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PaGouas nporpamma paspaboTaHa B COOTBETCTBHHU C TPEOOBAHMAMH:

- eepanbHOrO TOCYAPCTBEHHOrO 00Pa3soBaTeNbHOIO CTaHJAapTa CpeHero odumiero odpasoBanus,
yTBEpIKAEHHOTO nprKazom Munobpuayxu Poccun ot 17 mas 2012 Ne 413 (3apeructprpoBano MuHH-
cteperBoM jocTiin Poccuitckoit deaepaumi 7 mions 2012, peruetparionnbrii No 24480):

- QelepanbHOro rocyAapeTBEHHOTO 00pa3oBaTe/IbHOI0 CTaHIapTa CPEeIHEro npodeccHOHATBEHOrO 00-
pasosanus 1o crempansaoctT 23.02.05 Dkemuyatais TPAHCNOPTHOTO 371eKTpooOOPYA0BaHNUS H aB-
TOMATHKH (32 MCKTIOUEHHEM BOAHOrO), yrBepxaénnoro ITpukasom MEHHCTEPCTBA NMPOCBELICHNS
Poccun'or 18 maprta 2024 rona Ne 169 (3apernctpipoBansoro 8 MuHIocTe Poccuu 24 anpens 2024 r.,
perucTpauuoHusIi Homep Ne 77979)

C Y4ETOM:

- ®enepanbHoil 06pa3OBATENBHOI NPOrPaMMBI CPEIHETO OOLIEro oOpazopanus, yreepxientoi [pu-
kazom Munncrepersa npocselierus P® or 18.05.2023 Ne 371 (3aperucTpiHpoBaHHOTO Munuctep-
cTBoM 1ocTHiti Poceniickoit Genepatun 12 mons 2023, pernctpanuonHeiii Ne 74228);

- mpuMmepHoil paGoyelt nporpavyel 001e00pa3oBaTENbHOM JINCUUILTHHEI «Xumusg» U1g npodeccHo-
HATBbHBIX 00pazoBaTeNBHBIX Oprasn3aiyii, yTeepriienHol Ha sacenannu Cosera 110 OLCHKE COJEPIKa-
HUZ M KA4yecTBA INpPUMEPHLIX pabodmx mporpamy  001eo0pazoBaTeNbHOro  H - COUHAIbHO-
FYMaHUTAPHOTO IIHKJIOB CPEAHET0 NPOdECCHOHANBHOTO 00pasosanus, npotokon Ne 14 ot 30.11.2022.

Pabouas mporpaMma paccMoTpeHa
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epaghuu
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1. OBILASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM JTUCIUILIMHBI

OVY . 07 XUMUA

1.1. Heab 1 MeCcTO TMCUMILIMHBI B CTPYKTYpPe o0pa3oBaTtesibHOM nporpammbl CITO

Hens quctummuasl OY .07 Xumust: popMUpOBaHHUE Y CTYJEHTOB MIPEACTABICHHS O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa KaK OCHOBBI IPUHATHS PEUICHUN B )KU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cperie.

Oo6meobpazoBarenbHas aucuuiumia OY .07 Xumus sBisieTcst 00s3aTeIbHON YacThi0 001e00pa3oBaTeIbHOrO KA 00pa30BaTeIbHOW MPOTpaMMbl B
coorBercTBUM ¢ PI'OC CIIO no cnenuansHocTi 23.02.05 DxcmryaTanus TpaHCIIOPTHOTO IEKTPOOOOPYJOBAHUS U ABTOMATHKH (32 UCKJIIOUEHUEM BOJI-

HOTO).

1.2. [Inanupyemble pe3y/bTaThl 0CBOCHHUS THCIUIIUHBI:

[Tnanupyemblie pe3yabTaThl OCBOCHUS 0011e00pa30BaTeIbHON TUCHUIUTHHEL onpeaessitoTest B cootBeTcTBUU ¢ @I'OC CIIO u Ha ocroBe ®I'OC
COO. Ocoboe 3HaueHue AUCUUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [1K.

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI 00YyYaIOLTUICS TOJKEH:

Kon u naumeHnoBanue ¢op-
MUPYEMBIX KOMIETEHIINN

HHaHI/IpyeMHC PE3YIbTAThl OCBOCHUSA JUCHUIIJIMHBI

OO6mmue

JucuunnmHapHbie

OK 01. Beibupats crocoOsl
pereHus 3a1a49
npodpeccuoHaIbHON  Jes-
TEJIBHOCTH TPUMEHHUTEIHEHO
K Pa3JIMYHBIM KOHTEKCTaM

OBJaieHHe YHHBEPCAJbHBIMH Y4eOHbIMHM MO3HABATEJIbHBIMH
JeHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

- CaMOCTOATENTHHO (HOPMYIUPOBATh M AKTYaIHM3UPOBATH MpoOIe-
My, BCECTOPOHHE €€ paccMaTpuBarh;

- OTpENEeNATh I ACATEIIBHOCTH, 3a7aBas mapaMeTpbl U KpUTe-
pUU UX JOCTUXKEHHUS, COOTHOCHUTH PE3YyJbTaThl JEATEIBHOCTU C
MTOCTaBJIICHHBIMU LIEIISIMU;

- HUCIOJIb30BaTh MpPU OCBOCHUM 3HAHUI NPHEMBI JIOTMUECKOIrO
MBIIIICHUSI - BBIJICIATh XapaKTepHbIC MTPU3HAKU TIOHITHI U yCTa-
HaBJIMBaThb MX B3aWMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOLIUE
TIOHATHUSA JJIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SIBICHHIA;

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

- BJIQIETh OCHOBaAaMHU METOJ0OB HAY4YHOTO MO3HAHMS BEUIECTB U XH-
MHYECKUX PEAKIUN;

- 3HaTh OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUNA
JJIEMEHT, aTOM, HW30TOIl, 3JEKTPOHHas 000J0YKa
aroma, s-, pP-, 0-3NMEKTPOHHBIE OPOUTAIHM ATOMOB,
MOJIEKYJa,  BaJIEGHTHOCTb,  3JIEKTPOOTpHUIIATElNb-
HOCTh, XUMHUECKasI CBs3b, CTPYKTypHas (Gopmyna
(pa3BepHyTass U COKpalleHHas), MOJIb, MOJSpHas
Macca, MOJIIpHBI 00BEM, 3JIEKTPOOTpULIATEb-
HOCTb, CTENEHb OKHCIIEHUS, XUMHUYecKass CBS3b
(kxoBaJieHTHAsi, MOHHAsI, METaJUIMYeCcKasi, BOJAOPO/-
Has), KpUCTAJUIMUECKas pelieTKa, THUIbl XHUMHYe-
CKHX peakLUi, pacTBOp, JIEKTPOJIMTHI, HEAIEKTPO-
JMTHI, IEKTPOIUTUYECKAsT AUCCOLUALMS, OKUCIIH-
T€Nb, BOCCTAHOBUTENb, CKOPOCTh XMMHUUYECKOM pe-
aKIUH1, XUMHYECKOE PaBHOBECHUE, YIIIEPOIHBINA CKe-
1et, yHKIMOHATIbHAS TPYINa, paJuKal, H30MepHs,




- (GopmynupoBaTh IeTU U 337a4YM HCCIEIOBAHHUS, UCIIOIb30BATh
MOCTABJIEHHBIE U CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIE BOMPOCHI
B KaueCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIsl JOPMUPOBAHUS
TUIOTE3bI MO IMPOBEPKE MPAaBUIBHOCTU BBICKA3bIBAEMBIX CYXKIe-
HUM;

- BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO MJIAHUPOBAHUS U MIPOBE-
JIEHUS] YYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHUS
Ha0II0/1aTh 3a XOJIOM IPOLIecca, CaMOCTOATEIHHO TPOrHO3UPOBATh
ero pe3yabTar, GOpMYIHpPOBATH OOOOIIEHUS W BBIBOJBI OTHOCH-
TEJIbHO JOCTOBEPHOCTU PE3YIbTATOB HCCIEAOBAHHUSA, COCTABISThH
000CHOBaHHBIN OTYET O MPOJICIIAHHON padoTe;

- IpUOOpETaTh OMBIT YUSHUYECKON MCCIIEOBATEIHCKOM U MPOEKT-
HOM JeSATEeNIbHOCTH, MPOSIBISITH CHOCOOHOCTh U TOTOBHOCTH K Ca-
MOCTOSITEIBHOMY ITOUCKY METOOB PEIIeHUs MPaKTUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMS,

3) paGora ¢ nngopmanmeii:

- OpHUEHTHUPOBATHCA B Pa3IMUHBIX HCTOYHHMKAX HHGMOpManuu
(HayyHO-TIONYJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCpXKaHHUS,
CIpaBOYHBIE MOCOoOUs, pecypchl MHTEepHETa), aHAIU3UPOBATh WH-
¢dbopmanmo pa3IUYHbIX BUIOB U (OpPM NpEACTaBICHUS, KpUTHYE-
CKU OILIEHHUBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (GOpMyIHPOBATH 3aMPOCHl U IPUMEHATH PA3JINYHbIE METOJIBI IPU
MOUCKe U oTOOpe MH(pOpMaIUK, HEOOXOAUMOM ISl BBHITTOTHEHUS
y4eOHBIX 3a7a4 ONpPEeeIEHHOTO THIIA;

- CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaJbHYIO (hopMy mpencTaBiie-
HUs uHGoOpMaIuu (Cxembl, TpaduKU, AUArPaMMBbI, TAOJUII, PH-
CYHKH U IpyTHe);

- HCTIOJIb30BaTh HAYyYHBIN SA3bIK B KAUEeCTBE CPEICTBA MpuU padoTe ¢
XUMHUYECKON MH(pOpMaIeil: MpUMEeHATh MEXIpeaMeTHbIe ((hu3u-
YecKre U MaTeMaTU4ecKHe) 3HaKu U CUMBOJIBI, GOpMyIibl, ab0Ope-
BHUATypbl, HOMEHKJIATYPY;

OBnajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

- CaMOCTOSITEIbHO MJIAHUPOBATh U OCYIIECTBIISATH CBOIO ITO3HABA-
TENbHYIO IEATEIbHOCTD, ONPENENs €€ IeJIU U 3a7a4u, KOHTPOJIH-

M30MeEpPbl, TOMOJIOTUYECKUHN Psil, TOMOJIOIH, yIje-
BOJIOPObI, KUCIOPOJ M a30TCOAEPIKAILIUE COSHU-
HEHUs, MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPUH U 3a-
KOHBI (TEOpHsl CTPOEHHsSI OpPraHMYECKHUX BELIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOJIUTHUECKON JHC-
couuanuu, nepuoanueckui 3akon .M. Mennenee-
Ba, 3aKOH COXPAHEHUS MAacChl BEIECTB, 3aKOH CO-
XpaHEHHUs] W TMPEBpAlICHUS SHEPTUM MPU XUMHUYE-
CKHUX peaklMAX), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUH $I3bIK XMMHMH, MHUPOBO33PEHUYECKHE 3HaAHMUS,
Jekaniye B OCHOBE MOHHMMAaHUS MPUYMHHOCTH H
CUCTEMHOCTH XMMMUYECKUX SIBJICHUH, (paKToI0rnye-
CKHE CBEICHHSI O CBOMCTBAX, COCTaBe, MOTYYCHUH U
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEHIIMX Heopra-
HUYECKMX W OPraHWYeCKHUX BEIIeCTB B OBITY H
MPaKTUYECKON JESITEIbHOCTU YEJIOBEKa;

- YMETh XapaKTepH30BaTh HCTOUYHHUKHU YIIJIEBOJIO-
POIHOTO ChIpbsl (HEPTHb, MPUPOAHBIN ra3, yroiusb),
CoCcOOBI MX MepepaboTKH U MPAKTHUECKOe MpuMe-
HEHUE NPOAYKTOB MepepaboTKu;

- UMETh CHUCTEMY 3HAaHUH 00 OCHOBHBIX METOJax
Hay4yHOTO TO3HAHMSI, UCIOIb3YEMbIX B XUMHUU TIPU
W3yYEHUU BEIIECTB M XHUMHUYECKUX SIBICHUU
(HabmroieHre, U3MEpeHne, IKCIIEPUMEHT, MOJICITH-
pOBaHME), UCIONB30BaTh CUCTEMHBIE XMMHUUYECKUE
3HAHUS JUIS TIPUHSTUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalIMsIX, CBSI3aHHBIX C BEIIECTBAMU
1 UX TIPUMECHECHHEM;

- YyMeTh IUTAHUPOBATh U BBITIONHATH XUMHUYECKHIMA
JKCIIEPUMEHT (IPEeBpaIlleHUs] OpraHUYEeCKHX Be-
LIECTB MPU HArpEBaHHUM, MOJIyYCHHE HTHJICHA U
W3Y4YCHHE €ro CBOWCTB, KauyeCTBEHHBIE DPEaKIMU
OpPraHUYeCKUX BEIIECTB, JACHATypanus OelKOB IpU
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poBaTh W MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH Mpejiarae-
MBII QJITOPUTM JICHCTBHUI MPH BBIMIOJHEHUH YYECOHBIX U HCCIEI0-
BaTEIbCKUX 33J1a4, BEIOUPATh Hanbosee 3PPEKTUBHBIN CIIOCOO UX
pEIIeHHsSI C YYETOM TOJYyYSHHS HOBBIX 3HAHUI O BEIIECTBAX M XH-
MUYECKUX PEAKITUSX;

- OCYIICCTBJISITH CAMOKOHTPOJIb CBOCH NESATEILHOCTH HAa OCHOBE
camMOaHaJIn3a ¥ CaMOOLICHKH;

B yacTu Tpy10BOro BOCIMTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHUE IICHHOCTU MAacCTepCTBa, TPYIO-
JIIo0ue;

- TOTOBHOCTh K aKTHBHOW JIEATEIHBHOCTH TEXHOJIOTHYECKOH U CO-
[IUAILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATD, IJIAHU-
pPOBaTh U CAMOCTOSTEIIEHO BBIITOJHSTH TAKYIO ACSTEILHOCTD;

- HHTEPEC K Pa3InYHBIM cepam npodecCHoHATBLHON AeITEIbHOCTH.

