MUHWUCTEPCTBO MMPOCBEIEHNST POCCUNCKON ®EJEPALIUN

MunucrepcTBo 00pazoBanus u cnopta Pecnyonuku Kapenus

VIIPABJIEHVE OGPA3OBAHUA AJIMUHUCTPAILII
ITETPO3ABO/ICKOI'O I'OPOACKOI'O OKPYT A
MOY "Jlunei Nel"

YTBEPXIEHO
[Ipuka3z Ne OT
HMupexrop MOY "JIunen Nel"

I'ynenko A.B.

PABOYAS ITPOTPAMMA
DIEKTUBHOTO Kypca
«CrocoObI pelieHns paCuUeTHBIX 3aJ1a4 110 XUMHU»

st 9 (ecTeCTBEHHO-HAYYHOT0) KJlacca

CocraBurenu:
Bopobwsesa M. H., yunrens xumun
I'ypuna JI.M., yuurenb Xumun

[TeTpozaBoack
2025



MHNOACHUTEJIBHAS 3AIIMCKA.

[Tporpamma 31eKTUBHOTO Kypca « CrocoObl pelieHus pacueTHBIX 3a]a4u [0 XUMHUU
paccunTaHa Ha 34 4acoB M SBJIAETCA HE TOJIBKO JIOTMUECKUM HPOJOHKEHHEM IPOrPaMMHOIO
MaTepuaia, HO U UMeeT MPONeIeBTUYECKUI XapaKTep.

CucremaTH4eCcKO€ M3YyYE€HUE H3BECTHBIX MCTUH XMMHYECKONH HAyKH JOJDKHO COYETAaThCsl C
CaMOCTOSITENIbHBIM ITOMCKOM pElIeHHs CHaJyalla MalbIX, a 3aTeM M OoJbIIuX mnpobiem. [laHHbIi
Kypc NpH3BaH IOMOYb B OBJAJCHUU YYALIUMUCS IMPOCTEHIIMMM IpPHUEMaMU B YMCTBEHHOM
NEeSTEIbHOCTH, Pa3BUBAaTh TBOPYECKOE MBILIUICHHUE, BBIpAOAThIBATh YMEHHE CaMOCTOSITEIBHO
OpUMEHATh  npuoOpeTeHHble  3HaHWA.  PemieHme  3amad MO3BOJISIET  OOECIICUUTH
CaMOCTOSITENIbHOCTh M aKTHUBHOCTh YYAIIMXCS, JOCTH)KCHHE MMHU MPOYHBIX 3HAHUI M yMEHUI
CHOCOOCTBYET OOECIIEYeHHMIO CBSI3M OOYUYCHHS C JKM3HBIO, peau3alii MOJIUTEXHUYECKOTO
o0ydeHHs XUMHHU, NPOPECCHOHANBHON OpHEHTalUUu. XHUMUYECKHE 3a/ladydl CIIOCOOCTBYIOT
(GOpMHpPOBAaHNIO KOHKPETHBIX IPEACTABICHUH, YTO HEOOXOAMMO Ui  OCMBICICHHOTO
BOCTIPUATHUS ACHCTBUTEIHHOCTHU. 3a7a4uu, BKIIOYAIOIINE ONpeeieHHbIE XUMUUECKUE CUTYaIUH,
CTaHOBSITCSI CTUMYJIOM CaMOCTOSITEIbHON PabOThI YHALIHXCS C JOMOJHUTEIBHOHN JTUTEPATYPOH. .
Perennie cioXHBIX 3a7a4 - UHTEPECHBIM U TBOPUYECKUN MPOLIECC, pe3ylbTaT €ro 4acTo ObIBaeT
OpPUTMHAJIBHBIM U  HECTaHJApPTHBIM, TaKUM O00pa3oM, pElIeHHE 3aJady CIOCOOCTBYET
camMopealn3aluy y4eHUKa. 3a/aund 00eCleunBal0T 3aKPEIJICHNE TeOPETHYSCKUX 3HAHWMU, ydaT
TBOPUYECKU MPUMEHSTh UX B HOBOU CUTYyalllH

