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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOMU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pACHpeesieHHe €ro Mo KilaccaM W CTPYKTYpUpPOBaHHE 10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarolIuxcsi, OMNpEeNeNIIeT BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (popMuUpyeMble XUMHUEH MPENCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUST B OOYyYEHUM XUMHUU OOECHEeuMBAIOTCS CHEeUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI IMEPBOHAYAIBHBIX IMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIIAJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMaTPUBAIOTCS HAa OCHOBE HSMIUPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MNPOUCXOJUT C TPHUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU YEJIOBEKa M Kak OJHOr0 U3 KOMIIOHEHTOB MHPOBOWM KYJIbTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XHUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TIPUMEHEHWHW B Y4YeOHO-TIO3HABATEIBbHOW M Y4YCOHO-HCCIIEIOBATEIBCKON
JESATEIHPHOCTH, OCBOCHWUU TMpaBmil Oe30MacHOro oOpalieHHWs ¢ BEIIeCTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAaYEHWE IPUOOPEIIN TaKKE MEJH, KaK:

— (oOpMHpOBaHHE WHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEILHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aJIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HAmpaBJICHHOCTh OOYYECHHMsSI Ha CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarImmXcs K CaMOCTOSTCIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIBITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEIHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— (¢dopmupoBaHHEe Yy OOYYArOIIUXCS T'yMaHHUCTUYECKUX OTHOIICHHM,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
1[EeJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEAX
COXpPaHEHHS CBOETO 3/I0POBbS 1 OKPYKAIOIIECH MPUPOTHOMN CPeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS XMMHH Ha YypPOBHE
OCHOBHOTO 00111ero oOpazoBanus, coctaBisgeT 68 yacoB: B 9b kimacce — 65 yacoB
(2 yaca B HezelT0) Ha mpa3aHUKH BeinagacT 3 Jaca (04.11,01.05,08.05)



COAEPXAHUE OBYUYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKas peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJJEMEHTOB IIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJIEMEHTOB B Illepuoanueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XUMHYECKOM CBSI3U. THIIBI KPUCTAJIIMYECKHUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBSA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3aiudHbIM MPU3HAKaM (110 YHUCTY
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTHU, 1O
yYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINU, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonsitTue o ckopocTu xumudeckoil peakuuu. [lonstre o0 0OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusax. [lonarue o katanuse. [loHsTHE O XMMUYECKOM paBHOBeCUU. DAKTOPBI,
BIMAIOIINE HA CKOPOCTh XMMHYECKOM pEAKUMU U IOJIOKEHUE XUMHUYECKOrO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue ypaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil C  HKCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KaTtnonsl, anvoHbl. MeXxaHW3M JUCCOLMAIMM BEIIECTB C PA3IUYHBIMU BHJIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOIUTHI.

Peakuuu nonHoro oOMena. ¥YciaoBus MpOTEKAHUS! peaKMid HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlIEHHbIE HOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMW U cCcoOJiei B CBET€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauecTBeHHbIe peakiiuy Ha MOHBI. [loHsATHE O rHApONIU3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYeCKUX
BEILIECTB — METAJNIOB M HEMETa/IoB (Tpadura U anmasa), CIOXKHBIX BEIIEeCTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaKiuu



OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB, HUCCIEIOBAHUE DJIEKTPONPOBOIHOCTH
pacTBOPOB BEILECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye u colei
(BO3MOXKHO  KCHOJIb30BAaHME BHJIEO MaTepUaloB), TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakivu pa3jioKeHUs, COCAUHEHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYeCTBEHHBIX pEaklMii Ha HWOHBI, pEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl U MX coeIMHEHUS

OO6mast xapakrepucTuka TamoreHoB. (OCOOEHHOCTHM CTPOEHUS AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTtpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaloreHoB. XWMHUYECKHWE CBOHMCTBA Ha TMpUMeEpe  XJopa
(B3auMoOJEiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, Ilelo4amu). XJIOpPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa U XJOPOBOJOpPOJa Ha OpPraHW3M 4elioBeKa. BakHeiine XJIOpuabl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (Pu3NUecKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEePhl. AJUTOTPOITHBIE MOAU(PUKALIUYA KACTOPOAa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMCTBA. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnas xuciora, ¢(U3MUYECKHME UM XHUMHUYECKHE CBoWcTBa (00OmmMe Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu CepHON KUCIOTHI, KAYECTBEHHAS pEaKLHs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MpUPOJe. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIIICHHUS.

