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1. HACHHOPT NPOI'PAMMBI INCIUIIJINHBI

1.100aacTh NpUMeHeHUs] TPOTPaAMMBbI

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YaCThbIO MPOTPaMMBI
MOATOTOBKM CHEUHAIMCTOB CpelHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
cnenuanbHocT15.02.140cHaienne cpencTBaMu aBTOMATU3AIUU TEXHOJIOTHYECKUX
IPOLIECCOB U MPOU3BOJICTB (10 OTpacisiM). JlaHHas TUCHUILIMHA U3YYaeTCsl C YYeTOM
npoduis moayyaemMoro npodeccnoHarIbHOro 00pa30BaHuUA.
CocTaBieHa B COOTBETCTBHH C MPHUMEPHOM MPOrpaMMOil y4eOHOM JUCIUILTNHBI
«Xumus» TUTSt pohecCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHM3aLNN,
peKOoMeH0BaHHbIX DeqepaibHbIM TOCYIAPCTBEHHBIM ABTOHOMHBIM YUPEKICHUEM
«DenepanbHbli UHCTUTYT pa3Butusa oOpazoBanus» (OI'AY «DUPO») B kauectBe
MPUMEPHOM  TPOrpaMMbl  JUIsl  pealu3aldd OCHOBHOM  MpodecCHOHAIbHOU
oOpaszoBarenbHOM mporpammbl CIIO Ha 0a3e OCHOBHOro o0mIero oOpa3oBaHUs C
noyueHueMm cpeaHero ooimiero oopazoanus (IIporokon Ne 3 ot 21 wmrons 2015 r.
Perucrtpanmonnsiit Homep peneHzun 385 ot 23 utons 2015 r. DAY «OUPOy»). (C
U3MEHEHUSIMU U JonojHeHusIMu oT 25.05.2017).

1.2. MecTto y4eOHOM AUCHMIUIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIeHMATHCTOB CPeIHEro 3BeHa:
O0611e006pazoBaTENbHBIN UK, OOIIUE YYeOHBIC TUCIUTIITUHBI

1.3. Heau u 3aga4d y4eOHOM IMCHUIUIMHBI — TPe0OBaHUA K pe3yJbTaTam
OCBOCHUSA YUEOHOM TMCIUTIIHHbI:

Conepxanue NporpaMmbl y4eOHOM AUCITUTIIIUHBI « XUMHUS HAPaBICHO HA
JNOCTHKEHUE CIEAYIOIINX LeJIe:

e (¢opMupoBaHue Yy O0OydYarOIIMXCS yMEHMsS  OLIEHMBAaTh  3HAYUMOCTb
XUMHYECKOTO 3HAHUSA JUIs KaXKI0I0 YETIOBEKa,;

e (opmupoBaHue y 0OydarOIMUXCA IEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIH
XUMHAHA B CO3JaHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHPA;
yMEHUSI OOBSICHATH OOBEKTHl U MPOIECCHl OKPYKAIOIIEH JeCTBUTEIBHOCTH:
MPUPOJHON, COUHUAIBHOM, KYJIBTYPHOW, TEXHUYECKOM CPENbI, — HCIOIb3YS
JUISL TOTO XMMUYECKUE 3HAHUS;

® pa3BUTHE y OOy4arommxcs YMEHUN pa3ianyaTh (PaKTbl U OLEHKH, CPABHUBAThH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBS3b C KPUTEPUSIMHU OLEHOK M CBA3b
KPUTEPUEB C ONPEACICHHOW CHUCTEeMOM UEHHOCTEH, (OpMynIHpoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;



e npuobpereHHe OOyYarOIIMMHCS OMbITa Pa3HOOOPA3HOW JAESITENbHOCTH,
MO3HAHUS ¥ CaMOIIO3HAHMS;, KJIIOUEBBIX HABBHIKOB, MMEIOLINX YHHUBEPCAIHHOE
3HA4YCeHHUE JUJIsl Pa3IMYHBIX BUAOB JIEATEIBHOCTU (HABBIKOB PELICHHUS MPodieMm,
OPUHATHA  pPELICHWM, ToHMCKa, aHaim3a W 00paboTku HHOpMAIH,
KOMMYHUKATHUBHBIX ~ HAaBBIKOB, HAaBBIKOB H3MEpPEHHUH, COTPYIHHYECTBA,
0e30macHOro OOpaIIeHUs ¢ BEIMECTBAMH B TIOBCETHEBHOM JKU3HM).

B pesyabrare ulyyeHusi y4eOHOM JAUCHMIVIMHBI «XHMMHUSD» O0OyYAIOLUMHCH
A0JIZKeH 00/1a1aTh 00IIMMM KOMIIETeHIUSAMM

OK 2. OcymiecTBasTh MOUCK, aHATHU3 U HHTEPIPETALUIO HH(OPMALIUU, HEOOXO0 TUMOM
JUTA BBITIOTHEHUS 33124 PO ECCHOHATBHON AeSITETbHOCTH.

OK 7. CopneiicTBOBaTh COXpPAHEHHUIO OKPYXKAIOIIEH Cpelbl, PecypcocOEpEKEeHHUIO,
3¢ (}EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

OK 9. MHcnonb3oBaTh HH(OpPMALMOHHBIE TEXHOJOTUU B NPOoecCHOHAIbHON
NEATEIIBHOCTH.



PE3YJIbTATBI OCBOEHUS YYEBHON JUCIIUITJIANHBI
OcBoeHnue coaepxaHusl yueOHOM TUCHUTUTUHBI « XUMHUsD 00€CTIeUnBAET TIOCTHIKEHHUE
CTYJIEHTaMH CIEAYIOIIHNX PE3YIbTATOB:

* TUYHOCHIHBIX:

- YyBCTBO TOPAOCTA W YBaXKECHUS K HCTOPUM W JOCTHKEHUAM OTEUYECTBEHHOM
XUMUYECKON HayKH,; XHMHUYECKH TPaMOTHOE IIOBEICHHE B TpodeccHoHaIbHOMI
NEATETPHOCTH W B OBITY TIpU OOpalleHWH ¢ XUMHUYECKUMHU BEIECTBAMH,
MaTepualiaMy U MPOLECCAMMU;

- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30BaHMsSI M TOBBINICHUS KBAIM(PUKALUU B
n30paHHOM mpodeccHoHaNbHON JeSTENPHOCTH M OOBEKTUBHOE OCO3HAHHME POJIH
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE HCHOJIb30BaTh JOCTHUKEHUS COBPEMEHHOM XHMHYECKOM HAyKH U
XUMUYECKUX TEXHOJOTUN JJIi TOBBIIIEHUST COOCTBEHHOTO HHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NPOo(dhecCHOHATBHOM IEATENbHOCTH;

* MemanpeomMemmuoix:

- HCIIOJIb30BAHUE DPA3JIMYHBIX BUJOB MO3HABATEIIBHOM AEATEIBHOCTA W OCHOBHBIX
HMHTEIJIEKTYaJIbHBIX omepauil (IOCTaHOBKM 3ajadyu, (OpMYJIHUPOBAHUS TUIIOTES,
aHajluM3a W CHUHTE3a, CpaBHEHUS, OOOOIICHUS, CHUCTEMAaTU3alliU, BBISIBICHUS
MPUYUHHO-CJICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (POPMYIUPOBAHUS BBIBOJIOB)
JUISL PELICHUS TTIOCTABICHHOW 3a/1a4d, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/ieHUs, HAYyYHOTO OJKCIIEPUMEHTA) [UJIi M3YyYeHUs] pa3IU4HbIX CTOPOH
XUMUYECKUX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAMMOCTH
CTaJIKUBAThCS B MpodeccuoHanbHOM chepe;

- WCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JUISl  IIOJYYEHUS XUMHUYECKON
uH(bOpMaIINK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JMJIA JOCTXKEHUS XOPOIIHMX
pe3ynbTaToB B MpodeccuoHanbHoM chepe;

* nPEOMEmHbBIX:

- c(hOpPMUPOBAHHOCTh MPEJACTABICHUN O MECTE€ XHMHH B COBPEMEHHOW HAy4YHOU
KapTUHE MUpa; T[OHMMAaHUE POJU XUMUU B (HOPMUPOBAHUU Kpyrosopa H
(GyHKIIMOHATBHOM TPaMOTHOCTHU Y€JIOBEKA JIJI PELICHUs MPAKTUYECKUX 3aJ1ay;

- BJIaJICHHE OCHOBOIIOJIAral0IMMHA XUMAYECKUMU TTOHIATUSAMU, TEOPUIMH, 3aKOHAMU
U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE TOJIb30BAHUE XUMHYECKOW TEPMHUHOJIOTHEN H
CHUMBOJIUKOM;

- BJIQJICHHE OCHOBHBIMHU METOJIAMU HAYYHOI'O TTO3HAHUS, UCIIOJIb3yEMbIMHA B XUMHUU:
HaOIIOICHHUEM, ONMCAHUEM, U3MEPECHUEM, AKCIIEPUMEHTOM; YMEHUE
00pabaThIBaTh,00BSCHATh PE3YJbTAThl MPOBEICHHBIX OMBITOB W JENIaTh BBIBOJIBI;
TOTOBHOCTh W CIIOCOOHOCTh TMPUMEHATH METOJbI TIO3HAHUSA TPU PEHICHUH
MPAKTUYECKUX 33/1a4;

- copMUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIIGHKH M TMPOU3BOJIUTH
pacyeTsl Mo XUMUYecKuM (GopMyJiaM U ypaBHEHUSIM; BIIaJieHHUE TTPaBUJIaMH TEXHUKHU
0€30IaCHOCTH MPU UCTIONb30BAHUHU XUMUUECKUX BEILIECTB;

- c(OpMHUPOBAHHOCTL COOCTBEHHOM TMO3UIMU 10 OTHOIIEHUIO K XUMHUYECKOM
uH(opMaIm, mojiydyaeMoi U3 pa3HbIX HCTOYHUKOB.



1.4. KosimyecTBO 4aCOB HA 0CBOEHUE MPOrPaMMbl Y4eOHOM AUCHUIIITUHBI:

Bcero no yuebnomy many 78 yacos.



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueOHoii padoTbl

Oo6vem uacoe

Bcero mo yueoHOMY IIaHy 78
B TOM 4YHCJIe BO B3aUMO/1eliCTBUH ¢ NMPenoaaBaTejiemM 78
MPAKTUYECKUE 3aHATHUS 10
itaboparopHast pabora 6
TEOPETUYECKUE 3aHATU 62

8AYCT.

B coorBercTBUM ¢ y4eOHBIM IIaHOM 1O HTOraMm | cemecTtpa arrecTanus MPOBOIMTCS B BUIC
«Apyrue Gopmbl KOHTPOIISD» (CpeaHMIA Al IO TEKYIIUM OIEHKAM YCIIEBAEMOCTH ).
[To nToram n3yueHus AUCHMILIMHEL BO || cemecTpe oOydaromuecs caatoT nuddepeHInpOoBaHHbIN




2.2 TemaTn4yecKuH NJIAH U COAEPKAHUE YUeOHON JUCHUNIIMHBI«XUMHUSD)

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOro MaTepuasa, JJabopatopubie padoThl U MPAKTHYECKHUE
3aHSATHS, CAMOCTOSITEJILHAs pad0Ta CTYJ1eHTOB, KypcoBasi padora (ImpoeKT)

O0BbeM yacoB

YpoBeHnb
OCBOEHH

1

2

4

BBenenue.

Conep:kanue y4eOHOT0 MaTepuaJia

2-3

Hayunble MeTO/1bI IO3HAHUS BEILIECTB U XUMUYECKUX sIBJICHUH. PoJb skcriepuMeHTa
U TEOpUM B XUMHHM. 3Hau€HUE XUMUU 1pu ocBoeHuu npodeccuit CIIO u
cneuuansHoctelt CI1O texHnyeckoro npoduis npodeccuoHalbHOro 00pa3oBaHusl.

Pazgen 1.

OO0umasi ¥ HeopraHuYecKasi XUMHS

1.1. OcHOBHEIE
MOHATHA U 3aKOHBI
XHMHUHA

Coaep:xanue yueOHOro MaTepuaJia

2-3

CocraB BeuiecTBa. XuMuueckue 3ieMeHTbl. CrocoObl CyIIeCTBOBAHUS XUMHUYECKUX
AJIEMEHTOB: aTOMBbl, IIPOCTBIE M CIIOKHBIE BEIleCTBA. BeriecTBa MOCTOSHHOTO U
IIEPEMEHHOI0  COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. BerecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJISIpHOro crTpoeHus. M3mepenue BemecrtBa. Macca
aTOMOB M MOJEKyJ. ATOMHas eauHuna Maccbl. OTHOCHUTEIbHBIE aTOMHas U
MoJIeKyisipHass Macchl. KonmmdecTBo BeliecTBa M €QUHMIBI €r0 HM3MEpPEHUs: MOJb,
MMOJIb, KMOJIb. Yncno ABoragpo.  MosspHas Macca.

ArperaTtHble COCTOSIHHSI BEIECTBA: TBepAoe (KpUCTAUIMYECKOe U aMopdHOE),
KHJIKOE U ra3000pa3Hoe. 3aKOH ABOTajipo U €ro CieICTBHSL. MossipHblii 00BeM
BELIECTB B ra3000pa3HOM cOCTOSSHUU. OObEeTMHEHHBIN T'a30BbI 3aKOH U ypaBHEHUE
MenneneeBa—Knaneipona.

Cmecu BemiecTB. Paznuuus MeXIy cMecIMH U XUMUYECKUMH COEIUHEHUSIMH.
MaccoBasi 1 00beMHasi 1011 KOMIIOHEHTOB CMECH.

1.2. Ilepuoanyeckuii
3aKOH U
Iepuoauyeckas
cUCcTEeMAa
XUMHUYECKHUX
3JIeMEHTOB
JI.A.MeHnnejieeBa u
CTPOEHHE aTOMA

Conep:kaHue y4eGHOr0 MaTepuasa

Ilepuognueckuit  3akoH  J[.M.Menneneesa.  Otkpeitue  JI.M1.MenneneeBbim
[Iepnonnueckoro  3akoHa. [lepuognueckuift  3akoH B (OPMYJIUPOBKE
NN .MenneneeBa. Ilepuoanueckass Tabmuma XUMHUECKHUX  DJIEMEHTOB  —
rpaduyeckoe oToOpakeHHe nepuoandeckoro 3akoHa. CTpyKTypa MEepUOAUYECKOU
TaOJIHUIIBL: TIEpHOABI (MaJible U OO0JIbIINE), TPYIIIBI (TTIaBHast U TOOOYHAs).

