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INOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMHUH OCHOBHOTO o00miero oOpazoBaHus (yriryOnEéHHBIN
YPOBEHb) COCTaBJIEHA HAa OCHOBE TPEOOBAHWI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPECTABICHHbBIX B
dI'OC 00O, ¢ yuetom PeaepanbHOi paboueid MporpaMMbl BOCIIUTAHUS.

[Iporpamma o xumuu pazpaboTaHa ¢ LETbI0 OKa3aHHUsd METOJUYECKON TOMOIIN
YUUTENIO B CO3/IaHUU paboueii mporpaMMBbI 10 y4eOHOMY MpeIMETY.

[Iporpamma 1o xumMuu Aa€T MNpeACTaBICHUE O UeENsAX, OOIIeld CcTpaTeruu
OoOy4eHMsI, BOCTUTAHUS U Pa3BUTHs 00yJarOUIUXCsl CPeACTBAMU YUEOHOTO TIPeIMETa,
OIpeeNsieT 00sA3aTeIbHOE MPEIMETHOE COAEPKAHNUE, €ro CTPYKTYPY IO pas3aeiiaM U
TEMaM, pachpelelIeHue IO KiaccaM, pPEeKOMEHAYEMYI IOCIIe0BaTEIbHOCTh
W3YUYCHUS XUMHUH C YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH
y4eOHOro mpoiiecca, BO3pacTHBIX OCOOEHHOCTEM oOywaromuxcsa. B mporpamme mo
XUMHUHU YUUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TMpeAMeTa B peain3aluu TpeOoBaHUN
K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaM
oOydyeHrss M B (OPMUPOBAaHMM OCHOBHBIX BHJOB Yy4ye€OHO-IO3HABATEIbHOM
JESATEIIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4€OHOTO COJepKaHUSI.

N3ydyeHne XUMHUU Ha YpOBHE OCHOBHOT'O OOILIEro 00pa3oBaHUs OPUEHTHPOBAHO
Ha OOIIEKYJIBTYPHYIO MOJIFOTOBKY, HEOOXOIUMYIO TSt BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTUPOB, Pa3BUTUS HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH H
MHTEPECOB 00YyYaIOIIMXCsl, Ha TPOJIOHKEHUE OOYUEHUsI HA YPOBHE CPEAHEro oO0IIero
oOpa3oBaHUs.

3HaHWE XWUMHH CIY>)KUT OCHOBOM i (POpMUpOBAHUST MHUPOBO33PEHUS
oOy4aromierocs, ero MNpeACcTaBiICHU O MaTepruaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UrparoT (QOopMHUpYyEMbIe XHWMHEH TMPEACTABICHUS O TMPEBPAICHUSX DHEPrUU U
BEILECTB B MPUPOJIE, O MYTAX PELICHUS I100aTbHBIX TPOOIEM YCTOHYMBOTO pa3BUTHS
YEeJIOBEUECTBA — CHIPHEBOM, DJHEPrETHUYECKOW, MPOJTOBOILCTBEHHON MpoOiIeMm,
po6JIeMbI 3KOJIOTHYECKON O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peajin3aliii BO3MOKHOCTEN JIJIs1 CaMOpa3BUTHUS U (POpMUPOBaHUS
KyJbTYPBI IUYHOCTH 00YYAIONINUXCSl, X 001Iel U (yHKIIMOHATBLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4arolmuxcsi, HAaBBIKOB HMX  CAMOCTOATEIbHOW  y4eOHOM  JesITeNbHOCTH,
DKCIIEPUMEHTAIBHBIX W  HCCICNOBATENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HaKOMUT CO CHeHu(UKON HAaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IPEJCTaBICHUA O €IUHCTBE MPUPOJBI U YETOBEKA, SIBISIETCA KIIOYEBBIM STAllOM B
(bopMHpPOBaHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;



crocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJOTHYECKOE
oOpa3oBaHHE 00YJaIONTUXCS.

JlanHble HampaBiieHUs B OOyYEHUHM XUMHUHU OOECIEYUBAIOTCS CHEIUPUKON
COJlep KaHUsl TPEeJAMETa, KOTOPBIM SIBJISETCS MEJaroruyeckd aJanTHPOBAHHBIM
OTpa)KeHUEM OTPEACTICHHOTO dTana Pa3BUTHUI XUMHH.

YrnyOnaéHHBIN Kype XUMUN OCHOBHOTO 00IIero 00pa3oBaHusi OPUEHTUPOBAH HA
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl MEPBOHAYANBHBIX MOHATHUM XHWMHH, OCHOB
HEOPTraHWYECKON XUMHUHU, OCHOBOTMOJATAONIMX MPEICTAaBICHUNA OOIIell XUMUU U
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CTpykTypa colepkaHus MTpOTrpaMMbl MO XMMHHA CHOPMHUPOBaHA Ha OCHOBE
CHUCTEeMHOTO moaxoaa K e€¢ um3ydeHuto. CopaepikaHHe CKIQAbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMbI MOHSATUH O XUMHUYECKOU
peakuuu. OOGe 3TH CUCTEMbl OPIraHMW30BaHbl MO MPHUHLHUITY MOCIEAOBATEIBLHOTO
pa3BUTHS 3HAHUH HA OCHOBE TEOPETUUECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepunoanueckoro 3akona J[.11. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

IpeCTaBICHUN 00 IEKTPOIMTUUECKON AUCCOLUAIINY BEILIECTB B PACTBOPAX;

0 XUMHUYECKON KMHETUKE ¥ TEPMOIMHAMUKE.

B OCHOBY TeOpeTHYECKHX 3HAHWW TMOJIOKEHBI AMIHUPUYECKH TOTyYEHHBIC
¢dakTel. TeopeTnyeckue 3HaHNUS Pa3BUBAIOTCS MOCIEIOBATENBLHO OT OJHOTIO YPOBHS K
JIPpyroMy W  OOCCIEUYHMBAIOT OOYyYarOIIUMCS  BO3MOXKHOCTH  OOBSACHATH U
IPOrHO3UPOBAaTh CBOICTBa, CTPOEHHE W O0JIACTH MPAKTUYECKOTO MPUMEHEHUs
M3y4aeMbIX BEIECTB.

OcBoeHHE COAEpIKAaHUS MMPOTPAMMEBI 10 XUMHUH MPOUCXOIUT C UCIIOJIb30BaHUEM
3HAHWWN W3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB: OKPYXKAIOUUA MHUpP, OUOJIOTHS,
bu3nKa, MmaTeMaTuka, reorpadus, TEXHOJIOTHUSI, UCTOPHSI.

[Iporpamma ocCHOBHOTO 001Iero oOpa3oBaHus 1O XUMHUM (YrTyOnEHHBIN
YpPOBEHb) OPUEHTHUPOBAHA HAa COXpaHEHHE (PYHJIAMEHTAJbHOTO  XapakTepa
oOpazoBaHus, cieluUK y4eOHOro mpeamMeTa U 00eCreueHue YCIeIHOTO 00yUeHuUs
Ha CJEOyIoIleM YypoBHE oOpa3zoBaHus. B mporpamme mno XumuM peaau3yercs
pa3BUBarOmasi W NPAKTUYECKas  HAMpaBICHHOCTh  OOy4YeHUS  XHUMHH,
mupdepenumanust  o0yyeHus,  BKIOUawmas  NpopuiIbHYI0  MOJITOTOBKY
o0yJarouxcs U MoCIeAyIolee CaMoonpeieNieHue B BEIOOpE HampaBlIeHUsT 00ydeHus
B PO MIHHBIX KJIAaccaX.