B  mpomecce  pemenms  3amad y  yYamIuMXcs — BOCIUTBIBAaeTCS  TpyapomoOue,
[EJIEYyCTPEMIICHHOCTh, Pa3BUBACTCSI UYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO M HACTOWYMBOCTH B
JOCTHKEHUHM TOCTaBICHHOM 1enu. OJHOBPEMEHHO pEalu3ylOTCSd  MEXKIIPEAMETHBIE CBS3U,
MOKA3bIBAIOIINE IUHCTBO MIPUPO/IBI, YTO MO3BOJISIET Pa3BUBATH MUPOBO33PEHUE yUAIIUXCSI.

He.]]b Kypca: (I)OpMI/IpOBaHI/Ie Yy yqalmmxcs YMGHI/Iﬁ H HAaBBIKOB PCHICHUA 3a/1a4 pa3HbIX THIIOB, B
TOM 4HUCIIC U yCJ'IO)KHéHHLIX

3apaum Kypcea :

e VrioyOuTh 3HAHUS Y4YallUXCsl IO XHWMHH, HAYYUTh HX METOAMYECKH IPaBUIBHO U
NPaKTUYECKU FPPEKTUBHO peliaTh 3a1a4H.

JlaTh ydammmcs BO3MOYKHOCTb PEAJIN30BATh U Pa3BUTh CBOM MHTEPEC K XMMHUH.
Pa3BuBaTh yMeHuUs aHAIM3UPOBATh, CPAaBHUBATh, 0000IaTh, yCTaHABIMBATH IPUYMHHO-

CJICACTBCHHBIC CBA3H IIPU PCHICHUH 3a1a4

o CDOpMPIpOBaTB HaBBIK PCIICHUA U COCTABJICHUA HCCTAHAAPTHLIX 3a71a4.



TpeGoBanus k pe3yabTraTaM 00y4eHHUs
Ilpeomemnvie pesyrvmamot

- MPOU3BOJUTH PACUETHI IO XUMHUYECKUM (POpMYyJIaM: ONPEeIsITh CPEIHIOI0 MOJIEKYISIPHYIO
MacCy CMECH, OTHOCUTEBHYIO INIOTHOCTh I'a30BOM CMECH, COCTAB Ta30BOM CMECH;

- MPOU3BOJAMWTH BBIYMCIIEHUS COCTaBa PAcTBOPOB C UCIIOJIb30BAaHUEM MAacCOBOM 10U
PacCTBOPEHHOI0 BEILIECTBA, MOJISIPHON KOHILIEHTPAMH, PACTBOPUMOCTH;

- MPOM3BOJIUTH pPacUeThl 110 YPaBHEHUSM: BBIYHUCIATH OOBEMHBIC OTHOIICHHS Ta30B,
ONPEAENATh COCTAB CMECH, MACCHI MPOJYKTOB PEaKIUid, €CJIM OJTHO U3 PEArupyrolIuX BEIIECTB
IAHO B U30BITKE.

ONPEAENATH TOT UM UHOM THUII PAaCYETHOM 3a7a4H;

* aHAJIM3UPOBATH YCJIOBUS 33]a4H;

* BBISIBJISITh XUMHUYECKYIO CYLIHOCTD 3aJa4H;

* COCTaBJISATh YPABHEHUS BCEX XMMUUYECKUX MPOILIECCOB, 3a/IAHHBIX B YCIOBUSX 3a]1a4uu;

* YCTAHABJIUBATh CBSI3U MEXIY MPUBOAUMBIMU B 3a/1a4€ BEIMYUHAMU C MIOMOILBIO TPONOPLIUHI
WK aNreOpanyecKux ypaBHEHUI;

* YYUTHIBATH COOTHOIICHHSI MKy SAMHHUIIAMHA MEXITYHAPOIHON CHCTEMOMN (PU3NICCKUX
BennuuH (CH) 1 BHECHCTEMHBIMU €MHUIIAMU;

* IPOU3BOJIUTh MATEMATUYECKHUE PACUETHI;

* MCTOJIb30BaTh HECKOJIBKO CIIOCOOOB MPH PEIICHUH 33124

- JIeNiaTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOIIOICHUH, HU3yYCHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB M0 AHAJIOTUH CO
CBOMCTBAMH U3yYEHHBIX.