Crpoenune atoma u [lepuoanueckuii 3akon [[.M1.MenneneeBa. AToM — Ci0KHas
yactuma. Sapo (IpOTOHBI W HEWTPOHBI) M AIIEKTPOHHas o6onouka. M3oTombl.
CrpoeHHMe 9JIEKTPOHHBIX 000J0YEK AaTOMOB 3JIEMEHTOB MAJIbIX HEPUOJIOB.
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OcoOeHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O00JTOYEK aTOMOB JJEMEHTOB OOJBIINUX
nepuoioB (Mmepexo HbIX AneMeHToB). [lonsaTue 06 opoutayax. s-, p- u d-opouTanu.
DNEeKTPOHHBIE KOH(PHUTypalud aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CoBpemennas popmynupoBka [leproandeckoro 3akona. 3nauenue [leproauueckoro
3akoHa U [lepuoandeckoil cucremsl XUMUYECKUX 3ieMeHTOB [[.M.Menneneesa s
pa3BUTHS HAYKH U MOHUMAaHMs XUMUYECKOW KapTUHBI MUPa

Tema 1.3. Ctpoenue
BelleCTBa

Coaep:xanue yueOHOT0 MaTepHaJia

HonHas xumuueckas cBs3b. KaTnoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Ipo-
1ecca OKUCJIEHMs. AHHOHBI, UX 00pa3oBaHUE K3 aTOMOB B pe3ylbTare IMpolecca
BOCCTaHOBJICHMs. MlOHHAs CBA3b Kak CBA3b MEXKIY KaTHOHAMU M aHMOHAMM 34 CUET
AJIEKTPOCTATUYECKOTO MpUTSHKeHUs. Kiaccmpukanuss MOHOB: IO COCTaBy, 3HAKY
3apsijia, HAIWYMIO TUAPATHOM 00050ukd. VIOHHBIE KPUCTAIUIMYECKHE PEIIETKH.
CBolicTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJUIMYECKOM PEIIETKHU.

KoBasienTHass xumuueckasi CBsi3b. MexaHuU3M 0Opa30BaHUS KOBaJEHTHOH cBsi3M (00-
MEHHBII ¥  JIOHOPHO-AaKLENTOPHBIN). DNEeKTpoOTpULATENbHOCTh. KoBaJleHTHBIE
IOJIsIpHasl U HeNoisipHas cBsi3u. KpaTHOCTh KOBaJIeHTHOW CBs3U. MonekyisipHble U
aTOMHbIE KpucTauinyeckue pemeTku. CBOHCTBa BEIIECTB € MOJIEKYJISPHBIMU U
ATOMHBIMH KPUCTAJUINYECKUMU PEUIETKAMHU.

Merammueckas cBA3b. MeTaiumnyeckass KpUCTALINYECKAs PEIIETKA U METaJUIMYeCcKast
XUMHUYecKas cBs3b. PU3NUECKUEe CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSI BELLIECTB M BOJOPOJIHAs CBA3b. TBepaoe, )KUIKOE U ra3000pas3-
HOe cocTosHuA BeulecTB. Ilepexon BemiecTBa U3 OJHOIO arperarTHOro COCTOSHHS B
npyroe. BogopoiHas cBA3b.

Uucrele BewmecTsa U cMecu. [IoHATHE 0 cMecH BelecTB. | OMOTeHHBIE U TE€TEPOrCHHBIE
cmecu. CoctaB cMmeceil: 00beMHass 1 MaccoBas J0JIM KOMIOHEHTOB CMECH, MaccoBasi
JIOJISI IPUMECEH.

IIpakTuyeckoe3sansitue Nel. Perenne pacueTHbIX 3a7a4 HAa HAXOXKIEHUE 0ObEMHOM U
MacCOBOM JOJIM KOMIIOHEHTOB CMECH

1.4. Bona. PacTBOpHbI.
DJIEKTPOJTUTHYECKAS
AUCCOMALS

Coaep:xanue yueOHOIro MaTepHaJia

Bopna. PactBopsl. PactBopenue. Boga kak pactBoputesib. PacTBOpUMOCTH BEIIECTB.
Haceiiennbsle,  HEHaCHIILIEHHbIE,  [EPECHIINIEHHBIE  PAaCTBOPBL.  3aBUCUMOCTh
PacTBOPUMOCTH T'a30B, KUAKOCTEN U TBEPBIX BEIIECTB OT Pa3INUHbIX (JaKTOPOB.
MaccoBasgs 10151 PacTBOPEHHOI'O BEMIECTBA. OJEKTPOJIUTUYECKAs] JAUCCOLIMALIMS.
DNEKTPOIUTHl M HEIIEKTPOUTHL. DJIEKTPONUTHYECKass aucconuanus. MexaHu3mbl
SHGKTpOHHTquCKOﬁ aucconanvu Ijigd BEICCTB € PA3JIMYHBIMA TUITAMUA XUMHYECKOU

N
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CBA3U. FI/II[paTI/IpOBaHHBIe u HCTUAPATUPOBAHHLIC HMOHBEI. CrencHb
3HCKTpOHHTHqCCKOﬁ Jucconuanuu. CunbpHble U ciiaOble QJICKTPOJIUTLI. OCHOBHBIE
IMOJIOKCHUA TCOPpHUU BHGKTPOJIHTI/I‘ICCKOI;'I Jucconyanuu. KI/ICJIOTBI, OCHOBAHUSA U COJIN
KaK 3JICKTPOJINTHI.

IIpakTnyeckoesansitue Ne 2. [Ipurorosienue pacTBopa 3a1aHHON KOHLIEHTPaLUH.

1.5.
Kaaccupukanus
HEOpPraHM4YecKux
COCIUHEHMN U UX
CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

2-3

Kucnots! 1 ux cBoiictBa. KuCIOTHI KaKk 37I€KTPOIUTHI, UX KJIACCHU(PHUKALUS 1O
Pa3JIMYHBIM NpU3HAKAM. XMMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUHU
ANEKTPONUTHYECKON qucconuanui. OcOOEHHOCTH B3aUMOICHCTBUS
KOHLEHTPUPOBAHHOMN CEPHOM U a30THOU KUCIIOT ¢ MeTajulaMU. OCHOBHbBIE CLIOCOObI
MOJTy4eHUs1 KUCJIOThl. OCHOBAaHMS U UX CBOMCTBA. OCHOBAHHUSI KaK 3JIEKTPOJIUTHI, UX
KJIacCCU(PUKALIMS 110 PA3TUYHBIM MTPU3HAKAM. X UMUYECKHE CBOMCTBA OCHOBAHMM B
CBETE TEOPUHU BJIEKTPOJIUTUUYECKON Juccolanuu. Pa3noxxeHre HepacTBOPUMBIX B
BOZie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTy4eHHsI ocHOBaHUM. CoM 1 UX CBOICTBA.
Comnu kak snekrponutbl. Conu cpeiHue, KUCIble U OCHOBHBbIE. XMMUYECKUE CBOMCTBA
COJIEH B CBETE TEOPHUH IICKTPOIUTHUECKON nuccoranuu. CrnocoObl MoTydeHus
coneil. ['maponus coneit. Oxcuapl u ux cBoiicTBa. Coneodpasyroiue u
HecoJieoOpa3zyromue okcuabl. OCHOBHBIE, aM()OTEPHBIE U KUCIOTHBIE OKCU/IBI.
3aBUCHUMOCTh XapaKkTepa OKCHJa OT CTETIEHU OKUCIIEHUs 00pa3yoIlero ero MeTaa.
XHUMUYECKUE CBOWCTBA OKCUAOB. [lonyueHnne okCcuosB.

