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2.1.10. Pabouasa npozpamma yueonoz2o npeomema «Xumus

Pabouast mporpamMmMa 1o XMMuH Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs
COocTaBliecHa Ha ocHOBe TpebOoBanuii k pesyapTatam ocBoeHust OOIl OOO,
npeactaBieHHbix B ®I'OC OO0, ¢ yu€toMm pachpenei€HHbIX M0 KiaccaM
MPOBEPSEMBIX TpEOOBAaHUN U DJIEMEHTOB COJEPKAHMS, MPEACTaBICHHBIX B
VYHuBepcanbHOM  KOAUGUKATOpPE MO XUMHH, a TaKKe€ Ha OCHOBE IIKOJIbHOM
porpaMMbl BOCIIUTAHUS OOYyYaroUUXcsl MPU TOJYYEHHMH OCHOBHOTO OOIIETO
oOpa3oBanus U ¢ yuétoMm KoHIenuuu npenojaBanus yueOHOTo mpeaMeTa « XuMHUsD)
B o0Opa3zoBaTenbHbIX opraHuzanusx Poccuiickoit ®eneparuu, peanu3yromux
OCHOBHBIE 00I1Ieo0pa3zoBarenbHbie  mporpamMmbl (yTB. Pemenuem Komnerun
Munnpocsemenns Poccun, nporokon ot 03.12.2019 N TIK-4BH).

HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamMma naét mpeACTaBICHUE O IENsIX, OOIIel cTpareruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«XUMHUAY; yCTaHAaBIUBAET 00s3aTeNIbHOE MIPEIMETHOE COJIEpKaHNUE,
IIpeIyCMaTpPUBAET PACIPEEICHUE €ro Mo KJIaccaM M CTPYKTYPUPOBAHHME €ro IO
paszenaM M TE€MaM Kypca, OIpEAeNsieT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKH COJIEPKAHUS; TA€T MPUMEPHOE pacipeieieHne Y4eOHbIX 4acoB 110
TEMaTHYECKUM pa3ZeliaM Kypca M IOCIIEI0BAaTEIbHOCTh MX M3YYEHHS C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM ydeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH O00YyYaroIuXcs; ONpeAeisseT BO3MOKHOCTH IpeaMeTa
JUISL peaju3aluu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs] XUMUU Ha YPOBHE €€l N3ydeHUsl MpeaIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-ITO3HABATENILHON NI€ATEIbHOCTH/Y4YEeOHBIX NEUCTBUIM yUYEHHKA IO
OCBOCHHIO YYEOHOTO COJAEPIKAHMUS .

B ctpykType Hacrosuieil pabodeil mporpaMMbl HapsAy C MOSCHUTEIbHON
3aMKMCKOM BBIIETIEHBI CAEAYIOIINE Pa3IEIbl:
- IJTAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS YUEOHOTO npeaMeTra « XUMUs» —
JMYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE;
- coJiep)KaHre y4eOHOTO TIpeIMeTa « XUMUsD» TI0 To/1aM 00yUYeHUS;
- TEMaTUYECKOE IIJIAHUPOBAHUE, B KOTOPOM JETAIU3UPOBAHO COJAEPIKAHUE KAKIOU
KOHKPETHOM TEMBI, yKa3aHbl KOJUYECTBO YAaCOB, OTBOAUMBIX Ha €€ U3y4YECHHE, U
OCHOBHBIE€ BHJIbI yU4E€OHOU JEATENBHOCTH YUEHHKA, (POpMUpYEMbIE TIPU U3YyUEHHUH
TEMBI, IPUBEJIEH NIEPEUEHb JEMOHCTPALINN, BBIIOJHAEMBIX YUUTEIEM, U TIEPEUYEHb
PEKOMEHTyeMbIX JIA0OPATOPHBIX OIBITOB M MPAKTUYECKUX PaOOT, BBHIMOIHSIEMBIX
YUaIUMHUCS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Bknaag ydeOHoro mpenmera «XuMus» B JOCTHKEHHUE IIeJIed OCHOBHOTO
oOmrero oOpazoBaHusi 00YCIIOBJIEH BO MHOI'OM 3HAUY€HHEM XMMHUYECKOW HAayKH B
MO3HAHWU 3aKOHOB MPUPOJbI, B Pa3BUTHHM MPOU3BOJUTEIBHBIX CHJI O0IIECTBa U
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.



XuUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PACIPOCTPaHUIIA CBOE
BJIUSIHHE HA BCE 00JIACTH YEJIOBEYECKOIO CYIIECTBOBAHMS, 3ajajla HOBOE BUICHUE
MHUpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOHN KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOM J1Jisi (hOpMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKa, €ro MpeACTaBiICHU 0 MaTepuaIbHOM €AUHCTBE MHUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOTPEBPAIIEHUAX YPHEPTUU U 00 3BOJIIOLMH BEILIECTB B PUPO/IC; COBPEMEHHAs
XUMHS HalpaBlieHa HA pPEIICHUE TIO0AJbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MNUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUS .

B ycnoBusix Bo3pacTamomiero 3HAa4YeHHs XUMHH B JKH3HU 0O0IIecTBa
CYUIECTBEHHO TIOBBICMJIACH POJIb XHUMHUYECKOro oOpa3oBanus. B  1uane
COLIMAJM3alM OHO SBJSICTCS OJHUM M3 YCJIOBHMM (DOPMUPOBAHMS HHTEIIICKTA
JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY XHMMHYECKHE 3HAHUS HEOOXOIUMBI  JJis
npuoOpeTeHus: 0OLIEKYIBTYPHOTO YPOBHS, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYyME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOW >KU3HM OOLIECTBa, JJIs
OCO3HAHMS BAXKHOCTH Pa3yMHOIO OTHOIUEHHUS K CBOEMY 3JI0POBBI0 U 3J0POBBIO
JIpPYTUX, K OKPYXalIIed MPUPOAHON cpene, s T'PaMOTHOIO MOBEICHHS IpHU
WCIIOJIb30BAaHUU PA3IIMYHBIX MAaTEPUATIOB M XMMHUYECKUX BEIIECTB B TOBCEIHEBHOM
KU3HH.

XuMHYECcKOoe 00pa3oBaHHE B OCHOBHOHM IIKOJIE SIBJIA€TCA 0a30BBIM 11O
OTHOIIICHUIO K CHCTEME OOIIero XuMmudeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €EMY YPOBHE OHO PEAM3YET MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHUIO KIIIOUEBBIE LIEHHOCTH, KOTOpPBIE OTPAXKAIOT TIOCYIapCTBEHHBIE,
OOLIECTBEHHbIE U UHAUBUAYAJIbHbIE MOTPEOHOCTH. DTUM ONPEEIAETCS CYUHOCTb
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUaIOIIUXCS CPEICTBAMHU
y4eOHOTO TIpeaAMeTa « XUMHUSD.

N3yuenne npegmera:

1) ciocoOCTBYeT peann3aliii BO3MOXKHOCTEH JJI1 caMOpa3BUTHS U (popMUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

2) BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEHN
MOJIPOCTKOB, HABBIKOB MX CaMOCTOSITENIbHOM Y4eOHOH NedaTeabHOCTH, SKCIepu-
MEHTAJIbHBIX U MCCIIEOBATENbCKUX YMEHUI, HEOOXOAUMBIX KaK B IMOBCEIHEBHOU
YKU3HH, TaK U B MPOPECCUOHANBHON NeATENbHOCTH;

3) 3HaKOMHUT €O cHeHU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €JUHCTBO PHUPO/bI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH MOAPOCTKOB;

4) CIIOCOOCTBYET bhopMUPOBaAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
HKOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Hazpannble HanpaBieHus B 00y4eHUN XUMUU 00ECIIeUNBAIOTCS CrIeHU(UKON
COZIEp KaHUsl TIPEIMEeTa, KOTOPBIM SIBISETCS TEAarormuecKd aaanTHPOBAHHBIM
OoTpaxeHHueM 0a30BOM HAYKH XMMHUH Ha OTIPEICTIEHHOM 3Tarie €€ pa3BUTHS.



Kypc xumum 0CHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOCHHUE O0YUaOIIUMUCS
OCHOB HEOPTraHMYECKON XMMUU U HEKOTOPBIX MOHATUN U CBEAECHUN 00 OTIENIbHBIX
00BEKTaX OPraHMYECKON XUMUHU.

Crpykrypa conxepkaHus npeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona kK ero m3ydeHu. CopeprkaHue CKIIAJIBIBACTCS W3 CHCTEMBI IOHATUH O
XUMHUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBI OHATUI O XUMHUYECKON PEAKIUU.
O0e 3Tu cucTemMbl CTPYKTYPHO OPraHU30BaHbl M0 MPUHIUIY [OCIEI0BATENBHOTO
pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX NPEACTABICHUNW PAa3HOTO YPOBHS:
aTOM- HO-MOJIEKYJIIDHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[Tepunonnueckoro 3akona Jl. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMW, YUCHUS
O CTPOCHHMH aTOMa U XMMHUYECKOH CBSI3H, NMPEACTABICHUI 00 AJIEKTPOIUTHYECKOM
JVCCOLMALMY BEIIECTB B pacTBOpax. TeopeTnueckue 3HaHUS pacCMaTpPUBAIOTCS Ha
OCHOBE SMIIUPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX (DAaKTOB, Pa3BHBAIOTCA
NOCJIEZI0BATEIBHO OT OJJHOTO YPOBHSI K JJPYTOMY, BBIIIOJIHAS (PYHKIIMU OOBSICHEHUS
U IPOTHO3UPOBAHUSA CBOMCTB, CTPOEHHUSA M BO3MOKHOCTEM IIPAKTHUYECKOIO
IIPUMEHEHUS U NOJIyYECHHS U3y4aeMbIX BEIIECTB.

Takas opranuzanus cojaepKaHHs Kypca CIIOCOOCTBYET IPEICTaBICHUIO
XUMUYECKOW COCTABIIAIOIIEH HAYYHOM KApPTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
npuponbl. TeM cambiM oOecrieunBaeTcsi BO3MOXHOCTH (OPMUPOBAHUS Y
o0yJarouxcs [IEeHHOCTHOT'O OTHOUIEHHSI K HAyYHOMY 3HAHHUIO U METOaM ITO3HAHMUSI
B HayKe. Ba)XHO Takke 3aMETUTh, YTO OCBOCHHUE COAEPKAHUSA Kypca IPOUCXOIUT C
IIPUBJICYCHUEM 3HAHUU W3 PaHEE HU3YYEHHBIX KypcoB: «OKpYyXKarOIUA MUDPY,
«bunonorusa. 5—7 knmacced» n «Pu3nKa. 7 KIacey.

HEJIA U3YUEHN S YUEBHOI'O ITPEAMETA « XUMUWS»

K HampaBneHui0 NEPBOCTENEHHOW 3HAYMMOCTH IIPU  peaM3aluu
oOpa3zoBaTenbHBIX (YHKIMA TpeaMeTa «XUMHUSD  TPAAUIUOHHO  OTHOCST
(dbopMupOBaHHE 3HAHUN OCHOB XMMHUYECKOM HAayKd Kak 00Jjla CTU COBPEMEHHOTO
€CTECTBO3HAHHUsA, IPAKTUYECKOM JESITEIBHOCTH YEJIOBEKa M KakK OJHOI0 U3
KOMITOHEHTOB MHUPOBOM KyJIbTYpHI. 3ajada MpeaMeTra COCTOUT B (HOPMUPOBAHUU
CHUCTEMBl XHMHUYCCKHUX 3HAHUH — BaXHEUIIMX (PaKTOB, MOHSATHH, 3aKOHOB W
TEOPETUUECKUX TOJOXKECHUM, JIOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKW, 3HAHUNW O HAyYHBIX METOJaX HW3YYCHHS BEIIECTB U
XUMUYECKUX PeaKUuid, a Takke B POPMUPOBAHUU U PA3BUTHH YMEHHI U CIIOCOOOB
NeSATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOIOJEHUEM M TIPOBEICHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOI0/ICHUEM MpaBWil 0€30MacHOTO OOpallieHus ¢
BEILECTBAMH B MIOBCETHEBHOM JKU3HH.

