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PabGouast mporpamma o0011€00pa30BaTENHHOTO MpPEIMETa COCTAaBICHA Ha
OCHOBE TpeOOBaHMIA:

1. ®enepanbHoro 3axkoHa ot 29 nexadps 2012 r. N 273-®d3 "O6 ob6pazoBanuu
B Poccuiickoii denepannn" (¢ U3MEHEHUSIMU U JOTIOJTHCHUSIMH );

2. ®I'OC CIIO no cneuunanbHoctu 43.02.16 TypusMm U TOCTEIPUUMCTBO
YTBEPXKJAEHHOTO MpruKa3zoM MunuctepcTBa npocpenienus PO ot 12 nexabps 2022
r. Ne1100(c u3MeHEHUSIMU 1 JOTIOTHEHUSIMU );

3. ®I'OC COO yTBepkaeHHOTO MpHKa3oM MuHHCTEpCcTBa 00pa30BaHUs U
Hayku Poccuiickoii @enepanuu ot 17 mas 2012 r. N 413 (c U3MEHEHUSIMU U
JIOTIOJTHEHUSIMH )

4. ®OII COO yTBepxkeHHOM TpruKkazoM MuHucTepcTBa pocBenieHus PO ot
18 mast 2023 r. N 371;

c yuetrom IlpuMepHoit paboueil mporpaMmbl 00IIE00pa3OBATEIBLHON
JVCHUILUIMHBI XUMUS YTBEPKICHHOM Ha 3aceganuu CoBeTa 1o OLIEHKE COAEp KaHus
¥ Ka4eCTBa MPUMEPHBIX paboyuX Mmporpamm o0I1eo0pa3oBaTeIbHOTO U COIIMATBHO-
T'YMaHHUTAPHOTO IIUKJIOB cpeHero npodeccronanbuoro oopazosanus [Ipotokosn No
14 ot «30» HOs10pst 2022 rona.

Pazpa6otuuk: 'BITOY HO «KBJIK»

Paccmotpeno 151 0/100peHo MPEIMETHO-IIUKIIOBOM KOMUCCHUEHN
00111e00pa30BaTENIbHBIX JUCIUTLINH
IIpoTokon Nell ot 13 urons 2023 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOTPAMMBIYUYEBHOT'O
HHPEIMETA OYIIL.07 XUMUA

1.1. Mecto yuyeOHOro mipeAMeTa B  CTPYKType  OCHOBHOIi
npogeccnoHaIbLHONH 00pa30BaTeJIbHON MPOTPAMMBI:

OO6mieoOpa3oBaTeNbHbIA ~ HpeAMET  «XUMHUSD»  SBISETCA  YacThlO
o011e00pa3oBaTeNbHOTO IUKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenmansHocTH 43.02.16 Typusm 1 rocTenpuruMcTBO.

1.2. Heau v muIaHUPYeMble Pe3yJbTATHI 0CBOECHUSI JUCITATIIHHBI
1.2.1. llean u 3agaun JUCHUILJIMHBI:

Apnantanus oOydarolUXcsli K YCIOBUSM JAMHAMUYHO pPa3BUBAIOIIEIOCS
Mupa, (opMHpOBaHME MHTEIUIEKTYaJbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUIX, CBI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmMupoBaHUe Yy OOY4YarOIIUXCS KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHILIMI), UMEIOIIMX YHHBEPCAIIbHOE 3HAY€HWE IS Pa3IMYHBIX BUIOB
JEeSATEIBbHOCTH: PEIIeHUs TPpo0IeM, IOUCKa, aHaliu3a U 00pabOTKK MH(POpMaLIUH,
HEOOXOAUMBIX Il HPUOOPETEHHsI OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOE€ MECTO B IMO3HAHMM XHWMHH, a TakXKe JUId OLEHKU C TO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW 00yYaronuxcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh
HOBbIE€ 3HAHMSI MO XMMHUU B COOTBETCTBUU C >KM3HEHHBIMU IOTPEOHOCTSAMHU,
MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMHM JUIsl TMOUCKA U
aHanu3a Yy4yeOHOW M HAy4yHO- MOMNYJSAPHOM UWHOOPMAIMM XUMHUYECKOTO
CoJIep KaHUS;

dbopMupoBaHre U pa3BUTHE Yy OOyYAIOUIUXCA aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBbI, B YAaCTHOCTH, NpPU IUIAHUPOBAHHH U
IIPOBEICHUH XUMHUYECKOIO SKCIIEPUMEHTA;

BOCHHUTaHHE Yy OOydJaromuxcsi YyOexJAEHHOCTH B T'YMaHUCTHYECKON
HAIPaBJIEHHOCTH XHWMUH, €€ Ba)XKHOM POJM B pEUICHHM TJ00aIbHBIX MpoOiieM
pPalMOHAIIBHOIO IPUPOAOIIOIB30BaHNs, IOIIOIHEHUS SJHEPTETHUECKUX PECYPCOB U
COXPaHEHHUsl MPHUPOJHOIO PABHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpex HOro
OTHOIICHUS K TPHUPOJEC U CBOEMY 3J0POBbIO, a TakKe MPUOOpPETEHHs OMbITa
WCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHUM NS NPHUHSTHUS TPAMOTHBIX PEIIEHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHUH 001eo0pa3oBaTebHOM
aucauIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
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B yacTH TpyA0BOr0 BOCIIUTAHMS:

- TOTOBHOCTh K TpYydy, OCO3HAaHHEC IICHHOCTH MacTepCTBa,
TPyAOII00HE;

- TOTOBHOCTh K aKTHUBHOW JIEATEIBHOCTH TEXHOJIOIHMYECKON M
COIIMAJIBHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HHHIIMHPOBATH,

IUIAHUPOBaTh M CAMOCTOATEIBHO  BBIMOJHATH  TaKylO
NEeSITeTbHOCTD;
- MHTEepeC K pa3nuyHbiM  cdepaMm  npodeccroHalbHON
NEeSITeTbHOCTH,

OBiajeHne yHUBepPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH
JeHCTBUSIMM:

a) 0a30Bble JOTHYeCKHeE JelCTBHS.

- CaMOCTOATEIbHO  (OPMYJIUPOBATh M
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBCHHBIN TMPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONpeAeNsaTh WEeIW JACATeIBLHOCTH, 3a/aBaTh IapaMeTphl |
KPUTEPUU UX TOCTHKEHHUS;

- BBUSIBJIATH  3aKOHOMEPHOCTH  H
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTH KOPPEKTUBEI B JICATEIIHHOCTh, OIICHUBATH COOTBETCTBHE

AKTYAJIM3UPOBATH

MMPOTHUBOPECUMA B

pe3ynbTaToOB  IeNAM,  OIEHHBaTh  PUCKH  TOCJEICTBUMN
JeSTEIIbHOCTH,

- pa3BUBaATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
npobem

0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBHS:

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpPAsl BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHUYECKHH D3JIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JIeKTPOHHBIE OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JICKTPOOTPHUIIATEIHHOCTD,
CTEINEHb OKUCJICHUS, XUMUYECKast CBA3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBIA  00BEM, YTIEpOAHBIA CKeneT, (YHKIMOHAIbHAs
rpymma, pajaukan, HU30Mepus, U30MEpPbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOA- U  a30TCoAepKalue
COCIMHEHUS, OWOJIOTUYECKH AaKTHMBHBIC BelIeCTBa (YIJIEBOIBI,

JKUPBI, O€NKH), MOHOMEp, WOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS, KPUCTAIITNYECKAsl pelieTKa,
THUIIBI XUMHYECKHX peaxiuit (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIC, DJK30- U DHIOTEPMHUYECKHE, PEaKIUU

MOHHOTO OOMEHa), pacTBOp, OJIEKTPOIUTHI, HEIIEKTPOIHUTHI,
AIEKTPOJIUTUYECKAS JTUCCOLAAIus, OKHCIIUTEND,
BOCCTAHOBUTEIIb, CKOPOCTh XMMHUUYECKON PEAKIMU, XUMHUECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUS XUMHUUECKOTO CTPOCHUS
OPraHUYeCKUX BEILIECTB AM. byrtneposa, Teopus
ANEKTPOJIUTUYECKON JUcconManuu, nepuoandeckui 3akon .M.
MeHneneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (AKTOJIOTUYECKHUE CBEICHUS O
CBOIICTBax, COCTaBe, MOTYYCHUH M OE30MaCHOM HUCIOJIb30BaHUU
BOKHEUIITNX HEOPTAHUUECKUX U OPTAHNYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- yYMETh BBISIBJISATH XapaKTEpHbIE MPU3HAKKM W B3aUMOCBS3b
W3YyYECHHBIX ITOHATHUM, MPUMEHATH COOTBETCTBYIOLIME ITOHATHS
MpYU ONUCAHWM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U




- BIIQJICTh HaBBIKAMH Y4€OHO-HCCIIECIOBATEIILCKOW U MPOCKTHOMN
JESATEIbHOCTH, HaBBIKAMU pa3pelieHHs MpooieMm;

- BBISABJIATH HpI/I‘II/IHHO'CJIeIICTBeHHbIe CBA3HU U aKTyaJII/I3I/IpOBaTB
3aJ1a4y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUs, HaXOIUTh apryMEHTHI
JUTS TOKA3aTeJIbCTBA CBOUX YTBEPIKICHHM, 3a/1aBaTh apaMeTPhI U
KPUTEPHH PEILICHUS;

- aHaJII/I3I/IpOBaTB HOHy‘IeHHBIC B XO0IC peI_HeHI/ISI 3aga4un
pe3yJIbTaThl, KPUTHYECKH OLEHHUBATh MX JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/U[X;

- YMETh IEPEHOCUTh 3HAHUS B [TO3HABATEIIBHYIO M TPAKTUYCCKYIO
00J1aCTH KU3HENEATEILHOCTH,

- yYMETh HWHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
obJacrei;

- BBIJIBUTaTh HOBBIC HJICH, ITPEIJIarath OPUIHHAIbHBIC TIOIX0/IbI U
pelIcHMS;

