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IMosicuuTennLHas 3alIUcKa

[Iporpamma 3JIEKTHBHOTO Kypca «Mup xumum» pa3zpaboTaHa Ha OCHOBE CJICIYIOIIUX
HOPMATUBHBIX IOKYMEHTOB:

o ®DepepanpHbii 3ak0H No273 @3 ot 29.12.2012 . «O6 obpazoBanuu B Poccuiickoii @eneparumy;

e @enepanbHBIN TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO OOIIIEro oOpa30BaHUs,
YTBEP)KJICHHBIN TTpuKa3oM MuHHUCTepCcTBa oOpazoBanus M Hayku Poccuiickoit denepanuu ot 17
nekabpst 2010 r. Ne 1897,

e TpebGoBaHusl K OCHAIICHHIO OOPA30BATEIHHOTO MPOIECCAa B COOTBETCTBUU C COACPKATEIHHBIM
HATllOJJTHEHHEM  y4eOHBIX  MpeaMeToB  (enepanbHOr0o  KOMIIOHEHTa  TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAApTa, YTBEPKACHHBIA MpUKa3oM MuHHCTEpCTBA 00pa30BaHUS U HAYKH

Poccutickoit ®enepanuu ot 4.12.2010 1. Ne986;

o CanlluH, 2.4.2.2821-10 «CaHuTapHO - 3NHUAEMHOJIOTHYECKHE TpeOOBaHHSA K YCIOBUSAM U
opraHmszauuu  oOyueHMss B 0OLIe00pa30BaTeNbHBIX  YUPEXKICHHUSX,  YTBEP)KACHHBIE
MOCTAHOBJIEHUEM [ TTaBHOTO rocyqapcTBEHHOTO caHuTapHoro Bpaya P® ot 29.12.2010r. Nel189».

3aHATHSA NPOBOASITCA MHIMBH/IYAJIbHbIE H IPYNIIOBbIE.

DNeKTUBHBIA Kypc «Mup XUMHW» MpeaHa3HayeH i oOydaroummxcs 9 Kiacca, BbIOpaBIIMX
npeaMeT XUMUH JUTs cAaduu sk3ameHa B hopme OI'D 1 ruiaHupyomux B AajlbHEHIIEM H3ydyeHHe XUMUU Ha
IpOoQUIEHOM YpOBHE.

Llens maHHOTO Kypca — MOATOTOBKA M TMOAJEP’KKA BBITYCKHHKOB 9 Kilacca IIKOJIBI, TIOMOIIb B
NPEOJOJICHUN KOTHUTUBHBIX, JTHYHOCTHBIX M TPOLECCYAIbHBIX TPYIHOCTEH B IEPHON IMOATOTOBKH K
HK3aMEHY.

PesynbraroM COBMECTHOM AeATENbHOCTH OOywaromuxcs 9 kjacca M mejparora OyayT SIBIATHCA
pe3yNbTaThl MMPOOHOTO TECTUPOBAHUS, @ B KOHEYHOM HTOT€ — WTOTOBas arTecTalys OOyJaromIuxcs IO
pEAMETY XUMHUSI.

B cootBercTBUM ¢ TpeGoBaHuAMU DenepadbHOr0 TOCYIapCTBEHHOIO 00pa30BaTebHOIO
CTaHJapTa OCHOBHOIO 0OILIero oOpa3oBaHUs BO3HUKJIA HEOOXOJUMOCTh B pa3paboTKE IpPOrpamMMbl
JAaHHOT'O Kypca , IO3BOJIAIOLIEH paclIMpUTh U YIIIyOUTh CBOM 3HaHMS 10 XMMHHU, C(HOPMUPOBATH HABBIKU
HCCJIEIOBATEIbCKON JIEATEIbHOCTH.

AKmyanbhocms TPOTPaMMBI CBSI3aHA C BO3MOXKHOCTBIO OOYYaroOIIeTrocsi BHIOpATh MPOQMIBHBINA
npeaMeT oOydeHHUs B CTapIIMX KilaccaxX WJIM M3MEHHUTh CBOM BBIOOp. DK3aMeH MO0 XUMHM TpeOyeT oT
oOydJarolMXcsi MHOTUX 3HAHMH M TOHATUH HE TOJBKO B O0JACTM HEOPraHMYECKOW XHMMHH, HO H
OpPraHWYECKOW XMMUH; BIAJIETh MPAKTUICCKUMH HAaBBIKAMHU U YMEThb MPUMEHSTh X B JPYrOd CHTYaIUH.
3aHATUS TIO JAHHOMY JJIEKTUBHOMY Kypcy «MHp XHMUW» TpEIHA3HAYCHBI Ui TEOPETHUYECKOH H
NPaKTUYECKOW TIOMOIIM B TOATOTOBKE K [OCymapcTBEHHOW MTOroBOM arrecTanuu. 3aHATHSA