YrnyOnéHHoe  M3ydeHHME  XMMHUU  CHOCOOCTBYeT — pealu3aluu  3ajad
npo(hecCHOHANBPHOM OPUEHTAIMM U HANpPaBJIEHO Ha MPEJOCTaBICHUE BO3MOXXHOCTHU
KOKJIOMY O0OydYarolmeMycsi MpOsSBUTh CBOM HHTEJUIEKTYyaJlbHbIE M TBOPYECKHUE



CHOCOOHOCTH TPHU M3yYEHUHU YUEOHOro IMpeamMera, He0OXOAUMBIE AJIsl MPOAOIKEHHUS
o0pa3oBaHMs U JaJIbHEHIIICH TPYAOBON AEITEIHLHOCTH.

[Iporpamma 1o xumum (yriyOn€HHBIA ypOBEHb) IMpEeAHA3HAYEHA IS
UCIIOJIb30BaHUSI B 00pa30BaTENbHBIX OPraHU3alUsAX, PEANU3YIOIUX MPOrpaMMbl
nuddepentiupoBanHoro  (yriayOoaéHHOro, MNpOoPUILHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHU.

OOpazoBatenbHble (YHKIIUUM XHMHH, W3y4aeMOW Ha YIIIyOJIGHHOM YPOBHE,
peanusyrorca B mporecce (GOpMUPOBAHUS 3HAHUH OCHOB XMMHYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMs, OOJACTH MPAKTUYECKOW MAESITeIbHOCTU
4yeJ0OB€Ka M OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada Y4eOHOIO
IpEeIMETa COCTOUT B (POPMHPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — BayKHEUIIUX
(akTOB, NOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUM, JOCTYIMHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOr0 XapaKTepa, si3blka HAyKH, B IPUOOIIEHNU K HAYYHBIM METO/1aM
NO3HAHUS TPU M3YyYEHUM BELIECTB M XHUMHUYECKHUX peakuuil, (GOpMUPOBAHUU U
Pa3BUTHM MO3HABATEIbHBIX YMEHUN M CHOCOOOB NEATEIBHOCTH U MX MPUMEHEHUU B
y4eOHO-TIO3HABATEIbHON M y4eOHO-HCCIIE0BATENbCKON AESITENbHOCTH, OCBOECHUU
MpaBUJI 0€30MacHOT0 OOpalIeHUs C BEIIECTBAMH B TOBCEIHEBHOM KU3HH.

[lenu u3ydeHUss XUMUU OTPAXKAIOT HANPaBICHHOCTh OOY4YE€HUs Ha pa3BUTUE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBaHUE €€ UHTEIIEKTa U O0IIEH KyJIbTYpBhI.

N3yyeHne XMMUM HApaBICHO Ha JOCTUKEHUE CIEAYIOIINX LEJICH:

(bopMHpOBaHHE  MHTEIUIEKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PpELICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

(dbopMUpOBaHHE CHCTEMbl XMMHUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPA, KAaK OCHOBBI JUIsl TMOHUMAHHUS XUMHUYECKOM CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHrne oOydJaromuxcss K  CaMOCTOSITCNIbHOW — IMO3HABaTEIbHOW U
UCCIIEIOBATENLCKOM IeATEIbHOCTH, K HAYYHBIM METOJaM MO3HaHUA, (JOpMUPOBAHHE
MOTHUBALIMU U PA3BUTHE CITIOCOOHOCTEHN K U3YUEHUIO XUMUU;

dbopmupoBaHue  o0mer  (QPyHKIMOHATLHOW M €CTECTBEHHO-HAyYHOMU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATh SABJICHUS OKPYKAIOIIETO
MUpa, UCHOJIb3Ys 3HAHUS U ONBIT, ITOJYYEHHbIE IPU U3YUEHUU XUMUH, IPUMEHATh UX
IIPU pelIeHnH IpoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIBHOCTH;

pazBuTHE y OOydYaroImIMXcsi HWHTEpeca K M3YyYEHHUIO XUMUU U cdepam
NEeSATEIbHOCTH, CBSI3AHHBIM C XHWMHEW, MOTHBALMS K OCO3HAHHOMY BBIOOpPY
COOTBETCTBYIOLIETr0 MPO(GUIIS U HAIIPABICHHOCTH JAIbHEUIIETO O0yUYCHUS;

OCO3HAHHWE IIEHHOCTH XWMHYECKHX 3HAHUN B JKU3HU YEJIOBEKA, MOBBILICHUE
YPOBHSL DKOJOTHMYECKOM KYJIbTYpPbI, HENPUATHUE ACHUCTBHM, IPUHOCAIINX Bpex
OKPY’KAIOIIEN CPEIE U 3T0POBBIO JIHOJICH;



npuobpeTeHne OO0YYaroIIMMUCS OIBbITa CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMM ), HEOOXOAMMBIX JJI PA3JIUYHBIX BUIOB JI€ATEIbHOCTH.

Ha u3ydenue yuyeOHOro npeamMera «Xumus» otBoaurtcs mno 102 gaca B 8 u 9
KJ1accax (3yaca B HEJEN0),



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUHM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAIBI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemiectBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMHUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpOTEKaHUsI XUMHUYECKUX PeaKkUUid. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IIaBl€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KojmyectBoM 1 wMosb. HaOmiogeHue W omnucaHue TMPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl OTy4YeHus1 KUCIOpOoia B JabOpaTOpuu U MpOoMbITIeHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOOBI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HbBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIATypa OKCHAOB. TpHUBUANbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
pUpo/Jie, MPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CrocoObl monydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnueckas CBI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEIIEIICHUE COAEPKaHUI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMOJIcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPTaHUYECKUX COCAUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIECJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odaemeHroB JI. WM. Mengeneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaNb. DHEPreTHUYECKHE YPOBHU U TMOIAYPOBHHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 xumMuyeckux 3y1eMeHToB Ilepuonnueckoii cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M MEpUOLaM.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuognueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpPHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa3oBaHMsl KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEld OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0/IeHNEe, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAUTMYECKHUX) TEJ, dJICKTPUICCKUN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

