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1. HACIIOPT IPOT'PAMMBI YUYEBHOW JUCIUILINHBI «XUMMUS»
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[Tporpamma yueOHOU MUCIMILIMHBI MpEIHA3HAYCHA IS M3yYeHHs] «XUMHH» B YUPEKICHHSIX
cpeaHero Mpo(ecCHOHAIBHOTO O0pa30BaHMs, PEATU3YIOIUX O00pa30BATEIbHYIO MPOrpamMMmy
cpenHero (MOJHOTO) 00IIero oO0pa3oBaHHUs, SBIICTCS YacThbIO OCHOBHOW MPOQECCHOHAIBHON
00pa3oBaTeNbHONW MPOrpaMMBbl CPEAHEro MPOopECCHOHATBLHOrO 00pa3oBaHUS IO MpPOTrpaMMme
MOJITOTOBKH KBAJTU(PHIIMPOBAHHBIX PA0OUYMX, CITYKAIUX.

[Tporpamma paszpaborana B cootBerctBuu ¢ ®I'OC CIIO mo mpodeccun 43.01.09. «Ilosap,
KOHJIUTEPY.

1.2. MecTo AUCHUIJIMHBI B CTPYKTYpe OCHOBHO# mnpodeccMoHaIbLHOI 00pa3oBaTebHOI
NMpOrpaMmbI:
JucrtunnuHa «XuMus» B y4eOHOM TUTaHE BXOIUT B pa3ei:
A. O6s3aTenbHOE 00yUYeHHE
0.00 O6meoOpa3oBaTeabHas MOATOTOBKA
1.1. bazoBble yueOHbBIE TUCIUATLTNHBI

1.3. Henu 1 3aga4m y4eOHOH TUCHUILUINHBI, TPe0OOBAHUSA K Pe3yJIbTATaM OCBOEHHS:

Heas: (dbopMupoBaHue MPECTaBICHUI 0 XUMHYECKON COCTaBJISIFOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, BAXKHEHIIINX XUMUYECKUX TTOHATHUAX, 3aKOHAX U TEOPUSIX.

3amaum:

e oOBJaJleHHe YMEHUSIMU TIPUMCHSTH TOJyUYCHHBIC 3HAHUS JIJIsI OOBSICHEHUS pa3HOOOpa3HBIX
XUMHYECKUX SIBIICHUH U CBOMCTB BELIECTB, OLIEHKH POJIM XUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U IMMOJIYUYCHHNHU HOBBIX MAaTCPUAJIOB,

e pa3BUTHE MNO3HABATEJIbHBIX HHTEPECOB U HHTEVIEKTYaJIbHBIX CHOCOOHOCTEl B
MPOIIECCE CaMOCTOSITEILHOTO TMPUOOPETEHUS XUMHUYECKHUX 3HAHUW C HCIOIh30BAHUEM
Pa3IMYHBIX UCTOYHUKOB MH(GOPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCIHHTAHHE Y0e:KIeHHOCTHU MO3UTUBHON POJIU XUMHUHU B )KM3HH COBPEMEHHOTO OOIIEeCTBa,
HGO6XOI[I/IMOCTI/I XUMHYCCKN TpPaMOTHOI'O OTHOIICHUA K C06CTBGHHOMy 300POBBIO H
OKpYXKarolleu cpere;

¢ mNpUMeHEHHe NMOJYYeHHBIX 3HAHUI U YMeHHi 17 6€30MacHOT0 HUCIOJIb30BaHNUs BEIIECTB
U MaTepualioB B OBITy, Ha MPOU3BOJCTBE M B CEIbCKOM XO3SICTBE, I PpELICHHS
MPAKTUYCCKUX 3a1a4 B TOBCCAHCBHOU KU3HU, JJIA NPCAYIPCIKACHUA ABJICHUN, HAHOCAIIINX
BpEJL 3I0POBBIO YEJIOBEKA U OKPYXKAIOIIEH CpeJie.

B pe3ynomame oceoenus yueonoit Oucyuniunsl 00yuarouiuiica 00aM4ceH 3Hamby:

e BakHellIMe XHMHYECKHE MOHSATHS: BEIICCTBO, XHMHUYCCKHM DIIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIbHBIE aTOMHAsi W MOJEKYJspHas MacChl, HWOH, aJJIOTPOMUS,
M30TONBI, XUMHUYECKasl CBS3b, OJIEKTPOOTPULATEIBHOCTb, BAJIEHTHOCTh, CTENEHb
OKHCJIEHUS, MOJb, MOJSIpHAs Macca, MOJSIPHBIM 00beM Ta3000pa3HbIX BEIIECTB,
BEII[ECTBA MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOCHUS, PaCTBOPHI, DJIEKTPOIHUT W
HEIJIEKTPOJIUT, JIIEKTPOIUTHYECKAs TUCCOIMAIUs, OKHUCIUTEIh U BOCCTAHOBUTEID,
OKHCJIEHWE U BOCCTAHOBJIEHHE, TEIIOBOM 3(P(DEKT peakinuu, CKOPOCTh XUMHUUYECKOU
peakiuu, Karajau3, XUMHYEeCKOe PaBHOBECHE, YTJIEPOJHBIN CKeneT, (yHKIMOHATbHAs
rpyIiNa, U30MepHsi, TOMOJIOTHUS;

® OCHOBHbIC 3aKOHbI XHMHH: COXPaHEHHUsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa
BemecTs, [lepunoanueckuii 3akon [[.1. Mennaeneena;



¢ OCHOBHbIEe TEOPHUH XMMHM; XUMHUYECKOH CBS3M, 3JIEKTPOIUTUYECKON TUCCOIMALINY,
CTPOCHUSI OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHHI;

e BaKHeillluMe BelleCTBA M MaTepHAJIbl: BaKHEHIINE METaUIbl W CIUIABBIL, CEpHasi,
COJISIHAsl, a30THAass M YKCYCHAas KHCIOTBI, OJaropoJHbie Ta3bl, BOJOPOJI, KHCIOPOJ,
raJlOTeHbI, IIEJIOYHBIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE W aM(OTEpHBIE OKCHIBI H
THJIPOKCHUJIBI, IEJIOYH, YTJIEKUCIIBI M YrapHbIH Ta3bl, CEPHUCTBINA Ta3, aMMHaK, BOJA,
OPUPOIHBIN Ta3, MeTaH, J3TaH, OSTWIEH, aleTWICeH, XJOpPHUJ HaTpus, KapOoHAT W
ruapokapOoHaAT HaTpus, kapOoHaT M ¢ocdaT Kanblus, OCSH30J, METAHOJ W 3TaHOI,
CJIOKHBIE A(HPHI, KUPBI, MbUIA, MOHOCaXapusl (TJIIOKO3a), AMCAaXapuibl (caxaposa),
nojgucaxapuabl  (Kpaxmajd ¥ IeJUII0NIo3a), AHWIWH, AaMHHOKHUCIOTBHI,  OCIKH,
UCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA, KayqyKH, TNIACTMACCHI

B pe3ynomame oceoenusn yueoHoil Oucyuniunbl 00y4arouyuiicsa 001:4CeH yMenn:

® Ha3bIBATh: U3YUYCHHbIC BEIIECTBA 10 TPUBUAIBHON MJIM MEXyHAPOJIHON HOMEHKIIATYPE;

e OnpeAefATh: BAJEHTHOCTh U CTEIEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON
CBSI3U B COCJIMHEHMSX, 3apsj HOHA, XapaKTep Cpe/bl B BOJHBIX pACTBOPAX HEOPraHUYECKUX
Y OPraHUYECKUX COCIMHEHUH, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTh BEIIECTB K
pPa3HBIM KJIacCaM HEOPTaHUYECKUX U OPraHUYECKUX COEIUHEHHIA;

e XapakTepu3oBaTh: S-,p-,d- D3JeMEHTBI MaJbIX MEPUOJOB IO UX IOJOKEHHIO B
[Tepuonnueckoii cucreme JI.MI. MeHneneeBa; oOmuye XMMHUYECKHE CBOMCTBA METAJIOB,
HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTraHUYECKUX COCIWHEHUMN; CTPOEHHUE
Y XMMHYECKHE CBOMCTBA N3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN;

e OOBACHATH: 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT WX COCTaBa U CTPOCHHS, NPUPOIY
XUMUYECKON CBSI3M (MOHHOM KOBAJICHTHOW, METANTMYCCKON M BOJOPOJHOM), 3aBUCHUMOCTH
CKOPOCTH XMMHYECKON PEAKIMU U MOJO0KEHUE XUMHUYECKOTO PABHOBECHS OT Pa3JIMYHBIX
(hakTOpoB;

e  BBLINOJHATH XHMHYeCKHii IKCIIEPUMEHT: 0  pacrno3HaBaHUIO BaKHEHIIINX
HEOPraHWYECKUX U OPraHUYECKUX COECTMHEHUI;

® IMPOBOAUTH: CAMOCTOSTEIBHBIM TOUCK XHUMHYECKOWM HH(POPMAIUU C HCIOIb30BaHUEM
pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3/IaHUM, KOMIBIOTEPHBIX 0a3 ITaHHBIX,
pecypcoB HMHTepHeTa); HCMOIB30BATh KOMIBIOTEPHBIE TEXHOJIOTHU i 00pabOTKH U
nepesayd XuMrU4eckoi HHGOpMaIuu U €€ IPEICTaBICHUS B Pa3TUYHbBIX (popmax;

e CBA3BIBATH: U3YYEHHBIN MaTepHal co CBOEH MpodeccCuOHANbHOMN IeITeIbHOCTHIO;

e pemlIaTh: paCYETHBIC 33/1a4U 110 XUMHUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

HCIIOJIb30BATh l'IpHOﬁpeTeHHble 3HAHUA U YMCHHS B HpaKTH‘leCKOﬁ ACATECIbHOCTH H
MOBCETHEBHOM KM3HU:

e sl OOBSCHEHMS] XHWMUYECKUX SIBICHUN, NPOUCXOASIIMX B TpuUpoje, ObITYy U Ha
MIPOU3BO/ICTBE;

® OmpeereHHs] BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILIEHUI B Pa3TUYHBIX YCIOBUIX
" OILICHKHU UX HOCHG}ICTBI/Iﬁ;

® DHKOJIOTHYECKH TPAMOTHOT'O TTOBEICHUS B OKPYXKAOIIEH cpere;

®  OICHKH BJIMSHHS XMMHYECKOTO 3arpsS3HCHHS OKPYXKAIOIICH Cpelbl Ha OPraHnu3M YeJIOBEKa M
JPYTHE KUBBIE OPTaHU3MBI;

e (e30macHOro oOpamieHHs C TOPIYMMHU M TOKCUYHBIMU BEIIECTBAMU U JabOpaTOPHBIM
000pyI0BaHUEM;

® [IPUT'OTOBJICHUA PACTBOPOB 33}13HHOI71 KOHLCHTpAaIun B 6I)ITy 1 Ha IMPOU3BOACTBE,

® KPUTUYECKOW OIIEHKH JOCTOBEPHOCTH XMMHUYECKON MH(OpMAIINH, MTOCTYMAIOIEH U3 Pa3HBIX
NCTOYHHKOB.



Pe3ynpTaTtoM ocBO€HHS MpOrpaMMbl YY4eOHON AMCHMILIUHBI «XUMUS» 00ydarolmUMHUCS
aBIsitoTCs chopmupoBanubie oomue (OK) komMneTeHnnu U TMYHOCTHBIE pe3ynbTaThl (JIP):

Kon

HaumeHoBaHue pe3yibTaTa 00yuYeHus

OK 1.

Br16upatp ciocoOsI penienus 3aaa4d npo(ecCHOHANBHON JesITeIbHOCTH,
IPUMEHHUTEIbHO K Pa3IMYHbIM KOHTEKCTaM.

OK 2.

Ocy1miecTBIATh NOUCK, aHATIN3 U HHTEPIPETAINIO HHPOPMAIIUU, HEOOXOMMOi
JUISL BBIIOJIHEHHS 33124 TPO(eCCHOHATBHON eI TEIbHOCTH.

OK 3.

[TnanupoBaTh U peaNn30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE.

OK 4.

PaboTaTh B KOJUIEKTHBE U KOMaHJE, 3(1)(1)6KTI/IBHO B3aHMO,Z[eI>'ICTBOBaTB C
KOJUICTaMU, PyKOBOACTBOM, KJIIMCHTaAMMU.

OK' 5.

OCYH_IGCTBJI}ITB YCTHYIO 1 TUCBbMCHHYIO KOMMYHUKAIIUIO HA T'OCYyAapCTBCHHOM
A3BIKEC C YyYETOM 0COOEHHOCTEH COIMAJIBHOI'O U KYJIbTYPHOI'O KOHTCKCTA.

OK 6.

IIposiBIATE IpakJaHCKO-NIATPUOTUYECKYIO O3ULHIO, JEMOHCTPUPOBATh
OCO3HAHHOE TOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX 00IIEUEIOBEYECKUX
LEHHOCTEM.

OK 9.

Hcnonk3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUU B PO ECCHOHATBLHON
NI TeITbHOCTH.

Kox

HaumeHoBaHue pe3ysibTaTa 00yueHHs

JIP 4.

[IposiBIATE M JEMOHCTPHUPOBATH YBAXKEHHE K JIIOJSAM TpPYAa, OCO3HABATH IIEHHOCTH
cobctBeHHOro Tpyaa. CtpeMuTbes K (POPMUPOBAHUIO B CETEBOM Cpelie JINYHOCTHO U
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIEIAY.

JP 7.

Oco3HaBaTh NMPUOPUTETHYIO LIEHHOCTh JMYHOCTH YEJIOBEKA; YBaXaTb COOCTBEHHYIO U
Yy)KyI0 YHHMKQJIbHOCTb B pa3jIUYHbIX CHUTyalUsX, BO Bcex (opmMax H BHAAX
JEATEIbHOCTH.

JIP 8.

[IposiBIATE W  JEMOHCTPUPOBATH YBAXKEHUE K IIPEACTABUTEISIM  Pa3JIMUHBIX
JTHOKYJbTYPHBIX, COLMANBHBIX,  KOH(ECCHOHAIBHBIX W  HMHBIX  IPYMNIL
ConpuuacTBOBaTh K COXPAHEHHIO, MPEYMHOXEHUIO M TPAHCISALIUH KyJIbTYPHBIX
TpagulUi U EHHOCTEM MHOTOHALMOHAJIBHOIO POCCUMCKOI0 rOCyapCTBa.

JIP 9.

CobnroaTh ¥ TpoIaraHANpoOBaTh MPaBHIIa 3I0POBOTO U 0E30MaCHOT0 00pasa >KU3HU,
CHOpTa; MpeAynpexaaTh TUOO0 TPeoAoieBaTh 3aBHCHMOCTH OT alKorojis, Tadaka,
ICUXOAKTUBHBIX BCIICCTB, Aa3apTHbIX HIP W T.AO. COXpaHSITI) IMCHUXOJIOTNYCCKYIO
YCTOWYMBOCTh B CUTYaTUBHO CIIOKHBIX WJIH CTPEMUTEILHO MEHSIOMINXCS CUTYaIIHSIX.

JIP 20.

CrniocoOcTBOBaTh Fr€HEPUPOBAHMIO HOBBIX WJEH JUIsl pelieHus 3a1a4 U poBoii
HKOHOMHKH, IEPECTPAauBaTh CI0KHUBILUECS COCOOBI pEeLICHHs 3a/ad,

BBIBUTATh aJIbTEPHATUBHbIE BapUaHThl JEHCTBUM C 1I€/Ibl0 BBIPAOOTKH HOBBIX
ONITUMAJIbHBIX aJITOPUTMOB; TIO3ULIMOHUPOBATH CE€0sI B CETHU KaK

pEe3yAbTaTUBHBIN U IPUBJICKATEIbHBIM YYACTHUK TPYIOBBIX OTHOILIECHHM.

B pamkax mporpammbl y4eOHOU TUCIUTIIMHBI « XUMHUS» 00YYArONTUMUCS OCBAUBAIOTCS YMEHUS

W 3HAHMA:
Kon YMeHus 3HaHus
OK
OK 1. . Ba)XKHEHIIIHE XUMHUECKHE
OK 2. THOHSITHS: BEIIECTBO, XUMHYECKHUH | © Ha3bIBaTh: N3YUYCHHBIE BEIIECTBA
OK 3. 3JIEMEHT, aToMm, MOJIEKYJIa, | 10 TPUBUAIBHON WM MEXAYHApPOJHOU
OK 4. | oTHOCHUTENBHBIE aTOMHast U | HOMEHKJIATypE;
OK 5. MOJIEKYJIApHAsT MacChl, MOH, aJUJIOTPOIHS, | * ONIPENENATh:  BAJIEHTHOCTH U
OK 6. H30TOIIEI, XHUMHYSCKAs CBSI3b, | CTCIICHD OKHCIICHHS XUMHYECKHUX
OK 9. 3JIEKTPOOTPULATENIBHOCTh, BAJIEHTHOCTb, | DJIEMEHTOB, THUI XHMMHUYECKOW CBSI3HM B




CTCIICHb OKHCJICHHA, MOJIb, MOJISAPHAA
Macca, MOJISIpPHBIM 00BEM Tra3000pa3HBIX
BEIIECTB, BELIECTBA MOJEKYISIPHOTO U
HEMOJICKYJSIPHOTO CTPOCHHUS, PaCTBOPHI,
AJIEKTPOJIUT " HEDJICKTPOJIUT,
AJIEKTPOIUTUIECKAS JIMCCOTIHAITHS,
OKHUCJIINTCIIb u BOCCTAaHOBHUTCIIb,
OKHCJICHHE M BOCCTAaHOBJICHUE, TEIJIOBOM
3¢ (deKT peakiuu, CKOPOCTh XUMUYIECCKOM

peakuuu, KaTaJus, XUMHYECKOE
paBHOBECHE, YIJIEPOIHBIN CKEJIeT,
GyHKIMOHANBHAS  TPYIINa, HU30MEpuUs,
TrOMOJIOT s,

. OCHOBHBIE  3aKOHBl  XUMUHU:
COXpPaHCHUA MacCChbI BCIICCTB,
MIOCTOSIHCTBA cocTaBa BEILECTB,
Ilepnonnueckuit 3aKO0H ..
Menneneena;

. OCHOBHBIE  TE€OpPUM  XUMHUU;

XUMHAYECKON CBS3H, 3JCKTPOIUTHYECKON
JMCCOLIMALIUM, CTPOCHUSI OPTaHUYECKUX U
HEOPraHWYECKUX COCIUHEHUI;

. BaKHEHIIME BEIIECTBA U
MaTepHalbl: BaXKHEHIINE MeETaulbl |
CIUIaBbl; CEpHasi, COJIsgHas, a30THas1 U
YKCYCHasi KHCJIOTBI; OJIarOpPO/HBIE Ta3bl,
BOJIOPO/I, KHUCIIOPOJ, raJoreHsl,
IETIOYHbBIE METaJlIbI; OCHOBHBIE,
KHUCJIOTHBIE U aM(OTEpHbIE OKCUABI U
THIIPOKCUIBI, MIETOYH, YTJIEKUCIBIH U
yrapHblii rasbl, CEpHUCTBIA ra3, aMMHaK,
BOJa, TPUPOAHBIA Ta3, MeETaH, OTaH,
STUJICH, alEeTWJIeH, XJOpUJA HaTpus,
KapOoOHaT M TruApoKapOOHAT HaTpHs,
kapOboHat u ¢ocdar kampius, OEH30I1,
METaHOJI W JTaHOJ, CIOXXHBIE J(HPHI,
KHPBI, MbUIa, MOHOCaXapusl (TJII0K03a),
nucaxapujibl (caxaposa), MOoJMcaxapuibl
(kpaxmMaa ¥ LeJUII0NIo3a),  aHWIIHH,
AMHHOKHCIIOTHI, OEJIKH, UICKYCCTBEHHBIE U
CUHTETHYECKHE  BOJOKHA,  KaydyKH,
TTACTMACCHI

