





dbenepanbHoro rocynapctBenHoro crangapra CIIO mno mpodeccun 23.01.08
Cnecapb no pemoHmy CMpOUMENbHLIX MAWUH, YTBEPXKICHHOTO MPUKA30M
Muno6pazosanus Poccun ot 26.04.2010r. Ne 441;

PEKOMEHJAIMsAMA 1O OpraHu3alMyd [OJYYEHHUsI CpEJHEro  oOIIero
oOpa3oBaHMsI B TIpe[eiIax OCBOEHHUS O0O0pa3oBaTENbHBIX MPOTPaMM CpPEIHETO
npodeccuOHaIbHOTO 00Opa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro OOpa3oBaHHS C
yueToM  TpeOoBaHMH  (elepa’dbHBIX TOCYAapCTBEHHBIX  00pa30oBaTENIbHBIX
CTaHJApPTOB M TOJy4YaeMOW CHEHUAIbHOCTH WU MOpodecCUud CPEeaHero
npodeccuoHanpHOro o0Opa3zoBaHus (muceMo JlemaprameHTa TIOCyIapCTBEHHOU
MOJINTUKH B cepe NoaAroToBku padbounx kajapos u JI1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259),

MPUMEPHOW  MpOrpaMMbl  y4yeOHOM  AMCHUIUIMHBI  «XUMUSD» IS
npodeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX  OpraHu3aluii,  PEKOMEHJIOBAHHOU
®enepalibHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «denepanbHbli
WHCTUTYT pa3BUTHA oOpasoBanus» (namee — DPLAY «DHUPO») B kauecTBe
OPUMEPHOW TMporpaMMmbl JUIsl peaju3alid OCHOBHOM MpoQecCHOHaTbHON
obpaszoBarensHOM nporpamMMmbl CIIO Ha 0aze OCHOBHOrO 001Iero 00pa3oBaHUs C
MOJIyYeHUEM cpeHero oduero odpazoBanusi, mpotokod Ne 3 ot 21 urons 2015r.,

peructpamonHbiii Homep perieH3ur Ne 371 ot 23 utons 2015 r. PI'AY «OHUPOy.
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1. TACTIOPT MPOTPAMMBI YUYEBHOM TUCIUTLIMHBI
«XUMHUSD»
1.1. O6n1acTh NPpUMEHEHUs] MPOTrPaAMMBbI Y4eOHOH JUCHUNITIMHBI

[Iporpamma yuyeOHOI TUCHUILTUHBI « XUMHS» SBIISIETCS YaCThIO
0011e00pa3oBaTeIHLHOTO ITUKIIA TPOTPAMMBI MTOATOTOBKHA KBATH(UITUPOBAHHBIX
pabouux, CIyKaIUXIO0 MPOPECCUsiM:

(mamee — [TIKPC) mo mpodeccusim cpennero npohecCuoHATHPHOTO 00pa30BaHUS:

15.01.05 Ceapwux (pyuHou u 4acmuyHo MexaHu3upoB8arHHoU C8apKu (HaniaeKu)
15.01.25 Cmanounuk (memannoobpabomka)
15.01.26 Toxapw - ynueepcan
15.01.29 Konmponep cmanounvlx u crecapuuvlx pabom
23.01.08 Cnecapb no pemonmy cmpoumenbHblx MAuuH
Texanueckoro npo¢uis npodecCHOHaTBHOT0 00pa30BaAHMUS.

1.2. Mecro y4yeOHo# aucuuniannbl B crpykrype HIICC3

VYyeOHast JUCHUIUIMHA SBJISIETCS JUCHUIUIMHOW  0011e00pa3oBaTebHOTO
y4eOHOro IUKJIa B COOTBETCTBUM C mexHuueckum mpoduiem npodeccuoHaabHOTO
oOpa3oBaHUs.

VYyebHast AUCHMIUIMHA OTHOCHUTCS K mpeameTHoi obmactu ®I'OC cpemgnero
oO1iero 00pa3oBaHMsl €CTECTBEHHbIC HAyKU OOIel M3 00s3aTeNbHbBIX MPEIMETHBIX
o0nacre.

YpoBeHb 0CBOCHUS yUeOHOM TUCHUIUIMHBI B cooTBeTCTBUM ¢ PI'OC cpennero
o011iero oOpazoBaHusi 0a30BbIN.

Peanuzanms  comepkaHusi  ydueOHOM  AMCIUIUIMHBI  TPEANOJaraer
coOJII0/ICHUE TPHUHIMIA CTPOTOM MPEEeMCTBEHHOCTH IO OTHOIICHUIO K
COJIEP KaHMI0 Kypca « XUMHUS» Ha CTYIIEHU OCHOBHOTO 00111eT0 00pa3oBaHUsl.

B 10 xe Bpems ydyeOHas AMCHUIUIMHA «XUMHS» I MPOPECCUOHAIBHBIX
o0pa3oBaTeIbHBIX OpraHU3alMi 00J1a1aeT CAMOCTOSTEIbHOCTBIO U LEIbHOCTBIO.

PabGouass mporpamma y4eOHOW  JUCHHUIUIUHBI  «XUMUSD) AMEET
MEXIIPEIMETHYIO CBsI3b C 00IIe00pa30oBaTEIbHBIMU YUYEOHBIMU JTUCIUIIMHAMU

BCCT'0 CCTCCTBCHHO-HAYYHOT'O IUKJIA U HpO(l)eCCI/IOHaJ'IBHBIMI/I AUCHUIIIIMHaAMU.



W3yuenue yuyeOHOM JAUCIUIUIMHBI « XUMHUS» 3aBEPIIACTCS MPOMEKYTOYHOM
aTTectaneii B Qopme oudgepenyuposannoco 3auema B PpaMKax OCBOCHUS

[TITKPC Ha 6a3e ocHOBHOTO 00111eT0 00pa30oBaHus.

1.3. [lnanupyemMble pe3yabTaThbl 0CBOECHHUS Y4eOHOI U CIUTITUHBI

[Inanupyemsble pe3yibTaThl OCBOEHUS YUEOHOMN TUCHUIUIMHBIL
JAUYHOCHIHBIX:

- YyBCTBO FOPJIOCTH U YBaKE€HHUS K UICTOPUU U TOCTHKEHHUSIM OTE€YECTBEHHOM
XUMUYECKOM  HAyKW;  XMMHUYECKHM  TIpPaMOTHOE  IIOBEJICHHE B
npo(PECCUOHANIBHON  NI€ATEIbHOCTA M B OBITY TpH OOpallleHuu C
XUMHUYECKMMH BEILIECTBAMM, MaTepraiaMu U MPOLECCAMU;

- TOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIEHUS KBAIU(UKAIIUK B
n30paHHON NpPOoeCcCUOHATBHON JESATENIBHOCTH U OOBEKTUBHOE OCO3HAHUE
POJI XUMUYECKUX KOMIIETEHIIMI B 3TOM;

- YMEHHE HCIIOIb30BaTh AOCTHKEHHS COBPEMEHHOM XMMHUYECKOM HAyKu H
XUMUYECKUX TEXHOJIOTHIA TUTSI NOBBIILICHUS COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO  pa3BUTUSL B BBIOpaHHOW  Npo(decCHOHATBHOM
NEeSATEIbHOCTH;

MemanpeomemHvix:

- UCIIOJb30BaHUE PA3JIUYHBIX BHJOB II03HABATEIILHOW JEATEIBHOCTH U
OCHOBHBIX  HMHTEJUICKTYaJIbHBIX  omeparuil  (IMOCTaHOBKM  3ajayH,
dbopMyIMpOBaHUS THIIOTE3, aHAlM3a M CHUHTE3a, CpaBHEHHUs, 000OIICHMS,
CUCTEMATHU3alINM, BBIABICHUS MPUUYMHHO-CJIECACTBEHHBIX CBS3€H, MOUCKA
aHaJoroB, (OPMYJIMPOBAHUS BBIBOJOB) I pEHICHUS TOCTaBICHHOU
3a/layd, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAaHUS (HAOIOACHMUS,
HAay4YHOTO SKCIEPUMEHTA) JIJIi U3YUYCHUS! PA3IMUHBIX CTOPOH XUMHUYECKHUX
O0OBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH CTall-
KHBaThCS B MPOPECCUOHAIBHOM cepe;

- UCIOJB30BAHUE PA3JIMYHBIX HMCTOYHUKOB [ MOJYYEHUS XHUMHUYECKOU
uHOpMaIMK, yYMEHHE OIEHUTh €€ JOCTOBEPHOCTh ISl JOCTHIKCHHUS
XOPOIIIHX Pe3yJbTaTOB B MpodecCuoHaNbHOU chepe;

* npeoOMemHbIxX:

- ¢(hOPMUPOBAHHOCTh TMPEJCTABICHUN O MeCTeé XHMHUU B COBPEMEHHOMU
HAy4YHOW KapTUHE MHUpa; MOHUMAHHE POJIM XUMHUH B (POPMHUPOBAHUU
Kpyro3opa ¥ (GYHKIIMOHAJIBHONW TPaMOTHOCTH YEJIOBEKA I pPEIICHUs
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IIPAKTUYECKUX 3a]1a4;

- BJIAQJCHUE OCHOBOIIOJATAOIIMMHA XWMHUYECKUMH TOHSITHUSMH, TEOPHUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IMOJIb30BAHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHWE OCHOBHBIMU METOJAMH HAyYHOI'O IMO3HAHUS, UCHOJIb3YEMBIMH B
XUMHUU: HAOJIIOJICHHEM, ONUCAaHUEM, H3MEPEHUEM, DSKCIEPUMEHTOM;
yMeHHE 00pabaThiBaTh, OOBSACHATH PE3yJIbTaThl MPOBEACHHBIX OIBITOB U
JieNaTh BBIBOJBI, TOTOBHOCTH M CIHOCOOHOCTh MPUMEHSTh METOJIbI
NMO3HAHUSA TPU PEUICHUU MPaKTUYECKUX 3aaad; CcHOpMUPOBAHHOCTD
YMEHHS [1aBaTh KOJMYECTBEHHBIE OLEHKU M IMPOU3BOJHUTH PACUETHI IO
XUMUYECKUM (hopMyJiaM U yPaBHEHUSIM;

- BIaJIcHUEC TpPaBUJAMH TEXHUKA OE30MACHOCTH TPU HUCIOJIB30BaHUU
XAMHUYECKUX BEIIIECTB;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XMMUYECKOU

uH(popManuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

OcBoenue cojepkaHusg y4eOHOW AUCHUIUIMHBI «XUMUS» 00eCrneunBaeT

dbopMupoBaHUE W DPA3BUTHUE YHUBEPCATbHBIX YYEOHBIX JEHCTBUI B KOHTEKCTE

IMPECMCTBCHHOCTHU (bOpMHpOBaHI/IiI 06IHI/IX KOMHCTCHHHﬁ.

Buabl yHuBepcaJbHBIX YU4eOHBIX

JAeCcTBUH

O0mue KOMNEeTeHIIUN
(B coorBercTBHM ¢ ®T'OC CIIO o

npodeccun)

JInyHOCTHBIE

o0ecreynBaroT LEHHOCTHO-CMBICJIOBYIO
OPUEHTAIINIO O0YUYaIOIINUXCA U OPUEHTAIUIO B

OK 1. [loHumaTh CyIIHOCTb U COI[UAJIbHYIO
3HaYMMOCTb OyayIiel npodeccuu, NposBIATh K
HEH yCTOMYUBBIN UHTEPEC.

COLMAIBHBIX pPOJIAX M  MEXJINYHOCTHBIX
H p OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
OTHOIICHHSX
JESITeNbHOCTb, UCXOJIS U3 LIETH U CIIOCOOOB €€
JOCTUKEHUSI, ONIPEJICTICHHBIX PYKOBOJAUTEIIEM.
PeryasituBHble OK 3. AHanu3upoBath pabouyio CUTYyaIHIo,

1esienosaraHue, IiaHupoOBaHHE,
MIPOrHO3UPOBAHME, KOHTPOIb (KOPPEKIIUS),
CaMOpETYJIAIHS, OlleHKa ( 00eCTIeunBaIOT
OpraHU3aIMI0 00YYaIOIIMMHUCS CBOCH
y4eOHOM NeSTEIIbHOCTH)

OCYUIECTBIISATh TEKYLIUH U UTOTOBBIN KOHTPOJIb,
OLIEHKY ¥ KOPPEKIHNI0 COOCTBEHHOM
JesATEIbHOCTH, HECTH OTBETCTBEHHOCTD 3a
pE3yNbTaThl CBOEH pabOTHI.

Io3HaBaTe/IbHBbIC
o0ecreunBaT HCCIIEIOBATENbCKYIO
KOMIIETEHTHOCTh. YMEHue paborath C

OK 4. OcymiecTBasTh MOUCK HH(OPMALIUH,
HE00X0AUMOM 1151 3PPEKTUBHOTO BHITIOTHEHUS




nHpopmarmen

npodeccnoHaNbHBIX 33/ad.

OK 5. Ucnonb3oBaTh HHPOPMALIMOHHO-
KOMMYHHKAI[HOHHBIC TEXHOJIOTHH B
po(eCCHOHATBHOMN eI TeIbHOCTH.

KomMMmyHnKaTUBHBIE

00€CIeUYnBAIOT CONMATBLHYIO KOMIIETEHTHOCTD
U y4YeT MNO3ULMH JPYTrUX JIIOAEH, YMEHHE
CIyIIATh ¥ BCTYIATh B JUAJIOT, YYaCTBOBATh B
KOJUIGKTUBHOM  OOCYXACHHH  TPOOJIeM,
B3aUMOJICHCTBOBaTh M  COTPYJHHYATH CO
CBCPCTHUKAMHU U B3POCJIBIMU

OK 6. Paborars B komanze, 3pPpekTuBHO
00IaThCs C KOJUIETaMH, PYKOBOZCTBOM,
KJINCHTAMHU.

OK 7. crionHATh BOMHCKYIO 0053aHHOCTH, B TOM
YHcie ¢ MPUMEHEHUEM MOJTy4YEHHBIX
npodeccnoHaBbHBIX 3HAHUHN (17151 FOHOIIIEH )

1.4. Kosiu4yecTBO 4ac0oB HA 0CBOCHHME POrPaMMBbI Y4eOHOM AMCUMILIMHBI

MakcumanbHas yueOHas Harpy3ka oOydaromierocst 171 yacos, B ToM uuciie:

- 00s13aTenpHAs ayIUTOpHAs yueOHasi Harpy3ka oOyuatomierocs: 114 gacos;

- caMoCTosITeNIbHAsE paboTa o0ydaromierocs 57 yaca.




