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1 IACIIOPT PABOYEM INPOT'PAMMBI YYEBHOM JUCIUILIUHBI
oY/ 12. XUMMUs

1.1 O6sa1acTh npuMeHeHHus padoyeil MPOrpaMMbl

Pabouas nmporpamma y4eOHOM JUCITUTUIMHBEI SIBJISIETCS 4aCThIO MPOTPaMMBbI CPETHETO
(mommHoOT0) O0mero ob6pazoBanus mo crnenuambHOCTH CIIO 27.02.03 ABTOMaTHMKa H
TEJIeMEXaHUKa Ha TpaHCTIOPTE (KETIE3HOTOPOIKHOM TPAHCIIOPTE).

[lpu peammszamuu pabouell MpPoOrpaMMbl MOTYT UCIIOJIB30BAaThCSl Pa3IMUYHBIC
oOpa3zoBarelnbHbIE TEXHOJOTMU, B TOM YHCIE JAUCTAHIUMOHHBIE O00pa30BaTEIbHbBIC
TEXHOJIOTHH, JJIEKTPOHHOE 00ydeHre. Pabodas nmporpamma yaeOHO# TUC TATIMHBI MOKET
OBITH UCITOJI30BaHa B MIPOPECCUOHATBHON MOATOTOBKE, MEPETIOATOTOBKE U ITOBBITIICHUH
KB (PUKAMU pabovmX MO MpodeccusiM: DIEKTPOMOHTEP IO 0OCITYy>)KUBAHHUIO U PEMOHTY

yctpoiicts CLIb.

1.2 MecTo yueoHoii qucuumiudbl B cTpykrype OIIOII-TITNICC3:

OOmieoOpazoBarelbHas  JUCIMIUIMHA —«XUMUSD» U3y4daeTcsi Ha 0Oa3oBOM YpOBHE B
001Ie00pa3oBaTeIbHOM IHMKJIE YYEOHOTO TIUIaHA OCHOBHOM TmpodhecCuoHAIbHOMN
00pa3oBaTebHOM MPOrpaMMbl YKP YITHEHHBIX TP YIII cieruanbHocTel / ipodeccutii: 27.00.00

TpynoeMKkoCTs TUCIMIUIMHBI «XUMUSDY Ha Oa30BOM YpOBHE COCTABISiET 72 yaca, U3
KOTOpbIX 64 yaca — 0a30BbIi MOAYIIb (6 pa3eioB) U 8 YacOB — MPUKIIATHON MoAysb (1 pazaen),
BKJTIOYAIOIINI MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKAHUE KOHKPETHOW TpodecCuu WIu
CIIEUUATbHOCTH.
[TpuknagHO#t MOTY/b BKIIFOYAET OJMH pa3en. Pasaen 7 « Xvumus B ObITY ¥ IPOU3BOJICTBEHHON
JeATELHOCTH YeoBeKay peanmsyercs s criermansaoctu CI1O 27.02.03 ABToMaTnka u
TeJIeMEXaHUKa Ha TpaHCIOopTe (KEIE3HOJOPOKHOM TPAHCTIOPTE) HA MaTEpUAIE, CBSI3AHHOTO
C DKOJIOTHYECKOM 0€30MacCHOCTHIO U OTIEHKOM TOCJICICTBUM OBI TOBOM 1 TP OM3BOJICTBEHHOM
NeSTeIbHOCTH, TI0 OTPACIIIM OYIyIIIeH MPpoghecCHOHATHHOM M TELHOCTH 00YJaFOITXCSI.

1.3 Ilnanupyemble pe3yabTAThl 0CBOCHHUS y4e0HO TUCHUIIHHBI:
1.3.1 Iems yueOHON TUCTUTUIAHEI:

@opMUPOBaHME Y  CTYJICHTOB  TIPEACTABICHMS O  XAMMYECKOM  COCTABIBIFOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA KaK OCHOBBI NIPUHSATUS PEIICHUN B KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CUTYaIUAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOJHOM Cpeie.

3agauy JUCIMILINHBL

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH PO TEKAHNS XUMUYECKHX TPOLIECCOB
U SIBJICHUM B OKPYKAKOILLEH Cpele, UEIOCTHOW HaydHOU KapTHHBI MUPA, B3AUMOCBSI3U U
B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTb YMEHUS COCTABIIATH (DOPMYJIBI HEOPTaHHYECKUX U OPTAHUUECKHX BATKCTB,
YpaBHEHUST XUMHUYECKMX PEAKIMM, OOBSCHATH WX CMBIC], HHTEPIPETUPOBATh PE3YJIbTaThl
XUMHUYECKHUX IKCTIEPUMEHTOB,

3) chopmupoBath HaBBIKM  MPOBEICHUS  MNPOCTEHIIMX  XUMHYECKHUX
AKCTICPUMEHTAILHBIX UCCIICOBAHUMA ¢ COOJIIOICHUEM TIPaBUiI 0€30MacHOTO 0OpaIIeHus ¢
BELIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMCHHS HCIIOJIb30BaTh HMHMDOPMAIMIO XMMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;



5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCICACTBUSA CBOCH JCATCIHHOCTH H
XUMHYECKUX MTPUPOTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKCHHH XHMHUYECKOW HAyKd H
TEXHOJIOTHM i1 pa3BUTHS COLMAILHOW U MPOU3BOCTBEHHOM cep.

1.3.2 B pe3ynbTate 0CBOCHUS Yy4€OHOM MTUCHUIUIMHBI OOYYaIOIIMIACS TOIDKEH

YMETh:

- Ha3bIBaTh M3YYEHHBIE BEIIECTBA MO '"TPUBHAIBLHOW' WIM MEXIyHApOIHOMN
HOMEHKJIATYPE;

- ONPENEIATh: BAJCHTHOCTh U CTENEHb OKWCIICHHS XMMHYECKUX JJIEMEHTOB, THII
XUMUAYECKOW CBA3U B COCIMHEHUSAX, 3apsJl MOHA, XapaKTep CpeAbl B BOJHBIX PacTBOpax
HEOPTraHUYECKUX COCIMHEHUMN, OKUCIIUTEIb U BOCCTAHOBUTEND, IPUHAJICKHOCTD BEIIECTB
K pa3JIMYHbIM KJIACCAM OPTaHUYECKUX COEAUHECHU;

- XapakTepHU30BaTb: OJJEMEHTHl MaJbIX I[EPHUOJAOB MO HUX NOJOXKEHUIO B
[lepmoauueckoit cucreme .M. MenneneeBa; o0mme XUMUYECKHE CBOMCTBA METAJLIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTAHUYECKUX COCTUHEHUI; CTP OCHUE
Y XUMHUYECKHUE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COCIMHEHUM;

- 00BSACHSATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;, IPUPOTY
XUMHUYECKOW CBS3M (MOHHOM, KOBAJICHTHOM, METAIIMYECKON), 3aBHCUMOCTh CKOPOCTH
XUMHUYECKOU PEAKINH U MOJIOKEHHSI XUMUYECKOTO PAaBHOBECHSI OT PA3JIMYHBIX (PAKTOPOB;

- BBINOJIHATh XUMHYECKUM OKCIEPUMEHT II0 PACIO3HABAHUIO BAXKHEUIINX
HEOPTraHUYECKUX U OPTAaHUYECKUX BEILECTB;

- MPOBOAUTH CaMOCTOSTEIbHBIM TOWCK XHMHYECKOW HWHGOpPMAIMH  C
WCMOJIb30BAaHUEM  PAa3JMYHBIX  MCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX  W3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB HMHTepHeTa); MCIMOJIb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTHH JJIs1 00pabOTKH 1 Mepeaadyn XuMU4IeCcKoi nH(GOPMAIH U €€ IPEACTaBICHUS B
pa3IMUHBIX (popMax; UCIOJIL30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUYECKOM
NESTeIbHOCTA W TIOBCEIHEBHOW >KU3HU [UJISi: - OOBSICHEHMS] XUMUYECKUX SIBJICHUI,
MPOUCXOJAIIMX B MPUPOJIE, OBITY U HAa MPOU3BOJICTBE; - OMNPENEICHUS BO3MOXKHOCTH
MPOTEKAaHUsI XUMHYECKUX IMPEBPALICHUM B PA3JIMYHBIX YCJIOBUSAX M OLEHKM HX
MOCJICACTBUM;

- BKOJIOTUYECKU TPaMOTHOTO TIOBE/ICHUSI B OKPYKAIOIICH CPEIE;

- OLICHKHU BJIMSIHUSI XUMUYECKOTO 3arpsA3HEHUSI OKPYKAOLIEW Cpelbl HA OPraHUu3M
YeJI0BEKa U JPYTHUE KUBBIE OPTAHU3MBI;

- 6€301MacHOTO OOpaIeHUs ¢ TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, JJA00OPATOPHBIM
000py1I0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33IaHHON KOHIICHTPAIMK B OBITY M Ha TPOU3BOJICTBE;

- KpUTHYECKOM OTICHKH JTOCTOBEPHOCTH XHUMHUYECKOU MH(POPMAITUH, TIOCTYIAIOIICH
Y3 Pa3HbIX HCTOUYHUKOB;

- MMIOHUMATh B3aMMOCBSI3b YU4€OHOW MUCIUIUIMHBI C OCOOCHHOCTSIMH Tpodeccuun
npodeCCHOHATBHOM ASSITEILHOCTH, B OCHOBE KOTOPBIX JIGXKAT 3HAHUSA 10 JAHHOH yueOHOM
JTUACIUTLINHE.

3HATh:

- B@XHEUIIME XUMHUYECKHUE TOHATHS: BEIIECTBO, XMMHWYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENBHBIE ATOMHAs U MOJIEKYJISIPHAs! MacChl, HOH, AJUIOTPOMUS, U30TOTIbL,
XUMHUYECKas CBS3b, DJIEKTPOOTPULIATENHHOCTh, BAJIGHTHOCTh, CTEIIEHb OKUCJICHUS, MOJIb,



MOJIIpHAsi Macca, MOJIAPHBIA 00beM, BEIIECTBA MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO
CTPOEHHMSI, PACTBOPHI, DJIEKTPOJIUT U HEIIEKTPOJIUT, JIEKTPOJIUTHUECKAS JUCCOLNALMS,
OKHCJIUTEND U BOCCTaHOBHTEIb, OKHCJICHHE 1%} BOCCTAHOBJICHUE,
TEIIOBOM 3PQPEKT peakuuu, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTalu3, XUMUYECKOE
paBHOBECHE, YIIEPOAHBIN CKEJIET, PYHKIMOHATIbHAS TPYIINa, U30MEPHUS, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHS] MACChI BEIIECTB, TOCTOSHCTBA COCTABA,
MEPUOJNYECKUI 3aKOH;

- OCHOBHBIE TEOPUHU XUMUU: XUMUUECKOU CBSA3H, JIEKTPOJIUTHYECKON TUCCOLUALIIH,
CTPOEHHMSI OPTAaHUYECKHUX COETUHEHN;

- B@)XHEWIIME BEIECTBA W MaTepHalbl: OCHOBHBIE METAUIBI M CIUIABBI, CEpHAsd,
COJIsIHas, a30THasi U YKCYCHas KHUCJOTHI; ILEIOYH, aMMHUAK, MUHEpalIbHbIE yI00peHus,
METaH, 3TWJIEH, aleTUJIeH, O€H30J1, 3TaHOJI, KHUPbI, Mbla, TJIOK03a, Caxapo3a, Kpaxma,
KJIeT4YaTKa, OEJIKU, NICKYCCTBEHHbIE U CUHTETUYECKUE BOJIOKHA, KayuyKH, TJIACTMACCHI.