COCJMHCHUAX, 3apsiji HOHA, XapakTep
cpeibl B BOJTHBIX pactBopax
HEOPTraHHUYECKUX u OpPraHUYECKUX
COC/IMHCHUH, OKHCIIUTETh u
BOCCTAHOBHUTEIb, NPUHAIICKHOCTh
BEIIIECTB K pa3HbIM KJjaccam
HEOPTraHHUYECKUX u OpPraHUYECKUX
COCIUHCHUH;

. XapaKTepU30BaTh: s-,p-,d-
9JIEMEHTBl MajbIX [EPUOJOB MO HX

nosnioxeHuto B Ilepuommueckoit cucreme
JI.. MenpgeneeBa; oOIIHMEe XUMHYCCKHE
CBOMCTBa METaJLIOB, HEMETAILIIOB,
OCHOBHBIX KJIACCOB HEOPTraHMYECKHX U
OpraHWYECKUX COCIUHEHHH; CTpOEHUE M

XHUMHYECKHE CBOMCTBa M3YUYEHHBIX
HeopraHqucxnx 158 OpI‘aHI/ILIGCKI/IX
COCIMHEHUH;

. 00BACHATE: 3aBUCUMOCTD

CBOIWCTB BEHIECTB OT MX COCTaBa U
CTPOCHHUSI, TPUPOAY XUMHUECKOU CBSA3U
(MOHHOW KOBaJIEHTHOM, METAJUTMYECKON U
BOJIOPOJIHOM), 3aBUCHUMOCTh CKOpPOCTHU
XUMHYECKON PpEAKUHH U  TMOJIOKEHUE
XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX

(bakTopoB;

. BBIIIOJIHATh XUMHUYECKUN
JKCIIEPUMEHT: o pPacro3HaBaHUIO
BAYKHEUILINX HEOPraHUYECKUX u
OPraHUYECKUX COCIMHEHU;

. IIPOBOJIUTL:  CAMOCTOSITEIbHBIN
MOMCK XUMHYECKOM uH(popManuu ¢

MCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOUYHUKOB
(Hay4YHO-TIOMYJISIPHBIX U3JIaHuil,
KOMIIBIOTEPHBIX 0a3 JIaHHBIX, PECYpCOB
Wnrepuera); HCIIOJIBb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTHH JUIS
00paboTKM M Tepefauyd XUMHUYECKOU
uHpOpMAallUM M €€ TNpEeACTaBICHUs B
pa3anuHbIX (popMax;

. CBA3BIBATH: U3Y4YECHHBIN
Marepuan co cBoed mpodeccuoHaTbHON
JESATENBHOCTBIO;

. peliaTh: pacueTHbIe 3a/Ja4yl IO
XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM;
MCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUA U
YMEHHS B MPAKTUUYECKOUN EATEIBHOCTH U
MMOBCETHEBHOM KU3HU:

. Ul OOBACHEHHS] XHMHYECKUX
SBJIGHUN, MPOUCXOISAIIUX B TPUPOJE,
OBITY M Ha POU3BOJICTBE;

° OnpCaACIICHUA BO3MOXHOCTH




MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUI B
pPa3IMYHBIX YCIOBHUSAX W OLEHKH WX
MMOCJIEACTBUM;

. IKOJIOTHYECKU IPaMOTHOTO
MOBEICHUS B OKPYIKAIOLLIEH CPELE;

. OIICHKH BJIASIHUSL XUMHUYECKOTO
3arpsi3HEHUST  OKPY XKAIoMIe cpeapl Ha
OpraHu3M 4YEJIOBEKa W JpPyTUe IKUBBIC
OpTaHHU3MBI,

. O0e3omacHOTO  OOpamieHus ¢
TOPIOYMMH U TOKCUYHBIMU BEIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

. MIPUTOTOBJIEHUS pacTBOPOB
3aJJaHHOM KOHIEHTpaluuu B OBITY M Ha
MIPOU3BOJCTBE;

. KPUTHYECKON OLICHKH
JIOCTOBEPHOCTH XUMHYECKON
uH(poOpMaLny, MOCTYMAOLEH U3 pa3HbIX
HMCTOYHHKOB.

B xome ocBoeHuss ydeOHOW AUCHUIUIMHBI «XUMHS» Yy oOyyaroumxcs (QopMHUPYIOTCS
METaIpeAMETHBIC U MTPEAMETHBIC PE3YIbTaThl B TOM YHCIIE:

HaumeHnoBaHue \ XapakTepucruka

IIpeamerHble:

I1P 1. naBaTh ompenesieHNs U3YyYEHHBIX MOHATHH: «XUMUYECKHM DJIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCThIE M CJOXHBIC BEIIECTBA», «BEUIECTBO», «XUMHUECKass (opmyray,
«OTHOCHUTEJIbHAs aTOMHAas Macca», «OTHOCHUTEIbHAs MOJEKYJIpHas Macca», OpraHM4ecKHe
BEIIECTBAa, MX KIAacCU(PUKALMSI M HOMEHKIATypa, CBOWCTBA, IOJyY€HHUE U MPUMEHEHMUE;
M30MEPHUSL, TOMOJIOTHSI, TOJIUMEPBI, TUIIBI XUMUYECKUX OPraHUYECKUX PEaKLUM U Ap.

I[P 2. onmcarb JAEMOHCTPAallMOHHBIE M CAMOCTOSITEILHO IIPOBEJCHHBIE XUMHYECKHE
JKCIIEPUMEHTBI;

I1P 3. onuchIBaTh M pazanyaTh W3YUYEHHBIE KJIACCHI OPraHUYECKUX COECTUHEHUI, XUMHUYECKHE
peaxkuuu;

1P 4. knaccupuuupoBaTh U3y4E€HHbIE OOBEKTHI U SABJICHUS;

[P 5. nmenath BBIBOJABI M YMO3AKIIOUEHHS M3 HAONIOJCHMH, H3YYEHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATh CBOWCTBA HEWU3YYEHHBIX BEIIECTB IO AHAJIOTHMH CO
CBOMCTBaMH U3YUYECHHBIX;

1P 6. cTpyKTypHpOBaTh U3yUEHHBI MaTepUal U XUMUYECKYIO HHPOPMAIIHIO, TOTYYEHHYIO U3
JPYTMX UCTOYHHUKOB;

IIP 7. mozenupoBaTh CTPOEHNE OPTaHUYECKHUX BEIIECTB.

[P 8. aHanu3upoBaTh M OLIEHUBATh IMOCIEICTBUSA ISl OKpY’KaloLIeW cpenbl OBITOBOM U
MIPOU3BOJICTBEHHOMN J€SITEILHOCTH YeJIOBEKa, CBA3aHHOM C MepepaOdoTKOMN BEIIECTB;

ITP 9. mpoBOAUTH XUMUYECKHUI SKCIIEPUMEHT;

ITP 10. oka3piBaTh NEPBYIO TOMOILB IIPX OTPABJICHUSX, 0KOTaX U IPYTUX TPaBMax, CBSI3aHHBIX
C BEIL[ECTBAMU U JJa0OPATOPHBIM 000PYT0BAaHHEM.

MeranpeamerHbie:

MP 1. ncrions3oBaHne YMEHHI M HABBIKOB Pa3JINYHBIX BUJOB IIO3HABATEIBHOMN JEATEIBHOCTH,
OPUMEHEHUH OCHOBHBIX METOJOB TIO3HAaHUS (CUCTEMHO-WH(GOpPMAIMOHHBIN  aHaNu3,
MOJIEJTMPOBAHUE) JUISl U3YUCHHSI pA3JIMUHBIX CTOPOH OKPY’KaIOILIEH 1eHCTBUTEIbHOCTH;




aHaJM3 W CHHTE3,

peanu3anum;

CpaBHEHHUE,
CJIEICTBEHHBIX CBA3€H, IOMCK aHAJIOTOB;
MP 3. ymeHue reHepUpoOBaTh HIEHU M ONPEIACIATh CPEJACTBA, HEOOXOIMMBIE IS HX

00001IeHNE,

MP 2. ucronb30BaHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX OMepanuii: (GopMyIHpoOBaHUE TUIIOTE3,
cucreMarusanus,

BBIAIBJICHUC TIPUYUHHO-

MP 4. ymeHue onpenensTh Ledu U 3a7a4d JACSITeIIbHOCTH, BBIOUPATh: CPEACTBA peaTH3alluN
LEJIU U MPUMEHSTh UX Ha IPAKTHUKE;
MP 5. ucnonp3oBaHHE Pa3IUYHBIX UCTOYHUKOB JUISl TIOJYYCHHS XUMHUYECKOW WMH(GOpMaIu,
MOHMMAHNE 3aBHCUMOCTH COACp X aHusI U (HOPMBI IPEICTABICHUs WH(OPMAIIUH.

1.2.2 Ilnanupyemsblie pe3yJabTaThl

coorBercTBHH ¢ PI'OC CIIO:

OCBOECHHUSI 0011e00pa30BaTeIbHON IMCUUILIUHBI

Kox v HanmenoBanue

[Inanupyemble pe3ybTaThl 0CBOEHHS TUCIHUILIUHBI

(¢popmupyemMbIX Oo0mme JucuMniMHapHbIe
KOMIIeTeHI M A
OK 01. Beibupats ciocoOsl | B 4acTH TPYAOBOIO | - BJIAJIETh CUCTEMOM XHMHYECKUX
peleHus 3a1a4 | BOCIMTAHMA: 3HAHUH, KOoTopas BKJIIOYAET:
npoheccuoHaNbHOM - TOTOBHOCTb K TpPYAy, | OCHOBOIIOJIATAOIINE MTOHSTHS
JEATEIIBHOCTH OCO3HaHHE LEHHOCTU | (XUMUYECKUH  3JEMEHT,  aToM,
IPUMEHUTEIBHO K | MacTepcTBa, TpyAoat00ue; JIEKTPOHHAsE 000JI0YKa aToma, S-,

pa3JINYHbIM KOHTCKCTaM

- TOTOBHOCTh K AaKTUBHOH

JeATSIILHOCTH
TEXHOJIOTUYECKON u
COLIMAJIbHOU
HAaIpaBJICHHOCTH,
CIOCOOHOCTh WHHUIIMUPOBATH,
TUIaHUPOBATh u

CAMOCTOSATCIIBHO BBIIIOJIHATH
TaKyIo JeSTeIbHOCTD;

- HHTEpPEC K pPa3IMIHbIM
chepam mnpodeccuoHaANbHON
JeSITeTIbHOCTH,

OBJaanenue
YHHUBEPCAJbHBIMHU
y4eOHBIMU
NMO3HABATEJIbHBIMHU
JNeHCTBUAMU:

a) 0a3oBble JOruYeckKue
JNeHCTBUA:

- CaMOCTOSTEIIHHO
(dhopMynupoBarth u
aKTyaJlu3upoBaTh MpoOiIeMy,
paccMmaTpuBaTh ee
BCECTOPOHHE,;

- yCTaHABIIMBATh

CYIHCCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl Ui CpaBHEHUS,
KJIacCU(PUKAITIHI u
0000IIEeHHS;

- ONpCACIIATh OCJIn

p-,  d-3JeKTpOHHbIC
aTOMOB, WOH,
BaJICHTHOCTD,
AEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCIICHHs, XHMMHUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISPHBIN
o0beM,  YIJIEpOJHBIH  CKeJIeT,
(GyHKIMOHAIbHAS TPYIINA, paAuKal,
U30Mepus, HU30MEPHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH,
YIIIEBOJAOPOABI,  KHUCIOPOA- |
a30TcozepKallne COECIMHEHMUS,
OMOJIOTHYECKH aKTHBHBIE BEILIECTBA
(yrneBompl, KUPBI, Oenkn),
MOHOMED, IOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMA, KpUCTAJUITMYECKas
pemierka,  THUOBl  XUMHYECKHUX
peakuui (OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 3K30-U
OHJOTEPMUYECKHUE, peakuun
HOHHOTO obMmeHa), pacTtBop,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS AUCCOLMAIINS,
OKHUCIIUTEND, BOCCTaHOBUTEIIb,
CKOpPOCTb XUMHYECKOM pEeaKIuH,
XMMHUYECKOE DPABHOBECHE), TEOPHUH
U 3aKOHBI (TEOpHs] XHMHUYECKOTO
CTPOCHMsI OPraHUYECKHUX BEILECTB
AM. bytneposa, Teopus

opOuTamm
MOJIeKyJIa,




JeSITeIIbHOCTH, 3aJaBaTh
napameTpbl U KPHUTEPUH HX
JOCTHOKCHUS;

- BBIABJIATH 3aKOHOMEPHOCTH
u MIPOTHBOPCUUS B
paccMaTpuBaeMbIX
SIBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B
JeSITeIBHOCTh,  OIICHUBATh
COOTBETCTBUE  PE3yJbTaTOB
LEJISIM,  OIICHUBATh  PHUCKH
MOCJIEACTBUI JeITEIbHOCTH;
- pa3BuUBaThb KpEaTHBHOC
MBIIIJICHHE TIPU  PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0azoBbBIE

HCCIIeI0BATEIbCKIE
JelcTBHA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIEI0BATEIbCKOM u
MPOEKTHON  JIeSATEIbHOCTH,
HaBBIKAMH pas3penieHus
npobem;

- BBIABIATH  NPUYUHHO-
CIIeICTBEHHEBIC CBSI3U H
aKTyaJIN3UPOBATH 3ajady,
BBIJIBUTaTh  TUIOTE3Y €€
peLIeHus, HaXOoJUTh
apryMEHTBI IS
JIOKa3aTeIbCTBa CBOHUX
YTBEPKICHU, 3aJ1aBaTh
MmapaMeTpbl W KpPUTEpUU
peLIeHUs;

- aHaJIM3UPOBATh
MOJIy4YEHHBIE B X0Jie
peleHus 3aJ1a9u
pe3yJIbTaThl, KPUTHYECKU
OILICHHBATh uX
JIOCTOBEPHOCTb,

IIPOTHO3UPOBATh H3MEHEHUE
B HOBBIX YCJIOBUSX;

- YMETh NCPCHOCUTH 3HAHUSA
B M03HABATEIbHYIO "
MPaKTUYECKYIO obnactu
KHU3HENIEATSNbHOCTH;

- yMETb  HHTErpUpPOBATH
3HAHUS u3 pasHbIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE HJIEH,

Hp cajiaratb OpI/IFI/IHaJ'IBHI)Ie
MIOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH ux

BHGKTPOHHTH‘IGCKOP'I Jucconuanuu,
MEPUOTNYECKU I 3aKOH JN.
MeHnpneneeBa, 3aKOH COXPaHECHHUs
Macchbl), 3aKOHOMEPHOCTH,
CUMBOJINYECCKHUH SA3BIK XUMHH,
(GaKTOJIOrMUeCKUe  CBEIEHUs O
CBOMCTBAxX, COCTaBe, INOJYYEHUU U
0e3onacHOM HCIOJIb30BAHUU
Ba)KHEHIITNX HCOPTaHUYCCKUX U
OpPraHMYECKHUX BEIIECTB B OBITY U

[IPaKTUYECKON JeATEeIIbHOCTH
YEJI0BEKA;

- yYMETb BBIABIAATH XapaKTEpPHBIC
IIPU3HAKN U B3alMOCBSA3b

U3YYCHHBIX IIOHSATUH, IPUMEHATH
COOTBETCTBYIOIIUE IOHATUA IIPH
OIIMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKUX M OPTaHMYECKHUX
BEUIECTB U UX IIPEBpALICHMI;
BBISIBIIATD B3aUMOCBSI3b
XUMUYECKUX 3HAHUW C MOHATUAMHU
U NPEACTABICHUSAMU  JPYTUX
€CTECCTBEHHOHAYYHBIX IIPEIMETOB;

- yMEThb HCIIOJIb30BAaTh
HaWMEHOBAaHUS XUMHUYECKUX
COCTMHCHUI MEXIYHapOJIHOTO
cor03a TEOPETUYECKOM u
MPUKIaTHON XUMUH u
TPUBUAIIbHBIE Ha3BaHUS
BOXHEHIIIUX  BEMIECTB  (ITHIICH,
alleTusieH, — [HIepuH,  (eHodn,

dbopManbaeru, yKCycHasi KUCJoTa,
IJIMLUH, YTapHBIA ra3, YrJIeKUCIIbII
ra3, aMMHaK, TalleHas MW3BECTb,
HeraleHas U3BeCTb, INThEBas COAA
U JPYTuX), COCTaBIATh (POPMYJIBI
HEOPraHWYECKUX M OPTraHUYECKUX
BEUIECTB, YPAaBHEHUS XHMHUYECKUX
peakuui, OOBACHATH HX CMBICIH,
MOJITBEPKIaTh XapakTepHbIe
XUMHYECKHE CBOMCTBA BELIECCTB
COOTBETCTBYIOIIMMHU

DKCIEPUMEHTaMU U 3alHUCIMH
YPaBHEHUN XUMUYECKUX PEAKIUI;
- YMETH YCTaHABIIMBATh
MIPUHA/IJICKHOCTD M3YYEHHBIX
HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB K ONPEJCIICHHBIM KIaccaM
" rpynmnam COEUHEHU,
XapaKTepu30BaTh HMX COCTaB |
BaKHEHIINE CBONCTBA; ONPEIENISThH
BU/IBI XUMHYECKHX CcBsizei




HCIIOIb30BaHUS B
MO3HABaTeILHOMN u
COLIMAJIBHOM ITPAKTUKE

(KoBaJIeHTHas, HOHHAas,
MeTaJlTndecKast, BOJIOPOHAs),
TUTBl KPUCTAJUIMUECKUX PEIIETOK
BEIIIECTB; KJIacCU(UITUPOBATh
XUMUYECKHE PEaKIInH;

- copMUpOBaTH MIPEACTABICHHS: O
XUMHUYCCKOH COCTaBJISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJM XMMHUH B TO3HAHUU
SIBJICHUH TIPUPO/IBI, B
GOpPMUPOBAHMHM  MBIIUICHUS |
KYJbTYPbI JIUYHOCTH, ee
(GYHKIIMOHATBHOW ~ TPAaMOTHOCTH,
HEOOXO0IMMOM JUIST perieHus
MPaKTUYECKUX 3aJa4 u
SKOJIOTHYCCKHU 000CHOBaHHOI'O
OTHOILIEHUS K CBOEMY 37I0POBBIO U
MIPUPOAHON CpelE;

- yMeTb MPOBOAHUTH pPACUYETHl IO

XUMHYECKUM bopmynam U
YPaBHEHUSAM XUMHYECKHUX pPEaKIHi
C UCHOJB30BaHUEM (PUINIECKUX
BEJINYNH, XapaKTePU3YIOIINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOpPOHBI: Macchl, o0bema
(HOpMaJibHbIE ~ YCIIOBUS)  TI'a30B,
KOJINYECTBA BEILIECTBA,;
UCTIOJIb30BaTh CHCTEMHBIE

XUMUYECKUE 3HAHUSA I NIPUHATUSA
peleHui B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsAX, CBA3AHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHaJIM3a U
UHTEpIpETaun
UHpOpPMaLIUU U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 327144
npodeccuoHaNbHOM
JeSITeTbHOCTH

