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HOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma coctaBieHa B COOTBETCTBUU C:
®enepanbHbiM  3aKOHOM  OT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBanun B Poccuiickoi
deaepannny (C ©3MEHEHHsIMU 110 cocTosiHuIo Ha 07.06.2016);

@DenepanbHbIM  TOCYIApCTBEHHBIM — 00pa30BaTENbHBIM ~ CTAHAAPTOM  OCHOBHOTO  OOILEro
o0Opa3oBaHUs, YTBEPKICHHBIM NpHUKa3oM MUHHUCTepcTBa OOpa3oBaHMsl W Hayku Poccuiickoit
®enepauun ot 17.12.2010 Nel897¢ u3MeHEHUAMH, BHECEHHBIMHU IpUKazamMu MUHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @enepannn ot 29.12.2014 r. Ne1644, ot 31.12.2015 Nel1577
[Tpukazom MunoOpuayku ot 31.03.2014 Ne 253 «OO6 yrBepxkacHUU (enepanbHOTO MEepedHs
y4eOHUKOB, PEKOMEHAYEMBIX K MCIOJIb30BAHUIO MPU peaTn3alui UMEIOIINX IOCYAapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTeIbHBIX IPOrpaMM Ha4YaJlbHOrO OOIIEro, OCHOBHOIO OOMIEro u
cpemHero odmiero oopazoBaHum» (C U3MECHEHUSMU);

[Tucemom JlemapramMeHTa TOCYHapCTBEHHOH TONMHTUKM B cdepe oOmero oOpa3oBaHus
Muno6pHayku Poccun ot 29.04.2014 Ne 08-548 «O denepanbHOM mepevyHe YIeOHUKOBY;
[Tpuxazom Munobpuayku P® ot 09.06.2016 Ne 699 «O06 yrBep)aeHUH TIEpEeYHs] OpTaHU3alNM,
OCYIIECTBIISIONIUX BBIMYCK y4EOHBIX MOCOOM, KOTOpBIE NOMYCKAIOTCS K MCIOJIb30BAHUIO MPU
peamu3ani  MMEIOMIMX TOCYJAapCTBEHHYIO aKKPEAMTAIMI0 00pa3oBaTeIbHBIX IPOrpamMm
HAYaJILHOTO O0IIIEro, OCHOBHOTO O0IIIEro, CpeHEro 00I1Iero 0opa3zoBaHus»;

[TpumepHOI pOrpaMMoOii TUCIMITIINHEI, YTBEpKAeHHOW MUHHCTEPCTBOM 00pa30BaHMs M HAYKH
Poccuiickoit @enepanuu;

[IporpamMma kypca pa3zpaboTaHa B OOIIEUHTENIEKTYaIbHOM HAmpaBiICHUH BHEYPOUHOU
nesitenibHOCTH. Kype paccunrtan Ha 17 yacos (1o 1 4yacy B Heneno).

[IporpamMma kypca paspaboraHa Ha ocHOBe aBTopckoi mporpammel O.C. 'abpuensna,
cooTBercTByOIEeld deneparbHOMY KOMIIOHEHTY TOCYAApCTBEHHOrO CTaHAapTa OOLIero
oOpa3oBaHus U AonylieHHOM MuHHcTepcTBOM 00pa3oBaHus U Hayku Poccuiickoil deneparun.
(Tadbpuensn O.C. Ilporpamma kypca xumuu st 8-11 kiaccoB 0011€00pa3oBaTEIbHBIX
yuapexaenuit /O.C. ['abpuenss. — 2-e u3f., nepepad. u gomn. — M.: [Ipoda, 2017.) 8 - 9 knacc,
6a30BbIil ypoBeHb, 70 yacoB. B nporpamme onpenenéx nepeueHsb AEMOHCTpaLUid, 1a00paTOPHBIX
OMBITOB, MPAKTUYECKUX 3aHATUI U pacUETHBIX 3a/1a4.

OnexTuBHbIN Kypc «PelieHme pacueTHbIX 3aJa4y IO XMMHM» Ha HaydyHOM YpPOBHE
pacKkpeIBaeT psAA  TEOPETUYECKUX BONPOCOB IIKOJBHOTO Kypca XHMHH; CIIOCOOCTBYET
0000111eHII0 MaTepraa 1o o0Ield 1 HeOPraHUYECKON XUMUH.

K sToMy BpemeHu mpoiisieHa nporpaMma o0Iiel XUMUH, yJaliuecs: yKe 03HaKOMIIEHBI C
TUNIAMU PACYETHBIX 33Ja4 M MX pelIeHueM. OTO JaeT BO3MOXKHOCTh Ha 3aHATHUSIX Kypca
3aKpenuTh MoixydeHHble 3HaHus. [Ipu pa3paboTke mporpammsl Kypca OOJBIIMHCTBO 3a/ad U
YOPOKHEHUN B34TO M3 Metoanuecknx ykasanud OUIIN nmo nmoaroroBke k OI'D. OcHoBHOI
LENIBI0 Kypca SIBIISIETCS OBJIAJICHUE HABbIKAMM BBITOJIHEHHUS HambOosiee CIOXKHBIX 3aJaHui, a
TaK)K€ aJITOPUTMBI PELLIEHUSI OCHOBHBIX THIIOB PacueTHBIX 3a7a4. Y poBeHb 0a30BbIi.

