[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

®K1O: Ynpukosa Jlunus MBaHoBHa [Tpunosxenne
[omkHocTb: OupekTop Gpunmana

Jlata nognucanms: 22.10.2026 14:31:40 k ONOI-HICC3 1o cenuanbHoCTH
YHUKa/bHbIi MPOTPaMMHbIi KITHou: 23.02.06 Texunueckas 3KCILTyaTalus
750e77999bb0631a45cbf7b4a579c1095bcef032814fee919138f73a4celcad5 HOJBUIKHOI'O COCTaBa JKEJIC3HBIX JOPOT

(HampaBieHHE TOATOTOBKH: 3JIEKTPOIIOABUKHOM COCTAB)

PABOYAS ITPOTPAMMA OBIIEOBPA3OBATEJIBHOI'O ITIPEJAMETA
OVYII 12. Xumus
ISl CIIeMAJIBLHOCTH

23.02.06 Texuuueckas 3KCILTyaTalus MOIBUKHOTO COCTaBa JKEJIE3HBIX JOPOT
(HarmpaBIiIeHHE TTOJITOTOBKH: JIEKTPOIIOIBHKHON COCTAB)

baszosas noocomoska
cpedHe20 nPoghecCUoHaIbHO20 00PA3068aAHUsL

(200 nauana noocomosxu:2026)



COJIEPJKAHUE
_ cTp.
1. OBILIASI XAPAKTEPUCTHUKA PABOYEI MPOTPAMMBI 3
YYEBHOI'O IPEJIMETA
2. CTPYKTYPA U COJAEPKAHUE YYEBHOI'O IPEJIMETA 4

3. YCJ0OBUSA PEAJIM3ALIMU ITPOT'PAMMBbI YYEBHOI'O 12
INPEIMETA

4. KOHTPOJIb U OLHEHKA PE3YJBbTATOB OCBOEHUA 14
YYEBHOI'O IPEIMETA

5. IIEPEYEHb UCITOJIB3YEMbBIX METO/I0OB OBYYEHUA 15



1 OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI OBIIIEOBPA30BATEJIBHOI'O
INPEJIMETA
OVII 12. XUMUA

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOIi mpodeccHOHAIBHOH o00pa3oBaTebHOM

NporpamMmsblI
O06mmeobpa3zoBaTeIIbHBII npeaMeT «XUMUS» SIBIISIETCS 00s13aTeNIbHON YacTbIO

o0mieoOpazoBarenpHOr0 MuKIa obOpazoBarenpHOr mporpaMmbl CIIO B coortBerctBum ¢ PI'OC mo
cnenuanbHocT  23.02.06 TexHuueckas SKCIUTyaTalys TMOJABUYXKHOTO COCTaBa JKEJE3HBIX JOpOT
(HarpaBJICHHE TIOATOTOBKH: DJIEKTPOBO3bI)

[Ipu peanuzanuu pabodeld MporpaMMbl MOTYT HCIOJIB30BATHCS PA3IMYHBIE 0Opa30BATEIBHBIE
TEXHOJIOTHH, B TOM YMCJIe TUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, JICKTPOHHOE O0YyUCHHE.

1.2 llenu 1 n1aHupyeMble pe3yJbTaThl OCBOCHHS NMpeAMeTa:
1.2.1 Iean 001e00pa3oBaTeILHOIO MPeIMeTAa:

Lenp mpeamera «XuMus»: cOPMUPOBATE Y OOYYAIONIUXCSI 3HAHUS M YMEHUS B 00JIACTH XUMUH,
HABBIKU UX MIPUMEHECHHUS B IPAKTUIECKON MTPO(HECCUOHATTLHOU e TEIIbHOCTH.

B pesynbpTaTe ocBoeHHS y4eOHOTO IpeIMeTa 00yJaromuics T0JDKEeH

yMeTh:

- Ha3bIBaTh U3YyYCHHBIC BEIIECTBA MO "TPUBHAIBHON" WIIM MEXIYHAPOIHOW HOMEHKIIATYPE;

- ONPENENATh: BaJCHTHOCTh U CTENEHb OKHCIICHUS XUMUYECKUX SJIEMEHTOB, THUI XMUMHYECKOM
CBSI3U B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAX HEOPTaHUYECKUX COCTUHEHHIA,
OKUCJIUTENb W BOCCTAHOBHUTENb, MPUHAMJICKHOCTh BEIIECTB K pPa3IUYHBIM KJIacCaM OPraHUYECKUX
COeIMHEHNM;

- XapaKTepU30BaTh: IEMEHThl MAJIbIX MEPUOAOB MO HX MojoxkeHuto B [lepuoanueckoil cucreme
JI.1. MenngeneeBa; oOImMe XUMHUYCCKHE CBOMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNUX W OPraHMYECKUX COCIAMHEHHH; CTpPOEHHE W XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCTMHECHU;

- OOBSICHITH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; IPUPOIY XUMUUYECKOM
CBs3U (MOHHOW, KOBAJICHTHOW, METAJUIMYECKOW), 3aBHCHMOCTh CKOPOCTH XHUMHYECKOH pEaKIuu |
MOJIOKEHUS XUMHYECKOTO PABHOBECHS OT Pa3INYHbIX (DAKTOPOB;

- BBINOJIHATh XMUMHUYECKUN SKCIEPUMEHT [0 PACMO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX H
OpraHUYEeCKUX BELIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOJIb30BAHUEM PA3IUNYHbBIX
WUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3JIaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHeTa);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH /71l 00pabOTKH U Nepesayd XMMHUECKON HHpOpMaIK U ee
MIPEJICTABJICHHS B Pa3IMYHBIX (POpMax; UCIOIL30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHHUSI B MIPAKTUYECKOM
NEeSITeIbHOCTH W TOBCETHEBHOM XHU3HU NJS: - OOBSICHEHUS XUMHUYECKHX SIBJICHHM, MPOUCXOASIINX B
npupoae, OBITY W Ha TMPOW3BOJACTBE;, - ONpEACICHUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX
MPEeBpALICHHUH B pa3JIUYHBIX YCIOBUSAX U OLIEHKU MX MOCIEACTBHIA;

- KOJIOTUUECKH TPaMOTHOIO MOBEJICHUSI B OKPYKAIOLIEH Cpese;

- OLEHKH BJIMSIHUSI XMMHUYECKOTO 3arps3HEHHs] OKpY)Kalollled cpelbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- ©Oe3omacHOro oOpamieHuss ¢ TOPIOYMMH W TOKCHYHBIMH BEIIECTBaMH, J1abOpaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3aJJaHHOW KOHIEHTPAIMU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHUYECKOH OLIEHKH JTOCTOBEPHOCTH XMMHUYECKOH WH(pOpMAIMU, MOCTYMAOUIeH U3 pa3HbIX
HUCTOYHUKOB,;

- TOHMMAaTh  B3aUMOCBSI3b  Y4E€OHOW  JUCHUIUIMHBL C  OCOOCHHOCTSAMU  MPOQECCHH
npodeccnoHaNbHOM 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM IHCHUTUIMHE.

3HATH:



- BaXXHEWIIME XUMHUYECKUE TOHSATHUS: BEIIECTBO, XUMHUYECKHUU 3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJIEKYJSIpHAs MAaccChl, MOH, aJUIOTPONMS, WM30TOIbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIIATETLHOCTD, BaJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbeEM,
BEILIECTBA MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAaCTBOPBI, DJIEKTPOIUT W HEDJIEKTPOJIMT,
AJEKTPOJIUTUYECKAST AUCCOLMAINS, OKUCIUTEIh U BOCCTAHOBHUTENb, OKHUCICHHE U BOCCTAaHOBIJICHHE,
TEIIOBOM 3P deKT peakiuu, CKOPOCTh XMMHMYECKOM peakluu, KaTaliu3, XUMHUYECKOE pPaBHOBECHE,

YIIIEPOIHBIN CKelNeT, (DYyHKIIMOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHbI XMMHHU: COXPAaHCHUA MACChl BEMICCTB, ITOCTOAHCTBA COCTAaBa, nepno/:mqecxnﬁ

3aKO0H;

- OCHOBHBIE TEOPHUU XHUMHUHU: XUMHUYECKON CBSI3H, DJICKTPOJIUTHUYECKOW AMCCOIMALINHN, CTPOCHUS
OPraHUYEeCKUX COCIUHECHUN;
- Ba)KHEHIIIME BEIIECTBA U MATEpHAJIbl: OCHOBHBIE METAJIBI M CIUIaBbl; CEpHAs, COJSTHAsI, a30THAs
U YKCYCHasl KUCJIOTHI; MIEI0YH, aMMHUAK, MUHEPAIbHBIE yIOOpEHUs, METaH, 3TUJICH, alleTH/IeH, OCH301I,
ATAHOJI, XKUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KjieT4yaTka, OCJIKH, UCKYCCTBEHHBIC U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, [JTACTMACCHI.

1.2.2. Ilmanupyemble pe3yibTaTbl OCBOCHHS 0011e00pa30BaTEJbLHOI0 NpeaMeTa B COOTBETCTBUH €
®I'OC CIIO u Ha ocvose PIoC COO
Ocoboe 3HaueHme nmpeamer umeet npu popmupoBanuu 1 pazsutun OK u TTK.

OO0uue IInanupyemMsble pe3yJbTaThl 00yUeHH S
KOMIICTCHIMHU OGume’ I[ncunmmnapﬂblez
OK 01. B yacT Tpy10BOr0 BOCIIMTAHMSA: - BJIAJIETh CUCTEMOU
Bri6upats ciocoObr | - TOTOBHOCTh K TpyA#Yy, OCO3HAHUE | XUMUYECKUX 3HAHMM, KOTOpas
penieHus 3anaqy LIEHHOCTH MacTepCTBa, TPYI0JII00UE; BKJIFOYAET: OCHOBOIIOJIATAIOIINE
npodeccnoHalbHOM | - TOTOBHOCTh K AaKTHBHOW JI€ATEIbHOCTH | MOHATHS (XMMUYECKHH 3JIE€MEHT,
NEeATEIbHOCTH TEXHOJIOTHYECKOMN u COLIMAJILHOM | aTOM, DJIEKTPOHHAs 000JI0YKa
MIPUMEHUTEIBHO HaIlpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, P-, 0-3JIEKTPOHHBIC
K pa3JIMYHbIM MHULIMMPOBATb, IJIAaHUPOBATH u | opbuTamu aTOMOB, VIOH,
KOHTEKCTaM CaMOCTOSITEIILHO BBIIIOJIHATH TaKyrl | MOJIEKyIa, BaJICHTHOCT,
NEeSATEIbHOCTD; 3IEKTPOOTPULIATENILHOCTb,
- UHTEpEC K  PA3IUYHBIM  cdepaM | CTENEeHb OKUCICHHS, XUMHUYECKast
npogeccuoHaTbHON CBsI3b, MOJIb, MOJIIPHas Macca,
NeATEIIbHOCTH, MOJISIpHBIA  00bEM,  YIIIepOIHBIHA

OnjyageHne yHHBEPCATBHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH JeiiCTBUAMU:

a) 0a30BbIe JIOTHYECKHE IeHCTBUS:

- CaMOCTOATENbHO  (OPMYJIHUPOBATH u
aKTyaJIM3HpOBaTh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaB/IMBaTh CYILECTBEHHBIM MPHU3HAK WIH
OCHOBAHMs /Ul CPaBHEHUs, KIACCU(UKALMU U
0000IIICHNST;