1.3.3 IImanupyembie pe3ylbTaThl OCBOCHHS y4€OHOTO MpeaMeTa:

Oco0oe 3HaueHue yueOHbli npeaMeT uMmeer npu popmupoBanuu 1 pazsutuu OK.

Ooume Ilnanupyembie pe3yabTaTbl 00y4e HUSA
KOMIIe Te HIUH Ooume! JlMCUUILIHHAPHBIE?
OK 01. B yacTu Tpy10BOro BOCIIMTAHUS : - BJIAJIETH CUCTEMOU

BeiOupath criocoObl
peleHus 3a1a4y

- TOTOBHOCTh K TPYyLy,  OCO3HAHHE
IIEHHOCTH MAacTEepPCTBA, TPYAOTIOOHE;

XUMHUYCCKHUX 3H8.HI/II71, KOTOpas
BKIOYACT: OCHOBOIIOJAraronme

npodeccruoHanbHON - TOTOBHOCTb K AaKTUBHOM JESATEIBbHOCTU | MOHSTUS (XUMUYECKUM AJIEMEHT,
JIeSITEIIbBHOCTH TEXHOJIOTUYECKOU u COLIMAJILHOM | aTOM, SJEKTpOHHas 000JI0YKa
IIPUMEHUTEIBHO HaIlpaBJIEHHOCTH, CIIOCOOHOCTH | atoMa, S-, P-, d-drIeKTpoHHBIE
K pa3lIuyYHbIM WHUIMAPOBATh, [IJIAHUPOBATh u | opOurtanu aTOMOB, HOH,
KOHTEKCTam CaMOCTOATENBHO BBITIOJIHSTH TaKyro | MOJIEKyIa, BAJICHTHOCTB,
JESITEbHOCTB; AJEKTPOOTPULIATEIBHOCTD,
- UHTEpEC K pa3IM4HbIM cdepam | CTEeHb OKHCIICHUS,
npodeccroHaIbHON XAMHUYECKas  CBsI3b,  MOJIb,
NEeSTENIbHOCTH, MOJISIpHAsE Macca, MOJISIPHBII
OBJ1aileHUe YHUBEPCAJIBHBIMH Y4eOHBIMH | 00bEM,  YIIIEPOAHBINH  CKEJIeT,
MO03HABATEeJIbHBIMHM AeiCTBUAMM: (byHKIHOHATbHAS rpynna,

a) 0a3oBble JJOruvYecKue JeicTBHs:

- CaMOCTOATENBHO (QOPMYIHUPOBATH u
aKTyaJIu3upOBaTh npo0Oiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK U

panukai, MU30MEpHs, H30MEphl,
TOMOJIOTHYECKU I psifl, TOMOJIOTH,
YITIEBOJOPOABI, KHCIOPOA- U
a30TCOJEp)KAIlME COECTUHEHUS,
OMOJIOTHYECKH aKTHBHBIE

OCHOBAHMSI JJ1 CPAaBHEHU I, KiTacCu urarmmu | BEECTBA (YIJI€BOMIBI,  IKHUPBI,
00001IeHHS; Oenku), MOHOMEp, TIOJUMED,
- OIpPEeneIsTh LETn JIESITENBbHOCTH, | CTPYKTYPHOE 3BCHO,
3a/1aBaTh BBICOKOMOJIEKYIISIPHBIE
rapameTpsl U KPUTEPUU UX JOCTUKECHUS; COCIIMHCHHA, KPUCTAUIMYCCKasA
- BBISIBJISITH 3aKOHOMEPHOCTHU p | PCIICTKA, THIBI XWMHYCCKHX
MIPOTUBOPEUHS B paccMarprBaempix | PCAKINH (OKMCITUTENBHO-
SBJICHUSIX: BOCCTaHOBUTCIIBHBIC, 3K30- H
o
- BHOCHTb KOPPEKTHBHI B J€ATENbHOCTH, | JHAOTCPMUHCCKHE, — pCaKIHH
HOHHOTO O00OMEHA), pPacTBOp,

1

OTIIArOJIHON (opMe, hopMuUpyeMbie 001Ie00pa30BaTELHON JUCIUTLIHHO I
2 [lucuuiumHapHele (MPEIMETHBIE) PE3yNBTaThl YKa3hIBAIOTCS B COOTBETCTBMM C WX MOJHBIM mepednem Bo ®I'OC COO (B
nocieHei pemakiun ot 12.08.2022)

YKa3pIBAIOTCS JIMYHOCTHBIE W MeTtanpeameTHbie pe3yibratel u3 OI'OC COO (B mocnemueit pemakumu ot 12.08.2022) B




OIICHUBATh COOTBETCTBHEC PE3Y/IBTATOB IICIIIM,
OIICHUBATh pucKi MOCJICICTBU I
JCATEIIBHOCTH

- Pa3BUBATh KPCATHUBHOC MBIINUICHUE IIPU
PEIIeHUH KU3HEHHBIX IIPOOJIeM

0) 0a30BbIe HCCIIeN0BATEIbCKHE 1eiCTBHS

- BJIAZIETH HaBBIKAMHU yuebHO-
K CCIEI0OBATEILCKON " MPOEKTHOM
JIESITEIIbBHOCTA, HABBIKAMU  Pa3pELICHUS
npoGuiem;

- BBISIBJISTH NPUYUHHO-CJICICTBEHHBIC CBSBU
u

aKTyaJIu3UPOBATh 3asauy, BBIIBUTATH

TUTIOTE3y €€ pPEIRHUS, HaXOAUTh APIyMEHTHI
T JIOKA3aTelIkCTBA CBOMX — YTBEPIKIICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;
- aHaJII/I3I/IpOBaTI> HOJIy‘-IeHHI)IC B Xoe
peleHNs 3ala4yd pe3yiabTaThbl, KPUTUYECKU

OLICHUBATh 1704 JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh IIEPEHOCUTH 3HaHUA B

MO3HABATEIBHYIO M MPAKTHYECKYIO OOJaCTH
JKU3HENEATENLHOCTH

- YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX
MPEAMETHBIX 00IacTeH;

- BBUIBUTATL ~ HOBBIE  HJIEH, IIpe/ylararh
OpUTVHATBHBIE TTOJXOIbl U PEIICHUS;

- CIIOCOOHOCTH MX  HCHOJL30BAaHHUS B
MO3HABATEIbHON U COIMANIBHON MPAKTUKE

JJEKTPOJIUTHI, HEIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS
Juccouuanus, OKUCIIUTEb,
BOCCTaHOBUTEb, CKOPOCTh
XUMHYECKOU peakuuu,
XUMHYECKOE paBHOBECHE),
TEOpUU U 3aKOHBI (TeOpus
XUMHYECKOTO CTPOEHHUS
opranuueckux Bemects  A.M.
Bbyrnepoga, TEOpUs
AJIEKTPOJIM TUUECKOM
JUCCOLMAIUU, NEePUOIUYECKUN
3akoH /.M. MeHzaeneeBa, 3aKOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHH,
(haKTOJIOTUYECKHUE CBEIECHUS O
CBOWCTBAx, COCTABE, MOIYYCHUH 1
0e30MmacHOM  HCIIOJIb30BAaHUU
BOKHEHMIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEILECTB B OBITY
U MPAKTUYECKON eATEeIbHOCTH
4eJI0BEKa;

- YMETh BBISIBJISTH XapaKTepHbIC
MpU3HAKK U B3aUMOCBSI3b
M3Y4YCHHBIX TOHATUH, TPUMEHSTH
COOTBETCTBYIOLIE MTOHSITUS
IpUd ONHCAaHUU CTPOCHUS U
CBOICTB

HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB U UX
MIPEBPALLCHHUII; BBISIBJISTh
B3aUMOCBSI3b XUMHUYECKHX
3HAHUW C  TOHATUSMU U
MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh UCII0JIb30BATh
HAUMEHOBAHUS  XUMHYECKUX
COCIMHEHUM MEXIAYHapOIHOIO
COr03a TEOPETUYECKON 51
MPUKIaIHON XUMHUHU u
TPUBHUAJIbHBIE Ha3BaHMS
BOXHEHIIMX BEUIECTB (ITUJIEH,
alleTWJIeH, TIULepuH, (eHom,
dopMmanbaeru, YKCYCHas
KUCJIOTA, TJIMLIMH, YrapHbIi ras,

YIJIGKUCIBIA  Tas, aMMHaK,
raiieHass M3BEeCTb, HeEralleHas
U3BECTh, IMHUTHEBAs coJa U
JOPYTUX), COCTaBJATH (OPMYJIIBI
HEOPTaHMYECKHX u
OpraHUYECKUX BEIIECTB,
yYpaBHEHUS XUMHYECKHX




peakiuii, OObSACHSITh UX CMBICI;
[OJATBEPKAATH XapaKTepHbIE
XMMHUYECKIE CBOMCTBA BEILECTB
COOTBETCTBYIOLIMMU
AKCIIEPUMEHTAaMU M 3alUCSIMU
YpaBHEHUU XUMUYECKUX
peaKuuid;

- YMETh YCTaHABJIMBATh
MPUHAJIEKHOCTh  U3Y4YEHHBIX
HEOPraHUYECKUX u
OpPraHMYEeCKUX  BEIIECCTB K
OIpeJIeICHHBIM  KilaccaM |

rpymnmnam COCIMHEHU,
XapaKkTepu30BaTh UX COCTaB M
Ba)KHEHIIIE CBOMCTBA;
ONPENENAT BUIbI
XAMHUYECKUX CBSI3E
(koBasieHTHas, VOHHas,

MeTaINYecKasi, BOJOPOAHAs),
TUTBI KPUCTALTUYECKUX PEIIETOK
BEIECTB;  KIACCU(HUITUPOBATH
XUMHYECKHE

peakiuu;

- c(opMHUPOBATH TPEICTABIICHHUSL:
0 XMMHYECKON COCTaBIIAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI
MMPa, POJIM XUMUH B IIO3HAHUU

SBJICHU I IIPUPOLBI, B
(GOpMHPOBAHUN MBIIUICHUS |
KyJIBTYpPbI JIUYHOCTH, ee

(GyHKIMOHAIbHON TPaMOTHOCTH,
HEOOXOMMMOW JIJIsl  pelieHUs
MPAKTUYECKHX 3ama4 u
HKOJIOTHYECKH O0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3/10pPOBBIO
U IPUPOJTHOM cpene;

- YMETb IIPOBOJIUTH PACUETHI 110
XAMUYECKUM  QopMylIaM H

YpaBHEHUSIM XUMHUYECKUX
peakuuid ¢ HCIOJb30BaHUEM
(U3UYECKIX BEJIMYMH,
XapaKTepU3YyIOIMX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBIL:
MAacCCHI, o0BeMa
(HOpMasnbHBIE YCIOBHS) Ta3O0B,
KOJIMYECTBA BEILECTBA;
M CIIOJIb30BaTh CUCTEMHBbIC
XUMHUYECKHEC 3HaHWS — JJIA
NPUHATHS peleHn i B
KOHKpPETHBIX YKU3HEHHBIX

CUTyaluiax, CBsA3aHHBIX C
BCHICCTBAMU U UX TPUMCHCHUCM.

