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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHus yueOHOro nmpeamMeTa « XuMHUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IpPEAYyCMAaTPUBAET PACHPEACICHHE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIPEAMETHBIX ~ CBSI3€H, JIOTUKA Yy4eOHOro  MpoIecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMHUU Ha YPOBHE IIeJIel U3YU4eHUs TTPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0Oy4aromierocsi, €ro MpeacTaBICHU O MaTepuaIbHOM EIUHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTUYECKOM 0€30IMacHOCTH, MPOOIEM 3APaBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIIbHOM Y4eOHOW  JIeSITeNIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsia Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABIISETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIQJl B 9KOJIOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHWEeM 0a30BOM HayKH XMMHUHU Ha ONMpeeIEHHOM dTare e&
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepkaHHUsl MPOTpaMMbl TI0O XUMHH CPOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 110 TPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOECHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpPOBHSA K JIpyromMy, BBHIONHSA (YHKIIUKU OOBSCHEHHS ¥ TPOTHO3WPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEeMHOW TMPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHHE 3HAHWUH OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, MOHITHH, 3aKOHOB M TEOPETHUUECKHUX MOJIOKEHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4aroUMXxcss K CaMOCTOSTENbHON IO3HABaTEbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, MO3HAHUS U CAMOMNO3HAHUSA, KIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M OIBIT, MOJTYYEHHBbIE NMPU HU3YUEHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBeNeHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

—pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIs U HAMpPaBICHHOCTU AabHEHIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

9 KNIACC

BemecTBo 1 XMMUYECKas peakuus

ITepuoauueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, KAJIMSA, KalblUsi MU UX
COCIMHEHUN B COOTBETCTBHU C IIOJOXKEHUEM »JJIeMEeHTOB B Ilepuommueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelIeCTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PEWETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BHUJ1a XUMUYECKOU CBS3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBS3b HEOPraHUUECKUX BEIIECTB.

Krnaccudukarnms XuMAYeCKUX Peakiiuid Mo pa3IuIHbBIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B pPEaKlHUHU BEHIECTB, MO TEIIOBoMYy 3(dexTy, 1o
U3MEHEHUIO CTETICHEW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHUS.

[lonsiTue 0 cKopocTH XuUMHUYecKOM peakuuu. IloHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusix. [[oHATHEe O TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonstue o kartanuse. [loHaTHE 0 XMMHUUECKOM paBHOBEeCHU. DAKTOPBI,
BIIMSIONIME HA CKOPOCTh XHUMHUUYECKOW PEAKIMU M TIOJOXKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB UM HEMeTauloB (rpadura U aimMasa), CJIOXKHBIX BEIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACHUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE BJIEKTPOIPOBOAHOCTH
pacTBOPOB BEWIECTB, IIpollecca JIUCCOLMALMU KHUCIOT, IIEJIOYEeHd U  COJIeH
(BO3MOKHO  HCIIOJIb30BaHWE BHUAEO MAaTEpUajgoB), TMPOBEIECHHUE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  PEaKIuid  HOHHOrO  OOMEHa
(oOpa3oBaHMe oOcajka, BbIJCICHHE Ta3a, OO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), paclio3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOIIbI0 KAYECTBEHHBIX pEAKIM HA  HWOHBI, PEIICHUE
3KCIIEpUMEHTAIIBHBIX 3a7a4.



Meta/ibl 1 MX COeAMHEHHUSA

OO11ast XapakTepUCTUKa XUMUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepuonnueckon cucremMe XuUMHYECKHX dieMeHtoB /JI. N
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHHe MeTaluioB. Mertajumdeckas CBsi3b U
METAJUIMYECKAass  KPUCTAUIMYECKass  pEIIETKa.  DJIEKTPOXMMHYECKUUA  PsA
HanpspKeHu MetaioB. dusndeckrue U XUMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl MoyiyueHus: MeTayuioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CcrocoObl 3amMThl UX OT Koppo3uu. CrnaBel (CTalib, YYryH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIJIEHHOCTH.

