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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUSI

1.1 ObnacTs npuMeHeHHs padoyeii MporpaMMbl
Pabouas mnporpamma ydeOHOW [AWUCUUIUIMHBI SBISIETCA YACThIO IMPOTPaMMbl CPEIHETO

(momHOTO) OOmEro obpazoBanus mo creruansHocTd CIIO 23.02.06 TexHuyeckas SKCILTyaTarus
MOJIBMYKHOTO COCTaBa MkeJIe3HbIX 10opor (HalpaBieHUe MOrOTOBKH: JICKTPOIOIBH)KHON COCTAB)

[Tpu peanmzanuu pabodeil MPOrpaMMbl MOTYT HCTIOJIB30BATHCS pa3lIMYHbIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, B TOM YUCJIe JTUCTAHIIMOHHBIE 00pa30oBaTelibHbIe TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHUE.

Pabouas mporpamma y4eOHOW AMCUMIUIMHBI MOXET OBITh MCIIOJIb30BaHAa B MPO(EeCCHOHANTBHOM
MMOATOTOBKE, MEPEMOATOTOBKE U MOBBIIICHUU KBaTHuUKauy padounx mo npodeccusam: 18540 Crnecappb
10 PEMOHTY MOJBMXKHOTO coctaBa; 16783 [loe3nnoit anekrpomexanuk; 16856 Ilomounuk MammHucTa
nm3ens-noe3fa; 16878 Ilomomamk MammHHCTa TemaoBo3a; 16885 IloMOIIHMK MalIWMHHCTA
anekTpoBo3a; 16887 IlomomHuk MammHucTa 3nekTponoesna; 17334 IIpoBoaHUK MaccaX)UpPCKOro
BaroHa; 18507 Crnecapp 1O OCMOTPY M PEMOHTY JIOKOMOTUBOB Ha MYHKTaX TEXHUYECKOTO
00CITyKUBaHUSI.

1.2 Mecto yueonoii nucunminabl B cTpykrype OIIOII-TIIICC3:

OOmeobpazoBarenbHas JUCIMILIMHA « XUMUSD) H3ydaeTcsi Ha 0a30BOM YpOBHE B 00111€00pa30BaTeIbHOM
LUKJIE Y4eOHOrO TUIaHa OCHOBHOM Mpo(deccroHabHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crieranbHOCcTel / ipodeccwii: 23.00.00

Tpya0eMKOCTb AUCIUTLIMHBI «XUMHUSD» Ha 0a30BOM YPOBHE COCTABIISIET 72 yaca, U3 KOTOphIX 64 vaca —
0a30BbIil MOAYNH (6 pa3zmenoB) u 8 YacoB — MPUKIATHOW MOmyib (1 pasmen), BKIFOUYAONIUN MPaKTHKO-
OpPUEHTHPOBAHHOE COJIEP KaHNE KOHKPETHON MPO(hECCUu WK CIEeIMaTbHOCTH.
[MpuknagHoit Momyns BkIouaeT oauH pasaen. Pasgen 7 «Xumust B ObITY W MPOU3BOJCTBEHHOU
JIEATEIIbHOCTH 4YeJIOBEeKa» peanuszyeTcss g cnemmaibHocTh 23.02.06 TexHuueckas 3KCIUTyaTamus
MOJABUKHOTO COCTaBa KEJIE3HBIX JOPOT Ha MarepHuase, CBSI3aHHOTO C AKOJOTMYECKOM O€30MacHOCThIO U
OLICHKOM  TIOCTICJICTBUM  OBITOBOM M TMPOM3BOACTBCHHOM JIGATEIBHOCTH, TIO OTpacisM Oymymien
poeCCHOHATHLHON JIESTETBHOCTH 00YUaFOIIXCS.

1.3 Ilnanupyembie pe3yJabTaThl OCBOEHUS Y4YeOHOM TMCIHIIHHBI:
1.3.1 Iens yueOHOW MUCIUTLTAHBI.

DOpMUPOBAHME Yy CTYJCHTOB MPEACTABICHUS O XWMHYECKOM COCTABISIIOLICH €CTECTBEHHOHAYYHOMN
KapTHHBI MHpa KaK OCHOBBI TMPUHSTUS PEUICHHH B >KU3HEHHBIX M MPOW3BOJACTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOT'O MTOBEICHUSI B IPUPOIHOM CpE/IE.

3agauu MCIMILIMHBI:

1) cdopMupoBaTh HOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHKS XMMUYECKHX MPOIECCOB M SBICHHUIA
B OKpYXaloILlEH cpene, LEJOCTHOM HayyHOM KapTUHBI MHpPA, B3aUMOCBSA3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHS COCTABIIATH POPMYJIbI HCOPIraHUUECKUX M OPTAaHUYECKUX BEIECTB, YPABHEHUSI
XUMHYECKHUX PEaKIHi, OOBSICHATD UX CMBICIT, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM TPOBEACHUS MPOCTEHIIMX XUMHYECKUX SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOMIOIEHHEM MpaBuil Oe30MacHOro OOpalleHHs C BEUIeCTBAMH U JIaOOPaTOPHBIM
000py/TI0BaHUEM;

4) pa3BUTh YMCHHUS HCIOJIb30BaTh WH(POPMALMIO XHUMHUYECKOrO XapakTepa W3 pasIuYHbIX
HUCTOYHUKOB;

5) chopMupoBaTth yMEHHS MPOTHO3MPOBATH MOCICACTBHUS CBOCH CATEIBHOCTH W XHMHYECKHX
MPUPOTHBIX, OBITOBBIX U IMTPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopmMHpOBaTH TOHMMAHUE 3HAYUMOCTU JAOCTHIKCHUH XUMUYECKON HAYyKW W TEXHOJOTHH IS
Pa3BUTHS COLMAITBLHOM M TIPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbTare 0cBOCHUs y4eOHOW AUCIUIUIMHBI 00yUYarOIIUNACS TOJIKECH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA MO "TPUBUATHHOU" MIIM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONpPENENATh: BAJECHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHUX 3JIEMEHTOB, THUIl XMUMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep CPebl B BOJHBIX pACTBOPAaX HEOPIaHUYECKUX COECTUHEHU,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pa3IWYHbIM KJACCaM OPraHUYECKUX
COCIUHCHHI,

- XapaKTepU30BaTh: AJIEMEHThl MAJIbIX MEPUOAOB MO UX MOJNOXKEHUI0 B [lepuonnueckoi cucreme
JA.N. MenneneeBa; oOmMe XUMHYCCKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWUYECKUX M OpPraHMYECKUX COCAUHEHMUH; CTPOEHHME M XMMHUYECKHE CBOMCTBA HW3YyYEHHBIX
OPraHUYEeCKUX COCTUHECHUN;

- O0BSACHATH: 3aBUCHMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS; MPUPOY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJJINYECKON), 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW peakuuu Hu
MIOJIOKEHHS XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBINOJIHATh XMMHUYECKUN HSKCIEPUMEHT I10 PACIO3HABAHUIO BAXKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSITEIbHBINA MOMCK XUMUYECKON MH(POPMAIIMU C UCIIOJIb30BAHUEM PA3INYHBIX
UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKH U Nepesauu XMMUUYECKON UH(popMaluu u ee
MIPEJCTABICHUS B PA3IMYHBIX (hOpMax; UCIOJIb30BATh MPUOOPETECHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOM
NESTEIbBHOCTH U TOBCEJHEBHOM XHU3HU JJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOISIINUX B
npuposie, ObITYy W Ha MPOU3BOJACTBE; - OMNPEACICHHS BO3MOXHOCTH IPOTEKAHUS XHUMHUYECKHX
MPEBPALECHUH B PA3JIMYHBIX YCIOBUSAX U OLICHKH MX MOCIIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBEIECHUS B OKPYKaIOLIEH cpene;

- OLIEHKM BJIMSIHUS XMMUYECKOTO 3arps3HEHMsI OKpY)Kalollled cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHe )UBbIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, J1a0OpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALMU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(pOpMAIlUu, MOCTyHAaromled U3 pa3HbIX
HCTOYHUKOB,

- TIOHMMaThb  B3aUMOCBS3b  y4eOHOM  JUCHUIUIMHBI C  OCOOEHHOCTAMH  MpOQeccHu
poeCCHOHATFHOMN IEATEIEHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHHS 110 JAHHOH y4eOHOH TUCIHITIIHHE.

3HATh:

- Ba)XHEHIIME XUMUYECKUE IIOHATHUSA: BELIECTBO, XUMHYECKHM >3JIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPONMS, M30TOINbI, XMUMHYECKasi CBS3b,
AJIEKTPOOTPHIIATENBHOCTD, BAJIGHTHOCTD, CTETIEHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, SJIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JUCCOLMALUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBIICHHE,
TEIUIOBON 3(PQeKT peakuuu, CKOPOCTh XUMHUYECKOW peakIiH, KaTalu3, XHUMHYECKOe paBHOBECHE,
YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS TPYyTIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUSI MacChl BELIECTB, IOCTOSTHCTBA COCTABa, NEPUOINYECKUMA
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHHU: XUMHUYECKOM CBSI3U, 3JIEKTPOJUTUYECKON TUCCOLUALMU, CTPOCHHS
OPraHUYECKUX COCTUHEHUN;

- Ba)KHEWIIIME BEIECTBA U MaTEpHAJIbl: OCHOBHBIE METAJUIbI U CIUIaBbl; CEpHAas, COJIAHASI, a30THAs
U YKCYCHasi KUCJIOTHI; LIETIOYH, aMMHUAK, MUHEpAIbHBIE YAOOpPEHHs, METaH, STHJICH, alleTUIIeH, OCH30I,
9TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KieTyaTka, OeJIKH, HICKyCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Inanupyemble pe3ybTaThl OCBOCHUS Y4€OHOTO TIpeaAMETa!

Ocoboe 3HaueHue yueOHbIi mpeamer umeet npu ¢popmuposanuu u pazsutuu OK.

