Ipunoowcenue 1.12.
Kk OIIIIKPC no npogeccuu

54.01.06 Hzeomosumenv xy00HcecmeeHHbIX
uz0enuti uz Memaiia

PABOYAJ ITPOTPAMMA
OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O I[IPEAMETA

XUMUA

(bazosvlil yposeHv)

o npodeccuu
54.01.06

H3roroBuTeb XYAOKECTBCHHBIX u3JeJni U3 MeTajlia

r. ITaBnoBso

2025 .



COJAEP/KAHUE

1. OGmras xapakTepuctuka pabodeil mporpaMMbl 00111€00pa30BaATEIHHON TUCHUTITUHBI « XUMUSD) ......... 1
2. CTpyKTypa U coaepKaHue 00IIe00Pa30BATETEHON JUCIIUTIIHHBL .......veerevreerereeenereeeereesareennneesseeesseens 9
3. YcioBus peanu3aiuy mporpaMMbl 001Ie00Pa30BATEITBHON TUCIIHTITHHBL ..........ecveeeeeereseeneessreneeeneenns 20

4. KoHTpOJb 1 OIIEHKA Pe3yIbTaTOB OCBOCHUS 0011€00Pa30BATETbHON TUCITUIIIUHBL ......veeveeeenveeneeenniee. 21


file:///C:/Users/user/Downloads/русский%20Ювелир%20(3).docx
file:///C:/Users/user/Downloads/русский%20Ювелир%20(3).docx
file:///C:/Users/user/Downloads/русский%20Ювелир%20(3).docx
file:///C:/Users/user/Downloads/русский%20Ювелир%20(3).docx

1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILIUHBI «XUMUS»

1.1. MecTo auCHMILVIMHBI B CTPYKType OCHOBHOIi mpodeccnoHalbLHOI 00pa3oBaTeJbHOM
NporpamMmsbl

O6meoOpa3oBarenbHas  JUCHUIUIMHA — «XUMHUS»  SBIACTCA 00s13aTeIbHON  YacThIO
o0mieoOpa3oBarenbHOr0 LHKIA 00pa3zoBaTesnbHON mporpammel B coorBerctBuu ¢ PI'OC CIIO mo
npodeccuu 54.01.06 M3rotoBuTens Xyn0KECTBEHHBIX U3/ETIHI U3 MeTalIa.

TpynoeMKoCTh AMCUMITIUHBI «XUMUS» Ha 0a30BOM ypoBHE cocTaBisieT 72 wyaca. [Ipaktuko-
OPUEHTUPOBAHHOE COJIEP’)KAHUE BKIIFOUEHO BO BCE Pa3Iesibl IPOTrPAMMBI.

[lepuon o6yuenus 1 kypc.

1.2. Hean u niiaHupyemMblie pe3yabTAThl 0CBOEHHS U CHUIITIUHBI

1.2.1. Ilesu u 32124 JUCHUILIHHDBI

Copep:xanue mnporpaMmbl 0011e00pa30BaTeNbHON AUCHUIIIMHBL «XUMHS» HANpaBiIeHO Ha
JOCTH)KEHHE CIEAYIOIIMNX HeJIei:

— (¢$OpMHUPOBAHHE CHCTEMBl XHMHUYECKMX 3HAHWUU KaK BaXHCHINIEH COCTAaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOHl JiekaT KIIOYeBbIC MOHATHS, (PyHIaMEHTaIbHbIC
3aKOHBI U TEOPUU XUMUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U TOHUMAHUE CYIIHOCTU JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMIIEHHWE C HCTOPHEH HX pa3BUTUS U
CTaHOBJICHUS;

— (¢opMUpPOBaHHE ¥ pa3BUTHE TPEJCTABICHUNA O HAYYHBIX METOJAX II03HAHUS BEIIECTB U
XUMHUYECKHUX DPEaKIuii, HEOOXOAMMBIX ISl MPUOOpETEeHUs YMEHUN OPHUEHTHUPOBATHCA B MHpE
BEILIECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIINX MECTO B IIPUPOJIE, B IPAKTHUECKOW U MOBCETHEBHOM
KU3HU;

— Ppa3BUTHE yYMEHHUH U CIIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HaONIOJCHHEM M OOBACHEHUEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30M1acCHOT0 OOpaIeHHsI C BEIIECTBAMH.

3agaum IUCHUIIMHBI:

1) chopMupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUICCKUX MTPOIIECCOB U SIBJICHUN B
OKpYXKaloIllle cpene, LEJIOCTHOW HAay4YHOM KAapTHHBI MHUpPa, B3aUMOCBS3U W B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATh (OPMYJIBI HEOPTaHUYESCKHX M OPraHUYECKUX BEIICCTB, YPAaBHCHUS
XUMUYECKUX pEaKIi, OOBACHATH HX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATBl XUMHUUYECKHX
SKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEICHUS MPOCTEUIIUX XHUMHUYECKUX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C CcOOMI0JIeHNEeM MpaBuil 0e30MacHOro oOpalleHusi ¢ BEIIeCTBaMU M J1a0OpaTOPHBIM
o0opyoBaHuEM;

4) pa3BUTh yMEHHUSA HCIOJIB30BaTh HWHOOPMAIIMI0O XHWMHUYECKOTO XapakTepa U3 Pa3TUUIHBIX
HMCTOYHHUKOB;

5) copMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACATEIBHOCTH M XMUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX IPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKEHUN XUMHUYECKON HAYKU M TEXHOJOTHUU IS
Pa3BUTHSA COLIMATBLHON U IPOU3BOJCTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yJibTaThbl 0CBOCHHS 001e00pa3oBaTebHOH JUCHUILINHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kox n HaumeHnoBanme Ils1anupyemMble pe3yabTaThl OCBOCHUS TUCHMIIHHBI
tz&ﬁlgzsrzg Oo0uue- JAucuunimHapHbie

OK 01. Beibupats JIMYHOCTHBIE Pe3yJIbTAThI A0/KHBI OTPAXKATH B YACTH: JAucuuniimHapHbie pe3yabTaThbl JOJKHbBI 0TPAKATD:

CIOCOOBI pelIeHUs TPYAOBOr0 BOCIIUTAHUA: ITP6 01. chopMUPOBAHHOCTH MPEJCTABICHUI: O XMMHUYECKOMN

3a1a4 — TOTOBHOCTh K  TPyAy, OCO3HAHHWE IIEHHOCTH | COCTABJIAIONIEN €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIH

npodeccuoHaNbHOM MacTepcTBa, TPYAOTO0HE; XUMHUM B TIO3HAHUM SBJICHUH NpUPOIbl, B (POpMHUPOBAHUU

JACATCIIBHOCTH — TOTOBHOCTBH K aKTUBHOUN JesTeIbHOCTH | MBIIIIICHUS W KYJIbTYPBI JIMYHOCTH, €€ q)YHKHI/IOHaJH)HOI;'I

MPUMEHHUTEIBHO K TEXHOJNIOTHYECKOH M CONMANBHONW  HANPAaBIEHHOCTH, | [PAMOTHOCTH, HEOOXOIUMOH JUIsl PENIECHHS IPAKTUIECKHX 33124

Pa3sINIHbIM CIIOCOOHOCTD UHULIUHAPOBATH, IJIAaHUPOBATh u| 1 OSKOJIOTHYCCKH 000OCHOBAaHHOI'O OTHOIICHUS K CBOCMY

KOHTCKCTaM CaMOCTOATENBHO BBITIOIHATD TAKYIO NEATEIBHOCTD; 3[I0POBBIO ¥ IPHUPOJIHOM CPEJIE;
- MHTEpeC K pasindHbiM chepam npodeccuonanproii | IIPO 02. BiageHne CHCTEMOil XHMHYECKHX 3HAHHiA, KOTOpas
JEATENHHOCTH. BKJIIOUAET:  OCHOBONOJAralmiue MOHATHS  (XUMHUYECKUI
MetanpeamMeTHbie pe3yJabTaThl J0JKHBI OTPAXKATD: DIIEMCHT, aTOM, OJICKTPOHHas o00oJo4YKa aroma, s-, p-, d-
OBianenune YHHMBEPCAJIbHbIMHA y4eGHbIMH | HICKTPOHHBIC opOUTaI aTOMOB, UOH, MOJIEKYJla, BaJIEHTHOCTD,
M03HABATEILHBIMH JeCTBHSMHU: ANEKTPOOTPUUATEIBHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKast
a) 6a30BbIe JOrHYECKHE eI CTBHU: CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00beM, yriepoaHbIil
- CaMOCTOSITENILHO (hOPMYITUPOBATH U aKTyaau3uposars | CKCICT, ‘byHKHHOHaﬂI’Haﬂv rpynma, — paaukai, — H30MEpHs,
poGIIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE; MU30MEpbI, TOMOJIOTMYECKUH Psii, TOMOJIOTH, YIJIEBOJOPOIbL,

KHCJIIOPOA- M a30TcoAcCprKalue COCAWHCHUA, OHOJIOTHYECKHU

- yYCTAaHABIWBATh  CYIIECTBEHHBIM  MPU3HAK  WIH
aKTHUBHbBIC BellecTBa (YrJeBOMBI, JKUPBI, OENKH), MOHOMED,

OCHOBAaHMA JId CPaBHCHUA, KJ'IaCCI/I(bI/IKaI_II/II/I n O606H.I€HI/IH;

_ OTIPE/ICIATS nemm IeATEIBHOCTH, sajaparp | NOTAMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYIAPHBIE
MAPAMETPHI M KPHTEPHH HX JIOCTHKEHHS,; COS/IMHEHMS, KPUCTAILIMYECKass PEIETKA, THILl XHMHYECKHX
peakuuit (OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
- BBISIBJISITH  3aKOHOMEPHOCTH U NPOTUBOpEUUs B
. SHAOTEPMHUYECKHE, PEaKIuu HOHHOrO OOMeHa), pacTBop,
paccMaTpUBaEMbIX SIBJICHUSX;
AIIEKTPOJINUTHL, HERJIEKTPOJIUTHL, ANEKTPOJIUTUYECKAs