Hapsiny ¢ sTuM nenu u3ydeHus OpeaMeTra B IporpaMme yTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETO
obpazoBanusg. Ceromas B oOpa3oBaHMH 0C000 3HAYMMON  TIPHU3HAETCS
HAMpaBJICHHOCTh OOy4YeHWsT Ha pa3BUTHE W  CaAMOpPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ HHTEIJIEKTa U o01Ieil KyabTypbl. O0yueHne YMEHUIO YIUTHCS U
IPOAOHKATh CBOE 00pa30BaHUE CAMOCTOSTENIbHO CTAHOBUTCS OTHOM U3 BasKHEUIITNX
GyHKIMI y4eOHBIX TIPEIMETOB.



B cBsI3u ¢ 3THM NpU U3yUYEHUH ITPEIMETA B OCHOBHOW IIKOJIE JOMUHUPYIOLIEE
3HaY€HHE MPUOOPETAIOT CIIEAYIOIIUE LEH:

o (dbopMHpOBaHKE UHTEIUIEKTYaIbHO PA3BUTON JMUYHOCTH, TOTOBOM
K €caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIIbHOMY MNPUHSITHIO
penieHuii, cnocoOHoM aaanTUpPOBaTHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM
KU3HU;

o HaIpaBJICHHOCTh O0Oy4YEeHUsI HA CUCTEMAaTHYECKOE MPUOOIIECHUE
YYaIIUXCS K CAMOCTOSITENIbHON MO3HABATEIIBHOMN JAESATEIIBHOCTH, HAYYHBIM
MeTOoJaM TO3HaHus, (OPMHPYIONIUM MOTHBAlMIO W  pPa3BUTHE
CIIOCOOHOCTEH K XUMHH;

o o0OecrieueHre YCIOBHUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO
oOy4JaronMMuUCs OIbITa Pa3HOOOpa3HOW JIeATENbHOCTH, IO3HAHUS U
CaMOMO3HAHUs, KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIUN),
AMEIOIIMX  YHUBEPCAIBHOE  3HAYEHWE Ui PA3JIMYHBIX  BUJOB
NEATENbHOCTH;

o dbopMupoBaHUEe YMEHUM OOBSICHATH M OIICHUBATH SIBIICHUS
OKPYXarIIEro MUpPa Ha OCHOBAaHWM 3HAHWUW W OIBITA, MOJYYECHHBIX MPHU
U3YYEHUH XUMUH;

o dbopmupoBaHue y oOyyJaronmxcs I'YMaHUCTUYECKUX
OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMHUYECKUX 3HAHUU JIJIS1 BBIPAOOTKH
AKOJIOTUYECKU II€JIeCO00pa3HOro TMOBEJAEHUS B OBITY W TPYJIOBOU
NEATEIbHOCTH B LIEJSIX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH
IIPUPOHOU CPEJIBI;

o pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO ¥  CAMOBOCHMTAaHMIO Ha  OCHOBE  YCBOCHHS
00II1eYeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouiia ¥ HanPaBJICHHOCTH JIaTbHEHIIIETO O0yUYeHHUS.

MECTO YUEBHOT O ITPEJIMETA «XNUMI» B YHEBHOM IIJTAHE
B cucreme ob6miero oOpazoBanus «XumMus» - 00513aTeJIbHbIH yueOHBIH

npeaMeT, KOTOPBIF BXOJUT B COCTaB MpeIMeTHOM 00s1acTu « EcTecTBeHHO-HAy4UHbIE
IpeaAMETh». YUeOHBIM IJIaHOM Ha €€ n3yuyeHue oTBefeHO 136 yueOHbIX YacoB —
nmo 2 4 B HeJleJ110 B 8 1 9 Kj1accax COOTBEeTCTBEHHO, 68 yacoB KaKIbIi Io/.
OOs3arenpHas (MHBapHAHTHAS]) 4YacTh COJAEPXKAHUS MpPEIMETa, YCTaHOBJICHHAS
npuUMEpHON paboyell mporpaMMmoi, W BpeMs, OTBOJAMMOE Ha €€ HU3y4YeHHE, B
HACTOsIIIeH pabouell mporpaMMe COXpaHEeHbI MOJTHOCTHIO.
Ilpu smom 018 Kasxcoo2o Kiacca npeoycmMompeHo pe3epeHoe yuebHoe 6peMs,
KOmMopoe modicem Oblmb UCNONb308AHO YUACHUKAMU 00pA308amMeNbHO20 npoyecca
8 Yensax opmMupo8anHusi 6apUAMuUEHOT COCMABIAIOWEN CO0ePHCAHUSI KOHKPEMHOU
paboueti npozpammeoi.

COILEP)XAHUE YYEBHOI'O ITIPEIMETA «XUMMUSI»
KypcuBom B mporpamme o0003Ha4eH y4eOHBIH MaTepual, KOTOPBIM
U3yYaeTcs, HO HEe BEHIHOCHUTCS Ha MPOMEKYTOYHYIO U UTOTOBYIO aTTECTAIIMIO.



8 KVIACC

Ilepsonauanvhvie xumuueckue noHaAmuA

IIpenmer xumuun. Ponp XuMuUM B KM3HM 4eloBeKa. Teina M BellecTBa.
dU3nUeCcKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOsIHME BellecTB. [lonsaTue
0 METOJlaX MO3HAaHUsS B XUMHUU. XMMHUS B cUcTeMe HayK. UncThie BeliecTBa
u cmecu. CriocoObl pa3ieeHusl CMECEH.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. IIpocThie U cil0)KHBIE BenecTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumunyeckas popmyrna. BareHTHOCTP aTOMOB XMMHUUYECKUX DJIEMEHTOB.
3aKkoH MOOCTOSIHCTBa cocTaBa BemnlecTB. OTHOCUTEJIbHAsI aTOMHas Macca.
OTHOcuTeNnbHAasA MOJIEKYJIsIpHass Macca. MaccoBassi J0JiI XHUMHYECKOTro
BJIEMEHTA B COCIMHEHUH.

Pdu3nyeCcKue M XUMHUYECKHE SBJICHUS. XHMHUUYECKas peakuus H e
IPU3HAKU. 3AKOH COXPAHEHMUsSI MACChl BEIIECTB. XMMHUYECKHUE YpPaBHEHUS.
Knaccudukanuss XuMHUYECKUX peakuuil (COCOMHEHUs, Pa3JIOKEHUs,
3aMelIeHUsI, OOMEHaA).

XHAMHYECKUI KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM ITOCYI0M, C IPaBUJIaMU
paboThI B TabopaTopun ¥ mpuéMamu oOpaInieHus ¢ 1abopaTopHbIM 000PYI0BaHUEM;
U3y4€HUE U ONHMcaHue PU3NYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BELIECTB;
HaOmoieHne (pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUsl BOJBI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKaJMBaHUE METHON MPOBOJOKU, B3aUMOJICUCTBUE MEJa C KUCIOTOM) SIBICHUH,
HaOJNIOZICHWE M OINHWCAHWE T[PU3HAKOB MPOTEKAHUS XUMHYECKUX peaKIuil
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
pasnoxxenue runpokcuaa meau(ll) mpu HarpeBaHuHM, B3aUMOJCHCTBUE KeJe3a C
pactBopoM conu meau(Il)); uzydenue cnocoboB pazzeneHus: cMecei (C MOMOIIBIO
MarHura, (UIbTpOBaHWE, BbIAPUBAHME, JUCTWLISALUS, XpomaTtorpadus),
IPOBEJCHUE OYMCTKHU MOBApPEHHOHN COJIM; HAaOIIOJCHWE U OINMCAaHUE PEe3yJIbTaTOB
IIPOBEJICHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MACChI; CO3JaHUE
MojieIe MOJIeKyJ (IIapOCTEPHKHEBBIX ).

Basicneiimue npedcmasumenu neopzanuueckux eeujecms

Bo3gyx — cmeck razoB. CocrtaB Bo3ayxa. Kucinopom — 3J€eMEHT U
MpOCTOE BellecTBO. HaxoxaeHue kuciaopoaa B OpuUpoje, pusnyueckue u
XUMU4YecKkue cBoMcTBa (peakuuu ropeHus). Oxcuabl. Ilpumenenwue
kuciaopoaa. CnocoObl MOJy4YeHHsI KUCIOpoJa B  Jlaboparopuu U
IpPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoje. O30H — amioTponHas
MO U (DUKALINS KHCITIOPO/Ia.

TeruioBoli  >p@dEeKT XUMHUYECKOM  peakluH, TEPMOXUMHUUYECKHUE
YpaBHEHMUS, 9K30- U SHJIOTEPMHUUYECKUE PEaKIUU. TOMINBO: yrojib U METAaH.
3arpsi3HEHUE BO3/yXa, YCHJICHHE MNapHUKOBOro js(ddexra, paszpylieHUe
O30HOBOTO CJIOA.

Bonopon — snemeHT u npoctoe BemiecTtBo. Haxoxkaenue Bogoponaa B
npupojie, pU3nYecKre U XUMHYECKHUE CBOMCTBA, NMPUMEHEHHUE, CIOCOOBI
noaydeHus. Kucinorsl u conm.



KonunuectBo BemiectBa. Mosnb. MossipHast macca. 3akoH ABorajapo.

MoutsipHbIii 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM YPaBHECHUSIM.

duznueckue CBOWCTBa BOJbI. Boga kak pactBopuTeib. PacTBOPHI.
HaceiieHHbIle 1 HEHACHIIEHHBIE PAacTBOPBL. Pacmeopumocms gewgecme &
600e. MaccoBasi J10Jis1 BEIIECTBA B pacTBOpe. XUMHUUYECKHUE CBOMCTBA BO/IbI.
OcHoBaHusl. Poib pacTBOpPOB B NPUPOJE U B KU3HU 4desioBeka. Kpyrosopor
BOJIbI B TMpPUPOJE. 3arpsi3HEHUE NOPUPOAHBIX BoA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

Kmaccudukarnms HEOPraHUYECKUX COEIMHECHU. OKcuapbl.
Kmaccudukanms oKcumoB: cojeoOpasyromue (OCHOBHBIC, KHCJIOTHEHIE,
amdoreprpie) u  HecosieoOpasyromme.  HomeHknatrypa  OKCHUIOB

(MexxnyHapoaHasi U TpuBHaibHas). U3ndeckrue U XUMHUYECKUE CBOMCTBA
okcuaoB. [lonmydenne okCuoB.

OcHoBanusi. Kinaccudukanuss ocCHOBaHUM: MIEIOYM U HEPACTBOPUMBIEC
ocHoBaHusi. HomeHkaTypa ocHOBaHUN (MEXIyHapoJaHasi U TpUBUAJIbHAS).
dusnyecKkrue 1 XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loryuenne ocHOBaHMiA.