Kypc 1mo3BoauT BOCIOMHUTE MpoOebl B 3HAHUSX YUAIIUXCs U HAauaTh IIeJICHANPaBICHHYIO
MOATrOTOBKY K CJJady€ UTOrOBOTO AK3aME€Ha MO XMMHUU 3a KypC OCHOBHOM HIKOJBI. JJaHHBIN KypC
COJICHCTBYET KOHKPETM3allMM W YINPOUEHUIO 3HAHUM, Pa3BUBAET HAaBBIKM CaMOCTOSTEIbHOU
paboThl, CIYKUT 3aKpEIUICHUIO B TMaMATH YyYalIUXCS XUMHUYECKHMX 3aKOHOB W Ba)KHEHIIMX
NOHATUH. OJEKTHBHBIM Kypc paccuuTaH Ha 17 4YacoB M NpeaycCMaTpUBAET JIEKI[MOHHBIE,
CEMHUHApPCKHE, MPAKTUUYECKHUE 3aHSITHS.

OCHOBHOI akIEHT Npu pa3paboTKe MPOrpaMMbl Kypca JeNlaeTcsl Ha pelleHUH 3ajad 110
onokam: «O06mas xumus», «Heoprannueckas xumusi». Perienue 3agau - He caMolielb, & METO/
MIO3HAHUS BEIIECTB M MX CBOMICTB, COBEPLICHCTBOBAHMS M 3aKPEIICHMsI 3HAHMM ydaliuxcs.
UYepe3 pemieHue 3aaad  OCYLIECTBISETCS CBSI3b TEOPUM C IPAKTUKOW, BOCHUTBHIBAIOTCA
CaMOCTOSITENIFHOCTh M IIEJICYCTPEMIIEHHOCTh, (OPMHPYIOTCS  pallMOHAIbHBIE  MPHEMBI
MBIIIICHHUS.

YMeHue pemaTh 3a/1a4M SBISIETCS OJHUM U3 MOKa3aTeseil ypoBHS Pa3BUTUS XMMHUECKOIO
MBIIUICHHUS], TIIyOUHBI YCBOCHHMSI IIKOJIbHUKAMHU Y4eOHOTO MaTepHaia.



B kauecTtBe TEKylIEro KOHTPOJS 3HAHUM M YMEHUM Yy4YalIMXCS MPELYCMOTPEHO
IIPOBEJCHUE IIPOMEKYTOYHOIO TECTHPOBAHMS IO INPOMACHHBIM TEMaM, HMTOTOBas IPOBEPKa
3HaHUW — B BUJIE BBIIIOJIHEHUS JIEMOHCTPALMOHHBIX BapuanToB OI'D 3a TeKyIui ¥ NpoIIe i
TOJI.

Hean kypca:

- pa3BUTHE IMO3HABATEIBHON JEATEIILHOCTH OOYYarolIMXCsS Yepe3 AaKTUBHBIE (OPMBI U
METO/bI O0Y4CHUS;

- pa3BHUTHE TBOPYECKOTO MOTCHIIMANA O0YYAIOIINXCsI, CIOCOOHOCTH KPUTUYESCKH MBICIIHUTD;

- 3aKpeIuieHHE U CHCTEMATU3allus 3HAaHUK 00yJaroIIUXCs 0 XHUMUH;

- 0o0ydeHHe O0y4aromMxcs OCHOBHBIM IMOAXOJaM K PEIICHUI0 PACYCTHBIX 3a7ad 10 XUMUH,
HECTaHJAAPTHOMY PEIICHUIO TPAKTUYCCKHX 3a/1a4;

- CHUCTEMaTHYeCKas IIOJrOTOBKA IIKOJIHHUKOB K CJIade TOCYAApCTBEHHOTO JK3aMEHAa II0
XUMHH.

3amayu Kypca:

- Hay4uTh OOydYaroluxcs IpueMaM peleHHs 3a1a4 Pa3InyHbIX TUIIOB;

- 3aKpenuTh TEOPETUYECKUE 3HAHMS LIKOJIBHUKOB MO HauOoJee CII0XKHBIM TeMaM Kypca
o011ell 1 HeOPraHUYEeCKON XUMUH;

- CmOCOOCTBOBaTh HMHTETpAallMM 3HAHMWA  ydalmuxcs 10 TpPeAMETaM  eCTECTBEHHO--
MaTEMaTHYECKOT0 KA IIPU PELICHUH PACUETHBIX 3a7a4 110 XUMUH;

- TPOJOJKHUTH (POPMHUPOBAHNE YMEHHSI aHAIIM3UPOBATh CUTYALIMIO U JIEJaTh MPOTHO3HI.

