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1. OBIIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»
1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

HopmartuBHYI0 MpaBOBYIO OCHOBY pealM3alliil CPEJHEro oomiero oopa3zoBaHus, B Mpeaesiax
OCBOEHHUSI OCHOBHBIX 0OOpa30BaTENbHBIX MPOrpaMM CpeAHEro NpodecCHOHATLHOTO 00pa3oBaHUS,
COCTaBJISIIOT:

» @epepanbHbii 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparn» (B

pen. ®enepanpHoro 3akona ot 24.09.2022 N 371-D3);

. [Tpuka3 MunoOpHayku Poccun ot 17.05.2012 1. Ne 413 «O6 yrBepxkaeHuu (henepaibHOro

roCy/1IapCTBEHHOI'0 00pa30BaTeNbHOrO cpeiHero odmero odpasoBanus» (B pen. Ilpukasza Munmnpoca

ot 12.08.2022 N 732-®3);

e Ilpukaz Munobpuayku Poccum ot 14.06.2013 1. No 464 «OO6 yrBepxknenun Ilopsaka
OpraHu3allii M OCYIIECTBJICHUS 00pa30BaTENbHONW JEATEIBHOCTH IO 00pa3oBaTEeIbHBIM
rporpamMmmamM cpeaHero npodeccuoHanbHoro oopazoBanus» (nmpekpamiaet aeiictue ¢ 01.03.2023

r.);

e Ilpuka3z MunucrepctBa mnpoceuieHuss Poccuiickoit @enepaunu ot 24.08.2022 No 762 «O6
yrBepkaeHnn [lopsiaka opraHu3alMyd W OCYHIECTBICHHS OOpa30BaTENbHOW JESTEIBHOCTH IO
0o0pa3oBaTeNbHBIM IIPOrpaMMaM CpeIHEro NpoQeccCHOHATbHOI0 00pa30BaHUs» (BCTYIAET B CHIIY
¢ 01.03.2023);

e Ilpuka3z Munnpocsemienuss Poccun ot 23.11.2022 Ne 1014 «O06 ytBepxaeHuu ¢enepaibHOi
00pa3oBaTeNbHON POTPAMMBI CPEHETO 00IIero 00pa30BaHUs.

OO6meoOpa3oBaTenbHas ~ AMCHMIIIMHA  «XUMHs»  H3ydaeTcss Ha  0a30BOM  YpOBHE B

0011e00pa3oBaTeIbHOM LIMKIIE y4eOHOro IUIaHa OCHOBHOM MNpogecCHOHANbHON 00pa3oBaTelbHOM
nporpammsbl crienanbHocTei 23.01.17. «MacTtep o peMOHTY U 00CITY>)KUBaHHIO aBTOMOOHIIS

TpyaoeMKOCTh AUCHUILIMHBI «XHUMHUS» Ha 0a30BOM YpOBHE COCTaBIsieT 73 yaca, U3 KOTOPBIX
65 vaca — 6a30BbIif MOYJIb (6 pa3/enoB) U 6 YacoB — MPUKIATHON MOAYNb BKJIIOYAIOIINN PAKTHKO-
OPUEHTUPOBAHHOE COJCPKAHHME CIEIUATBHOCTH, NpuyeM 23 3alUIaHUPOBAHHBIX JAOOPATOPHO-
MpaKkTUYECKUX padboT Takke BKIIOYAOT 10 paboT ¢ mpodeccrnoHaabHOM HAPaBICHHOCTHIO

IIpukitagHOM MOYJIb BKIIFOYAET OJIUH pa3Ie.

Paznen 7 «Xumus B NOPOU3BOJCTBEHHOM JACSATEIBLHOCTH 4YEJIOBEKA» pEAIU3yeTCs IS
npodeccuit/CrennarTbHOCTEHN, CBA3aHHBIX C SKOJOTUYECKON 0€30MMaCHOCTHIO M OLIEHKOM TOCIIECICTBHMA
MIPOU3BOJICTBEHHON JIEATENBHOCTH, MO OTpacisM Oynaymed MnpoecCHOHANbHON IesSTEIbHOCTH
o0yJaromuxcs.

PaccmaTtpuBaroTcst HOBEUIITNE TOCTHXKEHUSI XUMUYECKON HAYKH M XUMUYECKOM TEXHOJIOTHH.

Takxe mnpodecCHOHANBHBIM MOIYIb OTPAXKAETCS B OMPENEICHHBIX TeMaX JUCIUIUIAHBI
MIPAaKTHYECKON YaCThIO.

1.2. Heau 1 miianHupyeMblie pe3yabTaThl 0CBOCHUS AU CHUIINHBI.
1.2.1. leau 1 3a7a49u AMCHUIJIMHBI.

®opMUpOBaHUE y CTYJEHTOB MPEACTABIECHUS O XUMHUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAYYHOW KApTUHBI MHUpa KaK OCHOBBI NMPHUHSTHS PEIICHUWH B KU3HEHHBIX M TPOU3BOJACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOTHOU cpejie.

3agauu AUCHMUILINHBI:



1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYKaIOLIEW cCpelxe, LEJIOCTHOW HAYyYHOM KapTUHbI MHpPA, B3aUMOCBSI3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYNBI HEOPraHWYECKMX M OpPraHMYECKHX BEIECTB,
YpaBHEHHS XHMUYECKHX pPEaKIMH, OOBSACHATh MX CMBICT, HWHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOJIIOZCHNEM IpaBUil 0€30IIaCHOTO OOpalleHUs ¢ BellecTBaMHU U J1a00paTOPHBIM
000opyI0BaHNEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HWH(MOPMAIMIO XMUMHUYECKOTO XapakTepa W3 Pa3IUYHbIX
HUCTOYHHKOB;

5) copmupoBaTh yMEHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITEIbHOCTH U XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB,;

6) copMHUpOBaTh NOHUMAaHHWE 3HAYMMOCTHU JOCTHXKEHUH XUMHUECKOW HAyKU U TEXHOJIOTHIi
JUIs Pa3BUTHS COLMAJIBHON U MPOU3BOJCTBEHHOU cep.

I[CSITGJII)HOCTI) YUYUTCIIA B O6y‘-ICHI/II/I XUMHUHU JOO0JIDKHA OBITh HarpaBJiCHa Ha OOCTHXXCHHUC
06y‘laIOH_[I/IMI/IC$I CICAYIOIIUX JIUHHOCHIHBIX pe3Ylbmanoe.:

» B IICHHOCTHO-OPUEHTAIIMOHHOW Cepe — YyBCTBO TOPAOCTU 32 POCCUHCKYI0 XUMHUYECKYIO
HAayKy, TyMaHHU3M, OTHOIIEHHUE K TPYAY, LIEIEYCTPEMIIEHHOCTD,

» B TPYAOBOH cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JNanbHeHIel 00pa3oBaTenbHON U
npodeccuoHaNbHON TPaeKTOPHUY;

» B TIO3HaBaTeJbHOW (KOTHUTUBHOM, WHTEIUIEKTYaJbHOM) chepe — yMEeHHUE ynpaBiiTh CBOCH
MI03HABATEIbHON IS TETBHOCTBIO.

>

Mem anpeOM emnovimu pesyiomamamu OCBOCHHA BbIITYCKHUKAMU HNPOTrpaMMBI 110 XUMHUH ABJIAIOTCH:

> HUCIIOJIB30BAHUC YMCHI/Iﬁ W HaBBIKOB pPa3JIMYHbBIX BHUIOB O3HaBaTEIbHOU ACATCIIbHOCTH,
NPUMEHEHUH OCHOBHBIX METOJOB TMO3HAHUS (CHCTEeMHO-MH(OPMAIIMOHHBIN  aHAIIU3,
MOJICIUPOBAHUE) I U3YUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTETLHOCTH;
MCIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYATbHBIX OMEPAIAA:

dbopMyTUpOBaHUE THUINOTE3, aHAIW3 W CHUHTE3, CPaBHEHHE, O00OOIICHHE, CHCTEeMaTHU3aIus,
BBISIBJICHHE MTPUYMHHO-CIIEICTBEHHBIX CBS3€H, MOMCK aHAIOTOB;

yYMEHHE T€HepUPOBATh UICH U OMPEIENATh CPEICTBA, HEOOXOAUMBIE JIJISl KX PeaTu3alliy;
YMEHHE OTPECIIATh SN U 3aJIa4M JISATSIBHOCTH, BRIOMPATh CPEJCTBA PeaTH3aIiK TN U
MPUMEHSTh UX Ha MIPAKTHKE;

HCIIOJIB30BAHUE Pa3JIMYHBIX HWCTOYHUKOB JJII TIOJIYUYCHUSA XUMHUYECKOU I/IH(l)OpMaHI/II/I,
MOHMMAaHNUE 3aBUCUMOCTH COJEpKaHUS U (OpPMBI MPEICTaBICHHUS WH(OpMAlUU OT Ienen
KOMMYHUKAIIUU 1 aapecarta.

