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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YUEBHOUN
JAUCHUIIJIMHBI OV . 12 XUMUS
1.1. MecTo AuCHUILIMHBI B CTPYKTYpe oOpa3oBaTteabHoli nporpammsl CITIO
Ob6mieo0Opa3oBarenbHasi TUCHUIUIMHA «XUMUSD) SIBISETCA 00A3aTEIbHON YacThIO
00111600pa30BaTEIHLHOTO UKJIA 00pa30BaTeNbHON MporpaMMbl B cooTBeTCTBUU ¢ DI'OC
CIIO mo mpodeccun 08.01.28 MacTep OTAEIOYHBIX CTPOUTEIBHBIX M JTEKOPATUBHBIX

pabor.
[TpukaagHOH MOAYNBH BKIIOYACT paziel 8 «XuMHs B OBITY M MPOU3BOIACTBECHHOM

NESITENIbHOCTU YeJIOBEKa», KOTOPBIM peanu3yeTcs i Bcex npodeccuil/crienuaibHoCTen
METOJOM pEIICHUSI KEWCOB, CBA3aHHBIX C IKOJOTHYECKOM OE€30MacHOCTHIO W OILICHKOM
MOCNIEACTBUI OBITOBOM U MPOU3BOJCTBEHHON JESATENILHOCTH, COOTBETCTBYIOIIEH
oTpacisaM Oyayien npodecCuoHaTbHON AESTETbHOCTH 00YJarOIIUXCA.

1.2. Henu u njiaHupyemble pe3yJbTAThbl 0CBOEHUS JUCHUIITHHBI:

1.2.1. lleau u 3aga4n JUCHUIIMHBI:

Conepkanue TporpaMMbl  00IE00pa30BATEIBLHON  AUCIUIUIMHBI  «XHUMUS»
HAIPABJICHO HA JIOCTHXKEHHE CISAYIOIUX 1eJIei:

— dbopMupoBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JiexaT
KIIIOYEBbIE TOHSATHS, (yHIaMEHTaJbHbIE 3aKOHBI M TECOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAyKH, YCBOEHUE U TOHUMAHUE CYIIIHOCTH JOCTYMHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMIICHHE C UCTOPUEH MX Pa3BUTHS U CTAHOBJICHUS,

- dbopMupoBaHHe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHMUS
BEIIECTB M XHUMHUYECKUX PEAKIUNA, HEOOXOAUMBIX HJisi MPUOOPETCHHS] yMEHHUH
OpPUEHTHPOBATHCS B MHPE BEIIECTB M XMMHUYECKUX SIBIICHUM, HMMEIOLIUX MECTO B
IIPUPOJIE, B IPAKTUUECKON U MIOBCEHEBHOM )KU3HH;

— pa3BUTHE YMEHUM U CTIOCOOOB JESATETHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOI0JeHHEM TMpaBuil 0e30MacHOTO
oOpalleHus ¢ BeIIEeCTBAMHU.

3agauy JUMCHUILIMHBI:

1) chopMupoBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB U SIBJICHHH B OKpY)Kalolleh cpejie, a TAKKe MX CBSA3b C 1ETOCTHOM HaydyHOUH
KapTUHOW MUpa U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;

2) pa3BUTh YMEHUSI COCTaBIATH (OPMYJIbI HEOPTAHUYECKUX U OPTraHUYECKUX
BEIIECTB, YPABHEHUS! XMUMHUYECKHUX PEAKINI, OOBSICHITh MUX CMBICI, HHTEPIPETUPOBATH
pe3yAbTaThl XUMHUECKUX KCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKA  TPOBEACHHS  MPOCTEHIIMX  XUMHUYECKUX
AKCIIEPUMEHTAIIBHBIX HCCIIEOBAHMMI C COOII0ICHIUEM TIPAaBIII 0€3011aCHOTO OOpaIeHHs C
BEIIIECTBAMU U JJaOOpPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HAaXOJUTh, AHAIM3UPOBATh W UCIIOJIH30BaTh UH(POPMAITHIO
XUMHUYECKOTO XapakTepa U3 pasIudHbIX WH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOYAs
y4eOHYI0 JINTepaTypy, HayuHble MMyOJIUKAIIM U UHTEPHET-PECYPChI;



5) chopMHUPOBATH YMEHHUS MPOTHO3UPOBATH IMOCIIECICTBUS CBOCH JESTEIBHOCTH
U XUMHUYECKUX MPUPOAHBIX, OBITOBBIX W TMPOU3BOJICTBEHHBIX IMPOIECCOB, YYUTHIBAsS
BO3MOJKHBIE HKOJIOTUYECKHUE U COLIMAIIbHBIE BO3ACICTBUS;

6) chopmMupoBaTh NOHUMAHUE 3HAYUMOCTU JOCTIKCHUN XUMHUYECKON HAyKHU
U TEXHOJIOTUH [l pa3BUTUSA COLMAIBHOM W MPOU3BOJCTBEHHOW cdep ¢ yMEeHHEM
MPUBOJIUTH TPUMEPHI UX TPUMEHEHHUS B PA3TUYHBIX cepax KU3HU.

B pe3ynbprare ocBOCHUS TUCHHUILIAHBI O0Y4aIOUUNCS JOJKEeH 3HATh:

o 31 BaxxHelilIue XMMUYeCKHe MOHATHSA: BEIIECTBO, XUMHUECKUI 2JIEMEHT,
aToM, MOJIEKYJia, OTHOCUTEJIbHBIE aTOMHAs U MOJIKYJISIpHAsE MAacChl, HOH, aJUIOTPOMHS,
M30TOMNBI, XHWMHYECKasi CBS3b, OJIEKTPOOTPUIIATEIIBHOCTb, BAJIEHTHOCTb, CTEIECHb
OKHUCJICHHS, MOJb, MOJISIpHAs Macca, MOJSIpHBIA 00bEeM Ta3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYJISIPHOTO U HEMOJECKYJISIPHOTO CTPOCHHS, PACTBOPHI, IJIEKTPOJIUT U
HEIJIEKTPOJIUT, BJIEKTPOJIUTHYECKAs IUCCOLUALMS, OKHUCIUTENb M BOCCTAHOBUTEIb,
OKHUCJICHHE W BOCCTAHOBJIIEHHE, TEIUIOBOM 3(P(PEKT peakiuu, CKOPOCTh XUMHUYECKON
peaKiny, KaTaliu3, XUMHYECKOE PaBHOBECHE, YTJIEPOJHBIN CKeNeT, (PyHKIHOHATIbHAS
rpyIIa, U30Mepusi, TOMOJIOTHS;

o 32 oCHOBHBIE 3aKOHbI XMMHH: COXPAHECHHSI MAaCChl BEIIECTB, MOCTOSHCTBA
cocTraBa BellecTs, [lepponnueckuii 3akon (.M. Menneneena;

o 33 ocHOBHbIC TeOPUM XMMHHM: XUMUYECKOW CBSI3U, JIEKTPOIUTHUECKON
JUCCOIMAIINN, CTPOCHHSI OPTAaHUYECKUX U HEOPTAaHUUECKUX COCTUHECHU;

o 34 BaxHeiillne BelleCTBA M MAaTepHAJbl: BaXXHEWIIWE METaIbl U
CIUJIaBbI; C€pHAasi, COJIsTHAs, a30THAsE M YKCYCHAasl KUCIIOTHI; OJIarOpOoHbIE T'a3bl, BOJIOPO/I,
KHUCTIOPOJI, TaJOTEHBI, IIENOYHbIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE M aM(dOTepHbIE
OKCH/JIbI M TUAPOKCH]IBI, IIIEJI0YH, YTIEKUCIIBIA U YrapHbIi ra3bl, CEpHUCTBIN ra3, aMMHUAK,
BOJIa, TIPUPOJIHBIN Ta3, METaH, 3TaH, ATUJICH, alleTWICH, XJIOpUJ HaTpHs, KapOoHAT U
ruipokapOoHaT HaTpus, kapOboHaT u Qocdar kxanbius, OEH30, METAaHOI W ITAHOII,
CJIOXHBIE A(UPHI, XUPBI, MbUIa, MOHOCaxapuibl (IJIIOKO3a), AUcaxapuibl (caxaposa),
noiucaxapuasl  (Kpaxmal W UEeJUTI0J03a), AaHWINH, AaMUHOKUCIOTBI,  OeiKu,
HCKYCCTBEHHBIE 1 CHUHTETUYECKHUE BOJIOKHA, KayuyKH, IJIACTMACCHI.

B pesynbpTaTe 0cCBOCHUS JUCIUTIIUHBI O0YUAIOITUICS J0JIKEH YMETh:

o Y1 Ha3pBaTh: H3y4y€HHbIE BeElleCTBA 1O TPUBHUAIBHOM  WIH
MEXIYHAPOJHON HOMEHKJIATYPE;

o Y2 onpenensitb: BaJCHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB, THUII XMMHUYECKOW CBSI3M B COCIMHECHUSAX, 3apsij HMOHA, XapakTep Cpeabl B
BOJHBIX PAcCTBOpPAX HEOPraHMYECKUX M OPraHMYECKUX COCIUHEHMM, OKHUCIWUTENb U
BOCCTAHOBUTEIIb, IIPUHAJUICKHOCTh BEIIECTB K Pa3HbBIM KJIACCAM HEOPraHUYECKUX U
OpraHNYeCKUX COCIUHEHUN;

o Y3 xapakTepu30BaTh: JIEMEHThl MaJbIX [IEPUOJOB IO UX IOJIOKEHUIO B
[Tepuomuueckoii cucteme J[.M. Menneneesa; oOmiue XUMHUYECKHE CBOMCTBA METAJUIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX MW OPraHUYECKUX COCIUHEHUM;



CTPOEHUE M XHMMHMYECKHE CBOWCTBA M3YyYEHHBIX HEOPraHUYECKUX M OPraHUYECKUX
COCJIMHCHMI;

o Y4 00bACHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUA,
MPUPOY XUMUYECKOU CBA3M (MOHHOM KOBAJCHTHOM, METaJUIMUYECKON U BOJOPOJHON),
3aBHUCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIMHU U TMOJOXKEHUE XUMUYECKOTO PaBHOBECHS
OT pa3IUYHbIX (PAKTOPOB;

o Y5 BBINOJIHATHL XUMHYECKHH JIKCIHEPHMMEHT: [0 paclo3HaBaHUIO
BaXHEHIINX HEOPTAaHMYECKUX U OPraHMYECKUX COeTUHEHUI;

o Y6 npoBoAWTBH: CAMOCTOSITENIBHBI MOMCK XUMHUYECKOW HH(pOpMaLuu ¢
UCIIOJIb30BAHMEM  PA3JIMYHBIX  HMCTOYHHUKOB  (HAYYHO-TIONMYJSPHBIX  W3JIaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB I HTepHeTa); MCHOJIB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH U1l 00pabOTKU U Mepeaul XUMUUYECKON HH(OpPMAaILK U €€ MPEACTaBICHUs
B pa3IMuHbIX (hopmax;

o Y7 cBsA3bIBaTB: U3YYCHHBIM MaTepual co CBoed mpodeccrnoHanbHOU
NeSITETbHOCTBIO;

o Y8 pemarb: pacueTHble 3aJaud [0 XUMHYECKMM QopMmyliaM u
YpaBHEHUSIM.

