VYPEXJIEHME ITPO®PECCUOHAJIBHOI'O OBPA30OBAHNMA
KOJIUIEDK «TUCBW»

CoriacoBaHo: VTBEPKIAI T 7/
3am. qupextopa o YP Hupexrop__ ak=s
B.K. Caduna @enopmsa} fi

«dI» @ u/a&m@ 2()9(‘4

PABOYAS IIPOTPAMMA YUYEBHOW I[I/ICIII/IIIJII/IHI)I
OV .09 Xumus
IIporpamMMbl MOArOTOBKH CIIENHATHCTOB CPEHEro 3BeHa
10 CIENHAJBLHOCTH:

09.02.07 HudopmMannoHHbIe CHCTEMBI H NPOrpaMMHpoBaHue (0 0TPAC/ISIM)

Ounas hpopMa 06ydeHus Ha 6ase OCHOBHOIO 061Iero 06pasoBaHust

Kazaus 2023



COJEPKXAHHUE

OBIIASI XAPAKTEPUCTUKA PABOYEN
MMPOT'PAMMBI YYEBHOU JUCIUATIIJINHBI

CTPYKTYPA U COJAEP)KAHUE YUEBHOW
JACHUTIIIAHBI

YCJIOBUS PEAJIU3ALIMM YYEBHOM
JACHUTIIIAHBI

KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUS YYEBHOM JJUCHUTLIAHBI

10

21

24



1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YUEBHO
TV CHUILIAHBI

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

VYyeOHast guciuIuiMHa «XUMHUS»  SBISETCA  00s3aTENIbHOM  YacThIO
o01reo0pa3oBaTebHOTO IMKJIAa OCHOBHOM 00pa3oBaTesibHOM MpOTpaMMbl B
cootBeTcTBUH ¢ PI'OC no cnermansrHoctu: 09.02.07 MHpOpMAIIMOHHBIE CUCTEMBI
U TIporpaMMHUpoBaHue (110 OTPaCIIsAM).

ObmeoOpa3oBaTenibHas JAUCHUIUIMHA «XHUMHsD H3ydaeTcss Ha 0a30BOM
ypOBHE B  0O0IIE0Opa30BaTE€bHOM  IIMKJIE Yy4€OHOro IUJIaHa  OCHOBHOM
npo(ecCUOHANBbHON  00pa30BaTENbHOW  MPOrpaMMbl  YKPYINHEHHBIX  TPYIII
CIIEUAIBHOCTEM.

TpynoeMkocTh TUCHUTUIMHBL «XUMHs» HAa 0a30BOM YpPOBHE cocTaBisieT 44
yaca, U3 KOTOpbIX 36 yacoB — 0a3oBbI MOAylb (6 pa3genoB) U § 4acoB —
npukiIaaHod moayiab (1 pasmen), BKIIOYAIOMMNA MPAKTHUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM CIEeUaIbHOCTH WIIA MTPOQPECCUHU.

[IpuknagHoit MOIYNIb BKJIIOYAET OJUH pasnen. Pasmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  NIEATENIBHOCTH  YEJIOBEKAa»  peanusdyercsa Uil BCEX
npodeccuii/CrerMaaTbHOCTeH Ha MaTepHrajie KeHCOB, CBSI3aHHBIX C 3KOJOTHUYECKOM
0€30MacHOCThI0O W  OILICHKOM TOCJEACTBUUA OBITOBOM U MPOU3BOJICTBEHHOMN
JEATEeIbHOCTH, TI0 OTpacisM Oyayiied mnpodecCUOHAIBHOW — AeSTeIbHOCTH
00y4Jarommxcs.

1.2. lesu ¥ muIaHUPyeMble Pe3yJIbTAThI 0CBOEHUS TUCIIUIIJIMHBI:

DopMUPOBaHUE y CTYJEHTOB MPEACTABICHHUS O XUMHUYECKOW COCTABIIAIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUN B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJTHOM Cpelie.

3aaun JTUCUMILUIUHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SBJICHUM B OKPYXKAIOUIEH Ccpele, LEINOCTHOW Hay4YHOU
KapTHUHBI MUPA, B3aUMOCBSI3U U B3aUMOJICHCTBUS €CTECTBEHHBIX HAYK;

2) pa3BHTb YMEHHUS COCTABIATH POPMYIIBI HEOPTAHWMYECKUX M OPraHHMYSCKUX
BCILIECTB, YPABHEHUSI XUMHUYECKUX PEAKIHUM, OOBACHATH HMX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTORB;

3) chopmupoBaTh HABBIKM  IPOBEACHHS  NPOCTCHINMX  XMMHYECKUX
AKCIIEPUMEHTAJIBHBIX ~ UCCIEAOBAHMM € COOJIIOJIGHHEM  IPaBUI
Oe3zomacHoro  oOpamieHuss ¢ BellecTBaMd U J1abOpaTOPHBIM
00opy10BaHUEM;

4) pa3BUTh YMCHHE HCIOJIb30BaTh MH(POPMAIMIO XUMHUECKOTO XapakTepa
Y3 Pa3JIUYHBIX UCTOYHUKOB,;

5) chopmupoBath  yMEHHE  TPOTHO3UPOBATh  TOCIEIACTBHS  CBOCH
NEATeIbHOCTH UM XUMHYECKUX  HPUPOJHBIX, OBITOBBIX U
MIPOU3BOICTBEHHBIX IIPOLIECCOB;
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6) chopMupoBaTh IOHUMAaHWE 3HAYUMOCTH JOCTHDKEHUH XHMHYECKOU
HAyKU M TEXHOJOTHH ISl pa3BUTHS COIMAIBLHONW M MPOU3BOJICTBEHHOMN
cdep.

Oco6o¢ 3HaYeHUE NUCITUILIMHA UMEeeT IPH (POPMHUPOBAHUHU U PA3BUTHUHU TNPHU

OCBOCHUHU JUCHUILUIMHBI POPMHUPYIOTCS:
- JAYHOCTHBIC kKoMneTeHuu- JIP04, JIP13, JIP14

Koapl
pe3yJbTaToB

HnaﬂnpyeMble pe3yabTarbl OCBOCHHS JHCUMIIJIMHBI BKJIKOYAK0T!:

JIP 04

[IposiBnsirolnidc M JEMOHCTPUPYIOUIMI yBaKEHHME K TPYAy YEJIOBEKa,
OCO3HAIOIIMK LEHHOCTh COOCTBEHHOTO Tpyda W Tpyda APYrHX JIIOZICH.
DKOHOMHMYECKH aKTHUBHBIN, OPUEHTHUPOBAHHBIA Ha OCO3HAHHBIN BHIOOD chepbl
poecCHOHATLHOM JIEATEIIBHOCTH C YYETOM JIMYHBIX XKU3HEHHBIX IUIAHOB,
noTpeOHOCTel CBOEHl CeMbH, POCCUICKOTO oOmiecTBa. Bripaxaromuit
OCO3HAHHYIO TOTOBHOCTH K TOJIYYE€HUIO TPO(ECCHOHATBHOTO 00pa3oBaHus, K
HEIMPEPHIBHOMY 00pa30BaHUIO
B  TEUYECHHE JKU3HU  J[eMOHCTPUPYIOIIMHA  IMO3UTUBHOE  OTHOIIECHUE
K pEryJIMpOBAHUIO TPYAOBBIX OTHOILICHUH. OpueHTUpOBAHHBIN
Ha camMooOpa3oBaHME M NPOPECCHOHATBHYIO MEPENOJArOTOBKY B YCIOBHSIX
CMEHBI TEXHOJOTMYECKOI0 YKJIaJa U COMYTCTBYIOIIMX COLUUAIbHBIX MEPEMEH.
Crpemsimuiics K (GOPMHUPOBAHHUIO B CETEBOW cCpele JUYHOCTHO U

HpO(beCCHOHaHBHOFO KOHCTPYKTHUBHOI'O «I_II/I(prBOl"O cieaa»

JIP 13

JlemMoHCTpHpyONMii ymMmeHne 3((eKTHBHO B3aMMOJCHCTBOBATH B KOMAaH/E,
BECTH JIUAJIOT, B TOM YHCJIE C UCIIOJb30BaHUE CPEICTB KOMMYHUKALUH

JIP 14

JleMOHCTpUpYIOIIMK HaBBIKM aHadW3a M MHTEpHpeTanud HHQOpMaluu u3

PAa3JIMIHBIX UCTOYHUKOB C YICTOM HOPMATUBHO-IIPABOBBIX HOPM

n oomume kommnereHuu. OK 1, OK 2, OK 4, OK 7, IIK 1, T1K 2.

B pamkax nporpamMmbl ya4eOHOM AUCITUTIIIMHBI 00YYaIOIIMMUCS OCBAaMBAKOTCS
JUYHOCTHBIC, METaNpeJIMETHbIC W TMPEIMETHBIC PE3yIbTaThl B COOTBETCTBHH C
tpedoBanusMu @I'OC cpennero obirero ooOpa3oBaHus.