B oGnactu npeomemmnuvix pezynbmamoB n3yueHrue XUMHUH TPEJOCTABISET BOZMOXKHOCTh Ha CTYNEHU
CpemHero (MOJIHOT0) 00IIero 00pa30BaHUs HAYYUThCS:

YV VV VYV

Ha 0a3060M ypogHE

1) 6 nosnasamenvuou cghepe —

° a) AaBaThb ONPCACICHUA U3YUCHHBIM ITOHATUAM

e 0) omnuChIBaTh JIEMOHCTPAIIMOHHBIE M CAMOCTOSITEIbHO IIPOBEJICHHbIE SKCIEPUMEHTHI,
WCITONIB3YSI IJIS1 TOTO €CTECTBEHHBIN (PYCCKUMA, POJTHOM) SI3BIK U S3BIK XUMHUH;

° B) OIMMUCBbIBATL M pPa3Jin4aTb HU3YYCHHBIC KJIACCbl HCOPraHUYCCKUX U OPraHuYCCKUX
COGI[HHGHHﬁ, XUMHYCCKUC PCAKIINH,



I') KJIacCU(UIIUPOBATh NU3yYEHHbIC OOBEKTHI U SIBIICHUS;

1) HaOJoJgaTh JIEMOHCTPUPYEMbIE M CAMOCTOSITENIBHO IIPOBOAUMBIE OIBITHI, XUMHYECKUE
pEaKIMHU, IPOTEKAIOLIE B IPUPOE U B OBITY;

€) Jenarb BBIBOJABl W YMO3AKIIOYEHHS W3 HAONIONCHHUH, W3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YYCHHBIX BELICCTB [0 AHAJIOTUU CO
CBOMCTBAMH U3Y4YCHHBIX;

) CTPYKTYpUpOBaTh U3yUEHHBIN MaTepua;

3) HHTEPIPETUPOBATH XUMHUUECKYIO HH(OPMAIIHIO, TOTYYSCHHYIO U3 IPYTUX HCTOYHHKOB;

1) OIIMCHIBaTh CTPOEHHE aTOMOB 3j1eMeHTOB [—IV nepuona ¢ nucnosnb30BaHuEM IEKTPOHHBIX
KOH(UTYpaIuii aTOMOB;

K) MOJEJIUPOBaTh CTPOEHUE MPOCTEHIINX MOJIEKYJ] HEOPraHWYECKMX U OpraHUYecKuX
BEILECTB, KPUCTAJUIOB;

2) 8 YeHHOCMHO-0PUEHMAYUOHHOU chepe —

AQHIM3UPOBAaTh U OLIEHUBATh MOCJIEICTBUS JJIs OKpyXKaroleidl cpenbl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATEIbHOCTH YEJIOBEKA, CBA3aHHOMU C I1epepabOTKOMN BEILECTB;

3) 6 mpyoosoii chepe —

MMpOBOANUTDH XUMHUYECKHUI OKCIICPUMCHT,

4) 6 chepe puzuueckoii Kyrbmypovr —

OKa3bIBaTh IMNEPBYHO IMOMOIIb IPH OTPABIICHUAX, OXKOIaX U APYIrux TpaBMaX, CBA3AHHBIX C
BCIICCTBaAMU U J'Ia60paT0pHBIM O60py,HOBaHI/ICM.

BeinyckHUK, 0CBOMBIINI 00pa30BaTeIbHYI0 IPOTPaAMMY, H0JIKEH 00J1a1aTh CJIe1yI0IIHMHA
o0mmMu KomnerenuusiMu (najee - OK):

OK 01. Beibupatb criocoOsl petieHus 3aad NpopecCuoHaNbHOM NesTeTbHOCTH, IPUMEHUTEIBHO K

pa3JINYHbIM KOHTCKCTAM.

OK 02. OcymiecTBasTh MOMCK, aHAIU3 U UHTEPIIPETALNI0 MH(OPMAIH, HEOOXOTUMOM /1715t
BBITOJIHEHUS 3a/1a4 PO ECCHOHATBLHOMN 1EATEIIHOCTH.

OK 03. [Tn1aHnpoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATILHOE U TUYHOCTHOE PAa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE U KOMaH/JI€, 3P PEKTUBHO B3aUMOJICHCTBOBATH C KOJJIETaMH,

PYKOBOJACTBOM, KIIMCHTAMMU.

OK 05. OcymiecTBisiTh yCTHYIO M MTUCBMEHHYI0 KOMMYHHKAIMIO HA TOCYJaPCTBEHHOM SI3BIKE C

y4€TOM 0COOEHHOCTEH COLIUANIBHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBIIATH rpak1aHCKO-IIATPUOTHYECKYIO MTO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE

MOBEACHHUEC HAa OCHOBC TpaAUIIMOHHBIX O6HI€'—IGJ'IOB€‘-I€CKI/IX HeHHOCTeﬁ, IMPUMCEHATE CTaHAAPTBI

AHTHUKOPPYIIIMOHHOTO TTOBEICHHUSI.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH cpeibl, pecypcocOepekeHuto, 3pHeKTHBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

OK 08. Mcnonp30BaTh cpeacTBa PU3NYECKON KYIbTYpPBI JJISl COXPAHEHUS U YKPEIUJIEHHSI 3J0POBbSI B

nporecce NpopeccuoOHaNbHON AEITEIbHOCTH U MOAAePKaHUI HE0OX0IUMOT0 YPOBHS (pu3nuecKkon
MOJTOTOBJICHHOCTH.

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJOTUH B MPO(HECCUOHATLHOM NEATeITbHOCTH.



OK 10. ITonmp3oBaThest mpohecCHOHATbHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM W HHOCTPAaHHOM
SA3bIKaX.

OK 11. Ucnonb3oBaTh 3HaHUS 110 (PUHAHCOBOM I'PAMOTHOCTH, TUTAHUPOBATH MPEATPUHUMATEIbCKYIO
JeSITeIbHOCTD B TPO(ECCUOHATIBHOM cdepe.

BbInyCKHHUK, 0CBOMBIIMIA 00pa30BaTe/IbHYI0 IPOrpaMMmy, 10JKeH 00J1a1aTh
npogdeccuoHAIbHBIMHA KOMIIeTeHIUAMH (naJiee - I1K), cooTBeTCTBYIOIIMMHU OCHOBHBIM BHIaM
JeATeJILHOCTH:

IIK 1. Onpeneisitb TeXHHYECKOE COCTOSTHHE CHCTEM, arPeraTos, JeTajieil H MEXaHU3MOB
AaBTOMOOMJIA:

I1K 1.1. OnpenensTh TEXHUYECKOE COCTOSTHUE aBTOMOOMIIBHBIX JIBUTATEIICH.
I1K 1.2. OnpenensTe TEXHUYECKOE COCTOSHUE JICKTPHUUCCKUX U AJICKTPOHHBIX CUCTEM aBTOMOOMIICH.
1K 1.3. Onpenenars TEXHUUECKOE COCTOSHUE aBTOMOOMIIbHBIX TPAHCMHUCCHUH.

I1K 1.4. Onpenenarb TEXHUYECKOE COCTOSHHUE XOJJOBOM YaCTU U MEXAHU3MOB YIIPaBJICHUS
aBTOMOOMIIEH.

1K 1.5. BeisiBnisATh 1e(eKThl Ky30BOB, KAOWH U 1IaT(opm.

IIK 2. OcymecTBISITh TEXHHYECKOE 00C/TyKUBAHNE ABTOTPAHCIIOPTA COIJIACHO TPeOOBAHUAM
HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIIUM:

1K 2.1. Ocy1iecTBiATh TEXHUYECKOE 00CTY)KHBaHUE aBTOMOOMIIbHBIX JIBUTATENEH.

[1K 2.2. OcyuiecTBasTh TEXHUYECKOE 00CTYKUBAHNE IEKTPUUECKUX U IIEKTPOHHBIX CUCTEM
aBTOMOOMIIEH.

1K 2.3. OcyuiecTBiasTh TEXHUYECKOE 00CTyKHUBAHUE aBTOMOOMIIbHBIX TPAHCMUCCHUH.

1K 2.4. OcymiecTBasTh TEXHUYECKOE 00CTYKUBAHNE XOJJ0BOM YaCTH U MEXaHU3MOB YIIpaBJICHUS
aBTOMOOMIIEH.

[1K 2.5. OcymiecTBasTh TEXHUIECKOE 00CTY)KUBAHHE aBTOMOOMIIBHBIX KY30BOB.

IIK 3. IIpou3BoauTh TeKYLIHii PEMOHT Pa3JIHYHbIX THIIOB aBTOMOOMIel B COOTBETCTBUH C
TPeO0OBAHUSIMU TEXHOJIOTHYECKOH JOKYMEHTALNHU:

1K 3.1. ITpon3BOAUTH TEKYIIUIl pEMOHT aBTOMOOMIIBHBIX JIBUTaTeNeH.

[1K 3.2. IIpon3BOANTH TEKYIIHI PEMOHT Y3JIOB M SJIEMEHTOB AJIEKTPUYECKUX U DIIEKTPOHHBIX CUCTEM
aBTOMOOWJIEH.

1K 3.3. IIpon3BoAUTH TEKYIIHA PEMOHT aBTOMOOMIIbHBIX TPAHCMHUCCHI.
1K 3.4. IIpon3BoAUTh TEKYITUH PEMOHT XOJI0BOM YaCTH U MEXaHW3MOB YITPaBJICHUS aBTOMOOWIICH.

IIK 3.5. [Ipon3BOauTh PEMOHT U OKPACKY KY30BOB.






1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PT'OC COO
Koa u IianupyemMble pe3yJibTaThl 0CBOCHHS JACHMILTHHBI
HAMMEHOBaHHE
(popmupyembix N )
KOMIMeTeHI i Obume JMCHMILIMHAPHDBIE

OK 01. Bribupats
CIOCOOBI pelIeHus
3a1a4
npodeccroHanbHO
¥ IeITEeILHOCTH
MPUMEHHUTENBHO K
Ppa3IMIHBIM
KOHTEKCTaM

B yacTH TPYA0BOr0 BOCHUTAHMSA:

- TOTOBHOCTh K TpPYAYy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpynoarodue;

- TOTOBHOCTh K aKTHBHOM JEATETLHOCTH TEXHOIOTHIECKON H
COIMATBHON HaNpaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATE,

IUIAHAPOBaTh W CaMOCTOSATENBHO  BBINOJHATH — TaKYyIO
JeATEIIbHOCTB;
- HWHTEpeC K pa3IuuHbIM cdepaM MpodecCHOHATBHON
JIeSITETIbHOCTH,
Osiagenne YHUBeEpCAJIbLHBIMH Y4eOHbIMH

NMO3HABATEILHLIMH JeiCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE AeHCTBUSA.