O0mas xapakTepucTHKa y4eOHOro npeamera

CrpykTypa Kypca, Hacieays TpaJullMOHHbIE METOJIMKH, B TO K€ BpEeMsl pacCUUTaHa U Ha TaKue
HETPAJUIIMOHHBIE METOJUKH KaK CaMOCTOATENbHas padoTa MO TOWCKY HWHGOpMAIUu ¢
JUTEPATypoil COBMECTHO C KOHCYJbTallMEH Y4YUTENs, a TakKe NOUCK HMH(pOpMAIMU B CETH
I/IHTepHeT, JICKIIMOHHBIC 3aHATHA.

OT0op TeopeTHuUecKOro MmarepHuaja IMpOU3BEJEH B COOTBETCTBHMHM C HamOosee 3HAYMMBIMU
paszaenaMu (pyHAaMEHTaIbHOM XUMHUHM. Marepuan CTPYKTypUPOBaH COTJIACHO JUAAKTHUECKUM
npuHIUnaM. IHcTpyMeHTapuii olleHuBaHMs 00y4eHUs: pacueTHbIE 3a/1a4H.

Metonbl U GopMbl OOyUeHHS: YpPOK-NEKIUS, KOHCYIbTAIMsI, CaMOCTOsITeNbHas pabora ¢
JUTEPATypOi, UCTIONIb30BaHNE NH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH.

q)OpMI)I opranu3anuvun yqe6HOﬁ ACATCIIBHOCTU: MHAWBHUAYyAJIbHAA, T'PYyHIIOBasA, KOJUICKTUBHAA.
Metozabl 00y4eHHUs: CIOBECHO- WJUIIOCTPATUBHBIE METOABI, METOJ]bl TU(PEpEeHIIPOBAHHOTO
00yJeHUsI.

IliianupyemMble pe3yabTaThl 0CBOeHUA Kypca «Pemenne pacyeTHbIX 327124 110 XUMHK)

JInyHOCTHBIE pe3yabTAaThl H3yUYEeHHUs Kypca:

- yBaXEHHE K JHMYHOCTHU U €€ JIOCTOMHCTBY, JI00OpOXenaTeIbHOe OTHOIIEHHE K
OKPY’KaOIINM, HETEPITUMOCTH K JIFOOBIM BUJIaM HACHJIUS ¥ TOTOBHOCTH IIPOTUBOCTOSITH UM;

- YBaXXEHHE K LEHHOCTSM CEMbH, JIIOOOBb K MPUPOJE, MPU3HAHNUE IEHHOCTH 3JI0POBBS,
CBOETO U JAPYTHUX JIFOJIeH, ONTUMHU3M B BOCTIPUSTHHA MUPA;

- MOTPeOHOCTh B CAMOBBIPAKEHUHU U CAMOpPEaTU3allii, COUATHHOM IPU3HAHHH.

B pamMkax nmestensHOCTHOTO (IMTOBEIEHYECKOT0) KOMIIOHEHTa Oy IyT C(hOPMHUPOBAHEI:

- TOTOBHOCTh M CIIOCOOHOCTh K YYacCTHIO B INKOJHHOM CaMOYIpPaBIEHUU B Tpeaenax
BO3PACTHBIX KOMITETEHIMH (€KYypCTBO B IIKOJIE M KJIacce, ydacThe B JETCKUX U MOJIOAEKHBIX
OOIIECTBEHHBIX OPTraHU3aIUsX, ITKOJIBHBIX U BHEIIKOIbHBIX MEPOIPHUSITUSX );

- TOTOBHOCTbh U CIIOCOOHOCTH K BBIMIOJHEHUIO HOPM M TPEOOBAHUN MIKOJBHOM >KU3HU,
1paB ¥ 00513aHHOCTEH yUCHHKA,

- TOTOBHOCTb K BBIOOPY MPOHUIBLHOTO 0OOpa30BaHHUS.

BrITyCKHUK TTOTYYUT BO3MOKHOCTb JUIsI JOPMUPOBAHUSI:



- BBIPQ)KEHHOW yCTOWYMBOM y4eOHO-TI03HABATEIIbHOM MOTHBALIMU M HHTEpEca K YUCHHIO;

- FTOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIMTAHUIO;

- KOMIIETEHTHOCTH B pEAM3alM¥d OCHOB I'PAXKJAHCKOW WICHTHYHOCTU B IIOCTYIKaxX M
JESATEIIBHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTaTaMH H3Y4YeHHs Kypca siBjisieTcs: GpopMHpOBaHHe
YHUBeEPCAJbHBIX y4eOHbIX AeicTBurii (YVY ).

