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Pabouas mporpamma OJ1b.06 «Xumwus» pa3paboTaHa Ha OCHOBE MPHUMEPHOH MpPOTrpaMMBI
001meoOpa3oBaTeIbHOW ~ Y4eOHOM  AWCHUIUIMHBI  «XUMHs» s MIpodecCHuoHaTbHBIX
00pa30BaTeNbHbIX OpraHU3aIUi.
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UHCTUTYT pa3Butus obpazoBanus» (PI'AY «DUPO») B kauecTBe NMPUMEPHON MPOTPAMMBI JJIst
peanu3anuu OCHOBHOW mpodeccrnoHanbHOi oOpa3oBatenbHO mporpammbl CIIO Ha 0Gase
OCHOBHOTO 00IIIer0 00pa3oBaHusl C MOTYYCHHEM CPETHETO 00IIEero 00pa3oBaHMs.

IIpoTokon Ne 3 ot 21 urons 2015 r.

Perucrpanumonnsiit Homep peuensuu 385 ot 23 utonsg 2015 r. ®I'AY «DUPO»

Opranuzanus-pa3padoTumk: 00J1acTHOE roCcy1apcTBEHHOE OI0KEeTHOE MPodeccHOHAIbHOE
oOpa3oBaresibHOE yupexaeHue " JIuMUTPOBIpaCKUil TEXHUYECKUM KOJUISK'

PACCMOTPEHO PEKOMEHIOBAHO

Ha 3aceJJaHUU [IUKJIOBOW KOMHCCUU Hay4Ho-MeTo1M4eCcKUM COBETOM
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[NOACHUTEJIBHAA 3AIIMCKA

PabGouast mporpamma  o0mieoOpa3oBaTeIbHON  y4eOHOM  TUCHUIUIMHBI — «XHMHS»
npeHa3HaueHa JIJIS M3YYCHHUS XMMHUU B MPOQPECCHOHATIBHBIX 00pa30BaTEIbHBIX OpPTraHH3aIMIX
CIIO, peanuzyromux 00pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro 00IIero o0pa3oBaHus B Ipeeiax
OCBOCHHUSI OCHOBHOH mpodeccrnoHabHON oOpa3oBarenpHOi mporpammbl CIIO Ha Gasze
OCHOBHOTO 00111eT0 00pa30BaHusl.

PabGowas  mporpamMmma  cocTaBleHa  Ha  OCHOBE  NIPUMEPHOW  MPOrpaMMbl
o0meo0pa3oBaTeIbHOM ~ y4eOHOW  JUCHUIUIMHBI — «XUMUS» Il TPO(eCcCHOHATBHBIX
obpazoBarenbubix opranuzanuii CIIO u B coorBeTcTBUU ¢ PekoMeHmanusiMu Mo opraHu3aluu
NOJYYCHUsI  CpPEJHEro oomero oOpa3oBaHHsl B MpeAeinax  OCBOCHHUS 00pa3oBaTEbHBIX
oporpaMM  CpegHero mnpodecCHOHAIBHOTO o0pa3oBaHMs Ha 0a3e  OCHOBHOTO OOIIEro
oOpazoBanusi ¢ yd4€rom TpeOoBaHMi (eepabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JApPTOB M TOJIy4aeMOU mpodeccuu cpeaHero npodeccnoHaIbHOTO 00pa3oBaHUI(ITMCHMO
JlenapraMeHTa TOCYJapCTBEHHON MOJIMTUKU B cdepe moarotroBku pabdounx kaapos u IO
MunoOprayku Poccun ot 17.03.2015 Ne06-259)

OcBoeHne pabodyeil MpPOrpaMMbl y4eOHOW JUCIHHUILTMHBI BO3MOXKHO C HPUMEHEHHUEM
9JIEKTPOHHOT'O O0YYCHHUS U TUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOTHA.

B ciiyuae HeoOXOQMMOCTH TpHU Tepexoje Ha IUCTAHIIMOHHOE OOYYCHHE BO3MOXKHA
NePECTaHOBKA TOCIIEA0BATEIIbHOCTH U3YYCHHUS OTIACIBHBIX Pa3aesioB (TeM).

Coneprkanue mporpaMMbl «XUMUS» HAIPABJICHO HA JOCTHXKCHHUE CIICTYIOIIUX LIEeJICH:

o dbopMupoBaHue y 0Oy4aromuXcsi YMEHHs OLIEHUBATh 3HAUMMOCTh XMMUYECKOTO 3HAHUS
JUTSL KQXKJIOTO YEeJIOBEKa;
o dbopMupoBaHKE Yy 00YYAIOMIUXCS IEIOCTHOTO MPECTABICHUS O MUPE U POJIM XUMHUHU B

CO3/IaHUM €CTECTBEHHO — HAyYHOW KapTHUHBI MHUpa; YMEHHUS OOBIACHATH OOBEKTHI U MPOIECCHI
OKPY’KaIOILEeH TeUCTBUTEIBHOCTH: IIPUPOJAHOMN, COLIUAIBHON, KYJIbTYPHOU, TEXHUYECKON CPEBI,
- HCIIOJIb3YS JJI TOTO0 XMMHUYECKHUE 3HAHUS;

o pa3BUTHs y OOyyaromMXCsl yMEHUM pasiauuyaTh (akThl M OLIEHKH, CpaBHHUBATh
OLICHOYHBIE BBIBOJBI, BMJIETh HX CBSI3b C KPUTEPUSMU OLEHOK U CBSI3b KPHUTEPHEB C
OTpeNeNEHHON CHCTEeMOM IIeHHOCTeH, (GOpMYIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

o npuoOpeTeHne OO0y4aroIMMKCS  OIbITa Pa3HOOOPa3HOM NEATENIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHHE I Pa3IMYHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIIEHUs MpoOjeM, MPUHATUS pELIeHUH, MOUCKa, aHalu3a U
o0paboTkn  MH(OpMalMM, KOMMYHHKAaTUBHBIX  HAaBBIKOB, HaBbIKOB  H3MEpEHUil,
COTPYAHMUYECTBA, 0€30MaCHOr0 OOpaIleHHs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HM)

B nmporpaMMy BKJIIOYEHO coJiep:KaHue, HalpaBiIeHHOE Ha (OPMUPOBAHUE Y CTYJCHTOB
KOMIIETEHIIMI, He0O0X0uMBIX 11 KauecTBeHHOro ocBoeHus OITOIT CITO na 6a3e 0CHOBHOTO
o0miero o6pa3oBaHusl ¢ MOJIYUEHHUEM CPEJHEro oOIIero 00pa30BaHuUs; MPOTrPAMMBI MOJATOTOBKU
crenuanuctoB cpennero 3BeHa (I[IICC3).

B nporpamme npencraBieHo cojepaHue yueOHOro Marepuana, mocjie0BaTeIbHOCTh
€ro U3y4eHHus, pacipeaesieHue yueOHbIX 4acoB, KOHKPETU3UPOBAHbI TEMAaTHKa pedepaToB, BUIbI
CaMOCTOSITENIbHBIX pabOT CTYyAEHTOB C Y4Y€TOM cheuu(puky mporpamMmbl  MOATOTOBKHU
CIEIUAJINCTOB CPENHErO 3BEHA.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUILIAHBI «XUMMSI»

N3yuenne xumMuu B Mpo(hecCHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX CPEIHETO
npoeCCHOHATIBHOIO 00pa30BaHMUs HMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTU OT HPOQUIIL
npodecCHOHATBLHOr0 00pa30BaHus. DTO BBIPAKAETCS Yepe3 CoJepKaHue 00ydeHUs], KOJTMIECTBO
YacoB, BBIIEIAEMBIX HAa H3Y4YE€HUE OTAEIbHBIX TEM NPOrpaMMbl, INIyOMHY WX OCBOEHHUS
oOyyaromuMucs, 4epe3 00bEM M XapakTep NPAKTUUYECKUX 3aHATUH, BUABI BHEAYIUTOPHON

CaMOCTOSITEILHOMI pa6OTI)I CTYACHTOB.

[Tpu ocBoennu criermanbHocTet CIIO TexHMYeckoro mpoduiis mpodeccHoHATEHOTO
00pa3zoBaHus XUMHS U3ydaeTcs Oosee yriryoJIeHHO, Kak TpodriibHas ydeOHas TUCIUIUIMHA.

MECTO YYEBHOHM JUCHUIIJIMHBI B YYEBHOM ILJIAHE

B npodeccuonanbHol 00pa3oBaTenbHON OpraHM3alUU CPEeIHEro MpodeccCHOHaIbHOIO
oOpa3oBaHusl ydeOHas IUCHUIUIMHA «XUMHUS» H3ydaeTcs B 001eo0pa3oBaTebHOM LIMKIIE

yuebnoro OIIOII CIIO.

PE3YJBbTATHI OCBOEHUS YYESHOM JUCIUILINHBI

OcBoenune COACPIKAaHUA yqe6H0171 JAUCHHUITIIMHBI «XI/IMI/IH», obecreynBaeT JOCTHXXCHHUC

00y4aroIUMUCS CIEAYIOLUNX PE3yJIbTaTOB:

PesynbTaTsl ocBOEHUS y4EOHOM TUCHUIIIMHBI

OO01ue KOMIIETEHIIUHA

JInyHOCTHBIE:

- TOTOBHOCTb K INPOJOJKEHHIO 00pa3oBaHus
U MOBBIIEHUS KBaJIW(UKaMKU B U30paHHON
npogeccuoHaIbHON JeSITebHOCTH u
OOBEKTUBHOE OCO3HAHHE POJU XUMHUYECKUX
KOMIIETEHIIUI B 3TOM;

YMCHUEC HCIIOJIB30BaTh JOCTHIXCHHUA
COBpeMeHHOﬁ XUMHYECKOMN HAayKH U XUMHYC-
CKHX TEXHOJIOTHI JUIA IIOBBIIIICHUA

COOCTBEHHOT'O0 MHTEJUIEKTYaJIbHOT'O Pa3BUTHUS
B BbIOpaHHOM MpodeccnoHanbHOM

OK 1. [loHuMarh CyHIHOCTh U COIMAJIbHYIO
3HaYNMOCTh CBoel Oynymeidl mpodeccun,
MPOSIBIISATH K HEM YCTOWYMBBII UHTEpEC.

aHaJIOToB, (GOPMYIUPOBAHHUS BHIBOJIOB)

I peUIeHWs  MOCTAaBJICHHOW  3ajaud,
MMPUMEHCHUC OCHOBHBIX METO/I0B ITIO3HAHUA
(HaOmro/IeHNsI, HAYYHOTO SKCIEPUMEHTA) JUIS
HU3YUCHUSA Pa3JIndHBIX CTOPOH XHUMHYCCKUX
OOBEKTOB ¥ TMpOIECCOB, C KOTOPBIMH
BO3HHUKACT HCO6XO)II/IMOCTB CTAJIKUBATbCS B
npodeccuoHaIbHON cdepe

JEeATEIbHOCTH,
MeTanpeaMeTHble:

- Hclosib30BaHMe  pasznuuHblx  BuaoB | OK 2. OpraHu3oBbIBaTh  COOCTBEHHYIO
MI03HABATENIbHOM JI€ATEIbHOCTH U OCHOBHBIX | J€STENbHOCTb, BBIOMPATh THUIIOBBIE METOABI U
MHTEJUIEKTYaJIbHBIX Omepanuii (MOCTAaHOBKU | CHOCOOBI  BBIMOJHEHUS  MPO(eCcCHOHATBHBIX
3a1a4uu, (HOpMYIHPOBAHUS TUIIOTE3, aHAIM3a | 3aJa4, OLEHUBaTh UX OJ(PQPEKTUBHOCTb U
U CUHTE3a, CpaBHEHMs,  OOOOILIEHMS, | KAYECTBO.