O6mue Ilnanupyemble pe3yabTaThbl 00y4eHUs
KOMIIeTeHIIUH Oﬁmne1 I[l/lcuun.]mr[apm,le2
OK 01. B yacT TPY10BOr0 BOCIMTAHUS: - BJIAZIETH CUCTEMOU
Bri6upats criocoOsr - TOTOBHOCTb K TpYyAY, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
perieHus 3aaa4y IIEHHOCTH MacTepCTBa, TPYAOT00ue; BKJIFOYAET. OCHOBOIIOJIATAOIIHE

npodecCHoHATBHOM
JeSITeIbHOCTH
MPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYECKOM " COoIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATb, IJIaHUPOBATH n
CaMOCTOSITEIBHO BBIITOJIHATH TaKyo
JIeSITEIbHOCTD;

- UHTEpeC K pa3nuuHeiM  chepam
npodeccrnoHaIbHOM

JIeSITEILHOCTH,

OBiaeHne YHHBEPCAIbHBIMH Y4Ye€OHBIMU
NMO3HABATEJIbLHBIMH JICHCTBHSIMH:

a) 0a30Bble JIOrnYecKue JAeiicTBUsL:

- CaMOCTOSATENIbHO  (hopMyIHpOBATH n
aKTyaJIu3upoBaTh MpobieMy, paccMaTpuUBaTh
€€ BCeCTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBCHHblﬁ HpI/I3HaK NI
OCHOBAHUS JIJISl CPaBHEHUS, KiacCU(UKAIUN U
0000I11ICHHST,;

- OIpPEIENATh IIEIH JICSITEILHOCTH, 3a]1aBaTh
IapaMeTphl U KPUTEPUH UX JOCTIDKEHNS,

- BBISIBJIATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHS
B paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTb  KOPPEKTHBBI B  JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB IICJISIM,
OLICHMBATh PUCKH MTOCJICICTBUI IS TEIIBHOCTH;
- pa3BuBaTh KPEATUBHOE MBIIUICHUE NpU
pEIIeHUH )KU3HEHHBIX MTPO0IeM

0) 0a30BbIe HCCIIeN0BaATEIbLCKHE AeliCTBUS:

- BJIaJIETh HAaBBIKAMH yueOHO-
HCCIIeIOBATEIbLCKOM u IIPOEKTHOU
JIeATCIBHOCTH, HaBBIKAMU pasperieHust
pooIiem;

- BBIABJIATH IPUUUHHO-CIICJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/a4y, BbIIBUTaTh TUIIOTE3Y
€€  pCIICHWs, HAaXOMWThb apryMEHTbl I
JIOKa3aTesIbCTBAa CBOMX YTBEPXKACHUM, 3a1aBATh
rapaMeTpsl U KPUTEPUU PELLICHHUS;

- AHWIM3MPOBATH  IMOJNyYEHHBIE B  XOJE
pEelIeHusT 3aa4d  Pe3yJIbTaTbl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBHUAX;

MOHATHS (XMMUYECKUH SJIEMEHT,

aToM, OJJIEKTpOHHas 000J0YKa
aroma, S-, pP-, O-3neKTpPOHHBIC
opbuTanu aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,

AJEKTPOOTPHULATETBLHOCTb,
CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIpDHAsl Macca,
MOJISIDHbIA  00BEM, YIIIEPOJHBIN
CKeJleT, ()YHKIMOHAIbHAS TPYIITa,
pajukan, W30Mepus, H30MEpHI,
TOMOJIOTHYECKUN PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI,  KUCIOPOJA- U
a30TcoJiepKalllie  COEAUHEHMUS,
OMOJIOTUYECKU AKTUBHBIC
BemecTBa  (yraeBOMAbBI, KHUPHI,
OenKu), MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE
COCJIMHEHUS, KpUCTAIIMYEeCKast
peleTka, THUIbI ~ XUMHYECKHUX
peakuui (OKuCITUTENBHO-
BOCCTAHOBHTEIIbHBIE, JK30- U
SHJIOTEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
AIIEKTPOIUTHL,  HEINEKTPOJIUTEHI,
AIIEKTPOJIUTHUECKAS
JIUCCOLIMALIUS,
BOCCTAHOBUTEb,
XUMHUYECKOU
XUMHUYECKOE

OKUCIIUTEITb,
CKOPOCTb
peakuuu,

paBHOBecHE),

TEOPUM U  3aKOHBI  (Teopus

XUMHUYECKOTO CTPOEHMUSI

oprannyeckux BemiectB  A.M.

byrtneposa, TEOpUs

ANEKTPOIUTUYECKON

JUCCOLMALNY, TEePUOANYECKUN

3akoH /.M. MenneneeBa, 3aKoH

COXPAaHEHUS Macchl),

3aKOHOMEPHOCTH,

CUMBOJINYECKHUI

(axTonornyeckue

SA3BIK XHUMHH,
CBEIICHUSA O

VKa3bIBalOTCSA JINYHOCTHBIE W MeTanpeametHbie pe3yabsrarsl u3 GI'OC COO (B mocnennei pemakimu ot 12.08.2022) B
OTIJIArOJIbHOM (hopMe, hopMHpyeMbIe 00111e00pa30BaTEILHON AUCIMILIHHOMN
% JlucumruiuHapHbie (IPEIMETHBIC) Pe3ylbTaThl YKa3bIBAKOTCS B COOTBETCTBHH C MX MOJHBIM mepedreM Bo ®I'OC COO (B
nocnenHed peaakimu ot 12.08.2022)




- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAaKTUYECKYIO obnactu
JKU3HEIEATEILHOCTH,

- YMeTh MHTETPHPOBATh 3HAHUS M3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIBUTaTh ~ HOBBIC  WJICH,  TpeyIararh
OPUTHHAJIBHBIC TIOIXO/IBI ¥ PEIICHHUS,

- CITOCOOHOCTH HX HCITIOJIB30BAHHS B
TM03HABATENIHLHON M COITUAILHOM MPaKTHUKE

CBOWCTBAX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUU
BO)KHEHIIINX HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOW JAESITeTbHOCTU
YEJI0BEKa,

- YMETh BBIIBJISTH XapaKTepHbIE
MpPU3HAKU U B3aUMOCBSI3b
W3YUYECHHBIX IOHATUH, IPUMEHSITh
COOTBETCTBYIOIINE ITOHATHUS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB M UX IPEBpAILEHU;
BBISBIIATH B3aUMOCBSI3b
XUMHAYECKHUX 3HAHUU c
HNOHATUSAMHU U TMPEJCTABICHUSIMU
JIpYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHUS
COCIMHEHUN  MEXITyHAPOJHOIO
Coro3a TEOPETUIECKOU u
IIPUKJIATHOU XUMHUU u
TpUBHUAJIbHbIE Ha3BaHUs
BOXHEHUINTMX BEIIECTB (ITHIICH,
alleTWwIeH, MIMUEepUH, (eHol,
dbopmanbaerun, YKCYyCHast
KUCJIOTa, TJIMLUH, yrapHbId ras,
YTIEKHUCIBIT ras, aMMHUaK,
raiieHas M3BECTh, HeralieHas
u3BeCTh, IMHUThEBAas CoAa U
JPyTUX), COCTaBJIATH (HOPMYJIBI
HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX
peakiuii, OOBACHATb HUX CMBICT,

HCIIOJIBb30BAaTh
XUMHUYCCKUX

MOJTBEPXKIATh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILUMHU
DKCIIEPUMEHTAMU M 3AIUCAMHU
YpaBHEHUH XUMHUYECKHUX
peakuuii;

- yMETb YCTaHaBJIUBATh
IIPAHA/IJIEKHOCTh W3Yy4EHHBIX
HEOPraHUYECKUX "
OpPraHUYECKUX BEIIECTB K
ONpENENEeHHbIM  KJlaccaM |
rpynmnam COEIMHEHU,
XapaKkTepu30BaTb MX COCTaB M
BaKHEHIITHIE CBOICTBA;
OINpeneaTh BUJIbI
XUMHYECKUX CBsizel
(KOBaJIeHTHas, VOHHas,
MeTalJIMyecKas, BOJIOPOIHAs),

TUIIbI KPUCTAJNIMICCKUX PCHICTOK




BEIIIECTB,; KJIacCH(pHUITIPOBATH
XUMHUYCCKHEC

peakiuy;

- chopMUPOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOU KapTHUHBI

MHpa, pojini XMMHUHU B IMO3HAHUU

SIBJICHUI MIPUPOJIbI, B
(GOpMUPOBAHUN MBIIUJICHUS H
KyJbTYPBI JUYHOCTH, ee

(YHKIIMOHAIBHONH T'PaMOTHOCTH,

HEOOXOMMON sl pelleHus
NPaKTUYECKUX 3a1a4 u
HKOJIOTUYECKH ~ OOOCHOBaHHOIO

OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOTHOM CPEAE;
- YMEThb NPOBOJAUTH PACUETHI 110

XAMHYECKUM  (dopMyllaM |
YpaBHEHHSAM XUMUYECKUX
peakuuMid ¢  HUCIOJb30BaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX  BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
MaccChl, o0beMa
(HOpMaJlbHBIE YCJIOBHS) TIa30B,
KOJINYECTBA BEIIICCTBA,
UCIIOJIb30BaTh CHCTEMHbIE
XMUMHYECKHe 3HAHMS Ui
HNPUHATHSA peleHni B
KOHKPETHBIX KU3HEHHBIX
CHUTYyaIUsX, CBSI3aHHBIX c

BEHICCTBAMU 1 UX IPUMCHCHUEM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpencTBa TIONCKaA,
aHanmm3a u
WHTEPIpETAIHN
uHpopMaIuu u
nH(pOpPMaLIMOHHbIE
TEXHOJIOTHH ISt
BEITIOJIHEHUST  3ajad
npodeccroHanbHOM
JEeSITeTbHOCTH.

B o6;1acTH IEHHOCTH HAYYHOT0 MO3HAHUSA:

- c(hopMUPOBAHHOCTb MHPOBO33PEHMS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO HA JUaJIore KyJIbTyp,
CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MeCTa B

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHNE SI3BIKOBOM 51
YUTATENIbCKOW  KYJBTYpbl ~ Kak  CpeACTBa
B3aPIMOII€I>JICTBI/ISI MCXKIY JIIOAbMHU U TTO3HAHUWA
MHPA;

- OCO3HAHME LIEHHOCTH HAay4YHOH JAEATENIbHOCTH,
TOTOBHOCTH OCYHICCTBJIIATHL IIPOCKTHYIO H
HCCIIEIOBATEIILCKYO JIESTETbHOCTh

WHIUBUAYAJIBHO U B I'PYIIIIC,

OgiaieHne yHMBEPCAIbHBIMH y4eOHbIMHU
M03HABATEJIbHbIMU AeiiCTBUSIMU:

B) padoTa ¢ uHdopmanuei:

- BIIQJICTh HABBIKAMH MOIy4YEeHUs] MHGOPMAIUU
U3  HCTOYHHKOB pa3HbIX  TUIIOB,
CaMOCTOSITETIBHO OCYILECTBIISTh MOUCK, aHAJIH3,
CHCTEMATU3aIIUIO u MHTEPIPETALIUIO

- YMEThH IJIaHUPOBATb u
BBIIIOJIHATH XUMHUYCCKHM
SKCIICPUMCHT (HpeBpaH_[eHI/ISI
OpraHn4eCKux BCIICCTB Ipn

HArpeBaHWM, TIOTyYeHHUE JTHIICHA
M  H3YYECHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  PEaKIMi  Ha
IBICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JICHaTyparus OeNKOB
Npyd  HArPEBaHWUH,  I[BETHBIC
peakimu  O€NKOB;  MPOBOAUTH
peaknuy ~ MOHHOTO  OOMEHa,
OMpEACNATh  Cpeay  BOIHBIX
pPacTBOpPOB, Ka4eCTBEHHBIC
peakuu Ha cyibdar-, kKapooHaT-
U XJIOPUJI-aHUOHBI, Ha KATHOH
aMMOHUSI; pemarb
SKCIIEPUMEHTAbHBIE 3a7aul T10
TeMam "Metamibr" u
"Hemetamibl'") B COOTBETCTBUU C
MpaBUIIaMu TEXHUKHU
0€30IaCHOCTH TIPH OOpAIICHUH C




UHpOpMaIU Ppa3IUYHBIX
(dhopM TIpeICTaBICHHS,

- CO37IaBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢
y4eToM Ha3HaueHHs1 MH(GOPMAIMU M IETICBOU
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (hopmy
NIPE/ICTABIICHUS M BU3YaJIH3allNH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(MOpMAIIK, €€ COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCTOJIL30BaTh CPENICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJOTHU B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3alad C COOII0JCHHEM

BUJIOB u

TpeboBaHU SPrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alLUThI
uH(popMaLy, MHPOPMAIMOHHONW 0e30MacHOCTH
JIMYHOCTH

BEILIECTBAMH U  J1aOOpaTOpPHBIM

00Opy/ZIOBaHUEM;  TPEICTABIISTH
pe3yIIbTaThl XUMHYECKOTO
dKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHHH  COOTBETCTBYIOIINX
peakiii  w  (QOpMyIHPOBATH
BBIBOJII HAa  OCHOBE  3THX
pe3yIbTaTOB;

- yMeTh aHATM3UPOBAThH
XUMHUYECKYIO uH(OopMaIuIo,
MOTy4aeMyto u3 Pa3HBIX

HCTOYHHUKOB (CPEACTB MAacCOBOU
uHpopmaiu, cetb MHTepHEeT u
apyrue);

- BJAJETh OCHOBHBIMU METOJAMH
HAYYHOTO TIO3HAHUSI BEIIECTB M
XUMHYCCKUX SIBIICHHUI
(HabmronieHue, W3MEpEHUE,
AKCIEPUMEHT, MOJICJIMPOBAHHUE);

- YMETh MPOBOJIUTH PACUYETHI IO

XUMUYECKUM  opMysaM U
YPaBHCHUSM XUMHYCCKHX
peakuuid ¢  HMCIOJb30BAaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
Macchl, oObema (HOpMaJIbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BATh

CHCTEMHBIC XUMHWYCCKHNE 3HAHUA

Ui TPUHSATHS  pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUCM

OK 04.
DddexTuBHO
B3aMMO/IEHCTBOBATh
u pabortath
KOJIJICKTHBE
KOMaHJIe.

