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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
00111€00pa30BaTEIbHBIX, «16 » mas 2024r.
COIMAJILHO-TYMaHHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JIACITUTLINH

IIporokois Ne 5

«15» mas 2024 r.

[Tporpamma y4eOHON NUCHUIUTMHBI « XUMHUsD» pa3paboTaHa B COOTBETCTBUU C TPEOOBaAHUSIMU
denepanbHOr0 rocy1apcTBEHHOro 00pa30BaTENIbHOTO CTaHJApTa CPEAHEro oO0Iero odpazoBaHMs
(yTBepkaeH npukazoM MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit ®denepaunu ot 17.05.2012
r. Ne 413, B neilictByromieid penakuuu), PenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO
CTaHJapTa CPEIHEro MPOPEeCCHOHATBHOTO 00pa3oBaHus Mo crnenuanbHocTH 15.02.16 TexHoMmorMs
MaIllMHOCTpOeHUs (YTBEpXKIEH MpHuKa3oM MuHucTepcTBa oOpa3oBaHusi M Hayku Poccuiickoii
O®enepanuu ot 14 urons 2022 r. N 444),pekoMeHIaUsAMU IO OpraHU3alUU MOJIYYEHHUS] CPEIHETO
oOmero oOpa3oBaHMsl B  Ipelesiiax OCBOEHUS  00pa3oBaTeibHbIX IPOrpaMM  CPEIHETO
npodecCHOHaTBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHUs C Y4€TOM TpeOOBaHMIA
(denepanbHbIX TI'OCYJIApPCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB U IOIY4aeMOW CHEelHaIbHOCTU
CpeaHero NpoQecCHOHATBLHOTO 00pa30BaHMs, NPUMEPHOW NPOTPaMMON y4eOHOH TUCIHUIUTMHBI
«XuMus» 8 Opo(ecCHOHANbHBIX — 00pa3oBaTelIbHBIX  OpraHu3aliil, PEKOMEHJIOBaHHOM
®enepalibHbIM TOCYJapCTBEHHBIM OFO/IKETHBIM 00pa30BaTEIbHBIM YUPEKIEHUEM JTONOJHUTEIILHOTO
npodeccuoHaIbHOro oopasoBanus «MHCTUTYT pa3BUTHS NPO(PECCHOHANTBHOrO 00pa3oBaHus» (Aajee
— ®BI'oy IO «UPIIO») B kauecTBE MNPUMEPHON MpOrpaMMbl AJisl pealn3allud OCHOBHOM
npodeccnoHanbHON o0pazoBaTenbHOU mporpammbl CITO Ha 6aze 0CHOBHOTO 001Iero 0Opa3oBaHUsl C
MOJIydeHUEM CpeiHero obmiero oopazoBanusi, mpoTokoi Ne 14 ot «30» HosiOpst 2022 T.

Opranu3zanus-pa3padoTIuK:
['ocynapctBeHHOE OrO/pKEeTHOE TpodeccHOHATbHOE 00pa30BaTeNlbHOE yUpekIeHne MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3pabOTUuK:

Cunnnpia U.H. - npenogasatens ['BIIOY MO «Ceprueso-Ilocanckuii Kosmemax»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCIHUILIMHBI «XUMMSI»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTeibLHOI
NPOrpaMmblI

OO6meoOpa3oBaTenbHas JAUCHUIIIMHA «XUMHs» U3y4yaeTcs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKIIE Y4eOHOTro IlaHa OCHOBHOW MPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammbel  CIIO B coorBerctBun ¢ ®DI'OC mno cnenumansHoctu 15.02.16 Texnomnorus
MAaIIMHOCTPOEHHUS.

1.2. e 1 mu1aHupyeMble pe3yJibTAaThl 0CBOCHHMS JHCIUILIHHBI

1.2.1. leau u 327244 AUCUUIJIMHBI

@opMUpPOBaHUE Yy CTYAEHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAYyYHOM KapTUHBI MHUpa KaK OCHOBBI NPHUHSTHUSA PEIIEHUN B KU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTYallUAX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOJHOM cpejie.

3agauM JUCHMIIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWUS XUMHUYECKHX TMPOILIECCOB U
ABJICHUM B OKpY)KAalOLIEW cpexe, LEJOCTHOW HAYYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS COCTaBJIATH (OPMYJIbI HEOPraHMYECKMX W OpPraHMYeCKUX BEIECTB,
YPaBHEHUS XHMHUYECKHUX peakUuid, OOBSICHITh UX CMBICI, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MPOCTEHIINX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHHUM C COOJIOACHHEM MpaBUil OE30MacHOro OOpalleHus C BEUIeCTBaMHU M JTaOOPaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMALMIO XUMHYECKOTO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUSI IPOrHO3UPOBATH MOCIEACTBHUS CBOEH AESITEIbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh NMOHUMAaHHE 3HAYMMOCTH JOCTH)KEHUH XMMHYECKONM HAYKHM M TEXHOJOTUM
JUIS Pa3BUTHS COLMAILHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHMILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Koa n I[lnannpyemble pe3y/ibTaThl OCBOCHHS JUCHUIIMHBI
HAUMEHOBaHU

e

dopMupyemMbIX Oommue JucuunimHapHbIe
KOMIIeTeHI U
OK 01. B yacTu TpYyA0BOro BOCIMTAHUA: - BJIAJIETh CHUCTEMOM XUMMYECKUX 3HAHWH, KOTOpas BKJIKOYAET:
BriOupats - TOTOBHOCTb K TPY/y, OCO3HAHHE [IECHHOCTH MAaCTEPCTBA, | OCHOBOIOJIAralolue  MOHATUS  (XMMHYECKHUH  DJIEMEHT,  aToM,
CIoco0bI TPYIOIIO0HE; JNIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpOHMTAIH
peuieHus 3auay | - TOTOBHOCTH K aKTUBHOMU NESTEILHOCTH | aTOMOB, HOH, MOJIEKYJia, BAJICHTHOCTb, AJICKTPOOTPHUIATEIIBHOCTD,
npodeccuoHan | TEXHOJOTHYECKOW H  COLMaJIbHOW HAMpaBJICHHOCTH, | CTETICHb OKHCIEHUS, XMMHYECKas CBs3b, MOJIb, MOJISIpHAsh Macca,
bHOU CIOCOOHOCTh WHULIUUPOBATH, IIJIAHUPOBATH U | MOJISIDHBI 00BEM, YTIJIEPONHBIN CKeleT, (yHKIMOHAJIbHAs TpyIIa,
JESTENIbHOCTH | CAMOCTOSATEIHHO BBITIOTHATh TAKYIO 1€ATEIbHOCTH; paaMKai, H30MepHs, H30MEpbl, TOMOJOTHYECKHI psii, TOMOJOTH,
NPUMCHHUTEIBH | - MHTEPEC K pa3iudHbIM cdepam MpodecCHOHAIBHOM | yIICBOJOPOABI,  KHCIOPOJI- W a30TCOACpXAIIUe  COCAMHCHHS,
0 K pa3NIUYHbIM | JIEATEIBHOCTH, OMOJIOTMYECKH aKTHUBHBIE BelecTBa (yIJI€BOIbI, KHUPBI, OENKH),
KOHTEKCTam OBnanenue YHHMBepCAJIbHbIMH yuyeOHBIMH | MOHOMEp, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC

NMO3HABATEJIbHBIMHY JCHCTBUSIMM

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUSA.