CUCTEMAaTU3al1H, BbIABICHUS OK 3. ITpyHuMAaTh pemeHns B CTAaHAAPTHBIX U
IIPUYMHHO-CIECACTBEHHBIX CBs3€H, IIOUCKA | HECTAHJAPTHBIX CUTYALUAX U HECTH 3a HUX

OTBETCTBECHHOCTbH

- HCIIOJIB30BAHNE PA3IMYHBIX MICTOYHUKOB
JUISL TIOJTYYEHUSI XUMUYECKOH nHpopmanuu,
YMEHHE OLICHUTH €€ JOCTOBEPHOCTb ISl

OK 4. Ocy1ecTBisiTh MOUCK U UCTIOJIb30BAHUE
nH(popManuu, HEOOXOAUMOM st
3(PEKTUBHOTO BBITOTHEHUS




JOCTUKEHHS XOPOIINX npodeccroHalbHbIX 3a]1a4,

PE3yNbTAaTOB B MPOPECCHOHATBHOMN cdepe; npodecCHOHAEHOTO ¥ TMYHOCTHOTO Pa3BUTHSL.
OK 5. Hcnonp3oBaTh HHGOPMAITMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUHU B
po(hecCHOHATILHON e TeIbHOCTH

IIpeamerHsbie:

- BJIaZICHHE OCHOBHBIMHU MeTofamu HayuyHoro | OK 2. OpraHu3oBbiBaTb ~ COOCTBEHHYIO

MMO3HAHMUS, UCTIOJIb3YEMbIMU B XUMUU: JeSTeNIbHOCTh, BBIOMPATh THUIOBBIE METOABI U

Ha0JI0/IeHUEM, OITUCAaHUEM, U3MEPEHHUEM, CHOCOObI  BBIMOJHEHHUS  MPodeCCHOHATbHBIX

IKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh, 3ama4y, OleHuBaTh WX A(P(HEKTHBHOCThL U

OOBSICHATH PE3YNbTAThI IPOBEIEHHBIX Ka4yecTBO.

OTBITOB U JIEJIATh BBIBO/JIbI; TOTOBHOCTH U OK 3. [IpuHuMaTh penieHus B CTaHAAPTHBIX U

CIOCOOHOCTH MPUMEHSTh METOIbI TO3HAHUS | HECTAHJIAPTHBIX CUTYALUAX U HECTU 32 HUX

MIPU PEIICHUU NMPAKTUYECKHUX 3a/1a4 OTBETCTBEHHOCTh

— c(hOpMUPOBAHHOCTh YMEHUS AaBaTh OK 3. [Ipunumath pemieHus B CTaHAAPTHBIX U

KOJIMYECTBEHHBIE OLIEHKU U TIPOU3BOIUTD HECTAHJIAPTHBIX CUTYAIUSIX U HECTH 332 HUX

pacueTsl 10 XUMUYECKUM GopMyiaM U OTBETCTBEHHOCTD

YpaBHCHHUSIM;

- copmupoBanHOCTh cobcTBeHHOM mo3uiu | OK 4. OcyiiecTBiasTh MOUCK U UCTIOTIb30BAaHUE

110 OTHOUIEHUIO K XUMHYECKOU uH(pOpMAITIU, HEOOXOIUMOM TSt

uHpopMalMy, TMOJdy4aeMod U3  pa3HbIX | 3()(HEKTUBHOTO BHIOTHEHUS

HMCTOYHUKOB po(heCCUOHATBLHBIX 3a71ad,
po(heCcCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHSL.
OK 5. Ucnonb3oBaTh HHDOPMAITHOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
1poeCCUOHATBHON IEATETbHOCTH

XapakTepucTHKA OCHOBHBIX BU/I0B JIeATEJIbHOCTH 00YyYAKOIIUXCSI(HA YPOBHE Y4eOHBIX
AeMCTBUIN)

Ymenun

3anuchIiBaTh HEOPraHUYECKHE U OpraHMYECKHE BEUIECTBA, OTPaXkask UX COCTAB C OMOIIBIO
XUMHYECKHX (HOopMyIT

N300paxaTh XMMHUYECKHE MPOIECCHl C MOMOIIBI0 YPABHEHUN XMMHUYECKUX peaKlIui

OnepupoBarh CIEAYIONIMMH XUMUYECKUMU MTOHATUSAMU: BEIIECTBO, OTHOCUTEIbHBIE aTOMHASL U
MOJIEKYJISIpHAsi MacChl, HOH, MOJISIpHasi Macca, MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB,
BEILECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, dJIEKTPOJIUTHYECKAS
JIMCCOLIMAINS, CKOPOCTh XUMHUUECKON peaKIMM, YIIepOIHbIN cKkeneT, GQyHKIMOHaIbHAas rpymnmna

VYcraHaBiIuBaTh NMPUYUHHO-CIIEICTBEHHON CBI3U MEXIY COACPKAHUEM 3aKOHOB COXPaHEHUs
Macchl BEIIECTB U MTOCTOSIHCTBA COCTaBa M HANMMCAHWEM XMMHUYECKUX (GOpPMYN U ypaBHEHUH

Hcnonb3oBath B yueOHOI U podeccuoHanbHOM AesTeTbHOCTH
XUMHUYECKHX TEPMUHOB M CUMBOJIMKHU

KJ'IaCCI/ICbI/IHI/IpOBaTI) XUMHYECKUEC PCAKIHUU 110 PA3JIMYHBIM IIPpHU3HAKaM: YHMCITY U COCTaBy
MMPOAYKTOB U pCAr¢HTOB, TCINIOBOMY B(I)(I)CKTY, HaIlpaBJICHULO, (1)336, HaJIMYUIO KaTaJln3aTopa,
W3MCHEHHIO CTEIICHEH OKHMCIICHUS 9JICMCHTOB, 06pa3y101mx1x BE€IICCTBA.

VYcraHaBnuBaTh 3aBUCHUMOCTU MEXKY KAU€CTBEHHOM M KOJIMUYECTBEHHON CTOPOHAMU
XUMHUYECKHX 00BEKTOB M MPOIECCOB

Pemate PaCUYCTHBIC 3aJa4d 10 XUMHWYCCKUM (I)OpMy.IIaM 1 YPAaBHCHUAM

3nanun

BaxHeiinme XuMUYECKHEe TTOHSATHS: BEIIECTBO, XUMUYCCKUN AJIEMEHT, aTOM, MOJICKYJIa,




OTHOCHUTEIIbHbIE aTOMHAsI U MOJIEKYJISIpHAsE MACChl, HOH, aJJIOTPOIIHSL, U30TOIbI, XUMUYECKast
CBSI3b, DJIEKTPOOTPULIATENILHOCTD, BaJICHTHOCTb, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIPHAs Macca,
MOJIIpPHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPBI,
AJIEKTPOJIUT U HEAIEKTPOIUT, IEKTPOIUTHUUECKAS TUCCOLUALINS, OKUCIUTEb U
BOCCTaHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEILIOBOU 3((HEKT peakiuu, CKOpocTh
XUMUYECKON peakliuu, KaTajiu3, XMMUUEeCKOE PaBHOBECHE, YTIIEPOIHBII CKEIET,
dbyHKIIMOHAIbHAS TPYIIA, U30MEPUs, TOMOJIOTHUS

OCHOBHBIC 3aKOHBI XHMUH: COXpPaHCHUA MACChl BCUICCTB, ITIOCTOSAHCTBA COCTAaBa,
HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH

OCHOBHBIC TCOPpHUU XUMHU: XHUMHYECKOM CBs3U, BHCKTpOHI/ITI/I‘ICCKOﬁ Aucconuanuu, CTpoOCHHUA
OPraHu4YCCKUx COG,Z[I/IHeHI/Iﬁ

3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKLUU U MOJIOKEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3anyHbIX (aKTOPOB

Baxxneiimme BemecTBa 1 MaTepualibl: OCHOBHBIE METAJIBI M CILIABBI; CEpHAsi, COJITHASI, a30THAS
U YKCYCHAsl KUCJIOTHI; IIEJI0YH, aMMHUaK, MUHEpaJIbHbIC yIO0OpEHUs, METaH, STUJICH, alleTUJICH,
OEeH30J1, 3TaHOJ, KUPBI, MbLIIA, TJIFOKO3a, caxapo3a, KpaxMal, KJeT4aTka, OeJIKH, UCKyCCTBEHHBIC
Y CHHTETUYECKHE BOJIOKHA, KAy4yKH, MJIACTMACCHI;




2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCHUILJINHBI

2.1. O0bem yuyeOHOM TUCHUILJIMHBI U BUABI Y4eOHOIl padoThI

Bup yuedHoii padoTbl KosmuectBo
4yacoB
O0beM 00pa3oBaTeIbHOI HATPY3KH 80
Bcero yueOHbIX 3aHATHIA BO B3aUMOIECTBUM € MPenojaBarTesiem, 78
B TOM YHCIIE:
1a00paToOpHbIC 3aHATH 24

MPAKTUYCCKUC 3aHATUSA -

KOHTPOJIbHBIE pabOTHI -

Koncyabranumn 2

CamocrosiTeibHas yyeOHas paGora -

WroroBas arrectanusi B bopme Jugppepenyuposannozo 3auema




2.2. TemaTH4eCKHUil JIAH M COAEPKAHUE Y4eOHON AUCHUIIHHBI « XUMUD»

HaunmenoBaHmue pa3aeioB
H TeM

Coaep:xanue yueOHOro MaTepuaJia, JJjadopaTtopHbie padoThl, CAMOCTOSAATEIbHAA PadoTa
0o0yJamuxcs

Ko.-
BO
JacoB

YpoBenb
OCBOEHHS

2

4

Pa3nes 1 O0mas m Heopranuyeckasi XuMus

34

1.10cHOBHBIE XUMHYECKHE
MOHATHA U 3aKOHBI

Pe3yabTarbl 0CBOCHUS Y4eOHOM J€eATETbHOCTH

IIpeamerHbIe:

JA0JIKEH YMETh - OOBSICHSITH MOHATHS «BELIECTBOY, «IIPOCTOE BEILIECTBOY, «CIOKHOE BEIIECTBOY;
OonpeacIsATbL BAJICHTHOCTU XUMUYCCKUX 3JICMCHTOB, COCTABJIATH q)OpMy.]II)I COGI[I/IHGHI/If/'I,
MIPOU3BOIUTH KAUECTBEHHBIN U KOJTMUECTBEHHBIN aHAIIN3 COCTaBa XUMUYECKUX COEIMHEHUM,
peuaTh pacu€THBIEC 3aJ]a4H Ha OIPEACIICHUE KOJIMYECTBA BEIIECTBA, HAX0XKICHUE MAaCCOBOM JI0JIN
XUMHYECKHX 3JIEMEHTOB B CJIOKHOM BEIIIECTBE

