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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluXxcsi, OMNpeaeNseT BO3MOXHOCTH TMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabpTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOM rpaMOTHOCTH O0y4aroIIuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXalluil Mup»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HaydHbIM METOJAaM T[O3HAHMUS TPU HU3YYCHHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHMI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUSI U HUX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoi
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAIUIMYECKONW PEHIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxaiys XuMUYeCKUX PEeaKkyid MO pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJIOKEHUE XHUMHYECKOIO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumHuueckoi cBsizu. Crenens aucconranuu. CUibHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHBIE M COKpAlIEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMII W CcoJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanyu. KauectBenHble peakuuu Ha MOHBL. [IoHATHE O TMApOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIIIMU KPUCTANIMYECKUX PELIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasa), CIOKHBIX BEILECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH



OT BO3JACWUCTBUS PA3NIUYHBIX (PAKTOPOB, HCCIEIOBAHHE HIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U  CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IOJIY4YEHHE, NPUMEHEHHE. JlericTBre
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3nYecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
Ope/ICTaBUTENs Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHH B TPUPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoyyeHne 1 npuMeHnenue. Con aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJiyueHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOAoEMOB). Docdop,



annoTponueie Moaudukamuu ¢ocdopa, (u3HUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u hochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YI0OPEHHIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBorcTBa. Ancopouus. Kpyrosopot yriepona B npupojne. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOr0 TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ cou, uX Pu3nUecKkrue U XMMUYECKHE CBONCTBA,
noilydyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuHueBoil kucinote. CHIMKATBI, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBINIICHHOCTH. BaxxHeWmme CTpOUTeNbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3lloB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
rajJloreHOB M MX COEJAMHEHUN (BO3MOXKHO HCHOJIb30BAaHUE BHUAECOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4EHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEpHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHANIOB), 0Opa3laMu a30THBIX U (POocHOpHBIX yHOOpEHUH, MOIydYeHuE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKA.  DJIEKTPOXUMUYECKUH  psij
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [I[puMeHeHue IIEeNOYHBIX METAIJ0B M UX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B nipupoae. PU3nUecKue U XMMUYECKUE CBOMCTBA MarHus
U Kaublus. Baxuelmue coequHeHHs Kalblus (OKCHA, THUIPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCUIA M THAPOKCHIA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIblIUg W HaTpUs C BOJOM (BO3MOXKHO WCHOJB30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueriue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAoWEH cpeapl (MpeaeibHasl IO0IMyCcTUMAast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBS3€W NP W3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DakT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, D3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI U3MEPCHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocuHTe3, nbixanue, O6mocdepa, IKOCUCTEMA, MUHEPATLHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOH u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMU O0YYAIOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U 00IIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENCKOM, TBOPYECKOM W JIPYTUX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLIECCE€ OTOM Yy4yeOHOW NeSATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccunoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, Teopus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC ydeOHbIE NeicTBUs (IT0O3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTAa), XHMHYeckas (opMysida W ypaBHCHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TIPUOOPETEHHUE ONBbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTATOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATHNA: aToM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTAa B COCTMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM (P (HEKT peakinu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh M XapakTepu3oBaTh Tabmmunyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMmuueckux dsnmementoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa, O0IIee YUCIO0 IEKTPOHOB
U pacrpeieJICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JieMeHTa Mo (opmysne COequHEHUs,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

o IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBuiaM OOpalleHHs C BeIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEWIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoniry oOyuenus B 9 kiacce nmpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHUIN:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUIECKasl CBS3b, TEIJIOBOU AP HEKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsT (hOpMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M cHelU(PUYECKUEe XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPKIAs OIMNKHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJICH, MOJIHbIE ¥ COKpAIIEHHBIE YpaBHEHHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOATBEPKIAONINX CYIIECTBOBAHWE TCHETHYECKOM
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON JIEATEIIBHOCTH — aHAIM3 1
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHH
Konr BocnuTaTeabHbIH MOTEHIM A Hcnoan3oBanue bI¢
Ne HaumenoBanue p OﬁopyHOBaHHﬂ (].[I/I(prBble
oanbHbl  IIpakTHn
n/  pa3nenoB M TeM Bcer HEeHTpa )
e YyecKHe
N NPOrpamMmsl 0 «Touxka pocray» o0pa3oBare
pador  pabdoTsbI
JbHbIE
bl
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHYeCKHEe peaKuu
[ToBTOpEeHUE 1 Ipa)XJTaHCKOE BOCIUTAHHUE: MPEICTABICHUE O
yriayOneHue COLIMATIbHBIX HOpMax u IpaBUIIax BubmuoTexa
11 SHAHUU 5 L 0 MEKJIIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, LIOK
' OCHOBHBIX KOMMYHHKATHBHOM KOMITETEHTHOCTH B https:/m.edso
pa3zieNoB Kypca 00ILIECTBEHHO MOJIE3HOM, 0.ru/7f41a636
8 xacca yueOHO-HUCCIIEeIOBATENbCKOM, TBOPYECKOH U
UX BHUIAX JEITEIBHOCTH, TOTOBHOCTH K
OcHOBHBIE YT A N a L Kommnext OI'D Bubnuoreka
pa3HOOOpPa3HOW COBMECTHOW JIEATEIIBHOCTH
3aKOHOMEPHOCT (peakTuBbI) IIOK
1.2 4 0 0 IIPYU BHITIOJTHEHUH Y4€OHBIX, T03HABATEIbHBIX
1 XHMHHCECKHX 3a1a4 BBIIOJTHEHUH XAUMHYECKHUX https://m.edso
eaKIuil ’ 0.ru/7f41a636
p T
HKCIIEPUMEHTOB
LIEHHOCTHU HAYIHOTO nosnamus;  LMdposas
OnekrponuTHye MHPOBO33pEHUECKHE  NpeACTaBieHMs o J1abOpaTopus mo
CKas BELIECTBE 51 XUMHAYECKOU peakiuu, XHUMUU (naTuuk bubnmoreka
13  JWCCOUMAIs. 3 1 1 COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO TEMIEPATYPHI, LHOK
XUMuuecKue pa3sBUTHS HAyKH M COCTAaBJIAIONIAE OCHOBY JATYHK https://m.edso
peakuuu B 71l HOHMMaHUs! CYIIHOCTH HAay4dHOH KapTHHBI = 3JIeKTporpoBoxHocTy) — 0.ru/7f41a636
pacTBopax MUpa, [MO3HAaBaTEJIbHEIE MOTHBEL,

HaITpaBJICHHBIC HA MOJTYYCHUC HOBBIX 3HaHUH
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[I0 XAMHH, HEOOXOMZUMBIE IJI1 OOBICHEHUS
HAOJIIOJIACMBIX ~ TIPOIECCOB W SIBJICHUH,
[M03HABaTEJILHOM, HHGOPMAITMOHHON u
YUTATEILCKOM KYJIBTYpbl, B TOM HYHCIEC
HABBIKOB ~ CaMOCTOSATEIbHOM  paboThl  C
y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPATypPOH, JOCTYIHBIMH TEXHUYCCKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,
UHTEpeC K OOY4YeHHI0O U  TO3HAHHIO,

JF0003HATEIBLHOCTD, TOTOBHOCTE 31
CIIOCOOHOCTH K caM000pa30BaHHUIo,
MPOEKTHOM u HUCCIIEN0BATEIbCKOMN

NESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTH M YPOBHSA OOy4YeHUS B
najgbpHeHmeM

(dbopMHUpOBaHKE KYJIbTYPHI 3[I0POBbSI:

OCO3HAaHHEC OEHHOCTHU KH3HHU,
OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY
310pPOBbIO, HCO6XOZ[I/IMOCTI/I CO6J'IIO,[[CHI/I$[

npaBui 0€30MacHOCTH TpH  OOpalieHuu ¢
XUMUYECKUMH  BEIIECTBAMU B OBITYy W
peanbHOU KU3HU;

