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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIUATLIIUHBI
XUMUA

1.1. Ob61acTh NPpUMEHEHHUS IPUMEPHO IPOrPaMMBbl

Pabouass mporpamMMa y4eOHOW IUCHUIUIMHBI SIBISETCS YacThIO OCHOBHOM
npodeccruonanbHOl 00pa3zoBarenbHON MporpaMMbl B cooTBeTcTBUU ¢ DI'OC 1o
cneruanbHocTaM  CIIO: 51.02.02 CouuanbHO-KyJNbTypHasi J€ATEeNbHOCTh (I10
BUJIaM).

[TpumepHas mporpamma y4eOHOM TUCHUIUIMHBI MOKET OBITh MCIOJIb30BaHa B
JOTIOTHUTEBHOM ~ NMPOGECCUOHANIBHOM  00pa3oBaHUM W IPOo(ecCHOHATbHON
MOATOTOBKE CIIEHHAIIMCTOB YKAa3aHHOM CIIEHUAIBHOCTH.

1.2. MecTo y4yeOHO# JUCHMILUIMHBI B CTPYKTYpPe OCHOBHOI MpodeccuoHaIbLHOI
o0pa3oBaTeJIbHOW MNporpaMmbl: yueOHash AWCIUIUIMHA  TNPUHAUICKUAT K
oOs3aTenbHON yacTu HukiIoB OITOIT 061meo6pa3oBaTeIbHOTO IUKIIA.

1.3. Iean y4yeOHOH AUCUMILUIMHBI — TPeOOBAHUS K pe3yJbTaTaM OCBOCHUA
Y4eOHOM TUCUUIJINHBI:

Copepxanue mnporpaMMmbl 0oO1Ie00pa3oBaTeabHON JUCHUIUIMHBL Dusnka
HaIIPaBJICHO HA JOCTHKECHUE CIEAYIOIINX LIEJIEH:

- @opMHpOBaHME y CTYJEHTOB IIPEACTABICHHUS O XHMHYECKOU
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPAa KaK OCHOBBI IPHUHITHS
pelIeHUI B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTyalUsX, OTBETCTBEHHOI'O
MOBEJICHUS B IPUPOIHOM Cpee.

1.4. 3apaun y4yeOHO NUCHUILIMHBI — TPEOOBAHUSA K Pe3yJbTaTaM OCBOEHMSA
Y4eOHOM JUCUMIIUHBI:

- c(hopmMupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XMUMHYECKUX
IIPOLIECCOB U SIBJIEHUN B OKPY’KAIOILEH Cpelie, EITOCTHON HAyYHOW KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHUS COCTABJIATH (DOPMYJIbI HEOPTAaHUYECKUX M OPTaHHMYECKHUX
BEUIECTB, YpaBHEHMs] XHMHUYECKUX  peakuud, OOBSICHATP HUX  CMBICIH,
MHTEPHPETUPOBATH PE3YyJIbTaThl XHMHUUECKUX IKCIIEPUMEHTOB,

- chopMUpOBaTh HABbIKM TPOBEAEHUS TMPOCTEUIINX XUMHUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TpaBUI OE30MaCHOTO
oOpaleHus ¢ BEIecTBaMu 1 JIabOpaTOpHBHIM 000PYI0BAaHUEM;

- pa3BUTh YMEHHUS UCIOJB30BaTh HHPOPMAIMIO XUMUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;

- copMupoBaTh YMEHMsS  MPOTHO3MPOBATH  MOCIEJACTBUS  CBOEHU
NEATEIbHOCTH M XUMUYECKHX MPHUPOAHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
IIPOLIECCOB;

- copMUpOBaTh TOHUMAHUE 3HAYUMOCTH JTIOCTHKEHUI XMUMHUUYECKOW HAyKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIIBHON U TIPOU3BOICTBEHHOMU cdep.



1.5. PekoMeHnayeMoe KOJIMYECTBO YaCOB HA OCBOeHHE padoyeil MporpamMmsl

y4eOHOM TUCHMIJIMHBI

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomerocs 111 gaca, B Tom uucie:
— 00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydJaroiierocs: — 74 Jaca.

— CaMOCTOATEJIBHOM paboThl — 37 4acoB.

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM

JANCIUTIJINHBI
2.1. O0bem yueOHO TUCHUILUINHBI U BUAbI y4e0HO padoThI

Buna yuyeoHoit padoThl

O0BeM YacoB

MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 111
Oo0s13aTesibHAsi ayAMTOPHAsi ydeOHasi HArpy3ka (Bcero) 74
B TOM YHCJIE:
— TEOpETHYECKOE 00yUYeHHe 34
— 1abopaTOpHBIC 3aHATHUS 34
— CaMOCTOsITeIbHAsI padoTa CTYACHTOB 37
- 1mpodeccruoHabHO-OPUEHTUPOBAHHOE COJIEPKAHUE 6
B TOM YHUCJIE!
- TEOopeThyecKoe 00yYeHHe 2
- MPaKTHYECKOE 00YyUCHHE 4

Wrorosas arrecrauus B popme auddepeHIupOBAHHOIO 3a4eTa




Kon n IlnannpyemMble pe3y/abTaThl OCBOCHH S JUCIUIIJIMHBI

HAMMEHOBAHHU

e
¢popmupyemsbl Oo6mme JAucuMiinHapHble

X
KOMIIeTeHI U
OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQACTb CHUCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIKOYACT:
Bri6upath - TOTOBHOCTh K TpYyIy, OCO3HAaHUE IICHHOCTH | OCHOBOIOJArallue MOHITHS (XUMHUYECKHM 3JIEMEHT, aTOM, 3JEKTPOHHAas
CHOCOOBI MacTepcTBa, TPYA0I00HE; o0oJiouKa aToMma, s-, p-, d-3JIEKTpOHHBIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJIa,
pelieHus 3aa4 | - T[OTOBHOCTb K  aKTUBHOW  JICSTENIBHOCTU | BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas
npoecCHoHal | TeXHOJIOTUIECKOU u COIIMAJIBHON | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH OO0BEM, YIJIEPOAHBIA CKEJET,
BHOU HAIPaBIEHHOCTU, CHOCOOHOCTh WHUIMUPOBATH, | (DYHKIMOHANBbHAS TPYIIA, PAAUKAI, U30MEPUS, U30MEPbI, TOMOJIOTUYECKUN
JEATEIbHOCTH | IUJAHUPOBaTh M CAMOCTOSITEIBHO  BBIINOJHATH | PsAJl, TOMOJIOTH, YIIEBOAOPOIBI, KUCIOPOA- U a30TCOACPIKALIUE COCIUHEHUS,
MPUMEHUTEIbH | TAKYIO JIEATEIIbHOCTD; OMONOrMYecKd aKTHUBHBIE BelIecTBa (YTJEBOJBI, KHUPHI, OCIKH), MOHOMED,
0 K Pa3JIM4HbIM | - UHTEpeC K Ppa3JInYHbIM chepam | HoaUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPDHBIE  COEIMHEHUS,
KOHTEKCTam npodeccuoHaNbHON e TeIbHOCTH, KPUCTAJIMYECKAsT PEIETKa, TUIBI XUMHUYECKUX PEaKud (OKUCIUTEIBHO-

OBilaieHe  YHUBEPCAJBHBIMM  Y4eOHBIMH | BOCCTAHOBHUTEIBHBIE, YK30-H YHIOTEPMHUYECKUE, PEAKIIMd HOHHOTO OOMEHa),

MO3HABATEJbHBIMHM JIeHCTBUSIMH:
a) 0a30BbI€e JIOTHYECKHUE JIeiiCTBUSA:

- CaMOCTOSITEIILHO (dbopmyaHpoBaTh U
aKTyaJIu3upoBaTh MpPoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) Cym@CTBGHHBIfI HpI/ISHaK NI
OCHOBaHHUsl ISl CpaBHEHMsS, KiIacCU(DUKAIMH WU
00001eHMS,

- OompeneisaTh IeNu AeSTeNbHOCTH,
napaMeprl 158 KpI/ITepI/II/I HUX OJOCTUKCHUA,
- BBISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUsS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHTh KOPPEKTUBBHI B  JI€ATEIHHOCTH,
OIICHUBATh COOTBECTCTBHUC pCSYJ'IBTaTOB eism,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUC HpI/I peH_IeHI/II/I
YKU3HEHHBIX TTPo0JieM

3aJaBaTb

pPacTBOP, DIEKTPOJIMTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAsA JUCCOLUALU,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON PEaKIMU, XUMUYECKOE
paBHOBeCHE), TEOPUM U 3aKOHbI (TEOpUS XMMHUYECKOTO CTPOCHUs
opranuueckux BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOJUTHYECKON
Jucconyanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aK0H COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3bIK XUMHUH, (PAKTOIOTrHUYECKHE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHMYECKUX U OpraHMYeCKUX BeUIeCTB B OBITY U
MIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- YMETh BBIABJIATH XAPAKTEPHBIE INPHU3HAKM W B3aMMOCBS3b H3YUYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TIOHATHUSA IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB W WX IPEBPALLCHHN;

BBIABJIATH  B3aMMOCBSA3b  XMUMHUYECKMX  3HAaHMM C  TOHATHUSMUA U
MNpEaACTAaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

