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1.MMACHOPT PABOYEN TPOI'PAMMBI JIJUCHUTLTAHBI

1.1.1TosicHUTEIBLHAA 3AIIUCKA

Ob6sacth npuMeHeHusi nporpammel. [IporpamMmma o6mieoOpa3zoBaTeIbLHOM
y4eOHON JUCHUIUIMHBI «XUMHsD NpeJHa3HAuYeHa s U3ydeHus XuMmuu. Pabouas
nporpaMma JAMCIHUIUIMHBI  SIBJIIETCA YacThi0 00pa3oBaTEIbHOW MPOTrpaMMOi
cpennero npodeccrnonansHoro oopazosanus (OI1 CITIO) B cootBercTBUU ¢ PI'OC
CIIO no cnenmansaoctu 33.02.01 dapmarius.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero
o0pa3oBaHUsl, MPEABABISIEMBIX K CTPYKTYpe, COAEPKAaHUIO U PE3YJbTaTam
OCBOCHMUS JUCLUIUIMHBI « XUMUSD.

Henr yuyeOHOM JMCHMIUIMHBI: (OPMHpPOBAHHME Y  OOyYAIOIIMXCS
OOILIEHAyYHbIX 3HAaHUM, YMEHHUH W HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB
NESATEIbHOCTH W KJIIOYEBBIX KOMIIETEHIIMM B 00JIACTU XMMHH, BKJIIOYAIOIIUX
YMEHUE CpaBHUBAThb XHMHYECKHE OOBEKTBI, aHAJIU3UPOBATh, OLIEHUBATh U
00001IaTh MOTY4YEHHbIE CBEICHUS, YMETh HaXOUTh U UCII0JIb30BaTh HH(OPMALIHIO
Y3 Pa3JINYHbIX UCTOYHUKOB.

Conepxanune mporpaMMmbl  «XHMHS»  HANpPaBI€HO HAa  JOCTHIXKEHUE
CIIEAYIOIINX 3a4a4:

* (opmupoBaHue y OOy4YarOIIMXCSI YMEHHUS OLEHUBAThb 3HAYMMOCTH
XUMHAYECKOTO 3HAHUS ISl KAXKIOTO YEJIOBEKa;

* (opMupoBaHuEe y OOy4arOLUMXCs LIETOCTHOTO NPEJICTaBICHUS O MHUpPE U
pOJIM XMMHUHU B CO3JAaHUM COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KAPTHHBI MHPA;
YMEHHSI OOBSCHATH OOBEKTHl M MPOIECCHl OKpPYXKaloIlel JAeHCTBUTENbHOCTH:
MIPUPOJTHOM, COLMAIIBHOU, KYJBTYPHOM, TEXHUYECKON CpPEIbl, — HCIIONb3Ys IS
ATOTO XMMUYECKUE 3HAHUS;

* pa3BuTHE Yy OOydYaromuxcsi yMEHWH pa3nudath (GakThl W OICHKH,
CpaBHUBATh OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIIEHOK U CBS3b
KpUTEPUEB C OMPEJCICHHOW CHUCTEMOW IIEHHOCTeHW, (opmymupoBaTh U

000CHOBBIBaTh COOCTBEHHYIO MO3UITHIO;



* npuoOpereHue OOy4arOIIMMUCS OIbITA Pa3HOOOpa3HON JesTENbHOCTH,
NO3HAHMA W CaMONO3HAHUS; KIIOYEBBIX HAaBBIKOB, HMMEIOIIMX YHHUBEPCAIBHOE
3HAYCHUE NJIs Pa3jIM4YHBIX BUJOB JAEATEIbHOCTU (HABBIKOB PELICHUsS IPoOJIeM,
OpPUHATHA  pPELICHWM, ToMcKa, aHanu3a ©u  o0paboTku  uH(pOpmauw,
KOMMYHHMKATHBHBIX ~ HAaBBIKOB,  HAaBBIKOB  HM3MEPEHHUH,  COTPYAHHYECTBA,

0e301macHoro 06paHI€HI/ISI C BCIIICCTBAMU B HOBCGIIHGBHOfI }KI/ISHI/I).

1.2. O0mas xapakTepucTHKa TUCUUIIHHBI « XMMUSD)

XUMHSI — 3TO HayKa O BEIIECTBaX, MX COCTABE U CTPOEHUU, CBOWCTBAX U
MIPEBPAIICHUSIX, 3HAYCHUN XUMHUYCCKHUX BEIIECTB, MAaTEPHAIOB M IIPOIIECCOB B
MPaKTUYECKON JeaTeNbHOCTH uenioBeka. ConepxaHue o011eo0pa3zoBaTebHON
y49eOHON JUCIUIUIMHBI «XHUMHs» HAMpaBJIeHO Ha YCBOCHHE OOYJAIOIIUMUCS
OCHOBHBIX TTOHSITUH, 3aKOHOB U TEOPUI XMMUU; OBJIAJICHUE YMEHUAMH HAOJIIO1ATh
XUMUYECKUE SBJICHUS, MPOBOAUTH XHUMHYECKUN OKCIIEPUMEHT, MPOU3BOIUTH
pacyeThl Ha OCHOBE XMUMHUYECKHUX (POPMYJ BEIIECTB U ypPaBHEHUN XUMHUYECKHX
peakumii. B mporecce u3ydeHUsT XUMHM Yy OOYYalOIIMXCS Pa3BUBAIOTCA
MO3HABATEIIbHBIE WHTEPECHl W MHTEJUICKTyaJIbHBIE CITOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOATEILHOM TIPHOOPETCHMs] 3HAHWKA 10 XHMHH B COOTBETCTBHHM C
BO3HHMKAIOIMMH  KH3HCHHBIMH  TMPOOJIEMaMH, BOCIHUTBIBACTCS  OEpeKHOE
OTHOIICHUS K TPUPOJIE, MIOHUMAHHUE 3J0POBOTO o0Opa3a >KU3HHU, HEOOXOIUMOCTH
NPEAYNPEXKICHUS SIBICHUN, HAHOCAIIMX BPE 3J0POBBI0 U OKPYXKAIOIICH cpene.
OHu OCBaMBaIOT MPUEMBI TPAMOTHOTO, O€30MACHOTO UCIOJIb30BAHUS XUMHUYECKUX
BEIIECTB M MAaTEpPUAIOB, MPUMEHSIEMBIX B OBITY, CEIBCKOM XO3SICTBE M Ha
MIPOM3BOJICTBE.

Peanuzanms neIyKTHBHOTO MOAXOAA K HM3YYCHHIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TAaKWX JIOTMYECKWX OIEpaluid MBIIUICHUS, KaK aHalli3 W CHHTE3,
0000IIeHNe W KOHKPETH3allusi, CpPaBHEHHE M aHAJIOTHUs, CUCTeMaTu3alus U
kiaccudukanus W Ap. 3HAYUTEIBHOE MECTO OTBOAMUTCS  XUMHYECKOMY
skcriepuMeHTy. OH OTKPBIBAa€T BO3MOXKHOCTH (POpMUPOBATH y OO0y4YaIOIMUXCS
CHeIUaibHbIe TPEAMETHBIC YMEHHUs: paboTaTh C BEUIECTBAMH, BBITIOJIHSTH
MPOCTHIE XMMHUYECKHUE OTBITHI, YIUTh OC30IaCHOMY U JKOJOTHYECKH TPAMOTHOMY
oOpalieHri0 ¢ BeEIIECTBAMH, MaTepuajaMd W TpolleccaMd B OBITY W Ha
npousBojactBe.  CopepkaHue  y4eOHOM ~ AMCHUIUIMHBI — MPEAyCMaTpUBaET
dbopmupoBaHre y 0OyJaronuxcs OOIICHAYYHBIX 3HAHWN, YMCHHHA W HABBIKOB,
YHUBEPCAIBHBIX  CIOCOOOB  NIEATENIBHOCTH M KJIIOYEBBIX  KOMIICTCHIIHA,
BKJIFOYAIOIINX YMEHHE CpPaBHUBATh XHMHUYECKHE OOBEKTBI, aHAIMU3UPOBATH,



OIICHWBATh M 0000IIATh MOTYYEHHBIC CBEICHUS, YMETh HAXOAUTh U MCIOJIb30BaTh
nH(pOpMaINIO U3 Pa3TUIHBIX HCTOYHUKOB.

N3yuenne oO6mieoOpa3oBaTeIbHON  yUCOHOM  JUCHUIUIMHBI — «XHUMUSDY
3aBepIIaeTCs MOJABEJCHUEM UTOTOB B (opMe dK3aMeHa B paMKax MPOMEKYyTOUHOU
aTTEeCTaIllH.

1.3. MecTo yuyeoHo# aucuumiaudbl B crpykrype OII CIIO.
VYyebHas nucuurinHa « XUMUs» OTHOCUTCS K JUCIUIUIMHAM MO0 BBIOOPY U3
00s13aTENPHBIX ECTECTBEHHO-HAYYHBIX MPEAMETHBIX O0O0JacTel, M3y4aeMbIX Ha

poHILHOM YPOBHE.



1.4. Ilnanupyemblie pe3yabTaThbl 0CBOeHHS 0011e00pa30BaTeIbHON TUCHUILIUHBI B c00TBeTcTBHU ¢ PI'OC CIIO n Ha

ocaose ®I'OC COO

Koa n
HaMMeHOBaHHeE
popmupyembIix
KOMIIeTeHIIH

I[Inanupyemble pe3yabTaThl 0CBOEHUS IMCUMILINHBI

Oo0mue

JAucuuniuHapHbie

OK 01. BriOupath
CIOCOOBI pelIeHUS
3aay
npodecCUOHAIbHON
JESITeIbHOCTH,
NPUMEHUTEIBHO K
pa3INyYHbIM
KOHTEKCTaM

B yacTu TPpy10BOIr0 BOCIUTAHMS:

- TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

-  TOTOBHOCTb K  AKTUBHOW  JIESITEJIBHOCTH
TEXHOJIOTUYECKOW M COIMAJIbHON HANpaBIECHHOCTH,
CIIOCOOHOCTh ~ MHMUIIMMPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKylO JAESTEIbHOCTD;
- UHTEpEC K Pa3IMYHBIM chepam
npoheCCUOHAIBHOM JIeSITENHHOCTH,

OBaanenne YHUBEPCAJIbHBIMU yueOHbIMH
MO03HABATEJIbLHbIMM 1€ CTBUSIMU:

a) 0a30BbIe JJOrHYeCKHe AeHCTBUS.