OK 02. Hcnonb3oBare co-
BpPEMEHHbBIE CPEJCTBA TOUC-
Ka, aHajJHM3a W HWHTEepIpeTa-
MM MHQOpPMALUMU U UH-
(GopMalMOHHbIE  TEXHOJIO-
MM JUIS BBIMOJIHEHUS 3a/1a4
npodeccuoHanpHOM  Jes-
TEJIbHOCTU

B o6s1acTH IEHHOCTH HAYYHOT0 MO3HAHUSI:

- c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOIIECTBEHHOW IMPaKTH-
KM, OCHOBAaHHOT'O Ha JIMAalore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO-
3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

- COBEpIIIEHCTBOBAHUE SI3BIKOBOWM M YUTATEIBCKOM KYIBTYpPHI Kak
cpeacrBa B3aHMOH€ﬁCTBHH MCXKAY JIOAbMU W ITIO3HAHUA MHUPA,

- OCO3HaHUE IEHHOCTU HAay4HOH AESTeNbHOCTU, TOTOBHOCTH OCY-
IOICCTBJIATh MPOCKTHYIO U HMCCICAOBATCIIBCKYIO NCATCIbHOCTh WMH-
TUBUAYATBHO U B TPYIIIIE;

OBJIaZIeHl/Ie YHUBEPCAJIBbHBIMHA y‘lCﬁHI)IMI/I NMOoO3HABaATCJIbHBIMU
JNelCTBASIMHU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

- ONpEAENATh LEeTH JeATeNbHOCTH, 3aJaBas mapaMeTpbl U KpUTe-
pun UX AOOCTHUKCHHUSA, COOTHOCUTHL PE3YJIbTAThI JACATCIBHOCTH C
MTOCTaBJICHHBIMH IICIISIMH;

- WCIOJIb30BaTh TP OCBOCHUHM 3HAHWH MPHEMBI JIOTHYECKOTO
MBIIIJICHUS - BBIACIIATH XAPAKTCPHBIC MMPU3HAKU OOHATUH U yCTa-
HaBIIMBaTh WX B3aWMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIHE
TOHATHSI 7151 OOBSICHEHHUS OTJICIHHBIX (PAKTOB U SBICHUIA;

HarpeBaHUH, [[BETHHIC PEaKIK OEIKOB) B COOTBET-
CTBUU C MpaBUIaMH TEXHHKU O€30MaCHOCTU MpH
oOpaileHuu ¢ BelecTBaMu M J1a00paToOpHBIM 000-
pylOBaHUEM, MPEACTABIATh PE3YAbTaThl XUMHUYE-
CKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUU
COOTBETCTBYIOIIUX peakuuil u (GOopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJbTaTOB;

- YMETh XapaKTepu30BaTh XUMUYECKUE MPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHS
CEpHOIl KHUCIIOTBHI, aMMHUaKa, a Takxke chopmHpo-
BaHHOCTb IPEJACTaBICHUM 00 O0O0IUX Hay4YHbIX
IOPUHIIKIAX U SKOJIOTUYECKUX MPOoOIeMax XUMHUYe-
CKOT'O IIPOM3BO/ICTBA;

- yMeThb IUTAHUPOBATh U BBINOIHATH XUMHUYECKHIA
SKCIIEPUMEHT (pa3ioKeHHEe MepOoKCHIa BOJOpoia B
IPUCYTCTBUM KaTalu3aTopa, OINpPENEICHHE CpPEelbl
PacTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAILHOTO
UH/IMKaTOpa, BIIMSHUE Ppa3IUYHBIX (PAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluu, peakiud HOHHOIO
oOMeHa, KauyeCTBEHHbIE PEaKIIMU Ha Cyibdar-, Kap-
OoOHaT- M XJIOpPUJ-aHUOHBI, Ha KaTHOH aMMOHMS,
pElIEHNE DKCIEPUMEHTAIBHBIX 3a7ad IO TeMaMm
"Metamisl" u "Hemetannsl") B COOTBETCTBUU C
MpaBUJIAMHU TEXHHKH O€30MacHOCTH Mpu obparie-
HUM C BENIECTBAMHU W JAOOpaTOPHBIM 000pyI0Ba-
HUEM, TMPEACTAaBIATh pPe3ylbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popme 3amucHu ypaBHEHHUH COOT-
BETCTBYIOIIUX PeakUui U (POPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3Y/IbTATOB;

- UMETh NPEJCTABICHUS O XMMHUYECKON COCTaBIIs-
IOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIH
XMMHU B MO3HAHUU SIBICHUH NPUPOJBI, B (HOpMH-
POBaHMM MBIIIJICHUS M KYJIbTYpPbl JHYHOCTH, €€
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- BBIOMpATh OCHOBAHUS U KPUTEPUH /IS KJIacCU(UKAIIUHN BEILECTB
Y XUMHYECKUX PEaKIIUi;

- yCTaHaBJIMBATh MPUYUHHO-CJICACTBCHHLIC CBA3HW MCKAY HU3y4ac-
MBIMH SIBIICHUSIMU;

- CTPOUTH JIOTUYECKHE DPACCYKIEHUS (MHIYKTHBHBIE, JNETYKTHUB-
HbI€, [0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEUUS
B pacCMaTpPHBAEMBIX SBJICHUSX, (OPMYIUPOBATH BHIBOJBI U 3a-
KITFOUCHUS;

- IPUMCHATH B IMMPOLECCCE MMO3HAHWSA, UCIIOJIb3YCMbBIC B XUMHUU CUM-
BOJIMYECKUE (3HAKOBBIE) MOJENH, IMPEeoOpa3OBbIBaTh MOJCIbHBIC
MPEACTABICHUS - XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA, XUMHUYE-
ckas (opMyIia, ypaBHEHUE XUMUYECKON PEaKluu - MPU PEUICHUH
yT-I€6HI)IX IMMO3HABATCJIIbHBIX W IMPAKTUYCCKUX 3ajad, MPUMCHATH
HA3BaHHbIE MOJICIbHBIC MPEICTABICHUS [UJIsl BBISBICHUS Xapak-
TCPHBIX IMPU3HAKOB U3Yy4YaCMbIX BEIICCTB U XUMHUYCCKUX peaKuMﬁ.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIAJIETh OCHOBAaMH METOJ/IOB HAYYHOTO TO3HAHUS BEIIECTB U XU-
MUYECKUX PEaKIuii;

- (dopmynupoBaTh eI W 3a7a4d HCCIETOBAaHUS, HCIOJIb30BaTh
MOCTABIIEHHBIE U CAMOCTOATEIHHO CHOPMYIUPOBAHHBIE BOMPOCHI
B KQUCCTBC MHCTPYMCHTA IMO3HAHHWA U OCHOBBI JJIA q)OpMI/IPOBaHI/Iﬂ
TUIIOTE3bl MO0 MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJIE-
HUH;
- BJIAJICTh HaBBIKAMU CAMOCTOSITEIHHOTO TIAHUPOBAHUS U TIPOBE-
ACHUA YYCHHYCCKUX OKCIICPUMCHTOB, COBCPIHICHCTBOBATE YMCHHA
HaO0II0/1aTh 32 XOJOM IPOIECcCca, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTaT, POopMyITHpPOBaTh O00OOIIEHUS U BBIBOJBI OTHOCH-
TEIbHO JIOCTOBEPHOCTU PE3YJIbTATOB HUCCIEIOBAHMS, COCTABISATH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON padoTe;

- IpUOOpETaTh OMBIT YUCHUYECKOW UCCIIEOBATEIHCKOM U MPOEKT-
HOM JesTeNbHOCTH, MPOSIBISTh CIOCOOHOCTh U TOTOBHOCTH K Ca-
MOCTOSATCIBbHOMY ITOUCKY MCTO0B PCIICHHUA IMPAKTUUCCKUX 3a/4a4,
MIPUMEHEHUIO PA3IMYHBIX METOJI0B TIO3HAHMUS,

3) paGora ¢ nHpopManmeil:

(yHKIMOHATILHON TPAMOTHOCTH, HEOOXOAUMOMN ISt
peUIeHUs] MPAaKTHYECKUX 33/7a4 M JKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
IPUPOTHOH Ccpene;

- YMETh BBIABIISITH XapakTepHbIC MPU3HAKH TOHS-
THH, yCTaHaBIMBaThb HMX B3aUMOCBSI3b, HCIOJbB30-
BaTh COOTBETCTBYIOIIME TMOHITHS TPH OMHUCAHUH
COCTaBa, CTPOCHHUS M MPEBPALICHUI OPraHUYeCKUX
¥ HEOPTaHWYECKHUX COE/IMHECHHIA;

- co0mofaTh MpaBWiIa TIOJIB30BAHUS XUMUYECKOU
1ocy10i ¥ 1a00paTOPHBEIM 000pyIOBaHHEM, a TaK-
e TpaBHUiIa OOpaIIeHHs C BEHIECTBAMU B COOTBET-
CTBHM C MHCTPYKIMSIMH TIO BBIIIOJIHEHHIO Jabopa-
TOPHBIX XUMUYECKUX OITBITOB;

- ans 00y4aromuXxcsi ¢ OrpaHUYEHHBIMH BO3MOXK-
HOCTSIMH 3/I0pOBBSI: YMEHHE IPUMEHSTh 3HAaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB
U XUMHUYECKUX SBJICHUH;

- YMETh WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIHKY
JUIL COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOM, COKpallleHHOI) (opMys OpraHuye-
CKUX BEILECTB U YPaBHEHUH XUMHUECKUX pEaKIuil,
W3TOTaBIMBATh MOJICIH MOJIEKYJT OPTaHHMYECKUX
BEIIECTB /IS WUIIOCTPALIMM HMX XHMHYECKOTO MU
MIPOCTPAHCTBEHHOTO CTPOCHUS;

- YMETb OMNpeNeisITh BUIBl XUMHYECKOH CBA3HM B
OpPTaHUYECKUX COCNMHEHHSX (OAMHApHBIC W Kpat-
HBIC);

- YMEeTh KPUTHUYECKH aHAIM3UPOBATH XMMHYECKYIO
uHpOpMaIIHIO, MOTYyYaeMyl0 U3 pa3HbIX HCTOYHH-
KOB (cpeacTtBa maccoBoil mHpopmanmu, HTEpHET
¥ IPYTHX);

- YMETh yCTaHABIMBATh NPUHAUIC)KHOCTh HEOpra-
HUYECKHX BEIIECTB MO MX COCTABY K ONPEAEICHHO-




- OpPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHPOpPMALUU
(Hay4HO-TIONyJIIpHAs. JIUTEpaTypa XUMHYECKOIO COJIEep:KaHUs,
crpaBouYHBIe TTocoOus1, pecypcsl HTepHETa), aHATM3UPOBATh MH-
(dbopMaluio pa3IMYHbIX BUJIOB M (OPM IPEICTABICHUS, KPUTHYE-
CKH OLIEHMBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

U MPUMEHATH pa3IMyHble METOMbI MPHU MoUucke U oTdope uHpop-
MaIuu, HeoOXOIUMOM JIJIsl BBITIOJHEHUST YIeOHBIX 3a/1a4 Ompee-
JICHHOTO THUIIA;

- mpuoOperatb  OMBIT  KCIOJIb30BAaHUS  HMH(OPMAIOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTUH M PAa3IMYHBIX MOUCKOBBIX CH-
CTeM;

- CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (hopMy mpencTaBiie-
Hus uHOpMau (Cxembl, rpaduKu, TUArpamMMbl, TaOJIHIBI, PH-
CYHKH U JIpyTHE);

- HCTIOJTb30BAaTh HAyYHBIN S3bIK B Ka4E€CTBE CpEACTBA pU paboTe ¢
XUMHUYECKOH MH(OpMaIei: mpuMeHATh MeXnpeaMeTHble (husu-
YECKUE U MAaTeMaTUYeCKHUE) 3HAKU M CHUMBOJIBI, (OpMYIIbI, abOpe-
BUATYpPbl, HOMEHKJIATYPY;

- HCIIOJIB30BATh M MPEOOPa3oBhIBATH 3HAKOBO-CHMBOIMYECKHE CPE/ICTBA
HarjiIsiAaHOCTU

OK 04. DddexTnBHO B3au-
MOJIEiCTBOBaTh U paboOTaTh
B KOJUIEKTHBE U KOMaH 1€

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIpe-
TIeJIEHUIO;

-OBJIaJICHHE HABbIKAMH y4eOHO-HUCCIIE0BATENIbCKOM, MPOEKTHON U
COIMATLHOU JIeSTEIbHOCTH,

OBjiaseHHe YHUBEPCAJIbHbIMH KOMMYHUKATHBHBIMHU JIeii-
CTBUSIMU:

- 3aJ71aBaTh BOIPOCHI IO CYLIECTBY OOCYXXAaeMOH TeMbl B XOJe
JMaliora /WM TUCKYCCHM, BBICKA3bIBaTh HJeU, GOPMYyIUPOBATH
CBOM IPEIJIOKEHUSI OTHOCHUTEIBHO BBINOIHEHUS IPEI0OKEHHON
3a/lauu;

- BBICTYNaTh C NPE3EHTALMEN pe3yabTaTOB IO3HABATEIBHOMN Jes-
TEJIbHOCTH, TOJYYEHHBIX CAMOCTOSITEIbBHO WU COBMECTHO CO
CBEPCTHUKAMM IpPU BBINOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKOM PabOThI MO HCCIEIOBAHUIO CBOWCTB H3Y4aeMBIX
BEIIECTB, peajn3alyi y4eOHOro NMpoekTa U (popMyTupoBaTh BbI-

My KJaccy/Tpynne COeAMHEHHWH (TpocThie Belle-
CTBa - METAJUIBl U HEMETAJUIBI, OKCUJIbI, OCHOBAHMSI,
KHCJIOTHI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

- YMEThb yCTAaHAaBIUBAaTh NPUHAMIEKHOCTb U3Y4YCH-
HBIX OpPraHMYECKHUX BEIIECTB II0 MX COCTaBy M
CTPOEHHUIO K ONpEAETICHHOMY KJaccy/Tpymme co-
€AMHEHUH (yIJIeBOJOPObI, KUCIOPOJ U a30TCO-
JEpKalllUe COEOUHEHMs, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), 1aBaTh UM Ha3BaHMsI 0 CUCTEMAaTH-
yeckoii HomeHknatype (IUPAC), a Taxxe mpuBo-
JUTb TPUBUAJIbHBIE HA3BAHMS OTIEIBHBIX OPraHU-
YEeCKMX BEIECTB (ITHJIEH, IPONWIEH, aleTHJIEH,
STHJICHTIIMKOJb, TIIALEPUH, (GeHOI, PopMaTbIeru,
aleTalbJEeTn], MypaBbHHAs KUCIIOTA, YKCYCHas
KHMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIO-
Ta, TII0K03a, PPYKTO3a, KpaxMall, LeJUI0103a, TIH-
wwR);

- YMETb IPOBOJMUTH BBIYMCIEHUS IO XUMUYECKUM
ypaBHEHUAM (Macchl, 00beMa, KOJIMYECTBA HUCXOJ-
HOT'O BELIECTBA WM IIPOJYKTa PEAKIUU I10 U3BECT-
HbIM Macce, 00beMy, KOJIMYECTBY OJHOTO W3 HC-
XOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIINH);

- YMETh HCHOJb30BaTh XMMHYECKYK) CHUMBOJIHUKY
JUI cocTaBieHUs (opMyln BeLIeCTB U YpaBHEHUH
XUMUYECKUX PEAKLIUN, CUCTEMAaTUYECKYIO HOMEH-
knatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT-
JIeJIbHBIX HEOpPraHM4eCKUX BellecTB (yrapHblil ras,
YIJIEKUCIIBIN a3, aMMHaK, ralieHas U3BecThb, Hera-
LIeHasi U3BECTh, MUThEBAs COJa, MUPUT U IPYTHE);

- YMETb OINPEIENATh BAJICHTHOCTh U CTENEHb OKHUC-
JCHUSI XMMHYECKHUX DIIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, BUJ XUMHYECKON CBS3U (KO-
BaJICHTHAs1, MOHHAs, METaJUIMYecKasi, BOJOPOIHAs)
B COCIMHECHMSAX, THUI KPUCTAIMYECKOM pPELICTKU
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BOJIbI 110 pe3yJbTaTaM MPOBEIECHHBIX HCCIEIOBAaHUN ITyTEM COTJIa-
COBaHMS MO3UIHI B X0/1e 00CYXIeHNS 1 0OMEHAa MHEHHSIMU;
COBMECTHAas 1eATeJIbHOCTh:

- IOHUMATh M UCIIOJIb30BaTh NMPEUMYIECTBA KOMAaHIHOW ¥ WH/H-
BUYaJIbHOU pabOTHI;

- IPUHUMATH IEJTH COBMECTHOM JIESITEINbHOCTH, OPTaHHU30BBIBATh U
KOOPJAWHUPOBATH JACUCTBUS IO €€ JOCTHKEHUIO: COCTABIATh IUIaH
NEUCTBHH, pacpeseNiiTh POJIU C yIEeTOM MHEHHUH y4acCTHHKOB 00-
CYXXJIaTh pe3yJIbTaThl COBMECTHOW PaOOTHI;

- KOOPAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHSAX PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBHUS;

- OCYIIECTBJIATH MO3UTHBHOE CTPATETHUYECKOE IMOBEJCHUE B pas-
JMYHBIX CUTYaIUSIX, TPOSIBIISATH TBOPYECTBO H BOOOpaXKEHHE, OBITH
MHHULUATHBHBIM

Ogiaienne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:
- IpUHATHE ce0sl U APYTHUX JTH0Iei:

- IPUHUMATh MOTUBBI M apTYMEHTHI PYTUX JIIOJCH TpH aHaIN3e
pe3yIbTATOB JIEATENBLHOCTH;

- IPU3HABATH CBOE TPABO U MPABO JIPYTUX JIIOZCH Ha OIINOKH;

- pa3BUBaTh CHOCO6HOCTB TMMOHMUMATh MUP C MMO3MIHU APYTroro 4C€ji0BCKa

OK 05. OcymiecTBasTh yCT-
HYI0O U NHCbMEHHYIO KOM-
MYHUKAIIMIO Ha TOCyaap-
CTBEHHOM s3bIke Poccuii-
ckoil denepanvv C y4eTOM
0COOEHHOCTEH COIUAIEHOTO
U KyJIbTYPHOTO KOHTEKCTa

Osiaienne YHUBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH
ACHCTBUAMMU:

1) 6a3oBble JIOrHYecKHe AeiicCTBUS:

- CTPOUTH JIOTHUECKHE DPACCYXAEHUS (MHIYKTHBHBIC, JETYyKTUB-
HBIC, TI0 AaHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS
B pacCMaTpUBAEMBbIX SBJICHUSIX, (OPMYJIUPOBATH BHIBOJBI M 3a-
KITIOYCHUS;

- IPUMEHATH B MPOLIECCE MMO3HAHUS, UCTIOIb3yeMble B XUMHH CHUM-
BOJIMYECKHE (3HAKOBBIE) MOJENH, IMPeoOpa3oBbIBaTh MOJEIbHBIE
NPEJCTaBICHUS - XUMUYECKUN 3HaK (CHMBOJ) 3J€MEHTa, XUMUYe-
ckast (hopMyIia, ypaBHEHHUE XUMUYECKOW PEaKIUy - IPU PEIICHUN
y4eOHBIX IO3HABATEIbHBIX M TMPAKTHUECKUX 3a/ad, MPHUMEHSTh
Ha3BaHHBIC MOJEJIBHBIC NPEICTABICHUS JUIS BBIABICHUS Xapak-
TEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUH.

KOHKPETHOT'O BEIECTBAa (aTOMHas, MOJEKYJspHasi,
MOHHAas, METAJUINYeCcKas), XapakTep Cpelbl B BOJ-
HBIX PAaCTBOPAaX HEOPTaHUYECKUX COEINHEHUM;

- YMeTh KJacCU(UUUPOBaTh XUMUYECKUE PEAKIIUU
10 PA3JIMYHBIM MPU3HAKaM (YUCILy U COCTaBy pea-
TMPYIOLIMX BELIECTB, TEIUIOBOMY 3(PQeKTy peak-
1M1, U3MEHEHUIO CTENIEHEW OKUCIIEHUS DJIEMEHTOB,
00paTUMOCTH peaKIMy, yJacTUIO KaTallu3aTopa);

- YMEThb COCTaBJIATh YpPaBHEHHS PEAKIHUM pa3iind-
HBIX THIIOB, IOJHBIE U COKpPAILICHHbIE ypaBHEHUS
peaxIuii HOHHOTO OOMEHa, YUUTHIBAs yCIOBUS, TIPH
KOTOPBIX 3TH PEAKLUHU UIYT 0 KOHLA;

- YMETb pPAacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIMH IOCPEICTBOM CO-
CTaBJICHHUS JIEKTPOHHOTO OajlaHCca 3TUX peaKlInii;

- YyMeTh OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHUMHU-
YEeCKOM peaklMM OT pa3iuyHbIX (PaKTOPOB; Xapak-
TEP CMELIEHUS XMMHUYECKOTO PABHOBECUS B 3aBU-
CUMOCTH OT BHEUIHEro Bo3zeicTsus (nmpuHuun Jle
[HaTtenbe);

- YMEThb MPOBOJUTH BBIUMCIEHUS C HCIOIb30BaHU-
€M IOHATUS "MaccoBasl J0JIsl BELIECTBA B PacTBO-
pe", OObeMHBIX OTHOIIEHUN Tra3oB INpPU XUMHUYE-
CKMX peakIUsiX, Macchl BELIeCTBAa UM Oo0beMa ra-
30B 10 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B PEAKIIMU
BEIIECTB, TETUIOBOTO 3 (}EeKTa peakiru Ha OCHOBE
3aKOHOB COXpaHEHMsI MaccChl BEIIECTB, MPEBpalle-
HUS U COXPaHEHUS YHEPIHH;

- YMETh IPUMEHATH IOJOXKEHUS TEOPUU CTPOCHHUS
opranudeckux BemiecTB A.M. bytiepoBa mist 00b-
SICHEHUS 3aBUCHUMOCTH CBOWCTB BELIECTB OT MX CO-
CTaBa U CTPOCHMS; 3aKOH COXPAHEHHUS Macchl Be-
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2) 6a3oBbIe HCCIEA0BaTEIbCKHE IeliCTBHS:

- BJIAJICTh HABBIKAMH CaMOCTOSTEIBHOIO IJIAHHPOBAHMS M IPOBE-
JICHUS] YICHHYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
Ha0JII0J1aTh 32 XOJI0M ITPoIecca, CaMOCTOSATEIBHO IIPOrHO3HPOBATh
€ro pes3ynbTar, (GOpMyITHpPOBaTH OOOOIICHHS] U BBIBOJBI OTHOCH-
TEJIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB MCCICIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJICIIAHHOMN padoTe;

OBiajgeHne yHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU [Ieii-
CTBUSIMM:

- 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI B XOJIe
JMaJIOTa W/WIM TUCKYCCHH, BBICKA3bIBaTh HJEH, (GOPMYIUPOBATH
CBOM IPEIJIOKEHUSI OTHOCHTEIBHO BBIMOIHCHHS IPEII0KECHHOM
3314w,

- BBICTYNATh C Mpe3eHTalrell pe3ylbTaToOB MO3HABATEIHHON 1E€ATENbHO-
CTH, IMOJYYCHHBIX CaMOCTOATCIIBHO HJIN COBMECTHO CO CBEPCTHUKaMHU
IIpU BBINIOJIHCHUHU XUMHWYCCKOTI'O SKCIICPUMCHTA, HpaKTH‘IeCKOI?I pa60TI>I
110 UCCJIE€A0BAaHUIO CBOICTB N3y4acMbIX BEUICCTB, pCaiu3alun yqe6H0r0
MpoeKTa ¥ (OPMyIHPOBATH BHIBOABI 10 PE3YJIbTaTaM MPOBEISHHBIX HC-
CJIEIOBAaHMI ITyTeM COTJIACOBAHMSA TIO3UIUH B XOJ€ OOCYXICHHUS U 00-
MCHA MHCHUAMUAU

OK 07. CopetictBoBaTh CO-
XPaHEHHIO  OKpY)Karollen
cpensl,  pecypcocOepexe-
HUIO, TIPUMEHSAThH 3HAHUSA 00
W3MEHEHUU KIIMMara, PUH-
UMbl OEpPEeXIMBOrO MPOU3-
BOJICTBA, d(PPEKTUBHO eH-
CTBOBaTh B YpPE3BBIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010IrM4Y€CKOr0 BOCIIUTAHHUSA:

- c(opMHpPOBAaHHOCTh HKOJIOTUYECKON KYJIbTYphl, HOHHMAaHUE
BIIMAHMS COLIMAIIBHO-DKOHOMHMYECKUX IPOLECCOB HAa COCTOSHUE
MPUPOJHON U COLMAIBHOW Cpelbl, OCO3HAHUE III00ATBHOTO Xa-
paxTepa dKOJIOTHYECKHX MpoOiIeM;

- IUIAHUPOBAaHUE M OCYIIECTBICHHE JEHUCTBUU B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMS LIEJIeH YCTOMYMBOIO Pa3BUTHs YelIOBEYE-
CTBa;

AKTUBHOE HEIPUATUE NEUCTBUH, IIPUHOCALINX BpE OKPYKAOLICH
cpene;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE TO0-
CJIEACTBUS NPEAIPUHUMAEMBIX AEUCTBHN, IPENIOTBPAIIATh HX;

- pacUIMPEHHE ONIBITA AEATEIBHOCTH KOJIOTMYECKOW HaIlpaBJICH-
HOCTH;

- OBJIQJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEILCKON, MMPOCKTHON U CO-

IECTB;
- yMeTb NIPOBOAMUTH DPEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHUYECKUX
BEIIECTB, PACIO3HABATh OMNBITHBIM IIyTE€M HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHU-
YECKUX BEIECTB;

- YMETh XapaKTepHU30BaTh COCTaB, CTpoeHUE, (pu3u-
YeCKHUEe M XMMHUYECKHUE CBOMCTBA TUIHMYHBIX Mpe.-
CTaBUTEJNIEH paA3IMYHBIX KJIACCOB OPTaHUYECKUX
BEIIeCTB (METaH, 3TaH, STUJICH, MPOMUIEH, aleTH-
nen, Oyramuen-1,3, mermnOyraamen-1,3, OeHzou,
METaHOJ, 3TaHOJI, YTHJICHTJIUKONb, TIHLIEPUH, (e-
HOJI, alleTaJIbJIETU], MypaBbUHAsA U YKCYCHasl KHUC-
JOTHI, TJIIOKO3a, Kpaxmall, LEeJUI003a, aMHHOYK-
CyCHasi KUCJIOTa), WUTFOCTPUPOBATH T€HETHYECKYIO
CBA3b MEXJy HUMHU YPaBHEHUSIMH COOTBETCTBYIO-
IUX XUMHAYECKHX PEaKIUd C MCIOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIT;

- co0JII0IaTh TIpaBUiIa SKOJOTUUECKH 11eJIecoo0pas-
HOTO TIOBEJICHUS B OBITY U TPYAOBOH JESATENbHOCTH
B IIETISIX COXPAHEHHSI CBOETO 370POBbS U OKpYXKa-
IOIIEed MPUPOJHON Cpeabl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTICHHBIX
OpraHWYECKUX BEIECTB, MMOHWMAsl CMBICI IOKa3a-
tenst [TAK (mpeneiabHO HOMyCTUMOM KOHIEHTpa-
1IM1), TOSICHATh HA TMPUMEPAX CIIOCOOBI yMEHBbIIIE-
HUS ¥ TIPEIOTBPAIICHUS UX BPEAHOTO BO3JICUCTBUS
Ha OpraHu3M YeJIOBEKa;

- YMETh PaCKPhIBATh CMBICI MIEPUOINIECKOTO 3aKO-
Ha JI.1. MenzeneeBa U 1EMOHCTPUPOBATh €T0 CH-
CTEMATU3UPYIOIIYI0, OOBSCHUTEIBHYIO M TPOTHO-
CTHYECKYIO (QYHKIINH;

- YMETh XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XHU-
MHUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB
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LUAIBHON AEATEILHOCTH

I1K 3.3. [Iporno3upoBarb
TEXHUUYECKOE COCTOSIHUE
U3JICIHIA AIEKTPOooOOopyI0-
BaHUs U aBTOMATUKH.

Osnadernue YHUBEPCAILHLIMU YUEOHbIMU NO3HABAMENbHbIMU Oeli-
CmeusIMU:

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- YMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U MPAKTHYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

Pa3IMYHBIX KJIACCOB, IOJTBEP)KIATh CYIIECTBOBA-
HHUE FeHETUYECKOH CBSI3U MEXy HEOPraHUYECKUMHU
BELIECTBAMM C IIOMOIIbI0 YPABHEHMH COOTBET-
CTBYIOLIMX XUMHUYECKUX PEaKLIUN
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOMN JUCHUIJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM M CUMIIMHBI M BUABI Y4eOHOI padoThI

Buna yueOHoii padoThl

O0BeM B yacax, Bcero

BCEI'O no ajucumMijinge, B T.4.: 72
OcHOBHOE coJiep:KaHue, B T.4.: 72
Jlexnun 38
ITpakTrueckue 3aHATHS 18
JlaboparopHbie pabOTHI 14
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IEP:KAHME, B T.4.: 18
Jlexyuu 6
Ipaxmuueckue 3anuamus 12
[TpomexyTounas atrrectanus B popme nuddepeHImpoBaHHOrO 3aueTa 2
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2.2. TemaTnyeckui IjiaH u coaepikaHue NUCHUINJIUHDBI

HaumenoBanue pa3zienoB u Copepxanne yaeOHOT0 MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- Ob6beMm dopmMupyembie
TEM OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS, IPUKIATHON MOJYIIb 4acoB KOMIIETEHIIUH
1 CEMECTP BCETI'O:
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa
Tema 1.1 OcHoBHbIe IOHATUS | OCHOBHOE CO/lep:KaHNe Y4eOHOr0 MaTepuaja: 4
Y 3aKOHBI XUMUU Xumudeckuit dnmeMeHT. CUMBOJIIMYECKUH S3BIK XUMHH. XUMUYECKUE 3HAKU U Pop-
MyJbl. KauecTBEHHBIN M KOJIMYECTBEHHBIN cOCTaB BemecTB. OTHOCUTEIbHBIE aTOM-
Hasg W MoJIeKyJsipHas macchl. KonmuecTBO BemiecTBa. 3aKOH COXPAHEHUSI MacChl
BEILIECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB MOJEKYJISIPHON CTPYKTYpbI. 3aKOH
ABOTaIpo U CJIEJICTBHS U3 HETO.
B ToMm umnciie:
Jlexmmst Nel 2 OK 01, K 02,
IpakxTuyeckoe 3ansitue Ne 1. Perenue 3afau: KonuuecmeeHHble OMHOUWIEHUS 6 2 OK 04, OK 05,
XUMuu, OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU U PACUYETHI MO YPaBHEHUSIM OK 07
XUMHUYECKUX PEaKIIMii; MOJIb KaK €MHMIIA KOJIMYECTBAa BEUIECTBA; MOIAPHASA MaAcca,
3aKOH COXPAHEHHUS MAacChl U DHEPTUU; 3aKOH ABOTaJpo; MOJSPHBII 00BEM Tra3oB;
OTHOCHUTEJIbHAS IJIOTHOCTh Ia30B.
Tema 1.2. OcHOBHOE coJiepkaHue y4eOHOro MaTepuaJa: 6
CtpoeHue aTroMoOB XHMHYE-
CKHX JJIEMEHTOB M TPHUPOJIa
XAMHUUYECKOM cBs3U. llepuo-
IUYECKUH 3aKOH M TaOiuIa
JI.1. MenpeneeBa.
OK 01, K 02,
OK 04, OK 05,
OK 07
B ToMm 4uncie:
Jlextus Ne2 2
Jlexmmst Ne3 2
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IIpakTuyeckoe 3ansaTue Ne 2. PeiieHne npakTUYECKUX 3aJaHUN Ha COCTaBJICHUE
ANEeKTpOHHO-Tpaduyeckux (opmyn syeMeHTOB 1-4 mepuomoB. XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB «MeTtayunueckue / HeMeTaJUIMYeCKUe CBOICTBa, 3JIEKTPO-
OTpULATCIIBHOCTb U CPOACTBO K BJICKTPOHY XUMHNYCCKUX 3JICMCHTOB B COOTBCTCTBHC
C UX DJIEKTPOHHBIM CTPOEHUEM U IMOJIOXKEHHUEM B IIEPUOJAMUYECKOI CUCTEME XUMUYe-
ckux 3semeHToB /.M. MenneneeBa»

