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Pabouast mporpamma o61mieoOpa3oBaTeIbHON IHUCHUIUIMHBI «XHMHS» pa3paboTaHa Ha
OCHOBE MpHUMEpHOW pabodeil mporpaMMmbl OO0IIE0O0pa30BATENHHON IUCIHUILTUHBI «XHMHSI,
pexomengoBannoit ®I'bOY IO MPII0,2022 r.; B cootBeTrcTBUM ¢ PI'OC COO (yTBEpKIeH
npukazoM MunoOpHayku Poccum ot 17.05.2012 r. Ne413 (¢ u3MeHEHMSIMH U JONOJHEHUSMH )
«O0 ytBepxkaeHUU (enepasbHOro rocyAapCcTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro
oOuiero odpasoBanus», npukaz Munucrepctsa npocsemienus PO ot 12 asrycra 2022 r. N 732);
¢  Konmenmueit  npemojgaBaHusi  oOuieoOpa3oBaTelbHBIX  AUCHUIUIMH € YYETOM
po(hecCHOHANLHOM HAIMPABIEHHOCTH MPOTPAMM CPEIHEro MpodeCCHOHATBLHOTO 00pa3oBaHUs,
peain3yeMbpIXx Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHUsA, YTBEPKIECHHOW paclopsiKeHHeM
MunucrepcrBa npocsemenus Poccuiickoit ®@enepaunn ot 30 ampens 2021 r. Ne P-98; ¢
npuka3zoM MuHuctepcTBa npocsenieHus Poccuiickoit deneparuu ot 23.11.2022 Ne 1014 "O6
yTBepXkACHUH (enepaibHON 00pa30BaTeIbHONW MPOrpaMMBI CpeaHEero oOlmiero odpasoBaHus"
(BapeructpupoBan  22.12.2022 Ne 71763) mno cneunambHocTd 44.02.01 «/lomkonbHOE
o0pazoBaHue» yKpynmHeHHOW rpynmbl  cnenuanbHocTeir  44.00.00 OOpa3oBanme u
Nearornyeckue HayKu.

Opranmsanusi-pazpadoruuk: ['TIOY TO «Tynbckuil megarornueckuil KoJiemK»»

PazpaGorumnkmu:
Koncrantunosa A. 1O., npenoaasatens ['TIOY TO «Tynbckuil negaroruueckuil KOJUIE K

Paccmotpena Ha 3aceganuu [TLK ncuxosoro-negarorndyeckux U ryMaHUTapHbBIX JUCHMILIUH, rp. NeS ot 27.03.2023 1.
IIpunsta nenaroruueckum cosetoM ['TIOY TO «Tynbckuii negarorndyeckuit koyemk», mpotokoa Ne3 ot 30.03.2023 r.
V1Bepxkaena aupexropoM I'TIOY TO «Tynbckuii negaroruueckuit komiemx», npukas Nel35-ox ot 06.04.2023r.
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1. ObIIASL XAPAKTEPHCTHUKA PABOYEM ITPOI'PAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI « XUMMWSA»

1.1. MecTo JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTesibHOi nporpammbl CITIO

Pabowas mporpamma  y4eOHOM  JWUCHUIUIMHBI  SIBJISETCS  YacThbl0  OCHOBHOM
npodeccuonanibHol oOpazoBarenbHOil nporpammbl (IITICC3) B coorBerctBHM ¢ PI'OC mo
cnenuanbHocT CIIO 44.02.01 «/lomkobHOe 00pa3oBaHue.

1.2. He.]'II/I U IINTAHUPYEMBIE PE3YJbTAThI 0CBOCHUSA TUCHUIIJIMHBI:
HeJ'II/I H 3aJ1a4Yi JUCHUIIJIUHBI

dopMupoBaHue |y
€CTECTBCHHO-HAYYHON KapTHHBI MHpa KaK OCHOBBI IIPUHATUS PEUICHHH B JKU3HCHHBIX U

CTYyJICHTOB IIPEACTABICHUSA O XUMHUYECKOH COCTABIISAIOLIECH
IIPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJCHMS B IPUPOJHON CpeLeE.

3aga4yu AUCHHMILINHBI:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpPA, B3aWUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJIBI HEOPTAaHWYECKHX M OPTaHUYECKUX BEIIECTB,
YpaBHEHHSI XMMHUYECKHX PpEaKIUid, OOBSICHATh HX CMBICI, WHTEPIPETHPOBATH DPE3YJIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEHUIINX XUMHUYECKUX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUIM C COOJIOZCHHEM TMpaBuil 0Oe30macHOro oOpalleHuss ¢ BeIeCcTBaMH U
1ab0paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHUS UCIOJIb30BATH HH(POPMALMIO XUMUUECKOT0 XapaKTepa U3 pa3IndHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH TIOCIEJCTBHS CBOCH EATEIBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) cdopMupoBaTh MOHMMAHME 3HAYUMOCTU JOCTIDKEHMH XMMHMUYECKON HAayKu U

TEXHOJIOTHH JIJIsI pa3BUTHUA COIIMATBLHOMN U HpOI/I3BOI[CTBeHHOI71 cq)ep.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHON IUCHHUIIJIMHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Kon u Iianupyembie pe3yJibTaThl 0CBOEHHS JUCHHUILTHHBI
HAMMEHOBAHME
¢dopmupyembIx Oomue JducunIuiMHAPHbIE
KOMIIeTeH U

OK 01. Beibupats
CIOCOOBI pelIeHUs
3amaq
npodeccnoHamTbHOM
JIeSTeIbHOCTH
MMPUMEHHUTEIIBHO K
Ppa3INuHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCHIMTAHHUSA:

- TOTOBHOCTb K TpPYyIy, OCO3HaHUE
[IEHHOCTH MacTEepPCTBa, TPYI0JIt00HE;
- TOTOBHOCTh K aKTUBHOM
JIEATEIBHOCTH TEXHOJOTHUECKOH H
COLIMAIIbHOU HaIpaBJIEHHOCTH,
CIIOCOOHOCTB WHULUUPOBATS,
IUIAHUPOBaTh U CaMOCTOSITEIBHO
BBINIOJHATH TaKYIO JIESTENbHOCTD;

- HMHTEpeC K pa3iu4yHbIM chepam
PO eCCUOHANTBHON JeSITeIbHOCTH,

OBJjagenue YHHUBEPCAJIbHBIMHA
y4eOHbIMH NMO3HABATEJbHBIMH
JeHCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHeE AeliCTBUA.

- BJIAJICTh CHUCTEMOI XMMUYECKUX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIOJIATAIONINE TOHATUS (XUMHYECKHNA JIIEMEHT, aTOM,
AIIEKTPOHHAs 060JI0YKa aTOMa, S-, P-, U-3JIeKTPOHHBIE OPOHTAITH
aTOMOB, UOH, MOJIEKyJIa, BaJICHTHOCTB,
ANIEKTPOOTPULIATENILHOCTh, CTENEeHb OKHUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIepOIHBIN
ckener, (yHKIMOHaNbHAs TpyIa, paxukal, H30MepHs,
M30MEphI, TOMOJIOTMUECKHH psiJl, TOMOJIOTH, YIJIEBOJIOPO/IBI,
KUCJIOPOA- M a30TCOJEPXKAILINE COCJUHEHHMS, OHOJIOTHYECKH
aKTHBHBIC BellecTBa (YIJE€BOJBI, JKUPBI, OEIKH), MOHOMED,
MOJMMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COGIMHEHUS, KPUCTAIIMYECKas PElIeTKa, THITl XUMHYECKUX
peakiuit (OKUCIIUTETHHO-BOCCTAHOBUTENBHEIE, 3K30-U
SHIOTEPMHYECKHE, pEaKIUd HMOHHOTO OOMEHa), pacTBOp,
JIEKTPOJINTBHI, HERJICKTPOJIUTEHI, ANIEKTPOJIUTHYECKAS




- CaMOCTOATENILHO (HOPMYIHPOBATEH U
AKTyaJIH3HpOBaTh mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh  CYIIECTBCHHBIN
OpU3HAK WO OCHOBaHUS ISt
CpaBHEHWUSI, kiaccudukanu 3
0000111eH N,

- ONpeNeNsITh LEIH JeSTEIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTCPUH HX
JIOCTHIKEHUS,

- BBUBJIATH 3aKOHOMECPHOCTH H
MPOTHBOPEYHS B PacCMAaTPUBACMBIX
SIBJICHUSX;

- BHOCUTD KOPPEKTHBEI B
JIEATEILHOCTD, OLIEHUBATh
COOTBETCTBUC PE3YJIBTATOB IICIISIM,
OLICHWBATh  PHUCKHA  MOCIEACTBUI
JEATEILHOCTH,

- pa3BHBATh KPEATHBHOE MBIILICHHUE
[P PELICHUH KU3HEHHBIX POOIIEM

0) 6azoBbIE HCCJIe0BATEIbCKHE
JelcTBHUA:
- BJIAACTH HaBBIKAMHU yqeGHo—

UCCJICIOBATEILCKO U IIPOEKTHOM
JACATCIBbHOCTH, HaBbIKaMH
paspelicHus npooieM;

- BBIABJIATH MPUYUHHO-CJIICACTBECHHBIC
CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUI'aTh THUIOTE3Y €€ pEIICHHS,
HaXOIHUTh apryMEHTHI TSt
JIOKA3aTENbCTBA CBOMX YTBEPIKICHUM,
3aJaBaTh MapaMeTpbl W KPUTECPHH
pELICHUS;

- @aHAJIM3UPOBATH MOJTYUYCHHBIC B XOOA€
pelIeHus 3aJ1a4n pe3yabTaThI,
KPUTHUICCKHU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
N3MEHCHUEC B HOBBIX YCJIOBHUAX,

- YMETb TICPECHOCUTH 3HAHUA B
MO3HABATEJIFHYI0 M TPAKTHYECKYIO
00J1acTH KU3HEAEATEILHOCTH;

- yMETb WHTErpHpOBaTh 3HAHUS U3
Pa3HBIX MIPEAMETHBIX 001acTel;

- BBIJIBUT'aTh HOBBIE ujieu,
[IpeaIaraTb OPUrMHAIBHBIE IIOIXObI
U peLICHMUS;