1.2.2. Ilnanupyemble pe3yiabTaTbl OCBOCHHs  0011€00pPa30BaTEJIbHOM
aucHUIUINHBI B c00TBeTcTBHH ¢ ®I'OC CITIO u Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue o0IIeO0Opa3oBaTeNbHas AUCHMUILUINHA «XUMUS» HMEET TpHU
dbopmupoBanuu u pazsutur OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBieHHBIX B
AKTyaJIn3UPOBAHHBIX OrocC CIIO 1o npodeccun.



Koa n
HAHMEHOBaHMHE
GopmupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHBI

Oo0mme

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PELICHUS
3agad
npohecCHOHATBLHOM
JEeSITeIIbHOCTH
HNPUMEHHUTEIBHO K
pa3JInYHBIM
KOHTEKCTaM

JInuHOCTHBIE Pe3yabTaThl J0JLKHBI OTPAXKATH B YACTH:
TPYA0BOI0 BOCIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IICHHOCTH MAacTepCTBa,
TPYIOJTFOOHE;

TOTOBHOCTh K aKTUBHOMW JCSATCILHOCTH TEXHOJOTUICCKOU H
COIMAJILHOW HANPABICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAT,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBINOJIHATH — TaKyIO
JeSITENIbHOCTb;

UHTEpEC K pa3auuHbIM  cpepaM  MpodecCHOHATbHON
NEeSITETbHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl J0KHbI OTPAKATH:
Osiagenue YHHUBepCaIbHBIMH Y4eOHBbIMHU

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30BbIe JTIOTHYECKHE IeHCTBHS:

CaMOCTOSTENIbHO  (POPMYJIMpOBaTh H  aKTYaJIU3UpPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS JIJIs1
CpaBHEHUS, KJIacCUPUKAUKU U 0000IICHUS;

ONpeNeNsATh UEIN AESITeNbHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SIBICHUSX;
BHOCUTh  KOPPEKTHBBI B
COOTBETCTBUE PE3YyJIbTATOB
MHOCJIENCTBUN IEITEILHOCTH.
0) 0azoBbIe HCCIeA0BaTENIbCKUE I€liCTBUS:

IMPOTHUBOPCUMA B

ACATCIIbHOCTD, OLICHUBATDH
neirsiM, OLCHHUBATHL  PUCKU

BIIAJICTh  HABBIKAMH  y4e€OHO-HCCIICIOBATEIBCKOW U
HpO@KTHOﬁ JCATCIIBHOCTH, HaBbIKaMH paspCiCcHuAd
npobiewm;

JAucnunimHapHbie pe3yJbTaThl 10JLKHBI 0TPAKATD:

- cpOpMHUPOBAHHOCTH MPEACTABICHUI: O XHUMHUYECKOU
COCTaBJIAIOIICH €CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIH
XUMHUHM B TIO3HAHWH SIBIICHUH TPHUPOJBI, B (HOPMUPOBAHHUU
MBIIUICHUS WU KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOU
rPAaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHUS] MPAKTHUUECKUX
3aJa4 M OJKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J10pPOBbIO U PUPOJHOM CPELE;

- BJIQJICHHE CHUCTEMOW  XHMHYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJAralIIne TOHATHS (XUMHYECKUN
3JIEMEHT, aTOM, 3JIEKTpOHHas 000JjlouKa aroma, s-, p-, d-
JJICKTPOHHBIE  OpOWTAIM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIILHOCT, CTEIIeHb
OKHCIICHUSI, XMMHUYECKasi CBsS3b, MOJb, MOJISIpHAas Macca,
MOJISIpHBIA 00BEM, YTIEPOIHBIA CKeJeT, (QYHKIHOHAIbHAS
rpynmna, pagukajil, W30MEpHs, HU30MEPBI, TOMOJOTHYECKHUI
pan, TOMOJIOTH, YIJIEBOJAOPOBI, KHUCIIOPOI- u
A30TCO/ICpXKAIINE COCTUHEHUS, OMOJIOTHUYECKH AaKTHUBHBIC
BeliecTBa (YrieBO/Abl, KUPHI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSPHBIE COCIMHEHUS,
KPUCTAJUIMYECKAsT PELIETKA, TUIbl XUMUYECKUX PpPEaKLIM
(OKUCTUTENIBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JCCOLManus, OKHCIMUTENNb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peaklui, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOEHUS OPTraHuYecKUX
Bemects A.M. bytiepoBa, Teopus SIEKTPOIUTHYECKOU
auccounranuu, nepuoanueckuid 3akoH J[.M. Menneneesa,
3aKOH COXpAaHEHUS Macchl), 3aKOHOMEPHOCTH,
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BBISIBJISTD MPUYUHHO-CIIEICTBEHHBIE CBSI3U u
aKTyaJIu3UpOBaTh 3aj1auy, BbIIBUTATh TUIIOTE3Y €€ PEIlIeHUs,
HaXOJUTb  apryMEHTbl s  J0Ka3aTelbCTBA  CBOUX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;
AQHIN3UPOBATh IIOJIyUEHHbIE B XOJI€ pElICHUs 3ajauu
pe3ysbTaThl, KPUTHUECKHU OLIEHWBATH HMX JOCTOBEPHOCTbD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

YMETb INEPEHOCUTh 3HaHUS B  I[IO3HABATEJIBHYID U
IIPAKTUYECKYIO 00JIaCTH KUZHEACATEIbHOCTH.

CHMBOJHNYECKUH SI3BIK XHUMMHU, (baKTOJ'IOFI/ILIeCKI/Ie CBCICHUA O

CBOWCTBaX, COCTaBe, NOJYYEHUH H  0E30MacHOM
MCIIOJIb30BaHUU BAXHEHUIINX HEOPraHUYECKUX u
OpPraHMYeCKHX BEUIECTB B OBITY U  NPAKTHYECKOU

JESATECIIBHOCTH YEJIOBEKA;

- c(opMUPOBAaHHOCTh YMEHUN BBIABIATH XapaKTEPHBIC
IIPU3HAKU U B3aMMOCBSA3b U3YYEHHBIX IOHATHH, IPUMEHATh
COOTBETCTBYIOIIIME IIOHATHS IPU OIMUCAHUU CTPOCHUA U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB U HX
IIPEBPAILICHNI; BBISBIIATh B3AUMOCBSI3b XUMUYECKUX 3HAHUN
c HOHATHSIMU u IIPEICTaBICHUAMHU JIpYyrux
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- cOPMHPOBAHHOCTh YMEHUI HCIOIb30BATh HAUMEHOBAHUS
XUMHMYECKHX  COCIMHEHUH  MEXIYHAapOJHOIO  COH3a
TEOPETUYECKON M IPUKIAJHON XUMUU M TpPUBHAJIBHBIC
Ha3BaHMUA BaXHEHIIMX BEUIECTB (STWJIEH, alETHIIEH,
ruuepul, (exon, QopMmanbaerus, YKCycHas KHCIIOTa,
[JIMLWH, YrapHbIA a3, YIIEKHUCIbIA a3, aMMHUaK, ranieHas
U3BECTb, HETalleHas HW3BECTb, NMUThEBAs COJAa U JAPYTUX),
COCTaBJIATh (POPMYJIBI HEOPTaHUYECKUX U OPraHMYECKHX
BEIIECTB, YPABHEHMSI XUMHUYECKHX PEAKIHM, OOBACHATh MX
CMBICII; IIOATBEPKAATh XapaKTepHbIE XUMUYECKUE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMU SKCIEPUMEHTAMH U 3aIIUCIMHA
YPaBHEHUN XUMUYECKUX PEAKIUH;

- c¢(OpMHUPOBAHHOCTh yMEHUHI yCTaHaBJIUBAaTh
IIPUHAIJIEKHOCTh U3Y4YCHHBIX HEOPraHUYEeCKHUX u
OPraHMYECKHX BEIIECTB K OIpPEACIICHHBIM KjaccaM |
IpyIIIaM COEAVMHEHUM, XapaKTepHU30BaTb HUX COCTaB U
BAKHEWIIIME CBOWCTBA; OIPENENATh BHIbl XUMHYECKHX
CBA3EHN (xoBaJIeHTHaH, HMOHHas, MeTaJuIn4ecKas,
BOJOPOJHAS), TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIECTB;
KJaccUu(UIUPOBATh XUMUYECKHE PEAKIINU;

- c(pOpMUPOBAHHOCTh YMEHHI MPOBOJUTH pacyeTbl IO
XUMAYECKMM (GOopMylnaM M ypaBHEHHUSM XUMHUYECKHX
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peakuuii ¢  UCHOJb30BaHUEM  (PU3UUECKHX  BEJIWYHH,
XapaKTEpU3YIOIIMUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; MCIIOIb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHUSA
JUIS  TPUHATHS PEHIeHUH B KOHKPETHBIX >KW3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Ucnosb3oBaTh
COBpPEMEHHBIC
CpeICTBA MOKCKA,
aHajam3a u
UHTEPIIpETaluU
uH(popMaLuu U
nH(pOpPMalMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUS 3a/1a4
npodeCcCHOHAILHON
JESTEIIbHOCTH

JIM4HOCTHBIE pe3y/IbTaThl A0JKHBI OTPAXKATH B YACTH:
LEHHOCTH HAYYHOI'0 NO3HAHHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH U OOIIECTBEHHOMH
IPAKTUKW,  OCHOBAHHOTO  Ha  JUalore  KyJbTyp,
CIOCOOCTBYIOLIETO ~ OCO3HAaHUI  CBOEro  Mecra B
HOJIUKYJIBTYPHOM MUPE;

COBEpPILEHCTBOBAHHUE SA3BIKOBOW M UYUTATEIbCKOW KYJIbTYPbI
KaK CpeICTBa B3aUMOJIEHCTBUS MEXAY JIOAbMU M MO3HAHUSA
Mupa.

