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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XuMUHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa30BaTENbHOW MPOTPaMMBI
OCHOBHOTO 0011ero oopazoBanusi, npeacrapieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
benepanpHOl pabodeit mporpaMMbl BOCITUTAHUSI M ¢ YYETOM KOHIICTIIUU TPENogaBaHUs
yueOHOro nmpenMera «XWMHUS» B 00pa3oBaTeNbHBIX OpraHusainusx Poccuiickoi
denepanuu.

[IporpamMma 1o xuMuu 1a€T TMpeACTaBICHHUE O MEJIX, oOel cTpaTeruu oOy4deHus,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIUXCA CPEJICTBAMU YUeOHOTO MpeaMeTa, YCTaHABIUBAET
o0si3aTeNlbHOE TIPEAMETHOE COJIep)KaHHMe, NPEeJayCMAaTPUBACT PACHpPEACIICHHE €ro Io
KJIaccaM M CTPYKTYpPUpPOBaHUE 10 pa3liesiaM U TeMaM MPOTrpaMMbl IO XUMHH, ONpeeseT
KOJIMYECTBCHHBIE W KAYECTBEHHBIE XAPAKTEPUCTUKHU COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEILHOCTh U3YUEHUSI XUMUHU C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM Y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydJaronuxcs,
ompeneNseT BO3MOXKHOCTH TIpeAMeTa IS pealu3alud TpeOOBaHUM K pe3yibTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHONW MIpPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus, a Takxke TpeOoBaHUN K pe3yjbrataM OOy4deHUs XMMHUHM Ha YpPOBHE IIeJIeH
W3yUeHUs] TpeIMeTa ¥ OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOW NIEATEIHbHOCTH
00ydJaroIerocs o OCBOECHUIO Y4eOHOTO COJEP KaHUS.

3HaHUWE XUMHUHM CIYXXUT OCHOBOM i1 (popMUpOBaHHS  MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeACTaBICHUM O MaTepUATIbHOM €JIMHCTBE MHpPA, BaXHYIO POJb
urparoT GopMUpyeMble XUMHEH MPEACTaBICHHUS O B3aWMMOTMPEBPAIICHUSIX DHEPTUU U 00
ABOJIIOLMK BEIIECTB B MPHUPOJIC, O MyTSIX PEUICHUs TJIOO0ATBHBIX MPOOJIEM yCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, HDHEPreTUYECKOM, TMHUINEBOM U HSKOJIOTHYECKOU
0€30MacHOCTH, MPOOJIeM 3paBOOXPAHCHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peau3allid BO3MOXHOCTEH JUIsi caMOpa3BUTHS U (POpMUpPOBaHUS
KYJBTYPbI JUYHOCTH, €€ 00I1Iel U PyHKIIMOHATLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS UM TBOPYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, HaBBIKOB 1504 CaMOCTOSATEIHbHOU y4eOHOM JIESITEILHOCTH,
AKCTIEPUMEHTATIBHBIX U UCCIIEIOBATEIbCKUX YMEHHUHM, HEOOXOAUMBIX KaK B TTOBCEIHEBHOM
KU3HH, TaK U B MPO(HEeCCUOHATBHOMN JESITEITLHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO
B3IUIsSIIa HA €IUHCTBO NPHUPOJLI U YEJIIOBEKA, SIBISETCS OTBETCTBEHHBIM JTallOM B
(hopMUPOBAHUU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS,

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM
3HAHUSM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOWM BKJIaJI B AKOJOTHMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHuple HampaBieHUs B OOYYEeHWHM XUMUHM OO0eCleuuBaroTCs crenudukon
coJiep)KaHusl y4eOHOIo MpeaMeTa, KOTOPBIN SBIISICTCS MEJarornuecku agarnTUPOBAHHBIM
OoTpakeHHEeM 0a30BOM HayKH XMMUHU Ha OMPEACIEHHOM dTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS OpPUEHTHPOBAH Ha
OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl TMEPBOHAYAIBHBIX IMOHATHH XUMHU, OCHOB
HEOPraHUYECKOW XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTHN OPraHUYeCcKOu
XAMHAHU.

Ctpykrypa coAep)KaHHS TMpPOTpaMMbl MO XUMHH CGHOPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MoAX0/1a K €€ uzyuenuto. CoqepkaHue CKIaabIBA€TCA U3 CUCTEMbI OHSTHUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN 0 XUMHUYECKOU peakiuu. O6e 3Tu
CHUCTEMBbI CTPYKTYPHO OPraHU30BaHbI M0 MPUHIUITY MOCIEA0BATEIBHOTO Pa3BUTUS 3HAHUM
Ha OCHOBE T€OPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— AQTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— [lepuonnueckoro 3akona /Jl. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YE€HUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H;

— IIpeACTaBICHUN 00 JIEKTPOJIUTUUECKOM JUCCOIMAIIUU BEIIECTB B paCTBOPAX.

TeopeTnyueckue 3HaHUS PAaCCMATPUBAIOTCS HA OCHOBE AMIUPUUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYroMy,
BBITIOJTHASL  (DYHKIIMM OOBSICHEHUS M TMPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUA U
BO3MOKHOCTEM MPAKTUUYECKOTO MPUMEHEHUS U TIOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue TporpaMMbl IO XMMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKOW COCTABJISIIOIIECH HAYyYHOW KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
LIEHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM NO3HAaHUA B Hayke. M3yuenue
XUMUU TIPOUCXOJUT C MPUBJICYCHUEM 3HAHUN M3 paHEe U3YyUCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 kinaccei» u «Pus3uka. 7/ Kiacc».

[Ipy u3ydeHUHM XUMHUU TPOUCXOTUT (HOPMUPOBAHUE 3HAHUU OCHOB XUMHYECKOU
HAayKH Kak oOO0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMUSI, MPAKTUYECKONW JESITEIbHOCTH
YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1aua y4eOHOro mpeamera
coCcTOUT B (OPMHUPOBAHUU CHUCTEMBbl XHMHYECKUX 3HAHUH — BaKHEHIIUX (HaKTOB,
MOHSATUM, 3aKOHOB M  TEOPETHYECKUX  TOJIOKEHUU, JOCTYMHBIX  0000IIeHUN
MHPOBO33PEHUYECKOTO0 XapaKTepa, sA3blKa HAyKd, B MPHUOOIICHHH K HAy4YHBIM METOAaM
MO3HAHUS MPU U3YUYEHUU BEIECTB U XUMHYECKUX PeaKIuid, B JOPMHUPOBAHUU U PA3BUTHU
MO3HABATEIbHBIX YMEHUM W HUX TNPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOM U y4eOHO-
HCCIIEIOBATEILCKON  JIESITEIbHOCTH, OCBOCHUM TIpaBUJI 0OE30MacHOro oOpalieHus ¢
BEIIECTBAMHU B IIOBCEIHECBHOMN KU3HU.

[Ipn wu3ydeHWHM XWMHUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs BaKHOE
3Ha4YCHHUE TPUOOPETH TaKHUe IeNH, KaK:

— (dopMupoBaHHE  HMHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TMPHUHATUIO  PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HaNpaBJICHHOCTh OOYYEHHUsI Ha CHCTEMaTH4YeCKOe MpHOOIIeHHe OO0yJaromuxcs K
CaMOCTOSITEJIbHOW TO3HABATEJIBLHOW JCSATENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS,
bopMUPYIOIITUM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieueHre yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YyYAIOITUMHUCS OTBITa
pa3HOOOpa3HOW JEATENbHOCTH, TIO3HAHWUSA U CaMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB



(KJTFOYEBBIX KOMIICTEHIIMI), HUMEIONIMX YHHUBEPCAIbHOE 3HAYCHHUE IS Pa3IMYHBIX BUIOB
NCSATEIBHOCTH;

— ¢opMupoBaHue 00IICH (PYHKIIMOHATLHON MECTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCIIC YMCHUH OOBSCHATH M OIICHHBATH SIBJICHUS OKPY)KAIOIIETO MHpPa, UCIOJIb3YSI
3HaHHMSI W OIBIT, IMOJYYCHHBIC IMPH HM3YYCHUM XUMHUHU, TPUMCHATH WX IPH PCIICHUH
po0JIeM B TIOBCETHEBHOM KU3HHU M TPYAOBOU JIEATEIHLHOCTH;

— QopmupoBaHre y OO0ydYarOIMUXCS TYMaHUCTUYECKUX OTHOIICHHH, MOHUMaHUS
[IEHHOCTH XHMHWYECKUX 3HAHWWA JJI1 BBIPAOOTKH DKOJIOTHYECKH IIEJIECO00Pa3HOTO
MOBEAICHHUS B OBITY M TPYJOBOM JCSITCIBHOCTH B IEIAX COXPAHECHUS CBOETO 370POBBS U
OKPY>KAIOIIEH PUPOJTHOM CPEIbI;

—pa3BUTHEC MOTHBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHUS OOIICUEIOBEYCCKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOGMIISI M HAPABICHHOCTH JTaJIbHEHIIIETO 00YUICHHUS.

OOmiee 4YncaO0 4YacoB, OTBEACHHBIX I M3YYCHHS] XMMHHM Ha ypPOBHE OCHOBHOTO
obrrero oopasoBanus, coctaBiser 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeZeNi0), B
9 kiacce — 68 yacoB (2 yaca B HEJCIIO).

COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHavaibHbIe XMMUYECKHE MOHATHS

IIpenmeT xumuu. Ponb XUMUM B KW3HU 4Y€JIOBEKAa. XMMHSI B CUCTEME HayK. Tena u
BemiecTBa. dusznueckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsTue o
MeTOJIaX MO3HAHUs B XUMUHU. YHCThIe BemecTBa U cMecu. CriocoObl pa3iesieHus CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHHE.

Xumudeckass Qopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHasd aToMHas Macca. OTHocuUTeIbHAs
MOJIEKYJIsIpHasg Macca. MaccoBasi 10151 XMMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Monbs. MonsipHas Macca. B3auMocBsI3b KOJIMUECTBA, MacChl U
yuciaa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacuérel 1o QopMmysiaM XHMHUYECKHUX
COCIUHCHUH.

OU3NYECKUE U XUMHUUYECKHE SBJICHUS. XUMUUYECKasl peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BENIECTB. XUMHUECKHE ypaBHeHUs. Kiaccupukanus XUMHUECKUX
peakiuii (CoeuHEHus, pa3IoKEHHUs, 3aMEIICHHs, 0OOMEHaA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOM IMOCYAOM, MpaBuwiaMu pabOThl B JIabopaTopuu U
npuéMamMu oOpallleHus ¢ J1abopaTOpHBIM OO0OPYJOBAaHMEM, HW3yUYCHHE U OIHCAHUE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPTraHUYECKUX BEIIECTB, HaOMIOJeHUE (DU3UUECKUX
(TutaBieHUE BOCKaA, TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJICHCAIIHS
BOJABI) M XUMHUYECKHX (FOpeHHEe CBEYM, MPOKAJUBAHHUE MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOH) SIBJICHHH, HAOIOJCHHE W OINHUCAHUEC IPHU3HAKOB



NPOTEKAHUs XMMHUYECKHX peakiui (pasaokeHHe caxapa, B3aUMOJEHCTBHE CEPHOM
KHCJIOTBI C XJIOpHIOM Oapus, pasioxeHue ruapokcuaa meau () mpu mHarpeBanum,
B3aMMOjIeHicTBHE Jkeje3a ¢ pactBopoM coiu meau (l1), n3ydenune croco00OB pasaeincHuUs
CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBaHWE, BBIIAPUBAHHUE, JIUCTHILISALIMS,
xpoMartorpadus, TPOBEACHUE OYUCTKH ITOBAPEHHOW COJIM, HAOMIOJCHUE U OIHCAHUE
pE3yJNbTaTOB IPOBEACHUSA OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHECHUS MAacChl,
CO3/IaHHE MOJIeJIeH MOJIeKYII (IIapOCTePKHEBBIX).

