYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAaMEPEHHUs, JIOTUKY U apTyMEHTHI
APYTUX MPU aHAJIM3€ Pa3INYHbIX BUIOB yUeOHOU NESTEIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIHUI0 OTEYECTBEHHOMU
XUMUW;

YBaXXEHUS K MPOILECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS
XUMHUHU, OCO3HaHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh pPE3yJabTaT JINTEIbHBIX
HaOMIOACHUH, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX IMOMCKOB, IMOCTOSHHOTO Tpy/Ja
YUYEHBIX U MPAKTUKOB;

MHTEpECa M T[03HABATEIbHBIX MOTHBOB B IMOJYYEHUU U TIOCIEAYIONIEM aHaIU3e
uH(GOpPMAIIH O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUMU;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYallud, CBS3aHHbIE C XHMHUYECKUMHU SBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OLEHMBATH CBOE IMOBEJEHUE M IOCTYIKH CBOMX TOBApHILEH C MO3ULIUN
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MOCEACTBUI 3TUX NOCTYIIKOB;

4) (popMupoBaHuA KYJbTYPbI 310POBb:

MOHUMAaHUsl LIEHHOCTEN 3J0pOBOro M 0Oe3omacHoro obpasa >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOILUEHUS K COOCTBEHHOMY (DHU3MYECKOMY M IICUXHMUYECKOMY
3J10pPOBBIO;

coOJIrOICHUS MPaBUJI O€30MacHOr0 OOpallleHus! ¢ BEIIECTBAMH B OBITY, TTOBCEIHEBHOM
KU3HU U B TPYJIOBOH JESATEIBHOCTH;

NOHUMAaHUSl IIEHHOCTH TMpaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
HOBEJCHUS B CUTYALMSIX, YTPOKAIOIIMX 310POBbIO U )KU3HU JIOJCH;

OCO3HAHUS MOCIEICTBUI M HENPUATUS BPEAHBIX NMPUBbIUEK (YyHOTPEOIEHUS alKOTrOJIs,
HapKOTHUKOB, KYPEHHS]);

5) TPYAOBOT0 BOCIIMTAHUSA:

KOMMYHHKATUBHOW KOMIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENIbCKON JAESITEeIbHOCTH,
OOLIECTBEHHO MOJIE3HOW, TBOPUECKON U JPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHWHM NPaKTUYECKHUX 3aJa4 COLHUATbHOU
HaIlpaBJIEHHOCTH (B paMKaxX CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IMuHOro poja, B TOM YUCIE Ha
OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYY, JIIOISAM TPYa U Pe3yJbTaTaM TPYA0BON AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUAYAJIBHON TPAEKTOPUU

oOpazoBanusi, Oyayien MpoPpeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U NMOTpeOHOCTEN
00I11eCTBa;



6) IKOJIOTHYECKOr0 BOCIIMTAHUSA

HKOJIOTMYECKH  LIEeTIeCOO0pPa3HOTO  OTHOILIEHUS K TOpUpPOAe, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MIIE;

NOHUMaHUS  TJIOOATBHOTO  XapakTepa  OSKOJOTUYECKHX  MpoOJeM,  BIHMSHUS
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMAIBHON CpEebL;
OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHKEHMH XUMUHU JUIS  PELICHHUS
BOIIPOCOB PALMOHAIBHOTO ITPUPOOINOIb30BAHHS;

AKTUBHOTO HENPUATUA AEHCTBUMN, IPUHOCAIIUX BPEI OKPYXKAIOLIEH IPUPOAHON Cpene,
YMEHHSI ~ TPOTHO3UPOBATh  HEONArOMPUATHBIE  SKOJOTHYECKHE  TOCIEICTBUS
MPEINPUHUMAEMBIX AEUCTBUNA U NPEAOTBPAIIATh UX;

HaJU4YMsl Pa3BUTOrO SKOJOTMYECKOIO MBILIJIEHUS, 3KOJIOTHYECKOW KYJIbTYphI, OMbITA
JESTENbHOCTH IKOJIOTMYECKON HAINpaBICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMANILHON MPAKTUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO MPOTUBOCTOSATH UJCOJIOTHHXEeMODOOHH;

7) LHEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHMMAaHUA CleUM(UKH XUMUU KaK HayKH, OCO3HaHHUs €€ poid B (OPMUPOBAHUU
palMoOHAIBHOTO HAYYHOTO MBIIICHUS, CO3JaHUM LIEJOCTHOTO MpEeACTaBIeHUs 00
OKpPY’KaIOILIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B MMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEMN U pEelIEHUH IPOOJIEM COXPAHEHUS IPUPOJTHOIO PAaBHOBECHS;
yOeKAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH ISl COBPEMEHHON IUBWIM3AIMU: B €&
I'YMAaHHCTHYECKOW HANpaBI€HHOCTH M BaXXHOM pOJM B CO3JAaHUM HOBOW 0asbl
MaTepUalbHOW KyJIbTYpbl, PEIICHHH IJIOOAIbHBIX MPOOJIEM YCTOWYMBOIO PpPa3BUTHUSA
YeJI0BEYECTBA - CHIPhEBOM, SHEPreTUUECKON, TUIIIEBON U IKOJIOTUYECKOM 0€30MacHOCTH,
B PAa3BUTUU MEIULMHBI, 00ECIICYEHUH YCJIOBHM YCHENIHOTO TPYyAa U HKOJOTHYECKU
KOM(DOPTHOM KU3HU KaXkJA0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIpPAMOTHOCTH: TOHMMAHHS CYIIHOCTH METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble
3HaHUA AJI aHaJIn3a U OOBSICHEHMS SIBJICHUIN OKPY’KaIOLEro MUpa M MPOUCXOJAIINX B
HEM HU3MEHEHUI, yMEHHUs JejaTh OOOCHOBAaHHBIE 3aKIIOUEHHS HAa OCHOBE HayUYHBIX
(aKkTOB ¥ UMEIOIIKXCS TaHHBIX C LIEIBIO MTOJIYYEHHUs JOCTOBEPHBIX BBHIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENIHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS [UIsl pPELICHHS
po0JIeEM B pEAIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON 1EATEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPAa30BAHMIO, K
AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHWI MO XMMHHU B COOTBETCTBUM C >KM3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJla B pa3iMuHbIX cdepax mnpodeccuoHanbHOU
NEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI
B pesynbrare u3ydeHuss XMMUU Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUA Y
oOyuyatomierocss OyayT chOpMHUPOBaHBI TMO3HABATEIbHBIE YHUBEPCAIbHBIE YUYEOHBIC



JIEUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAJIbHbIC Yy4eOHbIC JACHCTBUS, PETyJSATHBHBIC
yHUBEpCaJIbHbIEC yUeOHbIE IeWCTBHS, COBMECTHAS I€ITEIbHOCTD.