Kucnorel.  Knaccudukanuss  xkuciaor.  HomeHkiatypa  KHUCIIOT
(MexxayHapoaHas M TpuBHalIbHas). DU3NYECKUE U XMMUYECKHUE CBOMCTBA
kucnoT. Pan aktuBHoctu metasuioB H. H. bekerosa. [losyuenue KucIior.

Comu. Howmenkiatypa coneit (MeXIyHapoaHasi U TPUBUAIIbHAS).

du3znyecKkue U XMMAYECKHUE CBOMCTBA coJier. llomydenune conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTUHECHUI.

XUMUYECKUN  OKCHEPUMEHT: KA4YECTBEHHOE OIIPENIEIICHUE COACPKAHMS
KHCJIOpPO/ia B BO3/IyX€; MOJIydeHHEe, COOMpaHue, paclio3HaBaHUE U U3yYCHUE CBOMCTB
KHUCJIOpO/a; HAOIIOJICHUE B3aUMOJCHCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBUS
BO3HMKHOBEHUS U MpEKpalleHusl ropeHus (moxkapa); 03HaKoMJIEHHE ¢ 00pa3namu
OKCUJIOB U OIMCAHHE WX CBOWCTB; MOJy4YeHHUE, COOMpaHME, pACIO3HABAaHUE H
M3YUYEHHE CBOMCTB BOJOpOJa (FOpPEHHE); B3aUMOJECHCTBUE BOJOPOJA C OKCHUIIOM
meau(Il) (BO3MOXKHO MCTIOJIb30BaHUE BUACOMATEPUAIOB); HAOIOJEHNE 00pa3lioB
BEII[ECTB KOJUYECTBOM | MOJIb; HCCIIEOBAaHUE OCOOEHHOCTEW pacTBOPEHUS
BEIIECTB C PAa3JIMYHOW PACTBOPUMOCTBIO; IPUTOTOBICHHE PACTBOPOB C
OIPEICIIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA; B3AaUMOAECHCTBUE BOBI
c MeraulamMu  (HaTpueM ©W  KaublueMm)  (BO3MOXKHO  UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); OMpEACICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C TOMOIIbIO
WHJIMKATOPOB; HUCCIEJOBAHUE OOpa3IOB HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB; HaOJIIOJICHUE MU3MEHEHHUs OKPACKH MHJIMKATOPOB B PACTBOpPAxX KHUCIOT U
niesnoyeil; m3ydeHue B3ammozeiicTBus okcuaa meau(Il) ¢ pactBopom cepHoi
KUCJIOTBI, KHUCJIOT C METAUIAMH, PEAKIUKA HEUTpaau3aluu; I[OJIy4YCHUe
HEpPACTBOPUMBIX OCHOBAHHW, BHITECHEHUE OJHOIO0 METAJJIa JPYTHMM W3 pacTBOpa
COJIM; PEIIEHUWE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxkHelmme Kiacchl
HEOPraHUYECKUX COCIUHEHUI .

Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema xumuyeckux
anemenmos /. H. Menoeneesa. Cmpoenue amomos. Xumuueckas ces3zb.
OKucaumenbHo-60CCMAHOGUMENbHbBIE PEAKUUU



[lepBpie MOMBITKM KIaCCU(PHUKAIUK XUMHUECKHX 3yeMeHTOB. I[lonstue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepuonuueckuit 3akoH. llepmoanueckas cuUCTEMa XHUMHYECKHUX
anemeHToB J[. 1. MenneneeBa. KoporkoneproaHass U AJIMHHOIIEPUOIHAS
dopmer  Ilepuoanueckoir cucTeMbl XuUMHUYecKux odyiemeHtoB JI. M.
MenpneneeBa. llepuoapl m rpynnbl. PHU3MYECKUNA CMBICT HOPSAKOBOTO
HOMEpPa, HOMEPOB IIEPUO0/Ia Y TPYINIBI DJIEMEHTA.

Crtpoenne aromoB. CoctaB aToOMHBIX saep. HW3oTtombl. OIEKTPOHBI.
CtpoeHune MEKTPOHHBIX 0007109eK aTOMOB TTepBbIX 20 XUMHUYECKUX AJIEMEHTOB
Ilepnonnueckon cucremsl 1. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro MoJiokeHuto B [lepuoanueckont cucreme 1. 1. Menneneea.

3aKOHOMEPHOCTM M3MEHEHHs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEpUOJaM. 3HAUYCHUE
Ileproguyeckoro 3akoHa u Ilepuoandeckon CUCTEMbl XUMUYECKUX IJIEMEHTOB IS
pa3BuTusa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuyeckasi cBsi3b. KoBasieHTHas (TOJiApHass W HEMOJSIpHasi) CBA3b.
DIJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBS3b.

Crenenp okucieHUs. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpouecchl OKUCIEHUS M BOCCTAaHOBIIEHHSA. OKUCIMTEIN U BOCCTAHOBUTEIMU.

XYWMHUYECKUI S3KCHEPUMEHT: H3ydyeHHe oOpa3lioB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THJIPOKCHIA LHMHKA C pPacTBOPAMH KHUCJIOT U
HIEI0YEH; IIPOBEJCHNUE OTIBITOB, WJUTIOCTPUPYIOLIUX MIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI (FOpEeHUe, pEeakiuu passioKeHUs,
COEJIMHEHHUS ).

MexknpeaMeTHbIe CBSI3H

Peanuzanms MEXNpeaMETHBIX CBSI3ed MNpPH HM3YYEHHMM XHMHH B 8 Kjacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHUME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK Y MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O L[IUKJIA.

OO11ue ecTecTBEHHO-HAayuYHbIe MOHATHS: HAayudHbIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIO/IEHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIA]I, U30TOIIBI,
PaZOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3a psl, BEIIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BEILECTBA, Ta3, (PU3NYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuHEpabl, TOPHBIC MTOPOIbI, MOJIE3HBIC
MCKONAeMbIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KIIACC
Bewiecmeo u xumuueckan peaxkyus



Ileppnongnueckunn  3axkoH. llepuoauyeckas cucreMa XUMHYECKUX
anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUNU CBOMCTB XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB,
Kalusl, KalblMsd M HUX COCAUHCHUHW B COOTBETCTBUM C MOJIOKECHHUEM
ayieMeHTOB B Ileproanyueckoil cucTteMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHUAbl XMMHYECKON CBS3U. THIBI KPUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKONW PEHIETKHU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKTyHapOoIHAS
U TpUBHAIbHAasA). XHUMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IMYHBIM
KJIacCaM HEOPTraHWYECKUX COCIMHEHMM, T'€HETHYECKas CBSI3b HEOPTaHUYECKHUX
BEILIECTB.

Knaccudukanms XuMHUYECKUX peakUi MO pa3InyHbIM MPU3HAKaM (TI0 YHCITy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonsitue o ckopoct xumuuecko peakiuu. [loHsiTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTE€HHBIX M T'eTEPOreHHBIX
peakuusax. llondarne o xumuyeckom paBHOBecuu. DakToppl, BIMAKOLIKE Ha
CKOPOCTb XMMUYECKOW PEAKIMH U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  pEaKIMU,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YPaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HWCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust dIEKTPOIUTUYECKON OUCCOLUMALMH. DIJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUM BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckon cBszu. Crenens aucconanuuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuu noHHOTO OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIMHA MOHHOTO OOMEHa,
MOJHBIE M COKpAIlEHHbIE HOHHBIE YypaBHEHUs peakiui. CBOIICTBa KHUCIOT,
OCHOBAHHUM 1 COJICH B CBETE MPEACTABICHUHA 00 2JICKTPOJIUTHUCCKOMN TUCCOIHAITUH.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHsATHE O TUapONIU3E COJIE.

XUMHUYECKUM IKCHEPUMEHT: O3HAKOMIICHUE C MOJEIAMU KPHUCTAJUIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTawioB (rpadura u
ajiMasa), CJIOXHBIX BEIIECTB (XJIOpUAa HATPHs); HUCCIAEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMMHUYECKOW pEeaklHu OT BO3JACHCTBUSA PpA3IUYHBIX (PAKTOPOB;
MCCIIEOBAHNE AIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALN
KHUCIIOT, IIeJoued U cosie (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB);
IIPOBEJCHUE OIBITOB, WJUTFOCTPUPYIOLIUX TPU3HAKU NMPOTEKAHUS PEAKIIUH NHOHHOTO
oOMeHa (oOpa3oBaHuEe OCajJKa, BblAENEHHE raza, oOpa3oBaHHE BOJbI); OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioXKeHUs, COSAUHEHHUS); paCO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[IOMOIIBKD KAYECTBEHHBIX pPEAKIUMWA HA HMOHBI;, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hememannwt u ux coeounenusn



OOmrast xapakTepucTuka TamoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PuU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, MpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHu3M 4YeJjoBeKa. BakHellune XJIopuabl U UX
Hax0JICHUE B MIPUPOJIE.

OOmast xapaktepucThka 3eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

Crpoenrie 1 (U3HYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
AnnoTtponHble MOAU(UKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHUE CBOMCTBA CEPHI.
CepoBogopo, ctpoeHne, Gpu3ndeckrue u XuMUdeckue cBocTBa. OKCHUIIBI Cephl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, PU3NIECKIEe U XUMUYECKUE
CBOiicTBa (0OIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT U crherudpuyeckue).
XUMHUYECKHE peaKIlnu, JeKallue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
cepHoil kucioTel. [Ipumenenne. Conn cepHON KUCIOTHI, KAUECTBEHHAS peaklns Ha
cynbdar-uon. HaxoxeHnue cepbl U €€ COCIMHEHUI B mMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeibl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC O],
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OO6miast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B MPUPOJE, (PU3NYECKHE U XUMHUYECKHUE CBOICTBA.
KpyroBoport a3ora B npupojie. AMMHUAK, €ro (U3H4eCKue 1 XUMHUYECKUE CBOICTBA,
noiayuyeHue u npumeHeHue. Colu aMMOHUS, UX (PU3NUECKHE M XUMUUYECKHUE
CBOICTBa, NMpuMeHeHHe. KauecTBeHHas peakiusg HAa HOHBI aMMOHHS. A30THas
KHCJIOTa, €€ ToyiydeHue, (U3nyeckue M XHUMHYECKHE CBOMCTBa (00IIMe Kak
MPEACTaBUTEINS Kilacca KUCIOT U crienuduueckue). VMcnons3oBaHre HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHn. XUMHUYECKOE 3arpsi3HEHHE
OKpYXarolenh cpellbl  COSAMHEHUSIMHU a30Ta (KUCIOTHBIC JOXIH, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amtorpornubie Mogudukanuu Gochopa, GU3NUECKUE U XUMUUECKHE
cBoiictBa. Okcua docdopa(V) u pocdopnas kucnora, puzndeckue U XUMHIECKHUE
cBoiicTBa, monydenue. Mcmonb3oBanue (ocdaroB B KadecTBE MUHEPAIbHBIX
yA0OpEHUi.