Hroro no pazgeny 17
Pa3znea 2. Hemerajinl ¥ HX coeIMHEHHS
aXXIAaHCKOE BOCHHUTAHHUE. IIPEIACTABICHHUE O
Oomuras P p bubnnoreka
COLMATBHBIX HOpMax 54 npasunax = Kowmmiaektr OI'D
XapaKTEepUCTUKA . HOK
2.1 4 MEKIIMYHOCTHBIX OTHONIEHUH B KOJUIEKTHBE, (PEaKTHBEI)
XAMITHECKHX KOMMYHHUKAaTUBHOMI KOMIIETEHTHOCTH B https://m.edso
DJIEMEHTOB Y 0.ru/7f41a636

OOIIIECTBEHHO MTOJIC3HOM,
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VIIA-rpynms!.
I'ajorens!

y4eOHO-HCCIIeIOBATENbCKON, TBOPYECKOH U
IPYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JIE€ATEIbHOCTH
IIPY BBIMIOJTHEHUN YYE€OHBIX, TTO3HABATEIBHBIX

3aaad, BBITIOJTHCHHUH XUMHNYCCKUX
SKCIICPUMCEHTOB
OEHHOCTH Hay4YHOI'O IIO3HAaHUA:

MHPOBO33pDEHUYECKUE  IPEJCTABICHUS O
BEIIECTBE M  XHMMHYECKOH  peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKH W COCTABISIOIINE OCHOBY
JUTSL TOHUMaHUS CYIIIHOCTH HAYYHOH KapTHUHBI
MHpa, MI03HABATEIIbHBIC MOTUBHI,
HalpaBJICHHBIC HA TOJYYCHUE HOBBIX 3HAHUN
0 XUMHHU, HEOOXOoAMMBIE sl OOBSICHEHHUS
HaOJIOaeMBIX  TMPOLECCOB W SIBJICHUH,
II03HABATEJIbHO, MHPOPMALIMOHHON U
YUTATENbCKOM KYyJIbTYpbl, B TOM 4YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM  padoThl €
y4eOHBIMH TEKCTaMH, CTIPaBOYHOU
JUTEPATypOid, ITOCTYIMHBIMH TEXHUYECKHUMHU
CpeACcTBaMU MH()OPMAIITMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOY4YEeHHI0O U  IO3HAHHIO,

T10003HATENTBHOCTD, TOTOBHOCTb u
CIIOCOOHOCTh K caMo00pa30BaHUIO,
MPOEKTHOMN " HCCIIEI0BATENBCKOM

NEATeTLHOCTH, K OCO3HAaHHOMY BBIOOPY

HaIlpaBJIEHHOCTH W YPOBHS OOy4YeHUs B

JanbHeHIeM

(dbopMUpOBaHKE KYJIBTYPHI 37I0POBBSI:
OCO3HaHHE IIEHHOCTH JKU3HH,




OTBE€TCTBCHHOI'O OTHOLICHUA K CBOCMY
3/10pPOBBIO, HEO0OXOIUMOCTH COOIIOICHUS
npaBwil 0€30MacHOCTH Tpu OOpallleHuu C
XUMHNYCCKHUMHU BCIICCTBAMH B 6BITy n
peanbHOU KU3HU;

2.2

Oomas
XapaKTEepUCTUKA
XUMHYECKHAX
3jeMeHTOoB VIA-
rpynmsl. Cepa u
e€ coeTMHEHNA

2.3

2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHX
anemMeHToB VA-
rpynnsl. A30T,
dochop u ux
COCIIMHEHUS

Oomas
XapaKTepUCTHKA
XAMHYECKHUX
snemeHToB IVA-
TPYIIIBL
Yraepon u
KPEMHHN U UX
COEIUHEHMS

TPaXXIAHCKOE BOCIHTAHHE: IMPEACTABICHUE O
COILIUAJIBbHBIX HOpMaX )41 HpaBI/IJIaX
MEKJIMYHOCTHEIX OTHOIIEHHH B KOJIJIEKTHBE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B
OOIIECTBEHHO IOJIC3HOM,
y4eOHO-MCCIIeIOBATEIILCKON, TBOPYECKOH U
JIPYTUX BUJAAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpPa3HOW COBMECTHOM JIEATEIBHOCTH
HpI/I BBIITIOJIHCHU N y‘~I€6HI>IX, IIO3HABATCIIbHBIX

