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1 MACIIOPT PABOYEN ITPOTPAMMBI YYEBHOM JIMCHMILIAHBI
OV/ 12. XUMHUS

1.1 Ob6aacTh npuMeHeHUs padoyei MPOrpaMmmbl
Pabouas mnporpamMma ydeOHOW MAUCUUIUIMHBI SBISETCS YACTHIO MPOTPaMMbl CpPEIHETO

(mosHOTO) 061IEeTO 00pazoBanus 1o creruagbHocTu CI1O 08.02.10 CTpouTensCTBO KENE3HBIX OPOT,
MyTh U MyTE€BOE XO3IMCTRO.

[Tpu peanmuszanuu pabodeld MPOrpaMMbl MOTYT HCIIOJIB30BAThCS Pa3InYHbIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, B TOM YHCJIe TUCTAHIIMOHHBIE 00pa30oBaTelIbHbIE TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHE.

Pabouas nporpamMMa y4eOHON NMCIUILIMHBI MOXKET OBITH MCIOJIB30BaHa B MPO(ECCHOHATBHOM
MMOATOTOBKE, MEPEIOATOTOBKE M MOBBIMICHUH KBaTM(pHUKauu padounx no npodeccusm: 14668 MonTep
nyty; 18401 Curnanucr.

1.2 Mecto yueOHoii nucunmuinabl B cTpykrype OIIOII-IIIICC3:

O0meoOpazoBarenbHas JUCIATLIMHA « XUMUSD) N3ydaeTcsi Ha 0a30BOM ypOBHE B 00111e00pa30BaTeIbHOM
[IUKJIE Y4eOHOTO TIaHa OCHOBHOM MpodeccroHabHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crierapHOCTEH / ipodeccuii: 08.00.00

TpynoeMKOCTb TUCIMIUTHHBI « XUMHsD» Ha 0a30BOM YPOBHE COCTaBIISIET 72 yaca, U3 KOTOphIX 64 yaca —
0a30BbIi MOIYJH (6 pa3ziesioB) M 8 YacoB — MPUKIATHOW MOmyib (1 pasmen), BKIFOYAIONIUN TMPaKTHKO-
OPUEHTUPOBAHHOE COJIepPKaHNEe KOHKPETHON MPO(hECCHH WU CIeIMaTbHOCTH.
[lpuknangHoii Momynp BKMOYaeT oauH pazaen. Pasmen 7 «Xumust B ObITYy W IPOU3BOJICTBEHHOM
NEeSATEIbHOCTH YesioBeKay peanusyercs s cneuuanbHocTy 08.02.10 CTpouTenbCTBO KeENE3HbIX 10POT,
MyTh W IyTEBOE XO3AMCTBO Ha Marepualie, CBSI3AHHOTO C SKOJOTMYECKOW O€30MacHOCTHIO M OIIEHKOU
TIOCNIE/ICTBUI OBITOBOM M TPOM3BOJCTBEHHOM NEATENIbHOCTH, MO OTpacisiM Oymyiiel mpodeccHoHambHOM
JEATETHHOCTH 00YYarOIIHXCSL.

1.3 Ilnanupyembie pe3yJabTAThl OCBOEHHUS Y4eOHOM IMCUUILIUHBI:
1.3.1 enp yueOHOMN AUCIUIUIMHBIL:

DOpMUPOBAHME Y CTYIACHTOB MPEACTABICHUS O XWMHUYECKOM COCTABJIOLIEH €CTECTBEHHOHAYYHOMN
KapTUHbl MHpa KaK OCHOBbl NPUHATHS PELICHUH B JKU3HEHHBIX W IPOU3BOJICTBEHHBIX CHUTYaIMSIX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOAHOM CpeJie.

3amaud JUCIMILIMHBI:

1) cdopmupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUECKHUX TPOIIECCOB U SIBJICHHUN
B OKPYXXAaIOILLEH cpene, IEJOCTHOM HAayyHOM KAapTUHBI MHpPA, B3aUMOCBA3M M B3aWMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHsS COCTABIATH (DOPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHYIECKHUX PEaKIHii, OOBSICHATH HX CMBICIT, HHTEPIPETUPOBATH PE3YIbTATHl XUMUIECKUX IKCIIEPUMEHTOB,

3) chopmHupoBaTH  HABBIKM MPOBEICHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCJIEJIOBAaHUN C COOJIONEHHEM IpaBWJI OE30MacHOro OOpallleHHs C BEIIeCTBAMU M J1a0OpaTOPHBIM
000pyIOBaHHEM;

4) pa3BUTh YMCHHUS HCIOJIb30BaTh HH(OPMALMIO XUMHUYECKOrO XapakTepa |3 pa3IudHbIX
HMCTOYHHUKOB;

5) chopmupoBaTth yMeHHS TPOTHO3MPOBATH MOCICACTBHS CBOCH JEITEIBHOCTH M XUMHYECKHX
MIPUPOTHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmHpoBaTh MOHMMAHHE 3HAYMMOCTH JIOCTHKCHUM XUMHUYCCKON HAYKH W TEXHOJIOTHH ISt
Pa3BUTHS COLMAIBHOM 1 IPOU3BOACTBEHHOM cdep.



1.3.2 B pe3ynbpTare 0cBOCHHS yU4e€OHOM TUCIUIUIMHBI 00yUYaIOIIMNACS T0JKEeH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIE BEIIECTBA M0 "TPUBHAIBHON" MM MEXKTyHAPOIHON HOMEHKIIATYPE;

- OMNpeAeNsATh: BAJIEHTHOCTh M CTENEHb OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOM
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTEP CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COECTUHEHMM,
OKHUCJIUTEIb W BOCCTAHOBHUTENb, MPHUHAJJIKHOCTh BEHIECTB K Pa3JIMYHBIM KilaccaM OpPTraHUYecKUX
COCJIMHEHM;

- XapaKTepu30BaTh: FIEMEHTbl MaJIbIX MEPHUOJOB MO UX MonoxeHuto B [lepuoanueckoit cucreme
J.U. MenneneeBa; oOmue XMMHUYECKHE CBOMCTBA METaNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OpPraHUYeCKUX COEAMHEHM; CTpPOE€HHWE M XHMMHMYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COEANHEHUI;

- OOBSICHATH: 3aBUCHMOCTbh CBOMCTB BEILECTB OT MX COCTaBa M CTPOECHMSI; IPUPOLY XUMHUYECKOM
CBSI3W (MOHHOM, KOBQJIEHTHOH, MeETaJUIMYEeCKOM), 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH peakiuu u
MOJIOXKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3INyYHbIX (PaKTOPOB;

- BBINIOJIHATH XMMHMYECKHH SKCIIEPUMEHT II0 PACIO3HABAHUIO BAKHEHIIMX HEOPIaHUYECKUX H
OpPraHMYECKUX BEILECTB;

- IPOBOJMTH CAMOCTOSITEIbHBIN MOMCK XUMHUYECKONW UH(OPMAIIMU C HCIIOJIB30BaHUEM pa3IMYHbIX
HUCTOYHUKOB (HAay4yHO-TNIOMYJIPHBIX H3/aHWN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOIMH AJIsi 00pabOTKH U meperayu XUMUYEeCKOH HH(popMaluu U ee
MIpe/ICTaBICHMS B Pa3IMYHbIX (pOpMax; NCIOJIB30BaTh MPUOOPETEHHbIE 3HAHNS U YMEHUS B IPAKTUUECKOM
JeSITeIbHOCTH M MOBCETHEBHOM KU3HHU JUIA: - OOBSICHEHUS XMMHUYECKHX SIBICHUH, MPOUCXOIAIUX B
npuposae, ObITY M Ha MPOMU3BOJACTBE; - ONPEICIICHUS BO3MOKHOCTH NPOTEKAHUS XHUMHUYECKUX
IIPEBPALLEHUI B PAa3JIMYHBIX YCIOBUAX U OLICHKH UX IOCIIEACTBUM;

- OKOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKPYXKalOLIeH cpene;

- OLIEHKM BJIMSIHHUS XHMUYECKOIO 3arpsA3HEHMsI OKpPYXKAIOIIEH CpEAbl HA OpraHU3M 4YeJIOBEKa U
JpyTHe *KUBbIE OPraHU3MBI;

- Oe3omacHOro oOpalleHuss C TOPIOYMMHM M TOKCHYHBIMM BEIIECTBaMH, J1a0OpaTOpHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHILIEHTPALIUH B OBITY U Ha IPOM3BOJICTBE;

- KPUTHYECKON OLEHKH JIOCTOBEPHOCTH XMMHUYECKOW MH(pOpMaIUM, NOCTyHaroled U3 pas3HbIX
HCTOYHUKOB;

- TIOHMMaThb  B3aUMOCBSI3b  y4eOHOM  JHUCHUIUIMHBI €  OCOOEHHOCTSMU  Ipodeccuu
npo¢ecCUOHANBHOMN IEATEIbHOCTH, B OCHOBE KOTOPBIX JIE)KAT 3HAHUA MO JaHHOM yueOHOM TUCIUIUIMHE.

3HATh:

- BaXHEHIIMEe XUMHMYECKHE TOHATHSA: BEIIECTBO, XMMHUYECKMH 3JIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJISIpHAas Macchl, MOH, aJUIOTPONMs, M30TOIBI, XUMHYECKasl CBS3b,
JIEKTPOOTPHUILIATENBHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsl Macca, MOJIAPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
NIEKTPOIUTUYECKAs TUCCOLMALNS, OKHCIUTEIb M BOCCTAaHOBUTENb, OKHMCIEHHE U BOCCTAHOBJIICHHE,
TeroBol 3(ddekr peakunu, CKOPOCTh XMMHUYECKOH pEaKkIuH, KaTajlu3, XUMHUYECKOE DPABHOBECHE,
YIJIEpOHBIN CKeleT, (yHKIMOHAIbHAS [PYIIa, U30MEpHUs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa, MEPUOJNUECKUM
3aKOH;

- OCHOBHbBIE TE€OpUU XMMMM: XUMHUYECKOW CBSI3U, HJIEKTPOJUTHUECKON IUCCOLMALUU, CTPOCHUS
OpPraHUYECKUX COCTUHECHUH;

- BaKHEHIIKME BEIIECTBA U MaTepHallbl: OCHOBHBIE METAJUIbl U CIUIABbI; CEpHAsl, COJIIHAsA, a30THA
U YKCYCHasi KUCJIOTBI; IIEJI0YH, aMMHUaK, MUHEpaJIbHble y100peHUs, MeTaH, 3THJIEH, alleTHIIeH, OeH301,
3TAHOII, )KUPBI, MbIJIa, TJII0OK03a, caxapo3a, KpaxmaJ, KJIeTJyaTKa, OeJIKH, ICKYCCTBEHHbBIE U CHHTETHUECKUE
BOJIOKHA, Kay4YyKH, IIACTMACCHI.



1.3.3 IInanupyemsbie pe3ynbTaThl OCBOCHHUS yU4EeOHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHBIN TpeAMET uMeeT npu hopmupoBanuu u pa3sutuu OK.