OPUCHTHUPOBAHBI HAa IMOBTOPCHUC, CUCTCMATU3ALIUIO U YFJ'IY6J'I6HHOC HU3Y4YCHHUEC KypCa XUMHU OCHOBHOM



IIKOJIBI, a TaK)Ke Ha MOATOTOBKY oOy4Jaromuxcs 9-x knaccoB kK OI'D u o0ydaromuxcs, KOTOpble BHIOUPAIOT
XUMHIO JJIs JajibHeliero ooydeHus B mpoduie. 3aHATHS MO IporpaMMe 3JIEKTUBHOrO Kypca «Mup
XUMHUI» TIOMOTYT peaan30BaTh 00y4yaronIMMCsl POEKThI IO BEHIOPAHHBIM TEMaM.

Hogu3noui 1aHHOW NIPOTpaMMBI SIBJIIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-IAEATEIbHOCTHBIN
MOJIXO/I, KOTOPBIM CO3/1a€T OCHOBY JIJISi CAMOCTOSTEIHLHOTO YCIEIIHOTO YCBOCHHS 00yYaIONTMMUCS HOBBIX
3HAaHUW, yYMEHUH, KOMIETEHIUH, BUIOB M CIOCOOOB MAESITEILHOCTH U 00ecleYrBaeT COOTBETCTBUE
NEeSATENbHOCTH OOyYaIolUXCSd HMX BO3PAaCTy M HWHAUBUAYAIbHBIM OCOOEHHOCTSIM. ODMOIMOHAIBLHOE
nepekKUBaHUE TPOIECcca OTKPBITUS SBIACTCS OCHOBOM MOTHMBAallMM K 3HAHUSIM, CTUMYIATOPOM CaMOM
YMCTBEHHON JEATEIbHOCTH B  JIOCTHKEHUHU II€JIeM JIMYHOCTHOTO, COLMAJbHOTO W I03HABaTEIbHOTO

Pa3BUTHA o6yqa}01u1/1xc;1.

Ilenwy iporpaMMBel:

- MOArOTOBKAa M TOAJEp)KKA BBITYCKHUKOB 9 Kjlacca WIKOJIBI, MOMOIIb B IPEOAOJIECHUU
KOTHUTHUBHBIX, INYHOCTHBIX U MPOLIECCYATbHBIX TPYIHOCTEN B EPUOJI TOJITOTOBKU K HK3aMEHY.

3aoauu niporpaMMbl JIEKTUBHOTO Kypca 10 XUMHUU:

OCBOCHHE BAXHEHIMX 3HAHWM OO0 OCHOBHBIX IOHATHUSAX M 3aKOHAX XHUMHH, XHUMHYECKOU
CHUMBOJIUKE;

OBNIAJICHHE YMEHHSIMH HaOIIONaTh XUMUYECKUE SBICHUS, TPOBOIUTh XUMHUYECKHI SKCIIEPUMEHT,
MIPOBOJIUTH PAcYETHl HA OCHOBE XUMUYECKUX (POPMYI BEIIECTB M YPABHEHUN XUMHUECKUX PEaKIInii;

pa3BUTHE T[IO3HABATEJBHBIX HMHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipoliecce
IPOBEACHUSI XUMUYECKOIO SKCIIEPUMEHTA, CAMOCTOSATEIBHOIO MPUOOPETEHUSI 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIUMU )KU3HEHHBIMU TIOTPEOHOCTIMU;

BOCITUTAHUE OTHOIIEHUS K XHMHH Kak K OIHOMY U3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IIEYeIOBEUECKON KYIbTYpbl; IPUMEHEHHE MTOyYeHHBIX 3HAHUN U yMEHUI
JUTSL UCTIOJIb30BaHUs B HECTAHAAPTHON CUTYAlLIHUH.