TexHonorust: TexHocdepa, IPOU3BOJCTBO, XUMUICCKIE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMHUYECKHUX DJIEMEHTOB B CBETE MPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCHUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHUCTBUSL (BOJOpOJHAS CBs3h, CUiIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI  XUMUYECKUX  PEaKIH.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, Mo arperaTHOMY COCTOSIHUIO pEarupyroliux BEIIeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TernoBoit 3(pdeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peaKkuuy, TEPMOXMMHUYECKHE YPABHEHMUS. BBIUMCIEHUA IO TEPMOXHMHYECKUM
YPaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHoBecuu, nmpuHuun Jle Illarenbe. VYcnoBuss cMemeHUs
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxtepuctuka). CocTaBieHHE YPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [loHaTre o ruapatax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarenb. HMHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJIEl B CBETE MPEICTaBICHUN OO0 SIEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKHUX PEMIETOK HEOPTaHWYECKUX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpawxka u (perondranenHa) ajis
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEUIECTB C IMOMOIIBI0 KAaYECTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe CTENeHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
NpuMeHeHne. JlelicTBHE XJjopa W XJIOPOBOJIOpPOAA Ha OpPraHM3M YEJIOBEKa.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIC CTEMEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMHUUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Gu3MUeCKUe W XUMHUYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM mipodeccusix. IIpuMeHeHue cepHol KHUCIOTHI U cyib(daroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEJIMHEHUSMH Ccepbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OOmas xapakrtepuctuka 3yneMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3yiokeHUE U B3aUMOJECHCTBHE CO IIEJI0OYaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKUE PEaKlMM, JIeKAIIUe B OCHOBE MOJIYYCHHUS a30THOM
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHUSIMU a30Ta (KUCIOTHBIE MOXAW, 3arps3HEHHE BO3AyXa, IOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl pocdopa (I, V), dochopHas kucnora, puU3MYECKHUE U XUMHUUYECKHUE
cBoiicTBa, monyuenne. KauecrBennas peakius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3amMoOICHiCTBIE C METa/lIaMH, HEMETallaMH, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJOTHUYeCKrue MpolaemMbl aTMOCc(hepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApoKapOOHaThl, WX cBoicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEIHCKOM
XO3MCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKCycHasi kucioTa. [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB (YroJib, IPUPOIHBIMA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKATBI: (DU3NYECKUE M XHMMHYECKHUE CBOWCTBA, MOJYyYCHUE W NMPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMMX (HU3MUYECKHE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX pPEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
¢dymiepena, ¢ mporeccoM aacopOlMu PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTasuibl 4 X COCAUHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METALIOB. Meramuyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHMYECKHW PN HANPSKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT Kopposud. CruiaBel (CTajlb, YyTyH, AIOPAJTIOMUHUMU,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumuueckux aneMeHToB . M. MennaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmume coelUHEHUs KaiblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOABI M CIOCOOBI €€ YCTpaHEHHS.
KpyroBopor kanbius B IpUPOE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmtoMuHus. [I[puMeHeHne aatOMUHUS U €r0 CIUIABOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpPEe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIe cOCTOSIHUSL aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUAPOKCHJIOB METAJUIOB OT 3HAYEHUS
CTENIEHU OKHCJICHUS JIEMEHTA B COCJIMHEHUHU (Ha MpPUMEPE COCNUHEHUN XpOoMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
duznyeckre 1 XMMUYECKHUE CBOICTBA KeJe3a, IPUMEHEHHE. bruonorndeckas posib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToiyuyeHue. KauecTBEHHbIE peaklMM Ha KaTHOHBI Jkene3a (2+) u
xenesa (3+). UyryH u crtanp — crjiaBbl kene3a. [Ipon3BoACTBO UyryHa M CTalH.
DKOJIOru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

DKCNEePUMEHTAIBHOE NU3YUEHUE BELIECTB U SIBJICHUN:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJICJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKH;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJEAOBaHUE MPOIIECCOB DJIEKTPOJin3a pacTBOpoB xyopuaa meau (1) u
uoauzaa Kanuvs, KOppo3UHu METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4YeHHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbIIUs, KECTKON BObL;

U3Y4YeHUE MPOLIECCOB TMOIYYEHUS TUAPOKCHIIOB >Kee3a, UX XUMHUYECKUX
CBOJICTB,;

M3Yy4YEHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa HOHBI (MarHusl,
KaJIbIIUSl, A IFOMUHUS, IMHKA, kKene3a (2+) u xene3a (3+), meau (2+);

HaOJI0ICHUE M OMHMCAaHUE OKpalllMBaHUS MJIaMEHU MOHAMU HATpUs, Kalus U
KaJIbITUS;

uccienoBaHre aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS, THAPOKCHAA
xpoMma (I11) u rugpokcuaa nuHKa;

pELIeHNE IKCIIEPUMEHTAIbHBIX 337a4 N0 TeMe «BaxHeilnme MeTamibl U UX
COETUHEHUSD.



XHMHUA M OKpY:KaoUias cpeaa

BemecrBa u Marepuansl B ITOBCEAHECBHOM JKM3HHM 4YEJIOBEKa. BakHenine
BEIIECTBA M MaTepHuasbl, 00JacTH WX MpUMEHEHHs. be3omacHoe HCMoib30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBasi momoinb mpu XUMHUYECKUX
0KOTrax W OTPABJICHUSIX.

HoBsie Matepransl 1 TEXHOJNIOTHH. [[pUHINIBI «3€TI€HON XUMUW.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS M 3]I0pOBbE. 3HAUYCHHE
U3Y4aeMbIX XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHMM IS (PyHKIIMOHUPOBAHMS
opraHusma yenoBeka. [loHsTre o 310poBOM 00pase KU3HU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBS3aHHBIC C COCIMHEHUSIMH YIJIEPO/Ia, a30Ta, CEPBI, TSHKEIbIX MeTauoB. [loHsTHE
o I[IJIK. Ponp XxuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

OKCIIEpUMEHTAIbHOE H3Y4YCHUE BEIIECTB U SIBJICHUI: O3HAKOMJICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENEIICHNE KHUCIOTHOCTA TNPUPOAHBIX BOJ, MOJEIHPOBAHHE IIpolecca
00pa30BaHUsI KUCIOTHOTO AOXs, U3y4Y€HHE €ro BO3ACHCTBUS HA MaTEpPHUAIIbI.

IloBTOpeHne W 00001IeHHe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepunonnueckuit 3akoH U Ilepuoanueckast cucreMa XMUMUYECKUX JIEMEHTOB B
CBETE IPEICTABICHUN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHNH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CBoiicTBa KHCJIOT, OCHOBaHHMHW M COJCH B CBeTe MPEACTABICHUNA 00
ANEKTPOJUTHYECKON  JUCCOUMALMUA U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TAK U MMOHITUHN, IPUHATHIX B OTJACIbHBIX €CTECTBEHHBIX HAayKax.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHATHS: sIBIeHHUE (TIpolecc), Hay4HbId (PaxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOAEIb, TEXHOJIOTHS,
MaTepHUabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYUHBI, CIUHUIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tell,
KPUCTaJUIMYECKass PEIIeTKa, JJIEKTPOH, SAPO aToMa, NPOTOH, HEWTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, ajb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUYECKUH 3apsiji, IPOBOJIHUKH, IMOJTYITPOBOJHUKH, JUIJIEKTPUKH, COTHEUHBIN
CIEKTP, pa3yiokKeHUe OeI0ro CBeTa B CIEKTP.



buonorus: sxocucrema, buochepa, hoTocuHTe3, IpoIecCHl 0OMEHa BEIIECTB,
MUHEPAJILHBIC YAOOPEHUS, MHUKPOIJIEMEHTBI, MaKPO3JICMCHTBI, IHUTATCIbHBIC
BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MUHEpaNbl, TOPHBIC MOPOIHI,
TMI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI, IIJIaHEeTa 3eMIIA.

TexXHOJIOTHS:  CTPOUTCIBHBIC  TEXHOJOTHH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHOU MTPOMBIIIJICHHOCTH, HAHOTEXHOJIOT HH.



[VDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJ€ O0y4YeHHs
XUMUU B €IUMHCTBE y4eOHON M BOCHHUTATENIHOM JESATENBHOCTU OOpa30BaTEeIbHOW OpraHU3alMM B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE
NpaBWJIaMM U HOpPMaMu TOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCAM CAMOIMO3HAHMUSI, CaMOPA3BUTUSI U COIMATU3ALINHI
o0yyJarommxcs.