- YMETb HCIOJIb30BaTb HAMMEHOBAHUS  XMUMHUYECKUX  COCIMHEHUU
MEXKJIYHApPOAHOTO COK03a TEOPETHYECKOW M NPUKIAJIHOW XHUMUU U

TPUBHUAJIBHBIC HA3BAHU Ba)KHEHIITHX BEIIECTB (BTI/I.HCH, ALCTUJICH, TJIMLCPHH,




0) 0a30BbIE HCcIeI0BaTEeILCKUE IeHCTBUA:

- BJIAJIETh HaBBIKAMHU y4eOHO-HCCIIEOBATEIbCKON
u MIPOCKTHOM NIeSITEIbHOCTH, HaBBIKAMH
pasperieHus mpooieM;

- BBIIBJIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJII/I3I/IpOBaTb 3az[al1y, BBIABHUI'ATh T I/IHOTe3y cc
penieHus, HaXOJUTh apryMEHThI IS
JIOKA3aTeIbCTBA CBOWX YTBEPXKICHUH, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XO0I€ peH_IeHI/IH
3a/la4yd  Pe3yJIbTaThl, KPUTHUYECKH OICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HM3MCHEHUE B
HOBBIX YCJIOBHSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGHLHYIO nu
MIPaKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH,

- yMETb HHTEIrpUpPOBATh 3HAHUA U3 PAa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BbIABUT'AThb HOBBIC niaeu,
OPUTHMHAJILHBIC TIOJIXO/IbI K PEIICHUS;
- CHOCOOHOCTDH MX HMCIIOJIL30BaHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHUKE

npeaiaraTh

denon, dopmanpaerun, yKCyCcHas KHUCIIOTa, TJWIWH, YyrapHbld ras,
yI‘HeKI/ICJIBIf/’I ra3, aMMHaK, ragi€Hasd U3BCCThb, HErall€Has U3BCCTh, IINTHCBAsA
colla U JAPYTUX), COCTaBIATH (POPMYJIbl HEOPraHMYECKHMX M OPraHMYeCKHX
BEIIECTB, YpPAaBHEHHS XHUMHYECKHX peaKkiuil, OOBICHATH HX CMBIC;
MOJTBEPXKIaTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHA U 3alMUCAMUA ypaBHCHI/Iﬁ XUMHUYCCKUX
peaKIuii;

- YMCTb YCTAHAaBJIMBATb IMMPUHAJICKHOCTh HM3YUYCHHBLIX HCOPraHWMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M IpyIaM COeAMHEHUH,
XapaKTCpUu3oBaTb HMX COCTaB U BaKHEHIIHE CBOfICTBa; OIpCACIATh BHJbI
XUMHUYECKUX CBsi3ed (KOBaJIGHTHAsl, MOHHAs, METAJUIMUECcKas, BOJOPOIHA),
TUTIBI KPUCTAJUIMYCCKUX PCHICTOK BCHICCTB, KJIaCCI/I(l)I/ILII/IpOBaTI) XUMHUYCCKHUC
peaxiuu;

- chopmMupoBaTh MPEJACTABICHHUS: O XHMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJM XUMHH B TIO3HAHUU SIBICHUUN
Opupoabl, B (OPMHUPOBAHMM MBIIIJICHUS M KyJIbTYpPbhl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUS PAKTHYECKUX
3a/1a4y ¥ JKOJIOTHYECKH OOOCHOBAaHHOTO OTHONIICHHUS K CBOEMY 370POBBIO U
IPUPOIHOM cpefe;

- yMeTb MNPOBOJUTH pacyeThl MO XUMHUYECKHUM (QopMyJiaM U YpaBHEHHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHWEM  (PU3MYECKHX  BEITUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00bemMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I NPHUHATHUA peHICHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
cpencTsa
TOWCKa,
a”ajau3a u
WHTEpIpeTaIu
51
uH(popMaluuy,
51

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBaHHOTO Ha Janore KyJbTYD,
CIOCOOCTBYIOILIIETO OCO3HAHMUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHME SI3BIKOBOM M UUTATEIbCKON
KyJbTYpbl KaK CpEJICTBAa B3aHUMOJCHCTBUS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

- yMeTb IUIAHUPOBAaTb U  BBINOJHATH XUMHMYECKUNH  DKCHEPHUMEHT
(mpeBpallleHUs] OPraHWYECKUX BEIIECTB MpPHU HArpEeBaHUM, IOJy4YEeHUE
ATHJIEHA M M3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUWU Ha albJeTHIbl,
KpaxMmaJl, YKCYCHYIO KHCJOTY; JAeHaTypauuss O€JIKOB IpH HarpeBaHuH,
[BETHbIE peaklMH OENKOB; NPOBOJAUTH pEaKIMU HOHHOTO OOMeHa,
OTIpeNeNATh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJbdart-,
KapOoHaT- M  XJOPUJI-aHUOHBI, Ha KAaTMOH AaMMOHHUS;  pellaTh
DKCIIEpUMEHTaNbHbIe 3a7auu 1o TemaMm "Mertamiel" u "Hemeramnsl") B
COOTBETCTBUU C MpaBWJIaMU TEXHHMKH O€30MaCHOCTH Mpu OOpalleHuu ¢
BEIIECTBAMH U JIAOOPAaTOPHBIM 000pYI0BaHHEM; MPEACTABIATh PE3YJIbTaThl




nHpopMaIoH

- OCO3HaHHEC I ECHHOCTH HaquOﬁ JCATCIIbHOCTH,

XUMHUYECKOI0 SKCIIEPUMEHTA B (pOpMe 3aIUCH YpaBHEHHI COOTBETCTBYIOIIUX

HBIE TOTOBHOCTh ~ OCYILECTBIISAITh ~ NMPOEKTHYIO U | peakuui u (GopMyIupoBaTh BIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
TEXHOJIOTHH HCCJIEIOBATEILCKYIO NEeSTENIbHOCTD | - yMETh aHaJIM3UPOBaTh XHMHUYECKYI0 HHGPOpMAIUIO, MOJIy4aeMylo U3
JUTSt WHAUBUAYAJIbHO U B TPYIIIIE; pasHBIX MCTOYHHUKOB (CpPEICTB MAaccoBoil mHGpopmanuu, cetb WHTEpHET u
BBIMIOJTHEHUS OBilaleHHe  YHMBEPCAJBHBIMH  Y4eOHBIMH | IpyTHE);
3a1a4y NO3HABATEJIbHBIMH AeHCTBUAMM: - BIAJETh OCHOBHBIMM METOJAaM{U HAYYHOIO IIO3HAHUS BEIIECTB U
npodeccuonan | B) padora ¢ uH(popmalueii: XUMUYECKHX  SIBIeHUM  (HaOmioJeHue,  HU3MEpeHue,  IKCIEPUMEHT,
bHOU - BJIaJIeTh HABBIKAMH TOJy4YeHUs MH(GOPMAIMH U3 | MOACIHPOBAHNUE);
NESATENIbHOCTH | HICTOYHUKOB ~Pa3HBIX THUIIOB, CAMOCTOATEIBHO | - YMETh IMPOBOJUTH PaCUeThl MO XUMHUYECKUM (opMmyiaM U ypaBHEHUSIM

OCYILECTBIISATh TMOUCK, aHAJIN3, CHCTEMATU3ALUIO M | XHMHUUECKUX  PEaKIuid ¢  HCIOJb30BaHHEM  (PU3MUYECKUX  BEIMYHH,

UHTEPIPETAlNI0 WHOOPMALMK PA3IMYHBIX BUJOB | XapaKTEPHU3YIOIIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, 00beMa

1 GOpM IIpeCTaBICHHS, (HOpManibHBIE YCIIOBHMSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJIb30BaTh

- co3JaBaTh TEKCThl B PAa3NIMYHBIX (opMaTax C | CUCTEMHbIE XMMHUYECKHUE 3HAHUS JJISl MPUHATUSA PEIICHUH B KOHKPETHBIX

y4€TOM Ha3Ha4YeHUs HH(OpMALMM M LENEBOU | KU3HEHHBIX CUTYallUsX, CBA3aHHbBIX C BEIIECTBAMM U UX IPUMEHEHUEM

ayJIMTOpUHU, BBIOMpaAs ONTUMaIbHYIO (opMy

IPEJICTaBICHUS U BU3YyaJIU3alluy;

- OIIEHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTb

UHPOpPMALIUK, €€ COOTBETCTBHE IIPABOBHIM H

MOpPaTbHO-ITHUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeICTBA HH(POPMAIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJOTHM B pEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

OpPraHU3allMOHHBIX  337ady ¢  COOJI0/IEHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MacCHOCTH,

TUTUEHBI, PpecypcocOepekeHHs, MpaBOBbIX U

THYECKUX  HOpPM, HOpM  HHGPOPMAIMOHHOMN

0€30I1aCHOCTH;