Kona u nHanmeHoBanue

IInanupyembie pe3yabTaThl OCBOCHUS TUCIUILIUHbI

(hopMHIpyeMBIX
KOMIIETeHITUN

OOmue

Jucunnmnapusie (IIpenmeTHsie)

OK 01. Bei6upats criocoObl
PpelLLeHss 3a1a4
poeCCHOHATLHON
JIESITENTEHOCTH
TIPHMEHUTENHEHO

K pa3iIMIHBIM KOHTEKCTaM

B gacTy Tpy0BOTO BOCTIUTAHUS:

- TOTOBHOCTh K TpPYIdYy, OCO3HaHHE IEHHOCTH
MacTepCTBa, TPYIoII00ue;

- TOTOBHOCTh K AaKTHBHOM  JESATEILHOCTH
TEXHOJOTHYECKOH u COIMaILHOM
HAIPAaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATE,
IJIAaHUPOBATh M CaMOCTOSTEIbHO BBINOJIHATH
TaKyIo IesATeIbHOCTH;

- HHTepec K pa3nu4HbIM chepam
po(heCCUOHATBHOM AEeITEeIHHOCTH,
Oenaznenue YHUBEPCATHHBIMU y4eOHBIMH

[T03HABATENLHBIMU IEHCTBUSMU:
a) 6a30BbIC JIOTUUECKHE ICHCTBUS:

- BJIaJIETh CUCTEMOM XMMHUYECKHX 3HAHUHM, KOTOpas
BKJTFOYAET: OCHOBOTIOJIATAFOIITIE TTOHATHUS
(XMMUUYECKUH ~ DIIEMEHT, aToM, DJJIEKTPOHHAS
obosiouka aroma, S-, pP-, d-37IeKTPOHHBIE OpOUTAITH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
JNEKTPOOTPULIATEBHOCTb,  CTETIEHb  OKUCIICHMS,
XUMHUYECKasi CBS3b, MOJIb, MOJISIpHas —Macca,
MOJISIPHBIN o0BeM, YIIIEPOIHBII CKEJIET,
(yHKIMOHANTBHASL  TPYIIA, paguKall, H30Mepus,
U30MEphI, TOMOJIOTHMYECKHIA  pPsil, TOMOJIOTH,
YIIEBOAOPOABL, KHUCIOPOA- M  a30TCOACpIKALIUE
COeIMHEHNS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yrieBogawl, XHUphI, OENKH), MOHOMEp, IOJIMMED,

- CaMOCTOSATEIHHO (hopMyIHpOBATH U | CTPyKTypHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
AKTyaJM3UPOBATh MPOOJIEMY, PACCMATPUBATE €€ | COCAMHCHHSI, KPHUCTAUIMYECKAs PEIICTKA, THUIIBI
BCECTOPOHHE; XUMHUYECKHUX peakuuii (oKHCIUTENBHO-
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- YCTaHABJIMBATh CYIICCTBCHHBIN TIPU3HAK WIIH
OCHOBaHUS JUII CPAaBHEHHSA, KIACCH(PUKAINH H
0000111eH NS,

- ONIpemeNsTh LeNH MACSITEIFHOCTH, 33/aBaTh
TIapaMeTphl U KPUTEPHUU MX JTOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS
B PacCMaTPUBACMBIX SBICHUIX;

- BHOCHTh KOPPCKTHUBHI B JCSITEIBHOCTb,
OIICHUBATh COOTBETCTBHEC PE3YJIBTATOB  LICIISM,
TIOCTIC/ICTBUH ICSTEIIBHOCTH;

- pa3BUBaTh  KPCATHMBHOC  MBIIUICHUEC  TIPH
PCIICHUH )KU3HEHHBIX MIPOOIIEM

0) 0a30BbIC UCCIICIOBATEIILCKUC ICHCTBHS:

- BJIaJICTh HABBIKAMH y9eOHO-FICCIIEOBATENBCKOM
u MIPOEKTHOU TIeATCITEHOCTH, HaBBIKAMU
pazpeleHus mpodiem;

- BBIIBILATHh IPUYWHHO-CIICJICTBEHHEBIC CBSI3U U
AKTyaIT3UPOBAaTh 331a9y, BBIIBUTATh TUTIOTE3Y e¢
pemieHus,

- HAXOIIUTh APTYMCHTHI IS JIOKA3aTe/IbCTBA CBOMX
YTBEPIK/ICHHMI, 3371aBaTh IAPAMETPhI M KPUTCPHH
peleHuS;

- AaHaJIM3UpOBATh TIOJTy4YCHHBIC B xone
perieHus 3a1a4M  pe3yNbTaThl, KPHUTHYECKH
OLICHMBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
W3MEHEHHS B HOBBIX YCIIOBHSX;

- yMeTh TIEPEHOCUTH 3HAHUS B
MO3HABATENBFHYI0 W MPAKTHYECKYIO 00JIACTH
KI3HEEATSITHHOCTH;

- yMeTh WHTETPHUPOBAThH 3HAHWS U3 Pa3HBIX
MPEAMETHBIX 00JIacTel;

- BBIABUI'aThb HOBBIC 1291(S)5 npeaaratb
OPUTHMHAJIBHBIC TOAXOAbI U PCHICHUSA

- CHOCOOHOCTh WX  WCIOJB30BaHHUS B
[IO3HABATENbHOU U COLMANILHON IIPAKTUKE

BOCCTAHOBUTEJIBHBIE, 3K30- U 3HIOTEPMUYECKHUE,
peakiuu HOHHOTO obmeHa), pacTBop,
AIIEKTPOIUTHI, HEICKTPOIUTHI, SJIEKTPOIATHICCKASL
IWICCOLIMAIMS,  OKHUCIHTENb,  BOCCTAaHOBUTEID,
CKOPOCTh XHMHYECKOH pEeaKkmuy, XHUMHIECKOe
paBHOBecHe), TEOPHM W  3aKOHBI  (Teopus
XAMHYECKOTO CTPOCHHUS OpPTaHWYEeCKHX BEUICCTB
AM. DbytnepoBa, TeopUs 3NEKTPOIUTHUECKOI
Juccouuanuy, —nepuoauyeckuit  3akon WM.
MenpgeneeBa, 3aKOH  COXPAaHEHUs  MAacchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3BIK XHMHUH,
(aKTOJOrMYEeCKUE CBEACHHSI O CBOMCTBAX, COCTaBE,
MONy4eHMd W Oe30IacHOM  HWCIOJIb30BaHUU
BaXHEHITNX HEOPraHWYECKUX M OPraHMYCCKHUX
BEIIECTB B OBITy M MPAKTHYECKOU NEATEIHHOCTH
YeIoBeKa;

- yMeThb BBIABISITH XapaKTepHBIC TPH3HAKA H
M3yYCHHBIX MOHITHIA, IPUMEHSITh COOTBETCTBYIOIINE
TOHATHS. TP ONHMCAaHWM CTPOCHUS W CBOWCTB
HEOPraHWYeCKNX W OPraHMYeCKHX BEIIEeCTB U HX
NPEBPAILCHHIT; BBUBISTH B3aHMMOCBS3b XMMHUYECKHX
3HAHHUH C TOHATUSAMHU U NPEICTABICHUSIMU APYTHX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

- YMeThb HCIIONB30BaTh HAMMEHOBAHUS XUMHUYECKUX
COCIIITHEHUH MEXTYHApOIHOTO COm03a
TEOPETHYCCKOM ¥  TPHUKIAAHOH  XUMHH U
TpUBHAJBHbIC HA3BaHWS  BAXHEWIINX  BEHICCTB
(oTHTEeH, aleTHIEH, TIIUTICPHH, ¢enom,
(dopmanpaernn, YKCyCHas — KHCJIOTa, TIUIIWH,
yTapHBIHA Ta3, YIIEKUACIBIA a3, aMMHaK, TameHas
U3BECTh, HETallleHas H3BECTh, NMUTHEBAs COAA H
JPYrUX), COCTABJISATh (OPMYJIbI HEOPIaHUYECKUX U
OpraHMYEeCKUX BEIIECTB, YPABHEHUS XHMHYECKHX
peakuuii, OOBACHATH MX CMBICI; TOITBEP)KAATH
XapaKkTepHBIC  XMMHMYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOLMMH AIKCIIEPUMEHTAMH M 3aIUCAMH
YpaBHEHUH XUMHUYECKHUX PEAKLINH;

- yMeTh  YCTAaHABIWBATh  IPHHALICKHOCTD
W3YYCHHBIX HEOPTaHWYEeCKHX W OPTaHHYECKUX
BEIIECTB K OIpPEIeIICHHBIM KilaccaM W TpPYIIaM
COCIMHCHUH, XapakTepH30BaTh WX COCTaB W

Ba)KHEHIIINE CBOICTBA; OIIPENEIIATH BUJIBI
XUMHUYECKUX  CBsi3el  (KOBaJIeHTHas, MOHHas,
MeTaJlJInuecKas, BOJIOPOIIHAS), THUIIBI
KPUCTAITUYECKUX peuIeTox BEIIECTB;

