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1 MACIIOPT PABOYEN ITPOIT'PAMMbBI YUYUEBHOI'O ITPEJIMETA
OVYII. 07 XUMUA

1.1 OOaacTb NpUMeHeHHs] MPOrPaMMBbI
Peanuzanus cpennero o6mero obpazoBanusi B mpexaenax OIl CIIO mo

IpOrpaMMe IOATOTOBKHM CIIEHHAIMCTOB CPEJHETO 3BEHA II0 CIEHUAIBHOCTH
«54.02.01 [Jmzaitn (mo otpacisam)» B coorBerctBun ¢ PI'OC CIIO mo
cneruanbHoCcTH «54.02.01 Jluzaitn (1o otpacisam)», ¢ yuerom tpedoBanuit ®I'OC
cpenHero ooOmero oOpa3oBaHMs, YTBEPKICHHOIO MpHKa3oM MUHOOpHAYKH
Poccun ot 17.05.2012 Ne 413 u ¢enepanbHOil 00pa30BaTeIbHON MPOrpamMMBbl,
YTBEpXKIAECHHOU NpukazoM Munnpocsemenus Poccun ot 23.11.2022 1. Nel1014.

1.2 OO0mas xapakTepucTHKa Y4eOHOro npeaMera « XuMuUs»
XuMHg — 3TO HayKa O BEIECTBAaX, MX COCTABE U CTPOEHUH, CBOWCTBAX W

NPEBPAIICHUSX, 3HAUYCHUM XUMHUYECKHX BEIIECTB, MaTepUajoB M MPOIECCOB B
MPaKTUYECKON JeaTesbHOCTH uesioBeka. CojepxaHue o011eo0pa3oBaTebHON
yueOHON IUCHUIUIUHBI «XUMUS» HANpaBlICHO HAa YCBOEHHE OOyYalolMMHCA
OCHOBHBIX TMOHSTHH, 3aKOHOB U TEOPUI XMMHUH; OBJIQJICHUE YMEHUSIMHU HAOIIOATh
XUMHYECKUE SBJICHUS, TIPOBOJUTH XUMUYECKUI SKCIIEPUMEHT, IPOU3BOIUTH Pac-
YeTbl Ha OCHOBE XHMHUYECKUX (OpMYJ BEUIECTB U YPaBHEHUN XUMHYECKHX
peakuuii. B mpouecce wu3ydeHHs XUMHH Yy OOy4yaloOUIMXCs pa3BUBAIOTCS
NO3HaBaTeNIbHbIE MHTEPECHl U MHTEIUIEKTyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEILHOM TNPUOOPETeHHUs 3HAHUM 10 XUMHH B COOTBETCTBHHM C
BO3HUKAIOIIMMHU  XU3HEHHBIMH  TpOOJieMamMH, BOCIHUTHIBAeTCS  OepekHOe
OTHOIICHUS K TPUPOJE, TTOHMMaHUE 30POBOTO 00pasa >KW3HU, HEOOXOTUMOCTHU
NpeIyNpexKICHUs SBICHUIN, HAHOCIIIUX BPE 30POBBI0 U OKpYXKAIOIIEH cpele.
OHM 0CcBaMBaIOT MPUEMBI TPAMOTHOTO, 6€30IaCHOTO HMCIOIB30BAHMS XUMHYECKUX
BEIIECTB M MaTepHaJioB, NPUMEHSEMbIX B OBITY, CEJIbCKOM XO3siCTBE U Ha
POU3BOJICTBE.

[Ipu cTpyKTypupOBaHHU COAEpKaHUS O00Ie00pa30BaTENbHON yueOHOU
JUCHUIUIMHBL 17 NPO(ECCHOHANbHBIX  00pa30BaTENbHBIX  OpraHU3aIui,
pean3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro o0Iero oopa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro oOuiero oOpa3oBaHus,
YUUTHIBANIACh OOBEKTUMBHASI PEATBHOCTh — HEOOJbIIOW O00BEM  Yacos,
OTIYIICHHBIX HA U3yYe€HHE XUMHUU U CTPEMIICHHE MaKCHMaJIbHO COOTBETCTBOBATH
unesM  pasBuBatoniero  oOydyenus. [losTromy — TeopeTHuYecKHMe  BOIPOCHI
MaKCHUMaJbHO CMEIIEHbl K Hayally H3y4eHHs NpeaMera, ¢ TeM, YTOObI
nocieayomui (GakTUUeCKUid MaTepuall pacCMaTpHUBAJICS Ha OCHOBE H3YyUEHHBIX
Teopuil. Peanuzanus AeIyKTUBHOTO MOAXO/AA K M3YUYEHHUIO XUMHH CIIOCOOCTBYET

Pa3BUTHIO TaKHX JIOTHYECCKHUX OIEpaiii MBIIIICHNUS, KaK aHalli3 W CHHTE3,
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00001IeHNe U KOHKpETHU3allusi, CpPaBHEHHE M aHaJOrHs, CUCTeMaTH3alus Hu
knaccudukamus u ap. B mpodeccronanbHbix 00pa3oBaTeNbHBIX OpPraHU3AIMSIX,
pean3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHEero oliiero oopa3oBaHUS B
npenenax ocoeHuss OIIOII CIIO na 6a3e OCHOBHOro 00IIEero 0o0Opa3oBaHUS,
y4eOHOro mnpeamera «XUMHUS» U3y4daeTcsl KaKk y4deOHbId NpeaMeT, KOTOPBIH
OCHOBBIBAETCSI HA 3HAHUAX OOYyYarOLIUXCs, MOJTYYEHHBIX IPHU U3yYEHUU (U3HKH,
reorpaguu, MaTeEMaTUKU B OCHOBHOM IIKOJIE.

BaxxHyto posib B OCBOEHUM COJIEpAHUSI MPOrPaMMbl UTPAIOT COOCTBEHHBIE
HaOJI0/IeHUsT 00Yy4aroUIMXCcs 3a PasHbIMU CUTHAJIaMU IIpolLecca M MpUOOpeTeHne
HaBBIKOB  BBIIIOJHEHUS  JKCIIEpUMEHTa B  XUMHYECKOH  00OpYyaOBaHHOM
nabopaTopuu.

1.3 Leau n3yyeHus: y4eOHOro npeamMera « XuMHs»
- (opMupoBaHHE y OOYYAIOMIUXCS IMEIOCTHOTO TPEICTABICHUS O MHUPE W POJHU

XUMHUH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- YMEHHsI OOBACHATh OOBEKTHI M MPOLECCHl OKPYKArOLEH IeHCTBUTEIbHOCTH:
IPUPOJHON, COUMAIBHOW, KyJIbTYPHOW, TEXHUYECKOW CPEAbl, — HCIOIb3YS IS
ATOr0 XMMHUYECKHUE 3HAHNUS;

- pa3BUTHE Yy OOy4aroUIMXcs yMEHUH pa3nuyaTh (DakTbl U OLEHKH, CPABHHUBATH
OLIEHOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK M CBSI3b KPUTEPUEB C
ONpEAENIEHHON cucTeMOW IeHHOcTed, (opMynupoBatb U  00OCHOBBIBAThH
COOCTBEHHYIO ITO3HITHIO;

- mpuoOpeTeHrne 00yJarOITUMUCS OTIBITa PA3HOOOPA3HOHN ACSITEIBHOCTH, TO3HAHUS
Y CaMOIIO3HAaHMS; KIIFOUYEBbIX HABBIKOB, HMEIOLIUX YHUBEPCAIbHOE 3HAUCHHE JIJIS
Pa3IMYHBIX BUJOB JESATEIBHOCTU (HABBIKOB PEIIEHUs TPOOJIEM, IPUHSTHS pele-
HUH, MIOUCKA, aHaJIh3a U 00paboTKH HHPOpMAIIUU, KOMMYHHKATUBHBIX HABBIKOB,
HABbIKOB U3MEPEHU, COTPYJHUYECTBA, O€30MMACHOr0 0OpAILIEHUS C BEIIECTBAMHU B
IIOBCEIHEBHOM JKU3HM).

14 Mecrto yueoHoro npeamera Xumus B ctpykrype I[HIICC3:

VYueOHbIil mpeMeT « XUMHUS SBISETCS YICOHBIM MPEIMETOM 0053aTeIhHOM
npenmetHolr obmactu  «EctectBennbie Haykum»y @DI'OC cpemnero oOriero
0o0pa3oBaHUs.

B yuebnom mnane IIIICC3 yueOHbIi npeaMer «XHUMHsS» BXOJHUT B COCTaB
0011e00pa3oBaTeNbHBIX YUEOHBIX.

[Ipu »>TOM wu3ydeHuwe yuyeOHOro mpeamera XHUMHS MPEAYCMOTPEHO Ha
0a30BOM YpOBHE M HANpaBlI€HO HA JOCTHKEHHE JIMYHOCTHBIX, METAIPEIMETHBIX U
IPEIMETHBIX Pe3yIbTaTOB.