- CIIOCOOHOCTH MX UCITOIB30BAaHUS B IIO3HABATEILHOM H
COLIMAJIBHOM ITPAKTHUKE

OpraHN4YC€CKUuX  BCILICCTB n ux HpeBpameHHﬁ; BBIABIIATH
B3aMMOCBSA3b  XMMHYECKMX  3HaHUM C  TOHATHSAMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- YMETb UCHOJIB30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUM
MEKTYHApOAHOTO COK03a TEOPETUUYECKON U MPUKIATHON XUMUU U
TPUBUAIbHBIC Ha3BaHUS BaXXHEHIIMX  BeEUIECTB  (STHUIICH,
arleTHIICH, TIUIEPUH, PeHOM, PopMalbIeTH I, YKCYCHAsI KUCIIOTA,
TJIMLWH, YrapHbI Tra3, YIJIEKUCIbIM Ta3, aMMHaK, TraiieHas
U3BECTb, HETralleHas HW3BECTb, NUTbEBas COAA U JIPYIHX),
COCTaBIATH  (OPMYNbl HEOPTaHMYECKUX U  OPraHMYECKUX
BCIICCTB, YPAaBHCHUA XHMHUYCCKHUX peaKuHﬁ, O6’I)$ICH$ITI> ux
CMBICT; TOATBEPXKIATh XapaKTepHble XUMHYECKHE CBOICTBa
BCIICCTB COOTBCTCTBYIOIIUMMHU OKCIICPUMCHTAMHU W 3allMCAMU
YpaBHEHUU XUMHUYECKUX PEaKLIUi;

- YMCTb YCTaHaBJIMBATb MMPUHAAJICIKHOCTD HU3YUYCHHBIX
HEOPraHMYECKUX W OPraHUYEeCKHX BEIIECTB K OMNpPEICICHHBIM
KJIaccaM U TPyIIaM COSIUHEHUN, XapaKTepHU30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; ONPENENATh BHJIbI XUMHUYECKHX CBSI3ed
(koBajieHTHAsi, HMOHHAsA, METAJTMYECKas, BOJOPOJIHAS), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEIIeCTB;  KIACCHU(PHUIIUPOBATH
XUMHYCCKUC PCAKIIUU;

- chopMUpOBaTh TPEJCTABICHUS: O MaTEepPHAILHOM EIUHCTBE
MHpa, 3aKOHOMCPHOCTAX U ITO3HABACMOCTHU SIBJIEHUU mpupoaerl; O
MECT€ M 3HAYEHUM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK WU €€
poiii B O0ECIEYeHUH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B
pelIeHnr MPoOIeM SKOJOTHIYECKON, YHEPTeTHUECKON U MUIIEBOH
6e3OHaCHOCTI/I, B Ppa3BUTHU MCIUIHWHBI, CO3JaHUHU HOBBIX
MaTepuajoB, HOBBIX HCTOYHHMKOB JSHEPIrUd, B oOOecrleueHUuu
palMOHAIBPHOTO  MPUPOJIONONIB30BAaHUA, B  (HOPMUPOBAHUH
MHUPOBO33pEHUsT M OOmeld KyIabTyphl UeJIOBEeKa, a TaKke
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHOM Cpelie;

- BJIACTH CUCTEMOUM XUMHYECKUX 3H3HPII71, KOTOpasi BKJIHOYACT:
OCHOBOTIOJIATAIONINE TIOHATUSA (JIOMONHUTENHO K CHCTEME
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NOHATUI  0a30BOro  ypoBHA) - H30TOIBI, OCHOBHOE W
BO30Y)XJICHHOE COCTOSIHHME aToMa, THMOpUAM3aLuUs aTOMHbIX
opburanel, xumuueckass cBsi3p ("0 " um "", KpaTHBIE CBS3H),
MOJISIpHAsi KOHLEHTpalMs, CTPYKTypHas (QopMmyna, H30MepHs
(cTpyKTypHasi, reoMerpuyeckas (LUC-TPAHC-U30MEpUs), THUIIbI
XMMUYECKUX peakUuil (roMo- M TreTeporeHHble, o0paTUMble U
HeoOpaTuMbIe), PacTBOPBI (MCTHHHBIE, TUCHIEPCHBIC CHUCTEMBI),
KPUCTANIOTUAPATBI,  CTENEeHb  JUCCOLMALMHU,  3JIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEOPHH H 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUA, JISKAIIHEe B OCHOBE IOHUMAaHMS
IPUYMHHOCTY M CUCTEMHOCTHM  XUMHYECKHMX  SIBIICHUH,
COBPEMEHHbIE IPEJCTABIEHUsI O CTPOCHHUU BeIIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX;
OpPEJCTaBICHUs O  MEXaHUW3Max XHUMHUYECKUX  peaklui,
TEPMOJUHAMHYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTIX HX
IPOTEKaHMs, 0 XMMUYECKOM PaBHOBECHHU, TUCIIEPCHBIX CHUCTEMaAX,
(akTosOrMYecKre CBEACHMS O CBOICTBAaX, COCTaBE, IOJYyYEHUH U
0€30IacCHOM HCIMOJIb30BAaHUM BAXKHEHIIMX HEOPraHUYECKUX MU
OpraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTH
YeJIoBeKa;  OOIMX  HAayyHBIX  MPUHIMIAX  XUMHYECKOTO
MIPOM3BOJICTBA (HA MpUMEpPE IPOU3BOJCTBA CEPHOM KHCIIOTHI,
aMMHaKa, MeTaHoJa, HepepaboTKu HeTH);

- YMeThb NIpPOBOAMTH pacueThl MO XUMHYECKUM QopMmyiaaM H
YPaBHEHHSAM  XMMHMUYECKHX pEeaKkUud C  HUCIOJb30BaHUEM
¢u3nyecKux BeIMYMH (Maccel, O0bEMa Ta30B, KOJMWYECTBA
BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKIECHUI0 XUMHUYECKOW (HOpMYIIbI
BEIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA)
MPOJYKTa peakluu, €Cld OJHO U3 HCXOJTHBIX BEIIECTB JAHO B
BU/JIE PACTBOpA C OIIPEIEIIEHHON MacCOBOM J10JIell paCTBOPEHHOTO
BellecTBa WJM JAaHO B HU30BITKE (MMEET MPUMECH); pacdeThbl
MaccoBOW WM OOBEMHOM JONM BBIXOJA MPOAYKTa PEAKIMH;
pacdeTsl TerIoBoro 3¢ ¢exra peakiuid, 00beMHBIX OTHOIICHHUI
ra3os;




- YMCTb BBIABJIATH XapPaKTCPHLIC TMPH3HAKKM W B3aNMMOCBA3b
WU3YYCHHBIX IIOHATUH, NPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
OPraHMYECKHX BELIECTB M WX [PEBpAIllCHUM; BbIABIATH
B3alMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUAMHA n
IPEJCTAaBICHUAMU APYTUX MPEIMETOB A 0ojiee OCO3HAHHOTO
IIOHUMAHUA U O0BICHEHUS CYIIHOCTU MAaTCpUaJIbHOIro CAUHCTBA
MHUDPA; HCIOJIB30BaTh CUCTEMHBICE XWUMUYECKUE 3HAHUA IS
OOBSICHEHUS U  NPOTHO3UPOBAHUS  SIBJICHUH, HMMEIOIUX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMCTb UCIIOJIB30BaTh HAMMCHOBAHHA XUMUUYCCKHUX COGI[I/IHCHI/Iﬁ
MEXYHapOAHOI'O COI03a TEOPETUYECKON U IPUKIIATHOW XUMHUH U
TPUBHUAJIBHBIC HA3BAHUA BCIICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM
KjlacCaM OpraHMYECKHX U HEOPraHMYECKHX COCIUHEHUM;
HCIIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY IJis1 COCTAaBJICHUA
dopMy1  HEOpPraHMYECKHUX  BEIIECTB, MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
dopMyn1 OpraHMYECKMX BEIIECTB; COCTaBJIATh ypaBHEHMS
XUMHAYECKMX  pPEAaKUMd M pacKpblBaTb UX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKLUN  IOCPEICTBOM
COCTaBJICHUSI AJIEKTPOHHOro OajaHca 3TUX peakUui; peakiuil
MOHHOTO OOMeHa IyTeM COCTaBJIE€HUS HUX TOJHBIX H
COKpalleHHBIX HMOHHBIX YPaBHEHMM; peakUMd THIPOJIN3a,

peakuuit KOMIUIEKCO0Opa3oBaHus (Ha npumepe
THAPOKCOKOMIUIEKCOB IIMHKA W aJIIOMUHHUS), TOATBEPKIATH
XapakTepHbIe XUMUYECKHE CBOMCTBa BEILIECTB

COOTBETCTBYIOIIIMMHU JKCIEPUMEHTAMHU M 3aMKCIMHU YPABHEHUU
XUMUYECKUX PEAKLUN;

- YyMeThb KJacCU(pUIMPOBATh HEOPraHUYECKHE W OpraHuvyecKue
BEIIECTBA M XUMHUYECKUE PEAaKIMH, CaMOCTOSATENbHO BBIOMpAThH
OCHOBaHUS M KpUTEpUU JUISI KIACCUPUKALUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaXKHEHIINeE
CBOMCTBA BEIIECTB, NPUHAJICKANX K ONPENEIECHHBIM KlaccaM
U TpylnmnaM COE€OUHEHWH (IpOCThleé  BEUIECTBA, OKCHUBI,
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THJIPOKCUBI, COJH; YIIIEBOJIOPOBI, MPOCTBIE 3(UPHI, CIHUPTEHI,
(beHobI, anbaeru/ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOKHbBIE
3UPBI, KHUPHI, YIIEBOABI, AMUHBI, AMHUHOKUCIOTHI, OEJKH);
IIPUMEHATh 3HAHUS O COCTaBE€ M CBOMCTBax BEIIECTB s
SKCIIEPUMEHTAJIbHOW  IMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKUX pEaKUuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;

- YMETh MOATBEPKJIAaTh HAa KOHKPETHBIX MPHUMEpPAX XapakTep
3aBUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHCHUI OT KPaTHOCTH M THma KoBajeHTHOH cBs3u ("0 " u
"""), B3aMMHOTI'O BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKk)Ke OT OCOOEHHOCTEW peanu3aliil Pa3jINYHbIX MEXaHHU3MOB
IIPOTEKAHUs PEAKLINN;