KJIacCU(UIIUPOBATh XUMUUECKHUE PEAKITUH;
copMHUpOBaTh TIPEACTABICHUS: O MaTepUATHLHOM
€JIMHCTBE MHUPA, 3AKOHOMEPHOCTSAX U MO3HABAEMOCTH
SIBJICHU TPUPOJIBI; O MECTE W 3HAUYEHUM XUMHUU B
CHUCTEME €CTEeCTBEHHbIX HAayK M €€ poJid B
obecrieueHnu YCTOMYMBOIO pa3BUTHS
YeJIOBEUECTBA: B peleHun npobieM
SKOJIOTMUYECKON, DJHEPreTUYeCKO U MUIIEBOU
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JIaHUU
HOBBIX MaTepHajiOB, HOBBIX HCTOYHHKOB DHEPTHUH,
B obecrnieueHnn parMoHaIHLHOTO
TIPUPOJIOTIONHE30BAHHUSA, B (hopMupoBaHHUH
MHPOBO33PEHUsT U OOIIeH KyJIbTyphl YeOBEKa, a
TaK)K€ DKOJOTHYECKH 00OCHOBAHHOTO OTHOILIECHMUS K
CBOEMY 3/I0POBBIO M IPUPOJIHOM cperie;

- YMeTb NPOBOJUTH PacUeTbl MO XUMHYECKHM
(dbopMmynaM U ypaBHCHUSIM XHUMHUYECKUX PEaKIUi ¢




HCIOJNBb30BaHUEM (U3UYCCKUX BEIUYHMH (MACCHI,
obobemMa ras3os, KOJIMYECTBA BEIIIECTBA);
HCTIONTB30BATh CHCTEMHBIE XMMUYECKUE 3HAHMS IS
NPUHATHSL PELICHUH B KOHKPETHBIX JKH3HEHHBIX
CUTyallMsIX, CBSI3aHHBIX C BEIECTBAMH M HUX
MPUMEHEHHEM.

OK 02. Hcmoas3oBath

B o6nacTv IeHHOCTH HAYYHOTO TIO3HAHHS:

- YMCTH IUIAaHUPOBATHL M BBIMNOJHATH XUMHAYCCKHH

COBpEMEHHbIE ~ cpefcTBa | -  CPOPMHPOBAHHOCTH MHpPOBO33PEHUS, | SKCIIEPUMEHT  (IPEBpANICHUS]  OPTaHUYECKHUX
TIOHCKa, aHaIM3a U | COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | BEIECTB IPW HarpeBaHWM, MOJYYCHHE ITHIICHA U
WHTEpIpeTalu pa3BUTHA HayK{ u OOIIECTBEHHOH | M3yYeHHE ero CBOWCTB, KaUeCTBEHHBIC PEaKLMH Ha
nH(popMarImy, U | IPaKTUKH, OCHOBAHHOTO HA JIUAJIOTe KYNbTYyp, | albAECTUIbI,  KpaxMall,  yKCYCHYIO  KHUCJOTY;
MH(OPMAIOHHBIE CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B | JIeHaTypauysi OEJNKOB IpU HarpeBaHMM, IBETHBIC
TEXHOJIOTUX JUISL | TIOJIUKYJIBTYPHOM MHUDE; peakiuu OENKOB; IMPOBOJUTH PEAKLMU HOHHOTO
BBIMIOJTHEHUS 3ama4 | - COBEpPLICHCTBOBAHUE SI3BIKOBOM u | oOMeHa, ONpeneNsiTh Cpely BOAHBIX PacTBOPOB,
npoeccHOHATBHON YUTATETIbCKOW  KyJIbTYphl ~ KaKk  CpEJCTBA | KaueCTBEHHBIC PeakIMu Ha Cyib(dar-, KapOoHAT- U
JIeSITEIIEHOCTH B3aMMOJCHCTBUS MEXIy JIOJbMU W TIO3HAHWS | XJIOPUJA-aHHOHBI, Ha KATHOH aMMOHHS;, pelarh

MHDa; SKCIIEPUMEHTANIBHBIE 33/1aud 110 TeMaM "Metabl"

- OCO3HAHHEC IICHHOCTH HAy4YHOW nesTerbHOcTH, | U "Hemeramnsl") B COOTBETCTBHH C IIpaBUIIAMH

TOTOBHOCTh ~ OCYIUECTBIIITH ~ TNPOEKTHYIO M | TeXHHKH  OE30MacHOCTM TpH  OOpamieHuH ¢

HCCIIEI0BATENBCKYIO JISITENbHOCTh | BEIIECTBAMH M JTaOOpaTOPHBIM  00OPYIOBaHHEM;

WHIUBHUIYaJIbHO U B TPYIIIIE; TIPECTABISTH PE3yIBTATHI XUMHYECKOTO

OsnazieHne YHUBEPCATBHBIMA yiIeOHBIMH | SKCTIepUMeHTa B (opMe 3alHCH  ypaBHEHHH

TI03HABATEIIbHBIMU JICHCTBUSIMHU: COOTBETCTBYIOIIMX peakuuid W (OpMYIIHpOBaTh

a) pabota c uH(pOpMAIUei: | BBIBOMBI HA OCHOBE 3TUX PE3YJIbTATOB;

- BIAJETh HABBIKAMH IOJy4YeHHs WH(OPMAIUH | - YMETh aHAIU3UPOBATH XUMHYECKYIO HHPOPMAIIHIO,

13 MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENIBHO | MOIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CPEICTB

OCYILIECTBILSITh TOMCK, aHallM3, CHCTEMaTH3alluio | MaccoBoW wuHGpopManuu, ceTb MHTepHeT U

W HHTEpHpEeTanyio WHGOPMAalUH pPa3lIUYHBIX | JpYTHUe);

BHZIOB 1 (JOpM IpEICTABICHNS; - YMEThb IIPOBOIHUTH pPACYETHl MO XHMHUYECKUM

- co371aBaTh TEKCTHI B Pa3IMUHBIX opMmartax ¢ | GopmylaM U ypaBHEHHSIM XHUMHUYECKHUX PEaKInil C

YYeTOM Ha3HayeHus] MHQOPMAIMM M LEJIeBOH | MCIOJIb30BaHHUEM ¢buznueckux BEJIMYHH,

ayJUTOpWH, BBHIOMpas ONTHMAIBHYIO (OPMY | XapakTEepU3YIOUIMX BEUIECTBA C KOJMYECTBEHHOU

TIPEZICTABIICHNUSI ¥ BU3YaJIN3ALIH; CTOpPOHBI: Macchl, 00beMa (HOpMAJIbHBIE YCIIOBHS)

- OLEHMBAaTh  JIOCTOBEPHOCTh, JIETUTHMHOCTH | Ta30B, KOJMYECTBA BEIIECTBA;, HCIOJIH30BATh

nH(pOpMALIK, €€ COOTBETCTBME IPAaBOBBIM M | CHCTEMHbBIC XHMHUUYECKHE 3HAHHS JUIS TPUHATHS

MOPAITBHO-3THIECKUM HOpMaM,; pELIeHNH B KOHKPETHBIX >KM3HEHHBIX CUTYyalusX,

UCIIONIb30BaTh CpeJcTBa MH(GOPMALMOHHBIX M | CBS3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM;

KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B pPELICHUH

KOTHUTHUBHBIX, KOMMYHHKaTHBHBIX u

OpraHM3alMOHHBIX ~ 337ad  C  COOJIOZICHHEM

TpeboBaHMi 3PrOHOMHKH, TEXHUKH

0e301acHOCTH, THUTHEHBI, pecypcocOepeKeHus,

NPaBOBBIX M OTHYECKMX  HOPM,  HOPM

nHpopmannoHHoi 6e30macHoOCTH;

- BJIaJICTh HABBIKAMHM PACHO3HABAHMS H

3aIlUThI nH(bOpMaIH, MH(OPMAIFOHHON

6€301acHOCTH JIMTYHOCTH
OK 04 DddexTnBHO - FOTOBHOCTb K CaMOpAa3BUTHIO, | - YMETh IUIAHUPOBATb U BBINOJHATH XUMHUYECKUH
B3aMMOJICHICTBOBATh U CaMOCTOSATEIIEHOCTH CaMOOTIPEICTICHHUIO; SKCTIIEPUMEHT  (TPEBpAIleHHs]  OPTaHWYECKHUX
paboTaTh B KOJUIEKTUBE - OBIIa/ICHUE HaBBIKAMUI y4eOHO- | BEIIECTB NPH HArpeBaHWH, MOJIYYECHHE ITWICHA U

1 KOMaHAC

HCCIIeIOBATEIBCKOM, MPOEKTHON U COLIMAIBHOU
NeSITEIIPHOCTH; OBJIAZICHUE YHUBEPCAILHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMHU:

0) COBMECTHAs ICATCIILHOCTb:

- MOHMMAaTh W HCIOJb30BATH IPCHUMYIICCTBA
KOMaHTHOW ¥ WHAWBHIYATbHON PabOTHL;

- TPUHUMATh LIeJId COBMECTHON JIESATEIbHOCTH,
OPraHU30BBIBATh M KOOPJIUHUPOBATH JICHCTBHSI
JOCTHIKCHUIO: COCTaBJIATh IUIAH JICHCTBUM,
paclpenensiTh poJId ¢ y4eTOM MHCHHH
YYaCTHUKOB 00cyXaTh PE3YNIbTATHI
COBMECTHOM pabOTHI;

