MHHHCTEPCTBO IIPOCBEILEHHS POCCHIICKON ®EEPALAN

Mununcreperso odpazosanust Kuposekoii o6iacru

Mynununansnoe odpasoBanue «ropox Kupos»

PACCMOTPEHO

Pyxosomurtens IIIMO
YUHTEJIEH eCTeCTBEHHO-

MAaTEMAaTH4Y@CKOro IHKIa

v

Bricokux HU.JI.

ITpoToxomn Nel
«24» aBrycra 2023 r.

MBOY COII Nell r.Kuposa

PABOYAS ITPOT'PAMMA

yueOHOro npeaMera « XuMHs»

s oby4atonmxcs 8-9 kiaccor

r.Kupos, 2023

Moanucau

YTBEPXJIEHO aun

Hupexrop MBOVY COIII
Nell r.Kuposa

e ——

&a]JHH&QC)B.
ITpuxa3s Ne356 o/a
«25» aBrycta 2023 r.

Moanucan: Kapuha Ceetnana
BopucosHa

DN: C=RU, S=Kuposckas
obnacte, L=Kupos, T=[lupekTop,
O="MYHWULINMNANTbHOE
BIOMKETHOE
OBLEOBPA3OBATE/IbHOE
YYPEXOEHWE ""CPEOHAA
OBLWEOBPA3OBATESIbHAA
WKONA N°11™ FOPOAA
KUPOBA",
CHWNC=05841781987,
WNHH=434545964272,
E=schll@kirovedu.ru,
G=CseTnaHa BopucosHa,
SN=Kapura, CN=Kapura
CsetnaHa BopucosHa
OcHoBaHue: 1 MoATBEPKAAI0
3TOT JOKYMEHT CBOEI
YAOCTOBEPSIOLLEN NOANUCHI0
Mecrononoxenue: mecto
nonucaHms

[arta: 2023.12.01 09:46:
09+03'00



HosicHuTeIbHASA 3aNIHCKA

Paboyas mporpamma no xumuu Uit 8-9 kinaccos, npeaMeTHas o6mactb «EcTecTBeHHOHAaYYHBIE
MPEIMEThI», COCTaBlIeHa HAa OCHOBaHUH DeepaabHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 0011ero oOpa3oBanus (yTBEpKIAEH puka3oM MunoOpHayku ot 17
nexabpst 2010 r. Ne1897), ¢ yuérom ocCHOBHON 00pa30BaTENBbHON MPOTrPaMMBI IIKOJIBI M HA
OCHOBE IPUMEpHOI1 porpammsl 1o xumun ([IpumepHas ocHOBHast 0OpazoBaTeNbHAS TPOTPaAMMa
(Onmob6peno denepanbHBIM yIEOHO-METOINICCKIM 00bESTMHEHUEM 10 00IIeMY 00pa30BaHHIO.
ITpotokoun 3acemanus ot 08 ampens 2015 . Nel1\15).

[Iporpamma cocraBieHa B COOTBETCTBHH C TOJIOBBIM KaJICHAAPHBIM Ipa()UKOM IIKOJIBI U
paccunTaHa Ha 68 yaca eKEroJHo U3 pacueTa 2 4 B HEACIIO COTIIACHO 00s3aTeIbHOM YacTh
yaeOHoro miana. Pabodas mporpamma miist 8-9 kinaccoB paccuntana Ha 136 gacos.

I. [lnanupyemble pe3yjibTaThl 0CBOEHUSI YUeOHOr0 npeaMeTa « XuMHUD)

[Iporpamma obecrieunBaeT AOCTHKEHUE OOYUAIOIIMMUCS TUIHOCTHBIX,
MCTAINPCAMETHBIX U IPCAMETHBIX PE3YJIbTATOB.

JIM4HOCTHBIE pe3y/IbTaThI:

1) BocnHMTaHHE POCCHICKON IPaXKTIaHCKON UICHTHYHOCTH: TTATPUOTU3M, YBAKCHUE K
OrtedecTBy, POILIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO Hapo1a Poccun; oco3Hanue cBoeit
STHUYECKON PUHAUICKHOCTH, 3HAHUE UCTOPHH, S3BIKA, KyJIBTYPBI CBOETO Hapo/1a, CBOETO Kpas,
OCHOB KYJIbTYPHOTO Haclleausi Hapo0B Poccuu 1 denoBedyecTBa; yCBOCHNE TyMaHUCTHUECKUX,
JeMOKPAaTUYECKUX U TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUICKOTO OOIIECTBA;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0JTa nepea PoanHoii;

2) hopMupOBaHKE OTBETCTBEHHOTO OTHOIIEHHS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIIMXCsl K CAMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYCHUIO U
MMO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOCHUIO JalIbHENIIIeH MHIMBUIYaIbHON TPAEKTOPHH
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpE TIpodeccrii 1 mpodecCuoHaTbHBIX TPEANOYTEHUH,
C YYETOM YCTOMYMBBIX [MO3HABATEIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS
YBXXUTEIBHOTO OTHOLLIEHUS K TPYY, Pa3BUTHUS OTbITA YUaCTHS B COI[HAILHO 3HAUUMOM TPYIIE;

3) dopmupoBaHHUE [IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, YUIUTHIBAIOLIETO COLIUAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

4) bopmHpoOBaHKHE OCO3HAHHOTO, YBAKUTEIHHOTO U T0OPOIKEIATEIBHOTO OTHOIICHUS K
JIPYyromMy 4ejioBeKy, €ro MHEHHIO, MUPOBO33PEHUIO0, KYJIbTYpE, S3bIKY, Bepe, IPaskJaHCKOM
MO3UIUH, K HCTOPUH, KYJIBTYpE, PEIUTUU, TPATULUAM, sI3bIKaM, LICHHOCTSIM Hapo10B Poccuu u
HapOJI0B MHUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJABMHU U JOCTUTATh B
HEM B3aMMOIOHUMAHUS,

5) ocBoeHHE CONUATBHBIX HOPM, IPABUIT MOBEACHHSI, POJici U GOpM CONUATBLHOMN KUIHH
B IpYyMIax ¥ coOOIIeCTBaX, BKIIIOYasi B3POCIbIE U COIIMAIbHBIE COOOIIECTBA; y4acTHE B
IIKOJILHOM CaMOYIPaBJICHUU U OOILIECTBEHHOH KM3HH B MpeeNaX BO3PACTHBIX KOMIIETEHIUH C
YUETOM PErHOHANbHBIX, STHOKYJIBTYPHBIX, COIIMAIBHBIX M 3KOHOMHYECKUX 0COOCHHOCTEHH;

