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1. OBIIIAS XAPAKTEPUCTHKA PABOUYEM ITPOTPAMMBI
YYEBHOM JUCHUIIJIAHBI
OVY . 12 XUMUs
1.1. MecTo IMCHUILINHBI B CTPYKTYype 00pa3oBareabHoil nporpammsel CITIO

Oo6mieoOpazoBaTenbHas AUCIUIUIMHA «XHUMUS» SBISIETCS 00s3aTENbHOM
4acThl0  00IE00pa30BaTEIbHOIO LHMKJIAa 00pa3oBaTeIbHOM MIPOrpaMMmbl B
cootBeTcTBHM ¢ DI'OC CIIO no npodeccun

08.01.31 DJIEKTPOMOHTAKHUK AIEKTPUYECKUX cerei 51
AIEKTPOOOOPYIOBAHUSI.

[lpukiagHoli Moayiab BKJIOYaeT pazgen 8 «Xumuss B ObITY U
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa», KOTOPBIM peanusyercs M BCEX
npodeccuit/cnenuanbHOCTe  METOJIOM — pEUIEHUsI  KEHWCOB, CBSI3aHHBIX  C
DKOJIOTUYECKON OE€30IacHOCTBI0O Y OLIEHKOW TIIOCJIEICTBUA  OBITOBOU U
MIPOM3BOJICTBEHHON  JIEATEIIBHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oymymiei
npodeccoHanbHOM AEeSITENIBHOCTH 00YYarOITXCS.

1.2. lleru 1 mIaHMpyeMble Pe3yJabTAThl OCBOCHUS TUCUHUIIIMHBI:
1.2.1. deau v 3axa4u AUCHUIJIMHBI:

Conepxanne mporpaMMbl 001e00pa30BaTEIbHON AUCITUTUTHHBL « X UMUSD)
HaIpPAaBJICHO HA TOCTUKEHUE CICAYIOIINX HeJIeH:

) (dhopMUpOBaAHUE CUCTEMbl XUMUUECKUX 3HAHUM KaK BaKHEHIen
COCTAaBJIAIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOPOU
JeXKaT KIIFOYEBbIE MOHATHS, (QYyHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XUMUH,
OCBOEHHE $3blKa HAayKH, YCBOCHHME W IOHMMAaHWE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MHUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHHE C HCTOpHUeH
MX Pa3BUTHS U CTAHOBJICHMUS,

dbopMHpoBaHHEe W PpPa3BUTHE TMPEACTABICHUM O HAYYHBIX
METO/IaX TO3HAHMS BEIIECTB M XMUMHYECKUX PEAKIUN, HEOOXOAUMBIX IS
NPUOOPETEHHUS] YMEHUN OPUEHTHUPOBATHCS B MHPE BEIIECCTB M XUMUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IMPUPOAE, B MPAKTUUYECKON M IOBCEIHEBHOM
JKU3HU;

pa3BUTHE YMEHUH M CIOCOOOB JESATEIBHOCTH, CBSA3AHHBIX C
HaOII0JICHUEM U OOBSICHEHUEM XUMHUUYECKOTO PKCIIEPUMEHTA, COOTI0ICHUEM
npaBuJl 0€30MaCHOTO OOpaIIEHHUs C BEIIECTBAMM.
3agaum TUCUMIJIMHBI:

1) chopMHpOBaTh TNOHMMAaHUE 3aKOHOMEPHOCTEN
NPOTEKAHUsI XUMUYECKUX TMPOIIECCOB U SBJICHUIN B OKPYXAIOMICH cpene, a
TaKK€ MX CBS3b C IIEJIOCTHOM HAy4yHOM KApTUHONW MHUpa U JIPYTUMHU
€CTECTBEHHBIMU HayKaMU;

2) pa3BUThb YMEHHUS COCTABJIATH (OPMYJIbBI HEOPraHUYECKUX WU
OpPraHMYECKUX BEILECTB, YPAaBHEHUS XUMHUUYECKUX peaklui, 0OBIACHATh X
CMBICJI, UHTEPIPETUPOBATH PE3YIIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKH MPOBEACHUS MPOCTEHIINX XUMUYECKUX
OKCIIEPUMEHTAJIbHBIX  HCCIEAOBAHUNA €  COOJIOACHHEM  IpaBUII
O6esomacHoro  oOpamieHwss € BEHIECTBAaMH W JIaOOpaTOpPHBIM
000pyI0BaHUEM,;



4) pa3BUTh YMEHHs HaxOJWTh, AHAIU3UPOBATH U MCIOJb30BATh
MHPOPMAIUIO XUMUUYECKOTO XapaKkTepa U3 pa3IMYHbIX MHPOPMAIIMOHHBIX
UCTOYHHUKOB, BKJIIOYas Y4YEOHYIO JHUTEpaTypy, HayudHble MyOJMKALUU U
UHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHHMsS MPOTHO3MPOBATH MOCIEACTBUS CBOEH
NEeSATENbHOCTH U XUMUYECKUX MPUPOIHBIX, OBITOBBIX u
IPOU3BOJICTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHBIE IKOJOTUYECKHE U
COIlMAJIbHBIC BO3JICHCTBUS;

6) copmupoBaTh  MOHUMAHHWE  3HAYUMOCTU  JIOCTHUXKEHUU
XUMUYECKOM HAyKd M TEXHOJOTMH JUIsl pa3BUTHUA COLMUAIBHON U
IPOU3BOJACTBEHHOM cep C yMeHHEM MPUBOAUTH TPUMEPHI  HUX
IPUMEHEHUS B PA3IUYHbBIX chepax KU3HU.

B PE3YJIbTATC OCBOCHUA JUCHUIIIIMHBI 06yan0HlHﬁCH HOJI/KECH 3HATD.

31 Ba:kHeiilIne XUMHYECKHE MOHATHUSA: BEIIECTBO, XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIpHAasi MacChl, MOH,
QJUIOTPONUS, M30TONbI, XUMHUYECKasi CBSI3b, JJIEKTPOOTPULIATEIIBHOCTb,
BAJICHTHOCTb, CTENEHb OKHUCIEHHUS, MOJb, MOJISIPHasE Macca, MOJSPHBII
o0beM  Ta3000pa3HBIX  BEMIECTB,  BEMIECTBA  MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPBI, JJIEKTPOJUT U HEIIEKTPOJIHUT,
AJEKTPOIUTHUYECKAST  JUCCOLMAIUSA, OKHUCIUTEIb U  BOCCTAHOBUTEIND,
OKHCJICHHME W BOCCTAaHOBJICHHE, TEIIOBOM A(PdeKT peakiuu, CKOPOCTh
XUMUYECKOM peakiuy, KaTajiu3, XUMHYECKOe pPaBHOBECHE, YIVIEPOIHBII
cKeJieT, PyHKIMOHANIbHAS TPYIIa, U30MEPHS, TOMOJIOTHS;

32 oCHOBHBIC 3aKOHbI XMMHUM: COXPAHEHUSI MAcChl BEIIECTB, TOCTOSTHCTBA
cocrasa BeuecTs, [lepuoauueckun 3akoH .M. Menneneena;

33 oCHOBHbBIC TeOpUM XHMMH: XHMHYECKON CBS3H, 3JIEKTPOJIUTHUECKOMN
JTUCCOLIMALINY, CTPOCHUS] OPTaHUYECKUX U HEOPraHUYECKUX COCTMHEHUM;

34 BakHeillIMe BelIeCTBA M MaTepHaJbl: BaXKHEUIINE METalibl M
CIUTaBBI, CEpHAasi, COJIAHAs, a30THAs U YKCYCHasl KHCIOTBI, OJIaropo/HbIC
rasbl, BOJOPOJ, KHCIOPOJ, TaJIOT€HbI, HIEJIOYHbIE METAJUIbl, OCHOBHEIE,
KHUCIIOTHBIC ¥ aM(DOTEpHBIC OKCUIBI ¥ THAPOKCUIBI, TICTIOYH, YTICKUCIBIA 1
yrapHbIi ra3bl, CCPHUCTHIN ra3, aMMHUaK, BOJA, IPUPOIAHBIN ra3, METaH, 3TaH,
ATWIIEH, aUETWJIEH, XJOPUJ HATpus, KapOOHAaT W TUApOKapOOHAT HATpUs,
kapOoHaT u docdat Kabius, OEH30JI, METAHOJ U ITAHOJ, CJI0XKHBIE IPUPHI,
KUPBI, MbUIa, MOHOCaxapuabl (TJI0KO3a), Jaucaxapulibl (caxaposa),
noyMcaxapubl (KpaxMajl U IeJUII0JI03a), aHUJIUH, aMUHOKHUCIIOTHI, OEJKH,
VCKYCCTBEHHBIEC I CHHTETUYECKHUE BOJIOKHA, KAyUyKH, MJIACTMACCHI.

B PE3YIBTATC OCBOCHHUA JUCHUIIINHBI 06yqa}0111m”1051 AO0JIZKEH YMETb:

Y1 Ha3pIBaTh: U3YUYCHHbIE BEIIECTBA IO  TPUBUAIBHOM  WJM
MEKIYHAPOIHOW HOMEHKJIATYPE;

Y2 omnpenenasitb: BaJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB, TUI XUMHUUYECKOW CBA3U B COCIMHEHUSX, 3aps]l MOHA, XapaKTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX U OPTAHUYECKUX COCTMHEHU,



OKHMCJIMTEIIb W BOCCTAHOBHUTEIb, IPUHAJIEKHOCTh BEIIECTB K Pa3HBIM
KJIACCaM HEOPraHMYECKUX U OPTAaHUYECKUX COCMHEHUN;

* V3 xapakTepu30BaTh: 3JEMEHTHl MaJIbIX MEPUOJOB MO UX MOJIOKEHUIO B
[Tepuonnueckoii cucteme /.M. MenzaeneeBa; o0mpe XuMUIECKUE CBONCTBA
METAJJIOB, HEMETAUIOB, OCHOBHBIX  KJIACCOB  HEOPraHUYECKHX U
OPraHUYECKUX COEAUHECHUM; CTPOCHUE U XUMUYECKHE CBOMCTBA U3YYCHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHHUI;

* VY4 00bACHATH: 3aBUCHMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS,
NPUPOJy XUMHUYECKON CBSI3M (MOHHOM KOBAJCHTHOM, METAIIMYECKOU U
BOJOPOJIHOM), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMHU U TMOJIOKEHUE
XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (haKTOPOB;

® VS5 BbINOJIHATL XUMHYECKHN JKCHEPUMEHT: [0 pPaclO3HABaHUIO
BAKHEUIINX HEOPTraHUYECKUX U OPraHUYECKUX COCTNHEHUM;

* Y6 mpoBOAMTB: CaMOCTOSITENIbHBIA TOMCK XMMHYECKOW HH(OpManuud ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3JIaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJOTHUU i OOpabOTKM W Tepefadyn XUMUYECKOH
uH(pOpMaIK U €€ PEJCTaBICHUS B Pa3IN4HbIX (pOpMax;

* VY7 cBa3bIBaTh: H3YYEHHBI Marepuaig €O CBOEW NpodeccHOHaTbHON
NEeATENbHOCTBIO;

¢ VY8 pemaTb: pacueTHbIE 33/1a4U 10 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM.