JlabopaTopHoe3ansitue Ne 1. Penienne skcriepMMEHTAIBHBIX 3a7a4 110 TEME
«Knaccupukanus HeopraHUYECKUX COEJUHEHUHN U UX CBOMCTBA»

1.6. Xumuueckue
peakuuu

Conep:xxanue yueOHOro MaTepuaJia

Knaccudukanus XumMuueckux peakiuuid. Peakuuu coequHeHus1, pa3noKeHus,
3aMelleHns, oOMeHa

JADK (cpennuii 6aJ no TeKyniuM OEeHKAM YCIIeBAeMOCTH)

Bropoi cemectp

1.6. Xumnueckue \ Conep:xanue yueOHOro MaTepuaJia

2-3
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peakuuu
(npoaoJsxeHue)

Karanutuueckue peakiun. O6patumMblie U HeOOpaTUMbIe peakluu. ['oMoreHHbIe 1
reTEpOreHHbIC PEAKIUHN. DK30TEPMUYECKUE U SHIOTEPMUUECKHAE PEaKUH. TeroBoi
s et xumuueckux peakuuid. Tepmoxumuueckre ypaBHeHUsI. OKUCIUTEIBHO-
BOCCTaHOBHUTENbHbIE peakuuy. CreneHp okucieHus. OKUCINUTENb U BOCCTAHOBIICHHE.
BoccranoBurens u okuciaeHue. MeToJ 3J€KTPOHHOr0 OajlaHca JUIs COCTaBJICHUS
YPaBHEHHUH OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. CKOPOCTh XUMHUYECKUX
peakuuii. [IoHATHE O CKOPOCTH XUMUYECKUX PEAKIMI. 3aBUCUMOCTb CKOPOCTH
XMMUYECKHUX PeaKUil OT pa3InyHbIX (aKTOPOB: IPUPOIbI pearupyroliux BEeLECTB,
UX KOHLEHTpPaLUH, TEMIIEPATYPbI, IOBEPXHOCTU CONPUKOCHOBEHUS U UCIIOJIb30BaHUSA
Karann3aropoB. OOpaTUMOCTh XMMUYECKUX peakiuil. OOpaTuMble U HEOOpaTUMBbIE
peaxknyy. XMMUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEILIECHUS.

1.7. MeTaiabl 1
HEMeTAJJIbI

Coaep:xanue yueOHOro MaTepHuaJia

2-3

Metainsl. OCOOEHHOCTH CTPOCHHSI ATOMOB U KPUCTAIIOB. DU3NYECKUE CBOWCTBA
MeTtauioB. Kiraccudukanus MEeTaJioB 10 pa3IMYHbIM MpU3HAKaM. XUMHUYECKUE
CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUM Pl HAPSHKECHUH METAILIOB.
Metannorepmus. O0miue crnocoObl monydeHus: MetayioB. [loHsTre o Metamtypruu.
[MupomeTammyprusi, THAPOMETALTYPTHUs U IeKTpoMeTauTyprusi. CIijiaBbl YepHBIC U
uBetHble. Hemetamnsl. OcoOeHHOCTH CTpOeHHs aToMOB. HeMeTannsl — mnpocTeie
BEIIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX TMOJIOKEHUS B IEPUOTUUECKON
cucrteme. OKUCINTENBLHBIE 1 BOCCTAHOBHUTEIIbHBIE CBOMCTBA HEMETAINIOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B PSAY DIEKTPOOTPULIATEIILHOCTH.

IIpakTnyeckoe 3anaTne Ne 3. PemieHne 3KkCIEpUMEHTaIbHbBIX 3a/1a4

Paznea 2

Opra}mquKaﬂ XUMHUA

2.1. OcHOBHbBIE
IMMOHATUA
OpPraHu4ecKon
XUMHUN n TeOpI/IH
CTPOCHUA
OpPraHu4YecKux
CoeTUHEHHNH

Coaep:xanue yueOHOro MaTepHaJia

2-3

[Ipeamer oprannueckoit xumuu. [IprpoiHbIE, HICKYCCTBEHHBIE M CHHTETHYECKHUE Opra-
HUYecKHe BemecTBa. CpaBHEHHWE OPraHUYECKUX BEIECTB C HEOPraHUYECKUMHU.
BanenTHOCTh. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHHSI aTOMOB B MOJIEKYJIbI
10 BaJIEHTHOCTU. Teopusi CTpOeHUs1 opraHudeckux coequuennii A.M.bytneposa.
OCHOBHBIE TIOJIOKEHUS

TEOPUU XUMHUYECKOTO cTpoeHus. V3oMepust u uzoMepbl. XuMudeckue GopMyIibl U
MOJICJIM MOJIEKYJI B OpraHudeckort xumun. Kiraccudukanmsi opraHnuecKix BeIIecTB.
Knaccudukanus BemecTB Mo CTPOSHHUIO YIIIEPOJHOTO CKelleTa i HATHIUIO
(GhyHKIMOHATBHBIX Tpy1il. ['oMonoru u romonorus. Hawana nomenknarypst IUPAC.
Knaccudukanus peakiuii B opranndeckoil Xumun. Peakiuu npucoequHeHus (THAPH-
pOBaHMsl, FaJIOTEHUPOBAHUSL, THAPOTATIOr€HUPOBAaHUSI, THApaTalun). Peakuuu

12
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OTIICTIIICHU A (I[CFI/II[pI/IpOBaHI/IH, ACTUAPOTAJIOTCHUPOBAHUA, I[GFI/II[paTaI_[I/II/I)‘ PeaKL[I/II/I
3aMCIICHUA. PeaKHI/II/I HN30MCPH3alUN.

JlabopaTopHoe3ansaitue Ne 2. I3roroBieHue Mojeined MOJEKYJ] OpPraHUYeCKUX
BEILIECTB.

2.2. Yraesoaopoasl u
UX NPHPOIHBIE
HCTOYHHMKHU

Coaep:xanue yueOHOT0 MaTepHaJia

10

2-3

AnkaHpl. AJIKaHBI: TOMOJIOTMYECKUH PsiJi, M30MEpPHs UM HOMEHKJIATypa ajJKaHOB.
XUMHUYECKUE CBOICTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILIEHUE, PA3JI0KEHUE,
nerugpuposanue. [IpyuMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJKeHbI. DTUJIEH, €r0 TOJyYeHHE (IEeTHAPUPOBAHUEM dTaHa, ICTIOTMMEPH3aIIUeH 10~
JM3TUIICHA). I'omosornyeckuii  psx, M30MEpuUs, HOMEHKIATypa aJIKCHOB.
XUMUYECKHE CBOICTBA ATHIIEHA: TOPEHUE, KAUECTBEHHbIE peaklnun (00ecBeUNBaHUE
OpOMHOI BOJABI M pacTBOpa MEpMaHraHaTa Kajlus), THApaTanys, MOJIUMEpHU3aLusl.
[IpumeHeHue FTHIIEHa HA OCHOBE CBOICTB.

Juensl u kayuyku. [loHsATHE O AMEHax Kak yIieBOJOpPOJax C JIBYMs JBOWHBIMH
cBs3simu. COmpsKEHHBIC TUEHBI. XMMHYECKHE CBOMCTBA OyTaaueHa-1,3 u u3omnpeHa:
obecuBeurBaHUEe OpOMHOM BOZABI M IOJMMEpU3alus B Kaydyku. HarypanbHblil u
CUHTETUYECKHE Kayuyku. Pe3una.