OK 02.

B 006s1acTH 116 HHOCTH HAYYHOTO MO3HAHMSA:

- YMETb IJIAHUPOBATDH u
BBITIOJIHATH XUMHYCCKH I




Hcnonb3oBaTth
COBpEMEHHbIE
cpeacTBa MTOMCKa,
aHanM3a u
WHTEpIpeTaluu
uHpopMauu "
HHQOpPMAIIMOHHBIE
TEXHOJIOTUU TUTST
BBITIOJTHCHUS  3a]1a4
npodeccuoHaIbHON
JESTeTbHOCTH.

- c(hopMHUPOBAHHOCTH MHUPOBO33pCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS  HAyKMH M OOIIECTBEHHOM
TIPaKTHKH,

OCHOBaHHOTO HA JaJIore

KyIIBTYp,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJHUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAaHUE  S3BIKOBOW U
YUTATEIbCKOM  KyIbTYPBl Kak CpeACTBa
B3aMMOJICHCTBHSI MEXKY JIFOJIBMU U IIO3HAHUS
MUpa;

- OCO3HAHME [IEHHOCTH HAy4HOU IEATEIBHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO H
U CCIIEZI0BATEIILCKYIO JeSITEIIbHOCTh
WHJMBUIYAJIBHO U B TPYIIIE;

OsiaieHNe YHUBePCAJbHBIMH YUeOHBIMH
M03HABATEJIbHBIMHM A€ ICTBUAMM:

B) padora ¢ uH( opManmeii:

- BIIAJETh HaBBIKaMU MOJIy4EHUS
MH(pOpMAIMY U3 HCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITEIBHO ~ OCYLIECTBIIAITh  ITOMCK,
aHaJIN3, CHCTEMATU3aLMI0 U UHTEPIPETALHIO
uHpopManuu  pa3MYHBIX  BHJAOB U
(dopM mpencTaBIeHUS,

- CO3/aBaTh TEKCThl B PayIMuHBIX (opMarax c
YJETOM Ha3HaYeHU sl MH(OpMaLK U LEJIEBOM
ayIMTOPUH, BHIOUPAST ONITUMATBHYIO (OpMy
MPEJICTaBIICHUS U BU3YAJIN3aLUH;

- OLICHUBATH JIOCTOBEPHOCT,
JIETUTUMHOCTB MH(OpMalliu, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-ITHYECKMM HOpMaM;
- HCIIOJIb30BaTh CPEJICTBA MH(OPMALIMOHHBIX

u

KOMMYHHKaIlHOHHBIX TEXHOJIOTU I B
pelieHU U

KOTHUTUBHBbIX, KOMMYHUKATUBHBIX U
OpPraHU3AIMOHHBIX 33734 C COOJOJICHUEM
TpeOOBaHMIA HPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TMTHCHEIL,
pecypcocOepexeHus, MPaBOBBIX u

TUYECKMX HOPM, HOPM HH(OpManumoHHON
0€e30MMacHOCTH;

- BJIAJICTh HABBIKAMU PACTIO3HABAHUSI U 3allMTHI
UHpopMaIuu, MHpOpMaIMOHHOMN
0€30MacHOCTH JIUYHOCTH

OKCIIEPUMEHT  (IIpeBpalecHUs
OpPraHMYECKUX BELIECTB IpHU
HarpeBaHWM, MOTYYCHHE FTUIICHA
W H3y4EHHE €ro CBOWCTB,
KaueCTBEHHbIE pEaKUHH Ha
aIIBJICTHIBI, KpaxMal, YKCYCHYIO
KUCIIOTY; JCHAaTypaus OelKoB
NpH  HarpeBaHWUM, IIBETHHIE
peakiuu O€JKOB; IPOBOIUTH
peakiuu  MOHHOTO  OOMEHa,
ONpENENATh Cpely  BOJHBIX
pacTBOPOB, KaueCTBEHHbIE
peakiuu Ha cynbgaT-, KapOoHar-
U XJIOPH-aHUOHBI, HAa KaTHOH
aMMOHHS; pemarth
HKCTIEPUMEHTATILHBIC 33]]a41 TI0

TeMam "Metanisr" u
"HemeTamisl'"") B COOTBETCTBUH C
MpaBUIaMu TEXHUKU

0€30MacHOCTH MpU OOpaIeHNH C
BEILLECTBAaMU M J1a0OpaTOPHBIM
o0opyoBaHHEM; MPEACTaBIATH
pe3yabTaThl XUMHYECKOTO
HKCIIEPUMEHTa B (JopMe 3amucH
YpaBHEHHI COOTBETCTBYIOIIMX

peakuuii u  GOpMYyITHPOBATH
BBIBOJIBI HAa OCHOBE JTHUX
PE3y/IbTaTOB;

- YMETH aHAIU3UPOBATH
XUMHYECKYIO uHdopMarIuio,
MOJIy4aeMY0 u3 pa3HBIX

HMCTOYHHUKOB (CPEICTB MACCOBOM
uH(opmanuu, cetb IHTepHET U
apyrue);

- BJIaJ€Th OCHOBHBIMH METOJAMU
Hay4YHOTO MMO3HAHUS BEIIECTB U
XUMMUYECKUX SIBJICHU N
(mabmroieHue, H3MEpEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE);
- YMETh MPOBOJUTH PACUYETHI 11O

XUMHYECKHM  GopMyliaM |
YpaBHEHHSIM XUMHUYECKUX
peakiuii ¢ HCIOJIb30BaHUEM
du3HIecKux BEJIMYUH,
XapaKTepPU3YIOIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBA
BEIIECTBA; UCIIOJIB30BAaTh

CUCTEMHBIC XUMUYECKUE 3HAHUS
JUIsL  TPUHATHAS pELICHUW B
KOHKPETHBIX AKU3HEHHBIX
CUTYyaLUIX, CBA3aHHBIX  C
BEILECTBAMU U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - YMETh  IUJIAHUPOBATh U
OdexruBHO CaMOCTOATENBHOCTH U CAMOOIPENENEHUIO; | BBIIOJIHAT XMMUYECKUI
B3alMO/JICIICTBOBATh U | - OBJIaJICHUE HaBBbIKAMH y4eOHO- | okcriepuMeHT  (PEeBpAILCHUS
paboratb B | MCCIIEIOBATENBLCKOM, IIPOEKTHOM U [ OpTAaHMYCCKMX BCIICCTB IpH
KOJIJIEKTUBE U | COLMAIILHOM JEATENEHOCTH; HarpeBaHUU, MOJIydeHHUE STUICHA
KOMaHJIE. OBJaanenue YHUBEPCAJIBbHBIMH | I  K3y4CHHE €r0  CBOWCTB,
KOMMYHUKATUBHBIMH )IeﬁCTBHﬂMH: KayeCTBCHHBIC peaxkuu Ha
6) COBMECTHaA A€ATCJIBbHOCTD: aJpIErUIbl, Kpaxmal, YKCYCHYIO
- IIOHUMATh u HUCITOJIB30BaTh KHUCJIOTY, JE€HATypanus OEJIKOB
IpENMYIIECTBA IIpU  HArpeBaHUU, LIBETHbIC
KOMAaH/IHOM ¥ MHJIUBUAYaIbHOU paboThI; PeaKIMM OCIKOB; IPOBOUTH
- IpUHUMATh nenu COBMECTHOH | neayun  MOHHOTO — OOMeHa,
ASITEILHOCTH, . ONpEeNeNsATh  Cpedy  BOJHBIX
OPTaHM30BBIBATE M KOOPMHUPOBATLACHCTBUA | 1yac1p 0108, KAYECTBEHHEIC
MO ee JOCTWKCHMIO! COCTABNATL IIAH | ooty g cympdat-, kapGoHAT-
ACHCTBHIL, PACTIPEACIATE PO € YUETOM | ' yyiyon s aiOHEL, HA KATHOH
MHEHUM yJaCTHUKOB OOCYXJIaTh pE3yJIbTaThl .
. aMMOHHS; pemaTthb
COBMECTHOM paloThI;
6ory @ | 2KCTICPHMEHTATBHEIE 387141 110
- KOOPAMHUPOBATh U BBINOJHATH pa
PAMHHP P y TeMam "MeTtamnbr" 51
YCIOBUSIX PpEAJIbHOI0, BUPTYaJbHOIO M |, "
2 'Hemeramnnbl") B cOOTBETCTBUM C
KOMOMHHMPOBAHHOIO B3aMMOJCHCTBUS;
MpaBUIaAMHU TEXHUKHU
- OCYIIECTBJISATh HO3UTUBHOE CTPATETUUECKOE
0€30MacHOCTH MpHU OOpaILEHUH C
MOBEJICHUE B  PA3NIMYHBIX  CUTYALUSX,
BELLECTBAMU M JIaDOpPaTOPHBIM
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITH
000opyIOBaHUEM; IPEJICTABIATh
MHULMATUBHBIM
OBJajgeHue yHuBepcaibubivy | PE3YIPTATRL XMMIHHCCKOTO
peryJsiTUBHLIMM JIe HCTBUSAMMU: OKCTICpUMCHTA B (bopme sanucu
r) NpuHsTHE ce0sl U APYruxX JI0aeii: YPaBHCHHH — COOTBCTCTBYIOLMX
- IPHHMMATb MOTHBBI U apryMeHTHl apyrux | PEAKuuid 1 dopmymupoBarh
mojed  mpu  aHanuse  pesyibrarop | BPIBOARL - Ha - OCHOBC  STHX
JICSITeIILHOCTH pe3yJIbTaTOB
- IPU3HABATh CBOE MPABO M MPABO JIPYTHUX
JIIOZICH Ha OIIMOKH;
- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MHUP C
MTO3HUIMH IPYrOro YeJI0BEKa;
OK 07. B 006/12CTH 3KO0JI0rH4eCKOro BOCIMTAHMA: |- CPOPMUPOBATH IPECTaBICHUS:
CopelicTBOBATH - copMHpPOBAHHOCTH SKOJIOTUYECKOW | O XMMHUYECKOM COCTaBJISIOLICH
COXPaHEHUIO KYJIbTYPBI, TOHUMAHKE BIMSHHS COIIHAIbHO- | €CTECTBEHHOHAYYHON KapTHHBI
OKpYXKaloIlel Cpejibl, | 9KOHOMHUYECKUX IPOLECCOB Ha COCTOSHME | MHPA, POJIM XHUMHUHU B ITO3HAHUU
pecypcocOepexenuto, | IPUPOAHOM U COLUATBHOM Cpe/ibl, 0OCO3HAHUE | SIBICHHI IIPUPOABIL, B
IIPUMEHATE 3HAHUA 00 II00AILHOTO Xapakrepa OKOJIOTUYCCKUX (1)OpMI/IpOBaHI/II/I MBIIUICHUA U
U3MEHEHHUU KINMara, HpO6J'IeM; KYJIbTYPbI JIMYHOCTH, €c
TIPUHITHITHI - MJaHUPOBAHUE U OCYIIECTBIICHUE ISHCTBUM | (PYHKIIMOHAIBbHOMN IPaMOTHOCTH,
BEpEKITHBOTO B OKpYXaloIllel Cpelie Ha OCHOBE 3HAHMS | HEOOXOOUMOM Uil  pelleHus
IPOM3BOLCTBA, 1eJieil yCTOMYMBOIO pa3BUTHSI YEIIOBEUECTBA; | MPAKTUYECKUX 3aaun
S{dEKTHBHO aKTUBHOE HEMPUATHE ACHCTBUMN, PHHOCAIMX | SKOJIOTUYECKH OOOCHOBAHHOTO
NeiiCTBOBAT B | BPEI OKPYKAIOIIEH Cpene; OTHOLLEHNS K CBOEMY 310POBbIO
Ype3BbIYANHBIX - yMeHHe INPOTHO3UPOBATH | U IPUPOAHOU Cpelie;
CHTYaIHSX. HeOIaronpusTHbIC 9KOJIOTHYECKUE | - YMETh COOJI0AaTh MpaBHIIa
IIOCJIEICTBUS IPEANPUHUMAEMBIX | SKOJIOTHYECKH 11€JIeCO00pa3HOro
JEUCTBUH, IPEAOTBPALATD UX; MOBEJACHUS B OBITY U TPYIOBOM
- pacuMpeHHUe  OIbITa NESATEIIBHOCTU | JESATEIbBHOCTH B LeJIsIX
9KOJIOTMYECKON HANpPaBICHHOCTH; COXpaHEHU s CBOETO 3/10POBbS U
- OBJIQJICHUE HaBbIKAMU y4eOHO- | OKpyKaroIen NpupoaHOH Cperibl;