- CaMOCTOSTENILHO (hOPMYJIMPOBAaTh W AKTyalU3UPOBATh
npobJeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHbBIH MPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHMS, KIacCU(PUKAIINHA U 0000IICHNS;

- OIpEAENATh UETH JAEATEIbHOCTH, 33]aBaTh MapaMeTphl U
KPUTEPHH UX TOCTHIKCHUS,

- BBUIBJIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SIBICHUSX;

IIPOTUBOPLCHUSL B

- BHOCUTb KOPPEKTHBbl B J€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE pE3YJIbTaTOB LENAM, OLEHUBATb PHUCKHU
MOCIIEICTBUN IeSITEILHOCTH,

- pa3BuUBaTh KpPEaTUBHOE MBIIUICEHUE IIPU  PEIICHUH

XKU3HEHHBIX TIPOOIIEM
0) 0a3oBbIe HcCCIEA0BATEIbLCKHE TeHCTBU:

- BIIaIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAEeT: OCHOBOMOJIATAOIE TOHATUS
(XMMHYECKHH DJIEMEHT, aToM, OJIeKTpOHHas o0oyiouka aroma, S-, p-, O-JEKTPOHHBIC
opOuTanM aTOMOB, HOH, MOJEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPUIATENLHOCTb, CTEIEHb
OKHCJICHHS, XMMHUYECKas CBA3b, MOJb, MOJSIpHAas Macca, MOJSPHBIH 0OBEM, yIriepOJHBIA
CKeneT, (pyHKIMOHAIbHAsA TPYNIA, PaguKajl, M30MEpHs, M30MEphl, TOMOJOTHYECKUN psil,
TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA- M a30TCOJCpXKAIINE COCIUHEHHS, OMOJIOTHYECKH
aKTHBHBIC BEIIECTBA (YIJIEBOIBI, XKHUPHI, OCIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCOMHEHMS, KPHUCTAJUTMYECKas pelIeTKa, THUIBl XHMHYECKUX
peaKuHﬁ (OKI/ICHI/ITGHLHO-BOCCTaHOBI/ITeJ'II)HI)IC, OK30-U OHAOTEPMUYCCKHUEC, PCAKIUU MOHHOI'O
oOMEHa), pacTBOp, JJIEKTPOIUTHI, HEIIEKTPONUTHI, BIEKTPOIUTHUYECKAs AHUCCOLMALNA,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKINH, XUMHUECKOEe PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOEHUs oprannyeckux BemecTs A.M. Bytieposa,
TEOpHUs IEKTPOIUTHUECKOHN Aucconuanuy, nepuoandeckuil 3akod .M. MenneneeBa, 3aKkoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJIOTMYECKUE
CBEJICHHSI O CBOWCTBAX, COCTaBe, MOJyYCHWH M OE30IaCHOM HCIIOJIb30BAaHWM Ba)KHEHIINX
HEOPraHMYECKHX M OPraHMYECKHX BEUIECTB B OBITY M IPAaKTHYECKOH JeSATEIbHOCTH
YeJIOBEKa;

- YMETh BBISBIIATH XapaKTepHbIE IPU3HAKK U B3aMMOCBSA3b M3YUCHHBIX ITOHATHH, NPUMEHSTH
COOTBETCTBYIOIINE IIOHATHSA TIPH OIMCAHHUHM CTPOCHUS M CBOMCTB HEOPraHWYECKHUX H
OPTraHUYECKUX BEUIECTB M MX IPEBPAIICHUIL; BBIBISATh B3AUMOCBS3b XUMHIECKUX 3HAHUH C
TMOHATHUAMU U IPEACTABJICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX IMPEIAMETOB,

- YMETh HUCIOJIb30BATh HAMMCHOBAHUA XUMHYCCKUX COEI[I/IHGHI/Iﬁ MEXKIYHApOAHOI'O COrO3a
TeOpeTI/I‘IeCKOﬁ u HpHKHaﬂHOﬁ XUMHUU U TPUBUAJIBHBIC Ha3BAHUA Ba)KHEHIITHX BCHICCTB
(3THNeH, aneTHIeH, TIUIepuH, HheHo, GopMaNbIeTua, YKCYCHAs KUCIO0TA, TIIUIUH, YTapHbIA
ras, yl“J'[CKPICJ'[BIﬁ ra3, aMMHaK, ralmcHasa H3BECTb, HEramCHasd H3BECTh, ITHThEBAsA COJa H
JIPYTUX), COCTaBISATH (POPMYIbI HEOPTAHUYECKUX W OPTraHUYECKHX BEIIECTB, YPaBHEHHS

! Vka3pIBaloTCSA TMYHOCTHBIE M METANpeIMETHbIE pe3yibTathl u3 ®I'OC COO (B nocneaneii penakmuu ot 12.08.2022) B oTrnarosibHoii hopme, GpopmMupyembie 06111e06pazoBaTeIbHOI

JUCIUATIIINHON

2 I[I/ICIII/IHJ'H/IHapHBIG (HpeﬂMCTHLIC) PE3YyJIbTAaThl YKa3bIBAOTCSA B COOTBETCTBUU C MGTOI[HKOﬁ npenoaaBaHusd JUCIHUIIJIMHBI




- BIaJETh HABBIKAMH  y4eOHO-HCCIICAOBATEILCKOH U
MPOEKTHOH JeATeIbHOCTH, HABBIKAMHU pa3pelieHHs IpodIieMm;
- BEISIBIISITH MPUYUHHO-CIIECTBECHHBIE CBSI3U u
aKTyalU3UpOBaTh 3a/1a4y, BBIIBUIATh FHIIOTE3y €€ PelleHUS,
HAXOAWTh  APryMEHThl  JJISl  JIOKa3aTelbCTBA  CBOMX
YTBEPIKICHHUIA, 3a/1aBaTh MapaMETPhl U KPUTECPHUHU PEIICHUS;

- aHAJNW3UPOBATh IMOJYYCHHBIC B XOJC PEUICHUS 3aJayd
pe3ynbTaThl, KPUTHYCCKH OICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIOBHUSX;

- yMeTh TMEPCHOCUTh 3HAHUSA B IIO3HABATCIBHYIO U
MPAaKTUYECKYIO 00JIACTH )KU3HECSITCIBHOCTH;

- yMETh HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEAMETHBIX
obacrei;

- BBIIBHTATh HOBBIE HJIEH,
MOAXObI U PEIICHUS;

- CIOCOOHOCTD MX MCIIONB30BaHMS B IO3HABATEIBHON U
COIMANbHON TPAKTHKE

npegjiaratb  OpHUIiHaJIbHBIC

XMMHUYECKUX PEaKnui, OOBACHATP MX CMBICT;, NMOATBEPKAATh XapaKTEPHBIE XUMHUECKHUE
CBOHCTBA BEIIECTB COOTBETCTBYIOIIMMH OSKCIHEPHUMEHTAMH | 3alMCSIMH  ypaBHEHHUH
XUMUYECKUX PEAKIIUIL;

- YMEThb YCTaHaBJIMBATh NPHHAUICKHOCTh N3YyYCHHBIX HEOPTaHMYECKHX M OPraHWIECKUX
BEIIECTB K OINPEACICHHBIM KJIacCaM M IPyNIaM COSIMHEHHH, XapaKTepH30BaTh UX COCTAB U
BaKHEHIINE CBOMCTBA; ONpEeAensITh BHIBl XUMHYECKHX CBsA3el (KOBaJICHTHAs, HOHHasd,
MeTajulndyecKas,  BOJOPOJHAsA),  TUIBl  KPUCTAUIMYECKHX  PEIIETOK  BEIIECTB;
Kiaccu(PUIMPOBaTh XUMHYECKUE PEAKIIH;

- chopMHpOBaTh NPEACTABICHUS: O XHMHYECKOH COCTaBISIONIEH ecTeCTBEHHOHAYYHOM
KapTHUHBI MUpa, POJIM XUMUH B ITO3HAHHU SIBICHUI IPUPO/BL, B POPMUPOBAHUN MBILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOAMMOM Ul peLIeHHs
MPaKTHYECKNX 3a/1ad M 3KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3I0pPOBBIO H
MIPUPOTHOI cpene;

- YMEThb TNPOBOJWTH PACYETHl 0 XUMHYECKUM (OpMyTaM M YPAaBHEHUSIM XHMHUYECKHX
peakmuii C HCIOJB30BaHUEM (HM3WYECKUX BEIMYMH, XapaKTEPHU3YIONMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIC YCIIOBHS) Ta30B, KOJIHYIECTBA
BEIIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHMSA OISl TPHHATHS pEIICHUH B
KOHKPETHBIX )KU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIIECTBAMHA U UX IPUMCHCHUEM

OK 02.
Hcnons3oBath
COBPEMCHHBIE
Cpe/CcTBa MOMUCKa,
aHaNM3a u
MHTEPIPETANH
HHPOPMALIUHT H
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHHS 3a71a4
npodeccroHanbHO
H 1eITeIbHOCTH

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- copMHPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MPaKTHKH, OCHOBaHHOTO Ha  JAWanore KyJBbTYP,
CIIOCOOCTBYIOILIETO ~ OCO3HAaHMIO ~ CBOEro  Mecra B
MOJUKYJITYPHOM MUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOW M YHTATEIHCKON KYIBTYpPHI
KaK CpeJICTBA B3aUMOICHUCTBUS MEXAY JIOJbMHU U IO3HAHUS

MUDA;
- OCO3HaHME LIEHHOCTH HAYYHOM NeATeIbHOCTH, TOTOBHOCTD
OCYILECTBIIATh MIPOEKTHYIO u HCCIIEIOBATEIbCKYIO

JACATCIbHOCTD UHAUBUAYAJIBHO U B TPYIIIIC,
Osiagenne YHHBEPCAJbLHBIMH
NMO3HABATEJbHBIMH AeiCTBUSIMM:

B) padora ¢ nHdopmManueii:

- BIIQJETh HAaBBIKAMM IIOJyYeHHs HHPOpManuu U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISTH
MOUCK, AaHalM3, CHUCTEMATU3allMI0 M  MHTEPHPETALHIO
nH(pOpMaLMK Pa3TMYHBIX BUIOB U ()OPM IPEICTABICHHUS;

- co3maBaTh TEKCTHI B PAa3NMYHBIX (hopMaTax ¢ ydeTom
Ha3Ha4YeHWs] WHPOPMAIUK U IIeJIEBON ayTUTOPUH, BHIOHpAs

yueOHbIMH

- yMeThb IUIAHUPOBaTb W  BBINOJHATH XUMHYECKHM OSKCHEpUMEHT (TpeBpalleHus
OpPraHMYECKHX BEIECTB TPU HArpeBaHUH, TONYy4YEHHE 3TUICHA M M3Y4YEHUE ero CBOMCTB,
Ka4eCTBEHHbIC PEaKkIMy Ha JIbACTHUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JCHATypamnus OeIKOB
NP HArpeBaHWM, NBETHbIE pEaKIUu OEJKOB; INPOBOAWTH pPEAKUUH HOHHOTO OOMEHa,
OTIPEIETATh CPeAy BOAHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKLIUH Ha Cyib(daT-, kKapOoHaT- U
XJIOPDHJ-aHUOHBI, HAa KAaTHOH aMMOHMS; pellaTh JKCIEPUMEHTAJIbHbIE 3aJaddl 10 TeMaMm
"Metamter" u "Hemerainiel") B COOTBETCTBHU C INPaBHJIAMH TEXHUKH O€30TACHOCTH TpPH
oOpallleHHH C BellecTBaMH U JIADOpaTOPHBIM O00OPYAOBAHUEM; IPEJCTABIATh PE3YJIbTAThI
XMMHYECKOTO SKCIEPHUMEHTa B (OpPME 3alMCH YPaBHEHHUH COOTBETCTBYIOUIMX PEAKIMH H
(opMynHPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YNIbTaTOB;

- YMETh aHAIN3UPOBATH XUMHYECKYI0O MH(POPMAIMIO, TIOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaIKH, ceTh HTEpHET 1 Apyrue);

- BJIaZieThb OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHHS BEIIECTB M XMMHUYECKHX SBICHUN
(HabmroeHne, N3MEpPEeHNe, SKCIIEPUMEHT, MOJICTIMPOBAHNE);

- YMEThb MNpPOBOJMTH PACYETHl 0 XUMHUYECKUM (OpMyJaM M YPaBHEHUSIM XUMHYECKUX
peakmuii C WCIOJIb30BaHUEM (HM3MYECKUX BEJIMYMH, XapaKTEPU3YIONIMX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; WUCIONb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAaHUS Ul INPHUHATUS DPELIEHUH B
KOHKPETHBIX XKH3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM




ONTHMAJIBHYIO (pOpMY MPENCTABICHHS U BU3YaIH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTH, IETHTUMHOCTh HH(OPMAIIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THUECKIM HOPMaM;

- HUCIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOIOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKAaTUBHBIX W OPraHM3allUOHHBIX  3aJad  C
coOmoneHueM  TpeOOBaHMH  SPrOHOMHKH,  TEXHUKH
0e30macHOCTH, TMTHEHBI, pecypcocOepexeH s, TPaBOBBIX U
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30MacHOCTH;

- BJIa/IETh HaBbIKAMH PACIIO3HABAHUS U 3aIUTHI
nHdopmanuy, HHGOPMALMOHHOW 0€30MaCHOCTH JIMYHOCTH,

OK 04.

D dexTnBHO
B3aMMOJEIHCTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CaMOCTOATEIbHOCTH H
CaMOOIIPEIETICHHIO;

-OBJIAJICHUE HaBBIKaMHU yaeOHO-HCCIIe JOBATEIBCKOM,
MIPOEKTHOM M COLMAILHON NEeATEIbHOCTH;

OBiajgenne YHMBEPCAIbHBIMH KOMMYHMKATHBHBIMHU
JeHCTBUSIMU:

0) coBMecTHAasN eTeJIbHOCTD!

- IIOHMMAaTh U KCIOJNH30BATh MPEUMYINECTBA KOMaHIHOU U
WHIUBUAYAIbHON paboTHI,

- MPUHUMATD Leau COBMECTHOM JESATENBHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JAEHCTBHA IO €€
JIOCTHXKEHUIO: COCTAaBJATh IUIaH JACUCTBMI, paclpeneisTbh
POJIH C YIETOM MHEHUI yYaCTHHKOB OOCYKIAaTh Pe3yJIbTaTHI
COBMECTHOH paboTHI;

- KOOPIWHUPOBATH ¥ BBINOIHATH pabOTy B YCIOBHIX
peaNbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOT'O
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE MOBEICHUE B
Pa3NUYHBIX ~ CUTYyalUsX, TMPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM

OBaagenue YHHMBepPCAJIbHbIMH peryJasiTuBHbIMHA
AelCTBUSIMU:

) NpUHATHE ceGsl U IPYTUX JIO/Iei:

- NPUHUMATb MOTHBBI U apTyMEHTHl JPYrUX JIOAed mIpu
aHaJIM3€e Pe3yNbTaTOB AEATEIbHOCTH;

- TpU3HABAThb CBOE IMPaBO M IMpaBO JPYrux JIoAell Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MO3UIUH JIPYTOTO

- yMeTh IUIAHHPOBAaTh M BBINOJHATH XHMHUYCCKHH OSKCHEPHMEHT  (TIPEBpAIICHHS
OpPTaHWYECKUX BEIIECTB IIPH HAarpeBaHMH, MOJYUYCHHE STHICHA M HM3YYEHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEaKIMU Ha allbACTUAbI, KpaxMmall, yKCyCHYIO KHCIIOTY; JeHATypalus OCIKOB
NpU HarpeBaHWM, LBETHHIE pEaKIUU OEJKOB; MPOBOAWTh PEAKLUUH HOHHOTO OOMEHa,
OIpEJIeTATh CPEAy BOAHBIX PAacTBOPOB, KaUECTBEHHbIE peaKLUUH Ha CyibdaT-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEePHUMEHTAIbHBIC 33Jaud IO TeMaM
"Metambl" u "Hemeraymuis") B COOTBETCTBUM C INPAaBUJIAMH TEXHUKH O€30MACHOCTH IPH
oOpallleHHH C BellleCTBaMH U JIADOpaTOPHBIM 00OPYAOBAHUEM; IPEICTABIATh PE3YIbTAThI
XMMHYECKOTO JKCHEepHMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEaKLUil H
(hopMyIHPOBaTH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB
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YeJI0BEKa,

OK 07.
ComeicTBOBaTh
COXpPaHECHHIO
OKpYyXarolen
cpexpl,
pecypcocOepexeH
HI0, IPAMEHSATH
3HaHUS 00
U3MCHCHUU
KJInMara,
TMPUHIUIIBI
OepexITnBOro
MPOU3BOJICTBA,
3¢ dexTHBHO
JIENCTBOBATH B
Ype3BBIYAHHBIX
CUTYaIHsIX

B 00J1acTH 3K0J10rH4€eCKOro BOCIIHTAHUS:

- ¢(hOpMHPOBAHHOCTH IKOJIOTHIECKON KyIbTypHl, IOHUMAaHHUE
BIMSHHUA  COIMAJIPHO-DKOHOMHYECKMX  IIPOIECCOB  HA
COCTOSIHUE NPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHME
rII00aTBEHOTO XapaKTepa KOJIOTHISCKHUX TIPO0IeM;

- IUIAHUPOBAaHUE M  OCYLIECTBIECHHE  JACHCTBUH B
OKpYXarolle cpefie Ha OCHOBE 3HAHMS LieJIel yCTOMYUBOIO
pa3BUTHA YEJIOBEYECTRA;

AKTUBHOEC HENPUATHE  JICHUCTBUM, IMPUHOCIILUUX  BpEX
OKpy>Karouiei cpene;
- yMEHHE IIPOrHO3UPOBATh HeOIaronpusTHeIE

9KOJIOTMYECKUE MOCIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUM,
IPeI0TBPALIATh UX;

- pacllUpeHHe OIbITa
HaNpaBJIEHHOCTY;

- OBJIa/ICHHE HABBIKAMH y4eOHO-HCCIICI0BATENBCKOM,
MPOEKTHOHN U COLUANIBHON AEATENBHOCTH;

JACATCIBbHOCTHU JKOJIOTHYECKOMI

- chopMHpOBaTh NPEACTABICHUS: O XHMHYECKOH COCTaBISIONIEH ecTeCTBEHHOHAYYHOM
KapTHUHBI MUPA, POJIM XMMUH B TO3HAHWUU SIBICHUH MIPUPOBL, B (OPMUPOBAHNN MBIIUICHUS U
KyJIbTyphl JMYHOCTH, €€ (PyHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOAMMOH Ul pPELICHHS
MPaKTHYECKNX 3a/ad M 3KOJIOTMYECKH O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO H
MIPUPOIHON cpere;

- yMeTh coOdromaTh MpaBHia HKOJOTHYECKH I[ENeco00pa3sHOro IOBENEHHs B OBITY H
TPYIOBOH EATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3[0POBbS U OKPYKAIOLIEH NPUPOIHOM
CpCabl; YUHUTBIBATH OMMACHOCTDH BOSI[CﬁCTBI/IH Ha XUBBIC OpTaHU3MbI ONIPEACIICHHBIX BCIICCTB,
IIOHHUMas CMBICJI IIOKA3aTCIIA Hpe}leﬂbHOﬁ ﬂOHyCTHMOﬁ KOHIICHTpalun

