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1. HIOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma oOmieoOpa3zoBarensHoro yueoHnoro npeamera OVYILO7
Xumus npenHazHadeHa Juist uzydenust xumun B KCuD AI'ACY, npu peanuzanuu
00pa30BaTeNbHOM MPOTpaMMBbl CpEIHEro oOmero oOpa3oBaHHMs B TMpeesax
OCBOEHMsI OCHOBHOMU mpodeccruoHanbHO oOpa3zoBarenbHoil mporpammbl (OITOIT)
CIIO na 06a3e OCHOBHOTO O0OIIETO OOpa30BaHUS IMPH MOATOTOBKE CIEIIUATHCTOB
cpennero 38eHa (ITIICC3).

PaGouast nmporpamma ydyebnoro npeamera OVYIL.07 Xumus cocraBieHa Ha
ocHOBe TpeboBaHuil k pesyabraram ocBoeHuss OOIl COO, mpenctaBieHHBIX B
OI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCIIUTAHUS U COLIMAIM3ALMKN O0yYaromuxcs,
NpeACTaBICHHOW B  (eaepaibHOM TporpaMMe BOCIHHUTAHUS U TOJJICKUT
HEMOCPEJICTBEHHOMY TMPUMEHEHUIO TIPU peaiu3aliid  00s13aTeIbHOM  YacTH
o0pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUsl.

Pabouast mporpamMmma mo XuMHUU OTpakaeT ocHOBHbIe TpeboBanuss PI'OC
COO x JTUYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM pPE3yjbTaTaM OCBOCHUS
oOpa3oBarenbHbIX Mporpamm. [Iporpamma no XxuMuu Ja€T MpeACTABICHHUE O LETAX
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEACTBAMHU Yy4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
MpeAyCcMaTpPUBAET CTPYKTYpPUPOBAaHUE €r0 MO pa3feiaM U TemMaM Kypca, Naér
pacnpenefieHue y4yeOHBIX YacoB 10 TEMAaTHYECKUM pasaenaMm Kypca u
MOCJIEAOBAaTEILHOCTh  HUX  HM3YYGHHS € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaroUIuXCs; ONpeAessieT BO3MOXKHOCTU —TpeaMera s
peanuzauuMu TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS MPOTrpaMMbl OCHOBHOIO
obmiero oOpa3oBaHusi, TpeOOBaHMI K pe3yibTaTaM OOyYeHHUs XMMHH, a TaKxkKe
OCHOBHBIX BUOB JCSATEILHOCTH 00YUYaIOIINXCS.

Conepxanue mporpaMMmbl  «XUMHS»  HAlpaBlIEHO HA  JIOCTHXKEHHUE

CIEAYIOIINX IIEJICH:



* ¢opMupoBaHue y OOydYaIOIIMXCSI YMEHHUS OLEHHWBATh 3HAUYUMOCTD
XUMHUYECKOTO 3HAHMS ISl KAKJOTO YEJIOBEKa;

* dopMHpoBaHUE Yy 00YyYAIOIIUXCS LEJIOCTHOTO TMPEACTABICHUS O MUPE U
pOJIM XMMHUHU B CO3JJaHUM COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA;
yMEHUSI OOBSCHATH OOBEKTHl W MPOIECCHl OKPYKAIOMIEH eMCTBUTEIBHOCTH:
IPUPOIHOM, COIMATBHOM, KYJIbTYPHOU, TEXHUYECKOW Cpelbl, — HUCIOJIb3Ys IS
3TOr0 XUMHUYECKHE 3HAHUS;

* pa3BuTHe Yy oOOydYaromuxcsi yMEeHWH pa3iaudath (QakThl W OICHKH,
CPaBHUBATH OLICHOYHBIE BBIBOJBI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBSI3b
KPUTEPUEB C OMNpEACICHHON CHUCTeMOW IeHHOCTeH, dopMynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MO3UIIHUIO;

* MpuoOpeTeHre OO0YYaIOIIMMUCS ONBbITa Pa3HOOOPa3HOW NESITEIBHOCTH,
NIO3HAHMSA W CaMOINO3HAHUS; KIIOUYEBBIX HABBIKOB, HMMEKOIIMX YHHUBEPCAIBHOE
3HAYCHHWE NJIs Pa3jIM4YHBIX BUJIOB JAESITEIBHOCTH (HABBIKOB pELIEHUS IPoOIieM,
NPUHATUS ~ pELIEHUH, TOWCKa, aHauu3a W o0paboTku  uHbOpManuw,
KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  W3MEPEHUN,  COTPYIHUYECTBA,

0e30MacHOro o0parieHus ¢ BeIeCTBAaMU B TOBCETHEBHOM KU3HN).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

XUMHsSI — 3TO HAyKa O BELIECTBAX, UX COCTABE U CTPOECHUHU, CBOMCTBAX U
MPEBpPANICHUSIX, 3HAYCHUM XHMHUYECKHUX BEIIECTB, MATEPUAJIOB M MPOIIECCOB B
MIPAKTUYECKOU JECATEIBHOCTH YEJIOBEKA.

Conepxanue 0011€00pa30BaTeIbHON  yUeOHOW JTUCIUTIIMHBI  « XUMUSD)
HaIpaBJICHO Ha YCBOSGHHE 00YUYaIOIIMMHUCI OCHOBHBIX MOHSATHN, 3aKOHOB U TEOPUI
XUMUU; OBJIAJICHUE YMCHHSIMHU HAOII0aTh XUMHYECKHE SIBICHHS, MPOBOJUTH
XAMHUYECKUN DKCIIEPUMEHT, IPOU3BOAUTH pPAcCy€Thl HA OCHOBE XUMHUYECKHX
(bopMyI1 BEIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B mpomecce wum3ydeHus XuMuM @y  OOydYalOIMXCA  Pa3BUBAIOTCS

IMO3HABATCJIbHBIC MHTCPEChI U HMHTCIIJICKTYAJIbHBIC CHOCO6HOCTH, HOTpe6HOCTI/I B
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CaMOCTOSITEILHOM ~MPHOOPETEHWH 3HAHUM 10 XUMUU B COOTBETCTBUU C
BO3HUKAIOIIMMHU  JKU3HEHHBIMH  MpoOJieMaMHu, BOCIHTHIBAETCS  OepexHOe
OTHOUIEHUS! K MPUPOJIe, MOHUMAHUE 3J0POBOTO 00pasa >KU3HU, HEOOXOJIUMOCTH
NpEeAYNPEXICHUS SBICHHM, HAHOCAIIUX BPE]l 3J0POBbIO M OKPYKaIOLIEH Cpelie.

OHu ocBaWBalOT NpPHUEMbl TPAMOTHOrO, O€30MacHOTO HCIOJIb30BAHUS
XUMHUYECKUX BEIIECTB U MAaTEPHAIIOB, IPUMEHSAEMBIX B OBITY, CETbCKOM XO3SIICTBE
Y Ha IPOU3BOJICTBE.

Peanuzanus neIyKTUBHOIO MOAXOAA K M3YYEHHIO XMMHH CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTMYECKHX OINEpaluid MBIIUICHUs, KaK aHallu3 U CHUHTE3,
0000IIeHNEe W KOHKPETH3allusi, CPaBHEHHME M AaHAJIOTHS, CHUCTEMATH3alus |
Kiaccudukanus u ap.

WN3yyeHne XuMHM B  KOJUIEKE, pPEAIHM3YIOIMIEM 00pa30BaTEIbHYIO
nporpaMMmy cpegHero oomero odpaszoBanusi B npezenax ocsoeHus CIIO na 6aze
OCHOBHOr0 00IIero 0o0pa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT
npoduns npodeCcCUOHATIBHOTO 00pa3oBaHUsl. DTO BBIpaXKaeTCs B COJEpKaHUU
OOy4eHHMs, KOJMYECTBE 4YacCOB, BBIACIAEMBIX HAa M3YYCHHE OTICIBHBIX TEM
IporpamMmbl, TJIyOMHE HX OCBOEHHS OOydaromuMmucsa, oObeMe U Xapakrepe
MPAKTUYECKUX 3aHATUM, BUJAX BHEAYJIUTOPHOW CaMOCTOATEIBHON paboThI

CTYJEHTOB.

3. MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

VYyeOHast qucHUIUIMHA «XUMUS» SBISETCS Y4€OHBIM MPEIMETOM IO BEIOOPY
u3 o0s3aTenbHOM npeameTHoi obmactu «EctecTtBennbie Haykm» OI'OC cpemnero
oOmiero oopazoBanus. B konemxke, peanusyroneM o0pa3oBaTeIbHyI0 MPOTpaMMy
cpeaHero obiiero oopazopanus B mpeaenax ocoeHus [IIICC3 Ha 6a3e 0CHOBHOTO
obOmiero oOpa3oBaHusi, YyueOHass JAUCIUIUIMHA «XUMHs»  H3ydaeTrcs B
o0111e00pa30BaTeIbHOM IIMKJIE y4eOHOro IIJlaHa CHelNUaibHOCTH Ha 0ase

OCHOBHOTO O0IIIETO 00pa30BaHUS C TIOJTYIEHUEM CPETHETO OOIIEr0 0Opa30BaAHHUS.



B yueOHBIX miuaHax MecTO Y4eOHON MUCHUIUIMHBI «XUMUS» — B COCTaBe
0011e00pa3oBaTeNbHBIX YUYEOHBIX NUCHUIUIMH 1O BBIOOPY, (QOpMHUpPYEMBIX W3
o0s3arenbHbIX npeameTHbIX obnacteit ®I'OC cpennero odiero oOpazoBaHusl, 1Sl
cnetuansHocTeir  CIIO  coorBercTByromero mpoduias mpodheccHoHaTbHOTO

oOpa3oBaHUs.

4. PE3YJIbTATBI OCBOEHUSI YUEBHOM JIUCHUATLIAHBI

OcBoeHue cojepkaHus y4eOHOW JUCHUIUIMHBI «XHUMUS» O00eCrneunBacT
JOCTUKEHUE CTYJEHTAMH CIIEIYIOIINUX PE3YIbTATOB:

JINYHOCTHBIX:

JI.L1  copMUpPOBAHHOCTH POCCUUCKON  TIpaXKAaHCKOW HJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]
PonuHou, ropmoctn 3a CBOM Kpad, CBOK PoauHy, CBOHM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

JI.2 rOTOBHOCTb K aKTUBHOM JEATEIbHOCTA TEXHOJIOTUYECKON U COIMAIbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

JI.3 TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO W CAMOOOpPa30BaHUIO HA
MPOTSHKEHUN BCEU JKU3HU;

JI.4 chopMupOBAaHHOCTH IKOJOTUYECKON KYJIbTYPhI, IOHUMAHWUE BIWSHUS
COITMATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
CpeIlbl, 0CO3HAHUE TJIO0ABHOTO XapaKTepa dKOJIOTHIYECKUX MPoOeM;

JL.5 pacmmpenue onbita AEITEIbHOCTH KOJOTHYE€CKON HAMPaBJICHHOCTH;

J.L6 oco3HaHuWE I1IEHHOCTHM  HAy4YHOW  JEATEIIbHOCTH, TOTOBHOCTH
OCYILECTBJISITh MPOEKTHYIO U MCCIEA0BATENbCKYIO JAEATEIbHOCTh UHIUBHIYaJIbHO
U B IrpyIIie.

MeTanpeaMeTHbIX:

M.1 camocrosiTenbHO (OPMYTUPOBATE M AKTyalM3UPOBATH MPOOIIEMY,

paccMaTpuBaTh €€ BCCCTOPOHHCE,



M.2 onpenenars e ACSITEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHXKCHUS,

M.3 craButh u popmynupoBaTh COOCTBEHHBIC 33Jlayd B 00Opa30BaTEILHOM
JESTENbHOCTH U ’KU3HEHHBIX CUTYalUAX;

M.4 BBISBIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U M AKTYyaJIM3UPOBATH 3a7ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HaXOIWTh apryMEHThl [JIsl JOKa3aTeJIbCTBa
CBOMX YTBEPKIAECHUM, 3/1aBATh NapaMETPbl U KPUTECPUH PEIICHUS;

M.5 cnioco6¢TBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKOM IPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHB;

M.6 BiameTp HaBbIKAMH TIO3HABATEIBHOM pediieKCMM Kak OCO3HAHUS
COBEpIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUI;

M.7  chopMHpPOBAaHHOCTH,  BHYTPEHHEW  MOTHBAIlMH,  BKJIIOYAIOIICH
CTPEMIICHUE K JOCTHKCHUIO LA U YCIIEXY, ONITUMU3M, HHUIIHATUBHOCTh, YMEHUE
JICMCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

NnpeAMeTHBIX:

I1.1. chopMUpOBAaHHOCTh TPEACTABICHUN: O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B IIO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM
cpene;

I1.2. BnajgeHWe CUCTEMOW XHWMHWYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIA CKeNleT, (QyHKIMOHAIbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PO, TOMOJIOTH, YIJIE€BOJOPOIbI,

KHCJIOPOJ- W a30TCOoACPKAIMUE COCAUMHCHHA, MOHOMCEP, IIOJIMMEP, CTPYKTYPHOC
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3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannueckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHS] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XWMHMHU; MHUPOBO33PEHUYECKUE 3HAHU,
JeXalmye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, MOJYyYECHUU U
0e30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

I1.3. chopMHUPOBAHHOCT, YMEHUW BBISBISATh XapaKTEepHbIE MPU3HAKU
MOHSATHM, YCTAaHABIMBAaTh HMX B3aMMOCBS3b, MHCIOJIB30BATH COOTBETCTBYIOLINE
MOHATHSI TIPU ONMCAHUHM COCTAaBA, CTPOEHUS M TNPEBPALICHUNM OPTaHUYECKHUX
COCJIMHCHUN;

I1.4. chopMupoBaHHOCTH  yYMEHUW  UCHOJL30BaTh  HAUMEHOBAHUS
XUMUYECKUX COCAUHEHUN MEXIYHAPOIHOIO COK3a TEOPETUYECKON U IIPUKIIATHON
XUMUA U TPUBHAIbHBIE HAa3BaHUs BAXKHEHIIMX BEUIECTB (ITUJIEH, AalECTUJICH,
HMLepuH, ¢GeHos, (opMallbJIeru, YKCyCHash KHCIOTa, TJIMLHH, yrapHbId ras,
YIJIEKUCIIBIM a3, AMMHUAK, TAIlIEHHAs] U3BECTh, HETAIlIeHasl U3BECTh, IUTHEBAS COAA
U JPYrux), COCTaBIATH (POPMyJIbl HEOPraHMYECKHX M OPraHUYEeCKUX BELIECTB,
YpaBHEHUSI XUMHUYECKUX PEaKIUi, OOBACHATH WX CMBICI; TMOATBEPKIaTh
XapakTepHbIe XUMHYECKUE CBOMCTBaA BEILIECTB COOTBETCTBYIOILMMU
DKCIEPUMEHTAMHU U 3AMHUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUIM;

I1.5. chopmHupoBaHHOCTP yMEHHMHM YyCTaHaBIMBATh IMPUHAMJICKHOCTH
M3YUYEHHBIX HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB K ONMPEAEIEHHBIM Kaccam
Y TpyIIaM COCAWHEHUH, XapaKTEpPU30BaTh MX COCTAB U BaKHEWIIME CBOWCTBA;
ONpEeNeNATh BUAbl XMMUYECKUX CBSI3€H (KOBAJEHTHAs, MOHHAs, METAJIMYecKas,
BOJOPOJIHASI), THUIBl KPUCTAJUIMYECKUX PEIIETOK BEIECTB; KIacCU(DUIMPOBATH
XUMHUUYECKUE PEAKIUU;

[1.6. B1ajmeHHEe OCHOBHBIMHM METOJAMHU HAyYHOI'O IIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJIEHUH (HaOJt0/IeHre, U3MEPEHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE);

[1.7. chopMHUPOBAaHHOCTP YMEHUN NPOBOAMUTH PACUEThl MO XHUMHUYECKUM

dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
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BEJIMYMH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAaCCHI,
o0beMa (HOpMalbHBIC YCIOBHS) Tra3oB, KOJHMYECTBA BEIIECTBA: HCIOJB30BATh
CUCTEMHBIE XWMHYECKWE 3HAHUS M1 TMPUHATUS PEUIEHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM;

I1.8. chopMUPOBAaHHOCTh YMEHUN MIIAHUPOBATH U BBIMOJIHATH XUMUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUH, MTOTYUYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHUM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIAOOPATOPHBIM OO0OpPYJOBAaHHEM, NPEACTABISATH PE3YyJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakiuit 1 GopMyIHPOBaATH BEIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

I[1.9. chopMHpPOBAaHHOCT,  YMEHHUS  AHAIMU3UPOBATH  XUMHUYECKYIO
uHOpMAIMIO, TOJIYy4aeMYyl0 M3 pPa3HbIX HCTOYHHKOB (CPEJICTB MacCOBOM
uH(popmaiuu, cetb IHTEpHET U ApyTHE);