U3y4YCHHUE €TI0 CBOﬁCTB, Ka4YE€CTBCHHBIC PCAKIIMU Ha
anmpICTHIbl,  KpaxMal,  yKCYCHYI  KHCIIOTY;
JICHaTypalysi OCNKOB TPH HArpeBaHUM, I[BETHBIC
peakuuu OCNIKOB; TMPOBOJUTH PEAKIUH HWOHHOTO
oOMEHa, ONpENeiaTh CpPeoy BOJHBIX PACTBOPOB,
KaueCTBEHHbBIC PEeaKIUU Ha cynbdat-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HAa KATHOH aMMOHHS, peIIaTh
JKCIIEpUMEHTAIBHBIENIO  TeMaM  "Mertamsl" U
"Hemerammsl") B COOTBETCTBHHM C TIPaBUJIAMH
TEXHUKM  O€30MacHOCTH  Mpu  OOpamieHud ¢
BEIlleCTBAMH U JIAOOpaTOPHBIM  000pPYIOBAaHHEM;
MPE/ICTABISITh pe3yNbTaThI XUMHYECKOTO




- KOOPAMHHMPOBATb ¥ BBINOJHATH pPabOTy B
YCIOBUSIX ~ pEalbHOTO,  BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh ITO3UTHUBHOE CTPATErHIECKOe
MOBEACHHE B  PA3NUYHBIX  CHUTYyalusX,
MIPOSIBIIATE TBOPYECTBO BOOOpakeHME, OBITh
MHANUATUBHEIM. OBNajicHNEe YHHBEPCATbHBIMU
PEryJIATUBHBIMU JICHCTBUSIMU:

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- TPUHUMATh MOTHBBI M apryMEHTBHI JPYIuX
moneit npu aHaM3e pe3yJIbTaToB
JIeATEeILHOCTH;

- IIpU3HaBaTh CBOE IPaBO W IIPaBO JIPYTUX
JIIOJEH Ha OIIMOKH;

- pa3BHBaTh CHOCOOHOCTh IIOHMMATh MHpP C
TIO3HIMH IPYTOTO YEJIOBEKA,;

JKCIiepMeHTa B (opme 3amucu  ypaBHEHHWH
COOTBETCTBYIOIIMX pEakmid ©  (OpMyIHpOBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB

OK 07 CopnetictBOBaTH

COXPaHCHHIO
OKpY>Karolei cpenpl,
pecypcocOepeReHHIO,
NPUMEHATh ~ 3HaHHS 00
HU3MEHEeHUN KJIIMMarTa,
MPUHLMIB]  OepeKIIMBOTO
MPOU3BO/ICTBA,

3¢ HeKTHBHO JEHCTBOBATH B
YpE3BBIUYANHBIX CHTYAIHAX

B 00macTit SK0IOTHYECKOT0 BOCIIHTAHIIS:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTMYECKOM
KyIbTYphl, TOHUMAaHHE BIUSHUS COIHAIBEHO-
SKOHOMHYECKAX TPOIECCOB HA  COCTOSHHE
MIPUPOAHON W CONMANBHON Cpembl, OCO3HAHHE
ro0abHOTO  XapakTepa  AKOJIOTHYECKUX
pobiem;

- IUIAHUPOBAHWE W OCYIIECTBICHUE JCHCTBUI B
OKpY’Kalollel cpelie Ha OCHOBE 3HAHUS IleJiei
YCTOWYHBOIO pa3BUTHUSA YEJIOBEUECTBA;

- AKTUBHOE€ HEIIPUATHC }leﬁCTBI/IH, MMPUHOCAIINX
BpEJl OKpYKarollen cpene;

- YMEHHE IpPOTHO3MPOBaTh HEOIArONPHATHBIC
AKOJIOTHYECKUE TOCICCTBHS TIPEAIIPUHAMACMBIX
JEHCTBUH, PeIoTBpALLATh UX;

- pacupeHue OIIbITa JACATCIIBHOCTHU
9KOJIOTHUYCCKON HAlIpaBJICHHOCTH;
- OBJIaJICHUC HaBBIKaMH y‘l€6HO'

HCCIIEIOBATENIbCKOM, TMPOEKTHOM W COLMAIbHOM
JIEATEIILHOCTH,

- chopMHpOBaTh TPEICTABICHUA: O XHMHYECKOH
COCTaBJLIOIICH ©CTCCTBEHHOHAYYHOH  KapTHHBI
MHpa, pOJI XUMHHY B TIO3HAHWH SBJICHUI TPUPOIHI,
B (opMHpOBaHMM MBIIDICHUS H  KYJIBTYPBI
JIUMYHOCTH, €¢ (YHKIMOHAJIBHONW TPAMOTHOCTH,
HEOOXOMMOM ISl PEHICHHS MPAKTUYCCKUX 3a]1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILICHHUS K
CBOEMY 3/I0POBBIO M TIPUPOTHOM CPEIE;

- yMeTh CcOONIIOAaTh TpaBWIa  OKOJOTUYCCKU
[IEJIECO00Pa3HOTO TOBEICHHUS B OBITY W TPYIOBOH
JICSTEIHHOCTH B TEJIIX COXPAHECHHSI CBOETO 3[J0POBbS
U OKpYXKamolled TPHUPOAHONH Cpembl, YYHUTHIBATH
OMACHOCTh BO3ICHCTBHS HA JKUBBIC OPTraHH3MEI
ONpeZeTICHHBIX ~ BCIICCTB,  IIOHUMAas  CMBICI
MHOKa3aTes MpeAeabHON JIOITYCTUMOM
KOHIIEHTpaIUH;

K 1.2

Ymeth aHAIN3UPOBATh TpeOoBaHMs
TEXHUYIECKOTO 3a[aHusL.

3HaTh HOMEHKJATypy  HEOPraHMYEeCKHX U
OpPraHMYEeCKHUX BEIIECTB; TPEOOBAaHMS OXpPaHbI

Tpyna, MOKapHOH, [IPOMBILUIEHHOH,
9KOJIOTHYECKOMN 0€30MacHOCTH.
YmMmers:

- HUCIONB30BaTh ~ METOABI W IPUCMBI
(dhopMa3anmy 3anad;

- HUCIONB30BaTh ~ METOABI W IPUCMBI
AITOPUTMU3AIINH TIOCTABJICHHBIX 33/1a4;

- WCHOJIb30BaTh MPOTPAMMHBIC MPOIYKTHI IS
rpaduaeckoro 0ToOpaskeHNs AITOPUTMOB;

- yMeHI/Ie yCTaHaBJ’[I/IBaTI) CBs3HU Me)K]ly
CTpOCHI/IeM aTOMOB U MOJ'IeKyJ'l n ux CBOﬁCTBaMPI;
- YMEHHUE pelaTh NPAKTUKO-OPUEHTHUPOBAHHBIE
3aga4n C HpPIMeHeHI/ICM 3HaHHﬁ aJ'IFOpI/ITMOB
peLeHus;

- YMEHHE COCTaBIISITh AQITOPHTMBEI PEIICHUS
TEOPETUICCKHX M TIPAKTUUYCCKUX 33/1a4;

- yYMGHHC TPAaBUIBHO O(OPMIATH OTYETHI O
BBITIOJTHCHUHY JIADOPATOPHBIX PadoT;

- 3HaHWE€ U YMEHHE TOCTPOEHHMSI JIOTUYECKHX
CXeM, TIOKa3bIBAIONINX B3aWMOCBSI3U  MEXIY
KJIacCaMH  BEINECTB, MEXIy CTPOCHHEM U
CBOWMCTBaMH, MEXITy CBOWCTBAMH M CIIOCOOaMH

- yMeTh 4uTath 13, UHCTPYKIMH, METOJAMUYECKUE
peKOMEHJAMK TPU BBITIOJTHEHUH JTaA0OPATOPHBIX,
MPaKTUYECKUX 3aJlaHUi, pelIeHue NPAKTUKO-
OPUEHTUPOBAHHBIX 3aJaHUN U KEHCOB

- yMETh HCIIOJb30BaTh HAaUMEHOBaHMS
XUMHUYECKUX  COEAMHEHUH  MEXAYHapOJHOIO
COI03a TEOPETUUYECKOW M NPUKIAJHOW XUMHUU HU
TpUBHAJIbHbIE Ha3BAaHUS Ba)KHEHUIIINX BELIECTB,;

- YMETb  YCTaHAaBIMBaTh  IPUHAJIEKHOCTD
W3YyYEHHBIX HEOPraHWYECKHMX W OPraHHYECKUX
BEIIECTB K ONPEJEICHHBIM KJlaccaM M TIpyIlaM
COEJIMHEHUI, XapaKTepu30BaTh MX COCTaB U
Ba)KHEHIITNE CBOMCTBA;

- BIIQJIETh CUCTEMOM XHMMHYECKMX 3HAHHUH
(XMMUYEeCKUN JJIEMEHT, aTOM, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATETLHOCTb,
(yHKIIMOHANIEHASL TPyIIa, paavdKal, HW30MEpHs,
HU30MEpPBI, MOHOMEp, TIOJUMEp, CTPYKTYpHOE
3B€HO,  KpUCTa/UIMYecKash  pEIIeTKa,  THUIIbI
XUMHUYECKUX PpEeaKIHi, pacTBOp, 3JIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, 3JIEKTPOJINTHYECKAs
JHUCCOLIMALINSA,  OKHCIMTEIb, BOCCTaHOBHUTEIIb,
CKOPOCTh XUMHYECKOW peaklHH, XHUMUYECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHH, (HaKTOJOTHUECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYECHUU U
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(oOmacTsiMM) TPUMEHEHHS C HCIOJIB30BAaHHUCM
MIPOTPaMMHBIX TPOIYKTOB Ui Tpaduiaeckoro
OTOOpaKEeHS;

- TPUMEHATh CTAHNAPTHBIC AITOPHUTMBI B
COOTBETCTBYIOMINX 00IACTSIX;

- TIPUMEHATh MHCTPYMEHTapH{ VIS CO3IaHWS H
aKTyaIn3anys UCXOIHBIX TeKCTOB IIPOrPaMM;

- JIOKYMEHTHPOBATh IPOU3BCIICHHBIC JICHCTBUS,
BBISBJICHHBIC ~ MPOOJIEMBI M CIOCOOBI  MX
YCTpaHCHHS,

3HaHus:

- METOApl ¥ TpUEeMbl (popMaTH3alMUd |
AIITOPUTMU3AIINH 3a]1a4.