J0JIZKeH 3HATH - OINpenesieHUus] U (GOPMYITHPOBKH XMMHYECKHX ITOHSITHN: BEIIECTBO,
XUMHUYECKHH JI€MEHT, aTOM, MOJIEKYJia, OTHOCUTEIIbHbIE aTOMHAS U MOJIEKYJISIpHAs MacChl,
AJUIOTPOITNA, U30TOIIbI, SJICKTPOOTPHUIATCIBHOCTh, HA3BAHUA XUMHWYCCKUX 3JICMCHTOB, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIA 00BeM ra3000pa3HbIX BEIIECTB;

MeTanpeaMeTHble: yMEHHUE ONPEICISITH IIeJIb Y4eOHOU e TeTbHOCTH, UCKATh CPEJICTBA €€
OCYIIECTBIIEHUS, paboTas Mo IMJaHy, CBEPATh CBOU JICUCTBUSA C IIEIbIO;

CO3/71aBaTh MOJIEJIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MIPEJICTABICHUEM HX B
3HAKOBO-CUMBOJIMYECKOU (popMe; yCTaHABIMBATH MPUUUHHO-CIIEACTBEHHOMN CBSI3U MEXKIY
CoJIep’KaHUEeM 3THUX 3aKOHOB M HallMCAaHUEM XUMHUYECKUX (OPMYI U ypaBHEHUH, POpMYIUPOBAThH
BBIBO/IbI, UCTIOJIb30BATh PA3IMYHbIC UCTOYHUKHU TS MOJTYYSHHS] XUMUYECKOU HH(pOpMaIInH,
OIICHUBATH €€ JJOCTOBEPHOCTh

Coaep:xanue yueOHOro MaTepHaJia

TexHuka 6€301aCHOCTH MpU pabOTax B KAOMHETE XUMHH.

1.0cHOBHbBIE MOHATHS XUMHHU: BEUIECTBO, ATOM, MOJIEKYJIa, XUMUYECKUH AIEMEHT. AJITOTPOIHUS.
IIpocTeie u cnoxubie BenecTBa. KauecTBEHHbBIN U KOJIMYECTBEHHBIA COCTAB BENIECTB. XUMUYECKHE
3HaKu ¥ Gpopmynbl. OTHOCUTENBHBIE aTOMHAs ¥ MOJIEKYJIsipHast Macchl. KomuecTBo
BelecTBa.OCHOBHbBIE 3aKOHbI XUMMHU: CTEXHOMETPHUS, 3aKOH COXPAHEHUS MACChI BEIIECTBA, 3aKOH
MOCTOSIHCTBA COCTABA BEUIECTB MOJIEKYJIIPHOM CTPYKTYPBI, 3aKOH ABOTaJIpo U CIEACTBUS U3 HETO.

1-2

1.2 Ilepuoamueckui
3aKOH U NepuoanYecKas
CHCTEMA B CBETe

Pe3yiabTaThl O0CBOEHUSI Y4eOHOM JeATeJIbHOCTH
IIpeamerHble:
JA0JI’KEH YMETh - YCTAHABJIMBATh HBOJIIOIUOHHYIO CYIIHOCTh MEHJIEJIEEBCKOW M COBPEMEHHOMN
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COBPEMECHHBIX
HpelICTaBHeHHﬁ 0
CTPOCHUH aTOMA

(bOopMyIUPOBOK MEPHUOJUUECKOT0 3aKOHA, OOBSICHIATh (DU3HMUECKUNA CMBICT CHMBOJIMKHU
MEePUOANYECKON TabauIbl XuMHuuecKuX dnemMeHToB .M. MenneneeBa (HOMEpOB diie-

MEHTa, IepHoJia, FPYIIIbI), 1aBaTh XapaKTEPUCTUKY 3JIEMEHTOB MAJIbIX M OOJIBIIUX MEPHOJIOB M0 UX
nostoxenuto B [lepuoguueckoint cucreme J[.M.Menneneesa

JA0JIKeH 3HATH - CTPOCHHE aTOMa, COBPEMEHHYIO (POPMYIHPOBKY MEPUOAUYECKOTO 3aKOHA,
CTPYKTYPY MEPUOTUICCKON CUCTEMBI XUMHUYECKUX 3nemMeHToB JI.M1. MenaeneeBa, puznueckuit
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa IEPHO/1a U HOMEPA TPYIIIIHI.

MeTtanpeamMeTrHble: YMEHHE YCTaHaBIMBATh MPUUYMHHO-CIEACTBEHHBIC CBSI3H MEX]y CTPOCHUEM
aTOMa U 3aKOHOMEPHOCTSMH W3MEHEHHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX MU BEUIECTB B
neproAax M rpymmnax, GopMyIHpoBaTh BBIBOABI, HCIIOIH30BATh PA3IMYHBIC HCTOYHUKH JIS
MOJTyYeHUsI XUMUYECKON MH(OpMAIINH, OIICHUBATh €€ TOCTOBEPHOCTh

Copaepxxanue yueOHOro MaTepuaJa:

2.I11epuoauueckuii 3axkon JI.U.MenpaeneeBa. [lepuonnueckas Tabauia XUMUIECKHUX JIEMEHTOB
— rpaduueckoe oToOpakeHUe EPUOANIECKOT0 3aKkoHa. CTPYKTypa NepruoUIECKON TaOIHIIbL:
nepuobl (Manelie U 60JbIINe), TPYNIbl (TIaBHas U nodouHas).Ctpoenue aroma u [lepuoanueckuii
3akoH JI.VMI.MeHnneneeBa. S apo (IpoTOHBI U HEUTPOHBI) U ANEKTPOHHAs 00010uKa. M30TOMBI.

3.CTtpoeHue aToma.

CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX Mepruo10B. OCOOEHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOI0B ( EPEXOIHBIX
aneMeHToB). [TonsiTue 06 opOuTansx, s-, p- u d-opouTanu. IeKTPOHHbIE KOHPUTYpALIUU
aTOMOB XMMHMYECKHUX 3JIEMEHTOB.

CoBpemenHas popmynupoBka [leproanueckoro 3akona/l.l1.Menneneesa. 3naueHue
NEePUOIMYECKOT0 3aKOHA UITEPHOANYECKON CUCTEMBbl XUMUYecKuX aneMeHToB J[.1. Menneneesa
JUTSL Pa3BUTHS HAYKU M TIOHUMAaHUsI XUMHYECKOW KapTUHBI MUDA.

1.3CTpoenue BemecTBa

PesynbTaThl OCBOCHUSI Y4eOHOM AeATEJIbHOCTH

IIpeameTrHbIe:

JA0JI2KEH YMETh - OOBSICHITh MPHUPOAY XUMUYECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM,
METAJJIMYECKON) U MOJIIPHOCTD CBSA3H U MOJIAPHOCTH MOJIEKYJIbI, ONPEAENSITh TUIBI XUMHUYECKON
CBSI3M B XUMUYECKHX COCTUHEHUSIX, OOBSACHAT, MEXaHU3M OOpa30BaHMs KOBAJICHTHOW CBS3H
(0OMEHHBI U TOHOPHO-AKIIENTOPHBII ), OOBSICHATh 3aBHCHMOCTh CBOWCTB BEIIECTB OT UX COCTaBa
U CTPOEHHUSI KPUCTAITTIMYECKUX PEIIETOK;

JA0JIKeH 3HATH - TIOHATHE «KPUCTAITINYECKasi pelI€TKa, OCHOBHBIE TUITBI XUMHUUECKOH CBSI3U:
KOBAJICHTHAs MOJISIpHAsl M HEMOJsIpHAas, MOHHAs!, METAJUTMYECKasi U BOJOPOAHAS, MEXaHU3M
00pa30oBaHMs XUMUYECKUX CBSI3€H, B3AUMOCBSI3b MEX/ly CTPOCHHUEM, THUIIAMU CBS3U M CBOMCTBAMU
BEIIECTB, MOHATUE «IMYJIBCUNY, «CYCHIEH3UN, «30JIN», «KOATYIISLH», «CHHEPEZUC)
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MeranpeamMeTHble: yMEHUE aHAIM3UPOBATh CTPOCHUE BEILIECTB, CPABHUBATH CBOIMCTBA BEILIECTB
HAa OCHOBE MIX CTPOCHMSI, 00001aTh, BBISABIATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEKIY
CTpPOEHHEM, CBOMCTBAMM W THUIIAMH XMMHUYECKOMN CBSI3M BELIECTB, POPMYIUPOBATEH BBIBOBI, AJIs
pellieHus TOCTaBIICHHOW 3aja4ur, HAOI0aTh, UCIIOF30BAaTh PA3IMYHBIC UCTOYHHUKHU IS
MOJTyYeHUs] XUMUYECKON HH(OpMAaIINK, yMEHHUE OLICHUTD €€ I0CTOBEPHOCTh

Coaep:xanue yueOHOIro MaTepuaJa;

4.Buabl XUMHYECKOH CBSI3M:MOHHAs, KOBAJIEHTHAs, BOJOPOIHAS, MeTaJlIN4YecKas. MexaHu3m
00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN M JOHOPHO-AKLIEITOPHBIH).

S5.Kpucramimmyeckue pemeTrku. Monnsie kpucrammuueckue pemeTku. CBOMCTBA BEIIECTB ¢
WOHHBIM TUIIOM KPUCTAJUTMYECKON pereTku. MoeKyIsipHbIe U aTOMHBIE KPUCTAIUTMYECKUE
pemerku. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMA U ATOMHBIMU KPUCTAJUTMYECKUMU

pemerkamu. MeTtamnndeckas cBsi3b. MeTainueckast KpUCTALUTHYECKast pelieTKa U MeTauinuecKas
XUMHUYECKasl CBS3b.