B obJiacTu LHEHHOCTH
HAYYHOT0 MO3HAHMA:

- c(hOpMUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI

YPOBHIO
HayKH H
OOLIECTBEHHON  IMpPaKTHKH,
OCHOBAaHHOTO Ha JHAJOre
KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOErO MeCTa B
MTOJTUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YHUTATEIBbCKOM
KyJIbTypbl ~ KaK  CpeIcTBa
B3aUMOJICUCTBUS MEXITY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHHE IIEHHOCTH
Hay4YHOU JIeSITeIIbHOCTH,
TOTOBHOCTh  OCYIIECTBIISATH

- YMCTh IIJIaHUPOBATH W BBINIOJIHATH

XUMHYECKUN 9KCIIEPUMEHT
(mpeBpareHus OpraHMYECKHUX
BEIIECTB npu HarpeBaHuy,

MOJIyYEHUE OTUJIEHA U H3yYCHHE
ero CBOMCTB, KadeCTBECHHBIC
peakuuy Ha ajabJeru]bl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JI€HaTyparus
OENKOB MpPH HArPEBaHHUH, I[BETHHIC

peakiumn OEJIKOB; MPOBOJIUTH
peaxiuu HOHHOT'O oOMeHa,
OTIPEJICIIATh cpeny BOJHBIX

PacTBOPOB, KAUYECTBEHHbBIE PEAKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPHUI-
aHWOHBI, HAa KAaTHOH AaMMOHWUS;
periaTh SKCIIEPUMEHTAJIbHbIE
3agaud 0o TeMmaMm "Metamnsl" u
"Hemerannel") B COOTBETCTBUM C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH
npu oOpalleHWd C BelIeCTBAMH U




MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO
JeATEeIIbHOCTh
WHIUBUIYaJIbHO U B TPYMIIE;
OBJaanenue
YHUBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JNeCTBUAMU:

B) pabora ¢ ungopmaumeii:
- BIIJICTh HaBBIKAMH
noy4deHuss UHGOPMAIMH W3
HWCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSITEIILHO

OCYIIECTBISTh TIOUCK,
aHalM3, CUCTEMAaTH3alMI0 U
MHTEPIPETAIHIO

uH(pOpMaIN Pa3IUYHBIX
BHJIOB u bopm
MIPECTABIICHHUS;

- co3gaBaTb  TEKCThl B
paznuuHbIX  (opmarax ¢
y4eToM Ha3Ha4YeHUs
uHbOpMAIMM W LEJIEBOM
ayJUTOpuUH, BbIOUpas
ONTUMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3YyaJIN3aIUH;

-OLICHUBATb JOCTOBEPHOCTb,
JIETUTUMHOCTh MH(pOpMAaIH,
€€ COOTBETCTBUE IIPABOBBIM U
MOPAIBHO-ITUYECKUM

HOpMaMm;
-HCITIOJIb30BATh cpencTBa
MH()OPMAIIMOHHBIX "
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH B pEIICHUH
KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHM3alMOHHBIX 33734 ¢
coOyo/ieHueM  TpeOoBaHUit
IPrOHOMHUKH, TEXHHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHus,
NPaBOBBIX W ATHYECKUX
HOPM, HOPM
MH(POPMAIIMOHHOM
0€e30IacCHOCTH;

- BJIJICTh HaBBIKAMH
pacro3HaBaHHUs ¥ 3allUThI
uHpopMaIuy,

nH(OpMaLMOHHON

71a00paTOpHBIM  000pYIOBaHUEM;
IPEACTaBIATH pE3yIbTaThI
XMMHUYECKOTO  JKCIEPUMEHTa B
dopme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX  pEakUuil W
dopMymupoBaTh  BBIBOABI  HA
OCHOBE THX Pe3yJIbTaTOB;

- YMETb aHAJIM3UPOBAThH
XUMUYECKYIO UHPOPMAITHIO,
HOJTy4aeMyIo u3 Pa3HbIX

HMCTOYHUKOB (CPEJICTB MacCOBOM
uHpopmanuu, cerb VHTEepHET
Apyrue);

- BJIaJIECTh OCHOBHBIMU METOJaMHU
HAay4YHOI'O IIO3HAHUA BCHICCTB U
XUMHYECKHUX SIBIICHUN
(nabnroznenue, U3MEpEHHE,
AKCIIEPUMEHT, MOJIEJTMPOBAHUE);

- yMeTb MPOBOAHUTH pPACUYETHl IO

XUMHYECKUM bopmynam U
YPaBHEHUSAM XUMHYECKHUX pPEaKIHi
C UCHOJB30BaHUEM (PUINIECKUX
BEJINYNH, XapaKTePU3YIOIINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOpPOHBI: Macchl, o0bema
(HOpMaJibHbIE ~ YCIIOBUS)  TI'a30B,
KOJINYECTBA BEILIECTBA,;
UCTIOJIb30BaTh CHCTEMHBIE

XUMUYECKUE 3HAHUSA I NIPUHATUSA
peleHui B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsAX, CBA3AHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM




0€30IIaCHOCTH JINYHOCTH,

OK 04. 3ddextuBHO
B3aMMOJICHCTBOBAThH U
paboTaTh B KOJIJIEKTUBE H
KOMAaHJIe

- TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOTIPE/IEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU
y4e0HO-UCCIIeIOBATEILCKOMH,
MPOEKTHOM U  COIMaJIbHOU
NeSATEeIbHOCTH;

OsBJaanenue
YHUBEpPCAJIbHBIMU
KOMMYHUKATUBHBIMU
AefCTBUAMMU:

0) coBMecTHast
AesiITeIbHOCTD!

- MOHUMAaTh U HUCIOIb30BaTh
MPEUMYIIeCTBa KOMAHIHON U
WHIUBUAYaTbHON PabOTHI;

- MIPUHUMATH eu
COBMECTHOH JI€ITEIbHOCTH,
OpraHU30BBIBATH "
KOOpJIUHUPOBATh  JIEHCTBUS
o ee JOCTHKEHHUIO:
COCTaBJIATh IUIAH JIEHCTBUH,
pacrpeienaTh PO C y4eTOM

MHEHUH YYaCTHHUKOB
o0cyX1aTh pe3ybTaThl
COBMECTHOH paboThI;

- KOOPJAWHUPOBATH "
BBINOJIHATh paboty B
YCIIOBHSIX peanpHOro,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYUIECTBJATH MO3UTHBHOE
CTpaTernyecKoe MOBEJICHHUE B
Pa3IUYHBIX CUTYaIUsX,
MPOSIBIISITh  TBOPUECTBO |
BOOOpakeHue, OBITh
WHUITUATHBHBIM
OBaanenue
YHHUBEPCAJbHBIMH
peryasiTABHBIMH
AefiCTBUAMMU:

r) IpUHSATHE ce0sl U APYTrHX
Jaei:

- TNpUHUMATh MOTHUBBl U
apryMEHTBhl JIPYyTUX JIIOJeH
NPy aHAJIM3€ PE3yJbTaTOB
NeSTeTbHOCTH;

- MpU3HaBaTh CBOE MPaBO U
IIpaBoO JIPYTHX JIIOAEH Ha

- YMCTh IIJIaHUPOBATH W BBINIOJIHATH

XUMHYECKUN 3KCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BEILIECTB npu HAarpeBaHuU,

MOJIyYeHUE OTUJICHA W H3yYCHHE
ero CBOMCTB, Ka4eCTBCHHBIC
peakuy Ha ajabJCTHJIbI, Kpaxmall,
YKCYCHYIO KHUCJIOTY; JI€HATypaius
OCJIKOB TIPH HArpeBaHHUH, LIBETHBIC

peakuuu  O€JKOB;  NPOBOJIUTH
peaKIuu MOHHOTO oOMmeHa,
OIIPENEIAT cpeny BOJIHBIX

pPacTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdar-, KapOOHAT- U XJIOPHUJ-
aHUOHBI, HAa KaTUOH AaMMOHUS;
pemarpb IKCIIEPUMEHTAIBHBIC
3agayd 0o teMaMm "Metaiuiel" u
"HemeTannsl") B COOTBETCTBUU C
MpaBUJIaMU TE€XHUKHU OE30MaCHOCTH
npu OOpalleHWH C BEIISCTBAMHU H
1abopaTopHBIM  000pYIOBaHUEM;
MIPEJICTABIISITH PE3YJIBTATHI
XUMHUYECKOTO  JKCIepUMEHTa B
dopme 3anucu ypaBHEHU
COOTBETCTBYIOIIUX  peakuud
dbopMyJIIpoBaTh  BBIBOJBI  Ha
OCHOBE ITHX PE3yJIbTaTOB




OIIIMOKH,

- pa3BHBaTh CIIOCOOHOCTH
MOHUMATh MHpP C TO3HIHU
JPYroro 4ejoBeKa,

OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKPY>KaIoIIei
cpenpl,
pecypcocOepeKeHHUIO,
IPUMEHSTH 3HaHUA 00
M3MEHEHUH KIIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJCTBA, 2P (HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

B o61acTH 3K0/10rH4ecKOro
BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTH
9KOJIOTHYECKON  KYJBTYPBI,
MMOHUMAaHHE BITUSTHUS
COLIMAJIbHO-9KOHOMHUYECKUX
MPOIIECCOB  HA  COCTOSIHHE
MPUPOAHON U  COIMATBLHOM
cpenbl, OCO3HAHUE
rJ100aIBbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHKE u
OCYILIECTBJIEHUE ACHUCTBUU B
OKpyXarolie  cpene  Ha
OCHOBE 3HaHUS uesnen
YCTOHYHUBOTO pa3BUTUA
YEJIOBEUECTBA;

aKTUBHOE HenpusaTue
JICWCTBUI, MPUHOCSIIIUX BPE.

- copMHUPOBATh MPEJCTABICHUS: O
XUMUYECKON COCTAaBJISIIOLLIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHUDPA, POJIM XHMUU B IIO3HAHWUH
SABJICHUI HPUPOBIL, B
GOopMHpPOBAaHMU  MBIIUIEHUA U
KyJbTYpBI JIMYHOCTH, ee
(YHKLIMOHAJIBHOH  I'PaMOTHOCTH,
HEOOXOIMMOWM Il peIIeHUs
IIPAKTUYECKUX 3aj1a4 U
9KOJIOTMUYECKU 000CHOBaHHOT'O
OTHOLICHHSI K CBOEMY 3I0POBbIO U
MIPUPOAHON CpelE;

- yMeTb coOnrojaTh  IpaBuiIa
HKOJIOTMYECKU  L€J1ecO000pa3HOro
NOBEJICHUsT B OBITY U TPYJIOBOMH
JIESITEJIBHOCTH B LEJIIX COXPAHEHUS
CBOETO 3JI0pPOBbS U OKpYXKaroUIeH
IPUPOJHON  cpedbl;  yYUTHIBATh

ONaCHOCTh BO3JICUCTBUS HA >KUBBIC
OpTraHHU3MBbI OIMPCACIICHHBIX
BEILECTB, MOHUMas CMBICII
MOKAa3aTelst MpEeACIbHON
JIOITyCTUMOW KOHLIEHTpalluu

OKpY’KarollleH cpeae;

- YMEHHME NPOTHO3HPOBATH
HeOJIaronpusiTHbIC
JKOJIOTUYECKHUE ITOCIIEICTBHS
peANpPUHUMAEMbIX
JNEUCTBHM, NPEeNOTBpAIlaTh
UX;

- pacuiMpeHue
JEATEIIbHOCTH
3KOJIOTUYECKOMN
HaIpaBJIE€HHOCTH;
- OBJAJICHHE  HaBbIKAMHU
y4eOHO-UCCIIEeI0BATENbCKOM,
MPOEKTHOM H  COLMAJIBbHOMU
JeSATEIbHOCTH;

OIIbITa

B pamkax mporpamMMbl y4eOHOW MMUCHUILTUHBI «XHMHUsD» TO TPOdeccHu «moBap, KOHIUTEP
oOyuyaromuMucs  GopMHpyloTcs ciefyromme mnpodeccuoHanbHble  kommereHmuu: [IK  1.1.
[TonroraBnuBaTh paboyee MecTo, 00OpY/IOBaHUE, ChIPhE, UCXOJHBbIE MaTepUalbl sl 00pabOTKU
CBIPbsl, IPUTOTOBJICHUS 1OJTy(PaOpUKaTOB B COOTBETCTBUU C MHCTPYKUUAMH U persiameHTamu. [1K
1.2. OcyuiecTBiATh 00pabOTKyY, MOATOTOBKY OBOILEH, IPUOOB, pbIObI, HEPHIOHOTO BOJHOTO CHIPbS,
Msca, ToMalHed nTuuel, 1uud, kponuka. 1K 1.3. [IpoBoauTe mpuroroBieHHe M MOATOTOBKY K
peanu3anuu moiry(hadpruKaToB pa3HOOOPA3HOTO aCCOPTUMEHTA st OO, KYyJIMHAPHBIX W3ICTUN
U3 pbIObI U HepblOHOro BoaHOTO chipbs. IIK 1.4. [IpoBOANTH MPUTOTOBJIEHHE U MOATOTOBKY K
peanu3anuu moiry(hadpruKaToB pa3HOOOPA3HOTO aCCOPTUMEHTA ISl OO, KYyJIMHAPHBIX W3JIETUi
U3 MsAca, JomamrHed nrtunsl, auud, kposumka. [IK 2.1. IloaroraBnmuBare pabouee Mecto,
00opyZ0BaHUE, ChIPbE, UCXOHbIE MaTEepPHalbl IJIsl MPUTOTOBIIEHUSI TOPAYUX OJIOJ, KyJIUHAPHBIX
U3JIeNuil, 3aKyCOK pa3HOOOPa3HOI0 acCOPTHMMEHTa B COOTBETCTBUM C MHCTPYKUUSMH U
pernmamentamu. [IK 2.2, OcymiecTBisTh NPUTOTOBIEHUE, HEMPOAOIKUTEIBHOE XpaHEHUE
OyJbOHOB, OTBapoB paszHooOpaszHoro accoptumenta. [IK 2.3. OcymecTBisiTh NPUTOTOBJIEHUE,




TBOpYECKoe 0(hopMIICHHE U TIOATOTOBKY K pealn3aluu CymoB pazHooOpazHoro accoprumenTa. 11K
2.4. OcCylecTBISATh MNPUTOTOBIICHUE, HEMNPOAOIKUTEIIPHOE XpPAaHEHUE TOpSYMX COYCOB
pazHooOpazHoro accoptumenta. [IK 2.5, OcymecTBisiTb NPUTOTOBICHUE, TBOPYECKOE
odopMIIeHHE U MTOATOTOBKY K peajn3aliy ropsyux OJ0J U TapHUPOB U3 OBOILEH, rprOOB, KpyTl,
0000BBIX, MaKapOHHBIX W3JENHA pa3zHooOpasHoro accoprumenrta. [IK 2.6. OcymecTBisTh
MPUTOTOBJICHUE, TBOpUYECKOe O(OpMIIEHHE U TOATOTOBKY K peald3ald Tropsyux O,
KYJIMHAPHBIX U3AEIHH, 3aKyCOK U3 SIUI], TBOPOTa, ChIpa, MyKH pazHooOpa3Horo accoptumMenTa. [1K
2.7. OcymiecTBIsATh MPUTOTOBJICHHE, TBOpUYECKOoe O(opmiIeHHE U TMOATOTOBKY K pealu3aluu
ropsiuux ONro/, KyJIMHApHBIX W3JENUH, 3aKyCOK W3 pbIObI, HEPHIOHOTO BOJHOTO CHIPHS
pasHooOpa3Horo accoptumenta. [IK 2.8, OcymecTBiarh NPUTOTOBIECHUE, TBOPYECKOE
oopmieHHE W MOATOTOBKY K pealIn3allii TOpAYuX OJ0J, KyJIWHApHBIX H3ACTHH, 3aKyCOK U3
Msca, JOMAIIHeW NTHIBI, JIWYM M KpOJuKa paszHooOpasHoro accoprumenta. I[IK 3.1.
[ToaroraBnuBath pabodee MecTo, O0O0OpyAOBaHHE, CBIPbE, HWCXOAHBIE MaTepUANIBl  JUIS
INPUTOTOBJICHUS XOJIOAHBIX OJIOA, KYJMHAPHBIX U3JENHHA, 3aKyCOK B COOTBETCTBUU C
uHCTpYKuMAMHU U pernameHTamu. [1K 3.2. OcymiecTBiasSTh NPUTOTOBICHHUE, HEMPOIOIKUTEIBHOE
XpaHEHHUE XOJOJHBIX COYCOB, 3allpaBOK pa3zHooOpazHoro accoptumenta. I1K 3.3. OcymecTBasaTh
NPUTOTOBIICHHE, TBOpUYECKOE 0(OPMIICHHE U MOATOTOBKY K peai3aliy cajJaToB pa3HOo0Opa3HOTO
accoptumenta. [1K 3.4. OcymiecTBiATh IPUTOTOBICHHE, TBOPUECKOE O(POPMIICHHE U TIOATOTOBKY K
peanuzanuu OyTepOpOAOB, KaHAIe, XOJOIHBIX 3aKyCOK pasHooOpasHoro accoprumenta. [IK 3.5.
Ocy1ecTBISTh IPUTOTOBIIEHUE, TBOPUECKOE 0OPMIIEHHE U MTOATOTOBKY K pealu3alii X0JIOAHbIX
Omon W3 pbIObI, HEPBHIOHOTO BOJHOTO ChIPbS pa3zHooOpasHoro accoptumenrta. IIK 3.6.
OcymiecTBISATh MPUTOTOBIIEHUE, TBOPYECKOE 0O(hOPMIICHHE U TIOATOTOBKY K pealln3allii XOJIOTHBIX
Omon w3 Msca, JOOMAllHed MNTHULB, AUYMd pasHooOpaszHoro accoptumenta. I[IK 4.1.
[TonroraBnuBath pabouee MecTo, OOOpPYIOBAaHUE, CBIPbE, MCXOJHbIE MaTepuanbl IS
MPUTOTOBIICHUS XOJOIHBIX M TOPSUMX CHAJKUX OJI0J, JecepTOB, HAMUTKOB Pa3HOOOPa3HOTO
ACCOPTUMEHTAa B COOTBETCTBHHM C HMHCTpyKuusimu u pernmamentamu. [IK 4.2. OcymiectBisTsh
MPUTOTOBJICHHE, TBOPUYECKOE O(OPMIICHUE U MTOATOTOBKY K peal3allui XOJOJHBIX CIAIKUX OO,
necepToB pasHooOpasHoro accoptumenTa. [1K 4.3. OcymiecTBiISTh NMPUTOTOBICHUE, TBOPUECKOE
oopmieHHe U MOATOTOBKY K peajln3alliil FopsSuMX ciaJkux OJroj, AecepToB pa3HOOOpa3HOTro
accoptumenTa. [1K 4.4. OcyuiecTBiATh NPUTrOTOBIEHUE, TBOPUECKOE O(hOPMIIEHUE U TTIOATOTOBKY K
peanu3alM XOJOAHBIX HANMTKOB pa3HooOpazHoro accoptumeHTa. [IK 4.5. OcymecTBiusiTh
NPUTOTOBIICHHE, TBOpPYECKOEe O(GOpPMIIEHHE H IOJATOTOBKY K peau3alliil TOPSYUX HAMUTKOB
pasHooOpa3Horo accoptumenta. [IK 5.1. IloxroraBnmuBath pabouee MeCTO KOHAUTEPA,
o0opys0BaHNE, MHBEHTAph, KOHAUTEPCKOE ChIpbE, MCXOJHbIE MaTepualibl K pabore B
COOTBETCTBUM C MHCTPYKIMsAMH U pernameHtamu. IIK 5.2. OcyuiecTBiasTh NPUTOTOBJIEHUE U
MOJArOTOBKY K HCHOJb30BAaHUIO OTAEJIOYHBIX MMOJIy(paOpUKaToB sl XJI€OOOYJIOUYHBIX, MYUYHBIX
koHautepckux wmznenuit. [IK 5.3, OcymecTBiasTh HM3roTOBJIEHHE, TBOpYECKOE OGOpMIIEHHE,
MOATOTOBKY K peain3aiuu Xjaeoo0yI0UHbIX U3Ienuil U xjueda pazHoobpasHoro accoptumenta. [TK
5.4. OcyecTBasATh U3rOTOBIEHHUE, TBOPUYECKOE 0POPMIIEHHE, TOATOTOBKY K pealu3allMi My4HBIX
KOHAUTEPCKUX M3JeNuil pazHooOpa3Horo accoptumenta. [IK 5.5. OcymiecTBisiTe U3roTOBIEHUE,
TBOpYECKOe OQOpMIIEHHE, MOATOTOBKY K pealu3allid MHPOXKHBIX U TOPTOB Pa3HOOOPA3HOTO
ACCOPTHMEHTA.