- CaMOCTOSITENILHO dbopmynrpoBaTh u
aKTyaJlu3upoBaTh TMpobJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yYCTaHaBJIMBATh CYIIECTBEHHBINM MpPU3HAK WIH
OCHOBAaHMS JIi CpaBHEHHUA, KiIaccupukamum u
000011IeHHS;

- BJAQJETh CHCTEMOW XWUMHYECKHX 3HAHWUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATaONIUe MOHATUS (XUMUYECKUN
3JIEMEHT, aTOM, JICKTPOHHAs 000JI04YKa aTroma, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIIATEIBHOCTh,  CTEIEHb
OKHUCIICHHSI, XUHMUYECKAs CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN o0BeM, YTJIEPOAHBIN CKEJIET,
dyHKIIMOHATBHAS ~ TPYINa, pajuKal, HU30MEpus,
H30MEDPBI, TOMOJIOTUYECKUM psn, TOMOJIOTH,
VIJIEBOJOPOABI,  KHUCIOPOJI- W a30TCOAEpIKAIINE
COCIMHEHUS, OWOJOTUYECKH aKTHUBHBIE BEIIECTBA
(YyrneBonibl, SKHpbI, O€JIKH), MOHOMEp, TMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS, KPUCTAJUIMYECKasl  pEIIeTKa,  THUIIbI
XUMHYECKHUX peakiui (OKHCTUTENBHO-
BOCCTAHOBUTEJIbHBIE, 0JK30- M  DOHIOTEPMHUYECKHUE,
peaknuu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, BJEKTPOIUTHUYECKAST JIHUCCOLMAIUS,




- ompeAenATh IeNM  JIeSITEIBHOCTH, 3aj]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHIKCHUS,

- BBISBIIATH 3aKOHOMEPHOCTH M TMPOTHBOpPEYHUS B
paccMaTpUBaEMBbIX SIBIICHUSIX;

- BHOCUTbh KOPPEKTUBBI B JICSITEIILHOCTh, OLICHUBATH
COOTBETCTBHE pPE3YyJbTATOB IIEJsIM, OIICHUBATh
PUCKH MOCJICACTBUM JACATECIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUU
YKU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJIAJICTh HaBBIKAMU y4€OHO-UCCIIEIOBATEIbCKON U
MPOEKTHOW AEATEILHOCTH, HaBBIKAMHU Pa3pEIICHUS
npo0bJieM;

- BBISBIATH MNPUYUMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBaTh 3a7ayy, BBIIBUTAaTh THIIOTE3Y €€
pelieHus, HaXOJUTh

apryMEHTHI JUISL

JIOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh
[apaMeTpbl U KPUTEPUHN PELIEHNS;

- AHAIM3UPOBATh TOJIYYEHHBIE B XOAE PELICHUS
3a1a4d  PE3YIbTaThl, KPUTHUYECKH OLICHUBATH HX
JOCTOBEPHOCTh, MPOTHO3UPOBAaTh HU3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCUTH 3HAHHUs B ITO3HABATEIBHYIO U

IMPAaKTHUYCCKYIO oOnacTu KHU3HCOACATCIbHOCTH,

OKHUCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKON
peakiii, XMMUYECKOe PAaBHOBECHE), TEOPUH U 3aKOHBI
(Teopus CTpOEHUS

XUMHUYCCKOI'O OpPraHUYCCKUX

Bemects A.M. byTiepoBa, TeOpusi 3ME€KTPOIUTUYECKON

JLU.

Macchl),

Jucconuranuu, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH

Menneneesna, 3aKOH COXpPaHEHUS
3aKOHOMEPHOCTH, CUMBOJMYECKUH  SI3BIK
(akToIIOrHYECKUEe CBEJEHUS O CBOWCTBax, COCTaBe,
MOJIy4YE€HUHU U O€30MaCHOM HCIOJIb30BAHUU BaXKHEHIINX

HCOPraHNMYCCKHUX W OPraHUYCCKUX BCIICCTB B 6I)ITy u

XUMUH,

Hp&KTH‘-ICCKOfI ACATCIIPHOCTH YCIIOBCKA,

- yMETh BBIBIITH XapaKTEpHbIE IPU3HAKA U

B3aUMOCBSI3b ~ W3YYCHHBIX  TOHATHH, NPUMEHSTH
COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWYECKHX U OPraHUYECKUX BEIIECTB U
HX TIPEBPAILCHU; BBIABIATH B3aUMOCBA3b XUMUUYECKUX
3HAaHUW C MOHATUAMU W NPEIACTABICHUSIMU JIPYyTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETh HCHOJIb30BaTh HAWMEHOBAHUA XUMHUYECKHUX
COCIMHEHUN MEXIYHAPOIHOI'O COK3a TEOPETUUECKOU U
NMPUKIAJHOM XAMUUM U TPUBHAIbHBIE  HA3BaHUS
BOXHEUINIMX BEIIECTB (ITUJICH, alleTUJICH, TJIMIIEPUH,
dbenon, dopManmpaerua, yYKCycHas KHUCIIOTa, TIIWIUH,

yrapHbld ra3, yIVIEKHCJBIM Ta3, aMMHaK, TalleHas
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- yMEThb MHTEIPUPOBaTh 3HAaHUA U3 Pa3HBIX
IpEeIMETHBIX 00J1acTel;

- BBLABUIAaTb  HOBBIE  HJEH,  IpeayiaraTh
OpUTHHAJIbHBIE TOAXO/bI U PEIICHUS;

- CIIOCOOHOCTH UX MCIOJIb30BAHMS B
ITI03HABATEJIbHOW U COLUAIBHON MPAKTUKE

W3BECTh, HEramieHas W3BECTb, IHThEBAsI CcoAa U
JIPYTUX), COCTaBJSATh (POPMYINIbI HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XHUMHYECKUX
peakuuii, OOBACHATH HMX CMBICI;, MOJATBEPKIAThH
XapakTepHbIE  XMMHMYECKHE  CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U 3aIIACIMU
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

- YMETh YCTaHAaBJIMBATh NPUHAICKHOCTh NU3YUYCHHBIX
HEOPTaHUYECKUX U  OPraHMYECKUX  BEIIECTB K
ONPENEIICHHBIM KjlaccaM M TIpyIIlaM COCIMHEHUH,
XapaKTEpPU30BaTh UX COCTAB M BAXKHEHIIME CBOWCTBA,
ONpENENATh BUJIbI XUMHUYECKUX CBA3EH (KOBaJeHTHa,
WOHHAsi,  METa/NIM4YecKas,  BOJOpPOJHAs),  THIbI
KPUCTAJUTMYECKUX peLIeToK BEILIECTB;
KJIAaCCU(DHUIIMPOBATH XUMUYECKUE PEAKIINY;

- chopMHUpOBaTh TPEACTABICHUSA: O MaTepUATBHOM
€IUHCTBE MHpA, 3aKOHOMEPHOCTSAX U I03HABAEMOCTH
ABJICHUN TIPUPOABI, O MECT€ M 3HAYECHUU XUMHHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJU B 00ECIeUYeHUU
YCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA: B PELICHUHU
po0JIeM IKOJIOTHYECKOM, SJHEPTeTUUECKOW U MUILEBON
0€30MacHOCTH, B Pa3BUTHUM MEIMILUHBI, CO3JaHUU
HOBBIX MATEPHaJIOB, HOBBIX HCTOYHUKOB JSHEPIUHU, B
00eCreuyeHrnr palMoOHAIbHOIO MPUPOIOTIOIL30BaHUS, B

9




GbopMHpPOBAaHUM MHPOBO33PEHUS U OOIIEH KYJIbTYpHI
YelloBeKa, a TaKXe SKOJOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOJIHOU CPELIE;

- BJAQJETh CHCTEMOW XWUMHYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAOIIINE TTOHSTUSA
(IONOJIHUTENBEHO K CUCTEME MOHATHI 0a30BOr0 YpOBHS)
- W30TONBI, OCHOBHOE M BO30YXJIEHHOE COCTOSHUE
aToma, ruOpuI3aus aTOMHBIX opOuTanei,
xumuyeckass cBsa3p ("0 " , KpaTHBIE CBSI3H),
MOJISIpHAsE KOHLIGHTpaIusi, CTPYKTypHas (opmyia,

nn

u

u3oMepus (CTpyKTypHas, reomeTpuueckas (Iuc-TpaHc-
M30MEpHsl), THUINBI XUMHYECKUX peakiui (romMo- u
reTeporeHHble, 00paTuMbIe 1 HEOOPATUMBIE), PACTBOPHI
(MCTHUHHBIE, JTUCIIEPCHBIE CUCTEMBI),
KpUCTaJUIOTUIPATHI, CTENIEHb U CCOLIMALIVH,
ANEKTPOIU3, KPEKUHT, PUGOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE NOHMMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKHX SIBJICHHUI, COBPEMEHHbIE
MPEACTABICHUS] O CTPOEHUU BELIECTBA HA ATOMHOM,
MOJICKYJIIPHOM U HAJAMOJIEKYJSIPHOM  YpPOBHSX;
NPEACTABICHUS] O MEXAHM3Max XUMHYECKUX DPEaKLUH,
TEPMOIMHAMHYECKUX U KHMHETHYECKUX
3aKOHOMEpPHOCTSIX MX HPOTEKaHUs, O XUMHUYECKOM
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PaBHOBECHUH, TUCIIEPCHBIX CHCTeMaX, (PaKTOJIOTHUYECKUE
CBEJICHHS O CBOWMCTBax, COCTaBe, TMOJY4YCHUU U
0e301acHOM HCII0JIb30BaHUHU BOKHEHIIINX
HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH  NIEATETLHOCTH  YEJOBEKa;  OOIIMX
HAyYHBIX MPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha
IpUMepe TMPOM3BOACTBA CEPHOM KHCIIOTHI, aMMHAKa,
MeTaHoJIa, epepadoTKu HeTH);

- YyMEThb TMPOBOJUTH pPaACYEThl IO XUMHUYECKUM
dbopMyllaM W ypaBHECHHSIM XHMHUYCCKHUX pPEaKIUil C
UCIIOJb30BaHUEM  (DU3UYECKUX  BEIMYMH  (MAacCChI,
o0beMa ras3os, KOJIMUECTBA BEIIICCTBA),
XapaKTepU3YIOIIUX BEIIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: pacueThl [0 HAXOXKICHUIO XHUMHYECKOMN
dbopMyIJIBl  BEIIECTBa; pacyeThl Macchl (oOBbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO
W3 MCXOJHBIX BEIIECTB JaHO B BHJE pacTBopa C
ONPENEIICHHOW  MAacCOBOM  JIOJENM  pacTBOPEHHOrO
BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJIM BBIXOJA
NPOJYKTa pEaklMH; pacyeThl TemioBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- YMeTh BBISIBIIATH XapakKTepHbIE TMPHU3HAKK U
B3aMMOCBSI3b ~ M3YYEHHBIX  TIOHSATHH, TPUMEHSTH
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COOTBETCTBYIOIIME MTOHATHUS IIPU ONMKUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB U
UX IPEBPALICHU; BBISIBISTh B3aUMOCBA3b XUMHUECKHUX
3HAHUM C TMOHATHSAMU W NPEACTABICHUSIMH JPYTHUX
npeaIMeToB sl 0ojiee OCO3HAHHOTO TIOHMMAaHUS U
OOBSACHEHHSI CYIIHOCTH MAaTe€pUaJIbHOIO E€JAMHCTBA
MUpa; HCIIOJIb30BATh CUCTEMHBIE XMMHUYECKUE 3HAHUS
Uit OOBSICHEHUS] U NPOTHO3UPOBAHHUS  SIBJICHU,
MMEIOIINX ECTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETh HCIOJb30BATh HAMMEHOBAHUS XUMHUYECKUX
COEMHEHUN MEXIYHAPOJHOTO COK3a TEOPETUUECKON U
OPUKIAAHOW XMMHUM W TPHUBHAIbHBIE  HA3BaHUS
BEILIECTB, OTHOCAIIMXCS K HM3YyYEHHBIM KJlaccaMm
OPraHMYEeCKUX U  HEOPraHWYECKHX  COEAUHEHU;
UCIIOJIB30BaTh  XHMHYECKYIO CUMBOJMKY  JUIS
cCOCTaBJieHUs] (OpMyJl HEOPraHUYECKUX  BEILECTB,
MOJIEKYJIIDHBIX M CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (OPMYJ OpPraHUYECKUX
BEILECTB; COCTABIIATh YPABHEHHS] XUMUYECKUX PEAKIIUN
U PpaCKpbIBaTh HUX  CYIIHOCTb:  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM
COCTaBJICHHsI 3JIEKTPOHHOTO OajlaHca 3THX peaKIuil;
peakuuii MOHHOTO OOMEHa ITyTeM COCTaBJICHMS HX
IIOJIHBIX M COKPAILIEHHBIX MOHHBIX YPAaBHEHUI; peakuil
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TUApOJIN3a, peakluid KoMIiekcooOpazoBanus (Ha
npuMepe TUAPOKCOKOMILJIEKCOB IIMHKA W AIFOMUHUS);
MOATBEPKAATh XapaKTEpHbIE XWMHUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHAYECKUX PEAKIIHM;