- YMETb XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YKICHHOM COCTOSIHUM) U MOHOB XHMHYECKUX
sanementoB 1 - 4 mepuonoB Ilepumomnueckoit cuctemsr .M.
MenzeneeBa 1 X BaJIEHTHbIE BO3MOKHOCTH, UCTIOIb3YsI TOHATUS
"s", "p", "d-anekTpoHHBIE" OPOUTANH, SHEPreTUICCKHE YPOBHH;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMblX MMH COEJMHEHUH MO mepuojam H

rpymmam;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanM3a u
WHTEpIpeTauu
uHpopManuu u
nH(OpMaIIMOHHBIE
TEXHOJIOTUU JIJIs
BBIIIOJIHCHUS 337134
npodeccuoHaibHO
U IeITeNbHOCTHU

B 006,1acTH IEHHOCTH HAYYHOIO NMO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOU
MIPaKTUKH, OCHOBAHHOTO Ha IUAJIOTE KYJIbTYP, CHOCOOCTBYIOMIETO
OCO3HAHMIO CBOErO MECTa B MOJIUKYJIbTYPHOM MHUPE;

- COBEpPIIICHCTBOBAHME SI3BIKOBOM M UATATEIbCKOW KYJIbTYpPhI Kak
CpelICTBa BSaHMOHeﬁCTBHﬂ Me>1<)1y JJFOObMHU U ITO3HAHUA ana,

- OCO3HaHME IIEHHOCTH HAy4yHOW JESATEIIHOCTH, TOTOBHOCTH
OCYIIECTBJIATh MPOEKTHYIO U UCCIEN0BATEIBCKYIO JEATEIIbHOCTh
WHAUBUYAIBHO U B TPYMIIE;

OBJIaIleHl/le yHI/[Bepca.]II)HI)IMI/I yqeﬁann NMo3HaABaTCJIbHBIMHU
JeHCTBUSAMM:

- YMETh IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpalieHus OpraHUYeCKUX BEIIECTB IpU  HArpeBaHUM,
MOJIyU€HUE JTUJIEHA M HM3YyYEHUE €ro CBOMCTB, Ka4eCTBEHHbIE
peakuuu Ha albJEruAbl, Kpaxmal, YKCYCHYI KHCJOTY;
JieHaTypalus OeJIKOB IIPU HArpeBaHHUH, LIBETHbIE PEAKIINHN OETIKOB;
IIPOBOJIUTH PEaKIIK HOHHOT'O 0OMEHa, OTPEIEITh Cpely BOJHBIX
pacTBOpPOB, KaueCTBEHHbIE peakluu Ha cyiabdar-, KapOoHAT- U

XJIOpU-aHUOHBI, Ha KaTHOH aMMOHUS; perarh
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TemaM "Mertamiel" ©
"Hemetannsl") B COOTBETCTBMM C IpaBWIaMU TEXHUKH

0€30MacHOCTH MU OOpAaIlleHHH C BEIIECTBAaMHU U J1a00paTOPHBIM
000pyJIOBaHUEM; TPEJACTABIATh  PE3YJIbTaThl XHMHYECKOTO
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B) padorta ¢ nHgopManmeii:

- BJIaJICTh HABBIKAMM IOJY4YCHHUS] MHQOpPMAIMHU U3 HUCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOMCK, aHAJU3,
CUCTeMAaTH3alMI0 ¥ HMHTEpHpeTanuio UHGOpMalUU PA3IAYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

- co3laBaTh TEKCThl B pa3lWYHBIX QopMaTax C y4eTOM
Ha3HAuYeHUs WHPOPMALMU M IIENEBOW ayIUTOPHH, BHIOMpas
ONTUMAJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIHU3all1H;

- OICHMBATH JOCTOBEPHOCTH, JETUTHMHOCTh WH(pOpPMAILUH, €€
COOTBETCTBHE NMPABOBBIM U MOPATbHO-3THUECKUM HOpMaM;

- MCIIOJB30BATh cpeacTsa UH(POPMALIMOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OpPTraHU3AIMOHHBIX 337ad C COOII0IEHUEM
TpeOOBaHUN DPrOHOMHKH, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepeKeHns, NPaBOBBIX M O3TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIQJIETh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMaIUH,
MH(POPMAIMOHHOHN 0€301MacHOCTH JTMYHOCTH;

SKCIepUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX

peakuuii W (QopMynHpoBaThb BBIBOJBI HAa OCHOBE OJTHUX
pE3yJIbTaTOB;
- yMeThb  AaHaNU3UpPOBATh  XUMHUYECKYI0  HH(pOpMalHio,

[I0JIyYa€MYI0 U3 pPa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET 1 Ipyrue);

- BJIaJIETh OCHOBHBIMHU METO/IAMH HAyYHOT'O MTO3HAHMS BEUIECTB U
XUMHUYECKUX SIBIICHUI (HaONrofeHue, U3MepeHue, IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEeThb NIpPOBOAMUTH pacCueThl MO XHUMHUYECKUM (opmyrnam wu
YpaBHEHUSAM XHMHUYECKHX pEaKIMid C  HCIOJIb30BAHHEM
bu3MYeCKUX  BEJIMYUH, XapaKTepU3YIONIMX  BellecTBa ¢
KOJIMYECTBEHHOM CTOPOHBI: MacChl, o0bemMa (HOpPMaJIbHbBIC
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BATh
CUCTCMHBIC XUMHUYCCKUC 3HAHUS I TNPUHATUS PEIICHUN B
KOHKPETHBIX >KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH
1 UX IPAMCHCHUEM;

- YM€Th CAaMOCTOSATEIHHO MJIAHUPOBATH M IPOBOJAUTH XUMUYECKUIN
AKCIIEPUMEHT (TIOJIyY€HHE U U3yYEHUE CBONCTB HEOPTaHUUYECKUX
M OpPraHMYEeCKUX  BEUIECTB,  KA4YeCTBEHHbIE  PEaKLUU
YIJI€BOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOICOJAEPKAIINX
OpPraHWYECKUX BEUIECTB, PELIEHNE YKCIIEPUMEHTAIbHBIX 33]1a4 110
pacrno3HaBaHUIO HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB) C
coOroIeHreM MpaBuiI 0€30MacHOr0 00pallleHus C BeIeCTBAMU U
nmabopaTopHBIM  O0OpyJaoBaHWEM,  (QOPMYIHPOBATH  IEIH
WCCIIETOBAHMUSI, IPEIOCTABIATh B PA3IUYHON (OpMe pe3yIbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH;
- YMETh OCYILLIECTBIATH LEJICHANPABICHHBIA MOUCK XUMUYECKON
nH(pOpMallMd B Pa3UYHbIX MCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpelCTBa MaccoBOM WH(MOpMAIUU, CETh
WNHTepHeT u apyrue), KpUTHYECKH aHATU3UPOBATH XUMUYECKYIO
uHpopmanuto, TiepepabaThiBaTh €€ M HUCHOIB30BaTh B
COOTBETCTBHUH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

- BJAJETh CHUCTEMOM 3HAHUW O METOJAX HAYYHOTO MO3HAHUS
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SIBIICHUI npupodbl, HUCIOJIB3YCMbIX B CCTCCTBCHHBLIX HAYKaX H
YMCHUAMU IPHUMEHATH O3TH 3HAHHUA IIPU OKCIICPUMCHTAJIBHOM
HCCICIJOBaHUM BCIICCTB MW JJIA OOBSICHEHHS XHUMHUYECKUX
HBHGHHﬁ, HUMCIOIIIUX MECTO B Impupoac HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HU,

OK 04.

S dexTuBHO
B3aUMOJICHCTBOBAT
b ¥ paboTats B

- TOTOBHOCTh K
CaMOOIIPEAENEHUIO;
-OBJIaJICHUE HaBbIKAMU y4e€OHO-HCCIICIOBATEIBCKON, MPOESKTHON
M COLMAJIbHON NCATCIBHOCTH;

CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU U

- YMETh IUIAHUPOBATh U BBIIOJIHATE XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallleHusT OpraHUYECKUX BELIECTB IPpU HArpeBaHUW,
IIOJIyY€HUE JTWJIEHA U HU3YYEHHE €ro CBOMCTB, Ka4ECTBCHHBIE
peakuMy Ha QIbJETUAbl, KpaxMmall, YKCYCHYIO KHCIIOTY;

KOJIJICKTUBE U Osiaajnenne YHUBepCAJbHbIMH KOMMYHHKATUBHBIMU | JIeHaTypalnus OeJIKOB [IPU HarpeBaHUH, LIBETHbIE PEaKLIUU OEJIKOB;

KOMaH/1e AelCTBUSIMU: IIPOBOAMTD PEAKLIMY HOHHOTO OOMEHA, OIIPENENISITh CPEY BOJHBIX
0) coBMecTHasl 1eSITeJIbHOCTD. pacTBOPOB, KaueCTBEHHbIE pPEeaKkUMU Ha cyibdar-, kapOoHAT- U
- MOHUMMaThb M MHCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U | XJIOPUJ-AHUOHBI, Ha KaTHOH aMMOHUS; pelaTh
UH/UBUYaJIbHOU paboThI; JKCHEpUMEHTalbHble 337aud 1o TemMam "Mertaibl" H
- IPUHUMATh LE€IM COBMECTHOM AEATEIbHOCTH, OpraHu3oBbiBaTh | "Hemeramnsl") B COOTBETCTBUM C MpaBUIAMM  TEXHHUKH
U KOOPAMHUPOBATh JIEHCTBUA IO €€ JOCTUKEHUIO: COCTaBIATH | 0€30MacHOCTH NP OOpallleHUH C BEUIECTBAMH U JIAOOPATOPHBIM
IUIaH  JEMCTBUM, pacrpeneisTh pojlud C YY4EeTOM MHEHHUH | 000pyAOBaHHWEM; MPEACTaBIATh PE3YylbTaThl  XMMHUYECKOTO
YYaCTHHUKOB O00CYXJIaTh pe3yIbTaThl COBMECTHON PabOTHI; HKCIEpUMEHTa B (OpME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
- KOOPAMHHUPOBATh U BBIMOJHATH paOd0OTy B YCIOBUSAX PEAIbHOTO, | peakiuii ¥ (OpMyIupoBaTh BBIBOABI HAa OCHOBE 3TUX
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS; pE3yJIBTaTOB;
- OCYUIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B | -yMETh CAMOCTOSITENILHO IJIAHUPOBAThH U MPOBOIUTH XUMUYECKUI
Pa3NUYHBIX CUTYalUsX, IPOSBISATH TBOPUYECTBO U BOOOPaXKEHUE, | IKCIIEPUMEHT (IIOJIYYEeHUE U U3yUYE€HUE CBOWCTB HEOPTaHMYECKUX
OBbITh MHULIMATHBHBIM U OpraHMYECKHUX  BEIIECTB,  KAYeCTBEHHbIE  PEAKIUHU
Osnapnenue YHHBepCaJbHbIMHU PeryasiTHBHBIMH | YTJIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOACOIAEPIKAIINX
AelCTBUSIMMU: OpraHMYECKUX BEIIECTB, PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
I') IPUHATHE ce0sl M APYTUX JIO/Ieii: pacro3HaBaHUIO HEOPraHWYECKUX M OPraHMUYECKUX BEILIECTB) C
- IPUHUMATh MOTUBBI U apTyMEHTHI JPYTHX JIIOJEH MU aHaJIM3€e | COONIOAEHUEM MPaBHIl OE30MMaCHOTO OOPAIEHUS C BELECTBAMU U
pE3yJIbTAaTOB EATEIBHOCTH; nabopaTopHbIM  00OpyAOBaHHEM,  (GOPMYIMPOBATH  IIENH
- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOAEH HA OLUINOKH; HCCJIEIOBaHMsI, IPEIOCTABIIATh B PA3INYHONU (opMe pe3yinbTaThbl
- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JAPYTOro AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
4eJI0BEKa;