3aja4, BBITIOJTHCHHUH XUMHNYCCKUX
9KCIICPUMCHTOB
OCHHOCTHU HAay4YHOT'O IIO3HAaHUA:

MHUpPOBO33pDEHYECKHE  IPEACTaBIECHUS O
BEUIECTBE W XHMMHUYECKOM  peakuuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKH M COCTAaBISIOLIUE OCHOBY
JUISl TOHUMaHUS CYyITHOCTH HAay4YHOUM KapTUHBI
MHUpa, MO03HABaTEJbHbIE MOTHBBI,
HaIpaBJICHHbIE HA MOJyYE€HUE HOBBIX 3HAHWU
0 XHMHH, HEOOXOJIuMble I OOBSICHEHUS
HaOJIO/lTaeMBIX  IPOLECCOB U SBJICHUH,
ITO3HABATEJIBHOM, nHGOpPMaMOHHON "
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJE
HaBBIKOB ~ CaMOCTOSITEIbHOM  paboThl €
yu4eOHBIMU TEKCTaMH, CIIPaBOYHOU

Kommiekt OI'D
(peaxkTuBbI) bubnuoreka
[HOK
0.ru/7f41a636
Hudporas

naboparopus 1o
XUMUH (JaTIUK
9JIEKTPOIIPOBOTHOCTH)
Kommnext OI'D
(peakTuBbI)

Kommniekt OI'D
(peakTuBbI)

bubOmmoreka
HOK

https://m.edso
0.ru/7f41a636

buoOmmoreka
HOK

https://m.edso
0.ru/7f41a636
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JUTEPaATypOl, JOCTYMHBIMH TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;
uHTEpeC K OOyYeHHI0O U  MO3HAHHUIO,

JF0003HATEIBLHOCTD, TOTOBHOCTE i1
CIIOCOOHOCTH K caMo00pa3oBaHUIO,
MIPOEKTHOMN u MCCIIEI0BATEIIbCKOM

NESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIIEHHOCTU M YpPOBHSA OOy4YeHUS B
najlbHEeHIIeM

dbopmupoBanue KYJIBTYpPbI 3JI0POBBSL:
OCO3HaHHE [IEHHOCTH KU3HU, OTBETCTBEHHOTO
3JI0POBBIO,
COOITIOICHHS MIPaBUI
0€301acHOCTH npu oOpareHuu c
XUMHUYECKUMH BEUIECTBAMH B OBITY H
peanbHOU KU3HU;

OTHOIIICHUA K CBO@My
HEOOXOOIUMOCTH

Hroro no paszneny 25
Pa3nes 3. MeTasibl 1 X COeINHEHUS
OGre rpaxJaHcKoe BocnuTaHue: mpexacraBieHue o Kommiaext OI'D bubnuoreka
31  cBoiicTBa 4 COILMANTBHBIX HOpMax u npaBUiax  (pPeaKTUBHI) 1IOK
' MEXKJIUYHOCTHBIX OTHOIIEHWH B KOJJICKTHBE, https://m.edso
METaJIOB .
KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B 0.ru/7f41a636
00IIECTBEHHO MONE3HOH,  Kommrekt OI'D
y4eOHO-HCCIIEeIOBATENbCKOM, TBOPYECKOH U
. ’ (peaxTHBEI) bubnmoreka
Baxwneiimme JIPYTHX BUIAX JIATENBHOCTH, FOTOBHOCTH K [[ydposas OK
3.2 METaJUTbl U UX 16 Pa3HOOOpa3HOM COBMECTHOW JEATETHLHOCTH o

