MMHUCTEPCTBO ITPOCBEILEHN POCCUNCKON ®EJIEPALTN
MunuctepctBo 006pazoBanus CapaToBckoi 0bmacTu
A nvuHKCTpanys BoibCKOro MyHHIIMIIAIBHOTO palioHa
MyHunumnagsHoe 0011eo0pa3oBareabHOe yupekaeHue BonbCckoro MyHununaipHoro paiiona «l ' uMHa3us uMeHI
I'epost CoBerckoro Coro3za B.B. Tananuxuna
r. Bonscka CapatoBckoit o01acTu»

YTBEPXJIEHO
Mupexrop ['mmHa3uu r. Bonscka

0O.B. Ulemenesa

[Tpuka3z Ne 277
or« 29 » aBrycra 2023r.

PABOYAA ITPOTPAMMA

3JIEKTUBHOI'0 Kypca

«Cl10KHBIE BOIIPOCHI XUMHUH)»

JUIsL O0yYaroIuXxcsl 8 KJIacCoB

MognucaHo undpPoOBOI NOANMCHIO:

MYHULIMNANTbHOE
TMMmHa3uA r. Bonbcka OBLLEOBPA3OBATE/IbHOE YYPEXOEHWE
WeweHesa Onbra BanepbesHa BOJIbCKOIO MYHMLUMNANIBHOIO
0d3dde800f85853090b85d4d0e46bbd4 PAVOHA "TUMHA3MA UMEHW TEPOS

[elicteutenen: c24.01.2023 no 18.04.2024  COBETCKOTI'O COIO3A B.B. TANNAJINXUHA
I. BOJIbCKA CAPATOBCKOW OBJTIACTI"
Hata: 2023.11.21 10:33:01 +04'00'

Boabck, 2023



IosicHUTEIBLHASA 3aNIMCKA.

CoBpeMeHHBII CTaHJapT colepXaHMs 00pa3oBaHMs MO XUMHM MpeAyCMAaTpUBAeT CO3JaHHUE YCIOBHM IS
AOCTHIXKCHUSA YydJalllUMHUCA CICAYIOIHX ueﬂeﬁ: OCBOCHHME OCHOBHBIX ITOHSTHH M 3aKOHOB XUMHHU, OBJIaACHHEC
YMEHUSMH IPOU3BOIUTH pacuéThl HA OCHOBE XUMUYECKUX (POPMYJI BELIECTB U YPAaBHEHUH XUMUUYECKUX PEAKIIMA;
Pa3BUTHUC TO3HABATCIIBHBIX HWHTCPCCOB W HUHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B nmponecce MNpoOBCACHUA
XMMHUYECKOI'0 3KCIIEPUMEHTa, CaMOCTOSATEILHOTO NPUOOpETEeHUs] 3HAHUN B COOTBETCTBUU C BO3HUKAIOUIMMU
KHN3HCHHBIMHU HOTp€6HOCT$[MI/I; MMPUMCHCHUC MMOJTYYCHHBIX 3HAaHUH 1 YMGHI/Iﬁ AJI pCHICHUA IMPAKTUYCCKUX 3ada4d
B IIOBCEJHEBHOM XM3HM; BOCIIUTAHUE OTHOLICHUS K XUMHH KaK K OJHOMY U3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U IEMEHTY O0ILEeYeI0BEYECKON KYIbTYPBI.

Pemienue 3a1a4 1 BHIIOJIHEHUE YIIPAKHEHUH 3aHUMAET B XUMHUECKOM 00pa30BaHUU Ba)KHOE MECTO, TaK Kak
3TO OAMH U3 NPUEMOB 00YUEHUS, TIOCPEACTBOM KOTOPOro oOecreunBaeTcs 6oiee riry0oKoe U MOJHOE YCBOCHHE
y4yeOHOro marepuana mo XuMuu. YToObl HAyYUThCS XMMHUHU, MU3Y4YEHHE TEOPETHYECKOTr0 Marepuana JOJDKHO
COUYCTAThCA C CUCTCMATHYCCKUM HCITIOJIb30BAHUCM PCHICHUSA PA3JIMYHBIX 3a/la4 U BbIIIOJIHCHUA ynpa)KHeHI/If/i