2 TNNIAHUPYEMBIE PE3YJbBTATbBI OCBOEHUSA YYEBHOI'O
HNPEJIMETA «XUMMSA»

JIMYHOCTHBIE Pe3y/IbTATHI BKIKYAIOT:

— OCO3HaHHE 00YYAIOIUMHUCS POCCHICKOMN TPaskIaHCKON HIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOTPEICIICHUIO;

- HaJIM4YKME€ MOTHBAIIMU K OOYUYEHHIO W JIMYHOCTHOMY pa3BUTHIO (B peil.
ITpuka3a Munnpocsewmenusa Poccun ot 12.08.2022 N 732);

- LEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEM IMO3ULMHU JIMYHOCTU HA OCHOBE
JIyXOBHO-HPAaBCTBEHHBIX  LEHHOCTEM  HapoaoB  Poccumiickon  Denepanuu,
UCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX Tpaaulidid, (POPMUPOBAHUE CUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIHUOHHOTO
MUPOBO33pPEHUS, MPABOCO3HAHUS, HKOJOTHYECKON KyJIbTYphl, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC TIAHBI;

- YyBCTBO TOPJIOCTU Y YBAXKEHUS K UICTOPUU U JOCTHKEHUSM OTE€YECTBEHHOM
XUMUYECKOM HayKH; XMMHUYECKM T'PaMOTHOE TOBEICHHE B MPOQPECCHOHAIBHOU
NEATeIbHOCTH U B OBITY NpH OOpalleHMHd ¢ XUMHUYECKUMU BEIIECTBAMU,
MaTepuagaMH U IPOLECCAMU;

— TOTOBHOCTH K MPOAOHKEHUIO 00pa30BaHMUs U MOBBIIICHUS KBaTU(DUKAIITN
B M30paHHON npodeccuoHaIbHON JIeATeIbHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE HUCIOJIb30BaTh JTOCTHKEHHSI COBPEMEHHOM XMMHUYECKOM HAYKH U
XUMUYECKUX TEXHOJOTUN [JIsi TOBBIIMIEHUS COOCTBEHHOI'O HHTEJUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM pO(ecCHOHaIbHOM NeATeTbHOCTH.

MertanpeaMeTHble pe3yJbTaThl BKIYAKOT:

- OCBOECHHME OOYYaIOLIUMUCS MEXIPEIMETHBIX MOHATUN (MUCHOJIB3YIOTCS B
HECKOJIBKUX TPEIMETHBIX 00JIACTAX M TMO3BOJIAIOT CBS3bIBaTh 3HAHUS W3
pa3IMYHBIX Y4YEOHBIX MPEAMETOB, YYEOHBIX KypCOB, MOJAYJEHl B ILEJIOCTHYIO
HayyHYI0  KapTMHy MHpa) M  YHUBEpPCAJIbHBIX  y4eOHBIX  JeWCTBUI
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, PETYJISATUBHbIC);

- CHOCOOHOCTb MX UCIOJIb30BaTh B Y4YeOHOW, MO3HABaTEIbHOU U
COLIMAJIbHOM MPAKTHUKE;

- TOTOBHOCTb K CaMOCTOATEJIBHOMY IUIAHHMPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOM  JIeATeIbHOCTM M  OpraHu3alui  y4eOHOro COTpyAHUYECTBA C
NeJaroruieckuMu pabOTHUKAMH M CBEPCTHHUKAMH, K YYacTHUIO B MOCTPOEHUH
WHIUBUyJIbHONW 00pa30BaTebHON TPACKTOPHUH;

- OBJIAJICHUE HAaBBIKAMU Yy4€OHO-UCCIIEOBATEIbCKON, IPOEKTHOH W
COLIMAJILHOM JIeSTCIbHOCTH;

— HCIIOJIb30BAaHUE pAa3JIMYHBIX BUJOB ITO3HABATEIBHOM JEATEIBHOCTH U

OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpanuii (MIOCTAaHOBKU 3a/1a4uu, (OPMYITUPOBAHUS
TUIIOTE3, aHajdu3a MW CHUHTE3a, CpaBHEHUs, OOOOIIEHUs, CUCTEeMATU3alINH,
BBISIBIICHUS MPUYUHHO-CJICICTBEHHBIX CBSI3CH, TOMCKa aHaJIOT OB,
dbopMyJIMpOoBaHMs BBIBOJAOB) MJI pEUIEHUs IMOCTABJICHHOW 3ajadM, MPUMEHEHUE
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OCHOBHBIX METOJOB TO3HAHUA (HAONIONEHUS, HAYYHOTO JKCIEPUMEHTA) s
U3YYCHUS] PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOAUMOCTD CTAJTKHBATHCS B IPOPECCHOHAIILHOM cdepe;

— WCIOJIb30BAaHUE PA3TUYHBIX WCTOYHHKOB JUISI TOJYYCHHUS XUMUYECKON
uH(popMalnK, yMEHUE OLEHHUTh €€ JIOCTOBEPHOCTh ISl JOCTHXKEHHUS XOPOIIUX
pe3yibTaToB B mpodeccruoHanbHo chepe.

IIpeamMeTHBbIE pe3yJbTAThI J0JIKHbI OTPAKATh:

1) chopmMUpOBaHHOCTH MPEACTABICHUI: O XUMHUYECKOH COCTaBIIAIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, POJIU XMMHUH B IMO3HAHUU SBJICHUN TTPUPO/IHI,
B (QOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIIeHUsI TPAKTUYECKUX 3a/1ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MIPUPOTHOMN CPEIE;

2) BHajcHUE CHCTEMOW XHMHYECKHUX 3HAHHWM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIOIINE TOHSITUS (XUMHYECKUUA JJIEMEHT, aToOM, JJICKTPOHHAas
oboyiouka aToma, S-, P-, d-3JIEKTpOHHBIC OpPOWTANM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, JIEKTPOOTPHULIATEIILHOCTD, CTENEHb OKUCJICHHUS, XUMHYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BbEM, YIIIEPOAHBIN CcKenleT, yHKIIMOHAIbHAs
rpyIma, paaukal, H30MEpHs, H30MEpbl, TOMOJIOTHYECKHH P, TOMOJIOTH,
yTIEBOAOPObI, KHCIOPOJ- M a30TCOJEPXKAIllUE COEIUHEHUS, OHOJOTUYECKU
aKTUBHBIC BelIecTBa (yIIeBOIbI, KUPbI, OEIKH), MOHOMED, MTOJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS, KPUCTALUTMYECKas PEIIeTKA, THIIbI
XUMUYECKUX  pEeaKIui (OKUCIUTENHbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMUYECKUE, pEaKIMhd HOHHOTO OOMEHa), pacTBOp, DJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS JMCCOLUAIINS, OKHUCITUTED,
BOCCTAHOBUTEb, CKOPOCTh XHMHUUYECKOW pEaKIMH, XUMUYECKOE PABHOBECHUE),
TEOPUHU U 3aKOHBI (TEOPHUs XUMHUYECKOTO CTPOEHUSI OpraHUYecKux BemecTB A.M.
byTtnepoBa, Teopus SIEKTPOJMTHYCCKONW TUCCOIMAIIMM, TEPUOJMYECKUNA 3aKOH
JI.1. MenpeneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN
S3BIK XUMUH, (DAKTOIOTMUECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0e30macHOM HCIOJIb30BAHUHM BAXXHEHIITMX HEOPTaHMYECKUX W OPraHUYeCKHX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA;

3) chopMUPOBAaHHOCTb YMEHUW BBISBIATH XapaKTepHbIE MPU3HAKU W
B3aMIMOCBSI3b M3YyYCHHBIX TOHITHH, MPUMEHSTh COOTBETCTBYIOIINUE IMOHSATHS IMPH
OMUCAaHUM CTPOCHUS M CBOWCTB HEOPraHWYECKUX M OPTaHMYECKUX BEIIECTB U UX
IIPEBPAIICHU; BBISBISATH B3aMMOCBSI3b XHUMHYECCKUX 3HAHWK C TIOHATHSIMH U
MPEACTaBICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) chopMHUPOBAHHOCTh YMEHUHN HCIIOIH30BaTh HAMMEHOBAHUS XUMUYECKUX
COEAVMHEHUN MEXIYHApOAHOTO CO3a TEOPETHYECKONM M MPUKIATHON XHUMHUHU M
TPUBUAIbHBIC HA3BaHHUS BAXKHEWUINWX BEIIECTB (ITWICH, AalleTHIICH, TJIMIICPUH,
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denoin, GopManbaerua, YKCycHas KHUCIOTa, TJIMIUH, YrapHBIA Ta3, yTIEKUCIbIHI
ra3, aMMHUaK, raiieHas U3BeCTb, HErauleHasi U3BECTb, IUThEBAs COMA U JAPYrHUX),
COCTaBIISITh (POPMYJIBI HEOPTaHMYECKUX W OPraHWYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEaKUUid, OOBSICHATh HMX CMBICH; IOATBEPKIATh XapaKTEepHbIC
XUMUYECKUE CBOMCTBAa BEIIECTB COOTBETCTBYIOLIMMHU HKCIIEPUMEHTAMU U
3aMKUCsIMU YPABHEHUM XUMUYECKHUX PEaKLUi;

5)  chopMHpPOBAaHHOCTH YMEHHMH  yCTaHaBIMBaTh  MPUHAMJIEKHOCTD
U3YYEHHBIX HEOPTaHUYECKUX M OPraHUYEeCKUX BEIIECTB K ONMpeeICHHBIM KiaccaM
U TPYIIaM COEIMHEHHH, XapaKTepu30BaTh UX COCTAB M BAXKHEWINIME CBOMCTBA;
OTNpeeNATh BUJbl XUMHUYECKHX CBs3ed (KOBaJE€HTHAas, MOHHAs, METajlInyeckKas,
BOJIOPOJHAs), THUIIBl KPHUCTAUIMYECKUX PEIIETOK BELIECTB; KIACCUPHUIMPOBATH
XUMHUYECKUE PEAKLINN;

