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HHOACHUTEJBHAA 3AIIMCKA

[IporpamMma 1Mo XMMHH OCHOBHOTO 00IIero oOpa3oBaHus (YriyONEHHBIM YPOBEHB) COCTaBIIEHA HAa OCHOBE TPEOOBaHWI K pe3ylibTaTaM
OCBOCHHS OCHOBHOHW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoBanus, npeacrabieHHbx B DI'OC OO0, ¢ yuerom denepanbHON
paboueii mporpaMMbl BOCIIUTAHUS.

[Iporpamma mo xumun pa3paboTaHa ¢ IeNbI0 OKa3aHUs METOJUYECKON MOMOIIM YUYUTENI0 B CO3JaHUU pabodell MporpaMmbl 10 yaeOHOMY
IIpEIMETY.

[IporpaMma mo xumMuM Aa€T MpeACTaBICHUE O ILIEAX, oOei cTpaTerun oO0y4eHHsl, BOCIIUTAHUS U Pa3BUTUA OOy4YalOIIUXCSI CPEICTBAMU
y4eOHOro mpeaMera, ompesenseT 00s3aTellbHOe MPEeIMETHOE COIep)KaHue, ero CTPYKTYpy IO paslienaM M TeMaM, paclpejelieHue Mo KiaccaM,
PEKOMEHIYEeMYIO IOCIIE0BATEILHOCTh N3YUEHHSI XUMHUH C YUYETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JJOTHKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs. B mporpaMmme 1mo XMMHUH YUUTBHIBAIOTCS BO3MOKHOCTH YU4E€OHOTO TMpeMETa B peain3alui TpeOOBaHUN
K TUIAHUPYEMBIM JUYHOCTHBIM, METANpeIMETHbIM U TMPEAMETHBIM pe3yiabTaTaM OO0y4deHUS U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yu€OHO-
M03HABATENIBHOM EATEILHOCTH 00yYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COIEePIKAHMUS.

N3ydyeHne XuMuUM Ha ypOBHE OCHOBHOT'O OOIIEro OOpa30BaHUs OPUEHTUPOBAHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY, HEOOXOIUMYIO JIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, PAa3BUTHS HMHTEIUICKTYAJIBHBIX CHOCOOHOCTEH M HMHTEPECOB OOYYAIOUIMXCS, HA IMPOAODKEHHE
oOyueHusi Ha YPOBHE CpeJIHero o0iero oopa3oBaHus.

3HaHUE XMMHH CIYXUT OCHOBOM JUIsi (JOPMUPOBAHUS MHUPOBO33PEHHUs OOYUaIOIIErocs, €ro MpeJCTaBICHUNA O MaTepHAbHOM €IMHCTBE
MHUpa, BaXHYIO pOJIb UrpatoT (HOpMHUpyEeMble XHUMHEH MpPEJCTaBICHUsS O MPEBPAIEHUSX SHEPrUM U BELIECTB B MPUPOJE, O MYTAX pEIIeHUs
IJI00aMbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOW, HHEPreTHUECKOH, MPOJOBOJILCTBEHHON MpodiieM, MNpoOieMsbl
HKOJIOTHYECKOM 6€30MacHOCTH, MPOoOIeM 3IpaBOOXPaHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3allMid BO3MOXKHOCTEH [UIsl caMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYphl JUYHOCTH OOydarolUXcs, UX oOmel u
(GyHKIIMOHAJIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUpOBaHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOYYarolIMXCs, HAaBBIKOB HMX CaMOCTOSTENIBHOW Yy4eOHOM
NesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HHU, TaK M B MPO(pecCHOHATbHON
NeSITeNIbHOCTH;

3HAKOMUT CO CHEeUM(PHUKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI MPEACTABIECHUN O €IUHCTBE MPHUPOABI U YENOBEKa, SBIISETCS
KITIOYEBBIM 3TaroM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YyJarOIUXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
JKOJIOTMUECKOE 00pa3oBaHKe 00yUYaOIIUXCS.



JlanHble HampaBieHHUs B OOyYEHHH XUMHH 00eCledyMBaroOTCs crielu(UKON coiepaHHus MpeIMeTa, KOTOPbIM SBISETCS Meaarornyecku
aJlalITHPOBAHHBIM OTPAKEHUEM OIPEAEICHHOIO Tana pa3BUTHUs XUMHH.

YrnyOnéHHbld Kypec XMMUU OCHOBHOTO OOIIEr0 0Opa3oBaHWs OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYATBHBIX
MOHATUM XMMHH, OCHOB HEOPraHMYECKOW XHWMHUHU, OCHOBOIIOJIATAIOIIMX MPEACTaBICHUI O0Olell XUMHUM U OTHENIbHBIX 3HAYMMbBIX MOHITUN
OpPraHUYEeCKON XUMUHU.

CrpykTypa comepXaHusi MPOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moxaxojga kK e€ wusyuenuro. ConepxaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBbI MOHSATHA O XMMHUYEeCKOM peakiuu. O0e 3TH CHCTEMBI
OpPraHU30BaHbI M0 IPUHIIUITY [TOCJIEOBATEIFHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YU€HHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

MIPEJICTAaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIIUY BEIIECTB B PACTBOPAX;

0 XUMHYECKON KHUHETUKE U TEPMOJIUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHUH MOJIOKEHBI SMIUPUIECKH TOTy4YeHHBIE (akThl. TeopeTndeckre 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIHHO
OT OJHOTO YPOBHS K JPYroMy M 00€CHEeYMBAIOT O0YYarOIIUMCS BO3MOKHOCTh OOBSCHATH M IMPOTHO3MPOBATH CBOWCTBA, CTPOCHUE M OO0JIACTH
MPAKTUYECKOTO MPUMEHEHHUS N3Y4aeMbIX BEIECTB.

OcBoeHHE coaep)KaHUS MPOTPaMMbl MO XUMHH TMPOUCXOJIUT C HCIOIb30BAHHEM 3HAHHM W3 paHee HM3yYEHHBIX Y4EOHBIX IMPEIMETOB:
OKpY>KaroIui Mup, Onosorusi, pu3nka, MaTeMaTrka, reorpadus, TEXHOJIOTHsl, UCTOPUSI.

[IporpamMMa ocHOBHOro oOmiero oOpa3oBaHMsl MO XUMHH (YriayOJE€HHBIN YpOBEHb) OPUEHTHMPOBAHA HA COXpaHEHHE (PyHIaMEHTaIbHOIO
XapakTepa oOpa3oBaHMs, crelu(UKH ydeOHOro mpeamera M oOecreueHue YCIEUIHOro oO0y4deHMs Ha CIenylolleM YpoBHe oOpa3zoBaHus. B
nporpaMMe IO XUMHHM pealu3yeTcss pa3BUBAIOIIAasg M IpaKTUYecKass HalpaBlIeHHOCTb OOy4eHus XMMuH, auddepeHruanus oOyueHus,
BKJIIOUAKOIasi MpO(UIbHYI0 MOArOTOBKY OOYYalOLIUMXCsS U MOCIENYIOIIee caMOOIpeiesieHue B BbIOOpE HampaBieHUs] 00yuyeHUs: B MPOPUIbHBIX
KJ1accax.

VYray6néHHoe u3yueHHe XUMHMM CIOCOOCTBYET pealu3aluy 3a/ad Mpo(ecCHOHATbHOW OpUEHTAlMU M HAINpaBJI€HO Ha MPEeJO0CTaBICHHE
BO3MOYKHOCTH KaX/10MY OOy4YaroleMycsl MPOSBUTh CBOM MHTEJUIEKTyaJbHbIE U TBOPUYECKHE CHOCOOHOCTH MPU M3YyYEHHH Y4eOHOTO NpenMeTa,
HEOOXOUMBIE JIJISl TPOIOJDKEHUS 00pa30BaHUs U JAIbHEHUINICH TPYIOBOM €SI TEIIBHOCTH.

[IporpamMma no xumuu (yriyOnEHHBIM ypOBEeHb) MpeJHa3HAUYEHA JIJISl UCIIOJIb30BAHUS B 00pA30BaTENIbHBIX OPraHU3AlMSIX, PEATU3YIOLINX
nporpamMmMsl U depeHIMpoBaHHOTO (yri1yOJaEHHOT0, MPOGUIBHOT0) U3YYEHHS OTIENbHBIX YYeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHHUsl.

OObpazoBarenbHble (QYHKIUU XHMHH, U3ydaeMoil Ha YriayOJeHHOM YypOBHE, pealu3yloTcs B mpoliecce (popMHUpOBaHUS 3HAHUN OCHOB
XUMHUYECKON HayKu Kak OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHHUS, 00JIACTU MPAKTUYECKOW JIeATEIbHOCTH YeJIOBEKa U OJHOTO M3 KOMIIOHEHTOB
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MHUPOBOH KyJbTYpbl. 3ajiaya y4yeOHOro HpeaMeTra COCTOMT B (POPMHPOBAHUU CUCTEMbl XUMHUECKUX 3HAHMM — BaKHEHIIMX (akTOB, MOHATHH,
3aKOHOB U TEOPETHYECKUX IOJIOKEHHM, JOCTYMHBIX O00OIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B NMPHOOIIEHUH K HAayYHBIM
METOAAaM IMO3HAHMUA IMPH H3YYEHUHM BEIIECTB M XUMHUYECKUX peakiuid, (OPMUPOBAHUM W DPA3BUTHUU TO3HABATENBHBIX YMEHHMHA W CHOCOOOB
NESTENbHOCTH M HUX NPUMEHEHHHM B y4eOHO-ITO3HABaTEIbHOH M y4eOHO-MCCIIEAOBATEIbCKOW AEATENbHOCTH, OCBOCHUHU IpaBHJl 0€30I1aCHOTO
oOpallleHus C BELECTBAMU B [IOBCEIHEBHON KU3HH.

[enn M3y4eHUs XMMUU OTPAXKAIOT HAIPABICHHOCTh OOYYEHHUSI Ha Pa3BUTHE U CaMOpa3BUTHE JTHMYHOCTH, (HOpMUPOBAHHE €€ MHTEIUIEKTa U
001Iel KyJIbTYpBI.

W3yueHne XMMHUH HAMpPaBJIEHO Ha IOCTHIKEHUE CIENYIOIUX LeNei:

(dbopMHpOBaHHE MHTEJICKTYaIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOPa30BAHUIO, COTPYIHUYECTBY, CAMOCTOSTENILHOMY MPHUHATHUIO
peleHuid, ClTOCOOHON alanTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU;

(dbopMHpOBaHHE CHCTEMBbl XMMHYECKMX 3HAHUH KaK KOMIIOHEHTa E€CTeCTBEHHO-HAYYHOW KAapTHHBI MHUpA, KaK OCHOBBI Ui TOHUMAaHHUS
XHUMUYECKOH CTOPOHBI SIBICHUI OKPY>KaIOLIEro MUPa, OCBOCHHUE SI3bIKA HAYKH;

npuodLIeHne 00yJaroIuXcs K CaMOCTOSITEIbHOM 1M03HABAaTEIbHON U MCCIIE0BATENIbCKOM 1EATEIbHOCTH, K HAYYHBIM METOJaM IO3HaHMS,
(dbopMHpOBaHKE MOTHBAIMH U PAa3BUTHE CIOCOOHOCTEH K H3yYCHUIO XHUMUU;

¢dopmupoBanue o0mel GyHKIMOHATFHONW M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE YMEHHUH OOBSICHATH M OLECHHUBATH SBJICHUS
OKpY’KaloIIero MUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJTY4YEHHbIE IIPU U3YYCHUHM XMUMUHU, IPUMEHATh UX IPU PELIeHUH NpoOjeM B MOBCEJHEBHOMN
KU3HU U TPYJOBOH J1€ATEIbHOCTH;

pa3BuTHe y oOydarolIUXCsl MHTEpeca K M3YHYEHUI0O XUMHUH U chepaM AesITeNbHOCTH, CBA3aHHBIM C XMMHEH, MOTHUBALUS K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO NPOMUIIS U HAIIPABICHHOCTH JlalbHEUIEro o0yyeHus;

OCO3HAaHHE LIEHHOCTH XMMHUYECKUX 3HAHUI B JKU3HHU YEJIOBEKA, MOBBIINICHUE YPOBHS JKOJOTMYECKOH KYJIBTYpbI, HENpPUATHE NEHCTBU,
MIPUHOCSIIMX BPEI OKPYKAIOLIEN Cpele U 3J0POBBIO JIIOJIEH;

npuodpereHue o0y4yaroUIMMUCS OIbITa CaMOMO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMN), HEOOXOAUMBIX Ul Pa3IMYHbIX
BU/JIOB JI€ATEIbHOCTH.

Ha yrny6nénHoe usydenue yueOHOro npeamera « XuMus» oTBoauTcs 1no 136 yacos B 8 u 9 kiaccax (4 daca B Heziento), Bcero 272 yaca 3a
1Ba roj1a 00y4eHus.



COJEP/KAHUE OBYYEHUA
8 KJIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

XuMus — BakKHasi 00JIaCTh €CTECTBO3HAHUS M MPAKTHUECKOW JEATENbHOCTH 4enoBeka. Ilpeamer xumuu. Poiap XUMHUM B KH3HH YeJIOBEKa.
Kpatkue cBenenus o0 MCTOpUM BO3HUKHOBEHHUS U PAa3BUTHS XUMHUHM. XUMUS B cucTeMe HaykK. Tena u BemecTBa. PU3NYECKUE U XUMUYECKUE
CBOMCTBA BEUIECTB. ArperaTHble COCTOSIHUS BelleCTB. [[OHATHE O TEOPETUUECKUX U AIMIIMPUYECKUX METOAAaX MO3HAHUS B €CTECTBEHHBIX HAYyKaX.
[IpencraBiaenuss 0 HAyYHOM IO3HAHWW HA SMIIMPUYECKOM YpPOBHE: HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, BBIYHCIICHUE.
[IpencraBnenus o HAyYHOM TO3HAHUH HA TEOPETHUECKOM YPOBHE: Hay4YHbIE (DAaKTHI, TpobiieMa, TUIIOTE3a, TEOPHUs, 3aKOH.

SA3p1k xumun. VCTOYHUKY XUMUYECKOW WH(DOPMAIIHH.

[TonsTre o Merogax paboOThl ¢ XMMHYECKUMHU BellecTBamu. OO0pyI0BaHUE MIKOIBHOW XUMUYECKOU J1abopaTopun. [IpaBuna 6e3omacHoro
oOpallleHusl C BeIIeCTBaMU U JIaOopaTOPHBIM 000PyI0BaHUEM.

YucTeie BemiecTBa M cMecH. lIpuponHbie cMecH: BO3IyX, IPUPOAHBIN Ta3, HEQTh, MPUPOAHBIC BOJIbI, TOPHBIE MOPOJBI U MHUHEPAIbI.
[ToHsiTHE O TOMOTEHHBIX U reTeporeHHbIX cmecsix. CriocoOsl pasaenenus cmeceil. O4uncTKa BEIIecTB.

BemectBa u xumuueckue peakuuu. ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3y1eMEeHThl. CHUMBOJBI XMMHYECKUX 3yeMeHTOB. IIpocteie u
CJIOXKHBIE BellecTBa. MeTallibl U HeMeTaluIbl. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUSI.

Xumunyeckas Gpopmysa. BaneHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOocTaBa BemlecTB. OnpeeneHne BaleHTHOCTH
37I€MEHTOB 10 GopmynaM OMHAPHBIX COCAMHEHHUI U cOCTaBieHHE (POpMysT OMHAPHBIX COCTUHEHUN MO BaJIGHTHOCTH 3J1eMeHTOB. OTHOCUTENbHAS
aToMHass macca. OTHocuTeNnbHasE MOJIEKYJsIpHas Mmacca. MaccoBas H0Js XMMHUYECKOrO JIEMEHTa B coelnHeHnu. Haxosknenuwe mpocreiiien
(opMyIIbI BeIIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

KonmuectBo Bemectsa. Moib. MoisipHast macca. B3auMoCBs3b KOIMYECTBA, MAacChl M YHCIIA CTPYKTYPHBIX €UMHUIL BenlecTBa. Pacders! 1o
¢dbopMynaM XUMUYECKHX coeAMHEeHM. MosspHas Macca cMecu BenlecTB. MosbHas 70 XMMHUYECKOIo 3J€MeHTa B coeluHeHuu. Haxoxnenue
npocteiniel (opMyIbl BEIIECTBA O MOJIbHBIM JI0JIIM 3JIEMEHTOB.

Ou3nyeckue U XUMHUYECKHE SBICHUSA. XHMMHUYECKas pEakUMss M €€ NPU3HAKU. YCJIOBHS IMPOTEKaHUS XUMUYECKHMX DPEaKUui. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. ATOMHO-MOJICKYyJisipHas Teopus. KuszHb u nestenbHOCTh M.B. JlomoHocoBa. Xumuueckue ypaBHEHUsS. THIIBI
XUMHUYECKUX peaklni (COeIMHEHMs, pa3IoKeH s, 3aMelleHus, oOMeHa). PacueTsl 1o XUMHUYECKUM ypaBHEHUSIM.

DKCIIepUMEHTAIbHOE HM3Y4YeHHE BEIIECTB U SBJICHUHA. 3HAKOMCTBO C XHMHYECKOHM MOCyHO#, ¢ mpaBwiamMu paboThl B JabopaTopuu U
npueMamu oOpalleHus ¢ JJabopaTopHbIM 00opyoBaHHEM. M3yueHue u onucaHue (U3MUECKUX CBOMCTB 00pa3l0B HEOPraHWYECKUX BEIIECTB —
MeTaJIoB U HeMeTaiioB. Habmonenue ¢usnueckux (IUiaBieHHe BOCKA, TasHUE JIbJa, paCTHpAaHUE caxapa B CTyIKe, KUIEHHE M KOHACHCalus
BOJIb) U XMMHUYECKUX (TOpEeHHE CBEYH, MPOKAIMBAaHHWE MEIHOM MPOBOJIOKH, B3aMMOJEUCTBUE COAbl MM MEJa C COJSTHOW KHCJIOTOM) SIBJICHUM.
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O3HakomiieHME ¢ oOpa3lamMu BelecTB KojuuecTBOM 1 Moab. HalmrogeHwe u omnucaHue NPU3HAKOB NPOTEKAHUS XUMHUYECKUX PEeaKIUH
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHOI KHUCIOTHI C XJIOPUIOM Oapusi, OJy4eHue U paszinoxenue ruapokcuna meau (II) mpu HarpeBanmmy,
B3anMoOJieiicTBre kene3a ¢ pactBopoM comu menu (II). M3ydenue crmocoOoB paszpeneHusi cMeced (C MOMOIBI0 MarHuTa, (UIbTPOBAHHE,
BbINTapUBaHUE, TUCTUIIALMS, XpoMaTorpagus), IpoBeleHHe OYUCTKH oBapeHHOM conu. HaOnronenue n onucanue onsITOB, WUTFOCTPUPYIOLIUX
3aKOH COXPaHECHMsSI MACCHI.

BaskHeiinue npeacraBuTe/IM HEOPraHNYeCKUX BellecTB

[Ipeacrasnenus o razax. Bo3nyx — cmech razos. CocraB Bo3nyxa. 3akoH ABorajapo. MossipHblii 00béM ra3oB. OTHOCUTENbHAS TIJIOTHOCTh
ra3oB. OmnpezeneHne OTHOCUTENIBHOW MOJEKYJISIPHOM Macchl ra3000pa3HOro BELIECTBA II0 U3BECTHOM OTHOCUTENbHON MIIOTHOCTH. OOBEMHBIE
OTHOILIEHHUS I'a30B [P XUMUYECKUX PEAKLUAX.

Kucnopon — anemeHT u npocroe BemecTBo. HaxoxaeHue kuciaopoa B npupoie, Gu3nyecKkue 1 XuMUUYEeCKHe CBOMCTBA (peakliuy FOpeHUs U
okucnenus). Ilpomeccel okucnenus: B xuBoi npupoae. Oxcunpl. [Ipumenenne kucnopoga. CrnocoObl MOMydeHUsT KACIOpoaa B JTaOOpaTOPUH |
npomsliiieHHOCTH. [lonsaTie o karanuzarope. Kpyrosopor kucnoposa B npupoje. O30H — amnoTponHas Moaupukanus kuciopoaa. O30HOBBIH
CJIOH, €ro 3HaU€HUE NI )KUBBIX OPraHU3MOB. Pa3zpylieHre 030HOBOIO ClIosl.

TernoBoit 3¢ ekt XUMUIEeCKO peakIiy, TEPMOXUMHUECKUE YPaBHEHUS, SK30- M SHAOTEpMHUUECKUE peakiuu. TormmmBo. Mcnons3oBanue
YIJIsl 1 METaHa B KaUeCTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonarue o mapaukoBom s dekre.

Bonopon — snemeHT M mpoctoe BemiecTBOo. HaxokaeHue Bojgopoja B mHpupoze, (pU3MUECKHe W XMMHUYECKHE CBOMCTBA, MPUMEHEHUE,
crniocoOb! nonydeHus. [lonsTue o kucnorax u cossix. Mcrnonb3oBanue BOAOPoAa B KaUeCTBE TOIIMBA.

Bona. ®usnueckue cpoiictBa BoAbl. Boxa kak pactBoputens. PacTBopsl. HachlllieHHBIE M HEHACBIIEHHBIE PacTBOpPBI. PacTBOpHMOCTH
BellecTB B BoJie. DaKkTOpHI, BIUAIOIINE Ha paCTBOPUMOCTD TBEP/BIX U ra3000pa3HbIX BenlecTB. CrocoObl BhIpakeHUsl KOHIIEHTPAIMU PacTBOPOB:
MaccoBast 10JIs1 PAaCTBOPEHHOIO BELIECTBA, MOJIIpHAsi KOHIIEHTpalus. Poib pacTBOPOB B IPUPOJE U B KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Bojabl. [lonstne o0 ocHoBanusx. Ilonarme 06 wuHAMKaTtopax. KpyroBopor Boabl B mpupoje. 3arpsi3sHeHHE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus Heoprannyeckux coenuHeHuil. Oxcuapl. Knaccudukamuss okxcuaoB: cojeoOpasyromye (OCHOBHBIE, KHCIOTHBIE,
amQoTepHbIe) U HecoseoOpa3zyromue. MexayHapoiHas HOMEHKJIaTypa OKCUA0B. TpuBHabHbIe Ha3BaHUs OKCUAOB. DU3NUECKUE U XapaKTepHbIe
XMMUYECKHE CBOWCTBA OKCUIOB (B3aUMOAEHUCTBUE C BOJOH, C KUCIOTAaMH U OCHOBAHUSAMHU, C APYTMMHU oKcusiamu). [lonydeHue okcumos.

[lonsiTe o ruApOKCHIAX — OCHOBAHMUSAX M KHCIOpojacoAepxkamux kucioTtax. Kucnorel. Knaccudukanus kucior. MexayHapomHas
HOMEHKJIATypa M TPUBHAJIbHbIE Ha3BaHUS KUCIOT. PU3NYECKUE U XUMHUYECKHE CBOICTBA KHUCIOT (B3aUMOJIEHCTBUE C METaJUIaMH, C OKCHJIaMU
METaJUIOB, OCHOBaHUSAMH M coisiMH). Psa aktuBHoctH MmetayuioB H.H. bekeroa. Ilomyuenuwe kucior. KucnmoTel B mpupojie, NpUMEHEHHUE
BAXHEHIINX KUCIIOT.

OcHoBanus. Kiaccupukanus OCHOBaHMIA: IIENOYM M HEPAcTBOPHUMbBbIE OCHOBaHUA. MeXIyHapo/lHas HOMEHKJIAaTypa OCHOBAaHMM.
TpuBuanbHble Ha3BaHUs ocHoBaHUM. lllenoun, ux cBolicTBa (B3auMOAEWCTBHE C KHUCIOTHBIMH OKCHAAMH, KHCIOTaMU U COJIIMH) M CIOCOOBI
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nosiydueHusi. HepacTBopuMble OCHOBaHUS, UX CBOWMCTBA (B3aUMOJIEHCTBUE C KHCIOTaMU) U CHOcOoObl moiydeHus. AMpotepHocTs. [lonstue o0
aM(OTEpHBIX TUAPOKCHIAX (HAa MPUMEpE THIPOKCUAOB IIUHKA U ATFOMHUHUS): XUMHUECKUE CBOMCTBA (B3aUMO/ICHCTBHE C KUCIOTAMU U IIEI0YaMH )
U TIOJTyYEHHUE.

Conu (cpenHue, KHCIbIE, OCHOBHBIC, ABOMHBIC). MexIyHapoHas HOMEHKJIaTypa cojeil. TpuBHaabHbIC Ha3BaHUs colieid. dusnyeckue u
XapaKkTepHble XMMHUYECKHE CBOMCTBA Ha mpuMepe cpeaHux coineil. [loaydyenue conei.

I'enernueckas cBA3b MEXKAY KJacCaMHM HEOPraHMUECKUX COCTUHEHUM.

DKCIEpUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBICHUMN:

KOJMYECTBEHHOE ONpE/IEIIeHNE COJIep>KaHusl KUCIOPO/a B BO3AYXE;

MoJiyueHue, coorpanue, pacrio3HaBaHUE U U3YYEHHE CBONCTB KUCIOPO/a;

HaOJII0ICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM H yYCIOBUN BOSHUKHOBEHUS U IPEKPAIEHHs TOPCHHUS;

03HaKOMJIEHHE C 00pa3liaMy OKCUOB U ONHMCAHUE UX CBOICTB;

MoJiyueHue, coorpanue, pacrio3HaBaHUe U U3YUYEHHE CBOICTB BOJopo/ia (TopeHue);

B3anMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCleI0BaHNE 0COOEHHOCTEN pacTBOPEHHUS BELIECTB C Pa3IM4HON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA;

MIPUTOTOBIICHHE PACTBOPOB C OMPE/EIICHHON MOISIPHOI KOHIIEHTpALMel paCTBOPEHHOIO BEIIECTBA;

B3aMMO/ICIICTBIE BOJIbI C METAJUIAMU (HATPUEM U KaJbIIHEM);

OTpeziesIEHUE pacCTBOPOB KUCIIOT U 1IEI0YeH ¢ MOMOIIbI0 HHAUKATOPOB;

uccieI0BaHle 00pa3lloB HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

u3ydeHue B3anmoeiictsus okcunaa menu (I1) ¢ pactBopoM cepHOI KUCIOTHI, KUCTIOT ¢ METAJUTAMHU, PEAKIINI HEeUTpaTnu3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO METaJlJla APYTHM U3 PacTBOpa COJIH;

B3aMMO/ICIICTBUE THAPOKCUAA LIMHKA C PACTBOPAMHU KHUCIIOT U IIEJIOUEH;

pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COETMHEHUI.

epuoauueckuii 3akoH 1 Ilepuoanyeckas cucrema xumudeckux djieMenToB /. U. MenpaesieeBa

Crpoenue aToMoB. XuUMHUecKasi CBA3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

[lepBble MONBITKH KiIacCUPHUKAUU XMUMHUYECKHUX 3yeMeHTOB. lloHATne o rpymnmax (cemeilcTBax) CXOOHBIX AJIEMEHTOB: IIENIOYHBIX U
IIeJIOYHO3EMENbHBIX METaJUIaX, TajoreHaxX, WHEPTHhIX (OJIarOpogHBIX) raszax. OJEMEHTbI, KOTOpble o0pa3yioT am{@oTepHble OKCHUIbl U
TUAPOKCH/IBI.

Ilepnognueckuii 3akoH. OtkpbiTHE Ilepuonnueckoro 3akoHa. Ilepuoanueckas cucrema xumuueckux snemeHToB Jl. M. Menneneesa.
Kopotkonepuoanas u qmuHHONEproAHas Gpopmer Tadmuisl «llepuoandeckas cucrema xumudeckux 3meMeHToB J[. 1. Menneneesay. [lepuonsr u

rpynmnsl (A- u b-rpynisr).



Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3o0Tomnbl. PagroakTHBHOCTh. DJAEKTPOHBL. DJNEKTPOHHAsSE OpOUTAb. DHEPreTUYECKUE YPOBHU U
MOJyPOBHU aTtoma: s-, P-, 0-opOuTamu. DICKTPOHHBIC KOHPUTypamuu U 3JICKTPOHHO-rpadudeckue (HopmMysbl aToMOB. DU3HUSCKHI CMBICIT
MOPSIZIKOBOTO HOMEpa, HOMEpa Irepuoja U rpymnmbl siaemMeHTa. CTpoeHHEe AJIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XMMHUYECKHUX 3JIEMEHTOB
[lepuoanueckoit cucremsr JI. VM. MennaeneeBa: pacmpefelieHHe 3JEKTPOHOB I10 SHEPreTHYECKUM YPOBHSIM, MOJYPOBHSM M OpPOUTAIISM.
®uznueckuil cmbica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHHS paguyca arOMOB XMMHYECKUX B3JIEMEHTOB, METAUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO TpYyIIaM U
nepuoaaMm. l3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB COCAMHEHUN XWMHUYECKMX DOJEMEHTOB B NEPHOJaX W TIpyMNmnax. XapaKTepucTHUKa
XUMHYECKOT'0 JIEMEHTA MO ero nojioxenuto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3unauenue llepuoamueckoro 3akona u llepuoanyeckoil cHCTeMbl XMMHYECKUX JJIEMEHTOB MJIi pa3BUTUA Hayku u mpaktuku. J[. U.
MenpeneeB — y4€HbIA U TPaXKJaHUH.

DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX DJEMEHTOB. XHMMHUUYECKas CBsI3b. BHUIbI XUMUYECKON CBSI3U: KOBAJCHTHAs TMOJSPHAs CBS3b,
KOBaJICHTHAsI HETOJISIpHAs CBsI3b, MOHHAS CBs3b. MexaHM3Mbl OOpa30BaHUs KOBAJCHTHOW W HOHHOHM CBSI3U. DIEKTPOHHBIE M CTPYKTYPHBIE
¢dbopMmy1bl BemiecTB. KaTHOHBI ¥ aHUOHBI.

Kpucraimmmaeckre u amopdHbIe BemecTBa. THUITBI KPHCTAUTMUECKUX PEIICTOK: NOHHASI, ATOMHASI, MOJICKYJISIpHAS ¥ MIX XapaKTePUCTHKH.

Crenenp okwucienus. OmnpeneneHue CTENEeHEH OKHUCICHHUS aTOMOB B OMHApHBIX COeAUHEHUAX. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. [Ipouecchl okuciaeHuss U BOccTaHOBIEHHS. OKUCAUTENUW W BOoccTaHOBUTENH. (CoOCTaBiIeHHE YpaBHEHUH MPOCTHIX OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKIIMi U PACCTAaHOBKA B HUX KO3(PPHUIIMEHTOB METOJOM AJIEKTPOHHOTO OasiaHca.

DKCIEPUMEHTAITHHOE U3yUEHNE BEIECTB U SBJICHUM:

03HAaKOMJICHHE ¢ 00pa3iaMu METAJJIOB U HEMETAIJIOB;

MOJIETTUPOBAHUE CTPOCHUS MOJIEKYJ MPU TTOMOIIM PUCYHKOB, MOJIENEH, DIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIT;

MPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuil (TOpeHHe, peakiuHu pa3ioKeHus,
COCTMHECHMUS).

MexnpeameTHble CBSI3U

Peanu3arust MEXIpEAMETHBIX CBSI3€H MPH M3YYCHHH XUMUU B 8 KJacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHI, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKAX.

OO01iue ecTecTBEHHO-HAY4YHbIE TIOHATHUS: sSIBJI€HUE (Tpoliecc), HayyHbIH (akT, TMIIOTEe3a, TEOPHs, 3aKOH, aHaIM3, CUHTE3, Kilaccupukamus,
MePUOINYHOCTh, HAOJIOIEHNE, YKCTIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOJIETTb.

dwuszuka: SBICHUS MPHUPOABI, (DU3MUECKHE SBJICHHS, BEIIECTBO, TelO, (U3MYECKHE BEIUYMHBI, €AWHMIIBI HU3MEpeHus, oO0bEéM, Mmacca,
arperaTHbl€ COCTOSIHUE BEIIECTBA, AaTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, MOJEKYyJa, CTPOCHHE Ta30B, KUAKOCTEH M TBEPIbIX
(KpUCTAIUTMYECKHX ) TEJI, AIEKTPUICCKUH 3apsi/l, KOJMUYECTBO TEIIOTHI.

buonorus: duocdepa, hporocuHTE3, MpOIIECCH 0OMEHA BELIECTB.



I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TTOPOJIBI, OJIE3HBIE HCKOMAeMbIe, TOIIMBO, BOJHBIE PECYPCHI.
Texnonorus: TexHochepa, MPOU3BOJICTBO, XUMHUECKUE TEXHOJIOTHH, ChIPhE, KOHCTPYKIIMOHHBIC MaTEpUaJIbL.

9 KJIACC

BewmecTBo M XMMHYeCKas peaKus

[ToBTOpeHME U yray0OaeHe 3HAaHUI OCHOBHBIX pa3zieoB Kypca 8 kiacca. CtpoeHue atoMoB. CBOICTBA aTOMOB XUMUYECKUX JIEMEHTOB, UX
KOJINYECTBEHHBIE M KAUECTBEHHbIE XapaKTEPUCTUKH (pasnyc, 3JIeKTPOOTPULIATEIIbHOCTD, SHEPrus HoHU3auK). Ilocie10BaTeIbHOCTD 3al10THEH U
3JIEKTPOHHBIX OpOUTaNell aTOMOB ManbIX MeproAoB. OCOOEHHOCTH 3alOJHEHUs 3JIEKTPOHHBIX OpOWTaneldl aroMoB OOJBIIMX HEPUOJIOB.
[lepuoanueckass cucreMa XMMHMUYECKHUX DJIEMEHTOB B CBETE IPEACTaBICHUN O cTpoeHuH aroma. CTEeneHb OKUCICHHS U BaJIEHTHOCTb.
[IpencraBinenye o0 NEpPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB ~ XMMHYECKHUX  3JEMEHTOB  (3JIEKTPOOTPULIATENbHOCTh, OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA, KUCIOTHO-OCHOBHBIE CBOICTBAa OKCUJIOB U THJPOKCHUIOB) OT CTPOECHHUS aTOMa.

Crpoenue BemecTBa. BemectBa B TBEpAOM, XKHJIKOM M Ira3000pa3HOM COCTOSHUM. BHIbl XMMHUYECKOH CBSI3U: MOHHAs, KOBaJCHTHas
(HenosnsipHasi, NOJsIpHAst); OOMEHHBIN U JJOHOPHO-AKLENTOPHBIA MEXaHNU3M 00pa30BaHuUsl KOBAJIEHTHOM CBS3U.

Me:xMoexyspHble B3aUMOJEHCTBUS (BOJOPO/IHAs CBsI3b, CHIIbI BaH-nep-Baanbca). TUnbl KpUCTAIIIMYECKUX PEILIETOK — aTOMHAas!, MOHHAs,
METaJUINYeCcKas, MOJIEKYJIIpHAas — U OCOOCHHOCTH MX CTPOEHHUsS. 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOM PELIETKH U BUAA
XUMHUYECKOH CBS3H.

OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKaHUsI XUMHUYeCKUX peakuui. Kiaccupukanus XMMHUUECKUX peakUil 10 pa3IMYHbIM MpHU3HaKaM (110
YHCIy ¥ COCTAaBY YYaCTBYIOLIUX B PEaKLUU BELIECTB, O TEIIOBOMY (P (EKTY, IO U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, [0 YYaCTHIO KaTaJIN3aTopa, [0 arperaTHOMY COCTOSIHUIO Pearupyromux BEIecTB).

DOneMeHThl XMUMHUYECKOH TEpMOJMHAMMKHM. ODHepreTHka XMMHU4eckux peakuuil. TernoBoil 3¢ddekr xummuueckod peaknuu. DK30- U
SHAO0TEPMUYECKUE PEAKIIMH, TEPMOXHUMHUYECKHE ypaBHEHUS. 3aKkoH ['ecca u ero ciencTBus. BeiunciaeHus no TepMOXUMUYECKUM YPABHEHUSIM.

[ToHsiTHE O CKOPOCTH XMMHUYECKOM peakluMH. 3aKOoH AecTByromux Macc. DakTopbl, BIMSIONIME HAa CKOPOCTh XWMHUYECKOW peakIuu.
Oneprus aktuBaiuu. [Tonstue o karanusze. @epmeHTsl. UTHIHOUTOPHI.

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [Tonarue o xumndyeckom paBHoBecuu, npuHiun Jle Illarense. YcnoBus
CMEUICHUSI XHMHMYECKOro paBHOBecus. (DakTOpbl, BIUAIOIIME HA COCTOSHUE XHUMHUYECKOrOo paBHOBecHs. [IporHO3MpoBaHHE BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B pa3IMUHbIX YCIOBUSX HA OCHOBE MPEACTaBICHUI 00 M3yYEHHBIX 3JIE€MEHTAaX XUMHUECKONH KUHETHKHU U
TEPMOJUHAMUKHU.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakMHU. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA XUMHYECKHX 3JIEMEHTOB, 3aBUCUMOCTH OT
CTENEeHU OKHcIeHus. BaxkHple okucnuTenu u BoccraHoBuTeNnu. [lepmanranar kamus (xapakrepuctrka). CocraBieHHe ypaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIMI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOI0 OalaHca.
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DNeKTpoIUTHYECKasT Auccouuanus. XUMUYECKUEe PeaklUu B pacTBopax. Teopus aIeKTpOIMTUYECKOM auccoumanuu. PacTBopeHHe Kak
¢uznko-xummuueckuii mporuecc. [loHsTHE O ruAparax W KpUCTAUIOTHApPATaX. DIEKTPOIUTHI M HEAIEKTPONUTHL. KaTnoHbl, aHMOHBL. MexaHu3m
JUCCOLMAIMN BELIECTB C PA3IMYHBIM BHUJOM XMMHMUYECKOH cBsi3u. CuiibHblE M ciaOble 31eKTpoiauThl. CTENeHb AMCCOLMalMM, KOHCTAHTa
nuccounanuu. MonHnoe npousBeneHue Boabl. Bonopoanslii nokaszarens. MHAUKATOPBI. DIEKTPOIMTHYECKAs TUCCOLMALNS KUCIOT, OCHOBAHUHN U
COJIEH.

Peakiiun noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peakuil HOHHOTO 0OMeHa. MoJeKysipHble, OJTHBIE U COKpPAIIeHHbIE HOHHBIC YPABHEHUS
peaknmii. CBOICTBAa KHCIOT, OCHOBAaHHM M COJIEH B CBETE MPEICTABICHHN 00 3JIEKTPOJUTHYECKOW Auccouuanuy. KauecTBeHHbIE peakuuu Ha
VOHBI.

I'uaponns coneil. MoHHble ypaBHEHUs THAPOIIN3a colel. XapakTep cpeibl B BOAHBIX PACTBOpPaX COJIEH.

DKCIepUMEHTAIBHOE W3YYE€HUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHUE C MOJIEISIMU KPUCTANIMYECKUX PELIETOK HEOPraHUYECKUX BELECTB —
METAJIJIOB U HEMETAJLJIOB (rpaduTta u aiMasa), CI0’KHBIX BELECTB (XJI0pHUAa HATpUs);

HCCIIeIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakuK OT BO3JEHCTBUS pa3IMUHbIX (PAKTOPOB;

OTIBITHI, WILTIOCTPUPYIOIHNE OOPATUMOCTh XMMUUYECKUX PeaKIuii;

HCCIIEIOBaHKE 3JIEKTPOIPOBOAHOCTH PaCTBOPOB, MPOIiEcca AUCCOLUALIUN KUCIIOT, IEI04YEN U COJIeil;

IIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIMX HpPHU3HAKU IMPOTEKAHUS peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BbIIEICHHE TIa3a,
o0pa3oBaHKE BOJIbI);

IPUMEHEHHE HMHIUKATOpPOB (JIakMyca, MeTWIOpaHka U (eHondTanenHa) Juid OIpelesieHUs] XapakTepa Cpelbl B PacTBOpax KHUCIIOT,
OCHOBAaHUI U COJICH;

MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOUINX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuuil (TOpeHue, peakluHu pasioKeHus,
COE/IMHEHMUS);

pacrno3HaBaHHe HEOPraHMYECKHUX BELIECTB ¢ NOMOIIbIO KAYECTBEHHBIX PEAKIIUI HA HOHBI;

pelieHrne  AOKCIEepPUMEHTaJIbHBIX  3afad 1o  TeMaM: «OKHCIUTENIbHO-BOCCTAHOBUTENbHbBIE  peakuun», «l'uaponus  comeib»,
«DIIEKTPOIUTUYECKAS TUCCOLIMALINS.

HemeTtayibl 1 MX cOeIHHEHHSA

OOmast xapakTepucTuka HemeTamioB. OCOOEHHOCTHM CTPOCHHMS aTOMOB XHMMHUYECKHMX 3JIEMEHTOB, IPOCTBHIX BEIIECTB, aJIOTPOIUS.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HeMeTaIoB. CpaBHUTEIbHASI XapaKTEPUCTUKA COETMHEHNI HEMETaIIOB.

OObmiasi xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTeNeHH okucieHusd. CtpoeHue u ¢uznyeckue
CBOMCTBA IPOCTBHIX BEIIECTB — rajOreHOB. XMMHUYECKHE CBONCTBA Ha NpPUMEpPE XJIOpa (B3aMMOAEWUCTBHE C METAUIAMH, HEMETAJIIaMH, BOJAOH,
menoyamu). XnopoBogopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIyueHHe, NMpuMeHeHHue. JleWcTBHEe XJopa M XJIOpOBOJAOpOJa Ha
OpraHu3M uesoBeka. BaskHele XJI0puIbl U X HaxoXAeHue B pupoe. [loHarue o kucmopoacoaepKaiux KUCIOTaxX XJIopa U UX COJISX.
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VVIA-rpynmnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTerneHn okuciaeHus. CtpoeHue u puanveckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpOJIa M Cepbl. AJUIOTPONHBIE MOIM(UKAIMK KHCIOpPOJa U cepbl. XMMHUYECKHE CBOMCTBA cepbl (B3aMMOACHCTBHE C HEMeETalIaMH,
METaJuIaMH, KOHIIEHTPUPOBAHHBIMH a30THOM M CepHOM kuciaotamu). CepoBOAOpOa, CTpoeHHE, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA (KUCIOTHbIE
U BOCCTAaHOBHTEINbHBIE CBOICTBa). OKCUABI Cephbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCUAOB. CepHucTas Kuciora u ee conu. CepHasl KHCIOTA,
¢dbu3nueckue U XMMHYECKHE CBOICTBa (00IIME Kak MpeACTaBUTENS Kiacca KUCIOT U cnenuduueckue). Conu cepHOM KHUCIOThL. XUMHUYECKUE
peakiuu, JeKalue B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOJYYEeHHUsI CEPHOM KHCHOTHL lIpencTaBieHUs O XMMHYECKOM IPOU3BOJACTBE H
CBSI3aHHBIX ¢ HUM Tpodeccusix. [Ipumenenue cepHoil KucIOTH U cynb(daroB. KauecTBeHHBbIE peaknuu Ha CYIbQUT-, CYyTbPUA- U CyIbdaT-
aHnoHbl. HaxoxeHue cepsl U €e COeAUHEHHI B Mpupoje. XUMUYECKOE 3arps3HEHHE OKPYKAIOIIeH Cpelbl COSTUHEHHUSIMH Cepbl (KHCIOTHbBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro MPe10TBPALECHHS.

O6m1as xapaktepuctuka 37eMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHS.

A30T, pacnpocTpaHeHHe B MPHUpPOJC, PU3MUECKHUE M XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaNIaMH, BOJOPOJIOM, KHCIOPOAOM).
KpyroBopor azora B mpuponme. AMMHaK, ero (U3MYecKUe M XUMHUYECKHE CBOWCTBA (OKHCIIEHHWE, OCHOBHBIE CBOICTBa BOJHOTO PacTBOpa),
MPUMEHEHHUE U TOJIyYeHHE B JIaOOpaTOpUHM M MPOMBIIUIEHHOCTH. VIOH aMMOHUSA, JOHOPHO-aKLENTOPHBIM MeXxaHu3M ero oOpaszoBanusa. Conu
aMMOHHS, UX (pU3MYECKHEe U XMMUYECKUE CBOMCTBA (pa3jio’KEHHE U B3aUMOJIEHCTBUE CO IIeouaMM), puMeHeHue. KauecTBeHHas peakuus Ha
nonsl ammonusi. Okcunel azota (I, II, IIL, IV, V). Azotucras kucnora. A30THas KUCJIOTa, €€ MOJIy4eHHe, PU3NUECKHe U XUMHUUECKHE CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT U crenuduueckue), IpuMeHeHne. XUMUYeCKHe peakiuu, JeKallie B OCHOBE MOJY4YeHHs a30THOU
KHCIIOTBHI B TPOMBILIUICHHOCTH. HuTpaThl ¥ HUTpUTHL. KadecTBeHHBbIE peakIMM HAa HUTPAT- U HUTPUT-aHHOHBI. XUMHUYECKOE 3arpsi3HEHUe
OKpY>KaroIllel cpe/ibl COeTMHEHUIMHU a30Ta (KMCIOTHBIE JI0K/IU, 3aTpsA3HEHNE BO3/yXa, TOUBbI U BOJIOEMOB).

®docdop, amtorponusie Moaudukauu dochopa (0ensiif 1 KpacHbI docdop), Guznyeckue U XUMUUECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
METaJulaMH, KUCIOPOIOM, TalloreHaMH, KOHLIEHTPUPOBAaHHBIMH a30THOM M cepHoi kucnotamu). Oxcunel dpochopa (111, V), pocdhopnas kucnora,
¢du3nyeckrue 1 XMMHYECKUe CBOMCTBa, nonyuenue. KadectBeHHas peakuus Ha Gocdat-uonsl. [Ipencrasnenus o ranorenunax pocdopa (I, V).

[TonsiTe 0 MUHEpaAJIbHBIX YA0OpeHUsax. A30THbIE, (hOCPOpHBIE, KOMILIEKCHBIE YA00peHuss. XUMUYECKOE 3arpsi3HEHNE OKPYKaloUle cpesbl
COCIMHEHHSIMU a30Ta U Gocdopa.

OOm1as xapakrepucTHka 31eMeHToB [VA-rpymnibel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEMEHN OKHCIICHHUS.

VYraepon, annoTponHsle Moaudukanuu (rpagur, anmas, ¢pysuiepeH, rpadeH, HaHOTpyOkH), pu3nyeckre 1 XMMHUYECKHe CBOMCTBA MPOCTHIX
BELIECTB (B3aUMOJICHCTBUE C MeETallJlaMH, HEMeTalllaMd, KOHIIEHTPUPOBAaHHBIMHM a30THOM M cepHoMl kucinoTamu). Ilonsrtue 06 amcopOuum.
Kpyrosopor yriepoaa B nmpupone. Okcuabl yriepoaa, ux Gpusndyeckiue 1 XUMUYECKUe CBOMCTBA, IEHCTBUE HA KUBBIE OPraHU3MBI, MOJyYEHHE U
NpUMEHEHHE. DKOJIOTHYecKue MmpobiemMsl aTMOc(ephl, cBsI3aHHble ¢ oKcuaoM yriepoaa (IV). YrompHas KucioTa U ee coiu, uX (pU3NUECKue u
XMMUYECKHE CBOWCTBA, MoJlyueHHe W mpumeHenue. KapOoHatel, ruapokapOoHaThl, UX cBOHCTBa. KadecTBeHHast peakius Ha KapOOHAT-HOHBI
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.
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IlepBoHauaibHbIE MOHATHS 00 OPraHMUYECKUX BEIECTBAX KaK O COEIMHEHMSIX Yriepoja: yriaeBoJOpobl (METaH, 3TaH, 3TUJIECH, alleTHIIEH),
3TaHOII, TJIUIEPUH, YKCyCHasl KucaoTa. [IpupoaHbie HCTOYHUKY YTIIIeBOJOPOAOB (Yroib, MIPUPOIHBIN ra3, HEPTh), MPOIYKTHI UX MepepabOoTKH, UX
poib B OBITY M MpOMBINUIEHHOCTH. [loHATHE 0 OMOIOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKUpPAx, Oenkax, yrieBojax — U X POJId B
KHM3HU YesloBeKka. ENMHCTBO OpraHMuecKux U HEOPraHUYECKUX COEMHEHHH.

Kpemuuii, ero gpusnueckue 1 XuMHU4ECKUe CBOMCTBA (B3aMMOAEHCTBUE C METAJIIAMHU, KUCIOPOIOM, YIJIEpOJOM, I'aJIOT€HaMu ), TOJIy4YeHHE U
npuMeHenne. Ponp kpemuust B mpupoge u TexHuke. Oxcun kpemuus (IV), kpeMHHeBas KHCIOTa, CHIMKATHI: (PU3MUECKHE U XMMHUYECKHE
CBOWCTBA, NOJYYCHHUE W MPUMEHEHHE B OBITY M NMPOMBIIUICHHOCTU. BaxkHelie cTpouTenbHble MaTepralibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH,
xesne300eToH. [Ipo6iiembl 6€3011aCHOTO UCIIOIB30BAHUS CTPOUTENIBHBIX MATEPUAIOB B [IOBCEAHEBHOM KU3HHU.

bop. Ocobennoctu crpoenus aroma. O0mue npeacTaBieHus o GU3NYECKUX U XMMUYECKUX CBOMCTBaX. bopHas kuciora.

DKCIepUMEHTAIBHOE U3YyUEHHUE BELLIECTB U SIBICHUMN:

03HaKOMJICHHE ¢ 00pa3iiaMu MPUPOJIHBIX XJIOPUIOB (TaJIOTEHUIOB);

IIPOBE/IEHUE OIBITOB, OTPAXKAIOIIUX (PU3MUECKUE U XUMUYECKHUE CBOMCTBA raJIONTEHOB U X COEIMHEHMIA;

U3y4eHHEe CBOMCTB COJISIHOM KUCIIOTHI,

[IPOBEJICHUE KAUECTBEHHBIX PEAKIUI HA XJIOpUI-, OPOMU- U MOIUI-UOHBI U HAOJI0J€HUE IPU3HAKOB UX IIPOTEKAHMUS;

03HaKOMJIEHHUE C 00pa3liaMy Cepbl U €€ IPUPOIHBIX COETMHEHU;

HabroieHue npolecca 00yriIMBaHuUs caxapa Moj JeHcTBUEM KOHLEHTPUPOBAHHOM CEPHOM KUCIOTHI;

U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI;

MIPOBEICHUE KAUECTBEHHBIX PEAKIUI Ha CyabduI-, CyIbPUT- U CyIbPaT-HOHBI U HAOIIOIeHNE IPU3HAKOB UX NPOTEKAHMUS;

03HaKOMJIEHHE C PU3NYECKUMH CBOMCTBAMU a30Ta, (hocopa 1 UX COETUHEHHH, 00pa3liaMu a30THBIX U (POCHOPHBIX y10OpEeHU;

NoJIy4eHue, cooupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB aMMHUaKa, U3y4e€HUE CBOICTB CoJieil aMMOHUS;

MIPOBE/ICHNE KaUeCTBEHHBIX peaKlUil Ha MOH aMMOHMS, HUTPUT-, HUTPAT- U (poc(aT-MOHBI U U3yUYEeHUE IPU3HAKOB UX MPOTEKaHMS;

M3Y4YE€HHE B3aUMOJCHCTBHS KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C ME/IbI0, CBOMCTB (POCHOPHOI KUCIOTHI U €€ COJIEH;

03HAaKOMJIEHHE C MOJIEISIMH KPUCTAINIMYECKUX PEIIETOK ajiMasa, rpapuTa U QysuiepeHa, ¢ MpoueccoM aacopOLny pacTBOPEHHBIX BEILIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM IIPOTHUBOIa3a;

NoJTy4eHue, cooupaHue, paclo3HaBaHUe U U3y4eHHEe CBOMCTB YIJIEKUCIIOrO rasa;

MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3Y4YE€HHE TPU3HAKOB X MPOTEKAHUS;

M3Yy4YEeHHE B3aMHBIX NpEeBpalleHuil KapOOHATOB U THIPOKApOOHATOB;

O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX KapOOHATOB M CUIIMKATOB, C MPOAYKIMEH CHIIMKATHOW MPOMBIIIIJICHHOCTH;

peLIeHnE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelne HeMeTauibl U X COETUHEHUS.

Metanabl M UX COeIMHEHUS
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OO0uue cBoiicTBa MeTaioB. O0Ias XapaKTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX Mos0okeHus B [lepuoanueckoit
cucteMe xuMuueckux snemeHToB [[. . MenneneeBa u crpoenus atoMoB. Metaminsl A- u b-rpynn. CtpoeHue mpocThiX BEHIECTB — METAILIOB.
Merammnyeckass CB3b W METaJUIMYECKas KpPUCTAIMYEcKas penierka (IpUMUTHBHas KyOwueckas, OOBEMHO-IIEHTPUpPOBAaHHAs KyOHWuecKas,
IpaHelleHTPUPOBaHHasl KyOHuecKasi, IeKCaroHajlbHasi IUIOTHOYIAKOBAaHHAs). 3aBHCUMOCTb (DU3MYECKMX CBOMCTB METAUIOB OT CTPOCHHS
KPUCTAUIOB. ODJIEKTPOXUMHUYECKUN psii HampsbkeHud MetamuioB. OOmmMe xumuyeckue cBoiicTBa MeramioB. OOmume crocoObl IMOTy4YeHHs
METAJUIOB, METAJUIYPrHs. DJEKTPOJIM3 PACIIaBOB M PAaCTBOPOB COJIEH Kak OJMH M3 CHOCOOOB MOJY4YEeHHs MeTaioB. [loHsTHE O KOppO3uH
METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CruiaBel (cTanb, YyryH, JIOpaTIOMUHMNA, OpoH3a). [[puMeHeHre MeTaioB U CIUIaBOB B
OBITY U IPOMBILIECHHOCTH.

Memannwt A-2pynn

[[lenounble MeTamnel: nosiokeHne B llepumoamyeckoit cucrteme xumuueckux sneMeHToB J[. M. MenpeneeBa, CTpoeHHME HX aTOMOB,
HaxoXxJeHue B npupoje. Puszndeckue 1 XMMUUYECKHUE CBOMCTBA (Ha IpUMepe HaTpus U Kaius), noiaydeHue. OKCUAbI U THMAPOKCHABI HATpUs U
kanus. [IpuMeHenune menoYHbIX METauIOB U UX COeAUHEHUN. bronornueckas poiab HaTpUs U KaJus.

[IlenoyHo3eMenpHbIE METAUIBI MAaTHAK M KaJIbLMM: nosiokeHue B llepuonnueckoil cucreMe xummudeckux snemeHtoB JI. M. Menzeneesa,
CTPOEHHE MX aTOMOB, HaXOXKJEHHUE B Npupoje. PU3N4ecKue U XMMUYECKHUE CBOMCTBA MAarHus M Kajaplus. BakHeuIne COeIMHEHUs KanbLus U
Maraust (OKCua, F’UAPOKCHL, COJIN), CBOIMCTBA, IpUMeHEHHE. JKeCTKOCTh BO/bI M CIIOCOOBI ee ycTpaHeHus. KpyroBopot kainblius B IpUpOJIE.