- YMEThb KJacCU(UUUPOBATH HEOPraHUYECKUEe U
OpPraHUYECKUE BEIIECTBA W XHWMHYECKHUE pEaKIUU,
CaMOCTOSATENIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUU TS
KJacCU(PUKAIMA U3YYaeMBIX XHUMHYECKUX OOBEKTOB;
XapakTepu30BaTh COCTaB M BAXKHEHIIME CBOMCTBA
BEILIECTB, MPUHAJICKAIIMX K OMPEJIeIEHHBIM KJlaccaM
U TpylnmaM cOoeAuHEHUU (IpOoCThie BEIEeCTBA, OKCHUJIbI,
TUAPOKCHUIBI, COJU; YTJIEBOJIOPOJbI, MPOCThIE IPUPHI,
CIIUPTHI, (PEHOJBI, aJbJICTHU/bI, KETOHBI, KapOOHOBBLIC
KHUCIIOTBI, CIIOKHBIC d(PUPHI, KUPHI, YTIAECBObI, AMUHBI,
AMUHOKHUCIIOTHI, OCJIKHM); TPUMEHSTh 3HAHUS O COCTaBe
M CBOMCTBax BELIECTB ISl OKCHEPUMEHTAJIbHOU
MPOBEPKU TUMOTE3 OTHOCUTEIBHO 3aKOHOMEpPHOCTEH
MPOTEKAHUSI XUMHUECKUX PEAKIUi U TPOTHO3UPOBAHUS
BO3MOYKHOCTEHN MX OCYILECTBIICHUS,

- yMeThb TMOJTBEPXKJaTh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OpPraHUYECKUX COCJAMHEHUH OT KpPAaTHOCTHU M THUNA
KoBaJieHTHOUM cBsizu ("T " u ""), B3aMMHOIrO BIIUSHUS
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aTOMOB M TPYIIl aTOMOB B MOJIEKYJaX; a TaKXe€ OT
O0COOEHHOCTEHW peanu3aluy Pa3IMYHbIX MEXaHU3MOB
MIPOTEKAHMS PEAKLINIA;

- YMETh XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Yy>KIE€HHOM COCTOSIHUU) U
MOHOB XHMMHYECKHX OJJeMEHTOB 1 - 4 mepuosios
ITepnomuueckon cucremsl J[.MI. MenneneeBa u ux
BaJICHTHBIE BO3MOXXHOCTHU, UCIIONB3Ys oHATHs "'s", "'p",
"d-snekTpoHHBIC" OPOUTAIM, YHEPTETHUCCKUE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOICTB

XUMHNYCCKUX DJICMCHTOB u O6p a3yCMbIX nMHn

COEIMHEHNH T10 IIEPUOAAM U TPYIIIaM;

OK 02.
Ocy11iecTBISATh
MTOMCK, aHAJIU3 U
WHTEPIPETAINIO
uH(popmanuu,
HEOOXOIUMOM JIJIst
BEITIOJTHCHUS 3a7a4
poheCCHOHAIBHOM
JEATEeIIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'O MIO3HAHUA:
- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

pa3BUTUSI HAyKU U OOIIECTBEHHOW MPAKTHUKH,

KYJIBTYD,
CHOCO6CTBYIOIHCFO OCO3HAHHUK CBOCTO MECTa B

OCHOBAHHOTO Ha JTaJore
MOJMKYJBTYPHOM MUPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEJILCKOMN
KYJIbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUS MEXKIY
JIFOJIbMU W TIO3HAHUSI MUPA;

- OCO3HAaHHMC NICHHOCTHU HaquOﬁ ACATCIIBHOCTH,

- yYMETh IUIAHUPOBATH U BBINOJHATH XUMHWYECKHAMN
AKCIIEpUMEHT (MpEeBpaIEHUs] OPTaHUYECKUX BEIIECTB
MPU HArPEBAHWH, MOJYUYCHUE STUIICHA U U3YUYECHHUE €r0
CBOICTB,
KpaxMaJl, YKCYCHYIO KHUCJOTY; JeHaTypaius OeJIKOB

Ka4CCTBCHHLIC PCAKIIMKM Ha aJIbACTHUIbI,

Npyl  HArpEeBaHWM, I[BETHBIE  PEAKIUHW  OCIIKOB,;
MIPOBOJIUTh PEAKIIMM HWOHHOTO OOMEHa, OMPEACATh
Cpely BOJHBIX PAaCTBOPOB, KaU€CTBEHHBIC PEAKIIMU Ha
cynb(dar-, KapOOHAT- W XJIOPHU-AaHUOHBI, HA KaTHOH
aMMOHWUSI; peIIaTh AKCIEPUMEHTAIbHBIE 3a7a4dl T10

temam "Metamisl" 1 "HemeTamibl") B COOTBETCTBUU C

14




FOTOBHOCTh  OCYIIECTBISITh  MPOEGKTHYIO U
UCCJIEI0BATENBCKYIO JAEATEIbHOCTh WHIUBUYAIbHO
U B TpyIIIE;
OBaanenue YHHUBEPCATbHBIMHU

no3HaBaTeJIbHBIMHU HeﬁCTBHﬂMHZ

yueOHbIMHI

B) padora ¢ nunopmanuei:

- BIAJCTh HaBBIKAMH MOJYy4YeHUs MHGOOpMAIUHU W3
UCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEJIbHO
OCYILIECTBIISITh MOUCK, aHAIN3, CUCTEMATU3ALUI0 U
UHTEPIpETalnio HHGHOPMAIMN PA3IUYHBIX BUIOB U
dbopm npeacTaBICHUS;

- co3JaBaTh TEKCThl B pPa3IMUHbIX ¢dopmaTax cC

Y4€TOM Ha3HauyeHus: HMHQPOpPMALMK M  LEJIEBOU

ayIUTOPUH, BHIOMpAs  ONTUMAIBHYIO  (opMy
MIPE/ICTABIICHUS U BU3yaJIU3alliy;

- OIICHWBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(poOpMaIlMK, €€ COOTBETCTBUE IMPABOBBIM U

MOPAJIbHO-3TUYECKUM HOPMaM;
- HCHOJIb30BaTh CpeacTBa HWH(GOPMAIMOHHBIX U

KOMMYHHKAaIIHOHHBIX TEXHOJIOTUH B PCUICHUU
KOTHHUTHUBHBIX, KOMMYHHKAaTUBHBIX u
OpraHu3alOHHBbIX 3aJgad C CO6J'HOI[€HI/IeM

TpeOOBaHUM PPrOHOMHUKH, TEXHHUKH 0€30IacHOCTH,

TUTHEHBI, PECypCcoCOepeKeHus, TPABOBBIX U

IMpaBUJIaMHU TCXHUKH 0e3011acHOCTH IIpu 06paHICHI/II/I C

BEIIECTBAMH W  JIAOOpaTOpPHBIM  OOOpPYAOBAHUEM;
MPEACTABIATH pe3yabTaThl XUMHUYECKOTO
JKCIIeprMeHTa B (opMe  3amMcu  ypaBHEHUU
COOTBETCTBYIOIIMX  peakuuid ©u  (popmMynaupoBaTh

BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB,;

- YMETh aHAIM3UPOBATh XUMHUUYECKYIO HH(OpMaIuio,
MOJIy4yaeMyld W3 Ppa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoi nHboOpMaIuu, ceTh MIHTEepHET U Apyrue);

- BJAJI€Th OCHOBHBIMM METOJIaMH HAyYHOI'O MO3HAHUS
BEIICCTB M XUMHYECKHX SBICHHN (HaOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE);

- YMCTb INPOBOJUTL PpPaCUCTbhl 110 XHMHYCCKHM

dbopMmyraM U ypaBHEHHUSIM XHUMHYECKUX PEaKIUil C

HCIIOJIb30BaHHUECM (bHSI/I‘IeCKHX BCJINMYHH,

XapaKTepU3yIIIMX BEIIECTBA C  KOJMYECTBEHHOMU

CTOPOHBI: MaccChl, OoObemMa (HOpPMaJIbHBIC YCIIOBHS)

ra3os, KOJIN4YCCTBA BCIICCTBA, HCIIOJIB30BAaTh

CUCTCMHBIC XHMMHUYCCKUC 3HAHUA I

pCH_ICHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBIX CHUTyallUAX,

IPHUHATHUSA

CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

- YMETb CaMOCTOSATEJIBHO IUIAHWPOBATH U IMPOBOAUTH
XUMUYECKUN SKCHEPUMEHT (ITOJIy4YEHHUE WU HU3YYEHUE
CBOMCTB HEOPraHWYECKUX W OPraHUYECKUX BELIECTB,
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ITMYECKUX  HOPM, HOPM  HUH(POPMAIMOHHOM
0€30IacHOCTH;

- BJIaJIeTh HABbIKAMH PACIIO3HABAHUS U 3aIUTHI
uH(pOopMalnu, HHPOPMAIIMOHHON 0€30MacCHOCTH
JUYHOCTH

KAUEeCTBEHHbIC PEAKLIHMHU YIJIEBOAOPOAOB PA3TUUYHBIX
KJIACCOB W  KHUCJIOPOACOJEPKAIUX  OPTaHUYECKUX
BEILIECTB, PEUICHUE HSKCIIEPUMEHTAIbHBIX 33/ad MO
pacno3HAaBAHUIO HEOPraHUYECKHMX M OPraHWYeCKHX
BCIIECTB) C COOJIIOICHWEM TMPaBWJI OE30MacHOTO
oOpamieHusi C  BellecTBaMM M Ja0OpPaTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LIETU UCCIETOBAHUS,
MPENOCTaBIsATh B PAa3IUM4HONM (popme pe3ylbTaThbl
DKCIEPUMEHTA, AHAIU3UPOBATh M OLEHUBATh HX
JIOCTOBEPHOCTB;

- YMETb OCYLIECTBJSATH LI€JICHANIPABICHHBIM TOHUCK
XUMUYECKOW MHGOPMAIMU B Pa3IMYHBIX HMCTOYHUKAX
(HayyHass W ydeOHO-Hay4yHas JUTEpaTypa, CpEeACTBa
MaccoBoil uHbopmanmu, cetb WHTEepHET W apyrue),
KPUTHYECKHU aHAJIU3UPOBATH XUMHYECKYIO
uH(popmalmio, nepepadbaTbiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

- BIIAJETh CHCTEMOM 3HAHUM O METOAAX HAYYHOTO
MO3HAHUSI SBJICHUN TPUPOJBI, UCIOIb3YEMBIX B
€CTEeCTBEHHBIX HAyKaX W YMEHUSMH TPUMEHSTh ITHU
3HAHUST TNPU  HKCIEPUMEHTAJIBHOM  HCCIIEOBAaHUU
BCIIECTB M JUIsl OOBACHEHHS XUMHUYECKUX SIBIICHUI,
UMEIOIIUX  MECTO B  MPUPOJE  MNPAKTHUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U B MIOBCETHEBHOM KU3HMU;
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OK 04. PaGotats B
KOJUICKTHBE U
KOMaHJIE,
a¢heKkTUBHO
B3aMMOICHCTBOBATh
¢ KOJUIEraMH,
PYKOBOJICTBOM,
KJINEHTaMHU

- TOTOBHOCTb K CaMOPAa3BHUTUIO, CAMOCTOATCIIbHOCTHU
H CaMOOIIPCACICHUIO,

-OBJIAJICHUE HaBbIKAMHU y4eOHO-
WCCIIEI0OBATEIIbCKOM, TMPOECKTHOM W  COLHAIBHOMU
NEATENBbHOCTH;

OBiagenue YHUBEPCAJIbHbIMHU

KOMMYHUKATHUBHBbIMH AeCTBUSMM:

0) coBMecTHas AesITeJIbHOCTD.