- CIIOCOOHOCTH UX MCIIOJIBL30BAaHHUS B
MO3HABATEJILHON M COITUAIbHON
MPaKTHUKE

JIUCCOLMAIUS,  OKUCJIHUTENb, BOCCTAHOBUTENb,  CKOPOCTb
XUMHYECKOH peaKUK, XMMHUYECKOC PABHOBECHUEC), TCOPUH H
3aKOHBI  (TEOpHsl XHUMHYECKOTO CTPOCHHUS OpraHU4YecKUX
BemectB A.M. bBytnepoBa, Teopus 3IEKTPOIUTHUECKON
Juccounanuu, nepuoanueckuit 3akon [[.1. Menneneesa, 3aKkoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKUI S3BIK
XUMHH, (aKTOJOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe,
MONYYCHHH W OE30IIaCHOM  HCIIOJIb30BAaHWH  BaKHEHIITHX
HEOPTaHMYECKUX W OpPTaHMYECKUX BEHIECTB B OBITY H
MIPAKTUYECKOHN AEATEIbHOCTU YEJIOBEKA;

- YMETb BBISBIATH XapaKTepHble NPU3HAKKM W B3aUMOCBS3b
W3YYECHHBIX MOHSATUH, MPUMEHSATh COOTBETCTBYIOLINE MOHATHUS
Ipy OMHCAHUM CTPOEHHS] U CBOMCTB HEOPTraHMYECKUX U
OpraHMYeCKMX BELIECTB W WX TNPEBPALICHUI; BBISBIATH
B3aMMOCBS3b  XMMHYECKHX 3HAHUH C  MOHATHIMU H
MpeICTaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb  MHCHOJNb30BaThb  HAMMEHOBAaHUS  XUMHUYECKHUX
COEIMHEHUN MEXAYHAapOAHOIO COI03a TEOPETUYECKOW U
MPUKIAJHOM XMMHUM U TPUBUAIbHbIE Ha3BaHUS BAKHEHUIIUX
BEIIIECTB (ITHUIICH, alleTHJICH, TIUIEePHH, (eHOI, (OpMaIIbICTHI,
YKCyCHasl KHUCIOTa, TJULMUH, yrapHblid ra3, YIJIEKHCIBIA TIas,
aMMUaK, raiieHas U3BecTh, HeralieHas U3BeCTh, IUThEBAs COaa
U JIPYTHX), COCTaBJIATH (OPMYJIBI HCOPraHUYECKUX U
OpraHMYECKHX BEIECTB, YPaBHEHHUS XHMHUYECKUX DPEaKIuH,
OOBACHATH  HMX  CMBICI, MOATBEPKIATh  XapaKTepHBIE
XUMHUYECKHUE CBOIiCTBa BEIICCTB COOTBETCTBYIOUTUMH
OKCIIEPUMEHTaMU U 3alHUCSIMH  YPaBHEHHM XUMUYECKUX
peakuuit;

- yMEThb YCTaHABJIMBATh MPHUHAIEKHOCTh  HM3YUYEHHBIX
HEOPraHMYECKUX UM OPraHWYECKUX BEIIECTB K OIpPENEICHHBIM
KJIaccaM M IrpyIIaM COeIUHEHHM, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHILINE CBOMCTBA; ONPENENsITh BUIbl XMMHUYECKHUX CBS3EH
(xoBaneHTHAsl, WOHHAs, METaJUTMYECKas, BOIOPOIHAsS), THUIIBI

KPUCTA/UTHUECKUX  PEHICTOK  BEIIECTB; KIACCU(HUIIMPOBATH
XUMUYECKHUE peaKIuu;
- chopMHpOBATH MIpEeACTaBICHUS: 0 XUMHUYECKOU

COCTaBIIAIONIEH €CTECTBEHHOHAYyYHOH KapTUHBI MHpa, POJIU
XMMHH B TIO03HAHUM SIBICHUH NPHUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KyJNbTYpHl JIMYHOCTH, €€ (PyHKIIMOHAIBHON
TPaMOTHOCTH, HEOOXOJUMOW JUIl pemIeHUS NPaKTHIECKUX
33724 U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOIHON Cpeae;

- YMEThb NIPOBOAWTH pacdyeTsl MO XUMHYECKHM (GopMyiaM H
YPaBHEHHMSIM XHMHYECKHX pPEaKUMH C  HCHOJIB30BaHUEM
(hU3MYEeCKUX  BEIWYHMH, XapaKTEepHU3YIOIIMX  BeIlecTBa C
KOJINYECTBEHHOI CTOPOHBI: MaccChl, 0o0beMa (HOpMalIbHBIE
yCIOBUS) Ta30B, KOJHMYECTBA  BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHBIC XHUMHMYECKHE 3HAHHS IS NPHHATUS pPelIeHHH B
KOHKPETHBIX KH3HEHHBIX CUTYaIUAX, CBI3aHHBIX C BEIECTBAMU
U UX NPHUMEHEHHEM

OK 02.
Hcnons3oBats
COBpEMEHHBIE
Cpe/cTBa NOUCKa,
aHaNIM3a u
MHTEpIpETALNH
uHbopMaK U
MHPOPMALMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJIHEHHMS 32124
npodeccnoHaTbHOMI
JIeSTeIbHOCTH

B o0nacTu LEHHOCTHM HAy4YHOIO
TMO3HAHMA:

- c(OpMUPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMECHHOMY YPOBHIO  pa3BHUTHS
HayKd W OOIIECTBEHHOH NPaKTHKH,
OCHOBAaHHOTO Ha JAMANOre KYyJbTYD,

CIOCOOCTBYIOILETO OCO3HAHMIO
CBOET0 MeECTa B IOJUKYJIBTYPHOM
MUDE;

- COBEpUICHCTBOBAHME S3BIKOBOM U
YUTATEJIbCKON KYJIBTYPBI KaK

- YMETh IUIAHUPOBATh M BBINIOJHATh XUMHUECKHH IKCIIEPUMEHT
(mpeBpamieHUs] OpPraHMYeCKUX BEIIECTB IPH HArpeBaHUH,
MOJyYeHHE 3TWIICHa W W3Y4YEHHE €ro CBOMCTB, KauyeCTBCHHBIE
peakuuy Ha anbJeTHIbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypalyss OENKOB TPM HAarpeBaHWM, LBETHBIE PEAKLUH
0€JIKOB; NPOBOJWTH PEAKIMH HOHHOTO OOMEHa, OIpEeNessTh
Cpeay BOJHBIX PacTBOPOB, KAYECTBEHHBIE PEaKIMH Ha CYIb(aT-
, KapOoHaT- M XJIOpUII-aHUOHbBI, HA KaTHOH aMMOHHUS; PelIaTh
JKCIIEPUMEHTaJbHBIe 3a7aun 1o TemMaMm "Metamsl" |
"HemeTamiel") B COOTBETCTBHM C TPaBWIAMH TEXHHUKHU
6e30MmacHOCTH TPH OOPAIIEHNH C BEIIECTBAMHE U JJA00OPATOPHBIM
000py/IOBaHUEM; TPEJCTABIATh Pe3yJbTaThl XUMHUYECKOTO




CpeacTBa B3aPIMOL[eI7[CTBPIH MCKIAY
JIIOIbMU U IO3HAHUA MUPa;

- OCO3HAaHHE LIEHHOCTH Hay4YHOH
JIeSITCIILHOCTH, TOTOBHOCThH
OCYILIECTBIISITh MIPOEKTHYIO 31
HCCIIEIOBATEIbCKYI0  JEeSATEeIHHOCTD
WHAWBUAYAIHHO U B TPYIIIIE;
Osiaaenue YHUBeEpCAJIbHBIMHU
Y4eOHBIMH MO3HABATEJIbLHBIMH
JedCTBUSIMM:

B) padota ¢ nHopManueii:

- BIQJETh HaBBIKAMH IIOJIyYECHUS
nH(OpMaLUK U3 UCTOYHUKOB Pa3HbIX
THIIOB, CaMOCTOSTENILHO
OCYLIECTBJISITH ~ TOUCK,  aHAJIM3,
CHCTEeMaTH3allMI0 U HHTEPIIPETaLUIo
uH(GOpMALMK PA3TUYHBIX BHIOB H
(hopM TpencTaBICHS;

- CO3[aBaTh TEKCTHl B Pa3IMIHBIX
¢opmarax C ydYeTOM Ha3HAYCHUS
uH(pOpMaLUK W LENeBOIl ayTUTOPHH,
BBIOMpass ~ ONTUMalbHYO  (opmy
MpCACTABJICHUSA U BU3YyalIU3alluu,

- OLICHUBATh JAOCTOBEPHOCTD,
JJIETUTUMHOCTb I/IH(bOpMaI_lI/II/I, cC
COOTBCTCTBHUC IIpaBOBbIM H
MOpPaJIbHO-3TUUECKHM HOpMaM;

- UCTIONIB30BATh cpencTBa
MH()OPMALTMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
penIeHun KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OPTaHHU3AI[MOHHBIX 3amaq c
cobiroieHreM TpeOoBaHMH
OPTOHOMMKH, TEXHUKHN
0e30I1acHOCTH, TUTHUCHBI,
pecypcocOepeeHusi, TPaBOBBIX U
ITUYECKUX HODM, HOPM
MHPOPMAIIMOHHOK 6€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS
Y 3alIUTHl HH(POPMAIHH,
WHPOPMAIMOHHOW 6€30IaCHOCTH
JMYHOCTH,

JKCIICPUMEHTa B ()OpME 3allUCH YPABHECHUI COOTBETCTBYIOIINX
peakimii u (HOPMYyIHPOBATH BHIBOJABI HA OCHOBE OTHX
PE3yIbTATOB;

- yMeTh  aHAJIU3UPOBaTh XHMHUYECKYI  HH(POPMAIIUIO,
MOJy4aeMyl W3 pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM
nHpOopManuu, cetb UHTEpHET U Ipyrue);

- BJIaJIeTh OCHOBHBIMH METOJAMU HAYYHOTO MMO3HAHUS BEIECTB
W XAMHYECKHX  fABIeHHH  (HaOmoJgeHwWe,  HW3MEpeHHe,
IKCTIEPUMEHT, MOJICTTUPOBAHHUE);