I1.10. chopMupoBaHHOCTH yMEHHM COOJIIOAATh MpaBUiIa IKOJOTHUYECCKU
1eaecoo0pa3HoOro TMOBEJACHUSI B OBITY M TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXpPaHEHHSI CBOETO 3[I0POBbS U OKPYXAIOWIEH MPUPOIHON CpEIbl; OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAas
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yYMEHBIIEHUS H
MpEAOTBPAIICHUS UX BPEIHOTO BO3AECHCTBHS HA OPTaHU3M YEJIOBEKA;

I1.11. pnst oOywaromuxcs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3J0POBBSI:
yMEHHE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB
Y XUMUYECKUX SIBJICHUM;

I1.12. nnsa cnenbix U cIa0OBUAAIINX OOYYAIOIMMXCS: YMEHUE HCIIOb30BaTh

penbedHO TOUEeUHYI0 cucTeMy oOo3HaueHuid JI bpaiins mis 3amucu XUMHYECKHX

popmyn

5. COAEP’ KAHUE YYEBHOI'O TIPEIMETA OVYIIL.07 XUMUA

HaumenoBanue Conep:kanue yuyeOHOro Marepuajia u (OpMbI OpPraHU3aALMHU
pa3aesioB U TeM AeATeJIbHOCTH 00y4AKIIHUXCS




1 Cemectp

Pa3zgen 1. OcHoBBI CTpocHUusd BeUleCTBa

Tema 1. CTtpoeHue
aTOMOB XHMHYECKHX
3JIEMEHTOB H
npupoaa
XHMHYECKOil CBA3M.
OcHoBHOE
coJep:xaHue.

Bewecmeo. Amom. Monexkyna. Xumuveckuii snemenm. Annomponus.
CoBpemeHHass Mojenb CTpoeHHs aroma. CHUMBOJMYECKUH SI3BIK
XUMHUU. XUMUYECKUN 3JIEMEHT. DJIEKTPOHHAsi KOHQUTypalus aToma.
Krnaccudukamuss XUMHYECKHX JJIEMEHTOB (S-, P-, d-dIeMEHTHI).
Banentuble 3iekTpoHbl. BalleHTHOCTB. OIEKTpOHHas IpUpOJA
XUMHUYECKON CBA3H. DJIEKTPOOTPULATENBHOCTh. Buabl XxumMuueckon
CBA3U (KOBaJEHTHas, MOHHAs, METaJJIMYecKasi, BOJOpPOJHAs) M
crocoObI ee 00pa3oBaHuUs.

Ilpakmuueckan padoma Ne . PeumieHue pac4éTHbIX 327124 Ha
YCTAHOBJICHHE CBSI3U MEXK1Y CTPOEHHMEM aTOMOB XMMHYECKHUX
3JIEMEHTOB M MCIO0JIb30BaHNEe XUMHYECKOH CHMBOJIMKH.

Pemenue 3amannii Ha HCIOJB30BAaHHME XHMHUYECKOW CHMBOJIMKH H
Ha3BaHUU COEJUHEHUN MO HOMEHKJAType MEXKIyHapOJHOTO CO03a
TEOPETUYECKON U MPHUKIATHON XMMHUHU U TPUBUAIBHBIX Ha3BAHUM IS
COCTaBIICHUS XUMHYECKHX (OPMYN [BYXaTOMHBIX COEAMHEHUMN
(okcHII0B, CYTb(GUAOB, THAPUAOB U T.I1.) U JPYTHX HEOPTAaHHUECKUX
COE€IUHEHUH OTACIBbHBIX KJIAaCCOB.

Tema 2.
Iepuoauveckuii
3aKOH H Ta0auua
JILAA. MenaejieeBa

Qusuueckuu cmvicn Ilepuoouueckoeo 3axkonma J[.H. Menoeneesa.
3aKOHOMEPHOCTH M3MEHEHUs] CBOMCTB XHUMHYECKHX DSJIEMEHTOB,
00pa3yeMbIX UMM TMPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XHMHYECKOro sjieMeHTa B Ilepuonuueckoi cucreme.
MupoBo33peHUecKoe U HaydyHOe 3HaueHue [leproanyueckoro 3akoHa
H.N. Menneneena. [Ipornossr .M. MenaeneeBa. OTKpBITHE HOBBIX
XHUMUYECKHX DJIEMECHTOB.

Pazgen 2. XumMu4ecKHe peakiuu

Tema 1. Tunsl
XHUMHYECKHX
peaxuuii

Knaccugpukayuss u  munvl  Xumuueckux peaxyui ¢ ydacmuem
Heopeanuueckux eeujecmg. (COCTaBIEHWE YpaBHEHHUH peakuui
COCJIMHEHUS, Pa3JOXKEeHMs, 3aMelIeHUs, OOMeHa, B T.4. peakuui
TOpEHUsl, OKHCIICHHUS-BOCCTAHOBIICHUSA. YPAaBHEHHUS OKUCICHUSA-
BOCCTAHOBJICHHMSL. Crenenb OKHCJICHUS. Oxucnurens "
BoccTaHOBUTENb. (COCTaBICHHME W YPaBHUBAHHME OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PpEAKIUil METOJOM 3JIEKTPOHHOIo OaiaHca.
OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE peakuuu B IpupoJe,
IIPOM3BOJICTBEHHBIX NPOIECCAX U KU3HENEIATEIBHOCTH OPTraHU3MOB.

Ilpakmuueckan paooma Ne 2. BbinosiHeHue pacyeTHbIX 3aJaHUil
0 YpPaBHEHMSM XHUMHMYECKHX peakuui. KonaudyecTBeHHBIE
OTHOLIEHMS B XUMHH. OCHOBHBIE KOJNYECTBEHHBIE 3aKOHBI B XUMUU
M pacyeTel II0 YPaBHEHMSM XHUMHYECKMX peakuumid. Moap Kak
€IMHHLA KOJM4YecTBa BemlecTBa. MorsipHas Macca. 3aKOHBI
COXpaHEHMsI MacChl U HEPTUU. 3aKoH ABorajpo. MosspHblil 00beM
razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSAM
XUMHYECKMX peaklMi C HCIOJIb30BAHHEM Macchl, o00beMma
(HOpMaJIbHBIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIIECTBA.

Tema 2.
DeKTPOIUTHYECKAS
AMCCOIMALIUA U
HOHHBLIH 00MeH

Teopus snexmponumuueckou ouccoyuayuu. Howuwl. Dnexmpoaumal,
Heaekmpoaumol. Peakimu noHHoro oomena. CocTaBlIeHHE peaKIIuil
MOHHOTO OOMEHa MyTeM COCTaBJICHHSI MX TOJHBIX M COKpAIIEHHBIX
WOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pE€aKIMU. 3aJaHus Ha
COCTABJIICHME HMOHHBIX peakuuid Teopus  3IIEKTPOIUTHYECKON
nuccouranuu. HWMOHBL. DIEKTPOJUTHI, HEIIEKTPOIUTHI. Peakiuun
noHHOro obmeHa. CocTaBieHHE peakluii MOHHOTO OOMEHa IyTeM
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COCTABJICHUSI WX IIOJHBIX M COKpAIEHHBIX WOHHBIX YpaBHCHH.
KuciotHo-ocHOBHBIE peakiuu. 3alaHusi Ha COCTaBJICHHWE HOHHBIX
peaKIui.

Ilpakmuueckaa paooma Ne 3. DJIeKTPOJHUTHI H He 3J1eKTPOJIUTHI.
HUccienoBanue THUNOB XUMHYeCcKMX peakuui. Hccienoanue
TUNOB (II0O COCTaBy M KOJHMYECTBY HCXOJHBIX M OOpPa3yIOIIUXCS
BEIIIECTB) M MIPU3HAKOB XUMUUYECKHX peakiuid. [IpoBeaenue peakmuit
MOHHOTO 00OMEHa, OIpE/IeJICHIE CPEIbl BOJIHBIX PACTBOPOB. 3a/laHUs
Ha COCTABJICHHE HOHHBIX PEAKIIHil.