6) pa3BuTHE MOPATBHOTO CO3HAHUS M KOMIIETCHTHOCTH B PELICHUH MOPAIBHBIX ITPOOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, POPMUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MOBEJICHHsI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) dbopMupoBaHHE KOMMYHUKATHBHO#M KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHHYCCTBE
CO CBEPCTHHKAMHU, JIETbMU CTAPIIET0 U MJIAJIIETO BO3PacTa, B3pOCIBIMU B MIPOIIECCE
o0pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIeI0BATENLCKOM, TBOPUECKOM U IPYTUX
BU/JIOB JICATEIHHOCTH;

8) dopmMupoBaHue EHHOCTH 3J0POBOTO M OE30IIACHOTO 00pa3a KHU3HU; YCBOCHHE
MIPaBWJI MHANBUAYAIEHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B YPE3BhIUAITHBIX
CUTYAIUSX, YTPOXKAIOUIUX KU3HU U 37J0POBBIO JIFOJIEH, MPaBUII MOBEJCHHSI HA TPAHCIIOPTE U HA
J0porax;

9) dpopmupoBaHHE OCHOB SKOJOTHYECKOH KYJIbTYPhI COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHUECKOTO MBIIUICHHUS, Pa3BUTHE OMBITA SKOJIOTHUECKH OPUEHTHPOBAHHOU



pedIIeKCHBHO-OIIEHOYHOW U IPAKTHYECKOM NEATEITHPHOCTH B )KU3HCHHBIX CUTYAIUX;

10) oco3HaHKe 3HAYCHHUSI CEMbU B )KU3HHU YEJIOBEKA M O0IIECTBA, IPUHATHE [ICHHOCTH
CEeMEMHOM )KHU3HU, YBAKHUTEIHLHOE U 3a00TIIMBOE OTHOIICHHE K YICHAM CBOCH CEMbH;

11) pa3BUTHE 3CTETHUECKOTO CO3HAHUS YePe3 OCBOCHUE XYI0KECTBEHHOTO HACIEAUS
Hapo0B Poccuu 1 Mupa, TBOPUYECKOW IEATEIBHOCTH ICTETUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIe pe3yJabTaThl:
(perynsatuBubie YVY ]I, no3HaBarenbHblie ¥YY /|, koMMyHukaTuBHbie YV /):

1) yMeHHe CaMOCTOSTEIBHO OMNpPEACIATh eI CBOCro OOy4eHUs, CTaBUTh U
dbopmynmupoBath A5 ceOsl HOBBIE 3a/1aud B yueOe M MO3HABATEIBHOW AEATEIBHOCTH, pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH II03HABATEIILHOM ACSITEIBHOCTH;

2) YMCHHE CaMOCTOSITENIFHO IUIAHUPOBATh MYTH JOCTIDKCHHUS II€Jield, B TOM 4YHCJIC
albTepHaTUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOB! peIIeHHs Y4eOHBIX U
MM03HABaTENbHBIX 3a/1a4;

3) yMeHHE COOTHOCUTh CBOM JICUCTBHS C IJIAHUPYEMBIMHU PE3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEW JIEATEJBHOCTH B MPOLECCE JOCTHKEHUS pe3yibTara, ONpPENeNiTh CIIOCOOBI
JNeUCTBUI B paMKax MPeSIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIuEN;

4) yMeHHE OIICHUBATh MPABWIBHOCTh BBINOJHEHUS Y4eOHOHM 3a1aud, COOCTBEHHBIC
BO3MOYHOCTH €€ PEIlIEeHUs;

5) BnajeHWe OCHOBAMH CAMOKOHTPOJS, CAMOOIICHKH, TPHHATHS pCEIICHUA |
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B YUeOHOM 1 MO3HABATEIbHOM 1€ TEIbHOCTH;

6) yMeHHe ompenenaTh MOHSATHS, CO3/aBaTh OOOOIICHUS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMPATH OCHOBAHUS U KPUTEPUU JUISl KIIACCH(PHUKAIUY,
YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHbIE CBS3M, CTPOUTH JIOTHYECKOE PpacCyXJEHUE,
YMO3aKJII0YeHNE (MHIYKTUBHOE, AE€AYKTUBHOE U 110 AHAJIOTMH) U JeJIaTh BEIBOIBI;

7) yMeHHe CO3/aBaTh, MPUMEHSATh W IPEOOPa30BBIBATH 3HAKK W CHMBOJIBL, MOJCIH H
CXEMBI AJIs pelIeHus y4eOHbIX U II03HABATENbHBIX 3a/a4;

8) cMbICIIOBOE UTEHHE,

9) yMeHHe OpraHHM30BBIBaTh YU4eOHOE COTPYIHHYECTBO U COBMECTHYIO ACSTEIBHOCTH C
YUUTENEM M CBEPCTHUKAMU; pabOTaTh MHAUBHIYaIbHO U B IPYIIE; HAXOAUTh OOIIee pelieHne u
paspeniatb KOHQJIMKTBI HA OCHOBE COIVIACOBAHUSA MO3ULUHI U ydeTa HHTEPECOB; (GOPMyIUPOBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOC MHEHHUE;

10) ymeHHe OCO3HAHHO KCIOJIB30BATh PEUCBBIC CPEACTBA B COOTBETCTBUH C 3agadycit
KOMMYHHUKAIIMM JJIs1 BBIPAXEHUs CBOMX UYYBCTB, MbICIEH W MOTpeOHOCTEH; IUIAHUPOBAHUS U
pEryJILIMA CBOEH NEATENBHOCTH; BIAJCHUE YCTHOM M IMMCHbMEHHON DPEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peyblo;

11) ¢opmupoBaHWE U pa3BUTHE KOMIICTEHTHOCTH B O0OJaCTH HCIOJIB30BaHHS
MH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosnoruil (manee - MKT komnereHuuun); pasBuTHE
MOTHBAlMM K OBJIAJEHUIO KyJbTYpOH aKTUBHOTO IIOJb30BAaHUS CIIOBAapsIMM M JIPYTUMHU
IIOMCKOBBIMH CUCTEMAMU;

12) hbopmupoBaHKe U PAa3BUTUE YKOJIOTHYECKOTO MBIILICHUS, YMEHHE MPUMEHSTH €ro B
[I03HABAaTEIbHON, KOMMYHUKATUBHOM, COLMAIBHOM MpakTUKEe U  HpodecCHOHATbHON
OpHEHTAILNH.