- yMeThb MHPOBOJAUTH pacyerhl MO XUMHYECKUM (GopMyaaM u
YpaBHCHHSM XUMHYCCKHUX PEAaKIUHA C  HUCIOJIb30BaHUECM
(M3MYECKUX  BEIMYHMH, XapaKTCPU3YIOIIMX  BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00BbeMa (HOpMAallbHBIC
YCIIOBHSI) Tra30oB, KOJIMYECTBA BEIIECTBA;  KCIOJIH30BATh
CHUCTEMHBIC XUMHYCCKHE 3HAHHS Ui MPHHATHS PCIICHUA B
KOHKPETHBIX KU3HCHHBIX CUTYAaIlUAX, CBI3aHHBIX C BEIECTBAMHU
Y UX IPUMEHEHHUEM

OK 04.
D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
1 paboTaTh B
KOJUIEKTHUBE U
KOMaHj1e

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTEIEHOCTH u
CaMOOIIpeICTICHHIO;

-OBJaJICHHEe  HABBIKAMH  y4eOHO-
HCCJIEIOBATEILCKOM, IIPOEKTHOM U
COLIMAJIBHOM JESATEIbHOCTH;
OBaanenue YHHMBEPCAJIbHbIMHU
KOMMYHHMKATHBHBIMHA
AeldCTBUSIMU:

0) coBMecTHAaN 1eATeIbHOCTD

- OHMMaTh ®  HCIIOJNB30BaTh
MpeuMyIlIecTBa KOMaHTHOU u
WHIUBUAYAIEHOU pabOTHI;

- TpPUHEMATh IIETH COBMECTHOM
JIEATENIbHOCTH, OPTaHWU30BBIBATh H
KOOpJUHUPOBaTh JEHCTBUS IO €€
JNIOCTHKEHUIO:  COCTaBJTh  IUIaH
JIEUCTBUH, pacnpenessTh pojid ¢
Y4E€TOM MHEHUN Y9aCTHUKOB

- YMETb IUIAHUPOBATH ¥ BEHIOIHATh XUMHYSCKUH SKCIICPUMEHT
(TIpeBpaIeHns OpraHWYECKWX BEMIECTB NPH HATPEBaHHU,
MOJIyY€HNE DTWJICHA W M3yYEHHE €ro CBOWCTB, KaueCTBEHHBIC
peaKkuMu Ha ambAeTuibl, KpaxMmall, YKCYCHYIO KHCIOTY;
JleHaTypanusi OeNKOB TpPH HAarpeBaHWM, IBETHBIE pPEaKIUU
0eNIKOB; MPOBOJAUTH PEAKIMH HOHHOTO OOMEHa, OMpEeeNiTh
Cpe/y BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMH HA CYyJb(ar-
, KapOOHAT- W XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; pelllaTh
JKCIIEpUMEHTANIbHBIE 3ajaud 1o TemaMm "Mertamwisl"
"Hemeramnel") B COOTBETCTBUM C MpaBUIAMH TEXHUKHU
0e30MacHOCTH TPU OOPAIIICHUH C BEIIECTBAMHU U JIA00OPaTOPHBIM
000pyIOBaHUEM; TIPEJACTABIATh PE3YIbTAThl XUMHYECKOTO
JKCIIEPUMEHTa B (POpPME 3aIUCH YPAaBHECHHUI COOTBETCTBYIOIINX
peakimii #“ (HOPMYyTHPOBATE BBEIBOJBl HA OCHOBE 3THX
pe3yIbTaToOB




00Cy)XIaTh Pe3yJbTaThl COBMECTHOM
paboThl;

- KOODAMHHMPOBaTb M  BHIMNOJHSTH
paboTy B YCIOBHSX PpEabHOIO,
BUPTYQJILHOTO ¥ KOMOMHHPOBAaHHOTO
B3aHMMOJICHCTBHS,

- OCYIIECTBIIATH MO3UTHBHOE
CTpaTern4eckoe TIOBEICHHUE B
pasNUYHBIX CHTYaIUAX, HPOSIBIATH
TBOPYECTBO W BOOOpaXCHHE, OBITH
WMHHIMATUBHBIM

Ogianenne YHHBepCcaAJbHBIMH
PeryJssTUBHBIMH AeiiCTBUSIMH:

) NpuHATHE ceGsl U IPYTUX JIIO/Ie:
- NPUHUMATh MOTHBBI M apryMEHTHI
IpYyrux  JIIOJed  TpH  aHaiIH3e
pE3yNIbTaTOB AEATEIHHOCTH;

- TIpPU3HABaTh CBOE NPaBO W IIPaBO
JIPYTHX JFOJICH Ha OLIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh
MHp C TO3HIIMHU JPYTOT0 YeIOBEKa;

OK 07. B 06J1acTH 3K0J10TrHYECKOr0 - copMupoBaTH MPECTaBICHHUS: 0 XAMAYIECKOH
CopneiicTBOBaTh BOCIIMUTAHUS: COCTaBIIAIONIEH €CTECTBEHHOHAyYHON KapTHHBI MHpaA, POJIH
COXPaHEHHIO - ¢(OPMHUPOBAHHOCTH YKOJIOTUYECKON | XMMUM B TO3HAHWW SBJICHUH NPUPOJBI, B (HOPMUPOBAHUH
OKpY Karomien KyJIbTypbl, TOHUMaHHE BIIUSHUS | MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€ (PyHKIHMOHAILHOM
cperbl, COLIMAJIEHO-?)KOHOMHYECKHX IPaMOTHOCTH, HEOOXOAMMOW Uil PEIICHHsS TMPaKTUYEeCKUX
pecypcocOepeKeHr | MPOIIeCCOB Ha COCTOSIHUE TPHPOJHON | 33/1a4 M HKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
10, IPUMEHATH U COLMAIBHOW cpelbl, OCO3HAHHE | 3I0POBBIO U IMPUPOIHOMN Cpee;
3HaHUA 00 rI100aTBEHOTO XapakTepa | - yMETh COOJIOAATH IPaBHIIA 3KOJIOTHICCKH IeJIeCO00pa3HOTO
W3MEHECHUHN 9KOJIOTUIECKUX TIPOOIIeM; MOBEICHUSA B OBITY W TPYNOBOH NEATEIFHOCTH B IEJSIX
KIIIIMaTa, - IUIAHUPOBAaHUE W OCYIIECTBICHUE | COXPAHCHHS CBOETO 3IOPOBbI W OKPYXKAMOWIEH NPUpPOTHON
TIPUHITHIIBL NICHCTBUH B OKpY)KAIOIICH cpele Ha | Cpelbl, YyYUTHIBATH OMACHOCTh BO3JCHCTBHA Ha JKHUBEIC
OepeKIMBOTO OCHOBE 3HAHHUS IIeNIeH YCTOHYMBOTO | OPTaHW3MBI ~ ONpPENENCHHBIX  BEIIECTB, IIOHWMAas  CMBICI
TIPOM3BOJICTBA, Pa3BUTHA YeJIOBEYCCTRA; ToKa3aTeyst MpeaeNIbHON TOIYCTHMOM KOHIICHTPAIlUH
3¢ hexTHBHO aKTUBHOE  HEMpHsTHE  JCUCTBUH,
JIeficTBOBATh B MPUHOCAIIMX Bped  OKpY)Karoulen
Ype3BbIUANHBIX cpexne;
CUTYyAIHIX - yMEHHe MIPOTHO3UPOBATH
HEOJNAronpusTHbIE  JKOJIOTMYECKUE
MOCIIEICTBHS MIpeIPUHIMAaEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;
- pacHIMpEeHHE OMBITa NEeSTCITBHOCTH
9KOJIOTUYECKOW HATIPaBICHHOCTH;
- OBJIaJICHHC HaBBIKAMH YIeOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U
COLIMAJIbHOM JESATEIbHOCTH;
TIK 3.4. YMeHue HCHoIb30BaTh TEXHUYECKUE
OcymecTBIsITh cpenctea  obyuenms (TCO) B
JIOKYMEHTAIOH 00pa3oBaTeTFHOM TPOLIECCE.
HOe obOeclieueHue
mpoiiecca
peanu3am
IpoTrpaMM
JIOLIKOJIBHOTO
00pa3oBaHuUsL.
0K 3 VYBEpeHHO  OpPHEHTHPOBATbCA B | YMeHHUs:
CyliecTBytomeM Habope HMQPOBBIX | MCHOJIB30BATh CIELUUAIbHBIE TPHWIOKEHUS W CEPBUCHI IS
CepBUCOB ¥ HMHCTPYMEHTOB JUISl | CO3/IaHMsI DJIEKTPOHHBIX 0OPa30BaTENILHBIX PECYPCOB, TECTOB,
peneHus pa3IMYHBIX | OMPOCOB, KPOCCBOPIOB, HH(pOTrpaguKy, BPEMEHHBIX OCEH,

MeIarorMYeCKuX 3a1ad 00pa3oBaHUA
00y4Jarmuxcs

BHJICOPOJIMKOB U BEO-TOPTHOIHO;
C03/1aBaTh BU3YaJIbHO IPAMOTHBIC MaTePHAIIBI;




OCYLIECTBIISITh MOUCK 3()(EKTHBHBIX Y4eOHBIX PECypcoB JUIsl
peleHys nefarorudeckux 3aaad;

3HaHusa:

CIICLIMANIbHBIC NIPWIOKECHUS W CEePBUCHI UL CO3JAHUA
3NEKTPOHHBIX 00pa30BaTENBHBIX PECYpCcOB, TECTOB, ONPOCOB,
KpPOCCBOPAOB, HH(pOTpadrKH, BPEMEHHBIX OCEeH, BHICOPOINKOB
1 BeO-niopTdhono.

LK 13

TBOp‘IeCKI/I HCIIOJIb30BAaTh HPI(l)pOBI)Ie
TCXHOJIOTUU IJIs1 PCUHICHUA yqe6HLIX
3ajga4, B pPa3JIMYHBIX KOHTCKCTAaX, B

TOM  4YHCIE Ui OpraHHU3aluu
MPOCKTHOM JIESITeIBHOCTH
00yJaroIuXcs c MIOMOIIBIO

U(PPOBBIX CEPBHUCOB.