[Ilemounble MeTaibl: nojokeHue B [lepuognyeckor cucreMe XUMHUYECKHX
anemeHToB /l. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKICHHUE B MPHUPOJIE.
Pu3nyueckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuabl u
TUAPOKCUABl HAaTpuss W Kauus. lIpuMeHeHne IIeNOYHBIX METAUIOB U HX
COCIMHEHU M.

[[lerouHO3€MENIBHBIE METAJUIBI  MarHMil M KalblUW: T[IOJIOXKEHUE B
[lepnonnueckon cucreMe xumMuudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXKJE€HHUE B IpUpoae. PU3NUECKHE U XUMUYECKUE CBOMCTBA MATHUS
U Kanblus. Baxkueilmmue coenuHeHUs KaibLMs (OKCHZ, THUJIPOKCHUI, COJIH).
XKécTkocTh BOABI M CTOCOOBI €€ YCTpPaHEHMUS.

AsmomMuHH: TioniokeHue B Ilepronnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
JI. . MenneneeBa, CTpOEHHE aroma, HaxOXAeHUE B npuponae. dusznueckue u
XMMHUYECKHE CBOWCTBA aTIOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUJA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuonnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa, CTpoeHHE aToma, HaXOXICHUE B npupome. Pusnyeckue wu
XUMUYECKHEe CBOMCTBA xelne3a. OKcuabl, TUIpOoKCuabl U comu xenesa (1) u xenesa
(1), mx cocTaB, CBOMCTBA U TIOJIyICHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O00pa3laMd METAJUIOB M CIUIABOB, HX (U3NYECKUMHU
CBOMCTBAaMH, HM3Y4YEHHE pE3yJbTaTOB  KOPPO3UHM  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSI M HATpUsi C BOJOM (BO3MOXHO HCIIOIB30BAHHE BHJIEOMATEPHUAIIOB),
HCCIIEAOBAHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KENE3a B KHUCIOPOJE
(BOBMOXKHO  MCIOJb30BAaHUE  BHJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKI[M{ HAa MOHBI: MarHus, KaJbLHs, AIFOMUHUSA, LIUHKA, JKEJe3a
(1) u xenesza (1), meau (1), HaGMOACHME U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHM HWOHAMHM HaTpusl, Kaius MW Kajublus (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEA0OBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMHHUS



U T'MAPOKCHU A IWHKA, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/a4 110 TCMC «Baxnermue
MCTaJJIbl U UX COCIUHCHUS).

HeMmeTa/uibl 1 MX COeTUHEHUSA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHWMHYECKHE CBOMCTBA Ha IMpUMEpe  XJopa
(B3auMOZCICTBE C MeTaUlaMHd, HEMeTaylaMH, IleJo4yaMu). XJIOPOBOJIOPOA.
ConsiHasg KucCnoTa, XUMUYECKHE CBOWMCTBA, MOJy4YeHUE, NMpuMeHeHue. JlelicTBue
XJ0pa ¥ XJIOPOBOJOPOJIA HA OPraHU3M YEIOBEKA. BakHeWne XJIOpUAbl U HUX
HAaxXO0XJEHUE B IPUPOJIE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne W (u3NUecKue CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpO, CTpoeHUe, (Pu3nyeckue u
XuMUueckue cBorcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCJIOTHBIX OKCHJIOB.
CepHast kucnora, (uU3MYEeCKHMe UM XMMHUYECKHME CBolcTBa (oOlIuMe Kak
Npe/ICTaBUTENsl Kjlacca KUCIOT U crenuduueckue). XUMHUYECKUE PEaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a TOJIyYEHHS] CEPHOM KHUCIOTHI
[TIpumenenue cepHoil KUCTOThL. CONM CEPHOIM KUCIOTHI, KAUECTBEHHAs! PEaKIUs Ha
cynb(dar-uod. HaxoxxneHue cepbl U €€ COCIMHEHHUA B Mpupoje. XUMUYECKOE
3arpsi3HEHUE OKpY>Kalollled Cpefpl COCIUHEHUSMH CEPbl (KHUCIOTHBIE TOXKIU,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAaILlCHHUS.