- ONpENeIATh LIENH IeSITENbHOCTH, — 33/1aBaTh
[IapaMeTpPbl U KPUTEPUH MX TOCTHIKEHMUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI
B PacCMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb ~ KOPPEKTHBBI B  JESATEILHOCTb,
OLICHMBATb COOTBETCTBHME PE3YNIBTATOB LEJSAM,

CKeJeT, (yHKIMOHAIbHAS TPYIIIa,
pamuKan, W30Mepus, H30MEpBHI,
TOMOJIOTUYECKHN Psil, TOMOJIOTH,
YIJIEBOJIOPONIBI,  KUCIOPOA- H
a30TCOZICpIKAIE  COCIUHEHHS,
OMOJIOTHYeCKU AKTHBHbBIC
BellecTBa  (YIJIEBOABI, JKHPBHI,
Oenmku), MOHOMEp, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COCIMHEHUS, KpUCTAIUTMYECKas
pelerka, THUIbl  XUMHYECKHX
peaxiuit (OKHCTUTENBHO-
BOCCTAHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu

JuctumumHapHbeie (TpeIMETHBIE) pe3ybTaThl YKa3bIBAIOTCS B COOTBETCTBHMU C WX MONHBIM TepedHeM Bo @I'OC COO ot
17.05.2012 r. Ne413 (B mocienneii penaxkuuu ot 12.08.2022)




OLICHMBATh PUCKH MTOCIICICTBUH JACSITEIBHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIpU
peIIeHNH )KU3HEHHBIX MTPo0ieM

0) 0azoBbIe HCC/IEI0BATEIbCKHE IeHCTBHS:

- BJIAETH HaBBIKaMU yueOHO-
HCCIIEI0OBATENIHLCKON u MPOEKTHOM
JICATCIIBHOCTH, HaBBIKAMH pazperieHus
npooIem;

- BBIABJISITH MPUIUHHO-CIICACTBCHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a]a4y, BBIJABUTATh THUIIOTE3Y
€¢  pCIICHWS, HaXOIWTh AapPryMEHTBI YIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHHH, 3a1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- AHAIM3WPOBaTh  MONYYCHHBIE B  XOJE
pellieHnsT 3a]audl  Pe3yNbTaThl, KPUTHUECKH
OLICHUBATh 1504 JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETh IEPEHOCHUTH 3HAHUS B IO3HABATEIILHYIO
u IIPaKTHUYECKYIO obnactu
YKU3HECATCIILHOCTH,

- YMETh MHTETPHUPOBATH 3HAHUS M3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIIBUTATh ~ HOBBIE  HJIEH, npesyIaraTh
OPUTHHAJIBHBIC ITOX OBl ¥ PEIICHHUS,

- CITOCOOHOCTH HX HCITOJIE30BaHUs B
MO3HABATEIHHOM U COLMAIBHOM MTPAKTHKE

HOHHOTO  OoOMEHa),  pacTBoOp,
ANIEKTPOJIUTHL,  HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS
JccoLManus,
BOCCTaHOBHUTEITb,
XUMHUYECKOU
XUMUYECKOe

OKHCJIUTENb,
CKOpPOCTh
peaxuu,

paBHOBECHE),

TEOPUH W  3aKOHBI  (Teopus

XUMHYECKOTO CTpOEHUS

oprannvecknx Bemects  A.M.

bytneposa, TEeOpHUst

IEKTPOJINTUYECKOU

JUCCOLMALMU, TNEPUOAUYECKUI

3akoH J[.MI. MennaeneeBa, 3aKoH

COXpaHEHUs Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMYECKUI  SI3BIK  XUMUH,

(akToJIOrMUecKue  CBENCHUS O

CBOWCTBAX, COCTABE, IOJIy4CHUN U

6e301macHOM UCIIOJTL30BaHUH

BRKHEUIINX HEOPraHUYECKUX U

OpPTaHMYECKUX BEIIECTB B OBITY

U TIPAKTUYECKON NeATeIbHOCTH

YEJI0BEKa;

- YMETb BBIIBIISITh XapaKTEPHBIE

MIPU3HAKA u B3aUMOCBSI3b

W3YYCHHBIX TOHATHNA, IPUMEHSATH

COOTBETCTBYIOIIUE MTOHATUSA TIPH

ONMUCAHUU CTPOCHHUSI U CBOWCTB

HEOPraHUYECKUX U OPraHUYEeCKUX

BEUIECTB M MX MPEBPALICHMUIL;

BBISIBIISITh B3aMMOCBSI3b

XUMHYECKUX 3HAHUN c

MOHATUSAMHM M TPEICTABICHUSIMU

JpYTUX  €CTECTBEHHOHAYYHBIX

MPEAMETOB;

- YMETh

HAaWMEHOBAHUS

COCIMHEHUN  MEXIyHapOJHOIO

co103a TEOPETUYECKON u

MIPUKJIATHOU XUMUH "

TpPUBHUATbHBIC Ha3BaHUs

BaXHCUIIIMX BEIIECTB (ITHUIICH,

alleTWIeH, TIMIEepUH, (EHOIL,

dopmansaeru, yKCyCHast

KHUCJIOTa, TJIMILIMH, YrapHBIA ras,

YTIIEKHUCITBII ras, aMMHUAK,

rameHas W3BECTb, HETallleHas

U3BECTh, IIUTHEBAs coda M

JPYTUX), COCTaBJATH (HOPMYJIBI

HEOPraHMYECKUX U OPraHUYECKUX

BEIIIECTB, YPABHEHHSI XUMUYECKHUX

peakuuii, OOBSICHATH MX CMBICIH;

MOJITBEPK/1ATh XapakTepHbIE

HUCIIOJIB30BATh
XUMHUYCCKUX




XMMHYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMH W 3aMUCAMH
ypaBHEHUU XUMHYSCKHIX
pEeaKIuii;

- yYMETh YCTaHABJIMBAaTh
MIPUHA]JICKHOCTD W3Y4YEHHBIX
HEOPTaHMYECKUX u
OpPTaHHYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM n
rpynmnam COEJTMHEHUI,
XapakTepu30BaTb MX COCTaB U
BaKHEHIITHE CBOJCTBA;
OnpeaensiTh BHIBI
XUMHYECKHX CBsI3eH
(xoBasyieHTHas, MOHHas,

METaJJIM4YecKasi,  BOJOPOJIHAs),
TUIBI KPUCTALTMYECKUX PEIIETOK
BEILIECTB; KJIaccu(pUIMPOBaAThH
XUMHUYECKHE

peaxuuu;

- chopmMHpOBaTH MpeEICTABICHHS:
0 XHMHYECKOH COCTaBJISIOILICH
€CTECTBCHHOHAYYHOU KapTHHBI
MHpa, POJIM XUMHH B TTO3HAHUU

SBJICHU MPUPOBI, B
(GOpMUPOBAHUN MBIIUICHUS U
KYJIBbTYpPbI JUYHOCTH, ee

(YHKITMOHATBPHONH TPaMOTHOCTH,
HEOOXOIMMOW Il peIICHUS
MPaKTUYECKUX 3a1a4 u
9KOJIOTUYECKH  OOOCHOBAHHOIO
OTHOILEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJIHOM Cpelie;

- YMETb MPOBOAMUTH PacyeThl IO
XUMUYECKMM  (opmynam U

YpaBHEHUSAM XUMUYECKHUX
peakuuii C  HCHOJIb30BAHUEM
buznuecKux BEJINYUH,
XapaKTEPU3YIOIMX  BELLIECTBA C
KOJIMYECTBEHHOU CTOPOHBL:
MAacCBhI, o0beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B,
KOJIMYeCTBa BEIIECTBA;
UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JUTSt
HNPUHATHS peLIeHni B
KOHKPETHBIX YKU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX c

BCIICCTBAMM M UX IPUMCHCHHUEM.

OK 02.
Hcnons3oBaTh
COBpPEMEHHbBIE

B 00s1acTH IEHHOCTH HAYYHOT'O MIO3HAHUSA:

- chopMHPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUsI HAYKU M OOIIECTBEHHON MPAKTHKH,

- yMeThb  IUIAaHHPOBAaTh U
BBITIOJTHSTH XUMHYECKUH
AKCIIEPUMEHT (mpeBpareHus
OPraHWYECKUX  BEIIECTB  IpH




cpeacTBa IIOUCKA, | OCHOBAHHOTO Ha Jyaiore KyJabTyp, | HarpeBaHWHM, MOJy4YeHHE STHIIEHA
aHaIM3a U | CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B | U M3YYEHHE €ro  CBOINCTB,
MHTEpIpeTaluu MOJINKYJIBTYPHOM MHDE; KaueCTBEHHbIE  pPEaKIUu  Ha
uHpOpMALUU ul- COBEPILEHCTBOBAHNE S3BIKOBOM U | ambJEerubl, Kpaxmall, YKCYCHYIO
MH(pOPMALMOHHEIE YUTATENbCKOM  KYJIBTYphl ~ KaKk  CpEACTBA | KUCIOTY; JeHaTypaius OelkoB
TEXHOJIOTUU JuIs | B3aMMOZEHCTBUS MEXKy JIIOJbMH W TO3HAHUS | P HArPEBaHUM,  LIBETHBIC
BBIIMIOJIHEHUS 3a71au MHpa, PCaKkumn 6eJ'IKOB; IIPOBOJUTDH
npoeccHoHanbHON | - OCO3HAHHMC LICHHOCTH HAYYHO NCSTCIBHOCTH, | PEaKlMH  HOHHOTO  OOMCHa,
NeATebHOCTH. TOTOBHOCTb ~ OCYILECTBIATh IPOEKTHYIO U | ONPEAENsATb  CpeAy  BOIHBIX
HCCIIe/IOBATEIbCKYIO JEATENIBHOCTD | PaCTBOPOB, KAueCTBEHHbIE
WHJMBUIyaJIbHO U B IPYIIIIE; peakiu Ha cynbgar-, kKapOoHat-
OBaajieHHe YHUBePCAIbHBIMHU Y4eOHBIMHU U XJIOPWA-aHHOHBI, HA KaTHOH
MO3HABATEJIbHBIMH /IeliCTBUSIMHU: aAMMOHUS; pemiath
B) padora ¢ ungopmaunueii: OKCIEPUMEHTAIBHBIE 3a7aud 110
- BJIaJIeTh HAaBBIKAMHU TOJIy4eHUS MH(POPMALMK | TeMaM "Merauibr" 51
u3 HUCTOYHUKOB pasHbIX  TUHOB, | "Hemerauibl") B COOTBETCTBUHU C
CaMOCTOSITETIHHO OCYILECTBIIATH ITOUCK, AaHAIIN3, | TPaBUJIAMU TEXHUKU
CHUCTEMaTH3aLIHIO U UHTEPIIpETaluio | 6€30MacHOCTU MpU OOpaIleHHH C©
uHpopmarmn Pa3IMYHBIX BUJIOB U | BEIIECTBAMH M JIaOOpaTOPHBIM
¢bopm npencTaBieHUS; 000py/lOBaHHEM;  TPEICTaBIATH
- CO37IaBaTh TEKCThl B Pa3MYHBIX (hopMarax C | pe3ysbTaThl XHMHYECKOTO
y4eToM Ha3HaueHHsi MH(GOpPMAIMU M LENeBOW | SKCIIepUMEHTa B (opMe 3arucu
ayIUTOpHH, BBIOMpas ONTHMAJIbHYIO (OpMY | ypaBHEHMH  COOTBETCTBYIOIINX
NPEJCTABIICHUS] U BU3YyalU3alluu; peakumii ¥ (GOpMyIHpPOBATH
- OLICHMBATb JOCTOBEPHOCTb, IESTMTUMHOCTD | BBIBOABI ~HAa  OCHOBE  ITHX
uH(OpPMALMK, €€ COOTBETCTBHE IIPABOBBIM M | PE3yJbTaTOB;
MOpPaJIbHO-ITHYECKUM HOpMaM; - YMEThb AHAJIM3UPOBATh
- HCIIONB30BaTh CPEACTBA MH(POPMALIMOHHBIX U | XUMUYECKYIO uHpopmaruo,
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIIECHUHU | IOIydaeMyto u3 Pa3HBIX
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U | HCTOYHUKOB (CPEJICTB MAacCOBOM
OpPraHU3alMOHHBIX 33Jad C coOoAeHueM | MHpopMaluu, cetb VMHTepHeT n
TpeboBaHMit PrOHOMHUKH, TEXHHUKH | IPYTHE);
0e30macHocCTH, TMTHEHBI, | - BJIa/IeTh OCHOBHBIMU METOJAMU
pecypcocOepexeHus, IPaBOBBIX U | HAy4HOTO IIO3HAHUs BEILECTB U
TUYECKUX HOpPM, HOPM HH()OPMAIMOHHON | XUMUYECKUX SIBIICHUI
0e30I1acHOCTH; (HabmoIcHNE, U3MEpeHue,
- BJIAJICTh HABBIKAMHU PACIMO3HABAHUS M 3AIUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
uH(popMaLy, UHPOPMAIMOHHON OE30MaCHOCTH | - YMETh MPOBOAMUTH PACUYETHI IO
JMYHOCTH XUMHYECKMM  (opmynam U
ypaBHEHHUAM XUMHUYECKHX
peakuuii C  HCHOJIb30BAHUEM
buznuecKux BEJINYUH,
XapaKTEepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBL:
Macchl, oObeMa (HOpMaJbHBIC
yCIIOBHs) Ta3oB, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BATh
CHCTEMHBIC XUMHUYECKUE 3HAHMS
JUIs  TPUHATHS — peIleHUd B
KOHKPETHBIX KU3HEHHBIX
CHUTYalUsIX, CBSI3aHHBIX C
BEILLIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, | -  yYMETh  IUIAHUPOBATH  H
D¢ dexTuBHO CaMOCTOSITENIBHOCTH ¥ CAMOOIPEIEIICHUIO; BBITIOJTHSTh XUMUYECKUI