- BIIaJICTh HABBIKAMHU PACTIO3HABAHMSI U 3AIIIUTHI

uH(popMaluu, HTHPOPMAIIMOHHOM 0€301acHOCTH

JUYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - YMETh IUJIAHUPOBaTh M  BBINOJHATh XUMHUYECKUM  IKCHEPUMEHT
OddexTuBHO CaMOCTOSITENIbHOCTH U CaMOOIIPEIEICHHIO; (mpeBpallleHusT OpPraHWYeCKUX BEIIECTB IIPU HArpeBaHUM, MOJyYEHUE
B3aMMOJEICTBO | -OBJIaICHUE HaBbIKaMU y4eOHO- | OTUJIEHA U U3yYEHHE €r0 CBOWCTB, KAaYECTBEHHBIC PEAKIIMH Ha aJbJIETHIbI,
BaTh U UCCJIEIOBATENbCKOM, MPOEKTHONM W COIHMAIBbHOM | KpaxMaj, YKCYCHYIO KHCJIOTYy; JeHaTypanusi OelKOB IpH HarpeBaHUU,

paboTaTh B

JACATCIIBHOCTH,

LOBCTHLIC pCaKIUU 6€J'IKOB; NpOBOAWUTL PCAKIIMU HOHHOI'O 06MCH3.,




KOJUIEKTUBE U Osaanenue YHHUBePCAJbHBIMH | OTIPENIETISATH CPEy BOJHBIX PaCTBOPOB, KAU€CTBEHHBIC PEaKIIMU Ha Cyibdart-,
KOMaH/Ie KOMMYHHUKATHBHBIMU /Il CTBUAMM: KapOoHAaT- ®  XJIOPHJI-aHUOHBI, HAa KATHOH AaMMOHHUS;,  pellaTh

0) coBMecTHasI 1eATeJIbHOCTD: AKCIIEpUMEHTAJIbHBIE 3adaun 1o TeMaM "Mertamisl" u "Hemertamnel") B

- TMOHUMATh H WCIOJH30BaTh MPEUMYIIECTBA | COOTBETCTBUM C NPaBHJIAMU TEXHHUKH O€30MAaCHOCTH TNPH OOpalleHuu ¢

KOMaHJIHOW ¥ MHAWBUIYaJIbHON PabOTHI; BEIIIECTBAMHM M JITAOOPATOPHBIM 00OPYIOBaHUEM; IMPEACTABIATh PE3yJIbTAThI

- NPUHUMATHh IEIH COBMECTHOH JEATEIbHOCTH, | XHMHUYECKOTO dKCIIEpUMEHTa B ()OpME 3alHCH YPABHEHUN COOTBETCTBYIOIINX

OpraHU30BBIBaTh U KOOPJAMHHUPOBATH JCHCTBUS IO | peakiuil ¥ GOpMYIMPOBATh BHIBOIBI HA OCHOBE ATUX PE3YJbTATOB

€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,

pacupenesnsaTh POk C YYeTOM MHEHHH YYaCTHHUKOB

00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

-  KOOpJIMHHUPOBaTh W BBIIOJHATH pPaboOTy B

YCIIOBHSIX peanbHOrO, BHUPTYaJIBLHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE

MOBE/ICHWE B Pa3IMYHBIX CUTYalMUsX, HPOSBISATH

TBOPYECTBO U BOOOpaKEeHNE, OBITh HHUIIMATUBHBIM

OBjaieHHe YHUBEPCAJTbHBIMHU PeryJjasiTHBHbIMH

JeHCTBUSIMU

I') MPUHATHE ce0sl U APYTUX JIIOJdei:

- IPUHUMATL MOTHBBI U apTYMEHTHI IPYTUX JIFOJICH

IIPU aHAJIK3€E Pe3yIbTATOB ACITEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO IPYTUX JIOJEH

Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MU C

MO3UIUH JIPYTOTO YEJIOBEKa;
OK 07. B 00J1acTH 3K0J10rM4€CcKOr0 BOCIIUTAHUS: - copmMupoBaTh MpPEACTAaBICHUSI: O XMMHYECKOM  COCTaBISAIOLIECH
CopeiicTBoBatTh | - C(HOPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU XUMUU B TO3HAHWUU SIBICHHM
COXPaHCHHUIO MOHMMAHUE BIUSHUS COIHAIBLHO-YKOHOMHYECKHUX | IPUPOJABI, B (OPMHUPOBAHWHM MBIIUICHHS W KYJBTYPBl JIMYHOCTH, €€
OKpY’KaroIeu MPOILECCOB  HA  COCTOSHHE  MPUPOAHOH U | (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOMN /ISl pEIICHHS MPAKTUIECKIX
Cpenpl, COIIMAIPHOM  CpeIbl, OCO3HAaHHWE TJI00ATBHOTO | 3a7a4 W AKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
pecypcocOepex | XxapakTepa dKOJIOTHYECKUX MPOOIIeMm; MIPUPOHON cpee;
€HHIO, - IUTAaHUPOBAaHWE W OCYIIECTBICHUE ACHCTBUU B | - YMETh COONIOAATH MpaBUjIa YKOJIOTHYECKU IeIIeCO00Pa3HOT0 MOBEICHUS B
MPUMEHSITh OKpYXarloIlei cpele Ha OCHOBE 3HAHUS Ielieil | ObITy U TPYJOBOW AESITENLHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0pPOBbS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpYXKaroIel MPUPOJIHON Cpeibl; YUYNUTHIBATh OMACHOCTh BO3JCHCTBHS Ha
U3MEHEHUU AKTUBHOE HEMPHATHE JCWCTBHI, TPHUHOCSIIMX | )KUBbIE OPraHU3Mbl ONPEJCICHHBIX BEIIECTB, MOHUMAsi CMBICI TOKa3aTels




KJIMMaTa, BpEJl OKPYXAIOIIEH CpeJie; MpEeaEIbHON TOMyCTUMOW KOHIIEHTPALIMKU

MPUHIUIIBI - yYMEHHE TMPOTHO3MPOBATh HEOIATONPUSITHEIC

OepexIIMBOro SKOJIOTUYECKHE IOCIEICTBUS TMPEAIPUHUMAEMBIX

IIPOU3BOJCTBA, | ACUCTBUU, IPENOTBpALIATh UX;

3¢ dexTuBHO - pacumpeHue OIbITa JIeATEIbHOCTH

JIEUCTBOBATh B | DKOJOTMYECKOM HAIPABICHHOCTH;

Ype3BbIYANHBIX | - OBJIaJICHUE HABBIKAMH y4E€OHO-HUCCIIEI0BATENBCKOM,

CUTyalnusax IMPOCKTHOU U COLIMATIBHOU ACATCIBHOCTH;

I[IK 1.4 OBJaanenue YHHBEPCAJBHBIMH | - YMETh COOIOIATh IIpaBuiia 0€30MacHOTO MOBEICHUSI B OBITY M TPYI0BOM
AHaNM3UpOBaT | KOMMYHUKATHBHBIMU JAeHCTBUAMM: JESTEIIBHOCTH B LIEISIX COXPAHEHMSI CBOETO 3/J0POBbS U OKPYKAIOLINX

b COCTOSIHHE - IOHUMATh U OPTraHU30BBIBATH PAOOTY BO BpeMs JIOJIEN; YUYUTHIBATh OMACHOCTh BO3/IEUCTBHS HA )KMBBIE OPTaHU3Mbl BUPYCOB,
COIMATBHO- MaHJIEMUHU, YPE3BbIYANHBIX CUTYallUH U T.1I. MMOHUMAsi CMBICJT TTOKa3aTeNs MPeAeIbHON JOIMYCTUMON KOHIIEHTPaIuU
KYJbTYpHOU - YMEHHUE MPOTHO3UPOBATH HEOIATONIPUITHBIE

CUTyalluu B HKOJIOTUYECKUE MOCIESACTBUS TPEANPUHUMAECMBIX

pEeruoHe u JIEMCTBUM, IPEAOTBPALLATh UX;

YUPEKICHUN

KYJIBTYpbI

K 1.8 OBJaanenue YHHMBEPCAJIBHBIMHM | - YMETh COOJIIOAATh MpaBuiia 0€30MMaCHOTO MOBEICHUSI B OBITY U TPY10BOM
Oprann3oBbiBa | KOMMYHUKATHBHBIMH 1eCTBHAMM: JEATEIbHOCTH B LEJSIX COXPAHEHHUSI CBOETO 3J0POBbs U OKPYKAKOLIUX

Tb paboOTy C - MOHUMAaTh U OPTraHU30BBIBATH PA0OTYy BO BpEMs | JIFOJICH; YUUTHIBATh OMIACHOCTH BO3JICHCTBUS HA )KUBbIE OPTaHU3MBI BUPYCOB,
KOJUIEKTUBOM MaHJEMUH, YPE3BbIYANHBIX CUTYALMI U T. 1. MOHUMAsl CMBICII TTOKa3aTeNs MPpeaebHON JOIMyCTUMON KOHLEHTpaluu
UCIIOJTHUTENIEH | - yMEHHME TMPOTHO3UPOBATh HEOJIAronpusTHbIE

Ha OCHOBE HKOJOTUYECKUE TMOCIEICTBUS TMPEAITPUHUMAEMBIX

IIPUHLIUIIOB JIEHCTBHM, IPEAOTBPAILATD UX;

OpraHu3aIu

TPy,

STUYECKUX U

MIPaBOBBIX

HOPM B cdepe

npodeccuoHan

BHOU

JIeSITeJIbHOCTH
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2.2. TemaTH4YeCKHUil IUIAH U coJiepPKaAHNE YUeOHOI AUCIIUIINHBI XumMus

HaumeHoBaHue Conep:kanue y4ye0HOro Marepuasa (0CHOBHOE M PO ecCHOHAIBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyemblie
pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib KOMITETeHIHH
1 2 3 4