1.3. KoiuyecTBO 4acoB, OTBeJeHHOE HA OCBOEHHE NMPOrpaMMbl 001e00pa3oBaTebLHOM
AUCHUILINHBI, B TOM YHCJIe:

MaKcUMajbHas yueOHas Harpyska — 144 vaca

OCHOBHOE€ cojaepxkanue — 102 gaca

npodeccuoHaIbLHO-OPHUEHTUPOBAHHOE coJiepKaHue — 42 Jaca



2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIMHBI

«XUMMUS»

2.1. O0bem o0mIeoOpa3oBaTEJbHONH YYeOHOH AUCHMIIMHBI U BHIbI y4eOHOM

padoThI

Buna yuyeo6Hoii padoThl

Obvem uacos

O0bém 00pa3oBaTe/ibHOI NPOrpaMMbl YueOHOH qTuCHHUIIMHBI | 144
B TOM YHCIIC:

OCHOBHOE coJIep;KaHue 102
TEOPETHYECKOE O0yUCHHE 42
MIPAKTUYECKUE 3aHATHUS 42
KOHTPOJIbHBIE pa0OThI 10
71abopaTOpHBIC 3aHATUS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 42
(copep:kaHue MPUKJIATHOTO MOTYJIsI)

TEOPETUUCCKOE OOYUCHHE 8
MPAKTUYECKUE 3aHSATHUS 22
JabopaTopHblie pabOThI 12

Ipome:kyTouHasi aTTecTanus (3K3aMeH)




2.2 TemaTuyecKuii IVIAH U cofep:KaHUe YUeOHOH TUCHMIINHBI: XUMHUS

HanmeHoBaHnue Copep:xanue yueOHOro MaTepHraJia (0CHOBHOe H NPO(deccHOHATBLHO-0OPHEHTHPOBAHHOE), 1a00paTOPHbIEe H MPAKTHYECKHE O0bem ®dopmupyemble

pa3/iesioB U TeM 3aHATHSA, IPHKJIATHON MOTYJIb 4acoB KOMIIETEHIIHH

1 2 3 4

OcHOBHOE cojiep:KaHue 102

Pa3ngen 1. OcHOBBI CTPOEHHS BENIECTBA 8

Tema 1.1. OcHoBHOe coaep:kaHHe 6 OK 01

CrpoeHne aToMOB TeopeTnyeckoe 00yuenme 4 JIP 4, JIP 7, JIP 8,

XUMHYECKUX JIP 20

5TIEMEHTOB H 1.CoBpeMeHHast MOJIelb CTPOCHHS aTOMa. DIEKTPOHHAs KoHpUryparus aroma. Kinaccudukarus XaMIUIeckux 3IeMeHToB (s-, p-, d- TP 1, TIP 2, TIP 3,

nprpoza SMEMEHTLI). TIP 4, TIP 5, TIP 6,

XHMHYECKOH CBA3H 2.BaneHTHBIE 3JCKTPOHBL. BageHTHOCTh. DICKTPOHHAS MPUPOIa XUMHUECKON CBSI3U. DICKTPOOTPUIIATEIBHOCTb. 4 IIP 7, TIP 8, TIP 9,
3.KoBasieHTHas CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBbI 00pa3oBaHus (0OMEHHBII U IOHOPHO-AaKLENTOPHBIN). loHHas CBA3b. P 10
Mertannuueckas cBs3b. BogopoaHas cBs3b. MexXMOIEKyIApHbIE B3aUMOICHCTBHUS. MP 1, MP 2, MP 3,
4.130TO0MBI, OCHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMa, THOPHIM3a1isl aTOMHBIX OpOHTAJIEH. MP 4, MP 5
IpakTnyeckne 3aHATHS 2
1.PerieHue MpakTUYECKUX 3aIaHHI HA COCTABJICHUE 3JICKTPOHHO-TpaduiIecKux GopMys1 31eMeHTOB 1—4 meproIoB.
2.Pemenue 3amaHmii Ha HCMIOIB30BAHNE XUMIYSCKON CHIMBOJIMKY M HA3BaHUH COCTMHEHUH 110 HOMEHKIIATYPE MEXKIYHApOIHOTO 2
COF03a TEOPETHICCKOI U NPUKIIATHON XUMHUH U TPUBHAIBLHBIX HA3BaHUH IS COCTABICHHUS XUMHICCKUX (POPMYIT ABYXaTOMHBIX
COeMHEHUH (OKCHIOB, CYIb()HUIO0B, THAPHIOB H T.I.) H APYTHX HEOPTAaHUICCKUX COCTUHEHUH OTAEIBHBIX KIIACCOB.

Tema 1.2. OcHOBHOE coJep:KaHHe 2 OK 01

Hepuonraccnii Teopernueckoe o0yuyeHue OK 02

3aKOH M Ta0JImIa JIP 4, JIP 7, JIP 8,

I[I/I Menneneesa HpaKaneCRue 3aHATUA 2 JIP 20
1.ITepnoaudeckast cuctema XxuMmudeckux snemeHToB .. Menneneesa. ®uznyeckuit cmbicia [lepuonnyeckoro 3axona 1. 1. [P 1, ITP 2, TIP 3,
MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IMPOCTHIX U CIO0KHBIX BEIECTB B IIP 4, IIP 5, IIP 6,
COOTBETCTBHH C TIOJIO)KEHHEM XHUMHUYECKOTo 31eMeHTa B [lepuoandeckoil cuctemMe. MUpOBO33peHUYECKOE M HAYYHOE 3HAUCHUE 1P 7, TIP 8, ITP 9,
Ilepuonuueckoro 3axona .M. Menneneesa. [Ipornosel [I.11. Menneneesa. 2 TP 10
2.0OTKpBITHE HOBBIX XUMUYECKUX DJIEMCHTOB. MP 1, MP 2, MP 3,
PemeHne npakTHKO-OPHUEHTHPOBAHHBIX TEOPETHUCCKIX 3a/IaHUI HA XapaKTEePHU3aUI0 XUMHUIECKUX 3JIEeMEHTOB « MeTamuimiaeckue / MP 4, MP 5
HEMETAUTHYECKUE CBOICTBA, 3JICKTPOOTPHUIIATEIIEHOCT M CPOACTBO K AIEKTPOHY XHMUYECKHX IIEMEHTOB B COOTBETCTBHE C HX
JJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHEM B IIEPHOAMYCCKON crcTeMe XUMHUIecKux 3aeMeHToB .M. MenneneeBay.

Pa3nen 2. XumMuueckue peakuun 12

Tema 2.1. Tumnsl OcHoBHOe coaep:KaHHe OK 01

XHMH%,C Khx Teopernyeckoe o0yueHue 2 AP 4, JIP 7, JIP 8,

peaxnun JIP 20
l.KJ’[aCCI/I(bI/IKaHI/Iﬂ U THUIIBI XUMHUYCCKHUX peaKum‘/'I C Y4aCTHEM HCOPTAaHUYECCKHX BCUICCTB. KoynmuecTBeHHBIE OTHOLIEHUS B XUMUH. IIP 1. IIP 2. IIP 3
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUA U PacyEeThI 10 YPABHECHUAM XUMHUYECKUX peakum‘/’l. Moib Kak €ANHHNIAa KOJINYECTBA 2 ’ ’ ’

BCIICCTBA. MOJ'ISIpHaH Macca. 3aKOHBI COXpaHCHUA MACChbl U DHEPI'UH.

TIP 4, TIP 5, TIP 6,




2.3akoH ABoraapo. MoJisipHbIi 00beM ra30B. OTHOCHTENIbHAS IIIOTHOCTD T'a30B.

TP 7, ITP 8, ITP 9,

Peakimn KOMIIEKCO0Opa30BaHus ¢ y4aCTHEM HEOPTaHWIECKUX BEHIECTB (Ha MPUMEPE THAPOKCOKOMIUIEKCOB IIMHKA Y AIFOMUHIS). P 10
IIpakTHYyeckue 3aHATUS 4 MP 1, MP 2, MP 3,
CocraBieHHe ypaBHCHUH peaKIyid COSIMHEHUS, pa3JIOKEHHUs, 3aMeIIeHNs, 0OOMeHa. Y paBHEHUS pEaKIMi TOPSHHMSI, HOHHOTO MP 4, MP 5
o0OMeHa, OKHCIICHHSI-BOCCTAaHOBJICHHSI.
Pacuer KomMYeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB M POYKTOB peakiuu. PacyeT KOJMYECTBEHHBIX XapaKTEPUCTHK
MPOJYKTa PEaKMH COSTMHEHHSI, €CIIH OIHO U3 BELIECTB JaHO B U30BITKE M/WIIM COJIEPIKUT IpuMecH. Pacuet MaccoBoii uiu 2
00BbEMHOI J0JIN BBIXOJIa IPOYKTa PEAKIMH COSTUHEHHS OT TEOPETUUECKH BO3MOKHOT0. PacyeT 00beMHBIX OTHOIICHHUH Ia30B.
Pacuet mMaccrl (00beM, KONUYECTBO BELIECTBA) MPOIYKTa PEaKI|H, €CIIU OJHO U3 BEIIECTB AaHO B BUJE PACTBOPA C ONpeIesICHHOM
MacCOBOM J10JIel paCTBOPEHHOT'0 BEUIECTBA.
YpaBHEHUs OKUCIIEHU-BOCCTaHOBNIEHNA. CTeneHb okucneHus. OKUCINUTENb M BOCCTaHOBUTENb. OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIC PEAKINH B IPUPOJIE, IIPOU3BOACTBCHHBIX MIPOLECCaX U KU3HEACATEIBHOCTH OPraHu3MoB. OKHCINTEIHHO- 2
BOCCTaHOBUTEIBHBIN MMOTEHIMAI cpebl. COCTaBIEHHE W ypaBHUBAHNE OKHCIHTEIFHO-BOCCTAHOBUTENBHBIX PEaKIINH METOAOM
3JIEKTPOHHOT0 OanaHca. THIHYHbIC HEOPraHMYECKHE OKUCIIMTENN W BOCCTAHOBUTENN. DJIEKTPOJIN3 PACTBOPOB M PACIIIABOB COJICH.
Tema 2.2. OcHOBHOe cofiep:kaHue 4 OK 01
DIEeKTPOIUTHIECKAS JIP 4, JIP 7, JIP 8,
Teopernueckoe o0yyeHue 2
JMCCOIUALIUS 1 JIP 20
MOHHBIH 00MeH 1.Teopus snekTponuTHIeCcKOi Ancconnanuu. Peaknnu nonHoro oomena. CocTaBlieHHE peaknnii HOHHOTO 0OMEHa IMyTeM IIP 1. TIP 2. TIP 3
COCTaBJICHUS UX MOJIHBIX U COKpAIlEHHBIX HOHHBIX YPaBHEHHH. 2 1P 4’ Ip 5’ P 6’
2.T'uaposin3 cosieil. 3HaueHUe THIPOJIn3a B OMOJOTHYECKUX 00MEHHBIX mporieccax. [IpiMeHeH e THaPOJIn3a B MPOMBIIUICHHOCTH. ’ ’ ’
P 7, I1P §, ITP 9,
JlaGopaTopHbIe 3aHATHSA 2 TP 10
Jlaboparopnas pabota «Peakiyu runponuza. MP 1. MP 2. MP 3
HccneoBanue cpejibl pACTBOPOB COJIEH, 06pa30BaHHBIX CUIILHBIMH M CIIA0BIMM POTOJINTAMH, M UX PEakluii ¢ pacTBOpamMu 2 MP 4 MP 5. ’
miesnour U kapboHara HaTpusi. COCTaBICHHUE PEAKIIUI THAPOJIH3a COJICH. ’
Kontposasnas padora
1 CrtpoeHue BeIecTBa U XUMHUECKHE PEaKIIHH. 2
Paspgea 3. CTpoeHne u CBOIiCTBA HEOPTAHHYECKUX BEIIECTB 24
Tema 3.1. OcHOBHOE cofiepKaHHe 6 OK 01
Knaccuguxanus, Teopernueckoe o0yuyeHue 2 OK 02
HOMEHKJIATypa U JIP 4, JIP 7, JIP 8,
CTpPOEHUE 1.Ilpenmer HeopraHndeckoil XuMun. B3anmMocBsi3p HeopraHuueckux BemiecTs. Kitaccngukanus HeOpraHUUECKHX BEIIECTB. JIP 20
HEOPraHUYECKUX [Ipocteie u cnoxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IBI, THIIPOKCHIBI, KUCIIOTHI, conn). HomeHnknarypa n ITP 1, ITP 2, ITP 3,
BELIECTB Ha3BaHUE HEOPTaHMYECKHUX BEIIECTB MCXOMAS U3 UX XUMHUYECKOH (DOPMYJIIBI HIIH COCTABIEHNE XUMHYECKOH (POPMYJIIBI HCXOIS U3 IIP 4, IIP 5, IIP 6,
Ha3BaHUA BEIIECTBA 10 MEXIYHAPOIHON WJIM TPUBHAJIBHOW HOMEHKIIATYpeE. 2 Ip 7, TIP 8, I1P 9,

2.MexMolneKyisipHble B3auMoieiicTBHst. Kpucramioruaparsl. ArperatHbie cOCTOsSIHUS BelecTBa. Kpucramnnyeckue u aMmophHbIe
BEIIIeCTBA. THITBI KPUCTAJUIMIECKHUX PEIIETOK (aTOMHAsI, MOJISKYJIIpHAs, HOHHAS, METAJINYECcKasi). 3aBUCUMOCTh (PU3HIECKUX
CBOWCTB BEIIECTBA OT THITA KPUCTAIIHYECKON perIeTKH. [IpianHBl MHOT0OOpa3Hs BEIIeCTB.

CoBpeMeHHbIE ITPECTABICHNS O CTPOCHNH TBEP/IBIX, KIJIKHX U Ta3000pa3HbIX BemlecTB. JKUaKne KpUCTaIIIbL.

TP 10
MP 1, MP 2, MP 3,
MP 4, MP 5




IIpakTHyeckue 3aHATUSA 4

1.Pemenue 3a1a4 Ha pacdeT MacCOBOH JIOJIH (MacChl) XHMHUYIECKOTO dJIEMEHTa (COSIMHEHHS) B MOJIEKYIIe (CMECH).

2.PemeHne mpakTHYECKHUX 3aaHUM 1O KJIacCU(HUKALMK, HOMEHKIATYPE U XUMHYECKUM (popMysIaM HEOPraHWYECKHX BELIECTB

Pa3IMYHbIX KJIACCOB (HA3bIBATh M COCTABIIATH (DOPMYIIBI XMMUUECKHUX BEIIECTB, ONPEIEIISITh NPUHAIIEKHOCTD K KJIaccy). 4

3.Hcrounnku xumMudeckoi nH(pOpMaIMK (Hay4Has U y4eOHO-Hay4Has JUTepaTypa, CpeCTBa MacCOBOW HH(OPMALINH, CETh

Hurepuer u apyrue).

4.Tlonck nH(pOPMAIIMY 110 Ha3BaHUSIM, WICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMYJIaMm.
Tema 3.2. ®usuxo- OcHoBHOe coaep:kaHHe 12 OK 01
XUMHUYECKHE CBONCTBA Teopermeckoe 06y IenHe 5 OK 02
HEOPTaHUYECKUX JIP4,JIP 7, JIP 8,
BEILIECTB . JIP 20

Mertamasl. OOrue pU3NUECKUE U XUMUYECKUE CBONCTBA MeTa/uIoB. CIIOCOOBI MoNTyueHHs. 3HAUCHUE METAJUIOB M HEMETAJIIOB B TP 1. IIP 2. TIP 3

NPUPOJIE U KU3HEIEATEIHLHOCTH YeJIOBEKa U OpraHn3MoB. Kopposusi MeTasioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAIIIOB OT 2 Ip 4’ 1P 5’ Ip 6’

KOPPOSHH. TIP 7, TIP 8, ITP 9,

Hemeramibl. O0imue Gpuznueckue 1 XMMUYECKHEe CBOHCTBA HEMETa/LUIOB. THIIMYHbIE cBoiicTBa MeTamioB IY— YII rpynm. 5 ITP 10

Kitaccudukanus 1 HOMEHKIIaTypa COeAMHEHUIH HeMeTaioB. KpyroBopoThl OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE. MP 1, MP 2, MP 3,

MP 4, MP 5

XUMHYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB (OKCHIOB, THAPOKCHUAOB, KUCIIOT, COJIeH H Ap.). 5

3aKOHOMepHOCTI/I B U3MEHEHUH CBOMCTB IMPOCTHIX BEHICCTB, BOOOPOAHBIX COG}II/IHCHI/Iﬁ, BBICIIUX OKCHUIOB U TUAPOKCUIOB.

I[IpakTHyeckue 3aHATUSA 4

CocraBieHrEe YpaBHEHUI XUMHYCCKIX PEaKIHA C YIaCTHEM MIPOCTHIX M CIO0KHBIX HEOPTraHWIECKHX BEUICCTB: OKCHIOB METAJLIOB,

HEMCETAJIJIOB U aM(bOTepHI)IX OJICMCHTOB; HCOPTAaHUYECKUX KUCJIOT, OCHOBaHUH U aM(bOTeprIX TUAPOKCHUI0B, HCOPTAHUYCCKUX 4

COJIeH, XapaKTepU3YIOLINX UX CBOICTBA.

Pemenue MMPAKTUKO-OPUECHTUPOBAHHBIX TECOPETHUUCCKUX 3a11aH1/1171 Ha CBOMCTBA U TMOJIYUYCHUC HCOPTaHUYCCKNUX BCUICCTB.

JlaGopaTopHbIe 3aHIATHSA 2

JlabopatopHas paboTa «CBOMCTBa METAIJIOB 1 HEMETAJLIOB.

