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Pabouass mporpamma y4yeOHOW AMCHMIUIMHBI «XHUMHsD» pa3paboTaHa B
COOTBETCTBHHU C TpeOOBaHUSIMHU (denepanbHOTrO rocyJapCTBEHHOIO
oOpazoBatenbHOro cranjgapra (ganee — ®I'OC) cpeanero obmiero odbpazoBaHusl,
YTBEPKJIEHHOTO IpruKa3oM Muno6pazoBanusi Poccum ot 17.05.2012r. Ne 413,

PEKOMEHJAIMAMA TI0 OpraHu3alMy  [OJYYEHUs CpeJHEero  oOIero
oOpa3oBaHUs B IIpejesiax OCBOCHMSI 0O0pa30BaTENIbHBIX IMPOTPAMM CPEIHETO
nmpodeccCHOHaIbHOrO o0Opa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHUS C
y4eToM TpeOoBaHUU  (enepalibHBIX  TOCYJapCTBEHHBIX  00pa30oBaTEIbHBIX
CTaHJAAPTOB M MOJyYaeMOM CHEUUAIbHOCTH WM NOpodeccurd CpeaHero
npodeccuonanbHoro oOpa3oBaHus (muchbMo JlemapTrameHTa TOCYJapCTBEHHOM
MOJINTUKH B cepe NoAroToBKH padouux kajapos u 10 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),

OPUMEPHOM  MporpaMMbl  y4eOHOM  JAMCHMIUIMHBI  «XUMHUS» A
npodeccuoHadbHBIX ~ 00pa3oBaTENbHBIX  OpraHu3alii,  PEeKOMEHJIOBaHHOMN
@enepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaceHuem «DenepanbHbli
WHCTUTYT pa3BuTusi oOpazoBanus» (mamee — DPI'AY «DUPO») B kadecTtBe
NPUMEPHOM MPOrpaMMbl [UIsl peaJM3alMd OCHOBHOM mIpodeccHOHaIbHOI

obpazoBarenpHOli nporpammbl CIIO Ha 0a3e OCHOBHOTO 0O0IIEro 0Opa3oBaHHS C



MOJIyYeHUEM cpeHero obmiero oopazoBanus, mpotokos Ne 3 ot 21 uronsa 2015r.,

peructpanmoHHbiii Homep peueHzun Ne 371 ot 23 utonst 2015 r. PI'AY «DHUPO».

COIAEPXXAHUE
1. TIACTIOPT ITPOT'PAMMBI YUEBHOU JUCLIUIIJIVHGI ............ 5
1.1. O6nacTe MpUMEHEHUS TPOrPAMMBbI YI€OHON AUCIUIUIUHSI . ........... 5
1.2. Mecto y4eOHO# TUCIUIUIMHBI B CTPYKTYPE OCHOBHOM
npodeccroHambHOI 00Pa30BATETHHOM MPOTPAMMBI ....''vveeneeenneennnnnn. 5
1.3. Ilnanupyembie pe3yiabTaTbl OCBOCHUS YUEOHOU TUCUUILIUHEI ......... 6
1.4. KonnuecTBO 4acOB Ha OCBOEHUE POrpaMMbl Y4€OHON AUCIIUIUIMHEI . 8

2. COAEPXXAHUE YYEBHOUN JIUCLIUITJIMHBI U TEMATUYECKOE

[INIAHUPOBAHMUE ..., 9
2.1. O6beM y4eOHOM NUCIUIUIMHBI U BUbI Y4€OHOU pabOTHI ............. 9
2.2. TemaTu4ecKuii TUTaH U COACPIKAHNE YICOHON TUCIHUIUINAHEI . ........ 10
2.3. Copepxanue mpOPUIBHON COCTABIISIFOIIEH . .vvvvveeneiernieenneennennns 47
3. YCJIOBUS PEAJIMBAIIMU YYEBHOM JIUCLIMITJIMHGI ............ 50
4. KOHTPOJIb 1 OILIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI

JIACTIATIIIMHBL ... e 53
5. INTAHUPOBAHUE VUEBHBIX 3AHATUI C 55

UCITOJIb30BAHUEM AKTUBHBIX U UHTEPAKTUBHBIX ®OPM
1 METOJIOB OBYUYEHNS
6. INCT USMEHEHWH U1 JTOTIOJITHEHWI, BHECEHHBIX

B PABOYVYIO [TPOTPAMMY 56



1. MACIHIOPT TPOT'PAMMBI YUEBHOM JTUCIHHUIIJIMHBI
«XuMmus»
1.1. O6s1acTh NPUMEHEHUs] TPOrPaMMbl Y4eOHO TN CHUILTHHbI

PaGouas nporpamma y4eOHOM AUCIUTIUIMHBI « XUMHUS SBISIETCS] YaCThIO
npocpamMMbl NOO2OMOBKU CHEYUATUCINO8 CPEOHe20 36eHA NO CHeYUATbHOCHIAM.

11.02.01 PaduoannapamocmpoeHue
15.02.08 Texnonocua mawunocmpoenus
27.02.04 Asmomamuueckue cucmemul YynpaeieHus

TEXHUYECKOTO Npodusis mpodeccuoHanbHOro 00pa3oBaHMUs.
CocraBneHa Ha OCHOBE MMPUMEPHOM MPOrpaMMbl YUeOHOH TUCIIUATIITHHBI
«XuMus 75 CHEUaIbHOCTEeH CpeaHero mpodeccHoHaasHOT0 00pa30BaHUs

TEXHUYECKOTO Tpoduist (6a30BbI YPOBEHB).

1.2. MecTo y4eOHoii nucuumiunbl B cTpykrype IHHIICC3
VYuebHas qucuumuimHa « XUMUS»  SBIISACTCS AUCIUILINHON 00111e00pa30BaTeIbHOTO
y4eOHOr0 IIMKJIa B COOTBETCTBUU C TEXHUUECKUM MpoduiieM npodecCuoHaIbLHOTO
oOpa3oBaHMs.

VYuebHasg DUCHUIUIMHA OTHOCUTCS K mpeameTHoi obsactu ®I'OC cpennero
o01iero 00pa3oBaHUsI €CTECTBEHHbBIE HAYKH OOIIECH M3 00s13aTEeNbHBIX MPEIMETHBIX
oOmacTeil.

YpoBeHb ocBOeHMS yueOHOU TucuuIIuHbl B cootBeTcTBUM ¢ PI'OC cpeanero
obmero odpazoBaHus 0a30BBIH.

Peanuzanmss  coxmepxkaHust ~ y4eOHOM — AWCIUIUIMHBI  TMPEATOoaraer
cOOJIIOZICHUE TMPUHIMIA CTPOTOM MPEEMCTBEHHOCTH IO OTHOIICHUIO K
COJIEpKaHMIO Kypca « XUMHUS» Ha CTYIIEHU OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

B 10 e BpeMs y4yeOHas NMCHMIUIMHA «XUMHS» JUIS TPO(ECCHOHATBHBIX
o0pa3zoBaTeIbHBIX OpraHu3aluii 00J1a1aeT CaMOCTOATEIIBHOCTHIO U 1EIbHOCTHIO.

PabGouass mporpamma y4eOHOW  JUCHUIITUHBI  «XUMUS» uMeeT
MEXKIPEIMETHYIO CBA3b C 00I€00pa30BaTENbHBIMU YUYEOHBIMU AUCIUIUIMHAMHU

BCCI'0 CCTCCTBCHHO-HAYYHOT'O IUKJIA U HpO(beCCHOHaHBHBIMH JAUCHUIIIINHaAMH.



N3yueHne y4eOHOW MUCHMILUIMHBI «XUMHUSD 3aBEPIIACTCS MPOMEXYTOUHOM
aTTectanieil B Qopme oJuppepenyuposannozo 3auema B pPaMKax OCBOCHHS

[MTICC3 na 6a3e 0CHOBHOIO 00IIETO 00pa30BaHUSI.

1.3. Ilnanupyembie pe3yJibTAaThbl OCBOCHHSI Y4e€OHOM JUCUUIINHbBI
OcBoeHue cojepkaHusi y4eOHOW JUCHUIUIMHBI ~XUMUS obecrieunBaeT
JTOCTHXKEHUE CTYIEHTaMU CIEAYIOIINX Pe3yabTATOB:

¢* JIUYHOCMHDbIX.

YyBCTBO TOPJOCTH W YyBaXEHUS K MCTOPUM M JIOCTHXKECHHSIM
OTEYECTBEHHON XMMHUYECKOM HAyKH; XMMHYECKH I'PAMOTHOE MOBEICHUE B
Npo(eCcCUOHANBHON JI€ATETbHOCTA M B OBITY 1pH OOpameHuu C
XUMHUYECKMMHU BEILIECTBAMM, MaTepUaiaMi U MPOLECCaMU;

- TOTOBHOCTb K MPOJOJKEHHIO 00pa30BaHMS U MOBBIIECHUS KBAIU(PUKALUN
B W30paHHOW mnpodecCuoHaNbHON ACATEIBHOCTH W  OOBEKTHBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE€ HMCHOJIb30BaTh JOCTHKEHHUS COBPEMEHHOW XMMHYECKOW HAyKU W

XUMHUYECKUX TEXHOJIOTHI JUTS MOBBILLICHUS COOCTBEHHOTO

MHTEUIEKTYaJIbHOTO  pa3BUTUSL B BBIOPAaHHOW  NpodecCHOHATbHOU

NS TENbHOCTH;

° Memanpedmemublx:
HUCIIOJIB30BAHUC Pa3JIMYHBIX BHUI0B IMO3HABATEIILHOM JICITEIbHOCTH U

OCHOBHBIX  HMHTCJUICKTyaJIbHBIX  omepamuii  (IIOCTAaHOBKW  3ajavH,
(GbopMyIMpOBaHUS TUIIOTE3, aHAIM3a M CHHTE3a, CPaBHCHHS, 0000IICHUS,
CUCTEMAaTH3alllH, BBISIBICHUS MPHUUYNHHO-CICICTBEHHBIX CBSI3€H, MOMCKa
aHaJIOTOB, (OPMYJIUPOBAHUS BBIBOJIOB) JJIsl PEUICHHs ITOCTABJICHHOM
3a/layd, TPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOIIONECHMUS,
HAYYHOTO JKCIIEPUMEHTA) ISl U3YUYCHHs PA3IMUHBIX CTOPOH XUMHUYECKUX
O00BEKTOB U TMPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJIUMOCTH CTal-
KUBaThCS B Ipo(peccroHansHoi cdepe;

- HCTOJB30BAHUE PA3IMYHBIX HCTOYHUKOB IS TOJMYYEHUS XUMHUYECKOU
nHOpMAIMK, yYMEHHE OIEHHUTh €€ JOCTOBEPHOCTh ISl JOCTHKCHHUS
XOpOUIUX Pe3yJIbTaTOB B MPOdeCCUOHATIBHOM cdepe;

* NPeOMEemHbIX:

- chOpPMHPOBAHHOCTh TPEJICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; MOHUMAHHWE POJU XUMUHU B (HOPMHUPOBAHUU
Kpyrozopa " (QYHKIIMOHAIBHOW TPAMOTHOCTH YEJOBEKA IS PEIICHUS
MPaKTUYECKUX 33]1a4;



- BJIQJICHUE OCHOBOITOJIATAIONIMMHA XHUMHYECCKUMHU TIOHATHSIMH, TEOPHSIMH,
3aKOHAMHU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BAaHUE XHMHYECCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJaJCHUE OCHOBHBIMHM METOJIaMHM HAyYHOTO IMO3HAHUS, UCIIOIb3YEMbIMH B
XUMUH: HAOMIOJACHUEM, OIMCAHUEM, W3MEPEHHEM, DSKCIIEPUMEHTOM;
yMeHue 00padaThiBaTh, OOBSCHATH PE3yJIbTaThl MPOBEJACHHBIX OMBITOB H
JIeNaTh BBIBOJBI, TOTOBHOCTH M CIIOCOOHOCTh TPUMEHSTH METOIbI
MO3HAHUA TPU PEHICHUH MPAKTUYECKUX 3anad; CcHopMUPOBAHHOCTH
YMEHUS JaBaTh KOJWYECTBEHHBIC OIEHKH W TPOU3BOJUTH PACUETHI IO
XUMUYECKUM (HOpMyJiaM U yPaBHCHHSIM;

- BIIaJICHWE TMpaBUJIaMU TEXHUKH O€30MaCHOCTH TMPU HCIOJIB30BaHUU
XUMUYECKUX BEIIECTB;

- c(hOPMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM IO OTHOIICHUIO K
XUMHUYECKON HHPOPMAIINH, TTOTYyIaeMOU U3 pa3HBIX UCTOUYHUKOB.

OcBoeHue cojepKaHusg Y4eOHOM AMCHHUIUIMHBI «XUMHUSD» OO0ECIeUUBACT
dbopMHpOBaHHE U PA3BUTHE YHUBEPCAIbHBIX YUYEOHBIX IEUCTBHI B KOHTEKCTE
MIPEEMCTBEHHOCTH ()OPMHUPOBAHUS OOIIHUX KOMITETEHITUN.

Buabl yHuBepCcaJbHBIX Y4eOHBIX OO0mue KOMNeTEeHUNH
aerlcTBUM (B coorBercTBMH ¢ PI'OC CIIO no
CNEeNUATBHOCTH)
JIMYHOCTHBIE OK 1. IToHumaTh CyIIHOCTh U COLIMAJIbHYIO

3HaYMMOCTh CBO€il Oyaymieii nmpodeccun,
IIPOSIBJIATH K HEH YCTOWYMBBINA MHTEPEC.