Perienue 3a1a4 1 BINOJHEHHUE YIIPAKHEHUN COCHCTBYET KOHKPETU3ALMK U YIIPOUECHHUIO 3HAHUM, pa3BUBAET
HaBBIKM CaMOCTOSITEIbHON pa6OTI)I, CJIYKUT 3aKPCIVICHHUIO B MMAMATH YUallUXCA XUMHUYCCKUX 3aKOHOB, TGOpI/Iﬁ
U BaXHEWIIMX MOHATUH. BbImonHeHue 3agaun ynpakKHEHUH pacUIMpsieT KpPYro3op YYaluxcs, MO3BOJISET
YCTaHaBJIMBATb CBA3U MCXKAY ABJICHHUAMH, MCKIY HpHQHHOfI Hn CICACTBUCM, pPa3BHBACT YMCHHC MBICIIMTH
JIOTUYECKH, BOCHHUTHIBAET BOJIO K IPEOJOJCHUIO TPYAHOCTEH. YMeHHMe pelarh 3a/aud, BBINOJIHATh
YOpaXHCHUA SABJIACTCA OJHHUM U3 rokazareiei YPOBHA pPasBUTHUA XUMHYCCKOI'0 MBINUJICHUA Y4YalluXcCs,
IIIyOMHBI YCBOCHUS UMM Yy4E€OHOT0 MaTepuaia.

IIporpammMa 371€KTHBHOroO Kypca «XUMHs B 3ajayax M YHPaXHEHUAX» NpeJHa3HAueHa JUIs ydauuxcs 8
KJIacCoB 0011€00pa30BaTeNbHON IKOIBI. B MIKOIBHON mporpaMMe CymIeCTBYET SMHU30AMYECKOE BKIIOUYCHHE
pacyeTHBIX 33Ja4 B CTPYKTYPY YPOKa, YTO CHUXKAET JUIAKTUUYECKYIO POJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH,
U MOXKCT HNPUBECTU K IMOBCPXHOCTHBIM HNPCACTABICHUAM Yy ydalllUXCsId O XMMU3ME IIPOLCCCOB B IIPUPOAC,
TEXHUKE M BBI3BaTh 3aTPYAHEHHs B JaJbHEWIIEM M3ydyeHUU XUMHH. CO3HATENbHOE U3yYEHHE OCHOB XMMHH
HEMBICIIMMO 0€3 MOHHUMAaHHS KOJHYECTBEHHOM CTOPOHBI XMMHUUYCCKHX ITPOLECCOB. Peanmaum[ ImporpaMmaI
OCYILECTBIISICTCSI HA OCHOBE MEKIIPEIMETHBIX CBsI3€il XUMHM C MaTeMaTUKOH, (PU3UKOH.

OOyueHue mo MporpaMMe 3JEKTHBHOTO Kypca IOMOXKET y4alluMCsl OCYIIECTBUTH BHIOOp mpodwmiast uis
nocjenyomero o0ydeHus B CTapUIMX Kjaccax, a YYUTEIH AAacT BpeMs Ul 3aKpeIUIeHUs HPOrpaMMHBIX
HaBBIKOB M YMEHUH IO XUMUH.

ue.]]b Kypca: Cco3aaTb YCJIOBUA JId p€aln3allid MUHHUMYMa CTaHAapTa COACPIKaHUA O6p8.30BaHI/I$[ 3a KypcC
OCHOBHOI IIKOJIBI, OTpa6OTaTI) HaBbBIKK PCIICHHA 3aJad W IMOATOTOBUTH HIKOJIBHHUKOB K Ooitee FJIy6OKOMy
OCBOCHHIO XMMHHU B CTAapIINX KJIaCCax.

OcCHOBHBIC 321291

- OGecnieueHune MKOJILHUKOB OCHOBHOM U TJIaBHOM TeopeTnyeckoi nHpopMaiuei;

- OTpaboTaTh HAaBBIKM PELICHUS IPOCTEUIINX 3a/1a4;

- Hagyatpe ¢opmMupoBaTh CBSA3b MEXIY TEOPETUISCKUMH M MPAKTHYECKIMH 3HAHUSMH yJaIluXCs;
- [logroroBute HEOOX0OMMMYIO 0a3y ISl pEIICHUS PAa3IMYHBIX TUIIOB 33/1a4 B CTApIIMX KJlaccax.

CopepxaHue COOTBETCTBYET MHMHHMMAJIbHBIM TpeOOBAaHUAM CTaHIApTa OOpa3oBaHMs, a TaKXKe COAEPIKUT
HEKOTOPBI MaTepuai 1o yriayOJeHuIo Kypca XUMHUU B 8Kiiacce, Ha KOTOPBIHA ciielyeT oOpaTUTh BHUMAHUE AJIs
YCHEIIHOTO H3Y4YeHMs Jaiee (KpUCTaUIOTUAPAThl, pa3JIMyHbIE CIOCOOBI BBIPAXEHUS COCTaBa pacTBOpA,
pasiauyHble CHOCOOBI MPHUTOTOBJICHHS HEOOXOAMMOIO pacTBOpa; KauecTBEHHBbIe peakuuu). Kaxmas tema
COZEPKUT HEOOJBIION TEOPETHUYECKH MaTephall, a TJIaBHOE — OOJBIIOE KOJMYECTBO PA3NIMYHBIX 337ad. DTO
HeoOxoauMo st (OopMHpPOBAaHUS W pa3BUTHS HABBIKOB aHallM3a, CpaBHEHUS, 000OIIEHUs, caMoaHaIu3a U
CAMOKOHTPOJISl, YMEHHH YCTaHABIMBATh NMPUYUHHO — CJICICTBEHHBIC CBS3W MEXKIY pPa3IUYHBIMUA (aKTaMmu,
YMEHHH JIeN1aTh BBIBOJIbI, OTCTAUBATH CBOIO TOUKY 3PEHHS.