HUccrnenoBanne GpU3NIECKUX U XUMHUYIECKUX CBOMCTB METAJIOB M HEMETAIUIOB. PemeHne 3KcriepuMeHTalIbHBIX 3aj1ad 110 CBOHCTBaM |2

XMMHUYECKHM CBOMCTBaM METAUIOB M HEMETAJIIOB, 110 PACIIO3HABAHHIO M MOJTYYEHHIO COSIMHEHHH METaJUIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOe coaep:KaHHe 4 OK 01
Tpoussoncrso TeopeTnyeckoe odyueHue OK 02
HEOPTaHUYECKUX JIP 4,JIP 7, JIP 8,
BenecTB. 3Hauenue u | 1.00mume mpencTaBiaeHus O MPOMBIIUICHHBIX CIIOCO0aX TOMyUYeHHUs XUMUYECKHX BEIIECTB (Ha MpUMepe MPON3BOICTBA aMMHUaKa, JIP 20
NPUMEHEHHUE B OBITY U | CEPHOM KHUCIIOTHI). 2 IIP 1, ITP 2, TIP 3,

Ha IMMpOn3BOJICTBE

2.YepHas v uBeTHas MeTautyprus. [IpakTudeckoe npuMeHeHHEe 3JISKTPOIN3a ISl MOJTyYSHUS! LIeJI0UHbIX, IEI0YHO3EMENbHBIX
METaJUIOB M ayrfoMuHUsL. CTEKII0 M CHIIMKATHAs MPOMBIIUIEHHOCTb. [IpobiaemMa 0TX0H0B M TOOOYHBIX TPOIYKTOB.

l'[paRTuqecmle 3aHATUSA

TIP 4, TIP 5, TIP 6,
TP 7, TIP 8, TIP 9,
TP 10




Pemenne IIPAKTUKO-OPUECHTUPOBAHHBIX 3aJaHUM O poan HeOpFaHH‘leCKOfI XUMHHU B PA3BUTUHU MCIUITUHBI, CO3TaHUN HOBBIX

MP 1, MP 2, MP 3,

MaTepHajoB (B CTPOUTEIILCTBE U JIP. OTPACIAX MPOMBIIIICHHOCTH ), HOBBIX UICTOYHUKOB SHEPTHH (IbTepHATUBHBIC HCTOUYHUKH 2 MP 4, MP 5
SHEPTHH) B PEIICHUH TPOOJIEM IKOJIOTHUECKOM, YHEPTreTHIECKON M IMUIIEBOM 0€301acHOCTH.
KourpoabHas padora .
2 CBoiicTBa HeOpraHU4YeCcKHUX BeLIeCTB. 2
Pazgen 4. CTpoeHue 1 CBOiiCTBAa OPraHUYECKHX BelleCTB 28
Tema 4.1. OcHoBHOe coaep:kaHHe 4 OK 01
Knaccudukarus, JIP 4, JIP 7, JIP 8,
Teopernueckoe o0yuenne 2
CTPOCHHE U JIP 20
HOMEHKJIaTypa 1.IIpeamer oprannyeckoil XuMuu. B3anMocCBsI3b HEOPTraHUUECKUX ¥ OPTaHUYECKUX BEIIECTB. IIP 1, IIP 2, TIP 3,
OpPraHUYEeCKUX XUMHUYECKOE CTPOCHHUE KaK MOPSIIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTH. OCHOBHEBIE TMOJOXKEHUS TEOPUU IIP 4, TIP 5, TIP 6,
BEILIECTB XMMHYECKOTO CTPOEHHUs OpraHnuecKux coequHeHnd A.M. byTnepoBa. YriepoaHbiil ckeeT OpraHnyecKol MOJIEKYJIbI. TP 7, ITP §, TP 9,
MonekynspHbIC  CTPYKTYPHBIE (pa3BepHYTHIC, COKPALICHHBIC) XUMIYECKHE (hOPMYITBL. 3aBUCHMOCTE CBOWCTB BEIIECTB OT 2 P 10
XUMHUYECKOT'0 CTPOSHUS MOJICKYJI. MI3oMepHs 1 u3oMephl (CTPYKTypHas, TeoMeTprudeckas (Iuc-TpaHc-u3oMepus). KpatHocTh MP 1, MP 2, MP 3,
XUMHUYECKOU CBSI3HU. MP 4, MP 5
2.Ilonarue o pyHKIIMOHAIEHOM TpyTe. [TpHHINIEI KTacCH(pHUKANN OpraHMYeCKIX COeAUHEHUH. MexXTyHapoqHass HOMEHKIaTypa
Y IPUHIUIB HOMEHKJIATYPhl OPTaHHUYECKUX COSAUHCHHH.
IIpakTHyeckue 3aHATUSA 2
HomeHnknatypa opraHM4ecKiX COeAMHEHUH OTAETIBHBIX KIIACCOB (HACHIIIEHHBIE, HEHACKIIIEHHBIE U apOMAaTHYECKHE YTIIEBOIOPOIHI,
CIHPTHI, PEHOJIBI, alIbAETUABI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIp.) COCTaBIEHUE NOJIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (hopMy 5
OpPraHHUYECKHX BEIIECTB OTAEIBHBIX KIACCOB, UCTIONB3YS MX HAa3BAHMSA 0 CHCTEMAaTHYeCKOH HOMEHKIaType. PacueTs! mpocreifmeit
(hopMyJIIBl OPTraHMYECKON MOJIEKYJIbI, UCXOJIsI M3 DJIEMEHTHOTO cocTaa (B %).
Tema 4.2. CpoiicTBa OcHOBHOe cojiep:KaHue 14 OK 01
OpraHiriecikux TeopeTnuyeckoe o0yueHmne 10 OK 02
COEIMHEHU I JIP4,JIP 7, JIP 8,
OM3UKO-XUMUYECKUE CBOHCTBA OPTraHUIECKUX COCTMHEHUH OTIENBHBIX KJIACCOB (OCOOCHHOCTH KITACCU(PHUKAIIMYA 1 HOMEHKIIATYPBI JIP 20
BHYTpPH KJIacca; TOMOJIOTHIECKHI ps 1 00mmIast opMyIIa; H30MepHs; (PU3MUECKUE CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI IIP 1, IIP 2, IIP 3,
MOJTYYCHNUA): IIP 4, I1P 5, T1P 6,
" P 7, I1P 8, IIP 9
— TIpe/ieTbHEIC YTIIeBOA0POAEL. ['opeHre MeTaHa KaK OJFH U3 OCHOBHBIX HCTOYHHKOB TeIlIa B MTPOMBIILICHHOCTH U OBITY. CBOMCTBA TP 12) ’
MPUPOJHBIX YIIEBOJOPOA0B, HAX0XKIEHUE B MPUPOJE U MPUMEHEHHE AJIKAHOB; 2 MP 1, MP 2, MP 3,
MP 4, MP 5
— HeTIpeIeNIbHBIE 1 apOMaTHYECKHE YTIIeBOA0po kL. IlomnMepu3anus sTuIeHa Kak OCHOBHOE HAIPaBJICHNE €T0 UCIIOJIB30BAHMS. 2
T'opeHue aneTmiieHa Kak HCTOYHHK BEICOKOTEMIIEPATYPHOTO ITAMEHH ISl CBAPKH M PE3KH METAJLIOB;
— KHCIIOPOJICOIEPKAIIINe COSIMHEHNS (CIUPTHI ¥ IPOCTHIE A(HUPHI, (DEHOIBI, aTbJETUABI U KETOHBI, KAPOOHOBBIE KUCIOTHI U HX
npou3BoHbIe). [IpakTHdeckoe MpUMEHEHHE ITHIICHTIINKOIIS, TIIMIepuHa, (peHona. [Ipumenenue GopManpaeruia, anetanpiaeruaa, |2

yKCYCHOﬁ KUCIOTHI. MbliTa KaK COJIM BBICIIHUX Kap60HOBI;IX KHCJIOT. MOIOIIII/IG CBOICTBa MBILJ1a;

— azoTcoAcpiKaliue COCAUHEHNA (aMI/IHI)I 1 aMHUHOKHUCJIOTHI, 66J’IKI/I).




Kiaccugukamnus 1 0cOOCHHOCTH OpraHUYeCcKUX peakiuii. Peaknyonnsie eHTphl. Panukansl. [lepBoHadabHBIC TOHATHS O THITAX U

MeXaHN3MaX OPTaHMIECKIX PEaKITHil. 2
IIpakTHyeckue 3aHATUSA 2

Pemenne nemoyex npeBpamnieHnii Ha TEHETHYECKYIO CBS3b MEKIY KIIacCaMH OPTaHWIECKUX COSAWHCHHHN C COCTABICHHUEM Ha3BaHUI

OpPTaHUYECKUX COeTMHEHHH 110 TPUBUAIBLHOM HMIIM MEXIYHAPOAHON CHCTEMaTHIeCKO HOMEHKIIaType. Pemenne pacyeTHbIX 3a1ad |2

110 YPaBHEHUSIM PEaKIUii ¢ yJacTUeM OpraHUYeCKUX BEIIECTB.

JlaGopaTopHbIe 3aHATHA 2

JlabopatopHas padota «[loydenue sTuiieHa M U3yYEHUE €ro CBOWCTBY.

[MonyueHue STHICHA U3 ATAHOJA B TaOOPATOPHU U U3YUeHHE ero GU3MYECKUX U XUMMUUECKHX CBOWCTB. COCTaBICHUE peaKIui

MIPUCOETMHEHUS U OKHCIICHHUS Ha IpUMepe ITUJIeHa. PellleHne pacyeTHBIX 3a/a4 C UCIOIb30BaHUEM INIOTHOCTH ra30B 110 BOAOPOIY

U BO3IYXY.
Tema 4.3. OcHOBHOE cofiepKaHHe 8 OK 01
Opranuieckue Teopernueckoe o0yyeHue 6 OK 02
BEIleCTBA B JIP 4, JIP 7, JIP 8,
KU3HECATCTHHOCTH 1.bruoopranndeckue coeauHeHMs. [[puMeHeHne 1 OHOIOTHYecKast poilb YriieBoqoB. OKUCIICHHE YTIIEBOIOB — HCTOYHUK YHEPTUU JIP 20
YeJIOBEKA. JKUBBIX OpraHn3MoB. O0IacTH IPUMEHEHUS! aMIHOKHCIIOT. IIP 1, ITP 2, TIP 3,
IIpousBoxcTBO U 2.IlpeBpareHust OEITKOB MUY B opraHu3Me. bromornueckne GpyHKIH OSITKOB. 4 [P 4, ITP 5, TP 6,
MIpUMEHEHUE 3.buonorndeckue QyHKIUH KUPOB. POJIb OpraHMYecKOl XUMUH B PEUICHUN MPOOJIEM THIICBON 0€30MaCHOCTH. TP 7, ITP §, T1IP 9,
OpraHUYECKUX 4 HyxJienHOBBIE KUCIIOTHI: cOCTaB U cTpoeHue. Ctpoenue Hykineotu0B. CocraB HykinenHoBbix kuciot (JJHK, PHK). Ponb ITP 10
BEILIECTB B HYKJIEMHOBBIX KUCJIOT B )KU3HEAESTEIbHOCTH OPIraHNU3MOB. MP 1, MP 2, MP 3,
MIPOMBILIJIEHHOCTH 1.ITpon3BOJCTBO OPraHMYECKUX BEILIECTB: MPOM3BOJICTBO METaHOMa, iepepadoTka HedTu. [ToaudTHIIeH KaK KPYITHOTOHHaKHBIH MP 4, MP 5

MPOAYKT XUMHYECKOT0 POU3BO/CTBA. [Ipumenenue stuieHa. IIpon3BoaCTBO U MpUMEHEHNE KaydyKa U Pe3UHEI.

CuHTeTHYeCKHEe U HCKYyCCTBEHHBIC BOJIOKHA, UX CTPOCHNUE, CBOMCTBA. [IpakTHueckoe UCTIoNb30BaHNe BOJIOKOH. CHHTETHYECKHE

TUIEHKHU: M30JIIMS IS IPOBOAOB, MEMOPAHBI ISl ONIPECHEHHUS BOBI, 3alIUTHBIE TNIEHKHU JJIs1 aBTOMOOWIIEH, IIIacThIpH, 5

XUPYpPrUYEeCcKHe TOBI3KH.

2.HoBBbIe TEXHOJIIOTHH MAFHEHIIETO COBEPIICHCTBOBAHUS ITOJIMMEPHBIX MaTEPHAIIOB.

Poub oprannueckoil XUMUH B pelIeHHH Ipo0IeM dHePreTHIECKO 0e30MacHOCTH, B Pa3BUTHH MEIUIMHEL, CO3IaHIUH HOBBIX

MaTEepPHAaJIOB, HOBBIX HCTOYHHKOB YHEPTHH (TbTEPHATHBHBIC HCTOYHHKH YHEPTUH).

IIpakTHyeckue 3aHATUS 2

Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHHUH MO COCTABJICHUIO XUMHUYECKUX PEAKIUil, OTpa)KaroIuX XUMUYECKYI0 aKTUBHOCTb 2

OpPTaHUYECKUX COeIMHEHHUI B pa3IMUHbIX cpefax (MPUPOIHbIX, OMOJIOTHYECKNX, TEXHOT€HHBIX).
KonTponbnas padora .
3 CrtpykTypa U CBONCTBA OPraHUYECKHUX BELECTB. 2
Pazgen S. Kunernyeckue n TepMOAMHAMHYeCKHE 3aKOHOMEPHOCTH NMPOTEeKAHUSA XUMUYECKUX pPeaKIuii 12
Tema S.1. OcHoBHOe cogep:KaHHe 4 OK 01
Kunernueckue OK 02

TeopeTuquKoe oﬁyqelme




3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKHUX PEAKLUM

1. Xumugeckue peaknun. Kinaccudukanus XUMIIECKHUX peakinuii: o (a3oBoMy cOCTaBy (TOMOTEHHBIE U TETEPOTCHHEIE), IO
MCIIONIb30BaHMIO KaTann3aTopa (KaTaJIuTHYECKHE U HEKATATUTUYECKUE).
CKOpOCTh pPeakiyi, e¢ 3aBUCHMOCTh OT PA3IHYHBIX (PAKTOPOB: MPUPOJIBI PEArUPYIOUIMX BEIIECTB, KOHICHTPAIIMU PearupyoInX

JIP 4, JIP 7, JIP 8,
JIP 20
P 1, ITP 2, ITP 3,

BEILECTB, TemrepaTypsl (npasuno Bant-I'odda), miomany peakinoHHOH MOBEPXHOCTH, HATMYUS KaTainu3aropa. Pomnb 2 [P 4, ITP 5, ITP 6,
KaTaJIn3aTOPOB B IIPUPOJE U MIPOMBILITICHHOM IIPOU3BOJICTBE. P 7, I1P 8, ITP 9,
2.JHeprus akTUBalMH. AKTUBUPOBaHHBIH KoMIuiekc. KaranuzaTops! u katanus. Ponb katanu3aTopoB B IPUPOAE U IP 10
IPOMBIIIJIEHHOM IIPOU3BOJICTBE. MP 1, MP 2, MP 3,
JlaGopaTopHbIe 3aHATHA 2 MP 4, MP 5
W3yueHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pPeakIlui OT KOHIIEHTPAIH PearupyoNX BEIECTB U TEMIIEPaTyPHI.
JlabopaTopHas paboTa Ha BEIOOD:
1. JTaboparopHast pabota «OmnpeneneHne 3aBUCHIMOCTH CKOPOCTH PEAKIIAH OT KOHIIEHTPAINH PEaTHPYIOIINX BEIIECTBY.
HccrnenoBanne 3aBUCUMOCTH CKOPOCTH peakIiy OT KOHIEeHTparwu. OnpeneneHne KOHCTAHTBI CKOPOCTH PEaKINU TpahIecKiM 2
METOJIOM.
2. JTaboparopHas pabota «OmnpenencHrie 3aBUCHIMOCTH CKOPOCTH PEaKIH OT TeMIIepaTypsl». VcciieqoBanme 3aBUCIMOCTH
CKOPOCTH pEaKLUU OT TEMIEPATypbl. PacueT sHeprum akTUBaluU pEeaKLUH.
PelnieHne MpakTHKO-OPUEHTUPOBAHHBIX 33 JaHUI Ha aHaIu3 (akTOpOB, BIMSIOIUX Ha M3MEHEHHUE CKOPOCTH XUMHYECKOW PeaKIyu.
Tema 5.2. OcHOBHOe cofiep:kaHue 6
Tepmoaunamiraeckue Teopernueckoe o0yuyeHue 2 OK 01
3aKOHOMEPHOCTHU OK 02
MPOTEKaAHUS Krnaccudukaiiys XuMHUECKUX pPEeaKIUi: 0 TEIUIOBOMY d(h(DeKTy (9K30TepMUIECKHE, YHAOTEPMHUUECKHUE), IO 0OPaTUMOCTH TP 4. TIP 7. TIP 8
XMUMHUYECKHUX peakiuii. |(o0paTumble 1 HeoOpaTumble). TertoBele 3 (deKThl XUMUUECKHX peakuuil. TepmoxuMuueckue ypaBHeHus. OOpaTUMOCTb PEaKIU. P 22) ’ ’
PaBHOBecHe XUMHYeCKoe paBHOBECHE U €TI0 CMELICHHE 101 ISHCTBIEM pa3iniHbIX (JaKTOPOB (KOHIIEHTPAIIUS PEareHTOB WM POYKTOB 5 TP 1. TIP 2. TIP 3
XMMHMYECKHMX PEaKLuii |peakuuy, 1aBlIeHue, TEMIepaTypa) A1 CO3/1aHuUs ONTUMAIbHBIX YCIOBUI POTEKaHU XUMUYECKUX IIPOLIECCOB. TP 4’ TP 5’ TP 6’
[onstue 06 >HTaNBIMN U SHTpOTUHU. DHeprus ['166ca. 3akon ['ecca u ciencTBus u3 Hero. Ponbk cMemieHns paBHOBECHS B TP 7’ TP 8’ TP 9’
TEXHOJIOTHYECKUX MPOLECCaX. TP 12) ’ ’
IIpakTHyeckue 3aHATUS 2 MP 1, MP 2, MP 3,
[puanun Jle latense. Brusaue pa3nudHbIX (pakTOpOB HAa M3MEHEHUE PABHOBECHS XMMHUYCCKHUX PEAKITHIA. MP 4, MP 5
3aKoH JEHCTBYIOIMX MAacC U KOHCTaHTa XUMHUYECKOr0 paBHOBeCHs. PacueTsl paBHOBECHBIX KOHLUEHTpPALMI pearupyrotx BEIIECTB
U TIPOIYKTOB peakiuid. PacueTsl TeroBoro agdexra peaknuu. 2
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3a1aHIH Ha MpuMeHeHne npuHImmna Jle-1llarense 11 HaxoXAeHUS HAIIPaBICHNS
CMEIIeHHs PABHOBECHS XMMHUYECKOI peaknuy 1 aHaIn3 (aKTOPOB, BIMSAIONINX Ha CMEIICHHE XUMHUUECKOTO PABHOBECHSI.
JlaGopaTopHble 3aHATHSA 2
Jlaboparopras padota «/3ydeHne BIUSHUS pa3IuIHBIX (PAKTOPOB HA CMENICHNE XUMUUYECKOTO PABHOBECHS.
HWccnenoBanue BIMSHNS N3MEHEHUS KOHIICHTPAIINY BEIIECTB, PEAKIUU CPEeIbl U TEMIIEPaTyphl Ha CMEIIEHHE XUMHUIECKOTO 2
paBHOBecHs1. CpaBHEHHE MTOJTyYEHHBIX PE3YJIBTATOB C TEOPETUIECKH NIPOTHO3UPYEMBIMU Ha ocHOBE npuHnuna Jle-Illatense.
Kontpoasnas padora .
4 CKOPOCTh XMMHUYECKOI peakny 1 XUMHIECKOe paBHOBECHE. 2
Pazgen 6. JucnepcHbie CHCTEMBI 10