1.2.2. Ilnanumpyemble pe3yabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue o01Ie00pazoBaTebHas AUCIUIUIMHA « XUMUSD UMEET MpU
dopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 wu IIK,
MPEICTaBICHHBIX B AKTyJIM3UPOBAHHBIX OrocC CIIO 1o
npodeccun/crenuagTbHOCTH.



Koa un
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIUii

HJIaHpreMLIe pPe3yabTaThbl 0OCBOCHUA TUCIHHUIIJIMHbI

Oo6mme!

JMcuunIMHapHble?

OK 01. Beibupatp
CIIOCOOBI peLIeHNUs
3amay
npodeccHoHaIbHOMI
JeSITeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yjJbTaTbl MOJKHBI OTpakaTb B
yacTu:

TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTh K  TpPyAy, OCO3HAHHE  IIEHHOCTH
MacTepCTBa, TPYA0IIO0UE;

TOTOBHOCTD K aKTHBHOU JIeSITEIILHOCTH
TEXHOJOTHYECKOM M COLMAJIIBHOW HaIpPaBICHHOCTH,
CITIOCOOHOCTh ~ MHHIIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBITIOJIHATH TAKYIO JACSTEIbHOCTD;
WHTEpEC K pasIuyHbiM cdepam mpodeccuoHaTbHON

JESTEIIBHOCTH.
MeTanpeaMeTHbIe Pe3yJabTaThl JAOJKHBI OTPaKaTh:
Osaanenue YHUBEPCAJIbHBIMH Y4eOHBIMH

NO3HABATEJbLHLIMHU JeliCTBUSIMM:

a) 0a30Bble JJOTHYECKHE IeHiCTBUS:

CaMOCTOSITCIIEHO (hOPMYJIMPOBATh M aKTyaJTU3UPOBATh
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYIICCTBCHHBIH  TNPU3HAK WU
OCHOBaHHUA JUUIA CpaBHeHI/IH, KHaCCI/I(l)I/IKaLII/II/I nu
000011IeHHS;

OHpCI[eHHTB Ieian ACATCIIbHOCTH, 3a4aBaTb
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

BBISIBJIATH 3aKOHOMepHOCTI/I n HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBJICHHSIX;

BHOCUTBE KOPPECKTHUBLI B ACATCIBHOCTH, OICHHWBATH

JucuuIInHAPHBIE Pe3yJbTaThI J0JLKHBI OTPAkKATh:

IIP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XHMHYECKOM
COCTaBIISIIONIEH €CTeCTBEHHOHAYYHOH KapTHHBI MHpA, POJIU
XUMHH B TO3HAHUHU SIBICHUNW NTPUPOIBI, B (HOPMUPOBAHUU
MBIIUJICHASI W KYJIBTYPBl JUYHOCTH, €€ (YyHKIMOHAILHOM
IPaMOTHOCTH, HEOOXOAUMOW [iJIsl pElIeHUs TMPAKTUYECKUX
3a7a4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHUSI K CBOEMY
3JI0pOBBIO U IPUPOJTHOM Cpesie;

IIP6 02. BiageHue CUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKH
JJIEMEHT, aToM, DJEeKTpOHHas oOoyiouka aroma, s-, p-, d-
AJEKTPOHHBIE OPOUTAIN AaTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCICHUS, XHUMHUYSCKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM, yriepoaHbIi
ckener, (QYHKIMOHAJIbHAS TPyNa, pagukai, HU30MEpHUs,
M30MEpbl, TOMOJIOTUYECKUN PsiA, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHUCJIOPOA- M a30TCOJEpIKallle COSAMHEHUs, OWOIOTHYECKU
aKTHBHBIC BeIlecTBa (YIJICEBOIbI, XUPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS], KPUCTAJUIMYECKas penieTka, THIbl XUMHYECKHX

peaKuHﬁ (OKI/ICJ'II/ITGJIBHO-BOCCTaHOBI/ITeJ'IBHLIC, 9K30-U
SHJOTEPMUYECKHE, pEaKIMi HWOHHOrO0 oO0MeHa), pacTBOp,
OJICKTPOJINTHI, HE3JICKTPOJINTHI, SJICKTPOJIUTHYCCKAAL

JTUCCOIMAITUS,  OKHUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON pEakKIuu, XMMHUYECKOE PAaBHOBECHE), TEOPHUU U

! O6u1Me pe3ynbTaThl OCYIIECTRIIAKOTCS B COOTBETCTBUHU € JIMYHOCTHBIMH W METanpeaMeTHbIMU pesyabTatamu ®TOC COO (ITpuka3 Muno6pHayku Poccun ot 17.05.2012 Ne 413
(pemakmus ot 27.12.2023 r.), B popMUPOBaHHH KOTOPBIX y4acTBYeT 00I1e00pa3oBaTeibHas TUCIIUTUIMHA.
2 JIuCUMIUIMHAPHBIE PE3YJIBTATHI OCYLIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHMAMHU K IPEIMETHBIM pe3yibTataM 6a308oro yporHs (I1P6), ycranosnennsimu @IOC COO (Ipuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOH HyMepanuH.
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COOTBETCTBUE PE3YJIbTATOB LEJSM, OLEHUBATh PUCKU
HOCJIEACTBUU NEITEILHOCTH.

0) 0a30BbIe HCCIeA0BATENbCKUE I€iCTBHS:

BIIQJICTh HABBIKAMHM y4eOHO-MCCIIECOBATEIHCKON U
MPOEKTHOM JAEATENbHOCTH, HAaBBIKAMHU pa3pelieHUs
mpo0Jem;

BBISIBJIATh ~ MPUYUHHO-CIEACTBEHHbIE  CBSI3U U
aKTyaJ'II/ISI/IpOBaTB 3a)1aqy, BbIIBHUTATh FI/IHOTCS}/ cec
pelIeHus, HaXO0AUTh apryMEHTHI JJI J1I0Ka3aTeIbCTBA
CBOUX YTBep)KﬂeHHﬁ, 3a1aBaTb napaMeTpm 158
KPUTEPUU PEILICHHUS;

aHEL]'II/ISI/IpOBaTI) HOHy‘IGHHBIC B X0I€ peﬂleHI/IS{ 3a1a4n

pe3yJbTaThl, KPUTHYECKH OLICHUBATH ux
JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

YMETHL MEPCHOCUTH 3HAHHA B IIO3HABATCIIBHYIO U
MMPaKTUYCCKYIO obiacTu KU3BHECACATCIIBHOCTH.

3aKOHBI (TEOpHUs] XMMHYECKOTO CTPOCHHSI OpPraHU4YEeCKUX
Bemects  A.M. DbyrtnepoBa, Teopus 3IIEKTPOIUTHYECKOMN
qyccoumanuu, nepuoanueckuii 3akod J1.1. MenneneeBa, 3akoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK
XUMHH, (DAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe,
MOJy4YeHUH U O€30MacHOM HWCTOJB30BAaHUM  Ba)KHEUIIHX
HEOPTraHMYECKUX M OPraHWYeCKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;

IIP6 03. chopMUpOBaHHOCTH YMEHUU BBISBISTH XapaKTEpPHBIC
MPU3HAKK W B3aUMOCBS3b HM3YYCHHBIX MOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME TMOHATHUS NP ONUCAHUU CTPOEHUS U
CBOMCTB HEOPTraHUYECKHMX W OPTraHWYECKUX BEIIECTB U UX
MpEBpaIICHUI; BBISBIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHSATUSAMH U TIPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

IIP6 04. cpopMuUpPOBAaHHOCTL YMEHHH  HMCIOJB30BaTh
HAaUMEHOBAHUS XHMMHUYECKHX COEJIMHEHHI MEXIyHapOJHOTO
COI03a TEOPETHUYECKON M INPHUKIATHOM XMMHHM U TPUBUAJIBHBIE
HAa3BaHMs BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIMIIEPHUH,
dbenon, GopManpaerui, yKCycHasi KHCJIOTA, TJIWIWH, yTapHbII
ra3, yriIeKuCJIbld ra3, aMMHUaK, TalleHas W3BECThb, HEralleHas
W3BECTh, MHUTHEBAs COJlAa M JPYTUX), COCTaBIATH (HOPMYJIIbI
HEOPraHWYeCKHMX M OpPraHWYEeCKUX BEIECTB, YpPAaBHEHHS
XUMUYECKUX DPEaKIUi, OOBACHITH MX CMBICH; TOJTBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMHU U 3aMHUCSIMU YPAaBHEHHI
XUMUYECKUX PEAKIUN;

IIP6 05. cdopMuUpOBaHHOCTH YMEHUH  YCTaHABIIUBATH
MIPUHAJIC)KHOCTh M3YUYEHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BEIIECTB K OMPEETECHHBIM KJIacCaM U TpyIIam
COCIMHEHMH, XapakTepU30BaTb HUX COCTAaB M Ba)KHEHIINE
CBOMCTBA; OIPENIEIISITh BUJbI XHUMHYCCKUX CBsI3eH
(koBaJIeHTHAsi, MOHHAs, METAJIM4ecKas, BOAOPOJHAs), THIIbI
KPUCTATMYECKUX PENICTOK BEMIECTB; KJIACCU(DHUIIUPOBATH
XUMUYECKUE PEAKIINH;

IIP6 07. chopMUpPOBAHHOCTh YMEHMI MPOBOJNUTH PACUYETHI I10




XUMHUYECKUM (popMyJsiaM U ypaBHEHHSM XUMHYECKHX PEaKIUl
C HUCMOJb30BaHUEM (PU3NYECKUX BEJIUYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0OBEeMa
(HOpMallbHbIE  YCJIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
HCIIOJIb30BaTh CUCTEMHbIE XMMHMUYECKNUE 3HAHUS Ul NIPUHATHA
peIHCHI/IfI B KOHKPCTHBIX XU3HCHHBLIX CUTyalludX, CBA3AaHHBIX C
BELIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTth
COBpPEMEHHBIE
Cpe/CcTBa IIOUCKaA,
aHanu3a u
WHTEpIpETAINN
uHpOpMaLUU U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33144
npodeccroHanbHOM
JeSITeTbHOCTH

JIMYHOCTHDBIE pe3yjabTaTbl AO0JKHBI OTpPakaTb B
yacTu:
HEHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM W  OOIIECTBEHHOM IpPaKTHKH,
OCHOBAHHOTO Ha Jaore KyJbTYD,