Oe3omacHoOM HCIOJb30BaHUU Ba)KHEHIITNX
HEOPraHMYECKUX M OPraHWYECKHX BEUIECTB B
OBITY U IPAKTUYECKOH JEATEIIEHOCTH YEIIOBEKA,;

- YMEHHE pemaTh NPaKTUKO-OPHEHTUPOBAHHbIC
TCOPETHIECKUE 3aJaHus Ha CBOWCTBA, COCTaB,
MOTy4eHHEe U 0e30IacHOe MIPUMEHEHNE BEIECTB B
MIPaKTHYECKOH IeATeTbHOCTH




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCIUTLTAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIHHbI 44
OcHoBHOe coaep:xaHue 36
B T. 4.

TeopeTudeckoe o0ydeHue 20
MPaKTUYECKHUE 3aHATUS 12
nabopaTtopHbIE pabOTHI 6
IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME 8
BT. Y..

TEOpeTU4ecKoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectanus (1uddepeHIMPOBaHHBII 3a4eT) aa




2.2. TemaTu4yecKMid IJIAH U COIEePKAHNE YUe€OHOM JUCUUIIINHbBI

Koabl 001X KoMIeTeH it
(yka3zaHHbIX B pa3aede 1.2) u

JIMYHOCTHBIX
HaumenoBanue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3esnoB U TeM o0yuarwuuxcsi B yacax NpeIMeTHbIX Pe3yJbTaTOB,
¢GopMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpamMMmbl
1 2 3 4
Paszngen 1 OcCHOBBI CTPOEHMS BellecTBa 4
Tema 1.1. CtpoeHue aTOMOB XMMHMYECKHMX 3JIEMEHTOB M MPUPOIa XUMHYECKOM CBSI3HU. 3 JIPO4, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 2,0K4,0K7
CoBpemMeHHasi MOJIeNTb CTpoeHUsT atoMa. CHMBOJIMUYECKUN SI3BIK XUMHH. XUMHYECKHMA
AJIEMEHT. OnexTpoHHas KoH(urypamus artoma. Krnaccudukamms XAMHYECKUX 9
9JIEMEHTOB (S-, P-, d-31eMenThI). BaneHTHBIC 3/IeKTPOHBL. BaleHTHOCTh. DIeKTpOHHAS
NpUPOJa XUMHUYECKOW CBSI3U. DJIEKTPOOTPHILIATEIBHOCTh. BB XMMHUYECKOH CBS3U
(KOBaJIeHTHAsI, HOHHAS, METAJUTMYECKAs, BOJOPOHAsS) U CIIOCOOBI ee 00pa3oBaHusl.
IlIpakmuueckoe 3anamus
Pemienne 3amaHvii Ha HUCIIONB30BAHUE XUMHUYECKONW CHMBOJIMKM W Ha3BaHHUU
COCAMHEHUII 10 HOMEHKIAType MEXIYHapOJHOTO COH03a TEOPETUYECKOHM W
MPUKJTAHOW XUMUH Y TPUBUATHHBIX Ha3BaHHUH JIUISI COCTABJICHHSI XUMUYECKIX (hOPMYJT
JIByXaTOMHBIX COENUHEHUH (OKCHIIOB, CYAb(HIOB, THAPUAOB W T.II.) U JPYTUX 1
HEOPTaHWYECKUX COCTMHEHHUH OT/IEIHHBIX KJIACCOB.
[TpakTHdeckune 3adaHusi Ha YCTAHOBIIEHHWE CBSA3€H MEXIy CTPOCHHEM AaTOMOB
XUMHUYECKHX DJICMCHTOB W IEPUOJUYCCKUM H3MEHEHHEM CBOHCTB XUMHYECKHX
AJIEMEHTOB M HMX COEJIMHEHHMA B COOTBETCTBUU C MoJiokeHHeM llepuoaumueckoit
CHUCTEMBI.
Tema 1.2. Iepunonnueckuii 3axkon u Tadumua /I.U. MenpneieeBa 1 JIP04, JIP13, JIP14, OK 1, OK
Ilpakmuueckoe 3anamue. 1
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JUYIHOCTHBIX
HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0beMm MeTanpeIMeTHbIX,
pa3esioB U TeEM 00y4arouuXxcs B yacax NnpeJAMeTHbIX Pe3yJibTATOB,
(popMupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
[Tepuoanueckas cucrema xumuueckux snemeHToB J[.M. Menneneepa. Dusndeckuit 2,0K4, 0K 7
cmbicn [lepuonuueckoro 3akona JI.M. MenzaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMUMHYECKHX DJIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEILECTB B
COOTBETCTBHM C TIOJIOKEHHEM XHMHYECKOro 3jeMeHTa B [lepmomudeckoil cucreme.
MupoBo33peHyeckoe W HayyHoe 3HadeHue Ilepuoguueckoro 3akona J[.M.
MenpneneeBa. Ilpornosst JI.M. MenneneeBa. OTKpBITUE HOBBIX XUMHYECKHX
3JIEMEHTOB.
Pemmenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha XapaKTepH3aIUIO
XUMUYECKMX  JJIEeMEHTOB  «MeTauimdeckue /  HEMETAJUIMUSCKUE  CBOMCTBA,
AIIEKTPOOTPULIATETTBHOCTh M CPOJICTBO K JJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C MX 3JIEKTPOHHBIM CTPOCHHEM M TOJOXKEHHEM B IMEPUOAMYECKON
cucTeMe XuMHYeckux aiaeMeHToB /.M. Menaeneeray.
|
Paznes 2 XHMHYECKHE peaKunu 8
Tema 2.1. Tunbl XUMHYECKUX PeaKIui 4 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnoe 3anamusn 2,0K 4, OK 7
Knaccudukanys u TUMBI XUMHUYECKHX PEAKIMHA C y4acTHEM HEOPTraHWYECKHX
BEIIIECCTB.
CocrapiieHre ypaBHEHUI peakiiii COeMHEHUS, Pa3JIOKeHUs, 3aMElIeHus, 0OOMeHa, B
T.4. PEAKIN TOPEHUSI, OKUCIICHUS-BOCCTAHOBIICHUSI. 2

VYpaBHEHMs OKHCIIEHMSA-BOCCTaHOBIEHUA. CreneHp okucieHus. OKUCIUTENb H
BOCCTaHOBHTE]Ib.

CocraBneHne 1 ypaBHUBAaHHE OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOJOM
IEKTPOHHOro OanaHca. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU B IIPUPOJIE,
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumenoBaHue Coaep:xkanue yueOHOro Matepuasia u GopMbl OPraHU3aNMNN J1eSITeILHOCTH O0bem MeTanpeIMeTHbIX,
pa3/1esioB U TeM o0yuaromuxcst B Yacax NpeAMeTHBIX pPe3yJIbTaTOB,
(opMHPOBAHUIO KOTOPHIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
MPOU3BOICTBEHHBIX MPOIECCAX U )KU3HEIESITEILHOCTH OPraHU3MOB
Ilpakmuueckoe 3anamue.
KonmuectBenHbie oTHOIICHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMAMHUHM W pacyeThl MO0 YPABHCHUSM XHMHUYCSCKAX PEakmui. Moib Kak eIUHHIA
KOJIMYecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHSI MacChl M SHEPTHUH. 2
3akoH ABoraapo. MomnspHsiii 00beM razoB. OTHOCUTEIbHAS TFIOTHOCTH Ta30B.
Pacyerbl mo ypaBHEHUSM XHMHUYECKUX PEAKIUN C HCIOJIb30BAHUEM MAacChl,
o0bema (HopMaJbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA.
Tema 2.2 JICKTPOJIMTHYECKAS IMCCOLUALIMS U HOHHBIH 00MeH 4 JIP04, JIP13, JIP14, OK 1, OK
Jlexkyuonnvie 3anamus 2,0K4, 0K 7
Teopust 21eKTPONUTHYECKON aucconranvu. VoHbL DNEKTPOIHUTHI, HEIIEKTPOIUTHI.
Peakimn  monHoro oOmena. CocTaBieHuME peakuuii HOHHOTO OOMEHa IyTeM 2
COCTaBJICHHUS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE
peaximu. 3a7aHns Ha COCTABJICHUE HOHHBIX PEAKITHIA.
Jlabopamopnan paooma
THIBI XUMHUECKUX PEAKIIUH.
HccenenoBanue TUNOB M MPU3HAKOB XMMHYECKHX peakiui. [IpoBenenue peakuuit 2
MOHHOTO OOMEHa, OmpeAeNieHue Cpeabl BOIHBIX pAcTBOPOB. 3aJaHus Ha
COCTaBIICHUS] HOHHBIX PEaKITHil.
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELIEeCTB 6
Tema 3.1 DU3NKO-XMMHYECKHE CBOIICTBA HEOPTAHMYECKUX BellleCTB 6 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnoe 3anamue. 2,0K 4, 0K 7
Meramuiel.  OOmme ¢u3nueckue M XUMHYECKHE CBOMCTBA MeTauioB. (CrocoObl 3

TMOJIYUCHUSI. 3HauyeHUEe METAJUIOB M HEMETAJLIOB B npupoACc U KU3HCACATCIILHOCTU
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

4eJioBeKa U opraHu3mMoB. Kopposusi MeTaisioB: BUbl KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH.

