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1.1 O6aacTh NpUMeHEeHUs IPOrPaMMbI

Pabouas mporpamma yueOHOW AMCUMILIIMHBI SBJSIETCS YacThIO MPOTPAMMBbI
MOJITOTOBKU CIIEIMAIIMCTOB CPEHEro 3BeHa, pa3paboraHa Ha ocHoBaHuH Dene-
paJIbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENLHOTO CTaHAApTa CPEAHEro Mpodeccuo-
HaJIBHOTO 00pa3oBaHus Mo crnenuaibHoCcTH 21.02.19 3eMueycTpoiicTBO.

[Tporpamma yue6no# aucrumauabl b/[.10 Xumus npeaHazHadeHa s U3y-
YeHHs B MpodhecCUOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMIX, PEATU3YIOIUX 00-
pasoBarenbhyto nporpammy CITIO B mpeaenax ocBoenus [IIICC3 na 6a3e ocHOB-
HOTO 0011Iero 00pa3oBaHus.

[Iporpamma paszpabdotana Ha ocHoBe TpeboBanuit ®I'OC CIIO, npeabsaBius-
EMBIX K CTPYKTYpE, COACP>KaHUIO U pe3yiIbTaTaM OCBOCHUSI YUEOHON TUCIUTLTUHBI
BJ1.10 Xumusi, B cooTBeTCTBUM ¢ PekoMeHmausIMu MO0 OpraHU3alMK TOJTy4YEeHHUS
cpemHero oOmiero oOpa3oBaHMs B TpEjeiax OCBOCHHUS 00pa30BaTENBbHBIX TPO-
IrpaMM CpPEIHEro MpoQecCHOHATBHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus C y4eTOoM TpeOoBaHUH (heaepallbHbIX T'OCY/IapCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHJAPTOB M MOJIy4aeMoOW NpodeccHr WIH CHEUAIbHOCTU CPETHETO
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

1.2 MecTo y4e0HOM TMCHUIIMHBI B CTPYKTYPe OCHOBHOI NMPOo(ecCHOHATbHO
00pa3oBaTebHOI MPOrPaAMMBbI:

VYyebHas aucuuIuinHa OoTHOCUTCS K 0a3zoBbiM gucturuinHam (B1.10) mo crenu-

anpHOCTH 21.02.19 3emneycTpoilcTBO.

1.3 ey U miIaHupyemblie pe3yabTAThl 0CBOCHUS TUCUMILIMHBI:

@opMHUpPOBaHUE y CTYACHTOB NPEICTABICHUSA O XUMAYECKON COCTABIISIONIEN
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPa KaK OCHOBBI NPUHSATHUS PEIICHUN B KU3HEH-
HBIX U IPOU3BOJACTBEHHBIX CUTYaLUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHON
cperne.



Kon OK, IIK

IInanupyemble pe3yJbTAThI OCBOCHUSI M CIUIITTHHBI

Oo6mme

JAucnuniavHapHbie (MpeaMeTHbIE)

OK 1. Beibupats
CHOCOOBI pelIeHHs
3ama4 rmpogeccuo-
HaJIbHOM IEATENBHO-
CTHU IPUMCHUTEIIBLHO
K pa3jiIndYHbIM KOH-
TEKCTaM

- TOTOBHOCTH K TPYAy, OCO3HAHHE IEHHOCTH MAacTepCTBa, TPYIOIIO-
oue;

- TOTOBHOCTh K AKTHUBHOH JEATENHHOCTH TEXHOJIOTHYECKOM U COIU-
aJbHOW HAIpaBICHHOCTH, CIOCOOHOCTh WHHUITMHPOBATH, ILIAHHPO-
BaTh U CAMOCTOSTEIILHO BBITIOJIHSITH TAKYIO ICATCIBHOCTD;

- HHTEPEC K PA3INYHBIM chepaM npodeccuoHaTLHON ACITESIbHOCTH;
- CaMOCTOSITENIbHO (POPMYIIMPOBATh W AKTyalU3UPOBATH MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTI) CyHIeCTBCHHBIP'I HpI/I3HaK UM OCHOBAHUA MJIA cpaB-
HEHUS, KIIACCU(PUKAIINHI 1 0000IICHNUS;

- OIIpeNeNsTh IeNN JIeATeFHOCTH, 3a]aBaTh MapaMeTphl U KPUTEPUHU
X JOCTHXKCHUSA,

- BBISBIIATH 3aKOHOMEPHOCTH U NPOTUBOPEYNS B pacCMaTPUBAEMBIX
SIBJICHUSX

- BHOCHUTH KOPPEKTHBHI B JIEATEIBHOCTH, OIEHHBATH COOTBETCTBHE
PE3yJbTATOB IENISIM, OLICHUBATh PUCKHU TIOCIICICTBUHN NEATCIIbHOCTH;

- pa3BHUBATh KPEATHBHOE MBIILICHUE TPU PEIISHUH )KU3HEHHBIX IIPO-
oieMm;

- BJIaJICTh HaBBIKAMHU Y4€OHO-UCCIIC0BATEIBCKON M MTPOSKTHOM JIes-
TEIHHOCTH, HAaBBIKAMH pa3pelieHus mpoodiiem;

- BBISIBJIATH MPUYUHHO-CIICICTBEHHBIE CBS3HM U aKTyaJIM3UPOBATh 3a-
L[aqy, BbIIBUI'aThb FI/IHOTGSY cc pemeHI/m, HAaXOAUThb apI‘YMeHTBI JJIA
JIOKA3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MMapaMeTpbl U KpUTe-
UM pEIIeHUS;

- QHAJIM3UPOBATH TOJIYYCHHBIE B XO/I€ PEUICHMUsI 3a]]a9l Pe3yJIbTaThI,
KpI/ITI/I‘IeCKI/I OLCHUBATh UX ):[OCTOBepHOCTb, HpOFHOSI/IpOBaTI) n3Me-
HEHHE B HOBBIX YCIIOBUSX;

- YMeTh TIEPEHOCUTHh 3HAHHS B IMO3HABATEILHYIO W IPAKTHYECKYIO
00JIaCTH JKU3HEICITEIFHOCTH,

- YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIJBUTATh HOBBIC HJICH, INPEAJaraTh OPUTHHAIBHBIE TOIXOABI U
pelIeHuUs;

- CIIOCOOHOCTE MX MCIIOIL30BAHMUS B IO3HABATEILHON M COLMAILHOMN
MIPAKTHKE

- BIaJeTh CHCTEMOH XMMHUYECKUX 3HAHHUI, KOTOpas BKIOYAET:
OCHOBOIIOJIAraloNe MOHATHS (XMMHUYECKHH DJIEMEHT, aToM,
ANIEKTPOHHAsE 000JI0OYKA aToMa, s-, p-, 0-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTS,
CTENEeHb OKUCIICHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAsl Macca,
MOJISIDHBIA 00BEM, YIJIEPOAHBIN CKeNeT, PYHKIHOHATIbHAS TPYII-
ma, pagukai, U30MEpHs, U30MEPbl, TOMOJIOTUYECKUH Psill, TOMO-
JIOTH, YIJIEBOAOPOBI, KHCIOPOI- M a30TCOAEpXKALINE COCTUHE-
HUsI, OMOJIOTHYECKH aKTHBHBIC BEIecTBa (YTJIEBOJIBI, XKHUPHI, Oel-
KH), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKY-
JSIPHBIE COEIUHEHUs], KPUCTAUIMYECKAs PEIIEeTKa, TUIbl XUMUYe-
CKHUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U 3H-
JOTEpPMHUYECKUE, PEaKki HOHHOTO 0OMEHa), PacTBOP, JIEKTPO-
JIMTHI, HEINEKTPOIUTHI, 3JCKTPOIUTHUECKAsT TUCCOLMALMS, OKHC-
JIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKLUHU, XUMHU-
YEeCKOE PAaBHOBECHE), TEOPHUHM W 3aKOHBI (TEOpHs] XUMHYECKOTO
CTpOeHHUs opraHudeckux BeuiectB A.M. bBytinepoBa, Teopus
3JEKTPOJUTUYECKON nucconuanuu, nepuoandeckuii 3akon [1.1.
MeHnzeneeBa, 3aKOH COXpaHEHHSI MAcChl), 3aKOHOMEPHOCTH, CUM-
BOJIMYECKUH S3BIK XUMHUH, (HAKTOIOTUYESCKUE CBEJCHUS O CBOM-
CTBax, COCTaBe, IOJyYeHUH M 0€30I1aCHOM HCIIOJIb30BAHUHU BaK-
HEHUIITNX HCOPTraHUYCCKUX U OPraHnu4YCCKUX BCHICCTB B 6bITy u
MIPAKTHUYECKON NEeSITETFHOCTH YEI0BEKa;

- YMETh BBUIBIISITH XapaKTEpHBIC MPHU3HAKU M B3aUMOCBS3b H3Y-
YEHHBIX NOHATHH, NPUMEHATH COOTBETCTBYIOILIME IMOHATHS IPHU
OIMMCaHU CTPOCHUA U CBOMCTB HCOPraHUYCCKUX U OPTraHNICCKUX
BEIIECTB M UX IPEBPALLCHUHN; BBISABIATH B3aMMOCBS3b XHMHYE-
CKUX 3HAHMWH C MOHATUSMH M NPEACTaBICHUSIMM JIPYTUX ecTe-
CTBCHHOHAYYHBIX ITPEAMETOB;

- YMETh HCIIOJIb30BaTh HAUMCHOBAHUA XUMHWYCCKUX COCZII/IHGHI/Iﬁ
MEXAYHApOJHOIO COK03a TEOPETUYECKON U MPUKIAJHON XUMHUH U
TPUBUAJIbHBIC Ha3BaHUA BaXKHEHUIITNX BCUICCTB (QTHHCH, aleTHu-
JieH, ruuepuH, GeHos1, GopMalIbIeru], YKCyCHas KUCIIOTa, TJId-
LUH, YTapHbIi ra3, yriIeKUCIbId ra3, aMMHUaK, raieHas U3BecTb,
HeranleHasi U3BeCTb, IUTHEBAsI COJA U IPYTUX), COCTaBILITh (hop-