IIponosxkuTebHOCTL Kypcea 34 yaca, 1yac B Heaenno

I/ISYLIGHI/IG XMMHH B 8 Kjacce HaIpaBJICHO Ha JOCTHIKCHUC O6y‘laIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U

MPECAMETHBIX PE3YJIbTATOB OCBOCHUA yqeGHoro npeamceTa.

JIMYHOCTHBIE PE3YJIBTATBI



2)

JIM4HOCTHBIE PE3yNbTAaThl OCBOSHHS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHUS JOCTUTAIOTCS B XOJIE
00y4eHHsS XMMHHU B €AMHCTBE Y4€OHOW M BOCHUTATENBHOM NesTenbHOCTH OpraHu3alii B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUNCKUMH COLMOKYJIBTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMH, IPUHATBIMU
B 001I[eCTBE MTPaBUJIaMM U HOPMaMHU IOBEAECHUS U CLIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLMAIN3alK 00yYaroIUXCsl.

JInuHOCTHBIE pe3ynbTaThl OTPaKaOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:

ITaTpuoTHYecKOro BOCIUTAHUA

1) ILleHHOCTHOrO OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO,
MOHUMAHMs 3HAYEHUS XMMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BIAlETh
JOCTOBEPHOHN MH(pOpMaLKel 0 IepeoBbIX JOCTHKEHUSX U OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XMMHH,

3aUHTCPCCOBAHHOCTH B HAYUHbBIX 3HAHUAX 00 YCTpOﬁCTBe Mupa u O6H.I€CTBa;

I'paxkmaHckoro BoCIUTAHUS

HpeZ[CTaBJIeHI/IH 0 cConuaJIbHBIX HOpMaX 158 HpaBI/IJIaX MECKIINYHOCTHBIX OTHOIHGHI/Iﬁ B KOJIJICKTHBC,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO-IIOJIE3HOM, Y4eOHO-MCCIeA0BaTEIbCKOM, TBOPUECKON
U JPYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATEeIbHOCTHU MPH BBITOJIHEHUN
yT-I€6HI)IX, IIO3HABAaTCJIIbHBIX 3aJa4, BbIIIOJJTHCHHUHN XHMHYCCKUX 3KCH€pI/IM€HTOB, CO3JaHUHN yT-I€6HI)IX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIM B MPOIIECCE ITON yueOHOM NeSTeNbHOCTH;
TOTOBHOCTH ONLCHUBATH CBOE IIOBCACHHUC U HOCTyHKI/I CBOHUX TOBapI/IIIIGf/'I C II0O3ulinun HpaBCTBeHHHX nu

MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIN MOCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33PEHYECKUX IMPEACTABICHUI O BEIIECTBE U XUMHUYECKOW pEaKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABISAIONIMX OCHOBY ISl IOHUMAHUS CYIIHOCTH HAy4YHOMH
KapTUHBI MHpA; TPEJICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS TMPUPOIBI, B3aHMMOCBS3IX
YEJIOBEKA C MPUPOAHON CPEOH, O POJIM XUMUHU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

4) TO3HABaTEIbHBIX MOTHMBOB, HAIIPABJIEHHBIX HA MOJYYCHUE HOBBIX 3HAHUM MO XHUMHUH, HEOOXOIUMBIX
U1 00bACHEHUS HAOI0JaeMBbIX MPOIIECCOB U SIBJICHHIA;

5) mno3HaBaTENbHOM, WH(POPMALIMOHHOW W YHUTATENbCKOM KYIbTYpPbl, B TOM YHCIE HAaBBIKOB
CaMOCTOSITENIbHOM  paboThl € y4eOHBIMH TEKCTaMM, CIPABOYHOW JUTEPaTypoi, JOCTYITHBIMHU

TEXHUYECKUMHU CPeJICTBaMU MH(OPMALIMOHHBIX TEXHOJIOTUH;

6) wmHTEepeca K OOYYEHHI0 M TMO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOM U MCCIEAOBATEIbCKOM JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY

HAITpaBJICHHOCTHU U YPOBH: 06yquI/m B ,I[aJ'ILHeﬁHIeM;

®opMHupOBaHUs KYJIbTYPbI 310POBbS

7) OCO3HaHMs LICHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3J0pPOBBIO, YCTAaHOBKM Ha
3J10pOBBIM 00pa3 KU3HU, OCO3HAHUS IOCJIEICTBUN W HENPHUATHS BPEIHBIX NPUBbIUEK (YHOTpeOseHus
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUs1), HEOOXOMMOCTH COOII0A€HUS TPaBUil 0€30IaCHOCTHU MPHU 0OpallleHNH

C XUMHWYCCKHUMHU BCIICCTBAMU B 6I>ITy n peaﬂBHOﬁ KHN3HU,

TpynoBoro BocnuraHus
8) WHTepeca K MPAaKTUUYECKOMY H3ydeHHUIO mpodeccuili U Tpyda pa3IUuyHOrO poja, YBaOXKEHUE K TPYyLy U

pe3yabpTaTaM TPYAOBOM AESITEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHHUS PEIMETHBIX 3HAHUN 110 XUMHH,
OCO3HAaHHOTO BBIOOpAa MHIMBHUIYaJbHOW TPAEKTOPUHU MPOJIOJKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH; YyCHENIHOM
npoeCCUOHATBHON  JEATENBHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHH; TOTOBHOCTH aJallTUPOBATHCS B

npodeccuoHanbHoil cpese;



IK0JI0rn4YecKoro BOCIUTAHUSA

9) SKOJOTUYECKH 11eJIeCO00pPa3HOTO OTHOILIEHUS K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3eMjie, OCHOBE €€
CYLIECCTBOBAHMS, TMOHUMAHUS IIEHHOCTH 30pOBOr0 M 0Oe30macHOro oOpas3a >KH3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY M MCHXHUYECKOMY 3JI0POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHIMS
paBwJI 0€30MaCHOTO MOBEACHUS TIPHU padOTe ¢ BEIICCTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIINX 370POBHIO
¥ >KU3HH JTIOJCH;

10)  cnocOOHOCTH TPUMEHATH 3HAHMS, MOJy4aeMble IPU M3YUYCHUM XUMUH, IS pEIIeHUs 3ajad,
CBS3aHHBIX C  OKPYXAlOUIeHl NpPUPOJHON Cpelol, TMOBBIIMICHUS YPOBHS SKOJIOTHYECKON KYIbTYpHI,
OCO3HAaHUs II00AILHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJieM U MyTel WX pelieHus: MoCpeCTBOM METOIOB

XUMUU;

11)  SKOJIOrMYECKOTrO  MBIIUICHHs, YMEHMS  PYKOBOJACTBOBAaTbCA MM B II03HABaTEIbHOM,

KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.
METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYMMBIC IS (HOPMUPOBAHHS MHPOBO33PECHUS
oOIIeHayYHBIC TOHATHS (3aKOH, TEOPHs, IPUHIIUIL, TUTIOTE3a, (PaKT, cucTemMa, mpoIecc, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHUU W3
3TUX MpeIMEeTOB (OPMHUPOBATH MPEACTABICHUE O LIEJTOCTHON HAaydyHOM KapTHHE MHUpA, U YHUBEpCAJIbHbIE
yyeOHble JAeWcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJATHUBHBIE), KOTOpPbIE OOECIEUMBAIOT
(dbopMHpOBaHHE TOTOBHOCTM K CAMOCTOSTEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBICHMIO Yy4yeOHOMU
JESTEIBHOCTH.

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOSHHUSI 00pa30BaTENbHON MPOTrpaMMbI 10 XUMHUH OTPAXKAIOT OBJIAJICHHE

YHHUBCPCAJIbHLIMHU ITO3HABATCIIbHBIMU Z[CflCTBI/I?[MH, B TOM 4HCJIC:

ba3zoBbIMHM JIOTHYeCKHMHU el CTBUSIMU

1) ymMmeHreM HCHOib30BaTh NPUEMBI JOIMUYECKOI'O MBIIUIEHUS NP OCBOCHUM 3HAHHM: pacKpbIBaTh
CMBICI XMMHYECKHX IMOHATUN (BBIAEIATh UX XapaKTepHble NPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
IPYTUMH TOHATUSIMH), HCIIOJIB30BaTh MMOHATUS JUIsI OOBSCHEHHS OTHCIHbHBIX (DAaKTOB W SIBICHUI,
BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCH(PHUKAIIMA XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIuii;
yCTaHaBJIMBaTh IPUUHUHHO-