AnkuHbI. AneTuieH. XMMHYECKHe CBOMCTBA alleTUIIeHa: TopeHue, o0ecliBeYMBaHNe
OpOMHOH BOJbI, TNPUCOECIUHEHHM XJIOpoBOJIOpoAa M rujparauus. l[lpumeHeHue
alleTUJIEHA Ha OCHOBE CBOMCTB. MEXKKJ1acCOBasi U30MEPHS C aIKaJUCHAMH.

Apenbl. benzon. Xumudeckue cBOMCTBa O€H301a: TOPEHHUE, PeaKIIUU 3aMeleHus (Ta-
JIOTeHUpOBaHue, HUTpoBaHue). [IpuMeHenne 6eH3051a Ha OCHOBE CBOMCTB.
[IpupoiHBIE UICTOYHUKH YIIIEBOXOPOAOB. IIprpoaHsIii ra3: cocraB, IpUMEHEHUE B Ka-
yectBe TomnuBa. Hedtb. CoctaB u mnepepabotka Hedrtu. Ileperonka nedru.
Hedrenpoaykrsl

JlaGopaTopHoe 3aHsaTHe Ne 3. O3HaKOMIICHHE C KOJUIEKIIMEH KaydyKoB U 00pazlaMu
W3/1eJINI U3 PE3HHBI

2.3.
Kucaopoacoaepaxanyg
e OpraHnvyecKue
CoOeAMHCHUA

Coaep:xanue yueOHOTro MaTepHaJia

10

Crnuptsl. [lonyyenne sTaHosa OpokeHUEM TIIIOKO3bI M TUApaTaluei stuiena. ['napok-
CHJIbHAs TPyIIa Kak (yHKIHOHaIbHAas. [IoHATHE O peenbHBIX 0JHOATOMHBIX
cnupTax. XUMUYECKHE CBOMCTBA STAaHOJIA: B3aUMO/JICIICTBHE C HaTpueM, 00pa3oBaHue
MPOCTHIX U CIOXKHBIX F(UPOB, OKUCIIEHHE B allbJerua. [[puMeHenne 3TaHoa Ha
OCHOBE CBOMCTB. AJIKOT0JIN3M, €ro MOCIEACTBYS UIsl OPraHu3Ma 4EJI0OBEKa U
npeaynpexacHue. [ Mieprun Kak npeacTaBuTeb MHOTOAaTOMHBIX CIIUPTOB.
KauecTBeHHas peaknus Ha MHOTOAaTOMHBIE CIUPTHL. [IpuMeHeHne rimnepusa.

@enoi. Puznyeckre U XUMHUECKUE CBOMCTBA (eHoIa. B3anMHoe BiIMsHUE aTOMOB B

10

2-3

13




MoJieKyJie (peHosa: B3auMoIecTBUE C THIPOKCUIOM HATPHUS U @30THOU KUCIOTOH.
[Ipumenenue peHosa Ha OCHOBE CBOMCTB. Auberunl. [ToHsTHE 00 anmbaernmax.
AnperuaHas rpymnmna Kak (yHKuuoHambHas. @opManbIeru u ero CBOMCTBa:
OKHCJICHHE B COOTBETCTBYIOLYIO KUCJIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOLIHM
cnupt. [lonydeHne anbaeru10B OKACIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
IIpumenenue popmaiibaeruaa Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [Tonsitue o kapOOHOBBIX KHcnoTax. KapOokcunbHas rpymnmna
Kak (pyHKIMOHAIBHAs. ['OoMoOornuecKuil psj npeaesibHbIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lomydyenne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbICTH/IOB.
XUMHUYECKUE CBOICTBA YKCYCHON KHCIIOTHI: OOIIME CBOMCTBA C MUHEPATbHBIMU
KHCJIOTaMH U peakius srepudukanun. [IpuMeHeHrne yKCycHOM KUCIOTHI Ha OCHOBE
CBOMCTB. BbICIINE KUPHBIE KUCIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.
Crnoxuble 3¢upsl 1 xupbl. [lomydenne ci10XHBIX 3PUPOB peakiuen dTepupuKanuu.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHHE. [I[puMeHeHne ClI10XKHbIX 3(HPOB HA OCHOBE
cBOUCTB. JKupsl kak cioxkabie 2pupsl. Kiaccudukanms KupoB. XUMHUECKHE CBOMCTBA
JKUPOB: TUIPOJIN3 U TUAPUPOBAHUE KUAKUX KUPOB. [[ppuMeHeHune )xupoB Ha OCHOBE
CBOMCTB. MbLia.

VYraeBosl. YIIeBoibl, UX KiIaccu(uKalus: MOHOCaXapH bl (TIr0K03a, ppykrosa),
JUcaxapHbl (caxapo3a) U Imoyimcaxapuabl (Kpaxmai U HeJIos03a).

I'moko3a — BelecTBO ¢ ABOWCTBEHHON (PyHKIMEH — allbAeTHA0CIUPT. XUMUYECKHE
CBOMCTBA INIIOKO3bI: OKUCIEHHUE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT,
cnupToBoe OpokeHue. [IpuMeHeHne TIIoK03bl Ha OCHOBE CBOMCTB.

3HaueHue YIiIeBOJOB B XKUBOM NMPUPOE U KU3HU ueroBeka. [loHsaTHE 0 peakumsx
MIOJINKOHJEHCALMY U THAPOJIM3a Ha IPUMEPE B3aUMOIPEBPAICHAN: [NIFOK03a
<—>TIOJTUCaXapHU/I.

2.4.
A3oTcoaepxaime
OpraHn4eckKme
coeMHEeHUsI.
IHonumepsl

Coaep:xanue yueOHOIro MaTepHaJia

2-3

Awmumnsl. [Tonstre 06 aMmuHax. AnudaTuueckue aMiuHbl, UX KJlacCU(pUKaLUs U HOMEH-
KJIaTypa. AHWIMH Kak opraHudeckoe ocHoBaHue. Ilomydenwe aHwiMHa U3
HuTpoOeHs3ona. IlpuMeHeHne aHWIMHA HAa OCHOBE CBOWCTB. AMMHOKHCIIOTHI.
AMUHOKHCIIOTBl Kak amM@oTepHble AU(PYHKIMOHAIbHBIE OPTaHUYECKUE COCIUHEHHS.
XuMHYecKre CBOMCTBA aMHUHOKHCIIOT. B3aMMOJEHWCTBHE C IMIEJIOYaMH, KUCIOTAMH H
APYT ¢ Apyrom (peakuus MoauKoHAeHcaun). [lenTuaHas cBs3b U MOJUIETITH/IBL.
[IpumeneHne aMHHOKHCIOT Ha OCHOBE CBOWCTB. benku. IlepBuuHas, BTOpUYHAs,
TPETHUYHAs! CTPYKTYpBI OeKOB. XUMUYECKHE CBOMCTBA OEITKOB: TOPEHHE, AeHATYpaLus,
THJIPOJINA3, IBETHBIE peakuy. buonornueckue GpyHKIUM GEIKOB.

[Tomumepsl. benku u nonmcaxapuapl kak Ouononumepsl. [lmactmaccsl. Ilomyuyenue
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MOJJMMEPOB PEAKLMEN MOJUMEPHU3ALUN U TOJUKOHJCHCAMU. TepMOIUIACTUYHBIE U
TepMOpEAaKTUBHbIE  IuIacTMacchl. lIpencraButenn  mnactmacc.  Bonokna, ux
knaccudukanus. llomyueHue BoJOkOH. OTHenbHBIE TPEACTABUTEIN XUMHUYECKUX
BOJIOKOH.