MeTanpeaMeTHble pe3yJIbTaThl J0JKHbI 0TPAXKATH:
OBananenue YHHUBEpPCAaJIbHBIMH Y4eOHBIMU
NO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

BIAJeTh  HaBbIKAMM  MOJy4YeHHs  UHPoOpMalUUd U3
VCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYLIECTBIISATh
MOMCK, AaHaJINW3, CHUCTEMAaTU3allUI0 U HHTEpIpeTaINio
MH(OPMALIUU Pa3IMYHBIX BUJOB U (JOPM MPECTABICHHUS;
co3laBaTh TEKCThl B pa3MUHBIX (opMarax € Y4EeTOM
Ha3Ha4yeHHs] MHGOpPMallMU U 1IeJIeBO ayIuTOpUH, BbIOUpas
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3ALIH;
OILICHUBATh JJOCTOBEPHOCTb, JETUTUMHOCTh MHPOpMAINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHUECKUM HOpPMaM;
BJIaJICTh HaBbIKAMM PacliO3HaBaHM U 3alIUTHl HH(OPMAIIUH,
MH(}OPMalMOHHON 06€30MaCHOCTH JIMYHOCTH.

JAucnumimHapubie  (MpeAMeTHbIE)  pe3yJbTarTbl U
JAOJIKHBI OTPAXKATh:

- BIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHUS
BEIIECTB U XUMHUYECKUX SIBICHUH (HAOII0IeHUE, U3MEPEHUE,
AKCTIIEPUMEHT, MOJICITMPOBAHNUC);

- c(hOpMHUPOBAHHOCTh YMEHUU TMPOBOAUTH PACUYETHI I10
XUMHYECKUM (OopMylnaM U ypaBHEHUSM XUMHUYECKHX
peakiuii C HCIOJb30BAaHMEM  (PU3MUECKUX  BEITUYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHbIE YCIIOBHS) I'a30B, KOJIMYECTBA
BEIIECTBA; MCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHMS
JUISL TPUHSATHS PEIIEHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM;

- cOpMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH W BBIMOJIHATH
XUMHYECKUM SKCIEPUMEHT (MPEeBpalleHHs] OpPraHuYecKuX
BEILIECTB MPU HAarpeBaHUU, MOJIYYCHHE dTUIICHA U U3y4YeHUE
€ro CBOWMCTB, KAUECTBEHHbIE pEAKIUMU HA allbJIECTUIbI,
KpaxMajl, YKCYCHYIO KHUCJIOTY; JEHATypamus OEJIKOB MpH
HarpeBaHUU, IIBETHHIE PEAKIIUU OENIKOB; MPOBOJUTH PEAKIIUU
HOHHOTO OOMEHa, OMpEeNeNsiTh CPeay BOJHBIX PacTBOPOB,
KaueCTBEHHBIC PEaKINU Ha Ccylb(dar-, KapOoHAT- U XJIOPUI-
AQHWOHBI, HA KATHOH aMMOHHUS;, PEIaTh SKCIICPUMEHTAIbHBIC
3agaum 1o TemaM "Meraue" u  "Hemeramiwel") B
COOTBETCTBHU C TPABWJIAMH TEXHUKH O€30MacHOCTH TMPHU
oOparteHuu c BEIICCTBAMU u 1a00paTOPHBIM
o0opyIoBaHUEM; TPEACTABIATh PE3yIbTAThl XUMHUYECKOTO
JKCIIEPUMEHTA B dbopme 3aIIiCcH ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUN W (HOPMYITUPOBATH BHIBOJLI Ha
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OCHOBE DTHUX PE3YJIbTATOB;
- cOpMHUPOBAHHOCTh YMEHUS aHAJIU3UPOBATH XMMHUYECKYIO

uHpOpMaNMIO, TONy4aeMyl0 U3 Ppa3HBIX HCTOYHUKOB
(cpenctB  MaccoBoi umH(pOpManuu, ceTb MHTepHET U
Jipyrue).

OK 04. DpdextuBHO | JIMUHOCTHBIE PE3YJIHLTATHI I0JKHBI OTPAXKATh B yacTH: | lucuuniimHapHbie  (mIpeaIMeTHBbIE)  Pe3yJabTaThl W

B3aHMOHeﬁCTBOBaTB nu

IrPpaKIaHCKOI0 BOCIIUTAHUA:

AOJI2KHBI OTPa’KaTh:

paboTatb B TOTOBHOCTb BECTH COBMECTHYIO JEATENLHOCTH B MHTEpPecax | = COOPMHUPOBAHHOCTH YMEHMH IUIAHMPOBATH U BBINOIHATH
KOJIJIEKTUBE U rPaKJIaHCKOTO OOIIECTBA; XUMUYECKUA SKCIEPUMEHT (TMpeBpalleHuss OpPraHUYeCKHX
KOMaHJge YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTyTaMu | BEHICCTB IIPH HArpEeBaHWM, MOTYy4CHUC STUJICHA U U3YYCHHUC
B COOTBETCTBHUU C UX (I)YHKI_II/I}IMI/I U Ha3HAYECHHEM. €ro CBOMCTB, Kaye€CTBEHHBIE pEAKIMM Ha albAETHU/BI,
MertanpeamMeTHbie pe3yJbTaThbl J0JKHBI OTPAXKATH: Kpaxmall, yKCYCHYIO KHCIOTY; JeHaTypauus O€IKoB IpH
OBiaseHue yHUBEPCAJIbHBIMH KOMMYHHKATHBHbIMHM | HATPCBAHUH, IIBCTHBIC PCAKIIUH OeJIKOB; MPOBOJIUTH PEAKIIUU
HeﬁCTBHHMH: HOHHOTI'O O6MeHa, ONpeCaAcCiIATbL CPpE€Ay BOAHBIX PACTBOPOB,
6) cOBMecTHAas eATeJbHOCTD: KayeCTBEHHbIE PeaKIMK Ha Cynb(har-, KapOOHAT- U XIIOPU-
IOHMMATh U HCIHOJIB30BaTh IPEHMMYLIECTBA KOMAHJHON u | @HUOHBI, HA KATHOH aMMOHMS; PENIATh SKCIIEPUMEHTAIbHBIE
MHAUBUYaJIbHON paboThI; 3amaun mo Temam "Mertamiel" u  "Hemeramnbl") B
IPUHAMAT e COBMECTHOR JesiTenbHOCTH, | COOTBETCTBUM C TPABHIAMH TEXHUKH 0e30MacHOCTH TpHU
OPraHM30BBLIBATE 1 KOODAWHHPOBaTH jeiicTBusi mo ce | OOPAIICHMM € BEIIECTBAMM M JIAOOPATOPHBIM
JOCTYIKEHUIO: COCTAaBJIATh IUIAH JICUCTBUH, pacmpeesisaTh 000pyI0BaHUEM; TPEJCTABIATL PE3YJIbTaThl XUMHUYECKOTO
POJTH ¢ y4eTOM MHEHHUIl yYaCTHHKOB 00CY)XIaTh pe3ynpTathl | YKCICPUMCHTA B (b?pMe 3arncu YpaBHEHHUH
COBMECTHOI1 PaGOTBL. COOTBETCTBYIOIINX PEAKIUNA U (HOPMYTUPOBATH BBIBOJBI Ha
Osaagenue YHUBePCAJIbHBIMH peryasituBHbIMu | OCHOBC OTHX DE3YJILTATOB.
JeHCTBUSAMMU:
r) NIPpUHATHE Ce0A M APYTHUX JHOJCH:
MPUHUMATh MOTHBBI W apPTYMEHTHI APYTHX JIIOJAEH mpu
aHaJIN3€ PE3YNbTATOB JICATEIbHOCTH;
MpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX JIOJEH HA OMINOKY;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TIO3UIIUU APYTOTO
YeJI0BeKa.
OK 07. JInYHOCTHBIE Pe3yJbTAThI I0JKHBI OTPAKATH B YACTH: JAucuumumHapHble  (mpeaMeTHbIE)  Pe3yJbTaTbl M
CoieiicTBOBaTh IKOJIOTHYECKOTr0 BOCIIMTAHUS JAOJIKHBI OTPAXKaTh:
COXPaHEHHIO c(hOPMUPOBAHHOCTL DKOJIOTMYECKOM KYJIbTYpPBI, IIOHUMAaHUE | = CQOPMUPOBAHHOCTh TIPEACTABICHUM: O XHMMHYECKOM
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OKPYXKaIOIIeH Cpe/ibl,
pecypcocOepeReHHIO,
HNPUMEHSATh 3HaHHS 00
HU3MCHCHUU KJIMMAaTa,

BIUSHUS  COLMAIBHO-)KOHOMHMYECKHMX  IIPOLECCOB  HA
COCTOSIHME TNPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJOTMUECKUX MpobieM;

IJIAHUPOBAHUE U OCYIIECCTBICHUE JEHCTBUM B OKPYXKarolen

COCTABJIAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIU
XMMHAU B TIO3HAHWU SIBICHUW NPHUPOIBI, B (HOPMUPOBAHHU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHON
IPaMOTHOCTH, HEOOXOAUMOM Ui PEIICHUs NPAKTUYECKUX

MIPUHLHUIIBI cpelle Ha OCHOBE 3HAHMA IEJEH YCTOMYMBOrO pa3BUTHUSA | 337a4 M DKOJOTMYECKH OOOCHOBAaHHOIO OTHOIUEHHS K
OEpEKITUBOTO YeJI0BEYECTBA; CBOEMY 3/I0pOBBIO U IIPUPOJHON CpenE;
IIPOU3BO/ICTBA, AKTUBHOE HENpUATHE JCHUCTBUN, NPUHOCAIIUX Bpen | - c(OpMUPOBAHHOCTh yYMEHUH CcOOJIOAaTh MpaBUia
3¢ heKTHBHO OKPYXKAaroIIel cpene; IKOJIOTHYECKH I[1eJeco00pa3Horo TMOBEACHUS B OBITY U
HeﬁCTBOBaUTB B YMEHHE MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHUECKHE TpyJ0BOM ACATCNBHOCTH B LEIIX COXpAHCHMA  CBOCTO
Ype3BBIYAITHBIX IOCIIEICTBHUS IIPEANIPHHIMAEMBIX HeiicTBHil, | 310POBbsS. U OKPY)KAIOLIeH NPUPOJAHON CPElIbl; YYHTHIBATH
CUTyaIUsAX TIPEOTBPAIIATh HX. OMacHOCTb  BO3JCWCTBUS  HA  JKUBBIE  OpPraHU3MBbI

MeTanpeaMeTHbIe Pe3yJabTAThl J0KHBI 0TPAKATD: ONpE/CNEHHBIX BELIECTB, IIOHMMAas CMBbICI IOKa3aTels

OBanagenue YHHUBEpPCaJIbHBIMHU yueGHbIMH | IPCICIBHOI JIOYCTHMON KOHIICHTPALUH.