BaxHenmue npeacraBuTe M HEOPraHMYeCKUX BellecTn

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopos — 3JIeMEHT U TPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopojaa B MpUpoje, (PU3MYECKHEe M XHMHYECKHE CBOWMCTBA (peakiiuu
ropeans). Oxcuapl. [Ipumenenue kuciaopoaa. CrocoObl TOJIYYCHHS KHCIOpoAa B
nabopatopud U NpoMblluieHHOCTH. KpyroBopor kucimopoma B mpupojge. O30H —
aJUIOTpOITHAsT MOAUPUKAIIUS KUCTOPO/IaA.

TennoBoit 3dekT XuMUUECKON peakIuu, TEPMOXUMHYECKUE YpaBHEHHUsI, 9K30- U
SHJOTEPMHUYECKUE peaKlMu. TOIIMBO: yrojib U METaH. 3arpsi3HEHHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3 (ekTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocTtoe BemecTBo. HaxoxkaeHue Bomopona B IPUPOJIE,
buzndYecKkre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI mnonydeHus. Kuciaorsl u
COJIH.

MosnsipHbiif 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHECHHSIM.

duznueckue cBomcTBa Boabl. Boga kak pactBopurens. PactBopsl. HacellieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BelIecTB B BoJe. MaccoBas J10J BEIIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBAa BOJbl. OcHOBaHus. Poib pacTBOpOB B MpUpoJe U B
AKU3HU denoBeka. KpyroBopoT Boabl B pupojie. 3arpsi3HEHUE NpUpoAHbIX Boa. OxpaHa u
OYMCTKA MPUPOAHBIX BO/I.

Knaccudukanus nHeoprannueckux coenuneHuit. Oxcuapl. Knaccudukarus okcuaoB:
cojeoOpasyronie (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEepHbIE) W HeCcoJeoOpa3yIoIIue.
Homenxkmarypa okcupoB. duznyeckne M XHUMUYECKUE CBOWCTBA OKCHAOB. [lomydyeHue
OKCH/IOB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: METOUYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Pusznueckne ¢W XHMUYECKHME CBOMCTBA OCHOBAHWM.
[TomyuyeHnne OCHOBAaHUM.

Kucnorel. Knaccudukanuss xucnor. Homenknatypa kucior. Dusndeckue u
XUMHUYECKHUE CBOWMCTBA KHUCIOT. Psn aktuBHOCcTH MeTaimioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Howmenknarypa coiseil. ®Dusndyeckue M XHUMHUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coien.

['eneTnueckas CBA3b MEXKY KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4yeCTBCHHOE OIPENCIIEHUE COJEpPKAHUS KHUCIOpPOJa B BO3AYXE, TOJYYEHHUE,
coOupaHue, pacro3HaBaHUE W  HM3Y4YCHHE CBOMCTB  KHUCJIOpOJAQ, HaOJIOJICHUE
B3aUMO/JICCTBUA BEIIECTB C KHUCJIOPOJOM U YCIIOBUS BO3HUKHOBECHHUS M MPEKPALICHUS
ropeaus (mokapa), O3HaKOMIIGHHE C OOpa3llaMH OKCHIOB M OIHMCaHHE HMX CBOWCTB,



nojiyueHue, coOWpaHHe, paclo3HaBaHWE W H3y4YCHHE CBOMCTB Bojoponaa (ropeHue),
B3auMojeiictue Bojgopoaa ¢ okcugom wmead  (II)  (Bo3MOKHO — HCMONB30BaHHE
BHICOMATEPHUAJIOB), HAOJII0IcHHE 00PA3I[OB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIEIOBAHUE
OCOOCHHOCTEHM pacCTBOPEHHUS BEIIECTBC Pa3JIMYHON PaCTBOPUMOCTHIO, TMPUTOTOBIICHHE
PacTBOPOB C OINPEAECIEHHON MAaCCOBOW J0JIE€W PaCTBOPEHHOIO BEILIECTBA, B3aUMOJICVICTBUE
BOJABI ¢ MeTaulaMu  (HaTpueM W KaibiieM)  (BO3MOXKHO — HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), HCCIIEOBAHHE O00pa3lloB HEOPraHUYCCKUX BEIIECCTB Pa3IMIHBIX
KJIaCCOB, HAOJIIOJICHUE U3MEHEHUs] OKPAacKU WHAMKATOPOB B pPACTBOpax KHUCIOT U
ienouei, u3ydeHue B3aumojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEaKUUi HEUTpaIu3aluu, MoJIydeHue HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJHOI0 METAJUIA APYTMM K3 PacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWre Ki1acChl HEOPTaHUYECKUX COEUHEHUI».

IMepuoauuyeckuii 3akoH u Ilepuoauyeckas cucreMa XUMHYECKHX J1eMeHTOB /I
N. MenpgeneeBa. CrpoeHne aToMoB. XuMHYeCKass CBfA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEAKIUU

[lepBble TOMBITKK KJIacCHU(UKAIMU XUMUUYECKUX d3JIeMEeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JeMeHTOB (IIEIOYHBIC M IEI0YHO3EMENIbHbIE METAJLIbl, TaJOr€HbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpPbIe 00pa3yIoT aM(POTEPHBIC OKCH/IbI U THIPOKCHIBI.

ITepuognueckuii 3akoH. Ilepunoamueckas cucremMa XuMHYeckux sneMeHToB . .
MenneneeBa. KopoTkonepuoaHnas u jyimHHONeproHast Gopmel [leprogudeckoil cucTeMbl
xumuyecknx 3neMeHToB [. Y. MenneneeBa. Ilepuoasr u rpynmbl. OU3HUYECKUN CMBICIT
MOPAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

Crpoenne artomoB. CocTaB aTroMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB TepBbIXx 20 XMMHUYECKHUX djeMeHTOB llepuomnueckoit
cucrembl JI. M. MenneneeBa. XapakTepuCTHKa XHMHUYECKOTO DJIEMEHTA IO €ro
noJjioxkeHuro B [leprnonnueckon cucreme /. . Menaeneena.

3aKOHOMEPHOCTH  HM3MEHEHUA  pajuyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETALUIMYECKUX CBOWCTB 110 TPYIIIAM U IEPHUOJIAM.

3nauenne Ilepuomuueckoro 3akoHa u llepuoauueckold CHCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAYKU U NpakTuku. [. 1. MenaeneeB — y4€HbIN U TpaK1aHUH.

Xumudeckass  cBA3b.  KoBasmentHas  (HOJspHAas W HEMOJIApHAs)  CBSA3b.
DIIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBSI3b.

Crenenbp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccsl
OKHCJICHHUS B BOCCTaHOBICHUS. OKMCIMTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHEe 00pa3lloB BEIIECTB METAVIOB U HEMETAJIJIOB, B3aUMOCHCTBHUE TUIPOKCH 1A
IMHKA C pacTBOpaMM KHCIOT M IIEJOYEH, MPOBEACHUE OIBITOB, WILUIKOCTPUPYIOIIUX
IpUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiiuii (ropeHue, peakiuud pasaoKeHus,
COCTUHCHHS).

Mescnpeomemmnule céasu

Peanuzanus MeXNpeAMETHBIX CBs3€d MpU M3YYCHUHM XUMUM B 8 Kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHUM, TaK



W TIOHATHUH, SBISIOIIUXCS CUCTEMHBIMU JJIi OTHEIBHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOI'O ITUKJIA.

OO6mue ecTecTBEHHO--HAyUHbIE MOHATHS: HAYYHBIN (DAKT, TUTIOTE3a, TEOpHUs], 3aKOH,
aHajau3, CHUHTE3, Kiaccuukamus, TMEepPUOTUYHOCTh, HAOIIOJICHUE, JKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKIHUJ, HU3OTOIIHI,
PaIMO0aKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYCCKUM 3apsiji, BEIIECTBO, TeI0, 00bEM, arperaTHoe
COCTOSIHME BeIIeCTBa, ras, (u3nueckue BEIWYWHBI, CIAWHHUIBI H3MEpPEHUs, KOCMOC,
IUTIaHETHI, 386351, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpadbl, TOPHBIC TOPOJbI, IOJIE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYECKasi peaKkusi

ITepuognueckuii 3akoH. Ilepuoamueckas cucremMa XuMHYecKuX 3yneMeHToB . .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalaus, KaIblUsI U UX COCIMHEHUN B COOTBETCTBUHU C
MOJI0KEHUEM 3JIEMEHTOB B lleprnoanyeckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAbI XUMUYECKON CBA3U. THIBI KPUCTAUNIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U BUAA XUMUYECKOMN
CBSI3M.

Knaccudukaius u HOMEHKIATypa HEOPraHUUECKUX BEIIECTB. XUMHUECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IUYHbBIM KJaccaM HEOPraHWYECKUX COCIAUHEHHIA,
T€HETUYECKAas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukaiuss XUMHUESCKUX PEAKIMH 10 pa3IdudHbIM Mpu3Hakam (10 YUCIy U
COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo U3MEHEHUIO
CTENEHEeW OKUCIICHHMS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, TI0 YYacCTHUIO
Katajau3aTopa). JK30- U SJHIOTCPMUUYCCKUE PEAKIIUU, TEPMOXUMUYCCKUE YPABHCHHMS.

[lonsiTue 0 CKOpOCTH XHMHUYeckoW peakiuu. [loHsatue o0 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsITHE O TOMOrE€HHBIX M TEeTEPOTreHHBIX
peakuusx. Ilonarue o karanuze. IloHatTme o Xumuyeckom paBHOBecuU. DakTophl,
BIIUSIIOIIME HA CKOPOCTh XUMUYECKOUM PEAKIIMU U MOJO0KEHUE XUMUUECKOTO PABHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIC PEAKIINH, SJIEKTPOHHBIN OallaHC OKUCIUTEIIHHO-
BOCCTAHOBHUTEJIHLHOM pEeaKkuH. CocraBnenue ypaBHEHU OKHCJIUTEIILHO--
BOCCTAHOBUTEJILHBIX PEAKIUi C UCIIOIB30BaHUEM METO/1a JIEKTPOHHOIO OaaHca.