CHOCOOCTBYIOLIIETO OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;
COBEpPLICHCTBOBAHUE S3BIKOBOM W  YMTaTEIbCKOU
KyJbTYpbl Kak CpEICTBAa B3aUMOJIECHUCTBUS MEXIY
JIOJbMH U NTO3HAHUS MUPA.
MeranpeamMeTHble pe3yJabTAThl JAOLKHbI OTPAXKAThH:
Osnanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU JAefiCTBUSIMM:
| B) paboTa ¢ unpopmanuei:
BJIa/IETh HABbIKAMU TMOJY4YEHUS HMHQOpMALUH U3
UCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEJIBHO
OCYUIECTBJISATh IOMCK, AHAJINW3, CHUCTEMAaTU3aLUI0 U
UHTEpIpeTalnio HHPOPMALMK PA3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUS;
CO3/1aBaTh TEKCThI B PA3IMUYHBIX (OpMaTax ¢ yueToM
Ha3Ha4YeHUs MHPOpMALMU M IEJIeBOM ayIuTOpHH,
BbIOMpass ONTUMaNbHYIO (hOpMYy MpPEACTaBICHUS U
BU3YaJIH3al1Y;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uHboOpMallMy, €€ COOTBETCTBUE IIPAaBOBbIM U
MOpPaJIbHO-ITHYECKUM HOPMaM;

BJIaJCTh HaBBIKAMHKM  paCIIO3HABAHHMA W = 3alllWThI

JucuumiimHapHblie (peAMeTHbIe) pe3yabTaTbl M [10JKHbI
0TPaKaTh:

IIP6 06. BianeHHe OCHOBHBIMM METOJAMH HAYYHOT'O ITO3HAHMS
BEIIECTB M XMMHUYECKHX SIBICHUH (HaOmoleHue, U3MepeHue,
AKCIIEPUMEHT, MOJIEJTUPOBAHUE);

ITP6 07. chopMHPOBAHHOCTH YMEHUH MPOBOAUTH PAacUEThl MO
XUMHUYECKUM (GopMyJiaM U YPaBHEHMSIM XUMUYECKUX pEaKIMi
C MCIIOJIb30BaHMEM (M3NYECKHX BEJIMYMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJUYECTBEHHOH CTOpPOHBI: Macchl, oObema
(HOopManbHbIE  YCJOBHSI) TIa30B, KOJMYECTBA  BEIIECTBA;
HCIOJIb30BaTh CUCTEMHbIE XMMHMUYECKHUE 3HAHUS ISl PUHATUS
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. cdhopMUPOBAHHOCTH YMEHUH IUTAHUPOBATh W
BBIIIOJIHATh ~ XUMHUYECKUH  IKCHEPUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEUIECTB IPU HAarpEBAHMH, MOJIyYEHHUE STHIICHA
U UW3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKIUH Ha
aNbJIETUbl, KpaxMall, YKCYCHYIO KHUCIOTYy; J€HaTypauus
OCIIKOB TIpU HAarpeBaHWH, IIBETHBIE PEAKIUU  OEIKOB;
NPOBOJUTh PEAKUUH HOHHOIO OOMEHa, ONpENeNsATh Cpemy
BOJHBIX PAacTBOPOB, KauyeCTBEHHbIE pEakUuu Ha Cyiabdar-,
KapOOHAT- U XJIOPUA-aHMOHBI, HA KAaTHOH aMMOHHS; pelIaTh
OKCIICpUMEHTAJIbHBIE 3a7aud 1o TeMaMm "Metael" u
"Hemeramnpl") B COOTBETCTBMM C IIpaBWIaMU TEXHUKU
0e30macHOCTH  TpW  OOpalieHuH C  BEIIECTBAMH |
1a00paTOpPHBIM  00OPYZOBaHUEM; IPEACTABIATh PE3YJIbTATHI
XUMHUYECKOI0 JKCIIEpUMEHTa B (QopMe 3alucu ypaBHEHHH
COOTBETCTBYIOLMX pPeakuuid U (GOopMyJIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;




uHpOpMaLuy, 6e3omacHOCTH

JINYHOCTHU.

MH(POPMALIMOHHOM

IIP6 09. copMuUpOBaHHOCTH YMEHHUS  aHATU3UPOBATH
XUMHYECKYI0  HH(POpPMAIUIO, IOJyYaeMyl0 M3  Pa3HbBIX
HMCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb MHTEpHET

u Apyrue).

OK 04. DdpdexTuBHO

JIMYHOCTHDBIE pe3yjJbTaTbl JO0JZKHBI OTpakaTb B

JII/ICIIPIHIIHHapHLIe (l'lpe}IMeTHble) pe3yjJbTaTbl U JOJIZKHBI

B3aUMOJECICTBOBATh U | YACTH: 0TPaKaTh:
paboraTh B | TPa’KAaHCKOr0 BOCIIMTAHUS: IIP6 08. cdhopMUPOBAHHOCTH YMEHUN IUIAHUPOBATh W
KOJUIEKTUBE U TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTb B | BBIIOJHATH ~ XUMHYECKHH  SKCIIEPUMEHT  (IpeBpalleHHs
KOMaH/Ie MHTEpecax rpakJaHCKOro 00IecTBa; OpPraHMYECKUX BELIECTB NPU HAarpEBAHUH, MOJIyYEHHUE STHIICHA
YMEHHME  B3aUMOJCICTBOBATb C  COLMAIBHBIMHU | I HW3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE pEakLHUHU Ha
MHCTUTYTaMU B COOTBETCTBUHM C MX (DPYHKUMSIMM U | QIbJErHJbl, KpaxMmal, YKCYCHYIO KHUCJIOTY; J€HaTypauus
Ha3HAYECHHUEM. OeIKOB TpH  HarpeBaHWM, I[BETHbIE peaklUU OENKOB;
MertanpeamMeTHble pe3yabTAThl J0JIKHbBI OTPAKATD: MIPOBOANUTHh pPEAKIMM HOHHOTO OOMEHa, ONpEeNeNsThb Cpexy
OBiaieHNe yYHHBepPCAJbHBIMH KOMMYHHUKATHBHBIMHU | BOJHBIX pAacTBOPOB, KayeCTBEHHbIE pEaKLUU Ha cyibdart-,
AelCTBUSIMU: KapOOHAaT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHMS;, pellaTh
| 0) coBmMecTHast 1eATEJIbHOCTD! JKCIIEPUMEHTAJbHBIE 33Jauu 1o Temam "Meramisl"! u
IIOHUMATh u HCIIOJIB30BaTh npeumyniectsa | "Hemertannel") B COOTBETCTBUM C TpaBUJIAMU  TEXHHUKHU
| KOMaHJHOW M HHAMBUYaIbHON paboThI; O0e30macHOCTM  Tpu  oOpallleHMM C  BellecTBaMH U
OPUHUMATh  LEJIM  COBMECTHOM  JIEATENBbHOCTH, | JAOOpPaTOPHBIM 00O0PYJOBaHMEM; HPEICTABIATH PE3YIbTAThI
OpPraHU30BBIBaTh U KOOPJIMHHUPOBATH JEHCTBUS MO €€ | XMMUYECKOro JKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
JOCTHKEHUIO: COCTaBIISATh IU1aH NENCTBUM, | COOTBETCTBYIOUIMX peakuuil ¥ (OpMyJIUpOBaTh BHIBOJABI Ha
pacnpenenarh poiad C y4eTOM MHEHHUH YYaCTHHKOB | OCHOBE 3THX PE3YJbTAaTOB.
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBiageHne  yHHBEpPCAJIbHBIMH  PeryJaisiTHBHBIMH
AeHCTBUAMM:
r) IPUHATHE ce0sl U APYTUX JIIOdei:
| IpUHEMATH MOTHBEI H ApIyMEHTHI APYTHX JIOIEH MpH
| aHanuse pe3yJIbTaToB JICATENbHOCTH,;
pU3HaBaTh CBOE NPaBO M MpaBO JPYruX JIOJAEH Ha
OIIINOKU;
| pasBUBATH CIIOCOGHOCTH MOHHMATH MHD C IO3HIIHH
JPYroro 4ejoBeKa.
OK 07. JInuHOCTHBIE pe3yJbTaTbl JOJKHBI OTpa:kaTh B | lucuumuimHapHble (IpeAMeTHbIe) pPe3yJbTAaThl U JOJIKHBI
CopelicTBOBaThH YaCTH: 0TPaKaTh:
COXPaHEHUIO | IKOJIOTHYECKOr0 BOCIIUTAHUA: ITP6 01. chopMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKOU
OKpYKarolleH cpeibl, c(OPMHUPOBAHHOCTb  KOJOTMYECKOM  KYJIBTYpBl, | COCTaBISIONIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIU




pecypcocOepexeHuIo,
MIPUMEHSITH 3HaHUSI 00
W3MEHEHHUHU KJIMMaTa,
TPUHIIMITBI
OepexKINBOTO
MIPOU3BOJICTBA,
3¢hHEeKTUBHO
JIEHCTBOBATH B
Ype3BbIUaNHBIX
CUTYyaIHsIX

[IOHMMAaHUE BJIUSHHUS  COLHAIBHO-DKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLHMAIBHOMN

Cpelbl,  OCO3HAHUE  TJI00ATBPHOTO  XapakTepa
HKOJIOTHYECKUX TTPOOIIEM;
IUTAHUPOBAHWE W  OCYIIECTBICHUE JICUCTBUH B

OKPY’KaIOIIEW CpeAae Ha OCHOBE 3HAHMS Lelned
YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE ACHUCTBUM, MPUHOCAIIMX BPEL
OKpYJKalollel cpene;

yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHbIE
DKOJIOTMYECKUE IOCIEIACTBHUS  MPEANPUHUMACMBIX
JIEMCTBHM, IPEAOTBPAILATh UX.

MeTanpeamMeTHble pe3yJabTaThl J0JKHbI 0TPAKATH:
OBJiageHue YHUBEPCAJIbHBIMHA yueOHBIMU
NMO3HABATEJIbHBIMHY JICHiCTBUSIMH:

| B) paboTa ¢ uHpopmanue:

XUMHH B TO3HAHUU SIBICHUW TPUPOIBI, B (HOPMUPOBAHHUU
MBIIIIEHUSI U KYJbTYpPbl JUYHOCTH, €€ (YHKIHUOHAJIHHOU
TPaMOTHOCTH, HEOOXOIUMOW ISl pEIIeHUS MPAKTUYECKUX
3a/1a4 U IKOJIOTUYCCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

IP6 10. chopmupoBaHHOCT, yMEHHI COOMIOAATh TMpaBUiIa
OKOJIOTMYECKH  IIeIeCOO0pa3HOro TOBENEHUST B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 310POBbSI
U OKpYXKalolllell MPHUPOIHON Cpelbl; YYUTHIBATH OIMACHOCTH
BOSJIGI\/’ICTBI/ISI Ha XWBBIC OpFaHI/I3MI)I onpeneﬂeHme BCIICCTB,
MOHMMAsl CMBICJ TOKa3zaTedsl MpeAelbHON  JIOMyCTUMOM
KOHHGHTpaHI/II/I.

