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1. OBIIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHbI «XUMMUWA»

1.1. MecTO JTHCHUIJIMHBI B CTPYKTYpP€e OCHOBHOI nMpodeccuoHaJIbHOM
o0pa3oBaTeJIbHOW NPOrpaMMBbI

OO6mieoOpazoBaTenbHas AUCHUIIIMHA «XUMUS» SABISETCA 00s3aTEIbHON
YacThl0  00IIE0Opa30BaTENBHOIO LHMKJIA 00pa30BaTEIbHOM MIPOrpamMmbl B
cootBercTBUM ¢ PI'OC CIIO 1o npodeccun 23.01.09 MammHucT 10KOMOTHBA.

TpynoeMKOCTh JUCHUIUIMHBI « XUMHs» Ha 0a30BOM YPOBHE COCTaBIsET 72
yaca, U3 KOTOpeIX 64 uaca - 0a30Bblii Moaynb (6 pas3nenoB) u 6 4YacoB -
NpuKIagHoOM Mmonayib (1 paszmen), BKIIOYAOMIMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiep>KaHie KOHKPETHOU MpodeCcCuu Uiiu CeUalIbHOCTH.

[IpuknagHoil MOITyNb BKIItOUaeT ofuH paszzaen. Paznen 7 «Xumust B ObITY U
IIPOU3BOJCTBEHHON  JEATENIbHOCTH  YEJNOBEKa»  pealu3yercd s BceX
npodeccuil/crenuanibHOCTe Ha MaTepualie KeHCOB, CBSI3aHHBIX C DKOJIOTHYECKON
0€30MacHOCThI0 U OIICHKOM TMOCJIEACTBUM OBITOBOM ¥ MPOU3BOACTBEHHOM
JEATeIbBHOCTH, TI0 OTpacisM Oyaymed mnpodecCUOHAIBHOW A TeIbHOCTH
0OyJarommxcs.

[lepuon o0OyuyeHHsT ¥  pacmpefesieHHe IO CEeMEeCcTpaMm  OIpeAeIisieT
oOpa3zoBarenbHasi  OpraHM3alus  CAMOCTOSITENbHO, C  Y4Y€TOM  JIOTHUKH
dbopMHpOBaHUS TPEIMETHBIX PE3YJNbTATOB, OOMMX UM MPOPECCHOHAIBHBIX
KOMIETEHIIUM,  MEXKIPEAMETHBIX  CBS3ed ¢ JAPYTUMU  JUCHUIUIMHAMU

0011e00pa3oBaTeNLHOTO U 00MIENPO()ECCHOHATFHOTO ITUKIIOB YU4eOHOTO TIJIaHa.



1.2. llesqin ¥ miIaHMpYyeMble pe3yJabTaThl 0CBOEHHUS 00111e00pa3oBaTeIbHOI
JTUCIHHUILINHBI
1.2.1. Heau u 3a1a4u 001eoO6pa3oBaTe;IbHOM JTHCIUIIHHBI

@opMHUPOBAHUE Y CTYAECHTOB MPEICTABICHUS O XUMUYECKONW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPUHSTUS PEIICHUN B
KU3HEHHBIX W TMPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOI'O IIOBEJIECHUSA B
MIPUPOIHOM Cpee.

3ajavyu IMCUMUIIMHBI:

1) cdhopMHpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEN CpeJie, IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHHUSA  COCTaBIATH  (OPMYJbl  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS! XUMHUYECKUX PEaKUUl, OOBSACHATh UX CMBICT,
MHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopMHpOBaTh HAaBBIKM MPOBEJACHUS MPOCTEHIIMX XUMHUYECKHUX
HKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUN C COONIOACHUEM IMpaBUi 0OE€30MacHOro
oOpaleHus ¢ BEIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BATh MH(POPMALIMIO XUMUYECKOTO XapaKkTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMUpOBAaTh ~ YMEHHUS  MPOTHO3MPOBATh  IOCIEJICTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAUUMOCTH JTOCTIXKCHUM XMMUYECKOW HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIMANILHON U TTPOU3BOJICTBEHHOM cdep.

1.2.2. IlnanupyemMbie pe3yJibTaThbl 0CBOCHHS 0011€00pPa30BaTeIbHOM

aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
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HHaHpreMble PE3YJAbTATHI OCBOCHUA JUCHHUILINHBI

HAUMEHOBaH
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¢0ph:$pyeM Oo0wmue’ JIMCUMILIHHAPHbIE?
KOMIIeTeHIH
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OK 01. B yacT Tpy10BOr0 BOCIIUTAHMSA: - BJIQJETh CHUCTEMOM XMUMHYECKHX 3HAaHUH, KOTOPAas BKJIIOYAET:

Br16upath - TOTOBHOCTb K Tpyly, OCO3HAaHHUE | OCHOBOIIOJIAraloOUIMe TMOHATUS (XUMHUYECKHM 3JEMEHT, aTOM,

CII0COO0BI LIEHHOCTU MacTepCTBa, TPY0Jt00ue; ANIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-3JeKTpOHHBIC OpOUTAIH

pelieHus - TOTOBHOCTh K AKTHBHOW JI€ATEIbHOCTH | aTOMOB, MOH, MOJIEKYJIA, BAJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTD,

3aj1a4 TEXHOJIOTHYECKOU u COLIMAJIBHOM | CTENIEHb OKHUCIICHUS, XUMUYECKAasl CBSA3b, MOJIb, MOJISIpHAsI Macca,

npo(hecCUOH | HaIpPaBJIEHHOCTH, CIIOCOOHOCTB | MOJIIDHBIM ~ 00BEM, YIIEpPOAHBIM  CKeNeT, (yHKUIHOHAJIbHAs

abHOMN WHUIIMHPOBATH, TUTAHUPOBATH U | Tpynna, pagukal, U30MEepHsi, HU30MEpPbI, TOMOJIOTMYECKUN psl,

JESATEIBHOCT | CAMOCTOSITENIBHO BBITIOJIHATD TaKylo | TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOA- W  a30TCOJEpIKallie

u NEeSATENbHOCTD; COCIMHEHHUSI, OMOJIOTMUECKH AaKTHUBHBIE BellecTBa (yIJIEBOAbI,

MPUMEHUTEN |- HMHTEpeC K  pa3iIuuHbIM  cdepaM | KUpbl, OEJIKH), MOHOMEp, TMOJHUMEpP, CTPYKTYPHOE 3BEHO,

BHO K npo¢hecCUOHATILHOM e TEIbHOCTH, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI, KpUCTaNIMYecKasi peleTka,

paznuuHbiM | OBiageHue YHUBEPCAJbHBIMY | TUIIBI XUMHUUECKHUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,

KOHTEKCTaM | y4eOHBbIMH MO3HABATEJBHBIMH | 9K30-M 3HJIOTEPMHUUYECKHE, PEaKIMd MOHHOTO OoOMeHa), pacTBOp,
AelcCTBUSIMMU: AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, AIIEKTPOJIUTHUECKAs
a)0a3oBble JIOTHYECKHUE 1efiCTBUA: JUCCOLMAINS,  OKHUCIHTENb,  BOCCTAHOBHUTENIb,  CKOPOCTb
- CaMOCTOSITENIbHO  (pOPMYJIMPOBATh M | XUMUYECKOW pEaKIUh, XUMHUYECKOE paBHOBECHE), TEOPUH U
aKTyaJIu3upOBaTh po0semy, | 3aKOHbI (TeOpHsi XUMHUYECKOTO CTPOEHUsI OPraHUYECKHUX BEIEeCTB

! ykasbisatoTca AnuHOCTHbIE 1 meTanpeameTHble pesynbtaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B otrnaronsHoi popme, popmmpyembie
06uieobpasoBaTeibHOM ANCLUNANHON

2 AvcumnanHapHble (NpeameTHble) pe3yabTaTbl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOM NPenogaBaHna AMCUMUNANHDI




paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
17R10 OCHOBAHUS TSt CpaBHEHUS,
knaccudukanuu u 00001IeHUS,

- OmpeaeNsiTh  LeIu  JACATEIbHOCTH,
3a/1aBaTh MapamMeTpbl M KPUTEPUH HX
JNOCTUKEHUS,

- BBISIBIISTH
POTUBOPEUHS B
SABJICHUSAX;

- BHOCHUTb KOPPEKTHBBI B AESATEIbHOCTb,
OIICHUBATh  COOTBETCTBUE  PE3YJIHTATOB
LeNIsIM, OLICHUBAaTh PUCKU MOCIEICTBUM
NEATEIIbHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIUICHUE MpU
pelIeHU! KU3HEHHBIX TTPOOIeM

0) 0a3oBbI€ HCCJIe0BaTeIbCKUE

3aKOHOMCPHOCTH u
pacCMaTpUBACMbIX

AefCTBUSA:

- BIIAJIETh HaBBbIKAMH y4eOHO-
UCCIIEIOBATEIIbCKOM u IIPOEKTHOMN
NEATEIbHOCTH, HaBbIKAMHU  pa3pelICHUs
npo0em;

- BBIIBIIITH  NIPUYUHHO-CJIEJACTBEHHbIC
CBSI3U WU aKTyalIM3UpoBaTh  3ajauvy,
BBIJIBUTaTh  TUNOTE3Y €€  PEUICHHS,

HaxXOJHUTh apryMEHTHI JUIsl JOKa3aTelbCTBA
CBOUX YTBEPKICHHI, 33/1aBaTh MapAMETPHI

A.M. bytiepoBa, TeOpUs BIECKTPOJUTHYECKON IAUCCOLMAIINH,
nepuoandeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHN SI3bIK  XUMHH,
(akToIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJTYUYECHUU U
0€e30MacCHOM HCIOJIb30BAHUM BAXKHEUIIIMX HEOPraHUYECKUX U
OpraHUYEeCKUX BEUIECTB B OBITY M MPAKTUYECKON AESATEIBHOCTU
YEJI0BEKA;

- YMEThb BBISBISATh XAPAKTEPHbIE MPU3HAKHM U B3aUMOCBS3b
W3YUYCHHBIX TOHSTUN, MPUMEHSTh COOTBETCTBYIOIIUE MOHSTHUS
IpU ONHCAHUU CTPOCHHUSI M CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEHIECTB W HMX MPEBpALCHUN; BBISIBIAThH
B3aMMOCBSI3b ~ XUMHYECKMX  3HAaHUW €  TOHATHSIMU U
MPEJCTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIMHEHUMN
MEXKIYHAPOIHOTO COK3a TEOPETUUECKON M MPUKIAAHON XUMUU U
TPUBHAIbHBIC HA3BAHUS BAXXHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH,
rMIepuH, ¢eHosn, GopManbaerul, YKCyCHas KUCIOTa, TJIUIIMH,
yrapHblii Ta3, YIJEKUCHbIM Tra3, aMMHWaK, TraileHas W3BECTb,
HEeramieHass W3BECTb, NUTbEBAas COJA W JPYrUX), COCTaBJISAThH
(bopMyIIbl HEOPTAHUYECKUX M OPTaHUYECKUX BEUIECTB, YPABHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh WX CMBICH;, TMOJATBEPKIAThH
XapaKTepHbIE XUMHUYECKHUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIUMHU JKCHEPUMEHTAMH W 3alUCAMH YpPaBHEHUU
XAMUYECKHUX PEaKIINM;

- yMeThb  yCTaHaBJIMBaTh  MPUHAIICKHOCTh  HM3YUYECHHBIX
HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB K OINpeIeSIEHHBIM
KJlaccaM M TPyIIaM COCJAMHEHUMN, XapaKTepPU30BaTh UX COCTaB U
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Y KPUTEPUH PELICHUS,
- AQHAIM3UPOBATh TMOJIyYCHHBIE B XOJE
pelIeHUsl 3aa4u Pe3ybTaThl, KPUTUUECKU

OLICHUBATDhb nx JAOCTOBCPHOCTD,
IMPOrHO3UPOBATL HN3MCHCHHUC B  HOBBIX
YCIIOBUAX,

- YMCTD IICPCHOCUTD 3HaHHA B

MO3HABATEJIbHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUA U3 Pa3HBIX
OpeaIMEeTHBIX 00J1acTel;

- BBIBUTaTb HOBBIE WJEH, IpeasiaraTh
OpUTHHAIBHBIE TOAXO/bI U PELICHUS;

- CIIOCOOHOCTh UX HUCIIOJIb30BAHUS B
ITI03HABATEJIbHOW U COLUAIBHON MPAKTUKE

BAKHEHUIIINE CBOWCTBA; OINPEACNSATh BUAbl XUMHUYECKHUX CBS3EH
(KOBaJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJIOPOJIHAS), THUIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIEeCTB;,  KJIACCU(PHUIIUPOBATH
XMMHUYECKUE PEAKINN;