IIpakTnueckoesansitue Ne 4. Pemenue dKclepUMEHTalIbHBIX  3a7ad  Ha 4
HJEHTU(DUKAITNIO OPTAHUYECKUX COSAMHEHUIN
IIpakTuyeckoesanaTue Ne 5. Pacno3HaBaHu€e m1acTMacc U BOJIOKOH
JAudpepeHunpoBanH 2
bIii 3a4ueT

Bcero no yueOHOM JMCOMILIHHE

117

Jlexunu, ypoku - 62
[TpakTrueckux 3ansaTuii - 10
JlaGopaTOpHBIX 3aHATHIA - 6
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTHU

CTYIAEHTOB

Copepxanue 00y4ueHus

XapakTepuCTUKA OCHOBHBIX BUJIOB JICSATEILHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX NEHCTBUIN)

Baxueiinime xummuueckue
HOHATHA

YMeHue  faBaThb  ONpEIENeHHE U ONEepUpoBaTh  CIETYIOLIUMU
XUMUUYECKMMM  IIOHATUSMHU:  BEIIECTBO, XUMHYECKMH  DIIEMEHT,
aTOM,MOJIEKYJIa, OTHOCUTENbHBIC ATOMHAs U MOJIEKYJISIpHAsi MacChl, MOH,
QIJIOTPOIHMSI, W30TOMNbI, XUMUYECKAsT CBSA3b, SJIEKTPOOTPULIATEIHLHOCTD,
BaJICHTHOCTb, CTEMEHb OKHMCIEHMs, MOJb, MOJspHas Macca.MossapHbIi
00beM  Tra3000pa3HbIX  BEIIECTB, BEIIECTBA  MOJIEKYSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PacTBOPBI, MIEKTPOIUT U HEIIEKTPOJIHT,
NEKTPOJINTUYECKAST JUCCOLMAIMNS, OKHCIUTEIb W BOCCTAHOBUTEID,
OKHCJICHHME U BOCCTaHOBJIEHUE, TEIUIOBOW 3P (EKT peakluu, CKOPOCTb
XUMHUYECKON peaklMM, KaTaiu3, XUMUYECKOE PaBHOBECHE, YIJIEPOJIHBIM
CKeJleT, pyHKIMOHaNbHas rpynna, uzomepus. ['omosnorus

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyIMpPOBAHHUE 3aKOHOB COXPAHEHUS MAaCChl BELIECTB U IIOCTOSHCTBA
COCTaBa BEUIECTB.

YcTaHOBKa MPUYMHHO-CIIECTBEHHON CBA3M MEXKIY COJIEpKaHUEeM DTUX
3aKOHOB U HalMCaHUEM XUMHUYECKUX (pOpMyYIT U ypaBHEHHH.

VYcTaHOBKa 3BOJIIOIIMOHHOM CYIITHOCTH MEHJEIEEBCKONW U COBPEMEHHOM
(bopMyIMpoBOK nepuoudeckoro 3akona J{.1M.Menzneneena.
OO0mbsicHeHHEe (PU3NIECKOTO CMBICTA CUMBOJIMKH TIEPHOIMYECKON
Tabmuupl xumudeckux 3neMenToB J1.M.MenneneeBa (HoMepoB dJie-
MEHTa, IepHo/ia, TPYIIbl) U YCTAHOBKA NPUYMHHO-CIIEICTBEHHOU CBS3U
MEXy CTPOCHHEM aTOMAa U 3aKOHOMEPHOCTSIMU U3MEHECHHUS

CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX

U rpynnax.XapakTepUCTHKA FIEMEHTOB MaJIbIX U OOJBIINX EPUOIOB O
UX TOJIOKEHMIO B tepuoandeckon cucreMe J1.11.Menneneesa

OcCHOBHBIE TEOPUU XUMHUH

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKHUX BEIIECTB OT CTPOEHUS
aTOMOB 00Pa3yIOIINUX UX XUMUUYECKUX DJIEMEHTOB.

XapaKkTepUCTUKA BAXKHEHIINX TUITOB XUMHYECKHUX CBI3EH U
OTHOCUTEIBHOCTH 3TOM TUMHOJIOTHH.

00BsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEIIETOK.

DopMyJIUPOBKA OCHOBHBIX IOJ0KEHUN TEOPUU AIEKTPOTUTUYECKOU
JIMCCOLMAMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMHUUECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHUMN U XapaKTEPUCTHUKA B CBETE 3TOU

TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHMI

Baxueiinie BeriecTsa
Y MaTepHUalIbl

XapaKTePUCTHKA COCTaBa, CTPOCHHUS, CBOMCTB, ITOJTydCHHUS U TIPUMCHEHUS
BOKHEHIINX MeTaJuIoB (ia U ii a TPYIII, aIFOMHUHHS, )Kele3a, a B
€CTECTBEHHO-HAYyYHOM TIPO(rIIe 1 HEKOTOPHIX d-271eMEHTOB)

U UX COCOUHEHMI.

XapaKTePUCTHKA COCTaBa, CTPOCHUS, CBOMCTB, MTOJydEHUS ¥ IIPUMEHEHUS
BaOKHEHIINX HEMETasUIoB (Viii a, viia, via TPy, a TaKke a30Ta u
dbocdopa, yriaepona u KpeMHHsI, BOJIOPOJIA) M KX COCTMHEHUI.
XapakTepucTuKa CocTaBa, CTPOSHHS, CBOUCTB, MOTYUYCHHS U IPUMEHEHHUS
BOKHEHIIINX KJIACCOB YIIICBOJOPOJIOB (ATKAHOB, IIMKJIOATKAHOB, AJIKEHOB,




QJIKMHOB, apEHOB) U MX HauboJjee 3HaYMMbIX B HAPOJHOXO03AHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanorn4Hasi XapakTepUCTUKa BXKHEHIINX NIpeICTaBUTENeH

JPYTUX KIACCOB OPraHMYECKUX COCAMHEHUI: METAaHOIA U 3TaHOJIa,
CJIO’KHBIX 3(pUPOB, )KUPOB, MBLI, AJIbAETHI0B ((POpPMaNIbAETUIOB U
areTanb/erua), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTHI, 115l €CTECTBEHHO-HAYYHOTO NPO(UIIS NpeICTaBUTENEN APYTHX
KJIACCOB KHCJIOT), MOHOCaxapu 0B (TJIFOKO3bI), TUcaxapuioB (caxaposbl),
noJjicaxapuioB (Kpaxmasa 1 LeJUIH0JI03bl), aHWINHA, aMUHOKUCIIOT,
0€JIKOB, NCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAY9yKOB,
I1acTMace

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITETLHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHune n3y4eHHBIX BEIIECTB 10 TPUBUAIBLHOM WM MEKIYHAPOAHOMN
HOMEHKJIAType U OTPAKEHHE COCTABA ITUX COCIMHEHUN C TOMOILBIO
XUMHYECKHX (POPMYIL.

OTpakeHre XUMHYECKUX MPOLECCOB C IOMOUIbIO YPABHEHUN
XMMHYECKUX PEAKIUN

XUMHYECKHE pe€aKnuu

OOBsicHEeHHE CYIIIHOCTH XUMUYECKUX npoueccoB. Kiaccuduxanms
XUMHNYCCKUX peaKuHﬁ I10 pa3JIMYHBIM IMPpHU3HAKaAM: YUCITYy U COCTaBY
IPOAYKTOB U peareHToB, TeMI0BOMY 3(p(eKTy, HanpaBiIeHuo, dase,
HaJIMYUIO KaTaJau3aTopa, U3MEHEHUIO CTETIEHEH OKHCIIEHUS JIEMEHTOB,
00pa3yIoIIMX BEIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETr0 M pa3IU4YHOIO B TUIOJIOTUH peakluii
JUIs HEOPraHUYECKOW U OPraHMYeCKOW XMMHUHU.