[To3HaBaTenbHbIE YHUBEPCAIbHBIC YU€OHBIE IEHCTBUS

bazoBble Jlornueckue 1encTBUs

* VYcraHaBIMBaTh CYIIECTBEHHBIM TMPU3HAK WJIM OCHOBAHUS ISl CpPaBHEHUS,
KJIacCU(UKAIIUA U 0000IICHHS

* BBISBISITS 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX

» CamocTosaTenbHO (HOPMYITUPOBATh U aKTyaATH3UPOBATh IPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

* OMNpENENATh LENIN JIeITeIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKECHUS

* BHOCUTH KOPPEKTHUBHI B JICATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM,
OIICHUBATh PUCKU MOCIEJCTBUMN NESITEIHLHOCTH

* Pa3BuBaTh KpeaTUBHOE MBIIICHHUE MPU PEIICHUH KU3HEHHBIX MTPo0JieM

ba3oBrie nccnenoBarenbckue JeHCTBUS

* Bnamerp HaBblkamMHM y4eOHO-HCCIIEOBATENbCKON M TPOEKTHOW JIESITEIbHOCTH,
HaBBIKaMU pa3perieHus: npooyiem

* OBnageHue BUJAMH JEATEIBHOCTH 1O IMOJYYEHHIO HOBOIO 3HAHUS, €ro
HWHTEpIpEeTanu, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX CUTYAIIHSIX,
B TOM YHCJIE TIPH CO3/IaHUH YYCOHBIX U COIMATBHBIX TPOCKTOB

* @OpMHUpPOBAHME HAYYHOIO THUIIA MBIIUICHUS, BIIAJICHUE HAYYHOU TEPMHUHOJIOTHEN,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMHU

* BbISBISTh NPUUUHHO-CIEJCTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3a7ady, BbIABUTAThH
TUIIOTE3Y €€ PElIeHUs, HAXOAUTh apryMEHTHI JIJIs TOKAa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS

* AHanu3upoBaTh TOJYUYCHHbIC B XOJI€ PELICHUS 3aJlauyd pPe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUAX

* VYMeTh TNEpeHOCUTh 3HAHUS B TI03HABATEIBHYIO U TMPAKTUYECKYH O0JacTu
KUZHEACATEIbHOCTH;

* yMeTb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEM;

* OCYIUIECTBJISITH II€JICHANPABIECHHBIN MOUCK TIEPEHOCA CPEACTB M CIIOCOOOB JCUCTBUS
B NIPOECCHOHAIBHYIO CPEIY

* CnocoOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJAOB TO3HAHMUS;

* CTaBUTHh U (POPMyIUPOBATH COOCTBEHHBIC 33/1aUud B 00pa30BaTEIbHOU JEATEIbHOCTH
Y KU3HEHHBIX CUTYaIUsX;

* CTaBUTH NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHNUS;

* BBIJBUTATh HOBBIC UJICHU, MIPEJIaraTh OPUTrHHAIIbHBIC MTOIX0/IbI U PEIICHUS;

* pazpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHaATIU3a UMEIOIINXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB

Pabora ¢ nndopmanueit

* Bnamerp HaBpIKaMU MOJy4YeHUST HH(OpPMAIMM W3 HMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITETIbHO OCYIIECTBISATh MOMCK, aHAJIW3, CUCTEMATU3ALMI0 U UHTEPIPETALUIO
uH(GOPMAINH PAa3IMYHBIX BUIOB U (DOPM Mpe/ICTaBICHUS

* Co3gaBaTh TEKCTHI B pa3IUYHBIX (opMarax ¢ yuyeToM Ha3zHAYCHHUS MHPOPMAIUU U



LEJIEBOM ayJIUTOPUH, BEIOMpasi ONTUMAIbHYIO (OpPMY IIPEICTABIICHUS U BU3yallU3al[uu
* OreHUBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(POpPMALIMH, €€ COOTBETCTBUE
IPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM

* Hcnonws3oBath cpeiacTBa MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX UM OpPraHU3AIMOHHBIX 3a7ad C
coOmoacHueM TpPeOOBAaHWM JPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHuns, TPABOBBIX M OJTUYECKHMX HOPM, HOPM HWHOOPMAIMOHHON
0€e30MacHOCTH

* Brnamerp HaBbIKaMHM pPACTO3HABAaHWSA W 3aIMUTHl WHPOpMANuu, WHPOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTHU

Kommynukatusnsie YV /|

OO61enue

* OcymecTBIsATh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

* BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILIEHUS U B3aUMOACHCTBUS

* Pa3BepHyTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpEICTB

* AprymMeHTHUPOBAHHO BECTHU JUAJIOT

Perymarusnsie YV /|

Camoopranu3zanus

* CaMOCTOSITEIbHO  OCYIIECTBIIATH TMO3HABATEIBHYIO JEATEIBHOCTh, BBISBIISTH
mpoOJIeMbl, CTaBUTh W (POpMyIHpoBaTh COOCTBEHHBIE 3aJa4ll B 0Opa30BaATEIBHON
JESTENHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

* J1aBaTh OIEHKY HOBBIM CUTYaIIHSIM

¢ CaMOCTOSTENIbHO COCTaBJIATH IJIaH PEIIEHUs MPOOJEMBbl C YYE€TOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

* JleJaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBAaTH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHE;

* OLICHUBATh MPUOOPETEHHBIHN OIBIT;

* crnocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW SPYAUIIMH B Pa3HBIX
00JacTsX 3HAaHUH

CaMOKOHTPOJIb

 JlaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM

* Bragerp HaBbIKaMM TO3HABAaTENbHOM pe(rueKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIIMTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

* HCMOJb30BATh NPUEMbI pe(IEKCUHU 111 OEHKH CUTYalllU, BBIOOpa BEPHOTO PELICHUS;
* yYMeTb OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS TT0 UX CHUKEHUIO

* OMOUHOHAJIBHBIN UHTEIUIEKT, IIPEAIIOJIararoLun c(OpMHUPOBAHHOCTH:
CaMOpETyJIMPOBaHUsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHUE  NPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJEHUE, CIIOCOOHOCTh aIaNTUPOBATHCA K AMOIIMOHAIbHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTUBALIUH,
BKJIIOYAIONIEH  CTpeMJieHHe K JIOCTHKEHHUIO 1€MW yCHexXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXO/ISI U3 CBOMX BO3MOKHOCTEH

1



IMPEIMETHBIE PE3VYJIBTATHI

[IpenMeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUsS» OTPaXKaroT:
Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

CdopmMupoBaHHOCTD peACTaBICHUM 0 XUMHYECKOU COCTaBJISIOIIECH
€CTECTBEHHOHAYYHOM KAapTHHBI MHUpPA, POJIM XMMHUU B MO3HAHUU SIBIICHUU IIPUPOABI, B
(hOpMHUPOBAHUM MBITIUICHHSI ¥ KYJIBTYPBI TUYHOCTH, €€ (PYHKIIMOHATBLHON TPAaMOTHOCTH,
HEOOXOAMMOM JUIsl pelIeHUs] MPAKTUYECKUX 3a7ad W JKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 30POBbIO U IPUPOJHOU cpelie

Bnagenne cucteMoll XMMUYECKHX 3HAHWUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
NOHATUS (MOJIEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJIAPHBIA OOBEM, YIIEpOAHBIA CKEJNET,
(yHKIIMOHANBHASA TPYIA, paguKal, H30MEpHUs, H30MEpPbl, TOMOJOTUYECKUU P,
TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPO/I- U a30TCOJIEpKAIUE COCIMHEHUS, OMOJIOTUYECKU
aKTHBHBIE BeEIIeCTBa (YIJIEBOIbI, >KUPBI, OCIKH), MOHOMEpP, TMOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO
CTpoeHus oprannveckux Bemects A.M. bytinepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
A3bIK XUMHH, (PAKTOJIOTMYECKHUE CBEJCHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U
0€30macHOM MCTOJb30BAHUH BAKHEHIITNX HEOPTAHUUECKUX U OPTaHUYECKHUX BEIIECTB B
OBITY M MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKa

ChopMupOoBaHHOCTh ~ YMEHHMI  BBISBISATH  XapakTEepHbIC  TMPU3HAKUA  TOHATHIA,
YCTAHABIIMBATh WX B3aWMOCBA3b, HCIIOJb30BATH COOTBETCTBYIOIIME TMOHATHS MPU
ONMCAaHWM COCTAaBa, CTPOCHUS W MNPEBPAIICHUM OPraHUYECKUX COCIUHECHUH
c(OpPMHUPOBAHHOCTh YMEHUI MCHOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOW) POpMyTT OpraHUuYEeCKUX
BCIIECCTB W YPAaBHEHUW XHWMHWYECKUX PpEAKIMH, HW3rOTABIMBATH MOJEIU MOJEKYJI
OpraHUYECKUX BELIECTB I WJUIIOCTPALMHM MX XUMHYECKOTO M IPOCTPAHCTBEHHOIO
CTPOCHUS

CdopMupoBaHHOCT ~ YMEHHMH  YCTAaHABIMBATh  IMPUHAJUICKHOCTh  W3YUYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTABY U CTPOCHHUIO K OMPEIEICHHOMY KJlaccy (TpYIIIe)
coeuHeHUd  (YIJIEBOJOPOJBI, KHUCIOPOA U  a30TCOJEpXkalue  COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JlaBaTh MM Ha3BaHUSA IO CHCTEMATUYECKOU
HoMenknatype (IUPAC)

ChopMupoBaHHOCTh YMEHHS OMPEICIATh BUIBI XMMHYECKOW CBS3M B OPraHUYECKHUX
COEIMHEHHUSIX (OIMHAPHBIE U KPATHHIE)

CdopMupoBaHHOCTh YMEHUS IPUMEHSTH: TMOJIOKEHUS] TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa st OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHSI MAcChl BEIIECTB
Yraesogopoasl. Kuciopoacomepskamue H  a30TCOAepKALIUE OPraHU4YecKHe
coeqrHeHMs. BbICOKOMOJIEKY/ISApHBIE COeIMHEHH S

CdopMupoBaHHOCTh YMEHHMI NPUBOAUTH TPUBHAIbHBICE HAa3BaHUS  OTIEIbHBIX
OpraHUYECKUX BELIECTB (ITUJICH, MPOMUJICH, AlleTHJICH, 3TUJICHTJIUKOJb, TJIHMIICPUH,
dbenon, Qopmanbaerun, ameTalbIeruja, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a, (PPYKTO3a, KpaxMmal, IeJUII0II03a,
TJTUIMH)



CdhopMupOBaHHOCT, YMEHHMM XapaKTEepU30BaTh COCTaB, CTPOCHUE, (PUBHYECKUE W
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEIEH PAa3IMUYHBIX KJIACCOB OPTaHUYECKUX
BelIecTB (MeTaH, 3TaH, dTWJIEH, MPOMUIIEH, aleTuieH, Oytaauen-1,3, MeTuiOyTaaueH-
1,3, OeH30Jl, METaHOJI, ATaHOJ, AITHJICHIJIMKOJb, TJIHIEPUH, (DEHOJ, aleTalbJeru,
MypaBbHHasi U YKCyCHasi KHUCJIOThI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHUCJIOTA)

ChopMupoBaHHOCTh yMEHHUS WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b  MEXKIY
TUMUYHBIMU ~ TPEJCTABUTEISIMA  PA3JIMYHBIX  KJIACCOB  OPraHUYECKUX  BEIECTB
YPaBHEHUSIMU  COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUM C  HUCHOJIH30BAHUEM
CTPYKTYPHBIX (hOpMYJT

ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BATh HCTOUYHHKU YIJIEBOJOPOJHOTO ChIPbS
(HedTh, TPUPONHBIA Ta3, Yroyib), CIOCOOBI HUX TMEpepabOTKU U MPAKTUUYECKOE
MIPUMEHEHUE TTPOIYKTOB MepepaboTKu

Xumus u xku3Hb. Pacuerst

CdopMupoBaHHOCTh YMEHMH BIAJIETh CHUCTEMOM 3HAHMI OO0 OCHOBHBIX METOAAX
HAy4YHOr0 MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U XUMHUUYECKUX
aBJieHU (HaOMO/IeHne, MU3MEpPEHHUE, HKCIIEPUMEHT, MOJIEIHPOBAHUE), HCIOIH30BaATh
CUCTEMHbIE XMMUYECKUE 3HAHUS U1l MPUHATUS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

CdopmupoBaHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJIH30BAHUS XUMUYECKOM MOCY 10
U Ja00OpaTOpHbIM 00OpPYJOBaHUEM, a TAKXKE IMpaBUiia OOpallleHUsi C BEIIEeCTBaMH B
COOTBETCTBHUH C UHCTPYKIUSIMU MO BBIMOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB
ChopMupoBaHHOCTh YMEHHUH IUJIAHUPOBATH W BBIMOJHSITH XUMHUUYECKUN DKCIICPUMEHT
(mpeBpaleHuss OpraHUYeCKUX BEHIECTB NPU HArpeBaHUM, MOJYyYEHUE OTUJICHA W
M3YUYCHHE €r0 CBOMCTB, KQUECTBEHHbBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JACHATYpaIUs
OCJIKOB MpPHU HarpeBaHHWM, IBETHBIC pPEaKIMu OEJIKOB) B COOTBETCTBUHU C IpaBUJIAMU
TEXHUKH O€30MacHOCTH TMpuU OOpalieHHd C BeIIeCTBAMU U JJaOOPaTOPHBIM
000OpyI0BaHUEM; TPENICTABIATh PE3YyJIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aMKiCcH ypaBHEHUN COOTBETCTBYIOLIUX pPeakluid U (OopMyIHpOBaTH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB

CdopMupoBaHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHUS MO XUMUYECKUM YpPaBHEHHSIM
(Maccel, 00beMa, KOJWYECTBA HCXOJHOTO BEIECTBA WM TMPOIYKTAa PEaKIUU I10
M3BECTHBIM Macce, 00beMy, KOJIMUYE€CTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WU MPOIYKTOB
peakiuun)

ChopMupoBaHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMHUUYECKYIO WH()OPMAITHIO,
MOJTy4aeMyI0 U3 pPa3HbIX UCTOYHUKOB (Cpe/cTBA MaccoBOM nHpopmaluu, ceth HTEpHET
U ApYyTHe)

CdopmupoBaHHOCTh yMEHUHM cOONIOAATh MpaBUJa 3KOJOTMUYECKH LEIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOU JCATEIBLHOCTH B LIEIAX COXPAHEHUSI CBOETO 3I0POBbS U
OKpY>Karolleld NPUPOAHON Cpenbl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS HA JKHUBBIC
OpraHU3MBbI ONPEICIICHHBIX OPTaHUYECKUX BEUIECTB, IOHUMAasi CMBICI TIOKa3aTeNs

[IIK (mpenenbHO AOMYyCTUMOM KOHIIGHTpPALUM), TOSICHATH HA MPUMEpPax CIOCOObI
YMEHBIIICHUS U TPEAOTBPAILCHUS UX BPEIHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA



Teopernvyeckue 0CHOBbI XUMHHU

Brnanenne cucteMod XMMUYECKMX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE
NOHATUS (XMMHUYECKHI JJIEMEHT, aToM, JJIEKTpOHHAas o00ojiouka aTtoma, s-, p-, d-
AIEKTPOHHBIE opbuTanu aTOMOB, WOH, MOJIEKYIa, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCJIECHHUS, XMMHUYECKasl CBSI3b, MOJIb, MOJISIpPHAs
Macca, MOJISIpHBIH 00BEM, KpHUCTAJUTMYECKash PElieTKa, THMbl XUMHUYECKUX PEeaKIui
(OKHCIUTENHbHO-BOCCTAHOBUTENBHBIE, AK30- M 3HIOTEPMUYECKUE, PEAKIHUH HOHHOTO
oOMeHa), pacTBOP, DJICKTPOIHUTHI, HEIJEKTPOIIUTHI, HIEKTPOIUTHIECCKAS TUCCOIUAIINS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XWUMHYECKOM PEAKUUH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHsS DIICKTPOJUTUUECKON AHCCOIMAIUU,
[Tepuonuueckuii 3akon [[.1. Menaeneena, 3akoH COXpaHEHUSI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN SI3BIK XMMUH, (HaKTOJOTHYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe,
MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BaHUU BaKHEUIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U MPAKTUYECKOU JesATeIbHOCTH YenoBeka CHopMUPOBAHHOCTh YMEHUM BBISBIIATH
XapakTepHbIE TPU3HAKA W  B3aWUMOCBS3b M3YUYEHHBIX TOHSATUH, IPUMEHSITh
COOTBETCTBYIOIIME TMOHSTUS IPU OMUCAHWU CTPOEHUS U CBOWCTB HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILECHHII; BBISBISATH B3aUMOCBS3b XUMUUECKUX 3HAHUN C OHSITUSMHU
U TIPEJCTABICHUSIMU JPYTHUX €CTECTBEHHOHAYYHBIX MTPEAMETOB

Biianenne 0CHOBHBIMM METO/IaMH HAYYHOT'O TO3HAHUS BEIECTB U XUMUYECKUX SIBICHUN
(HaOnroneHue, u3MepeHre, SIKCIEPUMEHT, MOJIETUPOBAHNUE)

ChopMupoBaHHOCTh yMEHUN OMpPEAENATh BaJCHTHOCTh W CTEIECHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBA, BUJ XUMHYECKOU CBSA3U
(koBasieHTHasi, MOHHAs, MeETAJUIMYECKasi, BOJOPOJHAs) B COCAUHECHUSX, THI
KPUCTALTMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBa (aTOMHAas1, MOJIEKYJIsipHasi, HOHHas,
MeTaJlJTuYecKas)

ChopMUpOBaHHOCT, yYMEHUM OIpENesaTh XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHUM

CdopMupoBaHHOCTh YMEHHS KJIACCUDUIIMPOBATH XUMUYECKHUE PEAKIIUU MO PA3THUUHBIM
npu3HaKaMm (YUCIY U COCTaBy pearupyrollux BEHIECTB, TEIUIOBOMY 3P GEKTy peakiuu,
U3MEHECHHUIO CTENEHEH OKHUCIEHUS JJIEMEHTOB, OOpPAaTMMOCTH PEaKIUH, YYACTHIO
KaTajau3aropa)

CdopMupoBaHHOCTh yMEHUW COCTaBIATH YpPAaBHEHHS PEAKIHMN pa3TUYHBIX THUIIOB,
MOJIHBIE M COKpAII[EHHBIC YPaBHEHHUS PEaKlUii MOHHOTO OOMEHA, YYWTHIBAsK yCIIOBUSA,
MPU KOTOPBIX 3TH PEAKIIMHU UIYT A0 KOHIIA

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPKIAONINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIONIIUE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BEIIECTB

CdopmMupoBaHHOCTH YMEHUN PaCKpbIBATh CYIIHOCTb OKHUCJIUTEIBHO
BOCCTAHOBUTEJIBHBIX PEAKINI MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OajiaHca ATUX
peakuuii

CdopmMupoBaHHOCTh YMEHHUI OOBICHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKITUU
OT pa3NTUYHBIX (AKTOPOB

CdopmMupoBaHHOCTh YMEHHI O0BICHITH XapaKTePp CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHemHero BozuaeicTBusa (mpunuun Jle Illarense) OOmas u

1



HeOpraHuvyecKast XuMus
CdopmupoBaHHOCTh yMEHUHM packpbiBaTh cMbich Ilepuoguueckoro 3akona JI.U.
MenpeneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3HPYIOUIYIO, OOBSICHUTEIBHYIO WU
POTHOCTUYECKYIO QYHKIIUU

CdopMupoBaHHOCTh yMEHUW XapaKTepU30BaTh AJIIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKUX 351eMeHTOB | - 4 nepuonoB [lepuoanyeckoi cUCTEMbl XUMHUYECKUX
anemenToB JI.M. MenpeneeBa, ucmosb3ys moHATUA "s-, p-, d-dJIeKTpOHHBIE OpOUTaIn",
"SHEpreTUYecKrue YpOBHU'", OOBACHATH 3aKOHOMEPHOCTHM U3MEHEHHUSI CBOIICTB
XUMHYECKUX AJIEMEHTOB M UX COCAUHEHHWU IO nepuoaam u rpynnam llepuonnueckon
CHCTEeMBbI XUMHYECKHUX djieMeHTOB /(.M. MeHaeneena

ChopMUpoOBaHHOCT, YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOJTBEPXKIAThH
CYIIECTBOBAHME T'E€HETHMUYECKON CBS3U MEXKIAYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MOMOIIBIO0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUI

CdopMupoBaHHOCTh YMEHUW YyCTaHABIMBATh MPUHAAJIEKHOCTh HEOPraHUYECKHUX
BEIIECTB 0 HUX COCTaBy K OIpPEAEICHHOMY KJaccy (Tpymrme) cOoeauHEeHUU (IpoCThie
BEIIECTBA - METAIBI U HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KHUCIOTHI, amM(pOTEPHbIC
TUAPOKCHUIBI, COJIN)

CdopmMupoBaHHOCTh YMEHUI HUCIIONH30BATH XUMUYECKYIO CUMBOJIUKY JIJISI COCTaBICHUS
dbopMyn BEmIECTB W YPaBHGHHUA XHUMHYECKUX  PEAKIUN, CHUCTEMATHYECKYIO
HoMeHnknatypy (IUPAC) u TpuBHaibHblE Ha3BaHUSI OTACIbHBIX HEOPTaHUUYECKUX
BelllecTB (yrapHblid ras, YrjeKHUCHbId ra3, aMMHak, raiieHas HW3BEeCTb, HeraileHas
U3BECTh, MUTHEBASI COJIA, TUPUT U APYTHUE)

ChopMUpOBaHHOCT, YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,  TMOJTBEPXKIATh
CYIIECTBOBAHME T'E€HETHUYECKON CBS3U MEXKAYy HEOPraHMYECKUMHU BEIIECTBAMU C
MOMOIIBIO0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI

CdopMupoBaHHOCTh YMEHHMI IUIAHUPOBATH M BBHIMOJHATH XUMHUYECKHI HKCIIEPUMEHT
(paznoxeHue mepokcuaa BOAOPOAa B MPUCYTCTBUU KaTalu3aTopa, ONpeeIeHUe CPeIbl
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, BIUSHHUE PA3TUUYHBIX
(haKTOpPOB HA CKOPOCTh XMMHYECKOUN pEaKINH, PEaKIlui HOHHOTO 0OMEHa, KaueCTBEHHbIE
peaknuu Ha cynb(dar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4 1o TeMaM "Metamuiel" u "HemeTtamisl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH TP OOpaIIeHUH C BEMIECTBAMHU M JIA0OPATOPHBIM
000pyIOBaHUEM; TPEICTABIATH PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alUCH YPaBHEHUN COOTBETCTBYIOIIMX peakiuii U (opMyaupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3yJIHTATOB