OK 3. IIpyHuMaTh peueHns B CTAaHIapTHBIX U
HECTAHJIaPTHBIX CUTYyallUsIX U HECTU 32 HUX
OTBETCTBEHHOCTb.

OK 8. CaMOCTOATENBHO ONPEAENATD 3a1a4H
po(hecCHOHATBFHOTO U IMYHOCTHOTO PAa3BUTHS,
3aHUMATbhCs CaMOOOPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIIEHUE KBATU(PUKAILIUY.

o0ecIeynBaIoT HEHHOCTHO-CMBICJIOBYTO
OpUCHTAINIO o6yqa}0mnxc51 U OPHUCHTAIIUIO B
COIMAJIBHBIX  POJIAX W MCKIIMYHOCTHBIX
OTHOIICHHUAX

PeryasiTuBHbie OK 2. OpranuzoBsiBaTh COOCTBEHHYIO
JESITeIbHOCTD, BRIOMPATh THIIOBBIC METOIBI U
CIOCOOBI BBIMTOJTHEHUS TPO(PECCHOHATIBHBIX 3a/1a4,
OLIEHUBATh UX YPPEKTUBHOCTH U KAYECTBO.

OK 3. IlpyHuMath pelieHus B CTAHAAPTHBIX U
HECTAH/IAPTHBIX CUTYAIMSIX U HECTU 32 HUX
OTBETCTBEHHOCTb.

1esenoiaraHue, TUIAHUPOBAHUE,
IIPOrHO3UPOBAaHKUE, KOHTPOJIb (KOppEeKLHs),
CaMOPETYJIAIHS, OlIeHKa ( 00eCIIeYHBAIOT
OpraHu3alNi0 00yYarOITUMUCS CBOEH
y4eOHOMU AesITeTbHOCTH)

ITo3naBaTeIbHBIE OK 4. Ocy1iecTBisiTh MOUCK U UCTOJIb30BAHUE
uHbOpMaIIMK, HEOOXOAUMMOH ist 3P HEKTUBHOTO
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o0ecreynBaoT
KOMITETEHTHOCTb.
uHpopmManuei

UCCIIEI0BATEIBCKYIO
YMenue pabortaTh ¢

BBINOJIHEHUSI TPO(ECCHOHATIBHBIX 3a/1a4,
npoeCCHOHATIBHOTO M IMYHOCTHOI'O PAa3BUTHUS.
OK 5. Mcnonp3oBaTh HHPOPMALIMOHHO-
KOMMYHMKAI[UOHHBIE TEXHOJIOTUH B
npodecCUOHATIBHOMN 1eATeNbHOCTH.

OK 9. OprieHTHpOBAaTHCS B YCIOBUAX YaCTOM
CMEHBI TEXHOJIOTUH B MPO(dhecCHOHATEHON
JIESATEIIBHOCTH.

KoMMyHuKaTHBHBIE

00ecreYnBaT COLUAIBHYI0 KOMIETEHTHOCTh
W y4yeT MO3WIMU JAPYTHX JIOJICH, yMEHHE
CIIylIaTh U BCTYINAaTh B IMAJIOT, y4acTBOBATh B
KOJUIEKTUBHOM  OOCYXJAEHUU  HpodieMm,
B3aUMOJICHICTBOBAaTh M  COTPYAHHUYATH CO
CBEPCTHHKAMH U B3POCIBIMHU

OK 6. PaboTaTh B KOJJIEKTHBE ¥ KOMaHE,

3¢ (EeKTUBHO 00IMATHCS ¢ KOJUIETaMH,
PYKOBOJCTBOM, IMOTPEOUTEIISIMH.

OK 7. Bpatb Ha ce0st 0OTBETCTBEHHOCTH 32 paboTy
YWICHOB KOMaH Ibl (TIOTYMHEHHBIX ), 32 PE3YIbTAT
BBITIOJIHCHHMS 3aTaHMUIA.

1.4. Kosiu4yecTBO 4ac0B HA OCBOEHHME MPOrPaAMMBbI Y4eOHOM AMCUMILIMHBI

MaxkcumanbHas yueOHasi Harpy3ka oOydatomierocst 1124acoB, B ToM uncie:

- o0s13aTenbHAs ayJUuTOpHAas yueOHas Harpy3Ka oO0ydaronierocst 78 4acos;

- camocTosITeNbHasE paboTa oOyyaroierocs: 34yaca.




COJIEP)KAHUE YYEBHOM JUCIUILIUHBI 1

TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yyeOHOM TUCHUIIMHBI M BUBI Y4eOHOH padoThl

Bua yueOHoI padoThI

O0nLeM yacoB

MakcumaJibHasi ydeOHasi Harpy3Ka (Bcero) 117
Oo0s13aTes1bHAs ayAUTOPHAs yyeOHas HaArpys3ka (Bcero) 78
B TOM YHCIJIE:
J1a00paTOPHBIC 3aHATHS 20
IIPAKTUYECKUE 3aHATUS 16
KOHTPOJbHBIE pabOThHI 1
NHauBuyanbHbIN TPOEKT (eciu npedycmompeno) -
CamocrosiTesqibHast padoTa o0y4yarouierocs (Bcero) 34
B TOM YHUCJE:
Iloozomoeka
-coobwenull, pehepamos, 00KIA008; 8
-cocmaenenue mabauy O CUCMeMAmu3ayuu  y4yeOHO020 2
Mamepuana,
-cocmasienue Kpocceopoos no u3y4enHol meme, 2
- peutenue 3a0a4 U YnpadcHeHuu no oopasyy, 6
- 8bINOJIHEHUE UHOUBUOYATILHBIX NPOEKMO8 16

LIpomesxcymounas ammecmayus 8 hopme ougpgpepenyuposannozo 3auema




2.2. TemaTu4ecKuil IVIAH U COAepKaHME YIeOHOM U CHUIINHBI

HaunmenoBanue Copeprxanue yueOHOTO MaTepuaia, XapaKkTepUCTUKa OCHOBHBIX BUJIOB O0bem YpoBeHb
pa3lIesioB U TEM 1abopaTopHbIE U MPAKTUYECKHE padOTHI, y4eOHOH eSITeIbHOCTH CTYJIEHTOB 4acoB OCBOCHHS
caMOCTOsITeJIbHAasl paboTa 00yUYaIOIINXCS
BBenenune 1 1
Pazoen 1. Obwas u 37
HeopzaHudeckas
Xumus
Tema 1.1. OcHoOBHBIE TOHATHA XUMHUHU. BemectBo. | @opMylnHpOBaHHE 3aKOHOB 4 2
OcHoBHble TOHATHA | ATOM. Monekyna. XHMHWYECKAM JJIEMEHT. | COXPAHEHMS MACChl BEIIECTB U

H 3aKOHBI

Asnotponiust. IIpocTeie M CIOKHBIE BEHIECTBA.
KauecTBeHHBII W  KOJMYECTBEHHBIH COCTaB
BEIIECTB. XUMHUUYECKHE 3HAKU U (POPMYJIBI.
OTHOCUTENbHBIE ATOMHAasi M  MOJICKYJISIpHAas
Maccel. KonnuecTBo BelecTsa.

OcHoBHBIE 3aKOHbI XUMHUHU. CTEXHOMETpPHA.
3aKOH COXpaHEHUS MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISPHOMN

CTPYKTYpbl. 3aKOH ABOTajJipo U CJIEACTBUS W3

HETO.

Pacuernsle  3amaum  Ha  HaxOXACHUE
OTHOCHUTEJIbHOU MOJIEKYJISIPHON MAacCBhl,
ONPEAECICHUE MACCOBOM JOJIM XHMHUYECKUX

DJIEMCHTOB B CJIOXKHOM BCIICCTBC.

MMOCTOSIHCTBA COCTaBa BEIIECTB.
YcTraHoBKa NPUYUHHO-CIEACTBEHHOM
CBSI3M MEXYy COAEPKAHUEM ATHUX
3aKOHOB M HAITMCAHUEM XUMHYECKHUX
dbopmyI1 U ypaBHEHUH.

OTpakeHue XUMHUYECKUX MPOLIECCOB C

TMOMOIIBI0 YPABHEHU XUMHUYECKUX

peaxkiuii
Y cTaHOBKa 3aBUCHUMOCTH MEXKITY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMHU XUMHUYECKHX OOBEKTOB H
MPOLIECCOB.

Pemenne pacueTHsIx 3a1a4 1o

XUMUYECKUM (hopMysiaM U ypaBHE-

HUSIM




JlabopaTopHbie pabOThI
[Ipaktruueckas pabota

1 Pacuetsl o xumuueckum Gopmyinam u
YpaBHEHUSAM
KoHTposbHbIE pabOTHI
CamocTosTenbHble PadOTHI

OOBsiCHEHNE XUMHUYCCKUX SIBIICHUH,
MIPOUCXOISIINX B IPUPOJE, OBITY 1
Ha IIPOU3BOJICTBE.
OmnpeneneHne BO3MOXHOCTCH
MIPOTEKAHMS XMMUYECKHUX MpPEeBpallie-
HUH B pa3IMYHBIX YCIOBUSX.
Co0mro/ieHne mpaBuil SKOJIOTHYECKH
IPaMOTHOTO TIOBEJCHUS B OKPY-
JKAKoIIEH cpenie.
Or11eHKa BIUSHUSA XHMUYECKOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpe bl Ha
OpraHu3M YeJIOBEKa U IPYTHUE KUBBIE
OpTraHU3MBI.
CobntoieHue nmpaui 6€30MacHOTO
oOpalleHus ¢ TOPIOYMMH U TOK-
CUYHBIMU BEILIECTBAMHU,
Ja00paTOPHBIM 000Dy I0BAHUEM.
[ToaroroBka pacTBOpPOB 3aJaHHOMN
KOHIICHTpAIUU B OBITY W HA MPO-
H3BOJICTBE.
Kputndeckas olieHKa JOCTOBEPHOCTH
XUMHUYECKOW HHPOPMAIIUH,
MOCTYTIAIONICH U3 pa3HBIX UCTOYHUKOB

Tema

1.2.

[lepnommueckuit 3akon .M. Menneneesa.

Y cTaHoBKa DBOJIOIIMOHHON




[lepunoanueckuii
3akoH u Ilepuonu-
yeckas cucTema
XUMHYECKUX
anementoB  JI. W.
Menpeneera 51
CTpOCHHUE aTOMa

Otkpeitue  [I.M.MenneneeBsim  [lepuonnue-
Ckoro 3akoHa. llepuoguueckuii 3aKOH B
dbopmynuposke 1. 1. Menpeneena.

[lepuonuueckass ~ Ttabouuma  XMMHYECKHUX
AJIIEMEHTOB — rpaduyeckoe OTOOpakeHHe
MEPUOANYECKOTO 3aKOHa. Crpykrypa
MEPUOIMYECKON TAOIUIIBI: TIEPUOLI (Mayble U
OoJbIIIKe), TPYMIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuogmyeckuii 3aKoH
JI.1.MenneneeBa. AToM — CJIO)KHAsl 4acTHIIA.
Anpo (IpOTOHBI M HEUTPOHBI) U BIJIEKTPOHHAsS
oOonouka. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MAJIbIX IEPHOJIOB.
OcobOeHHocTu CTpOEHUs AIEKTPOHHBIX
000JIOYEK  aTOMOB  3JIEMEHTOB  OOJBIINX
nepruoAoB (MEepexXoAHBIX AeMeHTOB). [loHsTHE
o6 opbOutansx. s-, p- wu d-opbutanm.
OnexkTpoHHbIE KOH(GUTypallud AaTOMOB  XH-
MHUYECKHUX 3JIEMEHTOB.

CoBpemeHHas dbopmyTupOBKa
[Tepnoauueckoro 3aKOHa. 3HayeHue
Ilepuonnueckoro 3akoHa wu llepuoanueckon
CUCTEMBI XUMHAYECKUX AJIEMEHTOB
.M. Menneneesa sl  pa3BUTUS HAyKH W
MMOHUMAHUSI XUMUYECKOU KapTUHBI MUpa.

CYIIHOCTH MEHJETIEEBCKON U
COBPEMEHHOU (POPMYIUPOBOK
nepuoandeckoro 3akona JI. U.
MenpaeneeBa. OObsICHEHHE
(U3UYECKOTO CMBICIIA CUMBOJIUKH
MIEPUOANYECKON TaOTHITBI
XAMHU4YECKUX 31emeHToB 1. U.
MeHieneeBa (HOMEpPOB dJIEMEHTA,
Mepuo/ia, rPymIibl) U yCTAaHOBKA
MIPUYUHHO-CJICICTBEHHOMN CBSI3U
MEXKy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX
HMMH BEIIECTB B MEPHUOJIaxX U IPyIINaXx.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U
OOJIBIIINX TIEPUOJIOB MO UX
TMOJIOKEHUIO B [leproanueckoi
cucreme 1. 1. MenaeneeBa
Hcnonb3oBanue B yueOHO U
po¢eCCUOHATILHON JISATEIbHOCTH
XUMHYECKUX TEPMUHOB U CHUMBOJIUKH.




