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MOSCHUTEJIBHAS 3AITUCKA

[lporpaMma NO XHMHM Ha YPOBHE CpeiHero obuwero obpasoBaHus
paspaboTaHa Ha ocHoBe QenepanbHOro 3akona ot 29.12.2012 Ne 273-@3 «06
obpasoBanuy B Poccuiickoii Penepanun», TpeOOBaHMH K pe3yibTaTaM OCBOCHHUS
demepaTpHOll 06pa3oBAaTENBHON MPOTPAMMBI CPERHEro OOLIEro o6Gpa3oBaHUs
(POIT  COO), mpenctaBieHHBIX B  (DefepajbHOM  roCyAapCTBEHHOM
o6pasoparensHom cragapre COO, c¢ ydérom KoHuemiuu rnpenofaBaHus
yyebHOro TpeameTa «XuMHUs» B 00pa3oBaTelbHBIX OpraHHU3allMAX Poccuiickoi
Qefepauyy, peaTM3YIOLIMX OCHOBHblE 00pasOBaTeNbHBIC MPOrPaMMEL,  H
OCHOBHBIX TONOXeHuH «CTpaTerud pasBuTus Bocnutanua B Poccuiickoi
denepanyiy Ha MEpPHOA IO 2025 roga» (Pacnopsbxenue IlpaBuTenscTBa P® ot
29.05. 2015 Ne 996 - p.).

OCHOBY TOAXONOB K pa3pabGoTKe MPOrpaMMbl MO XUMHH, K ONPEACICHHIO
oOLel ctparerudl oOy4eHHs, BOCIMTaHHA W Pa3sBUTHA o0yJarolmuxcs CpeacTBaMu
yueGHOro npeaMera « XuMus» Uil 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuentyansasie nonoxenus ®rocC COO o B3aMMOOOYCJIOBJICHHOCTH LIEJIEH,
COlepXKaHus, pe3yNbTaToB OOy4YeHHs H TpeGoBaHHil K YPOBHIO IIOATOTOBKH
BBIITYCKHUKOB.

XAMUYECKOE o6Gpa3oBaHHe, 110JIy4aeMoe BBIITYCKHUKAMH
001Imeo6pa3oBaTenbHOM OpraHu3alvy, SBICTCA HEOTHEMJIEMOM YacThIO HX
obpazoBanHocTd. OHO CIYXHT 3aBEpUIAIOIIMM  3TaroM peanuzaluy Ha
COOTBETCTBYIOLIIEM €My 0a30oBOM YpPOBHE KIIOYCBBIX [IeHHOCTeH, NPUCYLIUX
LIeJIOCTHON CHCTEME XHUMHYECKOro 00pa3oBaHMi. OTH IEHHOCTH KacaroTCs
HO3HAHMs 3aKOHOB IPHPOBI, POPMHPOBAHHS MUPOBO33PEHUS 1 o01eii KyJIbTypPBI
yeloBeKa, 4 TAKXKe DKOJIOrMYEeCKM OOOCHOBAHHOTO OTHOLICHHS K CBOCMY
3J0pPOBbI0 M TPHPOIHOH Cpene. PeanusyeTcs XHMHYecKoe 0Opa3OBaHHE
00y4aroluXxcsl Ha YPOBHE CPEIHETO o61ero 06pa3oBaHusi CPeJICTBAMU yueOHOTO
npeamera «XUMHS», COHEPKAHHE M IOCTPOCHHE KOTOPOTO ornpelieNeHbl B
TporpaMMe IO XHMHH C Y4€TOM cnelpMKH HAyKH XAMHUH, e 3HAuUCHHs B
TIO3HAHWM TPUPOJBI U B MaTepHalbHOHM XKH3HH obmiecTBa, a TakkKe ¢ Y4€TOM
06X Iiejedl M NPHUHIMUIOB, XapaKTepu3yIOUUX COBPEMEHHOC COCTOSIHHUE
CHCTEMBI CpelIHero ooImero obpa3oBaHus B Poccuiickoii Denepanyiy.

XuMHS KaK 3JeMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpacT oco0yto pojis B
COBpeMEHHO! IMBMIIM3ALUH, B CO3[aHHH HOBO# 06a3bl MAaTEpUAIBHON KYJIBTYPBI.
OmHa BHOCHT CBOH BKJIax B (JOPMHPOBaHHE PAMOHAIBHOTO HAayHOTO MBINIICHUA,
B CO3JaHMe LEJOCTHOTO MpeICcTaBleHHsl 00 OKpYXarolleM MHPE KaK O €IIMHCTBE
IpUPOABI U YejoBeKa, KOTOpoe dopmMupyeTcs B XMMHUM Ha OCHOBE MOHHMAHUA
BeleCTBEHHOr0 COCTaBa OKPYXKAIOIIET0 MHpa, OCO3HAHWA B3aHMOCBISH MEXITY
CTpOEHHMEM BELIECTB, MX CBOMCTBAMH H BO3MOXHBIMH obnacTIMu MPUMEHEHHS.



TecHO B3aUMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs cTaja
HEeOTHEMJIEMOI YaCThIO MUPOBO# KyJIbTyphl, HEOOXOMMBIM YCIOBHEM YCIIEITHOTO
TpyJa M XKM3HHM Kaxaoro wieHa obmecTtsa. CoBpeMeHHas XHMHS KaK HayKa
co3WJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHH HampaBlieHa Ha PpELICHHE
roGaNbHBIX TIpo6GNeM yCTOMYMBOrO pa3sBUTHs YeEJNOBEYECTBA — CHIPHEBOH,
SHEpreTHYECKOi, MUIIEBOM, IKOTOrUIeCKON 0e30MacHOCTH M OXPaHbl 3M0POBBA.

B COOTBETCTBMH C OOIIMMHU LEISMHM M NPHHLHIAMH CPEIHEro o6Iero
o6pasoBanus conepxanue mpeamera «Xumus» (10-11 xmacesl, 0a30BBIil YPOBEHb
H3yYeHHs) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IIOATOTOBKY
06y4alomuxcs, HEOOXOAUMYI0O MM Uil  BBIPAOOTKH ~ MHMpPOBO33PEHHECKHX
OpHEHTHPOB, YCIELIHOTO BKJIIOYEHMS B JKU3Hb COLMYMa, HPOAODKCHMA
06pa3oBaHus B pa3IU4HbIX 061aCTsX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XHMUEH.

CoCTaBNfIOMMME TpeaMeTa «XuMHS» SBISIOTCA 6asoBble Kypchl —
«Opranuueckas xumus» u «OOwas ¥ HeopraHuveckas XUMH), OCHOBHBIM
KOMIIOHEHTOM COZIEP)KaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOH HayKH: CHCTEMa
3HaHMI [0 HEOPTaHMYECKOH XHUMHH (C BKIFOUEHHEM 3HAHUH U3 oOLIel XUMUU) U
opranudeckoil xuMuH. POPMHUPOBAHHE JTAHHOH CHCTEMBI 3HAHUH TIPU U3y4YECHHH
npeaMeTa 0feclevrBacT BO3MOXHOCTE PACCMOTPCHHA  BCETO MHOT000pa3us
BeIleCTB Ha OCHOBE OOIINX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUHU.

CTpyKkTypa comepxaHus KypcoB — «OpraHuyecKkas XUMHD) U «Obwas u
HeopraHmyeckas XMMHS» C(OpPMHpOBaHa B NPOrpamMMe MO XUMHH Ha OCHOBE
CHCTEMHOrO TIOAXOAa K H3Yy4YEHHIO y4eOHOro Marepvaia H o0ycnoBiieHa
HCTOPUYECKH  OOOCHOBAHHBIM  Pa3sBUTHEM 3HaHMUM Ha  ONpENeIE€HHbIX
TeopeTHdeckux ypoBHsX. Tak, B Kypce OpraHM4ecKoll XWUMHUM BEILIECTBA
paccMaTpUBAIOTCs Ha YpPOBHE KJIaCCHYeCKOM TeOpUH CTPOEHHMS OpPraHUYECKHX
COCNUWHEHMI, @ Takke HA YPOBHE CTEPCOXMMUYECKMX M IJIEKTPOHHBIX
TNpe/CTaBIeHUH O CTPOCHHM BEIIECTB. Cpemenuss 00 wu3ydaeMpIX B Kypce
BellleCTBaX AAIOTCS B PA3BUTHU — OT YIJIEBOAOPOJOB 10 CIIOXKHBIX OMOJIOTYECKH
AKTHBHBIX COEIMHEHHI. B Kypce OpraHMYECKOH XHMHH MOJYy4aloT pPa3sBUTHC
cOpMHPOBAHHBEIE HA YPOBHE OCHOBHOT'O ob1mero o0pa3oBaHus IepBOHAYAIBHEIE
IIpeACTaBlIeHUs O XMMUYECKOH CBA3H, Knaccu(pUKALOHHBIX NPU3HAKaX BEIIECTB,
3ABHCHMOCTH CBOMCTB BEILECTB OT MX CTPOEHHS, O XUMUYECKON PEAKLHH.

Ilox HOBBIM YyTJIOM 3peHHS B IIPEAMCTE «Xumusg» 6a30BOro ypoBHs
paccMaTpHBaeTCs M3y4eHHbIH Ha YpOBHE OCHOBHOTO obuiero oOpa3oBaHMS
TeopeTMdecKuii Marepuanl M (AKTOJIOTHYECKHE CBEACHHA O BEIECTBAX M
XAMHYecKoi peakuud. Tak, B YacTHOCTH, B Kypce «O61as ¥ HeopraHuyeckas
XAMEs» O6GYHalOIMMCs TpPEJOCTABIAETCS BO3MOXHOCTE OCO3HATH  SHAUCHUC
MepHOMUECKOTO 3aKOHa C OOIIETEOPETHHECKAX M METOJONIOrHIeCKHX O3UIUH,
rry6xe MOHATH MCTOPUYECKOEe M3MEHCHHE ¢yHKIMH 3TOro 3akoHa — OT
0606 marome 10 O6BICHAIOMEH i IPOrHO3UPYIOLIEH.