OO6mas xapaktepuctuka saemMeHToB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCIEHUS. A30T, pacpOCTPAaHEHHE B MPUPOJE,
dusnueckre U xuMmuuecke cporictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dusnueckre u XMMUYECKHUE CBOMCTBA, MOMydyeHne u mpuMeHeHue. Conm aMMOHMUS,
X (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHCIIOTa, €€ MojydeHue, PU3nyecKkue W XUMHYECKUE
cBoiicTBa (0OIMEe KaK MPEICTaBUTENSI Kiacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIGH AaMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHui. XuMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop,
aioTpornHbie Moaudukanuu (ochopa, puzmUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciora, puznueckne U XUMUUECKHUE CBOWCTRA,
nonyuenue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTepHble  CTENEHW  OKHUCJIEeHHsS.  YTJepold,  aJUIOTPOIIHbIE
MOIU(PUKAIIUKA, PACHPOCTpaHEHHWE B TMpUPOAE, (GU3NUYECKHE U XUMHYECKUE



cBoiictBa. Ancop6uusi. KpyroBopor yriepona B npupoae. Okcuabl yriaepoaa, ux
dbusznueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBUE HAa KHUBBIE OPraHU3MBI,
MOJTy4YeHUE W TPUMEHEHHE. DKOJIOTMYeCKHe MpOOJEMBbI, CBSA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
addext. YronapHas KucioTa U €€ cou, X GU3NUEeCKue U XMMHUECKUE CBOWCTRA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOboOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIECHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHECHUSX
yraepona (MeTaH, 3TaH, STUJICH, alleTUJICH, YTAHOJ, TJIUIIEPHH, YKCYCHAs KHCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIEBOAOPONOB (Yyroib, NPUPOMHBIA Ta3, HEPTH),
NPOAYKTHI UX mepepaboTku (O€H3UH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OenKax, yriieBojgax — U ux
poTM B OKM3HU 4YelIOBEKa. MarepuaabHOE €IWHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemumnii, ero Qusuueckue #u XUMHUYECKHE CBOWCTBA, TMOIY4YCHUE U
npuMeHenue. CoenuHeHus: KpeMHHst B mpupoge. OOuue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kuciore. CUIMKAThl, X UCIOJIb30BAHKE B
OBITYy, B TIPOMBIIICHHOCTH. BakHEWIIe CTpOUTEIbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, *ejae300eToH. [IpobaeMpl 6€30MacHOro MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPUAJIOB B TTIOBCEAHEBHOM KU3HHU.

XumuuecKkuii IKCnepumenm:

U3y4eHHE 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
IIPOBEICHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-MOHBI U HAOJIIOICHHE MTPU3HAKOB
UX TIPOTEKaHWs, OMBITHI, OTpaxaronue (pU3udecKkne W XUMUYECKHUE CBOWCTBA
TraJIOTEHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0pa3laMu XJIOpHAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COeOMHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJIEOMATEpHUAJIoB), HAOIOIeHUE Mpoliecca OOYTIIMBaHUS caxapa MoJ JIeUCTBHEM
KOHICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3Yy4CHUE XHMHUYECKHX CBOMCTB
pa30aBIECHHONM CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluu Ha cyibdar-
WOH W HaOIIOJeHHe MpH3HaKa e€ MPOTEKaHWs, O3HAKOMJCHHE C (U3MYECKUMHU
cBoiicTBaMu a3ora, (ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPUAJIOB), oOpa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHHI, MOIyUYeHUE,
cobupaHue, pacrmo3HaBaHWE W HW3YUYCHHE CBOICTB aMMHaka, MPOBEACHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U Qochar-uoH U U3yuyeHHue MpU3HaAKOB
UX NPOTEKaHUs, B3aUMOJAECHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEBIO
(BOBMOXKHO ~ WCTIOJIb30BAaHUE  BUACOMATEPHAJIOB), U3ydeHue  Mojenen
KPUCTALTHYECKUX PEImETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C