PerysiTUBHbIE YHHBEpPCAJbHBIE YUeOHbIE JIeiicTBUS

BbINyCKHUK HAYYUTCS:

- LIeJICTIONIaraHuIo, BKIIIOYAsi IOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHue MPAKTHIECKOM
3aJ]a4uM B [M03HABATENIbHYIO;

- YMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIPABIIATh UM;

- IPUHUMATD PEIICHUS B TPOOIEMHON CUTyalli Ha OCHOBE IIEPErOBOPOB;

- QJICKBaTHO CaMOCTOSITEJIbBHO OIIEHWBATh MPABWJIBHOCTH BBIOJTHEHUSI JICHCTBUS H
BHOCHTbh HEOOXO/JUMBbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK B KOHIIE JEHCTBHS, TaK U MO XOIY €ro
peanu3aruu.

BbIyCKHUK TOTYYUT BO3MOKHOCTD HAyYUThCS:

- CAaMOCTOSITEIILHO CTABUTh HOBBIC YUEOHBIE IIEJIH U 3aa4H;

- IpH IUIAHUPOBAaHUM JOCTHKEHHSI Ieeld CaMOCTOSTENbHO, IOJHO U aJeKBAaTHO
VUUTBHIBATh YCJIOBUS U CPEICTBA MX JOCTHKCHHS,

- BBIICNATH aJbTEPHATUBHBIE CIIOCOOBI JOCTMIKEHHUS IIeId W BbIOMpaTh HauOolee
3¢ PEeKTUBHBIH c11OCO0;

- aJIeKBaTHO OIICHMBAaTh OOBEKTUBHYIO TPYIHOCTh KaKk Mepy (aKTUYECKOTO WU
IIPEJII0JIaraéMOro pacxo/ia PeCypcoB Ha pelIeHUE 3a/1auH;

- aJIeKBaTHO OIICHMBATh CBOM BO3MOXKHOCTU JOCTIIKEHUS IEINH ONpeNeTIEHHON
CJIO’)KHOCTH B Pa3IMYHBIX chepax CaMOCTOSITEIIbHON JIEATeIbHOCTH;

- TpuaraTth BOJEBBIE YCHIWS U TPEOJ0JIeBaTh TPYAHOCTH W MPEMSATCTBHUS Ha MYTH
JIOCTHKEHUS LIETIEH.

KoMMyHHKaTHBHBIE YHUBEpCAIbHBIE Y4EOHbIE 1eHCTBUS

BBITyCKHUK HAY9IHUTCS:

- YUUTHIBaTh pa3Hble MHEHUS M CTPEMHUTbCS K KOOPIAMHAIIMHU PA3UYHBIX TMO3ULUN B
COTPYAHUYECTBE;

- ¢opMynupoBaTh COOCTBEHHOE€ MHEHHE W TMO3UILHUI0, apryMEHTHpPOBaTh U
KOOPJIMHUPOBATh €€ C TMO3UIUSMU MapTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIETO
pelleHus B COBMECTHOM I€ATEIbHOCTH;

- YCTaHABJIMBATh M CPABHUBATH Pa3HbIC TOUKHU 3PSHUS, MPEXKJIC YeM MPUHUMATE PEIICHUS
U JIeTIaTh BBIOOP;

- OCYIIECTBJISITH KOHTPOJIb, KOPPEKIIHIO, OIICHKY IeUCTBUI MapTHEPA, yMETh YOSKIaTh;

- paboTaTh B rpymIe - yCTaHABIMBATh paboune oTHOMIEHUS, 3(P(HEKTUBHO COTPYAHHYATh
U CIOCcOOCTBOBATH TPOJYKTUBHON KOOIEPAIMH; WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTH MPOJTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH;

- BCTynaTh B JUAJOT, a TaK)XK€ y4acTBOBATh B KOJUIGKTUBHOM OOCYXKIEHUU TPOOIJIEM,
y4acTBOBaTh B JIMCKYCCHUH U apryMEHTHPOBATH CBOIO MO3HIIMIO, BJIAJETh MOHOJOTHYECKOW WU
JTUAIOTHYECKON (hOpMaMH pedr B COOTBETCTBHHM C TI'PaMMATHYCCKUMH W CHHTAaKCHYECKUMH
HOPMaMU POJIHOTO SI3BIKa;

- B COBMECTHOM JIEATEITHOCTH YETKO (POPMYITHPOBATH IIEITH.