I[lnannpyembie pe3yabTaThl

Ha 3aHsaTtusx snexkTUBHOro kypca «Mwup XuMUW» OOydaroImuecs AOMOIHSAT CBOM 3HAHUS TIO
XHMMHH, TOBBICAT CBOW YPOBEHb TEOPETHUUECKON M IKCIEPUMEHTAIBHOM MOATOTOBKHU. 3aHSATHS MPHU3BAHBI
IpOOYIUTh Y yYalIUXCS MHTEPEC K XMMHYECKOW HayKH, CTUMYJIHPOBATh JajbHeilllIee U3yueHue XUMHUH.
XuMHYecKrue 3HaHWs, C(HOPMHUPOBAHHBIE HA BHEYPOUHBIX 3aHATHSIX, IOMOTYT OOy4arolmuMcs B
MOJITOTOBKE K IK3aMEHY MO XMMHH U B JAJIbHEUIIIEM OCO3HAHHO BBIOpATh HAmpaBieHHE MPOGUIHLHOTO
00yJeHHUs.

IIpeaMeTHBIMHU pe3yIbTaTaMU OCBOEHUS MPOTrPaMMBbI SBIISIOTCS:



- B TIO3HaBaTeJbHON cdepe: OMHUCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSATENBHO INPOBEIACHHBIC
9KCHEPUMEHTBI, UCHOJb3Ys Ul 3TOTO0 PYCCKHM SI3bIK U SA3BIK XUMHM; HAONIOJaTh JEMOHCTPUPYEMBIE U
CaMOCTOATENIBHO ITPOBOJUMBIEC OIBITHI, XUMHUECKUE PEAKLIUH, IPOTEKAIOIIUE B IPUPOAE U B OBITY;

- B IEHHOCTHO-OPHEHTAIIMOHHOHN c(epe: CTPOUTH CBOE MOBEIEHUE B COOTBETCTBUM C MPUHLIUIIAMH
Oepe’KHOTO OTHOUICHHUS K IPUPOJIE;

- B TPYAOBOM cdepe: IIaHupOBaTh U OCYLIECTBIATh CAMOCTOSATENIbHYIO pabOTy IO MOBTOPEHUIO U
OCBOCHMIO TEOPETHYECKOW YaCTH, IUIAHUPOBATh U NMPOBOAUTH XUMUYECKUHN DKCIIEPUMEHT; UCIONIb30BAThH
BEILIECTBA B COOTBETCTBUH C UX MPEIHA3HAYCHUEM U CBONCTBAMHY;

- B c(epe Oe30macHOCTH KU3HEICATEIBHOCTH: OKa3bIBaTh IMEPBYIO TMOMOIIb MPH OTPABICHUSX,
0KOrax M APYrux TpaBMax, CBA3aHHBIX C BELIECTBAMU U J1a00paTOpHBIM 00OPYIOBaHUEM.

JINYHOCTHBIMH Pe3yJIbTATAMH SIBIISIOTCS:

- B [ICHHOCTHO-OPUEHTALIMOHHOMN c(hepe — UyBCTBO rOPAOCTH 32 POCCUIMCKYIO HAayKy, OTHOILIEHUE K
TPYAY, UEICYCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA,;

- B TPYHOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeMIIeil oOpazoBaTenbHOM
TPacKTOPHH;

- B IIO3HABaTeJIbHON cdepe: MOTHBALMS YYEHMs, YMEHHUE YIPaBISATh CBOEH IO3HaBaTeIbHON
JEATENBHOCTH.

MeTranpeaMeTHbIMHU Pe3yJbTaTaAMHU SBIISIOTCA:

- BIIQJICHUE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMM CIIOCOOAMU AESITEeIbHOCTH: HaOloAeHue,
U3MEpPEHUE, IKCIIEPUMEHT, Y4eOHOE UCCIIeI0BAHNUE;

- YMEHHUE TeHEPUPOBATH HJIEH, OTIPENEISTh CPEACTBA, HEOOXOAUMBIE JJISl MX Peaji3allnu;

- YMEHHUE OIpEeNeNATh IeNU M 3a/1aud JeATEIbHOCTH, BBIOMpATh CPEICTBA pealn3aluy LEeIu U
IIPUMEHSATD UX Ha IPAKTUKE;

- UCIIOJIb30BaTh Pa3JIMYHbIC HCTOYHUKHU JJIA IOJTYUYCHUSA XHUMHYECKOH PIH(i)OpMaHI/II/I.