IIK 1. Onpenensats

B yacTu TPYAOBOT0 BOCIIMTAHUSA:

o JaBaThb OMPEACIICHUA NU3YYCHHBIM IOHATHUAM

TEXHUYECKOE - TOTOBHOCTb K TpPYyZy, OCO3HaHHME IIEHHOCTH MacTepCTBa, KIacCH(UIUPOBATh H3ydeHHbIE 0OBEKTHI U SBICHHS;
COCTOSIHUE CUCTEM, | TPYLOIrO0OuE; o 6 o
JelaTh  BBIBOABI M YMO3aKIIOYEHUS U3 HAOIMIONEHUU, HU3YYEHHBIX
arperaros, Osiagenne YHHBepcaJIbHBIMH y4eOHbIMHU SAKOHOMEDHOCTCH. 1T Ny
NeTanei K 03HABATELHBIMHE AeHCTBHAMHE: p H, pOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BEILECTB I10
MEXaHU3MOB a) 6a30BBIe JIOTHYECKHeE JefCTBHS aHaJIOTnK CO CBOMCTBAMU M3YYCHHBIX,
ABTOMOOWIIS. - CaMOCTOSATENFHO (OPMYIHPOBAaTh W AKTyalU3UPOBATh ® aHaIM3MPOBaTh M OLECHUBATH TIOCIEICTBUA JUIA OKPYKAKOIIEH CpEIbl
npoOJieMy, paccMaTpUBATh €€ BCECTOPOHHE; OBITOBOH ¥ TPOW3BOJCTBEHHON JEATEIHHOCTH 4YEIIOBEKa, CBSI3aHHOW C
0) 6azoBBIC HCCJIEA0BATENbCKHE JeliCTBUA: nepepadoTKON BEIIECTB;
- BIAjeTh  HAaBBIKAMH  y4eOHO-HCCIENOBATEIBCKOH U YUTATh U UHTEPIIPETUPOBATH TAHHBIEC DJIEKTPONPHUOOPOB,
MPOEKTHOH NIeATEIbHOCTH, HAaBBIKAMHU pa3pelIeHHs IpooiieMm; 0(hOPMIISITH YIETHYIO JOKYMEHTAIHIIO.
1K 2. B 4acTu Tpy10BOro BocHuTAHM: JlaBaTh ONMPEIENIEHNS N3yIE€HHBIM TOHATHSM;
OcymecTBisTh - TOTOBHOCTb K TpPyAy, OCO3HAaHHME IICHHOCTH MacCTEPCTBa, e  KiaccH(UIHPOBATH H3YUEHHbBIC OOBEKTHI H SBICHHS;
TEXHIHECKO® TpyAoTIO0He; Jlenath BBIBOABI W YMO3AKIIOUYEHUS W3 HAONIOACHWUH, W3YYEHHBIX
o0ciyKUBaHUE Osjagenne YHHBepCaJbHbIMH y4eOHbIMH SAKOHOME o o ’
ABTOTPAHCTIOPTA [03HABATE ILHBIMHE JeHCTBHAMHE: PHOCTEH, MPOrHO3UPOBATH CBOWCTBA HEHU3YYEHHBIX BEIIECTB II0

aHaJIOTHH CO CBOMCTBAMU HU3YyYCHHBIX;
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COTJIACHO a) 0a3oBble JJOrHYecKHe AelicTBUA:
TpeGoBaHUAM - CaMOCTOATENBHO (OPMYIHPOBaTh M aKTyaJIU3HPOBATh YMETh YUTaTh U aHAIN3UPOBATh HOPMATHBHO-TCXHUYCCKYIO JINTCPATYpPY ,
HOPMAaTHBHO- npoOIieMy, paccCMaTpUBATh €€ BCECTOPOHHE, 0(hOPMIIAT TIYTEBYIO W TPAHCIIOPTHYIO JTOKYMEHTAIIHIO,
TEXHUYECKOHN 0) 6a3oBble HccIe0BaTe/IbLCKHeE AeHCTBUS: YMETb UHTEPIPETUPOBATH IIOJIYYEHHBII PE3YJIbTAaT;
JOKYMEHTaLH - BIaJETh HaBBIKAMH y4eOHO-HUCCIIEN0BATENBCKOM 1
MPOEKTHOH JeATeIbHOCTH, HaBBIKaMH pa3pelieHus Ipoodiiem;
IIK 3. B yacTu TPYA0BOr0 BOCHIUTAHMS: ®  JaBaTh ONPEICIICHUS U3YUECHHBIM IOHATHUSAM;
HpOI/ISBO,I[I/ITL - TOTOBHOCTB K TPpyy, OCO3HAHHUE IEHHOCTHU MaCcTEPCTBA, ° KJIaCCI/I(bI/ILlI/IPOBaTB H3y4YCHHBIC 00BEKTHI U SABJICHUA,

TEKYIIUH PEMOHT
Ppa3IUYHBIX TUIIOB
aBTOMOOWMIICH B
COOTBETCTBUH C
TpeOOBaHUSIMHU
TEXHOJIOTHYECKOH
JIOKyMEHTaIUH.

Tpynomrooue;

- TOTOBHOCTh K aKTUBHOM JAEATEILHOCTH TEXHOJIOTHUECKON 1
COIMAJILHOW HAMPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
TUIaHUPOBATH U CAMOCTOSATCIIbHO BBINIOJIHATH TaKyIO
JIeATEIIbHOCTb;

ORJiaieHne YHUBEPCAJIBLHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMH JeHCTBUAMM:

a) 0a30BbIe JJOTHYecKHe AeliCTBUA:

- CaMOCTOATENHEHO (POPMYITHPOBATH U aKTYalTU3UPOBATh
mpobJIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- OTIpeeTIATh LENU AeATEIFHOCTH, 3a]aBaTh TapaMeTPhl 1
KPUTEPHUH UX JOCTHKCHUS;

- BHOCHTBH KOPPEKTUBHI B JCATEIBHOCTD, OIICHABATH
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKHU
MOCIIEICTBUN IeSITEILHOCTH;

0) 0a30BbIe HCC/IENOBATEIBLCKHE AeHCTBHS:

- AHAJIU3UPOBATH MOJIYYCHHBIC B XO/I€ PCIICHUA 3a/la4n
PE3YIbTAThl, KPUTUYCCKH OLICHUBATH UX JOCTOBEPHOCTD,
MPOTHO3MPOBATH M3MECHEHUE B HOBBIX YCIOBHUSX;

e  JeNaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOIIONCHNUH, N3yYEHHBIX 3aKOHOMEPHOCTEH,
IMPOTHO3UPOBATH CBOMCTBa HCU3YUYCHHBIX BEIICCTB 110 aHAJIOTUU CO CBOMCTBaAMH
N3Y4YCHHBIX;

®  AHANM3UPOBATH M OLEHUBATD MOCIEICTBHS I OKPYIKAIOIIEH Cpeibl OBITOBOM M
IIPOU3BOJICTBEHHOM JESTEIHHOCTH YEIOBEKa, CBA3aHHON C epepaboTKOM BEleCTB;
0(OPMIISTH MyTEBYIO U TPAHCIIOPTHYIO JOKYMEHTAIIMIO, TPOBOUTH TEXHUUCCKUE

N3MEpEHNUs
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUILIMHBI «XUMHUS»

2.1. O0beM TUCHUIINHBI U BHbI y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 73
B T.4

OcHoBHOE co/lep:KaHue 65
BT. 4.

TEOpeTUIEeCKoe 00yueHue 44
JlaGopaTopHO- MPaKTUYECKUE 3aHITHUS 21
W3 Hux ¢ mpodeccuoHaNbHBIM COJIEpKAaHHEM 8
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TeopeTudecKoe o0ydeHne 4
MPAKTAYECKUE 3aHATUS 2
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IIpomexyTouHasi aTTecTANMA (3a4ET)

TemaTudyeckuii JIAH ¥ cOleP:KAHUE TN CIATIINHbBI

2.2.1. TemaTnueckui mian

Ne mi/mm HaumenoBanue pasnenos O0béM yacoB B TOM 4uCIIe U3 HUX
n1abopaTopHo- npogecCuoHaIbHOTO
NPaKTUYECKUX MOJTYJIS.
AKageMn4ecKuii 00LeM 73
Pasznen 1. OcCHOBBI CTPOEHMS BellecTBa 6 -
Tema 1.1. CtpoeHre aTOMOB XUMHYECKUX 3JIEMEHTOB U MPUPOJIa XUMUUYECKOHN | 2 -
CBSI3U
Tema 1.2. [Tepuoanueckuii 3aK0oH U epuoanYecKas Tadbauua Meneneesa 4 1
JAN..
Pasznea 2. XuMHYeCKHe peakunu 10 -
Tema2.1 THUIBI XUMUUYECKUX peakLui 4 1
Tema 2.2. DNEKTPOIUTUYECKAs AUCCOIUAIINS ¥ HOHHBIA 0OMEH 6 1 1
Paznea 3. CTpoeHue 1 CBONCTBA HEOPTaHUYECKUX BellecTB 16
Tema 3.1 Knaccugukarus, HOMEHKIATypa U CTpPOSHHE HEOPraHMYECKUX 8 1 1
BELIECTB.
Tema 3.2. OU3MKO- XUMUYECKHE CBOWCTBA HEOPIaHUYECKUX BEILIECTB 8 1 2
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 25
Tema 4.1. Knaccudukanust ctpoeHus 1 HOMEHKIIATypa OpraHUYeCKIX 4 1
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BE€IICCTB

Tema 4.2. CBolicTBa OpraHMYECKUX BEIIECTB 16 4 1
Tema 4.3. Nnentudukanus opranndeckux BemecTs. X 3HaueHue u 5 2 1
pUMEHEHHE
Pazpea 5. Kunern4yeckune u TepMoAMHAMMYECKHE 3AKOHOMEPHOCTH 4
NPOTEKAHUSI XUMHYECKUX peakuuii
Tema 5.1. CKOpOCTh XUMHUYECKUX PEaKITUi 4 1
Pasznea 6. PacTBopsbI 4
Tema 6.1. [TonsiTHst 0 pacTBOpax 2
Tema 6.2. HccnenoBanue CBOMCTB PacTBOPOB 2 1 1
HUTOro B 0CHOBHOM CO/IepPKAHHH. 65 13 8
IIpogeccnoHaILHO-OPHEHTUPOBAHHBIH MOAYJIb
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa 6 2
JuddepeHunpoBaHHbIi 3a4eT 2
Hroro 73 13 10
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2.2.2.