--CTPYKTYPHPOBATh U3yUEHHBI MaTEpHUal K XUMUICCKYIO HH(OPMAIIHIO, TTOTYYESHHYIO U3
JPYTrUX UCTOYHUKOB

Memanpeomemmvie pe3yibmamol

-UCIIOJIb30BaHUE YMEHHUM U HABBIKOB PA3JINYHbBIX BUJOB [103HABATEIBHOMN AEATEIBHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMS (CUCTEMHO-UH(POPMAIIMOHHBIN aHAIIN3,
MOJICTTUPOBAHUE) JUISI U3YUCHHSI PA3TIMYHBIX CTOPOH OKPYXKAIOIIeH NeHCTBUTENILHOCTH,
-HCII0JIb30BaHNE OCHOBHBIX MHTEIIEKTYAJIbHBIX ONepaluii: opMyaIupoBaHue TUIIOTE3, AHATU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNe, CHCTeMAaTH3allNs, BBISIBICHHE TPUUNHHO-CIIEACTBEHHBIX
CBs3€ii, IOMCK aHAJIOTOB;

-yMEHUE OIpeesaTh LeNU U 331a4u IeATeIbHOCTH, BBIOUPATh CPENICTBA peaTu3allui eI U
MPUMCHATH UX Ha IIPAKTUKE,

-yMEHHUE IeHEepUPOBaTh UJIEU U ONPENENSITh CPEICTBA, HEOOXOAUMBIE JJIsl UX pealln3allliu;

Jluunocmuvie pe3ynvmamesl 00yUeHUsL.

Vyammuiicss TOJDKeH:

* UCNnBIMbIBAMDb: TYBCTBO TOPJIOCTH 32 POCCUNCKYIO XMMHUECKYIO HAyKy U YBa)KEHUE K
HCTOPUU €€ Pa3BUTHUS; YBAXKEHUE U MPUHATUE TOCTHKEHUN XUMUU B MUPE; YBaXKEHUE K
OKpYXarouM (y4JaruMcsl, yYUTeNIsIM, POJUTENIM U Ap.)

* yMembs CIyHIaTh U CIBIIIATH MapTHEPA, IPU3HABATh MIPABO KaXKIAOr0 HAa COOCTBEHHOE
MHEHHUE U IPUHUMATh PEIICHUS C YIEeTOM MO3HUIMI BCEX YYACTHUKOB; CAMOYBaXXEHHE U
HMOIMOHAIBHO-TIOJIOKUTETHLHOE OTHOLIEHHUE K cele;

* yMemb. YCTAaHABIIMBATDH CBSA3b MEXKY LIEJIbI0 U3YUEHUS XUMHUH U TEM, JUISl YETO OHA
OCYILECTBIIsICTCS (MOTUBAMH ); BBITOJIHATH POTHOCTHYECKYIO CAMOOIIEHKY, PETYIUPYIOIIYIO
AKTUBHOCTbH JINYHOCTH Ha JTAIl€ €€ BKJIIOUEHUS B HOBBIN BUJ| I€ATEIbHOCTH, CBSI3aHHBIN €
HAyYaJIoM M3Y4YEHHUSI HOBOTO YU€OHOTO MpeMETa - XMMUH; BBIIOIHATh KOPPUTUPYIOIIYIO



CaMOOIICHKY, 3aKJIIOYA0IYIOCA B KOHTPOJIC HAaJl TPOUCCCOM U3YUCHUSA XUMHUU U BHCCCHUN
H€O6XOI[I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOIIUX 3TallaM 1 criocodam HU3YyUYCHUA KypCa XUMHHU,

IIpu u3yyeHun Kypca y4eHUK HAYUYMTCS:

® paCKphIBaThb CMBICII OCHOBHBIX XHMMHYCCKHUX MMOHATUMN «aToOM», «MOJICKYJIay,
«XAMHAYECKUMN SJIEMEHT», «IIPOCTOC BCHICCTBO», «CJIOXKHOC BCIICCTBO», «BAJICHTHOCTHY,

XHUMHYECKasd pe€aKlusi», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH,

® pACKphIBAaTh CMBICI 3aKOHOB COXpaHCHHSA MAaCChl BEHICCTB, IOCTOSHCTBA COCTaBa,

ATOMHO-MOJIEKYJISIPHON TEOPHUH;
® OIpeeNsaTh COCTaB BEIIECTB M0 X GopMyIaMm;
® BBLIYUCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 0 (hopMyJsie CoeIMHEHMS;

® BBIYHCIATH KOJIMYECTBO, 00BEM MIIM MAcCy BEUIECTBA IO KOJIUYECTBY, 00BEMY, Macce

peareHToB WK IPOAYKTOB PEAKIIMH;
® pAcKpbIBaTh CMbICI 3aKOHA ABOTaJipo;
® DPACKPBIBATh CMBICI MOHATHH «TeTI0BOM 3(h(PEKT peakuny, «MOISIPHBIIH 00beM»;
® BBLIUKCISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
®  PACKpBIBaTh CMBICH MOHATHUS «PacTBOP»;
®  BBHIUHCIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILLIECTBA B PaCTBOPE;

L4 IMPUTOTOBJIATH PACTBOPHI C onpeneneHHoﬁ MacCOBOM J0Jei pPacTBOPCHHOT'O BCHICCTBA,

Y4yenuk MOJIYYMT BO3SMOKHOCTb HAYUYUTHCH:

® BRIIBUraTh U INPOBEPSITH SKCIIEPUMEHTAJIBHO TUIOTE3Bl O XMMHUYECKUX CBOMCTBAX
BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHMUSI, UX CIIOCOOHOCTH BCTYINATh B XUMUUYECKHE PEAKIINH,
0 XapakTepe U NPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIINI;

YCTaHABJIMBATh NPUYMHHO-CIECJACTBEHHBIE CBS3M MEXIY NAaHHBIMU XapaKTEpUCTUKAMU

BCIICCTBA;
® O00OBEKTHUBHO OIICHUBATh MH(OPMAITHIO O BEIIECTBAX U XUMHUECKHUX MPOIleccax;

® Co31aBaTb MOJCINM M CXEMbI ISl PCUICHMS y‘—Ie6HI)IX 1 TI03HAaBATCJIBHBIX 3aJa4,
IIOHUMAaTb HCO6XO,I[I/IMOCTB CO6JIIO,Z[CHI/I$I Hpe)ll'[HcaHHfI, npeajaraMbix B HHCTPYKHUAX 110

HCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMUHU U Aap.



BocnurbiBaommii 1 pa3BUBaONINi NOTEHIHAT Y4e0HOr0 Kypca

Llenpto BOCOUTAHMSI M COLMAIM3AUM OOYYAIOLIUXCS Ha CTYHNEHHM OCHOBHOTO OOIIEro
00pa3oBaHus SBISIETCS COLMAIBHO-TIEIArOTUYECKasi MOJAJIEPKKAa CTAHOBJIICHHUS W Pa3BUTHUS
BBICOKOHPABCTBEHHOI'0, TBOPYECKOT0, KOMIIETEHTHOIO Tpa)kAaHuHa Poccuu, IpUHUMAIOLIEro
cynp0y OteuecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIEIO0 OTBETCTBEHHOCTh 3a HAcTosllee U
Oynymiee cBOedl cTpaHbl, YKOPEHEHHOTO B JYXOBHBIX U  KYJIbTYPHBIX TPaJAULIUAX
MHOTOHAalMOHAJIBHOrO Hapoaa Poccuiickoit ®enepaunu. B LeHTpe BOCHUTAHUS HAXOJIUTCS
JUYHOCTh peOEHKa, TroTOBas BKIIOYUTHCS B OOIIECTBO M TPUBHECTH B HEro CBOU
VH/IUBUYAJIBHBIN BKIIAI.