Krnaccugunukanys BenecTB U MpoLeccoB ¢ TOUKHU 3PEHUS
OKHCJICHUSI-BOCCTAHOBJICHHS. COCTABJICHHE YPAaBHEHUN peakLuit

C IMOMOIIBIO METO/Ia ATIEKTPOHHOIr0 OalaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu u
MI0JIOKEHHSI XUMHYECKOT0 PABHOBECHS OT Pa3INYHbIX (PAKTOPOB

XHUMHUYECKUI BrinonHenne XMMHUYECKOT0 SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU
JKCIIEPUMEHT C MpaBHJIaMH O€30M1aCHOCTH.
Habmtonenue, pukcanus u onvcanue pe3yabTaToB IPOBEACHHOTO
JKCIIEPUMEHTA
XuMuueckas IIpoBeeHne caMoCTOSITELHOIO MOMCKA XUMHUECKOW HHPOPMALIUU
nuHpopmanus C MCIOJIb30BAaHUEM PA3IMUHbIX HCTOUYHUKOB (HAYYHO-TIOMYJIIPHBIX

U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pECYPCOB MHTEPHETA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTHH 151 00paboTKU
U Tiepeiayl XMMUYeCcKoi MH(OpMaIUK U ee MpeICTaBIeHHs B
pa3nnyuHbIX (opmMax

Pacyetsl o XumMu4eckum
dhopmynaM U ypaBHEHUSIM

YcraHoBKa 3aBUCUMOCTHU MCKIAY Ka4yeCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHaAMH XUMHYCCKUX 00BEKTOB U IIpOoNLECCOB.
Pemenue PACUYCTHBIX 3a4a4 110 XUMHUYCCKUM (bopMynaM 1 YPAaBHCHUSAM

[Ipodunshoe u
npodeccroHanbHO
3HAYMMOE COJICPKaHHE

OObscHEeHNE XUMUYECKUX SIBICHUHN, MPOUCXOAAIIMIX B IPUPOJIE,

OBITY M Ha IPOU3BO/ICTBE.

OrnpeneneHne BO3MOKHOCTEN TPOTEKaHUSI XMMUYECKUX MPEBPALICHAN B
Pa3IUYHBIX YCIOBUSX.

CobmroieHue npaBui 3KOJIOTHYECKH IPAMOTHOTO MTOBEACHMUS B
OKpY>Karollen cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKatoIel cpe/ibl

Ha opranusm uenoBeka U Jpyrue *KHUBbIE OpraHU3MBI.

Cobiroienne npaBui 0e30MacHOro 00paIieHus ¢ TOPIYUMHU U

17




TOKCUYHBIMH BELLIECTBAMU, JJAOOPATOPHBIM 000PYAOBAaHHEM.
[TonroroBka pacTBOPOB 3a/laHHON KOHLIEHTPAIMH B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMHUYECKON HH(popMaIum,
IIOCTYNAKOUIEH U3 pa3HbIX HCTOUHUKOB
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI IUCHHATIJIIMHBI

3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus nporpaMMbl JUCIUTUIMHBI TPEOYET HAIMYKS Y4€OHOTO KaOMHETa XUMHUU C
naboparopuel U 1a00paHTCKONH KOMHATOM
O6opynoBaHue yueOHOTO KaOMHeTa:

® MHOTO()YHKI[MOHAJIbHBINA KOMILJIEKC MTPENO/1aBaTeIs;

® HaTypaJibHble OOBEKTHI, MOJEIH, MNPUOOpPHl M HAOOpPBI I MOCTAaHOBKHU
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT O IKCIIEPUMEHTA;
NeYyaTHbIC U HIKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;
CpelicTBa HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH;
PEaKTUBBL;
MEPEYHH OCHOBHOM M TOMOJHUTEIBHON YUeOHOM TUTEpaTyphI;
BCIIOMOTaTeJIbHOE 000PYOBaHUE U UHCTPYKIUY;
OuOIMOTEeUHbIN (HOHI.

3.2. . YueOHO-MeTOqUYecKOe U MHGPOPMANIMOHHOE O0ecrieueHue 00ydeHust

OcHoBHas JuTEpaTypa
1. T'abpuensu O.C., OctpoymoB NU.I'., Octpoymona E.E. u np. Xumus nns npodeccuit
U CHEIUATbHOCTEM €CTeCTBEHHO-HAy4HOro mnpoduis: y4eOHUK i CTYA.
yapexJIeHui cpen.npod. odpasosanus. — M., 2014,

2. Tabpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A., Jlopodeera H.M. IlpakTuxym:
yde0.1mocooue U1 CTyI. yIpexKIeHuH cpe. mpod. odpasoanus. — M., 2014.

3. T'abpuensu  O.C., JleicoBa [I'.I. Xwumusa. TecTel, 3amaun U  yOpaKHCHUS:
y4ae0.1mocodue U1 CTyI. yIpexkIeHuH cpe. mpod. odpasoanus. — M., 2014.

4. Epoxun IO.M., Kopanera WMN.b. Xumus 18 npodeccuil U cCHelnUalbHOCTEH
TEXHUYECKOTO H  eCTECTBEHHO-HAyYyHOro mpoduied: ydyeOHHK Jis  CTyA.
yupexaeHuit cpea.npod. oopazosanus. — M., 2014.

JlonmosiHUTE ILHAS JIUTEpPaTypa

5. Epoxun FO.M. Xumus: 3aiauu u yrpaxxHeHus: yuel. nocodue ams

CTyA.yUpexaeHuu cpea. npod. oopazoBanus. — M., 2014.

6. Epoxun KO.M. CO0pHHMK TECTOBBIX 33JlaHUN TTO XUMUHU: y4eb. mocoOue st
CTYyI.yupexaceHuil cpen. mpod. oopazoBanus. — M., 2014.

7. Epoxun KO.M., KoBanesa U.b. Xumus aiis npodeccuit u cienuaibHOCTEN

TEXHUYECKOTO Mpoduisi. DIEKTPOHHBIA y4eOHO-METOIUYECKUA KOMIUIEKC. —M.,
2014.

8. Cnankos C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpsnoBa H.H. Xumus mis
npodeccuii i CrenraTbHOCTEH TEXHUYECKOTO MPOQUIIS. DIEKTPOHHOE TPHUIIOKCHUE
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(amekTpoHHOE YueOHOe U3IaHne) IS CTY. YUpexAeHul cpea.mpod. oOpasoBaHusl.
— M., 2014.

9. Epoxun FO.M., KoBanesa U.b. Xumus as npodeccuit U cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOT0 Mpoduiieii: yueOHUK IS CTY/I.
yapexJIeHui cpen.npod. oobpasoBanus. — M., 2014,

10.I"a6puensa O.C., JIvicoa I'.I'. XumMusi: KHUTa 71 NpenojaBatelis: yue0.-MeToI.
rocooue. — M., 2012.

HNHuTepHeT-pecypcsl
11.www.pvg.mk. ru (omumnuana «Ilokopu BopoOGseBbI ropbD»).
12.www.hemi.wallst. ru (O6pa3oBarenbHbIi CAaNT IS MIKOTBHUKOB «XUMHSI ).

