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1. llossicHUTEJIBLHAA 3aMUCKA

[Ipu cocTaBieHMM NaHHOW pabodei MporpamMMbl YYTEHBI TpeOOBaHHUS CTaHIapTa
CpeHero ooOImero oopa3oBaHus IO 00IIe00pa30BaTEIPHON YUeOHON IUCIUIUIMHE
«Xumust». Pabodas nmporpamMma cocTaBjieHa Ha OCHOBE: IMIPUMEPHON MporpamMMbl 00-
1eo0pa3oBaTeIbHON JUCIUIUIMHBI « XUMUsS» U ydeOHoro miaHa Ha 2020-2021 yue6-
HBIN TOJ.

[Iporpamma yueOHON JUCHUIUIMHBI SBJISICTCS 4acCThIO OCHOBHOM MpodeccruoHab-
HOU niporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o cnenuanbHOCTM:

11.02.01 PagnoannapaTtocTpoeHue

11.02.02 TexHnyeckoe 0OCIyKUBaHUE U PEMOHT PaJUO3JIEKTPOHHON TEXHHUKH (110
OTPAaCIISIM)

11.02.10 PagnocBsi3p, paguoBelaHUE U TEIEBUICHUE

09.02.01 KoMnprOTEpHBIE CUCTEMBI U KOMILJIEKCHI

12. 02.07 MoHTax, TEXHUYECKOE OOCITY)KUBAHHE U PEMOHT MEIUIIMHCKON TEXHHU-
KU

11.02.12 ITouToBas CBsI3b

1.1 O6mas xapakTepucTHKAa y4e0HO JUCHUIINHbBI

Xumusi- 3T0 HayKa O BEIIECTBaX, UX COCTABE U CTPOEHUHU, CBOICTBAX W Ipe-
BpAILCHUSIX, 3HAYEHUN XUMHUYECKUX BEILIECTB, MATEPUAJIOB U MPOIECCOB B MPAKTHU-
YECKOU JIeSITENIbHOCTH Y€JIOBEKA.

Conepxanue 001eoOpa3oBaTeIbHOM Y4EOHOM AMCIUIUIMHBI  « XHUMUS
HaIpaBJICHO HA IOCTUKEHUE CICTYIOINX IEeH:
- (¢opmMupoBaHUE Y OOy4YalOIIUXCA YMEHHUSI OLIEHMBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHUS JJIsl KOKJIOTO YeJIOBEKa;
- (hoopMupoBaHUE y OOYyHAIOIIUXCS 1IEJIOCTHOTO MPECTABICHUSI O MUPE U POJIU XU-
MUH B CO3/IaHUU COBPEMEHHOU €CTECTBEHHO- HAYUYHOU KapTUHBI MUpa, YMEHUS 00b-
SCHSITh OOBEKTHI U TPOIECCHI OKPYKAIOIICH NEeHCTBUTENLHOCTH: MPUPOIHOM, COITHU-
aJbHOU, KYJIbTYPHOM, TEXHUYECKOU CPEJIbL,
- HCTIOJIb3YSl JJIsl TOTO XUMUYECKHUE 3HAHMS;
- pa3BUTHE y 00YYAIONMIMXCSl YMEHUS pa3indarh (DaKThl U OLIEHKH, CPAaBHUBATH OIlE-
HOYHBIE BBIBOJIbI, (POPMYIIHPOBATH U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;
- MpUoOpeTeHne 00YUYaIOIIUMHUCS OTBITA PA3HOOOPA3HOM JACATEIBHOCTH, TTO3HAHUS U
CaMOITO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl pa3-
JUYHBIX BUJOB JEATEIBHOCTU (HABBIKOB PEIICHUS] TPOOJIeM, MPUHSITUS PEUICHUMH,
aHanau3a U o0paboTku MHGOPMAIIMU, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB U3Me-
pPEHU, COTPYyAHUYECTBA, OE30MacHOr0 oOpalleHus C BEIeCTBAMU B MOBCEHEBHOM
JKW3HU).

Conepxanue MUCIUIIIMHBI TaKKEe HAMpPaBJICHO HA YCBOCHUE OOyYAIOIIMMUCS
OCHOBHBIX TIOHSTHH, 3aKOHOB M TECOPUU XUMUU; OBJIAJICHUE YMEHUSIMH HAOIIOMATh
XUMHUUYECKUE SIBJIICHUS, TPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT, TPOU3BOJIUTH pacue-
Thl HA OCHOBE XUMHYECKUX (POPMYJI U ypaBHEHUN XUMHUYECKUX PEAKITH.



B nporpamme TeopeTrueckue CBEICHHS JOMONHSIOTCS IEMOHCTPALMSMH, Ja-
OOpaTOPHBIMU OIBITAMHU U MPAKTUYECKUMH 3aHATUSAMU. [Ipu M3yuyeHun XuMuu 3Ha-
YUTEIBHOE MECTO OTBOAUTCA XHMHUYECKOMY JKCHEPUMEHTY. OH OTKpBIBAET BO3-
MOKHOCTb (POPMUPOBATH Yy 00YyYAIOIIUXCS CHElUaIbHbIE MPEIMETHBIE YMEHHUS, pa-
00TaTh C BEIIECTBAMU, BBIMOJIHATH MPOCThIE XUMUYECKHUE OMBITHI, YUYUT O€30I1acHO-
MYy U SKOJIOTMYECKU TPAMOTHOMY OOpaIllEHUIO C BEIIECTBAMHU, MaTepraliaMi U Mpo-
1eccamMu B OBITY U Ha POU3BOCTBE.

B mporpamMmy BKIIOYEHBI JTaOOpaTOpHBIE OMBITH: [IpUrOoTOBICHUE CycHIeH3UU
kapOoHata Kanblivis B Bojie. [lomydenue smynbcuu macia. O3HaKOMIIEHHE CO CBOM-
CTBAMM JUCHEPCHBIX CHCTEM. MCIbITaHHE pacTBOPOB KUCIOT MHAMKAaTOpamu. B3au-
MOJICVCTBHE METAJUIOB C KACJIOTaMU. B3anMOIENCTBUE KUCIOT C OKCUJAMHU METAJIOB.
B3anmopencTBre KUCIOT ¢ OCHOBaHUAMU. B3anmonencrBue KUCioT ¢ consiMu. Mcnbi-
TaHWE PACTBOPOB WIENOYEH MHAMKATOpaMH. B3anMoJelcTBUE IIETOYEN C CONSMHU.
PaznoxeHnne HepacTBOpMMBIX OCHOBaHUM. B3aumoneicTsue coien ¢ Meraainamu. B3a-
MMOJICMCTBHUE COJIEU Apyr ¢ Apyrom. ['maponns coser paznnuHoro tuma. Peaknus 3a-
MEIIEHUSI MEJIU JKEJIE30M B pacTBOpPE MEIHOTO Kyropoca. Peakiuu, uayume ¢ o6pazo-
BAaHMEM OCaJKa, Ta3a WM BOJbL. 3aBUCUMOCTb CKOPOCTH B3aUMOJAEHCTBHS COJISTHOM
KHCJIOTBI C METa/UIaMH OT WX MPHUPOJbl. 3aBUCUMOCTh CKOPOCTU B3aUMOCHCTBUS
IUHKA C COJISTHOW KHUCIIOTOW OT €€ KOHUEHTPALMU. 3aBUCUMOCTb CKOPOCTH B3aUMOJEH-
ctBus okcuaa meau(ll) ¢ cepHoit kucinoroit oT Temriepatypsl. M3rotosiienue mojeneit
MOJIEKYJI OpraHMYecKuX BemiecTB. O3HAKOMIICHHE C KOJUIEKIMEeH 00pa3oB HePTH U
MPOAYKTOB €€ mepepaboTku. PacTBopeHue riMilepruHa B BOJE UM B3aMMOJICHCTBHE C
ruapokcusiom meau(ll). CpolicTBa yKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMH MHUHE-
palbHBIX KUCIOT. Jl0Ka3aTelbCTBO HEMPEAEIBLHOIO XapaKTepa KUIAKOoro xupa. B3au-
MO/JICHCTBHE TIIIOKO3bI M caxaposbl ¢ ruapokcuaom Meau(ll). KauectBennas peakiums
Ha kpaxmai. PactBopenue 6enkoB B Boje. OOHapyxeHuEe OCIKOB B MOJIOKE U B MsiC-
HOM OynboHe. JleHaTypaimusi pacTBopa Oejka KypUHOTO SIHIla CIIUPTOM, pacTBOpamMu
COJIEH TSHKEJIBIX METAJUIOB M IIPU HAIPEBaHUMU.

