roCcyAapCTBEHHOE OI0KeTHOE IPO(ECCHOHANBHOE 00Pa30BaATENBHOE YUPEIKASHHE
«IlepMmckuit monuTex Huueckuit komnemx uMenu H.I'. Crasanosay
[peamMeTHAs IHKIOBAA KOMHCCHA « BBINTyCKaromas CTyIEHTOR Ha rocynapc:TBEHHy .}p@roay}@ aTTegTaumo»

PABOYASI IIPOTPAMMA YUEBHOM JUCUIATLITAHLI
OY .07 XUMHA

1151 peanusanin [[porpaMMBl TOATOTOBKH CTIeLHANMCTOB cpeanero 38eHa ([IIICC3)
0 CHEIMAILHOCTH
15.02.04 CneunajibHbBIE MALLIHHBI K YCTPOHCTBA
(TexHONOTIHMECK I PO MpoheccHOHaNBHOTO 00pa3oBaHis)
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PaGouas nporpamma gucuuminaer OV 1,07 Xumus paspadoTana Ha OCHOBE:

o denepalbHOro TroOCYIapCTBEHHOrO 00pa30BaTENBHOIO CTAaHAapTa 1O CHCHHANLHOCTH CPELHET0
npodeccronansHoro obpazosanus 15.02.04 CrienuaibHble MalIMHbl W YCTPOHCTBA (IIpukaz MUHIPOCBEUIEHUA
Poccuu ot 08.11.2023 Ne 837, sapeructpuposan B Mumrocre Poceru 05.12.2023 Ne 76259).

o dejepanbHON 00pasoBATENILHOM IPOTPAMMBI cpe/iHero ofiero oGpasoBaHmst (ITpukaz MuHHCTEPCTBRA
npocserrenus Poceniickoii @enepauuu ot 23.11.2022 Ne 1014 "OG yTBepHICHHH (henepanbpHOH 0OpaszoBaTebHON
NpOrpaMMBl cpefHero o61ero 0opasoBanua”).

e TIlpuMepHolt pabouedt  mporpamMmsl  o0uieoOpasoBareNbHOM  JMCUMIUIMHEL — «XHMHA» Ui
npodeccuoHaIbHEIX 00pa3oBaTebHbIX oprannsatuii (or 30.11.2022 r.).

e Vuebnoro mmana IIIICC3 mo crnenuanpHocTH 15.02.04 CrelManbHble MallMHBL W YCTPOHCTBA,
YTREPIKIEHHOTO AMPEKTOPOM Kommemka 29 nexabps 2023 .

e [lonoseHHa o mopsaake paspaboTKH W OGHOBICHHS OCHOBHBIX 00pPa30BATENLHBIX NMPOTPaMM CPEAHETr0
npodeccronansroro 06pasopanus B IBIIOY «IlepMCKuH MOMHTEXHHYECKUH KOS UMEHH H.I". CnaBsaxoBa» (0T
01.10.2021).

B nporpamMmy BIJTIOUCHO COACPYKAHHe, HarpaBIeHHoe Ha GOPMUPOBAHHE y CTYICHTOB 00pa3’oBaTelIbHBIX
pesyIbTATOB, HEOOXOAMMBIX [ Ka4eCTBEHHOTO OCBOEHHS IPOTPaMMBI MOATOTOBKH CHIELMANHUCTOB CPEIHETO 3BCHA
o crenmansHocte 15.02.04 CrienyansHele MalIKHb! M yCTpOHCTBA.

PaccMoTpeHO Ha 3acefaHnu

[MpeameTHO 1MKIOBOM KOMHCCHH «He BIMycKaromas

CTY/IEHTOB HA rOCYIapCTBEHHYIO HTOTOBYIO ATTECTALIMION

Iporoxon Ne 6 ot 24 suBapf 2024 r.

Tpencenatens [TIK (ee E.B. Menpm1kosa
{

OpofpeHo Ha 3acefaHHH

[TpeamerHO# LHKIOBOH KOMUCCHH «BBINyCKaroIas
CTYIIEHTOB HA IrOCYIAPCTBEHHYIO HTOIOBYHO aTTECTAIIMION
[Tporoxon Ne 6 oT 24 auBap @24 1

ITpencenarens [NIK ﬁ'g C.B. Benpena

e

PexoMeHI0BAHA K YTBEPKICHHIO
Metommueckum cosetoM IBITOY «Ilepmckuii monmurexHuueckiit komtemk umenu H.I'. CraBsHosay

3axmoucHne MeTtonuueckoro cosera [Ipotokor Ne7 ot 25 ausaps 2024 .

PazpaGoTuni:
I'BITOY «ITepmckuii nonurexHadeckui konnemwx umenn H.I. Cnassnosay
Menbiuukosa ExaTepuna BUKTOpOBHA, MpenojasaTenb Bpiciiei KBaTHQUKALMOHHON KaTeropuy



COAEPXKAHUE

MACIIOPT PABOUYE TPOT'PAMMBbI YYEBHOM JTUCIIATLINHBI
CTPYKTYPA U COJAEPXKAHUE YUEBHOM TUCIHUILIAHBI

YCJIOBMS PEAJIM3ALIMHA PABOYE ITPOrPAMMBI YYEBHOM
JTACHUTLINHEI

KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHHS YYEBHOI
JTACHUTIINHEI
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20
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1. MACITIOPT PABOYEM IMPOT'PAMMbBI YYEBHOM JUCIUTIJIAHBI
OV J.07Xumust

1.1. MecTo IMCUMIINHBI B CTPYKTYP€e OCHOBHOI1 podecCHOHAIBHON 00pa30BaTe/IbHOM MPOrpaMMbl
O0bmeobpa3oBaTenbHast AUCHHUIUIMHA «XUMUS» ABISIETCS 0043aTeIbHON YacThio 0011e00pa3oBaTeIbHOTO
nukia obpazoBatenbHOl mporpamMmel CIIO B coorBerctBum ¢ PI'OC mo cnenumanbsHOocTH 15.02.04
CrenmanbHble MalllMHBI U yCTPOHUCTBA

1.2. et ¥ n1aHMpyeMble Pe3y/abTaThl 0CBOCHHUS JUCUMIIIUHBI:

1.2.1. llequ 1 327241 AMCHUILIHHbBI

Heas aucnumiaunbl «XuMmus»: (QOpMUpOBaHHWE Y CTYJCHTOB MPEIACTABICHUS O XUMHYECKOH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA KaK OCHOBBI IPUHSTHS PEIICHUH B )KM3HEHHBIX U
MPOM3BOJCTBEHHBIX CUTYallUsIX, OTBETCTBEHHOT'O MOBEJCHUS B MPUPOJHOM cpefe.

3agayuu AMCHUTIMHBL «XUMHI»:

1) chopMupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XMMUYECKHUX MPOLIECCOB U SBICHUN B
OKpy’Kalolllel cpeze, LENIOCTHOW HayYyHOH KapTUHBI MHUpa, B3aUMOCBSA3M U B3aMMO3aBHCHMOCTH
€CTECTBCHHBIX HaYK;

2) pa3BUTh yMEHHUS COCTaBIISATH (DOPMYJIBI HEOPraHMYECKMX M OPTraHMYECKUX BEIIECTB, YPaBHEHHUS
XMUMHUYECKUX PpEaKIud, OOBSCHATh WX CMBICH, HMHTEPIPETUPOBATh PE3YAbTaTHl  XUMHUYECKHX
IKCTIIEPUMEHTOB,

3) chopMHpOBaTh HABBIKK MTPOBEACHUS MPOCTCHIITNX XUMHUSCKUX IKCIICPUMEHTATIBHBIX UCCIICIOBAHUN C
coOJIF0IeHreM TIpaBrII 0€30MMacHOTO 0OpAIIeHHs C BEIECTBAMH U JIADOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BATh HH()OPMALIMIO XMMHUUECKOTO XapaKTepa U3 pa3IMnIHbIX HCTOUHHKOB;

5) chopMUpOBaTH YMEHHUS IPOTHO3UPOBATH IMMOCIICACTBHS CBOSH JEATSILHOCTH U XMMUYECKUX MPUPOIHBIX,
OBITOBBIX M IPOU3BOACTBEHHBIX IPOLIECCOB,;

6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JJOCTH)KCHUH XUMUYECKOW HAYKH U TEXHOJIOTHH JIIsl pa3BUTHS
COLMAJILHON M IPOM3BOACTBEHHOM cep.

1.2.2. TlnannpyemMble pe3yJbTaThbl 0CBOEHUsI 0011€00pPa30BaATEIbLHOM JUCHUILIUHBI B COOTBETCTBUH €
®I'OC CIIO u Ha ocHOBe PI'OC COO

OcBoeHne coaepxkaHusi y4yeOHOW IUCHMIUIMHBI «XHMHS» OOECIeYHBAaET IOCTIKCHHE CTyICHTAMHU
CIIEAYIOIINX Pe3yJabTATOB:

- IpeaAMEeTHBIX:

I11 copMHupOBaHHOCTH MPEACTABICHUNA: 0 XUMUYECKON COCTABIISIFOIIEH €CTECTBEHHOHAYYHOH KapTHUHBI
MHpA, POJIM XMMUHU B TIO3HAHWUU SIBJICHUH NPUPOJBI, B POPMUPOBAHMHN MBIIIEHUS U KYJIbTYPhl IUYHOCTH,
ee (YHKIUOHAILHOW TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHsT MPAKTUYECKUX 3a]1a4 U HKOJOTHUYECKH
000CHOBAaHHOI'O OTHOLIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJHOI Cpene;

II2 BrmageHMe CUCTEMOM XWUMHYECKHMX 3HAHHM, KOTOpass BKJIIOYAeT: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMHYECKHIi 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aroma, s-, P-, d-3eKTpOHHbBIE OpOHUTAIH aTOMOB,
VOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIEHUS, XUMAYECKAs CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIH 00BEM, YIIIEPOIHBIN CKeNleT, (DyHKIIMOHAIBHAS TPYIIA, PaJHKall, H30MEpHH,
M30MEPBI, TOMOJIOTHYECKUH PsiZl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO- U a30TCOAEPIKALINE COCTUHEHHUS,
OHMOJIOTUYECKH aKTHBHBIC BEIIeCTBa (YTIIEBOJbI, XKHUPBI, OCIKH), MOHOMED, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHS, KPUCTAUINYECKAs] PpEUIeTKA, TUIbl XUMUYECKUX PEaKIUii
(OKHMCIUTENFHO-BOCCTAHOBUTENIBHBIE, 9K30- M OHJIOTEPMUYECKHE, PEaKIMd HOHHOIO OOMEHa), pacTBop,
JJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, 3JIEKTPOJIIUTUYECKAs JUCCOLMALUSA, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOW PEaKIH, XUMHUYECKOE PABHOBECHE), TEOPUH W 3aKOHBI (TEOpHS XUMHYECKOTO
CTpoeHHsI opraHumdeckux BemecTB A.M. bBytiepoBa, Teopust 3JIEKTPOIUTHYECKON AMCCOIHMAIINH,
nepuognueckuii 3akoH .M. MenaeneeBa, 3akOH COXpaHEHHs MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3BIK  XUMHH, (PAKTOJOTHYECKHE CBEACHHS O CBOWCTBaX, COCTaBe, IIOJyYeHHHM U 0Oe30MacHOM
UCITIOJIb30BAaHUN BRKHEHWINMX HEOPTaHMUECKUX M OPTaHMYECKMX BEHmeCTB B OBITY W TMPAaKTHYECKOM
JIeSITEIIBHOCTH 4€II0BEKa;

[13 cpopMupoBaHHOCTH YMEHHH BBISIBIISITH XapaKTEPHBIE MPU3HAKK U B3aUMOCBSI3b U3yYCHHBIX TOHSITHH,
IPUMEHATh COOTBETCTBYIOLIME IIOHSATHUSA IIPU ONHCAHUU CTPOEHHUS M CBONCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB U UX NPEBPAILEHHI; BBIABISAT B3aUMOCBS3b XUMHUECKUX 3HAHUHN C OHATHAMU U



MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

14  chopmMupoBaHHOCT, YMEHHH  HCIOJIB30BaTh  HAUMCHOBAaHUS  XWMHUYECKHX  COCIUHCHUUN
MEXIYHApOJHOTO COI03a TCOPETUYCCKON U MPUKIAAHON XUMHUU U TPUBHUAIBHBIC HA3BAHMS Ba)KHEHIITNX
BEIIeCTB (3TUIICH, alleTHIICH, TIUIeprH, (heHo, popmanbaerna, yKCycHas KACIOTa, TIUIHH, YTapHBIX ra3,
YIJIEKHUCIIBIN Ta3, aMMHAaK, ralieHasl U3BeCTh, HeralieHas U3BeCTh, MUTHEBAsI COJA U APYTUX), COCTABISATD
(hopMyJTIbI HEOPraHWYECKUX M OPTaHMYECKUX BEUICCTB, YPABHCHUSI XUMHUCCKUX PEAKIUM, OOBSACHATh UX
CMBICT; TIOATBEPXJAaTh XapaKTepHble XWMHYECKHE CBOMCTBA  BEMIECTB  COOTBETCTBYIOIINMU
SKCIEPUMEHTAMHU U 3aMUCSIMH YPABHECHUN XUMUUECKUX PEaKIIU;

II5 chopmupoBaHHOCTP yMEHHWH YCTaHABIMBATh NPWHAICKHOCTh W3YYEHHBIX HEOPTaHMYECKUX |
OpPTraHUYECKUX BEIIECTB K OMPEEICHHBIM KiIaccaM U IpyIIiaM COCAMHEHUH, XapaKTepru30BaTh X COCTAB
Y BaKHEHINIME CBOMCTBA; ONMPENCISITh BUIB XUMHUCCKUX CBSA3CH (KOBAJICHTHAS, HOHHAS, METAJITHICCKas,
BOJIOPOIHAS), THITHI KPUCTAIUTMUECKUX PEIIETOK BEIIECTB; KIACCU(DUITUPOBATh XUMUUECKUE PEAKIINH;

116 BnajeHrie OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHUS BEIIECTB M XUMHUECKUX SIBJICHHUN (Ha0IoIeHue,
U3MEpeHHe, SKCIIEPUMEHT, MOJICITHPOBAHNE);