1.4 Bona. PacTBopbl.
DJIeKTPOJMTHYCCKAS
AUCCOLMALINS

Pe3yabTaThl 0CBOEHUsI Y4eOHOM TeATeIbHOCTH

IIpexmeTHbIE:

JT0JI2KEeH YMETh -XapaKTEepPHU30BaTh BOJY KaK paCTBOPUTEINb, OOBICHATH 3aBUCUMOCTD
pPacTBOPUMOCTH Ta30B, )KUJIKOCTEH M TBEP/ABIX BELIECTB OT Pa3lINYHBIX (PAKTOPOB, BHIPAKATH
KOHIICHTPAIIMHU BEIIECTBA B PACTBOPE; IaBATh ONPEACICHUE «IJIEKTPOIUTHI) U «HEIIIEKTPOIUTHD»,
OOBSACHATH MEXAHU3M IJIEKTPOIUTUYECKON TUCCOIMALINY AJIS BEUIECTB C PA3IMYHBIMU TUTIAMU
XUMHUYECKOHU CBA3U, pC€lIaTh pvaéTHme 3ala41 Ha HAXOKACHUHN KOHICHTPAIUH, MacCcOBOH 01
pPacTBOPEHHOTO BEIIECTBA, TOTOBUTH PACTBOPHI 3a/IaHHOM KOHIIEHTPALIUU

JAO0JI2KEH 3HATH - TIOHATHUS «BEIIECTBOY, «CMECH», «PAaCTBOPEI», «MAacCOBas JI0JIs1 paCTBOPEHHOTO
BEIIIECTBA», «KOHIIEHTPAIIUS PACTBOPA», KUCTUHHBINA PACTBOPY, IEPECHIIMICHHBII PaCTBOP»,
((HaCBIHIGHHI)II\/JI pPacTBOpP», PACTBOPCCTCIICHD BHGKTPOHHTHHCCKOﬁ Jucconuanuuv, CUJIbHBIC 1
CIa0bIe AMEKTPOIUTHI; KUCIOTHI, OCHOBAHUS M COJIU KaK DJIEKTPOJIUTHI, CIOCOOBI peIIeHUs
pacU€THBIX 337ja4 Ha HAXOXKJCHUE MAaCCOBBIX JIOJIEH PAacTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOHIIEHTPAIIUU BEIIECTB B

MeTaﬂpeﬂMeTHble: YMCHHUEC YCTAaHABJIMBATH 3aBUCHUMOCTU MCKIAY Ka4eCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKHX 00BEKTOB M MPOIIECCOB; HAXOAUThH CITOCOOBI PEeIIeHUs
pacu€THBIX 3a7a4 Ha HaXOXKICHHE MAaCCOBBIX JIOJICH pPAacTBOPEHHOTO BEIISCTBA B PacTBOPE,
KOHI[EHTPAIIMHU BEIIECTB B PACTBOPE, BBHIMOIHATH XUMUYECKUI IKCTIEPUMEHT MOJTHOM
COOTBETCTBHUH C MPaBUIIAMH O€30TIACHOCTH, HA0JII0/1aTh, aHAJTM3UPOBATh, OITMCHIBATE PE3YIIbTATHI
MIPOBEJICHHOTO YKCIIEPUMEHTa, (POPMYITUPOBATH BHIBOIBI.

Coaep:xxaHue yueOHOro MaTepuaJa;

6.PacTBopbl. PacTBopuMocTh BemecTB.CriocOOb! BBIPAKEHHs KOHIIEHTPALUH pacTBOPOB.
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MaccoBas J0JIA paCTBOpéHHOFO B€IICCTBA

7.2/1eKTPOIUTHYeCKAs] TUCCONHALUSA. DICKTPOIUTHI U HEXNEKTPOIUTHl. CHIIbHBIE U c1a0bIe
971eKTpOIaUThl. OCHOBHBIE MOJ0XKEHUSI TEOPUH ICKTPOJUTHUECKON AMCCOLUAIIIH

8.J1abopaTopHas padora Nel «IIpuroroBiieHue pacTBOpa 3aaHHOM KOHIICHTPALIUN.
Pemenue 3a1a4 Ha onpe/iesieHne KOHIIEHTPAUU pacTBOPOB

1.5Knaccuduxauus
HEOPraHuYecKHX
COeIMHEHUH M uX
CBOMCTBA

Pe3yiabTaThl 0CBOCHUSI Y4eOHOM AeATEJIbHOCTH

IIpenmeTtHbIe:

AOJIKEH YMETD -J1aBaThb ONIPCACICHUEC U OIICPUPOBATH CICAYIOIIUMH XUMUYCCKUMU NOHATUAMM:
OKCH/Ibl, OCHOBAHUS, KUCIIOThI; KIACCU(PULIMPOBATh UX B CBETE TEOPUHU AIIEKTPOIUTUYECKOM
Jucconuanuu, OOBICHSTH CYIIHOCTb XUMHNYCCKUX CBOMCTB H CHOCOOOB IMOJIYYCHUs, OTpaXaTb
COCTaB KHUCJIOT, COJIEH, OKCU0B M OCHOBAaHUM C IMOMOIIBIO XUMUYECKUX (OPMYII, XUMHUYECKUX
IIPOLIECCOB € ITOMOIIBIO YPABHEHUM XUMHUYECKUX PEaKINI

JOJIZKeH 3HATD - [TOJIOKEHHS TEOPHH AIEKTPOIUTUUECKOM Tuccorannu; GopMyIibl U CBOWCTBA
BOKHENIIMX BEIIECTB U MAaTEPUAIIOB: CEpHAsi, COJIsIHASA, a30THAsA KUCIOThI, IIEI0YH, OKCUBI;
XUMHUYECKHE CBOMCTBA KJIACCOB HEOPTaHNYECKUX COCIMHEHUH, 3HAYEHNE KJIACCOB HEOPraHMYECKHUX
COCMHEHUH JUTS MTPOIIECCOB METAIII000pabOTKH

MeranpeamMeTrHbie: yMEHUE YCTaHABJIMBATh 3aBHCUMOCTH MEKIY KaUECTBEHHOU U
KOJIMYEeCTBEHHOM CTOPOHaAMH XUMHUYCCKUX 00BEKTOB U IIpOUECCOB; UCITIOJIB30BAaThL B y‘~I€6HOI\/’I n
npo¢eCcCHOHATBHOM EATENbHOCTH XMMUYECKUX TEPMUHOB U CUMBOJIUKH.

peiiatb MPAKTHUKO- OPUCHTUPOBAHHBIC PACUCTHLIC 3a1a4M, BBIIIOJIHATH XUMHYECKHI
HKCIEPUMEHT MOJHOM COOTBETCTBUH C MpaBHJIaMH 0€3011aCHOCTH, HAOI0AaTh, AHATU3UPOBATH,
OMMUCBIBATH PE3YJIbTAThbl IPOBCACHHOT'O SKCIICPUMEHTA, (1)OpMYJ'II/Ip0BaTB BBIBOJIbI.
Copepxxanue y4eOHOro MaTepuaJa:

10

9.KucJ10ThI M UX cBOMicTBA. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH DIIEKTPOTUTHUECKOM
JIACCOLIMALINH.

OcHoBaHUA U UX CBOMiCTBAa. XMMUYECKUE CBOKMCTBA OCHOBAHHI B CBETE TEOPUH
AIIEKTPONIUTHYECKON auccoruanii. OCHOBHBIE CITOCOOBI OMYyYEHUsI OCHOBAHUH.

10.Cosn 1 ux cBoiicTBa. Conu Kak 351eKTponuThl. COlnM cpeiHne, KUCIbIE U OCHOBHBIE.
XVMHUYECKUE CBOWCTBA COJIEN B CBETE TEOPUU DIIEKTPOJUTHYECKON AMCCOLUAIINH.

11. JIabopaTopnasi pabora Ne2. «VcnplTaHue pacTBOPOB KUCIOT UHAUKATOPAMH.
B3aumoelicTBUE KUCIOT C METANIAMU, OKCHJIaMU METAJIJIOB, C OCHOBAHUSIMU M COJISIMI

12. JIabopaTopnasi padora Ne3. «/cripiTanue pacTBOPOB LIEI0YEH HHIUKATOPAMHU.
BsaunmopeiicTBue menodeit ¢ consimu. PasiioxkeHne HepacTBOpUMBIX OCHOBaHUU. [lonydeHue u
cBOMCTBa aM()OTEPHOTO THPOKCHIA»

13. JlabopaTopnasi pabora Ne4. «B3aumosielicTBue coseil ¢ MeTasiaMu U CoJiel PYT € APYTOM.

2-3
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FI/I,I[pOJ'II/B coJieit Pa3JIUIHOI0 THUIIA»

1. 6Xumuyeckne peakuumn

PesyiabTaThl 0CBOCHUSI Y41eOHOM AeATEJIbHOCTH

IIpenmeTtHbIe:

J0JIZKeH YMeTh — KJIacCu(UIIMPOBATh BEIIECTBA U MPOLECCHI C TOYKHU 3PEHUS
OKHCJICHUA-BOCCTAHOBJICHN S, COCTABIIATh YPABHEHUS PEAKIMM C IOMOLIBIO METOA IJIEKTPOHHOIO
Oananca, KIacCU(PHUIMPOBATh XUMHUYECKUE PEAKIIMU TI0 PA3IMYHBIM IPU3HAKAM: YUCILY U COCTaBY
IPOAYKTOB U peareHTOB, TEMJI0BOMY 3(P(eKTy, HallpaBiIeHUIO, (a3e, HATMUUIO KaTaln3aTopa,
M3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, 00Pa3yIOLIUX BEIIECTBA; OOBICHATh CYIIHOCTb
XMMHUYECKHX MPOLIECCOB, OOBSICHATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakUH U MOJI0KEHUs
XUMHUYECKOI'0 PABHOBECHS OT Pa3IU4HbIX (DAKTOPOB.

JOJIZKeH 3HATH - TUIIBl XUMUYECKUX DPEAaKLMH, MOHATUS «CTENEHb OKUCICHUNY,
«BOCCTAHOBUTEIIbY, KOKHCIUTENb)», «CKOPOCTh XUMUYECKOU PEaKLIUn», « KaTallu3», « XUMUYECKOE
paBHOBECHE», METO/]] 3JEKTPOHHOr0 OaslaHca ans cocraBieHus OBP, ¢akropsl, Biusmonme Ha
CKOPOCTb XUMHUYECKOU PEaKLIUH

MeranpeamMeTrHble: yYMEHUE YCTaHaBIMBAaTh 3aBUCHUMOCTDb MEX]y KAU€CTBEHHOM U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKHUX OOBEKTOB U MPOILIECCOB, HAXOIUTH CIIOCOOBI PEIICHHS
pacyeTHBIX 3334 110 XUMHUYECKUM (POpMyJiaM U YpPaBHEHUSIM; BBIIOJIHATE XUMHUYECKHM
HKCIIEPUMEHT B MTOJIHOM COOTBETCTBUU C MpaBUiIaMU 0€3011acHOCTH, HaOIt0ieHe, (PUKCUpPOBaTh U
OIMCHIBATh PE3YNIbTATHI NIPOBEIEHHOIO SKCIIEPUMEHTA, IPOBOAUTH CAMOCTOSITENIBHBIN MTOMCK
XUMHUYECKON MH(POPMAIUH C UCIIOJIB30BAHUEM PA3IUYHBIX UICTOYHUKOB (HAyYHO-TIOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa).

Copep:kanue yue0HOIro MarepuaJa:

14.Knaccudpukanus xumndecknx peakuuii. OBP.Boccranosutens n okucienne. Meron
AIIEKTPOHHOIO OajlaHca /ISl COCTaBJICHUS YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINM.
[TonsiTHE O CKOPOCTH XUMHUYECKUX pEAKLIUN. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKIIUNA OT
Pa3IUYHbBIX (PAKTOPOB: MPUPOABI PEArHPYIOIINX BEIIECTB, UX KOHLIEHTPALUU, TEMIIEPATYypPhl,
MOBEPXHOCTH CONPUKOCHOBEHHSI U UCIIOJIb30BaHUs KaTann3aropoB.O0paTUMOCTh XUMHUECKUX
peaKkui.