Ilo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

BbINyCKHUK HAYYUTCS:

- OCHOBaM pealln3aliy MPOSKTHO-UCCIEA0BATEIHCKON NeSTEIILHOCTH,

- IPOBOJUTH HAOIIOACHHUE U SKCIIEPUMEHT OJT PYKOBOJICTBOM YUHTEIIS;

- OCYHIECTBJIATH PACIIUPECHHBIA MOUCK WH(GOPMAIMU C HCIOJIB30BAHUEM pPECYpCOB
oubmmotek u MHTEpHETA;

- CO371aBaTh M MPEOOPA30BBIBATH MOJICTH U CXEMBI JJIsl PEIICHUS 3a/a4;



- OCYILECTBIISITh BBIOOp Hambosiee 3((EKTUBHBIX CMOCOOOB pelIeHHA 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

- 1aBaTh OIpEICIICHUE TIOHATHSM;

- yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3H;

- OCYLIECTBIATH JIOTMYECKYIO ONEpAIMI0 YCTAaHOBJICHHS POJOBHIOBBIX OTHOIICHHUH,
OrpaHUYEHUE MOHATHS;

- 0000maTh MOHATHUS - OCYIIECTBIISATH JIOTUYECKYIO OINEPALMIO0 MEpPexoja OT BUIOBBIX
IPU3HAKOB K POJAOBOMY IOHSTHUIO, OT MOHATHS C MEHBIIUM OOBEMOM K IOHATHIO C OOJIBIINM
00BEMOM;

- OCYIIECTBJISITh CPABHEHHUE, CEPUALUI0 M KJIACCU(PHKALMIO, CAMOCTOSATEIBHO BbIOHpas
OCHOBAHHUSA U KPUTEPUU JUTSI YKA3aHHBIX JIOTHUECKUX OTEpaLnii;

- OOBSCHATH SBJIEHUS, IIPOLECCHI, CBSI3M M OTHOILEHUS, BBIABIIEMBbIE B XOJI€
UCCIICIOBaHMUS.

BhIMyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCS:

- CTaBHUTH MPOOIIEMY, APTYMEHTHUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSTEJIBHO IPOBOJUTH HCCIIEOBAaHHE HA OCHOBE IPUMEHEHUS METO/I0B
HaOJIOICHUS M SKCIIEPUMEHTA;

- BBIJIBUT'aTh TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITHI, IPOIIECCOB, 00BEKTOB;

- OPraHM30BBIBATH MCCIIEIOBAHNE C LIENBIO MPOBEPKH THITOTE3;

- JenaTh YMO3AK/IIOUEHUs (MHAYKTHMBHOE M IO aHAJIOTMU) U BBIBOJBI Ha OCHOBE
apryMeHTaluu.

IIpeaMeTHBbIe pe3yIbTaThl H3yYeHHUs Kypca:
BbINYCKHUK HAYYUTCS:

e PaccunThIBaTh KOJMUYECTBO BEILECTBA U 00bEMa Ia3000pa3HOIo BELECTBA;

® PACCUUTHIBATH MACCOBYIO JIOJIO 3JIEMEHTA B CI0KHOM BEILECTBE;

® PACCUMTHIBATH KOJIMYECTBO BEUIECTBA M MACCHI JJISl OJJTHOTO M3 pEareéHTOB WM POIYKTOB;

® PACCUHTHIBATH 00HEM T'a3000pa3HOTO peareHTa UiH MPOIAYKTa;

® DACCUMUTHIBATH C MCIIOJB30BAaHHEM TMOHATUH 00 M30bITKE M HENOCTAaTKe peareHTa U O
IPaKTUYECKOM BBIXOI€ IPOAYKTa,;

e pelarh 3a1a4 Ha MPUMECH;

® PEIICHUIO 33/1a4 Pa3IUYHBIMU CITIOCOOAMH.

IMocse n3yyeHust TaHHOTO Kypca BBITYCKHHK J10JI7KeH YMeTh:

® BHIMMMCHIBATG M3 YCIOBHS 3aJaud BCE YHCJIOBBIE JaHHBIC, YYHUTHIBAas OOIICTIPHHSATHIC
0003Ha4YeHUsI U Pa3MEPHOCTH;

¢ (hopMyIHPOBATH BONIPOC 3aJ1a4H;

® COCTaBJIATh CXEMBI U YPAaBHEHUS peaKIuii;

® JIOTIOJTHATH YCIIOBHS 3a/la4d CIPAaBOYHBIMHU JaHHBIMHU( MOJIIPHBIH 00bEM, MOJISIPHBIE MacCHhI,
qrCciio ABOTaJIpo U T.1.);

® BEIOMpATh HEOOXOAUMBIE /AJIsl pacyeTa (OpMYIIbl;

®B pe3yJbTaTe MaTeMaTHYECKUX MpeoOpa3oBaHUM MOydyaTh OKOHYATENbHYIO (OPMYIY IS
pacyera HCKOMOM BEJIMYHHBI;

e JieNaTh MIPOBEPKY MOIYYEHHOMN (HOpMYIIBI;

e JieNIaTh pacyeT U MOTyJaTh YACICHHBIA OTBET;

e pelaTh 3aJa4u, UCIOJIb3Yys METO/Ibl PELICHNUS JIOTHYECKUX MPONOPLUiL, a TaKKe TaOJINYHbIN U
anreOpanvecKuii METO/IbI;

® HAYYHUTHCS TOIB30BATHCS IOTOJHUTENILHON JIUTEPATYPOH;

¢ pCUIATh 3aJa4YU pa3JIMIHOr0 YPOBHA CIIOKHOCTH.