biaronapst Tomy, 4TO XUMHUSL OTHOCUTCS K €CTECTBEHHOHAYYHbIM JUCLUIIIIMHAM, OHA OKA3bIBAECT
BJIMSIHAE HAa BOCTIMTAHHE 00y4aromuxcsi, GOpMUPYET UX NPEACTABICHNE O KapTHHE
OKPY’KaIOIIEro YeJI0BEKa MUPA, a TAKXKE aKLEHTUPYET CBsI3b y4eOHOIro MaTepHaia ¢ pealbHbIMU
00BEKTaMU U SIBICHUSIMHU KU3HU . [IpeaMer XumMuu JaeT mKoJIbHUKaM MOHUMaHHE OCHOBHBIX
IPUHIUIIOB MUPO3AaHus, GOopMUpPYs KX MUPOBO33pEHHE, BOCIIUTHIBAS JIFOOOBb K IIPUPOJIE U
OepexHoe K Hell oTHoIIeHUE. Takke 3TOT IPEeMET YUUT PALlMOHAIBHOMY HCIIOJIb30BAHUIO
IPUPOIHBIX pecypcoB U OoraTcTB. OueHb BaKHO B ’TOM KOHTEKCTE TO, YTO XUMMS
yCTaHABJIMBACT MHTETPUPOBAHHBIC CBSI3U C OMOJIOTHEH, SKOIOTHeH, (PU3UKON 1 JpyruMH
HaykaMu. TakuMm 00pa3oM, OHa B KOMILJIEKCE B JPYTUMH MPEIMETaMU CTPOUT MPABUIbHYIO
KapTUHY MUpa y peOEHKa — MECTO U POJIb YEJIOBEKA B MUPE, IPUPOJIE U OOLIECTBE, €T0
OTBETCTBEHHOCTb, KOTOPYIO OH B CBS3H C 9TUM HECET, - T.€. 3TO HE IIPOCTO CyMMa 3HaHUi, HO U
UX MPAKTUYECKOE IPUMEHEHHUE, TECHO CBA3aHHOE C OCHOBHBIMU LIEHHOCTSIMH, CYLIECTBYIOIUMH
B HallleM OO1IeCTBE.

Conepxkanue Kypca
Tema 1. BBenenue.

Knaccupukanus tunoB 3amgay. PU3MKO — XHMMHYECKHE BEJIWYMHBI, HCHOJIb3yEeMbIE IPH
pemenun 3anad. [loHATHE O [ABYX CTOpOHAaX XUMHYECKOM 3aJaud — XUMHUYECKOH U
MaTeMaTUYeCKON. AHaIM3 XMMHYECKOM 3aJadu: OT COAEpXkKaHWs 3aladyd K BOIPOCY
(CMHTETMYEeCKHII MEeTOJl aHaiM3a) U OT MCKOMOM BEIMYMHBI K W3BECTHBIM (aHATUTHYECKH
meton). Mcnonp3oBaHue 3HaHUHM (PU3MKKM U MaTeMaTHKH MIPH PEILICHUH 3aJ1ay 110 XUMHUH.

Tema 2. 3a1a4u ¢ HCNOJIb30BAHUEM XUMHUYECKHUX (PopMYy.I.