OcHoBHoOE coep:KaHue 64
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 2
XUMHUICCKHX CoBpemenHass MOJ€eb CTpoeHHs aToma. CHUMBOJMYECKHM S3BIK XUMHH. XUMHYECKHH DJIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoHpurypanus aroma. Kiaccudukaius XUMHYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
fipupoaa BanentHble  9JIeKTPOHBI.  BaleHTHOCTh.  DICEKTPOHHAsT ~ MPUPOJA  XUMHYECKOM  CBS3M. 2
XUMAHCCKON DeKTPOOTPHUIIATEILHOCTh. BHIBI XHMHYECKOH CBsSI3M (KOBAJICHTHAs, HWOHHAs, METaLIMYeCKas,
CBA3N BOJIOPOJTHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUSI

IIpakTHYeckne 3aHATHA 2

Pemienne 3amaHuii Ha WCIOJB30BAHME XHWMHYECKOM CUMBOJIMKM M HAa3BaHUW COECJAMHEHUN IO

HOMEHKJIATYPE MEXIYHAPOJAHOIO COK3a TEOPETUYECKOM M NPHUKIATHOM XUMUU M TPHUBHAIIBHBIX

Ha3BaHWU JUIA COCTABJIEHHsS XUMHYECKHX (DOPMYJI JIBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,

THIPHUIOB M T.I1.) M IPYTUX HEOPraHUYECKUX COEIUHEHNI OTAEIbHBIX KIIaCCOB. 2

[pakTHyecKkre 3aaHus Ha YCTAHOBIICHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHUMHYECKHX DJIEMEHTOB U

HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XUMUYECKMX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBHUHU C

nos10)keHrueM [1eprHoInIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Ilepuognueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cucTeMa XMMUUECKUX dieMeHToB J[. . MeneneeBa. GU3MUECKUI CMBICIT
JA.1. Menneneesa [Tepuoauueckoro 3akona J[.M1. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUUECKHX

3JIEMEHTOB, 00Pa3yeMbIX MMH ITPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XHMHYECKOT0 2j1eMenTa B [lepruoanueckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUCHHUE

[lepuonnueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKHUX 3JICMCHTOB.

Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX 3aJlaHuM Ha XapaKTCPU3aIui0 XUMHUYCCKUX
2JIEMEHTOB «MeTautnyeckue / HeMeTaInYeCKre CBOfICTBa, QJICKTPOOTPUHIATCIBHOCTE XUMHYCCKUX
9JICMCHTOB B COOTBCTCTBHUU C UX SJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHUCM B HCpHOIIPI‘-IGCKOﬁ CHUCTCMC
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xumuueckux 3yemenToB /.M. Menngeneesay

Paznen 2. XumMnueckne peakuumn 10
Tema 2.1. Tunner | OcHOBHOe coiep:KaHue 4 OK 01
XUMUYECKUX Teopernyeckoe o0yueHue 2
peakuuni Knaccugukanus 1 TUIBI XUMHUUECKUX PEAKLUi C yYacTHEM HeopraHuueckux BeuiectB. CocraBieHue
ypaBHEHUU peakluii COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHs], OOMEHa, B T.4. PEaKIUil TOpeHHUs,
OKHCJICHUSI-BOCCTAaHOBJICHHUS.
VYpaBHeHUs OKHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHue 1 ypaBHUBAaHUE OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOJJOM 3JIEKTPOHHOTO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIPOLIECCaX U
KHU3HEIEeATEIbHOCTH OPraHu3MOB
IIpakTH4eckue 3aHATHS 2
KonuuectBeHHble oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMUYECTBEHHBIE 3aKOHBl B XMMHUU U PacdeThbl O
YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosb Kak eJuHMIa KOoJM4ecTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomsipHblii 00beM Ta3oB. OTHOCHUTENIbHAS 2
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSM XMMUYECKUX PEaKLUH C MCIIOJIb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KkaHue 4 OK 01
DNEKTPONUTUIECKA | TeopeTHuecKoe 05yueHme 2 OK 04
1 AUCCOIMALMA U Teopyg snekTponMTHYECKON aucconnanuu. oHbL. DIEKTPOJIUTHI, HEXIEKTPOIMTEL. Peakun HOHHOTO
MOHHBIH 0OMEH oomena. CocTaBJeHHE peakIii MOHHOTO OOMEHA IMyTeM COCTAaBJICHHS MX IIOJNHBIX M COKpAIICHHBIX 2
VMOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHusl Ha COCTABJIEHUE HOHHBIX PEAKINil
JlabopaTopHble 3aHATHUS 2
JlaGopatopHas paboTa “Tunbl XUMHYECKUX peaKIvi’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 0OPa3yIOIIMXCsl BEIECTB) U MPU3HAKOB )
XUMHYecKHX peakuuil. [IpoBeneHune peakiuii HOHHOro oOMeHa, OoNpeieIeHne Cpeibl BOJHBIX
pacTBOPOB. 3aJaHMsI HA COCTABJIEHNE HOHHBIX PEaKIIMi
KouTpoubHasn
CrpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINU 2
padora 1
Paspea 3. CrTpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BeleCTB 16
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccnpukanus, | Teoperuueckoe o0ydeHue 2
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HOMEHKJIAaTypa u
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Tpeamert Heopranmdeckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U clioKHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, TUAPOKCHIbI, KUCIOTHI, COJI). B3aumMocBsi3b
HEOpPraHMYECKUX BEIeCTB. ATperatHble cOCTOsiHUA BeulecTBa. Kpucrannmnyeckue u amopdHbie
BCIICCTBA. Tumsr KPpUCTAIINYCCKUX PCUHICTOK (aTOMHaSI, MOJICKYJIsIpHasd, NOHHAaA, MeTaJIJII/I‘-ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUECKOM pelIeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCUICCTB OT BHUda XUMHYECKOH CBA3U U TUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeoOpraHnuecKux BEIIeCTB: HA3BaHHUE BEUIECTBA UCXO/S U3 UX XUMUUECKOU (popMyIbl
WJIM COCTaBIICHUE XUMUYECKON (hOPMYJIIBI HCXOS U3 Ha3BAaHUS BEILIECTBA M0 MEXKITYHAPOIHOU
(MIOITAK) mnu TpuBHaIbHON HOMEHKIIATYPE.

Pemenune mnpakTHYecKUX 3aJaHUNA IO KIACCH(PUKAIMU, HOMEHKIAType M XHUMHUYECKUM (HOpMyiiaMm
HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJIaccOB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHak, ramieHas
W3BECTh, HETAIlIEHAs U3BECTh, MUTHEBAS COJIA U JPYTHUX): HA3bIBATh U COCTABIIATH (DOPMYJIIBI XUMUUECKHUX
BEILECTB, ONPEEATh NPUHAAJIEKHOCTh K KJIaccy.

VcTounukn XuMuIecKoi nHpopMaIiu (CpeICTB MaCCOBOM MHpopMaIuu, ceTh HTEpHET U Apyrue).
[Torck nHpOpPMAIK 110 HA3BAHUSM, HICHTU(HUKATOpaM, CTPYKTYPHBIM (hopmyram

OK 02
IIK 1.4
IIK 1.8

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBA
HCOpFaHI/I‘IeCKI/IX
BEIECTB

OcHoBHOE CoAEpKaHue

Teopernyeckoe o0yueHue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHE CBOMcTBa MeTaioB. CrocoObl NOJIYyUCHUA. 3HadeHue
MCTAJJIOB M HEMCTAJIOB B MPUPOAC W KKUIHCACATCIBHOCTH 4YCJIOBCKA W OPraHU3MOB. KOppO3I/I$I
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usnyeckue M XUMHYECKHE CBOMCTBA HEMETAJUIOB. THIUYHBIE CBOWCTBA
HemertaiioB [V— VII rpynn. Knaccudukanus n HoMeHKIaTypa coequHeHni HemeTamioB. KpyroBopoTst
OHOreHHBIX 3JIEMEHTOB B IPUPOJIE

XYMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUAOB, THAPOKCUIOB, KUCIOT,
coJiel U ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

I[IpakTnyeckue 3aHATHS

CocraBieHne ypaBHEHMM XMMMUYECKHUX PEAKLHUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPraHMUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH W aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOIINUX UX CBOKWCTBA.

OK 01
OK 02
K 1.4
IIK 1.8
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Pemennie mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUUECKHUX 3a/JlaHUil Ha CBOMCTBA, COCTaB, MOJYYEHHE U
0e30MacHOe HCIMOJIb30BaHUE BAKHEHIIMX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAKTUYECKOMH
JESITEIbBHOCTH YeJI0OBEKa

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentudpuranns JlaGopaTopHbie 3aHsATHS 2 OK 02
HCOPTaHMYICCKUX | JTaGopaTopHas paboTa «neHTrduKanyus HEOPraHMUYECKUX BEIIECTB. OK 04
BCILECTB Pemenne »KcrnepuMEHTaIbHBIX 3a/ad MO XUMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IIO

pacro3HaBaHMIO U MTOJIyYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJLIOB. >

Nnentudukanuss HEOPraHWUYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cynb(dar-, KapOOHAT- M XJIOPUI-

AQHUOHBI, HA KATUOH aMMOHMSI
KonTpoabHas N

CBolicTBa HEOPraHUYECKUX BEILIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccupukanus, | Teopernyeckoe o0ydenue 2 1K 1.4
CTPpOCHHUC 1 [TosiBnieHue U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpeamMer oprannueckon xumun. Mecto u IIK 1.8
HOMCHKJIaTypa 3HauU€HUE OPraHUYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHUE KaK IOPSIOK COEIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
BEILIECTB OcHOBHBIE TOJIOKEHHSI TEOPHUH XMMHUUYECKOTO CTPOEHUSl OopraHudeckux coenanHeHuit A.M. Bbytneposa.