- TMOHHMAaTh W MCHOJB30BAaTh IPEUMYILECTBA
KOMaH/JHOW U MHJAUBUYyIBHON pabOTHI;

- TPUHUMATH LEJIH COBMECTHOM JIESITEIBbHOCTH,
OPTraHU30BBIBATh U KOOPAWHHUPOBATH JICWCTBUS IO
€¢ JOCTMIKCHMIO: COCTaB/ISATh IIJIaH JICHCTBMH,
pacnpenensaTh pojau C Y4€TOM MHEHUW YYaCTHUKOB

00CyXIaTh Pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAWHUPOBATH M BBHINOJHATH padOTy B
YCIHOBUSX pEaAIbHOTO, BUPTYaJIbHOTO 151
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,

- OCYWIECTBJSATH MO3UTHUBHOE  CTPATETUYECKOE

MOBEJICHUE B PA3JIMUHBIX CHUTYAIUSX, MPOSBIISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM
OBjajieHUe YHUBEPCAJbLHBIMH PeryjJsiTUBHbIMH
AEeCTBUSIMM:

I') NpUHATHE ceOsl U APYTUX JIIO/Ieii:

- yYMETh IUIAHUPOBATh M BBINOIHAT XUMHUYECKUU
AKCIEPUMEHT (TIpeBpalleHnus] OPraHUYECKUX BEIECTB
MIpY HarpeBaHUU, MOJYYCHHUE STWICHA U W3YyUYEHHUE €ro
CBOWCTB, KAUECTBEHHBIC pEAKIMU Ha aJbJACTUIBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JeHaTypamus OeIKoB
IpU  HAarpeBaHWM, I[BETHBIE  pPEAKUUH  OCJIKOB;
MPOBOAUTL PEAKIIMM HOHHOTO OOMEHa, OIpeaeisaTh
Cpelly BOJHBIX PacTBOPOB, KAYECTBECHHBIE PEAKIIMUA Ha
cynbdar-, KapOoHAT- W XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHMS;, pENIaTh OKCIEPUMEHTAIBHBIC 3a7a4d I10
temaM "Metamael" u "HemeTrannel") B COOTBETCTBUU C

MpaBWJIaMU TEXHUKHU O€30MacHOCTH MPU OOpaIlEHUH C

BEIIECTBAMH U  JIADOpaTOpPHBIM  OOOpPYAOBAHHUEM;
IPEJICTaBIATh pe3ybTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuud u  (popMynaupoBaTh

BBIBO/IbI HA OCHOBE TUX PE3YJIbTATOB;

-YyMETh CAMOCTOSITEIBHO IUIAHUPOBATH WU IPOBOAUTH
XUMUYECKUN DKCHEPUMEHT (MOJyYeHUE U HU3YYEHHUE
CBOWCTB HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB,
KAQUECTBEHHBIC DPEAKLIMHU YIJIEBOAOPOAOB PA3TUYHBIX
KJIACCOB M KHUCJIOPOACOJEPKALIUX  OPTaHUYECKHUX
BEILIECTB, pPELICHHWE JKCIIEPUMEHTAIBHBIX 3a4ad IO

pacClio3HaBaHUIO HCOPIraHUYCCKHUX HW OPraHHUYCCKHX
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- MPUHUMATh MOTHBBI U apTyYMEHTBI JIPYTHUX JIIOAeH
IIPU aHAJIU3€ PE3yJbTAaTOB JICSITEILHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOJICH Ha
OIIINOKU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYroro 4ejIoBeKa;

COONMIOICHHEM TIpaBWJI  0€30I1acHOTO
71a00paTOPHBIM

BEILIECTB) C
oOpaiieHust ¢
o0opynoBaHueM, (GOPMYITHPOBATH IEITH UCCICIOBAHUS,

BCIICCTBAMH 141

dbopme pe3yabTaThI
U OIICHWBATH

IPENOCTABIATh B PA3IUYHOU

JKCIIEPUMEHTA, aHAJIU3UPOBATh ux

JIOCTOBEPHOCT;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpyXarouieu
Cpepl,
pecypcocOepekeHu
10, IPUMEHSATH
3HAHUS 00
U3MEHEHUU
KJIMMATa,
TIPUHITUTIBI
OEepEXKIIMBOTO
MIPOU3BO/JICTRA,
3¢ pexTuBHO
JEUCTBOBATH B
YpEe3BbIYANHBIX
CUTYaIHIX

B o0J1acTH 3K0I0rM4e€CKOro0 BOCIMTAHUS:

- c(pOpMHUPOBAHHOCTh JKOJOTUYECKOU KYJIBTYpHI,
IIOHUMAHUE BIIMSHUS COLUAIBHO-3KOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLUATBHOMN
r100ajIbHOTO

Cpeanbl, OCO3HAaHHUC

AKOJIOTUYECKUX MPOOIIEM;

XapakTepa

- I[UIAHUPOBAHUE W OCYUIECTBJICHHUE JCHUCTBUU B
OKpY)KAIOIIEW Cpelle HAa OCHOBE 3HAHUS LEJIEH
YCTOMYHBOTO PAa3BUTHS YEJIOBEUECTBA;

- AKTHMBHOE HENPUATHE JEUCTBUM, NPUHOCSIIIUX
BpE€Jl OKPYXKAlOIIEeH Cpeae;

- YMEHUE TPOTHO3UPOBATH HEOJATONMPUSITHBIC
AKOJIOTUYECKUE TMOCIEACTBUS MNPEANPUHUMAECMbBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- paCIIMpEHNE OMNbITA AEATEIBHOCTH IKOJIOTHUECKOU
HANpPaBJICHHOCTH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-

HCCIIEI0BATENILCKOW, IIPOSKTHOU U COLIMATIbHOM

- copMHUpOBaTh NPEJICTABICHUS: O XUMHUYECKOH
COCTABJISIFOLIEN €CTECTBEHHOHAYyYHOM KapTHHBI MHpA,
pOJIM XUMUM B IIO3HAHMM SIBJICHUM NPUPOABI, B
(OpMHUPOBAHUU MBILUIEHUS U KYJIbTYPhl JIMYHOCTH, €€
(YyHKUIHMOHAIBHOM T'PaMOTHOCTH, HEOOXOIMMOM ISt
pelIeHus HKOJIOTUYECKU

00OOCHOBAHHOI'O OTHOIICHHUSA K CBOEMY 3A0pPOBBIO H

MPaKTUYECKUX 337ad M
MIPUPOJTHOM CpEAE;

- yMmMeTh  coOmonarth
1eIecoo0pa3Horo MOBeAEHUs B OBITY M TPYAOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbS U
NPUPOTHOW  Cpensl;
YKUBBIC

IIpaBuIa OKOJIOIN4CCKH

OKpYyXKaromen
OMACHOCTh

YUYUTHIBATh
BO3JCHCTBUS Ha OPTaHU3MBbI
ONPEAECICHHBIX BEIIECTB, MOHMMAsl CMBICI MMOKa3aTems
MPEICIBHON JOMYCTUMOW KOHLICHTPALUH;

- YMETh MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIIMH 3KOJIOTHYECKOIN 0€30IIaCHOCTH MOCIEACTBUS
MIPOU3BOACTBEHHOU

OBITOBOM " ACATCIIBHOCTHU
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ACATCIIBHOCTH,

4eJIoBeKa, CBSI3aHHOM C mepepaboTKon
UCIIOJIb30BaTh TOJYYEHHbIC 3HAHMS JUISI TPUHATHUS

IPaMOTHBIX  pelieHud  npobieM B

BCIICCTB,

CUTYaIUSAX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTh BO3JICVCTBUS HA >KUBbIC
OPTraHU3Mbl OMPEAECICHHBIX BEIIECTB, TOHUMAsl CMBICI
MoKa3zaressl MPeACIbHOM JOIMYCTUMOW KOHIUECHTPALIUH,
M TIOSACHATh Ha MpPUMEpax CIOCOOBl YMEHBIICHUS U
MPEAOTBPALICHUS BPEAHOTO  BO3JCHUCTBUSA

Hnx Ha

OpraHu3M YCJIOBCKaA.

IK 1.11.
Cobnronathb
rpaBuia
CaHUTAPHO-
TUTUEHUYECKOTO
pexruMa, OXpaHbl
TpyAa, TEXHUKU
0€30MacHOCTH U
ITPOTUBOIIOKAPHOU
0e30I1acHOCTH,
MOPSAZIOK ACUCTBUSA
IIPU YpE3BbIYaHBIX
CUTYyalHusX.