B
n

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITETIBHOCTH U CaMOOIIPEEIIEHHUIO;
- OBJIQJICHNE HaBbIKaMH yueOHo-

WCCIIEI0BATEIbCKOM, IPOEKTHOM M COLMAIBHOMN
JESITEIBHOCTH;

Ogaanenne YHUBEPCAJIBHBIMHA
KOMMYHHMKATHBHBIMHU 1CHCTBUAMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMaTh M HCIOJIb30BaTh MPEUMYILECTBA
KOMAaH/IHOM U UHAUBUAYaJbHON paboThI;

- TPUHHUMATh LN COBMECTHOM JEATENIbHOCTH,
OpraHH30BbIBaTh M KOOPAWHUPOBATH JICHCTBUS
[0 €€ JOCTWKEHHIO: COCTaBJIATh IUIAH
JNEUCTBHN, PACHPENENsATh pPOJIA C YYETOM
MHEHHMH YYaCTHHUKOB OOCY)XKAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBAaTh M BBIIOJHATE paboTy B
YCIOBHMSX ~ PEalNbHOrO,  BHUPTYyallbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBHS;

- OCYILIECTBIISATh TIO3UTUBHOE CTPAaTErMYECKOe

- YMEThH IUIaHUPOBATb u
BBIIIOJIHATH XAUMHYECKHI
SKCIICPUMCHT (npeBpameHwI
OpPraHn4cCKux BCHIICCTB Ipu

HarpeBaHWH, TOTy4YEeHUE JTHIICHA
M  HU3yYEHUE €ro  CBOWCTB,
KaueCTBEHHBIE  pEakiMd  Ha
aIBAETUIbI, KpaxMmall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
Npyd  HArpeBaHWW,  IIBETHBIC
peakiuy  O€NKOB;  MPOBOAUTH
peaKknmuy  HUOHHOTO  OOMEHa,
ONpeNeNsiTh  Cpeay  BOAHBIX
pacTBOpOB, KaueCTBEHHBIE
peakimu Ha cynbgar-, KapOoHaT-
W XJOPUJI-aHUOHBI, Ha KaTHOH
aMMOHUSI; pemiarb
SKCIIEpUMEHTAIbHBIE 3aJaudl 0
TeMaM "Metasibr" u




MOBEICHUE B PA3MUHBIX  CUTYallUsX,
TIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITh
WHUIMATABHBIM

OsaaneHue YHHBEPCAIBLHbIMH
PeryJIsiITHBHBIMH JIEHCTBHSIMHU:

I) IPUHATHE ce0sl U APYTUX JIIOAeH:

- IPUHAMAaTh MOTHUBBI W apPryMEHTHl APYTHX
monien npu aHaJIn3e pe3yJIbTaToB
JeSITEIIbHOCTH;

- MpU3HAaBaTh CBOE MPaBO M TIPaBO JPYTUX
JIIOJCH Ha OIIMOKH,

- pa3BUBaTh CHOCOOHOCTh TIOHUMATh MHpP C
MTO3HIIMH IPYTOr0 YEIOBEKA,

"Hemetasuibl") B COOTBETCTBUM C
NpaBUIaAMHU TEXHUKU
0€e30MacHOCTH NpU OOpaIeHUH ¢
BELIECTBAMU U J1JA0OPAaTOPHBIM

00OpyZIOBaHMEM;  TIPEACTABIISTH
pe3yIbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH  COOTBETCTBYIOLIMX
peakimii U (GOpMyJIMPOBATH
BBIBOJBl Ha  OCHOBE  ITHX
pe3yJIbTaToB

OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCIIMTAHNS - chopMHPOBaTH TPEACTABICHUS:
ConelicTBOBaThH - c(hOopMHPOBAHHOCTH AKOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TOHUMaHUE BIMUSHUS COLIMAJIBHO- | €CTECTBEHHOHAYYHOW KApPTUHBI
OKpY’Karollel cpespl, | S)KOHOMHYECKUX —IPOLECCOB HA  COCTOSHHUE | MHPaA, POJIM XUMHHU B MO3HAHUH
pecypcocOepeReHHIo, TIPUPOTHON W COLMAIBLHOM CpPEIlbl, OCO3HAHHE | SBJICHUU MPUPOJIBL, B
NPUMEHATh  3HAHHA | [VIOOAIBLHOrO  Xapakrepa  9KOJOIHYECKHX (GOpPMHUPOBAHUM MBIIIJICHUS H
06 U3MeHeHuu | Ipodiem; KYJIBTYPbI JUYHOCTH, ee
KJIMMaTa, HPUHIMIbE | - [UIAHAPOBAHUE M OCYIIECCTBIICHHE JCHCTBHIA B | (YHKIIMOHAIBHON T'PaMOTHOCTH,
GEPEIKITHBOTO OKpY KAIOIel CpeJie Ha OCHOBE 3HAHWS IeJield | HEOOXOOMMOM A pelIeHMs
IPOM3BOJCTEA, YCTOWYHUBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> deKTHBHO AKTHBHOE HEMNpHATHE JCUCTBHUM, TPUHOCSIIUX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeHCTBOBAT s | BPEI OKpyKaroIIei cpene; OTHOLUCHHs K CBOEMY 3/10POBBIO
Ype3BBIMANHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJHOU CPEAE;
CHTYAIHSX. HeOIaronpusTHHIE 9KOJIOTHMYECKHE | - YMETh COOI0AaTh IpaBuIia
MOCTIEICTBUS HPEANPUHIMACMBIX | SKOJIOTHYECKU 11eJIecO00pa3HOro
JNEHUCTBUM, TPEAOTBPAILATh UX; MOBEJICHUSI B OBITY W TPYIOBOU
- paclLlupeHue  OIbITa JEATENbHOCTH | IESITEIbBHOCTH B HEJsIX
9KOJIOTMYECKON HANPaBIE€HHOCTH; COXpPaHEHHs CBOET0 3/I0pOBbS M
- OBJIQJICHHE HaBbIKAMHU y4eOHO- | OKpY>KaroIeil MPUPOTHON CPEJIbl;
HCCIICA0BATCIIbCKOM, IPOCKTHOU W COLIMAJIbHOH YYHUTHIBATh OIIACHOCTh
HACATCIIBHOCTH; BO3CUCTBUSA Ha JKUBBIE
OpraHU3MbI OIpeAETIEHHbBIX
BEIIIECTB, MOHUMAs CMBICIT
MoKa3ares MIPEESIbHON
JIONYCTUMOW KOHIIEHTpAIlUU
IIK1.3 - yYMEHHE OIpEeAeIATh KOHCTPYKTHBHBIE | - COPMHUPOBATH MPEICTABICHHUS:
ObecneunBaTh 0COOEHHOCTH Y3JI0B U JeTajeld IMOJBMKHOTO | O CBOWCTBAX METAJIOB, CIUIaBaXx,
0€301acHOCTb COCTaBa; BUJAX  KOppo3uH,  obiactu
JBUKEHUS - TIOHMMaHUE€  CHUCTEMbl  TEXHMYECKOIO | IPUMEHEHUS HEMETAINTMYECKUX U
MOJABUKHOTO COCTaBa | OOCIYXKMBaHHMSI W  PEMOHTAa  MOJBIXKHOTO | KOMIO3UIIMOHHBIX  MaTepHAJIOB,
cocraBa BUJAaX W CBOWCTBaxX TOIUIMBA,

CMa304YHbIX )41 3alllUTHBIX
Marcepuraliax, CBOMCTBaxX
HCOPraHNn4CCKUX u
OpraHN4YCCKUX COCHHHCHHﬁ,

MapKHUPOBKE U MEPEBO3KE I'PYy30B
10 YKeJIE3HOM JTopore.

B pE3yjibTaTeC OCBOCHUA NPOTpaAMMBI y‘-IC6HOFO npeaMeTa pealin3ycCTcda IporpamMmMa BOCIIMTAHUA,

HaIpaBJIEHHasl HA (POPMUPOBAHUE CIIETYIOMINX JINYHOCTHBIX pe3yiabTaTtoB (JIP):




JIP 2 IlposBASIOUINI aKTUBHYIO T'Pa)IaHCKYIO MO3UIINIO, IEMOHCTPUPYIOLUINI PUBEPKEHHOCTh
INPUHLIMIIAM YECTHOCTH, NOPSAIOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKH AKTHBHBIA M Y4YacTBYIOLIMI B
CTYACHYECKOM W TEPPUTOPUAILHOM CAMOYIIPABICHUH, B TOM YHCJE Ha YCIOBHIX IOOpPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIIMH M y4aCTBYIOIIUI B eSITEIbHOCTH OOIIECTBEHHBIX OpraHn3aluil.

JIP 4 IlposiBastominid U IEMOHCTPUPYIOIIMI YBaKEHUE K JIFOJASM TPyJa, OCO3HAIOLIUN LIEHHOCTh
cooctBeHHoro Tpyxa. Crpemsmumiics K (QOPMHUPOBAHHWIO B CETEBOH cpele JIMYHOCTHO U
npodeccroHATBHOTO KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIa.

JIP 16 Ilpuobperenue oOyyaroIIMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUI O MpaBWJIaX BeIEHUS
9KOJIOTMUYECKOro o0pa3a >KM3HM O HOpMax M TPaJULUAX TPYAOBOH JEATEIbHOCTH YEJIOBEKa O HOpMax U
TPaJULMAX TOBEICHUS YEIOBEKa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 ITonyuyenue o0y4aromuMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CAMOPEAIU3aLus JINYHOCTH.