B nporpammy BKIIIOUEHBI MIPaKTHUYECKUE 3aHATHS: PeleHue pacdyeTHBIX 3ajaad
Ha MIPUMEHEHUE XUMHUYECKUX 3aKOHOB. COCTaBJICHUE CXEM CTPOCHHSI aTOMOB pa3jiny-
HbIX XMMHUYECKHX 3JIEMEHTOB. [IpuUroToBiieHHE pacTBOPOB 3aJaHHOM KOHIICHTPAIWU.
[TonyueHnne u pacrio3HaBaHUE Ta30B. PenieHne 3KCepUMEHTAIbHbBIX 3a7a4 Ha UICH-
TU(DUKAIMIO HEOPTAHUUYECKUX COeIMHEeHM . Pacrio3HaBaHue MacTMacc U BOJIOKOH.

B npoduibHyI0 COCTaBISAIONIYI0O TPOTrpaMMbl BKIIFOUEHO MPOQGECCHOHATHHO
HaIpaBJICHHOE COJEepkKaHUE, HEOOXOUMOEe JUIsl YCBOeHUs TpodeccrnoHabHON o0pa-
30BaTENBHOM MPOTPaMMbl. JTOT KOMIIOHEHT PEAIM3YETCSA MPU BHEAYAUTOPHOW CaMoO-
CTOSITENIbHOM paboTe CTYJICHTOB (HamMCcaHUM pedepaToB, MOATOTOBKE COOOIICHHM, CO-
3/laHUU TIpe3eHTaluit). B mpoiecce n3yueHuss XuMuu BaxKHO GOpMUPOBATH HHPOpMA-
IIUOHHYIO KOMIIETEHTHOCTh, TIOATOMY MPH BHIITOJHEHUU CAMOCTOSTENIBHBIX PabOT ak-
[EHTUPYETCS BHUMaHKE Ha TOMCKe MH(OPMAIIUK B CPEICTBAX MaccMmenna, MiatepHere,
y4eOHOM U CTEIUaTbHON JTUTEPATYPE.

OT60p conepkaHus IPOBOAWICS HA OCHOBE CIIEIYIONTUX BEAYITUX UJICH:

— MaTepuajbHOE €MHCTBO BEILIECTB MPUPO/IbI U UX T€HETUYECKAs CBSI3b;

— TPUYMHHO-CIIEJICTBEHHBIE CBA3UM MEXKJY COCTABOM, CTPOEHHUEM, CBOMCTBaAMU U
MIPUMEHEHUEM BEILIECTB,;



— II03HAaBa€MOCTh MHPA U 3aKOHOMEPHOCTEH XUMUYECKUX IIPOLIECCOB;

— 0oOBsACHSIOLAs U MPOTHOZUPYIOLIAsl pOJIb TEOPETUUECKUX 3HAHUM Ui (haKkToo-
THYECKOT0 MaTepHaa;

— KOHKPETHOE XMMHUYECKOE COEIUHEHHE NPECTABISIET COOO0M 3BEHO B HENPEPHIB-
HOM 1lenu NpeBpallleHuil BEUIECTB, OHO Y4YaCTBYET B KPYrOBOPOTE€ XMMHUYECKHX Be-
IECTB U B XMMHUYECKOH 3BOJIOLUY;

— 3aKOHBI IPUPOJBl OOBEKTUBHBI M IMO3HABAEMBbl, 3HAHUE 3aKOHOB XUMHUU JACT
BO3MOYKHOCTh YIPABJIATh MPEBPAIICHUSIMHU BEUIECTB, HAXOAUTh HKOJOTMYECKH O€3-
OIMMACHBIE CIIOCOOBI MPOM3BOJCTBA BEUIECTB U MATEPHAIOB M OXPaHbl OKpYKaroLeh
CpeIbl OT XUMHUYECKOIO 3arpsI3HEHUS;

— HayKa U MpaKkTUKa B3aMMOCBS3aHbI: TPEOOBAHMS MPAKTUKU — ABWKYILIASA CHJIA
pa3BUTHS HAyKH, YCIIEXU MIPAKTUKU O0YCIIOBIIEHBI JOCTUKEHUSAMHI HAYKH;

— Ppa3BUTHE XMMHUYECKOW HAyKU M XMMM3alMsl HAPOJHOIO XO3sCTBa CIy)KaT WH-
TepecaMm 4YelloBeKa M OOIIeCTBA B LIEJIOM, UMEIOT TYMaHUCTUYECKH XapaKTep U MpH-
3BaHbI CIOCOOCTBOBAThH PEUICHUIO TJI00aIbHBIX IPOOJIEM YEIIOBEYECTBA.

KoHTposp KauecTBa 10 OCBOCHHMIO JUCHMIUIMHBI «XUMUS» MPOBOAUTCS B MPO-
[[eCCe TEKYIIEr0 KOHTPOJSA UM IPOMEKYTOUHOM aTTecTanuu. TeKylmuid KOHTPOJIb Mpo-
BOJUTCA B Ipeeax yueOHOro BpeMEHHU, OTBEIEHHOT0 Ha AUCLMILINHY, KaK TPaJHlIU-
OHHBIMH, TaK U1 MHHOBALMOHHBIMH METOJAaMHU. Pe3ysbTaThl TEKYIIEro KOHTPOJIS Y4H-
TBIBAIOTCSl NIPU MOJBEIECHWN WTOTOB MO AUCHUIUIMHE. [IpomexyrodHas arrecTanus
npoBoauTcss B opme nudhepeHIMpOBaHHOTO 3ayeTa M0 UTOraM HM3y4eHUs IHUCIU-
IUIMHBI B KOHIE ydyeOHOoro roja. JAuddepeHuupoBaHHblid 3a4eT MO JTUCHUILIMHE MPO-
BOJMTCS 32 CYET BPEMEHH, OTBEJCHHOTO Ha €€ OCBOCHHE, U BBICTABIIAETCS HA OCHOBA-
HUU PE3yJbTAaTOB BBINOJHEHUS KOHTPOJIBHBIX PA00T U MPAKTUYECKUX 3aHSATUH, a Tak-
K€ TOYEK pyOEKHOTO KOHTPOJIS.