- c(OPMUPOBAHHOCTh HJKOJIOTUYECKOU KYJIBbTYPHI,
IMOHMMAHHWE BJMSHHS COLMATBHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUATBHOMN
Cpepl, rJ100aJIbHOTO

HKOJIOTUYECKUX MPOOIIEeM;

OCO3HAHHUE XapakTepa
- TUIAHUPOBAHUE M OCYIIECTBJICHUE JCUCTBUU B
OKpYKAIOIIEd Cpelle Ha OCHOBE 3HaHMS LElel
YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HENpUATHE JEUCTBUN, NPUHOCILIIUX
BpE OKPYKAIOILIEH CPELE;

HEeOJIaronpusTHHIE

- YyMEHHME IPOTHO3UPOBATH

JKOJIOTUYECKUE TIOCIEACTBUS MNPEANTPUHUMAECMbBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- paCIMpPCHUC OIIbITa ACATCIbHOCTH AKOJIOTHYECKOM

- chopMHpOBaTh TMPEACTABICHUSA: O XUMHUYECKOH
COCTABJISIIOIICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,
pOJIM XUMHUU B TIO3HAHWH SIBJICHUH TPUPOMBI, B
(GbOpMHUPOBAHUN MBIIUICHUS W KYJIbTYPhI JIMYHOCTH, €€
(YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOJMMOM ISt
pelIeHUs] TMPaKTUYECKUX 3a7a4 M IKOJOTHYECKU
000OCHOBaHHOTO OTHOIIICHHUSI K CBOEMY 3J0POBBIO U
MIPUPOTHOM CpELIE;

- yMeTh CcoOOmOmaTh  MpaBWja  IKOJOTHYCCKH
I1EJICCO00Pa3HOTO TOBEICHUS B OBITY M TPYIOBOKH
JESATETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’Karolen

OITIaCHOCTB

MPUPOJHOU  CpENbI;

ZKHNBBIC

YUUTHIBATH

BO3,H€fICTBH)I Ha OpraHu3MbI

OIIPCACIICHHBIX BCIICCTB, ITIOHMMas CMBICI IIOKA3aTClIAd

19




HaIpPaBJIECHHOCTH;
- OBJIaJICHHE HaBbIKAMU y4eOHO-
MCCJIE0BATEIILCKOM, IIPOCKTHOM U COLIMAIIbHOM
NIEITEAbHOCTH,

IIPENEIIBHOM JOIYCTUMOW KOHIICHTPALINN;

- YMETb IIPOTHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATH
C MO3ULUI SKOJIOTMYECKON 0€30I1aCHOCTH MOCIIENCTBUS
OBITOBOM M MPOU3BOJCTBEHHOW  JIESITEIBHOCTH
YelOBEKa, CBSI3aHHOW C TMepepabOTKON  BEIECTB;
UCIIOJIB30BaTh TIOJIYYEHHbIE 3HAHUS JUIsl TPUHATUSA
IrPaMOTHBIX  pelIeHHd mpolieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHEW;

- YMETbh OCO3HABaTh ONACHOCTh BO3JCHCTBUS HA )KUBBIE
OpraHU3MBbl OIPEJEICHHBIX BEIECTB, IOHUMAsI CMBICI
ITOKA3aTeIIs MPEAEIbHON JOMYCTUMON KOHIIEHTPALINH,
Y TIOSICHATh Ha IPUMEPAx CIOCOObl YMEHBIIECHUS U
MpeI0TBPAIIEeHUS] UX BPETHOTO BO3JIEHCTBUS Ha
OpraHu3M YeJIOBEKa.
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CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. Conep:xkaHue IMCUUIIIMHBI

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUU

IIpeameT opraHM4eCKO XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpraHHYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omojorus, u30Mepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuukau OpraHMuecKux BemecTs. Homenkmarypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHMS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX INPEBPAILCHUMN:
O3HaKoOMJIeHHE C oOpa3llaMu OpraHMYECKUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE; MOJICJIMPOBAaHUE MOJEKYJ OpPraHUYECKUX BEIECTB; HAOJIOJEHUE WU
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

YraeBonopoas

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMHA psa. MeraH W 3TaH —
IpOCTEeHIINe NPEACTaBUTENN AJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAL. DTUIEH U IPONMIEH —
NpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaHEHIIHE
XUMHUYECKHE CBOMCTBa (peakiusi nmojaumepusanuu). [lomyueHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUSA, TOMOJOTMYECKUU Psi.
ALIETUJIEH — TPOCTEMIIMN  MPENCTABUTENb  AJIKMHOB: COCTaB, CTPOCHHE,
bu3nUecKue U XMMUYECKME CBOMCTBA (peaklMy TMAPUPOBAHUS, FaJOr€HUPOBAHMS,
rUapaTaluu, TOPeHus ), MoayyeHrue u NIpUMeHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (GuU3MUECKHEe U XMMHUYECKHE CBOMCTBA
(peakMu TAJOTEeHUPOBAaHWA M HUTPOBAaHHWA), IOJIYYEHHUE U IPUMEHEHUE.
TokcuyHoCcTh  apeHOB. ['eHeTndeckas  CBs3b  MEXAY  YIJIEBOJOPOIAMH,
NPUHAAICKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE HMCTOYHUKMU YIJIEBOAOPOAOB. lIpuMpoaHbli Tra3 M IOIyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOoTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUI:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI; KOJUIEKIUH
«Hedpte» u  «Yromp»;, MOAETUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB |
raJOr€HONPOU3BOJHBIX; MMPOBEACHUE MPAKTUYECKON pabOThI: MOJyUYEHHUE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnrie 3agaun

Boluucienuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoaconepkaiye opraHu4ecKie COeTUHEHUS

[IpenenpHple ONHOATOMHBIE CHUPTBI. METaHOJN W 3TAHOJN: CTPOEHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBrE METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHOroaromMHble  CHUPTBL. OJTHJICHIVIMKOJAb M T[JMLEPHH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHBbIE crHpThI). JleiicTBuE Ha
opraHusM 4enoseka. [[puMeHenne rmunepruHa u STUIIEHTJIMKOJIS.

®deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anppernznpl M KeToHbl. DopMallblieruj, aueTaNblAErul: CTPOCHHE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KA4ECTBEHHbIE PEAKLIMN ), IOJYyYEHHUE U IPUMEHEHUE.

AueroH: cTpoeHue, (U3MYECKME M XHMMHYECKHE CBOWCTBAa (peakiuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHUS ), IOJyY€HHE U PUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Cnoxsble 3(QuUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
pOJIb )KUPOB.

VYrneBoabl: cocTaB, Kiaccupukanus ~— yrieBoAoB  (MOHO-, JAH- U
noyicaxapubl). [1oko3a — mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS

MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
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ruapokcuaom meau(Il), okucnenne ammmuadnbiM pactBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXO0XJIECHUE B MPHUPOJE, NPUMEHEHUE,
ounonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoHbie noauMmepsl. CTpoeHue Kpaxmana u
HeuoNo3bl.  PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIHUs C HOJIOM).

DKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX MPEBPALLECHUMN:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUE€CTBEHHBIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPHHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PAacTBOPOM OKCHJa
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumomelcTBUE KpaxMalla C HOJOM);
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTconepKalmue OpraHU4EeCKUE COENMHEHMS Anmpubl. MeETIWIAMHH M|

AHWIMH: COCTaB, CTPOCHHE, (U3MUECKHE M XUMHYECKHE CBOWcTBa (TOpEeHHE,
B3aUMOJICHCTBHE C BOJIOW U KHCIIOTAMU).

AMUHOKUCIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. Puznyeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benkyn kak DpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCNEpUMEHTAIBHBIE METOJbl W3Y4YEHHUs BELIECTB M MX NPEBPAILCHUMN:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OelIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BrICOKOMOIIEKYIISIpHBIE COETMHEHMS

OcCHOBHbIE MOHSTHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINN, CPEIHSS MOJEKYIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

[Tnactmaccel (MOIMATHIIEH, MOJIUTIPOTUIIEH, MOJIMBUHWIXJIOPU,
nonuctupos). HarypanbHbli M cuUHTeTHMUecKHE Kayuykud (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIM M H30MPEHOBbIN). BoslokHa: HaTypaybHble (XJIOMOK, IIEPCTh,
MIENK), UCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUUECKHE (KAlpOH 1

JIaBCaH).
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OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBPAILCHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

TeopeTnueckre OCHOBBI XUMUH

XUMHUYECKUN 3JeMeHT. AToM. Sapo artoma, HW30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHus] dJICKTPOHOB MO0 OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoandeckasl cuicTeMa XUMUYECKHX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xumuuecknx anemeHToB JI. M. MenpgeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYCHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemecTBa. XHUMHYECKAs CBs3b. BHUAbI XHUMHUYECKOW CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomoponnas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTb.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa MONEKYJTApHOTO H  HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o gucnepcHbIX cucteMax. VICTMHHBIE U KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MpUHAJJISKAIIMX K Pa3IMUHbIM KjlaccaM. XUMHU4eckas peakuus. Kinaccudukarus
XUMHYECKUX PEaKIUd B HEOPraHWYECKOW M OPraHUYEeCKOM XHWMHUH. 3aKOH
COXPAHEHHsSI MacChl BEILIECTB; 3aKOH COXPAHEHHUS] U MPEBPAIICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIHUSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (PakTopoB. OOpaTuMbie
peakunu. XuMHYeCcKoe paBHoOBecue. DakTOppl, BIUAIOMIKE HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTpoiuThueckas aucconuanus. CUiIbHBIE U CJIa0ble DJICKT-POJIUTHI.
Cpena BOOHBIX PacTBOPOB BEIIECTB: KHUCHAs, HEUTpaibHas, 1ienouHas. Peakiuu
HOHHOT'O OOMEHa.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U MX MPEBPAILCHUI:

neMoHcTpanus Tadsmn «llepuonnyueckas cucTtemMa XUMHUYECKUX anemeHToB J[.U.
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MenpeneeBay; M3ydeHHE MOJENCH KPUCTALTUYECKUX PEMIETOK; HAOIIOJIeHUE U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3yioKeHHe TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO MHIMKATOpPA, pPEaKIMd HOHHOTO OOMeHa);
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3mnyHbIX (aKTOPOB Ha CKOPOCTH
XAMHUYECKON PEAKIUI.

Pacuétnblie 3amaun

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX pEakiuid, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJIHB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Hemeranmner. Ilonoxkenne HemerayuioB B llepuomuueckon  cucreme
xumuueckux sieMeHtoB .M. MenneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertamnel. [lonoxenne metaiuioB B llepuonnueckon cucteMe XMMUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O0mue guzndeckue cBoiicTBa MeTaoB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHINMX METAJIOB (HATPHM, Kalaui, KaJdbIIUH,
MarHui, aJlOMUHMHI, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mwme crocoObl nmomydeHus: MetawioB. [I[puMeHeHrne MeTamioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W MX MPEBPAILCHUI;
M3yYEHHE KOJUICKIMU «MeTamibl U CIUIaBbD», 0Opas3lOB HEMETAIJIOB; pEIICHUE
HKCIEPUMEHTANIbHBIX 3a/ia4; HaOJII0JICHUE U OIMHCAHUE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHBIE PEAKI[MU Ha KATUOHBI METAILIIOB).

Pacuérarble 3amaun

Pacuétel Macchl BemecTBa Win 00bEMA ra30B MO MU3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIECTB;
pacy€Tsl Macchl (00bEMA, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IIPUMECH.

XUMHUS U )KU3Hb

Ponp xumun B o0ecrieueHHH SKOJOTHYECKOM, SHEPreTHUeCKOM M IHUIIEBOM

6630HaCHOCTI/I, pa3sBUTHU MCIWLHNHLI. IlonsiTue o HayYHBIX MCTOAAX ITO3HAHUA
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BEIIECTB Y XUMUYECKUX PEAKIIH.

[IpencraBnennst 00 OOmMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO
MOJTyYEHUS] BAXKHEHUIIINX BEIIIECTB.

YenoBek B MHpE BEIIECTB W MaTCPUAIOB: BaXHEHINIME CTPOUTEIHHBIC
MaTepHayibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKh, CTEKIO, KEpaMHKa,
MaTepHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE W MUHEPAIbHBIC
yA0OpeHus.

XuMus U 370pOBbE YEIIOBEKA: MpaBWIa KCIOJIb30BAHMS JIEKAPCTBECHHBIX
npernapaToB; mpaBuia 0€30MacHOTO MCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUH
B TIOBCETHEBHO JKH3HH.
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2.2.00beM JUCHUILINHBI U BUAbI y4eOHOM padoThI.