OO6mrast xapaktepuctuka siaemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dusznueckre u XUMUYECKHE CBoicTBa. KpyroBopoT a3zoTa B mpupoae. AMMHUAK, €ro
duznyueckne 1 XMMHUYECKUE CBOMCTBA, MOTyYeHue u npuMenenre. Conu aMMOHUSA,
X pU3HUECKHe U XUMUYECKHNE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKUe U XUMHUUYECKHE
cBoicTBa (0OIlIME Kak TMPEACTAaBUTENsl Kiacca KHCJIOT M CHelu(pUUYECKHe).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
yaoOpeHuid. XuMHUUECKOe 3arps3HEHUE OKPYKAIOUIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXIU, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE MU XUMUYECKUE CBOMCTBA.
Oxcua docdopa (V) u dochopHas kuciora, Pu3nuecKue 1 XMMUUECKUE CBOMCTBA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHHUS.  YIIepoA,  auIOTPOIHBIE
Moau(dUKALUM, PpACTIPOCTPAaHEHUE B TPUPOJE, (PU3MUYECKUE U XHUMHYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupoge. Okcuibl yriepoaa, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOrO TMOTEIUVICHUS KiIUMaTa, MNapHUKOBBIN
¢ dexT. YronbHas Kuciaota U €€ coiid, ux (U3NUecKrue U XUMHUYECKHe CBOMCTBA,
nojiydeHue W npumeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, dTHIICH, alleTUJIEH, ITAHOJ, TJIUIEPHUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HCTOYHUKK YTIEBOAOPOAOB (yroyib, MPUPOIHBIN Ta3, HEPTh),
NPOAYKTHl UX TepepadoTku (OEH3MH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OGMOJIOTMYECKHN BaXKHBIX BEIIECTBAX: XKHUpaX, OeIKax, yrieBojax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE E€IUHCTBO OPraHMYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemuuii, ero ¢musuyueckue W XUMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHenne. CoenuHeHHuss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuge kpemHus (1V) m xkpemHueBoi kuciore. CHIMKAThl, UX UCIOJI30BAHHE B
OBITY, B TIPOMBIIICHHOCTH. BakHeime crpouteabHble MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiempl 6€30macHOrO MCIOJIB30BaHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBEJICHUE KAUYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAaHUS, OMBITHI, OTpakaromue (QU3NYecKrne W XUMHYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHU (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmlamu cepel u €€  coeAUHEHUSMH  (BO3MOXHO  HCIIOJH30BAaHHE
BHJIEOMATEpUAIOB), HAOJIOCHUE Mpolecca OOyrIMBaHUs caxapa Ioj JehCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOM peaklinuu Ha cyibdar-
MOH U HAOJIOJEHUE MpU3HAKA €€ MPOTEeKaHUs, O3HAKOMIICHHE C (PU3UYECKUMU
CBOMCTBaMHu a3o0Ta, (ochopa W UX COSAUHEHHUU (BO3MOXKHO HCIIOJb30BaHUE



BHJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U POChHOPHBIX YI0OpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX PEakiil Ha MOH aMMOHHUS U PocdhaT-uOH U U3yYEHHUE MPU3HAKOB
UX IPOTEKaHHUsl, B3aUMOICUCTBUE KOHLICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCTI0JIb30BaHUE BUJICOMATEPUAIIOB), M3y4YECHUE Mojienen
KPUCTAJIUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM MPOTHUBOTa3a, MoJydeHue, COOMpaHue, pacro3HaBaHUE M U3yYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TPOMBIIUICHHOCTH, PEUICHUE HJKCIEPUMEHTAIBHBIX
3aj71a4 1o TeMe «BakHeue HeMeTalIbl U KX COCIUHEHUS».