Tema 6.1. OcHOBHOe cofiep:kaHue 4 OK 01
JlucniepcHbIe CHCTEMBI OK 02
Teopernueckoe o0y4yeHue
1 (aKTOPhI HX OK 07
YCTOMYUBOCTH 1. IucniepcHblie cuctembl. KoyoumaHabie cucTeMbl. ICTHHHBIC pacTBOPHI. JIP 4, JIP 7, JIP 8,
PactBopenue kak Gpu3uKo-xuMuueckuii npouecc. PactBopsl. CriocoObl IPUToTOBIEHUS pacTBOpOB. PacTBopuMocTh. MaccoBas JIP 20
JI0JI1 PACTBOPEHHOTIO BewlecTBa. [IpenenbHo A0IyCTUMBIE KOHLIEHTPALMY U UX UCIIOJIb30BaHUE B OLIEHKE 9KOJIOIMYECKON IP 1, ITP 2, I1P 3,
0C30MacHOCTH. 2 TP 4, ITP 5, TP 6,
2.Knaccudukanus 1ucriepcHbIX CHCTeM 110 coctaBy. CTpoeHue U (hakTopbl yCTOHYMBOCTH AUCIEPCHBIX cUcTeM. Pacrio3HaBanue P 7, I1P 8, ITP 9,
UCTHUHHBIX PacTBOPOB, KOJUIOWIHBIX PACTBOPOB U rpyboaucepcHbIX cucteM. CTpoeHne MuLeisl. PaccenBanue cBera nmpu IP 10
MTPOXOXKIACHUH CBETOBOTO ITy4YKa Yepe3 ONTHICCKH HEOJHOpOoaHYI0 cpeny (ddhdekra Tunmans). MP 1, MP 2, MP 3,
IIpakTHyeckue 3aHATUSA 2 MP 4, MP 5
1.Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
2.Pemenne nMpakTHKO-OPUEHTUPOBAHHBIX PAacUETHBIX 3a/IlaHUI Ha TUCTICPCHBIC CHCTEMBI, HCIIOIb3yeMbIE B OBITOBOH H 2
MPOU3BOJICTBEHHOM AEATEILHOCTH YEJIOBEKa, C MO3HUIINHA IKOIOTHUECKOI 0€301MacCHOCTH MOCIEICTBUI U TPaMOTHBIX PEIICHUH
po06JieM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOE coJep:KaHHe OK 01
Hccnenosanue OK 02
CBOMCTB JMCIIEPCHBIX JlabopaTopHuble 3aHsTHSI 4 JIP 4, JIP 7, JIP 8,
CUCTEM JIJISI UX JlabopaTopHas padoTa «IIpUroToBiIeHHE PacTBOPOBY. JIP 20
UICHTHUPHUKAIIUN [IpuroToBneHue pacTBOPOB 3aJaHHOHN (MOJISIPHOW) KOHIIEHTPAIMH (C IPAKTUKO-OPUEHTHUPOBAHHBIMU BOTIPOCAMH ), OTIPEICTICHIE 2 IIP 1, ITP 2, TIP 3,
CpeJbl BOJHBIX PACTBOPOB. IIP 4, ITP 5, 1P 6,
Jlabopartopnas pabota «VccnenoBaHue TUCTIEPCHBIX CUCTEM). ITP 7, IIP 8, I1P 9,
IIpuroTroBneHue U U3y4eHHUE CBOMCTB AUCIEPCHBIX CUCTEM PA3HBIX BUJOB: CYCIIEH3UU, SMYJIbCUH, KOJJIOUJHOTO PacTBOpa. 2 P 10
CpaBHEHHUE CBOMCTB UCTUHHBIX M KOJUIOMIHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX PAa3JIMUUI MEKIY HUMHU. MP 1, MP 2, MP 3,
KoutpoabHas pagora MP 4, MP 5
5 JlucnepcHbie CHCTEMBI. 2
Paspen 7. KauyecTBeHHbIE peakiuy 00HAPYKeHHS] HEOPraHUYECKUX H OPraHNYecKUX BellecTB 8
Tema 7.1. OcHOBHOe cofiep:kaHue 4 OK 01
OO0HapyxeHue OK 02
HEOPraHUYECKUX TIpakTH'ecKHe 3aHATHS 2 JIP 4, JIP 7, JIP 8,
KaTHOHOB U aHnoHOB |KadecTBeHHbIE XMMIUECKHE PEaKInK, XapaKTepHbIe A5l 00HApY )KEHHsT HEOPTaHMYECKUX BellecTB (KATHOHOB M aHUOHOB). JIP 20
CocraBieHne ypaBHEHUI peakunii 00Hapy» eHus KaTHoHOB [—VI rpynn v aHHOHOB, B T.4. B MOJIEKYJIIPHOM M HOHHOH (opmax. 2 IIP 1, ITP 2, ITP 3,
Peakiiy 00HapYy)KEHUST HEOPTAHUIECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYIKAIOMISH CPEIb. IIP 4, TIP 5, TIP 6,
JlaGopaTopHble 3aHATHSA 2 1P 7, IIP 8, TIP 9,
OO6Hapy)XKeHHe HEOPTaHNYECKHX BEMecTB (KaTHOHOB [—VI rpymm uit aHHOHOB) C HCIIOJIB30BAHNEM KaUECTBEHHBIX aHAINTHIECKUX &I;, 11(’) MP 2, MP 3,
DCAKIHH. 2 MP 4, MP 5

JlaGoparopnas paboTa Ha BEIOOD:
1. JJaboparopHast paboTa « AHAIUTHYECKHE peakunu KaTHOHOB [-VI rpymmy.




[IpoBeneHne KaueCTBEHHBIX PEAKIIHA, NCIIOIB3YEMbIX ATl OOHAPYKECHUS KaTHOHOB | rpynimbl (Kanus, HaTpysl, MarHisI, aMMOHHS),
II rpymmst Ha mpumepe 6apus, 111 rpymmbl — cBuHIA, [V Tpynmel — aTroMUAHUS,

V rpynmsl — xenesa (11 u IT), VI rpynmer — Hukens. Onrcanne HaOI0JaeMbIX SIBJICHUH U COCTaBICHHE XUMHUECKHX PEAKITHH.

2. JlabopatopHas paboTa « AHAIUTUYCCKUE PEAKIIMH AHHOHOBY.

IIpoBeneHME KAaUCCTBEHHBIX PEAKIIHiA, HCIIOIB3yEMbIX JJIsl OOHAPYKCHHUS aHUOHOB: KapOoHaTta, Gpocdara, cyibdara, cynbhuaa,
HUTpaTa, XJopuaa u ap. Onucanue HaOIIOIAEMBIX SIBJICHHI U COCTABICHUC XUMHUCCKUX PEaKITHH.

Tema 7.2. OcHoOBHOe coJep:KaHHe 4 OK 01
OO0HapyxeHue OK 02
OpraHMYECKUX TpakTH'ecKHe 3aHATHS 2 JIP 4, JIP 7, JIP 8,
BEIECTB oTAeNbHEIX  |1.KadecTBeHHbIE XUMHYECKUE PEaKLUK, XapaKTePHbIE 11 00HAPY)KEHHs OT/ACNbHBIX KIIaCCOB OPraHUYECKUX COCANHEHUIL: JIP 20
KJIACCOB C (heHoJI0B, alTbETUIOB, KpaxMalia, YKCYCHOM KHCIIOTHI, aMHHOKHCIIOT U Jp. 2 IIP 1, ITP 2, TIP 3,
WCIIOJIb30BaHHEM 2.[lenatypanus OCIKOB P HATPEBAHUH, [IBETHBIC PEAKITIH OCIIKOB. TIP 4, I1P 5, TIP 6,
Ka4ueCTBEHHBIX CocTaBJIcHHE KaYeCTBEHHBIX pEeaKIUi 0OHAPYKEHHS OPraHHICCKUX COSTMHEHUI OTACIBHBIX KJIaCCOB. TP 7, ITP §, T1IP 9,
peaxumit JlaGopaTopHble 3aHATHS 2 [P 10
" MP 1, MP 2, MP 3,
OO0HapyXeHHE OPTaHUICCKUX COSINHCHAN OTACTHHBIX KIaCCOB. MP 4 MP 5
Jlaboparopras paboTa Ha BEIOOD: ’
1. JTaboparopHast pabota «KauecTBeHHbBIC peakIiK Ha OT/ICIbHBIC KIIACChl OPTaHUUCCKUX BEIISCTBY.
[TpoBeneHye kKaueCTBEHHBIX PEaKLnii, UCIOIb3YEMBIX JUIsl OOHAPYKEHHUS] OPraHMYECKHUX BEIECTB PA3IMYHBIX KJIACCOB: ()eHOJIOB,
JIBJICTUIOB, KpaxMala, YKCYCHOM KUCIIOThI, aMHHOKHCIIOT, OelTkoB U 1p. OnucaHue HaOIoJaeMbIX SBICHUH U COCTABICHHE 5
XMUMHYECKHX PEAKLUA U/UIIH CXEM.
2. JJaboparopnas padbora «KauecTBEeHHBIH aHAIU3 OPraHUUECKUX COEANHEHUH M0 (QYHKIIMOHAIBHBIM IPYIIIaM)).
[TpoBeneHye KaueCTBEHHBIX PEaKInii, HCMOIb3YEMBIX JUIsl PACIIO3HABAHHSI OPTAaHUYECKHX BEUIECTB OTAEIBHBIX KJIACCOB IO
(hyHKIIMOHATHHBIM TPYTIIaM: Ha IPUMEPe aMHHOKHCIIOT ¥ KapOOHOBBIX KHCIIOT, CITUPTOB U (DEHOJIOB, ajbJIETUIOB U KETOHOB.
OnrcaHue HaOIOIAEMBIX SIBIICHHIA U COCTABICHUE XUMHUECKUX PEaKINH H/MIH CXEM.
IIpogeccuoHaILHO-OPHEHTUPOBAHHOE COiepiKaHue (CoAepKaAHUe NPUKJIATHOT0 MOIYJIA) 42
Paznen 8. XuMmusi B ObITY U IPOU3BO/ICTBEHHOM /1eATEILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coJep:KaHHE 6 8§ 83
Xumus B ObITY H
MPOM3BOJICTBEHHOI IMpakTHYeCKHE 3aHATHS 6 OK 07
JIeATeIbHOCTH JIP 4, JIP 7, JIP 8,
YEJI0BEKa 4 JIP 20
Okosornyeckasi 6e30MacHOCTb MOCJIEACTBUI OBITOBOM M IPOU3BOICTBEHHOI JIESTEIEHOCTH YEIOBEKa, CB3aHHAs C epepaboTKoN 1P 1, IIP 2, ITP 3,
BEIIIECTB; MIOMCK M aHAJIN3 XUMUYCCKOW HHPOPMAIIUH U3 PA3IMIHBIX HCTOYHUKOB (Hay4Has ¥ yUeOHO-HAayqHAs TUTEepaTypa, 1P 4, IIP 5, ITP 6,
cpeJCcTBa MAaccoBoii HH(OpMaIH, ceTh VIHTepHeT u apyTHe). 1P 7, 1P 8, ITP 9,
Keticsr (c mpodeccnu moBap, KOHAUTEP) Ha aHAIN3 HHGOPMALIMK O IIPOU3BOACTBEHHOH IEATEIFHOCTH YeJIOBEKA, CBSI3aHHOM ¢ 1P 10
IepepaboTKOif ¥ MOTyUIEHHEM BEIIECTB, a TAKKE C SKOJOTHIECKOH 6e30IacHOCTEIO. MP I, MP 2, MP 3,
3aumra keiica: IIpeicTaBieHne pe3yIbTaToB PELICHUs KeiicOB (BBICTYIUICHHE C TIpe3eHTaLMei) 5 1\1_[/11}{’ ‘1‘,11\/{1’45 -
1-1.4,

2.1-2.8, TTIK 3.1-3.6,




[IK 4.1-4.5, I1IK
5.1-5.5

36
Tema 9.1.1. OcHoBBI OcHOBHOE coJaep:kaHue 8 OK 01
JabopaTopHoOi JIP 4, JIP 7, JIP 8,
NPAKTHKH B JlaGopaTopHbIe 3aHATHA 4 JIP 20
npodeccuonanbubIx |JlabopaTopHas paboTa «OCHOBBI 1a0OPaTOPHON IPAKTUKUY. ITP 1, ITP 2, TIP 3,
JiaGopaTopusix JlaGopaTopHast mocy/ia U XMMU4YecKKe peakTuBbl. OCHOBHBIE J1abopaTopHble onepau. JlaboparopHoe obopynoBanue. TexHuka 4 IIP 4, I1P 5, ITP 6,
0€30MMaCHOCTH U MpaBmiia padoThI (MOBEICHNS) B JJAOOPATOPHH. ITP 7, IIP 8, I1P 9,
IIpakTHyeckue 3aHATUS 4 1P 10
MP 1, MP 2, MP 3,
BrInosnHeHNE THIOBBIX pacyeToB IO TeMaTHKE SKCIIEPUMEHTA (BBIXOJ MPOAYKTa PEaKIU1, Macca HaBECKH, 00BEM PaCTBOPUTEILS). MP 4, MP 5
O0paboTKa AaHHBIX, aHATIM3 U OLEHKA UX JJOCTOBEPHOCTH (BBIYHCIICHHE CPEHEr0 3HAYCHUS SKCIIEPUMEHTANILHBIX JITAaHHBIX, 4 [K 1.1-1.4, TIK
MOrPELIHOCTH). 2.1-2.8, IIK 3.1-3.6,
[IpencTaBnenue pe3ysbTaTOB KCIIEPUMEHTa B pa3iuuHoil hopme (Tabiuua, rpaduk, OTYeT, JOKIA]], IPE3CHTAIINS). 1&';Hl< g~é'4-5’ TIK
Tema 9.1.2. OcHOBHOe cofiep:kaHue 14 OK 01
XUMHUYecKHil aHAIN3 Teopermieckoe 06yIenHe 2 OK 02
npoo BoAbI OK 07
Krnaccudukanus mpo6 BOJbI 1O BULY M HA3HAYEHUIO, HCXO/IS U3 €€ XUMUYIECKOTo cocTaBa. OpraHoyienTHYecKue CBOWCTBa (3amax, JIP 4, JIP 7, JIP 8,
MPO3pavHOCTb, I[BETHOCTh, MyTHOCTb) BOJbI. KHCIIOTHOCTE M Ime1049HOCTh Bobl. pH cpenbl u MeToas! ee onpeneneHus. JKecTkocTh JIP 20
BOJIBI M METOIBI ee onpeenenns. CyIIHOCTh METOla TUTPOBAHUS. IIP 1, ITP 2, TIP 3,
Bugpl xecTkocTH BOBI (BpeMEHHAsI U MOCTOsTHHAS ). JKECTKOCTh BOJIBI KAK MPUYMHA BBITIAJICHUS OCAKOB MIIH 00pa30BaHHS 4 IIP 4, ITP 5, 1P 6,
COJICOTIIO’KEHHIA, IMEIOIIIX MECTO B OBITY M Ha MIPOU3BOJICTBE. Ip 7, TIP 8, I1P 9,
CocraB cosei, BBI3bIBAIOIINX KECTKOCTh BOJbI. XUMUYECKHE IPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOABL. Y PaBHEHHSI XUMHUYECKHUX P 10
peakuui, WIUTIOCTPUPYIOLIUX MIPOLECCHI, MPOUCXOSIINE IPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKECTKOCTH MP 1, MP 2, MP 3,
OBITOBBEIMH ¥ XUMHYECKIMH cTioco0amu. CiocoOBI yCTpaHEHHSI TOCTOSTHHOM )KECTKOCTH. MP 4, MP 5
IIpakTHyeckue 3aHATUS 6 NK 1.1-1.4, TIK
2.1-2.8, IIK 3.1-3.6,
Crnoco0bl BEIpayKeHHs! KOHIIEHTPAMU PacTBOPOB: MAaccoBast 10JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHASI M MOJISIIIbHAS MK 4.1-4.5. TIK
KOHUEHTpauuu. Tutp pactBopa. Pemenue npakTuKo-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHLEHTpauui 6 5 1_5'5 "
3arps3HAIONINX BEIIECTB M MX CPaBHEHHE C MPEIENbHO JOMyCTUMBIME KoHIeHTpanusmu (IT1K). -
JlaGopaTopHble 3aHATHSA 4

HccnenoBanne XMMUYECKOTO COCTaBa P00 BOJBI.

Jlaboparopnas paboTa Ha BEIOOD:

1. JlaboparopHast paboTa «O4ncTKa BOABI OT 3arpsI3HEHUIN.

Hcnonb30Banne METOIOB PMIIBTPOBAHMS U aJCOPOLINH ISl OTIIEICHUS 3arpsI3HEHUH B HCcClieayeMoit mpoOe Boibl. BeiOop MeTona
OYHUCTKH B 3aBUCHUMOCTH OT BUa 3arpsi3HeHus. CpaBHeHUE 3(()EKTUBHOCTH PA3IMYHBIX METOJIOB OYHUCTKH BOJBI B Pa3HBIX
yCIIOBHSX (B JIA0OPATOPUY, B JOMAITHUX ¥ ITOJICBBIX YCIOBUIX).




2. JJaboparopras pabota «Onpenenenne pH BOIbI U €€ KHCIIOTHOCTHY.

Onpenenenre pH cpenbl ¢ IOMOIIBI0 YHHBEPCATLHOIO HHIAXKATOPA. MICIIOIb30BaHe TUTPOBAHUS IS OTIPEACIICHUS KUCIOTHOCTH.
Omnpenenenne o0IIei KUCIOTHOCTH BOJIBI, pacdeT cBOOO HOM KucioTHOCTH. Onpenenenne ooIiei 1 CBOOOTHOH IEeT0YHOCTH.
CocraBicHUE YpaBHECHUI PEaKIINi, MPOTCKAIOIIUX MPH OMPEICIICHUH KUCIOTHOCTH/ MIEJIOYHOCTH P00 BOJBI. Y CTAHOBJICHUE
Croco0OB MCIOIB30BAHUS MCCIICIOBAHHBIX MTPOO BOJBI B KHU3HEICITCIBPHOCTH YEJIOBEKA, HA OCHOBE MOJYUYCHHBIX TAHHBIX O
COCTaBe.

3. JTaboparopHas padota «Onpe/esicHIe )KeCTKOCTH BOJIBI M CIIOCOOBI €€ YCTPAHCHUS.

CriocoObI yCTpaHEHHUs BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH. PellieHre 3KCIepruMeHTaIbHOMN 3a1a4n
HAa BBIIBJICHUC BPEMCHHOW U MOCTOSHHOM )KEeCTKOCTH BOABI. OIleHKa BEPOSITHOCTH YCTPAHCHHS BCEX BUIOB JKECTKOCTH B
JIOMAIIIHUX YCIOBHSX.