Bun yuye6Hoii padoThl

Oo0BeM B yacax

MaxkcuMmanbHasi yyeOHast HArpy3Ka (Bcero) 125
1. OcHOBHOE coaep:kaHue 108
B TOM YHCJIC:
TEOPETUYECKOE 00yUCHHE 72
MPaKTUYECKUE 3aHATHUS 26
1abopaTopHBIC 3aHATUS 10
2. IIpogeccuoHaIbLHO-OPUEHTHPOBAHHOE 5
cojiep:kaHue (coaepKaHue MPUKJIATHOTO MOTYJIs1)
B TOM YHCJIE:
TEOpeTUIECKoe 00yueHue 3
MPAKTUYECKUE 3aHATUS 2
WNHuBuyaIbHBIA MPOEKT (J1a/HET) na
Koncynpramms 6
IIpome:xxyTouHas arTecTanus (3K3aMeH) 6
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2.3 TemaTnueckuii niiad u coaep:xkanue yyeonoi nucuumannsl 113 «Xumus»

dDopmupyeM
HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATILHO-OPHMEHTHPOBAHHOE), O6bem ble
TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4YacoB |KOMIIETEHIH
u
1 2 3 4
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 8 OK 01
Crpoenue atomoB | CTpoeHus aroMa. DJIeKTpoHHass KoH(pUrypanus aroMa. Kiaccudukanus XAMAIECKUX 3JIEMEHTOB (s-, p-, d-
XUMUYECKHUX aneMeHThl). OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aToMa. BajieHTHBIE 371eKTpOHBL. BajgeHTHOCTS. 6
3JIEMEHTOB U DnexTpooTpunaTebHOCTh. KoBaneHTHast CBsI3b, €€ PA3HOBUAHOCTH U MEXaHU3MBbI 00pa30BaHUS
pUpoia (oOMeHHBIN U JOHOpHO-akIlenTopHbIN). MoHHas cBs3b. MeTtayummueckas cBs3b. BogopoaHas cBsi3b.
XUMUYECKON CreneHb OKUCIICHHUS.
CBsI3U AyauTopHble ydyeOHbIe 3aHATHS: 8
Teopernyeckoe 3aHsATHE 6
Jlexknus
TpakTHYeCcKoe 3aHATHE 2
DneKTpoHHask KOHPUTYpaLUsd XUMHUUECKHUX 3JIEMEHTOB 1-4 mepuosoB.
Tema 1. 2. Coaep:xanue y4eOHOro MaTepuasa 2 OK 01
Iepuoauyueckuii | [lepuopudeckas CHCTEMa XUMUUYECKHX 21eMeHToB J[.W. Menyieneea. DU3HUecKuii CMBICIT OK 02
3aKOH U Tabiauua [Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX 2
J.M. Menzeneesa | sineMeHTOB, 00pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BELIECTB B COOTBETCTBUHM C TOJOKEHUEM XUMUYECKOTO
aneMeHTa B [lepuoguueckoii cucreme.
AyauTOpHBIE y4eOHbIe 3aHATHSA: 2
Teoperuueckoe 3aHATHE 2
Ypok
Pa3nen 2. XuMun4yeckue peakuuu
Tema 2.1. Tuner | Conep:xanune yueOHOro MaTepuaJja 12 OK 01
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XUMUYECKHUX Knaccudukanus u THITBI XUMUYECKUX PEAKIUI ¢ y4aCTHEM HEOPTaHUIECKUX BEIIECTB.

peakiuit OKHCTUTENIbHO-BOCCTAaHOBHUTENbHBIC peakiuu. Kinaccudukanus. OKUCIUTETN U BOCCTAaHOBHTETH. MeTo
AJIEKTPOHHOTO OallaHca.
KonuyectBenHble OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PACUETHI 1O 6
YpaBHEHUSM XUMUYECKHUX peakuuii. MoJib Kak eIuHUIIAa KOJIMYeCcTBa BelecTBa. MoJsipHas Macca. 3aKOHBI
COXpaHEHHUs MacChl U IHEPruu. 3aKoH ABorajipo. Mossipablit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh
ra3os.
AyauTopHbIe y4eOHbIC 3aHATHS: 12
TeopeTnveckoe 3aHATHE 6
Ypok
IIpakTH4yeckoe 3aHsATHE
THUnbl XUMUYECKUX PEaKLUM. 5
CocraBneHne OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH.
Pacuer konM4eCTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIIIH.

Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 8 OK 01

ONEKTPOIMTHICCKA Teopus 37EKTPOIUTHYECKON Auccouuanuu. Peakiuu moHHoro oomeHa. CocTaBieHHE peaKIuil MOHHOTO

S icconmanus 1 |oomMeHa MyTeM COCTaBJICHMSI X TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

MOHHBI OOMEH IMuaponus comneit. 3HaueHUe TUAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX mporieccax. [I[puMeHenne rupoansa B 4
MIPOMBIIIICHHOCTH.
AyauTopHbIE y4eOHbIE 3aHATHS: 8
TeopeTuyeckoe 3aHATHE 4
Ypok
IIpakTHyeckoe 3aHsATHE 4
CocraBieHne peakiiii HOHHOTO 0OMeHa. Y CIIOBUS MPOTEKaHUs MX J0 KOHIIA.
I'upponus comnent.

KonTponsHoe .

TecTHpOBaHNE CrpoeHue BelecTBa 1 XUMUYECKHE Peaknii 2

Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHNYECKUX BelIeCTB

Tema 3.1. Conep:kanue y4yeOHOIro MaTepuaa 4 OK 01
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Knaccudukanus n
HOMEHKJIaTypa
HEOPraHu4YeCKux
BEIIECTB

Knaccudukanus Heoprannueckux BemecTB. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIBI,
KHCIIOTHI, cosin). HoMeHknaTypa 1 Ha3BaHME HEOPTaHMUECKUX BEIIECTB UCXO/S U3 X XMMHUECKON
(GOpPMYIIbI T COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXO/IS U3 HA3BAHMSI BEIIECTBA 110 MEXKTYHAPOHOHN HITN
TPUBHAIILHON HOMEHKJIATYpeE.

AyauTOpHbBIE Y4eOHbIe 3aHATHS:

TeopeTuveckoe 3aHATHE
Ypok

IIpakTHyeckoe 3aHATHE
KJ’IaCCI/I(l)I/IKaIII/ISI 1 HOMCHKJIaTypa HCOPraHU4CCKUX BCIICCTB.

OK 02

Tema 3.2. dusnko-
XAMHUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

18

Mertamnel. OOmue ¢(usnyeckne M XUMHUYECKHE CBOMCTBa MeTaiwioB. CrocoObl moiydeHus. 3HaYeHHE
METaJJIOB M HEMETAJUIOB B IIPUPO/IE U KHU3HEACATEILHOCTH YEJIOBEKA M OPraHNU3MOB.

Hemeramnel. O0Omue ¢usnyeckue U XMMUYECKHE CBOWCTBA HEMETAUIOB. THUIHMYHBIE CBOICTBa METaJlJIOB
IY— YII rpynn. Knaccudukanuss u HOMEHKIaTypa COCJMHEHHH HeMeTayuloB. KpyroBopoTbl OHMOTeHHBIX
3JIEMEHTOB B IIPHPO/IE.

XMMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,
cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOJAOPOJHBIX COEAUHEHHH,
BBICIIMX OKCHJIOB U THIPOKCHJIOB.

12

AyIuTOpHBIC y4eOHbIC 3AHATHS:

18

Teopernyeckue 3aHATHH
Ypok

12

IIpakTuyeckoe 3aHATHE
XHUMHYECKHUE CBOMCTBA METAJIJIOB 1 HEMETAJJIIOB.

JlabopaTopHoe 3ansiTHE
XHWMHYECKUE CBOMCTBA CIOKHBIX HEOPTaHUYECKHUX BEILIECTB.
KavecTBeHHBIE XMMUYECKUE PEAKIIUN KATUOHOB U aHUOHOB [-VI rpymm.

OK 01
OK 02

Tema 3.3.
[TpousBoacTBo
HeOpFaHquCKHX
BCIIIECTB

Conep:kanue y4e0OHOIro MaTepuaa

OO6mue mnpeacTaBiIeHUs O CHOco0ax MOJyYEeHUs METasIOB, HEMETAJIOB M HEOPraHWYEeCKUX BEIIECTB
(OKCHIOB, THAPOKCHIOB, KHCIIOT, COJICH).

AyauTopHbIE y4eOHbIC 3aHATHS:

OK 01
OK 02
OK 04

30




TeopeaneCRoe oﬁyqe}me

Ypok 2
IIpakTHyeckoe 3ansiTHE 2
[eno4ku npeBpalieHuss HEOPraHMYECKUX BELIECTB
KonTponbsHoe DUBHKO-XUMHUUYECKHE CBOMCTBA M CIIOCOOBI MOTYYEHUST HEOPTaHUYECKHUX BEIIECTB. 5 OK 01
TECTUPOBAHUE OK 02
Pa3znen 4. CTpoeHue U CBOICTBA OPraHM4YeCcKMX BelleCTB
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 6 OK 01
Knaccnguxarus, IIpenMer opraHuYecKOr XUMUHU. B3anMOCBA3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB. 4
CTPOCHHUC H XUMUYECKOE CTPOCHHE KaK IIOPSAIOK COCIMHEHMS aTOMOB B MOJIEKYJE€ COIVIACHO MX BaJIEHTHOCTH.
HOMCHKJIaTypa OCHOBHBIE TOJIOKCHHS TEOPUM XUMHYECKOIO CTPOEHHMsS OpraHudeckux coenuHenuii A.M. Bbyrieposa.
OpraHH9ICCKHX VriepoJHblii  CKENET OpraHMYecKod Mojekynbl. MonekyasapHble U CTPYKTypHBIE (Pa3BEpHYTHIE,
BCILCCTB COKpAlICHHBIE) XUMHYECKHE (DOPMYNbl. 3aBHCUMOCTb CBOMCTB BELIECTB OT XHUMHUYECKOIO CTPOEHHS
Mozekyn. M3omepus um u3zomepbl (CTpyKTypHas, reomerpuueckas (Lmuc-TpaHc-usomepus). KpatHocTs
XMMHUYECKOH CBA3H.
[TonsTue 0 pyHKIMOHAIBHON rpynmne. [IpuHIUIBI KITacCU(pHUKALUU OPraHUYECKUX COETUHEHHMN.
MexnyHapoiHasi HOMEHKJIaTypa ¥ MPUHIMIIBI HOMEHKIIATYPbl OPraHUYECKUX COEINHEHUII.
AyIuTOpHBIC y4eOHbIC 3AHATHS: 6
Teopernueckue 3aHATHSA 4
Jlexums
IIpakTHYeckoe 3aHATHE
Homenkinatypa 1 knaccu@uKaius OpraHMuecKuX COeMHEHUH 2
Tema 4.2. Coaep:xanue yueOHOro MaTepuasa 14 OK 01
CaoiicTBa I[Ipenenbuble yrieBoaopoasl. [omMonorudeckuii psaa u o0mas popMysia; n3oMepHsi; GU3NUECKHE CBOMCTBA; 5 OK 02
OpraHM9eCKux XUMHUYECKHE CBOICTBA; CIIOCOOBI MOIY4YEHHUs, TPUMEHEHHUE aJIKaHOB.
COe/IMHEHUH HenpenensHele yriesomopoasl. ['omonorundecknii paa u o6mas GopMyia; n3zomepus; GU3HIecKue )
CBOICTBa; XUMHUYECKHE CBOMCTBA; COCOOBI MOTyYEHNUs], IPUMEHEHHE AJIKEHOB U aJIKMHOB.
Apomarnueckue yrieBogopoasl. 'oMonorudeckuii psa u odmas popmyia; n3oMepus; GU3HIecKre )

CBOI\/'ICTBE[; XUMHUYCCKHUEC CBOﬁCTBa; CIIOCOOBI MOJIYUYCHU A, IPUMCHCHUEC apOMATUYCCKUX YITICBOAOPOJ0B.
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Crouptel 1 ¢penonbl. Knacenpukanus. Homenknarypa. Xumudeckue cBoricTBa. CriocoObl MOTy4eHUsI.