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ ungopmanuei:

HCII0JIb30BaTh CpelcTBa UH(GOPMaIIMOHHBIX u

KOMMYHUKAI[MOHHBIX TEXHOJIOTH B pereHnu

KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTaHU3AIMOHHBIX

3a1a4 ¢ COONIOJIeHHEM TPeOOBAaHUN IPrOHOMUKH, TEXHHUKH

0€30MacHOCTH, TUTHEHBI, PeCypcoCcCOepeKeHN s, TPaBOBbIX U

TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH.
IIK 1.4. IIpakTHYECKUil OIBIT: - BJIQJICHUE OCHOBHBIMU METOJAaMH HAYYHOI'O [IO3HAHUSA
PemoHT BreimonHeHne  MOATOTOBUTENBHBIX  pabOT, TMOATOTOBKA | BEIIECTB U XMMHUYECKUX SIBICHUI (HaOII0IeHIE, U3MEPEHHE,
MITYKaTypKH, OCHOBaHUN M TOBEPXHOCTEM MOJ PEMOHT, IPUTOTOBJICHUE | SKCIIEPUMEHT, MOJIETUPOBAHUE);
HaJMBHOTO MITYKaTypHbIX M JIGKOPAaTHBHBIX PACTBOPOB M CMECEH, | - CQOPMUPOBAHHOCTh YMEHHS aHATU3UPOBATh XUMHUYECKYIO
nosia, pacagHbIX BBINIOJTHEHHE PEMOHTA. HH(}OpPMaIIHIO, MTOJIyYaeMYIO U3 Pa3HbIX HCTOYHHUKOB
TEIUIOU30JSIIUOHHBIX | YMEHMUS: (cpencTB MaccoBoit HHpOpMaIuy, ceTb HTepHeT n
KOMITO3UIIMOHHBIX [Tonp30BaThCs YCTaHOBJICHHOM TEXHUYECKOH | IpyTHeE).
CHUCTEM. JIOKYMEHTaIUEH.

BbINOMHATE TOArOTOBUTENBHBIE PaOOTHI, OCYIIECTBIATh

NpOU3BOJACTBO PEMOHTA INTYKATYPHBIX H OCKOPATHBHBLIX
HOKpI)ITI/II\/II, HaJIMBHBIX CTAXCK ITOJIOB U CHCTEM CbacallHI)IX
TCIIJIOU30JIAITMOHHBIX KOMITIO3UIIMOHHBIX.

HI/IaFHOCTI/IpOBaTI) COCTOSIHHUE W CTCICHb ITOBPCIKACHUA
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PEMOHTHUPYEMOM IITYKAaTypKH, B TOM YHCJIE NPU PEMOHTE
CTapUHHBIX  3JaHUW, COOPYKEHMM M  IaMITHUKOB
APXUTEKTYPHI.

[IpumeHnaTsb NMEKTPUDUIIIPOBAHHOE u py4HOE
000py/0BaHUE U UHCTPYMEHT.

[IpuMeHsATh cpeicTBa MHANBUAYAJIBHOM 3aILUTHI.

3HaHUS:

TexHONOrnYeCcKON  MOCJIEIOBATEIIBHOCTH  BBIIOJIHEHUSA
MOJTOTOBKH, ITPOU3BOJICTBA PAa0OT M pEeMOHTA IITYKATypPHBIX
M JICKOPaTUBHBIX MOKPBITHH, HAIMBHBIX CTSKEK IOJOB W
cucteM (pacagHbIX TETIOM3OJIALUOHHBIX KOMITIO3UIIMOHHBIX.
Meronuka  OUArHOCTUKM ~ COCTOSIHUSA — TMOBPEKICHHOMU
MOBEPXHOCTH.

CrocoObl  MOKPBITUSL IITYKATypKOH TOBEPXHOCTEH IPHU
PEMOHTE CTApUHHBIX 3/1aHUW, COOPYXEHUU U MaMSITHUKOB
APXUTEKTYPHI.

Ha3nauenne u npaBwia MNPUMEHEHHUS HCIOIb3YyEMOIO
WHCTPYMEHTA U MPUCTIOCOOTIECHUH.

[TpaBuiia npuMEHEeHUsT CPEACTB MHANBHUIYATbHOW 3aIUThI

13




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUIIJIMHBI OY .12 XUMUA

2.1. O0beM IMCUMILIMHBI U BBl y4e0HOI pa®oThl

Buna yueOHoii padoThl

Oovem ¢ uacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl THCIHUTLIHHBI 72
B T.4.

1. OcHoBHOE conepxaHue 70
BT. 4..

TEOPETHUECKOE 00yUueHue 38
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEP)KaHUE 4
MPaAKTUYECKUE 3aHATUS 22
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 4
n1abopaTopHbIE 3aHATH 6
KOHTPOJIbHBIE PaOOTHI 4
IIpome:xxyTounasi arrectanusi B popme 1u¢ppepeHIUPOBAHHOIO 3a4éTa 2

14




2.2. TemaTn4ecKkuii MJIaH U coAep:kanne yueOHou nucuumianabl OY /1, 12 Xumus

CTPOCHUA aTOMOB

XUMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX MMM IMPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuogaM llepuoamyeckoil cuctembl. 3HAYEHHWE NEPUOAUMYECKOTO 3aKOHA W CHUCTEMBI
xuMuueckux snemeHToB J[.. MenzaeneeBa B pa3BUTUM HAYKHU.

VYcraHOBIEHUE CBSI3H MEXY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XHMHUUYECKHX DBJEMEHTOB M HX COCJAMHEHUI B COOTBETCTBUHU C
nojoxkeHueM  Ilepuogmyeckoil  cuctembl.  PellleHHME  MPaKTUKO-OPUEHTHUPOBAHHBIX

HaumeHoBaHue Conep:xanue y4ed0HOro MaTepuasia (0CHOBHOE U NMPO(ecCHOHAILHO O0bém | DopMupyemble
Pa3/ieJioB M TeM OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AHATHS, IPUKJIAJIHOH MOAYJ/Ib YacoB | KOMIIETeHIHH
1 2 3 4
Coaep:xanue yueOHOTo MaTepHaJia 63
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 15
Tema 1.1. Copneprxanue yueOHOIro MaTepuasia 2 OK 01
OcHOBHBIE XMMHUYECKUE | XUMHYECKUH deMeHT. AToM. Slapo aroma, U30TONBL. DIEKTpOHHas O0OJIOUKa. 1
INOHATUS M 3aKOHBI, | DHEPTeTHYECKUE YpPOBHH, IMOIYPOBHH. ATOMHBIE OpOHWTamH, S-, p-, d- DIEMEHTHI.
CTpOEHUE aToMOB |OcOOEHHOCTH paclpesielieHusl 3JIEKTPOHOB MO OpOMTaIsIM B aTOMax 3JIEMEHTOB HEPBBIX
XMMHYECKHX DJIEMEHTOB |4ETHIPEX MEPHOAOB. DIIEKTPOHHAsI KOH(UTYparus aroMoB. OCHOBHbBIE XMMUYECKHE 3aKOHBI

IIpakTnyeckue 3aHATHSA 1

[Tpaktuyeckas pabota Nel. «OcCHOBHbBIE KOJMYECTBEHHbIC 3aKOHBl B XMMUHU U pacueTsl I10

YPaBHEHHSIM XUMUYECKHUX PEaKIUil».

OTHOCHUTENBHBIE aTOMHas W MOJEKyJsipHas Maccel. MomnspHas wacca. KonmdectBo

BelllecTBa. MaccoBasi JIoJisl BeIecTBa. 3akoH ABoraapo. MousipHblii 00beM Ta30B.

OTHOCHUTENBbHAS IUIOTHOCTh Ta30B. PacdeThl MO ypaBHEHHSM XHMHYECKHUX PEAKIMH C

UCTIOIF30BaHUEM MAacCOBOHM JIOJHM BEIIeCTBA, oObeMa (HOpPMajbHBIE YCIOBHS) Ta3o0B,

KOJINYECTBA BEIIECTBA
Tema 1.2. Copnepxxanue yuyeOHOro MaTepuasa 2 OK 01
Ilepronnyeckuii 3akoH | [IpakTHYecKHe 3aHATHS 2 OK 02
14 [Tepuonnueckas |[Ipaktudeckas padora Ne2. «M3ydeHHe MEPHOJMUYECKAX 3aKOHOMEPHOCTEH W WX IK'1.4
CUCTeMa  XUMHYECKUX |B3aMMOCBSI3U CO CTPOEHHEM aTOMOBY.
DJIEMEHTOB J. W. |Ilepmoguueckas  cucrema  xuMuueckux  snementoB  J[.M.  Menneneesa.  CBsisb
MenieneeBa, ux CBsI3b C |IEPUOANYECKOTO 3aKOHA U [IepHOAMYECKON CHCTEMbl XHMHYECKHX JJIEMEHTOB C
COBPEMEHHOM TEOPHEN |COBPEMEHHON TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
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TEOPETHYECKUX 3aJaHUi Ha XapaKTepHU3allMI0 XUMHYECKHX 3JIEMEHTOB «Metamudeckue /
HEMCTAJIJIMYCCKHEC CBOfICTBa XUMHUYCCKUX DJIEMCHTOB B COOTBCTCTBUHU C UX BHCKTpOHHBIM
CTPOCHHEM U TIOJIOKEHHEM B TIEPHOJUYECKONM CHCTEME XHUMHYeCKuX dnemeHToB JI.U.
Menneneenay»

Tema 1.3.