HCCIEIOBATEIbCKOM, MPOEKTHOMN U | yIUTHIBATh OMACHOCTbh
COLIMAJIBHOM JEATEIIBHOCTH; BO3JICHCTBUS Ha KUBBIE
OpraHHU3Mbl ONPEIEIEHHBIX
BCIIECTB, TIOHUMAS  CMBICT
mokasarens MpeeabHON
JIOITYCTUMOM KOHI[EHTPALUHU
IIK 2.1 - yYMEHHE OIpeAeNsiTh KOHCTPYKTHBHBIE | - cQOPMHUPOBATH PEACTABICHUSL:
O06ecreynBaTh 0COOEHHOCTH CUCTEM CHTHAJIW3allMH, | 0 CBOMCTBAaX METAJIJIOB, CIIJIaBax,
TEXHUYECKOE LEHTpaIu3aluu u ONIOKMPOBKH, | BUJAX  KOPPO3UH,  OOIacTH
o0cyXKuBaHUE YKEJIE3HOIOPOKHOMN aBTOMATHKHU W | IPUMEHEHUS HEMETAIUTMYECKUX
YCTPOMCTB CHCTEM | TeJIEMEXaHUKH, u KOMIIO3UIIMOHHBIX
CHTHAJIM3all1H, - T[OHMMAaHUE CHCTEMbl TEXHUYECKOTO | MaTEpHasoB, CBOMCTBaX
HEHTPATU3AI AN U | OOCIy)KMBaHUSI U  PEMOHTaA CHCTEM | HEOPTAaHUYECKUX u
OOKUPOBKH, CUTHAJIM3alluH, LEHTpaIU3aL U U | OPraHuYECKUX CO€OUHEHUH,
JKEJIE3HOI0POKHOMN OJIOKUPOBKH, YKEJIE3HOOPOKHOM | O€30IMaCHOM  HCIMOJIb30BAaHUU
aBTOMATHKH U | aBTOMATUKHU U TEIEMEXaHUKU BOXHEUIIMX HEOPTaHUYECKUX
TeIEMEXaHUKU OpPraHUYECKUX BEIIECTB B OBITY
Y TPAKTUYECKOW NIEATEIIbHOCTH
YeJI0BEKa.

B pesynbTare ocBoeHHs MPOrpaMMbl Y4eOHOT'O MPEAMETa peIn3yeTcsl IporpaMmma

BOCIIMTAaHUs, HAlpaBjeHHas Ha (OpMUPOBAHUE CIEAYIOUIMX JUYHOCTHBIX PE3yJIbTATOB
(JIP):

JIP 2 TlposBnsrommi akTUBHYIO T'PAXKIAHCKYIO ITO3ULMIO, JEMOHCTPHUP YOI
IIPUBEPKEHHOCTh MPUHIMUIIAM YECTHOCTH, MOPSIAOYHOCTH, OTKPBITOCTH, SKOHOMUYECKHU
AKTUBHBIM U yYaCTBYIOIIMHI B CTYZAEHYECKOM U TEPPUTOPHUATTLHOM CAMOYITPABIEHUH, B TOM
YUCJ€ Ha YCIOBHUSAX JOOPOBOJbUECTBA, NPOAYKTUBHO B3aMMOJEUCTBYIOLMN U
YYaCTBYIOLLMI B AEATEILHOCTH OOIIECTBEHHBIX OpraHU3alui.

JIP 4 TIposBisitomyid U IEMOHCTPUPYIOUIUH YBOKEHHE K JIFOJISIM TPY/1a, OCO3HAFOIIMIN
LEHHOCTh COOCTBEHHOro TpyAa. Crpemsmmiics K (OPMHUPOBAHUIO B CETEBOW Cpene
JMYHOCTHO U MPO(HECCHOHATHHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEIA.

JIP 16 IIpnoGpereHue 0Oy4aronMMHUCs COIMAIbHO 3HAYUMBIX 3HAHWN O MpaBUIIax
BEJICHUS SKOJIOTHUECKOTO 00pa3a )KU3HU 0 HOPMax U TPAJAHUIIHUAX TPYIOBOU AEITEIHHOCTH
4eJioBeKa O HOpMax M TPaIWIUAX I[IOBEACHUS YEJIOBEKA B MHOTOHAIMOHAILHOM,
MHOTOKYJIbTYPHOM OOIIIECTBE.

JIP 23 TlosyueHue oOyYarOUMMHCS BO3MOXHOCTH CaMOPAacKpbITUS U
caMopeanu3anns JUYHOCTH.

JIP 30 OcymiecTBIS IO MOUCK U UCTIOJIb30BaHKE UHPOPMAIIUU, HEOO X0 TUMOM JIsT
3¢ (EKTUBHOTO BBIMIOJIHEHUSI Pa3jIMYHbIX 337a4, NPOPECCUOHAIBHOTO U JMYHOCTHOTO
pa3BUTHSL.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOM JJUCHUILIUHBI

2.1 O0beM y4eOHOM TUCHUILVINHBI M BUAbI y4eOHOH padoThI

Bup yueOHoii padoThl

O0BEéM B yacax

O0bEéM o0pa3oBaTeIbHOI MPOrpaMMbl y4eOHOM TUCHUILIUHBI 72
B TOM YHCJIE:
OcHOBHOe coJepxKaHne 72
B TOM YHCJIE:
JICKITNH, YPOKH 34
MPAKTHYCCKUE 3aHATHS 28
abopaTOpPHBIC 3aHITHS 10
IIpod eccnoHaIbHO-OPHEHTUPOBAHHOE CO/IE PAKAHUE
B T.4..
TeopeTudeckoe oOydeHHE 34
MPAKTHYECKUE 3aHATHS 28
nabopaTOpHBIC 3aHITHS 10
KOHTPOJIbHbIE PadoThI 2
B coomgemcmeuu ¢ yueOHbIM niaaHom no umozam | cemecmpa ammecmayus|
npo6oOUMCcst 8 hopme KOHMPOILHOU padbombl.
[IpomexxyTouHasi arTecTanus (B popme audpepeHInPOBAHHOIO 3a4eTa) 2




2.2 TemaTn4ecKuil IJIAH U COJAEPKAHUE YUEeOHOM AUCUMIIIINHbBI

1 2 3 4
Dopmupyembie
KOMIleTe HIIUH
HaumeHoBaHnue
e — Coaep:kanue y4e0HOro MaTepuajia, NpaKTHYeCKUe U JA0OpaTOpPHbIe 3aHATHS, Oo0bem (OK)IIK wu
camMocTosiTeJIbHAs padoTa 00yyaronmxcs 4acoB JIMYHOCTHBbIE
pe3yJibTaThl
(IP)
Paznen 1. TeopeTnueckne 0CHOBbI XUMMU 8
Tema 1.1 Ctpoenne 1.1.1 OcHoOBHBIC MOHATHS U 3aKOHBI HEOPraHWUYECKOM 1 001mel xumui. [lepronnueckas cucrema OK 01 OK 02
aTOMOB. xumuueckux snemeHToB [[.M. MenneneeBa. CtpoeHue atoma JIP 16,23,30
Hepuomunueckuii Coznepkanne yueGHOIro MaTe puaJia
3aKOH 1 CoBpeMeHHast mozeb CTpoeHHsi aroma. CHMBONMMYECKUH SBBIK XAMUHM. XUMHYECKUM AJIEMEHT. JEKTPOHHAs
nepuoanicckas koH(urypanus atoma. Kiaccudukanus XAMHUYECKHX 3JeMEHTOB (S-, P-, d-amemeHTh). BaneHTHBIC
CHUCTEMA XUMUYCCKUX | 551eKTpOHBI. BalIeHTHOCTh. DJIEKTpOHHAS IPUPOJIa XUMUYECKOM CBSI3U. DJIEKTPOOTPUIIATEIbHOCTh. Bribl
anemenTos JI.1. XUMHUYECKON CBS3M (KOBAJIEHTHAS, HOHHAs, METANTMYECKasi, BOJOPO/IHAs) U CIIOCOOBI ee 00pa3oBaHUsL.
Menneneena Ilepmommueckast cucrema xumuuecknx anemeHToB [ MenneneeBa. ®usnyecknii cmbicn  [leprogmyeckoro 2
zakoHa JILW. MenneneeBa. 3akOHOMEPHOCTM W3MEHEHUSI CBOMCTB XUMHYECKMX SIIEMEHTOB, OOpasyeMbIX HMU
MPOCTBIX M CJIOXKHBIX BELECTB B COOTBETCTBUM C TOJOKEHHEM XUMHYECKOro siiemeHta B [leprommueckoit
crcreMe. MHpOBO33peHUecKoe M HaydHoe 3HadeHue [leprogmyeckoro 3akona M. Menneneea. Ilpornossr /I
MenzeneeBa. OTKPBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB
1.1. 2 IlpakTHyeckoe 3ansaTHe Nel Pemenne npakTuko-OpHUEHTUPOBAHHBIX PACUETHBIX 33/1a4 M0 TeMe:
"OCHOBHBIE KOJTMUECTBEHHBIE 3aKOHBI M PACUETHhI 10 YPABHEHUSIM XUMUYECKUX pEaKInil" OK 01 OK 02
IIpodgunbHbIe M NMPO(eCcCHOHANBHO 3HAYUMBbIC JJIEMEHTBI COJepPKAHUSA: XUMHUYECKUE SIBJICHUS B 2 TIK 2.1

OCHOBE€ TEXHOJIOTHYECKUX OIepaluii Ha NPeANpUsITUSIX KEeJIE3HOI0POKHOTO TpaHCIOpTa (HanjaBKa Mpu
PEMOHTHBIX pa00Tax, HAHECEHHE JTAKOKPACOUHBIX MOKPBITU).