OOmast xapakrepucTuka 3yeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, amioTpomnHble MOAM(DUKALMM, PACHpPOCTPAHEHUE B MPHUPOJIE,
dbuznyeckrue M XUMHUUYECKHE CBoHcTBa. Ancopbuusi. KpyroBopoT yriepona B
npupoze. Okcubl yriaepojia, ux puzndeckrue 1 XMMHUYECKUE CBOMCTBA, ICICTBUE HA
JKUBBIE OpPTaHU3MBI, TOJYYCHHUE W TMPUMEHEHHE. ODKOJIOTHMYECKHE TPOOIEMBI,
CBsI3aHHBIE C OKcuAOoM yriiepoaa (IV); runoresa rinodanbHOT0 MOTETUICHUS KITNMaTa,
MapHUKOBBIN d(pekT. YronpHas KUCIO0Ta U €€ COMU, NX (U3NUECKUE U XUMUIECKUE
CBOICTBA, Moy4yeHue u npuMeHeHue. KadecrBenHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHauyanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STAHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
Hx coctaB u xumuyeckoe crpoenue. [lousaTre o OM0I0rH4ecKy BaKHbBIX BEIIECTBAX:
xKupax, Oelkax, yrieBojax — M HUX POJH B KM3HU 4YeloBeka. MarepuaiabHOe
€JIMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, TOJIy4YECHUE U
npumeHenue. CoennHeHus KpeMHHUs B mpupojie. O01ire npenacTaBieHus 00 OKCU/Ie
kpemuus (IV) m xkpemuueBoi kucnore. CWIMKAThl, UX HCIOIH30BAHUE B OBITY,
MEAMIIMHE, POMBIIINIEHHOCTU. Ba)kHelne CTponTeNbHbIE MaTepHAaIIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HU.

XUMUYECKUN JKCIEPUMEHT: H3ydeHHE 00pa3ll0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTHI; MPOBEACHNE KAUeCTBEHHBIX PEAKIIMA Ha XJIOPUI-HOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBIThI, OTpaKkaromye (Gu3ndecKue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); O3HAKOMJIEHME C 00pa3liaMu XJOpUAOB (TaJOre€HUAOB);
O3HaKOMJIEHHUE C 00pa3liaMu cepbl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIOIb30BaHHUE
BUJICOMATEpHUAIIOB); HaOJIIOJEHHE Mpoliecca 0OYyIJIMBaHUs caxapa IMoj JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOW  KHUCIOTHI; M3yYE€HUE XHUMUYECKUX CBOMCTB
pa30aBiICHHONM CEpHOW KHUCJIOTHI, MPOBEACHUE KAYECTBEHHOM peakUuud Ha
cyab(dar-uoH W HAOIIOJEHUWE TNpHU3HAKA €€ NPOTEKaHWs; O3HAKOMJIEHUE C
(¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M HUX COCIAUHEHHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJECOMATEPHANIOB), oOOpa3uaMd a30THBIX H  (PocPopHBIX
ya0OpeHuil; moJiydeHue, COOMpaHWE, paclo3HABAaHUE U U3YUYEHUE CBOWCTB
aMMHaKa; MPOBEICHNE KaYeCTBEHHBIX peaklnii Ha MOH aMMOHHUS U (pochaT-uoH u
U3yYCHUE MPHU3HAKOB WUX TPOTEKaHMs, B3aWMOJCHUCTBHE KOHIEHTPHUPOBAHHOM
a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE BUECOMATEPHAIIOB);
U3y4eHUE MOJeNeld KPUCTAJUIMUECKUX pPEIIETOK anMmasa, rpaduta, ¢yiiepeHa;
O3HAKOMJIEHUE C MPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yIraéM U YCTPOMCTBOM MPOTHUBOras3a; MOJydeHHE, COOMpaHHUE, paclio3HaBaHUE U
U3y4EHHUE CBOMCTB YIVIEKHCIIOTO Tra3a; MPOBEICHHE KAaYeCTBEHHBIX pEaKklUUid Ha
Kap0o- HaT- W CUJIUKAT-UOHBI W W3y4YeHUWE TPU3HAKOB MX NPOTEKAHHUS;
O3HAKOMJIEHUE C MPOAYKIMEH CHIMKATHONW MPOMBIIIJICHHOCTH; pEIIeHUe
IKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHel e HeMeTaIbl U UX COSTUHEHUS.

Memannwt u ux coedunenusn

OO6m1as xapakTepUCTUKAa XUMHUUECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHHHU
ux mnoyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtammyeckas CBS3b U
METaJUIMYECKasi  KPUCTAJUIM-4YeCKass  PEemeTKa.  DJICKTPOXUMHUYECKHM  psif
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHust MeTauioB. [loHSTHE O KOppO3UM METAIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4yTYH, JIOPATIOMUAHUMA, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.



[Ilenounsie meTaiuibl: nojgoxeHue B llepuoamyeckon cucreMe XMMHYECKUX
sanemeHToB JI. M. MeHneneeBa; CTpOCHHE MX ATOMOB; HAaXOXJEHUE B MPUPOJIE.
dusznyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUIbsl U
TUJAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIENOYHBIX METaUIOB U HX
COeJIMHEHUM.

[[lenoyHo3eMeNnbHBICE METAUIbl MarHuid W = KaJIbIMWA: TIOJOXKEHUE B
[Tepuoanueckont cucreme xumuueckux 3yemMeHToB 1. 1. MeneneeBa; CTpoeHUE UX
aTOMOB; HaxXOXJIeHUE B mpupoae. PU3N4ecKue 1 XUMUYECKHUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiiime coeJuHeHUs! KabIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: onoxxenune B Ileproanueckoil cucreMe XUMUYECKUX JIEMEHTOB
J. . Menneneesa; cTpoeHue aToMa; HaxOXAEHUE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHUS.

2Kenezo: nonoxenue B Ilepuoanueckoi cucteMe XuMHUYeCKuX 3eMeHToB [, U.
MengeneeBa; CTpOCHUE aToMa; HaxXO0XICHHE B Ipupone. Duznyueckue u
XUMHUYECKHEe CBoMcTBa jkene3a. Okcuapl, THUApOKCUAbI U conu sxene3a(ll) u
xenesa(Ill), ux cocras, CBOICTBA U MOTYyYECHHUE.

XUMUYECKHI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJJIOB U CILIABOB,
ux (U3MYCCKHUMHU CBOMCTBAMHU; H3YyUYCHHE PE3YJbTAaTOB KOPPO3UH METAJIOB
(BO3MOKHO HCITOJIb30BaHUE BHUEOMATEpPUANIOB), OCOOEHHOCTENH B3aMMOJICHCTBUS
OKCH/JIa KAJIBIIUSI M HATPHSI C BOJIOM (BO3MOKHO UCIOJIb30BAHUE BUEOMATEPUATIOB);
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; MpOLEcCa TOPECHUS KeJe3a B KUCIOPOJIE
(BOBMOXKHO  HCMOJIb30BAaHUE  BUJIEOMATEPUATIOB); MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI (MAarHusl, KalablUs, aTFOMUHUS, ITMHKA, xene3a(ll)
u xenesza(lll), meau(Il)); maGmromeHne W omuMcaHue MPOIECCOB OKpaIllMBaHUS
IJJaMCHH HWOHAMU HATpusl, Kalusd U Kalblusd (BO3MOXHO HCIIOJIb30BaHUC
BHJICOMATEPHAIIOB); UCCE0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCH 1A ATFOMUHHUS 1
TUJPOKCHAA LIMHKA; PEIICHUE IKCIIEPUMEHTAbHBIX 3a/1a4d 1Mo Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

Xumusa u okpyycarowan cpeoa

HoBsie maTepuainbl U TexXHOJIOrMU. BemiectBa u MaTepualibl B TOBCEIHEBHOM
JKU3HM YEJIOBEKa. XHUMHUS M 3J0pPOBbE. be3omacHoe HMCIOIb30BaHUE BEIIECTB U
XUMHUUYECKUX peakiuidi B ObiTy. IlepBas momolns Npu XUMHUUYECKHUX OXKOrax u
oTpaBiieHUsAX. OCHOBBI 3KOJIOTUYECKOW IPAMOTHOCTU. XHMHUYECKOE 3arpsi3HEHUE
OKpYyXarolen cpepl (MpejenbHas omyctuMas KoHreHTpamus Bemiects — [1/1K).
Ponb XxvuMuu B periieHuu IKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie WCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
MPOIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY M TIPOMBIIILIEHHOCTH.

XUMHYECKHUI IKCTIEPUMEHT: U3ydeHHE 00pa3IioB MaTeprajoB (CTEKJIO, CTUIABHI
METAJIJIOB, TIOJIUMEPHBIC MaTEPHUAIIbI).

MexnpeaMeTHbie CBA3H



Peanuzanms MeXMpeaMETHBIX CBS3€W TPH W3YYCHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
TOHSTUN, TaK U TIOHSATHUH, SIBISTFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAay4HbIA (akT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCUPUKalUsi, TEePUOJNIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEb, SIBICHHUE, MapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dwuznka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTh, KpUCTAIIMYECKast
peméTKa, CIUIaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPATLHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MMOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «XUMMU»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyeHne XuMHM B OCHOBHOM IIKOJIE HAMPABICHO Ha JIOCTHUXECHHUE
OOy4YaromMUMHUCs JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
OCBOEHHMSI Y4EOHOIO MpeaMETa.

JIMYHOCTHBIE PE3VJIBTATHBI ocBoenusi mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €JIUHCTBE Y4EeOHOW H
BocrutatenbHOM AesrtenbHocTH ['BOY "IICuO "Cam60-70" B COOTBETCTBHHU C
TPaJAUIIMOHHBIMUA POCCUHUCKUMH COIMOKYJIBTYPHBIMH U JTYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEACHUS U
CIIOCOOCTBYIOT TIpoIleccaM CaMOTO3HAHUS, CaMOPA3BUTHUS U  COLMATU3AIMH
00yyJarommxcs.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

Ilampuomuuecxkozo éocnumanus

1) IIEHHOCTHOT'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHICCKOMY
U HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYCHUS XUMHUYCCKONH HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOM WH(MOpMAIUCH O
MEPEOBBIX JOCTIKCHHUSIX W OTKDPBITUSX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

I'pasicoanckozo éocnumanus
2) NpeicTaBlCHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOM,  y4eOHO-HCCIeOBAaTEIbCKOM, TBOPUECKOM M  JAPYTrUX  BHUAAX
NeATEeIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBbIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B IIPOLIecce 3TON yueOHOM NesTeIbHOCTH; TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IOCTYNKA CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI TOCTYIKOB;

Ilennocmu nayunozo no3nanus

3) MUPOBO33PEHUECKUX MPEJCTABICHUN O BEIIECTBE M XMMUUYECKOW peakiiui,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTABJISIOIINX
OCHOBY JJI1 TIOHMMaHUsl CYIIHOCTH Hay4YHON KapTUHBI MHUPA; MPEICTaBICHUN 00
OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHsS MPUPOIBI, B3aHMMOCBSI3AX YEJIIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJIyY€HNUE HOBBIX 3HAHUI 1O
XUMHHU, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SBJICHUI;

5) no3HaBaTeIbHON, MHPOPMALIMOHHOMN U YUTATENBCKOM KyJIbTYpPbI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbBHOM pabOThl C y4ye€OHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPaTypoOH, JOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTEepeca K OOY4YEHHIO U MO3HAHUIO, JFOOO3HATEIbHOCTH, TOTOBHOCTH MU
CIOCOOHOCTH K  CcamM0O00pa3oBaHUIO, IMPOEKTHOM M  HCCIEAOBATEIbCKOU
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

Dopmuposanusn Kyaiomypvl 300p06b:

7) OCO3HaHUA LIEHHOCTU >KW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUU U
HENPUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS alIKOTr0iIsl, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBUia 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHYECKUMHU BELIECTBAMH B ObITY U peabHOM KU3HHU;

Tpyooeozo éocnumanus

8) mHTepeca K MPaKTHUYECKOMY HM3yueHHUIO0 Mpodeccuil U TpyAa pa3iInuyHOro
poJia, yBaXX€HUE K TPYAY U pPe3yJIbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YUCJIE Ha
OCHOBE TPUMEHEHHsS] MPEIMETHBIX 3HAaHUM IO XUMHHM, OCO3HAHHOIO BbIOOpA
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus € YUYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEN;
yCHEMHON NpodhecCUOHATBFHON ASSTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM;
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

IKonozuueckozo 6ocnumanus

9) sKoNOrMYecKHu 11e1ecO00pa3HOr0 OTHOILIEHUS K MPUPOJE KaK HMCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUs LIEHHOCTH 3I0POBOIO U
Oe3omacHOro o0pa3a JKU3HM, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
bu3nyecKOMy M TICUXHYECKOMY 3JI0pPOBbIO, OCO3HAHHUS LEHHOCTU COOJIOCHUS
paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;



10) crtocoOHOCTH MPUMEHSATH 3HAHUS, TTOTYyYaeMbIe TIPH U3YYCHUN XUMUH, JJIS
pelieHust 3aJay, CBS3aHHBIX C OKPYXKAIOIIEH NPUPOAHOW Cpeoil, MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X PElIeHUs] TOCPEACTBOM METOJI0B XUMHUH;

11) 5KOJOrMYECKOro MBINUJICHUS, YMEHHUS pPYKOBOJCTBOBAaTHCA WM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPaKTUKE.