Pasznen

3. CTpoeHne H CBOIiCTBA HEOPraHMIECCKHUX BC€UICCTB

Tema 1.
Kanaccupuxanus,
HOMEHKJIATYpa H
cTpoeHHne
HEOpPraHu4ecKHX
BelllecTB

Knaccugukayus, wnomenknamypa u cmpoeHue HeopeaHu4ecKux
sewecms. llpeamer HeopraHwdeckod xumun. Kiaccudukanus
HEOpraHMYeCKUX BemecTB. [IpocThle U  CIOXKHBIE BEIIECTBA.
OcCHOBHBIE KJIACChl CJOXHBIX BEIIECTB (OKCHUIBL, THUIPOKCHUIBI,
KHCTIOTBI, CcoiM). B3auMOCBSi3b  HEOPraHMYECKHUX  BEIIECTB.
ArperaTHble COCTOSHUS BemlecTBa. Kpucrammmueckue u amopdHbie
BelecTBa.  TWUMbl  KPUCTAIUIMYECKUX  pEIIeTOK  (aToMHas,
MOJICKYJISIpHAs, MOHHAS, METaJUIMYecKast). 3aBUCUMOCTh (PH3UIECKUX
CBOICTB  BemlecTBa OT THUMA  KPUCTAUIMYECKOW  PEIIETKH.
3aBUCHUMOCTh ~ XMMMYECKON aKTUBHOCTH BELIECTB OT BHJA
XUMHUYECKON CBSI3U U THUIA KPUCTAJUIMUECKON pemieTkd. [Ipudunbl
MHOT000pa3usi BEIIECTB.

Ilpakmuueckaa paboma Ne 4. Pemenue 3agaHu 10
KjIaccupukanu, HOMEHKJIaType M XUMH4YeCKHM (opmyiaM
HEOpPraHu4YecKux BemlecTB. HoMmeHknIaTypa HeOpraHHYECKHUX
BEIIECTB: Ha3BaHUE BEIIECTBA MCXOJS U3 UX XUMHUECKOH (hOpMYIIbI
WIA COCTaBJICHHE XMMHUYECKOH (OopMysabl HCXOAS M3 Ha3BaHMSA
BeuiectBa 1o MexayHapoaHodt (MIOITAK) wnmm  TpuBnanbHOU
HOMEHKJIATYpE. Pemenue IIPAKTUYECKHUX 3aJlaHui 1o
KJacCU(UKallMM, HOMEHKJIAaType U XUMHYECKUM Qopmyiaam
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIACCOB.

Tema 2. Pu3uKoO-
XHMHYECKHeE
CBOMCTBA
HEOPraHu4eCKHX
BeEILECTB

H3yuenue uzuueckux u XumMuuyeckux C60UCME Memanios u ux
Ccnoco608 noydenus.

Mertannbl. 3HaueHHE METAJUIOB W HEMETaUIoB B MPUPOAE U
JKU3HEACITENbHOCTH YeJIOBEKa U opranu3sMoB. Koppo3usi metanos:
BU/JIbI KOPPO3HUH, CIIOCOOBI 3aIlUTHl METAJJIOB OT KOPPO3UH.

H3yuenue ¢husuueckux u XumMuueckux Ce0UCME HeMemanlos U ux
Ccnoco608 noydenus.

Hemeramnbl. Tunuuneie cBoiictBa HemetamwioB [V— VII rpynm.
Knaccudukanus © HOMEHKJIaTypa COEIUHEHUH HEMEeTaJuIoB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE.

Onpeoenenue Xumu4eckux c80UCmse HeOpP2aHU4eCKUx 6euecms.
3aKOHOMEPHOCTH B HM3MEHEHMM CBONCTB IIPOCTBIX  BEILECTB,
BOJIOPOJHBIX COEAMHEHHM, BBICIIUX OKCHUJOB U THIPOKCHU/IOB.
Koumponsnaa  paboma  Nel. Crpoenme M CBOMCTBa
HEOPraHU4eCKUX BellecTB.

Tema 3.
NpenTnduxanus
HEOPraHU4YecKux
BelleCTB

Ilpakmuueckue padomul No§, 6. Hnentudguxanns
HCOPraHM4€CKUX BE€HIECTB. Pemenue SKCIICPUMCHTAJIBHBIX 3ajayd
M0 XMMHYECKHM CBOWCTBAM METaUIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U TIOTYYCHHUIO COSIMHEHUIH METAJUIOB M HEMETAJIIOB.
I/IIIGHTI/I(I)I/IKaLII/ISI HCOPTraHUYCCKUX BCUICCTB C HCIIOJB30BAHUCM HUX
(U3NKO-XMMHUYECKIX  CBOMCTB,  XapaKTEePHBIX  KA4eCTBEHHBIX
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peakumii. KadecTBeHHBIE peakiuu Ha cynbdar-, kKapOoHAT- H
XJIOPpUA-aHWOHLBI, HA KATUOH aMMOHUS.

Ilpakmuueckue paoomwvr Ne7, 8. CocraBjieHHe ypaBHEHHH
XHMUYECKHX peakuMi. YpaBHEHHMS XHMMHMYECKUX pEakud ¢
Y4aCTHEM IPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BEIECTB: METAJIJIOB
U HEMETaJUIOB; OKCHUIOB METAaJUIOB, HEMETAIJIOB M aM(OTEPHBIX
AIIEMEHTOB; HEOPraHWYEeCKUX KHCIOT, OCHOBAaHHN U amM(pOTEpHBIX
TUAPOKCUOB; HEOPraHMYECKUX COJIEH, XapaKTepU3YIOUIMX MX
CBONCTBA.

Pemenne npakTuKo-OpUEHTHUPOBAHHBIX TEOPETUUYECKUX 33JaHUN Ha
CBOIICTBa, cOCTaB, MOJy4eHHEe M Oe30macHOe HCIOJIb30BaHUE
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOHN
JIeATEIbHOCTH YEJIOBEKA.

2 CemecTp

Pasnen 4. CtpoeHune u CBOMCTBA OPraHUYeCKHX BelleCTB

Tema 1.
Knaccupuranus,
CTPOEeHHE U
HOMEHKJIATypa
OpPraHMYecKux
BellleCTB

Beeoenue. Ilpeomem, mecmo u 3mnauenue oOp2aHu4eckou Xumuu 8
cucmeme eCmecmeeHHvlX HayK.

[TosiBneHue U pa3BUTHE OPraHUYECKON XUMUU KaK HAYyKH.
XHWMHYECKOE CTPOCHHE KaK IOpAJOK COCIMHEHUS AaTOMOB B
MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTU. OCHOBHBIE MTOJIOKEHUS TEOPUU
XMMHYECKOTO  CTPOCHMsSI ~ OpPraHM4eckux  coenuHeHudn  A.M.
byrnepoBa.  YrieponHelii  CKEJIET OpPraHUYECKOM  MOJIEKYJIBI.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHMSI MOJIEKYIL.
W3omepus u n3oMepsl.

[lonstue o ¢yHknuoHanpHOW rpymnmne. Panukan. [lpuHIumns
KJIaCCU(UKALMM  OpPraHM4YecKUX COoequHEHHH. MexayHapoaHas
HOMEHKJIATypa W IPUHUUIOBI HOMEHKJIATYpbl  OpraHMYECKHX
coenquHeHuil. [lonste 00  a3zoTcoAepKamMX  COEOUHEHMSX,
OMOJIOTMYECKH aKTHBHBIX BellecTBax (yriaeBojax, JKUpax, Oenkax u
Ip.), BBICOKOMOJIEKYJSPHBIX COEIUHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO).

Ilpakmuueckas padoma Ne 9. CocTaBjieHHe HOMEHKJIATYPHI
BellecTB Mo ux ¢gopmyJe, cocrapieHue GopMyJibl BelecTB M0 X
Ha3BaHuw. HoMeHKIaTypa OpraHMYecKHUX COCIMHEHUH OTAEIhHBIX
KJIacCOB  (HACBHIILIEHHbIE, HEHACBIIEHHbIE W  apoMaTUYecKHe
YIII€BOAOPOMABI, COIUPTHI, (PEHOJBI, ANbIETUIbI, KETOHBI, KApOOHOBEIE
KUCIOTHI U JIp.) CocTaBiieHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMyIT OpPraHNYEeCKUX BEUIECTB OTACITBHBIX KIACCOB, UCTIONB3Ys MX
Ha3BaHUS [0 CHUCTEMAaTHYECKOW U TPHUBHAJIBHONH HOMEHKJIAType
(3TUNeH, aueTWwieH, TNuuepuH, (eHon, dopmampaerus, ykcycHas
KHCJIOTA, TIUIHH).

Ilpakmuueckaa paooma Ne 10. Pacuersl npocreiimeii ¢popmyJib
opraHM4eckoid MoJekyabl. Pacuerbl mnpocteifmeit  Gpopmyisl
OpraHUYeCKON MOJIEKYJIbI, UCXO/Isl U3 DJIIEMEHTHOro cocTana (B %).

Tema 2. CBoiicTBa
OpPraHMYecKux
coeInHEeHnH

Dusuko-xumuyeckue COUCMEA NPeOeNbHblX U  HenpeoesbHblIX
V2nes000po0os.