Ymenus:

UCIIONIb30BaTh ~ OHJIAHH-UHCTPYMEHTHI  JJIsI  BHEIPEHHs
COBPEMEHHBIX IEarorn4ecKiX NpaKTHK: MEePeBEpHYTHIH KIlacc,
CMCIIAaHHOC OO0YYeHHEe, MOOWIBHOEC OOYYEHHE, MPOCKTHOE
oOydeHue u.T.1I.

NPUMEHSTH B 00pa30BaTeIbHON ESATEIBHOCTH BUACOPENAKTOPEI
(Movavi), KOHCTPYKTOpPHI ~ JJIsI  CO3JaHHUSI  BEO-KBECTOB,
BUPTY&JIbHBIE JOCKHM, IIAaT(OpPMBI Uil IPOEKTHPOBAHHUS
WHTEPAKTHBHBIX Y4eOHBIX MarepuanoB (iSpring), TeHepaTOPHI
QR-xona;

paspabaTbIBaTh y4eOHO-METOINIECKHUE MaTepHabl,
BUKTOPUHBI, KPOCCBOPABI C ITOMOIIBIO OHJIAHH-CEPBUCOB JUISA
MPOBEJICHUS] Y4eOHOTO 3aHSTHSI.

3nanus:

pecypcel  (denepalbHBIX W PErHOHAJIBHBIX 00pa30BaTEIbHBIX
MOpPTANOB  JUIA  OpraHW3alui  TMPOEKTHOW  JAESITeNbHOCTH
o0y4Jarmuxcs;

UPPOBBIE PECYPChl UIS CO3MaHUS BEO-KBECTOB, TECTOBBIX
padoT, BUKTOPHH, KPOCCBOPOB, TTAMSITOK H T.JI.

MOHATHS BeO-KBECTa, AITOPHTM €ro pa3padOTKH, THUIOBYIO
CTPYKTYpPY 00pa30oBaTeIbHOTO BeO-KBECTA.
morstuss QR koma, ero  (QyHKIHOHAI,
WCIIONIE30BaHUs, OHJIAWH-TEHePaTOPHI KOJa.

BO3MOXXHOCTHU




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHON JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUTIJIMHBI 58
B T.4.

OcHoBHOE coep:kaHue 58
B T. U.:

TEOPETHYECKOE 00yUueHre 36
MPAKTUYECKHUE 3aHATUS 22
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KkaHne 6
NMPUKJIAJTHOT0 MOYJIAA)

B T. U.:

TEopeTHYecKoe 00yJIeHne 2
MPAKTUYECKHE 3aHITHS 4
KourpoasHas paéora 6
Ipome:kyrounasi arrectauusi (1uddepeHIIPOBAHHDBIN 3a4eT) 2




2.2. TemaTu4ecKHil IVIaH U coJepKaHHe YUeOHOH JMCIHHUIIIMHBI «XMMHSD)
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HaumeHnoBanmue Coaep:xanue yueOHOro MaTepuasia (0CHOBHOE U NMPOoGecCHOHATbHO-OPHMEHTHPOBAHHOE), 1a00paTOpPHbIE U OB BeM YaCOB dopmupyemble
pa3feioB H TeM NpaKTHYecKHe 3aHATHUS, MPUKJIATHON MOIY b KOMIIeTEeHIMH
1 2 3 4

OcHOBHOE coep:KaHHe 58
Paspnen 1. OcHOBBI CTPOEHMS BelleCTBA 5
Tema 1.1. OcHoOBHOe coJep:KaHUe OK 01
Crpoenne atoMoB Teopernyeckoe o0ydeHune 1
XUMHUYCCKHX 3JIEMCHTOB
u npuposa xumudeckoir | COBpeMeHHas MoJelb CTpoeHus atoMa. CUMBOINYECKUH S3bIK XUMUH. XUMUICCKUH DIIEMEHT. DICKTPOHHAsI KOH(UTryparus
CBI3U aroma. Kimaccupukanus XUMHUECKHX 3JIEMEHTOB (S-, P-, d-37eMenThI). BajieHTHbIE 31eKTpOHbI. BajgeHTHOCTh. DIIeKTPOHHAS 1

MIPUPOJa XUMUIECKOH CBSI3U. DICKTPOOTPHUIIATEIEHOCTE. BHIBI XUMITUECKON CBSI3M (KOBaJICHTHAs, MOHHAS, METAJLTHYECKas,

BOJIOPOJIHAS) U CITOCOOEI ee 00pa3oBaHUSA

IpakTuyeckue 3aHATHS 2

Pemienne 3amaHuii Ha MCHOJB30BAaHME XUMUYECKOW CHMBOJIMKM W Ha3BaHMM COEIMHEHMI 10 HOMEHKJIAType

MEXITyHAPOJHOTO COI03a TEOPETHUYECKOH W MPHUKIAJIHOW XUMHH W TPUBHAJIBHBIX HA3BaHUH JJISI COCTABICHUS XUMHUYECKUX

(dbopMyn IBYXaTOMHBIX COCOUHEHHH (OKCHIOB, CyTb(QHUIOB, THAPHIOB WU T.II.) U APYTUX HEOPTaHMYECKUX COCHHMHECHUMA 2

OTENBHBIX KJIACCOB.

[IpakTrdeckue 3amaHUs HAa YCTAHOBJICHHWE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHUYECKUX AJIEMEHTOB U TEPHOIMUYCCKUM

M3MEHCHHEM CBOHCTB XMMHUYECKHX JEMEHTOB M HX COCTMHCHUN B COOTBETCTBHU C MOJIOKeHHEM [lepHoimaecKoi CHCTEMBI.
Tema 1.2. OcHOBHOE coJep:KaHHE 2 OK 01
Hepnozmqecxnﬁ 3aKOH 1 HpaRanecmle 3aHATUA 2 OK 02
Tabmuua .1. —
Memnenoena [lepuoauueckas cucreMa XUMHYECKUX BJ'ICMGHTE)B J.U. Mengneneesa. ®usnueckuit cMpici [lepuonnueckoro 3axona JI.1.

MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX

BEILIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOI0 3emeHTa B [lepuoanueckoil cucteme. MupoBo33peHyYecKkoe u

HayuHoe 3HaueHue llepuoanyueckoro 3akona J[.U. Menneneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHX 3JICMEHTOB.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKIX 3aJJaHII Ha XapaKTePU3aIUI0 XUMHUECKUX 3JIEMEHTOB

«MeTtamiyeckne / HEeMETaJUIMIECKHE CBOUCTBA, AIIEKTPOOTPHIATEIFHOCTh XUMUYIECKUX 3JIEMEHTOB B COOTBETCTBHH C MIX

3JIEKTPOHHBIM CTPOEHHEM U MOJIO)KEHHUEM B IEPUOJANYECKON cucTeMe XuMHudyeckux aiemenToB .M. MenneneeBa»
Pasnen 2. XumMuueckune peakuuu 8
Tema 2.1. Tunst OcHOBHOe cofiep:KaHne 4 OK 01
XUMHUYECKHUX peaKlni Teopernueckoe o0yueHue 2
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Krnaccudukamnms 1 THITBI XUMHYECKHX PEaKIMi ¢ yIacTHEeM HeOpraHnieckux semecTs. CocTaBlIeHNE ypaBHEHUH peaknnii
COCIAMHEHUS, PA3II0)KEHHS, 3aMEIIEHNs, 0OOMEHa, B T.4. PEaKIUil TOPEHHSI, OKUCIICHNA -BOCCTAHOBIICHHS.

VYpaBHeHUsI OKUCICHUSI-BOCCTaHOBIEHUA. CTeneHb okucaeHus. OKUCIUTENb U BoccTaHoBUTENb. CocTaBiieHUe U
ypaBHUBaHUE OKHCIUTEILHO-BOCCTAHOBHUTENILHBIX PEaKIIUil METOIOM DIIEKTPOHHOTO OanaHca. OKUCIUTENBEHO-
BOCCTAHOBUTEJIbHBIE PEaKIH B IPUPOE, IPOU3BOIACTBEHHBIX MIPOIECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB

HpaRanecxne 3aAaHATHHA

W3ydeHne KOIMYECTBEHHBIX OTHOIIEHUH B XUMHUU. OCHOBHBIE KOJTHUYECTBEHHBIE 3aKOHBI B XUMUH U PACUETHI 110 YPABHEHUSIM
XMMHYECKHX peakiuil. Mosb kak eIMHHUIA KOIW4ecTBa BemecTBa. MossipHast Macca. 3aKOHbI COXPaHEHUsI MAacChl U DHEPTHUU.
3akoH ABorajpo. MoispHblii 00beM ra3zoB. OTHOCHTENbHas IUIOTHOCTH I'a30B. PacueTbl MO ypaBHEHMSM XHUMHUYECKHX
PEaKIHi C HCIIOJIb30BAHUEM MAaCChl, 00beMa (HOPMAIIbHBIE YCIOBHS) Ta30B, KOJMUECTBA BEIIECTBA

Tema 2.2.
DIeKTPOIUTHIECKAS
IACCOLMANNs U HOHHBIN
oOMeH

OcHoOBHOe cofiep:kaHue

TeopeaneCKoe oﬁyqeﬂne

Teopust 2K TPOIUTHYECKOI qucconaniy. MoHbI. DIIEKTPOINUTHI, HEAJIEKTPOJIUTHL. Peakuuy nonHoro oomena. CocraBiieHHE
peaxiuii MOHHOTO OOMEHa IyTeM COCTaBICHMS MX IOJHBIX M COKPAILCHHBIX HMOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHEBIE
peaknuy. 3alaHusl Ha COCTABJICHHE HOHHBIX PEaKINH

KonTpoabnas padora 1

CTpOGHI/Ie BCHICCTBA U XUMHNYCCKUE pCaKIIUU

OK 01
OK 04

Pa3nen 3.