UCIIONIb30BAaTh  CpEICTBa  MH(MOPMALMOHHBIX U

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEIICHUU

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H

OpraHU3aIMOHHBIX 3a7a4 c coOII0ICHUEM

TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,

TUTHEHBI,  PECypcoCOEpeKeHHsl,  NPABOBBIX U

STHYECKUX HODPM, HOPM uHGOPMaIMOHHON

0e30IaCHOCTH.
IIK 1.1. BuINOmHATH | 3HATH: IIP6 06. BrageHMEe OCHOBHBIMH METOJAMU HAYYHOT'O MO3HAHUS
paboThl MO MOHTAXy | CXeMbl  YMPABICHUS  AJICKTPUYECKUM  OCBEIICHHEM; | BEIIECTB U XUMUYECKUX SIBIICHUN (HAOMIOACHUE, H3MEPEHUE,

ANEKTPONPOBOIOK
BCEX BHUIOB (Kpome
MIPOBOJIOK BO
B3PBIBOOIACHBIX
30Hax).

OpPraHM3alMI0 OCBELIEHUS JKUJIBbIX, aIMUHUCTPAaTUBHBIX,
OOIIECTBEHHBIX M MPOMBILIUIEHHBIX 3/1aHUH; YCTPOMCTBO,
IpaBWwiIa 3apsAOKA W YCTAaHOBKU CBETWJIBHMKOB BCEX
BUJIOB; IIpaBWJa IO OXpaHe TpyAa U TpeOoBaHUS
IIPOMBIILIICHHOU u [OKapHOU 0€30M1aCHOCTH,
MIPOU3BOJICTBEHHON CaHUTapuu npu MOHTae
OCBETHUTEIIbHBIX AIEKTPOIIPOBOJIOK U 000PYIOBAHHUS;

TpeOOBaHMS OXpaHbBI TPyAa IPH padbOTe Ha BBHICOTE; THUITHI
INEKTPONPOBOJOK M TEXHOJOTHUIO HUX BBIIIOJHEHUS;

nOpaBujia YTCHHA OJICKTPHYCCKHUX IIPHHIOUIIMAJIBHBIX W

AKCIEPUMEHT, MOACIUPOBAHNUE);

I1P6 09. chopMuUpOBaHHOCTH YMEHHS aHAIM3UPOBATh
XUMHUYECKYIO HH(OPMALIHIO, TONy4aeMY0 U3 Pa3HbIX
HMCTOYHHUKOB (CpelicTB MaccoBor nHpopmaiuu, cetb UHTEpHET

U Apyrue).
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MOHTAXHBIX CXCM; IIpaBUJIa U3TOTOBJICHUA JeTajei st

KpeIUIeHUs 3J1eKTPOoOOOPYA0BaAHUS; COpPTaMEHTHI
MaTEPHUAJIOB, UCNOIb3YyEMBIX AJII MU3TOTOBJIEHUS JeTallel
KpeIUIeHUS AIIEKTPOOOOPYIOBAHUS; npaBuiia

MOJIb30BAHUS  DIIEKTPUPHUIIUPOBAHHBIM HHCTPYMEHTOM;
MpaBUjia YCTAaHOBKH JIeTajell KpETUICHWs; TpaBHiIa
MPOKIIAJIKK CTabHBIX, IJJACTMACCOBBIX TpyO B O0po3nax,
1o ToJly, CTeHaMm, (epmaMm, KOJOHHAM, KaOeIbHBIX
JOTKOB, MephOPUPOBAHHBIX MOHTaXHBIX Mpoduneit u
CTaJIbHBIX KOPOOOB; MPaBHJIa MOHTAXKA CETEH 3a3EMIICHHS
Y 3aHYJSIOIIUX YCTPOMCTB; HAUMEHOBaHUE, Ha3HAYEHUE
U CHocOoOBbl TPUMEHEHHS PYYHOTO HMHCTPYMEHTa ISt
MPOKIIAJIKU CTAIbHBIX, IJJACTMACCOBBIX TpyO B O0opo3nax,
T10 TI0JTy, CTEHAM,

bepmawm, KOJIOHHAM, KaOeIbHBIX JIOTKOB,
nephOpUPOBAHHBIX MOHTAXXHBIX MPOQPMICH M CTATBHBIX
KOpoOOB; HAaMMEHOBaHWE, HAa3HAYEHHE U CHOCOOBI
MPUMEHEHUS  PYYHOTO U IJIEKTPUPUIIUPOBAHHOTO
PYYHOIO MHCTPYMEHTA JIJIsl MOHTaXKa CeTel 3a3eMJICHUs U
3aHYJISIONINX YCTPOMCTRB.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOUN

JANCHOUITIJIMHBI «XUMMWUS»

2.1. O0beM JUCUUIJIMHBI U BUABI Y4e0HO# padoThl

Buj yyeOHOM padoThI Obrem b
yacax

O0béM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHUILTHHBI 72

Conepxanune yueOHOro MaTepuaJia 62

B T. U.:

TEOPETUUECKUE 3aHATHUS 34

MPAKTUYECKUE 3aHITUSA 18

n1abopaTopHBIC 3aHATHUS 6

KOHTPOJIbHBIE pa0OThI 4

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 8

(comep:kanMe NPUKJIATHOTO MOAYJIsi)

B T. U.:

TEOPETUUECKUE 3aHITUS 4

MIPAKTUYECKUE 3aHATUSA 4

IIpome:xxkyTounas arrectauus (auddepeHIIMpOBaHHBIN 3a4eT)
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2.2. TemaTuveckuii JIaH U coep:kanue yueOHoi Aucuumimusl OY /1. 12 Xumus

HaumenoBanue Coznep:kanme y4e0HOro MaTepuaja (0CHOBHOE ¥ NPO(heCCHOHAILHO OPUEHTHPOBAHHOE)?, O0bém | @opmupyembie
pa3iaesioB U TeM JIabopaTOpHbIe U NPAKTHYECKUE 3aHATHUS, IPUKJIAAHOI MO1YJ/Ib 4YacoB | KOMIETEeHIHHU
1 2 3 4
Conep:xanue y4e0OHOIr0 MaTepuaJia 63
Pa3nea 1. TeopeTuueckne 0CHOBbI XUMHH 15
Tema 1.1. Coaep:kaHue y4eOHOr0 MaTepHuaja 2 OK 01
OcHOBHBIE XUMHYECKUH 3JIeMEHT. AToM. Slapo aToma, M30TOMBl. DJIEKTPOHHAsT 000J0uYKa. DHEPreTHUYECCKUE
XMMHUYECKHUE MTOHATUS ¥ |YPOBHHU, NOJYPOBHU. ATOMHBIE OpOHMTaiH, S-, p-, d- smemeHTbl. OCOOEHHOCTH pacIpeneIeHus )
3aKOHBI, CTPOEHME |3JIEKTPOHOB IO OpOUTAIsIM B aTOMax »3JEMEHTOB IMEpPBbIX YETHIPEX MEPUOJOB. ODIEKTPOHHAs
aTOMOB  XMMHYECKHUX |KOH(Urypanus aToMoB. OCHOBHBIC XUMHUECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYeckune 3aHATHS

[Tpaktudeckast pabora Nel. «OcCHOBHBIE KOJWYECTBCHHBIC 3aKOHBI B XHMHU UM pPacyeThl IO

YPaBHEHUSAM XUMHUECKHUX PEaKIIHii».

OTHocuTeNbHBIE AaTOMHAs M MOJIEKYJsipHas Maccbl. MomsipHas Macca. KosmdecTBo BemecTsa. |l

MaccoBas nmosst BemiecTBa. 3aKkoH ABorajapo. MoJisipHbIii 00beM ra30B. OTHOCUTENBHAS TIIOTHOCTh

razoB. PacueTrsl MO ypaBHEHUSM XHUMHUYECKHX PEaKIMM C HCIOJIb30BAHUEM MAacCCOBOM J0JHU

BelIecTBa, 00beMa (HOpMallbHbIE YCIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:kaHue y4e0OHOr0 MaTepuaja 2 OK 01
Ilepnognueckuii 3akoH | IlpakTHYeCKHEe 3aHATHSI OK 02
u [Mepromnueckas |IIpaktiueckas pabora Ne2. «3yueHne MEPUOANYECKHX 3aKOHOMEPHOCTEH M WX B3aMMOCBSI3H CO IK 1.1
CHCTEMa XHMHYECKHX |CTPOECHHUEM aTOMOBY.
onementoB  JI.  W. (Tlepuomnueckass cuctemMa XuMmuueckux osiemeHnToB JI.M. MenneneeBa. CBsi3b IEPHOIUYECKOTO
MenzeneeBa, X CBA3b [3akOHAa W IlepHOJMYECKON CHCTEMBI XHUMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHEH CTPOECHUS
c COBPEMEHHOM |aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU IPOCTHIX )
TEOpHUEN CTPOCHMS (M CIOXKHBIX BEHIECTB IO rpynmnam U mnepuojgam Ilepuogudeckoid cuCTeMbl. 3HAdeHHE
aTOMOB MEePUOIUYECKOT0 3aKOHA U CUCTEMBI XUMHUUYeckux demeHToB J[.M1. MeHneneeBa B pa3BUTHH HAYKH.

YcraHoBIE€HHE CBS3U MCXKAY CTPOCHHUEM AaTOMOB XHMMHUYCCKUX DJJICMCHTOB U IMNECPUOANYCCKUM
W3MCHCHHEM CBOMCTB XMMHYCCKHX D3JICMCHTOB U HX COGI[I/IHGHI/II\/'I B COOTBCTCTBUU C ITOJIOXKCHUCM
HepHOHquCKOﬁ cucteMbl. Perienue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX 3a,[[aHPII>i Ha
XApaKTCpU3aui0 XHUMHUYCCKHUX JJICMCHTOB «MeTannnueckne / HEMETaJUIMYECKHE CBOMCTBA

4 OGpasoBaTenbHas OPraHU3aIUs BIPABE CAMOCTOSTENLHO OMPENENATE TOCIEI0BATENBHOCTS N3yIEHNS PA3/IEIOB U TEM, BXOIANINX B HUX, & TAKXKE TIEPEPACTIPENENAT KOJTUIECTBO YACOB
IUTSL OCBOCHHS 00yYAIOMMMICS y4eOHOro MaTepuaia, ¢ y9eToM JIOTHKH (POPMHUPOBAHUS AUCIUIUTMHAPHBIX PE3YJIbTaTOB, OOIINX M NPOECCHOHATBHBIX KOMITETCHINH, MEKXIPESIMETHBIX
CBsI3eH C APYTUMH JUCIUIUIMHAME 0011e00pa3oBaTebHOTo U odmenpodeccruonansHoro mukinoB yaeoHoro miana OIT CITO.
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XUMUYECKHX JJIEMEHTOB B COOTBETCTBUM C HX DJJIEKTPOHHBIM CTPOCHHEM M TOJOXXEHUEM B
MEPUOANYECKON CUCTEME XUMUYECKUX diieMeHTOB .. MeHneneeBay