METAIIPEJMETHBIE PE3VJIbTATHI

B cocraBe MeranpeaqMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TSOPHS, TPUHITHTI,
runoresa, (paxkT, CucTeMa, MPOIecc, IKCIIEPUMEHT U P .), KOTOPHIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUU U3
ATUX MPeaMETOB (HOPMUPOBATH MPEACTABICHUE O LETOCTHON HAYYHOM KapTUHE
MHUpa, U YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOphIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

MertanpenMeTHble pe3yibTaThl OCBOCHHS 00pa30BaTENIbHON MPOTrpaMMBbI IO
XUMUHA ~ OTPa)KalOT  OBJAJCHUE  YHHUBEPCAJbHBIMH  IO3HABATEJIbHBIMU
AEeHCTBUSIMH, B TOM YHCIIE:

bazoevimu nozuueckumu oeiicmeuamu

YMEHHUE HCIOIb30BaTh MPUEMBI JIOTUYECKOTO  MBIILIICHUS] TPU OCBOCHHUH
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUU (BBIACISITH WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUI; BHIOMpPATh OCHOBAHUS U
KpUTEpUH JUIsl KIacCU(PUKAIMM XMMHUYECKUX BEHIECTB U XMUMHUYECKUX DPEaKIIUil;
yCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YUCHHUS;
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IETyKTUBHbBIC, TT0 aHAJIOTHH);
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TPUMEHSATH B TMPOIECCE TMO3HAHUS TOHATUA (NIPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATH MIMPOKO MTPUMEHSIEMbIE B XUMUW MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMHUUYECKOMN peakiiuu — MPHU pelieHn: yueOHO-TTO3HABATEIbHBIX 33/1a4; C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3Y4aeMbIX 00BEKTOB — XMUMHYECKHUX BEIIECTB U XUMUYECKUX PEAKITUH;
BBISBJISITE  OOIIIME 3aKOHOMEPHOCTH, TMPUYMHHO-CJIEACTBEHHBIE CBSA3U U
MPOTUBOPEYMS B M3y4aeMbIX MPOIIECCaX U SBJICHUSIX; MpeajaraTh KpUTEPUU IS
BBISIBJICHUSI OTUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIL; CAMOCTOSTEILHO BHIOUPATh
crioco0 pereHus: yaeOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJiee TOAXOMASIIUNA C Y4ETOM CaMOCTOATEIHLHO BBIICIECHHBIX
KPUTEPUEB);

bazoevimu uccneoosamenvckumu delicmeuamu



YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 1Sl (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIBHOCTH BBHICKA3bIBAEMBIX CY>KJICHUI;

NpUOOpPETEeHNE OMbITa MO IUIAHUPOBAHUIO, OPTraHM3alMd U TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpojeIaHHON paboTe;

Pabomoit c ungpopmayueii

YMEHHE BBIOMpATh, AaHAJIMW3UPOBATh M MHTEPHPETUPOBATH WH(GOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJIEp)KaHWs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa); KPUTUYECKH OLEHUBATH MPOTUBOPEUMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSTh Pa3IMYHbIe METOJbl W 3aMpOChl MPHU TMOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEICAEHHOTO TUIIA; TPUOOPETEHUE OMbITAa B
0o0JaCTH  HMCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAIUU U
WLTIOCTPUPOBATh peEIIaeMble 3aJaydl HECIOKHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpaduKi 1 KX KOMOMHAIUSAMY;

YMEHHE HCIONb30BaTh M  AaHANU3UPOBAaTh B Tpolecce y4eOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALKIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOUIEH NPUPOTHON
Cpelbl.

YHuBepcajibHBIMU KOMMYHUKATHBHBIMHU /Il CTBUSIMH

Obwenue:

YMEHHE 3a/1aBaTh BOIPOCHI (B XOJ€ JIuanora W/min JUCKYCCUU) MO CYIIECTBY
oOcykgaemMol TeMmbl, (OPMYIHpPOBATH CBOM TMPEIIOKEHUS OTHOCUTENIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

MPUOOPETEHUE OTbITA MPE3CHTAIMH PE3yJbTATOB BBIIOJHEHHUS] XHMHYECKOTO
IKCIIepUMEHTa (JTa0OpaTOPHOTO OMBITA, Ja0OPATOPHOUN PabOTHI MO MCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

Coemecmnuasn deamenvHocmsy (COmMpyOHUUECME0):

3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TIO3HABATEIHHOU W
UCCIIEIOBATENLCKON JICSITENFHOCTA TPH PEIICHWH BO3HHUKAIOMIMX MpoOJieM Ha
OCHOBE y4€Ta OOILIMX MHTEPECOB M COTJIAacOBaHUS MO3ULUNA (00CyXkAeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYpPMBD», KOOPJHWHAIMSA COBMECTHBIX JCHCTBUH,
oTpe/ieNieHue KPUTEPHEB 10 OLIEHKE KaueCTBa BHITIOJHEHHON pabOThI U 1. );

YHuBepcajabHBIMU PEryJsiTHBHBIMU J1€/iCTBUSIMH

Camoopzanuzauus, Camokonmpo.s (penexcus):

YMEHUE CaMOCTOSITENPHO OMPEACNSITh IEIu JeATEeIbHOCTH, TUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTh, BBIOMpaTh Hanbosee 3pheKTUBHBIE CIIOCOOBI pelieHusT y4eOHbIX U



MMO3HABATEIbHBIX 33J1a4, CAMOCTOATEIBHO COCTABIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAaHUN 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKIHUSX;
OLIEHUBATH COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOW LIEIIN;

YMEHHE UCIOJIb30BATh U AaHATU3UPOBATH KOHTEKCTHI, PEIJIAaracMbIE B YCIOBUU
3aJIaHUM.

[MPEJIMETHBIE PE3VYJIBTATHI

B coctaBe mpeAMETHBIX pE3yNbTaTOB IO OCBOCHUIO 00s3aTEIBHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JAaHHOW pabodeil MporpaMMoM, BBIACISIOT:
OCBOGHHBIE OOYYaIOUTUMUCS HAy4yHble 3HAHUA, YMEHHUS M CHOCOOBI JEHCTBUA,
cnenu@uueckue s MpeIMeTHOW o0macTu «XUMHS», BHUIbI ACSITEIbHOCTU IO
MOJTyYEHHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIIPETALINH, TPE0OPa30BAHUIO U MPUMEHEHHUIO
B Pa3IUYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

[TpenMeTHbIe pe3yabTaThl MPEACTABICHBI MO rojaM OOyUYEHHUS M OTpa)KaroT
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCA CAEAYIOIMIMX YMEHUM:

8 KUIACC

1) packpbiBaTb CMBICI OCHOBHBIX XHMHUYECKHX TMOHATHUMA: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEUIECTBO, CII0XKHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAsI U MOJIEKYJISIPHAsI Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JII XUMHUYECKOTO
AJIIEMEHTa B COEMHEHHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCIEHHUS, XUMHUYECKas  peakuus,
KJ1accu(pUKanus peakiuil: peakliMi COECINHEHHUS, PEaKIUU Pa3I0KEeHUs, PEaKIUU
3aMEILECHUSI, PEAKIUU OOMEHa, 5K30- U SHIOTEPMUYECKHE DPEAKUUU; TEIIOBON
s ekt peakiuu; AIpo aToma, JIESKTPOHHBIA CIOM aToma, aTOMHasi OpOWTalIb,
paauyc atoMa, XMMUYECKasi CBSA3b, MOJISIPHAS M HEMOJIAPHAs KOBAJEHTHAs CBS3b,
VWOHHasi CBf3b, HOH, KaTUOH, AaHWOH, pPacTBOpP, MaccoBas JOJS BELIECTBA
(mpolleHTHAs: KOHLIEHTpAI|sl) B paCTBOPE;

2) WIUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHUYECKUX TMOHITHH (CM. T1. 1) 1
MPUMEHSITH 3TU NOHATHUA MPU ONMKMCAHUY BEUIECTB M UX MPEBPALLICHHI;

3) UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTaBJIeHHs (POpMYJT BELLIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

4) onpenensiTh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX;
CTENEHb OKHUCIIEHUS D3JEMEHTOB B OMHAPHBIX COEIUWHEHUSX; MPUHAIJIECKHOCTh
BEILECTB K OMNpPEACIIEHHOMY KJacCy COEAMHEHUH Mo (popmysiaM; BUJI XUMUYECKON
CBSI3M (KOBaJICHTHAs! U MIOHHASA) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpeiBath cMmbica Ilepuogunueckoro 3akona JI. WM. Menneneena:
J€EMOHCTPUPOBATH MOHUMAHKUE IEPUOIUYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHUX
AJIEMEHTOB OT MX NOJIOKEeHUs B lleproguueckoil cucreme; 3aKOHOB COXPAHEHMS
Macchl BEIIECTB, IMOCTOSTHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO YYEHMs, 3aKOHA
ABorazipo; OnuchiBaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy [lepumomnueckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3inyaTh IOHATHUS «rJaBHAs NOATpymHmna
(A-rpynma)» u «nobounas noarpynmna (b-rpynma)», manbie u GoybIve IEPUOIHI;
COOTHOCUTH 0003HaUEHUs1, KOTOpBIe UMetoTcs B Tabmuie «llepnonnyeckas cucrema



xuMmuyeckux 3nmeMeHToB J[. M. MeHnneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHKAMH
CTpPOEHHUsI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijpa, oOlIee Yucio
AJIEKTPOHOB U paCTpeIeiIeHUE UX MO JIEKTPOHHBIM CIIOSIM);

6) xkinaccupuUUpPOBaTh XUMHYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA;
XUMHUYECKUE Peakluu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TerioBoMy b PexTy);

7) xapakTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJACCOB, MOJATBEPXkAAasl OINHUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

8) MPOTHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa; BO3MOXXHOCTHM NPOTEKaHUS XWMHYECKHX MPEBPAILICHUA B Pa3IU4HBIX
YCIIOBHSIX;

9) BBIYMCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa M0 (OpMyJe COEIUHEHHS; MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE; MPOBOJAWUTH PACUETHI 10 YPABHEHHIO XHMHYECKOU
peakuuu;

10) npuMeHATh OCHOBHBIE OTEPAIlMN MBICTUTEIHHOU ACATEIBHOCTH — aHAJIN3
U CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3AlINIO, KJIACCU(PUKALIUIO, BBISBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3éM — I M3Y4YEHUS CBOWCTB BEIIECTB U
XMMHUYECKUX PEeaKuil; eCTECTBEHHO-HAYyYHbIE METO/bl IO3HAHUS — HAOJIIOJCHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

11) cmenoBaTh npaBuiiaM MOJIb30BAHUS XUMHUYECKOW TOCYI0M 1 1a0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKKe IMpaBUjaM OOpalIEHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLMSMHU II0 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB IO
MOJYYEHUIO W COOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEd PACTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIOT € TOMOIIBIO HHIMKATOPOB (JaKMycC,
dbenondranenH, METUIOPAHXK U JIp.).