1.2 MecTo yueOHOM AUCHUIIMHBI B CTPYKTYPe OCHOBHOM nmpodeccuoHAILHOIM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

YueOHast qUCTIMIUINHA «XHUMHS» SBISETCS YUCOHBIM MPEIMETOM I10 BbI-
Ooopy u3 oOs3aTenpHOM TpeameTHoN obmactu «EcrectBennbie Haykmy PI'OC
cpennero odmiero oopazoanusi. B CI1O yueOHas qucrurinHa « XuMUSD U3ydaeT-
cs1 B obmeoOpazoBarenbHOM mukie yueoHoro miana OITOIT CITO na 6a3e ocHOB-
HOTO 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHET0 O0IIEro 00pa3oBaHus.

1.3 Pe3yabTaThbl 0CBOEHHS YUEOHOI TMCIUITHHBI

1.3.1 JIn4HOCTHBIE Pe3yJIbTATHI:

- YYBCTBO TOPJIOCTH M YBAXKEHHUSI K UCTOPUU M JTOCTHIKEHUSM OTEUECTBEHHOM
XUMHUYECKON HayKH; XMMHYECKH TPAMOTHOE IOBEJECHHE B MPOPECCHOHAIBHOU aes-
TEJIBHOCTH U B OBITY MpU OOpAIEHUH ¢ XMMUYECKUMHU BEUIECTBAMHU, MaTepUaiaMu U
IPOLIECCAMH;

- TOTOBHOCTh K MPOJOJDKEHUI0 00pa30oBaHUs UM TOBBIIIEHHWE KBaTU(UKAIMKU B
n30paHHONW MPOo(dECCHOHANBHON ACATEILHOCTH U OOBEKTHBHOE OCO3HAHHME POJIH XH-
MUYECKUX KOMIIETEHIIUI B 3TOM;



- YMEHHE HCIOJIb30BaTh JTOCTUKEHUS COBPEMEHHOM XMMUYECKOW HAYyKU U XH-
MUYECKUX TEXHOJIOTHH JIJISl MOBBIIIEHUSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpAHHOW NTPO(ECCUOHANILHOM €SI TeIbHOCTH;

1.3.2 MeTanpeaMeTHblIe Pe3yJbTAThI:

- WCIOJIb30BAaHUE PA3JIMYHBIX BHJIOB ITO3HABATEIHHOW JESITEILHOCTH W OCHOB-
HBIX WHTCIUICKTYaJIbHBIX omepanuii ( MOCTaHOBKH 3aJadd, (OPMYJIMPOBKE THIIOTE3,
aHaJli3a M CUHTE3a, CPAaBHEHHS, 0000IIEHNs, CUCTEMATH3AIl|H, BBISIBIICHUES TIPUIUHHO-
CJICJICTBEHHBIX CBS3CH, ITOMCKA aHAJIOroB, POPMYJIUPOBAHNE BBHIBOJOB) IS PEIICHHS
IIOCTaBJICHHOW 3ajaud, NMPUMEHCHHE OCHOBHBIX METOJOB Io3HaHWS ( HaOJIOJCHHE,
HAYYHBIA 3KCIICPUMEHT) JIJIS U3YYCHHS Pa3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MIPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTH CTAIKHBATHCS B TTPOodheccnoHalb-
HOM cdepe;

- WICTIOJIH30BAHKUE PA3IMYHBIX UCTOUYHUKOB ISl TIOJyUEHUST XUMUIEeCKor HHPOP-
MaIii, YMEHHUE OIIEHWBATh €€ JOCTOBEPHOCTb, JUUIS JIOCTHIKCHHUS XOPOIIUX Pe3yibTa-
TOB B IIPO(eCCUOHANBLHOM cdepe.

1.3.3 IIpenmeTHbIe pe3yJabTaThl:

- ¢(hOPMUPOBAHHOCTH MPEJICTABICHUN O MECTEe XMMHUHU B COBPEMEHHON Hay4YHOMU
KapTUHE MHUpA; MOHUMaHUE POJM XUMHUU B (HOPMUPOBAHUM KPyrozopa v (GyHKIHO-
HAJIbBHOM TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS NPAKTUYECKUX 33/1a4;

- BJIAQJICHUE OCHOBOIIOJAralOMMN XUMUUYECKUMU MOHSATUSIMU, TEOPUSIMHU, 3aKO-
HAaMU, YBEPEHHOE MOJIb30BAHUE XUMHUUYECKOW CUMBOJINKOW U TEPMUHOJIOTUEH;

- BJIQJICHUE OCHOBHBIMU METOJIAMHU HAYYHOI'O MO3HAHMS, UCIIOJIb3yEMBIMH B XU-
MUU: HaOJIOJIEHUE, OMKMCAHKME, U3MEPEHHE, YMEHHUE 00paldaThiBaTh U OOBACHSTH pe-
3yJbTaThl IPOBEJACHHBIX OIBITOB U JIENaTh BBIBOJIbI; TOTOBHOCTh U CITIOCOOHOCTH TIPH-
MEHSTh METO/IbI IIO3HAHUS IIPU PEIIEHUE MTPAKTUYECKUX 3a/]1a4; YMETh JaBaTh KOJIMYE-
CTBEHHBIE OILICHKU M MPOU3BOJUTH PacUeThl MO XUMHUUECKUM (OopMysIaM U YpaBHEHHU-
AM;

- BIIQJICHUE TPABWJIAMH TEXHUKH O€30MaCHOCTH TPU HCIOJIH30BAHUU XUMUYE-
CKHUX BEILIECTB;

- c(hopMHUPOBAHHOCTH COOCTBEHHOUN MO3UIMU IO OTHOMIEHUIO K XUMHUYECKOM
nH(popMaIu, NoJIy4aeMOH U3 pa3IMYHbIX UCTOYHUKOB.

JlaHHBIEC pe3yabTaThl JOCTUTAIOTCS MyTEM MPUOOPETEHUS CIASAYIONIUX 3HAHUI:
XUMHUUYECKUX TTOHATHUM, 3aKOHOB U TEOPUM, BAXKHEHIITUX BEIIECTB U MAaTEPUATIOB, HEOO-
XOJMMOCTH OEpEKHOr0 OTHOIIEHUS K CBOEMY 3J0pPOBBI0 U OKpYXKalolllel cpene u
dbopMupOBaHUsI CICIYIOMINX YMEHUM: Ha3bIBaTh BEIECTBA, ONPEACIATh BaJICHTHOCTD,
CTEIIEHb OKHUCJIEHUs, IPUHAJIEKHOCTh K Pa3HbIM KJIAaCCaM, XapaKTEPU30BATh JJIEMEHT
M0 TIOJIOKEHHIO B MEPUOJIMYECKON CHCTEME, OOBSICHATh 3aBUCUMOCTh CBOMCTB OT CO-
CTaBa U CTPOCHMUS, BBINOJHATh XUMUYECKUN IKCIIEPUMEHT, PEIIaTh pACUETHBIE 3a4a4H,
00OCHOBBIBaTh POJIb XUMHUU B PA3BUTHH COBPEMEHHBIX TEXHOJOTWMH, HAXOMUTHh U 00-
pabaThIBaTh XUMUYECKYIO WH(OPMAIUIO, UCTIOJIB30BATh 3HAHUS B MPAKTUYECKOM JIesl-
TEJIHLHOCTH U OBITY.