B3aUMOJCICTBOBATh | - OBJIQJICHNE HaBbIKaMH y4eOHO- | IKCTIEPUMEHT (mpeBpareHus
u paboraTh B | MCCIICOBATEIIbCKON, IIPOEKTHOM U COLMAIBHON | OPraHMYECKUX  BEIIECTB TP
KOJIJICKTHUBE U | JCATCIIbHOCTH, HarpeBaHuH, IIOJIYYCHHC JTHJICHA
KOMAaHJIE. Osiagenne yuuB€EpCaJIbHBIMU | 1 U3y4YCHHUEC €ro CBOMCTB,
KOMMYHUKATHUBHBIMUA IleﬁCTBHﬂMH: KadeCTBEHHBIE peaxkuuu Ha
6) COBMECTHas JeATC/IBHOCTD: aJbJEruapl, Kpaxmay, YKCYCHYIO
- IMOHHUMAaTh W HCIOJB30BaTh IMPEUMYLICCTBA KHUCIIOTY, JE€HaTypalus 0OEeJIKOB
KOMAaHIHOM U MHAWBUAYaJILHON padoThL; NP HATPEBAHHH,  LIBETHBIC
- IPUHUMATh LCTH COBMECTHOM JCATENILHOCTH, | peakiiii  OCIKOB;, IIPOBOIHTH
OpraHM30BBIBATE M KOOPIMHHMPOBATH JCHCTBUA | peakiun ~ MOHHOTO — OOMCHA,
MO  ee JNOCTHKEHUIO: COCTaBIATh IUIAH | onpenieniste  Cpexy — BOMHBIX
JACHCTBUH, PaclpeieNiTb PO ©  Y4€TOM | pacrpopos, e —_—
MHEHUI y1acTHUKOB 00CY)KIaTh Pe3yJbTaThl PeaKIH Ha Cymbdar-, Kap6oHaT-
COBMECTHOF paboTBL; 5 U XJIOPUJI-aHUOHBI, Ha KaTHOH
- KOOP/IMHUPOBAT M BBINOMHATL  PabOTY B | o\ nopirg: permath
ycno613m1x PCANLHOTO,  BUPTYAILHOTO M | 5y creppvenTanbHble 3a1a4n 110
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;
0 po OTO BIaHMOATHC ’ TeEMam "Meramibl" "
- OCYIIECTBJIATh TIO3UTHBHOE CTPATETMYECKOE | iy "
eMEeTauIbl") B COOTBETCTBHUHU C
MOBEJACHUE B  pa3IMUHBIX  CUTYallUsIX,
MpaBUIaMU TEXHUKH
NPOSIBIISITH TBOPUECTBO M BOOOpPAKEHUE, OBITH
0€30IaCHOCTH TIPH OOPAICHUH C
WHUIMATUBHBIM
BEIICCTBAMH U JTaDOPATOPHBIM
Ogaanenne YHHBEPCAIbHBIMU
. 000pyZOBaHUEM;  IPE/ICTABIATH
peryJIITUBHBIMM 1€iiCTBUSIMH
. pe3yabTaThl XUMHYECKOTO
I) IPUHATHE ce0s U APYTUX JIIOAeH:
- IPUHUMATh MOTHBBI M apryMEHThl JIPYTHUX OKCIICPUMCHTA B (bopue samicu
ToAen pu aHaIM3e pesysbrarop | YPABHCHHI - COOTBCTCTBYIOMINX
JICATETBHOCTH peakuuii W (GoOpMyIUPOBATH
- IpU3HABATh CBOE TMpPaBO M TpaBo Apyrux | SPIBOABL — HA  OCHOBE  OSTHX
JOieli Ha OIINOKY; pe3yJIpTaTOB
- pa3BuUBaTh CHOCOOHOCTh MOHMMAarh MHpP C
MTO3ULIMH APYTOT0 YEJIOBEKA;
OK 07. B 00s1acTH 3K0J10rH4€CKOr0 BOCIIMTAHUSA - cpopMHpOBaTh MPEICTABICHUS:
CopnelicTBOBaTh - copMHPOBaHHOCTH AKOJIOTUYECKOM | O XMMHYECKOM COCTaBIIAIOLIECH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAHUE BIMSHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KapTHUHBI
OKpYXKaloIIel Cpejibl, | JKOHOMUYECKUMX  IIPOLIECCOB HA  COCTOSHME | MHPA, POJIM XUMHHU B IO3HAHUU
pecypcocOepeKen o, | IPUPOIHOM M COLMATILHOM CPElbl, OCO3HAHUE | SBJICHUM [IPUPOBL, B
NpUMEHATh  3HAHMS | [VI00AJIBHOTO  XapakTepa  SKOJIOIMYECKUX | GOPMUPOBAHMU MBIILICHAS U
00 N3MEHEHUU HpOGHGM; KYJIbTYPbI JIMYHOCTH, cC
KJIMMAaTa, IPUHIHUIL! | - [UIAHAPOBAHHME U OCYIICCTBICHHE JENCTBUM B | (YHKIIMOHAILHOW TPaMOTHOCTH,
GepEKIINBOTO OKPYKaroIllel cpelie Ha OCHOBE 3HAHUS IeJIel | HEOOXOAMMON It pelIeHus
IIPOHM3BO/ICTBA, YCTOMYMBOTO pa3BUTHS YeJI0OBEUECTBA; | MPAKTUYECKUX 3a/1a4uu
> PeKTHBHO AKTUBHOC HETIPUATHE JCHCTBHMN, MPUHOCSIIMX | IKOJIOTHYECKH  O0OOCHOBAHHOTO
NeiicTBOBATh B | BPEI OKpYXKarOLIEH cpene; OTHOIIICHUSI K CBOEMY 3/I0POBBIO
Ype3BBIYAITHBIX - yMEHHE MIPOrHO3UPOBATH | U IIPUPOJHOU CPELE;
CHTYaLWSIX. HeOIaronpusiTHbIE AKOJIOTHYECKHE | - YMETh COOJIOAATh IpaBUIIa
MOCTIEICTBUS NPEANPUHAMACMBIX | SKOJIOTHYECKU 11eJIECO00Pa3HOTro
NEWCTBUM, IPEOTBPALIATh HX; MOBEJCHUS B OBITY U TPYIOBOU
- paCILIMpEHHe  OIbITa JICATENTLHOCTH | IEATEIbBHOCTH B LEJAX
9KOJIOTMYECKON HAIIPABICHHOCTH; COXPaHEHHsI CBOErO 3/I0pOBbsSl U
- OBJIaJICHUE HaBbIKaMH Y4EOHO- | OKpPYXKAIOIIIEH MPUPOIHON CPEJIbL;

HCCIIEAOBATEIILCKOM, IIPOEKTHOM M COIMAIbLHOM
JIEATENHLHOCTH;

YUUTHIBATH OIACHOCTh
BO3JICHCTBUS Ha >KUBBIE
OpraHu3MbI OIpeACICHHBIX
BEIIICCTB, MTOHUMAs CMBICTT




TOKa3aTelst MpeaeSTbHON
JIOTYCTUMOW KOHIICHTPAITUH

K 1.2

[IpoBoauTH
TEXHUYECKOE
o0cCTyKMBaHUE u
PEMOHT
KEJIE3HOAOPOKHOTO
MOJIBIJKHOTO COCTaBa
B COOTBETCTBUU C
TpeOOBaHUSIMHU
TEXHOJOTHYECKHIX
MIPOLIECCOB

- yYMEHHE OIpEICsITh KOHCTPYKTHBHBIC
0COOEHHOCTH Y3JI0B u neranen
KEIIE3HOIOPOIKHOTO TIOIBUKHOTO COCTaBA;
- IIOHUMAaHHEC CUCTEMbI TEXHUYCCKOI'O
00CITY>)KHBaHHS " peMOHTa
KEJIE3HOJOPOIKHOTO TTOIBUKHOTO COCTaBa

- c(hopMHUpOBATH TPECTABIICHHUS:
0 CBOICTBax METaJUIOB, CILIaBaXx,
BUJAX  KOppO3WH,  00JacTu
MPUMEHEHUSI HEMETAJUIMYECKUX U
KOMITO3UIIMOHHBIX ~ MaTepuasoB,
BHUJIaX MW CBOMCTBax TOILJIUBA,

CMa304HBIX " 3aIIUTHBIX
Marepraax, CBOMCTBax
HEOPraHNYECKUX "
OPraHUYECKUX COEIMHECHH,

MapKHPOBKE U TMEPEBO3KE I'PYy30B
T10 JKEJIE3HOM J10pore.