CTpoeHne M CBOMCTBA HEOPraHUuvIe€CKUX BEIECTB

Tema 3.1.
Knaccugukarms,
HOMEHKJIATYPa U CTPOCHHE
HEOPTaHMYECKUX BEIECTB

OcHOBHOe cofiep:kaHue

Teopernuyeckoe o0yuyeHue

[Mpeamer Heopranmueckoit xumun. Kiraccuduxarust HeopraHuueckux BemecTs. [IpocTeie u ciioxHble BemecTBa. OCHOBHBIE
KJIACCHI CJI0XKHBIX BEIIECTB (OKCHIDI, THAPOKCH/IBI, KUCIOTHI, COJIN). B3anMOCBA3b HEOPraHMYECKNX BEIIECTB. ATperaTHbIe
cocTostHAS BeniecTBa. Kpucrammmaeckne n amopdHble BemecTBa. THIB KPUCTAINYECKUX PEIIETOK (aTOMHAs,
MOJIEKYJISIpHAsI, HOHHAS, METAIIMIECKasi). 3aBUCUMOCTh (PM3NYECKUX CBOIMCTB BEIIECTBA OT THUMA KPUCTAIIIMYECKOH
pemeTKy. 3aBUCUMOCTh XUMHUECKOH aKTHBHOCTH BEIIECTB OT BHa XUMHYECKON CBA3M M THUIIA KPUCTAJUIMYECKOHN PEIIeTKH.
ITpuurHBI MHOTOOOpa3Msl BEIIECTB

HpaKTuquKne 3aHATHA

W3y4yeHne HOMEHKIATYPbl HEOPraHWYECKUX BELIECTB: HA3BaHNE BELIECTBA UCXO/S M3 UX XUMHUYECKOIT (hOPMYIIBI HITH
COCTaBJICHHE XUMHYECKOH (OPMYIbI HCXOAS U3 Ha3BaHMA BemiecTBa o MexxayHapoHoi (MIOITAK) unn TpuBHanbsHOM
HOMEHKJIAType.

Peurenre npakTHYecKUX 3a/laHUi MO KIIaCCU(HUKALUK, HOMEHKIIATYpe U XUMHUUYECKHM (DOpMyJiaM HEOpraHHYECKUX BEIECTB
Pa3MuUHBIX KJaccoB (YrapHbIH Ta3, YIJIEKHCIBIA Ta3, aMMHak, ramieHas M3BECTb, HeTrallleHash U3BECThb, IIUThEBas COAa U
JPYTHX): Ha3bIBATh U COCTABIIATH (POPMYJIBI XUMHUIECKUX BEIIECTB, ONPECITh IIPHHAIIEKHOCTH K KJlaccy.

Hcrounnkn xumudeckoi nHGopManuu (cpeacTB MaccoBoi nHpopMaluu, cetb MaTepHeT u apyrue). [Tonck nuadopmanuu no
Ha3BaHUSM, HJICHTH(HUKATOPaM, CTPYKTYPHEIM (opMyIaM

OK 01
OK 02

Tema 3.2. dusuxo-
XHMHYECKUE CBOMCTBA
HEOpPraHMYECKUX BEILECTB

OcHoBHOe cogep:KaHue

10

TeopeTuquRoe Oﬁy‘leHl/le

OK 01
OK 02
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Mertammer. OOmme ¢u3MYEeCKHe W XUMHUYECKHe CBOHCTBa MeTauloB. CrocoObl moiydeHWs. 3HAUYCHHE METalUIOB M
HEMETAJUIOB B NIPHUPOJE M XKM3HEIEATSIBHOCTH YeIOBEKa M OpraHu3MoB. Koppos3us MeTauioB: BUABI KOPPO3HH, CIOCOOBI
3aIIMTHl METAJUIOB OT KOPPO3UH

Hemeramnsl. O0uye ¢pusnyeckue 1 XUMUYECKHE CBOWCTBAa HeMeTauoB. TunuyHele cBoiictBa HemerayuioB [V— VII rpymm.
Krnaccudukanms 1 HomeHKIaTypa coeAMHeHNI HemeTayuioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHU4YCCKNX BCUICCTB (OKCI/I,HOB, TUAPOKCHUIAOB, KUCJIOT, coJielt u Z[p)
3aKOHOM€pHOCTI/I B U3MEHECHUHM CBOMCTB IPOCTHIX BEIICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BbICHINX OKCHUJIOB U THAPOKCHUIOB

HpaRanecxne 3AaHATHHA

CocTtaBieHue ypaBHEHUN XMMUYECKUX PEaKIMH ¢ ydaCTHEM MPOCTHIX U CJIOKHBIX HEOPraHMYECKUX BEIECTB: METAIOB U
HEMETaJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCJIOT, OCHOBAaHMH U
amM(OTEepHBIX THAPOKCUIOB; HEOPIAHUUECKHUX COJICH, XapaKTEepU3yIOLINX UX CBOICTBA.

Pemenne mNpaKkTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHWH HA CBOMCTBA, COCTaB, IIONydeHHE U Oe30macHoe
WCTIOJIb30BAHNE BAKHEHIINX HEOPTAHUIECKUX BEIIECTB B OBITY M IPAKTHIECKON JICSITEIHHOCTH YETIOBEKA

KonTpoabsnas pabora 2

CBoiicTBa HEOPTAaHUYECKUX BEIECTB

Pa3nen 4.

CTpoeHne M CBOMCTBA OPraHn4YeCKuxX BeIeCcTB

18

Tema 4.1.
Knaccugukarms,
CTPOCHUE ¥ HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

OcHOBHOe cofiep:KaHue

Teopernueckoe o0yyeHue

[NosiBneHue u pa3BUTHE OPraHUIECKON XUMHUU Kak Hayku. [Ipenmer opranudeckoi xuMuu. MecTo U 3Hau€HUE OpraHn4ecKoi
XMMHU B CHCTEME ECTECTBEHHBIX HAYK.

XUMUUECKOE CTPOEHHE KaK MOPSAOK COECOMHEHUS aTOMOB B MOJEKYJE COIIaCHO MX BaJeHTHOCTH. OCHOBHBIE MOJOXKEHUS
TEOPUH XWUMHUYECKOTO CTPOCHUS OpraHudeckux coeaumHeHnid A.M. byTiepoBa. YTUIepOIHBINH CKeJleT OpraHUYeCcKOon
MOJIEKYJIBI. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOSHHS MOJeKy1. M3oMepHst u H30Mepsl.

[Monsitue o GpyHKuMoHanbpHOU rpynne. Pagukan. [IpuHimIel KiaccupuKauuy OpraHMYecKuX coequHeHnid. MexyHapoHas
HOMEHKJIATypa W IPHUHIUIBI HOMEHKJIATYPhl OpPraHMYecKHX coeanHeHWH. [loHsATHEe 00 a30TcoAep:KallNX COSAWHEHMSX,
OMOJIOrMYeCKH aKTHBHBIX BellecTBax (yIJeBOAAX, KHUpax, Oejkax W Ap.), BHICOKOMOJIEKYISIPHBIX COSTUHEHHUIX (MOHOMED,
MIOJIIMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKne 3aHATHA

Howmenknatypa OpraHMYecKMX COEIMHEHHH OTJENbHBIX KJIacCOB (HACHIIICHHBIE, HEHACHINICHHBIC M apOMaTHYeCcKHe
YTJIEBOJIOPO/BI, CIIUPTHI, (PEHOIIBI, aIbJICTH/IbI, KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) COCTaBI€HHE MOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OPraHHYECKHX BELIECTB OTJCJIBHBIX KJIACCOB, MCHOJB3YS MX Ha3BaHHWSA II0 CHCTEMaTHYECKOH H
TPUBHAIILHOW HOMEHKJIAType (STHJIEH, alleTHIIeH, IMIepHH, GeHou, Gopmanbierna, yKCycHas KHCI0Ta, MIMIKH). Pacdyers
npocreiinei GopMyIbl OpraHMYecKOd MOJIEKYJIBI, HCXOJIsl U3 DJIEMEHTHOTO cocTasa (B %)

OK 01

Tema 4.2. ColicTBa
OpraHNuYecKHux

OcHOBHOE coJep:KaHHe

Teopernueckoe o0yueHne

OK 01
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COEIMHEHU I

OM3UKO-XUMHUECKHE CBOHCTBA OPTaHWYECKHX COCOUHEHHN OTAETBHBIX KJIacCOB (OCOOCHHOCTH KIaCCH(PHKAINU W
HOMEHKJIATYpPHI BHYTPH KJlacca; TOMOJIOTHUECKUH psAn U oOmast Gopmyina; uzoMmepus; GuU3NUecKue CBOWCTBA; XUMUIECKUE
CBOWCTBA; CIIOCOOBI MOTyYCHHS )

— TIpeeNibHbIE YTIeBOAOPOAbl (aJKaHbl M IUKJIOANKaHbl). ['opeHue MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHKOB TeIUia B
MIPOMBINICHHOCTH U OBbITY. CBOICTBA PUPOIHBIX YIICBOIOPOIOB, HAXOXKICHHUE B TIPUPOJIC U IPUMCHCHHE aJIKaHOB;

— HempeJenbHble (aJKeHBI, alKUHBl U aJKaJWEHBbl) U apoOMaTHUeCKHe YTIeBOAOpPOAbl. ['opeHue amerusieHa Kak UCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TNIAMEHH JJISl CBAPKHU M PE3KH METaJNIOB

— KHCJIOPOJICONICpIKANUE COSAUHEHHS (CIUPTHI U (DeHOMbI, KapOOHOBBIC KHUCIOTH U d(UPHI, aTbJICTUABI U KETOHBI, KUPHI,
yraeBonsl). IlpakTudeckoe TpHUMEHEHHE STWICHIJMKONS, TiunepuHa, ¢enonma. Ilpumenenme dopmanpaernaa,
areTaIbeTHAa, YKCYCHOM KHCIOTHL. MBliIa KaK COJIM BBICIIAX KapOOHOBBIX KMCIOT. MOIOIIHE CBOHCTBA MBIJIa

— a30TcoAcCpiKaIINC COCTUHCHUS (aMI/IHBI 1 aMHHOKHCJIOTBI, 6€J'IKI/I). BBICOKOMOJ'IGKyJ'I?IpHLIe COCIMHCHUA (CI/IHTCTI/I‘ICCKI/IG u
6I/IOJ'IOFI/I‘I€CKI/I-8.KTI/IBHLIG). MOHOMep, MOJIMMEDP, CTPYKTYPHOC 3BCHO. HOJ’II/IMepI/BaHI/IH OTHUJICHA KaK OCHOBHOC HAIIpABJICHUC
€TI0 UCIIOJIb30BaHUsA.