- BHOCHTh KOPPEKTHBBI B JI€ATEIbHOCTH, OIICHHBAThH
COOTBETCTBUC PE3YyIbTATOB OejaAaMm, OLCHHUBATH pUCKHU
MOCIICACTBHH JEATCIBHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKHUE JIeliCTBUS:

- BJIAJICTh HAaBBIKAMU YYEOHO-HCCIICIOBATEIBCKONH U
IPOEKTHOH JIEATETFHOCTH, HAaBBIKAMU pa3perieHsl Mpooiiem;
— BBISABJISATH IMPUIUHHO-CIICACTBCHHBIC CBsA3U n
aKTyaJIM3UpPOBATh 33/1a4y, BBIABUIaTh T'MIIOTE3Y €€ PEUICHUS,
HaXO0JUThb APIryMCHTEI JJIA J0Ka3aTcJIbCTBa CBOUX

JIMCCOLMAIMs,  OKHUCIUTENIb, BOCCTAaHOBUTENIb,  CKOPOCTh
XUMUYECKOW pEeaKIi, XMUMHYECKOE DPABHOBECHE), TECOPUU H
3aKOHBI  (TEOpUS XUMHYECKOTO CTPOCHHSI OPraHUYECKHX
Bemects  A.M. DbyrnepoBa, Teopus  INEKTPOJUTUYECKOH
Jucconuanum, nepuoguueckuit 3axkon .M. Meneneena, 3akoH
COXpaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK
XUMUH, (PAKTOJIOTHYCCKHUE CBEICHUS O CBOMCTBax, COCTaBe,
MOJIydeHUM ¢ O€30MacHOM  HCIOJIb30BAHMHM  BaKHEMIIIHMX




YTBEPKJICHMM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

- AQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE PEIICHUS 3a1a4u
pe3ynbTaThl, KPUTUYECKU OLICHUBATh WX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

- YMETb IIEPEHOCUTh 3HAHUSA B IIO03HABATEIBHYI) H
NPAaKTUIECKYIO O0JIACTH KU3HEACATEIIEHOCTH.

HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB B OBITy W
MPAKTUYECKOH eATeIbHOCTH YEJIOBEKa;

ITP6 03. chopMHUpOBaHHOCTH YMEHHI BBISABISITH XapaKTEPHBIC
NPU3HAKA U B3aUMOCBS3b M3YUYEHHBIX MOHITHH, MNPUMEHSITH
COOTBETCTBYIOIIUE IMOHITHS IPU OMMCAHUN CTPOCHUS M CBOMCTB
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB U UX MPEBPAICHHIA;
BBISIBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C TOHATHAMU H
MPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX TPEIMETOB;
P66 04. chopMHPOBAHHOCTL yMEHHHA  HCIIOIH30BATh
HAUMEHOBAHUSI XHUMHUYECKUX COCAMHEHHH MEXIYyHapOIHOTO
COK3a TEOPETUYECKOM M NPUKIAJHON XUMUU U TPUBHAIBHBIC
HA3BaHUS BaXKHEUIINX BELIECTB (ITUJICH, alleTUJICH, TIHIIEPHUH,
denon, dopmanbaeru, YKCycHas KHCIOTA, TIHIMH, YTapHBIA
ra3, yrieKuciblid Ta3, aMMHUaK, TalleHas W3BEeCTb, HeraiieHas
U3BECTh, NMUTHEBAs COAA W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, YpaBHEHHS
XUMHYECKHX DPEaKUUl, OOBSICHATH WX CMBICT; HOATBEPKIATH
XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMH M 3aIUCSIMU YpaBHEHHHA
XUMHUYECKHUX PEaKIIHii;

P66 05. chopMUPOBAaHHOCTH YMEHUH  YCTaHABJIMBATH
MPUHA]JICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB K OIPENEIIEHHBIM KJIACCaM M TPYIIaM COEAMHEHUH,
XapaKkTepu30BaTh MX COCTaB M BaXKHEHIIME CBOICTBa;
OTIpEeNeNIATh BHJIBI XUMHUECKUX CBSI3€H (KOBaJeHTHAsi, HOHHAs,
MeTaJlJIN4ecKasi,  BOJOPOAHAs), TUIBl  KPUCTAJUIMYECKUX
pEIIeTOK BENIECTB; KIacCu(UIIMPOBATh XUMUYECKHE PEAKIINH;
ITP6 07. chopmupoBaHHOCTH YMEHHI MPOBOAMTH PAcUeThl IO
XUMHYECKHM (popMyJiaM U ypaBHEHUSIM XUMUYECKHX PEAKIUH C
UCIONIb30BaHUEM (DU3MUECKUX BEIMYUH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: MAacChl, OOBeMa
(HOpMallbHBIE  YCTIOBHMSI) Ta30B, KOJIMYECTBA  BEIIECTBA;
UCTIOJIB30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUSA I TPUHSATHS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHECHHEM.




OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOWCKa, aHAIN3a U
UHTEPIpETAIUN
UHPOPMALIUHU 1
UH(POPMALIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHCHUS 32184
po(hecCHOHATLHOM
JeSITeIIbHOCTH

JInuHOCTHBIE pe3yJIbTAThl JOJKHBI OTPAXKATH B YACTH:
HeHHOCTH HAYYHOI0 NO3HAHUSA:

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU
U OOIIECTBEHHON NPAaKTUKM, OCHOBAHHOTO Ha Juaiore
KYJIBTYp, CIIOCOOCTBYIOILIEIO OCO3HAHUIO CBOEr0 MecTa B
IOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M  YUTATEIbCKOU
KYJIBTYPbl KaK CPEACTBAa B3aUMOJEHCTBUS MEXY JIIOJABMU U
MO3HAHUS MUpA.

MeTtanpeamMeTHbie pe3yJabTaThl JOKHBI 0TPAKATH:
OBianenue YHHBEPCAJIbLHBIMH y4eOHBIMU
NO3HABATEJbHBIMH 1eHCTBUAMM:

B) pa6ora ¢ ungopmanueii:

- BJIAJCTh HAaBBIKAMHU IMOJNyYeHHS HMH(POpPMAIUN U3
VCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTENIBHO OCYIECTBISATh
NOMCK, aHallu3, CUCTEMAaTH3alUI0 U  HMHTEPHPETALHUIO
UHGOPMALIMU pa3IMYHBIX BUJIOB U (OPM IpEJICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHbIX (hOopMaATaX C yueTOM
Ha3zHaueHUs] MH(OpMAIMKM U EIEBOW ayIUTOPHH, BHIOUpas
ONTUMAJIbHYIO (hOPMY MIPEICTABICHUS U BU3yaIU3alUH;

- OLICHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTD
UHPOpPMALIMK, €€ COOTBETCTBHE IPAaBOBBIM M MOpPAJIBHO-
TUYECKUM HOPMaM,;

- BJIAJCTh HABBIKAMHU pACIO3HABaHUS U 3aLIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€30IaCHOCTH JINYHOCTH.

JAucnunminHapHbie (MpeaMeTHbIe) pe3yJbTAThl U JOJKHBI
O0TPaKaTh:

ITP6 06. BianeHNE OCHOBHBIMH METOJAaMHU HAyYHOTO NMO3HAHUS
BEIIECTB M XMMUYECKHUX SIBJICHUHM (HaOJoJIeHHe, HU3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

ITP6 07. chopMUpOBaHHOCTH YMEHMH MPOBOJMTH PACUETHI IO
XUMHYECKHM (popMyJiaM U ypaBHEHUSIM XUMUYECKHX PEaKIUH C
UCIOJIb30BaHUEM (PU3MUYECKUX BEIMYHMH, XapaKTEpU3YHOIUX
BEIIECTBA C KOJIMYECTBEHHOHM CTOPOHBI: MAacChl, OOBeMa
(HOpMaJIbHbIE ~ YCIIOBMsI) Tra30B, KOJMYECTBA  BELIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHWYECKUE 3HAHUS JUISl PUHATHUS
pELIECHUI B KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdopMUPOBAHHOCTH YMEHMI IUIAHUPOBATH U
BBIMOJHATh ~ XUMHUYECKHMI  JKCIEpUMEHT  (IIpeBpalLCHUS
OpPraHMYECKUX BEILECTB IIPU HArPEBaHUM, [TOJIyY€HHUE ITHIICHA U
U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMM HA AJIbJIETH/IbI,
KpaxMaJl, YKCYCHYIO KHUCIJIOTY; JeHaTypauusi O€JKOB IIpH
HarpeBaHuM, LBETHbIE PEAKIMU OEIKOB; IMPOBOAUTH PEAKLUU
HMOHHOTO OOMEHa, OIpEeleNATh Cpeldy BOAHBIX pPAacTBOPOB,
Ka4eCTBEHHBIC PEaKIMU Ha cyiab(har-, KapOOHAT- M XJIOPHUI-
AQHUOHBI, Ha KaTUOH aMMOHHs; DPELIaTh 3KCIEPUMEHTAJIbHbBIE
3anaun 1o Temam "Mertamibl" u "Hemeramibl") B COOTBETCTBUU
C TMpaBWIaMU TEXHMKM O€30MaCHOCTH MpH OOpallleHuu c
BEIIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAaHUEM; MPEICTABIIATH
pe3yibTaThl XUMHUYECKOTOo JKCIepUMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX peakiuuii u (GopMymupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

P66 09. chopMUPOBAaHHOCTH YMEHHUS  aAHAIU3HPOBATH
XMMHUYECKYI0  MHQPOpMAaLMI0, IOJIY4aeMyl M3  pa3HbIX
HUCTOYHUKOB (CPEICTB MacCOBOW WHQOpMaIMH, ceThb MHTEpHET

U JIPYTHE).