2 CTpyKTypa M cojep:KaHue Y4eOHOH JUCIUIIMHBI

2.1 O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOIl padoThI

Bux yueOHoit padoThl

Oovem uacoe

B TOM YHCJIE:
KOHCIIEKTEI
pEIICHHE 3a1a4
coOOIIeHUS

pedepaTsl

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 117
O0s13aTesibHAst ayIMTOPHast yueOHast HArpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTOPHBIE 3aHATHS 8
PAKTUYECKUE 3aHITUS 10
KOHTPOJIbHBIE PaOOTHI 3
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 39

Ilpomeosrcymounas ammecmayus 6 gpopme oughgepenyuposanno2o 3avema
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Tema 1.1 OcHOBHBIE
MOHATHSA U 3aKOHBI

Conepsxkanue yueOHOro MaTepuaJia
1.0cHOBHbIE XUMHYECKHE MOHATHS. ATOM,
MOJIEKYJIa, BEIIECTBO. XUMUYECKUN DJIEMEHT.
Aunnorponusi. OTHOCUTENBHAS aTOMHAs U MO-
JIEKYJISIpHAasi MaccChl.

2. KayecTBEHHbIH M KOJUYECTBEHHbIH CO-
CTaB BellecTBA.

3.0cHOBHBIE XUMHYECKHE 3aKOHbI. 3aKOH CO-
XpaHEHUs MacChl BEIIECTBA. 3aKOH MOCTOSH-
CTBa COCTaBa BCIIIECTBA.

4. 3aK0H ABOrajipo U ero CcJaeJACTBHI.

JlabGopaTopHble 3aHATHSA:

IIpakTUyeckue 3aHATHS:
Pemenune 3a1a4 ¢ NpuMEHEHUEM XUMUAYECKUX
3aKOHOB.

KontposabHbie padoThl

CamocrosiTesibHas1 padora:

BBINONMHUTE KOHCTIEKT: AJIOTPOIHBIE MOH-
(dbuKanuu yriepojaa, KUciopoia, cephl, 0JI0Ba.
PemmTh 3a1aun B TETpAaN.

Temal.2
IHepuoauyeckui 3a-
KOH U Nepuoanye-
CKasl CHCTeMa 3J1e-
MEHTOB

JI.AA. MenaeseeBa u
CTPOEHHUE aToMaA.

Conep:xanue y4eOHOro MmarepuaJia
1.Ilepuoanyecknii 3aKk0H. OTKpBITHE NTEPUO-
JTMYECKOr0o 3aKOHa U ero Gopmyiuposka. Co-
BpeMeHHas pOPMYIHPOBKA MEPUOANUECKOTO
3aKOHaA.

2. llepunoanyeckas cucTeMa XUMHYECKUX
3J1eMeHTOB. CTpyKTypa NEpUOAUIECKON CH-
CTEMBI: IEPUOABI U TPYNIbL. 3HAYEHHE I1EPUO-
JUYECKOr0 3aKOHA U IEPUOANYECKON CUCTEMBI
JUTSL pa3BUTHUSL HAYKU U IOHUMAaHUSI XUMUYe-
CKOM KapTUHBI MUpa.

3.CTpoeHue s1Apa aTOMOB, U30TOIBL.

4. DJeKTpPOHHbIe KOH(DUIYPALIMY ATOMOB.




CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB Ma-
JIBIX U OOJIBIIUX MTEPUOJIOB.

JlabopaTtopHble 3aHATHSA:

HpaKaneCKne 3aHATHA:

KontposbHbIe padoThI:

CamocrosiTesibHas padora:

IToaroroButk cooOmenue: PagnoakTUBHOCTb.
Hcnonb30BaHUE paIMOAKTUBHBIX U30TOIOB B
TEXHUYECKUX 1EsAX. PEHTreHOBCKOE HU3IyUe-
HHE U €T0 UCITOJIb30BaHHUE B TEXHUKE. 3amucaTh
AJIICKTPOHHBIC KOH(PUTYpaIliu 3JIEMEHTOB Tpe-
THEr0 MEPUOJA B TETPA/Ib.

Tema 1.3
CTtpoeHnue BelecTBa

Conaep:xxanue y4eOHOIro MaTepuaJjia
1.KoBajieHTHasi cBA3L. MexaHu3M 00pa3oBa-
HUS U KPATHOCTH CBSI3U. MOJIEKyJsipHbIE U
aTOMHBIE KPUCTAJUTMYECKHUE PEIICTKHU.

2. Uonnas cBa3b. Kinaccudukaims HOHOB.
HoHHbBIE KpUCTATUYECKUE PEIICTKH.
3.MeTajinyeckasi CBA3b.

Mertamdeckas CBsI3b U METaJUIMYECKask Kpu-
cTajuinueckas pemietka. duzndeckue cBocTBa
METaJJIOB.

4. ArperaTHoe COCTOsIHME BellleCTB U BOJ10-
pPOIHAS CBA3b.

S.Uucrelie BenecTBa U cMecu. ['oMoreHHbie U
reTeporeHnsle cMmecu. CocTaB cMecel, Macco-
Bas JOJIsl TPUMECEH.

6. lucnepcHeble cucremsbl. JlucnepcHas dasa u
nucnepcuonHas cpena. Knaccudukanus auc-
MEPCHBIX CUCTEM.

JlaGopaTopHble 3aHATHSA:
[Tonyuenue cycieH3uu Meja U 3MYJIbCUU Mac-
J1a B BOJIE, U3YUYEHHE UX CBOWCTB.

IIpakTHyeckue 3aHATHS:

KontposbHbie padoThI:

CamocrositesbHas padora. [lonrotoButh
KOHCTICKT: AHOMaINU (PU3NYSCKUX CBOMCTB
Bozbl. KOoHeHC CaIus, TeKy4eCcTh, BO3TOHKA.
Kunkue kpuctamnel. CyOnumarnus u necyoin-
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Manusi. KO&FYHSIHI/I}I .

Temal.4 Boaa.
PacTBoOpbI. Di1eKTpO-
JUTHYECKAS TUCCO-
nuanus

Coaep:xanne y4eOHOIro MaTepuaJja

1. Boxa. PacTtBopbl. Bosa kak pacTBOpUTENb.
2.PacTtBopeHue. PactBopuMOoCTb BeliecTB. 3a-
BUCHUMOCTbH PACTBOPUMOCTH Ta30B, KUJIKOCTEN
¥ TBEPBIX BEIIECTB OT PA3IUNIHBIX (haKTOPOB.
3.9J1eKTPOoJUTHYECKAS AUcCONraAnms. DIeK-
TPOJUTHI U HEJIEKTPOIUTHI. MEeXaHU3MBI 2JICK-
TPOJIUTUYECKON TUCCOIUALINH.

4. KucJ10Thl, OCHOBAHHMS M COJIH KaK JJIeK-
TPOJIMTBI.

N NN

JlaGopaTopHblie 3aHATHS

IpakTHyeckune 3aHATHUS:
[IpuroToBneHue pacTBOPOB 3aJAHHON KOHIIECH-
TpaIuu.

KonrposbHbie padoThl

CamocrosiTeabHas padora. /[ucnepcHbie cu-
cTeMbl B ObITy. PacTBOopeHue kak Gpu3nko-

xumudeckuit mpouecc. Ternosbie 3¢ HEKThI pu

pactBopernu. Kpucramnoruaparsl. JKecTkoCcTh
BOJIbI U CITOCOOBI €€ ycTpaHeHusl. MuHepasb-
HbIE€ BOJIbl. Perienne 3a1a4 Ha MacCoOBYIO JOJTIO
PacTBOPEHHOI'O BEILIECTBA.

Temal.5.
Kaaccudguxkanus He-
OPraHuYecKMuX Co-
eIMHEeHUH U UX CBOM-
CTBa.