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HAYYHOMY U HCTOPUYECKOMY HACJIENIUIO,
MOHMMAHUE 3HAYEHUS XUMHYECKOW HAYKH U TEXHOJIOTMH B >KM3HM COBPEMEHHOr0 OOIECTBA, B Pa3BUTHUU SKOHOMHUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUE O COLMAJIBHBIX HOPMaxX M MPaBWIaX MEXKIMYHOCTHBIX OTHOIICHHM B KOJUJICKTHBE, MPOSBICHUE
KOMMYHUKATUBHOMN KyJbTYpPbl B pa3HOOOPa3HON COBMECTHOM JIEATEIIbHOCTH;

CTpEeMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIY B TIpoliecce y4eOHON U BHEYUYEeOHOM eI TeIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBAPHUILIECH C TO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM
C YYE€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) popMUpPOBAHUSA HIEHHOCTH HAYYHOI' O MIO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEHIECTBE U XHUMHUYECKOM pPEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKW U HEOOXOAMMBIC /ISl TOHUMAaHUSI CYIITHOCTH HAYYHOU KapTUHBI MUDPA;



OCO3HAHHE IIEHHOCTH HAYYHOTO MO3HAHUS TS PA3BUTHS KaXJIOTO YEJIOBEKa U MPOU3BOIUTEIBHBIX CHJI OOIIECTBA B
L[EJIOM, POJIM U MECTAa HAyKU «XHMUS» B CHCTEME HAy4YHBIX IPEICTABICHUM O 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPO/IBI,
B3aMMOCBSI3S5IX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUUECKON CPENOM;

Mo3HaBaTelbHAas MOTHUBAIMS M MHTEpEC K OOYYEHUIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa30BaHuUI0, K MCCIIEIOBATEIBCKON AESITEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBJICHUS M YPOBHS JaJIbHEUILIETO
oOy4JeHHS;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKAa Ha 3JI0POBBIA 00pa3
JKU3HHU, OCO3HAHUE TMOCIEACTBUN W HENPHUATHE BPEIHBIX MPUBBIUEK (YIOTPEOJEHUSI ajKOrofisi, HAPKOTUKOB, KypEeHUs),
HEOOXOIMMOCTU COOJIO/ICHHS TMpaBUil O€30MacCHOCTH MPH OOpAIIEHUH C XMUMHUYECKUMHU BEIIECTBAMU B YYEOHBIX U
YKU3HEHHBIX CUTYaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOM JEATEILHOCTH KaK €CTECTBEHHON MOTPEOHOCTU YesloBeKa U K
UCCJIEI0BATENBCKON JEATEIPHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHUE UHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMUEH, B TOM 4Yuciie K podeccusiM HaydHOU cdepbl, 0COZHaAHUE
BO3MOKHOCTH camMOpeann3aluu B 3TOi cdepe;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHNE HEOOXOIUMOCTH OTHOIICHHS K TPUPOE KaK UCTOYHHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITA TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOXXHBIX TOCJEACTBUN ISl OKPY)KArOUIEH Cpeibl, OCO3HAHUE TJIO0ATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM U
nyTeld HX pelIeHUs; CIOCOOHOCTh TMPUMEHSTh 3HAHUA, MOJydaeMble MPU HU3YUYCHUM XUMUH, JJIA PEIICHHS 3ajaad,
CBSI3aHHBIX C OKPY’KAIOILIEH CPENON; AKTUBHOE HENPUATHUE JECUCTBUM, MPUHOCAIINX BPEJl OKPYXKAKOLIEH CpeAe; OCO3ZHAHUE
CBOCH pOJM Kak TPaKJIaHWHA M TOTPEOUTEN B YCIOBHUSX B3aMMOCBSI3M MPUPOJIHOMN, TEXHOJIOTHYECKON M COIMAIIbLHON
Cpel; TOTOBHOCTh K YYaCTHUIO B TPAKTUYECKOUN AEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ybTaThl 00YUYaOLUUXCs, OCBOMBIIMX IIPOrpaMMy 110 XMMHUH OCHOBHOT'O 0OOIIEro 00pa3oBaHus,
BKJIFOYAFOT:

YCBOEHUE MEXIUCLMIUIMHAPHBIX (MEXIPEIMETHBIX) IMOHSATUN, OTPAXAIOIIMX MaTepHATbHOE E€AUHCTBO MHpa U
MPOIECC MO3HAHUS (BEIECTBO, CBOMCTBO, SHEPTHS, SIBJICHHUE, HAYYHBIN (PaKT, 3aKOHOMEPHOCTh, TUIIOTE34a, 3aKOH, TEOpHs,
HaOJII0/IEHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHUE);

OBJIQJICHUE YHUBEPCAIBbHBIMU YUEOHBIMU JEUCTBUAMHU (IIO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMU),
BaXHBIMU VISl IOBBIIIEHUSI 3P(PEKTUBHOCTU OCBOEHUS COJIEpKaHusl yueOHOro npeameTa, GOpMUPOBAHUS KOMIIETEHIIUH, a
TaK)Ke MPOEKTHO-UCCIIEOBATENBCKOM AESITEIbHOCTH O0OYYAIOIINXCS B KypCe XUMUU;

CIIOCOOHOCTH MX UCIOJIB30BaTh B yU€OHOI, MO3HABATEIBHOU U COIIMAIIBHON MTPAKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3zoBble jornueckue AecTBU:

YMEHUS KCIOJIb30BaTh MPUEMBI JJOTHYECKOTO MBIIUIEHUS MPU OCBOCHUHU 3HAHWUW: PACKPBIBATH CMBICI XMUMUYECKUX
MOHATUM (BBIJEIATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C APYTMMU MOHSATUAMM); aHAIU3UPOBATh,
CpaBHUBaTh, 0000IaTh, BHIOMpPATH OCHOBAaHUS JJIsI KJAacCU(PUKAIMM U CUCTEMATU3allUd XUMHUYECKUX BEIIECTB H
XUMUYECKUX PpEaKIMi; YCTaHABJIMBATh TMPUYUHHO-CICIICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH W3yY€HHUS, CTPOUTH
JIOTUYECKUE PaCCYXACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, 0 QHAJIOTHM);, TMpeajiaraTh KPUTEPUU U BBISBISATH OOIIUE
3aKOHOMEPHOCTA W MPOTHUBOPEUHUS B U3YYAEMbIX IMPOLECCAX U ABJICHUSX; MPOBOJIUTH BBIBOJBI M 3AKIIOUCHUSA; YMEHHUS
MPUMEHSThL B TPOIIECCE TMO3HAHUS MOHATHS (TIPEAMETHBIE M METalmpeJAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIECIIH,
UCIIOJIb3YyeMbIe B XHUMHH, MPEoOpPa3OBBIBATh MOJICJbHBIC MPEACTABICHUS — XUMHYECKUM 3HAK (CHUMBOJI JJIEMEHTA),
XuMudecKas popMysia U ypaBHEHHE XUMUYECKON PEaKIuy — MPHU PEIICHUHd YYeOHBIX 3a7a4; C YUYETOM ITHX MOJCITHHBIX
MPEJICTABJICHUMN XapaKTEPU30BaTh U3y4aeMbI€ XUMUYECKHE BENIECTBA U XUMUYECKUE PEAKIUH.

Bba3oBble uccienoBare/ibCcKue 1eCTBUA (METOAbI HAYYHOI0 NMO3HAHUS BEIECTB U SIBJICHUH):



YMEHUS NPUMEHITh METOAbl HAYYHOI'O ITO3HAHMS BEIIECTB U ABJICHUI HA SMIIMPUYECKOM U TEOPETUUECKOM YPOBHSIX
B y4eOHOM T03HABATEIHLHOMN M MPOSKTHO-UCCIIEIOBATEILCKON ACITEIHHOCTH;

YMEHUSI MCHOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS U CAMOCTOSITEIBHO CTaBUTH
BOIPOCHI; aHATU3UPOBATh (DAKTHI, BHIABIATh U (OPMYIUPOBATH MPOOIIEMY, ONPEEIATh eI U 3a/1a4d, COOTBETCTBYIOIINE
pelIeHuIo MpooJIeMbl; IpeaiaraTh OMUCATENIbHYIO WM OOBSICHUTENbHYIO TUIIOTE3Y U OCYHIECTBIISThH €€ MPOBEPKY; YMEHUS
IPOBOJAUTH HU3MEPEHHS] HEOOXOIMMBIX MapaMeTpOB, BBIUMCIICHUSA, MOJCIMPOBAHHE, HAOMIOJEHUS WU IKCIEPUMEHTHI
(peanbHBIE M MBICICHHBIE), CAMOCTOSITENIbHO MPOTHO3UPOBATH PE3YJbTAThI, (POPMYIUPOBATH OOOOIICHHUS M BBIBOJABI IO
pe3yJsibTaTaM MPOBEACHHOIO OMbITa, UCCIIEI0BAHUS, COCTABIIATh OTUET O MPOJEIAHHOMN padoTe;