MeTaabl 1 UX COeTHHEHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B Ilepuogumueckout cucreme xumuyeckux siemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTauioB. MeTtajuinyeckasi CBI3b U
METAUIMYECKasi ~ KPUCTANIMYECKAs]  peIIETKA.  DJIEKTPOXMMHUYECKUH P
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMUYECKHe CBOKcTBa MeTamuioB. Oo1ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YYT'yH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaimbl: moJjiokeHue B llepuoaudeckor CUCTEME XUMHYECKUX
sanemenToB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
Pu3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U
TUJAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IeJIOYHbIX METAUIOB U HUX
COEIMHEHUM.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TIOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux ajeMeHToB [[. . Menaeneesa, ctpoeHue
X aTOMOB, HaXO0XJeHUE B pupoae. PU3NYeCKne 1 XUMUYECKHE CBOMCTBA MarHus
W Kanplus. BakHeimume coenuHeHHUs Kaiabliusd (OKCHA, THIPOKCHUJ, COJIM).
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

AJtoMuHME: noyiokeHue B [leppoanyeckoi cuCcTeEME XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUME aToMa, HAXOXKACHHE B mnpupoae. Pusnueckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJA U THAPOKCHIA
AJTFOMUHUA.

Keneso: nonoxenue B [lepuoguueckoil CUCTEME XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToma, HAaXOXJIeHWE B npupone. Ddusznueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkemnesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U TIOJIyUYCHHE.



Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3laMM METAJUIOB M CIUIABOB, HX (PU3MYECKUMU
CBOICTBaMH, M3yYE€HHUE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHAA
KaJIbIIUS W HATpUs C BOJOM (BO3MOXXHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS JKEJIE3a B KHUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), NPHU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKIMii HAa MOHBI: MAarHMs, KajbllUs, allOMUHUSA, [MHKA, JKele3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W ONMUCAHUE MPOILIECCOB OKPAIIMBAHUS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ KaJlblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTepUasoB), ucciaegoBaHue aMm()OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeime
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m matepuanbsl B TMOBCEIHEBHOM XU3HM 4elloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XMMHUYECKUX peakiuil B ObITy. [lepBas momoipb mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKPY’KaloIIew cpensl (mpeaenbHas IOMyCcTUMAast
KOHLEHTpauus Bewects, gainee — [1IK). Poiap XumMuu B penieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHe o0pa3l0oB MaTepUaioB (CTEKJIO, CIIaBbl METAJJIOB, TOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnuwie ceazu

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK U MOHSATHUM, SIBIASIOMINXCS CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHWs, AaHaldu3, CHUHTE3, KiIaccu(UKaIusi, TEPUOJUIHOCTb, HAOIIOACHHE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, HW3MEPEHUE, MOJIeJb, SIBIICHUE, MNAPHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

®usnka: MaTepusi, aTroM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUN 3aps]l, MPOBOJHHUKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKHU, (POTOAIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUIMYECKAsI
pemeéTka, crjiaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUsI, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.



buonorusa: ¢dotocunTe3, npixanue, O6mocdepa, SKOCHUCTEMa, MHHEPATHHBIC
ynoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATeIbHbBIE BEIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOTIAeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU HWH(MOpManueil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M T[O3HAHUIO, JHO0O3HATENBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHME MOCIEICTBUI U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0o BOCIIUTAHUS