[TpumeHeHne cnupTOB U (PEHOJIOB B MEAMIIMHE. 2
Anbnerunsl U ketoHbl. Kiaccuduxanus. Homenknarypa. Xumuueckue cBoictBa. CriocoObl morydeHus.. 5
[IpumeHeHne anbAerui0B U KETOHOB B MEIULIUHE.
Kap6onogsie kucnotel. Kimaccudukanus. Homenknarypa. Xumudeckue cBorictBa. CriocOOBI MOTyYEHUS. 5
[IpumeneHnne kKapOOHOBBIX KUCIOT B MEIULIMHE.
AyIuTOpHBbIE Y4eOHbIe 3aHATHS: 14
Teopernyeckue 3aHATHS 12
Ypok
JlabGopaTopHoe 3aHATHUA
XUMUYECKUE CBOWCTBA OPTraHMUECKUX BEIIECTB. 2
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 10 OK 01
Opranunveckue A3zoTcoepiKanye coeTMHeHns (aMUHbI, aMUHOKHKCIIOTHI). Kinaccudukanus, HoMeHKIaTypa. XUMHUECKUE 5 OK 02
BCIIICCTBA B cBoiicTBa. O0JIacTH PUMEHEHUST aMUHOKHCIIOT. [IpeBparieHrsi 0EIKOB MHUIIY B OPraHU3ME.
KUSHCACATCIBHOCT | Byonornueckue Gpynkuuu 6enkoB. Buonornaeckue GyHKmy KupoB. Poiib Opranuueckoil XMMHHU B
1 1eI0BCKa peleHny mpo6IIeM MUIIEBOi 6e30MacHOCTH. 2
VYrneBoasl. Knaccuduxanus. [Ipumenenne n 6uonoruueckast poipb yrieBooB. OKUCIEHUE YIIIeBOJAOB — 2
HCTOYHUK SHEPTUH JKUBBIX OPraHU3MOB.
HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne Hyki1eoTH10B. COCTaB HyKIEMHOBBIX KHCIIOT
(IHK, PHK). Ponb HyK/I€HHOBBIX KUCIIOT B )KU3HEIEATEIILHOCTH OPraHU3MOB. 2
AyauTOpHBbIE y4eOHbIe 3aHATHS: 10
Teopernyeckue 3aHATHS 6
Ypok
JlabopaTopHoe 3aHsTHSA )
Pemenue 3aia4 ¢ yuactueM OpraHMYeCKUX BEILIECTB
KonTponsHoe XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOTYYEHUSI OPraHMUECKUX BEIIECTB.
TECTUPOBAHUE 2

Pa3zpnen 5. Kunernueckue H TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMHYECKUX peaKI Uil
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Tema 5.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Kunernyeckue Xumuueckre peaknud. CKOPOCTH peakiMu, €€ 3aBMCHMMOCTh OT pa3iHyHbIX (PAKTOPOB: IMPHPOJIBI OK 02
3aKOHOMEPHOCTH | pearupyrolMx BeLIeCTB, KOHLEHTPAIMH PEarupyoLIX BEIIeCTB, TeMieparypsl (mpasuwio Baut-I'odda),
NPOTCKAHHUSI IUIOUIAId PEAKLMOHHON IOBEPXHOCTH, HAaJIM4Yus Karajau3aropa. Poip Karanu3aToOpoB B MPUPOAE H
XUMHYCCKHUX MIPOMBIIIJICHHOM ITPOU3BOICTBE.
peaxun Karanuzatops! 1 katanus. Poib kaTann3atopoB B IpUPO/IE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.
AyIuTOpHBbIE Y4eOHbIe 3aHATHS:
Teopernyeckue 3aHATHS
Ypok
JlaGopaTopHoe 3aHsiTHE
N3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peaklUu.
Tema 5.2. Conep:xanue yueOHOro MaTepuasa OK 01
Tepmogunamuueck | Tepmoxumudeckne ypaBHeHUs. Kitaccuuranus XMUMHUYECKHX PpEaKIUil: M0 TerioBoMy 3¢ ¢ekTy, 1o OK 02
ne obparumocTi. OOpaTUMOCTh pEAKIHMi. XUMHUYECKOE PABHOBECHE W €r0 CMEIICHHWE IO JCHCTBUEM
3aKOHOMEPHOCTH | pa3inuuHBIX (PaKTOPOB (KOHIIEHTPAIMS PEareHTOB WMJIHM MPOIYKTOB PEAKIWH, NABJICHUE, TeMIIepaTypa) JUIs
MPOTEKAHHS CO3/IaHUS ONTUMAJBHBIX YCIOBU MPOTEKAHUS XUMHUECKUX MPOIIECCOB.
XMMHYECKHX AyauTOpHbBIE y4eOHbIe 3AHATHS:
peaKiuu. Teopernyeckue 3aHATHA
PaBHOBecue Vpoxk
XHMqufKHX IIpakTnyeckoe 3aHATHE
peakiim Bnusinue pakTopoB Ha XUMHUECKOE PABHOBECHE.
Paznen 6. lucnepcHble cucTeMbl
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJa OK 01
JucnepcHsie HucnepcHble cuctembl. Kommougnele cuctemsl. VcTuHHblE pacTBophl. PacTBopeHue kak (u3uko- OK 02
CUCTEMBI U xumuueckuii npouecc. PactBopel. CriocoObl MpUroTOBIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 1o
(bakTopsI UX pacTBopeHHOro BemecTBa. IIpenenbHO IOMyCTUMBIE KOHIIEHTpPAlMM M UX MCIOJb30BaHHE B OLICHKE
YCTOMYMBOCTH 9KOJIOTHYECKOM Ge3onacHocTH. Kiaccuukaius TucnepcHbIX CUCTEM TI0 COCTaBY.

AyauTOpHBIE y4eOHbIC 3aHATHSA:

Teopernyeckue 3aHATHS
Ypok
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HpaKaneCKoe 3aHsATHE

Pemenue pacueTHbIX 3aJaHUl HA TPUTOTOBIIEHUE PACTBOPOB. 2
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COAEPKAHUE 5)
Pa3nen 7. Xumusi B ObITY U POU3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0OBEKA
Tema 7.1. Coaep:xaHue yueOHOro MaTepuaJia 5 OK 01
XUMHUYECKUH Kinaccudukanust mpo06 BOJIbI MO BUY M HA3HAYSHUIO, UCXO/IS U3 €€ XUMHYECKOT'0 COCTaBa. OK 02
aHaIu3 Ipo0 BOBI OpranojenTuyecKrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BOJIbI. KHCITIOTHOCTD 1 OK 07
1IeJI0YHOCTh BOJbl. pH cpeasl u MeTonbl ee onpenenenus. JKeCTKOCTh BOAbI U METO/IbI €€ ONPEECICHUS. 1IK 4.4
Buner sxecTkocTH BOABI (BpeMeHHas M MOCTOsIHHAA). JKeCTKOCTh BOJIBI KaK MPUYMHA BBIMACHUS OCATKOB
WM 00pa30BaHus COJICOTIOKEHHUI, UMEIOIUX MECTO B OBITY U Ha IPOU3BOJICTBE. 3
CocraB coneil, BbI3bIBAIOLIUX )KECTKOCTh BOJIbl. XMMUYECKHE MTPOLIECCHI, YCTPAHSAIOIINE )KECTKOCTh BOJIBI.
VYpaBHEHU XUMUYECKUX PEAKUUN, WIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOASIINE PU YCTPAHEHUH
KECTKOCTHU. Y CTPAaHEHUE BPEMEHHOU KECTKOCTU OBITOBBIMU U XUMUYECKUMU criocoOamu. CriocoObl
YCTpPaHEHHS TOCTOSTHHOM KECTKOCTH.
AyauTopHbIe yUeOHbIe 3aHATHS: 5)
Teoperuueckoe o0yueHue 5
Ypok
IIpakTH4yeckoe 3aHsATHE
Pemenue 3amay, Ha HAXOXKAECHUE KOHLUEHTPALMHI 3arpsA3HSAIOLIMX BEIIECTB U UX CPABHEHUE C IIPEACIBHO 2
nomyctTuMbIMU KoHIeHTparusimu (I11K).
KoncyabTanus K 3k3aMeHy 6
IIpomeskyTOUHAS aTTeCTALMS M0 AUCUUILIMHE (IK3aMeH) 6
Bcero 125
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3. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KouTtponbr u omeHka pe3yabTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON
JUCHMIUIMHBL ~ PAacKpblBAalOTCA  4epe3  JUCLHUIUIMHApHbIE  (TIPEAMETHBIE),
MeTanpeaMETHBIE, HarpaBJICHHbIE Ha (popmupoBaHue o0mmx u
npo(eCCHOHATIBHBIX KOMIETEHIIMH 10 pa3zesiaM U TeMaM COJEp KaHUs y4eOHOTo
MaTepuaa.

Oowmas/npodgec Tema Tun oneHOYHBIX MePONPUATHH
CHOHAJbHAS
KOMIIeTeH U

OK'1 Tema 1.1. @poHTaNBHBIN OIIPOC.
CrpoeHue  atoMoB  XMMHYECKUX | PaGoTa 1o KapTOUKaM.
AJIEMEHTOB U TPHUPOJA XUMUUYECKOU
CBSI3U

[IpakTueckoe 3aHATHE
«DNEKTpOHHAS KOH(UTyparust
XUMHAYECKHX 3JeMEHTOB 1-4 rpymm»
(coctaBnenue AEKTPOHHO-
rpadguueckux GopMyn XUMHUECKUX
31eMeHTOB 1-4 rpymm)

OK 01 Tema 1.2. ®poHTaTBHBINA OITPOC

OK 02 [lepuonnueckuii 3akoH W TabIUIIA
JI.11. MeHnneneeBa

OK 01 Tema 2.1. Tunel xumudeckux | @poHTaNbHBIN ONPOC

peakuui IIpaktueckue  3ansatusa:  «Tumsl
XUMUYECKUX peakuuit» (3amauum  Ha
COCTaBJICHHE XUMUYECKUX PEAKIIHIL),
«CocraBneHue OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peaxuum»
(3amanus Ha YPaBHEBAaHHE
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii  METOAOM  DJIETPOHHOTO
Oananca),

«Pacuer KOJIMYECTBEHHBIX
XapaKTePUCTUK MCXOJHBIX BEIIECTB U
MPOJAYKTOB peakuuu» (3aJaud Ha
pacuer KOJIMYECTBEHHBIX
XapaKTEPUCTHUK MPOAYKTA PEAKIIHM).