MyJIbl HEOPTaHMYECKUX U OPraHUYECKHUX BEIIECTB, YPABHECHHUS
XUMHYECKHAX PEaKInii, OOBSICHATh WX CMBICI; TTOATBEPKIATh Xa-
paKTepHbIe XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMHU U 3aMUCAMH YPABHEHUN XUMUUYECKUX PEAKIIUM;

- YMETh YCTaHaBIWBATh MPUHAIEKHOCTh U3YYEHHBIX HEOPTaHH-
YECKUX W OPTaHWYECKUX BEIIECTB K OIPEIENeHHBIM KIIAcCaM H
TpyIIaM COSANHEHHM, XapaKTEPU30BaTh UX COCTaB U BaKHEHIITNE
CBOWCTBA; OMPEICNIATh BUIbl XUMHUECKUX CBs3eH (KOBaJICHTHAS,
MOHHAS, METAJUIMYEcKasi, BOJOPOIHAsS), THITHI KPHUCTATMIECKAX
PEIIETOK BEIIECTB; KIacCU(QUIIMPOBATh XUMUUICCKHUE PEAKIIHH;

- copMHUpPOBaTh MPEACTABICHHS: O XMMUYCCKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOH KapTHHBI MHUpPA, POJH XUMHH B MTO3HAHUH
SIBIICHUN TIPUPOABI, B (POPMHUPOBAHWN MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, ¢ (YHKIIMOHAIBHON rPaMOTHOCTH, HEOOXOIUMOMN TSI
pelIeHnsT MPaKTUYEeCKUX 33/1ad U IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpene;

- YMETh POBOAUTE PACUYETHI 10 XUMUYECKUM (OpMYyJaM U ypaB-
HCHUSM XHUMHWYCCKUX peaxum‘/i C HCIIOJIb30BaHUEM (1)I/I3I/I‘ICCKI/IX
BEIIMYMH, XapaKTePU3YIOIINX BEIIeCTBA C KOJUYECTBEHHON CTO-
POHBI: Macchl, 00beMa (HopMallbHbIE YCIIOBHS) T'a30B, KOJIMYECTBA
B€HOICCTBA, HCIIOJB30BaTh CUCTCMHBIC XUMHYCCKHC 3HAHUSA JIA
TIPUHSTHS PEUICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBSI-
3aHHBIX C BEIIECTBAMH U WX TPHUMEHEHUEM

OK 2. Mcnonszo-
BaTh COBPEMEHHBIC
Cpe/ACTBa MOKCKa,
aHajM3a 1 UHTEp-
nperanuu nHQop-
Malyu ¥ uHpopma-
LUOHHBIE TEXHOJIO-
MU 715 BBITIOJIHE-
HUA 3a71a4 podec-
CUOHAJIbHOU Jies-
TENBHOCTH

- c()OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOW MPAaKTHKH, OC-
HOBaHHOTO Ha [JHUajore KyJIbTyp, CIIOCOOCTBYIOLIEIO OCO3HAHHUIO
CBOEr0 MECTa B IIOJIMKYJIbTYPHOM MUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOM KYJBTYpPbl Kak
CpEJICTBA B3aUMOJEHCTBHSI MEX Y JIIOJbMU U MTO3HAHUS MUDA;

- OCO3HAHHME LIEHHOCTHU HAy4YHOW JESTENbHOCTH, TOTOBHOCTH OCY-
LIECTBIIATh IPOEKTHYIO U HCCIEN0BATEIBCKYIO IESITEIbHOCTh UHIU-
BHUJlyaJIbHO U B TPYIIIIE;

- BJIaJIETh HABBIKAMH IMOJYYCHUS! MHPOPMALMH U3 MUCTOYHUKOB pa3-
HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIISTH IOMCK, AHAJIN3, CUCTE-
MaTH3alUI0 M MHTEPIPETANU0 MHOOPMAIUK Pa3InYHBIX BUJIOB H
bopm mpeacTaBiIeHus;

- CO34aBaTh TEKCTHI B PAa3IMUYHBIX (opMaTax C y4yeTOM Ha3HaYCHUS

- YMETh IUIAHUPOBATh W BBHITIOJNHATH XUMHUYECKUNA IKCTICPUMEHT
(TpeBpaieHns OPraHUYeCKUX BEIISCTB IIPH HATPEBAaHUH, TOIY-
YeHHEe STUJICHA M U3yUeHHE €r0 CBOMCTB, KAUeCTBEHHBIE PEAKIUH
Ha aJbJISTUABI, KpaxMall, YKCYCHYIO0 KHCIIOTY; JeHarypanus Oe-
KOB IIPH HarpeBaHUH, IIBETHBIC PEAKI[UK OCJIKOB; MPOBOAMUTH Pe-
aKIIMM MOHHOTO OOMEHa, OIpeNeNsaTh Cpely BOIHBIX PacTBOPOB,
KaueCTBEHHBIE peakIuu Ha cyinb(dar-, KapOOHAT- U XJIOPHI-
AHWOHBI, HA KAaTHOH aMMOHWS; peliaTh 3KCIEPUMEHTAILHBIC 3a-
nmaun o teMam "Mertamibl" u "HemeTamibl") B COOTBETCTBHH C
MpaBUJIaMU TEXHHUKH O€30MacCHOCTU TpU OOpallleHuH C Bellle-
CTBaMH H JIaOOpPaTOPHBIM OOOPYAOBAHHWEM; WPEICTABIATL pe-
3yJIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpMe 3aIllCH ypaBHE-
HUH COOTBETCTBYIOIIMX PeaKkmuid u (OPMYITUPOBATH BHIBOJBI Ha
OCHOBE 9TUX PE3yJIbTaTOB;




WH(GOPMAITUH U [IEJIEBON ayTUTOPHH, BEIOUPasi ONTUMAIBEHYIO GOpMy
NPEJICTABICHUS U BU3YAIN3aIlUH;

- OIICHHMBATH JIOCTOBEPHOCTb, JICTUTUMHOCTh MH(POPMAIIUHU, €€ COOT-
BETCTBUEC MPABOBBIM U MOPAIbHO-3TUYCCKUM HOPMaM;

- HCTIOJIh30BAaTh CPEJICTBA HH(POPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M Opra-
HU3AIMOHHBIX 33]1a4 C COOJIFOJICHUEM TPEOOBaHUI 3PrOHOMHUKH, TEX-
HUKH 0€30TMaCHOCTH, THTHEHBI, pecypcocOepekeHus, NMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON 0€30TIaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHl HHPOPMAIIUHU, HH-
(hopMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH

- YMeTh aHAIM3MPOBaTh XMMHUYECKYI) WH(POPMAIUIO, MOTyvac-
MYIO M3 pa3HbIX MCTOYHHUKOB (CPEACTB MAaccoBOW HH(OpMaIny,
ceTh VIHTEpHET U npyrue);

- BJIaJICTh OCHOBHBIMYM METOJaMH HAYYHOTO MO3HAHUSI BEIIECTB H
XUMUYECKUX SBICHUN (HAOIrO/ICHNE, U3MEpPEHHE, SKCIICPUMEHT,
MOJICITHPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI [0 XUMUYCCKUM (HOPMYJIaM U ypaB-
HEHHSM XUMHYCCKHX DPEAKIHi C HCIOIb30BAHUEM (DH3MUCCKUX
BEJIMYHH, XapaKTEPU3YIOMMX BENIECTBA C KOJMYECTBEHHOH CTO-
POHBI: Macchl, 00beMa (HOPMAaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA
B€IICCTBA, HCIIOJIB30BaTh CUCTCMHBIC XUMHUYCCKHC 3HAHUSA IJIA
MPHUHATHS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHSIX, CBS-
3aHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 4 DddexTrBHO
B3aMMOJICHCTBOBATh
1 paboTaTh B KOII-
JIEKTHBE U KOMaH/Ie

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPEeIe-
JIEHHIO;

-OBJIa/ICHHE HaBBIKAMHU y4eOHO-UCCIIEeIOBATENBCKOM, TPOSKTHOH U
COIIMAILHOM JeSITEIIbHOCTH;

- IOHUMATh U KCIIOJIB30BATh PEUMYIIECTBA KOMAaHIHON 1 WHINBH-
IyaTbHOU paboTHI,

- IPUHUMATH 1IEJTU COBMECTHOM ACATEIHHOCTH, OPraHU30BhIBATh U
KOOPJMHHUPOBATH JACHCTBUSA 110 €€ JIOCTUKCHHIO: COCTABJIATH IUIaH
JIEUCTBHIA, pacIIpeIeNaTh POJIH C Y4ETOM MHEHUH YY4aCTHUKOB 00-
CYXKIaTh Pe3yJIbTaThl COBMECTHON paOOThI;

- KOOPJMHHUPOBATD U BBIMOJIHATH Pa0OTy B YCIOBHUIX PEATLHOIO,
BUPTYQJILHOTO ¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYIIECTBIISITh IIO3UTUBHOE CTPATETMYECKOE MTOBEIEHUE B Pa3iIHy-
HBIX CUTYaIMsIX, POSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, OBITh MHH-
[MATUBHEIM;

- IPUHAMATH MOTUBBI U APTYMEHTBI APYTUX JIOCH MPH aHAIA3E pe-
3yJIBTATOB JICATEIILHOCTH; - PU3HABATH CBOE MPABO M MIPABO APYTUX
JIIOJICH Ha OIIMOKHY; - pa3BMBATh CIIOCOOHOCTH IOHMMATh MHUD C TI0-
3UIHAA APYTOTO YEIOBEKA;

- 3CTETHYECKOE OTHOIICHUE K MUY, BKIII0UYasi 3CTETUKY ObITa, HAYy4-
HOT'0 U TEXHUYECKOIO TBOPYECTBA, CIIOPTa, TPY/a M OOIIECCTBEHHBIX
OTHOIIICHUH;

- CITIOCOOHOCTH BOCITPHHUMATH PA3IUYHbIC BUJIBI UCKYCCTBA, TPAJIH-
MU ¥ TBOPYECTBO CBOETO U IPYTMX HAPOJIOB, OIIYIIATh IMOIHO-
HaJIbHOE BO3JICHCTBUE UCKYCCTBA,