JIP 30 OcyuiecTBIfoOmUNA MOUCK U HCIONb30BaHHE HWHPOPMAIUH, HEOOXOAUMON IS
3(PEKTUBHOTO BBHIMOTHEHUS PA3TUIHBIX 33724, MPOPECCHOHATHHOTO W TUYHOCTHOTO PA3BUTHSI.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIATLIAHBI

2.1 O0beM yueOHOH IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Bua yueOHoii paGoThl

O0BEéM B yacax

O0béM o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUIITHHBI 108
B TOM YUCIJIE:
OcHoBHOe coaep:kaHue 72
B TOM YHUCIJIE:
JIEKLIUH, YPOKHA 34
caMOCTOsITeNIbHas paboTa 36
MPAKTUYECKHUE 3aHITHS 28
1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE
B T.U..
TEOpEeTUIEeCKoe OO0yueHue 34
IIPAKTUYECKUE 3aHITHS 28
1a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHbIE PadoTHI 2
B coomeemcmeuu c yuebHnvim naanom no umozam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOILHOU Pabombl.
[Ipome:xxyTounasi arrectanus (B popme auddepeHnpoBaHHOTO 3a4€Ta) 2




2.2 TemaTn4yecKHuii IVIaH U COePKAHUE Y4eOHOM TN CHUIITTUHBI

1

4

HanMeHoBaHMe pa3/ieioB U TeM

Coaep:xanue yueOHOro MaTepnasa, NpaKTHYeCKHe U JJa00paTOpHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa o0y4yaroImmxcs

O0BeMm
4acoB

dopMupyemble
KOMIIeTeHIN U
(OK),IIK n
JIMYHOCTHBIE
pesyabTarsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 Ctpoenue aToMOB.
[Iepuoanueckuii 3aKOH U
MEpUONYECKas CUCTEMA
XUMHYeCKHX dj1eMeHToB ..
MenneneeBa

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumun. [lepuoauueckas
cuctema xumuueckux ieMeHToB /[.1. Menneneesa. CtpoeHue atoma

OK 01 OK 02
JIP 16,23,30

Conep:xxanue yueOHOro MaTepuaJia

CoBpemeHHasi MoJieIb CTpoeHUsT aroMa. CHMBOJMYECKUI S3bIK XUMUHU. XHUMHUYECKUIN 3JIEMEHT.
OnektpoHHas KoH(purypars aroma. Knaccubukaims XUMHYECKHX 3JeMeHToB (S-, p-, d-
3JIeMEHTHI). BajeHTHbIe 31eKTpoHbl. BaneHTHOCTb. DJIeKTpOHHAs MPUPOAAa XUMUYECKOU CBSI3H.
DNEKTPOOTPHULIATETIPHOCTh. BUIbI XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas,
BOJIOPO/IHAsT) U CIIOCOOBI e 00pa30BaHusl.

Ilepromnueckast cucrema xumuueckux dieMeHToB J[.M. MenneneeBa. DU3MYECKUN CMBICIT
Iepromnueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKHUX
JIIEMEHTOB, 00pa3yeMbIX MMM TMPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBHU C IOJIOKEHHUEM
XUMHYECKOro 3rieMenta B Ilepuommueckori cucreme. MUpPOBO33PEHYECKOE M HAYYHOE 3HAYEHHE
[lepromnueckoro 3akona [I.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTesibHasi padoTa o0yuaromuxcs Nel

Koncmekr, mnoaroroBka cooOmeHnid Ha TeMbl 10 BbIOOpy: HaHoTexHonOrHs Kak
IIPUOPUTETHOE HAIPABJICHUE Pa3BUTUS HAYKH U Ipou3BojcTBa B Poccuiickoir Denepanuy;
PaguoaxktuBHOCTh. Mcronb3oBaHME paJUOAaKTHBHBIX H30TONOB B TEXHUYECKUX ILIEJIAX.
PeHTreHoBCcKOE H3JIydeHME W €ro HUCIOJb30BaHME B TEXHUKE M MequluHe. Pemenue
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX 3a7ad IO BONpPOCAM: OCHOBHBIE IMOHATUS XHUMHUH,
OCHOBHBIE 3aKOHBl XUMHUHM. PacueTHele 3ajauyd Ha HaXOXKJIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIPHOM Macchl, ONpeeIeHUe MACCOBOM JJOJM XUMUYECKUX AJIEMEHTOB B CIOKHOM
BELIECTBE.

1.1. 2 MNpaxkruyeckoe 3anHaTHe Nel Pemenue npaxTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agad 1o T1eMe: "OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI W pacyeTbl IO YpaBHEHUSIM

OK 01 OK 02
I1K1.3




4

XUMUYECKHUX peakuui”

IIpopuabHble U NMPOoGeCcCHOHANBHO 3HAYUMbIE JIEMEHTBI COAEpP:KAHMSA: XUMHUYECKUE
SBJICHUSI B OCHOBE TEXHOJOTHYECKHX ONEpaluil Ha MNPEANPUATHIX >KEIE3HOJOPOKHOTO
TpaHcnopTa (HalulaBKa MPH PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX MOKPBITHH).

JIP 2,4,16,23,30

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne2

[Ton6op, ananus u npeodpazoBanue yueOHOro marepuana. [lonroroBka cooOrieHuii Ha TeMBbI
no BeIOOpPY: McTopust pa3Butus xumuueckoit Hayku B Poccuu; Bemmkue xumuku Poccum;
Kuznp n gesrensHocth .M. Mengeneena.

1.1.3 TIIpakTuueckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3agad no teme: llepmonmueckas cucreMa xuMmuyeckux auieMeHToB JI.M. Menneneesa.
Crpoenue aToMa

IpopuabHbie U NpPodecCHOHAIBHO 3HAYUMbIE 3JIEMEHThbI coaep:kaHus. OCHOBHbIE
XUMHUYECKHE 3aKOHBI, TECOPHH U YYEHHUS CIIOCOOCTBYIOT OoOjiee MOJHOMY M OCO3HAHHOMY
INOHUMAaHMIO XUMHUYECKUX IPOLECCOB Uil (POpMUPOBAHMS HAYYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsl KOJMYECTBEHHBIX pAacyeTOB M PEIICHHS MHOTME pacyeTHbIE 3aJa4u
IIPAKTUYECKOTI0 ¥ TEXHOJOTMYECKOrO 3HAUYCHUS.

OK 01 OK 02
I1K1.3
JIP 2,4,16,23,30

CamocTrosiTe/ibHasi padoTa odyyaromuxcsi Ne3

[TonGop, ananuz u npeodpazoBanue yueOHOro mMarepuana. [lonroroBka cooOrieHnii Ha TEMBI
1o BI>I60pyI PaIII/IOElKTI/IBHOCTI). Hcnonp3oBanne PAAOAKTUBHBIX M30TOINOB B TCXHUYCCKHUX
1essix. PEHTreHOBCKOE M3JIyUYeHHE U €T0 HCIIOJIb30BAHUE B TEXHUKE M METUITMHE.

1.1.4 TlpakTnueckoe 3ansitue Ne3 Pemienne skcrniepuMeHTANBHBIX 3ajad MO TeMe: THrmbl
XUMHYECKHX CBSA3eH. TUMBI KPUCTAIUIMUECKUX PELIETOK

IIpopuiabHbie 1 NpodecCHOHANBHO 3HAYUMBbIE JJIEMEHThI coaep:kaHus. KoMmruiekcHbie
COEJMHEHHUs, O0Opa30BaHHBbIE JOHOPHO-AKLUENTOPHOM CBSA3bIO, JUIA NPEAOTBpPALICHUS
00pa30oBaHMs HAKUIIM HA CTEHKaX KOTJIOB U B TEINIOOOMEHHBIX TPyOax OXJaKIEHUS Au3eieit
B TEIIOBO3aX

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

CamocrosiTeibHas padora odyuyarommuxcs Ned
[Tox6op, ananu3 u mpeobpa3oBaHue yueOHOrO MaTepHaa.

Pa3zpnen 2. Xumuueckne peakuuu

10/5

Tema 2.1 Tunel XUMHYECKUX
peakuui

2.1.1 Knaccudukaius 1 THITBI XAMHUECKUX PEAKIINH HEOPTaHMYECKUX COEIMHEHHH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




1 2 4

Conep:kanue y4e0HOro MaTepuaia
Knaccudpukanus v THUNBI XUMHUYECKMX PEAKIUA C y4yacTHEM HEOpPraHMYECKHUX BELIECTB.
CocraBieHrue ypaBHEHUH peakIUil COeAMHEHMs, Pa3lOoKEeHHs, 3aMellleHusi, oOMeHa, B T.4.
peakLMii TOpeHHsl, OKUCICHUSI-BOCCTAHOBIICHHUS.
VYpaBHeHUs ~ OKUCIEHUsA-BOcCTaHOBIeHUsA.  CreneHp  okucieHus.  OkucouTenb U
BoccTaHOBUTENb. (COCTAaBIEHHME W  YPaBHHUBAHUE  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuil MeToI0M 3JIeKTpoHHOro OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEaKLUU B
IIPUPOJIe, NPOM3BOACTBEHHBIX ITPOLIECCAX U KU3HEAESITEIbHOCTH OPraHU3MOB.
CamocTtosiTeibHast padoTa odyuarommuxcs Neb
AHanu3 u npeoOpa3oBaHue yueOHOM nHopMaLmy.
2.1.2 IlpakTtuyeckoe 3ansitue Ned4 PemeHue 5sKCepUMEHTAIBHBIX 3aJad IO TEME:
"OKHMCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEaKuu'"
IIpopuniabHble M NPodecCHOHATBHO 3HAYUMbIE 3JIEMEHTBI COJEpP:KaHUsl. 3HAUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PE€AKUMH B  NPHUPOAE M  HA  NPEANPUATHIX I1K1.3
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTEIBHO — BOCCTAHOBUTENIbHBIE MPOLECCHl KaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UU METANIOB, pa0OThl XUMUYECKUX HCTOUYHUKOB TOKA M aKKyMYJISITOPOB,
CrOpaHMsl TOIUIMBA B JU3EISIX TEIIOBO30B M T.A.
CaMmocTosiTesibHasi padoTa o0yuyarommxcst Ne6
[Ton6op, aHanmu3 U npeodbpa3zoBaHue yueOHOM HHPOPMALIUH.

Tema 2.2 DiiekTpoIuTHYECKAS 2.2.1 PacTBOpeHue Kak (PU3UKO-XMMHUECKHI MTPOIIECC. OK 01 OK 04

JUCCOMHANINS U HOHHBIHA 00MeH [1IK1.3

JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaia

Teopust 3MEeKTPOIUTHYECKON Tucconannu. MIoHbl. DIEKTPOIUTHI, HEAJEKTPOIUTHI. Peakumun
noHHOTo oOMeHa. CocTaBJICHHE peaKIuii HOHHOTO OOMEHA IyTeM COCTaBJICHUS WX TOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkIiu. 3aJaHusl Ha COCTABIICHUE
HMOHHBIX pEeaKIInil.

[IpakTrueckoe UCMOIB30BAHUE PEAKIIM MOHHOTO OOMEHA U THUJIPOJIN3a B TEXHOJIOTHYECKUX
MPOIECCAX JKEJIE3HOAOPOKHOTO TpaHcnopTa. [[oHATHA: TanbBaHOCTETHS, TAIbBAHOILIACTHKA,
MX IPAKTUYECKOE 3HAYEHHUE B KEJIE3HOJOPOKHOM XO35IMCTBE.