Oo61mmne IlaaHupyeMble pe3yJbTaThbl 00y4eHUs
KOMIIETEHLHH O6mue’ JucuuniMHapHbie’
0K 01. B yacTu Tpy10BOr0 BOCTIMTAHUS: - BJIAJIETh CHUCTEMOM
Bribupats ciocoOst - TOTOBHOCTL K TpYyZIy, OCO3HAHUE | XUMHUYECKUX 3HAHUM, KOTOpas
pEIICHUS 3a1a4 [IEHHOCTH MacTepPCTBa, TPYI0II00UE; BKJIIOUAET: OCHOBOIIOJIAraroIIne

npodeccrnoHaIbHOM
JeSITeIbHOCTH
IIPpUMCHUTCIIBHO

K pa3jiIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTMYECKOU u COLIMAJIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHULUUPOBATH, IUTAHUPOBATh u
CaMOCTOSITENIbHO BBITIOJHATh TaKyo
NeSITENIbHOCTD;

- UHTEpeC K pa3iuuHeiM  chepam
po¢eCCuOHATBHON

NesITeIbHOCTH,

OBiajeHne yHUBEpPCAJIbHBIMU Y4eOHBIMH
MO3HABATeJbHbIMU AeiCTBUSIMU:

a) 0a3oBble JJOTHUYECKHUE JAeliCTBHUS:

- CaMOCTOSITEIbHO  (OPMYJIMPOBATH U
aKTyallu3upoBaTh MpobIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBEHHBIM MPHU3HAK WM
OCHOBaHHS U CPaBHEHUS, KIACCH(UKALH |
000011LIeHNS;

- OIpenensATh LENH IeSTeIbHOCTH, — 3a]aBaTh
napamMeTphbl U KPUTEPUH UX TOCTHKEHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH H MTPOTHBOPCUHS
B pacCMaTpHUBAEMBbIX SBJICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JESATEIBLHOCTS,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LEISIM,
OLICHMBATH PHCKU MTOCIIEICTBUH IEATETLHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHAE TIPH
PEIICHUH )KU3HEHHBIX MTPOOJIeM

0) 0a30BbIe HcCTIeN0BaTeIbCKHE AeliCTBUS:

- BJIaICTh HaBbIKaMU y‘IC6HO-
HCCIIEIOBATEIILCKON u IIPOEKTHOU
JCATCIIBHOCTHU, HaBbIKaMU Pa3pCUICHUA
npooIem;

- BBIABJIITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajady, BbIIBUTATh TUIIOTE3Y
€€  peIleHUs, HAXOOUTb AapryMeHThl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS,;

- dHaJIM3UpPOBATH IMOJIYYCHHBIC B Xone
peuIicHuA 3aadd  pe3yJIbTaTbl, KPUTHYCCKU
OLCHMBATb Hux JOCTOBCPHOCTD,
MMPOrHO3UPOBATH HN3MCHCHHC B

HOBBIX YCJIOBUAX;

MOHATUS (XUMHUYECKUN SJIEMEHT,

aToM, DIJIEKTPOHHasi 000JI0YKa
aroma, s-, p-, d-3JEKTPOHHBIC
opburanm aTOMOB, VIOH,
MOJIEKYJIa, BaJICHTHOCTD,

3JIEKTPOOTPHUIIATEIIEHOCTD,
CTEIEHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA  00BEM, YTIIEPOIHBIN
ckelneT, (pyHKIMOHATbHAS TPYTITa,
pamvkan, W30MepHs, H30MEpHI,
TOMOJIOTHUECKHI PsiJl, TOMOJIOTH,
YIJICBOJIOPOJIbI,  KHUCIOPOJA- |
a30TcoAepKAIle  COSAMHCHUS,
OHOJIOTHYECKH aKTUBHBIC
BemiecTBa  (YIJieBOAbI, KHUPBI,
Oenku), MOHOMEp, TOJIUMeEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpHUCTAUTMYECKas
pemieTka, THIBI  XUMHYECKUX
peakuumii (OKMCITUTETBHO-
BOCCTAHOBHTENIBHBIC, JK30- U
SHJIOTEPMUYECKHE, peakuuu
WOHHOTO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTBI,  HEIJICKTPOJIUTEI,
AJIEKTPOIIUTUIECKAS
JIUCCOLTHAITHS,
BOCCTaHOBHTEIIb,
XAMHYSCKOM
XUMUYECKOE
TCOpHUH U
XUMHUYECKOTO
OpPraHUYECKHX
bytneposa,
AIEKTPOIUTHICCKOM
JTUCCOLIMAIINN,  TePHOANYECKUN
3akoH J[.M. MengeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUI  SI3BIK  XHMHH,
(haKTOJIOrMYECKHE  CBEICHHS O

OKHCIIUTEIb,
CKOPOCTb
peakuuu,

paBHOBecHE),

3aKOHBI  (TeopHs
CTPOEHHUS
Bemecte  A.M.
TeopHst

1

OTINIAroJpHOM (opme, popMupyemble 0011e00pa30BaTENbHOM AUCHUILTHHOMN
2 JlucuMInIMHAPHEIE (IPEAMETHEIE) PE3YIIBTaThl YKa3bIBAIOTCS B COOTBETCTBHH C HMX IIOJHEIM mepeuneM Bo ®I'OC COO (B
nocnenHeit penakiun ot 12.08.2022)

Yka3bIBalOTCSl JIMYHOCTHBIE M MeTanpeamerHbie pe3ynbrarel u3 @PI'OC COO (B nocnenHer penakuuu ot 12.08.2022) B




- YMETbh NEPEHOCUTH 3HAHUS B IO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
YKU3HEICATCIIBHOCTH,

- YMeTh MHTETPHUPOBATHh 3HAHHS U3 PA3HBIX
MPEAMETHBIX 00J1aCTel;

- BBIBUTaTh ~ HOBBIE  WJEH,  Mpeyiarath
OPHI'MHAJIBHBIC TTOIXO/IbI U PEILICHHUS,

- CITOCOOHOCTh HX HCIIOJIB30BAHUS B
MO3HABATEIbHON U COLMAIBHOM ITPAKTHUKE

CBOICTBAX, COCTABE, ITOJIyYEHUH U
0e30macHOM HCTIOJIb30BAaHUU
BOKHEMIINX HEOPraHUYECKUX M
OpPTaHMYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW IEATEIIBHOCTH
YeJIOBEKa;

- YMETb BBISBJISTH XapaKTEPHBIC
MIPU3HAKU u B3aUMOCBSI3b
V3YYEHHBIX MOHATUH, TPUMEHSTh
COOTBETCTBYIOILLIME TTOHATHUS IIPU
ONMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB M HX IPEBPAILCHUIL;
BBISIBJISITH B3aUMOCBSI3b
XUMHAYECKHX 3HAHUHN c
MOHATUAMHA M TPEICTaBICHUAMU
JPYyTMX  €CTEeCTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh
HauMCHOBaHUS
COCIMHEHUN  MEXIyHapOJIHOTO
coro3a TEOPETHUUECKOMN u
MIPUKJIATHOU XUMUN u
TpPUBUAIIbHBIE Ha3BaHUSI
BRXHCHUIIIMX BEIIECTB (ITHIICH,
arleTUNIeH, TIUIEepUH, (EeHOoI,
(dhopmansaerun, YKCyCHas
KHUCJIOTa, TJIMUUH, YrapHbId Tras,
YTJIEKHUCITBIA ras, aMMHUAK,
rameHass UM3BECTb, HETralieHas
W3BECTh, IHUTHEBA coja M
NPYTHX), COCTaBISITH (POPMYJIBI
HEOPraHWYECKUX U OPraHUYECKUX
BEUIECTB, YPABHEHUSI XUMUYECKUX
peakimii, OOBSICHATH UX CMBICI;

HCII0JIB30BAaTh
XUMHNYCCKHUX

TIOJITBEPKIATh XapaKTepHbIC
XHMHYECKIE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
OKCIIEPUMEHTAMH U 3alUCSIMHU
ypaBHEHUH XHUMHYSCKHX
pEaKIIHNii;

- yMETh YCTaHABJIMBATh
MIPUHAJJICKHOCTD W3Y4YECHHBIX
HEOPraHUYECKUX n
OpPTaHUYECKUX BEIIECTB K
onpeaesIeHHbIM KJaccaM n
rpymnmnam COCJIMHCHH,
XapakTepu30BaTb MX COCTaB M
Ba)KHEHIIIHE CBOIICTBA;
OnpeaensaTh BUIBI
XUMHYCCKUX CBsI3eH
(KOBaJICHTHASI, HOHHAS,
MeTaJuIndecKas,  BOJOPOJHAs),

THUIIBI KPUCTAJUIMYCCKHUX PCIICTOK




BEILIECTB; KIaccU(pUIIMPOBaTH
XUMHUYECKHE

peaxIuy;

- copMHPOBATH MPEICTABICHUS:
0 XUMHYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHOU KapTUHBI

MHpa, poJini XMMHUHU B IMMO3HAHHUU

SABJICHUU HPUPOIBIL, B
(GOpMHpPOBAaHNN MBIIIJICHUS U
KYJIbTYpbI JIUYHOCTH, ee

(YHKLIMOHAIBHOW T'PaMOTHOCTH,

HEOOXOIUMOM Uil pelIeHUs
MPaKTUICCKUX 3a1ay "
SKOJIOTUYECKH  OOOCHOBAaHHOI'O

OTHOIICHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJIHOM Cpelie;
- YMeTh IPOBOIUTH PacyeThl MO

XUMUUeCKUM  (opmynam U
yYpaBHEHUSAM XUMHUYECKHX
peakiuii ¢  HCHOJIb30BAHUEM
bu3nuecKux BEJIMYMH,
XapaKTEepU3YIOIMX  BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBIL:
MaccCBhl, 00BeMa
(HOpMasbHbBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIIIECTBA;
UCIIO0JIb30BaTh CHCTEMHbIE
XMUMUYECKUe 3HAHUS TUIs
HPUHATHS peueHuin B
KOHKPETHBIX KM3HEHHBIX
CHUTYAaIIUsIX, CBSI3aHHBIX c

BCIICCTBAMHU M MX IPUMCHCHHCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpeacTBa MOUCKA,
aHajam3a "
HUHTEpIpeTauu
nH(popManuu u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TUTSt
BBITIOJIHEHUST  3a]a4
npo¢ecCuoOHATBHOM
NEeSATEIbHOCTH.

B 00/1acTH IEHHOCTH HAYYHOT'0 IO3HAHMS

- copMUpPOBaHHOCTb MHPOBO33PEHM,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIICCTBEHHON MPAKTUKH,
OCHOBaHHOT'O Ha JUAJIOre KyJbTYp,
CIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM u
YUTATEIbCKOW  KYJIBTYphl ~ KaK  CpelcTBa
B3aUMOJICHCTBUSL MEXK/Iy JIIOJIbMU M TO3HAHUS
MUDA;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW NEeSTebHOCTH,
TOTOBHOCTh  OCYIIECTBJISITh MPOEKTHYIO H
HCCIIE/IOBATENILCKYIO JeSITEIIbHOCTb
WH/IMBUIyaJIbHO U B TPYIIIIE;

OgiaieHNe yHMBEPCATbHBIMH Y4eOHbIMH
MO3HABATEJIbLHBIMHY 1eiICTBUSIMM

B) padora ¢ undopmanueii:

- BIQJICTh HABBIKAMH TIOIYYECHUsS] MHGOPMAIUN
U3  HMCTOYHUKOB pasHbIX  THIIOB,
CaMOCTOSITEIIbHO OCYILLECTBIIATD [IOUCK, aHAJIM3,
CHCTEMAaTHU3AIIUIO u MHTEPIPETALIUIO

- yMeThb  IUIAaHUpOBAaTh U
BBINIOJIHATh XUMHUYECKUN
JKCIEPUMEHT (mpeBpaLeHus
OpPraHMYeCKUX  BEUIECTB  IpHU

HarpeBaHuy, MOJyYeHHUEe STHJICHA
M  M3YYCHHE €ro  CBOWCTB,
KaueCTBEHHbIE  pEaKIUMu  Ha
aIBAETH/IBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JeHaTypaiusi OelKoB
Opd  HAarpeBaHUM,  I[BETHBIC
peakiuu  OENKOB,  MPOBOJIUTH
peakuuu  MOHHOTO  OOMeHa,
OTpeAeNATh  Cpeoy  BOJHBIX
pacTBOpPOB, Ka4ueCTBEHHbIE
peakIyu Ha cyib(ar-, kKapOoHarT-
U XJIOPUII-aHUOHBI, Ha KATHOH
AMMOHHS; pemarb
IKCIEPUMEHTAJIbHBIC 33aJaudl TI0
TeMaM "Metasmibr" u
"Hemeramibl'") B COOTBETCTBUU C
npaBUIaMHI TEXHUKHU
0C30MacCHOCTH MpH OOpAIICHUH C




uH(pOpMAIUU Pa3ITHYHBIX
(dbopM mpeicTaBICHHUS,

- CO3MaBaTh TEKCThl B Pa3IMUHBIX (opmarax c
y4eToM Ha3HaueHWs WHQPOpPMAIMKA U IIeTICBOM
ayJUTOPUH, BHIOMpAs ONTUMAILHYIO (OpMy
TIPE/ICTABIICHUS ¥ BU3YaTH3aIlHH;

- OLICHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTb
uH(pOpMAIWH, €€ COOTBETCTBUE TIPABOBHIM H
MOPaTbHO-ITHUYECKUM HOPMaM;