OK 07. B o6s1acTH 3K0/10IrM4YeCKOr0 BOCIIUTAHHUSA: - copMUpOBaTH MPEACTABICHUS: O XUMHUUECKOM COCTABISIOIECH

CopnelicTBoBaThH - c(OPMUPOBAHHOCTbh 3KOJOTUYECKOW KYyJIbTYphbl, MOHUMAHHUE | €CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XUMHUU B MO3HAHHUH

COXPAHEHHUIO BIIMSIHUS COLIMAIBHO-KOHOMUYECKUX TPOLIECCOB HA COCTOSHUE | SIBJICHUHM MPUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIBTYPBHI
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OKpYy Karoren MPUPOJHON U COIMATBHOM Cpeibl, OCO3HAHWE TJIOOAIBHOTO | THYHOCTH, €€ (YHKIIMOHATHHOW TPAaMOTHOCTH, HEOOXOAMMOM ISt
Cpelbl, XapakTepa 3KOJOTHYECKUX MPOoOIIeM; pelIeHus] MPaKTUYECKUX 3a]a4 U HKOJIOTMYeCKd 00OCHOBAHHOTO
pecypcocOepexeHu | - TUIAHUPOBAHUE W OCYIICCTBICHUE IEHCTBHI B OKpY)KAIOIIEH | OTHOMIECHUS K CBOEMY 3JJ0OPOBBIO U TIPUPOTHOU CPE/IE;
10, TPUMEHSITh cpele Ha OCHOBE 3HAHHUs LeJell yCTOMYMBOrO pa3BUTHS | - YMETh COOMIOJATh MpaBUila SKOJIOTHUECKH IEIeco00pa3HOro
3HAHUS 00 4eII0OBEYECTBA; MOBEJCHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IICIAX
W3MEHEHUU aKTUBHOE HEMPUATHE JEHCTBUI, MPUHOCSILIUX BPEl OKPYXKAIOIIEH | COXpaHEHUS CBOETO 3/10POBbSI i OKPY>KAIOILEH TPUPOJIHOM CPEIbl;
KIIMMaTa, cperne; VUUTHIBATh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI
TIPUHIIMIIBI - YMEHHE MPOTHO3UPOBATH HEOIATOMPUITHBIE 3KOJOTUYECKHE | ONPEACNICHHBIX  BEUIECTB, IOHMMAasi CMBICT  [OKazaTess
OepexKIMBOTO MOCIICACTBYS MPEATIPUHUMACMBIX JICUCTBUMN, PEOTBPAIATh UX; | PEISITbHON JOMyCTUMOMN KOHIICHTPAIIHH;
MIPOU3BO/ICTBA, - paculMpeHHe  OmbITa  JIEATENbHOCTH  SKOJOTMYECKOH | - yMeTh IPOTHO3UPOBAThH, AHAIM3UPOBATH U OLICHUBATH C MO3UIUI
3¢ HEeKTHBHO HaIpaBJIECHHOCTH; OKOJIOTHYECKON  O€30MacHOCTH  TOCIEACTBHSI  OBITOBOM U
NeiCTBOBATH B - OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM, TPOEKTHOM | MPOU3BOJCTBEHHON JESITEIbHOCTH 4YeNIOBEKa, CBS3aHHOM C
Ype3BBIYANHBIX Y COLMATILHON JESATCIIEHOCTH; nepepaboTKOM BEHIECTB; UCIOJIL30BATh IMOTYYCHHBIC 3HAHUS JIJIS
CUTYaIUsIX OPUHATHS TPAMOTHBIX pEUICHHH mpodiieM B CUTYyalHUsX,
CBSI3aHHBIX C XUMUEH,
- yMeTh OCO3HaBaTh OMNACHOCTh BO3JEWUCTBUS Ha JKUBBIE
OpraHW3Mbl  OIPEACICHHBIX  BEIICCTB, IOHUMAs  CMBICIT
MOKa3aTeisl TMpPEeNeNbHON  JOMYyCTUMOW  KOHIEHTpallud, U
MOSICHATh ~ HAa  TPUMEpax  CIOCOObI  YMCHBIICHUS U
MPEeIOTBPALICHUs] WX BPETHOTO BO3ACHCTBHS Ha OPraHU3M
YeJI0BEKa.
[IK 2.2 - Oco3HaHHBII BEIOODP Oyaymiei mpodeccuu 1 BO3MOXKHOCTEH - ChopMUPOBaHHOCTbH MPEACTABICHUI O MECTE XUMUH B
Opranu3oBbBIBaTh H | peali3alui COOCTBEHHBIX )KHU3HEHHBIX IJIAHOB; OTHOIIIEHUE K COBPEMEHHOU HAyYHOH KapTHHE MUPA; TIOHUMAHKUE POJIU XUMUHU
OCYIIIECTBIATh npodeccHoHaNbHOM IEeATEIHHOCTH KaK BO3MOXKHOCTH Y4acTusi B | B (QOPMHUPOBAHUH KPYTro30opa U (yHKIIMOHATEHOM
IKCILTyaTaIUIo PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, IPaMOTHOCTH YeJIOBEKa VISl PEIICHHS MPAKTUICCKUX 33]1aY;
HOMEpHOTo oHJa | OOIIEHAIIMOHATBHBIX MPOOIEM. - Bnagenue npaBuiamMu TeXHUKH 0€30MaCHOCTH MPHU
TOCTHHUYIHOTO - YMeHue caMOCTOSITEITLHO ONPEIENISTh IETH JIeATSIIBHOCTH H HCIIOJIb30BAHUY XUMHUYECKUX BEIIECTR;
MIPEPUATH COCTaBJIATh IUIAHBI IS TEILHOCTH; CAMOCTOSATEIHHO

OCYILIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NESTENIHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI IS
JIOCTUKEHUSI TIOCTaBJICHHBIX LIeJeH U peaan3aluu IIaHOB
JesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErH B PA3IMYHbIX
CUTYaIUsIX
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JIn4HOCTHBIE Pe3yJabTaThl
peaju3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwt)

Koa JHYHOCTHBIX
pe3yJabTaToB
peajau3zanmuun
NMPOrpamMMbl
BOCIIUTAHUSA

IIposiBnsromuid U JEMOHCTPUPYIOLIUN YBa)KCHUE K TPYHLy YEIOBEKA,
OCO3HAIOIIMN LIEHHOCTh COOCTBEHHOrO TpyJda M TpyAa JIPYIHX JIOJAEH.
DOKOHOMUYECKH AaKTUBHBIH, OPUEHTHPOBAHHBIA HAa OCO3HAHHBIA BBHIOOD
cdepsl npodecCHOHaNBHOM 1eATENBHOCTH C Y4ETOM JIMYHBIX KU3HEHHBIX
IUIaHOB, MOTpeOHOCTell cBOel ceMbH, poccuiickoro oOmiecTsa.
Beipaxxaronuii OCO3HAHHYIO TFOTOBHOCTb K HOJIy4EHUIO
npodecCHOHATBLHOTO 00pa30BaHus, K HENPEPHIBHOMY OOpa30BaHUIO B
TE€YeHUEe KHU3HM JIEeMOHCTPUPYIOLUIMH IO3UTUBHOE OTHOLICHHE K
pPEryJIMPOBAHUIO  TPYAOBBIX  OTHOWIEHWH. OpHEHTUPOBaHHBIA  Ha
camMoo0pa3oBaHue M NPOPECCUOHATIBHYIO IMEPENOArOTOBKY B YCIOBHUSAX
CMEHBl TEXHOJIOTMYECKOI0 YKJIaJa W COIYTCTBYIOIIMX COLUAIbHbBIX
nepemeH. Ctpemsiuiics K GOpMUPOBaHUIO B CETEBOI Cpejie TMYHOCTHO U
Ipo(heCcCHOHAILHOTO KOHCTPYKTUBHOIO «IIM(PPOBOTO CIAeAa»

JIP 4

JleMoHCTpUpYyIOIMI ~ NPHUBEPKEHHOCTb K POJHOM  KYJbTYypE,
HUCTOPUYECKON IMaMATH Ha OCHOBe JoOBH K Poamue, Hapomy, Maioi
pOMHE, 3HaHUS €r0 UCTOPUM U KYJIbTYpbl, NMPUHATHE TPAAUIMOHHBIX
LIEHHOCTEN MHOTOHAMOHAJIbHOro Hapoia Poccuu. Beipaxaroniuii cBoro
STHOKYJIBTYPHYIO UIEHTHYHOCTbD, CO3HAIOUIHI ce0sl MaTpuoToM Hapoaa
Poccnn, pgesaTenbHO  BBIp@KArOUIMH  YYBCTBO  IIPUYACTHOCTH K
MHOT'OHallMOHAJIbHOMY Hapoay Poccuu, k Poccuiickomy OTeuecTBy.
[TposBisiOIINI [IEHHOCTHOE OTHOIIEHUE K ucToprueckomy JIP 5