OcBoeHHe MpOrpaMMbl JaHHOTO OJIEKTHBHOTO Kypca OOyYaOUUMUCS TO3BOJUT TOJXYYUTh
CJIeTyIOINe Pe3yIbTaThl:

B cepepe pazeumusa nuunocmubix yHu6epcaIbHulX yueOHbIX OelCm UL 8 PAMKAX:

1. Koenumusnoeo komnonenma 6yoym cqhpopmupoeamvi:

- OCHOBBI COIMATBHO-KPUTUYECKOTO MBIILIICHUSI, OPUEHTAIUS B OCOOCHHOCTSAX COILMATIBHBIX
OTHOILIEHUH ¥ B3aMMOJICUCTBHIA;

- DKOJIOTMYECKOE CO3HaHWE, MPU3HAHUE BBICOKOM IEHHOCTU >KU3HH BO BCEX €€ MPOSBICHUSAX;
MIPABHJT TIOBEJICHUS B UPE3BBIYANHBIX CHTYAIIHSX.

2. [JenHoCmMHO020 U SMOYUOHANLHO20 KOMNOHEHMO8 Oy0em ChopmMuposana:

- HOTpe6HOCTL B CaMOBBIPpAKCHUHU U CaMOpCaJIn3aliu, COOUAJIbHOM ITPU3HAHUU.



3. JleamenvHocmuoco komnonenma 6y0ym cpopmuposamwl.

- YMEHUE BECTH [HaJIOl HAa OCHOBE pPAaBHOINPABHBIX OTHOLICHWH W B3aMMHOIO YBAXKEHUS H
HPUHATUSA;

- YCTOMUMBBIA IMO3HABATEILHBIH HWHTEPEC W CTAHOBIECHHE CMBICIOO0pa3yome QyHKIHH
MI03HABaTEJIbHOTO MOTHBA;

- TOTOBHOCTB BBIOOpa MPOQHIBHOTO 00pa30BaHMS.

2. O0Oyyarmuiics MOAYyIYUTh BOSMOKHOCTH JIJIs (POPMUPOBAHHUS:

- BEIpQ)KEHHOW YCTOWYMBOM y4eOHO-TI03HABAaTEIbHON MOTHBALIMU U UHTEpPECa K YUEHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHHIO U CaMOBOCIIUTAHUIO.

B cghepe pazeumus pecynamuenvix yHugepcanbHulX y4eOHslX 0elicmeuil 00yuarouuiics

1. Hayuurcs:

- 1IeJIETIONIaraHuIo, BKIIOYasi MOCTAHOBKY HOBBIX IIeJied, Mpeo0pa3oBaHre MPAKTUYECKON 3a/1a4M B
MI03HABATEJIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBaTh YCJIOBHS AOCTHKEHMs L€IM Ha OCHOBE YYeTa BBIIEICHHBIX
yUUTEIEeM OPUEHTHUPOB JEHCTBUS B HOBOM Y4eOHOM MaTepuare;

- IUTAHUPOBATh ITyTH JOCTHKEHUS LIeNeH.

2. [lonmy4nTh BO3MOXHOCTb HAYUUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIE YUEOHBIC IIETTH U 3a/1a4H;

- MIpU TUIAHUPOBAHUU JOCTHXKEHUSI LIeJIed CaMOCTOSITEJIbHO U aJ€KBATHO YYUTHIBATh YCIIOBHS U
CpeICTBa X JOCTUKECHHUS.

B cepepe pazeumus KOMMYHUKAMUGHBIX YHUGEPCATIbHBIX YUEOHBIX 0eliCM Ul 00YUAIOWUTICA

1. Hayuurces:

- aJIEKBaTHO MCIIOJIb30BaTh PeUb AJIs IUITAHUPOBAHUS U PETYISALIMU CBOEH NEATEIbHOCTH;

- AJeKBaTHO MCIIOJIb30BAaTh PEUYEBBIC CPEACTBA ISl PELICHUS Pa3IU4YHBIX KOMMYHUKATUBHBIX
3aJ1ay; BIa/IeTh YCTHOW U MUChbMEHHON PEYbIO; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BhICKAa3bIBAHUE;

- OPraHM30BBIBATh U TNIAHUPOBATH Y4€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCA B TPYNIy CBEPCTHUKOB U CTPOMTH NPOAYKTUBHOE B3aUMOAECHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [TosmyuuTh BO3MOKHOCTh HAyUHUThCS

- Oparp Ha ce0s MHUIIMATHUBY B OpraHU3allui COBMECTHOTO JIEHCTBUS;

- OKa3bIBaTh MOAJEPKKY U COACHCTBHE TEM, OT KOI'O 3aBUCHUT JAOCTHIKECHME II€JIM B COBMECTHOM

ACATCIBbHOCTH.