MPOLIECCOM  aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHUE, COOMpaHHe, PACIO3HABAHUE U M3YYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX pEakiuii Ha KapOoHaT U
CUJIMKAaT-UOHBl W U3Y4YCHHE IIPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIHUEN CUIMKATHOW TPOMBIIUICHHOCTH, PEMICHUE JKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenmume HeMeTaIIbl U UX COEAUHEHUSD).

XuMus ¥ OKpy:Kawiuas cpeaa

Bemectea u Marepuasibl B ITOBCEIHEBHOM W3HM 4YEJOBEKA. be3oracHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTax U OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl (mpeaenibHas OMycTUMAas
KOHIIeHTpalus Beuects, aanee — [1JIK). Ponp xumun B perieHuu 3K0I0rHYeCKuX
po0Jem.

Xumuueckuii IKCnepumMenm:

M3y4eHue oOpaslloB MaTepuajoB (CTEKJO, CIUIABbI METAJLJIOB, MOJIMMEPHBIC
MaTepHuabl).

Meostcnpeomemmnule ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€H IMpPU M3YYEHUH XUMHUH B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOIb30BaHUE KaK OOIIMUX EeCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHUH, SIBJSIOIIMNXCS CUCTEMHBIMH JJISI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC MOHSTHS: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHUHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HaOII0IeHNE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOMEIb, SBICHUE, NaPHUKOBBIN
s dexT, TeXHOIOT U, MaTepHaIbl.

®duszuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU/I,
W30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHN 3apsji, NPOBOJHHKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (OTOAIEMEHT, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKAs
pemérka, CIUIaBbl, (PU3NYECKUE BEITUYUHBI, SIUHUIIBI U3MEPECHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpPAIbHBIC
yI00OpeHusl, MUKPORJIEMEHThI, MaKpO3JIEMEHThI, MUTAaTEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE TMOPOJIbI,
MOJIE3HBIE HCKOMAEMBbIE, TOILIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE pe3yibTaThl OCBOEHUSI MPOTPAMMBI  OCHOBHOT'O OOIIETro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIecTBE TpaBWUIaMW U HOPMaMU TOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuE ONbITa AESITENbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1)naTrpuoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaxaaHCKOro BOCIIUTAHUS:

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YU4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHUMAaHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3)HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON W YHTATEIbCKOW KYIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, TMPOEKTHOW U  HMCCIET0BATEIbCKOMN
NESATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH W YPOBHS OOYy4EeHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TOCIEACTBUN U
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUIECKOMY M3yUEHHIO Mpodeccuii U TpyAa pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHSI TPEAMETHBIX 3HAHUW [0 XHMHUHU, OCO3HAHHBIA BBIOOP
VHJIUBUYaTLHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHusi C Y4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenrHou npod)eCCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOJIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MACHOT O MOBEICHUSI MIPU PadOTE C BEILIECTBAMMU, a TAKKE B CUTYyalUX,
YTPOXKAOUIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  DKOJOTHMYECKOM  KYJIbTYPHl, OCO3HAaHHUS TJIOOATBLHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B IMO3HABATEIHHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEIMETOB (HOPMHPOBATH TMPEACTABICHUE O IEIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSTUAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XMMUKM MOJICIIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0BEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TTPOTHO3UPOBATH €r0 Pe3ysbTar, POopMYIUPOBATH OOOOIIECHUS H
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IUYHBIX BUJOB U (HOpM MpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METO/ABI M 3aIPOCHl MPU MOUCKE M OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIa/ICHHUE KYJIbTYPOH aKTUBHOTO MCIOJIB30BAHUS PA3TMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce YyueOHOW W
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmlecTBYy  oOCyxkaaemMol  TeMmbl, (OPMYIUpPOBaTb CBOM  IPEIJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITa,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIUX MPOOJEeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB U COIJIACOBAHMS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENbHO OINpPEAETSATh ILeNU ACSITeNbHOCTH, IJIaHUPOBATD,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[IO3HABATENBHBIX 33Jau, CaMOCTOATEIbHO COCTABJIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MPE/AJiaraéMble B YCIIOBHH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduyueckue JUIA  IpPEAMETHONM 00macTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OO YU AOIINXCS YMEHUMN:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIMU PAa3JOKEHUS, PEaKIUU 3aMEUICHUs, pEeaKuuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHUOH, aHWOH, PacTBOpP, MAaccoBasl JOJs BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJIeHTHasT W MOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OOJbIIMEe TEPUOAbl, COOTHOCUTH OOO3HAYECHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacIpeesIeHUE UX 10 3JEKTPOHHBIM CIO0SIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKAasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHTEJBHYK) MOJIEKYJSIDHYIO W MOJSIPHYIO — MAacChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUUYECKHUX OIBITOB IO TMOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C MTOMOIIBIO MHIUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJUTUYECKAS] JTUCCOIMAIMS, PEaKIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMmGpOTEpPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, MOHHAas,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSITH 3TU TTOHSATHUSI IPU ONMKMCAHU U BEILIECTB U UX MPEBpaIlCHUM;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEQUHEHUN Mo (opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEIIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OoNbIIM€ TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefieleHue HMX MO JJEKTPOHHBIM CJOsIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B pPEaKIMH
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M HWOHHBIX YpPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



OOMEHa, ypaBHEHMSI pEaKIui, MOATBEPXKAAONINX CYIIECTBOBAaHUE
TCHETHYECKOM CBSI3M MEXKIy BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJCTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKIUi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS] XUMHUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYKCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYEO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh MpaBWIa  MOJIb30BAHUS ~ XUMHYECKOW  MOCYIOHU u
nabopaTopHbiM 00OpYJIOBaHHMEM, a TakKe IMpaBuwiIa oOpalieHus: c
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYEHHI0O W COOUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAWTh  PEAKIUH,  TOATBEPKIAIOMNE  KAYSCTBECHHBIM  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OpPOMHUI-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTUOHbI aMMOHHUS U HMOHBI M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPraHUYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIMH MBICIUTEIBLHON ACITEIbHOCTA — aHAIH3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0/ICHHe, U3MEpPEHUe, MOJEIUPOBAHKUE, HKCIEPUMEHT (peasibHbId U
MBICJICHHBI)






9 KIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM undposbie
Ne n/m P Konrtpoiasbnsbie | IlpakTHyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znesn 1.BemiecTBO M XUMHYeCKHE PeAKIMHU
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 1 bubmuotexa [IOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuorexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
Wroro no pazneny 9
Paznen 2.MeTa/liibl M UX COETMHEHUS
bu6moreka [JOK
2.1 06 i 4
HIHE CBOHETRA MeTa tion https://m.edso00.ru/7f41a636
bu6mmoreka [JOK
2.2 B i 16 1 2
QKHEHUIIME METAJIIBl U UX COCTUHEHUS https://m.edsoo.ru/7f412636
Hroro no pasaeny 21
Paznen 3.HemeTanibl U UX cOeIMHEHHUS
31 OO01mas XxapakTepuCcTUKa XHMHYECKHX 4 1 bubmotexa [JOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edso00.ru/7f41a636
3.9 OO0mrast XxapaKTepuCTHKAa XUMUY eCKIX 6 bubmotexa [JOK