OcobenHocTu Kiaccu(UKalUd U HOMEHKIATYphl BHYTPU KIlacca;
TOMOJIOTHUYECKHUH psin U obmas (opmyna; uzomepus; (HU3HIECKUE
CBOICTBa, XUMHYECKHE CBOICTBa; CIIOCOOBI TMONy4YeHUs): —
npenenbHble YTIeBOMOPOAbl (alKaHbl M IMKJIOANKaHbl). ['opeHue
METaHa Kak OJWMH U3 OCHOBHBIX HMCTOYHHUKOB TeIUla B
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MPOMBIIIIEHHOCTH M ObITy. CBONCTBA HMPUPOJHBIX YIIIEBOJOPOJIOB,
HaXOXXJCHHE B MPUPOJEC M NPHUMEHEHHE aJKaHOB; HeTpe/ebHbIC
(anmKeHbl, aJKUHBI U ANKAJUEHbI) U apOMaTHYECKHE YTIIEBOJIOPOIbI.
'openne anerwsieHa Kak MCTOYHHMK  BBICOKOTEMIIEPATYPHOIO
IJIAMEHH IS CBapKU U PE3KU METaJUIOB.

Dusuko-xumuyeckue ceoticmea KUCTIOPOOCOOePIHCAUYUX u
A30MCO0EPHCAUUX COCOUHEHUII.

OcobeHHOCTH KJaccU(UKAMK W HOMEHKJIATYyphl BHYTPH KJlacca;
TOMOJIOTUYECKUN psii U obmas Qopmyna; uzomepusi; (usnuecKue
CBOICTBA; — KUCIOPOJICOICPKAIINE COSAMHCHHSI (CITUPTHI U (PEHOJIBI,
KapOOHOBBIE KHUCIOTHI U J(PUPBI, AIbAECTHUABI U KETOHBI, KUPBI,
yIIE€BOABI); —  A30TCOJAEpJKalllMe€  COEAMHEHUs  (aMUHBI U
AMUHOKHUCJIOTBI,  Oeyiku).  BBICOKOMONEKYISpHBIE  COEMHEHUS
(cunTeTHMYEeCKME W OWoJIOrHYecKu-akTUBHBIC).  [IpakTHueckoe
NPUMEHEHHUE STUICHIJIMKOISA, IuiepuHa, ¢eHona. Ilpumenenue
dopManbaeruia, aueTalblerusia, yKCyCHOM KuCIOThl. Mplia Kak
CONM BBICIIUX KapOOHOBBIX KHCIOT. Moromue CBOWCTBa MbLIA.
Mounomep, nonumep, CTpyKTypHoe 3BeHO. [lomumepusanus sTuneHa
KaK OCHOBHOE€ HaIPaBJIEHUE €T0 UCIIOJIb30BAHHUS.

Ilpakmuueckaa padoma Ne 11. CocraBiieHue ypaBHeHHil
XHMHYECKMX peakuuid OpraHuvyecKkux coeauHeHuid. CBolicTBa
OpraHMYECKUX COEJUHEHHM OTAENbHBIX KJIaccoB (TpUBHAJbHAS U
MEXyHapoaHas HOMEHK/IaTypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI
MOJIYYeHUS): TIpe/iebHbIe (aJTKaHbl M IIUKIOAJIKAHbI), HEMPEIeIbHbIE
(ankeHbl, aJKUHBI M aJKaJUEHbl) U apOMATUYECKHUE YIIJIEBOJIOPOJIBI,
CHUPTHI U (EHOJBI, KAPOOHOBBIE KHUCIOTHI U IPUPHI, aIbIETUIBl U
KETOHBI, AaMHMHBI WM  aMHUHOKHCIOTBI,  BBICOKOMOJIEKYJISIPHbBIE
COEeIMHEHUs. 3aJaHusl Ha COCTaBJIEHHME YPABHEHMH XUMHYECKHX
peakuuil C y4acTUEM OpraHMYECKHX BEIIECTB HA OCHOBAaHUM HX
COCTaBa U CTPOEHHSI.

Ilpakmuueckasa paboma Ne 12. IlojydeHue 3TUIeHA U M3y4YeHHUe
ero cBoiicTB. [lpeBpaiieHuss OpPraHUYECKUX  BEILIECTB IpHU
HarpeBaHuu.  MogenupoBaHue  MOJEKYd M XMMHYECKHX
IpEBpaLlCHUH Ha IPUMEpE dTaHa, STUICHA, aleTHIICHA U JIp.

Ilpakmuueckasa paboma Ne 13. OnmnpenejieHue CBOMCTB
opraHuvyeckux coeguHeHmii. CocTaBleHHE CXeM peakuuil (B TOM
qucie o IPEJIOKEHHBIM Herno4Kam IpeBpalleHuii),
XapaKTEepU3YIOLIUX XUMHUYECKHUE CBOICTBA OpPraHUYEeCKUX
COCIMHEHUH OTIENbHBIX KJIACCOB, CIOCOOBI HX TMOJYYEHUS H
HAa3BaHUC OPraHUYCCKHUX COC}II/IHGHI/Iﬁ 110 TpPIBPIEl.]'IBHOfI 041
MEXYHAPOJAHOM CUCTEeMaTHUYeCKOM HOMEHKIIATYpe.

Tema 3.
HNpenTuduxanus
OpPraHuYecKux
BelleCTB, UX
3HAYeHHE U
NpUMeHEeHHue B
OBITOBOM U
NMPOU3BOACTBECHHOM
JesATeJIbHOCTH
YeJI0BeKa

Buoopaanuueckue coeounenus. Ilpumenenue u duonocuueckas poib
yenego0os. OKHCICHHE YIJIEBOJOB — MCTOYHHK HSHEPIHMU >KUBBIX
opranu3zMoB. OOnacTh HpPUMEHEHUsS aMUHOKUCIOT. [IpeBpaiienHus
OenkoB mnumM B opraHuzMe. buonorndeckue ¢GyHKIHUU OEIKOB.
buonornueckue Qynkuuu xupoB. Ponb opranumdeckoidl XUMHUHM B
peleHny mpobeM MUIIEeBON 6e301MacHOCTH.

Ponv opeanuueckoti xumuu 6 pewienuu npoodnem 3HepeemuiecKol
bezonacHocmu, 6  pazeumuu  MeOUYuHsvl, CO30AHUU  HOBbIX
Mamepuanog, HOBbIX UCMOYHUKOS JHepeuu  (anbmepHamueHble
ucmouynuxu  5Hepauu). ONACHOCTb BO3ACHUCTBUS HA  JKUBBIC
OPraHM3Mbl  OPTaHMYECKUMX  BEIIECTB  OTACIBHBIX  KJIACCOB
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(YTJI€BOIOPO/IBI, CIIUPTHI, beHoIHl, XJIOPOPTraHUYECKHE
MPOU3BOJIHBIC, ANBIACTUIBI W JIP.), CMBICI TOKa3aTess MpeIeTbHO
JIOITYCTUMOW KOHIICHTPAIHH.

Koumponsnaa paboma Ne 2 no pasneny 4. Ctpoenue u cBOicTBa
OpPraHHYeCKHX BeleCTB

Paznen 5. KuneTnyeckne u TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTHU NMPOTEKAHUA

XHUMHYECKHX peaKkumid

Tema 1. CxopocTsb
XHMHYECKHX
peaxkumii.
Xumuyeckoe
paBHOBecHe

Ckopocmb  xumuueckux  peakyui. CKOpOCTb  peaklHH, €€
3aBHCHUMOCTh OT pAa3lIM4YHBIX (DAKTOPOB: HPUPOIBI PEArHPYOIINX
BEILECTB, KOHLIEHTPALlUU PEarupyrouIux BEIIECTB, TEMIIEPATypbl U
IOUIad  pPEaKUMOHHOM moBepxHocTu. TemnoBeie  APexTs
XUMHUYECKUX peakuil. JK30-1 3HI0TEPMHUUECKUE, PEAKIUH.
Xumuyeckoe pasHosecue. OOpaTUMOCTh peaKkIuid. XUMHUYECKOE
PaBHOBECHUE U €Tr0 CMEIICHUE MO/ JCUCTBHEM PA3IUYHBIX (PaKTOPOB
(KOHILIGHTpalMsl PEareHTOB WM NPOAYKTOB pEakIuu, JaBlICHUE,
TeMIlepaTypa) I CO3[aHUsS ONTHUMAIbHBIX YCIOBUW MPOTEKaHUS
xuMuueckux npoueccos. [Ipunmun Jle [larense.