Ilpakmuueckas paooma
1 CocraBneHnue »3JEKTPOHHBIX (HOPMYT U
rpaduueckux CXEM,

3aI10JIHCHUC ux

AIIEKTPOHAMHU

Jlabopamopnasa paboma

Konmponsnas paooma

Camocmoamenvnasn paboma. I1oarotoBka
KpPOCCBOPJIOB 110 TeMe «CTpOCHHE BEIIECTBAY
Pabota ¢ yueOH1KOM

Hcnonp3oBaHne KOMITBIOTEPHBIX
TEXHOJIOTUH JIsl 00pabOTKU 1
nepeIavn XUMUIeCKor HHPpOopMauu 1
€¢ TMPEJICTABICHUS B Pa3TUIHBIX
dhopmax

Tema 1.3. Ctpoenue
BEIIECTBA

Honnas xuMu4deckasi CBS3b. KaTI/IOHBI, 150, ¢
O6p330BaHI/IC N3 aTOMOB B PC3YJILTATC IIPOLCCCa
OKHUCJICHUA. AHI/IOHI)I, 150,¢ 06p2130BaHI/I€ u3

4aTOMOB B  pPEC3YyJIbTAaTC  IIponccca

HOBJICHUS. oHHas CBS3b Kak CBS3b MCIKIAY

BOCCTa-

KaTHOHAMH M AHHMOHAMH 3a CUCT 3JJICKTPOCTa-

Tuyeckoro  mpuTsbkeHus.  Knaccudukanus
HMOHOB: II0 COCTaBy, 3HAKy 3apsAla, HaJIU4UIO
TUAPATHOU 000JIOUKH. HNonuble
KpUCTAJINYECKUE pemeTkh. CBOMCTBA BELIECTB
C MOHHBIM TUIIOM KPUCTANIMYECKOU PEILIETKH.
KoBanenTHass xumuueckas cBsi3b. MexaHU3M
o0pa30oBaHus KOBAJIEHTHOM CBA3M (OOMEHHBIN U

JOHOPHO-aKIIENTOPHBIH).

YMeHue naBath ONpeieiCHUE U
OTNIEPUPOBATH CIEAYIOINMU XH-
MHUYECKHUMH HNOHSTHSIMH: BEIIECTBO,
XUMMYECKHUM 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAs
Y MOJIEKYJISIPHASI MACCHI, UOH,
aJUIOTPOINS, U30TOIIbI, XUMUYECKAS
CBSI3b, JIEKTPOOTPULIATENBLHOCTb,
BaJICHTHOCTb, CTCIICHL OKMCIICHHS,
MOJIb, MOJIIpHAsl MAacca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJIAPHOTO U
HEMOJICKYJISIPHOT'O CTPOEHUS
YcTaHoBKa 3aBUCUMOCTH CBOMCTB




DIIEKTPOOTPULATEIBHOCTb. KoBaneHTHsbie
MoJIsIpHasT W HenoJisipHas cBsi3U. KpaTHOCTH
KOBAJICHTHOM  CBs3U.  MonekyJsipHple U
aTOMHBIE KpUCTAJIInYecKue pemeTku. CBolicTBa
BCILIECTB C MOJICKYJISIPHBIMH ¥ ATOMHBIMU
KPUCTANINYECKUMU PELIECTKAMM.

Merannuyeckas

Meranmmmnueckas CBSI3b.

KPpUCTATIIMYCCKAA PCIICTKA M MCTAJIMYCCKasd

XUMHUYecKasi CBsI3b. Du3Mueckue CBOMCTBaA
METaJIJIOB.

ArperartHbie COCTOSIHHUS BEIIECCTB u
BOJIOPOAHAsA CBA3b. 1BEpAOE, JKHUAKOE U

razoo0pasHoe cocTosiHusi BemiecTB. Ilepexon
BEIIECTBA U3 OJIHOTO arperatHoro COCTOSIHHS B
npyroe. BogoponHnas CBs3b.

YucTtele BemecTBa U cMecHu. Ilorarne o cmecu
BelIECTB. ['OMOT€HHBIE M F€TEPOrE€HHBIE CMECH.
CocrtaB cMeceii: oObeMHast M MaccoBas IOJIH
KOMIIOHEHTOB CMECH, MACCOBasl JI0JII IPUMECEM.
CHUCTEMBI. ITonsarue 0

Hucnepcuas daza u

JucnepcHblie
JTHACTIEPCHON CUCTEME.
cpena.
TucriepcHbIX cucteM. [loHATHE 0 KOJUTOMAHBIX

JTACTIEPCUOHHAS Kiaccuduxanms

CHUCTCMaAX.

XUMHYECKHUX BEIIECTB OT CTPOEHHUS
aTOMOB 00pa3yIOUIUX UX XUMHUYECKUX
AJIEMEHTOB. XapaKTepUCTUKA
Ba)KHEHIITNX THUIIOB XMMHYECKUX
CBSI3€M M OTHOCHUTEJIBbHOCTHU ATOM
THUIIOJOTHH.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTABa U CTPOECHMUS
KPUCTAUIMYECKUX PEIIETOK.
Hcnonp3oBanue B yueOHOH U
npoeccHoHanbHOM NS TETLHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

OTtpaxxeHrne XMMHYECKUX IIPOLIECCOB C

MOMOIIIBIO YPAaBHEHUN XUMUYECKUX

peakun

Hcnonb30BaHre KOMITBIOTEPHBIX

TEXHOJIOTUH JjIs1 00pabOTKH U

nepeaayn XUMMU4IecKo nHpopMaIuu u

€€ MPEJICTABJICHUS B PA3JIUUHBIX

dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
KaueCTBECHHOM U KOJIUYCCTBECHHOM
CTOPOHAMHU XUMHUYECKHX OOBEKTOB H
MPOLIECCOB.

Pewenne pacueTHsIx 3a1a4 1o

XUMHYECKHM (popMyJiam U ypaBHe-




HHSM
OOBsicHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B IPUPOJIE, OBITY U
Ha MMPOU3BOJICTRBE.

Ornpenenenne BO3MOKHOCTEN
MPOTEKAHUS] XUMUUECKUX MpeBpale-
HUM B Pa3JIMYHBIX YCIOBUSIX.
Co0mro/IeHre MpaBuIT SKOJIOTHICCKH
rPaMOTHOI'O TIOBEJICHUS B OKPY-
JKaroIIeH cpene.

OrnecHKa BIUSHUAS XUMHYICCKOTO
3arpsi3HEHUS OKPY KaIOIIeH cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTUE KUBBIC
OpraHU3MBI.

IToaroroBka pacTBOpPOB 3aJJaHHOU
KOHIICHTpAIUU B OBITY U Ha MPO-
W3BOJICTBE.

Ilpakmuueckas paboma

Jlabopamopnaa paboma
Konumponvnuaa paboma

Camocmosamenvnan paboma

Tema 1.4. Bona.
PactBOpBEI.
DIEKTPOTUTUYECK
ast TMCCOLMaIINs

Bonma. PactBopel. PactBOopenue. Boma kak

PacTBOPUTEITb. PacTBOoprMOCTh ~ BEIIECTB.
Hacebiennsie, HEHACBIILIEHHEIE,
MEPECHIIIEHHbIE  PaCTBOPBI. 3aBUCUMOCTD

YMeHue 1aBaTh ONPEACICHUE U
ONEPUPOBATH CIEAYIOIINMU XH-
MHUYECKUMU IIOHATUAMU: PACTBOPHI,
AJIEKTPOJIUT U HEIJIEK-TPOJIUT,




pPacTBOPUMOCTH Ta30B, JKUAKOCTEN W TBEPABIX
BEILIECTB OT Pa3IMYHbBIX (haKTOPOB.
MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.

DIIeKTPOIUTUYECKAs JIUCCOLIMALHA.
DIEeKTPOTUTHI U HEIJICKTPOUTHI.
DIeKTpOIUTHYSCKAs JICCOLHAIIHSL.

MexaHu3MBbl SJIEKTPOJIUTUUECKON JTUCCOLHNAIINT

1A BCIICCTB C pa3’iInYHbIMHU TUITaMU

XUMHUYECKOW  CBSI3U. ['WapatupoBaHHbIE U

HErUJpaTUpoBaHHble HOHBI. (CTemneHb 3JeK-
TpoJuTudeckoll nucconuanuu. CuibHbIE U
cialble 3JIEKTPONUTBHl. OCHOBHBIE MOJOKEHHUS
TEOpUHU

BHGKTpOHHTI/I‘IeCKOﬁ AUCCconuanuu.

KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK SJICKTPOJINTEI.

AIEKTPOJIUTUYECKAS TUCCOLINAIIHS,
OKHCIIUTEb U BOCCTAHOBUTED,
OKHCJIEHUE U BOCCTAaHOBJICHUE,
Ter10BoM 3(hPeKT peakiuu, CKOpoCTh
XUMUYECKON pEeaKInU, KaTalaus,
XUMUYECKOE paBHOBECHE,
®opmynUpPOBKa OCHOBHBIX
MOJIOKEHHUM TEOPUHU BIEKTPOITUTHYE-
CKOM TUCCOLUALUHU U
XapaKTEPUCTUKA B CBETE 3TOU TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COETUHEHUI.
Hcnonb3zoBaHue B y4eOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

OTpaxkeHrne XUMHUECKUX TTPOIIECCOB C

MTOMOIIbIO YPABHEHUN XUMUYECKUX

peakuuii

[IpoBeneHne caMmOCTOSITENILHOTO

MOMCKa XUMUYECKON HHPOpMAIINH C

UCIIOJIb30BAaHUEM PA3IMYHBIX

MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX

W3JIaHWUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,

pecypcoB MuTepHera).

Hcnonp30BaHne KOMIBIOTEPHBIX

TEXHOJIOTUH JJ11 00pabOTKH 1




nepeIavyn XUMUIeCKor HHpOopMauu 1
ee IpeACTaBICHUS B Pa3IUYHBIX
dbopmax
YcTaHOBKa 3aBUCUMOCTH MEXKIY
Ka4yeCTBEHHOW U KOJIMYECTBEHHOM
CTOpPOHAMH XUMHUYECKUX 0OBEKTOB U
IIPOIIECCOB.
OObsicCHEHNE XUMHYECKHUX SBJICHUMH,
MIPOUCXOISIIUX B IPUPOJE, OBITY U
Ha MPOU3BOJICTBE.
Omnpenenenue BO3MOXHOCTEM
MPOTEKaHUS XUMHUYECKUX MpeBpariie-
HUU B Pa3IUYHBIX YCIOBUSIX.
ColroieHne mpaBuil 3KOJIOTHYECKU
IPaMOTHOTO TIOBEJICHUS B OKPY-
YKAIOILIEH cpelie.
Or1ieHKa BIUSHUS XUMUYECKOTO
3arpsi3HEHUS OKPYIKaIOIIEeH cpeIbl Ha
OpraHu3M YeJIOBEKa U IPYTUE KUBbHIE
OpTaHU3MBbI.
Cobmroienne mpapui 6€301acHOTO
oOpalieHus ¢ TOPIOYUMH U TOK-
CUYHBIMHU BEIIIECTBAMH,
71a00paTOPHBIM 000PYJOBAaHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOM
KOHIICHTpAIMH B OBITY M HA MPO-




W3BOJICTBE.
Kputnueckas onieHka J0CTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MOCTYNAKIIEH U3 pa3HbIX HCTOYHUKOB

Jlabopamopnasa paboma

1 (Peakmust nvoHHOTO OOMEHA)

2 (UcnpiTanue pacTBOPOB UHIAUKATOPOM)
Ilpakmuueckas paboma

1 CocTaBneHue ypaBHEHUN peakumin B
MOSEKYNAPHON MOHHOM hopme

2 Pelwlenve 3apay Ha HaxoXxaeHune
MaCcCOBOW 00N BeLlecTBa

—_ N = = N

Camocmoamenvnasa paboma. I1oarotoBka
pedepatos, acce. CoctaBnenue GopMys KUCTOT,
COJIE U OCHOBAaHUU

Hcnonb30BaHME KOMIIBIOTEPHBIX
TEXHOJIOTUM J1st 00pabOTKU 1
nepenayu XUMUIeCKor nHPpOopMauu u
€€ MPEJCTABICHUS B Pa3IUUHBIX
dbopmax Kputnueckas oreHka
JIOCTOBEPHOCTH XUMHYECKOU
uH(popMaIuK, NOCTyNarolen u3
pa3HbIX UCTOYHUKOB [IpoBenenue
CaMOCTOATEILHOTO TTOMCKA
XUMHUYECKON HH(pOpMALINHU C
MCIOJIb30BAaHUEM PA3TUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX
W3JIaHUN, KOMITBIOTEPHBIX 0a3 JIaHHBIX,




pecypcoB MHTepHeTa).

Tema 1.5.
Knaccuduxanus
HEOPraHUYECKUX
COEIMHEHUN U WuX
CBOMCTBaA

Kucnorer m mx cBoiictBa. KucaoTBl Kak
ANEKTPOJIUTHI, HMX KiIaccupukanus 1o pas-
JUYHBIM TIpU3HAKaM. XHWMHUYECKUE CBOWCTBA
KUCJIOT B CBETE€ TEOPUU DICKTPOJIUTUUECKOMN
nucconmanui. OcoOEHHOCTH B3aMMOJICHCTBUS
KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT
¢ MmetayuiaMi. OCHOBHBIE CITIOCOOBI TOJYYCHUS
KHCJIOTHI.

OcHoBaHug U uUx cBoucrBa. OCHOBaHHSA Kak
ANEKTPOJIUTHI, WX KiIaccupukanusa 1o pas-
JWUYHBIM TpU3HAKaM. XHMHUYECKUE CBOWCTBA
OCHOBAHU B CBETE TEOPHUH AIIEKTPOJIUTHIECKON
nucconanuu. Pa3nmoxeHne HEpacTBOPUMBIX B
BOJIC OCHOBaHUIA. OCHOBHBIC CIIOCOOBI
MOJTy4Y€HUS OCHOBAHUIA.