6) BIAaJeHHME OCHOBHBIMH METOJAMHM HAyYHOI'O IIO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUH (HaOIt0IeHUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

7) chOpMHPOBAHHOCTh YMEHHH MPOBOJIUTH pPACUEThl MO XUMHYECKUM
dbopMynaM ¥ ypaBHEHHMSIM XMMHUYECKUX PEAKIMI C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacChl,
o0beMa (HOpMalbHBIE YCIIOBHSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJB30BATh
CUCTEMHBIE XHWMHUYECKHE 3HAHUs JUIsl TPUHATUS PEHICHUd B KOHKPETHBIX
YKU3HEHHBIX CUTYallHUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM,;

8) chopMHpPOBAHHOCTH, YMEHHWI TUIAHUPOBATH W BBHITIOJHATh XUMUYECKHM
AKCIIEPUMEHT (IIPEBPALLEHHS] OPTAaHUYECKUX BEIIECTB IIPU HAIrPEBAHMM, ITOTYYEHUE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, KAaue€CTBEHHbIE pEAKIMU Ha albJIETUIbI,
KpaxmaJl, YKCYCHYI0 KHCJIOTY; JAeHaTypauusi OeJlKOB IpH HarpeBaHUH, LBETHbHIE
peakuuu O€JIKOB; MPOBOJAUTH pPEAKUUU HOHHOTO OOMEHa, OIpEAeNiTh Cpeiy
BOJIHBIX PAacTBOPOB, KaU€CTBEHHBIE peaklUu Ha cyib(ar-, KapOOHAT- U XJIOPUA-
AHUOHBI, HA KAaTHOH aMMOHHSA; pellaTh 3KCIEPUMEHTAIbHbIE 3aJayd 10 TeMaM
"Metannsl" u  "Hemetamnsl') B COOTBETCTBMM C IIpaBWJIAMU  TEXHUKHU
0€30macHOCTH MPU OOpAIlEHUU C BEIIECTBAMHU M JaOOPATOPHBIM 000pYAO0BaHUEM;
OpPECTaBIATh pPE3YyJbTaTbl XUMHYECKOIO 3KCIepUMEHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U (POpMyIHpOBaTh BBHIBOABI Ha OCHOBE
ATUX PE3YJIbTaTOB;

9) copMUPOBAaHHOCTh YMEHUS aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALIUIO,
NOJIy4aeMYI0 M3 Pa3HbIX HCTOYHHMKOB (CPEACTB MAacCOBOM HHGPOpPMALUH, CETh
WurepHeT u npyrue);

10) cdhopMHpPOBAaHHOCT, YMEHUM COOJIIOAATh TPAaBHIIA IKOJIOTUYECKH
1eJ1IeCO00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJSIX
COXPAHEHUsI CBOETO 3/I0POBbsI M OKPYXKAMOIIEH NPUPOJHON CpEIbl; YUUTHIBAThH
OMACHOCTh BO3JECHCTBUS HA )KUBBIE OPraHU3Mbl ONPEIEICHHBIX BEIIECTB, IOHUMAs
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CMBICJI IT0Ka3aTeNsd NPEAEIbHON JOITYCTUMOM KOHIIEHTPALIUY;

11) mna oOywaromuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI:
c(hOpPMHPOBAHHOCTh YMEHHsI TPUMEHSATH 3HAHUS OO0 OCHOBHBIX JIOCTYITHBIX
METO/1aX MO3HAHUS BEIECTB U XUMUUYECKHX SIBJICHUM.

OgyajgeHne YHMBePCAIbHBIMH NO3HABATEIbLHBIMH ICHCTBUSIMHU. YMEHUE
UCIIOJb30BaTh 0a30BbIE JIOTMYECKUE JIEUCTBUA, 0a30BbIE HCCIIEAOBATEILCKUE
nencTBud, padboTaTh ¢ HHGOPMALIKEH.

OBJialeHHe  YHMBEPCAJBHBIMH KOMMYHHMKATHBHBIMH  Y4eOHBIMU
AeHcTBUSIMU. obecrieuynBaeT ChOPMUPOBAHHOCTD COITMAILHBIX HABBIKOB OOIIECHUSI,
COBMECTHOM JEIATCILHOCTH.

OBiaanenne YHHBepPCAJIbHBIMH peryJsiTHBHbIMU y4eOHBIMU
AeMCTBUSIMM: BKIIOYACT YMEHUS CaMOOPTraHU3alluu, CAaMOKOHTPOJIS, pa3BUTHE
SMOILIMOHAJILHOT'O UHTEJUIEKTA.

IIpeameTHbIE pe3yJabTATHI:
- OCBOGHHME OOYy4alOIMMHUCS B XOJI¢ H3Y4YeHHUs Yy4eOHOro mpeamera

HAyYHBIX 3HAHWUN, YMEHUW U CIOCOOOB NEUCTBHUH, CHCIM(PUICCKUX IS
COOTBETCTBYIOIIEH MpeAMETHOW O0OJacTH; MPEANOCBUIKM HAy4YHOro THUIa
MBIILIJIEHUS;

- BUJBI IE€ATENBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUAX, B TOM YHCIIE
IpU CO37aHUM YUEOHBIX U COLUAJIbHBIX ITPOEKTOB.

— ¢(OpMHUPOBAHHOCTh MPEJCTABIEHUH O MECT€ XUMHHM B COBPEMEHHOM
HAyYHOW KapTHMHE MMpA; IOHUMaHUE POJIM XUMHUU B (POPMHUPOBAHUM KPYro3zopa u
(YHKIIMOHAIbHON I'PaMOTHOCTH Y€JI0BEKa JUI PEIICHUs TPAKTUUECKHUX 3a7a4;

— BJIAJICHUE OCHOBOIIOJIATAIOIMMHA XUMUYECKUMU TOHATHUAMH, TEOPHUSIMH,
3aKOHAaMM W  3aKOHOMEPHOCTSIMHU; YBEPEHHOE IIOJb30BAaHUE XMMHYECKOU
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

— BJIAJICHHE OCHOBHBIMH METOJaMHU HAyYHOI'O NTO3HAHMS, UCIIOJIb3yEMBIMU B
XUMHUHU: HaOJIIOIEHUEM, ONHCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHE
o0pabarbIBaTh, OOBICHITH PE3yJbTaThl IPOBEACHHBIX OINBITOB U JIE€1aTh BbIBOJbI;
TOTOBHOCTh M CIHOCOOHOCTh MPHUMEHSTh METOJbl TMO3HAHWUS NPU PpEIICHUU
IPAKTUYECKHX 33]1a4;

— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTb KOJIMYECTBEHHBIC OICHKH M
IPOU3BOAUTH PACUYETHI 0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

— BJAJICHWE TpaBUJIAMH TEXHHKH O€30MacHOCTH TpPHU HCIOIb30BAHUH
XUMHYECKUX BELIECTB;



—  chOpMHUPOBAHHOCTh COOCTBEHHOM TO3HUIIMM [0 OTHOIICHUIO K
XUMHUYECKON MH(OPMAIIUH, ITOTy9YaeMO U3 Pa3HBbIX HCTOYHUKOB,

- TOHUMaHHWSA B3aUMOCBSI3M Y4YeOHOTO TMpeaMeTa C OCOOCHHOCTSIMH
npodeccun U MPOGHEeCCHOHAIBHON NIESITEIBHOCTBIO, B OCHOBE KOTOPBIX JIEXkKaT
3HAHUSA 110 JJAHHOMY y4eOHOMY MpEeIMETY;

- BJIAJICHUE OCHOBOIIOJIATAIOIIMMHU XWUMHUUYECKUMU MOHATUSAMU, TECOPUAMMU,
3aKOHAMHU W  3aKOHOMEPHOCTSIMM; YBEPEHHOE IOJb30BAHUE XUMHYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

- BJIAJICHUE OCHOBHBIMU METOJIAMU HAYYHOI'O MTO3HAHUS, UCIIOJIb3YEMbIMUA B
XUMUU:  HAONIOJIeHWEe,  OINWCaHWe, W3MEPECHHE, DJKCIEPUMEHT;  YMCHHUE
00pabarpiBaTh, OOBSICHATH PE3yJIbTAThl IIPOBEJACHHBIX OMBITOB M J€JIaTh BBIBOJIHI;
TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTh METOJbl TO3HAHUS TPU PEHICHUU
MPAKTAYECKUX 3a7a4;

- c(hOpMHUPOBAHHOCTh YMEHHMS JlaBaTh KOJIMYECTBEHHBIC OICHKH U
MPOBOJIMTH PACUEThl 10 XUMUYECKUM (HOpPMYJIaM U YPABHEHUSIM;

- BJAJE€HUE TNpaBUJIaMU TEXHUKH O€30MAaCHOCTU TMPHU HCIOJIH30BaHUU
XMMMYECKHUX BEIICCTB;

- ¢c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMHU IO OTHOIICHUIO K XUMHUYECKOM
uH(popManuu, moy4aeMoil U3 pa3HbIX UCTOYHUKOB.
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3 CTPYKTYPA U COAEP KAHUE YYUEBHOT O ITPE/IMETA XUMUA
3.1 O06beM yuedHoro npeamera Xumus ¥ BUbI yueOHOI padoThI

Bux yueOHoM padoThI Oo0bem

4acoB
O0bem padoThl 00y4aIIUXCH B AKaIeMHYECKHMX Yacax (Bcero) 78
O0bem palGorpl  oOyuyaromuxcss BO  B3aUMOACHCTBHHM € 78

npenojaasareJieM (Bcero)

B TOM YHUCJIC:

JIEKIUU 40
MPAKTUYECKUE 3aHSITHUS -
J1a00paTOPHOE 3aHITHE 38

CamocrositesibHast padora o0yyaromerocst (Bcero) c -
000CHOBAaHHEM pacyeTa BpeMeHHM, 3aTPA4YUBAEMOI0 Ha ee
BbITIOJTHEHHE

B TOM YHUCJIC.