- chopMupoBaTh MPEJACTABICHUS: O XMMUYECKOU COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpa, POJIM XMMHUHU B MO3HAHUU
SIBJICHUW MPUPOABI, B (POPMHUPOBAHUU MBIILICHUS U KYJbTYPBI
JUYHOCTH, €€ (DYHKIIMOHAJIBLHON TPaMOTHOCTH, HEOOXOAMMOM st
pelieHnus MPaKTUYeCKUX 3ajad W IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOJHOU CPEJIE;

- YMEThb TIPOBOJIUTH PAacUEThl 110 XUMHUYECKUM (opMyrIaM u

YpPaBHEHHUSIM  XHMHUYECKHUX  peakIuid C  HUCIOJIb30BaHUEM
bU3UYECKNX  BEIIMYMH,  XapaKTEPU3YIOIIUX  BEIIECTBA  C
KOJINYECTBEHHON CTOPOHBI: Macchl, oOObemMa (HOpMaJIbHbIC

YCJ'IOBI/IH) Ta30B, KOJIMYECTBA BCIICCTBA, UCIIOJIb30BAaTh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA A HPUHATHA pCHICHI/Iﬁ B KOHKPCTHBIX
JKNU3HCHHBIX CHUTyalludaX, CBA3aHHBIX C BCIICCTBAMHU W HX

IPUMEHEHUEM

OK 02. B 00JIaCTULIEHHOCTH HAY4YHOI'0 | - YMETh IUIAHUPOBATH U BBINOJHATH XMMHUYECKUN DKCIEPUMEHT
Hcronb30BaT | MO3HAHMA: (mpeBpamieHuss OpPraHMYECKUX BELIECTB IPU  HArpeBaHHH,
b - c()OPMUPOBAHHOCTb  MHUPOBO33pPEHUS, | IOyYEHUE STHWIEHA U HM3yUE€HUE €ro CBOWCTB, KayeCTBEHHbIE
COBPEMEHHBI | COOTBETCTBYIOLIETO COBPEMEHHOMY | PEAKIMM HAa  albJETUIbl, KpaxMmall, YKCYCHYI KHCIOTY;
€ CpelcTBa YPOBHIO Pa3BUTHUS HAyKW U OOILECTBEHHOM | A€HATypalus OENKOB MPU HArpeBaHUM, LIBETHBIE PEAKIIUU OEJIKOB;
ITOMCKa, OPaKTUKH, OCHOBAaHHOTO Ha JIMajore | IpoOBOJUThH PEaKlUd HOHHOTO OOMEHA, ONPEeesATh CPEAY BOJHBIX
aHanu3a u KyJbTYp, CIHOCOOCTBYIOUIEIO OCO3HAHHIO | PACTBOPOB, KAYECTBEHHbIE PEAaKIMU Ha cyibdar-, kapOoHAT- U
MHTEPIIPETALl | CBOET0 MECTA B MOJMKYJIBTYPHOM MHUPE; XJIOPU/1-aHUOHBI, Ha KaTHOH aMMOHMUS; penaThb
5% - COBEpLICHCTBOBAaHHME  S3bIKOBOM W | OKCIEPUMEHTAJIbHBIE  3afauM 1o TtemaM  "Merawuiel'  w
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uHbOopMaIuu
u
uH(pOpPMaIIHO
HHBIC
TEXHOJIOTHH
TUTSI
BBITIOJTHCHWSI
3aaq
npodecCroH
aJIbHOM
JeSTEIBLHOCT
u

YUTATEIBCKOM KYJbTYpPbl KaK CpEICTBa

B3aUMOJICUCTBUSL ~ MEXKIY  JIIOJbMH U
MO3HAHUSI MUPA;

- OCO3HaHUE LIEHHOCTHU Hay4YHOU
NEATEIIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH
IPOECKTHYO u UCCIIEIOBATEIIbCKY IO
NEATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE;
OBiaagenne YHHBeEpPCAJIbHbIMUA
y4eOHbIMH MO3HABATEJIbHBIMHU
NEeCTBUAMM:

B) pa0ora ¢ nundopmanmeii:

- BJIAJIETh HaBBIKAMU MOJTyYEHUS
nHpOpMaIlMu U3 HCTOYHUKOB Pa3HBIX
THNOB, CaMOCTOSITEIbHO  OCYLIECTBIIATH
IIOMCK, AaHalM3, CUCTEeMATU3aLHUI W

WHTEPIpPETANI0 WHGOPMAITUN Pa3THIHBIX
BHJIOB U (hOPM MPEICTABICHUS;
- co3laBaTh TEKCThl B
dbopmaTax C  yyeToM
uHbopMalui W IIeJIeBOU
BbIOMpas ONTUMAJIbHYIO
MIPE/ICTABIICHUS U BU3yaJIU3alliH;

- OIICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTD uHbopMaIm, ee
COOTBETCTBHEC TIPAaBOBBIM M MOpPaJIbHO-
TUYECKUM HOpMaM;

- WCIT0JIb30BaTh

paBJ'H/ILIHBIX
HAa3HA4YCHUA
ayIUTOpHH,

(opmy

CpeJCTBa

"Hemeramnsl") B COOTBETCTBHM C MpaBWJAMU  TEXHHKH
0€30MacHOCTH TpU OOpAIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
o0Opy/sOBaHMEM; TPEACTABIATH  PE3YJAbTaThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (DOpPME 3alKcH ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii ¥ (GOpPMYyJIHMPOBATh BBIBOABI HAa OCHOBE ATHX
pE3yJIbTATOB;

- yMETh  aHAIM3UPOBaTh  XMMMYECKYI0  HH(OpMALHIO,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM
uHpopMaluu, cetb UHTEpHET U 1pyrue);

- BJIa/IETh OCHOBHBIMHU METOJIaMU HAYYHOI'O MO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUHN (HAONIOJIEHUE, U3MEPEHHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE);

- yMETh MPOBOAUTH pacueThl MO XUMHYECKHM (opmyram u
YpaBHEHUSM  XHUMHUYECKHX  pEaKkuuid ¢  HCIOJIb30BaHHEM
¢u3nYecKuX ~ BENIWYMH,  XapaKTEpU3YIOIIUMX  BEIIeCTBa  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, O0beMa (HOpMaJbHbIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JUId MPUHATUS PEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMH U HUX
OpUMEHEHUEM




WH()OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEIICHHWH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX ¥ OpPTaHU3AIMOHHBIX
3aja4y ¢ coOmoieHneM — TpeOOBaHUU
OPrOHOMHUKH, TEXHHKH  OE30MacCHOCTH,
THTHUEHBI, PecypcocOepekeHus, MPaBOBBIX
u ITUYECKUX HOPM, HOPM
UHGOPMAITMOHHON O€30MTaCHOCTH;

- BIIQJICTh HaBBIKAMU PacIlO3HABAHUS U
3aIUThl HHPOPMAITUH, HHPOPMAITHOHHOM
0€301acHOCTH JIMYHOCTH,

OK 04.
OddexTuBHO
B3aNMOJECHCT
BOBaTh U
paboTaTh B
KOJIJIEKTUBE
Y KOMaHze

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSITEILHOCTH M CaMOOIIPEICICHHUIO;
-OBJIaJIcHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENbCKOM, MIPOEKTHOU 51
COILIMAJILHOM JIeSITEIbHOCTH;

OBaagenue YHHBepPCaJIbHBIMH
KOMMYHMKATHUBHBIMHU /1€ CTBUAMM:

0) coBMeCTHas 1esITeJIbHOCTD.

- IMOHUMATh 51 WCIOJIb30BATh
IIPEUMYIIECTBA KOMaHIHOU 151
WHIUBUIYAJIBHOU pabOTHI,

- MIPUHUMATh EJIN COBMECTHOU
NESITEIbHOCTH, OpPraHU30BbIBATh u
KOOPAMHHUPOBATh  JACHCTBUA  TIO €€

JIOCTYDKEHMIO: COCTAaBJISITh IJIAH JCHMCTBMU,
pacnpeneNsTh POJA C YYETOM MHEHUU

- YMETh IJIAHUPOBATh W BBIMOJIHATH XUMHUUYECKHHA DKCIIEPUMEHT
(mpeBpareHuss OpPraHWYECKUX BEIISCTB TMPU  HArPEBaHUH,
MOJTydeHUE JTHJICHAa W H3YYEHHWE €ro CBOWCTB, KAaYCCTBEHHBIC
peaknmuM Ha  albICTHABI, KpaxMmajl, YKCyCHYK KHCIOTY;
JIeHATypalys O0EJIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIIMH OCITKOB;
IPOBOJUTH PEAKIIUA HOHHOTO OOMEHA, ONPENIETISATh CPEAY BOTHBIX
pPacTBOPOB, KauyeCTBEHHBbIC peaklMM Ha Ccyibdar-, KapOoHAT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHUS; pelarb
JKCIIEpUMEHTAJIbHBIE  3aaud 1o TeMam "Metamibsl"
"Hemeramnsl") B COOTBETCTBUM C TpaBUJIAMU  TEXHHUKHU

0€30macHOCTH TIPU OOpAIllEHWH C BEIIeCTBAaMHU U J1a0OpPaTOPHBIM
o0opyIoBaHUEM; TIPEACTABISTH  PE3YJAbTAaThl  XUMHUYECKOTO
AKCIIEpUMEHTa B (OpME 3aliCH YPAaBHCHHHA COOTBETCTBYIOIIUX
peaknuii 1 GopMyJIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB
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YYaCTHUKOB 00CyKIaTb  pe3yJIbTaThl
COBMECTHOU pabOTHI;

- KOOPAUMHUPOBATh U BBIMOJHITL padOTy B
YCIIOBHUSIX PEAbHOTO, BUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATh MTO3UTHUBHOE
CTpPaTErM4ecKoe MOBEJACHUE B Pa3IMYHBIX
CUTyallusX, TMpOSBIATH TBOPYECTBO U
BOOOpaxeHUE, ObITh THUITUATUBHBIM
OBiaagenne YHHBEpPCAJIbHbIMUA
peryJsiTUBHBIMHU JCHCTBUSIMH:

I') IPUHATHE Ce0s U APYIUX JIOAeH:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX
JIONEM  OpU  aHaIM3€  pe3yJIbTATOB
NEATENbHOCTH;

- MIPU3HABATh CBOE MPABO U IMPABO APYTHX
JIFOJIEY Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TTOHUMATh MHP C
IIO3ULIMH IPYTOTO YEJIOBEKA,

OK 07.
ConelicTBOBa
Th
COXpaHEHUIO
OKpY>KaroIIe
U cpenbl,
pecypcocoep
SKCHHUIO,

B 00/1acTH3KO0/I0TM4YE€CKOT0 BOCTIMTAHUSA
- chopMuUPOBaHHOCTh  HKOJOTHYECKOM
KYJIbTYPBI, IIOHUMAaHUE BIIMSIHUSA
COLUAIBHO-D)KOHOMUYECKUX IPOLECCOB Ha
COCTOSIHUE MPUPOJHOW U  COLIMAIIBHOM
Cpelibl, OCO3HaHHE II00aTbHOTO XapakTepa
AKOJIOTMYECKUX TTPOOIIeM;

- IJJAHAPOBAHME W OCYIIECTBJIECHUE

- chopMupoOBaTh MPEJACTABICHHUS: O XUMUYCCKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KApTHHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SBJICHUM TPUPOJBI, B (POPMHUPOBAHUU MBIIIUICHUSI U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMUMOM ISt
pelieHusl MPaKTUYeCKUX 3ajad U IKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IMIPUPOTHON Cpeie;

- yMeThb coOJI0JaTh MpaBuia 3KOJOTUYECKH LIeIeco00pa3Horo
NMOBEJICHUsI B OBITY W TPYJIOBOM JESATEIBHOCTH B IEJSIX
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IMPUMCHATD

JICUCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE

COXPAaHEHMS CBOETO 310POBbS U OKPYKAKOLIEN PUPOIHOU CPEIBL;

3HAHUS 00 3HaHUSA LEJNEeM YCTOWYMBOTO PAa3BUTHS | YUUTHIBATH ONACHOCTh BO3JEUCTBHS HAa JKUBBIE OPTraHU3MBI
W3MEHEHHHM | YEJIOBEYECTBA; ONPENEIICHHBIX  BEIIECTB, IMOHMMAas  CMBICI  ITOKAa3aTems
KJIMMarta, AKTUBHOC HETPUATHE NEUCTBUH, | IPEAEIBHON TOIYCTUMON KOHIIEHTPaun