Teopuss >JIEKTPOIUTUYECKONM NUCCOLMALIMUA. OJIEKTPOJUTHI M HEDJICKTPOIUTHI.
Katnonbl, aHWoHB. MeXaHU3M JUCCOIMALIMM BEIIECTB C Pa3IMYHBIMU  BHUJAMU
xumudeckon cBsizu. Crenenp auccormanuu. CUabHbIE U c1a0ble SJIEKTPOIUTHIL.

Peakiiuun wmoHHOro oOMeHa. YcCIoOBUS NPOTEKaHHMsS peakIuii HOHHOTO OOMEHa,
MIOJIHBIE U COKpalIEHHbIC MOHHBIC ypaBHEHUs peakiuid. CBOWCTBA KUCIOT, OCHOBAHUN U
COJIC B CBETE NPEACTaBICHUU 00 AJIEKTPOJUTHUECKON nuccouuanuu. KauecTBeHHBIE
peakuuu Ha MOHBI. [IoHATHE O TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHUE C MOJICTISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPTraHMYECKUX BEIIECTB —
METAJIJIOB U HeMeTayioB (rpadura W anMasa), CIOKHBIX BeEHICCTB (XJIOpHIa HATpHs),
HCCJICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON PEaKIH OT BO3ACUCTBUS PA3INIHBIX
(bakToOpoB, WCCIEIOBaHHE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IMpollecca
JHMCCOILMAIIMK KUCIIOT, MIeJIoueit U cojiel (BO3MOYXKHO MCIOIb30BAHNE BHUICO MATEPUAIIOB),
MPOBEJICHUE OIBITOB, WILIIOCTPUPYIOMUX TPU3HAKA TPOTEKAaHUS pEaKIUid HOHHOTO
oomena (oOpa3oBaHMe oOcajKa, BBIICJICHHE Ta3a, o00pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaKiMy Ppa3jOXKCHUs, COCJAMHEHUS), PpACIO3HABaHUE HEOPTaHUYECKUX BEHIECTB C
MIOMOIIIbIO KAYECTBEHHBIX PEAKIINI Ha NOHBI, PeIICHHE SKCIIEPUMEHTATBHBIX 3a1a4.

HemeTanbl U X COeIMHEHUSI

OOmas xapakTtepucTuka rajoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbBIE
crernieHn okuciieHus. CTpoeHue u PU3NIecKre CBONCTBA MPOCTHIX BEUIECTB — T'aJIOTEHOB.
XuMHUECKHE CBOWCTBA HA MMPUMEpe XJIopa (B3aMMOICHCTBUE ¢ METaJlJIaMH, HEMETaJLIAMH,
niesodamu). XyopoBogopoa. CosiHas KHCIIOTa, XUMHYECKHE CBOWCTBA, IMOJydYeHHE,
npuMeHeHue. JlelicTBHe XJIopa W XJIOPOBOAOPOJAa Ha OpPTraHW3M ueJoBeKa. BaxHeimme
XJIOPUABI U KX HAXOXKJIEHUE B IIPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe cTereHn okuciaeHus. CTpoeHne U PU3NIECKUEe CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJia M Cephl. AJUIOTPOMHBIE MOIAM(PHUKAIUN KHCIOpOAa M cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTpOCHUE, PUINIECKUE U XUMUIECKUE CBOMCTBA. OKCHIIBI
Cepbl KaK TPEJCTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciota, (GU3NYECKUE WU
XAMUYECKUe CBoWcTBa (0OINME Kak MPEICTaBUTENS Kiacca KUCIOT M CHEIU(PHUECKUE).
XUMUYECKUE PEaKINH, JIeXKAIIME B OCHOBE MPOMBIIINIEHHOTO CII0C00a MOTyUYeHHs CEPHON
kucioTel. [lpumenenue cepHoit KuciIoThl. CoM CEpHOM KUCIOTHI, KAYECTBECHHAS] PEAKITUS
Ha cynbdar-uoH. Haxoxknmenue ceppl W €€ COSAMHEHHWH B TPUPOJE. XUMHYECKOE
3arps3HEHUE OKPYIKAIOMICH CPelbl COSUHEHUSIMU cepbl (KUCIIOTHBIC TOXK/IH, 3arps3HCHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHS.

Oobmas xapaktepuctuka 3meMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBIE CTETICHH OKHCICHHs. A30T, pacmpoCTpaHEHUE B MpHUpoje, (Ppu3uvecKue u
XAUMUYEeCKHe cBoiicTBa. KpyroBopor a3zoTa B mpupone. AMMHAK, ero (u3nueckue u
XAMUYECKHNE CBOKCTBA, TMOJydeHUEe W npuMmeHeHne. Conu aMMOHHUA, MX (DU3HYECKHe |
XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiiis Ha HOHBI aMMOHUs. A30THas
KUCNIOTa, €€ TonydeHue, (U3MYECKHe W XHUMHYECKHE CBoiicTBa (oOmme Kak
NpeCTaBUTENsl Kilacca KUCIOT U crnenupuyeckue). Vcmonb30BaHue HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yI00OpeHuil. XUMUYeCKOe 3arpsi3HEHUE OKPYKaroIeH
Cpelbl COCAMHCHHUSIMH a30Ta (KHCJIOTHBIC MOXKIHW, 3arpsA3HEHHE BO31yXa, IOYBBI H
Bos10éMOB). Docdop, amorponHbie Moaudukanuu Gocdopa, GU3MUECKHE U XUMHUCCKUEC
cBoiictBa. Oxcua ¢dochopa (V) u dochopHas kuciora, GU3NUESCKHE U XUMHUUYCCKHC
CBOIiCTBa, onyueHue. Mcmonp3oBanue hochaToB B KaUeCTBE MUHEPATBHBIX yI00PCHHIA.

Oobmas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTEepHbIE  CTEMEHW  OKUCJICHHA.  YTIEpoid,  aUIOTPONMHBIE  MoAupHKaIuH,
pacmpocTpaHeHHe B TpuUpoje, (PHU3UUYECKHEe W XHMHYECKHE CBOWCTBA. AICOpOus.



Kpyrosopor yrinepoaa B mpupoae. OKcuabl yriiepoaa, ux (U3HMUYECKUe U XUMHUYECKUE
CBOICTBA, JIEHCTBHUE Ha YKUBBIE OPraHW3MBbI, TOJyYE€HHUE U MPUMEHEHUE. DKOJIOTHYECKUe
npoOeMbl, cBsizaHHBIe ¢ okcuaoMm yriepoaa (IV), rumoresa rio0aJbHOTO MOTEILICHUS
KJIMMaTta, MapHUKOBBIA 3(deKT. YrojapHas KuciaoTa U €€ coiid, UX (U3HUECKHEe U
XMMHYECKUE CBOMCTBA, MOTyYeHUe U npuMeHnenne. KauectBeHHast peakuusi Ha KapOOHAT-
noHsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHUS 00 OPraHUYECKUX BEHIECTBAX KaK O COEIUHEHUSX
yriepoaa (MeTaH, 3TaH, ITHJCH, alleTHJICH, 3TaHOJ, DJIMIEPUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe UCTOYHUKU YTIEBOIOPOJOB (Yroyib, MPUPOIHBINA ra3, He(Th), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [IoHSITHE O OMOJIOTHYECKH
BAKHBIX BEILECTBAX: >XUpaX, Oelkax, YrjieBoJax — M HMX POJM B JKU3HU YeJOBEKa.
MatepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COETMHEHUH.

KpeMuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA, MOJIYYEHUE M MPUMEHEHUE.
Coenunenust kpemHus B npupoje. OOmue npezncrasienus o0 okcuue kpemuus (1V) u
KpeMHUeBOU KkucioTe. CHIMKAThl, UX HMCHOJb30BaHUE B OBITY, B TNPOMBIIIIEHHOCTH.
Baxxuelimme cTpouTenbHBIE MaTepuaibl. KepaMHKa, CTEKJIO, ILIEMEHT, OETOH,
xene300eroH. [Ipobiempl 6€30MacHOTO MCHOJB30BAHUS CTPOUTENIBHBIX MAaTepUalioB B
ITIOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha XJIOPHUI-MOHBI M HaOIOJIEHHWE MPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaXKarolue PU3NYECKUe U XMMUYECKHE CBOMCTBA TrAJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE C 00pa3IiamMu
XJOpUIOB (raJIOTeHUIOB), O3HAKOMJICHHE C OOpa3laMu cepbl U € COeJIMHCHUSIMHU
(BO3MOXKHO HCITIOJIb30BaHHE BHCOMATCPUANIOB), HAOIIOJCHHE Mpoliecca OOYTIMBaAHUS
caxapa Moj| JeHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3YYEHUE XUMHUUYECKHUX
CBOMCTB pa30aBIC€HHOW CEpPHOW KHCIOTHI, MPOBEJCHHE KAUYEeCTBEHHOW peaklUuu Ha
cynb(dar-uoH u HaOIIOJEeHUE TpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE € (DU3UUYECKUMU
cBolicTBaMHM a3ora, (Gochopa W WX COCAMHECHUN (BO3MOXKHO HCIIOJIB30BaHHE
BUJICOMATEPHAJIOB), OOpa3laMu a30THBIX U (POochOpPHBIX YIOOPEHUI, TMOJIyuYeHHE,
coOupaHue, paclo3HaBaHUE U U3YUYEHUE CBOMCTB aMMMaKa, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha HWOH amMMOHHMS U (dochaT-UOH U M3YyYEHUE MPU3HAKOB HMX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCJIOTBI C Meablo  (BO3MOXXHO
UCIIOJIb30BaHUE BHICOMATCPUANIOB), HM3y4YCHHE MOJCICH KPUCTAUNIMYCCKUX PEImETOK
anmasza, rpadura, QyisepeHa, 03HAKOMJIEHHE C MPOIECCOM aICOpPOIMU pPaCTBOPEHHBIX
BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a, MoJiydeHHe, coOOupaHue,
pacro3HaBaHWE M M3y4YeHHE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CUJIMKAT-WOHBI W W3Y4YEHUE TMPU3HAKOB HX MPOTEKAHUS,
O3HAaKOMJIEHME €  MPOAYKIHMEH  CHUJIMKATHOM  MPOMBILUIEHHOCTH,  pEILICHUE
HKCIIEPUMEHTATBHBIX 3a]1a4 10 TeMe «BakHelme HeMeTaJlIbl U UX COSTUHEHUS.

MeTtasibl M MX COeIUHEHUS



OO6mias xapaKTepUCTHKAa XUMHYECKUX DSJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU HX
nosiokenusa B llepuomnueckon cucremMe xumuueckux siemeHToB [[. M. MenaeneeBa u
cTpoeHus atoMoB. CTpoeHue MeTaioB. MeTamnuyeckas CBsSI3b W MeTallinyecKas
KpUCTAJUIMYECKasi  pEelIETKA. JJIEKTPOXUMHUYECKUUA pAd  HANpsOKEHUHW — METaslloB.
dusnyecKkre U XUMUYECKHE CBOMCTBA MeTaJIOB. O0IIMe criocoObl MOJIYyYeHUsI METaJIJIOB.
[TonsiTe O KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CIiiaBbl
(cTasb, 4yryH, AOPATIOMHUHNN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: TMOJOXKEHHE B Ilepuoguueckod CHUCTEME XUMHYECKUX
snemenToB J[. M. MeHneneeBa, CTpO€HHE HUX AaTOMOB, HAXOXKIECHUE B IPUPOJE.
dusndeckre W XUMHYECKHe CBoicTBa (Ha mnpuMmepe Hatpuss U Kajus). OKCHAbI |
TUIPOKCHUIBI HATPUS U Kanud. [I[puMeHeHne 1Me0UYHbIX METAIVIOB M UX COEMHEHUM.