CdopMupoBaHHOCTh YMEHUM COOJIIOAATH MpaBuUia MOJ30BAaHUS XUMUUYECKOUN MOCY0M
1 1a00paTopHBIM O0OpYAOBAHHEM, a TaKXKe IMpaBuiia OoOpalleHus C BElIeCTBaMU B
COOTBETCTBUH C MHCTPYKUHUSMH 10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB
CdopMupoBaHHOCTh YMEHUN XapakTEPU30BaTh XUMHUYECKUE MPOLIECCHI, JIekKaIIUe B
OCHOBE IPOMBIILICHHOIO TMOJY4Y€HUsI CEPHOM KHUCJIOTHI, aMMHAKa, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUHN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTUYECKHUX
mpo0eMax XUMHUYECKOTO MTPOU3BOCTBA



Xumus u xku3Hb. Pacyerst

CdopMupoBaHHOCTD pEACTABICHUM 0 XUMUYECKOU COCTaBJISFOIIEH
€CTECTBEHHOHAYYHOW KApTUHBI MUPA, POJIM XMMUU B MO3HAHUU SIBIICHUI MPUPOJBI, B
(hOpMHUPOBAHUU MBITIUICHUS M KYJIBTYPBI TUYHOCTH, €€ (YHKIIMOHATBLHON TPaMOTHOCTH,
HEOOXOJAMMON JUIsl pelIeHUs] MPAKTUYECKUX 3a7]ad M SKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3[I0POBBIO M IPUPOJIHOM Cpelie

CdopMupoBaHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMUUYECKYIO WH()OPMAITHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKAl[MH, CEThb
WNurtepHet u npyrue)

CdopMupoBaHHOCTh yMEHUH COONIOAATh IMpaBHUJIA 3KOJOTMUECKH LEIECO00pa3HOTo
MOBEJICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 310POBbS U
OKpY’Karolenl IPUPOJHON CPEbI

Oco3HaBaTh OMACHOCTh BO3JECHCTBUSA Ha UBbIE OPraHU3Mbl ONPEICICHHBIX BEILECTB,
noHuMasi cMmbici mokazatens 1K, mosicHsITh Ha mpumepax CrocoObl YMEHBIICHHUS U
IPEAOTBPAILIECHUS X BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA
CdopMupoBaHHOCTh yMEHUN MPOBOAUTH BBIYHMCIECHUS C HCIOJIH30BAHUEM TMOHSITHUS
""MaccoBas J10Jig BEIeCTBa B pacTBOpe", 00bEMHBIX OTHOIICHHUH ra30B MPU XUMUYECKUX
peakimsiX, Macchl BEUIECTBA WK 00beMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUS
SHEPIruu

OcBoenue y4eOHOIl AUCHMILUIMHBI «XMMHS» CIOCOOCTBYET (hOPMHPOBAHUIO
00IIUX KOMIIETEHIIHIi:

OK 07. ConelcTBOBaTh COXPAHEHUIO OKpY>Karolen cpenspl,
pecypcocOepekeHHIo, TMPUMEHATh 3HaHWA 00 W3MEHEHWM KIUMaTa, MPUHIUIIBI
OEepEXKIIMBOTO TTPOU3BOJICTBA, 3P(HEKTUBHO EHCTBOBATH B UPE3BhIYANHBIX CUTYAIIMSIX;

B umeasax mnoaroroBku o0yyamomuxcs K Oyaymed mnpodeccuoHaIbLHOM
AeSITeJIbHOCTH TNPH HM3YyYeHHH Y4eOHON NUCHUIUIMHBI «XMMHUS» 3aKJIAAbIBACTCH
ocHoBa 1uas  ¢gopmupoBanusi IIK B pamkax peamusanpmu OOII CIHO mno
cnenuanabHocTH 40.02.04 - «FOpucnpyaeHus»

Koasl IIK HaumenoBanmue IIK (B coorBeTcTBUM ¢ PT'OC CIIO 40.02.04
- «lOpucnpyaenumns»

[IK 3.2. OcymectBusath (HOPMHUPOBAHHE M PACCMOTPEHUE TMaKeTa JOKYMEHTOB JJisi
YCTAQHOBJICHHSI U BBIILJIATHI MEHCUM M MHBIX COLMAIBHBIX BBIIUIAT U MPEIOCTABICHUS
YCIIYT TOCYJapCTBEHHOI'O COLMAIILHOTO 00ECIIeYeHu s, BKIII0Yas BbIIa4y TOKYMEHTOB 110
YKa3aHHBIM BBITIATAM U yCIIyraM.
5. COJIEPXAHUE VYYEBHOH JUCHUIIJIMHBI OPIrAHUYECKAS
XUMUs

TeopeTnueckue 0OCHOBbI OPraHNYeCKOH XUMUM

[IpenMeTr OpraHMYecKOM XUMHUHU: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpPOECHHS OpPraHUYECKUX
coequHenuid A.M. byTiiepoBa, €€ OCHOBHBIE TTOJIOKEHHUS

CtpykTypHble (OpMyJBI  OpraHMYECKHUX BemiecTB. ['oMonorusi, u30Mepus.
XHUMHUYECKas] CBSI3b B OPraHUYECKUX COCIUHEHUSX - OAWMHAPHBIE M KpaTHBIE CBS3H.



[IpeacraBnenue o kiaccuUKaUy OPraHUYECKUX BEIIECTB

Homenknatypa opraHM4ecKuxX COEIMHEHHM (CUCTeMaTH4ecKas) W TpHUBHUAIbHBIC
Ha3BaHUS BaXKHEUIINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILECTB

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUI psAll. MeTaH W 3TaH - MpOCTeHIIne
MPEJICTABUTENN aJTKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMeIleHUs U
TOpEHUs), HAX0XKJACHUE B IPUPOJIE, ITOIYYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB MU CTPOEHHE, T'OMOJIOTMYECKUH psiA. OTWIEH W NpPOINUJIEH -
NpOCTEiIre MPeACTaBUTENN ATKEHOB: (PU3HUECKUE U XMMHUYECKHUE CBOWCTBA (PeaKuu
TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTallMd, OKHUCIEHUS W MOJUMEPHU3ALNH),
ITOJIyYE€HHUE U IPUMEHEHHE

Ankanuensl: Oyrtaauen-1,3 u metunOyrtaauen-1,3: CTPOCHHUE, BaKHENIIME
XUMHUYECKUE CBOMCTBa (peakuusi mnoauMmepusanuu). I[lonydeHne CHHTETHYECKOTO
KaydyKa U pe3uHbI

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJOTUYECKUM psiaA. AUETHIEH -
NPOCTEUIITNI TIPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, GU3HUECKUE U XUMHUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TaJOMCHUPOBAHUS, TUIpPATALUU, TOPEHHUs),
IIOJIyYEHUE U IPUMEHEHHE

Apenbl. ben3zon: cocraB, ctpoeHue, pu3nYecKue U XMMUUYECKHUE CBOMCTBA (peakiuuu
TAJIOTCHUPOBAaHUS W HUTPOBAHUs), MOJY4YEHUE W HpUMeHeHue. Toayon: cocras,
CTpO€HHEe, (PU3NYECKHME W XHMHYECKHE CBOWMCTBA (pEakUMH TaJIOTCHUPOBAaHUS U
HUTPOBaHMS), NMOJIyYEeHUE U MpUMEHEHHE. TOKCUMYHOCTh apeHOB. I'eHeTnyeckas CBSI3b
MEXKy YII€BOJOPOJaMH, IPUHAIICKAIIMMHY K Pa3JIMYHbBIM KJlaccam