M3yueHHE Y4eOHOIr0/TEOPETUUECKOTO Marepuaia (M0 KOHCIEKTaM -
JIEKIMI), N3yYE€HNE OCHOBHOW U JJONOJIHUTEIbHOU JINTEPATYPHI

MOATOTOBKA K MPAKTHYECKUM M JJA00PATOPHBIM 3aHATHIM -

BBITIOJIHCHUC MHAWBUAYAJIbHOT'O UJIN I'PYIIIIOBOT'O 3a1aHUA -

MOJIFOTOBKA K MPOMEKYTOYHOM aTTeCTal[dH, KOTOpas MPOBOIUTCS B -
dopme nud. 3auera

v ap. -

NHauBuAyaJIbHBIA POEKT -

KoncyabTanuu -

IIpome:xxyTouyHass arTecTauus B popme

No 1cemectp - npyrast popMa KOHTPOJIS -

No 2cemectp — nud.3a4et -
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3.2

TemaTn4ecknii JIaH U coAep:KaHHue Y4eOHOr0 npeaMmeTa XuMus

TemaTuyeckue OcHoBHOE conepkanue O0bem OcHoBHBIE BUIbI 1€SITEJIBHOCTH 00y4a0LIerocst
0JIOKH, TeMbI 4acoB
1 2 3 4
Pazpnea 1.
OcHoOBBI 0011elf XUMUH
Tema 1.1. ATOMHO-MOJIEKYJISIPHOE YYeHHe 6
1 OnpejeneHrue XUMHK KaK HAYKH U IPOU3BOAUTEIILHOM CHITBI O0IIIECTBA. Hanucanue KOHCIEKTAa JIEKIMH: KPATKO, CXEMAaTHYHO,
3HayeHHe XUMHUU B U3yYEHUN IPUPOABI U Pa3BUTUU TeXHUKH. OCHOBHEIE TIOCJIC/IOBATEIBHO  (PUKCHPOBATH OCHOBHBIC TIOJIOXKCHNS,
TIOHSATHS U ONIPEICIICHUS: XUMHUYecKHe, pusnueckue, Gpusnko- BBIBOJIbI, (POPMYJTHPOBKH, OOOOIICHMS; MOMEYaTh BajKHBIC
XUMHUUYECKHE MPOLECChl. XUMUUECKHE BEIECTBA — XUMUYECKUE MBICIIH, BBIZCISTH KIIFOYCBBIC CIIOBA, TePMHHBIL. lIpoBepka
CUCTEMBL. TEPMUHOB, IIOHATUH C NOMOILBIO SHUUKIIONEANH, CI0BapeEH,
OCHOBHBIE NIOHATHUS U 3aKOHBI XMMHHM, ATOMbI U MOJICKYJIbI, HOHBI, aTOMHBIE U 6 CHIPaBOTHMKOB C BBLIMHUCHIBAHUCM TOJIKOBAHHM B TETPab.
MOJICKYJISIPHBIEC MACChI, CTEXHOMETPHSI OO0o3HaueHne BOIPOCOB, TEPMHHOB, MaTepuala, KOTOpbIE
BBI3BIBAIOT TPYJHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOU
nutepatype. Eciau camocToaTensHO He yaaercs pazodparbes
B MaTepuaie, Heo0X0oauMo CGHOPMYIHPOBAThH BOMPOC U
3a/aTh MPENOJABATENI0 Ha JIEKIUM WIM Ha IMPAaKTHYECKOM
3aHSTHU.
Tema 1.2. Hamnucanue KOHCIEKTa JIEKIHWM: KpaTKO, CXEMaTH4HO,
KBaHTOBO-MexaHH4YecKHe NMPeACTABIEHHS 0 CTPOEHUH aTOMAa
8 MIOCJIEI0BATENbHO (UKCUPOBATh OCHOBHBIC IOJOXKEHMUS,
1 BBIBO/IBI, (DOPMYIIHMPOBKH, OOOOIIEHHS; TTOMEYaTh BaXKHBIC
OOmue KBAaHTOBO-MEXaHMYECKHE IIPEICTABICHUS O CTPOCHHUH aToMa.
. MBICJIH, BBIACIATH KIIIOYEBBIE CIIOBA, TEPMHHBI. lIpoBepka
Ilepuoguueckuii 3akon .. MenneneeBa. [IpuHIunel ee mocTpoeHUs B . . .
TEPMHUHOB, MOHATHH C TIOMOIIBIO YHIMKIIONEANH, CIOBapeH,
COOTBETCTBHH CO CTPOGHHEM OJJICKTPOHHBIX OOOJOYEK aTOMOB. o
. CTIPaBOYHHUKOB C BBITUCHIBAHUEM TOJIKOBAaHHWH B TETPab.
[leprnoandHOCTs M3MEHEHHUS] CBOMCTB 3JIEMEHTOB. 3HAUYEHHE YYCHHS O
N O6o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPBIC
XMMHYECKOH CBSI3H. .
< : 7] BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKOMEHIYyEeMO
]%aHTOBbIe YHciIa KakK XapaKTepI/ICTI/Hl(_? COCTOSIHMS IEKTPOHA B aTOME: TTIaBHOE, nurepatype. ECIH CAMOCTOSTE/IBHO HE YJIAeTCs pasoBpaThes
op I/ITaJéBHOC, MarHHTHoe(; crnoBoe. [IprHimmer paCHpe,HeJ;/EIBHII\/I/;I JJIEKTPOHOB B B MaTepHale, HEOGXOMMMO C(OPMYIHDOBATH BOMPOC H
atome. CTpykTypa nepuoduueckoii cucmemul snemenmos JI.1. Menneneesa. § 3a7aTh MPEMONIABATEITIO HA JICKIMH WITH HA TPAKTHYECKOM
3aBHCHMOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIIOTHO-OCHOBHBIX CBOMCTB 2

3JIEMEHTOB M UX COCAUHCHUM OT IOJOXKCHUS B HCpHO}IH‘ICCKOﬁ CHCTEMC. BHGPFI/IH
HOHU3alU, CPOACTBO K DJICKTPOHY, OTHOCUTCIIbHAA SJICKTPOOTPHUIATCIbHOCTD.
OCHOBHEIE THIIbI XUMHYECKOM CBSI3U.

3aHATHH.




Tema 1.3.