2. COJEPKAHME YUEBHOW JUCHMIIIUHBI U

TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem y4yeOHOM TMCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Buj yueOHoi1 paboThl

Oo0BeM 4acoB

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 171
O0s13aTesibHAsE AyIMTOPHAas yuyeOHasi Harpy3Ka (Bcero) 114
B TOM YHCJIE:
J1a00paTOPHBIE 3aHATHUS 20
MPAKTUYECKHE 3aHATUS 16
KOHTPOJIbHBIE paOOThI 1
WuauBuayanbHbIi poekT (eciu npedycmompeno) -
CamocrosiTeibHas padboTa o0y4awuerocs (Bcero) 57
CocrapJjieHHe eNO4YeK NpeBpaleHuil 9
Pabora ¢ yueOHUKOM 22
Iloozomoska 11
-coobweHull, pehepamos, 00KIA008; 4
-cocmasneHue  mabauy 01 cucmemamusayuu - yuebHo2o 9
mamepuana,
-cocmasiieHue Kpocceopoos no u3y4eHHot meme, 2

- peuleHue 3a0a4 U Ynpax)cHeHutl no oopasyy,
- 8bINOJIHEHUE UHOUBUOYATIbHBIX NPOEKMO8

lIpomescymounas ammecmayus 6 hopme ougpgpepenyuposannozo 3auema

[IpodunbHOe n3yueHune o01eo00pa3zoBaTeIbHON YYEOHON AUCIIUTITUHBI « X UMUSI»
OCYILECTBIISIETCS YACTUYHBIM TIepepacipeeieHueM y4eOHbIX YaCOB U 0TOOPOM
JTUTAKTUYECKUX €IMHUI] B 3aBUCUMOCTH OT BaXKHOCTU TE€M MO npodeccusim
15.01.05 Ceapwux (pyuHou u 4acmuyHo MeXaHu3upoOBaAHHOU C8APKU (HANIABKU)

15.01.25 Cmanounux (Mmemannoobpabomxa)

15.01.26 Toxapw - yrusepcan

15.01.29 Konmponep cmanoyHbix U cliecapHulx pabom
23.01.08 Cnecapv no pemonmy cmpoumenbHblX MAuuH




2.2. TemaTH4eCKUH IVIAH U COAepKAHUE YIeOHOM U CHUIINHBI

HaumenoBanue Copepxanne yueOHOro MaTepuana, 1abopaTopHbIe U XapakTepucTuKa OCHOBHBIX BUIOB YUEOHOM O6bem YpoBeHb
pa3esoB U TEM NpaKkTUYeCKHe padOoThl, CAMOCTOsITENbHAs paboTa JIeSITEIIbBHOCTH CTY/IEHTOB 4acoB OCBOEHUS
oOyyJaromxcs
Beenenue 1 1
Pazoen 1. Oowan u 54
Heopzanuyeckasn
Xumus
OcHoBHble mTOHATHA XuUMHM. BemectBo. ATom. | PopMyaupoBaHUE 3aKOHOB COXPaHEHUS 4 2
Monekyna. XUMHYECKUH  3JEMEHT. AJUIOTPONUS. | MaccChl BELIECTB U MIOCTOSIHCTBA COCTaBa

Tema 1.1. OcHoBHBIE
MOHATHA U 3aKOHBI

IIpocTeie W cnoxHble BemecTBa. KayecTBEHHBIM U
KOJIMYECTBEHHBII COCTaB BELIECTB. XUMUYECKUE 3HAKU
u popmynbl. OTHOCUTEIBHBIE ATOMHAS U MOJICKYJISIpHAS
Macchl. KonnuecTBo BeniecTsa.

OcHoBHbIE 3aKOHBI XUMHUU. CTeXHOMETpHUs. 3aKOH
COXpPAaHEHHsSI MacChl BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpHl. 3aKOH
ABOTajIpo U CJIEICTBUS U3 HETO.

PacueTrHbie 3agaun Ha HaXO0XJAEHUE OTHOCHTEIBHOMN
MOJIEKYJIIPHOM MACChl, OIPEIEICHHE MaCcCOBOW 0T
XUMUYECKHUX AJIIEMEHTOB B CII0’KHOM BEIIECTBE.
Hemoncmpayuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoOJIEKya TPOCTBIX M CJIOKHBIX BEILECTB
(mapoctepxkHeBblie U CTioapTa — bpurieda).

Komnexust mpocThIX M CIIOKHBIX BEUIECTB.

Hekotopsle BemecTBa KOJIM4eCTBOM | MOJIB.

Monens MOSIpHOTO 00BbEMa ra3oB.

Annorponus dpochopa, KUCIOpPOa, OJI0BA.

BCIIECTB.
YcraHoBKa NPUYMHHO-CJICACTBEHHOM CBS3U
MEXIy COAEpPKaHUEM 3TUX 3aKOHOB U
HanucaHUeM XUMHUYECKHUX (HOopMyIl U
YPaBHEHHUH.

OTpakeHre XUMHYECKUX MPOIIECCOB C

MMOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHI
YcTraHoBKa 3aBUCUMOCTH MEXITY
Ka4eCTBEHHOM W KOITUYECTBEHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
IPOLIECCOB.

Pemenue pacyeTHbIX 3a/1a4 10 XUMUYECKUM

(dhopMyniaM U ypaBHEHUSIM
OOBbsicHEHNE XUMAYECKUX SIBIIEHHM,
MPOUCXOSIINX B MPUPOJIC, OBITY M HA
MPOU3BOJICTBE.

Onpenenenre BO3MOKHOCTEN MPOTEKAHUS
XMMHYECKUX MPEBPALICHUHN B PA3IMYHBIX
YCIOBUSX.




Ilpogunvnvie u npogheccuonanvno 3navumvle
INeMeHmbl CO0ePIHCAnHUsA. ANOTPOITHBIE MOTUDUKALIIH
yraepoaa (anmMas, rtpadur), KucIopoaa (KUCIOPO,
030H), oyioBa (cepoe u Oemoe o010BO). [loHsiTHE O
OMOTEXHOJIOTHU u

XUMHYSCKOM TE€XHOJIOT'HH,

HaHOTCXHOJIOTHH.

JlaboparopHbie pabOTHI
[TpakTuueckas pabota
1 Pacuetsl mo xumudeckum (GpopmyrnaMm U ypaBHEHUSIM
KoHnTponbHbIe paboThI
CamocTosTenbHbIe Pa0OThHI

Cobnronenue mpaBuil 3KOJIOTHUECKU
IPaMOTHOTO TIOBE/ICHUS B OKPYXKAIOIICH
cpene.
OlLieHKa BIUSHUAS XHUMUYECKOTO
3arpsI3HEHUS OKPYKAIOIIEH Cpe/Ibl Ha
OpraHM3M YeJIOBeKa M JIPYTHE KUBBIC
OpTaHHU3MBI.
Cobmronenue npaBui 0€30MMacHOTo
oOparieHus C TOPIOYUMHU M TOKCUIHBIMU
BeIeCTBaMH, 1a00OPATOPHBIM
obopynosanuem. [ToaroroBka pacTBOpoB
3aJIaHHOW KOHIIEHTPAIlMU B OBITY U Ha MPO-
H3BOJICTBE.
Kputnueckast orieHKa J0CTOBEPHOCTH
XUMHAYECKON HH(DOpPMAIIH, TIOCTYHAIOIIEH 13
Pa3HbIX UCTOYHUKOB




Tema 1.2.
IHepuoauveckuii
3akoH u Ilepuomu-
gyeckas cucTeMa
XHMHYECKHX
nementoB . MW
MenaeeeBa Hu

CTpOE€HUE aTOMA

Ilepuoanueckuii 3akoH J{.M. MenneneeBa. OTKpbITHE
AN .MenaeneeBbiM [Tepuonuueckoro 3aKOHaA.
[lepuognueckmii 3akoH B QopmynupoBke . U.
Menneneesa.

[lepuoanueckas Tabaua XUMHYECKUX JI€MEHTOB —
rpaduueckoe OTOOpaKEHUE MEPHUOJUUYECKOrO 3aKOHA.
CtpyKTypa nepuoanuecKkoi TabIuIIbl: epruoibl (Malble
u Oosbinue), rpynnsl (TaaBHas U MOO0YHAs).

Cmpoenue amoma u Ilepuoouueckuit 3aKon
JI.H.Menoeneega. Atom — cnoxkHas yactuna. SAapo
(MIpOTOHBI M HEUTPOHBI) U DJEKTPOHHAs OO0OJIOUKA.
W3otonbl. CTpoeHHE SJICKTPOHHBIX O00JIOYEK aTOMOB
9JIEMEHTOB MalbIX MepuoioB. OCOOEHHOCTH CTPOECHUS
ANIEKTPOHHBIX O000JIOYEK aTOMOB JJIEMEHTOB OOJBIINX
nepuooB  (MepexoaHbIX djaemMeHToB). IlonsTue 00
opoutamsix. S-, p- u d-opbutamu. DIEKTPOHHBIC
KOH(UTYpaIlMi aTOMOB XMMHYECKHUX DJIEMEHTOB.

CoBpemennass  opmymupoBka  I[lepuogmdeckoro
3akoHa. 3HadyeHue llepuomgmyeckoro 3akoHa W
Ileproguyueckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB
AN .MenneneeBa mjisl pa3BUTHS HAYKM W TMOHUMaHUSA
XUMUYECKON KapTUHBI MUDA.

Hemoncmpayuu

Paznuunele  ¢opmer  [lepuoanyeckoit  cucTeMbl
XUMHYECKHX d1eMeHToB /.M. MeHpaeneeBa.

JunamMuueckue  TaOMMIBl I MOJCIHUPOBAHUSA
[Tepuoanyueckoil CUCTEMBI.

DneKTpu3aIys TeI U UX B3aUMOJICHCTBHE.
Ilpogpunvusvie u npogheccuonanvno 3nauumole
71eMeHmul cooepicanus. PaarioakTUBHOCTb.

YcTaHOBKa 3BOJIIOLIMOHHOM CYIIHOCTH
MEH/IEJICEBCKOW U COBPEMEHHOMN
(opMyYITHPOBOK NEPUOTUIECKOT0 3aKoHa [.
N. MenneneeBa. O0bsicHeHHE (DU3HUECKOTO
CMBICJIa CHMBOJIMKH NEPUOIUYECKOMN
Ta0IUIBI XUMHAYECKHUX AeMeHToB []. M.
MemnzeneeBa (HOMEpOB AJIEMEHTa, IEPUO/A,
TPYMIbl) U YCTAHOBKA MIPUYUHHO-
CIIEICTBEHHOMU CBSA3H MEXKIY CTPOCHUEM
aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHUS
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU
BELIECTB B IEPUOJIaX U IrpyIax.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U
OO0JIBIINX MEPUOJIOB IO UX MOJOKEHHIO B
Ilepuonnueckoii cucreme /1. U.
Menneneesa VMcnonb30Banue B yueOHOM 1
poeCcCUOHATILHOMN 1eATEIbHOCTH
XUMHUYECKUX TEPMUHOB ¥ CHUMBOJIMKH.
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Hcnonp30BaHne paJuoaKTUBHBIX U30TOIIOB B
TEXHUUYECKUX LIeJsAX. PEHTT€HOBCKOE U3ITyUEHUE U €r0
UCIIOJIb30BaHUE B TEXHUKE U MEIUIIMHE.
MonenupoBaHue Kak METOJl IPOrHO3UPOBAHUS
CUTYyalluM Ha IPOU3BOJCTBE
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Ilpakmuueckaa paboma
1 CocraBiienne JJIeKTPOHHBIX (opMya w
rpaguyecKux cxem, 3aM0JTHeHHE UX FJIeKTPOHAMH

Jlabopamopnan paboma

Koumponvnasa paboma

Camocmoamenvnasa pavboma. Iloocomoska
Kpocceopoos no meme «Cmpoenue eeuyecmea
Paboma c yueobnukom

Hcnionp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH
U1t 00pabOTKHU | Mepeaunl XUMUIECKOH
nHGOpPMAIIMY U €€ TIPEACTABICHUS B pa3-
AYHBIX (hopmax

Tema 1.3. Crpoenmne
BelIecTBa

WNonnas  xumumyeckas  cBs3b.  Karwonbsl, HX
oOpa3oBaHMe U3 aTOMOB B pe3ylbTare Mpolecca
OKHUCJICHHUA. AHUOHBI, UX OOpa3oBaHHE W3 aTOMOB B
pe3ynbTaTe mnpouecca BOCCTaHOBJIEHUS. VMoHHas cBs3b
Kak CBA3b MEXJy KaTMOHAMH W aHUOHAMHU 32 CYET
AJIIEKTPOCTATUUECKOTO TpuTsHKeHus. Knaccuduxarus
WOHOB: 110 COCTaBY, 3HAKY 3apsAJ]ia, HAINYUIO TUAPATHON
000m0uku. VMOHHBIE  KPUCTAUTMYECKUE  PEIIETKH.
CBoiiCTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUTMYECKON
pPELIETKH.

KoBasieHTHass ~ xuMuueckass  CBsI3b.  MexaHU3M
o0pa3oBaHUsl KOBAJICHTHOW CBsi3u  (OOMEHHBIH U
JIOHOPHO-aKI[ENTOPHBIN). DNIEKTPOOTPULIATEIBHOCTb.
KoBaneHTHble MOJsApHAs W  HENOJApPHAS  CBS3H.
KpaTHOCTP KOBAJIEHTHOM CBA3U. MONEKyIspHble U
aTOMHbIE  KpHUCTajuIMdyeckne  pemietku.  CBoiCTBa
BEILIECTB C MOJIEKYJIAPHBIMH W aTOMHBIMU KpPUCTAILIW-
YECKUMU pPELIETKAMMU.

Meraunueckas CBS3b. Meramnnueckas
KpHUCTaJUINYECKas pererka u MeTaJUInYeCcKas

YMeHue 1aBatb onpeaeieHue u
OIIEpUPOBATh CIEAYIOIUMU XUMUYECKUMU
MOHATHUSIMU: BEILECTBO, XUMUYECKU
JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHAas ¥ MOJIEKYJISIpHAsI MacChl, MOH,
AJUIOTPOIIHSL, U30TOIIbI, XUMUYECKas CBS3b,
3JEKTPOOTPULATEIBHOCTD, BAJICHTHOCTD,
CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIM 00beM ra3000pa3HbIX
BEILECTB, BEIIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS Y CTAHOBKA
3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX
BEIIIECTB OT CTPOEHUS aTOMOB 00Pa3yIOIINX
X XUMHYECKUX 3JIEMEHTOB.
XapakTepucTrKa BaXXHEHIINX TUIIOB
XUMHUYECKHX CBA3EH U OTHOCUTEIBHOCTH
3TOU THUIOJIOTUN.

OOBbsicHeHHE 3aBUCIMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHUS
KPUCTAIUIMYECKUX PELIETOK.
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XAMHYECKasl CBA3b. ODU3NYECKUE CBOKMCTBA METAJIJIOB.

ArperatHble COCTOSIHUSI BEILECTB W BOJOPOJIHAS
CBsA3b. IBepaoe, JXKUIAKOE U Ia3000pa3HOE COCTOSHUS
BemecTs. Ilepexon BemecTsa M3 OJHOIO arperaTHOro
COCTOsIHMSA B Apyroe. Bogopoanas cBsi3b.

Uucteie BemectBa u cMmecu. llonstue o cmecu
BeecTB. ['oMorenHble u rereporeHHsle cmecu. Cocras
cMmeceil: o0beMHass M MaccoBas JOJH KOMIIOHEHTOB
CMeCH, MaccoBas J0JIs IPUMECEH.

Hucnepcubie cucteMbl. [loHATHE O JIHCHEPCHOMN
cucreme. /lucnepcHas (asa M JuCHEpPCUOHHAs Cpena.
Knaccudukanus mucnepcHbix cucreM. [loHsTHe O
KOJUIOUIHBIX CUCTEMAX.

Hemoncmpayuu
Mojgens  KpUCTALUIMYECKON  pelIeTKH  XJIOpUaa
HaTpus.

OOpa3ipl MHUHEpAJIOB C HMOHHOM KpUCTAIIMYECKOU
pELIETKOM: KalbUTA, FATUTA.

Monen KpUCTAIIMYECKUX PEUIETOK «CYXOIo JIbJay
(wnu Hioma), anmmasa, rpaduTa (U KBapia).