[IpupogHble UCTOYHUKU YTIE€BOAOPOAOB. [IpupoaHblil ra3 u momyTHble HEPTSIHBIE
ra3bel. Hed1b 1 ee npoucxoxaenue. CrnocoOsl nepepadoTku HeTU: TEPErOHKa, KPEKUHT
(TepMuueckuil, KatamuTUyeckuil), nuponu3. IlpoaykTel nepepaboTku HedTH, HX
OpUMEHEHUE B MPOMBINIJIEHHOCTH U B ObITy. KamMeHHBI yroab ¥ NpPOAYKTHl €ro
nepepadboTKu

Kucaopoaconep:kamue oprannyecKkue coelMHeHUs

[TpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAaHON U 3TaHOJ: CTpPOEHHE, (pU3NUEecKHUe U
XMMHUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMU METaJUIaMM, TaJOT€HOBOJOPOJIaMH,
rOpeHue), NpuMeHeHne. BoiopoaHbie CBA3M MEXAY MOJIEKyldaMu cnupToB. [elicTBue
METaHOJIA U JTaHOJIAa HA ~ OpraHU3M 4YeJOB€Ka.  MHOI0aTOMHBIE CIIUPTHI.
OTUICHITIMKONG U IJIHMIEPUH: CTPOCHHE, (PU3NYECKUE U XMMHYECKHE  CBOWCTBA
(B3aMMOJEHCTBHE CO  IUEJIOYHBIMM  METAJUIaMHM, KAadeCTBEHHAas peakuus Ha
MHOTroaTOMHBIE CIUPTHI). [lelicTBue Ha opranu3m uenoBeka. [[puMenenue rimiepuHa u
ATUJIEHTJIMKOIS

®deHos: CTpoeHUE MOJIEKYJbl, PU3NYECKHEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denomna

Anpaerunbl 1 KeToHbl. Dopmanbaeruj], alueTaablIerul: CTpoeHue, (u3ndecKkue u
XUMUYECKHME CBOWCTBA (pEaKIMM OKHUCJICHUS W BOCCTAHOBJICHUS, KaueCTBEHHbBIC
peakiiu), MOoJIy4eHHe U MPUMEHEHUE

OnHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTpOEHHE, PU3NUeCcKre 1 XUMUYECKUE CBOIMCTBA (CBOWCTBA, 001IME AJIs Kilacca



KHUCJIOT, peakius »3Tepudukaiuu), MojaydeHue u mnpumeHenue. CreapuHOBas W
OJIEMHOBAsA KMCIIOThI KaK MPEICTABUTEIN BBICIIUX KAPOOHOBBIX KUCIOT. MbLIa KaK COJU
BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE

Crnoxxnble 3(QuUpbl KaK MPOU3BOJIHBIE KAapOOHOBBIX KHUCIOT. ['MAPONH3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonoruyueckas posb KUpoOB

YrneBonpl: cocraB, Kiaccudukaiuys yriaeBoAoB (MOHO-, JAW- W TIOJWCAXapHIIbI).
['mroko03a - mpocTeNInii MOHOCAXapHl: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbI, (Pr3ndecKue
W XMMHYECKHE CBOMCTBa (B3auMojeicTBue ¢ ruapokcuaoM meau (II), okucieHue
aMMHUa4YHBIM pacTBOpoM okcuma cepebpa (I), BoccTaHOBIICHHE, OPOKEHUE TIFOKO3HI),
HaxXOXKJE€HUE B MPUPOJE, TpUMEHEHUE, Onosorndeckas posb. @orocunres. Opykroza
KaK M30Mep III0KO3bl. Kpaxmanr v 1emntono3a Kak npupoaHble noJuMepsl. CTpoeHue
Kpaxmaia M 1eJuTioyio3bl. PU3nyeckne U XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIu3,
KaueCTBEHHAs peaKIusi C HOJIOM)

A3oTcoaep:Kalme OpranHnyecKue coenHeHns

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHuyeckue coenuHeHus. Duznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpuUMepe riuiuHa). buomornueckoe 3HaueHue
aMHUHOKUCIIOT. IlenrTuabl

benku kak npupoaHbie BEICOKOMOJIEKYJISIpHbIE coequHenus. [lepBuunHas, BTopuyuHast
U TpeTU4YHas CTPYKTypa OenkoB. XHWMHYECKHE CBOMCTBA OEJIKOB: THUIPOIU3,
JieHaTypallvs, KaueCTBCHHBIC PEaKIIUU Ha OCIKU

BroicokoMouieKyJISIpHbIE COeINHEHN S

OCHOBHbIE MOHSTHUSI XUMHUH BHICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED, TTOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTENEHb IOJUMEpPU3ALMN, CpPEOHSAsl MOJIEKYJspHas Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIVMHEHHUM - MOJUMEPU3ALU U
MTOJIMKOHICHCALIHS

DKCTIEPUMEHTAIbHBIE METO/IbI N3yUYE€HHUS BEILIECTB U UX MPEBPAILLICHUIN: O3HAKOMIICHUE
c oOpa3liaMM TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB.
[TonydeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI
Teopernueckne 0CHOBbI XUMHH
XUMHUYECKHI 3ieMeHT. AToM. Sapo aroma, u30TOMbl. DJNEKTPOHHAs 000JIOYKA.
DOHepreTuueckue YpOBHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d-2JIEMEHTHI.
OcobOeHHOCTH pacTpeie]ICHUs AIEKTPOHOB M0 OPOUTAISIM B aTOMaX JIEMEHTOB TIEPBBIX
YEeTBIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTYpaIHs aTOMOB
Ilepnognueckuit 3axkoH u llepuonmueckas cucremMa XuMu4ecKHX daeMeHtoB JI.U.
MenneneeBa. CBs3b IEPUOANYECKOTO 3aKO0HA U [leproanyeckon CUCTEMBI XUMHUYECKUX
anemeHToB /.M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHUS aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX U CJIOKHBIX BEIIECTB IO TPyINaM M MepuojaM. 3HAYCHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKU
Crpoenue BellecTBa. XUMHUYECKas CBsA3b. Buabl XxumMuyeckod cBsizu (KOBaJeHTHas
HEeMnoJIApHash M TOJIIpHAas, HOHHAs, MeTajinyeckas). VIOHbI: KaTHOHBI M AHUOHBI.
Mexanuzmbl  00pa3oBaHMsI KOBAJEHTHOM XHMMHMYECKOW CBsi3u (OOMEHHBIA U
JIOHOPHOAKIENTOPHKIN). BomopoHas cBs3b
BaneHTHOCTB. DJIeKTpOoOTpUIIaTEIbHOCTh. CTENEHb OKUCICHUS



BeniectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
BEIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOIMCTBA BEUIECTB OT THUIIA
Kpuctajmmyecko pemetku. [loHatue o aucnepcHeix cucremax. VICTUHHBIE W
KOJUIOUIHBIE PACTBOPBI. MaccoBas 101 BEIIECTBAa B PaCTBOPE

Knaccudukanus nHeoprannueckux coeauHeHudl. HomeHknaTypa HeOpraHUYecKHuX
BEILIECTB

Xumnueckas peaknusi. Kimaccudukaius XUMHUECKHX pPEaKIUii B HEOPTaHUYECKOW U
OpraHUYeCcKON XUMHUU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHUs U
MPEBPALIEHUS YHEPTUU MTPU XUMUYECKUX PEAKIUAX

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

OO6paTtumble peakiuu. XUMU4Yeckoe paBHoBecue. DakToOphl, BIAUSIONINE HA COCTOSIHUE
xumu4deckoro pasHosecus. IIpunmun Jle [larense