9 KIIACC

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHITUI: XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, ITPOCTOE€ BEILECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIECHMS, XHMHYECKas
peaKiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJICKTPOIUTHYECKAs UCCOIMALUS,
peaklMi MOHHOTO 0OOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMBbIE U
HEeoOpaTUMBbIE peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, aJJIOTPONHUS,
aM(OTepHOCTh, XHUMHYECKass CBS3b (KOBaJEHTHAas, HWOHHAs, METaJUInyecKas),
KpUCTaJUIMYECKasl PeIETKa, KOPPO3Us METAIIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonyctumas konuentpauus (I1IJIK) Bemectsa;

2) WITIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM. 1. 1) 1
MPUMEHSITh 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUN;

3) UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIeHUs (POpPMYJT BEILIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;



4) onpenensTh BaJEHTHOCTh U CTENEHb OKUCJIEHUS XMMHUYECKUX HJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeuHeHul no GopmyaM; BUJ XUMHUECKON CBSI3U (KOBaJICHTHAs!, HIOHHA,
METaJUInYecKasi) B HEOPraHMYECKUX COCIMHEHHUAX; 3apsij] MOHA MO XUMHUYECKOM
dbopmyIie; xapakTep CpeJibl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COCAMHEHUM, TUI
KPUCTAUTNYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA;

5) packpeiBaTh cmbici Ilepuommueckoro 3akona JI. WM. MeHneneeBa u
JEMOHCTPHUPOBATh €0 MOHHMMAaHHWE: OIMMUCHIBATh M XapaKTepU30BaTh TAOIMUHYIO
dopmy Ileproamueckoit cucTeMbl XHUMUYECKUX DJIEMEHTOB: Pa3inyaTh MOHITHS
«rnaBHas noArpynna (A-rpymma)» u «rmodoouynas noarpymnmna (b-rpymnmna)», mansie u
OOonpIIME TNEPUOIbI; COOTHOCUTH  O0O3HAUYEHHS, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaOIMIE, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacnpeeNieHne UX 10 3JEKTPOHHBIM CII0SIM); OOBSICHITH 00111MEe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B MpEAeiaax MajblX IEPUOIOB U
TJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

6) ki1accupuIUpPOBaTh XUMHYECKHUE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA;
XUMUYECKHUE Peakinu (10 YUCIIY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, 11O
TeIoBOMy 3(Q(}eKTy, MO U3MEHEHUIO CTENEHEH OKUCICHUS XUMHUYECKUX
DIIEMEHTOB);

7) XxapakTepu3oBaTh (OMHUCHIBaTh) OOIIME W CHEUUPUYECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPKIAsl OMHCAHUE IPUMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUM;

8) COCTaBIATh YPaBHEHUS JICKTPOJIUTHUECCKON AUCCOIMAIIMN KUCIIOT, IIeI0UYen
U COJIeH; MOJHBIE M COKpPAIIEHHBIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
YpaBHEHUSl PEaKLMM, MOATBEPKAAIOUIMX CYUIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEK]ly BELIECTBAMHU PA3JINYHBIX KJIACCOB;

9) packpblBaThb CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIuii;

10) mporHo3upoBaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3JIUYHBIX YCIOBUSX;

11) BBIUKCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHYECKOrO 3JIeMEHTa Mo (OpMysie COEIUHEHHS; MaCCOBYIO
JIOJII0 BEILIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XMMHUYECKOU
peakuuu;

12) cnenoBaTh npaBuiiaM MOJIb30BAaHUSI XUMHUECKOW TOCYI01 U 1a00paTOpHBbIM
000OpyZOBaHUEM, a TaKkKe MpaBUIaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

13) npoBOAUTH PeaKIMK, TOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IHYHBIX
BEIIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA- OpOMUA-, HOIUI-, KapOOHAT-,
docdar-, cuimkar-, cynbdar-, TUIAPOKCHUIA-UOHBI, KATHOHHI AMMOHHUS U HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpax HEOPraHUYECKHUX
BEILECTB;



14) npuMeHATh OCHOBHBIE ONEPALN MBICIUTENBHON IESITEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000lIeHHne,  CUCTEMAaTU3allio,  BbISBICHUE
MIPUYUHHO-CJIEICTBEHHBIX ~CBS3€H JUISl W3y4YEHUsT CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HaOJI0/ICeHHE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).

KpuTtepun u HOpMbI OlIeHKH 3HAHUA M YMEHUH 00y4arommnxcs

Kontpons pe3ynbTaToB 0OyuYeHHsI SBISIETCS OJHOM U3  BaKHEUIIUX
KOMITOHEHTOB TIpoiiecca o0ydeHusi XuMuH. B mporecce 00ydeHust TOJDKHBI OBITH
YCTAaHOBJICHBI YETKHWE B3aWMOCBS3U MEXAY IMOHATUAMH, (POPMUPYEMBIMH Y
oOyuaroiuxcs. IMeHHO TakuM 00pa3oM y HUX CO3/IaeTCsl OTpEIeICeHHasl cCUcTeMa
3HaHui. Kaxkmas HOBasg Tema paccMaTpuBAeTCsl JMIIL MOCJIE TOr0, KaK YYUTEIb
MPOBEJET KOHTPOJIb OICHUBAHUS YPOBHS YCBOEHUS IMOJYUYCHHBIX 3HAHUU JIs
BOCITPUSATHUSL HOBOTO MaTepuaa. BrimosHeHne Kakux-1u0o yrpaxHEHU 110 HOBOU
TeMe CIIOCOOCTBYET OoJiee MOJHOMY, OCO3HAHHOMY YCBOCHHIO MaTepuaia, CO31aeT
ycioBust Ay GOPMHUPOBAaHUS Yy OOYYAIOMIMXCA CUCTEMbl XMMHUYECKUX TOHSITHM,
JIOTUYECKU CBSI3aHHBIX APYT C APYTOM.

KoHTponps 3HaHMI NOMKEH NPOBOJIUTHCS YUYUTEIEM CHUCTEMAaTUYECKU. Buiel
KOHTpPOJISI MOTYT OBITh MPOIMKCAHBI B T'OJIOBOM TEMAaTHYECKOM IUIAHHUPOBAHUHU, a
TaKke B IUIAHE W KOHCHEKTE ypoka. OpUEHTHUPOM I YUHUTENS] XUMHUH JTOJKHBI
ObITh UMEIIIMECS B TMporpammax pyopuku «JlocTuxkeHue NpPeaMETHBIX,
METaNPEIMETHBIX U TUYHOCTHBIX PE3YIHTATOBY.

Knaccugpuxayuu 6uooe konmponsa pe3yiomamoes o0yueHus Xumuu

1. ITo MecTy B yueOHOM TpoI1iecce

AkTyann3anus onopHeix ([IpenBapuTenbHbIN KOHTPOJIb OCYIIECTBISIOT IS
BBOHbII WU OCTATOYHBIX 3HAHWHN |THArHOCTHKH
KOHTPOJIb [10 TEME MICXOHOT'O YPOBHS 3HAHUW U YMEHUH IIKOJILHUKOB,
[103TOMY IPUMEHSETCS B Hayajle y4eOHOro roja,
[epe] M3y4eHUEM HOBOT'O pa3jieiia Ui TEMbI
Texymnii KoHTposb yCBOCHHUS [IpoBoAMTCA yunTENneEM Ha IPOTSKEHUH BCETO
KOHTPOJIb yaeOHOTO MaTtepuaiga B [yd4eOHOTO 3aHATHS C IIEJIbI0 OTCICKUBAHUS
XOJI€ TIO3HABATEIBHOIO  [KaYeCTBA YCBOEHUS XMMHUUYECKUX 3HAHUM U YMEHUH,
rporecca [PAaCCMOTPEHHBIX Ha ypOKe
Tematnueckuit [Mtorosas mpoBepka mo  [[IpoBoanTcs mocne u3y4eHus Kakoro-auoo
KOHTPOJIb TeMe yuyeOHOro KPYITHOT'O paszelia Kypca, Kak IpaBwiIo, B KOHIE
MaTepuana YEeTBEPTH, MOJIYTO/IUs, TPUMECTpPA, y4eOHOr0 roa
ITOroBbIN Bu konTposs ycBoenus [[IpoBoautcs B (hopMe UTOTOBOM KOHTPOJIBHOM
KOHTPOJTb [yaeOHOTO MaTepuaia 3a [paboThl/KOHTPOIBHOTO TecTa uiu B hopme TMA
BeCh Kypc 00y4eHUS i EI'D

2. ITo dhopme npoBeneHusI.

* ITHAuBUyaIbHBIN.

* OpoHTANIbHBIN (MaCCOBBIN).
3. Ilo criocoOy opranu3zaium.




* YCTHEBIN.
e [[ncCbMEHHDIH.
* [IpakTryeckuil.

OueHnnBaHue yCTHOTO OTBETA

NHauBuayaJbHBIA KOHTPOJIb PE3YJIbTATOB MOKET MPOBOJAUTHCS Ha YPOKE KaK
B (hopMe KpaTKOro onpoca ¢ mecta (ppoHTaabHas KOHTPOJIHMpYoIIas 0ecena), Tak
Y B BUJIE 00CTOSATE/IbHOM POBEPKH 3HAHNIA M YMEHHMI Y TOCKH. DTOT BUJI OITPOCa
(MHAMBUTyaTbHBIN ) MOKHO MPOBOJIUTH HA 3TAaNaxX aKTyalu3alud 3HAHUHN, U3yYCHUS
HOBOI'O Marepuaia, 3aKpEIUICHUS W COBEPUICHCTBOBAHUSA 3HAHUW W MPOBEPKU
YCBOE€HUs HOBOTO Marepuana. Bompocel yuuTenss Ajisi KpaTKoro OIpoca JOJLKHBI
OBITh TJAKOHUYHBI, C(HOPMYITUPOBAHBI B IIOHATHBIX YICHUKY TEPMUHAX U TPEOOBATH
KpaTkoro orsera. J[JI1 3KOHOMHHM BPEMEHH MOKHO HCIIOJBb30BATh KAPTOUYKHU C
BOIIPOCAMH, HA KOTOPHIC YUCHUKHU I'OTOBATCS OTBETUTH Y JIOCKH.

Bo Bpems otBera yuaierocs Al JOCTHKEHUSI YCTOMYMBOTO BHUMAHHUS Kjlacca
MOJIE3HO MPEAYCMOTPETH MOCIEAYIONMIEE 38 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI
JIPYTUX yYaIIUXCsl, UCTIPABICHUE JOMYIIEHHBIX OIMOOK, TOMOTHEHHE.