IPUHIUIIBL NPUHOCSIIUX BPE OKPYKAOLIEH CPEAE;

OepexxIuBor | - YMEHHE MIPOTHO3UPOBATh

0 HeOJIaronpusITHbIE JKOJIOTUYECKHUE

IIPOU3BOJICTB | IIOCIIEACTBUSA MpEANTPUHUMAEMBIX

a, JIEUCTBUM, IPEAOTBPAIATh UX;

3¢(}EeKTUBHO |- pACIIUPEHHE ONbITa  JIE€ATEIbHOCTU

JEUCTBOBATh | HKOJIOITMYECKOM HAIIPaBICHHOCTH;

B - OBJIA/ICHHE HABBIKAMU y4eOHO-

YpE3BBIYAH | UCCIIE0BATEIBCKOM, IPOECKTHON U

BIX COLIMAJIbHOM JEATEIbHOCTH;

CUTYalUsAX

IIK 2.3. B yacTu Tpy10BOI0 BOCIIUTAHMSA: - copMHpOBaATh MPEACTABICHUS O POJU XUMHUHU B HAJCKHOCTU
Ocy1ecTBist | - TOTOBHOCTb U CIIOCOOHOCTH K paboThl MEXaHU3MOB TTOIBMYKHOTO COCTAaBA;

Th KOHTPOJIb | 00pa30BaHUIO U CaMOOOPa30BaAHUIO HA - yMeThb  aHaJU3UpOBaTh  XHMMHUYECKYI0  HH()OpMmaIuio,
paboThI IIPOTSHKEHUU BCEH KU3HU NOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpEICTB MacCOBOM
YCTPOMCTB, 0a3oBble HccieoBaTeIbCKHe IeiicTBUsl | uHbOpMaIuu, ceTh IHTepHET u apyrue)

y3JIOB U -CIIOCOOHOCTh U TOTOBHOCTb K

arperaTroB CaMOCTOSITEIIbBHOMY ITOMCKY METOJIOB

JJOKOMOTHMBA | pELIEHUs NPAKTUYECKUX 3a7a4,

MPUMEHEHHIO PA3JIMYHBIX METOJI0B
TIO3HAHMS,

- OBJIQJICHUE BUAAMU JICATSIBHOCTH I10
MOJYYEHUIO HOBOT'O 3HAHUS, €T0
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MHTEpIIpETaliy, MPeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JINYHBIX YICOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3/TaHUH
Y4eOHBIX M COIMATBLHBIX TPOCKTOB
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2. CTPYKTYPA U COAEP’)KAHUE
OBHIEOBPA3OBAJIBHOUINCIHUIIJIMHBI «XUMMUSA»

2.1. O0beM JHCUHUNJINHBIA BUAbI Y4eOHOM padoThl

Bup yueOHo# padoThI Oovem
yacoe
O0bem 00pa3oBaTeIbHOI MPOrpaMMBbI M CHUIIIMHBI 72
B Tom 4yucae:
OcHOBHOE coep:KaHue 64
B TOM YHCJIE:
TEOpPETUIECKOe 00yUeHHE 30
NPaKTHYECKUE 3aHATUA 18
na0opaTOpHBIE 3aHITHUS 10
KOHTPOJIbHBIE Pa0OTHI 6
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIePKAHME 6
(comep:kaHne NPUKJIATHOTO MOTYJIS)
B TOM YUCJIE:
TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 4
IIpome:xyTouHas arrecranud (3a4er) 2




2.2. Conep:xxkanue o0meo0pa3oBaTeJbHOM AMCHHUIIIHHBI

HaumenoBanue Conep:xxanue yueOHOro MmaTepuaJia, JadopaTopHbie M NPaAaKTHYeCKHEe PadoThl, O6bem | Dopmup
pa3aesioB U TeM CamocrosiTesibHas (BHeayIUTOPHas ) padora ody4yarouierocsi, Kypcosasi padora, 4YacoB | yeMmble
MPOEKTHI (€CJIM MPeIyCMOTPEHBI) KOMIIeTe
HIIUU
1 2 3
OcHoOBHOE coJep:kaHue 64
Pazges 1. OCHOBBI CTPOCHHS BelIeCTBA 6
Tema 1.1 OcHoBHOE coep:KaHue 4 OK 01
Ctpoenue Teopernueckoe o0yueHune 2
aTOMOB
CoBpemeHHass Mozelb CTpOeHHs aroMa. CHUMBOJIMYECKUN SI3bIK XMUMHUHU. XHMHUYECKHM
XUMHUYECKUX
3JIEMEHT. DNEeKTpOHHAasi KoH(purypamus atoMa. Kinaccuduxanuss XuMUYeCKUX 3JI€MEHTOB
3JIEMEHTOB H
(s-, p-, d-omementsl). BayieHTHBIE AJIEKTPOHBI. BaJleHTHOCTh. DJEKTPOHHAs MPUPOJA 2
npupozaa
. XUMHUYECKOHN CBSI3HU. DIEKTPOOTPUIIATEILHOCTh. BUIBI XUMUUECKOM CBSI3U (KOBaJICHTHAs,
XUMUYECKON
MOHHAs, METAJUTHYECKast, BOJOPOIHAS) U CITOCOOBI €e 00pa3oBaHuUs
CBA3U
IIpakTHUyeckue 3aHATHS 2

13




Pemenue 3amanuii Ha MCMOJIb30BAHUE XMMHUYECKON CHMMBOJIMKM M HAa3BaHUM COCIMHCHUU
[0 HOMEHKJIAType MEXIYHAPOAHOTO COI03a TEOPETUUYECKOM M MPUKIATHON XUMHUU M
TPUBHAIBHBIX Ha3BaHUW JJIAI COCTAaBJICHUS XHUMHUYECKHMX (OPMYJT JABYXaTOMHBIX
COCMMHCHUN (OKCHUIIOB, CYIb(PUIOB, THUAPUIOB W T.I.) W JPYTUX HEOPTAaHUICCKUX

COGI[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB.

HpaKTI/I‘-ICCKHC 3alaHuA Ha YCTAHOBJICHHUC CBA3H MCKAY CTPOCHHUCM aTOMOB XUMHWYCCKHUX
9JICMCHTOB U IICPUOANICCKUM U3MCHCHUCM CBOMCTB XMMHUUYECKHUX DJIEMECHTOB M UX

COGI[I/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOXKCHHUCM HCpHOHH‘{eCKOﬁ CHUCTCMBEI.

Tema 1.2

OcHoBHOE coaep:xaHue

IIpakTHyeckue 3aHATHS

OK 01

OK 02
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[Tepunoanueck
WU 3aKOH U
tabmuma J1.11.

MeunneneeBa

[lepuonuueckass cucremMa xumuuyeckux 3neMeHToB J[.M. Menneneea. PuzndecKui
cmbicit Ilepuonnueckoro 3akona J[.MI. MeHneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XHMHUUYECKHX D3JIEMEHTOB, 00pa3yeMbIX UMHU IPOCTBHIX M CJIOKHBIX BEIIECTB B
COOTBETCTBHM C IIOJOKEHHEM XHMHUYECKOro 3JjeMeHTa B lleproandeckoil cucreme.

MupoBo33peHueckoe u HaydyHoe 3HadueHue [lepuonmueckoro 3akona JI.M. Menneneena.

ITIporno3sl JI.M. MenneneeBa. OTKpBITHE HOBBIX XHUMHUYECKHX JJIEMEHTOB. PerieHue 2
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJ]aHUM Ha XapaKTEePU3AIUI0 XUMUYECKUX
AIeMEHTOB «MeTamyeckue / HeMETaUIMUYeCKHe CBOMCTBA, 3JIEKTOTPOOHUIATEILHOCTD
XUMHUUYECKUX DJIEMEHTOB B COOTBETCTBUM C MX 3JIECKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM
B MIEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOB [[.1. MenaeneeBa»
Pasznes 2. XuMuyeckue peakuuu 10
OcHoOBHOE coJep:KaHue 4 OK 01
Tema 2.1
Teopernueckoe o0yyenune 2
Tunsl
XUMHYCCKHX Knaccuduxaiuys v TUIBI XUMUYECKUX PEaKIUi C y4aCTUEM HEOPTaHUYECKUX BEIIECTB.
peakuui CocraBneHue ypaBHEHHUI peakIuii COeIUHECHUSI, PA3JIOKEeHUS, 3aMeleHus, 0OMEHa, B T.4. 2

peaKHI/Iﬁ TOpCHUs, OKHCICHHUA- BOCCTAHOBJIICHUS.
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YPaBHeHI/IH OKHUCJICHHUA-BOCCTAHOBJICHHUA. CreneHb  OKMCIICHUS. Oxucnurens u
BoccTaHOBHTENIb. (CocTaBlicHHE U YPaBHUBAHUC OKHUCIIMTCIBbHO-BOCCTAHOBUTCIbHBIX
pCaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O Oamanca. OKUCIIMTEIIEHO-BOCCTAHOBHUTEIILHBIC pCaKknmn

B IpUpoAC, MPOU3BOJACTBCHHBIX ITPOHCCCAX U JKUBHCACATCIBHOCTH OPraHn3MOB

HpaKaneCRne 3aHATUA

KonnuecTBeHHbIE OTHOIIEHUS B XUMHAHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U
pacyeTsl MO YypAaBHEHUSM XUMUYECKHX peakuuid. Moib Kak eAuHuIa KOJUYecTBa
BelecTBa. MossipHas Macca. 3aKOHBI COXPAaHEHUS MAacChl M SHEPruu. 3aKOH ABOTrajpo.
Monsipablii 00beM ra3oB. OTHOCUTENbHAS MJIOTHOCTH ra3oB. PacyeTsl 1o ypaBHEHUSIM
XUMHUYECKUX PEAKIMI ¢ UCIOJIb30BAaHUEM MacChl, 00beMa (HOpMajbHbIE YCIOBHS) Ta30B,

KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DNEKTpOIUTHYE
cKas

JIACCOLIAAINAA 1

OcHoOBHoOE coaep:xaHue

Teopernueckoe o0yueHue

Teopust 3neKTpoOIUTHUECKON AuccorManuu. WOHBI. DIEKTPOIUTHI, HEIJIEKTPOJIUTHI.
Peakiun nonnoro ooMena. CocraBiieHHE peakIuii HOHHOTO OOMEHA MyTeM COCTaBIICHUS

HNX TIIOJHBIX H COKpPAOICHHBIX HMOHHBIX ypaBHeHHﬁ. KucinoTHO-0CHOBHEBIE pE€aKnuun.

OK 01

OK 04

16




MOHHBIN 00OMEH 3a,Z[aHI/I$I Ha COCTaBJICHHUC MOHHBIX pCaKHHﬁ

JlabopaTopHble 3aHATHSA

2
JlaGoparopHas paboTa « TUIbI XUMUYECKUX pEaKLUii»
HccnenoBanre TUIOB (MO COCTaBY M KOJIMYECTBY UCXOIHBIX U 0Opa3yrONINXCS BEIIECTB)
U TPU3HAKOB XUMHUYECKUX peakuuil. IlpoBeneHue peakuuii WOHHOro oOOMEHa, 2
OIIPEEIICHUE CPEbI BOJHBIX PACTBOPOB.
3ajaHus Ha COCTABIICHUE NOHHBIX PEAKIUI
KontpoabHast | CTpoeHue BelecTBa U XMMUYECKUE PEAKLIUN
2
pabora 1
Paznen 3. CTtpoeHne U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOE coJep:KaHue 4 OK 01
Knaccuduxanus
]
HOMeHKIIaTypa | Teopernuyeckoe o0y4yenue 2 OK 02
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u
CTPOECHHUE
HEOPraHUYECKH
X

BEILIECTB

[Ipeamet neopranmveckoit xumuu. Kiaccudukanus Heoprannueckux Bemiects. [IpocTsie
U CJOXHbIe BemecTBa. OCHOBHBIE KJIACChl CJIOKHBIX BEHIECTB (OKCHJbI, THAPOKCHUJBI,
KHUCIIOTBI, COJiK). B3auMOCBSA3b HEOPraHMYECKUX BEIIECTB. ATperaTHbleé COCTOSHUSA
BemecTBa. Kpucrammueckne u amopdHbIie BemecTBa. THUIBI KPUCTATUTMUECKUX PEIICTOK
(aToMHasi, MOJIEKYJISIpHAst, MOHHAsI, METaJUInYecKasi). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEUICTKU. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTHU
BEILIECTB OT BUJAa XMMHMUYECKON CBSI3U M THUMNA KPUCTAUIMYECKOW pemieTku. [IpuynHb

MHOFOO6pa3I/IH BCIICCTB.