anemeHnToB VIA-rpynmsl. Cepa u eé

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

COCANHCHUA

OO01mas XxapakTepuCcTUKa XHMHYECKHX

bu6moreka [JOK
3.3 anemeHToB VA-rpynmsl. A30t, pocdop u ux 7 https://m.edsoo.ru/741a636
COEIUHECHHS
OO6miast XxapaKTepuCTUKAa XUMUY ECKUX
3.4 sneMeHToB | VA-rpynmel. Yriiepon u 8 bubmorexa TIOK
' . PYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHH U UX COCINUHEHUS
Htoro no pazgeny 25
Pa3znen 4. Xumus u okpyskamomas cpeaa
4.1 BemecTBa 1 MaTepraibl B )KU3HH YEIOBEKA 3 bubmorexa HOK
' o P https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
bu6mmoreka [JOK
0600 orns 10
ODHICHIE 1 NOATOTOBKa K https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KIIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Jlara nudposbie
Ne n/m Tema ypoka Konrpoabnsie | IlpakTnueckue bp
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepuoanyeckuil 3aK0H.
bu6mmoreka [JOK
1 [Tepuoanyeckas cucreMa XUMHUYECKUX 1
https://m.edso0.ru/00adb59e
anemeHnToB /1. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 bubmorexa TIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudueckoil ¢BI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Krnaccudukanust xumMmudeckux 1 bu6moreka [JOK
peakii Mo pa3IuyHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHIE O CKOPOCTH XUMHUYECKOU

6 eakuu. [IoHSITHE O TOMOTE€HHBIX U 1 bubmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOr eHHBIX PEAKIIHIX
[TonaTHE O XUMHYECKOM PAaBHOBECHUU.

7 @DaKTOpPHI, BIUSIONINE HA CKOPOCTH 1 bubmoteka [JOK
XUMHUYECKON pEaKIUM U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

bu6mmoreka [JOK
8 Karamm3aropsr. Karamz 1
P https://m.edsoo.ru/00adcade
9 KonTtponbsHast pabora mo teme 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Bsenenue

OO011as XxapaKTepuCTHKAa XUMUY eCKHX
3JIEMEHTOB — METAJLJIOB.
Mertaminyeckas CBI3b U

bu6moreka [JOK

10 METaJUINYECKasi KPUCTAIIMYECKast https://m.eds00.ru/00ae103e
pemérka. usznvecknue CBOMCTBA
METaJIjIoB
XuMHYECKHE CBOMCTBA METAIJIOB.
11 DNEeKTPOXUMUYECKUH P br6amorexa [IOK
. https://m.edso0.ru/00ael1156
HaIpsHKEHU I MEeTaIoB
OO6mmume crrocoObl MOTYYCHHS
MeTtasioB. CriaBel. Beraucienus no
12 YPaBHEHUSAM XUMHYECKUX PEAKIUH, bubmorera IIOK
https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
npuMecu
13 [ToHsiTHE O KOPPO3UH METAILIIOB bubmiorexa LIOK
https://m.eds00.ru/00ae1278
14 Pemienne sxcriepuMeHTalbHbBIX 33724 bubmioreka [IOK
MaccoBas 401 BbIXxOAa NPOAYKTa https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
15 [enotrbte MeTantb: https://m.edso00.ru/00ael4b2
16 OKcuibl ¥ TUIPOKCUABI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
17 [IlenouHO3eMENBHBIE METAIIIBI — bubmuorexa [IOK
KaIbLUHA 1 MarHUi https://m.edsoo.ru/00ael5e8
18 Baxxneiimme coetuHeHNUA Kaabllns bubmorera TTOK
https://m.edsoo.ru/00ae15e8
19 OO6o01IeHNEe U CHCTeMaTH3aITUS



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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3HAHUH