Ilpakmuueckaa paboma Ne [4. BpluncieHHss CKOpPOCTH
XMMHYeCKMX peakuuil. PemeHue npakTUKO-OPUEHTHPOBAHHBIX
3alaHUi Ha aHanu3 (HaKTOPOB, BIUAIONIMX HAa W3MEHEHUE CKOPOCTH
XMMHUYECKOH  peakiuuM, B T.4. C TO3MLUUH  3KOJIOTMYECKH
11eJ1€c000pa3HOro MOBEAEHUS B OBITY M TPYJIOBOM JIEATEIbHOCTH B
LEJIIX COXPAHEHHUs CBOErO 3JI0POBbSl M OKpYXKarolled HpUupOAHOI
CpeJIbl.

Ilpakmuueckaa paboma Ne 15. YcTaHOBJeHHEe XHMHYECKOTO
paBHOBecHsl B peakunusx. PemieHue MpakTUKO-OPUEHTUPOBAHHBIX
3ajaHuii Ha npuMeHeHue npuHiuna Jle-Illatense mis HaxoxaeHUs
HaIlpaBJICHUsI CMEIIEHUSI PABHOBECHS XUMHUUECKOU PEaKIMK 1 aHAIHN3
(bakTOpOB, BIUSIONIMX HA CMEIICHHE XUMHUYECKOTO PABHOBECHSI.

Pa3nes 6. PacTBopbl

Tema 1. IlonsiTue 0
pacTBopax

Ilousmue o pacmeopax. PacTBopeHue Kak (DPHU3UKO-XUMUYECKUMA
npouecc. PactBopel.  CmocoObl  MPUTOTOBIEHUS  PacTBOPOB.
PactBopuMocTs. MaccoBast 1011 pacTBOpeHHOTro BemecTBa. CMbICT
MOKa3aTeNnsl MpeAesbHO JONYyCTUMOW  KOHUEHTpAlMU U €ro
WCIIOJIb30BaHUE B OIIEHKE JKOJIOTMYECKoW Oe3omacHocTH. Perenue
MPaKTUKO—OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPHI,
UCIIONIb3YeMble B OBITOBOM U MPOU3BOJCTBEHHOW AESITETHHOCTU
YeJIOBeKa.

Tema 2.
HccnenoBanue
CBONCTB PacTBOpPOB

Ilpakmuueckas paooma Ne 16. HWcciaenoBanume CBOWCTB
PacTBOpPOB.

[IpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBO, %) KOHIIEHTPAITIH
(c MPaKTUKO-OPHUEHTUPOBAHHBIMU BOIIPOCAMHU) U OTIPEICIICHHE CPEIbI

BOJIHBIX PacTBOPOB. Pelenre 3a1ay Ha IPUTOTOBJICHUE PACTBOPOB.

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM 1eATEJbHOCTH YeJI0BEKA

Tema 1.

Xumus B ObITY H
MPOM3BOACTBEHHOMI
AeATEeJbHOCTH
YyeJI0BeKa

Xumuss 6 Obimy u NPou3BOOCMBEHHOU OesIMENbHOCMU YelloBeKd.
Hogeimme 1QOCTHMXKEHHST XUMHUYECKOM HAayKM M XUMHYECKOH
TexHonoruu. Ponp XuMum B 00ECIEUEHUH OJKOJOTHYECKOM,
DHEPreTHUECKON M MUIIEBONH O€30MacCHOCTU, PAa3BUTHH MEIUIMHBIL.
[IpaBuia moucka M aHanmM3a XUMHUYECKOM uHopmanmuu U3
pa3IMYHBIX MCTOYHHMKOB (Hay4YHass W Y4eOHO-HAy4Has JIUTEpaTypa,
cpecTBa MaccoBoi nH(popManuu, cetb UHTEepHET).
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Ilpakmuueckan paboma Ne 17. llpeacraBjieHue pe3yJibTaToOB
pelieHusi KeiicoB B ¢opMe MHHHM-I0KJAaAa ¢ Ipe3eHTalUe.
[Towick ¥ aHanM3 KEeWCOB O NMPUMEHEHWU XMMHYECKUX BEILECTB U
TEXHOJIOTUH ¢ y4eToM Oynymiei mpodecCHOHAIbHON A TEIbHOCTH.

Hrorosas kouTposabHasa padora Ne3 mo pasgesam 5, 6, 7.

Hrorosas arrecrauus (1 pepeHpoBaHHbIN 324€T)

6. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA

Ne HANMEHOBaHHe Pa31esI0B U TeM BCEero | JeKuHus | NpaKTHYecKHe

n/n padoThI

Pa3nes 1. OcHOBBI CTPOEHHUSI BellleCTBA

1. Tema 1. CTpoeHre aTOMOB XMMHUYECKUX 2 2
AIIEMEHTOB H MIPUPOJA XUMHUYECKON CBSI3H.
OCHOBHOE coJIep>KaHue.

2. Tema 2. Ilepuonnueckuii 3aKoH U TabnuLa 2 -
J.1. MeHnneneeBa

Pa3nea 2. XumMnueckue peakuum

3. Tema 1. TUIIBI XUMHUYECKUX PEAKITUI 2 2

4, Tema 2. DIeKTpOJIUTHYECKAS AUCCOIUALINS U 2 2
MOHHBIN 0OMEH

Pa3pnen 3. CTpoeHune u CBOMCTBA HEOPraHNYeCKHX BelleCTB

o. Tema 1. Knaccuduxanus, HomeHk1aTypa u 2 2
CTPOEHUE HEOPTraHUYECKHX BEILECTB

6. Tema 2. OU3NKO-XUMHUYECKHE CBONCTBA 6 2
HEOPraHMYEeCKUX BEIIECTB

1. Tema 3. Unentudukanys HeOpraHM4ecKux - 8
BEIIECTB

34 16 18

Pa3nea 4. CtpoeHue M CBOHCTBa OPraHNYeCKHX BelleCTB

8. Tema 1. Knaccudukanus, ctpoeHue u 4 4
HOMEHKJIATypa OPraHMYECKUX BEIIECTB

9. Tewma 2. CBOIICTBAa OpraHUYECKUX COETMHEHHUM 4 6

10. | Tewma 3. UnenTHdUKAIHS OPraHUIECKUX 4 2

BEILIECTB, UX 3HAYECHUE U IPUMEHEHUE B
OBITOBOM M TIPOM3BOICTBEHHOM JIEATETLHOCTH
YeJoBeKa

Paszpnen 5. Kunernueckue U TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUA
XHUMHYECKHX peaKui

11. Tema 1. CKOpOCTh XUMHUUYECKUX PEAKIIUH. 4 4
XHUMHUYECKOE PABHOBECHE

Paspnen 6. PacTBopsl

12. | Tewma 1. IlonsiTHe 0 pacTBOpax 2 -

13. | Tewma 2. MccnenoBaHue CBOWCTB pacTBOPOB - 2

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

14. | Tema 1. Xumus B ObITY U IPOU3BOACTBEHHOMN 4 4
JeSITEIbHOCTH YEJIOBEKA

15. 44 22 22
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16.

HNrorosas arrecranus (1uddepeHupoBaHHbINA 324€T)

| 78 | 38 | 40

[Ipu peanuzauuu conepxaHusi 001eo0pa3zoBaTEILHOTO y4eOHOro mpeiMera

OIIB.03 Xumus B npenenax ocBoenus OITOIT CIIO nHa 6a3e 0CHOBHOro 0O0IIIEro

oOpa3oBaHus ¢ Oy4deHHEM cpenHero oomero oopazoanus (IITICC3):

Buj yueOHoi1 padoThl

O0beM yacoB

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbl 78
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
JIEKLIUA 38
MIPAKTUYECKHUE 3aHITUS 40

nabopaTopHbIC 3aHATHS

VYy4yeOHbIM [IaHOM
HE MPEyCMOTPEHO

Camocmosmenvras paboma ooyuaowe2ocs

VYy4yeOHbIM [JIaHOM
HE MPEIyCMOTPEHO

IIpome:xxyTounasi arrectanusi B popme nuddepeHnuaibLHOr0 3a4era

7.YYEBHO-METO/INYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOIi 1151

OCylIeCTBJIEHHSI 00Pa30BaTEILHOTO NMpolecca

OCHaIIEHHOCTD CNeNUAJIbHbIX

Ne HaumMmeHnoBaHnue CllenMMaJIbHbIX HOMeI[IeHHﬁ )/ | o o
. N NMOMEIeHUI ¥ OMEeIeHUH 1151
l'[/]'[ NOMCILICHUH TJIFd CAMOCTOATECJIbHOHN paﬁOTbI -
CaMoOCTOSITeIbHOM PadoThl
VYyeOHast ayTUuTOpHsL UI IPOBEICHUS VYuyebHas ayTuTOpHs U1 IPOBEIECHUS
yUEOHBIX 3aHATHIA: y4EOHBIX 3aHATHIA:
414056, 1. ocka y4eOHas
AcTtpaxaHckasi 00J1acTb, 2. Pabouee mMecTo npernoaaBaTess
r AcTpaxasp, 3. KommuiexT yueOHoi meOenu Ha 25 yer.
p-H JIeHMHCKUH, 4. Harnsauaeie mocoous (Habops
yn. Tatumesa, 11 18a, APOCTEP>KHEBBIX MOJAEJIEN MOJIEKYI,
1 1 srax, 9 xopryc, aynuropus Ne 101 MOJIEIN KPUCTAIUIMUECKHUX PELIETOK
3 3 5