IIpakTuyeckue 3aHATHS

HomeHnknaTtypa HEOpPraHMYE€CKMX BEIIECTB: HA3BaHWE BEIIECTBA HCXOJd U3 UX
XUMUYECKON (HOPMYJIBI HIJIM COCTaBIICHWE XUMHUYECKON (DOPMYJIBI MCXOJS W3 Ha3BaHMS

BemiecTBa 1o MmexayHapoaaon (MIOITAK) wiu TpuBrUaabHOM HOMEHKIIATYPE.

Pemiennie mpakTuueckux 3aJaHui Mo KiacCU(UKALUKM, HOMEHKJIAType M XUMHUYECKUM
dbopMysaM HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbBIN Ta3, YIJIEKUCIBIN
ras, aMMHak, raiieHasi u3BeCTh, HeraleHas U3BeCTh, TUThEeBasl COJIa U APYTHUX): HA3bIBATh

H COCTaBJIATH (bOpMy.]'ILI XUMHUYCCKUX BCHICCTB, OMPCACIIATH IIPUHAAJICKHOCTD K KJIACCY.

IIK 2.3
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Hcrounnku xumudeckoil nadopmaimu (cpecTs MmaccoBoil uHpopManuu, cetb IHTepHer
u gpyrue). Ilonck wuHpopmammu 1o Ha3BaHWSIM, WACHTHU(PHUKATOpPAM, CTPYKTYPHBIM

dbopmyam

Tema 3.2.
duzuko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKU

X BCUICCTB

OcHoOBHOE coaepxaHue

Teopernueckoe o0yuenue

Metamnel. OOmue ¢u3uyeckue W XUMUYECKHE CBOMCTBa MeTauioB. CrocoOsl
MOJyueHUsl. 3HAYEHHE METAJUIOB M HEMETa/NIOB B TMPUPOJIE U IKU3HENESTEIHLHOCTH
yejgoBeka W opraHu3mMoB. Koppo3usi MeTamioB: BHUABI KOPPO3UHU, CIIOCOOBI 3alllUThI

METAJIJIOB OT KOPPO3UHU

Hemeramnbl. OO6ume Qusnueckue M XUMHUYECKHE CBOMCTBA HEMETAIOB. THIHUYHBIE
cBoiictBa HemeTtaimioB [V- VII rpynn. Knaccudukanuss 1 HOMEHKJIaTypa COEOUHEHUMN

HeMeTasuioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MIPUPO/IE

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BELIECTB (OKCHIIOB,
TUAPOKCUIIOB, KUCTIOT, COJEH U Jip.). 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOIHBIX COCHHHCHHﬁ, BBICIINX OKCHIOB U THAPOKCHUI0B

OK 01

OK 02

1IK 2.3
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IIpakTnyeckue 3aHATHS

CocraBiieHUE YpaBHEHUW XUMHUYECKUX PEAKIMH C y4aCTUEM IMPOCThIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCUJOB METAJUIOB, HEMETAIIOB U
aM(pOTEpHBIX JJIEMEHTOB, HEOPraHMYECKUX KHUCJIOT, OCHOBaHMN U aM(OTEPHBIX
TUJIPOKCUIOB; HEOPTraHUYECKUX COJIEM, XapaKTEPU3YIOIIMX WX CBOMCTBA. PemieHue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUK Ha CBOWCTBA, COCTAaB, NOJIYyYECHUE
u 0e30macHOE HCIOIb30BAHUE BAKHEUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBPHOCTHU YC€JIOBCKA

Tema 3.3.

W nentudukau
S
HEOPTaHUICCKU
X

BEILIECTB

OcHoBHOE coaep:xaHue

JlaGopaTopHble 3aHATUA

JlabopaTtopHas pabora «aeHTrdukaims HEOPraHMUYECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJad 10 XHMHYCCKHUM CBOMCTBAM METAJIOB U

HCMCTAJJIOB, I10 PACIIO3HABAHHIO U ITOJIYUYCHHIO COCJIMHCHHUI METAJIJIOB 1 HEMETAJIJIOB.

HI[CHTI/I(l)I/IKaI_[I/IH HCOPraHNYCCKHNX BCHICCTB C HCIIOJIB30BAHHUCM HX (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX

OK 01

OK 02

OK 04
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CBOI?ICTB, XApaKTCPHBIX Ka4YCCTBCHHBIX pCaKHHﬁ. KauecTBeHHBIC PCAKIHNN Ha CYJIL(I)&T-,

Kap6OHaT- " XJIOpUJ-aHHUOHBbI, HAa KATUOH aMMOHUA

KOHTpOsbHAS CBoIICTBa HEOPTaHUYECKHUX BEIIECTB 2
pabora 2
Paznen 4.CTtpoeHne U CBOMCTBA OPraHUYeCKHUX BelleCTB 24
OcHoBHOE coep:KaHue 4 OK 01
Teopernueckoe o0yueHune 2
Tema 4.1. . .
[TosiBiieHME U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpenMeT opraHnyeckoi 2
K npuKanus "
HaccuprKarl XUMHUH. MeCTO U 3HaYEHNE OPTAHUYECKON XUMUH B CUCTEME €CTECTBEHHBIX
TPOEHUE U
» CTPOCHHC HayK. XMMHUYECKOE CTPOEHHE KaK MOPSAI0K COSTUHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO UX
HOMEHKJIaT
YP2 | panenTHOCTH. OCHOBHBIE [IOJIOKEHHUS TEOPUU XUMHUUYECKOTO CTPOCHUSI OPTaHUYECKUX
OpraHUYeCKUX . . .
P ec coenuHeHuid A.M. ByTtiiepoBa. YriepoHblil CKeJIEeT OPraHM4eCKON MOJIEKYJIbI.
BEILIECTB

3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUUYECKOTO CTPOEHHUS MOJieKyJl. 3omMepust u
nuzoMmepsl.[lonarue o pyHkmoHanpHOM rpymme. Pagukan. [Tpuamune: kinaccudukanuu
OPraHUYECKUX COEAMHEHUN. MexXnyHapoIHasi HOMEHKIIATYpa U IPUHLIHIIBI

HOMEHKJIaTyphbl OpraHuueckux coequHeHui. [lonsaTue 06 a3oTcoaepxanimux
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COCIUHCHUAX, OMOJOTHYECKH aKTUBHBIX BCIICCTBAxX (YFJICBO,ZIaX, KUpax, OenKax u I[p.),

BBICOKOMOJICKYJIIPHBIX COCIMHEHUSIX (MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO).

IIpakTnyeckue 3aHATHS

HomenknaTtypa OpraHM4ecKUX COEIUHEHMM OTHCNbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBHIIICHHBIE M apOMaTUYECKUE YIJIEBOJAOPOAbl, CHUPTHI, (EHOJBI, adbIACTUIbI,
KETOHBbI, KapOOHOBBIE KHUCIOTHI W Jp.) CocTaBieHHWE TOJHBIX M COKpAIICHHBIX
CTPYKTYPHBIX (hOpMYJl OpPraHUYECKUX BEIIECTB OTHEJIbHBIX KJIACCOB, HUCIOJB3YS HUX
Ha3BaHMUsS M0 CHUCTEMAaTHUUYECKOW M TPUBHUAIBHOW HOMEHKJIAType (STUJICH, alleTUJIEH,
riunepuH, ¢enon, Gopmanbaeru, YKCyCHas KUCJIOTa, TJUIKH). PacdeTsl mpocreiiien

(bopMyJIbl OPraHNuYECKOM MOJIEKYJIbI, UCXO/S U3 DIIEMEHTHOro cocTana (B %)

Tema 4.2.
CsBoiicTBa
OpTraHUYECKUX

COE€IMHECHUU

OcHoBHoOE coaep:xaHue

12

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUW OTICIBbHBIX KJIAaCCOB
(ocobenHocTH Knaccu(UKAIMK 1 HOMEHKJIATYPhl BHYTPU Kjlacca; TOMOJIOTHYECKUHN Pl U
obmrast dopmyna; u3omepus; PU3NUECKHE CBOWCTBA, XUMUYECKHE CBOMCTBA; CIIOCOOBI

MOJIyYEeHUS]):

OK 01

OK 02

OK 04

1IK 2.3
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- TpEeIeNIbHbIE YITIEBOAOPOb! (ANKaHbl U IIUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHUKOB TEIUIA B HPOMBINUIEHHOCTH U ObITy. CBOICTBAa NPUPOIHBIX

YIIICBOAOPOA0B, HAXOKIACHUC B ITPUPOAC U IIPUMCHCHHUC aJIKAHOB;

- HempeaenbHble (ATKEHBbI, aJKWHBl U aJKaJUCHbl) U apOMaTHYECKHE YTIJIEBOJIOPOIBI.
['openue anernieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBApKU U

PE3KU MCTAJIJIOB

- KHUCJIOPOJACOJIepXKaIIUe COCIUHEHUS (CUPTHI U (PEeHOJbl, KapOOHOBBIE KHUCIOTHI M
3Gupbl, anbAErHAbl U KETOHBI, JKUPBI, yraeBonbl). IIpakThueckoe NpHUMEHEHHE
STWJIEHTJIMKOS, TiMlepuHa, ¢eHona. [Ipumenenue ¢opmanbaeruaa, aneTanblIeruia,
YKCYCHOM KUCTOTBI. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolirue cBOWCTBa

MBblJIa

a30TCOJIepKAIINE COECIUHEHNSA (amMuHBI u aMUHOKHMCJIOTHI, OeJKn).
BricokoMmolieKyisipHble  COCIUHEHUSI (CMHTETHYECKME U OHOJIOTMYECKU-aKTUBHBIC).
MoHomMmep, nojiuMmep, CTPYKTypHOE 3BeHO. llonmmepuzaiusi 3TuUIEHA KaK OCHOBHOE

HarpaBJICHUC €T'0 UCITIOJIb30BAHMA.

['eHeTnueckas CBSA3b MEXKY KIACCAMU OPTAHUYECKUX COCIMHEHUN
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IIpakTnyeckue 3aHATHS

CBoiicTBa OpPraHMYECKMX COCIMHEHUN OTACJIBbHBIX KJIACCOB (TpUBUANbHAS U
MEXJIyHApOJHAas HOMEHKJATypa, XHMHYECKHE CBOWCTBA, CIOCOOBI IMOJYyYCHHS):
npeeabHble (AIKaHbl U IIUKJIOATKAHbI), HEMPEACIbHbIE (AIKEHBI, AJIKUHBI U allKaJHCHBI)
U apOMaTHUYEeCKUE YIJIEBOJOPOJbl, COUPTHI U (HDEHOJbI, KApOOHOBBIE KUCIOTHI U 3(DUPHI,
aJIbJCTU/IBl U KETOHbI, aMUHBI U aMUHOKHMCJIOTBI, BBICOKOMOJICKYJISIPHBIC COEIMHEHHS.
3agaHus Ha COCTAaBJICHUE YPaBHEHHM XMMHUYECKUX PEAKIHUM ¢ y4acTHEM OpPTraHUYECKUX

BCIICCTB HAa OCHOBAHNU UX COCTaBa U CTPOCHUA

CocraBieHue cxeM peakiuid (B TOM YHCJIE€ 1O NPEAJIOKEHHBIM IEeMoYKam
MPEBpAICHUN ), XapaKTEPU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHWYECKHUX COCIMHEHMI
OTJICJIbHBIX KJIACCOB, CIIOCOOBI UX MOJyYEHUSI U Ha3BaHUE OPraHUYECKUX COCAMHEHUN 10
TPUBUAIIBHOM WM MEXIYHApPOJHOM CUCTEMAaTHUYECKOW HOMEHKIatype. Peuienue
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHU Ha CBOMCTBA OPraHHUYECKUX

COEIMHEHNHN OTIEILHEBIX KJIAaCCOB

JlaGopaTopHble 3aHATUA
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JlabopaTopHas pabora "IIpeBparnieHus OpraHUYeCKUX BEIIECTB npu

HarpeBaHuu'".IlodyyeHue 3TuneHa U U3y4eHue ero CBOMCTB. MoaenrupoBaHue MOJIEKYJ U

XUMHNYCCKUX HpeBpaHIGHI/Iﬁ Ha IIpUMECPC 3TaHa, 9THJICHA, dalICTUJICHA U JP.

Tema 4.3.