- YMETh IUIAHUPOBATh U BBIMIOJNHATh XUMUUYCCKHM IKCIIEPUMEHT
(mpeBpaieHusl OpraHUYeCKUX BEIIECTB MPH HArpEeBaHUH, IOITY-
YeHHEe STUICHA W U3yYeHHE er0 CBOMCTB, KAUeCTBEHHBIE PEAKIUH
Ha aJIbJCTUIBI, KpaxMaJl, YKCYCHYIO KUCIIOTY; JCHATypaius Oel-
KOB IIPH HarpeBaHUH, IIBETHBIC PEAKIUK OCJIKOB; MPOBOAMUTH Pe-
aKIMM MOHHOTO OOMEHa, ONpenessTh Cpedy BOAHBIX PacTBOPOB,
Ka4eCTBCHHbIC peakluu Ha cylbdaT-, KapOoHAT- U XIOPHI-
AHUOHBI, HA KAaTHOH aMMOHWS; pelIaTh 3KCIEPUMEHTAILHBIC 3a-
nmagd 1o temaMm "Mertamiel" u "Hemeramiel") B COOTBETCTBUU C
MpaBUJIaMH TEXHHUKH O€30MacHOCTH TpU OOpalleHHuH C Bellle-
CTBaMH M J1a0OpaTOpHBIM O0OPYIOBAaHHEM; IPEJACTABISITh pPe-
3yJbTaThl XUMHUYECKOTO 3KCIIEPUMEHTa B (hopMe 3aIiCH ypaBHe-
HUH COOTBETCTBYIOIIMX peakmuid u (HOPMYITUPOBATH BHIBOJBI Ha
OCHOBE 3TUX PE3yIbTaTOB




- yOXKAEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH U OOIIIECTBa OTede-
CTBEHHOT'O ¥ MHPOBOT'O MCKYCCTBa, STHUYECKUX KYJIbTYPHBIX TPaJIH-
IMH U HAPOJTHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBLIPAKEHHUIO B PA3HBIX BUAAX UCKYCCTBA,
CTPEMIICHHE TIPOSIBIISITh KAYeCTBA TBOPUECKON JTMIHOCTH

OK 5 OcymiecTBiaTh
YCTHYIO U THCHMEH-
HYI0 KOMMYHHKa-
U0 HA TOCYap-
CTBCHHOM A3BIKC
Poccwuiickoit Dene-
palyy C y4eTOM
0COOEHHOCTEI CO-
IHUaJbHOTI'O N Kyﬂb-
TYpHOTO KOHTEKCTA

- 3CTETHYECKOE OTHOIICHNE K MUY, BKIII0Yasi 3CTETUKY ObITa, HAyd-
HOT'0 U TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, TPYAa U O0IIECTBEHHBIX
OTHOIIICHUH;

- CITOCOOHOCTH BOCIIPHHAMATH PA3IMYHbIE BUBI UCKYCCTBA, TPA/IH-
LMY U TBOPYECTBO CBOETO U APYTUX HAPOJOB, OLIYIIATh 3MOLIUO-
HaJIbHOE BO3/EHCTBHE UCKYCCTBA;

- yOXKICHHOCTh B 3HAYUMOCTH JIJISl TMWIHOCTH U OOIIECTBA OTEYe-
CTBEHHOI'O U MUPOBOI'O UCKYCCTBa, STHUYECKUX KYyJIbTYPHBIX TPaIu-
LU U HAPOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA,
CTPEMIICHHE MPOSIBIISITh KAUECTBA TBOPUECKOUN TIMYHOCTH;

- OCYIICCTBIISATH KOMMYHHUKAIIUHN BO BCeX cepax JKU3HU; - pacIo-
3HaBaTh HEBEPOAIBHBIC CPEICTBA OOIECHUS, IOHUMATh 3HAYCHUE CO-
[IUATBHBIX 3HAKOB, PACTIO3HABATH MPEANOCHUIKH KOH(IUKTHBIX CH-
Tyaluid ¥ CMAT4aTh KOH(JIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30-
BAHUEM SA3BIKOBBIX CPEJICTB

- YMETh Pacro3HaBaTh XUMUYECKHUE SBIEHUS (IIPOIECCHI) U 00B-
SICHATB:

- OCHOBHBIC ITOHSTHS U 3aKOHBI XHMUU;

-TEOPETUIECCKHE OCHOBHI OPTaHWIECKON, (U3MICCKON, KOJUTOUI-
HOM XUMUH;

-[IOHSITHE XUMHUUECKON KUHETUKH U Kartajm3sa,

-KJTaccU(PUKANNAI0 XUMHYECKUX PEAKINA U 3aKOHOMEPHOCTH UX
MIPOTEKAHWS;

'O6paTI/IMI)I€ )41 HeO6paTI/IMI)IC XUMHUYCCKUC p€aKIU, XUMHUYCCKOC
paBHOBecHe, CMEI[EHNE XUMHYECKOTO PAaBHOBECHS 10| ICHCTBH-
€M pa3NUYHbIX ()aKTOPOB;

-OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKIINHU, PEAKI[UH HOHHOTO
obmena;

-TUAPOIIN3 COJIEH, TUCCOIUAIIHIO JIEKTPOIIMTOB B BOJHBIX pac-
TBOpax, NOHATHUEC O CUJIBHBIX

U cna0bIX AIEKTPONINTAX;

-TeTI0BOH 3(PPEeKT XUMHUIECKUX peaKIuil, TEPMOXHUMUIECKHE
ypaBHEHUS;

OK 7 Copeiicro-
BaTh COXPAHEHHIO
OKpY>Karollen cpe-
Ibl, pecypcocoepe-
XKEHHUIO, IPUMEHSTh
3HaHUA 00 U3MEHe-
HUM KIIUMATa, IPHH-
ITUIIBI OEPERITUBOTO
MIPOM3BOACTBA, I(-
(EeKTHBHO JIECTBO-
BaTh B YpE3BbIYAI-
HBIX CUTYaLHAX

- C)OPMHUPOBAHHOCTh IKOJIOTUUECKON KYJIBTYpPhI, IOHUMAHHUE BIIHS-
HUSl COLIMAIBHO-3KOHOMUYECKUX IMPOIECCOB HA COCTOSIHUE MPHUPOI-
HOHM W COIMATBHON CpeJbl, 0OCO3HAHME TI00aTBFHOTO XapaKTepa KO-
JIOTHYECKHX MPOOIIEeM;

- IUJAHUPOBAaHUE U OCYILIECTBIICHUE ACUCTBUIl B OKpY’KaOILIEH cpele
Ha OCHOBE 3HaHUS 1IeJIeld yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENpPUSTUE JEWCTBUM, NMPUHOCSAIIUX BPEJ OKpYKarouen
cpene;

- YMEHHE MPOTHO3UPOBATh HEOIATONPHUITHBIE 3KOJOTHYECKUE II0-
CJIEICTBYS MPEANPUHIMAEMBIX ACHCTBHH, MPEAOTBpAIIaTh UX;

- paclllUpeHHE OIbITa JAEATEILHOCTH 3KOJOTMYECKO HampaBJIE€HHO-
CTH;

- OBJIaJICHUE HABbIKAMHU Y4€OHO-HUCCIICI0BATEIBCKOM, IPOSKTHON U
COIMATLHOM AeSITEeIIFHOCTH

- copMHUpPOBaTh MPEACTABICHHS: O XMMUYCCKOW COCTABJISAIONICH
€CTEeCTBEHHOHAYYHOH KapTUHBI MUpPA, POJH XUMHH B ITO3HAHUH
SBJICHUH TNPHUPOJBI, B (OPMHUPOBAHMH MBIIUICHUS W KYJIBTYpBI
JUYHOCTH, ¢ (YHKIIMOHAIBHOM rPaMOTHOCTH, HEOOXOIUMOM ISl
pelIeHns MPaKTUYEeCKUX 3a/1ad U 3KOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOH Cpee;

- yMeTh coOMIOaTh MpaBUila IKOJOTHYECKH IIeTIECO00pa3HOTo
TIOBEJICHUS B OBITY U TPYJIOBOH JEATEIHHOCTH B LIEISAX COXpaHe-
HUS CBOETO 3JI0POBBS M OKPYKAFOIIEH TPUPOIHON CPEJIbI;
-YUUTBIBATH OIIACHOCTDH BO3IICI>'ICTBH$[ Ha JXKUBBIC OpTraHU3MBbI
OMNpeC/CHHBIX BEIIECTB, MOHMMAas CMBICI ITOKa3aTelsl Mpeaeiib-
HOH JIOIyCTUMOW KOHLIEHTpaIluu




OK 9 Ilonp30BaThCs
npoecCuOoHATBHOMN
JIOKYMEHTaIUEN Ha
roCyJIapCTBEHHOM U
WHOCTPAHHOM SI3BI-
Kax

- HAJIMYUEC MOTHUBAIINHU K 06y‘ICHI/IIO 1 JIMYHOCTHOMY Pa3BUTHUIO,

- ¢(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHON IPaKTHKH, OC-
HOBaHHOT'O Ha ANAJIOre KyJbTyp, CHOCOOCTBYIOIIET0 OCO3HAHHIO
CBOET'0 MECTA B MOJHMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIHCKON KyJIBTYPHI KaK
CpeJICTBA B3aUMOJEHCTBHS MEXIY JIFOJJbMH U MTO3HAHUSI MUPA;

- OCO3HAHKE IIEHHOCTH HAYYHOH JesITeTbHOCTH, FTOTOBHOCTh OCY-
LIECTBIIATH MPOSKTHYIO M UCCIIEIOBATEIBCKYIO JESITENbHOCTD HHIM-
BUAYaJIbHO U B TPYIIIE;

- BIIQJICTh HABBIKAMH YI€OHO-HCCIIeI0OBATENICKOM 1 MTPOSKTHOM Jesi-
TEIHHOCTH, HABBIKAMH Pa3pelieHust MpodIieM;

- CITOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB
pelIeHns MPaKTUIECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHBIX METOIOB
ITO3HAHUS,