Pabora c nndopmanmueii:

YMEHUSI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(MOPMAIUU (HAYYHO-TIOMYJISIpHAS IUTEpaTypa XUMHUUECKOTO
CoJlep>KaHMsl, CIPaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa); aHAIM3UPOBAaTh UHPOPMALMIO U KPUTHYECKH OLIEHUBATh €€
JIOCTOBEPHOCTH U HEMTPOTHUBOPEYUBOCTh, OTOMPATh U UHTEPIPETHPOBATh HHPOPMALIUIO, 3HAYUMYIO VISl PEIICHHS y4eOHOM
3a]au; YMEHHUS NPUMEHSITh DPA3WyHble METOAbl U (HOPMYIHMpPOBaTh 3alpoChl NpPU IMOUCKE U OTOOpE HH(OpPMAIUH,
HEOOXOIMMON ISl BBITIOJIHEHMSI y4E€OHBIX 3ajad; HCIOJb30BaTh WH(OPMAIMOHHO KOMMYHHUKATHUBHBIE TEXHOJOTUU U
pa3NuyHble TOMCKOBBIE CHUCTEMBI; CaMOCTOSTEIBHO BBIOMPATh ONTUMAJIbHYIO (QOpMy MpeacTaBieHus: HHGOPMALUU
(cxemsl, rpaduKu, AUarpaMMsbl, TaOIUIIbl, PUCYHKH U Apyrue (pOpMbl); YMEHHUS UCIOJIb30BAaTh HAYYHBIN S3bIK B KAUe€CTBE
cpeacTBa pabOThl C XUMUYECKON MH(OpMaLKeil; MPUMEHATh MEXIPEeAMETHbIE (PU3NUecKne U MaTeMaTUYeCKUE) 3HAKU U
CUMBOJIBI, (popmyibl, abOpeBUATYypbl, HOMEHKIATYpPYy, HCIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpeICTBA HATJISAHOCTH.

KoMMyHUKATHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE HeHCTBUS:

1) ymenust oOueHust (MMCbMEHHON M YCTHOM KOMMYHHUKALIUHN):

NPEACTaBIATh TMOJYyUYECHHbIE PE3yJbTaThl MO3HABATENBHON JESITEIbHOCTH B YCTHBIX W MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO BBICTYNATh C MPE3EHTalUell pe3yJbTaTOB BBHIMOJHEHHS XHUMHUYECKOTO SKCIEpPUMEHTa (MCCIEeN0BaTeIbCKON
71a00paTOPHOI WM MPAKTHUECKON paboThI, ydeOHOTO MPOEKTa); B X0O€ [uanora u (Win) JUCKYCCHUU 3a/1aBaTh BOIPOCHI IO



oOCy’KgaeMol TeMe U BBICKAa3bIBaTh HJEH, (HOPMYIHpPOBaTH CBOM NPEIIOKEHHUS OTHOCHTEIHHO BBINOJTHEHUS
IIPEUIOKEHHON 3aa4H.

2) ymeHus yaeOHOTO COTpYAHUYECTBA (TPyNIOBasi KOMMYHUKAIIU):

y4acTBOBaTh B TPYMIOBBIX (hopMax pabOThI: IMJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM pabOThI, ONPEAEATh CBOKO
POJIb, paclpenesaTh 3aa4n MEX/1y YIEHAMH TPYIIIbI; BBIIOJHATH CBOIO YacTh padOThl, KOOPAUHUPOBATH CBOU JIEHCTBHUS C
JNEUCTBUSAMM JPYTUX WICHOB KOMAaH/bI, ONPEEISATh KPUTEPUH IO OLEHKE KayecTBa BBINOJIHEHHOW padOThI; pemiarh
BO3HHUKAIOIIKE MPoOIeMbl HA OCHOBE ydeTa OOLIMX HMHTEPECOB M COTJIACOBAHMS MO3UIMI, y4aCTBOBaTh B OOCYKICHHH,
oOMeHe MHEHUSMHU, «KMO3TOBOM LITYpME» U APYruX (popmax B3auMOJCHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

OBnajieHue YHUBEPCAJIbHBIMU YYEOHBIMU PETYJIATUBHBIMU JEHCTBUSIMU BKJIIOYAET Pa3BUTHE CaMOOpPraHU3aluH,
CaAMOKOHTPOJIsl, CAMOKOPPEKLIUH, B TOM YHCJIE:

YMEHUSl pellaTh y4yeOHbIE M HCCIIEIOBATEIbCKUAE 33JaYl: CAMOCTOSATEIBHO BBIOMpPAaTh CIOCOO pelIeHHs y4eOHOM
3amaud (CpaBHUBATh HECKOJIHKO BAapHAHTOB pEIICHUsS, BbIOMpaTh HanOoliee MOAXOISIIMA C Y4€TOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), INIAHUPOBATH CBOIO pabOTy MpH pelIeHNH Y4eOHOM MIIM UCCIIeI0BATEeNIbCKON 3aJaul; Ha OCHOBE
MOJIyYEHHBIX Pe3ylbTaToB (OPMYJIMPOBATH O0OOIIEHUS U BBIBOJBI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3YJIbTAThl: COOTHOCUTH CBOM JACUCTBHS C TNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH CAMOKOHTPOJIb
JeSITEIbHOCTH; KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pE3yNbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUU OCHOBHOTO OOIIET0 OOpa3oBaHUS HA YTIIyOJIEGHHOM
YPOBHE HMMEIOT 00IIIee COMEPKATEeIbHOE SAPO C MPEAMETHBIMHU Pe3yJibTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co0OOM, YTO MO3BOJISIET PEAJM30BHIBATH YIIIYOJEHHOE H3YUEHHME KaK B paMKax OT/ACJIbHBIX KJIACCOB, TaK M B paMKax
peanu3anuyd WHIUBUAYAJIbHBIX 00pa30BaTEIbHBIX TPACKTOPHM, B TOM YHCIE€ HCIOJb3Yysl CETEBOE B3aMMOICHCTBUE



opranuzarui. [1o 3aBepiieHnn peanu3aluy IporpaMMbl yriyOJIeHHOTO YPOBHSI 00yYaroIIHecss CMOTYT JIeTajJbHee OCBOUTh
MaTepHall, OBJIaJe€Th PACIIMPEHHBIM KPYTOM NOHATHI U METOJ0B, pelIaTh 3a1a4i 00Jiee BBICOKOI'O YPOBHSI CIIOKHOCTH.

[IpeameTHBIE PE3yNIBTATHI BKIIIOYAKOT: OCBOCHHE 00YYarOIMMUCS HAYYHbIX 3HAHWUM, YMEHHI U crIOCOOOB ACHCTBUH,
CHelM(PUUECKUX I PEAMETHON 00JaCTH « XUMUS»; OCHOBBI HAYYHOT'O MBIIUIEHUS; BUJIbI AE€ATEIBHOCTH 10 TOJTYYEHUIO
HOBOI'O 3HAHMUS, €r0 MHTEpPIPETALnH, IpeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX YYEOHBIX U PEAIbHBIX KM3HEHHBIX
YCIIOBUAX; 00€CTIeYrBaOT BO3MOKHOCTh YCIEIIHOT0 00yUeHHsI Ha CIIEAYIOIEM YPOBHE 00pa30BaHusl.