XuMHsI HEOPTraHUYECKUX COeAMHEeHMIt 12
Hammcanme KoOHCIeKTa JEKOMHA: KPaTKO, CXEMATHYHO,
1 OKcuIbl, TUIPOKCHIBI, COTH. BecKHCIOpoiHbIe KUCIOTHI. ['eHeTHYECKas TOCIIENIOBATENBHO  (PUKCHPOBATL  OCHOBHBIC  MONIOKCHHUS,
CBA3L MEKTY HUMH BEIBOJBI, (POPMYIUPOBKH, OOOOIIEHNS; MOMEYaTh Ba)KHBIE
OKcHIpBI, THAPOKCHUIBI, COJTU. BECKHCIOpOIHbIE KUCTIOTHI. 2 MBICIIH, BBIACIATD KJIFOHMCBBIC CIOBA, TCPMUHBL. HpOBepKva
['eHeTHyecKas CBA3b MEX/y HUMH (IIOOTOBKA K 1a60paTOpHOii paboTe). 2 TCPMHUHOB, MOHATHH C IOMOLIBIO SHUMKIOUCANH, CIOBAPCH,
CIIPaBOYHMUKOB C BBINIHUCBIBAHUEM TOJIKOBAHUM B TETpalb.
O0o3HaueHre BOIPOCOB, TEPMHHOB, Marepualia, KOTOpbIe
BBI3BIBAKOT TPYAHOCTH, IMOUCK OTBETOB B peKOMeHﬂyeMOﬁ
nurepatype. Eciiu camocrositensHo He ynaercst pa3odparhcest
B Marepualie, HeoOXoauMmo c(hOpMyJIHpPOBaTh BONPOC U
3aJaTh NPENOJaBaTeNI0 Ha JIGKIMNA WIM HA IPAKTHYECKOM
3aHSITHU.
Jlabopamopnvie 3ansmus. OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX COCJIMHEHNH. 8
[Nomyuenue couneil. I eHeTHYECKas CBA3D. JlaGopaTopHble pabOTHI MO3BOJISIIOT HAYYHUTHCS HPHUMEHSTH
TEOpPETHYECKNEe 3HAHWS, TIIOJNlyYeHHbIE Ha JIEKIUH TpH
pemICHNH  KOHKPETHBIX  3agad.  UroObl  Hamboiee
panMoHaIbHO W TIOJNHO HCIONB30BaTh BCE BO3MOYKHOCTH
mabopaTOPHBIX sl TOATOTOBKM K HHAM HEOOXOIHMO:
clielyeT pa3o0parh JIEKIMIO MO COOTBETCTBYIOILEH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOLIMM pa3[elioM Yy4eOHHKa,
popadoTaTh JONOJHHUTENBHYIO JUTEPATypy M HCTOYHUKH,
PEUINTD 3aJla4U U BBITIOJIHUTH APYTUEC NMCbMEHHBIC 3aJIaHUA.
Tema 1.4. CBoiicTBa pacTBOPOB 3J1eKTPOJINTOB 12 Hanucanune koHcIekTa JeKUMH: KpaTKO, CXEMaTHYHO,
= TIOCIIEI0BATEIbH HWKCHPOBAThH HOBHBIC ITOJIOXKEHHS
1 Pacmeoper, ux  obpasoBanme. CyIOIHOCTH  BIIEKTPOIMTHYECKOH OCHENDRATENLHO  (QUKCHDO OCHOBHBIC * TOJIOKCHHA,
BBIBO/IBI, (DOPMYJIMPOBKH, OOOOIIEHHS; IOMEYaTh Ba)KHbIC
JIMICCOIMAITIH.
Tupponis coneii. Uamenerne pH cpejisl IpH THAPOTH3e. MBICJIY, BBIACIATH KIIIOYEBBIC CIIOBA, TEPMHHBI. [IpoBepka
TEPMHUHOB, TIOHATHH C TIOMOIIBIO YHIMKIIONIEANH, CIOBapeH,
Peakmmm B pacTBOpax JJIEKTPOJMTOB, KaK pEAKIUM HUX HOHOB. YCIIOBHSA 2 .
. . CIPaBOYHHMKOB C BBIITUCHIBAHUEM TOJIKOBAaHWH B TETpasb.
MIPOTEKAHMs MPAKTUIECKH HEOOPATUMBIX PEaKIMi JBOIHOTO 0OMeHa.
O6o3HaueHne BOIIPOCOB, TEPMHUHOB, MaTepualia, KOTOpbIE
BHeKTponanmeCKaﬂ Jucconuanys Bojsl. MloHHoe NPOU3BE/ICHHE BOJIEL. 2 BEI3BIBAIOT TPYIHOCTH, TIOHCK OTBETOB B PEKOMEHIyeMOil
Bonopoansiii mokaszarens pH Kak XxapakTepuCTHKa aKTUBHOW pEaKkIny CPEebl. nuTepatype. ECIH caMOCTOATENBHO He YAAETCs pa3odpaThes
Mertoas! onpenenenust pH. B MaTepuasie, HeoOXoauMo Cc(hOpPMYIHPOBATH BOMPOC H
ONeKTPONUTHI ci1adble M cHiIbHbIEe. CTENeHb M KOHCTAHTA AUCCOIMAINH. 2

3a4aTh MPENoAaBaTC/JII0O Ha JICKIUKU WM Ha NPAKTHYCCKOM
3aHATHH.




Jlabopamopnule 3ansimus. BoaHbie pacTBOpbI asiekTpoutoB. Coiy,
TUIPOJIU3YIOLTUECS 110 aHUOHY, M0 KaTHOHY, HETHIPOIU3YIOIIUECS COJIH.
KauecTBeHHBII aHANM3 OTpeIeIeHNs] HOHOB.

N B~

JlabopaTopHbie pabOTHI MO3BOJISIOT HAYYUTHCS MPUMCHATH
TCOPECTUYCCKUC 3HaHHA, MOJYYCHHbIC Ha JICKIWU IIpU
pelIeHn:  KOHKpPEeTHBIX  3amad.  UroObl  Hamboiee
palOHAIBHO W TOJIHO HCIOJB30BaTh BCE BO3MOXKHOCTH
nabopaToOpHBIX Ui TOArOTOBKA K HHM HEOOXOIMMO:
cIeIyeT pa3o0paTh JICKIHIO IO COOTBETCTBYIOIIEH TeMe,
O3HAKOMHUTCSl C COOTBETCTBYIOLIMM pa3JesioM Yy4eOHHKa,
npopaboTaTh JOHOJHUTEIBHYIO JIUTEPATypy M HUCTOYHHUKH,
PEILIUTH 33/IaYK U BBIIOIHUTH APYTHE MHCHhMCHHBIC 3a/IaHHS.

Paznea 2.

OcHoBBI 00111I€ll 1 OPraHNYecKoi XUMUH

Tema 2.1.

JucnepcHblie cucTeMbl
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2 JlucriepcHbIe CHCTEMBI.

O6mmue cBoiicTa pactBopoB. Knaccnguxamus I'JIC. dakTopbl ycTOHIHBOCTH.

Pemenne 3a1a4 o OCHOBHEIM CITOCO0AM BBIPA)KCHHS KOHIICHTPAIIUH PACTBOPOB:
MaccOBas J0JISI, MOJISIPHAS KOHIICHTPAIHS, MOJISUTEHAS KOHIICHT paIHs.
Crtpoenne mumestsl. [Ipomeccsr aacopOUnu U KOAryJIsIHH.

Hammcanme KoHCmieKTa JEKIMH: KpaTKO, CXEMAaTHYHO,
MIOCJIEIOBATENbHO (PUKCHPOBATh OCHOBHBIC ITOJOXKEHHMS,
BEIBOJIBI, (POPMYIUPOBKH, OOOOIICHNMS; IMOMEYaTh Ba)KHBIC
MBICJIH, BBIACIATH KIIIOYEBBIE CIIOBA, TEPMHHBI. lIpoBepka
TEPMUHOB, TIOHIATHI C MTOMOILBIO YHIMKIONEAUH, CllOBapeH,
CIPaBOYHHUKOB C BBINUCHIBAHUEM TOJIKOBAaHHUH B TETPab.
O6o3HaueHNe BOIPOCOB, TEPMHHOB, MaTepHana, KOTOPHIE
BBI3BIBAKOT TPYAHOCTH, IMOMCK OTBETOB B pCKOMeHI[yeMOﬁ
nurepatype. Eciin camocrosiTensHo He ynaercst pa3odparhcest
B Marepualie, HeoOXoauMmo c(hOpMyJIMpOBaTH BOMNPOC H
3aJaTh MPENoJaBaTeNl0 Ha JIGKIMHA WM HA IPAKTUYECKOM
3aHSTHU.

Jlabopamopnvie sansmus. IlomyueHne qUCIEPCHBIX CHCTEM METOIOM
KOHJICHCAIINH.

JlaGopaTopHble pabOThl MO3BOJISIOT HAYYHUThCS HPHUMEHSThH
TEOPETUYECKHUE 3HAHMs, IIOJyYEHHbIE Ha JIEKIUU IIpHU
pelIeHNH  KOHKPEeTHBIX  3amad.  YroOel  Hamboiee
palMOHAIBHO U TIOJIHO HCHOJNb30BaTh BCE BO3MOXKHOCTH
71a00paToOpPHBIX ISl TOATOTOBKM K HHUM HEOOXOIMMO:
ClIelyeT pa300paTh IJIEKIUI0 MO COOTBETCTBYIOUICH TeMe,
O3HAKOMHTCA C COOTBETCTBYIOIIUM pa3lesioM Yy4eOHHKa,
popaboTaTh JONOJHHUTENBHYIO JIUTEPATypy W MCTOYHUKH,
PELINTD 3a/1a4y U BBIIOJIHUTH JPYTHe MUCbMEHHBIE 3a/1aHUsl.

Tema 2.2.

3aKOHOMepHOCTH XUMHYECKHUX ITPOoLeccoB
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Xumuueckas Kunemuxa B TOMOT€HHBIX CHCTeMax. DHEprHs akTuBalmu. [IpaBuio
Bant-TI'odda. CymHocts karaimza.

IIporecchl oOpaTuMbie U HEOOPATUMBIE.

BrnusHMe KOHLIEHTpaLMM Ha CKOPOCTh XHMHYECKOH peakiuu. 3aBHCHMOCTb
CKOPOCTH PEAKIMU OT TEMIEPATYPEI.

Hanmcanue koHcIekTa JEKIMH: KpaTKO, CXEMAaTUYHO,
MIOCJIEIOBATENbHO (PUKCHPOBATh OCHOBHBIC ITOJOXKEHHMS,
BBIBOJIBI, (DOpMyNMpPOBKH, 00OOIIEHHS; TTOMEYaTh Ba)KHbIC
MBICIIH, BBIAEIATH KJIIOUEBBIE CIIOBA, TepMHHEBL I[IpoBepka
TE€PMHUHOB, MOHATUI ¢ MOMOILUBIO YHIUKIONEANH, CIOBapeH,
CIPAaBOYHHMKOB C BBINHCBIBAHUEM TOJIKOBAHMHA B TETPalb.
OO0o3HaueHHe BONPOCOB, TEPMHUHOB, MaTepuajna, KOTOpbIE




VYcnoBus CMeEIEHUsT TOMOTEHHBIX M Ie€TepOreHHbIX paBHOBecuil. [Ipunnun Jle
[Matense. KoHCTaHTa XMUMHYECKOTO paBHOBECHS U €€ 3HA4YeHHE JUIA
XapaKTEPUCTUKHU II0JHOTHI IPOTEKAHUS PEAKLIUU.

BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKOMEHIYyEMOM
surepatype. Eciin camocrosiTensHo He ynaercst pa3odparthest
B Marepualie, HeoOXoauMo c(hOpMYyJIUPOBaTH BOMPOC H
3a/aTh MPENOJABaTENI0 Ha JIEKIUM WIM HAa IMPAaKTUYECKOM
3aHSITHH.