CamocrosiTeibHas padora odyuyaromuxcs Ne7
Ananus u mpeobpazoBanue yuyeOHoW mH(popmarmu. [loaroroBka cooOmieHnid Ha TeMy MO
BeIOOpY: [lpakTHdeckoe NpHMEHEHHE D3JIEeKTpPOoNn3a: padUHHPOBAHME, TaJIbBAHOIUIACTHKA,




1 2 3 4
raJIbBAaHOCTETUS.
2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnmemoBaHue CBOWCTB 3JEKTPOJIMTOB.
Onpenenenne pH cpeasl pactBopoB. Teopus 3IEKTPOIUTUUECKON Juccoranuu’ OK 01 OK 04
IIpoduiabHbie 1 NPOoQdecCHOHATBHO 3HAYUMBbIE JIEMEHTBI COAePKAHUA. AKKYMYJIATOPHI: 2 IIK1.3
HOPUHIUI UX pabOThl, UX IPUMEHEHHE B TATOBOM IOJABHKHOM COCTAaBe. TP 4,16,23,30
CamocTosiTesibHasi padoTa odyuarommuxcst Ne8 1
AHanu3 u npeoOpa3oBaHue yueOHOM nHopmaluy.
2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakuuu nonnoro oomena. I'maponus coneir”
IpoduabHbie 1 Npo¢ecCHOHATBHO 3HAUYMMbIE 3JIeMeHThI coepxkanusd. [[puMmenenue Ha OK 01 OK 04
KEJIe3HOIOPOKHOM TPAHCHOPTE PEAKIIMU HOHHOTO OOMEHa JJIsi yMAr4eHUs BOJbI (CHUKEHHE 2 I1K1.3
KOHIIEHTpAllUl MOHOB Ca®* u Mg2+) B CHCTEMaxX OXJIQXKJIEHMS TEIIOBO3HBIX JBHUTATEIIEH M JIP 4,16,23,30
J3enb-1oe310B. ['uaponns Ha npenpUATHSIX JKEIE3HOI0POKHOI0 TPAHCIIOPTa.
CamocrosiTeibHas padora o0yuyaromuxcs Ne9 1
Ananus u npeobpazoBanue yueOHOM nHpOpMALHH.
Pasnea 3. CtpoeHue BemecTBa H CBOMCTBA HEOPraHUYeCKHUX BellecTB 14/7
Tema 3.1 Knaccudukanus, | 3.1.1 OcHOBHBIE KITACCHI CIIOKHBIX HEOPTAHUYECKUX COETUHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpOCHUE I1K1.3
HEOPraHUYECKHUX BEILECTB JIP 4,16,23,30
Copaepxxanue yueGHOro MaTepuaJia
[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
CloXHbIe BemecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHBI,
KHUCTIOTBI, COJIM). B3anMOCBSI3b HEOpraHMYECKHX BEIIECTB. ATrperatHble COCTOSHUS
BenlecTBa. Kpucrannumueckue u amopgHble BelecTBa. THIBl KPUCTAIIUYECKHX PELIETOK 2
(aTomMHasi, MOJIEKyJIsIpHasi, WOHHAs, MeTaJUIMuecKas). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BEIIECTBA OT THUMNA KPUCTALIMYECKOM PEMIETKH. 3aBUCHUMOCTh XUMHUYECKOW AKTHMBHOCTH
BEIIECTB OT BHUAA XUMHUECKOM CBSI3M U TUIA KpHUCTANIM4ecKoil pemerku. [IpuumHbl
MHOTroo0Opasusi BELIECTB
CamocrosiTeibHas padoTa odyuyarommuxcs NelQ 1
Ananus u npeoOpazoBaHue yueOHOM nHPOpMAIHH.
3.1.2 IIpakTuyeckoe 3ansitue NeS PerieHne sKCiepUMEHTANIbHBIX 33/1a4 110 TeMe: YucToie OK 01 OK 02
BelIeCTBa U cMecH. J{ucnepcHble CUCTEMBI. 2 K13
IIpodguiabHbie 1 NPopecCHOHAIBLHO 3HAYMMBbIE JJ1eMEHThI coaep:kaHus. CTEKIOIIACTUK TP 4.16 '23 30
»10,25,

KaK OCHOBaA JJIs1 U3IrOTOBJICHHA /:[eTaneﬁ BaroHoOB.
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CamocTrosiTesibHasi padoTa odyuaromuxcsi Nell

[Ton6op, ananu3 u mpeodbpazoBanue yuyebHoro marepuana. [loaroroBka cooOIieHuit Ha TEMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MNPHPOJE, TeXHUKE, ObITy; Ilmazma— uerBeproe
COCTOsIHUE BelecTBa; ['pyboaucnepcHble CUCTEMBI, UX KJIaCCU(pHUKAIM U UCIOJIb30BaHUE B
npodecCHOHATIBHOM e TeNIbHOCTH; [IpiMeHeHne CyCcrieH3uil 1 SMYJIbCHI B CTPOUTEIILCTBE.

Tema 3.2 ODusuko-xUMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX BEILIECTB

3.2.1 Metamnsl. [Tonoxenne B [ICXD J[.U. MenneneeBa, ocooeHHOCTH cTpoeHus. Koppo3us
MeTaJJIOB. METO/IbI 3aIIUTHI KOHCTPYKIIHHA MOJABHKHOTO COCTaBa

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaJia

Mertamnbl. OOue pusnueckre ' XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHUS.
3HaueHHE METAJIOB M HEMETAUIOB B TMPHUPOJEC U IKUZHEAEATECILHOCTH YEJOBEKa W
opranu3mMoB. Koppo3usi MeTamnoB: BHUIBI KOPPO3HH, CIOCOOBI 3alIUThl METaNIOB OT
KOppO3UH

CamocrosiTeibHast padora o0yuarommuxcs Nel2

[TonGop, ananu3 u mpeoOpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOmieHMid Ha
TeMy 1o BbIOOpY: JKenme3o — Kak OCHOBHOM KOMIIOHEHT MHOTHX CIUIaBOB. lIpumMenenue
METAJJIOB M MX CIJIaBOB B KAaueCTBE KOHCTPYKLMOHHBIX MaTEpUAlIOB Ha MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. Koppos3usi MeTannoB, OCOOEHHOCTH KOPPO3UOHHBIX
IIPOLIECCOB, MTPOUCXOSAIINX HAa 0OBEKTAX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTaUid Ha TeMy MO BbIOOpY: McTopus monydeHHss W TPOU3BOJICTBA
amoMuHMs. Ponp  MeTalioB B MCTOPMM  4e€IOBE4YeCKOM muBwimsauuu. Mcropus
OTEUYECTBEHHOM YepHOM MeTaurypruu. McTopusi OTeuecTBEHHOW LBETHOW METaJULypIHH.
XuMHUST METaJUIOB B MOEH NpOQPecCHOHATIBHON IesTeTbHOCTH. 3aBUCUMOCTh CKOPOCTHU
KOpPpO3UU OT YCJIOBUU OKpy»Katomeil cpensl. Knaccudukanus Koppo3uu MeETauioB IO
pa3znuuHbIM npu3HakaM. CriocoOsbl 3allUThl METAJUIOB OT KOppo3uu. [Ipons3BoacTBO UyryHa u
CTaJH.

3.2.2 Tlpaxktuuyeckoe 3aHsiTMe Ne6 Pemenue HKCHEpUMEHTAIBHBIX 3a4a4 MO TEMe:
"Metasr"

IIpoduabubie n NpodeccHOHATIBLHO 3HAYUMbIE YJIEMEeHThI cojiep:kaHus. JIoKOMOTHBHOE
U BaroHHO€ XO3fHCTBAa KaK OCHOBHbIE IOTpeOMTENM LBETHBIX METAIJIOB Ha
KEJIE3HOIOPO’KHOM TPAHCIIOPTE.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTtosiTeibHast padoTa odyuarommuxcs Nel3
PemeHne mNpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM HA CBOMCTBA, COCTAB, IOJYYEHHE H




2

4

0e30IMmacHOe UCII0Ib30BaHUE METAJUIOB B 6I>ITy )41 HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA.

3.2.3. Hemeramel. [Tonoxenue B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copnepxxanue yueOHOTro MaTepuaJia

Hewmeramnpl. OOume ¢usnueckue MW XMMUYECKHE CBOWCTBA HEMETAUIOB. THIUYHBIC
cBoiictBa HemetayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIUHEHHM
HeMmeTaJsIoB. [IpuMeHeHne Ba)XKHEUITMX HEMETANIOB U UX COCUHEHHUH B XKEJIE3HOAOPOKHOM
xo3siiictBe KpyroBopoThsl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE

CamocrositeibHas padora o0yuaromuxcs Nel4
[Tonbop, ananu3 u npeodbpazoBanue yueOHONH HHPOPMALIUH.

3.2.4 TlpakTuyeckoe 3aHsTHe Ne/ PemieHue O>KCIIEPUMEHTAIBHBIX 3a/ad 10 TEMe:
"Hemertaynsr"

IpopuabHbie 1 NMPodecCHOHANIBHO 3HAYUMBbIE JIEMEHThI coaep:kaHus. [IpumeHeHue
KpUNTOHa B (apax NOABMKHOTO coctaBa. DTOp — KOMIIOHEHT >XKHJIKOW CMa3Ka JyIs
YMEHBIICHUS TpPEHUsl JeTajeid M y3J0B MOJABMKHOrO cocraBa. KpemHuil - 3jeMeHT
HHTCIPAJIbHBIX MUKPOCXCM CUCTCM YIIPABJIICHUSA ABUKCHHUECM ITOC310B.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHas padora odyuaromuxcs Nel5

PemieHne nNpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha CBOWCTBA, COCTaB, IIOJIy4CHUE U
0e301acHOe HMCIOJIb30BaHNE HEMETAIUIOB B OBITY M NMPAKTHUYECKOW AESTEIbHOCTH YeJIOBEKA.
I[TogroroBka cooOmeHuit Ha Temy 10 BbIOOpYy: IlpuMeHeHHME HEMETaIOB B
JKEJIE3HOJOPOKHOM X03sicTBe. [IpaBuia nepeBo3ku HEMETAJUIOB I10 YKEJIE3HOM I0poTe.

Tema 3.3 Wnentudukamms
HEOPraHUYECKUX COeTUHEHUH

3.3.1 I'enernyeckas CBsA3b HEOPTaHMUECKUX COCTUHEHUI
HNrorosas konTpoJbHasi padora Nel

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOIro MaTepuaJia
XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BeIecTB  (OKCHIOB,
THIPOKCHIOB, KHCIIOT, COJICH ¥ JIp.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB MPOCTHIX
BEIIIECTB, BOJOPOJHBIX COEIWHEHWH, BBICIINX OKCHJOB W THIPOKCUIOB. MnmeHTndukanus
HEOPTraHWYECKHX BEMIECTB C HCIOJIB30BAaHHEM WX (U3UKO-XUMHYECKHUX CBOWCTB,
XapaKTEPHBIX KAU€CTBECHHBIX PEAKITUI

Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero)
O0si3aTenbHas ayAMTOpPHAs yueOHas Harpyska (Bcero)

48

32




MPAKTUYCCKUC 3aHATUA
nabopaTopHbIe 3aHATHS (PabOTHI)
camocCTosTeNbHas paboTa
KOHTPOJIbHAS paboTa

14

16

Pasnea 4. Ctpoenue u cBoiicTBa Opr

AHHYEeCKHX coeJHuHeHU

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

4.1.1 TTonsiTue 00 OpraHMYECKUX BEIIECTBAX, MX IPUMEHEHUE Ha )KEJIEe3HOU J10pore.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copnepxxanue yueOHOIro MmaTepuaJia

[losiBieHre M pa3BUTHE OPraHUYECKOM XMMHUHM Kak Haykd. lIpeamer opraHudeckond XWMHU.
MecTo U 3HaueHUE OpPraHMYECKOM XMMHH B CHCTEME ECTECTBEHHBIX HAayK. XHMHUYECKOE
CTPOCHHE KaK IIOpANOK COCIUHEHUs AaTOMOB MOJIEKYJI€ COIJIaCHO HUX BaJCHTHOCTH.
[TpuMeHEeHnEe OpraHMYECKUX BEILECTB Ha JKEIE3HOM 10pore

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Nel6
[Ton6Gop, ananu3 u mpeoOpazoBanue ydeOHOW uHPopManmu. [loaroroBka cooOmieHui Ha
TeMbl 10 BBIGOPY: JKmsub u nmestensHocTh A. Kekynme. JKusmp u jestensHocts M.
bepuenunyca. XKusnb u gesrenpHocts @. Bemnepa.