OK 04. O¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUICKTHBE

H KOMaH/JC

JIn4HOCTHBIE Pe3yJbTATHI H0JKHBI OTPAKATH B YACTH:
rpakKIaHCKOI0 BOCIIMTAHMSA:

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTH B
MHTEpECcax rPaIaHCKOTo 00IIeCTBa;

I[I/ICIII/IHJII/IHapHLIe (l'lpe}lMeTHble) pe3yjJbTaTrbl U A0JKHbI

0TpaKaTh:
IMP6 08. chopMUPOBAHHOCTH YMEHHH IUTAHUPOBATH U
BBIMIOJIHATh ~ XMUMHYECKHH  OKCIIEPUMEHT  (IpeBpalleHHUsI




- YyMEHUE  B3aUMOJECHCTBOBATH C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUHM C WX (QYHKOHSIMH U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yabTaThl J0JKHbI 0TPAXKATh:
OBiaieHne YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU
JeliCTBUAMM:

0) coBMeCTHAs 1eITeJIbHOCTD:

- ITOHHUMATh u HCII0IL30BaTh MIPEUMYIIEeCTBa
KOMaHJIHOH ¥ MHJAMBUIYaJIbHON PabOTHI,

- MPUHUMATh  [EJIM  COBMECTHOH  JI€ATEIIbHOCTH,
OpraHW30BBIBATH M KOOPAMHUPOBATH JEHUCTBHUS TO €€
JIOCTHPKEHHIO: COCTaBJISITh IUJIaH JCHCTBHUH, pacnpeneisaTh
pOJIM C YY4ETOM MHEHUN YYaCTHUKOB OOCYXIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI.

OBiaagenue YHHBEPCAJbHbIMH peryJsiTHBHBIMH
NeHCTBUSAIMU:

r) IpUHATHE ce0sl U APYTUX JI0Jei:

- MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX JIIOJEH NpU
aHaJIM3e Pe3ybTaTOB JICITEIbHOCTH;

- MpU3HABAaTh CBOE MPABO M MpaBO JAPYruUX JIOJACH Ha
OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C IMO3UIUH
JIPYTOro 4eyIOBeKa.

OpPraHWYECKUX BEIIECTB MPU HArPEBaHUH, MOJyUCHHE STUIICHA U
U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH Ha aJbJETH/IbI,
Kpaxmajl, YKCYCHYI KHCJIOTYy;, JCHaTypamus OCIKOB IpHu
HarpeBaHWH, I[BETHHIC PEAKIUU OEIKOB; MPOBOAWTH PEAKIIUU
MOHHOTO OOMEHAa, ONpEeIeNsiTh Cpeay BOJHBIX PacTBOPOB,
KauyeCTBEHHbIE peaklud Ha Ccyib(par-, KapOoHAT- U XJIOPUI-
AQHUOHBI, HA KAaTHMOH aMMOHHS; peIIaTh SKCIEPUMEHTAIbHbBIC
3ajaun 1o TemaMm "Metamisl" u "HemeTambl") B COOTBETCTBUH
C TpaBWIaMH TEXHHKH O€30MacCHOCTH TpH OOpalleHuu C
BEIIECTBAMH U JTAOOPATOPHBIM 00OPYJOBaHHEM; IMPEACTABIATH
pe3yNIbTaThl XUMHYECKOTO JKCIEPUMEHTa B (OpME 3aluch
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (GopMyiIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB.

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>KaroIle Cpebl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUU KIUMara,
TIPUHITAITBI
OEpEIKITUBOTO
IIPOM3BO/ICTBA,

3 dexTuBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYAITUIX

JIn4HOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPA’KATH B YACTH:
IKOJOTHYECKOr0 BOCIIMTAHMSA:

- c(OPMHUPOBAHHOCT  HKOJOTUUECKOW  KYJIbTYpHI,
IIOHUMAHUE BIMSHUSA COLNAIBbHO-2KOHOMHUYECKUX IIPOLIECCOB
Ha COCTOSIHME NPUPOJHON U COLMAJIBHOM Cpefbl, OCO3ZHAHNE
r7100aIbHOTO XapaKTepa IKOJIOTNIECKUX IpodiieMm;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUM B
OKpY’Kalolled cpesie Ha OCHOBE 3HAHUSA LIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUYECTBA;

- AKTMBHOE HENPHUATHE IEHUCTBHM, NPUHOCALIUX BPEI
OKpYy>Karolleu cpene;

- YMEHHE IIPOrHO3UPOBAaTh HeOJaronpusTHbIE

JAucunminHapHbie (MpeAMeTHBbIE) Pe3yJbTAThl M AO0JKHBI
0TPakKATh:

ITP6 01. chopMUPOBAHHOCTH MPEICTABICHHUIA: O XHUMHYCCKON
COCTaBJISIFOLLEH €CTECTBEHHOHAYyYHOM KapTUHBI MUpa, pPOJU
XUMUU B TIO3HAHUM SBJICHHWA TNPUPOIBI, B (PopMHpOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PyHKIHMOHAIBHOMN
rPaMOTHOCTH, HEOOXOAMMOM ISl pEIIEHUs MPAKTHUECKUX 3a1a4
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpesie;

IIP6 10. cdhopmupoBaHHOCTH, YMEHUH COOIIOJATH TMpaBUia
OKOJIOTHYECKH  I1e1ecOo00pa3HOro TOBEIEHUST B OBITY U
TPYJIOBOM JI€ATEIbHOCTH B LIEJIAX COXPAHEHUSI CBOETO 30POBbS
Y OKPYXAaKUIEH MNPUPOAHON CpEAbl; YUYUTHIBATH ONACHOCTH




DKOJIOTUYECKUE TOCIEACTBUS IPEAPUHUMAEMBIX JNEHCTBUM,
MpeA0TBpalaTh UX.

MeTtanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH:
OBianenune YHUBEpPCAJIbHBIMHA Y4eOHbIMH
NO3HABATEJbHbIMH el CTBUSIMM:

B) pabota ¢ undgopmanmueii:

— UCIIONIb30BAaTh  CpPeACTBAa  HH(MOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUI B PELIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M  OpPraHU3alMOHHBIX  3a7a4 ¢
coOmoieHreM  TpeOOBaHWH  DPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, pecypcocOepekeHus, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30MacHOCTH.

BO3£[€I>'ICTBH$[ Ha JKUBBIC OpraHWU3Mbl OIIPCACIICHHBIX BCIICCTB,
IIOHHUMas CMBICJI II0Ka3aTciiia HpeﬂeHLHOﬁ HOHYCTHMOﬁ
KOHILICHTpAaIuu.

K 1.3
ITonroraBnuBaTh
pabouee MecTo ¢
co0JroIeHneM
TpeOOBaHU ero
paLMOHAIBHON
OpraHu3aliy, OXpaHbl
TpyJa, HOKAPHON U
9KOJIOTUYECKOMN
0e30MacHOCTH.

JIn4HOCTHBIE Pe3yJIbTATHI I0JIKHBI OTPAKATH B YACTH:
JKO0JIOTHYECKOI0 BOCIINTAHMS

- C(OPMHPOBAHHOCTH  DKOJIOTHYECKOW  KYJIBTYpHI,
MOHUMaHUE BIMSIHUSA COLNUATBbHO-3KOHOMHUYECKUX IIPOLIECCOB
Ha COCTOSIHUE MPUPOJHON M COLMAIBHOM CPEIbl, OCO3HAHUE
[I100aTFHOTO XapaKTepa IKOIOTUYECKUX MPOoOIeM;

— IUIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUU B
OKpY>KaIoIlIe Cpelie Ha OCHOBE 3HAHMS LIEJIEH YCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA;

— AKTHUBHOE HENpPUATHE JEHUCTBHM, NMPUHOCIIIMX BpE.
OKpY>KaIoIlIei Cpeae;

— yMEHUE MIPOTrHO3UPOBATH HeOJIaronpusiTHbIC
DKOJIOTUYECKUE TOCIEACTBUS IPEAPUHUMAEMBIX JEHCTBUM,
Npe0TBpalaTh UX.

MeTtanpeameTHble pe3yJbTaThl J0KHbI 0TPAKATH:
OBianenue YHUBEPCAJIbHBIMHA Y4eOHbIMH
NMO3HABATEJbHbIMH el CTBUSIMM:

B) padota ¢ undgopmanmueii:

UCTIOJIB30BaTh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PEIIECHUU KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OpraHU3allMOHHBIX 3314 C
coOirofeHreM TpeOOBaHUM SPrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUS, TPABOBBIX H
STUYECKHX HOPM, HOPM MH(OPMAIIMOHHOM 0€3011aCHOCTH.

ITP6 10. chopmupoBaHHOCTH YMEHUN COOMIOAATH MpaBUIa
9KOJIOTMYECKH 1I€JIECO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOH JESATEIIBHOCTHU B LIEJISIX COXPAHEHUS! CBOETO 3/10POBbS
Y OKPYKaIOIIEeH TPUPOIHON CPEJIbl; YUYUTHIBATH OMMACHOCTh
BO3JICHCTBUS HA )KUBBIE OPTaHU3MBbI OIIPEACIICHHBIX BEIIECTB,
MMOHUMAsi CMBICJI ITOKA3aTeIs MPEIEIbHOM TOIMyCTUMOMN
KOHLICHTPALUH.




11K 2.2 BEBIOJIHATE
TEPMUYECKYIO,
MEXaHUYECKYIO,
XHUMHUYECKYIO,
ciecapHyro 00paboTKH
METAJIJIOB U CIJIABOB
IPU U3rOTOBJICHUU
XYI0KECTBEHHBIX
W3ICITHH.

JInuHOCTHBIE pe3yJIbTAThl JOJKHBI OTPAXKATH B YACTH:
IKOJIOTHYECKOr0 BOCIIMTAHUSA:

— c(OPMUPOBAHHOCTh  IKOJIOTUYECKOW  KYJIBTYpHI,
NOHMMAHUE BIIMSHUS COLUAIBHO-3KOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHUE IMPHUPOJHON M COLMAIBHOM Cpe/ibl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeMm;

— IUIAHUPOBAHUE U  OCYIIECTBICHUE JEHCTBUM B
OKpY>KaIoIlIe Cpelie Ha OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA;

— AKTHUBHOE HENPUATHE JEWUCTBHM, NMPUHOCIIIMX BpE.
OKpY>KaroIlei Cpeae;

- yYMEHHE IIPOrHO3UPOBATh HeOIaronpusITHbIC
SKOJIOTUYECKHE MOCJIEICTBUS MPEANPUHUMAEMBIX JIEHCTBUIM,
peloTBpallaTh UX.