[Tpubops! Ha KUAKUX KpUCTAIIAX.

OOpa3ipl  pasiUYHBIX  JUCIEPCHBIX  CHUCTEM:
OMYJIbCUM, CYCIIEH3H, a3pPO30JIEH, T'elIeH U 30J1€H.

Koarymsimst.

Cunepesuc.

Dddext Tunnans.

Ilpojpunvuvie u npogpeccuonanvno 3nauumvle
anemenmol  cooeprcanudn. IIOISApHOCTE CBSI3M U
noiasipHoCTh  Mosekynbl. Konaencanus. TekydecTs.
Bosrosxka. Kpucrannmzanus. CyOmumarus u

Hcnonp3oBanue B yueOHOH U

npodeccnoHaABHOM IeATEIBHOCTH

XUMHUYCCKUX TCPMUHOB U CUMBOJIUKH.
OtpakeHne XUMHYECKUX MPOLIECCOB C
MTOMOIIIBIO0 YPAaBHEHUN XUMUYECKUX PEAKITHHA

Hcnonn3oBanue KOMIIBIOTCPHBIX TEXHOJIOTHI

JUTs1 0OpabOTKH M Mepeaul XUMUYECKON
nH(pOpMaIIUU U €€ TIPEICTABICHHS B pa3-
IYHBIX (hopmax
YcraHoBKa 3aBUCHMOCTH MEXIY
Ka4eCTBEHHOM M KOJINYECCTBCHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIIECCOB.
Pemenue pacyeTHbIX 3a/1a4 110 XMMUYECKUM
dbopMyniaM u ypaBHEHUSIM
OObBsCHECHNE XUMHYECKHUX SBJICHUM,
MIPOUCXOJISIINX B IPUPO/JIE, OBITY U HA
MIPOU3BO/ICTBE.
Ornpenenenne BO3MOKHOCTEN TPOTEKaHUS
XUMUYECKUX TTPEBPAILICHUI B pa3IMUHbIX
YCJIOBUSIX.
CobmroieHue mpaBuil SKOJIOTHIECKH
TPAaMOTHOTO MTOBEJEHUS B OKPY KaroIIei
cpene.
O1eHKa BIUSHUS XUMUYECCKOIO
3arpsi3HEHUST OKPYKAIOIIEH cpeibl Ha
OpraHU3M YEeJIOBEKA U JPYTHE KUBBIC
OpTaHU3MBI.
[ToaroroBka pacTBOpOB 3aJJaHHOU
KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE.
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necyonumanus. AHOMaTUN (PU3HYECKUX CBOWCTB BOJIBI.
Kunkue xpuctraisl. MuHepansl ¥ TOpHbIE TIOPOABI KaK
IPUPOJIHBIE CMECU. DMYJIbCUM M CyCIIEH3UH. 307 (B
TOM 4Hcie a3po30iu) u renu. Koarymsuusa. Cunepesuc.

Ilpaxmuueckaa paboma

Jlabopamopnan paboma
Koumponvnasa paboma

CamocmoamenvHnas paboma

Tema 1.4. Bona.
PacrBopsbI.
DJIEKTPOJIMTHYECKAs
AUCCOMALNS

Boma.  PactBopel.  PactBopenme. Boma  Kak
pactBopuTelnb. PacTBopumocTh BemiecTB. HacrlieHusie,
HEHACBIILICHHbIE, MIepPECHIIICHHbIC pacTBOPBI.
3aBUCUMOCTb PAacTBOPUMOCTH Ta30B, KHUJIKOCTEH U
TBEPJIbIX BEIIECTB OT PA3IMYHBIX (AaKTOPOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA.

DNEeKTPONUTHYECKAsT TUCCOIUAIUS. DJIEKTPOJIUTHI U
HEIJIEKTPOUTHI.  DJEKTPOJIUTUYECKAS]  JIUCCOIUAIIUS.
MexaHu3Mbl 3JIEKTPOJUTHYECKON AUCCOUMALMMU IS
BEIIIECTB C PA3IMYHBIMU TUIIAMH XUMHUYECKON CBS3HU.
['uapaTtupoBaHHble M HETUJIPATUPOBAHHBIE  HOHBI.
Crenenp 37€KTpONIUTHUECKOW Aucconnanuu. CuibHbIE
U crnabpie 27eKTPOIUThl. OCHOBHBIC TIOJIOKEHUSI TEOPUU
ANEKTPOIUTUYECKON JIUCCOLIMAITNH. Kucnotsi,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

Hemoncmpayuu

PactBOopuMOCTSH BelecTB B BOJIE.

Cobupanue ra30B METOJIOM BHITECHEHUS BOJIBI.

PactBopenne B BoOme CEpHOW KHCIOTBI W COJEH
aMMOHHMS.

YMeHue naBarb OnpeiesieHUe U
OTIEPUPOBATH CIECAYIOIIUMHA XUMAYECKUMHU
MOHATUSAMM: PACTBOPBL, ANEKTPOIUT U
HE3JIEK-TPOJIUT, JJIEKTPOIUTHYECKAsS
U CCOLAMsl, OKUCIUTENb U BOCCTa-
HOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
TETJIOBOM d(PeKT peakinu, CKOPOCTh
XMMHYECKON peaKIiuu, KaTajln3,
XMMHYECKOE paBHOBeCHE, DOpMyIHpOBKa
OCHOBHBIX TTOJIOKEHUN TEOPHUH
3IEKTPOJUTUYECKON JUCCOLIMAIUU U
XapaKTEpPUCTHKA B CBETE 3TON TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUN.
Hcnonb3oBaHue B yueOHOH U
po¢eCCHOHATBHON IEeATETLHOCTH
XUMUYECKUX TEPMUHOB U CHMBOJIMKH.
OTpakeHre XUMHYECKUX MPOIIECCOB C
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHI
[IpoBenenune caMoOCTOATENBHOTO MMONCKA
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OO0pa3ipl KPUCTATUIOTHIPATOB.
N3roroBneHue runcoBo MoBsA3KHU.
Hcnibrtanue pacTBOPOB AJIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA IPEIMET IUCCOLMALINH.
3aBHUCHUMOCTh CTEIEHU 3IEKTPOJIUTUYECKON
JTUCCOLMAIMU  YKCYCHOM KHUCJIOTBI OT pa30aBieHUs
pacTBopa.

JIBUKEHHE OKpAllIEeHHBIX HOHOB B 3JIEKTPUYECKOM
noJe.

[IpuroroBneHne KECTKOM BOABI M YCTPAHEHUE €€
JKECTKOCTH.

HNoHuTsl.

O6pas3iibl MUHEpaIbHBIX BOJ pa3InyHOro
Ha3HA4YCHHUS.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle
anemenmul cooepycanusn. PactBopeHne Kak (U3MKO-
XuMHUeckuii mporecc. TeruoBeie 3G dEKTHl  mpu
pactBopenun. Kpucrammoruaparsl. Pemenne 3agay Ha
MaccoBYIO JIOJII0O pacTBOpPeHHOro BemiectBa. [lpu-
MEHEHHE BOJbI B TEXHHUECKHUX IeJsX. JKecTKoCcTh BOABI
U criocoObI ee ycTpaHeHusl. MuHepalbHbIe BOBIL.

XUMHAYECKON HH(OpMAIH ¢
WCIIOIb30BAHUEM PA3IMYHBIX UCTOUHUKOB
(HAyYHO-TIOMYJISIPHBIX U3/IAHUMN,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
Hurepuera). Mcnonb3oBanue
KOMITHIOTEPHBIX TEXHOJIOTHUM Il 00pabOTKH
Y TIepeiaun XUMUYECKON HH(GOPMAITUH U €€
MPEACTABICHUS B Pa3IudYHBIX (hopmax
YcTraHoBKa 3aBUCHMOCTH MEXIY
Ka4eCTBEHHOM M KOJINYECCTBCHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIIECCOB.
OObBsCHECHNE XUMHYECKUX SIBJICHUM,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U Ha
MIPOM3BO/ICTBE.
OrnpeneneHrne BO3MOKHOCTEN TPOTEKaHUs
XUMHYECKHUX MPEBPAIICHUI B Pa3IHUHbIX
YCIIOBHSIX.
Cobronenune mpaBuil SKOJIOTHUECKH
IPaMOTHOTO TTOBEJIEHUS B OKPY KArOIIeH
cpene.
OlLleHKa BIUSHUAS XHMUYECKOTO
3arpsi3HEHUS] OKPYXKAIOIIen cpeibl Ha
OpraHU3M YeJIOBEKa U JPYTHE KUBBIC
OpraHU3MBI.
Cobmronenune mpasui 0€30MacHOTO
oOpareHus ¢ TOPIOYUMHU U TOKCUYHBIMHU
BEIIECTBAMH, JTAOOPATOPHBIM
obopynoBanueM. [loaroroBka pacTBOpoB
3aJIaHHOM KOHIIEHTPAIlMU B OBITY U Ha MPO-
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U3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH
XUMHAYECKON HH(OpMAINH, TOCTYNAIOIIEH 13
Pa3HbIX UCTOYHUKOB

Jlabopamopnan paboma

1 (Peaxyus uonnozo oomena)

2 (Ucnvimanue pacmeopog uHOUKamopom)
Ilpakmuueckan pabdoma

1 Cocmaenenue ypasneHuil peakyuii 8 MoJ1eKyIApHOU
UOHHOU hopme

2 Pewenue 3a0au Ha HAX0XHCOEHUE MACCOBOU 00U
eeujecmea

P P NERE RPN

Camocmoamenvuasn paboma. Iloozomoexa
pegpepamos, rcce. Cocmaenenue popmyn kuciom,
coJ1eil U OCHOBAHU

Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTUI
111 00pabOTKHU U Mepeayu XUMHUYECKOH
nH(pOpMalIUY U ee MpeACTaBIeHHUS B pa3-
muuHbIX popmax Kputnueckas orenka
JIOCTOBEPHOCTH XUMHYECKON HH(POPMAIIHH,
MTOCTYTIAXOIIEN U3 Pa3HBIX HICTOYHUKOB
IIpoBeneHne caMOCTOSITETLHOIO TIOUCKA
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XUMHAYECKON HH(OpMAIH ¢
WCTIOJIb30BAHUEM PA3TUYHBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
HHutepnera).

Tema 1.5.
Kanaccupuxanus
HEOPraHU4ecKuX
COeIMHEHUH W  HX
CBOMCTBA

Kucnoret u ux  cBoiictBa. Kucinorel  Kak
JNEKTPONIUTHI, WX KiIacCUpUKALUSg MO Pa3IUYHBIM
Inpu3HakaM. XUMHYECKHE CBOMCTBA KHCIOT B CBETE
Teopuu ANIEKTPOJIMTUYECKON JUCCOLIMAIUH.
Oco0OeHHOCTH B3aMMOJEUCTBUS KOHLIEHTPUPOBAHHOM
CEepHOM W a30THOM KHUCIOT ¢ Merauiamu. OCHOBHBIE
CIIOCOOBI TIOJTYYEHHS KUCTIOTHI.

OcHoBaHusg W uX cBoiicTBa. (OCHOBaHMS Kak
JNEKTPONUTHI, WX KiIacCUPUKALUA 10 Pa3IUYHBIM
Mpu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAaHUU B CBETE
TEOPUU NIEKTPOIINTUIECKON Tucconnannu. Pazinoxxenue
HEpPAaCTBOPUMBIX B BojA€e oOcHoBaHHH. (OCHOBHBIE
CIOCOOBI TIOTYYEeHHS] OCHOBAHUM.

Conu u ux cpoiictBa. Conu kak anekTponutsl. Conu
CpeaHue, KUCIbIE U OCHOBHbIC. XMMUYECKHE CBOWMCTBA
cojledi B CBET€  TEOPUU  DJIEKTPOJUTUYECKOU
nucconuanuu. CriocoObl MOTydeHust coeit.

I'mpponus cosen.

Oxcunet u ux cBoictBa. ConeoOpaszyromue
HecoJieoOpasyromue okcuabsl. OcHOBHBIE, aM(pOTEpHBIE
U KHUCJIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapakTepa OKCUa
OT CTENEeHM OKHCIEHUS O0pa3ylollero ero MeTaia.
XUMHYECKUE CBOMCTBA OKCUAOB. [TomyueHne oKCuoB.
Hemoncmpayuu

B3auMozeicTBue a30THOM M KOHLUEHTPUPOBAHHOU

Hcnonws3oBanue B ydeOHOU U
poeCCUOHATBHON IEATETLHOCTH
XUMUYECKUX TEPMUHOB U CHMBOJIMKH.
YcraHoBKa 3aBUCMMOCTH MEXIY
Ka4eCTBEHHOM M KOJINYCCTBCHHOM
CTOPOHAMHU XUMHUYECKUX O0OBEKTOB U
MPOIIECCOB.
Pemenue pacdeTHBIX 33724 110 XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM
OObBsCHECHNE XUMHYECKUX SIBJICHUM,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE.
Ornpenenenne BO3MOKHOCTEN TPOTEKaHUS
XUMUYECKUX TTPEBPAILICHUI B pa3IMUHbIX
YCIIOBHSIX.
CobmroieHue mpaBuil SKOJIOTHIECKH
IPAMOTHOTO MTOBEJEHUS B OKPYKArOIIei
cpene.
O1eHKa BIUSHUS XUMUYECCKOIO
3arpsi3HEHUST OKPYKAIOIIEH cpeibl Ha
OpraHU3M YeJIOBEKA U JPYTHE KUBBIC
OpTaHU3MBI.
Cobmronenue npasui 0€30MacHOTO
oOpariieHus: C TOPIOYUMHU ¥ TOKCUYHBIMU
BEIIECTBAMH, JTA00OPATOPHBIM
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CEpPHOM KHUCJIOT C METAJUIAMMU.

Il'openne dpocdopa u pacTBOpeHHE MPOIAYKTA TOPSHUS
B BOJIE.

[Tonmy4yenue u cBoiicTBa aM(pOTEPHOTO T'HIPOKCUAA.

HeoOpatumpblit rupoian3 kapOuaa KaiabIysl.

OOpaTuMBIiA TUAPOTU3 COJICH PA3TIUYHOTO THIIA.

Ilpogunvuvie u npogheccuonanvno 3nauumvie
anemenmut  cooeprucanusa. IlpaBuna pazbaBrneHus
CEepHOM KHUCIOTHI. Mcnonp30BaHME CEpHOM KHUCIOTHI B
IPOMBINIUIEHHOCTH. Enkue menoun, ux HCrIoib30BaHUE
B IIPOMBIIIUICHHOCTU. [aleHass ¥ HeramieHas: U3BeCTb,
UX NpUMEHEHue B cTpouTenbcTBe. ['mmc u anebdactp,
TUIICOBaHHUE.

[Tonstue o pH pactBopa. Kucnornas, menodnas,
HEWTpaJIbHAs Cpeaia paCTBOPOB.

obopynosanuem. [loaroroska pacTBopos
3aJIaHHOM KOHIIEHTPAIlMU B OBITY U Ha MPO-
U3BO/JICTBE.
Kputnueckas olieHka J0CTOBEPHOCTH
XUMHYECKON MH(pOpMaIUH, MOCTYNAIOUIeH 13
Pa3HBIX UCTOUHHUKOB

Jlabopamopuaa paboma

1 ceoiicmea 0Kkcu006 u 2uOPOKCUO08 Memanios
2 Illonyuenue amgpomepnvlx 2u0poKcuoos u
O0oKazamenbcmea ux amgpomeprnocmu

OtpakeHne XUMUYECKUX ITPOLIECCOB C
IIOMOIIBIO YPABHEHUI XUMHUYECKUX PEAKIMI
BrInonHeHne XMMHUYECKOT0 YKCIIEPUMEHTA
B IIOJTHOM COOTBETCTBHH C ITpaBUIIAMU

0€30I1aCHOCTH.