- CaMOCTOSITENIbHO (POPMYITUPOBATH M AKTYaTH3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- yCTaHaBIWBaTh CYIICCTBEHHBI TNPU3HAK  WJIH
OCHOBAaHUA JJIA CpaBHCHI/ISI, KHaCCHq)HKaIII/II/I 158
00001IeHHS;

- ONPENENATh LENN AEATEIbHOCTH, 33aaBaTh apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

- BBIBJISITH 3aKOHOMEPHOCTH M TPOTUBOpPEUYUS B
paccMaTpUBaEeMbIX SIBICHUSAX;

- BHOCHTb KOPPEKTHBBI B JIESATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBATH PUCKHU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BHBaTh KPEAaTUBHOE MBILUICHUE NIPU PELICHUU

COEMHEHMS, KPUCTAINIMYECKAs PELIETKA, TUIIBI XUMHUYECKUX peaKLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHbBIE,  JK30-U  3HJOTEPMHUYECKHE,
peakiMu MOHHOrO OoOMeHa), PacTBOpP, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs JUCCOLUALMS, OKUCIHUTENb, BOCCTAHOBHUTEIb,
CKOpPOCTh XMMMUYECKOU peakIiH, XUMHUUECKOEe PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpUSI XUMUYECKOI'O CTPOEHHSI OpraHMYecKux BeiecTB A.M.
Bbytneposa, Teopus INEKTPOIUTUYECKON JUCCOLUAINH,
nepuoanueckuit 3akoH .M. MenzeneeBa, 3aKOH COXpaHEHUSI MAaCChI),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, (PaKTOIOTMYECKHE
CBEIEHUSI O CBOMCTBaxX, CoOcCTaBe, IMOJy4eHUHM M  0O€30MacHOM
HCIOJIb30BAHUN  BAXKHEHIIMX HEOPraHMYECKMX U  OpraHM4eCKHX
BELIECTB B ObITY U MPAKTUYECKOM J1eATEIHHOCTH YEI0BEKa,

- YMETh BBISBJIATH XapaKTEpHbIE MPU3HAKU U B3aHUMOCBS3b M3yUEHHBIX
HOHﬂTHfI, MNPUMCHATE COOTBCTCTBYIOIIHE IIOHATUA IIPU OIMCAaHHUHN
CTPOEHMS U CBOMCTB HEOPTaHWYECKUX M OPTaHUYECKUX BEILECTB U UX




JKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCIea0BaTEeILCKUE TelHCTBHA:

- BJIAJICTh HaBbIKAMU YYEOHO-HMCCIEAOBATEIBCKON U
HpOeKTHOf/’I ACATCIIbHOCTH, HaBbIKAMH PaspCuICHUA

po0Jem;
- BBISBJIIATh  NPUYMHHO-CIICJCTBEHHBIC  CBSI3U U
aKTyaJM3UpOBaTh 3a/ady, BBIIBUTATh THUIOTE3y e€¢

pellleHus], HAaXOIUTh apTyMEHTHl IS JOKA3aTeIbCTBA
CBOMX YTBEPXKICHHUH, 3aaBaTh MapaMeTpbl U KPUTCPUU
pelICHHUS;

- aHAJIM3MPOBaTh IOJIyYCHHBIC B XOJI¢ PEIICHUS 3a7aun
pe3yNbTaThl, KPUTHUECKU OLICHUBATH UX JIOCTOBEPHOCTH,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- YMeTh TEpPEHOCHUTh 3HAHHUS B TIO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JaCTH KU3HEACATCIIbHOCTH,

- YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJCH, IpeIIaraTh OPUTHHAIHHBIC
MOJIXO/IBI U PEIICHUS;

- CIOCOOHOCTh MX MCIOJIL30BAHUS B IIO3HABATEILHOM U
COLIMANILHOM MPaKTUKE

npeBpameHHﬁ; BBIIBIATHL B3aMMOCBSI3b XHMHWYECKHUX 3HAHUM C
MNOHATUAMU W HOPCACTABICHUAMU  JPYTHX  C€CTCCTBCHHOHAYYHBIX
IpeaAMETOB,;

- YMETb UCIOJb30BaTh HAWMEHOBAHUS XUMHUYECKUX COCIMHEHUN
MEXIYHapOAHOIO COK03a TEOPETUYECKOW M IPUKIAJNHOM XUMHUM U
TPUBHAJIbHbIE HAa3BaHUS BAKHEWIIMX BELIECTB (3TUJIEH, allETUJIEH,
rIuuepuH, ¢GeHon, QopManbIeru], YKCycHas KUCJIOTa, TJIMLUH,
YTapHBIN T'a3, YIJIEKACIBIM a3, aMMHUaK, ralleHas U3BECThb, HEralleHas
U3BECTh, MMTbEBAs CcoJa M JIPYI'MX), COCTaBJIATH  (POPMYJIBI
HEOPraHUYECKUX U OPraHWYECKUX BEIIECTB, YPaBHEHUS XUMHUYECKHX
peakiuii, OOBICHATh HUX CMBICT; THOATBEPXKIATh XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
U 3aIlUCSIMU YPAaBHEHUI XUMUYECKUX PEAKLU;

- YMETh YCTaHaBJIMBAaTh IPUHAJIEKHOCTh U3YUYEHHBIX HEOPraHUYECKUX
U OPraHMYECKUX BELIECTB K OIPENEICHHBIM KjlaccaM M IpyIIaM
COCIMHEHMM, XapaKTEpU30BaTh MX COCTAB W Ba)KHEHIIWE CBOWCTBA;
ONpeNeNIATh BUABI XUMHUYECKUX CBsA3eH (KOBaJEHTHAs, MOHHAs,
METaJlJIM4YecKasi, BOAOPOJHAs), THUIBl KPUCTAUIMUECKUX PELIETOK
BEIIECTB; KIacCU(UIMPOBATh XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEACTABICHUS: O XUMHYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBl MHpPA, pOJIM XUMUU B II03HAHHUU
SIBJIGHUH MpHUPOAbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKUMOHAIbHOM TIPaMOTHOCTH, HEOOXOAMMOM IS
pelleHrs MpakTHYEeCKUX 3ajad M DKOJOTMYeCKH OOOCHOBAHHOTO
OTHOILLEHUS K CBOEMY 310POBBIO U IIPUPOJHOM CpeLE;

- yYMeTh TMPOBOJIUTH pacyeTbl IO XUMHYECKUM QopMmylIaM U
YPaBHEHMSIM XUMHUYECKUX PpEaKIUil C HMCIOJIb30BaHUEM (PU3MUECKUX
BEJINYUH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMalbHbIE YCIIOBHS) ra3oB, KOJIMUYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHCTEMHbIE XHUMHYECKHE 3HaHUS s T[PUHATUSA
pelleHnid B KOHKPETHBIX JKM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEILIECTBAMH U UX PUMEHEHHEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanmm3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HayKM M OOILIECTBEHHOW IPAKTUKH, OCHOBAaHHOTO Ha
IUaore  KyJibTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHUIO
CBOETO MECTa B MOJIUKYIETYPHOM MHUPE;

- COBEpILEHCTBOBAaHUE S3BIKOBOM M UYHUTATENIbCKOU

KyJIbTYpbl KakK CpEACTBAa B3aUMOACHCTBUS MEXKAY
JFOABMH U TTO3HAHMSI MUDA;

- OCO3HaHWE 1IEHHOCTHM HAy4yHOM JESTEeIbHOCTH,
TFOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U
UCCJIEIOBATEIBCKYIO JIESTEIbHOCTh UHAUBHUIYAIbHO U B
rpymne;

OBananenue YHHMBEPCAIbHBIMH Y4eOHBbIMH

NMO3HABATEJIbHbIMH 1eHCTBUAMM:

B) padora ¢ undgopmanueii:

- BIQJETh HABbIKAMHU TMOJy4YeHHS HUHOpManuu U3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILECTBIIATh IOUCK, aHaU3, CHUCTEMAaTH3alMI0 M
UHTEpIpEeTannio HWHGOPMAIMKA PA3IUYHBIX BHIOB H
(bopM mpecTaBIeHHUS;

- cOo37aBaTh TEKCTHl B PA3JIMYHBIX (opMaTax C Yy4ETOM
Ha3HaueHus MHQOpPMalMM | LEJIeBOM ayJUTOpHH,
BbIOMpass ONTUMaJIbHYIO (GOpMy TPEACTABIECHUS U
BU3YaJIH3aliy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTD
UH(pOpMaLINH, €€ COOTBETCTBHE MPABOBBIM M MOPAIbHO-
STHYECKUM HOpMaM;

- WCIONB30BaTh  CpelICTBA  HMH(POPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B pEIICHHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpTraHU3aI[MOHHBIX
3amady ¢ coOmro/ieHneM TpeOOBaHWUW  APrOHOMHKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HMH(POPMAIMOHHOM