- HCTOJIL30BaTh CPENICTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpPTaHU3aIMOHHBIX 3a/a4 C COOJIOACHUEM

BHUIOB u

TpeOoBaHMI SPrOHOMHUKH, TEXHUKH
0E30ITaCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MIPAaBOBBIX u

ATHYECKUX HOPM, HOPM HH()OPMAITMOHHON
0e30IacHOCTH;

- BJIAJICTh HABBIKAMH DPACTIO3HABAHUS M 3aIUTHI
nHpOpMaImy, WHPOPMAIMOHHOW 0e301acHOCTH
JTMYHOCTH

BCIICCTBaAaMU H J'Ia60paTOpHLIM

000py/IOBaHMEM;  TPEJICTABIIATD
Ppe3yJbTaThl XUMHYECKOTO
9KCIIEpUMEHTa B (hOopMe 3arucH
YpaBHEHHH  COOTBETCTBYIOIINX
peakumii W (GOpPMyIUpPOBATH
BBIBOJIBI Ha  OCHOBE  JTHX
pe3yJbTaTOB;

- yMeTh AHATM3HPOBATH
XUMHYECKYIO uH(pOopMaImIo,
HIOJTy4aeMyTo u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MAacCCOBOM
uHpopMarwn, cetb MHTepHEeT M
Apyrue);

- BJIQJICTh OCHOBHBIMH METOJIaMU
HAYYHOTO T[O3HAaHHs BEIIECTB U
XUMHUYECKUX SIBJICHUI
(HabmonieHwue, H3MEpEHue,
JKCIEPUMEHT, MOJICTIMPOBAHHUE);

- YMETh MPOBOJIUTH pPacyeThl IO

XuMuUeckuM  popmynam U
ypaBHEHHSM XUMHYECKHX
peakimuii ¢  HUCIOJIb30BaHUEM
(buznueckux BEJIMYMH,
XapaKTepU3YIOIMX BEHIECTBAa C
KOJIMYECTBEHHOM CTOPOHBIL:
Maccel, oObema (HOpMaJbHBIC
yCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; UCIIONIb30BATh

CUCTEMHBIC XUMHNYCCKUEC 3HAHUA

JUIsl  TIPUHATUSA ~ PELICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalHsIX, CBSI3aHHBIX c

BCIICCTBAMHU M UX IPUMCHCHHEM

OK 04.

D¢ dexTnBHO
B3alMOIEHCTBOBATh
u paborath
KOJJIEKTHUBE
KOMaH/IC.

B
n

- TOTOBHOCTb K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOIIPEACTICHUTO,
- OBJIaZICHHUEC HaBbIKaMH yqe6H0-

HCCIIEIOBATEIbCKOM, TIPOEKTHOM M COLMAIILHOM
JeATeNTbHOCTH,

Osaagenne YHUBePCAIbHBIMH
KOMMYHHKATHBHBIMM /IeHCTBUSIMH:

0) coBMecTHasi 1eATeJIbHOCTD:

- TMOHHMMAaTh U UCTIOJIb30BAaTh MPEUMYIIECTBA
KOMAaH/IHOM U UHAMBUAYaAILHON PadOTHL;

- TPUHUMATbH LIET COBMECTHOM ESITENbHOCTH,
OpraHM30BbIBaTh M KOOPAMHUPOBATH JIEHCTBUS
0 €€ JOCTWKEHHIO: COCTaBJISTh IUIAH
NEUCTBUM, pACHpEneNsTb pPOIU C Y4YETOM
MHEHUI y4YacTHHKOB OOCYXIaTh pe3yNbTaThl
COBMECTHOI pabOTHI;

- KOOp/IMHUPOBAaTh M BBIIOJHATH paboTy B
YCIOBUSIX ~ PEaIbHOTO,  BUPTYaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMO/ICHCTBHSI;

- OCYIIECTBJISITh TO3UTUBHOE CTPATErHYECKOe

- yMeThb  IUIAHUPOBaTh  H
BBITIOJIHSTh XUMHYECKUM
AKCIIEPUMEHT (mpeBpareHus
OpraHMYEeCKHX  BELIECTB  IpHU

HarpeBaHWH, MOJYyYEHHE TUIICHA
U H3YyYEHUE €ro  CBOWCTB,
KayeCTBCHHbIE  pEaKkIMd  Ha
IBJETU/IBI, KPaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OeJKoB
NpyU  HArpeBaHUM,  IIBETHBIC
peakuun  O€JKOB;  MPOBOAUTH
peakuMd  HOHHOTO  OOMeHa,
ONpeNensaTs  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE
peakimu Ha cynbgaT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, HAa KATHUOH
aMMOHHUS; pemaTth
SKCIIEPUMEHTANIbHBIE 3a/1a4M 110
TeMam "Mertamisr" 3




MOBEJACHUE B  pAa3IMUHBIX  CUTyalMsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, OBITh
WHHUIIUATUBHBIM

Osgianenne YHHBEPCAJIbHBIMUA
peryJIITHBHbIMHM JIEHICTBUSIMM

r) IpUHATHE Ce0sl M APYTUX JIei:
- IPUHUMAaTb MOTHUBBI W apPryMCHThLI
JosIen pu aHaJm3e
NeSITEIIbHOCTH;

- IpU3HaBaTh CBOE IPAaBO U TIPaBO
JIFOZIEH Ha OIITHOKHU;

- pa3BUBaTh CIOCOOHOCTh TIOHMMATh MHUP C
TIO3UITHH IPYTOTO YEJIOBEKA;

JIPYTUX
pe3yJIbTaToB

JpyTHX

"Hemertamibl'") B COOTBETCTBHHU C
npaBUJIaMH TEXHUKHU
0€30MacHOCTH TPH OOpAIEHUH C
BEIIECTBAMH U JIAOOpaTOPHBIM

000pyJOBaHUEM;  TPE/ICTABISITH
pe3yJIbTaThl XUMHYECKOTO
9KCIIEPUMEHTa B (OpMEe 3arucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii ¥ GOPMYIUPOBATH
BBIBOJII HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00s1a¢TH 3K0JI0THY€CKOr0 BOCTIMTAHUSA: - c(hopMHpOBAThH IPEICTABICHUS:
CoJeiicTBOBaTh - c(hopMHUpOBaHHOCTH AKOJIOTHYECKOH | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TTIOHUMaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KApPTUHBI
OKPY’Karolel cpefpl, | SKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHUHU B MO3HAHUH
pecypcochepekenuo, | IPUPOIHON U COLMANLHOM CPENbl, OCO3HAHHUE | ABICHUM MIPUPOJIBI, B
IPUMEHATh  3HaHMA | [JIOOAIBHOTO  XapakTepa  DKOJIOTUYECKMX | (GOPMUPOBAHUM MBILUICHUA U
06 u3MeHenuu | Ipooiem; KYJIbTYpbI JUYHOCTH, ee
KIMMATa, MPUHIMNGI | - [UIAHAPOBAHHUE U OCYIICCTBICHHE ACHCTBUI B (YyHKIIMOHATBHON TPaMOTHOCTH,
GEpPEIKITHBOTO OKPY’KaroIllel cpe/ie Ha OCHOBE 3HAHUS Iiejiel | HEOOXOMMMON ISl perIeHHs
IIPOHM3BO/ICTBA, YCTOMUYUBOTO pa3BUTHUS YEJIOBEYECTBA; | MPAKTUYECKUX 3a/1auu
> deKTHBHO AKTUBHOE HENPUATHE JCUCTBUH, TPHUHOCAIINX | SKOJOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBATh g | BPEI OKpY KaroLIeH Cpene; OTHOLICHHS K CBOEMY 3/I0POBBIO
Ype3BHIYAIHBIX - yMeHHe MIPOrHO3UPOBATH | U IIPUPOJHOU CPELE;
CHTYAIHSX. HeOIaronpusTHHIC OKOJIOTHMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
MOCJIEACTBUSA MPEINPUHAMAEMBIX | SKOJIOTHUECKH IeIECO00pa3HOTr0O
JEHCTBUMN, IPEAOTBPAILATh UX; NOBEJICHUSI B OBITY U TPYIOBOM
- pacluMpeHue OIbITA JEATENTIHOCTU | IEATEIIBHOCTH B LEJISIX
AKOJIOTUYECKOW HAITPABJICHHOCTH; COXPAHEHHUSI CBOETO 3JI0pPOBbS M
- OBJIAJICHUE HaBBbIKAMU y4eOHO- | OKpY KArOIIE MPUPOIHON CPEJIBL;
HCCIICAOBATCIILCKOU, IMMPOCKTHOU U COLIMAJIbHOU YYHUTEIBATh OIIAaCHOCTh
ACATCIIBHOCTH; BO3CHCTBUS Ha YKVBBIE
OpraHu3MbI OIPEIEIIEHHBIX
BEIIECTB, MMOHUMAs CMBICTT
oKa3aTelst MpeIeITIbHON
JIOYCTUMOM KOHLIEHTpalluU
IIK 2.4. - yYMEHHE OMpeNeNaTh KOHCTPYKTHBHBIE | - CPOPMUPOBATH MPEACTABICHUS:
Pa3zpabarbiBath OCOOCHHOCTH TIPH CTPOUTEIHCTBE >KEJIE3HBIX | O CBOMCTBaX METAJLIOB, CIUIaBaXx,
TEXHOJIOTHYECKHE JOpOT, PEMOHTE M TEKYIIEeM COJEp)KaHUM | BUJaX  KOPPO3HH, o0nacTtu
MPOLECCHI YKEJIE3HOIOPOKHOTO MY TH; MIPUMEHEHUSI HEMETAJUIMYECKUX U
MIPOU3BOJICTBA - TMOHUMAaHHUE TEXHOJOTMYECKHX IPOLIECCOB | KOMIO3UIIMOHHBIX MaTEepHAJIOB,
PEMOHTHBIX  PabOT | MPOU3BOJCTBA PEMOHTHBIX palboT | BUIaX W CBOMCTBAaX TOILIMBA,
KEJE3HOAOPOKHOIO | )KEJIE3HOIOPOKHOTO ITyTH U COOPYKEHUI CMa304HBIX u 3aLIUTHBIX
IIyTH U COOPYKEHUM. Marepualax, CBOMCTBAX
HEOPraHUYECKUX u

OpPraHUYECKUX COCOUHECHHUN INpHU
CTPOUTEIILCTBE KEJIE3HBIX JOPOT,
peMOHTE u TEKyIIEeM
COJEP KAHUU JKEJIE3HOLOPOKHOTO
IyTH.




B pesynbTare ocBOCHHS MporpaMMbl yUeOHOTO MpeaMeTa peain3yercs MporpaMma BOCIHTAHUS,
HampaBJeHHas Ha (POPMHUPOBAHUE CIICAYIONIMX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBAsIOUINi aKTUBHYIO T'Pa)IaHCKYIO MO3UIINIO, TEMOHCTPUPYIOUINI MPUBEPKEHHOCTh
MPUHLIMIIAM YE€CTHOCTH, INOPSAJOYHOCTH, OTKPBITOCTH, YKOHOMUYECKH AKTHBHBIM M YYaCTBYIOIIUN B
CTYJEHYECKOM U TEPPUTOPHUATILHOM CaMOYIPABJIEHHWH, B TOM YHUCJIE Ha YCJIOBHUAX J10OpPOBOJILYECTBA,
MIPOAYKTUBHO B3aUMOJICHCTBYIOIINI M yYaCTBYIOIIUI B IESITEIbHOCTH OOIIIECTBEHHBIX OpraHn3aluil.

JIP 4 TlposiBnsronuii 1 AEMOHCTPUPYIOIIUM YBaXKEHHUE K JIFOJSAM TpyJla, OCO3HAIOIINN IIEHHOCTh
cooctBenHoro Tpyna. Crpemsmmiics K (GOPMHUPOBAHHIO B CETEBOM Cpele JMYHOCTHO H
PO eCCHOHATBHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEa.

JIP 16 IlpuoGpereHne 0Oy4YarOMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUH O TpPaBWIAX BEIACHUS
9KOJIOTHUYECKOTO 00pa3a KM3HU O HOPMaxX M TPAAUIIUSAX TPYIOBOU NEATEIHHOCTH YEJIOBEKa O HOpMax H
TpaauIUsAX MOBEJCHHS YeI0BeKa B MHOTOHAIIMOHATLHOM, MHOTOKYJITYPHOM OOILIECTBE.