HaGmonenue, Gukcarus 1 onucaHue
PE3yNBbTAaTOB MPOBEACHHOTO SKCIIEPUMEHTA
[IpakTHdeckoe NpUMeHEeHNE TTOTyYEeHHBIX
3HaHUI, paboTa ¢ pacCTBOPAMU KHCIIOT
AKTMYECKOE MPUMEHEHHE MOTYISHHBIX

18




Ilpakmuueckan paboma

CocraBieHre ypaBHEHUH peaklMM K LIETIOUYKE CXEM
IIPEUI0KEHHBIX NPEBPAILECHUN

Koumponvnan paooma

3HaHUi, paboTa ¢ pacTBOpPaMH KHCIOT

Camocmoamenvnas paboma.
Cocmaenenue ghopmyn HeopeanuuecKux coeOuHeHu

Tema 1.6.
XuMHYeCKHEe peaKkunu

Knaccupukanus xumuyeckux peakuuil. Peaxuun
COCIMHEHUs, PA3JIOXKEHMs, 3aMelleHus, oOMeHa.
Kartanutnueckue peakunu. O0patumele 1 HeoOpaTUMbIe
peakuuu. ['OMOT€HHBIE U TETEPOTECHHBIE pPEAKLUU.
OK30TEpMUYECKHE M  DHAOTEPMHYECKHE  pEaKLUu.
TennoBoi ekt XUMUYECKUX peaKiuii.
TepMoxuMHUECKHE ypaBHEHUSI.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peaxkuuu.
Crenenp oxucieHuss. OKUCIUTENb W BOCCTAHOBIICHUE.
BoccranoBuTens M OkucieHue. MeTol 31EKTPOHHOTO
OanmaHca A COCTaBJICHUS YpaBHEHHH OKHCIUTEIbHO-
BOCCTAaHOBUTEINIbHBIX PEAKIUH.

Ckopocth  xumuueckux peakuuil. Ilonstue o
CKOPOCTHM  XMMHYECKMX  peakuuid.  3aBUCHMOCTb
CKOPOCTHM XMMHYECKMX peakUuid OT  Ppa3IudHbIX
(GakTOpoB: MPUPOJBl pPEArupyrolIMX BEIIECTB, HX
KOHIIEHTpaLuH, TEMIIEPATYpBHI, MIOBEPXHOCTU
CONPUKOCHOBEHMSI U UCIIOJIb30BaHUs KaTaIU3aTOPOB.

OOpaTtuMocTh XUMHUYECKUX peakiuil. OOpatumMele U
HeoOpaTHMble peakuu. XUMHUYECKOEe pPAaBHOBECHE U

CIIOCOOBI €0 CMCIICHHA.

OOBsicHEHHE CYIIHOCTH XUMUYECKUX
nponeccoB. Knaccudukanus XuMu4eckux
peakuuii 0 pa3IMYHbIM IIPU3HAKAM: YUCILY
U COCTaBYy NPOJYKTOB U PEareHTOB,
TerIoBoMY 3 eKTy, HarpaBleHHIo, (ase,
HaJIMYUIO KaTaJau3aTopa, U3MEHEHUIO
CTCIICHEH OKHMCIICHUS 3JICMEHTOB,
oOpasyromux BeuecTsa. Mcnons3oBanue B
y4eOHOI 1 podeccnoHanbHON
NEATEIIBHOCTH XUMUYECKUX TEPMUHOB U
CHUMBOJIUKH.
OtpakeHne XUMUYECKUX ITPOLIECCOB C
MTOMOIIBIO0 YPAaBHEHUN XUMUYECKUX
peakuuii YcTaHOBKa MPU3HAKOB OOLIET0 U
Pa3IMYHOTO B TUIIOJIOTHH PEaKui ass
HEOPraHWYECKOW U OPraHUYECKON XHUMHH.
Knaccugukanus BemecTs 1 NpoIeccoB ¢
TOUYKH 3PEHUSI OKUCIIEHUSA-BOCCTAHOBJICHHUSI.
CocraBieHne ypaBHEHUI peakLuii ¢
MIOMOIIIBIO METO/IA JIEKTPOHHOI0 OajaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH
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Hemoncmpayuu

[Ipumepsl HeoOpaTHMBIX peakUuil, HAYIIHX C
o0pa30oBaHUEM 0CaJiKa, ra3a WU BOJbI.

3aBUCUMOCTb CKOPOCTH PpE€aKkUMM OT IPUPOJIBI
pearupyromux BeueCTB.

B3anmoneiicTBre pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMu  THOcylb(ara  HATpusi  pa3IUUHOMN
KOHLIEHTpAllUU U TEMIIEPATYPBhL.

Mopenp Kunsmero cios.

3aBUCUMOCTh CKOPOCTHM XHMMHUYECKOM peakuuu OT
IIPUCYTCTBUS Karajau3aropa Ha IPUMEPE Pas3sIOKEHUS
IIEPOKCUA BOJOPOJA C IMOMOIIBIO JTUOKCHIA MapraHua
Y KaTajasbl.

Mopenb 3nekTponusepa.

Mopenb 37€KTPOJIIM3HOM BaHHBI [JIs1  MOJIYYEHUS
AIFOMUHUS.

Mozenb KOJIOHHBI CUHTE3a aMMHaKa.

Ilpojpunvuvie u npogeccuonanvno 3nauumvle
anemenmsl codepycanun. IloHsTHE 00 3IIEKTpOJIU3E.
DNEeKTPONN3  pacIlaBOB.  JJEKTPOJIU3  PACTBOPOB.
DNEKTPOIUTHUECKOE MIOJTy4EeHHUE AIIOMUHUS.
[TpakTrueckoe IPUMEHEHHE JNEKTPOJIN3A.
[NanpBanoruiacTuka. ['anmpBaHocterus. PadunupoBanue
IIBETHBIX METAJIIOB.

Karanus. I'oMoreHHsbIE u TETEPOTreHHbIE
katanuzatopel. I[Ipomortopel. Karamutudeckue —sbl.
NHrnburopsr.

[Ipou3BoacTBO  aMMHMaka:  CbIpbE,  ammaparypa,
Hay4YHbIE TTPUHITUIIBL.

XUMHUYECKON PEAKIIMU U TIOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3THMUHbBIX
(bakTopoB
[IpoBeaeHue caMoCTOATEILHOIO MOUCKA
XUMUYECKOH HH(OpMAIH C
HCMOJIb30BAHUEM PA3JIMUYHbIX HUCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX U3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wurepuera). Mcnonb3oBanue
KOMITBFOTEPHBIX TEXHOJIOTUH JIJIsi 00pabOTKH
Y TIepelaui XMMHYECKON HHPOPMAITIH U e
MIPEJICTABJICHHS B PA3IUYHBIX (popmax
VYcraHoBKa 3aBUCUMOCTH MEXKIY
KA4eCTBEHHOM U KOJIUYECTBEHHOM
CTOpPOHAMHU XMMHUYECKUX O0BEKTOB U
IPOLIECCOB.
Pemienue pacueTHbIX 3a7a4 10 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM
OOBscHEHNE XUMAYECKUX SIBIICHUM,
MPOUCXOSIINX B MPUPOJIE, OBITY U HA
MIPOU3BO/ICTBE.
OrnpezneneHre BO3MOKHOCTEN TPOTEKaHUS
XUMHUYECKUX MTPEBPAILICHUI B pa3IMUHbIX
YCIIOBHSIX.
CobmroieHue mpaBuil SKOJIOTHIECKH
TPaMOTHOTO TTOBEJICHUS B OKPY KAFOIIICH
cpene.
O1ieHKa BIIUSAHUSA XHMHUYECKOrO
3arpsi3HEHUST OKPYIKAIOIIEH cpeibl Ha
OpraHu3M YeJIOBEKa U JPYTHUE KUBBIC
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OpraHu3MBl.
Kputnueckast orieHKa JOCTOBEPHOCTH
XUMHAYECKON HH(OpMAINH, TOCTYNAIOMIEH 13
Pa3HbIX UCTOYHUKOB

Tema 1.7. MeTtaJLlIBLI U
HEMeTAJLIbI

Jlabopamopnan paboma 1
1 KauecTBeHHBIE peakuuud Ha XJOpUZ, cyibdar, 1
KapOOHAT — MOHBI.
Ilpakmuueckaa padoma 1
1 cocTaBiieHUE OKUCIUTEIBHO BOCCTAHOBUTEIBHBIX 1
peaxkiun
KontposnbHas pabora -
Camocmoamenvnan paboma. Iloozomoeska Hcnons30BaHne KOMIIBIOTEPHBIX TEXHOJIOTHN 5)
pechepamos, rcce JUTst 00pabOTKH U Mepejaur XUMUYECKON
nH(pOpMalINY U ee MPeACTaBICHUS B pa3-
JUYHBIX (popmax
Mertamnbl. OcoOEHHOCTH CTpOEHHsT aTOMOB M | XapaKTepUCTHKa COCTaBa, CTPOCHMS, 16

KpuctauioB.  Pusnyeckue  CBOICTBA  METAJUIOB.
Knaccudukanus MeTamioB Mo pa3TUYHBIM MPU3HAKAM.
XUMHYECKUE CBOMCTBA METAIJIOB. DIIEKTPOXUMUYECKUN
pAI HAPSHDKEHUH METaITOB. MeTaoTepMus.

O6mme cnocoOwl moaydeHuss MeTauioB. [lonstue o
Metauryprud. [Tupomerammyprus, THApPOMETaLTYpTusl U
anekTpoMeTaiTyprusi. CrijiaBbl YepHBIE U IIBETHBIE.

Hemetannel. OCOOEHHOCTH  CTPOCHHS  aTOMOB.
Hemerannsl — mpocTble BelecTBa. 3aBUCHUMOCTD
CBOMCTB rajlOr€HOB OT UX IOJOXKEHHUS B IEPUOIUYECKON

CHUCTEMEC. OKucnuTeIbHEIC u BOCCTaHOBUTCJIIBHBIC

CBOWCTB, MOJIyYEHHsI U IPUMEHEHUS
BakHeNMX MeTauios (1A u Il A rpynm,
QTIOMUHUS, JKelle3a, a B €CTECTBEHHO-
Hay4YHOM Tpoduie U HeKoTophIX d-
AJIEMEHTOB) U UX COCTMHECHUM.
XapakTepHuCcTHUKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJTyYSHHSI U IPUMECHECHUS
BakHenmux HemetawioB (VIIL A, VIN, VA
Tpym, a Takxke a3ora u gocdopa, yrieponaa
U KPEMHUS, BOJAOPOAA) U UX COCTUHEHUH.
Hcnonp3oBanue B yueOHOH U
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CBOMCTBA HEMETAJIOB B 3aBUCUMOCTHU OT UX ITOJI0KCHUS
B PSTY 3JEKTPOOTPULIATEIHLHOCTH.
Hemoncmpayuu

Kosutekuust meramios.

BiaumopeiicTBue MeTaiioB ¢ HeMeTaulaMu (kesesa,
UMHKAa U aJIOMUHUS C CEpoH, AIIOMHHHS C HomaoM,
CYPBMBI C XJIOPOM, TOPEHUE KeJie3a B XJI0pe).

I'openne metanos.

AOMUHOTEPMHUSI.

Komnmekuuss HemeraimioB. ['opeHue HemeTamioB
(cepsl, dochopa, yrisi). BeiTecHeHne MEHEe aKTUBHBIX
TaJIOTEHOB M3 PAaCTBOPOB HMX COJIeH OoJiee aKTUBHBIMHU

rajJjoreHaMu.

Mounens MIPOMBIIIICHHOM YCTaHOBKH TS
MPOM3BOJCTBA CEPHOM KHUCIOTHL. Mojenb medd s
o0ura W3BECTHSIKA. Kommexmun MPOAYKIIUN

CHWJIMKaTHOW TpOMBIIUIEHHOCTH (cTekna, dapdopa,
¢asiHCa, IeMeHTa pa3IuYHbIX MApOK U Ip.).

Ilpojpunvuvie u npogeccuonanvno 3nauumvle
anemenmot  coodeprucanusn.  Koppo3uss — MeTalIOB:
XUMHYECKasT U  DJEKTPOXUMHYECKas. 3aBHCHUMOCTh
CKOPOCTH KOPPO3UH OT YCIIOBUH OKpYKaroleW Cpelbl.
Knaccudukanus KOppo3ud METAIIOB MO Pa3iIMYHBIM
npu3HakaM. CriocoOBbl 3alUThl METAJUIOB OT KOPPO3HUH.

[Ipon3BOACTBO Yyr'yHa U CTaNH.

[Tonydyenne HemeTamioB (hpakLMOHHON IEPErOHKOM
JKUJKOIO BO3yXa M DIEKTPOJIM30M pPacTBOPOB WIH
pacIuIaBoOB JIEKTPOIUTOB.

CunukatHass  npoMblIUIeHHOCTh.  [Ipom3BoacTBO

npodeccrnoHaABHOMN IeATEIBHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
OTpakeHre XUMHYECKUX MPOIIECCOB C
IMOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKLIUI
BrinosiHeHME XUMHUYECKOTO SKCIIEPUMEHTA
B MOJIHOM COOTBETCTBUM C MPABUIIAMHU
0€30IaCHOCTH.
Hab6mronenue, ¢pukcamnus u onvucaHue
pe3yIbTaTOB MPOBEIEHHOTO IKCIIEPUMEHTA
[IpoBenenune caMoOCTOATENBHOTO MONCKA
XUMHAYECKON HH(OpMaIm ¢
WCIIOIB30BAaHUEM PA3IMYHBIX UCTOYHUKOB
(Hay4YHO-TIOMYJIIPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTHH 7151 00paboTKH
U Tiepeaui XUMHUECKON HHPOpMAITIH U e
MPEACTABICHUS B Pa3IuYHBIX (hopmax
YcraHoBKa 3aBUCUMOCTH MEXITY
Ka4eCTBEHHOM W KOITUYECTBEHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOLIECCOB.
Pemrenue pacueTHbIX 33724 10 XUMUYECKUM
(dhopMyliaM U ypaBHEHUSIM
OObsCHECHNE XUMHYECKHUX SBJIICHUI,
MPOUCXOSIINX B MPUPOJIC, OBITY M HA
MIPOU3BO/ICTBE.
Ornpenenenne BO3MOKHOCTEH TPOTEKaHUS
XUMUYECKUX TTPEBPAIICHUI B pa3IMIHbIX
YCIIOBHSIX.
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CEpPHOM KUCJIOTBHI.