4.1.2 Teopust A.M. Bytneposa. Knaccuduxanus opraHu4ecKkrux BEUIeCTB.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOIro MaTepuaJia

[TonoxxeHust TeEOpUM XMMHUYECKOTO CTPOEHUsl opranndeckux coequHennit A.M. Byrtneposa.
YraepoaHsblil CKENeT OPraHMYECKOM MOJIEKYJTbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
cTpoeHusi Monekya. M3omepust u uzomepsl. llonstue o dyHkuuoHanbHOW rpymmne. Panukan.
[TpuHIMTIBI KITAacCH(UKAIIMKM OPTaHUYECKUX COeNMHEHWH. MeXayHapoaHas HOMEHKIATypa |
MPUHIKIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTMHEHUN

CamocrosiTesibHasi padoTa o0yuaromuxcs Nel7/

[Tonbop, ananu3 u mpeoOpazoBanue yueOHOU mHpopmammm. IlogroroBka cooOmieHW Ha
TeMy 1o BbIOOpY: JKu3Hb u nesrenbHocTh A.M. bytnepora. )Ku3np u nesrenbHocTh B.B.
MapkOoBHHMKOBA

Tema 4.2 CBoiicTBa OpPraHUYECKUX
COCIMHEHUI

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTHYECKHH PSI.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




Conep:kanue y4e0HOro MaTepuaia

[IpenenbHbIe yTaeBOAOPOABI (JIKAaHBI U NUKJIOATKaHbI). (OCOOCHHOCTH KIacCHU(PUKAIMKU W
HOMCHKJIATYpPbI, HW30Mepus, (U3MYECKHE CBOWCTBA, XWMHUYECKHUE CBOHCTBA, CIIOCOOBI
nonyueHus. [opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TEIUla B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOHBIX YTICBOAOPOAOB, HAXOXKICHHE B IPUPOJIE
U IPYMEHEHHUE aJIKAHOB.

CamocTrosiTe/ibHasi padoTa odyyaromuxcsi Nel8

[Ton6Gop, ananu3 u mpeoOpazoBaHue yueOHOW uHpopManmu. [loaroTroBka cooOmieHui Ha
TEMy 10 BBIOOPY: DKOJOTHMYECKHE AaCTEKThl HCIOIB30BAHUS YTIEBOJOPOIHOTO CHIPHS.
XUMHUSI YTIICBOJOPOIHOTO ChIPhs U MOsI Oy TyIiasi CeIUaIbHOCTb.

4.2.2 Tlpaktuuyeckoe 3aHsiTMe Ne8 Pemenue SKCHEpUMEHTAIbHBIX 33434 IO TEME:
"CpaBHUTENIbHASA XapaKTEPUCTHKA METaHa 1 3TaHa"

IIpopuabubie M NpodecCHOHAIBLHO 3HAYHMMBbIE 3JIeMEHThI cojaep:kaHus. Kunkue
yIaeBoAopoAbl (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATEIIIX BHYTPEHHETO CrOpaHUs MOABIYKHOTO COCTaBa JKEJIE3HOAO0POKHOTO TPAHCIOPTA.
TBepable yrieBonopoasl (mapauHbl) — KOMIOHEHTHI )KUJKUX CMa30K, UCIOIb3YEMbIX IS
CMa3Kd TPYIIMXCS Y3JIOB TEIJIOBO3HBIX JBHTraTelieil, OCEBBIX MOIIIMIHUKOB BaroHOB
3JIEKTPOBO30B, TEINIOBO30B. [ aJloreHNpoU3BOIHBIE YITIEBOJIOPO/IbI - B KAUECTBE XJIaJareHTa
B pehproKepaTOpHBIX BaroHax.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTrosiTesibHasi padoTa o0yuyarommxes Nel9

Brrancienust o ypaBHEHHIO XUMHUYECKOW peakimu (Macchl, 00bEMa, KOJIMYeCTBA UCXOTHOTO
BEIECTBA MJIM MPOJYKTA PEAaKIHU IO MU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WM MPOJIYKTOB PEAKIINHN).

4.2.3 Ankensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHHS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHble (aJkeHbl, ankuHbl M ankajgueHsl). OcoOeHHOCTH Kilaccu(UKauu U
HOMEHKJIATyphl, H30MepHus, (U3MUECKUEe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nojsyuyeHus. I'opeHue aleTuaeHa Kak HMCTOYHHUK BBICOKOTEMIIEPATypHOTO IUIAMEHH JUIS
CBapKM U pe3Ku MeTauioB. [IpakTHueckoe IPUMEHEHHE QJKEHOB M aJKaJUuEHOB B
JKEJIE3HOAOPOKHOM XO35IUCTBE
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CamocTrosiTesibHasi padoTa odyuaronuxcsi Ne20
ITon6op, ananu3 u npeodbpazoBaHre yueOHOW MHPOPMAIIHH.

4.2.4 Ilpaktuyeckoe 3ansitue Ne9 PemeHue SKCIEPUMEHTANBHBIX 3aJad IO TEME:
"[losmy4yeHue 3TUICHa U U3y4YEHHE €r0 CBOMCTRB"

IIpoduiabHbie U npodgeccHoOHANbHO 3HAYHMMBbIE 3JIEMEHTBI cofepkaHus. [IpumeHeHus
HOJMMEPOB Ha MPEANPHUATUAX >KEIE3HOAOPOKHOIO TPAHCHOPTA JUIsl 3JIEKTPOU3OJIALMH,
PYKAaBOB TOPMO3HOH CHCTEMBI IO€3/I0B, TNPHUBOJHBIX PEMHEW, HOOHHUTOBBIX COCY/OB
AKKyMYJISITOPOB, JETaJeH U 3aIIUTHBIX MOKPHITUI HA KeJIe3HOJOPOKHOM TPaHCIIOpTE

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne21

Beruuciienus mo ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJUIECTBA HCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3
WCXOJIHBIX BEIIECTB WJIM IPOJTYKTOB PEAKIINH).

4.2.5 TIpakTtuyeckoe 3anaTHe NelO PemeHune sKCHepMMEHTaNIbHBIX 3a7ad 1O TEME:
"ALIETHJICH U €ro TOMOJIOTH" (AJIKUHBI)

IIpoduiabHbie U npodeccHOHATBHO 3HAYHMMBbIE JJIEMEHTBI coAep:kaHusA. [Ipumenenue
HOJMMEPBl HA OCHOBE IPOU3BOJHBIX AJKMHOB B KAa4eCTBE M30JISILMHU 3AILUTHBIX 000JIO0YEK
KaOeNbHBIX M3/IENUN U MPOBOAOB, BHYTPEHHEH OTHIENKH MAaCCa)KUPCKUX BarOHOB M BaroHOB
JIEKTPOIIOE3/10B

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTosiTesibHasi padoTa o0yuyarommxcs Ne2?2

[TonGop, ananu3 u mpeobpazoBanue yueOHOU mH(popmanuu. [logroToBka cooOrieHuir Ha
TeMy 10 BbIOOpYy: IIprMeHeHHWe amneTHieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHIX
KeJIe3HOIOPOKHOT'0 TPAHCIIOPTA.

4.2.6 Apennl. CocTaB, CTpOSHHE, ITOJTYICHHE

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xaHue y4edOHOTr0 MaTepuaia
Oco0eHHOCTH KJIaCCH(HUKAMA W HOMEHKIIATYphl, HW30MEpHs, (PHU3NYECKHE CBOWCTBA,
XHUMHYECKHE CBOMCTBA, CIIOCOOBI MOTyUEHHUSI.

CamocTosiTesibHasi padoTa o0yuyarommxes Ne23

[TonGop, ananu3 u mpeobpazoBanue ydeOHOU mH(popmanuu. [logroToBka cooOrieHuil Ha
TeMy TI0 BbIOOpPY: IIpuMeHeHWEe apeHOB W WX TOMOJIOTOB Ha MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO ~ TpaHCMOpTa.  [OKCHYHOCTH  apOMATUYECKUX  YTIIEBOJOPOJIOB.
S MOXUMUKATEL.




2

4.2.7 TIpakTtuyeckoe 3aHaTHe Nell PemeHne sKCHepMMEHTANIbHBIX 3a7ad IO TEME:
"CpaBHUTENIbHAA XapaKTEPUCTHUKA CITUPTOB"

IIpoduiabHbie U NpodgeccCHOHATBHO 3HAYUMBbIe JJIeMeHThl coaep:kaHus. OIHOATOMHBIE
CHOMPTBl — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUAIOB HaXOAALIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MaCCaXUPCKUX U IPYy30BbIX BarOHOB;
IUIACTU(QUKATOPBI, NPUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsax
NOJBUKHOTO cocTaBa MU T.1.). [IpuMeHEHHE STUIEHITIMKOJIA M TJIUIEpUHA B KadyecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJAXKICHUSA JABUraTeseil BHYTPEHHErO CrOpaHus;
TUIPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKMJIKOCTEH B MOJBM)XKHOM COCTaBe
JKEJIE3HOJOPOKHOr0 TpaHcnopTa. [IpakTuyeckoe 3HaUeHHE apOMaTHUYECKUX CIUPTOB U UX
IIPOM3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SAUCTBE. Y CIOBUSI IEPEBO3KU CIUPTOB I10 JKEJIE3HOU
Jopore

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTrosiTejibHasi padoTa odyuaronuxcsi Ne24

[TonbGop, ananu3 u mpeoOpasoBanue yueOHOW umHPopManmu. [loaroTroBka cooOmieHui Ha
TeMy 1o BbIOOpPY: IIpakTHyeckoe 3HaAUYEHHE OJHOATOMHBIX CIIUPTOB B KEJIE3HOJIOPOKHOM
xo3siicTBe. IlepeBo3ka CHUPTOB MO JKEIE3HOM J0opore, MapKUpoOBKa Trpy3oB. MeTaHON:
xeMomus U xeMopoOust. DTaHOI: Beluyaiiiiee 0Jaro u CTpaurHoe 3710. AJIKOTOJIU3M H €ro
npodunaktuka. [IpakTuueckoe 3Hau€HHWE MHOTOATOMHBIX CIHUPTOB B IKEJIE3HOAOPOKHOM
x03s1cTBE. [lepeBo3Kka apoOMaTHUYECKUX CIIUPTOB IO KEJIE3HOM 10POre, MapKUPOBKa I'PY30B.