- yMeThb IUIAHUPOBATh M BBHINOJTHATh XUMHUYECKUNA DSKCHEPUMEHT
(npeBpallleHUs OPraHUYECKUX BELIECTB IIPU HArpeBaHUM, IOJIyYEHHE
STWJIEHA M U3yYEeHHE €ro CBOMCTB, KayeCTBEHHbIE pPEaKIUU Ha
QJIBJICTU/IBI, KpaxMaJj, YKCYCHYIO KUCIOTY; JCHaTypauus OelKOB Ipu
HarpeBaHuu, [[BETHbIE PEaKIUu OENKOB; MPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, OmpelensiTh Cpely BOIHBIX pAacTBOPOB, KayeCTBEHHBIC
peakuuu Ha cyibdaT-, KapOOHaT- M XJIOPHUA-aHUOHBI, HAa KAaTHOH
aMMOHHS; peulaTh 3KCIEpUMEHTaIbHbIE 33aaul 110 TemaMm "Meraibl"
n "Hemertamasl'") B COOTBETCTBUU C TIPaBUJIAMH TEXHUKH O€30MaCHOCTH
mpu OOpalleHWy ¢ BeIecTBaMU M J1a00paTOpHBEIM 000pPYIOBAHHUEM;
MPEJICTaBIATh PEe3yibTaThl XUMHUYECKOIO OJKCIepUMeHTa B ¢dopMme
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKIMid U (HOpMyITHpOBAThH
BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

- YMETh aHaJIM3UPOBATH XMMUYECKYIO0 MH(OpMALMIO, MOJIYyYaeMYI0 U3
Pa3HbIX UCTOYHHUKOB (CPEICTB MaccoBoi uHpopMaluu, cetb MHTepHeT
¥ IpyTHe);

- BJaJETh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHUS BEIECTB U

XUMHAYECKHX sBICHUN (HAOIIOAEHWE, W3MEpEHHe, OSKCIIEPUMEHT,
MO/IEIUPOBAHUE);
- yYMeTh TMPOBOJIUTH pacyeTbl IO XUMHYECKUM QopMmylIaM U

YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C HUCIIOJB30BaHHEM (I)I/I3I/I‘ICCKI/IX
BCJIMYHH, XAapaKTCPU3YIOIINX BCHICCTBA C KOJIUYECTBEHHOU CTOPOHBI:
MaccChl, o0BeMa (HOpMaJ'IBHLIC YCJ'IOBI/IH) ra3oB, KOJINMYCCTBA BCUICCTBA,
HCIIOJIb30BAaTh CHUCTEMHBIC XUMHWYCCKUC 3HAHHUA OJId T[PUHATHA
peIJ_IeHI/II\/’I B KOHKPCTHBIX JKH3HCHHBIX CHTyalUsdAX, CBA3daHHBIX C
BCIICCTBAMHU U UX IIPUMCHCHUCM




0€30I1aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3alUMOJICHCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAaMOPAa3BUTHIO, CaMOCTOATEIIBHOCTH W
CaMOOITPEAEIIEHHUIO;

-OBJIaJICHUE HABBIKAMU  Yy4eOHO-HCCIICOBATEIHCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIbHOCTH;

OBJaeHue YHUBEPCAJbHBIMH KOMMYHHKATHUBHBIMH
JeHCTBUSIMHU:

0) coBMecTHasl 1eATeJIbHOCTD.

- IOHUMAaTh U MCHOJIb30BATh MPEUMYIIECTBA KOMaHHON
Y UHIUBUTyIbHOU PaOOTHI;

- [PUHUMATH LEIM COBMECTHOW  JI€ATEIbHOCTH,
OpraHU30BbIBaTh W KOOPJAWHUPOBATH ACHCTBHUS IO €€
JOCTUKCHUIO: COCTAaBIISITh IJ1aH JIEHCTBHA,
pacnpenensiaTb pojd C Y4ETOM MHEHHMH Y4YaCTHHKOB
00CyXaaTh pe3yJbTaThl COBMECTHOM paOOTHI;

- KOOPJAMHUPOBATH M BBHIMOJHATH PaOOTy B YCIOBHSX
peajbHOTO, BUPTYAJIBHOTO HM  KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYHIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE TOBEICHHE
B PAa3IMYHBIX CHUTYyalUsiX, MHPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM
OBiageHue  yHMBeEpPCAJIbLHBIMH
JeHCTBUSIMHU:

I') NPUHATHE ceOsl M IPYTHX JIIOJeii:
- MPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHX JIOJIEH TIPH
aHAJIN3€ PE3YJIBTATOB JIEATENBHOCTH;

- MpU3HABaTh CBOE MPaBO W MpaBO JAPYruX JIIOAEH Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUU
JPYTOro 4eji0BeKa;

peryJIsiTHBHBIMH

- yMeThb IUIAHUPOBAaTh M BBHINOJTHATH XUMHUYECKUNA DSKCHEPUMEHT
(npeBpallleHUs OPraHUYECKUX BEUIECTB IIPU HArpeBaHUM, IOJIyYEHUE
STWJIIEHa M U3YyYE€HHE €ro CBOICTB, KauyeCTBEHHbIC pEaKUHUU Ha
QJIBJICTU/IBI, KpaxMaj, YKCYCHYIO KUCIOTY; JCHaTypauus OelKOB Ipu
HarpeBaHuu, [[BETHbIC PEAKIUU OENKOB; MPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, oOmpelneisTb Cpeay BOJIHBIX pPACTBOPOB, KayeCTBEHHbBIE
peakuuu Ha cyibdaT-, KapOOHaT- M XJIOPHA-aHUOHBI, Ha KAaTHOH
aMMOHHUS; peulaTh 3KCIEpUMEHTalbHbIE 33Jaul 1o Temam "Meraibl"
n "Hemertamisl'") B COOTBETCTBUY C IIPABUJIAMH TEXHUKHA 0€30MaCHOCTH
mpu OOpalleHWy ¢ BeIecTBaMHU M J1a00paTOpHBIM 000pPYIOBAHHUEM;
MPE/ICTaBIATh PEe3ybTaThl XUMHUYECKOIO OJKCIepUMEHTa B ¢dopMme
3allCH YPAaBHEHUH COOTBETCTBYIOIIMX pPEAKIMA U (HOpMyITHpOBAThH
BBIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB




OK 07.

B 00J1acTH YK0JI0rH4YeCKOro BOCIIUTAHHUS

- C(bOpMI/IpOBaTB npeaAcCTaBJICHUA: O XHUMHYSCKOHN COCTaBJ'IHIOH_IeI\/'I

CopeiicTBoBath | - CHOPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIBTYDHI, | €CTECTBCHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHUU B TIO3HAHHUU
COXpAHEHUIO IMOHUMAaHH1E BIIHSTHUS COITMATbHO-KOHOMUYECKHX | IBJICHUH TMPUPOIBI, B (OPMHUPOBAHWU MBIIUICHUS H  KYJIbTYpbI
OKpY’Kalolle | MpOIIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOW | IMYHOCTH, €€ (YHKIMOHAJIBHOH TI'PAaMOTHOCTH, HEOOXOAMMOM s
cpenbl, cpebl, OCO3HAHHE I7100aJ5HOTO XapakTepa | peIIeHUs] MPAKTUYECKUX 3alad M DKOJIOTHYECKH OOOCHOBAHHOTO
pecypcocOepex | IKOJIIOTUYECKUX MPpoOiIeMm; OTHOIIIEHUA K CBOEMY 3JI0POBBIO U IIPUPOJHON CPELIE;

CHHUIO, - IUIAHUPOBAaHWE W OCYIIECTBJIEHHWE JEHCTBMM B |- YMETh COOMIOATh TIpaBWIa OSKOJOTHYECKH  IIeJIeCO00pa3HOro
MIPUMEHSTH OKpYXarolel cpele Ha OCHOBE 3HAHUS IEJEH | TOBEAEHUS B OBITY U TPYIOBOW NEATEIHHOCTH B IENSAX COXPaHCHHS
3HaHMA 00 YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA; CBOETO 3JIOPOBbSI M OKpY’KalOIIEH MNPUPOJHON CpEIbl; YYUTHIBATH
H3MEHCHHH AKTUBHOE HENPHUITUE JECUCTBUM, MPUHOCAIIMX BpEJ | OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl ONPEICIICHHBIX
KJIMMaTa, OKpYXarolliei cpee; BEILIECTB, MOHMMAs CMBbICH IIOKa3aTessl MpeAesIbHOW JI0IyCTUMOM
TIPUHITUTIBI - YMEHHE MIPOTHO3UPOBATH HEOJIaronpusaTHBIC | KOHLIEHTPAIUU

OEPEIKITUBOTO 9KOJIOTHYECKHE MMOCJICICTBUSA MpEaIPUHUMAEMBbIX

MPOU3BOJACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;

3 pexTUBHO - pacuIMpeHUE OINbITa JEATEIbHOCTH HKOJIOTUYECKOMN

JICUCTBOBATh B | HAIIPABJIICHHOCTH;