Amromunuil: nonoxxenune B Ilepuonmyeckoin cucreme xumuueckux vieMeHToB . M. MenzaeneeBa, CTpoeHHE aToMa, HaxXxOXJIECHUE B
npupoje. Guznyeckre U XUMUYECKHE CBOMCTBA amtoMUHUA. AMDOTEpHBIE CBOMCTBA OKCHIA U THAPOKCcHIA almtoMuHus. [IpumeHenne aaroMuHus
U €ro CIIJIaBOB.

Memannwt b-epynn

OOm1ast XxapakTepucTuKa MeTauioB b-rpynn (mo6ouHsIX noArpymnm): nosuoxxenue B Ilepuoguueckoi cucteme xumMuueckux siemeHTon . W.
MenieneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB. SIBJI€HHE «IIpOBaia» 3JIEKTPOHA Ha IPUMEpPE CTPOSHUsI aTOMOB XpoMa, Meliu, cepedpa. BaneHTHbIe
COCTOSIHMSI aTOMOB d-3JIEMEHTOB, CTENEHH OKHCIEHUS aTOMOB B COEAMHEHUSX. 3aBHUCHUMOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U
THIPOKCUIOB METAVIOB OT 3HA4YEHMsI CTENEHM OKHCICHHUS JJIEMEHTa B COEIMHEHHMU (Ha IMpuUMepe coelunHeHud xpoma). IlepBoHauanbHbIE
MIPEACTABJICHUS O KOMIUIEKCHBIX COCIMHEHUSX.

Menp 1 cepeOpo: CTpOEHHE aTOMOB, CTENEHH OKHcieHHsA. OOIue KpaTkue MpeicTaBlIeHUs O (U3NYECKUX M XUMHUYECKHUX CBOMCTBAX
MIPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCHUIAX, TUIPOKCUIAX U COJISIX, UX nmpuMeHeHuH. [IpenctaBnenus o0
aMMHauYHbIX KOMIUIeKcax cepedpa u meau. KauecTBeHHbIe peakiiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHHe aToMa, CTeNeHb OKHCICHHS. XapaKTepUCTUKa (PU3MUECKUX U XUMUYECKHUX CBOWCTB, IPUMEHEHHE, aM(OTEepHbIE CBOWCTBA
OKCHJIa U THUJIpOoKcH1a. KauecTBeHHbIE peakiuy Ha KaTUOHBI [IMHKA.

Kenezo: crpoenune aroma, creneHn okucieHusd. Haxoxnenune B mpuponae. Pusndeckue M XMMHUYECKHME CBOMCTBA Keje3a, IPUMEHEHUE.
buonoruueckas ponp xeneza. Okcuabl, runpokcunsl u conu xeneza (1) u xenesa (III), ux cocras, cBoiicTBa U moxydeHue. KauecTBeHHBIE
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peakiuu Ha KaTHOHBI kenesa (2+) u xenes3a (3+). UyryH u cranb — cijiaBsl jkese3a. [Ipon3BoaCcTBO UyryHa U cTanu. DKOJIOTHYECKUE MPOOIEMBI,
CBSI3aHHBIE C METAJUTYPrUYECKUMHU MPOU3BOJACTBAMMU.

DKCHEePUMEHTAIBHOE U3yUEHUE BEIECTB U SBJIICHUM:

O3HaKOMJIEHHE C 00pa3llaMyi METAIJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJEJIIMPOBAHNE METAJUIMYECKON KPUCTAININYECKON PELIETKH;

HW3YyYECHHUE B3aUMOJICVCTBHS METAJIOB C BOJOM, C PACTBOPAMHM COJIEM U KUCIIOT, UCCIIEIOBAHUE MPOLIECCOB IEKTPOIU3Aa PACTBOPOB XJIOPHUIA
meau (1) m noguaa kanus, KOppoO3UM METAIIIOB;

U3Yy4YeHHE OCOOCHHOCTEH B3aMMOIEHCTBUS OKCUAOB KaJIbIUs M HATPHS C BOJOW, UX THAPOKCUAOB — ¢ oKcuaoM yriepona (IV) u kucinoramu;

M3Yy4YEeHHE CBOICTB KapOOHATOB U TUIPOKAPOOHATOB KaNIbLIKA, KECTKON BOJIBI;

H3YyYECHHUE MTPOLIECCOB MOJYUYECHUS TUAPOKCHJIOB JKEJe3a, UX XUMUYECKUX CBOMCTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHMS KAY€CTBEHHBIX PEAKIMil HAa MOHBI (MarHus, KaJblMs, aTlOMUHUS, IIUHKA, kene3a (2+) u xeneza (3+),
Menu (2+);

HaOII0/IeHNE U ONTUCaHKe OKPAIMBAHUA [IJITAMEHH HOHAMM HATPHs, Kallusl U KaJbIINs;

uccienoBanre aM(QOTEPHBIX CBOMCTB THAPOKCH A allfoMUHUS, THIpokcuaa xpoma (I11) u ruapokcuma muHKa;

peLIEHHE KCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHenIlne MeTaibl U UX COSIUHECHUS.

XuMHUS U OKpPYKAKLIas cpeaa

BemecTBa 1 Marepuasibl B IOBCETHEBHOM JKM3HM 4ellOBeKa. BakHeliue BelecTBa U MaTepualbl, 001acTu ux npuMeHeHus. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBast momMoIp mpu XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

HoBbie MaTepuanbl 1 TEXHOJOTUU. [[pUHLIMIIBI «3EIEHON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XHMHS W 3J0POBbE. 3HAUEHHUE H3YYaEMbIX XMMHYECKUX BJIEMEHTOB M HUX COCAVMHEHUH s
(GYHKIIMOHUPOBAHMS OpraHu3Ma yenoBeka. [loHsaTHe 0 310pOBOM 00pase KU3HHU.

XUMHUECKOE 3arps3sHEHUE OKPYXKAIOIIEH Cpeibl. DKOJIOTHYECKUE TTPOOIEMbI, CBSI3aHHBIE C COSIMHEHUSIMH YTJIEPO/Ia, a30Ta, CEPBI, TIKEITBIX
MetasuioB. [lousarue o I1JIK. Posib XxuMuu B perieHun 3KOJIOTHIECKUX MPOOIIeM.

DKCIepUMEHTAILHOE U3yUeHUE BEIIECTB U SIBJICHMIA: O3HAKOMJIEHHE ¢ 00pa3llaMHu MaTepHalioB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepuaibl), OMpeIeTIeHHe KHUCIOTHOCTH MPHPOAHBIX BOJA, MOJEIMpPOBAHUE TMpolecca OOpa30BaHUS KHUCIOTHOTO JOXISA, HM3yYEHHE €ro
BO3JICMCTBUS HA MaTEPHUaIIbI.

IloBTOpEeHUEe U 00001IeHHE 3HAHUIT OCHOBHBIX pPa3/ieJioB KypcoB 8—9 kiiaccoB

[lepuoanueckuii 3akoH u lleproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEACTABICHHUIN O CTPOEHHUSI aTOMa. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX COCMHEHUH B IIEPUOJIAX U IPYIIIAX.

CtpoeHue BelecTBa B TBEPOM, KHIKOM U Ta3000pa3HOM COCTOSTHUU. Buapl XUMHUUeCKOW CBSI3M. 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPHUCTAJUTMYECKOMN PEIIETKH U BUJIa XUMUYECKOMN CBA3H.
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Knaccudukanuss XUMHUYECKMX peakuii MO pa3IWYHbIM Hpu3HaKaM. [IporHo3MpoBaHME BO3MOXKHOCTH IPOTEKAHUS XHUMHUYECKUX
HpeBpameHHﬁ B PA3JIMYHLBIX YCJIIOBUAX Ha OCHOBC HpeI[CTaBJIeHI/If/’I XUMHUYECKON KUHETUKH U TCPMOANHAMUKHU.

XUMHYECKHE Peakluu B pacTBopax. I'maponus comneit. Peakiiuy okuCIeHUs-BOCCTAHOBICHUS. DIEKTPOIIH3.

CBoiicTBa KHCJIOT, OCHOBAaHMH W COJEd B CBETE TMPEICTABICHUII 00 JJIEKTPOJMTHYECKOM IUCCOLMAIMU M  OKUCIUTEIbHO-
BOCCTaHOBHTEIILHBIX PEAKIHAX.

Meswcnpeomemmnuie ceazu

Peanuzanus MeXNpeaAMETHBIX CBSA3EW MPU M3YyYCHUU XUMHUH B 9 Kjacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX MTOHATHH, TaK ¥ MOHATHH, IPUHATHIX B OT/IEJIHBIX €CTECTBEHHBIX HAyKaX.

OOmmue ecTecTBEHHO-HAYYHBIE TIOHATHUS: SBJICHHE (IIPOLIECC), HAyYHBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(pUKAIINS,
MNEpUOANIHOCTD, Ha6JHOI[€HI/I€, SKCIICPUMCHT, MOACIUPOBAHUEC, USMEPCHUEC, MOACIIb, TCXHOJIOT'A, MAaTCPUAJIbI.

dusnka: BCIIECTBO, TECIO, (1)I/I3I/I‘-IGCKI/I€ BCJIIMYMHBI, €AWMHUIBI U3MCPCHUA, MacCcCa, O6"I)éM, KOJIMYCCTBO TCIJIOTBI, AaTOMbI W MOJICKYIJIBI,
arperaTHble COCTOSHHE BEIIECTBA, CTPOCHUE Ta30B, )KUAKOCTEH U TBEPIBIX (KPHUCTAUIMYECKUX) TEl, KPUCTAJUIMYECKas PEIeTKa, SJICKTPOH, SIpO
aToma, TMPOTOH, HEUTPOH, MOH, HYKJIHJ, HM30TONbI, KBAHTHI, PaJNOAKTUBHOCTH, alb(a-, OeTa- W raMMma-u3IydeHHe, SJICKTPHUYECKUN 3aps,
IIPOBOJHUKH, MOJTYIPOBOJAHUKH, TUIIEKTPUKHU, COJTHEUHBIH CIIEKTp, pa3jIoKeHHUE OEJIOro CBETa B CHEKTP.

buonorusi: skocucrema, Ouocdepa, ¢GoTocuHTE3, TMpoIecchl OOMEHa BEIIECTB, MHHEPAJIbHBIE YIOOPEHUS, MHKPOAIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIC BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHbIE IOPO/Ibl, T0JIE3HbIE HCKOIIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI, IIJIaHETa 3eMIIs.

TexHomorus: CTPOUTCIIBHBIC TCEXHOJIOTHH, CENbCKOXO031CTBEHHBIE TEXHOJIOTHMHU, TEXHOJIOI'Mn 3J'I€KTpOHHOI71 MPOMBIINIJICHHOCTH,
HAHOTCXHOJIOI'NHU.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA
(YTJIYBJIEHHBIA YPOBEHbD)

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIC PE3YybTaTbl OCBOCHUA IMPOTrpaMMbl OCHOBHOTO OGH.IGFO o6pa30BaH1/1;1 JOCTHUIalOTCA B XOJC o6yquM51 XUMHUHU B €IUHCTBC
yueOHOI M BOCIUTATENBHON JEATETBHOCTH O00pa30BaTENIbHOM OpPraHU3alMd B COOTBETCTBUH C  TPAAMLIMOHHBIMH  POCCHHCKUMH
COLIMOKYJIBTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, MIPUHSTHIMU B OOILECTBE MpaBUIaMH U HOPMaMH MOBEJCHHS U CIHOCOOCTBYIOT
MpoleccaM caMOMO3HAHUs, CAaMOPA3BUTHS U COITMATU3ANN 00YyUarOIUXCsl.

JImaHOCTHBIE PE3YIBTATHI OTPAKAIOT 'OTOBHOCTDH 06y11a}01111/1xcs[ PYKOBOACTBOBATHLCA CHUCTEMOM MO3UTHUBHBIX IOEHHOCTHBIX OpI/ICHTaHI/II\/JI u
paclipeHye OMbITa AEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpMoOTN4€eCKOro BOCTIUTAHMS

MPOSIBIIEHUE [IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HAYUHOMY M HUCTOPHUYECKOMY HACIEAMIO, TOHUMaHUE 3HAYCHUS
XUMHYECKOM HAaYKH Y TCXHOJIOTHUU B )KU3HU COBPEMCHHOI'O O6HI€CTB3., B pa3BUTHU 5 KOHOMHKHU Poccun m cBoero peruoHa,

2) rpaIaHCKOI0 BOCIIUTAHUS:

MPEJICTABJICHHE O COLMAIBHBIX HOpMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHWH B KOJUICKTHUBE, MPOSBICHUE KOMMYHUKATHBHOMN
KYJIbTYpPBI B pa3HOOOpPa3HOI COBMECTHOM JNESATENbHOCTH;

CTpEeMJIEHHE K B3aUMOIIOHMMAHUIO U B3aMOIIOMOIIIY B IIpoliecce y4eOHOM U BHEYyYeOHO! eI TeIbHOCTH;

TOTOBHOCTHb OCHHUBATE CBOC IMOBCACHUC U IMOCTYIIKHU CBOHX TOBapI/IHIef/'I C IMO3MIHUU HPABCTBCHHLIX U MPABOBBIX HOPM C YUCTOM OCO3HAHUA
MIOCJIEACTBUM ITOCTYIIKOB;

3) popMupoBaHUSs HEHHOCTH HAYYHOI0 O3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKONW PEaKIMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH U
HCO6XO}II/IMI>IC JJId IOHMMAaHUA CYIIHOCTHU HaquOﬁ KapTUHBI MUpa,

OCO3HaHME IIEHHOCTH HAayYHOI'O MO3HAHUS JUIS Pa3BUTUS KaXKJOTO YEIOBEKa M MPOM3BOIUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MecTa
HayKu «XHMHS» B CHCTEME HAy4HBIX IPEICTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOJBI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON U
TEXHOJIOTUYECKOW CPEION;

MO3HABaTeNbHAST MOTHBAIMSl M HHTEpeC K OOY4YeHHMIO, TOTOBHOCTb U CIOCOOHOCTh K CamMOpa3BUTHIO U C€aMOOOpa3OBaHUIO, K
HCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HaIlpaBJIEHHs U YPOBHS JAajbHEWIIero o0yueHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:
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OCO3HaHWE IEHHOCTH >HW3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 >KHU3HHU, OCO3HAHHE
MOCTICICTBU M HENpUATHE BPEIHBIX NPUBBIUCK (YIMOTPEOJICHHS alIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COONIOICHUS MpPaBUII
6e3OHaCHOCTI/I npu 06paH_[€HI/II/I C XUMHWYECCKUMU BCUICCTBAMU B y‘-Ie6HBIX " )KU3HCHHBIX CUTYalHAX,

5) TpyaoBoOro BocnuTaHus:

dhopMHUpOBaHKE IIEHHOCTHOTO OTHOIIEHUS K TPYAOBOH JCATEIHHOCTH KaK €CTECTBEHHOW MOTPEOHOCTH YEIOBEKa U K HUCCIEIOBATEIIBCKOM
JeSTeIbHOCTH KaK BRICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE WHTEpeca K MpodeccusiM, CBI3aHHBIM C XHMHEH, B TOM 4HclIe K mpodeccusM HaydHOU cdepbl, 0CO3HaHHE BO3MOKHOCTH
camopeau3aliu B 3Toi chepe;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

OCO3HAHHUC HCO6XOIII/IMOCTI/I OTHOIICHUSA K IPHUPOAC KaK NICTOYHUKY JKU3HU HaA 3GMJI€, OCHOBC €€ CylI€CCTBOBAHUA,

IOBBIICHUEC YPOBHA 3KOJIOTHYECKOU KYJIbTYPBI: HpI/IO6peTeHI/IC OIIbITa IIJIAHUPOBAHUA IMMOCTYIIKOB M OLUCHKH MX BO3MOXKHBIX HOCJICIICTBI/II;'I
JUIS OKpPY’KaloIllel cpe/ibl; OCO3HaHKE TTI00aIbHOIO XapaKTepa KOJOTHYECKUX MPOOJeM U MyTel UX PelleHus; ClIOCOOHOCTh MPUMEHSATh 3HAHMUS,
MoJIy4aeMble MPU U3YUYEHUU XUMHUH, JUIsI pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOILIEH Cpe/ioil; akTUBHOE HEMPUATUE ACUCTBUN, TPUHOCSIIUX Bpel
OKpY’KaloIllel Cpesie; OCO3HAHHME CBOEW POJIM KaK TpaxKAaHWHA M MOTPEOUTENIS B YCJIOBHUSX B3aWMOCBSI3M TPUPOJHOM, TEXHOJIOTUYECKOU H
COIII/IEL]IBHOI71 Cpca; TOTOBHOCTDb K Y4aCTHUIO B HpaKTquCKOﬁ ACATCIIbHOCTHU SKOJIOTHIECKOU HaIpaBJICHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yinbTaThl 00y4YaroMXCsl, OCBOMBLINX MTPOrpPaMMy 110 XMMHUHU OCHOBHOT'O OOIIET0 00pa30BaHusl, BKIIOYAIOT:

YCBOCHHME MEXIUCIUIUIMHAPHBIX (MEXIPEJAMETHBIX) TMOHATUN, OTpaKaloIIMX MaTepuajbHOE E€AMHCTBO MHpa M HpOLEcC NO3HAHUA
(BelecTBO, CBOMCTBO, SHEPIUs, SIBIEHUE, HAYUHbIH (DaKT, 3aKOHOMEPHOCTh, TMIIOTE3a, 3aKOH, TEOpUs, HaOII0IeHHe, U3MEpEeHHe, UCCIIeI0BaHuE,
AKCIIEPUMEHT U JIPYTHUe);

OBJIaJICHHE YHUBEPCAJIbHBIMH Y4YEOHBIMH JEHUCTBUAMU (IIO3HABATENIbHBIMM, KOMMYHUKATUBHBIMH, PETYISTHUBHBIMHU), Ba)KHBIMHU JUIS
MOBBIIIEHUS YPPEKTUBHOCTH OCBOEHUS COJEpKAaHUs yueOHOro npeaMera, (GOpMHUPOBAHUS KOMIIETEHIINH, a TaKKe MPOEKTHO-UCCIIE0BATENbCKOM
JeSITeIbHOCTH 00y4aroIuXCcs B Kypce XUMHH;

CIOCOOHOCTH MX MCHOJIb30BaTh B y4eOHOI1, M0O3HABATEIbHON U COLUAIIBHOMN MPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC NelCTBUS

Ba3oBble Jjoruyeckue a1eiicTBUA:
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YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOSHUH 3HAHMI: PACKPHIBATh CMBICII XMMUYECKUX MOHSITHH (BBIACIATH UX
CYIIECTBCHHbBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMH MOHATHIMHM); aHATU3UPOBATh, CPABHUBATH, 000011aTh, BHIOMPATH OCHOBAHU S
JUTS KITACCU(PUKALIMK M CUCTEMATHU3AINH XUMHUECKUX BEIIECTB U XMMHUECKUX PEaKIUi; YCTAaHABIMBATH MPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXKITY
O0BEKTaMU H3Y4YECHHsI; CTPOUTH JIOTMUECKHE pPacCyKIeHHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJOTHM); IpearaTh KPUTEPUU U BBISBIATDH
o0mirie 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B M3y4aeMbIX MpOIECCaxX U SBICHUSX; MPOBOAUTH BBIBOJBI M 3aKJIIOYCHHS; YMEHUS MPUMEHSITH B
mpoiiecce TMO3HAaHUSA TMOHATHS (MPEIMETHbIE W METalpPeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, WCIOJIb3yeMble B XHUMHH,
peoOpa3OBEIBATE MOJICIbHBIC MPEICTABICHUS — XUMHYECKH 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYecKas (GopMmyrna W ypaBHEHHE XUMHUYECCKOU
peaKuuu — MpHU peleHUH y4eOHBIX 3a7ay; ¢ YYEeTOM STUX MOJENbHBIX MPEACTABICHUN XapaKTepU30BaTh M3y4aeMble XMMHUECKHUE BEIEeCTBA U
XUMHUYECKHUE PEAKILIMHU.

ba3zoBble ucciienoBare/ibCKkue AeCTBUA (METOAbI HAYYHOI0 TO3HAHUSA BeLeCTB U SIBJICHUI):

YMEHHUS TMPUMEHSITh METOJbl HAYYHOTO IIO3HAHHUS BEIIECTB U SBJICHUM Ha IMIUPHUUYECKOM M TEOPETUYECKOM YpPOBHAX B Y4YEOHOU
[MO3HABATEJIbHOW U MTPOEKTHO-UCCIIE0BATENbCKOM ACSITEIIbHOCTH;

YMEHUS UCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U CAMOCTOSITEIbHO CTABUTh BOIPOCHI, aHATU3UPOBAThH
(dakThl, BBIABIATH W (OPMYIUPOBATH MPOOJIEMY, ONPEACHATh Ielb M 3aJadd, COOTBETCTBYIOIIHME PEUICHUIO IMPOOJIEMBbI; TpeiaraTh
OIMMCATEBHYIO WM OOBSICHUTEIBHYIO THUIIOTE3y M OCYIIECTBISATH €€ MPOBEPKY; YMECHHS MPOBOAHWTH M3MEPECHHS HEOOXOIMMBIX IMapaMeTpoB,
BBIUMCJICHHS, MOJETUPOBAaHUE, HAONIONCHUS U OSKCIEPUMEHTHI (pealbHble U MBICICHHBIC), CaMOCTOSTEIBHO MPOTHO3UPOBATH PE3YIbTATHI,
dbopMynupoBaTh 00001IEHNS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEACHHOTO OIBITA, UCCIEOBAHMS, COCTABIISITh OTYET O MPOJIEIaHHOMN paboTe;

Pa6ora ¢ undopmanmeii:

YMEHUS OPUEHTHUPOBATHCS B PA3JIMUHBIX HMCTOYHUKAX HHQPOpManuu (HAy4IHO-TIOMYJISIpHAS JIMTEpaTypa XHUMHUUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TTOCOOUs, pecypchl IHTepHeTa); aHAIU3UPOBaTh MHPOPMAIUIO U KPUTHUECKH OIEHUBATh €€ JOCTOBEPHOCTh H HEIPOTUBOPEUNBOCTD,
OTOMpaTh W HHTEPHPETUPOBATH HHPOPMAIUIO, 3HAUYMMYIO IS pelIeHHs Yy4eOHOW 3ajaud; yMEHHUs NIPUMEHATHb pPa3IUYHble METOIbl U
(hopMyIupOBaTh 3aMpPOCHI TIPHU MOUCKE U 0TOOpe MHPOPMAIIHH, HEOOXOAUMOMN JIJIsi BHIMIOJHEHUS y4eOHBIX 3aJ1a4; MCII0Jb30BaTh HH(POPMAIIMOHHO
KOMMYHUKATUBHBIE TEXHOJOTHU W PA3JIUYHBbIC TOWCKOBBIE CHCTEMBI, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy TMpeCcTaBICHUS
uHpopmanuu (cxembl, rpaduKu, AUArpaMMBbl, TaOIUIBI, PUCYHKH U ApyTrue GOpMBbI); YMEHUS HCIIOIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CpPEACTBA
paboTel ¢ XUMHYECKOH HHQOpMAIHel; MPUMEHATh MEXIpeaMeTHble ((U3MuecKue U MaTeMaTU4YecKue) 3HaKh M CHMBOJBI, (OPMYIIBI,
a00peBHaTyphl, HOMEHKJIATYPY, UCIIOJIB30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHUE CPE/ICTBA HATIISAHOCTH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIE JeHCTBUSA:

1) ymenust oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUN):
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MPEJCTaBIATh IOJIYUYCHHBIC PE3YJbTaThl IMO3HABATEILHOW JCSTEIBHOCTH B YCTHBIX M INHCHBMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C
Mpe3eHTAME PEe3yJbTATOB BBIMIOJHEHUS XUMHUYECKOTO JSKCIEpUMEHTa (MCCIIeIOBATENbCKOW TabOpaTOpPHON WIIM TPAKTHYECKOH padoThI,
y4e0HOTro MPOEKTa); B XOJe auaiora u (WIin) IUCKYCCHH 3a/1aBaTh BOIPOCH IO 00CYK1aeMOM TeMe U BBICKA3bIBATh UIACH, POPMYITUPOBATH CBOU
MIPEJUIOKEHUS] OTHOCUTEIHHO BBIOIHEHUS IPETIOKEHHOHN 3a/1a4H.

2) yMeHus y4eOHOT0 COTpYIHUYECTBA (TPyNIoBasi KOMMYHUKAIIHSA):

y4acTBOBaTh B T'PYNMOBBIX (hopMax padOTHI: TUIAHUPOBATH OPraHU3AlMI0 COBMECTHOW pabOThI, ONMPEIENSITh CBOIO POJIb, PACHPEICATh
3a/laud MEX]y WICHAMH TPYIIIBI; BBIMOIHATH CBOIO YacTh PabOThI, KOOPIUHUPOBATH CBOU JICHCTBHUS C NEHCTBUSMHU JPYTrUX WICHOB KOMAaHJFHI,
OIIPENIeNIATh KPUTEPUU IO OIICHKE KAavyeCTBa BBHIMOJIHEHHOW pabOThI; peliaTh BO3HUKAIONIME MPOOJIeMbl HA OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBaHUS TMO3UIIUH, y4aCTBOBATh B 00CYKICHUU, OOMEHE MHEHUSIMH, «MO3TOBOM IITYpPME» U IPYTHX (GOopMax B3aUMOJICHCTBUS.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

OBynaneHue YHUBEPCAIBHBIMH YUYE€OHBIMU PETYISTUBHBIMH JCHCTBUSIMH BKJIIOYAET pa3BUTHE CaMOOpPraHU3alld, CaMOKOHTPOJIA,
CaMOKOPPEKIINH, B TOM YHUCIIE:

YMEHHUSl pelIaTh y4eOHbIE W HCCIENOBATENbCKHE 33Jayl: CaMOCTOSATENBHO BBIOMPATh CIOCOO pemeHus y4eOHOW 3amayl (CpaBHUBATH
HECKOJIbKO BapHaHTOB pPELICHHs, BHIOMpATh HanOoliee MOAXOASIINNA C yUYeTOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB), IIIAHUPOBATH CBOIO
paboTy mpu pemieHun y4eOHOM MU MCCIeI0BaTENbCKON 3a/1auk; Ha OCHOBE MOJYYCHHBIX PE3yNbTaToB (OPMYIUPOBATh 0000IIEHUS U BBIBOBDI,
MMPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCOB; aHATM3UPOBATh PE3YJIbTAThl: COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILIECTBIISITH CAMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBAThH CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAaHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMBbl MO XMMHH OCHOBHOTO OOIIEro oOpa3oBaHHs Ha YIIIyOJIEHHOM ypOBHE MMEIOT oOliee
COJIepKaTeNIbHOE SAPO C MPEIMETHBIMU pe3ysbTaTaMud 0a30BOIO YPOBHS, COIVIACOBAHBI MEXJY CO000#, 4TO MO3BOJSET peaju30BBIBATH
yriyOJeHHOe U3yYeHHEe KaK B paMKaX OTJIENbHBIX KJIACCOB, TaK M B paMKax peaju3allMy MHIAUBHYalIbHbIX 00pa30BaTENbHbBIX TPAEKTOPHUI, B TOM
YHCIIe WCIOJB3Yys CETeBOE B3aMMOJCHCTBHE opraHm3anmuu. 1lo 3aBepmieHMH peanu3anud MPOTPaMMBl YTIYOJEHHOTO YPOBHS OOydaromiuecs
CMOT'YT ACTAJIBHEEC OCBOMTH MaTCpHall, OBJIAACTH PACIHHPECHHBIM KPYrom MOHATHH U MCTOHOB, pf€lIaThb 3aJadu 0oj1ee BBICOKOTO YPOBH:A
CIIOKHOCTHU.