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopMupyemMmble
. beM 4acoB
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIETCHIIM U
1 2 3 4
OcHoOBHOE coJiepKaHue 65
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema OcHoBHOe coJep:kaHue 2 OK 01
1.1.Ctpoenue
aTOMOB Teopernueckoe o0yueHue 2
XUMHUYECKUX
3IIEMEHTOB U CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKHM $I3bIK XUMHUU. XUMUYECKUU 3IIEMEHT.
npupoza DnekTpoHHas KoHpurypanus atoma. Kiaccupukaims XUMHUYSCKUX JJIEMEHTOB (s-, P-, d-31eMeHTHI).
XUMHYECKOR BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBS3H.
CBS3H DNeKTPOOTPULIATETFHOCTh. Buabl XUMHUYECKOW CBsi3M (KOBaJieHTHAs, WOHHAs, MeETaJTM4YecKas,
BOJIOPO/IHAS) M CIIOCOOBI ee 00pa30BaHMs
Tema 1.2. OcHoBHOe coaep:kaHue 4 OK 01
[Tepunonnueckuit OK 02
3aKOH ¥ Tabnura | 1€0peTHYecKoe odyuenune 3
H.HN. Menneneesa -
[Tepuonnueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOTo anemMeHTa B [leproanueckoit cucteMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
IIpakTuyeckoe 3ausiTue Perenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI Ha
XapaKTepU3alnio XUMHUECKUX dIIEMEHTOB «MeTtauinueckue / HeMeTaUInueCcKrue CBOMCTBA, 1

SJICKTPOOTPUHIATECIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUU C UX IJICKTPOHHBIM CTPOCHUEM U
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MOJIOKEHUEM B IEPUOAUUECKOM CUCTEME XUMHUUECKUX AeMeHToB J[.1. Menaeneesa»

Pa3nen 2. XuMunueckue peakuuu

10

Tema 2.1. Tumesr
XUMHYECKHAX
peakuuii

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

Kiaccudukanus v TUITBI XUMHUYECKUX PEAKIUi C ydacTHEM HeOpraHn4YecKux BemecTB. CocTaBlIeHHE
ypaBHEHUH PEaKIMi COCTMHCHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUi TOPCHUS,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHCIICHUsSI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHust. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUA METOJIOM JIEKTPOHHOTO
Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U
YKU3HEIEATCIIbHOCTH OPraHU3MOB

HpaKaneCRue 3aHATHUSA

KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Moip Kak eIuMHuIa KOJIWYEeCTBa BellecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U 3HEPruU. 3aKoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEKTPONUTHYECKA
s JUCCOLIMALUS U
HOHHBIA 0OMeEH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Teopus anekTposTUYeCKONW nucconrannu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinun MOHHOTO
oOMeHa. CocTaBiieHHE peaklUii MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUS HA COCTABJIIEHUE HOHHBIX PEaKIUil

JlaGoparopHble 3aHATHA- PO COAEPKAHME.

JIaGoparopHas paboTa «Peakiiy HOHHOr0 0OMeHa B aKKyMYJISITOPE».
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB

OK 01
OK 04
K 1
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XUMHUYECKHUX peaknuii. [IpoBeneHme peakiiniit HOHHOTO OOMEHa, OTpe/IeNIeHre CPeIbl BOJAHBIX
pacTBOPOB. 3aJlaHKsl Ha COCTABIICHUE HOHHBIX PEaKIINi

IIpakTnueckas padora. O./].BemecTs.

Pazpmea 3.

CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemecTs. IIpocTbie U croxxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOMXKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOM). B3aumocss3pb
HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammmaeckue u amoppHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIMYECKast).
3aBHCUMOCTh (PM3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb
XMMHMYECKON aKTUBHOCTH BEUIECTB OT BU/1a XMMUYECKOM CBSI3U U THIA KPUCTAJUNINYECKON PEILETKH.
[IprunHbI MHOrOOOpa3us BEIECTB

HpaKaneCRue 3aHATHSA

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYyHAPOHOU
(MIOITAK) min TpuBHansHOM HOMEHKIaType. ] uaponu3 comnei.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB (YrapHbIi TIa3, YIJIEKHCIBIA Ta3, aMMHakK, rameHas
U3BECTb, HETallleHas! U3BECTh, MUThEBas COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEIAEIIATh IPUHAMIEKHOCTD K KJaccy.

Ucrounnku xumuyeckon nadopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb IHTEpHET 1 npyrue).
[Touck nHpopmanuu Mo Ha3BaHUAM, UIEHTHPUKATOpaM, CTPYKTYpHBIM (popmynam. [Ipumenenue
BELIECTB B POU3BOICTBEHHOM /1€ATEIbHOCTH.

OK 01
OK 02
I1K1
[1K2

IIpakTHyeckasi padora- npogcoaep:kanmne. ['eHeTHUECKas CBA3b BEUIECTB, IPEBPAILLECHHUS C
BEIIeCTBAaMH NP paboTe aBTOMOOMIIA

Tema 3.2. dusuko-

OcHoBHOE coaepKaHue

OK 01

18




XUMHUYECKUE TeopeTuyeckoe o0yueHue 5 OK 02
CBOMCTBA OK 03
Heopraungeckux ~|MerTamibl. OOmme Qu3HYecKie U XUMIYCCKHE CBOICTBA MeTamioB. CIOCO0b! momydeHus. 3HaYCHUE K1
BEIIECTB METAJJIOB M HEMETANIOB B IPHUPOJAE U KU3HEACITEIBbHOCTH 4YelloBeKa W opranusmMoB. Koppozus K3

METAJUIOB: BUJIbI KOPPO3HMH, CIIOCOOBI 3allIUThI METAJUIOB OT KOPPO3UHU

Hemerannpl. OOmue ¢u3nueckue W XHMMHYECKHME CBOMCTBA HEMETaNIOB. THIHWYHBIE CBOMCTBA

HemerawioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coelMHeHNI HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX IEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THJIPOKCHUJIOB, KUCIIOT,

cosiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB, BOJOPOIHBIX COEITMHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4yeckue 3aHATH — MPO(CoIepPRAHNE. 2

CocraBiieHHE YpaBHEHMM XMMHMYECKUX DPEAKLHUM C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKUX

BEIIECTB: METANIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX KHUCJIOT, OCHOBaHMW M aM(OTEpPHbIX THAPOKCHUIOB; HEOPraHWYECKUX COJIEH,

XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, IOJYYEHHE U

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MNPaKTHYECKON

JESATEIBHOCTH YEJIOBEKA, IPOU3BOJCTBEHHON AESTEIbHOCTH.

JlabopaTopHnasi pabora. PemeHne skcnepuMeHTalbHBIX 3a7ad. KauecTBeHHBbIE peaklMd Ha HOHBI.

W nenTudukanist HeOpraHM4eCKUX BELIECTBY.

Pemenne skcrepUMeHTaIbHBIX 3a/ad IO XMMHUYECKHMM CBONCTBAM METAUIOB M HEMETAJJIOB, IIO

pacro3HaBaHUIO U MOJIYYEHHUIO COEIMHEHNN METAJIOB U HEMETAJIJIOB. 1

Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynab¢aT-, KapOoHAT- U XJIOpU-

aHUOHBI, Ha KATUOH aMMOHMUSI.
Pazneua 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 25
Tema 4.1. OcHoBHOe cojJiep:kaHue 4 OK 01
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Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCcKUX
BEIIIECTB

TeopeTuyeckoe o0yueHue

[losiBneHne u pa3BUTHE OPTraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
3HAYEHUE OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHHE KaK NOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHMYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOeHHUs MoJeKyI. M3omepus 1 u30Mepsl.

[lonsitne o QynkuuonanbHoit rpynne. Panukan. IlpuHnunel kiaccUpUKalUM  OPraHUYECKUX
coeAuHEeHH. MexayHapoaHas HOMEHKIATypa Y OPUHUUIBI  HOMEHKIATYPbl  OPraHUYEeCKHX
coequHeHuil. I[loHsTHe 00 a3zoTcolepKalMX COEIUHEHHSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrneBomax, >kupax, OelKax W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

Homenkiiarypa opraHuyeckux COEIMHEHHMH OTACNBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIONIb3YysS WX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAJIBHOW HOMEHKJIAType (ITUIIEH,
aneTuieH, IUIepuH, (eHomn, (GopmanbAerus, YKCyCHas KHUCJIOTa, TIWIUH). PacdeTsl mpocreiiei
(hOopMyIbl OpraHUYecKoi MOJIEKYJIBbI, UCXOMAS U3 dIEMEHTHOro coctaBa (B %). [IpuMenenue cnupToB u
JIPYTUX OPTAaHUYECKHUX BEIIECTB B IPOU3BOJICTBEHHON JEATEIBHOCTH.