IIpeameTHbIe pe3yabTaThl:

1) bopmupoBaHue epBOHAYATBLHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUH O
BEIIECTBAX, X NPEBPALLECHUIX U IPAKTUYECKOM ITPUMEHEHUH; OBJIAICHUE TTOHATUWHBIM
arrapaToM U CUMBOJIMYECKUM SI3bIKOM XMMMUHU;

2) oco3HaHKe 0ObEKTUBHOMN 3HAYMMOCTH OCHOB XUMHUYECKON HAayKH Kak 001acTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX NIPEBPALLIEHUN HEOPTaHUYECKUX U OPraHUYECKUX
BEIECTB KaK OCHOBBI MHOTHX SIBJICHHH KUBOI U HEXXUBOW MPHUPOJIBI; YTIyOIeHne
MPEJCTAaBICHUN O MAaTEPUAIIBHOM €UHCTBE MUPA;

3) oBJaJicHUE OCHOBAMHU XUMHUECKOW IPaMOTHOCTH: CITIOCOOHOCTBIO aHAJIM3UPOBATH U
0OBEKTUBHO OLIEHUBATH )KMU3HEHHBIE CUTYAIlUU, CBI3aHHBIC C XUMHUEH, HABBIKAMU 0€30TTaCHOTO
oOpallleHus ¢ BelIeCTBAMHU, UCTIOIb3YEeMbIMU B TIOBCETHEBHOM JKU3HU;, YMEHUEM aHAIM3UPOBAThH
Y TUTAHUPOBATh SKOJIOTHUECKU O€30MacHOE MOBECHHE B LIETISX COXPAHEHUS 3/I0POBbS U
OKpY’KaroLlen Cpeibl;



4) popmupoBaHue yMEHHUI YCTaHABIUBATD CBSI3U MEX/y pEalbHO HAOI01aeMbIMH
XUMUYECKUMU SIBJICHUSMH U MPOIIECCAMH, TPOUCXOIAIIUMHU B MUKPOMUPE, OOBICHATH IPUUNHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOCHUS, a TAKXKE
3aBHCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) mproOpeTeHue OIbiTa UCTIOJIB30BAHUS PA3IMYHBIX METOIOB U3YUCHHUS BEIIECTB:
HaOJIOIEHNS 32 UX MPEBPALICHUSMH TIPH MPOBEACHNUN HECTIOKHBIX XUMUYECKUX IKCTIEPUMEHTOB
C MCIIOJIb30BaHUEM JIAOOPATOPHOTO 000PYIOBAHNUS U IPHOOPOB;

6) bopMupoBaHKE MPEICTABICHUI O 3HAYCHUH XUMHYCCKOW HAYKH B PELICHUH
COBPEMEHHBIX 3KOJOTHYECKHX MPOOIeM, B TOM YHCIIE B MPEIOTBPAIICHIH TEXHOTEHHBIX U
9KOJIOTMUYECKUX KaTacTpod;

7) 1St CenBIX U CIA00BUISAIIMX OOYYAIOIIUXCS: BIIAJICHHE MTPABUIIAMH 3alTUCH
XUMUYECKUX (DOPMYJ C UCIIOIB30BAHUEM PEbe(HHO-TOUCUHON CUCTEMBI 0003HAYCHUH
JI. bpaitns;

8)is 0oOydaromuxcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI:
BJIaJICHHE OCHOBHBIMHU JIOCTYITHBIMH METO/IaMU HAyYHOTO TIO3HAHHUSI, HCTIOTIb3yEeMBbIMU
B XHMUHU.



Hpe}IMeTHBIe Pe3yJbTaThbl U3YUYCHUSN KypCa XUMHH

Paznen BBIHYCKHI/IK Hay4YuTCA BBIHYCKHI/IK MIOJTYYUT
BO3MOYHOCTb HAYYUTCS
¢dbopmupoBanue . PacKpbIBaTh CMBICI . BBIJIBUTaTh U MPOBEPATH
II€pBOHAYAJIbHBIX OCHOBHBIX XMUMHUYECKUX| SKCIIEPUMEHTAIILHO TUIIOTE3BI O
CUCTEMaTU3UPOBAHHBIX HOHITUH «aTroM»,| XMMHUYECKUX CBOMCTBAX BEILECTB
IIPE/ICTaBICHUMN O «MOJIEKYJa», «XMMHYECKHUH | HA OCHOBE UX COCTaBa U
BEIIECTBAX, UX JIIEMEHT, «IIPOCTOE| CTPOEHHUS, UX CLIOCOOHOCTH
MIPEBPALLEHUSAX U BELIECTBOY, «CJIO’)KHOE| BCTYNATh B XUMUYECKHE
MIPaKTUYECKOM BELIECTBO», «BAJIEHTHOCTbY, | pEaKLIUU, O XapaKTepe U
MIPUMEHEHNH; OBJIAJIECHUE | «XUMHYECKas peakuus», | IpoayKTax pa3IudHbIX
MOHATUIHBIM anmnapaToM U | UCIOIb3Ys 3HAKOBYIO | XUMUYECKUX PEaKIUii;
CUMBOJINYECKUM SI3BIKOM CUCTEMY XUMUU; . XapaKTepu30BaTh
XUMHH . OTIHMCHIBATh CBOMCTBA | BEIECTBA 10 COCTABY, CTPOEHHUIO
TBEPAbIX, KUJKUX,| U CBOICTBaM, yCTaHABIUBATh
0CO3HaHHE OOBEKTUBHOMN ra3o00pa3HbIX BEILECTB, | IPUYNHHO- CIIEICTBCHHBIE CBS3U
3HAYUMOCTH OCHOB BBIIETISIE MX CYIIECTBEHHBIE | MEXIY TaHHBIMU
XMMHYECKON HAyKH KaK MIPU3HAKY; XapaKTepUCTHKaMU BEIIEeCTBA;
00JacTl COBPEMEHHOTO . XapaKTepU30BaTh . COCTaBIISATh

€CTECTBO3HAHUS,
XUMHYECKUX
MpeBpaIeHUN
HEOpPraHUYECKUX U
OPraHN4YeCKUX BEIECTB
KaK OCHOBBI MHOTHUX
SIBIICHHUH KMBOM 1
HEKUBOMW MTPUPOJIBI;
yrayoneHue
MpEeJICTaBICHUNA O
MaTepuaibHOM E€JUHCTBE
MHpa

OBJIaZICHHE OCHOBAMU
XUMHYECKOHN
TPAaMOTHOCTH:
CIIOCOOHOCTBIO
aHAJIM3UPOBATh U
0O0BEKTHUBHO OLIEHUBATh
YKU3HEHHBIEC CUTYaIUH,
CBsI3aHHBIE C XUMUEH,
HaBBIKaMU 0€30I1aCHOTO
oOpallleHus ¢ BElIeCTBAMH,
WCIIOJIb3YeMBIMHU B
IMOBCEIHEBHOM K13HU;
YMEHHEM aHaIH3UPOBATH U
IJIAHUPOBATH
9KOJIOTUYECKH 0€30I1aCHOE
IIOBEJICHUE B IETIAX
COXpaHEHUs

310pOBBS U OKPYXKaroLen
cpenbl

OCHOBHBIC ME€TOAbI ITO3BHAHUS:
HaOII0ZICHUE, N3MEpPEHUE,
IKCIIEPUMEHT;

. PacKpbIBaTh CMBICI
3aKOHOB COXpPAHEHUS MacChl
BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO
MOJIEKYJISIPHOM T€OPUH;

. pasnuyath
XUMHYECKUE U (pu3nUecKue
SIBIICHUS;