Conepsxkanue y4eOHOr0 MaTepuaJia

1. Knaccudgukanus HeOpraHu4ecKux coeIu-
HEHMH.

2. Kucaorsl. Knaccudukaiys o pa3inuaHbiM
MpU3HAKaM, XUMUYECKHUE CBOMCTBA U CITIOCOOBI
nosrydeHusi. OCOOEHHOCTH B3aMMOICHCTBUS
CEpPHOM U a30THOM KHUCIIOT ¢ MeTasuiamu. [Ipu-
MEHEHHUE KUCIIOT.

3. Oxkenabl. Kinaccuduxkanus, cBoiicTBa, CIo-
cOOBbI MTOTyYEHHUsI, MPUMEHEHUE. 3aBUCUMOCTh
CBOMCTB OKCHJIOB OT CTCTICHH OKHMCJICHHS dJIC-
MCHTA.

4.0cnoBanusi. Kitaccudukaiys, CBOMCTBa,
CIIOCOOBI TTOTYYSHHS, IPUMEHCHHE.

5. Coaun. Conu kak 3nekTponautsl. Conu cpen-
HHUE, KUCIIbIC 1 OCHOBHBIE. XHMMHUYECKHUE CBOM-
CTBa ¥ CIIOCOOBI MOTYyYCHHUSI.

6. I'mapoin3 coJiei.

JlaGopaTopHble 3aHATHSA:
N3yyenue oOLIuX CBOMCTB KUCIIOT.
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N3ydenne 001X CBONCTB OKCHIOB M OCHOBa-
HU

IIpakTn4eckune 3aHATHS:

KonTpoJsbHbIe padoThI:

CamocrosiTenbHast padora:

Hcnonb30BaHuEe CEPHON KUCIIOTHI B IPOMBIIII-
aeHHocTH. Mcronb3oBanue mienodet B po-
MBIIIEHHOCTH. ["anenas 1 HerameHas us3-
BECTb, IPUMEHEHUE B CTPOUTENLCTBE. [ HIIC,
asiebacTp, TUIICOBAHMUE.
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Tema 1.6. Xumuue-
CKHe peaKluu

Conep:xkanue yueOHOr0 MaTepHuaJa
1.Knaccudukanus XuMHYeCKHX peakImi.
Peakuum pasznoxeHus, 3aMeIieHus, oOMeHa,
coeauHenus. Karaimuruueckue peakunu.

2. TemioBoii Db deKT XUMHYECKUX PeaKIIHii.
DK30TEPMUUYECKUE U IHAOTEPMUUECKUE pEaK-
uu.O0paTuMbie U HEOOPATUMBIE PEAKIIUH.

3. OKHCJINTENBLHO- BOCCTAHOBHTEILHBIE pe-
aknmu. CTeneHb OKUCIeHUs daeMeHTa. OKuc-
JICHHE U BOCCTAHOBJICHHE.

4. MeToa 3JIEKTPOHHOI0 0aJIaHCa.
5.9aeKkTpoJaus3.

6. Bausinue pa3angHbIX (GaKTOpPOB HA CKO-
POCTh XMMHUYECKHX PeaKIIUM.

JlaGopaTopHble 3aHATHSA:

HpaKaneCKne 3aHATUA

KonTposabHbIe padoThI

CamocrosTenbHas padora. [lonrotoButs pe-
depar: [lonstue 00 3aeKTpoIN3E. DINEKTPOIN3
pacruiaBoB U pacTBopoB. [IpuMeHnenue nporec-
COB DJIEKTPOJIM3a B IPOMBITINICHHOCTH.
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Tema 1.7. MeTaLibl
M HEeMeTAaJLJIbI.

Conep:xanue yueOHOro MaTepuaJia

1 du3nyeckue cBOMCTBA M Kaaccudukanms
MeTALI0B. OCOOCHHOCTH CTPOCHUS AaTOMOB
METaJJIMYECKHUX 3JIEMEHTOB.

2. XUMHYECKHE CBOHCTBA METALJIOB. DJeK-
TPOXUMHUYECKUH PsIi HAPSDKEHUN METAJLIOB.
3. Mertayyprus. OO01uiyie crnoco0bl MOIy4YeHus
METAJIJIOB: MUPOMETAILTYPTHUA. SJIEKTPOMETAI-
Jyprus. TUAPOMETAILTYPTHSL.

4. CniiaBbl: IBETHLIE H YePHBIE.
5.0Cc00€HHOCTH ATOMOB HEMETAJLJIOB.
Hewmerambl- mpocThie BelecTBa.
6.3aBHCHMOCTh CBOMCTB HEMETAJLJIOB OT MX
3JIEKTPOOTPHUIIATEIbHOCTH.

JlabopaTopHbie 3aHATHSA:
[Tomy4yenune ra3000pa3HbIX BEIIECTB U UX OIpe-
JICJICHHUE.

IIpakTUyeckue 3aHATHA:
PemieHune 3kcriepuMeHTalnbHbIX 3a/1a4 [0 TEME
«Merayibl 1 HeMeTaIb)

KoHTpoJsbHbIe padoThI

CamocrosiTenbHas padora. [loaroroBurts co-
obmenue: Kopposust MeTaliioB: XuMudeckasi u
anekTpoxumudeckas. CriocoObl 3alUThI OT
Koppo3uu. [Ipon3BOCTBO UyryHa U CTaJN.

Pasznen 2. Opranuye-
cKasi XUMMSL.

28

Tema 2.1.0cHOBHBIE
MOHSITUS OPpraHuyve-
CKOM XMMHH H T€o-
pusi CTPOEHUs Opra-
HHUYECKHX COoeJIuHe-
HMUI.

Conepxanue y4eOHOro MmarepuaJia

1. Teopusi XMMHYECKOTO CTPOCHHSI Bellle-
crBa A.M. byraeposa. [Ipenmer nzyuenus
oprannyecko xumuu. CpaBHEHNE OpraHUye-
CKHMX BEILIECTB C HECOpraHM4eCKUMH. OCHOBHBIE
MIOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHUS
A.M. bytnepoga.

2.Knaccudukanus peakumii B opraHuye-
CKOWl XMMHUM.

JlabopaTopHble 3aHATHS:

IIpakTHYeCKHEe 3aHATHS:

KoHTpoJsbHbIE padoThI:

CamocrosiTesibHas padoTa
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Tema 2.2.
YrieBoaopoabl U UX
NMPUPOJAHBbIE UCTOY-
HHUKH.

Conep:xanue yueOHOIro MaTepuaJjia.
1.AuakaHbl. ['oMonorunyeckuii psii, u3oMepus,
HOMEHKJIaTypa.

2. XuMHYeCKHe CBOMCTBA aJIKAHOB. [ OpeHue,
3aMelIeHue, JETIPUPOBAHUE, PA3IIOKECHUE,
MPUMEHEHHUE aJTKaHOB Ha OCHOBE UX CBOMCTB.

3. AakeHbl. ['oMoOrn4ecKkuil psia, U30Mepus,
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, MOJTY-
YeHUe, IPUMEHEHHUE.

4. JlueHbl M kayuyku. HarypanbHblii U cCUH-
TETUYECKUN Kay4yyKH, IPOU3BOACTBO PE3UHBI.
S.AJkMHBbI. XMMUYECKUE CBOMCTBA HA MPUME-
pe€ aleTHIIeHa, MEXKKIIACCOBAsk N30MEPHS.

6. Apenbl. CBOICTBa apeHOB Ha IpUMepe OeH-
3o01a. [I[puMeHeHne apeHOB Ha OCHOBE UX
CBOWCTB.

/.I1pupoaHblii ra3 M NPOAYKTHI €ro nepepa-
00TKH.