JIP 23 TlonyuyeHune 00y4aromuMHCs BO3MOXHOCTH CAaMOPACKPBITUS M caMOpeaTn3aus JUMYHOCTH.

JIP 30 OcymecTBasoOmui MOUCK W HCIOJIb30BaHWE WH(OpMAINMKM, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3TUYHBIX 33]1a4, TPO()EeCCHOHATLHOTO M TUYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCHUTJIAHBI

2.1 O0beM y4eOHOM IUCHUILUIMHBI U BUIbI Y4eOHO# padoThI

Buj yueOHoit padoThI

O0BEéM B yacax

O0béM 00pasoBaTeIbHON IPOrpaMMbl y4eOHOH JUCHUIIIMHBI

108
B TOM YHCIIE:
OcHoBHoOe coep:kaHue 72
B TOM YHCIIE:
JICKLIUH, YPOKH 34
caMoCTosITeJIbHAs padoTa 36
MIPAKTUYECKUE 3aHATHS 28
nabopaTOpHbIE 3aHATUSL 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE
B T.4..
TEOpEeTHYECKOoe 00ydYeHHUE 34
NPaKTHYECKUEe 3aHATHUS 28
nabopaTopHbIE 3aHATHUS 10
KOHTPOJIbHbIE PadoThI 2
B coomeemcmeuu ¢ yuebOHbIM niaHom no umoeam I cemecmpa ammecmayus
nposooumcs 6 popme KOHMPOILHOU Pabombi.
[IpomexxyTounasi arrectamusi (B popme auddepeHInpoBaHHOTO 3a4eTa) 2




2.2 TemaTH4yecKHUii IUVIaH U cOJlePKaAHUE Y4eOHOM TN CHUIITTUHBI

4

HanMeHoBaHMe pa3jeioB U TeM

Coaep:xanue yueOHOro MaTeprasia, NpaKTHYeCKHe U JIA00paTOPHbIE 3aHATHS,
caMoCTosiTeIbHasi padoTa o0y4yaroImmxcs

O0BLeMm
4acoB

dopmupyembie
KOMIIeTeHIINU
(OK),IIK u
JIMYHOCTHBIE
pe3yabTaTtsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 CtpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
MIEpUONYECKAsL CUCTEMA
XUMHUYeCKuX dyemenToB . 1.
Menneneesa

1.1.1 OcHOBHBIC MOHATHS U 3aKOHBI HEOpPraHu4eckoii u odrieit xumun. [lepuoauueckas
cructema xumudeckux anmemenToB /.M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
JIP 16,23,30

Conepxanue y4eOHOro MaTepuasia

CoBpemeHHas: MOJIeTb CTpOoeHHUsT aroMa. CHMBOJIMUYECKUM SI3bIK XUMUHU. XUMHUYECKUN DJICMEHT.
DnexTpoHHas KOHQUrypamusi atoma. Knaccudukaruss XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
aJeMeHTHI). BaneHTHbie 3MeKTpoHbl. BaseHTHOCTD. DNEeKTpOHHAs MPUPOJa XUMHUYECKON CBSI3H.
DEeKTPOOTPUIIATETLHOCTb. BHUIBI XUMHUYECKON CBS3U (KOBAJICHTHAS, MOHHAS, METaJUTMUYeCKasl,
BOJIOPOJTHAST) M CTIOCOOBI €€ 00pa30BaHMS.

ITepuonnueckas cucrema xumudeckux osnemeHtoB J[ M. MenneneeBa. ®OU3MUECKUI CMBICI
[lepuognueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCT M3MEHEHUsI CBOMCTB XUMHUYECKUX
ANIEMEHTOB, 00pa3yeMbIX WMH TMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOXKEHHUEM
XUMHUYECKOro anemeHTa B Ilepronnueckoil cucreme. MupoBO33peHUECKOE M HAYYHOE 3HAUYEHHE
Ilepnomueckoro 3axona J[J. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX HJIEMEHTOB

CamocrosiTesibHas padora odyuyaromuxcs Nel

Koncnekr, mnoxaroroBka cooOumieHuii Ha TeMmbl 10 BblOOpy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABICHUE PA3BUTHs HAyKH W Mpou3BojcTBa B Pocculickoin denepanny;
PagnoaktuBHOCTE. Mcnonb30oBaHME paguOAaKTHBHBIX H30TONOB B TEXHHYECKUX LEIIX.
PeHnTreHoBckoe u3IyyeHHME M €ro MCIOJIb30BAHME B TEXHUKE W MenuuuHe. Pemenue
TEOPETUYECKMX M JKCIIEPUMEHTAIBHBIX 3a7a4 II0 BOIPOCAM: OCHOBHBIE IOHSATUS XHMHUH,
OCHOBHBIE 3aKOHbl XUMHUHM. PacueTHple 3ajaud Ha HaXOXXJIEHUE OTHOCHUTEIBHOM
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJIU XUMHUYECKUX DJIEMEHTOB B CJIOXKHOM
BEIIIECTBE.

1.1. 2 IlpakTuueckoe 3anaTHe Nel PemieHue npakTUKO-OPHUEHTHPOBAHHBIX PACUYETHBIX
3a7a4 1o Teme: "OCHOBHBbIE KOJIMYECTBEHHBIE 3aKOHbI M pacueTbl [0 YpaBHEHHUSIM

OK 01 OK 02
[IK 2.4.




4

XUMHYECKUX peakiui'

IIpoduiabHbie U NMPOPEeCCHOHATBLHO 3HAYHMMBbIEC JJIEMEHThI COAEp:KaHUA: XMMHUUECKUE
ABJICHUS B OCHOBE TEXHOJIOTMYECKHX OIEpalvii Ha MPEANPHUATHIX KEIE3HOLOPOKHOTO
TpaHCHOpPTa (HaIIaBKa MPH PEMOHTHBIX padoTaxX, HAHECEHHE JJAKOKPACOUYHBIX TOKPBITHI).

JIP 2,4,16,23,30

CamocrosiTesbHasi padoTa o0yuaromuxcsi Ne2

[Toxbop, ananu3 u npeobpazoBanue yueOHoro matepuana. [loaroroBka cooOmeHNI Ha TEMBI
o BeIOOpY: McTopusi pa3BuTus XMMHUYECKON Hayku B Poccum; Benukue xumukm Poccun;
Kuzsp u gesrenpHocth .M. MeHaeneena.

1.1.3 IIpakTnyeckoe 3aHsitue Ne2 PemieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agay no teme: Ilepuonnueckas cucrtemMa xuMuudeckux 3nemeHToB J[.M. MeHnneneena.
Ctpoenue aToma

[MpodpuiabHbie U npodeccHOHATBLHO 3HAYHMbIE JJeMeHThI coaep:kaHusi. OCHOBHbIE
XMMHYECKHE 3aKOHBI, TEOPUU M YYEHHUS CHOCOOCTBYIOT 0o0jee IMOJHOMY U OCO3HAaHHOMY
MOHUMAHUI0 XUMUYECKUX TIPOIECCOB JUIsl (POPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pAcCYeTOB M pEIICHHWS MHOTHE pacyeTHbIe 3aJauu
MPAKTUYECKOT0 U TEXHOJOTHUECKOTO 3HAYCHUSI.

OK 01 OK 02
[IK 2.4.
JIP 2,4,16,23,30

CamocrosiTesibHas padora o0yuaromuxcs: Ne3

[Toxbop, ananm3 u mpeobOpazoBaHue yueOHOTO MaTepuana. [loaroroBka cooOmEeHUI Ha TEMBI
no BeIOOpy: PammoakTuBHOCTB. Mcronb30BaHue paglOaKTUBHBIX U30TOMOB B TEXHUYECKUX
1essix. PEHTTeHOBCKOE M3JTyYEHHUE U €T0 UCII0JIb30BAaHUE B TEXHUKE U MEJTUIIMHE.

1.1.4 IIpakTnuyeckoe 3ansitue Ned PemeHue osKCiepuMEHTAIBHBIX 3aJad MO TeMe: THrbl
XUMHUYECKHX CBSI3eH. THUIBI KPUCTAIUIMUECKUX PELIETOK

IIpodpuabHbie U NpodecCHOHAIBLHO 3HAYMMBbIE 3JIeMEHThI colepxaHus. KomiuiekcHble
COEJIMHEHUS UCIIOJIb3YIOT JJIi OKPAacKM 3[aHHM, COOpYXEHHH, 000OpylOBaHUS U IYTEBHIX
MallluH

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

CamocrosiTesibHast padoTa odyuaromuxcs Ned
[Ton60p, aHanmu3 1 Mpeobpa3zoBaHue y4eOHOrO MaTepHala.

Paspnen 2. XumMuyeckue peakuuu

10/5

Tema 2.1 Tunel XUMHYECKHUX
peaxkuun

2.1.1 Knaccudukanusi ¥ THIIBI XUMHUYECKUX PEAKIHA HEOPTaHMUECKUX COCTMHEHUI

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30




1 2 4

Copep:xxanue y4e0OHOIro MaTepuaia
Knaccudpukanus ¥ TUOBI XUMHUYECKUX PEAKIMA C y4acTHEM HEOPraHMYEeCKHX BEIECTB.
CocraBneHrne ypaBHEHUH pEaKIMil COSAMHEHHUs, PA3IOKECHHs, 3aMelleHusi, oOOMeHa, B T.d.
peakiMii rOpeHHsl, OKUCIICHUSI-BOCCTAHOBIICHHUS.
VpaBHeHUsI  OKHCIIeHUsS-BOccTaHOBNeHUsA.  CreneHb — okucieHud.  OKUCIUTENb U
BocCTaHOBUTENh. (COCTaBIIEHHME W  YpPaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii METOI0M 3JIEKTPOHHOrO OanaHca. OKHCIUTENLHO-BOCCTAHOBUTEIBHBIC PEaKIIMHA B
PUPOJIE, MPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEACATEIbHOCTH OPTaHU3MOB.
CamocrosiTesibHast paboTa odyuaromuxcs NeS
AHanu3 1 mpeodpazoBaHue yueOHOM MHPOPMAIIHH.
2.1.2 IIpakTnuyeckoe 3anHsitue Ned PemieHue SKCIEPUMEHTANIBHBIX 3aJad IO TEME:
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU"
IIpopuabHble U NPoPeccHOHAIBLHO 3HAYHMMBbIE 3JIEMEHTbI COJEPKAHUA. 3HAYCHHE OK 01 OK 02
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ pE€aKUuMid B  NOpUPOAE M  HA  HPEANPUITHIX 1K 2.4.
KEJIe3HOJOPOKHOM oTpaciu. OKUCIUTEIbHO — BOCCTAaHOBHUTEIBHBIE MPOLECCHl KAaK OCHOBA JIP 4,16,23,30
MPOIECCOB KOPPO3UH METAIIIOB, PaOOThl XUMHUYECKHX UCTOYHUKOB TOKA U aKKYMYJISITOPOB H
T.J.
CamocrosiTesibHas padora o0y4yaromuxcs Ne6
ITox6op, aHam3 1 Mpeodpa3zoBaHue yIeOHOM HHGMOPMAIIHH.

Tema 2.2 DileKTpOJIMTHYECKASA 2.2.1 PactBopeHme Kak (pU3NKO-XUMUYECKUN TPOLIECC. OK 01 OK 04

JTUCCOIUALIMSA M HOHHBII 00MeH IIK 2.4.

JIP 4,16,23,30

Conep:xanue y4e0HOIro MaTepuasa

Teopus ay1eKTpoIUTHYECKON qucconuanuu. MIoHbl. DIIEKTPOINThI, HEAIEKTPOJIUTHL. Peakuyu
uoHHOTro oOMeHa. CocTaBlieHHE PeaKkMii HOHHOTO OOMEeHa IyTeM COCTaBJICHUS UX MOJIHBIX U
COKpAILEHHBIX MOHHBIX YpaBHEHUI. KHCIOTHO-OCHOBHBIE peaKIMK. 3a/laHNsl HA COCTABJICHHE
VMOHHBIX PEAKLIUN.