15.JI1a6opaTopuas padora NeS

«3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMHU OT IPUPOJIbI PEarupyOIINX BEIIECTB,
KOHIIEHTPALIUH, TEMIIEPATYPhl U TIOBEPXHOCTH COMPUKOCHOBEHUS.

«Pemenne IKCIEPUMEHTAJIBHBIX 3a/1a4 (HpOBClIeHl/le m]eHan)mcalmn HEOPraHnI€CKUX
BeIIECTB)»

2-3

1.7MeTtaJiIbl H
HEeMeTAJJIbI

Pe3yabTaThl O0CBOEHUS] Y4eOHOM AeSITeIbHOCTH
IIpeamerHbIe:
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JA0JI2KeH YMeTh — XapaKTepUu30BaTh COCTaB, CTPOCHHE, CBOICTBA, MOJyYeHUE U IPUMEHEHHE
BakHenmmx metaios (IA u II A rpymm, aqroMuHMS, jKeJe3a, a B €CTECTBEHHO-HAyYHOM Ipoduiie
U HEKOTOPBIX d-3JIEMEHTOB) U X COEIMHEHUI, COCTaB, CTPOEHUE, CBONCTBA, MOIYYCHHE U
npuMmeHenne BaxHenmux HemeramioB (VIIL A, VIIA, VIA rpynm, a Takxke azora u ¢ocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) U UX COCTUHEHHI; 3aIIMChIBATh XMMUUECKHE YPAaBHEHUS PEAKIIHii;
BBITIOJTHSATH JIA0OpaTOPHBIE 3aJJaHMsI B ITOJIHOM COOTBETCTBHH C MIPABHJIAMU OE€30MMaCHOCTH
JAOJIKeH 3HATH - TUIIBI KPUCTAJUIMYECKUX PEHIETOK METAIIIOB, MOHATHE "2IIEKTPOXUMHUUECKHUM s
AKTUBHOCTH METaJUIOB", "'CIIJIaBbI METALIOB", 0COOCHHOCTH XUMUYECKUX U (PU3HMUECKUX CBOKCTB
METaJIJIOB, UCIOJIb30BAHNE HEKOTOPBIX METAJUIOB U CILIAaBOB B IPO(ECCHOHATIBLHOM NeSTeIbHOCTH;
0COOEHHOCTH CTPOEHHUS HEMETAJIOB,CBOMCTBA HEMETAIIOB,0COOEHHOCTH B3aMMOICHCTBHS
HEMETAJJIOB C KUCJIOPOJIOM U HIeI0YaMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA THITHYHBIX
HEMETaJUIOB, IPUMEHEHHUE HEMETAJIIIOB

MertanpeamerHble: yMEHHE yCTaHABIMBAThH MPUYMHHO - CJICJACTBEHHBIE CBSI3U MEXYy CTPOSHUEM
Y CBOMCTBAMM; CPaBHHBATh CBOMCTBA METAJUIOB U HEMETAJIJIOB, IPUMEHSTh MOJIYYCHHBIC YMEHUS
JUTst 0€30IaCHOTO MCIIOJIb30BAHUS BEIIECTB U MAaTEpUajIoB B OBITY U HA MPOU3BOCTBE,BHIIIOIHSTD
XUMUYECKUM SKCTIEPUMEHT, COOJIOIasi TEXHUKY 0€30MacHOCTH U IIpaBuiia O0paIieHus ¢
AKTUBHBIMHU METaJUIaMU U KUCIOTaMU; POBOJIUTH CAMOCTOSITETIbHBIN MOMCK XUMUYECKOM
WH(GOPMAIIUHU C HCIIOTIB30BAHUEM PA3TMYHBIX UCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX H3IaHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTEepHETAa); TPUMEHSTH MTOJIYYCHHBIC YMEHUS JIJIs
0e30MacHOT0 UCTOIh30BaHMS BEIIECTB U MAaTEPHAIIOB B OBITY U Ha MPOU3BOJICTBE.

Coaep:xaHue yueOHOTro MaTepHaJia:

16.MeTaibl: 0COOCHHOCTH CTPOSHUSI aTOMOB M KPUCTAIIOB. DU3NYECKUE CBONMCTBA METAIIIOB. 2
Knaccugukarus MeTanioB o pa3iIn4yHbIM IPU3HAKaM. XUMUYECKHE CBOWCTBA METAJIJIOB.
ONEeKTPOXUMHUYECKHUH Psiji HAIPsDKEHUs MeTayioB. Metamiorepmust
17.HemeTanibl: 0cOOEHHOCTH CTpoeHUs aToMOB. Hemeranssl — mpocTtele BeniecTBa. [lonoxenue 2
nemetauio B [ICXD JI. . MenzaeneeBa
Paznen 2 Opranunyeckasi XuMusi 44
2.1 OcHOBHBIE IOHATHS Pe3yiabTaThl 0CBOEHUSI Y4eOHOM AeATeJIbHOCTH 4

OpPraHu4ecKoi XUMHH U
TEOpPHS CTPOEHUS
OpPraHu4ecKux
CcOoeIMHeHUI

IIpeamerHsbIe:

JOJIZKEH yMeTl) — 1aBaThb onpeneneHHe nu OHepI/IpOBaTI) CJ'IG)IYIOHII/IMI/I XUMHUYCCKUMU ITOHATUAMMN .
YIIEPOAHBIN CKeNeT, G yHKIIMOHABHAS TPYIINa, H30MEpHsl, TOMOJIOTHS; XapaKTepH30BaTh B CBETE
TGOpI/II/I XUMHUYCCKOT O CTpOGHI/ISI OpFaHI/I'-IeCKI/IX CoeJII/IHeHI/Iﬁ CBOI>'ICTB OCHOBHBIX
KJIACCOBOPTaHMYECKUX COeIMHEHUH, KITacCu(DUIIMPOBATh OPraHMYECKHUE BEIIECTBA 110 CTPOCHHIO
YIJIEPOAHOrO CKEJIeTa U HANMYUIO (DYHKIIMOHAJIBHBIX TPYII, KJIacCU(PUIMPOBATh pEaKLUu B
OpPraHMYECKON XMMUH, pelIaTh pacuéTHBIC 33JJa4M 110 XUMUIECKUM (opMyiaM U YPaBHEHHSIM
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JA0JIKeH 3HATH — GOPMYITUPOBKY OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOSHUS
OpPTaHMYECKUX COSAMHCHUM, KIIACCU(PUKAIIUIO OPTAHMYECKUX BEIIECTB MO CTPOCHHUIO YIIIEPOTHOTO
CTEKJIa U HATMYUIO (DYHKIMOHAIBHBIX TPYII, KJIaCCU(PHUKAIUIO peaKlHii B OpraHMYeCKON XUMUU:
peakluy NpucoeAMHEHUs (TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPOTAIOT€HUPOBAHNS,
TUApaTalii), peaklMK OTIIEIUICHUS (IeTUAPUPOBAHUS, JETUPOralOTeHUPOBAHUS, IETHAPATAIIIH ),
peaKklnK 3aMEIICHUs, PEAKIIUH U30MEPHU3ALIIH ).

MertanpeameTHble: yMEHUE UCIIOIB30BaHUSl B YueOHOI U npodeccrnoHalbHOM e TeNbHOCTH
XUMHUYECKHX TEPMUHOB ¥ CHMBOJIMKH, aHAJIN3a U CPABHEHUSI TMPU3HAKOB OOIIETO W Pa3IMYHOIO B
TUIIOJIOTUN PEAKIIHH JJIsl HEOpraHMYeCKON U OPraHn4ecKOl XUMHUH

Copnepxxanue y4eOHOro MaTepuaJa:

18. IIpeameTr opraHu4ecKoiil XUMHUM: IPUPOIHBIC, HICKYCCTBEHHBIE U CHHTETUUYECKHE
Opr.BeuiecTBa. Teopus CTPOeHUs1 oprannyeckux coeqnnennii A.M. byrieposa.

19.Knaccupuxkanuss OpraHu4ecKNX BelecTB: 110 CTPOSHUIO YIIEPOJHOTO CKEJIeTa U HATMYUIO
(G YHKIMOHATIBLHOM TPYIIIHI .

OCHOBBI HOMEHKJIATYPbI OPraHU4YeCKHUX BellecTB.

Krnaccudukanus peakiuii B OpraHu4eckKoil XHMHH.

Permenne pacu€THbIX 3a71a4 Ha HAXOXKJCHHE MOJIEKYJISIPHON (hOPMYIIBI OPraHUYeCKOro BEIECTBA

2.2¥r/1eBo0poOabI U HX
NPHUPOAHbIE HCTOYHUKHU

Pe3yiabTaThl OCBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpeamerHsle:

J0JIKeH yMeTh —Ha3bIBaTh OpraHMYECKHE BELIECTBA 10 TPUBUAIBHON MIIM MEXITYHApOIHON
HOMEHKJIAType U OTPa)KaTh COCTAB COCTUHEHUI C MOMOIIBI0 XUMHUECKUX GOpMYII,
XapaKTEpU30BaTh COCTaB, CTPOCHMU, CBOI>'ICTB, MMOJIYYCHHUEC U ITPUMCHCHUEC BaXXHEHIIINX KIJIACCOB
YIIEBOIOPOAOB (AJIKAHOB, ITUKIIOATKAHOB, AIKEHOB, AIKMHOB, apEHOB) U UX HanboJee 3HAYMMBbIX
IIPEACTABUTENIEH, 3aIIUCHIBATh YPABHEHHSI XUMHUECKUX PEAKIIMi, peIaTh pacuE€THHIE 3aJa4 Ha
HAXO0XJ/ICHHE MOJIEKYIAPHON (POPMYITBI OPraHUUYECKUX COSAMHEHUMN, BBIMONIHATh XUMHUUYECKUN
AKCIIEPUMEHT B IIOJHOM COOTBETCTBUU C MpaBUJIaMU O€30MACHOCTH.

JAOJI7KeH 3HATH — Ha3BaHUsl OPTraHMYECKUX COCIMHEHHUM C y4ETOM MPUHAIEKHOCTH K KJlaccaM
OPTaHWYECKUX COCTMHECHHM, XUMUYECKHE CBOMCTBA aJKaHOB (HA MPUMEPE METaHA U dTaHA),
QIKEHOB (Ha MpUMepe STUJICHA), ATKMHOB (Ha MpUMepe alleTUiieHa), AMCHOBBIX YIIIeBOIOPOIOB (Ha
npumepe OyTtaauena-1,3 u u3omnpena), cnocoObl mepepadoTKu HEDTH, TOHATHE «KATAUTUTHIECKHUI) 1
«TePMUUYECKHUIT» KPEKUHTH.