COETUHEHUS

IIPpU BBIIIOJTHCHHUHU y‘-Ie6HI)IX, IIO3HABaTCIbHBIX
3ajaa4d, BBITNIOJTHEHUH XUMHNYCCKUX
9KCIICPUMCHTOB

nabopaTopus o
XUMUH (JaTIHK
AJIEKTPOITPOBOTHOCTH,

https://m.edso
0.ru/7f41a636
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LEHHOCTHU HAay4YHOI'O NO3HAHMS: JATYUK TEMIICPATyphI)
MHUPOBO33PEHYECKHE  MPEJACTABICHUS O
BCIIECTBE W XHMHYECKOH  peakiuw,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO
pPasBUTHS HAYKH M COCTABIIAIOLINE OCHOBY
JUTS TOHUMaHUS CYIIIHOCTH HAYYHOH KapTHUHBI
MUpa, MI03HABATEIIbHBIC MOTHBBI,
HaIllpaBJICHHBIC HA IOJYYCHUC HOBBIX 3HAHUU
10 XHUMMHU, H€O6XOIII/IMI>IC JJIsA O6”I)$ICH€HI/I$[
HaOJIIOIaeMBIX  MPOLIECCOB W SIBJICHUH,
M03HABATEIBHOW,  WH()OPMAIMOHHOW U
YUTATEIILCKOM KYJIbTYpbl, B TOM 4YHCJIC
HaBBIKOB  CAMOCTOSITEILHOM  pabOTBI ¢
y4eOHBIMH TEKCTaMH, CIPaBOYHOMU
JUTEPAaTypOi, IOCTYIMHBIMU TEXHUYCCKHUMHU
cpencTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA,
UHTEpeC K OOY4YeHHI0O U  TO3HAHHIO,

JIF0003HATENIHLHOCTD, TOTOBHOCTD 7t
CHOCOOHOCTD K caMo00pa3oBaHUIO,
IIPOEKTHOMN "u HUCCIIEIOBATEILCKON

NeSITeIbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HalpaBIEHHOCTH W YPOBHSI OOYy4YeHUS B

JabHENIIEM

dbopmupoBaHue KYJIBTYpPBI 3JIOPOBBSL:
OCO3HAHHE [IEHHOCTH KH3HH, OTBETCTBEHHOTO
OTHOILICHUS K CBOEMY 3JI0pOBBIO,
HE00X0IMMOCTH COOJIIOICHUS MIPaBUI
0e301macHOCTH npu oOpalieHuu c

XUMUYECKUMH  BEIIECTBAMH B OBITYy W
peanbHOU KU3HU;
TPYAOBOE BOCIIUTaHHUE! HUHTEPEC K




NPAaKTUYECKOMY M3Y4EHHUIO Tmpodeccuii u
TpyZa pa3JInyHOrO POJia, yBaXKEHUE K TPYLy U
pe3yJsbTaTaM TPYAOBOH ACATEIBHOCTH, B TOM
qucjie Ha OCHOBE IPUMEHEHHUS NPEIMETHBIX
3HAaHMA TI0 XHMHH, OCO3HAaHHBIM BBIOOD
WHIVBUAYAJIBHON TPAEKTOPUHU IPOAOLKECHHUS
oOpa3oBaHusi €  Y4€TOM  JIMYHOCTHBIX
MHTEPECOB U  CIIOCOOHOCTH K  XHMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,
yCIIEHIHOM poQecCuoHaIbHON AeITeIbHOCTH
U DPa3BUTUA  HEOOXOAMMBIX  YMEHUH,
rOTOBHOCTh a/1arTUPOBATHCS B
npodeccuoHanbHOM cpene;

Hroro no pazgeny

BemecTBa u

MaTrcepuaJibl B

4.1 P
JKU3HN

YCJIOBCKaA

20

Pa3nen 4. Xumus u oKpyskaomnas cpeaa

HKOJIOTUYECKOE BOCHHUTAHUE: HKOJOTHUECKU
1esecoo0pa3Hoe OTHOLIEHHE K MPUPOJEe Kak
UCTOYHUKY >KM3HM Ha 3emie, OCHOBE €€
CyIeCTBOBaHM, IIOHUMAaHUue OEHHOCTH
3J0poBOro M 0Oe3omacHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(Gu3NYECKOMY M MCUXHYECKOMY 30pPOBBIO,
OCO3HAHHE IEHHOCTU COOIOACHUS MpaBUIl
Oe3omacHOro moBelIeHHUs Hpu padboTre C
BEIIECTBAMHM, a TakKXke B  CHTyalMsiXx,
YTPO’KAIOIINX 3A0POBBIO U KU3HH JTIOJICH;
CIIOCOOHOCTH  NPUMEHSATh  3HAHUS,
MoJydaeMble IpU H3YYEHUH XHUMUH, I
peleHns 3a/1a4, CBSA3aHHBIX C OKpYXaromei