EnvHad cucTeMa 3HaHHH O BaKHEWINMX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NMpPHUMEHEHUH, a TAlOke O XMMHYECKUX PEaKLUUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSX IIpOTeKaHus JomonHsercs B Kypcax 10 m 11 xmaccos
3NEMEHTAMH COIEPXKAHMS, HMMEIOUMMH KYJIbTypPOIOTHYECKHA M MPUKIAJHOH
XapakTep. JTH 3HaHHS CINOCOOCTBYIOT MOHHMaHHIO B3aHMOCBS3M XHMHH C
JPYTMMH HayKaMH, PacKpblBaloT €€ poib B MO3HABaTeIbHOH H MpaKTHYECKON
NeSTENPHOCTH 4eJOBEeKa, CIHOCOOCTBYIOT BOCIHUTAaHUIO YBaXEHHs K IIpoLecCy
TBOpYECTBa B 00/AaCTH TEOPUM U MPAKTHIECKUX IPUJIOKEHUHA XMMHUH, TOMOTAIOT
BBITYCKHHKY OpDHMEHTHPOBaThCi B OOLICCTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBA3aHHBIX C XUMHeH, KPUTHIECKHA OCMBICINBATH uHpOpMaIUIO U
MpUMEHATh €€ U TONOJHEHWs 3HAHHM, PEIICHHT HMHTCIICKTYAIbHBIX K
3KCHEPUMEHTAIBHBIX HCCIIEN0BATENbCKHX 3a/1aH. B 1enoM cozepxaHue y4eOHOro
npeaMeTa  «XHMHS»  JAHHOTO  YPOBHS ~ M3Yy4eHMs  OpUEHTHPOBAHO Ha
dopmupoBaHHe y O0yd4aroluXcs MHpPOBO33pEHUYECKOH OCHOBBI /I MOHMMaHUA
dunocodckux maeH, Takux KaK: MaTepHalbHOE CIMHCTBO HEOPTaHUYECKOIo H
OpraHMYeckoro Mupa, 00yCIOBIEHHOCTb CBOMCTB BEIIECTB HX COCTaBOM H
CTpPOEHHEM, [03HaBAEMOCTb HNPHPOJHBIX SABICHUHA ITyTEM OKCIIEPUMEHTa H
pellleHUsT TPOTUBOPEUUH MEXAy HOBBIMH dakTaMy H TEOPETHUECKUMH
TPEANOChUIKAMH, OCO3HAHHE POJIM XUMHH B PEIICHUH AKOJIOTHYECKHX TIpOOIIEM, a
TaKKe mpobneM cOepesKeHHs SHEPreTHIECKHX PECYPCOB, ChIPEA, CO3NAHHA HOBBIX
TEXHOJIOTHH U MaTepHaloB.

B maHe pemieHHs 3a1ad BOCMHTAHHs, Pa3sBUTHA M COLMAIM3ALUH
oOyJaloImuxcs MPUHATHIE IPOrpaMMOl MO XMMHH TIOAXOABI K OMpPEAC/ICHUIO
cofepKaHHs ¥ IIOCTPOEHHs MpeaMeTa [peayCMaTpuBaroT dhopMUpOBaHHE
YHHBEPCAJIBHBIX  y4eOHBIX neiicTBUi, HMelOIMX 0asoBoe 3HaUYEHHE AT
PasIUYHBIX BMJIOB JCATENBHOCTH: PCHICHHA npo0OiyieM, TOMCKa, aHalu3a H
06paGoTKH MHPOPMAIIMH, HEOOXONUMBIX IS MpHOGPETEHHUS OIBITA MPAKTHIECKOH
M HCCIEN0BATEIbCKON EATEIbBHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B INO3HAHHM
XUMUHU.

B npakTHKe IpeNofaBaHus XMMHM Kak Ha ypOBHE OCHOBHOro 00LIEro
o0pa3oBaHMs, TaK ¥ Ha YPOBHE CPETHETO 061mero oo6pa3oBaHus, MPHU ONPEIEICHUN
CoZlepXKaTesIbHOM XapaKTEePUCTUKH Hejeidl W3ydeHHs IpeaMeTa HanpaBiIeHHEM
[IEpBOCTENEHHOH 3HAYUMOCTH TPAJHUIMOHHO npusHaércs (GpopMUpPOBaHHME OCHOB
XAMMYECKOH HAayKM Kak 00JacTH COBPEMEHHOTO eCTeCTBO3HAHMI, HIPaKTUYECKOH
JeATeNbHOCTH 4YelioBeKa M KaK OJJHOro W3 KOMIIOHCHTOB MUpOBO# KyIbTyphl. C
METOIMUYECKOH TOYKM 3pEHHsl TAaKod MOAXOA K ONPEACICHHUIO Hejaeid U3ydeHMs
TIpe/IMETa SBISETCS BIIOJHE ONPaBJaHHBIM.

CoriacHO JAHHON TOYKE 3pEHUs [MABHBIMM HENSAMH H3y4eHHA NpeiMeTa
«XuMus» Ha 6a30BoM ypoBHe (10 —11 Ki1.) ABISIOTCA:

o (GopMHUpOBaHHE CHCTEMBbl ~ XUMHYCCKHX 3HAHMM KaKk  BaKHEHINEH
COCTaBJIIONIEH eCTECTBEHHO-Hay4HOH KapTHHBEI MHpa, B OCHOBC KOTOpOH



JIeXaT KII0YeBble IMOHATHS, PyHIAMEHTAIbHbIE 3aKOHBI M TEOPUU XUMUH,
OCBOEHHE S3bIKA HAyKH, YCBOEHHE W IMOHMMAaHHE CYIIHOCTH IOCTYIIHBIX
060011IeHUiI MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHHE C HCTOpHei
HX Pa3BUTHUS U CTAHOBIICHHUS,

o (pOpMHPOBAHUE U Pa3BUTHE NPEACTABICHHUH O HAyYHBIX METOJAX MO3HAHUA
BELIECTB M XHMMHYECKHMX peakiuid, HeOOXOOMMBIX IJisi NPHOOPETEHHUS
YMEHHI OpHEHTHPOBAThCS B MHpPE BEIUECTB M XHMHYECKUX SBJICHHUH,
HMEIOIUX MECTO B NPUPOJE, B IPAKTHYECKON M IIOBCEIHEBHOM KHU3HY;

e Da3BUTHE YMEHMI U CIIOCOGOB NEATENHOCTH, CBA3aHHBIX C HAOIIOACHHEM H
OOBSCHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIIOfIEHHEM  IpaBUIl
Oe30macHOro oOpalieHHs ¢ BEIECTBAaMH.

Hapsay ¢ 5TuM, colep)KaTellbHas XapaKkTepuCTHKa LieleH U 3a/1a4d U3y4eHHs
TpeMeTa B porpamMMe Mo XMMHUM YTOYHEHa i CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMH I[PHOPUTETAMH B CHCTEME CpefHero obmiero obpasoBaHus. Ceroans B
NperofiapaHuy  XMMHH B Oojibliedl  cTemeHH  OTAACTCS  OPeANOYTeHHEe
IPAKTHYECKOH KOMIIOHEHTe COfIepKaHusi OOydeHHd, OpHEHTHUPOBaHHON Ha
MOATOTOBKY BBIIYCKHWKa 00Ieo0pa3oBaTeibHONW OpraHH3allvy, BIAJCIOLIEro He
HabopoM 3HaHWH, a (QYHKIHOHAIPHOH IPaMOTHOCTBIO, TO €CTh criocobaMu H
yMEHMSAMM aKTUBHOTO TOTyY€HHs 3HAHUH M MPMMEHCHUS UX B peabHOM KHU3HH
IS peLieHNs PaKTHYECKHUX 3aa4.

B cBa3M C JTHM [pHM H3y4eHHH Ipeamera «XHMHD» INOMHUHHpYROLee
3HaYeHUe MPUOOPETaIOT TaKKE LENH U 3a/la49H, KaK:

ananTauis oOyYarOIKMXCs K YCIOBHAM JAMHAMUYHO Pa3sBUBAIOIICIOCA MUpa,
dbopMUpOBaHME  UHTEIICKTyallbHO pasBUTOM  JHYHOCTH, TOTOBOH K
caMOO6GPa30BAHHMIO, COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaAMOTHBIX
pellleHnii B KOHKPETHBIX JKM3HEHHBIX CUTYallusAX, CBA3AHHBIX C BEILICCTBAMH H HX
IPUMEHEHHEM;

gopmupoBaHHe Yy OOy4arOIHMXCs KIIOYEBBIX  HABBIKOB (KnMrO4eBBIX
KOMIIETEHIMH), MMEIOLIMX YHHBEpCAlbHOE 3Ha4YCHWE I pasiHtiHBIX BHJIOB
JeATebHOCTH: pelieHus npodiieM, MOUCKa, aHalu3a U o6paboTky HHGOPMALHH,
HeOOXOMMMBIX [UIs NpHOOpEeTeHHs OMNbITa JesTE]IPHOCTH, KOTOpas 3aHHMacT
BAKHOE MECTO B MO3HAHMA XMMHM, a TaKkKe .S OUEHKM C MO3MIMH
3KOJIOTMYECKOM 0e30MacHOCTH XapaKTepa BIMAHHS BEHIECTB M XHMHYCCKHX
TIPOIIECCOB Ha OPraHM3M YeJoBeKa i NPUPOIHYIO CPEaLy;

pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYCCKHX
criocoGHOCTEH 00YUaOIIMXCS: CIOCOOHOCTH CaMOCTOATENLHO IIpHOOpETaTh HOBBIE
3HAHHS MO XUMUM B COOTBETCTBHHU C XU3HEHHBIMH NOTPEOHOCTAMM, HCIIOJIB30BATD
coBpeMeHHbIe HHGOPMAIMOHHBIE TEXHOJIOTHH U5 MIOMCKa U aHajlnsa yueOHON U
HAyYHO-MOIY/IPHON HHGOPMALMK XUMIIECKOTO CONCPIKAHMA;

opMHpOBaHKe U Pa3BUTHE y 00YUaIOMIMXCs aCCOUMATHBHOTO H JIOTHHECKOTO
MBILUIEHUs, HAOTIOAATEIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOEHHO



HEOOXOMUMBI, B YaCTHOCTH, NpH IUTAHUPOBAaHHH H IIPOBEACHHU XHMHYECKOTO
JKCIIEpUMEHTA;

BOCIIMTaHHE Yy oOydarommxcs YOeXKIEHHOCTH B TYMaHHUCTHYECKOH
HATPABIEHHOCTH XWMHH, €€ BAXXHOM PONM B DENIEHHH NIIoGalbHBIX MpobieM
PaLMOHATBLHOTO MPUPOJOTIONB30BaHMs, TIOTIOJIHEHHST SHEPreTHIECKUX PECYPCOB U
COXpaHEeHHs NPHUPOJHOrO DPABHOBECHS, OCO3HAHHS HEOOXOLMMOCTH OepexHOro
OTHOLIEHHUSI K TPHUPOJE M CBOEMY 3IODOBBIO, a TaKXkKe MPHOOPETEHHs OIBITA
HCOJIB30BAHMS MONYYEHHBIX 3HAHWM Uil IPHHATHA TPaMOTHBIX DEIUCHHH B
CHTYALHSX, CBA3aHHBIX C XUMHYECKUMH SIBJICHHAMH.

B yue6HOM IulaHe cpefHero obmero oOpasoBaHHs NpPEAMET «XuMHUsD»
6a30BOT0 YPOBHSA BXOIHUT B COCTAB IpefMeTHOH o6nacth «EcTecTBEHHO-HAYHBIC
TIpeIMETBI».

O6IIee YHCIO YAacoB, OTBEISHHBIX LIS H3yUEHHS XMMUH, Ha 6230BOM ypOBHE
cpeiHero obmiero o0pa3oBaHUs, COCTABIACT 68 yacoB: B 10 knacce — 34 4aca (1
yac B Heziemo), B 11 xiacce — 34 yaca (1 yac B HezeMmo).



COAEPXAHUE OBYYEHMSA
11 KJIACC

OBIIASI U HEOPTAHUYECKASI XUMHS

TeopeTu4yecKHe OCHOBbLI XHMHH

XyuMudecKHii 3meMeHT. AToM. SOpo atoma, H30TONBL. ODJEKTPOHHAs
060704Ka. DHepreTudeckie ypoBHH, MOAYPOBHH. ATOMHEIE OpOuTand, s-, p-, d-
snemenTbi. OCOGEHHOCTH PaclpelesIeHHs JIEeKTPOHOB [0 OpOHMTaisiM B aToMax
3JIEMEHTOB NIEPBHIX YETHIPEX EPHOTOB. DNEKTPOHHASA KOHQUIYpaLKs aTOMOB.

ITepuoauyeckuit 3akoH ¥ Ileproanyeckas CHCTEMa XUMHYECKUX DJIEMEHTOB
J1. 1. MenpeneeBa. CBsi3b NEPHOMIECKOTO 3aKOHA H [MepuouyecKkoil CUCTEMBI
xumugeckux snementoB JI. V. MenjeneeBa ¢ COBPEMEHHOH TeopHe#l CTpOSHHA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHYECKUX OJJIEMCHTOB H
06pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB MO IpynnaM M IHepHOJaM.
3HadeHue MEPHOAMYECKOro 3aKOHa B pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XuMHYecKas CBs3b. Buel XUMHYECKON CBS3H
(KoBajleHTHAs HETOJIApHas M MOJsIpHas, HOHHAs, MeTauindeckas). MexaHu3Mbl
06pa3oBaHHMs KOBaJEHTHOH XMMHUYECKOH CBA3U (oOMeHHBIH H  JIOHOPHO-
aKIEeNTOpHEIH). BojoposHasd cBs3b. BaneHTHOCT. DNIeKTPOOTPULATENBLHOCTD.
Crenensp oxuciieHus. MoHbl: KaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJIAPHOTO H  HEMOJICKYISAPHOrO  CTPOCHHA. 3akoH
IOCTOSHCTBA COCTaBa BelecTa. THIIBI KPUCTALUIAYECKHX PEIIETOK. 3aBHCHMOCTD
CBOJMCTBA BELIECTB OT THIA KPUCTAIIHIECKON PELIETKH.

[loustre o AMCIEpPCHBIX cucreMax. VICTHHHBIE M KOJUIOWAHBIC DaCTBODBI.
MaccoBas 107 BelecTBa B pacTBOpE.

Knaccuduxanus HEOpraHU4EeCKUX COeIMHEHUH. Homenknartypa
HEOpraHHYeCKHX BellecTB. [eHeTHdYecKas CBA3b HEOPraHMMECKUX BCLICCTB,
IpHHAUIEKAMMX K Pa3THYHBIM KJIaccaM.

Xumuueckas  peakius. Kiaccudukaups — XMMHYECKHX peakiuii B
HEOPraHM4eCKOH M OPraHW4eCKOd XUMHH. 3aKOH COXpaHEHHUsl MacChl BEILECTB,
3aKOH COXPaHEeHUs ¥ NPEeBpaIleHUs SHePTHH IIPU XUMHUCCKHUX PEAKIIMAX.

CxopocTb peakiuH, €€ 3aBHCHMOCTb OT Pasiu+iHBIX ¢aktopoB. ObpaTumbie
peakiuu. XHMHYECKOe PaBHOBECHE. dakTOphl, BIUAIOMIME Ha COCTOSHHE
XUMHUYEeCKOro pasHoBecHs. [IpyHIHN Jle lllaTenne.

DnekTpoauTHYecKas JUccoralus. CunbHbIE ¥ cnabsle anextponutsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIIas, HEHTpalnbHasl, [IeI0IHas.

OKHCINTENBHO-BOCCTAHOBUTEIbHbIE PEaKIIMH.

DKCIepUMEHTAbHEIE METOIbl H3y4€HHs BEMICCTB H KX NIpeBpaLlCHHMN:
nemoHcTpanus Tabmun «Ilepromuueckas CHCTEMa XHMUIECKHMX JJIEMEHTOB O N



MeHzeneeBa», U3ydeHHEe MOJENEH KPUCTAUIMYECKHX PEIIETOK, HAONIONEHHE |
OTMCAaHHUE JEMOHCTPALIMOHHBIX U J1aDOpPaTOPHBIX OMBITOB (Pa3jlOXKeHHe NEPOKCH A
BOJOPOZia B IPHCYTCTBUH KaTalKu3aTopa, ONpeesieHHe Cpe/ibl pACTBOPOB BELIECTB
C T[OMOLIbI0 YHHMBEPCAJIHHOTO HHAMKATOPa, pEaKkUdH MOHHOTO oOMeHa),
TNpoBe/icHHE MPAKTHIECKOH paboThl «BiusHue pasnuyHbIX (paKTOPOB Ha CKOPOCThH
XHMHUYECKOH peaKLum».

Pacu€TtHble 3a1a4u.

PacuéTsl MO YypaBHEHHSM XHMHYECKHX Dpeakuud, B TOM 4HCIE
TEPMOXUMHYECKHE Pacy€Thl, pacy€Thl C MCIOIb30BAHHEM IIOHATHS «MaccoBasd
JIOJISI BELLIECTBAY.

Heopranuuyeckasi XHMHSI

Hemertamnnl. IlonokeHue HemeTauioB B IlepHoaumdeckod cucreme
xuMmHuyeckux snementoB J|. Y. MenpeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
DusuyecKHe CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMEeTaUIOB (Ha MpuUMepe
KHCIIOpoAa, cepbl, hochopa u yriepoaa).

XyMHUeCKHEe CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajloreHoB, Cepsl, a30Ta,
dochopa, yriaepoma H KpeMHHMs) M  HX  COeIMHEHHH (oxcuaoB,
KHCIIOPOACOEPKALMX KHCIIOT, BOAOPOAHBIX coeZIMHEHUI).

TpuMeHeHNe BaXKHEHILINX HEMETAILIIOB H UX COEMHEHUH.

Mertauibl. [Tonoxende MeTauioB B [lepHoIuUECKON CHCTEME XUMHYECKHX
snementoB JI. Y. MenneneeBa. OcOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000J104€eK
aToMOB MeTamnoB. O6ume dusuueckue cBoicTBa MeTayuioB. CIaBbl METAILIOB.
JJ1eKTPOXMMUYECKUH P/l HANPsDKEHAH METaIIIOB.

XUMHAUYECKHe CBONCTBA BaXHEHIIMX METaIoB (HATpWH, KaJlHH, KaJbLIvH,
MarHuii, aTIOMUHUM, HUHK, XpOM, KEJIE30, MeJIb) U MX COEMHEHHH.

O6mue crnocoObl Mony4eHus MeTanoB. [IpiMeHeHne METalioB B OBITY U
TEXHUKE.

DKCIEpYMEHTAIbHbIE METOIbl H3yJeHHS BEIICCTB M HUX IIpeBpallCHHM:
n3yueHue kourekumu «MeTauisl ¥ CIUIABBD), 00pa3lloB HEMETAJJIOB, PEHICHHE
SKCIIEPUMEHTANBHBIX 3371, HabMrofeHHe M ONMCaHue JCMOHCTPAalMOHHBIX U
1abOPaTOpHBIX OIBITOB (B3aUMOJEHCTBHE IMAPOKCUA AMIOMUHMA € pacTBOpaMu
KUCJIOT H IesIoueil, KaueCTBEHHbIE peaKiK Ha KaTHOHBI METAJLIOB).

PacuétHble 3aJa4d.