W nentudukaru
ST OPTaHUYECKHUX
BEIIECTB, X
3Ha4YEHHUE U
IpUMEHEHHUE B
OBITOBOH U
IIPOU3BOJICTBEH
HOH
JESITEILHOCTH

YCJIOBCKaA

OcHoOBHOE coaepxaHue

Teopernueckoe o0yuenue

buooprannueckue coenunenus. I[Ipumenenne u Ouosioruyeckass poJib YIJIEBOJIOB.
OxkucieHue yrieBoJIoB - UCTOYHUK IHEPTUM >KUBBIX OpraHu3mMoB. O01acTu MpUMEHEHUS
amuHokucaoT. [lpeBpamienus OenkoB mNuilld B opraHu3Mme. buonornueckue GyHKIIUU
oenkoB. buonorundeckue QyHkuuu kupoB. Ponb opraHudyeckoil XMMUM B peEHICHUU

npo0JieM MUIIEeBOI 0€30MaCHOCTH

Ponb opraHnyeckoil XMMHHM B PEIIEHHMH NPOOJIEM 3HEPreTHYEecKo Oe30MacHOCTH, B
Pa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HMCTOYHUKOB SHEPIHH
(asIbTepHATUBHBIE UCTOYHUKH dHEpruH). ONacHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTAENbHBIX KJIAcCOB (YIJIEBOJOPOJbI, CIHUPTHI, (DEHOIBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANbACTUABI U JAp.), CMBICI TOKa3aTeld MNpeleabHO

JIOITYCTUMOM KOHIIEHTPAIUU

OK 01

OK 02

OK 04
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JlaGopaTopHble 3aHATUA

JlabopatopHas paborta: "UneHTudukamus OpraHMYECKUX COCAUHEHUN OTAEIbHBIX
kiaccoB" MnenTrdukamnys opraHMueCKUX COSTUHEHUH OTICIbHBIX KJIACCOB (Ha MpUMEpe
AJIBJICTHJIOB, KpaxMayia, YKCYCHOH KHCJIOTBI, OCIKOB W T.II.) C HCIIOJIb30BAHHEM WX
(U3HKO-XMMHYECKAX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. JleHaTyparms
Oenka mpu HarpeBaHwH. l[BeTHBIe peaknuu OenkoB. BO3HMKHOBEHHE aHAUTHYECKOTO
CUTHajJa CTOYKH 3PCHHMS XHMHYCCKHX IPOIECCOB IPH IMPOTEKAHWHW KAaYeCTBCHHOMN

pCaKnuu, HO3BOJ'I$IIOHICI>1 PII[GHTI/I(bI/I]_II/IpOBaTB INPCAJIOKCHHBIC OPIraHUYCCKHUC BCIICCTBA

KonTponbHas

pabora 3

CrtpyKTypa 1 CBOWCTBA OPraHUYECKUX BEILIECT

Pa3znen 5. Kunernyeckue u TEPMOIUMHAMHUYICCKHUEC 3AKOHOMEPHOCTH IIPOTCKAHUA XUMHUYCCKUX

peaxkuuit

Tema 5.
CkopocTb
XUMHYECKHUX
pEaKIUi.
XHUMHUYECKOe
paBHOBECHUE

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yyenue

CKOpOCTh pEakKInuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJILI PEArHPYIOIINX

BEILIECTB, KOHIIEHTPAUMM pEarupyrolux BEIIECTB, TEMIEPATypbl W  IUIOWAAU

OK 01

OK 02

IlIK 2.3
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PEaKIMOHHON TMOBEpXHOCTU. TernoBble A(PPEKThl XUMHUYECKHX peakiuil. DK30- U

SHJIOTEPMHUYECKUE, PEAKIIUH.

O6paTI/IMOCTI> peaKuHﬁ. XHUMHYECKOE pPaBHOBCCHC M €TI0 CMCHICHUC II0I ,Z[CP'ICTBPIGM
Pa3INYHbIX q)aKTOpOB (KOHI_IGHTpaI_[I/IH pe€arcHTOB HJIM IIPOAYKTOB pPCaKIUH, JTaBJICHUC,
TeMHepaTypa) I CO3daHMA  OIITHMMAJIbHBIX YCJ'IOBI/Iﬁ IIPOTCKAHUA XHUMHUYCCKUX

npoueccoB. [Ipunnun Jle [larense.

HpaKaneCRne 3aHATUA

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (PaKTOpPOB, BIHUSIONIMX Ha
U3MEHEHUE CKOPOCTHM XHMMHUYECKOM peakiud, B T.4. C IMO3ULUUM DKOJIOTHUYECKU
11e71eco00pa3HOTO MOBEACHUSI B OBITY W TPYAOBOM AESATEIBLHOCTH B IIEJISX COXPAHEHMS

CBOETO0 3/I0POBbS U OKPYKAIOLIEH IPUPOAHON CPENBI.

Pemienne mpakTMKO-OpUEHTUPOBAHHBIX 33IaHUM HAa puMeHeHne npuHuumna Jle-Ilarense
JUIS. HAXOXKIEHUs HAIIPABJICHUS CMELICHUS PABHOBECHS XMMHUYECKOM PEaKUUU M aHAJIN3

(baKTOpOB, BJIMAOIIMX HAa CMCINCHHUC XUMHWYCCKOI'O PABHOBCCH:I

Paznen 6. PacTBophl

Tema 6.1.

OcHoOBHoOeE coJepkaHue

OK 01

OK 02
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[lousTe o

Teopernueckoe o0yueHue OK 04
pacTBopax
1IK 2.3
PactBopenue kak (usuko-xumudeckuii mporecc. PactBopsl. CriocoObI TPUTOTOBICHUS
pactBopoB. PactBopumMocTh. MaccoBasg 1051 pacTBOpPEHHOro BemiectBa. CMbIC
NOKa3aTelid MNPEeAeiIbHO JOMYyCTUMOW KOHIEHTPALMM M €r0 HCIOJb30BAaHHWE B OLICHKE
HKOJIOTUYECKOI 0€30M1aCHOCTH.
[IpaBuia 3KOJOTUYECKHU 11€I€CO00PA3HOT0 TTOBEACHUS B OBITY U TPYIOBOM JCSITEIBHOCTH
B LIEISAX COXPAHEHMSI CBOETO 3J0POBbS U OKpYKArOUIEH MPUPOJHOM Cpelibl; OMACHOCTH
BO3JICHCTBUSI HA KUBbIE OPTraHU3MBbI OTPEJICIICHHBIX BEIIECTB.
Pemenne  mpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX  3aJaHUl  HA  PacTBOPBHI,
WCITOJIb3yeMbIC B OBITOBOM M TIPOU3BOICTBEHHON JEATEILHOCTH YEIOBEKa
o OK 01
CHOBHOE CO/IEPKAHU
Aepaatue OK 02
OK 04
Tema 6.2. JlaboparopHbIe 3aHATHSA
HUccnenosanue IIK 2.3
CBOWCTB JlaGopartopHas pabota «IIpuroroBiaeHrue pacTBOPOBY.
pacTBOpPOB

[IpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpaluu (C MOPAKTHUKO-

OpPUMEHTUPOBAHHBIMH BOIIPOCAMM) U ONIPEIETICHUE CPEIbl BOJHBIX PACTBOPOB.
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Pemenue 3a/la4 Ha IIPUT'OTOBJICHHUC PAaCTBOPOB

[IpodeccroHambHO-0pUEHTHPOBAHHOE COJIep KaHue (CoepKaHne TPUKIIATHOTO MOTYJIS)

Pa3znen 7. XuMus B ObITY ¥ IPOU3BOICTBEHHOI 1eITEeJILHOCTH YeJI0BeKa

Tema 7.
Xumus B ObITY
U
IIPOU3BOJICTBEH
HOM
NEeATEIbHOCTH

YCJIOBCKaA

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

Hogelime nO0CTHXEHUS] XUMAYECKOW HAYKM U XUMUYECKOM TEXHOJOTUHU. Ponb XxuMuu B
00eCTICUCHUN DKOJIOTHYECKOM, SHEPreTHYSCKOW W MHIIEBOM O€30IacHOCTH, Pa3BUTHH
MenuuuHbl. [IpaBuia moucka W aHanM3a XUMHUYECKOW WHQOpMAIMU W3 Pa3IMUYHBIX
MCTOYHUKOB (HayyHasi U yueOHO-Hay4Has JIMTepaTypa, CpeIcTBa MacCOBOM MH(POpMaLIUH,

ceTh MIHTEpHET)

IIpakTHyeckune 3aHATHS

[Touck 1 aHanM3 KEWCOB O MPUMEHEHUN XMMHUYECKUX BELIECTB U TEXHOJOTHUU C YUYETOM
Oynymelr mnpodecCHOHaTbHOW JeATETBPHOCTH IO TeMaM: Ba)KHEWIIUE CTPOUTEIIbHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHUasbl, KpACKH, CTEKIJIO, KEpAMUKA, MaTepUabl s

QJICKTPOHHKH, HaHOMATCpHUaJbl, TCKCTHUJIBHBIC BOJIOKHA, HNCTOYHHUKH OHCPIUHU,

OK 01

OK 02

OK 04

OK 07
1IK 2.3
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OpPraHNYCCKHUC U MUHCPAJIBHBIC y,[[06peHI/IH, JICKApCTBCHHBIC BCUICCTBA, OBITOBAsT XUMUS.

3amuta: IlpencraBieHune pe3ynbTaToOB pelICHUS KeHWCOB B (opMe MHHH-IOKIAna C

MpE3CHTalUEN
Hmoeosas  [lpomesxcymounas  ( ammecmayusi 6 ¢hopme Ouggpepenyuposannozo 2
3auema)
Bcero 72
2.3. TemaTuuyeckoe MIAHUPOBaHUEe 001I€00PA30BATEIHLHOM THCIUIIUHBI
Ne Ne Tema 3ansTHS Bcero Jlexkunn [Ipaktuueck | Jlaboparo | Kontposbu
I/ | TeMbl Tema ypoka 3aHSATUM Ue 3aHATUS pHBIE ble pabOThI
No 3aHATHUS
ypoKa
1 2 3 4 5 6 7
Pa3zpnen 1. 6 2 4 - -
OCHOBBI CTPOEHUA BellleCcTBA
1.1 | CtpoeHne aTOMOBXMMHUYECKHXIJIEMEHTOB 4 2 2 . -
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UIPUPOJIAXUMHYECKONCBSAZH

1 1.1.1 | Ctpoenue aToma
2 1.1.2 | Ctpoenue aToma
3 1.1.3 | XuMudeckas CBSI3b
4 1.1.4 | XuMudeckas CBsI3b
1.2 | Ilepuoauyeckuii 3akoH u Tadauna JI.H. 2
MemnpaeseeBa
5 1.2.1 | I[lepnoanueckas CUCTEMA  XHMHUYECKHUX
anemenToB [[.1. MeHnaeneeBa
6 1.2.2 | I3MmeHeHHe CBOWMCTB B  IEPUOJIMYECKOMN
CUCTEME XUMMYECKUX odjemeHtoB JI.U.
MenneneeBa
Pa3nmen 2. 10
XuMHUYeCKHe peaKkuuu
2.1 | TUNBIXMMHUYECKUX pPeaKknid 4
7 2.1.1 | Kimaccudukanusi ¥ TUIIBI XUMHYIECKHUX
peakiuu
8 2.1.2 | OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
9 2.1.3 | Pemenue 3a1a4 1o pacyety KOJIM4YecTBa
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BCIICCTBA

10 | 2.1.4 | PacueTsl MO ypaBHEHUSIM XUMUYECKUX
peakiun
2.2 | DNEeKTPOJUTHYECKAS TUCCOUALUSS U 4
HOHHBIH 00MEeH
11 | 2.2.1 | Teopus dAEKTPOIUTUYECKON UCCOIUAIINH
12 | 2.2.2 | Peakiuu MOHHOTO OOMEHa
13 | 2.2.3 | JIaboparopHasi pabora «TUIbl XUMHUYECKUX
peaxkiuin»
14 | 2.2.4 | JlabopatopHasi paboTa «TUIBl XUMHUYECKUX
peaAKLMiN
15 Kontponbnas pabora Nel
16 Kontponbnas pabora Nel
Paznea 3. 16
CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX
BelllecTB
3.1 | Knaccudgukanusi,HOMEeHKJIATYpPA 4
HCTPOEHNEHEOPTAaHMYECKUXBEIIECTB
17 | 3.1.1 | Knaccuduxkaiys HeOpraHUYECKUX BEIIECTB