MeTtanpeameTHblie pe3yabTAThI JOJKHBI 0TPAXKATh:
OBianenue YHHBEPCAJIbHBIMH yY4eOHBIMU
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

B) pa6ora ¢ uHgopmanueii:

HCIIOJIb30BATh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33134 C
coOuro/IeHreM TpeOOBaHUI IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PeCypcocOepeKeHHs, IPABOBBIX U
ATHYECKMX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH.

JucuunjauHapHble (MpeIMeTHbIE) pe3yJbTaTbhl U JAOJKHBI
0TPaKaTh:

ITP6 08. cpopMHUpOBaHHOCTH YMEHHIA TUTAHUPOBATH U
BBIMOJHATh XUMUYECKUI SKCIIEPUMEHT, pellaTh
HKCIIEPUMEHTAJIbHBIE 3a7]a4M 110 TeMaM "MeTamibl" B
COOTBETCTBUHU C MPaBUIAMH TEXHUKHU 0€30M1aCHOCTU MPH
o0palieHny ¢ BeuIecTBaMu 1 J1a00paTOPHBIM 000pyI0BaHHEM;
MPEJICTABIISITh PE3YJIbTaThl XUMUYECKOTO HKCIIEPUMEHTA B
dbopMe 3arncu ypaBHEHUI COOTBETCTBYIONINX PEAKITUH U
(dbopMyITHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTATOB.




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA30OBATEJBHOM JUCIHUILIUHBI «XUMUS»

2.1. O0beM QMCUMILUIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoii padoThI

O0BeM B yacax

O01bém o0pa3oBaTeIbHON NPOrPaAaMMBbI JHCHUTIIHHBI 72
Conepxanue y4eOHOro MaTepuaJia 64
BT. 4.:

TEOPETHYECKHUE 3aHATHS 36
IIPaKTUYECKHUE 3aHATUSA 18
1abopaTOpPHBIE 3aHITHUS 6

KOHTPOJIbHBIE pabOTHI 4

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE CO/Iep:KaHUe (COlepiKaHue 3

NMPHUKJIATHOT0 MO1YJIsS1)

BT. U..

TEOPETUYECKUE 3aHATHS 4

PaKTUYECKHUE 3aHATHS 4

IIpomekyTouHas arrecranus (1ubdepeHnpoBanHblii 3a4eT)! 2
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2.2 TeMaTH4YeCKHH IJIaH U CoacpRKaHue TUCIHUIIIMHBI

HaumenoBaHnue Coaep:xkanue yueOHOro Marepuasa (0CHOBHOe U pogecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyemble
pa3ieioB M TeM JIa00paTOpPHBbIE U NPAKTHYECKHE 3AHATHS, IPUKJIAJAHON MO1YJ/Ib 4YacoB | KOMIIETeHIUH
1 2 3 4
Copepxanue y4eOHOro MaTepuaJia 64
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH 4
Tema 1.1. Coaep:xaHue y4eOHOro MaTepHuaJia 4 OK 01
Knaccudukanus, IIpenmer opraHuueckoi XUMHUM: €€ BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IOJYYEHMHM HOBBIX
CTPOCHHUE U |BEIIECTB M MaTepuayoB. Teopus CTpoeHus opraHnyeckux coeauHeHud A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHbIE NOJOXKeHUA. CTPYKTypHbIe (OPMYJbl OpraHMYECKHX BelecTB. ['oMoisiorusi, u3omepus.
OpPraHMYECKUX BEIIECTB | XMMUYECKas CBSI3b B OPraHMYECKUX COCUHEHUSX: KpPAaTHBIE CBSA3H, G- U M-CBS3U. 2
IIpencraBnenue o Ki1accUpUKAMKM OpPraHMYECKHUX BemlecTB. HoMmeHkiaTypa OpraHu4ecKkux
COEMHEHMI (cucTeMaTU4ecKas) U TpUBHMAJIbHBIE HA3BAaHUS BAXKHEHIIMX IpPEJICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BEIIECTB
IIpakTHyeckue 3aHATHS
ITpakTuyeckas padora Nel. «HomeHki1aTypa OpraHu4ecKiX BEILECTBY.
O3nakomiieHHe ¢ 00pa3liaMu OPraHMYECKUX BEUIECTB U MaTepHajaMH Ha UX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJl OpraHMYECKUX BEIIEeCTB, HAOJIOJEHHE M ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB I10
MPEBPAIICHUIO OPraHMYECKUX BEHIECTB MPHU HArpeBaHuu (IUIABJICHUE, OOYIIIMBaHWE U TOPEHHE). 2
CocraBieHue MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHMYECKUX BEIIECTB OTICIIBHBIX
KJIACCOB, UCIOJb3ysl MX Ha3BaHUS 10 CUCTEMAaTHYECKOM M TPUBHAJIBHOM HOMEHKJIAType (STHUIIEH,
alleTWIeH, TIMLEpHH, (eHoid, GopManbaerns, yKCycHas KUCIIOTa, ITUIMH). PacueTsl mpocreifmeit
(bopMyIIBI OpraHMYECKOM MOJIEKYJIbI, HCXO/ISl M3 3JIEMEHTHOT0 cocTaBa (B %)
Pasznea 2. YrieBoaopoasbl 10
Tema 2.1. Coaep:xanue yueOHOIro MaTepuaJia 8 OK 01
Yraesogoponasl u  ux |[IpenenpHbie YriaeBOIOPOIb! (IKaHBI): COCTAB M CTPOCHUE, TOMOJOTHYECKUH psia. MeTaH W 3TaH: OK 02
NPUPOJHBIE MCTOYHUKHU |COCTaB, CTPOCHHE, (U3NYECKHE M XUMHUECKHE CBOMCTBAa (pPEaKUWW 3aMelIeHHs] W TOPEHHs), 2 OK 04
N0JIy4eHHE U IPUMEHEHHE.
HenpenenbHble yriaeBogopobl (aIKeHbl, aJIKaAUEHbl, aIKUHBI).
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUH psf. OTWIEH M MPONWIEH: COCTaB, CTPOEHHE,
¢usnyeckue W XMMHUYECKHE CBOMCTBAa (peakUMW THIAPUPOBAHUS, TaJOr€HUPOBAHMs, TUApaTaLUy, 4

OKHCJICHUS U TIOJIMMEPHU3AINH) MIOJy4YE€HUE U IPUMEHEHUE.
Ankamuensl: OyraaueH-1,3 u MerunOyranueH-1,3, XUMHUECKOE CTpPOCHHE, CBOWCTBA (peakuus
MMOJMMEpHU3alliH ), MPUMEHEHHE (711 CHHTE3a MPUPOTHOTO M CHHTETHICCKOTO KaydyKa M Pe3HHBI).
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AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTUYECKUI psJl. AUETHIEH: COCTaB, XUMUYECKOE
cTpoeHue, (u3MyecKkMe W XHMHUYECKHE CBOMCTBa (pEeakLMU TUAPUPOBAHMS, TIaJOr€HUPOBAHUS,
rupaTalii TOPEeHUsl), MOITy4eHHE U IPUMEHEHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU JJIst
CBapKU U pE3KU METAJJIOB)

ApomaTHuecKHe YIIeBOAOPOIbl (apeHsl). beH3om u Tomyom: cocraB, CTpoeHHe, (GU3MYEeCKHe U
XMMUYECKHE CBOMCTBa (peakUMU TaJOTeHUPOBAHUS W HUTPOBAHHUSA), MOIyYE€HHUE U IpPUMEHEHHE.
TokcuuHOCTh apeHOB (BiIMsSHUE O€H30Ja Ha OpraHu3M 4ejoBeka). ['eHeTnueckas CBSI3b MEXIY
YIJIEBOAOPOAAMHU, TPUHAIEIKAUIMMU K Pa3JINYHbIM KJIACCAM.

[TpupoHbIe NCTOYHUKH YTIIEBOIOPOI0B. [Ipupoanblil a3 u nomyTHble HeTsHbIE Ta3bl. HepTh u eé 2

npoucxoxaeHue. CrocoObl  nepepabOTKM  He(TU: MEperoHka, KpPeKUHI  (TepMUYECKHUH,

KaTaIUTUIECKUH), nuponn3. [IpoayKTel nepepaboTku He(TH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH

u B ObITy. KaMeHHBIH yTroJib U IPOJIYKTHI €10 NepepadoTKu
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJia 2 OK 02
DU3BHKO-XUMHUYECKHE JlabopaTopHbIe 3aHATHSA OK 04
CBOWCTBA Jlaboparopnas padota Nel «CBoiicTBa yrieBoJopOIOBY. IK 1.3
yrieBsogopoaon TpuBnansHass u MEXIYyHapoJaHas HOMEHKJIATypa, XHUMHYCCKHEC CBOMCTBA, CIIOCOOBI OJIYy4YCHUS )

yrieBogopoaoB. llonmyueHune sTwieHa M M3YYEHHUE €ro CBOMCTB. MOJEIUpPOBAHUE MOJIEKYJIT H

XMMUYECKUX MpPEBpallleHUi YIJIeBOJOPOJIOB (Ha MpHMEpe 3TaHa, 3TUIIEHA, alleTWIeHAa U Jp.) U

raJIOr€HONPOU3BOIHBIX
Pa3nen 3. Kucioponocoaepskamme opraHndeckue coeIMHeHus 14
Tema 3.1. Coaep:xanue y4eOHOro MaTepuaJia 2 OK 01
Cnuptsl. Oenon [IpenenpHbIe OJHOATOMHBIE CHHPTHI (METAHOJ W ITAHOJN): CTPOCHHE, (QU3NYECKHE M XUMHUYECKUE OK 07

CBOHCTBA (peakLUu C AaKTUBHBIMH MeETaJUlaMH, TaJIOT€HOBOAOPO/JAaMH, TIOpPEHHE), IpPUMEHEHHE.