ﬂa60pamopnble 3AHAMUA. CMCH.[GHI/IC XUMHYCCKOI'O paBHOBECUA

JlabopaTopHble pabOTHI MO3BOJIIOT HAYYHUTHCA HPHMEHSTH
TEOpeTHYEeCKHe 3HAHUS, IIOJNYy4YCHHblE Ha JIEKIHUU TPH
pelIeHn:  KOHKpPEeTHBIX  3agad.  UroObl  Hamboiee
palMoOHAIBbHO M TIOJIHO HCIONB30BaTh BCE BO3MOYKHOCTH
712a00paTOPHBIX ISl TOATOTOBKM K HHUM HEOOXOIHMMO:
clielyeT pa3o0parh JIEKIMIO MO COOTBETCTBYIOIEH Teme,
O3HAKOMHUTCSI C COOTBETCTBYIOLIMM pa3JeiioM Yy4YeOHHKa,
npopaboTaTh JIOTOJHUTEIBHYIO JINTEPAaTypy U HUCTOYHHUKH,
pelINTh 3a1a41 U BBIIOIHUTH JPYTUE MUCbMEHHBIE 3aJaHUs.

Tema 2.2.

aﬂeKTPOXl/IMl/lquKlfle CHCTEMBbI

10

Onexrpoxumudeckue cucteMbl. Kopposns Metamios. CyIIHOCTD 3JIEKTPONN3a.

M3mepenne u pacder DJIC osnementa. XuMHUUecKass M DJIEKTPOXUMHYECKAs
KOppo3us. MeTO)II)I 3alIUThl MCETAJJIOB OT KOPPO3UH. AHO)IHI)IC U KaTOIHBIC
MPOLIECCH B PACTBOpPax JIEKTPOJIUTOB.

Bo3HuKHOBEHHE CKayKa MOTEHIMAIa Ha TPAHUIIE 3JICKTPOA-PACTBOP U (pakTopsbl,
BJIMAIOIINEC HAa BEJIMYMHY DJICKTPOJHOIO MOTCHIHAIA. HpI/IHHI/IH HeﬁCTBHH
raJbBaHHYECKOTro djieMeHTa. Koppo3us MeTayuioB u yuep0o, HaHOCUMBIN
NpOTEKaHWEM KOPPO3HOHHBIX IIPOLIECCOB. 3aKOHBI M IPUMEHEHHE JJIEKTPOJIH3a.

Hanucanme xoHCHeKTa JIEKIIUH: KpPaTKO, CXEMaTHUYHO,
HOCJIEIOBATENIbHO  (PUKCHPOBaTh OCHOBHBIC IIOJIOXKEHUS,
BBIBOJIBI, (DOpMyNMpPOBKH, 00OOIIEHHS; TTOMEYaTh Ba)KHbIC
MBICJIY, BBIACIATH KIIOYEBHIE CIIOBA, TepMHHBI. IIpoBepka
TEPMHHOB, MOHSATHI C MOMOLIBIO SHIMKIIONENH, CI0Bapei,
CIPaBOYHHMKOB C BBHIITUCHIBAHUEM TOJIKOBAaHHWH B TETpasb.
O0o3HaueHne BOIPOCOB, TEPMHUHOB, Marepualia, KOTOpbIe
BBI3BIBAIOT TPYJHOCTH, IOMCK OTBETOB B PEKOMEHIYyEMOW
nureparype. Eciin camocrosiTensHo He ynaercst pa3o0parhest
B Marepuaiie, HeoOXomuMmo c(hOpMyTHpPOBaTh BONPOC W
3a[aTh MPENOJaBaTEeNI0 HA JIKIHA WIN HA IPAKTHYIECKOM
3aHSITHU.

Jlabopamopnvie 3anusimust. OKUCIATETLHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
XuMudeckasi akTUBHOCTh MeTa/uIoB. Koppo3us u 3amuTa MeTajioB.

JlabopaTopHbie pabOTHI MO3BOJISIOT HAYYUTHCS MPUMEHATH
TEOPETHYECKUE 3HAHUS, IIOJNyYCHHBIE HA JICKIMU [pPU
pEelIeHNd  KOHKPETHBIX  3amad.  YtoObl  Hambojee
palMoHaIbHO W TIOJNHO MCIOJNB30BaTh BCE BO3MOXKHOCTH
MabopaTOPHBIX JIsI TOJIrOTOBKA K HHM HEOOXOJMMO:
clielyeT pa3o0parh JIEKIHMI0 MO COOTBETCTBYIOICH Teme,
O3HAKOMHUTCSI C COOTBETCTBYIOLIMM pa3JelioM Yy4eOHHKa,
popadoTaTh JOIOJHUTEIBHYIO JUTEPATYPy W HUCTOYHHUKH,
PELINTH 33/1a4H U BBINOJHUTH JPYTHE MIMChbMEHHbIC 33 IaHHS.

Tema 2.3.

XuMusl OpraHu4ecKux coeJMHeHn

10

HacrimienHsie 1 HeHACHIIEHHBIE YTIIEBOJOPOIRI. APOMAaTHUECKUE YTICBOIOPOIBI.

Hanucanme xoHCHeKkTa JIEKIIUA: KpaTKO, CXEMaTUYHO,
MOCJICIOBATEIFHO  (DUKCUPOBATh OCHOBHBIC IOJIOKCHHUS,




Kuciopomocoaepikaiiyue OpraHiuecKiue COeIMHECHHS.

AnkaHbl, ajTKeHbl U apeHbl. CupThl U GEHOIBI. AJBIETHIBI K KETOHBI.

KapOoHoBbIe KHCIOTHI. Teopusi CTpOCHHST OPraHUYECKUX COSAMHEHUI.

BBIBOJIBI, (DOpMyNMpPOBKH, 00O0OIIEHHS; TTOMEYaTh Ba)KHbIC
MBICJIW, BBIAGNIATH KIIOYEBBIE CIIOBA, TepMHHBI. lIpoBepka
TEPMHHOB, MOHSITHH C MOMOIIBIO SHIMKIIONEINH, CI0Bapei,
CIPaBOYHHMKOB C BBHINTUCHIBAHUEM TOJIKOBAaHWH B TETpasb.
O0o3HaueHne BOIPOCOB, TEPMHHOB, Marepualia, KOTOpbIe
BBI3BIBAIOT TPYJHOCTH, IOMCK OTBETOB B PEKOMEHIYEMOW
nureparype. Eciin camocrositensHo He ynaercst pa3oOparhest
B MaTepuaie, HeoOXomuMo c(hOpPMYJIMPOBAaTH BOIPOC U
3a7aTh NPENOAABATEN0 HA JICKUMU WIA Ha NPaKTHICCKOM
3aHSITHH.

Jlabopamopnvie 3ansimus. HOMEHKIaTypa OpraHn4ecKix COCIMHECHUI.

Knaccudukarpst OpraHn4ecKux COCAHHCHUIA.

JlabopaTopHbie pabOTHI MO3BOJISIOT HAYYUTHCS MPUMEHATH
TEOPETUYECKUE 3HAHWs, IONYyYCHHBIE HA JIGKUHH MpH
pemieHMM  KOHKPETHBIX  3amad.  YroOel  Hambosee
paLOHAIBHO U IOJIHO MCIIOJb30BaTh BCE BO3MOXKHOCTH
71a00paTOpHBIX Il TOATOTOBKM K HHUM HEOOXOIHMMO:
cleyeT pa3o0parh JICKIMIO 0 COOTBETCTBYIOLICH TeMme,
O3HAKOMUTCS C COOTBETCTBYIOLIMM pa3/iesioM YydeOHHKa,
1popaboTaTh JONOJHHUTENBHYIO JINTEPaTypy W MCTOYHHUKH,
PEIINTD 3aJa4H M BBIITOJIHUTE JPYTHe MUCEMEHHBIC 3aJaHHsl.

KoncyabTauumn

Bcero:
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4 YCJIIOBUSA PEAJIMBAIMU YYEBHOI'O IPEIMETA «XUMMU D>

4.1 TpeGoBaHusi K MaTepUAIbLHO-TEXHUYECKOMY 00ece4eHN 0
Peanuzanus yuebHOro mnpemmera «Xumus» TpeOyeT Haluyusi Y4eOHOro
kaOuHeTa u JabopaTopuil.

O6opynoBanne y4eOHOTO KaOWHETa: JIOoCcKa, padodee MeCTO IS ydYaIlerocs,
HaIJISIAHBIC MaTepHUaibl (TaOIUIIbI, TIAKATHI).

Texauueckue cpeacTBa 00yueHUs: HOyTOYK, MEIUANPOCKTOP, IKpaH, KOJIOHKH.
O6opynoBanne sabopatopu U pabouux MecT sabopaTopuu: _  MPUOOPHI,
XUMPEAKTUBBI, XUMHUUECKasl TOCY/1a, IITAaTUBbI, YICOHO-TA00PaTOPHBIM KOMITJIEKC
«Xumusy, potomerp poroanexkrpuueckuit KOK-3, sanexrponeur SNOL, nonomep
N-160, mkad ¢ BHITSHKHONW U BEHTHIAIMEH, CyX0€ TOprodee, IepKaTesd MPOOUPOK.