[IpenmeTHble pe3yabTaThl BKIIOYAIOT: OCBOCHUE OO0YYarOIMMUCS HAyYHBIX 3HAHWM, YMEHUI M crOcOO0OB AEHCTBUM, cenupuyecKux s
HpeHMeTHOﬁ o0acTu ((XI/IMI/ISI)); OCHOBBI HAaY4YHOI'0O MBIINIJICHUSA, BHAbI JCATCIBHOCTH I10 IMOJTYYCHHUIO HOBOI'O 3HAHHWA, €0 HHTCPIIPETAlHHU,
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npeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX M PEATbHBIX J>KU3HCHHBIX YCIOBHSX; OOECIEYMBAIOT BO3MOXKHOCTBH YCIIEIITHOTO
oOydeHus Ha CIEAYIONIEM YPOBHE 00pa30BaHusl.

K xoHny oOyuenuss ¢ 8 knacce y oOydaromerocs OyayTr chopMHpoBaHBI CIEIYIOIIHE MPEIMETHBIE Pe3yJbTaThl W3YYCHHS] XUMHUU Ha
yrayOJIeHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, METall, HEMETAJlJI, AJFIOTPOIIUS, IPOCTOE
BEIIECTBO, CJIO)KHOE BEIECTBO, CMECh (OAHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHTENbHAas aTOMHas M MOJIEKYJsIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas AOJII XMMUYECKOTO JIEMEHTa B COCIUHEHUHU, MOJISPHBIM OO0BEM, OTHOCHTEIbHAS
IUIOTHOCTh Ta30B, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb, aM(OTEPHBII OKCHI, aM(POTEpHBIH THIPOKCHA, XMMHUYECKasl PEaKius, KIacCUPUKAIHS
peakuuii: peakuuu COECIUHEHMS], peaKlUU pa3okKeHHs], peaKlUi 3aMEeleHus], peaklul 0OMeHa, 9K30- U 3HJIOTEPMUYECKHE PEaKLUU; TEIJI0BON
3G deKT peakuuu; SAPO aToMa, HJIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOuTallb, pPaguyC aToMa, XMMHMYECKas CBs3b, MOJSIpHAs M HEMOJspHas
KOBQJIGHTHAsl CBsI3b, HOHHAs CBS3b, HOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi J0JIsl BEIeCTBa (MIPOLEHTHAs KOHLEHTpAlKs) B pacTBOPE, MOJISIpHAs
KOHIIGHTpAlLlMsl BEIIECTBA B PACTBOPE; JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, OKHUCIMWTEIN W BOCCTAHOBUTENN, OKHUCICHHE H
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METO]] JIEKTPOHHOTO OaslaHca;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUH U IPUMEHATDH 3TH ITOHATHS IIPU ONMCAHUU BEILECTB U X IIPEBPALLCHUI;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OTpEAEIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHHUSAX, CTENEHb OKHUCIEHHS JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OIPENEICHHOMY KjacCy CO€IMHEHUH Mo (opmynaM, BHABI XMMHUYECKOH CBS3M (KOBAJIEHTHON M WOHHOM) B
HEOPraHUYECKUX COCIUHEHMUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMsI MacChl BELECTB, IOCTOSHCTBA cocTaa, [lepmonmyeckoro 3akona JI. M. MenneneeBa, aToMHO-
MOJIEKYJISIPHOM TEOpHH, 3aKOHa ABOTaJpo U €ro CIEICTBUM, IPEICTaBICHUNA O HAyYHBIX METOJIaX MO3HAHUS, B TOM YHCII€ SKCIIEPUMEHTAIIBHBIX U
TEOPETUUYECKHX METOJIaX UCCIIEI0OBAaHUS BEIIECTB U U3YUEHUSI XMMHUECKUX PEaKLInii;

JEMOHCTPUPOBATh MOHMMAHUE IMEPUOJMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JJIEMEHTOB OT HX MojioxeHus B llepmonnueckoit
CUCTEME:

ONMCHIBAaTh U XapakTepu3oBaTh TabnmuuHyo ¢opmy I[leprogmueckoil cucTeMbl XMMHYECKHUX AJIEMEHTOB: pa3jinyaTh MOHSATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «rnoboynas noarpymnmna (b-rpynmna)y, «maible nepuob» U «O0IbIINE TEPUOIBI;

COOTHOCHUTh 00O3Ha4YeHHUs, KOTopbsle MMeroTcss B Tabmuue «llepuonnyeckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBay, c
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YHCII0 HIEKTPOHOB U pacIpeieieHUue X
IO 3JIEKTPOHHBIM CJIOSIM);
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OOBSCHATH CBSI3b MOJIOKEHUsI 3iieMeHTa B llepuoanueckoil cucteme c pacrpefesieHueM 3JIEKTPOHOB MO IHEPreTHYECKUM YPOBHSAM,
MOJTyPOBHSM M OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MEPHOIOB;

KJ1acCU(UIIUPOBATh XUMHUECKUE DJIEMEHTBI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUECKUE pPEaKuH (110 YUCIy M COCTaBYy y4YacTBYIOIIHMX B
peaKIu BEMIECTB, 0 TEIIIOBOMY d(hdekTy);

XapaKTepu30BaTh (OMUCHIBATh) (hU3MUECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BELIECTB: KUCIOPOAA, BOJOPOAA, BOJIbI, OOIIHE
XMMHUYECKHE CBOWCTBA OKCHIOB, KHCIIOT, OCHOBAaHUI W COJIEH, T€HETUYECKYIO CBSI3b MEXAY HHUMH, MOATBEPXKAas MPUMEPaMU MOJICKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIH;

OIMCHIBATh POJIb KUCIOPOJa, BOAOPOJIA U BOABI B MPUPOJHBIX MPOLIECCAX, B )KUBBIX OPraHU3Max, UX MPUMEHEHHUE B Pa3IMYHBIX OTPACIAX
MIPOMBIIIIJIEHHOCTH, BO3MOXXHOE UCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOIOTHUSX;

OOBSICHATH M TPOTHO3MPOBATH CBOMCTBA BEHIECTB B 3aBHCUMOCTH OT MX COCTaBa W CTPOCHHUS, BOSMOXKHOCTH HPOTEKAHUS XUMHUYECKHUX
MPEBPAILCHHUH B PA3TUYHBIX YCIOBUIX;

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYISAPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MOJSPHYIO MAacCy CMECH, MOJIbHYIO JOJII0 XUMHUYECKOIrO
3JIEMEHTa B COCJUHEHHH, MACCOBYIO JOJI0 XMMHUYECKOTo 3JIeMeHTa Mo (GopMylie COSAMHEHHUS, HaXOIUTh MPOCTEHIIylo GopMyiy BeElIecTBa IO
MAacCOBBIM HJIM MOJBHBIM JOJISIM 3JEMEHTOB, MacCOBYIO TOJIO BEIIECTBA B pAcTBOPE, MOJISPHYIO KOHIICHTPALMIO BEUIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUSM XUMHUECKOW PEaKIINH;

MPUMEHITh OCHOBHBIC ONEpAllMU MBICTUTENBHON NeATeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, O0OOIIeHHEe, CUCTeMAaTHU3allHIo,
KJIacCU(UKALIMIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — JUIS M3y4EHHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIUi, €CTeCTBEHHO-
Hay4YHbIE METOJbI TMO3HAHMS — HAOJIOJCHUE, H3MEPEHHE, MOJICITUPOBAHHE, YKCIIEPUMEHT (PEaNbHBI U MBICJICHHBIN) — JJIs1 OCBOCHHUSI Y4eOHOTO
COZIepIKAHUS;

PacKpbIBaTh CYIIHOCTH MPOILIECCOB OKHCIEHUS U BOCCTAHOBIICHHUS, COCTaBIATh YpPaBHEHHS MPOCTHIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii (MeTo0M AIIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBS3M MEXKIY pealbHO HAOMIONAeMBIMH XHUMHUYECKHMHU SIBICHUSMH M TPOIECCAMH, TPOHUCXOJSAIIUMH B MakKpo- M
MHUKPOMUPE, O0BACHATH IPHYUHBI MHOTO00Opa3Hs BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTHX YIEOHBIX MTPEIMETOB;

coOmroaTh mpaBuiia O6e3o0macHoi paboThl B 1a00paTopuu MPH UCHOIB30BAaHUM XMMUYECKOW MOCYAbl U 000py/AOBaHUs, a TAakKe MpaBHIia
oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUHM C WHCTPYKIMSMHU BBIMOJTHEHHS] JTaOOPATOPHBIX OMBITOB U MPAKTHYECKUX Pa0bOT MO MOJYYEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOIOPOJA W KUCIOPOJA), TIPUTOTOBICHUIO PACTBOPOB C OIPENEICHHOW MacCOBOM IOJIEH PacTBOPEHHOTO
BEIIECTBA, PEIICHHUIO dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHWMYECKUX COSIMHEHUI;

JI€MOHCTPUPOBATh BIIQJICHUE OCHOBAMHM XHMHYECKOH TI'PaMOTHOCTH, BKJIIOYAIONIEW YMEHHMs 0e30macHOro oOpalieHHs C BEIEeCTBAMH,
UCTOJIb3yEMbIMHU B IIOBCEIHEBHOM KHU3HM, a TAKXKE 3HAHUE MPABUJI IOBEJICHUS B IIEIAX COCPEKEHUS 37I0POBbs U OKPYKAIOLIEH cpeJibl.
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K koHmy oOyuenusi ¢ 9 knacce y oOydaromierocst OyayT c(hOPMHUPOBAHbBI CIEIYIOIIUE IPEIMETHbIC Pe3yJbTaThl HM3YyYCHUs XHMHU Ha
yr1yOJIeHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKMX IOHATHWA: XUMHUYECKMM 3JE€MEHT, aToM, MOJEKyJla, HWOH, KAaTHUOH, AaHHOH,
ANEKTPOOTPHUIATETILHOCTD, CTETIEHb OKUCIICHUSI, XUMUUECKasl Peakius, TeIIoBoi 3P deKT peakiiu, MoJib, MOJISIPHBIA 00BEM, pacTBoOp;

ANEKTPOJIUTHI, HEINCKTPOJIUTHI, SJICKTPOIUTAYECKAS AUCCOIUAINS, pPEaKIUd HOHHOTO OOMEHa, THJPOJU3 COoJieH, OOpaThMble H
HeoOpaTHMbIe PEeaKIINH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, DJICKTPOJIN3,
aJoTponus, aMm(pOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, MOHHAS, METAJUIMYECKas), MEKMOJIEKYJISIpHbIE B3aUMOAECUCTBUS (BOJOPOIHAS
CBsI3b, CHIIBI Ban-nep-Baanbca), KOMIUIEKCHBIE COEAMHEHUS], KPUCTAJUIMYECKUE PEHIeTKH (MIPUMUTHBHAs KyOudeckasi, 00bEMHO-IIEHTPUPOBAHHAS
KyOu4eckas, TpaHeleHTPUPOBaHHAs KyOMYecKas, TeKCAaroHajbHAas IUIOTHOYMAKOBAHHAS), KOPPO3UsSI METAIOB, CIUIABBI, CKOPOCTh XUMHYECKOM
peaKuru, KaTajau3, XMMUYECKOE PABHOBECUE, AJIEMEHTBI XUMHUYECKONM TEPMOJMHAMUKH KaK OJTHOM M3 TEOPETUYECKUX OCHOB Xxumuu; [1J1K;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHI U IPUMEHATH 3TU MOHATHUS [IPU ONKUCAHUM BEIIECTB U UX MIPEBPAILCHUI;

UCIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHHS (JOPMYJTI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUi;

ONPEAEIISTh BAICHTHOCTDh U CTENIEHb OKUCJIEHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, IPUHAICKHOCTh BEIIECTB K
OTIpEICTICHHOMY KJIACCYy COCTUHEHHWH 1o (GopMyiaM, BHIbI XHUMHYECKOW CBS3HM (KOBAJICHTHON, MOHHOH, METAIUTMYECKON) B HEOPTraHUYECKHX
COEIMHEHUSX, 3aps/ HOHA 0 XMMHUUYECKOI (opMyIie, XapakTep Cpelibl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COCIMHEHUH, TUIT KPUCTAIITMYECK Oi
pELIeTKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona /. . MenaeneeBa u 1IEMOHCTPUPOBATH €r0 MOHUMAaHUE:

OMHCHIBATh U XapaKTepU30BaTh TaOIUuHy0 GopmMy [leprnoandeckoil CHCTEMbI XUMHUYECKUX JIEMEHTOB: Pa3iMuaTh MOHATUS «A-Tpymma» u
«b-rpynmnay, «Mainsie Neprob» U «OONbIINE TEPUOIBIY;

OOBSICHSITH CBSI3b MOJIOKEHHsI dleMeHTa B llepuoamdeckoil cucTteMe ¢ pachpeleleHHeM SJIEKTPOHOB IO SHEPreTHYEeCKUM YPOBHSIM,
MOAYPOBHSIM U OpOUTAJISIM aTOMOB TEPBHIX YETHIPEX MEPHUOJIOB;

BBIJICJISITH  OOIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB JJIEMEHTOB W HMX COEIWHEHHM (KHUCIOTHO-OCHOBHBIX W OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB OKCHIOB U TUAPOKCHJIOB) B IIpE/Ieiax MalblX NEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

pacKpbIBaTh CMBICII TEOPUU DJIEKTPOJUTHUYECKOM JUCCOLMALMM, 3aKkOHa l'ecca M €ro CIeICTBUM, 3aKOHAa JEUCTBYIOIHUX Macc,
3aKOHOMEPHOCTE HM3MEHEHUsI CKOPOCTH XHUMHUYECKOW peaklMu, HAMpaBJICHUS CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
pa3IuyYHbIX (haKTOPOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIMH (110 YHCIy W COCTaBY y4YacCTBYIOIIHUX B
pEeaKuy BEIIEeCTB, MO TEMI0oBOMY 3(p(}EKTy, MO arperaTHOMY COCTOSIHHIO PEareHTOB, MO0 W3MEHEHUIO CTENeHEW OKUCICHUS XHMHUYECKUX
3JIEMEHTOB, IO 0OPATUMOCTH, TI0 YUaCTHUIO KaTaanu3aTopa);
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XapaKTepu30BaTh (OMUCHIBATH) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB HEOPIaHUYECKUX COCAMHEHMM, MOATBEpKas
9TO OMMCAHKE IPUMEPAMHU MOJIEKYJISPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIU;

COCTaBJISATh YPaBHEHHUS: DJIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIIOT, IIEJIOYEH W COJIEH; TOJHBIE U COKpAIIEHHbIE YPAaBHEHUS pEaKLUl
MOHHOT'0 00MEHA; peaKIIHii, MOATBEPKIAIOLINX CYIIECTBOBAaHNE FT€HETHUECKON CBA3H MEXKIY BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh IMPOLECCOB THAPOIU3a COJIEH MOCPEICTBOM COCTABIICHUSI KPATKUX MOHHBIX U MOJIEKYJSPHBIX YpaBHEHHH peakiuii,
CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA OCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCa ATHX PeaKIuii;

IIPEICKa3bIBATh XapaKTep Cpebl B BOJHBIX pacTBOpax COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, rpaduT, aimas, KpeMHHU, 60p,
a3oT, ¢ochop, cepa, XJI0Op, HATPHUM, KAIUWA, MAarHUM, KalblUW, aTFOMUHUN, XKEJIe30, MeIb, IIUHK, cepeOpo) U 0Opa3OBaHHBIX MUMHU CIOKHBIX
BELIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (aMMHaK, XJIOPOBOAOPOJ, cepoBoaopoi, okcuabl yraepoaa (1, IV), kpemuus (IV), azora (I, 11, 111,
IV, V) u docdopa (111, V), ceprr (IV, VI), cepaucras, cepHas, a3otHas, (ochopHas, yrojbHasi, KDEMHHEBAs] KUCIOTBI, OKCUIBI U THIPOKCH/IBI
MetaiioB [A—IA-rpynmn, antomunus, menu (1I), nunka, xenesa (11 u III));

MOSICHATH COCTaB, OTHEIbHBIE CIOCOOBI MOMTYYEHHs] U CBOMCTBA CIOXHBIX BEIIECTB (KUCIOPOACOJEpKAIINE KUCIOTHI XJI0pa, a30THUCTas,
OopHasi, yKCycHasi KHCIIOTHI M UX CoJH, Tanoreau sl kpemuus (IV) u dpocdopa (I u V), okcua u ruapoxcun xpoma (111), nepmanranar kanms;

OIMCHIBATh POJIb BAXHEUIINX M3Y4aeMbIX BELIECTB B MPUPOIHBIX MPOLIECCAX, BIUSHUE HA )KUBbIE OPraHU3Mbl, IPUMEHEHUE B Pa3IMUHbIX
OTpaciiAX 5KOHOMUKHU, UCTIOJIH30BAHUE JIJISI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUH;

MIPOBOANUTh pPEaKlUu, MOATBEPKAAIOIINE KAaYEeCTBEHHBI COCTAB Pa3jMYHBIX BEUIECTB, PACMO3HABATh OMBITHBIM IYTEM COJepKalluecs B
BOJHBIX PacTBOpax MOHBL: XJOPUI-, OpOMHI-, HOAUN-, CyIb(aT-, pocdar-, KapOOHAT-, CUIMKAT-, CYIbPUT-, CYyIbPUA-, HUTPAT- 1 HUTPUT-UOHBI,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIUs, aTIOMUAHUS, *Kene3a (2+) u xkenes3a (3+), menu (2+), IMHKA;

OOBSICHATH M HPOTHO3MPOBATH CBOWCTBA BAXXHEWMIIMX HM3y4aeMbIX BELIECTB B 3aBUCHMOCTH OT WX COCTaBa U CTPOEHUS, MPUMEHEHHE
BEUIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTb IPOTEKaHHS XUMHUYECKHX IPEBPALICHUI B pa3IMYHBIX YCIOBUSAX HAa OCHOBE
PacCMOTPEHHBIX 3JIEMEHTOB XUMUYECKON KUHETUKHU U TEPMOJNHAMUKHY;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJII0 XMMHUYECKOIrO 3JeMeHTa Mo (opmyre
COEUHEHMS, MACCOBYIO JOJI BEUIECTBA B PAacTBOPE, MOJBHYIO JOJIK0 XMMHUYECKOTO JJIEMEHTA B COEAUHEHHH, MOJIIPHYIO KOHIIEHTPALUIO
BEIIECTBA B PacTBOpPE, HAXOJUTh MPOCTEUIIYI0 (OpPMYIy BELIECTBa MO MAcCOBBIM WJIM MOJBHBIM JIOJISIM 3J€MEHTOB, IMPOBOJUTH PACUYETHI IO
YpaBHEHUSIM XUMHYECKHUX PEAKIMi ¢ yueTOM HeJ0CTaTKa OJIHOTO U3 PEareHTOB, MPAKTUUECKOI0 BbIX0/a MPOIYKTa, 3HAUE€HUs TerioBoro 3¢dekra
peaxiuu, onpeneisiTh COCTaB CMECEi;

coOnoaTh npaBuiia 6€30MacHOi paboThl B 1a0OPaTOPUH MPHU HCIOIB30BAaHUM XUMHUYECKON MOCYAbI M 00OPYAOBaHMs, a TaKkXKe MpaBuiia
oOpallleHusl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMH BBIIIOJHEHHUS JIAOOPATOPHBIX OIMBITOB M MPAKTUYECKHX PAOOT IO MOJYyYEHUIO U
coOMpaHn0 ra3000pa3HBIX BEHIECTB (aMMHUAKa M YIIEKUCIOTO Ta3a) M PEUICHUI0 SKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM Kypca, MPEICTaBIATh
pe3yNbTaThl FKCIIEPUMEHTA B (hOpME BBIBOJIOB, 10Ka3aTEIbCTB, IPaQUKOB, TAOJIUIL U BBISIBIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;
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MPUMEHSTh OCHOBHBIC OTEpPAIIMH MBICIUTEIBHON JCATEIBHOCTH (aHAIN3 M CHHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATH3AIHIO, BBISBICHHE
MPUYUHHO-CIICACTBCHHBIX CBSI3€I71) IIpru H3YYCHUH CBOIICTB BCIIECCTB U XUMHUUYCCKUX peaKLII/If/’I, BJIAACTh C€CTCCTBCHHO-HAYYHBIMHU MCTOJaMHU
Mo3HaHUs (HAOII0ICHNE, I3MEPEHUE, MOJISIIMPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIN ),

MPUMEHSTH IMpaBHiia 0€30MacHOr0 OOpallleHHsl ¢ BEIIECTBAMH, UCIIOIB3yeMbIMU B TOBCEJIHEBHOW XH3HH, MPAaBHUJIA MOBEICHUS B ILEISIX
cOepex)eHHsI 3JI0pPOBbSl M OKpYKAIOIIed NMPUPOIHOIN cpellbl, TOHUMATh Bpell (OMacHOCTh) BO3JCHCTBHS Ha JKMBBIC OPTaHU3MBI ONPEICIICHHBIX
BEIIECTB, MOSICHATh HAa MPUMEPAX CIIOCOOBI YMEHBIIEHUS M MPEIOTBPAIEHUS UX BPEIHOTO BO3ACHUCTBUS, 3HAUYCHHUE KHUPOB, OCIKOB, YIIICBOIOB
1T OpraHu3Ma YeJIOBeKa;

WCIIOJIB30BaTh TIOJYYCHHBIC TpEACTaBiIeHUs O chepax NpoPecCHOHANTBHON NEATEIPHOCTH, CBS3aHHBIX C HAayKOH M COBPEMEHHBIMHU
TEXHOJIOTUSIMH, KaK OCHOBY JUIsl TPO(ECCHOHAIBHONH OpPUCHTAIMM M JJIsi OCO3HAHHOTO BhIOOpa XMMHUHU KaK MPOQHIBHOTO MpeaMeTa IpH
MIPOJIOJHKCHUH O0YYCHHUS HA YPOBHE CpPEIHEro 00IIero o0pa3oBaHus;

yY4acTBOBaTb BO BHeypOLIHOf/i HpOCKTHO-I/ICCJIGI[OBaTeJII)CKOfI ACATCIIBHOCTU XUMHAYECKON U XHUMHKO-3KOJIOTHYECKOU HaITpaBJICHHOCTH,
NPUOOPECTH OIBIT TPOBEICHUS YYEOHBIX HCCIICIOBAaHUI B YCIOBHSIX OOpa30BaTENbHBIX OpraHM3alvi, a TaKXKe OpraHu3aluil (LEHTPOB)
JOTIOJTHUTEIBHOTO 00pa30BaHUs JACTEH.
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TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
IEeATEIILHOCTH YeI0BeKa
BemecTBa 1 XuMu4ueckue
1.2 28 1
peakumn
Htoro no pazneny 38
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcunbl
Bonopoa. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bona. PactBopsl. [Tousarue 00
23 P 18 1 1
OCHOBaHHUIX
OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro mo pazneny 61

Pazpnen 3. llepnonnyeckuii 3axkoH u [lepuoguyeckas cucrema xummniueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Tepuonnueckuii 3aKOH U

18
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Ilepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue atoma

XUMHYeCKas CBA3b.

3.2 OxucIuTEeNHHO- 16
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
Hroro no pazueny 34
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LN (POBbLIE)

Ne i/m Konrposbnsie  IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTsbI
Pa3zne 1. BenrecTBO M XUMHYeCKasi peakius
11 [ToBTrOopenue u yriy0OiaeHue 3HaHHA O 8
' BEIECTBE
12 OcHOBHBIE 3aKOHOMePHOCTI/I MPOTEKAHHS 1 1 1
XUMHYECKHX PEeaKkIuit
13 DNeKTpOIUTHYECKAs JTUCCOLHALINS. 1 1 5
XUMHUECKUE peakly B pacTBOpax
Wroro mo paszneny 36
Pa3pen 2. HemeTa/sibl M HX COeIUHEHU ST
21 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' snementoB VIIA-rpymisl. [anorens:
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEZIMHEHUs
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 12 1
COEZIMHEHUs
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 13 1 2
KPEMHHI, UX coenuHeHnus. bop
Hroro no pasneny 43
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Pa3gen 3. MeTaajbl M HX COeIUHEHUA

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 22 1 2
Hroro no pazueny 32
Paznen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI KOJIOTHYECKON TPaMOTHOCTH
Uroro no pazneny )
Pasznea 5. O0001menne 3HaAHUI
5.1 [ToBTOpeHUe 1 06001IeHNE 3HAHUT 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiaccoB
Htoro no pazneny 10
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 4 11
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INIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosan4yectBo 4yacos Jara DJIeKTpOHHbIe HU(pPOBbIE
Ne i/ Tema Ypoka KOHTpOJ’IbHLIe HpaKTuquKHe 06pa30BaTeJILHbIe
Bcero U3y4YeHUs
padoThI padoThI pecypchl
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1 Bubnuorexa LIOK
yeJIoBeKa https://m.edsoo.ru/7f41837c
[TonsiTe 06 UCTOPUM BO3HUKHOBEHUS U
2 Pa3BUTHUS XUMHUHU. XUMUS B CHCTEME 1 Bubmzorexa HOK
https://m.edsoo.ru/7f41837c
HayK
3 Tena u BemecrBa. Pusnyeckue u 1 bubanoreka [JOK
XHUMHUYECKHUE CBOWCTBA BEILIECTB https://m.edsoo.ru/7f41837c
4 dusznueckre U XUMHUYECKUE SIBICHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
[ToHsITHE O TEOPETUYECKUX METOAAX
5 MO3HAHUS B €CTECTBEHHBIX HayKax. 1 Bubmorexa HOK
. https://m.edsoo.ru/7f41837c
HcTouHnky XuMH4YeCcKoil nHGopMamu
IIpencraBnenus 0 HAyYHOM MTO3HAHUH
Ha YMIIUPUIECKOM YPOBHE:
HaOII0IeHUE, U3MEpPEHUeE,
5 SKCIIEPUMEHT, MOJICTTUPOBAHUE. 1 Bu6nmorexa [TOK
[ToHsiTHE O MeTOIaX PAOOTHI C https://m.edsoo.ru/7f41837c
XAUMHUYECKAMH BEIIECTBAMHU.
OO6opynoBaHue MIKOJIBHOW XUMHUYECKON
nabopaTopun
7 [IpakTuueckas padora Ne 1 o treme 1 1 bubmuorexa [IOK
"TIpaBusia paboThI B 1abopaTopuu U https://m.edso0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

npuéMbl 00palIeHHUs ¢ Ta0OPaTOPHBIM
obopynoBanuem"

8 YucThle BemecTBa U CMECH bubmorexa LIOK
https://m.edsoo.ru/7f41837c
9 Crioco0sbI pa3aeseHus cMece bubmorexa [IOK
https://m.edsoo.ru/7f41837c
[IpakTuueckas padora Ne 2 o treme
10 "Paznenenne cmeceit (Ha nmpumepe bubmorexa LIOK
y | https://m.edsoo.ru/7f41837¢c
OUYMCTKH TOBAPEHHOM COJIN)
bubnunoreka LIOK
11 A
TOMBI M MOTICIAIH https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
12 X
FIMHHCCIHE STEMEHTR! https://m.edsoo.ru/7f41837c
13 [Ipocteie 1 cnoxHbIE BeLleCTBa bubmorexa HOK
https://m.edsoo.ru/7f41837c
14 BemectBa mosiekynsipHOTO U bubmmoreka [JOK
HEMOJIEKYJISIPHOTO CTPOCHUS https://m.edsoo.ru/7f41837c
15 Xumuueckasi hopmyna. BaneHTHOCTb bubnnorexa [JOK
aTOMOB XMMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/7f41837c
16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB bubmorexa [OK
https://m.edsoo.ru/7f41837c
17 Omnpenenenne BaJICHTHOCTH aTOMOB I10 bubmuoteka [IOK
dbopMyiamM OMHAPHBIX COCAMHEHUI https://m.edsoo.ru/7f41837c
18 OTHOCuTENBHAs aTOMHAs Macca. bubnmnorexa [JOK
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/7f41837c
BrrurcneHuss OTHOCHTEITBLHOM
19 MOJIEKYJIIPHON MaccChl BEILIECTB, bu6muoreka [JOK