Pazngea 2. Xumnyeckue peakumu

Tema 2.1. TUIIBI XUMHYECKUX
peaxkiun

OcHOBHOe cojiepKaHue Y4eOHOr0o MaTepHaJja:

Knaccudukanus v THOBI XUMHUYECKUX PEAKLIUNA C ydacTHEM HEOpPraHHMYeCKHUX Be-
mectB. CocTaBlieHUE YPaBHCHHH PEaKIMid COSAMHCHHSI, Pa3JIOKEHUs, 3aMCICHUS,
oOMeHa, B T.4. peaklUii TOPEHHsI, OKUCIICHUS-BOCCTAHOBIICHUS. Y PaBHEHHS OKHUC-
JeHus-BoccTaHoBIeHUs. CTeneHb okucieHus. OKUCIUTeNb 1 BoccTaHoBHUTENb. Co-
CTaBJICHWE M YpaBHHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOI0M
ANEKTpOHHOro OanaHca. OKuciumenbHo-60CCMaHO8UmMeNbHble Peakyuu 8 npupooe,
NPOU3BOOCHBEHHBIX NPOYECCAX U IHCUHEOesIMENbHOCMU OP2aHU3MO8. DICKTPOIHU3
pacTBOPOB M PacIlyIaBOB COJIEH.

B ToMm uncie:

Jlexnmsa Ned

Jlextms Ne5

N

JladopaTopnasi pa6ora Nel. Tunbl XUMHYECKUX PEAKLUI C y4aCTUEM HEOpraHU4e-
CKHMX BEIIECTB. YPaBHEHHUS OKHCIIEHUS-BOCCTaHOBJIEHMs. CTENeHb OKHCIEHUS.
Oxucnourens u BoccTaHOBHUTENb. (COCTAaBIEHHWE U YpaBHMBAHHME OKHMCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil METOJJOM 3JIEKTPOHHOTO OajaHca.

OK 01, K 02,
OK 04, OK 05,
OK 07

Tema 2.2.
DJIEKTPOIUTHYECKAST  JTUCCO-
[Uanusg ¥ HOHHBIA 00OMeEH

OcHOBHOe coep:kaHNe Y1eOHOro MaTepuaJia:

Teopust HNEKTPOIUTUYECKON auccouranuu. MoHbI. DNEKTPOIUTHI, HEAJIEKTPOJIUTHI.
Peakunu nonnoro oomena. CocraBieHre peakiiuii HOHHOTO OOMeHa yTeM COCTaB-
JICHHWS] MX MOJIHBIX M COKPAIIEHHbIX HOHHBIX ypaBHEHHI. KuCI0THO-OCHOBHBIE pe-
aKIUM.

B ToMm uunciie:

Jlexnusa Ne6

JlaGopaTopHnas paGora Ne 2. «Tunsl xumuueckux peakuuit» HMccnenoBanue TH-
OB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOMINXCS BEIIECTB) XUMUYECKUX
peakuuii. [IpoBeneHue peakiuii HOHHOTO OOMEHA, OIMpENeJICHHE CPelIbl BOTHBIX
pactBopoB. COCTaBJICHNE HOHHBIX YPABHEHU.

OK 01, K 02,
OK 04, OK 05,
OK 07
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Paszngen 3 Ctpoenne U CBOIiCTBA HEOPTaHMYECKUX BelIECTB

Tema 3.1.

Knaccudukanus, HOMeHKIa-
Typa W CTPOCHHE HEOPTraHU-
YECKHUX BEIECTB

OcHOBHOE cojlep:KaHNe YUeOHOr0 MaTepuaJia:

[Ipeamer Heoprannyeckor xumuu. Kiaccudukamuss HEOPraHMYECKHX BEIICCTB.
[Ipocteie u cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHIBI,
THAPOKCHJIBI, KHUCJIOTHI, COJIN ). B3aMMOCBSI3b HEOPTAHMYECKUX BEIIECCTB.
ArperatHpie COCTOSIHHSI BemlecTBa. Kpucrammyeckue u amopdHbie BemecTBa. Tu-
bl KPUCTAUTMYECKUX PEIIETOK (aTOMHas, MOJICKYJISIpHAs, WOHHAs, MeTajuinye-
CKasi). 3aBUCUMOCTh (PM3UYECKHX CBOWCTB BEIIECTBA OT THIA KPHCTAJUIMYECKOU
peleTky. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTHM BEIIECTB OT BHJA XUMHYECKOU
CBSI3U M THIA KPUCTAUTMYECKOMN pemeTku. [Ipuunnbl MHOrooOpasusi BEIIECTB.

B ToMm uncie:

Jleximsa Ne7

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHME:

IIpakTnuyeckoe 3ansitue Ne 3. PemieHue nmpakTUYecKUX 3afjaHUi 1O Kiaccu(uka-
MY, HOMEHKJIATYpe ¥ XUMHUYECKUM (POpMyJiaM HEOPTraHMYECKHX BEIIECTB Pa3iIny-
HBIX KJAcCOB (Veaphvlil 2a3, YeAeKUcavlli 2a3, aMMUaK, 2aeHds u3eecmn, neaaule-
Has u3zeecmsv, MUThEBAsl COJa U JIPYrvX): Ha3bIBaTh U COCTABIATh (OPMYJIbI XUMHU-
YECKUX BEIECTB, ONPEEISITh IPUHAMIEKHOCTD K KIaccy.

OK 01, K 02,
OK 04, OK 05,
OK 07,1IK 3.3

Tema 3.2. ®usuko-
XUMHUYECKHE CBONCTBA HEOP-
TAHUYCCKUX BCIICCTB.

OcHoBHOE coaepiKkaHue yqeﬁﬂoro MaTepuaJia:

10

OK 01, K 02,
OK 04, OK 05,
OK 07

)

B ToMm uunciie:

Jlextmsa Ne8

Jlexmusa Ne9

N

JlabGoparopuas padora Ne 3 CocTaBieHHE YpaBHEHUU XUMHUYECKUX PEAKLIHHI C
Y4aCTHUEM IPOCTBIX MU CJIOKHBIX HCOPraHMYCCKUX BCHICCTB: MCTAJUIOB U HEMCTAJI-
JIOB; OKCHJIOB METaJJIOB, HEMETAJJIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX
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KHCJIOT, OCHOBaHUM U aM(OTEpHBIX I'MIPOKCUAOB; HEOPraHMUECKUX COJIeH, Xapak-
TEPU3YIOLUX UX CBOKUCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOWMCTBA, CO-
CTaB, MOJIyueHHE U 0e30MacHOe MCIOJIb30BAHNE BAKHEWUIINX HEOPraHWYECKHUX Be-
1IECTB B ObITY M IPAKTUYECKOH IS TEIbHOCTH YEJIOBEKa.

HpO(l)eCCI/IOHaJII:HO-OpI/IeHTI/IPOBaHH()e COACPKaAHUEC:

IIpakTuyeckoe 3ansitue Ne 4. PacueTbl 0 ypaBHEHUSIM XMMHUYECKUX PEAKLMI C
MCIIOJIB30BAHUEM MacChl, 00beMa (HOpMaJlbHbIE YCIOBHUS) ra30B, KOJIUYECTBA Bellle-
CTBa

IIpakTHyeckoe 3ansaTHEe Ne 5. PacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA
peaKkMy COETUHEHUs, €CIM OAHO M3 BEILECTB JJAHO B M30BITKE W/WIM COAEPIKUT
npumecu. Pacuer mMaccoBoil uian 0ObEMHOM JOMM BBIXOAA NMPOAYKTA PEAKIMU CO-
€IMHEHMsI OT TEOPETUYECKH BO3MOXKHOI0. PacyeT 00beMHBIX OTHOLIEHUH Ta30B.

OK 01, K 02,
OK 04, OK 05,
OK 07,1IK 3.3

Tema 3.3. Unentuduxanms
HEOPraHUYECKUX BEIECTB.

OcHoBHOE CoICpsKaHuE yqeﬁnoro MaTepuaJia:

JlaGopaTopHasn padora Ne 4 «neHTuduKaIys HEOPraHMYECKUX BEIIESCTBY.
Pemrenue skcnepuMEHTANBHBIX 3a/1a4 M0 XMMUYECKUM CBOWMCTBaM METAJUIOB M He-
METaJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJIIOB

N

JlaGopatopHas padora Ne 5. «MneHTudukanms HeOpraHMYECKMX BEIIECTB.
Wnentudukanus HEOPraHMYECKHUX BEUIECTB C MCHOJIb30BAaHUEM HX (PU3UKO-
XUMHYECKHX CBOWCTB, XapaKTEPHBIX Ka4€CTBEHHBIX peakuuid. KauecTBeHHbIE peak-
1IMU Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI aMMOHHMSI.

OK 01, K 02,
OK 04, OK 05,
OK 07

P

a

3ae1 4. CTpoeHue U CBOICTBA OPraHMYECKHUX BELIECTB

Tema 4.1. Knaccuduxanus,
CTPOEHHUE U HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

OcHoBHOE CoICpKaHuE yqeﬁﬂoro MaTepuaJia:

[TosiBneHne opraHnueckor XUMuM Kak Hayku. [Ipenmer oprannyeckoi xumuu. Me-
CTO U 3HAYECHHE OPTaHNYECKOW XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.

XHMMHUUYECKOE CTPOCHHUE KaK MOPSIAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJIECHTHOCTU. OCHOBHBIE IIOJOKEHHSI TEOPUH XMMHYECKOTO CTPOCHMS OpraHuye-
ckux coequHeHnd A.M. BytiepoBa. YriepoaHblil CKeNeT OpraHMuecKOi MOJIEKYJIBI.
3aBHCHMOCTb CBOWMCTB BEHIECTB OT XMMHUYECKOTO CTPOECHUS MoJieKyi. M3omepus u
nuzomepsl. [lonarue o ¢pyHkunoHanbHoi rpymmne. Pagukan. [Tpunnuns! knaccugu-
Kalluy OPraHMYECKUX COeAMHEHUN. MexIyHapoaHas HOMEHKJIATypa W MPUHIAIIBI
HOMEHKJIATYpbl OpraHuyeckux coeauHeHuil. [Tonsatue 06 azoTcomepkalmx coeau-
HEHMsIX, OMOJOTHYECKH aKTUBHBIX BellecTBaxX (yrieBoaax, sKMpax, Oeiakax u Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO)

OK 01, K 02,
OK 04, OK 05,
OK 07

B Tom uncie:
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Jlexmug NelO

Jlexmmsa Nell

Tema 4.2. CBoiicTBa opranu-
YECKUX COCIMHEHUI

Copep:xxkanue y4eOHOro MaTepuaJa:

12

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUN OTAEJIBHBIX KJIACCOB
(ocoOenHOCTH KIIacCU(PUKALMK U HOMEHKJIATYpbl BHYTPU KJIacca; TOMOJIOTMYECKHIA
psan u obmas Gopmyna; uzoMepus; Gpusnyeckre CBOMCTBA; XMMUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYCHHUS ):

- INpeAeIbHBIE YIJIEBOJOPOAbl (AJKaHbl U LUKIOANKAHbI). [ openue memana Kax
OOUH U3 OCHOBHLIX UCMOYHUKO8 menia 6 npomviuiieHHocmu u 6vimy. CBOMCTBa
MPUPOAHBIX YIJIEBOJOPOA0B, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJTKAHOB;

— HEeMpeeNbHbIE YIIeBOOPO/IbI (aKEHBI, aTKUHBI U aKaJUEHbI) U apOMAaTUYECKUE
yII€BOJOPOAbL. [ openue ayemuneHa Kaxk UCMOYHUK 8bICOKOMEMNEPAmypHo2o nia-
MeHU O/ C8apKU U pe3KU

— KHCJIOPOACOAEPIKaIINEe COeNMHEHHS (CITUPTHI U ()eHOJIBI, KAPOOHOBBIE KUCIOTHI U
3(UpBL, ANbJIETH/IBI U KETOHBI, JKUPBI, YIIIEBOAB). [Ipakmuyeckoe npumerenue smu-
JIeHeIUKONIs, enuyepuna, genona. Ilpumenenue gopmanvoecuda, ayemanboeauod,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOM-
CTBa MbLjIa

— a30TcoJiepXKalle CoeMHEHHs (AaMUHBI M aMUHOKHCIIOTHI, 6enKkn). Bricokomorte-
KYJISIpPHbIE COEIMHEHUs (CUHTETUYECKHE M OMOJOTHYECKH aKTHBHbIE). Mownomep,
noaumep, cmpykmypnoe 36eno. [lonumepuszayus. I'eHeTndeckas cBsi3b MKy KJlac-
CaMM OPraHUYECKUX COEAUHEHUI

B ToMm uuncie:

Jlexmmsa Nel2

Jlexmsa Nel3

Jlexnmuga Nel4

IpakTuyeckoe 3ansitue Ne 6. HomeHkaTypa OpraHMueckux COeIMHEHUN OT/IEIb-
HBIX KJIACCOB (HACBILEHHBIE, HEHACHIIIEHHbIE U apOMaTUYeCKHe YTriIeBOIOPObI,
CIUPTHI, (PEHOINBI, ambAeTU b, KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) CocTaBieHue
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYeCKHX BELIECTB OTAEIb-
HBIX KJIACCOB, UCIOJIb3Ys X Ha3BaHUs M0 CUCTEMAaTUYECKOW HOMEHKarype. Pacue-
ThI TIpocTeiel GopMyIIbl OpraHUIECKON MOJIEKYJIbI, UICXO/ U3 DJIEMEHTHOTO CO-
crasa (B %).