. Ha3bIBATh

XUMHUYECKUE AIIEMEHTHI;

. OTpENeNIATh  COCTaB
BELIECTB 10 uX hopmynam;

. OTIPEIeIATh
BaJICHTHOCTh aToMa dJIeMEeHTa
B COC/IMHEHUSX;

® OIIPCALCIIATH THII
XUMHNYCCKHNX peaKL{HfI;

® Ha3bIBATb IIPU3HAKH U
YyCIIOBUA MMPOTCKAHUA
XUMHUYCCKUX peaKL{Hﬁ;

® BBIABJIATH IIPU3HAKH,
CBHUACTCIILCTBYIOIIUC 0

MIPOTEKaHUU XUMHUUECKOU
pEaKUu IIPU BBINIOJHEHU U
XUMHUYECKOTO OITBITA;

. COCTaBIIATH (HOPMYIIBI
OMHAPHBIX COCTUHEHUIA;

. COCTaBIATH
YpaBHEHUS XUMHYECKUX
pEeaKLuii;

MOJICKYJIAPHBIC U IMOJIHBIC
HOHHBIC YPAaBHCHUA 110
COKpAall€HHbBIM HOHHBIM
YpaBHEHUSIM;

. MIPOrHO3UPOBATh
CIIOCOOHOCTH BEIIECTBA
MPOSIBIISATH OKUCIUTENbHbIE WU
BOCCTaHOBUTEJIbHBIE CBOMCTBA C
YYETOM CTETEHEN OKUCIICHUS
AIIEMEHTOB, BXOJSIIUX B €TO
COCTaB;

. COCTaBIIATh

ypaBHEHUS peakKiuii,
COOTBETCTBYIOIIHNX
MOCJIEJIOBATEIbHOCTH
MpeBpalIeHNIl HEOPraHNYECKUX
BEIIECTB Pa3UYHbBIX KIIACCOB;

. BBIJIBUTaTh U MPOBEPATH
AKCIEPUMEHTAIBHO THUIOTE3bI O
pe3ynpTaTax BO3JAeHCTBUS
pa3ianyYHbIX (PaKTOPOB Ha
HU3MEHEHHE CKOPOCTH
XUMHUYECKOHN peaKilny;

. HCIIOJIb30BAaTh
MPUOOpETEHHBIC 3HAHUS IS
HKOJIOTHUECKU TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIeH
cpene;

* HCIMOJB30BaTh
MPUOOpPETEHHBIE KITFOUEBBIE
KOMITETEHITNH MIPHU BBITOJIHEHUH
MIPOEKTOB U Yy4eOHO-




(dhopMupoBaHHE YMEHUN
yCTaHABIUBATh CBS3H
MEXIY pearbHO
Ha0JI01aeMBIMU
XUMHYECKUMU SBIICHUSIMU
Y TIpoIIeccamu,
MIPOUCXOISIINMH B
MUKPOMHUPE, OOBACHITDH
MIPUYMHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa "
CTPOCHHUSI, a TAKKE
3aBUCHMOCTh IPUMEHEHUS
BEIIECTB OT UX CBOWCTB

npuodpereHue
OIIbITa

HCITI0JTb30 BaHUS
Pa3iIMYHbBIX METOJ0B
HU3YyUCHUA BCIICCTB!
HaOJIFOAEeHU 3a UX
NPEBPALLEHUSAMU IIPU
IMPOBCACHNUHN HCCIIOKHBIX
XUMHYECKUX
SKCIEPUMEHTOB C
HCIIOJIb30BaHUEM
J1a00paTOPHOTO
000pyI0BaHUS U
pudOpoB

dhopmupoBanue
MpEeJICTaBICHUNA O
3HAYEHUH XHUMHUYECKOH
HayK{ B pelIeHUHN
COBPEMEHHBIX
9KOJIOTHYECKHUX TTPOOJIEM,
B TOM YHCJIE B
MPEAOTBPAIICHUN
TEXHOTEHHBIX U
9KOJIOTHYECKHUX KaTtacTpod

. cobmromath TpaBmia
Oe3omacHoi  paboThl  TpH
IPOBE/ICHUH OTBITOB;

. H0JIb30BATHCS
1a00paTOPHBIM
000pyI0OBaHUEM U MTOCYIOM;

. BBIUNCIIATH
OTHOCHTEIIbHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BEIECTB;

. BBIUUCIIATH MacCOBYIO
JIOJTIO XUMHYECKOTO
neMeHTa 1o ¢opmyne
COCIMHEHUS;

. BBIUNCIIATH
KOJIMYECTBO, 00BbEM HIIH
Maccy BeIeCcTBa 1o
KOJIMYECTBY, 00bEMY, Macce
peareHTOB WM MPOTyKTOB
peaxiuu;

. XapaKTepu30BaTh
du3nvecKre 1 XUMHYECKHE
CBOICTBA MPOCTHIX BEUIECTB:
KHCJIOpO/ia ¥ BOJIOPOA;

. nojy4arb, CcoOUpaTh
KHCJIOPOJI ¥ BOJIOPOS;

. pacro3HaBaTh
OTIBITHBIM yTeM

ra3o000pa3HbIe BEIIECTBA:
KUCJIOPOJI, BOJIOPO/T;
. pacKpbIBaTh
3akoHa ABOrajpo;

. PacKpBIBaTh CMBICI
MOHATUHN «TETI0BOM P (HeKT
peaxmum», «MOJIIPHBIT
00BEMY;

. XapaKTepU30BaTh
(bu3nUecKre 1 XUMHYECKHE
CBOWCTBA BOJIBI;

. packpbIBaTh
HIOHSATHUS «PACTBOPY;
. BBIYHCTISITH MAaCCOBYIO
JIOJTEO pPacTBOPEHHOTO
BEIIIECTBA B PACTBOPE;

. MPUTOTOBIIATH
pPacTBOPHI C ONPEACTCHHOM
MacCOBOM Jonen
PacTBOPEHHOTO BEIIECTBA;

. HA3bIBATh COCAMHECHUS
U3YYEHHBIX KJIaCCOB
HEOPraHMYECKUX BEIECTB;

. XapaKTepu30BaTh

CMBICJI

CMBICJI

HCCIIEI0BATENIbCKUX 3aa4 110
U3YyUYCHHIO CBOMCTB, CIIOCOOOB
MOJIy4EHUS ¥ paCTIO3HABAHUS
BEIIIECTB;

* 00OBEKTUBHO
OIICHUBATH UH(OPMAIIHIO O
BEIIECTBAX U XUMHUYECKUX
nporeccax;

* KPUTHYECKH
OTHOCHTBCS K TICEBJIOHAYYHOU
uH(popMaLuy,
HEZ00pOCOBECTHOM peKiiaMe B
CpEACTBaX MacCOBOM
uH(popMaLnu;

* 0CO3HaBaTh 3HAYCHHE
TEOPETUYECKUX 3HAHUH 110
XUMHUU JJIS] TIPAKTHYECKOM
JIeSITEIbHOCTH YEeJI0BEKa,

* co3/1aBaTh
MOJICJIA ¥ CXEMBI JUTSI PeIICHHS
y4eOHBIX M MO3HABATEIHHBIX
3aJa4; MOHUMAaTh HEOOXO0IMMOCTh
COOJTIOICHUSI TIPEITUCAHNH,
IpeiaraeMbIX B HHCTPYKIUSAX
10 UCTIOJIb30BAHMIO JIEKAPCTB,
CPEICTB OBITOBOW XUMHH U JIP.