[IlenouyHo3eMenbHBIE METAUIBl MarHuid M KalblWii: moJjioxkenue B llepuogmueckoit
cuctemMe XxuMuieckux anemenToB J[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXO0XK/ICHUE B
npupoae. Pu3Myeckue M XUMHUUYECKHE CBOWCTBA MarHusi M Kaiublusa. Baxneilmue
COCIUHEHHS KaiubIusi (OKCH, THAPOKCHI, coiH). JKECTKOCTH BOABI M CHOCOOBI €6
YCTpPaHECHMUSI.

AntoMuHui: nosioxkenue B llepuoanueckoit cucteMe XxuMudeckux anementon 1. .
MenpeneeBa, CTpOCHHME aroMma, HaxoxkjaeHue B mnpupoae. Duznueckue M XUMHUYECKHUE
cBOMCTBa altoMUHMsI. AM(DOTEpHBIE CBOWCTBA OKCHUJIA U TUJPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepronnyeckoil cucreme Xxumuueckux snemeHToB [[. U.
MenpeneeBa, CTpOCHHE aroMma, HaxoxkaeHue B mnpupoae. Duznueckue M XUMHUYECKHUE
cBoiicTBa jxene3a. Okcuabl, ruapokcuasl u coiu xenesa (I1) u xemeza (ll), ux cocras,
CBOICTBA U MOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMyd METa/VIOB U CIUIABOB, WX (PU3UYECKHUMHU CBOWCTBAMHU,
M3y4YeHUE pEe3yJIbTAaTOB KOppO3HUH METAaJIJI0B (BO3MOKHO HCITOJIb30BaHHE
BHJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHJIA KallbLMsS M HATPUSA C BOJOM
(BO3MOYKHO HCIOJb30BaHUE BUACOMATEPUAJIOB), MCCICAOBAHUE CBOKMCTB JKECTKON BOJIBI,
npolecca TOpPEeHUs Keje3a B KUCIopoae (BO3MOXHO HCITOJIb30BAHUE BHICOMATEPHAIOB),
MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKIMid HA MOHBI: MarHUs, KaJabliMs, aJlOMUHMUS,
munaka, xkeneza (1) u xemesa (I11), menu (1), HaOmromeHWe W ONMUCAHUE MPOIECCOB
OKpalllMBaHMs TUIAMEHH WOHAMHU HATpHs, Kalus U Kajablusd (BO3MOXKHO MCIIOJIb30BaHHUEC
BHJICOMATEPHAJIOB), HCCIICIOBaHUE aM(OTEPHBIX CBOWMCTB THIPOKCHIA aTIOMUHHUS U
TUIPOKCH/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BakHEeHIne MeTalIbl
1 UX COCTUHCHUSI».

XuMHuA M OKpYKAKOIIasA cpeaa

BemectBa u  Marepuanbsl B TOBCEAHEBHOM JKM3HM 4YejloBeKa. besomacHoe
WCIIOJb30BaHUE BEIIECTB W XUMHUYECKUX peakuuii B ObiTy. [lepBas momoinp mpu
XUMHUYECKHUX 0KOTax U OTPABIICHUSX.

XUMUYECKOe 3arps3HEHHE OKpy)Kamolmed cpeasl (IpefeibHas —JIOIMyCcTHMAs
KOHIICHTpalus BemiecTB, ganee — IIJIK). Poab XuMUH B pEHICHHH HSKOJOTHYCCKUX
pobJIeM.

Xumuueckuit IKCnepumenm:



u3ydyeHre oO0pa3loB MaTepuajaoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJHUMEPHBIC
MaTepHalIbl).

Mestcnpeomemmuoie ceazu

Peanuzanus MeXNpeAMETHBIX CBs3ed MNpU M3ydYeHUHM XuMuu B 9 Kiacce
OCYIIECTBJISIETCS] YEPE3 UCIIOIb30BAaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHITUH, TaK U
MIOHSTUM, SBJISIONIUXCS CUCTEMHBIMU JIJI1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LIUKJIA.

OO01mre ecTeCTBEHHO-HAy4YHBIC TOHSTHUS. Hay4YHBIN (akT, TUMOTE3a, 3aKOH, TEOpH,
aHajgu3, CHUHTE3, Kiaccuukamus, TMEepUOTUIHOCTh, HAOJIIOJICHUE, JKCIICPUMEHT,
MOJICTUPOBaHUE, HM3MEpPEHUE, MOJECNb, SBICHHE, MAaPHUKOBBIN A(QeKT, TexXHOoJIoTus,
MaTepualbl.

dusnka: MaTepusi, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiii, MPOBOJHUKH, TMOTYIPOBOJIHHKH,
JTUAJIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTh, KpHUCTaJUIMYECKass pemérka, CIUIaBbl, (Qu3nueckue
BEJIMYMHBI, EIUHUIIBI M3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Comnize.

buonorus:  dorocuHTe3, nbIxaHue, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHBIC
yA00pEeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC TOPOJbI, IOJE3HBIC
HCKOITaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOT'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC pE3yJbTaThl OCBOCHHS MPOrPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUs
JMOCTHTAIOTCSI B XOJ¢ OOYYCHHS XUMHUU B CIWHCTBE YYEOHOHM M BOCIUTATEIHHOU
NEATETHPHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMH POCCHHCKHMH COITMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT IMpOIleccaM CaMOTIO3HAHUS, CAMOPa3BUTHS M COLMATH3AINH
00yJaromuxcs.

JIMIHOCTHBIC PE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh O0YUYAOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIUN U PACITUPCHHE OTBITA CATCILHOCTH Ha
€€ OCHOBE, B TOM 4YHCJIC B YaCTH.

1)IaTpHOTHYECKOT0 BOCTIMTAHMSI:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACJICAMIO, TTOHMMaHUS 3HAYCHUS XMMHUYCCKOW HAayKH B KU3HH COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH  BIAJAETh JOCTOBEpHOW uWHGMOpMamued O TMepeaoBhIX
JTOCTIKCHUSX M OTKPBITHSAX MHPOBOM M OTCUYCCTBCHHOW XMMHH, 3aHHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIIECTRA,;

2)rpaskJIaHCKOr0 BOCIIUTAHMS .

MIPEJICTABIICHUS O COLMAIBHBIX HOPMaX W MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTHBE, KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOINEGCTBCHHO  IIOJIC3HOM,



y4eOHO-UCCIIE0BATEIBCKOM, TBOPUECKON U APYIMX BHAAX JCATEIBHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOM JEATEIbHOCTH MPHU BBHIMOJHEHUN YYCOHBIX, MTO3HABATEIbHBIX
3aJa4, BBINOJHCHUH XHMHUYCCKHUX OKCIIEPUMEHTOB, CO3JaHHU YYCOHBIX IPOCKTOB,
CTpeMJICHHS K B3aMMOIIOHUMAHHIO M B3aHMOIOMOINM B TIPOIECCe 3TOW yueOHOI
JESITeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBapHIIEH C
MO3UIIMK HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIICIACTBHUM
MOCTYIIKOB,;

3)eHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PECHYECKHE TPEACTABICHUS O BEIIECTBE M XUMHYECKOW peakiu,
COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIONINE OCHOBY JIJIS
MOHMMAaHHUs CYIIHOCTH HAay4YHOH KapTHHBI MHpA, TPEACTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS MPHUPOIBI, B3AUMOCBS3AX YeJIOBEKa C MPUPOIHOU CPeloH, O
POJIM XUMUH B MIO3HAHHUH 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHBBI, HAIPABJICHHbBIE HA MOJIyYEHHE HOBBIX 3HAHHUM [0 XHMHH,
HEOOXOUMBIE TSI OOBACHEHHUS HAOJI0IaeMBIX MPOIECCOB U SBIICHUH, MMO3HABATEIILHOM,
UHGOPMAIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHON JINTEPATYpOH, AOCTYIMHBIMH TEXHUYCCKUMHU
cpeacTBaMHu MH()OPMAIIMOHHBIX TEXHOJOTHH;

HHTEpEC K O0YUYCHHIO M MO3HAHMIO, JIIO003HATEIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caM00Opa30BaHMIO, MPOESKTHON M MCCJIEI0BATEIbCKON ACSITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBJICHHOCTH M YPOBHS 00YYEHHUS B JabHEHIIIEM,;

4)(popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHHUE I[CHHOCTH >XH3HH, OTBETCTBECHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 JKU3HM, OCO3HAHUE IOCICACTBUA M HENPUATHE BPEIHBIX
npuBbldek  (YmoTpeOJieHHsT  aJIkorojisi, HApKOTHKOB, KypeHHUs), HEOOXOJAUMOCTH
COOJTIO/ICHUS TTPABHII OE30MMACHOCTH MPH OOPAICHUH ¢ XUMHUUYECKHMH BEIICCTBAMU B OBITY
Y pPEATbHOU KU3HH;

5)Tpya0oBOro BOCNUTAHUS:

HHTEpEC K MPAaKTHUYECKOMY H3YyYCHHI0O TpodecCuil W Tpyjaa pas3audHOIro po/ja,
yBaKCHHE K TPyAy M pe3yibTaTaM TPYAOBOH [EATEIHHOCTH, B TOM 4YKCIE Ha OCHOBE
OpUMEHEHHs TPEAMETHBIX 3HAHMH 110 XHMHH, OCO3HAHHBINH BHIOOD HHIWBHAYAIBHOM
TPACKTOPHHM TPOJAODKCHHUS O00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIESCTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YCIEIIHOM
npo(eCCUOHATILHON JICATEIBHOCTH W Pa3BUTHS HEOOXOTUMBIX YMEHHH, TOTOBHOCTb
aIalTHPOBATHCA B IPO(ECCUOHATILHOM cpejie;

6)3K010rH4eCKOro BOCIUTAHMSA:

HKOJIOTHYCCKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJC KaK MCTOYHHKY KM3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAaHHE IICHHOCTH 3J0POBOr0 M 0OE30MMacHOTO
oOpa3a JKH3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY M
MICUXUYCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COONIOJCHUS MpaBui O€30MMacHOro
MOBEJICHHUS TIPU paboTe ¢ BEIIESCTBAMH, a TAKXKE B CHUTYAIUAX, YIPOXKAIOIIMX 370POBBIO
YKU3HHU JIIOJICH



CIIOCOOHOCTU TPUMEHSTH 3HAHUS, TIOJIydyaeMble TIPU U3YUCHUH XUMUHU, JJIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXalIIed NPUPOJHON Cpedaoul, sl TOBBIIMICHUS YPOBHS
AKOJIOTUUECKON KYJIbTYpPhl, OCO3HAHUS TI00AJIBHOTO XapakTepa SKOJIOTHUYECKUX MPOoOIeM
Y MyTEW X pelIeHUs MOCPEACTBOM METOJIOB XUMHUHU, SKOJIOTMUYECKOTO MBIIIJIECHUS, YMEHHS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEILHOM, KOMMYHUKATUBHOW M COLUAJIBHOM MTPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeIMeTHBIX pe3yJIbTaTOB BBIJICISIOT 3HAUYMMBIE 11 JOPMUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUIOTe3a, (aKT,
CHCTEeMa, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbI€ HCIOJb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX MpeIMeTax W IO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPEIMETOB
dbopMupoBaTh TMpEACTaBICHUE O IEJIOCTHOM HAYyYHOW KapTHHE MHPA, U YHUBEPCAIbHBIC
yueOHbIe JelicTBUs (MIO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC, pEryJIsATHBHBIC), KOTOPHIC
obecrnieunBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO H
OCYIIECTBJICHUIO YIEOHOU NESITEIHLHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue aeiicTBUs .