NINININ

OK 01, K 02,
OK 04, OK 05,
OK 07
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JlabGoparopHasi padora Ne6

CBoiicTBa OPraHMYECKUX COCAUHEHUN OTAENbHBIX KJIACCOB (TpUBHAIbHAS M MEX-
JyHapoJHasi HOMEHKJIaTypa, XMMUYECKHE CBOWCTBA, CHOCOOBI MOJY4YEeHHs): Ipe-
JeNbHBIC (AJIKaHBI U [IUKIOAJIKAHBI), HEMPEIeIbHbIC (AIKEHBI, aJIKUHbI, aJIKaIUCHbI)
Y apOMaTH4ECKHEe YIIIeBOAOPOIbl, CIUPTHI U (EeHOIIBI, KAPOOHOBBIE KUCIOTHI U AU-
PBbl, QJIbAETUIBI U KETOHBI, aMUHBI 1 AMHUHOKHUCJIOTHI, BRICOKOMOJIEKYJISIPHBIE COEIU-
HeHus. 3a/laHus Ha COCTaBJICHHE ypaBHEHUN XUMHYECKHX pEaklui ¢ y4acTHEeM Op-
raHWYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHMUSI.

JlabopaTopnas pa6ora Ne 7 CocraBieHue cxeM peakluii (B TOM 4YHUCIIe MO Mpe-
JIO)KEHHBIM IIEMIOYKaM MPEBpaIICHUM), XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA
OpPraHMYECKUX COEAMHEHUN OTIENBbHBIX KIACCOB, CIOCOOBI MX MOMYyYEHHUS M Ha3Ba-
HHE OPTaHUYECKUX COCAMHEHUI MO TPUBUAIBLHON M MEXKIYHAPOAHON CHUCTEMaTHYe-
CKOM HOMEHKJIaType. PenieHue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUIl Ha CBOMCTBA
OpPraHUYECKUX COCTMHEHHUM OTICIbHBIX KJIACCOB

Tema 4.3. Wnentuduxanus
OpTraHWYECKUX BEIIECTB, HX
3HAUEHUE U NPUMEHEHHUE B
OBITOBOM M TPOU3BOJICTBEH-
HOM JCSATEIHHOCTH YEIOBEKa

OcHOBHOeE coiepxxaHue Y4eOHOro MaTepuaJia:

HpO(l)eCCI/IOHaJ'II)HO OPUCHTHPOBAHHO€ COACPKAHUC:

buoopranunueckue coenunenus. IIpuMeHeHne um Ouosoruyeckas poJib yriIeBOOB.
OxucneHue yrieBoJoB — UCTOUHUK YHEPTHH KHUBBIX opraHuzMoB. O6nactu npume-
HeHHsl aMUHOKUCIOT. [lpeBpaienuss 6enkoB muiM B opraHusme. buonormueckue
¢byHkuu 6enkoB. buonornyeckue QpyHKIMM XUpOB. Posib opraHnueckoil XUMHUU B
pelieHuy mpobiieM MUIIeBON Oe30MaCHOCTH

Ponb oprannueckoil XuMuu B pelIeHUH MPoOIeM SHEPreTUYeCKo 0e30MMacHOCTH, B
Pa3BUTUH MEIULUHBI, CO3JAHUHM HOBBIX MAaTE€pHAJIOB, HOBBIX MCTOYHUKOB SHEPTUU
(anmpTEepHATUBHBIE UCTOYHUKHU 3HEpruu). OnacHOCTh BO3JIEHCTBUS Ha JKMBBIE Opra-
HU3MBI OPTaHUYECKHUX BEIECTB OTJAEIbHBIX KJIAcCOB (YIiIeBOAbI, CIUPTHI, (DEHOIBI,
XJIOPOPraHUYECKHEe MPOU3BOJIHBIE, albJIETHIbI U Jp.), CMBICI TIOKa3aTes Mpeaesb-
HO JIOIYCTUMOW KOHLEHTPALUU

B ToMm uunciie:

Jlexmmga Nel5

OK 01, K 02,
OK 04, OK 05,
OK 07,1IK 3.3

Pa3gen 5. Kunernueckue

H TEPMOAUHAMHUYCCKUE 3AKOHOMEPHOCTHU MPOTCKAHUA XUMHNICCKHUX pealcum”d

Tema 5.1.

CKOpOCTh XUMHUYECKUX Pe-
akuuid. XMMUYECKOE paBHO-
BecHe

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuaJia:

CKOpOCTh peakiuy, ee 3aBUCUMOCTh OT Pa3IHUYHBIX (PAKTOPOB: MPUPOABI pearupy-
IOIMX BELIECTB, KOHLIEHTPALMK PEarupyroIUX BEIIECTB, TEMIIEPATYPHI U IIOIAAH
PEaKIMOHHON MOBEpXHOCTH. TersoBble 3HEKThl XUMUYECKUX peakuidi. DK30- U
9HAOTEPMHUYECKUE PEAKIIUH.
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O6paruMocTh peakiuii. XUMHYECKOE PAaBHOBECHE M €TI0 CMEIICHHE MO JCHCTBUEM
pa3nuYHbBIX (HAaKTOPOB (KOHIIEHTPAIUSI PEareHTOB WJIHM MPOIYKTOB pEaKIWH, JaBlie-
HUE, TEeMIIepaTypa) I CO3/IaHUs ONITUMAIIBHBIX YCIOBUN MPOTEKAHUS XUMHUYCCKUX
npoueccoB. [Ipunnun Jle-Illarense.

B Tom uncie:

Jlexkuus Nel6

OK 01, K 02,
OK 04, OK 05,
OK 07

Pa3znea 6. PacTtBopnl

Tema 6.1.
[TonsiTvie 0 pacTBOpax

OcHOBHOe cojiepKaHue Y4eOHOI0 MaTepHaJja:

PactBopenne kak  (QU3MKO-XMMHUYECKHUI IpoLECC. PactBopsI. Crioco6s1
IIPUTOTOBJICHUS pactBopoB. PactBopuMocTs. MaccoBasi 1051 paCTBOPEHHOTO
BemiecTBa. CMBICH MTOKA3aTess MPEAEIbHO JOIMYCTUMOW KOHLEHTPAallUU M €ro uc-
MI0JIb30BAaHHE B OIICHKE 3KOJIOTHUECKOI O€30MaCHOCTH.

[IpaBuia 3K0JI0rHYECKH 11e71eCO00Pa3HOr0 NOBEJCHUS B ObITY M Ha IPOM3BOJICTBE B
LEJIAX COXPAHEHUS CBOETO 3[J0POBbsl U OKPYXKAIOILEH IPUPOJIHON Cpeibl; ONIaCHOCTh
BO3/ICHCTBUS HA KUBbIE OPraHU3MBbI OIIPEJICIEHHBIX BELIECTB.

N

OK 01, K 02,
OK 04, OK 05,
OK 07

B ToMm uncie:

Jlexmma Nel7

IpodeccHoHATLHO OPHEHTHPOBAHHOE CONEPKAHME!

IIpakTHyeckoe 3anaTHe Ne 7. PemeHne NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3aJja4 Ha pacTBOPBI, UCIIOJIb3YeMbIe B OBITOBOW W MPOU3BOICTBEHHOMH 1€ATEIILHOCTH
4esroBeka. MaccoBas 0711 paCTBOPEHHOTO BEILIECTBA.

OK 01, K 02,
OK 04, OK 05,
OK 07,1IK 3.3

Pa3nes 7. Xumus B ObITY M I

OHU3BOJACTBEHHOM J€ATEIbHOCTH

Tema 7.1.

Xumusi B OBITY ¥ IPOU3BO/I-
CTBEHHOMH JIeATEILHOCTH Ye-
JIOBEKA

OcHOBHOE coiep:KaHne Y4eOHOr0 MaTepuaJia:

IMonck w aHanmu3 WHPOpPMAIMHM MO TeMaM: «XHUMHUS M TMPOOJIEMBI DKOJIOTHHY,
«OnacHOCTh BO3JECHUCTBUSA Ha >KMBBIE OPraHU3Mbl OINpPENENECHHBIX BemecTB». Ho-
BEHMIINE NOCTHXKEHUS XUMMUYECKON HAYKU M XUMHYECKOW TEXHOJIOTUU. Posb Xumun
B 00€CTIeYeHNH DKOJIOTUIECKON, YHEPTeTHUECKOM 1 MUIEBOI 06€30MacHOCTH, Pa3BU-
THU MEJUITUHBI U NPOU3B0OCMBEHHOU OesiMebHOCHIU.
[IpencraBieHre yCTHBIX COOOIICHHI ¢ TPE3CHTAIUEH.

B ToMm uncie:

Jleknusa Nel8

Jlexuus Nel9

IIpodeccrnoHabHO OPUEHTHPOBAHHOE CO/IEPKAHUE!

IIpakTnyeckue 3anaTus Ne 8
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[Touck u aHanu3 HHPOPMALIUU O IPUMEHEHUN XMMUYECKHX BEIIECTB U TEXHOJIOTUH
c yderoM Oynymiel mnpoeCCHOHATBHOW ICSITENLHOCTH IO TEMaM: BaKHEHUIIHE
CTPOUTENIbHBIC MaTepUaIIbl, KOHCTPYKIIMOHHBIE MaTEpHalbl, KPACKH, CTEKIIO, Kepa-
MHUKa, MaTepPHajIbl JJIs JICKTPOHUKH, HAHOMATEPUAIIbl, TEKCTUIIBHBIC BOJIOKHA, HC-
TOYHHWKH SHEPTHH, OPTaHMUECKUE U MUHEPAIbHBIC YI0OpEHMsI, JIeKapCTBCHHBIC Be-
IIECTBA, OBITOBAS XUMUSL.

[IpencraBnenne pe3ynbraToB B (hopMe MUHU-IIOKIIAJA C TIPE3CHTAUCH

IIpakTnueckue 3anaTus Ne 9

[Touck u ananu3 uHGOPMALIMK O MPUMEHEHUH XUMUYECKUX BEIIECTB M TEXHOJIOTHMA
c yderoM Oynymeld mnpoeCCUOHATBHOW ICSITEILHOCTH IO TEMaM: Ba)KHEHIIHE
CTPOUTEIIbHBIE MaTE€pHabl, KOHCTPYKIIMOHHBbIE MaTepHUaJIbl, KPACKH, CTEKJIO, Kepa-
MUK, MaTepHalbl ISl JIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHbIE BOJIOKHA, HC-
TOYHUKH SHEPTUU, OPraHUYECKHEe U MUHEpaJIbHbIe yI0OpEHUs, JIEKapCTBEHHBIC Be-
IIECTBA, OBITOBAST XUMHSI.

[IpencraBienue pe3ynbpTaToB B opMe MUHH-IOKIA/IA C MPE3eHTaluei

OK 01, K 02,
OK 04, OK 05,
OK 07,1IK 3.3

IIpome:kyTouyHas arrecranus B popme 1uppepeHIHPOBAHHOIO 324€Ta
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3. YCJIOBUS PEAJIM3AILINU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM JUCIIHU-
IIJIMHbI

3.1. MarepuajbHo-TeXHHYECKOe o0ecriedeHne peajn3anuu padoyeil mporpaMmal
Jiia peanuzanuu o0pa3oBaTeIbHOrO Mpolecca (BceX BHUIOB Y4eOHOH NESATENbHOCTH) IO

JMCIUILIMHE UCIIOJIb3YIOTCS CIICAYIOIIUE CIICIIMaIbHbIC TOMEIICHHS, OCHAIICHHBIC B COOTBETCTBUH
¢ [Ipunoxenuem 8 OII CIIO:
- Kabuner o0mieoOpa3oBaTenbHbIX AUCIUILINH.

3.2. UndopMmanmoHHoe odecniedeHne peajn3anun padoydeii nporpaMmsl

Jlnst peanuzanuu mporpamMmbl 001e00pa3oBaTeIbHOW TUCIMIUIMHBI OMOJIMOTEYHBIA (HOH/T
UMeEET IIeYaTHbIE, JIEKTPOHHBIC 00pa30BaTeIbHbIC U HHPOPMALMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Xumus. 11 knacc: 6a30BbIN ypOBEHb : yUEOHUK Ui 00pa30BaTEIbHbIX OpraHU3aLuil
/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - 4-e uza., crep. - Mocksa: [Ipocsemienue,
2022. - 128 c.: uB. wi. - [Ipeam. ykas.: ¢. 125. - ISBN 978-5-09-088247-7: 550.00 p. - Tekcr: HEemno-
cpeactBennsiii.(Jara obpamenus - 01.04.2024).

2. Xwumwus: 10-# kmacce: yrimyOn€HHbIid ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3b-
meHko, B. U. Tepenun [u np.] ; nox penaknueit B. B. Jlynuna. — 10-e u3z., crep. — Mockasa :
[Tpocsemenwne, 2023. — 446 c. — ISBN 978-5-09-107226-6. — Texcr : anekrpoHHslii // Jlasb :
3MeKTpoHHO-0nbmmoreynast cucrema. — URL: https://e.lanbook.com/book/334892 (nmata oOparie-
Hus: 27.01.2025).

3. Xumus : 11-# knacc : yrinyOnénnbiii ypoenb : yuebnuk / B. B. Epemun, H. E.
Kyspmenko, A. A. [Ipo3nos, B. B. Jlynun. — 10-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. —
478 c. — ISBN 978-5-09-107469-7. — TekcT : 371eKTpOHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/360821 (mata o6pamenus: 27.01.2025).

3.2.2. JlonoJIHUTEJIbHbIE HCTOYHHUKH

1. INabpuensn, O. C. Xumus: 10-i kinacc: 6a30Bblii ypoBeHs : yueOHuk / O. C. I'abpue-
nsH, U T'. Octpoymos, C. A. Cnanko. — 6-e u3n., crep. — Mocksa : [Ipocsemienne, 2024, — 128
c. — ISBN 978-5-09-112176-6. — TekcT : anekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOINOTEHas CH-
crema. — URL: https://e.lanbook.com/book/408671 (nata oOpamenus: 27.01.2025).

2. INabpuensn, O. C. Xumus: 11-i kiacc: 6a30Bblii ypoBeHs : yueOHuk / O. C. I'abpue-
nsH, U T'. Octpoymos, C. A. CnankoB. — 6-e usn., crep. — Mocksa : [Ipocsemenne, 2024, — 127
c. — ISBN 978 5 09 112177-3. — Texkcr : 21nekTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/408668 (mata oopamienus: 27.01.2025).

3. Xumus: yaeouuk juis CIIO. Y. 1. Obmas u Heopranuueckas xumus / E. . Tynu-

KHH. - 2-¢ W3]1., ucrp. u jom. - Mockga: FOpaiir, 2023. - 385 c. - (IlpodeccuonansHoe oOpa3oBa-
uue). - ObC "Opaiit". - ISBN 978-5-534-02748-8: 769.00 p. - TekcT: HemOCpeACTBEHHBIN (nara
obpatenus - 01.04.2024).

4. http://www.fcior.edu.ru (denepanbHblif HIEHTP HHPOPMATMOHHO-00Pa30BaTEIbHBIX
pecypcoB).([lata obpammenust - 01.04.2024).

5. http://www.window.edu.ru (ExuHoe OKkHO AocTyma K 0Opa30BaTENbHBIM peCcyp-
cam).(/lata obpammenust - 01.04.2024).