Tema 1.3. Conep:kaHue y4eOHOro MaTepHuaJia OK 01
Crpoenue BenlecTBa | CtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUIbI XUMUUECKON CBSA3U (KOBaJICHTHAsI HEMOJIIpHAs U
u IIPUPOJIa | MOJIApHAs, MOHHAsA, MeTajindeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHONM XMMHUYECKON CBS3U
XUMUYECKOU CBsA3H. | (OOMEHHBIH 51 JIOHOPHO-aKLENTOPHBIN). Bonoponnas CBSI3b. BanentHocTs.
MHuoroo6pa3ue OneKkTpooTpulaTeIbHOCTh. CTeneHb OKUucieHus. FoHbI: KaTHOHBI M aHUOHBI
BEILECTB IIpakTHyecKue 3aHATHSA
[TpakTrueckas padota Ne3. «CTpoeHHE BEIIeCTBa U MPUPOJIa XUMUICCKOMN CBSZHY.
JleMoHCTpanus Moaene KpUCTAIUTMYECKUX PEIIeTOK: HOHHOHN (XJIOpH] HATpusl), aTOMHO# (rpadut
U anaMmas), MOJICKYJISIpHOW (YTJICKHUCIBIM Ta3, MOJI), METAUIMYeCKOW (HAaTpuil, MarHui, Meb).
Pemenne nmpakTHYecKUX 3aJaHU Ha COCTaBICHHE JIEKTPOHHO-TpapuUecKux (popMys 3JIeMEHTOB
1-4 nepuooB
Tema 1.4. Coaep:kaHue y4e0OHOr0 MaTepHuaja OK 01
Knaccudukanus, Knaccudukanus HeopraHmdeckux BemecTB. HoMeHKIaTypa HEOpPraHWYEeCKHX BeEIIeCTB (OKCHBI, OK 02
u HOMEHKIIATYypPa | TUAPOKCUABI, KHUCJIOTHL, coin). BemjectBa MOJEKYJISIpHOTO M HEMOJEKYJISPHOIO CTPOEHUS.
HEOPraHUYECKUX ArperaTHble cOCTOSIHUA BellecTBa. Kpucramnnyeckue u amopgHbie BelecTBa. 3aKOH MOCTOSHCTBA
BEIIECTB cocTaBa BeIIECTBA. THUMNBI KPUCTAUIMYECKUX PEHICTOK (aTOMHas, MOJICKYJISIpHAs, WOHHAs,
MeTaJInueckasi). 3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIITUNYECKON PeIIETKU
IIpakTHYecKkHe 3aHATHUS
[TpakTudeckas pabota Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEILIECTBY.
Pemenre nmpakTudeckux 3aaHUi MO KiIacCU(UKAIIMK, HOMEHKJIATYPE U XUMHUYECKUM (opMyiam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbI ras, yriaeKUCHbId ra3, aMMuak, ramieHas
W3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M APYTHX): Ha3BaHMsI BEIIECTB IO MEXKITYHApPOIHON
(MIOIMAK) wiu TpuBHanbHOM HOMEHKJIAType U COCTaBJIeHHE (OPMYIJIBI XUMHUYECKHX BEIIECTB,
ompeeNeHne MPUHAICSKHOCTH K Kiaccy. [lonck nadopmaiuu mo HazBaHusIM, UACHTHGUKATOPAM,
CTPYKTYpHbIM dopMynaM. AHaIW3 XUMUYECKOW HHDOpMamuu, TMOIydaeMoll U3 pasHBIX
HMCTOYHHMKOB (Cpe/IcTB MaccoBor nHpopmaluu, ceth HTEpHET 1 npyrue)
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia OK 01
Tunsr XUMHYCCKHUX | Xumudeckas peakius. Kinaccupukanus XuMUYecKUX peakiuii B HEOPraHMYECKON M OpraHuYecKOu
peakuuii XUMHMH. 3aKOHBl COXPAaHEHHUS MacChl BEIECTBA, COXPAHEHHWS M MPEBPALICHUS HSHEPrUU IIPU

XUMHUYCCKUX PpCaKIUIX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKknuun (ypaBHeHI/Iﬂ OKHUCJICHUA-
BOCCTAaHOBJICHHA, CTCIICHDb OKHCJICHHA, OKHCIIHUTCIIb u BOCCTaHOBHUTCIIb, OKHCIINTCIBHO-
BOCCTAHOBUTCIIBHBIC pPCAaKIMKU B IIPHUPOJAC, INPOM3BOACTBCHHEIX IIpoHccCax M KUZHCACATCIBHOCTH
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OPraHu3MOB)

Tema 1.6. CoaepkaHue yueOHOTr0 MaTepuaia 2 OK 01
Ckopocts  xuMudeckux| CKOpOCTh pEaKIuy, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIIUX BEIIECTB, OK 02
peakuui. XHMMHYECKOE| KOHIICHTPAIIMU PEarupyromuX BEIIECTB, TEMIEPATyphl U IUIOMAJH PEAKIIMOHHOW TOBEPXHOCTH. K 1.1
paBHOBeECHE TeruioBbie dPGEKTHl XUMHUECKHX pEaKIUi: 3K30- M JdHAOTepMHUYecKue peaknuu. OOpaTtumbie 1

peakuuu. XuUMUYECKOe paBHOBecue. @DakTopbl, BIMAOIIME HA COCTOSHHE XUMHUYECKOIO

paBHOBecHsI (KOHIEHTpAIMsl PEareHTOB WWIM NPOJAYKTOB pEaklMH, [aBJICHHE, TEeMIeparypa).

[Tpunnun Jle IllaTense

IpakTHYeckune 3aHATHS

[TpakTuueckas padota NoS. «BnusiHue pa3znudHbix (PakTOPOB HAa CKOPOCTh XUMUYECKOU PEAKITUI.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33JIaHUN Ha aHAMHM3 ()aKTOPOB, BIUSIONMX HA M3MEHEHUE

CKOpPOCTH XMMHYECKOW PeaklUUd. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKUUU OT MPUCYTCTBUS 1

KaTajiu3aTopa Ha MpUMEpe PasioKeHHs] MEPOKCHAA BOJOPOJIa C MOMOIIBIO TUOKCHIa MapraHia u

Kartajas3bl. PelnieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha MpPUMEHEHHE mpuHIuna Jle-

[[Tatenbe st HaXOXKJIEHUS HANPABJICHUS CMEIIECHUS PABHOBECHS XMMHUYECKON peaklud U aHaJIHu3

(bakTOpoB, BIUSIOMINUX HA CMEIICHHE XUMHUYECKOT0 PaBHOBECHS
Tema 1.7. Conep:kaHue y4eOHOTro MaTepuaJia 4 OK 01
PactBopsl, Teopus | PacTBopsl. Buabl pacTBOpoB Mo COJAEPKaHUIO PACTBOPEHHOTO BellecTBa. PactBopumocts. Ilonstue OK 02
BJIEKTPOJIUTUYECKON 0 JUCIEPCHBIX cucTemax. VICTHHHBIE W KOJUIOMIHBIE pPacTBOpbl. MaccoBasi Joyisl BEIIECTBA B OK 04
JMCCOLMAalUU ¥ MOHHBIN |pacTBOpe. [loHsATHE 0 BomopoaHOM mokaszarene (pH) pacTBopa. DieKTpoIuTHYECKAs TUCCOIUAIINS. OK 07
oOMeH CuibHbIC U ci1a0ble JICKTPOIUTHI, HENEKTPOJIuThI. Peakiinu nonHoro ooMeHa K 1.1

JlaGopaTtopHble 3aHATHUSA

JlabopaTtopnas pabora Nel «IIpuroroBieHrne pacTBOPOBY.

IIpuroroBneHue pacTBOPOB 3aJaHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA, NPOBEICHUE

peakuMii HOHHOTO OOMEHa, ONPENENICHHE CPEIBI PACTBOPOB BEWIECTB € IOMOIIBIO YHUBEPCAILHOIO|2

UHAMKaTOpa (KWciasi, HEWTpasjbHas, LIeJOoYHas). 3aJaHus Ha COCTABJIEHUE HOHHBIX pEaKLuil.

Pemienne mnpakTUKO-OPHUEHTHUPOBAHHBIX PpACUETHBIX 3aJlaHUW Ha pPAacTBOPBI, HCHOJIb3yEMbIE B

OBITOBOM M MPOU3BOJICTBEHHOM JICATCIbHOCTH YCJIOBEKA
KonTtpoJubnas pa6ora 1|CtpoeHue BelecTBa 1 XUMUYECKUE peakiiuu (1o paszaeny 1) 1
Paznen 2. Heoprannueckasi XumMusi 10
Tema 2.1. Coaep:kaHue yueOHOro MaTepuaia 8 OK 01
Ousuko-xumuueckue|Meramiel. [lonmokenne wMetaywioB B Ilepuoanyeckoil cucTeMe XUMHUYECKHUX — JJICMEHTOB. OK 02
CBOMCTBA Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. Obmue duznyeckue cBOCTBa OK 04
HEOPraHUYECKUX MeTaiioB. CriaBbl METaIOB. DJIEKTPOXUMHUYECKUHM P HANpPsDKEHUH METaIoB. XUMHYECKHE K 1.1
BEIIIECTB CBOMCTBA BAXKHCHIIIUX METAUIOB (HATPHMM, Kajauil, KalbIMH, MarHui, aJIOMHMHUN, IIUHK, XPOM,
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’KeJe30, Mellb) U ux coeauHeHnid. OOmue crocoOk! momyyeHns: MetaioB. IIpumenenne MeTanioB B
OBITY M TEXHUKE

Hemeramnsl. Ilonoxenue HemeramoB B Ilepuoanueckoir cucreMe XMMHYECKuX snemeHToB [[.M.
MenpeneeBa 1 0OCOOCHHOCTH CTPOCHHsI aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIJIOB. AJIJIOTPOIHS
HEMETaNIOB (Ha MpHUMepe KHuciopona, cepsl, ¢ocdopa u yriaepona). XUMHYECKHE CBOMCTBA U
MPUMEHEHNE BAKHEUIIINX HEMETAIUIOB (TaJIOTeHOB, Cephl, a30Ta, ¢ocdopa, yrieposia U KpeMHHUS) U
UX COEMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOAOPOAHBIX coenquHenmil). [Ipumenenue
BAKHEUIINX HEMETAJUIOB U UX COSIMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIAacCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCHUAOB,
KHCJIOT, coliei ® ,Z[p) I'eneTnyeckast CBA3b HCOPraHMYCCKUX BCIICCTB, IPHUHAJICKAINIUX K
pa3jIMuHbIM KJIaCCaM. BaKOHOMepHOCTI/I B HM3MCHCHHU CBOMCTB MPOCThIX BCHICCTB, BOJOPOIAHBIX
COC,Z[I/IHGHI/Ifl, BBICIIUX OKCHIA0OB M THAPOKCHUIOB

HpaKaneCKne 3AHATHUHA

[TpakTudeckast padota No6. « DU3UKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKIUI C yUYaCTHUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAIJIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPTraHMYECKUX KHCIOT, OCHOBAaHMH W aMQOTEPHBIX THUIPOKCHIIOB; HEOPTraHHMYECKUX COJIEH,
XapaKTepU3yIOIINX UX CBOMCTBA.