O:xugaemMble pe3yabTaThl

B pesynbrate u3ydeHus 3TOro Kypca ydamuecst JODKHBI
3HAMYb:
Ba)KHEHIINE KIACChl COSTUHEHUH, UCIIOIb3yEMBIX YEIIOBEKOM;
HanboJIee YacTo UCTOIb3yeMbIe B OBITY BEIIECTBA;
COCTaB HEKOTOPBIX MPOXJIAJAUTEILHBIX 1 TOHU3UPYIOIIUX HAITUTKOB;
MUIIEBBIC TOOABKH, MX KIACCH(PUKAIIU.
YCIIOBHS, BIIUSIONIUE HA COXPAHCHUE 370POBBS M KHU3HH YeJI0O "BeKa U IPUPOJIbI;
MO3UTHUBHOE U HETATUBHOE BIIMSHHE JACATEIBHOCTU YEIOBEKa B IPUPOJIE;
CHOCOOBI COXPaHEHHSI OKPY>KAIOLICH TPUPOIBI;

Memb:
NPOBOJUTHh PACYEThl HEOOXOMUMBIC UIS TPUTOTOBJICHUS PACTBOPOB, HCIIOJIB3YEMBIX B OBITY,
TOTOBHUTBH PACTBOPHI;
pacur@poBbIBaTh 3aKOIMPOBAHHYIO HH(POPMAITUIO HA ITHKETKAX;
IpaMOTHO BBIOMPATH MPOIYKTHI IUTAHKS, B TOM YHCIIE U MPOIYKTHI OBICTPOTO MPUTOTOBJICHUS;
coOuro1aTh MpaBmiia 0€30IMaCHOCTH P OOpaIlleHUH ¢ TIpenapaTaMyu OBITOBOM XHMUU;
OKa3bIBaTh TIOMOIIb MIOCTPAIABIIMM OT HEYMEJIOTO 0OpaIeH s ¢ XHMUYECKUMU BEIIECTBAMHU.
0e30macHO 00pamarbcsi ¢ XUMUYECKHMHU BEIIECTBAMU W O0OpYJOBaHUEM; IUIAHHUPOBATH M
IIPOBOJIUTH HECIOKHBIE XUMUYECKUE IKCIICPUMEHTBI; ONUCHIBATh HAOIIOIEHUS TIPU MTPOBEACHUHT
XUMHYECKHX OIBITOB, U3MEPATh MacCy TBEPJIbIX BEILECTB;
CaMOCTOSITENIbHO KOHTPOJIMPOBATh XOJ JKCIIEPUMEHTA, aHAIM3UPOBATh, CPAaBHUBATh M JIENATh
BBIBOJIBI;
3a00TUTHCS O 3J0POBOM 00pa3e )KU3HHU;
NPEBUICTh MMOCIICACTBHUS JICATEIILHOCTH JIFOJICH B TPUPOJIe (KOHKPETHBIC IIPUMEPHI);
HaOJIF01aTh TPEAMETHI U SIBIICHHSI 110 TPEIIOKEHHOMY TIJIaHY HITH CXEME;
oopMIIATH pe3ynbTaThl HAOMIOJEHUH B BUJE MPOCTEHIINX CXEM, 3HAKOB, PUCYHKOB, ONHCAHHM,
BBIBOJIOB;
UCNONb308aMb
nproOpeTeHHbIE 3HAHUS U YMEHHS B TIOBCEHEBHOM KU3HU.

Conep:xanue kypca «Penenue pacueTHbIX 3a1a4 o xumun» (34 yacon)
Tema 1. BBenenue (2 yaca).

Knaccudukanus tunos 3agad. OU3NKO — XUMHUYECKHE BEJIIMYMHBI, HCTIOIb3yeMble TPHU
pewiennn 3anad. IloHATHE O JBYX CTOpPOHaX XHMHUYECKOW 3aJauyd — XUMHUYECKOHM U
MaTeMaTUYeCKO. AHalW3 XUMHYECKOM 3aJaud: OT COACpP)KAHUSA 3aJadyd K BOIPOCY
(CUHTETHYEeCKHII METOJl aHanu3a) U OT MCKOMOW BEIWYMHBI K HW3BECTHHIM (QHATUTHUYECKHIA
MeTto). Mcronp3oBanue 3HaHUHN (DU3UKK U MAaTEMATUKH MPU PEIICHUH 3371249 110 XHUMHH.

Tema 2. 3aga4yu ¢ ucnoib30BaHUEM XUMUYECKUX opmyJa (6 yacoB).