MOJ'ISIpHOI\/II MacCcChbl, MacCChl BEIIECTB U
KOJIMYECTBA BCIIICCTBA
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MaccoBas J0JIA XUMHYCCKOI'0O 3JIEMCHTA

bu6nmmoreka [IOK

20
B COEIUHEHUN https://m.edsoo.ru/7f41837c
Brraucnenns MaccoBoOM J0JIH
21 XUMHUYECKOT0 dJIEMEHTa 10 (hopMyIie Bubmorexa HOK
https://m.edsoo.ru/7f41837c
COEIMHEHUS
Haxoxnenue npocreiiiei popmyInbt
22 BEIIECTBA I10 MACCOBEIM JOJISIM Bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
2JIEMEHTOB
Boruncnenus npocreiiieit popmMysl
23 BEIIECTBA [0 MAaCCOBBLIM MJIM MOJIBbHBIM Bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
JIOJISIM 3JIEMEHTOB
bubnunoreka LIOK
24 K .M
OIHCCTRO Betliectsa. VIoTb https://m.edsoo.ru/7f41837c
o5 BzaunMocBsI3b KOIU4eCTBa, MAacChl U Bbu6anorexa [IOK
YKCiIa CTPYKTYPHBIX €AMHUI] BEIIECTBA https://m.edsoo.ru/7f41837c
26 MoutsipHas Macca CMECH BEIIIeCTB bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
7 MoabHas g0 XUMHYISCKOT0 dJIEMEHTA Bubnuoreka [IIOK
B COEIMHEHUU https://m.edsoo0.ru/7f41837¢c
Haxosxnenue npocreiinieit hopMyIbl
28 BeEIIECTBA IO MEJ'ILHBIM non(;b;Mp > bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
3JIEMEHTOB
29 XHUMUYECKHE ABICHUA. XUMHUYECKast bubnuorexa [IOK
peakuus u e€ Npu3HaKH https://m.edsoo.ru/7f41837c
30 3aK0OH COXpaHEHUs1 MAaCChl BEIIECTB Bubmorexa HOK
https://m.edsoo.ru/7f41837c
31 ATOMHO-MoJeKysipHast Teopust. K13Hb Bbubnuorexa [LIOK

U pesarenbHocTs M. B. JIoMmoHOCOBa
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bubnunorexa LIOK

2 X
3 HMITHCCIHC ypaBHeHHA https://m.edsoo.ru/7f41837c
33 Tumbl XUMHUYECKUX PEaKIIHil bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM
34 KOJIMYECTBA U MACCHI HCXOHBIX bubnnorexa LIOK
https://m.edsoo.ru/7f41837c
BEIIIECTB WUJIU TIPOYKTOB PEAKIIUN
Borurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
35 BEIIECTBA, MACCHI 110 H3BECTHOMY Bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
KOJIMUECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEaKIINH
Borurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTMIEeCTBA
36 BEIIIECTBA, MACCHI 110 U3BECTHOMY Bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
KOJIMUECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEaKIINH
N bu6nmorexa LIOK
37 0000
ODIICHHEC I CHCTCMATH3ATIL SHARIH https://m.edsoo.ru/7f41837c
38 Konrtponbnas pabora Ne 1 o Teme 1 bubmuoreka [IOK
"BerecTBa 1 XUMHUYECKHE peakiuu' https://m.edsoo.ru/7f41837c
39 Boznyx — cmecs razos. [lonstue o bubnmnoreka HOK
rasax. https://m.edsoo.ru/7f41837c
40 3akoH ABorajJipo. MoJsipHbIi 00bEM bubnuoteka [JOK
rasoB https://m.edso0.ru/7f41837¢c
Brruncnenus o0bEMa, KOJIMUeCTBA
41 BEIL[ECTBA ra3a Mo U3BECTHOMY €r0 bubnnorexa [JOK
. https://m.edso0o.ru/7f41837c
KOJIMYECTBY BEIECTBA, 00bEMY
42 OTHOCHUTENbHAS IIOTHOCTH I'a30B but6mmoreka [IOK
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Brruncienust OTHOCUTEILHOU

https://m.edsoo.ru/7f41837c
bub6nmoreka [IOK

43
IUIOTHOCTH T'a30B https://m.edsoo.ru/7f41837c
OrnpezesieHre OTHOCUTEIIbHON
44 MOJICKYJISIPHOM MacChl ra3000pa3Horo Bbubmuorexa [IOK
BEIIECTBA 110 U3BECTHOI https://m.edsoo.ru/7f41837c
OTHOCHUTEIIbHOM MJIOTHOCTH
Brrurcnenuss OTHOCHTEBHOM
45 MOJIEKYJIIPHOM MACChI ras3a 1o Bubmorexa HOK
. . https://m.edso0.ru/7f41837¢c
W3BECTHON OTHOCHTEIHHOU TUIOTHOCTH
16 OO6BEMHBIE OTHOLIEHUS Ta30B PU bu6nmorexa LIOK
XUMHUYECKHX PEAKIIHMIX https://m.edsoo.ru/7f41837c
47 Boruncnenus 006EMOB ra3oB 1Mo bubnnoreka [JOK
YPaBHEHHIO XUMHUYECKOU peaKIuu https://m.edsoo.ru/7f41837c
48 Kucnopon — snemeHT u npocroe Bu6moteka [JOK
BEIIECTBO https://m.edsoo.ru/7f41837c
bu6mmoreka IIOK
49 O
KCHb! https://m.edsoo.ru/7f41837c
50 CrniocoObl noy4eHus KUCI0po/ia B bubimoreka [JOK
7ab0paTOPUX U MPOMBIIUICHHOCTH https://m.edsoo.ru/7f41837c
[TpakTuyeckas padora Ne 3 o Teme
51 "ITonyuenue u cobupanue KUCIopoaa bubmiorexa LIOK
. ’ https://m.edso0.ru/7f41837c
W3YYCHHE €r0 CBOWCTB
52 KpyroBopot kuciopoia B mpupoie bubmmorexa LJOK
https://m.edsoo.ru/7f41837c
53 O30H — amIoTponHas MOAU(PUKALIHS Bu6morexa ITOK
KHCIIOpOJ1a https://m.edso0.ru/7f41837¢c
54 TennoBoii 3¢ hexT XuMuIecKoit bubmuorexa [IOK
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pEeaKIMK, TEPMOXHUMHUICCKHE
YpaBHEHUS, PK30- U IHJOTCPMUUYECKHE
peaKIu

https://m.edsoo.ru/7f41837c

Tomumso. Mcnions3oBanue yris u

55 MeTaHa B KQ4eCTBE TOILJINBA. bubmaorexa LIOK
https://m.edso0.ru/7f41837c
3arpsi3HEHUE BO3yXa.
BbrunciieHus mo ypaBHEHUSIM
XUMHYCCKON PEaKIuK: KOJTHYSCTBA
56 BEIISCTBA, 00BEMa, MAaCCHI 110 Bu6nmorexa [TOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edso0.ru/7f41837c
00BEMY, Macce pearcHTOB MU
IPOJIYKTOB PEAKIIUU
57 KonTponsHas padora Ne 2 o Teme 1 Bbubnnorexa [IOK
"Bo3ayx. Kuciopoa. Oxcusr" https://m.edsoo.ru/7f41837c
58 Bomopon — snemMeHT u pocToe Bu6nuorexa LIOK
BEIIIECTBO https://m.edso0.ru/7f41837c
59 CriocoObI moTy4eHus BOAOpoia B Bubnuoreka LIOK
7a00paTOPUU ¥ MPOMBIIUIECHHOCTH https://m.edso0.ru/7f41837c
[IpakTuueckas padbora Ne 4 o reme
60 "TTomrydenue u coOMpaHue BOIOPO/IA, BH6H_HOTeKa LOK
. https://m.edsoo.ru/7f41837c
W3YYEHHE €ro CBOMCTB
61 Hcnonb30Banne BOJAOPOIA B KA4eCTBE Bu6nuorexa [IOK
TOIUIABA https://m.edso0.ru/7f41837c
62 [Monstue o xucnorax u coisx. Cocran Bu6nmorexa [{OK
KUCJIOT U COJICH https://m.edsoo.ru/7f41837c
Brruucienus o0b€Ma, KOJIHYECTBA
63 BEIIECTBA ra3a Mo U3BECTHOMY €0 Bubmuorexa IOK

KOJINYECTBY BEIIECTBA HIIU 00BEMY
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Brrunciaenus 00EMOB ra3oB 110

bu6nmmoreka [IOK

o4 YPaBHEHHIO XUMHUYECKOU peaKIuu https://m.edsoo.ru/7f41837c
Borurcnenus mo ypaBHEHUSIM
XUMHUYECKON PeaKIMK: KOJTNIeCTBA
65 BellecTBa, 00bEMa, Macchl Mo Bu6mmorexa [IOK
U3BECTHOMY KOJINYECTBY BEIECTBA, https://m.edsoo.ru/7f41837c
00BEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIUU
66 ®duznyeckue cCBoicTBa Bojbl. Bona B Bbu6nunoreka LIOK
pUpoIC https://m.edsoo.ru/7f41837c
67 AHaM3 ¥ CHHTE3 — METOJIbI H3yUCHHUS Bu6mmorexa [{OK
cocTaBa BOJIbI https://m.edso0.ru/7f41837c
68 XUMHAYECKHE CBOICTBA BOJIBI Bubnnorexa [JOK
https://m.edso0.ru/7f41837c
. bubmuoreka [{OK
09 Coctan ochoBaiii https://m.edsc%.ru/7f41837c
70 PactBopbl. PacTBOprMOCTE BellecTB B Bu6nmorexa [{OK
BOJIC https://m.edso0.ru/7f41837c
Haceimmennsie 1 HEHACHIICHHEIE,
71 KOHLEHTPUPOBAHHBIE U pa30aBlIeHHbIE BH6H_HOTeKa HOK
https://m.edso0.ru/7f41837c
PacTBOPBI
Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
7 pacTBOPOB: MaccoBas JOJIS Bu6mmotexa IIOK
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAS https://m.edsoo.ru/7f41837c
KOHIICHTPAITHS
[IpakTuueckas padota Ne 5 o Teme
73 "IIpuroToBiE€HNE PaCTBOPOB C bubnmorexa LIOK

ONpeeNEHHON MaCCOBOU JT0JIEH

https://m.edsoo.ru/7f41837c
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pPacTBOPEHHOTO
BewectBa.[I[puroroBnenue pacTBopoB ¢
onpeacsIEHHON MOJISIPHOM
KOHLIEHTpaluen pacTBOPEHHOIO

BelecTna”
BprumciieHns ¢ HCIOIb30BaHUEM
74 MOHSTHUS «MacCOBas JI0JIs1 BEIIECTBA B bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
pacTBope»
BerunciieHus ¢ UCIOJIb30BaHUEM
75 MIOHATHUS «MOJIIPHAsE KOHIICHTPAIIUS bubmorexa [IOK
} https://m.edsoo.ru/7f41837c
PacTBOPEHHOTO BEIIIECTBAY
76 Posib pacTBOpOB B IpupoJI€ U )KU3HU bubmmorexa [JOK
yenoBeka. KpyroBopot BoJibl B IPUPO/IC https://m.edsoo.ru/7f41837c
77 3arpsi3HeHue MPUPOAHBIX BoJ. OxpaHa bu6nmorexa LIOK
1 OYUCTKA IPUPOTHBIX BO/I. https://m.edsoo.ru/7f41837c
BreruncieHus ¢ uCIoJib30BaHUEM
78 rpauKOB paCTBOPUMOCTHU JJISt bubmorexa [OK
. https://m.edsoo.ru/7f41837¢c
pacuy€ToB pacCTBOPUMOCTH BEIIECTB
BerunciieHus ¢ UCMOJb30BaHUEM
79 TIOHSITUSI «MAacCOBasi JI0JIsl BEIIECTBA B bubmmorexa TOK
https://m.edsoo.ru/7f41837c
pacTBope»
BerunciieHus ¢ UCMOJb30BaHUEM
80 TIOHATHUS «MOJISIPHAST KOHIIEHTPATTHSI bubmorexa LIOK
B https://m.edso0.ru/7f41837¢c
pacTBOPEHHOTO BEIIECTBA»
BrruncieHus ¢ UCIoJIb30BaHUEM
81 rpauKOB paCTBOPUMOCTH JIJIst bubmmorexa HOK
. https://m.edso00.ru/7f41837c
pacy€ToB pacTBOPUMOCTH BEIIECTB
82 O0o01IeHne U crucTeMaTu3alus 3HaHu| bu6mmoreka [JOK

36



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Kontposbnas padora Ne 3 o teme

https://m.edsoo.ru/7f41837¢c

" bu6nmoreka [IOK
83 Bonopox. Boxa. Pactsoper L https://m.edsglru/7f41837c
OcnoBanus"
84 Oxkcuppl: cocTaB, KiacCU(pUKAIINS, Bbubmuorexa [IOK
TPUBUAIILHBIC HA3BaHUS https://m.edsoo.ru/7f41837c
85 [TonydyeHnune u XuMHYECKHE CBOMCTBA Bbubnuorexa [{IOK
OKCH/JIOB https://m.edsoo.ru/7f41837c
[TonsiTHE O TUAPOKCHAAX —
86 OCHOBAHUSX M KUCIOPOICOACPIKAITUX Bubmuorexa LHOK
https://m.edsoo.ru/7f41837c
KHCIIOTaX
87 DduU3NYeCKue U XUMUYECKUE CBOMCTBA Bbu6nunoreka LIOK
KHCJIOT https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
88 Homysetite wicor https://m.edsc%.ru/7f41837c
N bubnuoreka [{OK
89 Knaccuguraups ocrosasmi https:// m.edsc]ixru/?f418370
90 [I€noun, UX CBOMCTBA U CITOCOOBI bubnuorexa [IOK
HOJTY4CHHS https://m.edsoo.ru/7f41837c
o1 HepacTBopumbie 0OcCHOBaHUS, UX Bu6nmorexa [{OK
CBOWCTBA M CIIOCOOBI TIOJTYYCHUS https://m.edsoo.ru/7f41837c
[TonsTne 06 ampoTepHbIX
92 TUAPOKCHUIAX: XUMUYECKHUE CBOMCTBA U Bu6mmotexa IIOK
nonydeHnue. [I[puMeHeHne BaKHEHIITIX https://m.edsoo.ru/7f41837c
OCHOBaHMI
93 Comnu: cocTaB, KiIaccupUKaIus, Bbu6mmoteka IIOK
TpPUBHAJbHBIC HA3BaHUS https://m.edsoo.ru/7f41837c
9 du3nyecKkue 1 XMMHUYECKHe CBOMCTRA bubnuoreka IJOK
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coneit. [Tonyuenue comnei

https://m.edsoo.ru/7f41837¢c

I'enernueckas cBI3b MCKAY KJIacCaMu

bubnunorexa LIOK

95
HEOPTraHUYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837c
[TpakTrueckas padota Ne 6. Pemenue
9KCIIEPUMEHTAJIBLHBIX 3aa4 10 TeMe Bu6mmorexa [TOK
96
«OCHOBHBIC KJIACCHI HEOPTraHUYCCKHIX https://m.edsoo.ru/7f41837c
COEIMHEHUIN»
Brruucnenus no ypaBHEHUSIM
XUMHUYECKON peaKIMK: KOJTNYeCTBa
BellecTBa, 00bEMa, Macchl Mo Bu6mmorexa [{OK
97
U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/7f41837c
00bEMY, Macce peareHTOB WIIN
MIPOYKTOB PEAKITUN
Boruncnenus maccbl IpoAyKTa peakiiuu
M0 U3BECTHON Macce OJHOIO U3
HWCXOJHBIX BEIIECTB, B3ATOT'O B BUJIE bubmmoreka IIOK
98
pacTBOpa, CoIepIKaIero https://m.edsoo.ru/7f41837c
OIPENENIEHHYIO MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA
Konrtponbnas pabora Ne 4 o Teme Eubs 110K
99 "OCHOBHBIE KJIAaCCHl HEOPTAHUYIESCKUX 1 HbIIoTeKa
. P https://m.edsoo.ru/7f41837c
COCTUHEHUI
[TepBble MOMBITKH KJIaCCU(PUKALIUT bubmuoteka [IOK
100
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41837c
101 ITonsTHe O rpynmnax CXOITHBIX Bubnuoreka ]_[OK
DJIEMEHTOB https://m.edsoo.ru/7f41837c
102 DIIeMEHTHI, KOTOPBIE 00Pa3yIoT Bu6moreka ITOK

aM(doTepHbIE OKCHJIBI ¥ TUIPOKCHIBI

https://m.edsoo.ru/7f41837¢c
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[lepuoanueckuit 3akoH. OTKpBITHE

bu6nmmoreka [IOK

103 [Teproardeckoro 3akoHa https://m.edsoo.ru/7f41837c
Koporkonepuoanas u
104 JUTMHHOTIEpUOHAST (DOPMBI Bu6nunorexa LIOK
[Teproardeckoi CUCTEMbI XUMHUYCSCKUX https://m.edsoo.ru/7f41837c
snemenToB .. MenaeneeBa
bu6nmmoreka [IOK
105 HepHozet it rpyris https://m.edS(IJlo.ru/7f41837c
106 OCHOBHBIE CBEJICHHS O CTPOCHHH Bubnuoreka LIOK
aTOMOB https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
107 (COCTaB ATOMHBIX AACp https://m.edsc%.ru/7f41837c
108 M30TOMBI Kak pa3HOBHIHOCTH aTOMOB Bubnunoreka LIOK
XHMHUYECKOI0 JIEMEHTA https://m.edsoo.ru/7f41837c
bu6nunoreka LIOK
109 IICKTPOHEL https://m.edsc%.ru/7f41837c
bu6mmoteka IIOK
110 DCKTPOHHas OpoHTAE https://m.edscﬁ).ru/7f41837c
111 DHepreTHIecKue YpOBHHU U TIOyPOBHH Bu6nuorexa [IOK
aToma, s-, p-, d-opburanu https://m.edsoo.ru/7f41837c
DIIEKTPOHHBIE KOH(PUTYpALIUU U
112 3JIeKT§0HHo-rpa(bH(?ieczie bopmyb BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
aTOMOB
CTpoeHue AIIeKTPOHHBIX 000I0YEK
113 aTOMOB MepBbIX 20 XUMUYECKUX Bu6nunoreka LIOK
a5ieMeHTOB [leproanueckol CHCTEMBI https://m.edsoo.ru/7f41837c
JI.1. MenneneeBa
114 3aKOHOMEPHOCTH H3MEHEHHUS pajryca Bu6nunoreka LIOK

aTOMOB XUMHYCCKHUX OJICMCHTOB,

39

https://m.edso0.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

METAJIIMYECKUX U HEMETaNINYeCKUX
CBOIICTB 110 TPYIIaM U IeprUoaaM

M3MeHenne cBOWCTB COEMUHEHNI

115 XAMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U Bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
rpynmnax
XapakTeprucTuKa XUMHIECKOTO
116 AJIEMEHTA TI0 €T0 MOJOKEHUIO B Bu6mmorexa [[OK
[Mepuonnyeckoii cucreme J1.1. https://m.edsoo.ru/7f41837c
Menneneena
3unauenue [lepuonnyeckoro 3aKoHa u
117 [Teproauveckoil CUCTEMBI XUMUYECKUX Bu6mmorexa [{OK
3JIEMEHTOB JUISl PA3BUTHUS HAYKU U https://m.edsoo.ru/7f41837c
MIPAKTHKH
118 DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX Bu6nmorexa [TOK
JJIEMEHTOB https://m.edsoo.ru/7f41837c
bubnmnoreka HOK
119 KoBasneHnTHas nosnspHas cBs3b https://m.e dS(])_E).ru 17§41837¢
bubnmnoreka HOK
120 KoBanenTnast HenossipHasi CBSI3b https://m.e dS(])_E).ru 17§41837¢
bubnnorexa [JOK
121 Hortas cpssb https://m.edsc]i).ru/7f41837c
122 DNEKTPOHHBIE U CTPYKTYpPHBIE Bu6nmorexa [{OK
(bOpMyITBI BENIECTB https://m.edsoo.ru/7f41837c
123 Kpucrannmmaeckue u amopdabie Bbubnmorexa LIOK
BEIIECTBA https://m.edsoo.ru/7f41837c
124 THUIBI KPUCTAUTHYECKHUX PEMIETOK U UX Bu6mmorexa [LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/7f41837c
125 [TprunHBl MHOTOOOpa3usl BEIIECTB, bubnmorexa LIOK
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3aBHCHUMOCTH CBOICTB BC€IICCTB OT
COCTaBa U CTPOCHHA

126 CTeneHb OKUCICHUS Bubmrorexa LIOK
https://m.edsoo.ru/7f41837c
127 OKHUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC Bu6mmorexa [IOK
peaknuu https://m.edsoo.ru/7f41837c
128 XHUMHYECKUE DJIEMEHTBI — OKHCIUTEIN Bu6mmorexa [TOK
U BOCCTAHOBHUTEIIH https://m.edsoo.ru/7f41837c
CocraBieHue ypaBHEeHUI
129 OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX Bubmiorexa LIOK
N https://m.edsoo0.ru/7f41837¢c
peakuuid, METOJI JEKTPOHHOTO Oananca
Boruncnenus o ypaBHeHUAM
XUMHUYECKON PEaKIIUU: KOJINYECTBA
130 BEIISCTBA, 00BEMa, MAaCCHI 110 bubnunoreka LIOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo0.ru/7f41837c
00bEMY, Macce peareHTOB UIIN
MIPOJYKTOB PEAKITUI
Beruncnenus npocrenmen
131 MOJIEKYJIIpHO#M (hOPMYJIBI BEIIECTBA 110 Bu6mmotexa IIOK
WU3BECTHBIM MACCOBBIM JIOJISIM https://m.edsoo.ru/7f41837c
3JIEMEHTOB
132 O000111IeHrEe U CHCTEMATH3aLHs 3HAHUI ]f?tl/tlggil;ll?nT.Gelaigo(.)rﬁﬂ £41837¢
133 KonTponbhas pabota Ne 5 o reme 1 bu6muoreka [JOK
"CtpoeHne aToMa. XMMHYECKast CBSI3b" https://m.edsoo.ru/7f41837¢
. but6mmorexa [IOK
134 Pesepibiii ypok https://m.edsg).ru/7f41837c
135 PesepBHbIil ypok Bubmuorexa IOK

https://m.edsoo.ru/7f41837¢c
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136 PesepBHblil ypok

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

136
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3yYeHUs
padoTbI padoThbI pecypcbl
bubnunorexa LIOK
1 1
CTpoetiue atomos https://m.edsoo0.ru/7f41a636
[TocnenoBaTenbHOCTD 3aMOJIHEHUS
2 AJIEKTPOHHBIX OpOHTANIEel aTOMOB 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41a636
MaJIbIX TIEPUOJIOB
OC00EHHOCTH 3arOJHEHUS
3 ANEKTPOHHBIX OPOUTANICH AaTOMOB 1 Bubmuorexa HOK
https://m.edsoo.ru/7f41a636
OOJIBIIINX TIEPHOJIOB
4 CteneHb OKUCIICHUS W BaJICHTHOCTD 1 Bubmuorexa HOK
https://m.edsoo.ru/7f41a636
5 Buabl xumuueckoit cBs3u 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
OOMEeHHBIH U IOHOPHO-
aKLIENTOPHBIM MEXaHU3M
6 00pa30BaHMs KOBAJEHTHON CBS3H. 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41a636
MexMonexkynsapHbie
B3aMMO/ICHCTBUS
THUIBI KPUCTAIUIMYECKUX PEIIETOK,
7 0COOCHHOCTH CTPOCHUS 1 Bubmorexa OK
. https://m.edsoo.ru/7f41a636
KPUCTAJUTMYECKUX PEUIETOK
3aBHUCUMOCTE CBOMCTB BEMIECTBA OT
8 THIA KPUCTAJUIMUECKOHN PEIIETKU U 1 buGmuorexa [IOK
B https://m.edsoo0.ru/7f41a636
BHUIa XUMUYECKOU CBS3U
9 Krnaccudukanusa XuMuueckux 1 bu6muoreka [JOK
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peaKuuii o pa3IMYHbIM PU3HAKAM

https://m.edso0.ru/7f41a636

DHepreTruka XUMUYECKUX PEaKIUM.

N . bubnnorexa [{OK

10 TemnoBoit 3¢ ekt xumMuueckoit https://m.edscl){).ru/7f41a636

peakuuu
bubnmoreka [JOK

11 3akon ['ecca u ero cineacTBus https://m.edscl)_g.ru/7f41a636
Beruucnenus no
TEPMOXUMHUYECKOMY YPABHCHHIO
peakmuu: TerioBoro 3¢dexra

12 XUMHUYECKON PEaKInu Mo bubmmorexa LHOK

https://m.edsoo.ru/7f41a636
KOJIMYECTBY BEIIECTBA, MACCE HITU
00BEMY MTPOPEArupPOBABILIETO HITH
00pa30BaBIIErocs BEIISCTBA

13 [ToHsiTHE O CKOPOCTH XUMUYECKOM Bbu6nunoreka LIOK
peakiuu. 3aKOH JCHCTBYIOIINX MaccC https://m.edso0.ru/7f41a636

14 OHeprus aktuBanuu. [loHsTue o Bu6mnuorexa [IOK
katanusze. epmeHTbl. UTHIHOUTOPBI. https://m.edsoo0.ru/7f41a636

15 @DaKTopHI, BIUSIIONINE HA CKOPOCTh Bu6nmorexa [{OK
XUMUYECKON peaKIuu https://m.edso0.ru/7f41a636

16 IlonsiTE O XUMHYECKOM bubmmoreka IIOK
paBHoBecuwu, npunimn Jle [llaTense https://m.edsoo.ru/7f41a636
@akTOpPBI, BIUSIOIINAE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHSI.