CIICZICTBEHHBIE CBSI3M MEXJy OOBEKTaMH H3YyYEHUS; CTPOUTh JIOTHUECKUE pacCyKICHHs (MHIYKTUBHBIE,
JeTlyKTUBHBIE, 10 aHAJIOTUH); JeJaTh BHIBO/IbI U 3aKIIOUCHMS;

2) yMeHMeM @pUMEHATb B IpollecCe T[O03HAHWA MOHATUSA (NpEeIMEeTHble M  MeTalpeiIMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUU, IPEOOPa30BbIBATh LIMPOKO IIPUMEHSEMBIE B
XMMHW MOJICNbHBIC TPEACTABICHUS — XUMHUYECKUU 3HAaK (CHMBOJ JJIEMEHTa), XMMUYecKas (GopMmyna H
ypaBHEHHE XHMHYECKOW pEaKIuu — MpPH PEUIeHHH Y4eOHO-NO3HABATENBHBIX 331a4; C YYETOM ITHUX
MO/JICJIbHBIX MPEJICTABICHUH BBIABIATh U XapaKTE€PU30BaTh CYLIECTBEHHbIE MPU3HAKU U3Y4aeMbIX OOBEKTOB
— XMMHYECKHX BEIECTB U XUMUYECKUX
peaklMii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIECICTBEHHBIE CBSI3M M IPOTHBOPEYUS B
U3y4yaeMbIX Ipolieccax W SBJICHUAX; MpeanaraTb KPUTEPUU Ui BBISIBICHUS 3TUX 3aKOHOMEPHOCTEH U
MIPOTHBOPEUHIA; CaMOCTOATENBHO BBIOMpAaTh croco0 pemieHus ydeOHOW 3amaun (CpaBHHMBATH HECKOJIBKO
BapHaHTOB pELICHUs, BBIOMpPAaTh Haubojee NOAXOAAIMA C YYETOM CaMOCTOATEIbHO BBIJEIEHHBIX
KpUTEPUEB);

Ba3oBbIMHM Hcci1e10BaTeILCKMMH 1eHCTBUSIMH

3) yMeHueM HCIOJIb30BaTh OCTaBIEHHbIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MIO3HAHUS, @ TAK)KE B KAUeCTBE



OCHOBBI JJIsA (1)OpMI/IpOBaHI/IH TUIIOTE3LI 110 MPOBCPKE MPABHUIIBHOCTU BBICKA3bIBACMBbIX CY)KILGHI/II;'I;
4) an06peTeHHe OIIbITA 110 TJIaHUPOBAHUIO, OPIraHU3alMU U NPOBCACHUIO YYCHUYCCKUX SKCIICPUMCEHTOB!

YMCHUC Ha6J'IIO,I[aTI> 3a XO040M IIponecca, CaMOCTOATCIIBHO ITPOTrHO3UPOBATH €ro pe3yJibTar, (1)OpMy.]'II/IpOBaTI>
O606H.I€HI/I$I U BBIBOABI IIO PE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, HMCCJICOAOBAaHHA, COCTAaBJIATH OTYET O

IIPOJIeJIaHHOM padoTe;

Padoroii ¢ nndopmanmei

5) yMeHueM BBIOMpPATh, aHAIM3UPOBATH U WHTEPIPETUPOBATH MH(POPMAIMIO PAa3IMYHBIX BHIOB M (hopm
MNpEACTABJICHHUA, IOJIYYAaCMYIO M3 PA3HbIX HCTOYHHUKOB (Haquo-nonmepHaﬂ JUTeparypa XUMHUYCCKOI'O
COZIepKaHus, CIpPAaBOYHBIE IMMOCOOMS, pecypchl MHTepHeTa); KPUTHYECKH OIEHHBATH IMPOTUBOPEUUBYIO M

HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM MPHUMEHSTh pa3IMYHbIE METOJAbl U 3alpochl MpU TOUCKE U OTOOpe uHpopManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [UIsl BBIMOJTHEHHS YYEOHBIX M TIO3HABATEIBHBIX 3a]ady
ONPEEIEHHOTO TUMA; NPUOOpPETEHHE OmbITa B 00JaCTH  WCIOJIB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TGXHOHOFHﬁ, OBJIAJICHUC Ky.HBTypOfI AKTUBHOI'O HMCIIOJIB30BaHUA PA3JIMYHBIX IMOHUCKOBBIX
CHCTEM; CaMOCTOSITENIbHO BHIOMPATh ONTUMAIIbHYIO (OpMY IpEACTaBIeHUS HHPOPMAIIUU U WILTIOCTPUPOBATD
peliaeMble 3aa4u HECIOKHBIMU CXeMaMu, IuarpaMMaMu, ApyruMu GopmaMu rpaduku 1 UX KOMOWHAIMSIMU;
YMEHHEM HCIOJb30BaTh W aHAIM3UPOBATh B TIpolLecCe YYEOHOW M HCCIENOBATEIbCKON JeATEIbHOCTH
I/IH(l)OpMaLII/IIO O BJMAHHWU [IPOMBINUICHHOCTH, CCJIBCKOT'O XO3IUCTBA WU TpaHCIIOpTa Ha COCTOAHUC
OKpY>Karollel NPUPOIHON CPEBI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMHU [1€ICTBUSIMH