2 CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

2.1 O6bem npeaMeTa U BUAbI YUeOHOMH padoThI

Buj yueOHoit padoThI

0O0BEéM B yacax

3adera)

O0béM 00pa3oBaTeILHOIO MpeaAMeTa 72
B TOM YHUCJIE:
OcHoBHOE coaep:kaHue 72
B TOM YHUCJIE:
TeopeThyYecKoe 00ydeHne 25
MIPaKTUYECKUE 3aHATHS 22
nabopaTOpHbIE 3aHATHUS 10
camocTosITeNbHas paboTa 11
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE
B T.4..
TEOpEeTHYEeCKoe 00yueHue 25
MPAKTHYECKHUE 3aHATHUS 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yyeOnvim nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 8 hopme KOHMPOLHOU PadbOMbl.
[IpomexyTouHas aTTecTanus (B Gopme KoMIiekcHOTO TudepeHITMpoBaHHOTO 5




2.2 TemaTn4yeckuii IVIaH M COAePKAHUE NIpPeIMeTa

1

2

4

HanmeHoBaHMe pa3ie/ioB U TeM

Coaeprxanue yueOHOro MaTepuaa, NpakTHYeCKHe U JIa0OpaTOpPHbIE 3aHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4ar0IMXCcst

O0LeMm
4acoB

dopmMupyemble
KOMIIeTeHIINH

Pasnen 1. Teoperuueckne 0CHOBbI XUMMHU

16/2

Tema 1.1 Ctpoenne aTOMOB.
OCHOBHBIE XUMHYECKUE IOHATUS U
3aKOHBI, CTpoeHue aTOMOB
XUMHUYCCKHUX DJIEMECHTOB

1.1.1 OcHoBHBIC OHATHS ¥ 3aKOHBI HEOpraHWYECKOH U o0mIeit xumun. [leprogndeckas
cucreMa xumuyeckux annementoB /.M. Menpaeneesa. CTpoeHue aroma

OK 01

Conep:xxanue y4e0OHOro MmaTepuaJja

XUMHUECKUH 3JeMeHT. AToM. Slapo aToma, H30TOMBL. JEKTPOHHAs 00O0JI0YKA.
DHepreTHYeckue YpOBHH, TMOMYypPOBHH. ATOMHBIE oOpOuTanmd, s-, P-, O- 3JIEMEHTHI.
OcoOeHHOCTH pacTpesieNieHus] JJIEKTPOHOB MO OpOWTANsIM B aTOMax JJIEMEHTOB IEPBBIX
YeThIPEX NEPUOAOB. DIEKTPOHHAS KOHGUTYpalys aToMOB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
OTHOCUTENbHBIE aTOMHAasi W MOJIEKYyJsipHass Maccbl. MonsipHas Macca. KonnuectBo
BellecTBa. MaccoBasi JIoyisl BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM Ta3o0B.
OtHocuTeNbHAs TUIOTHOCTh Tra3oB. PacueTel MO ypaBHEHUSM XUMUYECKHX pEaKUHi C
WCIIOJIb30BAHUEM MAacCOBOM JIONM BEIIeCTBA, oOObeMa (HOpPMaJbHBIE YCIIOBHsI) Ta30B,
KOJIMYECTBA BEUIECTBA

CamocrosiTesibHas padoTa odyuaromuxcst Nel

Koncnekr, mnoaroroBka cooOmeHnii Ha TeMbl 1O BbIOOpY: HaHOoTexHomorms Kak
MIPUOPUTETHOE HAIPABJICHUE PA3BUTHUSI HAYKU W MPOM3BOJACTBa B Poccuiickoin denepanuu;
PaI[I/IOEIKTI/IBHOCTB. Hcnonb3oBanue PaaAOAaKTUBHBIX M30TOIMNOB B TCXHUYCCKUX MCIIAX.
PeHTreHoBckoe H3JIy4eHHE W €ro HCIIOJIb30BaHWE B TEXHUKE U MeaunuHe. Pemenue
TCOPCTUUCCKHUX M ISKCICPUMCHTAJIBHBIX 3aJda4d I10 BOIIPOCaM: OCHOBHBLIC NOHATUA XHUMHHU,
OCHOBHbIE 3aKOHbl XUMHHU. PacueTHble 3aJayd Ha HaXOXJIEHHE OTHOCUTENbHOM
MOJIGKyJIHpHOfI MacCChbl, OIPCACICHUC MacCcoBOH J0JI1 XUMHUYCCKHUX JJIEMCHTOB B CIIOKHOM
BEIIECTBE.

Tema 1.2.
[Tepuoanueckuii
[Tepuonnueckas
XUMHUYECKHX  DJIEMEHTOB
MeHpeneeBa, 1504
COBPEMEHHON  TeopHuen

3aKOH u
cucrema
. W
CBSI3b c

CTPOCHHUS

1.2.1 V3ydenne nepuoguvecKux 3aKOHOMEPHOCTEH M UX B3aMMOCBSI3H CO CTPOCHHEM aToMa

OK 01 OK 02
IIK 1.2

Conep:xxanue y4e0OHOro MmaTepuaJja
IIpaktuueckass pabora Nel. «M3ydeHue mEPUOIUIECKUX
B3aMMOCBS3H CO CTPOCHHEM aTOMOB.

Ilepuongnueckass cucTeMa  XMMHYECKUX

3aKOHOMEpPHOCTE U HUX

Meunneneesa. CBi3b

J.N.

9JICMCHTOB




2

aTOMOB

nepuoauyueckoro 3akoHa u lleproguyeckodt cHCTEMBl XHUMHYECKHUX O3JEMEHTOB C
COBPEMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U
nepuogaM I[lepuoguueckoil cucTeMbl. 3HAYE€HHE MEPUOJUYECKOTO 3aKOHA M CHCTEMBI
xuMHudeckux 3aeMeHToB .M. MeneneeBa B pa3BUTUH HAyKHU.

VYcraHoBIEHUE CBSA3M MEXAY CTPOCHUEM aTOMOB XHUMHUUYECKHUX 3JIEMEHTOB M MTEPUOIUYECKUM
U3MEHEHUEM CBOWMCTB XHMMHUYECKUX DSJIEMEHTOB M HMX COEAUHEHUN B COOTBETCTBUHU C
nonoxkeHueM  Ilepuogumueckoil  cuctembl.  PelieHue  mpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3aJlaHUi Ha XapaKTepHU3aIHI0 XUMHUYECKUX JJIEeMEHTOB «Merammnyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKUX JJIEMEHTOB B COOTBETCTBUU C HMX SJIEKTPOHHBIM
CTPOCHHEM H IIOJIOKEHUEM B IIEPUOJUYECKONM CHUCTEME XMMHUYECKUX dieMeHToB JI.1.
Meuneneesay»

Tema 1.3.
CtpoeHne BemiecTBa W IpUpOJA
XUMHYECKON CBsizu. MHoOroob0pasue
BELIECTB

1.3.1 Ctpoenue BemecTBa. Buapl XuMuueckoil cBa3u

OK 01

Conep:xxanue y4e0OHOro MmaTepuaJja

[IpakTuueckas padora Ne2. «CTpoeHHe BeIIECTBA U IPUPOAA XUMUYECKOM CBSI3H.

Buael xumudeckoit cBs3U (KOBaJeHTHAs HEMOJISIpHAs U MOJIIpHAsi, HOHHAs, METaNINYecKas).
JlemoHCcTpanust MojieNiell KPUCTAJUTMUECKUX PEUIeTOK: MOHHOW (XJIOpU HATpHsl), aTOMHOMN
(rpadut 1 anmas), MOJICKYJISIPHOU (YTJICKUCIBIN Ta3, HO/I), METAJUIMUYECKON (HATpUil, MarHui,
Menb). Perenne npakTH4ecKux 3aJaHuil Ha COCTABIICHUE DIIEKTPOHHO-TpaduIecKuX Hopmy
3J1€EMEHTOB 1—4 epnoaoB

Tema 1.4.
Knaccudukamusi, ©u HOMEHKIATypa
HEOPTaHWYECKUX BEIIECTB

1.4.1 Knaccu¢ukanus HeopraHndeckux BemecTB. HoMeHkaTypa HeopraHMueCKuX BEIIeCTB

OK 01 OK 02

Conepxanue y4eOHOro Marepuaja

[TpakTuueckas padota Ne3. «HoMeHKIaTypa HECOPraHUIECKUX BEIIECTBY.

Knaccudukanus Heopranmdyeckux BemiecTB. HoMmeHkIaTypa HEOPraHMYECKHX BEIECTB
(OKCHIBI, TUAPOKCUIIBI, KUCIOTHI, COJH). BemiecTBa MOJEKYISIpPHOTO W HEMOJEKYJISIPHOIO
CTpOEHHUs. ArperaTHble COCTOSHUs BemlecTBa. Kpucramimdeckue u amMop(HbIE BelIECTBA.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THMBI KPHUCTANIMYECKUX PEUIETOK (aToMmHas,
MOJICKYJIIpHAasi, HMOHHAs, MeTaJIN4YecKas). 3aBUCHUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU

Pemienne mnpakTHUECKHMX 3aJaHMKA TO KiIacCH(UKAIMM, HOMEHKJIAType M XHUMHUYECKHM
dbopMynaM HEOpraHMYECKHX BEIIECTB Pa3iMYHbIX KJIaccoB (YrapHbIM ra3, YIJIEKHCIbIH Tas,
aMMUaK, ramcHas H3BCCThb, HEraumicHasd HN3BCCThb, IIMThCBAsA COAa H ,Z[pyFI/IX)I Ha3BaHUs




2

BemecTB no MexayHapoaHoit (MFOTTAK) unu TpuBHanbHON HOMEHKIIATYPE U COCTaBIICHUE
dbopMynbl XMMHUYECKHX BEILIECTB, OINpeesieHne TMPUHAMICKHOCTH K Kiaccy. [louck
uHpOpMaLlUK 10 Ha3BaHWUAM, WJICHTU(UKATOpPAM, CTPYKTYpHBIM (opMmynam. AHaIU3
XUMUYECKOW WH(POPMAIMK, TOJIy9aeMOM U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHopmanuu, cetb IHTEpHET U Jpyrue)

Tema 1.5.
Tunbl XUMUUECKUX PEAKIIHIl

1.5.1 Tuner xumudeckux peaknuii. OBP

OK 01

Conepxanue y4eOHOro Marepuaja

Xumudeckass peaknus. Krnaccubukamus XUMHYECKUX pPEaKIUid B HEOPTraHUYECKOH U
OpraHMYECKON XMMHUHU. 3aKOHBI COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IPEBPAIICHUS
SHEPruu TMpH XUMHUYECKUX peakuusx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE —PEaKIUU
(ypaBHeHI/I}I OKHUCJICHHUA-BOCCTAaHOBJICHU S, CTCIICHDb OKHCJICHHA, OKHCJIUTCIIb )41
BOCCTaHOBUTEIb, OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHbBIE peakuuu B pupoJe,
MPONU3BOACTBCHHBIX MPOHCCCAX U KXKUSHCACATCIIbBHOCTU OpFaHI/ISMOB)

Tema 1.6.

CKOpOoCTh  XMMHYECKUX PEaKLHi.

XHUMUYECKOE paBHOBECHE

1.6.1 CxopocTh XUMUYECKOM PEaKINH, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB

OK 01 OK 02
IIK 1.2

Conep:xxanue y4e0HOTro MmaTepuaJja

[Ipaktuueckass pabota Ned. «CkopocTh XHMHUYECKOH pEaKLUH, €€ 3aBHCUMOCTh OT
pa3IUUYHBIX (PAKTOPOBY.