Ype3BbIYANHBIX | - OBJIaJCHUE HABBIKAMHU y4€OHO-HCCIIE0BATENLCKOM,

CUTYaIUSIX NPOEKTHOM U COLUATBHOM IESTEIbHOCTH;

IIK 5.4. B yacTu TpYyA0BOro BOCIMTAHMSA: -BJIAJETh CHUCTEMOM XMMMYECKHX 3HAHHUM, KOTOpAass BKJIKOYAET
Peann3oBeiBaTh | - TOTOBHOCTH K Tpyay, OCO3HAHNE NEHHOCTHU MAaCTCPCTBA, (baKTonoqueCKHe CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUH U
TEXHOIOTHYECK | TPYHOIIO0HE; 0€30MacHOM  HCIMOJb30BAHUHM  BAKHEHIIMX  HEOPraHWYEeCKUX U
He NpoLeCChl B | - FOTOBHOCTBV K aKT“BHgﬁ ACATCIBHOCTH | opraHUYecKUX BEIIECTB B OBITY M MPAKTHUYECKON ESITEIbHOCTH
MAIMHOCTPOUT | TEXHOJIOTUYECKOH W COUMATILHON  HANPABICHHOCTH, | yenopeka:

€IIbHOM CIIOCOOHOCTH WHHIUUPOBATH, IJTAHUPOBATh u

IIPOU3BOJCTBE C | CAMOCTOSITEIBHO BBIIIOJIHATH TAKYIO JEATEIBHOCTD; - YMETh IJIAHUPOBATH U BBITOIHATh XUMUYECKHUI IKCIIEPUMEHT
cOoONIOZICHUEM | - MHTEpPEC K pa3iMuHbiM cdepaM npodheccuoHaTbHOM

TpeboBaHuUit IesITeIbHOCTH. -pelaTh YKCHEPUMEHTAIIbHBIC 33]]a4u 110 TeMaM "MeTtaiuibl" 1

OoXpaHbl TpyAa, | OBJaaaeHue YHUBEPCAJIbHbIMH yuyeoHbiMu | "Hemertannsl") B COOTBETCTBUY C IPaBUIAMU TEXHUKHU 0€301MaCHOCTH
0e30IMacHOCTH | MO3HABATEIbLHBIMH J€iCTBHAMM: npu oOpaIeH!  C BEIIeCTBAMHU

JKU3HEAEATEIbH | a) 0a30Bble JIOrHUecKHe JeiCcTBUA.

OCTH M 3alIUTHI | - CAMOCTOSATEILHO (DOPMYJIHPOBATh U aKTyaJU3UPOBATh | - YMETh COOJIIOATh IPABUIIA FKOJIOTUYECKH 1eeCO00pPa3HOro
OKpYXKaroIein mpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE, MOBEICHUS B OBITY M TPYJOBOM JESITELHOCTH B LIESIX COXPAHECHUS

cpensl,

- YCTaHaBJIMBATb CylIcCTB €HHBIN IMPpU3HAK 50041

CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOIHOMN CPE/bl; YUUTHIBATh




NPUHIUIIOB U
METO/I0B
OEpEIKITUBOTO
POM3BOJICTBA.

OCHOBAaHMS I  CPaBHEHHUSA, KIaCCH(PHUKALUU |
000011IeHH S

- ONpPENENATh LEIU AEATCIbHOCTH, 3aaBaTh MMapaMeTPhI
nu KpI/ITepI/II/I HUX OJOCTUKCHUA,

OTIACHOCTh BO3CHCTBHUS HA KUBBIE OPTaHU3MBI OTIPEICTICHHBIX
BEILIECTB, TOHUMAsi CMBICJ MOKAa3aTess MPeAeIbHON JOMYyCTUMOM
KOHIICHTPAILINH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

«XHUMUSA»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72
B T.4. popMe NMPaKTHYECKOIi MOATOTOBKE 10
OcHOBHOE cojIepKaHue 60
BT. 4.

TeopeTuieckoe o0ydeHue 46
MPAKTUYECKHUE 3aHITUS 10
71a00paTOPHBIE 3aHATHS 4

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 10
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

MPAKTUYECKHUE 3aHSITUS 10
IIpomMeskyTouHasi aTTecTalus (3a4eT) 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHNE JUCHUILIHHBI

B Tom unciie B @opmupyem
Conep:kanue y4yeOHOro Matepuasia (0CHOBHOE M PO eccHOHAIBLHO-
HaumeHoBaHue . Oo0bem dopme ble
OpPHEHTHPOBAHHOE), J1a00paTOPHbIE H NPAKTHYECKHE 3aHATHS, TPUKJIATHOM .
pa3aeyioB U TeM YacoB  [MPAKTHYECKOH| KOMIIeTEeHI]
MOAYJIb
y NMOAr0OTOBKH un
1 2 3 4

OcHoBHOE coepKaHue 64
Pa3nea 1. OcHOBBI CTpOEHHUS BelecTBa 6
Tema 1.1. OcHoBHoOe coJepkaHue 4 OK 01
Crtpoenue aToMOB
XAMHUECKHX Teopernueckoe odyueHue 2
AJIEMEHTOB U y »
npupoaa CoBpeMeHHast Mojelib CTpoeHus aTtoma. CHUMBOJMYECKHH S3BIK XUMHU. XUMUYECKUU
XUMIECKOi AJIEMEHT. DNeKTpoHHas KoHpurypamus atoma. Knaccudukanus XuMHUYECKUX 3JI€MEHTOB
CRSI3H (s-, p-, d-BVJIeMeHTI)I). BasienTHBIE 237€KTpOHBI. BalleHTHOCTS. ?JIGKTpOHHaSI npupozaa 2

XUMHYECKOH CBSI3H. DIEKTPOOTPULIATENHHOCTh. BUABI XUMUYECKOM CBSI3U (KOBaJIGHTHAS,

WOHHAas1, METaJInuecKasi, BOJIOPOJIHAS) U CIIOCOOBI €e 00pa3oBaHus

IIpakTH4eckue 3aHATHSA 2

Pemenne 3amannii Ha WCITONB30BAHNE XMMHUUECKONM CMMBOJMKH W HA3BAaHUHM COCIMHEHWH

10 HOMEHKJIAType MEXKIYHApOAHOTO CO03a TEOPETHMUECKOW W TMPUKIATHON XUMUU H

TPUBHAIBHBIX HAa3BaHWW I COCTABJICHHS XUMHUYECKUX (HOPMYJT JBYXaTOMHBIX

coequHeHN (OKCUIIOB, CyJIb(GUIOB, THUAPUIAOB H T.M.) U APYTUX HEOPTaHUUYECKUX 2

COEIMHEHMI OTAENbHBIX KIJIacCOB.

[IpakTHueckue 3aaHusl HA YCTaHOBJIEHUE CBS3U MEX]y CTPOCHHUEM aTOMOB XMMHUUYECKHX

AJIEMEHTOB MU TEPHOJWYECKUM H3MEHEHHWEM CBOMCTB XHMHUYECKHX JJIIEMEHTOB W WX

COEIMHEHHI B COOTBETCTBHH C MOJI0KeHHEeM [lepuoauuyeckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01

12



[Tepuoanueckuit
3aK0H W Ta0JuIa
.. MenneneeBa

Teopernyeckoe o0yueHue

[Tepuonnueckas cucrema xuMuueckux 3neMeHToB .M. MenaeneeBa. ®U3nuecKuii CMbICIT
[Tepuonuueckoro 3akona /[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MTPOCTHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBHHU C IMOJIOKEHUEM XMMHYECKOTo 3ieMeHTa B [lepronuueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HadeHue Ilepuonnueckoro 3akona JI.11. Menneneesa.
[Iporno3s JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX AJIEMEHTOB.

Pemrenue TeopeTnuecknx 3aaHUil Ha XapaKTePU3ALMI0 XUMUYECKUX 3JIEMEHTOB
«MeTtamuyeckre / HeMETaJUTMYECKHUE CBOMCTBA, DJIICKTPOOTPHUIIATEIIBHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM H MOJIOKEHHUEM B
MEPUOANYECKON CUCTeME XUMUYeCcKuX 3iueMeHToB .M. MenneneeBa»

OK 02

Pa3nes 2. Xumnueckue peakiuu

10

Tema 2.1. Tumsl
XUMHUYECKUX
peakuuii

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB.
CocrapneHnre ypaBHEHUHN PEaKIUid COSAMHEHUS, PAa3JIOKEHNUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
peakiuii TOpeHusi, OKUCIECHHUSI-BOCCTAHOBIICHHUSL.