BrrunciieHe OTHOCHTENBHOM MOJIEKYJISIPHOM MAacChl BEIMIECTBA IO XHUMHUYECKUM
dbopMynaM U MacCOBOM ONIM 3JIEMEHTA B BEIIECTBE. BRIUMCIIEHHUS C MCIONH30BAaHUEM MOHSATHIMA
«KOJMYECTBO BELIECTBA» U «UUCIO ABOraapo». Beraucienne oTHOCUTENBHON MIOTHOCTH Ta30B,
OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl ra3za Mo ero IoTHocTu. OnpeneneHue MOJEKYISIpHOU
(GOopMyJIBI BEIIECTBAa MO MAaCCOBBIM JOJISIM JJIEMEHTOB W OTHOCHUTEIHHOW TUIOTHOCTH Ta30B.
Paznuunbie criocoObl pemieHus: OJHOW U TOW K€ 3aJa4d: COOTHOIIEHHE MacC, CPaBHEHHE Macce,
COCTaBJICHHE TIPOIIOPIIUH, UCIIOJIB30BaHNE KO3 HUIIMEeHTa MPONOPINOHATHHOCTH, IPUBEICHHUE K
eAWHMIIe, dYepe3 aiuredpanveckyro ¢GopMyny, C HCHOIb30BAHUEM 3aKOHA SKBUBAICHTOB,
rpadudeckuii Meroa pemieHus. DOpPMUPOBAHHE YMEHHUS COCTABIATH YCIOBHUS 3a1ad ¢
HCITOIb30BAHNEM BBIINIEHA3BAHHBIX BEIIMUMH.



Tema 3. 3agauu ¢ HCIOJIB30BAHMEM XHUMHYeCKUX ypaBHeHuii (12 yacoB).

Pemenue 3agau no anroputMmy. BeruucieHne o XuMHUECKOMY YpaBHEHHIO 00beMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYNAIOIIMX B PEAKLIMIO UM MOJTYYaOIIUXCS
B pe3ynbrate €. Pacyer 00BbeMHBIX OTHOLICHHH Ta30B MO0 XMMHUYECKOMY ypaBHEHHIO. PacueTsl
[I0 XUMHUYECKOMY YPaBHEHHUIO, €CIIM OJHO U3 pearupyrollux BEUIeCTB JaHO B H3OBITKE.
Onpenenenne MaccoBOM WM 0ObEMHOM A0 BbIX0/A IPOJIYKTa OT TEOPETUYECKU BO3ZMOXKHOIO.
Bbruucnenne maccel uim o0beMa MPOJAYKTa peaklUM IO H3BECTHOW Macce Wi 00beMmy
MCXOHOI'O BEUIECTBA, COIEPKALIETO NPUMECH. PacueTsl 110 TEPMOXUMUYECKUM YPABHEHUSIM.
Pemienne 3agad ¢ MCNONB30BaHUEM PA3JIUYHBIX CIOCOOOB: COOTHOLIEHHWE MAacC BEIIECTB,
CpaBHEHHE MacC BEIIECTB, COCTABJICHHWE TMPOIMOPIHUH, HCIOIb30BaHue Kod(dduimenra
IPONOPLUOHATIBHOCTH, TNPUBEACHUE K €IUHMLE, dYepe3 anredpamdeckyro ¢Gopmyily, ¢
UCTIOJIb30BaHUEM 3aKOHA SKBUBAJICHTOB, rpaduueckuii MeTos pemeHus. CocTaBIeHHEe yCIOBUI
3ajla4, OCHOBAaHHBIX Ha XUMHUYECKUX MTPOLECCAX.

Tema 4. 3agaun Ha pacTBOpBbI (6 YacoB).

MaccoBast u o0beMHasi J0Js KOMIIOHEHTa B CMeCU. BbluncieHue MaccoBoW A0NU U
Macchl BEILIECTBA B pacTBOpPE, IPUTOTOBJIEHHOM CMEIIMBAaHUEM JBYX PACTBOPOB HWJIU
pa30aBiIeHHEM KOHIIEHTPUPOBAHHOI'O pacTBOpa BoJOW. Vcmonb3oBaHuE pa3iaMyHBIX CIIOCOOOB
JUI PEUICHUS: TIPABWIO CMEIIEHUs, aireOpanmyecKuif, <«IpaBUIO KpecTay, IPOBEICHHE
II0CJIEI0BATENIbHBIX pacueToB. MoJsipHas KOHLEHTpAlMs PacTBOPOB M BBIYUCIECHHE MOJSIPHON
KoHIeHTpauuu. CocTaBiIeHHUE yCI0BUH 3a/1a4 HA PaCTBOPBI.

Tema 5. KommiekcHblie 3a1a4u (8 4acoB).

Pemenne 3ama4 Ha BBIUKCICHHE MAacChl KOMIIOHEHTOB CMECH Pa3MYHBIMU CIIOCOOAMMU:
COCTaBJICHHEM alreOpandyeckoro ypaBHEHHs ¢ OAHMM HEU3BECTHBIM, JIBYX YPaBHEHHMH C JByMs
HeusBecTHbIMH. ['paduueckuit cnocod pemenus 3amad. Pemenue B oOmem  Bujue.
DopMHUPOBAHNUE YMEHHUS COCTABJIAThH YCIOKHEHHBIC 3aa9H.