PacuéTEl Macchl BelecTBa MIM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BellecTBa, Macce WM oObEMY ONHOrO M3 Y4YacTBYIOLIMX B PEaKIMH BEIICCTB,
pacu€Tsl Macchl (00BEMa, KOIMIECTBA BEILEeCTBA) IPOXYKTOB peaKkuy, €Cjd OTHO
13 BELIECTB HMEET IIPUMECH.

XHMHS H )KH3Hb

Pojib XMMHH B OOECIIEUEHHH JKOJOTMYECKOH, SHEPTeTUIeCKOH 1 TTHILIeBOM
6e30MacHOCTH, Pa3sBUTHM MeMulyHBL [IOHSTHE O HAy4HBIX METONAX MO3HAHMA
BEIIECTB ¥ XMMHUYECKHX PEaKLHH.



INpencrapnenuss o6 OOMmMHMX HAy4YHBIX MNPHHLOMIIAX TMPOMBILLIEHHOTO
MOJIy4eHUs BaXKHENIINX BELIECTB.

YenoBeKk B MHpe BEIISCTB W MAaTepHAOB: BaXHEHUIIHE CTPOMTEIbHBIC
MaTepHajbl, KOHCTPYKI[HOHHbIE MaTepHalbl, KpacKH, CTEKIO, KepaMHKa,
MaTepHasbl i JJIEKTPOHWKH, HaHOMAaTepHajbl, OPraHWYEeCKHe U MHUHEpallbHbIC
ynoOpeHusi.

XyMus M 370pOBbe YeJiOBeKa: IpPaBUIIAa HCIOJ30BaHUS JIEKapCTBEHHBIX
npenaparoB, MpaBiiIa 6€30MacHOro KUCMoNb30BaHUs NpenapaToB OBITOBOI XHUMUH
B [IOBCEIHEBHOM KU3HU.

MexrnpeaMeTHBIE CBS3H.

Peanusaiysi  MEXNpEeAMETHBIX CBs3ed IIpM  H3ydeHMH OOmwed o
HeopraHuYecKod XuMUH B 11 Kmacce OCyIIECTBIISETCS Y€pe3 MCIIOJIb30BaHUE KaK
OOIIMX EeCTeCTBEHHO-HAY4HBIX [OHATHH, TaKk ¥ TOHATHH, SBJIAIOMIMXCA
CHCTEMHBIMHU [UISL OTAEIBHBIX NPeIMETOB ECTECTBEHHO-HAYYHOTO IIHKJIA.

OGuIke ecTeCTBEHHO-HAay4HBIE MMOHATHS: Hay4YHBIA (aKT, THIOTe3a, 3aKOH,
TeOpHsi, aHaliM3, CHHTe3, KiaccH(HKalus, NEepHOIUIHOCTS, HabJroIeHue,
3KCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPECHUE, SBICHHUE.

du3uka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, TIPOTOH, HEWTPOH, HOH,
M30TOIl, PaAMOaKTUBHOCTB, MOJIEKY I, SHEpreTH4ecKUil ypoBeHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ¢u3ryecKue BEIHYUHBI ¥ SAMHHLBI HX
HU3MEPEHHUS, CKOPOCTb.

Buonorusi: KJjeTka, OpraHusM, DJSKOCHUCTEMA, Oouocepa, Makpo- H
MHKpO3JIEMEHTHI, BATAMUHBI, OOMEH BEIECTB B OPraHU3Me.

['eorpadusi: MUHEpPANBI, TOPHbIE TIOPOJbI, MOJIE3HbIE HCKONAEeMbIE, TOILIHBO,
pECYpPCHI.

TexHOJIOTHA: XHMUYECKas MIPOMBIILUIEHHOCTh, METAMLTYPrus, NpOHU3BOACTBO
CTPOUTENBHBIX MAaTEPHANOB, CeIbCKOXO03MCTBEHHOE TPOU3BOACTBO, MUILLEBas
NPOMBILUIEHHOCT,  (apManeBTHYeckasd — MPOMBIILICHHOCTS, MIPOU3BOJICTBO
KOCMETHYECKHX TPENapaToB, HPOHM3BOACTBO KOHCTPYKUHMOHHBIX MAaTepHaIoB,
37IeKTPOHHAsS TPOMBILIEHHOCTH, HAHOTEXHOJIOTHH.



COAEPKAHME OBYUYEHMUS

IIJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMA ITPOI'PAMMEI 110 XUMKWHA
HA BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O ObPA3OBAHKMAA

JIMYHOCTHBIE PE3YJIbTATHI

®I'oC COO ycranaBnuBaer TpeOOBaHMS K pe3ynbTaraM OCBOECHMS
oOy4YaloIMMHUCST TpOTpaMM cpefHero obmero o6pa3oBanHs (JIMYHOCTHBIM,
MeTanpeJIMETHBIM W TpeIMeTHbIM). - HayuHo-MEeTOIMYeCKOH OCHOBOH IS
pa3paboTKH TIAaHHUPYEMBIX PEe3YJIbTaTOB OCBOGHMS NPOTPaMM CPEIHEro OfIIero
00pa3oBaHuUs SABJIAETCS CUCTEMHO-IESITENPHOCTHBIA MOIXO/.

B COOTBETICTBMHM C CHCTEMHO-IESATEJIBHOCTHBIM IIOJXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOeHMs NpeaMeTa «XHUMHS» Ha YPOBHE CpEJHEro
o6111ero 00pa30BaHMsl BBIIETIECHb! CIeYIOIHE COCTABISIONINE!

OCO3HaHME OOYYAIOIUMHUCSI POCCHHCKOH TpaXKIaHCKOH HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENbHOCTH U CAaMOOTIPE/IENIEHHIO;

HaJIM4YHe MOTHBALMH K 00Y4YEeHHIO,;

IieNIleHaNpaBlIeHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUYEBBIX [ICHHOCTEM U MCTOPHYECKUX TPAAULUM 6a30BOM HAyKH XHUMHUHU;

FOTOBHOCTH M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBATbCS B CBOEH
JIeSTEeNbHOCTH LEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPHCYIIMMH I[IEIOCTHOH
cHCTEME XHMHUYECKOT0 00pa3oBaHus;

HaJMYKe NPABOCO3HAHKS IKOJIOTMYECKOH KyJIbTyphl M CIIOCOOHOCTH CTaBUTh
HeJId U CTPOUTD KHU3HEHHBIE IUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS NpeaMera «XHMHUS» JOCTUTAIOTCA B
equHCTBE Yy4eOHOM ¥ BOCIUTATENBHOM JEATENIBHOCTH B COOTBETCTBHU C
T'yMaHHCTHYECKAMHE, COLMOKYIBTYPHBIMH, [yXOBHO-HPaBCTBEHHBIMH LICHHOCTAMH
M MjeanaMd POCCHHCKOTO TPaXAAHCKOTO OOLIECTBA, TNPHHATBIMH B OOIIecTBE
HOpMaMH ¥  TpPAaBAJIAMH  [IOBEJEHMs,  CIIOCOOCTBYIOIMMH  Tpolieccam
CAMOTMO3HAHUS, CaMOpa3BUTHS W HPAaBCTBEHHOTO CTAHOBJICHUA JIMMHOCTH
oOy4arommxcs.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOEGHHS IIpeaMera «XHMHsD» — OTPaXaroT
c)OPMUPOBAHHOCT OMNbITA [IO3HABATENBHOH M IPAKTHIECKOH JEATETHHOCTH
06y4aIONIIXCA N0 pealu3alii MPUHATHIX B 06IIeCcTBE LCHHOCTEH, B TOM 4HCIIe B
JacTHU:

1) rpaxaaHCKOro BOCIIHTAHMUA!

0CO3HAHKS OGYHAIOIIMMHUCSA CBOUX KOHCTHTYIHOHHBIX NPaB U 00sA3aHHOCTEH,
yBaXX€HHUS K 3aKOHY ¥ [TPAaBOTIOPALKY;

TpeJCTaBIEHUs O COLMANBHBIX HOpPMax H NpaBHIAX MEXINIHOCTHBIX
OTHOIIEHHH B KOJUIEKTHBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENIbHOCTH IIPH CO3JaHHUH
y4eOHBIX NPOEKTOB, pEIIeHHH y4eOHBIX W IMO3HABaTEeJbHBIX 3a/1a4, BBINOJIHEHHH
XUMHYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH IOHMMATh M HNPUHUMATh MOTUBBI, HAMEpEHHs, JIOTHKY W
apryMeHTHI pYTUX [IpU aHaJIn3e pa3IMYHbIX BUJIOB YUEOHOM NIeATEbHOCTH,

2) NaTPHOTHY€CKOr0 BOCTIHTAHHS:

IIEHHOCTHOTO ~OTHOIIIEHHS K WCTOPHYECKOMY W Hay4dHOMY HaCIEOUIO
OTEUECTBEHHON XHUMUM;

YBOXEHHS K IIPOLECCY TBOpYECTBA B 00JACTH TEOPHUH M NPAKTHYECKOIO
MIPUMEHEHHSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHIKCHHS HAYKHM €CThb pe3yJbTar
JUIMTENBHBIX ~ HAOMIOAEHHH, KpPOITOTIHBBIX O3KCHEPUMEHTAIBHBIX  ITOHCKOB,
TIOCTOSIHHOTO TpyZAa YYEHBIX U IPaKTHKOB;

HHTEpeca W IMO3HABATEJIBHBIX MOTHBOB B MOIYYEHHMHM M IIOCIEAYIOILIEM
aHajnn3e HHOOPMALKHU O MEePelOBHIX JOCTHIKCHUSAX COBPEMEHHON OT€YECTBEHHOM
XUMUHY;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIHTAHMSA:

HpPaBCTBEHHOTO CO3HAHUSI, 3THYECKOTO IIOBEJICHHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMH, CBS3aHHbIE C XUMHUYECKHMH SBICHUIMH,
¥ [IPUHMMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSACh HA MOPAbHO-HPAaBCTBEHHBIC
HOPMBI M [ICHHOCTH;

