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MHNOACHUTEJIBHAS 3AIINCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUsl COCTaBJIeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOU 00pa30oBaTelbHON MPOTPaMMBbI
OCHOBHOTO 001ero oopaszoBanus, npeactaBieHHbIX B ®I'OC OO0, a takxke Ha OCHOBE
benepanbHOl pabodeil mporpaMMbl BOCHUTAHUSA U ¢ YYETOM KOHIEMIUH MPENOoJaBaHUs
ydyeOHOro nmpeameTa «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma o XxumMuu Aa€T MPEACTABICHHUE O 1IEJIAX, 00IIel cTpaTerun o0yueHus,
BOCIIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU YUeOHOTO MpeIMeTa, YCTaHABIUBAET
o0s3aTeNlbHOE TMPEIMETHOE COJAEpKaHHUE, MPEAYCMAaTPUBAET pacHpenesieHUe €ro Io
KJIaccaM U CTPYKTYpHUpPOBAHUE 10 pa3jiesiaM U TeMaM IMpOorpaMMBbI IO XUMUH, ONPEAeIsieT
KOJJMYECTBEHHBIE M KA4YEeCTBEHHBIE XapPaKTEPUCTUKU COJICPKAHUA, PEKOMEHIYEMYIO
MOCNIE/IOBATENILHOCTh ~ W3YYEHHS ~ XUMHUM € Y4€TOM  MEXIIPEJAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro IMpoliecca, BO3PacTHBIX OCOOEHHOCTEH
00y4Jarmuxcs, ONMpeessieT BO3MOXKHOCTH TMpeaMeTa IJisl pealu3alii TPpeOOBaHHM K
pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBAHUHN K pe3yibTaTaM OOy4YEHHS] XUMUU HAa YPOBHE
1eNie M3ydeHus IpeiMeTa U OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIBHON NIEATEIbHOCTU
00ydJaroIerocsi Mo OCBOCHHUIO y4eOHOTO COACPIKAHMS.

3HaHWE XHMHH CIYXUT OCHOBOW g  (OpPMHUPOBAHUS  MHPOBO33PEHUS
o0yyJaroierocsi, €ero MpeACTaBICHUN O MAaTepUATbLHOM €JIMHCTBE MHUPA, BAXHYIO POJIb
urparT QGopMuUpyeMble XUMHUEH MPEACTABICHHS O B3aUMOIPEBPALICHUSX PHEPTHH U 00
HBOJIIOIMH BEIIECTB B MPHUPOJIE, O MyTIX PEHICHHs TII00aTbHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHUSl YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOM
0€301MacHOCTH, MPOOIIEM 3IPABOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peali3aliii BO3MOXHOCTEU I caMOpasBUTHS U (HOPMHPOBAHUS
KYJBTYPbI TUMYHOCTH, €€ 001Iel U (PYHKIIMOHATBFHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHHWE MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH

o0yyJaromuxcs, HaBELIKOB ux CaMOCTOSITEILHON yueOHOM JIEATEIILHOCTH,



AKCIIEPUMEHTAIBHBIX W  HCCIIEIOBATENIbCKUX  YMEHHUN, HEOOXOAUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B MPOodheCCHOHATBHON IeATeIbHOCTH;

3HAKOMUT CO CHelU(UKON HAaydyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3IJIsA/Ia Ha €IMHCTBO MPUPOALI M YEJOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaIOIINXCS;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 0Opa3oBaHUE
00ydJaromuxcs.

JlanHple HampaBjieHUS B OOYYCHHMHM XHUMHH OOCCIEUHBAIOTCSA CIEeIU(PUKON
co/iepKaHusl y4eOHOTO MpeaMETa, KOTOPBIN SBISETCS MeJarornuecku aganTUPOBaAaHHBIM
OTpakeHHeM 0a30BOI HAyKW XMMHUHU Ha ONPEJACIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOMIMMHUCSA CHCTEMbl TIEPBOHAYAIBHBIX IMOHATHH XUMHH, OCHOB
HEOPraHWYECKON XMMHUHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHN OPraHU4YeCKOU
XUMUH.

CTpyKkTypa coJepKaHUs TMpOTrpaMMbl 110 XUMHU c(opMHpOBaHa Ha OCHOBE
CHCTEMHOTI0 MOAX0/1a K €€ n3ydeHuto. Coliep:KaHue CKIAAbIBAETCS U3 CUCTEMBbI MMOHITHN
0 XMMHYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMBI TIOHATUI O XUMUYECKOH peakiuu. O6e
ATU CHCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPHUHIUITY MOCIEIOBATEIBHOIO PAa3BUTHS
3HAaHWW HAa OCHOBE TEOPETUUYECKUX MTPEACTABIECHNUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4YE€HUs O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TIpeACTaBICHUHN 00 JIEKTPOJIUTHUECCKOMN AUCCOIMAIIMHU BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUS PacCCMaTPUBAKOTCS HA OCHOBE SMIIMPUYECKH MTOTYYEHHBIX U
OCMBICIICHHBIX (AKTOB, Pa3BHBAIOTCS IMOCJIEAOBATEIHHO OT OJHOTO YPOBHS K JPYTOMY,
BBIMIONHSSE (YHKIMKM OOBSCHEHWUS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS N3Yy4aeMbIX BEIIECTB.

OcBoeHme POrpaMMBbl 10 XUMUU CITOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKOU COCTABJIAIOIIECH HAYYHOU KapTUHBI MUpA B JIOTUKE €€ CUCTEMHON MPUPOABI,

HNEHHOCTHOT'O OTHOIICHUA K HAYYHOMY 3HAHHIO U MCTOJAaM ITO3HAHUSA B HAYKC. I/I3yquHe



XVMHHU TPOUCXOANT C MIPUBIICYCHNEM 3HAHUH U3 paHee N3yUYEeHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarouit Mup», «buonorus. 5—7 xkmaccb» u «DPuU3HMKa. 7 KIacey.

[Ipy M3ydeHUH XUMHUHU MPOUCXOAUT (POPMUPOBAHHE 3HAHMM OCHOB XMMHUYECKON
HAayKd KakKk o0O0JIaCTU COBPEMEHHOTO ECTECTBO3HAHUS, MPAKTUYECKON JesTEIbHOCTU
YeJIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3anaya y4eOHOTO
npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbl XMMHMUYECKHX 3HAHUM — Ba)KHEHIIMX
(akToOB, MOHATHI, 3aKOHOB M TEOPETHUYECKUX IIOJOXKEHUM, JOCTYNHBIX O0OOLIEHUI
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B MPUOOIICHWH K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYEHUU BEHIECTB M XUMHUYECKUX peakuuil, B (HopMHUpOBaHUU U
pPa3BUTHUU MO3HABATEIBHBIX YMEHMM M HMX NPUMEHEHMH B Y4eOHO-TIO3HABATEIbHOW U
y4eOHO-UCCIEA0BATEIBCKON AESITEIbBHOCTH, OCBOEHUHU TIPABHII 0€30MacHOr0 O0paIeHus
C BEIIeCTBaMH B MIOBCEIHEBHOM KU3HHU.

[Ipy wW3ydeHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs BaXHOE
3HauUEHUE NPUOOPETHN TaKue 11, KaK:

— (QopmMupoBaHHE UWHTEIUIEKTYaJIbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TMPUHSATHIO  PEIICHUH,
CHOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HHU;

— HAIPABJICHHOCTh OOYYEeHHsI HA CUCTEMATHYECKOe MPHOOIIeHHE 00yJarommxcsl K
CaMOCTOSITEIbHOW IMO3HABATENIBHOM JI€ATEIbHOCTH, HAyYHbIM METOJaM IO3HaHUS,
(GOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— o0ecrneyeHre YCIOBHM, CIOCOOCTBYIOUIMX MNPUOOPETEHHIO OOYYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOI AEATEIBHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HaBBIKOB
(KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBLHOE 3HAUYECHUE JJI PA3IMUYHBIX BUIOB
NEeSITENbHOCTH;

— (opmupoBaHue oOmiel GyHKIIMOHAILHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSCHITH U OLIEHUBATDH SBJICHUS OKPY>KAIOIIEr0 MUPA, UCIOIb3Ys
3HaHHUS M OMNbIT, NOJYYEHHbIE NPH H3YYEHHM XHUMHUH, NMPUMEHATH HUX INPHU pPELIECHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYJIOBOM €A TEIHHOCTH;

— (opMupoBaHue y OOYyYarOMMXCSl TYMAaHHUCTUYECKUX OTHOUICHWH, MOHMMAaHUS

OCHHOCTH XHMHWYCCKUX 3HAHMUU JJIsL BBIpa6OTKI/I OKOJIOITN4Y€CKU uenec006pa3H0r0



MOBEJIEHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOTHON CPEJIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOdUIIA U HANPABICHHOCTU JaTbHEHIIIEro 00yUeHuUs.

OO6miee yuciaO 4acoB, OTBEACHHBIX AJIA M3YyUYECHHUS XUMHUU Ha YPOBHE OCHOBHOIO
obirero obpazoBaHus, cocrapisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),

B 9 kacce — 68 yacoB (2 yaca B HEJIENIO).