Hemeramuipl. O6ume gusnueckue U XMMUYECKUE CBOMCTBA HEMETAJUIOB. THUMMYHBIE
coiictBa MetaiwioB 1Y— Yl rpymn. Knaccudukamnus u HOMEHKIaTypa COeTUHEHUHA
HeMeTa/u1o0B. KpyroBopoTbl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

XuUMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB (OKCUOB,
THJPOKCHJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHEHNH, BBICIINX OKCHJIOB ¥ THIPOKCHIOB

Ilpakmuueckoe 3anamue

CocraBrieHue ypaBHEHHM XMMUYECKUX PEAKIMHM C y4acTHEM IMPOCTBIX M CIIOKHBIX
HEOPraHWYEeCKUX BELIECTB: OKCHIOB METAUIOB, HEMETAUIOB M  aM(OTEpHbIX
ANIEMEHTOB; HEOPraHWYECKHX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX T'MIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKHMX 3aJaHMM Ha CBOMCTBA H
MIOJIY4EHHE HEOPraHUYECKUX BEIIECTB.

Jlabopamopnan paooma

Pemienne skcrepuMeHTaIbHBIX 337a4 MO XMMHYECKMM CBOMCTBAM METAIJIOB U
HEMETAJUIOB, IO PACMO3HABAHHWIO W TIOJYYEHUIO COEAMHEHUH METaUIOB U
HEMETaJIIOB.

Nnentudukanys HEOPraHWYECKUX BEMIECTB C HKCIOJIb30BaHUEM HX (HHU3UKO-
XMMUYECKUX CBOMCTB, XapaKTEpHbIX KauyeCTBEHHBIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUS.

Pasznea 4

CTpoeHue U CBOICTBA OPraHMYeCKUX BelleCTB

15

Tema 4.1.

Knaccndukanmsi, cTpoeHre # HOMEHKJIATYPA OPraHM4YeCcKUX BelecTB

JIP04, JIP13, JIP14, OK 1, OK
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

Jlekyuonnoe 3anamus.

[Ipenmer opranryeckoi XuMUH. MeCTO 1 3HAUEHUE OPTraHNYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOEHHUE KaK MOPSAOK COSAMHEHUS ATOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE ITOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOCHHSI OPraHUYECKUX
coenuHeHnit A.M. ByTtiepoBa. YriaepoiHblii CKEJET OpraHMYeCKON MOJICKYJTbI.
3aBHCHUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOCHUs MOJIeKyIl. M3oMepus u
HU30MEpHI

[Tonsitue o ¢yHkumoHanbHOM rpynme. Pamukan. IlpunHimmel  knaccudukanyu
OpPraHMYECKHUX COCIMHEHHMH. MexayHapoaHas HOMEHKIAaTypa W IPHUHIMIIBI
HOMEHKJIaTyphl OpraHndeckux coeauHeHui. IlonsTHe 00 a3zoTocoaep:Kammux
COCIMHEHUSX, OMOJOTMYECKUX AaKTUBHBIX BEIIECTBAX, BBICOKOMOJIEKYJISIPHBIE
COCIMHECHMUS.

Ilpakmuueckoe 3anamue

Homenxknarypa OpPraHUYECKUX COCIMHEHUI OTJIENBHBIX KJIaCCOB
(HaCBILIICHHBIE, HEHACBIIICHHBIE M apOMaTHYECKHUE YIIIEBOJIOPObL, CIUPTHI,
(eHOMBI, anbAeruibl, KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBleHHE MOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (DOPMYIT OpraHUUYECKHUX BEIIECTB OTIACIHHBIX KJIACCOB,
UCIIONb3ysl WX Ha3BaHUA 1O CHUCTEMAaTUYECKOM HOMEHKJaType. Pacuersl
npoctenmeld (GopMyJIbl OPTAaHHMYECKOM MOJICKYJIbI, HCXOJs W3 DJIEMEHTHOTO
coctana (B %).

2,0K4,0K7,1IK 1.2

Tema 4.2.

CaoiicTBa OpraHMyecKUux coeIMHeHuit

Jlekyuonnoe 3anamue.
DUBHKO-XMMUYECKUE CBOMCTBA OPraHMYECKHX COEJIMHEHUW OTIIEIbHBIX KJIACCOB

JIPO4, JIP13, JIP14, OK 1, OK
2,0K 4, OK 7, TIK 1.2
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

(ocoOeHHOCTH Ki1acCU(UKALMKM U HOMEHKJIATYphl BHYTPH KJIacca; FOMOJIOTHYECKUN
psan u obmast popmyna; u3oMepHs; (pU3NYEeCKHe CBOWCTBA; XMMHUYECKHE CBOWCTBA,
CIOCOObI OMyYeHUs):

— IMpeJieTbHbIE YIIIEBOJAOPOAbL. ['opeHne Merana Kak OJJUH U3 OCHOBHBIX HUCTOYHUKOB
TeIla B MPOMBILUIEHHOCTH U ObITy. CBOMCTBA INPUPOIHBIX YIJIEBOAOPOIOB,
HaXO0X/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeIpeAeNbHbIE U apoMaTHdeckue yrieBogopobl. llomumepusanus 3TUIeHa Kak
OCHOBHOE€ HaIpaBJIEHHE €ro MCIOib30BaHUS. ['OpeHHe aneTuiieHa Kak HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKU U PE3KH METAJLIOB;

— KHCJIOPOJCO/EpKALIME COECAMHEHHUs (CIUPTBI M TPOCTbie APUPBI, (EHOIIB,
aNbJIeTHIbl U KETOHBI, KapOOHOBBIE KHUCIOTHI M MX IMpou3BojaHbIE). [IpakTHueckoe
IIPUMEHEHUE 3TWIECHIJIMKOMS, TiuiepuHa, ¢enona. [IpuMenenue ¢opmanbaeruia,
aleTanb/Ieru1a, YKCyCHOW KUCIOThl. Mblla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT.
Morommume cBo¥MCcTBa MBIIA;

— a30TcofepKallie  COeIMHEHMs (aMUHBI W aMUHOKHCIOTBL,  O€NKH).
BoicokomonekynspHble coeauHeHus. MoHomep, MmonuMmep, CTPYKTYpPHOE 3BEHO.
[Tonmumepuszanuss >TWIEHA KaK OCHOBHOE HAIPABJIEHUE €ro HCIOJIb30BaHUS.
['eHeTnyeckas CBsI3b MEXy KJacCaMy OPraHMYECKUX COEIUHEHHH.

Ilpakmuueckoe 3anamus

CBolicTBa OPraHMYECKHX COEAWMHEHHUM OTACNIBHBIX KJIIACCOB: IMpPEIECIbHbIE,
HENpeeIbHBIE U apOMATUUECKUE YTIIEBOJOPOIbI, CIIUPTHI U (DEHOIBI, KAPOOHOBHIE
KUCJIOTBI W JQUPBI, aQIbACTUABI W KETOHbI, aMHUHBI M aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHUsS. 3aJaHusi Ha COCTABJICHHE YpaBHEHUU
XAMHYECKUX PEAKIUH C y4aCTUEM OPraHWYECKUX BEHIECTB HAa OCHOBAHHM HX
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

COCTaBa U CTPOCHHS.
CocraBieHHE CXEM peaklMi, XapaKTepU3yIOUIMX XUMHYECKHE CBOMCTBA
OpPraHUYECKUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIOCOObI MX TIOJIyYeHHUsS H
Ha3BaHUE OPraHUYECKUX COCAUHEHUN II0 TPUBHUAIBHOM WM MEXIYHAapOIHOU
CUCTEMATHYECKON HOMEHKJIIATYpE.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA
OpPraHMYECKUX COCIUHEHUN OTEIbHBIX KJIACCOB.

JlabopaTopHas padora

«[IpeBparienust OpraHMYECKUX BEIIECTB MIPU HATPEBAHUM.

IlonyyeHnue HSTHiIEHa M HM3yYEHUE €ro CBOMCTB. MOJEIMpPOBAHHE MOJIEKYNI H
XMMHUYECKHX MPEeBPALIeHUH Ha IPUMEpE ATaHa, STHIIEHA, alleTUIIeHA U JIp.

Tema 4.3.

NpenTnduxkanus opraHnyecKux BelecTs, UX 3HAYeHHe U IPUMEHeHne B
OBITOBOI U MPON3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA.