- OBIIQJICHUE BUAAMU JICATSIBHOCTH 110 MOJyYSHHUIO HOBOTO 3HAHMS,
€ro MHTEePIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMYHBIX
YUEOHBIX CUTYAIUSIX, B TOM YUCIIC TIPH CO3/IaHUH YYEOHBIX U COIH-
ANBHBIX MPOEKTOB; - (HOPMHUPOBAHUE HAYYHOTO TUIIA MBIIILJICHUS,
BJIaJICHUE HAYYHON TEPMHUHOJIOIHEH, KITIFOUEBBIMH ITOHATUSIMHU U ME-
TOJIaMU; -OCYIIECTBIIATH IIeJICHAPABJICHHBIH MOMCK MepeHoca
CPEJICTB U CIIOCOO0B JCHCTBUSA B IPOPECCHOHAIBHYIO CPEeIy

- Ha3bIBaTh M3yUYCHHBIE BEIIECTBA 110 «TPUBHATHHON MITH MEX-
JyHapOJIHOH HOMEHKJIATypaM;

- OCYIIECTBIISATH CAMOCTOATENBHBIIN MMOUCK XUMUIECKOH HHPOP-
Malli¥ C UCMOJb30BAaHMEM PA3INYHBIX HCTOYHUKOB (CIIPABOYHBIX,
Y HAYYHBIX U HAYYHO-TIOMYJISIPHBIX W3/IaHUH, KOMIIBIOTEPHBIX 6a3
JAHHBIX, PECYPCOB HHTEPHETA);

-c(hopMHUPOBATH YMEHHS aHAJIM3UPOBATH XUMHUYECKYIO HH(OpMa-
LUIO, ITOJYYaeMYIO U3 Pa3HBIX HCTOYHHUKOB (CPEACTB MacCOBOI
uHopManuu, cetb IHTEepHET U Ipyrue)




2. CTPYKTYPA U COAEP KXAHUE YUYEBHOM JUCHUITJIMHBI
2.1. O0beM JUCUUIJIMHBI U BU/bI Y4e€OHBIX 3aHATHI

By yaeOHOM paboThI O06beM JacoB
MaxkcumajibHasi ydeOHasi Harpy3Ka (Bcero) 66
O06si3aTeIbHAS AyIUTOPHAS YueOHAas HAarpy3Kka (Bcero) 66
JIEKI{AU 22
B TOM YHUCIIE: na60paTopHHe 3aHATUA -
MPAKTUYCCKHUE 3aHITHS 44
KOHTPOJIbHBIE pa0OTHI He npenycMoTpeno

CamocrosiTesibHasi padoTa 00y4yaromerocs

He npenycMoTpeno

Koncyabranumn

He npenycMoTpeno

IIpomexyTouyHas aTrecTanus NpoBoauTcs B popme 1 depeHIHPOBAHHOIO 3a4eTa

2.2. TemaTu4ecKHii IJIAH U COlePKaAHME YUeOHOM M CHUTLTHHBI « XUMUS»

O0Bb-
HaunmenoBa- Copnep:xanue yueOHOro marepuasia (0CHoOBHoe H npogeccuo- ent dopmupye-
HHe pa3ie]oB | HAJIbHO-OPHEHTHPOBAHHOE), JA00PATOPHBbIE U MPAKTHYEeCKHe wq. [MPIE KOMITE]
U TeM 3aHATHUS, TPUKJIATHON MOAYJIb co TeHUNH
B
1 2 3 4
2 cemecTp
Pa3znen 1. OcHOBBI CTPOEHMS BelleCTBA
Jlexknusi 1 CoBpemMeHHast Mozenb CTpoeHus: aToMa. CUMBOJIMYECKHUN
SI3BIK XMMHW. XUMHAYECKUH DJIEMEHT. DJIEKTPOHHAs KOHQHUTypauus
aroma. Kiaccupukanuss XUMHYECKHX 3J€MEHTOB (s-, P-, d-
DIIeMEHTHI). BaneHTHBIE 51eKTpoHBI. BameHTHOCTh. OnekTpoHHas 2
[pUpo/ia XMMHUYECKOH CBSA3U. DJNEKTPOOTPULIATENIEHOCTh. BUAbl XU-
Tema 1.1 MUYeCKOW CBs3M (KOBaJIEHTHas, NOHHAs, METaJlIMuecKas, BOJIOPO.I-
o Has) ¥ crIocoObI ee 00pa3oBaHus
Ctpoenue ato- =
IpakTuyeckoe 3anaTue 1. PemieHue 3agaHuil Ha KUCMONB30BAHUE OK 01
MOB XMMHUYe- - . .
XUMHUYCCKONU CUMBOJIMKU U Ha3BaHUU COCAMHCHWUN IO HOMCHKIIATYPEC
CKHX DIIEMEHTOB . N OK 09
G MEXIyHapOIHOI'O COI03a TEOPETHYECKOH M NPUKIATHON XUMHU H
PHPOL TPUBHANBHBIX HA3BaHUHM [JIs1 COCTAaBJICHHS XUMHUYECKUX (Qopmy
MUYECKON CBA3Y .
NTBYXaTOMHBIX COEIIMHEHUH (OKCHJIOB, CYIb()HIOB, THAPUIOB H T.II.) )

1 APYTUX HEOPTaHUYECKUX COEAMHEHUIN OTAENbHBIX KJIACCOB.

[IpakTnueckue 3afaHusl HA YCTAHOBJICHHE CBSI3H MEXAY CTPOCHHUEM
ATOMOB XMMHYECKHUX D3JIEMEHTOB W MEPUOAMYECKUM H3MEHEHHEM
CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COETMHEHUI B COOTBETCTBUH C

ITOJIOKCHUECM Hepnonnqecxoﬁ CHUCTCMBI.




IpaxkTHyeckoe 3ausTue 2 [leproamueckas cucTeMa XUMHICCKAX
snementoB J.1. MenneneeBa. @usnueckuit cMmbich [lepuogudeckoro
saxoHa /.. Menneneera. 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHUYCCKUX IIEMECHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BE-
IIECTB B COOTBETCTBMHU C IOJOKEHHEM XHUMUYECKOIo dieMenTa B Ile-

IpakTn4yeckoe 3anaTHe 5 HoMeHKIaTypa HEOPraHUYECKUX Be-
[IIECTB: Ha3BaHME BELIECTBA UCXOAS U3 UX XUMHUYECKOH (pOpMyJIbI
WM COCTaBJICHUE XUMHUYECKOH (POPMYJIIbI HCXOsl U3 Ha3BaHMUs Bellle-
ctBa o mexxayHapoaaoi (MIOITAK) nnm TpuBranbHONH HOMEHKJIa-

;erolﬂ'ile_ [pUOANYECKON cucTteMe. MUpPOBO33pEHYECKOE U HAYYHOE 3HAUYCHUE OK 01
KU 3AKOH I [Tepuoanueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MeH- OK 02
6 y feneesa. OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. OK 09
radmuua J1.1. PemieHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
Menpeneesa XapaKTepH3alrio XUMHUUECKIX 2JIeMEeHTOB «MeTtamanueckue / HeMe-
TaJUINYEeCKHE CBOMCTBA, AIEKTPOOTPULIATEILHOCTh XUMUYECKHX dJIe-
MEHTOB B COOTBETCTBHUHU C UX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKECHU-
€M B IEPUOJINYECKON cucTEME XUMHUUYeCcKux 3iemeHToB (.M. Menae-
eeBay
Pa3znen 2. Xumnuyeckue peakmuu
Jlexnus 2 Kimaccudukaius ¥ TUITBI XUMHYECKHUX PEAKIHNA C yIacTh-
€M HeopraHuueckux BeuecTB. CocTaBlieHUE YpaBHEHUHN peakuuit
COCAMHEHMS, Pa3JI0KEHUs, 3aMelleHHs, OOMEHa, B T.4. peaklui ro-
[PEHUS1, OKUCJICHUSI-BOCCTaHOBICHHUSI.
'YpaBHEHUS OKUCIEHUS-BOCCTAHOBIEHUA. CTEIEHb OKUCICHUS.
OKucCaUTENs U BOCCTaHOBUTENh. COCTaBI€HNE U YPaBHUBAHUE OKHC-
ITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMA METOAOM AJIEKTPOHHOTO
Oamanca. OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE PEAKIIUHU B IPUPOJIE,
Tema 2.1. Tu- [IPOH3BOICTBEHHBIX HPOLIECCAX H JKU3HEACATEILHOCTH OPraHU3MOB
I —" Teopus SNEKTPOIUTHUCCKONU Aucconmanuu. HOHBI. IEKTPOIUTHL, OK 01
N HEAIIeKTPONuThl. Peaknymm moHHOTO OoOMeHa. KHCIOTHO-OCHOBHBIE
[peakuuit
[peakiuu.
IMpakTuyeckoe 3ansaTue 3 KonnmuecTBeHHBIE OTHOIICHUS B XUMHUH,
OCHOBHBIEC KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PACUETHI IO YpaBHE-|
HUAM XUMUAYECKHX peakuuid. Mojbp Kak eIuHuIA KOJIMYECTBa Bellle-
cTtBa. MousipHas Macca. 3aKOHBI COXPAHEHHsI MAcChl U SHEPTHH. 3a-|
KoH ABoraapo. MomnspHblii 00beM ra3zoB. OTHOCHTENbHASI TNIOTHOCTD
razoB. PacueTsl 1o ypaBHEHHSIM XUMHUYECKUX PEAKLUUN C MUCHOJB30-
BaHHWEM MaccChl, o0bemMa (HOpMaJbHBIE YCJIOBHSA) ra3oB, KOJMYECTBA
BelecTBa
Tema 2.2.
OIEKTPOIUTH- [[IpakTHueckoe 3anaTHe 4 CocTaBleHne peakiuii HOHHOro o6MeHa OK 01
YECKast IUCCO- [MyTeM COCTABJICHWS WX IOJIHBIX U COKPAIIEHHBIX MOHHBIX ypaBHE- OK 04
LA ¥ HOH- [HUH. 3aJaHusI Ha COCTAaBJIEHNE HOHHBIX peaKkIui
HbI 0OMEH
Pasnen 3. CTpoeHnne 1 cBOHCTBA HEOPTAHMYECKHUX BelleCTB
Jlexuus 3 [Ipenmer Heopranndeckoit xumuu. Kinaccudukanus Heop-
raHuueckux Beects. [IpocThie u cnoxHble BemecTBa. OCHOBHbIE
KJIACCHI CIIOKHBIX BEIIECTB (OKCHIIBI, TUAPOKCUIBI, KUCIOTHI, COJIH).
Tema 3.1. B3anmocBa3b HEOpraHMYECKUX BEIIECTB. ATperaTHbIe COCTOSHUS
Knaccuduka-  [BELECTBA. Kpucrannmueckue u amopdHbIe BeniecTBa. THITBI KpH-