[IpakTuueckoe UCMONB30BaHKE PEAKIMII HOHHOTO OOMEHa U TUAPOIIN3a B TEXHONTOMMYECKUX
npoueccax >Xenes3HOAOpPOXHoro  TpaHcrnopTta. [loHsATUA:  ranbBaHOCTErus,
ranbBaHoNIacTMKa, UX NPakTUYecKoe 3Ha4YeHNe B XEeNe3HOJOPOXKHOM XO35MNCTBE.

CamocrosiTesibHas padora odyuyaromuxcs Ne7
Ananu3 u npeoOpazoBaHue y4eOHOH mHpopmarmu. [loaroToBka cooOmieHnid Ha TeMy IO
BeIOOpY: IIpakTHueckoe NMpUMEHEHHE JJIEKTPOJin3a: papUHUPOBAHUE, TAIbBAHOIUIACTHKA,




TaJIbBAHOCTCT H.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "lccienoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenennie pH cpenbl pacTBopoB. Teopus 3AEKTPOIUTUUECKON AUccoanun’
IIpopunbHbie 1 NPOPecCHOHAIBLHO 3HAYUMBbIE 3JIeMEHThI COAePKAHUA. AKKYMYJIATOPBI:

NPUHIMI UX PabOThI, UX TPUMEHEHHE TIPU CTPOUTEIILCTBE U PEMOHTE JKEJIE3HBIX JJOPOT.

OK 01 OK 04
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padora odyuaromuxcs Ne§
AHanu3 1 nmpeodpazoBaHue yueOHOM HHPOPMAIIHH.

2.2.3 JlabopaTopHoe 3aHsitue (padora) Ne2 "Peakuuu nonnoro oomena. ['maponus coneir”
IIpoduibubie 1 NPOpecCHOHATBLHO 3HAYUMbIE 3JIEMEHThI coAep:kaHud. [Ipumenenue Ha
HKEJIe3HOIOPOKHOM TPAHCIOPTE PEAKIIMYA HOHHOTO OOMEHa JJIsl yMATYeHHs! BOJbl (CHUKEHHE
KoHIEeHTpaiuu uoHoB Ca?’ m Mg?"). Tmaponus Ha NPEINPUATUIX IKEIE3HOIOPOKHOTO
TPAHCIOPTA.

OK 01 OK 04
IIK 2.4.
JIP 4,16,23,30

CamocrosiTesbHast paboTa o0yyaromuxcs Ne9
AHanu3 u mpeoOpa3oBaHue yueOHON HHDOpMAITIH.

Pasznen 3. CTpOCHHe BellleCTBA M CBOMCTBA HCOPraHuvIeCKMuX BECIIeCTB

14/7

Tema 3.1
HOMEHKJIAaTypa 51
HEOPraHUYECKHUX BEIECCTB

Knaccudukanms,

CTpOCHHE

3.1.1 OCHOBHBIE KJIACChI CIOKHBIX HEOPraHUYECKUX COCAUHEHUM.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

ConepxaHue y4eOHOro MaTepuasa

[Ipeamer Heopranmdeckon xumuu. Knaccudukanus HeopraHmdeckux BemiecTs. [IpocTeie n
ClOXHbIe BemecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHBI,
KHUCJIOTBI, CcOJIi). B3auMOCBSi3b HEOpraHMYECKHX BEIIECTB. ATperatHble COCTOSHUS
BemlecTBa. Kpucrtannuueckre u amop@HbIE BelIECTBA. THIBl KPUCTAIIMYECKHX PELIETOK
(aToMHasi, MOJIeKyJsIpHAs, MOHHAs, METalJIM4ecKas). 3aBUCUMOCTh (DU3UYECKUX CBOICTB
BEILIECTBA OT THUMA KPUCTALIMYECKON PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOM aKTUBHOCTH
BELIECTB OT BHJA XUMHUYECKOH CBSI3M U THUINA KPUCTAUIMYECKOW pemeTku. [IpuumHbl
MHOT000pa3usi BEIIECTB

CamocrosiTesibHas padora odyuaromuxcs Nel0
AHanu3 u nmpeoOpa3oBaHue yueOHON HHDOpMAITUH.

3.1.2 lIpakTuyeckoe 3ansaTHe NeS Penienue skcrepuMeHTaIbHBIX 33a4 Mo Teme: Yuctbie
BEILIECTBA M cMecH. [lHuCnepCHbIE CHCTEMBI.

[poduabHbie U NpodeccHOHATBLHO 3HAYHMBIE JJIeMeHTHI cojep:kaHusi. [Ipuvenenue
CMOJI ¥ OMTyMa IIPH CTPOUTEIHCTBE M PEMOHTE XKEJIE3HBIX I0POT

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30




2

CamocrosiTesqbHasi padora o0yuaromuxcesi Nell

[Toxbop, ananu3 u npeodpazoBanue yueOHOro matepuania. [loagroroBka cooOmeHnii Ha TeMy
mo BBIOOpY: AMoOpdHBIE BemecTBa B MNpUponae, TexHHKE, ObiTy; I[lmasma— dyeTBepToe
COCTOSTHUE BelecTBa; [ pyOoaucepcHbIE CUCTEMBI, WX KJIacCU(UKAIMS U UCTIOIh30BAHUE B
podheCCHOHANBHON ACATEeIbHOCTH, [ [puMeHeHNE CYCITIeH3UH B SMYJIbCHI B CTPOUTEILCTBE.

Tema 3.2 DOuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTraHUYECKHUX BEIIESCTB

3.2.1 Mertamnsl. [Tonoxenue B [ICXD JI.11. Menneneesa, ocooeHHocTH cTpoeHus. Kopposus
MeTaIoB. MeTo/Ibl 3aUThl KOHCTPYKLHUH MOJBIKHOTO COCTaBa

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conep:xanue y4e0OHOIro MaTepuaa

Mertamiel. O0Omme ¢u3ndeckue U XUMHUYECKHue CBOMCTBa MeTauioB. CriocoObl MOTyUYeHHS.
3HayeHWe METAIJIOB M HEMETAaUIOB B NPUPOAEC U IKU3HEAEATEIIBHOCTU 4YelloBeKa U
opranu3MoB. Koppo3usi MeTayioB: BUABI KOPPO3WH, CIIOCOOBI 3alIUTHl METAIOB OT
KOppO3UHU

CamocrosiTesibHas padora o0yuaromuxcs Nel2

[ToxOop, ananu3 u mpeoOpa3oBanue yuyeObHoit undopmanuu. IlogroroBka cooOuieHuit Ha
TeMy 1o BbIOOpy: JKene3o — Kak OCHOBHOW KOMIIOHEHT MHOTHX CIUIaBOB. lIpumeHeHue
METAJIJIOB M MX CIUIaBOB B KAaueCTBE KOHCTPYKLHMOHHBIX MaTEpUaOB Ha IPEANPUATHAIX
KENE3HOIOPOKHOTO TpaHcmopTa. Kopposusi MeTamioB, OCOOCHHOCTH KOPPO3MOHHBIX
IPOLIECCOB, TPOUCXOIAIINX Ha 00BEKTAX JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

[MonroroBka mpe3eHTanmii Ha Temy Mo BbIOOpy: Mcropus momydeHuss W TPOU3BOICTBA
amoMuHMs. Poilb  MeTaJuloB B UCTOPUM  4YEJIOBEYECKOW IMBWIM3auuMu. Fcropus
OTEYECTBEHHOW YEpHOM MeTauIypruu. McTopus OTe4eCTBEHHOM LBETHOW METAJUIypIHH.
XuMHUsT METauUIoB B MOeH NpoQecCHOHaIbHON JesATeIbHOCTH. 3aBUCUMOCTb CKOPOCTHU
KOpPpPO3WUU OT YCJIOBHU OKpyXKaromieil cpensl. Kiaccupukanus KOppO3HH METaLUIOB I10
pa3nn4HbIM npu3HakaM. CrocoObl 3alUThl METAIIOB OT KOppo3uu. [Ipon3BoAcTBO UyryHa u
CTaJIH.

3.2.2 Ilpakrnuyeckoe 3aHsTHe Ne6 PelieHue -HKCIEPUMEHTANBHBIX 3aJad IO TEME:
"Merasmibt"

IIpopuabHbie M NpoeccHOHATBLHO 3HAYUMbIE JJIEeMEHThbl coaepxkanusi. [lyreBoe
XO035HCTBA KaK OCHOBHOW TMOTPEOUTENh IBETHBIX METAUIOB Ha JKEJIE3HOIO0PONKHOM
Tpancnopte. CriocoObl 3alUTHl METAIIJIOB OT KOPPO3HH

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHast paboTa odyuaromuxcs Nel3
Pemenne MpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUl Ha CBOMCTBA, COCTaB, IOJY4YCHUE U
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0e30IacHOE HCHOJIL30BAHNE METAJIOB B 6BITy n HpaKTH‘{eCKOfI JACATCIIBHOCTH YCJIOBCKA.

3.2.3. Hemeramnel. I[lonoxxenne B [ICXD /.M. MeHnneneeBa, 0COOEHHOCTH CTPOSHUS

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuaJia

Hemeramnpl. OOmme ¢u3mvyeckne W XUMHYECKHE CBOHWCTBA HEMETAIOB. THUIHUYHBIC
cBorictBa HemetauioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COCIWHCHUN
HeMeTaioB. [IpUMEHeHne BaXHeuwux HemeTannoB W UX COeOUMHEHUN B
XKENe3HOO0POXXHOM X03ANCTBE KpyroBopoThl OMOTEHHBIX DJIEMEHTOB B IIPUPOJIE

CamocrosiTesibHas padora o0yuyaromuxcs Nel4
ITox6op, aHam3 1 peodpa3oBaHue yIeOHOM HHGMOPMAIIHH.

3.2.4 IIpakTtuyeckoe 3aHsaTHe N7 PemieHue OSKCIEpUMEHTAIBHBIX 3a7ad IO TEME:
"Hemerasr"

IIpoduiabubie U NPOoPecCHOHATBLHO 3HAYHMMBbIEC JJIEMEHThI coaep:kaHus. [Ipuvmenenue
KPUIITOHa B (papax HOJABMXKHOIO cocTtaBa. PTOp — KOMIIOHEHT MHJAKOH cMaszka s
YMEHBIIEHUS TPEHUS ACTAJICH U y3J10B IIyTEBBIX MAIIKH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesqibHasi padora o0yyarommuxcest NelS

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha CBOWCTBA, COCTaB, IIOJIy4EHUE U
0e30MacHoe UCMOIb30BaHNE HEMETAIOB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YeIOBEKa.
[MoaroroBka coobOmenuit Ha TemMy 1o BeIOOpY: IlpuMeHeHHME HEMeETaioB B
JKEJIE3HOJOPOKHOM X03s1iicTBe. IIpaBuiia mepeBo3KHM HEMETAIIOB 110 KeJIE3HOM JI0pore.

Tema 33 Wnentudukarms
HEOPraHWYECKUX COeTUHEHUH

3.3.1 'enernueckas CBsA3b HEOPraHUUYECKUX COECTUHEHUI
HTorosasi koHTpobHAsA padoTa Nel

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuaJia
XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
TUAPOKCHUJIOB, KHUCJIOT, COJel U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOMCTB MPOCTHIX
BCIICCTB, BOAOPOAHBIX COGI[HHGHHﬁ, BBICHIUX OKCHIOB M THUAPOKCHIOB. I/IIIGHTI/I(i)I/IKaLII/ISI
HCOPTaHUYCCKUX  BCUICCTB C HUCIIO0JIb30BaHUECM nux (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB,
XapaKTCPHBIX KAYCCTBCHHBIX ‘peaKIII/Iﬁ

Hmoz I cemecmpa: MaxcumanbsHas yueOHast Harpy3ka (BCero)
Obs3arenbHas ayuTopHas yueOHasi Harpy3Ka (BCero)
MPAaKTUICCKHUE 3aHATHS

48

32

14




nmabopaTopHble 3aHATHS (PaOOTHI)
caMmocCTosTeNbHas paboTa
KOHTpPOJIbHAs paboTa

16

Pasnen 4. CtpoeHue u cBoiicTBa opr

aHUYECKHUX COeTUHEHUM

32/16

Tema 4.1 Knaccudukanus,
CTPOCHHE 51 HOMCHKJIATypa
OpraHUYECKUX BEIICCTB

4.1.1 ITousTue 00 OpraHM4YC€CKHX BCIICCTBAX, UX IIPUMCHCHUC Ha JKEJIe3HOM Jopore.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Copaep:xanue y4e0HOro MaTepuaa

[losiBieHME M pa3sBUTHE OPraHUYECKOM XMMHM Kak Hayku. IIpeamer opraHu4eckol XUMMH.
MecTo M 3HaYeHHWE OpPraHUYECKOM XHMMHHM B CHUCTEME E€CTECTBEHHBIX HAayK. XUMHUYECKOE
CTPOEHUE KaK IIOPSAJOK COEIUMHEHHS aTOMOB MOJIEKYJIE COIJJACHO HMX BaJIEHTHOCTH.
[IprMeHeHne OpraHnyeCcKuX BEIIECTB Ha HKEJIE3HOM I0pore

CamocrosiTesbHas padora odyyaromuxcsa Nel6
[TonGop, ananu3 u mpeoOpazoBanue yueOHOW umHPopMmanuu. [ToaroroBka cooOmieHUit Ha
TeMsl 10 BBIGOPY: JKmsub u gestemsHocTh A. Kexyme. XKusHb m jpestenbHOCTH M.
bepuennyca. Xuznp u gestenpHocts @. Bemepa.