6. http://www.st-books.ru  (JIyurmass yueOnass nuteparypa).(lara oOpaiueHust -
01.04.2024).

7. http://www.school.edu.ru  (Poccuiickuii 06pa3oBaTenbHbIA mopTanr.  JlOCTYIHOCTD,
KauecTBo, a¢dhekTuBHOCTS).([ara obparieHus - 01.04.2024).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOMN JUCIATLIMHBI
KoHTpomnb 1 olieHKa pacKphIBalOTCS Yepe3 AUCLUUIUIMHAPHBIE Pe3yNbTaThl, YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE 00YUYAIOIIMMUCS YMEHHUS, HAIIPABIICH-
HbIE Ha (hopMuUpOBaHKE OOMIMX U TPOPECCUOHATBHBIX KOMIIETEHIIHHA

Pesynbprarsl 00y4enus

Tloka3zarenu onleHKH

Tur OLeHOYHBIX MEPOIIPUITUI

- 3HaTh OCHOBOIIOJIATAIOLIME MOHATHUA (XUMHYECKUH 3Je-
MEHT, aTOM, U30TOIl, JIEKTPOHHass 000J0UYKa aToma, s-, -,
d-37eKTpOHHbBIC OPOUTAII ATOMOB, MOJICKYJIa, BaJICHTHOCTb,
NIEKTPOOTPHULIATEIBHOCTD, XUMUUECKAsl CBSA3b, CTPYKTYPHAsl
¢dopmyna (pa3BepHyTass U COKpAIICHHAs), MOJb, MOJSIpHAs
Macca, MOJISIpHBI 00BEM, 3JIEKTPOOTPULATEIbHOCTD, CTE-
[I€Hb OKHUCJIEHUS, XUMUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInYecKas, BOJOPOJIHAs), KPUCTAINIMUYECKasi peLIeTKa,
THUINBI XUMHUYECKHUX PEAKLMM, pacTBOP, JIEKTPOJIUTHI, He-
NEKTPOJIATHI, JIEKTPOJUTHYECKAs AUCCOLUALNS, OKHUCIIH-
T€b, BOCCTAHOBMUTENIb, CKOPOCTb XWMHYECKOM pEAKIHUH,
XMMHUYECKOE paBHOBECHE, YIIIEPOAHBIM cKeneT, (pyHKIHO-
HaJbpHas IpymIa, paauKas, U30MepHUsl, U30Mepbl, TOMOJIOTH-
YECKUM P, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOA U a30T-
coJiepaKalllfe COCIUHEHHs, MOHOMEp, NOJIMMEp, CTPYKTYp-
HO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS);

- 3HaTh TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS OPraHUYECKUX
BeniectB A.M. byrtnepoa, Teopus 3IEKTPOIUTHYECKON
nuccounanuu, nepuoanveckuit 3akon /.M. Mennaeneesa,
3aKOH COXPAaHEHHsI MacChl BEILECTB, 3aKOH COXpPAHEHUs U
MIpEBpALICHHS] SHEPTUU IPU XUMHUECKUX PEaKIUsX),

- 3HaTbh 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JICKALIUE B OCHOBE IIOHUMa-
HUS TPUYMHHOCTM M CHCTEMHOCTHM XWMHYECKHUX SIBJICHUH,
(aKTOJIOrMUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJY-
YeHUH U 0e30IacHOM HCIOJIBb30BaHMU BaKHEMIIMX Heopra-
HUYECKHUX M OPraHMYeCKHUX BEUIECTB B OBITY M NpakTHye-

- 3HaeT OCHOBOIIOJIAraloIIME MOHATHS (XUMHYECKHH 3i1e-
MEHT, aTOM, U30TOII, 3JIEKTPOHHAs1 000JI0UKa aToma, s-, p-,
d-3neKTpOHHBIE OpOWTAIM aTOMOB, MOJIEKYJa, BaJICHT-
HOCTb, 9JIEKTPOOTPHULIATEIBHOCTh, XHMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BepHyTas W COKpaIICHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, JIEKTPOOTPH-
LATEJIbHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBA3b (KO-
BaJICHTHAs, MOHHAs, METAJUINYECKas, BOJOPOJHAs), KpH-
CTAJUIMYECKasl PELIEeTKA, TUIIbl XMMMUYECKUX peaKkuil, pac-
TBOP, IEKTPOJIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOIUTHUECKAS
JUCCOLMANMs, OKHCIIUTEIb, BOCCTAHOBHUTEINb, CKOPOCThH
XUMHMYECKON pEaKUuu, XMUMHUYECKOE PaBHOBECHE, YIJIe-
POIIHBIN cKeneT, pyHKIHOHAIbHAS IPyMIa, pajuKal, U30-
MepHsl, ©30MEPbl, TOMOJIOTMYECKUM psAll, TOMOJIOTH, yTJe-
BOJOPOABI, KHUCIOPOA M Aa30TCOJEPKAILUE COCIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY-
JISIpHBIE COEMHEHMS);

- 3HaeT TEOPUHM M 3aKOHbBI (TEOpUS CTPOCHHUS OpraHHUYe-
ckux BemectB A.M. bytnepoBa, TeopHs 2I€KTpOIUTHYE-
CKOW Juccoumanuu, nepuoandeckuit 3akon [[.M. Menne-
JIeeBa, 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXpa-
HEHUS U IIPEBPALICHMS JHEPTUH NIPU XMMHUYECKUX PEaKIIH-
AX),

- 3HaeT 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHU,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIINE B OCHOBE [TOHUMa-
HUS MPUYMHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBJICHUH,
(aKTOJIOTMUECKUE CBEJCHHS O CBOICTBAxX, COCTaBe, MOJIY-

Paznen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Tema 1.2

VYerHbii onpoc no teme 1.2.
[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.1.
[TpakTnueckoe 3anstue Ne 3
Tema 2.2.

YcTHbIl onpoc 1o Teme 2.2.
[IpakTuueckoe 3austue Ne 4
Pa3znen 3. Tema 3.1.
ITpakTnueckoe 3ansatue Ne 5
Tema 3.2.

ITpakTndeckoe 3ansaTue Ne 6
IIpaxTnueckoe 3ansatue Ne 7
IIpakTnueckoe 3anarue Ne 8
Paznen 4. Tema 4.1.
VYerHbii onpoc no Teme 4.1.
Tema 4.2.

ITpakTnueckoe 3anstue Ne 9

[TpakTnueckoe 3anstue Nel
[TpakTuyeckoe 3anstue Ne 2
Paznen 5. Tema 5.1.
[TpakTyeckoe 3ansTue Ne 3
Pa3znen 6. Tema 6.1.
[TpakTrueckoe 3anstue Ne 4
Pasnen 7. Tema 7.1.
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CKOM JIeSITeIbHOCTH YEJIOBEKA;
OK 01, K 02, OK 04, OK 05, OK 07

YeHHU M 0€30I1aCHOM HCHOJL30BAHHUN BaXKHEHIIIUX HEOp-
TaHUYCCKUX U OPraHUYCCKUX BCILICCTB B 6LITy " IIpaKTu-
JecKou JCATCIIBHOCTH YCJIOBCKA,

[IpakTrueckoe 3anstue Ne 5
[TpakTaeckoe 3austue Ne 6

- YMETb PacKpbIBaTh CMBICI Ilepuoanuyeckoro 3akona JI.1.
MeHieneeBa M JI€MOHCTPUPOBATh €ro CHUCTEMATU3UPYIO-
IYI0, OOBSCHUTEIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIIUH;

OK 01, K 02, OK 04, OK 05, OK 07, IIK 3.3

- YMEET pacKpbIBaTb CMBICI IIEPUOANYECKOrO 3akoHa J[. 1.
MeHieneeBa U JI€MOHCTPUPOBATh €ro CUCTEMATH3UPYIO-
L1YI0, 0OBSCHUTEIBHYIO U IPOTHOCTUUYECKYIO (DYHKIIUH;

Tema 1.2
Ycerablii onpoc 1o teme 1.2.
[IpakTuueckoe 3ansitue Ne 2

- YMETh OMNPEAEIATh BAIICHTHOCTh W CTENEHb OKHCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTa-
Ba, BUJ XUMHUYECKON CBS3U (KOBaJEHTHAs, UOHHAs, METaJl-
JUYecKasi, BOJAOPOHAs) B COCTUHEHUSIX, THUI KPUCTAILITNYE-
CKOM pEIIeTKH KOHKPETHOr'O BEIECTBa (aTOMHAs, MOJICKY-
JsipHAsi, MOHHAs, METaJUIMYeCcKas), XapakTep Cpelabl B BOJ-
HBIX PaCTBOpPax HEOPraHMYECKUX COCIUHECHUMN;

OK 01, K 02, OK 04,0K 05, OK 07

- YMEET ONpEeAeiATh BAJECHTHOCTh U CTEIECHb OKHUCIICHUS
XAMUYECKHUX 3JIEMEHTOB B COEIUHEHHSX Pa3IUYHOIO CO-
CTaBa, BUJ XUMHUYECKOU CBS3U (KOBAJICHTHAsI, MOHHAs, Me-
TaJUTMYecKasi, BOJIOPOIHAS) B COCIMHCHHIX, TUIT KPUCTAII-
JUYECKON PEIIeTKH KOHKPETHOTO BeIIeCcTBa (aToOMHasl,
MOJIEKYJIsIpHAsl, MOHHAS, METAJTNYECKasi), XapaKTep Cpebl
B BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIMHEHU;

Paznen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Tema 1.2

[IpakTuueckoe 3austue Ne 2
Pa3znen 2. Tema 2.1.
[IpakTuueckoe 3ansitue Ne 3
Tema 2.2.

[IpakTuueckoe 3austue Ne 4
JlabopaTtopnoe 3ansitue No 1

- YMeTh KJacCu(UIMPOBATh XUMHUECKUE PEAKLUUH MO pas-
JUYHBIM TPU3HAKaM (YUCIIy M COCTaBy pEarupyronmx Be-
IIECTB, TEIUIOBOMY 3((eKTy peakiuu, U3MEHEHUIO CTere-
HEl OKHCIIEHUS 3JIEMEHTOB, OOpPAaTHMOCTH pEaklUH, yya-
CTHIO KaTalau3aropa);

OK 01, K 02, OK 04,0K 05, OK 07

- yMeeT KJIacCu(UIMPOBATh XUMUYECKHE PEAKIINH TI0 pa3-
JUYHBIM TpU3HAKaM (YUCITY U COCTaBY pearupyrolinx Be-
IIECTB, TETIOBOMY 3(PPeKTy peakiuu, U3BMEHEHHUIO CTere-
HEW OKUCIIEHHUs AJIEMEHTOB, OOPAaTUMOCTU PEaKIIMH, y4a-
CTHUIO KaTaJn3aTopa);

Paznen 2. Tema 2.1.
[TpakTnueckoe 3ansTue Ne 3
Pasnen 5. Tema 5.1.
IIpaxkTnueckoe 3ansatue Ne 7
[IpakTHKO- OpUEHTUPOBAHHBIE

paCUCTHBIC 3adaHWsA Ha JUC-
MEPCHBIC CUCTEMBbI, HCIIOJIbB3Yy-
MBI B OBITOBOM U IMPpOU3BOA-
CTBEHHOM JeSITEIIbHOCTH Yello-
BCKa

- YMETb COCTABJIATh YPABHEHUS PEAKLUI PA3JIMYHbBIX TUIIOB,
MIOJIHbIE U COKpAILEHHbIE YPaBHEHUS peaKlMii HOHHOTO 00-
MEHA, YYUTBIBasl YCIIOBHUS, IIPU KOTOPBIX 3TH PEAKIUU UIYT

- YMECT COCTAaBJIATH YpPaBHCHUSA peaxunﬁ Pa3JIMYHBIX THU-
II0B, IMOJIHBIC U COKPAIICHHBIC YPAaBHCHUA pealqmﬁ MOHHO-
To O6MeHa, YUUTBIBasA YCJIOBHSA, IIPHU KOTOPBIX 3THU PCaAK-

Paznen 2. Tema 2.1.
[IpaxTnueckoe 3ansTue Ne 3
Tema 2.2.

JI0 KOHIIA; LIUU UIYT IO KOHIIA; [IpakTrueckoe 3anstue Ne 4
OK 01, K 02, OK 04,0K 05, OK 07, TIK 3.3 Jlaboparopnoe 3anstue No 1
- yMETh  PpACKpbhIBaThb  CYIIHOCTh  OKHCJIUTEIBHO- |- YMEET pacKpbiBaTh CYIIHOCTh  OKuciauTenbHO- | Paznmen 2. Tema 2.1.
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BOCCTAHOBUTEJIbHBIX pEaKUUN MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;
OK 01, K 02, OK 04,0K 05, OK 07

BOCCTAaHOBUTEJIbHBIX PEAKIUI MMOCPEICTBOM COCTABIICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKIIUid;

[IpakTnueckoe 3ausitue Ne 3
Tect «CtpoeHue aToMOB XH-
MUYECKHX 3JIEMEHTOB U IpHU-
poaa XMMHAYECKOMN CBSI3H.

- YyMETh OOBSACHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
pEeaKuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEUICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

OK 01, K 02, OK 04, OK 07

- yMeeT OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKuu OT pa3iHyYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTU OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

Pa3znen 5. Tema 5.1.
IIpakTnueckoe 3ansatue Ne 13
3amaun Ha COCTaBJIEHHE XH-
MHUYECKUX (HOpMyn JByXaToM-
HBIX COEIMHEHUH (OKCHUJIOB,
Cynb(pHIOB, THIPHUJIOB U T.I1.).

- YMETb NPOBOJUTH PEAKIHUH, IOATBEPXKAAIOIIME Kade-
CTBEHHBI COCTaB pPa3JMYHBIX HEOPraHUYECKUX BEILECTB,
pacrno3HaBaTh OINBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

OK 01, K 02, OK 04,0K 05, OK 07

- YMCCT MNPOBOAUTH pPEAKIHU, IMNOATBECPIKAAOIHNEC Ka4dec-
CTBCHHBIM COCTaB PA3IMYHBIX HCOPraHNMYCCKUX BCUICCTB,
pacnio3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHUC B
BOAHBIX PaCTBOpAaX HCOPraHUYCCKHUX BCHICCTB,

Pa3nen 3. Tema 3.3.
Jlaboparoproe 3ansTue No 2
JlaGopaTtopHoe 3ansTue Ne 3

- YMCThb YCTAaHABJIMBATH MPUHAICIKHOCTE HECOPTaHUYCCKUX
BEIIECTB M0 WX COCTaBY K OIpPENEICHHOMY KIAcCy/TpyIe
COGZ[I/IHGHI/Iﬁ (HpOCTI)Ie BEUICCTBA - MCTAJIJIbl U HEMCTAJIJIbI,
OKCHJIbI, OCHOBAHMsI, KHUCIOTHI, aM(QOTEpHbIE THIPOKCHIBI,
COJIN);

OK 01, K 02, OK 04, OK 07

- yMEeT YyCTaHABJIMBATh MPUHAJJICKHOCTh HEOpPTaHHYe-
CKHMX BEILECTB M0 UX COCTaBy K OIpPEACIICHHOMY KJlac-
cy/rpymnme coeMHeHUH (IIPOCThIE BEIIECTBA - METAJUIbI U
HEMETAlJIbl, OKCHJIbI, OCHOBAaHUS, KUCIOTHI, aM(pOTepHbIC
TUAPOKCHJIBI, COJIH);

Paznen 3. Tema 3.1.
[IpakTuueckoe 3anstue Ne 5
Tect «Metammuueckue /
HemeTannmueckue CBOMCTRA,
DNeKTpOOTPULIATETLHOCT |
CPOJCTBO K DJIEKTPOHY XUMH-
YECKHX DJIEMECHTOB B

HCTEME XMMHUUYECKHX COOTBET-
CTBUE€ C UX DJIEKTPOHHBIM
CTPOEHUEM U TMOJIO0KEHUEM B
MEPUOJINYECKON CUCTEME XU-
muueckux diaemento J.H.
Menneneesay.