1151, HoMenHK - CTAVIHHIECKUX PELIETOK (aromHuas, MOJIEKyIApHas, HOHHAS, MeTall- OK 01
rypa i CTpoe- Iudeckast). 3aBI/ICVI/IM0CTB (pM3MYIECKUX CBOICTB BEWECTBa OT THIIA OK 02
KPUCTAJUTMYECKON PelIeTKH. 3aBUCUMOCTh XUMHUYIECKON aKTHBHOCTH
HHE HEOPTAHH- o) 1ecTB 0T BHa XMMIYECKOIT CBSI3M 1 THIA KpPUCTaJNIMYECKOH pe- OK 09
HMCCKHX BC- metku. [IpranHel MHOT00Opa3us BEMECTB

[IeCTB




Type.
Perrenue mpakTHYECKUX 33IaHUI MO KIAacCH(PHUKAIIMN, HOMEHKIIATYpe
M XUMUYECKUM (HOpMyJiaM HEOPTaHUYECKUX BEIIECTB Pa3IMYHbBIX|
KJaccoB (yrapHbIi ra3, YIJIEKHUCIIBIN Ta3, aMMHaK, ralieHas U3BeCTh,
HeralieHas: H3BeCTh, MMThEBasi COJla U JAPYTHX): HA3BIBATH M COCTAB-
NSATh POPMYIIBI XUMHUECKHX BEIIECTB, ONMPECISATh PHUHAICKHOCTH,
K KJjaccy.

McTouHNKH XUMIYeCKOH HHGOpMauH (CPeICcTB MacCOBOI HHGOP-
Maruu, ceth MHTepHeT U npyrue). [Torck nHGpOpMaIK 1o Ha3BaHU-
stM, UICHTU(UKATOpaM, CTPYKTYPHBIM (hopMyiaMm

Tema 3.2. Ou-
BHKO-
XUMHWUYCCKHEC
CBOICTBa HEOP-
raHUYCCKUX
BEILIECTB

Jlexknusa 4 Meramner. O0mue GuU3nUecKue U XUMUYCCKUE CBOWMCTBA
MeTaiioB. CriocoObl moMydeHus. 3Ha4eHne METalIOB 1 HEMETaJlIOB)
B IpUpOe M KU3HENEATEIbHOCTH YeloBeKa W opraHu3MoB. Koppo-
3HsI METAJUIOB. BUBI KOPPO3UH, CIIOCOOBI 3alIUTHl METAJIJIOB OT KOP-
[pO3UH

Hemertamnpl. O0umue Guznyeckne 1 XUMHISCKHE CBOMCTBA HEMETA-
imoB. Turnnunsle cBoiicTBa HemerawioB [V— VII rpynn. Kinaccuduka-
s 1 HOMCHKJIATypa COCIUHEHMI HeMeTauioB. KpyroBopoTsl 0uo-
TeHHBIX AJIEMEHTOB B MIPHUPOJIE

Jlexnusi 5 Xumuueckue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYE-

CKHX BEIECTB (OKCHA0B, THAPOKCUIOB, KUCIIOT, COJIeH U Ap.). 3aKo-
HOMEPHOCTHU B U3MEHEHHUHU CBOIMCTB IMPOCTHIX BELIECTB, BOAOPOIHBIX
COCAMHEHHH, BHICIINX OKCUAOB M THAPOKCHJIOB

IMpakTuyeckue 3ausaTusi 6 CocTaBicHUE ypaBHCHMH XUMHUYECKUX
pCaKHHﬁ C yqaCTHCM HpOCTLIX N CJIOXKHBIX HGOpI‘aHI/I‘ICCKHX BC-
IIECTB: METAJUIOB M HEMETAJUIOB;, OKCHUJOB METAJVIOB, HEMETAJIIOB H
aM(pOTEPHBIX DJIEMEHTOB, HEOPTaHMYECKUX KHCIOT, OCHOBaHWUH W
aM(pOTEPHBIX THIPOKCUIOB, HEOPTAHUYCCKUX COJICH, XapaKTepu3y-
FOIIMX UX CBOMCTBA.

Permenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 33/JaHUN HA
CBOWCTBA, COCTaB, MOJydYeHHE W OE30MacHOE HCIIOJIb30BAaHUE BaX-
HEHINX HEOPraHWYEeCKUX BEIIESCTB B OBITY M IMPaKTUYECKOW aes-
TEJILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04

Pasnes 4. CTpoeHne M CBOHCTBA OPraHMYECKUX BeIeCTB

Tema 4.1.
Knaccuduka-
I[IUsT, CTPOEHHE
M HOMEHKJIATy-
pa opraHuye-
CKHX BEIIECTB

Jlexnms 6 [losBnenue u pa3BUTHE OPTaHUYECKON XUMHUH KaK HAYKH.
ITpenmeT opraHuyecko XuMuu. MecTo 1 3HaYEHNE OPraHNUYECKOMN
XHMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHUYECKOe CTPOECHUE KaK MOPSIOK COEAMHEHHUS aTOMOB B MOJIEKY-
e cornmacHo UX BaJIeHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUH XHMH-
"MECKOTO CTPOEHHS OpTaHMYecKHX coennHeHuil A.M. bytieposa. Vr-
NMEPOJIHBIN CKEJIeT OpraHuYeCKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XUMHUUECKOTO CTPOEHUS MOJIeKy. M3oMepHs 1 H30MepHl.
[onstre o dGyHKIMOHANBHOUN rpymme. Pagukan. [TpuHuns! knaccu-
(buKau OpraHUYeCcKUX COCAMHEHHH. MexayHapoaHas HOMEHKIIA-
Typa M TPUHIUIB HOMEHKIATYyphl OpraHndeckux coennHeHui. Ilo-
HATHE 00 a30TCOACPIKALIUX COCIUHCHHSIX, OMOJIOTMYECKH aKTUBHBIX|
BerlecTBax (yrieBojax, XXUpax, OelKax W JIp.), BBICOKOMOJEKYJISp-
HBIX COEIMHEHNIX (MOHOMED, MOJINMEp, CTPYKTYPHOE 3BEHO)

IpakTuyeckoe 3ansitue 7 HoMeHKIaTypa OpraHMYECKUX COEIMHE-
HUH OTJICNBHBIX KJIACCOB (HACHIIICHHBIE, HEHACBIIIICHHBIE U apOMaTH-
YECKUE YTIIEBOJOPOABI, CIIUPTHI, ()EHOIBI, aJIbJIETU b, KETOHBI, Kap-
OOHOBBIE KHCIOTHI M Jp.) CocTaBlieHWE TOJHBIX W COKPAIICHHBIX|
CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB,
KCIIONB3Ysl UX Ha3BaHUA MO CHUCTEMATHYECKOW W TPUBUAIBHOU HO-
MeHKJaType (3TWJICH, alleTWICH, TIUIepuH, GheHom, hopMabaerin,
YKCyCHasl KUCJIOTa, TNIMIIKMH). PacueTs! mpocteiimei Gopmysl opra-

OK 01
OK 09




HIYECKON MOJISKYJIBI, UCXOS M3 DJIIEMEHTHOTO cocTara (B %)

Tema 4.2.
CBoiicTBa opra-
HHYECKUX CO-

e ITMHEHUN

Jlexumus 7 OUBNKO-XUMUYECKHE CBONCTBA OPraHUYECKUX COEUHE-
HUN OTIENBHBIX KIIACCOB (OCOOCHHOCTH KJIACCU()MKAIMU U HOMCH-
KJIaTyphl BHYTPH KJlacca; TOMOJIOTHUECKUH psa U obmas gopmyna;
n3omepus; (U3NYeCKHue CBOICTBA; XMMHYECKHE CBOMCTBA; CIIOCOOBD]
[TOITydEHHS )

— TpeAeibHbIC YIIeBOAOPOAbl (alKaHbl M IHMKIOANKaHbl). | opeHne
MeTaHa KaK OJJUH U3 OCHOBHBIX HCTOYHUKOB TEILIA B MPOMBIIIICHHOA
cT 1 ObITy. CBOICTBA IPUPOIHBIX YIIIEBOAOPOAOB, OIYICHHE;

— HempeaeabHbIC (aJTKEHBI, ATKUHBI U AJIKATUCHBI) U apOMaTHUECKUE
yraeBoopoibl. 'opeHune aneTmieHa Kak UCTOYHHMK BBICOKOTEMIEpa-|
TYpHOTO TIJIAMEHH I CBAPKH U PE3KU METaJIOB

Jlexius 8 — kuciopoicojiepkaiine CoeTMHeHUs (CTUPTHI U EHOITH,
KapOOHOBBIEC KUCIIOTHI ¥ 3(UPHI, adbJCTHIIbI U KETOHBI, )KHPBI, yIIIe-
BOJIBI).