¢u3uueckue M XUMHUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX  BEIIECTB:

OKCHJIOB, KHUCIIOT,
OCHOBaHMUH, COJICH;

. OTIpeNIeTsATh
MPUHAJICKHOCTH BEIIECTB K
OTIpEe/ICTICHHOMY KJIaccy
COCITMHEHUH;

. COCTaBJIATH (HOPMYITBI
HEOPraHUYECKUX

CoeqUHEHUN HW3Y4EHHBIX
KJIACCOB;

. MPOBOJIUTH OTIBITHI,
MOATBEPKIAIOIINE
XUMHYECKHE CBOMCTBaA
M3YYCHHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB;

. pacro3HaBaTh

OIIBITHBIM ITYTEM PACTBOPEI
KHCJIOT U LIEJIOYEH 10

W3MEHEHUIO OKpAacKu
WH/INKATOPA;
. XapaKTepU30BaTh

B3aUMOCBSI3b MEXIY
KJIaCCaMU HEOPTraHMYECKHUX
COCIUHCHHM;

. pacKpbIBaTb  CMBICI
[lepuonueckoro 3aKOHa
J.1. Mennaeneena;

. O0BIACHATH

(bU3HYECKUI CMBICI
ATOMHOTO (TIOPSIKOBOTO)HOME]
XHMUYECKOIr0 JEMEHTA,
HOMEPOB T'PYIIIHI U TIEPHOIa
B IIEPUOANYECKON CHCTEME
J.1. MenpeneeBa;

. 00BIACHATD
3aKOHOMEPHOCTH U3MEHEHUS
CTPOCHHS aTOMOB, CBOWCTB
3JIEMEHTOB B IIpeeiiax
MaJIbIX MEPHOJIOB U TJIABHBIX
TIOITPYIIIL,

. XapaKTepu30BaTh
XUMHUYECKUE FJIEMEHTHI (OT
BOJIOPO/JIa JI0 KaJbIIMs) Ha
OCHOBE HX ITOJIOKCHUS B
NIEPUOJAUYECKON CUCTEME
JI.1. MenpaeneeBa u
0COOEHHOCTEH CTPOEHUS UX
aTOMOB;

. COCTaBIIATh CXEMBI
CTpPOEHHsI aTOMOB nepBbIX 20




AJIEMEHTOB  MEPHOINYECKON
cucremsl .M. Menneneena;

. pacKpbIBaTh CMbICIT
MMOHSTHM: «XHMHUYECKast
CBSI3bY,
«AIEKTPOOTPUIIATEIILHOCTHY;

. XapaKTEePU30BaTh
3aBHCUMOCTD (PH3UIECKUX
CBOMCTB BEII[CCTB OT THUIIQ
KPUCTAJUIMYECKON PELIETKH;

. OIPENEHATh BH]T
XUMHYECKOM CBS3U B
HEOPraHUYECKUX
COCTMHCHUSX;

. n300paxxaThb CXEMBI
CTPOEHHUS MOJIEKYJT BEIIECTB,
00pa30BaHHBIX Pa3HBIMU
BHIAMU XUMHYECKHX CBSI3CH;

. pacKpbIBaTh CMBICTT
MOHITHUM «HOHY», «KaTHOH,
«AHUOHY, «AJEKTPOJIUTHDY,
CHEDJIEKTPOJIUTHI»,
«OIIEKTPOJIUTUYECKAS
JICCOITHAIIH,
«OKHCJIUTEIbY, «CTCIICHb
OKHUCIICHUS
«BOCCTaHOBUTEIIbY,
«OKHCJICHHE,
«BOCCTaHOBJICHHEY;

. ONPENENATh CTEIECHb
OKHCJICHHUS aToMa DJIEMEHTA B
COCIMHCHUM,

. pacKkpbIBaTb  CMBICI
TEOPUH  DIICKTPOJUTHYECKOU
JIUCCOLIMAIINH;

. COCTaBIISITh

ypaBHEHUS
3JIEKTPOJIUTUUECKON
JHUCCOLHAIIH KHUCJIOT,
. IIeJIOYUEeH, CoNeii;00bC]
npoiecca

3IEKTPOJIUTUUECKON
JUCCOIMAIINU U PeaKIUn
HOHHOTO OOMEHa;

. COCTaBJISITh TOJHBIE U
COKpaIICHHbIE HOHHEIC
ypaBHEHUS PEakIuu OOMeHa;

. OIpenensaTh
BO3MO’KHOCTbH TPOTEKaAHUS
peaxiuit M'OHHOTO OOMEHa;

. MPOBOJIUTH  PEAKIIUH,
MOATBEPKIAIOLINE
KaueCTBEHHBIN COCTaB




Pa3IUYHbIX BELECTB;
-ONIpEAETATh OKUCIUTEND U
BOCCTaHOBUTEIb;

. COCTaBJISATh YPAaBHEHMUS
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJbHbIX

pEaKUuii;

. Ha3biBaTh  (haKTOPBI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHUYECKON PEaKInu;

. KJIaccu(UIMPOBATD
XMUMHYECKHE PEAKIINH 110
Pa3IUYHBIM IPU3HAKAM;

. XapaKTepU30BaTh
B3alMOCBSI3b MEXy
COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH HEMETAJIJIOB;

. MPOBOAMUTH  OIBITHI 110
MOJIy4EHUI0, COOUPaHUIO U
W3Y4YEHHUIO XUMHYECKHUX
CBONCTB razo00pa3HbIX
BELIECTB: YIJIEKHUCIIOTO rasa,
aMMUaKa;

. pacro3HaBaTh
OTIBITHBIM yTeM
ra3o00pa3Hble BELECTBA:
YTJIEKUCIIBIN Ta3 U aMMHUAK;

. XapaKTepu30BaTh
B3aUMOCBSI3b MEX Ty
COCTaBOM, CTPOEHUEM U
CBOMCTBaMU METAIJIOB;

. Ha3bIBaTh
OpraHu4ecKue BeIecTBa Mo
ux Gpopmyne: MeTaH, 3TaH,
9TUJIEH, METaHOJI, 3TaHOJI,
[JIMLEPUH, YKCYCHas