13.www.alhimikov.net (OOpa3oBaTeIbHBIN CAUT JJIS IIKOJILHUKOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM
JUCHUILIAHBI

4.1. KoHTpoabH oOLEeHKa pe3yJIbTaTOB OCBOCHMSI Y4YEOHOM JIMCHUILIUHBI
OCYIIECTBJISICTCSl TMPENoJlaBaTesieM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHSATHH,
nabopaTopHbIX pabOT, TECTUPOBAHMUS, a TAaKKE BBIMOJHEHUS OOy4aroUUMUCS

HWHAWBUAYAJIBHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ.

Pe3ysabTarsl 00yyeHus
(ocBOeHHBIE YMEHMHsI, YCBOEHHbIE 3HAHMS)

@opMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHHsI

- c(hOpMHUPOBAHHOCTb NPEACTABICHUH O MECTe XUMHHM B
COBPEMEHHOM HAYYHOM KapTHHE MMPA; [IOHUMAHHUE POJIA XUMUU
B (OPMHMPOBAHUU Kpyro3opa M (PyHKIMOHAIBHOW I'PaMOTHOCTH
YEJIOBEKA IS PELICHUS IPAKTUYECKUX 3a/1a4;

Tekyiuii KOHTPOJIb:
- YCTHBIN (POHTAIBHBIN U
WHIUBUAYaIBHBIN OMpoc.

- BJIaACHHC OCHOBOIIOJIAaralrOIMMMH XHMHYCCKHMMHU IIOHATHAMU,
TCOpUAMHU, 3aKOHAMU U 3aKOHOMCPHOCTAMH,; YBCPCHHOC
MOJIL30BaHNE XUMHUYECKOH TepMHHOHOFHeﬁ n CHMBOHHKOﬁ;

Texymumii KOHTPOJIb:

- YCTHBIN ()POHTAIBHBIN U
WHUBUAYaIBHBIN OMpocC.
PyOexHbli1 KOHTPOJIb:

- IPOBEPKA U OLICHKA
JOKJIaI0B, pedeparon
HTOroBsIif KOHTPOIb —
9K3aMeH

- BJIaACHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHMH,
HCIIOJIb3YEMBIMU B XHUMUU: H&6J’IIO)1€HI/ICM, OITMCaHHEM,
HU3MCPCHUCM, SKCIICPUMCHTOM,; YMCHUC O6pa6aTLIBaTB, O0OBICHATH
PE3YIBTATEI HPOBCACHHBIX OIBITOB M JICJIaTh BBIBOAbI; TOTOBHOCTH
U CIOCOOHOCTh MNPUMCHATH MCTOJbI IIO3HAHUSA TIpH PCIICHUU
IMPAKTUYCCKHUX 3aJa4,

Texymumii KOHTPOJIb:

- YCTHBIN ()POHTAJIbHBIN U

WHIVBUAYAJIBHBIN OIIPOC.

TemaTn4yeckuii KOHTPOJIb:
- IPOBEJICHUE
IPAKTUYECKUX padoT

- C(l)OpMHpOBaHHOCTB YMCHHA AaBaTb KOJWMYCCTBCHHBIC OLICHKU U
IMPpOU3BOJAUTH pacdeTel 1O XUMHYCCKUM (I)OpMy.]'IaM u
YpPaBHCHUAM, BJIAACHHUC IIpaBUJIaMU TCXHUKH 0e3omacHOCTH npu
HUCIIOJIBb30BaHNN XUMHNYCCKHX BCIICCTB,

Texymmii KOHTPOJIb:

- YCTHBIN (POHTATIBHBIN U

WHIUBUyaJIbHBINA OIIPOC.

Temarnyeckuii KOHTPOJIb:
- IPOBE/ICHUE
MPAKTUYECKHUX padoT
HTOroBbIii KOHTPOJIb —
JK3aMEH

- c(hopMUPOBAaHHOCTh COOCTBEHHOW MO3WIIUM IO OTHOIICHUIO K
XUMHYECKON MH(POPMAITIH, ITOTy4aeMOM U3 pa3HBIX HCTOUYHUKOB.

Texkynmii KOHTPOJIb:
- YCTHBINA (POHTAIIBHBIN U
VHIUBUyaJIbHBIN OTIPOC.
PyGexHbII KOHTPOJIB:
- IPOBEPKA U OIIEHKA
JIOKJIa/10B, pedepaToB
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B pe3ynbTare u3ydeHus: JUCUMIUIMHBI CTYJICHT TOJKEH 00J1aAaTh | TeKylnil KOHTPOJIb:
00IIMMH KOMIIETEHIMSIMH, BKITIOYAIOIIMMHU B Ce0s CIIOCOOHOCTH: | - MOATOTOBKA pedeparos,

OK 2. Ocy1iecTBIATh MOKUCK, aHAIN3 U MHTEPIPETAIUIO | COOOLICHHIL;

uHpopManu, HEOOXOIUMOM IS BBIMOJHEHMS 3ajay | - YCTHBIH (bPOHTajH’HHH n
% NHANBUAYAJIBbHBINU OIIPOC

po¢eCCUOHAILHON JIeATEIIbHOCTH. JHBUILY p

OK 7. CopeiicTBOBaTh COXPAaHCHHUIO OKpYJKarolen | Iemaridecknii KOHTPOIb!
cpenbl, pecypcocoepexeHnto, 3PEKTUBHO IeHCTBOBATH |- POBCACHHUC INPAaKTHHCCKIX

o a0oT;
B I-Ip€33BI;I‘IaI/IHI:.IX CI/ITyaHI/ISIX. p ?
- IPOBEICHUE

J1a00paTOPHBIX paboT

OK 9. Hcnonp3oBaTh HH(POPMAIIMOHHBIE TEXHOJIOTUN B |TeKyImii KOHTPOIIB:

poeCCHOHALHON JICATEIBHOCTH. = YCTHBIH (PPOHTAIBHEIH K
WHAWBUAYAJIbHBIN OIIPOC

4.2. (I)OH)I OLHECHOYHBIX CPEACTB AJIA IMPOBECACHUIA TCKYIIECI0 KOHTPOJISA U
HpOMe)lcyTO‘IHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIMIIJIMHE

Ioka3zaTejin U KpUTEPUHU OLIEHNBAHUS KOMIIeTEHIIHIA
[Toka3arenn U KpUTEPUU OLECHUBAHUSA KOMIICTCHIIMN OTPAXKEHBI B KOMILICKTE
KOHTPOJBHO OLIeHOYHBIX cpencTB ([Ipunoxenue 1).

KoHTposbHbIE 1 TECTOBBIE 3aJaHUS
[lepedyeHb BOIPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJlaHMsI, HEOOXOJMMBIC IS
OIICHKW 3HAHWM, YMEHUH, HABBIKOB XapaKTEPU3YIOMMX (HOPMHUPOBAHUE KOMIICTECHIIHIM
MPEJCTaBIICHbl B KOMIUJIEKTE KOHTPOJbHO-0IIeHOYHBIX cpeacTB (IIpunoxkenue 1).

MeToanueckue MaTepuasbl
Meronuueckre maTepuaibl, ONPEAEISIONINE MPOUEAYPbl OLUEHUBAHUS 3HAHWU,
YMEHUM, HABBIKOB XapaKTEepU3YIOIUX (OPMUPOBAHHE KOMIETEHIMI MpeACTaBICHbI
BMETOJUYECKMX PEKOMEHJalMs IO BBIMNOJHEHUIO MpakTuyeckux padot (Ilpunoxxenue

2).
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