FOTOBHOCTH OLIEHMBATH CBOE IOBEJEHHE M TIOCTYIIKM CBOMX TOBapuIled ¢
TO3ULMHA HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCICNCTBUH ITHX
ITOCTYTIKOB;

4) popmMHpOBaHHS KYJ/JbTYPbI 3A0POBbH:

HNOHMMaHWsT UeHHOCTeH 37opoBoro U Oe3omacHoro obpasa KWU3HH,
HeOOXOJIMMOCTH OTBETCTBEHHOIO OTHOINEHHS K COOCTBEHHOMY (DH3HUYECKOMY H
ICUXHYECKOMY 3/I0OPOBEIO;

coBOeHysT TIpaBWI 6e3omacHoro oOpaileHHs C BelecTBamu B OBITY,
MTOBCEIHEBHOM XXM3HU U B TPYAOBOU IEATENIBHOCTH;

MOHMMaHHA ILIEHHOCTH IPaBWJ WHAMBUAYaIbHOTO M  KOJUIEKTUBHOIO
6€30MaCHOTO TIOBEICHNS B CUTYaIHsX, yPOXKAIOLIHX 3/I0POBBIO U XKU3HH JIFOJICH;

OCO3HAHMS MOCTENCTBUN M HENPHUATHS BPEIHBIX NpPUBBIYEK (ymoTpeOseHus
aJIKOroJis, HApKOTUKOB, KYpEeHHs);

5) Tpy10BOro BOCIIMTAHHS:

KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeNOoBAaTeNbCKOH
JIeSTebHOCTH, OOIIECTBEHHO MOJEe3HOH, TBOPYECKOM U JAPYIMX BHIAX
JEATSITBHOCTH;

YCTAHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHHH INPaKTHYECKUX 3a1a4
COLMAJIbHO} HAIPABIEHHOCTH (B paMKax CBOETO KJ1acca, KOJIbI);

MHTepeca K INPaKTHYECKOMY U3YUeHHIO Mpod)eCcCHii pa3siMyHOro poja, B TOM
YHClie HA OCHOBE NPMMEHEHHS NIPeIMETHBIX 3HaHHH 110 XUMUH;



YBaXXCHHMS K TPYAY, JIOJSM TpyAA U pe3yJIbTaTaM TPYA0BOH NEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOODY HMHIUBHAYAIbHOM TpPAaeKTOPUHU
obOpa3oBanus, Oyaymieit npodeccud u peaqu3zalldd COOCTBEHHBIX >XU3HEHHBIX
IUIaHOB € YY€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB H
notpeGHOCTEl 00IIeCTBa;

6) 3KO0JIOrH4eCKOro BOCIIUTAHMS:

DKOJIOTHYECKH 1ieJiecooOpa3HOro OTHOIIEHHS K TPUPOJE, KaK HCTOYHUKY
CyIlIECTBOBaHHS )XU3HH Ha 3eMIIe;

MOHMMAHHS TNI00ANBHOr0 XapakTepa 3KOJNOTMYECKUX MNpoOIeM, BIHMAHHS
3KOHOMHYECKHX MPOLIECCOB Ha COCTOSIHUE MPUPOIHOM U COLUANBHOM CpeIbl;

OCO3HAaHHS HEOOXOIWMOCTH HCIIONIb30BaHUS JOCTHXKCHHH XUMHUM JJis
peleHts BOIIPOCOB pallHOHAIIBHOI'O IPUPOAONOJIBE30BaHHUS,

AKTHBHOTO HENPUATHS JeHCTBHH, TMNPUHOCAILIUX BpPEHN OKpYXKarolleH
NPUPOTHOM Cpele, yMEHUS MPOTHO3HUPOBaTh HEOJAaroNpUSTHBIE 3KOJIOIHYECKHe
HOCJIEACTBUS TIPeANPUHAMAEMBIX NEHCTBHH M MPEAOTBpALIaTh UX;

HaJINYMs Pa3BUTOTO SKOJOTHYECKOTO MBILUICHHS, SKOJIOTHYECKOH KYJIBTYPH,
OMBITA NEeSATENbHOCTU 3KOJIOTHYECKOHN HaIpaBJIEHHOCTH, yYMEHHs
PYKOBOJICTBOBAaThCS WMH B II03HABaTENbHOH, KOMMYHHKAaTHBHOM M COLHaJIbHOM
NpaKTUKe, CHOCOOHOCTM M YMEHMS AaKTUBHO IIPOTHBOCTOATH —HMJIEOJOTrHH
xemodobuu;

7) HeHHOCTH HAY4YHOro NMO3HAHMA:

cOPMHUPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOLIECTBEHHO! MPAKTHKH;

NOHUMaHMs CIHeUMPUKH XHMHH KaK HayKd, OCO3HaHMs e€ pOIH B
(GOpPMHUPOBaHHU PAlMOHANBHOTO HAYYHOTO MBIILICHHA, CO3JaHHMH IEJI0CTHOTO
TpeAcTaBieHus 06 OKpYXKaloIleM MHpe Kak O €IMHCTBE MPUPOJBL H HeJIOBCKa, B
HO3HAaHMM IPUPOJHBIX 3aKOHOMEPHOCTEH U pElICHUH npobseM COXpaHEHHS
APUPOJHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM  3HAYHMOCTH XHUMUM  AJIs COBPEMEHHOM
[MBHJIM3ALMA: B €& TyMAaHMCTHYECKOM HAalpaBlIE€HHOCTH M BaXHOW pOIM B
CO3/IAHAM HOBOM 6a3bl MaTepHalbHOM KYJIbTYpBI, PEIICHAN TIIOOAIbHBIX nmpobiemM
YCTOHYMBOI'O Pa3BHTHS 4€JIOBEUECTBA — CHIPBEBOM, SHEPreTUUECKOH, MMUIIEBOH 1
3KOJIOFMYECKO Ge30MacHOCTH, B PA3BHTHM MENHLMHBI, OOECI€YeHHH YCIOBHM
YCIEIIHOTO Tpy4a H OKOJOTHYECKH KOM(OPTHOH KM3HM KaXJA0ro wieHa
o0111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: [MOHUMAaHMsA CYLIHOCTH METO/0B
II03HAHUS, UCIIONB3yEMbIX B €CTECTBEHHBIX HayKaX, CMOCOOHOCTH HCIONb30BaTh
[oJly4aeMble 3HAHUs ISl aHau3a U OObACHEHHs SBICHHH OKDYXAlOLIEero M1pa u
IPOMCXOAIIUX B HEM M3MEHEHHUH, YMEHHA [I€NaTh 000CHOBaHHbBIE 3aK/IIOYEHNS HA
OCHOBE HayuHBIX ()aKTOB M HMMEIOIMXCS JaHHBIX C UEJbI0  IOIYy4YCeHHS
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIB30BaTh XHWMHYECKHE 3HAHUS s
peleHus nNpobieM B pealbHbIX )KU3HEHHBIX CHTYalUsIX;

HMHTepeca K MO3HAHUIO U UCCIIE0BATEIILCKON IEATENBHOCTH,

FOTOBHOCTH ¥  CIIOCOOHOCTH K  HENpEPHIBHOMY 00pa3oBaHUIO H
camMo00pa30BaHUI0, K AaKTHBHOMY [IONyYEHHIO HOBBIX 3HAHMH IO XHMHH B
COOTBETCTBHUH C KHU3HEHHBIMH IOTPEOHOCTAMM,

MHTepeca K 0COOEHHOCTAM TpyJAa B Pa3iIHYHbIX cdepax MpodeccrnoHanbHON
JEeSTEIbHOCTH.

METAIIPEIMETHBIE PE3YJbTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOEHUs y4eOHOro npeamera «XuMHS» Ha
ypOBHE cpenHero ob1ero o0pasoBaHus BKIIOYAIOT!

3HaypMble AN (OPMHMpPOBAHHS  MHPOBO33pEHHs  OOydarommxcs
MEXIUCLUILIMHAPHBIE (MEXIIpeAMeTHBIE) OOLeHayYHbIE MOHATHS, OTpaXkarollue
LIEJIOCTHOCTh HAYy4YHOM KAapTHHBI MHMpa H CIENU(QUKY METOIOB IO3HAHMS,
HCTIONB3yEMBIX B ECTECTBEHHBIX HayKax (MaTepws, BEILECTBO, SHEPrUs, SBICHUE,
Tpoliecc, CUCTeMa, Hay4YHBIH (GaKT, IPUHIIAI, [HIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHs, HCCIIe0BaHNe, HabMone ke, U3MEPEHHE, JKCTIEPUMEHT H ApyTHe);

yHHMBepCabHble ydeOHble NeHCTBUs ([103HABATENbHbIC, KOMMYHHKAaTUBHBIC,

PETYJIATUBHBIE), obecrieunBaromuye ¢hopMUpOBaHUE GbYHKIIHOHATIBHOM
rpaMOTHOCTH ¥ COLHAIbHOH KOMIIETEHLHM 00yaroIHXCs;
CIIOCOOHOCTH o6yJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXUCLMIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUSA U YHHBEPCAJIbHBIC yueOHble
JeUCTBYS B I03HABATEILHON M COIIMAJIBHOM MPAKTHUKE.