U KyIbTypHOMY Haclequl0 HaponoB PoccuM, K HalMOHAaJIbHBIM
CHUMBOJIaM,IPA3THUKAM, MTaMSTHUKAM, TpaguLUsIM HapoJI0B,
npoxuBarommx B Poccun, K cooTedecTBEHHMKaM 3a pyOexowm,
MOAJICPKUBAIOIIAM ~ MX  3aMHTEPECOBAHHOCTh B COXpaHEHU!U
0011epOCCHICKON KYJIbTYPHOM HIEHTUYHOCTH, YBAXKAIOIIUI UX MpaBa

JP S

OpueHTHpPOBaHHBI Ha TNPO(eCcCHOHANBHBIE IOCTIKEHUS, NesITeIHHO
BBIp@KAIOUIMM  IO3HABaTEeNlbHbIE  MHTEPECHl C  Y4eTOM  CBOMX
CrocoOHOCTeH, 00pa3oBaTeIbHOr0 M MPO(ECCHOHATBLHOTO MaplIpyTa,
BbIOpaHHOW KBaJTH(pHUKAIUU

JIP 6

JIN4YHOCTHBIE pe3yabTaThl

peajim3anuu nNporpaMmsbl BOCIIUTAHUS, ONIPEACTCHHBIC OTPAC/JI€EBLIMUA TpeﬁoBaHI/IHMI/I

K J1€¢JIOBBIM Ka4YeCTBaM JINYHOCTH

Bemmonasitonuii - mpodeccuoHanbHbIe HAaBBIKM B cdepe TypusMa H
TOCTEITPUHUMCTBA.

JIP 13

JINYHOCTHBIE pe3yJbTaThl peajin3alimi NIporpaMmmMmbl BOCIIMTAHUA,

omnpeejieHHbIE

0TpacC/JI€eBLIMHA TpGﬁOBaHHHMH K J1€J0BbIM Ka4YeCTBaM JIMYHOCTH

I'oToBEIH COOTBETCTBOBATH OXXUIaHUAM paboToaaTenei:
NPOEKTHOMBICISIIIUHN, S(P(GEKTUBHO B3aUMOJCHCTBYIOIIUN C YJI€HAMH
KOMaH/JIbI U

COTPYAHUYAIOIIUHI C IPYTUMH JIFOJAbMH, OCO3HAHHO BBIIOJIHSIOIINMA
npodeccuoHanbHble TPeOOBaHUS, OTBETCTBEHHBIN, MYHKTYaJIbHBIH,
JUCHUTUTMHUPOBAHHBIH, TPYIOTIOOMBBIN, KPUTHUECKU MBICISIINHI,
HallEJICHHBIN HAa TOCTHKEHUE TIOCTABJICHHBIX LEJIEH; TEMOHCTPUPYIOIIUN
1poeCCHOHATIBHYIO )KU3HECTOUKOCTD

JIP 14

[IpyuHUMaOMM W HWCHOJHAIOWWNA CTaHAAPTHl AHTHUKOPPYNIIMOHHOTO
IIOBE€ACHUA

JIP1S
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CoxpaHsIoni ICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CJI0KHBIX
HJIN CTPCMUTCIIBHO MCHAIOIUXCA CUTYallUsIX

JIP16

Bribuparonuii  ontuMaibHble CIOCOOBI pelIeHUs MPOPECCHOHATbHBIX
3a/1a4 B chepe Typu3Ma M rOCTEIPUUMCTBA

JIP 17

JInuHoCTHBIE pe3yJIbTAThl peajn3alu NPOrpaMMbl BOCIIUTAHUS, ONIpe/ieIeHHbIe

cy0ObeKTaMu 00pa30BaTeIbHOI0 MpoIecca

Cob6umonaronuii YcTaB v npaBujia BHYTPEHHEr0 paciopsiaKa, JOKalbHbIe

HOPMATHBHBIE aKThl JUISl CTYICHTOB Y UPEXKICHUS. JP 18
CoxpaHSIOMUH W TPEyMHOXKAIONIMA TPaJWIMd M YKJIaJ KOJUICIKa, P 19
BJIAJICIOIIMIY 3HAHUSIMU 00 UCTOPHUH KOJUIEKA.

YMemuil  TpaHCIUPOBATh  IOJIOKUTEIBHBIA  OMBIT  COOCTBEHHOTO P 20
00y4eHwusl.

Co0utro1aronuii STUYECKUE HOPMBI TTOBEICHUS U OOIICHHUS. JIP 21
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2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30OBATEJLHOM

JANCHUITJIMHBI « XUMMWUSA»

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bun yueO6Hoii padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMBbI TUCITATIJIMHBI 39
B T.4.

OcHOBHOe cojiep:KaHue 39
BT. 4.

TEOPETUIECKOE 00yUeHHE 31
MPAKTUYECKUE 3aHITUA 4
Ja00paTOpHBIE 3aHIATHUS 4
B Tom unciie npodeccnoHaTbHO-OPUEHTHPOBAHHOE 3
coJiep:kaHue (coaep:KaHue MPUKJIATHOTO MOTYJINA)

B T. 4.

TEOpETHUIECKoe 00yueHne 3

MPAKTUYCCKUC 3aHATHUA

nabopaTOpHBIE 3aHATUS

IIpomexkyTouHasi arrecrauus AM(pPpepeHUMPOBAHHBIN 3a4eT
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:xkanue y4yeO0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/iesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb 4acoB KOMITETeHIHH
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 4 JIP
4,5,6,13,18,19,20,21
Tema 1.1. OcHoBHOE coep:kaHue 3 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 3
XAMAHCCKUX CoBpeMeHHass MOjielib CTpoeHHsi aroMa. CHUMBOJMYECKUM SI3BIK XMMHU. XUMHUYECKUM 3JIEMEHT.
SJICMCHTOB M DnektponHas KoHpurypaims aroma. Kitaccudukariyss XAMUIECKUX 3JIEMEHTOB (-, P-, 0-3JIEMEHTBI).
fipupona BaneHTHbIe  3J€KTpPOHBL.  BaleHTHOCTh.  DICKTPOHHAsT  OPUPOJA  XUMHYECKOH  CBSI3HL. 3
XUMHUICCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHUYECKON CBsA3M (KOBAaJCHTHAs, MOHHAs, METaJUTHYECKas,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUsI
Tema 1.2. OcHoBHOE co/lep:KaHue 1 OK 01
[Tepuomuueckuii | IIpakTHUeCKHe 3aHATHS 1 OK 02
3aKOH H TabmuIa [eproanyeckas cucreMa XuMH4IecKux siemenToB J[. M. MenneneeBa. ®u3ndecKkuii CMBICIT
A.W. Menneneesa |[Tepyuonuueckoro saxona J.1. Menneneesa. 3aKk0HOMEPHOCTH H3MEHEHHS CBOACTB XMMIYECKUX
3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJI0KEHUEM
XHMHYECKOTO dyieMenTa B [leproanueckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYEHHE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX 1
XUMHYECKHUX DJIEMEHTOB.
Pelenue npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJAHUIM HA XapaKTEPU3AIMI0 XUMUYECKHX
3IIEMEHTOB «MeTaTnuecKue / HEeMETAIINYECKHE CBOUCTBA, DJIEKTPOOTPHUIIATETBHOCTD
XUMHYECKHUX DJIEMEHTOB B COOTBETCTBUH C MX DJIEKTPOHHBIM CTPOEHHUEM U MOJIOKEHUEM B
MEPUOJINYECKON CucTeMe XUMUYECKUX dsieMeHToB JI.1. MenneneeBa»
JIP
Paszgea 2. Xumuuyeckue peakumu 6 456,13,18.19.20,21
OcHoBHOE coep:KaHue 3 OK 01
Teoperuyeckoe o0yueHue 2
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Tema 2.1. Tunsl

Krnaccudukanus u TUIIBI XUMAYECKUX PEaKIUil C yuacTUEM HEOPTaHUYECKUX BEIECTB.

XHUMHYECKHX CocraBneHne ypaBHEHUH peakunii COCIMHEHHS, Pa3I0KeHHS, 3aMEIIeHNs, OOMEHa, B T.4. peaKIui
peakuuit TOPEHUs1, OKUCIICHUS-BOCCTAHOBIICHUSI.

VYpaBHEHUS OKUCICHUA-BOCCTAaHOBIEHNs. CTerneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTEb.

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIHA METOAOM

3NIEeKTpOHHOTO Oananca. OKUCINTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPOJIE,

MIPOM3BOJICTBEHHBIX NPOIIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB

I[pakTuyeckune 3aHATHS

KonnuectBeHHble oTHOIIEHUSI B XUMHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI

110 YpaBHEHUSM XUMUYECKUX peakuii. MoJib Kak eIMHUIA KOJTMYECTBa BemecTBa. MoJsipHas Macca.

3aKOHBI COXpaHEHHs MacChl M SHEPTUH. 3aKoH ABOraipo. MonspHblil 00beM razoB. OTHOCHTENbHAS

IUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHSIM XHUMHYECKHX PEAKUUH C HCHOJIB30BAHUEM MAaCCHI,

o0beMa (HopMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK 01
ONEeKTPOINTHYCCKA | TeopeTHdecKoe 06ydeHHe OK 04
L ANCCOMMAIMA U | Teopys  5IeKTPOJIMTHYECKOH aucconuanun. VOHBI. DIIEKTPOIMTBI, HEMIEKTPOJIUTHL. Peakiuu
MOHHbIH 0OMEH HOHHOro obmeHa. CocTaBieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTaBJICHUS MX IOJIHBIX U

COKpAIllEHHBIX HOHHBIX YypaBHEHWH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha COCTaBJICHHE

MOHHBIX PeaKIHi

JlaGopaTopHble 3aHATHUS

JIaGoparopHas paboTta “TUNbl XUMHUUECKUX pPEeaKIIUn™.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCcs BEIIECTB) U

MIPU3HAKOB XUMHUYECKUX peakiuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, ONpeieICHUE CPEIbl