Bognopoansie cBsi3u Mexay MolieKynamu ciupToB. dusnonoruueckoe JeiCTBUE METAHOIA U 3TAHOJIA

Ha OpPraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIUPTHI (ITUJICHIVIMKOJIb M TIIMIEPUH): CTPOCHHE, (PU3MUECKHE W XHUMHUYECKHE )

CBOMCTBA (B3aMMO/JEHCTBHE CO LIEIOYHBIMU METaJIaMH, KaueCTBEHHAs! Peakllis Ha MHOTOaTOMHBbIE

cnupthl). DPU3NOIOrMYECKOE JEWCTBUE Ha OpraHu3M denoBeka. [IpumeHeHue riMuepuHa U

STWJICHIJINKOJIS.

®enoin. CtpoeHne MOJEKYJIbI, PU3MUECKUE U XUMHUECKUE CBOMCTBA (eHona. TokcHuHOCTh (peHona,

ero (uznonornyeckoe eiHcTBUE Ha Oprauu3M yenoseka. [Ipumenenue gpeHona
Tema 3.2. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
Anpaerunpl. Anprerupl U KeTOHbl ((opMasbleruj, aueTaableruj, aleToH): CTpOoeHue, (QU3UYecKue u OK 02
KapOGoHOBbBIE KUCIIOTBL.  |XHUMHYECKHE CBOWCTBAa (PEAKIMU OKHCICHHS ¥ BOCCTAHOBIICHHUS, KAUCCTBCHHBIC PEAKIIHH), 4 OK 04

CrnosxHbie 3¢upsbl

MOJIY4YCHHUEC U IIPUMCHCHUC.

OaHOOCHOBHBIE TIpe/IeNibHbIE KapOOHOBBIE KUCIOTHI (MypaBbHHAsL M YKCYCHAsl KUCJIOTHI): CTPOCHHUE,
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¢usnyeckne W XUMHYECKHWE CBOMCTBa (OOIIME CBOWCTBAa KHCIOT, pPEAKLIUs ATEPUPHUKAIINN),
nojydyeHue M npumeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KaK IPEJCTABUTENIN BBICIIUX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.
CrnoxHble 3¢upbl Kak NPOU3BOAHBIE KApOOHOBBIX KUCIOT. I'maponu3 cioxHbIX 3¢upoB. JKupsl.
['uaponus xupos. [Ipumenenune xupoB. buosornueckas posb )KUPOB

Tema 3.3.
Yriesoanl

Coaep:xanue y4eOHOro MaTepuaJia

VYrieBoasl: cocTaB, KiaccH(UKALUs YIriIeBOAOB (MOHO-, AM- W Toiucaxapuibl). [Irokoza —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYyNbl, (U3NUecKrue W XUMHYECKUE
CBOMCTBA TJTIOKO3bI (B3aumoiericTBre ¢ ruapokcuaom mean (I1), okucienrne aMMuagyHbIM pacTBOPOM
okcuaa cepedpa (I), BocctaHoBIIeHUE, OpOKEHHE TIIOKO3bI), HAXOXKJIECHUE B MPUPOJE, TPUMEHEHUE
TIFOKO3BI, OMOJIOTUYECKAas POJIb B )KU3HEICATEIIPHOCTH OpraHnu3ma deioBeka. @orocunres. @pykrosa
KaK U30Mep TJIFOKO3bI.

Caxapo3a — mpeACTaBUTENb AUCAXAPUIOB, THAPOIM3 Caxapo3bl, HAXOXIACHUE B TMPUPOAE U
IIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmall M IEJUTIOJI03a Kak MpUpoJHble monuMepbl. CTpoeHHEe Kpaxmana Hu
LEJUTI0N03bl, (PU3NYECKUE U XUMUYECKHE CBOMCTBa Kpaxmalna (THAPOJNIN3, KAaUeCTBEHHAs PEaKIHs C
HOJI0M)

OK 01
OK 02
OK 04

Tema 3.4.
DU3NKO-XUMHYECKIE
CBOMCTBaA
KHUCJIOPOAO0COICpKAILN
X OpraHNYEeCKUX
COCIUHCHHI

Coaep:xanue y4eOHOro MaTepuaJia

IIpakTH4YecKue 3aHATHSA

[Ipaktuueckas padota Ne2. «HoMeHKIaTypa KHCIOPOI0COAEPKAIIUX OPraHUIECKUX COCTUHEHHID.
TpuBnanpHas W MEXKIyHApOJHAs HOMEHKIIATYypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TOTYYCHHS
CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U IPHUPOB, albJIeruaoB U KeTOHOB. CocTaBlIeHHE CXEM
peakuuii (B TOM 4YHCIE [0 NPEAJOKEHHBIM I[EMOYKaM MPEBPAIICHHI), XapaKTEePUIYIOLIUX
XMMHUYECKHE CBOIMCTBA KUCIOPOAOCOAEPKALIUX OPraHNYeCKUX COSTUHEHUI

IIpaktnyeckas pabGora Ne3. «Xumuueckue M (pu3nyeckue CBOMCTBA KHUCIOPOJIOCOAEPKAIINX
OpPraHUYECKUX COEAUHEHUS.

IIpoBenenue, HaOMOJIECHHME W OMNMCAHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHUE CIHUPTOB,
KAueCTBEHHbIE pEeaKLUMUU OJHOATOMHBIX CIHUPTOB (OKHciaeHue HTaHona okcuaom wmeau (II)),
MHOI'0aTOMHBIX CHUPTOB (B3aumojeicTBue riuuepuHa ¢ ruapokcugoMm menu (II)), ampaerumon
(oxucieHne aMmMHadHBIM pacTBopoM okcuaa cepedpa(l) u runpokcunom mean (II), B3aumopeiicTBue
KpaxMmajia ¢ M0/I0M), U3y4eHHE CBOMCTB pacTBOPa YKCYCHOW KUCIOTHI

Jlaboparopras pabota 2 CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI

OK 01
OK 02
OK 04
K 1.3

Pasznen 4. A3oTcoaepskamye OpranHnyecKkue coeTuHeHus

N

Tema 4.1.
AMUHEL
AMUHOKHCIIOTHI.

Coaep:xaHue y4eOHOro MaTepuaJia

AMUHBI: METWJIAMUH — MPOCTEHINIMN NpEeACTAaBUTEIb AMHUHOB: COCTaB, XMMHUYECKOE CTPOCHHE,
(hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC.

OK 01
OK 02
OK 04
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benku

AMUHOKHCIIOTHI KaK am(OTepHbIe OpraHnYecKue coequHeHns. OU3nuecKue 1 XMMUIECKHe CBOWCTBA
aMMHOKUCIIOT (Ha puMepe IiuiuHa). buonornyeckoe 3HaueHne aMMHOKUCIOT. [lenTusl.

benkm kak mnpupomHple monuMepsl. [lepBuuHas, BTOpHYHAasE W TPETUYHAs CTPYKTypa OCIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: THAPOJIN3, IeHATypalsl, KAYeCTBEHHbIE PeaKLu Ha OeJIKu

HpaKaneCKne 3aHATUA

[TpakTuueckas pabota Ne4. «CBoiicTBa a30TOCOAEPIKALIUX OPraHUYECKUX COSTUHEHUI.

dusnyeckrue U XMMHUYECKHE CBOMCTBA aMUHOB (PEaKLMM C KUCIOTaMU U TOPEHUs) U aMUHOKHUCIIOT 2
(Ha mpumepe ruuuHa). HaGmromeHnue W omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JEHATYypallus
OEJIKOB IPH HATPEBAHMH, IBETHBIC PEAKIIUU OEIKOB
Paznesa 5. BoicokoMoJIeKyJISIDHBIE COCTMHEHUS 2
Tema 5.1. Coaep:xanue y4eOHOro MaTepuaJia 2 OK 01
[Tmactmaccel. IIpakTHYecKHe 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktuueckass pabora Ne 5. «Cunre3, aHanmu3 W KiIacCU(PUKALUA BBICOKOMOJEKYISIPHBIX OK 04
COEIUHEHUIN
OcHOBHbIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeAHssl MoJieKyisipHas Macca. OCHOBHBIE METO/bI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — MOJIMMEPHU3aIUs U MOJTUKOH ICHCAIHS. 2
O3HakoMJIeHHE C OO0pas3lamMu MHPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKoOB:
I1acTMacChl  (MOJIMATHIICH, MOJUIPOINUICH, MOJUBUHUIXJIOPUA, TIOJHUCTUPON); HATypalbHBIA U
CHHTETHUYECKHE KaydyKH (OyTaareHOBBIN, XJIOPONPEHOBHIN 1 N30IPEHOBEIH ); BOJIOKHA (HATypalbHbIE
(XJIOTIOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (alleTaTHOEe BOJIOKHO, BUCK03a), CHHTETHYECKHE (KampoH 1
JIaBCaH)
KonTpoabnas pabGora N
1 CtpyKTypa U CBOMCTBA OPTaHMYECKHUX BEIIECTB (110 pa3aenam 1-5) 2
Pa3znen 6. Teopernueckue 0CHOBbI XUMHH 16
Tema 6.1. Coaep:xaHue y4eOHOIro MaTepuaJia 2 OK 01
OcHoBHbIE XuMU4ecKuil smeMeHT. AToMm. Smpo aroma, M30TOMBL. DJIEKTPOHHAs 000JI0YKa. DHEpPreTHYecKue K 1.3
XMMHYECKHE IOHATHSA |ypOBHH, TMOAYPOBHH. ATOMHBIE OpOuTanmu, s-, p-, d- smemeHTHl. OCOOSHHOCTH pacIpeaesieHus 1
U 3aKOHBI, CTPOEHHUE |FNEKTPOHOB IO OPOUTAISIM B aroMax OJJIEMEHTOB TEpPBBIX YETBHIPEX MEPUOAOB. IDJIEKTPOHHAS
aTOMOB  XMMHYECKHMX |KOH(purypamus aToMoB. OCHOBHBIC XMMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYeckHe 3aHATHS
[Ipaktuueckass padora Ne6. «OCHOBHBIE KONMYECTBEHHBIE 3aKOHbI B XUMHHM U pPacyeThl IO
YpaBHEHHUSM XUMUUYECKUX PEAKIIHID. 1

OTHOCHUTENBLHBIE aTOMHAs U MOJICKYJIsSIpHAd MacCcChI. MOJ'IHpHaH Macca. KomnmdecTBo BCIICCTBA.