8.HedTh M NPOAYKTHI €€ NepepadoTKH.
O3znakomiienue ¢ kosuiekuen «HedTs u po-
TYKTHI €€ TepepadOTKm»

JlabopaTopHble 3aHATHSA:

IIpakTHYeckure 3aHATHS:
N3rotoBneHne MoAenen CTpPyKTYPHBIX H30MeE-
POB AJIKaHOB

KouTpoJsibHbIe padoThI:

CamocrosiTesbHas padora. Peakiuu nonnme-
puzanuu. Kiaccudukanusi u Ha3HaUCHHUE Kay-
YyKOB U pe3uH. Tpumepu3zanus alieTuiIeHa B
oensout. Tomyon. Tpotwn. Iloarotouts pede-
pat: Kpexunr u pudgopmunr. OKTaHOBOE YHUCIIO
OCH3WHOB U IIETAHOBOE YUCJIO JU3EIHLHOTO TOTI-
JIUBA.

Tema 2.3. Kuciiopos-
coJep:xalue opra-
HUYECKHUe coenHe-
HUS

Conepxanue y4eOHOro MmarepuaJia
1.0aHoaTomHble cniupThl. [loHsTre 0 QyHK-
UMOHAJIBHOM rpy1re. PU3ndecKue U XuMmu4de-
CKHE CBOMCTBA CIIUPTOB, CIIOCOOBI MOJyYCHUS,
MIPUMEHEHHUE.

2.®eHoa. CBOICTBA U IPUMEHEHUE.

3. MHOroaToMHbl€ CIUPTHI.

CBoiicTBa MHOTOATOMHBIX CHUPTOB Ha IPUMeE-
pe TInIepuHa.

4. Aapaeruabl. CBoiicTBa Ha mpuMepe Gop-

N
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MaJbACTH/Ia, IPUMECHEHHUE.

5.Kap6oHOBbI€e KHCJIOTHI .

["'oMonorudeckuii psia NpeaesnbHbIX OJHOOC-
HOBHBIX KapOOHOBBIX KHUCIO0T. O01IMe XuMuye-
CKHME CBOMCTBA HA MPUMEPE YKCYCHOM KHCIIOTHI.
6. Cii0:xxHbIe 3GUpPHI ¥ xUpbI. Peakunu ste-
pudUKauu.

7.¥YraeBoasbl. CBoiicTBa yIJIEBOJIOB HA IpHMeE-
p€e TIIFOKO3BL.

8. KauecTBeHHbIE peaKIIMy HA Pa3JMYHbIe
(QYHKIMOHAJIbHBIC TPYNIIbI.
9.'eHeTHYeCcKas CBA3b MEK/IY OpraHuye-
CKMMH BeleCTBAMM.

JlabopaTopHbIe 3aHATHS:

HpaKaneCKne 3aHATHA:

KoHTposbHbIe padoThI:

CamocrosiTenbHas padora. [lonrotoButs co-
oOmieHue: TOKCHYHOCTh CIIUPTOB, UX JEHCTBUE
Ha Oopranu3M yejaoBeka. CUHTETUYECKHUE MOIO-

e cpeacTtsa. [IpuMeHeHue rmiepuHa u 3TH-
JICHTJIMKOJISI. MOJIOYHOKHCIIOE OPOKEHUE TITI0-
KO3bl. MOJIOYHOKHCIIBIE NPOYKTHI. [loHATHE O
KETOHAaX Ha MPUMEPE aIleTOHA.

Tema 2.4.
A3oTcoaep:Kaime
OpraHuvecKue Bemle-
crBa. [loaumepsl.

Coaep:xanue yueOHOro MmaTepuaJjia.
1.AMHHBI.

2. AMMHOKHCJIOTBI Kak aM¢oTepHbIe opra-
HHYECKHE COeIMHEHHUS.

3.beJIKi: CTPYKTYpAa, KaUueCTBEHHbIE peak-
MU, OHoJIornYeckne GYHKIMHU.

4. J1oauMepbI: IJI1ACTMACChl H BOJIOKHA. Pe-
aKIMU TOJIMMEPU3ALINY U TIOJIMKOHICHCAIUH.

JlaGopaTopHble 3aHATHSA:

IIpakTHYyeckHe 3aHATHSA:
Pacrnio3znaBanue 1iactMacc u BOJIOKOH U U3yYe-
HUE UX CBOWCTB.

KonTposbHbIe padoThI
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CamocrosiTesibHasi padora.

Kanpon kak npeactaBuTens MOJIMaMUTHBIX BO-
J0k0H. [IpoMBbIlITIEHHOE MOTyYeHHuE XUMHUYe-
CKUX BOJIOKOH. DeHomnopmabieruaHbie
IJ1aCTMACCBI.

JAu¢pepeHUMPOBAHHBIH 3a4YeT
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2.3. XapaKkTepuCcTHKA OCHOBHBIX BUI0B Y4e0OHOM 1eATeJIbHOCTH

Copeprxanue 00ydeHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIbHOCTHU CTYICHTOB

Baxxuenmmne xumuye-
CKHE MMOHATUS

YMeHue naBath ONpeAesICHUs U ONEPUPOBATH CIEAYIOMINMU
XAMUYECCKUMH TMOHITUSIMH: BEIISCTBO, XUMHUYCCKUN dJIC-
MEHT, aTOM, MOJIEKYJ1a, HOH, aJUIOTPOIUS, XUMUYECKas
CBSI3b, JIEKTPOOTPULIATENBLHOCTD, BAJICHTHOCTh, CTETIEHb
OKHUCJICHUS, MOJIb, MOJIIPHAsI Macca, MOJISIPHBINA 00BeM,
3JIEKTPOJINT, JIEKTPOIUTAYECKAS] AUCCOINALMS, OKUCICHUE
¥ BoccTaHoBJIeHUE. KaTanus, CKopocTh XMMUUYECKON peaK-
IIUY, XUMHUYECKOE paBHOBeCHE, PYHKIIMOHAJIbHAS TPYIITIA,
M30MEPH S, TOMOJIOTHSI.

OCHOBHBIC XUMHUYCCKHUE
3aKOHBI

®opMyIUpOBaHUE 3aKOHOB COXPaHEHUS MacChl BEIIECTBA U
IIOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAaHOBKA IPUYMHHO-
CJIEICTBEHHOU CBSI3U MEXIY COACPKAHUEM ITUX 3aKOHOB U
HaIllMCaHUEeM XUMUYECKUX (HOpMys U ypaBHEeHU. OOBsiCHE-
HUe (PU3UYECKOTO CMBICIIa CUMBOJIUKH MTEPUOIUYECKON Ta0-
JUILBL. Y CTAaHOBKA MPUYMHHO-CIIEACTBEHHOM CBS3H MEXY
CTPOEHHEM aTOMa M 32aKOHOMEPHOCTSIMU U3MEHEHHUS
CBOMCTB AJIEMEHTOB M 00pa30BaHHBIX UMU BELIECTB B ME€PU-
0Jlax M rpynnax

OCHOBHBIE TEOPUU XU-
MUHU

YcTaHOBKA 3aBUCUMOCTH CBOWCTB XUMHUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00pa3yIONIUX UX XUMUYECKUX DJIEMEHTOB.
XapakTepUCTUKaA BaXKHEUIINX TUIIOB XUMUYECKUX CBA3EH.
OObsicHEHUE 3aBUCUMOCTH CBOWMCTB OT COCTaBa M CTPOCHUS
KPUCTAJUIMYECKUX permieToK. @opmMyIMpOBKa MOJIOKEHUN
TEOPHUHU IICKTPOTUTUUECKON JUCCOLMALINYI, TEOPUU XUMHU-
YECKOT'0 CTPOCHUSI OPraHUYE€CKUX COCTMHEHUI.