VYTriepoaHblii CKENET OpPraHUYECKOM MOJEKYJIbl. 3aBUCUMOCTH CBOMCTB BEHIECTB OT XMMHMUYECKOTO

CTpoeHUs MoJIeKyJ1. I3oMepus 1 ©30MepHI. 2

[Tonstne o ¢yHkuuoHanpHOM rpynne. Panukan. IlpuHounsl kiaccuUKaMU — OpraHUYECKHX

coequHeHUN. MexayHapoaHas HOMEHKJIAaTypa W IPUHLUUIBL HOMEHKJIATYpbl  OpPraHUYeCcKUX

coequHeHuil. Ilonatue 00 a3oTconepKalluX COEAMHEHUSX, OMOJOTMUECKH AaKTHBHBIX BeIECTBaxX

(yrmeBomax, »Kupax, Oelkax W Jip.), BBICOKOMOJIEKYJISIPDHBIX COEJUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHA 2

Homenknatypa OpraHu4yecKux COEIUHEHHUI OTAEIbHBIX KIJIAcCOB (HACHILIICHHbIEC, HEHACBILICHHBIE U

apoOMaTUYeCKHUEe YIJIE€BOJOPO/Ibl, CIIUPTHI, (PEHOINBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.) >

CocraBiieHHEe TOJIHBIX U COKpPAIEHHBIX CTPYKTYPHBIX (POPMYJT OpPraHMYECKHX BELIECTB OTIEJIbHBIX
KJIACCOB, HCHOJb3Ysl WX HA3BaHUS N0 CHCTEMAaTHYeCKOW M TPHUBHAJIHHON HOMEHKJIAType (3THIIEH,
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aleTwieH, rmiepuH, (eHon, Qopmanbaerna, ykcycHas KHCIOTa, THIUH). PacyeTsl mpocteiimieit
(bopMyIIBl OpraHUYECKON MOJICKYJIbI, HCXOJISl U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COCIMHECHHH

OcHOBHOe coiep:KkaHue

12

TeopeTI/meCKoe oﬁyqe}me

OU3MKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COEAMHEHHWH OTHEIBbHBIX KJIAaccoB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTMYECKHH psia U o01iast popmyIia; n30Mepus;
(u3HyecKre CBOICTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI ITOJTyYCHNUS):

— TpeleibHbIe YTIeBOAOPOAbl (aJKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIlJIa B IPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHHE B
MpUPOJIE U MPUMEHEHHUE AJIKAHOB,;

— HempenenbHble (QJIKCHBI, AJKWUHBI M QJIKAAWCHBI) M apOMaTHYECKHE YrieBOAOponbl. ['opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMITEPATYPHOTO IJIAMEHU JUIsl CBAPKU U PE3KH METAJLJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIbI
U KETOHBI, >KHPBI, yIIeBOAbl). [IpakTHYecKOe TNPUMEHEHHE JTHICHIJIMKOJA, TIIHMICpUHA, (EeHoa.
[Tpumenenne Gopmanpaeruaa, ameTanbJeTHaa, YKCYCHOH KHCIOTBHL. MpUIa Kak COJM BBICIINX
KapOOHOBBIX KUCIIOT. MoroIie CBOMCTBA MbLIa

— a30TcojepXalllie CcoeluHeHus (aMMHBI M AaMHMHOKUCIOTBHI, Oenku). BblcokoMonekyispHble
COEMHEHUs (CUHTETUYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STHIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCaMM OPraHUYECKUX COEIMHEHUIN

HpaKTuquKue 3aHATHSA

CBoiicTBa OpraHMYeCKMX COEAMHEHUH OTIENbHBIX KJIAcCOB (TpUBHANbHAs U MEXIyHapojaHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEeHHU): MIpe/iebHbIe (AJKaHbl U IUKJIOAIKaHbI),
HenpeieabHbIe (AIKEHbI, AIKMHbBI U aJKaJHeHbl) 1 apOMaTHUYECKHe yIIeBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE  KHUCJIOTBI M  3QUpPHI, aJIbJAECTUABI U  KETOHbl, AaMUHBl M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€OUHEHMS. 3alJaHMs Ha COCTaBICHHE YPaBHEHUN XMMHUYECKUX PEaKLMH C
y4acTHEM OPTaHWYECKUX BEIECTB Ha OCHOBAHUM WX COCTaBa M CTPOEHUS

CocraBneHne cxeM peakuud (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM LENOoYKaM IPEBpALICHUN),
XapaKTepU3YIOUIMX XUMUYECKHUE CBOWCTBA OPraHMYECKUX COEIMHEHUHN OTAENBbHBIX KIJIACCOB, CIOCOObI
UX TIOJIy4eHMS W Ha3BaHUE OPraHUYECKUX COCAVHEHUN II0 TPUBHAIBHOW MM MEXIYyHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIIAType.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

OK 01
OK 02
OK 04
[IK 1.4
K 1.8
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JlaGoparopHasi pabdora

JlabopaTtopHast pabota “IIpeBparieHus OpraHuueCcKUX BEIECTB MPU HArPEeBaHUU'".
[Tony4yeHnne >THIICHA ¥ H3yYCHHE €r0 CBOMCTB. MoIeTMpoBaHHE MOJICKYJI M XUMHUECKUX MPEBPAIlCHUN
Ha NPUMEpe dTaHa, STWICHA, alleTHIICHA U JIP.

Tema 4.3. OcHoBHOe coaepkaHue OK 01
Unenrtuduranus | Teopernmueckoe o6ydenne OK 02
OPTAHITICCKIX buoopranunueckue coenuHenus. I[Ipumenenume u Ouosoruyeckas posib yrieBoaoB. OxucieHue OK 04
BCILIECTB, X yIJI€BOAOB — MCTOYHUK DSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT. K 1.4
SHATCHHC 1 [IpeBpamienust OenkoB mnuu B opraHu3Mme. buonormueckue ¢ynkuuun OenkoB. buonormueckue K 1.8
IPUMCHCHHC B ¢byHKIMM xUpoB. PoJib OpraHndYeckoil XUMHUH B PEIICHUH PO0JIeM MUIIEBOH Oe30MacHOCTH
ObITOBOI M .| Ponb opranudeckold XMMHUU B pEHICHUHM NPOOIEM SHEpPreTudyeckond Oe30MacHOCTH, B Pa3BUTUU
HPOMSBOACTBCHHON /o 11 HBI, cO3TaHMM HOBBIX MaTEepHaJIOB, HOBBIX NCTOYHUKOB SHEPTHHU (ITbTEPHATUBHBIC HCTOYHUKU
ACATCILHOCTH sHepruu). OnacHOCTh BO3JCHCTBHS Ha JKUBBbIE OPTraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX
HesoBeka KJIacCOB (YTJIEBOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBJICTHUABI U Ap.),

CMBICT MOKa3aTellsl NpeIeIbHO JOMYCTUMON KOHIICHTPAIHH

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pabora: “UneHtudukamnus opraHM4eCKuX COSIUHEHNN OTACTbHBIX KIaCCOB”

W nenTudukanust OpraHMuecKuX COeIMHEHUH OT/AENbHbBIX KJIACCOB (Ha MpUMepe albJeruoB, KpaxMania,

YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJIb30BaHMEM HX (PU3MKO-XUMUYECKHX CBOMCTB U

XapaKTepHBIX KauyeCTBEHHbIX peakiuid. JleHaTypauus Oenka npu HarpeBaHuu. lL[BeTHble peakuuu

O0enkoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHUTHANA C TOYKM 3PEHHUS XUMHUYECKHX IIPOIECCOB TpPHU