Crpoenue BEILIECTBA
U TPUPOJIa XUMHUECKOU
cBsi3U. MHoroob6pasue
BCIIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BemiecTBa. XHMMHMYECKas CBA3b. BHIbl XUMHUYECKOM CBs3M (KOBaJEHTHAs
HENoJisipHasT M TOJspHas, HWOHHAs, MeTajinueckas). MexaHu3mbl 00pa30BaHUS
KOBAJCHTHOH XWMHUYECKOW CBS3M (OOMEHHBI M JOHOPHO-aKIENTOPHBINH). BomopomHas
CBs3b. BajneHTHOCTh. DNeKTpooTpULaTebHOCTh. CTeneHb OKuciaeHUs. VOHbI: KaTHOHBI U
AQHUOHBI

IIpakTH4yeckue 3aHATHS

[Tpaktudeckas padora Ne3. «CTpoeHue BemecTBa U MpUpoia XUMUIECKOH CBSAZHY.
JleMoHCTpauus Mojeneil KpUCTANIMYECKUX PEIIeTOK: HOHHOM (XJIOpUA HATpHsl), aTOMHOU
(rpagutr u anma3z), MOJEKYJISApHOW (YIJIEKUCHIBIA TIa3, HMOJ), METAIIMYECKOW (HATpui,
MarHuii, Mmenp). PelieHue npakTHYecKUX 3aJaHUA Ha COCTaBJIEHHE 3JIEKTPOHHO-
rpaduyeckux Gpopmyn 3nemMeHToB 1—4 neproaos

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPTaHNYCCKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepHaJia

Knaccugukanus HeopraHuueckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHX BEIIECTB
(oKCHABI, TUIPOKCU/IBI, KUCIOTHI, CONM). BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO
CTpoeHHs. ArperaTHble COCTOsSIHUS BemiecTBa. Kpucraminueckue U aMmop(HbIe BELIECTBa.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPHCTANIMUECKUX PpEIIeTOK (aToMHasd,
MOJIEKYJISIpHAsi, MOHHAs, MeTajyinyeckas). 3aBUCHMOCTb CBOWCTBAa BEIECTB OT THIIA
KPUCTAJUIMYECKON pElIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne4. «HoMeHKIaTypa HEOPTaHUYECKUX BEIICCTBY.

Pentenne mnpakTHUecKUX 3alaHUi MO KiacCH(UKAlMK, HOMEHKIAType M XMUMHUYECKHM
dbopMynaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbIi ra3, yriaeKucibli ras,
aMMUaK, raiieHas M3BECTb, HETalleHas W3BECTb, NUTbEBas COAA W APYTHX): Ha3BaHHUSA
BeniecTB o MexxayHapoaHoi (MFOITAK) wnu TpuBHanibHON HOMEHKIIATYpe U COCTaBICHUE
GopMyNbl XMMHYECKHX BEILIECTB, ONpeAeTeHHE NPUHAUIEKHOCTH K Kiaccy. [lomck
uH(pOpMallMKl 1O Ha3BaHUAM, HUACHTU(UKATOpPaM, CTPYKTYpHBIM ¢opMylaM. AHaIu3
XUMHUYECKOH WH(pOpMAlNK, MOJYy4aeMOM M3 pPa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOM
nHpopmaruu, cetb UHTEpHET 1 Ipyrue)

OK 01
OK 02

Tema 1.5.

Conep:xaHue yueOHOro MaTepuasa

OK 01
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Turner
peakuui

XHUMHUYCCKUX

Xumuyeckass peakuus. Kraccupukanus XUMHUECKUX peakluid B HEOPraHMYECKON W
OpraHWYECKOM XMMHUHU. 3aKOHBI COXPAHEHHUS MACChl BELIECTBA, COXPAHEHUS U MPEBpaAICHUS
SHEPruu TMpH XUMHUYECKUX peakiusx. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKINU
(YypaBHEHUSI ~ OKHCIICHUS-BOCCTAHOBJICHUS,  CTENEHb  OKUCJCHUS,  OKHUCIUTEIb U
BOCCTaHOBUTEIIb, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu B npupose,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITSIbHOCTH OPTraHU3MOB)

Tema 1.6.
CxkopocTh
pEeaKIuu.
paBHOBeEcCHE

XUMHUYECKUX
XUMHUYECKOE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh peakiliy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJBI PEearupyroImnx
BEILECTB, KOHUEHTPALUU PEarupyrolnx BEIIECTB, TEMIIEPATypPhl U IUIOAAN PEAKIIMOHHON
noBepxHOCTH. TemtoBbie (P(EKThl XUMHYECKHX PEAKIHA: 3K30- M JHIOTCPMHUYCCKHEC
peakiuu. OOpaTtuMble peakiuu. XuUMHU4Yeckoe paBHoBecue. MakToppl, BIMSIONIME Ha
COCTOSIHM€ XUMUYECKOTO PaBHOBECHS (KOHIICHTPALIMSI PEAr€HTOB MJIM MPOAYKTOB PEAKIINH,
nasienue, remnepatypa). [punmun Jle [llarense

HpaKaneCRue 3aHATHSA

[TpakTiueckast padora Ne5. «BiusiHue pa3nuuHbIX (AKTOPOB HAa CKOPOCTh XUMUYECKOM
peakuum».

Perennie mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHalu3 (PAKTOPOB, BIHUSAIOIIUX Ha
W3MEHEHUE CKOPOCTH XUMHUYECKOU peakIuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaKIuu
OT MPUCYTCTBUS KaTalM3aTopa Ha MPUMEPE Pa30KEHUs NIEPOKCUIA BOJOPOAA C IOMOIIbIO
JTUOKCHJIa MapraHila ¥ KaTajias3bl. PelieHne NpakTUKO-OPHUEHTHUPOBAHHBIX 3aJlaHUN Ha
npumenenue npuHiuna Jle-lllarenpe i  HAXOXKACHUS HAMpaBICHHUS CMEIICHUS
paBHOBECHsS] XHMHYECKOM peaklMu U aHaau3 (HAKTOPOB, BIUSIOMIMX HaA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI

OK 01
OK 02
IIK 1.4

Tema 1.7.

PacTtBOpHI, Teopust
AIIEKTPOJIUTHYECKON
JACCOLMAMi U HOHHBIN
oOMeH

Conep:xanue yueOHOTro MaTepuaJia

SN

PactBopbl. Buabsl pacTBOpoB MO COAEpPX AaHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[TonsiTie 0 mucriepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOPHL. MaccoBasi J0ms
BemectBa B pactBope. [lonarue o BomopomHom mnokaszarene (pH) pactBopa.
OnekTponuTHdeckas aucconuarus. CHIbHBIE W ClaOble AJIEKTPOJUTHI, HEIEKTPOJHTHI.
Peaxnyu HOHHOTO 0OMeHa

JlaGopaTtopHble 3aHATHSA

JlaGopaTtopnas pabota Nel «IIpuroroBieHne pacTBOPOBY.

[IpuroroBineHre pacTBOPOB 3aJaHHOM MAacCOBOM JIOJIEM pPAaCTBOPEHHOIO BEILECTBA,
MpOBEJCHNE pEaKIil HMOHHOrOo OOMeHa, OIpeAesieHHEe CpeIbl pPAacTBOPOB BEIIECTB C
MOMOIIbIO0 YHHUBEPCAJTBLHOTO MHAMKATOpa (KHClas, HeWTpasibHas, LIeJI0o4YHas). 3aJaHus Ha

OK 01
OK 02
OK 04
OK 07
I[IK 1.4
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COCTaBJICHUE MOHHBIX peaklUMil. Pelenne npakTuko-opueHTHPOBAHHBIX PACYECTHBIX 3aJaHUM
Ha PacTBOPBI, UCIOJIb3yEeMbIe B OBITOBOI M MPOU3BOJCTBEHHOM JESITEIPHOCTH YEJIOBEKA

KonTpoJubnas pa6ora 1

CtpoeHue BenecTBa U XMMHUECKHE peakiuu (1o paszaeny 1)

Pa3nes 2. Heoprannueckasi XuMust

10

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

=]

Meramibl. [lonoxxenue meraiuioB B IleproaMyeckoil CUCTEME XUMHUYECKUX JJIEMEHTOB.
OCO0OCHHOCTH CTPOCHHSI IJICKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmue (usmdeckue
cBoicTBa MeTayoB. CIUIaBbl METAIIOB. DIEKTPOXUMHUECKUHN Psii HAPSDKEHU METaJUIOB.
XHWMHYECKHE CBOWCTBA BAXHEHIIMX METAIOB (HATpUM, KaJlHWid, KaJbIUH, MarHui,
ATFOMUHHM, IIMHK, XPOM, JKele30, Mellb) U UX coeauHeHud. OO0mue crocoObl MOMydeHUs
MeTaysioB. [IpMeHeHne MeTannoB B ObITY M TEXHUKE

\9)

Hewmerannebi. Tlonoxxenne nemeramioB B [leproandeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKUE CBOMCTBA HEMETAJLIOB.
AJtoTponusi HEMETaUIOB (Ha mpuMepe Kuciopona, cepwl, ¢ochopa u yriepona).
XHUMHYECKUE CBOMCTBA W NMPUMEHEHUE BAXHEHIITMX HEMETAJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoma W KpEeMHHS) U HMX COCAMHEHHH (OKCHUIIOB, KHCIOPOJCOIEPKAIIUX
KHUCTIOT, BOJOPOAHBIX coenuHeHuit). [IpumMeHeHHe BaKHEHIIMX HEMETAUIOB U HX
COeTMHEHNN

XYUMUYECKHE CBONCTBA OCHOBHBIX KJIAcCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHUCIOT, cojied W np.). ['eHeTmdeckass CBs3b HEOPTaHHMYECKUX BEIECTB,
MPUHAISKANUX K Pa3IM4YHbIM KilaccaM. 3aKOHOMEPHOCTU B U3MEHEHHMH CBOWMCTB MPOCTHIX
BEIIECTB, BOJOPOJAHBIX COCTMHEHMM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckHe 3aHATHA

[TpakTrueckas padota Ne6. «DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe YpaBHEHMH XUMHUYECKHMX pEaKUUHd € Y4acTUEM IMPOCTBIX U  CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAIJIOB M HEMETAJUIOB; OKCHJOB METAJJIOB, HEMETALUIOB W
aM(pOTEpHBIX  DJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHMH U  aM{(OTEPHBIX
TUIPOKCUIOB; HEOPTraHUYECKUX COJIEH, XapaKTEepHU3YIOIINX X CBOMCTBA.