KOJUICKITH MTPOCTHIX U CIIOYKHBIX BEIIECTB
Y KOJUIEKIIUH TIOJIMMEPOB; KOJUIEKIIUS
TOPHBIX MOPOJ M MUHEPAJIOB, Ta0IHIIa
MeneneeBa, TabauIa pacTBOPUMOCTH,
PSI AKTUBHOCTH METAJIJIOB)

5. IlepeHOCHOM MYJIbTUMEAUNHBIN
KOMILIEKT
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6. octyn x nHGpOpMaITMOHHO-
KOMMYHHKAIIMOHHOU ceTh «HTepHeT»

[Tomernienue asst caMoCcTOsTENbHOM padoThl: | [lomelienue st caMoCcTOATENbHON

414056, paboTHI:
AcTtpaxaHckasi 00J1acTb, 1. KommnekT yae6Hoi Mebenu Ha 50 ved.
r AcTpaxaHb, 2. KomrutekT yueOHO-HarIs AHBIX TTOCOOUI
p-H JIeHMHCKUH, 3. Komnretoreps! - 8 1T.
2 yi. Tarumena, 1 18a, 4. CraiuoHapHbIi MYJIbTUMEIUITHBII
2 srax, nomeuienue Ne 7 KOMIIJIEKT

5. doctyn x uHGOPMAaITMOHHO-
TEJIEKOMMYHUKAIIMOHHON CETH
«nTepuer»

7.2. PekoMenayemMasi qureparypa
@) OCHOBHAsL yueOHAs Tumepamypa:

1. Audunorenora, . B. Xumusa: ydeOHUK W TPAKTUKyM MJi CPEIHETO
npodeccruoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3A., uchp. u jgon. — Mocka: U3narensctBo FOpaiit, 2022. —
291 c.

2. Tabpuensun O.C. Xumus 10 wmacc. (bazosiii ypoBeHs)/ ['abpuensn
O.C., OctpoymoB WN.I'., CnankoB C.A.— 4-e u3z., crep. — M.: «IIpocseiienue»,
2023. — 128 c.

3. Tabpuensu O.C. Xumusa 11 xnacc. (basoBwiii ypoBeHs)/ ['aGpuesnsn
O.C., OctpoymoB WN.I'., CnankoB C.A.— 4-e u3z., crep. — M.: «IIpocBeiienue»,
2023. — 128 c.

4. Hukonbckuit, A. b. Xumusi: y4eOHUK M TPAKTUKYM [JII CPEIHETrO
npodeccuoHanbHoro oopaszosanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3., mepepad. u qon. — Mocksa: U3marensctBo FOpaiit, 2022. — 507 c.

5. Wleromuxuna, H. A. OOmas xumus: yueOnuk s CIIO / H. A.
[[leromuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

0) OonorHumenvHas y4ebHas iumepamypa:

1. bnunos, JI. H. Xumus: yueonuk ans CIIO / JI. H. baunos, U. JI.
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Texct: »nexTpoHHBIN // JlaHb:
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ANIeKTpOHHO-O0nOmoTeuynas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum mocTyma

2. I'abpuensn, O. C., JIsicoBa, I'. I'. XuMus: kHUTa U181 MpENoaBaTes:
yue0.-meToa. nocooue. — M. Akanemus, 2012. - 332 c.

3. 'abpuensan O.C. Xumus: yuel. mist cTya. npod. yueb. 3asenenuii / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.

4. I'ycea, E. B. Xumus nis CIIO: yuebno-metoauueckoe nmocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: anexkTpoHHbIH // JlaHb: 3JIEKTpPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nata
oOpamenus: 14.10.2022). — Pexxum nocryna

5. Kanyctuna A. A., Xampuenko WM. I'., JIubanoB B. B. OOmas u
Heopranuyeckas xumusd. [Ipaktukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlansb, 2020. — 152 c.

6. UepnukoBa H. 10., MemepsikoBa E. B. Pemaem 3agaum mo xumuun
camocToaTensHo: yueobnoe nocooue / H. FO. Yepnukona, E. B. MemepsikoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

8) uHmMepHem-pecypcyl:
1. hvsh.ru — Xypuan «Xumus B IIKOJICH.
2. https://postnauka.ru/themes/chemistry — jekiuu 1o XUMHH Ha CcalTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-niomynspHbIit

MPOEKT «INEeMEHThI O0NbIION HayKu» ((U3HuKa, XUMUsl, MATeMaTHUKa, aCTPOHOMMUS,
HAayKW O U3HH, HayKu o 3emse). HoBoCTH Hayku, KHUTU, HAYYHO-TIOMYJISIPHBIE
CTaThH, JIEKLINH, SHIUKIIONEIUH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3biuubIi caiiT o

CBOMCTBAX XMMHUUYECKHUX DJICMCHTOB.

4. http://www.xumuk.ru CalT 0 XHMHH: KIaCCHYCCKHE YYCOHUKH,

CIIpaBOYHHUKH, SHIMUKIIOIICANHN, ITIOUCK OPraHNYCCKHUX U HCOPIraHNICCKUX pCaKHHﬁ,

COCTAaBJICHUE YPABHEHUN PEAKIIUHU.
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8. OCOBEHHOCTHU OPTAHU3AIIMU OBYYEHMUSA 1)1 UHBAJINIOB
N Jinhg C OrPAHUYEHHBIMHU BO3SMOXKHOCTSAMMU 3/10POBbS

Jlist oOyyarolmuxcsi W3 4KClia WHBANUAOB M JMI[ C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSI HAa OCHOBAaHUM NHUCHMEHHOTO 3asBJICHUS Yy4e€OHBIN
npeamer  OIIB.03  Xumust  peanusyercss ¢ y4eToM  OCOOCHHOCTEU
NCUXO(PU3NYECKOTO PA3BUTHSA, HHAMBUAYATbHBIX BO3MOXXHOCTEH M COCTOSIHHS

3JI0POBBSI.

9. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HPEIMETA OVYIIL.07 XUMUSA

9.1. Kputepuu o1ieHKH 3HAaHUHN
Kpurepuu orieHrBaHus1 yCTHOTO OTBETA:

IToporu oneHox BapuaHThl napamMeTposn

Heynosnersopurensuo | CTyaeHT 0OHapy>XHBaeT HE3HAHHUE OobIIICH 4acTu
COOTBETCTBYIOIIETO BOMPOCA, JOMYCKaeT OMIMOKH B (OPMYITUPOBKE
ompeNeJICHUN W TPaBuJl, MCKAKAIOIINE WX CMBICI, OCCHOPAIOYHO H
HEYBEPEHHO M3J1araeT Marepual.

VY nosnerBoputenbHo | CTyneHT 0OHapyKMBaeT 3HaHUE Y TOHUMaHUE OCHOBHBIX MOJIOKEHUN
JAaHHOW TEMBbl, HOT W3J1arac€T MaTepual HENOJHO U JOIYCKaeT
HETOYHOCTHU B ONPEIENIEHNU MOHATUHN WK (OPMYJTHUPOBKE MPABUIT; HE
yMeeT JOCTaTOYHO TJIyOOKO M JI0Ka3aTeIbHO OOOCHOBaTb CBOM
CYXJEHHMs M TPUBECTH CBOM MPUMEPHI; M3JaraeT Marepuanl
HEMOCJIEJ0BATENIbHO U JIOIYCKAEeT OIMOKH B S3BIKOBOM O(hOpMIIEHUN

M3JIaraeMoro.

Xopo1o CTyZIeHT JlaeT OTBET, yIOBJIECTBOPSIONINI TEM ke TpeOOBaHUSAM, YTO H
JUTSL OLIEHKH «OTJIUYHOY», HO JOMycKaeT 1—2 omuOKu, KOTOPHIE caM Ke
WCIIpaBIIsieT, U 12 HepoveTa B NOCAEA0BATENbHOCTH U A3BIKOBOM
0(OpMIIEHUHU U3JIaraeMoro.