Pacuérel macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WU
00BEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BbEMa, KOIMYECTBa
BELIECTBA) MPOJYKTOB pPEaKIMM, €CIM OJHO M3 BEUIECTB MMEET NpUMecH. PelieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHWI HA CBOWMCTBA, COCTaB, MOJyYeHHE M OE30MaCHOE HCIOIb30BAHHE
BRKHEUIIMX HEOPTAHWYECKHUX BEIIECTB B OBITY M MPO(ECCHOHAIBHOM ACITEIHHOCTH YEJI0BEKa

Tema 2.2.
Wnentudukanus
HEOPraHUYEeCKUX
BEIIECTB

Coaep:xkaHue yueOHOro MaTepuaJa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabora No2 «MneHTudukanuss HEOPraHNIECKUX BEIIECTBY.

Pemntenue SKCHCPUMCHTAJIbHBIX 3aJjd4d IO XUMHWYCCKUM CBOMCTBAM METALIOB H HEMCTAJLJIOB, IIO
pacro3HaBaHMIO M TIOJTYYCHUIO COCTMHEHUI METAIJIOB M HEMETAIUIOB (B3aUMOJICHCTBHE THAPOKCHIA
QIIOMUHUS C PacTBOpaMM KHUCIOT U mienoueil,). VaeHTtuukanuss HEOPraHMYeCKUX BEIIECTB C
UCTIOJIb30BaHUEM WX (U3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KaYeCTBEHHBIX PEaKIUil.
KayecTBeHHble peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, Ha KATHOHBI METAJJIOB U
KaTHOH aMMOHHS

OK 01
OK 02
OK 04

KonTposabHas pabdora 2

CBoiicTBa HEOPraHWYECKUX BEUIECTB (110 pazaeny 2)

Pa3zgen 3. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUH
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Tema 3.1.
Knaccudukanus,
CTPOCHHE u
HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

CoaepkaHue yueOHOIro MaTepuaa

Hpe):[MeT OpI‘aHI/I‘{eCKOI\/'I XUMHUH: e€ BO3HUKHOBCHHUEC, PA3BUTUC W 3HAYCHHUC B IOJYUCHHUHW HOBBIX
BEIIECTB W MaTepuayioB. Teopus CTpOEHUs] opraHuyeckux coeauHeHuid A.M. BytnepoBa, eé
OCHOBHBIE TOJOXKEHUsA. CTpyKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB. |'OMOJIOTHS, U30MEPHSL.
XuMHYecKas CBSA3b B OPraHUYECKUX COEIMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBSA3H.

[IpencraBienre o KiIacCHPUKAIMM OpPraHMYECKHX BemeCTB. HoMeHKmarypa OpraHHYecKUuX
COoeMHEHUH (cucTeMaTHuecKasl) U TpUBHAJIbHbIE HAa3BaHMS BAKHEHIIMX MpEJCTaBUTENIEH KIIAcCOB
OpPraHn4CCKuX BCUICCTB

IIpakTHYecKHe 3aHATHS

[IpakTuueckas padorta Ne7. «HoMeHKIaTypa OpraHUu4eCKUX BEIIECTBY.

OznakoMiieHHe ¢ oOOpa3llaMM OpraHWYecKUX BEIIeCTB W MaTepuajlaMd Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJ OPTaHMYECKUX BEIIECTB, HAOIIOJACHUE W OMHCAaHWE JEMOHCTPAIlMOHHBIX
OTBITOB IO TPEBPAIICHUIO OPTaHUYECKUX BELIECTB MpPU HArpeBaHUU (IJIaBjieHHE, OOYTIMBAaHUE U
roperne). CocTaBJieHHE TOJNHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIJI OPTaHHMUECKHX BEIIECCTB
OTZEJIbHBIX KJIAacCOB, UCHOJb3ys MUX Ha3BaHUs M0 CUCTEMATUYECKOW M TPUBUAJIBHON HOMEHKJIAType
(oTuneH, aneTwieH, rimiepuH, (eHon, dopmanmpaerun, yKCycHas KHCIOTa, TIUIUH). PacueTs
npocTeiiien (opMyIbl OpraHuYecKo MOJIEKYJIbl, HICXO/IsI U3 3JIEMEHTHOTO cocTaBa (B %)

2

OK 01

Pa3nen 4. YrieBoaopoabl

Tema 4.1.
YrneBonopoasl U UX
IPUPOJHBIE HCTOYHUKH

Coaep:xanue yueOHOro MaTepuasa

[IpenensHble YraeBOAOPOABI (AJIKAHBI): COCTAB U CTPOCHHE, TOMOJIOTHYECKUN psa. MeTaH M 3TaH:
COCTaB, CTpoeHue, (HU3MYECKHEe W XUMHUYECKHE CBOWCTBA (pEakmWH 3aMElIeHUs W TOPEHHs),
INOJIYYCHHUEC U IPUMCHCHUC.

HenpenenbHble yrieBogopo/ibl (aIKEHbI, alKaJAUeHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psii. DTUIIEH M TMPONUJIEH: COCTaB, CTPOCHHE,
¢buznyeckue U XUMHUYECKUE CBOMCTBa (peakluu TUIPUPOBAHMS, TaJOr€HUPOBAHMS, THApATAIHH,
OKHUCJICHUS U TTOJIMMEPU3aIUH) TOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtagueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peakius
MOJIMMEPU3AIUH ), IPUMEHEHHE (/151 CUHTE3a MIPUPOTHOTO U CUHTETUUYECKOTO KaydyKa U pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUI psi. ALETHIICH: COCTaB, XMMHUECKOE
cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJIOTCHUPOBAHMS,
rUpaTaly TOPEeHUs), MOJyYeHrue U MPUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATypHOTO TUIAMEHHU IS
CBapKH U PE3KU METAJIOB)

Apomartuyeckue yrieBoaopoisl (apeHsl). beH3on u Tomyoin: cocraB, cTpoeHue, (usmueckue u
XUMHUYECKHE CBOMCTBA (peaKkluu TaJOT€HUPOBAHUS W HUTPOBAHUS), MOJyYCHHE U MPUMEHEHUE.
TokcHMYHOCTh apeHOB (BIUsiHME OEH30Jla HAa OpraHu3M uesoBeka). ['eHeTHueckas CBSI3b MEX]Y

2

OK 01
OK 02
OK 04
K 1.1
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YTIEBONOPOAAMH, IPUHAUICIKANIMMU K Pa3JINYHBIM KJIaCCAM.

[TpupoaHble UICTOUHUKHU YTaeBOAOPOoAOB. [Ipupoanslil ra3 u nonytHsle HedTsHbIE Ta3bl. Hed1h 1 eé
npoucxoxaeane. CrmocoObl  mepepadOTKM  HEPTH: TEPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTaJIMTHUecKuil), muponus. IIpoxykTsl nepepaboTku HePTH, X TPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBII yrosib ¥ IPOIYKTHI €ro epepadoTKu

Tema 4.2. Coaep:kaHue y4eOHOIr0 MaTepHuaja 2 OK 02
duszuko-xumuueckue|/lagopaTropHbie 3aHATHS OK 04
CBOWCTBA JlaGopatopnas pabota Ne3 «CBoiicTBa yrieBoJ0POIOBY.
YTII€BOAOPOAOB TpuBnanbHas u MEXIyHapoJHasd HOMCHKIATypa, XHMHYCCKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHHUSA

yrieBojiopoaoB. [lonydeHue sTuiaeHa W H3y4YEHHE €ro CBOMCTB. MopenupoBaHUE MOJEKYT U

XUMHUYECKHUX MPEBpAIlEHUI YTIIeBOJOpOIOB (Ha MpUMepe 3TaHa, JTHIIEHA, alleTH/IeHAa U Jp.) U

raJoreHOMPOU3BOIHBIX
Pa3nea 5. Kucjaopoaocoaep:kaiiue opraHnyeckue coeJuHeHNsI 14
Tema 5.1. Conaep:kaHue y4eOHOI0 MaTepuaja 2 OK 01
Cruptel. Genon [IpenenpHBIE OHOATOMHBIE CIHUPTHI (METAHOM W ATAHON): CTPOCHHUE, (PU3MUECKHE U XUMHYECKHE OK 07

CBOMCTBA (pEaKIMU C AKTHBHBIMH METaJJIaMH, TaJOTr€HOBOJOPOJIaMH, TOPEHHE), TPUMEHEHHE.

Bonopoansie cBsi3u Mexy MoJieKyJdaMu cnupToB. GU3HOIOTHUECKOe JEHCTBUE METAHOA U 3TaHOJIa

Ha OpraHU3M YeJIOBEKaA.

MHoroaroMHbie COHUPTHI (ITUICHIIMKONb M TIUIEPHUH): CTPOCHHE, (PU3MYECKHEe U XUMHYECKHE )

CBOMCTBA (B3aMMOJICHCTBUE CO IMIEIOYHBIMH METAJIJIaMH, KaY€CTBEHHAsI pEaKIisl Ha MHOTOAaTOMHBIE

cnupThl). DU3MONOTHYECKOE [EHCTBHE HAa OpraHU3M 4deloBeKa. [IpuMeHeHHe TiHIepuHa WU

ATUJICHTITUKOJIS.

®enon. CTpoeHue MoseKyJbl, (pu3ndeckne U XuMuueckue cporictsa genomna. TokcuyHOCTh eHoMa,

ero (hM3MOJIOTHYSCKOE ICHCTBHE Ha OpraHu3M 4dejaoBeka. [IpuMmenenune penora
Tema 5.2. Coaep:kaHue y4eOHOr0 MaTepHaja 4 OK 01
AJpIeruasl. Anpneruipl U KEeTOHBI ((opManbIeruja, areTalbAeTH, aleToH): CTPOCHHe, (QU3NUECKHe | OK 02
KapOoHOBbIE KUCIIOTBL. |XUMHUYECKHE CBOWCTBAa (PEAaKIMM OKHUCJIEHHS U BOCCTAHOBICHHS, Ka4deCTBEHHBIC PEaKIIUH), OK 04
CrnoxxHbIe 2(UPBI MOJTYy4YEeHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE MpeAeNbHBIE KAPOOHOBBIE KUCIOTHI (MypaBbHHAS U YKCYCHAsl KUCIOTHI): CTPOCHHE,

bu3nYecKne W XUMHYECKHE CBOWCTBAa (0OIIME CBOWCTBA KHCJIOT, peakuus 3Tepudukanun),| 4

nosyyeHue u npuMeHeHue. CreapuHOBas U OJEHMHOBAsT KUCIOTHI KaK MPEJCTABUTEIU BBICIIHAX

KapOOHOBBIX KUCIOT. MblTa KaK COJTM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxnble 3QUpbl KaK MPOM3BOJHBIC KapOOHOBBIX KHUCIOT. ['MIponu3 cioxHbIX 3¢upoB. Kupsl.