BOJIHBIX PACTBOPOB. 3a7aHus HA COCTABJICHNE HOHHBIX PEaKIui
P 3 C i P

aznea 3. TpOeHHE U CBOICTBA HEOPraHUYECKHX BelleCTB 4.5,6,13.18.19.20,21

Tema 3.1. OcHoOBHOeE coiep:KaHue OK 01
Knaccudukanus, | Teopernueckoe o0y4enue

17




HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipeamer Heopranmveckoit xumun. Kmaccudukamms HeopraHnieckux BemiecTs. [IpocTeie u
cJoXHbIe BemiecTBa. OCHOBHBIEC KJIACChI CIOKHBIX BEIIECTB (OKCHIbI, THIPOKCUIbI, KUCIIOTHI,
conu). B3auMocBsI3p HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSTHUS BEIIECTBA.
Kpucrammuueckue u amop¢HbIe BemecTBa. THITBI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHas,
MOJIEKYJIsSIpHAs, MOHHAs, METaJUTMYecKast). 3aBUCHUMOCTh (PM3NYECKUX CBOMCTB BEILIECTBA OT TUIA
KpHCT&JIIIH‘-IﬁCKOﬁ PCHICTKU. 3aBHUCHUMOCTE XUMUYECKON aKTUBHOCTH BCIIIECCTB OT BUJAA XUMHUYECKOU
CBSI3M U TUIA KpUCTa/NInYeckoi pemeTku. [IpuunHbpl MHOr0OOpa3us BEIIEeCTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeoOpraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXOJIS U3 UX XUMUYECKOU
(bopMyJIbI MU COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOsl U3 HA3BaHUS BEIECTBA IO
mexayHapoanoi (MIOITAK) unu TpuBuaibHON HOMEHKJIATYpeE.

Pemienue nmpakTudyeckux 3aJaHUi 1O Kiaccu(UKalUMM, HOMEHKJIAType ¥ XMMUYECKUM (popmyliam
HEOpPraHMYECKUX BEILECTB PA3JIMYHBIX KJIAcCOB (YrapHbIi ra3, yrieKMCIblid ra3, aMMHaK, raiieHas
U3BECTh, HETralleHas M3BeCTb, MUThEBAs COJA M JAPYTHX): Ha3bIBaTb M COCTaBIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTD K KJIACCy.

Hctounuku xumMudeckoi nHdopMauu (cpeacTB MaccoBoi HHpOpManuu, ceTb HTepHeT u
apyrue). Ilouck nadopmanuu no Ha3BaHUAM, HICHTH(UKATOpAM, CTPYKTYPHBIM (popmyiam

OK 02

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yuenune

Mertansl. OOuiue pu3nueckre 1 XMMHUECKHe CBocTBa MeTayuloB. CriocoObl Moy4YeHHs. 3HaueHHe
METAJUIOB M HEMETAJIOB B MPHUPOJE U KU3HEIAEATEIbHOCTH 4elloBeka U opraHuzMoB. Kopposus
METAJUIOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemerannel. O0mue ¢usnyeckue W XMMHUYECKHE CBOMCTBa HeMeTauIoB. THUIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus M HOMEHKJIaTypa COEIMHEHUN HEMETalIoB.
KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIIOB,
KHCJIOT, COJIEH U JAp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHMH, BBICHIUX OKCUJIOB U TUJIPOKCHUJIOB

IIpakTHYeckue 3aHATHSA

CocraBneHne ypaBHEHUH XUMUYECKUX PEAKIIMMA C YH4aCTHEM ITPOCTHIX U CIOXKHBIX HEOPTAHUYECKUX
BEIIECTB: METAJJIOB M HEMETAJJIOB; OKCHUJIOB METAJIOB, HEMETAJIIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(pOTEpHBIX TUAPOKCUIOB; HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOUCTBA.

OK 01
OK 02
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Pemennie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUN Ha CBOICTBA, COCTAB, TOJyUYEHUE U
0e30MacHOe HCIOJNIb30BAHUE BAXKHEHIINX HEOPraHMYECKHX BEHIECTB B OBITY U MPAKTHYECKOU
JeSATEeIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHOE coep:kaHue 1 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 1 OK 02
HCOPTraHM4CCKUX [ JTagoparopHas padoTa «/neHTrdukanys HeOPraHMIECKUX BEIIECTB. OK 04
BELICCTB Pemenne skcneprMEHTANbHBIX 3a7ad M0 XMMHUYECKUM CBOWCTBAM METAUIOB M HEMETAJIOB, IO

pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHNI METAJIOB U HEMETAJLIOB. 1

WNnentudukanus HEOPraHUYECKUX BELIECTB C MCMOJIb30BAaHUEM HX (DU3MKO-XUMHUYECKHX CBOICTB,

XapaKTepHBIX KaUEeCTBEHHBIX peaknuii. KauecTBeHHbIe peakuu Ha cynbdar-, KapOoHAT- U XIJIOPHI-

AQHMOHBI, HA KATHOH aMMOHHUS

. JIP

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellIeCTB 10 4.561318.19.20.21
Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01
Knaccupukanus, | Teoperndeckoe oGy4yenue 2
CTPOCHHE 1 [losiBieHHe M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro
HOMEHKJIaTypa Y 3HaYCHHE OpPraHNYeCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpPTaHHYECKUX XUMUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH.
BELIECCTB OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHMSI OpPraHWYecKHX coeauHeHuid A.M.

BytnepoBa. YrieponHbii CKEIET OPraHMYECKOW MOJIEKYJBI. 3aBUCUMOCTH CBOWCTB BEIIECTB OT

XUMHUYECKOTO CTPOEHUS MOJIEKYJI. MI30Mepus u n30MepHl. 2

[lonstue o QynHkuuoHanbHOM rpynne. Pamukan. [lpuHiunsl kiaaccu@uKanuym OpraHUYeCKUX

coequHeHU. MexayHapoaHass HOMEHKJIATypa M TPUHIUIBI HOMEHKJIATYpPhl OpraHUYeCKHX

coenunennii. [lonarue 06 a30TcoaepKAIIUX COCIUHEHUSIX, OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX

(yrmeBomax, ’xupax, Oemkax WM Jp.), BHICOKOMOJIEKYJSPHBIX COEIWHEHUSX (MOHOMEp, MOIUMED,

CTPYKTYpPHOE 3BEHO)
Tema 4.2. OcHoOBHOeE coiep:KaHue 6 OK 01
CaoiicTBa Teoperuueckoe oGyuyenue 5 OK 02
OPTaHMYCCKHUX DU3NKO-XUMHUUYECKHE CBONCTBA OPTAaHMYECKUX COCIWHEHHMHA OTIEIBHBIX KJIAcCOB (0COOCHHOCTH 9 OK 04
COEIMHEHUI KJIacCU(pUKAUM M HOMEHKIATyphl BHYTPH KJacca; TOMOJIOTHUECKUU psn U obmas ¢opmyna;

n3oMepusi; U3nUecKre CBOMCTBA; XMMUYECKHE CBOMCTBA; CITOCOOBI MOJIyYEHHUS):
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— MpenebHbIEe YIIIeBOAOPOIbI (aJIKaHbl U LIUKIJIOAJIKaHb). |'OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIAa B MPOMBIIUIEHHOCTH M ObITy. CBOWCTBa MNPHUPOAHBIX YIIIEBOJAOPOJIOB,
Hax0>JICHUE B MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HempeAenbHble (aJIKeHbI, aJKUHBI U AJNKaJMEHbl) U apoMaTHYeCKHUe YriieBOAopoAbl. ['opeHue
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJISI CBApPKHU M PE3KU METAJUIOB

— KHUCIIOPOJICOAEepXKAIe COenuHeHUs (CIHUPTHl M (PEeHOINIbI, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
aJbJIErUJIbl M KETOHBI, )KUPBI, yTaeBobl). [IpakTuyeckoe npuMeHeHHE 3TUICHIINKOIIS, TIUIepUHA,
¢denona. Ilpumenenue ¢opmanpaernia, areraibIeruaa, YKCYCHOM KHCIOTH. MbUla Kak coiu
BBICIIMX KapOOHOBBIX KHCIIOT. Moroliye cBoicTBa MbliIa

— a30TcoJepiKallie COCOUHEHUs (aMUHBI M aMUHOKHCIOTHI, Oenku). BbIcOKOMONEKynspHbIe
COeJIMHEHUS (CHHTETUYECKHE U OHOJIOTMYECKU-aKTHBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYypHOE
3BeHO. [lonumepu3anys STUIEHa KaK OCHOBHOE HAIIPABJICHUE €r0 UCIOJIb30BaHUS.

I'enernyeckas CBsI3b MEXKIY KJlacCaMM OPraHU4EeCKUX COECIMHEHUN

JlabopaTopHas padora

JIaGoparopHas pabota “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[lonmyyeHnue sTWieHa M M3y4eHHME €ro CBOMCTB. MoJenupoBaHHE MOJEKYI M XHUMHUYECKUX
IIpEeBpallEHHI Ha IpUMepe dTaHa, YTUIICHA, alleTUIEHA U Jp.