COLEPKAHUE OBYYEHUS
8 KIIACC

IlepBoHa4abHBIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XMMUU B )KU3HU Y€JI0BEKAa. XMMHUS B CUCTEME HayK. Tena u
BellecTBa. GU3NYECKHE CBOMCTBA BEIIECTB. ATperaTHoe cOCTOsIHUE BeuiecTB. [loHsTre o
METOJIaX MO3HaHMs B XUMUU. YucTeie BemecTBa U cMecu. CrocoObl pa3ieieHHsI CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JI€eMEHTbl. CUMBOJIBI XMMUYECKUX HJIEMEHTOB.
IIpocTeie 1 cOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIAPHOE YUEHHE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemniecTB. OTHocuTenbHAas aroMHasi macca. OTHOCHTENIbHas
MOJIEKYJIApHas Macca. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCIUHECHHH.

KomuuectBo BemectBa. Monbs. MonsipHas Mmacca. B3anumocBs3b KonuyecTBa, MacChl
U YWCIa CTPYKTYPHBIX EAWHHI[ BemecTBa. Pacu€rel mo ¢dopMmynaM XUMHUYECKHX
COEIMHECHUM.

Du3NYECKUEe U XUMUYECKHE SBJICHUA. XUMUYECKasl peaklus U €€ Npu3HaKku. 3aKOH
COXpaHEeHMsI MacChl BEIIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccudukainus XUMHUECKHX
peakiuii (COeTUHEeHUS, Pa3I0KEeHUs, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCY/IOH, MpaBuiamMu pabOThl B J1a00OpaTopuu M
npuémMamu  oOpamieHust ¢ J1abopaTopHBIM O0OpYIOBAaHUEM, H3yUYEHHUE W OINMUCAHUE
bu3MUECKUX CBOWCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOMIOJIEHUE (PUBUUECKUX

(l'IJ'IaBJIeHI/IG BOCKa, TadHHUC JIbJd, paCTUPAaHUC CaXapa B CTYIIKC, KUIICHUC U KOHACHCAIUA



BOJbI) M XUMHUYECKUX (TOpEeHHUE CBEYM, MPOKAJMBAHHE MEIHOM MPOBOJIOKH,
B3aMMO/JICHCTBUE Mella C KHCIOTOM) SIBJICHUM, HAOJIIOJCHUE U ONHCAHHUE MPU3HAKOB
IPOTEKaHWsd XHMHUYECKHX peakuui (pa3joKeHue caxapa, B3aUMOJEWUCTBHE CEPHOU
KHUCTIOTHI C XJIOpuAOM Oapusi, pasnoxkeHue rumapokcuna menu (ll) mpu narpeBanum,
B3auMO/IeiicTBUE kemne3a ¢ pactBopoM conu meau (ll), uzyuenue cnocoboB pazneneHus
cMeceii: ¢ TOMOIIBI0 MAarHuta, GUIbTPOBAHUE, BbIIAPUBAHUE, JTUCTUILUISALUA,
xpomaTtorpagusi, MpPOBEIECHUE OYUCTKM IMOBAPEHHOW COJIM, HAOJIIOJIEHUE WM OINHCAHUE
pe3yabTaTOB MPOBEICHHS ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl,
co3laHKe MoJeliel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimue npeacTaBuTe/ M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciopon — 3J€eMEHT W IpOCTOE
BenlecTBO. HaxoxneHue kuciaopona B mpupoze, (pusmueckue M XMMUYECKHUE CBOMCTBA
(peakuuu ropenust). Oxcunsl. [Ipumenenue kucnopoaa. CriocoObl OMydeHUs KUCIOpoa
B JabopaTropuu M TpoMbIIUIEHHOCTH. KpyroBopor kuciopoaa B mpupoge. O30H —
IJIOTPOTHASI MOJU(UKAIIHS KUCIOPOIa.

TeroBoit 3 PekT XUMMUUECKON peakIui, TEPMOXUMHUECKHE YpaBHEHHSI, IK30- U
AHIOTEPMHUUECKHE peakuru. TOIIMBO: Yyroiab U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIIEHUE
NapHUKOBOTO 3(dekra, pa3pylieHrne 030HOBOTO CIIOSL.

Bogopon — sneMeHT M mpocroe BemlecTBO. HaxoxneHue Bogopoaa B MPHUPOJIE,
dbusznueckue U XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOb ToiyueHus. Kucinotel u
COJIH.

MounsipHbiil 00b€M ra3oB. Pacu€Thl MO0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopsl. HackllieHHbIE 1
HEHaChIILIEHHbIE pacTBOPbI. PacTBOpUMOCTH BellecTB B Bojie. MaccoBasi A0J1s BElecTBa B
pacTBope. XuMHUecKkre cBOMCTBa BOJbl. OcHOBaHus. Poiib pacTBOpOB B MpUPOAE U B
YKU3HU YesioBeka. KpyroBopoT BoJibl B pupoje. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa
Y OUYUCTKA IPUPOIHBIX BO/I.

Knaccudukamuss Heopranwmdeckux coeauHeHuid. Oxcuawl. Knaccudukarms
OKCHJIOB: conieo0Opa3zyroriue (ocHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HeconeoOpasytone. HomeHnkmarypa okcunoB. Pu3nyeckue U XUMUYECKHE CBOMCTBA

OKCHJOB. HonyquHe OKCHJOB.



OcHoBanus. Kiaccudukarusi OCHOBaHMI: 1IETOUYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHuil. Pu3MyYecKMe W XHUMHYECKHE CBOMCTBA OCHOBAHUU.
[TonydyeHne OCHOBaHUU.

Kucnotel. Knaccudpukauus xucinor. Homenknatypa kucior. @dusmdeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOcTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comun. Homenxknatypa coseil. ®uznyeckue W XHUMHUYECKHE CBOWCTBA COJEH.
[Tosmyuenue colen.

['eneTnyeckas CBsI3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COCAMHEHUMN.

Xumuyeckuii IKCnepumMeHm:

KaueCTBEHHOE OINPENICJICHUE COJIepKaHUsl KUCIOpoAa B BO3AyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ W HU3Y4YEHHE CBOWMCTB KHUCJIOpOJAa, HaOINOEHUE
B3aUMOJICIICTBUS BELIECTB C KUCIOPOJOM U YCJIOBHUS BOSHUKHOBEHUS U MPEKPAILCHHS
ropenust (mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJIOB W OIHMCAHUE HMX CBOMCTB,
noJiyueHue, coOupaHHe, paclio3HaBaHME M H3YYEHUE CBOMCTB Bojaopoaa (ropeHue),
B3auMoJieiicTBue Bogopona ¢ okcugom wmeau  (Il)  (Bo3MOXXKHO HMCHONB30BaHUE
BUJIEOMATEpUaJIOB), HAOMIOJIEHHEe O0Opa3l0B BEIIECTB KOJWYECTBOM |  MOIb,
UCCIIeIOBAaHUE OCOOEHHOCTEH pPAacCTBOPEHHS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10JIEW PaCTBOPEHHOTO BELIECTBA,
B3aUMOJICIICTBUE BOJbI C METAJJIAaMU (HATPUEM U KaJibLIUeM) (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), HCCIIEOBAaHUE OOpPA3OB HEOPTaHUYECKUX BEUIECTB Pa3IUYHBIX
KJIacCOB, HAOJIOJICHME W3MEHEHUS OKpPACKM WHJIMKATOPOB B PAacTBOpax KHUCIOT U
niesnoyel, n3yueHue BiaumoneicTsus okcuaa meau () ¢ pactBopom cepHON KUCTOTHI,
KHCJIOT ¢ METaJUIaMH, PEaKIMi HENTpAJIN3alnH, [TOTy4YE€HNE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJIHOTO0 METaJljia JIPYTUM U3 PacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTAIBHBIX
3a1ay4 no teme «BaxkHeilne kiacchl HEOPraHUYECKUX COSAMHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucremMma XuMHYECKHUX dJ1eMeHTOB /1.
N. MenaeneeBa. Crtpoennme aToMoB. XumMHYecKass CBA3b. OKHUCINTEIBLHO-

BOCCTAHOBUTEJIbHBIC PCAKIINH



[lepBble MOMBITKU KiIacCU(UKALMUA XUMUYECKUX 3eMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIC U MIEJIOYHO3EMENbHBIC METAIIIBI, TAJOTEHBI, HHEPTHBIE
rasbl). J€MEHThI, KOTOpbIe 00pa3yloT aMm(pOTEPHBIE OKCUABI U TUAPOKCHUIBI.

[Tepnoguueckuit 3akoH. [lepuoguueckas cucrema XUMHUYECKUX 3iemeHToB [l U.
MenneneeBa. Kopotkonepuoanas u jgiuuHHOmepuonHas ¢opmbl [lepuoguyeckoit
cucTeMbl XuMuuyeckux ameMeHToB . 1. Menneneesa. [lepuoasl u rpynmbl. @usnyeckuit
CMBICIT TTIOPSAKOBOTO HOMEPA, HOMEPOB IMIEPUOJIa U TPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aToMHbIX siaep. M3ortombl. OnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 xuMHuueckux anneMeHToB llepuommueckoit
cucreMbl /J[. M. MenneneeBa. XapaKTepUCTHMKAa XHWMHYECKOTO DJJEMEHTAa IO €ro
nonoxenuto B [lepuonnueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTM  W3MEHEHUs paJuyca aTOMOB XHMHUYECKHMX  DJIEMEHTOB,
METAUTNYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYINaM U MepHUoJiam.

3nauenue llepumoamueckoro 3akoHa u llepuogmyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. [. 1. MeHnneneeB — y4€HbI U TpaXKJaHUH.

Xumudeckas CBs3b. KoBaneHTHas  (ToisipHas W HEMOJSApHAs)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAsI CBA3b.

Crenenb okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccs
OKHUCJICHHS U BOCCTaHOBJICHHUS. OKHUCIUTEIN U BOCCTAaHOBUTEIH.