KUCIJIOTa, aMUHOYKCYCHasl
KUCJIOTA, CTEAPHUHOBASKUCIIOTA

OJICMHOBAs KHUCJIOTA,
T'JIFOKO34a,

. OLICHUBATD BIIUSHUE
XUMHUYECKOTO 3arpsA3HEHUs
OKpYyKarolen cpenbl Ha
OpraHu3M 4YeJIOBEKa;

. rpamMOTHO

oOpararscs

c BEILIECTBAMU B
MTOBCETHEBHOW KU3HU

. OIpeeNsaTh
BO3MOXHOCTb MPOTEKAHUS
peakiuii HEKOTOPbIX
NpeICTaBUTENEH
OPraHUYeCKHUX BEILIECTB C




KHCJIOPpOA0OM, BOAOPOOAOM,
METaljiaMu, OCHOBAaHHUAMU,
rajorcHaMu

Il. Conep:xanue yue6HOTro Kypca

IlepBoHayajibHbIEe XUMHYECKHE TOHSITHS

[Ipenmer xumuu. Tera u eewecmsa. OchogHble MemoObl NO3HAHUA: HAOIOOeHue,
usmepenue, sxcnepumenm. duznueckue U XUMHUYECKUE SBICHHS. YHCThIe BEUIECTBA U CMECH.
CrniocoOwl paznenenust cmeceil. ATom. Mounekyna. XUMHUYECKHI 3JeMEHT. 3HAKH XUMUYECKHX
aneMeHToB. [IpocTbie M cloXHbIE BeliecTBa. BaneHTHOCTh. 3akon nocmosncmea cocmasa
sewecmsea. Xumuueckue (opmynbl. MHaekcel. OTHOCUTENbHAS aTOMHAsh U MOJEKYJSpHAs
Maccel. MaccoBasi J0Js1 XMMHUYECKOTO JJIEMEHTa B COCIUHEHHH. 3aKOH COXPAaHEHHUs MacCChI
BEIIECTB. XHUMHUYECKHEe YypaBHeHUA. KorpduimeHTsl. YCIOBHS U TPU3HAKU TMPOTEKAHUS
XUMHYECKUX peakuuil. Mol — equHHIa KOTUYecTBa BenlecTBa. MolisipHas Macca.



Kucaopoa. Bogopon

Kucnopon — xumudeckuit asnemMeHT M mpocroe BemiecTBO. Ozon. Cocmag 6o30yxa.
dusnyueckue M XUMUYECKHE CBOMcTBa kucioponaa. [lonmydeHue um mpUMEHEHUE KHUCIOpOAa.
Tennosoti s¢hghexm xumuueckux peakyuu. I[lonamue 06 3K30- U IHOOMEPMUYECKUX DEAKYUSX.
Boaopon — xumMuyeckuil 3JIEMEHT U HPOCTOE BEMIECTBO. DU3NUECKUE U XUMUYECKUE CBOMCTBA
BoJopoja. [lonyuenue Bonopona B nabopatopuu. [lonyuenue 6000pooda 6 NpoMblULIEHHOCHU.
Ilpumenenue 6odopooa. 3akon ABorasipo. MoJsipHbiii 00beM ra3oB. KauecTBeHHbIE peakiuy Ha
ra3oo0pasHble BemecTBa (KUCIopoa, Bogopoa). OObeMHBIC OTHOIIICHUS Ta30B MPHU XUMHUYECKUX
peakumsix.

Boaa. PacTBopsl

Booa & npupooe. Kpyeoeopom 600wl 6 npupode. Quzuueckue u xumuiecKue c80UCmMea
600vl. PacTBOpBL. Pacmeopumocms eewgecms 6 sode. KoHlnieHTpanust pactBopoB. Maccoasi 10715t
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COeTUHEeHUH

Oxcunpl.  Knaccuduxanus. Homenknarypa.  Qusuueckue  cgouicmeéa  OKCUOO8.
XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyuenue u npumenenue oxcudos. (OCHOBaHUS.
Knaccudukanus. Homenknarypa. @usuueckue ceovicmea ocuosanuil. Ilonyuenue ocnosauuil.
XUMHYEeCKHE CBOMCTBa oOcHOBaHWMW. Peakmms neurpanmuzammu. Kucnortel. Krnaccudukarmms.
Homenknarypa. @usuueckue ceoiicmea kuciom. Ilonyuenue u npumenenue KUCIOM.
XuMmu4ueckue cBoicTBa KucaoT. MHaukatopel. I3MeHeHne OKpacku MHANKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccuduxarnusa. Homenknarypa. @usuueckue ceovicmea coneti. Ilonyuenue u
npumenenue coieli. XAMHYECKHE CBOMCTBA COJIeW. ['eHeTmyeckas CBs3b MEXIY KIIacCaMH
HEOPraHUYeCKUX COeAMHEHUN. [Ipobnema 6e30nacHo20 ucnonb308anus eujecms U XUmMu4eckux
peaxyuii 8 nosceone8Hou JHcusHu. Toxcuunble, coproyue u 83pvl8oonacHvle seujecmsa. boimosas
XUMUYECKAs 2PAMOMHOCHb.

Crpoenue atoma. Ilepuoanueckuii 3aK0OH U NMEPUOAHYECKAS CUCTEMA XUMHUYECKUX
anemeHTOB /I.. MeHaeneeBa

CrpoeHue aroma: siapo, SHepreTudeckuilt ypoeHb. Cocmag sadpa amoma: NpomoHbl,
Heumponvl. H3zomonwel. llepnonuueckuii 3akoH J[.M. Menneneea. Ilepuomuueckas cucrema
xumudeckux aneMeHToB J[.M. MenneneeBa. ®u3nueckuii CMBICI aTOMHOTO (IOPSIKOBOTO)
HOMEpa XHMHYECKOTO »3JIEMEHTa, HOMEpa TIPYyNNbl M NEpHOJa INEPUOJUYECKONW CHCTEMBI.
CrpoeHue »SHEpPreTMYecKux YpOBHEH aroMoB mepBbIX 20 XMMHUYECKHMX DIIEMEHTOB
nepuoanueckon cucremsl J[.M. MenaeneeBa. 3akOHOMEPHOCTH HM3MEHEHHUs CBOMCTB aTOMOB
XUMHUYECKUX 3JIEMEHTOB U UX COCJUHEHUU Ha OCHOBE IMOJIO)KEHHS B MEPUOJINYECKONW CHCTEME
.. MenaeneeBa u crpoenus atoma. 3Hadenue [lepuoauueckoro 3akona [[.1. Menneneena.

CrtpoeHnue BemecTB. XUMHYECKasi CBA3b

OnexmpoompuyamenbHocms — amomos — xumuyeckux — 2nemenmos.  KoBajeHTHas
XMUMHYECKasl CBSI3b: HEMOJSpHAs U NOJsipHas. [lousamue o 6000pPOOHOU C8A3U U ee GIUAHUU HA
Qusuueckue ceolicmsa ewjecms Ha npumepe 600vl. IoHHas cBsi3b. MeTamnnueckas cBsi3b. Tunvl
KPUCMALIUYeCKUX — peuwemox  (amomHas,  MOJNEKVIAPHAA,  UOHHAA,  MemaliudecKas).
3asucumocms Quzureckux ceolicme ewjecms om mund KpUCMauiiudecKol peulemxu.