Bbrunciienue OTHOCUTENbHONU MOJIEKYJISIPHOM Macchl BEIIECTBA [0 XUMUYECKUM (hopMysiaM U
MacCOBOH JIOJIM 3JIEMEHTA B BellleCTBE. BBIUMCIIEHUS C UCIIOJIb30BAHUEM MOHATUN «KOJIHYECTBO
BEIIEeCTBa» U «uucio ABoraapo».  OmpeneneHne MOJEKYISpHOM (GOpMyIbl BelIecTBa IO
MacCOBBIM JOJISIM JJIEMEHTOB M OTHOCHTENBHOM IUIOTHOCTH Ta3oB. Pa3nuyHble crnocoObl
pellleHusT OJHOM W TOM JK€ 3aJauu: COOTHOLIEHHE MAacC, CpPaBHEHHE MAacC, COCTaBIIEHUE
MPOMOPLUH, UCIONb30BaHUE KO3 (ULIMEHTa MPONOPLUOHAIBHOCTH, MPUBEIECHUE K €IMHUIIE,
yepe3 anredpanyeckyro (opmyiay, ¢ HCIOIb30BAaHMEM 3aKOHA SKBHBAJIEHTOB, IpaduuecKuit
MeTon pemieHus. dopmupoBaHHME YMEHHSI COCTaBISATh YCIOBUS 3a7ad C HCIOJIb30BaHUEM
BBIIICHA3BAHHBIX BEJIUYHH.

Tema 3. 3aga4u ¢ HCIOJIB30BAHUEM XUMHUYECKUX YPABHCHU.



Pemenue 3amau no anroputMy. BeluncieHue no XMMHUYECKOMY YpaBHEHHIO 00beMa rasza 1o
M3BECTHOMY KOJIMYECTBY BEILECTBA OJHOTO M3 BCTYNAIOUIUX B PEAKLUIO WIH MOJIYYaIOLIUXCS B
pe3ynbrate e€. Pacuer 00bEMHBIX OTHOLIEHUH Ia30B 10 XUMUYECKOMY YpaBHEHMIO. PacueTsl 1o
XMMHUYECKOMY YpPaBHEHMIO, €CIM OJHO U3 pearupyrollux BELIeCTB JaHO B M30bITKe.
Onpenenenne MaccoBOM WM 0ObEMHOM J0JIM BbIX0/a MPOJIYKTa OT TEOPETUYECKU BO3ZMOXKHOIO.
Bbruncnenne maccel uim o0beMa MNPOJYKTAa peaklUM 10 H3BECTHOM Macce WM O0beMY
MCXOJJHOI'O BEUIECTBA, COAEPKALLETO MPUMECH. PacueTsl 110 TEpPMOXUMUYECKUM YPABHEHUSIM.
Pemenne 3agad Cc HMCHONB30BaHUEM DA3JIUYHBIX CIOCOOOB: COOTHOLIEHHWE MAacC BEULIECTB,
CpaBHEHHE MacC BEIIECTB, COCTABJICHHWE TMPOMOPIUH, HCIIOIb30BaHuEe Kod(dduimenra
IPONOPLUOHATIBHOCTH, IPUBEACHUE K €IUHMLE, u4epe3 anredpandeckyro Qopmyiy, ¢
UCTIOJIb30BAaHUEM 3aKOHA SKBUBAJICHTOB, rpaduueckuii Metos pemeHus. CocTaBiIeHne yCIOBUI
3a]]a4, OCHOBaHHBIX HA XUMHUYECKHUX IIPOLECCaX.

Tema 4. 3aga4yu Ha pacTBOPBHIL.

MaccoBast u 00beMHasi J10Ji1 KOMIOHEHTa B CMECH. BbruncieHne MaccoBOW 10JIM M MacChl
BElIECTBA B PACTBOPE, INPUTOTOBJIECHHOM CMEILIMBAHUEM JIBYX PACTBOPOB WM pa3daBiieHUEM
KOHIIEHTPUPOBAHHOTO pacTBOpa BOJOW. Mcronb30oBaHHe pa3IUYHBIX CIIOCOOOB IS PELICHUS:
IPAaBWJIO CMELIEHUS, anreOpauyecKuid, «IpaBWJIO KpecTa», MPOBEACHUE IOCIIEI0BATEIbHbIX
pacueToB. MossipHass KOHIEHTpPAlLlMs PAcTBOPOB M BBIYMCIEHHWE MOJSPHOW KOHILIEHTPALUU.
CocraBiieHue ycaoBHi 3a/1a4 Ha PacTBOPBI.