JKéctkocTh BOABI U CIIOCOOBI €6

bubmoteka IJOK

20 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckas pabota Ne 6 mo Teme
21 "}IIZéCTKOCTB Bozm 1 METOILI €€ bubmiorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubmotexa [JOK
22 Amomiii https://m.edsoo.ru/00aelc64
93 AmdoTepHbIe cBOICTBA OKCHIA U bubmmoreka LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmunoreka [JOK
24 Keneso https://m.edsoo.ru/00ae1d86
o5 Okcuibl, THIPOKCUIBI U COJIU XKeje3a bubmorexa [IOK
(11 u xenesa (I1) https://m.edsoo.ru/00ae35e6
26 O6o0061eHue U cucTeMaTH3aus
3HaHUI
ITpakTueckas padorta Ne Pemenue
97 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubmuotexa [JOK
«Baxxnelmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COEJIMHECHHUS
Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEaKIUi, €CITU OAUH U3
98 peareHToB JjaH B U30BITKE WU bubmuorexa [IOK
COJICP)KUT MpUMecH. Brruncienus https://m.edso0.ru/00ae1750
MAacCCOBOM JI0JIM BBIXO/1a MPOIYKTa
peaxiuu
29 O06o01eHue 1 cucTeMaTH3aIus

3HaHUH



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

Kontponbenas pabora Ne o Teme

30 «BaxxHei111e MeTalIbl U HX
COCITMHCHHS
OO0m1ast XxapaKTepuCTHKA Tajor €HOB.

31 XuMHUYECKHE CBOHCTBA Ha TIPUMEPE bubmorexa TIOK

PUMEp https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopos. ConsiHast KUCIIOTA,
32 XUMHUYECKHE CBOWCTBA, MTOJTyYCHHE bubmorexa TIOK
> O ’ https://m.edsoo.ru/00ade104
PUMEHECHUE
[TpakTuyeckas pabora Ne 2 o Teme
33 «ITonyyeHre COJITHOM KHUCIIOTBI bubmorera TIOK
y . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
BrraucneHus 1mo ypaBHEHHSIM
34 XUMHYECKHUX PEAKIIUH, €CIIH OIUH U3 bubmorexa HOK
P ’ https://m.edso0.ru/00ade488
peareHToB JjaH B U30bITKE

35 OO01as xapakTepUCTHKa 3JIEMEHTOB bubmoteka IJOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AmnoTporHbie MOAU(PUKAIINK CEPHI.

36 Haxoxznenue cepbl U €€ COeMHEHUN B bubmmotexa [IOK
npupozae. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

37 CepoBoniopoi, CTpoeHue, (pu3ndecKue bubmmorexa [IOK
1 XMMHYECKHE CBOHCTBA https://m.edso0.ru/00ade802
Oxkcunuebl cepsl. CepHas KHCIIOTA,

38 ¢u3nyeckre U XMMHUYECKHUE CBOMCTBA bu6amorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMEH CHUE
39 XUMHUYECKHUE PEaKIINH, JIKAIINUE B Bbu6moreka [JOK

OCHOBE TPOMBIIIUICHHOTO CI1oco0a

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
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IIOJIYYEHHUSI CEPHOM KHUCIIOTBHI.
XUMHUUYECKOE 3arpsi3HEHNUE
OKpPYXKaIOIleH Cpeabl COeNUHEHUSAMU
cepsl

Brrunciienme MaccoBOM 10U BBIXOAA

bu6mmoreka [JOK

40
MPOAYKTA PEaKUuu https://m.edsoo.ru/00adec8a
OO61as XxapaKTepUCTUKa 3JIEMEHTOB

41 VA-rpynmsl. A30T, pacnipocTpaHeHHe bubmmoreka LIOK
B IIpUpoJe, PU3NUECKUE U https://m.edsoo.ru/00adeeab
XUMUYECKHE CBOMCTBA
AmMmuak, ero ¢puzndeckue u

42 XUMHUYECKUE CBOWCTBA, MOIyYEHUE U bubmmorexa [IOK

> oIy https://m.edsoo.ru/00adf004
MpUMEHEHUE
[TpaxkTnueckas pabota Ne 3 mo teme
43 «[lonyuenne aMmMuaka, U3y4eHHE €ro bu6mmorexa [IOK
Ly Y https://m.edso0.ru/00adf180
CBOHCTB»