XuMHYECKHE peaKkuuu

Ilousamue o CKopocmu XUMUYECKoU peaxkyuu. @Clk‘l’l’lOpbl, sluAwwue Ha CKopocnb
xumuueckou peaxyuu. Ilonamue o kamanuzamope. Kiaccupuxanus XUMUUECKUX peaKUUil Mo
pa3NIMYHBIM IPU3HAKAM: YUCIY U COCTaBY MCXOAHBIX M IIOJIYyYEHHBIX BELIECTB; U3MEHECHUIO
CTEIIEHEN OKUCIICHUSI aTOMOB XUMHMUYECKUX AJIEMEHTOB; MOTJIOLIEHUIO WIIA BBIJAEICHUIO SHEPTUH.
DNEKTPONUTHYECKAsT JUCCOLUALUSA. DJIEKTPOIUTHl U HENEeKTpoiauThl. WMoubl. KaTuoHbsl u
aHuoHbl. Peaknuu HMOHHOTO oOOMEHa. YCIOBHUsS TMPOTEKAHHS peakluid HOHHOTO OOMeEHa.
DNEKTpONUTHYECKass JUCCOIMAlMA KUCIOT, wienoded u cojeid. CTeneHb OKUCIEHUS.
OnpeneneHrue CTENEHU OKUCICHUS AaTOMOB XMMHUYECKHMX OJJIIEMEHTOB B COCAUHEHUSIX.
Oxucnurens. BoccranoButens. CylliHOCTh OKUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.



Hemertauasl 1V — VI rpynn n ux coenmHenunst

[lIonoxxeHne HeEMETAUIOB B IEPUOJUYECKOM CHUCTEME XMMHUYECKUX auieMeHToB JI.U.
MenneneeBa. O0mue CBOWCTBAa HEMETAIUIOB. [ aloreHsl: pU3NUecKue M XMMUYECKHE CBOMCTBA.
CoenuHeHHs TaJlOTEHOB: XJOPOBOJOPOJ, XJIOpPOBOJOpoaHas kuciaora u ee couu. Cepa:
¢usnveckue U xumuueckue cporicTBa. CoeMHEHHs CEephl: CEPOBOAOPOJ, CYAb(UABI, OKCHUIBI
cepel. CepHast, cepHucmas u cepogooOpOOHAs KUCIOMbl U HUX COJH. A30T: (U3MYecKue u
xuMmuueckue cBoiictBa. AMMuak. Conu ammoHus. Okcupl a30Ta. A30THAsI KUCJIOTa U €€ COJIM.
docdop: pusnueckue n xummyeckue cpoiictBa. Coenunenus docdopa: oxcun docdopa (V),
opropochopHass KHCIOTa M €€ CONHM. YTiepoa: (u3mueckne W XUMHYECKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, ¢yriepenvi. CoeAMHCHUS Yriepoaa: OKCHJIbI
yraepona (II) u (IV), yronbHas xuciota u ee conu. Kpemnuii u e2o coeouneHus.

MeTaJ/uibl M UX COEAUHEHUS

Ilonoowcenue memannos 6 nepuoouyeckou cucmeme Xumudeckux onemenmos J[H.
Menoeneesa. Memannwi 6 npupooe u obwue cnocodovl ux noayuenus. Obwue Quzuueckue
ceoticmea memannos. OOLUME XUMUYECKHE CBOMCTBA METAJJIOB: pEaKUUU C HEMETaJllaMHu,
KHUCIIOTAMM, COJISIMU. DIeKmpoxumudeckuil psao Hanpsaxcenuu memannos. lllenodnsie meTanisl u
ux coeauHenus. lllenoynozemenbHble METAJUTBI U UX COETUHEHUS. ATIOMUHUN. AM(OTEPHOCTD
okcyaa U ruapokcuaa amoMmunus. Kenezo. CoequHeHMs Kelle3a W HUX CBOMCTBA: OKCHIIBI,
ruapokcu bl u conu xxenesa (11 u I1T).

IlepBoHayanbHBIE CBeACHUS 00 OPraHNYeCKUX BellecTBax

[lepBoHavanbHBIE CBENEHHWS O CTPOCHWM OPTaHWYECKHUX BEIIECTB. YTJIEBOJIOPOJIBI:
METaH, »JTaH, OTWJeH. McmoyHuku Yy2neeo0opooos. NpupooHvili 2a3, Hegpmb, Yeoib.
Kucnoponaconepxkamme coeauHEHUs: COUPTHI (METAHOJ, STAaHOJ, TJHWIEPUH), KapOOHOBHIC
KHUCTIOTHI (YKCYCHasi KMCJIOTa, aMMHOYKCYCHAsl KMCJIOTa, CTEapUHOBAs M OJICMHOBAS KUCIJIOTHI).
buonormueckn BakHbIE BEIIECTBA: JKUPBI, TJIOKO3a, Oenku. Xumuueckoe 3acpsazHeHue
OKpYHcaroweri cpeovl U e20 NOCi1e0CmaUs.
Tunbl pacyeTHbIX 32/1a4:

1. Brluucienue MaccoBOW AOJIM XMMHUYECKOTO JIEMEHTa M0 (GopMylie COeTMHEHUSI.
Yemanosnenue npocmetiwieti popmynvl eeujecmea no Macco8biM OO0NAM XUMUYECKUX
9/1eMEeHMO8.

2. BpluncneHus mo XMMHYECKUM ypaBHEHUSIM KOJIMYEeCTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOYKTOB PEaKIIUHU.

3. Pacuer MaccoBo#i JOJIM pacTBOPEHHOTO BEIECTBA B PaCTBOPE.

Tembl NpakTHYeCKUX padoT:
1. JlaGopaTopHoe oOopymoBaHHE W TpHEMBbI oOpamieHus ¢ HUM. [IpaBmiia Ge3omacHOM
paboThl B XUMHUYECKOH J1a00paTOpUH.
OuncTKa 3arps3HEHHON MOBAPEHHOM COJIH.
[Ipu3Haku NpoTeKaHUs XUMHUYECKUX PEaKLIUM.
[Tonyuenue KuCIOpoOa U U3yYCHHE €0 CBONCTB.
[Tonyuenue BOAOpOIa U U3YYEHUE €TI0 CBOICTB.
[IpuroToBiieHue pacTBOPOB C OMPECICHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA.
Pemenune skcrepuMeHTaNbHBIX 3a7a4 Mo TeMe «OCHOBHBIE KIACChl HEOPTaHMUYECKUX
COCAVHECHUIN.
8. Peaxnuu noHHOro oOMeHa.