4.1.2 Teopust A.M. Bytneposa. Knaccuduxkanus opraHu4eckux BEIIeCTB.

OK 01 OK 02
I1K 2.4.
JIP 4,16,23,30

Copep:xxanue y4e0HOIro MaTepuaa

[lonoxxeHus: TEOpUM XMMHUYECKOTO CTPOEHUSI OpraHumdeckux coequHeHuii A.M. Bytneposa.
VYriepoaHblid CKENIET OPraHUn4eCcKOM MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
cTpoeHust Monekyn. M3omepust u m3omepbl. [lonstue o QyHkumoHanpHON rpymme. Pamukar.
[puHumne! knaccuuKanuy OPraHWYECKHX COEAWHEHWH. MexayHapoaHas HOMEHKIIATypa |
IIPUHLMIIEI HOMEHKJIATYPbl OPIraHUYECKUX COCAMHEHUN

CamocrosiTesibHas padoTa odyuyarommxcs Nel7

[Toxbop, ananu3 u mpeoOpa3oBanue yueObHoit uHpopmammu. I[loaroroBka cooOleHwit Ha
Temy 1o BbIOOpY: JXKusup u nestenbHocTh A.M. byTtiepoBa. Kusup u nesrenbHocts B.B.
MapkoBHHKOBA

Tema 4.2 CoiicTBa OpPraHUYECKUX
COEMHEHUI

4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUH PS/I.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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Copaep:xxanue y4e0HOIro MaTepuaia

[IpenenvHbIC YriaeBOAOPOAbI (ATKAHBI W IHUKIOANKAHBI). (OcoOEHHOCTH KiIacCUPUKALUU U
HOMEHKJIaTypbl, Hu30Mepus, (U3NYECKHE CBOWCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeEIUla B
MPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIJIEBOJAOPOOB, HAX0XKICHUE B MPUPOJIE
Y IPUMEHEHHUE JTKAHOB.

CamocrosiTesbHasi padora o0yuaromuxcsi Nel8

[Toxbop, ananu3 u mpeoOpazoBanue yueObHoU umHpopmammu. [logroroBka cooOleHwd Ha
TEMy IO BBIOOpPY: DKOJOTMYECKHE AacleKThl HCIIOJIb30BAaHUS YTIIIEBOJOPOJIHOTO CHIPHS.
XHMHMS YIJICBOJIOPOJHOIO ChIPhsl M MOsI Oy ayIIasi CeliaabHOCTb.

4.2.2 IlpakTnuyeckoe 3aHsiTue Ne8 PemieHue SKCIEpUMEHTANIBHBIX 3aJad IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U ATaHa"

IIpopuabHble W mnpodeccMOHAIBLHO 3HAYMMbIE 3JIeMeHTbI coaep:kaHus. Kuakue
yIIeBOAOPOAbI (OEH3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B Ka4eCTBE TOPIOYETO B
JBUTATENSIX BHYTPEHHETO CrOpaHUs MOJBHKHOTO COCTaBa KEJIE3HOIOPOKHOIO TPAHCIIOPTA.
TBepapie yrieBogopoabl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMAa30K, UCIOIb3YEMBIX IS
CMa3KH TPYILIUXCS Y37I0B U JeTajeil MyTeBbIX MAIlKH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padora odyuarommxcs Nel9

BbluMcneHns nNo ypaBHEHUIO XMMMUYECKOW peakuumn (Maccbl, obbema, Konuvecrtsa
MCXOOHOro BeLlecTBa WM NPoAyKTa peakumm Mo WU3BECTHbIM Macce, 06beémy,
KONMMYeCTBY OAHOINO U3 MCXOOHbIX BELLECTB U NPOAYKTOB peakuun).

4.2.3 Anxensl, ankaaueHnbl. CocTaB U 0COOEHHOCTH CTPOECHUS

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xxanue yue0OHOI0 MaTepuaia

HempenenpHble (anmkeHbl, ankuHBI W ankagueHbl). OCOOCHHOCTH KlacCU(UKANUUA U
HOMCHKJIATYpBI, HW30MepHs, (U3HYECKHE CBOWCTBA, XWMHUYCCKHUE CBOWCTBA, CIIOCOOBI
nosydeHusi. ['opeHue ameTrwiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH MJIf
CBapKM M pe3Ku MeTaioB. [IpakThueckoe MNPUMEHEHHE aKCHOB M aJKaJUEHOB B
JKCIC3HOIOPOIKHOM XO03SMCTBE

CamocrosiTesqibHasi padora o0yyarommuxcsi Ne2(
ITox6op, aHanu3 u npeodpazoBaHue yueOHON HHDOPMAIIHH.
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4.2.4 IlpakTnueckoe 3aHsaTHe N9 PemieHue SKCIEpUMEHTANIBHBIX 3a7ad 1O TEME:
"IlosrydyeHne 3TUIIEHA U U3Y4YEHHE €r0 CBOMCTB"

IIpopuabHble U NMPOoecCHOHATBHO 3HAYHUMbIE 3JIeMeHThI coaep:kanus. [IpumeneHus
NOJIMMEPOB HAa MPEINPHUATHIX JKEIE3HOMOPOKHOIO TpPAHCIOpTa Ul 3JIEKTPOMU3OJIALUMY,
PYKaBOB TOPMO3HOM CHCTEMBI MMyTEBbIX MAIlIWH, IPUBOAHBIX pEMHEN, 300HUTOBBIX COCYJIOB
AKKyMYJIATOPOB, JIeTaJleil ¥ 3alIMTHBIX TOKPBITUNA HA XKEJIE3HOAOPOKHOM TPaHCIIOPTE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesbHasi padora o0yuaromuxcesi Ne21

Boluncienus no ypaBHEHMIO XUMUYECKOM peakiinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM NMPOAYKTa peaklUH 0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3
VCXOJHBIX BEIIECTB WM ITPOJYKTOB PEAKIIUN).

4.2.5 Ilpaktuyeckoe 3anstue Nel() Pemenue sKcrepuMEHTaNBHBIX 3aJad MO TeEME:
"AueTnieH u ero romosiaoru"” (AJIKUHbI)

IIpopuabHble U NMPodecCHOHATBHO 3HAYHUMbIE 3JIeMeHThI coaep:kanus. [IprmeHeHue
NOJIMMEPHl Ha OCHOBE MPOU3BOJHBIX AJKMHOB B KAaUECTBE M3OJIALIMHU 3AIIUTHBIX 000JOYEK
KaOeNbHbIX W3JIeTHUI U TPOBOAOB, BHYTPEHHEH OTACIKH MyTEBbIX MAIIUH

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padora o0yuaromuxcs Ne22

[TonGop, ananu3z u npeobpazoBanue yueOHOUM mHpopmanuu. [loaroroBka cooOlieHui Ha
TeMy 10 BbIOOpy: IIpuMeHeHWe ameTHieHa W €ro TOMOJIOTOB Ha MPEIIpUsSTHIX
KEIJIE3HOIOPOIKHOTO TPAHCTIOPTA.

4.2.6 Apennl. CocTaB, CTpOEHHE, [TOJIy4EHHE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasia
OcoOeHHOCTH KJIacCU(PUKAUMUM U HOMEHKJIATyphbl, H30Mepus, (QHU3NYECKUE CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHHUSL.

CamocrosiTesibHas padoTa o0yuarwmmxcs: Ne23

[Moxbop, ananu3 u mpeoOpa3oBanue ydebHoit uHpopmammu. [logroroBka cooOleHwit Ha
TeMy TIO0 BbIOOpY: IIpuMeHeHWe apeHOB H WX TOMOJIOTOB Ha  TPEANPUATHIX
JKEJIE3HOJJOPO)KHOTO ~ TpaHCMIOpTa.  [OKCHYHOCTh  apOMATUYECKUX  YTIIEBOJOPOJIOB.
SIMOXMMUKATEL.

4.2.7 IlpakTndeckoe 3aHsaTHe Nell PemnieHue SKCIEpUMEHTANBHBIX 3ajad IO TEME:
"CpaBHUTENIbHAA XapaKTEPUCTUKA CITUPTOB"
IpodguiabHbie U MPOodecCHOHATBHO 3HAYUMBbIE JIEMEHThI coaep:kanusi. OaHOaATOMHBIC

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30




2

CIIUPTHl — KaK OCHOBA JAKOKPACOYHBIX MAaTEpPUAIOB HAXOMSAIIUX CBOE INPUMEHEHHE B
KEJIE3HOJJOPOKHOM XO3siCcTBE (Kpacka sl TIOKPHITHS MyTEBbIX MAIIWH; TUIACTU(UKATOPEI,
MIPUMEHSEMBIE B CBETO-, TEPMO-, MOPO30-, BJIArOCTOMKUX ACTAISIX IMyTEBBIX MAIIUH U T.1.).
[IpumeHeHHe TUICHTIUKONS U TIIMIEPHHA B Ka4eCTBE aHTH(PU30B B pajiMaToOpax CUCTEM
OXJIAKJICHUSI JIBUTATEJIEHd BHYTPEHHETO CropaHus; TUAPaBIWYECKUX, TOPMO3HBIX H
3aKAIOYHBIX JKUAKOCTEM B TOJBMKHOM COCTaBE IKEJIE3HOIOPOKHOIO TPaHCIIOPTA.
[IpakTHyeckoe 3HaUCHUE apPOMATUUECKUX CIIUPTOB U UX MPOU3BOIAHBIX B HKEIE3HOIOPOKHOM
x03s1icTBE. [lepeBo3ka U MApKUPOBKA COUPTOB MO KEIE3HOU JOpore

CamocrosiTesqibHasi padora o0yuarommuxcsi Ne24

[Toxbop, ananu3 u mpeoOpazoBanue ydeOHoU uHpopmammu. [logroroBka cooOiieHwd Ha
TeMy 1o BbIOOpY: [IpakTHueckoe 3HaYeHHE OJHOATOMHBIX CIHPTOB B KEJIE3HOJOPOKHOM
xo3sicTBe. llepeBo3ka CHUPTOB IO JKEJIE3HOM J0Opore, MapKHpoBKa rpy30B. MetaHou:
xeMouaus 1 xeMohoOusi. DTaHOJ: BelnJaiIiee 0J1aro u CTpamrHoe 3710. AJIKOTOJIU3M U €T0
npodunaktuka. [IpakTudeckoe 3HaUY€HHE MHOTOATOMHBIX CIHUPTOB B IKEIE3HOIAOPOKHOM
x03s1cTBe. [lepeBo3Kka apoMaTHYECKUX CIIMPTOB MO JKEJAE3HOM IOPOre, MApKHPOBKA I'PY30B.