CKOpOCTh peakIuu, €€ 3aBHCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX
BEIIECTB, KOHUEHTPAIUN PEarupyroluX BEIIECTB, TEMIEPATYphl U IUIOMIAN PEAKIUOHHON
noBepxHOCTU. TeruoBble 3(PQPEKTHl XUMHUUECKUX pEaKIHid: IK30- W SHIOTEPMUYECKHE
peakmuu. OOpaTuMble peakmuu. XUMHYECKOoe paBHOBecue. DakTOphl, BIUSAIOMINAE Ha
COCTOSIHE XMMHUYECKOTIO paBHOBECHs (KOHLIEHTpAIMsl PEareéHTOB WM MPOAYKTOB PEaKlHH,
nasnenue, temmneparypa). [lpuamun Jle [larense

Pemienne mpakTUKO-OPUCHTHPOBAHHBIX 3aJaHUN HA aHanu3 (HAKTOPOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMHUYECKOW PEAKIHHU. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU PEAKIIUH
OT MPHUCYTCTBUS KaTaau3aTopa Ha IPUMEPE Pa3sIoKEHUs MEPOKCHIAa BOAOPOJA C MOMOILBIO
JUOKCHJIa MapraHiia M Karajasbl. PeleHue NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHue npuHnumna Jle-Ilarense 1uist HAXOKAEHUS HAPABIICHUS CMEIICHUSI PaBHOBECHUS
XUMHUYECKOH peakliud H aHaiu3 (AKTOPOB, BIHUSAIOIIMX HA CMEHICHHE XHMHUYECKOTO
paBHOBECHS

Tema 1.7.
PactBopsl,

TEOpHUs

1.7.1 PactBopeHue KaKk (GHU3UKO-XUMHYECKUH TTPOIIECC.

OK 01 OK 02
OK 04 OK 07




1

BHGKTpOHHTHHGCKOﬁ JUuccomuanuuy u

WOHHBIA 00OMEH

K 1.2

Conep:xxanue y4eOHOro MmaTepuaJja

PactBopbl. Buabl pacTBOpoOB IO COACPKAHUIO PACTBOPEHHOIO BeEIleCTBA. PacTBOPUMOCTS.
[TonssTe 0 nucnepcHbBIX cucreMax. VICTMHHBIE M KOJTIOMOHBIE PAacTBOpBL. MaccoBas 10Jis
BeniectBa B pactBope. llonarue o BomopomHoMm mnokasarene (pH) pactBopa.
OnexTponuTnueckas aucconuanusa. CunbHble U claOble 3JIEKTPOJMUTHI, HEIJIEKTPOJIUTHL.
Peakiiuu mOHHOTO OOMEHa

CamocrosiTesibHast padbora o0yyarommxcsi Ne2

Ananus u npeobpazoBaHue y4deOHOW uH(popmarmu. [ToaroroBka cooOmeHnt Ha TeMy MO
BeIOOpPY: IlpakTHdeckoe NpHMEHEHHE 3JEKTpoNn3a: padUHUPOBAHHE, TAIbBAHOIUIACTHKA,
raJlbBaHOCTETHSI.

1.7.2 TlpuroroBieHne pacCTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 1.2

Conep:xxanue y4e0HOTro MmaTepuaJja

JlaGopatopHas padota Nel «[IpuroroBieHnue pacTBOpPOB».

[IpuroToBieHre pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIEMl PAaCTBOPEHHOTO BEUIECTBA,
NpOBEICHUE pEaKUUii HOHHOTO OOMEHa, ONpEeAENICHHE Cpelbl pPAacTBOPOB BEIIECTB C
MOMOIUIbI0 YHUBEPCAJILHOTO MHIWKATOpa (KUCIasg, HeUTpanbHas, IIeaouyHas). 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEaKlMil. PeleHne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI
Ha pacTBOPBI, UCIIOJIb3yeMble B OBITOBOI M MPOU3BOJICTBEHHOM JIEATENHHOCTH YEIOBEKa

Pa3nea 2. Heopranuyeckasi Xumusi

8/3

Tema 2.1.

Duznko-xuMHYeECKUe
HEOPraHWYECKUX BEIECTB

CBOMCTBA

2.1.1 Meramel. Hemeramnel. Tlomoxenne B I[ICXD JI.M. MenaeneeBa, 0COOEHHOCTH
crpoenust. Kopposust meramnoB. MeToabl 3amuThl KOHCTPYKIIUMH TOJBUYXKHOTO COCTaBa
YKEJIE3HOJOPOXKHOTO TPAHCIIOpTa

OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue y4eOHOro MmaTepuaJja

[IpakTuueckas padora Ne5. «Metamsl. Hemeramisi»

Metamnbel. Hemetamnel. [Tonoxxenne B [ICXD JI.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS.
Oco0OeHHOCTH CTPOCHHSI JJIEKTPOHHBIX O0OJOYEK AaTOMOB METalIOB, HEMETAJLJIOB.
XUMHUYECKHE CBOMCTBA BAXHEHINMX METAIOB (HATpWM, Kaluwii, KaJablMid, MarHuM,
ATIOMUHHMM, LMHK, XpOM, JK€Je30, MeIb) M HX COeAUHEHUH. XUMHUYECKHE CBOWCTBA M
MIPUMEHEHNUE BAXXHEHIINX HEMETAJUIOB (TaJIOTEHOB, Cephl, a3oTa, Qocdopa, yriepoaa u




2 4

KpPEMHHs]) U HMX COCAMHEHUH (OKCHUJIIOB, KHCIOPOACOAEPKALIMX KHUCIOT, BOAOPOJHBIX

coenuHeHMi). OOmUe crmocoObl MOYYeHHST METaIOB, HEMeTa/uIoB [IpuMeHeHne MeTamioB

B ObITY U TexHHKE. [[pMeHeHe BaKHEHIIIMX HEMETAJUIOB U MX COCTMHEHUIN

2.1.2 XumMudecKkue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSAMHEHUIN OK 01 OK 02
OK 04
IIK 1.2

Conepxanue y4eOHOro Marepuaja

XVWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB (OKCHJIOB,

TUAPOKCHUIOB, KHUCIOT, cojied u jp.). ['eHeTMueckass CBA3b HEOPraHUYECKHUX BEIIECTB,

NPUHAUIEKAIUX K Pa3IM4YHbIM KJI1accaM. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB MPOCTHIX

BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICHIUX OKCUAOB U TUJPOKCHUIOB

CamocrosiTesibHast padora o0yuarommxcsi Ne3

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha CBOWCTBA, COCTaB, IIOJIy4CHUE U

0e30MacHoe MCIOIb30BAHUE KJIACCOB HEOPraHWYECKHUX BEIECTB B OBITY M MPaKTUYECKOM

NesITeIbHOCTH uenoBeka. lloaroroBka cooOmieHuii Ha Temy 1o BbIOOpy: Ilpumenenue

KJIaCCOB HEOpPraHWYeCKHUX BelleCTB B JKEJIE3HOJOPOKHOM Xo3sicTee. IIpaBuna nepeBo3ku

HeOopraHWYeCcKHUX BeleCTB I10 KEJIE3HOM Jopore.

2.1.3 OU3UKO-XMMHYECKUE CBOMCTBA HEOPTAHUYECKUX COCTMHCHUI OK 01 OK 02
OK 04
IIK 1.2

Conepxanue y4eOHOro Marepuaja

[TpakTuueckas padota Ne6. «DU3UKO-XUMHUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHHEe YpaBHEHHH XUMHUYECKMX PpEAaKIUH C Yy4yaCTUEM TMPOCTHIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: META/VIOB M HEMETa/NIOB; OKCHJOB METAJJIOB, HEMETAIJIOB U
aM(pOTEepHBIX DJJEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMH U  aM(OTEPHBIX
TUIPOKCUIOB; HEOPraHUUYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOICTBA.

Pacuétel Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WM 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIId OJHO M3 BEIIECTB HMMEET MPHUMECH.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha CBOMCTBA, COCTaB, MOJYYEHHE U
0e30MacHOe WCMOJNb30BAHUE BAXKHEHIIMX HEOPTaHMYECKUX BEIMIECTB B OBITY W
poecCHOHANBHOM e TEIbHOCTH YeIOBeKa




2 3 4
CamocrosiTesbHast padora o0yyaromuxcs Ned 1
AHanu3 1 mpeoOpazoBaHue yueOHON nHGOpMAITII
Tema 2.2. 2.2.1 Unentudukanusi HEOPraHMIECKUX COSTUHEHUI OK 01 OK 02
Wnentudukanuss  HEOpPraHMYECKUX OK 04
BEILIECTB Conepxanue yueOHOro Marepuasa
JlaGopatopHas padota Ne2 «MneHTu(uKanus HEOPraHUYECKUX BEIIECTBY.
Pemienune sxcnepuMeHTaIbHBIX 3a7ad 10 XUMHUYECKUM CBOICTBaM METANIOB U HEMETAJLIOB,
[0 Paclo3HABAHHUIO U MOJYYCHUIO COCIMHEHHMI METAJIOB U HEMETAJUIOB (B3auMoJieiicTBHE 2
THJIPOKCUIA QIIOMHUHUSL C DPAacTBOpaMM KHUCIOT M Iuenoded,). Mpentuduxanus
HEOPraHMYECKUX BEIIECTB C HCIOJB30BAaHHMEM HX (U3UKO-XUMHUYECKHX  CBOICTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuil. KadecTBeHHBIE peakuuu Ha cyiab(aT-, kKapOoHAT- U
XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHHUS
CamocrosiTesibHast padboTa o0yyarommxcsi NeS
[MonroroBka K MUTOrOBOM KOHTPOJBHOH paboTe Mo KiaccaM HEOPTraHMYECKUX COCIMHEHHIA:
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB  (OKCHJIOB,
TUAPOKCUAOB, KHCIOT, COJIEH M [1p.). 3aKOHOMEPHOCTHM B H3MEHEHHU CBOMCTB ITPOCTBIX 1
BEILIECTB, BOJOPOJHBIX COECJUHEHUH, BBICIIMX OKCUAOB U THAPOKCHIOB. MneHTuduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHHMEM WX (U3UKO-XUMHUYECKHX  CBOICTB,
XapaKTEPHBIX KaUE€CTBEHHBIX peakLuil
Hrorosasi konTposbHasi pabora Nel ['eHeTnueckas cBA3b HEOPraHUYECKUX COEIMHEHUN OK 01 OK 02
OK 04
Hmoz | cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
O0s3arenbpHas ayUTOpHas ydeOHas Harpy3Ka (BCero) 25
HNPaKTUIECKUE 3aHATUS 12
nabopaTopHbie 3aHATHS (PaObOTHI) 4
caMmocTosiTenbHas pabora 5
KOHTpPOJIbHAs paboTa 1
Pa3nen 3. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM 4/1
Tema 3.1 3.1.1 ITonatue 00 opraHUYECKHX BELIECTBAX, MX MPUMEHEHHE Ha XKelle3HoM nopore. Teopus OK 01
Knaccudukanms, CTpOCHUE u | A.M. byrneposa. Kitaccudukanus opraHI4eCKuX BEIICCTB
HOMEHKJIATypa oprannueckux | CogepskaHue y4eOHOro MaTepuasa 2
BEIIIECTB [losiBNieHHEe M pa3BUTHME OPraHMYECKOM XMMHM Kak Haykd. [IpeaMer opraHMYecKkodl XHMHU.
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Mecto M 3HaYE€HHE OpPraHMYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHUUYECKOE
CTPOCHHE KaK INOpSJIOK COECOUHEHHS aTOMOB MOJIEKYJE€ COIJIACHO HX BaJ€EHTHOCTH.
[IpuMeHeHHEe OpraHM4ecKUX BELIECTB Ha JKele3HoW nopore. llosoxeHus Tteopuu
XUMHUYECKOTO CTpOeHHUs opraHuveckux coeaumHeHuit A.M. BytnepoBa. YriepoaHslii ckener
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOIO CTPOEHHSI MOJIEKYIL.
M3zomepuss m wm3omepbl. [lonsatne o QynkumonanpHOM Tpymme. Pamukan.  [IpurHImnbe
KJIacCU(PUKAIMN OPraHWYECKUX COCTUHEHW. MeXayHaponHas HOMEHKJIATypa W TPUHIIUIIBI
HOMEHKJIATypbl OPraHUYECKUX COETMHEHH.