JIP 2,4,16,23,30




2

1.1.3 IpakTnyeckoe 3aHsaTHe Ne2 PemeHne mMpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3a/ad M0 TeMe:
[lepnognueckas cucrema xuMuueckux neMeHToB .M. Menneneesa. CtpoeHue aroma

IIpopuiabubie u npodeccHOHANBHO 3HAYMMBble 3JIeMeHThbl coaep:kaHus. OCHOBHBbIE XUMHYECKUE
3aKOHbI, TEOPHUHU M YYEHHS CIIOCOOCTBYIOT Oo0Jiee MOJHOMY M OCO3HAHHOMY IOHUMAaHHMIO XUMHUYECKUX
MPOLIECCOB Uil POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS; KAK OCHOBBI JIJIsl KOJIMYECTBEHHBIX PACYETOB U
pelIeHNsI MHOTHE PACYETHBIE 3a/1a4U MTPAKTUYECKOTO0 M TEXHOJIOITHYECKOTO 3HAYECHUS.

OK 01 OK 02
IK 2.1
JIP 2,4,16,23,30

1.1.4 TlpakTuyeckoe 3aHsaTHe Ne3 PerieHre SKCIIEPUMEHTAIBHBIX 3a7a4 MO TeMme: TUIbl XMMHUUYECKUX
cBs13eil. TUIBI KPUCTATUIMYECKUX PEIIETOK

IIpodgunbHbie ¥ NpodeccHoHAIBLHO 3HAYMMBbIE JJIEMEHThI coAep:kaHus. BemecrBa ¢ aToMHON U
METAJINYECKOW KPUCTAUIMYECKUMHU PEIIETKAMUA KaK KOMIIOHEHTBI MOJIYITPOBOJHUKOBBIX MaTE€pUAJIOB,
(OTOPIEMEHTOB, TMOJ0B, UHTETPATBHBIX U DJICKTPHUUECCKUX CXEM.

OK 01 OK 02
JIP 2,4,16,23,30

Paznen 2. Xumu4eckue peakuuu

10

Tema 2.1 Tunesl
XUMHUYECKUX PEaKIUn

2.1.1 Knaccudukanus ¥ THIBI XUMHYECKUX PEaKI[Uii HEOPTAaHUYECKUX COSAMHEHUM

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conepxanue yueOHOTro MaTe puaJia

Knaccudukanuss ¥ TUIBI XUMHUUYECKHX PEAKIUN C YJaCTHEM HEOpraHm4eckux BemecTB. CocTaBiieHHe
ypaBHEHUM pEaKIUii COSIMHEHUS, PA3TI0KCHUS, 3aMEICHH S, 0OMEHA, B T.4. PEAKIIUI TOPEHUSI, OKHCIICHHUSI-
BOCCTAHOBJICHU .

VYpaBHEeHUs OKUCIEHUS-BOCCTaHOBJIEHUA. CTeneHb oOkuciaeHus. OKUCIUTENb U BOCCTaHOBUTEIb.
CocraBiieHHe ¥ YpaBHUBAHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM METOAOM 3JIEKTPOHHOTO
6ananca. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU B MPUPOJE, MPOU3BOJCTBEHHBIX Ipolieccax U
JKU3HEEATEIIbHOCTH OPraHU3MOB.

2.1.2 Tlpaxktuuyeckoe 3aHsaTHe Ned PereHue SKCIIEpUMEHTAIBHBIX 3a/ad 10 Teme: "OKUCIUTEIbHO-
BOCCTaHOBUTENbHbBIE PEAKIIUN"

IIpopniabHbie U NpodeCcCHOHANBHO 3HAYMMBbIE JJIEMEHTBI COACPKAHUSA. 3HAYCHUE OKUCIUTEIIBHO-
BOCCTAHOBUTENbHBIX pEAKIUi B MPUPOAE M Ha NPEANPUATHUAX KEIE3HOJOPOKHOM OTpaciH.
OKHUCIINTENBHO — BOCCTAHOBUTENBHBIE MPOLECCHl KAK OCHOBA IPOLIECCOB KOPPO3UM METAIJIOB, pabOThI
XUMUYECKMX UCTOUYHUKOB TOKA U aKKyMYJIITOPOB U T.JI.

OK 01 OK 02
[K 2.1
JIP 4,16,23,30




1 2 3 4
Tema 2.2 2.2.1 PacTBOpeHHE KaK (PH3NKO-XUMUYCSCKHI MPOIIECC. OK 01 OK 04
DJIeKTPOJIMTHYE CKast K 2.1
JUCCOLMAIUA U JIP 4,16,23,30
MOHHBIN 00MeH Conepkanue yue6HOro MaTepHaja
Teopus 3IEKTPOIUTHUCCKON auccouuanuu. VIOHBI. DJIEKTPOIMTHI, HE3JCKTPOIUTHl. Peakiuu MOHHOIO
obmena. CocraBjeHHE PEaKIMi MOHHOTO OOMEHa IyTeM COCTAaBJICHUSI MX MOJHBIX M COKPALICHHBIX
MOHHBIX YypaBHEHUH. KM CIIOTHO-OCHOBHBIE peakuMy. 3aaHKsI Ha COCTABJICHHE HOHHBIX PEAKIHU. 2
[IpakTuyeckoe MCIOIb30BAHUE PEAKLIMII MOHHOTO OOMEHa U THAPOJIM3a B TEXHOJOTHYECKUX IMpOIleccax
KEJIE3HOJOPOKHOrO TpaHcnopTa. [IoHATHSA: TanbBaHOCTErHs, TaJIbBAaHOIJIACTHKA, HX MPAKTUYECKOE
3HAYEHUE B KEJIE3HOJOPOKHOM X035 CTBE.
2.2.2 JlabopaTopHoe 3ansitue (padora) Nel "lMccrmenoBanue cBOMCTB anekrposmToB. Onpenenenune pH
cpensl pacTBopoB. Teopus 3y1eKTponuTHYECKOW aucconranun’” OK 01 OK 04
IIpo¢ niabHble ¥ NPo( ecCHOHAIBLHO 3HAYNMBbIE 3JIeMEHThI COJeP/KAHUA. AKKYMYJISTOPbI: IPUHLUI UX 2 K 2.1
pabotsl, ux npumeHenue B CLb. JIP 4,16,23,30
2.2.3 JlabopaTopHoe 3ansiTue (padota) Ne2 "Peakunn nonHoro oomena. I'maponus coneid”
IIpopunabubie M npodecCHOHAIBLHO 3HAYMMbIE JJI€eMEHThbl coaep:kaHus. Ilpumenenue Ha OK 01 OK 04
KEJIE3HOJOPOKHOM TPAHCIIOPTE pEaKUMH HOHHOTO OOMeHa JUIsl YMSTYeHHS BOAbI (CHM)KEHUE 2 K 2.1
KoHIEeHTpauy noHoB Ca?* u Mg??). Tuaponu3 Ha MpeANpUSTHIX KETE3HOI0POKHOTO TPAHCIIOPTA. JIP 4,16,23,30
Pa3znea 3. CTpoeHue BeliecTBa M CBONMCTBA HEOPraHUYe CKUX BelleCTB 14
Tema 3.1 | 3.1.1 OcHOBHBIE KIIACChI CIIOKHBIX HEOPTAHUUECKIUX COCTUHCHUH. OK 01 OK 02
Knaccuguxanus, [K 2.1
HOMEHKJIaTypa n JIP 4,16,23,30
CTPOCHHC Copep:kanue y4e0HOro Mmatepuajia
HEOPraHMIEeCKUX [Ipenmer Heoprannueckoit xumuu. Knaccudukanus HeopraHudeckux BemecTB. [IpocTeie M CIOXKHBIE
BCIICCTB BemecTBa. OCHOBHBIEC KIACChl CIIOXKHBIX BEIIECTB (OKCHbI, THAPOKCUIBI, KHCIOTHI, CONN). B3anmMocBs3b
HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSIHUA BellecTBa. Kpucramnnueckue 1 aMopgHbie BElecTBa. 5