— a30TcoAepIKaIIie COCTMHCHUS (aMUHBI M aMUHOKHCIIOTHI, OCIIKH),
BbICOKOMOJIEKYJISIpHBIC COCTUHCHHS (CUHTCTHYCCKUE M OMOJIOTHYeH
CKU-aKTHUBHBIC). MOHOMEp, TIOJTUMEpP, CTPYKTYpHOE 3BeHO. [lonmme-
[pU3AIIMS 3TUIICHA KaK OCHOBHOE HANPABJICHUE €r0 HCIOJIh30BaAHHUSL.
['eHeTHYECKAs CBSA3b MEXTy KIIACCAMHU OPTaHUYECKUX COCAMHEHUH

IpakTHyeckoe 3ansitie 8 CBoiicTBa OpraHMYECKUX COEAMHEHUH]
OTICTBHBIX KIIACCOB (TpHBHAIbHAS W MEXIyHApOAHAs HOMEHKIIATY-
pa, XMMHYECKUE CBOICTBA, CIIOCOOBI MOIMYYEHHUs): MpeneabHble (-
KaHbI M [IMKJIOAJIKAHBI), HETIpeebHbIEe (aJIKeHbI, aTKUHbBI U allKajue-
HBI) U apOMAaTHUYECKHE YTIIEBOIOPObI, CIUPTHI B (PEHOJIBI, KapOOHO-
BbIE KHUCJIOTBI U 3(UPHI, aJbAETUIbl U KETOHBI, aMUHBl U aMUHOKHC-
ITOTBI, BBICOKOMOJICKYJISIPHBIE COCIMHEHNUS. 3alaHNs Ha COCTAaBJICHUE
YPaBHEHHUH XHMHUYECKUX pEaKIHHd C ydyacTHEM OPTraHMYECKHX Be-
[IIECTB HA OCHOBAaHMH UX COCTAaBa U CTPOCHUS

I[MpakTuyeckoe 3anaTHe 9 CocTaBneHne CXeM peakiuii (B TOM HYHCH
e Mo MpeSIOKEHHBIM LIETIOYKaM MPEeBPALIEHHI), XapaKTepU3yIOIIHX
XMMHUYECKHE CBOMCTBA OpPraHnvdcCKux COGILI/IHGHI/II\/'I OTACIBHBIX KJIacC-
COB, CIIOCOOBI UX TOJIyYEHHUSI U Ha3BaHHE OPraHUYECKUX COCTUHEHUH
[0 TPUBHAIBHOM MM MEXIYHAPOAHOM CHCTEMaTHUECKOH HOMEHKIIA-
Type.

Perienue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUH HA
CBOWCTBA OpraHUYECKUX COSAMHEHNUH OT/AENbHBIX KJIACCOB

[MpakTuueckoe 3anatue 10 I[IpuponHbie yraeBoAOPOILI, HAXOXKIEH
HME B MIPUPOJIE U NPUMEHEHHE alKaHOB. [IpakTHueckoe MpUMEHEHUE)
STUIICHTIIUKOIIA, TIulepuHa, pernona. [Ipumenenne dGopmansaeruna,
aleTanbAeTUAd, YKCYCHOW KHUCIOTBHl. MblUIa KaK COJM BBICIIUX Kap-
OOHOBBIX KHCIIOT. MOIOIIE CBOMCTBA MbLIIA

OK 01
OK 02
OK 04

Tema 4.3.
Wnentuduka-
[Ksl OpraHuye-
CKHX BEIICCTB,
X 3HAYEHUE U
MPUMEHEHHUE B
OLITOBOU 1
[TPOX3BO/I-
CTBEHHOM Jies-
TEIHLHOCTH Ye-
IToBEKa

Jlexnus 9 buoopranudeckue coenuaenus. [lpuMmenenre u OMOIOTH-
"eckas posib yriaeBoaoB. OKHCIEHUE YTIIIEBOJIOB — HCTOYHUK SHEPTHUH|
PKUBBIX opraHu3zmMoB. Ob6nactu npuMeHeHHuss aMuHOKHCTOT. [IpeBpa-
IIeHUs] OeNTKOB MUIMM B opraHu3me. buonorndeckue ¢yHKnuu Gen-
koB. buosornueckue QyHKINHU KUPOB.

IpakTHyeckoe 3anaTHe 11 Pons opraHnueckoil XMMHH B pEIICHUY]
mpoOIeM TUIIEBOH 0€30TTaCHOCTH

Ponp opranndyeckoll XMMHH B PEIICHWH IPOOJIEM 3HEPreTHYECKO|
0€30IacCHOCTH, B Pa3sBUTUM MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHa-
ITOB, HOBBIX HMCTOYHHKOB OJHEPIHH (AIbTEPHATHBHBIE HCTOYHUKY
bHeprun). OnacHOCTh BO3JCMCTBUS HA KUBBIE OPTaHU3MBI OpraHUYe-|
CKMX BELIECTB OTIENBHBIX KIAccOB (YIJI€BOAOPOIBI, CIUPTHI, (EeHO-
UTBI, XJIOPOPraHWYECKHUE MTPOU3BOAHBIE, adbIETUABI U JIP.), CMBICI MO~

Ka3aTess IpeeTbHO JOIMYCTUMON KOHIICHTPAIIUN

OK 01
OK 02
OK 04




Paznen 5. KuHeTudeckue u TEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA

aAKI Uil

XUMHUYECKHUX pe-

Tema 5.1. Cko-
[POCTb XUMHYE-
CKUX peaKIri.
XuMuyeckoe
[paBHOBECHE

Jlexnus 10 CKOpoCTh peakiiuu, e¢ 3aBUCUMOCTh OT Pa3iNYHBIX (DaK-
TOPOB: TIPHUPOJIBI PEArMPYIOUINX BEUIECTB, KOHICHTPAIIMH pearupy-|
FOIIX BEIIECTB, TEMIIEPATYPhI U TUIOMIAIN PEAKIIMOHHON MTOBEPXHO-|
cti. TerumoBeie 3(DPEKTHI XUMUIESCKUX pEaKIuid. DK30- B SHIOTEP-
MUYECKHUE, PEAKIIHH.

OOpaTUMOCTh peakiuil. XMMHUYECKOE PAaBHOBECHE M €r0 CMEICHHUES
[0/ JEWCTBHEM pa3IUYHBIX (AKTOPOB (KOHIIEHTPAIMS pPEarcHTOB|
MM TPOJYKTOB PEAKIMH, IAaBJICHUE, TEMIIEpaTypa) IVl CO3JaHUS]
ONTUMAJIBHBIX YCIOBHUU NMPOTEKAHUS XUMUYECKHUX TMpolieccoB. [IpuH-
nur Jle [laTense

PactBopenue kak (HH3UKO-XUMHUYECKHU mporecc. PactBoprr. Crioco-
OBl TIPUTOTOBJICHHS PACTBOPOB. PacTBopmMocTh. MaccoBast Aous
[PACTBOPEHHOTO BEIIECTBA.

OK 01
OK 02

IpakTHyeckoe 3aHsiTHe 12 PereHne mpakTHKO-OPHEHTHPOBAHHBIX
3aJaHui Ha aHajdu3 (PaKTOPOB, BIUSIOMIMX HA M3MEHEHHE CKOPOCTH
XMUMUYECKOHM peaKlny, B T.4. C O3HULHUI IKOJIOTHIECKH IIesiecoo0pas-
HOTO TIOBEJIEHHsI B OBITY M TPYIOBOW JESATENHFHOCTH B IENAX COXpa-|
HEHHUS CBOETO 310POBbs U OKPY>KAIOIIEH PUPOTHOUN CpEbL.

CMBICTT TIOKa3aTessl MpelenbHO JOMYCTUMON KOHLEHTpPAIMH U €ro
MCIIONTF30BaHME B OIICHKE DKOJIOTHYECKON O€30MMacHOCTH.

Pemenne MpakTHKO-OPUEHTHPOBAHHBIX 3aJaHU Ha MPUMEHEHUE
npunuuna Jle-IllaTense nnas HaXOXKICHUS HANpaBJIEHUS CMEILICHUS]
[PaBHOBECHA XUMHUYECKOMN pCakiun 1 aHaJinu3 q)aKTOpOB, BIINAIOIIUX]
Ha CMellleHNe XUMHYECKOTO PaBHOBECHS

Paznen 6. PacTtBopbl

Tema 6.1.
IToustue o
pacTtBopax

IMpakTuyeckoe 3ansaTue 13 IIpaBmia SKOJIOTHYECKH IIeIeco00pas-
HOTO MOBEJICHUS B OBITY M TPYIOBOH NIEATEIHLHOCTH B IEISAX COXpa-
HEHHS CBOErO 3J0POBBSI U OKPYKaroUIeil NpUPOIHON Cpenpl; Orac-
HOCTb BO3II€I710TBPI$[ Ha KMBBIC OPraHrU3MbI OIIPCACIICHHBIX BEIICCTB.
PemieHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pac-
TBOPBI, UCIIONIb3yeMbIE B OBITOBOI M TIPOU3BOJICTBEHHOW AESITEIHHOA
CTH YelIOBEeKa

OK 01
OK 02
OK 04
OK 05
OK 07

OcobenHocT npodeccHoHANTbHON KOMMYHHKAIIUH

Paznen 7. Xumus B ObITY H IPOU3BOACTBEHHO AeITEJIbHOCTH YeJ10BeKa

Tema
7.1.Xumus B
OBITY U TIPOH3-
BOJICTBEHHOU
JIEATEIBHOCTH
yeJioBeKa

IpakTuyeckoe 3anaTue 14 Hoselimne JOCTHKEHUS XUMHUYECKOH
HAYKHA U XUMHUYECKOH TeXHONOTHH. Pollb XUMUH B 00€CTIEeYeHUH KO-
IMOTMYECKON, SHEPTeTHUECKOH M MHIIEBOH 0e30MacHOCTH, Pa3BUTUH
MeanuuHbl. lpaBuiia moncka u aHanM3a XUMHUYECKOW MH(pOpMauuy
M3 Pa3TUYHBIX UCTOYHUKOB (Hay4Hasl U yueOHO-HAYYHas JINTEpaTypa,
cpeAcTBa MaccoBOi HHpopMaImu, cetb MHTEepHET)

OK 01

I[MpakTuyeckoe 3ansaTue 15 [lonck u aHamm3 KelCOB O MPUMEHEHUH|
XMMUYECKUX BEIIECTB U TEXHOJIOTUH ¢ ydeToM Oyaymeil npodeccu-
OHAJILHOW JESATENHOCTH 0 TeMaM: Ba)KHEHIINEe CTPOHUTEIbHbIE Ma-
TepHalbl, KOHCTPYKIIMOHHBIE MaTeprabl, KPaCKH, CTEKJIO0, KEPaMHUKa,
MaTepHaibl A 3JICKTPOHUKM, HaHOMAaTEePHasbl, TEKCTHJIBHBIC BO-
ITOKHA, ICTOYHUKH YHEPTHUH, OpTaHNYECKe U MUHEpAIbHBIE yI00pe-
HUSI, JIeKapCTBEHHbBIE BENIECTBA, OBITOBAS XUMHSIL.