CamocrosiTesabHast padora o0yyaromuxcs Ne6

[TonGop, ananu3 u mpeoOpa3oBanue ydeOHOW mHPopManuu. [loaroroBka cooOuieHHW Ha
TeMsl 10 BHIGOpY: JKmsup u gestemsHocTh A. Kexynme. XKuseb u jmestensHOCTh M.
bepuennyca. )Kuznb u nesrenpHocts @. Bemepa.

3.1.2 AnkaHbl: cOCTaB, CTPOSHUE, TOMOJIOTHYECKHMA PSi.

OK 01

Conep:xxanue y4e0OHOro MmaTepuaJja

[IpenenvHBIC yriIeBOOOPOABI (ATKAHBI U IUKIOATKaHbl). OCOOCHHOCTH KiIacCU(UKAIMHA U
HOMEHKJIATYpBI, H30MepHs, (QHU3NUECKUE CBOWCTBA, XHUMHYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [opeHme MeTaHa Kak OAWH W3 OCHOBHBIX HCTOYHHKOB TEIUIA B
MPOMBIIIICHHOCTH ¥ OBITY. CBOWMCTBA MPUPOIHBIX YTICBOAOPOAOB, HAXOXKICHUE B TIPUPOJIC
Y IPUMCHEHUE aJIKAHOB.

Pasznen 4. YriaeBoaopoabl
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Tema 4.1.
YraeBogopoapl M HX MNPUPOIHBIE
HNCTOYHUKH

4.1.1 CpaBHHTENbHAS XapaKTEPUCTHKA METaHA U dTaHa

OK 01 OK 02
OK 04
IIK 1.2

Conepxanue y4eOHOro Marepuaja

[TpakTuueckas padota No7 «CpaBHUTEIbHAS XapaKTEPUCTUKA METaHA U dTaHa»

MeTan 1 3TaH: cOCTaB, CTpOeHUE, GU3NIECKUE U XUMUYECKHE CBOMCTBA (PEAKITNH 3aMEIICHHS U
TOpPEHNs), IOJy4eHHUEe U TPUMEHEHHE.

4.1.2 HenpenenbHbIE YIIIE€BOIOPOIbI (ATKEHBI, IKATUEHBI, aTKHHBI).

OK 01 OK 02
OK 04
IIK 1.2

Conepxanue y4eOHOro Marepuasa




1 2 3 4
AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUHN Psl. DTHIICH U MPOIUIIEH: COCTaB, CTPOCHHE,
dusznueckue ¥ XUMHYECKHE CBOMCTBAa (peakluu THAPUPOBAHUS, TaJOr€HUPOBAHMUS,
THJIpaTaliH, OKUCICHUS U TIOJIMMEPU3alliH) MTOJTyYeHHE U IIPUMEHEHHUE.
Ankanuensl: OyramueH-1,3 u wmetunOyraaueH-1,3, XWMHUYECKOE€ CTPOCHHE, CBOWCTBA
(peakuust TMOTMMEpHU3ALMK), MPUMEHEHHE (IS CHHTE3a MPUPOJHOTO M CHHTETUYECKOTO
Kay4dyKa ¥ PEe3UHBI).
AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJOTMYECKHH psa. AIETUIEH: COCTaB,
XUMHYECKOE CTpOeHHe, (PU3MYecKue W XHMMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
raJJOTCHUPOBAHUS, THUApPATallUd TOPEHMsA), TOIy4eHHE U TpUMEHeHHe (UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)
CamocrosiTesibHast padoTa odyuarommxcs Ne7 1
[Ton6Gop, ananu3 u npeodbpazoBaHue yueOHON HHPOPMAITUH
4.1.3 Apensl. CocTaB, CTpOCHHE, MTOITy4YECHUE OK 01 OK 02
OK 04
K 1.2
Conep:xxanue y4e0HOTro MmaTepuaJja
Apomatuyeckue yrieBoaopoasl (apeHsl). beHzon u Tomyol: cocTtas, CTpoeHue, husnyeckue
U XUMHUYECKHE CBOWMCTBAa (peaklUuu TajJOreHHUpPOBAaHUS W HUTPOBAHMSA), MOJIYUYCHHUE H
npuMeHeHne. TOKCHMYHOCTh apeHOB (BIMsAHME O€H30Ja Ha OpraHu3M YEJIOBEKa).
['eHeTnyeckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIUMY K Pa3IMYHbIM KJIaccaM. 2
[IpupoaHble MCTOUYHUKHU YTIeBOAOPOAOB. lIpupoaHblii ra3 u momyTHble HE(QTSHBIC Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTku HEDTH: TEPEeroHKa, KpPEeKUHT
(TepMuYecKHid, KaTaduTU4ecKuii), nuponu3. IIpoaykTel mepepaboTku HePTH, HX
MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN yroib M MPOAYKTHI €ro nepepaboTKu
Tema 4.2. 4.2.1 CpoiictBa yrineBoopo1oB. [TomydyeHue 3TuaeHa U U3y4eHue ero CBOMCTB OK 02 OK 04
DU3NKO-XUMUYECKUE CBOMCTBa
YIJICBOLOPO/IOB Conep:xanue y4eOHOro MarepuaJia
Jlaboparopuas pabota Ne3 "[lonydeHue 3TUICHA U U3Y4EHUE €T0 CBOWCTB"
[Tonydyenue sTHiieHAa W U3YYEHUE €ro CBOMCTB. MOJEIMpPOBAHHE MOJEKYI U XUMHUUYECKUX 2
NpEeBpallicHU YIIeBOAOPOJOB (Ha MpuUMepe JTaHa, OSTWICHA, aleTWwieHa U JAp.) U
raJIOT€HONPON3BOHBIX
Pa3nes 5. Kuciiopogocoaepxamue oprannyeckue cCoeANHEHUs 12/1




1 2 4

Tema 5.1. 5.1.1 CpaBHUTENBHAS XapaKTEPUCTUKA CIIUPTOB OK 01 OK 07
Cnuprel. ®enon

Conepxanue y4eOHOro Marepuaja

[IpakTuyeckas pabota Ne8 «CpaBHUTENIBbHAS XapaKTEPUCTHKA CITUPTOBY

[IpenenbHbIe OMHOATOMHBIE CHUPTHI (METAaHOJM M OSTaHON): CTpPOCHHE, (U3UYECKHE U

XUMHUYECKHE CBOMCTBA (pEaKlUy ¢ aKTUBHBIMHU METaJUIAMHU, TAJIOT€HOBOIOPOIaMHU, TOPCHHE),

npuMeHeHue. BoaopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3HNOIOTHYECKOE

JEHCTBIE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaromMHsle CHHUPTHl (STWJICHIVIMKOIbL M TJIULEPUH): CTPOEHHUE, (U3MUecKue U

XUMHUYECKHE CBOWCTBAa (B3aUMOJEHCTBHME CO MICIIOYHBIMH METAJJIaMHU, KadyeCTBEHHAs

peakius Ha MHOTOaTOMHBIE cUPTHI). DU3MOIOrHYecKoe ASCTBIE HA OpPraHU3M YEJIOBEKA.

[TpuMeHeHre TIMIEepUHa U ATUIICHTJTUKOJIS.

®enon. CTpoeHne MOJEKYIbl, (pU3NUIECKHE U XUMUYECKHE cBOWCcTBa (peHosa. TOKCHYHOCTH

denona, ero GuU3MOIOTHIECKOE NCUCTBUE HA OPraHU3M uesnoBeka. [Ipumenenue dhenomna
Tema 5.2. 5.2.1 Anpneruasl. Kap6onossie kuciotel. CocTaB, CTpoeHUE, KIacCU(UKAIUS OK 01 OK 02
Anbaeruasl. OK 04

KapOoHOBBIE KHCTOTHI.
Crnoxxnble 2(UPBI

Conep:xxanue y4e0OHOro MmaTepuaJja

JlaboparopHas pabota Ned «CBoiCTBa allbETUI0B i KAPOOHOBBIX KHCIIOT»

Anpaeruapl U KeToHBI ((popManbaerus, aneTanbAeThl, alleTOH): CTpOCHHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMU OKHCIIEHUS M BOCCTAHOBIICHUS, KaYECTBCHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpefeNbHbIE KapOOHOBBIC KHCIOTHI (MypaBbUHAs M YKCYCHAs KHCIIOTHI):
cTpoeHne, (Pu3nueckrue M XUMHYECKHE CBOWCTBa (OOIIME CBOMCTBA KHUCIIOT, PEaKIIHs
sTepuUKAINN), TOTyIeHUE U TPUMECHECHHE.

CamocrosiTesibHast pabora o0yyarommxcsi Ne§

[MoxroroButk cooOuieHus: o Temam (1o BbIOOpY): MypaBbHHBIN ajbAeru] Kak KOMIOHEHT
0aKenuTOBOrO JaKa, SBJISIOUIUMCS aHTUKOPPO3MOHHBIM IMOKPBITUEM JUIsl BaroHOB.
TEeKCTOMUT KaKk OCHOBA I U3TOTOBJICHUS 3yOUaTBIX KOJEC, BKIAABIIICH MOMIINITHUKOB, a
TaK)Ke KaK JIEKTPOU30JIATOP. ACOOTEKCTONUT KaK KOMIIOHEHT JUIsl M3TOTOBJICHUS TPYILIUXCS
JieTanel JAMCKOB CUEIJICHUS U TOPMO3HBIX KOJIOJOK Ha >KEJE3HOJOPOXKHOM TPAHCIIOPTE.
[IpruMmeHeHue aleToHa B KEJIE3HOAOPOKHOM X03sicTBE [IprMeHeHre 1IaBesIeBOM KHUCIOThI
JUIS OYUCTKM METAJUIOB OT P>KABUMHBI M HAKUIK, B TOM YHUCJIE U B KOTJaX JIOKOMOTHBOB.
[TepeBo3ka 1 MapKHUPOBKA AJIbJETHIOB M KApOOHOBBIX KHCIIOT MO JKEJIEe3HOU Jopore