Comm wu wux cBoMmcrBa. Comm  Kak
anekTposutel. Conu  CpeaHue, KHUCIbIE U
OCHOBHBIE. XHMMHUYECKHE CBOMCTBAa COJICM B
CBETE TEOpUH 3JIEKTPOJIUTHYECKOU
mucconuanuu. CriocoObI MOTYYEHUS COJICH.

I'maponus conen.

Oxkcuppl u ux cBorctBa. ConeoOpasyonme u
Hecosieo0pasyomme OKCHJIBI. OCHOBHBIE,
amdoTtepHbIe n KHCJIOTHBIE OKCH/JIBI.
3aBUCHUMOCTh XapakTepa OKCHJIAa OT CTENCHH

Hcnonb3zoBanue B yueOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
YcTaHoBKa 3aBUCUMOCTH MEXKTY
Kaue€CTBEHHOW M KOJUYECTBEHHOMU
CTOpPOHAMH XUMHUYCCKHX 0OBEKTOB H
MIPOIIECCOB.
Pemenue pacueTHbIX 337124 MO
XUMUYECKUM (HopMyJiaM U ypaBHE-
HHSIM
OOBsicCHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B MPUPOJIE, OBITY U
Ha MPOU3BOJICTRBE.
OmnpenenieHue BO3MOXKHOCTEM
MPOTEKAHUSI XMMUUECKHUX MpeBpalie-
HUM B Pa3JIMYHBIX YCIOBUSX.
Co0umro/ieHne mpaBuil SKOJIOTHYECKH
rpaMOTHOI'O TIOBEJICHUS B OKPY-
JKAKoIIEH cpene.
OneHKa BIUSHUS XUMHYICCKOTO
3arpsi3HEHUS OKPY KaoIIei cpeibl Ha
OpraHW3M YeJIOBEKA U JIPYTUE KUBBIC
OpraHU3MBI.
CobntoeHue nmpaui 6€30MacHOTO
o0OpalleHus ¢ TOPIOYUMHU U TOK-




OKHCIIEHHUsI ~ O0Opasyloliero ero  MeTajia.
XUMHUYECKHE CBOMCTBA OKCUIOB. I[lomydenue
OKCHUJIOB.

CUYHBIMHU BEIIIECTBAMH,
71a00paTOPHBIM 000PYTOBAHUEM.
IToaroroBka pacTBOpPOB 3aJJaHHOU
KOHIICHTpAIMHU B OBITY M Ha MPO-
U3BO/ICTBE.

Kputnueckas orneHka T10CTOBEPHOCTH

XUMHUYECKOW HHPOpMAIINH,

MOCTYTAIOIIEH U3 pa3HBIX UCTOUYHUKOB

Jlabopamopnaa paboma

1 CBolicTBa OKCHUJIOB U TUJPOKCUIOB METAIITIOB
2 [Nony4yeHne amdoTEPHbIX TMOPOKCUAOB U
AokasaTtenbcTBa nx amgoTepHOCTH

Ilpakmuueckan paboma

CocraBiieHUE ypaBHEHUN peaKIUi K [IEOYKe
CXEM MPEIOKEHHBIX NPEBPALLICHUI
Koumponvnaa paboma

OTpaxxeHrne XUMHYECKHX IIPOIIECCOB C
MTOMOIIBI0 YPAaBHEHUN XUMUYECKUX
peakuuii
Brinonnenne XMuMHYECKOIO
AKCIIEPUMEHTA B ITOJTHOM
COOTBETCTBHH C MpaBUIaMHU
0Ee30I1aCHOCTH.
HaGmronenue, ¢pukcarus 1 onMcaHue
pe3yJIbTaTOB MPOBEJACHHOTO
IKCTICPUMEHTA
IIpakTHueckoe npuMeHeHue
MIOJTYYEHHBIX 3HaHUH, paboTa ¢
pacTBOpaMH KHCIIOT




HpaKTquCKOG MMPUMCHCHUEC IMOJTYUCHHBIX

3HaHMH, paboTa ¢ pacCTBOPAMHU KHCIIOT

Camocmoamenvnasn paboma.
CocraBnenue GopMys HEOPraHMYECKUX
COeIMHEHUN

Tema
XUMHUYECKUE
peakiuu

1.6.

Knaccudukanus  XUMHUECKHMX  peakIuil.

PeaKHI/II/I COCIUHCHMN:, Pa3JI0KCHHA, 3a-

MeleHns, ooMeHa. KaranmuTudeckue peaxiium.

OOpatumble ¥ HeOOpaTHUMbIE  PEaKIIHU.
['oMorenHsle =~ M  TIETEPOrE€HHBIE  PEAKLUHU.
DK30TEepMHUECKHE u AHAOTEPMUYECKUE
peakuuu. TemnoBoil 3ddexT XuMUYECKUx

peakuuii. TepMOXuMHUUECKUE YPABHEHUS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakunu. CreneHb OKHUCIEHHs. OKHUCIHTENb U
BOCCTAHOBJICHHE. Boccranosurens u
okuciieHue. MeToj aeKTpoHHOro OanaHca s
COCTaBJICHHUS YpaBHEHUMU OKHCIIUTEIILHO-
BOCCTaHOBUTEIBHBIX PEAKIUN.

CkopocTh xuMHuueckux peakuuid. [lonarue o

CKOPOCTH XHMMHYCCKHX peaKuHﬁ. 3aBHCHUMOCTD

OObsICHEHHE CYITHOCTH XUMUYECKHUX
nporeccoB. Knaccuduxarus
XUMUYECKUX PEAKIU M0 Pa3IunyHbIM
MPU3HAKAM: YHCIIY U COCTaBY
MPOAYKTOB U PEareHTOB, TEIIOBOMY
s dekry, HanpaBieHuo, dase,
HaJMYUIO KaTaau3aTopa, U3MEHEHUIO
CTEIICHEH OKUCJICHHUS DJIEMEHTOB,
o0pa3yIoluX BEIIEeCTBa.
Hcnons3oBanue B yueOHOM U
npoeccoHanbHOM eI TeTbHOCTU
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
OTpaxkeHne XuMHYECKUX MPOLIECCOB
C IOMOIIIbIO YPAaBHEHUI XUMUYECKHUX
peakuuii Y cTaHOBKA IPU3HAKOB
00IIero ¥ pa3IMIHOr0 B THITOJIOTHH




CKOPOCTH XMMHYECKHX PEAKIHMU OT Pa3IU4HBIX
(akTOpoOB: MPUPOJBI PEArMPYIOMINX BEIIECTB,
MX KOHILICHTPALIMHU, TEMIIEPATYPbI, IIOBEPXHOCTU

COMPUKOCHOBEHHUS u UCIIOJIb30BaHUs
KaTalnu3aTopoB.
O6patumocThb XUMHUYECKUX peaKIuii.

OO6patumMbie U HeOOpaTUMBbIE peakIuu. XUMuJe-
CKO€ PaBHOBECHE U CIIOCOOBI €r0 CMEILIEHUSI.

peaKIui JUIsi HEOPTaHUYECKON U
OPraHN4YeCKON XUMHUH.
Knaccudukanus BemnecTs u
MPOLIECCOB C TOYKH 3PCHUS
OKHCIICHUSI-BOCCTAHOBJICHUS.
CocraBiieHUE ypaBHEHUN peaKUii ¢
ITOMOILBKO METO/1A JIEKTPOHHOT'O
Oananca.
OObsicHEHNE 3aBUCUMOCTU CKOPOCTH
XUMUYECKOW peaKUU U MOJ0KEHUS
XAMHUYECKOTO PABHOBECUS OT
pa3nuYHbIX (AKTOPOB
[IpoBeneHre caMOCTOATEIIHLHOTO
MOMCKa XUMUYECKON HHPOpMAITUU C
HCTMOJIb30BAHUEM PA3IMYHbBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB UHTepHeTa).
Hcnonb30BaHME KOMIBIOTEPHBIX
TEXHOJIOTUM JIst 00pabOTKU U
nepenavyu XUMUIecKo nHpopMaluu u
ee MPeACTaBICHUS B Pa3JIMUHBIX
dopmax
YcTaHoBKa 3aBUCUMOCTH MEXKTY
Ka4€CTBEHHOW U KOJIUYECTBEHHOU
CTOpPOHAMH XUMHUYECKUX 0OHEKTOB U




MPOIIECCOB.
Pemenue pacueTHbIX 3a71a4 MO
XUMHUYECKUM (hopMyJiaM U ypaBHE-
HUSM
OObsicHEeHHE XUMHYECKHUX SBJICHUMH,
MPOUCXOSIIUX B IPUPOJE, OBITY U
Ha TIPOU3BOJICTBE.
Onpenenenue BO3MOKHOCTEH
MPOTEKaHUSI XUMUYECKUX MpeBpariie-
HUHW B Pa3JIMIHBIX YCIOBUSX.
CobntoieHre nmpaBuil 3KOJIOTHYECKH
IPaMOTHOTO TIOBEJICHHSI B OKPY-
JKAIOLIEH cpejie.
OreHka BIUSHASI XUMUYECKOTO
3arpsi3HEHUS OKPY KaoIIeH cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYyTHUEC KUBBIC
OpraHU3MBbl.
Kputnueckas orneHka T0CTOBEPHOCTH
XUMHUYECKOW HHPOpMAIINH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOUYHUKOB

Jlabopamopnaa paboma
1 KauecTBeHHBIE peaKIMd HA XJIOPHU/I, CyJIb(dar,
KapOOHAT — MOHBI.




Ilpaxkmuueckasa padoma

|l cocraBneHne OKUCIUTEIBHO 1
BOCCTAHOBUTENBHBIX PEaKIIU
KoHntposbHas pabota -
Camocmoamenvnan paboma. 1lonrotoBka Hcnonb30BaHME KOMIBIOTEPHBIX 3
pedeparos, 3cce TEXHOJIOTUH JjIs1 00pabOTKH U
nepesaud XuMHUYecKor HHPpOopMaIuu 1
ee MPEACTABICHUS B Pa3INYHbBIX
dhopmax
Tema 1.7. Merambl | Metamibsl. OCOOEHHOCTH CTPOEHMSI aTOMOB M | XapaKTepUCTUKA COCTaBa, CTPOCHUS, 12

N HEMCTAJIJIbI

KpucTtayioB. dusndeckue CBOMCTBA METAJIOB.
Knaccudukanus MeTtamioB 1O  pa3dyHBIM

MpU3HaKaM. XMMHUYECKUE CBOMICTBA METAJIOB.

DIEKTPOXUMHUYECKUH pan HaATPSDKEHU T
METaJIJIOB. MeTallsIoTepMHUSL.
O6mue cnocoObl TONYYEHHsS] METaJUIoB.

ITonstue o Merawutypruu. [lupomeraiutyprus,
TUAPOMETALTYPIrUsi W 3JIEKTPOMETAILTYPrHUsl.
CruiaBbl YE€pHBIE U IIBETHBIC.

Hemeramnbl. OcOOEHHOCTH CTPOEHUSI AaTOMOB.
Hemeramner — mnpocTele  BemiecTBa. 3aBU-
CUMOCTh CBOMCTB TaJIOTEHOB OT MX IOJOXEHHUS
B mepuoauyeckon cucrteMe. OKUCITUTENIbHBIE U
BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIOB B
3aBUCUMOCTH OT MX TIOJOXKEHHUS B PSay

QJICKTPOOTPUIATCIIBHOCTH.

CBOWCTB, TIOJTyYCHHSI ¥ IPUMCHCHHSI
BakHenmux MetaioB (1A u I A
TPy, ATFOMUHUS, JKee3a, a B
€CTECTBEHHO-HAYYHOM Npoduie u
HEKOTOPBIX d-2JIEMEHTOB) U UX
COCIMHCHUM.

XapakTepucTuKa coCcTaBa, CTPOCHUS,
CBOICTB, TIOJyYCHUSI ¥ IPUMEHCHHUSI
BakHeummnx Hemetamios (VIII A,
VI?, V2 rpymm, a Takke a30Ta u
dbocdopa, yriaeposia u KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUMH.
Hcnonb3zoBaHue B yueOHOM U
npo¢eCCUOHATILHON JIeATEIbHOCTH

XUMHUYCCKUX TCPMHUHOB U CUMBOJIUKH.

OTpameHHe XUMHYCCKHUX IMPOLCCCOB C




MOMOIIIBIO YPABHEHUN XUMUYECKUX
peakuuii
BrInonnenne XuMU4ecKoro
AKCTIIEPUMEHTA B IMOJTHOM
COOTBETCTBUHM C IIPaBUIIAMU
0€e30I1aCHOCTH.
HabGmonenue, ¢pukcarus 1 onvMcaHue
pe3yJIbTaTOB MPOBEACHHOTO
AKCIIEPHUMEHTA
IIpoBenenre caMOCTOSITEIILHOTO
MOMCKA XUMUIECKON HHPOPMAIIHH C
UCIIOJIb30BAaHUEM PA3IUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHera).
Hcnonb30BaHre KOMIBIOTEPHBIX
TEXHOJIOTUH JjIs1 00pabOTKH U
nepeaayn XUMMU4IecKo nHpopMaIuu u
€€ MPEJICTABJICHUS B PA3JIUUHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMHU XUMHUYECKHX OOBEKTOB H
MPOIIECCOB.
Pewenne pacueTHsIx 3a1a4 1o
XUMHYECKHM (popMyJiam U ypaBHe-




HHSM
OOBsicHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B IPUPOJIE, OBITY U
Ha MMPOU3BOJICTRBE.