Samura: [lpeacraBneHne pe3ynbTaTOB pelIeHUs] KeicoB B ¢opme
MUHU-JTOKJIAJ1a C IPE3ECHTalueN

OK 02
OK 04
OK 05
OK 07

Bcero

66




3. YCJIOBUSA PEAJIU3ALIUU PABOYEN ITPOI'PAMMBI JJUCHUATLJIMHBI

3.1. TpeﬁoBaHl/lﬂ K MUHUMAJIbHOMY MaTe€PUAJIBHO-TEXHUICCKOMY

o0ecrne4YeHn 1o
¥ | B yaeBHof HaHMeHOFaHHe cneunanvLHHx* OCHaH_[eHHVOCTB CHeLMAIbHBIX
/o paboTE! HOMEIICHUN ¥ IOMEICHUH [T ca- | TTOMELICHUH 1 ITOMEeIIeHUH 115t
MOCTOSITEIbHON pabOThI CaMOCTOSITENIbHON pabOThI
JlexumonHs! | YyeOHas aynuTopus Ui mpoBene- | YueOHas ayautopus Ha 61 moca-
€ 3aHATHS HUSl 3aHATHH JIEKHMOHHOTO THIA | JOYHOE MECTO, YKOMIUICKTOBaH-
ayn. 1304. Hasl CIEIHMATU3UPOBAHHON MeOe-

(Camapckas o6n., e. Kunenw, n.e.m., | 1bt0  (CTONBI, JIaBKH, Yy4deOHas
Yemo-Kunenvckutl, yn. Yuebuas 0. | 10CKa); TEXHUYSCKUMH  CPEJI-
1) cTBaMH OOy4YeHHsS (IEeMOHCTpa-
IIUOHHOE 000pYJOBaHHE — KOM-
IIBIOTED, IIPOEKTOP ACER
X1278H); HarmsiaHBIMH TTOCOOM-
1 SIMH.

VYyeOHast ayauTopus Ul npoBene- | YueOHas aynuTopus Ha 85 moca-
HUS 3aHATUA JEKUMOHHOTO THUIA | JOYHBIX MECT, YKOMIIJICKTOBaH-
ayn. 1309. Has CHEeIUaJIu3UpPOBAHHON Mebe-
(Camapckas obn., . Kunens, n.e.m., | 110, (CTOJNbI, JIaBKH, yueOHas
Yemo-Kunenvckuil, ya. Yuebnas 0. | nocka, xadenpa), TEXHHYECKHMHU
1) cpeacTBaMu OOy4yeHHUsS (JIeMOH-
CTpallMOHHOE O00OpyJOBaHUE -
npoektop  ACER  X1278H);
HaTJISTHBIMU TTOCOOVSIMH.

[Tpaktiue- | Kabuner xumun O6opynoBaHue: MOCaJOYHBIE Me-
CKHeE 3aHs- r. Kunens, n.r.1. Ycrb- CTa MO KOJHMYECTBY OOYYaronInuX-
TUS Kunensckui, yi. YueOnas, a. 1. csi; pabodee MecTo IpernojaBaTe-

JIs1; BEChl TEXHOXUMHYECKHE, pa3-
HOBECHI TEXHOXUMUYECKHE, MKad
cymnneHbi, pH-merp, ®oto-
3JIEKTPOKATIOPUMETP K®K-2,
ueHTpudyra, HOJIIPUMETp, Mar-
HUTHBIE MEIIAJIKH, IITAaTUBBI Ja-
OopaTopHbIE, TEPMOMETDHI,
Ha0oOp apeoMeTpoB, HAOOP MHJU-
KaTopoB, 3JIEKTpUYECKas IJIUTKA,
raJIbBAHUYECKUE JJIEMEHTBHI,
HaboOp XHWMHUYECKUX PEaKTUBOB,
HAa0Op CTEKJISIHHOM XWMHUYECKOU
MOCY/IbL.

VYuebHas ayautopusi Ajs mpoBeze- | YueOHas ayautopus Ha 32 moca-
HUS TPAaKTUYECKUX 3aHSTUH, TPYI- | JOYHBIX MECTa, YKOMILJIEKTOBaH-
MOBBIX W WHAWBUIYAIBHBIX KOH- | Hasl CHEIMaIM3UPOBAHHON Mmele-
CyJbTAIlMi, TEKYIIero KOHTPOJS M | IbI0  (CTOJNbI, JIaBKH, CTYJIbS,
2 IIPOMEXYTOUYHON aTTecTanuu. | mkad, yaeOHas JOCKa); TEXHUYE-
Aynutopus Nel213, (Camapckas | ckuMu  CpeACTBaMH  0Oy4eHHUS
obn., e. Kumneno, n.em., ¥Ycmo- | (IeMOHCTpallMOHHOE 000pYyIOBa-

Kunenvckuii, yn. Yuebnas o. 1) HUE — K HOYTOYK I€pEHOCHOM,
npoekrop BENQ PB 8250),




No Bux yue6Hoii HanMmenoBauue cnenuaiabHbIX * OcCHaIEHHOCTD CIIEUAITBLHBIX
/1 a};)TH HOMEINICHUN U IIOMEIICHUHN IS ca- MOMEIIEHUN U ITIOMEIICHUN JJIs1
p MOCTOSITEIbBHOW pabOThI CaMOCTOSITEIIBHOW paObOThI

HarjisiaHbIMHU MOCOOHSIMH.

VYuebnas ayautopus i TpoBene- | YueOHas ayauTopus Ha 32 moca-
HUS Ta0OPATOPHBIX 3aHATUH, 3aHS- | JOYHBIX MECT, YKOMILJICKTOBAH-
TUW JICKIIMOHHOTO THUIA, 3aHSATUH | Has CleLUaIN3uPOBAHHON Mebe-
CEMUHAPCKOI0 THUIIA, TPYIMIOBBIX U | JbIO (CTOJIBI, JIABKH, CTYJIbS,
WHJUBUAYAIbHBIX ~KOHCYIbTalluH, | yueOHast J0CKa); TEXHHUYECKUMU
TEKYILEro KOHTPOJS U IPOMEXY- | CPEACTBAaMU OOy4yeHUs (JIEMOH-
TOYHOM arrtecrauuu, aya. 1302 | ctpaunoHHOe O00OpyIOBaHHE —
(Camapckas o6a., . Kunenw, n.e.m., | HOyTOyK TEPEHOCHOW, MPOCKTOP
Yemo-Kunenvekuii, yn. Yueonas o. | EPSON); HarmsimHpIMU 1TOCOOMS-
1) MH.

3.2. UudopmaunoHHoe odecnieyeHne 00yueHust
OcHoBHas JuTEparypa:

1. baunos, JI. H. Xumus : yueonuk ans cno / JI. H. baunos, U. JI. Ilepdunona, T.
B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — TekcT : 3yeKkTpoHHBIH // JlaHb : S3IEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/167183. — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTeNeH

2. Capraes, I1. M. Aranmutuaeckast xumus / I[1. M. Capraes. — Cankr-IlerepOypr :
Jlanb, 2023. — 524 c¢. — ISBN 978-5-507-45483-9. — TekcT : 3neKTpOoHHBI# //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/302480.

JlonoJiHUTeIbHAS JIUTEpPaTypa:

1. «Kamyctuna, A. A. O0mas u Heopranudeckas xumus. [IpakTtukym : ydeOHOE
nocobue s cro / A. A. Kanyctuna, . I'. Xanpuenko, B. B. Jlubanos. — 2-¢
usn., crep. — Cankr-IletepOypr : Jlans, 2021. — 152 ¢. — ISBN 978-5-8114-
8887-2. — Texct : anekTpoHHbIH // JlaHb : 37IEKTPOHHO-OMOIMOTEYHAsI cUCTEMA.
— URL: https://e.lanbook.com/book/183309» (Kamyctuna, A. A. OGrias u Heop-
ranudeckas xumus. [Ipaktukym : yuebHoe mocodue ans cro / A. A. KamycTtuHa,
N. I'. Xanbuenko, B. B. JIubanos. — 2-¢ uzn., crep. — Caunkrt-IletepOypr : Jlanb,
2021. — ISBN 978-5-8114-8887-2. — TekcT : 25eKTpOHHBIN // JIaHb : 3JIEKTPOH-
Ho-OmbOmnoreunas cucrema. — URL: https://e.lanbook.com/book/183309


https://e.lanbook.com/book/302480

2. Yepnukona, H. FO. Pemaem 3aiaun no XuMuu camMoOCTOSITENBHO (C OTBETaAMU U

pemenusimu) / H. FO. Yepnukora, E. B. Memepsikopa. — 2-¢ u3m., crep. —
Cankrt-IletepOypr : Jlawp, 2023. — 330 c. — ISBN 978-5-507-45904-9. —
TekcT : anexTpoHHBIN // JlaHb : 37eKTpoHHO-OMOIMOTeyHass cucrema. — URL:

https://e.lanbook.com/book/291209.

3. Poaun, B.B. ®usndeckas u KoJutouaHas Xumus : yaeoHoe rmocooue / 3.B. T'op-
yakoB, B.A. OpobGern; CraBpornonbCkuid roc. arpapHsiii yH-T; B.B. Pogun .—
CraBponosib : AI'PYC, 2013 .— 156 c. — ISBN 978-5-9596-0938-2 .— URL.:
https://lib.rucont.ru/efd/314455.

4. Nnenn, J1.10O. ITumesas xumus / I'.B. Unenna; J1.}O. Uneun .— Ilen3a : PUO
I[MI'CXA, 2016 .— 152 ¢. — URL.: https://lib.rucont.ru/efd/360119.