7) yMEeHHEM 3a/aBaTh BOIPOCHI (B XOJ€ IUaiora W/Hiu JUCKYCCUU) MO CYIIECTBY OOCYKIaeMOM TEMBI,
(bopMyIHpPOBaTh CBOM MPEIOKEHUSI OTHOCUTENIBHO BBIMOJHEHUS MTPEIJIOKEHHOM 3a/1a4H;

8) mpuoOpeTeHrne OmbiTa MPE3CHTAIMU PE3YJIHTATOB  BBIOJHEHUS XHMHUYECKOTO0 HKCIIEPUMEHTA

(;1aGopaTopHOTro OMbITa, Ta00PATOPHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

9)  3amHTEpEeCOBaHHOCTb B COBMECTHOW €O CBEPCTHHKAMM I103HABATEIBHOW M HCCIIENOBATEIBCKON
JESTeIbHOCTH IPU PELICHUH BO3HMKAIOIUX MPOOJEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIVIACOBAHUSA
no3uuui (oOcykaeHusi, oOOMEH MHEHUSMH, «MO3IOBbIE IITYPMbI», KOOpJAUHALMSI COBMECTHBIX JEUCTBU,
olpesiesIeHUE KPUTEPUEB MO OLIEHKE KaueCTBA BHIIIOJHEHHON pabOoThI U JIp.);

YHuBepcaabHBIM H PeryJaTHBHBIMH AeHCTBUAMHU

10)yMeHueM CaMOCTOSITEIBHO ONpEAENATh LEIH JEATENIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJUPOBaTh M MpPHU HEOOXOTUMOCTH KOPPEKTHPOBATh CBOIO JEATENIBHOCTh, BbIOMpaTh Hambosee
3G deKTUBHBIE CIIOCOOBI PEUIeHHs Y4eOHBIX M MO3HABATENBHBIX 3aj[ay, CAMOCTOSTEIbHO COCTAaBIIATH WM
KOPPEKTUPOBAaTh NPEJIOKEHHBIA AJITOPUTM JCHCTBUN IIPU BBINOJIHEHUHU 33JaHUM C Y4ETOM IOIY4YEHUS
HOBBIX 3HaHUN 00 wH3yyaeMblX OOBEKTaX —  BELIECTBAX M pEaKUMsX; OLIEHUBATb COOTBETCTBUE
IIOJIy4E€HHOT'O PE3yJIbTaTa 3asBJICHHOM LIENH;

11) yMmeHueM HMCHOJIB30BATH U AHAIU3UPOBATH KOHTEKCTHI, Pe/jIaracMble B YCIIOBUH 3aJaHUH.
HNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 10 OCBOCHUIO 0053aTEIBHOIO CO/IEPIKAHUS, YCTAHOBIEHHOIO IaHHON
IpUMEpHOI pabouell mporpaMMoii, BBIICISAIOT: OCBOCHHbIE OOYYalOIIMMHCS HAy4YHbIC 3HAHMS, YMEHUS U
CTOCOOBI JCUCTBUH, cnenuduyeckre i NpeAMETHOW oOmacTH «XHUMHS», BHIBI ACATEIBHOCTH TIO
IIOJIy4E€HHIO HOBOTO

3HaHUA, Cro MHTCPIIPCTALNH, npeo6pa30BaHm0 U IIPUMCHCHUIO B PA3JIMYHBIX y‘{e6HBIX 1 HOBBIX CUTYyallUAIX.
HpeHMeTHHe PE3YJIbTATHI OTPAKAIOT C(i)OpMI/IpOBaHHOCTL y 06yqa101u14xc;1 CJICAYIOIHNX YMGHHﬁZ

1) packpoeieanto CmbiCl OCHOBHBIX XHUMHUYCCKHX MMOHSITHM: aToOM, MOIJICKYJIA, XHUMHYCSCKHI JJICMCHT,