I1K1
I1K2

Tema 4.2.
CaolicTBa
OpPTaHHYECKUX
COCIUHCHHI

OcHoBHOE CoAEpKaHue

16

Teopernueckoe o0y4enue

11

OU3NKO-XUMUYECKUE CBOWCTBA OPTraHUYECKUX COCNMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCCU(PUKALIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTUUECKHUH psif ¥ 0011ast popmyria; H30Mepus;
(u3nUYecKre CBOMCTBA; XUMUYECKHE CBONCTBA; CLIOCOOBI MOTYUCHHS ):

— MpenebHbIe YITIEBOAOPOIbl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHne MeTaHa KakK OJMH W3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YIIIEBOJ0POIOB, HAXOXKICHUE B

OK 01

OK 02

OK 04
[1K1
I1K2
I1K3
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IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;
— HemnpeleNnbHble (AJKEHbl, AJIKMHbI M alKaJUMeHbl) M apoMaTHYecKHe YyrieBoAopoabl. ['openue
alleTUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KU METAJNIOB

— KHUCJIOPOACOACPIKaIINEe COSTUHEHNS (CTUPTHI M (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(HUPHI, aTbICTUIbI
U KETOHBI, JKUPBI, yrieBoipbl). [IpakTHueckoe NpUMEHEHHE ATWICHIJIMKONA, TJIHLEepuHa, (eHona.
[Ipumenenne Qopmanpaeruaa, ameraibAeTUAa, YKCYCHOH KHUCIOTHL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIOT. MOIOIINE CBOWCTBA MbLIA

— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BBICOKOMOIEKYIspHBIC
COEMHEHUS (CUHTETUYECKHE U OMOJOTMYEeCKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enetnueckas CBS3b MEKIY KIIACCAMH OPTaHUYECKUX COCIMHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXJIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): IpeAeabHble (ANKaHbl U LUKIOAIKaHbI),
HeTpeeTbHbIe (AIKCHBI, JIKHHBI U aJIKaJMCHbI) U apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAETHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DEaKIHH C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COETUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OPraHMYECKHX COEJUHEHUN MO TPUBHAIBHOM WM MEXIYHApOJHOMN
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBONCTBA OPraHUYEeCKUX
COEIMHEHUH OTAEIBHBIX KJIaCCOB

IIpakTnuyeckoe 3ansiTue — npodceoaep:xanue. [I[puMeHeHne OpraHMUECKUX BEIIECTB B aBTOMOOHIIE.

JlabopaTopnasi padora “IIpeBpalieHuss OpraHMUECKUX BEIIECTB IPU HarpeBaHuu".
[Tonyuyenue sTuneHa U U3y4eHHE €ro CBOMCTB. MoaennpoBaHne MOJIEKYN U XUMAYECKHUX MPEBPALICHUN
Ha IIPUMEpE dTaHa, TUJIEHA, alleTUIIEHa U JIp.
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Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAaYE€HHUE U
PUMCHECHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
eITEIbHOCTH
YyeJoBeKa

OcHOBHOe coep:KkaHue

TeopeaneCRoe oﬁyqe}me

buooprannueckue coenunenusi. llpumenenue u Ouonoruueckas poiib yriaeBojaoB. OKuCIeHUE
YIJIEBOJOB — MCTOYHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamenust OenkoB muiu B opranusme. buonornueckue ¢yHkuu OenkoB. buonoruueckue
¢yHKUMYM XUpoB. Posib oprannveckoil XuMuM B pelieHny npo0ieM NHUIeBOi Oe30MacHOCTH.,

Ponp opranuueckoil XUMHM B pelIeHHMM HpoOJeM 3HepreTMYeckod Oe30lacHOCTH, B Pa3BUTUHU
MEAMLMHBI, CO3AHUH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHBIE HCTOYHUKU
sHeprun). OnacHOCTb BO3JCMCTBUS Ha KHUBBIE OPraHU3Mbl OPraHUUECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(yrneBomopojpl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJAETHABI U Jp.), CMBICI
[I0Ka3aTelis NPeAeIbHO JOIyCTUMON KOHLIEHTpaluu

IIpakTuyeckoe 3aHsATHE — NPOPHANPABJIEHHOCTD. PenieHrne npakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUM HA CBOMCTBA OPraHUYECKUX COCAMHEHUI OTIIEIbHBIX KJIaccOB. Posib
OPraHN4YeCKOM XMMHH B CO3/IaHUU HOBBIX MaTE€pPUaJIOB, HOBBIX UCTOYHUKOB 3HEPTHH .Posb
OPraHN4YeCKOM XMMHH B CO3/IaHUU HOBBIX MaTE€pPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHHU

IIpakTnueckoe 3ansaTHe. PyHKIUU OEIKOB.

JlabopaTopHoe 3aHsiTHE.

JlabopaTtopHas padora: “VneHTudukaims OpraHMueCKuX COeTUHEHNN OTACTbHBIX KIacCOB”
WnenTudukans opraHiuecKuX COeIMHEHUH OT/AENbHBIX KJIACCOB (Ha MpUMepe albJeruoB, Kpaxmania,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C MHCIOJBb30BaHMEM HX (U3MKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHarypamus Oenka mnpu HarpeBaHuM. L[BeTHble peakuuu
O0enxoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHTHAJIA C TOYKH 3PEHHUS XHUMHUYECKHX IPOILECCOB IIPH
MPOTEKaHUN Ka4eCTBEHHOM peakIiuH, MO3BOJIAIOIEH NIeHTU(PULIPOBATH NPeI0KEHHbIE OpraHUYeCKHe
BelIeCcTBa

OK 01

OK 02

OK 04
I1K1
I1IK2
I1K3

Pa3nea S.

Kunernueckue u TEPMOANHAMUYCCKHE 3AKOHOMEPHOCTH NMMPOTCKAHUA XUMHUYECCKHUX peaKunﬁ
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Tema 5.1.Ckopocthb

OcHOBHOe coep:KkaHue

OK 01

XUMUYECKHUX OK 02
peakuuil. 1K1
XHUMHYECKOE K2
paBHOBECHE
Teopernueckoe o0yuenue
CKOpOCTh peakIyH, €€ 3aBUCHMOCTh OT Pa3IMUYHBIX (aKTOPOB: MPHUPOIBl PEArHpYIOUINX BEIIECTB,
KOHLEHTPALlMd pearupymolyx BELIECTB, TEMIEpaTypbl U IUIOLIAAM PEAKIMOHHOM IOBEPXHOCTH.
TemnnoBblie 3¢ GEKTh XMMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECME U €ro CMEIIEHHWE I0J JACUCTBUEM pa3IUYHbIX
(bakTOpOB (KOHIEHTpAlLUsl peareHTOB WM MPOJYKTOB peakiiy, JaBIeHUe, TeMIIepaTypa) sl CO3/1aHus
ONTUMAJIbHBIX YCIOBUM NIPOTEKaHUs XUMU4ecKux npoueccos. IIpunnun Jle [larense
IIpakTHyeckue 3aHATHSA — IpodcoaepkaHue. OK 01
- OK 02
Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUN HAa aHaIU3 (AKTOPOB, BIMAIOLIMX HAa H3MEHEHHE K1
CKOPOCTH XMMHUYECKON peaKluy, B T.4. C MO3ULMUNA 3KOJOTUYECKH 11€JIECO00Pa3HOro MOBEACHUS B OBITY K2
U TPYZIOBOU IEATENBHOCTH B LIENISAX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOIIEH IPUPOIHOM CpENBI.
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXKJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHMHYECKOH peakuuu M aHainu3 (haKkTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
ITonsiTue o OK 02
pacTBOpax Teopernyeckoe o0yueHnue OK 07
. o 6 I1K1
PactBopenue kak (uszuko-xumuueckuil mporecc. PactBopbl. CrnocoObl NMPHUTOTOBIEHUS PAacTBOPOB.
I1K3

PactBopuMocTe. MaccoBas 11onsi  pacTBOpeHHOro BemectBa. CMBICT MOKaszaTels MpPenesbHO
JOMYCTUMOMN KOHIICHTPAIIUH U €T0 UCIIOJIB30BaHUE B OLIEHKE IKOJIOTHUECKON Oe30MacHOCTH.

[IpaBmia sKONOrMUYECKU 11€1€co00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM AESITENBHOCTH B LEISIX
COXpAHEHHUs CBOETO 3[I0POBbSI M OKPYXAIOIEeW MPUPOJHON CPEbl; ONMACHOCTh BO3/IECUCTBUS HA YKUBBIE
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OpraHu3MbI OMMPECACICHHBIX BCIICCTB.
Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaHaHI/Iﬁ Ha paCTBOPEI, UCIIOJIb3YEMBIC B OBITOBOM U
HpOPI?;BOI[CTBGHHOﬁ JACATCIBHOCTH 4YCJIOBCKA

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
HccnenoBanue OK 02
CBOMICTB pacTBOpOB .Haﬁ()paTOprIe 3aHATHA OK 04
IK1
JlaGopaTopnasi pa6ota «IIpuroroBneHue pacTBOpOB».
[IpuroroBnenue pacTBOPOB 3aaHHON (MaccoBO#, %) KOHIIEHTpaIuU (C MPaKTUKO-OPUEHTUPOBAHHBIMHU [K2
BOIIPOCAMHM) U OIIPEIeTICHHE CPEIbl BOAHBIX PACTBOPOB.
JlabopaTopHasi paGoTa — npogcoaep:kanme. Perienue 3a1a4 Ha pacTBOPBI, KOTOPbIE HCIIOIB3YIOTCS B
aBTOMOOUIIC.
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJlePKaHUE (COTePKAHUE TPUKIATHOTO MOTYJIsl).
Paznen 7. Xumus B IPOU3BOACTBEHHOM 1eITeJIbHOCTH YeJI0BeKa. OK 01
OK 02
Xumus B ObITY U |OCHOBHOE COlepKaHue OK 04
MIPOU3BOJICTBEHHON
p OK 07
JEATeTLHOCTH Teoperuueckoe o0yuenue 1
YyeioBeKa [TK1- ITK3

Hogelime 1ocTuKeHUss XUMUYECKON HAyKU M XUMHUUYECKOW TexHonoruu. Pons xuMuun B obecrieueHun
HKOJIOTMYECKOI, SHEPreTHUeCKON Oe30MacCHOCTH, Pa3BUTUU MEIULIUHBI.