I'enermaeckas cBSI3b MCKIAY KJIaCCaMH OPraHNYCCKUX COGZ[HHCHHP‘I

IIpakTnyeckue 3aHATHSA

HSy‘IeHI/Ie CBOICTB OpPraHNv4CCKUuX COG,I[I/IHeHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IaJ'IbHaﬂ n MCXKAYHapoJHass HOMCHKJIATYypa,
XUMHNYCCKHUEC CBOI>'ICTBa, CITOCOOBI HOJ'Iy‘IeHI/Iﬂ)Z npeacIbHbIC (aJIKaHBI n I.II/IKJ'IO%IJ'IKaHH), HCIIPCACIIbHBIC (aHKeHBI, AJIKMHBI U
aJ'IKa,I[I/IeHBI) U apOMATUYCCKUC YTJICBOAOPOAbI, CIIMPTHI U q)eHOJ'IBI, Kap6OHOBLIe KHUCJIOTBI U 3(1)I/Ipbl, aJlbACTUABI U KCTOHBI,
AMUHBI 1 AMUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. 3aZ[aHI/I$I Ha COCTaBJICHUEC ypaBHeHHfI XUMHYCCKUX pCaKL{I/Iﬁ C
Y4aCTUEM OPTaHNYCCKUX BCUICCTB HAa OCHOBAHNHU UX COCTaBa U CTPOCHU

CocraBieHHE CXEM peakIuii (B TOM YHCIE MO MPEUIOKEHHBIM IIeTI0YKaM MPEBPaNICHAN ), XapaKTePU3YIOIINX XUMUICCKHE
CBOMCTBa OPTaHUYECKHUX COEAMHEHUN OTAEIBHBIX KJIACCOB, CIIOCOOBI X MOTYYSHHsI U Ha3BaHWE OPTaHUYECKUX COEAMHEHUM
110 TPUBUAJIBHON WIN MEXIyHApOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemienrie mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUNl Ha CBOMCTBA OPraHMYECKUX COEIMHEHHH OTIEIbHBIX
KJIacCOB

OK 02
OK 04

Tema 4.3.
Wnentudukams
OpraHUYeCKUX BEIIECTB,
HX 3HAYEHUE U
MpUMEHEeHUe B OBITOBOH U
MPOK3BOJICTBEHHO
JIeSITELHOCTH YeJIOBEKA

OcHoBHoOe cojepkaHue

TeopeaneCKoe oﬁyqe}me

Buoopranmueckue coenauHenus. IlpuMeHeHue M Ouosorudeckas posib yrieBojoB. OKHCIIEHHE YTIICBOJOB — HMCTOYHHUK
SHEPTrUM >KUBBIX oOpraHm3MoB. OOnacTH TPUMEHEHHMsS aMHHOKHCIOT. [IpeBpamieHusi O€NKOB NHIIM B OpTaHH3ME.
Buonornueckue ¢ynkimm 6enkoB. bruonorndeckue (yHKIMM XupoB. Poib opraHudeckod XMMHM B PEUIEHHH HpoOiieM
NUIIEBOH Oe3omacHoCTH

Ponp opranndeckoil XMMHHN B PEIIEHUH MPOOJIeM IHEPreTHIECKON 6€30IacHOCTH, B Pa3BUTHH MEAWILIMHBI, CO3MaHUN HOBBIX
MaTepHajIoB, HOBBIX MCTOYHUKOB SHEPTHH (aJbTePHATUBHBIE MCTOYHHUKH dHepruw). OMacHOCTh BO3IAEHUCTBHUS HA JKHUBEIC
OpPTaHU3MBI OPraHWYECKHX BEIIECTB OTAEIBHBIX KIaccoB (YIJIEBOAOPOIBI, CIHPTHI, (EHONBI, XJIOpOpPraHWIEeCKHe
MIPOM3BOHBIE, ATBICTUABI U JP.), CMBICI TIOKA3aTelIs MPEAETBHO TOMYCTUMON KOHIIEHTPAIHH

KonTtponbnas padora 3

CTpyKTypa U CBOWCTBAa OPraHWYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pazpgen 5.

Kunernueckne n TEPMOAUHAMHUYIECCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYECKHUX pealcum“l

CKOpOCTh XUMHUUECKHUX

OcHoBHoOe cojiepkaHue

OK 01
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peaKIyii. Teoperuuyeckoe o0yueHmne 2 OK 02
XUMHUYECKOE paBHOBECHE C -
KOPOCTh DPEaKIMH, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJABI PEArHPYIOMIUX BEIICCTB, KOHIICHTPAIIUH
pearupyroIuX BEeMeCTB, TEMIICPATYPhl U ILIONMANA PCAKIIMOHHON MOBEPXHOCTH. TermoBbie 3 (EeKTh XUMUUCCKUX PEaKIIHI.
OK30- U SHIO0TEPMHUUECKHE, PEaKIUH. 5
OoOpatumocTh peakiuii. XUMUYECKOS PAaBHOBECHE M €r0 CMCICHHE MOJ| ACUCTBHEM Pa3IMYHBIX (aKTOPOB (KOHIICHTPAITHS
pEareHToB WM TNPOAYKTOB pEaKIMH, JaBleHHE, TeMIlepaTypa) IJs CO3/JaHUS ONTHUMAIbHBIX YCJIOBUH MpPOTEKAHUS
xumuyeckux npoueccos. [Ipunnun Jle [larense
IIpakTHyeckne 3aHATHSA 2 OK 01
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJlaHU Ha aHAIN3 (PaKTOPOB, BIMSIOMIMX HAa U3MEHEHHE CKOPOCTH XMMHYECKOM OK 02
peaxkuu, B T.4. C TO3UIMHA SKOJOTHYECKH IIeNIECOO0Pa3HOT0 IMOBEACHUS B OBITY M TPYINOBOW NEATEIHHOCTH B IEISIX
COXPaHEHMsI CBOET0 3J0POBBS U OKPYKAIOLIEH NIPUPOJHON Cpenbl. 2
Pewienne npakTuko-OpHEHTHPOBAHHBIX 3aJaHUl Ha NpuMeHeHue npuHuuna Jle-llaTenbe i HaXOXACHUS HAIpPABJICHUS
CMEIIEHNSI PABHOBECHSI XHUMUYESCKON PEakIiy U aHAIN3 (DaKTOPOB, BIMSAIONINX Ha CMEIICHIE XHMHUIECKOTO PABHOBECHSI
Pazgen 6. PacTBOpBI
Tema 6.1. OCHOBHOE cojiep:KaHue 2 OK 01
Homnsitue 0 pacTBopax Teopernuyeckoe o0yueHue 2 OK 02
PactBopenne kak ¢usuko-xumudeckuii mpouecc. PactBopsl. CriocoObl NPHUIOTOBJIEHHS PAacTBOPOB. PacTBOPHMOCTB. OK 07
MaccoBast 071 pacTBOpeHHOro BemiecTBa. CMBICH TMOKas3aTeds IMPeAesbHO JOMYCTHMON KOHIIGHTpPAlMH M €ro
HCTIOJB30BaHUE B OIIEHKE IKOJIOTHYECKON 0€30I1aCHOCTH.
[IpaBuia >KOJOTHYECKH IEIECO00pPa3HOTO TMOBENCHUS B OBITY W TPYNOBOH HEATENHHOCTH B IENAX COXPAHCHHS CBOETO 2
310pPOBbS U OKpY>Karolleld NPUPOIHOM CpeIbl; ONTACHOCTh BO3EHCTBUS Ha KUBbIE OPraHU3MBbI OIPEIEICHHbBIX BEILECTB.
Pemmenne mpakTUKO-OpUEHTHPOBAHHBIX PAaCcUYCTHHIX 3aJaHUH HA PAcTBOPHI, HCIIOJIh3yeMbIe B OBITOBOI M MPOU3BOIACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa
[podeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHue NPUKJIATHOTO MOAYJIs1)
Paznea 7. Xumus B ObITY M NPOU3BOICTBEHHOI 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Xumus B OBITY U OcHOBHOE coJiep:kaHne 6 OK 02
TIPOM3BOJICTBEHHOM Teoperndeckoe 0dyuenmne 2 OK 04
JACATCIBHOCTH 9EJI0BEKA Hogeiilne IOCTHKEHHS XUMUYECKOM HAyKM U XUMHUYECKOM TeXHOJOrMU. Pojib XUMUM B 0GECIEUEHUH DKOJIOTMYECKOIA, OK 07
SHEPreTUIECKOH M MUIIEBOW 0€30IacCHOCTH, Pa3BUTHU MEIUIUHEL. [IpaBrira moucka ¥ aHAW3a XUMHUECKOW HH(OpMAIIH 2 MK 3.4
W3 Pa3UYHBIX HCTOYHHUKOB (HaydHasi 1 ydeOHO-Hay4YHas JIUTEPaTypa, CpeJcTBa MaccoBol MH(opMarm, ceth HTEepHET) 1IK3
IIpakTHYyecKkue 3aHATHS K13
IMouck M aHanmM3 KEWCOB O NMPUMEHCHHHM XUMHUYCCKUX BEIIECTB M TEXHOJOTHHA C y4eTOM Oyayiieil mpodeccnoHaIbHOU
JESTENIbHOCTH 10 TeMaM: BaKHEWIIWE CTPOMUTENbHbIE MaTepHalibl, KOHCTPYKLHUOHHBIE MaTepuajbl, KpPacku, CTEKIIO,
KepaMuKa, MaTepualibl JUIsl SJIEKTPOHUKH, HAHOMATepHallbl, TEKCTUIbHbIE BOJIOKHA, UCTOYHUKH SHEPTUHU, OpraHUYECKUe U 4
MUHEpaJIbHBIC YI00PEHUsI, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMUSL.
3amura: IlpeacraBieHne pe3yabTaToB pemeHus KeHcoB B (hopMe MUHH-IOKJIAJA C IPe3eHTAIneH
IIpomMeskyTouyHasi aTTecTanus MO AUCHUIINHE (TuddepeHIMPOBaHHBII 3a4eT) 2
Bcero 58
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCIATLIAH

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecreYeHHI0
s peanuzanuu MporpaMMbl AUCHMILIUHBL MPEAYCMOTPEHBI CIIEAYIONIUE ClieluaibHbIe
NOMEIICHUS: YIeOHBIN KaOUHET.