17 [TporHo3upoBaHNe BO3MOXXHOCTH Bu6mmorexa [LIOK
MPOTEKAHHUS XUMUIECKHX https://m.edsoo.ru/7f41a636
MPEBPALICHUH B Pa3JIMYHBIX
YCIOBUSAX

18 OKHUCIUTEITFHO-BOCCTAHOBUTEIILHBIC bubmuoreka [{OK
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peakuuu https://m.edsoo.ru/7f41a636
Baxxubie okucnurenu u
19 BocctaHoBuTeNu. [lepmanranar buGnuorexa LIOK
https://m.edsoo.ru/7f41a636
KaJust
CBolicTBa NPOCTHIX BEILIECTB —
METAJIJIOB U HEMETAILJIOB, KUCIIOT U ButG LOK
CONCH — B CBETE [IPCICTABICHIN O https://m.edsoo.ru/7f41a636
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIbHBIX
peaKnusx
[IpakTuueckas padora Ne 1.
21 Pemenne skcriepuMeHTaNbHBIX Bu6nmorexa [TOK
3a71a4 1o TeMe «OKHUCITUTENBHO- https://m.edso0.ru/7f41a636
BOCCTAaHOBUTEIIHHBIC PEAKITHID)
KonTponbnas padota Ne 1 o reme
22 «OCHOBHBIE 3aKOHOMEPHOCTH Bubmuorexa LHOK
. https://m.edsoo.ru/7f41a636
MPOTEKAHUS XUMHUECKUX PEaKIIUii»
93 PacTBopenne kak gpusuko- bubmuoreka [IOK
XUMHAYECKHI TIPOIIeCC https://m.edso0.ru/7f41a636
24 ONEKTPOIUTHI U HEIJIEKTPOIUTHI bubnmorexa [IOK
https://m.edsoo.ru/7f41a636
o5 Teopust 3NEKTPOIUTHYECKOIN Bbubmmorexa LIOK
IIACCOLAALIAN https://m.edso0.ru/7f41a636
26 HNonHOe npon3BeIeHre BOAbL. bubmuoreka [JOK
Bomopoasrii mokasareib https://m.edsoo.ru/7f41a636
97 DNEKTPOIUTUYECKAS AUCCOIUAITHS Bu6nmorexa [{OK
KHCJIOT, OCHOBAaHHMH H COJIEH https://m.edso0o.ru/7f41a636
28 Peakmun nonnoro ooMeHa bubnnorexa [JOK

https://m.edsoo.ru/7f41a636
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CBOMCTBA KHCIOT, OCHOBAHUH B

29 COJICH B CBETE MPEJCTaBICHUN 00 bubmmorexa LHOK
N https://m.edsoo.ru/7f41a636
ANEKTPOIIUTUYECKON TUCCOLUALIUU
30 KadecTBeHHBIC peakIy Ha HOHBI bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
[TpakTrueckas padota Ne 2.
Pemenue skcriepuMeHTaTbHBIX
31 3a7a4 10 TeMe Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
«DIeKTpoIUTHYECKas
JTUCCOTTHAITUS
. bubnunoreka LIOK
2 r
3 TAPOIHS coJIen https://m.edsoo.ru/7f41a636
33 Wonnble ypaBHEHUS THAPOIU3A Bbu6motreka [JOK
couteit https://m.edsoo.ru/7f41a636
[IpakTuueckas padora Ne 3.
34 Pemenue skciepuMeHTAIBHBIX Bubmuorexa LIOK
. https://m.edsoo.ru/7f41a636
3a1a4 o Teme «l ' uaponus conenr»
Brrunciienust Macchl MpoOyKTa
peaKIu Mo U3BECTHOM Macce
OJIHOTO U3 UCXOJHBIX BEILECTB,
35 B35ITOTO B BUJIE PacTBOpa bubmuorexa [IOK
. https://m.edsoo.ru/7f41a636
COJZIepKAaIIero ONpeaeIEéHHYIO
KOHIIEHTPALUIO pACTBOPEHHOTO
BEIIECTBA
Kontponbnas padora Ne 2 o teme
36 "DNIeKTPOIUTHYECKAS TUCCOIUALIUSA. bubnnorexa [JOK
. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEeaKINK B pacTBOpax
37 OOmas XapaKTECPUCTUKA Bubnuoteka ]_[OK

HEMCTAJIJIOB
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bu6nmoreka [IOK

38 06
T4 XaPAKCTCPHOTHIA ralloretion https://m.edso0.ru/7f41a636
39 XUMUYECKHE CBOMCTBA raJIOTCHOB. bu6mmorexa LIOK
XUMHUECKUE CBOMCTBA XJlopa https://m.edsoo.ru/7f41a636
bub6nmmoreka [IOK
40 X .C
JIOPOBOAOPOL. L ONARAA KHCIOTA https://m.edsoo.ru/7f41a636
[IpakTrueckas padota Ne 4 o Teme
41 "IlosryyeHne COIAHON KUCIOTHI buGnuorexa LIOK
. ’ https://m.edso0.ru/7f41a636
M3y4CHHE e€ CBOWCTB
42 [ToHsiTHE O KUCIOPOACOIEPKAITUX bubnuoreka [{OK
KHCJIOTaxX XJI0pa U MX COJIAX https://m.edsoo.ru/7f41a636
Beruncnenus mo ypaBHEHUSIM
43 XUMHUYECKHUX PEAKIIHiA, €CIIH OJTUH Bubmuorexa LHOK
’ https://m.edsoo.ru/7f41a636
WX PEareHToB JaH B U30BbITKE
44 Baxwnerinme coeuHEHU XI0pa U Bubnuorexa LIOK
UX HaXOXKJICHHE B TIPUPOJIC https://m.edso0.ru/7f41a636
45 OO1mas xapakTepuCcTUKa SJIEMEHTOB Bu6nmorexa [{OK
VIA-rpynmst https://m.edsoo.ru/7f41a636
CrtpoeHure U CBOWCTBA IPOCTOTO
46 BEIIECTBA CEPBI. AJITIOTPOIIHBIE bubmuorexa [IOK
https://m.edsoo.ru/7f41a636
Moau(UKAIIH cepbl
CepoBoopo/1, CTpOEHHUE,
47 ¢bu3nuecKkrue 1 XuMHUYECKHEe bubmorexa LOK
. https://m.edsoo0.ru/7f41a636
CBOWCTBa
but6mmorekxa [IOK
4
8 OKcubl cephbl https://m.edsoo.ru/7f41a636
49 CepHucTast KUCIIOTa U €€ COJH. buGmnorexa [IOK

https://m.edsoo.ru/7f41a636
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bu6nmoreka [IOK

50 C
epHas KUCIIOTA 1 €6 comd https://m.edsoo.ru/7f41a636
51 [TpombIlIIEHHOE MTOTyYeHUE CEPHOM bubmuorexa [IOK
KHCJIOTHI https://m.edsoo.ru/7f41a636
Haxoxnenue cepbl u eé
COCJIMHCHHI B PUPOJIC.
52 XHUMHYECKOE 3arpsi3sHEHUE bubmaorexa LIOK
_ https://m.edsoo.ru/7f41a636
OKpY’KaroIlen cpe/ibl COeTMHCHUSIMU
Cephl
Brrunciiennst Maccol MpoOayKTa
53 peaKIuu 1Mo U3BECTHON MacCOBOM bu6nmorexa LIOK
(00BémHOI) monie (%) ero BbIxoa https://m.edsoo.ru/7f41a636
OT TEOPETUYECKH BO3MOMKHOIO
Boruncnenus maccoBoil (00bEMHOIN)
nomu (%) BbIX0/a MPOIyKTa
54 PEeaKIMH 1o U3BECTHOM Macce bubmorexa LHOK
. https://m.edsoo.ru/7f41a636
(00BEMY) HCXOJTHOTO BEIIECTBA U
MPOJYKTa PEaKiuu
55 OO6mrast xapakTepuCcTHKa SJIEMEHTOB Bu6nmorexa [{OK
VA - rpynmst https://m.edsoo.ru/7f41a636
A30T, pacIpoCTpaHEHUE B MPUPOJIE,
56 busnvecKre 1 XUMHUECKUE bubmorexa LOK
. https://m.edso0.ru/7f41a636
CBOICTBa
57 AMMuak, ero pu3nuecKue u bubnunorexa LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
58
Coamm ammoRHs https://m.edsoo.ru/7f41a636
59 [TpakTrueckas padota Ne 5 o Teme Brbmrorexa LIOK
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"[lonyueHne ammuaka, U3yuyeHue
€ro CBOMCTB"

bub6nmmoreka [IOK
60 Oxenppt asora (L, 1L 111, 1V, V) https://m.edsoo.ru/7f41a636
61 A3oTucTas KucioTa. A30THas Bu6mmotexa [IOK
KHUCIIOTA https://m.edsoo.ru/7f41a636
62 [IpoMblITIEHHOE TIOJTyYEeHUE Bu6mmotexa [JOK
a30THOM KHCJIOTHI https://m.edsoo.ru/7f41a636
Hwutpatsl u HUTpUTHL. XUMHUYECKOE
63 3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl Bubmuorexa LHOK
https://m.edsoo.ru/7f41a636
COCTMHEHUSMH a30Ta
64 dochop, annoTpomnHbie bubnmnorexa [JOK
moaubukauu Gocdopa https://m.edsoo.ru/7f41a636
65 Oxcunst hocdopa (111, V) u bubnuorexa [IOK
dochopHas kuciora https://m.edsoo.ru/7f41a636
[TonsiTHE O MUHEPATHHBIX
66 yaoOpeHusx. 3arpsi3HeHNe Bu6mmotexa [IOK
MIPUPOIHBIX BOJIOEMOB https://m.edsoo.ru/7f41a636
COEIMHEHUSIMU a30Ta U Gocdopa
67 Yrﬂepo,u, €ro aJltIoOTPOIIHBIE Bubnuoteka ]_[OK
MOTUGUKAIIH U CBOHCTBA https://m.edso0.ru/7f41a636
Oxcunsl yriaeponaa, ux Gu3nvecKue
Y XMMHYECKHE CBOMCTBA.
68 DKosornyeckue mpoodaemMbl buGmuorexa [IOK
’ https://m.edsoo.ru/7f41a636
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
69 [TpakTrueckue paboTsl Ne 6 1o Teme Bbubnuorexa [LIOK

"ITonyuyenue okcuaa yriaepona (IV)
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Y U3y4YEHHUE ero CBOMCTB"

70 VYronbHas KUcIoTa U €€ Cou Bubmzorexa HOK
https://m.edsoo.ru/7f41a636
[TepBoHayabHBIE TOHATHUS 00
71 OPraHMYEeCKHUX BELIECTBAX KaK O bubmmorexa HOK
https://m.edsoo.ru/7f41a636
COCIMHECHMSX YTIIepo/ia
[IpupoHbIE UICTOYHUKHU
72 YIII€BOJAOPOAOB U UX POJIb B OBITY U BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
MIPOMBIIIIJICHHOCTH
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
73 OpPraHUYECKUX BEUIECTBAX — Bubnnorexa [JOK
https://m.edsoo.ru/7f41a636
XKHpax, OeiKax U yriaeBojax
74 Kpemnuii, ero ¢puznueckue u bubmmorexa LIOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/7f41a636
75 Oxkcun kpemuus (IV), kpemHueBas Bubmmoreka LIOK
KHCJIOTA, CHJIMKATEI https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
76 bop. bopuas knciora https://m.edscl)lo.ru/7f41a636
[IpakTuueckas padora Ne7.
77 Pemmenne skcriepuMeHTaTbHBIX Bu6nmorexa [{OK
3a1a4 o TeMe «BakHelimme https://m.edso00.ru/7f41a636
HEMETaJUIBI U UX COCIUHCHHS
Brruucnenust maccel (00b€Ma; H.Y.)
MIPOIYKTA PEAKIIMH M0 JaHHOMN
78 Macce (00bEMY) UCXOTHOTO Bu6nmorexa [{OK

BEIIECTBA, COJIEPKAILErO
OIIPENIEIEHHYI0 MAaCCOBYIO JIOJIIO
npuMecen

https://m.edsoo.ru/7f41a636
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Konrtponsnas padora Ne 3 o teme

bub6nmoreka [IOK

79 B i
(DIHCHILIHE HEMETALIBL I X https://m.edsoo.ru/7f41a636
COETUHEHUS.

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB —

80 METAJIJIOB Ha OCHOBAHUH UX Eggg%ﬁegjiiorﬁ/? £41a636
nonosxkenus B [IICXD JI.1. — '
Meunpeneena

bubmuoreka [IOK
81 M A-u b-
ST A7 M HTIpyI https://m.edsoo.ru/7f41a636
Mertannn4deckast CBsI3b U
MeTaJlJIN4ecKasi KpUucTaiindeckas
82 pemérka. 3aBUCUMOCTh (PU3HUECKUX Bubmiorexa HOK
B https://m.edsoo.ru/7f41a636
CBOMCTB METAJJIOB OT CTPOCHHUS
KpUCTAJIJIOB

83 OO01111e XUMHUYECKHE CBOMCTBA Bbubmnorexa [JOK
METaJIOB https://m.edsoo.ru/7f41a636

84 OO6mme crmocoOb! MOTyYeHUs bubmmoreka IIOK
MeTauIoB, MeTayuTyprusi. CriiaBsl https://m.edsoo0.ru/7f41a636
DNEeKTPOIN3 PACIIaBOB U

85 PacTBOPOB COJICH KaK OJTUH U3 bubmiorexa LJOK

https://m.edsoo.ru/7f41a636
CIIOCOOO0B TIOJIYYSHHST METAJJIOB
Brruncnenus mo ypaBHEeHUSIM
86 AJIEKTPOJIN3a PacIuIaBOB U buGmuorexa [IOK
https://m.edsoo.ru/7f41a636
PacTBOPOB BEIIECTB
87 [TonsTHE O KOPPO3UM METAIIOB buGmuorexa [IOK
https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
88 Brruucnenus cocraBa cmeceit ¢
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HCIIOJIb30BAHHUEM PCIICHUA CUCTEM

ypaBHEHUI
89 PaznuuHbie TUTIBI BBIYUCIECHUM 110 bubnuorexa [IOK
YpaBHEHHSIM XUMUYCCKUX PEaKIHit https://m.edsoo.ru/7f41a636
90 Metambl A-rpyni. [lenounsie bubnuorexa [JOK
MeTaJUIbI https://m.edsoo.ru/7f41a636
01 Haxoxnenue B npupone. CoiicTBa bubanoreka [JOK
IIEJTOYHBIX METAILIOB https://m.edsoo.ru/7f41a636
92 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [IOK
KaJus https://m.edsoo.ru/7f41a636
bubmmoreka [JOK
93 [[lenoyHO3EMEIIbHBIE METAILIBI https://m.e dsc])_E).ru 17£412636
94 Baxkneiinme coeqAUHEHNS KaIbIIH, bubnunoreka LIOK
CBOWCTBA, IPUMCHCHHE https://m.edsoo.ru/7f41a636
95 XKécTtrocTh BOJBI U CLIOCOOBI €€ bubnnoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/7f41a636
[IpakTuueckas padbora Ne 8 o Teme
96 "YKECTKOCTh BOABI U METOJIBI €€ bubmorexa LIOK
. https://m.edsoo.ru/7f41a636
yCTpaHEHUs
. Bbubnuoreka IIOK
o7 AdrOMHHHI https://m.edsc]i).ru/7f41a636
08 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [IOK
THJIPOKCHUIa ATFOMUHUS https://m.edso0.ru/7f41a636
99 OO6m1ast XapaKTepruCTUKa METAIIJIOB bubnuotexa [JOK
B-rpymm (moO0YHBIX TOATPYIIIT) https://m.edsoo.ru/7f41a636
100 [IepBoHauabHBIE PEACTABICHUS O bubnuoteka [JOK
KOMIUIEKCHBIX COEIUHEHUIX https://m.edsoo.ru/7f41a636
101 Menp u cepedpo bubmmoreka [JOK
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https://m.edso0.ru/7f41a636

102 [IpencraBnenust 00 aMMHAYHBIX Bbubmuorexa [IOK
KOMILIEKCax cepedpa u Meau https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
103
Lk https://m.edsoo.ru/7f41a636
104 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
THIPOKCHIA IIHHKA https://m.edsoo0.ru/7f41a636
bub6nmoreka [IOK
105 K
e1e30 https://m.edsoo.ru/7f41a636
106 Okcupl, TMIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/7f41a636
bubmuoreka [IOK
107 q —
JEYH I CTRID = CLTABR! Kenesd https://m.edsoo.ru/7f41a636
[IpakTuueckas padorta Ne 9.
108 Pemenue skcnepuMeHTaIbHBIX bubnuoreka [{OK
3aj71a4 1o teme «BaxHeine https://m.edso0.ru/7f41a636
METaJUTbl U UX COSTUHEHUS
Beruucnenus coctaBa cMecel ¢
109 WCIIOJIb30BAHUEM PELICHUSI CUCTEM Bubmuorexa LHOK
B https://m.edsoo.ru/7f41a636
ypaBHEHUH
110 Paznuynble TUIBI BEIYUCICHUN O Bubnuoreka IIOK
YPaBHEHUSIM XUMHUYECKUX PEaKIni https://m.edsoo.ru/7f41a636
KontponbHas pabota Ne 4 o Teme
111 «BaxHeinme MeTaIbl U UX Bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
COEIMHEHHMS
be3onacHoe ucmoab30BaHUE
. bubnunorexa LIOK
112 BEILIECTB U XUMUYECKHUX PEaKLUi B

ObITY
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113 HoBsie MaTepuanbl ¥ TEXHOJIOTHH. Bubnunorexa LIOK

[TpuHIHMIIBI «3eTEHON XUMHK https://m.edso0.ru/7f41a636
bub6nmmoreka [IOK

114 XML 1 370pOBEe https://m.edS(IJlo.ru/7f41a636
XUMHUYECKOE 3arpsi3HEHUE

115 oKpy>xaroieut cpenpl. [lonstue o bu6mmorexa LIOK
MPEACIBLHO JOMYyCTUMOM https://m.edso0.ru/7f41a636
koHneHtpanuu Bemects (I1/1K)
DKosorndeckue mpoodIeMsl,
CBSI3aHHBIC C COCAMHCHUSIMH

116 yriaepoaa, a3oTa, Cepbl, TSHKEIBIX Bubmiorexa HOK

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

MeTaJlI0B. POJIb XUMHUH B PEIICHUH
AKOJIOTHYECKUX MPOOIeM
[Tepuonnueckuii 3aKOH U

117 [Teproauueckas cucrema Bubnunoreka LIOK
XUMHUYECKHX DJIEMEHTOB B CBETE https://m.edsoo.ru/7f41a636
TEOPUU CTPOEHUS aToMa
3aKOHOMEPHOCTU B U3MEHEHUH

118 CBOMCTB XUMHUYECKHX AJIEMEHTOB H Bubnuoreka LIOK
WX COCTMHCHUH B MEPHO/IAX U https://m.edso0.ru/7f41a636
rpyrmnmnax
CrpoeHue BeliecTa B TBEPAOM,

119 KHUJKOM U Ta3000pa3HOM bubmuoreka [JOK
COCTOSIHUH. BUABI XMUMHUUECKOH https://m.edsoo0.ru/7f41a636
CBSI3U

120 Knaccudukamnms xumuaeckux Bbu6mmoteka IIOK
peaKIuii o Pa3IMIHBIM IPU3HAKAM https://m.edsoo.ru/7f41a636

121 [Iporuo3upoBanne BO3MOKHOCTH bubnmorexa LIOK
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MPOTEKAHUS XUMUYECKUX
MPEBPAIICHUI B Pa3TMIHBIX
YCIIOBHSIX HA OCHOBE
MPEJICTaBICHUN XUMUYECKON
KUHETUKU U TEPMOIUHAMHUKHU.

XUMHUYECKUE PEAKIIMU B paCTBOPAX.

bub6nmoreka IIOK

122 I'maponus coneit https://m.edsoo0.ru/7f41a636
CBOMCTBA KHCJIOT, OCHOBAHUH B
123 COJICH B CBETE MPEICTaBICHHUH 00 Bubmorexa HOK
N https://m.edso0.ru/7f41a636
ANEKTPOIUTUICCKOU TUCCOITUAITIU
124 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIE Bubnunoreka LIOK
peakiuu. DIEKTPOIIH3. https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora Ne 10.
125 Pemenue sxcriepuMeHTaIbHBIX Bu6nunoreka LIOK
3aJ1a4 10 TeMe «XUMHUUYECKUE https://m.edso0.ru/7f41a636
peaKIum»
[IpaxTuueckas padora Ne 11.
126 Pernrenue skcriepuMeHTaTbHBIX Bubnunoreka LIOK
3a7a4 1o TeMe «MeTauIbl, https://m.edso0.ru/7f41a636
HEMETAJLIbl U UX COCTUHCHUS
. Bbubnuoreka IIOK
127 Pesepsirbiit ypox https://m.edsc]i).ru/7f41a636
. bubmmoteka IIOK
128 Pesepibiii ypox https://m.edsg).ru/7f41a636
. Bubnuoreka IIOK
129 Peseppitbiif ypok Nitpe i edso0 W TF412636
. but6mmorexa [IOK
130 Pesepirbiit ypox https://m.edsg).ru/7f41a636
131 PesepBHbIil ypok bubmuoreka [IOK
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https://m.edsoo.ru/7f41a636

132 Pesepmnit ypox 1 tps /i ed500 1/7#41635

133 PesepBHbIii ypok 1 ]r?tptlggzl/d/(r)rf.e;jalsg)(.)rﬁnmmesa

134 PesepBHblii ypok 1 ﬁ:tlgsﬁ?/(;:?e%asic.)rﬁﬂMlaGSG

135 PesepBHbIii ypok 1 ]r?tptlgg:?/(r);.eg:jasi(.)rﬁ/ﬂ4la636

136 PesepBHbIii ypok 1 EE??:?/%Z&(%?E/?MMG%
OBILEE KOJIMYECTBO YACOB I10 136 1

[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOMOBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KUIIACC
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111er0
o0pa3oBaHus
ITo teme: «IlepBoHauaIbHBIE XUMUUECKNE TOHITHS
PacKpbIBaTh CMbBICI OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XHMUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAass M MOJEKYJspHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAsE Macca, MaccoBasl 0l XMMHUYECKOT0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM,
' XUMHAYECKas peaklus, KJIACCH(PHUKAIMA PEaKUUi: peaKuy COCJUHEHHUS, PEaKIMH pPa3JIOKEHHs, PEaKklIud 3aMelICHU,
peakuu oOMeHa, 9K30- M PHIOTEPMUYECKHE PEAKIMH, TEeTUIOBOH 3(PQEeKT peaxiuu, pacTBOp, MaccoBas JOJS BELIECTBA
(mpoleHTHAs KOHIIEHTPAIIKs) B pacTBOpE
12 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSITUA U NPUMEHATH TH MOHATUS IPU ONMCAHUU BEUIECTB U UX
' HpEBpaICHUI
1.3 UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHUs (POPMYIT BEIIECTB U ypaBHEHUN XUMUYECKUX PEAKIIU
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHA
' Asoraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
16 KJIacCCU(UIUPOBATh XMMHUYECKHE peakuu (10 YMCIy M COCTaBy YYacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEMJIOBOMY
' sdpexry)
1.7 BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0O XMMHYECKOI0 3JIEMEHTA 10 (OpMyIIe COeMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSATh €CTECTBEHHOHAYYHbIE METO/IbI IIO3HAHUS — HAOI0IeHNE, U3MEPEHNE, MOIETUPOBaHNE, SKCIIEPUMEHT (peabHbIN
' U MBICJTICHHBI)
2 [To Teme: «Baxnennme npeIcTaBUTENIN HEOPTaHNYECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI: OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb
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2.2

OIIPEIEIATh NIPUHAIICKHOCTD BEIECTB K OIPEEeIEHHOMY KJIAacCy COeIMHEHui 1o (opmynam

2.3 KJIacCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
54 XapaKTepu30BaTh (OMMCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXkAAs ONMCAHUE
' IIPUMEPAMHU MOJIEKYIISIPHBIX YPaBHEHHUH COOTBETCTBYIOIUX XMMHUECKUX PeaKkLui
95 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMUUECKHUX
' IIPEBPALLIEHUN B pa3JIMYHBIX YCIOBUSIX
ClleZIoBaTh IPABUJIaM I10Jb30BaHUS XUMMUYECKOW IOCYIOM M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBHiIaM
oOpallleHus1 ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMHU IO BBIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
2.6 MOJTyYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OINPENeIEHHON
MaccoBOH J10JIell pacTBOPEHHOrO BEIECTBA, IUIAHUPOBATh U IMPOBOAUTH XMMHUYECKHE HKCIEPUMEHTHINO Pacro3HaBaHUIO
PacTBOPOB LIENIOYEH M KHCIOT C TOMOIIBI0 HHAWKATOPOB (JIakMyc, (eHOI(TaTCHH, METUIOPAHXK U APYTHE)
2.7 IIPOBOJIUTH PAcUEThI 110 YPABHEHUIO XUMUUECKON peakiuu
3 ITo Teme: «llepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHTtoB Jl. M. MenneneeBa. CtpoeHue
aToMOB. XuMHUecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI»
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHUN: PO aTOMa, 3JIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTallb, paguyc
3.1 aToMa, XMMHYECKasi CBSA3b, MOJSIPHAs W HEMOJSpHAas KOBAJEHTHAsl CBS3b, AJIEKTPOOTPULIATEIBHOCTh, UOHHAS CBS3b, HOH,
KaTHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI
33 OIMCHIBATh U XapaKTepu30BaTh TabMM4HYyI0 Gopmy [lepuonnyeckoil cCTeMbl XMMHUECKUX AJIEMEHTOB: pa3ivyaTh MOHITUS
' «rnaBHas noArpynna (Arpymnmna)» u «modounas noarpynna (brpymnma)y, «Mansie» 1 «00IbIINE» TEPUOIBI
3.4 packpsiBaTh cmbica [lepuonmueckoro 3akona J[.M. MeHnneneeBa: NEMOHCTPUPOBAaThH IIOHUMAHUE IEPUOIUYECKON
' 3aBHCHMOCTH CBOWCTB XMMHMUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B [lepuonnueckoil cucreme
COOTHOCHTh O0O3Ha4eHHus, KOTOpble uMeroTcs B Tabnune «llepuoanyeckas cucrema XuMmuyeckux siemeHtoB J[.M.
3.5 MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsn sjapa, ooiiee
YHCII0 3JIEKTPOHOBU pacHpeieNICHHe UX MO JIEKTPOHHBIM CIIOSM)
3.6 OTIpE/IETISATh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
3.7 OIIPEAEIIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAS U NOHHAS)B HEOPIraHUUECKUX COESIUHEHMSIX
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9 KJIACC

Kon IIpoBepsieMble MPeIMETHbIE Pe3yJIbTAaThl 0CBOCHHsSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbI 0CHOBHOI'O 00IIEro
nposepsieMoro Spasoparms:
pe3yJabTara
1 ITo Teme: «BemecTBO U XUMUYECKAs PEAKIIHS
PACKpBIBATh CMBIC] OCHOBHBIX XMMHMYECKHMX HOHATHH: PAcTBOP, DIEKTPOJMTHI, HEDIEKTPOJIMTHI, JIEKTPOIMTHYECKAS
JUCCONUALMS, PEAKIIMM HOHHOTO 0O0MEHA, KaTaau3aTop, XMMHYECKOE PABHOBECHE, OOPATUMBbIE U HEOOPATUMBIE PEAKIIUH,
1.1 OKHCIIUTEIbHOBOCCTAHOBHUTENLHbIE PEAKLMH, OKHUCIIUTEND, BOCCTAHOBMTEND, OKMCIEHHE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTb, XHMHYECKAas CBA3b (KOBAJIEHTHAs, HMOHHAs, METAULIMYECKas), KPUCTAUIMYECKas PEINETKA, CILIABBI,
CKOPOCTH XMMHYECKON PEAKLMU
19 WILTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUM U IPUMEHATH OTU ITOHATHUS NP ONMCAHUM BELIECTB U UX
' npeBpaLieHui
13 COCTABJIATH YPABHEHUs DJIEKTPOIMTHYECKON IUCCONMALUM KHCIOT, INEJIOYEH M CONEH, IOJHBIE M COKPAIEHHEIE
' ypPaBHEHUS peaKiiii HOHHOIO 0OMeHa
14 PacKpHIBaTh CYIIHOCTh OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOIO OanaHca
' STUX peaKIuit
15 IPOBOAUTE PACYETHI 110 yPABHEHHIO XMMHYECKOH PEAKIN
2 ITo Temam: «HeMeTalibl ¥ MX COETUHERUS U «METaIbl U UX COEAUHEHUS»
91 XapaKTepU30BaTh (ONMCHIBATE) OOIIME M CHENU(PHUYECKHE XMMHMYECKME CBOWCTBA IMPOCTHIX M CIIOXKHBIX BELIECTB,
' HOATBEPIKIast ONUCAHKUE IPUMEPAMH MOJIEKY/ISPHBIX ¥ HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMHYECKUX PEAKIMN
9 COCTAaBJIATh yPAaBHEHMS PEAKIUi, NOATBEPKIAIOMIUX CYIIECTBOBAHME TE€HETHYECKOM CBA3M MEXIY BEIIECTBAMHU
' Pa3IMYHbIX KJIACCOB
93 IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTH IIPOTEKAHHS XUMHYECKHX
' IPEBPAILEHHH B PA3IMYHBIX YCIOBHUIX
CIEI0BaTh MNpAaBUIIAM II0Jb30BaHHMsS XMMHYECKOM MOCYIOM W 1a00opaTopHbIM O0OpPYAOBAaHHMEM, a TaKKe MpaBUIIaM
2.4 00palleHus ¢ BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIUSAMH IO BBHINOJHEHUIO Ja0OPATOPHBIX XMMHYECKHX OIBITOB I10

MOJIYYCHHUIO U CO6I/IpaHI/IIO I‘a3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)
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MMPpOBOAWUTL PCAKIUMU, MNOATBCPIKAAOIINC KauyeCTBEHHBLIA COCTaB PAa3IMYHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HyTéM

2.5 xjopui-, Opomua, noauna, kapooHat, dhocdar, cuukar, cyinbhar, THAPOKCHINOHbBI, KATHOHBI aMMOHUSI, NOHBI H3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB
3 [To Teme: «Xumus 1 OKpyx aroas cpeaa»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMudeckux noustuii: [1/IK Bemiecta; koppo3ust MeTamioB
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHOW JIESTENbHOCTH — aHali3 M CHHTE3, CpaBHEHHE, 0000IeHue,
3.9 CUCTEMATH3AIINIO, BBISBICHUE MPUYMHHO-CICJACTBCHHBIX CBS3€M — JUISI W3YYCHHS CBOMCTB BEIIECTB M XHUMHYECKHX

pEaKIIMii; eCTeCTBEHHOHAYYHBIC METOIbl TIO3HAHUS — HAOJIOICHNE, U3MEPEHHE, MOICTTMPOBAHNE, SKCIIEPUMEHT (peaTbHbBIN
Y MBICJICHHBIN )
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ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [TepBoHayaIbHBIE XUMUYECKUE TTOHSATUS
11 [Ipeamer xumun. Posib xuMuu B KWM3HU 4YeloBeKa. XMMHS B CHUCTeMe HayK. Tena u BeniecTtBa. PU3MUECKUE CBOMCTBA BEIIECTB.
' ArperatHoe COCTOSIHHE BEIIECTB
1.2 [Tonsatue o meToax nmo3HaHus B XuMuu. YucTteie BeniecTBa U cmecu. CriocoObl pa3aesieHus: cMeceit
13 ATOMBI U MOJEKYNbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XMMHUYECKUX AJIEeMEHTOB. [IpocThie U cliokHBIE BemiecTBa. ATOMHO-
' MOJICKYJIIPHOE YUCHHE
14 Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA cOcCTaBa BewecTB. OTHOCHUTENbHAS
' aTomHas Macca. OTHOcHUTeNIbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOT0 JIEMEHTA B COEIMHEHUH
15 KonnuectBo BemectBa. Mosib. Mossipaas Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M 4YHMCJA CTPYKTYPHBIX €IMHUI[ BEUIECTBA.
' Pacuérel o hopMynaM XUMHUYECKHX COCTUHEHHMA
16 ®u3nueckue U XUMHYECKHUE SIBICHUS. XMMHYECKas peakius U €€ NMPU3HAKUA. 3aKOH COXPAHEHUs MacChl BEUIECTB. XHMHUYECKHUE
' ypaBHeHus. Knaccudukanus XuMuueckux peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMeIlIeHUsI, 0OMEHa)
XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOU MOCY/0i, C MpaBUiaMH paboThl B Jab0OpaTopuu U MpuéMamu OOpaIieHus ¢
71ab0opaTOpHBIM O0OpPYIOBAaHUEM, M3yUYEHUE M ONMUcCaHuEe (PU3UYECKHX CBOMCTB OOpa3I[0OB HEOPraHWYECKUX BEIECTB, HAOIIOJCHHE
busnueckux (MIaBIeHUE BOCKa, TasHUE JIbJIa, pAaCTUPAHUE caXxapa B CTYIKe, KUTICHHE U KOHJEHCAIHUsI BOJbI) U XUMHUECKUX (TOpEHUE
CBEYH, MPOKATUBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHME MeNla C KUCJIOTOH) SBICHHM, HaONIOJIEHWE W OMHCAaHWE MPU3HAKOB
1.7 NPOTEKaHUs XWMHUYECKUX peaKIMi (pa3lokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIIOTHl C XJIOPUJIOM Oapus, pasioKeHue
ruapokcuaa Menu(ll) mpu HarpeBanuu, B3amMmojeWcTBHE >kene3a ¢ pactBopoMm conu meau(ll), usyuenue crmocoOoB paszzeneHus
cMeceld (C MOMOIIBI0 MarHuTa, (PUIBTpOBAaHWE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMaTtorpadus), MpoBeACHUE OYUCTKA MOBAPEHHOM
CoJu, HAOJIO/IEHUE U OMHMCAHNE PE3yJIbTaTOB MPOBEACHUS OMbITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHne Mojeneit
MOJIEKYI (IIIapOCTEPIKHEBHIX )
2 BakHelme mpeacTaBUTENN HEOPTAHMYECKUX BEIIECTB
2.1 Bo3nyx — cmecp rasos. CocrtaB Bo3nyxa. Kuciopoxm — snemeHT u mpocTtoe BemecTBo. HaxoxzaeHue Kuciaopoja B IPHUPOIE,
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¢u3nueckue U XuMUUecKkue cBoiictBa (peakuuu ropenus). Oxkcunsl. [Ipumenenue kucnoponaa. CriocoObl MONYYEeHUsT KUCIOpoaa B
naboparopuu u npombinuieHHOCTH. KpyroBopot kucnopona B npupojie. O30H — aioTporHas Moau(uKaIus Kuciopoaa

TennoBoil 3 heKT XUMHUECKON peakuy, TEPMOXUMUYECKHE YPaBHEHUS, 9K30- M IHIOTEPMUUYECKHE peakUuu. TOIUIMBO: yroib H

22 MeTaH. 3arpsi3HEHNE BO3/yXa, yCUIEHHE NapHUKOBOro 3¢ dekra, pa3pyiieHre 030HOBOTO CIIOs

53 Bonopon — snemeHT u npoctoe Bemectso. HaxoxaeHue Booposa B pupojie, (pu3nyeckrue 1 XMMHUECKUe CBOMCTBA, IPUMEHEHUE,
crocoOsbl noay4deHus. Kucinotel u conu

2.4 MonsipHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM
®duznyeckue cpoiicTBa BoAbl. Boma kak pactBopurens. PacTtBopbl. HacellieHHBIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOpuMMOCTH

2.5 BellecTB B Bojie. MaccoBast 10Jisl BEIIECTBA B PacTBOpe. XUMUYECKUE CBOMCTBA BOJbl. OcHOBaHMs. Posb pacTBOpPOB B IPHUPOJE U B
JKU3HU YenoBeka. KpyroBopot Bojibl B ipupoze. 3arpsiz3HeHne NpupoHbIX Boa. OXpaHa U 04HMCTKA IPUPOIHBIX BOJ

26 Knaccugukanus neoprannueckux coequHeHuidt. Oxcuapl. Knaccugukamus okcuzoB: cosieoOpasyromye (OCHOBHBIE, KHUCIOTHBIE,
amdorepHbie) 1 HecoseoOpa3zyromue. Homenknatypa okcuoB. @usnueckue 1 XMMUYECKHE CBOMCTBA OKCUAOB. [lonyuenue okcumioB

57 OcHoBanus. Knaccudukanus ocHOBaHMM: WIENOYM U HEpacTBOpUMble OcHOBaHMA. HomeHkiaTtypa ocHoBaHuil. Pusnmyeckue u

' XUMHYECKHE CBOKCTBA OCHOBaHMM. [lonyyenne ocHOBaHUI
58 Kucnorel. Knaccudpukamust kuciaor. Homenknmarypa kucior. PuU3MUECKME M XMMHUYECKHE CBOWCTBA KHUCIOT. Psii aKTHBHOCTH
' merauioB H.H. bekerosa. [lomydyenne kucior

2.9 Comu. Homenknarypa coneit. @usnueckne u XuMudeckue cBorctsa coiell. [lonydenue conei

2.10 ['enetnueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COETMHEHUI
XUMHUECKUH 3KCIIEPUMEHT: KaueCTBEHHOE ONpEIeTICHNE COAEeP)KaHusl KUCIIOpO/ia B BO3IyXe, NOJyYyeHne, COOMpaHue, paclio3HaBaHUE
U U3y4eHHe CBOMCTB KHCIIOPO/a, HAOII0ACHNE B3aUMOIEHCTBHSI BEILIECTB C KUCIOPOAOM U YCIOBHS BOSHUKHOBEHUS U MPEKPAIIEHUS
ropeHust (mokapa), 0O3HaAKOMJICHHE C oOpa3lamMH OKCHJIOB M ONHCAaHHE UX CBOWCTB, IMOJIydeHHE, COOMpaHMEe, paclo3HaBaHUE U
U3Yy4YE€HHE CBOWCTB BOJOpoAa (ropeHue), B3aumopeicTBue Bojxopoaa ¢ okcugoM wmenu(ll) (Bo3MOXXHO HCIIOJIb30BaHME

211 BUJICOMAaTEpHaIoB), HaOII0eHHe 00pa30B BEIIECTB KOJIMYECTBOM | MOJb, HUCCIIEJOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BEILECTB C

pa3IMyHONl pPAacTBOPUMOCTHIO, MPHUTOTOBIEHHE PAaCTBOPOB C OMNPENENEHHON MaccoBOM J0jeill pacTBOPEHHOTO BEUIECTBa,
B3aMMOJICKCTBHE BOABI C METaUIaMH (HAaTpUEM W KalblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OTMpEICICHUE
pacTBOPOB KHUCIIOT U MIeNIOYel C MOMOIIBI0 HHIUKATOPOB, HCCIEA0BaHNE 00Pa3I[0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOI0/IeHuEe M3MEHEHUS! OKPAaCKM HWHIMKATOPOB B PAacTBOpPax KHUCIOT M IIENOoYel, n3ydeHue B3ammojeicTBus okcuna menu(ll) c
PacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METaJUlaMH, PEaKIMil HeUTpaau3aluu, Moly4YeHue HepacTBOPUMBIX OCHOBaHUM, BHITECHEHHE
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OJIHOTO0 MeTaJljla APYTUM U3 pacTBOpa COJIM, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «BakHeiine kiacchl HEOPraHUUECKUX
COEIUHEHUI)

3.1

[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 3rmemenToB [I.1. Menneneesa. Ctpoenue atoMoB. XUMHYECKast
cBs13b. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU

HepBLIC IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XHMHYECKHX dJIeMeHTOB. IloHsATHE O I'pymnmnax CXOJHBIX 3JIEMCHTOB (H.[CJ'IO‘IHBIG nu
IICJIOYHO3EMEIIBHBIC METAJIJIBI, I'aJIOICHBI, UHEPTHBIC FaSLI). BHCMGHTH, KOTOPBIC O6p33y10T aM(l)OTCpHLIC OKCHUIbI U TUAPOKCUIBI

3.2

Ilepuonnueckunii  3akoH. Ilepuonunueckas cucremMa xumuueckux dneMeHtoB J[.M. Menneneesa. Koporkonepuonnas u
nuHHOTIepuoaHas Gopmel [lepuonnueckoii cucteMbl Xumudeckux daemeHToB [[.M. Menneneesa. [lepuoast u rpymnmbl. Ou3ndecKuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NMEPUOA U TPYIIIIbI FJIEMEHTA

3.3

Crpoenne aromoB. CocTtaB aromHbIX sjep. M3orombl. OnekTpoHbl. CTpoeHHE BIIEKTPOHHBIX 000J0YEeK aToMOB TNepBbX 20
XUMHYECKUX 31eMeHTOB [lepuoanyeckoi cucremsl .M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA MO €r0 MOJIOKEHUIO
B [Iepnonnueckoii cucreme /[.1. MenneneeBa

3.4

3.5

3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METANINYECKUX U HEMETAUNINYECKUX CBOMCTB 110 TPYIIaM U
nepuogam. 3HaueHue Ilepumonmueckoro 3akoHa u Ilepuonmyeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB JUISl Pa3BUTHUA HAyKU U
npaktuku. (.M. MenneneeB — y4€HbIl U IpayKJaHUH

Xumundeckas cBsa3b. KoBajeHTHas (HOHHpHaSI )51 HCHOJIHpHaH) CBA3b. 3HeKTpOOTpI/IHaTCHLHOCTb XUMHYECKHUX dJieMeHTOB. MoHHas
CBA3b

3.6

Crenenb oxuciacHHSI. OKHUCIUTEIHLHOBOCCTAHOBUTEIIHHEIC pPCaKkuru. HpOHGCCI)I OKHCJICHUS W BOCCTaHOBJICHHA. OKUCIHTSIU H
BOCCTaAaHOBHUTCIIN

3.7

XVUMUYECKUN SKCIIEPUMEHT: H3yuyeHHEe O0O0paslloB BEIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBHME THUIPOKCHIA LIHUHKA C
pacTBOpaMu KHUCJIOT U IIEJI0Yell, MPOBEIECHUE ONBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(ropeHue, peakuu pas3ioKeHUsl, COETUHEHUS)
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9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1

BCH_IGCTBO U XUMHUYECCKas pCaKIus. HOBTOpeHI/IC

11

Ilepuonnyeckuii 3akoH. Ilepuoauueckas cucrema xuMudeckux 3nemeHToB JI.J. Menneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB XMMHMUYECKHMX 3JEMEHTOB IEPBBIX TPEX MEPUOMAOB, Kalus, KalblUsi U MX COEIAUHEHUNH B COOTBETCTBUM C
II0JIO’KEHHEM 3JIeMEHTOB B [lepuondeckoil cucTeMe U CTPOEHUEM UX aTOMOB

1.2

1.3

1.4

Crpoenue BemiecTBa: BUAbI XMUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCHMOCTH CBOMCTB BeIllECTBa OT THIIA
KPUCTAIMYECKOW pEmIETKH W BHJA XUMHUYEeCKOH cBsi3u. Kiaccupukanums W HOMEHKJIATypa HEOPTaHUYECKUX BEIICCTB
(MexxnyHapoaHas W TpPUBHAJIbHAs). XUMHUYECKHE CBONCTBAa BEIIECTB, OTHOCSIIUMXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHUX
COEMHEHUM, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB

Knaccudukanuss XMMHUYECKHX peaknuid 1Mo pa3MuHbIM MPH3HAKaM (IO YUCIY M COCTaBy y4YacTBYIOUIMX B PEAaKLUH BEIIECTB, IO
TETIOBOMY 3P PEKTY, IO U3MEHEHUIO CTETICHEH OKUCIICHUS XMMHYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, M0 YYACTHIO KaTalu3aTopa).
DK30- ¥ SHAOTEPMHUECKUE PEAKIINH, TEPMOXHUMUIECKHE ypaBHEHUs. [[OHATHE O CKOPOCTH XUMUYECKOH peaKinu

IToustHe 06 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCaKIUAX. IloHsiTHE O TOMOT€HHBIX U T'CTCPOIrCHHLIX PCAKIHAX. ITonsatue o
XUMHUYCCKOM PaBHOBCCHUHU. cDaKTopBI, BJIMAOIIUEC HAa CKOPOCThb XUMHUYECKOH PCaKIUHA U IMMOJIOKECHUC XUMHNYCCKOT'O paBHOBECHUA

1.5

OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, DJIEKTPOHHBIN OalaHC OKUCIUTEIHbHO-BOCCTAHOBHUTENIBHOU peakiuu. CocTaBiIeHHE
YpaBHEHUN OKUCIUTEITHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEEKTPOJIUThI. KaTnoHBI, aHMOHBI. MeXaHU3M JUCCOLIMAIMU BEILECTB
C pa3NUYHBIMHM BUJAMU XUMUYECKOH cBs3u. Crenenp aucconuanuu. CUIbHBIE U ClIa0ble dJIEKTPONUTHL. Peakimu noHHOro oOMeHa.
VYcnoBusi mpoTeKaHUs peakIuii MOHHOTO OOMeEHa, TMOJHBIE W COKpAIl€HHbIE HOHHBIE YypaBHEHHs peakiuii. CBOICTBa KHUCIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHHI 00 3JEKTPONIMTUUECKON nuccormanuu. KadecTBeHHble peakiuu Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJIEH

1.7

XuMHUYecKnit OKCIICPUMCHT. O3HAKOMJIICHHE C MOJACIISIMU KPUCTAIIMYCCKUX peIHéTOK HCOPTaHNYCCKUX BEIICCTB — MCTAJLUIOB H
HEMeTaIoB (rpaduTa W anmasa), CIOKHBIX BENIECTB (XJIOpWIA HATPHs); HMCCIETOBAaHWE 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOU
pEaKIK OT BO3JCHCTBUS PA3IHUHBIX (PAKTOPOB; MCCIEIOBAHHIE HIIEKTPOIIPOBOJHOCTH PAaCTBOPOB BEIIECTB, MPOIECcca JUCCONUAINN
KHCJIOT, TIeJIoYeid M coyiell (BO3MOXKHO HCIIOJh30BAHWE BHICOMATEPHANIOB); MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPH3HAKH
MPOTEKaHUsl peaklii MOHHOTO oOMeHa (0Opa3oBaHHE Oca/iKa, BblAEJIEHHE ra3za, 00pa3oBaHHE BOJIbl); OMBITOB, WUIIOCTPUPYIOIINX
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MNPpUMEPbl  OKHUCJIIMUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpeHI/Ie, pCakMu  pasyIOKCHUA, COGI[I/IHCHI/ISI); pacrno3HaBaHUC
HEOPTaHNYCCKUX BEIICCTB C IOMOIBIO KAYCCTBECHHBIX peaKI_II/Iﬁ Ha MOHBI; pCIICHUE DKCIICPUMEHTAJIBHBIX 3a1a4

2.1

2.2

2.3

Hemeramns! u ux COCAUHCHUA

OO6mmas xapakTepucTuka rajnoreHoB. OcoO0EHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u (uznyeckue
CBOICTBa POCTHIX BELIECTB — raJIOr€éHOB. XMMHUYECKHE CBOWMCTBA HA MpUMEpe XJiopa (B3aMMOEICTBHE C METaJIIaMH, HEMETaJlIaMu,
nienouamu). XnopoBoaopos. ConsiHas KUCIOTa, XWMHUYECKHME CBOICTBa, MOJy4deHHe, MpuMeHeHue. JleficTBue xiyiopa u
XJIOPOBOAOPO/Ia Ha OpraHU3M YelioBeKka. BakHelue XI0puabl U UX HaXOKJIEHHUE B IPUPOJIE

O6mmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe cTereHn okucieHus. CTpoeHue u
dbuznueckue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M Cepbl. AJUIOTPOIHbIE MOAU(GUKALNUU KHCIOPOAa U cepbl. XUMUYECKUE
cBoiictBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3NYECKHe U XHUMHUYeCKHe CBOMCTBA. OKCHUIBI cephbl KaK MPEACTABUTEIH KHUCIOTHBIX
okcuoB. CepHas KucCIOTa, (pU3MUECKHEe U XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEeICTaBUTEN Kiacca KUCIOT U CHerupuyecKue).
XUMUYECKUE pPeaKIMH, JIeKAIIMe B OCHOBE MPOMBIILUIEHHOTO croco0a moiaydeHus: cepHoil KucinoThl. [Ipumenenue. Comu cepHoit
KHCJIOTBI, Ka4eCTBEHHAsl peakiusi Ha cynabdar-uoH. Haxoxaenue cepbl u €€ COeNMHEHH B mpupojae. XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIOIIeH Cpebl COSAMHEHUSIMU CEPBI (KHCIOTHBIC T0K/IH, 3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS

OO6mass xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A3OT,
pacmpocTpaHeHHe B mpupoje, Gpu3ndeckue U XUMHUYECKHue cBorcTBa. KpyroBopoT asora B mpupoje. AMMHUaK, ero Qpu3ndeckue u
XUMHUYECKHE CBOICTBa, MoiiyueHWe W mnpuMmeHeHune. Conu aMMOHMs, UX (PU3MYECKHE U XHWMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHnHas peaknus Ha WOHBI aMMOHMS. A30THasi KHCJIOTa, €€ TojydeHue, (PU3MUecKne U XUMUYECKHEe CBOHCTBa (0OIIME Kak
MPEJICTAaBUTENS KJIacca KUCIOT W crnenududueckue). Vcrmonpb3oBaHUE HHUTPATOB M COJIGH aMMOHHS B KAadyeCTBE MHUHEPATBHBIX
ynoopenuii. XuMHYeCKoe 3arpss3HEHUE OKPYKAIOIIEH CPpe/lbl COSTMHCHUSIMH a30Ta (KUCIOTHBIC JTOKIH, 3arps3HEHNUE BO3TyXa, TTOYBBI
1 BOJIOEMOB)

2.4

2.5

®ochop, anmnorponnsie Monupukanyu dpocdopa, pusnueckue U xumuueckue cporictsa. Oxcua pochopa(V) u pocdopHas kucnora,
¢duznyeckue 1 XuMUYeCcKHe CBOMCTBA, noinydeHue. Vcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBbHBIX YA00pEeHUI

OO6mas xapaktepuctuka 3MeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHH OKHCIEHUS. YTIEepol,
AIUTOTPONHBIE MOAU(UKALIMY, PACIPOCTPAaHEHHWE B MpHponae, (U3MUECKHEe M XUMHUYEeCKHe cBoicTBa. Ancopoums. Kpyroopot
yraepoaa B npupozae. OKCHAbI yriiepoaa, ux (Gu3nueckue U XMMHUYECKHUEe CBOWCTBA, JCHCTBHE HA KUBBIE OPraHU3MBI, MOTYYCHHUE U
MpUMEHEHHe. DKOJIOTHYECKHEe MpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona(IV); rumore3a rnobanbHOTO MOTEIUICHHS KIIMMATA,
NapHUKOBBIA 3(QexT. YronpHas KucIOTa U €€ COoiM, UX (U3MYEeCKHe U XUMUYECKHE CBOMCTBA, IMOJIyY€HHWE M IPHUMEHEHHUE.
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KauecTBennas peakinus Ha KapOoHAT-MOHBL. lMcmonb3oBaHuWE KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH M CEIHCKOM
X03sCcTBE

2.6

2.7

2.8

[lepBoHauasbHbIE MOHATHS 00 OPraHUMYECKHUX BEIIECTBAX KAK O COEAMHEHHUAX yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, ATaHO,
TIIMIEPUH, YKCYCHasl KucoTa). MIX coctaB n xumuyeckoe ctpoenue. [TonaTtue o OMomornyecku BaKHBIX BEIIECTBAX: XKHUpaX, OeNKax,
YIJI€BOJAX — ¥ X POJIM B )KU3HU 4esloBeKa. MaTepuabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUN

Kpemuuii, ero ¢usmueckre M XHUMHUYECKHE CBOWCTBA, MoyiyueHHe U mnpumeHeHue. CoeauHeHus KpemHusi B mpupoze. OoOumrue
npencraBienuss o0 okcuae kpemHus(IV) u  kpemuHueBoit kucinore. CHIMKaThl, UX UCHOJIb30BaHHE B OBITY, MEIUIMHE,
MPOMBINIICHHOCTH. BakHelme CTpouTenbHbIe MaTepUalibl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, xkene300eToH. [Ipobiembl
0€301acHOTO UCIOJIB30BAHUSI CTPOUTEILHBIX MAaTEPUAJIOB B TIOBCEHEBHOM KU3HU

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI; MPOBEICHNE KaYEeCTBEHHBIX
peakiuil Ha XJOPHUA-UOHBI U HAOIIOJCHHE MPU3HAKOB UX MPOTEKAHMUS; OIBITHI, OTpaXKaoue PU3nYeckKue 1 XUMUYECKHEe CBOMCTBA
TaJIOTeHOB U UX COCTUHEHUH (BO3MOXKHO HCIIOIb30BAHKUE BHAEOMATEPUAIOB); 03HAKOMJICHHE C 00pa3liaMu XJIOPUIOB (TajlOreHUI0B);
03HAKOMJICHHE C oOpasliaMH cephl U €€ COCAUHEHUSMH (BO3MOXKHO HCIOJB30BaHUE BHUACOMATEpPUAJIOB); HAOJIOJEHUE Tpoliecca
o0yrauBaHuUs caxapa Moj AeHCTBUEM KOHLIEHTPUPOBAHHOW CEpHOM KUCIIOTHI; U3yUYEHUE XMMHUUYECKUX CBOMCTB pa30aBIeHHOIN cepHOM
KHCJIOTHI, TPOBEJCHHE KAa4eCTBEHHON peakuuu Ha Cynb(arT-uoH W HAOMIOJIEHHE MpHU3HAKa €€ MPOTEKaHUs; O3HAKOMIICHHE C
($U3MYECKUMHU CBOMCTBaMH a30Ta, (hochopa v uX coeAMHEHUHN (BO3MOXKHO HCIIOIB30BaHUE BUIEOMATEPHUATIOB), 00Opa3liaMH a30THBIX U
dochopHBIX ynoOpeHuil; monyueHue, coOMpaHHe, paclo3HAaBaHHME U H3yuyeHHE CBOWCTB aMMHUAaka; MPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (docdaT-MoH U U3yyeHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MeJIbI0 (BO3MOYKHO HCIOJIb30BAHNE BUAEOMATEPHUAIIOB); U3yUeHHE MOJIeNell KpUCTAIIIMUECKUX PeIETOK aamasa, rpadura,
¢ysepeHa; 03HAKOMJIEHHE C MPOLIECCOM a7COPOIIMHM PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOTa3a;
NoJlyueHue, coorpaHue, pacrio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKUCIIOTO ra3a; IpOBeJeHNE KaueCTBEHHbBIX peakuii Ha KapOoHaT- U
CHWJIMKAaT-UOHBl U W3Y4YEHHE NMPU3HAKOB HX NPOTEKAHUS; O3HAKOMIIEHHWE C MPOAYKIMEW CHUIMKATHOW MPOMBIIIEHHOCTH; PELIEeHUE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHel1e HeMeTallIbl U X COeIMHEHUS»

Mertamisl 1 UX COeIUHEHUS

3.1

O6mas[ XapPaKTCPUCTHKA XUMHUYCCKHUX 3JICMCHTOB — METAJIJIOB HA OCHOBAHWH HUX ITOJIOKCHHUSA B Hepnogmqecxoﬁ CUCTEMEC XUMHNUYCCKUX
sneMmeHToB J[.M. MenaeneeBa u ctpoeHus aroMoB. CTpoeHHE METaUIOB. MeTaiumdecKkasi CBA3b U METaJUTMYECKasT KPUCTAIIINYECKast
peméTka. DNEeKTPOXUMHUYECKUH Psi/l HAPS>)KEHU METAJIOB

3.2

dusndeckue 1 XUMUYIECKHUE CBOMCTBA MeTauioB. OO0mue crocoObl MOydeHusT MeTaJIoB. [IoHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIC
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CHOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBel (CTajb, YyT'yH, JIOPATIOMHUHNAN, OpOH3a) U UX IPUMEHEHHE B OBITY U POMBIIIJICHHOCTH

3.3

3.4

3.5

[Ilenounble MeTtaiuibl: nojoxkeHue B llepumoandeckoin cuctemMe xumudeckux saemeHToB J[.M. MeHneneeBa; CcTpoeHHUE MX aTOMOB;
HaxoxJieHue B npupoje. Pusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCUABI U THAPOKCUBI HATPUS U
kanud. [I[puMeHeHne menoyHbpIX METaIOB U UX COCIMHEHUM

[IlenoyHo3emMenbHbIE METaUIBl MAarHWil W KajblUi: TookeHue B Ilepumoandeckod cucteMe XuUMHUYECKHX diemeHToB J[.U.
MeHpeneeBa; CTpOCHUE UX aTOMOB; HaXOXJeHUE B Ipupoje. Pu3ndeckue U XMMHUYECKUE CBOWCTBA MarHus M Kaublius. Bakuelmme
COCTMHCHUS KalblIUs (OKCUI, THIPOKCHUI, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHCHUSI

AnmtoMunuit: nosioxkenue B Ilepuoauueckoit cucteme xumuyeckux sineMeHtoB .M. MenaeneeBa; cTpoeHHe aTroMa; HaXOXICHUE B
npupoje. usznyeckue U XUMUYECKHUE CBOMCTBA alfOMUHHSA. AMBOTEpPHBIC CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUS

3.6

Kene3o: nonoxenue B llepmoamueckorn cucreme xumuueckux sieMeHToB .M. MeHneneeBa; CTpoeHHME aTOMa; HAaXO0XKJICHUE B
npupoje. Puznyeckre U XUMUYECKHE CBOMCTBA Xkene3a. Oxcuasl, ruapokcuabl u conu xkenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa
Y TIOJTy4CHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHME C oOpa3lamMM METaJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOMCTBaMH; H3ydCHHE
pe3yIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), 0COOEHHOCTEN B3aMMOAEHCTBHSI OKCUA KalbLU U
HaTpHs C BOJOH (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPHUAIIOB); UCCIEI0BAHUE CBOMCTB XKECTKOM BOABI; IIpOLiecca TOPEHHs JKejle3a B
KHUCII0poJie (BO3MOYXHO HCIOJIb30BaHUE BUAECOMATEPUAIOB); NMPU3HAKOB NMPOTEKaHHUS KAauE€CTBEHHBIX PEaKIMi Ha HOHBI (MarHus,
KaJnplusl, amoMuHus, uuHka, xenesza(ll) u xenesa(Ill), menu(Il); nHabGnrogeHne M onmucaHue MPOLIECCOB OKpAIllMBAaHUS IUIAMEHU
MOHAMH HATpHsl, KaJKsl U KaJbIHsl (BO3MOXKHO HCIOJIb30BaHNE BUAEOMATEPHUAJIOB); UcCiel0BaHNE aM(OTEPHBIX CBOMCTB I'MIPOKCUAA
IIOMHUHUS U TUAPOKCUIA IUHKA; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)xHelne MeTallibl ¥ UX COEIMHEHUS

41

X¥UMHS ¥ OKpYXkKarolas cpeaa

Hosrlie MaTepualibl U TCXHOJIOTUH. BemectBa u MaTepualibl B MMOBCEAHEBHOM >KHM3HHM YeJIOBEKa. XMMHS U 310pPOBBE. bezomacHoe
HCIIOJB30BaHUEC BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMoub Mpu XUMHUYCCKUX OKOTI'aX U OTPABJICHUAX

4.2

OCHOBBI HKOJIOTMYECKOM TIpaMOTHOCTH. XHUMHUUYECKOe 3arpssHeHue okpysxkatomeil cpeast IIJIK. Pomp xumum B pelieHuu
HKOJIOTHYECKUX MpoOieM. [IpupoiHbie HCTOUHUKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HeTh), MPOAYKTHl UX MepepaboTKH, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH

4.3

XHUMHYECKUH SKCIIEPUMEHT: U3y4yeHue 00pa3Ii0B MaTepHUaIoB (CTEKIIO, CIUIaBbl METAJIOB, OJUMEPHbBIE MaTEPHAIIbI)
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IMPOBEPSIEMBIE HA OI'3 110 XMMHHU TPEEOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Koa
NpoBePsIeMOro
TpedoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

11

[IpencraBnenue:

0 TI03HABAEMOCTH SBJICHHI npupoabl, IMOHMMAHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMYECKOM HAayKH KakK obnactu
COBPCMCHHOI'O €CTCCTBO3HAHUS, KOMIIOHCHTA 06H_ICI71 KYJIbTYPbl H HpaKTquCKOﬁ ACATCIIbHOCTU YCJIOBCKAa B YCJIOBHUAX
COBPEMCHHOT'O O6H.[€CTBa; IIOHUMAHHUEC MECTAa XUMHUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX MCTOJAaX IIO3HAaHHA, B TOM YMUCJIC SKCICPUMCHTAJIIBHBIX W TCOPCTUYCCKHUX MCETOJAX HCCIICAOBAHUA BCUICCTB U
HN3YUCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHUE UCIIOJIB30BATH MOJACIIN IJIA 00BACHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpoPecCHOHATBHON NEATEIHHOCTH, CBS3AHHBIX C XUMHUEH W COBPEMCHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX XMMHUYECKOH HayKH, 4TO IO3BOJIMT OOYYalOUIMMCS paccMaTpuBaTh XUMHIO Kak chepy cBoeit Oymymieit
po(hecCHOHATIBHOM N1€ATENbHOCTH U CAENaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBLHOrO MpeaMeTa IpH Mepexoje Ha
YPOBEHb CpeIHEro 00111er0 00pa3oBaHus

2.1

Bnanenue cucteMol XMMHUYECKUX 3HAHUM U YMCHHUC NPUMCHATL CUCTEMY XUMHWYCCKUX 3HaHI/II71, KOTOpPAas BKIIFOYACT:

BOKHEUININE XUMUYECKHUE TOHATHUS: XUMHUYECKHUH SJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO,
OJIHOPOJIHAsi U HEOAHOPOJHAsl CMECh, OTHOCUTENbHBIE aTOMHAsl M MOJEKYJSpHAas MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHas Macca, MOJSpHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHWE, COJb (CpPEedHssl), XMMHUYECKas peakius, peakluu
COCIMHEHUS, PEAKIUU PAa3JIO0KEHHS, PEaKIUU 3aMeIeHUs, peakiuu OoOMeHa, TermjaoBod 3(QexT peaknuu, 5K30- U
SHIAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs 101 XMMHYECKOTO 3JIEMEHTA B COEMHEHUH, MAacCOBasl J0Ji1 U MPOIEHTHAs
KOHIIGHTpaIlMs BEIIeCTBa B pPacTBOpE, SAPO aToma, dSJEKTPOHHBIM CIIOM aToma, aToMHas OpOUTalb, paguyCc aTroMma,
BaJICHTHOCTh, CTETICHb OKHUCJICHHS, XUMHUYECKasi CBs3b, DJIEKTPOOTPUIIATEIHLHOCTh, TMOJSPHAS W HEMOJIIpHAs KOBAJICHTHAS
CBSI3b, HIOHHASI CBSI3b, METAJUTMYECKASI CBSI3b, KPUCTAIUIMYECKAs PEMIETKA (aTOMHAs, HOHHAs, METAJUTMYECKas, MOJIEKYJIsipHast),
WOH, KAaTHUOH, aHUOH, DJJEKTPOJHUT W HEIICKTPOJIUT, SJIEKTPOJUTHYECKAs] JHUCCOIMAIMSA, PEaKIUd HWOHHOTO OOMeHa,
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, OKUCIUTENh U BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XUMHYECKOe paBHOBECHE, OoOpaTHMble M HEOOpaTHMBIE PEaKkldh, CKOPOCTh XMUMHUECKON peakuuu, kartamuzarop, [1JIK,
KOPPO3Hsl METAJJIOB, CILIABBI
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OCHOBOIIOJIAralollie 3aKOHbl XHMHUHU: 3aKOH COXpPAaHEHUs Macchl, nepuoaudeckuil 3akoH J[[.M. MengeneeBa, 3akoH

22 IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTra/ipo
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPUsL, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALINU
3 Brnanenue ocHoBaMM XMMHUYECKOH TPAMOTHOCTH, BKJIFOUAOLIEH:
yYMEHHUE MPABUWIBHO HCIIOJIb30BATh W3YUYEHHBIC BEIIECTBA U MAaTEepHalbl (B TOM YMCIIe MUHEpaJIbHBIC yI00OPEHUs, METAIIbl U
31 CIUIaBBl, TPOAYKTHl MEPEpadOTKH MPUPOAHBIX HCTOYHHUKOB YIIIEBOJIOPONOB (Y, HMPUPOAHOTO ra3a, He(TH) B OBITY,
' CEJIbCKOM XO3sICTBE, Ha IPOM3BOJICTBE ¥ TOHUMAHHUE 3HAYECHUS KUPOB, OCJIKOB, YITIEBOIOB I OPraHU3Ma YeJI0BEKa; yMEHUE
IPOTHO3UPOBATh BIMSHUE BEIIECTB U XMMUYECKUX IPOLIECCOB Ha OPraHMU3M YEJIOBEKA U OKPYXKAIOLIYIO IPUPOAHYIO Cpery
3.2 YMEHHME UHTErPUPOBATh XMMUUECKHUE 3HAHUS CO 3HAHUSIMU IPYTUX YUEOHBIX MTPEIMETOB
33 HaJIM4YMe ONbITa pabOThl C PA3IUYHBIMU MCTOUHMKAMH MH(DOPMALMU IO XUMHUH (Hay4yHasi ¥ Hay4HO-IIOMYJIIpHAas JIUTepaTypa,
' CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHHE OOBEKTUBHO OIIEHWBATh MH(OPMAIMIO O BEUIECTBAX, UX MPEBPAIICHHUSIX M MPAKTHYECKOM NMPUMEHEHUU M YMEHHE
' UCIIOJIb30BaTh €€ JUIsl pelIeHNs yueOHO-1103HABaTENIbHbIX 3a/1a4
4 Bnanenue ocHOBaMU NOHATUIHOIO ammapara U CUMBOJIMYECKOIO s3bIKa XMMUU JJIl COCTaBJIEHUS (GOPMYJT HEOPraHHMYECKUX
BELIECTB, YPAaBHEHUN XUMUUYECKUX peaklnii; ocHoBaMu XxuMHuueckoil HomeHkIaTypsl (IUPAC u TpuBuanbHO#)
YMeHue oOBSACHATH CBA3b MOJOXKEHUS »ieMeHTa B Ilepuonnyeckoil cucreMe ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS
5 aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsa] fA1pa, oOllee YUCIIO 3JIEKTPOHOB), paCIpeNeIeHUEM 3IIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX NEPUOJOB, KAIUS U KaJIbLHS
[IpencraBnenue o NepuoANYECKO 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB (paJlyc aToMa, 3JIEKTPOOTPULIATEIbHOCTS),
6 IPOCTBIX M CIOKHBIX BEIIECTB OT IOJIOKEHMs 3JeMeHTOB B Ilepuoanueckoil cucreme (B MasbIX MEPHOJAX W TJABHBIX
HOArpyIIax) 1 3JIEKTPOHHOI'O CTPOEHUS aToMa
7 YMenue knaccuuuupoBarb:
7.1 XUMHYECKHE AIEMEHTBI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIIU
8 YMeH#ne onpenensrh:
8.1 BaJICHTHOCTb U CTENIEHb OKHMCIECHUS XUMUYECKUX IEMEHTOB, 3apsii HOHA
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8.2

BHJI XUMUYECKOH CBSA3U U THUIl KPUCTALINYECKON CTPYKTYPBI B COEAUHEHUAX

8.3 XapakTep Cpe/bl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBath (U3NYECKUe U XUMHUECKHE CBOMCTRA!
o1 MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOAOPO, rpaduT, anma3, KpeMHUH, a30T, pocdop, cepa, XJIop, HATPHUIL, Kaauil, MarHui,
' KaJIBIIMH, aJTIOMHHHH, JKEJIE30)
CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PaCTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPO/I, CEPOBOAOPO, OKCHJIbI U TUAPOKCUIBI
9.2 metaiios [-ITA rpynn, amomunus, meau (II), nunka, sxenesa (II u II), oxcuner yrnepona (I u 1V), kpemuus (IV), azora u
' docthopa (Il u V), cepst (IV u VI), cepaucras, cepHasi, a30TuCTasi, a30THas1, pocopHast, yroibHas, KpeMHHEBAs KACIOTa U
UX COJIN)
9.3 IIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa W CTPOEHUS, IPUMEHEHHE BEIIECTB B
' 3aBHCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTH IMPOTEKAHMUS XUMHUYECKUX MPEBPALICHUN B PA3IIMUHBIX YCIOBHIX
10 YMeHue coCTaBiIsITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
10.3 WITIOCTPUPYIOIINX XHMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TPYIIT) HEOPTaHNYECKUX BEIIECTB
10.4 HOJTBEPKIAIOIINX T€HETUYECKYI0 B3aUMOCBS3b MEX/ly HUMH
11 YMeHue BBIYHUCISTE (POBOUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
114 [0 ypaBHEHMSM XMMHUYECKMX pEaKIUil M HaXOAUTh KOJMYECTBO BEIIECTBA, 0OBEM M MacCy pPEareHTOB WJIM TNPOJYKTOB
' peakiuu
12 Bnanenue (3HaHME OCHOB):
121 OCHOBHBIMM METOJ]JaMH HAY4YHOTO IO3HaHMA (HaONIOJeHHE, M3MEpPEHHE, SKCIEPUMEHT, MOJCIMPOBAHHE) NPU H3YUYEHUHU

BEIIIECTB U XMMUYECKHX SIBICHUI; yMEHHE CPOPMYJINPOBAThH MPOOIEMY U TPEATIOKUTH MTYTH €€ peleHHs
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12.2

0e301macHOi paboThl C XUMUYECKHMH BEIIECTBAMH, XMMUYECKOH MOCY/10# 1 1abopaTopHBIM 000pyI0BaHHEM

[mpaBUJIaMH 0e301macHoro O6paHIeHI/ISI C B€HIECTBaMH, HUCIIOJIbB3yEMBIMU B HOBCCI[H@BHOﬁ KHN3HH, IIpaBUJIaMU IIOBCACHUS B

12.3 Hesix cOepekeHUs 30POBhSl U OKPYKAIOIICH MPUPOIHON Cpelbl, MOHUMAHUE Bpena (OMacHOCTH) BO3JICHCTBUS HA KUBBIC
OpTaHU3MBI OTIPEICIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U PEOTBPAIICHHUS UX BPETHOTO BO3ICHCTBUS
13 Hannyre npakTHYeCKUX HABBIKOB TUTAHUPOBAHMS M OCYIIIECTBIICHHSI CIICYIONTUX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONHCaHue (PU3NYCCKUX CBONCTB BEIIECTB; 03HAKOMIJICHHE C (PU3NYCCKUMU M XUMHUYECKUMU SIBJICHHUSIMH, OIBITHI,
' WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX PEaKIni
13.2 U3Yy4eHHE CIIOCOO0B pa3zeNieHus: cMeceit
13.3 MOJIyYeHHE KHUCJIOPOJia M M3yYeHUE €r0 CBOWCTB; IMOJIYYEHHE BOJIOPOJA U M3YYCHUE €r0 CBOMCTB; MOJYYCHHE YIJIEKHCIIOTO
' ra3a ¥ U3y4eHHue ero CBOMCTB; MOJyYeHHUE aMMHAaKa U U3yYeHHE ero CBOMCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
135 MpPUMEHEHHE WHAMKATOPOB (JIakMyca, METHIIOpaHka u (peHondTranenHa) uisi ONpeaesieHus XapakTepa cpeibl B pacTBOpax
' KHUCJIOT M IIeJIouei
MCCJIC/IOBAHUE M OINKMCAHME CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; M3YYCHHE B3aMMOJCUCTBHUS KHUCIOT C
13.6 MeTaJIJIaMH, OKCHJIaMH METAJJIOB, PACTBOPUMBIMU U HEPACTBOPHMBIMU OCHOBAHHUSMHU, COJIIMH; IOTYICHHE HEPACTBOPUMBIX
' OCHOBaHUM; BBHITECHEHHE OJHOTO MeTajjia JAPYTUM W3 pacTBOpa CONHU; UCCIeNoBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIOB
AJTIOMUHUS M [IUHKA
13.7 pelieHne SKCIePUMEHTANIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCIUHEHUI»; «DIEKTPOTUTHIECKAs
' JUcconHanusy; «BaxkHenme HeMeTaJUIbl U X COSIUHEHUSY; «BakHeIe MEeTalljibl U UX COCTUHCHUS
XUMHUYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKHA MPOTEKAHUs peakluii HOHHOTO OOMEHa; KaueCTBEHHBIE PeaKIuu
13.8 Ha TNPUCYTCTBYIOUIME B BOJHBIX PAacTBOpax MOHBI: XJIOpUA-, OpOMMI-, HOAUN-, cyabdaT-, (pocdar-, kapOOHAT-, CUIUKAT-
AQHUOHBI, TUAPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJbIKs, ATIOMUHUS, *Kene3a (2+) u xenesa (3+), menu (2+), nuHKa
14 VYmenue:
141 MIPEJICTABIISITh PE3yJIbTaThl SKCIIEPUMEHTA B JOPME BBIBOJIOB, JIOKA3aTEILCTB, TPAUKOB M TAOJIHII U BBISBIISATH SMITUPHUCCKUC
' 3aKOHOMEPHOCTH
14.2 YCTaHABIIMBATh CBSI3U MEXAY PEAIbHO HAOII0IaeMbIMU XUMUYECKUMU SIBICHUSMU U MPOLIECCAMU, TPOUCXOSIIMMHA B MaKpO-

U MUKpOMUPE, OOBSCHATH MIPpHUYUHBI MHOFOO6pa3I/I$I BCIICCTB
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110

XUMHUHN
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 ITepBOHaYaIbHBIE XUMUYECKHUE TOHATHS

11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CHUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpOCThIE U CI0KHBIE BELIECTBA.

13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeleHb OKUCICHUS

14 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHocuTenbHas aToMHas Mmacca. OTHOCUTENbHAas MOJEKYJsIpHas Macca. MaccoBas 10
' XUMHYECKOIO 3JIEMEHTA B COCIMHEHUHN

15 KonnuectBo BemectBa. Monb. MossipHast Mmacca. MossipHblii 00bEM ra3oB. B3aumMocBs3b KOJIMYECTBA, MAcChl M YHMCiIa CTPYKTYPHBIX
' €IMHMUI] BELIECTBA

16 ®u3nyeckue U XUMHUYECKHE SBJICHHUS. XUMHUYECKas peakius U e€ NpU3HAKU. 3aKOH COXPAHEHHUS MacChl BEUIECTB. XUMHYECKHE
' ypaBHEHHUS
2 [Tepuognueckuii 3akoH u Ilepunoanueckas cucrtema xumudeckux aeMeHToB .M. Menneneesa. CtpoeHne aToMOB

21 [Iepnonnueckuii 3akoH. Ilepuognyeckas cucrema xumudeckux syeMeHToB [ M. MenneneeBa. Ilepuonbsr u rpynnel. Ousnyeckni
' CMBICII OPSIAKOBOIO HOMEPA, HOMEPOB NEPHOA U IPYIIIBI DJIEMEHTA

99 Crpoenue aromoB. CoctaB aromubx sjep. M3otombl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J04YeK aToMoB mepBbIX 20
' XUMHYECKHX 31eMeHTOB [lepuoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMUYECKHMX JJIEMEHTOB NEpPBbIX TPEX MEpUOJOB, Kajus, Kajiblusd (paguyca aTOMOB,
2.3 3JIEKTPOOTPUIIATENIBHOCTH, METAIIMYECKUX U HEMETAUNIMYECKMX CBOMCTB) M HX COCIUHEHHUH B COOTBETCTBUU C MOJOXKEHHEM
2J1eMEHTOB B lleproanyeckoi cucreMe U CTPOCHHEM HX aTOMOB

3 CrpoeHue BeniecTBa

31 Xumuyeckasi cBsa3b. KoBaneHTHas (moJisipHas M HEMOJSPHAs) CBSI3b. DJIEKTPOOTPULIATEIILHOCTh XMMHUUYECKUX 3JIeMeHTOB. MoHHas
' CBsI3b. MeTaunueckas CBsi3b

3.9 THnbl KPUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METANTNUeCcKas), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUINYECKOM
' PELETKU ¥ BUJIA XUMUYECKON CBSI3HU

72




Baxwuelime npeacraBuTeNd HEOPraHUIECKUX BelecTB. HeMeraiuibl u ux coenuHeHus. MeTauibl U UX COEUHEHUS

Kraccudukaiyst 1 HOMEHKJIaTypa HEOPraHUIeCKUX COCMHEHHIA: OKCHIOB (COJIe00pa3yrolre: OCHOBHbIC, KHCIIOTHBIE, aM(pOTEpHbBIE)

4.1 U HecoJeoOpasyromre; OCHOBaHUH (IIEN0YM W HEepacTBOPUMBIC OCHOBAHUs); KUCIOT (KUCIOPOICOAEpKAIINE U OCCKUCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEN (CPEHUX U KUCIIBIX )
4.9 Ouznyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJA, XJIOpa, KHCIOpoAa, cepbl, a3ora, ¢ocdopa,
yriepoja, KpeMHUs
43 ®u3nyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATPUS, KaJIKs, MarHUs U KaJIbLIMs, aJIOMUHHUS, JKeJe3a.
' DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJlJIOB
4.4 ®dusnuecKue 1 XUMHUUECKHE CBOMCTBA BOJAOPOIHBIX COCTMHEHUN HEMETAUIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, aMMHUAKA
45 Oduznyeckue U XUMHUYECKHE CBOMCTBA OkcuoB HemeTamoB: cepwl (IV, VI), azora(ll, IV, V), dochopa(lll, V), yrnepona(ll, 1V),
kpemuus(IV). [lonydyenne okcu0B HEMETAIIOB
4.6 Xumuueckue cBoicTBa okcu10B: MetauioB IA—IIIA rpymnm, nunaka, menu(Il) u sxeneza(ll, III). [Tonyyenne okcuaoB MeTAIIIOB
47 XUMUYECKUE CBOMCTBA OCHOBAHHUM 1 aM(OTEPHBIX THAPOKCUIOB (Ha TPUMEPE TUAPOKCUIOB alFOMHUHHS, JKene3a, IHKa). [Tonyuenue
' OCHOBaHUM U aM(OTEPHBIX TUAPOKCHIOB
48 OOmme XUMHYECKHME CBOWCTBA KHUCIOT: XJIOPOBOJOPOIHOH, CEPOBOJOPOIHON, CEPHUCTOM, CEpPHOH, a30THOH, (ochopHOId,
KPEMHUEBOM, yronbHOM. OcoOble XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM cepHOM U a30THOM KUCIOT. [lonydenue kucinor
4.9 OO0me XuMHYECKUE CBOMCTBA cpenHux coeid. [lomydenue conei
4.10 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIEKUCIIOro Ta3a B 1abopaTopuu
411 [Tonyuyenne ammuaka, CEpHOM U a30THOW KUCIIOT B IPOMBINUIEHHOCTH. O0IIKe criocoObl MOTyYeHHUs] METAIIJIOB
412 ['eneTndeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COCUHEHUN
) XHUMHYECKUE PEaKUU
51 Knaccudukanus XUMHUECKUX PEAKIHMA MO Pa3IWYHBIM MPHU3HAKAM: MO YKCIY U COCTAaBY yYacCTBYIOIIUX B PEAKIUU BEIIECTB, MO
' TerI0BOMY 3G (HEeKTy, M0 U3MEHEHHUIO CTENeHEeH OKUCICHHS XUMUYECKUX IIEMEHTOB
59 TennoBoii 3¢(HEKT XUMUYECKON peaKIMi, TEPMOXUMHUUYECKHE YpaBHEHHUS. DK30- U SHIOTEPMHUYECKUE PEAKIUH. TepMOXUMUUYECKUE
' ypaBHEHHUS
5.3 OKHUCIUTETEHOBOCCTAHOBUTENbHBIE peakiuu. OKUCTUTETM ¥ BOCCTAaHOBHUTENU. [Ipomecchl OKHUCIEHHWS U BOCCTAHOBJICHHS.

DNEKTPOHHBIN OanaHc OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKINH
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TeopI/m 3JI€KTpO.HI/ITI/I‘ICCKOI71 Jucconuanuu. KaTI/IOHBI, AHHOHBI. 3H€KTpOHI/ITLI " HCOJICKTPOJIUTHI. CunbHbIC U cl1a0bIe SJICKTPOJIUTHI.

>4 Crenenp qucconyaniu
9.5 Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peaKkuii HOHHOTO 0OMEHa, MOJIHBIE M COKPALIEHHBIE HOHHBIC YPABHEHUS PEeaKIIuil
6 XuMHS U OKpy’Karolas cpea
6.1 BemectBa 1 Marepuanbl B MOBCEAHEBHOM JKM3HM uelOBEKa. be3omacHOe HCIIOIb30BAaHME BEIIECTB U XHMMUYECKUX PEaKLHUd B
' nabopatopuu u ObITy. IlepBast moMOIIs IPH XUMHYECKUX 05KOTaX U OTPABJICHUAX
XUMHUECKOE 3arpsi3HEHHE OKpY’Karolleld cpesbl (KUCIOTHbIE A0XKIM, 3arpsA3HEHUE IOYBBI, BO3JyXa WM BOJOEMOB), CHOCOOBI €ro
6.2 npenotBpauienus [IpenenbHas nomyctumas koHuentpauus BemectB (ITIJJK). Ponp xumuu B permieHuM 3KOJOTHMUECKUX MPOoOIIEM.
Ycunenne napHuKoBoro 3¢ (hekra, pa3pymneHne 030HOBOTO CIIOs
[Tpumenenue cepsl, azota, pocdopa, yriepoga, KpeMHHUs U UX COCIAMHEHHH B OBITY, MEAMLIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [IpuMeHeHne MeTauioB U CIUIABOB (CTalb, Yyr'yH, AIOPATIOMUHUMN, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH UX COECAMHEHUI.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoaHbIe HCTOUHUKHU YTIIEBOJIOPOIOB (yroib, MPUPOIHBINA Ta3, HEPTH), MPOIYKTHl HX HepepadoTKu (OeH3UH), UX POJb B OBITY U
IPOMBIIITIEHHOCTH
[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHMSX yriiepoja (MeTaH, 3TaH, ATHJIEH, alleTUJIEH, 3TaHOJI,
6.5 [JIMLEPUH, YKCycHas kucioTa). [loHsTHEe 0 OMONOrMYecKn BaKHBIX BEIIECTBAX: JKUpaxX, OesKax, yriaeBoJax — M UX PO B KU3HU
yeJioBeKa
7 Pacuérsr:
7.1 1o (opmynaMm XUMHUYECKHX COETMHEHUN
7.2 Macchl (MaccoBOi) TOM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMAYECKHM ypaBHEHUSIM
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YUYEBHO-METOJAUYECKOE OBECIHEHEHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xumust: 8- kiacc: yrayOseHHslii  ypoBeHb: yueOHuk / O.C. I'abpuensa, U.I'. OctpoymoB, C.A. CnankoB. — 5-¢ u3n., mepepal. —
Mockga: IIpocsemenue, 2023. — 175 c.: ui.
Xumus: 9-i knacc: yrayOneHHbli  ypoBeHb: yueOHuK / O.C. I'abpuensu, U.I'. OctpoymoB, C.A. CnagkoB. — 5-¢ uza., mepepad. —
Mockga: IIpocsemenue, 2023. — 223 c.: ni.
METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA

Metoauueckoe nocobue. 8 kinace (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB).
Metoauueckoe nocobue. 9 knace (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnankos).
Terpaab 1151 1aOOpPaTOPHBIX ONBITOB U NMpakTUyeckux padot. 8 kiacc (aBTopel O. C. I'abpuensy, U. B. Akcénona).
Terpaab 15 1aOOpPaTOPHBIX ONBITOB U NMpakTUyeckux padot. 9 kinacc (aBTopel O. C. I'abpuensy, 1. B. Akcénona).
XuMus B TeCTax, 3afauax u ynpaxHenusx. 8 kinacc (aBropel O. C. 'abpuensn, U. B. Tpurybyax).

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.iro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumMepsi-3a1a4-pisa

http://skiv.instrao.ru/bank-zadaniy/

https://fg.resh.edu.ru/

https://media.prosv.ru/

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
KaOuHneTs! 11eHTpa ecTeCTBEHHOHAYYHOW U TEXHOJIOIMYeCKOl HarnpaBieHHOCTH «Touka pocTtay.
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.iro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://media.prosv.ru/

2. Iudposas mabopaTopus 10 XUMHH.

3. Ludposas madopaTopus O IKOJIOTHH.
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