[IPOCTOE BEIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAsT U HEOJHOPOJAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJIIpHasi Macca, KOJMYECTBO BELECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
70151 XMMHUUYECKOro 3JEeMEHTa B COEJUHEHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi PeaKlys, KiacCu(uKaluus peakiuil: peakuuu
COCJIMHEHUS, PEAaKLUU PA3JIOKEHUs, PEaKlUH 3aMeIleHUs, PeaklMu OOMEHa, 3K30- M HHJI0TEPMHUUYECKHE
peakiuu; TerioBor d(G(EeKT peakuuu; sapo aToMa, JIEKTPOHHBIN CIIOW aroma, aTOMHasi OpOUTalb, PaJHyC
aToMa, XMMHUYECKasi CBA3b, MOJISIPHAs U HEMOJIIpHAs KOBAJICHTHAs CBA3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBast J0JIs BellecTBa (IIPOLIEHTHAsI KOHLIEHTPALlUs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATUHN (CM.1.1) U IPUMEHATH 3TU MOHATHS
IIPY OIIMCAHMHM BELIECTB U UX NPEBPAILECHU;

3) ucnonvzoéamv XUMUYECKYH0 CHMBOJIUKY JJIsl COCTaBieHMs (OpMYJd BELIECTB U YPaBHEHUH
XMMHYECKHUX PEaKLny;

4) onpedensmb BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OWHApPHBIX COEJUHEHUSX; CTENEHb OKHUCICHUS
AJIEMEHTOB B OWHAPHBIX COEAMHEHUSX; MPUHAIJICKHOCTh BEIIECTB K OMPENeTIEHHOMY KIIACCy COEIMHEHHM
1o (opMysam; BUJl XUMHUYECKOH CBSA3H (KOBAJICHTHAS! M NOHHAs1) B HEOPTaHUYECKUX COCTMHCHHSAX;

5) packpvieamos cmvicn llepuonnueckoro 3akona JI. M. MenpaeneeBa: J€MOHCTPUPOBATH MOHUMAHHUE
NIEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT MX MmojoxeHus B Ilepuoamueckoit
CUCTEME; 3aKOHOB COXPAHEHMs MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HUS,
3aKkoHa ABOrajapo; ONHUCHIBaTb M XapakTepu3oBaTb TaOinuHyro ¢(opmy Ilepuoguueckoit cucrembl
XUMHYECKHX
AJIEMEHTOB: Pa3iIMyuaTh MOHATHSA «TJIaBHAs oArpynna (A-rpymma)» u «nobdouyHas noarpymnma (b-rpymma)y,
MaJible U OOJIbIIME MEePHOJbl; COOTHOCUTh 00O3HAa4YeHHUs, KOTOpble UMeroTcs B Tabuuue «llepuonuyeckas
cucreMa xumudeckux snemeHToB Jl. M. MenzaeneeBa» ¢ 4nNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB W 3aps] sjpa, oOllee YHUCIO 3IEKTPOHOB U pacHpeiesieHHe HUX IO
AJIEKTPOHHBIM CJIOSIM);

6) Knaccuguyuposams XUMHUYECKUE dJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA; XUMUYECKHAE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY P DEKTY);

7) xapaxmepuszoeams (onucvléams) 00IIME XUMHUYECKHME CBOWCTBA BEUIECTB pA3JIMYHbBIX KJIACCOB,
MIOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

8) npoenozuposams CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa; BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSX;

9) 6viuucAAML OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIDHYIO MAacChl BEILIECTB; MACCOBYHO JIOJIIO
XMUMHAYECKOTO AJIEMEHTa 10 (HopMyJie COCIMHEHHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PAcCTBOPE; MPOBOIMTH

pac4€ThI 110 YPAaBHEHHUIO XMMUYECKON pEaKIUu;

10) npumensms OCHOBHBIC OIICpallin MBICITUTEIbHON JACATCIIBHOCTH — aHAJIW3 W CHHTC3, CpAaBHCHUC,
O606H.[€HI/IG, CUCTCMATHU3aluLo, KJ'IaCCI/I(l)I/IKaI_II/IIO, BBIABJICHHUC IIPHYUMHHO-CICACTBCHHBIX CBsA3EH — JJIA
HU3YyUCHUA CBOICTB BE€IICCTB MW XHMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbLI IIO3HAHUA —

HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN);

11) cnedosams mpaBUIaM MOJIb30BAHUS XUMUYECKOM TIOCYI0N U TaOOPATOPHBIM 000PYAOBAHHEM, & TAKXKE
MpaBWiIaM OOpaIlleHusl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHYECKHUX OIBITOB IO TOJYYEHUI0 U COOMpPAHMUIO ra3000pa3HBIX BeHIecTB (BOAOPOJAa M KHUCIOPOJa),
MIPUTOTOBJICHUIO PACTBOPOB C OINpPEAeNEHHOW MaccOBOMl JoJiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOAUTh XUMHUYECKHE IKCIEPUMEHTHI MO PACMO3HABAHHIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIUIBIO

WHIUKATOPOB (JIakMyC, (heHOoNPTaICHH, METHIIOPAHXK H Jp.)