Tema 5. KomnjiekcHbIe 3a1a4H.

Penrenne 3aa4 Ha BBIYUCJICHHUC MACChl KOMIIOHCHTOB CMCCH pPa3JIMYHbIMU CHOCO6aMI/IZ
COCTaBJICHHMEM alre0panvyecKkoro ypaBHEHHUS C OJIHUM HEU3BECTHBIM, JIBYX YPaBHEHUH C JBYMsI
HEU3BECTHbIMU. ['paduueckuii cnoco0 pemenuss 3aaad. Pemenue B oOmeMm  Buje.
DopMHUpPOBAHHUE YMEHUS COCTABJIATh YCIOKHEHHBIE 3aa4H.

Tema Kon ILnanupyemMsblie 00pa3oBaTe/ibHbIE Pe3yJIbTAThI BocnurareabHbli
nyec YYaluxcs 0 Kaskaoi reme MOTEeHLHAJ YPOKA
TBO
4aco
B

Tema 1. 2 IIpenmerHsbie

BBenenue . | yaca | BoinyckHUK Ha 0a30BOM YPOBHE HAYYUTCS

pPacCKpbiBaTb CMBICJI OCHOBHBIX XHWMHUUCCKHX
MMOHSTHM «aTomM», «MOIJICKYJIay, «XUMUAYECKUHN
QJICMCHT», «KIIPOCTOC BCUICCTBO», «CJIOKHOC BCIICCTBO»,
«BAJICHTHOCTB», «XUMHUYCCKAsA pCaKuusA», HCIOIb3Yysa

3HAKOBYIO CUCTEMY XMMUH; Bocnuranue
BeinyckHUK Ha 0a30BOM ypOBHE IOJIYYHUT TPYIOTI00uS,
BO3MOKHOCTb HAYYUThCH CO3HATEJIBHOTIO,

CO3/1aBaTh MOJIETM M CXEMbl JJIs pelIeHus] y4eOHbIX U
MMO3HABATEJIbHBIX 337124

MeTanpeamMeTHbie

YMCHHC OIIPCACIIATH LHCIIU U 3ala4U ACATCIbHOCTH,
BBIOMpATh CPEACTBA peaU3alMK LEIN U MPUMEHSTh UX

TBOPYECKOTO OTHOIICHHUS
K 00pa3oBaHUIO, TPYAY H
KW3HU, TOATOTOBKA K
CO3HATEJIILHOMY  BBIOODY
npodeccun




Ha MPaKTHKE

Tema 2.
3amauu ¢
HCIIO/IL30B
aHueM
XUMHYECK

ux popMy

qaco

IMpeamerHbie
BbinycKHUK Ha 0a30BOM ypPOBHE HAYUMTCS

MPOU3BO/IUTH PACUETHI M0 XUMHUYECKUM (OpMYyIIaM:
OMPEIEATh CPEAHIO MOJIEKYJSIPHYIO MacCy CMECH,
OTHOCUTENIbHYIO TIJIOTHOCTh Ta30BOM CMECH, COCTaB
ra3oBOi cMecH
BbinycKHUK Ha 0a30BOM YpPOBHE MOJIYYUT
BO3MOKHOCTH HAYYUTbCS

IMPOU3BOAUTL BBIYUCICHUA COCTaBa PACTBOPOB C
WCIIOJIb30BAaHUEM  MacCOBOM  JIOJIM  PAaCTBOPEHHOTO
BEILIECTBA, MOJISIPHOW KOHIIEHTPALIUU, PACTBOPUMOCTHU

MeTtanpeamMeTHble
CO3/1aBaTh MOJICNIM M CXEMbI Ul PEUIeHUs y4eOHBIX H

IIO3HABaTCJIbHBIX 3aJ1a4

Tema 3.
3anauu ¢
UCIIOJIb30B
aHUEM
XUMHYECK
ux
yYpaBHEHUH

13
4aco

IIpexmeTHbIe
BbinyckHUK Ha 0a30BOM YPOBHE HAYYHMTCS
BBIUUCIIATh KOJINYECTBO, 00BEM MIIM MaccCy BELECTBA I10
KOJINYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB
peakuuu