YPaBHeHI/ISI OKHCJIICHHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJ'H/ITCJ'H) 158
BOcCcTaHOBUTENh. COCTaBIEHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJIOM JIEKTPOHHOTO Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKITUU
B IIPUPO/JIE, TPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonnuectBenHble oTHOIIEHHS B XUMHH. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTbl TO YpaBHEHHMSIM XUMHUYECKUX peakiuil. Moiab Kak eJMHHIA KOJMYEeCTBa
BeulecTBa. MomsipHast Macca. 3aKOHbI COXpPaHEHMsI Macchl M SHEPruu. 3aKoH ABOTajpo.
MossipHblii 06beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh ra3oB. PacueTbl Mo ypaBHEHUSM
XUMHUYECKHUX PEaKIMi ¢ HCIOIb30BaHUEM MacChl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB,
KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DIIEKTPOJIUTHYECKA OK 04
s ucconmanus i | 1 €opeTHdecKoe odyenue 4
MOHHBII 0OMEH

Teopust 3yeKTpoaUTHYECKON Juccouuanuu. MoHBL. DIEKTPOIUTHI, HEIIEKTPOJIUTHI.

Peakuuu nonnoro oomena. CocrapiieHue peaklivii HOHHOTO 0OMeHa IMyTeM COCTaBJICHUS

UX IIOJIHBIX M COKpAILlEHHBIX MOHHBIX YpaBHEHHH. KHCIOTHO-OCHOBHBIE PpEAKLIUH. 4

3ajaHus Ha COCTABIICHUE NOHHBIX PEaKINi
KonTpoasnas

CrpoeHue BenecTBa U XMMHUYECKUE PEaKLIUU 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKUX BelEeCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa 1 Teoperuueckoe o0yueHue 2 [IK 5.4
CTpOCHHE .

[Ipenmer Heoprannyeckoit xumun. Kitaccuukanus Heopranmdeckux Beiects. [IpocTsie
HCOPTaHMHUCCKUX | ) noxkHbie BemecTBa. OCHOBHBIC KIACCHI CIIOXKHBIX BEIIECTB (oxcuABI, TUIPOKCUTIBI,
BCILCCTB KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATpEraTHble COCTOSHUS

BemlecTBa. Kpucramunyeckue u amop(Hble BemiecTBa. TUIBI KPUCTALIMYECKUX PELIETOK 2

(aTomHas1, MOJIEKyJIsipHAasi, HIOHHAs!, METaJlInyecKas). 3aBUCUMOCTh (PU3HUECKHUX CBOWCTB

BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH

BELIECTB OT BUJa XUMUYECKON CBSA3H U TUIA KpUCTAUINYECKOU pemeTku. [IpruunHel

MHOTI000pa3us BELIECTB

IIpakTuyeckue 3aHATHSA 2

Homenknatypa HEOpraHMueCK1X BEIIECTB: HA3BaHHUE BELIECTBA UCXOS U3 UX

XUMHUYECKON (OpMYJIbl UM COCTaBICHUE XUMHUECKON (OPMYJIIbI UCXO/S U3 HA3BAHUS 2

BemlecTsa 1o MexayHapoanou (MIOITAK) unu TpuBnanbHOM HOMEHKIIATYpE.
Pemenne 3amanuii mo kimaccudukanud, HOMEHKJIATYype W XUMUYECKHM (opmyiiam
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HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHbIH ras, YIJIEKHCIbIA ra3, aMMHaK,
raiieHasi U3BeCTh, HeralleHast U3BeCTh, MUThEBAs COJIAa U JPYTUX): HA3bIBATh U COCTABIIATH
(opMyJIbI XUMUYECKUX BELIECTB, ONPEACIISTh MPUHAATIC)KHOCTh K Kiaccy.

HcTounnku xumMudeckoi nHpopmaIuu (CpeIcCTB MacCOBOM MH(popMaIuu, ceTh MHTepHET
u apyrue). [louck undopmauu no Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
hopmyaam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CBOMCTRA Teopernueckoe odyueHue [IK 5.4
HEOPraHUYECKUX .

Mertasmibl. O6ume Gpusnueckue 1 XuMHYECKUe CBOMCTBAa MeTa/IoB. CriocoObl MOJTy4eHus!.
Betects 3Haue€HUE METAJJIOB M HEMETAIJIOB B MPUPOAEC M KU3HEACSITEIbHOCTH 4YEJIOBEKA U

opranuzMoB. Kopposus MeramioB: BuAbl KOPPO3UH, CHOCOOBI 3aIIUThl METAIOB OT

KOppo3uu

Hemeramnpl. OOumme ¢usuyeckue M XHMMHUYECKUE CBOWCTBA HEMETAJUIOB. TuUNHYHbBIE

cBorictBa HemetaiwioB IV— VII rpynn. Knaccudukanus m HOMEHKIATypa COEIMHEHHHA

HemeTaoB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIECTB (OKCHJIOB,

TUJIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTBIX

BELIECTB, BOJOPOIHBIX COEIUHEHMH, BBICIINX OKCUIOB ¥ TUAPOKCUIIOB

IIpakTH4eckne 3aHATHA

CocraBiieHHE YpaBHEHMH XUMHUYECKMX PEaKIMM C Y4YaCTHEM IIPOCTBIX M CIOXHBIX

HEOpPraHMYECKHUX BEUIECTB: METAJJIOB M HEMETAJIJIOB; OKCUAOB METAJUIOB, HEMETAIJIOB U

aM(QOTEpHBIX DJIEMEHTOB; HEOPraHMYECKMX KHUCJIOT, OCHOBaHUM M aM(pOTEpHBIX

THIPOKCHU/I0B; HEOPTaHUYECKUX COJIEH, XapaKTEepU3YIOIIHUX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB,

MoJy4eHre 1 0e30MacHOe UCIOIb30BaHNE BaKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY

u ipu padoTe no cnenuanbHocTh 15.02.16 TexHOoMOTUS MAIIMHOCTPOCHHS
Tema 3.3. OcHoBHOe coep:kaHue OK 01
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Nnentuduxanus | Teoperuueckoe o0yueHue 2 OK 02
HEOpraHn4eCcKux OK 04
BEIIECTB Wnentudukanus HeopraHudeckux BemlecTB. Pernienne 3agad mo XMMHUYECKUM CBOMCTBaM

METaJUIOB U HEMETAJUIOB, 110 PACIO3HABAHUIO U IOJYYECHHUIO COCIUHEHUN METAJLIOB U

HEMETAJUIOB. 2

Wnentudukaniss HEOPraHMYECKNX BEIIECTB C MCIOJIb30BAHUEM UX (PU3MKO-XMMHUYECKHX

CBOMCTB, XapaKTepHBIX KaueCTBEHHBIX peakuuii. KauecTBeHHBIE peakiuu Ha Cyib(har-,

KapOOHaT- U XJIOPU]I-aHUOHBI, HA KATUOH aMMOHHS
KonTpoabnas .

CBolicTBa HEOPraHUYECKUX BEIIECTB 2
padoTra 2
Pa3znen 4. CTtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, [IK 5.4
CTpOeHHE 1 Teopernueckoe odyueHue 4
HOMEHKJIaTypa . .

[losiBneHue u pa3BUTHE OPTraHUYECKOM XMMHUHU Kak HayKu. [Ipeamer oprannueckoit
OPTaHHMHCECKuX XUMHH. MeCTO U 3HaYeHHE OPraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK.
BeIIECTB XUMUYECKOE CTPOCHHE KaK IOPSAOK COECIUHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO HX

BaJICHTHOCTH. OCHOBHBIE MOJIO)KEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OPraHMYECKUX

coequHennii A.M. byrmiepoBa. VYrinepoaHbIi CKEJIET OpPraHUYeCKOW MOJIEKYJIBI.

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOeHHs Mouiekyid. M3omepus u 9

HU30MEPHI.