[Ipy mnpoBemeHuM ompoca JIOMYCKAETCS 3aJaBaTh YYalIEeMyCs HaBOIALIUE
BOIIPOCHI JIsl TOTO, YTOOBI TOMOYE MY C(hOPMYJIUPOBATH CBOU MBICITH. MOTYT OBITH
1 JIOTIOJTHUTEILHBIE BOIIPOCHI, €CITM OHU HEOOXOAUMBI JIJISI TIPEACTOSIIETO H3YICHUS
HOBOI0 Marepuasiia. Bo BpeMsi yCTHOTO OTBETa Yy4Yallerocs YYWUTENb HMEET
BO3MOKHOCTh 33/1aTh JOTOJHUTEIBHBIM BOIMPOC JUArHOCTHYECKOTO XapakTepa,
KOTOPBIN MMOMOKET BBIIBUTh COCTOSTHUE 3HAHUW U YMEHUN OTBEYAIOIIETO.

[IpoBeneHre yCTHOTO HWHIMBUAYAIBHOTO KOHTPOJIS TPEOYEeT OT YUYUTEIs
COOpaHHOCTH U BHUMAaHMS, TaK Kak HE0OXoAuMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS
y4anxcs B KJ1acce.

VYuurens 00513aH MPOKOMMEHTHPOBATh OTBET YUCHHKA, YKa3aB Ha OITUOKU U
OTMETHUB yAa4HbIe CTOPOHBI. JIF0O0M OTBET IOKEH OBITh 3aMEUEH YUUTEIEM U
00BEKTHBHO UM OlleHeH. Heo0s13aTelbHO CTaBUTh OTMETKY 3a KaXKIbIH HETIOTHBII
OTBET. ECi yUeHUK HEOAHOKPATHO JOMOJIHSII OTBETHI IPYTUX OJTHOKIIACCHUKOB,
TO MOKHO TIOCTaBUTh €My OOIIYIO OTMETKY 3a YPOK.

OTMeTKa «5»:

- JIaH MOJIHBIM ¥ IIPAaBUIBHBIA OTBET HA OCHOBAHUH U3YUYEHHBIX TEOPHUIA,

- MaTepHrall U3JI0KEH B OMPEACICHHON JJOTMYECKON MOCIEN0BATEIILHOCTH,
JIUTEPATYPHBIM SI3BIKOM,

- OTBET CaMOCTOSATEIbHBIN

- BO3MOYKHA OJIHA HECYIIIECTBEHHAs OIINOKA.

OTMeTKa «4»:

- J1aH IOJIHBIM ¥ NIPABUIBHBIA OTBET HA OCHOBAaHWM U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0)KEH B ONPEAECTCHHOMN MOCIEA0BATEIbHOCTH,

- OTBET CaMOCTOATEIbHBIN

- JIOMYIIEHBI 2-3 HEeCYIIECTBEHHBIC OITMOKH, NCIIPABICHHBIC IO TPEOOBAHUIO
YUYUTEIISA, WIH JaH HETOJHbIA U HEYETKUN OTBET.

OTMmeTKa «3»:



- JIaH TIOJTHBIA OTBET, HO MPHU 3TOM JIOMYIIIEHA CYIECTBEHHAs OMUOKa WIIN
OTBET HEMOJIHBIH, MOCTPOEH HECBSI3HO.

OT1MmeTKa «2»:

- OTBET 0OHAPYKUBAET HEMIOHUMAaHNE OCHOBHOTO COJIepKaHusl yueOHOTO
MaTtepuana,

- TOMYIIEHbI CYIIECTBEHHBIE OIIMOKU, KOTOPhIE YUAITUICS HE MOXKET
UCIIPaBUTh MIPU HABOJSIIMX BOMPOCAX YUUTEIS.

Ot1merka «1»:

- OTCYTCTBHE OTBETA.

dpoHTATILHAA KOHTPOJMPYHOIIAS 0ecexa 0OBIYHO JIOCTATOYHO
KpaTKoBpeMeHHa. Bompockl, kKak U BO BCSKOU JIpyroi Oecene, TpeOyIOT KpaTKOIro
OTBETA, MO3TOMY 3a OJIMH TaKOW OTBET YUYEHHMKY CTaBUTh OLIEHKY Henb3sa. HyxHO
3apaHee HaMETUTh TeX YIYCHUKOB, OTBET KOTOPHIX BO BpeMs O€CEIbI XOTT OIEHUTD,
W 33/1aBaTh UM II€JICHANIPABJICHHO 3aIlJIJaHUPOBAHHbIE JJ1s1 Oece bl BOPOChl. OTHAKO
HE CJeAyeT 3a/JaBaTh MOJPS] BONPOCH OJTHOMY M TOMY ke ydeHUKy. PabortaTh
JOJDKEH Bech kiacc. dpoHTanbHas Oecesia MOKET COYETAThCsl C YCTHBIM Y4ETOM
3HAHUM, KOTJa HECKOJIbKO yYalllMXCsl TOTOBSTCSA K OTBETY y HOCKHU. CIIOXKHOCTH
paboThl 3aKiIOYaeTcss B TOM, YTOObI HE YIIyCKaTh M3 TMOJS 3pEHHs KJiacc,
y4acTBYIOIIM B Oecesie, U yJalluxcsi, OTBEYAIOIIHNX Y JOCKH.

3a4eT — 3TO METOJ YCTHOTO KOHTpPOJIS, KOTJa YYEHHKaM MPEeIOCTaBISIETCSA
BO3MOYKHOCTh 00Jie€ IUTENbHO U OOCTOSATEIBHO OTBETUTH Ha Bompoc. OOBIYHO
3a4eT Ha3HAYaeTCsl BO BHEYPOUHOE BPEMsI; KJIacC MPHU 3TOM pa3/AeAeTCs Ha ABE WU
TPU TPYIIbI, KOTOpPbIE MPUXOIAT HA 3a4eT MO ouepeau B pa3Hoe Bpemsa. O
MPOBEJICHUU 3a4eTa YYUTEIb COOOIaeT 3apaHee, YTOObl yJyaliuecs MOIJIM K HEMY
NOATOTOBUTHCS. JJI MOATOTOBKH K 3a4€Ty YYUTEIh COCTABISET BOIPOCHI, a TAKKE
NpPUMEPHBIE 3a/lauyd, PEKOMEHIYET JUTepaTypy, MpPEABAPUTENBHO TPOBEPUB,
UMEEeTCs JIM OHA B IIKOJbHON OubOmmoreke. CpoKM MPOBENCHUS 3a4eTa JIOJDKHBI
OBITh M3BECTHBI 3aMECTUTENIO JTUPEKTOpa MO Y4eOHO-BOCIUTATENIHHOM pabore,
YTOOBI MOXKHO OBLIO PETYJIMPOBATH HATPY3KY YHAIIUXCS.

Knaccuueckunit 3a4eT npeaycMaTpuBaeT BbIBICHUE YPOBHS 3HAHUN, YMEHUHN U
HABBIKOB y4allluxcsi BO Bpemsi Oecenbl yueHuka ¢ yuureneM. OH JaeT MmojgHoe U
TOYHOE NPEJCTaBICHUE 00 ypOBHE OOYYEHHOCTH KaXXJOrO YYEHHKA, OJIHAKO
OTHUMAeT MHOTO BPEMEHH, YTO BEAET K MEPErpy>KEHHOCTU KaK Y4YUTENs, TaK U
y4YCHUKA.

OuenuBaHMe NMCbMEHHOH PadOTHI

[TuceMeHHbIe pabOTHI MOAPA3ICAIOT Ha TeKyIIUe (TPOBEPOUHBIC) U UTOTOBBIC
(KOHTpPOJBbHBIE) PAabOTHI; MO BPEMEHM OHU MOTYT 3aHUMAaTh BECh YPOK HIIH €ro
4acTh.

K MeromaM mNHCbMEHHOW TMPOBEPKU PE3YJbTaTOB OOYYEHUSI OTHOCATCS
MMCBMEHHAsI KOHTPOJIbHAs paboTa Ha 45 MuH, IpoBepouHbie paboTel Ha 10-15 MuH
(HampuMep, peLIEHHE PacCYETHBIX 3a/ad), MUCHbMEHHBIC JOMAllHUE 3a/IaHMUS,
MUCbMEHHBI y4eT 3HAaHUW OTAENBbHBIX YYalIUXCA MO KapTOuKaM, XUMHUYECKHUE
JMKTAHTBhI, 33JJaHUsI TECTOBOT'O TUIIA U T.II.



[ToaroToBka yyanmxcsi K KOHTPOJIBHOUM paboTe yalie BCEro OCYIIECTBIISIETCS Ha
o0obOmarmux ypokax. O TpOBEIEHUH KOHTPOJIBHOM paldOThl  yyaliuxcs
MpeaynpexIatoT 3apaHee, YTOObl OHU MOTJIM MTOJATOTOBUTHCS.

ConepxaHue KOHTPOJIbBHOM pabOThl OXBaTbIBa€T BECh HaMOOJEE BaXKHBIM
Matepuasl KOHTPOJIMpYyeMOW Tembl. B Takol OoJbIION KOHTPOJILHON pabote
3aJlaHds JOJDKHBI OBITh €IMHBIMHU [IJISl YYalllUXCs BCEX YypOBHEW pa3BuTus. B
KOHTPOJIbHYIO paboTy pPEKOMEHAYeTCs BKIIOYaTh pa3HOOOpa3Hble 3aJaHUs:
00001Iaro1IIe BOMPOCHI, KAYECTBEHHBIC M PACUETHBIC XMMHYCCKHE 33/1a4H, IICTTOYKH
MIPEBPAIICHH, TECTOBBIC, Tpadudeckue 3aaanus u T.1. HeoOXoaumMo Uemoap30BaTh
HauOOJIbIIIEE YHCIIO BapUaHTOB. TeTpaaWl IJii KOHTPOJBHBIX PadOT SBIISIOTCS
JIOKyMEHTOM, KOTOPBI MOXXET OBITh MPOBEPEH aAMUHUCTPAIMCH IIKOJBI U
WHCIIEKTOPOM OT/IeJa 00pa30BaHUs, MOSTOMY TETPaaul IJII KOHTPOJIBHBIX padboT
JIOJKHBI XPAaHUTHCSI B XUMUYECKOM KaOMHETE B TEUCHUHU y4eOHOI0 roja.

VYuureno UWHOrAA JOBOJIBHO TPYAHO OIPEIEIUTh CTENEHb CJI0KHOCTH
NMO00paHHBIX 3aaHui. METOUCTBI COBETYIOT BOCIIOJB30BATHCS CIICIYIOITUM
npuemoM. Heo0xo1MMo caMOMy BBITIOJIHUTB 3TY paboTy, a U3pacXoJ0BaHHOE BpeMs
JUTSl yYEHUKOB 8-9-X KJIaCCOB HAJ0 YBEIUYUTH B 5 pas, a i CTapIIMX KJIAcCOB - B
3 pa3a. MoXHO B X0JIe TIPEIBAPUTEITHLHON CaMOCTOSITEIbHONU PaOOThI MIPEATIOKUTD
HECKOJIBKO TUITMYHBIX 33JJaHUI U MMPOAHAJIU3UPOBATH CTENIEHb X BBIOJHEHUS.

[Ipu oleHMBaHMM OTBETa Yy4Yallerocs HEOOXOAMMO YYMUTHIBATh KaueCTBO
BBITIOJTHEHHUS paboThI 1Mo 3agaHusiM. KoHTposbHast paboTa OlIEHUBAETCS B LIEJIOM.

OrmeTKka «5»:

e JlaH MOJIHBIA OTBET Ha OCHOBE U3YYCHHBIX TEOPUH, BOBMOKHA
HECYIIECTBEHHAs OLIMOKa.