MeTanpenMeTm,le: YMCHUEC YCTAaHABJIMBATbh 3aBUCHUMOCTU MCKIAY Ka4eCTBEHHOU U
KOJTMYECTBEHHOW CTOPOHAMU XMMHUYECKHX O0OBEKTOB U MPOLIECCOB, HAOIIOIaTh, aHATU3UPOBATH,
q)HKCI/IpOBaTB, OIMUCBIBATh PE3YJIbTAThI IPOBEACHHOT'O SKCIICPUMECHTA, A€JIaTh BbIBOAbI, IIPOBOJUTH
CaMOCTOSITENIbHBIN MOMCK XUMUYECKON MH(OpPMAIINK C UCTIOTH30BAHUEM PA3ITUYHBIX HCTOUHHUKOB
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(Hay4HO-TIOMYJISIPHBIX M3AaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), 00BACHATH
XUMHYCCKUC ABJICHHA, IPOUCXOOAIINUX B MIPUPOIC, 6BITy " Ha [TPOU3BOACTBC.
Conep:kanue y4eOHOT0 MaTepuaJia:

20.AnKaHBI: TOMOJIOTUYECKU psill, U30MEPHS U HOMEHKJIATypa alKaHOB. XMMHUYECKUE CBOWCTBA
JIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMellIEeHUE, Pa3JIoKEeHUE, JETHIPUPOBAHUE.

IIpupoaHble HCTOYHMKH YIJIeBOA0POAOB. [IpupoaHbIii ra3: cocraB, NPUMEHEHNE B KAUECTBE
TOIJIMBA.

Hedts. CocTas, cBoiicTBa u nepepaborka HedTH. Ileperonka nedptu. Hedrenpoaykrel.

21.AJIKeHbI: ATHIIEH, €ro MOoTy4YeHue (AeTuAPUPOBaHUEM dTaHa, ACTOINMepU3alrei mo-
auaTUIeHa). ['omonornyeckuil psja, u3oMepusi, HOMEHKJIATypa ajJKeHOB. XUMHUYECKUE
CBOICTBa STUJIEHA: TOPEHHE, KaueCTBEHHBIE peaKIiK (0beciBeunBaHUE OPOMHOI BOJIBI U
pacTBOpa epMaHraHara Kajus), TuapaTalus, nojiuMepusanus. [lpumenenue stuieHa.
Oxucnenue ankeHoB. Peakiun OBP, cocTaBieHnue anekTpoHHOro 6ananca

22. JIuennl n kayuykHu. [loHsTHE O AMEHAX KaK YIJI€BOJOPOIAX C ABYMsI IBOMHBIMU CBS3SIMHU.
ConpsikeHHble AMEeHbl. XMMUYECKHe CBoWcTBa OyTaaueHa-1,3 u uzonpeHa: odecBeunBaHue
OpoMHOI BO/BI M MOMMEpHU3alus B Kaydyku. HaTypanbHblil 1 cuHTeTHUECKHE KayuyKu. Pe3nHa

23.AJIKHHBI: aLETHIIEH, XMMUYECKHE CBOWCTBA alleTHIIEHA: TOpeHHe, o0ecliBeYMBaHne OpPOMHON
BOJIbI, IPUCOEIMHEHHH XJI0pOBOAOpOaa U ruapaTanus. [[pumeHeHue aleTuieHa Ha OCHOBE CBOMCTB.
Me:xkiaccoBasi ©30MEpHs C AJIKaIUEHAMMU.

24.Apenbl. ben3ou. XuMuyeckue cBoicTBa OEH30J1a: TOPEHUE, PEAKIIMH 3aMEICHUS
(raoreHrpoBaHue, HUTpoBaHue). [IpumeHneHne 6eH301a Ha OCHOBE CBOMCTB.

25. JladopaTopHasi padota Ne 6 «OOHapyKeHHE yriepoaa U BOJOPOa B OPraHuIeCKOM
COCTMHEHUIY

26. JJabopaTopHas pa6ora Ne 7. «[IpoBefieHre KaueCTBEHHOH peakIK Ha HellpeesIbHbIe
YTIEBOIOPOABIY

27. JlabopaTopHasi padora Ne8 «IlonydyeHue aneTuneHa U J0Ka3aTelbCTBO €0 HEMpeIeIbHbIX
CBOUCTB»

2.3 «Kucaopoaocoaep:xa-
e OpraHuvecKue
cOoeIMHEeHHUsD)

PesynbTaThl 0CBOCHUSI y4eOHOM AeATEJIbHOCTH

IIpeameTtHble:

J0JIZKeH YMeTh — KJIacCU(UIIMPOBATh OPraHUYECKUEe COSAMHEHHH M0 KilaccaM U3- 3a HaTM4Hs
(GyHKIIMOHAIBHOW TPy, Ha3bIBATh KUCIOPOIOCOEpKAIINE OpraHUYECKUEe COeTUHEHUS,
OOBSICHATHBIMSIHUE (YHKIIMOHAIBHBIX TPYII Ha CBOMCTBA aJIbJIETUOB, CIIUPTOB, OPraHUYECKUX
KHCJIOT, 3alUCBIBATh (POPMYIIBIKUCIOPOIOCOAEPKAIIMX OPraHUYECKUX COSAMHEHN, aHAIM3UPOBATh
XUMUYECKHE CBOMCTBA OPraHUYECKUX COCUHEHUN, BBIIOJIHATH XUMUYECKUM JKCIIEPUMEHT B
MOJIHOM COOTBETCTBUHU C NMPaBUWJIAMHM TEXHUKH 0€30IaCHOCTH, pelIaTh pacu€THbhIE 3a7aun
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JOJIZKEeH 3HATH — XapaKTEPUCTHKY BaKHEHIINX MPECTABUTEIICH KIIACCOB OPraHMYECKIX
COCIMHEHUI: METAHOJIAa U ATAHOJIA, CIIOKHBIX ()UPOB, KUPOB, MBI, aTbACTUAOB ((OpMaTbICTHIOB
U aleTanbAeTn/1a), KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI)
MeTtanpeaMeTHble: YMEHHE UCTIOIB30BaTh B Y4eOHOU U MPO(eCcCHOHATLHOM e TEIIEHOCTH
XUMHYECKHX TEPMHHOB ¥ CHMBOJIMKH, HAOI0aTh, PUKCHPOBATh, aHAJTHM3UPOBATH, JIEIAaTh BBIBOJIBI
P U3YYCHUH CBONCTB OPTAaHUYECKUX COCAMHCHUMN, YCTAaHABIUBATH 3aBUCIMOCTh MEXKY
Ka4eCTBEHHOW M KOJMYECTBEHHOW CTOPOHAMH XMMUYECKHX O0OBEKTOB M IIPOIIECCOB, IPOBOIUTH
CaMOCTOSITCIILHBIN MOMCK XUMUYECKOW WH(MOPMAIIUU C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(HayYHO-TIOYJISIPHBIX M3aHUH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHETA).
Conep:xaHue yueOHOro MaTepuaJa:

28.CnupTsl U peHoJibl. ['uapokcunbpHas rpymnmna Kak pyHkuuoHanbHas. [lonstre o npeaensHbIx 2
OJIHOATOMHBIX CITUPTaX. XUMHYECKUE CBOMCTBA ITAHOJIA.

29. Anbaeruabl U KeToHbl. [loHaTue o0 anpaerugax. AjabpaeruaHas rpynmna kak GyHKIIMOHaIbHAs.
dopManbaerua U ero CBOMCTBAa: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIICHHUE B 2
COOTBETCTBYIOIIUN CIUPT.

30. KapGoHoBBbIe KHCI0THI. XUMHUYECKHe cBOMcTBa. [lomyuenne kapOOHOBBIX KHCIIOT. 2
CocTaB, cTpoeHne, HOMEHKIIaTypa cloKHbIX 3¢upoB. CBONCTBA CIIOKHBIX 3(UpoB. JKupsbl.

31. YraeBoabl: IIIOK03a, caxapo3a, Kpaxmall, IeJUTr0JI03a. [ TF0k03a — BEeMIeCTBO C IBOHCTBEHHOM 2

q)YHKI_II/IeI\/'I — AJIbACTUAOCIIUPT, XUMHUUICCKHUC CBOﬁCTBa, 3HAYEHHUE B KUBOU IIpupoaAc U KU3HU
YCIOBCKa

32. JlaGopatopHas padora Ne9. «KauecTBeHHbIE peakI1 HAa OJHOATOMHBIE CIIUPTHL. M3yueHue
CBOICTB ATUJIOBOIO CIIUPTA Kak pacTBOpUTENs. I[IpoBeneHne kauecTBEHHOW peaKkuy Ha
MHOIOaTOMHBIE CIIUPTHI»

33. JIa6opaTopHasn padora NelQ «[IpoBeneHue peakiuu «cepeOPSHOTO 3epKaiay, H3yUCHHE
B3aMMOJIecTBY anpaerunoB ¢ ruapokcuaom menu(ll).» «/3yuenue cBoiicTB KapOOHOBBIX KUCIOT

34. JlaGopaTtopHasi padora Nell «lI3yyeHue CBOWCTB IIIFOKO3bI»

2.4 A3sortocoaep:xaimme
OpraHu4eckKue
coeqnHenus. [loaumepsl.

Pe3yiabTaThl O0CBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpeamerHbIe:

JAOJI’KEH YMEeTh — aHAIIM3UPOBATh CTPOEHNE aMUHOCOIEPKAIIMX YTIIEBOJOPOAOB, YCTAaHABINBATH
IIPUYMHHO — CJIEICTBEHHBIE CBA3U MEXAY CTPOCHUEM U CBOMCTBAMU aMUHOCOIEP KAILHUX
YIJIEBOJIOPOAOB; paccMaTpUBaTh OMOJIIOTUYECKYIO POJIb OEJIKOB U HYKJIEMHOBBIX KUCIIOT; peuaTh
pacu€THble 3a7a4M, KJIacCU(PUIMPOBATH BOJIOKHA, IIACTMACCHI

JOJI’KEH 3HATh:CTPOCHNE aMUHOCOJIEpPKAIINUX YIIE€BOAOPOIOB; CBOMCTBA aHWIMHA, KaK
apOMAaTUYECKOr0 AMHUHA; IIOHATHE AMUHOKHUCIIOT, UX CTPOEHUE U CBOMCTBA; HA3HAYCHUE
aMUHOCOIepKAIlMX YIII€BOAOPOJIOB JUIsSl )KUBBIX OPraHM3MOB; CIIOCOOBI pelIeHHs pacuETHBIX 3ajad,
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CTpOECHHE U MOHATHE MPUPOIHBIX U CUHTETUYECKUX MOJIMMEPOB, UX
CBOMCTBA, CTPOCHUE U IPUMEHEHHUE

MertanpeaMeTHble: yMEHUE yCTaHABIMBATh 3aBUCUMOCTH MEX]y KaU€CTBEHHOM U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB, HAOMIOIaTh, AHAIU3UPOBATD,
¢buKcUpoBaTh, ONMMCHIBATh PE3YJIbTATHI IPOBEICHHOTO 3KCIIEPUMEHTA, JIEJIaTh BBIBOJIbI, TPOBOIUTH
CaMOCTOSITENIbHBIA TTOMCK XUMHUECKOW MHPOPMALIUU C UCTIOIB30BAHNEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX M3AaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), 00BACHATH
XUMHUYECKHE SBJICHUS, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha IPOM3BOJICTBE.