Xumuueckuit IKcnepumeHm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOJICHCTBHE
TUJPOKCUJIA IIMHKA C pacTBOpaMu KHUCIOT M IIEJIOYeH, IPOBEIACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (TopeHue,
peaKIu pa3I0KeHUs], COSTUHECHHS).

Mescnpeomemmnuie cea3u

Peanuzanmss MeXNpeaIMETHBIX CBS3€M TpU HM3YyYEHMH XUMHUM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 UCIOJIBb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TOHSTUM, SIBISIIOIIMXCS CHUCTEMHBIMHM JJIi OTHEJIbHBIX MPEAMETOB E€CTECTBEHHO-

HAaYy4YHOT'O THKJIA.



OO0mue ecTeCTBeHHO-HAayYHbIE TIOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTe3, Kilaccupukauus, MEePUOJUYHOCTh, HAOIIOACHNUE, DSKCIIEPUMEHT,
MOJCIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aTOM, IEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKJIWJ, W30TOIIbI,
paZMOaKTUBHOCTh, MOJIEKYJIa, DJJIEKTPUUYECKUH 3apsii, BEUIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, Ia3, (M3NYECKHE BEIMYMHBI, €IMHUIBI U3MEpPEHUs,
KOCMOC, IIJIaHEeTHl, 3B€3/1b1, CoHIIE.

buonorus: ¢poTocunTes, ApIxanue, ouocdepa.

['eorpadust: armocdepa, runpochepa, MUHEpaTIbl, TOPHbIE HOPOJIbI, IOJIE3HbIE
HCKOIIaeMbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHYECKasl peaKkIus

Ilepuoanueckuii 3akoH. Ilepuoauueckas cucremMa XUMHYECKHUX dieMeHTOB [l .
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJINs, KAIBLIMS U UX COEIUHEHNUN B COOTBETCTBUU C
II0JIO)KEHHEM 3J1EMEHTOB B [leprnonnueckoit cucteMe U CTPOEHHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUbl XUMUYECKON CBA3U. THIIBI KPUCTAJUINYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJIMYECKOM pEmETKH W BHIA
XUMHYECKOU CBSI3H.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHUH,
ICHETUYECKasl CBSA3b HEOPraHNYECKUX BEILECTB.

Knaccudukanus XuMu4eckux peakuuid 1Mo pasiuyHbIM MpHU3HaKaMm (M0 4YHCIy |
COCTaBY YYaCTBYIOIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 W3MEHEHHIO
CTETIEHEH OKHUCIICHUS XUMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTajan3aTopa). K30- U SHI0TePMUYECKHUE PEaKlUu, TePMOXUMHUECKHE YPaBHEHHUSI.

[Tonatue o ckopoctu xumuueckoil peakuuu. [lonarue o006 oOpaTUMBIX U
HEOoOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTE€HHbIX U TIeTEePOreHHBIX
peakuusax. Ilonstue o karammse. I[loHATHe O XUMHUYECKOM paBHOBecHH. DakKTOpBHI,

BJIMAIOINEC HA CKOPOCTH XUMHYECKOMN pPCaKMu U MOJIOKCHNUEC XUMHUYICCKOI'O PAaBHOBCCHSI.



OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUW OKHUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopust 3JAEKTPONUTHYECKON HUCCOUMALMM. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartnonsl, aHumoHbl. MexaHM3M JUCCOLMALMU BELIECTB C pPa3jIMYHbIMU BUIAMHU
XuUMHueckoi cBs3u. CteneHp auccoruani. CUIbHbIE U clla0ble AIEKTPOIUTHI.

Peakiiun unoHHoro oOmeHa. YCIOBUS NPOTEKaHUs PEAKIUA HOHHOTO OOMEHa,
MIOJIHBIE U COKpalI€HHbIE HOHHBIE YpaBHEHUs peakuuii. CBONCTBAa KUCIOT, OCHOBAHUU U
cojieil B CBeTE NpPENCTaBICHUN 00 AIEKTpOJIUTHUECKOW auccorumanuu. KadecTBeHHbIE
peakuuu Ha HoHbI. [loHsATHE O TUApONIN3E CONEeil.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX BEILIECTB
— METaJNIOB U HeMeTaJUIoB (TpaduTa M aiamasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPUS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEAaKIMU OT BO3ACHCTBUS
pa3nu4HbIX (AKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpoliiecca JAUCCOLMAIMU KHUCIIOT, IIeJI0Yeil U cojield (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO
MaTEepUaJIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKUA NMPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BhIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakUuu pPA3IOKEHUS, COEIUHEHUsS), PpACIO3HABAHME HEOPraHWYECKUX BEILECTB C
MOMOUIBIO0 KAUECTBEHHBIX PEaklMii Ha HOHBI, pElIeHHE SKCIIEPUMEHTAIbHBIX 3aay.

HemeTaJuibl M MX cOeIMHEHUS

OO6mas xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHu okucinenus. CTpoeHrne u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHoB.
XUMHYECKHME CBOIICTBAa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C METaJlJIaMU,
HeMeTaliaMu, IenodaMu). XiopoBoaopo. CosnsiHasi KUCIOTa, XUMUYECKHUE CBOMCTBA,
NoJly4eHUEe, TpUMeHeHue. [leficTBue Xjopa M XJIOPOBOAOPOJAa Ha OPraHHU3M 4YeJIOBEKA.
Bakneiimme X10puabl ¥ X HaXO0XKACHHE B IPUPO/IE.

O6mas xapakrepucTtrka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoenne U GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB

— KUCJIOpoJa U cepbl. AJIOTPONHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUYECKUE



cBoiicTBa cepbl. CepoBOIOPOI, CTPOEHUE, PUZNUECKUE U XUMHUUECKHE CBOMCTBA. OKCHIBI
cepbl KaK TMpPeICTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYECKHEe U
XUMHUYECKHE CBOMCTBA (00IIME Kak MpEICTAaBUTENS Kilacca KUCIOT U Clienu(pHuyecKue).
XUMUYECKHUE PEaKIuu, JIekKallue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOTy4YeHUs
cepHoit kucnotel. [Ipumenenue cepHoit KucaoThl. ConM CepHON KUCIOTHI, KAYECTBEHHAS
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U € coequHeHul B mpupoje. XuMHUIeCcKoe
3arpsiI3HEHUE  OKPYXKAIOIIEW Cpeldpl COEIMHEHUSMH cepbl (KHCIOTHBIE JI0XKIH,
3arpsi3HeHUe BO3yXa U BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAIlCHHUS.

O6mas xapakrepuctuka 3meMeHToB VA-rpymmnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEeHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, (GU3HUecKue u
XHUMHUYecKre cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (uU3MYecKue u
XUMUYECKHE CBOMCTBA, MoyiydeHue u npumeHeHue. Comu aMMOHUS, UX (U3HYECKUE U
XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas peakiuss Ha HWOHBI aMMOHWUSI.
A3oTHas kuciora, €€ MojiyueHue, (PU3NYECKUe M XUMHUYECKUE CBOIcTBa (00IlIue Kak
MpeJICTaBUTENs Kilacca KUCIOT U crienupuueckue). Vcmonp3oBaHue HUTPATOB U COJEH
aMMOHHUS B KayeCTBE MHUHEPAIbHBIX ynoOpeHuid. XHUMHUECKOe 3arps3HeHHe
OKpYXarouieil cpeapl COCIMHEHUSMU a30Ta (KUCIOTHBIE AOXKIM, 3arpsi3HEHHE BO3yXa,
nouBbl U BoAo&MOB). Dochop, amnorponnbie Mmomudukamuu docdopa, pusndeckue u
xumuueckue cBorctBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, u3HUECKUe U
XUMHYECKHE CBOWCTBa, mnomydeHue. Mcmons3oBanue ¢ochaToB B KauecTBe
MUHEpaJIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpymmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHCIEHHUs.  YTIEpOJ,  aUIOTPOIHbIE  MOAM(UKAIINH,
pacupocTpaHeHue B Mpupoje, (U3NYECKHMEe M XUMHUYECKHE CBOMCTBa. AAcopOuus.
Kpyroopot yrinepona B mpupozge. Okcuapl yriaepoaa, ux (U3NUecKhue U XUMUYECKUE
CBOMCTBa, JICHCTBUE HA JKUBBIC OPTAHU3MBI, TIOJYYCHUE W MPUMEHEHUE. JKOJOTHUECKUE
npoOsieMbl, cBsi3aHHbIE ¢ okcuaoM yriaepoaa (IV), rumoresa riobanbHOTO MOTEIIICHUS
KJIUMaTa, MApHUKOBBIM 3(¢eKT. YroiapHas KUcIoTa U €€ Ccolid, UX (QU3NYECKue U
XUMHUYECKHE CBOWCTBA, MOJTyYeHUE U TpuMeHeHne. KauecTBeHHas peakiusi Ha kapOoHaT-
nonbl. Mcronb3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM

XO3AUCTBE.