MaccoBas 105 BemecTBa. 3aKk0H ABorajapo. MosipHbiii 00beM ra30B. OTHOCHUTEIbHAS IIOTHOCTh
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ra3oB. PacueTsl 110 ypaBHEHUSAM XUMHUYECKUX PEAKIIMNA C UCIIOJIb30BAHUEM MAacCOBOM JIOJIM BEIIECTBA,
o0beMa (HopMallbHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA

Tema 6.2. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
[lepuonuueckuii IIpakTnyeckune 3aHATHS OK 02
3aKOH n |[Ipaktuyeckas pabora Ne7. «M3yueHue nepuoOAUUECKUX 3aKOHOMEPHOCTEM M HX B3aWMOCBS3H CO
[Iepnoauueckas CTPOCHHEM aTOMOBY.
cucreMa XUMHYCCKUX |[lepmoamdeckast cucreMa xumuueckux anemeHToB .M. MenneneeBa. CBsi3b NEPUOJUIECKOTO 3aKOHA
anmementoB  JI. WM. |u Ilepuoamveckoil cMCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpHEH CTPOCHUSI aTOMOB.
MenieneeBa, X CBA3b | 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHMHYECKHX JJICMEHTOB, O0pa3yeMbIX HMMH TPOCTBIX U
c COBPEMEHHOM  |CIIOKHBIX BEIIECTB MO IPyMmaM u mepuojaaM [leproaqudyeckoil cucTeMbl. 3HAUYCHHE MEPHOTHIECKOTO
TEOpUEH CTPOCHHUS  |3aKOHA U CUCTEMBI XUMHUUYECKHUX AieMeHTOB /.M. MenzaeneeBa B pa3BUTUN HAYKH.
aTOMOB VYCcTaHOBIEHUE CBSI3U MEXIY CTPOCHMEM aTOMOB XUMHUYECKMX JJIEMEHTOB M IEPUOANYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEJIMHEHUH B COOTBETCTBUU C IOJOKEHUEM
[lepuoguueckoit cucrteMbl. PemeHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3alui0 XUMHYECKUX JJIEeMEHTOB «MeTajuimyeckiue / HEMeTaNIM4eCKue CBOWCTBA
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOCHMEM M IOJOXKEHUEM B
IIEPUOMYECKON CHCTEME XUMHYeCcKHX ieMeHToB J[.M. Menneneesay
Tema 6.3. Conep:xkaHue y4eOHOro MaTepuaJia OK 01
Crpoenne BemectBa | CTpoeHHe BelecTBa. XUMHUYCCKas CBsA3b. BUIBI XUMHUUECKON CBSI3U (KOBAJICHTHAS HEMOJIAPHAS U
U OpUpOJa | MOJIApHAs, UOHHAsA, METaJIMuecKas). MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM XMMHUYECKOH CBS3M
XMMHMYECKOH  CBSI3H. | (OOMEHHBIH u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBSA3b. BasieHTHOCTS.
MHoroo6pasue OneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIEHNs. FIOHBI: KaTHOHBI M AHHOHBI
BEIIECTB IIpakTH4yeckue 3aHATHS
[Mpaktryeckas padora Ne§. «CTpoeHune BemecTBa U MpUpoIa XUMUIECKOH CBS3HY.
JleMoHcTpauus MOJeIe KpUCTANIMYECKUX PELIETOK: HOHHOM (XJIOpUA HAaTpHsl), aTOMHOM (rpadur
U anmas), MOJEKYJISIpHOW (YIJeKUCHbld ra3, MOJ), METAJUIMYECKON (HaTpui, MarHuid, Melb).
Pemienue mpakTHYecKHX 3a/laHUI Ha COCTaBJIEHUE JIEKTPOHHO-TpapUuecKux (opMyIs 3JIEMEHTOB
1—4 nepuosioB
Tema 6.4. Coaep:xanue yueOHOro MaTepHuaJia OK 01
Knaccuduxkanus, Knaccudukanus HeopraHudeckux BemecTB. HoMeHKIaTypa HEOPraHMYeCKHUX BEIIeCTB (OKCHIBI, OK 02
U HOMEHKJIATypa | TUAPOKCHUbI, KHUCIOTBI, COJIM). BemiecTBa MOJEKYISIpHOTO M HEMOJIEKYJISPHOTO CTPOCHUS.
HEOPraHUYECKUX ArperaTHble COCTOSTHUS BemiecTBa. Kpucrammyeckre U aMmopHbIE BemlecTBa. 3aKOH MOCTOSHCTBA
BELICCTB cocTaBa BewlecTBa. THIBI KPUCTAIMYECKUX PELIETOK (aToMHas, MOJEKYJspHas, WOHHasi,

MeTaJlJInuecKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKON PEeLIETKU

HpaKaneCKne 3aHATHUSA

15




[Tpaktryeckas padora Ne9. «HomeHKI1aTypa HEOPraHUIECKUX BELIECTBY.

Pemenue nmpakTHueckux 3aJaHui MO KiacCU(UKALMK, HOMEHKIIATYpe U XUMHUYECKUM (popmyiam
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KiIaccoB (yrapHbId ras, YrJIEKMCIbIM ra3, aMMUak, ramieHas
U3BECTh, HEralleHasi U3BEeCTh, MUThEBAS COAA U JPYTMX): HA3BaHUS BELIECTB IO MEXIyHAPOIHOU
(MIOITAK) mnm TpuBHANIBbHON HOMEHKIATYpE W COCTaBJIEHHE (OPMYJIBI XUMHUYECKUX BEIIECTB,
oIpeJiesIeHue MPUHAAIEKHOCTH K Kiaccy. [lonck mHpopManuu no Ha3BaHUAM, UAECHTH(PHUKATOPaAM,
CTPYKTYpHBIM (popMyniamM. AHaIH3 XUMUYECKON HH(OpMAIIH, TOTydaeMOi U3 pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi MHGpOpMaluy, ceTb HTEpHET U apyrue)

Tema 6.5.
Tunel  XUMHYECKUX
peaxkuuit

Coaep:xanue yueOHOro MaTepuaJia

Xumnueckas peakuus. Knaccudukauus XMMUUYECKUX peaklMi B HEOPraHMYECKOW U OpraHMYecKon
XUMHH. 3aKOHbI COXpPAaHEHHUS MacChl BEILECTBA, COXPAHEHUS M NPEBpPALICHMS] SHEPruu Mpu
XMUMHUYECKHX peakiusx. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE pPEAKUUU (YpaBHEHMS OKHCICHMS-
BOCCTAaHOBJICHUA, CTCIICHb OKUCJICHUA, OKHUCJINTECIIb u BOCCTaAaHOBHUTCIIb, OKUCJIUTCIIbBHO-
BOCCTAHOBUTENIbHBIE PEAKLUU B NPHUPOJE, NMPOU3BOJACTBEHHBIX IPOLECCAX M KU3HEAEATEIbHOCTH
OpPraHHU3MOB)

OK 01

Tema 6.6.

CKOpOoCTh XUMHUYECKUX
peaknuii. XUMHUYECKOE
paBHOBECHE

Conep:kaHue y4eOHOro MaTepuaia

CKopocCTh peakiuu, ee 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOIBI PEAruPYIONIUX BEIIECTB,
KOHLICHTPAllUd PEarupyrolux BEUIECTB, TEMIEPATyphl U IUIOMIAJA PEAKIMOHHON MOBEPXHOCTH.
TemmoBeie 3P (HEKThl XUMHUYSCKUX PEAKIU: 3K30- W JHIOTepMUYeckue peaknuu. OOparmmbie
peakuuu. XuMu4eckoe paBHoBecue. DakTophl, BIUSIONIME HA COCTOSHUE XMMUUYECKOTO paBHOBECHS
(KOHIIEHTpAIUsl PEareHTOB WM NPOJIYKTOB pEaklMH, AaBiieHHe, Temmeparypa). [lpunmun Jle
IIIaTense

IIpakTH4YecKue 3aHATHS

[Tpaktuyeckas pabora Nel(Q. «BiusiHre pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIII».
Perienne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHamu3 (akTOpoB, BIMSIOIMX Ha U3MEHEHHE
CKOPOCTH XHMHUYECKOW peakluu. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakUuu OT MPHUCYTCTBUS
KaTajau3aTopa Ha NPUMEPE Pa3JIOKEHUS NEPOKCUAA BOJOPOAA C MOMOIIBIO JUOKCHJA MapraHua u
KaTayassl. Pemenne npakTuKO-OpMEeHTUPOBAHHBIX 3aJjaHuli Ha npuMeHeHne npunuuna Jle-Illarense
JUIS HAXOXKAEHUS HAIlpaBJICHHUs] CMEIEHUS] paBHOBECUS XUMHUECKOW peakluu U aHalu3 (aKkTopoB,
BIIMSAIOIIMX HA CMEUIEHNE XUMUYECKOIO PAaBHOBECHUS

OK 01
OK 02

Tema 6.7.