Conep:kanue y4eOHOT0o MaTepHuaJia:

35. Amunbl. [TonsiTue 00 aMuHax. AnudaTHIecKue aMUHBI, X KJIacCU(UKAIUSI 1 HOMEHKIIATypa. 2
XuMH4YecKHe CBOMCTBA AMHHOB.

36. AMuHoKkucJa0ThI. Besikn. [lepBuunast, BropuuHasi, TPETUYHASL CTPYKTYPBI OSITKOB. XUMUYECKHE
CBOICTBa OEJKOB: rOpeHue, AeHaTypalus, TuApoIn3, LIBETHBIE peakiuu. buonornyeckue QyHkuuu 2
0eNIKoB

37. IlimacTMacchl M BOJIOKHA KAaK MOJTHMepPHbIe (BLICOKOMOJIEKYJISIPHBIE) COeTMHEHH s 2

38. JIabopaTopHas padora Ne 12. KauecTBeHHBIC peakiiuy Ha OCIIKU.
CBOIiCTBa BOJOKOH U IJIACTMACC.

39. IndpdepeHniupoBaHHbIi 3a4eT

Bcero yueOHbIX 3aHATHI BO B3aUMO/IeliCTBHM € IIpenoJaBaresiemM
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2.3 XAPAKTEPHCTHKA OCHOBHBIX BUJIOB YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

Copepxanuie 00yueHus | XapaKTepUCTHUKa OCHOBHBIX BUJOB JIEATEIBHOCTH CTYIEHTOB (Ha
YpOBHE Y4EOHBIX ACHCTBUI)

Baxueiinime YMeHue 1aBath onpeaesieHue U ONepupoBaTh CIASIyIOIIMMH XHU-
XUMHYCCKHUE TTOHSITHS MUYECKUMH MOHITUSIMU: BEIIECTBO, XMMUYECKUHN JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJISIpHAs MacChl, MOH,
AJUIOTPOIIHSI, U30TOIbI, XUMUYECKAsI CBSI3b, JIEKTPOOTPULIATEITh-
HOCTb, BaJICHTHOCTb, CTEIIEHb OKHCIICHUS, MOJIb, MOJIIpHAs Macca,
MOJIIPHBINA 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI,
AJIEKTPOJIUT U HEAIEKTPOIUT, IEKTPOIUTHUECKAs JUCCOLIMALINS,
OKHUCJIUTEJIb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE,
TEIIOBOM 3PP eKT peakiiu, CKOPOCTh XMMHUYECKOM peaKIuu,
KaTajan3, XMMUYeCKOe PaBHOBECHE, YTIIEPOIHBII CKElleT,
(GyHKIMOHATBHAS TPYITA, H30MEPHSs, TOMOJIOTHS

OCHOBHBIC 3aKOHBI @opMyJIMPOBAHUE 3AKOHOB COXPAHEHHUSI MACChI BEILIECTB U

XUMUH MOCTOSIHCTBA COCTaBa BEIIECTB.

YcTaHOBKa MPUUYMHHO-CIICICTBEHHOM CBSI3U MEXKIY COACPKAHUEM
ATUX 3aKOHOB W HAITMCAaHWEM XUMHUYECKHUX (DOPMYJ U ypPaBHCHHM.
‘YcTaHOBKa HBOJIFOIIMOHHOM CYIIHOCTH MEH/IEJICEBCKOM U
COBPEMEHHOM (OPMYITHPOBOK Mepruoanveckoro 3akona /1. M.
MenneneeBa. O0bsICHEHHE (U3HUUESCKOTO CMbICTIA CUMBOJIMKH
MIePUOTUYECKON TaOIHIIBI XUMUYECKUX dteMeHToB []. U.
MenneneeBa (HOMEPOB AJIEMEHTA, IEPUO/Ia, TPYIIIbI) U YCTaHOBKA
MPUYMHHO-CIICJICTBEHHOMN CBSI3M MEXKIAY CTPOEHHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHHS CBOKMCTB DJIEMEHTOB U
00pa3oBaHHBIX UMH BEIIIECTB B IMEPUOAAX U IPYyIIIax.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJIBIIIUX MEPUOOB MO UX
nosnokeHuro B Ilepuonmueckoii cucreme /[. . Menneneesa
OCHOBHBIE TEOPUU YcTaHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOE-
XUMUH HUS aTOMOB 00pa3yIONMIUX UX XUMHUYECKHUX JICMEHTOB.
XapakTepruCTHKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBSI3EH U OTHO-
CUTEJIbHOCTH 3TOU TUIOJIOTHH.

OOBscHEHNE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOECHUS KPUCTAJTMYECKUX PEIIECTOK.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU IIEKTPOITUTHYE-
CKOM JMCCOITMAIIMM M XapaKTEPUCTHUKA B CBETE ATON TEOPHUH
CBOIWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH.
dopMyTHPOBKa OCHOBHBIX MOJOKEHUN TEOPUH XMMHUYECKOTO
CTPOCHHUSI OPTAHMYECKUX COSAMHEHUN U XapaKTePUCTUKA B CBETE
ATOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX

COoeTUHEHNN
Bakneiimue Bemecrsa 1| XapaKTEpPUCTUKA COCTABA, CTPOCHUS, CBOMCTB, IIOJIy4CHUS U
MaTepUalIbl npuMeHeHus BaxkHeimux metamuioB (TA u Il A rpynmn, anroMunus,

JKenesa, a B eCTECTBEHHO-HAYYHOM Mpoduiie 1 HEKOTOphIX d-
AJIEMEHTOB) U UX COCTMHEHUM.

XapakTepucTHKa cOCTaBa, CTPOCHUS, CBOWCTB, IOJIYYEHHUS U
npuMeHenus BaxHemmx Hemetawios (VI A, YVHA, V!A rpymnm,
a TaKke azora u Gocdopa, yrieposia u KpeMHHsI, BOAOPOJA) U UX
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COEIMHEHNI. XapaKTepUCTUKA COCTaBa, CTPOEHUSI, CBOMCTB,
MOJIYYSHUS! U TPUMEHEHU S BAXKHEUIIIUX KJIACCOB YIJIEBOJAOPOIOB
(anmkaHOB, IIMKJIOATKA- HOB, AJIKEHOB, AIKUHOB, QPEHOB) U UX
Han0oJiee 3HAaUUMbIX B HAPOJHOXO3SIICTBEHHOM ILIaHE
MpeCTaBUTENIECH.

AHaJIorMyHas XapakTepUCTUKA BaXKHEUIIINX MTPEICTaBUTENCH
JIPYTHUX KJIACCOB OPraHMYECKUX COCTUHEHHI: MEeTaHOJIa U 3TaHOJIa,
CIIOXHBIX 3(PHUPOB, )KUPOB, MBI, aTbACTUIAOB ((hOPMATBACTUIOB U
areTaabJAeTn/1a), KETOHOB (aleToHa), KapOOHOBBIX KUCIIOT (YKCyC-
HOW KHCIIOTHI, i1l €CTECTBEHHO-HAYYHOTO MPOQWIIS MIPEICTaBUTE-
Jeil Ipyrux KJIAcCOB KUCIIOT), MOHOCaXapua0B (TIIOKO3bI), Tucaxa-
puII0OB (caxapo3bl), MOJIMCaXapHua0B (Kpaxmasa U IeJUIII0I036bl),
AQHWJIMHA, aMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMaccC

XMMUYECKUHN SI3BIK U
CHMBOJIMKA

Hcnonp3oBanue B yueOHON U PO eCCHOHATBHON AESITETbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.

HaspaHue n3y4eHHBIX BELIECTB 110 TPUBUAIBHOM WM MEXKIYHAPO/ -
HOM HOMEHKJIAType M OTPaKEHUE COCTaBa 3TUX COCTUHEHHM C
MOMOIUIBI0 XUMUYECKUX POPMYII.

OTpakeHre XUMHYECKUX MPOIECCOB C MOMOIIBIO YpaBHEHUN
XUMHUYECKUX peaKiui

XUMUYECKUE PEAKIUN

OOBsICHEHHE CYITHOCTH XUMHUYECKUX mporieccoB. Kimaccudukarms
XUMHUYECKUX PEaKIM MO pa3IM4HbIM MPU3HAKAM: YUCIY H COCTaBY
IPOJYKTOB U peareHToB, TeIioBoMy 3 dekry, HanpaBiIeHuIo,
daze, HATMYUIO KaTaIU3aTOPa, M3MEHEHUIO CTENIEHEH OKUCICHUS
AJIEMEHTOB, 00PA3yIOIINX BEIIECTBA.

VYcTaHOBKa MPU3HAKOB OOIIETO U PAa3IMYHOTO B THIIOJIOTUU
peaKkuuii 1711 HEOPraHUYECKOM U OPraHUYE€CKON XUMUH.
Knaccugunukaiys BeecTB 1 NpoueccoB ¢ TOUKHU 3pEHUS
OKHCJIEHHUs-BOCCTaHOBJeHMsI. COoCTaBIeHHE YPaBHEHUN pPeaKIUii ¢
MOMOIIBIO METO/A AJIEKTPOHHOT0 OaaHca.

OObsicCHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu u
MOJIO’KEHHUSI XMMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX ()aKTOPOB

XMUMHUYECKUH IKCIIEpU-
MEHT

BrimosHeHE XUMHYECKOTO OKCIICPUMCHTA B IIOJITHOM
COOTBETCTBUM C IPaBUIAMU OE€30MaCHOCTH.

Habmroienue, gukcanus 1 onucaHue pe3ybTaToB MPOBEAEHHOTO
HKCIIEPUMEHTA

Xumuaeckas nHpopma-
st

[IpoBeneHne caMOCTOATEIBLHOTO MOMCKAa XUMUYECKOHN HHpOopMauu
C MCIIOJIb30BAaHUEM PA3ITUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonb30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH /17151 00paboTKH U
nepesayd XuMU4ecKoi HHPOpMaIUH U ee IPEICTaBICHUS B pa3-
JUYHBIX opMax

PacueTs! 1O
XUMHYECKUM (hopmynam
1 ypaBHEHUSIM

YcraHOBKa 3aBUCUMOCTH MEKy KAUYECTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMM XMMHUYECKHX 0OBEKTOB U MPOIIECCOB.

Pemenne pacueTHbIX 3a7a4 IO XUMUYECKUM (OpMysiaM U ypaBHe-
HUSIM

[IpodunsHoe u mpodec-
CHOHAJILHO 3HAYNMO€
coiepkaHne

OO0BsicHeHHE XUMUYECKUX SIBIICHUN, TTPOUCXO/ISIINX B TIPUPO/IE,
OBITY U Ha POU3BOJICTBE.

Ornpenenenre BO3MOKHOCTEN TPOTEKAaHUSI XUMUYECKUX MPEBpalLe-
HUU B PA3JIMYHBIX YCIOBUSAX.

Cobutto/ieHre NpaBUil SKOJIOTHYECKH TPAMOTHOTO TOBEJCHHS B
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OKpYXarollei cpene.