YMEHHSI HMCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIILICHUSI MPU OCBOCHUM 3HAHUM:
pacKphIBaTh CMBICT XHMHYCCKUX MOHATHH (BBIACIATH HMX XapaKTEPHbIC MPH3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATHSIMH), MCIIOJIB30BaTh IOHATHS IS
OOBSCHEHUSI OTACNIBbHBIX ()aKTOB W SBJICHMM, BBIOUpPATh OCHOBAHHUS M KPUTEPUU IS
KJIaccupUKAIMM XMMHUYECKHUX BEIIECTB W XUMUUYECKUX pEaKIHi, yCTaHaBIWBAaTh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU HW3yUYCHHs, CTPOUTH JIOTUYECKHUE
paccyxnenusi (MHIYKTUBHBIC, JCAYKTHBHBIC, I10 aHAJOrHH), JeJaTh BBIBOIALI U
3aKJIFOUYCHUS,

YMEHHE MPUMEHATHL B  Mpolecce IMO3HaHUSA NOHATHS  (MpeAMETHBIE U
METanpeMETHbIC), CHMBOJIHMYECKHE (3HAKOBBIC) MOJEIHM, HCIOJb3yeMble B XHMHUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMBbIE B XUMHUU MOJCIbHBIC TMPEACTABICHUS —
XAMHUYCCKUH 3HaK (CHMBOJ 3JIEMEHTa), XUMHUYecKas (OpMylia U ypaBHEHHE XHUMHUYCCKOM
peakiuu — MpH PEIICHUU Yy4eOHO-TIO3HABATEIBHBIX 3a/1ad, C YYETOM STHUX MOJEIbHBIX
MIPEJICTABJICHUN BBISIBIISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK H3Yy4aeMBbIX
OOBEKTOB — XHUMHUUYECKHUX BEIIECTB W XUMHUYECKHX pPEaKIUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CIEACTBEHHBIE CBSI3M M TPOTUBOPEUUS B H3Yy4aeMBbIX
rpoleccax u siBICHUsX.

Bba3oBble ucciiegoBare/ibCKHe JelCTBUA.

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS,
a TaKke B KaueCTBE OCHOBHI N1 ()OPMHUPOBAHUS THIIOTE3bI M0 MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

NpuoOpeTeHre OMbiTa IO IUIAHUPOBAHUIO, OpraHu3alMd M MPOBEICHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJ0M IIpoIiecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATH €T0 Pe3yibTaT, GOpMYyIUPOBaTh 0OOOIIEHHS U BBIBOJBI IO pe3yjbTaTaM
MPOBEJAEHHOTO OMBITa, UCCIEAOBAHUS, COCTABIISITH OTUET O MPOJICTaHHON padoTe.

Pabora c nunpopmanueii:



yMEHUE BBIOMpPATh, aHAIU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PAZTUUHBIX
BUZAOB ¥ (GOpM TPEACTABICHHUSA, TMOJIYYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (HAYy4IHO-
MONYJISIpHAs. JIUTEpaTypa XWMHUYECKOTO COJIepKaHUs, CIPaBOUYHBIE IOCOOUS, PECYpPChI
WHTepHeTa), KpUTHYECKH OIICHUBAThH MPOTHBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TMPUMEHSITh pa3IMuHble METOJbl M 3alpoChl MPHU TOUCKE U OTOOpE
nH(pOpMaIMK U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX JIJI BBITIOJHEHUS] YUCOHBIX U
MO3HABATEIBHBIX 3a/Ja4 OMNPENCIEHHOrO0 THIA, TPUOOpETeHHE OmbiTa B 00JIaCTH
WCIIO0Ib30BaHUs HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHN, OBJIAJICHUE KYJIBTYpPOUH
AKTUBHOTO HCIIOJB30BAaHUS PA3IUYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATH
onTUMaIbHyI0 GOpMy MpeAcTaBiIeHUs HHOOPMAUM W WUTIOCTPUPOBATH pelllaeMbIe
3a/1aud HECJIOKHBIMU CXEMaMH, JIuarpaMMamu, ApyrumMu Qopmamu Tpaduku U HUX
KOMOWHAIASIMU,

yMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATH B MpoIlecCe YIEOHOW U MCCIIeI0BATEIbCKON
NEeATeTbHOCTH WH(POPMAIIMIO O BIUSHUHM IPOMBIIIJIEHHOCTH, CEJIHCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eliCTBHS

yMEHHUs 3aJaBaTh BONPOCHI (B xojie auajora W (MIH) JUCKYCCHH) IO CYIIECTBY
oOcyx)naeMol TeMbl, (OPMYJIMPOBATH CBOM MPEHJIONKEHUS OTHOCUTEIBHO BBIMOITHEHUS
MPEIOKEHHOW 3a/1a4H;

YMEHUS TPEACTABIATh MOJyYCHHBIC PE3yJbTaThl MO3HABATEIBLHON IEATCIHHOCTH B
YCTHBIX U THCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALMI0 PE3YJIbTaTOB BBIMOJHECHUS
XHUMHYECKOTO JKcrepuMeHTa (J1abopaTOpHOro OMbITa, J1abOpaTOpHOM pabOTHI IO
HCCIICIOBAHMIO CBOWCTB BEIICCTB, YUEOHOTO MPOCKTA);

yMEHUs  Y4yeOHOTO  COTPYJIHHMYECTBA CO CBEPCTHHMKAMU B  COBMECTHOM
MO3HABATEILHON W HCCIE0BATEIbCKON ACATEILHOCTH IPU PEIICHUHU BO3HUKAIOIIUX
npo0sieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COIJIACOBaHUs MO3UIUH (0OCYKICHMS,
OoOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI», KOOPJWHAIMS COBMECTHBIX JCHCTBUH,
OIpeICJICHHE KPUTEPHEB 10 OLIEHKE KaYeCTBA BIMOJIHEHHOW pabOThI U APYTHE).

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE  CaMOCTOSITEILHO  OMNPENeNsaTh IeJdd  JACSATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATH M TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BbIOMpaTh Hambojee HP(EKTUBHBIE CIOCOObI pEUICHUsS YYEOHBIX U
MO3HABATEIBHBIX  3aJa4, CaMOCTOSTEIbHO  COCTaBJIITh WM  KOPPEKTHPOBATh
MPEIOKEHHBIM aJITOPUTM JEHMCTBUM IPU BBINIOJHEHUM 33aJaHUM C YYETOM MOIYyUYECHUS
HOBBIX 3HAaHUN 00 wu3y4aeMbIX OOBEKTaxX — BEIIECTBAX M peEaKIusiX, OICHUBATh
COOTBETCTBUE TIOJIYyYEHHOTO pe3yJibTaTa 3asBJICHHOM II€JM, YMEHHE HCIIOJIb30BaTh H
aHAJM3UPOBATH KOHTEKCTHI, MpeIjIaracMble B YCIOBUU 3aIaHUM.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX PE3YyJbTAaTOB IO OCBOCHHMIO OOSI3aTE€NBHOTO COJEpKAHUSA,
YCTAHOBJICHHOTO JaHHOW denepanbHOil paboueil mporpamMMol, BBIIESIOT: OCBOCHHBIC
oOy4YarolmUMHCsl Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUM, crienupuyecKkue s
npeaMEeTHON 00acTh «XUMUSA», BUIbI JEATCIbHOCTH T10 MOJYYSHUI0 HOBOT'O 3HAHUS, €ro



WHTEpIpeTalny, NpeoOpa3oBaHUI0O U MPUMEHEHUI0 B PA3IMYHBIX Y4eOHBIX U HOBBIX
CUTyalusX.
K koHmy oOyueHus B 8 KJjacce MpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA:
pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKMX TOHSATHUWA. aTOM, MOJIEKYJIa,
XUMUYECKUI 3JEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAS), BaJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas
J0JIs1 XUMHUYECKOTO 3JIEMEHTAa B COCIUMHEHUHU, MOJIAPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBAHUE, COJb, AIEKTPOOTPULIATENBHOCTh, CTEIEHb OKUCICHHUS, XUMUYECKas
peakuus, KiaccuduKanus peakiuii: peakiuy COeAMHEHMs, pEaKIMK Pa3ioKeHus,
peaklui 3aMelleHMs], peakluu OOMeHa, 3K30- M SHIOTEPMUYECKHE PEaKIIUH,
TerIoBoi 3¢ (dEeKT peakiuu, AIpo aToMma, dJIEKTPOHHBIA CIIOW aToMa, aToMHas
opOuTaNb, paguyc aroMa, XUMHYEcKas CBS3b, TOJSApHAs M HENOJspHas
KOBAJICHTHAs CBA3b, HOHHAS CBA3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBasi J0Js
BeliecTBa (MPOICHTHAS KOHIIEHTPAIHS) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUH U IPUMEHSTH
9THU NOHATHUSA NPY ONUCAHUM BELIECTB U UX MPEBPAILCHHUI];
UCIOJIb30BaTh XUMHMUYECKYIO CHMBOJIUKY [IJIS COCTaBlIeHHA (POpMyn BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLU;
OTPEJIENSTh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, CTEIICHD
OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COEIMHEHHMH Mo (opMmyiaM, BUI XUMUYECKOH CBS3H
(KOBaJICHTHAs! ¥ MOHHAs) B HEOPTaHUYCCKUX COCTUHCHHUSX;
packpbiBaTh  cmbicn  Ilepuogmueckoro 3akona JI. WM.  Mengeneesa:
JEMOHCTPUPOBATh  IMOHMMAHUE  IEPUOAUYECKONW  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX NOJIOXKEHUs B Ilepronnueckoil cucteme, 3aKOHOB
COXpaHEHMsI MaccChbl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHUs, 3aK0OHa ABOTaapo;
ONMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanyueckoil CUCTEMBI
XAMHUYECKHUX JICMEHTOB: pa3inyaTh MOHATHUS «TIJIaBHAs MoArpynmna (A-rpymnmna)» u
«nobounast noarpynna (b-rpynma)», Manbie U OOJIBIIME MEPHOMABI, COOTHOCUTH
o0o3HayeHusi, KoTopble wuMeroTcs B Tabnuie «llepuoguueckas cucrema
xumMudeckux snemeHToB JI. M. MeHaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI ATOMOB XMMHYECKHX 3JIE€MEHTOB (COCTaB M 3apsia siipa, o0Ilee YucIiio
9JIEKTPOHOB U PACTIPEACICHUE UX TI0 JICKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBAaTh  XMMHYECKHUE DJIEMEHTHl, HEOpPraHMYeCKUe BELIECTBa,
XUMUYECKHE Peakiiu (10 YMCIIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIMU BEIICCTB,
0 TEIIOBOMY 3P heKTy);
XapakTepu3oBath  (ONMUCBHIBATH) OOINME XMMHUYECKHE CBOWCTBA  BEIIECCTB
pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKaHUS XUMHUYECKHX MPEBPAIICHUN B Pa3IUUYHBIX
YCIJIOBHSIX,