Ornpenenenne BO3MOKHOCTEN
MPOTEKAHUS] XUMUUECKUX MpeBpale-
HUM B Pa3JIMYHBIX YCIOBUSIX.
Co0mro/IeHre MpaBuIT SKOJIOTHICCKH
rPaMOTHOI'O TIOBEJICHUS B OKPY-
JKaroIIeH cpene.

OrnecHKa BIUSHUAS XUMHYICCKOTO
3arpsi3HEHUS OKPY KaIOIIeH cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTUE KUBBIC
OpraHU3MBI.

Kputnueckas onieHka JOCTOBEPHOCTH

XUMUYECKOU nHpOpMaInu,

MOCTYMAIOIIEH U3 pa3HbIX HCTOYHUKOB

Camocmoamenvnasa paboma. I1oarotoBka
pedepaToB

JlaGopaTopHbie padoThI

1 O6mue cBolicTBa METAJIIOB

2 XMHYECKHE CBOMCTBA JKeJjie3a U e€ro
COEeIMHEHUN

3 Ilonydenue u coOMpaHue Tra3oB

Hcnonb3oBaHue KOMITBIOTEPHBIX
TEXHOJIOTUM JIst 00pabOTKU U
nepenavyu XUMHUIecKo nHpopManuu u
€€ MPEJICTABICHUS B Pa3TUIHBIX
dopmax




4 N3ydyeHue CBOMCTB COJIE aMMOHUSA 1
5 PemieHue 3kciepuMeHTaIbHBIX 3a7a4 110 TEME 1
«Hewmeramnb» 1
IIpakTHyeckue 3aHATHS
1 Xumunueckue cBOKCTBa METAJIOB U UX 3
COEIUHEHHUSA 1
2 XuMHUYECKUE CBOWCTBA HEMETAIIJIOB U UX
COCIMHEHUS 1
3 KonrtposnbHas pabota mo oOiieit u
HEOPraHWYECKON XUMUHU 1
Pazoen 2. 40
Opeanuueckas
Xumusl
Tema 2.1. [Ipenmer oprannueckoi xumuu. [Ipuponnsie, | YMeHue naBaTh ONpPEICICHUE U 1
OcHoBHbIE UCKYCCTBEHHbIE M  CHUHTETHUYECKHUE  Opra- | ONEpUpOBaTh CIEAYIOUIUMH XHU-
MOHSTHUS HUYeckue BellecTBa. CpaBHEHHUE OPraHUYECKUX | MHYECKUMHM MOHSTUSIMU: YTIEPOIHBIN
OpraHuyYecKoi BEILIECTB C HEOPTaHUUECKUMHU. CKeleT, (PyHKIMOHAbHAsSI TpYyIIa,

XAMUHU U TEOPHUS
CTpOEHUSA
OPraHUYECKUX
COE€IMHEHUU

BanentHoCcTh. XMMHYECKOE CTPOEHHE KaK
MOPSJIOK COEIMHEHUS aTOMOB B MOJIEKYJIBI MO
BaJICHTHOCTH.

Teopust cTpoeHHs] OpraHUYECKUX COCIMHEHUN
A. M. DbytnepoBa. OCHOBHBIE MOJIOKECHUS
TEOPUU XHMHUYECKOro cTpoeHusa. M3omepus wu
u3oMepbl. XUMHUYECKUE (OpMYJbI U MOJENIH

MOIJICKYJI B OpFaHquCKOﬁ XUMHU.

M30MEpHsl, TOMOJIOTHUS
DopMyJIMPOBKA OCHOBHBIX
MOJIO)KEHU TEOPUU XUMUYECKOTO
CTPOEHUSI OPTaHUYECKUX COCIUHECHUMN
Y XapaKTEPUCTHUKA B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPTraHUYECKUX COCIMHECHUN
Hcnonb3oBanue B yueOHOM U




Knaccudukanus OpraHMYecKUX  BEIIECTB.
Knaccudukanuss  BemectB MO CTPOEHHUIO
YIIIEPOTHOTO CKeJeTa u HAJINYHUIO
byHKUMOHANBHBIX  Tpynn.  ['omonorm

romosiorusi. Hauana nomenknatypst [UPAC.
Knaccudukanus peakuuii B OpraHMuecKou

(runpu-

rajOreHupOBaHus,

XuMud. Peakuum TNpHCOETUHEHUS
pOBaHus,
TUPOTAIOTEHUPOBAHUS, THUApaTanuu). Peakiuu
OTIICIICHUS (neruapupoBaHus,
JNETUIPOTAIOTCHUPOBAHHS, JETUApaTaIym).
Peakuuu 3amemienus. Peakuun nzomepusamnumu.
JleMoHcTpanuu

Mojgenn MOJIEKyJl TOMOJOTOB M H30MEPOB
OPTaHUYECKUX COCIUHECHUN.

KauectBenHoe  oOHapyxeHUE

yriepoa,
BOJIOPOJIa U XJIOpa B MOJIEKYJIaX OpPTaHUYECKUX

COEeIMHEHUN.

npo¢eCCUOHANILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
BrInonnenne XuMU4ecKoro
AKCTIIEPUMEHTA B IMOJTHOM
COOTBETCTBUH C MpaBUIAMU
0€e30I1aCHOCTH.
HabGmonenue, ¢pukcarus 1 onvMcaHue
pe3yJIbTaTOB MPOBEACHHOTO
AKCIIEPHUMEHTA
IIpoBenenre caMOCTOSITEIILHOTO
MOMCKA XUMUIECKON HHPOPMAIIHH C
UCIIOJIb30BAaHUEM PA3IUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHera).
Hcnonb30BaHre KOMIBIOTEPHBIX
TEXHOJIOTUH JjIs1 00pabOTKH U
nepeaayn XUMMU4IecKo nHpopMaIuu u
€€ MPEJICTABJICHUS B PA3JIUUHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMHU XUMHUYECKHX OOBEKTOB H
MPOIIECCOB.
Pewenne pacueTHsIx 3a1a4 1o
XUMHYECKHM (popMyJiam U ypaBHe-




HUSIM
OOBsicHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOIAIINX B IPUPOJE, OBITY U
Ha TIPOU3BOJICTBE.

OmnpenenieHue BO3MOXKHOCTEH
MIPOTEKAHMS XMMUYECKHUX MPEeBpallie-
HUU B Pa3JIMYHbBIX YCIOBUSX.
CoburoieHre MpaBUil IKOJIOTHYECKU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKaroIIeH cpene.

OreHka BIUSHASI XUMUYECKOTO
3arps3HEHUS OKPYKAIOMIEH Cpelbl Ha
OpraHu3M YeJIOBEKa U JIPYTHUE KUBBIC
OpTaHU3MBI.

Cobntoenue npaui 6€30MacHOTO
oOpalieHus ¢ TOPIOYUMH U TOK-
CUYHBIMU BEILIECTBAMU,
J1a00paTOPHBIM 000PYT0BAHUEM.
IToaroroBka pacTBOpOB 3a1aHHOM
KOHIIEHTpAIMH B OBITY U Ha MPO-
M3BO/ICTBE.

KpuTtnyeckas oreHka T0OCTOBEPHOCTH

XUMHYECKON MHpOpMaIH,

MOCTYTIAIONIECH U3 Pa3HBIX UCTOYHHUKOB

Jlabopamopnasa paooma
Ilpakmuueckue pabomul




Koumponvnwie pabomut
Camocmoamenvnasa paboma. [1oaroToBka

Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUH Il 00pabOTKU U

COOOIIEHUIA nepeaayn XMMUIeCcKord nHpopMaIuu u
ee IpeACTaBICHUS B Pa3INYHBIX
dhopmax
Tema 2.2. AnkaHbl. AJKaHbl: TOMOJIOTUYECKMH psll, | XapaKTepHUCTHKA COCTaBa, CTPOCHHS, 11
VYrieBoaopoAbl U UX | U30MEPUST M HOMEHKIIATYpa alKaHOB. XHMH- | CBOMCTB, MOJIYYEHHS U TPUMEHECHUS
MPUPOJIHbIE YEeCKHE CBOWCTBA aJKaHOB (METaHa, 3TaHa): | BaXKHEHIIMX KJIACCOB YIJIEBOJOPOJIOB
UCTOYHUKH rOpeHHe, 3aMEIlCHUE, Pa3JIOKEHUEe, Neruapu- | (aJIKaHOB, [IUKIOAJIKA- HOB, aJIKEHOB,

poBanue. lIpuMeHeHHEe aIKaHOB Ha OCHOBE
CBOJWCTB.
AJIKEHBL. OTUIEH, ero MOJIyYEeHHUE

(merumpupoBaHUEM 3TaHa, JENOIUMepU3aIuen

MOJINATUJIEHA). ['omosiornueckui pan,
n3omepus, HOMEHKJIaTypa AJIKEHOB.
XHMMHUYECKHE CBOMCTBA JTUJICHA: TOpPEHME,
KauecTBEHHbIe  peakuuu  (oOeclBeurBaHUE

OpoMHOIl BOABI U pacTBOpa I€pMaHTaHATa

KaJus), ruapaTanus, HOJIMMEPHU3ALIHSL.
[IpumeHeHne ATUIIEHa Ha OCHOBE CBOMCTB.
Jluensl u kayuyku. [loHsTne o aueHax Kak
YIJIEBOAOPOAAX C JABYMSI JABOMHBIMH CBS3SIMH.
ConpsbkeHHbIE THEHBI. XUMHUYECKHE CBOWCTBA
Oytranuena-1,3 u wuzompeHa: 0OECIBEUMBAHUE
OpOMHOI BOJBI M MOJUMEPHU3ALUA B KaydyKH.
HatypaneHbii u

CHUHTCTHYCCKHC Kay4YyKH.

QJIKUHOB, APEHOB) U UX HanboJiee
3HAYMMBIX B HAPOJHOXO3SIUCTBEHHOM
IJIAaHE NPEACTABUTENEH
Hcnonb3zoBaHue B yueOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHne Wu3y4YeHHBIX BEILIECTB IIO
TPUBHAIBHOM WM MEXIYHAPOIHOU
HOMEHKJIATYpE U OTpa)XE€HUE COCTaBa
OTUX  COEAUHEHUM C  IOMOUIBIO
XUMUYECKUX (POpMYII.
OTpaxkeHrne XMMHYECKUX ITPOLIECCOB C
MOMOIIBIO YPABHEHUN XUMUYECKUX
peakuuii
[IpoBeneHne caMOCTOSTEIBHOTO
MOMCKa XUMUYECKON HHPOpMAITUU C

HCIIOJIb30BAHHUECM Pa3JIMYHBIX




Pesuna. MCTOYHUKOB (Hay4YHO-ITOMYJISIPHBIX

AJNKUHBI. ALETHICH. XUMHUYECKUE CBOWCTBA | M3IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
aleTuiIeHa: TopeHue, ooeciBeunBanue OpoMHoOH | pecypcoB MuTepHeTa).

BOJBI, HpI/ICOCJII/IHCHI/Iﬁ XJIOPOBOAOpPOAA u | Ucnonp3oBanue KOMIIBIOTCPHBIX

rmaparanusd. HpI/IMCHeHI/Ie AllICTHJICHA
OCHOBE CBOMCTB. MexXKinaccoBas H30MCpusa C

Ha | TEXHOJIOTUH JIsi 00pabOTKU U

nepenayu XuMUIecKo HH(pOopMaluu u

aJIKaJEeHAMU.

Apensbl. benzon. Xumuyeckue CBOWCTBA
OeH30J1a: TOpEHHWE, peakIuu 3amenieHus (ra-
JIOTEeHUpPOBaHUE, HUTpoBaHue). I[IpumeHeHue
OeH30J1a Ha OCHOBE CBOMCTB.

[IpupoaHble  HUCTOYHUKHU  YTIEBOJOPOIOB.
IIpuponublid Ta3: coCTaB, NMPUMEHEHUE B Ka-
YECTBE TOILJIMBA.

Hedts. Cocras

[leperonka nedgtu. HedrenpoayKThl.

u nepepaboTka HePTH.

JlemoHcTpanumn

['openne meTaHa, FTUIEHA, AallETUJIEHA.

OTHomEeHWE MeTaHa, 3TWICHA, aleTUIeHA U
OeH30Jla K pacTBOpaM IE€pMaHTaHaTa Kallus U
OpOMHOM BOJIE.

[Tomyyenue 3TUNEHA peakuen JeTuapaTauuu

3TaHONA, aleTWIeHa — THAPOIU30M KapoOuia
KaJIbLIUA.
Pasnoxenue Kayuyka T@pd HarpeBaHHM,

WCOBITAHUE TPOAYKTOB PA3JIOKEHUS HA HeE-

€€ MPEACTABJICHUS B PA3JIMYHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKITY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMH XUMHUYECKHX OOBEKTOB H
MIPOLIECCOB.

OOBbsicHeHNE XUMHUYECKNX SIBJICHUH,
MIPOUCXOISIINX B IPUPOJE, OBITY U
Ha TIPOU3BOJICTBE.