K xoniy oOyuenus ¢ 8 knacce y odyqaromerocs OyayT c(opMUpPOBaHBI CIEIYIONTUE MTPEAMETHBIC PE3YIbTaThl U3YUCHHUS
XUMHUHU Ha YTIIYOJICHHBIM YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN DJIEMEHT, METAJlJI, HEMETAI,
aJJIOTPONHUSA, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHASL aTOMHAs W MOJICKYJspHas Macca, KOJIMYEeCTBO BEIISCTBA, MOJb, MOJSApHAas Macca, MaccoBas JOJId
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNUHU, MOJISIPHBIA 00BbEM, OTHOCUTENBHAS MIJIOTHOCTh Fa30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
coJib, amM(OTEepHbI OKcHa, amM(pOTEPHbIA THUAPOKCHA, XHMHYECKash peakius, KiIacCU(PUKALMS peakUuil: peakiuu
COEIMHEHMSI, PEaKLUU pa3JOKEHUs, PEaKIMH 3aMElIeHUs, peakUuu OOMEHa, 3K30- M DHJOTEPMHUYECKHE pPEaKIHH;
TEIUIOBON 3(PeKT peakuuu; SAPO aToMa, AJIEKTPOHHBIN CJION aToMa, aTOMHas OpOuUTajb, paAuyC aToMa, XUMHYECKas
CBs3b, IOJISIPHAs W HENOJIIpHAs KOBAJICHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas HOJIA
BelecTBa (IIPOLIEHTHAs  KOHIIEHTpalUMs) B  pacTBOpe, MOJSpHAas KOHLEHTpAlMs BEIlecTBA B  PacTBOPE;
JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUSA, OKHUCIUTEIN W BOCCTAHOBUTEIH, OKHUCIEHHUE U BOCCTAHOBIICHMUE,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKLMU, METO/ 3JIEKTPOHHOTO OaaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IIPUMEHSTH OTU NOHATHS IIPU ONIMCAHUU BEILECTB
Y UX NPEBPaICHUM;

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUs ()OpMYIT BEIIECTB U YPABHEHUM XUMUYECKUX PEaKIUM;

OTNpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIUHEHHSX, CTENEeHb OKHUCIICHUS JJIEMEHTOB B
OMHapHBIX COEAMHEHMSX, MPUHAMJICHKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COEIUHEHHH 1o ¢dopMyliaM, BUIbI
XUMHUYECKOH CBS3M (KOBAJIEHTHOM U MOHHOW) B HEOPraHUYECKUX COCTMHEHUSIX;



pPacKphIBaTh CMBICII 3aKOHOB COXPAHEHMsI MAacChl BEILECTB, MOCTOSHCTBA cocraBa, [lepmoanueckoro 3akona /[. W.
MenzeneeBa, aTOMHO-MOJIEKYJIIPHON TEOpUH, 3aKOHA ABOTaJpo U €ro CIEACTBUMN, MPEACTABICHUI O HAYYHBIX METOAAX
NO3HAHUS, B TOM YHUCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METO/IaX UCCIIEI0OBAHUS BEIIECTB U U3YUECHHS] XUMHUECKUX
peakuuit;

JEMOHCTPHUPOBATh NOHUMAHUE NEPHOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT MX ITOJIOKEHUS B
[leprognyeckon cucreme:

ONKCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO (popmy Ileprmonnyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3IMyYaTh
NOHATUSA «rJaBHas noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpymma)y, «mMamble mepuoab» U «OosblIue
NEPUOIBDY;

COOTHOCUTH 0003HAUYEHHUs, KOTOpble UMeroTcs B Tabmuie «[lepuognueckast cucreMa XxumMuueckux snementoB 1. U.
MenpeneeBay, ¢ YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siapa, ooiee
YHUCJIO AJIEKTPOHOB U PACHPEEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b IMOJIOKEHUSA »dieMeHTa B llepuoanueckoil cucteme ¢ pacnpefesieHuEeM 3JIEKTPOHOB 10
HHEPreTUUECKUM YPOBHSM, IOJYPOBHIM U OpOUTAIISIM aTOMOB IIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMUUECKUE PEAKLUHU (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P QEKTY);

XapaKTepu30BaTh (OMUCHIBaTh) (PU3NYECKHE MU XMMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB: KHCIOPOAA,
BOJIOPO/ia, BOAbI, OOIINE XMMHUUECKHE CBOICTBA OKCUIOB, KUCIIOT, OCHOBAHUMN U COJI€H, FTEHETUUYECKYIO CBSI3b MEXKIY HUMU,
NOATBEPIKIAs NTPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHNUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

OMKCHIBATH POJIb KUCIOPOAA, BOJOPOAA U BOJABI B MPUPOAHBIX MpoIleccaX, B )KUBBIX OpraHU3Max, X NPUMEHEHHUE B
Pa3IMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH, BO3MOKHOE MCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSICHATH, U TPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX COCTaBa U CTPOCHHS, BO3MOKHOCTH
POTEKaHUSI XMMUYECKUX MMPEBPAILCHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MOJISIPHYO MAacCy CMECH, MOJIbHYIO JOJIO
XUMHUYECKOTO DJIEMEHTA B COCAUHEHUHU, MACCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa MO (opMylsie COSAMHEHUS, HAXOIUTh
npocTeninyo (GopMyiy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MOJISIPHYIO KOHLIEHTPALMIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHHUSM XUMHUYECKOW PEAKLINN;



MPUMEHSATh OCHOBHBIC OIEpaIlii MBICIUTEILHON JAESITCIBHOCTH — aHAJIN3 W CHHTE3, CpaBHEHHE, 000O0IICHHE,
CHUCTEMATHU3AINIO, KIACCU(PUKAINIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — MJISI M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PpEeaKIMii, €CTeCTBCHHO-HAy4YHbIC METONbI TIO3HAHUS — HaOMIOJCHUE, W3MEpPEHHE, MOJCIMPOBAHNE,
HKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIN ) — 11 OCBOCHUS y4eOHOTO COJIEP KAHMUS;

PacKpbIBaTh CYIIHOCTh MPOILIECCOB OKUCICHHS] M BOCCTAHOBJICHUSI, COCTABISATh YPABHEHUS MPOCTHIX OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakiuii (METOJO0M JIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBSA3U MEXIY peabHO HAOTIOJaeMbIMU XUMHYECKUMU SBJICHUSMU U TPOIECCAMHU, TIPOUCXOIAITAMU
B Makpo- U MUKPOMHUPE, OOBSICHATh MPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XMMHUYECKHUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOioaTh mpaBuia Oe3omacHOW paboOThl B JIA0OpATOPUM MPU  HUCIOJIB30BAHUU XHUMHYECKOM TMOCYAbl U
o0OpyZOBaHUS, a TaKXKe TpaBWiIa OOpAIIEHHWS C BEIMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH BBIMTOJTHEHUS
Ja00pATOPHBIX OMBITOB M MPAKTUYECKUX PA0OT MO MOJYYEHUI0O M COOMpPAHMIO Ta3000pa3HbIX BELIECTB (BOAOpOJA U
KHUCIIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OIPEIACICHHOW MAaCcCOBOM J0J€l pacTBOPEHHOTO BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUI;

JEMOHCTPHUPOBATH BJIAJICHHE OCHOBAMH XMMHUYECKOW TPAaMOTHOCTH, BKITFOUAIOIICH YMEHUST 0€30MacHOTO OOpaIieHus
C BEIIECTBaMH, WCIIOJB3YEeMbIMH B TTOBCEIHEBHON JKM3HHM, a TAKXKE 3HAHUE TMPABWJ TOBEACHHS B IEISIX COCPEIKEHUS
3I0POBbSI U OKPYKAIOIIEH CPEbI.