Tunsl KpUCTANIMUECKUX PELIETOK (aTOMHAas, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYecKas). 3aBUCHMOCTh
(M3MYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKON pEIIeTKH. 3aBUCHMOCTh XUMHUYECKOU
aKTUBHOCTH BEILECTB OT BHJA XMMHUYECKOM CBS3M W THUIIA KPUCTAIUIMYECKOW pemeTkd. [Ipuunub
MHOT000pa3us BEILECTB
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3.1.2 IlpakTuyeckoe 3ansaitue Ne5 PemeHune dKCriepuMeHTAIBHBIX 33/1a4 110 TeMe: UncThie BelmecTBa 1
cMmecu. JlucrepcHble CUCTEMBI. OK 01 OK 02
IIpo¢uiabubie U npodeccuoHAIBHO 3HAYNMBbIe 3JIeMeHThI coAep:kaHusi. CTEKIOMIACTUK KaK OCHOBA IK2.1
I7s n3rotopjenus aeranei ClLIb. JIP 4,16,23,30
Tema 3.2 ®wusuxo- | 3.2.1 Metamnsl. [lonoxxenue B [ICXD JI.M. MenneneeBa, ocooeHHOCTH cTpoeHus. Koppo3us meTamios. OK 01 OK 02
XUMHYECKHE CBOMCTBA | MeTo/Ibl 3aMThl KOHCTPYKIUN MTOABUXKHOIO COCTaBa IK 2.1
HEOPraHUYECKUX JIP 4,16,23,30
BCILCCTB Conep:xkanue yue0OHOro MmaTepuajia
Mertamnbl. O6nmpe ¢u3nYecKkrne U XMMHUYeCKne cBoicTBa MeTauioB. CrocoObl moydeHus. 3HA4YeHUE
METAJIJIOB U HEMETAJIJIOB B IPUPOJIE U )KU3HEAESITEIBHOCTH YEJI0OBEKA U Opranu3MoB. Koppo3ust MeTaios:
BHIbI KOPPO3UHU, CIIOCOOBI 3aLUTHl METAIJIOB OT KOPPO3UH
3.2.2 lIpakTnyeckoe 3ansitue Ne6 PerieHne skcriepuMeHTalnbHBIX 33a4 110 Teme: "Meramibl"
IIpo¢ unbHbIE ¥ PO € CCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI cojie pakanusi. /{15 TMHUN CBSI3U U YCTPOMCTB OK 01 OK 02
CUTHanmM3aluu, IeHTpanu3auun u OnokupoBku (CLIB) HeoOXoauMBI CTaneaTlOMHHEBBIE IMPOBOA. [IK 2.1
MenHblit 1 JTaTYHHBIM TPOKAT MCIOJB3YeTCs MPH U3roToBiIeHUH U pemoHTe aeraneil CLIb, paznnunoii JIP 4,16,23,30
anmnaparypsl KeJIe3HOJOPOKHON aBTOMATUKH U CBSI3H.
3.2.3. Hemeraiel. [lonoxenne B [ICXD [I.1. MenneneeBa, 0COOEHHOCTH CTPOCHHS OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Copep:xanue y4eOHOIo MmaTepuaJia
Hemeramibl. Obume pu3ndeckre u XWMUYECKAE CBOMCTBA HEMETAUIOB. THITUYHBIC CBOMCTBA HEMETAIIJIOB
IV- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeIMHEHU HeMeTaIoB. [IpumMeHeHne BakHEHIIMX
HEMETAJIJIOB M UX COETUHEHUI B JKEJIE3HOJOPOKHOM X0351iicTBe KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B
IIpupoJe
3.2.4 TlpakTuueckoe 3ansaTHe Ne7 Perenne skcnepruMeHTAIBHBIX 33124 1o Teme: "HemeTasbr"
IIpo¢ unbHbIE M IPO(eCCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI co/iep:KaHusA. MIHEpTHBIE ra3bl UCIOJIB3YIOT
B CHCTEMax CHUTHaIM3allMM, LEHTpaIM3alMu W OJOKUPOBKU sl 3alOJHEHUS SJIEKTPOBAKYYMHBIX OK 01 OK 02
npubopoB. CeneH — OCHOBA UL U3TOTOBJIEHHS BBIIPAMUTENEH U PoTOdIeMEHTOB. KpeMHuil — snemeHT K 2.1
MHTETPAIbHBIX MUKPOCXEM CHCTEM YIPABJICHUS ABMKeHUEM moe3oB. KapOua kpeMHUST Kak KOMIIOHEHT JIP 4,16,23,30

BapHUCTOPOB, IPUMEHSEMBIX B  YCTPOMCTBAX  aBTOMATHMYECKOTO  PETYyIMPOBAHUS  CTPEJIOK
KEJIE3HOJOPOKHBIX MyTeH U Iepee3ioB.
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Tema 3.3 | 3.3.1 'eHeTH4eCKast CBSI3b HEOPTAHMYECKUX COSTMHEHUN OK 01 OK 02
Wnentudukamms Hrorosasi koHTpoJbHAsE padora Nel TIK 2.1
HEOPTaHHUICCKUX JIP 4,16,23,30
COeIMHCHHI Coaep:kanre y4eOHOIo MaTepuaJa
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHUIOB, KHCIIOT,
coneil u ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCAUHEHUH, 2
BBICIIINX OKCHJIOB W THUIIPOKCUIOB. VMIeHTH(UKAIIMS HEOPTraHMYECKUX BEUICCTB C HCIOJB30BAHUEM HUX
(DM3UKO-XUMHYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHI
Hmoz | cemecmpa: MakcumainbHasi yaeOHast Harpyska (Bcero) 32
Oo0s3arenbHas ayIMTOpHas ydeOHas Harpy3ka (Bcero) 32
MPAKTHYECKUE 3aHATHS 14
nabopaTopHble 3aHATUS (PabOTHI) 4
KOHTpOIIbHas paboTa 5
Pa3nen 4. CtpoeHue U CBOiiCTBA OPraHUYeCKUX COeTUHE HUMH 32
Tema 4.1 | 4.1.1 Tlonsarue 006 OpraHMYECKUX BEIECTBAX, X TPUMEHEHUE Ha KEJIE3HOM Jopore. OK 01 OK 02
Knaccuduxanus, [IK 2.1
CTpOEHHE 51 JIP 4,16,23,30
HOMEHKJIaTypa Conepxanue yueOHOro MaTe puaJia 2
OpPraHUYeCKUX [losiBneHue v pa3BUTHE OPraHUYECKON XUMUU Kak HayKu. [IpenMer oprannyeckoil xuMuu. MecTou 3HaueHne
BCIICCTB OPTraHUYECKOW XMMHHU B CHCTEME €CTECTBEHHBIX HayK. XMMHUUYECKOE CTPOCHHE KaK MOPSIIOK COCTUHEHUSI
aTOMOB MOJIEKYIIE COTJIACHO MX BaJIGHTHOCTH. [IpiMeHeHne OpraHnyueCcKiX BEIIECTB Ha JKEJIE3HOU Jopore
4.1.2 Teopus A.M. byrnepoBa. Knaccudukaiius opraHu4ecKiX BEUIECTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOro MmaTepuasia 2

[onosxeHust TEOPUU XUMHUYECKOTO CTpOeHUsl opranndeckux coequHenuii A.M. byrnepoBa. Yrineponnbrit
CKEJIET OPraHMYeCKOM MOJIEKYJIbl 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS MOJIEKYI.
Wzomepust u n3omepsl. [lonstue o dyakinuonansHor rpymnmne. Pagukan. I[lpuHmunsl kiaccupuramuu
OpPraHUYECKUX COeTMHEHN . MexXnyHapoaHast HOMEHKIATypa U MPUHLIMIIBI HOMEHKIATypbl OPraH MYE€CKUX
COCIMHEHUI
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Tema 4.2 CsoiictBa | 4.2.1 ANKaHBI: COCTaB, CTPOCHHE, TOMOJIOTHYCCKUN PSII. OK 01 OK 02
OpPraHUYeCKUuX K 2.1
COCIMHCHUH JIP 4,16,23,30
Copep:xkanue y4eOHOro MmaTepuajia
[IpenensHBIE YIIIEBOAOPOIBI (aTKaHbI M IHKIOATKaHbI). OCOOEHHOCTH KIIacCH(PUKAIIMN ¥ HOMEHKIATYPHI,
n3oMepus, (u3ndeckue CBOWCTBA, XUMUUYECKHE CBOMCTBA, CIOCOOBI MONydeHUs. [opeHue MeTaHa Kak
OJIMH W3 OCHOBHBIX HMCTOYHMKOB Terja B TMPOMBINUICHHOCTH H ObiTy. CBOWCTBA MNPHUPOIHBIX
YIJIEBOAOPOJIOB, HAXOXKJICHUE B IPUPOJIE U MPUMEHEHHE aJTKaHOB.
4.2.2 TlpakTnueckoe 3ansaTHe Ne8 PemeHne skcriepuMeHTaNBHBIX 3a1a4d mo Teme: "CpaBHUTEIbHAS
XapaKTepUCTUKAa METaHa U 3TaHa"
Ipodpuabubie 1 npodeccHOHATBLHO 3HAYHMMbIE 3JIeMEHThl coaep:kaHusi. JKuakue yrieBoaopObl OK 01 OK 02
(OeH3MHBI, KEPOCHHBI, COJIIPOBBIE Maciia, Ma3yT) - B KaueCTBE IOPIOYEr0 B ABUTATENSIX BHYTPEHHETO IK2.1
CropaHus MOJABUKHOTO COCTABA KEJIE3HOJOPOIKHOTO TpaHcnopTa. TBepabie yriieBoaopo il (mapaduHbr) — JIP 4,16,23,30
KOMIIOHEHTBI KUJKUX CMa30K, UCIIOJIb3yeMbIX Ul cMa3ku Jetaned u y3nos CLIb.
4.2.3 Ankensl, ankagueHbl. CocTaB 1 0COOCHHOCTH CTPOCHHS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue yueOHOro MmaTepuajia
Henpenenbubie (ankeHbl, aqkuHbI U ankaaueHbl). OcOOEHHOCTH KIacCU(UKAUM U HOMEHKIATYPHI,
n3oMepusi, GU3nYecKue CBONCTBA, XMMHYECKUE CBOMCTBA, CIIOCOOBI moaydeHus. ['opeHne aleTuneHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHHU JJIsl CBAPKU U PEe3KU MeTaiuioB. [Ipakrrudeckoe mpruMeHeHne
QJIKEHOB U aJKaJUEHOB B JKEJIE3HOJOPOKHOM X031 CTBE
4.2.4 IlpakTnyeckoe 3anaTue Ne9 PemeHne skciepuMEeHTaIbHBIX 3a1a4 1o Teme: "Tloydenue stuneHa
Y U3y4eHUE ero CBOMCTB"
IIpo¢ unbHbIE U IPO() e CCHOHATBLHO 3HAYMMBbIE JJIEMEHThI coaep:xkanms. [[pumeHnenus monumMepoB Ha OK 01 OK 02
NPEINPUATUSIX KEJIE3HOIOPOKHOTO TPAHCHOPTA MJsl AJIEKTPOU30AuU, [IpoayKkTel monuMepu3alnuu IK 2.1
OKCHJa OJTHUJIEHa — DMOKCHJI (KOMIIOHEHT OJIIOKCHJHOW CMOJIbI) TIPUMEHSIETCS sl 3aJIUBKU JIP 4,16,23,30

TpaHcHOpMaTOpPOB, KOHTYPHBIX KaTyIleK M JIpOCCeei, KOTOpble O0ecrneYuBalT YCTOHYHMBOCTh
anmaparypsl K yaapaM U 3JeKTpOU30JISLUU
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4.2.5 IlpakTnyeckoe 3aHaTHe Nel( Pemenne SKCriepuMEHTAIBHBIX 3a/1a9 1O Teme: "AIETHIIEH U €ro
romonoru" (AJKUHBI) OK 01 OK 02
IIpo¢niabuble ¥ MpogecCHOHATBHO 3HAYUMbIE 3JIeMEeHThI coAep:kaHus. [I[puMeHenne nmonumepsl Ha K 2.1
OCHOBE IPOU3BOJHBIX AJKMHOB B KAauyeCTBE H3OJLUHU 3aLMTHBIX 000JI0YEK KaOENbHBIX M3JEIUNA U JIP 4,16,23,30
IIPOBOJIOB.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyYCHUE OK 01 OK 02
IK 2.1