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATBEHON TPASKTOPHUH MPOIOJDKEHHS] 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1E€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
mpaBmiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATh B3aMMOCBSA3b C JIPYTUMH TMOHSITHUSMHU), UCIIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOmomaTth 3a XOJOM IIpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATh M HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiaM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
NESTENBbHOCTA B YCTHBIX M THCbMEHHBIX TEKCTaX; JeiaTh IMPEe3eHTaIlUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  TMPU  pEHICHUU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIC YHUBepPCAJbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOSTEIBHO COCTABISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMUCA HAay4yHbI€ 3HAHUS, YMEHHUS U CIHOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 kij1acce mpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHYECKas PeaKius, Kiaccu(uKamus peakiuuii: peaxiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsl COCTaBJICHUS (OpMYII
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmymnaMm, BHI XUMHUYECKOW CBs3M (KOBajJeHTHasT M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHONU JESATEIbHOCTA — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA H KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTajau3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemérka, KOppo3usi METaJlioB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XUMUUYECKYK0 CHUMBOJIUKY IS COCTaBJICHHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpymnma)», Maible W OONBIIHE TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHWUHM CBOMCTB BJIEMEHTOB U MX COCIMHCHUU B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PGEKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYyIOBAaHMEM, a TakkKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITH OCHOBHBIC OTEpAIlMi MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0ZIeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE



9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3HH YeJIOBEKA 3 bubmorera [JOK
' CHLECTRA I MaTepHaIIbL B #H . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 65



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue a op
Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX dieMeHToB J1. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [IOK

R 05.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKHUX BENIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o reme

5 I1 0 i 1 1
«[loBTOpEeHue u yrinyOneHue 3HaHUM 16.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuueckux 1 bubnunoreka [JOK
peakuuil o pa3InYHbIM MpPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [IoHsTHE O TOMOTEHHBIX U 1 bubmmorexa [JOK
PRI, 23.09.2024 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHE O XUMHYECKOM

8 aBHOBecuH. DakTOPhI, BIUSIONINE 1 bubmorexa HOK
P ' poL B » 26.09.2024 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU pEakluu U
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I10JIOKEHHE XMMHUYECKOTO
paBHOBECHS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 30.09.2024 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 ncconuanmy. CHIbHBIE U CIIa0bIE bubmorexa [JOK
A HHatti. 03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubmorexa [JOK
P peaxit 07.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUYECKON 10.10.2024 | https://m.edsoo.ru/00add5d8
IIUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBICHNI 00 bubmorexa LOK
pedt . 14.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
14 [Tousarue o ruaponnse conen Eubmaorexa HOK
P 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aIIHs bubnmuoreka [JOK
3HAHUU 21.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1.
16 «Perienme 3xcnepuMeHTAIILHBIX bubmorexa [JOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTposnpHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOIIHAIIHS Eubmiorexa TOK
P . HHAIL. 07.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKlui B pacTBOpax»
18 OO1as XxapakTepucTHUKa TaJIOTeHOB. bubnmoreka [JOK
XVMHYECKUE CBOWCTBA HA TIpUMEpPE 11.11.2024 | https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XJiopa

Xnoposojopoa. CossiHast KUCIIOTA,

19 XUMUYECKUE CBOMCTBA, MOTYyYCHUE brbamorexa [OK
> HOTYHCHHE, 14.11.2024 | https://m.eds00.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o teme
20 «[Tomy4ueHne COJITHON KUCTOTHI bubmorexa HOK
YHCHIS . ’ 18.11.2024 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB
Berurcnenus o ypaBHEHUSAM
21 XUMHYCCKUAX PEaKIIHiA, eCITH OJMH U3 bubmorexa HOK
p ’ 21.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 28.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(dbuznyeckue u XuMHUYeCKHe CBOWCTBA 02.12.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bU3UYEeCKHEe U XUMHUYECKUE bubmorexa HOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 09.12.2024 | https://m.edsoo.ru/00adec8a
OKpPY)KaIoIIel Cpellbl COSAMHEHUSIMH
cephl
27 Brruucienue maccoBoii 10 bu6nmoreka [JOK
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BBIXOJIa IIPOJIyKTa peaKuu 12.12.2024 | https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA PJIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacrpocTpaHeHHe B PUPOJIE, 16.12.2024 | https://m.edsoo.ru/00adeea6
(dbu3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa HOK