Oo6opynoBanue y4eOHOro KaOMHeTAa: KOJUICKIIUU MTPOCTHIX M CIOKHBIX BEIIECTB H/WIIH
KOJIJICKIIMH TIOJIMMEPOB; KOJUIEKLIUSI TOPHBIX MOPOJ] U MUHEPAJIOB, IU(POBbIE 00pazoBaTeIbHbIE
pecypchl.

Texnuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMHU BOCIPOU3BENEHUS
3BYyKa, IPUHTEP, MYJIbTUMEUA-TIPOCKTOP C SKPAHOM, MYJIbTUMENITHAS TOCKA.

3.2. UnopmannonHoe odecnevyenne peaau3anun NporpamMmmbl
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOM

JUTEepaTypbl

OcHoBHas JiMTeparypa:

1. Xumus 10, 11 KJIacc. lNabpuensin 0.C., OctpoymoB
N.I"., CnagkoB C.A. — Mocksa: [IpocBemienue, 2022.
2. Xumust. 3aavHuK: ydeOHOE MOcoOHe s CpeaHero mpodecCHOHATBLHOTO

obpazoBanus / 0. A. JlebeneB [u ap.]; mox obmeit pemakuuer I'. H. ®aneeBa. — Mockaa:
WznarensctBo KOpaiit, 2020.

3. Xumusi:  y4eOHMK Ul cpeaHero mnpodeccHoHaabHOro obOpasoBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A.M. 'ony6es, B.H.IllamoBan;, mnox oOmel penakiuen
I'. H. ®ageeBa. — 2-¢ uz ., nepepad. u gon. — Mocksa: M3narenscTBo FOpaiit, 2020.

JonotHUTE/ILHAS JIUTEpPATypa:

1. MaprteinoBa, T.B. Xwumusa: y4eOHUK U TPAKTHKYM JJISI  CPEIHETO
npodeccuonansHoro oopazosanus / T. B. Mapteinosa, . B. Apramonosa, E. b. 'onyHoB ; on
obmeit pemakiueit T. B. MapteiHOBOW. — 2-¢ 3., ucnp. U aon. — Mocksa : M3marenscTBo
IOpaiit, 2020.

HNuTepHer-pecypcesnl:
. www. krugosvet.ru /ynuBepcanbpHas sHImkiIoneaus «Kpyrocser»/
. http:// sciteclibrary.ru /HaydHO-TexHHYecKas OnOIMoTEKa/
. www.auditorium.ru /0ubanorexa HHCTUTYTa «OTKPBITOE 00IIECTBOY/
. www. interneturok. ru («Buaeoypoku 1o npeameram IIKOJIbHOW IPOTrpaMMBbI»).
. Www. chemistry-chemists. com/ index. html (s;iekTpoHHBIH XypHaT «XUMHKH U XUMHES»).
. www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbIN CaUT A MIKOILHUKOBY).
. www.alhimikov.net (O6pa3oBaTenbHBIN CAUT /TSI IKOJIBHUKOB).
. www.chem.msu. su (OnekTpoHHas OMOIHMOTEKa 10 XUMHUH ).
10. www. hvsh. ru (kypHan «XUMHS B TIKOJIEY).
11. www.hij.ru (xypHan «XUMHUs U )KU3HBY).

O© 00 NO U1 Wl —
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI
KoHTpons u oueHKa pe3yabTaToB OOy4YeHMsI OCYLIECTBISETCA MpernojaBaTeieM B

mpolecce MPOBEACHUS MPAKTUYECKUX 3aHITHM,

TECTUPOBAHUS,

a TaKXKC BbIIIOJIHCHUA

00yJarouMMUCS HHIMBUAYAIBHBIX 33JIaHUM, TPOCKTOB, UCCIICIOBAHUM.

OK/IIK Monyas/Pa3nen/Tema

PesyabTaTt 00y4enns

TunbI O1IeHOYHBIX MePONPHUATHI

OcHoBHOe coep:kaHue

Paznen 1. OcHoBbl
CTpOeHMs BellecTBa

®opmyanpoBath 0a30Bble
NOHSATHS U 3AKOHBI XMMHUH

11

OK 01 CrtpoeHue aToMOB
XMMHUUYECKHX DJIEMEHTOB U

NIPUPOAA XUMUUECKOH CBA3H

CocTaBIATh XUMUYECKUE
(opMyJIBl COETMHEHHH B
COOTBETCTBHH CO CTETICHBIO
OKHCJICHHSI XUMUIECKUX
3JIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
NIEKTPOOTPHULIATEITEHOCTH

1. Tect «CTpoeHre aTOMOB XUMHYECKUX
3JIEMEHTOB U MPUPOJA XUMUUECKOU CBSZH.
2. 3aa4yu HA COCTABJIEHNE XUMHUYECKUX
(hopMyIT IBYXaTOMHBIX COSAHMHEHHUH
(oxcunoB, cynb(UI0B, THAPUIOB U T.IL.).

3. 3amaHus Ha KCIIOJb30BaHUE XUMUYECKOM
CHMBOJIMKHY U Ha3BaHUN COEIMHEHNH 110
HOMEHKJIATYypE MEXIYHAPOIHOTO COK03a
TEOPETUYECKON U IIPUKIIAJHOU XUMHUHU U
TPUBUANBHBIX HA3BaHUH JJIsl COCTaBICHUS
XUMUAYECKHUX (OPMYIT IBYXaTOMHBIX
CoeMHEHU# (OKCHUIOB, CYIb()HI0B,
TUJIPUJIOB U T.I.) U JPYTHX HEOPTaHUYECKUX
COCOUHEHUM OTAECIBbHBIX KIAaCCOB

1.2

OK 01
OK 02

[lepnoauueckuii 3aKoH u
tabnuua .M. Menneneesa

XapaKkTepHu30BaTh XUMHICCKHEC
9JIEMEHTHI B COOTBETCTBUH C UX
MTOJIOKCHHUEM B TIEPHOINICCKOM
CHUCTEMC XUMHUYCCKUX DJICMCHTOB
.. Menneneena

1. Tect «MeTtammnueckue /
HEMETAJIJINYECKUE CBOICTBA,
ANEKTPOOTPHLIATESITFHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX IJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHUEM B
MEPUOINUECKON CUCTEME XUMHUECKHUX
anemenToB [|.U. MennaeneeBay.

2. [IpakTudeckue 3a/1aHus HA YCTAHOBJICHUE
CBSI3U MEKIY CTPOSHHEM aTOMOB
XUMHYECKHX 3JIEMEHTOB U IEPHOANICCKIM
H3MEHEHNEM CBOMCTB XUMHYECKHX
2JIEMEHTOB U X COEIMHEHUH B
COOTBETCTBMH C IOJIOKEHUEM
[lepnoauueckoit cucteme.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUs Ha
XapaKTepU3aIUI0 XUMHUECKUX dJIEMEHTOB:
«MeTamnueckue / HeMETaUIMUECKHE
CBOMCTBA, 3IEKTPOOTPULATEILHOCTD U
CPOJCTBO K AJIEKTPOHY XUMHUYIECKHAX
2JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U MTOJIOKECHHEM B
MIEPUOTNICCKON CUCTEME XUMHUECKUX
anemenToB J[.1. MenneneeBay

Paszgen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIbI
XUMHYECKHX peakuuii

Kontpoasnas pabora
«CTpoeHnue BelecTBa 1 XUMHYECKHE
peakuum»

2.1

OK 01
OK 04

Tunbel XUMHUYECKHUX peaKIHii

CocTaBIsITh pCaku COCANHCHUS,
Ppas3I0KeHM, O6MCHa, 3aMCIICHNAA,
OKHUCJINTCIIBHO-
BOCCTAaHOBHUTCJIbHBIC pCaKIIUN

1. 3agaun Ha coCTaBlI€HHE yPaBHEHUI
peakuui:

— COEIMHEHNS, 3aMELIEHNUs, Pa3TI0XKEHNUs,
oOMeHa;

— OKUCJIUTENBHO-

BOCCTAHOBUTENBHBIX PEAKIINH C
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OK/IK

Mopyas/Paznen/Tema

PesyabTaTt 00y4enns

THNBI OlICHOYHBIX MEPONPUATHI

HCIIOJIB30BAaHUEM METO/IA HJICKTPOHHOTO
GanaHca.

2. 3agayd Ha pacyeT MacChl BEIIeCTBA WU
00BéMa

ra30B II0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00BEMY OJTHOTO U3
YUYacCTBYIOUIMX B PEaKIMU BELIECTB; PacUETHI
Macchl (00bEMa, KOJTMUEeCTBa BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIIU OJTHO U3 BEILECTB
UMeeT IpuMecu

2.2

OK 01

DIeKTpOIUTHIECKAS
JMCCOLMAITHS 1 HOHHBIH
o0MeH

CocTaBisTh ypaBHEHUS
XUMHYECKHUX PEaKIH HOHHOTO
o0OMeHa ¢ yqacTHeM
HEOPTaHWYECKUX BEIIECTB

1. 3amaHns Ha COCTaBICHUE MOJIEKYIISIPHBIX
Y MOHHBIX PEaKIHi ¢ yIacTHEM KHCIIOT,
OCHOBAHUU U COJIEH, yCTaHOBJIEHUE
M3MEHEHHS KUCIOTHOCTH CPEZIbI

Pa3gen 3. Ctpoenue u
CBOiicTBa HeOPraHUYECKUX
BellecTB

HUccaenoBath CTpoeHuE U
CBOMcTBA HEOPraHUYECKUX
BCIIECTB

KonTpoabsnast pabora
«CBoiicTBa HEOPTrAaHMYEeCKUX BelleCTB)

3.1

OK 01

Krnaccudukanus,
HOMEHKJIaTypa 1 CTPOCHHE
HCOPraHM4YCCKUX BCUICCTB

Knaccuduuposats
HEOpPTaHHYECKUE BEIIECTBA B
COOTBETCTBUHU C UX CTPOCHUCM

1. Tect «HoMeHKIaTypa 1 Ha3BaHHE
HEOPTaHMYECKUX BEIIECTB UCXOJS U3 X
XUMHUYECKOH (POPMYJIBI HIIH COCTABJICHHE
XUMUYECKOI (hOpMYITBI UCXOIS U3 HA3BAHUS
BELIECTBA [10 MEXKIYHAPOIHOMN UIIU
TPUBHAIHHON HOMEHKIIATYPE).