4.2. IlepeyeHb HOPMATHBHBIX NMPABOBBIX JTOKYMEHTOB, OCHOBHOW U
JAOIOJIHUTEJIbHON Yy4YeOHOHM JIMTepaTypbl, HEOOXOAUMOHM /ISl OCBOCHUA
yueOHOro npeaMera « XuMHUsD»

OCHOBHbIC HCTOYHUKH:

1. Bocrpukosa [1'.10., MBanoa B.1. Meroauueckne ykasaHus s
1abopaTOpHBIX paboOT MO0 XUMUU. BOPOHEKCKHIT TOCYTapCTBEHHBIN TEXHUYECKUMA
yHuBepcuteT. — Boponex, 2022. — 31 c.

2. Boctpukosa I'.1O., Xopoxopauna E.A. Xumus: YuebHoe nocodue /
Boponex: BOpoHEXCKHI  TOCYIApCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — Texkcr:

AJIEKTPOHHBIN // DIEKTPOHHBIA pecypc mudpoBoit odpazoBarenbHOi cpeasl CITO

PROFo0pa3oBanue: [canT]. Caparos, 2019. — URL:
https://profspo.ru/books/59133.
3. Pynsutuc, I'yatuc ExaboBuu. Xumus. 8 kinacc [Tekct] : yaeOHUK 115

00111€00pa3oBaTeNIbHbIX OPraHU3alui : [JIJ1s1 AeTel ¢ HapylIeHUEM 3peHHusi] : B 2 4.
/T'. E. Pym3utuc, ®@. I'. ®enpaman. - 2-¢ u3na. - Mocksa : [Ipocsemenue, 2017. - 26
cM. - (PI'OC).; ISBN 978-5-09-051949-6 (PI'OC) Xumuueckue Hayku -- OOmmas
Y HEOpPTraHU4YecKasi XUMHUS - YUEOHUK JIJIs cpeHEN 00111e00pa30BaTEIbHOM IIIKOJIHI.

4. Obmas xumus. (CIIO). Yuebnoe mocobume. / I'muuka H.JI. - Mocksa:
KnoPyc, 2021. - 750 c.

JlonoJiHUTE IbHAS JIUTEpPaTypa:

1. Hosommuckuit .M., Hosomunckas H.C. Xumus. YueOnuxk mis 10
(11) xmacca o0me0o0pa3oBaTeabHBIX OpraHu3aiuii. ba3oBblii ypoBeHb: — 3-¢
uznanue. - M.: OO0 «TU]J] «Pycckoe cmoBo — ydeOHuk», 2016. — 192 c.: wnin.-
(MHHOBaLIMOHHAS IIKOJIA).

2. T'abpuensa O. C., OctpoymoB U. T'., CnaaxoB C. A. Xumus 10 xmacc
(bazoBeiit ypoBeHnb). DnexkrponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.

3. I'abpuensu O. C., OctpoymoB U. I'., CnaaxoB C. A. Xumus 11 kmacc

(bazoBerit ypoBens). DnexkrponHas ¢popma yaeOnnka. ISBN 978-5-09-103818- 7.


https://profspo.ru/books/59133

4.3. IlepeyeHb MpOrpaMMHOro odecrneveHus, npogeccuoHAILHbIX 0a3
JAHHBIX, HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM pecypcosB
UHG(OPMAIMOHHO-TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT)», He0OXOJUMBIX
JJISI OCBOEHHUS Y4eOHOro npeaMera « XuMush)

Jlnsa npoBedeHUs psaAa 3aHATUW MO NpeAMETYy XHMHS HeoO0XOAHUMbI
ayJIUTOPHH, OCHallleHHbIe Mpe3eHTallMOHHbIM 000py/loBaHUEM (KOMIIbIOTEpP
c OC Windows wu nporpammamu PowerPoint u Adobe Reader,
MyJIbTUMEeAUHWHbINA IPOEKTOP U 3KPaH).

PexomennoBanubie ccouiku u3 [Ipukasza Mwunnpocsemenuss Poccun ot
08.05.2019 N 233; oT 22.11.2019 N 632.

http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?1D=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181

J]OIIOJIHI/ITeJILHaH PEKOMEHIALIUA 110 3JICKTPOHHBIM pecypcamM

1. http://www.iprbookshop.ru/ DiexrpoHHO-0MOIMOTEYHASL CUCTEMA.
2. www.chemistry.nglib.ru

3. www.oglibrary.ru

4. www.readnewbook.ru

5. www.universal-p.ru
6
7
8

. Www.by-chqu.ru
. www.inorgchem.nglib.ru
. WwWwW. pvd. mK. ru (onmumnuana «ITokopu BopoObeBbI TOPBD ).



consultantplus://offline/ref=0754072A00EE15647407794345D1C7DFB7309FADF53738CC49278428269F1E53EF2196FDF73AA1A3797F4C7FB3C1C5645E91D0EC070D2FD1E3i2G
http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181
http://www.iprbookshop.ru/
http://iprbookshop.ru/
http://www.chemistry.nglib.ru/
http://www.oglibrary.ru/
http://www.readnewbook.ru/
http://www.universal-p.ru/
http://www.by-chgu.ru/
http://www.inorgchem.nglib.ru/
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc

9. www. hemi. wallst. ru (O6pa3oBaTeIbHBIN CANT JUIA IIKOJbHUKOB « XHUMHUI).
10. www. chem. msu. su (DneKkTpoHHast OMOIMOTEKA 10 XMMUH ).

11. www. 1september. ru (meronnueckas rasera «llepBoe ceHTIOps»).

12. www. hvsh. ru (kypHan «XUMUs B IIKOJIEY).

13. www. hij. ru OkypHan « XUMHS U JKU3HBY).

14. www. chemistry-chemists. com (3J1€KTPOHHBIN KyPHAI « XUMUKH U XUMUSI ).

4.4.  Oco0eHHOCTH peaju3auuu y4eOHOro mnpeamera «XuMus» s
o0yyawmuxcsi HW3 4YHCJIA HUHBAIWIAOB M JHMI € OrPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu auy ¢ OCPAHUYEHHBIMU BOZMONCHOCAMU 300POBb,
npeoycmampueaemcs UHOUBUOYAIbHbIL epapur 0Oy1ueHusl.

Hnsanuovt u 1uya ¢ 02paHudeHHbIMU 803MONCHOCMSMU 300P08bsL 0OeCneyeHbl
neuamuviMu U IAeKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 6 gopmax,
a0anmupoBaHHbIX K 02PAHUYEHUAM UX 300DOBYSL.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPONS YCHe8aemMocmu U
APOMEIICYMOYHOU ammecmayuy 00yYaowuxcs, co30armcsi @GoHovl OYeHOUHbIX
cpeocms,  a0anmuposamuvie OJisl  UHBANUOO8 U JUY C  O02PAHUYEHHbIMU
B03MONCHOCMAMU  300P06bsL U  NO3GONANOWUE OYEHUMb OOCMUNCEHUE UMU
3anIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NPOSPAMME  Pe3)ibmamos
00yuenus u YpoeeHv COOPMUPOBAHHOCU BCeX KOMNEeMeHYUl, 3a5A6/1eHHbIX 6
0bpazosamenvHol npocpamme.


РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc
РП_ук_27.02.07_Химия%202021-2022.doc

S) KOHTPOJIb M OIEHKA JOCTUKEHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O HPEIMETA «XumMusi»

O1ieHka pe3yJibTaTOB

PesynbraTel 00yueHus
Y Y (bopMBbI U METOBI)

JIMYHOCTHBIE PE3YJIBTATEI

1) oco3HaHue OO0y4YarOIHUMHUCI POCCHICKOM
rPakIaHCKOW UJIEHTUYHOCTH;

2) TOTOBHOCTh K caMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CaMOOIPEAEIICHHUIO;

3) HamuuyWe MOTHUBAIMM K OOYYEHHIO U

JIMYHOCTHOMY Pa3BUTHUIO;

(8 pen. Ilpukasa MunnpocBemenuss Poccum ot
12.08.2022 N 732)

METAIIPEIMETHBIE PE3VJIbTATDBI

1) OCBOCHHBIE 00y4JaroIMMMHCS
MEXIPEAMETHbIE TOHATUS U  YHHUBEPCAIbHBIC
yueOHbIe necTBus (peryJisTHUBHBIE,

ITO3HABaTCIIbHBIC, KOMMYHI/IKEITI/IBHBIC);

2) CIOCOOHOCTHP WX  HCMOJb30BAaHUS B
II03HABATEJIbHOW M COUMAIBHOM  NPAKTUKE, | - OlleHKa 33 YCTHbIE OTBETHI;
TOTOBHOCTB K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO U | — OLCHKA YPOBHS  3HAHUH
OCYILIECTBIICHUIO y4eOHOM JieATeNbHOCTH, | CTYACHTOB  Ha  KOHTPOJIBHO-
OPTaHM3AIMM  y4eOHOrO  COTPYAHMYECTBA  C |7 L HOM SaHATHIL,

- OLCHKa 3a  BBIIIOJIHCHUC
NeJarornuecCKuMU pabOTHUKAMU U CBEPCTHHUKAMU,

> | TECTOBBIX 3aJIaHUN o
K y4YaCTHIO B TMOCTPOSHMM HHIMBHUAYAIBHOH | kmouepbiv Bompocam.