Tema 4.3. OcHoBHoOe coJepkaHue OK 01
Wnentudukauns | Teopernueckoe obyuenne OK 02
OpraHMHCCKuX Bbruooprannueckue coenunenus. IlpumeHenne u Ouonormdeckass poiib yriieBonoB. OKHCIEHHE OK 04
BCILCCTB, HX YIJIEBOJOB — MCTOYHUK SHEPrUM KHUBBIX OpraHu3MoB. OO1acTH NPUMEHEHUS AMUHOKHCIOT.
SHATCHHC 1 [IpeBpamenust OenkoB MuIIM B opranusMe. buonornmyeckue (yHkmum OenkoB. buomormueckue
TIpHMCHCHHC B ¢byHKIMU kUpoB. Posib oprannyeckoil XMMUM B pellIeHHH Ipo0JieM MuUIeBoi 0€30MacHOCTH
ObITOBOI 1 .| Ponib opraHndeckoil XUMUHM B pELIEHUU MPOOJIEeM SHEpreTHYeckoil Oe30MacHOCTH, B Pa3BUTHH
POM3BOJICTBEHHOMN
MEIUIMHBI, CO3JaHWM HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHHUKOB DSHEPruM (IbTEPHATHBHBIE
JICATCIILHOCTH UCTOYHUKM 3Hepruu). OnacHOCTh BO3JEHCTBHS Ha KMBBIE OpPraHU3Mbl OPraHUYECKHX BEIIECTB
Heroseka OTHENBHBIX KJAacCcOoB (YTJIEBOIOPOJBI, CHUPTHL, (DEHOIBI, XJIOPOPTaHWYECKHE IPOU3BOHBIE,
QJIBJIETUIBI U JIP.), CMBICI TOKA3aTesl MPeIeIbHO JOMYCTUMON KOHIIEHTPAIIH
. JIP
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuuii 4.5613.18.19.20.21
OcHoBHoOe coJep:kaHue OK 01
Teoperuueckoe o0yueHue OK 02
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CKopocTh CKOpOCTh peaKIiy, € 3aBUCHMOCTh OT Pa3JIMYHBIX (PaKTOPOB: MPUPOIBI PEArupyIOIINX BEUIECTB,
XUMHYECKHX KOHIICHTPALMU PEardpyrIIUX BEIIECTB, TEMIEPATyphl W IUIOMIAH PEaKIMOHHOW MOBEPXHOCTH.
peaKuui. TernnoBbie 3G HEKTH XUMUYECKUX PEaKIHid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLINH.
XUMUUECKOE OOpatuMocTh peaknuii. XMMUYECKOe PaBHOBECHE M €r0 CMEUICHHE MO EHCTBHEM pPa3IUYHBIX
paBHOBeCHe (bakTOpoB (KOHIICHTpAIHS PEareHToB Wi NPOJYKTOB PEAKLUUH, JaBICHHE, TeMIiepaTypa) s
CO3JIaHMsI ONTUMAJIBHBIX YCJIOBUH MPOTEKaHus XuMudeckux npomeccon. [punmun Jle [llatense
P 6 P JIP
azme 6. acTBOPBHI
P 4,5,6,13,18,19,20,21
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Hownsrne o Teoperuueckoe oGyuenue OK 02
pacTeopax PacTBOopenue Kak (pM3MKO-XMMHYECKHi nporecc. PactBopbl. Croco6bl IPUrOTOBJIEHHS! PACTBOPOB. OK 07
PactBopumocTs. MaccoBass 110151 pacTBOpeHHOro BemiecTBa. CMBICT TOKa3aTesst MpeneabHO 1IK 2.2
JOMyCTUMOMN KOHIIEHTPAIMH U €0 UCIIOJIb30BAHUE B OI[CHKE SKOJIOTMYECKON 0€30IacHOCTH.
[TpaBuiia SKOJIOrHYECKH 1IETIECO00PA3HOT0 MOBEJACHUS B OBITY U TPYJOBOM JCATCIBHOCTU B LIENSAX
COXPaHCHHS CBOETO 3JIOPOBbS U OKPYXKAIOIIEH MPHUPOJHON CPEIbl, ONMACHOCTh BO3JCHCTBUS Ha
’KMBBIC OPTaHU3MBbI OTIPEICIICHHBIX BEIIECTB.
Penienne npakTHKO-OPHEHTUPOBAHHBIX PACUYCTHBIX 3aJaHUll Ha PACTBOPBI, HCIIOJIb3yeMbIC B
OBITOBOM M IIPOM3BOACTBEHHOM IE€ATEIbHOCTH YEJIOBEKa
JlabopaTopHble 3aHATHSA
JIabopatopHas pabora «I[IpuroroBieHne pacTBOPOBY.
[IpuroToBnenue pacTBOPOB 3aJaHHON  (MaccoBoW, %) KOHLEHTpauuu (C  MPaKTUKO-
OPHEHTHPOBAHHBIMHU BOIPOCAMH) M OTIPEEIICHUE CPEIbl BOAHBIX PACTBOPOB.
Perenne 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHueE (CoAep:KaHNe TIPUKJIATHOTO MO/TYJIs1) JIP
4,5,6,13,18,19,20,21
Pasznen 7. Xumusi B ObITY ¥ IPOM3BOACTBEHHOI I€ATEILHOCTH YeI0BeKa OK 01
Xumus B ObITY M (OcHOBHOE coiep:KaHue OK 02
MIPOU3BOJACTBEHHOMN
p l Teopernyeckoe o0yueHue OK 04
NeITeIFHOCTH — v = OK 07
Hoselimre AOCTHOKEHHS XUMHUYECKOW HAYKH W XUMHUYECKOW TEXHOJOrMH. Poib XWMUU B
4eJI0BEKa IIK2.2

o0ecreueHnn YKOJIOTHIECKOM, SHEPTETUUECKON U MUIIEBOM O€30MaCHOCTH, PA3BUTHH MEIUIIUHEI.
[IpaBmia moucka u aHalIM3a XUMHUYECKON MHGOPMAIIUU U3 PA3IUYHBIX UCTOYHUKOB (HAaydyHas U
y4eOHO-Hay4YHasl IUTepaTypa, CpeICTBA MacCoBOM nH(popManuu, cetb UHTepHET)
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IIpome:xyTouyHast arTecranus B ¢popMe 1 pepeHIIUPOBAHHOIO 3a4eTa

Bcero

72
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3. YCJI0OBUSA PEAJIMBALIUU ITPOI'PAMMBI YYEBHOTI'O IPE/IMETA

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecneyeHmn 1o
JucuunnuHa peanu3yercs Ha Oaze KaOWHeTa-1adopaTOpUu XHUMHHU U
OHOJIOrHN.
O6opynoBanue yueOHOTO KabrHETa-1a00paTOpPHu:
Cronbl ydyeHMUYECKHe, CTyNbs yudeHudeckue. CTon mpenogaBaTens, CTYI
npenojasarens. Jlocka ayquTopHas.
WNHTepakTuBHAs 10CKA, HOYTOYK, MYJbTUMEIUNHBINA MPOEKTOP, BBITSKHOU
mkad.
JlabopatopHoe 00OpyJI0BaHHUE: MEPEHOCHBIE IITATUBBI sl (PPOHTAIBHBIX
paboT; BEChI JIEKTPOHHBIE, TA0OpaTOpHas Mocya.
VY4eOHO-HarIAIHbIE TOCOOUS:
Komriekt Tabnuil mo XumMuu:
- [lepronueckasi cucteMa XMMUYECKUX 3JIEMEHTOB;
- PacTBOpMMOCTB KHCIOT, OCHOBAHUM, COJIEH B BOJIE U CPEZla paCTBOPOB;
- [IpaBuna no TexHuke 0€30MaACHOCTH IpH PaboTe B XUMHUUYECKOM KaOUHETE;
- DNEKTPOXUMHUYECKUM PsIi HAPSHKEHUN METAILIIOB.
OO6opy0BaHUE U PEAKTUBBI:
PeakTussr:
. Habop 1C «Kucnotsi»
. Ha6op 3 BC «Illenoun»
. Habop 5C «Oprannyeckue BemecTBa»
. Habop 6C «Opranudeckue BEIIeCTBa»
. Habop 7C «MunHepanbHble y100pEHUsD
. Habop 9BC «O06pa3is Heoprannueckux BeecTB
. Habop 11C «Comnu 11t 1eMOHCTPAIIMOHHBIX OIBITOBY
. Ha6op 12BC «Heoprannyeckue BemecTBa»
. Ha6op 14BC «CynbdaTtsl, cynbputsi, Cyabhuabn
10. Ha6op 16BC «MeTaiibl, OKCHIBI
11. Ha6op 17BC «Hutputs» ¢ cepedpom
12. Ha6op 18BC «Coenunenue xpoma

O 00 N N kWD

13. Ha6op 19BC «Coenunenue mapraHia»

14. Ha6op 20BC «Kucimoten

15. Habop 21BC «Heopranudeckue BenecTBa
16.Ha6op 22BC «1nankaTtopb»

Koutexkunu:

1. Kayuyk.
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2. Bonoksa.

3. Hedrts.

4. MuHepaJjbl U TOPHBIEC TIOPOJIBI.
5. AIIOMUHUIA.

6. MuHepanbHble y100pEHHUS.

7. MeTabl U CIJIaBHI.

3.2. UadopmannonHoe odecnevyeHue peajn3auuy NporpaMmbl

OcHoBHas JuTeparypa

Epemun B.B. Xumus. 10 knacc. YrinyOn€HHbil ypoBeHb. DIIEKTpOHHAs (opMa
yueOHuka.: YueOnuk / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun [u ap.]; mox.
pen. B.B. Jlynun — Mocksa: IIpocsenienue, 2023. — 448 ¢. — [DIeKTpOHHBIN
pecypc] - www.book.ru

Epemun B.B. Xumus. 11 knace. YrinyOn€HHbIN ypoBeHb. DEKTpoHHAs (hopMa
yueOHuKa.: YueOonuk / B.B. Epemun, H.E. Ky3pmenko, A.A. JIpo3nos, B.B. JlynuH;
noa. pen. B.B. Jlynmn — Mocksa : Ilpoceemenune, 2023. — 480 c. —
[DnexTpoHHEIH pecype] - Www.book.ru

24


http://www.book.ru/
http://www.book.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JJUCOUILIAHBI

KOHTpOJIL u OLICHKAa PE3YJIbTAaTOB O6YII€HI/I$I OCYHICCTBIIACTCA
MMpEroaaBaTCjIcM B IIPOLICCCC IMTPOBCACHUA ITPAKTUICCKUX 3aHATUM U Ha60paTOpHI)IX
pa60T, TCCTUPOBAHUA, a4 TAKIKC BBIITOJIHCHUA O6y‘IaIOHII/IMI/IC5I HHAWBUAYAJIBbHBIX
3aﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IGILOBaHI/H?I. PGSYHI)TaTLI 06y‘ICHI/ISI OIIpCACIIAOT, YTO
06y‘IaIOHII/IeC}I HOJDKHBI 3HATH, IIOHHUMATb WU ACMOHCTPHUPOBATH IIO0 34aBCPIICHUU
HU3yUCHUS OUCIHHUIIIINHBI.

T
Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust HIILT OLEHOHUHBIX

MepOonpUATHH
| | OcHoBHOE coep:kaHue
1 DopMyIHpPOBATH
Pa3nea 1. OcHoBBbI PMyHP
0a3oBble NOHATHS U
CTPOEHMS BellecTBa
3aKOHBbI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocrasmsats xumuueckue |1. Tect «Ctpoenue atomoB

XUMHUYECKUX DJIEMEHTOB |(POPMYIIBI COEIMHEHUN B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOM |COOTBETCTBUU CO MPUPOJIA XUMHUYECKOMN
CBS3U CTEINEHbIO OKUCIICHUS CBA3U».