1 2 4
5.2.2 Cnoxusie 3¢upsl. XKupsl. OK 01 OK 02
OK 04
Conepxanue y4eOHOro Marepuaja
CreaprHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.
CroxxkHble 3GUPbI KaK MPOU3BOJIHbIe KAPOOHOBBIX KHUCJIOT. ['MJIPOJIN3 CIOXKHBIX 3)HUPOB.
Xupsl. I'naposns xupos. [IpuMeHeHue )KUPOB. Brosioruyeckas poJib }KUPOB
Bytunanerar kak KOMIOHEHT NEHTaQTaleBBIX OHMalield, WCIOIb3YEMbIX [UIsl OKPAacKu
MACCaKUPCKUX BarOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISILIMOHHBIX JIAKOB, IPUMEHSIEMBIX MTPU
PEMOHTE TATOBBIX ABUTATeNei. JKUpPHI Kak TPOAYKT MUTAHHS U XUMHUYECKOE ChIpbe. 3aMeHa
KUPOB B TEXHHUKE HEMHUILEBHIM ChIpbeM. MbLI4 BBICHIMX >KUPHBIX KHCIOT KaK 3aryCTUTENN B
IUTACTUYECKUX CMa3Kax, NPHUMEHSIEMBIX B PA3IMYHBIX MEXaHW3MaxX JJs CMa3Ku
MOJUIUITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LIEMHBIX Mepeiad, IMapHUPHBIX COSIUHEHUNH 1
np. Cunrernyeckue Moromue cpeacrsa (CMC): TOCTOMHCTBA M HEIOCTATKH.
Tema 5.3. 5.3.1 Yraeoasl. Coctas, kiaccudukaimsi, CBOMCTBA OK 01 OK 02
VraeBonasl OK 04
Conep:xxanue y4e0OHOro MmaTepuaJja
[IpakTnyeckas padora Ne9 «Yrneronbl. CocTas, kiaccuduKaiys, CBOHCTBa»
YrneBoapl: cocTaB, Kiaccu(uKaus yrieBoJoB (MOHO-, TU- M Toducaxapuabl). [mroko3a —
IPOCTEHIINNA MOHOCaXapH: OCOOEHHOCTH CTPOCHHS MOJIEKYIbI, (PU3NUECKHEe U XUMHUYECKHE
CBOWCTBa TIIOKO3bI (B3ammojeicTeue ¢ ruapokcunom meau (II), oxuciaeHne amMMHAYHBIM
pactBopoMm okcuma cepedpa (I), BoccTtaHOBIeHHE, OpPOKEHHE TIIIOKO3bI), HAXOXICHHE B
npupojie, MPUMEHEHHUE TIIFOKO3bI, OUOJIOTHUYECKash POJb B JKU3HENEATEIHHOCTH OpraHm3Ma
yenoBeka. ®orocunrtes. PpykTo3a Kak H30Mep TIFOKO3HI.
Caxapoza — mpeacTaBUTeNb IHMCAaXapuoB, THUIPOIU3 Caxapo3bl, HAXOXKJIECHUE B MPUPOJAE U
PUMEHEHHE.
[Tonucaxapuapl: KpaxMai U 1IEJUII0JI03a KaK MPpUpoAHble nmojaumepbl. CTpoeHHne Kpaxmana 1
[EJUTIONO03bI, (PU3NYECKUe W XHMMHUYECKHE CBOMCTBA Kpaxmayia (THAPONIN3, KauyeCTBEHHAS
peaKIus ¢ H0JI0M)
Tema 5.4. 5.4.1 HomeHknatypa KUCIOPOIOCOAEPKAIIUX OPIraHUYECKUX COeAMHEHUN OK 01 OK 02
DU3NKO-XUMHUYECKUE CBOMCTBa OK 04
KHCIIOPOI0COIEPIKaIIINX Coaep:xanue yueOHOro MaTepuaJjia

[IpakTHyeckas padora Nel0 «HoMeHKIaTypa KUCIOPOIOCOACPIKAIINX OPTaHHIECKUX




1 2 3 4

OpPraHUYECKUX COEAMHEHUN COCTUHEHUII»

TpuBuanpHasi W MEXIyHApOJIHAs HOMEHKIATYpa, XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
NOJIy4EeHHUsI CIIUPTOB M (PEHOJIOB, KapOOHOBBIX KUCIOT U 3(PHUPOB, ANbACTUIAOB U KETOHOB.
CocraBieHrue CXeM peakiuid (B TOM YHCJIE IO TPEIJI0KCHHBIM IETIOYKaM IPEBPAIICHHH ),
XapaKTepU3YIOIIMX  XMMHMUYECKHE CBOMCTBA  KHCIOPOAOCOAEPXKALIUX  OPraHMYECKHX

COECTMHEHNU

5.4.2 Xumuueckue u (PU3MUECKUE CBOWCTBA KHUCIOPOAOCOACPKALIMX OPraHUYECKUX OK 01 OK 02
COEIMHEHUN OK 04
Conepxanue y4eOHOro Marepuaja

[IpakTHyeckas pabota Nell «XUMUYECKUE u dusnueckue CBOICTBa

KHCJIOPOIOCOAEPIKAIINX OPTaHUYECKUX COEAUHEHNN»

[IpoBenenue, HaOMIOACHNWE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: FOPEHHME CIHMPTOB, 2

KaueCTBCHHBIE PEaKIMH OJTHOATOMHBIX CIHUPTOB (OKHUCIIeHHE 3TaHona okcuaoMm memu (II)),
MHOTOAQTOMHBIX CIIUPTOB (B3aMMOJICUCTBHE ThuiepuHa ¢ rtuapokcuaom wmeau  (I1)),
aNbJIETHIOB (OKUCIICHHE aMMHAaYHBIM PacTBOpOM okcupaa cepebpa(l) u rumpokcumom mean
(IT), B3auMopeiicTBUE KpaxMajia C HOJIOM), U3yUYCHHE CBOWCTB pACTBOPA YKCYCHON KHCIJIOTHI

Pa3nes 6. A3oTcoaepskaiiue OpraHu4ecKue coeJHHeHHs 4/1

Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBI. OK 04
AMHHOKHCIIOTBI. Coaepixkanue yueOHOro MaTepuajia

benku AMUHBI: METUIAMUH — IPOCTENIINNA IPECTaBUTENIb AMUHOB: COCTAB, XMMUYECKOE CTPOEHHE, 2

dbuznYecCKre 1 XUMUYECKIE CBOMCTBA, HAXOXKJCHUE B IPUPOJIC.

CamocrosiTesibHast padbora o0yyarommxcsi Ne9

[Moxbop, ananu3 u mpeoOpazoBanue ydeOHOU umHpopmammu. [loaroroBka cooOmieHHit Ha
TeMy 1o BbIOOpY: JKusHb u gnesrensHocTh H.H. 3mHWMHA. AHWIMHOBBIE KpacHTENH.
[IpakTryeckoe 3HaUYEHHE AMUHOB M UX MPOU3BOJHBIX B KEJIE3HOJOPOKHOM XO3SIMCTBE.
IlepeBo3ka aMHUHOB MO JKEJIE3HON JOPOre, MAPKUPOBKA IPY30B.

6.1.2 Amunokuciors. benku OK 01 OK 02
OK 04

Conepxanue y4eOHOro Marepuasa
JlaGopaTtopHnast pabota No5 «AMHHOKHCIOTHI. beaku» 2
AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHuyeckre coenuHeHus. Pu3ndyeckue U XUMHUYECKHE
CBOWCTBAa aMHMHOKHUCIIOT (Ha mpuMepe TaunuHa). bronorndeckoe 3HaYeHWE aMHHOKHCIIOT.




1 2 3 4

IlenTuae!.

benku xak npuponHsie noaumepsl. [lepBuunasi, BTopuyHas U TPETUYHAS CTPYKTypa OENKOB.

XUMHUYECKUE CBOMCTBA OEITKOB: THAPOIIU3, IEHATYpAIUsl, KAYeCTBEHHBIEC PeaKlIy Ha OEITKU
Pasznen 7. BbicokoMoOJIEKYJISIPHBbIE COEIUHEHUSA 2
Tema 7.1. 7.1.1 Cunres, aHanu3 1 KiIaccu(UKanus BBICOKOMOJICKYIISIPHBIX COCIMHEHUI OK 01 OK 02
[InacTmaccel. OK 04
Kayuyku. Bonokna K 1.2

Conep:xxanue y4e0OHOIro MmaTepuaJja

[Ipaktuueckast pabora Nel2. «CuHTe3, aHaiu3 M KiIacCU(UKaUs BBICOKOMOJIEKYIISPHBIX

COCTUHEHUI

OcCHOBHBIE TOHATHS XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAVUHEHHMH: MOHOMEpD, IOJIHMMED,

CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alluu, CpeAHsss MojeKkynspHas macca. OCHOBHBIE

METOJbl ~ CHHTE3a  BBICOKOMOJEKYJSPHBIX  COCAUHEHMM —  HOJUMEpH3anus | 2

MOJIMKOHICHCALIHSL.

O3nakomiieHHe ¢ 00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyYYKOB!

IJIACTMACCHI (TIOIMATUIICH, TTOJIUIPONIIIEH, TOJUBUHUIXIOPU, MTOJIUCTUPOI); HATYpalIbHbII

U CHHTETHYECKHE Kaydyku (OyTaJHeHOBBI, XJIOPONPEHOBBIM M H3OMPEHOBBIN); BOJOKHA

(HaTypaybHBIC (XJIOTIOK, MIEPCTh, MIENTK), MCKYCCTBEHHBIE (AIIETaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHUE (KaIpOH M JIaBCaH)
Paznen 8. Xumus B ObITY M IPOU3BOJACTBEHHOH 1€ATEJILHOCTH YeJI0BEKA 4/2
Tema 8.1. 8.1.1 Ponp xuMuu B OOECIEYEHHUU HKOJOTHYECKOM, HSHEPreTUYecCKOd U MHIIEBOH OK 01 OK 02
XHWMHYECKUE TEXHOJIOTH B | 6e30macHOCTH OK 04 OK 07
MMOBCETHEBHOUN U TIPO(hEeCCUOHATLHOM K 1.2
JEATEILHOCTH YEJIOBEKA Conep:xanue y4e0HOro MaTepuaJia

Ponp xumum B 0OeCriedeHUH IKOJOTHYECKOM, YHEPTeTHUYECKOW M IMUIIEBONH OE30MacHOCTH,

pa3BUTHHM MEAWIIMHBI, CO3JaHUM HOBBIX MaTepuanoB (B 3aBUCHMOCTH OT BHJA

npoecCHOHANBHOM  J1eATENbHOCTH), HOBBIX HCTOYHUKOB OJHEPruM (aJbTepHATUBHBIC 2

UCTOYHUKU 3Hepruu). lloHATHE O HaydyHBIX METOJaX IO3HAHUS BELIECTB U XMMHMUYECKUX

peakuuit. IlpencraBnenus o0 oOUIMX HAyYHBIX MPUHLHUIAX MPOMBIILIEHHOTO MOJIyYEHUs

BaXHEHMIINX BEIIECTB (Ha IpUMEpPax NPOU3BOACTBA AaMMHUAKA, CEPHOM KUCIIOTHI, METAHOJIA).

8.1.2 [IlpuMeHeHHE XWUMHUYECKMX BEHIEBCT M TEXHOJOTHH C ydeToM Oyayiien OK 01 OK 02

npodecCHOHATIBLHOM 1A TETbHOCTH OK 04 OK 07

IIK 1.2




2 3 4
Conepxxanue y4eOHOro Marepuaja
[TpakTtuueckas padora Nel3. «[IpumMeHEeHNEe XUMHUYECKUX BEIIECTB M TEXHOJOTHHA C YUETOM
Oynyiieit mpopecCHOHATBHON ASSITETEHOCTI.
Pemenne kelic-3afad 1Mo TeMaM: MHUIIEBbIE MPOAYKTHI, OCHOBHI PALlMOHAILHOTO MUTaHUS,
BaXHEHININE CTPOUTENbHBIE M KOHCTPYKIIMOHHBIE MAaTEpUalbl, CEIbCKOXO3SIICTBEHHOE
MPOU3BOJICTBO, KPACKU, CTEKJIO, KEpaMHKa, MaTepUabl AJIsl JIEKTPOHUKHU, HAHOMAaTepUabl, 2
TEeKCTUJIbHBIC BOJIOKHA, WCTOYHWUKH DHEPTHH, OPraHMYECKHe M MHUHEpaJbHBIE yI0OpeHus,
JIEKapCTBEHHbIE M KOCMETHYECKHE IperapaThl, OBITOBas XHMHs, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.
3amura: I[lpencraBneHue pe3ynbTaTOB pEIICHHS Keiic-3ama4 B ¢GopMe MHUHHU-IOKIaaa
(omyckaeTcs UCNONb30BaHNE TpadUIeCKIX U IPE3CHTAIIMOHHBIX MATEPHAIIOB)
CamocrosiTesibHast padora o0yuyarommxcsi NelQ
[loaroToBKa K MPOMEKYTOYHOM aTTECTAIMH TIO JIMCIMIUIMHE: XUMHUYeCKUe CBOWCTBA OCHOBHBIX 5
KJIACCOB OPraHUYeCKUX BEI[eCTB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB OpPraHUYECKUX
BellecTB. UJeHTHOUKALMsA OpraHMYeCKUX BeLleCTB C MCHOJb30BaHHEM UX (U3HKO-
XMMHYECKHUX CBOHCTB, XapaKTePHbIX Ka4YeCTBEHHBIX peaKIHH
IIpome:xyTounas arrecramusi o Jucuunuue. KommiekcHeiit auddepeHnnpoBaHHbIN 3a4eT OK 01 OK 02
2 OK 07
K 1.2
Hmoz |l cemecmpa: MakcumanbHasi yueOHast Harpy3ka (BCero) 42
OOs3aTenbHast ayIMTOpHAs yaeOHast Harpyska (Bcero) 36
MPAKTUYECKHUE 3aHITUS 14
nabopaTopHble 3aHATHS (PabOTHI) 6
caMOCTOsTeNIbHAas paboTa 6
KOMILIEKCHBIN 1 hepeHnpOBaHHbIH 3aueT 5
Hroro: MakcumanbHas yueOHast Harpyska (Bcero) 72
O0s3arenbpHas ayJUTOpHas ydeOHas Harpy3Ka (BCero) 61
HNPaKTUIECKUE 3aHATUS 26
nabopaTopHbIe 3aHATHS (PabOoThI) 10
camocTosTelnbHas paboTa 11
KOHTpPOJIbHAs paboTa 1