Onpenenenne BO3MOKHOCTEN
MPOTEKaHUS XUMHUYECKUX MpeBpariie-
HUH B Pa3IUYHBIX YCIOBUSIX.
CoOuroieHHE MPaBHIT SKOJIOTHICCKH
I'PaMOTHOTO TIOBEJICHHS B OKPY-
YKAIOIIEH cpelie.

Ouenka BIUSHUS XUMHUYSCKOTO
3arps3HEHUS OKPYIKaOIICH cpeIbl Ha
OpraHu3M YEJIOBEKa U IPYTHUE KUBHIE
OpTaHU3MBI.




MPEACITLHOCTD.
Konnexuus o6pasioB Hedhtu u
HedrenpoaykroB. Komneknus «KameHHbIN
YTOJIb ¥ IPOAYKITUS KOKCOXUMUYICCKOTO
MIPOU3BOJICTBAY.

O3HakoMIIEHHE C KOJUIEKIMEeW o0pa3ioB
He(TU U IPOJYKTOB €€ epepadoTKu.

O3HakOMJIEHHE C KOJUICKIIMEH KaydyKoB U
oOpa3iaMu U3CeIUi U3 PE3UHBI.

Kpurnueckas oneHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MOCTYTAIOIIEH U3 Pa3HBIX UICTOYHUKOB

Ilpakmuueckue 3anamus 2 3
1 HoMenkiatypa ajnkaHOB 1
2 HomenknaTtypa M XHMHYECKHE CBOWCTBA 1
HEIpeIeNIbHbIX YIIIEBOIOPOIOB
3
3
Camocmoamenvhan paboma. Hcnonb3oBaHue KOMITBIOTEPHBIX 5 3
| Pemenue uenoyek npeBpalieHuit TEXHOJIOTUM JIst 00pabOTKU U 1
2 Hanucanue pedeparon nepenavyu XUMHUIecko nHpopMaluu u 2
€€ MPEJICTABICHUS B PA3TUIHBIX
Jlabopamopnwie pabomul bopmax 5

1 TlosyyeHue STUJIEHA U U3YUYEHHUE €r0 CBOMCTB




2 M3ydeHue cBOWCTB OE€H30J1a U €r0 TOMOJIOTOB 1

KonTposbHbIe padoThI 1
Tema 2.3. Crnuptel. Tlonmyuenue nsTaHoNIa OpoKeHHEM | XapaKTepUCTHKA COCTaBa, CTPOCHUS, 19
Kucnopoaconepxa | riroko3el M THApaTalneil 3TWieHa. [WApPOK- | CBOMCTB, MOIYYEHUS U IPUMEHEHUS

IIMUC OPraHnvICCKHUC
COCIUMHCHUA

CWibHasg  Tpynma Kak  (yHKIMOHAIbHASI.
[lonssTME 0  MpeAeabHBIX  OJHOATOMHBIX
cnupTax. XUMHWYECKHE CBOMCTBA 3TaHOJIA:
B3aMMOJICHICTBUE ¢ HaTpueM, oOpa3oBaHHUE

MPOCTBIX W CIOXHBIX J(PUPOB, OKUCICHUE B
anpaerun. I[lpuMeHeHue 53TaHOIa HAa OCHOBE
CBOMCTB. AJIKOrOJIM3M, €ro IOCIEACTBUS JJIS
OopraHu3Ma 4ejaoBeKa U MpeaypexIcHue.

FJII/II_[epI/IH KakK npeaCTaBUTCIIb
MHOT'OaTOMHBIX CIIUPTOB. KauecTBeHHas
peakuuAa Ha MHOT'OATOMHBIC CIIUPTHI.

[IpumeHeHue riauepuHa.
Ddenos. Puznueckre U XUMHUYECKUE CBOMCTBA
denoma. Bzaumuoe

BJIMSHHUC aTOMOB B

MOJIEKYJIE dhenona: B3aHMOJICHCTBHE c
TUJIPOKCUJIOM HATpUsd M a30THOM KHCJIOTOM.
[Ipumenenue ¢eHosa Ha OCHOBE CBOMCTB.
Anpnernnpl.  Ilongtme 00  ampaerumgax.
AnplieruHas rpynna Kak (yHKIHOHAIbHAs.
dopMalIbIETU]T U €ro CBOMCTBA: OKHUCIICHHE B

COOTBCTCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHUC B

BAKHEHMIIINX KJIACCOB YTIIEBOJOPOIOB
BAKHEHUIIINX MPEICTABUTENIEN IPYTUX
KJIACCOB OPraHUYECKUX COETMHEHMUI:
METaHOJIa U ATAHOJIA, CIIOKHBIX
3(UpOB, KUPOB, MBI, aJIbJICTUIOB
(bopmanbaeruioB U alleTanbACTHIA),
KETOHOB (a1leToOHa), KapOOHOBBIX
KHUCJIOT (YKCYCHOM KUCTIOTBI, JIs
€CTECTBEHHO-HAYYHOTO MpOoduIs
MpeICTaBUTENIeH JPYTUX KIIaCCOB
KHCJIOT), MOHOCaXapu10B (TJTFOKO3BI),
JucaxapuioB (caxaposbl),
nojrcaxapuioB (Kpaxmana u
EJUTI0JIO3b] ), aHWJIMHA, aMUHOKHUCIIOT,
OENKOB, NCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAYYYKOB,
riacTMacc

Hcnonb3zoBaHue B y4eOHOM U

npo¢eCCUOHANILHON JIEATEIbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue u3y4YEHHBIX BEILIECTB IO




COOTBETCTBYIOIINI CIIUPT. [lonyuenune

AIBACTHAOB  OKHCICHHEM  COOTBCTCTBYIOIIHX

cnuptoB. I[Ipumenenne Qopmanpaeruga Ha
OCHOBE €I'0 CBOMCTB.

Kap6oHoBrie KHCJIOTBHI. ITonsiTue 0
KapOOHOBBIX KucaoTax. KapOokcunbpHas rpyrima

Kak (yHKIMOHANbHAA. [OMOJIOTMYECKHUI psif

MpEeAeNbHbIX ~ OAHOOCHOBHBIX  KapOOHOBBIX
kucnoT. [lomydenne KapOOHOBBIX — KHCIIOT
OKHCIICHUEM aJIbJICTU/IOB. XUMUYECKHE

CBOMCTBA YKCYCHOUM KHCIIOTBI: OOIIIME CBOMCTBA
C MHUHEPAIbHBIMM KHCJIOTaMH U  pEaKIus
TepUPUKALINU. [Ipumenenue YKCYCHOM
KHUCJIOTBI HA OCHOBE CBOMCTB. Briciine KMpHbIE
KHCIIOTBl Ha TMpUMepe NaIbMUTHHOBOU W
CTEapPUHOBOM.

Cnoxuble 3¢upsl u xupbl. I[lomydenue
CIIOXKHBIX 3(UPOB peakuuend >STepuduKaIim.
Cnoxnble 2pupsl B TPHUPOJAE, WX 3HAUYCHHE.
[IpumeHeHue CIOXHBIX 3(PUPOB Ha OCHOBE
CBOMCTB.

XKupsr kak cnoxabie d¢upsl. Kimaccudukanms
AKUPOB.

XHWMHUYECKHE CBOWCTBA KUPOB: TH-

ApOJU3 U TUIPUPOBAHUE JKUIKHX JKHUPOB.
IIpuMeHeHue KUPOB HA OCHOBE CBOWCTB. MbLIa.

Yrneroasl. YriaeBojabl, MX KiacCUDUKAIIUS:

TPUBUAIIBHOW WM  MEXIYyHAPOIHOU
HOMEHKJIATYpE M OTPa)XECHHE COCTaBa
OTUX  COE€IUHEHHUM C  IIOMOIIBIO
XUMUYECKUX POopMyII.
OTpakeHne XUMHUYECKUX MPOILIECCOB C
MOMOIIbIO YPAaBHEHUM XUMHUUYECKUX
peakiuii
YcTaHOBKa 3aBUCHUMOCTH MEXKTY
KaueCTBEHHOM U KOJIUYECTBEHHOM
CTOPOHAMH XUMHYCCKHX OOBEKTOB H
IIPOLIECCOB.
OOBsicHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIIUX B IPUPOJIC, OBITY U
Ha MPOU3BOJICTBE.
Onpenenenne BO3MOKHOCTEN
MPOTEKAHUSI XUMUUYECKHUX MpEeBpale-
HUM B Pa3JIMYHBIX YCIOBUSX.
ColmroieHne mpaBuil SKOJIOTHYECKH
rPaMOTHOTO TIOBEJECHHUS B OKPY-
YKAIOIIEH cpelie.
OrneHKa BIUSHUAS XUMHYSCKOTO
3arpsI3HEHUS OKPY>KAKOIIEH Cpe/bl Ha
OpraHu3M 4YeJIOBEKa U JPYTHUE KUBbBIE
OpraHu3MBlI.
[ToaroroBka pacTBOPOB 3aJaHHOM
KOHIIEHTpAIMHU B OBITY 1 Ha MPO-




MOHOCaXapuabl (rmroko3a, bpykTo3a),
aucaxapuabl  (caxaposza) U MOJUcaxapujbl
(Kpaxmai u [eIT0103a).

I'moko3a — BemecTBO C  JBOMCTBEHHOU
byHKIMEeH — adbACTUIOCHUPT. XUMUYECKUE
CBOICTBA TJIIOKO3bI: OKUCJIEHHE B TJIIOKOHOBYIO
KHUCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CITUPTOBOE
Opoxenue. [IpuMeHeHne IIIOKO3bl Ha OCHOBE
CBOWCTB.

3HaueHUE YTIJIEBOJOB B KUBOW MPUPOJIE U
KU3HHA 4YenoBeka. [loHATHE O peaknusx MOou-
KOHJCHCALlMK W TUAPOIHM3a HAa MpUMEpe
B3aMMOIIPEBPAILICHHI: TJIFOKO3a -0-
MOJINCAXAPUL.

W3BOJICTBE.
Kputnueckas onieHka J0CTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB

Hpakmultecmte 3aHaAmun

1HoMeHKnaTypa n nsoMepus CnmpToB

2 HOMeHKNnaTypa anbaernaoB 1 KETOHOB

3 HOMEHKNaTypa u XMMnyeckne CBOKCTBa
KapbOHOBbIX KUCIOT

_— e (D

Jlabopamopnasa padoma
1 u3y4yeHMe CBOUCTB OOHOATOMHbIX
MHOrOaTOMHbIX CNUPTOB
2 N3y4eHune cBonCTB heHONOB
3 3yyeHne CBOMCTB anbaerngons




4 XMMUYeckue CBOKWCTBA MpedesibHbIX WU
HenpeaenbHbIX KapOOHOBbLIX KUCAOT

5 N3y4yeHne cBOUCTB Mbina

6 XvMuyeckmne CBOMCTBa YrnesonoB

Konmponwvnwvie pabomot

Camocmoamenvnasn paboma
1 Paboma c knuzoit

2 Hanucanue dopmyn
KUCTI0P00COOePHCAauuUX coeOuHeHuil

3Pewenue yenouexk npespauienuil

[TpoBeneHne caMOCTOSATEINHHOTO
MOMCKA XUMUYECKON MHPOPMAIIHH C
UCTIOJIb30BAaHUEM PA3TUIHBIX
WUCTOYHUKOB (HayYHO-TTOMYJIIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypco MHTepHETA).
Hcnonb3oBaHue KOMITBIOTEPHBIX
TEXHOJIOTUM JIst 00pabOTKU 1
nepenayu XUMHUIecKo nHpopMauu u
€€ TMPEJICTABIICHUS B Pa3TUIHBIX
dopmax

Tema 2.4.
A30TCcoaepxKalue
OpraHUYECKHe
COCMHEHUS.
[Tomumepsbr

AMUHBI. Ilonstue 00 aMUHaX.

AnudaTuyeckre aMUHBI, UX KiacCUpUKaAUI U

HOMEHKJIaTypa. AHMIUH KaKk OpTraHu4YecKoe
OCHOBAHHUE. [Tomyuenune aHWIINHA u3
HUTpoOeH3oa. [IlpuMeHeHwe aHWJIMHA Ha
OCHOBE CBOMCTB.

AMMHOKHCIIOTHI. AMMHOKHUCIIOTBI Kak
amdoTtepHbIe T YHKIIMOHATIBHBIE
OpraHUYEeCKHUE  COCIMHEHUS.  XHUMHUUYECKHE

Hcnonp3oBanue B yueOHOH U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue W3y4YeHHBIX BEHIECTB IO
TPUBHAIBHON WM  MEXIyHapOTHOM
HOMEHKJIaType ¥ OTpaK€HHE COCTaBa
3TUX  COCIUHEHHHA  C

XUMHUYECKUX (POPMYII.

ITOMOIIIBIO

OTpaxeHrne XMuMHYECKUX ITPOLIECCOB C




CBOMCTBA AaMMHOKHCIIOT: B3aI/IMOI[eI\/’ICTBI/IC C

meIo4yaMu, KUCIOTaMM H  JApyr C JAPYyrom
(peaxuust moIMKOHAeHcalun ). [lenTruaHas cBs3b
1 nonunentuasl. [[puyMeHeHne aMMHOKUCIIOT Ha
OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAs, TPETHUYHAS

CTPYKTYpbl OenkoB. XHUMHUYECKHE CBOMCTBa
OCJIKOB: TOpEHHe, JeHATypalus, THAPOIHU3,
IIBETHbIC pEaKIUH. buomormyeckue GyHKIUN
OCIIKOB.

[Tomumepsl. benkn w monucaxapuabl Kak
OHMOIOIMMEDBI.