32




18 3.1.2 | Knaccudukaiys HEOpraHu4eCKUX BEIIECTB 1
19 | 3.1.3 | HomenkiaTypa HEOpraHUYECKHUX BEIIECTB
20 | 3.1.4 | Homenknatypa HEOpraHUYECKUX BEIIECTB
3.2 | OU3MKO-XMMHYECKHE cBoiicTBa 6
HEOPraHN4YeCKUX BellecTB
21 | 3.2.1 | CgoiicTBa METaIIOB 1
22 | 3.2.2 | CnocoObl MOTy4YeHUs: METaJIOB 1
23 | 3.2.3 | CpoiicTBa HEMETAIOB 1
24 | 3.2.4 | CgoiictBa HemeTaiioB [V- VII rpynn 1
25 | 3.2.5 | XuMHuecKre CBOMCTBA OCHOBHBIX KJIACCOB 1
HEOPTaHWYECKUX BEIICCTB
26 | 3.2.6 | XuMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB 1
HEOPTraHUYECKUX BEIICCTB
27 | 3.2.7 | CocraBieHne  ypaBHEHHH  XHMHUYECKUX
peaKumit XapaKTEPU3YIOLINX CBOWCTBA
HEOPTaHWYECKUX BEIIECTB
28 | 3.2.8 | CocraBiieHHEe  ypaBHEHMH  XUMHUYECKUX

peakiui XapaKTEPU3YIOLINX CBOMCTBA

HCOPraHNM4CCKHX BCIIICCTB
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3.3 | UnenTuduxanusiHeopraHnyecKuxXBelecTB 2 -
29 | 3.3.1 | Jlaboparopnas pabora «Uaentuduxarms
HEOPTraHUYECKUX BEIIECTB
30 | 3.3.2 | JlJaGopatopHass pabota «MaeHTuduUKaIUI
HEOPTaHWYECKUX BEIICCTBY
31 KontponbHas pabota Ne2
32 Kontponbhas pabora Ne2
Pa3nean 4. 24 12
CTpoeHue U CBOIICTBAa OPraHMYeCKUX
BelleCTB
4.1 | Knaccuduxauus, CTpoOeHHE U 4 2
HOMEHKJIATYPa OPraHu4ecKuX BellecTB
33 | 4.1.1 | OcHOBHBIE TIOJIOKEHUS TEOPUU XUMHUECKOTO 1
CTPOEHHUS OPTaHUYECKUX COeqUHEHUN A.M.
bytneposa
34 | 4.1.2 | Knaccudukauuu OpraHndecKix COeMHEHUM 1
35 | 4.1.3 | Homenkiatypa opraHu4eCKUX COCTMHEHUI
36 | 4.1.4 | HomeHkiatypa OpraHM4ecKux COeaMHEHUI
4.2 | CBoiicTBaOpraHn4ecKuxcoenHeHuii 12 6
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37 4.2.1 | IlpenenbHbIe YIIIEBOIOPOIbI 1
38 | 4.2.2 | HempenenbHble U apOMaTHUECKHE 1
yTIE€BOAOPOIbI
39 4.2.3 | Kucnopoacoaepsxaiiue cCoOeTMHCHUS 1
40 | 4.2.4 | Kucnopojacoaepskamume COeTMHCHUS 1
41 4.2.5 | A3oTcoaepikaiyue CoeTMHECHUS 1
42 4.2.6 | I'enernueckas CBS3b MEXKIY KiaccaMu 1
OPTraHUYECKUX COCANHEHUN
43 | 4.2.7 | HomeHknaTypa 1 CBOMCTBA OPraHUYECKUX
COCIMHEHUN
44 | 4.2.8 | HomenknaTypa 1 CBOHCTBA OPTaHUYECKUX
COCMHEHUN
45 | 4.2.9 | CocraBieHue CXeM pEaKIHii 1Mo
MIPEIOKCHHBIM IIETIOYKaM MTPEBPaIICHAM
46 | 4.2.1 | CocraBieHHE CXeM PEAKIIH 110
0 | mpemyioKEHHBIM IETIOYKaM MPEBPAIICHHMA
47 | 4.2.1 | JJabopaTopnas padota «IIpeBpaienus
1 | opraHMYecKUX BEIIECTB IPU HATPEBAHUN
48 | 4.2.1 | JlJaGoparopnas pabota «IIpeBpamienus
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OPraHUYCCKUX BCIUICCTB IIPpU HAI'PCBAHUN»

4.3

I/IIleHTl/I(l)l/lKalll/lﬂ OpraHn4e€CKux BEIIECTB,

HX 3HAYECHHUEC X IIPUMCHCHHUC B ObITOBOM U

HpOl/I3BOIlCTBeHHOl7[ ACATCJIBbHOCTH

Ye€JI0BCKA

49

43.1

BHOOpFaHI/I‘-IGCKI/IC COCIMHCHUA

50

4.3.2

BI/IOOpFaHI/I‘IGCKI/Ie COCIUHCHUA

o1

4.3.3

Posb oprannueckoit xumun.OnacHOCTh
BO3JEHUCTBUS OPraHUYECKUX BEILIECTB HA

*uBble opranu3msl. [1/IK

52

4.3.4

OnacHOCTh BO3JEHCTBUS OPraHUYECKUX

BEILIECTB Ha *kuBble oprann3msl. [1JIK

53

4.3.5

JlabopartopHas padbota «MneHTuduxanus
OpTaHUYECKUX COCTUHECHUN OTAEITbHBIX

KJIaCCOB»

54

4.3.6

JlabopartopHas padbota «MneHTuduxanuys
OpPTraHUYECKUX COCTUHEHUN OTIEITBHBIX

KJIaCCOB>»

55

Kontposnbhas padota Ne3
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56

Kontponbnas pabota Ne3

Paznea S.

Kunernueckmue u TEPMOINHAMHUIECCKHUC

3aKOHOMEPHOCTH IPOTECKaAHUSA

XUMHYCCKHUX peaKum“d

5 CropocTbXUMHYeCKNXPeAKINA. XUMHYECK
oe
paBHOBecHe
S7 5.1 | CkopocTh XUMHUYECKON peaKkiiuu
58 5.2 | ®akTopHl, BIUSIOUINE Ha CKOPOCTh
XUMHYECKOU peaKuun
59 5.3 | X¥UMHYECKOE PaBHOBECHE
60 5.4 | Xumuyeckoe paBHOBECHE
Pa3pnea 6.
PactBOpHBI
6.1 | IlousiTue 0 pacTBOpax
61 | 6.1.1 | PactBopenue kak GU3HKO-XUMUYECKHMA
nporecc.
62 6.1.2 | CnocoObl MPUTOTOBJICHUS PACTBOPOB
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HccaenoBanue CBOWCTB PAaCTBOPOB

63

6.2.1

JlabopatopHas pabota «IIpurotoBienue

PacTBOPOB»

64

6.2.2

JlabopatopHas pabora «IIpurotoBienue

pacTBOPOB»

Paszpnen 7.
XuMus B ObITY ¥ IPOU3BOJACTBEHHOM

HACATCJIBbHOCTH Y€JI0BCKA

XuMus B ObITY ¥ IPOU3BOJACTBEHHOM

JACATECIBbHOCTH Y€/10BCKA

65

7.1

Hogeitmme 1oCTHXKEHUS XUMUYECKOW HAYKH

N TCXHOJIOTHH

66

7.2

Hogeimme 10CTHXKEHUS XUMUYECKOW HAYKH

U TCXHOJIOTHU

67

7.3

[IpuMeHeHre XUMUYECKUX BEIIECTB U
TEXHOJIOTUH C y4eToM OyayIieu

poheCCHOHAIBHOM JISITSIIBHOCTH

68

7.4

HpI/IMeHeHI/Ie XUMHUYCCKHX BCIICCTB U

TEXHOJIOTUI C y4eTOM Oyay1en
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npodeccruoHanbHOM NeSITeIbHOCTU

69

7.5

[IpmMeHeHnEe XUMUYECKUX BEIIECTB U
TEXHOJIOTUH ¢ y4eToM OyayIie

poeCCHOHATTEHOM ESITEIIBHOCTH

70

7.6

[IpuMmeHeHne XUMHUYECKUX BEUIECTB U
TEXHOJIOTUI C y4eTOM Oyayiien

1poheCCUOHATIBHON JIEITEIIbHOCTH

71,72

JAu¢ppepeHupoBaHHbIH 3a4eT

BCET'O

72
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3. YCJIOBUSA PEAJIMZALIMU ITPOTI'PAMMBI
OBIIEOBEPA3OBATEJABHOM JUCHUTLIUHBI «XUMUSI»

3.1 TpeGoBaHusI K MUHUMAJbHOMY MATEPUAJTBHO-TEXHHYECKOMY
o0ecrneYeHU IO
Peanuzanuss mnporpaMMbl AMCHUIUIMHBL  «XUMHS» TpeOyeT HaIUdus
y4eOHOro KaOMHETAaXUMHUHU U/ WM YIEOHON XMMUYECKON JTaO0paTOpHH.
O6GopynoBanne y4yeOHOro kaduHeTa (HArJSAAHbIE MOCOOMS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJN, MOJICIH KPUCTAIIMYECKUX PEIIETOK,
KOJUICKITUU TIPOCTBIX M CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJUMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, TaOnuia MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.
TexHnnueckue cpeacrsa O00y4YeHHsI: KOMIIBIOTEDP C YCTPOWCTBAMU
BOCIIPOU3BEJICHUSI 3BYKa, MPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C DKPAHOM,

MYHBTHMCHHﬁHaH A0CKa, YKa3Ka-IIpC3CHTCP AJIA Hp€3€HTaHHﬁ.

OoOopynoBanue 1adopaTopun U padoYnxX MecT JIad00paTOPUU: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyMbl, TPEIAMETHBIC U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JJs KamedbHBIX peakiui, QUIbTpOBabHAS
Oymara, TpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPHUKH,
HAaOOp pEaKTUBOB, CTEKJISIHHBIC MAaJIOYKH, IITATUBBl Uil MPOOUPOK; MEpHbIE
WIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JAENMUTENbHbIe umHaprdeckue (50-
100 ™), cTymku c TmecTUkoM, ¢appopoBble YalllKH, TUHIETHI, Q(UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, AJIEKTPOIUIUTKH, Ja0OpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIOUYKH, MPHOOp A TOMy4YeHHUs Tra3oB (WU
npoOHupKa ¢ ra3o0TBOAHON TpPyOKOM), JepxaTenu sl MPOOUPOK, CKIISTHKU ISt
XpaHEHUs] PEaKTUBOB, pa3JaTOYHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200
MJT); IIMATENN; MUHIIETHI; TUTEIbHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepsbl), MEpPHbBIC
npobupku (Ha 10-20 M) 1 mepHbie KoJIOHI (25, 50, 100 1 200 mur), BoasHas OaHs
(W11 TEpMOCTAT), CTEKJISTHHBIE MAJIOUYKH; KOHUYECKHUE KOJObI Ajig TUTpoBaHus (50

nu 100 mi); UHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
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WHIMKATOpHAs 1IKaja; yHUBEPCAIbHBIA MHAUKATOP; nuneTku Ha 1, 10, 50 mu (mom
no3atopsl Ha 1, 5 u 10 mut), OropeTKH Ui TUTPOBAHMSI, MEIULMHCKUE IIITPUIIBI HA
100-150 mu, nabopaTopHbIe W/ aHATUTHYECKUE BECBI, PH-METpPBI, CYyIUIBHBIN

mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2 UudopmannoHHoe o0ecnnedyeHue peaju3anuu NporpaMmabl

1. Audunorenora, M. B. Xumus: y4eOHHUK M TPAKTHKYM I CPETHETO
npodeccuonansaoro obpazosanus / M. B. Andunorenosa, A. B. badkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u gomn. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

2. lllerommxunaa, H. A. OOmas xwmmus: ydueObnmk s CIIO / H. A.
[leronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckmif, A. b. Xumwusa: y4eOHUK W MPAKTUKYM JiA CPEIHEro
npodeccruonansHoro oopaszoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3l., nepepad. u nqon. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK i cpeaHero npodeccuoHanbHoro oodpaszoanus / 1O.
A. Jle6enes, I'. H. daneceB, A. M. T'ony6es, B. H. IllanoBan; mox oOmiei
penakmuern I'. H. dangeeBa. — 2-¢ wu3n., mepepadb. m gom. — Mocksa:
N3narensctBO FOpaiit, 2022. — 431 c.

JlonoJIHUTe IbHbIe HCTOYHNKH

1. Xwumwusa. 10 kmacc. YriuyOn€HHbli ypoBeHb: yueOHuK/ B.B. Epemun,
H.E. Ky3smenko, B.U. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. JIlyauna. — M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xwumusa. 11 kmacc. YrnyOnéuuslii ypoBeHb: yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [Ipo3nos, B.B.Jlynun; non pen. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: u.