2. 3agauu Ha pacyeT MacCOBOM J10JIH
(Macchl) XUMHUYIECKOTO JIEMEHTA
(coenuHEeHHS) B MOJICKYIIE (CMECH).

3. IIpakTuueckue 3a1aHus 1O
KIaccu(puKaIui, HOMEHKIAType ’
XUMUAYECKUM (HOpMysIaM HEOPTaHHMYCCKIX
BEIIECTB Pa3IUYHBIX KJIACCOB.

4. IIpakTuyeckue 3aJaHus Ha ONpe/IesIeHNe
XUMHUYECKON aKTUBHOCTH BEUIECTB B
3aBUCHMOCTH BHUJIa XUMHUYECKOH CBSI3U U
THTIA KPUCTAJUTMIECKOM PEIICTKH

3.2

OK 01
OK 02

DOHU3UKO-XUMUISCKIE
CBOIiCTBa HCOPraHN4YCCKUX
BCIICCTB

YcranaBiauBaTh 3aBUCHMOCTD
(U3UKO-XMMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEIIECTB OT
CTPOEHHUS aTOMOB U MOJIEKYJI, a
TaK)Ke€ TUIIA KPUCTAJLIINYECKOU
pemeTKu

1. Tect «OCOOCHHOCTH XUMHYECKUX
CBOHCTB OKCHJIOB, KHCIIOT, OCHOBaHHH,
aM(OTEPHBIX THIPOKCHIOB U COJICH».

2. 3amaHus Ha COCTaBIECHUE YPaBHECHUN
XMMHUYECKHUX PEaKIMi C y9acTHEM MPOCTHIX
U CJIOXKHBIX HEOPTaHHYECKUX BEIIECTB:
OKCHJIOB METAJIIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUYECKIX
KHCJIOT, OCHOBaHHUH M aM(OTEPHBIX
THAPOKCHIOB, HEOPTAHMYECKUX COJIEH,
XapaKTepU3yOIIUX UX CBOMCTBA U CIIOCOOBI
MOJTYYCHHSI.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETHYECKHE 3a]aHUs Ha CBOWCTBA U
MOJIy4eHNE HEOPTaHNIECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukarus
HEOPTaHWYECKUX BEIECTB

WccaenoBaTh kaueCTBEHHbBIE
peaKHI/II/I HeOpFaHH‘{eCKI/IX
BEIIECTB

1. [TpakTUKO-OPUEHTUPOBAHHBIE 3aJAHUS IO
COCTABJIEHUIO XUMHUECKUX PEAKLIUN C
Y4aCTUEM HECOPraHNYCCKUX BEIICCTB,
UCTIONIb3YEMBIX JUIS X UICHTHU(QUKAIIN.

Pa3gen 4. Ctpoenne n
CBOICTBA OPraHNYecKUX
BelllecTB

HccaenoBats crpoeHue n
CBOCTBA OPraHNYeCcKUX
BelllecTB

KonTpoabnas pabora
«CTpoeHHe H CBOICTBA OPraHNYeCKUX
BelllecTB»
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41 | OKO01 Knaccudukamus, ctpoerne u |Kmaccudumuposars 1. 3amaHns Ha coCcTaBJICHHE Ha3BaHUH
HOMEHKJIATypa OPTaHUIECKNX |OPraHUUECKHE BELIECTBA B OPTaHUYIECKUX COETUHEHHH 110
BEIIECTB COOTBETCTBHH C UX CTPOCHHUEM TPHUBHATIBHON MIIM MEXIYHAPOITHON
CHCTEMaTHYECKOH HOMEHKIIAType.
2. 3agaHus Ha COCTABJICHHE MONHBIX U
COKpaIIEHHBIX CTPYKTYPHBIX (POPMYIT
OpPraHUYECKHX BELIECTB OTAEIbHBIX
KJIaCCOB.
3. 3agauu Ha onpeaeNeHre mpocTeiieit
(OpMyIIBI OpraHUYEeCcKOi MOJIEKYJIBI, HCXOJIS
U3 DIIEMEHTHOTO cocTasa (B %)
42 | OKO01 CBoiicTBa OpraHNYECKUX YcTaHaBIMBaTH 3aBUCHMOCTH 1. 3amanns Ha cOCTaBICHUE YpaBHECHUN
OK 02 COEIMHEHU I (U3NKO-XIMHUYIECKUX CBOICTB XUMHUYECKUX PEAKIUM ¢ yJaCTHEM
OK 04 OPTaHWYECKUX BELIECTB OT OPTaHUYECKUX BEIIECTB HA OCHOBAHUH HX
CTPOEHUS MOJIEKYI cocTaBa U CTPOEHUS.
2. 3aaHus Ha COCTaBJIECHUE YpaBHECHUH
XMMUYECKHUX PEaKIUi, HILUTIOCTPUPYIOIINX
XUMUYECKHE CBOICTBA C yUETOM
MEXaHU3MOB IIPOTEKaHUS JAHHBIX PeaKIUH
Y TEHETHYECKOH CBSI3M OPTaHWIECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHbIe 3a1a4u 10 ypaBHEHHUAM
PEaKIuii ¢ yuacTHeM OpPTaHUYECKUX
BEILIECTB.
43 | OKO01 Unentudukanus HccenenoBaTh KaueCTBEHHBIE 1.IIpakTHKO-OpUEHTUPOBAHHBIE 3a1aHUS 110
OK 02 OPraHUYECKUX BELIECTB, UX |pEaKLUU OPraHUYECKUX COCTAaBJICHUIO XUMHUUYECKUX PEAKLIUN C
OK 04 3HAUEHUE U IPUMECHEHUE B COCJIMHEHUH OTAEIBHBIX KIACCOB |y4acTUEM OPIaHUYECKUX BEIECTB, B T.4.
OBITOBOIT 1 UCTIONIb3YEMBIX JUISL UX HICHTU(PUKALMN B
IIPOU3BOJICTBEHHOM OBITY ¥ IPOMBIIIJICHHOCTH.
JeATEIbHOCTH YeI0BEKa
5 Pa3znen 5. Kunernueckue n | XapakTepu3oBaTh BJIMSHHE
TepMOAUHAMUYECKHE pa3In4HbIX paKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHe H CKOPOCTh
NMPOTEKAHUS] XHMAYECKHX |XHMHYEeCKHX peakuui
peaxkuuii
5 OK 01 CKOpOCTh XUMHUYECKUX XapaKTepu30BaTh BIUSHUE IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuit. XUMHYECKoe KOHLEHTPALMU PEarupyroLmx TEOPETUYECKHUE 3aJaHNS HA aHAIU3
paBHOBecHE BEIIECTB M TEMIIEpaTyphl Ha (haKTOpOB, BIMSIONINX HAa N3MCHEHHE
CKOPOCTh XUMHUYECKUX PEaknuii  |CKOpOCTH XUMHYecKoH peakunu. [IpakTuko-
XapakTepHu3oBaTh BIUSHUE OPHEHTHPOBAaHHbBIC 33aJaHNUs HA IPUMEHEHHE
N3MEHEHHS KOHLEHTPAIN npunnuna Jle-1aTense st HaXoXICHUS
BEIIIECTB, PEAKIINH CPEAbI 1 HarpaBJIeHUs] CMELICHUS PaBHOBECHS
TeMIIepaTyphl Ha CMEIICHHE XMMHYECKOH peaknuy 1 aHain3 (GaKkTopoB,
XHUMHUYECKOTO PaBHOBECHS BIIHSIONIUX Ha CMEIIEHHE XUMUIECKOTO
PaBHOBECHS
6 HccaenoBars HCTHHHBIE
Paspnen 6. PacTBopbl PAcTBOPHI € 3aJAHHBIMHA
XapaKTepHCTHKAMHA
6.1 | OKO0I ITonsarue o pacTBOpax Paznmuuath uctuHHBIe pacTBOpsl | 1. 3a7aun HA MPUTOTOBIIEHUE PACTBOPOB.
OK 02 2. I[IpakTHKO-OpHUEHTHPOBAHHBIE PACUETHEIC

3aJaHMs Ha JUCTIEPCHBIE CHCTEMBL,
HCTIONB3YyeMBIE B OBITOBOI 1
MIPOM3BOJICTBEHHON AESATEIHHOCTH YEIOBEKa

IIpodeccuonaiLHO-OPHEHTHPOBAHHOE COo/lep:KaHMe (coep:KaHNe NPUKJIATHOTO MOAYJIs1)
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7 Pa3gen 7. OueHuBaTh MocjaeICcTBUSA 3ammuTa Keiica (¢ yueTom Oynyuieit
Xumus B ObITY H OBITOBOI U MPOU3BOACTBEHHOH |MpodecCHOHATBbHOI TeATETbHOCTH)
NPOM3BO/JCTBEHHOI JesITeJIbHOCTH Yes10BeKa ¢
JeATEJbHOCTH YeI0BeKa MO3UIMH PKOJTOTHIECKOH
0e3omacHoCcTH
OK 01 Xumus B ObITY U OreHuBaTh nocieacteus ObiToBOMH |Keiic (¢ yueTom Oymymieit
OK 02 IIPOU3BOICTBEHHOM U IIPOU3BOJCTBCHHOM npodeccHoHABHO JeITeILHOCTH )
OK 04 JIeATEIbHOCTH YeJIOBEKa JIeATEIbHOCTH YeJIOBEKa C Bo3MoxHBIE TEMBI KEHCOB:
OK 07 MO3UIIAN DKOJIOTHYECKOM 1. INoTerureHne KIIMMaTa M BEICBOOOKIEHIE
TIK 3.4 0€30I1aCHOCTH Ta30BbIX THAPATOB CO JHA OKEaHa.
1IK3 2. Bynmymie MaTepuaisl s aBHa-,
K13 MAaIIIMHO- ¥ IPUOOPOCTPOCHHUS.

3. HoBble MaTepHasl I COTHEYHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PacTUTENIBHBIX
IpenaparoB