MerTanpeAMeTHbIE PE3yNbTaThl OTPaXalOT OBIANACHHE YHHBCPCAILHBIMH
yueGHBIMA  TO3HABaTeIbHBIMH, KOMMYHHMKATWBHBIMA W PeryJIATUBHBIMH
NEeHCTBUSMHU. . ‘ ,

Osaanenne yHHBEpPCAILHBIMH  Y4eOHBIMH MO3HABATEIbHBIMH
AefiCTBHAMM: _

1) 6a3oBbie JJOrHYECKHME AEHCTBHS:

caMocToATeabHO  (opMynMpoBaTh M. aKTyalW3HpPOBAaTh npobsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeneNAaTh LeNH JeATeNbHOCTH, 3ajaBas NapaMeTpbl M KPHTEpHH HX
JNOCTHIKEHHS, COOTHOCHTD Pe3yJIbTaThl AEATeIbHOCTH C MIOCTABICHHBIMU LICIIAMH,

HCIOB30BaTh MPU OCBOCHHH 3HAHWH IPUEMBl JIOTMYECKOrO MBIHLICHUSA —
BBIEATh XapaKTepHbIe NMPU3HAKM MOHATHA M yCTaHABIMBaTbh WX B3aUMOCBA3b,
MCIIONb30BaTh COOTBETCTBYIOLIME MOHATHS Ul OOBSCHEHHs OTAENBbHBIX GAaKTOB U
SIBIICHHI;

BLIOMpATh OCHOBAaHHA M KPUTEPHH JJIs Kiaccu(UKalMy BEIIECTB U
XUMHYECKUX PEaKLUi;



YCTaHAaBIWBaTh MPUYHUHHO-CAEACTBEHHBIE CBSA3M MEXAY H3y4aeMbIMH
SIBIICHUSMY;

CTPOUTH JIOTHUECKHE pacCyXAeHus (UHAYKTHBHBIE, JE€IyKTHUBHBIEC, IO
AQHAJIOTWH), BBISBISATh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccMaTpUBAEMBbIX
SIBIICHUSIX, (POPMYJIMPOBATH BEIBOABI U 3aKIIOUECHMUS;

IPUMEHATH B MPOLIECCE MO3HAHMSA, UCTIONB3yEMbIE B XUMUH CUMBOJIUYECKHE
(3HaKOBEIE) MOJIENH, IIPEOOPa30BBIBATH MOJENbHBIE IPEACTABICHUS — XHMHYECKUH
3HaK (CHMBOJI) D3JIEMEHTa, XHMH4YecKass QopMyla, YpaBHEHHE XHMHYECKOH
peakIMu — MpU pelleHHH y4YeOHBIX, IO3HABATENBHBIX M MPAaKTHYECKUX 3ajad,
IPUMEHSATH Ha3BaHHbie MOJENBHBIE NIPEJICTaBIEHUs JJIs BBIABICHHS XapaKTEPHBIX
IPHU3HAKOB M3Y4aeMBIX BEIIECTB U XUMHYECKHX PEaKLIHH.

2) 6azoBble HCCIe10BaTeIbCKHE NeHCTBHS:

BJaZieTh OCHOBAaMH METOJOB HAyYHOTO ITO3HAHMs BEIECTB M XHMHYECKHX
peaKIui; ,

GopMyIHpOBaTh LEJH U 3aJa9y MCCIIEI0BaHuUs, HCTIOIb30BaTh NOCTAB/ICHHbIE
A CaMOCTOSTENIGHO C(OPMYIHPOBaHHBIE BOIPOCHI B KavyeCTBE HHCTPYMEHTa
MO3HAHUS M OCHOBHI IS (DOPMHPOBAHMS THITOTE3BI MO MPOBEPKE MPAaBHIBHOCTH
BBICKA3bIBAEMBIX CYXXJIEHHUH;

BJIafeTh HAaBBHIKAMH CAMOCTOSATEJBHOIO IJIAHUPOBAHHSA H TMPOBEACHUS
Y4eHHYECKHX IKCTIEPHMEHTOB, COBEPIIEHCTBOBATh yMEHHst HAOMIONATh 32 XOOM
npolecca, CaMOCTOSTENIbHO TNPOTHO3HPOBAaTh €ro Ppe3ylbTar, (dhopMynHpOBaTh
06061IeHHS U BEIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCJICIOBAHMA,
COCTABIIATH 0GOCHOBAHHBIN OTUYET O MPOAETaHHOMU paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIENOBATEABCKOW M MPOEKTHOM
NeSTeNIbHOCTH, HPOSBIATH CIOCOOHOCTP M TOTOBHOCTB K CAMOCTOSITENBHOMY
MOUCKY METONOB pEIIeHHs IPAKTHYECKUX 3ahad, MPUMEHEHHIO pPasTH4HbIX
METOJIOB [NO3HAHHS.

3) pa6ora ¢ nHdpopmanmeii:

OPUEHTHPOBAaThCA B Ppa3sNMYHBIX HMCTOYHMKAX uHdopMauuu (Hay4HO-
TMOMyJIApHas JIMTepaTypa XHMMYECKOTo COJEpXaHHs, CIpaBOiHbIC nocoOus,
pecypchl MHTepHeTa), aHAIM3HPOBATh UHGOPMALIMIO PAa3IMYHBIX BUIOB U dbopm
[peACTaBICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH 7§
HETPOTHUBOPEYUBOCTh;

GopMyIMpOBaTh 3aNpochl U MPUMEHSATH PasiUdHbIE METOIbI IPU TOHCKE H
or6ope mMH(oOpManuy, HEOOXOOUMOHM Ui  BBINOJHEHNS y4eOHBIX 3aja4
OIpeieIEHHOrO THIIA, «

nproGpETaTh OIBIT HCIOJIL30BAHUA anbopMauHOHHo KOMMYHHKATHBHBIX
TEXHOJIOTHM 1 pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO ~ BBIOMparh  ONTHMAaNbHYI0  (OpMy  MpeACTaBICHHS
rHGOpPMAIMH (CXeMBI, FPaQHKH, THArPAMMBI, TaOJIUIIBI, PUCYHKH 1 IpyTrHe);



WCIIOJNIB30BaTh HaAy4yHBIA $A3BIK B KayecTBe CpeAcTBa Ipu pabore ¢
XMMHUYeCKOl HHpopMalMeld: NpUMEHSTh MEeXIpeaMeTHble ((PH3UYecKue Mo
MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBL, GOpMyIibl, ab0peBHaTypbl, HOMEHKIIATYpY;

UCIIOJIB30BaTh ¥ Ipeo0Opa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBa
HarjasaIHOCTH.

OBinagenne yHuBepcalbHbLIMH KOMMYHHKATHBHBIMM €HCTBHAMM:

3aJlaBaTh BOIIPOCHI MO CYLIECTBY 0OCY/1aeMOil TeMBI B XOJ€ [Uanora u/uim
IUCKYCCHU, BBICKa3blBaTh HAEU, (OpMyIHpOBaTb CBOM  IPEAJIOKEHHUS
OTHOCHUTEJILHO BBIIIOJIHEHHSI IIPEIJIOKEHHOMN 3a1a4H;

BBICTYNIaTh C TMpe3eHTAllMeld pe3ynbTaTOB II03HABATEIbHON JEeATENBHOCTH,
MTOJIY4YEHHBIX CAMOCTOSTENBHO HJIM COBMECTHO CO CBEPCTHUKAMH IPH BBITTOJTHEHUH
XMMHYECKOI0 DKCIIEPUMEHTA, MPaKTHYeCKOH paboThl 10 HCCIEAOBAaHHIO CBOMCTB
M3y4aeMEIX BEIIECTB, Peali3aliy y4eOHOro MpoeKTa ¥ (popMyJIHMpOBaTh BBHIBOIBI
MO pe3yiabTaraM INpPOBEAEHHBIX HCCIENOBaHMN IyTEM COrIaCcOBaHUS MO3ULMU B
xofie 00CcyxaeHus: 1 oOMeHa MHEHHIMH.

OB.J1aleHHe YHHBEPCAJIBHBIMH PeryJSTHBHLIMH I€HCTBHSIMH:

CaMOCTOSATENBHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOIO IIO3HABATEIILHYIO
HeSATeNbHOCTh, OINpexerss e€ ILend M 3a1a4d, KOHTPOJIHUPOBaTP H IO MEpE
HeoOXOOUMOCTH KOPPEKTHpOBAaTh IpeJjlaraeMblii ajifOPUTM JACHCTBUH TIpH
BBIIOJIHEHUM y4eOHBIX M HCCe[OBaTelbCKHX 3ajad, BbiOMpaTh Haunbosee
>(pdexTUBHBI crnoco® KX peuleHus C y4ETOM HOJNYYEHHS HOBBIX 3HaHUH O
BellleCTBaX U XUMHUYECKHX PEAKIIUAX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH NeSTeIbHOCTH Ha OCHOBE CamoaHalln3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATDI
11 KJJACC

IlpenMeTHble pe3yinbTaThl OCBOCHUS Kypca «Ob0mass ¥ HeopraHu4yeckas
XHUMHS» OTPAXKaloT:

cOpMUPOBAHHOCTh  NPEACTABJICHUH: O XAMUAYECKOM  COCTaBJISIOILECH
eCTeCTBEHHO-Hay4yHO KapTHHbl MHpPa, pPONM XHMHUH B IIO3HAHUM SBJICHUM
npuponbl, B (OPMHUPOBAaHHM MBILUICHHS W  KYyJIbTypbl JIMIHOCTH, eé
(PYyHKIIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAMMOI IS pelIeHHs IPAaKTHYECKUX 3a/1a4
H 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/IOPOBBIO M IPHPOIHOM
cpene;

BIaJieHHe  CHCTEMOM  XMMHYECKHMX  3HaHMM, KOTopas  BKIIIOYACT:
OCHOBOIIOJIAraloye MOHATHA (XUMWUYECKUM JJIEMEHT, aToM, H30TOoIl, S-, p-, d-
3JIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJEKYNa, MOJb, MOJIAPHBI OOBEM,
BQJICHTHOCTbh, JIEKTPOOTPULATEIBHOCTh, CTETICHb OKHUCICHUS, XUMHUYIeCKas CBA3b
(xoBaJIeHTHas1, HIOHHas, MeTajuInYecKas, BOJIOPOHAs ), KPUCTAIIMYECKAsS PEIIETKa,