Pacuérsl Macchl BeriecTBa Uil 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00BbEMY OJHOIO M3 YYaCTBYIOUIMX B PEAaKIUH BELIECTB, pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) NPOAYKTOB PEAKIUH, €CIM OJHO U3 BELIECTB HMEET INPUMECH.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHW Ha CBOWCTBA, COCTaB, IOJy4YCHUE U
0e30MacHOE  HCIOJBb30BAHME BAKHEHIIMX HEOPraHMYECKHMX BEIIECTB B OBITY W
poeCCHOHATIBHOM I TEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
I[IK 1.4
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Tema 2.2.
Unentudukanms
HEOPraHMYECKUX
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

[\®]

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne2 «neHTrduKamnmsi HEOPraHUIECKUX BEIICCTBY.

Penrenue sxcnepuMeHTaIbHBIX 3a7a4 M0 XUMHYECKUM CBOMCTBaM METAJJIOB U HEMETAJUIOB,
[0 PAcIoO3HABAHHUIO M MOJYYECHUIO COCTUHEHMH METAJUIOB U HEMETAJUIOB (B3aMMOJICHCTBHE
THJIPOKCUIA QJIIOMHUHUS C pacTBOpaMH KHUCJIOT W menouelt,). MneHrudukanus
HCOPTaHUYCCKUX BCIIICCTB C HUCIIOJIB30BaHUECM nux (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOﬁCTB,
XapaKTEPHBIX KaYeCTBEHHBIX peakiuii. KauecTBEHHbIE peakluu Ha Cyiabdar-, KapOoHAT- U
XJIOpUA-aHWMOHBI, HA KATUOHBI MCTAJJIOB 1 KATUOH aMMOHUA

OK 01
OK 02
OK 04

KonTpoJsbHnas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasneiny 2)

Pa3nes 3. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHM

Tema 3.1.
Knaccudukanus,
CTPOCHHE 51
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Coaep:xanue yueOHOTr0o MaTepHaJia

[IpenMeTr opraHMYecKON XMMHM: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAYCHHUE B IOJIyYECHUU
HOBBIX BEIIECTB M MarepuayioB. Teopus CTPOEHHUS OPraHUYECKUX coeluHeHuil A.M.
byrnepoBa, e€ ocHoBHble mojoxeHHs. CTpPyKTypHbIE (OPMYJIBI OpPraHMYECKHX BEILECTB.
I'omonorus, nzomepust. Xumudeckas CBsi3b B OPTaHUYECKHUX COCIMHEHMSAX: KPaTHBIE CBS3H,
O- U T-CBS3U.

[IpencraBnenue o kiaccupuKaluyu OpraHnyeckux BenlecTB. HoMmeHkiaTypa opraHu4ecKux
COEMHEHUH (CUCTeMaTHuecKas) M TPUBUAJIbHBIE Ha3BaHMs BaXXHEWIIMX MpeacTaBUTENeH
KJIACCOB OPraHWYECKHUX BEUIECTB

N[ | -

IIpakTHYeckHe 3aHATHA

[Tpaktrueckas padota Ne7. «HoMmeHKIaTypa OpraHUYECKUX BEIIECTBY.

O3HakomiieHHE ¢ oOpa3laMM OpraHWYeCKHX BEIIEeCTB M MaTepHajaMM Ha HUX OCHOBE,
MOJIEJIUPOBAHUE  MOJIEKYJl  OpraHMYeCKMX BEUIeCTB, HaONIOJICHHE W  ONHCAaHHE
JEMOHCTPALIMOHHBIX OIBITOB I10 NPEBPALIEHUI0 OPraHWYECKUX BEIIECTB IPU HArpeBaHHUH
(nnaBienue, oOyrauBaHue U ropeHue). CocTaBiIeHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX
dopMy1 OpraHMYECKHMX BEIIECTB OTIEIBHBIX KJIACCOB, HUCHOJb3yd WX Ha3BaHMUA IIO
CUCTEMAaTUYECKON W TPUBHAJIBLHOM HOMEHKIAType (ITUJICH, aleTWIEeH, TJIULEPUH, (EeHOo,
dopmanbaerusn, yKCycHas — KUCIIOTa, TIiMUMH). Pacuersl mpocreifmeit  Gopmyisl
OpraHMYECKON MOJIEKYJIbI, UCXOJS U3 3JIEeMEHTHOro coctana (B %)

OK 01

Pasnen 4. YraeBoaopoabl

o

Tema 4.1.

\ Conep:kanue y4eOHOTro MaTepuaJia

OK 01
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YraeBogopoapl W UX
NPUPOJHBIE  HUCTOYHUKU

[IpenenbHbIE YIIIEBOAOPOIbI (AJIKAHBI): COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psil. MeTaH u
9TaH: COCTaB, CTPOCHHE, (PU3NYCCKUE W XMMHUYECKHME CBOMCTBA (peakluu 3aMEIleHUs U
TOpPEHMS), TOJIyYE€HUE U IPUMEHEHHE.

HenpenenbHble yrineBogopobl (aIKEHbl, aKaJUEHbl, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psAJl. DTUIICH U NPOIUIEH: COCTaB, CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (peakUWu THIPUPOBAHUS, TaJOrCHUPOBAHUS,
TUJIpATalUK, OKHCICHHS U MOJIMMEPU3ALIUH) ITOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u wmerunOyramuen-1,3, XMMHUYECKOE CTPOCHHE, CBOWCTBA
(peakuust mOJMMEpHU3aLMK), MpPUMEHEHHE ([UId CHHTe3a MPUPOJHOTO M CUHTETUYECKOTO
KaydyKa U pe3UHBbI).

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, FOMOJIOTUYECKUH psAl. ALETHIIEH: COCTaB,
XUMHUYECKOE CTpPOEHUE, (pU3MuecKkre M XUMHUYECKHE CBOWMCTBA (peakUuu THUIPUPOBAHMS,
rajJJoreHUpOBaHUsA, TUJpATallUd TOpPEHMs), TOIy4YeHHe U TpUMEHEeHUue (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU U PE3KH METAJJIOB)

Apomaruyeckue yrieBoaopoabl (apeHsl). beH3on u Toiayos: cocTas, cTpoeHue, GU3nUecKue
U XUMHUYECKHE CBOMCTBAa (peaklUuy TaJOreHUpPOBaHHWS W HUTPOBAHHUA), MOJyUYE€HUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB (BIUsSHME O€H30la Ha OpraHu3M 4YeJOBEKa).
['enernueckas CBA3b MEXKIY YIII€BOJOPOAAMHU, TPUHAISKAIIMMHU K Pa3IMYHBIM KJlaccaM.
[TpupoaHble MCTOYHMKM YTIIEBOAOPOAOB. [IpHponHbIi Ta3 UM MoOnmyTHbIE HEe(TAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl mnepepaObOTKM He(THU: MEperoHkKa, KPEKUHT
(TepMUYecKM, KaTaduTU4eckui), mnuponu3. IlpoaykTsl mnepepa®oTku HepTH, UX
pUMEHEHNE B MIPOMBIIITIEHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadoTKu

OK 02
OK 04
IIK 1.4

Tema 4.2.

Conep:xanue yueOHOTro MaTepuaJia

DU3UKO-XUMHUYECKHE

JlabopaTopHble 3aHATHS

CBOMCTBA yIJIEBOJOPOOB

JlabopaTtopnast pabota Ne3 «CBoiicTBa yriaeBOI0POIOBY.

TpuBnanbHast ¥ MEXIyHapoAHas HOMEHKJIATypa, XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHUS yTieBoaopoAoB. Iloydyenne sTuinena u u3ydeHue ero cBocTs. MoaennpoBanue
MOJIEKYJI M XMMHMUYECKHUX IIPEBpPALICHUM YIJIEBOAOPOIOB (Ha NIpHUMEpPE 3TaHa, JTUIIECHA,
aleTHJIEHA U JIp.) U TaJOreHONPOU3BOIHBIX

OK 02
OK 04

Pasnen 5. Kucaopoaocon

CpKalme OprauHn4eCKue COCAMHCHUS

14

Tema 5.1.

Coaep:xaHue y4eOHOI0 MaTepuaJia

Cnuptel. Denon

[IpenenbHble OMHOATOMHBIC CHUPTHI (METAHOA M JTAHOJ): CTpOCHUE, (QU3MUecKue u
XMMUYECKHE CBOMCTBA (PEaKIIMU C aKTUBHBIMU METAJIJIaMH, TAJIOT€HOBOJIOPOJaMu, TOPEHHE),

OK 01
OK 07
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npuMeHeHue. BojaopoaHble CBSI3M MeXAy MoJieKylaMu cnuptoB. Dusmonormueckoe
JIeIICTBHE METAHOJIa ¥ 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHl (ITWICHIVIMKOIb W TJIMIEPUH): CTpoeHHe, (U3NYECKUEe U
XMMUYECKHE CBOMCTBa (B3aMMOJIEUCTBUE CO IIEJOYHBIMU METAIaMU, KayeCTBEHHas
peaxiusi Ha MHOTOaTOMHbIE CIUPTHI). PU3NOIOrHYECKOe IeHCTBUE HAa OPTaHU3M YeIOBeKa.
[IpumeHeHue rimiepruHa U TUICHTITUKOJIS.