I17 chopMUpPOBaHHOCTH YMEHHH NPOBOAWTH pPACUYEThl MO XUMHUYECKUM (OpMylIaM U ypaBHEHUSIM
XUMUAYECKUX PEaKUUil ¢ HCIOJIb30BaHUEM (U3UUECKUX BEIUYUH, XapPaKTEPHU3YIOIIMX BEILECTBA C
KOJINYECTBEHHOW CTOPOHBI: MAaccChl, oObeMa (HOpPMajbHbIC YCJIOBHS) Tra3oB, KOJMYECTBA BELICCTBA;
WCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JUIS MPHUHITHS PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyalUsIX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHEHHEM;

I18 chopMuUpoBaHHOCTH YMEHUH TUIAHUPOBATH U BBIIOJIHATH XUMHUYECKUH SKCIIEPUMEHT (TpeBpaIICHUs
OpPraHUYECKUX BEILECTB IIPU HArPEBAaHHUM, MOIYyUYCHHE 3TUICHA U U3yYCHHE €r0 CBOMCTB, KaUeCTBEHHbIC
peaKIuu Ha ajbIeTUbl, Kpaxmall, yKCYCHYIO KHCJIOTY; JeHaTypalus OelKOB PH HarpeBaHUH, [IBETHBIC
peaknuu OENKOB; MPOBOAWTH PEAaKIMd HOHHOTO OOMEHA, OIpENelsiTh Cpeay BOIHBIX PacTBOPOB,
KayeCTBEHHbIC peakIMU Ha cyibdaT-, KapOOHAT- W XJIOPUA-AaHUOHBI, HA KAaTHOH aMMOHUS; DPELIATh
SKCIIEPUMEHTANIbHBIE 33Maud 1o TemMaMm "Metamiel" U "HemeTamnel") B COOTBETCTBHH C IpaBHIIAMH
TEeXHUKHU 0€30MacHOCTH MPU OOpallleHHH C BEUIeCTBaMH U 1a00paTOpHBIM 000PYA0BaHUEM; TIPEACTABIISTH
Pe3yIbTaThl XUMHUYECKOIO IKCIIEPUMEHTa B (DopMe 3amucH YypaBHEHHH COOTBETCTBYIOIIMX PEaKUUid U
(dbopMyIHMpOBaTh BEIBOABI HA OCHOBE 3THUX PE3yJbTATOB;

I19 chopMupOBaHHOCTE YMEHMS aHAIM3HPOBATH XUMHUYECKYI0 MH(OPMALHMIO, MMOTYyHaeMyl0 W3 Pa3HBIX
MCTOYHHUKOB (CpeiCTB MaccOBOH MH(oOpMaIyu, ceTs IHTepHET U apyrue);

I110 chopMHUpOBaHHOCTh YMEHHUU COOJIONATH MpaBUJIa SKOJIOTMYECKU IEIeCO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOH JEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3JI0POBbS M OKpPYXKAMOIIEH MPUPOTHON
CpeJlbl, YUYUTHIBATh OIACHOCTH BO3JCHCTBUS HA JKMBBIE OPTaHU3MBI ONPEIEICHHBIX BEIIECTB, TTOHUMAs
CMBICT TIOKa3aTesl MPeNeIbHON TOMYCTUMON KOHIICHTPAIIHN;

11 ans oOyuaromuxcss ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: C(HOPMHPOBAHHOCTH YMEHUS
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax IMO3HAHMS BEILECTB U XUMHUYECKHX SBJICHUH;

I112 nns crensix ¥ CIa00BUASMIIMX 00YYAOIINXCS: ChOPMHUPOBAHHOCTh YMEHHSI HCITOJIb30BaTh PeIbe(hHO
TOUYEUHYIO crcTeMy 00o3HaueHuit JI. bpains just 3anmucu XuMudeckux Gopmya.

- IMYHOCTHBIX:
TPaXXTAHCKOTO BOCIIUTAHMUS:

JI1 chopMHPOBaHHOCTH TPAKAAHCKON MO3ULIUHN 00YHAIOIIErocs KaK akTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCUICKOTO 00IIIECTRA;

JI2 TOTOBHOCTB K TyMaHHUTapHOM U BOJIOHTEPCKOH eI TETFHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUA:

JI3 copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO TIOBEICHHUS,;

JI4 oco3HaHue TUYHOTO BKIJIAJ1a B TIOCTPOCHHUE YCTONUMUBOTO Oy IyIIETO;

3CTETUYECKOI0 BOCIIUTAHUS:

JIS rOTOBHOCTH K CaMOBBIPD&KEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE NPOSBIATH KadecTBa
TBOPYECKOM JINUHOCTH;

(bHU3MYECKOr0 BOCITUTAHUS:

JI6 chopMHUPOBaHHOCTD 3I0POBOTO U Oe30macHOro 00pasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
310POBBIO;



JI7 akTMBHOE HENPUATHUEC BPEAHBIX NPUBHIUEK W HHBIX (OPM MPUUYUHCHHS Bpena (PU3NYSCKOMY U
MICUXUYECKOMY 37I0POBEIO;

TPYIOBOTO BOCITUTAHHUSL:

JI8 TOTOBHOCTH K TPYy/ly, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYIOII00HE;

JI9 unTepec k paznuuHbIM chepaM MpoheCCHOHATBHOMN NIEATSIEHOCTH, YMEHUE COBEpPIIaTh OCO3HAHHBIN
BBIOOD OynayIei nmpodeccuu u pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUTAHEI,

JI10 TOTOBHOCTH ¥ CITOCOOHOCTE K 00pa30BaHUIO  caMOOOPa30BaHUIO HA MIPOTSDKEHUN BCEH KU3HU;
3KOJIOTHYECKOTO BOCITUTAHUS:

JI11 chopMUpOBaHHOCTH 3KOJIOTHUECKON KYJIbTYPHI, TOHUMAHHE BIUSHUS COIUAIEHO-3KOHOMUYCCKUX
MPOIIECCOB HA COCTOSIHAE TPUPOJHOW H COIMAIBHOW Cpelibl, OCO3HAHHE TIIOOANLHOIO XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

IIEHHOCTH HAYYHOTO ITO3HAHWUS:

JI12 oco3HaHWe IICHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTh OCYIICCTBIATh TPOCKTHYIO U
UCCIIEIOBATENBCKYIO JICSITENBHOCTh HHIUBHUIYaIbHO U B TPYIIIIC.

- MeTamnpeIMeTHbIX:
OBnaneHne YHUBEPCATbHBIMU YI€OHBIMU TIO3HABATEIHLHBIMU TIEHCTBUSMHU:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

M1 ycraHaBiMBaTH CYIIECTBCHHBIM TNPH3HAK WIM OCHOBAaHHWS Ui CpPaBHEHUs, Kiaccupukamuu U
0000111eHHS;

M2 BBISBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHISIX;

M3 pa3BuBaTh KpeaTHBHOE MBIIILICHUE [TPH PEUICHUH KU3HEHHBIX MPOOIeM;

0) 0a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

M4 BrazieTh HaBBIKAaMH Y9eOHO-MCCIEA0BATENBCKON M MPOSKTHOM NIEATEIIEHOCTH, HABBIKAMU Pa3peIICHUS
mpooIeM;

M5 cnocoGHOCTh U TOTOBHOCTH K CAMOCTOSITEIEHOMY TOMCKY METOJIOB pEIICHHS MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHYIS,

M6 oCymecTBIATh IIENICHANIPABICHHBI TIOMCK TIEpEeHOCa CPEINCTB M CIIOCOOOB JEHCTBHA B
po(heCCUOHATBHYIO CPELLY;

M7 YMETH NICPEHOCUTH 3HAHUW B ITO3HABATCIIbHYIO U IPAKTUYCCKYIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

MS8 ymMeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

B) pabora ¢ nadopMaruei:

M9 BJIAACTHL HaBbBIKaAMHU ITOJIYYCHUSA I/IH(I)OpMaHI/II/I U3 MCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATCIIBHO
OCYIIECTBIISATH MOWCK, aHAIN3, CHCTEMATH3AINI0O U WHTEPIPETalni0 HHPOPMAlIMK pa3iINdHBIX BHIOB U
(dhopM npencTaBIeHYS;

OBHHI[GHI/IC YHUBEpPCAJIbHBIMA KOMMYHUKAaTUBHBIMHU I[el\/'ICTBI/IHMI/Il

a) obmeHue:

M10 BiameTs pa3TUYHBIME CIIOCOOaMU OOIICHUS U B3aUMO/ICHCTBYS,

0) coBMeCTHas IeATEIHHOCTD:

M11 nmoHMMAaTh ¥ HCIOIB30BATh IPEUMYIIECTBA KOMaHJHON M UHIUBUILYaJIbHOM PabOThI;

OBnazeHne YHUBEPCATbHBIMH PETYIATHUBHBIMH JEHCTBUSIMU:

a) caMOOpraHU3aIIHs:

MI12 caMOCTOSITENFHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISITH MPOOJIEMBI, CTABUTH U
¢bopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEIbHOM AESITEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

M13 pacumpsaTh paMKi y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX IPEANIOYTECHU;

Ocoboe 3HaueHne TUCIMIUIMHA uMeeT pu GopmupoBannu u passutun OK u I1K:

OK 01. Bribupars cnocoObl pemieHus: 3aaad NpoecCHOHANBHOW IESITENbHOCTH, NMPUMEHHTENBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02. Ocyl1iecTBIATh MOUCK, aHATU3 U MHTEPIPETALNI0 HHPOPMAIIMK, HEOOXOMMOM ISl BBITTOJIHEHUS
3a1a4 npodeccHoHaTbHON AeSITeIbHOCTH.

OK 04. D¢pdexTrBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHIE.

OK 07. ConeficTBOBaTh COXpPaHEHUIO OKPYIKAIOIIEH CPEIbl, peCypcocOepeXeHHI0, TPUMEHITh 3HAHUS 00
W3MEHEHHWH KIUMara, MPUHOMIBEI OEpeKIMBOr0 NPOM3BOACTBA, A(PQPEKTHBHO ICHCTBOBAaTH B
YpE3BBIYAMHBIX CUTYALHSIX.

TIK 3.2. Beibupath 3aroTOBKH, METOIBI 00paOOTKH U TOCIEAOBATEILHOCTh TEXHOJIOTHUECKOTO TIpoIiecca
IIPOU3BOCTBA JI€TajeH U KOMIIOHEHTOB CIEIMATbHOIO 000PYAOBaHUS U CUCTEM.



Kox n HauMeHoBanue

Ilnanupyemble pe3yJbTaTbl OCBOCHUS! M CIUIITTHHBI

¢opmupyembIx

KOMIIeTeRIHmii O0mue JAucnuniavHapHbie (MpeaMeTHbIE)
OK 01. Bei6upats | B yacTu Tpy/10BOro BOCIIMTAHHUS: - BJAJCTh CHCTEMOW XWUMHYECKUX 3HAHUI, KOTOpas BKIIOYACT:
CrIocoOBl pemIeHus 3anad | - TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH MAacTEpCTBa, | OCHOBOIIOJATAIOMINE TOHATHA (XMMHYECKHH DJIEMEHT, aToM,
npodeccuoHaIbHON TpyZAomooHe; ANEKTPOHHAsT 000JI0YKAa aTroma, S-, p-, O-3JeKTpOHHBIE OpOUTAIN
JCATEITLHOCTH - TOTOBHOCTb K aKTUBHOI JESATEIbHOCTH TEXHOJIOTHYECKOW U | aTOMOB, WOH, MOJICKYJa, BaJCHTHOCTB, JJICKTPOOTPHUIATEIHHOCTD,
NPUMEHHUTEIEHO K | COIMAJBbHON HANPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, | CTEIIEHh OKUCICHUS, XUMHYECKas CBS3b, MOJb, MOJSpHAs Macca,

Ppa3 IMYHbIM KOHTEKCTaM

IUIAHAPOBATh M CaMOCTOSITENIFHO — BBINOJNHATH — TaKylo
JEeSITeTbHOCTD;
- uWHTepec K pa3nmuyHbM chepam mpodeccuoHaTbHOM
JIeATeIILHOCTH,
Osaanenne YHUBepPCAIbHBIMHI y4eOHbIMU

NO3HABATEJbLHLIMHU JeiiCTBUSIMH

a) 0a30BbIe JJOTHYECKHE TeiCTBHS.