K xoHity o0yuenus ¢ 9 knacce y oOyydaroierocsi Oyayt choOpMUPOBaHBI CIAEAYIONIUE MPEIMETHBIC PE3YJIbTaThl U3YUEHUS
XUMUH Ha YTITyOJICHHBIM YPOBHE:

PacCKpBIBaTh CMBICTT OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHUYECKUN DJIEMEHT, aTOM, MOJICKYJia, MOH, KATHOH, aHUOH,
AJIEKTPOOTPHIIATEIILHOCTh, CTEIICHh OKHCIICHHS, XUMUYECKas Peaklus, TEIUIOBOW 3(PdeKT peakiuuu, MOJb, MOJSPHBINA
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIJCKTPOIUTHI, DJCKTPOJUTUYECKAS THUCCOIMAIUS, PEaKIMd MOHHOTO OOMEHA, THAPOJIU3 COJIeH,
oOpaTUMBIE W HEOOpATHUMBIE PEAKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHUCJICHME M BOCCTaHOBJICHHE, DJICKTPOJIN3, aJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3bh (KOBaJCHTHAs, MOHHAs,



MeTaJJTM4YecKas), MEKMOJIEKYJSIpHbIE B3auUMOJECUCTBUS (BOAOpOAHAsi CBA3b, CWibl BaH-nep-Baanbca), KOMIIEKCHbIE
COCIMHCHUS, KPHUCTAIMYCCKHE pemeTkd (IpUMHUTHBHAS KyOWdeckas, OO0BEMHO-IICHTpUpPOBAaHHAS KyOWdeckas,
rpaHEelEHTPUPOBAHHAs KyOWuecKas, TeKcaroHajibHas IUIOTHOYNAKOBaHHAs), KOPPO3USI METAJUIOB, CIUIABBI; CKOPOCTb
XUMUYECKON PpPEAKUHH, KaTalu3, XUMHUYECKOE PABHOBECHE, AJIEMEHTHl XUMHUYECKOW TEPMOJMHAMUKHM KAaK OIHOU U3
TeopeTudeckux ocHOB xumuu; [1JIK;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MMOHITUN U MPUMEHSThH 3TH IMOHATHUS MIPU ONUCAHUU BEILIECTB
Y VX TIPEBPALICHUN;

UCITIOJIb30BATh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKITUi;

ONPEAEIATh BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMHUUYECKHUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTABA,
MPUHAIJICKHOCTh BEIIECTB K OMNPEIEICHHOMY KIAcCy COEIUWHEHUH 1o QopMyliaM, BHJbl XUMHYECKOW CBS3U
(KOBaJICHTHOM, WMOHHOM, METaJUIMYECKOM) B HEOPTraHMYECKUX COCAMHEHUSX, 3aps]l MOHA 1O XUMHUYECKOH dopmyrie,
XapakTep cpenbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCIMHEHUM, TUI KPUCTALUIMYECKOW PEMIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBath cMbIci [lepuoanueckoro 3akona 1. 1. Menneneesa u 1eMOHCTPUPOBATH €0 IIOHUMAHHUE:

OMUCHIBATh M XapaKTepu3oBaTh TaONMMUHYyI0 (popmy lleprmonnueckoit CUCTEMbI XUMUUYECKUX DJIEMEHTOB: pasjinyaTh
noHsATUs «A-rpynna» u «b-rpynmnay, «majbie IepUob» U «OO0JIbIINE TEPUOIBIY;

OOBSICHSITh CBSI3b TMOJIOKEHUST 23yieMeHTa B Ilepuogmdeckoit cuctemMe ¢ pacrpeeiecHueM JJIEKTPOHOB IO
HYHEPreTUYECKUM YPOBHSIM, MIOyPOBHAM U OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX TIEPHOIOB;

BBIICJISITH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHWW CBOWCTB JJIEMEHTOB M MX COCAUHEHUHN (KMCIOTHO-OCHOBHBIX H
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUJIOB W THAPOKCHAOB) B TMpeaeiax MajblX MEPUOJIOB U TJIABHBIX
MOATrPYII C yYETOM CTPOCHHS UX ATOMOB;

PacKphIBaThb CMBICI TEOPUM JJIEKTPOJUTUYECKOM JHCCOLMAalMM, 3akoHa l'ecca W ero cneacTBui, 3aKoHa
JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM HW3MEHEHHS CKOPOCTM XHMHUYECKOM pEaklUWu, HANpaBJICHUS CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT PA3IMYHBIX (PaKTOPOB;

KJIaCCU(UIIMPOBATH XUMUUYECKHUE PJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHUE Peakinu (110 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO arperaTHOMY COCTOSHHUIO PEareHTOB, MO0 M3MEHEHUIO
CTETICHEH OKUCIICHHS] XUMHUECKHUX 3JIEMEHTOB, 0 0OPAaTUMOCTH, 10 YYACTHIO KaTaIN3aTopa);



XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB PA3JIUYHBIX KIACCOB HEOPTaHMYECKUX
COCIMHCHUM, TOATBEPXKIAs OTO OINHUCAHWE TMPUMEpPAaMU MOJICKYJAPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHMS: BJCKTPOJUTUYECKON TUCCOLMAIIMM KHUCIOT, IIEJOYEeH M COJIeH; MOJIHbIE U COKpaICHHbIC
ypaBHEHUSI pEaKIUi HOHHOTO OOMEHA; peaklMi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUYECKOM CBS3H MEXKIY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYIIHOCTh MPOIIECCOB THAPOIIN3A COJIEH MOCPEICTBOM COCTABICHUS KPATKUX MOHHBIX U MOJICKYJISIPHBIX
ypaBHEHUHN peakiMii, CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS JIEKTPOHHOTO
OaslaHca ATUX PEaKIINii;

MPEICKa3bIBATh XapaKTEP CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTEpHU30BaTh (OMUCHIBaTh) (PU3MUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, rpadur,
anmas, KpemMHui, 0op, azor, dhocdop, cepa, XJ0p, HATPUM, KU, MarHUM, KAJIbIUH, aIFOMUHUM, XKEI€30, MEJb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO/I,
cepoBozopoa, okcunasl yriaepona (I, 1V), kpemuus (1V), azora (I, I, 1, 1V, V) u docdopa (I, V), cepsr (1V, VI),
CepHuUCTas, cepHas, a3oTHasi, pochopHas, yrojabHasi, KpEMHUEBAsE KUCJIOTHI, OKCUJbI U Tuipokcubl MetamioB IA-IIA-
rpynm, anromuaus, meau (1), nunka, sxenesa (1 u 111));

MOSICHSITh COCTaB, OTAEIBHBIC CIIOCOOBI MOJIYyUYEeHHUS M CBOMCTBA CIOKHBIX BEUIECTB (KUCIOPOCOIEPIKAIIIE KUCIOTHI
XJIOpa, a30THCTasi, OOpHasi, YKCyCHasi KHCIOThI U WX coiiu, rajorenuasl kpemaus (1V) u dochopa (Il u V), okcun u
ruapokcun xpoma (111), mepmanranar xanus;

ONMHMCHIBATh POJIb BKHEHINNX HW3Y4aeMbIX BEIECTB B MPHUPOJHBIX IMpoOIeccaxX, BIUSHUE Ha JKUBBIE OpPTraHU3MBI,
NPUMEHEHHE B Pa3IUYHBIX OTPACIsIX JKOHOMHKH, WCIOIB30BAHUE [JISI CO3JAaHUS COBPEMEHHBIX MaTEpHAJOB W
TEXHOJIOTHH;