B cepepe pazeumusa noznasamenvHbiX yHUGEPCAILHBIX YUEOHBIX OCUCMEUTL 00yUalOWuIicA

1. Hayuurces:



- OCHOBaM pealn3aliy MPOEKTHO-UCCIIEN0BATEIIbCKON AEATEIbHOCTH;

- IPOBOAMTD HAOIIONEHUS U SKCIIEPUMEHT MO PYKOBOJCTBOM YUUTEJIS;

- OCYUIECTBIIATh PACHIMPEHHBIM MOMCK MHPOPMALUU C UCIOJIB30BaHUEM PECYpPCOB OMOJIMOTEK U
WurepHera.

2. I[lomy4nT BO3MOXKHOCTb HAYYUTHCA:

- CTaBUTb POOJIEMY, apryMEHTUPOBATh €€ aKTyaJIbHOCTb;

- CaMOCTOSTEJIBHO IMPOBOAMTH MCCIIEIOBAaHUS HAa OCHOBE NMPUMEHEHHUS METON0B HaOmoAeHus U
JKCIIEPUMEHTA;

- BBIIBUT'AaTb 'MIIOTC3bI O CBA3AX U 3aKOHOMCPHOCTIX IMTPOILECCOB;

- OpraHU30BaTh UCCIIEJOBAHUE C LENIBIO IPOBEPKU FMIIOTE3BI;

- A€JIaTh YMO3AK/IHOUYCHUA U BbIBOJbI HA OCHOBE apryMEHTAIHUH.

[IporpaMMa BHEYpOYHOH AESATENBHOCTH 1O XUMUU «MHUp XUMHUN» paccuuTaHa Ha ydamuxcs 9

kyaccoB (34 yaca).

Conepmalme NnmporpaMmal 3JJEKTUBHOI'O Kypca 10 XUMHH «Ml/lp XUMHUH»

[IporpaMMma 3aHSTHII COCTOUT U3 YETHIPEX PaA3/CIIOB:

1. Ocobennoctr OI'D o XUMHUH.

2. IloBTOpeHue u yrinydjaeHHe TeOpPEeTUYeCKOro MaTepuaia, METOIMKA PellIeHus 3aJaHuil pa3Horo
YPOBHSI CJIIO)KHOCTH.

3. TecTOoBBII MPAKTUKYM.

4. BeimomHeHNE MPOCKTHO-UCCIICA0BATEILCKUX PaboT.

OcHoBHOe conep:kaHue

Pasnes 0. IloBTOpeHue 0OCHOB Kypca HeOpraHm4eckoi xumMmnu 8 kJjacca-
Pa3nea 1. Ocodennoctu OI'D mo xumuu B 2019-2020r.

— Komu(HUKATOp IIEMEHTOB COMEPIKAHUS

— cnenudurarus Kumor OI'D no xumun

— nH(popMmaroHHbie pecypebl OI'D

Paspen 2. «Mup XuMHM» — TEOPETUYECKHUN Marepuan [0 HEOPraHMYECKOW XHUMHH H
IIEPBOHAYAJIbHBIM IIPEICTABICHUAM II0 OPraHMYECKOM XMMHMM, METOJUKA PEIIECHUS 3aJaHuil Pa3HOro
YPOBHS CIIO)KHOCTH — 244.

Crpoenue aroma. CTpoeHHe 3IEKTPOHHBIX 00010ueK atoMoB nepBbix 20 snementoB [ICXD

[Tepuoamyeckuii 3aKOH ¥ EpUOUYECKasd cucTeMa XuMuieckux snemeHToB .M. Menzaeneenra

Crpoenne Momekyln. XHMHUYECKas CBA3b: KOBaJE€HTHas (HENOJSpHas, IOJIApHAasi), WOHHAas,
MeETaJUINYEeCKasl.

BaneHTHOCTH XMMHUECKHX 371EMEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB.

IIpocteie m cioxHble BemiecTBa. (OCHOBHBIE KJIACCHI HEOPraHWYECKUX  COCIMHEHHM.
Homenkiatypa HEOpraHU4eCKUX COCAUHEHUM.

XuMuyeckass peakuus. YCIOBHUS M NPU3HAKU NPOTEKAHMS XUMUYECKUX peakiuil. XMMHYECKHUE
YpaBHEHUs. 3aKOH COXPAaHEHUS MACChI BEILIECTB.