3. Xwumus. YrinyOnensusii ypoBenb. 10—11 kiaccel: paboyasi mporpamma K
muann YMK B.B. Jlynuna: yueOGHO-MeTonmyeckoe mocobue / B.B. Epemun,

A.A. [Ipo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.
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4. Meronuueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. JIpo3ngoBa u nap. «Xumus. YTayOleHHbIH ypoBeHb». 10
kiacc / B. B. Epemun, A.A. JlpozmoB, U.B. Epemmna, B. U. Maxonuna,
O. 10. Cumonoga, 2.10. Kepumor. — M.: [Ipoda, 2018. — 339 c.: ui.

5.  Meroanueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
A. A. Jlpo3noBa u np. «Xumus. YriayOneHHbld ypoBeHby». 11 kmacc / B. B.
Epemun, A.A. [posnos, U.B. Epemuna, H.B. BoakoBa, H.B. ®upcrosa, 3.1O.
Kepumon. — M.: [poda, 2018. — 423 c.: u.

6. Iycena, E. B. Xumus qist CIIO: yuebno-MeTonnueckoe nmocooue / E. B.
['ycea, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: anekTpoHHbIH // JlaHb: 3MEKTPOHHO-
oubmuotreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obOpamienus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENEH.

7. UYepnukona, H. FO. XumMusa B 10CTyITHOM H3JIOKEHUH: YU4EOHOE MOCOOHE
s crio / H. FO. UepHukoga.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHb // JlaHb:

aJIeKTpOHHO-OMOMoTeunas cucrema. — URL.: https://e.lanbook.com/book/195532

2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2022.

(mata obpamenusi: 14.10.2022). — Pexxum noctymna: ajisi aBTOpH3. MOJIb30BaTEIEH.

8. IlleBnumpina, JI. B. Xumus: yaeonoe nocooue / JI. B. IlleBHunpina, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texkct: snexkTpoHHbIN // JlaHb: 2NeKTpoOHHO-OUOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata obOpamenusi: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

9. bmunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. bmunos, W. JI.
[Tepdunona, T. B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Tekct: »nekTpoHHBIM // JlaHb:
ANIEKTPOHHO-O0uOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183

(mata obpamenust: 14.10.2022). — Pexxum moctymna: ajisi aBTOpH3. TOJIB30BaTEIICH.
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10. TabpuensH, O. C., JIsicoBa, I'. I, Xumus: kHUTA A1 TIPETIOIABATEIIS:
y4eb.-meTo1. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuuxoBa H. O., MemepsikoBa E. B. Pemaem 3amaum mo Xumuu
camocTosaTensHO: yueobnoe nmocooue / H. FO. Uepnukosa, E. B. MemepskoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COopHuK ymnpaXHEHMH W 3a7ad MO OpPraHUYECKOn
xumun: yuyeoHoe nocobue / B.A. PesnukoB — Caunkrt-IletepOypr: Jlanb, 2021. —
226 c.

13. Kanycrmra A. A., Xampuenko WM. I'., JImbanoB B. B. OOmas wu
Heopranudeckas xumusd. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensu O.C. Xumus: yueb. ais ctya. npod. yueod. 3aBeaenuii / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus 118 npodeccuii M cCHeUUaIbHOCTEH
TEXHUYECKOTO MpOopuist: y4eOHUK Juid CTyA. YUYpPEeXKIeHUH cpea. mpod.
obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e u3ma., crep. — M. :
N3 narenbckuil ueHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mkosiey.

2. https://postnauka.ru/themes/chemistry — nekuuu 1Mo XMMHHM Ha caiTe

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nonyisipHbIfi TTPOEKT «DJIEMEHThI OOJIbIIONW Hayku» ((pusuka, Xumus,
MaTeMaThuKa, aCTPOHOMHS, HAyKHM O KW3HHU, Hayku o 3emuie). HoBoctn Haykw,
KHUTHY, HAYYHO-TIOMYJIIPHBIE CTAThU, JICKIIMH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-nIonyJisipHOTrO )XypHasa «llorenumam». Kypnan nzmaércs ¢ 2005 r.,
c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

CaiiT Hay4YyHO-NIOIYJISIPHOTO >KypHasia «XHMHS W KU3Hb». JKypHan wusmaércs
c 1965r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpeITast 2JIEKTpOHHAs OuOnMoTeka xmMmudeckoro moprana «Chemnety,
COJCPKUT yueOHbIE U HH(POPMALMOHHBIE MaTepuanbl Uil IIKOJIbHUKOB U
yuutenei. B Heli MOXXKHO HaliTH yd4eOHUKH MO OOIIel U HEOPTraHMYECKON XHMUH,
OpPraHUYEeCKON XHWMHH, MYJIbTUMEIUAMATEPUANIbl, a TaKXKe 3aJaud XUMHUYECKUX
OJIUMIINAJ] C PELICHUSIMH, 3a/1a4l BCTYIUTENIbHBIX 9K3aMEHOB JJIs1 AOUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nupopmanmonuble Marepuasibl 00 oJuMnuanax: MOCKOBCKOH TOpOJICKOH,
Bceepocceniickor, MenneneeBckor, Mexnynaponnou. IlpuBenensl 3amaun
TEOPETHUYECKUX M HKCIIEPUMEHTAJIBHBIX TYpPOB, MOAPOOHBIE pEUICHUs, CIIUCKU U
dboTtorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa JUCTAHIIMOHHOTO OOy4YeHHs, HaIlpaBJICHHas B IIEPBYIO ouepeab Ha
MOJATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT WMIKOJBHBIX 10 MeEXayHapOaHOM.
CallT coaepKUT OTPOMHOE KOJIMYECTBO 3aJay, CrPYNIUPOBAHHBIX KaK IO TEMaw,
Tak W 1o onuMmnuazaMm. I[lo BceM OCHOBHBIM paszjiejliaM XWUMHUU TPUBEIEH
TEOPETUUYECKUI MaTepral U pa300paHbl pelIeHUs] TUMIOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wnanoTexHonorusiM. OCHOBHasi IIeJib — pa3BUTHE OOpa3oBaHUsA B
0o0JlacTU  HAHOTEXHOJIOTMH W  MOJATOTOBKA K  HMHTEPHET-OJIMMIIMANE 1O
HAaHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cipaBounasi uagopmaiys 0 XUMHUYECKUX JIEMEHTaX U UX CBOMCTBAX
(Ha aHTJIMIICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOS3BIYHBIN CAalT O CBOMCTBAX XUMHUYECKUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
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Hexommepueckuil callT OHNAH-O00pa30BaHUA, COAEPKUT MHOTO HHTEPECHBIX
0o0pa30BaTeNbHBIX KYpCOB U BUACOJNEKIUN [UIsl LIKOJBHUKOB, CTYACHTOB M
yuutelien. ECTh HECKOJBKO KypCOB MO XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUU
UH(GOPMAIIMOHHBIN HHTEPHET-PECYpC (CalT IIIATHBIN).

13. http://www.xumuk.ru

CaliT 0 XMMHHU: KJIACCUYECKUE YUYEOHMKH, CIPABOYHMKH, SHLUMKIIONEINHU, OUCK
OpPTraHWYECKUX U HEOPTaHUUYECKUX PEAKLINN, COCTABICHUE YPABHEHNN PEAKIUN.

14. http://orgchemlab.com/

CailT, NOCBAIIEHHBIN TPaKTUYECKON padboTe B 1abopaTtopuu
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4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJINHBbI

KOHTpOJII) )41 OIICHKa PE3YJILTATOB O6Y‘-I€HI/I}I OCYHICCTBIIACTCA

IpernojaBareieM B  MPOLECCe NPOBEICHUS MNPAKTUYECKUX  3aHATHH U
71a00paTOPHBIX padOT, TECTUPOBAHHUSA, 4 TAKKE BBIIOJHEHUS OOYyYaroIIUMHUCS
WHIUBUIYAIbHBIX 3a/JaHUM, MPOEKTOB, HCCIEeNOBaHUN. Pesynbrarel 0OydeHHs
ONPENEINSIOT, YTO O0ydaroluecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPUICHUY U3YyYECHHUsI TUCLUATIIINHBI.

st popMupoBaHUs, KOHTPOJISL U OLIEHKU PE3YJIbTATOB OCBOEHUSI Y4eOHOM
JUCLUIIINHBI UCIIOIB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHN, TPEACTABIISIIOLIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPOINPUSATUH, COIJaCOBAaHHBIX C PE3yJIbTaTaMH
oOyuenus u copmynupoBanHbix ¢ yuetom @I'OC CO0 (npenMeTHbIE Pe3yabTaThI

no nucuurinae) u GI'OOCCIIO.

DJIEMCHTOB U

COE€JIMHEHU! B

N OK/I1 (Moayas/Pa3ne| Pesyabrar Tunbl OLEHOYHBIX
e .
K Ja/Tema o0yueHust MepPONpPUATHH
| | OcHoBHOE coep:xkaHue
1 Paznen 1. ®opmysTupoBa
OcHOBBI Th 0a30BbIe
CTPOEeHMS MOHATHA U
BelIecTBa 3aKOHbI XUMMHU
1.1 |[OK 01 |Crpoenue CocrtaBnsTh 1. Tect «CTpoeHne aTOMOB
aTOMOB XUMUYECKUE XUMHYECKUX 3JIEMEHTOB U
XUMUYECKUX  |(OPMYIIBI PUPOJIa XUMUUECKOM CBSA3M».

2. 3agaun Ha COCTaBJICHUE

npupozaa COOTBETCTBUM  |XUMHUUYECKUX (HOpMYJI
XHMHUYECKON  |CO CTCHEHBIO JIByXaTOMHBIX COCIUHEHUI
CBSI3U OKHCJICHUS (OKCHIOB, CYJIb(PUAOB, THAPUIOB
XUMHYECKHUX U T.IL.).
3JIEMEHTOB, 3. 3amaHus Ha UCITOJIb30BAHUE
HUCXOJIS U3 XUMHUYECKOM CUMBOJIMKH U

BAaJICHTHOCTH U

Ha3BaHUN COCIUHEHUMH 10
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
ANEKTPOOTPULIAT [HOMEHKIIATYPE MEXKIYHAPOTHOTO
€JIbHOCTH COI03a TEOPETHYECKON U
MPUKIAJHON XUMUU U
TPUBHAIBHBIX HA3BAHUM JJIs1
COCTABJICHHS] XUMUYECKHUX
dbopMyI1 IBYXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
cynbGUI0B, TUAPUJIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCAMHEHUN OTJEIBHBIX KJIACCOB
1.2 |OK 01 |[lepumonnuecku |Xapaktepuzonart|l. Tect «Metamnmnueckue /
OK 02 |i1 3aKk0H u b XMMHUYECKHE |HEMETaJJIMYECKHUE CBOMCTBA,
tabnuua .M. |[3meMeHThI B AIEKTPOOTPULIATEIBHOCTD U
MeHnneneeBa |[COOTBETCTBUU C |CPOJICTBO K JICKTPOHY