KanennapHo — TeMaTnyeckoe IJiaHupoBanne Kypca «Pemenue 3axa4 no XumMuu
NMOBBIIIEHHOT0 YPOBHS CJ10KHOCTH» (34 yaca)

Ne 3ansaTHA Hara Tema

Tema 1. BBenenue (2uaca).

1-2 Tumel 3a1a4 U BCJIMYHNHBI, UCIIOJIb3YCMBIC ITPU X PCIICHUN

Tema 2. 3agaum ¢ NcnoJIb30BaHUEM XUMHYeCKHX (popmy. (6 yacoB)

3-4 MaccoBas gois dieMenTa. BEIUUCIEHUS ¢ UCIIOIb30BaHUEM
MOHSATUN «KOJIMUECTBO BEIIECTBA» U «UUCIO ABOTAIPO»

5.6 Brruncnenne oTHOCUTEILHON INTIOTHOCTH Ia30B U OTHOCUTEILHOMU
MOJIEKYJIAPHON MacChl 10 OTHOCUTEJIBHOM IIJIOTHOCTH

7.8 OmnpeneneHne MOJICKYISIPHON (DOPMYJITBI BEIIECTBA IO MACCOBBIM
JIOJISIM DJIEMEHTOB U OTHOCHUTEILHOM MIOTHOCTHU




Tema 3. 3agauu ¢ HCIOJIB30BAHMEM XUMHYeCKHX YpaBHeHu# (12 yacoB)

9-10 Pemienue 3a1a4 1o anropuTmy
Brruncnenue mo XuMHYECKOMY ypaBHEHUIO 00beMa rasa 1o
11-12 H3BECTHOMY KOJIMYECTBY BEIIECTBA, BCTYMAIOLIETO B PEAKIIHIO
WUJTH TIOJTYYaFOIIEroCs
13-14 PacyeTsl Mo XMMHUYECKUM YPaBHEHUSIM, €CIIA OJTHO U3
pearupyromux BeIIecTB JaHO B U30BITKE
15-16 OrnpenenieHne BbIX0/1a IPOJIYKTA OT TEOPETUUECKH BO3MOKHOIO
17-18 Brruncnenue mpoayKTa peakiyuu 1o H3BECTHOMY BEIIECTBY,
coJiep KalieMy IPUMECH
19-20 PacyeTsl o TEpMOXHUMHYECKUM ypaBHEHUSIM
Tema 4. 3agaumn Ha pacTBOpbI (6 4acoB)
21-22 MaccoBas u 06beMHast 107151 KOMIIOHEHTOB CMECH
23-24 Omnpenenenre MacCOBOW A0 pacTBOpa MpU pa3daBIECHUU U
CMEIIIMBAHUN PACTBOPOB
25-26 MossipHast KOHIIEHTpAIHs paCTBOPOB
Tema 5. KommiekcHble 3a1a4u (8 yacos)
27-28 Brruucnenune maccel KOMIOHEHTOB cMmecH. «IIpaBuio kpecray
29-30 dopMHpOBaHUE YMEHHI COCTABIISITH YCIOKHEHHBIE 3a/1a4H
31-34 [Ipe3enTarnus aBTopckux 3anad. [loaBeneHne UTOroB

Onucanue yueO0HO-MeTOANYECKOr0 M MATEPHAIBbHO-TEXHMYECKOI0 00eceYeHusl:

Texnuveckue cpeacTBa 00y4eHuUs:

Crernuanu3upoBaHHBIN MPOTrpaMMHO-annapatabid komruieke neaarora (CITAK):
IIEPCOHAIIBHBIN KOMIIBIOTED;

WHTEpaKTUBHAs JOCKa;

MYJIbTUMEIUINHBINA TPOEKTOP;

KOJIOHKHU;




Harasanbie mocooust mo Kypcy:

BHJICOYPOKH I10 TEMaM Kypca;

MHCTPYKIIMOHHBIE KapThl JJIs BHIMOTHEHUS BCEX MPAKTUYECKUX 3aJlaHUN Kypca;

pa3laTO4YHbIA MaTepual JIJIsi OCBOCHUS pa3/elioB Kypca;

XUMUYECKOe 000pyI0BaHUE SISl TIPOBEICHUS OIBITOB;

XUMUYECKHE PEAKTHUBBI.

3aHATHS MPOBOATCS B KAOMHETE XMMHUH, CHA0)KCHHOM BBITSDKHBIM IIKa(OM, MOWKOM C Tropsuei
Y XOJIOJTHOM BOJIOM, allTE€YKOM /11 OKa3aHUs NePBOM MEAUIIMHCKON TTOMOIIIH.
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