PactBopsl, TEOpHUs
AJICKTPOJIUTUYECKON
JIACCOLIMAIAN 51
HOHHEII 00MeH

Coaep:xanue yueOHOro MaTepHuaJia

PactBopbl. Buibl pacTBOpOB 10 COIEpKaHUIO PACTBOPEHHOTO BemecTBa. PactBopumocts. [TonsiTre 0
JMCIIEPCHBIX cHcTeMaX. VICTHHHBIC M KOJUIOMIHBIC PacTBOPhL. MaccoBasi 10Js BEIIECTBA B PacTBOpE.
[Tonsitue o BomopoaHom mnokaszarene (pH) pactBopa. DnekTponutuyeckas auccouuarusi. CuibHbIe U
cJ1a0bIe YJICKTPOIIUTHI, HEAJICKTPOJIUTHL. Peakinu noHHoro ooMeHa

OK 01
OK 02
OK 04
OK 07
IIK 1.3
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JlaGopaTopHble 3aHATHUSA

JlaGopatopnas padota Ne 3 «I[IpuroroBiieHue pacTBOPOBY.

[IpuroroBnenue pacTBOpPOB 3aJaHHOM MAacCOBOM JOJEH PACTBOPEHHOI'O BEIIECTBA, IIPOBEACHUE
peakuuii HOHHOro oOMeHa, ONpeesIeHUEe Cpellbl PaCTBOPOB BELIECTB C IMOMOLIbI YHHBEPCAIBHOIO
UHAMKaTopa (Kucias, HeWTpanbHas, IIeJouyHasi). 3aJaHHUs Ha COCTaBJICHHUE MOHHBIX PpPEaKLMM.
Penienue npakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33/1aHUI HA PacCTBOPHI, UCIIOJIb3yEeMbIe B OBITOBOM
Y TIPOM3BOJICTBEHHOM J1€ATEIbHOCTH YEJIOBEKa

JlaGopatopHas pabora 4 «BausiHue pa3aIu4HbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH peaKIniny

KonTpoabnas pabGora
2

CrtpoeHue BemiecTBa U XUMHUYECKHE peakiuu (1o pasjaeiny 6)

Paznen 7. Heopranuueckasi Xummus

10

Tema 7.1.
DHU3HKO-XUMHYECKUE
CBOMCTBaA
HEOPraHUYECKHUX
BEIICCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Meramnbl. [Tonoxenue metamioB B [lepuoaudeckoit cuCTEME XMMUYECKUX JIEMEHTOB. OCOOEHHOCTH
CTPOCHHS JJIEKTPOHHBIX 000JI0ueK aroMoB MeTayioB. OOmue (u3WYecKue CBOWCTBA METaJUIOB.
CnaBbl METaIOB. DJIEKTPOXMMHUYECKUN PsSJl HaNpsHDKEHUHM MeTauioB. XUMHUUYECKHE CBOMCTBA
BOKHEUIIIMX METAUIOB (HATPUM, KAIUM, KAIbIUH, MarHUH, AIIOMAHUN, [IMHK, XPOM, KEJI€30, ME/Ib) U
ux coequHeHnid. O0Me crnocoObl MOMyYeHUs MeTauIoB. [I[puMeHeHre METaJIJIOB B OBITY M TEXHHUKE

Hemeramnsl. Ilonoxenune HemeramuioB B Ilepuogmyeckon cucrteme xumudeckux sieMeHtos JI.U.
MenieneeBa 1 0COOEHHOCTH CTpOEHHUsI aToMOB. du3MuecKue CBOICTBa HEMETAIOB. AJUIOTPOIUS
HEMEeTa/UIoB (Ha IpuMepe Kuciopoaa, cepel, (ocdopa m yrmepoma). XuMHUECKHE CBOWCTBA U
IPUMEHEHHE BaXHEHIIMX HEMETaJUIoB (TaJloreHoB, cepbl, a30Ta, hocdopa, yriepoga U KpeMHUs) U
UX COEMHEHUN (OKCUAOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOAHBIX coennHeHui). [lpumenenne
BXHEHIINX HEMETAJUIOB U MX COCIMHEHUN

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNYCCKUX BCIUICCTB (OKCI/IIIOB, THAPOKCHUAOB,
KHCJIOT, cojiel u ,Z[p) I'eneTnyeckas CBS3b HCOPraHUMYCCKUX BCIICCTB, IPHUHAJICKAIIUX K
Ppa3iiInYHbIM KJIaCCaM. 3aKOHOM€pHOCTI/I B H3MCHCHHHM CBOICTB MMPOCThIX BCIICCTB, BOAOPOIHBIX
COG,Z[I/IHGHI/Iﬁ, BBICHIHWX OKCHUIOB U THAPOKCHUJIOB

IlpakTH4YecKue 3aHATHS

[Ipaktrueckas padota Nell. «PU3MKO-XUMHUECKHE CBOMCTBA HEOPTaHUUYECKHUX BEILIECTBY.
Cocrapnenue ypaBHEHUH XUMUYECKUX PEAKIMMA C YHaCTHEM IMPOCTHIX M CIOXKHBIX HEOPTaHUYECKHUX
BEIIECTB: META/NIOB U HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETANIOB U aM(pOTEPHBIX IIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHWUH H aMQPOTEPHBIX THIAPOKCHUIOB, HEOPTaHWYECKHX COJICH,
XapaKTepU3YIOIINX UX CBOMCTBA.

Pacu€rbl Maccel BemlecTBa WM 00bEMa ra3oB 10 HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU

00BEMY OJIHOTO W3 YYacCTBYIOIIMX B PEAKIMU BENIECTB, pacuérbl Macchl (00bEMa, KOJNIMYECTBA

OK 01
OK 02
OK 04
K 2.2
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BELIECTBA) NPOAYKTOB pEaKLUU, €CIM OJHO M3 BEIECTB HMMEET NpuMecH. PerieHue mnpakTuko-
OPMEHTUPOBAHHBIX 3aJaHM Ha CBOMCTBA, COCTaB, MOJy4eHHE M 0€30MaCHOE HCMOIb30BaHUE
BXHEHUIINX HEOPTAHWYECKHUX BEIIECTB B OBITY U MPO(EeCCHOHATBHOM AesITeIbHOCTH YETI0BEKA

Tema 7.2. Coaep:xanue yueOHOro MaTepHuaJia OK 01
Wnentudukanus JIaGopaTopHble 3aHATHS OK 02
HECOPIaHUICCKUX JlaGopartopnas padota Ne5 «MneHTH(UKALMSA HECOPTAaHUIESCKUX BEIICCTBY. OK 04
BCHICCTB Jlabopatopnast pabora 6 «PermeHue OKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «MeTamiby | 1K 1.3

«Hemertaib. HK 2.2

Pemenne sKkcriepMMEHTANBHBIX 33/a4 MO XMMHUYECKMM CBONCTBAM METAJJIOB UM HEMETAIJIOB, IO

pacrno3HaBaHUIO U MOJYYEHHUIO COEIUHEHUI METa/NIOB U HEMETAJJIOB (B3aUMOJEMCTBHE THIPOKCH 1A

ATIOMHUHMSI C pacTBOpaMU KHUCJIOT U Imenouei,). MaeHTudukamus HEOPraHWYECKUX BEIIECTB C

UCTIOJB30BAaHUEM UX (PHU3UKO-XMMHUYECKHX CBOWMCTB, XapaKTEPHBIX KAaYeCTBEHHBIX pPEaKIUH.

KauecTBenHnsbie peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJJIOB ¥ KAaTHOH

aMMOHHUS
KonTposbnasi paGora .
3 CBoiicTBa HEOPraHUYECKUX BEUIECTB (10 pazneny 7
IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Pa3znen 8. Xumusi B ObITY M IPOU3BOJICTBEHHOM J€eSITEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Coaeprxanue yueOHOro MaTepuaJia OK 02
XuMH4ecKkue [IpaBuia 5KOJIOTHYECKH IIeIeCO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOW JIE€ATEIHHOCTH B LIETSAX OK 04
TEXHOJIOTHH COXPAHEHHUs CBOETO 3[I0pPOBbS U OKPY)KAIOIIEH MPUPOAHON Cpeibl, OMACHOCTh BO3JECHUCTBUSA Ha OK 07
B IIOBCEJJHEBHOM | J)KMBBIC OPTaHU3MbI OPTaHUYECKUX BEIIECTB OT/CIBHBIX KIACCOB (YTIIEBOIOPOIbI, CITUPTHI, (PEHOIBI, IK 1.3
U 1podecCHOHANBHON | XJIIOPOPraHUYECKUE IMPOU3BOIHBIC, AIbICTHABI M Jp.), I[OKA3aTelb MPEICIbHO IOIMYCTHMOMN IK 2.2
JeSITEIIbBHOCTH KOHIEHTPALUU U €T0 UCII0JIb30BaHHUE.
yeaoBeKa Ponp xumuu B o0ecriedeHUH IKOIOTMUECKOM, SJHEPTeTUYECKON 1 MUIIEBONM 0€3011aCHOCTH, Pa3BUTHU

MEIMLUHBI, CO3JaHUU HOBBIX MaTepuanoB (B 3aBUCUMOCTH OT BHJAa MpodecCHOHATbHON
NEeSITeIbHOCTH), HOBBIX MCTOYHMKOB SHEPruM (albTepHATHUBHbIE UCTOYHMKHU dHepruu). Ilonsrue o
Hay4YHbIX METOJaX IIO3HAHUS BEUIECTB M XMMHUYeCKMX peakuui. [IpencraBneHuss o0 oOmmx
Hay4yHbIX MPUHLIUIAX MPOMBIIUIEHHOIO TMOJY4YEHUs Ba)KHEHIIMX BEIIEeCTB (HAa IpuUMepax
IIPOM3BOJICTBA aMMHUAaKa, CEPHOM KHCIIOThI, METAHOJIA).

XuMHA U 3J0POBbE YETOBEKa: MIPaBMIa OE30M1aCHOTO MCIIOIb30BAHM JIEKAPCTBECHHBIX MIPENapaToB,
OBITOBOM XMMMHU B IIOBCEIHEBHOM KU3HU

IlpakTH4YecKue 3aHATHS
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[IpakTuueckast pabora Nel2. «IIpuMeHeHne XMMHUYECKUX BELIECTB U TEXHOJIOTUN € y4eToM Oyayiieit
po¢heCCHOHATILHOMN 1eATEILHOCTI.