Knaccupukanus XUMHUYECKUX PEAKIMA 1O Pa3IUYHBIM MpPH3HAKaM: KOJIUYECTBY U COCTaBY
UCXOJHBIX U TIOTYYCHHBIX BEIIECTB; W3MEHEHHUIO CTETNCHEW OKHUCIIEHUS XHUMUYECKUX JIIEMEHTOB,
MIOTJIOIICHUIO U BBIJICJICHHUIO SHEPTUU.

Brruncnenue MaccoBoil 1071 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE.

DJEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI 1 aHHOHBI. DIEKTPOIUTHYECKAST TUCCOIMAIINS KUCIIOT,
IEJIOYEH, CoNel (CpeaHuX)

Peakmu noHHOTO OOMEHA ¥ YCIIOBUS X OCYIICCTBIICHUSI.

XUMUYeCKHe CBOMCTBAa OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XHUMUYECKUE CBOMCTBA OCHOBAHUM U KHUCJIOT.

XuMUYecKue CBOMCTBa aM()OTEPHBIX THIPOKCUIOB.

XuMU4ecKue cBoMcTBa cojeil (CpeHuX)

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: TaJIOT€HOB, KUCJIOPO/Ia, CEPHI.

XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, pocdopa, yriiepoaa, KpeMHUS

UYuctele BenjecTBa U cMecu. [IpaBuia 6e3omacHoi paboThl B HIKOIBHON Taboparopuu. YenoBek B
MUPE BEIIECTB.

OKHUCAUTENHEHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTETh U BOCCTAHOBUTEII.

Bbruncnenue MaccoBod JTOMM  PAcTBOPEHHOTO BEIIECTBA B pacTBOpe. BeIYHMCIeHUS 110
XUMHUYECKOMY ypaBHEHUI0. (Ne21)

PacuétHple 3ajaun: BBIUKCICHHE MACCOBOW JIOJMM XHUMHYECKOTO DJJIEMEHTa B BEIICCTBE,
BBIUMCJICHHSI IO XUMUYECKOMY YPaBHEHHIO C UCIIOIB30BAaHUEM MAaCCOBOM JOJIH pacCTBOPEHHOTO BEIIECTBA
B pactBope. (Nel$5, 21)

B3anmocBsi3b pa3nUyHBIX KIACCOB HEOPTaHMUYECKHX BelIecTB. Peakiuy nOHHOTO oOMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: MICIIOYHBIX, MEIIOYHO3EMETbHBIX, MATHUS H
WX COEJIMHEHUH, jkeJie3a U ero COeIMHEHU, allIOMUHUS, €T0 COeTUHEHUI.

Onpenenenne xapakTepa Cpelbl PacTBOPOB KHUCIOT M MICJIIOYEH C TOMOIIBIO HWHJIMKATOPOB.
KauecTBeHHble peakiu Ha annonsl B pacteope (CI, Br, I, S?%, S03%, S04, NO3 -, PO4 %, CO3 2,

Si0s3 %)

KauecTBeHHBIe peakiny Ha katnoHsl B pacteope (NHs ¥, Na*, K*, Ca?", Mg?*, Fe?", Fe3*, A
CU2+, Zn2+)

[Tomyuenue ra3000pa3HBIX BemiecTB. KauecTBEHHbIE peakIMM Ha Ta3000pa3Hble BEIIeCTBA
(KUCIIOPOJI, BOIOPO/I, YIICKUCIIBIH ra3, aMMHUaK)

[lepBoHauanpHbie CBeACHHS OO0 OPraHMYECKUX BEIIECTBAX: NPEICNbHBIX U HEMpeneIbHBIX
YIJIEBOIOPO/Iax (METaHe, 3TaHe, STUJICHE, alleTHIICHE)

[lepBoHauanbHbIC CBEACHUS OO0 OPraHWYECKUX BEIIECTBAaX: CHHpPTax (METaHOJIE, STaHOIE,
JIMIEepUHE), KapOOHOBBIX KHCIIOTaX (MypasvuHol, YKCYCHOM, CTEApUHOBOM).

buonornuecku BaxHbIC BEIIECTBA: OCIKH, JKUPBI, YIIICBO/BI.

Paznen Bkimiowaer paboOTy MO TPEHUPOBOYHBIM 3aJaHUAM JJISl ONpEAENICHUS TOTOBHOCTHU
IIKOJILHUKOB K DK3aMEHY M0 TOMY WJIH WHOMY pa3zielly C MOCJIEAYIOIIUM aHAIM30M U METOIUYCCKUMU
PEKOMEHAAIUSIMH.