JIP 4,16,23,30
Copep:kanue y4e0HOro Mmatepuajia
OcobeHHoCcTH KIacCU(UKAIIMM WM HOMEHKIATYPbI, H30MEpUs, (U3NYECKHE CBOMCTBA, XUMHUYECKUE
CBOMCTBA, CIOCOOBI OJIY4EHUSI.
4.2.7 TlpakTnyeckoe 3ansaTue Nell Pemenue skcriepuMeHTaIbHBIX 33134 10 Teme: "CpaBHUTEIbHAS
XapaKTepucTUKa CIUpPTOB"
IIpo¢gniabHble ¥ NPo( eCCHOHAJIBHO 3HAYMMBbIE JJIeMeHTBhI coaepkaHus. OTHOATOMHBIE CIUPTHI — KaK OK 01 OK 02
OCHOBAa JIAKOKPACOYHBIX MaTE€pUAIOB HAaxXOJAIIMX CBOE MPUMEHEHUE B JKEIE3HOJIOPOKHOM XO3AHCTBE K 2.1
(kpacka mist mokpbiTHs yctpoiictB CLIb; mnactudukaropsl, MpUMeHseMble B CBETO-, TEPMO-, MOPO30-, JIP 4,16,23,30
Biaroctroikux geranax CLb wu T.x.). Ilpakrnueckoe 3HaueHHWE AapOMATUYECKMX CIUPTOB M HX
IIPOU3BO/IHBIX B XKEJIE3HOJOPOXKHOM X035 CTBE.
4.2.8 Anpneruapl. Kapbonossie kuciaotel. CocTaB, cTpoeHUe, KiacCuDUKalus OK 01 OK 02

K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOro MmaTepuajia

OcobeHHOCTH KIacCU(UKALIMM M HOMEHKIATYPbI, H30MEpHUs, (PU3NYECKHE CBOMCTBA, XUMHYECKUE
CBOMCTBa, CIIOCOOBI MOJydeHUs. Mbla Kak COJHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHUE.
CnoxHble 2QUpPBI KaK MPON3BOJHBIE KAPOOHOBBIX KUCIIOT.




1 2 4
4.2.9 JlaGopatopHoe 3aHsiTue (padora) Ne3 "CpoiicTBa aJIb/IerHI0B U KAPOOHOBBIX KUCIIOT"
IIpo¢ uiabHbie 1 pod e cCUOHAIBLHO 3HAYMMbIE 3J1€eMEHTHI cojie pkaHusl. AHUINHO-(OopMalIbIeTHAHBIC
— KOMIIOHEHT 3JICKTPOM3OJIIIMOHHBIX JIAKOB, HEOOXOAMMBIX B JIJIEKTPOTEXHUYECKOW ammaparype. OK 01 OK 02
MypaBbUHBIN albJeru], KaK KOMIIOHEHT OakKeJIMTOBOIO JIaka, SBJISIOIMIMMCS aHTHUKOPPO3UOHHBIM OK 04
nokpeiTeM g ycrpoictB CLB. TekcTonuT kKak OCHOBA I M3TOTOBJICHHS 3JIEKTPOU3O0JISITOPOB. IK 2.1
[IpumeHeHMe alleToHa B HKEJIe3HOA0POKHOM Xo3siicTBe. [IpMeHeHne maBeneBoil KUCa0Thl ISl OUMCTKU JIP 4,16,23,30
METAJVIOB OT P>KABYMHBI U HAKUIIU.
4.2.10 IIpakTnyeckoe 3ansitue Nel2 PemeHue skcriepuMeHTAIbHBIX 33714 110 TeMe: "CloKHbIe d(PUPHI.
XKupst. [lonsartue o CMC"
IIpo¢gunbHbIE ¥ PO} eCCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI COAep:KaHuA. byruiianerar kKak KOMIIOHEHT OK 01 OK 02
neHTagTaJeBbIX SMalIed, MCIONIb3YeMbIX sl OKpacku ycTpoicTB CLIB; 31eKTpOon30sSIHOHHBIX JIAKOB, 1K 2.1
NpUMeHsieMbIX Tpu pemMoHTe ycTporcTB CIIb. Mbu1d BBICIIMX JKUPHBIX KUCJIOT KaK 3aryCTUTENId B JIP 4,16,23,30
IJIACTUYECKUX CMa3KaX, IPUMEHSIEMbIX B pa3IMUHbIX MeXaHU3Max Juist cMa3ku ycrpoiictB CLIb u ap.
4.2.11 Amunbl. AHUIHH OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Conepxxanue yueOHOro MaTe puaJia
OcoGeHHOCTH KIacCU(UKAIIMM W HOMEHKIATYPbI, H30MepHs, (U3NYeCKue CBOICTBA, XUMHUYECKUE
CBOMCTBA, CIOCOOBI OJTY4EHUSI.
4.2.12 JladopaTopHoe 3ansitue (padora) Ned4 "Amunokuciorsl. benku. Pacno3naBanue BojiokoH" OK 01 OK 02
IIpo¢ unbHbIE U PO eCcCHOHATBLHO 3HAYMMbIE JJIEMEHThI colep:kanusi. [[pyuMeHeHne Kies Ha OCHOBE OK 04
nonuamuaa s ckienBanus yerpoiicrs CLB. K 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 JladopaTopHoe 3ansiTue (padbora) Ne5 "CpoiicTBa yrieBo10B" OK 01 OK 02
NnenTudukarms IpoduabHbie U Mpod eCCHOHATBHO 3HAYUMbIE 3JI€eMEeHThI co/ie pKaHusl. DPUPBI MACIIHONW KUCIIOTHI, OK 04
OpraHUYECKUX 00pa30BaHHBIC MACIISTHOKUCIIBIM OpOKEHHEM TIFOKO3bI, UCIOJIB3YIOTCS KaK IIACTH(UKATOPHI JTAKOB IS K 2.1
BEINECTB, UX 3HaUeHUE | ycTpoicTB u mpudopor CLIb. JIP 4,16,23,30
n  OPUMCHCHHC B | 4 3.2 Poip XuMHUH B 00ECTICYCHUH IKOJIOTHYSCKON, YHEPTCTHICCKON U IMUIICBOM 0€30T1acCHOCTH OK 01 OK 02
OBITOBO u K 2.1
IMPONU3BOACTBEHHOU JIP 4,16,23,30
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JeSITeTbHOCTU Conep:kaHue y4eOHOr0o MaTepHaJia 2
YeJloBeKa Ponb opranndeckoii XUMUU B pellieHUHU MPOOIEM SHEPreTHIeckoil 6€30MacHOCTH, B pa3BUTHU MEUIUHBL,
CO3/IaHUU HOBBIX MaTEPUAJIOB, HOBBIX MCTOYHUKOB IHEPIUU (AJbTEPHATHUBHBIC MCTOUYHHKUA DHEPTUH).
OmnacHOCTh BO3JIEHCTBHUS HA KHUBbIE OPraHU3Mbl OPraHUYECKUX BEILIECTB OTIENIbHBIX KIacCOB
(YyrmeBoAopoabl, COUPTHI, (PEHOJBI, XIOPOPTAaHWYECKHUE TPOU3BOJAHBIC, ANBJICTUIBI U JIp.), CMBICIT
MOKa3aress MPeaebHO TOMYCTUMON KOHLICHTPALIUU
Paznen S. KuneTnueckne U TepMOXuMHYeCKHE 32aKOHOMEPHOCTH NMPOTE KAHUSA XMMHUYeCKUX peaKIuii 2
Tema 5.1 Cxopocts | 5.1.1 IlpakTudeckoe 3anaTne Nel3 PemeHne npakTMKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 110 TEME:! 2
XUMHUYECKHX peakiuil. | "CKopoCTh XUMUYECKUX peakiuii. XuMuueckoe paBHoBecue" OK 01 OK 02
XuMu4eckoe Ipodpuabubie U npodeccHOHATBLHO 3HAYMMBIE 3JIeMEeHThI coaep:kanusi. bydepHbie pacTBOpHl B IIK 2.1
paBHOBECHE TCXHOJIOTMYECCKUX IIpoIleccax (HpH 3JICKTPOXMMHYCCKOM HAHECCHHUH  3allMTHBIX HOKprTI/If/'I, B JIP 4,16,23,30
MIPOU3BOJICTBE KPACUTEIICH )
Paznen 6. PacTBopsl 2
Tema 6.1 Iloustue o | 6.1.1 IlpakTuyeckoe 3ansiTue Nel4 PemeHue nmpakTuko-OpHEHTUPOBAHHBIX PACUETHBIX 33/1a4 110 TEME: 2 OK 01 OK 02
pacTBOpax "PacTBOpBI, HCONB3yeMble B OBITOBOM M IPOU3BOICTBEHHON JEATEILHOCTH YesloBeKa" IK 2.1
JIP 4,16,23,30
Pa3nes 7. Xumus B ObITY U IPOU3BOJACTBEHHOM AeATEJILHOCTH YeJI0BEKA 4
Tema 7.1 Xumus B | 7.1.1 HoBelinme AOCTHIKEHHS XUMUUYECKON HAYKH U XUMHYECKON TEXHOJIOTUH OK 01 OK 02
OBITY u OK 07
IIPOU3BOJICTBEHHON K 2.1
JIeSITCIIbHOCTHU JIP 4,16,23,30
HCI0BCKa Conep:xkaHue yueOHOro MaTepuaJia 2
Hogeiinme gocTHXeHUS XUMUYECKONH HAyKd M XMMHYECKOH TexHomoruu. Ponb xumum B obecrieueHUH
9KOJIOTMYECKOM, YHEPTeTHYECKOW U MUIIEBO 0E30MacCHOCTH, pPa3BUTUH MeAUIUHEIL. [IpaBuna moucka u
aHaJIM3a XUMHIEeCKOW HHGOPMAITHH U3 PA3TUIHBIX UCTOYHUKOB (HaydHas U ydeOHO-HaydHAs TUTEPATYypa,
cpeacTBa MaccoBoi uHQopmaiuu, cetb IHTepHeT)
7.1.2 TlpomeskyTouHasi arrecrammsi 1o qucimiviaHe. J[nddepeHmpoBanHbIi 3a4eT 2 OK 01 OK 02
OK 07
[K 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MaxkcumanbHas yueOHas Harpy3ka (BCero) 40
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OO0s13aTenpHas ayTuTOpHas yaeOHast Harpy3ka (BCero) 40
MPAKTUYECKUE 3aHATHS 18

naboparopHble 3aHATHS (PaObOTHI) 6
mddepeHIUPOBAHHBIN 3a4eT 5

Hroro: MakcumanbHasi yaeOHasi Harpy3ka (BCETo) 72
Obs3aTenbHas ayquTopHas yaeOHast Harpy3ka (BcCero) 72
MPAKTHYECKUE 3aHATHS 28

nabopaTopHble 3aHATHS (PabOTHI) 10

KOHTpOIIbHas paboTa 5

HUmoecosas ammecmayus 6 popme nadhepeHIIIPOBAHHOTO 3a4eTa




3. YCJIOBHS PEAJIN3AIIMM ITPOT'PAMMBI YYEBHOM JIUCIATLIUHBI
3.1 TpebGoBaHUSI K MUHUMAJbHOMY MATEPHAJIBLHO -TEXHUYECKOMY 00 ecIedeHnI0

VYdeOHas JUCHUIUIMHA pean3yeTcs B yueOHOM kabuHere: JlabopaTopusi XUMHUH H
ounosorun
Obopyoosanue yuebHoeo KabuHema:

[Tocamouynbie MecTa MO KOJIUYECTBY 00YUAIOIIUXCS.
Pabouee mecTo npemnogaBaTess.
MeTtonnyeckue Marepuaibl 0 TUCIUILTMHE

. Becwl anamutuaeckue (1 mr.).