Jlekyuonnoe 3anamue.

buooprannyeckue coenuHenus. Ilpumenenre u Ouojoruyeckas poyib YrileBOJOB.
OkuclieHHe VYriaeBOJAOB — HWCTOYHUK DHEPrUU KHUBBIX opranu3mMoB. OOmactu
NpUMEHeHUsT aMUHOKHUCIOT. [IpeBparneHuss O€IKOB TMUIM B OpraHU3ME.
buonornveckne ¢ynkuun OenkoB. buonornyeckwe ¢yHkmmu kupoB.  Ponb
OpraHMYecKO XMMHH B PELICHUH PoOJIeM MUIEeBOM 0e301MacHOCTH.

Ponb oprannueckoil XuMuM B pelIeHUN MpoOsieM SHepreTndeckoi 0e30rmacHoOCT, B
pPa3sBUTHM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTe€pHaJiOB, HOBBIX HWCTOYHUKOB SHEPIHU
(anbTepHATUBHBIE HCTOYHUKU YHEPTUH).

OnacHOCTh BO3ACUCTBHUS HA JKUBBIE OPTaHU3MbI OPraHUYECKHUX BEIIECTB OTJIEIbHBIX
KJIACCOB, CMBICII TIOKA3aTeNs MPEIEIbHO JOMYCTUMOM KOHIIEHTPAIUH.

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHM3anMH 1esITeIbHOCTH O0bem MeTanpeaMeTHbIX,
pa3/iesioB M TeM o0y4yaromuxcs B Yacax NpeAMEeTHBIX Pe3y/JbTATOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl
Paznen S. | Kunernmueckue M TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS] XMMHYECKHX
peakuuii
Tema 5.1 | CkopocTh XUMHYECKHX peaKkunii. XUMHYECKOe paBHOBeCHE. 2 JIP04, JIP13, JIP14, OK 1, OK
JIeKIMOHHOE 3aHATHE 2,0K4,0K7,1IK 1.2
CKopoCcTh  peaklMd, €€ 3aBHCUMOCTb OT pa3IM4HbIX (DAKTOpOB: HPUPOIbI
pearupyromumx BELIECTB, KOHLEHTPALMHU PEarupyrolx BEIECTB, TEMIIEPaTypbl
(mpaBwio  Banr-T'odda), rmiomamgm  peakMOHHOW  TOBEPXHOCTH,  HAIWYHSA
Karanu3aTopa. TemnoBble 3PQGEKTbl  XMUMHUYECKHMX  peakuuid. Ok30- U 1
OHAOTEPMHUUYECKUE PEAKIIUH.
OO6patumocTh peakiuii. XMMHUECKOE paBHOBECUE U €r0 CMEILEHUE MO/ IeHCTBUEM
pa3nu4HbIX (BAKTOPOB U1 CO3JAHUS ONTUMAIBHBIX YCJIOBUN IMPOTEKaHMS
xuMuueckux npoueccon. [Ipunnun Jle Hlatense.
IlIpakmuueckoe 3anamue
Pemenne npakTuko-OpUEHTUPOBAHHBIX 3aJlaHUN Ha aHAJIN3 (DAKTOPOB, BIMSIOIIMX
Ha U3MEHEHUE CKOPOCTH XMMMUYECKOH pEaklMH, B T.4. C HO3ULUI IKOJIOTUYECKU
1e1eco00pa3HOro TMOBEACHHUS B OBITY M TPYJOBOW JESATENIBHOCTH B LENSIX 1
COXPaHEHHUsI CBOETO 3[J0POBbs U OKPYKAIOUIEH IPUPOJHON CPEIbI.
Pemenne npakTUKO-OpPMEHTHPOBAHHBIX 3aJaHUN HAa NpPUMEHEHue NpuHuuna Jle-
[HaTenbe [UIsi HaXOXKIACHWSI HAIIPABJICHHS CMEIICHHUS PaBHOBECHUS XUMHYECKOMN
peaxkiuu 1 aHaiau3 (akTopoB, BIUSIOMIUX Ha CMEIIEHHE XMMHUECKOI0 PaBHOBECHSI.
Pa3nesa 6 | PacTBopsl 2
Tema 6.1. | IlonsTHe 0 pacTBOpax 1 JIP04, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 1 2,0K4,0K7

PactBopenne  kak  Qusuko-xumuueckuii mporecc. PactBopel.  CriocoObl
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

IIPUTOTOBJIEHUSI ~ pacTBOpoB. PactBopumocTs. MaccoBasi 1051 pacTBOPEHHOI'O
BenlecTBa. CMbICH TMOKas3aTess MPEAEIbHO JOMYCTUMOW KOHLEHTPALUU U €ro
UCIIOJIb30BaHUE B OLICHKE HKOJIOTUYECKOM 6€3011acHOCTH.

[TpaBuiia 3KOJIOTMYECKU II€JIECOO0PAa3HOro IOBEAEHUS B OBITY U TPYAOBOH
JEATEIIBHOCTH B LIEJISAX COXPAHEHMs CBOETrO 3/I0POBBS U OKPYKAIOLIEH NMPUPOJHOU
Cpebl; OIaCHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI OIPEICIICHHBIX BEIECTB.
Pemenne  NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PACTBOPSI,
HCIIOJIb3YeMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKA.

Tema 6.2.

Hccienopanue CBOMCTB pacTBOPOB

Jlabopamopnan paooma

«[IpuroroBneHue pacTBOPOB»

[TpuroroBneHne pacTBOPOB 3aaHHON (MaccoBoil %) KOHLEHTpaluu ( ¢ IPaKTHKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Penenue 3a/1a4 Ha MPUTOTOBJICHNUE PACTBOPOB.

JIP04, JIP13, JIP14, OK 1, OK
2,0K 4,0K7

Pazngen 7

Xumus B ObITY M IPOM3BOACTBCHHOM NeATEJbHOCTH YeJI0BEKA

10

IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME

Tema 7.1.

Jlekyuonnoe 3anamue.

Hoselimme nOCTMXKEHUS XMMHUYECKOM HAyKM M XUMHUUYECKOM TexHosoruu. Poib
XUMHA B OOECMEYEHWH  DKOJOTUYECKOM, DHEPreTHYeCKOW W  MHUIIEBOU
0e30MacHOCTH, Pa3BUTUU MeIuIMHBL. [IpaBuia moucka W aHamM3a XUMHYECKOMH
nH(pOpMaInU U3 pa3InYHbIX HCTOYHUKOB.

Ilpakmuueckoe 3anamue.
[Tovck ¥ aHanM3 KEWCOB O MPUMEHEHHM XUMHUYECKUX BEIIECTB U TEXHOJOTHH C
yueToM Oyaymiel mpoecCHOHANBHON IESTENbHOCTH IO TeMaM: CTPOUTEIbHBIC

JIPO4, JIP13, JIP14, OK 1, OK
2,0K 4, 0K 7, TIK 1.2
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HanmenoBanmue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3aesioB U TeM o0yvyarumuxcst B yacax NpeIMeTHBIX Pe3yJbTaToB,

(popMupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
MaTepHuaibl, KpacKH, CTEKJIO, MaTEPHAJIbI 1JIs1 SJIEKTPOHUKH U T.J.
3ammra: [IpeacraBienue pe3yabTaToOB pelIeHHs] KEWCOB B (opMe MUHH-TOKIANA
MpE3CHTAIUCH.
CamocmoamenvHnas paboma
[louck n aHanM3 KEWCOB O MPUMEHEHUM XUMHUYECKUX BELIECTB M TEXHOJIOTHM C
ygeToM Oyaymied mpopecCHOHATBHOW IEATSILHOCTH IO TeMaM: CTPOHTEIbHBIC 4
MaTepHuabl, KpaCKH, CTEKJIO, MaTEPHAJIbI 1JIs1 SJIEKTPOHUKH U T.J.
IMpomexyTounas arrectanms (1uddepeHnpoBaHHbIIi 3a4eT)
Bcero: 44
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3. YCJIOBUS PEAJTU3ALIMU TPOTPAMMBI YUEBHOM
TV CHUILIAHBI

3.1. ns peanuzanuu mporpaMMbl YIECOHOM JUCIUILIMHBI JOJKHBI OBITh
MPEAYCMOTPEHBI CIEAYIONIEE CIEeIMAIbHOE MTOMEIICHUE: YUeOHbIN KaOMHET XUMUU
u/und  y4eOHoM Xumudeckoi Jabopatopuu. IlomernieHne kaOuHETa TOJDKHO
COOTBETCTBOBAaTh TpeOoBaHUAM CaHUTAPHO-MUIEMUOJIOTHYECKUX TPaBUil U
HopmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHallleHO TUIOBBIM 000PYJOBaHUEM, B
TOM YHCJIEC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeNnbi0 M CPEICTBAMH OOy4YEHUS,
HEOOXOJAMMBIMHA JUISI  BBIIIOJIHEHUS TPEOOBAaHWUN K YPOBHIO  IOATOTOBKHU
O0yJarOIITIXCsl.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTA IO KOJIMUYECTBY 00YUarOIINXCS;
— pabouee MecTO MpenoiaBarTes;

— KOMIUJIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAJIOB;

— 3a/1aHUA U1 KOHTPOJIbHBIX padoT;

— NpoQecCUOHAIbHO OPUEHTUPOBAHHbIE 3aaHMS;

— MaTepHalibl 9K3aMEHa;

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETIEN MOJIEKYT;

— MOJIEJIM KPUCTAJUTMTYECKHX PEIETOK;

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB W/MIIN KOJIICKIIUH MTOJIMMEPOB;
— KOJUIEKIIMSI TOPHBIX TTOPOJ U MUHEPAJIOB,

— TaOmua Menaeseesa.