I3

Paspnen 3. TecToBbIil IPAKTHKYM.
Bxiroyaet HemocpeACTBEHHO TECTUPOBAaHUE U PabOTy ¢ OlaHKaMM OTBETOB.

Pa3nen 4. BoinosiHeHHe NPOEKTHO-HCCJIEI0BATEILCKUX PadoT.
Paznen BrmowaeTr paboTy oOydarmMXCs IO BBIOpAaHHBIM TeMaM IPOCKTa 10 XHMHH,
KOHCYIIBTAIlUH YUUTEIA.



KasennapHo-teMaTn4eckoe NJIAHNPOBaHUE K padodeii mporpaMMe 3JeKTHBHOIO Kypca

«Mup xumum» , 9 Kiacc, 1 yac B Hej1eJ110

Ne  Tema 3aHATHSA Jlara
/1 TUIaH baxt
1 [loBTOpEHNE OCHOB Kypca HEOpPraHMYECKOM XMMHUH § Kjacca
2 IToBTOpEHME OCHOB Kypca HEOPraHMYECKOM XUMHUHU § Kjiacca
Paznea 1. Ocodennoctu OI'D mo xumuu B 2023-2024 yu.r.

3 Ocobennoctu OI'D mo xumum B 2024r, kxoAu(HUKATOp 3IIEMEHTOB
conepxkanus, cienuduranysi Kumos OI'D 1o XuMuu, TeMOHCTPAIMOHHBIN
KVM 2020r., undopmarmonnsie pecypcsl OI'3;

Paznen 2. «Mup xumum»

4 Crpoenune aroma. CTpoeHHE 3JEKTPOHHBIX 000J0YEK aroMOB TepBbIX 20
anementoB [ICXD. Ilepuonuueckuii 3akOH U NEPUOAMYECKAs CHUCTEMA
xumudeckux 3nmemenToB .M. Menaeneena

5 Crpoenue Momekyl. XuUMHUYecKash CBSi3b: KOBaJIGHTHas (HETMoJspHasi,
MOJISIpHAs ), MIOHHASI, METaJNINYECKasl.

BanentHocTh XuMuueckux 371eMeHTOB. CTeneHb OKUCICHHS] XMMHYECKHUX
3JIEMEHTOB.

6 [Ipocteie u  cnoxubeie  BemiectBa.  OCHOBHBIE — KJIACCHI
HEOpraHUYECKUX COETMHEHHIA. Howmenkunarypa HEOpPraHUYECKHUX
COCIMHEHUM.

7 XuMmHuueckass peakuus. YCIOBUS M IPU3HAKM  IIPOTEKAHUS
XUMHUYECKHX peakiuii. XUMUYECKHEe YpaBHEHHs. 3aKOH COXPAHEHHUSI MaCChl
BEIIECTB.

Knaccudukanus XuMHUECKUX peakluid Mo pa3lIndHbIM MPHU3HAKAM:
KOJIMYECTBY M COCTABY HCXOMHBIX M TOJYYEHHBIX BEIIECTB; HW3MEHEHUIO
CTETICHEeW OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, TOIVIOIIEHUIO U BBIICICHHIO
SHEPTHH.

8 Brruucienne MacCoBOM 101 XUMHAYECKOTO JIEMEHTA B BEIIECTBE.

9 ONEKTPONIUTBl W HEIIEKTPONUTH.  KaTWoHBl M aHHWOHBIL
DNEKTPOIUTAYECKAS AUCCOLMALIMS KUCIIOT, IeJIouei, conel (CpeTHUX )

Peakunu noHHoro oOMeHa 1 ycloBHUSI X OCYLIECTBIICHUS.

10 XUMHUECKAE CBOMCTBa OKCHIOB: OCHOBHBIX, aM(OTEpPHBIX,
KHCIIOTHBIX.

11 XHUMHUYECKHE CBOMCTBA OCHOBAaHUM U KUCIIOT.

12 XUMHYeCcKre CBOMCTBAa aM()OTEPHBIX THIPOKCUIOB.

13 XUMHYECKHE CBOMCTBA cojiel (CpenHux). B3anMocCBsI3bh pa3InvHbIX
KJIACCOB HEOPraHUYECKUX BelecTB. Peakiinu nonHoro oomena. (No22)

14 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TaJOreHOB,
KHCIIOPO/Ia, CEePHI.