- CaMOCTOSITENBHO (OPMYIUPOBATE M  AKTYaJIM3UPOBATH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIICCTBCHHBIN MPU3HAK UM OCHOBAHUS JIS
CpaBHEHUs, Ki1accu(uKanuy 1 0000IIeHNS;

- ONpeaeNsaTh SN JCATEIbHOCTH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU UX JIOCTHIKCHUS,

- BBIABJIATH 3aKOHOMCPHOCTH )51 OPpOTHUBOPLCHUS B
paccMaTpuBaACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTH, OILICHUBATH
COOTBCTCTBUC PpE3YyJIbTATOB LCIAAM, OLCHHBATL PUCKU
HOCJ'Ie,Z[CTBI/Iﬁ ACATCIIbHOCTH,

- pa3BuBaThb KPCATHUBHOC MBINIJICHUC TIIpU PCHICHUU

JKU3HEHHBIX MPOOIIeM

0) 0azoBbIe HCCIEI0BATEILCKUE e CTBUA:

- BJIAIeTh HaBBIKAMHU  y4eOHO-MCCIEIOBATENBCKOH U
MIPOEKTHOM JesITeNbHOCTH, HABBIKAMH pa3pelieHus mpooiem;
- BBISIBIISITH MPUYUHHO-CIICJICTBCHHEIC CBSI3H u
AKTYaJIu3UpOBaTh 3aj/iavdy, BbIABUI'aTh T'HIIOTE3Y €€ PCUICHU,
HAXOIUThb ApTYMEHTBI I J0Ka3aTejabCTBaA CBOHUX
YTBEPXICHUH, 33/1aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;

- AHAJIM3HMPOBATH TMOJYYEHHBIE B XOJIe pEIICHUS 3aJadu
pPE3YIbTAThl, KPUTUYCCKMU OLCHHBATHL HUX JOCTOBECPHOCTD,
MIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MOIISIPHBI 00BEM, YIIepOTHBIA CKeNleT, (yHKIMOHAIbHAS TPyIIa,
paguKan, W30MEpHs, HW30MEphl, TOMOJOTHYECKUH PsJl, TOMOJIOTH,
YIIEBOMOPOMABI, KHCIOPOA- W  a30TCOAEpIKalllhue COSTMHECHHUS,
OMOJIOTMYECKN aKTHBHBIE BellecTBa (YIJIEBOMBI, JKHPBI, OENKH),
MOHOMEp, TOJUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHCHUSA, KPUCTAINIMYCCKAA pCIICTKA, TUIIbI XUMUYCCKUX pCaKHI/II\/'I
(OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE, OK30-U  DHAOTEPMHUYECKUE,
peaKkiuy HOHHOTO 00OMEHa), PacTBOP, IJIEKTPOIUTHI, HEAIEKTPOIUTEHI,
AIEKTPOIUTHYECKAST TUCCOIHAIINS, OKHUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOH peakiini, XUMHUIECKOe PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHHS OPTaHMYECKHUX BEIIECTB
A.M. DbytnepoBa, TEOpHS DICKTPOJUTHICCKON JIHCCOIUAIINU,
nepuonuyeckuii 3akon /.M. MeHnpeneeBa, 3aK0OH COXpaHEHHUS MACCHI),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XUMHUH, (DaKTOIOTUYECKHE
CBEJICHMsI O CBOWCTBax, COCTaBe, IIOJIyUCHUH U O€30MacHOM
HUCIOJIL30BAHUM Ba)KHEUIIINX HCOPTraHUYCCKUX W OPraHuvdCCKUX
BEIIECTB B OBITY W IPAKTHYECKOM JACSITETLHOCTH YEIOBEKa;

- YMETh BBISBIISTH XapaKTepHbIC MPU3HAKH M B3aMMOCBSI3b N3yUYEeHHBIX
HOH;ITI/II\/'I, NPUMCHATH COOTBETCTBYIOHIUC IIOHATHUA TIPHU OIIMCAHUHN
CTPOCHHUS U CBOWCTB HEOPTaHUYECKUX U OPTraHUYECKHUX BEIECTB U UX
MPEBPAIICHUI; BBIABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
IMOHATUAMU W NOPECACTABICHHUAMH JPYIUX C€CTCCTBCHHOHAYYHBIX
MIPEIMETOB;

- yYMETh HCHOOJb30BaTh HAUMEHOBAHUS XHMHUUYECKHX COCIUHEHUU
MEXIYHApOJHOTO COl03a TEOPETHHYECKOW WU MNPUKIAAHON XUMHUHU U
TPUBHUAJIbHBIC HAa3BaHHA Ba)KHEHIITNX BCIIICCTB (STI/IJIGH, allCTHIICH,
rimiepuH, (eHon, QopMmanpiaerua, YKCycHas KHCIOTa, TIIMIUH,
YrapHBbIi ra3, yrieKUCIbli ra3, aMMUakK, TalleHas U3BeCTb, HeraleHas
W3BECTh, TMHThEBAass COJa W JPYTHUX), COCTABISATH (OPMYJIBI
HEOPTraHWYECKUX U OPTaHUUYECKUX BEIICCTB, YPABHEHUS] XUMUUYECKUX




- yMeTh TEPCHOCHTh 3HAHUS B MO3HABATCILHYIO W
PAKTHIECKYIO 00JIaCTH KU3HEICSTEIbHOCTH;

- yMETh WHTETPHPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
obuacTeii;

- BBIIBUraTh HOBLIE HJIEH,
MIOJIXOIBI U PEIICHHS;

- CIIOCOOHOCTh MX MCIOIL30BaHHS B II03HABATEILHOM U
COIHAITEHON TIPAKTHKE

npeaiaratb OPUIMHAJIBHBIC

peakiuii, OOBSICHATH WX CMBICT, WOJTBEPKAATH XapaKTCPHbBIC
XUMHAYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIIUMH
OKCTICPUMEHTAMH U 3aIUCSIMHA YPaBHEHUIH XUMUYECKUX PEaKInii;

- YMETh yCTaHaBIUBAaTh MPUHAJICKHOCTh M3YYCHHBIX
HEOPraHMYECKUX M OPTaHUYECKHX BEIICCTB K OIPEACICHHBIM KiIaccaM
W TPYIIaM COCJAMHEHHH, XapaKTepru30BaTh UX COCTaB U BaKHEHUIIUE
CBOICTBa; OMNpeneisITh BUABI XUMHUYECKUX CBsi3el (KOBaJICHTHAs,
WOHHAs, METAJUIMYECKas, BOJOPOJHAs), THIIBI KPUCTALTUICCKUX
PEIIETOK BEINECTB; KIacCu(UIUPOBATh XUMUUYECKHUE PEAKIIHHT;

- chopMUpOBaTh MPEIACTABICHUS: O XHUMHYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHON KapTHUHBI MHpa, POIH XHMHUU B IO3HAHHUH
SBIICHUHA TPUPOABI, B (OPMHUPOBAHHUHM MBIIUICHUS W KYJIbTYDHI
JUYHOCTH, €¢ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOMUMOUN st
pelIeHUsT TPAKTUYECKUX 3a7ad M HSKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOJTHON CpEJie;

- yMeTh MPOBOJHWTH pacueThl MO XHMHYECKUM (dopMyiaaM |
ypaBHCHI/IHM XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/I‘-ICCKI/IX
BCJINYHH, xapaKTepmonumx BeIIIeCcTBa C KOHI/I‘ICCTBCHHOﬁ CTOpOHBI:
Macchl, 00beMa (HOpMaIBHBIE YCIIOBHS ) Ta30B, KOJMYECTBA BEIIECTBA;
HUCIIOJIB30BATh CHUCTEMHBIC XHMUUYCCKUC 3HAHUA JIsd HpI/IHHTI/Iﬂ
peIHeHI/Iﬁ B KOHerTHBIX KN3HCHHBIX CI/ITyaHI/IHX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE  CpE/ICTBa
MOWCKa,  aHaim3a U
WHTEPIPETALUH
nH(pOpMaITUu u
WHPOPMAaITMOHHBIE
TEXHOJIOTHH JUIst
BBITTOJIHEHUS 3a1a4
npodeccuoHaIbHON
JIeSITETbHOCTH

B 00;1acTH HIEHHOCTH HAYYHOT O IO3HAHUSL:

- cOopMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd W OOIIECTBEHHOM
NPaKTUKH, OCHOBaHHOIO  Ha  JWajore  KyJbTyp,
CHOCOOCTBYIOILIETO  OCO3HAHUIO  CBOET0  MecTa B
MOJIUKYJIETYPHOM MHDE;

- COBEPILUCHCTBOBAHUE SI3BIKOBOM M YMTATEIILCKON KYJIBTYPHI
KaK CpeJCTBa B3aUMOJCHCTBHUS MEXIY JIOAbMU U IO3HAHHUS
MUDA;

- OCO3HaHHWE IIEHHOCTH HAYYHOH JesTeNbHOCTH, TOTOBHOCTh
OCYIIECTBIATh  INPOEKTHYID U HCCIEA0BaTENIbCKYIO
ACATCIIBHOCTh MHAWBUAYAJIBHO U B I'PYIIIIC,
Ogaagenue YHUBepcaIbHbIMH
NMO3HABATEIbHBIMH AeHCTBUAMM:

B) padora ¢ nHdopmanmeii:

- BJIaJICTh HAaBbIKAMH ITIOJIYYCHUSA I/IH(i)OpMaIII/II/I U3 UICTOYHUKOB

Y4eOHbIMH

- yMeTh IUIAHUPOBATb M BBHINOJHATH XUMUYECKUH SKCHEPUMEHT
(mpeBpateHus] OpraHUYECKUX BEIECTB NMPU HArPEeBaHWUH, MTOTy4YEeHHE
3THJIEHA W W3YYEHHE €ro CBOMCTB, Ka4yeCTBEHHbIE pEakluu Ha
aIbJETU/IBl, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypauus OeJKOB IpH
HarpeBaHUH, [IBETHBIE PEAKLUK OEJIKOB; IPOBOIUTH PEAKIIH HOHHOT'O
oOMeHa, ompeaesiTh Cpely BOIHBIX PAaCTBOPOB, KayeCTBEHHEIC
peakuuu Ha cyibdar-, KapOOHAT- M XJIOPHI-aHHOHBI, HA KaTHOH
aMMOHUSL; PELIATh SKCIEPUMEHTANIbHBIE 3a/1a4u o TeMaM "MeTaisr"
n "Hemeramnsl") B COOTBETCTBMM C TMpaBWJIAMH  TEXHHUKH
0e30macHOCTH TPH OOpaIlleHuH ¢ BelecTBaMU M JIAOOPATOPHBIM
000OpynOBaHMEM;  MHPEACTaBIATh  PE3yJAbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (QOpMEe 3aluCH YpaBHEHUH COOTBETCTBYIOIIHUX
peakiuii ¥ (GOPMYITHPOBATH BEIBOJBI HA OCHOBE 3THUX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATH XUMHUUECKYIO0 HHPOPMALIUIO, TOTYyIaeMyIO U3
pasHbIX HCTOYHUKOB (CpeACTB MaccoBOd HH(GOpPMAaluH, CeTh
WnTepuer u apyrue);
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pa3HBIX THUIIOB, CaMOCTOSITENBHO OCYLIECTBISATH IIOHCK,
aHaJIN3, CHCTEMATH3aLHUI0O M HHTEPHPETAINI0 MH(POPMAIUU
Pa3IMYHBIX BUIOB U ()OPM IIPEIICTaBICHNUS;

- co3JaBaTh TEKCTHl B Pas3IMYHBIX (PopMarax € Y4eTOM
Ha3HauYeHWs MH(GOPMAIMU W IIEJICBOH ayAWTOPHUH, BBHIOMpas
ONITHMAIIBHYIO (hOPMY MPEACTABICHUS U BU3YaIH3ALIH;

- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh HHPOPMAIHH, ce
COOTBETCTBHE MPABOBBIM U MOPATbHO-3THYECKUM HOpPMaM;

- WCHONB30BaTh  CPEACTBa  WH(POPMAIMOHHBIX U
KOMMYHHKALIMOHHBIX TEXHOJIOTHH B PEHICHUH KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX M  OpPraHM3alMOHHBIX  3aJad ¢
coOnromenneM  TpeOOBaHWK  JPrOHOMHUKH,  TEXHUKH
0e301MacHOCTH, TUTHEHBI, PecypcocOepekeHus], TTPAaBOBBIX H
STHYECKHX HOPM, HOpM HH(OPMAIIMOHHON 0€30I1aCHOCTH;

- BIIQJICTh HAaBBIKAMH PAaCIO3HABAHUS M 3aIIUTHl HHPOPMALUH,
WH(GOPMAITMOHHON 0€301MaCHOCTH JIMYHOCTH,

- BIIQJICTh OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS BEIIECTB U
XUMAYECKUX SIBIICHUH (HAOMIONCHUE, HW3MEPEHHE, DJKCICPUMEHT,
MOJCITHPOBAHUE);

- yMETh MPOBOAMTH PACYETHl 1O XUMHUYECKHUM (opmyrnaMm u
YPaBHEHUSM XHMMHYECKUX PEAKIMi C MCHOJIb30BaHUEM (DU3MIECCKHUX
BEJIMYMH, XapaKTEPHU3YIOIIUX BEIIECTBA ¢ KOJHMYCCTBEHHOW CTOPOHBI
Macchl, 00beMa (HOPMAIBHBIC YCIIOBHS ) Ta30B, KOJMUECTBA BEUICCTBA;
WCIONB30BaTh CUCTEMHBIC XMUMHYCCKUE 3HAHHUS JJIs TPUHSATHS
pelieHHl B KOHKPETHBIX JKM3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIICCTBAMHU U MX TIPUMCHCHUEM

OK 04. DddexrusHO
B3aMO/IEIICTBOBATh "
paboTatb B KOJUIEKTHUBE H
KOMaHJIe

- TOTOBHOCTH K CaMOpasBUTHIO, CaMOCTOATCIBHOCTH U
CaMOOIpeIeNICHHIO;

-OBJIaZICHUE HaBBIKAMHU y4eOHO-UCCIIeA0BATEIbCKOM,
MPOEKTHOM U COLIMANIBHOM ESATEIbHOCTH;

OBnageHne YHHBEPCAIBHBIMH KOMMYHHMKATHBHBIMH
AeHCTBUAMM:

0) coBMecTHasl 1esITeJIbHOCTb.