BBIYUCIISITh OTHOCUTEBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa Mo (opMyse COEIUHEHHUS, MacCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpE, MPOBOJUTH PACUETHI MO yYPaBHEHUIO XUMUUYECKOU

peakiumy,

MIPUMEHSITh OCHOBHBIE OINEpPAllMM MBICIUTEILHON JCSATEIbHOCTH — aHAIW3 |
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATH3AIMIO, KIAaCCU(DUKAIINIO, BHISIBICHHE
MPUYUHHO--CJICICTBEHHBIX CBSI3€M — i1 M3Y4YEHUsS CBOWCTB BEIIECTB U

XUMHYECKUX pEaKIfil, eCTeCTBEHHO-HAYYHbIE€ METO/Ibl MO3HaHUS — HAOII0IeHHUE,
U3MEPEHUE, MOJICTIMPOBAHNUE, SKCIICPUMEHT (PEeabHBIN U MBICIICHHBIN);
CJIeIOBaTh MpaBUiaM TIOJb30BAHUS XMMHUYECKOW Mocynod u 1abopaTopHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiIaM OOPAILLEHUS C BELIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSIMU TI0 BBINOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IIO
NOJYYEeHHI0O M COOMpaHWIO ra3000pa3HbIX BemiecTB (BOAOpOna W KUCIOPOIa),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEACIEHHOW MAacCOBOM JOJEM pacTBOPEHHOIO
BEILIECTBA, I[UIAHUPOBATb W MPOBOAUTH XHMHUYECKHE HKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB INEIOYEH M KHUCIOT C IIOMOLIbI0 WHIUKAaTOPOB
(;makmyc, dpeHondranenH, METUIOPAHX U APYTHE).

K konmy oOyuenus B 9 kiacce mpeaMmeTHbIe pe3ysbTaTbl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUIA:

PAcCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IMOHATHI: XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIA, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUSA, XHUMUYECKas
peakiuus, XUMHYecKas CBsS3b, TEIUIOBOM 3(PQeKT peakuuu, MOIb, MOJSIPHBIN
00BbEM,  pacTBOp,  DJIEKTPOJMUTHI,  HEDJIEKTPOJIUTHI,  AJIEKTPOJUTHYECKAS
AMccoLMalysl, peakllui HOHHOTO 0OMEHa, KaTajlu3aTop, XMMUUECKOE PAaBHOBECHUE,
oOpaTUMble ¥ HEOOpAaTUMblE PpEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaklMH, OKHUCIMTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTaHOBIICHHE,
aUIOTpoNHs, aM(pOTEPHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAas,
METAJUINYECKas), KPUCTAJUTMYECKash pPeIIETKa, KOPPO3Us METaJIOB, CIUIABHI,
CKOPOCTb XMMHUYECKOW peakuuu, NpenenbHo aomyctumas KoHueHtparus I[IJIK
BEILECTBA,;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITUH U NPUMEHSATH
3THU NOHATUSA NPU ONUCAHUM BELIECTB U X MPEBPAILLCHHI;
UCIOJIb30BaTh XUMHMUYECKYIO CHMBOJIUKY [IJIsi COCTaBlIeHUA (POpMyn BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUH;
ONPENENATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKUX DIIEMEHTOB B
COCIMHEHHUAX Pa3JIMYHOIO COCTaBa, IPHUHAJICKHOCTh BELIECTB K OIPEICIEHHOMY
KJaccy COCOUHCHUU TO (opMysiaM, BUJ XUMHUYECKOH CBs3M (KOBaJIeHTHas,
WOHHAs, METAUTMYECKas) B HEOPraHMYCCKUX COCTUHCHHUAX, 3apsij HOHA II0



XUMUYECKOU (opmyJie, XxapakTep cpeabl B BOAHBIX PacTBOpPax HEOPTaHHMYECKUX
COEMHEHUH, TUI KPUCTALIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;
packpbiBaThb cMmbici llepuonmueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €0 MOHUMAHHUE. ONMUCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO
dbopmy Ileprmonndeckolt CUCTEMbl XUMHYECKUX JJIEMEHTOB. Pa3jinyaTh MOHSTHS
«riaBHas noarpymnna (A-rpymma)» u «mobouHast moarpymnmna (b-rpymma)», mainsie
U OoJbIIME TIEPUOJABI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HWMEIOTCA B
MePUOANYECKON TaOIuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XHUMHAYECKUX 3JIeMEHTOB (COcTaB M 3apsja sijapa, oOIee YHCIO 3JICKTPOHOB M
pacnpejielieHue UX 10 JICKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOMCTB AJIEMEHTOB U UX COCJIMHEHUN B MpeJiesiaX MaJIbIX IEPUOJOB
Y TJIaBHBIX MOJATPYHI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh ~ XUMHYECKUE  DJIEMEHThI, HEOpraHWYeCKHUe BeIIeCTBa,
XHUMHYECKUe peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIHMX B PEaKIUU BEIIECTB,
Mo TerioBoMy 3(dekTy, Mo HU3MEHEHHIO CTENEHEeW OKHCICHUS XUMHUYECKUX
HIIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOINKME M CHCIM(PUUSCKHEe XUMHUYCCKHUE CBOMCTBA
MPOCTBIX W  CJOXHBIX  BEIIECTB, TMOATBEPXJasd ONUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;
COCTaBJISITh YPaBHEHUS DJICKTPOIUTUYECKOM IUCCOLMAIUM KHUCIIOT, LIET0Yed U
COJICH, TIOJIHBIE M COKpalI€HHbIE YpaBHEHHS pEakIMii HOHHOrO OOMEHa,
YpaBHEHUSI PEAKIMH, MOATBEPKIAIOIINX CYIIECTBOBAHWE TI€HETUYECKOW CBSI3U
MEX1y BEIIECTBAMHU PA3JIUYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaxkuui
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OasaHCca ATUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBAa BEMIECTB B 3aBUCHUMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH MPOTEKAHUSA XUMUYECKUX MTPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;
BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUUYECKOTO 3JIeMEHTa Mo (opMyse COeAUHEHHUs, MaCCOBYIO
JIOJIF0 BEILECTBA B PAacTBOpE, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOU
peaxkuuy,

coOII0IaTh MpaBWiIa TIOJB30BAaHUSA XUMHUUYECKOM TMOCyJIoM U JabopaTOpHBIM
o0opyI0BaHUEM, a TaK)Xe MpaBuja OOpaIlleHHUs] C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMU TI0 BBINIOJTHEHUIO JIAOOPATOPHBIX XUMHUUYECKUX OIBITOB 10
MOJYYEHUI0 M COOMPAHMIO Tra3000pa3HBIX BEIICCTB (aMMHaKa M YIJIEKHUCIIOIO
rasa);

MPOBOJUTh PEAKLMH, MOATBEPKIAONIME KAYECTBEHHbIA COCTAB PAa3IUYHbBIX
BEILIECTB. PacMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOIUI-, KapOOHAT-,
docdart-, cumukar-, cynbdar-, THAPOKCUA-UOHBI, KaTHOHBl aMMOHHUSI W HOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

MPUMEHATh OCHOBHBIC OIEpPAIlMM MBICIUTEIBHON AEATEIIBHOCTA — aHAJIN3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CUCTEMAaTH3allUi0, BBISIBJICHUE MPUUYUHHO-



CJI€ZICTBEHHBIX CBSI3€H — JIJI1 U3YUEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTEeCTBEHHO-HAYYHbIE  METOJIbl  IO3HaHWUA — HaOIIOJEHHE, U3MEpPECHHE,
MOJICJIMPOBaHKE, SKCIIEPUMEHT (peaabHbIld U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

N KoanuectBouacon JJIeKTPOHHBIE
N (uudpoBbie)
n/ HaumenoBanuepasiesioB u remnporpamMmel | Beer KonTpoabHbiepabor IpakTHyeckuepadboT
odpa3oBare/bHBIEpeCypC
n [} bl bl
bl
Pa3nen 1.IlepBoHaYaIbHbIEXUMUYECKHETIOHSI THSI
11 Xumust — BaXkHast 00J1aCTh €CTECTBO3HAHUS U 5 2 Bbubnuorexa [IOK
' MIPAKTUYECKON JESITEIbHOCTH YETI0BEKA https://m.edsoo.ru/7f41837¢c
bubmmoreka [JOK
1.2 BerecrBa eCKHepeaK 15 1
THICCTBA M XHMIHCCKHCPCaKIH https://m.edsoo.ru/7f41837c
Hroronopaszaeny 20
Paznen 2. BaskHeiimue npeacTaBuTe M HEOPraHUYECKNX BEIeCTB
Bbubmuroteka [JOK
2.1 Bosayx. Kucnopon. ITousitue 06 okcuaax 6
Ayx poA A https://m.edsoo.ru/7f41837c
bubmmoreka [JOK
2.2 Bonopona.llonsaTre o KHUCIIOTaxX M COMAX 8 1
AOPOA https://m.edsoo.ru/7f41837c
Bubnuoteka [JOK
2.3 Bopa. PactBopsl. [ToHsTHE 06 OCHOBAHHSIX 5 1 1
A P https://m.eds00.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPraHUUECKUXCOETUHEHH 1 1 1 Bbubnuorexa IJOK
' 71 https://m.edso0.ru/7f41837¢
HUroronopasneny 30
Pa3znen 3.I1epuoanyecknmii 3axon u [lepuoauyeckas cucreMa xumueckux 31emenToB JI. U. MenaeneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEbHbIEPeaKIUU
IIepuoauueckuii 3akoH u [lepuoanyeckas
3.1 CHUCTeMa XUMU4ecKux anemeHToB 1. U 7 bubmmorexa IIOK
' T https://m.edsoo.ru/7f41837c
Mennene-ea. CTpoeHreaToma
Xumudeckas cBsi3b. OKUCIUTEIBHO- Bubmmorexa LIOK
3.2 8 1
BOCCTaHOBHUTEJIbHBIE PEAKIMU https://m.edsoo.ru/7f41837c
Hroronopazaeny 15 Bubnuorexa I[JOK
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https://m.edsoo.ru/7f41837c
PesepBHOEBpeMs 3 bubmmorera LOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
IMPOI'PAMME
9 KJIACC
N KoanyecTBouacos DJIeKTPOHHBbIE
N (uudposbie)
n/ HaumeHoBaHWepa31eJI0OB H TEMIIPOIPaMMBbI Beer KonTtposbHblepadoT IIpakTHyeckuepadot
o0pa3oBaTesbHBIEpECYpC
n 0 bl bl
bl
Pazzen 1.BemecTBo U XUMHYECKHE PeaKIUU
11 IToBTOpenue u yrinyOieHre 3HaHUH OCHOBHBIX 5 1 Bubmorexa LIOK
' pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHYECKUXPEAKIIN 4 Bubmuorexa LIOK
' i https://m.edsoo.ru/7f41a636
DIEKTPOJIMTUYECKAS TUCCOIIUAIIHSL. Bubmuorexa LJOK
13 8 1 1
XvMu4ecKkne peaklini B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pa3nen 2.HemeTa uibl M MX COEIHHEHUS
21 OO011as XapaKTepUCTUKa XUMUYECKUX 4 1 bubmotexa [JOK
' aneMenToB VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO011as XapaKkTepucTUKa XUMUYECKUX 6 bubmotexa [JOK
' aneMeHToB VIA-rpynnel. Cepa u eécoequHEHNUS https://m.edsoo.ru/7f41a636
OO11ast XapakTepucTuKa XUMHIECKUX
2.3 aneMeHToB VA-rpymmnbl. A30T, pochop u ux 7 1 BrGmorexa LIOK
' PYIIIEL: ' P https://m.edsoo.ru/7f41a636
COCTMHEeHUS
OO01as XapakTepuCcTHKa XUMUIECKUX
2.4 seMeHTOB |V A-rpymmnsl. Yriaepoa v KpeMHUi 8 1 2 bubmiorexa [IOK
' YL P P https://m.edsoo.ru/7f41a636
U MX COCTUHCHUS
Hroronopazaeny 25
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Pazagen 3. MeTa/uibl M HX COeAMHEHHS