[lonsitTne o ¢yHknuoHanbHOW rpynne. Pamukan. IlpuHnunsl — kiaccuukanuu

OPraHMYECKHX  COCIMHEHUH. MexnyHapoaHas  HOMEHKJIATypa M IPHUHIIMIIBI

HOMEHKJIATypbl OpraHuYecKuX coeAuHeHui. [lonsTre 06 azoTrcoaepKalux COeAMHEHUSIX,

OMOJIOTMYECKM  aKTUBHBIX  BellecTBax  (yrjieBojax, »KuUpax, Oenkax ©  Jp.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO)

HomeHnknatypa OpraHm4eckux COEIMHEHHUH OTHENbHBIX KJIAacCOB  (HACBILICHHBIE,

HEHACBILIEHHbIE M APOMATUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI, PEHOIBbI, alIbJIeTU/Ibl, KETOHBDI,

KapOOHOBBIE KHCIOTHI U JAp.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX 2

(GopMya OpPraHMYEeCKUX BEIIECTB OTAEIbHBIX KJIACCOB, HCIOJIBb3Ys MX HA3BaHUS II0
CUCTEMAaTUYEeCKOW U TPUBHAIbHON HOMEHKJIAType (3THJIEH, alleTHJIeH, TIUIepuH, (eHo,
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dbopmanipieru;, YKCyCHas KHUCIOTa, TJAWIWH). PacdeTsl mpocteimmerr ¢GopMyIsl
OpraHUYEeCKON MOJIEKYJIbI, UCXO/Isl U3 AJIEMEHTHOro cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHoOe cogepkaHue

12

TeopeTI/meCKoe oﬁyqe}me

10

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKHX COCAMHEHUW OTHAEJBbHBIX KJIACCOB
(ocobeHHOCTH KiIaccu(PUKalUU ¥ HOMEHKIIATYPbl BHYTPH Kjlacca; TOMOJIOTHUECKHUH Pl U
obmiast gopmyna; uzomepus; (GpU3UUECKHE CBOWCTBA; XMMHYECKHUE CBOMCTBA; CIIOCOOBI
MTOJTYYEHU):

— TpeAebHbIE YIIIEBOJOPO/Ibl (AJIKaHbI M LIMKIJIOAJIKAHbl). ['OpeHne MeTaHa Kak OIUH U3
OCHOBHBIX HCTOYHUKOB T€IJIJa B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NPUPOIHBIX
YIIIEBOAOPOAOB, HAXOXKIECHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (aJKEeHbl, AJIKUHBl U aJKaJUueHbl) U apOMaTHYECKHE YIJIEBOJOPOJIbI.
I'openue aneruineHa Kak UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU IJI CBAPKHU U PE3KU
METaJUIOB

— KHCJIOPOJCOACPKAIINE COCIUHEHUS (CIUPTHl U (DEHOJBbI, KapOOHOBBIE KHUCIOTHI H
3¢uphl, ambACTUABl M KETOHBI, JKUPBL, YIieBoAbl). I[IpakTHueckoe mpUMEeHEHUE
STWIEHIJIMKOJS, TiuuepuHa, ¢enona. Ilpumenenue Qopmanpaerua, aneTalbIeruja,
YKCYCHOM KHCIOTHI. MbIa Kak COJH BBICIIUX KapOOHOBBIX KHCIOT. Morolue CBOCTBa
MbIJIa

- a30TcoACpIKalIue COCIUHCHUA (aMI/IHLI u AMHWHOKHCJIIOTHI, 6GJ'IKI/I).
BI)ICOKOMOJIeKyHSIpHI)IG COCAUHECHUA (CI/IHTGTI/ILISCKI/IG u 6I/IOJ'IOFI/I‘~I€CKI/I-3KTI/IBHI)I€).
MOHOMep, MMOJIMMEP, CTPYKTYPHOC 3BCHO. HOHI/IMCpI/BaHI/IH O9THJICHAa KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIb30BaAHUA.

I'eneTnueckas CBA3b MCXKAY KlIaCCaMH OPraHuYCCKHUX COE€UHEHMI

IIpakTH4eckHe 3aHATHA

OK 01
OK 02
OK 04
IIK 5.4
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CBoiicTBa OpPraHMYECKMX COEAMHEHMH  OTHAEIbHBIX KJIaccoB (TpUBHAJbHAs H
MEXIyHapoAHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI  IOJyYEHUS):
npeeabHbIe (AJIKaHbI ¥ [IUKJIOANKAaHbI), HETIPEAeIbHbIC (AIKEHBI, AIKMHBI U aJIKaJInE€HbI) U
apOMAaTUYECKUE YTIJIEBOJOPOJbI, COUPTHI U (EHOIBI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
anbJEruJbl U KETOHbI, AMUHbl U aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS.
3azaHusl Ha COCTAaBJICHUE YPAaBHEHUN XMMHYECKUX pPEaKLUi C y4acTUEM OpPraHMYECKUX
BEILIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHHUS

CocraBiieHue cxeM peakiuil (B TOM YHCII€ 110 MPEAJI0KEHHBIM LIEN0YKaM MpeBpalleHuil),
XapaKTEPU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHUYECKHX COEAMHEHUN OTIEIbHBIX
KJIACCOB, CIIOCOOBI WX TIONYYECHUS W Ha3BaHUE OPraHUYECKUX COCIUHEHHH I10
TPUBHAIIBHON WJIM MEXIYHAPOJHON CUCTEMATUYECKONH HOMEHKJIIATYpE.

PemreHne  npakTUKO-OPHEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM HAa  CBOMCTBA
OPraHWYECKUX COCIUHEHUM HCIIONb3YEMBbIX IpH padore 1o crnenuaibHocTd 15.02.16
TexHosorus MalMHOCTPOEHHUS.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
EeSTENTLHOCTH
yeJIoBeKa

OcHOBHOe coiep:KaHue

Teoperuueckoe o0yueHue

buooprannueckne coeauHeHus. I[IpuMeHeHHe W OWOJIOTHYECKAash POJIb YTIICBOJIOB.
OxkucneHe yrieBoJoB — HICTOYHHUK YHEPTHH JKUBBIX OpraHn3MoB. O01acT MPUMEHEHHUS
amMuHOKHUCIOT. [IpeBpaieHuss O6enkoB NUIIM B opraHu3Me. buomornyeckue QyHKIUH
OenkoB. buonornuyeckue (QyHKIUH KXUPOB. Polb OpraHWYecKOW XHMHH B pPElICHUU
po0JeM MUIIEBOM 6€30MacHOCTH

Ponb oprannyeckoil XMMUM B pEIIEHUH MpOOJIEM SHEPreTM4ecKor Oe30MacHOCTH, B
pa3sBUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHMKOB DSHEPTUU
(anmpTEepHATUBHbBIE UCTOYHUKHU 3Hepruun). OnacHOCTh BO3/IEHCTBUS HA JKHUBBIE OPTraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTAEIbHBIX KJIaccoB (YIJIEBOJOPOIBI, CIUPTHI, (HEHOJIBI,
XJIOPOPraHUYeCKHe MPOU3BOJAHBIE, albJAETHABI M JIp.), CMBICH IOKa3aTess MpeaesbHO
JIOTTYCTUMON KOHIIEHTPALuU

JlaGopaTopHble 3aHATUA

OK 01
OK 02
OK 04
IIK 5.4
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JlabopatopHas pabota: “UneHTHduUKaMs OPraHUYECKUX COCIWHEHHH OTAEIbHBIX
KJIaccoB”

WneHtudukanuss OpraHMYECKHX COCJAMHEHWH OTIENBHBIX KJIaccoB (Ha MpHMepe
QIBJICTHJIOB, KpaxMaia, YKCYCHOW KHCIIOTBI, OCTKOB W T.I.) C HCIOJIB30BaHUEM HUX
(U3NKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakiuil. [leHaryparus
Oenka mpu HarpeBaHuH. L[BeTHble peakuuu OenkoB. BO3HMKHOBEHHE AHAIUTHYECKOTO
CHTHAJIA C TOYKH 3pPEHHS XHMHYECKHUX IPOIECCOB MPH NPOTEKAHWU KadyeCTBEHHOU
pPCaKIuu, HOSBOHSIIOH_IGI;'I I/I,HGHTI/I(i)I/H_[I/IpOBaTB MpCII0KCHHLIC OPraHNYCCKHUEC BCIICCTBA