XUMHUYECKUX 3JIEMEHTOB, |2. 3aJauu Ha COCTaBJICHUE
UCXOJISl U3 BAJICHTHOCTU U |XUMHUYECKUX QPOPMYT
ANEKTPOOTPHULIATENIBHOCTU |IBYXaTOMHBIX COEIUHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUU COEIUHEHUM 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKOU U
MPUKIIATHON XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
dhopMysT TByXaTOMHBIX
COeTMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U IPYTUX
HEOPTraHUYECKHUX
COCTMHEHUN OTAEIHLHBIX

KJ1aCCOB
1.2 [ OKO01 (Ileproguyeckuii 3aK0H U | XapaKTepU30BaTh 1. Tect «Mertammuueckue /
OK 02 tabmuma J[. 1. XUMHUYECKUE DJIEMEHTELI B |HEMETAJUINYECKHE
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oleHOYHBIX
MeponpUusITHI

Menpeneena

COOTBETCTBUHM C UX
MOJIO)KEHUEM B
MePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHUYECKHUX JIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYCCKHUX DJIEMECHTOB
J.1. MeHaeneeBay.

2. IIpakTrueckue 3aaHus
Ha YCTAHOBJICHHUE CBA3HU
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM
W3MEHCHHEM CBOIICTB
XHUMUYECKHX DJIEMCHTOB U
UX COCIUHEHNHN B
COOTBETCTBUH C
MIOJIOKCHUEM
IIepuoanueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTePU3ALHIO
XHUMUYECKHUX DJIEMCHTOB:
«Merannnyeckue /
HEMETAIINYCCKHUE
CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHUX DJICMESHTOB
J.11. MenneneeBay

Paznea 2. Xumunueckue
peakuuun

XapaKkTepu3oBaTh THIIbI
XHUMHYECKHUX peaKuui

KonTtpoasnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe Peakium»

2.1

OK 01

TUIL XUMHYECKUX

CocTaBiaTh peakiuu

1. 3amaun Ha cocTaBIcHUE
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusITHI

OK 04

peakuuii

COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIMTCIIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKIuu

YPaBHEHUH PEAKLUN:

— COeIMHEHMS], 3aMeILeHUS,
pa3ioxeHus, o0OMeHa;

— OKUCJIMTENbHO-
BOCCTaHOBUTEIIbHBIX
peaKUnii C UCIIOJIHb30BAHUEM
METO/1a 3JIEKTPOHHOTO
Oananca.

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UM 00bEMaA
ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Wi 00bEMY 0JIHOTO
U3 y4acTBYIOIIUX B
pEaKLHU BELIECTB; PACUETHI
Mmacchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIIUHU, €CITH
OJTHO U3 BEILECTB UMEET
IpUMeCH

2.2

DNeKTpOTUTHYECKAS
NIUCCOLMAINS Y UOHHBII
o0MeH

CocCTaBisTh ypaBHCHHS
XUMHUYECKHX PEaKIUH
HOHHOI'0 OOMeHa ¢
ydacTHeM
HCOpFaHI/ILIeCKI/IX BCIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakimii ¢ yuactuem
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTAaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJaboparopHas paboTa
"THIIB XUMHYECKUX
peakuuit”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoenue u
CBONCTBA
HEOPraHH4YeCKHUX
BellleCTB

KonTtpoasnas padora
«CBoiicTBa
HEOpPraHHu4ecKHuX
BELIECTBY
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oleHOYHBIX
MeponpUusITHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON GOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIICCTB B 3aBUCUMOCTHU
BUJIa XUMHUYICCKOU CBSI3U U
TUTIA KPUCTAJUTMYECKOM
peIIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBHCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
peIIeTKH

1. Tect «OcobeHHOCTH
XHMMHYECKHX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
peaKIuil ¢ yyaCTUEM
MPOCTBIX U CIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusITHI

OCHOBaHUU U aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePHU3YIOIINX MX
CBOMCTBa M CIIOCOOBI
HOJTY4eHHUS.

3. IlpakTuxo-
OpPUEHTHUPOBAHHBIE
TEOpPEeTUYECKHE 3aaHus Ha
CBOMCTBa M MOJY4YEHHE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosats
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4aCcTUEM HEOPTraHUIECKUX
BEIICCTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopuas pabora:
“Unentuduxanys
HEOPTraHWYECKUX BEIECTB”

Pasnen 4. Ctpoenue u
CBOliCTBa
OPraHMYecKux
BeleCTB

HccnenoBarb cTpoeHue H
CBOICTBA OPraHMYeCKHX
BEIIECTB

KonTpoabnas padora
«CTpoeHune U CBOMCTBA
OPraHM4ecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHHUH 110
TPUBHUAIBHOMN WU
MEXKTyHapOAHOMN
CHUCTEMAaTHUECKOH
HOMEHKJIaType.

2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeaeIeHne
npocTteiiien GopmMyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 BJIICMCHTHOI'O
cocrtaBa (B %)
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MepOonpUATHI
4.2 | OK01 |CgoiicTBa OpraHn4ecKHX | Y CTaHABIUBATh 1. 3amaHus Ha cocTaBIEHUE
OK 02 |coenuneHnuii 3aBUCUMOCTH (DU3HKO- YpaBHEHUH XUMHUUYECKUX
OK 04 XUMHUYECKUX CBOMCTB pEeaKIUii C yyacTueM
OpPraHMYECKUX BEILIECTB OT [OPraHMYECKUX BEIIECTB HA
CTPOEHUS MOJIEKYI OCHOBAHMHU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuit,
WITIOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
POTEKaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1auu 10
YPaBHEHMSIM PeakLuil ¢
y4acCTHEM OpPraHUYeCKUX
BEILIECTB.
4. JTaboparopHas paboTa
“IIpeBpamieHust
OpraHMYECKUX BEIIECTB IPU
HarpeBaHuu"
4.3 | OK01 |Unentndukarmus Hccenenosars 1.IIpakTuko-
OK 02 |opraHnYecKuX BEIIECTB, [KAUECTBEHHbIE pEAKLIUH  |OPUEHTUPOBAHHbIE 3aJaHUS
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX 110 COCTaBJICHHUIO
IPUMEHEHHE B OBITOBOM |COEAMHEHUH OT/IENbHBIX |XUMHUYECKUX pPeakLuii ¢
Y IPOM3BOJICTBEHHOMN KJIACCOB y4acTUEM OPTaHUYECKUX
JEATEIBHOCTH YEJIOBEKA BELIECTB, B T.4.
UCIIOJIb3YEMBIX JIJIS UX
uAeHTU(UKAINH B OBITY U
MPOMBIIIIIEHHOCTH.
5 Paznea 5. XapakrTepu3oBaThb
Kunernueckue u BJIHSIHUE PA3JIMYHBIX
TepMoAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XHUMHYECKHX peaKuui
5 | OKO01 CkopocTb XMMHUECKUX | XapaKTepu30BaTh IIpakTuko-
OK 02 |peakumii. XMMHYECKOE (BIMSIHME KOHLUEHTPALMM |OPUEHTHPOBAHHBIE

paBHOBECHE

pearupyroiux BelecTB U

TCOPCTUUCCKHUC 3a/laHN A Ha
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MeponpusiTHi
TEMIIepaTypbl Ha CKOPOCTh [aHaIH3 (PaKTOPOB,
XUMHUYECKUX peaKIni BIIUSIIOLINX HA U3MEHEHHE
XapakTepu3oBarhb CKOPOCTH XUMHUYECKOM
BIIUSTHUE U3MEHEHUS peaxiuu. [IpakTrko-
KOHIEHTPAILlUU BEIIECTB, |OPUEHTHUPOBAHHBIC 3aJaHUS
peaxkiuu cpeasl u Ha MPUMEHEHUE NIPUHIUNA
TEMIIEpATyphl HA Jle-IllaTense niist
CMEIIIEHNE XUMHUECKOTO |HaXO0XK/IEHUS HAIpaBJIECHUS
paBHOBECHSI CMEILIEHUS] PAaBHOBECHS
XUMHYECKON peaklnu u
aHayu3 QakTopoB,
BIIUSIIOUINX HA CMEILICHUE
XUMHYECKOTO PaBHOBECHS
6 HUccaenoBaTs HCTHHHEBIE
Pa3znen 6. PacTtBopsl PACTBOPBHI € 3aJaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 [Tonstue o pactBopax  (Pa3nuuars UCTUHHBIE 1. 3agauu Ha
OK 02 pacTBOpHI MIPUTOTOBJIEHUE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOM
JESATEIIBHOCTH YEJIOBEKA
OK 01  |Hccnenoanue coiictB |MccaenoBars pu3nKo- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue
HCTHUHHBIX PaCTBOPOB pacTBopoB”
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoaepkaHne MPUKJIATHOTO
MOIYJIs1)

7 Paspen 7. OuenuBarp nociaencreus | Mcciaenosareabckue
Xumus B ObITY B OBITOBOM H padoTsbI
NPOM3BOJACTBEHHOI MPOM3BOACTBEHHOMI
AeATeJIbHOCTH AeATeJJbHOCTH YeJI0BeKa
YyeJ10BeKa ¢ MO3M UM

JKO0JIOTHYECKOM
0e3omacHOCTH
OK 01 Xumus B OBITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 |[npou3BOACTBEHHOMN OBITOBOM U npodeccuoHaIbHON
OK 04 [meATenbHOCTH YEIOBEKA (POM3BOACTBEHHOMN JESTEIIBHOCTH )
OK 07 JIESITEIbHOCTH YesloBeKa ¢ | Bo3MoXKHbBIE TEMBI KEHCOB:
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MeponpUsITHI

IIK 3.2 no3unui sxostoruueckor |1. Iloremnenue kimMmara u

IIK 4.3 0e30ImacHOCTH BBICBOOOKIEHHUE Ia30BBIX

THJIPATOB CO JIHA OKEaHa.
2. byayiue maTepuansl s
aBWa-, MallIMHO- U
prOOPOCTPOCHHSI.

3. HoBble maTepuaisl ass
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPEIapaToB
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