- IMOHMMAaThb M HMCIIOJbB30BaTh IMPCUMYIICCTBA KOMaH):[HOI\/'I )41
WHIUBUIyabHON paboThI;

-  TOpUHUMATh  [EJIM  COBMECTHOM  JESTENbHOCTH,
OpraHU30BbIBATb M KOOPAWHUPOBATH JEHCTBUS 1O €€
JIOCTH)KEHHIO: COCTAaBJIATh IUIAH JIEHCTBHM, PpacHpeneisTh
POJIM C y4ETOM MHEHHUI yYaCTHHUKOB OOCYXKIaTh pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPAWHHPOBATHL W BBINIOJIHATH pa60Ty B YCIOBHAX
peanbHOro, BUPTYAJIBHOT'O 51 KOMOWHHUPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYLICCTBJIATH IMO3UTHUBHOEC CTPATETHYCCKOC ITOBCIACHHUE B

pa3IMUHBIX  CUTyallusX, TMpOSBIATH  TBOPYECTBO U
BOOOpaXkeHHe, OBITh HHAITUATHBHBIM

OgBJaaenune YHUBEPCAJTbHBIMHA peryasiTUBHBIMHU
JeHCTBUSIMH:

- yMeThb IUIAaHUPOBATh U BBINOJHATE XUMHUYECKHH HKCIEPUMEHT
(mpeBpalieH!s] OpraHUYECKUX BEIEeCTB MPU HArpeBaHWUHU, MMOITy4YEeHHE
STUIIEHA W W3YYCHHE €ro CBOWCTB, Ka4deCTBEHHBIE pEaKkIuu Ha
aJbICTHIBI, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypamnus OeIKOB MpHU
HarpeBaHUH, [IBETHBIE PEAKIIUK OEIKOB; IPOBOIUTH PEAKIIUH HOHHOTO
oOMeHa, OompeneNsiTh Cpedy BOIHBIX PacCTBOPOB, KauyeCTBEHHBIC
peakiuu Ha cynbdar-, kapOOHAT- W XJIOPHI-aHWOHBI, HA KATHOH
aMMOHWUS; PEIIaTh SKCIEPUMEHTAIBHEIC 3a/1a4u 110 TeMaM ""MeTaisr"
n "Hemeramnsl") B COOTBETCTBUM C TMpaBWJIAMH  TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BemeCTBAaMH M J1a0OpaTOPHBIM
obopynoBaHuEM; MPEJICTABIIATE  PE3yNbTaThl  XHUMHYECKOTO
JKCTIEpUMEHTa B (OpMe 3alluCH YpPaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GOpPMyIMPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB




) NIPpUHSATHE ceOsl M APYTHUX JIIOeii:

- IPUHMMAThb MOTHUBBl M ApryMEHTHl APYIHX JIOAEH
aHaJn3e pe3yabTaToB ACATEIIHOCTH;

- IpU3HABATh CBOE MPABO M NPaBO APYTHX JIOJEH HA OMIUOKH;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP € IO3ULUH JPYTOro
YeJI0BEKa;

npu

OK 07. CogeiicTBoBaTh
COXpaHEHUIO OKPYXKAIOIIeH
cpelbl,
pecypcocOepexeHHIo,
MPUMEHATh  3HaHUSA 00
HU3MEHEHUH KITIMaTa,
TPUHIMIBL  OEPEXKITUBOTO
TIPOM3BOACTBA,

3¢ (}EeKTUBHO ACHCTBOBATH
B Ype3BBIYANHBIX
CHUTYaIUIX

B 06sacTH 9K0T0rMYeCKOr0 BOCTINTAHMSA:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYPbI, IOHUMaHHE
BIMAHUSL ~ COLMAJIBHO-3KOHOMHYECKUX  IPOLECCOB  Ha
COCTOSIHUE MPUPOJHON W COLMAIBHOW Cpelibl, OCO3HAHUE
r1100aIbHOTO XapaKTepa IKOJIOTUIECKUX MPoOIeM;

- IJIJAHUPOBAHKE U OCYLIECTBICHUE NEUCTBUN B OKPY KAOLLIEH
Cpeie Ha OCHOBE 3HaHUA LENed yCTOWYMBOTO Ppa3BUTHS
YeJI0BeYeCTBa;
AKTHUBHOC HCIIPUATUC
OKpY>Karlllel cpene;

- YMCHUC IIPOTHO3UPOBATH H€6J'IaFOHpI/I$1THI)Ie J3KOJIOTHYCCKUC
MIOCJIEJICTBUS IIPEAIPUHUMAEMBIX TEHCTBUM, IIPEOTBPAIATh
ux;

JEUCTBUN, NPUHOCSAIIUX  Bpen

- pacliup€HUEC onblTa JCATCIBHOCTU JKOJIOTHYECKOH
HaIlpaBJICHHOCTH;
- OBJIaJICHUC HaBbIKaMH y‘le6H0-HCCJ’I6HOBaTCHLCKOﬁ,

HpOGKTHOfI )41 COI.IPIaJ'IBHOﬁ JCATCIIBHOCTH,

- copMupoBaTh NPEACTABICHUS: O XUMHYECKOH COCTaBISIOIIEH
€CTeCTBCHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHH B TO3HAHUH
SBJICHUN NpUPOAbI, B (OPMHPOBAHMM MBIIUICHUS] M KYJIbTYPBI
JMYHOCTH, €€ (yHKIHMOHAIBHOW TI'PAMOTHOCTH, HEOOXOIUMOH M
pelIeHHs] TPAKTHYECKHX 3aJad M 3KOJIOTMYECKH OOOCHOBAaHHOTO
OTHOIIECHHUS K CBOEMY 3/10POBbIO U IPUPOIHON Cpere;

- yMeTb COONIONaTh TPaBWIA DKOIOTUYECKH IEIeCO00pa3HOTro
IIOBCACHHUA B 6I>ITy u Tp}/[IOBOI‘/'I ACATCIIBHOCTH B LC/IAX COXPaHCHUA
CBOErO 3J0pOBbS M OKPYXAIOLIEH MPUPOIHOHW CpEIbl;, YUUTHIBATh
OMAacHOCTh BO3ACHCTBHUS HA JKHUBbIE OPraHU3MbI OIPEACICHHBIX
BC€IICCTB, IIOHHMMasas CMBICII IIOKa3aTClIAd HpC,ZLeJII)HOI\/'I ILOHyCTHMOﬁ
KOHIOCHTpaluu

I[IK 3.2. BpiOuparh 3aroToBKH, METOAbl 0OpaOOTKM U IOCIENOBATEIbHOCTD

TEXHOJIOTHYECKOT'O

nporecca

IMPOMU3BOJACTBA I[GTEU'IGIZ u KOMIIOHCHTOB

CIIequaJiIbHOI'o O60py,Z[OBaHI/I}I 1 CUCTCM.
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2. CTPYKTYPA U COOEPXXAHUE OBHIEOBPA3OBATEHBHOI71 JUCHUITJIIMHBI « XUMU STy
2.1. O6beM TMCUHUILTUHBI U BUABI Y4eOHOH padoThl

Bun yueonoii padoTsi

0O0neM B yacax

O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATIIHHBI 84
B T.4.

OcHOBHoOE cojiep:KaHue 60
BT. 4.

TeopeTnieckoe o0ydeHne 28
MPAKTUYECKUE 3aHATH 18
nabopaTopHBIE 3aHATHUSL 10
KonTtponbsHas pabora 4

IpodeccnonanbHO-OpHMEHTHPOBAHHOE Co/iep:KaHue (Copep:KaHue 4

NPUKJIATHOTO MOAYJISA)

BT. 4.

TEOpETHIECKOe O0yUCHHE 2

IPaKTUYECKUE 3aHATHUSA 2

CamocTrosiTennbHast padoTa 12
Koncynpranuu 6

IpomexyTounas arrectanus: 1uddepeHIpOBaHHbBII 3a4eT 2
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2.2. TemaTu4ecKuii MJIaH U coep:kanue yuyeoHoi mucuummabl OY/1.12 XUMUSL

HaumeHoBaHue
pa3aesioB U TeM

ConepaxaHue y4eGHOIro MaTepuaJja, 1a60paTopHbie padoThl U MPAKTHYECKHE 3aHATHS, CAMOCTONITeJIbHasI padoTa
o0yyawmuxcs, MHAMBUAYAJIbHBII NPOEKT (eciu npedycmompero)

O0bem
4acoB

dopmupyemble
KOMIIeTeHI U

1

2

4

Pa3nea 1. OcHoBBI €T

0

CHHUA BCIICCTBA

Tema 1.1. Ctpoenne
aTOMOB XHMHUYECKHUX
AJIEMEHTOB M MIPUpPOIA
XUMHAYECKOH CBSI3H

Coaep:xkanue yueGHOro MaTepuaJa:

1 COBpeMeHHaH MOZACIb CTPOCHHUA aToMa. CUMBOJIMYECKUH S3BbIK XUMHU. XUMMYCCKUH DSJICMCHT.

DnexTpoHHas KoHburypamus aroma. Kinaccudukarms XUMHYECKHX SIIEMEHTOB (-, P-, d-31eMeHThI).
BanentHele  siekTpoHbl.  BanmeHTHocTh.  DJEKTpOHHass ~— HOpUPOAAa  XHMHYECKOW  CBSI3M.
DNEeKTPOOTPULATEILHOCTh. BHIOBI XUMHUYECKOH CBA3M (KOBAJCHTHAs, WOHHAs, MeTaJlInuecKasi,
BOJIOPOJIHASI) ¥ CTIOCOOBI €€ 00pa3oBaHUsl.

IIpakTnueckue, JaOOpATOPHbIE 3aAHATHS:

1

IIP 1. Pemenne 3amaHnii Ha HCIIOJB30BAaHHME XHMHYCCKOM CHMBOJWMKH M Ha3BaHHH COCIWHEHHH IO
HOMEHKJIAType MEXIYHAPOAHOT'O COK3a TEOPETUYECKON U INPUKIIAJHON XUMHUH U TPUBUAJIbHBIX HA3BAHUM
JUISL COCTABJICHHSI XUMHYCCKUX (DOPMYJT IBYXaTOMHBIX COCAMHEHUH (OKCHIOB, CYIb(HUI0B, THAPUIOB U
T.II.) U IPYTUX HEOPTAaHWIECKUX COSAMHEHNN OTICIBHBIX KIaCCOB.

[IpakTHueckue 3agaHusl HA YCTAHOBJICHHUE CBS3H MEXIY CTPOCHUEM aTOMOB XMMHUYECKHUX 3JEMEHTOB U

NepUoOANICCKUM HN3MCHCHUCM CBOHMCTB XMMHYECKHUX DJIEMEHTOB M HX COGILI/IHGHI/Iﬁ B COOTBECTCTBUU C
nonoxeHueM lleprnoguueckoil CUCTEMBI.

CamocrosiTejibHasi padoTa 00y4alOUIUXCH:

| CP 1. Crpoenue aToma

OK 01

Tema 1.2.
ITepuoanueckuit
3aKkoH u Tabiauua J.11.
MeHnpeneena

Cojep:kaHue y4eGHOro MaTepuaJa:

2

Ilepuonuueckas cucremMa xumuueckux dneMeHtoB JI.M. MengeneeBa. @Du3NUeCKUd CMBICH
[lepuognueckoro 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHYECKHX
AJIEMEHTOB, 0O0pa3yeMbIX HMH TPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBHU C IIOJIOKEHUEM
XUMUYecKoro anemeHra B Ilepuonnmueckoil cucreme. MUpOBO33pDEHUECKOE M HAY4YHOE 3HAYCHME

ITepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornoser .M. MenneneeBa. OTKpPHITHE HOBBIX
XUMHUYECKUX JIEMEHTOB

IIpakTnyeckue, Ja6OpaATOPHbIE 3AHATHS:

2

IP 2. PemieHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha XapaKTEPU3aLUI0 XUMHYECKHUX
aJIeMEHTOB «MeTamnieckue / HeMETaUTMYeCKUe CBOWCTBA, 3JIEKTPOOTPHUIATEILHOCTh XUMHUECKHX

3JIEMEHTOB B COOTBETCTBHU C MX AJIEKTPOHHBIM CTPOCHUEM U MOJIOXKEHUEM B MEPUOJUUYECKON cucTeMe
xumudeckux daeMmenToB J[.M. MennaeneeBay

CamocTosiTeJibHasi pa6oTa 00y4alOIIUXCH:

| CP 2. Tlepuosuuecknii 3aKkoH, [leproudecKas cucTeMa XMMHUUYECKHUX d1emenTtos JI. M. Menjeneena

OK 01
OK 02

Pa3znen 2. CtpoeHue u CBOiiCTBa HEOPraHUYECKHUX BELIECTB

Tema 2.1.

C

ojlep:KkaHne y4e0HOro MaTepuasa;

Knaccuduxanus,

3

HOMEHKJIaTypa U

[IpenMer Heopranuueckoi xumuu. Kiaccu(pukaius HeOpraHHUECKUX BemlecTB. [IpocThie M CIIOKHBIC
BenecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THIIPOKCHIIBI, KHCIOTHI, COJIN). B3aumMocBsi3p

OK 01
OK 02
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CTpOCHUE
HEOPraHMYECKUX
BEIIECTB

HEOPTaHMYECKUX BEIECTB. ATperatHbie COCTOSHUS BenlecTBa. Kpucranmndeckue u aMopQHBIE BEIIECTBA.
TUMbl KPUCTATUIMYECKUX PENISTOK (aTOMHAs, MOJICKYJISpHAs, NOHHAS, METAJUIMYecKas). 3aBUCUMOCTb
(u3nNYecKuX CBOKMCTB BellecTBA OT THUMNA KPHCTAJUIMYECKOW PEIICTKH. 3aBUCHMOCTh XHUMHYECKON
AKTUBHOCTU BEIIECTB OT BHJIAa XUMHUYECKOH CBSI3M U THIA KPUCTAUNIMYECKON pemieTku. [IpuauHbl
MHOT000pa3us BEIICCTB

IIpakTHyeckue, JadopaTopHble 3aHATHUSN:

ITIP 3. HoMmeHknaTypa HEOpraHWYECKHUX BEIIECTB: HA3BAHUE BEIIECTBA HCXOAS W3 MX XHMHYECKOH
(OpMyIBI MK COCTAaBIICHHE XUMUYECKOH (POPMYIIBI HCXO/IS U3 HA3BaHUsI BEIECTBA MO MEXIyHAPOAHOM
(MIOITAK) unu TpuBHabHOM HOMEHKIIATYPE.

Pemenne mnpakTuyeckux 3amaHuil mo KiaccuuKanuy, HOMEHKIATYpe M XUMHYECKHM (opmynam
HEOPraHMYECKHX BEILECTB Pa3IMYHbIX KJIAccoB (YrapHbI ra3, yIJIEKUCIBIH ra3, aMMHakK, IalleHas
W3BECTbh, HETalIeHas U3BECTh, IUTHEBAs COJIa U IPYTUX): HA3bIBATh M COCTABIATH (HOPMYITBI XUMHUECKUX
BEIIECTB, ONPENENATh IPUHAIICKHOCTD K KJIaccy.