Ponp xuMuu B pa3paOOTKe HOBBIX TEXHOJOTMM NPH HM3rOTOBJICHHMU JeTaleil aBTOMOOWIIS, BHJOB
TOIIMBA, Macell, OXJaKIaouX xkuakocrei. [Ipumenenue cnupros B aBTomoOmiie. [IpaBuia noucka u
aHaM3a XUMHYECKOW HH(OpPMalMM U3 pa3IMYHBIX HCTOYHHUKOB (Hay4yHas M ydyeOHO-HaydHas
JauTepaTypa, CpeicTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA

ITouck u aHamms I/IH(I)OpMaL[I/II/I O NPUMCHCHUN XUMHNYCCKUX BCUICCTB U TEXHOJIOTHI C Y4CTOM 6y;1y1uel”4
HpO(i)eCCHOHaHBHOfI JCATCIIBHOCTH IIO TEMaM: BaKHEHIITIE Mar€puajibl H3 CIIJIAaBOB MCETAJIJIOB,
KOHCTPYKHHUOHHBIC MaTC€puajibl, KpaCKHW, CTCKJIO, KCpaMHKa, MaTc€puajibl IJd OJICKTPOHUKH,
HaHOMATCpHaJIbl, TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKHW OHCPrur, OpPraHNn4cCKUC aBTOBCIICCTBA,
JICKApCTBCHHBIC BCIICCTBA, ObITOBAs XUMMUs, UCTTIOJIb3yEMas IIpU O6CJ'Iy>KI/IBaHI/II/I aBTOMOOMIIS.
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3amura: [IpencraBienne pe3ynbTaToB pelieHus B popMe JOKIaa, PE3eHTALNH.

IIpoMe:xxyTouHasi aTTecTalUs M0 TUCHUILIMHE (3a4eT)

Bcero

73
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kabumHera (HarJsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHn4yeckue cpeacTsa o0y4eHHsi: KOMIBIOTEpP C YCTPOUCTBAMHU BOCIIPOM3BEICHUS 3BYKa,
NPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C HKPAHOM, MYJIbTHUMEIUMHAs J0CKa, yKa3Ka-TIpe3eHTep MJis
IIPE3CHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JAeNUTeNbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (Wwin npoOUpKa ¢ ra300TBOJHON TpyOKOIt), AepKaTenu Ui IPOOUPOK, CKISHKU JJIs1 XpaHEHUs
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10-20 mi1) 1 MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHast O6aHs (MM TEPMOCTAT), CTEKIISIHHBIE MATOYKH; KOHUYECKHE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku [Uid TUTpOBaHUs, MeauiuHckue mnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl
IlepeyeHb UCOIb3YyeMbIX YUEOHBIX U3TAHUIA.

1. Xumust a1 npodeccuii U CrienuaaIbHOCTeN TeXHuYeckoro npoduis. Yueonuk, ['abpuensu O.C.,
OctpoymoB N.I' — M.:, OUL] «Akanemus», 2023.

2.T'abpuensn O.C., OctpoymoB U.T"., CnagkoB C.A. Xumus. [Ipaktukym. — M.: OULl «Axagemus»,
2023.

3.I'abpuensu O.C. Xumus. TecTsl, 3agauu, ynpaxaenus. — M.: OUL] «Akagemusy», 2023.

4 Pym3utuc I'.E., ®enpaman @.I'. Xumus: yued. g 10 kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
5.Pymsutnc I'.E., ®enpaman @.I". Xumus:yueo.nms 1 1kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
6.I'abpuensu O.C. Xumus. 10 knacc. [Ipodunbueiii ypoBeHs: yueb. 1ist o6meo0pa3oBar.
yupexaenuit / O.C. I'abpuensan, @.H. Mackaes, C.1O. [Tonomapes, B.11. Tepenun. — M., 2023.
7.I'abpuensu O.C. Xumus. 10 knacc. ba3oBsiil ypoBeHb: yued. s o01ieo0pa3oBar. yupexKaIeHu. —
M., 2023.

8.I'abpuensa O.C. Xumus. 11 knacc. ba3oBsiil ypoBeHb: yued. s o0mieo0pa3oBar. yupexkaeHui. —
M., 2023.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBLHOM
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA IMPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS

OMpCACIIA0T, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMAThb WU ACMOHCTPUPOBATL IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3ynabTaTsl o quctuminae) u @I'OC CIIO.

Tunbl OllEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpusiTHii
I | OcHoBHOe coaepkanne
1 Pa3nes 1. OcHoBbI Popmyauposars
0a3oBble MOHATHS U
CTpOEeHHS BellecTBA
3aKOHBI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUM B |XUMHUYECKUX PJICMEHTOB U
U TIPUPOJIa XUMUYIECKOW |COOTBETCTBHH CO MIPUPOTa XUMUYCCKON CBSI3M».
CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOopMyT
MCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIIOB, CYNb()HUIOB, THAPUIOB
U T.11.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKOH CHMBOJIUKU U
Ha3BaHUW COCMHEHUN 1O
HOMEHKJIATYpE MEXITyHApOIHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIIBHBIX HA3BAHUU IS
COCTaBJIICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTHX HEOPTAHUYECKUX
COETMHEHMI OTAENBHBIX KJIacCOB
1.2 | OK 01 [Teprnonnueckuii 3aKOH 1| XapaKTepru30BaTh 1. Tect «Mertammuieckue /
OK 02 tabnuma J{.U. XUMHYECKHE AJIEMEHTH B |HEMETaJJINYeCKHE CBONCTBA,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

Meupeneena

COOTBETCTBHH C UX
MIOJIO’KECHUEM B
IIEPUOMYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB ..
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HeMeTaJNIMYecKre CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C MX 3JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHUYECCKUX peaKum”l

KontpoabHas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

THuIel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YPaBHEHUH PEAKIUN:

— COCIMHEHM S, 3aMELIEHUS,
pasnokeHus, 0OMeHa,

— OKUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAcCe WIH 00BEMY
OJIHOTO U3 y4acTBYIOIIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DIIEKTPOTUTHIECKAs
JIUCCOLMALNAA U HOHHBII
oOMeH

CocTaBisTh ypaBHCHHS
XUMHYECKHX PEAKIIHH
HOHHOTO OOMeEHa ¢
ydacTUeM
HeOpFaHI/IqGCKI/IX BCIICCTB

1. 3amanus Ha cocTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”

Pa3pnen 3. Crpoenue u
CBONCTBA
HEOPraHUYeCcKUX
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHHYeCKuX
BellecTB

KonTpoasnas padora
«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK
01,02.
ITK1
I1K2

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMUYECKOMN
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJaccu(pukanuu, HOMEHKIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
OKO03
[1K.1
I1K3

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEpHBIX
TUIPOKCUIOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOMCTBA U CIIOCOOBI IOJTYYEHHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHUE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

HEOPraHN4YCCKUX BEIICCTB

1. IIpakTHKO-OpPUEHTUPOBAHHBIE
3aJIJaHHUsA 110 COCTABIIEHUIO
XUMHUYECKHUX PEaKIUi ¢ ydacTHeM
HEOPraHUYeCKUX BEIIECTB,
WCIIOJIb3YEMBIX JIJISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’’

Pa3neus 4. Ctpoenue u
CBOICTBA
OPraHu4eCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01
[1IK.1
[1K2

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposarts
OpraHMYecKUe BEIIecTBa B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amanus Ha cOCTaBIICHHUE
Ha3BaHUH OPraHUYCCKUX
COECIMHEHUH 10 TPUBHAIILHON WIH
MEXKIYHAPOIHON
CHUCTEMATUYECKON HOMEHKJIAType.
2. 3aaHusg Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTACNBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreien GopmyIibt
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 3JIEMEHTHOT 0 cocTana (B %)

4.2

OK 01
OK 02
OK 04
ITK1
I1K2
I1K3

CBoiicTBa OpraHU4EeCKUX
COeTUHEHNN

VYcraHaBnuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYJI

1. 3amaHus Ha cocTaBiIeHUE
YPaBHEHUN XUMUYECKUX pPEaKIUI
C YYaCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAaHUHU UX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKINN U
TEHETHUYECKOM CBSI3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
KJIACCOB.
3. PacueTtHbnle 3a1a4uu o
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB .
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHu4eckux BEUIECTB, |KAUECTBEHHBIC PEAKIUN  |33JaHUs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
ITK1 IpUMEHEHHE B OBITOBON |COE€AMHEHUH OT/ENbHBIX |OpraHUYECKHUX BEILECTB, B T.U.
I1K2 Y IIPOU3BOACTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JUIS UX
I1K3 JeSITEIbHOCTH YeJI0BEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaGoparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTAEIBHBIX KJIacCOB™
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
IIK1 paBHOBECHE pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
[1K2 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
XUMHYECKUX PEaKIUn peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEeHHe puHuuna Jle-
KOHLIEHTpaluu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE

Pa3zgen 6. PacTtBopbl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
OK 07 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
IK1 pacyeTHbIC 3aJaHus Ha
I1K3 JCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 Hccnenosanue coiictB |Mccnenoath Gpusuko- JlaGopaTopHas padora
OK 02 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
OK 04 HWCTUHHBIX PacTBOPOB
[1K1
[1K2

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAepPKaHUe MPUKIATHOTO MOIYJIs)

7 Pa3pen 7. OuenuBarh mocjaeaAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3U LU

JKOJIOTHYECKOMI
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
I1K1-3

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JESATEIIBHOCTH YEJIOBEKA

O11eHMBATh MMOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOMN
JIeSITENLHOCTH YeI0BeKa C
MO3UIAMN DKOJIOTHUECKOM
0e30macHOCTH

Pedepar, npezenranusi(c yaetom
Oymyuieit mpodeccuoHanbHON
JESITEIIbHOCTH)

Bo3moxHbBIE TEMBI :

1. BnusiHue aBToMoOUms Ha
KJIUMAT.

2. bynymue matepuansl s
MAaIlTMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 1iist
aKKYMYIIITOPHBIX OaTapei.

4. XvMr4ecKue BeIecTBa s
00CITyKUBaHUST aBTOMOOUIIA.
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