00pa3oBaTeIbHOU TPACKTOPUH; — OIEHKA 3a BBINOJHEHUE
KOHTPOJIBHBIX 3aJaHUM;
INPEAMETHBIE PE3VJIbTATDBI — ONCHKAa 32 BBINOJHCHNE

1) cOPMHPOBAHHOCTH MPEACTABICHMIA: o | MPAKTHYECKHX padoT;
XUMHYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIU XUMHUU B TTO3HAHUU SIBICHUU
npupoAbl, B  (GOPMUPOBAHUU  MBIIUICHUS H
KyJbTYpbl ~ JIMYHOCTH, €€  (PYHKIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOAUMOW Uil  pEIICHUS
MPaKTUYECKUX 3aja4 U HKOJIOTUYECKHU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEJE;

2) BIaJeHUE CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHSITHUS
(XUMUYECKUM  DJIEMEHT, aToOM,  DJICKTPOHHAas



consultantplus://offline/ref=35A1ECF4E09C115E93CD2CAB401C1FC058AA4624A42F64239EDBA1B9F9DA1CC887A376BBF0106B84E47084BB20AD8287C26173183196251FV2C8M

o0oJiouka aToma, s-, P-, d-3JeKTpOHHBIC OpOUTAIIN
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN o0beM, YTIEPOTHBIN CKeJIeT,
GyHKIIMOHANBHAS TPYIA, paaWKan, HW30Mepus,
U30MEpBI, TOMOJIOTHUECKHI P, TOMOJIOTH,
YIJIEBOJIOPOMBI, KHUCIOPOA- U a30TCOAEpIKAIHE
COCTMHCHMS, OWOJIOTHYCCKH AKTHBHBIC BEIECTBA
(YrineBodbl, *KUpPbI, O€IKH), MOHOMEp, MOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCJIUHEHUS, KPUCTAUIMYECKAsT PEIIECTKA, THUIIbI
XUMUYECKUX peakiui (OKUCTUTENBHO-

BOCCTAHOBUTEJBHBIC, 3K30- W DSHIOTEPMUYECKHUE,
peakiu HOHHOTO 0OMEHa), PacTBOP, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS
JACCOLMALINS,  OKHCIIUTENb,  BOCCTAHOBUTEIID,
CKOPOCTb XMMHWYECKOM pEaKkluu, XUMHUYECKOE
paBHOBecuE), TEOpUU W  3aKOHBI  (Teopus
XUMHYECKOTO CTPOECHUSI OPraHWYECKHUX BEIIECTB
A.M. bytnepoBa, Teopusi 3IEKTPOIUTUUYECKOU
IHUCCOLMAlIMM,  nepuoguueckud  3akoH  J[.U.
MeHnaeneeBa,  3aKOH  COXPAaHEHHMSI  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XUMUH,
(dakToIOrHYeCKre CBEEHUS O CBOMCTBAX, COCTABE,
NOJIydeHUHM ¢ O€30MacCHOM  HCMOJIb30BaHUU
BAKHEUIIINX HEOPraHUYECKUX M OPraHHYEeCKHUX
BEIIECTB B OBITY M TPAKTUYECKON JIEATEIHHOCTH
YEJI0BEKA;

3) chopMUpPOBAaHHOCTH YMEHUMN BBISBISTH
XapaKTEpHbIC IPU3HAKU U B3aUMOCBS3b U3YUYCHHBIX
MNOHSATHUM, MPUMEHSITh COOTBETCTBYIOIIUE MOHITHUSA

npu ONMCaHUH CTPOCHHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKMX BEUIECTB M MX
IIPEBpALCHUN; BBISIBIISITD B3aUMOCBS3b

XUMHUYECKUX  3HAHHH  C MOHATUSAMH |
NPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
PEAMETOB;

4) c(hOopMHUPOBAHHOCTH yMEHUN
UCIIOJIb30BaTh HAaWMEHOBaHUS XUMHUYECKUX
COEIUHEHU MEXIYHAPOIHOTO coro3a

TEOPETUYECKOM W NPUKIAAHON  XUMHUU U
TPUBHAJIbHBIC HAa3BaHUS BAXKHEHIIUX BEIIECTB
(aTHiEH, allCTUIICH, TJIMLEPHUH, dbenou,
dbopmanbaerua, YKCYCHas  KHCIOTa, TJIMIUH,




yrapHbIi ra3, YrJeKUCJIbId ra3, aMMHAK, TalleHas
U3BECTh, HEramieHas W3BECTb, IUTbEBas CcoAa U
JIPYTUX), COCTaBIATh (POPMYJIbI HEOPTraHUYECKUX U
OpraHUYECKUX BEUIECTB, YPABHEHHUS XHUMHUYECKHX
peakiuii, OOBSACHATh HMX CMBICHT; MOATBEPKIAThH
XapaKTEepHbIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMH U 3AMUCIMU
YPaBHEHUU XUMUYECKUX PEAKLUN;

5) c(hopMHUPOBAHHOCTH yMEHUN
YCTAHABIUBATh  NPUHAIJICKHOCTh  U3YUYECHHBIX
HEOPraHMYECKUX U OpPraHWYECKUX BEIIECTB K
ONpENCIICHHBIM KJIacCaM W TPYyIIlaM COEAUHEHUH,
XapaKTepru30BaTb HMX COCTaB MW  BAXKHEHUIINE
CBOWCTBA; ONPEAEATh BUIbl XUMHUUYECKHUX CBS3EH

(KoBaJyIeHTHas, WOHHas, MeTalIndecKas,
BOJIOPOJIHASI), THUIIBI KPUCTAIMYECKUX PEIIECTOK
BELIECTB; KJ1accu(puImpoBaTh XUMUYECKUE
peakiuy;

6) BIAJCHWEC  OCHOBHBIMH  METOJAMH
HAyYHOTO TIO3HAHWUS BEMIECTB M XHWMHYECKHUX
SBJICHUN (HAOMIOACHUE, U3MEPEHHE, IKCIICPUMEHT,
MOJIETUPOBAHMUE);

7) cpOpMHUPOBAHHOCTh YMEHUU MPOBOAUTH
pacdeTsl 1O  XuMuU4YeckuMm  (opmyram U
ypaBHEHUSIM XUMHUYECKUX peakiuit C
UCTIOJb30BaHUEM buznIecKux BCJINYWH,
XapaKTEPHU3YIONIUX BEIMIECTBA C KOJWYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpPMaJIbHBIC YCIIOBHSA)
ra3oB, KOJM4YECTBAa BEUIECTBA; MCIOJIb30BAThH
CUCTEMHBIC XWMHYCCKUE 3HAHWS I TPUHSTHS
pEeIIeHNiI B KOHKPETHBIX XU3HEHHBIX CHUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHUI TIAHUPOBATh
U BBINOJHATH ~ XHUMHYECKUH  OKCIEPUMEHT
(mpeBpamieHusi OpPraHUYeCKHX  BEIIEeCTB  IpHU
HArpeBaHWM, IMMOJTYYEHUE ATUICHA M HM3yYCHHE €ro
CBOWMCTB, Ka4eCTBEHHBIC PEAKIMA Ha ajbICTHIBI,
KpaxmaJl, yKCYCHYIO KHCIJIOTY; IeHaTypaIus OeIKOB
Opy HArpeBaHWM, I[BETHbIE peakluu OEIKOB;
MPOBOJUTH PEAKIIMA MOHHOTO OOMEHA, OMPEACIISITh
Cpeny BOJHBIX PaCTBOPOB, KAU€CTBEHHBIC PEAKIINH
Ha cyibdar-, kapOOHAT- W XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHHUS;, pelaTh JSKCICPUMEHTAIbHBIC
3agaun o temam "Mertambl" u "Hemeramisl") B
COOTBETCTBUU C npaBuIaMu TEXHUKU




0e30MacHOCTH Mpu OOpallleHWHd C BEUIECTBAMHU U
7a0b0paTOpHBIM  000pPYJOBAHMEM; IPEACTABIATH
pe3yibTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (popme
3allUCU YPABHEHHUM COOTBETCTBYIOIIUX PEAKLIHUN U
dbopMynHpoBaTh  BBIBOABI HAa  OCHOBE  JTHX
pE3yIbTaTOB;

9) c(OpMUPOBAHHOCTD YMEHHUS
aHAJIM3UPOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
NOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPENCTB
MaccoBoi HHpopManuu, cetb UHTEepHET U Ipyrue);

10) chopMupoBaHHOCTh YMEHHUM COOJIIOATH
npaBuiIa IKOJIOTUYECKHU 11€J1eCO00pa3HOT0
NOBEeACHUSI B OBITY M TPYAOBOM AESATENBHOCTH B
LHEeIsIX ~ COXpPaHEHUs  CBOEro  3J0pOBbI  H
OKpY>Kaloliel MTPUPOAHOM Cpenbl; YUYUTHIBAThH
OMACHOCTh BO3JEHUCTBUA Ha KUBbIE OpPraHU3MbI

ONPENCICHHBIX  BEIIECTB, IMOHUMAs  CMBICI
IOKa3aTelis IpeaeIbHOU JIOITyCTUMOWU
KOHIICHTPAIIUY;

11) nns oOyyarommxcsi ¢ OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH ~ 37I0pPOBBsS:  C(hOPMHUPOBAHHOCTH
yMEHUSI TNPUMEHSATh 3HAHUS 00  OCHOBHBIX
JOCTYIHBIX  METOJax IIO3HAHWS BEIIECTB W
XUMHYECKUX SBJICHU;




Pazpaborunk:

BI'TY K.X.H., ipenojasarens | Ka'rerop// octpukosa [.10.
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