NPOTEKaHUU KaUeCTBEHHOHN peakIiK, NO3BOJISAIOIIEH HIeHTU(DUIIUPOBATh MTPEI0KEHHbIE OPIraHUYEeCKHE

BEIIECTBA
KonTtposbnas Cr .
paGora 3 PYKTypa U CBOICTBAa OPraHMYECKUX BEIIECTB
Pazgen S. Kunernuyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeaKui
CxopocTb OcHoBHOe coep:kaHue OK 01
XUMUYECKUX OK 02
pEaKIMid. IK 1.4
XUMHYECKOE IIK 1.8
paBHOBECHE
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TeopeTnyeckoe o0yueHue 2
CKopoCTh peakiyu, €€ 3aBUCHMOCTh OT Pa3IM4HBIX (DAaKTOPOB: HMPUPOJBI PEArHpYIOMINX BEIIECTB,
KOHIIGHTPAaLlMH PEarupyrolx BEUIeCTB, TEMIEpaTypbl U IUIOMIAJH PEaKIUOHHOW TOBEPXHOCTH.
TerutoBble 3 GEKTH XUMUYECKUX PEAKIHA. DK30- H SHIOTEPMUUECKHE, PEaKIIHH. 5
OOpatuMoCTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEUICHHWE MOJl JCHCTBUEM pPa3IUYHBIX
(baxkTopoB (KOHIIEHTpAIXS PEareHTOB WM MPOAYKTOB PEAKIUH, JaBJICHHUE, TEMIepaTypa) Ul CO3/1aHus
ONTUMAJILHBIX YCIIOBHH MPOTEKaHMsI XUMUYecKux npoueccoB. Ipunmmn Jle [Hlarenne
IIpakTnyeckue 3aHATHS 2 OK 01
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUK Ha aHAIM3 (AaKTOPOB, BIUSIOIIMX HAa H3MEHCHHE OK 02
CKOPOCTH XMMHYECKON PEaKivu, B T.4. C TIO3HUIIMA IKOJIOTUYECKH IIeJIeCO00Pa3HOr0 TIOBEICHUS B OBITY IIK 1.4
U TPYJOBOH JIESATETFHOCTH B LENISAX COXPAHEHUS CBOETO 3I0POBBS M OKPYKAIOILIEH MPUPOTHON CPEJIbI. ) K 1.8
Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHWil Ha mnpuMeHenue mnpuHuuna Jle-lllarense s
HAXOXXJCHUS HAINPaBJICHHUS CMEIICHUS pPaBHOBECHUS XWMHUYECKOM peakuuu W aHanu3 (HaKTOpOB,
BJIMSIONIMX HA CMEIICHUE XMMUYECKOTO PaBHOBECHSI
Pazneua 6. PacTBOpbI 4
Tema 6.1. OcHoBHOe coJep:kaHue 2 OK 01
IousiTue o Teopernueckoe odyueHue 2 OK 02
pactsopax PacTBOopeHne Kak (DU3HKO-XUMHUYECKMH mpouecc. PactBopbl. CrocoObl IPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopuMocTs. MaccoBast 07 pacTBOpeHHOro BemiectBa. CMbICA MOKa3aTels MpeAeabHO IIK 1.4
JIOITyCTUMOW KOHIIEHTPAIH U €T0 HCIOJb30BaHNUE B OLEHKE SKOJIOTHYECKON 0€30IacHOCTH. IK 1.8
[TpaBuna sKOIOTMYECKH I€1eCO00pPa3HOro MOBEJAEHHUS B OBITY M TPYJOBOH NEATENBHOCTH B LEJSIX ’
COXPaHEHHSI CBOETO 3JIOPOBBSI M OKPYIKAIOIIEH MPUPOIHON CpEIbl; OMAaCHOCTh BO3ACHCTBUS HA JKUBBIC
OpraHU3MBbI ONPE/IETICHHBIX BEIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN HA PACTBOPHI, UCIOIB3yEeMbI€ B OBITOBOW U
IPOM3BOJICTBEHHOM 1€ TEILHOCTH YeJIOBeKa
Tema 6.2. OCHOBHOE CO/IepKAHUE 2 OK 01
Uccnenosatne JIaGopaTopHeie 3aHATHS 2 OK 02
CBOMCTB PACTBOPOB | JTagopatopHas paboTta «[I[pUroTOBJIEHHE PACTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpalMHU (C IPaKTUKO-OPHUEHTUPOBAHHBIMU ) [IK 1.4
BOIIPOCAMU) U OIpeIeNIEHUE CPEIbl BOJHBIX PAaCTBOPOB. K 1.8
Penrenue 3a/1a4 Ha MPUTOTOBJIICHUE PACTBOPOB
IIpodeccnoHabHO-0PUEHTHPOBAHHOE COJePKaAHNE (COMePKaHUe IPUKJIATHOTO MOAYJIs1)
Paznen 7. Xumusi B GbITY U JeSITEILHOCTH B c(hepe KyIbTypbl 6 OK 01
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Xumust B ObITY U |OcHOBHOe coJep:KaHue 8 OK 02
ACATCILHOCTH B Teoperuueckoe o0yueHue 4 OK 04
chepe KyabyTphl Hosch = = P 5 OK 07
OBEHIIINE JOCTHXKEHHSI XUMUYECKON HayKU M XUMUYECKON TeXHOJIOTUH. Poiib XUMUM B 00ecrieyeHuu

9KOJIOTHYECKON, SHEPreTM4ecKod M MHUIIEBOM OE30MacHOCTH MpPU OPraHu3alud MEPONPUSTUH. 4 IK 1.4

[lpaBuna moucka W aHalIM3a XUMHUYECKOW HH(POpPMAIMM W3 pa3IMYHBIX HCTOYHHUKOB (HAy4yHas H K 1.8

yueOHO-Hay4YHas JIUTepaTypa, CpeICTBA MaccoBOM MH(popmaiuu, cetb HTepHET)

IIpakTHyeckne 3aHATHSA

[Towick M aHANN3 KEWCOB O NMPUMEHEHWH XWMHUYECKUX BEIICCTB W TEXHOJIOTHHA C y4eToM Oymymieit

npodecCHOHANbHOM  NEATENbHOCTH MO0  TeMaM:  BaKHEHMIIME  CTPOUTENbHBIE  MaTepualbl,

KOHCTPYKIIMOHHBIE MaTEpHabl JJIsi CIICHBI, KPACKU, CTEKJIO, KepaMuKa, MaTepHalIbl JUIsl 3JCKTPOHUKU 4

(3ByKO3amuch, CBETOBOE 000OpyAOBaHUE CLEHBI M T.I.), TEKCTHJIbHbIC BOJIOKHA, UCTOYHUKU JHEPTHH,

ObITOBast XUMUS, (PeHEPBEPKH U T.JI.

3amuTa: [lpencraBienue pe3yabTaToB penieHus KelcoB B hopMe MUHH-JIOKIA A C MPe3eHTaluel

IIpome:xxyTouHasi aTTecTanus Mo JUCHUILIMHE - T depeHIMPOBAHHBIN 3a4eT 2

Bcero 74
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3. YCJI0BUSI PEAJIM3ALIIMHA ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. TpeOoBanusi K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Jlnia peanuzanuy MporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPEyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC MOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/UIIN Y4eOHOM
XUMHUYECKO 1abopaTopuu.

OGopynoBanne yuyeOHOro kaOmHera (HarJsiAHbIe MNMOCOOMs): HaOOPHI
HIAPOCTEPKHEBBIX MOJENEH MOJEKYJI, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIHMEPOB;
KOJUIEKI[MS TOPHBIX IMOPOJ, W MHUHEpaloB, Tabnuia MeHjaeneeBa, y4yeOHbIE
bunbMBbI, TUPPOBBIE 00pPa30BaTEILHBIE PECYPCHI.

Texnnueckue cpeacrsa oOOyYeHHsI: KOMIIBIOTED C  yCTPONCTBAMMU
BOCIIDOM3BEIACHUS 3BYKa, NPHUHTEP, MYJIbTUMEANA-NIPOEKTOP C 3KPAHOM,
MyJIbTUMEINMHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

Oo6opynoBanne JadopaTopuu U padounx MecT JJa00OPATOPUM: MEH3YDPKH,
NUINETKU-KaNeIbHUIBl, TEPMOMETPBI, MHKPOCKOMN, JyMbl, NPEIMETHbBIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThl [JIs KalelbHbIX peakluil, QuibTpoBajgbHas
Oymara, IpOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJISIHHbIE NAJIOYKW, IITAaTUBBI JJIi NPOOUPOK; MEpHbIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHaprdeckue (50-
100 M), CTYmKM C MECTUKOM, (appopoBble YalllKH, HTUHUETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITAaTUBBI, CIIUPTOBBIC TOPEJKH, CHUYKH, MPUOOp JUIsl TOJy4YeHUs Ta30B (Wid
mpoOupKa C ra300TBOJHOW TPYyOKOi), JAepKaTenu sl MPOOMPOK, CKIISTHKU IS
XpaHEHHUs PEAKTUBOB, pa3JaTOUYHbIEC JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHIIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaliMepbl), MEpHbIE
npobupku (Ha 10-20 mu) u mepHbie koyosI (25, 50, 100 u 200 mut), BoasHas 6aHs
(W11 TepMOCTaT), CTEKJISTHHBIC MAIOUKH; KOHUYECKUE KOJObI g TuTpoBaHus (50
u 100 wmu1); MHAMKATOpHBIE NOJOCKU sl ompexaeneHus pH u cranmapTHas
WHIUKATOpHAs IIKaja; YyHUBEPCAIbHBIM MHAUKATOP; muneTku Ha 1, 10, 50 ma (unum
no3atopel Ha 1, 5 u 10 mi1), OOpEeTKU AJIsI TUTPOBAHUSI, METUIIMHCKUE IITTPUILI HA
100—-150 mn, nabopaTopHble W/UIU aHATUTUYECKUE BeChl, pH-MeTpbl, CyIIMIbHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. UudopmannoHHoe odecnevyeHre peaan3anuu NporpamMmmbl

1. Jlna peanuzanuu mporpaMMbl OMOIMOTEUHBIA (PoHA 0OpazoBaTEILHON
OpraHM3ally JOJDKEH MMETh MeYaTHbIC W/MIIU AJIEKTPOHHbIE 00pa30BaTENIbHbBIE U
UHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHJOBaHHbIC JJIi  HUCIHOJIb30BaHUS B
o0pa30BaTeNbHOM IpOLIecce, HE CTapile 5 JeT ¢ MOMEHTA U3/IaHusl.