I'maponus xupos. [IpuMeHeHnne xKupoB. brosornueckas poyib KUPOB
Tema 5.3. Coaep:xkaHue y4eOHOr0 MaTepHuaJja 4 OK 01
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VYrieBoanl

VYrieBonpl: cocTaB, KiaccupuKamus YrieBOAOB (MOHO-, AW- W Tolucaxapuabl). [oko3a —
MPOCTEHIINYA MOHOCAXapw: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (DHU3UYECKHE U XUMHYECKHE
CBOMCTBA TJIIOKO3bI (B3auMoieicTBre ¢ ruapokcuaom meau (1), okucieHne aMMuadyHbIM PacTBOPOM
okcuaa cepebpa (I), BoccraHoBiIeHHE, OpPOKEHHE TIIFOKO3bI), HAXO0XKICHUE B MPUPOE, IPUMEHEHHE
[JIIOKO3bI, OWOJIOrMYecKas pojib B JKU3HENEATEIbHOCTHM OpraHu3Ma uejoBeka. DOTOCHHTES.
®dpyKTO3a KaK U30MEp TITFOKO3HBI.

Caxapo3za — mpeAcTaBUTENb JUCAXapHIOB, THAPOJU3 Caxaposbl, HAXO0XACHHWE B MPHUPOJE H
MPUMEHEHUE.

[Tonucaxapuapl: KpaxMajdl ¥ IEJUTIONI03a Kak TPUPOAHBIC monuMmepbl. CTpoeHHEe Kpaxmalia u
[EJUTION03bI, (PU3MYeCcKre W XUMUYECKUE CBOMCTBA KpaxMmaia (THAPOJIN3, KAUeCTBEHHAs PEaKius C
HOJIOM)

OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUUYCCKHUEC
CBOMCTBA
KHCIIOPOI0COAEPHKAIINX
OpraHUYECKUX
COCTMHEHUN

Coaep:xkaHue y4eOHOr0 MaTepHuaja

IIpakTHYecKHe 3aHATHS

[TpakTnueckas padota Ne§. «HoMmeHKi1aTypa KHCIOPOI0COAEPKAIINX OPTaHUIECKUX COETUHEHUI.
TpuBnanbHas W MeXIyHapoaHash HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CIOCOOBI MOIYy4YEeHHUs
CUpTOB M (HEHOJIOB, KapOOHOBBIX KHUCIOT W 3(UPOB, ambAeruI0oB U KeTOHOB. COCTaBIEHUE CXEM
peakuuMii (B TOM YHCIIE IO TPEAJOKEHHbIM IIEeMOYKaM IPEeBpAIlEeHUll), XapaKTepU3yHOIIHUX
XMMHYECKHE CBOMCTBA KUCIOPOJOCOAEPKAIIMX OPraHUYECKUX COEIMHEHUI

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (QU3MUECKHE CBOMCTBA KHCIOPOAOCOAEPHKAIIUX
OpPraHUYECKUX COCTUHEHUSI.

[IpoBenenue, HaOMIOACHUWE M ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE PEAKIUM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE »dTaHoja okcuaom wmenu (11)),
MHOI'0QTOMHBIX CIHMPTOB (B3auMojeiicTBue riuuepuHa ¢ rugpokcuaom menu (1)), anbrerunnos
(oxuceHne aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u runpokcunom meau (II), B3aumoneiicTeue
KpaxMmaJia C H0JIOM), M3y4eHHE CBOMCTB pacCTBOPA YKCYCHON KUCJIOThI

OK 01
OK 02
OK 04

Paznen 6. A3oTcoep:kaniue opranHnvyeckue coequHeHus

Tema 6.1.
AMUHEL
AMMHOKHCJIIOTEHI.
benkn

Coaep:xkaHue y4eOHOr0 MaTepHuaja

AMUHBI: METWJIaMUH — MOPOCTEHIINN TpeAcTaBUTENh AaMHUHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, HAX0XK/IEHUE B IPUPO/IE.

AMUHOKHUCIIOTHI Kak aMmpoTepHble oprannueckue coenquHenus. dusnueckne 1 XMMUYECKUE CBOICTBA
AMHHOKHUCIIOT (Ha MpuMepe INIMIHA). bronornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTu sl

benku xak mnpupomHsle mnonumepsl. [lepBuyHasi, BTOpUYHAsE M TpEeTUYHas CTPYKTypa OEIKOB.
XUMHUECKUE CBOMCTBA OEJIKOB: THAPOIIN3, IeHATYpaIHsl, KAYeCTBEHHbIE PEAKIIMN Ha OEIKU

IIpakTHYecKHe 3aHATHS

OK 01
OK 02
OK 04
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[TpaxTrueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMMUX OPTAHUICCKUX COCTUHECHHIN.
duznueckre U XUMMUYECKUE CBOWCTBA aMUHOB (PEaKUUU C KUCIOTAMH M TOPEHUS1) U aMUHOKHCIIOT
(na mpumepe rnuuuHa). HaGmronenue M onucaHue JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypauus
OCJIKOB MpH HarpeBaHUH, IBETHBIC PEAKIIUH OCIKOB

Pa3nen 7. BoicokoMoJieKYJIsIDHBIE COeIMHEHUS 2

Tema 7.1. Coaep:xkaHue y4eOHOr0 MaTepHuaJja 2 OK 01

IInacTmaccsr. IIpakTHYecKHe 3aHATHS OK 02

Kayuyku. Bonokna [Ipaktnyeckas pabdora Nell. «CwuHTe3, aHanM3 W KJIACCHPHUKAIMA BBICOKOMOJICKYIISIPHBIX OK 04
COEJIMHEHUI» I[K 1.1

OcHOBHbIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJUMED, CTPYKTYpPHOE
3BEHO, CTENEHb IOJUMEPU3ALMH, CPENHSAS MOJEKyJsapHas Macca. OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/Iﬁ — NoJIMMEpHU3alAa U NOJIUKOHACHCA Y. 2
O3HakomiieHHe ¢ 00pa3lamMu NPUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, IUIACTMAcCC, Kay4yyKOB:
I1acTMacchl (TOJIMATUIIEH, MOJUIPONWICH, HOJUBUHWIXJIOPHU], IMOJIMCTUPON); HATypalbHBIA H
CHUHTETHYECKHE Kaydyku (OyTaJMEHOBBIM, XJOPONPEHOBBII W  M30NPEHOBBbII); BOJOKHA
(HaTtypanbpHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (AllETaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlPOH U JaBCaH)

KonTtposabHas padota 3|CTpyKTypa ¥ CBOKWCTBA OPraHMYECKHUX BelIecTB (110 pa3aenam 3-7) 2

IpodeccHoHaIBLHO OPHEHTHPOBAHHOE COlepP:KaHMe (Coaep/KaHHe NPUKIATHOT0 MOLYJIst)> 8

Paznen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0OBEKa 8 OK 01
Tema 8.1. Conep:kaHue yuyeOHOIr0 MaTepuaa 8 OK 02
XHUMHUECKHE [TpaBmita SKOJIOTHYECKH 1EIeCO00Pa3HOr0 MOBEACHHS B OBITY U TPYJIOBOM JIEATEIBHOCTH B ICIIAX OK 04
TEXHOJIOTHH COXPAaHEHHS CBOETO 3J0POBbSI U OKPYXKAMOIIEH MPUPOTHOM CpEllbl, OMACHOCTh BO3JCHCTBUS Ha OK 07
B MIOBCETHEBHOM | )KMBBIE OPraHM3Mbl OPraHMYECKHX BEINECTB OTAEIBHBIX KIacCOB (YIJIEBOMOPOIBI, CIIHPTHI, MK 1.1

u  1podeccHOHANbHOM | (heHOMbI, XJIOPOPraHWYECKHEe MPOM3BOAHBIC, aJbICTHABI W Jp.), I[0Ka3aTelb MpeacibHo (4
JEATEIbHOCTH YEJI0BEKA | JOMYCTUMOM KOHIIEHTPAIIMH M €T0 UCTI0JIb30BaHUE.

Ponp xuMum B 00ecCleYeHMHM DSKOJOTHYECKOW, SHEPreTHYecKOoW H THIIEeBOH Oe30macHOCTH,
Pa3BUTHU MEAMITMHBI, CO3/JAHWM HOBBIX MaTepuasioB (B 3aBUCHMOCTH OT BHJIA MPOGeCCHOHATHHOM

> B pamkax yacoB IIOC MOTyT OBITh TpPOBENEHBl WHTETPUPOBAHHBIE 3aHATHS C yYETOM COJEPKATENBHBIX MEXKIPEIMETHBIX CBA3edl 10 JIBYM M Goyiee 06IIEOOPa3OBaTENbHBIM
JCIUITITMHAM:

®duznka: MaTepus, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIM, PAAMOAKTUBHOCTH, MOJIEKYJa, SJHEPTeTHUECKUH ypOBEHb, BELIECTBO, TEJO, 00BEM, arperatHoe
COCTOSTHHC BEllleCcTBa, (PU3MUYECKUe BETMYNHbI U ¢IMHULIBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: xnerka, opraHusM, Ouocgepa, skocucTeMa, OOMEH BELIECTB B OpraHu3Mme, (pOTOCHHTE3, MaKpo- W MHUKPOIJIEMEHTBI, BUTAMUHBI, OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA
(6enxw, yrieBoabl, JKUPHI, (PEePMEHTHI).

I'eorpadust: MUHEpaIIBI, TOPHBIEC TIOPOABL, TOJIE3HBIE HCKOMTaeMBbIe, TOIUIUBO, PECYPCHI.
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JIeATETLHOCTH ), HOBBIX UCTOYHUKOB dHEPruM (aIbTEpPHATHUBHBIC UCTOUYHUKH dHeprun). [lonarue o
HAyYHBIX METOJaX IO3HAHUS BEIIECTB W XUMHUYECKHX peakuuid. [IpencraBneHuss o0 o0mux
HAay4YHBIX MPHUHIMIIAX [POMBIIIJICHHOTO TMIOJYYEHHUs BaXXHEHIIMX BEHIECTB (HA MpPHUMEpax
MPOM3BOJICTBA AMMHAKa, CEPHOM KHCIOTHI, METAHOIIa).

XuMHsI ¥ 3J0pOBbE YEJIOBEKA: MpaBuiia 0€301MacHOT0 MCIOJIb30BAHUS JICKAPCTBEHHBIX MPEMapaToB,
OBITOBOM XMMHUH B IIOBCEIHEBHON »KU3HU

IIpakTHYecKHe 3aHATHS

[TpakTuyeckas padora Nel2. «IIpruMeHeHNe XUMUYECKUX BEIIECTB M TEXHOJIOTUH C y4eToM Oymyrien
npoeCCHOHATIBHOM 1A TEILHOCTIY.

Pemenne keiic-3aga4 1o TeMaM: IMHIIEBBIE IPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IIUTaHUA,
BAOXHEHIINE  CTPOUTEIbHBIE M  KOHCTPYKLMOHHBIE  MaTEpUaibl,  CEIbCKOXO3AHCTBEHHOE

MPOU3BOJCTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepHallbl JUIs 3JEKTPOHUKH, HaHOMAaTepHalsbl, |4
TEKCTUJIbHBIC BOJIOKHA, HWCTOYHUKH DHEPIMHM, OpPraHMYECKHEC M MHUHEpaJbHbIC YyI0OpeHUs,
JICKapCTBeHHBIe U KOCMCTUUYCCKUEC HpenapaTbl, 6BITOBa$I XHUMMUA, MaTepI/IaJIBI n3 I/ICKyCCTBeHHBIX nu
CHHTETHYECKUX BOJIOKOH.