KonTpoabnas Cr o
paGora 3 PYKTypa 1 CBOMCTBA OPTaHMYECKUX BEIIECTB
Pasien 5. KnHeTn:{eclme U TePMOAUHAMHYECKHE 32AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX
peakuuii
Ckopocth OcHoBHOe coaep:xkaHue OK 01
XHMHYECKHX OK 02
peaKIuii. Teoperuueckoe o0yueHue [IK 5.4
XUMHYeCKoe
CKOpOCTh peakIfy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB: MPHUPOJILI PEAruPyHOITUX
paBHOBECHC BEIIIECTB, KOHIEHTpAIMUd PpEarupyrollux BEIIeCTB, TEMIEpaTypbl U  IUIOMIAAU
PEaKIMOHHONW TOBEPXHOCTH. TeruoBble A((EKThl XUMUYECKUX peakiuil. DK30- H
SHJOTEPMUUYECKHE, PEAKIIHH.
OOpatumocTh peakiuii. XMUMHUYEeCKOe paBHOBECHE U €ro CMEIIeHHE IMoJ JeHCTBHEM
paznmuuHbIX (HaKTOPOB (KOHIICHTPAILIMSI PEAreHTOB WJIM MPOAYKTOB PEaKIIMH, TaBJICHUE,
TeMreparypa) Uil CO3JaHUS ONTHUMAlbHBIX YCIOBUNM TPOTEKAHUS XUMHUYECKHX
npoueccos. [Ipuanun Jle Hlarense
IIpakTuyeckue 3aHATHSA OK 01
OK 02
Pemenne mpakTUKO-OpPUEHTHPOBAHHBIX 3aJaHHMii Ha aHanu3 (AKTOPOB, BIHSIONIMX Ha [IK 5.4

W3MEHEHUE CKOPOCTM XHMHMYECKOM peaknuuu, B T.4. C IMO3UIUM SKOJOTHYECKH
11eJ1Ieco00pa3HOro MOBeJAeHUsI B OBITY M TPYAOBOM JEATETBHOCTH MpH padboTe 1o
crienranbHOCTH 15.02.16 TexHoJIOrMsS MAIIMHOCTPOEHMS, B LENSAX COXPAHEHHS] CBOETO
310POBbS U OKPYIKAIOLLEH IIPUPOTHON CPEJIbI.

Pemrenne npakTUKO-OpHMEHTHPOBAHHBIX 3a/IaHUK Ha npuMeHeHue npuHuumna Jle-IlaTense
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AT HAXOXKXACHUA HaIlpaBJICHUA CMCIICHHA pPaBHOBECHUA XHUMHYSCKOHN pP€akiu U aHaJIM3
(baKTOpOB, BJIIMAIONIUX HA CMCIICHUC XUMHWYCCKOI'O PaBHOBCCHA

Pa3pea 6. PacTBOpbI
Tema 6.1. OcHOBHOe coiep:KkaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe odyueHue OK 07
PactBopenue kak (usuko-xummuueckuil mporecc. PactBopsl. CriocoObl MPUTOTOBIICHUS K 5.4
pactBopoB. PactBOprMocTb. MaccoBast [J0as pacTBOpeHHOro BemecTBa. CMbIca
MOKa3aTessl MpeNeiabHO JOMYCTUMOM KOHLIEHTpPAlMM U €ro HCIOJIb30BAaHME B OLICHKE
HKOJIOTUYECKOM O€30MacHOCTH.
[IpaBuiia 3K0JIOTMYECKH 11€1€CO00Pa3HOI0 MOBEAEHUS B OBITY U TPYAOBOM JEATEIbHOCTU
B LIEJIAX COXPAHEHUs CBOETO 3/I0POBbSl U OKpY’KaOLIeW MPUPOTHON Cpeibl; ONACHOCTb
BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPE/ICTICHHBIX BELIECTB.
Perienue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPBI, UCIIOJIb3yEeMbIe
B OBITOBOI M IPOM3BOJCTBEHHOMN JESITEIbHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE conepxaHue OK 01
Hccnenosanne OK 02
cBoiicTB pacTBopos |/1adopaTopHbie 3aHATHS OK 04
IIK 5.4
JIaGoparophas pabota «IIpurotoBiaeHue pacTBOPOB».
[IpuroToBneHue pacTBOPOB 3aJaHHOM (MaccoBOW, %) KOHLEHTpalMH (C TNPAKTHUKO-
OPUEHTUPOBAHHBIMHM BOIPOCAMH) U OTIpEJIeIEHUE CpeJibl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHHE PACTBOPOB
IIpodeccuonanbHO-0OpMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl)
Paszpnen 7. XuMust B ObITY H IPOU3BOACTBEHHOI IEATEILHOCTH YeJI0BEKA OK 01
OK 02
Xumusi B OBITY © | OcHOBHOE COlepKaAHHe OK 04
IIPOU3BOJICTBEHHOH
P OK 07
ACATENBHOCTH Teopernyeckoe o0yuenune
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YCI0BCKa

Hogelimue 1oCTHXEHUS XUMUYECKOW HAyKW M XUMUYECKON TeXHouoruu. Poib xumuu B
00eCTeYeHNH HKOJIOTHYECKOM, DHEPreTHUECKOW M MUIIEBOM 0€30MacHOCTH, pa3BUTHH
MeaunuHbl. [IpaBuna moucka W aHanM3a XUMUYECKOW HHGOpMAalUU M3 Pa3IUYHBIX
UCTOYHUKOB (HayyHas U YyuyeOHO-Hay4yHasi JIMTEpaTypa, CpeIcTBa MacCOBOMU
uHpopmaruu, cetb UHTEpHET)

HpaKaneCRne 3aHATHSA

[Touck u aHaIU3 KEHWCOB O NMPUMEHEHWH XUMUYECKUX BEIIECTB M TEXHOJOTHM C YyYETOM
Oynymiel mpodecCHOHATBHON NEATEIbHOCTH IO TEeMaM: BaXKHEHIIME CTPOUTEIIbHBIC
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEpUasbl, KPACKH, CTEKJIO, KEpAMUKa, MAaTEpUAIIbI IS

I1IK 5.4

AJICKTPOHWKH, HAaHOMAaTEPHAJlbl, TEKCTUJbHBIC BOJIOKHA, WCTOYHUKH DHEPIHH, 4 4
OpFaHI/ILIeCKI/Ie n MI/IHepaJH)HI)Ie YI[06peHI/I$I, JIeKapCTBeHHBIG BCIICCTBA, 6I)ITOBa$I XUMMUA.

3amura: IlpeacraBieHue pe3ynbTaTOB pEIICHUS KeHCOB B (opmMe MHHH-AOKIAma C

Mpe3eHTanuein

IIpome:xxyTouHasi aTTecTalUs 10 JUCHUILIMHE (3a4eT) 2

Bcero 72 10
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY 00ecreYeHHI0

Kabuner «XuMun M OHOJIOTHHY, OCHAIIICHHBI B COOTBETCTBHHM C TPUIOKCHHEM 3
OIIOII-IT no cnenuansHocth 15.02.16 « TexHOMOTHS MAIIMHOCTPOCHUS
3.2. UudopmanuonHoe odecrniedeHne 00yueHust

Jia peanuzanuu MporpaMMbl OUONIMOTEUHBINH (GOHI 00pa3oBaTeNbHON OpraHu3aluu
UMEEeT TIIeYaTHbIE W DJJICKTPOHHBICE OOpa3oBaTelbHbIE W HWHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEIbHOM IIpPOLIECCe, HE CTaplle MATH JIET ¢
MOMEHTA U3JIaHUs.
OCHOBHBIE HCTOYHUKHU:

1. INabpuensa O.C. Xumwust st mpodeccuii U CHEIUATbHOCTEH €CTECTBEHHO-HAYYHOTO
npoduis (7-e uzn.) 2020

2. Ia6puenssu O. C., OctpoymoB U. I'. Xumus s npodeccuii u crenuanibHOCTEH
TEXHUYECKOTO TPOodUis: yU4eOHHK I CTyI. YUpexAcHuid cpea. mpod. obpaszoBanus. — M.,
2021.

3. I'adbpuenssu O. C., OctpoymoB U. I'., CnaakoB C. A., JlopodeeBa H.M. IlpakTuxym:
yue0. [Tocobue s crya. yupexxaenuit cpen. npod. odpazoBanus. — M., 2021.