> HOTYH 19.12.2024 | https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHHE ero bubmorexa [IOK
N i » MY 23.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX

32 o0peHuii. XUMHUECKOE bubmorexa IOK
YAODPEHIIL. y 13.012025 | https://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ochop. Okecun dhochopa u

33 (1)00(%)0 pHa}I KI/I(?J'I((l))Ta (b(bI/II)?»I/I(‘I\QEKI/Ie u bubmorera [JOK

P . 16.01.2025 | https:/m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE
Hcnonws3oBanue docdaToB B

34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HEHUE IPUPOAHON Cpeabl 20.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 pu I(j Iel gmnzecxie " Bubmmorexa LIOK

PHPOJE, 23.01.2025 | https://m.edsoo.ru/00adfd9c

XHMHUYECKHE CBOMCTBA
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 27.01.2025 | https://m.edsoo.ru/O0adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
30.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padora Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha 03.02.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubmorexa [IOK
06.02.2025 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmorexa LOK
10.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX 3a71a4 bubnuoreka [JOK
mo TeMe «BakHele HeMeTalbl U 13.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCIMHCHHUS
KontponbHas padota Ne3 no teme
42 «BaxHeiime HeMeTalIbl U UX bubmorexa HOK
17.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTauioB. Metajuinueckasi CBsI3b U bubmuoreka [JOK
MeTaJIn4yecKasi KpucTajuindecKkas 20.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METAJJIOB
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XUMHYECKHE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUN P buGnuorexa [IOK
p . pAR 24.02.2025 | https://m.edso00.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OOmire cnocoObl MOTyYeHUs
MeTaoB. CIutaBel. BeraucieHus mo
45 aBHEHUSIM XUMHWYECKHUX PEAKIINU bubnmorexa LOK
P PEAKIL, 27.02.2025 | https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
bubmmoreka [{OK
46 [TonsTHE O KOPPO3WH METAILIOB 03.03.2025 httos://m.eds00.ru/00ae1278
bu6moreka [IOK
47 Wenotnsie MeTanIEl 06.03.2025 | https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 10.03.2025 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUM ¥ MarHuf 13.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fUHEHNUS KaIbIIH bubmnorexa [JOK
A B 17.03.2025 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U cUCTEMATU3ALIH
3HAHUI 20.03.2025
52 JKEcTKOoCTh BOMBI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHHUS 31.03.2025 | https://m.edsoo.ru/00ae1886
II 3] Ne 6
SoTHOS " . CTOARLEe 03.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubmuoreka [JOK
>4 ATIOMHHHH 07.04.2025 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnmoreka [JOK
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TUIPOKCHUIA 10.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
> Aereso 14.04.2025 | https://m.edsoo.ru/00ae1d86
57 Okcupl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xemnesa (111) 17.04.2025 | https://m.edsoo.ru/00ae35e6
58 O0o001IeHre 1 CHCTEMAaTH3aIIHs
3HAHUH 21.04.2025
[IpakTnueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
1o TeMme «BakHeHIe MeTaIbl i uX 24.04.2025 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berurcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT pUMeCH. Berunciienns 28.04.2025 | https://m.edso0o.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuu
61 O0001IeHre U cUCcTEMATU3 AL
3HAHHUH 05.05.2025
KonTtponsnas pabora Ne4 no teme
62 «BaxkHeime MeTallIbl U UX 12.05.2025
COCTUHCHUS»
63 BemectBa u maTepuansl B bu6mmoreka [JOK
MOBCEAHEBHOM KM3HU YEJIOBEKA 15.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXarollen cpebl 19.05.2025 | https://m.edsoo.ru/00ae4270
bu6nmoreka [JOK
65 Wrorosast KOHTpoILHAs padoTa 22.05.2025 | https://m.edsoo.ru/00ae4270
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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