4.2.8 Anpneruasl. Kap6oHoBsie kucioTel. CocTaB, CTpOeHHUE, KiIacCUpUKAITUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kanue y4e0HOIro MaTepuaia

OcoOenHocT KJIacCU(PUKAIMM W HOMEHKIATYphl, H30Mepus, (HU3UUYEecKHe CBOICTBA,
XUMHUYCCKUC CBOﬁCTBa, CIOCOOBI IMMOJTy4YCHUA. Mpgb1a Kak coOnM BBICIINX Kap60HOBI>IX KHCJIIOT,
ux Moroniee nerctaue. CioxHble 23QHUPbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocTrosiTesibHasi padoTa odydaromuxcsi Ne25

[Ton6op, ananu3 u mpeoOpasoBanue ydeOHOW uHPopManmu. [loaroToBka cooOrieHU Ha
TeMy TIO0 BBIOOpPY: MypaBbHHAs KUCJIOTa B MPUPOJE, HAYKEe W MPOU3BOACTBE. McTtopus
ykcyca. [IpakTudeckoe 3Hau€HUE AalbJETHIOB M HMX MPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka aIbJETHIOB MO JKEJIE3HOW JOpOore, MapKHpPOBKa TPYy30B.
[TpakTHyeckoe 3HayeHHE KApOOHOBBIX KUCIOT M HUX MPOHU3BOAHBIX B KEIE3HOIOPOKHOM
xo3sicTBe. llepeBo3ka KapOOHOBBIX KHCIOT MO KEJE3HOM Jopore, MapKUpOBKa TI'PY30B.
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HpaKTI/I‘-ICCKOG SHAYCHHUC )XUPOB U UX IMTPOU3BOJHBIX B JKCJIC3ZHOAOPOKHOM XO03SMCTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBoiicTBa albJerua0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NPOPecCHOHAIBLHO 3HAYUMbIE 3JIEMEHThI CoAep:kaHusi. MypaBbUHBII
aNbJIeTHl KaK KOMIIOHEHT OakeJIMTOBOrO Jiaka, SBJSIOUIMMCS aHTHKOPPO3HOHHBIM
MOKPBITUEM [JIs BaroHoB. TEKCTOJMT Kak OCHOBA JJi W3TOTOBJICHHS 3yO4yaThIX KOJIEC,
BKJIAJIBIIICH MOJIIUITHUKOB, a TAKXkKe KaK 3JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUISL W3TOTOBJICHUSI TPYILIMXCS JI€Tajed JTUCKOB CIEIUICHUS U TOPMO3HBIX KOJIOJOK Ha
JKEJIE3HOAOPOXKHOM TpaHcnopTe. [IpuMeHeHne aneTtoHa B KEJIE3HOIOPOKHOM XO3AKMCTBE
[IpumeHeHue 1maBesieBOM KUCIOTHI JJIsi OYUCTKH METAJUIOB OT P)KABUMHBI U HAKHUIIMA, B TOM
yHuclie ¥ B KOTJIaX JIOKOMOTUBOB. [lepeBo3ka M MapKHpOBKa albJETHJIOB U KapOOHOBBIX
KHUCJIOT I10 KEJIE3HOM J0pOore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocTosiTesibHasi padoTa o0yuyarommxcs Ne26

Brruncienus o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCTBA UCXOTHOTO
BEIIIECTBA MJIM NMPOAYKTa peaklUH 10 W3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3
MCXOJHBIX BEIECTB WK IPOAYKTOB peakiuu). Penienue cxem npeppaiieHui

4.2.10 IIpakTtnuyeckoe 3ansTue Nel? PemieHne SKCIIEpUMEHTAIBHBIX 3a7ad 110 TEME:
"Cnoxusle 3¢upsl. Kupsl. [Toustue o CMC"

IpopuabHble U NPOPecCHOHATBLHO 3HAYMMbIE JJIeMEHTBhI colep:kaHusi. byTunanerar
KaK KOMIIOHEHT TIEHTa(TaJeBbIX AMaJiei, HCIOJNB3YEMBIX IS OKPACKH IacCaKUPCKUX
BaroHOB M JIOKOMOTHBOB; JJIEKTPOHU3OJSIIMOHHBIX JIAKOB, MPUMEHSEMBIX IpPU PEMOHTE
TATOBBIX JBHTaTelIed. MBIIA BBICIIUX JKUPHBIX KUCIOT KakK 3aryCTHUTENH B TUIACTHYECKUX
CMa3Kax, MPUMEHSEMBIX B Pa3NUYHBIX MEXaHM3MaXxX JUIS CMa3KH MOAIIUITHUKOB, 3yOUaThIX
KOJIeC, BUHTOBBIX M IIEMTHBIX NIepeiay, NIAPHUPHBIX COSTUHEHUH U TIp.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHast padoTa odyuarommxcs: Ne27

[ToaroToBka coobmennii Ha Temy 1o BeIOOPY: CrokHbIe 23(hUPBI M UX 3HAYEHUE B TIPUPOJIC,
OBITY ¥ TIPON3BOACTBE. JKUPBI KaK MPOTYKT MUTAHUSI U XUMHUYECKOE ChIPhE. 3aMeHa KUPOB B
TEXHUKE HEMUIIEBBIM ChIpbeM. HexBaTka MTpOJOBOJILCTBUSI Kak TIyo0anbHas mpodiiema
yeloBeYecTBa M MyTH ee pelleHus. Mpuia: mpomioe, Hacrosiee, Oynymee. CpeacTtsa
TUTHEHBl Ha OCHOBE KHUCJIOPOJCOJEPKAIIUX OpPraHMYECKUX coeAuHeHud. CHHTETHYeCKue
moromue cpeactsa (CMC): TOCTOMHCTBA M HEJIOCTATKH.

4.2.11 AMUHBI. AHUIUH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




1 2 4
Conep:kanue y4e0HOro MaTepuaia
OcobeHHocTH KJIacCH(PUKAIMK W HOMEHKJIATYpbl, H30MepHs, (PU3NYecKre CBOWCTBA,
XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJTYYCHHUS.
CamocTosiTesibHasi padoTa o0yuyarommxcs Ne28
[TonGop, ananu3 u mpeobpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOrieHui Ha
TeMy 1o BbIOOpY: JKusHb u gesarensHocTh H.H. 3uHWMHA. AHWIMHOBBIC KpacHTENH.
[TpakTHdeckoe 3HAaYCHWE aMHHOB M WX TPOM3BOJHBIX B JKEJIC3HOIOPOKHOM XO3SHCTBE.
[TepeBo3Ka aMHHOB 10 JKEJIE3HOU JOpOre, MApKUPOBKA IPY30B.
4.2.12 JlabopaTopHoe 3aHsiTue (padora) Ne4 "Awmunokucnorsl. benku. PacnosnaBanue
BOJIOKOH"
IpoduabHbie U MpodecCHOHATBHO 3HAYHMBbIE JJIeMEHTHI coaep:kaHusi. KampoH — kak OK 01 OK 02
KOMIIOHEHT BHYTpPEHHEH OTAENKH MOJBHKHOTO cocTaBa. [IpumeHeHHe Kiies Ha OCHOBE OK 04
nojivaMuia B BarOHOCTPOCHHH [UIsl CKJIEMBaHUS. MHIIOpA-MoOpoIuiacT — Kak OCHOBa JUIS [1IK1.3
TEIUIOM3OJSIIIMA ~ M30TEPMUYECKUX, MAaCCAXKHUPCKUX U pedprKepaTOpHBIX  BaroHOB. JIP 4,16,23,30
TexHUYecKuil BOWJIOK KakK MPOKJIAJ0YHBIA Marepual B Oykcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB.
CamocrosiTesibHasi padoTa odyuarouuxcsi Ne29
[Ton6Gop, anamm3 u mpeoOpaszoBanue ydeOHOU mHPopmanuu. [loaroroBka cooOmeHnii Ha
TeMy MO BbIOOPY: 3HaueHHWE aMHUHOKAIpPOHOBOW M aMHUHOYHAHTOBOW KHCIOT ISl OOBEKTOB
JKEJIE3HOJOPOXKHOTO  TpaHcmopTa. buocwHTe3 OenkoB. XWMHUUYECKHE BOJOKHA H WX
MPUMEHEHHE Ha JKeJI€3HOI0POKHOM TPaHCIIOPTE.
Tema 4.3 Nnentudukanus | 4.3.1 JlaboparopHoe 3ansaTue (padora) Ne5 "CpoiicTBa yriaeBoaos" OK 01 OK 02
OpPTaHUYECKUX BEIIECTB, ux | [Ipodpuibubie U NMpodeccHOHATILHO 3HAYMMBIE JJIeMEHTHI coaep:xkaHusi. [IpumeHeHue OK 04
3HaYeHUE U MPUMEHEHHUE B OBITOBOW | MPECCOBAHHON JIPEBECHHBI JJIsi BKJIQJBIIICH MOMIIMIHUKOB, BTYJOK, OINOPHBIX IUIMT, I1K1.3
Y TPOU3BOJICTBEHHOM IESATEIHHOCTH | M3TOTOBJICHHUS IIECTEPEH MOJIBHIKHOTO COCTaBa KEJIE3HOAOPOKHOTO TPAHCIIOPTA. JIP 4,16,23,30
YesioBeKa CamocrosiTeibHast padota odyuarommuxcsi Ne30
[Tonbop, ananu3 u mpeoOpazoBanue yueOHOU mHpopmammu. IlogroroBka cooOmieHW Ha
TeMy 10 BbIOOpY: YTINeBoAbl M HUX poib B JKUBOM mpupone. Pa3Butue caxapHoit
IIpOMBINUIEHHOCTH B Poccun.
4.3.2 Ponp xumMuu B O0O0ECIEYCHHH DKOJOTUYECKOW, DSHEPreTHYECKOW U THIICBOM OK 01 OK 02
0€30MacHOCTH I1K1.3

JIP 4,16,23,30




1 2 3 4
Conep:kanue y4e0HOro MaTepuaia 2
Ponp opraHnueckol XMMHHM B PEIICHUH TPOOJIEM SHEPreTHYecKol Oe30macHOCTH, B
pPa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHHKOB SHEPIHUU
(anmpTEepHATUBHBIE MCTOYHUKH SHEpruu). OMacHOCTb BO3JIEHCTBUS HAa JKHUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTHENIbHBIX KJaccoB  (YIJIEBOAOPOIbL, CHHUPTHL, (EHOIIBI,
XJIOPOPraHUYeCKHe MPOU3BOJHBIC, aJbJACTUABI U JIp.), CMBICI IOKa3aTels MpeaeibHO
JIOIYCTUMOW KOHLIEHTpalluU
CamocrosiTesibHasi padoTa odyuaronuxcsi Ne31 1
[ToaroroBka cooOmennii Ha TeMy 1O BbIOOPY: UenmoBek B MHUpE BEIIECTB U MaTEPHAIIOB.
XUMHUS U 3J0pOBBE UEIOBEKA
Pasnea 5. Knnernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NNPOTEKAHMA XUMHYECKHX PeaKIuii 2/1
Tema 5.1 Ckopoctp xumuyeckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemenue mnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
peakuuii. XMMHU4YECKOe paBHOBeCHE | 3a7a4 1o Teme: "CKOpPOCTh XMMUYECKUX peakinil. XuMHuecKkoe paBHoBecue" OK 01 OK 02
IIpopuabubie u npodeccHOHATLHO 3HAYHMMBbIE JJIeMeHThI colep:xanus. bydepHbie I1K1.3
pacTBOPHI B TEXHOJIOIMYCCKUX TMporieccax (IMpH 3JIEKTPOXUMUYIECKOM HAHCCEHUH 3alUTHBIX JIP 4,16,23,30
HOKPBITHH, B IPOU3BOICTBE KPACUTEICH)
CamocrosiTeibHast padora o0yuarommuxcs Ne32 1
[Toxbop, ananu3 u npeodbpazoBanue yueOHOH HHPOpMAITUH.
Pa3nen 6. PacTBopbl 2/1
Tema 6.1 Ilonarue o pactBopax 6.1.1 IlpakTuyeckoe 3ansitue Neld PemieHune npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
3a/a4y 1o TeMe: "PacTBOpBI, UCIIONB3yeMbIe B OBITOBOM M MPOM3BOIACTBEHHOH JESITEIBHOCTH OK 01 OK 02
yesoBeka" I1K1.3
Ipopunabubie U mpodeccMOHAIBLHO 3HAYMMbIE 3JeMEHTHI coaep:kanus. [lepeBoska JIP 4,16,23,30
PAa3JIMYHBIX KUIKOCTEH I10 JKEJIE3HOU JOpOTe.
CamocrosiTejibHasi padoTa o0yuaromuxcsi Ne33 1
[TonroroBka cooOmieHnid Ha Temy MO BbIOOpY: PacTBOphl, HCHOIB3yeMble B OBITOBOM,
MIPOU3BOJICTBEHHON JeSTEIIbHOCTH YyeJloBeKa. PacTBopsl, MIpUMEHsIeMble B
JKEJIE3HOAOPOKHOM XO3SMCTBE
Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH Y€J0BEKa 412
Tema 7.1 Xwumus B Owsiry wu | 7.1.1 HoBeilmme qocTHKEHUS] XUMUYECKONW HAYKH U XUMUYECKON TEXHOJIOTUU OK 01 OK 02
MPOU3BOACTBEHHON  JEATEIbHOCTH OK 07
4esioBeKa I1K1.3