Cobnronenue mpaBuil 3KOJIOTHUECKU
IPaMOTHOTO TIOBE/ICHUS B OKPYXKAIOIICH
cpexne.
OI_IGHKa BIIMAHUSA XUMHWYECKOT'O
3arpsi3HEHUS OKPYXKAKOIIEH cpelibl Ha
OpraHu3M 4YeJIOBEKa U JIPYTUE KUBbIC
OpTraHU3MBI.
Kputnueckast olieHKa JOCTOBEPHOCTH
XUMHAYECKON HH(OpMAINH, TIOCTYNAIOIIEH 13
Pa3HbIX UCTOYHUKOB

Camocmoamenvnas paboma. Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUI 8

Iloozomoexa peghepamos TUIst 00pabOTKH U TIepeIaui XHMHISCKON 3

Paboma c yueonukom nH(OpMaIIUY U ee MPEACTaBICHUS B pa3- 3

Iloozomoexa coobuienuii TUYHBIX (popmax 2

Jlabopamopuvie pabomul 5

1 Obuue ceoiicmea memannog

2 Xumuueckue ceoiicmea jxcene3a u e2o0 cCOeOUHeHUll 1

3 Ilonyuenue u cooupanue 2a3zoe

4 H3yuenue ceolicme coJieit AMMOHUSA 1

5 Pewenue 3xcnepumenmaibHblx 3a0ay no meme 1

«Hememannwry 1

Ilpakmuueckue 3anamus

1 Xumuueckue ceoiicmea memasnoe u ux coeOUHeHus 3

2 Xumuueckue ceoicmea HeMemaiioe u ux 1

coeOuHeHus

3 Konumponsnas paboma no oouieii u HeopzaHuueckou 1

xumuu

1

Paszoen 2. 59
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Opzan uyecKkas xumus

Tema 2.1. OcHOBHBIE
MOHATHSA
OpraHuyvecKo
XHMHUM U Teopust
CTPOEHUA
OpPraHMYecKux
coeTUHEeHN I

IIpeamer  opranmdeckon xumuu. lIpuponnsie,
UCKYCCTBCHHBIE W  CHUHTETHYECKHME  OpraHUYECKHe
BemectBa. (CpaBHEHHE OPraHMYECKUX BEUIECTB C
HEOPraHUYECKUMH.

BanentHOCTh. XMMHUYECKOE CTPOECHHE KaK IOPSIOK
COEIMHEHUS] aTOMOB B MOJIEKYJIbI I10 BaJICHTHOCTH.

Teopus cTpoeHUs OpraHuYecKux coeauHeHu A. M.
Bbytneposa. OcHOBHBIE
XUMUYECKOTO  CTpoeHMs. M3omepus U u30Mephl.

TTIOJIOXKCHHUA TCOprUn

Xumudeckue (GOpMYJIIBI W MOJEIM  MOJEKYNI B
OPraHUYEeCKON XUMHH.
Knaccudukanms
Knaccudukanus BemecTB MO CTPOCHUIO YIIIEPOTHOTO
CKeJleTa MW  Hajauuuioo  (QYHKIMOHAJIBHBIX  TPYIIIL.
['omomorn u romosorus. Hawama HOMEHKIATYpHI

IUPAC.

Knaccudukanus peakuuii B OpraHUYECKOW XHUMHUH.

OpraHU4YCCKUX BCIICCTB.

Peaknun IIPUCOETUHEHUS (ruppupoBaHus,

raJIoreHUpPOBaHMUS, THJIPOTaIOreHUPOBaHMS,
rujparanuu). Peakuumn otmienieHus (IeruapupoBaHus,
JIETUAPOTAIOTEHUPOBAHUS, Jerujaparanuu). Peakuun
3aMeleHus. Peakium nzomMmepusanny.

Hemoncmpayuu

Mopenn  MOJIEKyl ~ TOMOJOTOB M HM30MEpPOB
OpPTraHWYECKHUX COEIMHECHUI.

KauectBeHHOE OOHapyXeHHE yriepoja, BOJOpoaa U
XJI0pa B MOJIEKYJIaX OPraHUYECKUX COCTNHEHUM.
Jlabopamopnbwiit onvim

N3rorosineHue wmoneneld MOJIEKYJ OpPraHUYECKHUX

YMeHue n1aBatb onpeeeHue u
OIIEpUPOBATh CIEAYIOIUMU XUMUUECKUMU
MOHSATUSAMM: YIIIEPOJHBINA CKEJIET,
(GbyHKIIMOHATBHAS TPYIINA, U30MEPHS,
romosorus @opmyaupoBKa OCHOBHBIX
MIOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHUS
OPraHNUYeCKUX COCTMHEHUH U
XapaKTEepUCTHKA B CBETE 3TOU Teopuun
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
coequHeHuil Mcnonb3oBanue B yueOHOU 1
npodecCHOHATBHOM IeATEIIBHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
BrinonHenne XMMHUYECKOT0 3KCIIEPUMEHTA
B ITIOJIHOM COOTBETCTBUH C ITpaBUIIAMU
0€30MaCHOCTH.
HaGmronenue, ¢pukcamus u onucaHue
PEe3yJIbTaTOB MPOBEJIECHHOT0 SKCIIEPUMEHTA
[IpoBeneHne caMOCTOSTENLHOTO MTOMCKA
XUMHUUYECKON MHPOpMAIIH C
HCIIOJIb30BAHNUEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIIPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wntepnera). Ucnons3zoBanue
KOMITBIOTEPHBIX TEXHOJOTUH /17151 00pabOTKH
U Tiepeau XMMHYECKol HHPOpMAINK U ee
Mpe/ICTaBICHMsS B pa3IM4HbIX (popmax
YcTraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOM U KOJMYECTBEHHOM
CTOPOHAMH XMMUYECKHX OOBEKTOB U
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BEUICCTB.

Ilpogunvnvie u npogpeccuonanvno 3navumvle
anemenmul cooepycanua. llonatue o cyOcTpare u
peareHre. Peaknuum OKHCIEHHS W BOCCTAHOBIICHUS
opranudeckux BeuiectB. CpaBHeHHE KiaccU(UKALUU
COCAMHEHUH M KiIaccuUKAUK peakuuid B HEOp-
TaHUYECKON U OPraHU4eCKON XUMUHU.

IIPOLIECCOB.
Pemenue pacdeTHbIX 3329 10 XUMUIECKUM
dbopMyIiaM U ypaBHEHUSIM
OObsCHEHNE XUMHYECKUX SBJICHUI,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/JICTBE.
Onpenenenre BO3MOKHOCTEH MPOTEKAHUS
XUMHYECKHUX MPEBPAIICHU B Pa3IMUHbIX
YCIIOBUSIX.
Cobnronenue mpaBuil 9KOJIOTHUECKH
IPaMOTHOTO TIOBE/ICHHUS B OKPYXKAIOIICH
cpene.
OneHka BIUSHUS XUMUYECKOTO
3arpsi3HEHUS OKpPYKalollel cpeibl Ha
OpraHH3M 4YeJIOBeKa U IPYTHe KUBbIC
OpPTaHHU3MBI.
Cobmroienue mpaBui 0€30MacHOTo
oOparieHus C TOPIOYUMHU ¥ TOKCHIHBIMU
BeIECTBaMHU, TaOOPATOPHBIM
obopynoBanueM. [loaroToBka pacTBOpoOB
3aJIaHHOW KOHIIEHTPAIIMU B OBITY U Ha MPO-
W3BOJICTBE.
Kputudeckas orieHka JOCTOBEPHOCTH
XUMHYECKON MHPOpMAIUH, MTOCTYMAIOIEH 13
Pa3HbIX UCTOYHUKOB

Jlabopamopnan paooma

Ilpakmuueckue padomul

Konmponvnwie pabomot

Camocmoamenvuas paboma. Iloozomoexka coodouwenuii

Hcnonp30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUH 11 00pabOTKU U Meperaun
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XUMHAYECKON HH(pOpMaIum u ee
MPEJCTABICHNS B PA3IMYHBIX (hopMax

Tema 2.2.
YrieBoaopoasl H UX
NPHUPOJIHbIE
HCTOYHUKHU

AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUIN pAJl, U30MEpPUS
U HOMCHKJIATypa alKaHOB. XHMHUYECKHE CBOMICTBa
QIKaHOB (MeTaHa, »JTaHa): T[OpEHHEe, 3aMElICHHUE,
pasioxeHue, aeruapuposanue. lIpuMeHeHue ankaHoB
Ha OCHOBE CBONCTB.

AJKeHbl. DTUJIEH, €r0 NoJyYyeHue (JeruIpupoBaHUEM
JTaHa, JIeN0JINMepr3auei MOJINATUIICHA).
l'omosiornyeckuit  psia, HM30MEPHUSA, HOMEHKIATYypa
aJKeHOB. XUMHYECKHME CBOWCTBA J3THJIEHA: TOPEHUE,
KaueCTBEHHbIC peakuuu (oOeciBeYrBaHUE OPOMHOM
BOJIbI M pacTBOpa IEepMaHraHara Kajus), TWapaTanus,
nonuMepusanus. [IpumeHeHWe OTWIEHA Ha OCHOBE
CBOWCTB.

Juensl n kaydyku. IloHdaTtme o paMeHax Kak
yII€BOJOPOAAX €  JBYMS  JBOMHBIMH  CBS3SIMU.
ConpspkeHHble  nueHbl.  XHMMHYECKHMEe  CBOMCTBa
Oyranuena-1,3 u u3omnpeHa: oOecIBeUMBaHHE OPOMHOMU
BOJBI M MOJMMEpH3alUs B Kaydykd. HarypanbHbli u
CHUHTETHUYECKNE KayuyKu. Pe3nHa.

Ankunbel.  AnerwieH.  XUMHYECKME  CBOMCTBa
alleTuIeHa: ropeHue, obdeclBeUrBaHuEe OPOMHON BOHI,
IPUCOEANHEHUH  XJIOpPOBOJOpOJAa M TUApaTaius.
[IpumeHeHue  ameTwieHa Ha  OCHOBE  CBOMCTB.
MesxxkiaccoBasi H30Mepus ¢ aJIkalueHaMU.

Apenbl. benzon. Xumuyeckue cBoHcTBa OeH30Ia:
rOpeHue, peakluy 3amelleHus (ra- JOreHUpOBaHUE,
HuTpoBaHue). IlpumeHenne OeH307Ja Ha  OCHOBE

CBOMWCTB.

XapakTepuCTHKA COCTaBa, CTPOCHUS,
CBOMCTB, ITOJIy4€HUS U IIPUMEHEHUS
BAKHEHIINX KJIACCOB YIIIEBOJOPOIOB
(anmKaHOB, IIUKJIOAJIKA- HOB, AJIKEHOB,
QJIKMHOB, apEHOB) U MX HauboJjee 3HaYMMBbIX
B HapOJHOXO035MCTBEHHOM ILIaHE
npencrasureneii Mcmnonp3oBanue B yueOHOM
1 Ipo(heCCUOHATIBHON eI TENIbHOCTH
XUMHUYECKUX TEPMUHOB ¥ CUMBOJIMKH.
Ha3Banne  u3ydyeHHBIX  BEUIECTB 11O
TPUBHAJIBHON WIH MEXyHapOIHOU
HOMEHKJIATYpE M OTPaKCHHE COCTaBa ITHUX
COCIUHEHUN C TIOMOIIBI0  XHUMHUYECKHX
bopmy.
OTpakeHre XUMHYECKUX MPOIIECCOB C
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHI
[IpoBeneHne caMOCTOATENIBHOIO TOUCKA
XUMHUUYECKON MHPOpMAIIH C
HCIIOJIb30BAHNUEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIPHBIX U3aHUH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wntepnera). Ucnons3zoBanue
KOMITBIOTEPHBIX TEXHOJOTUH /17151 00pabOTKH
U Tiepeaud XMMHYeCKON HHPOpMaIH U ee
Mpe/ICTaBICHMsS B pa3IM4HbIX (popmax
YcTraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOM U KOJMYECTBEHHOM
CTOPOHAMU XMMUYECKUX 0OBEKTOB U
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[Tpuponusie UCTOYHUKU YIJIE€BOJIOPO/IOB.
IIpuponaHbiii ra3: coCTaB, IPUMEHEHHUE B KaudecTBE
TOILINBA.

Hedts. CoctaB u mepepaborka nedtu. [leperonka
Hedtu. HedrenpoaykTsl.

Hemoncmpayuu

['openne MetaHa, STujIeHa, alleTUIICHA.

OTHollleHNEe MeTaHa, ITUJIEHA, alleTUIeHa U OeH30J1a
K pacTBOpaM MepMaHTraHaTa Kajlus 1 OpOMHOI BoJe.

[lonyyeHne oTuieHa peakuMed JAeruapaTanuu
ATaHOJIA, alleTHIICHa — THUPOJIN30M KapOua KabIlHsl.

Pa3noxxeHue kaydyka Npu HarpeBaHWUM, HCIIBITAaHUE
MPOJYKTOB PA3I0KEHHS HA HE- MPEAeIbHOCTD.
Konnekuust 06pa3iioB HeGTH U HEHTEIPOIYKTOB.
Konnekuus «KaMeHHBIN yroib U OpOAYKIUs
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

O3HakomJIeHHE C KoJUleKIMedH oO0pa3loB HepTH u
IPOJYKTOB €€ nepepadoTKu.

O3HakOMJIEHHME €  KOJUIEKIMEH  KaydykoB U
oOpa3Lamu U3enii U3 pe3uHbl.

Ilpojpunvuvie u npogeccuonanvno 3nauumvle
9/1eMeHmbl cooepiicanus. IIpaBuio B. B.
MapkoBuukoBa. Knaccudpukanuss u  Ha3HaueHHE
kayuyykoB. Kiaccupukanmuss ¥ Ha3HaYeHUE PpE3HUH.
Bynkanuzanus kayayka.

[lonydyenue ameruseHa MNHUPOJIU30M MeETaHAa W
KapOuIHBIM  crocoboM. Peakmusi  moauMmepu3anuu
BUHWJIXJI0pUAA. [ToONMMBUHUIXTIOPUA U €ro NpUMEeHEHHe.
Tpumepu3anus anetusieHa B 0O€H301.

[lonsatue 00  skcTpakuumu.  BoccraHoBneHue

HPOLIECCOB.

OObsCHEHNE XUMHYECKUX SIBJICHUI,
MIPOUCXOJSIIINX B IPUPO/IE, OBITY U HA
MIPOU3BO/JICTBE.
Onpenenenre BO3MOKHOCTEN NPOTEKAHUS
XUMHYECKHUX MPEBpAIICHU B Pa3IMUHbIX
YCIOBUSIX.
Cobnronenue mpaBuil 9KOJIOTHUECKH
IPaMOTHOTO MTOBEJEHUS B OKPY KAIOIICH
cpene.
OreHka BIUSHUS XUMAYECKOTO
3arpsI3HEHUs OKpY’Karole cpebl Ha
OpraHM3M 4YeJIOBeKa U JPYTHe KUBBIC
OpPTaHHU3MBI.
Kpurnueckas olieHka J0CTOBEPHOCTH
XUMHYECKOH HHPOpMAIUH, MOCTYNAIOUIeH 13
Pa3HbIX UCTOYHUKOB
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HUTPOOEH30J1a B aHWJIMH. | OMOJIOTHYECKUI Psiji apEHOB.
Touryos. HurpoBanue tonyona. TpoTui.
OcHOBHBIE HaIpaBJICHUS POMBIIIJICHHOM
nepepaboTKU IPUPOIHOTO rasa.
[TonyTHbIl HedTsIHOM ra3, ero nepepadboTka.
IIponiecchl MpOMBINUIEHHOW MepepaboTKu  HeTu:
KpPEeKUHI, pupopMHUHr. OKTaHOBOE 4HUCIO OCH3UHOB U
LIETAHOBOE YUCIIO TU3€IbHOTO TOIIUBA.
Kokcoxumuueckoe Ipou3BOJCTBO U €r0 IPOTYKIIHSL.