Conep:kanue nporpamMmmbl
Temal. IlepBoHauanbHble XUMHUUYECKHUE TOHATHUSI.

3HaAKOMCTBO C HOeJsIMU U 3ala4aMU Kypca, €ro CTPYKTypOﬁ. OCHOBHBIE 3TaNbl B HCTOPUH PA3BUTUSA XUMHH.
XuMuueckas (bopMyna BCIICCTBA. CBO60,I[HBI€ aTOMBbI, IIPOCTBIC M CJIOKHBLIC BCIICCTBA. XHUMHUYECKHE
(bOpMyJ'IBI, HHACKC, K03(1)(1)I/II_II/IGHT. OTHOocHuTENIbHAsI aTOMHAs Macca XHMHYECKOIro JJICMCHTA.
OTtHOcHUTENbHAS MOJICKYJIsSIpHAss Macca.

Tema2. KonmmuecTBeHHBIC OTHOIICHUS B XMMUN

MaccoBasa noina snemeHTa B coeauHeHud. Yucno ABoragpo. KonmuectBo BemtectBa. Monb. MonsipHast
Macca. MossipHbIii 00beM ra3000pa3HbIX BemecTB. KpaTHble eMHUIBI H3MEPEHUS KOJMYECTBA BEIIECTBA —
MUJUIAMOJTb U KMJIOMOJIb, MUJUTUMOIIIPHBIA U KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX BemiecTB. [MOTHOCTh
BemiecTBa. PacuerHple 3amaun. PacueTsl KonndecTBa BEIIECTBA €ro Macchl W 00beMa, IUIOTHOCTH U
OTHOCUTEJIbHOM TUIOTHOCTH ra30B. Brluncnenus, CBA3aHHbIE C IOCTOSSHHON ABOTaJipo.

Hemoncmpayuu. Hexotopble MeTalIbl 1 HEMETAJUTBI KOJIMYECTBOM BemecTBa | Moib. MomspHbIii 00beM
ra3o00pa3HbIX BEIECTB.

YpaBHEHUS] XUMUYECKUX PEAKIUI

Tunel xummyeckux peakuui. I[Ipocreiimme ypaBHEHHMs XUMHYECKMX peakuuid. lcxoaHble BelecTsa,
MPOAYKTHI Peakuu, KO3 HUIMEHT, HHICKC. 3aKOH COXpaHEHHS Macc.

Jemoncmpayuu. I'openune maraust u pochopa. BzaumoaeiicTBre CONITHON KUCIOTHI ¢ MPAMOPOM HITH MEJIOM.
[Tonyuenue ruapokcuaa meau(Il). Bzaumoneiicteue okcuaa menu(Il) ¢ cepHoit KMCIOTOM MPU HArpEBaHUU.
B3anmoneiicTBre pa30aBIeHHBIX KUCIOT C METAJJIAMH.

Pacuernble 3amaun. MaccoBble 0JIM XUMHYECKUX 3JIEMEHTOB B coequHEHUAX. OnpeneneHne XuMUIecKoi
(b opMyIIbI BelecTBa Mo JaHHBIM O €0 KOJMYECTBEHHOM COCTAaBeE.

KonuuectBennbiii cocraB cmeceil. KommuecTBeHHBIH cocTaB pacTBOpoB. (CMemMBaHUE PacTBOPOB.
Konuenrtpanus Bemectsa B pactBope. Paznenenue cmecei.

Jemoncmpayus. 3HaKOMCTBO ¢ 00pa3iaMH BEIIECTB Pa3HbIX KIIACCOB.

VYpaBHEHUSI XMMHUYECKHX PEaKUUA C y4yacCTUEM BEIIECTB OCHOBHBIX KIJIACCOB HEOPraHMYECKOW XUMUU.
VYpaBHEHHsT B MOJEKYJSIPHOM M HOHHOM Buzae. ['eHerndeckas cBA3b. KadecTBEHHbIE peakuuu Ha
MpocTeiiline MOoHbl. PacyeTsl, CBA3aHHBIE C MCIOJIb30BAHUEM MOHATHUS «HO0JsD». MoJspHas KOHLEHTPALMS
BEILIECTBA B paCTBOPE.

HroroBoe noBTOpEHHUE.

Hepeqenb y‘leﬁHO-MeTOJII/I‘{eCKOFO odecreyeHus

ITmakaTer

XuMuyeckas Iocy/ia U peakTUBBI
Kaptouku 3ananuii
[Ipe3enranuun

OnMIIMa HEBIC 3aJaHUs

Nh W=
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