44 A3zoTHas Kucinora, e€ GU3nYeCcKue u bu6moreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAIbHBIX

45 oOpeHuii. XuMHUYECKOe brbmorexa [TOK
YAODD ' . https://m.eds00.ru/00adf518
3arpsi3HEHNE OKPYKAIOIIEH Cpeabl
COE/IMHEHHSIMHU a30Ta
dochop. Oxcug docdhopa (V) u

46 (1)00((11))0 pHaSI KI/ICJI((i))Ta (1)(1)1/[1)31/1(%3:1(146 u bubmorexa [JOK

p L https://m.edso0.ru/00adf68a
XUMHUYECKUE CBOWCTBA, OIy4EHUE
47 Hcnonp3oBanue GpocdaToB B KauecTBe bu6mmoreka LIOK

MUHEpaJIbHBIX YA0OPEHUH.

https://m.edsoo.ru/00adfc20
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3arps3HeHHE NPUPOTHON CpelIbl
dochaTamu

VYrnepon, pacnpocTpaHeHue B

bu6moreka [JOK

48 npupoae, GPU3NIECKUE U XUMUICCKIE
P P e, https://m.edsoo.ru/00adfd9c
CBO¥CTBa
Oxkcuppl yraepona, ux Gu3ndeckue u
XHMHYECKHE CBOMCTBA. bubmioreka [IOK
49
DKOJIOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)
bu6nmunoreka [JOK
50 VYrojbHas KUCIOTa U €€ COJIn
https://m.edso0.ru/00ae006¢
[TpakTueckas padota Ne 4 mo teme
"[lonydyeHue yrieKucaoro rasa. bubmotexa [JOK
51
KadecTBeHHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavanbHbBIE TOHITHS 00
52 OpraHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
p https://m.edso0.ru/00ae054e
COCIMHCHHSIX yTJIepo/ia
bubmioreka [IOK
53 KpeMHuuii 1 ero coequHCHHS
P A https://m.edso0.ru/00ae080a
[TpakTuueckas pabora Ne 5. Pemenue
54 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bu6mmoreka [JOK
«BaxHelne HeMeTanIbl U HX https://m.edsoo0.ru/00ae0bf2
COCIIHCHH
KonTponbHas padora Ne3 o teme
55 «BaxHelme HeMeTaIbl U UX bubmorera TIOK
https://m.edso0.ru/00ae0el8
COCIIMHECHUSI»
b K
56 BemectBa u Mmatepuaisl B nommorexa 10

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae3f50

OBCEIHEBHOM KU3HU YEJIOBEKA

57 XUMHUUYECKOE 3arpsi3HEHNUE 1 bubmmoreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
58 Ponp xumun B perieHnn 1 bubmotexa [JOK
AKOJIOTUYECKUX TTPOOJIeM https://m.edso0.ru/00ae4270
59 O06o01IeHre ¥ CHCTEMaTH3aUS 1 bubmotexa [JOK
3HaHUH, moaroroska k OI'D https://m.edsoo.ru/00ae0dOa
60 O0o001IeHe U CHCTeMaTH3AIUS 1 bu6mmoreka [JOK
3HaHu# noaroroska k OI'D https://m.edsoo.ru/00adb33c
61 O0o001IeHNE U CUCTeMaTH3aIUs 1 bubmoteka [JOK
3HaHu# moaroroska k OI'D https://m.edsoo.ru/00ad9ch?2
O000111eHHE U CUCTEMATH3AIIH
62 B
3HaHUH ToaroToBka k OI'D
O0600111eHIE U CUCTEMATH3AIHS
63 .
3HaHW# nmoaroroska k OI'D
64 O0600111eHHE ¥ CUCTEMATH3AIIHS
3HaHHUH nmoaroroska k OI'D
O00011IEHNE U CHCTEMATH3ALIMS
65 .
3HaHW# moaroroska k OI'D
O060011IeHHE Y CUCTEMATH3AIIHS
66 .
3HaHUHU moaroroska k OI'D
67 Hrorosasi KOHTpOJIbHAS paboTa
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
