4.2.8 Anpaerunsl. Kap6onossie kucnotsl. CocTa, CTpoeHuUE, Kiaccu(pukanus

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasia

OcoOeHHOCTH KJIaCCH(PHUKAIMM W HOMEHKIJIATYphl, W30MepHs, (U3NYECKHe CBOICTBA,
XMMHYECKHE CBOMCTBA, CIOCOOBI MOJTyuyeHHs. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
ux moomiee naeiicreue. CiioxHbIe Y3QHUPBI KaK MPON3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesibHas padora o0yuarommxcest Ne25

[Tonbop, ananu3 u mpeoOpazoBanue ydeOHOU mH(popmammu. [loaroroBka cooOIeHWA Ha
TeMy 1o BbIOOpY: MypaBbHuHass KUCIOTa B MPUPOJE, Hayke M Mpou3BoAcTBe. McTtopus
YKCyca. HpaKTI/I‘ICCKOC SHAYCHUC AJIBACTHUAOB MW HUX IPOHU3BOAHLIX B KCJIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anpaeruioB MO JKENE3HOM Jopore, MapKUpPOBKa TIPY30B.
HpaKTI/I'-ICCKOG 3HAYCHUC Kap6OHOBI>IX KHCJIIOT M HMX IMPOU3BOAHBLIX B KCIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka KapOOHOBBIX KHCJIOT IO JKENE3HOH Jopore, MapKUpOBKa TIPY30B.
HpaKTI/I'-ICCKOG SHAYCHHC XXUPOB U UX IIPOU3BOJHEIX B XKCJIIC3HOJOPOXKHOM XO3SAHCTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa aJibJIeru10B U KAPOOHOBBIX KUCIOT"
[IpopunbHbie U NpPodecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI cojep:kaHusl. MypaBbUHBIN
QIBJeTU  KaK KOMIIOHEHT OaKeIMTOBOIO JIaKa, SBISIONIMMCS AHTHUKOPPO3UOHHBIM

OK 01 OK 02
OK 04
[1IK 2.4.




2

4

MOKPBITHEM JJIsi MyTEBbIX MAIUH. TEKCTOJUT KaK OCHOBA Il M3TOTOBJICHHSI 3yOuaThIX
KOJIEC, BKJIABINIEH TOIIIMITHUKOB, a TaKXKe KaK JJIEKTPOHU30JIATOpP. ACOOTEKCTONUT Kak
KOMITOHEHT JUIsl W3TOTOBJICHUS TPYIIMXCS JieTajell JUCKOB CIEIUICHUS W TOPMO3HBIX
KOJIOJIOK Ha JKEJIE3HOJOPOKHOM TpaHcmopTe. [IprmMeHeHue aneroHa B KEJIE3HOAOPOKHOM
xo3siicTBe. [IpuMeHeHne maBeneBOd KHUCIIOTHI JUISI OYMCTKH META/NIOB OT PIKAaBUYMHBI
Hakunu. [lepeBo3ka U MapKHpPOBKA aJIbJICTHI0B M KapOOHOBBIX KHCIIOT IO YKEJIC3HOM J0pore

JIP 4,16,23,30

CamocrosiTesibHasi padora o0yuarommuxcsi Ne26

BbluncneHns no ypaBHEHMIO XMMUYECKOW peakumm (Maccbl, o6bEéMa, Konm4yecTBa
MCXOAHOro BeLlecTBa WNW MNpoOAyKTa peakumym no M3BECTHbIM Macce, OOBLEMY,
KONMUYeCcTBY OOHOr0 M3 UCXOAHbIX BELEeCTB WU MPOAYKTOB peakuuu). PelueHue
CXeM NpeBpaLlleHnmn

4.2.10 IlpaxkTtuyeckoe 3aHsiTHe Nel2 PemieHune SKCIEPUMEHTANBHBIX 3alad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"

IpoduiabHbie 1 npodecCHOHAIILHO 3HAYMMBIE JJIeMEHThI conep:xanusi. byTunauerar
KaK KOMMOHEHT I'IeHTaCbTaJ'IeBbIX amaneﬁ, ncnonb3dyembiX AONnA OKpacCKM NyTeBbIX
MaWWH; 3JIEKTPOU3OJTIALMOHHbBIX J1AKOB, MPUMEHAEMbIX Npun peMOHTE TAroBbIX
ﬂ,BMFaTeJ’IeVI. Mbina BbiCLIKX XUPHbIX KUCIOT KaK 3aryctutesnin B nnactu4ecknx
CMa3Kax, npuMmeHAemMblX B pa3fiMyHbiX MexXxaHu3dmMax AOnd CMa3kum noAaLllunnHUKOB,
3y6‘-IaTbIX Konec, BUHTOBbIX U LenHbIX nepegady, lWapHUPHbIX COG,D,VIHeHVIVI nap.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuyarommxcs Ne27

[ToaroroBka cooOmieHuit Ha TeMy 1o BbIOOpY: CrokHbIe 3()UPBI U UX 3HAYEHHUE B IPUPO/IE,
ObITY U Tipou3BoACTBE. KHUPBI KaK MPOIYKT MUTAHUS U XMMHUYECKOE ChIphe. 3aMEHa KUPOB B
TEXHMKE HEMUIIEBBIM ChIpheM. HexBaTka MpOJOBOJBCTBUS Kak rio0alibHas Mpodiema
YyejoBeUecTBa W MYTH €€ pemnieHus. Mplna: mponuioe, Hacrosiee, Oyaymiee. CpencrBa
TUTUEHBl Ha OCHOBE KHUCIIOPOACOIEpPXKAIIUX OPraHUYECKUX coequHeHuid. CHHTEeTHYEeCKUe
Mmoromue cpeacta (CMC): TOCTOMHCTBA U HEJIOCTATKH.

4.2.11 AMu»sl. AHWINH

OK 01 OK 02
[1K 2.4.
JIP 4,16,23,30

Copep:xxanue y4e0HOro MaTepuaa
OcobeHHOCTH KJIacCCU(PHUKAIIMM M HOMEHKJIATYphl, H30MepHs, (U3NUYECKUe CBOICTBA,
XMMHYECKHE CBOHCTBA, CIIOCOOBI TTOJTyYCHHSI.




2

CamocrosiTesibHasi padora o0yuaromuxcesi Ne28

[Moxbop, ananu3 u mpeoOpazoBanue ydeObHol uHpopmammu. IlogroroBka cooOleHwd Ha
TeMy 1o BbIOOpY: JKusHb um gesrensHocTh H.H. 3uHWMHA. AHWIMHOBBIE KpacHTENH.
[IpakTrueckoe 3HAUYEHHE AMUHOB M HX IMPOU3BOJHBIX B JKEJIE3HOJIOPOXKHOM XO3SHCTBE.
IlepeBo3Ka aMMHOB MO JKEJIE3HON JOPOTe, MAPKHUPOBKA I'PY30B.

4.2.12 JlabopatopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. Pacno3naBanue
BOJIOKOH"
IIpopunbHbie M MpodecCHOHATBHO 3HAYMMbIE 3JIEMEHTHI cofep:kanusa. Kanpon — kax

KOMIIOHEHT BHYTPEHHEH OTIENKM MYTEBbIX MaluH. lIpuMeHeHue Kiiess Ha OCHOBE
MOJIMAaMH/Ia B BArOHOCTPOEHUH I CKJICUBaHUs. TEXHUYECKUI BOMJIOK KaK MPOKJIIAJOYHBIN
MaTtepuai B Oykcax MyTeBbIX MaIlTUH.

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTesqibHasi padora o0yuarommuxcsi Ne29
[Moxbop, ananu3 u npeoOpazoBanue yueOHOUW mH(popmamuu. IlomroroBka cooOuieHu Ha
TEMy 10 BBIOOpY: 3HAUYeHHWE aMHHOKAIPOHOBOW W aMHHO’HAHTOBOM KHUCIOT Uil OOBEKTOB
KEJIC3HOIOPOKHOTO TpaHCmopTa. buocuHTe3 OenkoB. XHMHUYECKHE BOJIOKHA W HX
NpUMEHEHHE Ha KEJIE3HOIOPOIKHOM TPAHCIIOPTE.

Tema 4.3
OpPraHUYECKUX

WNnenrudukanus
BEIIIECTB, 150

3HAYCHHE M MPUMEHEHHUE B OBITOBOU
U TIPOU3BOJCTBEHHOU AEATEIBLHOCTU

YCI0BCKa

4.3.1 JlabopaTopHoe 3ausitue (padora) NeS "CgoiicTBa yrieBo0B"

IIpopunbHbie U NMpodeccHOHATIBLHO 3HAYMMbIE JIEMEHThI colep:kaHusi. [IpuMmeHenue
HpeCCOBaHHOﬁ APCBCCUHBI JJIA BKJIaIIBIIHef/'I MOAIIWUITHUKOB, BTYJOK, OIIOPHBIX ILIHUT,
W3TOTOBJICHUS MIECTEPEH MOJBUKHOIO COCTaBa KEJIE3HOJOPOKHOTO TpaHCHOpTa (IyTEBBIX
MAIIIH).

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTesibHas padora o0yuarommxcs: Ne30

[Tonbop, ananu3 u mpeoOpazoBanue ydeOHOU mH(pOopmammu. [loaroroBka cooOIeHWA Ha
TeMy MO BbIOOpY: YTrIeBoAbl M HUX polb B JKUBOW mpupone. Pa3Butue caxapHoit
MPOMBIILIEHHOCTH B Poccuu.

4.3.2 Ponp xumuu B 00€CMEYEHMHM OSKOJOTHYECKOW, HHEPreTHUYeCKOW U MUIIEBOM
0€e30I1aCHOCTH

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Coneprxanue yue0HOT0 MaTepuaJia

Posib  opraHMyeckod XHMMHUU B PCIICHHH MPOOJIEM DHEPreTHYECKOW Oe30MacHOCTH, B
pPa3sBUTHHM MEIUIUHBI, CO3JaHUU HOBBIX MAaTEPUATIOB, HOBBIX HMCTOYHHKOB JHEPIHU
(apTepHATUBHBIC MCTOYHUKU 3Hepruu). OmacHOCTh BO3JCHCTBHSI HA JKUBBIC OPTraHU3MBI




1 2 3 4

OpraHMYECKHUX BEIIECTB OTHEJIbHBIX KJaccoB (YIJIEBOAOPOJIbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYECKHEe MPOU3BOJHBIC, aJbACTUABI WU JIp.), CMBICI IOKa3aTels MpeaesbHO
JIOTTYCTUMON KOHIIEHTpAILIUU
CamocrosiTesibHas padora odyuarommxces Ne31 1
[ToaroroBka coobmieHmid HAa TeMy TI0 BEIOOpY: YernoBek B Mupe BeLecTB U Matepunaros.
XMUA 1 300pOBbE HernoBeka

Pa3znen 5. KuneTndeckue M TepMOXMMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUsI XMMHYECKUX peaKlni 2/1

Tema 5.1 Ckopocts xumuueckux | 5.1.1 Ilpaktnueckoe 3ansTme Nel3 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2

peakuuii. XMMHUYECKOe paBHOBEeCHE | 3a7ad 1o Teme: "CKOpPOCTh XMMUYECKUX peakivil. XuMHuecKkoe paBHoBecue" OK 01 OK 02
Ipoduiabubie U npodeccHoHAIbHO 3HAYMMBbIe 3JIeMeHThI colepxkaHus. bydepHsie [IK 2.4.
PacTBOPHI B TEXHOJOTUUYECKHUX Tpolieccax (MpH AIEKTPOXUMHUUYECKOM HAHECCHHH 3alllMTHBIX JIP 4,16,23,30
HOKPBITHI, B IPOU3BOJICTBE KPACUTEIIEH)
CamocrosiTesqbHasi padora o0yuarommuxcsi Ne32 1
IToxOop, aHanu3 u npeodpazoBaHue yueOHOH HHDOPMAIIHH.

Pa3nen 6. PacTBopbl 2/1

Tema 6.1 Ilonarue o pacTBopax 6.1.1 IlpakTnueckoe 3anaTue Nel4 PemieHue NpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a1a4d no TeMe: "PacTBOphI, HCIONB3yeMble B OBITOBOI W MPOU3BOJCTBEHHON AEATEIbHOCTH [IK 2.4.
yenoseka' JIP 4,16,23,30
CamocrosiTesibHas padora o0yuarommuxcs: Ne33 1
[MonroroBka cooOmeHnii Ha TeMy IO BbIOOpY: PacTBOphI, Hcmonb3yemble B OBITOBOH,
IIPOU3BOJICTBEHHOMN JIeSITEIIbHOCTH YeJIoBeKa. PactBopsl, [IPUMEHSIEMbIE B
JKCIC3HOJOPOKHOM XO3SMCTBE

Pa3znen 7. XuMus B ObITY H IPOU3BO/JICTBEHHOI 1eATEJILHOCTH YeJIOBEKa 4/2

Tema 7.1 Xumus B Opity wu | 7.1.1 HoBeiimue qoCTHXEHUS! XUMHUECKOW HAYKH U XUMHUECKOW TEXHOJIOTHH OK 01 OK 02

MPOU3BOACTBEHHON  JEATEIbHOCTH OK 07

YeJI0BEKa [IK 2.4.