[ImacTmaccel. [lonyuenune IIOJIMMEPOB
peakuuein MOJIMMEPU3ALUT "
MOJIMKOH/ICHCAIH. TepmorniacTUYHBIC u
TEPMOPEAKTUBHBIE IJIACTMACCHI.

[IpencraButenu miacrmacc.
Bomokna, ux knaccudukamms. IlomydeHue
BOJIOKOH. OTnenpHbIe

npcaCTaBuTCIn  XHU-

MHNYCCKHUX BOJIOKOH.

MOMOIIbIO YPABHEHUN XUMUYECKHUX
peaKumit
Hcnosb30BaHre KOMIIBIOTEPHBIX
TEXHOJOTUM Jy1si 00pabOTKU U
nepeaayr XMMU4ecKo nHpopmaIuu u
€€ MPEeJICTaBICHUS B Pa3JIMUHbBIX
dbopmax

YcTaHOBKa 3aBUCHMOCTH MEXIY
Ka4€CTBEHHOW U KOJIMYECTBEHHOU
CTOPOHAMH XUMHUYECKUX 0OBEKTOB H
IIPOLIECCOB.

Pemenne pacueTHsIx 3a1a4 1o
XUMUYECKUM (popMyriaM U ypaBHE-
HUSIM
OOBsicHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOIAININUX B IPUPOJIC, OBITY U

Ha MPOU3BOJICTRBE.

Co0mroieHne mpaBuil SKOJIOTHIECKH
IPaMOTHOIO TIOBEJICHUS B OKPY-
JKAKOIIEH cpelie.

O1neHKa BIUSHUS XUMUYECKOTO
3arpsI3HEHUS OKPY>KAKOIIEH Cpe/bl Ha
OpraHu3M 4YeJIOBEKa U JPYTHUE KUBbBIE
OpraHu3MBlI.

Kputnueckas olieHKa JOCTOBEPHOCTH




XUMUYECKON MHPOpMALIHH,
MOCTYMAIMIEH U3 pa3HbIX UCTOUYHUKOB

Jlabopamopnasa padoma
1 AMUHOKHUCIIOTHI U O€JIKM U UX CBOWCTBA

Pacrio3naBanue miactMace u
BOJIOKOH. Ornipezienienue
BO3MOYKHOCTEM MPOTEKaHUS
XUMHUYECKUX MPEBpaICHUN B
pasznu4HbIX ycnoBusix. CobmoieHue
npaBui 0€30MaCHOTO 0OpaIeHus ¢
TOPIOYUMHU U TOKCUIHBIMH
BEIIECTBAMH, J1a00OPATOPHBIM
obopynoBanueM. [loaroroska
PacTBOPOB 33IaHHOM KOHLIEHTPAUH
B OBITY ¥ Ha MPOU3BOJICTBE
BrImmoTHEHIE XUMHUYECKOTO
OKCIIEPUMEHTA B ITOJTHOM
COOTBETCTBHH C MpaBUIaMU
0€30MacHOCTH.

Habmronenue, ¢pukcaiuys u onvcanue
pe3yIbTaTOB MPOBEECHHOTO
HKCIIEPUMEHTA

IIpoBenenre caMOCTOSITEIILHOTO
MOVCKa XUMUIECKON HHPOPMAIIHH C
WCITOJIb30BAaHUEM PA3TUIHBIX
HUCTOYHUKOB (HAyYHO-TTOMYJISIPHBIX
W3JIaHNUH, KOMITBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB HTEpHETA).




Tema 2.5
O0o061meHne 3HaHuM
0  OpPraHUYECKOU
XUMUH

Conepxanue y4eOHOM TUCITUTIITUHEI

JlaGoparopnas pabota

Pacrio3HaBaHue OpraHMYECKUX BEIIECTB C
MTOMOIIBI0O XUMHYECKHUX PCaKIIUN
[TpakTHyueckue 3aHATHS

| T'eneTnueckas cBSI3b OPraHUYECKUX BEIIECTB
2 I'eHeTnyecKas CBsI3b HEOPTaHUYECKUX U

OpraHUYECKUX BELIECTB
CamocrosiTenbHas paboTa

I Hanrcanue 1iernoyek nmpeBpaiieHui
2 nHanmcanue pedeparon

3 IloaroroBka mo BOmpocam 3ayera

Kontponsnas paboTa o o01iei,
HEOPraHUYECKOM U OPraHNYECKON XUMUU

IIpoBenenrne caMOCTOSATEIILHOTO
MOMCKa XMMUYECKON HHPOpMAIINH C
WCIIOJIb30BaHUEM PA3IMYHbBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX
W3JIaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHera).
Hcnonp30BaHne KOMIIBIOTEPHBIX
TEXHOJIOTUH 11 00pabOTKU U
nepeaayr XUMUIeCKod HHpopMaIuu u
ee IpeACTaBICHUS B Pa3IMUHBIX
dbopmax

N W N

HuddepeHurpoBaHHbIi 3a4eT




Bcero aynuropssix
CamocTosTenbHas pabota o0yyaronmxcs
Hroro

78

34
112

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHUSI yUeOHOr0 MaTepualia UCIOJIb3YIOTCS Celyrolue 0003HaueHus:
1. — 03HaKOMUTENBHBIN (Y3HABaHHE paHee U3yYCHHBIX 0OBEKTOB, CBOIMCTB);
2. — penpoAyKTHUBHBIN (BBIIIOJIHEHUE IEATEIHHOCTH MO 00pa3ily, MHCTPYKLWHU WM MOJT PYKOBOACTBOM)
3. — IpOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIITOJHEHUE ICATEIbHOCTH, pEeIlIeHHE MPOOIEMHBIX 3a71a4)




3. YCJIOBUSA PEAJIN3AIIMY YYEBHOU JUCIHUILIVHBI
3.1. TpeOoBanuss K MHUHHMAJIBHOMY MAaTEePHAIbLHO-TEXHUYECKOMY
o0ecre4yeHu1o

Peanuzanusi mporpamMmbl JUCIUIUIMHBI TpeOyeT HaMM4UUg y4eOHOTO KaOWHeTa
Xumun, 1abopaTopun XuMUU
OoOopynoBanne yueOHOro KkaOumHeTa CHEUMANU3MpPOBaHHOMW Yy4ebHOW
mebenbo M cpeactBamum  0ByyeHUsi, [OCTATOYHbIMM AN BbINOSHEHUS
TpeboBaHW K yPOBHIO MOArOTOBKM 0ByYatoLLMXCS
O6opynoBaHue 1a00paTopuu U paboOUUX MECT J1abOPaTOPHUU:
MHOroOyHKLNOHaNbHbIM KOMMMEKC npenoaasaTtens;
HaTypanbHble 06beKTbI, Mogenn, NPUbopbl U Habopb! 45151 MOCTAaHOBKU
OEMOHCTPALMOHHOIO N Y4EHUYECKOro aKCNEPUMEHTa;
* MevyaTHble U 3KPaHHO-3BYKOBblE CpeacTBa 00y4eHus;
* cpeactBa HOBbIX MHOPMALMOHHbBIX TEXHOSTOMNMN;
*  peakTuBbl;
*  MepeyvyHn OCHOBHOM M AOMNOSTHUTENBHOW Y4eOHOM NuTepaTypsbl;
e  BCNomMoratenbHoe obopyaoBaHME U NHCTPYKLNN;
*  BUBNMoTEeYHbIN PoHA,.

Texuuueckue cpeacTBa oOydeHHs: : MynbTMMeaunHoe obopyaoBaHue,
NocpeACcTBOM KOTOPOro Y4YacTHWKM 06OpasoBaTenbHOro mnpolecca MoryT
npocMaTpvBaTbh  BU3yamnbHyl0 WHPOPMAUMIO N0  XUMUKW, CO3aAaBaThb
npeseHTauuu, Bugeomarepuarnsl 1 T. n.

3.2. UudopmanuoHHoe odecreueHmne

NudopmarmonHoe obecrnieueHue oOy4yeHUs  COACPKUT  TEpPeUYCHb
PEKOMEHIyeMbIX y4eOHbIX u3naHuil, M HTepHeT-pecypcoB, OMOJHUTEIHHOU
JUTEPATYPHI.

Jiist cTyieHToB

1.I'abpuensu O.C. Xumust 1711 TYMaHUTApHOTO Mpoduiis,yueOHuk, M., «AkagemMusy,
2010r.

2.I'abpuensan O.C. Xumus ans Tex ypoBHs, y4., M. «Akagemusi», 2013r.

3.Epoxun FO.M. Xumus, yu., M. «Axagemus», 2003r.

4.Pymzutuc I'.E. Xumus 10,1 1ki., yu.,ACT «Actpens»,2005,08r.

5.Pynzuruc I'.E. Xumus 10,1 1kn., y4., M.«IIpocBemienne»,1 998r.

6.MabpmnenaH O.C, OctpoymoB W.I. Xumua gna npodeccun u
crneumanbHOCTEN TEXHUYECKOro npoduns: y4ebHuK Ansa cTyq. yyYpexaeHun
cpea. npod. obpasosaHua. — M., 2014.



7.I'abpuenan O.C, OctpoymoB W.I., OctpoymoBa E.E. n gp. Xumua gng
npodeccmin U crneunanbHOCTEN eCTECTBEHHO-HAaY4YHOro npoduns: y4ebHuK
AN cTyq. ydpexaeHun cpea. npod. obpasosaHund. — M., 2014.

8.Nabpmenan O.C., OctpoymoB W.I. Xumua gna npodeccun u
crneunanbHOCTEN COLManbHOIKOHOMUYECKONO U FyMaHUTaAPHOro npodunen:
y4ebHUK O CTyq. ydpexaeHun cpe. npod. obpasoBaHmsa. — M., 2014.

9.Nabpuenan O.C., OctpoymoB W.I'., Cnagkos C.A., HopodeeBa H.M.
Mpaktukym: y4yeb. nocobue pgna cCTya. YydvpexgeHun cped. npod.
obpasoBaHusa. — M., 2014.

10.Mabpuensax O.C., OctpoymoB W.I"., Cnagkos C.A. Xumusa: nocobmne ons
nogrotoBkn Kk EIM3: yuyeb. nocobue ana ctyd. ydpexgeHun cped. npod.
obpasoBaHusa. — M., 2014.

11.MabpuensaH O.C, JlbicoBa I.I. Xumusa. TecTbl, 3aga4m N ynpaxHeHUs:
yuyeb. nocobue gna cryn. yydpexaeHun cped. npod. obpasoBaHus. — M.,
2014.

12.EpoxvH  KO.M., Koeanesa W.b. Xumua gna npodeccun u
cneumanbHOCTEM TEXHUYECKOr0O W  eCTEeCTBEHHO-Hay4HOro npodunen:
y4ebHUK ONs CTyq. yupexaeHun cpeq. npod. obpasosaHus. — M., 2014.

13.EpoxuH KO.M. Xumus: 3agaum n ynpaxHeHus: yyed. nocobue ansa cry.
yupexageHun cpef. npod. obpasosaHus. — M., 2014.

14.EpoxuH KO. M. CBOpHUK TECTOBbIX 3agaHnin No xmmun: y4eb. nocobue
ONs CTyq. ydpexaeHun cpeq. npod. obpasosaHus. — M., 2014,

15.EpoxuH KO. M., Koeaneea W. b. Xumma pgna npodeccun u
cneynanbHOCTEN  TeXHUYeckoro  npodund.  ONEKTPOHHbIN  y4ebHo-
MeTogundeckumn komnnekc. — M., 2014.

16.Cnagkos C. A, Octpoymos W.I"., Mabpuensan O.C, JlykbssiHoBa H.H. Xumunsa
Ansa npodeccuin u cneunanbHOCTEN TEXHUYECKOro Npodunsa. SnNeKTPoHHOEe
NPUNOXeHNe (ANEKTPOHHOE y4ebHoe n3gaHne) anga ctyq. yupexaneHun cpeg.
npod. obpasosaHnda. — M., 2014.

17.Pypautnc I.E., ®enbgmaH &.I. Xumua: HeopraH. xumus: Yueb. ansa 8 kn.
cpen. Wk. — 2-e n3a.- M.: MNpoceelueHne, 2014.

18.Pypsutnc I.E., ®enbamaH &.I. Xumusa: HeopraH. xumus: Yueb. ansa 9 kn.
cpen. Wk. — 2-e n3a.- M.: MNpoceelieHne, 2014.

19.Pypsutuc I.E., ®enbgmaH &.I. Xummus: 10 kn.: yyed gna obuieobpasosar.
yupexageHun M.: OO0 « N3gaTtenbctBo ACT»: OO0 « N3gaTenbCcTBO
AcTtpenby, 2014.

20.Pyasutuc I.E., Penbgman O.I. Xumusa: OpraH. xumms. OCHOBbI 06LL,.
xnmum (O6obLeHne n yrinybneHune 3aHaHuin): Yueb. ana 11 kn.
obuieobpasoBarT. yupexaeHun. — M.: MNpoceeweHne, 2014.

st npenoxaBaresist

denepanbHbii 3akoH OT 29.11.2012 Ne 273-03 «O6 obpasoBaHun B
Poccuinckon denepaymny.



Mpukas MuHucTepcTBa obpasoBaHus U Haykm P® ot 17.05.2012 Ne 413
«O6 yTBepxaeHun denepanbHOro rocygapCTBeHHOro obpasoBaTernbHOro
cTaHgapTa cpegHero (nosiHoro) obuiero obpasoBaHus».