OnekTpoiuTuueckas auccounanus. CuibHbIE U ciadbie 3JeKTpodauThl. Cpea BOIHBIX
pPacTBOpPOB BEILIECTB: KHUCJIAsl, HEUTpalibHas, Ielo4Has. Peakiuu MOHHOTO oOMeEHa
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

Heoprannueckasi Xumus

Hemerannel. Ilonoxenune HemeTtaiuioB B lleproamyeckor CHUCTEME XUMHYECKHUX
sanemeHToB J[.. MenzaeneeBa u 0COOEHHOCTH CTpoeHus: aToMoB. Dusnveckre cBONCTBA
HEMETAJUIOB. AJUTIOTPOMUs HEMETAUIOB (Ha MpUMeEpe KHUCIopojaa, cepsl, dhocdhopa u
yIJieposa)

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJOTEHOB, CEpbl, a30Ta, (ocdopa,
yriiepoja U KpPEeMHHUS) U UX COCIUHEHUH (OKCUIOB, KUCIOPOJCOAEPXKAIIMX KHUCIOT,
BOJIOPOJIHBIX coequHeHui). [I[puMeHeHne BaXKHEUIIUX HEMETAIJIOB U UX COCIUHEHUUN
Meramnsl. [Tonoxenne MetauioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
H.W. MenneneeBa.  OcoOEHHOCTU CTPOEHHUSI SJIEKTPOHHBIX 000JIOYEK ATOMOB
MeTaiioB. O6mue husnyeckue cBoiicTBa MetauioB.  CrjiaBbl METAJJIOB.
DIJIEKTPOXUMHUYECKUH Pl HANPSIKEHUI METAJIIOB

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJbI[UH, MarHum,
ATIOMUHUHN, IIUTHK, XPOM, KEJIe30, MEJlb) U UX coequHeHui. OO1Ire crnocoObl MOTydeHUs
MeTauioB. [IpumeHeHne MeTamioB B ObITY U TEXHHUKE

['eHeTnueckass CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAWICKAIMX K PA3JIAYHBIM
KJIaccaM

XuMHs M )KU3HDb

Ponp xumMum B 0OOECHEYeHMHM OSKOJOTWYECKOW, HSHEPreTHYECKOW U  MHIIEBOU
0e30macHOCTH, Pa3BUTHHN MEAUIMHBL. [[0HATHE 0 HAYYHBIX METOAaX IMO3HAHMS BEIICCTB
Y XUMUYECKUX PEaKIun

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUMIAX MPOMBIIIJIEHHOTO MOJTYyYEeHUS
BOKHEMIIMX BEHIECTB. YEJNOBEK B MHUPE BELUIECTB W MATEPUAIIOB: BaKHEUIIWE
CTPOUTEIbHBIE MAaTepHUabl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKU, CTEKIIO, KEPAMUKA,
Marepuainbl U1 3JEKTPOHHMKH, HAHOMATEPHANIbl, OPraHUYECKUE W MHUHEPAIbHBIC
yaoOpeHust

XuUMUS U 300pOBbE UYETIOBEKA: MpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBmia 0€30MaCHOTO HCIOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B MOBCEIHEBHOMN
KU3HU.



6. TEMATHUHYECKOE IINTAHUPOBAHHUE
Ha uzyuyenue 6a30Boi MUCHUIITUHBI « XUMUsD OTBOAUTCS 72 daca: B 1 cemecTpe - 36 4acoB MpaKTUUYECKUX 3aHATUHN, 32 yaca
Ha CaMOCTOATENbHYIO paboTy U 4 yaca Ha MPOMEKYTOYHYIO aTTECTAIMIO (3a4ET C OICHKOM).

KosnuyecTBo yacoB Dopmbl 7|
HaumeHnoBaHue pa3naesioB u CP METO/bI
No /it TEMIIPOTrPaAMMBbI Bcer K/p Mpak. DJIeKTPOHHBIE KOHTPOJISI H
0 pecypchbl OlleHKA
pe3yJjbTara
00yueHHusl
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOl XUMHHU
[Ipenmer KoHTtponbHbIE
BOITPOCHI
OpPraHUYECKON TectupoBanue
1.1 xumun. Teopus 4 2 2 https://profspo.r|  KonTponbHas
u/ pabora
CTpPOCHUS https://resh.edu.|  Pedepar
OPraHNYECKUXCOCIMHCHUM A. u/
Hroro no pazneny 4 2 2
Pa3nen 2. YriieBogopoabl
KonTpoiibHbIE
https://profspo.r|  BompocCH!
[IpenenbHbIE YTIIEBOAOPOIBI u/ TectupoBanue
2.1 4 2 2
—aJIKaHbI https://resh.edu.|  KoHTponbHas
ru/ pabota

Pedepar
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KonTpoiibHbIE

HenpeueanbIe. hitps://profspo.r BOIIPOCHI
yTJ€BOJIOPO/IBIL: w/ TectupoBanue
2.2 4 2 2 . KonTtponpHas
https://resh.edu.
AJIKEHBI, ) pabota
AJIKaJUEHbI, aJTKUHbI — Pedepar
KoHTtponbHbIE
https://profspo.r|  Bompocsl
23 ApomaTtnueckue 4 ) ) u/ KoHnTpoabpHas
' YTIEBOAOPOIBI https://resh.edu.| pabota
ru/ Pedepat
KoHTtponbHbIE
TTpHPOHBIE HCTOUHUKI https://profspo.r|  Bompocsl
24 YIJIEBOJIOPOJIOB M KX 4 1 1 2 1/ _ KonTponbHas
HepepaboTKa https://resh.edu.| paborta
ru/ Pedepat
Hroro no pazneny 16 1 7 8
Pa3nen 3. Kuciaopoacoaep:xanye opraHuuecKue coenHeHusl
KonTposibHbIE
https://profspo.r|  BompocsI
u/ TectupoBanue
31 Crpret. Genon 4 2 2 https://resh.edu.|  KonTtponbHas
ru/ pabota
Pedepar
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KonTponbHbie

AJbJIETU/TBI. https://profspo.r BOTPOCHI
/ TectupoBaHue
3.2 Kap6oHoBbIe 4 2 2 https://resh.edu. KourporsHas
KUCIOTHI. ClIoKHBIE YPUPBI ru/ pabora
' — Pedepar
KontponbsHbie
https://profspo.r|  Bompocsl
u/ KoHTposbHas
33 Y TICBOE! 4 ! . 2 https://resh.edu.|  pabora
ru/ Pedepar
Wroro no pasuneny 12 1 6 6
Pa3nes 4. A3oTcoaepskaiiue OpraHu4ecKue coeHHeHHs
KontponbsHbie
AMMHBL. https://profspo.r BOTPOCH!
o/ TectupoBaHue
41 AMHHOKHCJIOTHI. 4 2 2 https://resh.edu. KonrporsHaz
‘ pabota
benku ru/
Pedepar
Hroro no pazneny 4 2 2
Pa3nea S. BbICOKOMOJIEKYJISIPHBbIE COEIMHEHUS
5.1 [1nacTmacchsl. 2 2 https://profspo.r|  KonHtponbHbIe
u/ BOITPOCHI
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https://resh.edu.|  TectupoBanue
ru/ Pedepar
Hroro no pazneny 2 2
Pa3nen 6. TeopeTnueckue OCHOBbI XHMHH
Crpoenue aTOMOB. https://profspo.r|  TectupoBanue
ITepnoanueckuii 3aKOH u/ KonTtposnbnas
6.1 u 4 2 2 https://resh.edu.| pabora
[lepuoguueckas cUCTEMA| ru/ Pedepar
XUMHYECKUX 3jieMeHTOB /[[. 1.
https://profspo.r| KonTponbHas
Crpoenue
uw/ pabora
6.2 4 2 2 https://resh.edu.| Pemenne
BetecTsa. ru/ 3amauPedepar
Mmuoroobpasue BelecTB
2 https://profspo.r| KonTtponbHas
6.3 XHUMUYECKUE PEAKLIUH 4 1 1 u/ pabora
https://resh.edu.| Pedepar
ru/
Wroro no pazneny 12 | 5 6
Pa3nen 7. Heopranuueckass XuMus
https://profspo.r|  TectupoBanue
7.1 Mertamisl 5 3 2 u/ KonTponbHas
https://resh.edu.|  paGota
ru/ Pedepar
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Penrenue