1
2
3
4
5. XuMmuyeckas rnocyjia.
6. Mogenu KpUcTaUTM4eCKUX pemeTokK. (3 mr)
7. COopHbIil mpubOp 1711 oTydeHust razos (1 mr.).
8. Habop Ne3 BC «Illemoum».
9. HabGopsI peakTHBOB MO OPTAaHUYECKOU XUMUH.
10. Habop mHIHUKATOPOB.
11. Habop miakaToB O HEOPraHUYECKON U OPTAHUYECKOU XUMUM.
Texnuueckue cpeocmea o6yyeHuUs.
- KOMITBIOTEP
Ayouosusyanvhvie cpedcmaa 0byueHus:
1. DVD Opranunueckas xumusi. Yacts 2. [IpupoiHbIe HICTOYHUKHU YTIIEBOJ0POA0B. CIIMPTHI
1 (heHoswl 13 onpITOB, 36 MUHYT.
2. . DVD Opraanueckas xumust. Yacts 3. Anbaeruasl 1 KapOOHOBBIE KUCIOTHI. CIIOKHBIE
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.

3. DVD Oprannueckas xumus. Yacts 4. YrieBoasl. 11 onbiToB, 27 MUHYT.

3.2. MudopmanuoHHoOe o0ecneyeHue peaau3alu MporpaMMel

IlepeyeHb pekOMeHIyeMbIX Y4eOHBIX H31aAHUI, JONMOJHUTEJIbHOMN JUTEPATYPbI
HNuTepHeT-pecypcoB, 0a3bl JAHHBIX 0MOJIMOTEYHOT 0 (poHaA:

3.2.1.0cHOBHBbIC HCTOYHHKHU:
1. Aadunorenona N.B. Xumus: ydeOHHUK U PAKTUKYM JIJIST CPEAHETO MPO(HecCHOHATLHOTO
obpazoBanus / U.B. Audunorenona, A.B. babkos, B.A. TlonkoB. - 2-¢ u31., ©CTIp. U 10T —
Mocksa: U3garensctBo FOpaiir, 2022. — 291 c.



3.2.2.J/lonoIHUTEJIbHbIE HCTOYHUKM:
1. I'yceBa, E.B. Xumus mnsa CIIO.: yueb.-meron. mocobue / M.P. 3uranmmmna, J[.W.

Kymukosa; Kaszan. Hau. uccnen. rexnodn. yH-T; E.B. ['yceBa .— Kazans : KHUTY, 2019 .—
168 c. — ISBN 978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL:
https://e.lanbook.com/book/196096 (nata oOparuenus: 31.03.2023) / - Pexum gocTyma: 1is
aBTOPU3. NIOJIb30BATEIIEH.

2. Yepnukoa H.}O. Xumus B nocTynmHoM uznioxkeHuu: yaeoHoe nocoodue s cno / H.1O.
YepHukonsa.- 2-¢ u3., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. - Tekcrt: anmexktpoHHbIA // JlaHb: 3mexkTpoHO-OMOMMOTEYHas cuctema. - URL:
https://e.lanbook.com/book/195532 (nara oOparenus: 31.03.2023) / - Pexxum gocTyna: 1is
aBTOPU3. NOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. HayuHo-momynsipHblif TPOEKT «IJEMEHTbl OONbIION Hayku « ((u3nKa, XuMUs,
MaTeMaTHhKa, acCTPOHOMUS, HayKa O JKU3HM, Hayka o 3emiie). HOBOCTH HayKu, KHUTH,
HAYYIHO-TIOMYJISIPHBIC CTaThH, JICKIINY, SHIUKJIOTICTU Y.

https://postnauka.ru/themes/chemistry - nexkuuu mo xumuu Ha caiire Ilocthayka. https://

gotourl.ru/4780 (https://elementy/ru/) Pexwm mocTyma: CBOOOJHBIH.

2. CaiiT Hay9HO-TIOMYJIIPHOTO KypHaia « XuMus u 3u3Hby. https:// gotourl.ru/4785 Pexum
J0CTyna: CBOOOIHBIN.

3. CallT 0 XuUMHUU: KJIACCHUYECKUE YYEOHMKH, CIPABOYHUKH, SHUUKIONEIHUH, I10UCK
OpPTaHWYECKUX W HEOPTaHMYECKUX PEaKIMid, COCTABJICHHE ypaBHeHHI peakiwid. https:/
WWW. Xumuk.ru/ Pesxum noctyma: cBOOOHBIM.

4. TInarpopma Zoom mjii NPOBENCHUS OHJAMH-3aHSATUH M BUIEO-KOH(EPEHIIUA.

[Dnexkrponnslii pecypc]. Pexxum goctyma: hitps://zoom.us/.

5. DnektponHas uH(OOpMaANMOHHO-00pa3oBaTenbHass cpeaa Ha mmiargopme Moodle.

[DnekrponHbBIN pecypc]. Pexxum goctyna: https://moodle.ospu.su/

3.3 IIporpamma odecneyeHa He0OXOAUMBIM KOMILJIEKTOM JIMLIEH3UOHHOTO
NMPOrPaMMHOTIO0 00ecre4YeHust


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTIMCTMTLIVHBI

KoHTponb u orieHKa pe3ynbTaToB OCBOEHHUS 0011e00pa30BaTebHON JUCIUTLIIMHbI
PAacCKpBIBAIOTCS Yepe3 MTUCIUILUTMHAPHBIE PE3YNbTaThl, HAMPaBJICHHbIE HA (JOPMUPOBAHHE
00IIMX KOMIETEHIMH TI0 pa3jieNaM U TeMaM COJIepKaHus yueOHOTO MaTrepuaia.

[IpomexxyTrouHas arrectauus B Gopme 1UPPepeHInPOBaHHOTO 3a4€ETa.

O6mue komnetenuuu (OK),
JIMYHOCTHBIE pe3yabTatsl (JIP)

Pazgen/Tema

Tun one HOYHBIX
Me ponpus THIi

OK.01
IIK 2.1

JIP 2,4,16,23,30

P1: Tema 1.1
P2: Tema 2.1, Tema 2.2
P3: Tema 3.1
P4: Tema 4.1, Tema 4.2, Tema
4.3
P5: Tema 5.1
P6: Tema 6.1
P7: Tema 7.1

- YCTHBIN OMpOC;

- 3agauu Ha COCTaBJICHUE
XUMUYECKUX (HOpMYT,;

- 3agaHus Ha UCIOJIb30BAHUSA
XAMUYECKOM CHUMBOJIMKH U
Ha3BaHWHM COEOWHEHHUH 110
HOMEHKIIaType
MEXTyHapOJHOTO cor03a
TEOPETUUECKON U TTPUKIIATHOU
XAMHUU U TPUBUAIBHBIX
Ha3BaHUU ISl COCTABJICHUS
XUMHYECKUX (HOPMYIT;

- 3acnmynmBaHue COOOIICHUMN
U OIIEHKA UX MOJTOTOBKY;

- Pesynmprar  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIbHBIX PaboT;

- Pesynmprar  BBINOJHEHUS
MPaKTUYECKON paboThI;
-IIpakTrKO-OpHUEHTUPOBAHHBIE
3aJlaHus;

- Toxbop,
npeobpazoBaHue
nHpopMaIuu

aHAIU3 U
yaeOHOM

OK.02
IIK 2.1

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciymmBaHWE COOOIICHUM
Y OLIEHKA UX MOJTOTOBKH;

- 3agaHnsa Ha WCIOJIB30BAHUSA
XAMHYECKOM CHUMBOJUKA U
Ha3BaHUM COCIMHEHUH IO
HOMEHKJIaType
MEXIYHapOIHOTO coro3a
TEOPETUUECKON U TIPUKIIATHOU
XAMHU W TPUBHUAIBHBIX
Ha3BaHUM JJIs COCTaBJICHUS
XUMHUYECKHX (OPMYIT;

- Pesymbrar  BBIMOSHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITEIBHBIX paboT

- Pesynmprar  BBINOJHEHUS
MPAKTHYECKOi paboThI;




-IIpakTruko-opreHTUPOBAHHBIE

3aaHuSs;
- Ilombop, aHamu3z w
npeobpazoBaHue yaeOHOM
nHpopMaIuu
OK.04 P2: Tema 2.2 - YcTHBIN onpoc
P4: Tema 4.2, Tema 4.3 - 3aciaymmBaHWE COOOIICHUM
IIK 2.1 M OIICHKA WX ITOATOTOBKH;
- 3agaHnsa Ha WCIOJIL30BAHUS
JIP 2,4,16,23,30 XUMHYECKOM CHMBOJIMKM U
Ha3BaHUM COCAWMHEHUH IIO
HOMEHKJIaType
MEXIYHApPOIHOTO COr03a

TEOPETUYECKON U NMPUKIATHON
XAMHU U TPUBHAIBHBIX
Ha3BaHUM JUISI COCTaBJICHUS
XUMHUYECKIX (OPMYIT;

- Pesynbrar  BHINOTHEHUS
BHEAYAUTOPHBIX
CaMOCTOSTENbHBIX PaboT

- Pesynbrar  BBINOTHEHUS
MPaKTUYECKOU pabOThI;

- Pesymprar  BBIIOMHEHUS
J1a00paTOPHOU padOTHI;
-IIpakTrKO-OpUEHTUPOBAHHBIE

3aIaHuUS;
- [Ton6op, a”HaIn3 u
npeoOpa3oBaHme yaeOHOM
nHpopManuu

OK.07 P7: Tema 7.1 -IIpakTHko-OpHuEHTUPOBaHHBIE
3aaHuUs;

IIK 2.1 - [TonGop, a”HaIu3 u
npeoOpa3oBaHme y4aeOHO

JIP 4,16,23,30 nHbOpMaIINY,

S HEPEYEHDb UCITIOJIB3YEMBIX METO/10B OB YYEHUA

5.1 TlaccuBHbIE: ONIPOC, PENPOTYKTUBHBIE YIPAKHEHUS MO 3aKPEIUIEHUIO U OTPabOTKE
M3y4YE€HHOI0 Marepuana
5.2 AKTUBHBIC U MHTEPAKTHUBHBIC: IBPUCTHUECKUE OECebl, TUCKYCCUM, KPYIJIBIH CTOJL,

npe3cHTanus, BAKTOpHUHA, KBECT.