THUMBI ~XUMHUYECKMX  PpEaKLui, pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOIHTHI,
ANEKTPOJIUTUYECKasl JUCCOLMANMs, OKHUCIUTENb, BOCCTAHOBHTEIb, CKOPOCTB
XHMHYECKON peaKIiH, XUMHYECKOE pPaBHOBECHE); TEOPHMHM U 3aKOHBI (Teopus
9JIEKTPOJIMTHUECKOH aucconuanuu, nepuoaudyeckuidi 3axkoH . M. Menneneesa,
3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH COXPAaHEHHs U MpeBpallleHHs: SHEPTUH
IpH XUMHYECKUX pPEaKIHSIX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SA3BIK XHMHH,
MHpPOBO33peHYecKHe 3HAHUS, JeXallde B OCHOBE IMOHHUMAHHA IPHUYHHHOCTH H
CUCTEMHOCTH XHMHYECKUX SBJIEHHH, (DAKTOIOrMYECKHE CBEIEHHS O CBOWMCTBAX,
cocTaBe, MOMY4YEHUH M 6e30IIaCHOM HCTIONb30BaHHH BOXKHEHUINX HEOPraHMYECKUX
BEIIECTB B OBITY ¥ MPAaKTHUECKOU JeATENbHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHWH BBIABIATH XapaKTEpHLIE INPHU3HAKH TOHSATHM,
yCTaHABIUBATh UX B3aHMOCBS3b, MCIIONB30BAaTh COOTBETCTBYIOIME ITOHATHS IPH
OIMCAHUH HEOPraHWYECKUX BEIIECTB U UX MIPEBPAILECHHUH,

c(pOpMHUPOBAHHOCTH YMEHHUH HCIIONB30BaTh XMMHYECKYIO CHMBOIMKY JUIs
coctaBieHHss (OPMYJ BEIIECTB ¥ ypaBHEHMH XHMMHYECKHX  peaxuui,
cucremarnueckyio HoMeHknarypy (IUPAC) u TpuBHasibHbie Ha3BaHHUS OTAENBHBIX
HEOpPraHWYeCKUX BeIlecTB (YrapHbIi Tras, YIJEKHCIBIA ra3, aMMHakK, raii€Has
W3BECTh, HETAIIEHAs U3BECTh, IIUTHEBAs COMA, IIUPHUT M APYTHE);

c(hOPMHUPOBAHHOCTh YMEHHUH ONpPEAEATh BAICHTHOCTD ¥ CTENEHb OKUCIICHUS
XUMHYECKHX 3JEMEHTOB B COSIUHEHMAX Pa3iM4HOTO COCTaBa, BUJ XMMHYECKOH
cBs3M (KOBAJIEHTHAs, MOHHAs, METAJLIMYecKas, BOXOPOJHAsA) B COCNMHEHUSX, THUII
KPUCTAJUIMYECKOH DEIIETKH KOHKDETHOTO BEIUeCTBa (aTOMHAs, MOJCKYNSpHAas,
WOHHAs, METAJUIMYECKas ), XapakTep Cpelibl B BOIHBIX pacTBOpaX HEOPTaHMYECKHUX
COeIUHEHU;

c(OpMUPOBAHHOCTh yMEHUHI yCTaHaBIUBAaTh IIPUHA]IEKHOCTD
HEOPraHMYEeCKUX BEIEeCTB MO MX COCTaBy K OINPENEIEHHOMY KJaccy/rpynine
coequHEHUH (IIPOCThIe BelecTBa — METalIbl ¥ HEMEeTaJlIbl, OKCHIBI, OCHOBaHMs,
KHCJIOTHI, aM(OTepHBIE TUAPOKCUIBI, CONIH);

c()OPMHPOBAHHOCTh YMEHMHI PaCKPhIBATH CMBICI TIEPHOMUECKOrO 3aKOHA A.
. MenseneeBa 1 JeMOHCTPUPOBATh €70 CHCTEMATH3HPYIOILYO, OOBSCHUTENbHYIO
1 TIPOTHOCTUYECKYIO QyHKIINH;

cOpPMHPOBAHHOCTh YMEHHH XapaKkTepH30BaTh 3NIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX »dileMeHToB 1—4 mepronoB Ilepuonuveckoi CHCTEMBI
xumudeckux viemMeHtoB JI. WM. MenzneneeBa, HCHONB3Yysl IIOHATUA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHepreTH4eCcKue YPOBHWY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XHUMHYECKHMX JJICMEHTOB H HX COeIMHECHHI
o nepuojaM u rpynnam Ileprpoanyeckoil CHCTEMBI XUMU4ECKHX 3IEMCHTOB . A.
Menneneena;

Cc(OpMHPOBAaHHOCTb ~YMEHHH  XapaKTepH30BaTh (onuceiBaTh)  oOIIME
XHMHUYECKHE CBOMCTBA HEOPraHWYECKHMX BELIECTB  Pa3IUYHBIX  KJIACCOB,




MIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOM CBSI3H MEX]y HEOpraHu4eCKUMH
BellleCTBaMHU C TIOMOMIBIO YPaBHEHHH COOTBETCTBYIOILUX XUMUYECKUX PeaKUi;

c(OpPMHPOBAaHHOCTh YMEHHS KJIaCCH(DHUIHUPOBATh XMMHYECKHE PEaKIHH I10
pa3IMYHBIM NpH3HAKaM (YHCIy M COCTaBy pEarupyrolivX BELIECTB, TEILUIOBOMY
a¢deKkTy peakuun, H3MEHEHHIO CTENeHell OKUCIIEHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaxIiy, y9acTHIO KaTaau3aTopa);

c(OpPMHPOBAaHHOCTh YMEHHH COCTaBIATh YPaBHEHMS PpeaKLUil pPa3IM4HBIX
THUIIOB, IOJIHEIE U COKpAIIEHHbIE YPaBHEHUS peaklUii HOHHOro oOMeHa, y4UThIBas
YCIIOBMS, IPH KOTOPBIX 3TH PEAKLMK WIYyT N0 KOHIIA;

c(hOpMHUPOBAHHOCTb yMeHnﬁ NPOBOJUTH PEaKLMH, [OATBEPKIAIOLINE
Ka4eCTBEHHBIM COCTaB pAa3UYHBIX HEOPraHMYECKHX BEILECTB, pPaclo3HaBaTh
OIIBITHBIM ITyTEM HOHBI, PUCYTCTBYIONIME B BOAHBIX PacTBOpax HEOPraHHYECKUX
BEILECTB;

cOpMHPOBAaHHOCTh YMEHHH  pacKpbelBaTh CYLIHOCTb  OKHCIIHTEIIBHO-
BOCCTAHOBHTEBHBIX PEAKIMH IOCPEICTBOM COCTaBlIEHHS 3JIEKTPOHHOro Gainaxca
3TUX pEaKLUi;

c(OPMHUPOBAHHOCTH YMEHH OOBICHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOH
peaKLyy OT PasiHYHbIX (aKTOPOB; XapaKTep CMEIeHUs XHMUIECKOro paBHOBECHS
B 3aBHCHMOCTH OT BHelIHero Bo3zecTaus (npunuun Jle Ilarense);

c(hOpMHPOBAHHOCT yMEHHH XapaKTepH3OBaTh XHMMYECKHE MPOLECCHL,
Jiealde B OCHOBE IPOMBIIUIEHHOTO INOJNy4YeHHsl CEPHOH KHCJIOTEI, aMMHaKa, a
Takxe cHOPMHUPOBAHHOCTH IIPEACTaBIeHHH 00 OOIIMX Hay4YHBIX MPUHLMIAX H
9KOJIOTHUECKUX MPobIeMax XUMHYECKOro MPOU3BOJCTBA,

c(OPMHPOBAHHOCTh yYMEHHI MPOBOAUTH BBIYMCJICHHS C HCIIONB30BAHUEM
IOHSTHS «MaccoBas IOJisi BEIeCTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHH a30B
[pH XMMHYECKUX PEaKLMsIX, Macchl BEIIECTBA UM 00BEMA ra3oB 0 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH 0OBEMY OIHOIO M3 yYacTBYIOLIMX B pEaKLMH
BELIECTB, TEMIoBOro. 3d¢ekra peaklyyd Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILECTB, ITPEBpAILIEHNU] ¥ COXPaHEHHS SHEPIHH,

c(hOpMHPOBAHHOCTh YMEHMH COOMIOaTh NIPaBUIIa MOJIb30BAHUA XHMHUYECKOHN
nocyfoii u naGopaTopHbiM OOOpYAOBaHHEM, a TaKkxke NpaBuia obpaiieHuss ¢
BEI(ECTBAMM B COOTBETCTBHM C HHCTPYKLMSMH IO BBITIOIHEHMIO JIAOOPaTOPHBIX
XUMHYECKHUX OITBITOB;

c()OpMHUPOBAaHHOCTh YMEHMH IUIQHHUPOBATH M  BBIOJHATH XUMHYECKUN
SKCHEPHMEHT (pa3jioKeHne NepOoKCHAa BOJOpoJa B NPUCYTCTBUM KaTalh3aTopa,
ompeleNeHAe Cpedbl PAacTBOPOB BELIECTB C MOMOLIBIO  YHHBEPCATLHOTO
WHIMKATOpa, BIMSHUE Pa3IU4HBIX (PAaKTOPOB Ha CKOPOCTH XMMHYECKOH Peaxiuy,
peaKidy HOHHOTO OOMeHa, Ka4eCTBEHHbIE PEaKIWH Ha cynbdar-, kapOoHaT- U
XJIOpH/I-aHUOHBI, HA KATHOH aMMOHMS, PelieHHe SKCIEPMMEHTANbHBIX 33/t 10
teMam «Metamnel» u «HemeTannas») B COOTBETCTBHM C IpaBHIaMH TEXHHKH
6e30MacHOCTH NPH OOpalIeHHH ¢ BELIECTBAMH U J1abOPaTOPHEIM 000pyI0OBaHUEM,