3amura: IlpencraBinenue pe3yabTaTOB PENICHUS Keic-3a/1ad B popMe MUHHU-IIOKIANA (JOMycKaeTcs
HCIIOJIH30BaHNE IPaQUUECKUX M MPE3CHTAIMOHHBIX MATCPHAIIOB)

IIpoMeskyTOUHAS aTTeCTALMS MO AUcHUILINHE (TrbdepeHIpOBaHHBIA 3a4eT) 2
Bcero 72
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3. YCJOBHSI  PEAJU3AIIMA  TPOTPAMMBI  VUYEBHOW
TV CTUTLIAHBI

3.1. TpeOoBanuss K MHHHMAJIBHOMY  MAaTEPHAJbHO-TEXHUYECKOMY
ol0ecrne4yeHN IO

Crneuuaju3upoBaHHasi Medeib U CHCTEMbI XpaHEeHUsl

Croun 1ab0opaTOpHBIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOH (C 3aIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITHEM)

Cron yYCHUUECKHH (no Koauyecmay o0y4aouuxcs)

CTyJl YYCHUYESCKHUH (10 Koauuecmasy o0y4auuxcs)

OrHerymuresnb

Jlocka KiaccHasi ¢ MHTEpaKTHUBHOM JTIOCKOH (ITporpaMMHOeE obecrieueHue, MpoeKTop,
KpEIUIEHHsI B KOMILJIEKTE)

CT0J ¢ sImMKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasamensi)

Ctyn /M (pabouee mecmo npenooasamenst)

H_[Ka(b JJI XpaHCHUS C BBIIBUTAIOIMMMUCA JCMOHCTPAIMOHHBIMHU ITOJIKAMH

I1Ixad BBITSHKHOM

ArnTeuka yHUBEpCaJbHas JIsl OKa3aHMsI IEPBOY MEIMIIMHCKON MTOMOIIIN

TexHHM4YeCKHE CpeAcTBA

NHTepakTUBHBINA TPOrpaMMHO-aIapaTHbI KOMIUIEKC CTAllMOHAPHBIN (IIpOrpaMMHOE
o0ecrieyeHue, MPOEKTOp, KPEIJICHUE B KOMILIEKTE)

[lepconanbHblit KOMIBIOTED ¢ IepUpepueit/HoyTOyK (JIMLIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeNbHBIN KOHTEHT U CUCTEMA 3aIUThI OT BPEJOHOCHOW WH(pOpMAIINH,
MporpaMMHOE oOecriedeHne it b poBOH 1a00paTOPHH, C BO3MOKHOCTHIO OHJIAMH-0MIPOCa)

J1IeKTPOHHBIE CPECTBA 00YYeHUS

DIIEKTPOHHBIC CPEACTBA O0YUCHUS (10 pazoeiam pabouell npocpammobl)

JleMoHCTpalIMOHHBbIE Y4€0OHO-HATJISIAHbIE TOCOOHS

CroBapu, CipaBOYHUKH, SHIMKJIONCUS (10 XUMUYECKUM HAYKAM)

TTocoOust HArISITHOM DKCIIO3UIINHU

Ilepnoanyeckas cuctemMa XxumMmuieckux ayeMeHToB /.M. MeHneneera

DIeKTpoHHAast UHPOPM.TaOIUIIa PACTBOPUMOCTH COJIEH, KUCIIOT M OCHOBAaHUM B BOJIE

JleMOHCTpAIIMOHHOE 000PY/I0BAHNE M MPUOOPHI JIJIsi KAOMHETA U J1a00paTOPUH

IIITaTUB JeMOHCTpPAIIMOHHBIN

JIaGopaTopHO-TEXHOJI0THYEeCKOe 000pYyI0BaHNeE 1/ KaOUHeTa U JIadopaTopuu

CnuproBKa J1abopaTtopHas

HaGop mocyibl ¥ MpUHAISKHOCTEH SISl pa0OThI C MaJIBIMK KOJIMYECTBAMHM BEIICCTB

JlabopaTopHasi XuMHYeCKas MOCYAa JJis KAOMHETAa M JJa00opaTopun

KommiekT ko010 JACMOHCTPAIlMOHHBIX

Habop nmpoOok pe3nHOBBIX

Kommiekt MCPHBIX NUJIMHAPOB CTCKIISAHHBIX

Kommmiext BOPOHOK CTCKJIIHHBIX

TpyOKa cTeKIsTHHAS

IIpoGupka

[Tanouka crekiasgHHas

[IITatuB Aj1s1 TPOOUPOK

KowmriekT TepMomMeTpoB

Mogaesn (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIJIeKIMU, XUMUYeCKHe
peakTuBbI) /I KaOUHeTa U J1adopaTopuu

Habop ju1st MoJieTMpOBaHUs CTPOSHUS aTOMOB M MOJICKYJI

KomMmiuiekT komeknuit
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O0opyaoBaHue JJA0OPAHTCKON Ka0MHEeTa XUMHH

Cryn /m

Ixad m1st XxpaHeHUsT YIEOHBIX TOCOOUI

[Tkad 1Ist XpaHEHUST XUMUYCCKHUX PEaKTUBOB

IlIxad st xpaHeHUs 1a00paTOPHOHN MOCY AR/ TIPHOOPOB

Pe3unoBBIE IICPYATKHN

KommiekT epiieid 111 MBIThsI JJAOOPATOPHOM HOCY BT

3.2. MudopmaniuoHHoe odecrniedeHre peaTu3auy NporpaMmmbl

Ilepeyens y4eOHbIX u3AaHMi, WMHTepHeT-pecypcoB, IONOJHUTEILHOM
JMTEepPaTyphbl

OCHOBHBIE HCTOYHUKMU:

e Xumusa : 0a30Bbli ypOBEHb : Y4YE€OHUK Uil 00IIE00pa30BaTENbHBIX
OpraHM3alyii, peaTu3yIoNMX o0pa30oBaTeNbHBIE MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro obpaszoanusi / I'.E. Pymsutuc, ®.I'. denpaman. —
Mockaa : [IpocBenienue, 2024. — 336 c.

JlonoaHUTENbHBIE NCTOYHUKHU:
DnekTpoHHas OMOINOTEYHAsS CUCTEMA «3HAHNYMY

o JIM 1. JleBunkuii, M. M. KapnaBanm Monexkymn: Xumus HEOObIYHAs U
3abapHas / M. M. JleButikuii. - Mocksa : AnbriuHa HOH-¢uKIH, 2019

e JIN 2. KomeneBa, M. K. O6mas xuMuueckasi TEXHOJOTHS B TPHUMEPAX,
nabopaTopHbIX paboTax, 3amadax W TecTtax : ydeObnoe mocoome / M.K.
Komenesa. — 2-e u3z., nepepad. — Mocksa : UHOPA-M, 2021. — 210 c.
— (Bricmiee oOpaszoBanue: bakanaspuar).

HNHuTepHeT - pecypcsi:
http://ru.wikipedia.org
https://infourok.ru/
http://school-collection.edu.ru/catalog/
http://chemistry.narod.ru/

http://www.chemistry-chemists.com/Libraries.html
http:// www.chemnet.ru

http://rushim.ru/books/books.htm
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http://ru.wikipedia.org
http://school-collection.edu.ru/catalog/
http://chemistry.narod.ru/
http://www.chemistry-chemists.com/Libraries.html
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA

4. KOHTPOJIb H OIIEHKA
OBIHIEOBPA3OBATEJBHOU JTUCIHUIIJINHBI

PE3YJIBTATOB OCBOEHUA

KoHTpons u oneHka pe3ynbTaTOB OCBOEHHUS OOIIE00pa3oBaTEeIbHONW JHUCIUILUTHHBI
PacKpbBIBAIOTCS 4Yepe3 MUCIUIUIMHAPHBIC pe3yJIbTaThl, HAIMpaBJIICHHbIE Ha (OpMHpPOBAHUE
po¢eCCHOHAIBHBIX KOMITCTEHIUIA 1o

001X u pazzaenam

U TCMaM COACPIKaHUA y‘-Ie6HOFO MaTtcpualia.

Oo6masi/npogeccuonanbHast

Tun oueHoYHbIX

Pa3znen/Tema N
KOMIIeTeHIIUs MepOnpUATHH
OK 01. Beibupath criocoObl perieHus Tema 1.1-1.7
3a1a4d npodeccuoHanbHol nestensHoctH | Tema 2.1, 2.2
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4 TectupoBanue
Tema 6.1 ' YcTHbIN onpoc
Tema 7'1 Pemenue pacuérHbix 3a1au
Tema 8.1 Ha6:roienue 3a Xo10M
' BBITIOJTHEHHSI PAKTUKO-
OK 02. Hcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, obie oBa p sa AL
UEHTHPOBAHHBIX HUH
Cpe/CcTBa MOUCKA, aHAJIU3a U 1.6,1.7 Hp p A
€/ICTaBJICHUE
MHTepIIpeTaluy nHpopMaluu, 1 Tema 2.1,2.2 eI; a 7O
JTHTaTOB
UH(GOPMAIMOHHBIE TEXHOJIOTUU IS Tema 4.1, 4.2 pesy
. MPAKTHYECKUX U
BBITIOJIHEHHSI 3a71a4 PO ECCHOHATBHOM Tema 5.2-5.4 P
1ab0paTOPHBIX paboT
JIEATEIbHOCTU Tema 6.1
Tema 7.1 [IpoBeaeHne XUMHUUECKOTO
Tema 8'1 IKCIEPUMEHTA
OK 04 Tera 1'7 BeimonHenue
) . ' KOHTPOJIBHBIX
O} dexTuBHO B3aUMOIEHCTBOBATH U Tema2.1,2.2 paGoT 1o
Tema 4.1, 4.2
paboTaTh B KOJJICKTUBE M KOMAH/IE T 2,5 ; DA3/IeNaM JACITAITHHBI
Tema 6.1 ' O11eHKa CaMOCTOSITEILHO
Tema 7'1 BBIMIOJTHEHHBIX 3aJIaHUM
Tema 8.1 3amuTa peneHus Kenc-
" - 3a1a4 (c yuetom Oymyien
OK 07. CopeiicTBOBaTh COXPAHEHHUIO Tema 1.7 mpo (I)C(CC§OH8.JIBHO}I;I Y
OKpYXKarloIleil cpebl, Tema 5.1
JESITEIIBHOCTH)
pecypcocOepexeHuto, mpuMeHsTh 3Hanust | Tema 8.1 N
Brinonnenue 3aganuii
00 M3MEHEHUH KINMaTa, IPUHLHUIIBI ———
OepeKITMBOTO POU3BOJCTBA, IPPEKTHBHO
aTTecTaluu

JICICTBOBATh B UPE3BBIYAMHBIX CUTYAIHIX

[IK 1.1. BeimonHATs paboThl IO MOHTAXY
JJIEKTPOIIPOBOJIOK BCEX BHUAOB (Kpome
IIPOBOJIOK BO B3PHIBOONACHBIX 30HAX).

Tema 1.2, 1.6, 1.7

Tema 2.1
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