OtnnuHO CryzneHT MonHO wH3IaraeT marepuan (OTBEYAaeT Ha BOINPOC), JAET
MpaBWJIbHOE OIpE/AeJeHHUEe OCHOBHBIX TIOHATUH; OOHApyXHBaeT
MOHMMaHWE MaTepuasia, MOXeT OOOCHOBaTb CBOM CYXICHHMS,
MPUMEHHUTh 3HAHUS Ha MPaKTUKEe, MPUBECTH HEOOXOAUMBIE MPUMEPHI
HE TOJBKO M3 Y4eOHHMKA, HO M CaMOCTOSITEIbHO COCTaBJICHHBIE;
U3J1araeT MaTepuall OCIeJOBATEIbHO U JIOTHYHO.

Kpurepuu o1ieHKu KOHTPOJIBHOM pabOThI, TECTUPOBAHUS ;
e Ouenka "5" craBurcs 3a 86-100% npaBUILHO BBIMOTHEHHBIX 33/JaHUN
e Ouenka "4" craBurcs 3a 61 - 85% npaBUIbHO BBIMOJHEHHBIX 33/JaHUN

e Ormenka "3" craButcs 3a 50-60% npaBUIEHO BBHITTOJHEHHBIX 33 JaHUN
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e OueHnka "2" craBUTCS, €CIIM IPaBUIIBHO BBITOJIHEHO MeHee 50% 3a1aHuil

9.2. OnieHOYHBIE CPEACTBA ISl POBEAEHUSI TPOMEKYTOUYHOM aTTecTaluu

3HaHusA Ymenus IIpakTH4eckui JInynble kayecTBa
onbIT (BJIaJ€Th) o0yuaronierocst

- XHUMHUYECKYIO | - Ha3piBats: | - Hcnons3oBars | - HcnbiThiBaTh
CHMBOJIMKY:  3HAKHU | XUMHUYECKHE puoOpeTeHHbIE YyBCTBO TOPIAOCTU M
XUMHYECKHX 3JIEMEHTHI, 3HaHUS M YMEHHS B | YBaXKEHHUS K UCTOPUHU
AJIEMEHTOB, COEMHEHHUS MPAKTUYECKOU u JIOCTHKCHUSIM
bopMyIbI M3Y4YEHHBIX KJIACCOB. | AEATEIbHOCTH U | OTEYECTBEHHOMN
XUMUYECKHUX - OOBSICHSTB: | TOBCETHEBHOM XMMHYECKON HAYKH;
BEILECTB U | GU3MUeCKUii  CMBICI | )KU3HHU JUIS: - XUMHUYECKH
yYpaBHEHUS aTOMHOTIO - 0€30IMMacHOTO | TPaMOTHOE
XUMHYECKHUX (mopsiaKoBOIO) oOpaiteHus C | IMOBEJEHUE B
peakuuii. HOMEpa XMMUYECKOTO | BEIIECTBAMH u | npodeccuoHaNbHON
- Baxwnerimue | aneMeHTa, HOMEPOB | MaTepHalamu, JNEATEIbHOCTY U B
MOHATHUSA XUMUU: | TPYMIIBI U NIEPUOAA, K | - AKOJIOTMYECKHU | OBITY npu
XUMUYECKUM KOTOPBIM  3JIEMEHT | IPaMOTHOT'O oOpareHuu c
3JIEMEHT, aToM, | IPUHAJICKUT B | IOBEJICHUS B | XMMHUYECKUMU
MOJIEKYJIa, [Tepuonnueckon OKpYXaIOIlIEeH cpesie, | BEUECTBaMHU,
OTHOCHUTEJIbHBIE cucreMe . W. |- oueHku BAMSHUA | MaTepUaATlaMU u
aTOMHast u | Menneneesa; XUMHYECKOTO MPOLECCAMMU;
MOJIEKYJIIpHas 3aKOHOMEPHOCTHU 3arpsi3HEHUS - TOTOBHOCTb K
MaccCBbl, VOH, | U3MEHEHUSI CBOMCTB | OKPYKAIOIIEW Cpenbl | MPOAOKEHUIO
XUMUYECKAsl  CBSI3b, | DJIEMEHTOB B | Ha opranus3M | 06pa3zoBaHUs u
BEILECTBO, npeaenax MaJIbIX | YEJIOBEKa, MTOBBIIICHUS
KJaccupuKanus MEPUOJIOB U TJIABHBIX | - KPUTHYECKOH | KBaU(pUKAIIH B
BEIIIECTB, MOJTb, | TOATPYIIIT; CYITHOCTh | OIIEHKM WH(OpMAIuu | U30paHHOU
MOJISIpHAst Macca, | peakiui HMOHHOTO | O BellecTBax, | MpodeccnoHaIbHOMI
MOJISIpHBIH ~ 00BeM, | oOMeHa. HCIIOJIb3yEMBIX B | J€ATEIBHOCTH u
XUMUYECKas - XapaktepuzoBaTh: | OBITY, 00BEKTUBHOE
peakius, XUMHYECKHE - MPUTOTOBJIEHUS | OCO3HAHUE posu
KJaccupuKanus 3JIEMEHTHI (OT | pacTBOpPOB 3aJaHHON | XUMHYECKHX
pEaKLHii, JIEKTPOJIUT | BOAOPOIa JI0 | KOHUEHTpaL1 KOMITETCHITH I B
u HEDJIEKTPOIUT, | KaNbIMsl) HA OCHOBE 3TOM;
ANEKTPOJIUTHUYECKAsE | UX  TOJIOKEHUS B - YMEHHE
U CCoIanus, [lepuoanueckoit HCIIOJIb30BATh
OKHCIUTENb U CHUCTEME J. . JIOCTYKEHUS
BOCCTAHOBUTEIb, Menneneena u COBPEMEHHOM
OKHCJICHUE U | 0COOEHHOCTEM XUMHUYECKON HAyKH U
BOCCTAHOBJIEHUE. CTPOEHUSI UX aTOMOB; XUMHUYECKUX
- OCHOBHBIE 3aKOHBI | CBSI3b MEXITY TEXHOJOTHI TS
XAMHMH: COXPAHEHUS | COCTaBOM, MTOBBIIICHUS
MacChl BEIIECTB U | CTPOCHHEM u cOOCTBEHHOTO
DHEpIuu, CBOMCTBaMHU MHTEJUIEKTYaJIbHOTO
MOCTOSIHCTBA BEIIIECTB; pa3BUTHS B
COCTaBa, XMMHYECKHE BBIOpAHHOM
MePUOINYECKU I CBOWCTBA OCHOBHBIX npo¢eCCHOHATBHON
3aKOH; 3aKOH | KJIaCCOB NEATEIIbHOCTH.
ABorazpo, 3aKOH | HEOPraHUYECKUX
I'ecca, XMMHYECKOTO | BEIIECTB.
crpoenus bytneposa. | - Onpenenars:
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- OCHOBHBIE KJIACCHI
H€0pI‘ AHNYCCKUX nu
OpraHUYEeCKUX
COCIMHEHUH H HX
XUMHYECKHE
CBOMCTBA.

coCTtaB BCHICCTB II0

ux bopmymnam,
MPUHAUICKHOCTh
BEILIECTB K
OIIpeCTICHHOMY

KJIaCCy COEIMHECHUH,
TUINBl  XUMHUYECKHUX

peakuuii,
BaJICHTHOCTh u
CTENEHb OKHUCJICHUSA
JJIEMEHTa B
COCAUHCHUAX, THUIT
XUMHMYECKON CBSA3U B
COCIMHECHUSX,
BO3MO>XHOCTb

MIPOTEKAHUs PEAKLNN
HMOHHOT0 0OMeHa.

- CocraBndrh:
bopmybI
HEOPraHUYECKUX
COEMHEHHI
M3YYCHHBIX KJIACCOB;
CXEMBI CTPOCHUS
aToMOB TmepBbIX 20
sanementoB I[1C 1. W.

Menneneena;
ypaBHEHUS
XHUMHYSCKHX
peaKuuid.

- Breraucnsars:
MacCOBYIO JIOJTIO
XHUMHYECKOT'O
DJIEeMEHTA o
bopmyne
COCJIMHCHHS;
MacCOBYIO JIOJIIO
BEIIECTBA B
pacTBope;
KOJINYECTBO
BEIIECTBA, 00BeM
WAITH Maccy o
KOJIMYECTBY
BemecTBa, 00BeMy
HIIH macce
peareHToB, AITH

MIPOAYKTOB pEaKIuu;
TEIJIOBOU s ekt
peaxkiuu.
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