4. INa6puensa O. C., JIpicopa I'. I'. Xumus. TecTsl, 3a7aun U ynpakHeHUs: yued. mocooue
JUISL CTY 1. yUpexXaeHui cpea. mpod. oopazosanus. — M., 2021.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. [Ma6puensu O. C., OctpoymoB U. I'., Cnaakos C. A. Xumusi: mocoOue JjIsi MOATOTOBKU K
EI'D: yue0. mocobue s cTy . yupexaeHuii cpen. nmpod. oopasosanus. — M., 2020

2. CnankoB C. A., OctpoymoB U. I'., I'abpuensa O. C., Jlykpssnoa H. H. Xumusa nns
npodeccuit U cleUUATbHOCTEH TEXHHUUYECKOro mnpoduiis. DIEKTPOHHOE MPHIIOKEHUE
(anekTpoHHOE y4eOHOE HM3JaHue) Ui CTY. YUpexAeHHi cpen. mnpod. obpazoBaHus. — M.,
2018.

HNuTepHeT-pecypceb:

1. https://chemege.ru/

2. www. hemi. wallst. Ru
3. www. alhimikov. Net
4, www. chem. msu. su

IIporpammHuoe odecnieuenune

1. Omnepaunonnas cucrema Microsoft Windows 10

2. Tlaker mporpamm Microsoft Office Professional Plus 7-zip GNULesser General Public
License (cBoboaHOE IpOrpaMMHOE 0OeciedeHre, He OrPaHuYeHO, OECCPOUHO);

3. Hurepner Opay3ep Google Chrome (OecruiaTHoe mnporpaMmMHOoe oOecneueHue, He
OTpaHHuYEHO, OECCPOUHO);

4. K-Lite Codec Pack — yHuBepcanbHbIii HA00p KOJIEKOB (KOAUPOBIIMKOB-ICKOIMPOBIINKOB) H
YTUIUT JUI1 IPOCMOTpa M 00paboTku aynuo- W BHaeodaiiiaoB (OecryiaTHOE MpPOrpaMMHOE
o0ecrieyeHre, He OrpaHUYEHO, OECCPOUHO);

5. WinDjView — mporpamma s npocMotpa ¢aitnoB B ¢opmare DIV u DjVu (cBoGoaHOe
nporpaMMHOe 0OecriedeHIe, He OTPAaHUYEHO, OECCPOUHO);

6. Foxit Reader — mpukiagHoe MporpaMMHOE OOECIEYCHHE I MPOCMOTPa AIIEKTPOHHBIX
nokymeHToB B crannapte PDF (GecrutatHoe mporpammHoe oOecrieueHre, HEe OTPaHUYEHO,
OeccpovHo).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBLHOI
TACIATLITAHBI

KOHTpOJ'IB N OLCHKa pE3yJIbTaTOB 06yquI/15{ OCYHIECTBIIACTCA IMPEIIoAaBaTCIEM B IIPOLECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00yYaromuMuUCs WHIMBHUIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIEeNOBaHHMNA. Pe3ynbprarel 00yueHHS

OMpCACIIAOT, YTO 06yanOH_II/IeC$I AOJDKHBI 3HATbh, IMOHUMATh U ACMOHCTPUPOBATH IO 3aBCPLICHUU

N3YYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUILUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX
MEpPONPUITHIA, COTIACOBAHHBIX C pe3yJbTaTaMHu 00y4deHHs U cPopMyaupoBaHHBIX ¢ yyeTtom PI'OC
COO (mpeametnbie pe3yabtathl o auctuiuiuae) 1 GI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpusATHI
| | OcHoBHOe conep:xaHue
1 Pa3nea 1. OcHoBbI ®opuymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbI COSIMHEHUI B |XUMHUYECKUX DJIEMEHTOB H
U IIPUPOJA XUMUYECKOU |COOTBETCTBUH CO IPUPOJIa XMMUUYECKOH CBSI3N.
CBSI3U CTETIeHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIIEHUE
XMMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (hopmyi
UCXO/1 U3 BAJIEHTHOCTH U |JIByXaTOMHBIX COCTUHEHUN
JIEKTPOOTPHULATENLHOCTH |(OKCHJIOB, CYIb(MUI0B, THIAPHJIOB
U T.IL).
3. 3aiaHus Ha UCIOJIb30BaHHE
XUMHAYECKON CHMBOJIUKH U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIaType MEXyHApOIHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMHUECKUX
(hopmyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTaHUIECKUX
COEIMHEHM OTAEIBHBIX KJIacCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.U. XHUMHYECKHE JIEMEHTHl B |HEMETaJJINYECKHUE CBOMCTBA,
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

Meupeneena

COOTBETCTBHUH C UX
MIOJIO’KECHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX JIECMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUOANYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX JIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBHUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUYECKHUE 3a1aHUs HA
XapaKTEPHU3ALUI0 XUMUUECKUX
9JEMEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
MIEPUOINYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3gen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas padora
«CTpoenue BenecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peakuui

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha cocTaBleHUE
YpPaBHEHUH pEaKIUi:

— COeJMHEHMSI, 3aMEeIleHUS,
pasnokeHus, 0OMeHa,

— OKHCIIUTENHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN C
HCIIOJIb30BaHUEM METOIa
3JIEKTPOHHOTO OajaHca.
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
peakLu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DIEKTPOIUTHYCCKAS
IIUCCOLMALNAA U HOHHBII
oboMeH

CocCTaBJIATh ypaBHCHHUS
XUMHYECKHX PEaKIHH
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHI/IqGCKI/IX BCILICCTB

1. 3amaHust Ha COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4acTUEM KHCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turibt
XUMHYECKUX peakiui'

Paspnen 3. Crpoenue u
CBONCTBA
HEOPraHu4eCKHX
BelIeCTB

HccnenoBats cTpoeHue u
CBOIICTBA
HEOPraHHYeCKuX
BellecTB

KonTtpoabsnas padora
«CBOMCTBa HEOPraHHYECKUX
BeIIeCTB)»
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

3.1

OK 01
I1IK 5.4

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJIBI ICXOS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluu, HOMEHKJIaType 1
XUMHYECKUM (popmyram
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THIA KPUCTAIIMYECKON
pElIeTKH

3.2

OK 01
OK 02
I1IK 5.4

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM TMIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX IIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTyUEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C y4aCTHUEM
HEOpPraHMYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’
4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIICTBA oprann4eckux («CTpoeHune u cBOMCTBA
OPraHu4eCKuX BeleCTB OpPraHM4eCcKHX BelecTB)
BeIeCTB
41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
[IK 5.4 |cTtpoenue u OpraHMYEeCcKHe BEIIeCTBA B [HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJICNbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreimen Gopmybt
OpPraHUYECKOI MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUH XMMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKUX
[1IK 5.4 OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHHUS.
2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKIIMM C ydacTHeM
OpPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBpaltieHusi OpraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02  |opraHnuyeckux BELIECTB, |KAUECTBEHHBIE PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XUMHYECKUX PEAKIUN C y4acCTUEM
[IK 5.4 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNIbHBIX |OPraHUYECKUX BEIIECTB, B T.Y.
Y IIPOU3BOACTBEHHOM KJIacCOB UCIIOJIb3YEMBIX IS UX
JIeATETLHOCTH YeJIOBEKa uacHTU()HUKAINH B OBITY H
MPOMBIITUICHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTIENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeakuui
XHMHUYECKHX peakumid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTpPAlMM  |TEOPETHUYECKUE 3aJaHus Ha
I[IK 5.4 |paBHOBecue pearupyromux BenecTB U |aHanu3 GaKTOPOB, BIHSIONIUX HA
TEeMIIepaTypbl Ha CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMUYECKOU
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs HA
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxaeHUs
peaKIuu Cpeibl U HaIpaBJIeHUs] CMEUICHUS
TEeMIIepaTyphl Ha PaBHOBECHS] XUMHUECKOU peaKIIu
CMENICHUE XUMUYECKOTO |1 aHaIu3 (DaKTOPOB, BIUSIOIMINX
paBHOBECHs Ha CMEIIEHNE XUMHUIECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU

28




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
I1IK 5.4 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
I[IK 5.4 HWCTUHHBIX pacTBOPOB

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHMe (CoAep/KaHue TPUKIATHOTO MOLYJIs)

7 Paspnen 7. OuenuBath nocJjieacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AeITeJIbHOCTH YeJI0BeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
I1IK 5.4

XuMmus B ObITY U
IIPOU3BOJCTBEHHOMN
NESITeIbHOCTH YEJI0BEKA

O11eHMBATh MTOCIEACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oynymieit
pohecCUOHATLHOM
JESITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [Torennenue KIMMaTa u
BBICBOOOKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. byayuiie MaTepuansl JUisi aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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