Mpuka3s MuHuctepctea obpasoBaHnsa U Haykn PO ot 29.12.2014 Ne 1645
«O BHeceHUn nameHeHun B Npunkas MuHuctepcTea obpaszoBaHus N Haykn PO
oT 17.05.2012 Ne 413 “O6 ytBepxaeHun cdenepanbHOro rocyaapcTBEeHHOro
obpasoBaTenbHOro cTaHgapTa cpegHero (NofHOro) odLero obpasoBaHus”».

[Mncemo [enapTameHTa rocygapCTBEHHOW MOMUTUKN B chepe NoaroToBKM
pabounx kagpos n AMNO MwuHobpHaykm Poccum ot 17.03.2015 Ne 06-259
«PekomeHpgaumm no  opraHu3aumm  nonyvyeHust  cpegHero  obuiero
obpasoBaHus B npegenax ocBoeHna obpasoBaTesibHbIX NPorpaMmm cpegHero
npodeccnoHanbHOro  obpas3oBaHuMsi Ha  0ase  OCHOBHOroO  obuiero
obpasoBaHuss C y4yeToM TpeboBaHu penepanbHbiX rOCY4apCTBEHHbIX
obpasoBaTtenbHbIX  CTaHO4ApPTOB W nonydaemon  npodheccun  Unu
crneunanbHOCTUN cpeaHero npodeccuoHanbHOro obpasoBaHus».
1.MabpuensaH O.C., Jlbicosa .. Xumusa: kHura gns npenogasatens: y4veb.-
meToq. nocobmne. — M., 2012.

2.'abpuenan O.C. un gp. Xumuna gna npodeccuin n cneymarnbHOCTEN
TEXHUYECKOT0 MPpoQuiIst (3JIEKTPOHHOE MPUIIOKEHUE).

3.Xumuueckas sHuuKIoneaus 1992r.

4.Epoxun I0.M. CoopHuk 3aaau no xumuu ,2007T.

HHTEPHET-pecypchl

www.pvg.mk.ru (onumnmaga «llokopu BopobbeBbl ropbi»).
www.hemi.wallst.ru (OBpasoBaTenbHbIn CanT ANS LWKOSbHUKOB « XUMUSI» ).
www.alhimikov.net (O6pasoBaTesibHbIN CauT A5 LUKOSTbHUKOB).
www.chem.msu.su (QNeKTpoHHasa 6ubnuoTeka No XMmMmK).
www.enauki.ru (AHTEPHET-U3gaHue ans yumtenen « ECTecTBeHHble HayKny).
www.lseptember.ru (MeToagn4eckas raseta «llepBoe ceHTABPA»).
www.hvsh.ru (KypHan «XuMmns B LLKOSEY).
www.hij.ru (KypHan «XvMUs N )KU3HbY).
www.chemistry-chemists.com (35IEKTPOHHbIN XXypHas « XUMUKN U XUMUS»)

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM

JUCLUIJINHBI

KoHnTpons u oOlleHKa pe3ylbTaTOB OCBOCHUSA YYEOHOW JIUCIUTLUIMHBI
OCYUIECTBIISIETCS TIPEMNOJIaBaTeNieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUH,
7a00paTOpHBIX pabOT, TECTHUPOBAHUS, a TakKe B PE3YyJbTAaTe€ BBINOJHEHUS
OOyJarOIIMMUCS UHANBUIYJBHBIX 3aJaHHH, POSKTOB, UCCIICTOBAHUN.

PesynpTaTel  00y4YeHHS pPACKPBIBAIOTCS UYepe3 YCBOCHHBIC 3HAHHUS W

NpUOOpPETEHHbIE YMEHUS, HAlIpaBJICHHbIE HA TPUOOPETEHNE OOIIMX KOMITETEHIIUM.


http://www.pvg.mk.ru/
http://www.chemistry-chemists.com/
http://www.hij.ru/
http://www.hvsh.ru/
http://www.1september.ru/
http://www.enauki.ru/
http://www.chem.msu.su/
http://www.alhimikov.net/
http://www.hemi.wallst.ru/

Pe3yabTaThbl 00yueHus (nmpeaMeTHbIE)
Ha YPOBHE y4eOHBIX JIEHCTBUI

(I)OprI H METOAbI KOHTPOJIA A
OICHKH PE3YyJbTAaTOB oﬁyqem/m

1

- c(opMUPOBAHHOCTD MPECTABICHUN O
MECTE XUMHM B  COBPEMEHHOWU
HAay4YHOW KapTUHE MUpa; NOHUMaHHE
ponmu xumMuu B (HOPMHPOBAHUU
Kpyrozopa #u  (DyHKIIMOHAIBLHOMN
TPAaMOTHOCTH YE€JIOBEKA NI PELICHUS
MPAKTUYECKUX 3a7a4;

- BJIAJICHUE  OCHOBOIIOJATAIOIIMMHU
XUMUYECKUMU TOHSITUSIMU, TEOPUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BAHUE XUMUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJAQJICHUE OCHOBHBIMH METOAaMU
Hay4YHOTO MO3HAHUSI, UCTIOIB3YEMbIMU
B XUMHU: HAOJIOJICHUEM, OMMCAHKUEM,
M3MEPECHUEM, AKCIIEPUMEHTOM;
yMeHHe 00pabarbiBaTh, OOBSICHSITH
pe3yJIbTaThl MPOBEACHHBIX OMBITOB U
JenaTh  BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh ~ MPUMEHSTh  METOJIbI
MO3HAHUS npu peleHnu
MPaKTHYECKUX 3a/1ay;
c(hOpMHUPOBAHHOCTh yMEHUS JaBaTh

KOJIMYECTBEHHBIE OLICHKHU U
IPOU3BONTH pacyeTsl 1o
XUMHAYECKUM dopmynam 151
YpaBHEHUSIM;

- BJAQJICHWE TpaBWIAMU TEXHHUKHU
0€30MacHOCTH TIPU  HCTOJb30BAHUU
XUMHYECKUX BEIIECTB;

- copMHPOBAHHOCTHL COOCTBEHHOM
1300%37101212 QN V () OTHOILIEHUIO K
XUMHAYECKOU uH(popmaImu,
MIOJIy4a€MOU U3 PA3HBIX UICTOYHHUKOB.

Habmonenue B xone 00y4eHus

YcTHBIE OTBETHI

[IpaxTuyeckue padotel, oryet o BCP,
YCTHBIE OTBETHI

YCTHBIE OTBETHI, 1a00paTOpHBIE
pab6ortsl, [IpakTuyeckue paboThI

3arnoyHeHne CPAaBHUTEIBHBIX TAOJIHII

JlaGopaTopHas pabota

BoicTynnenue ¢ coobiieHuem

IToaroroska MMpC3CHTAllUN

Ortuer o BCP

[ToxroroBka coobieHui, 1abopaTopHast
paborta

DKcnepTHOE HAOII0ICHHE,
71a00paTOPHBIC U MTPAKTHYCCKHE PAaOOTHI

[IpoBepouHBIE CaMOCTOSITEIbHBIC
paboThI MPAKTUIECKHIE PAOOTHI
TECTUPOBAHUE

3aH_[I/ITa WHIANBUAYAJIBHBIX ITPOCKTOB







[Tpunoxenue 1

5. INIAHUPOBAHUWE YYEBHBIX 3AHSITHI C HCITIOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbLIX ®OPM U METOJOB OBYYEHUASA

Ne K AKTHBHBIE H bopmMupyeMbIe
n/n Tema yyeOHOTr0 o1 UHTEePAKTUBHBIEC YHUBEPCAJIbHBIE
3aHATHA q:c(:)B (¢popmbI U MeTOABI y4eOHbIC
o0yuyeHust NEeNCTBUA
1. | Ileppoguueckuit 2 JIeTIOBas UIpa; 3naHus
3akoH JI.M. TEPMUHOJIOTHH,
MemeaeeBa YMEHHE OIpeIesITh
GYHKIMM  HAy4YHOTO
NO3HAHUS,  HaBBIKU
paboThl B rpymnmne
2. XHUMHUYECKUE 2 MHTEPAKTUBHAS JICKIIHSI 3HaHus
BeIlleCTBa BO rpyIIIOBast TEPMHHOJIOTHH,
BcenenHoit YMEHHE OIpEeesITh
GYHKIMM ~ HAy4YHOTO
NO3HAHUS,  HaBBIKU
paboThl B rpymnmne
3. | CtpoeHue 2 METOJ1 pabOThI B MAJIbIX 3Hanus
OpraHu4YeCKUX Ipynmnax: TEPMUHOJIOTHH,
BEIIECTB YMEHHE OIpEeICsITh
GYHKIIMM ~ HAy4YHOTO
NO3HAHUS,  HABBIKU
paboThl B rpymmne
4. IIpenenvHbIE 2 KOJUIOKBHYM; 3HAHHS
YIJIEBOJIOPOBl U HX TEePMHHOJIOTHH,
OCOOCHHOCTH YMEHHE  ONpPEACIATH
GyHKIIMM ~ HAYYHOTO
NO3HAHUS,  HABBIKU
paGoTel B rpymme,
paboThl C Hay4yHOMH
JIMTEPaTypoit
5. Yrneroopoasl Kak | 2 METOJ, «MO3TOBOM IITYPM»; 3HaHuA
OCHOBHBIA HMCTOYHHUK TCPMHHOJIOTHH,

SHEPrun

YMEHHE OIPEICIATh
(GYHKIMM  HAay4HOTO
NO3HAHUS,  HaBBIKU
paGoTel B rpymme,
paboThl C Hay4YyHOH
JIMTEpaTypou




[Ipumepnbie TeMbl pedepaToB (TOKIATOB),
VH/IMBHTyJIbHBIX TTPOEKTOB

* buorexHonorus u reHHas nHxxeHepus — TexHosoruu XXI Beka.

* HaHoTexHo0rus Kak MPUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKH U
npou3BoJicTBa B Poccniickon @enepanumn.

» CoBpeMeHHbIE METO/IbI 00€e33apakMBaHUSI BOIBL.

* AIOTpOnus METaJIOB.

* Xwusnb u gesrenvHocTh . M.Menneneena.

* «Ilepuoanueckomy 3aKoHy Oyayliee He TPO3UT Pa3pPyLICHUEM. ..»

* Cunres 114-ro snementa — TpuyMd poCCUNCKUX (HU3UKOB-SIEPIIAKOB.

* H3otonsl Bogopoa.

* lcnonp30oBaHue painOaKTUBHBIX U30TOMOB B TEXHUYECKUX LESIX.

* PEeHTreHoBCKOE U3IyYEHHUE U €ro UCIOJIb30BAaHUE B TEXHUKE U MEIUIIMHE.

* [Ina3ma — yeTBEpTOE COCTOSTHUE BEIIECTBA.

* Amop@dHbIe BellecTBa B MPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpy>Karollen cpesibl OT XUMHUUECKOTO 3arpsi3HEHUS.
KonuuecTBeHHbIE XapaKTEPUCTUKH 3arPsI3HEHUST OKPYKAIOIIEH CPEJIbI.

 [Ipumenenue TBepAOro u razoodpaszHoro okcuaa yriaepozaa (IV).

* 3ammTa 030HOBOTO SKpaHa OT XUMHUUYECKOTO 3arps3HEHUS.

» I'pyboaucnepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOIb30BaHUE B
poecCHOHaNBbHOM ESITEIbHOCTH.

* KocmeTrnueckue remnu.

» [IpuMeHeHuE CyClIEH3U U AMYJIbCUN B CTPOUTEIBCTBE.

* MuHepasbl ¥ TOpHBIE TTOPOIBI KAK OCHOBA JTUTOC(EPHI.

* PactBOpBI BOKpYT Hac. Turbl pacTBOPOB.

* Boja Kkak peareHT u cpeaa il XUMHYECKOTO Mpouecca.

» JKuznb u nearensHocth C.AppeHuyca.

* Bkiaj oTeu4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUU ICKTPOJIUTHUECCKON

JIUCCOLIMALIAH.

* VYcrpaHeHHe )KeCTKOCTH BOJIbl HA TPOMBIIIJIEHHBIX MPEINPUATHSIIX.

* CepHas KHCIIOTa — «XJI€0 XUMUYECKON MTPOMBIILICHHOCTH.

* Hcnonb3oBaHne MUHEPATBHBIX KUCJIOT HA MPEANPUATUSIX PA3TIUUYHOTO
npodus.

* OKcuIpl U COJIM KaK CTPOUTEIbHBIE MATEPUATIBI.

* Hcropus rurca.

* [loBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

* MHoronukuit kapOoOHAT KaJlbIUs: B IPUPOJIE, B IPOMBIILIEHHOCTH, B OBITY.

 Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOe MOJAEIMPOBAHNE XUMHUUYECKUX MIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB.

* DIJIEKTPOJINU3 PACIUIABOB AIEKTPOIUTOB.

* [lpakTrueckoe MPUMEHEHUE IEKTPOJIn3a: pahUHUPOBAHUE,
raJibBaHOIJIACTHKA, TaJIbBAHOCTETUSI.



6.JINCT UBMEHEHUI 1 JIOIIOJTHEHWI, BHECEHHbIX

B PABOYVIO IIPOTPAMMY

Ne MW3MCHCHMA, JaTa BHCCCHIA N3MCHCHIA, Ne CTpaHulIbl C KBMCHCHHCM,

BbLJIO

CTAJIO

OcHoBanue:

Iloanucek JTUIA BHECIIETr0 H3MEHEHUS
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