OK 01 Tema 2.2. DOnexrponutnueckas | PpoHTaNbHBIN ONPOC

JICCOIMALIUS U HOHHBIH 0OMEH [IpakTnueckue 3aHATHSL:
«CocTaBineHue  peakluMd  HOHHOIO
oOMeHa. YCIOBUS NMPOTEKaHUs UX J10
KOHIIa» (3aJaHusl Ha COCTaBJIEHUE
MOJICKYJIIPHBIX ¥ HOHHBIX PEaKIIHi),




«Tupponmus  comeit» (3amaHus  Ha
OIIpeziesIEHUE TUAPOIIN3a COJIEH)
@pOHTAIBHBIN OIIpocC
«DJIEKTPOIUTUYECKAS TUCCOLIHALIMS

OK 01
OK 02

KOHTpOJ’IBHOG TECTUPOBAHUC

OreHka BBITIOJIHEHUS KOHTPOJIA
3HaHUM 110 Teme «CTpoeHUE BEIIECTBA
U XUMUYECKUE PEAKIIHI

OK 01
OK 02

Tema 3.1. Knaccudpukamus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

@pPOHTAIBHBIN OIIPOC

[IpakTueckoe 3aHATHE
«Knaccudukanus W HOMEHKIATypa
HEOPraHUYeCKUX BemecTB» (3agaHust
Ha olpezesieHue KJjlacca
HEOPraHMYEeCKUX BEIIECTB)

OK 01
OK 02

Tema 3.2. OU3NKO-XUMUYECKUE
CBOMCTBA HEOPTaHUYECKHUX BEIIECCTB

@pOoHTaNIBHBII ONPOC

[IpakTuueckue 3aHATHUSA:
«XUMHUYECKHUE CBOMCTBA METAJUIOB M
HEMETAJIOBY (3amanus Ha
COCTABJICHUE YPaBHEHUU XUMHUYECKUX
peakuuMii ¢  y4acTMEM  MPOCTBIX
BEIIECTB METAJJIOB U HEMETAJIJIOB),
«XUMMHYECKHE CBOMCTBA  CJOKHBIX
HEOPTraHWYECKUX BEUIECTB» (3aJaHUs
Ha COCTAaBJICHHE yYpaBHEHUH
XUMUYECKUX PpEaKkUMid C y4acTHEM
CJIOKHBIX HEOPTaHMYECKHUX BEIIECTB),
«KayecTBEeHHbIE XUMUYECKHUE PEAKIIUU
KaTUOHOB M aHWOHOB [-VI rpymm»
(3amanus Ha COCTaBJICHHE
Ka4eCTBEHHBIX PEAaKIIUd KATHOHOB U
QHUOHOB |-7 Tpynm XUMHYECKHX
JJIEMEHTOB)

OK 01
OK 02
OK 04

Tema 3.3. [IpownsBoacTBo
HEOPraHWYECKUX BEILECTB

OpOHTAIBHBIN OIIPOC

IIpaktueckoe 3ansatue «llenouknu
IIpEBPAILCHUS HEOPraHUYECKUX
BEIIECTB» (3aJaHUsl HAa COCTAaBIICHUE
XUMHYECKHX peakuuun
HEOPraHUYECKHUX BEIIECTB C IIOMOIIbIO
LIEMIOYEK MPEBPALLIEHUH)

OK 01
OK 02

KOHTpOJ’IBHOG TCCTUPOBAHHUC

Onenka BBITTOJTHEHHU S KOHTPOJIA
3HAHUM o TEME «DPusunko-
XAMHYECKHE CBOHCTBA M CIIOCOOBI
MOJTy4YEeHUS HEOPraHUYECKUX
BEIIECTB)
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OK 01
OK 02

Tema 4.1. Knaccudukanus,
CTpOCHHE 51 HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

@pPOHTAIBHBIN ONIPOC

[IpakTueckoe 3aHATHE
«HomenknaTypa u  KiIacCHU(pHUKAIHS
OpPraHMYECKUX COEAMHEHUN» (3aaHust
Ha COCTaBJICHUE Ha3BaHUU
OpraHUYECKUX COEIMHEHUU o
TPUBUAIBHON WM MEXIyHAPOIHOU
CUCTEeMaTUYECKON HOMEHKJIIATYpe)

OK 01
OK 02

Tema 4.2. CpoiicTBa OpraHM4ECKHX
COCIMHEHUI

@pPOHTAIBHBIN ONIPOC

[IpakTueckoe 3aHsaTHE:

«llenoukn [IpEBpALLECHUS
OpraHMYECKUX BELIECTB) (3alaHus Ha
COCTaBJICHUE YPaBHEHHH XMMHUYECKHUX
peakuuil ¢ y4acTHEM OPraHMYECKUX
BELIECTB HA OCHOBAHUMU UX COCTaBa U
CTPOEHH),

OK 01
OK 02

Tema 4.3. Opranvueckue BeIIECTBA
B )KU3HEIEITEILHOCTH YEIOBEKA

@DpoHTaNbHBIN ONpoc

[IpakTHyeckoe 3aHsTHE:
«JleHarypauus 0enKoB npu
HarpeBaHuWM,  IBETHbIE  pEaKIHH
O6enkoB.  KauecTBeHHBIX  peaxkuuit
0OHapy>XEHHS OpraHUYECKUX
COCIMHEHUI» (3amanHus Ha
COCTaBJIEHHE KAaYECTBEHHBIX PEaKIHH
OpPraHUYECKHX BEIECTB).

OK 01
OK 02

KOHTpOJIBHOe TCCTUPOBAHUC

Onenka BBLITTOJTHEHU S KOHTpPOJIA
3HAaHUM 10 TeMe «XUMHYECKUE
CBOMCTBA M  CIOCOOBI  MOJTYYEHHS
OPraHUYECKHUX BEIIECTB)

OK 01

Tema 5.1. Kunernueckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PeaKui

@pOHTAIBHBIN ONPOC
ITpaktiueckoe 3anstue «M3ydenue
3aBHCUMOCTH CKOPOCTH XMMHUYECKOH
peakuun» (3aJaHus Ha OIpeeNeHue
CKOPOCTH pEakLUH TOJA BIUSHHE
pa3InYHbIX (AaKTOPOB)

OK 01
OK 02

Tema 5.2. TepmoamHaMHYeCKHE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX peakuuid. PaBHOBecue
XUMHUYECKHUX PEAKIIUM

@pOHTAIBHBIN ONPOC

[Ipaktnueckoe 3aHsTHe «BnusHue
(dakTopoB Ha XUMHYECKOE
paBHOBECHE (3anmanus Ha
olpezeeHue CMEIEHUs
XUMHYECKOTO PABHOBECHS)

Tect «CKopocCTh XUMUYECKON
peakuil ¥ XUMHYECKOE PAaBHOBECUE)
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OK 01

Tema 6.1. JlucnepcHble CUCTEMBI U

@pPOHTAIBHBIN ONIPOC

OK 02 (bakTOpBl UX YCTOWYHBOCTH IIpaktueckoe 3amsatue «Pemenue
MIPaKTUKO-OPUEHTHPOBAHHBIX
pacYeTHBIX 3aJaHUAN Ha
IPUTOTOBJIICHUE pacTBOPOB»
(IpaKTUKO-OpPUEHTHPOBAHHbBIE
pacueTHble 3aJaHMs Ha JUCIEpPCHbIE
CHCTEMBI, IPUTOTOBJIEHUE PACTBOPOB)

OK 01 Tema 7.1. Xumuueckuil ananu3 | @poHTaNbHBIN ONIPOC

OK 02 po0 BOJIBI [IpakTrueckue 3aHATHS:

OK 04 «Pemienrue 3agad, Ha HaxO0XJICHUE

OK 07 KOHLIEHTpaLul 3arpsI3HAOLUX

IIK 1.2 BEILIECTB U UX CPABHEHHE C MPEJETBLHO

JIOITyCTUMBIMU KOHIICHTPALIUSIMHU
(ITIK)» (TpaKTUKO-
OPUCHTUPOBAHHBIC TEOPETUYCCKHE
3aJaHHs Ha oTpenieieHne

KOHIICHTPAIlMK BEIECTB U CPaBHEHUE
UX C TpeaenbHO  JOMYCTUMBIMHU
KOHIICHTPAIIUSMH ).
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4. YVCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI
TV CHUILIAHBI

4.1. YueOHO-MeTOAMYECKOE M MaTepUAIbHO-TEXHHYeCKoe olecreyeHmne
NPOrpaMMbl JUCHHUILIMHBI «XHUMHD)

Jlns peanuzanuu MOpOTpaMMbl TUCHUIUIMHBI MPETYCMOTPEHO CIEAYIOIEe
CHeIUaIbHOE MOMEIICHUS: KAOUHET «»
B coctaB yueOHO-METOIUYECKOTO M MAaTepUajbHO-TEXHUYECKOTO oOecreueHus
porpamMmbl y4eOHON AUCITUTUIMHBI « XUMUNY) BXOST:
® y4yeOHO-METOJIMYECKUN KOMILIEKC MPEnoaBaTes;
® HalsIIHBIE TOCOOMs (CTPOCHHME aToMa YIiepona, BHJIbI THOPUAN3AINU;
Kiaccuduxanus OpraHUYECKUX COEIMHEHUI; OKHCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIE PEAKIMH; CBSI3b MEXKIY KIAacCaMH HEOPTraHUYECKUX
BCILIECTB; TMEpUoAMYecKas Tabiuna XumMudeckux oanemeHto 1.
MeHnieneeBa; TE€HETUYECKas CBSI3b YIVIEBOAOPOAOB psifa alETHIICHA;
npeeabHbIE YIIIEBOAOPObI; CTPOCHHUE SJIEKTPOHHBIX 000JI0YEK; HAa3BAHUE
KHCJIOT.);
® MEIUarnocoOus;
® TEXHUYECKHUE CPEJICTBA OOYUCHUSI.
4.2. MapopmanuoHHoe odecredeHne peajn3auu NporpaMmmMbl

4.2.1. OcHOBHBIC MeYaTHbIC U3TAHUA

1. Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3znos A.A., Jlynun
B.B. Xumus: 10 xmacc: yrayOneHHBIM ypoBeHb: yueOHuUK. M.: Ilpocsemienue,
2024. — 446 c.

2. Epemun B.B., Kysemenko H.E., [Ipo3nos A.A., Jlynun B.B. Xumus: 11
KJ1acc: yrayOneHHbIl ypoBeHb: yueOHuk. M.: [Ipocsemenne, 2024. — 478 c.

4.2.2. DNeKTPOHHbIE U3IAHUSA

1. Tenshman M.U., KOctparoB B.II. Heopranuueckas Xxumus: y4eOHUK.
CII6.: U3natenscTBO «Jlauby, 2009. — 528 c.

2. IOposckas M.A., Kypkun A.B. Opranuueckas xumus: yueOHUK. M.:
BMHOM. Jla6oparopus 3nanuit, 2010. — 236 c.

4.2.3. JlonoJJHUTEIbHbI€ HCTOYHUKH

1. Epoxun FO.M. Xumus: yueOHuK 115 cpen. mpod. yued. 3aBeneHuid. M.:

N3parenbckuil ueHTp «Akanemus», 2014. — 394 c.
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2. Ky3smenko H.E., Epemun B.B., [lonkos B.A Hayana xumuu: yueOHUK.
M.: IIpocsemenue, 2000. — 350 c.
3. [Inuyruna I'. B. XuMust 1 nmoBceAHEBHAS KU3Hb YEJIOBEKA: yUeOHHUK. M.:

Hpoda, 2004. — 256 c.
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