15 XHWMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB HEMETAJUIOB: FaJOTCHOB,
KHCJIOPOJA, CEPBHI.

16 XUMHUYECKHE CBOMCTBA NPOCTHIX BEIIECTB HEMETAIOB: a30Ta,
dbocdopa, yrnepoga, KpeMHUs

17 XUMUYECKHUE CBOWCTBA IMPOCTHIX BEIIECTB HEMETAIOB: a30Ta,
docdopa, yrnepona, KpeMHUS

18 Yuctele BemectBa W cMmecu. llpaBwiia OGe3omacHoid palboThl B

IITKOJILHOM JTaboparopun. YesmoBeK B MUPE BEIIECCTB.
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OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKUCIUTENb U
BoccTtaHoBHTEINb. (Nel4, 20)

20 Beruuciienue MaccoBoii 10aM pacTBOPEHHOTO BEIIECTBA B PaCTBOPE.
Boruncnenus no xumuueckoMmy ypaBHeHHIO. (Ne21)

21 PacuérHbple 3a1aud: BBIYMCICHUE MAaCCOBOM JOJIU XUMHUYECKOIO
JJIEeMEHTa B BEIIECTBE, BBIYMCIEHUS 10 XUMHYECKOMY YpPaBHEHUIO C
WCIIONb30BaHMEM MAacCOBOW JIOJIM PAacTBOPEHHOTO BEIECTBA B PACTBOPE.
(Nel5, 21)

22 XUMHUECKHE CBOMCTBA MPOCTHIX BEHIECTB METAJIOB: ILNEIOYHBIX,
IIEJIOYHO3EMENBbHBIX, MAarHUS U UX COEIMHEHU, JKelle3a U ero COeAMHEHUH,
aJTIOMHHUS, €r0 COCTUHEHUHN.

23 Omnpenenenue xapakrepa cpelbl pacTBOPOB KHUCIOT M ILEIOuYeH ¢
MTOMOIIIBI0 MHIUKATOpOB. KayecTBeHHBIE peaKIMyd Ha aHHOHBI B PacTBOpE
(CI, Br, I, S*, SOs%, SO4%, NOs -, POs >, CO3 %, SiO3 %)

KauectBennble peaknuu Ha Karuonsl B pactBope (NHs ¥, Na¥, K,
Ca?*, Mg?*, Fe?*, Fe**, AI**, Cu?*, Zn?").

24 [Tonyuenue razooOpa3HbIX BemlecTB. KayecTBEHHbIE peakIMM Ha
ra3zoo0pa3Hble BelecTBa (KUCIOPOJl, BOIOPOJ, YIIICKUCIbIHA ra3, aMMHUAK)

25 [lepBoHavanpHble  CBEACHHS 00 OpPraHMYECKUX  BEIIECTBAX:
MpelefbHbIX U HEMpPEeIeNbHBIX YINEeBOAOpoaax (MeTaHe, dTaHe, JTUIICHE,
aleTUJICHE)

26 [lepBoHauanbHbIe CBEACHHS 00 OpraHUYECKUX BEUIECTBAaX: CIUPTAX
(MeTaHoNe, dTaHONE, TIUIEPUHE), KAPOOHOBBIX KHUCIOTaX (Mypasbuuol,
YKCYCHOM, CTEapUHOBOM).

27 buonornyecku BakHbIE BEIIECTBA: OCIKHU, YKUPHI, YITICBOJIBI.

Pasnes 3. TecToBblIii NPAKTHKYM.

28 | Pabora ¢ KMM OI'D no xumuu 9 knacca

29 | Pabora ¢ KMM OI'D no xumuu 9 knacca

30 | Pa6ora ¢ KMM OI'D no xumuu 9 knacca

31 | Pa6ora ¢ KM OI'D no xumuu 9 knacca
Pa3nen 4. BoinosiHeHHne MPOEKTHO-UCC/IEI0BATEIbCKUX PadoT

32 PaGora oOywaromuxcsi 10  BBIOpaHHBIM TeMaM  IPOEKTa,
KOHCYJIbTALUU YUUTEIIS.

33 PabGora oOywaromuxcst 10  BbIOpaHHBIM  TeMaM  MPOEKTa,
KOHCYJIbTAllUU YUUTES.

34 PabGora oOyvaromuxcsi 1O  BbIOpaHHBIM TeMaM  IPOEKTa,

KOHCYJIbTalU YUUTCIIA.