JIP 4,16,23,30




2 3 4
Conep:kanue y4e0HOro MaTepuaia 2
Hosgeiime noCTMKEHU XUMHYECKOW HAyKM W XMMHUYECKOM TeXHOJOoruu. Pomp Xumuum B
oOecreueHN HKOJIOTMYECKOM, JHEpPreT4ecko W TNHIIEeBOH Oe30MacHOCTH, pPa3BUTUU
menuiuHbl. [IpaBuia noucka u aHamu3a XUMUUYECKON MHPOpMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB
(Hay4Has ¥ yueOHO-HAayuYHas JIMTepaTypa, CpeicTBa MaccoBor uHbopMaiuu, cetb MHTepHeT)
CamocrosiTesibHasi padoTa odyuaromuxcs Ne34 2
[Touck n anamm3 wHOOPMAITUHN O IPUMEHEHHN XUMHUYSCKUX BEIIECTB U TEXHOJIOTUH C YIETOM
Oymy1ieii mpohecCHOHATIBHON NeATeTbHOCTH TI0 TeMaM: BaKHEHIIINE CTPOUTENbHBIC MaTepUaIbl,
KOHCTPYKIIMOHHBIE MAaTepUaJIbl, KPACKH, CTEKJIO, KepaMHKa, MaTepUaNIbl ISl AJIEKTPOHHKH,
IPUMEHSIEMBIE B JKEJIE3HOI0OPOKHOM X03s1CTBE
7.1.2 TlpomesxkyTouHast aTTecTalMs MO JucHuIumHe. /[nddepeHnmpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yueOHasi Harpy3Ka (BCero) 60
OO0si3atesbHas ay TUTOpHAs yueOHasi Harpy3Kka (Bcero) 40
MIPAKTUICCKHUEC 3aHITHS 18
nabopaTopHblie 3aHATHS (paOOThI) 6
CaMOCTOsITEeNIbHAs paboTa 20
mudQepeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHast Harpy3ka (Bcero) | 108
OOs3arespHas ay IUTOpHAs yueOHas Harpy3Ka (BCero) 72
MPAKTUYECKUE 3aHATUS 28
ngabopaTopHbie 3aHATHS (PabOTHI) 10
caMOCTOsITelIbHAas paboTa 36
KOHTpOJIbHas paboTa 2

Hmoeosas ammecmayus 6 popme nudPepeHIInPOBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCITATIIMHBI
3.1 TpeOoBaHusA K MMHHMAJIbHOMY MATEePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHU 0

VYuebHas nucHMIUIMHA peanusyercs B ydyeOHoM kaOuHete: JlaGoparopus XUMUHM U
O6uonoruu
Obopyoosanue yuebnozo kabunema.

1. ITocagounbie MecTa MO KOJIMYECTBY OOYUAIOIIHUXCS.

2. Pabouee mecTo mpemnoiaBaTesl.

3. Meronudeckue MaTepualibl Mo JUCIUTIINHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas rnocyja.

6. Moenu KpUCTaJUTMYECKUX peréToK. (3 mir)

7.COopHbIit mpubop A moxydeHus razos (1 mrT.).

8.Habop Ne3 BC «Illemoum.

9. Habopbl peakTHBOB IO OpraHNYECKONH XUMHUHU.

10. Hab6op nHAMKATOPOB.

11. Habop miakaToB MO HEOPraHUYECKON M OPraHUYECKONH XUMUH.

Texnuueckue cpedcmea 00y4eHus::

-TB

- BUJICOMarHuTOOH

- KOMIIBIOTEP

Ayouosusyanvrvle cpedcmea 0OyueHus.
1. DVD Oprananueckas xumus. Yacts 2. [IpupogHbie HCTOYHUKK YTiaeBOAOPOa0B. CIIUPTHI U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaerussl U KapOOHOBBIE KUCIOTHL. CI0KHBIS
s¢upsl. XKupsel. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckast xumusi. Yacts 4. YrneBossl. 11 onbIToB, 27 MUHYT.
4. DVD Opranundeckas xumusa. Yacte 5. A30TcCOAepKaliue OpraHUYeCKHe BEIIeCTBA. bemkw.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonpHBINH XUMUYECKUH SKcTIEpUMEHT» 150 MUHYT.

3.2. UnopmanmnonHoe odecriedeHne peaau3anum NporpaMmmbl



Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX M3JIaHUI, JTONOJHUTEJIbHON JHUTEPATYPbI
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0HOJINOTEYHOr0 (poHIA:

3.2.1.0CcHOBHBIC HCTOYHUKHU:
1. Audunorenora M.B. Xumus: y4eOHMK W TPAKTUKYM JUIsI CPEIHErO MPOQEeCCHOHAIBHOTO
obpazoBanus / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3aA., ucnp. U JI0M. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./lonoJTHUTEIbHbI€ HCTOYHUKM:
1. T'ycesa, E.B. Xumus misa CIIO.: yue6.-metoa. nocodue / M.P. 3uranmmuna, /I.1. Kynukosa;

Kazan. nam. uccnen. rexnon. yu-T; E.B. I'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
(mata oopamenus: 31.03.2023) / - Pexxum mocTyna: ajis aBTOPHU3. TOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B jgocTynmHOM H3JI0KEHUU: ydyeOHoe mocobue s crno / H.IO.
UepHukosa.- 2-¢ u3f., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHsbli // Jlawb: o2nexTpoHO-OMOMMOTedHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara ob6pamienus: 31.03.2023) / - Pexxum goctyma: st
aBTOPH3. [10JIb30BATENICH.

3.2.3 UnTepHeT — pecypcehl:

1. HayuyHo-nomymsipHbIi NpOeKT «JIeMEHThl 0OJbIION HayKu « ((u3uka, XUMHUs, MaTeMaTHKa,
aCTpPOHOMHS, HayKa O JKHM3HHU, Hayka o 3emuie). HoBOCTH Hayku, KHHTH, HAYyYHO-TIOMYJISIPHBIC

cTaThH, JEKIMH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - mekmuu mo XuMuu Ha

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum poctyna: cBOOOIHBIA.

2. CaiiT Hay4HO-TIONYJIIPHOTO KypHaia «XuMus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIN.

3. CaliT o0 XuUMHUHU: KIACCHYECKHE YUYEOHHMKH, CHPABOYHHMKH, DHIMKIONEANU, MOHCK
OpPraHUYeCKUX M HEOPraHMYECKUX PEaKIlMii, COCTABJICHUE ypaBHEHHMU peakimid. https:// www.
xumuk.ru/ Pesxxum octymna: cBOOOTHBII.

4. Tlnatdopma Zoom aJis MPOBEICHUS OHJIAWH-3aHITHI U BUI€0-KOH(EPEHITNHN. [ DNEKTPOHHBIHA

pecypc]. Pexxum mgoctyma: https://zoom.us/.

5. DOmnextponHas wuH(popManMoHHO-0Opa3oBaTenbHass cpeaa Ha miaatgopme  Moodle.

[DnexTponnbIii pecypc]. Pexxum moctyna: https://moodle.ospu.su/

3.3 Ilporpamma oOecrniedyeHa HeOOXOAMMBIM KOMILIEKTOM JIHIIEH3UOHHOTO
NMPOrpamMMHOIo0 odecredeHnst


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

4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

TACIATITAHBI

KouTpons u omeHka pe3yiabTaToB OCBOEHHUS OOIIe00pa30BaTEIbHON AUCIMUILTUHBI
PacKpbIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yNbTaThl, HapaBieHHbIE Ha (hOpMHUpOBaHHE OOLTUX

KOMIIETCHIIUH T10 pasaciiaM u TeMaM COLCPKAHUA yqe6Hor0 MaTepuaia.

[IpomexxyTounas arrectanus B popme qudpepeHIMpOBaHHOTO 3a4eTa.

Oo6mme xomnerenuuu (OK), Paznea/Tema THI OIIeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpUATHIA
OK.01 P1: Tema 1.1 - YcTHBIN 0onpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHE
K 1.3 P3: Tema 3.1 XUMHYECKHUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HCHOIL30BaHUA
JP 2,4,16,23,30 4.3 XAMHAYECKOH CHUMBOJIHUKH |
P5: Tema 5.1 Ha3sBaHUM COCOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTyHapOHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XHMUH H TPUBHUAIILHBIX
Ha3BaHHWII IS COCTaBJICHUS
XUMUYECKHX (HOPMYIT;
- 3aciymmBaHue COOOIIECHUM
U OLIEHKA UX MOJATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEJIbHBIX paboT;
- Pesynbrar  BBIOTHEHUS
NPaKTUYECKON paboTHI;
-IIpakTHKO-OpHUEHTUPOBAHHBIC
3aJIaHUA;
- Ilogbop, aHamu3z wu
npeoOpa3oBaHue yueOHoU
uHbopMaluu
OK.02 P1: Tema 1.1 - YcTHBIN onpoc
P2: Tema 2.1 - 3aciymuBaHue COOOIIECHUH
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKa X HOATOTOBKH;
3.3 - 3amaHusa HA HUCHOJb30BAHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJUKHA U
4.3 Ha3BaHMM COEQUHEHUI IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTyHapOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON U MPUKIIATHON
XAMUH H TPUBHUAIILHBIX

Ha3BaHMW JUISI COCTaBJICHUS
XUMHUYECKHX (POPMYIT;

- PesynbraT  BBINONHEHUSA
BHEAY IUTOPHBIX
CaMOCTOSITEJIbHBIX paboOT

- PesynbraT  BBINONHEHUSA
NPaKTUYECKOH paboTHI;
-IIpakTHKO-OpUEHTHUPOBAHHBIE
3a/1aHus;




- Tloxbop,
npeoOpa3oBaHKe
uHpOpMaLUU

aHaJInu3 )41
y4ueOHOU

OK.04
K 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acnymuBaHUE COOOIICHMIA
U OLIEHKA UX MOATOTOBKH;

- 3agaHusi HAa KCIIOJIb30BAHUS
XUMHYECKOH CHMBOJUKUA U
Ha3BaHUN COCJUHECHUN  I10
HOMEHKJIaType
MEX1yHapOJIHOT O coro3a
TEOPETUYECKON U MPUKIIATHON
XAMHA W TPUBUAJBHBIX
Ha3BaHMW JUISI COCTaBJIICHUS
XUMHYECKUX POPMYIT;

- PesynbraT  BBINONHEHUA
BHEAY IUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmbraT  BBINOJTHEHUS
MPAKTUYECKON paboThI;

- PesynmbraT  BBINONHEHUS
nabopaToOpHOH pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Tloxbop,
npeoOpa3oBaHKe
uHpOpMaLUn

aHAIM3 |
y4eOHOU

OK.07
K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTUPOBAHHBIC
3aaHuUs;

- ITon6op,
peoOpa3oBaHue
nHdopmanuuy,

aHalmM3 W
y4eOHOMI

5 HEPEYEHB UCHTOJIB3YEMbBIX METOAOB OB YYEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIC YIPAXKHEHHS IO 3aKPEIUICHUIO M OTpaboTKe

HN3YUCHHOT'O MaTCpHualia

5.2 AKXTUBHBIE U HWHTEpPAKTUBHBIC: HIBPUCTUYECKHE O€celbl, IHUCKYCCHH, KpPYIJIBIH CTOII,

MMPE3CHTAal M, BUKTOPHHA, KBECT.