JIP 4,16,23,30

Conepxxanue y4eOHOro MaTepuasia 2

Hogeliimme NOCTHKEHUS XUMHUYECKOM HAyKHM U XUMHUYECKOW TexXHoJoruu. Pomb xumum B
o0ecrieueHH  SKOJIOTMYECKOW, JHEPreTUYECKOM ¢ THIEBOW OE€30MacHOCTH, pa3BUTHH
MeauiuHbL. [IpaBria movcka ¥ aHaM3a XUMHYECKOW MH(DOpMAITMK U3 pa3IMYHBIX UCTOYHHUKOB
(Hay4Has ¥ y4eOHO-HAy4JHAs JINTEPATypa, CPEJICTBA MACCOBOM MH(MOpPMAIIHH, CeTh MHTEpHET)




2 3 4
CamocrosiTesqbHasi padora odyuaromuxcsi Ne34 2
[Nouck u ananu3 uHGOPMALIUK O IPUMEHEHUN XUMHUUYECKHX BEIIECTB U TEXHOJIOTHI C y4eToM
Oynayuiel npodecCHOHATBHON NEeATeTbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTEIbHbIE MaTeprallbl,
KOHCTPYKLHOHHBIE MaTepuallbl, KPAaCKH, CTEKIO, KepaMHKa, MaTepUallbl JJsl AJIEKTPOHHKH,
IIPUMEHSIEMBIE B KEJIE3HOI0POKHOM XO3SIIICTBE
7.1.2 TIpoMe:KyTOUHAS aTTecTALMS 110 AUCIMILTMHE. [[nddepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
K 2.4.
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas yaeOHast Harpy3ka (BCero) 60
OO6s3aTenbHast ayAUTOpHas yueOHas Harpyska (BCero) 40
MPAaKTUYECKHUE 3aHATHS 18
nmabopaTopHble 3aHATHS (PaOOTHI) 6
camocTosTellbHas paboTa 20
nuddepeHIMpOBaHHbBIN 3a4eT 2
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 108
OO0s3aTenbHast ayIuTOpHas yaeOHast Harpy3ka (BCero) 72
MpaKTUYCCKHUE 3aHATU 28
nabopaTopHble 3aHATHS (PaOOThI) 10
caMmocCTosTeNbHas paboTa 36
KOHTPOJIbHAS paboTa 2

Umoeosas ammecmayus 6 ghopme nupdepeHInPOBAHHOTO 3a4eTa




3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBbI YUEBHOM TV CHUIIIAHBI
3.1 TpeGoBaHusA K MMHUMAJIbHOMY MaTePHAJIbLHO-TEXHHYECKOMY 00ecneYyeHn 10

VYyeOHass IUCHUIUIMHA peannsyercss B ydeOHOM kaOuHete: JlaGopaTopusi XUMUM U
Onooruu
Obopyoosanue yuebnozo kaburema:

1. ITocapounble MeCTa MO KOJUYECTBY O0YUaIOIIUXCS.

2. Pabouee MecTo mpernoaBaTers.

3. Meronuyeckue MaTepuabl Mo AUCIUIITINHE

4.Becsol ananutuueckue (1 mr.).

5. XuMudeckas mocyaa.

6. Moenu KpUCTaNIMIECKUX Pem€ToK. (3 mT)

7.COopHbIit pubOp A1 moxydeHus razos (1 mrt.).

8.Habop Ne3 BC «Illenoum.

9.Habopsl peakTHBOB IO OPTaHUYECKOU XUMUHU.

10. Habop nHAMKATOPOB.

11. Habop minakaToB Mo HEOPTraHUYECKON U OpraHNYeCKON XUMUU.

Texnuyeckue cpeocmea 00yyeHUs:

-TB

- BUZICOMarHUTO(hOH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00yuenus.:
1. DVD Opranunueckast xumusi. Yacte 2. [IpupoaHble MCTOYHUKU YIIeBOAOpO10B. CHHUPTHL U
(dhenost 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckass xumusi. Yactb 3. Anpaeruasl U KapOOHOBBIE KHCIOTHI. CIOXKHbBIE
s¢upsl. XKupser. 20 onbitoB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YrieBoasl. 11 onbitos, 27 MUHYT.
4. DVD Opranunueckas xumusi. Yacte 5. A30TcojepiKaillie OpraHUYecKue BeniecTBa. benkwu.
CuHTeTHYeCKUE BEICOKOMOJIEKYJIISIpHbIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonpHBIN XUMHUECKUH dKcriepuMeHT» 150 MUHYT.



3.2. UndopmannoHHoe obecneyeHre peajin3aluu NporpaMmmbl

IlepeyeHs pexkoMeHIyeMbIX Y4eOHBIX M3AaHMIl, JOMOJHUTEJBHON JHMTEPATypPhl
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0H0JIMOTEYHOr0 (POHAA:

3.2.1.0cHOBHBIC HCTOYHHUKH:
1. Audunorenora M.B. Xumus: y4eOHHK W TPAKTUKYM JUIsI CPEIHEr0 MPOQECCHOHATBHOTO
obpazoBanus / .B. Audunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3fd., UCIp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.Jlon0THUTEIbHbIE HCTOYHHKH:
1. I'ycesa, E.B. Xumus ansa CIIO.: yue6.-meton. nocodue / M.P. 3uranmuna, JI.W. Kynukosa;
Kazan. nau. uccnen. rexnon. yH-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
(mara obopamenus: 31.03.2023) / - Pexxum qoctyna: isl aBTOPH3. MOIb30BATEINEH.
2. YepnukoBa H.IO. Xumus B nocTymHOM u3IoKeHUU: yuebHoe mocodbue ansa cno / H.IO.
YepHuKkoBa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. —316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHnbii // Jlawb: onekTpoHO-OMOnmoreyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenusi: 31.03.2023) / - Pexum npoctyma: ans
aBTOPU3. IIOJI30BATENIEH.

3.2.3 UnTepHeT — pecypesl:

1. HayuHo-nomysisipHbIN MPOEKT «DJIEMEHTHI 00JIbIION HayKH « ((pU3MKa, XUMUS, MAaTEMaTUKA,
aCTpPOHOMMS, HAayKa O JKU3HHU, Hayka o 3emie). HoBoCTH HayKu, KHUTH, HayYHO-TIOMYJISIpHbIC
CTaTbH, JIEKIIUH, SHUMKIONEIUU. https://postnauka.ru/themes/chemistry - aeKnuu Mo XMMHHA Ha
caiite [loctHayxa. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctymna: CBOOOAHBIN.
2. CallT Hay4YHO-TIOMYJIAPHOTO JKypHana «XuMHUS U 3U3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYIIA: CBOOOHBIH.
3. CaliT O XUMHUHU: KIACCUYECKHE YUYEOHMKH, CIPAaBOYHMKH, OSHIMKIONEAUH, IOUCK
OpPraHUYECKHUX M HEOPraHWYEeCKUX PeaklMid, COCTaBJIECHUE ypaBHEHMH peakumid. https:// www.
xumuk.ru/ Pexxum gocTtymna: cBOOOIHBIH.
4. Tlnardopma Zoom i MPOBEAECHUS OHJIAMH-3aHATHI U BUAECO-KOH(EpeHUUH. [DIeKTPOHHBIH
pecypc]. Pexxum nocryna: https://zoom.us/.
5. DOmnextpoHHas uH(OpMaMOHHO-00pa3oBaTenbHas cpena Ha miaatrgopme  Moodle.
[DnexTponnsbIit pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IlporpamMma oOecrniedyeHa HeO0OXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 obecredeHust


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

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEGHOM

JUCIHUIIVIMHbI

KOHTpOJ'IL h OLCHKa PpPE3YJIbTATOB OCBOCHUS O6H1€O6pa30BaTeHBHOﬁ JUCIUITIIINHBI

PacKpbIBaOTCA Yepe3 TUCHUIUITMHAPHBIE Pe3yJbTaThl, HAlPaBJICHHbIE Ha (HOPMUpPOBaAHHE OOIIUX

KOMITETEHIIMI TI0 pa3/ieniaM ¥ TeMaM CoJIepKaHusl yaeOHOTO MaTepuania.

[TpomesxyTounas arrectanus B popme audepeHIpoBaHHOTO 3a4eTa.

O6mue komnerenun (OK), Paznea/Tema THI OLEHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MEpONpPUATHI
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBIICHUE
IIK 2.4. P3: Tema 3.1 XUMUYECKHX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3agannust Ha HUCHOIL30BaHUA
JP 2,4,16,23,30 4.3 XUMHYSCKOH CHMBOJIMKH |
P5: Tema 5.1 Ha3BaHUU  COCJAMHEHHH 1O
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKTYHapOIHOTO COr03a
TEOPETUYECKON U MPUKIIATHON
XUMUH U TPUBUAIBHBIX
Ha3BaHUW [UIsI COCTaBJIICHUS
XUMHUYECKHUX (OPMYII;
- 3aciymmBaHue COOOIIECHUHN
Y OIICHKA UX MOJIFOTOBKH;
- PesynbraT  BBINONHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT;
- Pesynprar  BBINOJTHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpHUEHTUPOBAHHBIE
3aJJaHus;
- llombop, amamuz w
npeoOpa3oBaHue y4ueOHOI
uHbopmaIu
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciymuBaHue COOOIIeHUH
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | 1 olleHKA UX ITOJATOTOBKH;
33 - 3ajaHusg Ha MCMOJb30BaHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUYECKOHl CHMBOJMKHA U
4.3 Ha3BaHUU  COCJAMHEHHUHI 1O
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEXIyHApOAHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON U MPUKIIATHON
XUMUH U TPUBUAIBHBIX

Ha3BaHMKM JUISL COCTaBJICHHS
XUMHUYECKHX (HOPMYIL;

- PesympraT  BBINOJIHEHHS
BHEAYJAUTOPHBIX
CaMOCTOSITCIIBHBIX PaboT

- P€3y.HBTaT BBITIOJTHCHUA
MPaKTHICCKOM pabOTHI;




-IIpakTHKO-OpUEHTHUPOBAHHBIE
3a/IaHMUS;

- [TonGop, aHaIIN3 u
npeoOpa3oBaHue yaeOHOM
nHpopMamu

OK.04
1K 2.4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUI
Y OLIEHKA UX MOATOTOBKH;

- 3aaHsl Ha UCIOJIb30BaHUS
XUMHYECKOM CHMBOJUKUA U
Ha3sBaHUW COCOUHEHUU IIO
HOMEHKJIaType
MEXTyHapOJAHOTO cor03a
TEOPETUYECKON Y IIPUKIIATHON
XUMHA U TPUBHAIBHBIX
Ha3BaHUW JUIsI COCTaBJICHUS
XUMHYECKHX HOpMyT;

- PesynpraT  BBINONHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboOT

- PesynbraT  BBINONHEHUS
IPAKTUYECKON paboThI;

- PesynbraT  BBINONHEHUS
n1abopaTopHOit paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3a/laHus;

- [TonGop, aHaIIN3 u
npeoOpa3oBaHue y4eOHO
nHpopMamu

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUEHTUPOBAaHHBIE
3aJJaHHS;

IIK 2.4. - Honmbop, anamuz wu
npeoOpa3oBaHKe y4eOHOMI

JIP 4,16,23,30 uH(pOpMaIUH;

S HEPEYEHDB UCITIOJIB3YEMbBIX METOJOB OBYUYEHMUSA

5.1 TlaccuBHBIE: OINpPOC, PEMPOMYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHHI0 M OTPabOTKe

HU3YYCHHOI'O MaTc€puraia

5.2 AKTUBHBIE H HHTCPAKTHBHBIC. JBPHUCTUYCCKHC 6CCCIILI, JUCKYCCUH, prr.]'[HfI CTOJI,

npe3CcHTalusl, BAKTOPUHA, KBECT.