NPEACTaBNATh pe3yNbTaThl XHMHYECKOro JSKCIIEpUMEHTa B (GopMe 3amucH
ypaBHEHUH COOTBETCTBYIOIIMX peakuuid M (OpMyIHpOBaTh BBEIBOJIbI Ha OCHOBE
3TUX pe3yJIbTaTOB;

chOpMHUPOBAHHOCTh YMEHMI KpPUTHYECKH aHAIMU3UPOBATh XUMHUYECKYIO
HHGOpMAIMIO, TNOJY4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHHKaIVH, MIHTepHET U JIpyTux);

chOpMHPOBAaHHOCTh ~ yYMEHHH  coOmonaTe  IIpaBWia  SKOJOTHYECKH
1€JIECOO0Pa3HOro TOBeJeHNUs B OBITYy U TPYAOBOH [EATENBHOCTH B LEIAX
COXpaHEHHs CBOEro 3JI0pOBbS M OKpPYKaroLledl MPHUPOJHOM Cpelibl, 0CO3HAaBATh
OIACHOCTH BO3IEHCTBHS Ha )XUBBIE OPTaHU3MBbI OIIPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbicn nokazatens IIJK, moscHATh Ha MpHMepax CrnocoObl YMEHBLIEHHS H
NpeAOTBPAIeHUs HX BPEHOrO BO3JACHCTBHA Ha OPTaHU3M YeI0BEKa;

JUIs O0YYarolMXCsl ¢ OTPaHHMYEHHBIMH BO3MOXXHOCTSMH 3/I0POBBSI: YMEHHE
NpPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HaHMs BEUIECTB M
XUMHYECKUX SBICHUM;

UIS cAenmblX M cnaboBHAAnIMX OOydYaroLIMXCd: yMEHHE HUCNONb30BaTh
penbedHO-TOYEHHYI0 CHCTeMy obo3Hadenuii JI. bpaiins 1/ 3aMuch XUMHYECKUX

dbopmy.
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11 KJIACC

Ne

n/n

1

e —

BanentHOCTB. 3neKTpoorpnuaTenLHoch Crenenb

TloHsiTHE 0 AMCTIEPCHBIX CHCTEMaX. I/ICTPIHHBIe H
KOJUTOM/IHBIE PacTBOPbL. MaccoBas 10N BEILECTBa B

2023-2024r
Tema ypoxa

XUMHUYECKUH 3NeMEHT. ATOM. DNEKTPOHHASA
Konqmrypauml aTOMOB

[Mepuoayyeckuit 3aKOH 1 Hepuonmecxan cucrema
xumudeckux mementos I M. Menneneesa, ux

CBS3b C COBPEMEHHO TeopHeil CTPOEHHs aTOMOB

3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB XUMHYECKHX

3JIEeMEHTOB ¥ MX COeAUHEHUH o rpymnmnam H

nepuojaM. 3Ha4eHHE NEPUOAHUECKOrO 3aKOHA H

cucTeMbl XuMudecknx dnementos .M. Menneneesa |

B PAa3BUTHH HAYKH

CTtpoeHue BeleCTBA. Xnmnqecxaﬂ CBS3b, eé BUJIbI;
MEXaHN3Mbl 00pa30BaHsA KOBAICHTHOU CBA3H.

- Bonoponnas cBsi3b

okucaeHHs. BelecTBa MOJEKYJIAPHOTO K
HEMOJIEKYIPHOTO CTPOSHHS

pacTBope

Knaccudukauns u Homeﬂmarypa Heopranmecxux
coenvHeHuil. I'eneTyeckas CBA3b HEOPraHUYECKUX

BCI].leCTB, pa3n M‘!Hblx KJ'laCCOB

Knaccudukanmsa XUMHYECKHAX peaxuun B

HeOpI‘aH[/I'{CCKOH H opraumecxon XUMUH. 3aKOH

COXpaHeHHA MacChl BEUICCTB; 3aKOH COXpaHCHHS U

Cxopoctb peakiud. O6paTuMble peaKLiKy.
~ XHMHUECKoe paBHOBECHE

NpeBpaliCHUs SHEPTUH NPH XAMHYECKHUX peaKLHAX

I[TpakTuueckas pabota Ne 1. «Bnuﬂﬂue pa3J1H‘leIX

(t)aKTOpOB Ha CKOpPOCTh XUMHY€ECKOH peaxkuun»

DrekTponuTHyeckas auccoumauus. [Tonstue o
BOZIOPOJIHOM TioKa3arese (pH) pacTsopa. Peakumu

~ HOHHOTO o6meHa. 'naposu3 OpraHmeckuX 1

Ko.rmqecTBo 4acoB

Kmnpo.nwue ‘ lﬂ)él&uqeckne
Beero
paGoTnl paboTbl
1 0 ! 0
_ = N i
1 0 | 0
| :
1 0 ! 0 |
N
1 0 | 0 |
1 0 ‘ 0
1 0 0
ey - - - -
1 0 0
1 0 0
1 0 0
1 0 1
1 0 0

Hdara
U3y4eHHs

01.09.2023

08.09.2023 |

S - -

15.09.2023 |

22.09.2023

29.09.2023 |

06.10.2023

13.10.2023

20.10.2023 |

10.11.2023

17.11.2023

o

nexrponnbie ¢ poBbie 06pasoBaTeibHbIe |
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http://school-collection edu.ru/

http school collemon edu ru

bubnuotexa [JOK http% /’mv suhool edu 1u/

http://school-collection.edu.ru/
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Heopraﬂmec KHUX Be l.l_l€CTB

OXHMCUTENBHO-BOCCTAHOBUTE IbHBIE peaKuvm
TMoustTie 06 MEKTPONU3E PAcIIaBOB U PACTBOPOB 1
_coneit

12

Komponbuau pa60Ta no pasneny «Teopemqecme
OCHOBBI XUMHUID

S — - e

MeTaibl, UX 1M0JI0KEHHE B Hepnonnqecxon
cucTeMe XumHueckux anementos J1. . Meneneesa |
1 0COBEHHOCTH CTpOeHUs aTOMOB. O61He

~ busnieckue ¢ CBOJCTBA META/IOB

e - J— — ,§,, e e

CruiaBbl METAJLIOB. BJIeKTpongyrqecxuu p;m
HanpsDKeHHUi METaIIoB |

XUMHYECKHE CBOMCTBA BaXKHEHIINX METAJLIOB ‘
(HaTpwii, KaNui, KaNbLHH, MarHuii, aTIOMUHHUI) 1 HX \ 1
~ COeMHeHMHA

XUMIYECKHE CBOICTBA xpoma MEIU U UX
| COelMHEHHH

XuMuueckHe CBOMCTBA LIMHKA, XKeJe3a U UX
COCZIPIHGHI/[I/I

Hpammecxaﬂ pa60Ta No "Pemerme | |
JKCTIEPUMEHTATBHBIX 33124 Tio TeMe «MeTab»”

- = - e e S S

HeMeTaubl, UX TIoNoKeHue B [leproauieckoi
crcTeMe xuMuueckux iementos JI. . Menneneesa | 1
R oco6eHHocm CTPOCHHs aTOMOB !

dusyueckne CBOiicTBa HEMETAJIIOB. Annorponua

HEMETa/UIOB (Ha NpYMepe KUCIO0Poaa, Cephl, | 1
_ Qocdopa myrnepona) !
XuMHYeCKHe CBOHCTBA rajloreHOB, Cepr U ¥X

2 S

23

COGIIPIHCH]AI/I

XuMuueckue cBOCTBA a30Ta, q)ocoq)pa U MX
COEAMHEHHHA

XuMugecKre CBOHCTBA yr.rlepona erMHl/Iﬂ " UX
COCI[HHCHHPI

an/IMCHCHHe BaXXHEHIUX HEMETAJUIOB M UX
coennﬂenuu

O6001LIeHHe M CHCTEMATH3aLNA 3HaHU 110 Teme
«HeMmeTanbly. BeluHcneHUs N0 ypaBHEHUAM 1
XHMHUYECKHX peaxupm 1 TEPMOXUMHUECKHE pacqubl
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01.122023
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e
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Hpakmqecxaﬂ pa60Ta No 3. «PELUCHHC

IKCTIEPUMEHTANBHBIX 3aj1a4 o Teme "Hemertannst"»

KontponeHas pabota o remam «Metamnet» u

«HeMeTa.II.IIbI »

Heopraﬂnqecme n opraHqucme KHCIIOTHI.
Heoprannueckue # OpraHiyecKHUe OCHOBAHHUS
AMdoTepHbIE HEOPTAaHMYECKHE U OpPFaHUYECKHE

coeauHenus. ['eHeTHueckas CBsA3b HEOPTraHUYECKHUX
H opralmqecxux BEUICCTB

Posib XxuMUH B o6ecredeHHH dKOJOTHYECKOMH,
3Hepl"eTH‘IeCKOIfI Y nvieBo# 6e30MacHoOCTH,

I pa381/rrm/1 MCHI/IHI/IHBI

IMpeacraBnenus o6 o6umx Hay‘IHLIX npnﬂunnax

] Ep(ﬁ)ﬁMBI]lUIeHHOI‘O NOJIY4YCHHUA Ba)KHEHINKUX BEHIECTB |

Yenosek B MHPE BCLIECTB U MATCPHAJIOB

XuMua u 310POBLE YE€NNOBECKA

OBI.L[EE KOJIMYECTBO YACOB I1O [TPO'PAMME

e R S
h

| 15.03.204

Bubnuoreka LIOK ktipsi
http /qchoo colleatmn d

(22032024

©05.04.2024

o

12.04.2024

-

19.04.2024

26042024

03.05.2024 |

| 10052024

Bu6nu0TeKa HOK hups:

‘myschool. cdu ru/

http /SLhOO] collcctmn edu.ru/

Eu6n140TeKa LIOK htips:/

my sdlool edu ru/

http.//schoo]»u_)llcctlon.gdu.ru/
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Bubnuoreka [JOK hitps://myschool.edu.ru/
http://school-collection.edu.ru/

U S S

BHGJmOTeKa I_IOK hrtps /'myschooi edu rw/
http ,schoul cnllccuon edu. ru/

bubnunortexa LIOK https:// mvschool edu ru/
~ httpy 1 school Lollecuon edu.ru/

buoamroteka LIOK https:/my school edu 1u/
http ! school collectnon edu ru