3aj1a4y
https://profspo.r| TecrupoBanue
u/ KoHTposnbHas
79 HeMeTaiiLI 5 3 https://resh.edu.|  paborta
ru/ Pedepar
Pemenne
3aj1a4y
https://profspo.r|  TectupoBanue
CBsI3b  HEOPraHUYECKHX U u/ KontponpHas
73 OpraHUYECKUX BEIECTB 4 1 1 https://resh.edu.| pabota
' ru/ Pedepar
Pemienne
3aj1a4y
Hroro no pazneny 14 1 7
Pa3nen 8. Xumusa u :XKu3Hb
https://profspo.r|  KoHTpoasHbIe
XWMUS U )KU3Hb = BOTPOCHT
8.1 4 2 https://resh.edu.| KonTtponpHas
ru/ pabora
IIpogeccnonaibHoOpHeH Pedepar
THPOBAHHOE COJIePKAHUE:
PaGoter 1Mo
(hU3UKO-XUMHUUECKOMN u
TEXHUYECKOMN 00paboTKe
aApPXMBHBIX JIOKYMCHTOB.
Hroro no pazneny 4 2
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dopma MpOMEKYTOUHOU aTTECTALUNU:
3a4eT C OLIEHKOU

OBILEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

72

36(4+32)

32




7. VYYEBHO-METONYECKOE n MATEPUAJIBHO
TEXHUYECKOE OBECIIEYEHUEITPOTPAMMBbI YYEBHOHN
AN CHUIIJINHBI
7.1 YYEBHO-METOAUYECKOE OBECIIEYEHUE
Oobs3aTesibHas JJUTEpaTypa:
1. Pymutuc I'.E., ®enpaman @.I". /Xumusi: 0a30BbIil YpOBEHb: YUEOHUK IS
00pa3zoBaTeIbLHBIX OPraHU3alINM, peaTU3YIOIINX 00pa3oBaTeIbHbIE TPOrPaMMBbI
cpeaHero nmnpodecCHoHAIBHOTO 00Opa3oBaHus; 1-e wu3manune MockBa
ITIpocBemenne, 2024. — 336 c¢. — ISBN 978-5-09-107579-3. — TekcT
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc HUPPOBOM 00pa3oBaTEIBLHON Cpeibl
CIIO PROFob6pazoBanue : [caitT]. — URL:
https://profspo.ru/books/139416

JlonoiHUTEIbHAS JIMTEPaTypa:

2. Papeuxuit A.M./ Xumus: 6a30BbIi ypOBEHb: TPEHUPOBOUYHBIE TPOBEPOUYHbBIE
paboThl: yueOHOe mocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYCOHUKOM IS
o0pa3oBaTeNbHbIX OpraHU3aliii, peau3yoINUX 00pa3oBaTEIbHbIE TPOrPAMMBI
cpenHero mpodeccHoHaNbHOrO oOpa3oBaHusd. 1-e wu3gaHue; Mockaa:
ITpocemenue, 2024.

HNuTepHeT-pecypenl:
3. Poccuiickast anekTpoHHas 1ikosa https://resh.edu.ru/
4. Dnextrponnbiii pecypc PROFob6pa3oBanue https://profspo.ru/

7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Peanmuzanusi mnporpamMmbl  0011€00pa3oBaTeibHON  yU4eOHONW  JTUCHUILIMHBI
«XuMHUs» OCYHIIECTBIACTCS B Yy4YeOHOM KaOWHETe MaTEeMaTHUYEeCKUX U
€CTEeCTBEHHOHAYYHBIX JUCIUIUINH B KOTOPOM €CTh BO3MOXXHOCTH MPOBOJAUTH
3aHATHS, TPYNIIOBbIE U UHAUBUAYaJIbHbIE KOHCYJbTAlUU, TEKYIIUHA KOHTPOJIb
U TMPOMEXKYTOUHYIO aTTECTallMi0 KaKk B TPAAUIIMOHHOW ¢opme, Tak U ¢
MCII0JIb30BAaHUEM MHTEPAKTUBHBIX TEXHOJIOTUN U PA3IMUHBIX 00pa30BaTEIbHBIX
METOJIUK.

[lepeuenn 00opyaOBaHUS U OOBEKTOB ISl POBEJCHUS 3aHITHI:

Croun nna npenoaasarens - 1 mir.;

Cryn st npenoaBatens - 1 wr.;

Cronsl 11 cTyAeHTOB - 16 mT.;

Crynbst yueHU4YeCKHe - 32 mT.

Jlocka knaccHas - 1 mrt.;

Bemanku - 2 mirt.;

Mkad ang kaur - 1 mwr.;

Nmerorest Takke ydeOHBIE ayJIUTOPUU JUIs CaAMOCTOSITEIbHOW PadoThI,
KaOWHEThl  JIJIi  TPOBENECHUA  MPAKTUYECKUX  3aHSATHH, OCHAIICHHbIC
000pyJIOBaHUEM TEXHUYECKUMHU CpeJcTBaMU OOYyYEeHHS M MaTepHhallaMu,

2
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yuuTtbiBaromumu TpedoBanus GI'OC COO u ®I'OC CIIO.

[Tomenienus KaOMHETOB YIAOBIIETBOPSIFOT TpeOOBaAHUAM
CaHuTapHO3NUAEMHOJIOTHYECKUX MpaBuil U HopMmaTuBoB (CanlluH 2.4.2 Neo
178-02) u ocHaiieHO 00OpyJOBaHHWEM, B TOM YHCJE CHEHUATM3UPOBAHHON
y4ueOHOM MeOembI0 U CpeACTBAMU 00YUYEHUS, TOCTATOUYHBIMU VISl BHITTOJIHEHHUSI
TpeOOBAHMI K YPOBHIO MOATOTOBKH 00YYaIOIIUXCSI.

[Ipu mpoBeneHUM 3aHATHI HCHOJB3YETCS SJIEKTPOHHBIM pecypc IudpoBoi
oOpa3zoBaTeIbHON cpebl «PROFo6pa3oeaHue» 51 BJIEKTPOHHBIE
obOpazoBaTenbHble pecypcbl Hayunoit 6uommorexku AI'Y.

JlocTynm K KOHTEHTY W CepBHCAaM Ha OJJIEKTPOHHOM pecypce HupoBoi
oOpazoBarensHoil cpeasl CIIO PROFoOpa3oBanue mnpeaocTaBisercss B
COOTBETCTBHH C ycioBusMu noanucku JI'Y depes nuyHbii KaOUHET.
JluciuruinHa peanu3yercsi B TPAJAMIIMOHHOM QopMare, C HCIOIb30BaHUEM
WHTEPAKTUBHBIX (OPM TIPOBEACHHS YYEOHBIX 3aHATHNA, B CHHXPOHHOM U
aCHHXpPOHHOM  peXume Ha  oOpasoBarensHoi  miarpopme  CIIO
PROFoGpazoBanue https://profspo.ru/.
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