bubanoreka
LHOK

https://m.edso
0.ru/7f41a636
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IIPUPOJHOMN CPEOH, IS MOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJIBTYBI, OCO3HAHHUS
rIo0aJIbHOTO  XapakTepa  SKOJIOTMYECKHX
Ipo0JIeM U MyTEeH MX pEIIEHUsl MOCPEICTBOM
METO/I0B XUMUH, HKOJIOTHYECKOTO
MBIIICHHS], YMEHHSI PyKOBOJCTBOBATHCS UM B
[IO3HABATEJIIBHOM,  KOMMYHHUKaTUBHOW W
COLIMAJIbHOM ITPAKTHKE.

Wroro no pasaeny 3
bubanoreka
OK
P 3 » D
€3CPBHOC BpEMsI https://m.edso
0.ru/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

9 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CUCTeMa XUMHUYECKHX dieMeHToB [[. 1 1 0 0 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukanus 1 HOMEHKIATypa Bbu6motreka [IOK
3 1 0 0
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme
5 «IToBTOpEHUE 1 yriybaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
5 Amnanus k/p. Knaccudukanus xumuaeckux 1 0 0 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
7 [ToHSTHE O TOMOTEHHBIX H TE€TEPOTEHHBIX 1 0 0 bubmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.
bu6nunorexa LIOK
8 ®DakTOpHI, BIUSIIONINE HA CKOPOCTh 1 0 0

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
10
CuIibHBIC U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peaKIil bubmorexa [JOK
yp peaktt https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IPEACTaBICHUI 00 bubsmorexa [IOK
pedl N https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 DIIEKTPOJIUTHUECKON bubmorexa HIOK
p P https://m.edsoo.ru/00add8b2
IUCCOLINAIINT
14 IlonsTue o ruapoanse cojei bubmorexa [JOK
P https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O00011IeHne 1 cucreMaTnsa 3HAHWH
HHCHHE 1 CHCTOMATHSATIIE SHATIH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
AKCIIEPUMEHTANIbHBIX 3a71au» T/b. https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa LIOK
p A THATI. https://m.edsoo.ru/00addecO
XHWMHYECKHUE PEAKIIUU B PACTBOPAX»
Anamus x/p. O01ast XxapakTepUCTHUKA
18 ranoreHOBpXI/IMqucmfe CBOI;ICTBa Ha bubmorexa LIOK
' https://m.edsoo.ru/00addfe2
puMepe XJopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bubnuotexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

MMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[IpakTnueckas padora Ne 2 o teme

20 «[lonydyeHnue consiHOIN KUCIOTHI, U3yueHUE e bubmmorexa LIOK
N yi - 1Y https://m.edsoo.ru/00ade348
cpoiictB» T/b
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
21 €aKIUi, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo;xlz[eHHe cephl I/I(beé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBojnopoi, ctpocHHe, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunst cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubnnorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIlni, JIeKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI
97 Beruucnenne MaccoBoil J0JIM BBIXO/1a bubmmoteka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
28 rpyInsl. A30T, pacnpoCcTpaHeHUE B IPUPOJIE bubnmorexa [IOK
DYIIBL » bacpocip . PHPOJIE, https://m.edso0.ru/00adeea6
(bu3nyuecKre U XUMHUYECKHEe CBOHCTBA
29 AMMHaK, ero GU3NIeCKue 1 XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 IIpakTuyeckas pabora Ne 3 o Teme bu6muoreka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC €TO

https://m.edsoo.ru/00adf180
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csoimcte» T/b.