CamocrosiTejibHasi padoTa 00y4alOIIUXCH:

| CP 3. ArperaTHoe COCTOSIHUE BELIECTB

ConeprxaHue y4eOHOro MaTepHaJa: OK 01
5 | Merammbl. O6mue ¢usuyeckue U XUMHYECKHE CBOWcTBa MeTaiuioB. CHocoObl MomydeHus. 3Ha4eHHE OK 02
METaJUIOB M HEMETAJJIOB B IPUPOAE U XKUZHEEATEIbHOCTH YEJIOBEKa U oprann3MoB. Kopposus MeTaios: K 3.2
BH/JIbI KOPPO3HUH, CIIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HUH
6 Hemetamibr. O6ume puzndeckue 1 XUMUYECKHe CBOWCTBA HEMETAIUIOB. TUIIMYHBIE CBOICTBAa HeMeTaioB [V—
VII rpymnm. Knaccudukanust 1 HOMEHKIIATypa COeTUHEHUI HeMEeTaIIoB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB
B MPUPOJIE
7 XUMUYECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUMYECKUX BEIIECTB (OKCHIOB, THAPOKCHIIOB, KHCIIOT, CONEH
Tema 2.2. Qusuxo- U Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB INPOCTHIX BEILIECTB, BOJOPOJHBIX COEIMHEHUI, BBICIINX
XUMIHCCKIE OKCHJIOB M THIPOKCHJIOB
concTBa IIpakTHyeckue, Ja60paTOPHbIe 3AHITHS:
HEOPTafHeCKX 8 IIP 4. CocraBiieHue ypaBHEHUH XUMMYECKUX PEAKIUI C y4aCcTUEM MPOCTHIX U CJI0KHBIX HEOPIraHUYECKUX
BEIIIECTB yp peakil y p p
BEIIECTB: METAJUIOB W HEMETaJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB W aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUH M aM(pOTEPHBIX THIPOKCUIOB; HEOPTaHUYECKUX COJICH,
XapaKTEPU3YIOIIMX UX CBOWCTBA.
IIP 5. PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA, COCTAB, MOJYyUCHUE
1 0e30MacHOe WCIOJb30BAaHUE BAXKHEHININX HEOPTraHWMYECKUX BEHIECTB B OBITY WM IMPaKTUYECKOH
JIeITEILHOCTH YeJIOBEKA
CamocrosiTejibHasi pa6oTa 00y4aIOIIUXCH:
CP 4. CninaBel METaIOB
Tema 2.3. IIpakTHyeckne, JIaGopaTopHbIe 3aHATHS: OK 01
Wnentuduxarus 9 JIP 1. «MnenTudukaims HEOpraHMIeCKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemienue skcnepuMEHTaNbHBIX 3aJad N0 XUMUYECKMM CBOMCTBaM METAJUIOB M HEMETAJUIOB, IO OK 04
BCIIECTB pacro3HaBaHUIO U MOJYUYECHUIO COEJMHEHUI METANIOB U HEMETAJLJIOB.
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I/I}_'ICHTI/I(l)I/IKaL[I/IH HCOPraHN4YCCKUX BCIICCTB C HUCHOJIB30BAHUCM HUX (1)I/I3I/IKO-XI/IMI/IQCCKI/IX CBOfICTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peaknmu Ha cynabhar-, KapOoHAT- U XJIOPHI-
AHUOHBI, HA KATHOH aMMOHHUS

KonTpoabHbie padoThl:

10

KP 1 BemiectBa 1 UX CBOMCTBA

CaMocTosiTe1bHast padoTa 00y4alouuxcsi:

CP 5. ITonroroButhcs K KOHTPOJIBHOM padoTe.

Pa3nes 3. Xumuueckue peakuuu

Coaep:xkaHue y4eOHOro MaTepuaJja:

OK 01
11 | Kimaccudukanus u THITBI XUMHYECKAX PEaKIuil ¢ ydacTHeM HeOopraHW4decKuX BemlecTB. CocTaBiieHHE OK 02
YpaBHEHUH pEaKIWid COeNWHEHUs, pa3JIOXKEeHHs, 3aMelleHus, OOMeHa, B T.d. peaKknud TOPEHHS,
OKHUCJICHUS-BOCCTAHOBJICHHUSI.
YpaBHeHUs OKHUCICHHUS-BOCCTaHOBIEHUA. CTeneHb oOKuciaeHus. OKUCIUTENb U BOCCTAaHOBHUTEID.
CocTraBineHue U YPaBHUBAHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMU METOIOM 3JEKTPOHHOIO
Oamanca. OKHUCIIUTEIbEHO-BOCCTAHOBUTEIIBHBIC PEAKIMU B MPHUPOJAE, MPOU3BOJCTBEHHBIX MpOIECccax U
Tema 3.1. KU3HEACSITeIbHOCTH OPTaHU3MOB
Tumnsl XUMHYECKUX | IlpakTHYeckue, JabopaToOpHble 3aHATHS:
peakiuit 12 | OP 6. CocraBienue ypaBHeHuii OBP
13 | P 7 KonuuecTBeHHBIE OTHOIICHHS B XUMHUH. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI
[0 YpaBHEHUSIM XMMHUYECKHX peakuuid. Monb Kak eIMHMIA KOJUYecTBa BellecTBa. MoJsipHas macca.
3aKOHBI COXpaHEHHUS MacChl M dHEPruu. 3aKoH ABoraapo. MomspHbi 00beM razoB. OTHOCHUTENTbHAS
IJIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM XUMHUYECKHUX PEAKIMA C HUCIONIH30BAHUEM MAacChl, 00beMa
(HOpMaJTbHBIE YCITIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
CamocrosiTeJibHasi pa6oTa 00y4alOIIUXCH:
| CP 6. Xumnueckue peakimu
Cojep:kanue y4eOHOr0 MaTepuaa; OK 01
14 | Teopus PIEKTPOIUTUUECKON Auccouranud. MoHbl. DIEeKTpONUTHI, HEINEKTPOJIUThl. Peakium noHHOro OK 04
oOMeHna. CocTaBlieHHUE peaKIMii MOHHOTO OOMEHA IyTeM COCTaBJICHMS WX IOJHBIX U COKPAIEHHBIX
WOHHBIX ypaBHeHMN. KHCIIOTHO-OCHOBHEIE pEaKIu. 3aJaHus Ha COCTABICHUE HOHHBIX PEaKIui
Tema 3.2. IIpakTnueckue, Ja6OpaTOpHbIe 3AHATHS:
DJIEKTPOIMTHIECKAT 715 JIP 2. “Tunbl XMMAYECKHX 7
Jucconuanys u : PeaKIHL .
OHHEIH O6MeH Hccnenopanne THIOB (110 COCTaBY U KOJHYECTBY MCXOIHBIX M OOpA3YIOIIMXCS BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakiuii. [IpoBeneHre peakiuii HOHHOro 0OMeHa, OTpeAeTIeHIE CPEIbl BOAHBIX PACTBOPOB.
3agaHus Ha COCTaBICHUE HOHHBIX PEaKITHi
CamocTosiTeJibHasi pa6oTa 00y4aIOUIUXCH:
I CP 7. Boxa. PacTBOpBI. DIEKTPOIUTHYECKAS AUCCOITUATTHS
Pa3znen 4. KuneTuueckue M TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX pPeaKkuui
Tema 4.1. CxopocTb Cojep:kanue y4eOHOr0 MaTepuaa; OK 01
XUMUYECKUX 16 | CkopocTh peakiyu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (AKTOPOB: MPHUPOJBI PEATHPYIONIUX BEIIECTB, OK 02
peaKIHiA.

KOHIOCHTpAaWKU pcarupyromux BCIICCTB, TCMICPATYPbl W IUJIOIIAAN peaKL[PIOHHOﬁ TIOBCPXHOCTH.
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XuMHYeCKoe
paBHOBeCHE

TerutoBbie 3G EKTH XUMHUECKUX PEAKIIHA. JK30- U SHIOTEPMHUUYCCKUE, PEAKITUH.

OO6paTuMOocCTh peaxiuil. XuMHYeCKOe PABHOBECHE U €r0 CMEIeHHE O AeHCTBHEM Pa3INIHBIX (PaKTOPOB
(KOHIIEHTpalMsl PEareHTOB WM MPOAYKTOB peakiuH, IaBlI€HWE, TeMIepaTypa) s CO3JaHUsI
ONTHMAJILHBIX YCIOBHM MpoTekaHust xumuueckux mnpoueccon. [punmun Jle laTtense.

IIpa

KTH4Y€CKHE, naﬁopaToprle SAHATHA:

17

ITP 8. Pemenne npakTUKO-OPUCHTUPOBAHHBIX 3a[aHUN HA aHaau3 (paxmopos, enuAowux Ha UsMeHeHue
CKOPOCMU XUMUYECKOU peaKkyuul, B T.4. C IO3ULIUI SKOJIOTHYECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH IEATENBHOCTH B LENSIX COXPAHEHHsI CBOETO 3/10pOBbs U OKPY KaIOLIeH TPUPOTHON CPEIBI.

Pemenne mnpakTHKO-OpMEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illatense s
HaXO0’KICHUS HAIPaBJICHHUSI CMEIIEHUS PABHOBECHUS] XMMHUYECKOM PEaKIMU U aHAIN3 (DaKTOPOB, BIMSFOLINX

Ha CMCIICHUC XUMHUYCCKOI'O PaBHOBECUA

CamocrosiTeJibHasi paboTa 00y4aOUIUXCH:

| CP 8. CkopocTh XMMHUECKHX PeaKiys

Paszpnen S. PacTBopbl

Cojep:xaHue y4eGHOro MaTepuaJa:

18 | PacTBopeHne Kkak (hU3MKO-XHMHUYeCKUH mporecc. PacTtBopsl. CrmocoObl MPHUTOTOBICHUS PAaCTBOPOB. OK 01
g:(?:?so%;; Honsrue o PactBopuMocTs. MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA. Cim;lcn MOKa3aTelis NPEeAesIbHO JOMYyCTUMOM OK 02
KOHIIGHTPALMH U €r0 MCII0JIb30BAHUE B OLIGHKE SKOJIOTHYECKOH 0€300aCHOCTH. OK 07
CamocTosiTe1bHasi padoTa 00y4YaroLIuXCs:
| CP 9. PactBops1. PactBopeHue.
IIpakTHyeckue, 1a60paTopHbIe 3aHATHA: OK 01
19 | JP 3. «[IpuroroBieHne pacTBOPOBY. OK 02
Tema 5.2. [IpuroroBienue pacTBOpoB 3aJaHHOMN (MaccoBOM, %) KOHILEHTpAIUH (C MPaKTHUKO-OPUEHTUPOBAHHBIMU OK 04
Hccnenosanne BOIIPOCAMH) U OTIPEeIIEHHE CPEIbI BOJHBIX PACTBOPOB.
CBOICTB PacTBOPOB Pemenue 3aa4 Ha NPUTOTOBJIEHUE PACTBOPOB
CamocrosiTejibHasi pa0oTa 00y4AIOUIUXCH:
CP 10. MaccoBas 1015 BELLIECTBA B pacTBOPE
Paspes 6. CTpoeHne ¥ CBOHCTBA OPraHHYECKHUX BeIeCTB
Coaep:xanue yueOHOro MaTepuaJja: OK 01

Tema 6.1.
Knaccuduxanms,
CTpOCHHE U
HOMEHKJIaTypa
OpTaHNYECKUX
BEIIIECTB

20

[losiBieHne W pa3BUTHE OPraHWYECKOW XMMHH Kak Hayku. lIpeamer opranmyeckoil Xxumuu. Mecto u
3HAYCHHUE OPTAaHUICCKON XUMHUHU B CUCTEME €CTECCTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHE KaK TOPSIOK COCAMHECHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
OCHOBHBIC TMOJIOXKEHUSI TEOPUU XUMUUYECKOTO CTPOEHUs opraHumueckux coeauHenuit A.M. Byrtneposa.
YTIeponHbIN CKeJleT OPTaHWYeCKOW MOJIEKYJIBl. 3aBHCHMOCTH CBOWCTB BENIECTB OT XHMHYECKOTO
CTpoeHHs MOoJIeKyII. 3omepust 1 n30Mepsl.

[Nonstre o pyHkunoHambHOM Tpyme. Pagukan. [IpuHIMITEI KiTacCHUKAIMKA OPTaHUIECKUX COSAMHEHUH.
MexyHapoiHasi HOMEHKIIATypa W MPUHIIMITEI HOMEHKIIATYPhl OpraHUYecKuX coequHenuid. [lonstre o6

a30TCOEPKAILIUX COSAMHEHUAX, OMOJIOTMYSCKH AKTUBHBIX BEIIECTBaX (yrieBoaax, JKupax, Oejakax u 1p.),
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| BBICOKOMOJICKYJISIPDHBIX COCIMHCHUAX (MOHOMep, TMOJIMMCP, CTPYKTYPHOC 3B€HO)

IIpakTHyeckue, JadopaTopHble 3aHATHUSH:

21

ITP 9. HomeHKI1aTypa OpraHu4eCcKuX COSUHEHUI OT/IENBHBIX KIIACCOB (HACHIIIICHHbIE, HEHACHIIIICHHBIE U
apoMaTH4YeCKHe YTIIEBOJOPOBI, CIIUPTHI, (DEHOIBI, aNbAETHIBI, KETOHBI, KapOOHOBBIE KUCIOTHI M Jp.)
CocTaBlieHUE TIONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEIIECTB OTACIHHBIX
KJIACCOB, HCIIOJB3YyS WX Ha3BaHWs 10 CUCTEMATUYCCKOW W TPUBHAIBHOW HOMEHKJIAType (3THIICH,
arneTuiieH, TIniepuH, ¢GeHod, (opMmanmpaerua, yKCycHas KHCIIOTa, TIWIUH). PacdeTsl mpocTeimeit
(hOpMyJTBI OPraHMYECKOM MOJICKYJIBI, UCXOS U3 SJIEMEHTHOTO cocTaBa (B %)

CamocTosiTe1bHasi padoTa 00y4YaroIuXCs:

| CP 11. OcHOBHBIE IOHATHSL OPTaHUYECKON XHUMUHU

Tema 6.2. CBolicTBa
OpraHUYEeCKUX
COeTMHEHUN

Conep:xanne y4edGHOr0 MaTepuaJia;

22

OH3UKO-XUMHYCCKHE CBOWCTBA OPTaHWYECKUX COCAMHEHHHA OTICNbHBIX KJIaccoB (0COOECHHOCTH
KJIACCU(PUKAIIMM ¥ HOMCHKJIATYPbl BHYTPH KJIacCa; FOMOJIOTHYCCKHI psil U o01mas hopMysia; H30Mepus;
(M3UYEeCKUE CBONCTBA; XUMUUECKUE CBOWCTBA; CIIOCOOBI TOJTYUCHHUS);