Pemenue keiic-3a1a4 o TeMaM: MUILEBbIE POAYKThI, OCHOBBI pallHOHAILHOTO MUTAHUS, BaXKHENILINE
CTPOUTENIbHBIE U KOHCTPYKLIMOHHBIE MaTepHalibl, CEIbCKOXO35SHCTBEHHOE IPOM3BOJCTBO, KPAacKH,
CTEKJIO, KEepaMHuKa, MaTepuayibl Ul JJIEKTPOHMKH, HAHOMAaTepHallbl, TEKCTHJIbHBIE BOJIOKHA,
MCTOYHUKH SHEPIUH, OPraHUYECKHE U MUHEpaJIbHbIE YA0O0pEeHUs, JeKapCTBEHHbIE U KOCMETHYECKUE
IpenapaTsl, ObITOBAsI XUMUS, MATEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yabTaToB pellleHUs Keiic-3ajad B popMe MUHHU-IOKIAAa (IOIMyCKaeTcs
MCIOJIb30BaHUE rPadUISCKUX M MTPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpomMexyTOUYHAasi aTTecTANMsI MO JUCHUIIMHE (TudPepeHIIMPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUS PEAJIM3ALIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITTINHBI

3.1. TpeGoBanusi K MUHUMAJIBHOMY MATEPUAJILHO-TEXHUYECKOMY 00ece4yeHUIo

Jlnia peanu3anuy nporpamMmbl JUCHUILIMHBI UCTIONB3YIOTCS CIEAYIONINE CHEUaIbHbIE TOMELICHUS:
y4eOHbIN KaOUHET XUMUHU.

OO6opynoBaHne y4eOHOr0 Ka0UHeTA (HATJISIIHBIE MOCO0HsI): HA0OPHI MAPOCTEPHKHEBBIX MOJICIICH
MOJIEKYJI, MOJEIH KPUCTAIMUECKUX PEIHIETOK, KOJUIEKIMH MPOCTHIX M CIOXHBIX BELIECTB W/UIU
KOJUIGKIIUA TOJMMEPOB; KOJUIEKIMS TOPHBIX IMOPOJ W MHUHEpalioB, Tabinuua MeHneneeBa, yueOHbIE
bunbMbl, THPPOBEIE 00pa30BATENIBHBIE PECYPCHI.

Texnuyeckue cpeacTBa o0O0y4eHHsI: KOMIIBIOTEP C YCTpPOIICTBaMHM BOCIIPOM3BEACHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

OobopynoBanue JJadopaTopun U padoYuX MeCT JI1a00OPATOPUU: MEH3YPKH, MUIETKU-KAMEIbHUIIBI,
TEPMOMETPBI, MHKPOCKOI, JYIbI, MPEIMETHbIE W TIOKPOBHBIC CTEKJA, IUIAHIIETHI Ui KameJbHBIX
peakuuii, GpuapTpoBaIbHAsS OyMara, IPOMBIBAJIKH, CTCKIITHHBIC TTPOOUPKH, PE3MHOBBIC POOKH, HAOOp
PEaKTUBOB, CTEKIIIHHBIE MaJOYKU, IITATUBBI JIJIs1 MPOOUPOK; MEPHbIE LIUIUHAPHI, BOPOHKU CTEKIISTHHBIE,
BOPOHKU JenuTenbHble IumHapudeckue (50-100 mut), ctynku ¢ mecTukoM, (aphopoBbie Yalikw,
OUHIETH, QUIBTPHI OyMaXkHbIE, BaTa, Mapiisi, YacOBbIE CTEKJA, JIAOOpAaTOpPHBIC IUTATHBBI, CIIUPTOBHIE
TOPEJIKH, CIUYKH, IPUOOP VIS MOJTyYyeHHUs Ta30B (WM IpOoOHpKa ¢ Ta300TBOJHON TPYOKOil), AepkaTenn
JUTS1 IPOOMPOK, CKIISTHKU JJIsl XpaHEHHUS PEaKTUBOB, pa3IaTOYHbIC JJOTKH; XUMudeckue crakansbl (50, 100 u
200 mi); mmaTenu; MUHLETHI; TUTeJIbHbIE HIUMLbI; MepHble Ipooupku (Ha 10—20 Mi) U MepHbIe KOJIObI
(25, 50, 100 u 200 mu), BoastHast OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIC MMaJOYKH; KOHUYECKHE KOIOBI JIs
tutpoBanus (50 u 100 mui1); UHAUKATOPHBIE MOJIOCKU Ul onpeaenenus pH u crangapTHas HHAMKATOPHAs
IKaJa; YHUBEpCAIbHbIM MHAuKatop; nunetku Ha 1, 10, 50 mu (unum mosaropsl Ha 1, 5 u 10 M) u ap.
nabopaTtopHoe 000pyI0BaHHE.

3.2. UndopmannonHoe odecriedeHne peaau3anun NporpamMmmbl
Jlnia peanuzanuu nporpammbl OMOIMOTEUHBINH (POH 00pa30BaTEIbHON OpraHU3alud UMEET IeYaTHbIe
pecypchl:
1. Xumusa: 0a30BbIf  ypOBEeHb: Y4YeOHHUK JJIsi 0O0pa3oBAaTENbHBIX OpraHU3alMid, pPeATU3YIOIINX
o0Opa3oBaTelbHBIC MPOTPaMMBI CpeaHero mpodeccuoHanbHoro ooOpazoBanus / Pymutuc T.E.,
Oenpaman O.I°. — 2-e u3a., crep. - Mocksa: [Ipocsemenue, 2025.).
2. Ucnonb3yroTcs aIeKTpOHHBIE 00pa3oBaTeIbHble U HMHPOPMAIIMOHHBIE PECYPCHI:
- (Poccuiickas anexkTpoHHas mkoia https://resh.edu.ru,

- Unrepuert ypok. bubnunoreka Buneoypokos. https://interneturok.ru,
- O6pazoBarenpHas wargopma «tOpaitr» https://urait.ru,
- ndopmanmoHHBbIi pecypc U31aTenbCKOro neHTpa «Akagemus» https://www.academia-moscow.ru



https://resh.edu.ru,
https://urait.ru
https://www.academia-moscow.ru

4. KOHTPOJIb M OIEHKA PE3Y.JIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOM
JUCUMUIIIAHBI

KOHTpOHB " OLICHKA PE3YJIbTATOB OCBOCHUS O6H.[€O6p8.30B21T€J'ILHOI>i JUCHHUIINIMHBI PACKPBIBAIOTCA
Uepe3 AUCHUINNIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHBIC Ha (1)OpMI/IpOBaHI/Ie O6H_II/IX n HpO(i)eCCI/IOHaJ'ILHBIX
KOMHGTGHHI/Iﬁ I10 pasaciaM U TCMaM COACPIKAHUA yqeGHoro MarTcepuaJia.

Ob6mas/npodeccuonanbHas Pasnen/Tema Tun oueHoYHbIX
KOMIETEHI[UsI MeponpusTHi
OK 01. BeiOupats criocoOsl pemienus 3anad| Tema 1.1-1.7
poeCCHOHAIBHON JEATETLHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tewma 8.1 T
€CTHUpPOBaHUE
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, 1.6, v pe¢
CTHBIN OIpoC
CpeICTBa MOUCKA, aHAJIN3A U 1.7 poc
Pemenne pacu€THbIX 3a1a4
WHTEpIIpeTauyi HHPOPMAITUH, H Tema 2.1,2.2 Ha6
abIroIeHNE 32 X0/I0M
HH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS Tema 4.1, 4.2 A A
. BBITIOJTHEHUS TIPAKTHKO-
BBITTOJIHEHHS 33/1a9 TPOPEeCCHOHATIBHON Tema 5.2-5.4 .
eATENBHOCTH Tena 6.1 OpPUEHTUPOBAHHBIX 3aJaHHI
Tema 7.1 IIpencraBnenue pe3yabTaToB
Tema 8.1 MPAKTUYECKUX U
OK 04 Tera 1'7 1a00paTOPHBIX PabOT
’ ’ [IpoBeaeHNE XMMHUYECKOTO
i Tema 2.1,2.2
D¢ dexkTnBHO B3aMMOIEHCTBOBATH U > SKCIICPHMEHTA
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1, 4.2
Tena 5.0-5.4 Brimosinenue
Tema 6.1 ) KOHTPOJIbHBIX
Tema 7.1 paor 1o
Tema 8.1 pazzenam JUCIUTUIIMHBI
v - OrneHka caMOCTOSITENIEHO
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 .
. BBITIOJTHEHHBIX 3aTaHHIA
OKpY>KaroIeu cpefibl, pecypcocoepexenuto, Tema 5.1 .
3amuTa pereHus keic-3aaay
MPUMEHATH 3HaHU 00 U3MEHEeHUHU KiumaTta,| Tema 8.1 (c yueTom Gyaymmeit
MIPUHIIAIIEI OEPEKITMBOTO MMPOU3BOJICTBA, e YAYIEY
. . npodeccroHanbHOI
3¢ (peKTUBHO AEMCTBOBATH B YPE3BBIYANHBIX
CHTVALISIX NEeSTETLHOCTH)
yan Brimonnenue 3aganuii
[IK 1.3 [ToaroraBnuBaTh pabouee mecto ¢ | Tema 2.2 o
. MIPOMEKYTOUHON aTTECTaIlluU
cobroieHreM TpeOOBaHUM ero Tewma 3.4
palMOHAJIBHOM OpraHu3aIu, OXpaHsbl Tema 6.1
TPY/a, OKAPHON U SKOJIOTMYECKOU Tema 6.7
0e30MacHOCTH. Tema 7.2
Tema8.1
[1IK 2.2 BbIIOJTHATE TEPMUYECKYIO, Tema 7.1
MEXaHUYECKYI0, XUMUYECKYIO, ciecapHuyto | Tema 7.2
00pabOTKK METAJIOB U CIUIaBOB MPH Tema 8.1
M3TOTOBJICHUH XY10KECTBEHHBIX M3ICITHH.
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