OtmeTKka «4»:

e JIONYCTHMa HEKOTOpPas HEMOJIHOTa OTBETA, MOKET OBITh HE OoJiee
JIBYX HECYIIECTBEHHBIX OIIHOOK.
Or1merka «3»:
o paboTa BBINOIHEHA HETIOTHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS
He 0oJiee OJTHOM CYIIECTBEHHON OMUOKH U 2-3 HECYIIECTBEHHBIE.
OTMeTKa «2»:
e paboTa BHIMOJHEHA MEHBIIIE YEM Ha TPETH,
e UMEETCSI HECKOJIBKO CYIIECTBEHHBIX OLITUOOK.
OrmeTka «1»:
e paboTa HE BBINOJHEHA.

Bo3mokHa cremyromias cucteMa OICHUBAHUS KOHTPOJIBHOW paboThl IO
NATHOAIIEHON CUCTEME:

IPU BBIMOIHEHUH Y4eHUKOM OT 96 110 100% paOoThl CTaBUTh OLIEHKY «5»;

oT 76 10 95% paboThI - «4»;

oT 50 10 75% - «3»;

oT 20 1o 50% - «2».

[Ipy mOJIHOM OTCYTCTBMU NPaBUJIBHBIX OTBETOB WJIM BBITOJHEHUU PaOOTHI
MeHee ueM Ha 20% cTtaBuTcs oLeHKa «1».



[Ipu oneHke BHINOJHEHUS MHUCHbMEHHOW KOHTPOJIBHOM paboThl HEOOXOAUMO
YUUTBHIBATH TPEOOBAHUS €IMHOTO OpPOrpaduyecKoro pekuma.

Bce paboTsl 00s13aTeNIbHO TOJKHBI OBITh IPOBEPEHBI K CIIEAYIOIEMY YPOKY, ITPU
ATOM YYUTENb JOJDKEH COOJIOJATh MOJHYI0 00BbEKTUBHOCTh. OOs3aTENICH aHAIU3
pe3yibTaTOB MHUCBMEHHOM paboThl M paboTa HAJ TUNUYHBIMU OUIMOKAMHU.
OObsiBIIEHUE OLICHOK M aHajgu3 padoT TPeOYIOT OT YUYHUTENsl COOTBETCTBYIOIIETO
MEJarOrMYeCKOro TaKTa.

OueHuBaHue TECTOBBIX PadoT

TecTbl, cocTofIIME U3 MSATH BOMPOCOB, MOKHO HCIOJIB30BaTh MOCIE U3YYCHUS
Kaxaoro Mmarepuana (ypoka). Tect u3z 10—15 BompocoB ucnonb3yercs s
nepuoanueckoro kKoHTpous. Tect u3 20—30 BompocoB HEOOXOTUMO HUCIIONIB30BATh
JUJISl U'TOTOBOTO KOHTPOJISL.

[Ipy olleHMBaHMM HCMONB3YETCS CIEAyIoliasl IIKajia: Uil TecTa U3 MATH
BOIIPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* OJTHA OIIMOKA — OIEHKA «4»;

* JIB€ OITMOKU — OIICHKA «3»;

* TpU OMUOKH — OLIEHKA «2).

Ecnu onenka BoicTaBisiercs B (hopMe 3a4eT/HEe3ayeT, TO 3a4€T CTABUTCS IPHU
BoinmosiHeHun 70% 3amanuii. Takas Qopma OIEHKHM HCIONB3YETCs, €CIU TEeCT
COJICPKUT yOpaKHEHUs Ha pacro3HaBaHue. Ecinu TecT oIleHUBaeTcs 10
NATHOAIIIEHON CUCTEME, TO CTAHIAPTHBIC KPUTEPUH OLIEHOK TAKOBBI:

91-100% - omreHKa «5»;

81-90% - onenka «4»;

80-70% - omenka «3»;

HIke 70% - omeHKa «2».

Ouenka yMeHHH pemiaTh pacyeTHbIE 3a1a4M

OT1meTrka «5»:

e B JIOTMYECKOM PACCYXKJICHUU U PEIICHUH HET OIINOOK,

OTMeTKka «4»:

e B JIOTUYECKOM PACCYXKJICHUH U PEIICHUHU HET CYIIECTBEHHBIX OIMMNOOK,
e JIONYyIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK
OrmeTka «3»:
e B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIHUOOK.
e JIONYCKAETCs CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUUECKUX pacueTax.

OTMeTKa «2»:

e HMMEIOTCSl CYIIECTBEHHBIE OIIMOKH B JIOTUYECKOM pPaCCyXIACHUU U
pelIeHUH.

Or1merka «1»:

e OTCYTCTBHE OTBETA Ha 3ajaHUE.

OueHka 3KCNePUMEHTATbHBIX YMEHUH
(B mpouecce BbINOJHEHUS NPAKTHYECKUX PA0OT IO HHCTPYKIUH)



[TpakTrueckue pabOTHI 10 XUMHH BBITIOTHSIIOTCS B TETPASAX JIJIS MPAKTUIECKUX
pabort. [Ipu orleHMBaHMK OTYETA MO BHIIOJHEHHUIO MPAKTUYECKON paboThl 0coboe
BHUMAaHHE YENSIETCS KAYECTBY U MOJHOTE CAMOCTOSITENIbHBIX BBIBOJIOB YUCHHKA.

KonuyecTBo npakTruueckux padboT onpeeseHo B porpaMmMe.

B Tedenune yueOHOTOo rofia TETpaIu s MPaKTUYECKUX PabOT XpaHUTCS B IKOJIE.

Ot1meTka «5»:

o OKCHEpUMEHT BBINOJHEH MOJHOCTHhIO. CleNnaHbl  MpaBUIIbHBIC
HAOJIIOICHUS U BBIBO/IBI,

o DKCIEPUMEHT OCYIIECTBIEH MO IJJaHy, C YYETOM TEXHHUKH
0€30macHOCTH 1 TIpaBUJI pabOTHI C BEIIECTBAMHU U IpHOOpamH,

o TPOSIBICHBI OPTAHU3AIMOHHO-TPY/IOBBIE YMEHHS (MOIACPKUBACTCS
YUCTOTAa pabovero Mecra, MOPSAOK Ha CTOJE, SKOHOMHO HCIOJIb3YIOTCS
PEaKTHUBBHI).

o Jlonmymiensl He Oojee JABYX HECYIIECTBEHHBIX OIIMOOK TIpH
odopmiieHNHU pabOTHI.

OtmeTKka «4»:

o paboTa BBINOJHEHA, CEJAaHbl MPABWIbHBIC HAOIIOJCHUS W BBIBOJIBI:
DKCIIEPUMEHT BBITTOJTHEH HEMOJHO WM HaOMIOAAIOTCS HECYIISCTBEHHBIE
OIIMOKH B paboOTe ¢ BEIIECTBAMH U MPUOOPAMHU.

OT1merka «3»:

e OTBET HEMOJIHBIM, paboTa BBHINOJHEHA MPABWIBHO HE MEHEE, 4eM
HAIIOJIOBHUHY, JOMYIEHA CYIIECTBEHHAs OommOKa (B XOJE SKCIIEPUMEHTA, B
o0bsicHeHuH, B oopmieHun padotel, o Th mpu pabote ¢ BemecTBaMu U
npudopamMu), KOTOPYIO YYalIUICS UCHpPaBISIET MO TPEOOBAHHMIO YYUTEJNS.
Jlomyckaetcst opopmieHre paboTsl O3 3aMicH ypaBHEHUN PEaKIInu.

o OKCHEPUMEHT MOJHOCTHIO BBHITIOJTHEH B COOTBETCTBUU C HHCTPYKIIUSIMH
Y TIpaBUJIaMH TEXHUKU 0€30MacHOCTH, HO paboTa He oopMIICHA.

OTmMeTKa «2»:

o BrImomHeHo MeHee OIOBUHBI paOOTHI;

o JIOMYIIECHBI JIBE WKW Oo0Jee CYIIECTBEHHbIE OIIMOKM B XO7E
AKCIIEPUMEHTA, B 00BsiICHEHUH, B opopmierun padbotsl, o Th npu padote ¢
BEIlIECTBAMHU U MPUOOPaMH), KOTOPhIC YUAIIUICS HE MOXKET UCTIPABUTb.

OrmeTka «1»:

o paboTa HE BBINOJHEHA,

e TIOJIHOE OTCYTCTBUE IKCIIEPUMEHTAIBHBIX YMEHUM.

OTpaboTKa MpaKkTUUECKUX padboT HE MPEyCMATPUBAETCS TIPU OTCYTCTBUU
ydalierocss Ha MpakTHYeCKOW paboTe, MPHU BBINOJHEHWHM YKa3aHHBIX paOOT Ha
OTMETKHU «1» 1 «2».

OueHka yMeHHil pemiaTh IKCIEePUMEHTAJIbHbIE 32/1a49H

[Ipu omeHke STOr0 yMEHHS CJEAyeT YYHUTHIBaTh HAOIOJCHUS YUYUTENS |
MPEABSABISAEMbIC YUAITUMCS PE3YJIbTAThl BHINIOJHEHHS OMBITOB.
OrMeTKka «5»:
o [lnan pemenus 3agaun COCTaBIEH NPABUIIBHO,



e OCYIIECTBJICH MOJI00P XMMUYECKUX PEAKTUBOB U 000PYAOBaHUSI,
e DKCIEPUMEHT BBINOJHEH MOJHOCTHIO,
e JIAHO MOJHOE OOBICHEHHE U CIEJIaHbI BEIBOIEI.
OTMeTKa «4»:
e TUIAH PEIICHUS COCTABJICH MPAaBUIIBHO,
OCYILIECTBIJICH TTOI00P XMMUYECKUX PEaKTUBOB M 000PYI0BaHMUS,
AKCTIEPUMEHT BBITIOJIHEH MOJTHOCTBIO,

JOMYIIEHO He 00JIee TBYX HECYIIECTBEHHBIX OIUOOK (B OOBSICHEHUH U
BBIBOJ/IAX).

OrMeTKa «3»:
o IUJIAH PEUICHUS COCTABJICH MPABUIIBHO,
e OCYILECTBJICH NOA00P XUMUYECKUX PEAKTUBOB U 00OPY0BaHUS,

e OKCIICPUMCHT BBIIIOJHCH HC MCHCC, YCM HAIIOJOBHUHY, AOIIYIIICHA
CyCcCTBCHHAsA omnOKa B 00BICHEHUU U BbIBOJAX,

e OKCIICPUMCHT BBIIIOJHCH ITOJJHOCTBIO, OTUCT HC COCTABJICH

e JIOIIYHICHBI HAPYHICHUA TCXHHKH 6630HaCHOCTI/I, OKCIICPUMCHT
BBIIIOJIHCH ITOJIHOCTBIO, CACIIAHbI HCCYIIICCTBCHHEIC OIMOKHN B O0BICHCHUHU H
BBIBOJAx.

OTMeTKa «2»:

e JIOMYyLIEHBI JIBE U Oojiee OmMMOKM (B IJIaHE pelIeHUs, B TMoadope
XUMHUYECKUX, PEAKTUBOB U 000PYAOBaHMs, B OOBSICHEHNU U BBIBOJAX).

e JIONYIIEHBI HAPYIICHUSI TEXHUKU O€30MTaCHOCTH
OrmeTka «1»:

e 3aj1a4a HE periceHa.

e HE MPUCTYNWI K paboTe