[lepBoHauanbHBIE TOHATHS OO0 OPTaHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yraepoga (MeTaH, STaH, STWJIEH, alleTHJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe UICTOYHUKH YTIEBOAOPOIOB (YTroib, IPUPOIHBINA Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOIOTHYECKU
BaKHBIX BEILIECTBAX: JKHpaxX, OeNKax, yrieBoJax — M HX POJU B YKU3HMU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckne U XMMUUYECKHE CBOMCTBA, MOJIYYEHHUE U IPUMEHEHHUE.
Coenunenus kpemHHsS B mpupoje. O0mue npeacraBieHus o6 okcuae kpemuaus (1V) u
KpeMHUeBOl kuciore. CHIMKAaThl, UX HCIOJIB30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxkneiime crpouTenbHble MaTepualibl:  KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene3o00eToH. [IpoGiembl 6€30MacHOTO HMCMOIB30BaHUS CTPOUTENBHBIX MaTepHalOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4deHue o00pa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHOW KHUCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlUi Ha XJIOPHUI-WOHBI M HAONIOJCHHE MPU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTpakarolue (HU3NUEeCKHe U XUMUYECKHUE CBOMCTBA TaJIOTEHOB U
UX COCAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPHANIOB), O3HAKOMIIEHUE C
oOpa3naMu XJIOpUAOB (TAJIOT€HUIOB), O3HAKOMIIGHHE C oOpa3lmamMu cepbl U e€
COEJIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMATEpHalIOB), HAOIIOJACHHE Mpolecca
oOyrnuBaHus caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHUCIOTHI, IMPOBEIECHHUE KaueCTBEHHOU
peakiuu Ha cynb(aT-uoH U HaONIOJEHHE NMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
dbuznueckumMu  cBoWcTBamMHM  a3ora, (¢dochopa W UX COEAUHEHUH  (BO3MOXKHO
UCIIOJIb30BAHME BUJEOMATEpUANOB), OOpa3laMu a30THbIX U (ochOopHBIX yA0OpEeHHUi,
nojy4yeHue, coOMpaHue, pacrno3HaBaHHE M H3YYEHHE CBOMCTB aMMMaKa, MPOBEICHHE
KaYeCTBEHHBIX peaKIMil Ha MOH aMMOHHA U (Qoc]aT-uOH U U3y4YeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), U3yUYE€HHUE MOJENEeH KPUCTAIITUMYECKUX
peméTok anmasa, Tpadura, QyuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aJcopOommu
pPacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,

IMMOJIYUCHHUCE, CO6I/IpaHI/I€, pacrio3HaBaHHUEC W H3YUYCHHC CBOMCTB YIJICKUCIIOTO Tasa,



MPOBEJACHUE KAYECTBEHHBIX pEAKIMi Ha KapOOHAT M CHJIMKAT-WOHBI M HU3Yy4YEHUE
MPU3HAKOB  MX  NPOTEKAHWs,  O3HAKOMJIEHME C  NPOAYKIMEW  CHUJIMKATHOMU
MPOMBIIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTANbHBIX 3aJad 1o Teme «BaxnHenmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTaiibl M UX COeIMHEHUS

OO0mias xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METAJIJIOB Ha OCHOBAaHWUHU HX
nonoxxkenusa B llepmogmueckoit cucreme xumumueckux snemeHToB [[. . Menneneesa u
cTpoeHust atroMoB. CTpoeHuE MeETAIOB. MeTramnuyeckas CBSI3b W MeETaIMuecKas
KpUCTAJUIMYECKass pemETKa. DJIECKTPOXMMHUYECKUN  pPsJl  HANpsOKCHUHW  METaJIOB.
duznueckue U XMMUYECKHE CBOMCTBAa MeTAIIOB. O0IIME ClTIOCOOBI TOJTYYeHUSI METAJIJIOB.
[ToHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBbl
(cTamp, 4yTryH, IIOPaTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBILIIIEHHOCTH.

[llenounble MeTamabl: moJiokeHne B Ilepuomuueckol cucreMe XUMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME HX aTOMOB, HAaXOXJICHHE B TIPUPOJE.
duznyeckue W XUMHYECKHE CBOWCTBa (Ha mpuMmepe Hatpus U Kanusg). OKcHIbl U
TUIAPOKCUJIBI HATpUsI M Kaliusl. [IpuMeHeH e 1eTI0YHBIX METAJIJIOB U UX COSTMHEHUM.

[[lenoyHO3eMeNbHBIE METAJIIIBI MATHUW U KaJbLMi: TonokeHue B Ilepuoanueckoit
cucreme xumudeckux 3iueMeHToB /. 1. Menzaeneesa, cTpoeHue UX aTOMOB, HaX0XKJICHUE
B npupozae. Puznueckue M XMMUYECKHE CBOMCTBA MarHus M Kaublus. Baxheimue
COCNIMHEHUsI Kalblug (OKCUJ, TUAPOKcH, coiin). JKECTKOCTh BOJBI W CHOCOOBI €&
YCTpaHEHHS.

AmomuHui: nonoxxenue B [lepuonnueckoil cucteme xumuyeckux 3nementoB 1. U.
MengeneeBa, CTpOEHHE aTOMa, HaxOXAEHUE B mnpupone. PHU3nyecKkue U XUMHYECKHE
CBOMCTBa amOMUHUA. AMGPOTEPHBIC CBOWCTBA OKCUA U THAPOKCH]IA aTFOMUHUSL.

Kenezo: monoxenue B Ilepuoguueckoin cucremMe xumuudeckux snemeHtoB [l. .
MenneneeBa, CTpOEHUE aToMa, HaXOXKJIE€HUE B Npupoje. Pu3MdyecKue U XUMHUUYECKHUE
cBoicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuil IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IiaMi METAJJIOB M CIIABOB, UX (PH3NYECKUMU CBONCTBAMH,

U3y4E€HUE  pPEe3ylbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  MCIIOJIb30BAHUE



BUJIEOMATEPHUAJIOB), 0COOCHHOCTEHN B3aMMOJICUCTBUSL OKCH/IA KAJIbLIMS M HATPUS C BOJOM
(BO3MOKHO HMCIOJB30BaHUE BHIEOMATEPUAJIOB), UCCIEAOBAHUE CBOWCTB KECTKON BOJBI,
npolecca ropeHus Kelie3a B KUCIopoJie (BO3MOXKHO UCIIOJIb30BAHUE BUEOMATEPUATIOB),
MIPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIUK HA MOHBI: MarHus, KaJblUs, aTlOMUHUS,
nuHka, xeneza (ll1) m xenesza (lll), menu (1), HaGmoneHne M ommcaHue MPOIECCOB
OKpAIllMBaHUS TUIAMEHH MOHAMM HATpUA, KaJdus W Kalblus (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HCCJENI0BaHUE aM(OTEPHBIX CBOMCTB THJIPOKCHAA ATIOMHHHS U
TUAPOKCHIA 1MHKA, pEUIEHUWE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o Tteme «BaxHeilmme
METaJUIbl U UX COCTUHEHUS».

XuMHA U OKPYXKAKOIIAS Cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM JKM3HM uejoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuii B OwiTy. IlepBas momomrs mpu
XUMHUYECKHUX 05KOTaX M OTPABIICHUSIX.

XVWMHYECKOE 3arpsi3HEHHE OKpyKallled cpeasl (IpenenpHas JOMyCcTUMAas
KOHLIeHTpauus Bemects, naigee — I[I/JIK). Ponp xumMum B pelIeHHMH 3KOJIOTHYECKUX
poOJeM.

Xumuueckuii IKCnepumeHm:

u3ydeHne oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, TOJWMEpHbBIC
MaTEepUAIIbI).

Mescnpeomemnmnuie cesa3u

Peanmu3amuss MeXNpeIMETHBIX CBA3€H IpM H3YYEHHMH XHUMHUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK
U TOHATHUM, SBISIOIIMXCS CUCTEMHBIMU [Ji OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IHKJIA.

OO01mue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNM3, CHHTE3, KiIaccuuKanusi, NEPUOJUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJICTTUPOBAHNE, W3MEPEHHE, MOJIENb, SBICHUE, MAapPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJUJ, U30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps]l, MPOBOJHMUKH, IMOIYNPOBOJAHUKU,

TUAJICKTPUKH, (POTOAEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,



ra3, pacTBOp, pPacTBOPUMOCTh, KPUCTAUIMYECKAsh PEMETKA, CIUIaBbl, (PU3NUYECKUC
BCJIUYHMHBI, CIUHUIBI M3MEPCHHUS, KOCMHUYCCKOE IPOCTPAHCTBO, ILIAHCTHI, 3BE3IBI,
Comnrre.

buonorus: ¢ortocuHTe3, HbIXaHuWe, OWocdepa, IKOCHUCTEMa, MHHEpaIbHBIC
yIOOpEHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, ITUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbl, TOPHBIC MOPOABI, IOJIC3HBIC

HCKONIa€MbI€, TOILINBO, BOJAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JINYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yaBTATHl OCBOCHHS MPOTPAaMMBI OCHOBHOTO OOIIETO 00pa3oBaHUs
JOCTHTAIOTCA B XOJ¢ OOyYeHHs XHMHU B EAMHCTBE Yy4eOHOW M BOCIHTATEIHHOM
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUICKUME COIMOKYIBTYPHBIMH U
TyXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMH, IIPUHSATHIMHU B OOIIECTBE MPAaBUIAMU U HOPMaMH
HOBECHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLMAIN3AINH
00yJaromuxcs.

JInuHOCTHBIE pe3yIbTaThl OTpaXkaroT TOTOBHOCTh 00yYarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIlMH W pacHIMpPEHHE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOLIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY U
HAYYHOMY HACJeIUI0, MOHUMaHUs 3HAaYCHUsI XUMHUYECKON HayKu B KU3HU COBPEMEHHOTO
oOmiecTBa, CMOCOOHOCTH BIAJETh JIOCTOBEpPHOM HH(OpMamuell o MepesoBbIX
JOCTH)KEHUSAX M OTKPBITHSIX MUPOBOM M OTEUECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

NPEICTAaBICHHUS O COLMATBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH,
y4eOHOUCCIIEA0BATENBCKON, TBOPYECKONW U IPYTMX BUJAX JAESATENbHOCTH, TOTOBHOCTH K

pa3HoOOpa3HONl ~ COBMECTHOM  JeATeNbHOCTH  NpPU  BBHINOJHEHUU  Y4YEOHBIX,



MO3HABATEIBHBIX 337124, BHIMOTHEHIUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN yUEOHBIX
MPOEKTOB, CTPEMJICHHMS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOM
y4eOHON NEeATENbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE IMOBEIEHUE M TMOCTYIKH CBOUX
TOBapuIlEeld C TO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
IIOCJIEICTBUH IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUECKUE TIPEACTABICHHUSI O BEIIECTBE M XUMHYECKOH peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABISIONINE OCHOBY
JUIsT TIOHUMAaHHS CYIIHOCTM HAyYHOW KapTHUHBI MHUpa, MpPEICTaBlIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3AHMOCBS3SIX YEIOBEKa C MPUPOIHOMN Cpeloi, o
POJIU XUMHUHU B TTO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO03HABATEIFHBIC MOTHBBI, HAIPABJICHHBIC HA IMOTYYCHHE HOBBIX 3HAHUU 1O XUMHUH,
HE0OXO0IMMBbIE JUIsl OOBSICHEHHSI HaOII0JaeMbIX MPOIIECCOB U SIBJICHUIA, TTO3HABATEIBHOM,
UHPOPMAIIMOHHON M YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCIIC HABBIKOB CAaMOCTOSTEIHHOMN
paboThl C y4eOHBIMHU TEKCTaMHU, CIIPABOYHON JIMTEPATYPOd, TOCTYITHBIMUA TEXHUYECKUMU
cpelncTBaMu WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYy4YeHHIO M TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTH U
CHocOOHOCTh K caMOOOpPa30BaHUIO, MMPOEKTHOM M MCCIIEOBATEIBCKON JIEATENBHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABICHHOCTH U YPOBHSI OOYUYCHHUS B JAIbHEHIIIEM;

4) popMHupOBaHHS KYJIbTYPbI 3[10POBbSI:

OCO3HAHHWE IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO,
YCTAaHOBKH Ha 3/I0POBBIH 00pa3 >KM3HU, OCO3HAHUE TOCIIEACTBUIA U HEMPHUITHE BPETHBIX
npuBblueK  (ymoOTpeOJIEHUs  alKOTOJIsI, HApPKOTHKOB, KypeHHs), HEO0OXOIMMOCTH
coOroieHusT MpaBuyI O€30MaCHOCTH MPH OOPAIEHHH C XUMHUYECKUMHU BEIIECTBAMH B
OBITY U peaslbHOM KU3HHU;

5) Tpy10BOT0 BOCTIUTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YYEHHI0 Tpodeccwii M TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYAYy W pe3yiabTaraM TPYAOBOH JEATEIHHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHECHHSI TPEIMETHBIX 3HAHWHA 10 XMUMHH, OCO3HAHHBIM BBIOOP WHIWBUIYyAIbHON
TPACKTOPUU TPOAOKEHHS O0pa3oBaHUS C YYE€TOM JIMYHOCTHBIX WHTEPECOB U

CIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HMHTEPECOB U MNOTpEeOHOCTEH, YCHEIIHON



npo(eCCHOHANBHON NIEATeTbHOCTH M PAa3BUTHS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATILHOM Cpejie;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

AKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU HA
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHHUE LIEHHOCTHU 3J0POBOTO M 0€30MacHOro
obpaza IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY |
MICUXUYECKOMY 3J0pPOBbIO, OCO3HAHME IIEHHOCTU COOJIOJICHUsI MpaBUil 0€30MacHOro
MOBEICHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHMS, TOJy4YaeMble MPU HU3YYEHUU XUMUHU, IS
pelieHns 3a7ad, CBSI3aHHBIX C OKPYKAIOUIEW TPUPOJHOU Cpefoi, s MOBBIIMICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX
npoOjaeM W TyTeH WX PEIMICHHS TOCPEACTBOM METOJAOB XHMHH, SKOJOTHUYECKOTO
MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOW, KOMMYHUKAaTUBHON W
COIMAJIbHOM MpPaKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX  pE3YJbTATOB  BBIACISIOT  3HAYUMbIE IS
dbopMHUpOBaHUS MHUPOBO33pEHUsI OOIICHAyYHBIE TOHATHS (3aKOH, TEOPHs, MPHHIIMII,
rumnoTes3a, GakT, CUcTeMa, MpoIecc, IKCIEPUMEHT U JAPYToe.), KOTOPhIE UCTOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IpeJMeTaX M TO3BOJSIOT Ha OCHOBE 3HAHHMK M3 ATHUX
npeaMeToB (OpPMUPOBATh TPEACTABICHUE O IIEJIOCTHOW HAay4YHOM KapTHHE MHUpa, U
YHHUBEpPCaAIbHbBIC yacOHBIC  JCHCTBHS (mo3HaBaTeNbHbBIE, KOMMYHUKaTHUBHBIE,
PEryJISITUBHBIE), KOTOpbIE 00ecIeynBaroT dbopmupoBaHUEe TOTOBHOCTHU K
CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM AeSITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornueckune 1eMcTBUS:

YMEHMS HCMOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS ITPU OCBOCHUM 3HAHMUIA:
pPacKpbIBaTh CMBICI XUMHUYECKHX TMOHATUM (BBIACIATH WX XapaKTepHbIC MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMU), HMCIOJIb30BAaTh MOHATUSA IS
OOBSICHEHUSI OTAENBHBIX (DAKTOB W SIBICHHM, BHIOMPATH OCHOBAHUS W KPUTEPUH IS

KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWYECKHUX BCIIECCTB MU XUMHYCCKUX peaKHHﬁ, YCTaHAaBJIMWBATH



NPUYHMHHO-CIICCTBEHHBIE CBA3M MEXAY OOBEKTAMH HW3YYEHHS, CTPOHUTH JIOTHUYECKUE
paccyxaeHus (MHIYKTHBHbIE, J€AYKTUBHBIE, IO aHAJOIMM), JeJaTb BBIBOJIBI U
3aKJIFOUYEHHS;

yMEHHE MpPHUMEHATh B Ipollecce IMO3HaHMA MOHATHS  (TpeIMEeTHbIe U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIUPOKO INPUMEHSIEMbIE B XUMHUH MOJEIbHBIE NPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKas (popMysa U ypaBHEHHE XMMHUYECKON
peaxkiy — MpU pelIeHnd y4eOHO-IT03HABaTeNbHBIX 3334, ¢ YYETOM 3THX MOJEIbHBIX
NPEJCTABICHUI BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU H3Y4aeMbIX
O0OBEKTOB — XUMHUYECKMX BEIIECTB W XHMMHUYECKHX pEaKIUi, BBIABIATH 0OIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEACTBEHHBIE CBS3M U MPOTUBOpPEYHS B H3ydaeMbIX
npoueccax U sSBJICHUSX.

ba3oBrble ucciieroBarebCKue 1eHCTBHA:

YMEHHE HCIONb30BaTh IIOCTABJIEHHBIE BOIPOCH B KadyeCcTBE MHCTPYMEHTA
NO3HAHUA, a TaKKe B KA4eCTBE OCHOBBI JUIsl (DOPMUPOBAHUS THUIOTE3BI 1O IMPOBEPKE
NPaBUILHOCTH BBICKA3bIBAEMBIX CYXKJIECHUM;

NpUOOpETEHHE ONbITa MO IUIAHUPOBAHUIO, OpraHu3allid ¢ IPOBEJICHUIO
YUEHHUYECKHUX HKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0A0M IPOIecca, CaMOCTOSITEILHO
IPOrHO3UPOBATH €r0 Pe3yNbTat, (OPMYIUPOBATH 0OOOIIEHUS U BHIBOJBI 10 pe3ybTaTaM
NPOBEAEHHOTO OMBITA, UCCIIEIOBaHMS, COCTABIATH OTUYET O MpOeTaHHON paboTe.

Pa6ora ¢ undopmanueii:

yYMEHHUE BbIOUpaTh, aHATU3UPOBATh U UHTEPIPETHUPOBATh UH(DOPMALIUIO Pa3TMUHBIX
BUZOB U (OpPM MpPEJCTABICHUS, IOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (HAy4HO-
NOMyJsipHas JIUTEpaTypa XMMUYECKOTO COJEp:KaHMs, CIpaBOYHbIE MOCOOUS, PECypChl
WHTepHeTa), KpPUTHYECKH  OLIEHMBATh  IIPOTUBOPEYMBYIO M HEJIOCTOBEPHYIO
uHpopManuo;

YMEHUE NPUMEHATH pa3Iu4Hble METOJbl M 3alpochl NIpU MOUCKE U oTOOope
MH(GOPMALIUU U COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIsl BHITOJIHEHUS YYEOHBIX U
MO3HABATEIBHBIX 3374 OMNpPEACJIEHHOTO0 THIMA, NPUOOPETEHHEe OmbITa B 00JacTu
UCTOJB30BaHUA  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBIJIAJICHHE

Ky.]'[bTypOﬁ AKTUBHOI'O MCITOJIB30BaHUA PA3JIMUYHBIX ITOUCKOBBIX CUCTEM, CAMOCTOATCIIEHO



BBIOMPATh ONTUMAIBHYIO (GOpMY TNpeAcTaBiIeHUs HWHGOPMAMK W WILIIOCTPUPOBATH
pelnraeMble 3aJja4i HECJIOKHBIMU CXEMaMU, AuarpaMmmaMu, IpyruMu GopMamu rpapuku
1 UX KOMOMHAIUSIMU,

yMEHHE  HCIONb30BaTh M  aHaJU3upoBaTh B  Ipoliecce  ydyeOHOM U
UCCIIEIOBATEIbCKOM  IEATENBHOCTH HMH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOI0 XO035IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KarOLEl TPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIEe YUeOHbIe 1eiiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XOje Auanora v (Wid) JUCKYCCHM) MO CYIIECTBY
o0cyx/1aeMoil TemMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEIJI0KEHHON 3a7a4u;

YMEHUS MPECTaBIATh NOJYYEHHBIE PE3yJIbTaThl TO3HABATEIBHOUN JESTENBHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJaTh NPE3EHTALMI0 PE3yJbTaTOB BBIMOIHEHUS
XUMHYECKOT0 JKCIIepUMEeHTa (J1abopaTOpHOrO OMbITa, JIaOOpaTOpPHON pabdoOTHI 1O
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, yYEOHOIO MTPOEKTA);

yMEHHUS  y4eOHOTO COTPpYAHHYECTBAa CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEILHOM M MCCIEI0BATENIbCKON AEATEIbHOCTH NPH PEIICHHH BO3HUKAIOLINX
npoOjeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJacoBaHUs MO3ULIMK (0OCYyXIACHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbl», KOOpDAMHALIMS COBMECTHBIX JEHCTBHIH,
ompeieNieHne KPUTEPUEB M0 OI[EHKE KaueCTBA BHIMOJHEHHON PabOThI U IPYTHE).

PeryiasitTuBHBbIC YHMBeEpCAJIbHbIC YUeOHbIE 1eHCTBHUSA:

YMEHHE CaMOCTOSTEIBHO OMNpEeAeNATh IeNU JEATeIbHOCTH, IUIaHUPOBATh,
OCYILECTBJISITh, KOHTPOJMPOBATH M TPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NEeSITENbHOCTh, BbIOMpaTh Hambosee 3(QeKkTuBHBIE CHOCOOBI pelieHus Y4YeOHBIX U
MO3HABaTENbHBIX  33Ja4, CAMOCTOSITEIbHO  COCTaBISATh WM  KOPPEKTUPOBATh
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUU 33JaHUM C YYETOM IOIYy4YECHUS
HOBBIX 3HaHUU 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M peaKlUiX, OLEHUBATH
COOTBETCTBHE IOJIYYEHHOIO pE3ysIbTaTa 3asBJICHHON LEIH, YMEHHE HCIOJb30BATh U
aQHAJIM3UPOBATh KOHTEKCTHI, peJiaracMble B YCIIOBUHU 33/IaHUH.

INPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOSHHUIO O0S3aTENLHOTO COJAEpIKaHuS,

YCTaHOBJIEHHOTO JaHHOW (enepasibHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE



00y4JarolMMHCS Hay4YHbIE 3HAHUSA, YMEHUSI U CHOCOOBI JEHCTBUM, crienupuyecKue st

HpeI[MCTHOfI obnactH «XI/IMI/IH», BHUABI ACATCIIBHOCTH I10 IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TO

UHTEpIIpETAMi, NPEeoOpPa30BAHUI0 U NPHUMEHEHHMIO B PA3IUYHBIX YYEOHBIX M HOBBIX

CUTyaluigx.

K xoniy oOydenuss B 8 kJjacce mpeIMeTHBIE pe3ylabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSTHH: aToM, MOJEKYIa,
XUMHUYECKUI 3JIEMEHT, IpPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsE M HEOIHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
JOJIT XMMHYECKOTO JJIEMEHTa B COCIWHEHUU, MOJSPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCIIEHUS,
XMUMHYECKasl peakiusi, Kiaccuukamuss peakiuil: peakiuyd COeTUHEHUS,
pEeaKiMu pa3loKEHUs, peaKIMH 3aMeIlIeHUs, peakluu oOMeHa, JK30- H
SHAOTEPMUUYECKUE pEaKIuu, TemioBo d3PDEeKT peakuuu, SApO aTroMma,
AJIGKTPOHHBINA CIIOM aToMa, aTOMHas OpOWTaNb, PaJAMYyC aroMma, XHUMHUYecKas
CBSI3b, MOJSIPHASI U HETIOJSIPHAs KOBAJIGHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH,
AHUOH, PacTBOp, MaccoBas JOJs BellecTBa (IPOLIEHTHAs KOHLIEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSITHH U NPUMEHATH
ATH MOHATHUS IPU ONMCAHUU BEUIECTB U X IPEBPALLECHUN;

UCIOJIb30BATh XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHsI (POpMYJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKLINM;

ONpEeNiATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJIMHEHHUSX,
CTENIEHb OKUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAJJICKHOCTh
BEIIECTB K ONpeAeNEéHHOMY KIAacCy COEIMHEHHH 1o QopmyiaMm, BUJ
XUMHUYECKON CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIUHEHUSX;
packpeiBaTb  cMbica  Ilepuommueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATH  [OHUMAaHWE  IEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB

XUMHWYECKUX JJIEMCHTOB OT UX ITOJOXCHUA B HepHOﬂHHCCKOﬁ CHUCTEMC, 3aKOHOB



COXpaHEHMsI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHs, 3aKOHa ABOTaIpo;

ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyto (opmy I[leprmonnueckoit cuctemsl
XUMHUYECKHX AJIEMEHTOB: pa3nyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)»
u «1oboyHas noarpynna (b-rpymnmna)», Masnslie U OOJbIINE IEPUOJIBI, COOTHOCUTH
o0o3HaueHusi, KoTopele uMeroTcs B Tabmune «llepumonuyeckas cucrema
xumuueckux annementoB Jl. Y. MeHneneeBa» ¢ YUCIOBBIMU XapaKTePUCTHUKAMU
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAApa, oOliee YUcio
AJIEKTPOHOB U paclpe/ie]IeHUe UX T0 AIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBATh XUMHUYECKUE DBJIEMEHThl, HEOpPraHWMYECKHE BEIlEeCTBa,
XUMHUYECKHE PEeakIuu (M0 YUCIY U COCTABY YYACTBYIOIIUX B PEAKIIUU BEIECTB,
1o TermioBoMy 3G (DexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3JIMYHBIX KIJIACCOB, MOATBEpPXKIasi OMUCAHUE TMPUMEpPaMH MOJIEKYISIPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUM;

NPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XUMUUYECKUX MPEBpALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJNI0 XMMHYECKOr0 3J€MEHTa Mo GopMyJie COeIMHEHHUs, MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOJIUTH pacdEThl M0 YPABHEHHUIO XMMHYECKON
peaxkuuy;

OPUMEHITh OCHOBHBIE OMNEPAIlMM MBICIUTENbHON NEATEIbHOCTH — aHAIHU3 U
CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEeMaTH3allii0, KJIacCU(UKAIUIO,
BBISIBJICHUE TPUUMHHO-CIIEJICTBEHHBIX CBSI3€M — JUIsl U3YUYEHUs CBOICTB BEILIECTB
U XUMHYECKHX PpEaKIHil, €eCTeCTBEHHO-HAyYHbl€ METOJbl TO3HAHMUS —
HaOJIOZeHNe, W3MEpPEHHE, MOJEINPOBAHUE, OKCIEPUMEHT (peajbHBId U
MBICJICHHBIH );

CIIEJIOBATh MpaBWJIAM TIOJB30BAHUA XHMHUYECKOW TOCYIOW M J1a0O0paTOPHBIM
000pyIoBaHKEM, a TaK)Ke TIpaBUjIaM OOpaIlleHHs] C BEIIECTBAMU B COOTBETCTBUU

C HUHCTPYKIHAMHU 110 BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHWYCCKUX OIIBITOB IIO



NOJYYCHHIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (BOAOPOJA M KUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAECIEHHON MAacCOBOW JI0JIE pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M NPOBOAUTH XHUMHUYECKUE OSKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH K KHUCIOT C IMOMOIIBIO HHANKATOPOB

(;rakmyc, peHondranent, METUIIOPAHK U IPYTHUE).

K koHmy oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHUH: XMUMHUYECKUU SJIEMEHT,
aToOM, MOJIEKYJla, MOH, KATUOH, aHHOH, IIPOCTOE BEILIECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTh, CTEIIEHb OKHCIEHUS, XHUMHYECKas
peaxiusi, XUMUYecKasi CBs3b, TEIUIOBOW 3(PQeKT peakuuu, MOJIb, MOJSPHBIMA
00BEM, pacTBOp,  DJIEKTPOJIUTHI,  HEINEKTPOJIMTHI,  BJIEKTPOJUTHUECKAsS
JTUCCOLIMAIIASA, PEeaKIM HWOHHOro oOOMEHa, KaTalu3aTtop, XHMHUYECKoe
paBHOBecHE, OOpaTMMble H  HEOOpaTUMblEe  pEaKlHUHU, OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIE PEAKINHM, OKUCIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE H
BOCCTaHOBJIEHUE, aJJIOTPOIIHS, aM(pOTEepHOCTh,  XMMHUYECKas  CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJNINYECKas), KPUCTAJUIMUECKAsl pelIéTKa, KOPPO3HsI
METaJUIOB, CIUIAaBBI, CKOPOCTh XMMHUYECKOM PEAKLUH, MPEIEIbHO IOIyCTUMAas
koHnenTpauus [1/IK Bemectna;

WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX TOHATUN U IIPUMEHATH
OTH MOHATHSA IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

UCIOJIb30BATh XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHsI (POpMYJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKLINM;

ONpENEIATh BAJICHTHOCTb M CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCMHEHUSAX  Pa3IMYHOIO  COCTaBa,  NPUHAMIEKHOCTb  BEHIECTB K
oTnpeneNEHHOMY KJIacCy COCIMHEHHH MO (QopmyiaM, BHJI XUMHUYECKON CBSI3U
(KoBaJIGHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEJIMHEHHUSX,
3apsii MOHA 10 XUMHUYECKOH (opmyre, XapakTep cpeabl B BOAHBIX PAacTBOpax
HEOPraHUYECKUX COCIUHEHWM, TUN KPUCTAJUIMYECKON PEIETKH KOHKPETHOIO

BEIIECTBA,



packpeiBaTh cMbichn [lepmoamueckoro 3akona [J[. M. MenaeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE: OMUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO
¢dopmy Ilepuonnueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3indaTh MOHITHUS
«rnaBHas mnoarpynmna (A-rpynma)» U «mobounas mnoarpymnmna (b-rpymma)y,
Masble U OONbIINE NEPUOJbl, COOTHOCUTh 00O3HAUYEHHUS, KOTOPbIE MMEIOTCS B
NepUOIUYECKON TabiuIle, ¢ YMUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsl sijpa, o0lllee YUCIO DJIEKTPOHOB U
pacmpesielieHHe WX MO0  JJIEKTPOHHBIM  CIOSIM),  OOBSICHATH  OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMICTB 3JEMEHTOB M HMX COCIMHEHUH B
npenesgax MajiblX I[EpUOJIOB M TJIaBHBIX MOATPYHH € YY4ETOM CTPOCHHSI HX
aTOMOB;

KJacCU(UUUPOBATh XUMHUYECKUE DJIEMEHThl, HEOpraHMYeCKHe BEIleCTBa,
XUMHUYECKHE peakuuu (110 YUCIY U COCTAaBY YYacTBYIOIIMUX B PEAKIUU BEILECTB,
no TermioBoMy 3(GQeKTy, Mo U3MEHEHHUIO CTENeHEeW OKHCICHUS XUMUYECKUX
AJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U crielu(UIECKUe XUMUYECKHE CBOMCTBA
OPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIas ONHMCAHME MpUMEpaMHu
MOJIEKYJISIDHBIX W HMOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX XMMHUYECKHX
peakuui;

COCTaBJIATh YpaBHEHUS 3JIEKTPOIUTHUECKON IHUCCOIMAIMKM KUCIIOT, LIEeNodYe u
COJIeH, TOJHBIE M COKpalIEHHBIE YPAaBHEHHUS pPEAKIMA HOHHOTO OOMEHa,
YpaBHEHMSI peaKlMi, MOATBEPKIAIOUINX CYIIECTBOBAHME N€HETUYECKOW CBS3U
MEX/1y BELIECTBAMH Pa3JINYHBIX KJIACCOB;

pacKpbIBaTh CYILLIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
MOCPEICTBOM COCTAaBJIECHHS 3JIEKTPOHHOIO OallaHca ATUX peaKui;
IPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUA,
BO3MO>KHOCTHU MTPOTEKAHUSI XUMHUECKUX MPEBPAIICHUI B pa3IMYHBIX YCIOBUSIX;
BBIUUCIISITE OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacchbl BEIIECTB,
MacCOBYIO JIOJII0 XUMHYECKOTO 3JIeMEHTa 1Mo (opMysie COSAMHEHUS, MAaCCOBYIO
JIOJIFO0 BEILECTBA B PAaCTBOPE, NMMPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU

peaKIuu;



coOroaTh TpaBWIIa IOJIB30BAHUS XHUMHYECKOW IOCYION M J1ab0paTOpHBIM
000py0BaHKHEM, a TaK)KE MpaBUjIa 0OpallleHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XWUMHUYECKUX OIBITOB 10
MOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIISCTB (aMMHMaKa M YIJICKHCIIOTO
rasa);

MPOBOJAWTh PEaKIHUU, IOJATBEPIKIAIOIINE KAYeCTBEHHBIM COCTAB Pa3IMYHBIX
BEIICCTB: PACIIO3HABATH ONBITHBIM IyTEM XJIOPHJI-, OpPOMUJI-, HOJIU-, KApOOHAT-
, hocdar-, cumkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS W MOHBI
U3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHMUECKUX
BCIIICCTB;

IPUMEHITh OCHOBHBIC OICPAIlMM MBICIUTEIBHON JEATCIbHOCTH — aHAIHM3 U
CUHTE3, CpaBHEHHE, OO0OOIIECHHWE, CHUCTEMAaTH3alli0, BBIABICHUEC NPUYMHHO-
CIICICTBCHHBIX CBS3€H — JJI1 HW3YYCHUS CBONCTB BEIICCTB W XHUMHYCCKHX
peaKIuii, eCTeCTBEHHO-HAYYHbIC METObI MIO3HAHUS — HAOJIOICHHE, H3MEPECHHE,

MOJIETUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIE (LN (pPOBbHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 chool-collection.edu.ru
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso00.ru/7f41837c
YenoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nuoreka [IOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [JOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK
' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OcCHOBHBIE KJTacChl
24 11 1 1 bubmmorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

Hroro 1o pasuery 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMUYecKas CBS3b. Bu6 LIOK
nonoreka
2 - 1
3 ORiCIHTNBHO 8 https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubnnoreka IIOK
4 1
TOTOTI0 paspey > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KJIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrtpoabnbsie IIpakrnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peakuu
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [JOK
' peakuit https://m.edso0.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLMALIHS. 8 1 1 bu6muoreka [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 snementoB VIA-rpymmer. Cepa u eé 6 bubmorexa LOK
' PYHIIBL 2-ep https://m.eds00.ru/7f41a636
COEIUHEHUS
OO01mas XapakTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' PYHIIH. ’ P https://m.eds00.ru/7f41a636
COEIUHEHUS
OO0111as XapaKTepUCTUKA XUMHUECKHX
2.4 3neﬁeHT01§) IVAl-jr IbL. YTIIEPOI U 8 bubmorexa HOK
' . PYHIBL pos https://m.edso0o.ru/7f41a636
KPEMHHUU ¥ UX COCITUMHCHUS
Hroro mo pazueny 25
Pa3nen 3. MeTa/iibl M HX COeAMHEHUS
bubmmoteka IIOK
3.1 i 4
Obume cBoiicTBa METAILIOR https://m.edso0.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIITHE METAIIBI M KX COSAUHEHUS httos://m.edsoo.ru/7f413636
Hroro no pazneny 20
Pasznea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemecTBa u MaTepuaibl B )KU3HU YeJIOBEKA 3 bubmorexa [JOK
' H P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubnuorexa [JOK



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

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IMOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
Wncrpykrax TB. bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1
T https://lesson.academy-
HeioBeKa. Lea  Bettectsa content.myschool.edu.ru/
CrapToBas JMarHOCTHKA.
2 TectupoBanue 1 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0d227e
[TonsTHE O METOAAX TIO3HAHMS B XUMUH
ITpakTryeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)
Yuctele BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorera [JOK
A . puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIICCTBA bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [JOK
YIRPHEOS I1 https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumudeckas popmyia. BaieHTHOCTb bubmorexa LHOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX DJIEMECHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOTI0 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmuotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmmorexa [JOK
n . P https://m.edsoo.ru/ff0d5708
peaknui
Kiaccudukanusi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmmorexa [JOK
8 P : https://m.edsoo.ru/f0d3f34
3aMelIeHus, OOMeHa)
19 M. B. JIoMmOHOCOB — y4€HBIii- bubnuoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIUKIoneauct. O0o0IEeHue 1
CHCTEMATHU3ALINS 3HAHUI

https://m.edsoo.ru/ff0d40c4

KontponsHas padora Nel mo reme

bu6mmoreka [IOK

20
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas
21 Bo3ayxa. Kuciaopon — smeMeHT u bubmorexa [JOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
22 KHUCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poJa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl MostydeHus: KUCI0po/ia B
23 J1a00paTOPHH M IIPOMBIILJICHHOCTH bubmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoii 3¢ hexT xumMuueckomn
24 peaKkIu, IOHIATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TommuBo (HeTh, yrob U METaH).
25 3ar ﬂsﬁeéneqlios ’ a, CIToCOOBI Zro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «[TonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €ro CBOMCTBY
97 Bonopon — aneMeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTaX U COMSIX bubmuoreka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Cnoco0bl noiry4eHus BOA0poia B

https://m.edsoo.ru/ff0d50d2
bubmuoreka [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupanue BOAOPOIa bubmorexa [JOK
i onp HOPOAR, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 Monsipabiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruunciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a [0 €ro N3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Berunciienust 00bEMOB ra30B 110
34 ABHCHHIO PCaKIIMKM Ha OCHOBE 3aKOHA bubmorexa HOK
P . P N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuoteka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwienHsie
37 u HeHaCBIpeHHBIE aCTBOPBHI MH;ccomsI bubmorexa HOK
m P PEI. https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOW JTONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALIUS, bubnmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cOCTaB, KJ1accupuKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losyyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIaTypa,
46 CHOCO((SBI;) TOJT )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnveckas CBSI3b MEXKIY KiIaccaMu bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001IeHre U crucTeMaTU3alus 3HaHUN
- . https://m.edsoo.ru/00ad9ch2
KontponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
51 [lepBble MOMBITKYU KJIACCH(PHUKAIIUN bubnuoreka [IOK

XUMHUYECKHUX 3JIeMEHTOB. IToHsaTHE 0

https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOoJHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U

52 Ileproaudeckas cucreMa XUMHYECKUX bubmorexa LHOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Meneneena
53 Ilepronanl, TPYNIIBI, HOATPYIIIEI bubmnorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aToMOB 211eMeHTOB [leproanueckoit bubmmorexa [TOK
PHO https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
ONEeKTPOOTPHULIATEIHLHOCTL ATOMOB
TPOOTP bubnmnoreka [JOK
58 XUMHAYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
bubmuorexa [JOK
59 n
OHHAA XHMIHCCKAT CBAH https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEnosipHAsk XUMUYECKast bubnnoreka [HOK

CBA3b

https://m.edsoo.ru/00adaab9
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bubmuorexa [JOK

62 CreneHb oKHCICHHS L https://m.edsoo.ru/00adae28
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OxucauTenu 1 BOCCTAaHOBUTEIU 1 https://m.eds00.ru/00adb076
[Ipomexxyrounas arrecranus. I'ogosas bubnnorexa [HOK
65 1 1
poBepouHas padboTa https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHuE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6001eHNE 1 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
WNuctpykrax Th.
Ilepnonnueckuil 3aK0H.
bu6mmorexa [IOK
1 Ilepnonnueckas cucrema 1

XUMHYECKHX 31eMeHToB /1. H.
MenpaeneeBa

https://m.edsoo.ru/00adb59e
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BxoaHasg qiuarHocTuka.

TectupoBanue.
2 3aKOHOMEPHOCTH B U3MEHEHHUH bubmmorexa LIOK
. p https://m.edso00.ru/00adb6b6
CBOMCTB XUMHUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THUIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme

5 «[ToBTOpEHue u yriydaeHue 3HaHui
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

5 Knaccudukanuss XuMuaeckux bu6mmorexa [IOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [loHsITHE O TOMOT€HHBIX U bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

3 ®DaKTOpPHI, BIUAIOIINE HA CKOPOCTh bu6mmoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK
peakiuuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTUYECKON

10 nuccoruani. CUIBHBIE U ClIa0bIe bubmmorexa [TOK

' https://m.edso0o.ru/00adcd68
AIEKTPOIUTHI
. bubnnorexka [HJOK
11 HoHHbIE ypaBHEHMS peakL Ui 4

https://m.edsoo.ru/00add448
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XMMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBAHUI B CBETE IPEACTABICHUI bubmorexa HOK
puz[ https://m.edso0.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmorexa [IOK
p . https://m.edso00.ru/00add8b2
AIIEKTPOJIUTUICCKOU TUCCOITUAITUT
14 Tloustue o runponuze coien bubmorexa [JOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001IeHe U CUCTEMAaTH3alIs bubmuorexa [JOK
3HAaHUN https://m.edsoo.ru/00addd12
[TpakTuueckas paborta No 1.
16 «Pemenue s3xcnepuMeHTAIBHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71auy
Konrtponsnas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOLIUALIUSI bubmorexa HOK
p a T(HATTHAL. https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKlui B PACTBOPAX»
OO6m1as XxapakTepuCcTHUKa rajJoreHoOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopond. ConsHas KHCIIOTa,
19 XHMquCIiIn: cﬂoﬁCTBa [IOJIVYEHNE bubmiorexa LOK
’ ¥ i https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonyuyenne cOnIHON KUCIOTEI bubmorexa LOK
i B . ’ https://m.edso00.ru/00ade348
n3ydeHue e€ CBONCTBY»
Borurcnenus mo ypaBHeHUAM
N bu6mmoreka [IOK
21 XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3

peareHToB J1aH B U30BITKE

https://m.edso0.ru/00ade488
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OO01m1ast XxapaKTEpPUCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKALIUY CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnunoreka [HOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
¢du3nUecKre 1 XUMHYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 @HSHjecxng u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel cpelibl COEANHEHUAMHU
cepbl
97 Breruucnenue MaccoBoO#l JOIU BBIXOJ1A bu6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepUCTHKA 3JIEMEHTOB
28 V A-rpynisl. A30T, paclipOCTpaHEHHE bubnuorexa [JOK
B IIpUpojie, PU3NYeCcKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHUak, ero puznueckue u
29 XUMUYECKHE CBOWMCTBA, MOTyYeHNE U bubmmorexa [JOK
https://m.eds00.ru/00adf004
pUMEHEHNE
30 [IpaxTuueckas padora Ne 3 o reme bubnuoreka [IOK

«HonyquHe aMMHaKa, U3y4CHHUC Cro

https://m.edso0.ru/00adf180
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CBOUCTBY»

A3oTHas KucioTa, e€ husndeckue u

bu6mmoreka [IOK

31
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 o0peHuii. XUMHYECKOe bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEeH Cpeibl
COCTMHEHUSIMU a30Ta
dochop. Oxeup pochopa (V) u
33 (bocg)o pHa;I KI/ICJ'I((l))Ta Q)Q)isnsieixﬂe u bubmorexa LHOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnons3oBanue pochatos B
34 KauyeCcTBE MUHEPAIbHBIX y100pEHUI. bubnuorexa [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHUE B
35 pu I()) e g)mnrt)lec;:/le U XUMHYECKHE bubmorexa [JOK
PHPOAE, https://m.edso0.ru/00adfd9c
CBOICTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XAMHYECKHE CBONCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TTPOOITIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
bubmuorexa [JOK
37 VYronbHast KUCI0Ta U €€ CoNun
https://m.edsoo.ru/00ae006¢c
[TpakTrueckast padota Ne 4 o teme
38 "ITonrydyeHune yrieKucioro rasa. bubnuoreka [IOK

KauectBennast peakuus Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bubmuoreka [JOK

39 OPTafiieCix BEMECTBAX Kak 0 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa

40 Kpemnuii u ero coenunenus bubnnorexa [IOK

https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeime HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonTtponsnast padora Ne3 o reme

42 «BaxkHenmme HeMeTallbl U UX bubmorexa LHOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0m1as xapakTepuCcTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.

43 Mertannmnaeckas CBsI3b U bu6mmoreka [IOK
METAJINYECKask KPUCTAJUTMYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa LIOK

. https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O611me crocoObl MoTy4yeHUst
MetasuioB. CrutaBel. Beraucienus mo
45 YPAaBHEHUSM XUMUYECKHUX PEAKLIUH, bubmmorexa LIOK
https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
MIPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmmorexa [JOK

https://m.edso00.ru/00ae1278

47 IIlemounbIe MeTaILITBI bu6mmoreka [IOK
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https://m.edso0.ru/00ael14b2

48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNIbHBIC METAIIIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeTMHEHUS KaTbIUs bubmmorexa LIOK
A t https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUM
KécTkocTh BOIBI U CLIOCOOBI €€ bubnuorexa [JOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJBI U METOIBI €€ bubamorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoreka [JOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
XK
56 e1e30 https://m.edso0o.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTHu3alus
3HAaHUU
[TpakTrueckas pabota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK

«Baxueunme MeTaibl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae3de8
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3

60 pEareHToB JIaH B U30BITKE WITH 1 bubmuoreka [JOK
COJIEPXKUT pUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM J0JIH BBIXOJIa MPOAYKTa
peakiuu

61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HAHUH

62 [Ipomexyrounas arrecramusi. 1
l'onmoBas npoBepouHnast pabora

63 BemecTBa u Marepuansl B 1 bubnnoreka [JOK
IOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKarolle cpebl https://m.edso00.ru/00ae4270

65 Ponb xumuu B perieHnu 1 bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edso0o.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa

67 Peseprubiit ypok. O60011eHIE U 1 bubnuoteka [JOK
crucTemMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c

68 Peseprubrit ypok. O6001eHIE U 1 bubnmoreka [JOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJBHOI'O
MMPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Xumus, 8 knacc/ I'abpuensa O.C., Octpoymo U.I'., Cnanko C.A., AKIIMOHEPHOE
obmrectBo «M3natenbctBo «lIpocBemieHne»
Xumus, 9 knace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEPHOE

obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

INadpuensan O. C., BockobOoiinukoBa H. II., SmykoBa A. B. HacronbHast knura
yauTtensa. XuMmus. 8 KiI.: Metoanueckoe rmocoowue. - M.: Jlpoda, 2021.

['abpuensn O. C., SAmykoBa A. B. Terpagp mig 1abOpaTOpHBIX ONBITOB U
npaktudeckux padot. 8 k1. K yuebnuky O. C. INabpuensna «Xumus. 8 kimacey». M.:
Hpoda, 2022.

['a6puensn, O. C. Meroauueckoe mnocobue k yueOHuky O. C. Tlabpuensna
«Xumusi». 8 kinace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

I'abpuensu, O. C. Merogudyeckoe mnocobue k yueOHuky O. C. TabGpuensHa
«Xumusi». 9 kinace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

Xumus: TexHosnoruueckue kaptol Kk yueoHuky O. C. ['abpuensHa «Xumus. 8 kinace»
: Metonuueckoe nocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

Xumus: TexHosnoruueckue kaptol K yueouuky O. C. ['abpuensna «Xumus. 9 knace»
: Metonuueckoe nocodue / JI. 1. AcanoBa. — M. : [Ipoda, 2018

Xumus. 8 ki.: KontponbsHbie u mpoBepodHbie paboThl k yuebnuky O. C. ['abpuensna
«Xumus. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Ilpoda,

2022. na"HHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII, SAKnacc
bubnuoreka LIOK
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