Nooohk~own

9. Kauecmeennole peakyuu Ha UOHbvl 8 pacmeope.

10. Ilonyuenue ammuaka u uzyueHue e2o ceoUCms.

11. Ilonyuenue y2nexucnozo easa u uzyueHue e2o c0UCma.

12. Pewrenue skcriepuMeHTanbpHbIX 3ana4 1o teme «Hemeramst IV — VII rpynn u ux
COEIMHEHU .

13. Pemenne OKCIICPUMCHTAJILHBIX 3a1a4 110 TCMC «MeTabl M UX COSTUHEHUS.



Peasm3anuss BOCHUTATEILHOIO IOTEHHHAJA YPOKa MHpeanoJjaraer cljeayronme
3aja4u;

®  YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOUIEHUH MEXKIy YUYHUTEIEM M €ro YYeHHUKaMH,
CMOCOOCTBYIOIINX MMO3UTUBHOMY BOCHPHUSATHIO YJalIUMHUCS TPeOOBaHMUN M MPOCHO YUHUTEINS,
MPUBJICYCHUIO WX BHUMAHUS K OOCYXJaeMoil Ha ypoke WH(GOpMAalW{, aKTHBH3AIUU HUX
MMO03HABATEIFHOM ACATCILHOCTH,

e 1OOYXKICHHE UIKOJIBHUKOB COOJIIOaTh HAa YpPOKE OOUIEHPUHATBIE HOPMBI
MOBE/IEHUs, INpaBwia OOMIEHUsT €O cTapuMMM  (YYUTENsIMHU) U CBEPCTHUKAMHU
(LIKOJIBHUKAMU ), IPUHIIUIBI Y4eOHON AUCHUIUIMHBI M CAMOOPraHU3aIIH;

® [pUMEHEHHE Ha YpOKE HMHTEPaKTUBHBIX (GopM  pabOTBl  y4amuxcs:
UHTEJJIEKTYalIbHbIX U JTUJAKTHUYECKUX UTP, CTUMYIHPYIOUIUX MO3HABATEIbHYI0 MOTHBAIIMIO
IIKOJIbHUKOB; JMCKYCCHI, KOTOpbIE JaloT Yy4YallMMCS BO3MOXKHOCTb HPHUOOPECTH OIBIT
BEJICHHS] KOHCTPYKTHUBHOTO JIMajora; rpynmnoBoi padoThl Wi paboThl B apax, KOTOPhIE y4ar
LIKOJIbHUKOB KOMaHAHON paboTe ¥ B3aUMOJICHCTBHIO C IPYTUMHU JETbMHU;

e opraHuzanus meQcrBa MOTHMBHUPOBAHHBIX U IPYAMPOBAHHBIX Y4aIIMXCS HaJ HX
HEYCIEBAIOUIMMHU OJIHOKIACCHUKAMM, JAIOLIEro IIKOJIbHUKAM COLHUAIbHO 3HAYMMBINA OIBIT
COTPY/IHUYECTBA U B3aUMHON TIOMOIIIH;

® MHHUIMHUPOBAHUE M MOJJEPHKKA HCCIENOBATEIbCKON NIEATENbHOCTH IIKOJbHUKOB B
pamMKax peaqu3aliyd UMM HHAWBHyaldbHBIX U TPYNIOBBIX HCCIIEAOBATEIbCKUX MPOEKTOB,
YTO JacT IIKOJIbHUKaM BO3MOXKHOCTh IPHOOPECTH HABBIK CAMOCTOSITEILHOTO pelleHus
TEOPETUYECKON MpoOJIeMbl, HAaBBIK T€HEPUPOBAHUS U O(OPMIIEHUS COOCTBEHHBIX HJEH,
HaBbIK YBA)KUTEJIBHOTO OTHOIIEHUS K YYKHM HJIesSM, OQOpPMIIEHHBIM B paboTax Ipyrux
uccienoBaresiei, HaBblK MyOJIMYHOTO BBICTYIUICHUS TIEpes aylIuTOpUEl, apryMEeHTUPOBAHUS
U OTCTauBaHUS CBOEH TOUKHU 3PEHUSI.

I11. TemaTuyeckoe NJIAHUPOBAHME

8 xIacc
Ne /i HazBanne TeMbl KommyecTBo yacos
1 [lepBoHAYaIbHBIC XMMUYECKUE TTOHSTHS 19
2 Kucaopon. Bogopon 5
3 Bopa. PactBopsbl 3
4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHCHUM 6
S Crpoenue atoma. [lepuoguyecknii 3aKoH 1 9
MepuoArIecKas CACTEMa XMMHUYECKUX 2JIEMEHTOB
J1.11. MeHnpaeneeBa
6 CtpoeHue BemecTB. XUMHUYECKast CBA3h 8
7 XHUMHUYECKUE PEaKIuu 9
8 TuIel pacyeTHHIX 3a1a4: 3
Wroro 68
9kIacc
Ne /i HaszBanue Temsl KonmuecTBo yacoB
1 XUMHUYECKUE peaKIuu 5
2 Bona. PactBopsl 6
3 Hemertamsl IV - VII rpynn u ux coelMHeHus 28
4 MeTallibl U UX COCIMHCHUS 12
5 [lepBoHauaNbHBIE CBEACHUS 00 OpraHUYECKUX 8
BEIIICCTBAX




Turnb! pacueTHBIX 3a1a4: 9

toro 68

PecypcHO-MaTepHANLHOE O0ecnedeHne

COHCOK JIHTepaTYPhI AJNA eJaroros:

1. Pym3utuc I'.E. Xumus: 8 xi.: yueb. nma o6meobpasosar. Yupexxnennit / I'.E. Pymsutuc, @.I".
®enpaman. — M.: Ilpoceemenue. '

2. Xumust: 8 KI1.: SNEKTPOHHOE NMPUIOKEHHE K YUEOHHKY

3. Pymsutuc I".E. Xumus: 9 xin.: yueb. nna obmeo6Gpasosar. Yupexaennit / I'.E. Pymutuc, ©.I'
®enpaman. — M.: Ilpoceemenne.

4, Xumus: 9 KJ1.: 2I€KTPOHHOE NPUIIOKEHHE K YueOHHKY, -

5.Tapa H.H. Xumus: 3anaunuk ¢ «noMomuaukoM»: 8-9 knacesl / H.H. apa. — M.:
Ipoceemenue.

CHoucOK JIMTEpAaTypPhI IS YIANIHXCS

YaeOHuKH:

1. Pymsutac I'.E. XuMmng: 8 xn.: yueb. ms obmeobpazorar. Yupexaenuit / [.E.
Pymzuthc, ©.I'. ®envaman. — M.: [Ipoceemenue.

2. Pymautuc I'.E. Xumus: 9 xin.: yaeb. qys obmeobpazosar. Yupexaenwii / [.E.
Pymsutic, @.I'. @ennaman. — M.: Ilpoceemenne.
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