®enon. CTpoeHne MOIEKYbl, (GU3NUECKHEe U XUMHUYECKHe CBOMCTBa ¢eHosa. ToOKkCHYHOCTh
¢enomna, ero Gpu3HONIOTHYECKOE ICHICTBHE HA OpraHnu3M 4enoBeka. [Ipumenenne gpenomna

Tema 5.2.
Anbneruanl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3¢upbl

Coaep:xxanue yue0HOro MaTepHaJia

E N

Anpreruasl M KeTOHBI ((hopMallbIeTua, aleTanbIern, alleToH): CTpPOeHue, (Hru3ndecKue u
XMMHUYECKHE CBOWCTBA (PEaKLMU OKHUCIEHHS M BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEaKIMH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE HpEJeNbHbIe KapOOHOBBIE KHCIOTHl (MypaBbUHAs U YKCYCHAs KHUCIIOTHI):
CcTpoeHue, (u3uueckne W XHWMHUYECKHE CBOWCTBAa (OOIIME CBOMCTBA KHCJIOT, PEaKIIHs
TepuuKalM), MolydeHue U mnpuMmeHeHue. CTeapuHOBas M OJEMHOBAs KHCIOTHI Kak
NPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE JEICTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 ClloXHBIX 3(UPOB.
Kupsl. I'maponus xupos. I[Tpumenenne xupoB. buosorndeckas poiib KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Conep:xanue yueOHOTo MaTepHaJia

N

VYraeBoJbl: cocTaB, Kilaccu(uUKalus yriieBoloB (MOHO-, IW- M TMojdMcaxapuabl). I roko3a —
MPOCTEHIINIA MOHOCaXapH/l: 0OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI, (PU3NUECKHE U XUMHUUECKHE
CBOMCTBa TJIIOKO3bl (B3auMojeiictBue ¢ rujppokcuaom menu (II), oxucieHne aMMuadHbIM
pacTtBopoM okcuga cepedpa (I), BoccraHoBieHHe, OpOKEHHE TIIOKO3bI), HAXOXICHHE B
npUpojie, MPUMEHEHHE TJIIOKO3bI, OHMOJOrMYEecKasl poJjib B KHU3HEIEATEIbHOCTH OpraHu3Ma
yenoBeka. @orocunTe3. OpykTo3a Kak U30MeEp TIIFOKO3BI.

Caxapo3a — npeacTaBUTENb AUCAaXapuioB, THAPOJIN3 Caxapo3bl, HAX0XKJIEHUE B IPUPOJIE U
IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmai U IeJUTI0NI03a KaK MPUpoIHbIe nmonuMepbl. CTpoeHne KpaxMana
LEJUTION03bl, (U3NYECKHEe M XHMMHUYECKHE CBOICTBa Kpaxmayia (THApOJSU3, KauyeCTBEHHas
peaxIus C HOJOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3znKo-XxUMHUECKUE

Conep:kanue y4eOHOT0 MaTepHuaJia

=

IIpakTHYecKkHe 3aHATHA

OK 01
OK 02
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CBOMCTBaA
KHCJIOPOI0COIEPKAIIUX
OpTraHUYECKUX
COCIUHCHHI

[IpakTtnueckass pabora NeS§.
COCITMHEHUI».

TpuBnasibHass M MeXIyHapoAHas HOMEHKJIATypa, XHMHUYECKHE CBOWCTBA, CHOCOOBI
MOJYYEeHHUsI CIIUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, albAETHIOB U KETOHOB.
CocraBneHue cxeM peakiuil (B TOM 4HCie M0 MPeJUI0KEHHBIM IeoYKaM IpeBpalleH i),
XapaKTEpU3YIOIUX  XMMHUYECKHE CBOMCTBA  KHCIOPOAOCOACPIKAIIMX  OPraHMYECKHX
COCIMHEHUN

((HOMGHKJ'IaTypa KHCJIOPOAOCOACpKAMUX OpPTraHUYCCKUX

[Ipaktuueckas padora Ne9. «Xumudeckre U pu3nuecKre CBOMCTBA KUCIOPOI0COIEPKAIINX
OpPraHUYECKUX COCIUHEHUS.

[IpoBeneHue, HaONIOAEHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBEHHbIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKMCIEeHUE 3TaHona okcuaoMm meau (II)),
MHOIOaTOMHBIX CHHPTOB (B3auMoOJeiicTBUE riuuepuHa c¢ ruapokcuaom wmeau (1)),
JIbJEruA0B (OKHCICHUEe aMMHauyHbIM PacTBOpOM okcuja cepedpa(l) u ruapokcusom menu
(II), B3anmopeiicTBrE Kpaxmaiia ¢ HOJJOM), U3y4YE€HUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

OK 04

Pa3znen 6. A3oTconepkaimye opranndecKue coe{uHeHust

Tema 6.1.
AMUHBI.
AMHMHOKHCIIOTEL.
benku

Conep:xanue yueOHOT0 MaTepHaJia

N

AMMHBI: METHJIAMUH — IPOCTEUILINI MTPEACTABUTENb AMUHOB: COCTaB, XUMHUECKOE CTPOCHHUE,
bu3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIEHUE B TIPUPOJIE.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHrueckue coeauHeHus. Ouznyeckue U XUMHYECKHe
CBOMCTBa aMHHOKHUCJIOT (Ha MpUMEpe TIHIMHA). bruosorndyeckoe 3HauYeHWE aMHUHOKHCIOT.
ITenTtuapl.

benku kax npupoansie moauMepsl. [lepBudHas, BTOpUYHas U TPETUYHAsA CTPYKTypa OCIKOB.
XVMHYEeCKUE CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbBIE pEeaKIINK Ha OeTTKU

IIpakTnyeckue 3aHsATHS

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIMX OPTaHUUECKUX COSTUHEHUI.
Oduznyeckue M XUMHUYECKHE CBOICTBA aMHHOB (peakuu C KHUCIOTaMU U TOpEeHHs) U
aMHHOKHUCIOT (Ha mnpumepe miniuHa). HabmiojeHne M onucaHue JE€MOHCTPAIMOHHBIX
OTIBITOB: JIEHATypalys OeJIKOB MpU HarpeBaHUM, IBETHbHIE pEaKuu OEIKOB

OK 01
OK 02
OK 04

Pa3gen 7. BeicokoMoJ1ek

JIIPHBIC COCIMHCHUA

Tema 7.1.
[TmacTMaccel.

Coaep:xanue yueOHOro MaTepHaJia

[\®]

IIpakTnyeckue 3aHsATHS

OK 01
OK 02
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Kayuyku. Bonokna

[Ipaktnueckas pabora Nell. «CuHTe3, aHaNM3 M KjiIacCHU(UKAIUS BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI»

OcHOBHbIE TOHSTHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, IOJUMEp,
CTPYKTYpHO€E 3BEHO, CTEIIEHb NOJMMEpPH3ALUM, CPENHSAsl MOJeKyJsipHas macca. OCHOBHbIE
METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCAMHEHHH  —  TOJUMEpU3alus U
MOJINKOHJEHCALIUS.

O3zHakoMJieHHE ¢ 00pa3liaMy MIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB:
IJIACTMACCHI (TTOJIMATUIIEH, TTOJUIIPONIUIICH, TOJMBUHIIXJIOPU, TOJIMCTUPOIT); HATYpalbHbIN
U CHUHTETUYECKHE Kayuyku (OyTaIueHOBBIHA, XJIOPOMPEHOBBIA W W3OMPEHOBBIN); BOJIOKHA
(HaTtypaibHble (XJIONOK, HIEPCTh, LIENK), UCKYCCTBEHHbIE (AlleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE (KalpOH U JIABCaH)

OK 04
IIK 1.4

KonTpoJsbHas padora 3

CTpyKTypa U CBOICTBa OpraHM4eCcKUX BeulecTs (1o pasaenam 3-7)

[\®]

IpodeccuoHalLHO OPHEHTHPOBAHHOE CO/lepPKaHUE (CoAep:KaHNe TIPUKIATHOTO MOYJIs1)

Paznen 8. Xumus B ﬁbITy Hu l'lpOI/l3B0)_ICTBeHHOﬁ ACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XuMudueckne

TEXHOJIOTUH

B TTOBCETHEBHOM
u npodeccuoHaNbHOM
JIeSITEILHOCTH YSJIOBEKa

Coaep:xanue yueOHOro MaTepHaJia

[TpaBuiia 3KOJIOTUYECKH 1EI€CO00Pa3HOr0 OBEIEHUS B OBITY U TPYJOBOMN J1€ATEIHHOCTH B
LEJISIX COXPAaHEHMs] CBOETO 3J0POBbsl M OKpPYXKAroIleW INPUPOJHON Cpenbl, ONAaCHOCTH
BO3/JICICTBUSI HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHX BELIECTB OTAEIbHBIX KJIACCOB
(YraeBoJopobl, COUPTHL, (PEHOJNbI, XJIOPOPraHNYEeCKUEe MPOU3BOJHBIE, ANBACTUABI U Ap.),
N0Ka3aTesb MPEIeIbHO JOIyCTUMON KOHIIEHTPALUH U €r0 UCIOJIb30BAHHUE.

Ponp xuMum B 06ecrie4eHu 3KOJIOTMYECKOM, SHEPreTHYeCKOl U MUIIEeBOM 0e30MacHOCTH,
pPa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MaTepualioB (B 3aBHCHUMOCTHM OT BHJa
npoeCCUOHATIBHON  JIETETbHOCTH), HOBBIX WCTOYHHKOB HHEPIrUu (aJbTEepHATHUBHBIC
UCTOYHUKU SHepruu). [IoHATHE O HAaydyHBIX METOAAaX MO3HAHHS BEIIECTB M XHMHUYECKHX
peakuuii. IlpeacraBnenuss 00 OOLIMX HAYYHBIX HNPUHIUIAX MPOMBIIUIEHHOTO MOJYYEeHHUs
BaXHEHMIIINX BelIecTB (Ha MpUMepax MpOU3BOACTBa aMMHUaKa, CEpHOM KUCIIOTHI, METAHOJIA).
XuMHUsL U 370pOBbE YeEJOBEKa: MpaBuia OE30MacHOr0 MCIOJIb30BAaHUs JIEKapCTBEHHBIX
IpenapaToB, ObITOBOW XMMHH B TOBCEIHEBHOMN KM3HU

|0

IIpakTHYeckHe 3aHATHA

[TpakTiueckast pabora Nel2. «[IpuMeHeHHe XMMHUECKUX BELIECTB M TEXHOJOTUN C y4eTOM
Oynymieit mpoecCHOHATBHON ACSITETEHOCTI.