- YMETh XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPKIATh CYILIECTBOBAHUE I€HETUYECKON CBSI3H MEXKIY
HEOPraHWYECKHMMH BEIECTBAMM C IOMOUIBIO ypPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

- YMECT XapaKTCpU30BaATb (OHI/ICBIBaTB) O6H_II/IC XUMHUYC-
CKHE CBOMCTBa HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB, IOATBCPKAATHL CYHICCTBOBAHHUC TeHEeTHYSCKOMN
CBsA3H MCKAY HCOPraHMYCCKUMU BEIICCTBAMU C ITOMOIIBIO

Pa3nen 3. Tema 3.2.
[IpaxTnueckoe 3ansatue Ne 6
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OK 01, K 02, OK 04,0K 05, OK 07, TIK 3.3

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

- YMETb HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY AJIs CO-
CTaBJICHUs (OPMYJT BEIIECTB U YPABHECHUIN XUMHUYECKUX Pe-
aknuii, cucremarudyeckyro HomeHknatypy (IUPAC) u Tpu-
BHAJIbHBIC HA3BaHUS OT/EIbHBIX HEOPTraHWYECKUX BEIIECTB
(yrapHslif ra3, yriaekuciblid Ta3, aMMUakK, TraiieHasi u3BecTb,
HeralieHasi U3BeCTbh, IMThEBAsl COJIa, TUPUT U JAPYTUE);

OK 01, K 02, OK 04, OK 07, TIK 3.3

- YMEET HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY ISl CO-
CTaBJieHUs (OPMYJI BEIICCTB WM YPaBHEHUH XUMHYECKHX
peaknuii, cucremarnueckyro HomeHkIatypy (IUPAC) wu
TPUBUAJILHBIC HA3BaHUS OTJEIbHBIX HEOPTaHUYECKUX Be-
1iecTB (yrapHsblid ras, yrieKuciblid ra3, aMMHUak, ramieHas
W3BECTh, HETAIlleHasi W3BECTh, MUTHhEBasi COjAa, MUPUT U

JpyTHE);

Pazgen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Paznen 3. Tema 3.1.
IIpaxTrueckoe 3anstue Ne 5

- YMETh MPOBOJUTH BBIYUCIIEHUS C WCIOJIb30BAHUEM IOHS-
THs ""MaccoBas J0JIs BELIECTBA B pacTBope', 00bEMHBIX OT-
HOIIICHUI Ta30B MPU XUMHUYECKUX PEAKIIUSAX, MACChl Belle-
cTBa WM o0beMa ra3oB MO M3BECTHOMY KOJIMYECTBY Bellle-
CTBa, Macce WIH 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaK-
UM BEIIECTB, TEIUIOBOTO 3 deKTa peakiuu Ha OCHOBE 3a-
KOHOB COXPAaHEHHUSI MAacChl BEHIECTB, MPEBPAIICHUS] U CO-
XPaHEHUS SPHEPTUU;

OK 01, K 02, OK 04,0K 05, OK 07

- YMeeT IPOBOAUTH BHIYMCICHUS C UCTIOJIb30BAHUEM TTOHS-
T '"'MaccoBas JIOJIsI BEIIeCTBa B pacTBOpe', 00BEMHBIX
OTHOIIEHUHN Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI Be-
ecTBa MM 00bEeMa Ta3oB MO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe WM 00BbEMY OJIHOTO U3 Y4aCTBYIOIIHMX B
peaKIMK BEIIeCTB, TEIIOBOro 3((eKra peakuu Ha OCHO-
B€ 3aKOHOB COXPaHEHUsS MAaCChl BEIIECTB, MPEBPAILCHUS U
COXpaHEHUs SHEPIUH;

Paszngen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Pazgen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 7
[IpakTuueckoe 3ansarue Ne 8
[IpakTUKO- OPUEHTUPOBAHHBIE
TEOpPETHUECKUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMUYECKUX
3JIEMEHTOB: «MeTamn4yeckue
HEMETaJUIMYECKUE CBOMCTBA,
ANEKTPOOTPHUIATEIBHOCTE |
CPOJCTBO K JJIEKTPOHY XUMH-
YECKUX DJIEMEHTOB B COOTBET-
CTBUE€ C HUX DIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHHUEM B
MEPUOIUYECKON CHUCTEME XU-
Mudeckux ajementoB J[.W.
MenneneeBa»

- YMCTb NPOBOAWUTH BBIYHUCICHHUA IO XUMHUUYCCKHM YpPaBHC-
HUSAM (Macchl, 00beMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA
WM TIPOJyKTa peaklyu MO U3BECTHBIM Macce, 00beMy, KO-
JUYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM IPOAYKTOB
peaxiun);

OK 01, K 02, OK 04, OK 07

- yM€EeT MPOBOJUTH BBIYMCIIECHUS 110 XUMUYECKUM ypaBHeE-
HUSAM (Macchl, 00beMa, KOJIMYECTBA UCXOAHOTO BEIECTBA
WIK TPOJYKTa peakluu MO H3BECTHBIM Macce, 00BbeMY,
KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WM IPOAYK-
TOB PEaKLIUHN);

Pa3znen 1. Tema 1.1
ITpakTnueckoe 3ansatue Ne |
Paznen 3. Tema 3.2.
ITpakTuueckoe 3ansarue Ne 7
[IpakTnueckoe 3ansatue Ne 8
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- YMETh XapaKTepHU30BaTh XUMHUECKHE IPOLIECCHI, JISKAIINE
B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHs] CEPHOM KHUCIOTHI,
aMMHaKa, a Takke CPOPMUPOBAHHOCTH HPEACTABICHUI 00
O0IIMX HAayYHBIX NMPUHLIUIAX U SKOJIOTMYECKHX MpolieMax
XMMHYECKOTO IPOU3BOJICTBA;

OK 01, K 02, OK 04,0K 05, OK 07, IIK 3.3

- YMeeT XapaKTepU30BaTbh XMMHUYECKUE IIPOLIECCHI, JIeXKa-
1Y€ B OCHOBE IIPOMBIIUICHHOI'O IIOJIYYEHHs] CEPHOU KHC-
JIOTBI, aMMMaKa, a TakXke c(hOpMUPOBAHHOCTb MpEACTaB-
JeHUH 00 OOIMX HAayYHBIX MPUHIMINAX U IKOJIOTHUECKUX
pobiIeMax XUMHUIECKOTO MTPOU3BO/ICTBA;

Pasznen 7. Tema 7.1.
[IpakTuueckoe 3ansitue Ne 2

- YMETb MPUMEHATh MOJ0XKEHUS TEOPUU CTPOEHUS OpIraHu-
yeckux BeuiectB A.M. bytnepoBa a1 00bsICHEHUS 3aBUCH-
MOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOECHMS; 3aKOH
COXPAaHEHHUs MacChl BELIECTB;

OK 01, K 02, OK 04, OK 07

- YM€eT NPUMEHAThH I0JIOKEHUS TEOPUU CTPOEHUS Opra-
HU4eckuX BemectB A.M. BytinepoBa as oObscHEeHHs 3a-
BUCHMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOEHUS;
3aKOH COXPaHEHMsI MACChI BELLIECTB;

Pa3znen 4. Tema 4.1.
YcTHbll onpoc 1o Teme 4.1.
Tema 4.2.

[IpakTnueckoe 3ansTue Ne3

- YMEThb HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIMKY IJIsl CO-
CTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalleHHON) (hopMyll OpraHU4YecKUX BEIIEeCTB U ypaBHe-
HUM XUMHUYECKUX PEAKIUi, U3rOoTaBIMBATh MOJEIU MOJIEe-
KYJl OPraHUYECKUX BELIECTB ISl WILTIOCTPALUU UX XUMUYE-
CKOT'0 ¥ TPOCTPAHCTBEHHOTO CTPOEHUS;

OK 01, K 02, OK 04,0K 05, OK 07

- YMEEeT HUCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY AJI CO-
CTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIeHHON) (OpMyll OpPraHUYECKHX BEIECTB U ypaB-
HEHUN XUMUYECKUX PEAKIHI, U3rOTaBIMBATh MOJAEIIH MO-
JIEKYJI OPTaHUYECKHUX BEILIECTB Ul WJUIKOCTPALIMM UX XH-
MHMYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHUS;

Pa3znen 4. Tema 4.1.
YcTHbli onpoc 1o Teme 4.1.
Tema 4.2.

[TpakTuueckoe 3anstue Ned

- YMETh yCTaHaBIUBAaTh MPUHAJIEKHOCTh U3YUYEHHBIX Opra-
HUYECKHX BEIIECTB 10 WX COCTaBY U CTPOCHHIO K OMpeie-
JICHHOMY KJIacCy/TpyIie COeTUHEHNUH (YIriIeBOIOPO/Ibl, KUC-
JIOPOJl U a30TCOJIEpIKallNe COEAMHEHUS, BBICOKOMOJIEKY-
JSIpHBIE COEMHEHUs), 1aBaTh UM Ha3BaHUs MO CHCTEMaTH-
yeckoil HoMeHknaType (IUPAC), a Taxxe npuUBOAUTH TpHU-
BUAJIbHbIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB
(9THIIEH, TIPOTIHJICH, AlleTHIICH, YTHJICHIJINKOIb, TJIAIEPHH,
dbenon, Gpopmanpaeru, aneTaabAeTU i, MypaBbHUHasT KHCIIO-
Ta, YKCYCHasl KHMCJOTa, OJCMHOBAas KHCIOTA, CTEapHUHOBAs
KHCIIOTa, TJI0K03a, (PpyKTO3a, Kpaxmaj, LeJIios03a, IJu-
1HH);

OK 01, K 02, OK 04, OK 07

- YMEeT yCTaHaBJIMBaTh MPUHAICKHOCTh U3YYEHHBIX Op-
TAaHWYECKHUX BEIIECTB 10 UX COCTABY W CTPOCHHIO K OIpe-
JIENIEHHOMY KJIacCy/TpyIIe COeAUHEHHH (YTrieBOAOPOIbI,
KHUCJIOPOJT U a30TCOJIEpKAIIE COSAUHEHHS, BHICOKOMOJIE-
KYJSIpHbIE COEJMHEHHUA), 1aBaThb UM HA3BaHMsI 1O CHCTE-
matuueckoir HomeHkaatype (IUPAC), a Takke npuBOIUTh
TPUBHAIIbHBIE HA3BaHUS OTIEIbHBIX OPTaHMUYECKUX Be-
mecTB (3THIICH, TPOIWICH, aleTHICH, STHIICHTIIUKOIb,
mmmnepuH, ¢eHon, GopMaIbIeTrHa, aleTalbIeTH, Mypa-
BBHUHAS KUCIIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA,
CTeapuHOBAas KUCJIOTA, TII0K03a, GPyKTO3a, Kpaxmal, 1ell-
JIF0J1032, TJIUIIHH);

Pasnen 4. Tema 4.2.
[IpakTrueckoe 3ansatue Ne5
ITpakTnueckoe 3anarue Ne9

3aJaHusg Ha COCTaBJICHHUE MO-
JEKYJISPHBIX U MOHHBIX peak-
U C y4acTHEM KHCJIOT, OC-
HOBAaHUW U COJIEH, YCTAHOBJIE-
HHE U3MEHEHHUS KUCIOTHOCTHA

cpebl

- YMETh XapaKTepHU30BaTh COCTAB, CTPOCHHE, (U3NYECKUE U

- YMeeT XapakTepu30BaTh COCTAB, CTPOCHUE, PU3NYECKHE

Pa3znen 4. Tema 4.2.
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XUMHYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTEIICH pa3iind-
HBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, YTHJICH,
MPOMWICH, aleTuieH, Oyramuen-1,3, merunOyramueH-1,3,
OCH30JI, METAHOJI, 3TAHOJI, ITHJICHTIUKOJb, TIULEPHH, (e-
HOJI, aleTajbJCTU, MypaBbHHAs W YKCYCHas KHCIIOTHI,
TIII0KO03a, Kpaxmall, IeJUTI003a, aMUHOYKCYCHAsT KHCIIOTa),
WLTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIy HUMHU ypaB-
HEHUSMU COOTBETCTBYIOIIUX XUMHYECKHX PEAKIMH C HC-
MOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

OK 01, K 02, OK 04, OK 07

Y XMMHYCCKHE CBOMCTBA THITMYHBIX MPEICTABUTEICH pa3-
JIMYHBIX KJIACCOB OpI‘aHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 3TaH,
STHWJICH, MPOIMJICH, aleTHiIeH, OyTaaueH-1,3, MeTunoyTa-
aueH-1,3, 0eH30]I, METaHOJ, TAaHOJ, dTUICHIJINKOJIb, TJIH-
LepuH, (PEeHOJ, ameTajabJerua, MypaBbHHAs M YKCyCHas
KHCIIOTHI, TIIFOK03a, Kpaxmall, [IeJUTI0N03a, aMHHOYKCYCHAasI
KHCJIOTa), WLIOCTPUPOBATh FCHETUYECKYIO CBSI3b MEXKIY
HUMHN ypaBHeHI/IﬂMI/I COOTBCTCTBYIOHII/IX XUMHNYCCKUX pe-
aKIIMI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (GOPMYIT;

[IpakTuueckoe 3austue Ne7
[IpakTuueckoe 3anstue Ne®
[Ipaktuueckoe 3anstue Ne9

3ajauym Ha pacyeT MacCOBOM
n0M  (MacChl) XHMHYECKOTO
ajeMeHTa (COeIUHEHHS) B MO-
neKyse (CMecH).