2. Pexomennyembie M€YaTHBIE V3JaHUS o peann3anuu
o0mieoOpa3oBaTeNnbHONM  JUCIMIUIMHBI  TPEJACTAaBICHBI B METOJIUYECKHUX
PEKOMEHIAIUAX 1o OpraHu3aluu oOy4eHus.
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4. KOHTPOJbL W OLEHKA PE3YJbTATOB OCBOEHUS
TN CTUTLIAHBI

Kontposb u omeHka pe3yJbTaToB  OOYYEHHS  OCYIIECTBIISIETCS
mpenojaBaTesieM B IIPOIECCe  MPOBEACHUS  IPAKTHUUYECKUX  3aHATHH U
Ja00paTOPHBIX PabOT, TECTUPOBAHMS, a TAaKXKE BBIIOJIHEHUS OOYYarOITUMUCS
WHIUBUAYAJIBHBIX 3aJIaHWM, MPOEKTOB, HCCieAoBaHUN. Pe3ynbpTaThl 0oO0ydeHUs
OMPENIEIAIOT, 4TO 00yYaroluecs: AOJKHBI 3HAaTh, IOHUMAaTh U JI€MOHCTPUPOBATH
10 3aBEPIICHUU U3YUEHUS TUCIUTIIIUHBI.

st hopMupoBaHMsi, KOHTPOJIS W OICHKH PE3yJIhTATOB OCBOCHHUS yUeOHOM
JVCHUIUIMHBI UCTIONIB3YETCSl CUCTEMa OIICHOYHBIX MEPOIPUATHI, TTPEICTABIISIONIAS
coOOl KOMILJIEKC Y4YeOHBIX MEpPONPHUSATHM, COTJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u chopmyaupoBaHHeix ¢ ydetom DPI'OC COO (mpeaMeTHbIC
pe3ynbTathl 1o gucuuiiunae) u ®I'OC CIIO.

THNbI OLEHOYHbIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpusiTHii
I | OcHoBHOe conepkanue
1 dopmyaupoBaTh
Pa3neua 1. OcHoBbI PMYJIHP
0a30Bble NOHATHA U
CTPOEHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OKO01 [Crpoenue atoMoB CocraBnars xummnueckue |1. Tect «CtpoeHue atomMoB

XUMUYECKHUX AJIEMEHTOB |(POPMYJIbI COETMHEHUHN B |XUMHUUYECKHUX DJIEMEHTOB U

Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUIECKOM CBSIZH.
CBSI3HU CTEIIEHbIO OKHCICHUS 2. 3ajgaun Ha COCTaBJICHUE
XUMHYECKHUX DJIEMEHTOB, |XUMHUYECKUX QPOpMYIT

WCXO/S U3 BaJIEHTHOCTH U |IBYXaTOMHBIX CO€MHEHUN
ANEKTPOOTPHUIATENFHOCTU |(OKCHIIOB, CYIb(PHUI0B,
THUAPUJIOB U T.I1.).

3. 3agaHus Ha UCIIOJB30BaHUE
XUMHUYECKOH CHUMBOJIMKHU U
Ha3BaHWUM COCIMHEHUH 110
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETUUYECKON U NIPUKIIATHOU
XUMUU U TPUBUATBHBIX
Ha3BaHUU JUII COCTABJIICHUSA
XUMUYECKUX (HOPMYJT
JIBYXaTOMHBIX COSTUHEHUN
(okcu10B, CyIbPHUAOB,
TUAPUJIOB U T.1I.) U JPYTHX

HCOPTraHNYCCKUX COE€IUHEHUI
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THunbl 0OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MeponpusTHii
OT/IENIbHBIX KJIaCCOB
1.2 | OK 01 Ilepuonnueckuil 3ak0H 1| XapakTepu30BaTh 1. Tect «Metammnueckue /
OK 02 tabmuma J[.U. XHMHYECKHE DJIEMEHTEI B |HEMETaJlJINYeCKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX ANEKTPOOTPHULATENLHOCTD U

MIOJIO)KEHHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
.. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOUYECKON
CHCTEME XMMHUYECKUX
anemeHnToB .. MenaeneeBay.
2. IlpakTuyeckue 3ajlanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XUMHYECKUX 3JIEMEHTOB U
NEePUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYCCKUX
3JIEMEHTOB U UX COCJIMHCHUH B
COOTBETCTBHUH C TTOJI0KECHUEM
IIepuonnueckoii cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3ALUI0 XUMHYECKUX
3JIeMeHTOB: «MeTanyeckue /
HeMeTaJNIMUeCcKHe CBOMCTBA,
3JIEKTPOOTPUIIATEIHFHOCTD U
CPOJICTBO K 3JEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOANYECKON
CHCTEME XMMHUYECKUX
anemenToB .M. MenaeneeBay»
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Tunsl 0oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MeponpusTHii
2 XapakrepusoBath Tunbl |KoHTposabHas padora
Pa3gen 2. Xumnueckue =
XuMHn4yeckux peaknuii  |«CTpoeHue BelecTBa u
peakumuu
XHMHUYeCKHe peaKkiuumn»
2.1 | OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakuwmit COCIMHEHMUS, Pa3NIOKEHHUs, |YPAaBHEHUM pPEeaKIUd:
oOMeHa, 3aMeIlIeHus, — COCMHEHMS], 3aMEeILECHUS,
OKHUCJIUTEIBHO- pasznoxkeHus, oOMeHa,
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peakuuu BOCCTAHOBUTEIBHBIX PEAKIIH C
HCII0JIb30BAHUEM METOa
3JIEKTPOHHOTO OajaHca.
2. 3agauM Ha pacyeT Macchl
BEIIeCTBA UM 00bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO U3
Y4acTBYIOIIUX B PEAKIINU
BEMIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) IPOAYKTOB
peaKIuu, €CIu OJJHO U3
BEIIECTB UMEET IPUMECH
2.2 DNEKTPOIUTHYECKAS CocraBnATh ypaBHEHHUS 1. 3amaHus Ha cOCTaBICHHE
JUCCOIMAIMS U MOHHBIA |XMMUYECKUX PEaKIINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO 0OMeHa C peakumii ¢ yqacTHEM KUCIIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE NU3MECHEHHS
KHCIIOTHOCTH CPEJIbl
2. JJabopaTtopHas pabota
"THUIbl XUMHUYECKUX peakiuii"
3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenne u | Konrpoabnas padora

CBOMCTBA
HEOPraHU4eCKHX
BeIl[eCTB

CBOMCTBA
HEOPraHU4eCKHUX
BellleCTB

«CBOHCTBa HEOPraHHYECKUX
BeIeCTB)
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OK/IIK

Monayas/Paznen/Tema

PesyabTaTr 00yyeHus

THunbl 0OLIEHOYHBIX
MeponpUATHI

3.1

OK 01
IIK 1.4
IIK 1.8

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposarsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON GOpMYIIbI UITN
COCTaBJICHHE XUMHUYECKON
(hopMyJIBI ICXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEKIYHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3aauv Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHUYECKOTO
3J71eMeHTa (COeTMHEHHUS ) B
MoJIeKyJie (CMecH).

3. l[IpakTuyeckue 3a1aHus 1Mo
KJaccu(ukanuu,
HOMEHKJIATYpe U XUMUYICCKUM
(dhopMyTaM HEOPraHHYECKHUX
BEIIECTB PA3IMYHBIX KIIACCOB.
4. [IpakTuyeckue 3a1aHus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHUCHUMOCTH BUA
XUMHUYECKOH CBSI3M U THIIA
KPUCTAIUIMYECKON pPEeIIETKH

3.2

OK 01
OK 02
K 1.4
IIK 1.8

Du3NKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJITMYECKOM
peLIeTKn

1. Tect «OcobeHHOCTH
XAMUYECKHUX CBOMCTB OKCUJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX TUIPOKCHUJIOB H
COJIeii».

2. 3amaHus Ha COCTaBJIICHUE
YpPaBHEHUN XUMUYECKUX
peaKkinii ¢ yyacTHEM HPOCTHIX
Y CJIO’KHBIX HEOPTaHMUECKHUX
BEIIECTB: OKCHJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKHUX
KHCIIOT, OCHOBAaHUH U
aM(OTEePHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPUIYIOLIUX HX
CBOICTBA U CIIOCOOBI

MOy YEHUSI.
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OK/IIK

Monayas/Paznen/Tema

PesyabTaTr 00yyeHus

Tunsl 0oLeHOYHBIX
MeponpUATHI

3. IlpakTuko-
OPHEHTHPOBAHHBIC
TEOpeTHYECKHE 3a/1aHHs Ha
CBOMCTBa U MOJy4YEHUE
HEOPraHUYECKHX BEUIECTB

33

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHHYECKUX
BEIIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OPUEHTHPOBAHHBIC 3aJIaHUS 110
COCTABJICHHIO XUMHYECKHUX
peakui ¢ yyacTueM
HEOPTaHMYECKUX BEIIECTB,
UCTIONB3YEMBIX IS X
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanys
HEOPraHUYECKUX BEIIECTB”

Pasznen 4. Ctpoenue u
CBONCTBA
OpPraHMYecKux
BellleCTB

HccnenoBats cTpoeHue u
CBOJICTBA OPraHHYeCKUX
BelIECTB

KonTtpoabsnas padora
«CTpoeHue u CBOICTBA
OpPraHn4yecKHX BelecTB)

4.1

OK 01
I[IK 1.4
K 1.8

Knaccudukanus,
CTPOCHHUE U
HOMCHKJIaTypa
OpTraHN4YC€CKUX BEIICCTB

Knaccugpunuposats
OpraHn4€CKUC BCUICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3ajaHus Ha cOoCcTaBJIEHUE
Ha3BaHUU OPraHUYECKUX
COEIMHEHUH 10 TPUBUAIIbHON
WY MEXTYHAapOIHON
CUCTEMATUYECKOU
HOMEHKJIATyPE.