Ilpakmuueckue 3anamus 2

1 HomeHkIaTypa ajgKaHoB 1

2 HomenknaTypa U  XUMHYECKHE  CBOMCTBa 1
HeTpeIebHbIX YIIIEBOIOPOIOB
Camocmoamenvnan paboma. Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTUI 9
1 Pewienue yenouek npespauieHuii 111 00pabOTKHU U Mepeayn XUMHUYECKO 3
2 Hanucanue peghepamos nH(pOpMaIIMY U €€ TPEACTaBICHUS B pa3- 3
3 Paboma c yueOHUKOM JUYHBIX (popmax 3
Jlabopamopnwvie pabomot 2
1 Ilonyuenue 3muniena u uyuenue e2o c60UCme 1
2 H3yuenue ceoiicme 6eH301a U €20 20M0J10208 1
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Konmponsnuvie pabomut

Tema 2.3.
Kucaopoacoaep:kamx
He OpraHuvecKue
COeTUHEHHUS

Crouprel. [lonyuenue 3taHona OPOKEHHEM TITIOKO3BI
U TUapaTanuen sTwieHa. [ MapokcuibHasE rpymma Kak
(GyHKLIHOHATIbHAS. ITonsTue 0
OJIHOATOMHBIX
JTaHOJIa: B3aMMOJEHCTBHE C HaTpueM, 00pa3oBaHME

IMPOCTBIX M CJIOKHBIX 3(1)I/Ip0B, OKHCJICHHUE B aJIbACTHUI.

MPEACIbHBIX

criuprax. XHMHYECKHE  CBOMCTBA

[TpumeHeHre 3TaHOIa HA OCHOBE CBOWMCTB. AJIKOT0JIN3M,
€ro IOCIEACTBHA JUIsl OpPraHW3Ma 4ejloBeKa U
IIPEAYIPEKICHHE.

['mueprH  Kak  OpEnCTaBUTENb  MHOI'OATOMHBIX
cnuproB. KadecTBeHHass peakuuss Ha MHOTOAaTOMHBIE
cnupthl. [Ipumenenue rinunepuna.

®eHon. Pusnyeckue M XUMHUYECKHE CBOMCTBA
¢eHona. B3aumHOe BIMSHUE aTOMOB B MOJIEKYJe
(deHona: B3aMMOJAEUCTBHE C THJIPOKCUAOM HATpHUs H
a3oTHOW kucioroil. [Ipumenenue ¢eHona Ha OCHOBE
CBOMCTB.

Anbneruanl. [lonsarue 06 anpaerngax. AabAeruaHast
rpynna kKak (yHKIUOHaibHas. PopManblIerua U ero
CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOLIYIO KHCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOIIMM  CIUPT.
ITonyyenune albACTUIOB OKHUCJICHUEM
COOTBETCTBYIOLINX CIIUPTOB. IIpumeHeHue
¢dbopManbIeruia Ha OCHOBE €ro CBOWCTB.

Kap6onoBeie kucnotel. [loHsiTHe 0 KapOOHOBBIX
KHCJIOTaX. Kap6okcunphas rpynmna KaK
¢dbyHkoHanbHas. ['oMonornueckuit psana mnpeaenbHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHUCHOT. llomydenue
OKHUCJICHUEM

Kap60HOBBIX KHUCIOT AJIbACTUIOB.

XapakTepuCTHKA COCTaBa, CTPOCHUS,
CBOMCTB, I1OJIy4€HUS U IPUMEHEHUS
BaKHEHIINX KJIaCCOB yTJI€BOJOPOJIOB
BOXHEHIINX MPEACTABUTENCH APYTUX
KJIACCOB OPraHUYECKUX COCTUHEHUI:
METaHOJIa ¥ 3TaHOJIa, CIIOKHBIX 3(UPOB,
KHUPOB, MBLJI, AJIBJIETUIOB ((POPMAIIBACTHIIOB
Y aleTaableruia), KeTOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI,
JUIsL €CTECTBEHHO-HAYYHOTO TPOPHIIS
MpeICTaBUTENEH JPYTUX KJIaccoB KHUCIIOT),
MOHOCaxapua0B (TJIFOKO3bI), TUCAXapUIOB
(caxapo3sl), onucaxapuaoB (Kpaxmania u
L[EJUTI0NIO3bI), aHUIIMHA, AMUHOKHUCIIOT,
0€JIKOB, HCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH, Kay4yKOB, IIJJaCTMAacc
Hcnonb3oBanue B yueOHOU U
npo¢eCCUOHATBHON IEATETLHOCTH
XUMHUYECKUX TEPMUHOB ¥ CHUMBOJIMKH.
Ha3Banne  m3y4eHHBIX
TPUBHUAIIBHON 15R0%1

BEIILIECTB o
MEXIYHApOIHOU
HOMEHKJIATYpPE M OTPAXEHHUE COCTaBa ITHUX
COCIUHEHHH ¢ IIOMOIIBIO XHUMHUYECKHUX
dhopmyi.
OTpakeHre XMMUYECKUX MPOLIECCOB C
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHI
YcTraHoBKa 3aBUCUMOCTH MEXIY
KA4eCTBEHHOM U KOJTUUYECTBEHHOM
CTOPOHAMU XUMHUYECKHX OOHEKTOB U
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XUMHUYECKUE CBOMCTBA YKCYCHOW KHCJIOTHI: OOIIMe
CBOMCTBA C MMHEpPAJTbHBIMU KHUCJIOTAMH W PeaKIus
srepudukanmu. [IpuMeHeHHe YKCYCHOH KHCIOTHI Ha
OCHOBE CBOMCTB. BpIclIne JKUpHBIE KHUCIOTBI Ha
IIpUMepe NATbMUTUHOBOW U CTEAPUHOBOM.

Cnoxwuble 3¢upsl u xupbl. [lomyueHue Cl0XKHBIX
a¢dupoB peaknueit srepudukanuu. CioxHbie dPUpHl B
npupoje, ux 3Hadenue. [IpuMeHenue cioxHbIX 3(UPOB
Ha OCHOBE CBOWCTB.

Kuper kak cnoxHsle d¢upsl. Kiaccuduxanms
JKUPOB. XUMHUYECKUE CBOWMCTBA JKHUPOB: THAPOIU3 H
TUAPUPOBAHUE KUAKUX KUPOB. [[pumMeHeHne xKupoB Ha
OCHOBE CBOMCTB. MbLia.

VYrneBoabl.  YTieBonIbl, HMX  KJIacCU(UKAIIMS:
MOHOcaxapuabl (TIOK03a, (PyKTO3a), AMCAXAPUIIBI
(caxaposa) u monucaxapuasl (Kpaxmam U LeJUTI0NI03a).

I'moko3a — BemIeCTBO C JBOMCTBEHHOW (YHKITHEH
— aNpJIETUIOCTIUPT. XUMUYECKUE CBOMCTBA TIIFOKO3BI:
OKHCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B
copOuT, criupToBoe OpokeHue. [IpumMeHeHue TITFOKO3bI
Ha OCHOBE CBOWCTB.

3HaueHUE YIJIEBOJOB B JKMBOW NPHUPOAE U KU3HU
yenoBeka. [loHsATHE O peakuusX MNOJUKOHIEHCALUU U
TUAPOIN3a Ha MPUMEPE B3aUMOIIPEBPAIICHUI: TIIIOKO03a
-0- TIOJIUCaXapuI.

Hemoncmpayuu

Okucnenue cnupTa B ajabIerul.

KadecTBeHHBIE peakiiiy HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTs (QeHoma B BoJae TMNpHU  OOBIYHOMN
TEMIIepaType U HarpeBaHUMU.

IIPOLIECCOB.

OObsACHEHNE XUMHYECKUX SBJIICHUI,

MIPOUCXOJSIIINX B IPUPO/IE, OBITY U HA

MIPOU3BO/ICTBE.

OnpeneneHre BO3MOKHOCTEH MPOTEKAHUS

XUMHUYECKHUX MPEBpAIICHU B Pa3IMuHbIX

YCIOBUSIX.

CobmroieHue nmpaBuil 9KOJIOTHYECKH

IPaMOTHOTO TTOBEJICHUS B OKPY KAIOIICH

cpene.

OreHKa BAUSHUS XUMHUYECKOTO

3arpsi3HEHUST OKPYXKAIOIIeH cpeibl Ha

OpraHM3M 4YeJIOBeKa U IPYTHe KUBBIC

OpPTaHHU3MBI.

[ToaroroBka pacTBOpPOB 3a/1aHHOM

KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE.
Kpurnueckas olieHka J0CTOBEPHOCTH
XUMHYECKON MHPOpMaIUH, TOCTYNAOUIeH 13
Pa3HBIX UCTOYHUKOB
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KavecTBeHHbIE peakiiuy Ha (PEHOL.

Peaknust  cepeOpsiHOrO  3epKajia  QIbJETUAOB U
TJIFOKO3BI.

OxucneHue aabAETUAOB U TJIIOKO3bl B KHCIOTY C
nomonipto  ruapokcuaa  meau (1), KavectBenHnast
peakius Ha kpaxmai. Komnekuus 3¢pupHbIX Macen.
Ilpogunwvusvie u npogheccuonanvro 3nauumole
Inemenmul cooeprcanus. MeTUIIOBBINA CIUPT U €ro
MCIIOJIb30BaHUE B KAYECTBE XUMUUECKOIO ChIPhS.
TOKCMYHOCTH METaHOJIa ¥ MPaBUJIa TEXHUKU
0e301acHOCTH MpU padboTe ¢ HUM. DTUJICHTIIUKOJIb U €ro
IIpUMeHeHne. TOKCUYHOCTh

Ilpakmuueckue 3anamusn 3
1Homenkmarypa u u3omMepust CiupToB 1
2 HOMEHKJIaTypa ajbJAEeTUA0B U KETOHOB 1
3  HOMEHKJIaTypa M  XUMHYECKHE  CBOWCTBa 1
KapOOHOBBIX KUCIIOT
Jlabopamopnaa pabéoma 6
] m3ydeHue CBOMCTB OJHOATOMHBIX MHOI'OATOMHBIX 1
CIIUPTOB
2 UzyueHue cBOMCTB (heHOIIOB 1
3 N3yueHue CBOWCTB alibJIETUI0B 1
4 XxUMHYECKHEe CBOICTBA MpEeNbHBIX U HEeIpeleabHbIX
KapOOHOBBIX KHCIIOT 1
5 V3yueHune CBOMCTB MbLIa 1
6 XuMHUYeCKHe CBOMCTBA YIJIEBOJIOB 1
Konmponvuvie padomot -
Camocmoamenvhuas paboma [IpoBeaeHue caMoCTOATENLHOIO MOUCKA 12
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1 Paboma c knuzou

2 Hanucanue ¢opmyn Kucaopoocooepricaujux
coeouHenuil

3Pewienue yenouek npesepaujeHuil

XUMHAYECKON HH(OpMAIH ¢
HCII0JIb30BAHUEM PA3JIIMYHBIX HICTOYHHUKOB
(Hay4IHO-TIOMYJIIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
Hurepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTUH 7151 00pabOTKH
U niepeaun XUMHUECKOoN HHPOpMAINH U ee
MIpeJICTaBJICHHS B pa3UYHbBIX (popmax

Tema 2.4.
A3orcoaepaxamme
OpraHMYecKue
COeIMHEeHUH.
IHonumepsl

Amunbl. [lonsitue 00 amuHax. AnudaTudecKue
aMUHBI, UX KJIAcCU(PUKANUI U HOMEHKIATypa. AHHIUH
Kak opraHnudeckoe ocHoBanue. [lomyueHue aHunmHa U3
HuUTpoOeHnszona. [lpuMeHnenue aHWIMHA Ha OCHOBE
CBOMCTB.

AMUHOKHUCIOTBL. AMHHOKHUCIIOTHI Kak aMdoTepHbIe
T yHKITNOHATIBHBIE OpPraHUYeCcKUe COEIMHEHMUS.
XUMHYECKUE CBOMCTBA AMUHOKHCIIOT: B3aMMOJICHCTBHE
C IIETI0YaMH, KUCIOTaMH U JPYr C JIPyrom (peakius
MOJTUKOH/ICHCAIUH). [lenTuaHas CBSI3b U TOJHUITCIITHIBL.
[IpruMeHeHre aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

benkn. [lepBuunas, BTOpPUYHAs,  TpPETUYHAas
CTPYKTYpbl O€nkoB. XHMHUYECKHE CBOHCTBA OENKOB:
TOpeHue, JeHATypauus, TMAPOJIN3, LBETHBIC PEAKLIHH.
Buonornyeckue pyHkunuN OEIKOB.

[Tonumepsl.  benku ©w  monMcaxapuabl  Kak
OHOIOIIMEPBI.

[Inactmaccel. IlomydeHune moauMMepoB peakuuen
MOJIMMEpHU3alun u MOJMKOHICHCAIH.
TepMonacTUUHbIE U TEPMOPEAKTUBHBIE IUIACTMACCHI.
IIpencraBurenu miacTmacc.

Hcnonp3oBanue B yueOHOU U

npodeccHOHABHOM IeATEIIBHOCTH

XUMUYECKUX TEPMUHOB U CHMBOJIMKH.
Ha3Banue M3YYEHHBIX BEILIECTB o
TPUBUAIILHON W MEXIYHApOTHOU
HOMEHKJIATypEe U OTpPa)XKEHUE COCTaBa 3ITHUX
COCIMHEHUII C TMOMOLIBI0  XHUMHYECKHX
dhopmyi.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C
MMOMOUIBI0 YPABHEHUN XUMUYECKUX PEAKIIHil
Hcnons3oBanre KOMIBIOTEPHBIX TEXHOIOTHUIA

JUTst 00pabOTKH U TIepelayll XUMUIECKON
nH(OpMAIINY U €€ MPEACTaBICHUS B pa3-
JIUYHBIX (popmax

VYcraHoBKa 3aBUCUMOCTH MEXIY

Ka4eCTBEHHOU M KOJUYECTBEHHOM

CTOpPOHAMHU XUMHUYECKHUX O0OBEKTOB U

IIPOLIECCOB.

Pemenne pacdeTHBIX 33729 110 XUMHUYECKUM
(dbopMynaM U ypaBHEHUSIM

OObsCHeHNE XUMHUYECKUX SIBJICHUH,
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Bonokna, nx kmaccudukanus. [lomydeHne BOJIOKOH.
OtnenbHbIC MPEACTAaBUTEIN XUMHUUECKUX BOJIOKOH.
Hemoncmpayuu

B3anmoneiicTBue aMMHaka M aHWIMHA C COJISTHOM
KHCJIOTOM.

Peaknus anunmuHa ¢ 6poMHOM BOIOH.

JlokazaTenbCcTBO HanMuus GyHKIIMOHAIBHBIX IPYII B
pacTBOpax aMUHOKHCIIOT.

PacTBopeHue u ocaxaeHne OEIKoB.

[IBeTHBIE peakiuu OEIKOB.

I'openue nTuybero nepa v WEpPCTAHON HUTH.

Ilpojpunvuvie u npogeccuonanvno 3nauumvle
71IeMeHmbl co0eprcanus. AMUHOKAIIPOHOBASI KHUCIIOTA.
Kanpon kak npencraBUTeNb MOIMAMUIAHBIX BOJIOKOH.

Hcnonp3oBanue THIPOIIH3a OenkoB B
HPOMBIIIJIEHHOCTH. [TonmuBUHUIXTIOPHL,
HOJUTETpaGTOPITUIICH (Tedion).

®deHonopopmanbaeruiHble IUIacTMaccesl.  Llemtymonn.
[TpoMbInITIEHHOE IPOU3BOCTBO XMMHUUECKHUX BOJIOKOH.