Hmoeosas ammecmayus 6 ¢popme KOMILIEKCHOTO AU dHepeHIIMpOBaHHOTO 3a4eTa




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
NNPEIMETA
3.1 TpeGoBaHNsi K MUHMMAJIbHOMY MATePHAJIBbHO-TEXHHYECKOMY 00ecre4YeHH 0
VYueOHbIi mpeMeT peanu3yercs B yaeOHOM kabuHeTe: JIabopaTopust XUMHU ¥ OHOJIOTHH

Obopyodosanue yuebHo2o kabunema.

1. IMocamouHble MecTa IO KOJTUYECTBY 00yUarOIIHXCS.
2. PabGouee mecTo mpenogaBarerns.

3. Meronnueckue MaTepuabl M0 AUCIUILTHHE
4.Becol ananutudeckue (1 mr.).

5. XuMuyeckas nocyja.

6. Moaenu KpUCTAIUTMYECKUX petETok. (3 mrT)

7. COopHbIN TpUOOP A1 TToTydeHus ra3oB (1 mrT.).
8.Hab6op Ne3 BC «IIlemoumn».

9. Habophb! peakTHBOB IO OPraHNYECKON XUMHUHU.

10. HaGop uHauKaTOpoB.

11. HaGop miakaToB 10 HEOPTaHUYECKON U OPTaHUYECKON XUMHUH.
Texnuueckue cpedocmea 00y4eHus:.

-TB

- BUJIEOMarHuToQoH

- KOMITbIOTEP

Ayouosuzyanvrvle cpedcmea 0OyueHus:

1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble HCTOUHHUKH YrieBoaopoAoB. CHupTsl U

¢denons! 13 onbITOB, 36 MUHYT.

2. . DVD Oprannueckas xumusi. Yacte 3. Anpaeruspl U KapOOHOBBIE KUCIOTHL. CIIOKHBIC

s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.

3. DVD Oprannueckas xumus. Yacts 4. YrneBoasl. 11 onbIToB, 27 MUHYT.

4. DVD Opranunveckass xumus. Yacte 5. A30TcCoAepiKaliie OpraHUYecKHe BEIIeCTBA. benmkw.

CUHTETHYECKHE BRICOKOMOJIEKYJISIpHBIE BelecTBa. 20 OMBITOB, 28 MUHYT.

5. B/® «llIxonpHBIN XUMHUYECKUH SKCTIEpUMEHT» 150 MUHYT.

3.2. UupopmaninoHHOe 00ecnieyeHHe peaiu3alii MPOrpaMMbl



Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX H3JAaHHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 GoHaA:

3.2.1.0CHOBHBbIC HCTOYHUKH:
1. Audunorenora M.B. Xumus: y4eOHMK W TPAKTUKYM JUIsI CpeaHEro MpodecCHOHATBHOTO
obpazoBanus / U.B. Audunorenoa, A.B. babkos, B.A. IlonkoB.- 2-¢ u3d., wchop. ¥ J0OMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. 10110 THUTEIbHbIE€ UCTOYHUKM:
1. T'ycera, E.B. Xumus mia CIIO.: yue6.-meroa. nocodue / M.P. 3uranmmuna, /.M. Kynukosa;

Kazan. nam. uccnen. texnodn. ya-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 oopamienus: 14.03.2026) / - Pexxum noctyma: it aBTOPH3. MOJIB30BATEIICH.

2. YepnukoBa H.}FO. Xumus B JocTymHOM H3JI0KEHUU: ydeOHoe mocobue mia cno / H.IO.
YepHukona.- 2-¢ usa., crep.- Cankr-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbii //  Jlanb: onekTpoHO-OMOnmoreuHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamienus: 14.03.2026) / - Pexum nocrtyma: Juist
aBTOPU3. IIOJIL30BATEIICH.

3.2.3 UnTepHeT — pecypcesbl:

1. Hay4HO-mIOnyIspHBIN TPOEKT «DJIEMEHTHI OOJIBIION HayKu « ((U3MKa, XUMHUS, MaTEeMaTHKa,
aCTpOHOMHS, HayKa O KHU3HH, Hayka o 3emie). HoBocTH Haykw, KHUTH, Hay9HO-TIOMYJISPHBIC

cTaThbH, JEKIuM, >HIMKIoneauu. https://postnauka.ru/themes/chemistry - nexuuu mo XxumMuu Ha

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyma: cBOOOIHBIA.

2. CaiiT Hay4HO-TIONMYJISIPHOTO KypHana «Xumus W 3u3Hby». https:// gotourl.ru/4785 Pexum
JOCTYyTa: CBOOOTHBIM.

3. Caiir 0 XUMHH: KIACCHYCCKHE YYCOHHKH, CIPABOYHHKH, OSHIUKIONCANH, ITOHCK
OpPraHUYeCKHX M HCOPraHWYECKUX PEaKi[vii, COCTAaBICHHE ypaBHCHHMU peakiwid. hitps:// www.
xumuk.ru/ Pesxum mocTyrma: cBOOOIHBIIA.

4. Tnardopma Zoom it MPOBEACHUS OHJIAMH-3aHATHIA U BUCO-KOH(DepeHInH. [DIeKTPpOHHbIHI

pecypce]. Pexxum nocryna: https://zoom.us/.

5. DnektponHas wuHPOPMAIMOHHO-00pa3oBarenbHas cpena Ha 1miatdgopme  Moodle.

[DnexTponHbIii pecypc]. Pexxum mocryma: https://moodle.ospu.su/

3.3 IIporpamma oOecrne4eHa HeO00XOAMMBIM KOMILJIEKTOM JIMIEH3HOHHOIO
NMPOrpaMMHOIo odecre4eHus


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

4 KOHTPOJIb 1 OOEHKA PE3YJIBbTATOB OCBOEHMUS TIPEIMETA

KoHTpo:b u olleHKa pe3ynbTaToB OCBOEHUS 0011e00pa30BaTeIbHOTO MpeaMeTa « XUMUS»

pacKpbIBalOTCA Yepe3 JUCHUIUIMHAPHbBIE PEe3YNIbTaThl, HANIPaBJICHHbIE HA (HOPMUPOBAHHE OOIINX

KOMITETEHIIM 1O pa3/ienaM U TeMaM COJIepKaHusl yueOHOro MaTepuaa.
[TpomesxyTouHas arrectanus B popmMe KOMIUIEKCHBIN AU pepeHInpoBaHHOTO 3a4eTa.

O6mue komnerenuun (OK), Paznen/Tema Tun oeHOYHbIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHsATHIA
OK 01. Beibupats cnocoOwl | Tema 1.1-1.7
peleHus 3amad | Tema 2.1, 2.2
npodhecCHoHATBLHOM Tewma 3.1
NEITEILHOCTH Tema 4.1
IPUMEHUTEIBHO K pa3nuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - VYcrHeii omnpoc Pemenue
Tewma 8.1 pacy€THBIX 3a/1a4
OK 02. Ucnonw3zosates | Tema 1.2, 1.4, 1.6, 1.7 - Habmronenue 3a xomom
COBpPEMEHHBIE cpeactBa | Tema 2.1, 2.2 BBITIOJTHEHUS IIPAKTUKO-
IIOMCKA, aHanusa u|Tema4.1,4.2 OPUEHTUPOBAHHBIX 3aJaHUI
uHTepnpeTauuu uHpopmanuy, | Tema 5.2-5.4 - [IpencraBnenue pe3ynbTaToB
51 uHpopmanronnsie | Tema 6.1 [IPaKTUYECKUX 51
TEXHOJIOTMM 17151 BbinosiHeHus | Tema 7.1 71a00paTOPHBIX padOT
3a1a4 npodeccuonansHo | Tema 8.1 - IIpoBeneHne XUMHUYECKOTO
JESITEIIbBHOCTH JKCIIEpUMEHTA
OK 04. Oddextuno | Tema 1.7 - BrinonHeHne KOHTPOJIbHBIX
B3aUMO/IEVICTBOBATh u| Tema2.1,2.2 pabor o pasnenam
paborath B KoJuiektHBe U | Tema4.1,4.2 JUACLIUIIIIUHBI
KOMaHJIe Tema 5.2-5.4 - OrmeHka C€aMOCTOSITEIBHO
Tewma 6.1 BBITIOJIHEHHBIX 3aIaHUMN
Tema 7.1 - 3amura pemeHus Kewc-
Tewma 8.1 3amad (¢ yderom Oymymiei
OK 07. CopetictBoBath | Tema 1.7 npodeCcCHOHATbHON
coxpaHeHHI0  okpyxatomeil | Tema 5.1 JESATEILHOCTH)
cpenbl, pecypcocoepexenuto, | Tema 8.1 -  Brmmonnenwe — 3aganuit
MPUMCHSITh 3HaHUS 00 MIPOMEKYTOUHOM aTTeCTalluu
U3MEHEHUU KJIuMarTa,
IPUHLIMIIBI OepeKIMBOTO
Mpou3BOACTBA, A()PEeKTUBHO
JIEACTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX
1K 1.2 [IpoBoguts | Tema 1.2, 1,6, 1.7 - 3aciaymuBaHuE COOOIICHHIA

TEXHHUYCCKOC 06CJ'Iy>KI/IBaHI/Ie
U PCMOHT KCJIC3HOAOPOKHOTO

NOJBM)KHOTO ~ COCTaBa B
COOTBETCTBUHU C
TpeOOBaHUSIMHU

TCXHOJIOTUYCCKUX MMPOICCCOB

Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

Y OLICHKA UX MOATOTOBKH;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3alaHus;

- [ToxoGop, aHaIn3 51
npeoOpa3oBaHue yaeOHOI
uH(popManuy,;




5 HEPEYUEHDb UCITIOJIB3YEMbBIX METOJ0OB OB YUYEHUSA

5.1 TlaccuBHBIC: OIPOC, PENMPOAYKTUBHBIC YIPAXKHEHUS 110 3aKPEIUICHHIO W OTpadOTKe
M3yYEHHOTO MaTepuaia
5.2 AKTUBHBIE M HHTEPAKTUBHBIC: HBPUCTHUECKHE Oecelpl, IUCKYCCHUH, KPYIIBIA CTOI,

IMPE3CHTAal M1, BUKTOpPHHA, KBECT.



	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