Baxueiimme BeniecTa
Y MaTepHualibl

XapakTepuCTUKa COCTaBa, CBOMCTB, MOJYYEHUS U PUMEHE-
HUSI BKHEHIIIMX METAJUIOB M HEMETAJIIIOB. XapaKTEPUCTUKA
COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYYEHUS U TPUMEHCHUS
BaYKHEUIINX KJIACCOB YTIIEBOAOPOAOB (aJIKAaHOB, aJIKEHOB,
AJIKWHOB,apPEHOB). AHAJIOTUYHAS XapaKTepUCTHUKA MPeJCTa-
BUTEJIEN IPYTUX KJIACCOB OPraHUYECKUX COEAUHEHUM: CIIUP-
TOB, CJIOKHBIX A(UPOB. KAPOOHOBBIX KUCIIOT, YTJIEBOIOB,
AMUHOKHUCIIOT, O€JIKOB, ICKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH, KaY4yKOB, IIJIACTMACC.

XUMHWYECKUH SI3BIK U
CUMBOJIMKA

Hcnonb3oBanue B yueOHOM U po(ecCHOHATBHON 1esTelNb-
HOCTH XMMUYECKUX TEPMUHOB M cCUMBOJIMKHU. Ha3BaHue nzy-
YEHHBIX BEILECTB M0 TPUBHAIBHON WIIM MEXKTyHApOHOM
HOMeHKJaType. OTpakeHre XUMUYECKHUX ITPOLIECCOB C T0-
MOIIBIK YPABHEHUN XUMUYECKUX PEAKLIHM.

XUMUYECKHUE PEAKIINU

OOBsicHEHUE CYIITHOCTH XUMHUYECKHX TpoiieccoB. Kiaccu-
dbuKkarys peakiui o pa3IuYHbIM MPU3HAKAM: YUCITY U CO-
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CTaBy MPOIYKTOB PEAKIIMU U PEAreHTOB, TeIJIOBOMY (D dek-
Ty, HAIMYHUIO KaTajau3aTopa, U3MEHCHHIO CTETICHEH OKHCIIe-
HUS DJIEMEHTOB, 00pa3yromux BemecTa. Kinaccudukarms
BEIIECTB U MPOIIECCOB C TOUKH 3PEHHUSI OKUCIICHHUS- BOCCTA-
HoByieHUsA. COCTaBJIeHHE yPAaBHEHUH C MOMOIIIbIO METO/1a
AIEKTPOHHOTO OanaHca. OOBICHEHUE 3aBUCUMOCTH CKOPO-
CTH XUMHUYECKOU PEaKIIMN U XUMHUYECKOTO PABHOBECHUS OT
pa3IMYHbIX (HaKTOPOB.

XHUMUYECKUHN IKCIIEPH-
MEHT

BrinonHeHre XUMUYECKOTO SKCIIEPUMEHTA B TIOJITHOM COOT-
BETCTBHH C MPaBUIIaMU O€30IaCHOCTH.

HaGnronenue, ¢pukcanus 1 onucanue pe3ysibTaToB MPoBe-
JIEHHOTO DKCIIEPUMEHTA.

Xumuueckasi ”HGop-
Manus

IIpoBeneHne caMOCTOATEIBHOTO MTOMCKA XUMUYECKON UH-
(opManuu ¢ UCIOJIb30BAHUEM PA3NUYHBIX HICTOYHUKOB
(Hay4HO-TIONYJIAPHBIX, pecypcoB MuTepuera). Mcnonb3oBa-
HUE€ KOMITBIOTEPHBIX TEXHOJIOTHI 1J11 00pabOTKU JaHHBIX U
nepeaadyd XMMUYecKoil HH(GOpMAaIMHU B pa3IMYHbIX (popMax.

Pacuetsl 1o xumnue-
CKUM QopMyJiaM U
ypaBHEHUSIM

VYcTaHOBKa 3aBUCHMOCTH MEX/1Yy KaU€CTBEHHON U KOJIMYE-
CTBEHHOM CTOPOHAMHU XMMHYECKUX OOBEKTOB U MPOLECCOB.
Pemienue pacueTHbIX 3a7a4 10 XUMHYECKUM (HopMysiaM U
YPaBHEHUSIM.

[TpodunbHOE U TIpO-
(dheccHOHAIBPHO 3HAYH-
MO€ COJIep KaHHe

OObscHEHNE XUMUYECKUX SIBICHUN, MPOUCXOAAIIUX B IIPH-
poJie, ObITY M Ha Ipou3BocTBe. OnpeaeneHue BO3MOXKHO-
CTEH NPOTEKAHMS XUMHYECKUX NPEBPALICHUI B PA3JIMYHBIX
YCIIOBHSIX.

CobnroaeHue npaBuil SKOJIOTUYECKH TPAMOTHOTO OBEACHUS
B OKPYJKAIOIIIEH cpee.

Cobnroaenue npaBuil 6€30MacHOr0 OOpaIIeHus C TOPIOYUMHU
Y TOKCUYHBIMHU BEILIECTBAMM, TAOOPATOPHBIM 000pYAOBaHU-
eM.

[ToaroToBKa pacTBOPOB 3a/IaHHOM KOHLEHTPALMHU B OBITY U
Ha IPOU3BOJICTBE.

Kputnueckast orieHka I0CTOBEPHOCTH XUMHUECKOM UHPOP-
MallMH, NOCTYNAKIIEH U3 pa3HbIX ICTOYHUKOB.
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3.Yci0Bus peanu3aliiy NPOorpaMMbl y4eOHOMH TUCHUTINHBI

3.1 TpebOoBanuds K MHHUMAJIBHOMY MAaTepPHATbHO-TEXHUYECKOMY

o0ecrneyeHnIo

Peanuszanus nporpaMmsbl JUCHUILIMHBI TpeOyeT Haau4uus yueOHOro kabuHera
XUMUH.
O6opynoBanue yueOHOro kabuHera: Pabodyee MecTo mpenoaaBatess, CTOJbl yUYeHUYe-
CKue (B COOTBETCTBHU C YHUCICHHOCTHIO YYEOHOH TpymIbl), JOCKAa YUCHHUECKas, JU-
CTHWUISATOp JabopaTopHbIid, KoJleKiuu: «HepTh W NpOIyKTHI ee mepepaboTKu»,
«IImactmacce», «BonokHay, «Metamib», «KaMeHHBIN yroiap U NPOAYKTHI €ro mnepe-
pabOTKM», MOJAEIH KPUCTAUIMYECKUX PEUIETOK, KOHCTPYKTOP IS MOJEIUPOBAHUS
MOJIEKYJI, IEPUOIUYECKasi CHCTEMa XUMHUUECKHUX AJIEMEHTOB, Ta0IHIIa PACTBOPUMOCTH,
IEKTPOXUMUYECKUN PsJ| HAPSDKEHHSI METAJUIOB, BECHI C Pa3HOBECAMH, HarpeBaTen
Ui ipodupok, annapat Kuma, Habop mocyapl CTEKISIHHOM, (GappopoBO, MOPTPETHI
OMO0JIOrOB, MUKPOCKOIIBI.

3.2 Pexomenayemasi JJuTepaTypa

OCHOBHBIE UICTOYHHKHU:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus 10 ki: yueOHHMK A oO1ieo0pa3oBaTelb-
HbIX opranuzanuii. -M: [Ipocsemenne,2014.