Tema 9.1.3. OcHOBHOe cofiep:kaHue 14 OK 01

Kumraeciuit Teopernueckoe o0y4yeHue OK 02

KOHTPOJIb Ka4eCTBa P y 4 OK 07

MPOOYKTOB MUTaHUS KadecTBeHHBIH XUMHUUECKHIA COCTaB MPOIYKTOB MUTaHWsA. BeriecTBa, ¢panbcuuupyronme MpoayKThl MTUTAHHS, U BEIIECTBA, JIP 4, JIP 7, JIP 8,
3arps3HAONINE MTPOAYKTH nUTaHuA. OnpeaeNcHre 3arpA3HAIONNX XUMIYCCKAX BEMIECTB B MPOIYKTaX MMUTAHUSA, ONIPEICIICHIe 4 JIP 20
BEILIECTB, HE 3a5IBJICHHBIX B COCTAaBE MPOAYKTOB NUTAHUS. IIP 1, ITP 2, IIP 3,
IIpakTHyeckue 3aHATHSA 6 [P 4, ITP 5, ITP 6,

ITP 7, IIP 8, ITP 9,
Oprannyeckre 1 HeOpraHMYECKUe BEIIECTBA, BXOSIINE B COCTaB MPOAYKTOB mutaHus. OnpeaeneHue cocraBa 0yto Ha TP 10
COJIEpXKAaHNE MAaKpO U MUKPO3JIEMEHTOB. [3ydyeHune npeniokKeHHBIX NpenoiaBaTesieM 001 Ha MpeMeT XUMUUECKOTo COCTaBa, 6 MP 1. MP 2. MP 3
OIpeieIeHUe J0JIeH OT CyTOUHOH HOPMBI MAaKpO U MUKPOAJIEMEHTOB B YKa3aHHOM OJItojie. MP 4’ MP 5’ ’
Pemenue npakTHKO-OPUEHTHPOBAHHBIX 33/1a4 10 KYyJIMHAPHOW TEMATHKE Pa3JIMIHbIX THUIIOB. K 1’1 4. TIK
1-1.4,

JlaGopaTopHble 3aHATHS 4 2.1-2.8, TIK 3.1-3.6,
HccnenoBaHne XMMHIYECKOTO COCTaBa HPOAYKTOB IUTAHHUS. K 4.1-4.5, IIK
Jla6opaTopHas paboTa Ha BEIOOD: 5.1-55
1. JTaboparopHast pabota «OOHapyKEHHE HATPATOB B IPOIYKTAX THTAHUY.
HccrenoBanne MaTepualioB MOTYKOTHISCTBEHHBIM METOIOM OTIPEICIICHUS HUTPATOB C MCIIOIB30BaHUEM U EHIIAMITHA 4
(KOpHETIOABI OBOIIEH, JTHCThS M KOYEPBDKKA KaITyCTHI, TUTOIBI ()PYKTOB). AHAIH3 YPOBHS 3arps3HEHUS HUTPATaAMH O
WHTEHCUBHOCTH OKPAIINBAaHUS MPOIYKTOB PEAKIIHH.
2. JTaboparopHas pabdota «/cciegoBanue MpOAyKTOB TUTAHUS HA HATMYUE YTICBOIOBY.
VccrnegoBanme MOJIOYHBIX IPOAYKTOB Ha HAIMYME Kpaxmaia. VcciegoBaHue IpoIyKTOB Ha HAIWYHE TIFOKO3HI.

IIpomeskyTOoUHAasi aTTeCTALMS N0 JUCHUILINHE (IK3aMeH)

Bceero 144

Bocnurareannas padora
Hanpapienue BocnuTaTe/IbHOH PadoThI: IK0JI0rHYecKOe BOCIINTAHUE
Hdara HaunMeHoBaHMe MepONIPUATHIA ®opmupyemsie OK, JIP,

HaumeHnoBaHue MoayJist

P, MP




Yy4eOHasg AMCHUILINHA

®deBpanb

B teuennu mecsma
ExemecsuHo
Exemecsuno

Henens I'eorpadun, bronornn, Xumun n Sxomorun
WHauBuIyansHble Oecelbl B KOHCYIbTaluH

3arnoJHeHNe PEHTHHTA YCIEeBAEMOCTH 00YJatOIIUXC S

YyacTue B OHJIAIH-KOHKYPCaX, OJIMMIINA/IaX, BAKTOPHHAX 10 Y4€OHBIM
JCLUILTHHAM

OK 1-9
JIP 4, JIP 7, JIP 8, JIP 9, JIP
20
TP 1, TIP 2, TIP 3, TIP 4,
TP 5, TIP 6, [IP 7, TIP 8,
TP 9, TIP 10
MP 1, MP 2, MP 3, MP 4,
MP 5




3. YCJIOBUs PEAIU3AIINU ITPOT'PAMMBI YUEBHOM JUCHHUIIIIMHBI
«XHUMMS»

3.1 lna peajuM3alMu NporpamMmMbl y4eOHOH JUCHMIIMHBI «XUMHs» Tpedyercs
HAJIN4YHe CJIeYIOIHX CleHATbHbIX TOMelleHUI:

Kabuner — maboparopusi «XuMus» OCHAIIEHHBINA 000pydosanuem:
- IOCAJI0YHBIC MECTA IO KOJMYCCTBY O0YUYAIOIINXCS;
- paboyee MECTO IIPENOIABATENS;
- JIEMOHCTPAIlMOHHEINA CTOJL;
- BBITSDKHOM IIKad);
- yueOHO-HAMISAHbIC TOCOOMS U 1a00paTopHOE 000PYAOBaAHHUE:
IepUoArYEcKasg cucTemMa xuMudeckux osneMeHToB JI.M. Menneneesa, psaja  HaOpsOKEHUN
METAJLJIOB, PSAI DJIEKTPOOTPUIIATSILHOCTA HEMETAIUIOB, Ta0IMIa PACTBOPUMOCTH COJICH, KUCIOT
1 OCHOBAHHUM B BOJE, INIAKATHI 10 OOIIEH M HEOPraHMYSCKON XMMUH; IJIAKATHI 10 OPraHUYECKON
XHMUH, XHMUYECKas NOCYJd, XHMHYCCKUE PEAKTHBEL, J1a00OpPaTOPHEIC BECHl M PA3HOBECHI,
KoJutekuu:  «Metauibly, «[opHBle  mopoabl», «IlmacTMacchl M BOJOKHAY», MOJEIH
OPTraHUYECKUX BEIICCTB; MEXHUYECKUMU CPeOCHmeEamu 00y4eHus: KOMIBIOTEP, IMPOEKTOD,

OKpaH.

3.2 UndopmamnuonHoe odecriedeHne peaju3aliii MPOrpaMMbl
3.2.1 MetoauyecKuii KOMIOHEHT TeM y4eOHOH TUCHUTIIUHBI:
® TUTaHBI yYEOHBIX 3aHATUH;
® JIMJAKTUYECKUN MaTepual K ypoKaM;
®  HAIJIS/IHBIC TOCOOUSI.

3.2.2 MetoanyecKuii KOMIIOHEHT MO KOHTPOJIIO 00pa30BaHMs:

o kommiekT KM mno yueOnoil nucrurmune «XUMMUSA» (obs3arenbHble KOHTPOIbHBIE
paboThI, IEpeUeHb BOIIPOCOB K 3a4ETY);

e PaznarouyHble AUAAKTUYECKHE MAaTEPUATIBI IO TEMaM

e  HMudopmanmoHHO-METOIUYECKHE MAaTEPHAIBI TIO TEMaM

3.2.3 TIleyarHble U3IAHUA:

OcnosHnas tumepamypa:

INabpuensn O.C. Xumus ans npenojgasatens: yueOHo-meroandeckoe nocodue / O.C.
labpuensn, I'.I'. JIeicoa — M., 2010.

I'abpuensn O.C. HactonbHas kuura yuutens xumuu: 10 kmace / O.C. I'abpuensn, U.T.
OctpoymoB — M., 2010.

I'abpuensan O.C. HacronpHas kHura yuurens xumuu: 11 xnacc: B 2 4. / O.C. I'aGpuernsiy,
I'.T'. JIetcora, A.I'. Beeagenckas — M., 2010

Apmanckuif E.A. Meronnka o0yueHHsI XUMHHU B KJ1accaX TyMaHUTapHOTO npoduist — M.,
2009.

KysnernioBa H.E. O0yuenune XuMuUM Ha OCHOBe MexmpeamerHoil unrerpauuu / H.E.
Kysnenosa, M.A. Illatanos. — M., 2004.

Yepuobennckas [.M. Mertoauka o0y4deHus: XdkMUM B cpefHei mkoie. — M., 2003.

INa6puensa O.C. JlvicoBa I'.I'. Xumust st mpemnogaBaTess: METOANYECKOE TOCOOHUE. —
M., 2004.



Jlononnumenvnas numepamypa:

Ia6puensa O.C. Xumus. 10 knacc. [IpopunbHbIil ypoBeHB: yued. st 00meoopazoBar.
yupexaenuii / O.C. I'abpuensu, @.H. Mackaes, C.1O. [Tonomapes, B.I. Tepenun. — M., 2005.

Ia6puenssu O.C. Xumus. 10 xmacc. ba3oBbeiii ypoBeHb: yueb. ansi o0mieoOpaszoBart.
yupexaeHui. — M., 2005.

Ia6puensa O.C. Xumus. 11 knacc. [IpoduinbHbIi ypoBeHB: yued. st 00meoopazoBar.
yupexaenuii / O.C. I'abpuensn, I'.I'.JIeicoBa. — M., 2006.

Iabpuenssa O.C. Xumus. 11 xmacc. ba3oBbeiii ypoBeHb: yueb. anst oOmieoOpaszoBart.
yupexaeHui. — M., 2006.

['abpuensn O.C. Xumus: opran. xumust: yue0. st 10 k1. o0meoOpazoBar. yupekIeHHN
¢ yray6a. nzydenrem xumun / O.C. I'abpuensn, U.I'. Octpoymos, A.A. Kapmosa — M., 2005.

I'abpuensn O.C. OOmas xumus: yueO. mist 11 k1. oOmeoOpa3oBar. y4UpexIeHHHA ¢
yrayon. uszydenuem xumum / O.C. T'abpumensn, WU.I'. Octpoymos, C.H. Conosnen, ®.H.
Mackaes — M., 2005.

I'abpuensa O.C., Bonosuk B.B. Emmnplii rocymapcTBeHHbI dSk3aMeH: Xumwus: CO.
3a1aHuil ¥ ynpaxHeHuil. — M., 2004.

I'abpuensan O.C., OctpoymoB W.I'. Xumus: ITocoOue ans moctynaroummx B By3sl. — M.,
2005.

[Na6puensu O.C., OctpoymoB WU.I'., OctpoymoBa E.E. Opranuueckas xumus B TecTax,
3a/a4ax u ynpaxHeHusx. — M., 2003.

INa6puensu O.C., OctpoymoB W.I'., Beenenckas A.I'. O6mas xumus B TecTax, 3ajadax u
ynpaxHeHusx. — M., 2003.

bpayn T., Jlemeii ['.JO. Xumus B uenrpe Hayk: B 2 1. — M., 1987.

Epoxun IO.M. Xumus. — M., 2003.

Kyssmenko H.E., Epemun B.B., IlonkoB B.A. Kpartkuii kypc xumuu. — M., 2000.

[Tnuyruna I'.B. Xumust v noBceHeBHas KU3Hb yenoBeka. — M., 2004.

TuroBa .M. Xumus u uckyccrso. — M., 2007.

TutoBa .M. Xumus M HUCKyCCTBO: OpraHM3aTOp-NPaKTUKyM s ydamuxcs 10-11
KJIacCOB 00111e00pa3zoBaTeNbHbIX yupexaeHuit. — M., 2007.

Epoxun IO.M., ®ponoB B.M. COopHuk 3agay M yHOpaXHEHHMH 0O XUMHH (C
TUAAKTHUYECKUM MaTepHUaoM): yuel. mocoOue A CTyIAeHTOB cpelH. mpod. 3aBea. — M., 2004.

INabpuensa O.C., JleicoBa I'.I'. Xumus B Tecrax, 3amadax M YIPaXKHEHUsAX: y4eO.
nocobue. — M., 2004.

I"abpuensn O.C., Octpoymos N.I'. Xumus: yue6nuk. — M., 2004.

I'abpuensn O.C., OctpoymoB W.I'., [lopodeesa H.M. Ilpaktukym mno ooOuiei,
HEOPraHUYEeCKOM U OpraHndeckoi XuMuu: yueo. nocodue. — M., 2003.

Epoxun FO.M. Xumus: yueOuuk. — M., 2003.

3.2.4 DJjeKTpoOHHbIE U3aHUSI 1 HHTEPHET — pecypchbl:
2. http:// www.oilrtvjew.ru/

3. http://school-collection.edu.ru/

4. http://ru.wikipedia.org/wiki
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU
JUCIHUIIVIMHBI XUMMU A
4.1 KoHTposib M OLEHKa pe3yJIbTaTOB OCBOCHUS JUCLUIUIMHBI  OCYLIECTBISETCS
IIPENOIAaBaTeNIEM B IIPOLECCE IPOBEICHUS TEOPETUYECKUX 3aHATHM, TECTUPOBAHUSA, a TaKkKe
BBINOJIHEHHS 00YYaIOUIMMUCS MHIMBUAYAJIbHBIX 3aJaHUH, IPOCKTOB.

Ne }V"[I‘Oelll\i?b / Pasgen PesyabraT 00yuenus OueHoYHBbIE MePONIPUSITHS OK
| OCHOBHOM MOIYJIb
1 Pazpea 1. ®opmyanpoBath 0a30BbIe
OcHoOBBI NMOHATHSA U 3AKOHbI XMMHH
CTPOeHMS
BelecTBa
1.1 |Crpoenue aromoB |CocCTaBiIsATh XUMUUECKUE 1. Tect «CtpoeHne aTOMOB OK 01
XUMHUYECKUX dbopMyIIbl COETMHEHUN B XUMUYECKUX HJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKON CBSI3UY.
npupoja OKHCJICHUSI XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKON 3JIEMEHTOB, UCXOJIS U3 XUMHUYECKUX POopMYyII
CBS3U BAJICHTHOCTH U JIBYXaTOMHBIX COE€UHEHUN
AIIEKTPOOTPHUIATEIILHOCTH  |(OKCHAOB, CYJIb(UIOB,
TUAPUJIOB U T.I1.).
1.2 |llepumonuueckuii | XapakTepu30BaTh [IpakTuko-opuentupoBanubie |OK 01
3aKOH U TaOJMUIAa |XMMHUYECKHE 3JIEMEHTBI B [TEOpPETUUYECKUE 3aJjaHUsl Ha OK 02
J.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHYECKUX
MI0JIO)KEHHUEM B aJIeMeHTOB: «MeTayumdeckue /
MEPUOIUYECKON CUCTEME  |HEMETaJNINYeCKHe CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHULATENLHOCTD U
J.N. Menneneesa CPOZACTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJEKTPOHHBIM CTPOEHUEM U
MIOJIO)KEHUEM B NIEPUOINYECKON
CUCTEME XMMHYECKHUX
aneMeHToB [[.11. MeHeneeBay.
2 Paznen 2. Cocrapyate ypaBHeHuss 1 |KonrtponbHas pabora
XUMHUYECKHE CXEMbI XUMHUYCCKHUX «CTpOCHI/Ie BEIIECTBA U
peaknuu peaKHHfI XUMHYECKHE PEAKIIUI»




Monayas / Paznen

Ne / Tenta PesyabraT 00yyeHnus OueHoYHBIC MEPONIPUATHS OK

2.1 |Tuns CocraBnsTh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHUYECKHX COEIMHEHUS, pa3JIoKEHUs, |ypaBHEHUN peakuuil:
peaxuuit o0MeHa, 3aMEeIIeHNUs, — COEMHEHMS], 3aMELLEHUS,

OKHCIIUTEIBHO- pasnoxeHus, 0OMeHa U peakLui

BOCCTaHOBUTEJIbHbBIE C y4acTHEM KOMIUIEKCHBIX

PEaKIMU U peaKiuu coeiMHeHuH (Ha mpuMepe

KOMILIEKCO0Opa30BaHus (Ha |THIPOKCOKOMIUIEKCOB

npuMmepe QJIIIOMUHUS U IUHKA);

TUIPOKCOKOMILIIEKCOB — OKHCIIUTENBHO-

QIIOMUHUS U IUHKA) C BOCCTAHOBUTEJIbHBIX peaKkuil ¢

y4acTUEM HEOPTaHUYECKUX [MCII0Ib30BAaHUEM METO/1a

BEIIIECTB JIEKTPOHHOIO OanaHca;
— C y4aCTUEM KOMIUIEKCHBIX
coeiMHEHUH (Ha mpumMepe
TUIPOKCOKOMITJIEKCOB IIUHKA U
ATFOMUHHS ).
2. 3ajauyu Ha pacuer
KOJINYECTBEHHBIX
XapaKTepUCTHK IPOAYKTa
peaKIy COeJMHEHNUS; MacCOBOM
I 00bEMHOM J10J11 BBIXO/1A
IPOAYKTA peaKM1 COCTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOLIEHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK UCXOAHBIX
BELIECTB U MPOIYKTOB PEAKIIUH;
Macchl (00beM, KOJIMYECTBO
BELIECTBA) MIPOYKTa PEAKIINH,
€CJIM OJIHO U3 BEIIECTB JaHO B
BU/IE pacTBOpA C OIpeIeICHHON
MAacCOBOM J0JIE paCTBOPEHHOTO
BELIECTBA.

2.2 |Onextponutnyeck (CocTaBiATh ypaBHEHUS 1. 3amaHus Ha cOCTaBIIEHHE OK 01
ast AMCCOIMAIINS U | XUMUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
UOHHBIA OOMEH  [MOHHOTO OOMEHa C peakuuii ¢ y4acTUEM OKCHOB,

y4aCTHEM HEOPTraHMYECKUX |KHUCIIOT, OCHOBAHHI U COJIEH,

BELIECTB MOHHBIX peaklUui THAPOIN3a
COJIEH, YCTAaHOBJICHUE
WU3MEHEHHUS KUCIOTHOCTH CPEJIBI.
2. JJaboparopnas padoTa
«Peakuu ruaponusay.

3 Paznen 3. UccnenoBats crpoenne u  |KontponbHas pabora
Crpoenue u CBOWCTBA HEOpraHWYecKnx |«CBONCTBA HEOPIaHUYECKHUX
CBOICTBa BELIECTB BELIECTB)

HCOPTaHNUYCCKUX




Monayas / Paznen
/ Tema

PesyabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

BCIICCTB

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnmponatsb
HEOpPraHUYECKUE BEIECTBA
B COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (GOPMYITbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyJIBI KICXOMIS U3 Ha3BaHUS
BEIIECTBA 110 MEXKTyHAPOIHOMN
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
10J1d (Macchl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHNUS) B
MOJICKYJIe (CMEeCH).

3. [IpakTrueckue 3aaanus 1Mo
KkiaccuuKaluy, HOMEHKIIAType
U XUMUYECKUM (popmyiam
HEOPraHMYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHUECKOMH
CBSI3M U TUTA KPUCTAJUINYECKOM
PELIEeTKH.

OK 01

3.2

dusnko-
XAMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

YcranaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX BELIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUIMYECKON pELIETKH

1. Tect «OcobeHHOCTH
XHUMUYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBAHHIA,
aM(OTEPHBIX TUIPOKCUJIOB U
COJICin».

2. 3amaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMHUYECKUX
peaKkiuii C yyaCTUEM IPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB. OKCHJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(OTEPHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA
U CHIOCOOBI MOJTYYEHHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHus Ha
CBOMCTBA U MOJyYEHUE
HEOPTraHUYECKHUX BEIIECTB.

OK 01
OK 02




Mopnyas / Pa3nea

Ne / Tenta Pe3yabTaTt 00yueHus OueHovyHbIe MEPONIPUATHS OK
4. JlaboparopHas pabota
«CBOICTBa METAJJIOB U
HEMETAJIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opueHtupoBannsie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJ1aHus 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4aCTHEM HEOPTaHUYECKUX
MPUMEHEHUE B MIPOU3BOJICTBEHHON BEIIECTB, UCIOJIb3YEMBIX I UX
ObITY U Ha JESITEIIbHOCTH YeJIOBEKA UX |MISHTU(DUKALIUN U
MIPOU3BOJICTBE (bU3UKO-XUMHUYECKUMHU IIPOMBIIIIJIEHHBIX CIIOCO00B

CBOMCTBaMH MOJIy4ECHUS.