UX IIOJIOKEHUEM
B
MIEPUOTUYECKOU
CUCTEME
XUMHYECKUX
anemenToB /..
Menneneena

XAMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM U TMOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHYECKUX AaemeHToB .M.
MeneneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHUE CBS3U MEXKITY
CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U MEPUOIUYECKUM
W3MEHEHUEM CBOKMCTB
XAMHYECKUX AJIEMEHTOB U UX
COE€IMHEHUN B COOTBETCTBUHU C
nonoxxenuem Ilepuonnueckoin
CHUCTEME.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUs Ha
XapaKTEPHU3ALHNI0 XUMHUYECKUX
3JeMEeHTOB: «MeTamnmdeckue /
HEMETAJNIMYECKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
CPOJZICTBO K AJIEKTPOHY
XUMHYECKUX IIIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMUYECKUX IJIEMEHTOB
J.1. MenneneeBa»
2 Pasznea 2. XapaKTepH3OE KonTpoabHas padora
aTbh THIIbI
Xumnueckue «CTpoeHue BelecTsa u
XHMHYECKHUX
peakunu . XUMHYECKHE PeaKIun»
peakumni
2.1 |OK 01 |Twurmbr CocrtaBnsaTh 1. 3agaum Ha cocTaBleHHE
OK 04 |xuMuyecKux |peakuuu YPaBHEHHU PEAKIINN:
peakiui COCIMHEHUS, — COEMHEHUS, 3aMEIICHHUS],
pa3oKEeHHUs, pazyioxeHusi, 0OMeHa;
oOMeHa, — OKHCJIUTEIIFHO-
3aMelIeHus, BOCCTAHOBUTEBHBIX PEAKIUN C
OKHCIIUTENIBHO- |MCMOJIb30BAHUEM METOAA
BOCCTAaHOBUTEJ |IJIEKTPOHHOTO OanaHca.
HbIE peakuuu  |2. 3a7a4M Ha pacuyeT MacChl
BellleCTBAa WU 00bEMa
ra3oB M0 U3BECTHOMY KOJINUECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIIHX B
peaKknuu BELIECTB; Pacuy€Thl
Macchl (00bEéMa, KOTHMYeCcTBa
BEIIECTBA) IPOYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEILECTB UMEEeT
npuMecu
2.2 Onektponutud |{CoCTaBIISITh 1. 3aganus Ha cocTaBIeHUE
eckast ypaBHEHHUS MOJIEKYJISIPHBIX U HOHHBIX
JIMCCOLUALIMS U |XUMUYECKUX peakIuii ¢ ydyacTueM KHUCIIOT,
WOHHBIA OOMEH [peaKinu OCHOBAHUU U COJIEH,
HMOHHOTO YCTaHOBJIEHUE U3MEHEHUS
oOMeHa ¢ KUCIIOTHOCTHU CPEJIbI
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
y4acTHEM 2. JJabopatopHast padota "Turmsr
HEOPTaHUYECKU |XMMHUYECKUX peaKiuii”
X BEILECTB
3 Pa3nen 3. HUccanenoBaty |KoHTpoJsbHasi paboTa
CTpoeHne U (CTpOeHUE U «CBOHCTBA HEOPTAHUYECKHUX
CBONCTBA CBOMCTBA BeleCTB
HEOPraHM4YeCK HeOPraHu4ecKu
HX BellleCTB (X BeleCTB
3.1 |OK 01 [Knaccudukamm |Knaccudummpon|l. Tect «Homenkmarypa u
[IK 2.3 |1, aTh Ha3BaHUE HEOPTaHUYECKUX
HOMEHKJIaTypa |[HEOPTraHWYECKHUE |BEILIECTB UCXOI U3 UX
U CTPOCHUE BEILIECTBA B XUMUYECKON HOpMYIIbl UITH
HEOPTaHUYECK [COOTBETCTBUU C |COCTABICHUE XUMHUECKOMN
WX BEILECTB UX CTPOCHHEM  [(POPMYJIIBI UCXOJIS U3 HA3BAHUS
BEIIIECTBA MO MEXKTYHAPOIHOU
WJIN TPUBUAJIBHOU
HOMEHKJIaType».
2. 3ajauu Ha pacyeT MacCOBOM
J0JIA (MacChl) XUMHYECKOTO
JJIeMeHTa (COeAMHEHMS) B
MoJIeKyJie (cMecH).
3. IlpakTuueckue 3aganus 1o
KJaccuuKalu, HOMEHKJIAType U
XUMUYECKUM (popmyniam
HEOPTraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KIJIACCOB.
4. IlpakTruecKkue 3aJlaHusl Ha
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa XUMHUYECKOM
CBSI3M M TUIIA KPUCTALUIMYECKOU
pelIeTKn
3.2 |OK 01 |®usuko- VYcranaBnuBath |1. Tect «Ocobennoctu
OK 02 |xmMHYecKHe |3aBHUCHUMOCTH XUMHUYECKHUX CBOMCTB OKCHJIOB,
[1IK 2.3 |cBoiicTBa busuko- KHUCIIOT, OCHOBaHUM, aM(OTEPHBIX
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
HEOPTaHUYECK |XHUMHUYECKUX TUAPOKCUIIOB U COJIEI.
UX BEILECTB CBONCTB 2. 3ajaHus Ha COCTABJICHUE
HEOPTaHUYECKH |yPAaBHEHUN XMMUYECKUX PEaKLUU
X BEUIECTB OT  |C YYACTHEM MPOCTBIX U CIOKHBIX
CTPOEHUS HEOPTraHWYECKUX BEUIECTB:
aTOMOB H OKCHJIOB METAJJIOB, HEMETAJIIOB U
MOJIEKYJ, & aM(}OTEPHBIX DJIEMEHTOB;
TaKXKe TUINa HEOPTaHUYECKHUX KUCIIOT,
KpPUCTAJUIMYECKO |0OCHOBaHUH 1 aM(pOTEPHBIX
1 peneTku TUIPOKCUIOB, HEOPTAHUYECKUX
COJIEM, XapaKTEPUIYIOIINX UX
CBOMCTBA U CIIOCOOBI MOTYYEHUS.
3. [IpakTUKO-OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJJaHUS HA
CBOICTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILIECTB
3.3 |OK 01 [Unpentuduxarn |MccnemnoBats 1. IIpakTUKO-OPUEHTUPOBAHHBIE
OK 02 |us Ka4EeCTBEHHBIC |3a/IaHUs 110 COCTABIICHUIO
OK 04 |Heopranuveck |peakuuu XUMHAYECKUX PEAKLIHN C yJaCTHEM
WX BEIIECTB HEOPTraHWYECKU |HEOPTraHWYECKUX BEUIECTB,
X BEIIECTB UCIIOJIB3YEMBIX IS UX
UJeHTUPUKALIY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIESCTB”

4 Pasznen 4. HccaenoBars |KonTposbHas padora
CrtpoeHue 1 |cTpoeHME U «CTpoeHue U CBOMCTBA
cBoiicTBa cBoiicTBa OPraHUYecKNX BellecTB
OPraHN4YecKNX [OpraHuvdecKux
BelleCTB BelleCTB

4.1 |IOK 01 |Knaccudukaru |Knaccudunupos|l. 3aganus Ha cocTaBlieHUE
s, CTPOCHHUE U  |aTh Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa [OpPraHUYECKUE |COEAMHEHUM MO0 TPUBUAIBHOW WIIN
OpraHUYECKUX |BEIIECTBA B MEKTyHapOIHOM
BEILECTB COOTBETCTBHHM C |CUCTEMATUYECKON HOMEHKIIATYPE.
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
UX CTPOCHHEM (2. 3alaHUs HAa COCTaBIICHUE
MOJIHBIX U COKPAILLEHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3ajauun Ha ONpeeIIeHHE
npocTeieit GopmMybl
OpPraHUYECKON MOJIEKYJIbI, UCXOS
U3 3JIEMEHTHOT0 cocTaBa (B %)
4.2 |OK 01 |CroticTBa VYcranaBnuBarh |1. 3agaHus Ha cocTaBlICHUE
OK 02 |oprannyeckux |3aBUCUMOCTH YPAaBHEHUNM XUMUYECKUX PEAKLUN
OK 04 |coenunenuii |(pusuko- C Y4aCTHUEM OPTaHUUYECKUX
IIK 2.3 XUMHUYECKUX BEILICCTB Ha OCHOBAHUU UX
CBONCTB COCTaBa U CTPOECHUS.
OpraHWYecKux |2. 3alaHus Ha COCTABJICHUE
BEILIECTB OT YPaBHEHHUI XUMUYECKUX PEAKIIUH,
CTPOCHUS WUTFOCTPUPYIOIIUX XUMUYECKUE
MOJIEKYJT CBOICTBA C yU€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKIui 1
TEHETUYECKOU CBSI3U
OpraHUYECKUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacueTHbie 3a1a4u 1O
YPaBHEHHUSIM PEAKIIHil C y4acTHEM
OpraHUYECKUX BEILIECTB.
4. JTabopaTopnas pabota
“IIpeBpallleHHs] OpraHUYECKUX
BEILIECTB IIPU HAIrpEeBaHUU"
4.3 |OK 01 |Unentudukan (MccremnoBarh 1.ITpakTUKO-OpUEHTHPOBAHHBIE
OK 02 |usa KaueCTBEHHBIE |3aJlaHUS IO COCTABIICHUIO
OK 04 |opraHvyeckux |peakuuu XMMHUYECKUX PEAKIUHU C YUYACTUEM
BEILIECTB, UX  |OPraHUYECKUX |OpPraHUYECKUX BEIECTB, B T.U.
3HA4YCHUE U COEIMHEHUN UCIIOJIb3YEMBIX ISl UX
MPUMEHEHHUE B |OTJEIbHBIX uaeHTUUKAINK B OBITY U
OBITOBOM U KJIaCCOB MIPOMBIILJIEHHOCTH.
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH

MIPOU3BOJICTBEH 2.JlabopaTtopHas pabora:
HOU “Unentudukaius opraHuIecKux
JESATENbHOCTH COEAMHEHUN OTAEIBHBIX KJIaCCOB”
YEJIOBEKa

3) Pa3znea S. Xapakrepus3os
Kunernuecku [aTh BJMSIHUE
eu Pa3IMYHBIX
TepMOAUHAMHU |(PaAKTOPOB HA
yeckKue paBHOBecHE U
3aKOHOMEPHOC |CKOPOCTH
TH XHMHYECKHUX
NPOTEKAHMUS |peaKiuii
XUMHYECKHUX
peakuui

5 |OK 01 |Ckopoctb Xapaxkrepuzonart |l [pakTHKO-OprEeHTUPOBAHHBIE

OK 02 |xuMH4YECKHX |b BIUSHUE TEOPETUUYECKUE 3aJaHUS Ha
[IK 2.3 |peakuuii. KOHIIEHTpaIlMu |aHajau3 (PaKTopoB, BIUSIOMIUX HA

XUMUYECKOE |pearupyroluX |M3MEHEHHE CKOPOCTH
paBHOBecUE BEIECTB U XUMHUYECKOU peakuuu. [IpakTuko-

TEeMIIEpaTypbl Ha
CKOPOCTh
XUMHYECKHUX
peaKunit
XapaktepuszoBar
b BIIMSTHUE
M3MEHEHUS
KOHIEHTpALIUU
BEILIECTB,
PEAKIUM CPEABI
Y TeMIIEpaTyphl
Ha CMEILICHHUE
XUMHYECKOTO
paBHOBECUS

OpPUEHTUPOBAHHBIE 3a/laHHs Ha
IPUMEHEHHUE TpuHIMIa Jle-
[[TaTenbe ng HAXOXKACHUSA
HaIpaBJICHUS] CMEILICHUS
PAaBHOBECHSI XUMHUYECKOU
peakiuu 1 aHanu3 PaxTopos,
BIIMAIOUIMX HA CMEILCHUE
XUMHYECKOTO PaBHOBECHS
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
6 HUccaenoBatnb
HCTHHHBICPACT
Pa3znea 6. BOPBI €
PacTBoOpbI 3aJaHHBIMH
XaPAKTEePUCTUK
amu
6.1 [OK 01 ([Tonsatue o Paznuuats 1. 3agaun Ha IPUTOTOBIICHHE
OK 02 |pacTBOpax VICTUHHBIE pacTBOPOB.
IIK 2.3 pacTBOpPHI 2. [IpakTUKO-OpHUEHTHUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbIE€ B OBITOBOM U
MPOU3BOJICTBEHHOM JCATEILHOCTH
YeJIoBeKa
6.2 [OK 01 [Uccnenoanue |MccnemoBate  |JIaGoparopHas paboTa
OK 04 |cBoiicTB buzuko- “IIpuroToBieHUE PaCTBOPOB”
1IK 2.3 |pacTBOpOB XUMHYECKUE
CBOWCTBA
HMCTHUHHBIX
pacTBOpPOB
I [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COAEPKaHUE (COIepIKAHUE
MPUKJIATHOTO MOJTYJIs)
7 Paznen 7. OuennBarnb 3amura Keica (¢ yueTom
Xumus B nocjaeAcTBusi  |[Oyaymeid npodeccuoHaIbHOM
ObITY U OBITOBOW 1 AeATeJIbHOCTH)
MPON3BO/ICTBE (IIPOU3BOJACTBEH
HHOU HOM
JAesiITeJIbHOCTH |1eITeJIbHOCTH
YyeJIOBeKa YyeJIoBeKAa C
MO3UIHH
IKOJIOTHYECKOM
0e3omacHOCTH
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No OK/I1 Mopyas/Pa3ne| Pesyabrar Tunbl OEHOYHBIX
) K Ja/Tema o0yueHust MepoNnpusTHH
OK 01 |Xumus B ObiTy |O11eHUBATH Keiic
OK 02 |u MOCJICACTBUS 1. Byaymme Matepuansl st
OK 04 |mpou3Bo/iCTBEH |OBITOBOM U YKEJIE3HOJOPOKHOTO TPAHCTIOPTa
OK 07 |nou IIPOU3BOJICTBEH
IIK 2.3 |nesSTeabHOCTH |HOM
YeJIOBeKa JICITCIIbHOCTH
yeJIoBeKa ¢
HO3UIINHI
AKOJIOTUYECKOU
0e30macHOCTH
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