2. Pym3utuc I'.E., ®enpaman @.I. Xumus 11 ki yaeOHUK 1t 00111e00pa3oBaTeb-
HbIX opranuzanuii. -M: [Ipocsemenne,2014.

JlonoIHUTENbHBIE UCTOUHUKHU

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B. Xumus
10 ki1: yueOHUK yriryOJieHHbIH ypoBeHb. -M: Jlpoda, 2014

2. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B Xumus
11 xi: yueOHUK yriyOJieHHBIN ypoBeHb. - M: Jlpoda, 2014

HNnTepHeT pecypcsl:

www.hemi.wallst.ru O6pa3oBaTenbHbIi CANT IS IMKOJIBHHUKOB « XUMUSD)
www.alhimikov.net O6pa3oBarenbHbIi CAaNT IS IMKOJIHHHUKOB

WWW.Chem.msu.su DiieKTpoHHas OHOIMOTEKA 10 XUMHH

http://znanium.com

http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS YUeOHOM TUCIMILIMHBI

KOHTpoJsIb U OIleHKa pe3yJbTaTOB OCBOCHUS y4€OHON JUCUMUILIMHBI OCYLIECTBIIAETCA

npernogaBaTciicM B ITPOUCCCC MPOBCACHUA IMPAKTHYCCKUX SaHﬂTHﬁ, TCCTUPOBAHUA, A

TAKXKC BBIIIOJTHCHU A O6y‘—IaIOH_[I/IMI/IC$I HHANBUAYaJIbHBIX SaHaHHﬁ, I[OMaHJHCfI BHCAyI-

TOPHON pabOTHI.

Pe3ysabTaTrnl 00yyeHus

®opMBbI M METOABI KOH-
TPOJIsSl U OLICHKH pe3yJib-
TaTOB 00y4YeHHs

JInunocTHbIE

- YyBCTBO T'OPJOCTH M YBAKECHUSI K UCTOPUHU U JIOCTHU-
KEHUSM OTE€YECTBEHHON XHUMHUYECKON HAyKW; XUMHYECKHU
IPaMOTHOE IMOBEJAEHUE B MPO(PECCUOHAIBHON JE€ATEIbHOCTH
U B OBITY NpU 0OpalIeHUH ¢ XMMUYECKUMU BEILIECTBAMU, Ma-
TE€pUAIAMH U MPOILIECCAMU;

- TOTOBHOCTb K MPOJOKEHHIO 00pa30BaHMS U MOBBI-
HIeHUE KBATHU(PUKALHUKA B N30paHHON podeccoHabHOM Je-
ATEJIBHOCTU U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX
KOMITETEHLIUI B 3TOM;

- YMEHHUE HCHOJb30BATh JOCTHKEHHS COBPEMEHHOMN
XUMUYECKON HAYKH U XMMHYECKUX TEXHOJOTHUW IS MOBBI-
IIEHUs COOCTBEHHOT'O MHTEJUIEKTYaJbHOIO Pa3BUTHUS B BBI-
OpaHHOM TTpO(ecCHOHATBLHOM eI TEIbHOCTH;

- mecmosblil KOHMPOJib;

-OUEHKa pe3ylbmamos 6bl-

NOIHEeHUs.  NPAKMUYeCcKux
pabom;
-oyenKa pe3yibmamos

ycmHroco omeema,

-OYeHKAa BblNOJIHEeHUs. O00-
MawiHell  pabomovl,  KOH-

MPONLHBIX pabOm.

METal'lpeJIMeTH])IeZ

- HCTOJIb30BAHUE PA3JIMYHBIX BUOB MMO3HABATEIHHOMN
NEATEeIbBHOCTU U OCHOBHBIX MHTEJUICKTyaJIbHBIX omepanuit (
MMOCTAHOBKHU 3aJaud, (QOpMYJTUPOBKE THUMOTE3, aHalu3a |
CHUHTE3a, CpPaBHEHHUs, OO0OOIIECHUS, CUCTEeMATU3AINH, BBISB-
JIEHUE MPUYMHHO-CIIEJCTBEHHBIX CBS3€H, MOMCKA aHaJIOTOB,
dbopMyIUpOBaHUE BBIBOAOB) MJisi PEIICHUS IMOCTaBJICHHOM
3a/la4i, TPUMEHEHHE OCHOBHBIX METOAOB TO3HAHUSA (
HaOMIOZICHUE, HAYYHBIM SKCIEPUMEHT) IS W3Y4YCHHS pas-
JUYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M IIPOIIECCOB, C KO-
TOPBIMH BO3HHKAEeT HEOOXOAMMOCTH CTAJIKUBATBhCS B IIPO-
(dbeccrnoHaIbHOM cdepe;

- HUCTOJIb30BAaHHUE PA3JIMYHBIX UCTOYHHKOB ISl TOJIY-
YeHUSI XUMUYIECKON nH(pOpMaIuu, yMEHHE OIICHUBATH €€ J10-
CTOBEPHOCTb, IJI1 JOCTHXKEHHUS XOPOIIMX PE3ylbTaTOB B

- mecmosulil KOHMpPOJib,

-OYEHKa pe3yilbmamos 6bl-
NOJIHEHUA npakmu4yecKkux

pabom;

-OYeHKA BbINOJIHEHUsL O00-
Mawinel  pabomovl,  KOH-

MPONLHBIX pabom.
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npodeccuoHanbHOU cepe.

Ilpeomemmnuwie:

- ¢(popMUPOBAHHOCTH MPECTABICHUN O MECTE XUMUU
B COBPEMEHHOW HAyYHOW KapTHUHE MUpPA; NOHUMAHHUE POJIHU
XUMUU B (OPMHUPOBAHUM Kpyrozopa U (GyHKIHOHAIHLHOU
IPaAaMOTHOCTH Y€JIOBEKA ISl PELICHMS IPAKTUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBOIOJIATAIOIIMMU XUMUYECKUMU I10-
HATUSAMU, TEOPUSAMH, 3aKOHAMH, YBEPEHHOE IIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKOW U TEPMUHOJIOTUEN;

- BJIAJCHUE OCHOBHBIMM METOJAAMH HAYYHOI'O I1O3HA-
HUSA, UCHOJb3yEMbIMU B XMMHUHU: HAONIOJCHHE, OMHUCAHUE,
U3MepeHHe, yMeHHe 00padaTbiBaTh U OOBSACHATh PE3YJIbTaThl
IIPOBECHHBIX OIBITOB U JI€JIaTh BBIBOJIbI; TOTOBHOCTB U CIIO-
COOHOCTh NIPHUMEHATH METOJbl TO3HAHHUS MpPH pEIICHUE
IIPAKTUYECKUX 3a]1a4; YMETh JaBaThb KOJIMYECTBEHHBIEC OLICH-
KU U MPOU3BOAUTH PACUETHl MO XUMHUYECKUM (popmynaM u
YPaBHEHUSIM;

- BJIQJICHUE NpaBUIAMH TEXHUKU O€30IacHOCTH IPHU
HCIIOJIb30BaHNN XMMHWYECKUX BEILIECTB;

- c¢(hOpMUPOBAHHOCTH COOCTBEHHOW MO3UIMHU IO OT-
HOIICHUI0 K XUMHUYECKOM HH(OpManuu, MOIy4yaeMoll u3
Pa3JIMYHBIX UCTOYHUKOB.

- mecmosulii KOHMpPOJib,

-OYeHKA pe3yIbmamos Gbl-
NONHEHUs. NPAKMUYECKUX U
nabopamopuwix pabom,

-OYeHKa BbINONHEHUs. 00-
MawiHeti  pabomvl, KO-
MPONLHBIX pabom.

22