A3oTHAas KUCI0Ta, €€ hru3ndecKkue u

bu6nmorexa [IOK

31
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
39 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCIOTa, (PU3MUYECKUE U XUMUYECKUE bubmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE buGnuorexa [IOK
PEILHLI YAODPEITH. Sarp https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTamMu
VYruepoa, pacupocTpaHEeHUE B IPUPOJIE, bubnuoreka [IOK
35 .
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriaepoaa, ux pusnueckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHast KUCHOTA U €€ CONn bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubmuoreka [IOK
KavecTBeHHast peakiys Ha kKapOOHAT-HOH". https://m.edsoo.ru/00ae027e
T/b
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bu6muoreka [JOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwnii u ero coemuHeHust bubnuotexa [JOK
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[Tpaktuyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

https://m.edso0.ru/00ae080a

bubnunorexa LIOK

41
«Baxxuelnme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0bf2
T/b

42 KontponsHast padora Ne3 o reme Bu6muoteka [JOK
«Baxuelinine HeMeTaUIbl U UX COCAUHEHUS https://m.edsoo0.ru/00ae0el8
Amnanu3 k/p. O0mias XxapakTepUCTHKA
XUMHAYECKHUX JIEMEHTOB — METAJUIOB.

bubnuoreka [{OK
43 Meraiuinueckas CBI3b U METAJIAYECKast
. https://m.edsoo.ru/00ae103e
KpUCTaJTNYecKast peniéTka. Guzndeckue
CBOIICTBa METAJIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHAYECKUN DA HAIPSHKESHUH Bubmiorexa OK
P P p https://m.edsoo.ru/00ae1156
METAJUIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncienus o ypaBHEHUAM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa [JOK

pP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

47 €JI0YHbBIE METaJUIEI
m https://m.edsoo.ru/00ael4b?2

48 OKCHIIBI U TUIPOKCHUIIBI HATPUS U KATUSA Bubmorexa OK

a AP g p https://m.edsoo.ru/00ael14b2
[[lemouno3eMenbHBIE METAIIIBI — KaJIbIHA 1 bubmuorexa [{OK

49 .

MarHun https://m.edsoo.ru/00ael15e8
o Bubnuoreka IIOK
50 Baxueitnue coeqUHEHNUS KaIbIAA 1

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O060011eHrEe U CHCTEMATHU3alIUs] 3HAHUI
52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ yCTpaHEHUS bubmmorexa [JOK
8 yerp https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
I N " bu6nmmoreka [IOK
53 JKEcTKOCTh BOJBI M METOJIBI €€ YCTPAHCHHUS
https://m.edsoo.ru/00aelae8
T/b
bub6nmoreka [IOK
54 AJTOMUHHUN
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIpOKCH B U conu xene3a (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0011IeHrEe U CHCTEMATHU3AIIMs] 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnorexa [JOK
«Baxaelne MeTajIbl i UX COCTUHCHUS https://m.edsoo.ru/00ae3de8
T/b
BbruunciieHus mo ypaBHEHUSIM XUMHUYECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 UJIU COZIE )KI/ITII'I HMECH bubmorexa [JOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrunciieHus MaccoBOii J0JIH BBIXO/1a
MPOJIYKTA PEaKIuu
61 O0o001IeHNEe U CHCTEMAaTH3alUs] 3HAHUI
62 KonTponbnas padora Ne4 o teme
«Baxxueime METaIIbI K KX COSTMHEHHUS
63 Amnanu3 x/p. BemecTBa 1 Matepualibl B bubmmoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBCEIHEBHOU KU3HU YEJIOBEKA

https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH 1 bubnuorexa [IOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
. bubnuorexa [JOK
66 O06001IeHre U CUCTEMaTU3aIKs 3HAHUIA 1 https://m.eds0o.ru/00ae0d0a
67 [Ipomexxyrounas arrecranus. KontponabHas 1
pabora
. bubnnorexa [IOK
68 Anaus K/P. Obobmaronmpi ypox 1 https://m.eds00.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK






