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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XMMHM Ha YPOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHBIX B ®I'OC OO0, Ha ocHOBe denepanbHON paboueii
IPOTpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIEMIINUHU MPENoaBaHus yueOHOro mpeamera « XuMus» B
oOpa3oBaTenbHbIX opranm3anusx Poccuiickoit ®epepanuu, a Tak:ke D®AOII 000 pas
oOyuaromuxcsa ¢ OB3.

JlanHas mporpaMma cocCTaBiI€Ha Jijisi OOyYaroIMXCsl C HAPYHIIEHUSIMU ciayxa ( BapuaHT
2.2.1).

[Iporpamma mo XuMuu Ia€T MpPEACTAaBICHHE O IENsAX, OOmIel cTpareruu OOy4YeHHS,
BOCIIUTAHMUSI W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Yy4eOHOro MpeaMeTa, yCTaHABIIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, MpelyCMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpHUPOBAaHME I10 pa3esiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONPEAEISAET KOIMUECTBEHHbBIE
Y KQUeCTBEHHBIE XapaKTEPUCTUKHU COAECPKAHMSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH € YYETOM MEXKIPEIMETHBIX U BHYTPU MPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaloIXcs, ONpeaeIsieT BO3SMOXKHOCTHU MPeAMETa [ peaanu3alun
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOro 001mIero obpa3oBaHus, a Takke TPeOOBaHUI K pe3yjbTaraM OOy4YeHHMsS XUMHH Ha
yYpOBHE Iiesiel M3y4YeHHUsI MPEMETa U OCHOBHBIX BUJOB y4eOHO-IT03HABATEIHHON JESTEIbHOCTH
00ydJaromierocs Mo OCBOCHUIO0 y4eOHOTO COfepKaHuUs.

3HaHUE XUMUH CIYKUT OCHOBOU JUIs POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN 0 MAaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIe XUMHEH
MPEJICTAaBICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJIE, O MyTSIX
pemieHus Ta00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3yuyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHpPOBaHKME MBILUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKH3HU, TaKk U B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYyYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOIO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00ydaromuxcs.

JlaHHble HampaBieHUS B OOYYCHMHM XUMHM O0ECIEUMBAIOTCS CHeuu(UKON coiepiKaHus
y4eOHOro MpeIMeTa, KOTOPBIH SIBIISIETCSA EAarorndecku aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BO
HAYKHA XUMHUH Ha OMPENICIIEHHOM 3TaIre €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILIEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00yYaromKMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MOHITHI OPraHMYECKON XUMHUH.




CtpykTypa coiepxaHHsl MporpaMmbl O XUMHH copMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK eé msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHUH O XUMHYecKoW peakuuu. OOe 3THU CHCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl MO MPUHLHUITY IOCJIEIOBATEILHOTO PAa3BUTHs 3HAHHM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOSHUH aToMa U XMMHUYECKOHN CBSI3H;

— IpeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITTOJIHSS
(GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHune xumMuu
IPOMCXOIUT C MPUBIICUCHNUEM 3HAHHUM U3 paHee H3YUCHHBIX yUeOHBIX TpeaMeToB: «OKpy Karomuni
MUp», «buonorus. 5—7 kinaccel» u «PuszukKa. 7 Kiaccy.

[Tpu u3yueHN XUMUHU TPOUCXOANUT (HOPMHUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XMMHYECKHX 3HaHUM — BaKHEHIIMUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPHOOIIEHNN K HAyYHBIM METO/aM MMO3HAHUS MIPU U3yUEHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbOpMUPOBAaHUM ¥ PA3BUTUH [MO3HABATENBHBIX YMEHUW ¥ UX TPUMEHEHUH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPABUII 0€30MacHOro
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3yyeHMHM XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (popmHpoBaHUE MHTEIIEKTYyabHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHrne O00ydarommxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABATEIbHOW  JEATEIbHOCTH, HAy4YHBIM  METOJaM  IIO3HAHUS,
bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecreueHne YCIOBHM, CMOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMHUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJIs1 PA3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATD U OLIEHUBATH SIBJICHUS OKPY’KAIOILIEr0 MUPA, UCIIOJIb3YS 3HAHUS U OTIbIT,
MOJTy4YEeHHBIE MPH M3YyUYEHUU XHUMHUHU, TMPUMEHSATh UX MPHU PEHIeHUH MpoOJieM B MOBCEAHEBHOMN
YKU3HU U TPYJAOBOM JEATENBHOCTH;

— (opmMupoBaHue y 00yUaIOMIMXCs TYMAaHUCTHUECKUX OTHOIICHHH, TOHUMAaHUs IIEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeACHUS B OBITY U
TPYAOBOM JEATEIILHOCTH B LEIAX COXPAHEHMS CBOETO 30POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;



— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEW, NOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npodWis 1 HaPaBJICHHOCTH AaJbHEHIIero 00yueHus..

O01mee ynca0 YacoB, OTBEAEHHBIX JUIS U3YUYCHHS] XUMUU Ha YPOBHE OCHOBHOT'O OOILErO
00pa3zoBaHus U1 00YYAIOIIMXCS C HAPYIICHUSIMU cayxa ( BapuaHnT 2.2.1), cocraBinser 136 yacos:
B 8 kimacce — 68 uacoB (2 uyaca B Hemeno, U3 HUX | yac ayaMTOpHbIE 3aHATUA, | yac-
camocrosiTenbHas pabora), B 9 kjmacce — 68 yacoB(2ayIUTOPHBIXYACABHEECIIO).

PabGouas mnporpamma y4yeOHOTO mpeaMeTa XUMHS COCTaBJI€Ha B COOTBETCTBUE C
[Tonmoxxennem KkpaeBoro OromxeTHOro  oOmeoOpazoBarenbHoro  yupexaenus "llkoma
JTUCTAHIIMOHHOTO 00pa3oBaHuUs" B COOTBETCTBHH C (efepalbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM OOIIEro oOpazoBaHus M sABNserca npuioxenue k OOII OO0
[ komst JUCTAaHLIMOHHOTO o0Opa3oBaHUsl.
[IporpaMMma HampaBieHa Ha OCBOCHUE YUAITUMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
¢denepaabHOrO  rOCyAapCTBEHHOrO  00pa30BaTENBbHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
00pa3oBaHMs MO XUMHUHU.




COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o MeTogax
no3HaHUs B XuMuU. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XMMHUYECKHX JJIEMEHTOB.
[TpocTsie u clioXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckast popmyrna. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MIOCTOSTHCTBA
cocraBa BewecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYJsIpHas Macca.
MaccoBas 10515 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuectBo BeniectBa. Moib. MoinsipHas macca. B3auMocBsA3b KOJIM4eCcTBa, MacChl U UMCIa
CTPYKTYPHBIX €IUHHII BemecTBa. Pacu€Tel mo GpopmynamMm XUMHUYECKIX COCTUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuuss U e€ INpPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BellecTB. Xumuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBuiamMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHust ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOI0ICHNE U
OIMCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUUYECKUX PEaKIHil (pa3ioKkeHue caxapa, B3auMOIeCTBHE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapus, paszioxenue ruapokcuaa menu (II) mpu HarpeBanmw,
B3anMoJIeiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (II), n3ydenne cnocoOoB pazzesieHus: cMecei:
C TMOMOIIBI0 MarHuTta, (UIBTPOBAaHWE, BHIMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus,
IPOBEICHUE OYHMCTKU MOBAPEHHOHN COJNM, HAOJIOACHHWE M OINUCAHUE PE3YJbTATOB MPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJIENe MOJeKy
(IapoCTEepIKHEBHIX ).

Baskueiilue npeacTaBUTe M HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IIPOCTOE BEILIECTBO.
Haxoxnenne kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHCIOpOAa B JlabopaTopud W
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOIU(PHUKAIHS
KHCIIOpOJa.

TennoBoit 3(pdpeKkT XUMHUYECKOW peakluh, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
SHAOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yrojib M METaH. 3arps3HeHHe BO31yXa, YCHUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bopopox — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoa B pupoje, Gpuzndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIoco0bl nony4yeHus. Kucinotsl u conu.

MoutsipHbii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue cpolicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMocTh BellecTB B Bojie. MaccoBas 1ojs BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OKCcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukainus oOCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECCKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenknarypa coneil. ®duznueckue U XUMU4eckue cpoiicTtBa coieil. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKIy KIACCAMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE CO/IECPIKAaHUS KUCIOpOJa B BO3JyXeE, MOJMyuyeHHE, COOMpaHue,
pacro3HaBaHMe M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpallleHUs TOpeHHus (moxkapa), O3HAaKOMIIEHUE C
oOpa3lilaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJIydYeHUE, COOMpaHWE, pAClO3HABaHUE U
W3YYCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOKHO MCITOIH30BaHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3Il0B BEIIECTB KOJTUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpAacCTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM H KalbliueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHuEe U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3auMoieiicTBus okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaJIAMHU, PEaKIHii
HEUTpanu3aluu, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJIHOTO METaJljia IPYyTUM
U3 PacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxuedmme Kiaccsl
HEOPraHWYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucremMa xumMudeckux sjiementos JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KJIaCCU(PUKAMU XUMUYECKUX 1eMEHTOB. [IoHsATHE O Ipynmax cXOAHbBIX
AJIEMEHTOB (IIETTOYHBIC U MIET0YHO3EMENbHBIC METAILIbI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMH4eckux osiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W yMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMuueckux djemMeHTOB Ilepuommueckorr cucremsr J[. U.
MenaeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJiokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. Jl. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenens okucienus. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE peaku. [Iporecchl okucienus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUIA
LMHKA C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MTPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIMUTEITFHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISAETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KJacCU(pUKalusi, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEINb, SIBICHUE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKHM 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHUYECKasl peaKIus

Ilepuonnueckuit 3akoH. Ilepuomuyeckas cucrema xumuueckux oanemeHtos [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbLUS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKHX peakluil Mo pa3IMYHbIM MpH3HAKaM (IO YKCIY U COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTy, 10 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, T[I0 YYacTUIO KaTamu3aropa). OJK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsatue o
katanuse. [IonsaTue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKE HA CKOPOCTh XUMUYECKOU
peaKIu ¥ MOJI0KEHHE XUMUUECKOTO pPAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBIE€HUE YPaBHEHHU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHMEM METO/Ia MIEKTPOHHOIO OallaHca.



Teopust PAEKTPOTUTAYECKON AUCCONMALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOIMAIUU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBsA3U. CTeneHb
mucconuaiuu. CUIbHBIE U cTa0ble SJICKTPOIHUTHI.

Peakiun woHHOTO 0OMEHa. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJICTABICHUA 00 JJICKTPOIMTUYECKON Auccoruanii. KadecTBEeHHbIE pEaKIMUu Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTauoB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3JAECUCTBHUS PpPa3IUYHBIX
(bakToOpoB, UCCIIETOBaHKUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, I1IeJ04ei U coseil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHE BOJIbI), OMBITOB, WJLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (FrOpeHHe, peakluu pa3ioXKeHHs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHWYECKUX BELIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pEAKUWA Ha MOHBI, pEIICHUE
HKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemetanbl 1 MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenienn okucieHus. CTpoeHne U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYECKHE CBOHCTBA Ha IMpUMEpPE Xjopa (B3aUMOJECHCTBHE C METalJaMM, HEMETalllaMH,
mienouamu).  XuopoBopopod. ConsiHast KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JleiicTBrue Xjopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeiime XIopuibl
U UX HaAXO0XJCHHUE B IPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oO1mme Kak MmpeacTaBUTeNsl Kiiacca KUCIIOT | crielupuyeckue). XuMUIeCKUe Peakilnu, JIekKalnue
B OCHOBE IPOMBIIIUIEHHOTO CII0CO0a MOyueHus: CEpHON KUCIOTHI. [IpMeHeHne cepHON KUCIIOTHI.
Conu cepHOUl KHCIIOTBHI, KauyeCTBEHHAs peakius Ha cyinbdar-uoH. HaxoxaeHue cepel u eé
COCIMHEHUHN B IpUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeibl COCAUHEHUSIMU CEPbI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3LyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHUS.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEeHH OKHUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHe Hu
XUMHUYeCKHe cBolicTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3N4ecKrue U XUMHUCCKUE
CBOICTBa, Mony4deHue u npuMeHeHue. Comu aMMOHUS, UX (PU3HUYECKHEe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KauecTBeHHasl peakuus Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENA Kiacca KHCIOT |
cnenududeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
ynoOpeHuii. XUMHYECKOe 3arps3HEHUE OKPYIKAIOMIEH cpebl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, ammoTpomHble MOAMGPUKAIII
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopnas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPaAJIbHBIX YA0OpEHHIA.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(UKAIINK, PAaCIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XMMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux GU3NYECKUe ¥ XUMUYECKHE CBOWCTBA, JCWCTBHUE HA )KUBBIC OPTAaHU3MBI,
MOJTydYeHHEe U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a TI100aIbHOTO TOTEIJICHHUsI KIMMaTta, MapHUKOBBINA 3(QdeKkT. YronbHas KUCIoTa U e
coiu, UX (U3MYEecKHMe M XHUMHUYECKHE CBOMCTBa, MolydeHHe U npumeHeHHe. KauecTBeHHas
peakuus Ha kapOoHaT-MOoHKL. Vcronk30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIIICHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHUSX yriepoia
(MeraH, 9TaH, STUJICH, alleTUJICH, TAHOJ, TIULEPUH, YKCyCHas KUclioTa). [[pupogHbie ICTOYHUKU
YTIEBOIOPOAOB (yTOJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M NPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
yIJaeBOJax — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuaibHOE €JUHCTBO OPraHMYEeCKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBONCTBA, MOJy4eHHWE W TPUMEHEHUE.
Coenunenuss kpeMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEeaKluil Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3NUECKUe U XUMUYECKHE CBOMCTBA TaJlOre€HOB M MX COCIUHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOJCHWE TMporecca OOyriaWBaHHMS  caxapa TMOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yYEHUE XUMHUUECKUX CBONCTB pa30aBlIeHHOW CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONIOJeHUE TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUU
(BO3MO>XHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (OCPOPHBIX YI0OpEHUIA,
MoNlydeHue, coOMpaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha HOH aMMOHHUS U (ocdaT-uoH U U3YICHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJelied KpUCTAIMYECKUX peIEToK anMasa, rpadura,
dymnepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOITUU PaCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM
YTIEM U yCTPOMCTBOM MTPOTHUBOTA3a, MOJTy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBOKCTB
VTJEKUCIOro ra3a, MpOBEJACHHE KAauyeCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKAaTHOU
MPOMBINIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeiiie HeMeTauibl U uX
COEIUHEHU.

MeTaJi1bl M MX COeITMHEHH S

OO61ast XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B Ilepuonnueckoii cucreme XxuMuueckux diaeMeHToB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.



Crtpoenne MetayioB. Metajinueckas CBSI3b M META/UIMYECKas KPUCTAIIMYECKash peleTka.
DNEKTPOXUMUYECKUNA psAJl HampsokeHUd MetamioB. dusnueckne M XMMHYECKHME CBOMCTBA
MeTaymioB. O0mme croco0bl MONyYeHUsT MeTaIoB. [IoHATHE O KOPPO3HH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMHHUNA, OpOH3a) M HX
MIPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: NONOKEHUE B [leproanueckoi cucTeEMEe XUMUYECKUX AIEMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAI0B U MX COCAUHECHUM.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM U KaJIbLUI: 1T0JI0KeHUE B [lepuoanyeckon cucreme
xuMmuueckux aemeHtoB . M. MenneneeBa, CTpoeHUE MX aTOMOB, HaxOXXJAECHUE B MPHUPOJIE.
dusnyeckre U XUMHYECKHE CBOMCTBA MarHus W Kajdblysd. BakHelIlnne coequHEHUST KaJIbIUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: mnonoxenue B Ilepumomnueckodt cucrteMe xumuuyeckux osnementoB JI. M.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuil Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, UX (DU3MYECKUMH CBOWCTBAMU, U3YUYCHUE
PE3yNBTaTOB KOPPO3HH METAIIIIOB (BO3MOKHO HUCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbIlUsd W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB KECTKOM BOJBI, MpOIlECCAa TOPEHHS >Kele3a B
Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaklMil HAa MOHBI: MarHus, KalblUs, aIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(ITI), menu (1), HaOmrOMEeHHME W OMHCAHUE MPOIIECCOB OKPAITMBAHMS TIJIAMEHU MOHAMU HATPHS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIIe MeTalbl U UX COCIUHEHUS).

XuMHus 4 OKpY:KamoLas cpeaa

BemectBa m Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMoImp MpU XUMHUYECKUX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYKaroleh cpesl (IpeenbHas JOIMyCTUMas KOHIICHTPaIUs
BemecTs, ganee — [1J1K). Poib XxuMum B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuit yIxcnepumenm:

U3y4eHHe 00pa3IioB MAaTePUAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Meostcnpeomemnuwie ceasu

Peanu3zanusi MeXnpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TIOHATHUN, TaK U MMOHITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATHU3,
CHUHTE3, Kiaccu(uKanus, TMEPUOTUIHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBAHHUE,
U3MEpEHHNEe, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(PEKT, TEXHOIOTHUS, MaTePHAIIBI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3O0TOIIH,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, JJIEKTPHUUECKUH 3apsii, MPOBOJHUKH, IOJYNPOBOJHUKH,
TURJIICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHWE BEIIECTBA, TIas,
pacTBOp, paCTBOPUMOCTh, KPHCTAJUTNIECKAs PEIIETKA, CIIIaBhl, (pr3ndecKkue BeTNUNHBI, CTMHALIBI
M3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COITHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJBI, IOJE3HbBIE
MCKOIIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOTPAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUSA
.HI/I‘-IHOCTHBIC, METANIPCAMECTHBIC W ITIPCAMCTHBIC PE3VYJIbBTATHI OCBOCHUA OGV‘-I&IOH_II/IMI/ICH C
HapYIIEHUIMHU cnyxa ( BapuadT 2.2.1)opeanaraeMoi mporpaMMbl cooTBETCTBYIOT PI'OC OO0 ¢
YYETOM HX 0COOBIX 00pa30BaTEIbHEIX NOTPESOHOCTEN.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YUeOHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHUMCKMMH  COLMOKYJbTYPHBIMM M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IPAaBUIAMHM M HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT IPOIIEcCaM CaMOTIO3HAHHMS, CAMOPA3BUTHSA U COIIMATU3AIMH 00yYaIOIUXCSL.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M pacIIMpEeHHE ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMA:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HACJIeINI0, TOHMMAaHMs 3HAYEHMS XMMHMYECKOW HAyKH B HKM3HM COBPEMEHHOIO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW MH(POpPMAaLUEl O MepeJoBbIX AOCTHKEHMSIX M OTKPBITUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 yCTpoicTBe
Mupa 1 o0IIecTBa;

2) rpaIaHCKOr0 BOCIIUTAHUSA:

IPEACTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHMH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B 00I1IeCTBEHHO I10JIE3HOH,
yueOHOMCCIeI0BATENbCKONW, TBOPUECKOW U JAPYIHMX BHAAX JEATENBbHOCTH, T'OTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JEATENbHOCTH IIPU BHINOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 33/a4,
BBIIIOJIHEHUM XMMHUYECKMX SKCIIEPUMEHTOB, CO3JaHUU Y4EeOHBIX IPOEKTOB, CTPEMIICHMS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B TpOIecCe 3TOW y4eOHOU NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE ITOBEACHHE U MIOCTYNKH CBOMX TOBAPUILEH C O3ULIMN HPABCTBEHHBIX U IPABOBBIX
HOPM € YYETOM OCO3HaHUS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKME  NPEJICTABICHHUS O  BEIIECTBE UM  XMMHMYECKOM  peaklud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY AJIs
IIOHUMAaHMsI CyITHOCTH HAy4YHOM KapTHHBI MUPA, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS NIPUPOJIbI, B3AaUMOCBSA3SX UEJIOBEKAa C IPUPOAHON CpPelloi, O pOJIM XUMHUH B O3HAHUU
3THUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE Ha IIOJYy4YEHHME HOBBIX 3HAHUN IO XUMUH,
HEoOXonuMBbIe Uil OOBSCHEHHsS HaOJI0JaeMbIX IMPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
MH(POPMALMOHHOM M YNTATENbCKON KyJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JMTEpaTypod, JOCTYNHBIMH TE€XHHYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOyUYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOCKTHON M HCCIEN0BATEIbCKON AEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTU U YPOBHs 00y4€HUS B JJaJIbHEHILIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:



OCO3HAHHE LICHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/10POBBIO, YCTAaHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHE NOCIEACTBUA M HENpPUSATHE BPEIHBIX MPHUBHIYEK
(ynorpeOyieHUsT aJKOrojisi, HApPKOTHKOB, KypEHHs), HEOOXOTUMOCTH COONIOJEHHS IpaBHI
0€30MacHOCTH MIPHU OOPAIEHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOMN KU3HU;

5) TpyaoBoro BocnuTaHms:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyia pa3IuyHOro pojia, yBaKEHHE K
TPYZY U pe3ybTaTaM TPYA0BOU AESITEIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS PEAMETHBIX
3HaHUM 10 XUMMH, OCO3HAaHHBIM BHIOOP MHIMBHAYAIbHOM TPAEKTOPUU MPOAOIKEHUS
o0pa3oBaHusl C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MNpo(hecCCHOHAIBHOW JESATEIbHOCTH U Pa3BUTHA
HEOOXOIMMBIX YMEHU, TOTOBHOCTh aJallTUPOBATHLCS B TPO(ECCUOHATEHON Cpeie;

6) IK0JI0rM4ecKOro BOCIMTAHUS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHUYECKOMY 30pPOBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MacHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TAKKE B CUTYALMAX, YTPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOJCH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, OJTyYaeMble PU U3YUCHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXKAIOLIEH INPUPOJHON CPEAOW, Ul IOBBIMICHUS YPOBHS JKOJOTMYECKOU
KYJITYpBl, OCO3HaHMs INI00ATBHOIO XapaKTepa dKOJIOTMYECKHX IMPoOJIeM U MyTel UX pelieHHs
IIOCPEACTBOM METOJIOB XMMHHM, SKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAaThCS UM B
II0O3HABATEJILHOW, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pPe3yJbTAaTOB BBIAEISIOT 3HAYMMbIE i1 (OPMHPOBAHUSA
MHUPOBO33PEHUS OOLICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, runoresa, (akr, cucrema,
IpoIiecc, KCIEPUMEHT U JIPYTroe.), KOTOPbIe MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (OPMHUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), KOTOpble O0OeCneunBarOT (OPMHPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUYeOHOM eI TeIbHOCTH.

ITo3naBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3zoBrble JJornyeckue aeiicTBHUA:

YMEHHMSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS IIPU OCBOCHHH 3HAHWM:
PacKpbIBaTh CMBICII XMMHUECKUX MTOHATHH (BBIIEIATH X XapaKTepHbIE IPU3HAKH, YCTaHABIMBATh
B3aMMOCBSI3b C JIPYTMMHU TOHSTUSMH), UCIOJb30BATh MOHATHUS A OOBSICHEHUS OTACIbHBIX
(axTOB U SIBIEHUH, BBIOUPATh OCHOBaHMS U KPUTEPUH JUISI KIacCU(UKALMN XUMUYECKUX BEIECTB
U XMMHMYECKHX PpeaKklUil, yCTaHaBIMBaTh NPUYMHHO-CIEJCTBEHHBIE CBSI3U MEXIy OOBEKTaMHU
U3yYeHUs, CTPOHUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JIEAyKTUBHBIC, [0 AHAJIOTHH),
JIEJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHUE NPUMEHATh B MpPOLECCe MO3HAHUA MOHATHS (IPEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, WCHOJIb3yEMble B XHMHH, IPeoOpa3oBbIBaTh LIMPOKO
OpUMEHSeMbIe B XUMHH MOJICNbHBIC MPEICTaBICHUS — XUMUYECKUNA 3HAK (CHMBOJI JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMUYECKOH peakuuu — TpU pPELlIeHUH Y4eOHO-
IIO3HABATEJIBHBIX  3alad, C Y4YETOM OTHUX MOJEIBHBIX IPEICTAaBICHUM BBIABIATHE U
XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U



XUMHYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble ucciaenoBarebCKue NeHCTBHA:

yYMEHHE HUCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBBI UId (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPraHM3allMd U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbrar, GopmynupoBaTh 0OOOIIEHUS W BBIBOJBI MO pe3yjbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Paborta ¢ nnopmanmeii:

yMeHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 GOpM IPECTABICHUS, MTOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAast IMTEpaTypa
XHUMHUYECKOT'0 CO/IEpIKaHus, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE IPUMEHSATh Pa3IMYHbIE METOJIbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALH 1
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BBINOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JacTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KyJIbTYPOH aKTUBHOTO MCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpPMY MpEICTaBICHUS
uH(pOpMallMl ¥ WIUIIOCTPUPOBATH peIIaeMble 3a/Jaydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
IpyrumMu popmamMu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HCMONb30BaTh M AHAIM3UPOBATH B Ipoliecce yueOHON M HcclenoBaTeIbCKOU
JEeSTeNIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO X03sIiiCTBa U TpaHCHOpTa
Ha COCTOSIHME OKPY>KaroIel MPUPOTHON CPEIBI.

KoMMyHUKaTHBHbIE YHHBepcaJbHblIe Y4eOHbIe el CTBHA:

yMEHHUS 3a/laBaTh BOIPOCH (B XOJ€ JAualiora W (WJIM) JHUCKYCCHHM) MO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEACTABIATh MOJTYyUYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM ESTEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeNaTh MPE3EHTALUIO0 pPE3yIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIACAOBAHHIO CBOWCTB
BEIIECTB, y4eOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yuéra
OO0IIMX WHTEPECOB M COIVIACOBAHMS TMO3UIUN (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JACHCTBUIA, ONpeeeHNe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JPyTHE).

Pery1siTuBHbIEe YHMBepcalbHble Y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOATEIbHO ONMPENENSITh LeNU AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs yUeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEJIOKEHHBIN aJITOPUTM JECHCTBUM ITPU BBITIOJIHEHUH 33 JTaHUN
C y4éTOM TMOJy4Y€HHUS HOBBIX 3HAHUN 00 M3ydyaeMbBIX OOBEKTaX — BELIECTBAX M PEAKIUIX,
OLICHUBATh COOTBETCTBUE MOJIYUYECHHOIO pe3yJibTaTa 3asBICHHOM 1IeJM, YMEHUE HUCIIONb30BaTh U
aHaATM3UPOBATh KOHTEKCTHI, ITpeJjIaraéMble B yCJIOBUU 3aJJaHUH.



NNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB 10 OCBOCHHIO 00S3aTENbHOTO  COJCpPKAHMA,
YCTAHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJarloluMucss Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JAeWcTBUM, crneuuduueckue amis
IOpeIMETHOW 00sacTH «XUMUS», BUIBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMSA, €ro
UHTEpIpEeTaLnH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny obydenusi B 8 kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMECHUM:

® pACKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUI
3JIEMEHT, TMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJTHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJsipHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl J0JIs1 XUMUYECKOTO 3JIEMEHTA
B COCAWHEHHWM, MOJSIPHBIH 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIECHUS, XUMUYecKas peakius, Kiaccupukamnus
pEeaKIuil: peakuy COSANHEHUS, PEAKIINK PA3JI0KEHUSI, PEAKLIUN 3aMEILEHNs, PEaKIuU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIIOBON 3((EKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XUMUYeCKas CBS3b,
MOJISIPHAsE M HENOJISIpHAsi KOBAJIEHTHAs CBS3b, MOHHAsA CBS3b, WOH, KaTHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEeHTHAs! KOHLIEHTpAalHsl) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MNOHSATUH W NPHUMEHSTH ITH
MOHATUS MTPU ONHMCAHUY BEIIECTB U UX NPEBPALICHUN;

® JICIIOJIB30BaTh XHMHMYECKYIO CHUMBOJHKY JJISi COCTaBIeHHS (OpPMYJT BELIECTB U
YPABHEHUN XUMUYECKUX PEAKLIUN;

® OIpeneNsiTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHApHBIX COEIMHEHHSAX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSAX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COCIMHEHMH 1o ¢opMysinaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHCHUSX;

® packpbiBaTh cMbIca llepuonuueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

® ONuCHIBaTh M XapakTepu3oBarh TabauuHyto ¢opmy Ilepuonmdeckoii cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHITUS «IJaBHas moArpynna (A-rpynma)» u
«nobounas mnoarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
o0o3HavyeHus1, KOTopele uMeroTcsi B Tabnuue «lleprnoguueckas cucremMa XUMUYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JEeMEHTOB (COCTaB M 3apsa sapa, oOliee YHCIO 3JICKTPOHOB H
pacnpeeseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

® KJIacCU(PUIMPOBATH XUMUYECKHUE HIIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUUECKUE
peakiuu (M0 YMCIY M COCTaBYy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
apdexry);

® XapakTepHu30BaTh (OMUCHIBATH) OOILIME XUMHUYECKHE CBONCTBA BEIIECTB PA3THMUHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAaHUE IPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;



MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyIie COeTUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON ACATEIBHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEMAaTU3allMI0, KIACCU(UKAILINIO, BBISBICHHE MPUYHHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl MU3YYEHUs CBOWCTB BELIECTB M XWMHYECKHX PEAKIUU,
€CTECTBEHHO-Hay4YHbIE METO/Ibl TO3HAHUS — HAOI0ICHHE, U3MEPEHHE, MOJICINPOBAHUE,
SKCTIEPUMEHT (peabHBIM U MBICIICHHBIN );

CleoBaTh IMpaBWJIaM IIOJb30BaHUS XHMMHUYECKOW TOCyAOM U J1abopaTOpPHBIM
o0opysOBaHHEM, a TaKXe MpaBWiIaM OOpallleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMH 1O BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYESHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa H KHCIOpPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONPENEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJNUTHh XMMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIITLI0 HHAUKATOPOB (JTakmMyc, peHondTanernt, METUIOpaHK U IPYTHE).

K koHmy oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHHA: XMMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJI0KHOE BEIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas pPEaKIUsl, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiyu, MOJIb, MOJISIPHBIM 00BEM, PacTBOp, AIIEKTPOIIMTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTHYECKAs AUCCOLMAIMS, PEaKUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTHMBbIE pPEAKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJCHHE, AIOTPONUsS, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYeCKas), KpUCTAJUIMYEcKas pemeéTka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEaKlUUH, MPEeNeIbHO IOIyCTUMAas
koHuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATUN M INPUMEHATH 3TU
IIOHSTHS IIPH ONMCAaHUH BEILIECTB U UX IIPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UId COCTaBlI€HUS (OpMys BEIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIUN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaccy CO€IMHEHHH 1o (opmysiaMm, BHJI XMMHUYECKON CBSI3U (KOBAJECHTHAsi, MOHHAs,
METaJUINYecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsii HMOHA IO XUMHYECKOH
dopmyre, xapakrep cpelasl B BOAHBIX PAaCTBOpPAX HEOPTaHWYECKHX COCIMHEHWH, THUI
KPUCTAJUIMYECKON pPEIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro TMOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh TadbmuuHyto ¢opmy [leproanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pas3NyaTh TMOHATHS «riaBHas mnoxarpynma (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbIINE TMEPHOMBI,
COOTHOCHUTbH 0003HA4Y€HUs, KOTOPbIE UMEIOTCA B IEPUOJUUECKON TabunIe, C YUCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHMsI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sAapa,



o0111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHUE MX IO AJICKTPOHHBIM CJI0SIM), OOBSICHATH
o0mue 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB JJIEMEHTOB M HX COCIMHEHHHA B
npejesiax MaJblX MEPUOOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakuuu (IO YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenu(HUUecKue XUMHYECKHE CBOMCTBa
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON TUCCOLMUALIMU KUCIIOT, IEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKUUii MOHHOrO OOMEHA, YPaBHEHUS pEaKIuii,
NOATBEPXKJAIOLINX CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIIECTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUM B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

coOnrofaTh MpaBuja MOJb30BAHUS XMMHUYECKOM mocynoil U J1abopaTOpHBIM
o0opysoBaHHEM, a TaKKe IMpaBuia oOpallleHHsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMH IO BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYESHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAKLUHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, uoauia-, kapOoHat-, (ocdar-,
CWJIHMKAT-, Ccynb(ar-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHS M HOHBI H3YYCHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PAaCTBOPaX HEOPIAaHMUECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBHOCTH — AHAIN3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKLMM, €CTECTBEHHO-
HAYYHBIC METOIbI IO3HAHUS — HAOIIOICHHE, H3MEPEHUE, MOICTUPOBAHUE, YKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U dyeKTpoHHBbIe (LM pOoBbIE)
KoHTpoJsbHbIE IpakTH4eckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoThbI
Paszgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 6 0 ) bubmnorexa [JOK

' MPAKTUYECKOU EeSITETbHOCTH https://m.edsoo.ru/7f41837¢

JelnoBeKa

12 BeinectBa 1 xXuMu4eckue 14 ] 0 Bbu6nmuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3znen 2. BaxkHeliue npeacTaBuTe/Id HEOPraHU4eCKUX BelllecTB
21 Bosnyx. Kucnopogn. Ilonsatue 6 0 1 bubmmoreka [JOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 2 0 1 bubnuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Torstue 00 4 0 1 bu6mmoreka [IOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 12 | 1 Bbu6nmuoreka [JOK

’ HEOPTaHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. llepuoaguueckuii 3axoH u Ilepuognyeckas cucrema xumuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT




[lepuoauueckuii 3aKOH U

11 [Tepunonnueckas cucrema 6 Bbu6nuoreka [JOK
' XUMHUYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHCIIATENLHO 9 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBLHBIC PEAKITUU
bu6nmuoreka [JOK
n 15
TOTO Mo pasaeity https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IpakTuueckne
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peakiun
L1 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 0 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 3 0 0 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIHAIIHSI. 2 | 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 16
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 0 1 bubmmoreka [JOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapakTeprucTUKa XUMUIECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorera LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 1OK
noinoTeKa
2.3 VA- A 6 0 1
OJICMEHTOB FPYmIEL. ASOT, ocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 10 1 2 Bubmmorexa [IOK
. . by ' pot https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS




Hroro no pasaeny

26

Pa3zgen 3. MeTaJJIbI M X COCIUHEHU A

3.1 OO01mue cBO¥CTBa METAIIOB 4 ngj;ﬁfg;gg/ffmm%
bubnuoreka [IOK
32 Bakueime MeTauibl M UX COeIUHEHUS 16 htt1)651 / /r(r)l.eedsofrou 76412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpyKawmas cpeaa
4.1 BemectBa u MmaTepuanbl B AKHU3HU YEIOBEKA 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Ha3Banue MmoayJist
PeszepBHoe Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoaunyecTBO yacoB lara JeKTpOHHbIE
11/- Tema ypoka A-ayzurop M3Y4YEeHH unpposrre
yp Beer | ype; Kontponbnsl | IIpakTtuyecku y 0GpazoBaTeNBHbIE
n 0 C- e padoThbl e padoThblI !
pecypchl
CaMOCTOSTEIIbHBI
e
Nuctpykrax o Th. A
bubmunoreka LIOK
[Ipenmer xumuu. Ponb
1 0 0 https://m.edso00.ru/ff0d210
XHMHH B KU3HU YCIOBEKA. .
Temna u BemecTna. -
C bu6mmoreka [IOK
IlonsaTue o MeTomax
1 0 0 https://m.edsoo.ru/ff0d227
MIO3HAHUS B XUMUH. .
[TpakTrueckas padota Ne 1
«IIpaBuna paboThl B
1ab0opaTOpUN U MPUEMBI
bu6munorexa LIOK
oOparreHus ¢ A
1 0 1 https://m.edsoo.ru/ff0d23d
1a00paTOPHBIM .
o0opyoBaHUEM. -
Habmronenus 3a ropsimieit
CBeUeity.
C bub6munoreka LIOK
YucTele BENlecTBa U
1 0 0 https://m.edsoo.ru/ff0d2a6
CMeECH. .




[IpakTuueckas padora No 2
«Paznenenue cmeceit (Ha

bubmunoreka LIOK

5 https://m.edsoo.ru/ff0d28c
puUMepe OYUCTKU g
MTOBApPEHHOM COJIN)». B
CniocoObI pa3aencHus bubmmorexa IOK
6 . P https://m.edsoo.ru/ff0d26¢
cMeceil.
a
bu6munoreka LIOK
ATOMHO-MOJIEKYJISIPHOE
7 https://m.edsoo.ru/ff0d2d5
yYeHue.
0
XUMHUYECKUE FJIEMEHTHI. bubnuoteka [JOK
8 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMUYECKHUX DJIIEMEHTOB. 8
3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB. bubnuoreka [JOK
9 Xumuueckasi popmyia. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB €
XUMUYECKHUX DJIIEMEHTOB.
Cocrasienue Gpopmy 1o
bu6mmoreka [IOK
BaJICHTHOCTH.
10 https://m.edsoo.ru/ff0d523
Onpenenenne 0
BaJICHTHOCTH 110 (hopmyie. B
OTHOcHUTENbHAS aTOMHAs bubnuoteka [JOK
11 Macca. OTHOCUTETbHAS https://m.edsoo.ru/ff0d323
MOJIEKYJISIpHAsI Macca. c
MaccoBas omis bubnuoteka [JOK
12 XAMHUYECKOT0 3JIEMEHTA B https://m.edsoo.ru/ff0d350

COEIUHEHNU.

C




dusnyeckue u

bubmunoreka LIOK

13 XUMHYECKUE SIBJICHHUS. https://m.edsoo.ru/ff0d37f
XuMHUYECKask peaKLusl. a
[Ipu3Haku u ycinoBus bu6bnuorexa LIOK

14 MPOTEKAHUSA XUMHYECKHUX https://m.edsoo.ru/ff0d3al
peakiuii. 6
3aKOH COXpaHEHMsI MaCChI bubnuorexa LIOK

15 BEILLIECTB. XUMHUYECKUE https://m.edsoo.ru/ff0d3b8
ypaBHEHHUS. 8
M. B. JIomoHOCOB — bubmorexa HOK

16 . https://m.edsoo.ru/ff0d40c
YUEHBIN-3HIUKIIOTEIUCT. 4
Knaccudukanus
XUMUYECKHUX PeaKlui bu6nuoreka [IOK

17 (coenuHeHws, https://m.edsoo.ru/ff0d3£3
Pa3I0oKEHHs, 3aMCIIICHHS, 4
obmeHa).
Brrurcinenus Mmaccel
BEIIIECTBA BEIECTBA 110 bubmorexa [IOK

18 https://m.edsoo.ru/ff0d570
YPaBHEHUSM XUMHYECKHX g
peaKuuii. B
KonTposbnasi padora bu6nuorexa [IOK

19 Nel o Teme «BemiectBa u https://m.edsoo.ru/ff0d429
XUMHUYECKHE PEaKIIum. 0
O6006meHue u

. but6mmoreka [IOK

CUCTEeMAaTH3AIHsI 3HAHUHA

20 https://m.edsoo.ru/ff0d2a6

o TeMe “BeriecTBa u
XUMHYECKHUE PEAKIINN .

[




AKP Nel. Bozgyx —
cMech razoB. CocTas

bubmunorexa LIOK

21 Bo3ayxa. Kucnopon — https://m.edsoo.ru/ff0d448
3JIEMEHT U TIPOCTOE e
BelecTBo. O30H.
®duznueckue u
XHMHYECKHUE CBOMCTBA bubmuoreka [{OK
22 KHCIIOpoJia (peakiuu https://m.edso0.ru/ff0d461
OKHUCJIEHHS, TOPEHHE). 4
[TonsiTHe 00 oKkcHuIax.
Crioco0sI TToTyYeHust
bubmunoreka LIOK
KHCIJIOpOJia B TabopaTopuu
23 https://m.edsoo.ru/ff0d497
Y TIPOMBIIIUICHHOCTH. .
[Ipumenenue kuciaopoaa. B
Tennooii 3 dexr
XUMHYECKON PEaKIuu,
TIOHSTHE O bubnuoteka [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHHH, K30~ U 0
IHIOTEPMUYECKUX
peakuusx.
[TpakTuyeckas padora Ne 3
but6mmoreka [IOK
1o reme «Ilonyuenue u
25 https://m.edsoo.ru/ff0d4ae
coOupaHue KICIOpoaa, )
M3yYE€HHUE €r0 CBOMCTBY. B
Tornugo (HedTh, yrois u
but6mmoreka [IOK
MeTaH). 3arpsi3HeHHe
26 https://m.edsoo.ru/ff0d4c4

BO3/1yXa, CIIOCOOBI €r0
IPEIOTBPAILCHUS.

a




Bonopoa — »snemeHT u

bubmunoreka LIOK

27 MPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4dd
HaxoxeHne B mpupoje. 0
duznueckue u
. bubmunoreka LIOK
XHMHYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4dd
Bojiopoa. [Ipumenenue 0
BOAOPOAA. N
bubmunoreka LIOK
IlonsaTue o KucIoTax u
29 https://m.edsoo.ru/ff0d50d
COJISIX.
2
bubmunoreka LIOK
Crioco0bI TToTyYeHus
30 https://m.edsoo.ru/ff0d4dd
BOJIOPOJIa B TAOOPATOPHH. 0
[IpakTuueckas padora Ne 4
but6mmoreka [IOK
1o reme «Ilonyuenue u
31 https://m.edsoo.ru/ff0d4f4
coOupaHue BOJAOPO/Ia, 5
M3yYE€HHUE €r0 CBOMCTBY. B
bubmunoreka LIOK
KonnuecTBo BemecTna.
32 https://m.edsoo.ru/ff0d542
MomnsipHnas macca. .
MounsipabIii 00BEM Ta30B. bubmorexa LOK
33 https://m.edsoo.ru/ff0d570
3akoH ABorajapo. g
Brrurcnenus o0bEma,
KOJINUECTBA BEIIECTBA T'a3a bubnuotexa [JOK
34 10 €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55a

KOJINYECTBY BEIIECTBA WU
00BEMY.

0




dusnyeckue u

bubmunoreka LIOK

35 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIBI. a
. bubmunoreka LIOK
CocTaB OCHOBaHUH.
36 https://m.edsoo.ru/ff0d59¢
[TonsiTHEe 006 MHIUKATOpAX. )
[IpakTuueckas padora Ne 5
1o reme «IIpurorosienue
ACTBODOB C bubmuoreka [IOK
37 P P . . . https://m.edsoo.ru/ff0d5eb
onpeneaEHHO MacCOBOM .
JI0JIEN paCTBOPEHHOTO -
BEIIIECTBAY.
Bopa xak pacTBOpuUTEb.
Hacuimennsie u bu6munoreka LIOK
38 HEHACBIILIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b4
MaccoBas 10715 BEILIECTBA 0
B pacTBOpE.
OKcHuapl: COCTaB, bu6munoreka LIOK
39 Kiaccudukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa. (S
[TomyueHue u XUMUYECKHE
b bubmunoreka LIOK
CBOMCTBA KUCJIOTHBIX,
40 https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM()OTEPHBIX .
OKCHJOB. -
OcHOBaHUs: COCTaB, bubmuoreka [IOK
41 Kiaccudukanus, https://m.edsoo.ru/ff0d67¢

HOMEHKJIATypa.

a




[Tonyuenue u xumudeckue

but6mmoreka [IOK

42 s . https://m.edsoo.ru/ff0d67¢
CBOMCTBA OCHOBaHUI X
KucnoTtsl: cocTas, bubnuoteka [JOK
43 Kiaccudukanus, https://m.edsoo.ru/ff0dfee
HOMEHKJIATypa. 2
bubmmoreka LIOK
[TomydeHne 1 XUMHUYECKUE
44 . https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCIIOT. 5
Comnu (cpenuue):
(cp but6mmoreka [IOK
HOMEHKJIaTypa, CII0COObI
45 https://m.edsoo.ru/00ad94
MOJTyYeHUs, XUMUIESCKUE 74
CBOICTBA. _
I'enernueckas cBs3b
but6mmoreka [IOK
MEX]Ty KTaccaMu
46 https://m.edsoo.ru/00ad9a
HEOPTaHUYECKUX 50
COCTUHEHUN. T
[IpakTuueckas pabora Ne
6. Pemenue
bu6mmoreka [IOK
AKCIIEPUMEHTATBHBIX
47 https://m.edsoo.ru/00ad9b
3aga4 1mo reMe «OCHOBHEIE e
KJ1aCChl HEOPTAaHUYECKUX T
COCTUHEHUIN.
O06o0061mIcHNE U
CHCTEMAaTH3alMsI 3HAaHUHIIO bubmunoreka LIOK
48 Teme “OCHOBHBIE KIACCHI https://m.edsoo.ru/ff0d634

HEOPTraHUYECKHUX
COCTMHEHNN .

2




KonTpoasHnas padora
Ne2 o Teme "OcHOBHEIC

bubmunoreka LIOK

49 https://m.edsoo.ru/00ad9e
KJIACChl HEOPTAaHUIECKUX la
coenuHeHun". T
Pemenne pacueTHbIx bubmmoreka [JOK
50 3a/1a4 10 YpaBHEHUAM https://m.edsoo.ru/00ad9¢
XUMHYECKUX PEAKIIUIA. b2
AKP Ne2. [TonbITKH
Kiaccuukanum
XUMHYECKHUX JIEMEHTOB. bubmuoreka [{OK
51 [lepuoauueckuii 3aKOH U https://m.edsoo.ru/00ad9ff
[lepuoauueckas cucrema a
XUMHUYECKHX 3JICMECHTOB
JI.1.Menneneena.
TTepHObI, TpyIIIEL, but6mmoreka [IOK
52 https://m.edsoo.ru/00adas
MOATPYTIIIHL. 2
bu6mmoreka [IOK
53 Crpoene atomos. Coctas https://m.edsoo.ru/00ada3
aTOMHBIX si1ep. M30TomslL. 47
CTpoeHue MEKTPOHHBIX
000J109€K aTOMOB bubmuoreka [{OK
54 3JIEMEHTOB https://m.edsoo.ru/00ada6
[TeproauyecKol CUCTEMEI be
. . Menneneena.
XapakTepucruka bubmmoreka [JOK
55 XHMHYECKOT0 3JIEMEHTA 10 https://m.edsoo.ru/00ada8

€ro IOJIOKCHHIO B

24




[lepuoanueckoil cucreme
. . Menneneena.

3HaueHue
[Iepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKHU U

bubmunoreka LIOK

56 https://m.edsoo.ru/00ada9
npaktuku. J[. . 6o
MeHnneneeB — y4€HBIN, T
MeJaror M rpak1aHuH.
DIEKTPOOTPULIATETBHOCTh bubmmoreka [JOK
57 aTOMOB XUMHYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB. 8
bubmunoreka LIOK
Honnas xumudueckas
58 https://m.edsoo.ru/00adac3
CBSI3b.
4
KoBanentnas nosnsipHas u bu6nuoreka [IOK
59 HEIOJIIpHAs XUMUYeCcKast https://m.edsoo.ru/00adaab
CBS3b. 9
bu6munoreka LIOK
Mertammmueckas
60 https://m.edsoo.ru/00adaab
XUMHYECKASA CBS3b. g
bubmunoreka LIOK
IIpomeskyTouHas
61 https://m.edsoo.ru/00adb4
aTTrecTranus.
86
O06o0061EHNE U
. but6mmoreka [IOK
CHUCTEMATH3ALMs 3HAHUN
62 https://m.edsoo.ru/00ada5

o teme " XuMmuueckas
CBS3B".

2c




AHanmu3 npoMexyTOYHOU bubmmoreka [JOK
63 arrectauu.-CTeneHb 1 A 0 https://m.edsoo.ru/00adae2
OKHCJIEHUS. 8
OKHUCIUTENbHO- bubnuoteka [JOK
64 BOCCTAHOBUTEIIbHbBIC 1 C 0 https://m.edsoo.ru/00adb0
peaKiumu. 76
A bub6munoreka LIOK
Okucnurtenu u
65 1 0 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIH.
76
O6006meHue u
CHCTeMaTH3aIvs 3HaHUI bubnuoteka [JOK
66 1o TeMe “OKUCIUTENHHO- 1 C 0 https://m.edsoo.ru/00adb3
BOCCTaHOBUTEILHBIE 3c
peakuuu’’.
Pemuienue pacueTHbIx bu6nuoreka [IOK
67 3a/1a4 110 YpaBHEHUSAM 1 A 0 https://m.edsoo.ru/00ad9¢
XUMHYECKUX PEAKIIUIA. b2
Pemenue bubnuoteka [JOK
68 IIPAKTUKOOPUEHTUPOBAHH 1 C 0 https://m.edsoo.ru/ff0d61c
BIX 3a1a4. 6
A-34
OBUIEE KOJIMYECTBO 68 3 +1TIA
YACOB I10 [TIPOT'PAMME C-34




9 KJIACC

KouaunyecTBO ayoumopuvix 4acon 1 DJIeKTPOHHbIE
ara
undgposbie
Ne n/n Tema ypoxa KoHTpobHbI IIpakTHYeckn H3y4eHH
Bcero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbI s

pecypchl
HNucrpykrax no Th.
IIepnonrueckuit 3aK0H.
[lepronnueckas cucrema

Bbu6nmuoreka [JOK
xuMuueckux snemeHTos Jl. 1. 1 0 0

https://m.edsoo.ru/00adb59e
MengeneeBa. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB.
Knaccudukanust 1 HOMEHKJIAaTypa 1 0 0 bubmmoreka [JOK
HEOPTaHWYECKNX BENIECTB. https://m.edsoo.ru/00adb7e2
Bujabl XUMUYECKOW CBSI3U U TUIIBI ] 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
Knaccudukanmst XuMuaeckux 1 0 0 bubanorexa [HOK
PEaKLHii O pa3IuYHbIM IPU3HAKAM. https://m.edsoo.ru/00adbcb0
TennoBoii 3pPexT XUMUIECKUX

eakuii. Pemenune 3amay no 1 0 0 bubmorexa LIOK

p ’ https://m.edsoo.ru/00adb6b6
TEPMOXUMHYECKUM YPaBHEHUSIM.
[ToHsITHE O CKOPOCTH XUMUYECKOI

Bbu6nmuoreka [JOK
peakuu. [ToHsITHE O TOMOT€HHBIX U 1 0 0

https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKLIUSX.
[TonsiTHE O XUMHUYECKOM

aBHOBecud. DakTopLl, BIUIIONINE 1 0 0 buGnnorexa LIOK

p ' Pbl, N https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKIINH




U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

Bbu6nmuoreka [JOK

XUMUYECKUE PEAKIIUU B
pacTBOpax».

8
peakuuu. https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKOU
9 ncconuarmy. CUIBHEIE U clIa0bIe bubmmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
DIIEKTPOJIUTHI.
10 Honnurle ypaBHEHUS peaKIINil Bubmorexa IIOK
yp DCAKHHH. hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
1 OCHOBaHUU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOLINALINH.
XHUMHUYECKHE CBOMCTBA COJIEH B
12 CBETE IIPEICTABIEHUN 00 buGnnorexa LIOK
beA 5 hitps://m.eds0o.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIH.
13 IlousTue o runponause coieu buGnnorexa LIOK
P ' hitps://m. edsoo.ru/00add9d4
14 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
15 «Penrenne skcriepuMeHTaIbHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy.
KonTtpouabsnas pa6ora Nel o reme
16 «ONEKTPOIIUTUYECKAs TUCCOLMALINSL. bubmmoreka [IOK

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




AKP Nel. OGmias xapakTepHuCTHKA

17 raJIoreHOB. XMMHYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00addfe2
Ha TIpUMEpE XJIopa.
Xnoposogopon. ConsiHas KMCIOTa
18 XHME‘ICCKHS CBOMCTBA, ITOJI ‘ICHI/IC’ bubmorexa [IOK
’ Y ’ https://m.edsoo.ru/00ade104
MpUMEHEHHE.
[IpakTuueckas padora Ne 2 o reme
19 «ITomyueHnue CoOITHON KHCIIOTHI bubmorexa LIOK
Y B . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY.
Brrancnenus mo ypaBHEHUSIM
20 XUMHYECKHUX PEaKIUU, €CIIU OOUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB /1aH B U30bITKE.
OO01mast xapakTepuCcTHKA SJIEMEHTOB
VIA-rpynmnsl. AjuI0TponHbIE
21 monudukanmu cepsl. Haxoxaenue buGnnorexa LIOK
B bl . https://m.edsoo.ru/00ade64a
cepbl U € COeNTMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPHI.
CepoBo0pOI, CTPOCHHE
P polL, ¢1p ’ Bbubnuoreka LIOK
22 du3nuecKkre 1 XUMHUECKUE
. https://m.edsoo.ru/00ade802
CBOIICTBA.
Oxcuppl cepsl. CepHas KUCIIOTA,
23 ¢u3nuecKkre 1 XUMHYECKUE bubmmorexa LOK
. https://m.edsoo.ru/00ade64a
CBOMCTBA, IPUMEHEHUE.
XHUMHUUYECKUE PEAKLINH, JIEKALUE B
24 OCHOBE IIPOMBIIIICHHOTO CII0c00a bubanorexa [HOK

MOJYYECHUS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsiI3HEHUE

https://m.edsoo.ru/00adea28




OKPY’KaOIIEeH Cpe/ibl COSTUHEHUSIMHU
CepBL.

Brluncienue MaccoBOr 10U

25
BBIXO/Ia TPOYKTA PEAKILIUH.

OO01mas xapakTepuCcTHKa JIEMEHTOB
VA-rpynmnsl. A3o0T,

26 acCIpOCTpaHEHUE B MPUPOJIE bubmmorexa [IOK
pactpocTp PHpoAe, https://m.edsoo.ru/00adeea6
¢u3nueckre 1 XUMHYECKHUE
CBOMCTBA.

AmMHaK, ero pu3nvecKue u
27 XMMHYECKHE CBOMCTBA, MOJIyYEHUE bubmmorexa [TOK
> O https://m.edsoo.ru/00adf004
U IPUMEHEHUE.
[IpakTuueckas padora Ne 3 o reme
28 «ITonyuenne ammuaka, U3y4eHue bubmmorexa [OK
Y . - 13Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY.

29 A3oTHas KUCIoTa, €€ hu3ndecKue u bubanorexa [HOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPAIbHBIX

30 noOpeHuii. XuMU4eCcKoe bubmmorexa [OK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COCIMHEHUSIMU a30Ta.
®docdop. Oxcua pochopa (V) u

31 docdopnas kucnora, Gocatsr: bubanorexa [HOK
buznYecCKre 1 XUMUIECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYeHUE, MPUMEHEHHE.

0 Hcnonb3oBanue pocdaros B

KaueCTBE MHHEPAIBHBIX YIOOPECHUH.




3arpsi3HeHUE MPUPOTHON Cpeibl
docdaramu.

VYrnepon, paciipoCTpaHEHHUE B

Bbu6nmuoreka [JOK

33 npupojie, GU3NICCKHUE U
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA.
Oxkcupel yraepoaa, ux Gpuandeckue
1 XUMHUYECKHE CBOMCTBA.
34 DKOIOrHYeCKUE IPOOIEMBL bubnnorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV).
35 VYrojpHas KUCIIOTa U €€ COJIH bubmorexa LOK
' https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
16 "ITomy4yeHue yriieKuciaoro rasa. bubanorexa [HOK
KauecTBeHHas peakiusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-nOoH".
[TepBoHavabHBIC TOHATHS 00
Bbu6nmuoreka [JOK
37 OPraHMYECKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCTMHCHUSX YIJIepOoa.
. bu6mmoreka [IOK
38 Kpemuuii u ero coeiuHeHuUs.
https://m.edsoo.ru/00ae080a
39 O06o00mIeHNEe 3HaHHUH 110 TEME bubmuorexa [JOK
"HemeTaibl ¥ UX COEIUHEHUA" . https://m.edsoo.ru/00adec8a
[TpakTrueckas padota Ne 5.
40 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK

3agad4 mo reMe «BaxkHeiiune
HEMETAJIJIBL U UX COETUHEHUSD.

https://m.edsoo.ru/00ae0bf2




KonTpoasHas padora Ne2 o teme

41 «BaxkHele HeMETAIUIBI U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIIMHEHU .
AKP Ne2. O61mast XxapakTepucTuka
MeTaaIoB. MeTtaummueckast CBSI3b U
42 MeTaaIndeckas KpUCTalIndecKas bubmorexa LIOK
. p . https://m.edsoo.ru/00ael103e
pemérka. Pu3nyeckKue CBOMCTBA
METAaJJIOB.
XUMHYEeCKHE CBOMCTBA METAIIOB.
. bubmuorexa [JOK
43 DIIEKTPOXUMUYECKUH P
N https://m.edsoo.ru/00ael 156
HanpsH>KEHUH METaJIOB.
O6u1me crnocoObl MoTyueHust
MeTtaaoB. CraBbel. Berancienns mo
44 ABHEHUSIM XUMUYECKUX PEaKINU buGnnorexa LIOK
yp p ’ https://m.edsoo.ru/00aec1156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
MIPUMECH.
bu6mmoreka [IOK
45 [ToHsiTHE O KOPPO3UU METAILIIOB.
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
46 €JIOUHBIE METAJLIBL.
m https://m.edsoo.ru/00ae14b2
47 OKcuabl U THAPOKCUJIBI HATPUS U bubnnorexa [HOK
KaJusl. https://m.edsoo.ru/00ae14b2
43 [[lenoyHO3eMENBHBIE METAILIBI — bubanorexa [HOK
KaJIbIIUA U Mar"dui. https://m.edsoo.ru/00ael 58
N bu6mmoreka [IOK
49 Bakueiime coeTuHEHUA KAIBIIHA.

https://m.edsoo.ru/00ael 58




O00011eHNE U CUCTEMATU3ALMS

50 3HaHui 1o Teme «lllenounsie u
IEJI0YHO-3¢MEIbHBIC METaJLIBD).
[IpakTuueckas padora Ne 6
51 "YKEcTKOCTh BOIBI M CIIOCOOEI €6 bubnnorexa LIOK
" https://m.edsoo.ru/00ae1886
ycTpaHeHus".
. bubmuorexa [JOK
52 ATIOMHHHH. https://m.edsoo.ru/00aelc64
53 AMpoTepHbIe cBONCTBA OKCHAA U bubmmoreka [JOK
THIPOKCHJA. https://m.edsoo.ru/00aelc64
54 Werneso, bubmuorexa [JOK
https://m.edsoo.ru/00ac1d86
55 OKcubl, THAPOKCUIBI U COTTU Bbu6nmuoreka [JOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
O06o01IeHre U cucTeMaTr3aIus
56 3HaHUH 110 TeMe “ MeTaibl 1 uX
coeuHEeHus .
[IpaxkTuueckas padora Ne 7.
57 Pemenue skciepuMeHTaIbHBIX bubmmoreka [IOK
3aga4 mo reMe «BaxkHeiune https://m.edsoo.ru/00ae3de8
METAJIJIbI M UX COCTHMHEHUS.
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, €CITH OJNH U3
58 peareHTOB J1aH B U30BITKE WIIH Bbubnmuoreka [JOK

COJICPXKUT IpUMeECH. Berancnenus
MacCOBOM J0JIM BBIXOJa TIPOIYKTa
peaKkIuu.

https://m.edsoo.ru/00ael1750




KonTpoasHnas padora Ne3 o teme

59 «BaxHene MEeTAIIBI U UX 1 1
COEIUHEHUSD.
AKP Ne3. O6o0menue u
60 cUCTEMaTH3alus 3HaHUH 110 1 0
HEOPraHUYECKOW XUMUHU.
O000I11IeHNE U CUCTEMATU3ALIHS
61 3HAHUH 10 CII0CO0aM PEIIEHUS 1 0 bubnnorexa LIOK
p https://m.edsoo.ru/00ae0d0a
pacyeTHBIX 3ajad.
Bbu6nuoreka [JOK
62 11 . 1 1
POMEIRYTORHAR aTTECTAIIA https://m.edsoo.ru/00adfc20
AHanu3 nNpoMeKyTOYHOM
63 arrectanun. BemecTBa n | 0 Bbu6nmuoreka [JOK
MaTepUalibl B MOBCEAHEBHOMN KU3HU https://m.edsoo.ru/00ae3f50
JeoBeKa.
64 XHUMHYECKOE 3arps3HEHNE | 0 bubmmoreka [JOK
OKPYXaIoIIel Cpeabl. https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn 1 0 bubmmoreka [IOK
HKOJIOTHYECKUX MPOOIIEM. https://m.edsoo.ru/00ae4270
O00011IeHIE U CUCTEMATHU3ALIMS
66 3HAHUU 110 PEIICHUIO 1 0 bubmmorera [IOK
p https://m.edsoo.ru/00adb33c¢
HKCIIEPUMEHTAIIbHBIX 3a/1a4.
Pemenne
67 1 0
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4.
68 Posnb xumuu B pa3zBUTHH 1 0 bubnnorexa [HOK
COBPEMEHHOTO 00IIIeCTBA. https://m.eds00.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
. 68 3+1 [TA

I[TPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3aarenbctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensia O.C., Octpoymon W.I'., Cnagkor C.A.,
AxrnmonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»
METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
http://gotorol.ru/10730- snekTporHast OubIMOoTEKa Y4eOHBIX MAaTEPUAJIOB IO
XUMUHU
http://gotorol.ru/10731- pyOpuku ":"CoBeTbl aOUTYPUEHTY, YUUTEIIO XUMUHU",

"CnpaBounuk", "Becenas xumus", "Hosoctu", "Onumnuaner”,"KyHnctkamepa".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://gotourl.ru/10730- a5exkTpoHHass OMOIMOTEKA YUECOHBIX MaTEPUAJIOB 10
XUMHAH

http://gotorol.ru/10764 - oHJIaiiH HITUKIIONIEIUS HA OCHOBE

kHurn'" Xumuueckas suuukaoneaus” (M.:Cosetckast sHIuKI0ONE 1A, 1 988)
http://gotorol.ru/10762- cO0pHUK cTaTe 0 XUMUYECKUX FTEMEHTAX
nepuoandeckou cucremsl J[.M.Menneneesa

http://gotorol.ru/10735- xypuan "Xumus u ku3Hp"

http://gotorol.ru/10755- undopmanus 06 oaumramgax