MIPOUCXOJSIIINX B IPUPO/IE, OBITY U HA
IIPOU3BOJICTBE.

Cobmroenue npaBmil 3KOJIOTHYECKH
IPaMOTHOI'O IIOBE/IEHUS B OKPYXKarolleH
cpene.

OueHka BIUSHUSA XUMUYECKOTO
3arpsA3HEHUs] OKPYXKAKOILEH Cpeibl Ha
OpraHu3M YeJIOBEKa U JPYTHE KUBBIC
OpraHHU3MBI.

Kputnueckas oneHka 10CTOBEpHOCTH
XUMHYECKON MH(POpMAIUH, TOCTYMAIOMIEH 13
pa3HbIX UCTOYHUKOB
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Jlabopamopuasa paboma
1 AMHAHOKHUCIIOTEI 1 OEJIKU 1 UX CBOMCTBA

Pacnio3naBanue miaacTMacc U BOJIOKOH.
OmnpeneneHne BO3MOKHOCTEH MPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B Pa3IMYHBIX
ycnoBusax. CoOIoieHre IpaBuil
0€301acHOT0 00pAaIIeHUs C TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMU, JTa0OPATOPHBIM
obopynoBanuem. [loaroroBka pacTBopoB
3aJJaHHOI KOHIICHTPAIIUU B OBITY U Ha MPO-
HU3BOACTBEC BrmosgHeHne XUMHYECKOT0
OKCIICPUMCHTA B IIOJIHOM COOTBECTCTBUH C
IpaBWJIaMU O€30MaCHOCTH.

Habmoenue, Gukcanus 1 onucanue
Pe3yJIbTaTOB MPOBEIACHHOTO AKCIIEPUMEHTA
[IpoBeseHne caMoCTOSITETLHOTO TIOUCKA
XUMHUYECKON HH(DOpMAIIH ¢
UCIIOJIb30BAHUEM Pa3IMYHBIX HCTOYHUKOB
(HayqHO-TIOYJISIPHBIX U3AaHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepuera).
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Cooeporcanue yuedoHoul OucyuniuHbl 6
Jlabopamopunasa paboma 1
Pacno3nasanue opzanuyecKux eeuiecme ¢ HOMOuLbI0 1
XUMUYECKUX PeaKyuil 2
Ilpakmuueckue 3anamusn
1 I'enemuueckasn céa3b opeaHu4ecKux euiecma 1
2 I'enemuueckas c6a3b HEOP2AHUYECKUX U 1
Op2aHuYecKux eeuiecme
Tema 2.5 O0o0menne | CamocmoamenvHas paboma [IpoBeaeHne caMoCTOATEIHHOTO MTOUCKA 8
3HAHUH no | /Hanucanue yenouex npeepauieHuii XUMHAYECKON HH(pOpMaIum ¢ 3
OpPraHu4ecKoil XUMUM | 2 HanucaHnue peghepamos UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB 3
3 Iloozomoexa no eonpocam 3auema (Hay4HO-TIOIYJISIPHBIX U3JAHUH, 2
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wutepnera). Ucnons3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH U1 00paboTKH
W TIepeiay XUMAYeCKOH HH(pOpMaIum 1 ee
MPEJCTABICHHS B PA3IMYHBIX (hopMax
Konmponvnas paboma no ooweit, Heopzanuueckoit u 1
OpP2aHUYECKOU XUMUU 1
JuddepeHpoBaHHbIN 3a4eT 1
Bcero aynuropHsix 114
CamocrosrenbHas paboTa 00y4aronmxcs
Hroro o7

35




171

36




2.3. Conep:xanune npopuIbHON COCTABJIAIOLIEH

Jlist mpodeccuii

15.01.05 Ceapwuk (py4HOU U YACMUYHO MEXAHUIUPOBAHHOU C8APKU

(Hannasxu)

15.01.25 Cmanounuk (memannoobpabomka)

15.01.26 Toxapw - yHusepcan

15.01.29 Konmponep cmanounvix u ciecapHuvix pabom
23.01.08 Cnecapb no pemonmy cmpoumenbHblX MAuluH
npOPHUILHON COCTABIISIIONIEH SIBISIOTCS CIASAYIOMNUE TUIAKTUYECKUE STUHUIIBI:

CnenuanbHOCTh HaumenoBanue pasziesoB u Tem
15.01.25 Cmanounux Meramibl. OCOOEGHHOCTH  CTPOCHUS
(memannoobpabomxa) aTOMOB U  KpucTtauioB. Dusnyeckue

cBoiicTBa  MeTtawioB.  Krnaccudukanus
METAJUIOB IO Pa3JIMYHbIM IPU3HAKAM.
XUMHAYECKHE CBOICTBA METaJIJIOB.
DONEKTPOXUMHYECKUNA PSAJ  HANpsHKEHUN
MeTauioB. Metaiutorepmusi.

OO6mme crnocoObl MOTYyYEHUS METAILIOB.
ITonsTue 0 METaJUTyPIrUu.
[TupomMeTtannyprus, TUAPOMETALTYPTUs U
anekTpomeTaryprusi. CruiaBbl YE€pHbBIE H
I[BETHBIE.
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15.01.29 Kowmponep cmanounwvix u
cllecapHuix pabom
15.01.26 Toxapw ynusepcan
23.01.08 Cnecapv no pemonmy
CMPOUMenbHbIX MAUUH

Metamnbl.  OCOOEHHOCTH  CTPOEHUS
aTOMOB M  KpHUCTAUIOB. Dusnueckue
cBoiictBa  MmeTayuioB.  Knaccudukarus
METaJUIOB 10 Pa3UYHBIM TMpPU3HAKAM.
XUMHAUYECKUE CBOWCTBA METaJUIOB.
DNEKTPOXUMHUUECKUI Pl  HaNpsHKEHUN
METa/uIOB. MeTtautoTepMusi.

OO6mme crocoObl MOTYyYECHUS METAIIIOB.
[lonsaTne 0 METaJULypruu.
[TupomeTaimyprusi, TUAPOMETAIUTYPTHUS U
anekTpoMerauryprus. CruiaBel 4YepHbIE U
LIBETHBIE.

DIIEKTPOJIUTAYECKAS JIUCCOLIALINS.
DIIEKTPOJIATHI " HEDJICKTPOUTHL.
DIIEKTPOIUTHYECKAS JTCCOLIMALIAS.
MexaHu3mbl AIEKTPOJIUTUYECKOMN

JIACCOIMALINY I BEIIECTB C Pa3INYHbIMU
TUTIAMHU XUMHUYECKOU CBSI3H.
['mapatupoBaHHbIE U HETUAPATUPOBAHHBIC
noHbl.  CreneHb  BIEKTPOIUTUYECKOU
nuccoranuu.  CuibHbIE U cladbie
3NEKTPOJUTHL. OCHOBHBIE MOJIOKEHUS TEO-
pUH  BJIEKTPOJUTHYECKON TUCCOIUALINH.
Kucnotel, oOcCHOBaHMST W COJIM  Kak
AJIEKTPOJIUTBHIL.
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15.01.05 Ceapwuk (pyuHou u 4acmuyHo
MeXaunu3upoB8aHHol ceapKu (Han1aeKu)

Metamnbl.  OCOOEHHOCTH  CTPOEHUS
aTOMOB H  KpHUCTAUIOB. (Du3nyeckue
cBoifictBa  MmeTayuioB.  Knaccudukarus
METAJIJIOB IO Pa3jIMYHBIM IPU3HAKAM.
XUMUYECKHUE CBOMCTBA METaJIJIOB.
DIEeKTPOXUMHUUECKUNA  PAJ  HANpsHKECHUN
METAJIIOB. MeTtamnorepmust.

OOi1tre cII0COOBI IOy IeHUST
MeTaJIoB. IloHSTHE 0 MeTaJITypruu.
IIupomerastyprus,
TUJIPOMETAJLIIYPTUS U
asiekTpoMeTaLTyprusa. CiiaBsl
YyepHbIEe U ITBETHEHIE.

DIIEKTPOJIUTAYECKAS JIUCCOLIALINS.
DIIEKTPOJIATHI " HEJJICKTPOUTHI.
DIIEKTPOIUTHYECKAS JTCCOLIMAIIAS.
MexaHu3mbl AIEKTPOJIUTUYECKOMN

JICCOLUALINY JIJISl BEIIECTB C PA3IMUHBIMU
TUIIAMU XUMHUYECKOMN CBSI3U.
I'mapaTvpoBaHHbBIE M HETUAPATUPOBAHHBIC
noHbl.  CremeHb  AIEKTPOJMTHUYECKOM
muccormanyu.  CuoiapHBIE ® - cialble
ANEKTPOIUTHI. OCHOBHBIC TTOJIOKEHUS TE€O-
pUU  DJIEKTPOJUTUUYECKON JUCCOIHMALINH.
KucnoTel, OCHOBaHMS W COJIM  Kak
AJIEKTPOJIUTHI.

Ankanpl. AJKaHBI: TOMOJIOTUYECKHH
psl, U30MEPUSI 1 HOMEHKJIATypa aJIKaHOB.
XUMHUYECKHE CBOMCTBA ajakaHOB (MeTaHa,
ATaHa): rOpeHue, 3aMeIlEeHHE,
pasioxKeHue, JETUAPUPOBAHUE.
[IpuMeHeHue aJKaHOB HAa OCHOBE CBOMCTB.

AJNKeHbl. OTWJIEH, €ro MNoJy4eHue

(neruapupoBaHUEM ATaHa,
JENOJIMMEpHU3aLei MOJIN3TUJIEHA).
I'omonornueckunii pan, usomepus,

HOMEHKJIaTypa  QJIKCHOB. XUMUYECKHE
CBOMCTBA ATUICHA: ropeHue,
KayeCTBEHHbIE PEaKIMKU (0OeclBEUnBaHUE
OpOMHOM BOJBI U PacTBOpa MepMaHraHaTa
Kans), TUAparauvs, [OJIUMEepU3alusl.
IIpumeHeHne 9TUIeHa Ha OCHOBE CBOKCTB.

Jluensl n kayuyku. llonstue o JIMeHax




3. YCJIIOBUS PEAJIM3AIINN YUYEBHOMU JUCIHHAIIJINHBI
3.1. TpeGoBaHus K MHUHUMAJILHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrneYeHnIo

Peanusaruss mporpaMmbl  JTUCIMIUIMHBI TPeOyeT HaIU4HMs y4eOHOTO
kaOuHeTa XuMuH, JadbopaTopuu XuMuu
Oo0opynoBaHrne yueOHOro KaOHWHETa CIEIIMaJIM3UPOBAHHON y4YeOHOM
Me0esJbl0 U CPeJICTBAMH OOyYeHUs, JIOCTATOYHBIMH JJIs BBIIOJTHEHUS
TpeOOBaHMI K YPOBHIO IIOATOTOBKN 00YUAIOIINXCS
O6opynoBanue mabopaTopuu U pabovnx MecT J1abopaTopuu:
MHOTO(YHKITMOHAJIbHBIN KOMILJIEKC ITPeIoJaBaTe I,
- HaTypaJbHbIe 00bEKThI, MOJIEJIH, IPHUOOPHI 1 HAOOPHI AJIs
IIOCTAHOBKHU JEMOHCTPAITMOHHOT0 U YYeHIUYECKOT0 9KCIIEPUMEHTA;
- IIeYaTHBIe U 9KPAHHO-3BYKOBEIE CPEJICTBA O0yUEeHUS;
- CpeJcTBa HOBBHIX MH(POPMAIITMOHHBIX TEXHOJIOTHH;
- PEeaKTUBBHI;
- IIepeYHU OCHOBHOM U JOIIOJTHUTEJILHON yUeOHOM JTUTepaTyphl;
- BcmomoraTeJIbHOe 000pyIOBaHUE U HHCTPYKITUY;
- OMOJIMOTEeUYHBIN (POHI.

Texuuueckue cpenctBa 0OydeHHs: MYJIBTUMeIUIHOe 000pyI0BaHIIeE,
IIOCPEICTBOM KOTOPOI'O YUYACTHHKHM 00pas3oBaTEJILHOTO IIpollecca MOTYT
OIpOCMAaTPUBATh BU3YAJBHYI0 HHQPOPMAIIMIO II0 XWMHUHM, CO34aBaTh
Ipe3eHTallui, BUJeoMaTepuaJibl U T. II.

3.2. UudopmanmonHoe odecredeHune

NudopmarimonHoe  obecriedeHne  OOy4YEHHUSI  COJICPKUT  IEPEUCHb
PEKOMEHIyeMbIX Y4eOHbIX u3AaHuii, WHTepHEeT-pecypcoB, IOMOIHUTEIbHON
JIUTEPATYPBI.
ANA CTyAEHTOB

I'abpuenan O.C, Ocmpoymos H.I. Xumusa pnasa mupodeccuii u
CIIEIIMAJILHOCTEM TEXHUYECKOI'0 NPOQHIIA: YIYEOHHMK [JIA  CTYI.
yupeskIeHu cped. mpod. oopasoBauusa. — M., 2014.

I'abpuenan O.C, Ocmpoymos H.I'., Ocmpoymosea E.E. u Op.
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XyuMusg i IIpopecCHuil M CIEIMAJIBHOCTEHM eCTeCTBEHHO-HAYIHOIO
OpouIst: yUeOHUK IJI CTYI. YUPEeKIeHUH cpeld. IIpod. 00pa3oBaHUI.
— M., 2014.

I'abpuenan 0O.C., Ocmpoymose H.I'. Xumus pyia mpodeccuii u
CIIEITMAJIBHOCTEH  COI[MAJIBHOOKOHOMHYECKOI0 M  I'YMaHHTAPHOIO
npoduiieii: y4eOHUK JIJIS CTYI. YIPEKISeHUH cped. IIpod. 00pasoBaHUs.
— M., 2014.

I'abpuenan 0O.C., Ocmpoymos H.I'., Cnaoros C.A., /lopogheesa
H.M. Ilpakturym: yue0. mocoOme OJIs CTYHd. YUPe:kIeHHIH cpes. IIpod.
obpasoBaumusa. — M., 2014.

I'abpuenan 0O.C., Ocmpoymos H.I., Cnaorxos C.A. Xumus:
mocooOme mJia moarotoBku k EI'D: yueb. mocodume I CTyd. yUpeskIeHUH
cpen. rpod. oopasosanmus. — M., 2014.

I'abpuenan O.C, Jlvicoea I.I. Xumwmsa. Tecrtol, 3amaun u
yOpasKHEeHUd: ydeOd. IocoOme O CTYH. YUYpesKIeHH cped. IIpod.
obpasoBaumusa. — M., 2014.

Epoxun IO.M., Koeanieea H.B. Xumums piasa 1upodeccuii u
CIIEITMAJIbHOCTEH TEeXHHYECKOI0 U eCTEeCTBEHHO-HAYYHOTO HpOduIeti:
VUEOHUK [JII CTYI. VYPe:KIeHHH cpend. mpod. odOpasoBaHmsa. — M.,
2014.

Epoxun IO.M. Xumusa: 3agaun u yIpaskHeHUS: yued. mocodue s
CTYI. YUpeskIeHIil cpe. mpod. oopasosanusa. — M., 2014.

Epoxun FKO. M. COOpHHK TeCTOBBIX 3aJaHHH II0 XUMHUU. yueO.
mocoOme JJIsI CTY/. YUpeskIeHuH cpe. mpod. oopasoBauusa. — M., 2014.