Pemenne kelc-3afad mo Temam: MHIIEBBIE MPOMYKTBI, OCHOBBI PAllMOHAJIBHOTO IUTAHMS,
BaXHEHIINE CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE MAaTEpUaIbl, CEIbCKOXO035HCTBEHHOE

OK 01
OK 02
OK 04
OK 07
I[IK 1.4




MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEPAaMHKa, MaTepHalIbl IJIsl 3JIEKTPOHUKH, HAHOMATEepHAIbI,
TEKCTUJIbHBIE BOJIOKHA, MUCTOYHUKHU DHEPIMM, OPIaHUYECKUE U MUHEpPaJbHBbIE yI00peHMs,
JIEKapCTBEHHbIE M KOCMETUYECKHE IIpernapaThl, ObITOBas XHUMHUA, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

3amuta: [lpencraBieHue pe3ynbTaTOB pelleHUs Keic-3agad B ¢dopMe MUHHU-AOKIAAa
(ormyckaeTcst MCIoJIb30BaHNe Ipa)MueCKUX U NPE3eHTAIIMOHHBIX MaTepPHajIoB)

IIpomeskyTounas arrecrauus B gopme 1uddepeHupoBaHHOrO 3a4eTa

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMYA IPOTPAMMBI YYEBHOI
TV CHMUILTAHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY  MATePHAJIbLHO-TEXHHYECKOMY
ol0ecrneyeHUI0

Crnenuaau3upoBaHHasi MeOesIb U CUCTEMbI XPAaHEHUS
Crton nabopaTopHbIil JEMOHCTPAILIMOHHBINA C HAJICTPONKOH (C 3alIUTHBIM,

XUMOCTOMKUM U TEPMOCTOUKUM TOKPBITHEM )

CrtoJ1 ydeHuueCcKuit

Cryn yueHUuecKui

Orserymmurens

Jlocka Ki1accHasi ¢ MHTEPAKTUBHOM JTOCKO# (ITporpaMmMHoe obecreueHue,

MPOEKTOP, KPEIUJICHHUS B KOMIUIEKTE)

Crox ¢ simuKaMu 711 XpaHeHUs/TyMOou (pabouee mecmo npenodasamens)

Cryn /™ (pabouee mecmo npenodagameinsi)

Ikad nmst XpaHEHUS C BBIIBUTAIOLIIUMUCS JEMOHCTPAIIMOHHBIMU MOJKaMU

kad BRITSKHON

AnTedka yHUBEpcajbHas JUIsl OKa3aHUs EPBOM MEAUIMHCKOW MOMOIIH
Texnuveckue cpeacraa

WNHTepakTUBHBIN MPOTpaMMHO-AIIapaTHBIA KOMITJIEKC CTAI[MOHAPHBIHA

(mporpammHoe obecrieueHre, IpOeKTop, KPErjIeHUE B KOMIUIEKTE)

[TepcoHanbHBINM KOMITBIOTED ¢ TIepudepueii/HoyTOYK (JIMIIEH3NOHHOE

IIporpaMmMHOC 06GCHC‘-IGHI/IG, O6paSOBaTeJ'II>HLII71 KOHTCHT U CUCTCMA 3alllUTHI OT

BpPEJIOHOCHOM MH(OpMaIIH, MPpOrpaMMHOe obecrieueHune it udpoBoi tadbopaTopuu,

C BO3MOYKHOCTBIO OHJIAHH-0MPOCca)

BOJC

JIeKTPOHHBbIE CPeACTBA 00yYeHUs
DNEKTPOHHBIE CPeJICTBA O0YUCHUS (10 pazdenram paboueli npocpammbi)
JleMOHCTPpaMOHHBbIE Y4eOHO-HATJISIIHbIE 10CO0OH S
CrnoBapu, CIpaBOYHUKH, SHITUKIIONEUS (1O XUMULECKUM HAYKAM)
[TocoOust HATIIAAHOM SKCIIO3UIIHNA
[Tepnoanueckas cucrema xumuueckux ssemeHToB J[.M1. Menneneesa
OnexTpoHHas HH(OPM.Ta0IUIa pACTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUH B

JeMoHCTPauOHHOE 000pPy/I0BaHME U IPUOOPHI 1JIA KaOMHeTa U
Jladboparopuu
[IITaTuB 1€MOHCTPALMOHHBIN
JlaGopaTopHo-TexXHOJIOrn4YecKoe 000py10BaHue sl Ka0MHeTa 1
JladopaTropuu
CnuproBka 1abopaTopHas
Hab6op nocyapl 1 mpuHAIEKHOCTEH 711 pabOThI C MAJIBIMHU KOJIMYECTBAMU

BCIICCTB

JlabopaTopHasi xumMHu4eckas nmocyaa Ajsi kabuuera u jadéoparopumn
KoMIuiekT ko0 AeMOHCTpalMOHHbIX
Habop nmpo6ok pe3snHOBBIX
KoMIiekT MepHbIX IMIMHAPOB CTEKISTHHBIX
KoMI1ekT BOpOHOK CTEKIISTHHBIX
TpyOka cTexnsHHas
[Tpobupka
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[Tanouka cTeknsiHHAA
[tatuB a1 MpoOUPOK
KommnekT TepmomMeTpoB
Monean (00beMHBIE U TIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKINH,
XHMHYECKHE PeaKTUBbI) JJIs1 KAOUHeTa U J1adopaTopum
Ha6op n1s MoaennpoBaHus CTPOSHUSI aTOMOB M MOJIEKYJT
KoMiieKkT xomieKmui

3.2. UupopmannoHHoe o0ecnieyeHre peau3alui NPorpaMmal

Ilepeyens yuyeOHbIX wu3naHuMil, HWHTepHET-peCcypcoB, IONMOJHUTEIbHOMN
JUTEPaTyphbl

3.2.1. OcHOBHBIE HCTOYHHUKHU:

1. Xumusa : 0a30BbIA ypOBEHb : Y4YEOHHUK g 00IIe00pa3oBaTEIbHBIX
OpraHu3aluu, peanu3ymux o0Opa3oBaTeNbHbIE POrpaMMBbI CpEeIHETo
npodeccuonanbHoro obpazoBanusi / [.E. Pymsutuc, ®.I'. ®@enpnman. — MockBa

[Ipocsemenue, 2024. — 336 c.

3.2.2. J/lonoJTHUTEIbHbIE UCTOYHUKM

l. JleBuukuii, M. M. KapHaBan Mosiekyin: XxuMus HeoObluHas 1 3a0aBHas / M.
M. JleBunikuii. - MockBa : AnsniuHa HOH-(ukiH, 2019

2. Komenesa, M. K. OOmas xumudeckas TEXHOJOTHUS B MpUMEPAX,
nabopaTopHbBIX paboTax, 3ajayax u TecTax : yueoHoe nmocodue / M.K. Komenepa. — 2-¢
u3a., nepepad. — Mocksa : UHOPA-M, 2021. — 210 c. — (Bericmiee obpazoBaHue:
bakanaBpuar).
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

KOHTpOJ'IB H OLICHKA PC3YyJIbTATOB OCBOCHUA O6me06p330BaTeHBHOﬁ JUCHUITIINHBI

PacKpbIBAIOTCS Yepe3 TUCUUIUIMHAPHBIE PE3yJbTaThl, HAPaBJIE€HHbIE HA (DOPMHUpPOBAHUE

o0mmx u

npodeccruoHaIbHbBIX

U TeMaM COJEepKaHHs y4eOHOro MaTepuaa.

KOMIIETEHITUN o

pasaciaM

Oomasi/npodeccuoHanbHast

Tun oneHoYHBIX

M3MEHECHHUH KIINMarTa,
MIPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEVCTBOBATH B
YPE3BBIYAITHBIX CUTYAITUIX

IIK 1.4. PemoHT
MITYKAaTypKH, HATHBHOTO
nona, (acaaHbIX
TEIION3OJISIIMOHHBIX
KOMITO3UIIMOHHBIX CHCTEM.

Tema 1.2,1.6,1.7
Tema 2.1

Pazpen/Tema -
KOMIIeTeHIHs MeponpusTHii
OK 01. Beibupats cioco0sl Tema 1.1-1.7
peuieHus 3a1a4y Tema 2.1, 2.2
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K Tema 5.1-5.4
Pa3JIMYHBIM KOHTEKCTaM Tema 6.1
Tema 7.1
Tema 8.1 T
€CTUpPOBaHHE
OK 02. Ucrions30Bath Tema 1.2, 1.4, 1.6, 1.7 pe
YceTHBI onpoc
COBpPEMEHHBIE CPE/ICTBA Tema 2.1,2.2 ..
Pemenue pacuéTHbix 3a1a4
IOMCKA, aHAIIN3a U Tema 4.1,4.2
Hab6mronenue 3a xogom
HMHTEpHpeTaluu Tema 5.2-5.4
BBITMIOJTHEHHSI PAKTUKO-
uH(popMaluu, 1 Tema 6.1 .
HEGOPMATHOHHEL® Tema 7.1 OPUEHTUPOBAHHBIX 33/IAHUM
' [IpencraBienue pe3ynbTaToB
TEXHOJIOTHH JIJIs1 BHITIOJIHEHUS Tema 8.1
. MPAKTHYECKUX U
3a/1a4 npoQeccuoHaIbHON
eATENBHOCTH 1ab0opaTopHBIX paboT
OK 04 Towa 1.7 [IpoBenenne XuMHUIECKOTO
) ' IKCIIEPUMEHTA
Tema 2.1,2.2
3q)(beKTmiH0 Tema 4 1’ 49 Brinosninenue
B3aUMOJICCTBOBATH U A, 4. KOHTPOITBHBIX
paboTaTh B KOJJIEKTUBE U Tema 5.2-5.4 6
pabort 1o
KOMaHJIe Tema 6.1
Tena 7.1 pasnenam JUCITUTITMHBI
Tema 8.1 OneHka caMOCTOSATENBHO
= - BBINTOJTHEHHBIX 33/IaHUM
OK 07. ConeiicTBOBaTH Tema 1.7 N
. 3amura pemeHus Kenc-3aaau
COXPaHEHUIO OKPYXKAIOLIEN Tema 5.1 N
(c yuerom Oynymeit
Cpelbl, pecypcocOepekeHuto, Tewma 8.1 .
npodeccroHanbHOM
MPUMEHSTh 3HAHUS 00
JESITEIIbHOCTH)

Brinonnenue 3amanui
MPOMEKYTOYHOM aTTECTANKU
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