— TpeJenbHbIE YIIIEBOJOPObl (ATKAHBI M IMKIOAJKaHbl). ['OpeHHe MeTaHa Kak OJWH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIUICHHOCTH U ObITY. CBOMCTBA MPHUPOIHBIX YTICBOIOPOIOB, HAXOXK/ICHUE B
MIPUPOJIC ¥ IPUMECHEHUE AJTIKAHOB;

— Hemnpe/enbHbIe (ATKEHBI, AIKHHBI U aJIKaJUCHBI) U apOMaTHYECKHE YIIIeBO0pobl. ['opeHue alieTuiieHa
KaK HUCTOYHUK BBICOKOTEMITEPATYPHOTO IUTAMCHH JJIsl CBAPKH U PE3KH METAJJIOB

23

OU3NKO-XMMHUYECKUE CBOWCTBA OpPraHUYECKUX COCJAMHECHUH OTHCIBHBIX KIaccoB (0COOCHHOCTH
KJIACCHU(PUKAIIMM U HOMEHKJIATYPbl BHYTPH KJIacca; FOMOJIOTHYESCKUM psil U o01mas hopMysia; u3oMepus;
(hm3nyecKue CBONCTBA; XUMUUECKHE CBOWCTBA; CIIOCOOBI TTOTyUESHHS):

— KHCJIOPOCOACPIKAIIUE COSUHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIIOTHI ¥ A()UPbI, aJIbJACTHJIBI 1
KETOHBI, JKUPBI, yrjieBojbl). [IpakThueckoe NpPUMEHEHHE ATHICHIJIUKOJSA, INIMIEpPHHa, (eHoa.
[Ipumenenne dopManbaernia, amneranbJeruia, YKCYCHOW KHCIOTHI. Mpblla Kak CONMHM  BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIHEe CBOHCTBA MbLIIa

24

OU3NKO-XMMUYECKHE CBOMCTBA OPTraHWYECKHX COCAMHEHWH OTHEIBHBIX KJIacCOB (O0COOCHHOCTH
KJaccu(UKalMi 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKUH psifl U o01mas GopMyIia; H30Mepus;
(u3nuecKkue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHHUS):

— a30TcoJiep)KalIie COeMHEHNs (AMUHBI 1 aMHUHOKHCIIOTHI, OeJIKK). BrIcOKOMOJIEKYIsipHbIE COCTMHEHHS
(cuHTETHYECKHE U OMOIOTHYeCKU-aKTHBHEIE ). MOHOMED, TTIOJINMEp, CTPYKTypHOE 3BeHo. [lommmepu3zarus
3THJIEHA KaK OCHOBHOE HaIlpaBJIEHHUE €r0 MCIIOJIb30BaHUS.

['enernyeckast cB3b MEXKAY KJIacCaMU OPTaHUYECKUX COEAMHEHUIN

l'[paKanecmle, .ﬂaﬁopaToprle 3aHATHUA:

25

ITP 10. CpoiicTBa OpraHUYECKUX COCAMHEHHH OTIENBHBIX KJIACCOB (TPHUBHAIBbHAS M MEXKAYyHApPOIHAsS
HOMEHKJIaTypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI TIOMY4EHHs): MpeleNbHble (aJKaHbl W IUKIOATKAHBI),
Hemnpe/enbHble (aIKEHBI, aTKUHBI U aJKaJANeHbl) 1 apOMaTHYECKHE YTIIEBOAOPOIbI, CIIUPTHI U (EHOJIBI,
KapOOHOBBIE KUCJIOTHI M 3()UPBI, AIbJETUIbl U KETOHBI, AMUHBI 1 aMUHOKHUCJIOTBI, BLICOKOMOJICKYJISIPHBIE

OK 01
OK 02
OK 04
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COCIMHCHUA. 3a,Z[aHI/I$I Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHUUYCCKHUX peaxunﬁ C y4aCTUCM OPraHU4YCCKUX
BCIICCTB HA OCHOBAHUM UX COCTaBa U CTPOCHUA

26 | P 11. CocTaBieHHWE CXEeM peaknuid (B TOM YHCIIC TIO0 TPEIIOKEHHBIM IICMOYKaM IPEBPAIICHHM),
XapaKTepU3YIOLINX XUMHYECKHE CBOWCTBA OPraHUYECKUX COSANHEHUI OTAETBHBIX KIaCCOB, CIIOCOOBI HX
MOJlydeHUs] W Ha3BaHUE OPraHWYECKUX COCOUHEHHH 10 TPUBHAIBHON WIH MEXKIyHApOIHON
CHUCTeMaTHIeCKOH HOMEHKJIAType.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUI HA CBOIICTBA OPraHUYECKHUX COEeTMHEHHH
OTACIBHBIX KJIACCOB
27 | JIP 4. “IIpeBpaiieHust OpraHUYECKUX BELIECTB P HArpeBaHUH".
[Tomyuenue sTHIIeHa U U3yYeHHUE €ro CBOWCTB. MosenupoBaHue MOJIEKY U XUMUYECKUX MpeBpalleHui
Ha IIpUMepe TaHa, ITWICHA, alleTUJIeHa U JIp.
CoaeprkaHue y4e0HOro MarepuaJa: OK 01
28 | buoopranndeckue coenuHenus. [IpuMenenue u Ouosioruueckas pojib yriieBogoB. OKUCICHHUE YIIICBOJIOB OK 02
— MCTOYHUK DHEPTHH KUBBIX OpraHu3MoB. O0JacTH MpUMEHEHUsT aMHHOKUCIOT. [IpeBparenns 6enkoB OK 04
MU B Opranm3Mme. buonormdeckne ¢yHkmmu OenkoB. buomormueckme QyHKIMU KupoB. Ponb
OpPraHMYECKOW XMMHHU B PELICHUM TPOOJIEM IHUIIEBOH Oe30macHOCTH. Pojib OpraHMYecKOW XMMHUU B
Tema 6.3. pemieHAH TpoOJIeM SHEPreTHYecKol Oe30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHHUM HOBBIX
Wnentudukamms MaTeprajoB, HOBBIX HWCTOYHHKOB DJSHEPruu (albTepHATHBHBIE WCTOYHUKK OHHepruw). OmacHOCTh
OpraHHYeCKUX BO3/ICHCTBHS Ha >KHUBBIC OPTaHM3MBl OPTaHUYECKUX BEIIECTB OTAENBHBIX KJIACCOB (YTICBOAOPOIBI,
BEIIECTB, HX CIHPTHI, (HEHOINBI, XJIOPOPraHUIECKHE POU3BOIHBIE, albJIETUABI U JP.), CMBICI MOKa3aTeNs MpeAeIbHO
3HaYeHHE U JOITYCTUMOM KOHIIEHTPAITUI
MIpUMEHEHHUE B IMpakTuyeckue, 1a60paTOPHbIE 3AHATHI:
OBITOBOIA 1 . 29 | JIP 5. “HnenTuduranys OpraHMYecKux COeMHEHN OT/IEIbHBIX KIIACCOB™
[pOU3BOACTBCHHOM Wnentudukanys opraHndecKUX COSAMHEHUH OTAENBHBIX KIACCOB (Ha MPHMEpEe albJIeru/I0B, KpaxMala,
ACATSIIEHOCTH YKCYCHOHM KUCIIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHNEM HX (PM3UKO-XUMHUECKUX CBOWCTB M XapaKTEPHBIX
Henonera KaueCTBEHHBIX peakmuid. J[leHatypanus Oenxa mpu HarpeBaHuM. LIBeTHBIE peakium OelKOB.
Bo3HuKHOBEHNE aHAIMTUYECKOTO CUTHANA C TOYKH 3PEHUS XUMHUYECKHX IPOIECCOB IPH MPOTEKaHUU
KayeCTBEHHOH peakIlnu, MO3BOJISIONIeH WICHTH(OUITMPOBATH NMPEJI0KEHHBIE OPraHUYeCKUe BEIIeCcTBa
KoHTpoJibHBIE padoThI:
30 | KP 2. CTpykTypa 1 CBOMCTBAa OpraHMYECKUX BEIIECTB
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue MPUKJIATHOTO MOIYJIs1)
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOI [1eSITeIbHOCTH YeJIOBEKA
Conepixanne y4eGHOr0 MaTepHaa: OK 01
Tema 7.1 Xumns B 731 [ Hopeiimme 1ocTrkenns XUMIHeCKoi HayKH 1 XUMHHYECKOH TEXHOIOTMH. Pollb XHMUM B 06ECTIeYeHUH OK 02
g;lgzmomTBeHHoﬁ 9KOJIOTHYECKOH, 3HePreTquCK0171 U TIAIIEBON 0€30MacHOCTH, Pa3BUTHN MeIUIMHEL. [IpaBuna momcka u OK 04
eATETLHOCTH aHaIIN3a XHMHECKOH “HGOPMAINH U3 PA3TUYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-HAay4Has IUTepaTypa, OK 07
e — CpeAcTBa MaccoBoi nHpopmMaimu, cetb MHTepHeT) K 3.2

HpaKTI/I‘leCKI/Ie, ﬂaﬁopaTopm,le 3AHATHUA:
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32 | IIP 12. Iouck u aHANIH3 KEHCOB O MPUMEHEHUU XUMHUYECKIX BEIIECTB U TEXHOJOTHH ¢ y4eToM Oy rymieit

pohecCHOoHaTbHOMN AESITETHHOCTH 10 TEMaM: BYKHEUIIIHE CTPOUTENbHbBIE MaTEPHaJIbl, KOHCTPYKIIHOHHBIS
MaTepHalibl, KPacKH, CTEKIIO, KEpaMHKa, MaTepHUaIbl IS DIIEKTPOHUKHA, HAHOMAaTEpHallbl, TEKCTUIBLHBIE
BOJIOKHA, UCTOYHHUKHU DHEPTHH, OPTaHUUYSCKUE U MHUHEPAJIbHBIC YIOOpEHUS, JICKAPCTBCHHBIC BEIICCTBA,
OBITOBAST XUMHSL.

3ammuTa: [IpeacraBienne pe3yabTaToOB pelieHns KelcoB B (popMe MUHHU-IOKIIAA C Tpe3eHTanei
CamocTosiTe1bHasi padoTa 00y4YaroIuXCs:

CP 12. IloaroTtoBka Kk qupepeHIMpoBaHHOMY 3a4eTy 1

KouncyabTanus 6

33 | AnddepenunpoBaHHblii 3aUeT 2

BCEI'O: | 42 30 12

84
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3. YCJIOBUS PEAJIM3AIIAN [TPOTPAMMBI OBILIEOBPA3OBATEJILHOM TUCIIATIJINHEI
3.1. Tpe6oBanusi K MUHUMAJILHOMY MATePHAJLHO-TEXHHYECKOMY o0ecnedeHUuIo

Jinis peanuzanuy NporpaMMbl TUCHUIUIMHBL TOJDKHBI OBITh MPEAYCMOTPEHBI CIEAYIOUINE ClIeUaIbHbIe
MTOMETIIEHS: YIeOHBIH KaOMHET XUMUH H1/IITH YIeOHOM XUMHYECKOH TabopaTopum.

OobopynoBaHue y4eOHOro kadOuHeTa (HAILJISIAHbIE MOCOOUS): HAOOPHI IMIAPOCTEPKHEBBIX MOJEICH
MOJIEKYJ, MOJETH KPUCTAUIMYECKHX PEIIETOK, KOJJICKIMUA MPOCTBHIX M CIOXKHBIX BEHIECTB W/WIN
KOJUIGKIIMM TIOJIMMEPOB; KOJUIEKLUSI TOPHBIX IOpOJ W MHHepanoB, Tabnuua MeHneneeBa, ydeOHbIE
¢unbMbL, UG POBBIE 00pa30BaTENBHBIE PECYPCHI.

TexHnyeckue cpeacTBa 00y4eHHsl: KOMIBIOTEP C YCTPONHCTBAMHU BOCIIPOM3BEACHUS 3BYKa, IIPUHTEP,
MYJbTUMENNA-TIPOEKTOP C IKPAHOM, MYyJIbTUMEANIHAS JOCKA, yKa3Ka-IIPE3CHTEP A IPEe3CHTAlNH.
Oo0opynoBanue nagopaTopud U padoyux MecT JadOpaTOpHM: MEH3YPKH, MHIIETKH-KaleIbHUIIB,
TEPMOMETPbI, MHUKPOCKOII, JYIIbl, NPEIMETHbIE M IOKPOBHBIC CTEKJA, IUIAHIIETH U1 KaleJIbHbIX
peakuuii, (QUIBTpOBalbHAs OyMara, MPOMBIBAIKH, CTEKISHHBIE MPOOUPKH, PE3UHOBBIC IMPOOKH,
¢doHapuky, HaOOp PEaKTHUBOB, CTEKISHHBIC MMAJOYKH, IITATHBBI A MPOOUPOK; MEpHBIC HMIUHIPEI,
BOPOHKH CTEKIITHHBIC, BOPOHKH JAenuTenbHbIe IpmuHapudeckrne (50-100 M), CTymKH ¢ TECTHKOM,
(dapdopoBbIe YaIIKK, MUHIETHI, GUIBTPHI OyMaXKHbIC, BaTa, MapJis, YaCOBBbIC CTEKJa, HICKTPOILIUTKH,
nmabopaToOpHBIE MITATUBBI, CIUPTOBBIE TOPEIKH, CIIMIKH, IPUOOP IS TIOTyUYESHHsI Ta30B (MIIH MMPOOUpPKa C
ra3o0TBOIHOM TPyOKO¥1), AepKaTenu Ui NpoOUPOK, CKISIHKH JJIsl XpaHEHUSI PEaKTHBOB, Pa3laTOYHbIC
J0TKM; XuMudeckue crakanbl (50, 100 u 200 Mi1); mNaTeNH; MAHIETH; TUTCIbHBIE MBI, CEKYHIOMEPBI
(Taiimepsl), MepHbIe TipoOupku (Ha 10-20 mur) u mepHbie KoiObI (25, 50, 100 u 200 M), BoasHas OaHs
(MM TEepMOCTaT), CTEKISIHHBIE MANIOYKH; KOHMYECKHe KoiObl it TuTpoBanHus (50 m 100 wm);
MHIMKATOPHbIE MOJIOCKHU Uil onpezaeneHus pH u cranmapTHas HHAMKATOPHAS ILIKaja; yHUBEPCAIbHBIN
uHaukatop; nunetkd Ha 1, 10, 50 mu (wnu gozatopel Ha 1, 5 u 10 M), OlOpeTkH Ui TUTPOBAHMUS,
MeaunuHckue mmpunbl Ha 100-150 M7, maGopaTopHble W/WIM aHATUTHYeCKue Bechl, pH-MeTpl,
CYIIWIBHEIN mikad, u Ip. TabopaTopHOe 000PYA0BaHHE.

3.2. UudopmanuoHHoe o0ecniedeHHe pean3anui NPOrpaMmMbl

1. Ans peanu3anuu nporpammsl 0uOnuoTedHslid oA 00pa30BaTeIbHON OpraHM3aluy JOKEH UMETh
NeYaTHbIE W/WIIH SJIEKTPOHHBIE 00pa30BaTelibHbIE U MH(OPMALMOHHBIE PECYPChI, PEKOMEHIOBaHHBIE IS
MCIIOJIb30BaHMs B 00pa30BaTeIbHOM MpOIEcce, He cTaplie 5 JIeT ¢ MOMEHTa U3aHus.

OCHOBHBIE IeYATHBIE U3TAHUSI
1. Au¢unorenoa, M. B. Xumwus: y4eOHUK M TNPAKTUKyM Ui CPEIHEro MpodeCCHOHAIBHOTO

obpaszoBanms / 1. B. AndunoreHoBa, A. B. badkos, B. A. [lonikoB. — 2-e u3n., ucnp. u gon. — Mocksa:
WznatensctBo FOpaiit, 2022. — 291 c.

2. llleromuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A. llleronuxuna, JI. B. MunaeBckas. —
Cankr-IletepOypr: Jlanp, 2021. — 164 c.

3. Huxonbckwii, A. b. Xumusi: y4eOHUK U IPAKTUKYM JIJIsI CPETHEr0 Mpo(ecCHOHaIbHOT0 00pa3oBaHuUs
/' A. b. Huxonbsckuii, A. B. CyBopoB. — 2-e uzf., nepepal. u ngon. — Mocksa: Uznarenscto FOpaidT,
2022. — 507 c.

4. Xumus: yueOHHK A7 cpeanero npodeccruonansHoro oopazosanus / 10. A. Jlebenes, I'. H. ®Panees,
A. M. T'ony6es, B. H. Illlanosain; nox oduieii peaakuueii ['. H. ®aneesa. — 2-e uzn., nepepad. u gom. —
Mocksa: M3gatensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTe/IbHbIE HCTOYHUKH
1. Xumus. 10 knace. Yrmy6nénnslii ypoens: yueonuk/ B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun,

A.A. Ipoznos, B.B. Jlynun; nog pen. B.B. Jlynuna. — M.: IIpocBemienne, 2022. — 446, [2] c.: ui.

2. Xumws. 11 knace. Yriryonénnsiii yposenb: yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A. [Ipo3ios,
B.B. Jlynun; nox pex. B.B. Jlynuna. — M.: [Ipocserienue, 2022. — 478, [2] c.: ui.

3. Xumus. Yrayonensslii ypoBeHb. 10—11 kiaccer: padouas nporpamma K quaun Y MK B.B. Jlynuna:
yaeOHo-MeToanueckoe nocobue / B.B. Epemun, A.A. [Iposnos, 1.B. Epemuna, 3.10. Kepumor. — M.
Hpoda, 2017. — 324, [1] c.



4. Metoanyeckoe mocobue k yueOHMKy B. B. Epemuna, H. E. Ky3pmenko, B.1. Tepenuna, A. A.
Hpo3noBa u np. «Xumusi. Yriayonenuslid ypoBeub». 10 kmace / B. B. Epemun, A.A. Iposnos, U.B.
Epemuna, B. 1. Maxonnna, O. FO. Cumonosa, 3.10. Kepumos. — M.: [Ilpoda, 2018. — 339 c. : mm.

5. Meroaunyeckoe mocobue x yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. Jlpo3noBa u np.
«Xumus. Yrayomenusnid ypoBeHb». 11 xmace / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna, H.B.
Bonxkogra, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : uin.

6. T'ycesa, E. B. Xumus s CIIO: yueOHO-MeToanueckoe nocodue / E. B. I'ycea, M. P. 3uranmmna,
I. U. KynukoBa. — Kazans: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-2792-4. — Tekcr:
3JEKTPOHHBII / Jlans: 3JIEKTPOHHO-OMONNOTEeYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/196096. — Pexum mocTyma: ajst aBTOPHU3, MOTb30BATEICH.

7. Uepnukona, H. FO. Xumus B mocTynmHOM u3ioxeHnn: yaednoe mocodue mis cro / H. FO. Yeprankosa.
— 2-¢ m31., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — Tekcr:
AIIEKTPOHHBIHI / Jlanb: AIEKTPOHHO-OMOIMOTETHAS cucTeMa. — URL.:
https://e.lanbook.com/book/195532. — PexxuM mocTyma: ajist aBTOPH3, MOJIB30BATEIEH.

8. UlesnwurpiHa, JI. B. Xumus: yaueonoe nocodue / JI. B. llleBaumnpina, A. Y. AmapueB. — HoBocuOupck:
HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkct: anexTpoHHBIN // JlaHb: 3MEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/118505. — Pesxum poctyna: asst aBTOpu3,
MIOJIB30BaTENEH.

9. Bnunos, JI. H. Xumus: yueouuk mis CI1O / JI. H. bnunos, U. JI. Tlepdunosa, T. B. Cokonosa. — 2-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-7904-7. — Tekcr:
AIIEKTPOHHBII // Jlans: AJIEKTPOHHO-OMOTHOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/167183. — PexxuM mocTyma: ajist aBTOPH3, MOIB30BATEICH.

10.T"abpuensn, O. C., JIsicoa, I'. I'. Xumus: kaura ams mpernogaBarens: y4ed. -MeTo, mocodoue. — M.
Axanemus, 2012. - 332 c.

11.Yepuukosa H. 0., Memepsikosa E. B. Pernraem 3agauu o XuMuu caMoCTOsITENHbHO: ydeOHOE mocodne
/ H. O. Yepnukosa, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022. — 328 c.

12.Pe3nukoB B. A. COopHUK ynpaKHEeHHH W 3aj]ay M0 OpraHMYeckoil XuMum: ydeoHoe nocobue / B.A.
PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13.Kanyctuna A. A., Xanpuenko W. I'., JIubanos B. B. O6mas u Heoprannveckast xumust. [Ipaktuxym /
A. A. Kanycruna, U. I'. Xanpuenko, B.B. JIubanos — Caunkr-IlerepOypr: Jlans, 2020. — 152 c.

14. I'adbpuensn O.C. Xumust: yued. s ctya. mnpod. yueb. 3asenenuit / O.C. I'aGpuensn, WU.I.
OctpoymoB. — M., 2016.- 256 c.

15. T'abpuensia O.C. Xumus 1y npodeccuii ¥ CenuanbHOCTEH TEXHUYECKOT0 Npoduist: yd4eOHUK A1
CTyA. yupexxaeHuii cpea. npod. odpazosanus / O.C. 'abpuensn, U.I'. OctpoymoB. — 4-e u3z., crep. —
M. : Uznatenbckuit ieHTp «Axanemusy», 2017. — 272 c.

HNHTepHeT-pecypcesl
1. hvsh.ru — Xypnan «XuMus B HIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nmekumu mo  xumum Ha  caiite  [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-momyasipHbIii IPOEKT «DJIEMEHTBI OOJIBIION HAYKH»
(pusuka, XuMHus, MaTeMaTHKa, aCTPOHOMUS, HAYKH O )KH3HH, Hayku o 3emiie). HOBOCTH HAyKH, KHHTH,

HAYYHO-TIOIYJISIPHBIC CTAThH, JIGKLIUH, SHIUKIIONEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiir HayuHO-TIONMYIISIpHOTO *KypHana «IloTeHImam.
Kypnan nznaércs ¢ 2005 r., ¢ 2011 r. — pasznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOIYIISIPHOTO KypHada «XUMUS U KU3HBY.
Kypnan nzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas sieKTpOHHAs OUOIHOTEKA
xumuueckoro mopraina «Chemnet», comepkut ydeOHble W HMH(POPMAIMOHHBIE MaTEpHAabl s

IIKOJBHUKOB W yuuTenedl. B Held MOXHO HailTh y4eOHMKM MO OOIEH W HEOpraHWYecKOW XWUMHH,
OpPraHUYECKON XUMHHU, MyJIbTUMEIMaMaTepUallbl, a TAKXKE 3a1a4l XUMUUECKUX OJMMIINAJ C PEIICHUSMH,
3a7a4M BCTYNUTEIbHBIX YK3aMEHOB JUIsl a0UTYypPHEHTOB.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Резников%20Владимир%20Анатольевич&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Капустина%20Алевтина%20Анатольевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Хальченко%20Ирина%20Григорьевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Капустина%20Алевтина%20Анатольевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Хальченко%20Ирина%20Григорьевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WudopmariioHHbie MaTepuanbl 00
onuMmnuanax: MockoBckoi ropoxackoi, Bcepoccuiickoit, MenaeneeBckoir, MexnyHapoIHOM.

IIpuBeneHsl 3a1auu TEOPETUIECKUX W HKCIEPUMEHTAIBHBIX TYPOB, MOAPOOHBIE PEIICHUS, CIIUCKA U
¢dororpadum modeuTenCH.

7. http://gotourl.ru/7179  (http://chem.dist.mosolymp.ru/) Cuctema IHCTaHIIMOHHOTO OOYYCHUS,
HallpaBJICHHAA B ICEPBYIO O4YCPCb Ha MOATrOTOBKY K OJIMMIIMAJlaM BCEX ypOBHeﬁ — OT IIKOJBbHBIX 0

Me)KI[yHapOHHOﬁ. Cair COACPIKUT OIPOMHOC KOJIMYCCTBO 3a4a4, CIPYIIIMPOBAHHLIX KaK IO TEMaM, TaK
U 1no onummnuagaMm. Ilo BceM OCHOBHBIM pazjieliaM XUMHUU TPUBEIEH TEOPETHUUYECKUM Marepual
nu p3306paHI)I PCIICHUA TUIIOBLIX 3a4a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) TToprax nmo HanorexHomorusM. OCHOBHas LIETh —
pa3BUTHUEC 06paSOBaHI/IH B 00JIaCTM HAHOTEXHOJOTMHA U IIOATrOTOBKAa K MHTCPHET-OJIMMIINAAC II0

HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hapéxuas cripaBounast HHGOPMAIIUI 0 XUMAYECKUX
3JIeMEHTaX M UX CBOMCTBaX (Ha aHIVIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pldHbIii caliT 0 CBOMCTBAX XHMHYECKHX
3JICMEHTOB.

11.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii caiiT omITaiiH-00pa3oBaHuMs,
COZIEPYKUT MHOTO MHTEPECHBIX 00Pa30BaTEIbHBIX KYPCOB M BUIACOJICKIIMI JIJIsI IKOJIBHUKOB, CTYICHTOB

u yuureneil. ECTb HECKOIBKO KypCOB 10 XUMUU.

12.http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — camblii
ABTOPUTETHBIN B MUpE XUMHUH WH(POPMAITMOHHBI HHTEPHET-pecypc (CaiT TUTaTHBIN).

13. http://www.organic-chemistry.org/ IToprai mo opraHu4ecKoi XMMUH Ha QaHTJTUICKOM SI3bIKE.

14 http://www.xumuk.ru CaidT 0 XUMUH: KITACCHIECKHE YICOHUKH, CIPABOYHHKH, SHIIUKIIONEINH, TIOUCK

OpraHUYeCKUX U HEOPraHWYECKUX PEAKIUi, COCTaBICHUE YPABHEHUHN peaKkuil.
15. http://orgchemlab.com/ Caiit, mocBAIIEHHBIN TPAKTHYECKOH paboTe B 1abopaTopru
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHbBI

®opMupyemble 001Me IIpeamerHbIE Tembl, B KOTOPBIX POBEPHIOTCS NPeIMETHbIE
KOMIIETeHIINU o0pa3oBaTeJIbHbIE o0pa3oBaTeJIbHbIE Pe3yJIbTAThI H THIl OLleHOYHBIX MEePONPUSITHIA
pe3yabTaThl (¢opmupyroTcs 001Me KOMIEeTeHUMU
OK 01. Br16upats I1-2 Tema 1.1. Crpoerue artomMoB xuMudeckux | CocTaBieHHE XapaKTEPUCTHKHA XUM. DJIEMEHTA II0
CHOCcOOBI pelIeHus 3aj1ad I1-2 3JIEMEHTOB U IPUPOJAa XUMAYECKON CBA3H. nosoxxeHuto B IICXD.
PO eCCUOHATTLHOM I1-4 [IpakTnueckas padora Ne 1 «YcTaHoBiIeHHE CBA3H
JESATETBHOCTH I1-4 MEXy CTPOEHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB
NPUMEHHUTEIILHO K I1-11 " MEPUOINYCCKUM H3MEHCHUEM CBONCTB

Pa3iIMYHbIM KOHTCKCTaM

Tema 1.2.ITepuoauueckuii 3axkon u tadmuua .M.
Menneneena

Tema 2.1. Knaccudukanus, HOMEHKIAaTypa W
CTPOCHHE HEOPTaHUUECKHX BEIIECTB

Tema 2.2. Ou3UKO-XUMHUYECKHE  CBOICTBA

HCEOPraHWYCCKUX BCHICCTB

Tema 2.3. UpenTudukaius HEOPraHUIECKUX
BEILIECTB

Tema 3.1. Tumnel XUMAYECKUX peaKIUi

XUMHAYECKHX 3JEMEHTOB M HX COCIUHEHHUH B
COOTBETCTBUM C MojoxeHueM Ilepuogndeckoil
CHUCTEMBD»