Epoxun IO. M., Kosanesa H. Bb. Xumusa gnsa mpodeccuii u
CIIEITMAJIBHOCTEH TEeXHUYECKOTO MPOQuiIsa. IJIeKTPOHHBIA yd4eOHO-
MeToaudecKkui kominiexc. — M., 2014.

Cnaoros C. A, Ocmpoymoe H.I'., I'abpuenan O.C, JIykvarnosa
H.H. Xumus [y 1IpoeccHii ¢ CIeIHAJILHOCTEH TEeXHHYECKOI0
Ipoduias. DJIEKTPOHHOE IPUJIoKeHre (9JIeKTPOHHOEe yueOHOe M3TaHIe)
IIJIS CTYD. YYpeskIeHui cped. mpod. oopasoBauusa. — M., 2014.

Pyoszumuc I'.E., @envoman @.I'. Xumus: Heopearn. xumus: Yueb.
ons 8 Ka. cpeo. wk. — 2-e u3o.- M.: IIpoceewernue, 2014.

Pyosumuc I'.E., @envoman D.I. Xumus: Heopean. xumus: Yueb.
o 9 ka. cpeo. wk. — 2-e u3o.- M.: IIpoceewerue, 2014.

Pyosumuc I'.E., @envoman @D.I. Xumusn: 10 wkn.. yueb oas
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obuweobpaszosam. yupescoeruii M.: OOO « Hzoamenvcmeo ACT»: OOO
« U30amenvcmeo Acmpenwv», 2014.

Pyosumuc I'.E., @envoman D.I.

Xumus: Opean. xumusn. OcHosvr obw,. xumuu (Obobwerue u
yenybnernue ananuil): Yueb. onsa 11 k. obueobpazosam. yupexrcoeHull.
— M.: IIpocsewerue, 2014.

AnA npenopaBatens

Oenepanpapiii 3akoH oT 29.11.2012 Ne 273-O3 «O06 obpaszoBaHuu B
Poccuiickoit @emgeparrmm.

IIpurkas MunucrepcrBa oopasoBanus u Hayku PO ot 17.05.2012 Ne
413 «O0 YTBEPKICHUU eqepanbHOTO TOCYJAPCTBEHHOTO
oOpas3oBaTeJILHOIO CcTaHgapTa cpegHero (moJiHoOro) oOmero  00-
Pa3oBaHUI.

IIpukas MunncrepctBa oopasoBanus u Hayku PO ot 29.12.2014 Ne
1645 «O BHecenun uameHenuil B IIpukas MuHMCcTepcTBa 00pa3oBaHUs
u "Hayku PO or 17.05.2012 Ne 413 “O0 yrBep:xkIeHnn QeaepabHOIo
roCyJapCTBEHHOI0 00pa30BaTeJILHOTO CTaHgapTa cpemgHero (IIOJIHOIo)
o0111er0 00pa3oBaHUT ».

IImcemo JlemapramMeHTa TOCYyJApCTBEHHOM IIOJHUTHKU B cdepe
moaroroBku paboumx xagpoB u JIIIO Mwunobpumayku Poccum ot
17.03.2015 No 06-259 «PexomMeHIaIIMuy II0 OPTAHH3AIUN IIOJIyUYEHUS
cpegHero 0011IeTO obpasoBaHUI B Ipegesax OCBOEHUS
oOpas3oBaTeJIbHBIX IIPOrpaMm CpeaHero IIPOheCcCOHATIBLHOTO
oOpa3oBaHusA Ha 0Oa3e OCHOBHOIO OOIIEro oOpa30BaHHA C YyYETOM
TpeboBaHuii QeaepanabHBIX TIOCYJAapCTBEHHBLIX 00pa3oBaTeIbHBIX
CTAHIAPTOB M II0JIyYaeMoil Mpodpeccuy HJIHN CIIeIIHAJIbHOCTA CPeqHero
npodpeccroHaJIbFHOI0 00Pa30BaAHUSI).

I'abpuenan 0O.C., Jlbicoea [I'.I. Xumuga: KHHUra g
mpenogaBaTesis: yued.-meros. mocoome. — M., 2012.

I'abpuenan O.C. u op. Xumus s npodeccuii U cHelrmaJIbHOCTen
TeXHUYECKOTO0 IPOodusa (3JIeKTPOHHOE IIPUJIOKEHIIE).

WHTEPHeT-pecypchbl
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www.pvg.mk.ru (omumiuanga «Ilokopu BopobbeBsl ropem).

www.hemi.wallst.ru  (Ob6pasoBaTenpHBI  CaAUT /s  IIKOJLHUKOB

«XuMus).
www.alhimikov.net (O6pa3oBaTeIbHBIN CANT JI IIKOJILHITKOB).

www.chem.msu.su (QJieKTpoHHAasE OMOJIMOTEKA 10 XUMUH).

www.enauki.ru (mETepHeT-u3nanue 0jia yuutesei « EcrecTBeHHbBIE

HAYKI»).
www.1september.ru (meTomuueckas rasera «IlepBoe ceHTsIOpA»).

www.hvsh.ru (seypaa «XuMHS B IIIKOJIE»).
www.hij.ru (rypHaI «XuMHASI 1 5KASHBY).
www.chemistry-chemists.com (aJ1eKTPOHHBIHN sKypHATI «XUMUKA 1

XUMUSI»).

4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JACTOUTIIAHBI

KoHTpons W oIleHKa pe3yiabTaTOB OCBOCHHSI YYEOHOW JTUCIIUATIITUHBI
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OCYIIECTBIISIETCS TPEMOJIABATENIEM B IIPOLECCE IMPOBEACHUA IPAKTUUECKUX
3aHATHUH, Ja0OpaTOpHBIX pabOT, TECTUPOBAHHUA, a TaKXKe B pe3yjbTare
BBIIIOJTHEHUS ~ OOY4YalOIIMMUCS ~ WHJIMBUAYAIbHBIX  3aJlaHUM,  MPOEKTOB,
HWCCIIeJOBaHMUM.

Pe3ynbraThl 00yueHMs pacKpbIBaIOTCS Yepe3 YCBOCHHBIC 3HAHUS U

NpUOOpEeTEeHHbIE  YMEHHWs, HampaBJCHHbIE Ha  NpuoOpeTeHHe  OOUIMX

KOMIIETEHIIHH.
Pe3ysibTaThl 00yuenus (MpeaMeTHbIE) DopMbI M METOAbI KOHTPOJISA
Ha YpOBHE y4eOHBIX JeHCTBUN U OLIEHKH pPe3y/IbTAaTOB
o0yueHust
1 2

- cOPMHUPOBAHHOCTh TPEACTABICHUIA Haburonierne B xone o0y4eHus
O MeCTe XUMHUU B COBPEMEHHOU Y CTHBIE OTBETHI
Hay4YHOU KapTUHE MUpa;
IIOHUManue  pojaun  XUMHHM B I[TpakTuueckue paboThl, OTUET 110
dbopMupoBaHUU Kpyrozopa u QyHK- BCP, yctHbIe OTBETEI
IMOHAILHOM TPaMOTHOCTHU VCTHEIE OTBETHI, 1a00paTOPHEIE
yelroBeKa s peleHns pabotel, [IpakTHyeckue paboTel
HpaKTI/IqCCKI/IX 3a/ad4, 3anonHenue CPaBHHUTCIBbHBIX Ta6J'II/III

- BJIAJCHHUE OCHOBOIIOJIaralr0IuMH JlabopaTopnas pabora
XUMHUYECKUMU IIOHATHAMH, Beictymienue ¢ coobnieHreM
TCOpHUAMU, 3aKOHaMH U ITonroroBka npe3eHTauu
3aKOHOMEPHOCTSAMU; YBEPEHHOE Otuer no BCP
I10JIb30BaHHE XUMHUYECKON TTOArOTOBKA COOGLICHHI,
TEPMHUHOJIOTUEN U CUMBOJIUKOW; naboparopHas paboTa

- BJIAACHUEC OCHOBHBIMHU METOoJaMU 3KCHepTHoe Ha6J'IIO,Z[CHI/IC,
HAy4HOI'O MO3HAHW, na60paT0pHLIe N MPAKTUYCCKUE

paboThI

VICIIOJIB3YEMBIMHU B XAMUU:
HaOIIOCHUEM, omucaHuem, |  S3UHTa POSKTHBIX paGoT
U3MEPEHUEM, DKCIIEPUMEHTOM;

yMeHue 00pabaThiBaTh, OOBSICHITH
pe3yNIbTaThl MPOBEICHHBIX OIBITOB
W JenaTh BBIBOJBI, TOTOBHOCTh M
CIIOCOOHOCTh TMPUMEHSITH METObI
TIO3HAHHUS npu pelIeHnn
MPAKTUYECKUX 3a7ady;
c(hOpMHUPOBAHHOCTh YMEHHSI J1aBaTh
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KOJIMYCCTBCHHBIC OLCHKH "

MIPOU3BOIUTH pacueTsl 1o
XUMUYECKUM dopmynam U
ypaBHEHHSAM;

. BJIQJICHUE  TPaBWJIAMH  TEXHUKH
0€30MaCHOCTH MPH HCIIOJIb30BAHUH
XUMHYCCKHUX BEIICCTB;

- cOpPMHPOBAHHOCTh  COOCTBEHHOM
MO3UIIMK [0  OTHONICHHIO K

XUMHAYECKOU uH(popManuu,
[OJIy4aeMOu u3 Pa3HbIX
UCTOYHHUKOB.
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[Ipunoxenue 1

IJIAHUPOBAHUE YYEBHBIX 3AHSITUI C UCITOJIb30BAHUEM
AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METO10OB

OBYYEHUA

Tema yuyeOHOrO
3aHATHUSA

Kour-
BO
4acoB

AKTHBHbBIE "
HHTEPAKTHUBHbIE
¢popMbI 1 METOABI
00y4yeHus

dhopmMupyembie
YHHUBEpCaIbHBIC
y4eOHBIC ICUCTBUS

[lepnoanueckuii 3aK0H
J.1. MennaeneeBa

ACJIOBasd Urpa,

3HaHus
TEPMUHOJIOTHH,
YMEHHE  OIpEIesTh
GyHKIMH ~ HAYYHOTO
MIO3HAHMUS, HaBBIKU
paboTHI B rpymie

XUMHAYECKUE
BellleCTBa BO
Bcenennon

MHTEpaKTUBHAs JICKLUs
IpyInIoBas

3HaHus
TEPMHUHOJIOTHH,
YMEHUE  OIpEelelsiTh
(GYyHKIIMM ~ HAy4yHOTO
MO3HaHUA, HaBBIKH
paboThI B rpymIe

Ctpoenue
OpTraHUYECKUX
BCIIIECTB

MeTo ] paboThI B MaJIbIX
rpyImmax:

3HaHUs
TEPMUHOJIOTHH,
YMEHUE  OIpEeaesiTh
(GYyHKIIMM ~ HAy4yHOTO
MO3HaHUA, HaBBIKH
paboThI B rpymre

[IpenenvHbIe
yTIEBOAOPOIbI
O0COOEHHOCTH

n Hux

KOJUIOKBUYM;

3HaHUs
TE€PMUHOJIOTHH,
YMEHHE  OIPEIeNsATh
GyHKIMKH ~ HAY4YHOTO
MO3HAHUS, HaBBIKH
paboTel B  TpymIe,
paboTel Cc Hay4dHOH
JIUTEPaTypou

YriaeBogopoasl  Kak
OCHOBHBIM HMCTOYHHK
SHEPrUu

METO]I «MO3TOBOM HITYPpM»,

3HaHus
TEPMUHOJIOTHH,
YMEHHE  OIpPEIesATh
GYHKIIUM ~ HAy4YyHOTO
MO3HaHUS, HaBBIKU
paboTel B TpYIIIIE,
paboTbl Cc HayyHOHU
JIUTEPATYPOi
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[TpumepHbie TeMbl pedepaToB (JOKIAI0B),
WH/IMBHUTyQJIbHBIX TTPOEKTOB

buorexHonorus u renHas nHxxeHepus — TexHosiorun XXI Beka.
HanoTtexHosorus Kak NpUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKU U
npousBozcTBa B Pocculickon denepamnumu.

CoBpeMeHHbIE METO/TIbI 00e33apasKUBaHUS BOJIBI.

AJIOTPOIHS METAJUIOB.

Kuznb u gesarensHocTh JI.M.Menneneena.

«Ilepuognueckomy 3aKoHY OyyIiee He TPO3UT Pa3pyIICHUEM. .. )»
Cunres 114-ro snemMenTa — TpUyM{Q pOCCUNCKHUX (PU3UKOB-AIEPIIHKOB.
H3otonsl Bogopoaa.

Hcnonp30BaHne paJuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIENISX.
PeHTreHoBCckO€ U3IIy4eHnEe U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJIUIIMHE.
[imazmMa — yeTBepTOE COCTOSHUE BELIECTBA.

AMopdHBbIe BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpyKaroliei cpeaibl OT XMMAYECKOTO 3arpsi3HCHMUSL.
KonnuecTBeHHbIE Xa-paKTEPUCTUKH 3arPsI3BHEHUS OKPYKAIOIIEH CPEIbl.
[Ipumenenune TBepI0TO U ra3o00pa3Horo okcuaa yriaeposaa (IV).
3amuTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyGoaucnepcHbie CUCTEMBI, UX KJIacCU(PUKAIMS U UCTIOIb30BaHUE B
npodeccro-HaIbHOM eATeTbHOCTH.

Kocmernueckue remnm.

[IprMeHenne CyCcnieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepabl ¥ TOpHBIE TTOPOJIbI KAK OCHOBA JIUTOCHEPHI.

PactBops!l BOKpyr Hac. TuIsl pacTBOpOB.

Bopa xak peareHT u cpeaa it XMMUYECKOT0 Tpolecca.

Kuznb u nearenbHocts C.AppeHuyca.

Bxitag oTedeCTBEHHBIX YUEHBIX B PA3BUTHUE TCOPUU IJIEKTPOIUTHUECKOU

JIIACCOLIMA-1IAH.

YcTpaHeHue KeCTKOCTH BOJIbI HA POMBILIEHHBIX PEANPUATHUSX.
CepHas KHuCIIOTa — «XJI€0 XUMUYECKON TTPOMBITINICHHOCTHY.
Hcnonb3oBaHre MUHEPAIBHBIX KUCIOT HA MPEINPUATHIX PA3JTMUYHOTO
npodus.

OKcubl ¥ CONU KaK CTPOUTEIbHBIE MATEPUATIBI.

Hcropus rurca.

[ToBapeHHast colb KaK XUMUYECKOE ChIPBE.

MHuoronukuii KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIIIIEHHOCTH, B
OBITY.

Peakunu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BuptyanbHO€ MOAETMPOBAHNE XUMHUYECKUX IIPOLIECCOB.
DIIEKTPOJIN3 paCTBOPOB JIEKTPOJIUTOB.

DIEeKTPOJIN3 PaCILIaBOB 3IEKTPOJIUTOB. 47



* IIpakTryeckoe MpUMEHEHHE NEKTPOIn3a: padhuHUPOBAHNE,
rajibBaHOIUIACTUKA, TaJIbBAHOCTETUSI.
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6.JINCT U3MEHEHUI 1 JIOIIOJTHEHUI, BHECEHHBIX
B PABOYVIO IIPOTPAMMY

Ne HU3MCHCHUS, 1aTa BHCCCHUS N3MCHCHUA, Ne CTpaHuIbl C UI3MCHCHHUEM,

BbIJIO

CTAJIO

OcHoBanue:

IToanucek JUIa BHECHIETr0 H3MEHEHHUS
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