- YMETh OMpPENesTh BUABI XUMUYECKOW CBSI3U B OpraHuye-
CKHMX COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

OK 01, K 02, OK 04,0K 05, OK 07

- yMeeT OIpeaessaTh BHUJbI XMMHUYECKON CBS3U B OpPraHU-
YECKUX COCIMHEHUSAX (OJAMHAPHBIC U KPATHBIC);

Pa3znen 4. Tema 4.2.
[IpakTnueckoe 3ansaTue Ne§
[IpakTuueckoe 3anstTue Ne9

- yYMETh XapaKTepH30BaTh HCTOYHUKU YIIIEBOJOPOIHOTO
ChIpbs (HE(TH, MPUPOAHBIN Ta3, Yroyib), CHOCOOBI UX Iepe-
pabOTKH M TIPAKTUYECKOE MPUMEHEHHE MPOIYKTOB Iepepa-
00TKH;

OK 01, K 02, OK 04, OK 07

- YMEET XapakTepHu30BaTh WCTOYHUKU YTIICBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI UX Tie-
pepabOTKN W MPAKTUYECKOE MPUMEHEHUE TMPOJYKTOB Tie-
pepaboTku;

Pasznen 4. Tema 4.2.
[IpakTuueckoe 3anstue Ne 9

- YMETb BBISABILITH XapaKTEPHBIE MPU3HAKHU IMOHATUH, yCTa-
HaBJIMBATh MX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIO-
L[M€ TOHATHUSA MPU ONMCAHUU COCTaBa, CTPOCHUS U IIpEBpa-
[IEHUI OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN;

OK 01, K 02, OK 05, OK 07, I1K 3.3

- YMEET BBIABIATh XapAKTEPHbIC NPU3HAKU IIOHITHH,
YCTaHABJIUBATh UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBET-
CTBYIOIIME MOHATHS IPU ONMCAHUM COCTAaBa, CTPOCHUS U
MPEBPAIICHUN OPraHUYECKUX W HEOPraHWYECKUX COEIH-
HCHMIA,

Pasnen 1. Tema 1.2
YcTHbll onpoc 1o Teme 1.2.
IIpakTnueckoe 3anarue Ne 2
Paznen 2. Tema 2.1.
ITpakTnueckoe 3ansaTue Ne 3
Tema 2.2.

YcTHbIl onpoc 1o Teme 2.2.
[TpakTnueckoe 3austue Ne 4
JlaGopatopnoe 3anstue Ne 1
Paznen 3. Tema 3.1.
ITpakTnueckoe 3ansatue Ne 5
Tema 3.3.

JlaGopatopHoe 3ansTue Ne 2
JlabopaTtopnoe 3ansitue Ne 3
Pasnen 4. Tema 4.1.
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Ycerablii onpoc 1o teme 4.1.
Tema 4.2.

[IpakTuueckoe 3austue Ne9

Tema 4.3.

Jlaboparopnoe 3ansTue Ne 4
Jlaboparopnoe 3ansitue No 5

- YMETh IUIAaHUPOBATh M BBITIOJIHITh XUMUYCCKHIA IKCIIEPH-
MEHT (TpeBpalleHus OpPraHMYeCKUX BEIIECTB IMPU Harpena-
HUM, TOJyYCHUE 3TUJICHA M HM3YYCHUE €ro CBOWCTB, Kaue-
CTBCHHBIC PEAKIMM OPraHUYECKUX BEIIECTB, NCHATYPALHS
OEJIKOB MPH HArpeBaHWH, I[BETHBIC pEaklUu OCIKOB) B CO-
OTBETCTBUHU C TMPABWJIAMH TEXHUKH O€30MACHOCTH TIpU 00-
pallieHHH C BEIIECTBAMU U J1a00paTOPHBIM 000PYIOBaHHEM,
MIPEJICTABIIATh PE3YJIbTaThl XMMHYECKOTO JKCIEPUMEHTa B
dbopme 3amucH ypaBHCHHH COOTBETCTBYIOIIMX PEAKIMHA U
(hOopMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

OK 01, K 02, OK 05, OK 07

- yMeeT IUIAHUPOBaTh U BBINOJIHATh XMMHUYECKHH SKCIe-
puMeHT (IpeBpalleHUs OPraHUYECKUX BEUIECTB IIpU
HarpeBaHMWHU, TIOJy4YE€HUE OSTWIEHA M H3YYEHHE €ro
CBOMCTB, KAYECTBEHHbIE PEAKIIUU OPraHUYECKHUX BEILECTB,
JieHaTypanus OelKOB MpU HarpeBaHUM, LBETHbIC PEAKIHU
OEJIKOB) B COOTBETCTBHHU C MPaBUJIAMU TEXHUKU Oe3orac-
HOCTH TpU OOpAIlleHUH C BEIIeCTBAaMH U J1a0OpaTOpHBIM
000py/I0BaHUEM, MIPEACTABIATh PE3YJIbTaThl XUMUUECKOTO
SKCHEepUMEHTa B (hopMe 3alUCH YpaBHEHHH COOTBETCTBY-
IOIUX peakuuii ¥ (OopMYyIUpPOBaTH BHIBOJBI Ha OCHOBE
3THX PE3yJbTaTOB;

Pa3znen 4. Tema 4.3.
Jlaboparoproe 3ansTue Ne 4
JlaGopaTtopHoe 3ansiTue Ne 5
IIpakTnueckue 3agaHus 1O
KJaccupUKalui, HOMEHKJIATY-
pe ¥ XUMUYECKUM QopMmyIam
HEOPraHUYEeCKHX BEUIECTB pa3-
JIMYHBIX KJIACCOB.

- YMEThb IUIAHUPOBATh U BBINOJHATE XMMHUYECKUHA JKCIIEpH-
MEHT (pa3llo’KeHHE IEepPOKCHJa BOAOPOJA B IMPHUCYTCTBUU
KaTajau3aTopa, ONpEAENIEHUE CPEeIbl PaCTBOPOB BELIECTB C
MTOMOUIbI0 YHUBEPCATbHOTO MHIUKATOPA, BIUSHUE Pa3INy-
HBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOH peaKIiy, peakliuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIE pPEaKIUu Ha Cyibdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWUS, pelle-
HHUE SKCIEPUMEHTAJIBHBIX 3a/ad Mo TeMaMm "'Metamisl" u
"Hemetannsl") B COOTBETCTBUM € MPAaBUIIAMU TEXHUKH Oe3-
OMACHOCTH TpU OOpaIleHUH C BEIIeCTBaMU U Jlaboparop-
HBIM O0OpYZOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYE-
CKOTO dKCIIepUMeEHTa B (hopMe 3aluCH YpaBHEHUH COOTBET-
CTBYIOIIMX peakiuil U (opMyIMpPOBATH BHIBOABI HA OCHOBE
3TUX Pe3yJbTaTOB;

OK 01, K 02, OK 04, OK 07

- YMEET IUIAHUPOBATh U BBINOJIHATh XMMHYECKHHA JKCIIE-
PUMEHT (pa3joXkeHHe NEepOKCHIa BOJOpOJa B IPUCYT-
CTBUM KaTaJu3aTopa, ONPEICIIEHUE CPEAbl PaCTBOPOB Be-
LIECTB C TMOMOIIBIO YHHBEPCAIBHOIO WHIUKATOpa, BIIMS-
HUE Pa3INYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOH pe-
aKLMHU, peakIlMi HOHHOTO 0OMEeHa, KaueCTBEHHbIE peaKlun
Ha cynb(dar-, kapOoHAT- U XJOPUI-AHUOHBI, HA KAaTHOH
aMMOHHS, pelIeHre HKCIIePUMEHTaIbHBIX 3a/1a4 110 TeMaM
"Mertamnsl" 1 "Hemeramnsl") B COOTBETCTBUU C IpaBUiIa-
MU TEXHUKU 0€30MacHOCTH IpU OOpalleHHH C BEIIeCTBa-
MU U J1JaOOpaTOPHBIM 00OPYAOBAaHHEM, MPEJCTABIIATH pe-
3ylbTaThl XMMHYECKOTIO 3KCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHMI COOTBETCTBYIOLIMX peakuuii u Qopmymupo-
BaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTATOB;

Pazgen 2. Tema 2.2.
JlabopaTtopnoe 3ansitue Ne 1
Pazgen 3. Tema 3.3.
Jlaboparopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
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- BJIAACTH CHCTEMOM 3HAHUKM 00 OCHOBHBIX MCTOJaxX Hay4-
HOr'o MO3HaHUs, HWCHOJB3YCMbIX B XHMHWUH IPU HU3YYCHHUU
BCIICCTB W XHMHUYCCKUX SIBJIICHHI (Ha6JII-O,HCHI/Ie, U3Mepe-
HHUC, SKCIICPUMCHT, MOI[GJIHpOBaHI/Ie), HUCIIOJB30BaTh CH-
CTEMHBIC XUMHWYCCKHUE 3HAHUA JISA IPUHATUA peH.IeHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C BCIIC-

CTBAMHU U UX NPUMEHEHHEM;
OK 01, K 02, OK 04,0K 05, OK 07

- BIIaJICET CHUCTEMOIl 3HaHU 00 OCHOBHBIX METOJIaX Hay4y-
HOTO TO3HAHMS, UCIHOJb3yEeMbIX B XUMHUU IMPU U3YYECHUU
BELIECTB U XMMUYECKUX SIBJICHUI (HaOmoaeHne, u3Mepe-
HUE, SKCIEPUMEHT, MOJEIMPOBAHKE), UCIOIb30BATH CH-
CTEeMHbIE XUMUYECKHE 3HAHUS JJIs MPUHATUS PELICHUN B
KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIlle-
CTBaMH U UX MPUMEHEHHUEM;

Pa3znen 2. Tema 2.2.
Jlaboparoproe 3ansTue Ne 1
Paznen 3. Tema 3.3.
Jlaboparoproe 3ausTue No 2
JlaGopartopnoe 3ansiTue Ne 3
Pa3znen 4. Tema 4.3.
Jlaboparopnoe 3ansTue Ne 4
Jlaboparoproe 3ansiTue No 5
Pa3nen 6. Tema 6.2.
Jlaboparoproe 3ansiTie Ne 6
Pa3zngen 7. Tema 7.1.
ITpakTnueckoe 3anstue Ne 9

- coOJroaTh MpaBHia MOJIB30BAHUS XUMHUYECKOH MOCYHOM
1 1a00paTOpHBIM 00OPYJOBaHHMEM, a TaKXke MpaBuia oopa-
IIEHUSI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO
BBIITOJIHEHHU IO na60paT0pHI)1x XUMHNYECKHUX OIIBITOB;

OK 01, K 02, OK 04, OK 07

- co0oJaeT MpaBuiia MOJIb30BaHUs XUMUUECKOH TOCYI0MH
u nabopaTopHBIM 000py/IOBaHUEM, a TaKXKe MpaBuiIa 00-
palIeHus C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIHAMHU
110 BBIIIOJIHECHUIO J'Ia60paTOpHI>IX XUMHNYECKUX OIIBITOB,

Pa3znen 2. Tema 2.2.
Jlaboparoproe 3ansTue Ne 1
Pazpnen 3. Tema 3.3.
Jlaboparopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
Pa3znen 4. Tema 4.3.
JlaGopatopHoe 3anatue Ne 4
JlabopaTtopnoe 3ansitue Ne 5
Pazgen 6. Tema 6.2.
Jlaboparopnoe 3ansitue Ne 6

- YMeTh KPUTHUYECKH aHAJIU3UPOBaTh XMMUYECKYIO MH(pOp-
Maluio, MOJIY4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa
MaccoBoi nHpopmanuu, MHTEpHET U Apyrux);

OK 01, K 02, OK 04,0K 05, OK 07

- YyMEeT KPHUTHYECKH aHAIN3HpPOBaTh XUMHUYECKYIO HH-
(dhopMalnio, IOJy4yaeMyl0 W3 pa3HbIX MCTOYHHUKOB (Cpen-
cTBa MaccoBoil uHopmanuu, UHTEpHET U APYrux);

Pasnen 4. Tema 4.2.
[IpakTnueckoe 3ansarue Ne 9
Paznen 7. Tema 7.1.
IIpakTnueckoe 3anstue Ne 8
ITpakTnueckoe 3ansarue Ne 7

- WMETh TMPEJCTABICHUS O XHMHUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYUYHOM KAapTHUHBI MHpPA, POJIM XMMHH B IO-
3HaHWU SIBJICHUH TPUPOJIBI, B POPMUPOBAHUN MBIIIJICHUS U
KYJIbTYPbl JMYHOCTH, €€ (PYHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOMMOM JIJIsl PEeIICHUs MPAKTHUECKUX 3a/1ad M DKOJIO-

- AMEET MPEJICTABIEHUS O XWMHYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAYUYHON KApTUHBI MUPA, POJIM XUMHUHU B TO-
3HAHWUU SIBJIGHUN MPHUPOAbI, B (POPMUPOBAHUM MBIIICHUS
U KyJIbTYpBl JIMYHOCTHU, €€ (YHKIIMOHAIHHOW TPaMOTHO-
CTH, HEOOXOUMOM JIs pelIeHus] MPaKTUYeCKUX 3ajad u

Pa3znen 1. Tema 1.1
ITpakTnueckoe 3ansaTue Ne |
Tema 1.2

ITpakTnueckoe 3anarue Ne 2
Paznen 2. Tema 2.1.
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rU4ecKd 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/10POBBIO U
MIPUPOIHOM CpEJIE;
OK 01, K 02, OK 04, OK 07, TIK 3.3

9KOJIOTHYECKH 0OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10-
POBBIO U IPUPOTHOMN CpPEIE;

[IpakTnueckoe 3ausitue Ne 3
Paznen 5. Tema 5.1.
[IpakTnueckoe 3ausitue Ne 9

- coOMI0aTh MpaBUIa SKOJIOTHYECKH 11eJIeco00pa3Horo IMo-
BEJICHUS B OBITY M TPYJIOBOMU JEATEIBHOCTH B IENIIX COXpa-
HEHHUsI CBOETO 310POBbsl M OKPYXKAIOLIEH ITPUPOIHOMN CPEIbI,
OCO3HAaBaTh OMACHOCTh BO3JCHCTBHS HA YKHBBIC OPraHU3MBI
OTIPE/ICTICHHBIX OPTraHWMYECKHUX BEHIECTB, NMOHUMAS CMBICI
nokazarens [1JIK (mpeaenbHO JOMyCTUMON KOHIIGHTPALIUH ),
MOSICHATh HA MPUMEPAX CIOCOOBI YMEHBIICHHUS M TPEIOT-
BpaIlleHUsT MX BPEIHOTO BO3JICHCTBUSA Ha OPraHHU3M YelIOBe-
Ka;

OK 01, K 02, OK 04,0K 05, OK 07, TIK 3.3

- co0iroiaeT mpaBMiia SKOJIOTMYECKH LEIeco00pa3Horo
MOBEICHUS B OBITY U TPYAOBO AESATEILHOCTHU B LIEJIAX CO-
XPaHEHHSI CBOETO 3J0POBbS M OKPYKAKOLIEH MPUPOIHOU
cpenbl, OCO3HaBaThb OINACHOCTb BO3JICWCTBHUS Ha JKUBbIC
OpraHu3Mbl ONPEAECICHHBIX OPraHUYECKUX BEUIECTB, IO-
HuMas cmbicn nokazatens [IJIK (mpexensHO momycTuMoin
KOHIIGHTpAIlMK), TMOSCHATH HAa MpHUMEpax CIOCOOBI
YMEHBUICHUSI U MPEJOTBPAILICHUS MX BPEIHOIO BO3JEH-
CTBHUS HAa OPraHU3M YeJIOBEKa;

Pa3znen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 6
Pa3nen 3. Tema 3.3.
Jlabopartopnoe 3ansTue Ne 2
Jlaboparoproe 3ansitue No 3
Pa3znen 4. Tema 4.3.
Jlaboparoproe 3ansTie Ne 4
JlaGopaTtopHoe 3ansTue Ne 5
Pa3znen 6. Tema 6.1.
[IpakTuueckoe 3ausitue Ne 9
Paznen 7. Tema 7.1.
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