OLieHKa BAUSHUSA XUMUYECKOT0 3arpsi3HEHUST OKPYKAIOILEH CpeIbl
Ha OpraHU3M Y€JIOBEKA U JPYrUe )KUBbIE OPTaHU3MBI.

Cobumoienue mpaBui 6€30MmacHOro 0OpaIeHus ¢ TOPIOYUMH U TOK-
CHUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
[TonroroBka pacTBOPOB 3a/IaHHOWM KOHIIEHTPAIIUU B OBITY U Ha MPO-
W3BOJICTBE.

KpuTndeckas orieHKa JOCTOBEPHOCTH XUMHYECKON HHPOpMAITIH,
MIOCTYMNAIOIIEH U3 Pa3HbIX HCTOYHUKOB
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3. YYEBHO- METOJJUYECKOE U MATEPHUAJIbBHO- TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JIUCIHIUAIIJIMNHBI
«XHUMMUS»

Peanu3amust mporpamMmbl yueOHOW AMCIHMILIUHBI TpeOyeT HaIW4YUsl y4eOHOTO KaOWHeTa
«XUMUI.

Oo6opynoBaHue yueOHOro KabMHeTa:

- MOCAIOYHBIX MECT MO0 KOJIMYECTBY 00YJArOIINXCS;

- CTYJIBS;

- JIOCKa KJIacCHasi;

- TabOpaTOPHBIE CTOJIBI;

- pabouvee MeCTO MpernoaBaTes;

-mkadpl I XpaHEHUST PEaKTHUBOB, XHUMHUYECKOW MOCYIBI, 000PYIOBaHUS;
- ceii( I XpaHEHUs PEaKTHBOB

[Tpubopsl u ycTpoiicTBa:

- BEChI AHAJIUTUYECKUE C Pa3HOBECOM

- BECbl TEXHUYECKUE C PA3HOBECOM

- TEPMOMETp PTYTHBIN CTEKISTHHBIN JabopaTtopusblii B 1° C ot 0° C mo 100° C
- MHKPOCKOII OMOJIOTHYEeCKUA

- OaHs Bo/sIHAS JTaOOPATOpHAS C DJIEKTPUIECKUM IOJJOTPEBOM

- [IeYb TUTeJIbHas

- DJIEKTPOIUINTKA J1abopaTopHas

- CIIUPTOBKaA

CreHppl, TAOIHUIIBL, IAKATEI

- [Tepnonnueckas cucrema snemenToB .M. MenneneeBa
- «PacTBOpMMOCTB KHCIIOT, OCHOBAHMM, COJIEU B BOAE»

- «Ps HanpsKEHWI METaIoB»

- «[IpaBuna TeXHUKHU OE30MTACHOCTH

- «Knaccudukanust OpraHM4ecKuX BEIIECTBY

- «Ilogroroska x EI'D mo xumun»

YueOHble HaTIAAHbBIC TOCOOUS:

- HHCTpYKTUBHas Tabnuua «[IpaBuia TexHUKH 0€30MacCHOCTH B KAOMHETE XUMUNY,;

- CIIpaBOYHOE y4yeOHOE MOCOOHUEe 10 HEOPraHNYECKON XUMHUU

- KoJeknus «BoJoKHa: HaTypabHbIE U CUHTETUYECKUE)»

- METOAMYECKHE PEKOMEHAALINH 110 BHIITOIHEHHUIO JJa00OPATOPHBIX paboT MO XUMHH;

- METO/INYECKUE PEKOMEHAIINH 10 BBIIOJIHEHUIO BHEAYIUTOPHON caMOCTOATEIbHONU pabOThI

TexHUuyeckue cpeacTBa 00yueHUs
- KOMIIBIOTEP U IPOrpaMMHOE o0ecrieueHue
- TEJIEBU30D

HeﬁCTBVIOHIaﬂ HOPMATHBHO-TEXHUYCCKAA U TEXHOJOTNYCCKasaA JOKYMCHTAIIHA:
- [IpaBUJIa TCXHUKHU 0C30ITaCHOCTH U HpOH3BOHCTBCHHOﬁ CaHUTapuu.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU

JUCHUATIIMHBI

KOHTpOJIB M OILCHKA PE3YJIbTAaTOB OCBOCHUA MUCHUILIMHBI OCYIICCTBIIACTCA MPEIOAAaBATCIEM B

mporecce TMPOBEACHUS JIaDOPaTOPHBIX  padoT,

TECTUPOBAHUS,

a TaKXC  BBIIIOJIHCHUA

00yJaronMMuCcs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICOBAHUH.

Pe3ysabTarhl 0CBOCHUA Y4eOHOM IMCHUTIIUHbBI

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJabTaToB 0CBOEHHS

IIpeamerHbIe:

YcBOEHHDBIE 3HAHHUA

BaxxHeiinmue XuMyu4decKkue MOHATHSA . BEIIECTBO, XUMHUYESCKHH
3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbBIEC aTOMHAS U
MOJIEKYJISIPHAS] MACChl, HOH, AJUIOTPONUS, U30TOIbI, XUMHYECKas
CBSI3b, DJICKTPOOTPHUIIATEIbHOCTh, BAJICHTHOCTH, CTEIICHb
OKHCIIEHUs, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00beM, BEIIeCTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI, pACTBOPBI,
ANEKTPOJIUT U HEDJIEKTPOJIUT, IIEKTPOIUTUYECKAS JUCCOLUALIA,
OKHCJIUTENh U BOCCTAHOBHUTEIIb, OKHCIIEHHE U BOCCTAHOBJICHUE,
TEIUIOBOH 3(PPEKT peakinu, CKOPOCTh XUMUICCKON PEAKITHH,
KaTajin3, XMUMUYECKOE PaBHOBECUE, YTIIEPOIHBII CKENIET,
(byHKIMOHATIBHAS TPYITIA, H30MEPHS, TOMOJIOTHS

YcTHBIC U PpOHTANILHBIE
OIIPOCHI.

TectupoBaHue Mo TeMaM
paznenoB 1 u 2

OcHOBHbBIE 3aKOHBI XHMHH U OCHOBHbIE TEOPpHUU XUMHH:
COXpPAaHCHUA MAaCChl BEUICCTB, ITIOCTOSAHCTBA COCTAaBa,
HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH XMMHYECKOM CBs3U, BHCKTpOHHTquCKOﬁ
aucconuanu, CTpOCHUS OPraHUYCCKUX COCIUHCHUI

YcTHBIE U PpOHTANIEHBIE
OTPOCHI.

TecTtupoBanue no TemMam
paznenoB 1 u 2

XuMHYeCKHH A3BIK U CHMBOJIMKA

YcTHBIE U PpOHTANIbHBIE
OIIPOCBL

OcBoOeHHBbIC YMEHHUSA:

Ha3sbiBaTh H3y4eHHBIE BEIIECTBA MO «TPUBUATIBLHON UIN
MEKIYHapOAHON HOMEHKIIAType

OnenuBanue

UCIOJIb30BAHUS XUMUYECKOM
TEPMUHOJIOTHH Ha 3aHATHSAX,
SKCIepTHAS
OIIEHKABBIITOJTHEHUH
nabopaTopHbIx padot Nel- 12

OleeIle.]'lﬂTbI BaJICHTHOCTb M CTCIICHb OKHCJICHHA XHMHYCCKUX
9JICMCHTOB, THII XHUMHYSCKOH CBSI3U B COCIMHCHHUAX, 3apAd HOHA,
XapaKkTep CpCAbl B BOJHBIX pacTBOpax HCOPTaHNYCCKUX
CO@}II/IHGHI/II\/'I, OKHCJIIMTCIIb W BOCCTAHOBUTCIIb, MNPUHAAJICIKHOCTDH
BCIICCTB K PA3JIMYHBIM KJIACCAM OPraHUYCCKUX COC,Z[I/IHGHI/Iﬁ

TectupoBaHue Mo TeMam
paznenoB 1 u 2

00BSICHATBH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M
CTPOCHHUSI; TIPUPOY XUMHYECKON CBsI3W (MOHHOHM, KOBAJICHTHOM,
METaJUIMYECKON), 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKIUU U
MTOJIOKEHUSI XUMUYIECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB

9KCIIEPTHAS OICHKA
BBITIOTHEHUS JTa00paTOpHOI
pabotbr No5

NMpoOBOIUTH XUMHYECKUN 9KCIICPUMCHT B ITOJIHOM COOTBCTCTBHUU
¢ TIpaBuIaMH 0€30MacHOCTH, Ha0MI0aTh, GUKCHPOBATH U
OIUCHIBATh PE3YJIBTATHl MPOBEACHHOIO DKCIIEPUMEHTA

AKCIIepTHAsI OLICHKA
BBINIOJIHEHUS JTA00PATOPHBIX
pabot Nel-12
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MeTtanpeamerHblie:

- UCTIOJIb30BaHKE PA3JIMYHBIX BU/IOB [103HABATEIILHOM
JESTENIbHOCTH U OCHOBHBIX MHTEIIJICKTYaJIbHBIX Ollepaluii
(mocTaHOBKH 3a/1a4M, (POPMYIMPOBAHUS TUIIOTE3, AHAIN3A U
CUHTE3a, CpaBHEHUS, 0000IICHNS, CUCTEMATHU3AI1H, BBISIBICHHUS
IIPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOUCKA aHAJIOIOB,
dbopMynupoBaHUs BEIBOJIOB) JIJIsl pELICHHUsI IOCTABICHHOM 3a/1a4H,
IPUMEHEHNE OCHOBHBIX METOJIOB [103HaHUs (HAOIIOACHMS,
HAYYHOTO SKCIIEPUMEHTA) AJIs U3YUYEHHUS Pa3IMUHBIX CTOPOH
XUMHUYECKHX O0BEKTOB H MPOIIECCOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOIMMOCTb CTAJIKUBATHCSI B MPOQecCUOHAIBHOM cdepe;

JKCIIEPTHAs OLIEHKA 3TaIloB
BBITIOJTHEHUS U 3aLUTHI
JJIEKTPOHHBIX IPE3EHTALUH,
MHIVBUAYAJIbHBIX
MH(POPMAIIMOHHBIX,
HCCIJIEI0BATEIBCKUX
IIPOEKTOB

- UCIIOJIb30BaHUE PA3JIMYHBIX UCTOYHUKOB IS MOJy4EHUS
XUMHUYECKON MHPOpMAIUH, YMEHHE OLICHUTh €€ JOCTOBEPHOCTD
JUTSL TOCTHIKEHUS XOPOIINX PE3YIhbTaTOB B POECCUOHATHLHOM

chepe;

AKCIIEPTHAS OI[CHKA 3aIUTHI
AJICKTPOHHBIX MMPE3CHTAIUH,
OLICHUBAHUE COCTABJICHUS
OIOPHBIX KOHCIICKTOB,
JIOKJIaJ0B, COOOIICHUI,
HETPATUIIUOHHBIC BH/IbI
KOHTPOJISI: KPOCCBOP/IBI,
TOJIOBOJIOMKH, pPeOYCHI,
BHKTOpI/IHLI

25