5. TI'abpuensn O.C. Xumus: TecTbl, 337a4d W yNpPaXHEHUS: y4eO. mocodue s
CTyA. yupexaeHui cpel. mpod. oopazosanus / O.C. 'abpuensy, I'.I". JIbicoBa. — 7-
e u3l., crep. — M.: M3narensckuit ieHTp «Akanemus», 2019. — 336¢.
IIporpammHoe obecnieyenue

1. Omnepanumonnas cuctema Windows XP u mporpamMmel, BXOJAIIME B CTaHIAPT-
Hyto nocraBky Windows; Ilaker oducueix nporpamm Microsoft Office XP
(Word XP; Excel XP; Access XP; Power Point XP);

2. TIporpammel ajs paboThl ¢ riiodaabHOM cethto Internet (Internet Explorer; Out-
look Express; Telnet)

3. Tlporpammbl anTuBHUpYyCcHOM 3amuThl 1anHbIXx KAV 6.0 wiu DrWEB 4.33

4. WuterpupoBaHHas cuctema mporpammuposanuns TurboPascal nin ABCPascal.

IlepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM U MPO(eCcCHOHATBbHBIX 0a3
JAHHBIX:

1. http://school-collection.edu.ru/ — Equnas kosuiekius iuppoBbIX 00pa3oBaTelib-
HBIX PECYPCOB.

2. http://him.1september.ru/ — snekTponHas Bepcus razerbl "XuMusa" TpUIOKe-
Hue K "1 ceHtsa0Ops".

3. http://www.college.ru/chemistry/ — OtkpeiToiii Komnemk: Xumus. DIeKTpOH-
HBII Y4eOHHK 1O XUMHM (HEOpraHWdYeCKas, OpraHmdecKas, saepHas XHMUS,
XMMHSI OKPYIKaIOIIeH Cpeibl, OMOXMMHUS); COAEPKUT OOJBIIOE KOJTMIECTBO J0-
MOJHHUTEIBHOTO MaTepuaia. YUYeOHHK COMPOBOKIACTCS CIIPABOYHBIMHU TaOJIH-
[[aMH, IPUBOJAUTCS MMOAPOOHBINA pa300p TUIOBBIX 3a7a4, MPEACTABICH OOJIBIION
Ha0Op 3a/1a4 JJIs1 CAMOCTOSTEIILHOTO PEIICHUS.

4. http://chemistry.narod.ru xparkuii Kypc XuMuu, Ouorpaguu XMMHKOB, CTaThH,
BEIIIECTBA, OMbBITHI, My3ed. OOJacTH XMMHHU: OpraHUYecKas, aHaJMuTHYeCKas,
IKOXUMHSI, HEPTEXUMHSI, TCPMOXUMHSI.

5. http://experiment.edu.ru Komnekius "EcTecTBeHHO-HaydHbIE SKCTIEPUMEHTHI" -
9TO BXOAdIIAs B cocTaB Poccuiickoro o0reo0pa3oBaTebHOr0 moprajga KoJ-
JIKIMSI OTBITOB MO (Pu3UKe W XUMUU. KOJIEKIMS COACPKUT OMHCAHUSA U BH-
neoneMoHcTparu 6osee 90 onbpITOB MO PU3UKU U XUMUU. BUICOPOIHMKHU OTBI-
TOB MOYKHO CKayaTh HIIM MPOCMOTPETh B PEXHME OHIalH. MiMeeTcs BO3MOXK-


https://e.lanbook.com/book/291209
http://school-collection.edu.ru/
http://him.1september.ru/
http://www.college.ru/chemistry/
http://chemistry.narod.ru/
http://experiment.edu.ru/

HOCTh TIOMCKA B KaTajore OIbITOB 10 PyOpHUKATOpaM pa3zeiioB IIKOJIbHBIX Kyp-
COB ()M3MKH U XUMHH, TI0 00pPa30BaTEIIbHOMY YPOBHIO, 110 KJTFOUEBBIM CIIOBaM.
6. Www.chem.msu.su (QyekTpoHHas OMOIUOTEKA IO XUMUH ).
7. Www.hvsh.ru (kypHan « XuMust B IIIKOJIC» ).
8. WWW.hij.ru (xypHai «XvMHS ¥ KU3HBY ).

3.3 MeToanuyeckue peKOMEeHAAMU M0 OPTraHU3AIUN U3YUYEeHUS TUCIUIINHBI

B memsx peanuzanuu KOMIIETEHTHOCTHOTO TOJXOJa IMPH MpernojaBaHUH
JUCHUIUIMHBL UCTIONB3YIOTCS COBPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJOTUU: WH-
(dbopMaIOHHbIE TEXHOJIOTUHU, TEXHOJIOTHH PAa3BUBAIOIIECTO 00YUYEHUS, TEXHOJIOTHH
npoOsieMHOro 00ydeHus (IMPoOJIEMHOE H3JIOKEHHUE, MCCIEAOBATEILCKUN METON),
TEXHOJIOTUHM SBPUCTUYECKOTO OOy4YeHUs (BBIMOJHEHHUE TBOPYECKUX 3aJaHUM, WUT-
pOBBIE METOUKN). B coueTanuu ¢ BHeay 1uTOpHOM padboToi, A1 (GOpMUPOBAHUS U
pa3BuTHsA 00X U MPOPECCUOHATIBHBIX KOMIIETEHIUN O0y4arolmuxcs MpUMEHs-
IOTCSl aKTUBHBIE M HHTEPAKTUBHBIE (POPMBI IPOBEACHUS 3aHATUN (TpyHIoBasi KOH-
CyJbTaIms, pa300p KOHKPETHBIX CUTYAIlHid, IEJIOBBIE U POJIEBBIC UTPHI, TPYIIIOBAs
JUCKYCCHSA).

Jlnis mpoBeACHHS TEKYIEro KOHTPOJIS 3HAHUKM MPOBOASTCS yCTHBIC (MHIU-
BUJIyaJIbHBIA M (DPOHTAJIbHBIN) U TUCBMEHHBIE ONPOCHI (TECTUPOBAHKUE, KOHTPOJIb-
Has paboTa, T0KJIaJ/ibl) IO COOTBETCTBYIOIIUM TE€MaM Pa3JielioB.

[Tpomexyrounas attectanus B ¢opme AuQPPEpeHIIMPOBAHHOTO 3adyeTa — 2 ce-
MECTP.


http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
AU CHUIIJIMHBI «XUMUSA»

KOHTpOJH) N OLCHKA PACKPBIBAIOTCA YCPC3 TUCHUINNIIMHAPHBIC PC3YJIbTAThI, YCBOCH-
HBIC 3HAaHHUA U HpI/IO6peTCHHBIe CTyACHTAMHU YMCHUA, HAIIPABJICHHBIC HA (bOpMI/IpO—
BaHHC O6HII/IX 141 HpO(i)eCCI/IOHaJILHI)IX KOMHGTCHHHﬁ.

Oomas/npodeccuonanbHanA Paznen/Tema THun oeHOYHBIX MEPONPUATHI
KOMIIeTeHIHS
OK 01 P.1 Temsr 1.1, 1.2 VYerHslii onpoc. ITuceMeHHsIH ompoc.
P.2 Tewms! 2.1, 2.2 Tectuposanue. Jlenosbie urpsl. IIpak-
P.3 Tewmsr 3.1, 3.2 THKO-OPUCHTHPOBAHHBIC 3aTaHUS 10
P.4 Temsr 4.1,4.2,4.3 COCTaBJICHUIO XHMHYCCKIX PEaKIIHH.
P. 5 Temsr 5.1 Pemenwne 3amayd. Jloknaael. Beimomae-
P. 6 Temsr1 6.1 HHE TTPOBEPOTHOTO TECTA. DKCIICPTHOE
P.7 Temn1 7.1 HaOJroieHNe 3a BHIIOJHEHHEM PaKTH-
YECKUX PadorT.
OK 02 P.1 Temnr 1.2 VYerHblii onpoc. ITuceMeHHsIH ompoc.
P. 3 Tems1 3.1 Pemenue 3amau. TectupoBanue. [emno-
P.4 Temn1 4.2,4.3 BbIe UTpHI. Jlokmansl. DkcnepTHOE
P.5 Temsl 5.1 HaOIIO/ISHNE 32 BEITIOJTHEHUEM PaKTH-
P. 6 Tewmstl 6.1 4ecKuX padoT.
P.7 Temn1 7.1
OK 04 P.2 Temsl 2.2 Yerubii onpoc. [lucbMeHHbIl onpoc.
P.3 Temsl 3.2 Tectupoanue. [IpakTuko-
P.4 Temr1 4.2, 4.3 OPUEHTHUPOBAHHBIE 3a/IaHUS IO COCTaB-
P. 6 Temn! 6.1 JICHHIO XUMHUYECKUX peakuui. Pemienue
P.7 Temn1 7.1 3ajau. Jloknaabl. DKcniepTHOE HaOJIrO-
JIEHHUE 3a BBIIIOJHEHUEM MPAKTUYECKUX
pabor.
OK 05 P. 6 Temnr 6.1 Joxmanael. DKcriepTHOE HAOIIOIEHUE 3a
P.7 Temn1 7.1 BEITIOJTHEHHEM TIPaKTUYECKUX padoT.
OK 07 P. 6 Temnr 6.1 Joxmanel. DKcriepTHOE HAOIIOIEHUE 3a
P.7Tembl 7.1 BBITIOJIHEHUEM MPAKTUYECKUX PadoT.
OK 09 P.1 Temsr 1.1, 1.2 Yerusiii onpoc. IInceMenHsli onpoc.
P. 3 Temsr 3.1 Joxmanel. DKcriepTHOE HAOIIOIEHUE 3a
P.4 Temsl 4.1 BEITIOJTHEHHEM TIPAKTUIECKUX padoT.




Pabouast mporpamMmma AuCIUIUIHHBI pa3zpaboTaHa Ha ocHOBe DenepaabHOTO TOC-
YIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHJapTa CPEHEro 001Iero 00pa3oBaHus

Pa3paboTuuk:

rpernoaBaTh kadeapbl «I'yMaHUTapHbIC U
€CTECTBEHHOHAYYHBIE AUCLMIIIMHbBI)
AnHa AnexkceeBHa bokosa 4{

3aBejlytolnit kadepon

KaH/1. Nej. HayK, JOLEHT 7 .
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