2. 3anaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaum Ha onpezeneHue
npocreiiieit GopmyIbl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJS U3 DIIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04
K 1.4
[IK 1.8

CBoiicTBa OpraHU4eCKUX
COEeIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPTraHWYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3amanus Ha cocTaBlIEHHUE
YpaBHEHUN XUMUYECKUX
peakIuil ¢ yuacTueM
OpTraHUYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHUS.
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THunbl 0OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MeponpusTHI
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUI XUMHYECKUX
peakuuii, WITIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakUui U
TEHETUYECKOM CBSA3HU
OpPraHMYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. PacyeTrHble 3a1a4u 11O
YPaBHEHUSAM PEAKLUH C
y4acTHUEM OPTaHUYECKUX
BELIECTB.
4. Jlaboparopnas padota
“IIpeBpaleHyss OpraHu4eCKux
BELIECTB [IPU HarpeBaHUU"
4.3 | OK 01 Wnentuduxamms HccnenoBats 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 |opraHMYecKUX BEILECTB, |[KAUYECTBEHHbIE PEAKLIUK  |3a/1aHUA 10 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMHUYECKHUX PEAKLUN C
I[IK 1.4 |mpumeHeHHE B OBITOBOM |CO€AMHEHUI OTIENbHBIX |y4acTHEM OPraHUYECKHUX
[IK 1.8 |u nmpou3BOACTBEHHOI KJIacCOB BEILECTB, B T.4. UCIOJIb3YEMbIX
JEATEIIBHOCTH YEJIOBEKA JUI MX UAEHTU(PUKALUU B OBITY
Y TIPOMBILIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUHN
OTJIENIbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JIHYHBIX
TepMoAMHAMHYecKHe |(aKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaKnui
XHMHYECKHX peaKuuu
5 |OKO01 CKOpOCTb XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumil. XUMHUYECKOE |BIMSHHE KOHLEHTPALUU |TEOPETUYECKUE 3aJaHUsI Ha
I[IK 1.4 |paBHOBecue pearvpyoIrx BeIecTB U |aHaIu3 (GaKkTOpOB, BIUSIOMINUX
I[IK 1.8 TEMIIEPATYPbI HA CKOPOCTh |HA N3MEHEHHUE CKOPOCTH

XUMHYECKUX PEaKIui
XapakTepu3oBaTh
BIUSHUC N3MCHCHUS
KOHUEHTPALUH BELIECTB,

XUMHUYECKON PEAKIINN.
[IpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus HA TPUMEHEHUE
npuHiuna Jle-Ilarense aist
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THunbl 0OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MeponpHusTHIA
pEeaKIK CPe/ibl U HaXO0JICHUSI HAIPABIICHUS
TEeMIIepaTypbl Ha CMEUICHUsI PaBHOBECHUS
CMELIEHUE XUMHYECKOr0 |XMMHUYECKOM peakuu U aHAJIn3
paBHOBeECHS (hakTOpOB, BIMSIOMINX HA
CMEUIEHUE XUMHYECKOT0
paBHOBeCHs
6 HUccaenoBaTh HCTHHHEBIE
Pa3nen 6. PacTtBopsl  |pacTBOpBI € 3aJaHHBIMHA
XapaKTepUCTUKAMM
6.1 | OK01 [TonsTue o pacrBopax  (Pazinuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOpPOB.
I[IK 1.4 2. IlpakTuko-
I[IK 1.8 OPUEHTHPOBAHHBIC PACUCTHBIC
3a/1aHMs Ha TUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOH M TIPOM3BOJICTBCHHOM
JIeSATEIbHOCTH YeJIOBEKa
6.2 | OKO01 HccnenoBanue croiictB |MccnenoBath Ghu3uKo- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBienue pacTBOPoOB”
I[IK 1.4 HUCTHHHBIX PacTBOPOB
K 1.8
IT | IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/iepKaHue NPUKJIATHOTO MOAYJIA)
7 Paznen 7. OuenuBaTth nocjaeaAcTBHs |3amuTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOI U Oyayuuei npogeccuoHaIbLHOMN
NMPON3BOJACTBEHHOI NMPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
JAesITeJIbHOCTH AeAITeJIbHOCTH YeJI0BeKa
YeJ10BeKa ¢ MO3N LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
K 1.4
K 1.8

Xumus B ObITY U
NesITeIbHOCTH B cdepe
KyJBTYPBI

O11eHUBATh MTOCIEICTBUSA
OBITOBOM U
MIPOU3BOJICTBEHHOM
JeITEILHOCTH YeJIOBEKA C
TMO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccCuoHaTbHOM
JeSATETbHOCTH)

Bo3MoxHbBIE TEMBI KEHCOB:
BOKHEHIIIIE CTPOUTEITLHBIC
MaTepHaJIbl, KOHCTPYKITMOHHBIE
MaTepHAJIBI JJIS CIIEHBI, KPacKH,
CTEKJIO, KepaMHKa, MaTepPHAIIbI
JUTSL DJIEKTPOHUKHU
(3ByKO3aIliCh, CBETOBOE
obopyaoBaHue  T.1.),
TEKCTUJIHHBIC BOJIOKHA,
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OK/IIK

Monayas/Paznen/Tema

PesyabTaTr 00yyeHus

THunbl 0OLIEHOYHBIX
MeponpUATHI

HUCTOYHUKHU DHCPIUH, OBITOBast

XuMHus, peiiepBepku u T. 1.
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NudopManuoHHbIe HCTOYHUKM:

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 wmacc/ Tlabpuensa O.C., OOmecTBO ¢ OrpaHHYCHHON
oTBeTCTBEHHOCTBhIO  «/[PODAY»; Axkmmonepnoe obOmectBo «l3maTenscTBO
«IIpocBerieHue»
 Xumwms, 11 «imacc/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYEHHOU
oTBeTCTBEHHOCThIO  «JIPODA»; AkmuonepHoe obmiectBo «M3marenbcTBO
«IIpocserieHue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. O.C. Tl'abpuensu, I'.I'. JIpicoBa «Xumuss Metonuueckoe mocobue —
0a30BbIl ypoBeHB» - M.: JIpoda 2022 rox.

2. O.C. T'abpuensn, N.I'. OctpoymoB, «OOmmas XxuMusi B TeCTax, 3ajadax,
ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 ro.

3. O.C. l'abpuensn, I1.LH. bepeskun, A.A. YmakoBa «Xumusa 11 kmacc:
KoHTposnbHbIE 1 TpoBepoUHbIe paboThl K yueOHUKYy». — M.: [Ipoda, 2021 r.

4. O.C. TI'abpuensn, I'.I'. JIsicoBa, A.I'. Beaenckas «Xumus 11 kiacc:
HactonpHas kaura aisa yuautens». Hacts 1 — M.: IIpoda, 2019 rog.

5. O.C. T'abpuensn, I'.I'. JIsicoBa, A.I'. Beenenckas «Xumus 11 kmacc:
HactonpHas kaura ais yuautensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C. I'abpuensn, I1.B. Pemeros, N.I'. OctpoymoBa «3agauu no XuMuu 1
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. leancoBa «Xumus 11 kimacc moypounsle mianbl o yueonuky O.C.
["abpuensna, I'.I'. JIsicoBoi» - Bonrorpan» Yuurens 2018roa.

8. M.A. Pg6oBa, Y .}O. Hesckas, P.B. JIuako «Tectsl mo xumuu 11 knacey, -
M.: Dx3amen, 2019r.

9. O.C. I'abpuensn, N.I'. OctpoyMoB «XUMHYECKUH IKCIEPUMEHT B IIKOJIE
11 xkmacey; - M.: ipoda. — 2019 rog.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u calt s yuurtens «5 umy Ha
YPOK XUMUM»

http://him.1september.ru Equnas xomnekmus L{OP: ITpeamerHas KoieKus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-HayuHbIE
skcriepuMeHThl:  xumusa.  Komnekumst Poccuiickoro  o0mieo0Opa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onuMmIinaia mKoJIbHUKOB 110 XUMUU
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http://chem.rusolymp.ru Opranuyeckasi XuMusi: JIEKTPOHHBIN yYEOHUK st
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru  OCHOBBI ~ XHMHH:  DJCSKTPOHHBIN
y4eOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIIECHK: XUMHS

http://www.chemistry.ru  JlUCTaHIIMOHHAs  OJMMIHAAa IO  XHMUHU:
TEJIEKOMMYHUKALIMOHHBII 00pa30BaTEIbHBIN IPOEKT

Pa3paGorumnkmn:
(MecTo paboThI) (3aHMMaeMast TI0JKHOCTD) (vHUIMANBI, (aMUTTUS)
(MecTo paboThI) (3aHMMaeMast TI0JKHOCTD) (vHUIMANTBI, (aMUTTUS)
JKCnepThI:
(MecTo paboThI) (3aHMMaemasi TI0JHKHOCTBD ) (vHUIMANBI, (haMUITUS)
(mecTo paboThI) (3aHMMaemMast 10JHKHOCTD) (MHUIIAAITBI, (haMUITHS)
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