TexHHUeCKHE Cpe/icTBa O0YUCHUS:

— IEPCOHAJBHBIA  KOMIBIOTEp €  JIMICH3HOHHBIM  IIPOrPaMMHBIM
o0ecIeYeHUEM;

— IPOEKTOP C SKPAHOM.

OO0opynoBanye J1TabopaTtopry U paboUIrMX MeCT JIabOpaTOpuH: MEH3YPKH, TTUTICTKH-
KaIlelbHULbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, TPEIMETHBIE U MOKPOBHBIE CTEKIIA,
IUIAHIIEThl U KaleNlbHbIX peakuuil, (uibTpoBaibHAs Oymara, MpPOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKU, (PoHApUKHU, HAOOp PEAKTHUBOB,
CTEKJISIHHbIE MaJIOUKH, IITaTUBBI Ui MPOOUPOK; MEpPHbIC LMJIMHIAPBI, BOPOHKHU
CTEKJISTHHBIC, BOPOHKM JAenuTelabHble unuHapudeckue (50-100 mut), crynku c
nectukoM, (hapPopoBble YallKH, MAHLETHL, PUIBLTPbI OyMaXKHbIE, BaTa, MapJisi, 4YacoBbIE
CTEKJIa, DJIEKTPOIUIUTKHU, J1a0OpaTOPHbBIE IITATHBBI, CHUPTOBBIE TOPEIKH, CIHYKH,
puOOp IS TIOTyYSHHS Ta30B (WM MPOOHPKA ¢ Ta300TBOJHON TPYOKO#t), epKaTenu
JUTSL TPOOMPOK, CKIITHKM JUI XPaHEHHs PEaKTUBOB, Pa3laTOYHbIC JIOTKH; XUMHUUYECKHE
crakasbl (50, 100 u 200 mi); mIMaTeny; NUHIETHI, TUTEIbHBIE IIUMLBL; CEKYHIOMEPbI
(Taiimepsl), MepHbIe pooupku (Ha 10—20 M) u mepHbIe K0Ja0sI (25, 50, 100 1 200
MIT), BOZsIHAsE OaHs (MM TEPMOCTAT), CTEKJITHHBIE MAI0YKH;, KOHMYECKUE KOJIOBI JyIs
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tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE TOJOCKM i omnpeneneHuss pH u
CTaHJapTHAs WHAMKATOpHAS IIKala; YHUBEPCAIbHBIN MHAUKATOp; muneTku Ha 1, 10,
50 M (wm go3atopsl Ha 1, 5 u 10 M), OIOpeTKH JJI1 TUTPOBAHUS, METUITUHCKHEC
mmpuibl Ha 100—150 M, mabopaTopHbIe W/WIM aHAMTUYECKUE Bechl, pH-MeTphI,
CYIIWJIBHBIN mKad, U Jap. 1adopaTopHOE 000PYAO0BAHUE.

3.2. UudopMmannonHoe odecnieyeHue peaim3auuy NporpaMmmbl
3.2.1 OcHOBHbIC HCTOYHUKH

1. Angpunocenosa, M. B. Xumus : y4eOHUK U TPAKTUKYM [JIsi CPEIHETrO
npodeccuoHanbHoro  obpaszoBanusi/  U. B. AndunorenoBa, A. B. baGkos,
B. A. IlonkoB. — 2-e¢ u3pd., ucnp. u jgom. — Mocksa : U3narensctBo HOpaiit,
2023. — 291 c.— (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : anexkTpoHHbIH // ObpazoBatenbHas miatgopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode/513807

2. Huxonvckuii, A. 5. Xumus : y4eOHUK M TPAKTUKYM JUIsI CPEIHETO
npodeccuonansHoro obpazoBanusi/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3a., mepepad. m gon. — Mocksa : M3garensctBo Opaiit, 2023. — 507 c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHHbI // OOpaszoBarenwHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

3. qwnxa, H. JI. OOmas xwumus. 3agaud W yOpaXHEHHS : y4eOHO-
NPaKTHYECKOE IOCOOMe Ui CpeaHero MpodeccHoHaabHOrO oOpa3oBaHus /
H. JI. I'nmunka ; mox penakmueidr B. A. IlonkoBa, A. B. babkoBa. — 14-¢ u3m. —

MockBa : WznmarensctBo IOpaibit, 2023.— 236 c.— (IIpodeccrnonanbHOe
obOpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : DIEKTpOHHBIN //
OO0pazoBaTenbHas maTgopma Opaiit [cailt]. — URL:

https://urait.ru/bcode/512152

4. Mapmuinosa, T. B. Xumus : yaeOHUK W PAKTHKYM JIJISI CPETHETO
npodeccuonansuoro obpazosanusi / T. B. MapteiroBa, U. B. ApramoHoBa,
E. b. 'onynos ; nox obmeit penakiueit T. B. MapThiHOBOW. — 2-€ U3/., UCTIP. U
non. — Mocksa : UznatenscTBo FOpaiit, 2023. — 368 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr : 2eKTpOHHBIH //
O6pa3zoBarenbHas miatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/511690

3.2.2. JIONOJTHUTEIbHbI€ HCTOYHUKH:

1. Anexcanoposa, 3. A. XuMUA HEMETAJIOB . YYEOHHK M TMPAKTUKYM ISl
CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus / D. A. AnekcaHziposa,
N. . CunopoBa. — 3-¢ u3a., ucnp. u gon. — Mocksa : UznarensctBo HOpaiir,

21


https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/512152
https://urait.ru/bcode/511690

2023. — 358 c. — (IIpodeccuonanproe o6OpazoBanue). — ISBN 978-5-534-
00704-6. — Texkcrt : anexkTpoHHbIl // O6pazoBaTenbHas mwiatgopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/513874

2. Huxumuna, H. I O6mas u Heopranudeckas xumus B 2 4. Yactp 2. Xumus
AJIEMEHTOB : Y4eOHMK M TMPaKTUKYM JUIsl CpeaHero mpodeccruoHaIbHOTOo

obpazoanus / H.I'. Hukutuna, B. U.'peGenpkoBa. — 2-¢ wu3ja., mepepad. u
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 322 ¢. — (IIpodeccuonanbHoe
obopazoBanue). — ISBN 978-5-534-03677-0. — Tekct : D2IEeKTpOHHBINA //
OO6pazoBartenbHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/514850

3. Huxumuna, H.I. OO6mas u Heopranmdeckas xumus. B 2 1. Yacts 1.
Teopernyeckne  OCHOBBI :  y4eOHWK W MPAKTHKyM  JUIAI  CPEIHETO
npodeccuonansaoro oopazoanusi / H. I'. Hukutuna, B. . I'peGenbkoBa. — 2-¢
u3n., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2023. — 211 c. —
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-03676-3. — Texkcr :
NMeKTpoHHbINH //  OOpa3zoBatenbHass 1argopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514849

4. Opranuueckasi XUMHUS: BBICOKOMOJICKYJISIDHBIE COCJIMHEHHS : YYEOHHK U
MPaKTUKYM ISl cpenHero npodeccuoHanbHoro oopazoanus / M. C. ApxakoB [u
np.] ; mox penakuueit A. b. 3e3una. — Mocksa : U3aatensctBo FOpaiit, 2023. —
340 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-10569-8. —
TekcT : snexkTpoHHbId // OOpa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/517962
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4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACIATLITAHBI

Pe3yabTarhl 00y4eHus

MeToabl OLIeHKH

JIP04, JIP13, JIP14, OK 1, OK 2, OK 4,
OK7,1IK I, TIK 2

- TectupoBanue

- Pemenne 3amau Ha cocTaBiIeHUE
XUMHUYECKUX (POPMYJT JABYXaTOMHBIX
COCIMHEHUN (OKCHIOB, CYIb(PUAOB,
TUAPHUJIOB M T.I1.).

- [TpakTHKO-OpUEHTUPOBAHHBIE

TCOPCTUICCKUC 3aJaHuA Ha
XAPaKTCPHU3aAIIUIO XUMHUYICCKHUX
OJICMCHTOB! «Merannuueckue /
HEMCTAJINIMYCCKHUC CBOﬁCTBa,

ANEKTPOOTPULIATEIBHOCTE U CPOJICTBO
K DJICKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C HX DJIEKTPOHHBIM
CTPOCHHUEM u MMOJIOKCHHUEM B
MEPUOIUYECKON CUCTEME XUMHYECKUX
anemeHToB /.M. MenneneeBay.

- [IpakTrueckue 3a1aHusA Ha
UJCHTU(UKAINIO HEOPraHUYECKUX
BEILIECTB

- PacueTHbie 3a/1a4n Ha YCTAHOBJICHUE
bopMysT OpraHNYeCKNX BEIIECTB.

- @pOHTAJIBHBIN ONIPOC

- JJaboparopnbie paboThI
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