WCIOJB30BATh PA3IMYHBIE CHOCOOBI: COOTHOIICHHE
Macc BeIECTB, CPABHEHUE MacC BELIECTB, COCTaBJICHUE
IIPOIOPLIUH, UCII0JIb30BaHUE koo PunmenTa
IPONOPLIMOHATILHOCTH, MPUBEACHUE K EIUHHULE, depe3
anredpandeckyro hopmyy
HaxoAuTh  OOBEMHblE  OTHOUIEHWS  Tra3oB IO
XUMHAYECKOMY YpaBHEHHIO. PacuuteiBath o
XUMHUYECKOMY YPaBHEHHIO, €CIIM OJIHO U3 pearupyromux
BEIIECTB JaHO B N30BITKE
BbinyckHUK Ha 0a30BOM YPOBHE NOJIY4HT
BO3MOKHOCTH HAYYHTbCS
OOBEKTHBHO OILIEHUBATh MH(POPMALMIO O BEIIECTBAX U
XUMHAYECKHX TPOIIECCax
MeranpeamMeTHble

CO3/1aBaTh MOJIEIM U CXEMBI

y4eOHBIX M MTO3HABATENbHBIX 33734

JUISl  pelieHus

Tewma 4.
3amauu Ha
pacTBOPHI

qaco

IIpenmerHbie

BrinyckHUK Ha 0a30BOM yPOBHE HAYYHMTCH
BBIYHUCIISITH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B
pacTBope;

PaCKpBIBATh CMBICIT MIOHATHSI «PACTBOPY;

BBIYUCIISITH MACCOBYIO JOJIF0 PACTBOPEHHOTO BEIIECTBA B
pacTBope.

BoinyckHuk Ha 0a30BOM YpOBHE TMOJYYHMT
BO3MOKHOCTH HAYYUTbCS

Hcnonb30BaTh pa3muyHbIE CIOCOOBI JJSI  PEIICHUS:
MpaBUJIO  CMEIICHUs, alreOpandecKkuii, «IpaBUIIO
KpecTay, IPOBEJICHUE MOCIIEI0BATEIbHBIX PACUETOB.
MeTanpeamMeTHbie

AKTYAJIM3UPOBATE TMOHATHUC MKW CYXIACHHUC, U

Llennoctu:
3HaHUE,
MMO3HAHUIO

Hay4yHOE

CTPEMIICHHE K

U  HCTHUHE,

Hay4Has KapTUHA MUpa,

HPABCTBEHHBII

Y4ECHHUS

CMBICJI
u

CaMOO6pa3OBaHI/IH.




OTOXICCTBJIATH C HHUM COOTBCTCTBYIOH_[I/IG
CYIIIECTBEHHBIC MTPU3HAKU OJTHOTO UJIK OoJiee 00BEKTOB

Tema 5.
Kowmmekc
HbBIE
3a7a4u

qaco

IMpeamernbie

BbinycKHUK Ha 0a30BOM YypPOBHE HAYUMTCS
CTPYKTYPUPOBATh U3YYCHHBIM MaTepual i XUMUUYECKYIO
nHpopmaruto,

KCII0JIb30BaTh Pa3IMYHbIC CIIOCOOBI ISl PEIICHUS 3a]1a4
BbinycKHUK Ha 0a30BOM YpPOBHE MOJYYUT
BO3MOKHOCTh HAYYUTbCS

CocTaBisATh IJ1aH PELICHU 3a1a4 U UCII0JIb30BATh
3HAHUS XUMHH, (PU3UKU ¥ MAaTEMaTHUKU
MeTanpeamMeTHbie

YMEHUE ONpeNeNsATh Leld M 3aJadyd JACSTEIbHOCTH,
BBIOMpATh CPEACTBA pealu3aliy e U MPUMEHSITh X
Ha MPaKTHUKE

Hroro: 34 yacos
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