4 Paznen 4. Uccnenosats ctpoenne u  |KontponwsHas pabota
Crpoenue u CBOICTBA OPTraHUYECKHUX «CTpoeHue 1 CBOMCTBA
CBOMCTBa BEILECTB OpPraHUYECKUX BEUIECTBY
OpraHUYECKUX
BEILECTB

4.1 |Knaccudukamus, |Knaccupunmuponath 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOCHHUE U OpraHWYECKUE BEIIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUU C UX COEIMHEHUII 110 TPUBUATBHON
OpPTraHUYECKUX CTPOCHHEM WJTU MEXTYHapPOTHON
BEIICCTB CUCTEMAaTUYECKOM

HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE
TIOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopmMy
OpPTraHUYECKUX BEIIECTB
OTJIETIbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocteiiei GopMyJibl
OpraHUYEeCKON MOJIEKYJIbI,
HCXO/ISl U3 DIIEMEHTHOI'O COCTaBa
(B %).

4.2 |CsoiicTBa YcranaBiuBaTh 1. 3agaHus Ha COCTaBIIEHHE OK 01 OK 02
OpTraHUYECKUX 3aBUCUMOCTH (DU3UKO- YpaBHEHUN XUMHUYECKUX
COETMHEHU I XUMUYECKUX CBOMCTB peakiuii ¢ yuacTueM

OpTraHU4YC€CKUX BEIIECTB OT
CTPOCHUS MOJICKYJI

OpraHUYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUH.

2. 3aaHus Ha COCTaBJIICHUE
YpaBHEHUM XUMHUYECKHUX
peaKkiuii, WITIOCTPUPYIOLINUX
XUMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX PEaKIi U
TCHETUYECKON CBS3U
OpPTraHUYECKUX BEIIECTB Pa3HbIX




Monayas / Paznen

Ne / Tenta Pe3yabTaTt 00yueHus OueHovyHbIe MEPONIPUATHS OK

KJIACCOB.

3. PacuyeTrHbIe 321244 11O
YPaBHEHUSIM PEaKLU C

y4acTUEM OPTaHUYECKUX

BELIECTB.

4. Jlaboparopnas paboTa
«ITomydenue sTuneHa u

W3Y4YEHHE €r0 CBOICTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuenrupoanusie |OK 01 OK 02
BEIIECTBA B MPUMEHEHHUE OPTaHMYECKUX |3a/IaHus MO0 COCTABIICHUIO
KHU3HENIEATEIFHOC |BEIIECTB B OBITOBOM M XUMHUUYECKUX PEaKLUN ¢
TH YEJIOBEKa. MIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOACTBO U |IEATENILHOCTH YEJIOBEKA UX |BEILECTB, UCIIONb3YEMbIX ISl UX
PUMEHEHUE (U3UKO-XUMHUYECKUMHU UICHTH(PUKAIUHU B OBITY U
OpraHUYECKUX cBOMcTBaMHU MIPOMBIIIJIEHHOCTH.

BEIIIECTB B
IPOMBIIIJIEHHOCTH

5) Pazpen S. Uccnenosats paBHOBecue u |KoHTponbpHas pabora
Kunerndeckue 1 |CKOPOCTh XUMUYECKUX «CKOpOCTh XUMHUYECKOU
TEPMOJMHAMHUYECK |peaKuit peakuuy U XUMHUYECKOE
ue paBHOBECHE»
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMUYECKHUX
peaxkiun

5.1 |Kunernueckue Hccnenosarh BIUsSHUE 1. JJaboparopHast pabota Ha OK 01 OK 02
3aKOHOMEPHOCTH |KOHIIEHTpAllUU BBIOOD:

MPOTEKAHUs pearupyomux BemecTs 1 (— «OnpeneneHue 3aBUCUMOCTU
XUMUYECKHUX TEMIEPATYpPbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peakumii XUMUYECKUX PEaKIni KOHIIEHTPALUU Pearupyomux
BELIECTBY;
— «OrnpeeneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIepaTypbD».
2. [IpakTuKO-OpHEHTUPOBAHHbBIE
TEOPETUUECKUE 3aJaHusl Ha
aHanu3 (PaKTOpOB, BIUSIOIINX
Ha U3MEHEHUE CKOPOCTHU
XUMHYECKON PEaKIuu.

5.2 |Tepmonunamudec |MccrnenoBath BIUsSHUE 1. 3agaun Ha pacyerts TeroBsix |OK 01 OK 02
KHe M3MEHEHHUs KOHIEHTpauu |3(h()EeKTOB XUMHUYECKUX PEeaKIIUi
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbI U (M ONIPEJIEIICHUE TUIIA PEAKLIUN
MIPOTEKAHUS TeMITepaTyphl Ha cMenieHue |(To TeroBomy dhdexTy: sK30-
XUMHUYECKHUX XMMHYECKOTO PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. IIpakTUKO-OpUEHTHPOBAHHBIE
PaBHOBecue 3a/1aHus Ha IPUMEHEHUE
XAMUYECKHUX npuniuna Jle [larense ps




Monayas / Paznen

Ne / Tenta PesyabraT 00yyeHnus OueHoYHBIC MEPONIPUATHS OK
peaxuuit HAXOXKJCHUS HAIPaBJICHUS
CMELIEHUS PABHOBECHS
XUMUYECKON PEAKLIUU U aHAJIU3
(bakTOpOB, BIUAIOIIUX HA
CMEILEHNE XUMUYECKOTO
paBHOBECHS.
3. JIaboparopHast pabota
«M3ydyeHune BIUSHUS pa3IUuYHbIX
(hakTOpOB Ha CMEIIECHUE
XMUMHUYECKOI'O PAaBHOBECHUS».
6 Paznen 6. Uccnenoats nucnepcusie  |KonTponbHast pabota o Teme
JucnepcHble CHCTEMBI «/lucriepcHble CUCTEMBD)
CUCTEMBI
6.1 |ducnepcHbie Paznuyate nctuHHBIE 1. 3agaun Ha TPUTOTOBJICHUE OK 01 OK 02
CUCTEMBI U PacTBOpPBI, KOJJIOUIHbBIE pacTBOpPOB.
bakTopbl UX pacTBOpHI U 2. IIpakTuKO-OpHUEeHTUPOBAHHbIE
YCTOWYMBOCTHU rpy0oMCcIepCHBIE CUCTEMBI |pacdeTHBIC 3aaHus Ha
Ha OCHOBE XUMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
9KCHEPUMEHTA UCIOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA.
6.2 |UccnenoBanue HccnenoBath pusmko- JIaGoparophas paboTa (Ha OK 01
CBOWCTB XMMHUYECKHE CBOMCTBA BBIOOD):
JMCTIEPCHBIX pa3IMYHBIX BUJIOB — IIpuroroBienue pacTBOpoOB;
cucTeM JUCTIEPCHBIX CHCTEM — HMccnenoBanue TucnepcHbIX
CHUCTEM.
7 Pazpen 7. Hccnenosats cBOMCTBA
KauecTtBennsbie OpPraHUYECKHUX H
peakuun HEOPraHUYECKUX BEILECTB C
OoOHapyKeHUs HCIIOJIb30BaHUEM
OpPraHMYECKUX U  |[KAYeCTBEHHBIX PEaKLUi
HEOPraHUYECKUX
BELIECTB
7.1 |OGHapyxeHue Hccnenosatsb 1. JTaboparopHast pabota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHUYECKUE PEaKIIUU
AHHOHOB kaTuoHOB [-VI rpymm;

— AHaJIMTUYECKUE peaklun
AHUOHOB.

2. IIpakTuyeckue 3a1aHus Ha
COCTABJICHUE YPaBHEHHUU
peakiuii oOHapy>KeHUs
KaTHOHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJIEKYJIIPHON
1 MOHHOH Qopmax.




Monayas / Paznen

Ne / Tenta Pe3yabTaTt 00yueHus OueHovyHbIe MEPONIPUATHS OK
7.2 |OOHapyxeHHe HccnenoBath 1. JlaboparopHuas pabota (Ha OK 01
OpraHUYECKUX KayeCTBEHHbIE PEeaKINU BBIOOD):
BEIIICCTB OpraHMYECKUX coeAnHeHM |— KadecTBeHHBIE peakiuy Ha
OTJIEIbHBIX OTJIEIBbHBIX KJIACCOB OTJICJIbHBIE KIIaCcChl
KJIACCOB C OpPraHUYECKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavecTBeHHbIi1 aHanmu3
KaueCTBEHHBIX OpPTaHUYECKUX COSAMHECHUN T10
peaxui (YHKIIMOHATBHBIM TPYTIIIaM.
2. [IpakTudeckue 3a1anus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii 0OHapy>KeHUs
OpPraHUYECKUX COCAMHEHUN.
] [TpuknagHot MOAYJIb
8 Paznen 8. OneHuBaTh NOCIEACTBUSI 3amura Keiica (¢ ydeToM
Xumusi B ObITY U |OBITOBOM U Oynymiei mpodeccuoHanbHON
MIPOU3BOJICTBEHHO |[IPOU3BOJICTBEHHOM JESITEIIbHOCTH)
i IeITeTbHOCTH  |IeSATCIIbHOCTH YEJIOBEKA C
YeJI0BeKa MO3UIUH SKOJIOTUIECKON
0€301acHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus — |Keiic (¢ yuerom Oyaymieit OK 01 OK 02
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodeccnoHanbHOM OK 04 OK 07
W IEATEIIbHOCTH  |IPOU3BOJICTBEHHOM NeSATETLHOCTH) IIK 1.1-1.4
YenoBeKa NESITEIbHOCTH YelioBeka ¢ [Bo3MokHbIE TeMbI KEICOB: MK 2.1-2.8
MO3ULIMNA SKOJIOTUYECKON 1. Ilorennenue kIuMara u IIK 3.1-3.6
0e30MacHOCTH BBICBOOOYK/ICHUE Ta30BBIX IK 4.1-4.5
THUAPATOB CO JIHA OKEaHa. IIK 5.1-5.5
2. Bynyimue marepuansl s
aBWa-, MalIMHO-
pUOOPOCTPOCHHUS.
3. HoBble maTepuansl ams
COJTHEYHBIX Oatapeil.
4. JlekapcTBa Ha OCHOBE
PaCTHTENBHBIX MIPETapaToB.
9.1 |PazmenO.1. WNuTepnperupoBath 3amuTa yuyeoHo-
HccnenmoBanue 1 |XUMUYECKHE MPOIECCHI K [MCCIIEA0BATEIHCKOTO MPOEKTA (C
XUMUYECKUN sBIeHUs B Orocgepe ydeToM Oyayien

aHaJIu3 00bEKTOB
6uocdepsl

npodecCuoHaATBHON
JeSATEIbHOCTH)




Mopnyas / Pa3nea

Ne / Tenta Pe3yabTaTt 00yueHus OueHovyHbIe MEPONIPUATHS OK
9.1.1 |OcHoBBI Boimonusate nonuenii uka | 1. JlaGoparoprast pabota OK 01
nabopaTopHOH AKCTIIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOpHOH MK 1.1-14
IIPAKTUKYU B UCCJIEIOBAHMUSI C MIPaKTUKN». IIK 2.1-2.8
po)eCCHOHANIBH  |COOJTIOICHUEM MPaBHIT 2. TunoBbIe pacyeTsl MO IIK 3.1-3.6
BIX JTabopaTopusx [0e30macHOro OOpameHns C |TeMaTHKe SKCIIEPUMEHTA. IIK 4.1-4.5
BEIIECTBAMU U 3. 3amauu Ha BLIYUCIICHUE IIK 5.1-5.5
71a060paTOPHBIM CpEIHETO 3HAYCHHUS
00opyaoBaHUEM AKCIIEPUMEHTAIIbHBIX JAHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3JIMYHON
dhopme (Tabauna, rpaduk,
OTYeT, JOKJIAJl, TPE3CHTALINS ).
9.1.2 | XuMunueckuii Hccnenosath xumuueckuii |1. Tect «CBoMCTBA U COCTAB OK 01 OK 02
aHaJIu3 Mpo0 BOABI |COCTAB MPOO BOJIBI BOJBDY. OK 07
2. 3amanne « XUMHUYECKHIT K 1.1-1.4
COCTaB BOJIbI, TUI BOJBI U IIK 2.1-2.8
CIocoObI €€ MPUMEHEHHUs» (C IIK 3.1-3.6
ucnosb3oBanueM HopmaTuBHbIX |IIK 4.1-4.5
JIOKYMEHTOB). IIK 5.1-5.5

3. IlpakTuKO-OpUEHTHPOBAHHBIE
TEOpeTUYECKHE 3aJJaHNs Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPQ)KEHUS KOHLIEHTPALUH U
nepecyeT KOHLEHTpaui (c
UCIOJIb30BAHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuncTtka BOAbI OT
3arpsA3HEHUN;

— Omnpenenenune pH Bozab! 1 ee
KHCJIOTHOCTH;

— Onpesenenne KecTKOCTU
BOJIbI U CIIOCOOBI €€
yCTpaHEHHUs.




Monayas / Paznen

Ne / Tenta Pe3yabTaTt 00yueHus OueHovyHbIe MEPONIPUATHS OK
9.1.3 | Xumuueckuit UccnenoBars xumuueckuii|l. Tecr «Opranumdyeckue u|OK 01 OK 02
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUSI |HEOPraHNYECKHE BenlectBa, |OK 07
Ka4ecTBa Bxojsaume B cocraB npoxykros|IIK 1.1-1.4
MIPOJIyKTOB TTUTAHUS. IIK 2.1-2.8
NIUTaHUS 2. IlpaxTtuxo-opuentuponannsie|IIK 3.1-3.6
3a/IaHus o kynuHapHoi | ITK 4.1-4.5
TEMaTHUKe. K 5.1-5.5
3. JlaGoparopnas pabGora (Ha
BBIOOD):

— OOHapyXCHHE HUTPATOB B
MPOYKTaX MUTAHHUS,

— MHccnenoBanue MpoayKTOB
MMUTAHUS HA HATHYUE YTIICBOJIOB
(Myka, TBOpPOT, MOJIOKO, HOTYPT)
Ha HaJIA4ue yTJIEBO/IOB

(kpaxmail, TJIFOKO3a, caxaposa).

Pe3ysbTaThl BOCIUTAHUS
(chopmupoBannbie JIP)

OcHOBHbIE MOKA3aTeJIN OLIEHKH
pe3yJabTara

JIP 4. IIposiBnsitonuii U JEMOHCTPUPYIOIINN YBaXKEHUE K
JIOASIM TPY/1a, OCO3HAOLINI LIEHHOCTh COOCTBEHHOIO
Tpyna. Crpemsiuiics K GOpMHPOBAHUIO B CETEBOM Cpefie
JUYHOCTHO U NMPO(eCcCHOHAIBHOTO KOHCTPYKTUBHOTO
«IM(PPOBOTO creaar.

JIP 7. Oco3Haromuii IpUOPUTETHYIO LIEHHOCTD JINYHOCTU
YeJI0BEKa; yBAXKAIOINN COOCTBEHHYIO U UYKYIO
YHHUKQJIBHOCTh B Pa3IMYHbIX CUTYalUsIX, BO BceX Gpopmax
Y BUJIAX JI€ATEIBHOCTH.

JIP 8. IIposBasiomuil 1 JEMOHCTPUPYIOLINN YBaXKEHHUE K
IIPEACTABUTEISIM PA3JIMYHBIX STHOKYJIbTYPHBIX,
COLMAJIbHBIX, KOH(PECCHOHATBHBIX U MHBIX TPYIII.
ConpuuacTHbIN K COXPaHEHUIO, IPEYMHOXKEHHUIO U
TPAHCISALUU KYJIBTYPHBIX TPaIULUI U HEHHOCTEN
MHOTOHAIIMOHAJILHOTO POCCUICKOTO IOCY1apCTBa.

JIP 20. CriocoOHBI TeHepUpoBaTh HOBBIE HJIEU IS
perieHus 3a1a4 nudponoi

9KOHOMHKH, T€pecTpauBaTh CIOXXHUBIIHECS CIIOCOObBI
peuieHus 3anay,

BBIIBUTaTh AJIbTEPHATUBHBIE BapUaHTBl JEHCTBUM C
LENbI0 BBIPAOOTKM HOBBIX ONTHUMAJIBHBIX aJITOPUTMOB;
MO3ULIMOHUPYIOLIHI ceOs B CeTH Kak

pe3yJAbTaTUBHBIN U IPUBJICKATEIbHBIN YYaCTHUK
TPYJOBBIX OTHOIIEHUI.

HaOJII0/ICHNE U aHAJIN3 PE3YJIbTaTOB
MPaKTHYECKUX padoT, 3a
OpraHu3alMed KOJJIEKTUBHOM
JIeATEIbHOCTH;
KOHTPOJIbHOE TECTUPOBAHHUE;
cobeceqoBaHuE;
HaIMCaHKE U 3aIIuTa pedepaTosB;
YCTHBIN U IMCbMEHHBIN OIPOC
oOyyJaronmxcs;
POJIEBBIEC UTPHI;
uccaeaoBarenbekas pabora;
(G depeHIIMPOBAHHBIN 3aUET.




Pazgen S. Oco0eHHOCTH OpraHM3anuM y4YeOHbIX 3aHATHI TNpPH peau3aluu
001Ieo0pa3oBaTeIbHOM JAUCHUIVIMHBI € Y4eTOM NPpo¢ecCHOHAIBbHOM HANPAaBJIEHHOCTH
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl cpeHero npogeccuoHAJILHOT0 00Pa30BAHUA

5.1. Cneunduka opraHu3zamum y4eOHBIX 3aHATHA C YYETOM JIOCTHIKEHUH, 0003HAYCHHBIX
BBIIIIE  PE3YJIbTaTOB, MEXAHW3MOB, WHCTPYMEHTOB  pealu3alui  [podecCHOHATBHON
HAIpPaBJIEHHOCTH 0011e00pa30BaTeIbHON JUCIIUILTUHBIL.

[IpuopureTHpIME hOpMaMH OpraHU3AINN 3aHATHN CIIEAYET ONPEACTHUTh:

- nOpoOJeMHBIE JEKIUY;

- OuHapHbBIC 3aHATUS;

- MpaKkTUYEeCKue paboThI;

- DOKCKypcMH B YYeOHBIX, Y4eOHO-IIPOM3BOJICTBEHHBIX JAOOPAaTOPHIX, MAaCTEPCKHX,
y4eOHO-OMBITHBIX ~ XO3MWCTBaX, YYE€OHBIX TMOJUIOHAX W  HUHBIX  CTPYKTYPHBIX
NoJpa3JelieHusIX  00pa30BaTeIbHOW  OpraHu3alMd, a TaKkKe B  CIELHAIBHO
000pyI0BaHHBIX TOMEIIEHUSIX MPOPUIBHBIX OPraHU3AIIHIA;

- UrpoBble GOpMBI 0OyUEHHUS,

- METOJ aHaJ13a KOHKPETHBIX CUTYaLUH.

5.2. UuTepHeT-pecypcebl

1. http:// www.oilrtvjew.ru/

2. http://school-collection.edu.ru/
3. http://ru.wikipedia.org/wiki



http://www.oilrtvjew.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