[IpakTiueckass pabora No 2«XapakTepuCTHKa
XUMHYECCKHUX DJJIEMCEHTOB B COOTBETCTBHHM C HX
QJICKTPOHHBIM CTPOCHUEM W  IIOJIO)KCHHUEM B
MEPUOIUYECKOIN CUCTEME)

[Ipaktuueckass pabora  Ne
HEOPraHMYECKUX COCTUHEHUID»

3«Homenknatypa

[Ipaktuueckass padora Ne 4, 5 «CocraBneHue
YpaBHEHHH XUMHMYECKHX pEakUuid C YydacTHeM
MPOCTBIX U CJIOXKHBIX HEOPraHUYECKHUX BEILECTBY.
(Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3a/IaHUI)

KP 1 «BerectBa 1 ux cBoiicTBa

JlaGoparopnast pabora Ne 1 «Mnentuduxanms
HEOPraHWYECKUX BEIIECTB»)

[Ipaktuueckass pabora Ne 6 «CocraBneHuit
YpaBHEHUH  OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peakui»

[Ipaktuueckass pabora Ne  7«Pacuerst 1o
YpaBHEHUSIM XUMHYECKHAX peaxumit c

HCII0JIb30BAHUCM MAcCCHI, o0BeMa (HOpMaJ'IBHI)Ie
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Tema 3.2. DIeKTpOIUTHYECKAsS TUCCOIMAIMS H
MOHHBIN 00MeH

Tema 4.1. CKopoCTh XHUMHYECKHUX PEAKITHH.
XUMHUYECKOE paBHOBECHE

Tema 5.1. IlonsTue o pactBopax
Tema 5.2. UccnenoBanue CBOUCTB pacCTBOPOB

Tema 6.1. Kiaccudpukamus, crTpoeHne u

HOMEHKJIaTypa OpPraHMYECKUX BEILECTB

Tema 6.2. CBoIICTBa OPraHUYECKUX COCTUHECHUN

Tema 6.3. UHnpentudwukamuss OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE U MPUMEHEHHUE B OBITOBOM
U TIPOU3BOJICTBEHHOM JIEATEIHHOCTH YeJIOBEKa

Tema 7.1 Xumus B ObITY W TPOU3BOJCTBEHHON
JEeSITEIbHOCTH YeJIOBEKa

yCHOBI/IH) ra3oB, KOJINMYCCTBA BCUICCTBA. )

Jlaboparophas pabora Ne 2 «[IpoBeneHue peakiuit
WOHHOTO OOMEHa»

[Ipaktuueckas padota Ne 8«@DakTopsl, BIUSAIOLINE
Ha U3MEHEHHE CKOPOCTH XUMHUYECKON PeaKIm»

Jlaboparopnass pabora Ne 3 «lIpuroroBieHue
pacTBOpOB»

[TpakTuueckas pabora Ne 9«CocTaBiieHrue MOTHBIX
" COKpAIeHHBIX CTPYKTYPHBIX thopmyn
OpTraHNYCCKUX BEUICCTB OTACJIbHBIX KJIaCCOB.»

[IpakTuueckas pabota No 10«Ha3Banue
OPTaHUYECKUX COEJUHEHHN MO TPUBHUAIBHOW WIIH
MEXIYHapOAHON HOMEHKIIATYPE»

[Mpaktuueckass pabora Ne  1l«CocraBneHue
YPABHEHUI XMMMYECKUX pEaKIUil C y4acTHEM
OpPraHHUYECKUX BEILECTB HA OCHOBAHUHU HUX COCTaBa
U CTPOCHHS»

Jlaboparophas padota Ne 4 «[loydeHue 3TuineHa U
U3y4YCHHE €r0 CBOWCTBY

[Ipaktnueckas pabora Ne 12 «llomck u anamms
KEHCOB O NPUMEHEHWH XMMUYECKHUX BEIECTB U
TEXHOJIOTUI c y4EeTOM Oymymieit
po(heCCHOHAIBHOMN JIEATEIIbHOCTI
JlaGoparopnast pabora Ne 5 «Mnentudukanms
OpPraHUYECKUX COCANHEHHUH OTAEIBHBIX KIIACCOB
KP 2 Crpykrypa © CBOICTBa OpraHHYECKHX
BEIIIECTB

OK 02. Hcnooap3zoBaTb
COBpEMEHHBIE  CpEJCTBa

MOWCKA,  aHaIu3a
WHTEPIpETAIUH
UHPOPMALUH,
WHPOPMaLMOHHbIE
TEXHOJIOTHUH

u

TSt

I1-3
I1-5
I1-5
I1-7
I1-7
I1-9

Tema 1.2.1Tepuoauueckuii 3axon u tadmuna [1.1.
Menneneena

Tema 2.1. Knaccudukanus, HOMEHKIaTypa H
CTPOEHHE HEOPTAHNYECKNX BEIIECTB

IMpaktuueckass pabora Ne 2«Xapakrtepucruka
XMMHUYECKUX 3JEMEHTOB B COOTBETCTBUM C MX
JNIEKTPOHHBIM CTPOEHHEM U TIOJOXKEHHEM B
MIEPUOIUYECKON CUCTEMEN

[Ipaktuueckass pabora Ne 3«Homenknarypa
HEOPTaHWYECKUX COSTUHEHUI
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BBITIOJTHCHHUS
PO eCCUOHATTEHOM
JeSITEITBHOCTH

3a1a4

I1-12

Tema 2.2. Du3MKO-XMMHUYECKHE  CBOMCTBA
HEOPraHMYCCKUX BEIIECTB

Tema 2.3. HMaentuduxanuss HEOPraHHYECKHX
BEILIECTB

Tema 3.1. THUITBI XUMUYECKUAX PEAKITHI

Tema 4.1. CxopoCTh XUMHYECKUX pPEaKLU.
XHUMHYECKOE PABHOBECUE

Tema 5.1. [TonsTue o pactBopax
Tema 5.2. HccnenoBanue cBOWCTB pacCTBOPOB

Tema 6.2. CBoiicTBa OPraHMYECKUX COCTUHEHUN

Tema 6.3. UWnentudpukanus OpraHAYECKHX
BEIIECTB, X 3HaYCHUE U NPUMEHEHHUE B OBITOBOM
U TIPOM3BO/ICTBEHHOI JIEATEIHHOCTH YEIOBEKa

Tema 7.1 Xumus B ObITYy W TPOU3BOJCTBEHHON
JIESITENIBHOCTH Y€JI0BEKA

[Ipaxtnueckas pabora Ne 4, 5 «CocraBieHue
YPAaBHEHUH XMMHYECKUX pEaKLUM C y4acTHEM
MIPOCTBIX U CJIOKHBIX HEOPraHUYECKHUX BEILECTBY.
(Perrenue mpakTHKO-OPHEHTUPOBAHHBIX 34 IaHHIA)

KP 1 «BetectBa 1 ux cBOiicTBa)»
JlaGopaToprass paGora Ne 1 «MaeHTHUKAIHSI
HEOPTaHWIECKUX BEIICCTB»»

[Ipaktnueckas pabora Ne 6 «CocraBieHui

YPaBHEHUI  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuuin»

[IpakTnueckass pabora Ne  7«Pacuersr 1o
YpaBHEHUSAM XUMHUYECKHAX peaknuit c

WCTIONIb30BaHUEM Macchl, o0beMa (HOpMalibHEIC
YCIIOBHS1) Ta30B, KOJIMUECTBA BEIIECTBA.»

[Mpaktudeckas padora No 8«@DakTopsbl, BIHSIOLINE
Ha U3MEHEHHE CKOPOCTH XUMHYECKON peaKIum

JlaGoparopnast paGora Ne 3 «lIpurorosiieHue
pacTBOPOB»

[Mpaktuueckass ~ pabora  No 10«Ha3Banue
OPraHUYECKUX COCIUHEHUI MO TPUBHAIBHON HIIH
MEXTyHapOTHOI HOMEHKIIATYPE»

[Ipaktuueckass pabora Ne 1l«CocraBneHue
YpaBHEHHH XUMHMYECKHX pEakUuid C YydacTHeM
OpraHMYEeCKUX BEIIECTB HA OCHOBAHMU MX COCTaBa
U CTPOCHHS»

JlaGoparopnas padota Ne 4 «IlomyueHue sTuneHa u
W3y4YEHHUE €r0 CBOMCTBY

[Ipaktuueckass padora Ne 12 «llomck u ananms
KECOB O NMPUMEHEHWH XWMHYECKHX BEIIECTB U
TEXHOJIOTHH c y4eToM Oyxayein
npodecCHOHANBHON AEATELHOCTI
Jlaboparophast pabora Ne 5 «MuenTudukarus
OpPraHMYECKUX COETUHEHUN OTIENIBHBIX KIACCOBY
KP 2 Crpykrypa u CBOHCTBAa OpraHMYECKHX
BEIIECTB
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OK 04. DddexruBHO
B3aUMOJICCTBOBATH u
paboTaTh B KOJIJICKTHUBE U
KOMaH/Ie

I1-6
I1-8

Tema 2.3. Unentudukanus HEOPTaHUICCKUX
BEIIIECTB

Tema 3.2. DieKTpoIUTHYECKAs TUCCONMAIMS H
HMOHHBIN OOMCH
Tema 5.2. UccnenoBanue CBOWCTB paCTBOPOB

Tema 6.2. CBo¥CTBa OPraHUYECKUX COCTUHECHUH

Tema 6.3. Unentudpukanus OpraHHYECKHX
BEIIIECTB, X 3HAYCHUE U IPUMEHEHHUE B OBITOBOM
U TIPOM3BO/ICTBEHHOI JIEATETLHOCTH YEIOBEKa

Tema 7.1 Xumus B OBITYy W TPOU3BOJCTBEHHON
JeSITEIIbHOCTH YeNIOBEKa

KP 1 «BermecTBa 1 X CBOHWCTBa»
JlaGopaTopHass pabora Ne 1 «MaeHTHUKAIHSI
HEOPTaHUYCCKUX BEIICCTB»

JlabGopaTtopHas padota Ne 2 «IIpoBemeHne peakimii
MOHHOTO OOMEHa»

JlaGoparopuass pabora Ne 3 «lIpurorosieHue
pacTBOpOB»

[IpaxTraeckas pabora Ne 10«Ha3Banme
OPTaHUYECKUX COCTUHEHUM MO TPUBUAIBHOM WM
MEXTyHApOIHOM HOMEHKIIATYPE»

[Mpaktuueckass pabora Ne  1l«CocraBneHue
YPABHEHUN XMMMYECKUX pEaKIUil C Yy4acTHEM
OpPraHUYECKUX BEILECTB HA OCHOBAHHWHU MX COCTaBa
U CTPOCHHS»

JlaGoparophas padora Ne 4 «IlonydeHue 3TUICHA U
W3Y4YEHHUE €r0 CBOMCTBY

[Mpaktuueckass padora Ne 12 «Ilouck u ananms
KEHCOB O NPUMEHEHWH XMMUYECKHUX BEILECTB U
TEXHOJIOTUI c y4eTOM Oymymieit
po(heCCUOHAIBHOM JIEATEIIbHOCTI

JlaGoparopnast pabGora Ne 5 «Muoentudukanus
OpPraHUYECKUX COCANHEHHUH OTAENbHBIX KJIACCOBY
KP 2 Crpykrypa u CBOWCTBa OpraHHYECKHX
BEIIIECTB

OK 07. CogeiicTBoBaTh
COXPaHEHHUIO
OKpYyKaroIei Cpebl,
pecypcocOepereHHo,
MPUMEHATh 3HAHUS 00
HN3MEHCHUH KJTUMAaTa,
MPUHIMITE  OEPEIKITUBOTO
MPOU3BO/ICTBA,

3¢ (HhEeKTUBHO JEWCTBOBATH
B Ype3BbIYAHBIX
CUTYaIUsIX

I1-1

I1-6

I1-8

I1-9
I1-10
I1-11
I1-13

Tema 5.1. [TonsTue o pacTBopax

Tema 7.1 Xumusg B ObITY M TPOHU3BOJICTBEHHON
JeSITEIbHOCTH YeJIOBEKa

JlaGoparopuast pabora Ne 3 «lIpuroroBiieHue
pacTBOpOB»

[Ipaktnueckas pabora Ne 12 «llomck u ananms
KEeWCOB O MPHMEHEHWH XHMHYECKHUX BEIECTB U
TEXHOJIOTHH c y4eToM Oyxayein
npodecCHOHANBHON AEATELHOCTI
JlaGopatopuass pabora Ne 5 «MpeHTHduKanms
OpPraHUYECKUX COCAUHEHHUH OTAENBHBIX KIIACCOBY
KP 2 Ctpykrypa U CBOWCTBA OpPTaHHMYECKUX
BEIECTB
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IIK 3.2. Br16upats

3arOTOBKH, METO/TbI
00paboTku u
MOCJICIOBATEIILHOCTh
TEXHOJIOTHYECKOTO

mporecca MPOM3BOJICTBA
netaieii U KOMIIOHEHTOB
CTICIMATEHOTO
000pyIOBaHUS U CUCTEM

Tema 2.2. Du3MKO-XMMHUYECKHE  CBOMCTBA
HEOPraHMYCCKUX BEIIECTB

Tema 7.1 Xumus B ObITY W NPOHU3BOACTBEHHOH
JESTEIBHOCTH Y€JI0BEKa

[Ipaxtnueckas pabora Ne 4, 5 «CocraBieHue
YPAaBHEHUH XMMHYECKUX pEaKLUM C y4acTHEM
MPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX BEILECTBY.
(Pemenne MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUH )

[Mpaktuueckass padora Ne 12 «Ilomck m anamus
KEHCOB O MNPHMEHEHWH XMMUYECKHUX BEIIECTB U
TEXHOJIOTUI c Y4YETOM Oymymeit
npodecCHOHANBEHON AEATENLHOCTI
JlaGopaTopHass pabora Ne 5 «MaeHTHUKAIHSI
OpPraHUYECKUX COCANHEHUHN OTAENbHBIX KJIACCOBY
KP 2 Crpykrypa u CBOHCTBa OpraHMYeCKHX
BCIIIECTB
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