MPOBOJIUTH PEAKIIUU, TTOATBEPKIAONINE KAU€CTBEHHBIN COCTAB PAa3IMUHBIX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM
coJiep Kaluecs B BOJHBIX PAacTBOpPax HOHBI XJIOPUI-, OpOMUI-, MOIUMI-, Cyiabdar-, docdar-, kapboHaT-, CHUIMKAT-,
Cynb(duT-, Cymbpua-, HUTPAT- U HUTPHUT-UOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHHMS, MarHUs, KaJIbIIHs, aJTIOMHHHS,
Kenesa (2+) u xkenesa (3+), menu (2+), IIMHKAa;



OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITUX M3y94aeMbIX BEIIECTB B 3aBUCIMOCTH OT MX COCTaBa U CTPOCHUS,
MPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKHUX MPEBPAILICHUN B Pa3IUYHbIX
YCJIOBUSIX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XMMUYECKOW KHHETUKU U TEPMOJANHAMUKHY;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUUYECKOTO 3JIEMEHTa
1o ¢popMyJie COeTMHEHN s, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIBHYIO JOJII0 XUMUYECKOTO 3JIEMEHTA B COSMHEHUH,
MOJISIPHYIO KOHIIGHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOIUTH MPOCTEHIIYIO (opMyiry BemiecTBa MO MAacCOBBIM WA
MOJIBHBIM JIOJISIM JIEMEHTOB, IPOBOJIUTH PACUETHI IO YPABHEHUAM XUMUYECKUX PEaKIH ¢ y4€TOM HEJOCTaTKa OJTHOTO U3
peareHToB, MPAKTUYECKOTO BHIXO/1a MPOIYKTa, 3HAUYECHHUS TEIJIOBOTO 3(PdeKTa peakinu, OnpeieisiTh COCTaB CMECEH;

coOoaTh TpaBuia Oe3omacHOW pabOThl B JIabOpaTopuM TMPU HUCIHOJIB30BAaHUM XUMHUYECKOW TMOCYIbl H
o0OpyZ0BaHUs, a TaKXe IpaBWia OOpallleHHWs C BEIIeCTBAMHU B COOTBETCTBHM C HMHCTPYKUUSIMH BBIMOJTHEHHUS
Ja00pATOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJYUYECHHUI0 M COOMpPaHUIO Ta3000pa3HBIX BELISCTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a) U PEIICHUIO YKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM Kypca, MPeICTaBIATh pe3ybTaThl SKCIIEPUMEHTA B
¢dbopme BBIBOJIOB, 10KA3aTEILCTB, IPa(UKOB, TAOIHI] ¥ BBISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIC OINEpAIlMi MBICIUTEILHON JIEATeNbHOCTH (aHAM3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISBJICHUE MNPUUYUHHO-CICICTBEHHBIX CBSI3€H) MPU H3YyUYEHUM CBONCTB BEIIECTB U XUMHUYECKHUX
peakiui, BIAJeTh E€CTECTBEHHO-HAYYHBIMU METOJaMU TO3HaHUs (HAOMIOJeHUe, HW3MEpeHHe, MOJEIMPOBaHuE,
HKCIIEPUMEHT (PEATTbHBII U MBICJICHHBIN );

MPUMEHSTH TpaBHiia 0€30MacCHOTO OOpallleHusl C BEIIECTBAMU, UCIOIb3YEMBIMU B MOBCEIHEBHOW >KM3HU, MPaBUIIa
MOBEJICHUS B IEJSIX cOepEexKEHUs 30POBhS U OKPYKAIOLIEH MPUPOIHON Cpeibl, MIOHUMATh Bpel (OMAaCHOCTh) BO3/IEHCTBHUS
Ha >KMBBIE OPraHU3MbI OMPEICIICHHBIX BEIIECTB, MOSCHATh HA TIPUMEpPax CIOCOObl YMEHBIICHHUS U MPEAOTBPAIICHUS UX
BpPETHOT'O BO3JICHCTBUS, 3HAUCHHE )KUPOB, OEJIKOB, YIJIEBOIOB JJII OpraHU3Ma YeJIOBEKa;

WCITIOJIB30BATh TIOJYYCHHBIC TIPEACTaBICHUS O cdepax MpOoPECCHOHAIBHON ACSTEIBHOCTH, CBA3AHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY JIJIsi MPO(GEeCCUOHATBHOM OPUEHTAITUHU U JIJIi OCO3HAHHOTO BHIOOpA XUMHUHU KaK
poHIIBHOTO TIpeAMETa MPHU MPOI0JHDKEHNN 00YUYeHHST Ha YPOBHE CPETHEro 0011Iero oOpa3oBaHus;

y4acCTBOBATh BO BHEYPOUHOW MPOEKTHO-UCCIEAOBATEIBLCKON ACATETbHOCTU XUMUYECKOU M XUMUKO-IKOJIOTHUYECKOM
HaIPaBJICHHOCTH, TPUOOPECTU OMBIT MIPOBEACHUS YUCOHBIX UCCIICIOBAHUI B YCIOBUSAX 00pa30BaTENIbHBIX OpraHu3alui, a
TaK)Ke OpraHu3aIii (lIeHTPOB) NOMOJHUTEILHOTO 00pa30BaHMs IeTen



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne HaumenoBaHue pa3jiesioB U (undgposBbie)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 16 1
MPaKTUYECKON NeATEIbHOCTH
YeJioBeKa
BemectBa u xummnueckue
1.2 10 1
peakuuu
Hroro o pasneny 26
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bo3znyx. [lonsTue o razax. 10 1 1
' Kucnopon. Okcuast
Bonopoa. Ilonstue o kucnorax
2.2 8 1
U COJISIX
Bona. PactBopsl. [lousrtue 06
2.3 P 8 1 2
OCHOBaHUSX
OCHOBHBIE KJIaCCBhI
24 . 15 1 2
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 41




Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 14 1
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue atoma
XuMHYecKasi CBSI3b.

3.2 OKHCIUTEIBHO- 12 1

BOCCTAHOBUTCIIbHBIC PCAKIITNN

O060011IeH1E 3HAHUHT O
HanOoJIee BaYKHBIX

3.3. 5

XapaKTCPUCTHUKAX BCIICCTB U

XUMHYCCKUX ITPOLECCOB

Htoro no paznemny 29

PesepBHOe Bpems 6

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 0 !




TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
Pa3zgea 1. BemmecTBo 1 XuMn4yeckasi peakimus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 6
BEIIECTBE
12 OcHOBHBIEC 3aKOHOMEPHOCTH TPOTEKAHUS y
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 15 1 1
XUMHUYECKUE peakiiy B pacTBOpax
Hroro 1o pasneny 28
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 5
' aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé 10 1 1
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 13 1 1
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 12 1 2

KpPEMHUU, UX coequHeHus. bop




Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

40

3.1 OO0uIre cBOiicTBa METAIIOB 9

3.2 Baxkuelire Metayuibl 1 UX COSIUHEHUS 13
Hroro no pazgeny 22
Paszpnen 4. Xumus u oxkpy:xamomas cpeaa

41 BeriectBa 1 MaTepualibl B )KH3HH YCIIOBEKA. 4
' OCHOBBI DKOJIOTHYECKOM IPaMOTHOCTH
Hroro no pazneny 4
Pa3znen 5. O0001menne 3HAHUH

51 [ToBTOpeHUe 1 0600IICHNE 3HAHUT )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiaccoB
Hroro no pasneny 2
PesepBHOE Bpems 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus.8 knace./Kysnenosa H.E.,I'apa H.H.,Tutosa .M.
Xumus.9 knace./Kysnenora H.E.,I'apa H.H.,TutoBa .M.
Xumus, 8 knace. 3agaunuk/Kysnernosa H.E., Jleskun A.H.,

Xumus, 9 knace. 3agaunuk/Kysunernosa H.E., Jleskun A.H.,

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Xumus.8-9 knaccel. Metonuueckoe nocooue/Kysunernona H.E., [1laranos

M.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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