. Bubnunoreka [JOK
31 ObmmecsofcTaameTanion 4 https://m.edsmlj ru/7f41a636
3.2 Baxreiine METaIbl U UX COSAMHEHHS 16 1 2 Et?[?s?/ljr?::;szc])—.[r?}?f 112636
Hroronopaszaeny 20
Paznen 4. Xumus v oKpysKaouas cpeia
4.1 BemiecTBa u MaTepualbl B )KU3HH YeJIOBEKa 3 bubmorexa IIOK
https://m.edsoo.ru/7f41a636
HUroronopasneny 3
PesepBHOCBpEMS 3 buGmorexa IOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
IMPOTPAMME
MNOYPOYHOE INTAHUPOBAHHUE
8 KJIIACC
Ne KoanuecTBouacoB
. Temaypoka Bee | Komrponbibie Mpasrueckue Jaransyy | DJeKTpOHHbIeH(POBLICOOPA30BAT
/ ‘o paGors: padoTss eHHUsI eJIbHbIEpeCcypChbl
n
1 [Ipenmer xumun. Ponb XUMUM B )KH3HH 1 Bubnmorexa LIOK
yejioBeka. Tena u Belecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAAX TIO3HAHUS B XUMHUH 1 bubmaorexa [IOK
https://m.edsoo.ru/ff0d227e
[pakTryeckas pabora Ne 1 «[IpaBuia
3 paboThI B JIaADOPATOPHU U TIPUEMBI 1 Bbubmoreka [JOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHuEM»
4 Yucreie BernectBa 1 cmecH. CrrocoObt 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

pasaeneHus cMmecei

https://m.edsoo.ru/ff0d26ca

IIpakxTuueckas padora Ne 2

5 «Paznenenue cmeceii (Ha npumepe bubmmorexa LIOK
A . prmep https://m.edsoo.ru/ff0d28c8
OYHCTKH MOBAPEHHO# COJH)»
6 ATOMBI 1 MOJIEKYJIBI bubmaorexa [IOK
4 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE 3JICMEHTBI. 3HAKH Bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX DIICMEHTOB https://m.edsoo.ru/ffod2be8d
8 [IpocThie 1 CIIOKHBICBEIIECTBA Bubmorexa [IOK
P H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOEYUEHHE bubmmorexa IOK
YIApHOeyH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BELIECTB.
10 Xumuueckas popmyra. Bubnmnorexa LIOK
BaneHTHOCTBaTOMOBXUMHUYECKUXIIEME https://m.edsoo.ru/ff0d2eae
HTOB
OTHOcHTENnbHAs aTOMHAs Macca. Bubnmorexa LIOK
11
OTHOcCHTENIbHA MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XHMHYECKOTO dJIEMEHTA Bubnuoreka [JOK
B COCIMHCHHUH https://m.edsoo.ru/ff0d350c
13 Konnuecto Bemecrsa. Mosb. Bubnmorexa LIOK
MounspHas Macca https://m.edso0.ru/ff0d5230
14 dusnyeckre U XUMHYECKHE SIBIICHHUSL. Bubnmnorexa LIOK
XuMundeckas peakuus https://m.edsoo.ru/ff0d37fa
ITpu3Haky u ycaoBusi IpoTEKaHUs Bubmorexa [JOK
15 .
XUMUYECKUX peakLuit https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHsI MacChl BELIECTB. Bubmmorexa LIOK
Xumuyeckue ypaBHEHHs https://m.edsoo.ru/ff0d3b88
Bbruncienus KoJmuecTBa, Macchl
Bubnuotexka [JOK
17 BEILIECTBA 110 YPABHEHUSAM XUMHYECKUX

peaxuuit

https://m.edso0.ru/ff0d5708
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Knaccuduxarys XuMIYeCKUX peaKiui

Bbubnurotexa [JOK

18 , ) )
(COCAMHCHH, PA3TIONCHI, SAMCLICHHA https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4E€HBIi-
19 sHImKIoneauct. Odo0IeHNE 1 bubmmorexa IOK
1 ACT. n https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alUsI3HAHUH
20 KonTponbHas pabota Nel no teme Bubmuorexa [JOK
«BemecTBa 1 XMMHUYECKHE PEAKIIUU» https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucinopoa — aineMeHT u bubmmorexa IOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocToe BeuectBo. O30H
Dusnyeckue U XMMUYCCKUE CBOICTBA
22 Kucaopoaa (peakiuu OKUCIEH S Bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0d4614
ropenue). [TousTHeoGoKCHAAX
CriocoObl TOJTy4eHHsI KUCIIOpOa B
23 naboparopuu }I:an OMLImneHI:{ocm bubmaorexa [IOK
Parop P ' https://m.edsoo.ru/ff0d497a
[TprMeHeHneKncIopoaa
TennoBoii 3 hexT XuMHIECKOi
24 pEaKLuH, HOHATHE O TEPMOXUMHUYECKOM Bubmuorexa [JOK
YpaBHEHUH, dK30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusix
Tomnugo (HedTh, Yroib 1 METaH).
25 3ar HSHel-fldeql;OS yia Croco0bI lro bubmmorexa IOK
P A%, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALICHHS
IMpaktuueckas padora Ne 3 mo Teme
26 «ITonyueHue u coOupaHue KUCIOPOIa Bubmzorexa [OK
Y4 N P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4CHHUE Ero CBOICTB»
27 Bopopon — anement u npocroe Bubmmorexa [JOK
BelecTBo. Haxoxienue B npupoae https://m.edsoo.ru/ff0d4ddo
28 ®dusnueckre U XUMHUUECKHE CBOWCTBA Bubnuotexa [JOK
Bogopoza. IIpuMenenneBoaoposa https://m.edsoo.ru/ff0d4dd0
29 IIonsATHE O KHCIOTaX U COJIAX Bubnmnorexa LIOK
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Crioco0bl TOJTy4YeHHs BOAOPOIa B

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

30 naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipakruyeckas pabora Ne 4 o reme

31 «[Toy4yeHue u codbupaHue BOAOPOIA bubmiorexa [IOK

v 1P AOPOAR, https://m. edsoo.ru/ff0d4f42
W3y4CHUE €ro CBOCTB»

32 MostsipHbIii 00bEM ra30B. 3aKOH Bubnmorexa LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brrancnenus o6péma, KommyecTsa

33 BEI[ECTBA T'a3a 110 €ro H3BECTHOM brbmmorera LIOK

- . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruucnenus 06EMOB ra3os 1o

34 aBHEHUIO PEaKIIMN Ha OCHOBE 3aKOHA bubmiorexa [IOK
P N peaktt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B

35 ®duznyeckre ¥ XUMHYECKHE CBOICTBA Bubnmnorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonsrue 06 Bubnmnorexa LIOK
HHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachlenHbie

37 u HiHaCLIpeHHBIS aCTBOPEI MH;ccosaﬂ bubmmorexa LOK

B p PEL- https://m.edsoo.ru/ffod5b40
JIOJIS BEILIECTBA B pacTBOpPe
[IpakTryeckas pabora Ne 5 o Teme

38 «IIpuroToBieHue pacTBOPOB C bubnuorexa IJOK
onpeaenéHHO MacCOBO JIomei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 KonrpospHas pabota Ne2 o teme bubnuorexa IJOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 OKCH/IBI:COCTAaB, KJIACCU(PHUKALIHS, Bubnmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

a1 [TonyueHue u xumuyeckue cBoicTBa Bubmuorexa [JOK

KHCJIOTHBIX, OCHOBHBIX aM(bOTepHI:IX

https://m.edsoo.ru/ff0d664e
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OKCHUI0B

4 OcHOBaHUS: cOCTaB, KiaccupuKanus, Bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xuMH4YeCcKue CBOiCTBa Bubmoreka [JOK
OCHOBaHMt https://m.edsoo.ru/ff0d67ca
24 Kucnotsr: cocras, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonryuenue u xuMuueckue CBONCTBA Bbubmorexka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 cnoco((ibll) TI0JT )CHI/Iﬂ XPIMI/I‘IZI:KI/IC bubmmorexa [IOK
N i ' https://m.edsoo.ru/00ad9474
CBOMCTBa
INpaxtiueckas padora Ne 6. Pemrenne
9KCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeEME bubmorexa LIOK
47
«OCHOBHBIE KJ1aCChl HEOPraHMYECKHX https://m.edsoo.ru/00ad9b7c
COEMHEHUIT»
48 T'enernyeckas CBA3b MEXIy KIaccaMu bubnmoreka [JOK
HEOPraHU4eCKHX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubnuoteka [JOK
49 O0600I1IIeHIE U CHCTEMATH3aLUA3HAHUI
T 1 https://m.edsoo.ru/00ad9ch2
KonTponbHas pa6ota Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKHX buGmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHMIA
I[TepBbie MOMBITKH KiIacCHBUKAHN
51 XUMHYECKHX 3JIEMEHTOB. [loHsTHE O buGmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpyIIax CXOIHBIX YJIEMEHTOB
[Mepuoquyeckuii 3aKOH U
52 [leproanyeckas CUCTEMA XUMUYECKUX buGmorexa [TOK
P https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
53 [Teprop!, TPYIIIEL, IO PYIITEI Butmuorexa [IOK

https://m.edsoo.ru/00ada52c
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CTpOCHI/Ie atomoB. CocTaB aTOMHBIX

Bbubnurotexa [JOK

54 sinep. Yzoromsl https://m.edsoo.ru/00ada342
CTpoeHue EKTPOHHBIX oGonoquu BuGmorexa [IOK
55 aToMOB nieMeHTOB [leproanueckoii
https://m.edsoo.ru/00ada6bc
cucremsl J{. 1. MenneneeBa
XapakTepucTHKa XMUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJI0KEHUIO B Bubnmorexa LIOK
Ilepuoanueckoii cucreme [. 1. https://m.edsoo.ru/00adag824
MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pasBUTHA HAayKu U npakTuku. /1. W. Bbubnuorexa IJOK
MeHneneeB — y4€HBIN, earor u https://m.edsoo.ru/00ada96e
rpaxxJaHuH
58 ONeKTpOOTPULATEIbHOCTATOMOBXUMHU bubnuorexa IJOK
YECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnuotexa [JOK
59 Honmasxumiiieckasceass https://m.edsoo.ru/00adac34
60 KoBaneHTHaAMOISIpHATXUMUUECKASICBSI3 bubnuorexa IHOK
b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHETIOSIpHATXUMUYECKAsIC Bubnmorexa LIOK
BA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CrenenbokicICHis https://m.edsoo.ru/00adae28
63 OKHUCITUTENbHO- Bubnmorexa LIOK
BOCCTaHOBHTEIbHBICPEAKIIH https://m.edso0.ru/00adb076
64 OKUCIHUTENN U BOCCTAHOBUTENU bubmaorexa [IOK
https://m.edso00.ru/00adb076
65 KonrpospHas pabota Ned o reme bubnuorexa IJOK
«CtpoeHne aroma. XUMHUYECKasICBSI3b» https://m.edsoo.ru/00adb486
66 PesepsHblii ypok. O6001mIEeH e U Bubmuorexa I[JOK

CHCTEeMaTH3aIs 3HAHUI

https://m.edsoo.ru/00adb33c
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67 PesepBHbIil ypok. O600LICHNE U 1 Bubmmorexa [JOK
cUcTeEMAaTU3aIys 3HAHUN https://m.edso0.ru/00ad9ch?2
68 Pe3zepsuslii ypok. Odo0meHe 1 1 Bubmorexa [JOK
CUCTEMATHU3AIUs 3HAHUNA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
IMPOI'PAMME
9 KJIACC
Ne Konanyecrouacos
aTams3 DJieKTpoHHbIenn(POoBLICOOPa30Ba
n | Temaypoka Bc | Kourpousubie | Tlpakruyeckn A Y P i P
YeHust TeJbHbIepecypChl
/ ero | pa6oTs €padoThbI
n
Ilepuoanueckuit 3akon. Ilepuonnueckas
1 cnfreMi XUMHYECKUX 3neMIe)HT§B I n 1 bubmiorexa [IOK
T https://m.edsoo.ru/00adb59
Menzeneesa
3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB
2 XUMHYECKHX 3JIEMEHTOB TEPBBIX TPEX 1 bubmorexa [[OK
p P https://m.edso0.ru/00adb6h6
HEepPHOJIOB
Knaccudurkanus u HomeHKIaTypa bubanorexa IJOK
3 1
HEOPraHM4eCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMudeckol CBSI3U M THITHI 1 Bubmmorexa [JOK
KPHCTAINTNYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrponsHas pabota Nel o teme
5 «[loBTOpEHNUE U yrayOneHne 3HaHUH 1 1
OCHOBHBIX pa3ziesioB Kypca 8 xiracca»
6 Krnaccndukanus XuMU9IecKuX peaknuii o 1 Bbubmorexa LIOK
pa3IUYHBIM NTPU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsiTHe 0 CKOPOCTH XUMHUYECKOW PEAKIINU. 1 Bubmmorexa LIOK
TlonsATHE O TOMOT€HHBIX U T€TEPOTEHHBIX https://m.edsoo.ru/00adbe9a
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peakuuax

TlonsTHE 0 XMMUUYECKOM PAaBHOBECHH.
@axTopsl, BIUSIOLINE Ha CKOPOCTh

Bubmurorexa [JOK

8
XMUMHUYECKON peaKiyu U MOJIOKEHHE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PAaBHOBECHS

9 OKHCITUTENBHO- Bubmunorexa [JOK
BOCCTaHOBUTENbHbIEPEAKIIMH https://m.edsoo.ru/00adcade

10 Teopust 271€KTPOTUTHUECKON TUCCOLUALINY, Bub6mmorexa [JOK
CuibHble U cl1abble SIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHBICYpaBHEHUAPCAKITU I buGamorexa TIOK

yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMIiA B CBETE MIPEACTABICHU 00 bubmorexa IIOK
. pex https://m.edso00.ru/00add5d8
JMEKTPOIUTUICCKON TUCCOLIHALINT
X¥WMHYECKHEe CBOMCTBA COJICH B CBETE
13 [PEACTaBIICHUI 00 JIEKTPOIUTUYECKON Bubmiorexa [IOK
P p https://m.edsoo.ru/00add8b2
JIHCCOIHAITTT
14 TlonsaTre 0 ruapOIH3EcOeiH bubamorexa [IOK
Ap https://m.edsoo.ru/00add9d4
Bubrorexa [JOK
15 0060011IeHIE U CHCTEMATU3ALUA3HAHUI
i 1 https://m.edsoo.ru/00addd12

16 Ipaktrueckas pabora Ne 1. «Pemenne bubmuorexa LIOK
SKCIEPUMEHTAIBHBIX 3aau» https://m.edsoo.ru/00addbfa
KontponbHas paboTta Ne2 o teme

17 «INEeKTPOIUTHIECKAs TUCCOIHAIUS Bubamorexa [IOK

P A HHALHA. https://m.edsoo.ru/00addec0
XuMHYECKUEepeakui B pacTBOpax»

18 OO1mas XapakTepuCTHKa raJloTeHOB. Bubmmorexa IJOK
XuMudeckre CBOWCTBA Ha IpUMepe XJiopa https://m.edsoo.ru/00addfe2
Xnoposojopo. CojisHas KHCIIOTa,

P P N Bubmmorexa LIOK

19 XMMHUYECKHE CBOMCTBA, MOJyYeHHUE,

IIPUMCHEHUEC

https://m.edsoo.ru/00ade104
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Tpakruueckas padora Ne 2 mo teme

Bubmrorexa [JOK

20 | «IlomyueHue CONSHON KUCIOTHI, H3ydeHHE
. y:{ i https://m.edsoo.ru/00ade348
e& CBOMCTB»
BeIuncieHus 0 ypaBHEHUSIM XUMHUECKHX
21 €aKIUii, eCIIM OJIH U3 PEarcHTOB JaH B bubmnorexa LIOK
p : p https://m.edso0.ru/00ade488
M30BITKE
29 OO01mas xapakTepucTuKa 31eMeHToB VIA- Bubmuorexa IJOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsie MOAU(HKALUY CepbL.
23 Haxo;p CHHUE Cepbl n(lzeé coe, ymeiuﬁ B bubmiorexa [IOK
A P vﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYEeCKHEeCBOHCTBacePhI
CepoBoJ0pO, CTpOeHHUE, PU3NISCKUE U Bubmmorexa I[JOK
24 Ny
XMMUYECKHE CBOHCTBa https://m.edsoo.ru/00ade802
Oxcuzsl cepsl. CepHas KUCIOTa,
25 (u3nYecKkre U XMMUYECKHE CBOUCTBA bubmorexa LIOK
' https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMUUECKUE PeaKIiH, JeXKaIlie B OCHOBE
TIPOMBIIIIEHHOTO CII0co0a MOJIydeHHs
26 | CepHOM KHCIIOTBI bubmiorexa [IOK
P : . https://m.edsoo.ru/00adec8a
XumuuecKoe3arps3HeHNEOKpyKaroIeHcpe
BICOCIMHEHUSIMHUCEPBI
27 Brruucnenne MaccoBoit 1011 BbIXO1a Bubmnoreka [JOK
MPOJIYKTa peaKkLuu https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa 31eMeHToB VA-
og | TPYMBL A30T, pacIpoCTpaHEeHHE B Bubnuorexa IJOK
npupoe, GU3ndeckue U XMMUIECKHe https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMUaK, ero GU3MIECKHE U XUMUYCCKIE Bbubarorexka [JOK
CBOWCTBA, MOJy4€HHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 A30THas KHUCIIOTa, €€ hU3udecKue U Bubmmorexa IJOK
XMMUUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
31 IIpaxTuueckas padora Ne 3 mo teme Bubnuorexa IJOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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«[TonmyyeHue aMMuaxa, U3y4eHue ero
CBOMCTB»

https://m.edso00.ru/00adf180

Hcnonb3oBanue HUTPATOB U cojei
aMMOHHS B KaueCTBE MUHEPAIbHBIX

Bubmunorexa [JOK

32 O0OpEeHHIA.
yAOOP . https://m.edsoo.ru/00adf518
XMuuecKoe3arps3HeHHeOKpyKaronencpe,
BICOCTUHCHUSIMUA30Ta
®ocdop. Oxcun docdopa (V) u pochopuast
33 | kucnota, pu3MUYECKUE U XUMUYECKHE bubmiorexa [IOK
o https://m.edsoo.ru/00adf68a
CBOCTBA, MOTy4YCHHE
Hcnonb3oBanue gochatoB B KauecTe
34 MHUHEPAILHBIX YI0OPEHUI Bubmiorexa [[OK
P yAOOP L https://m.edsoo.ru/00adfc20
3arps3HeHUepUpoaHoiicpeapihochaTamu
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubnuorexa IJOK
(usnueckue 1 XuMHYECKUEe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yrieposaa, ux Gu3nueckue u
36 XUMHYECKHE CBOHCTBA. JKOJIOTHIECKHE Bubmmorexa LIOK
pOoOJIEMBI, CBSI3aHHBIC C OKCHIOM YIIIepoa https://m.edsoo.ru/00adfebe
(v)
37 YrosbHas KUCIOTA U €€ COJTU bubmiorexa [IOK
https://m.edsoo.ru/00ae006c
[MpakTryeckas pabora Ne 4 o Teme
38 "[Nony4eHue yriaekuciioro rasa. brbmorexa LIOK
Y r : N https://m.edsoo.ru/00ae027e
KavecTBeHnHast peakiys Ha KapOOHAT-HOH
IlepBoHavansHbIe OHATHS 00
39 OPraHNYECKHUX BEILECTBAX KAK O Bubnnorexa IOK
p https://m.edsoo.ru/00ae054e
COCJIMHECHUSX YTIIepoaa
bubaroreka [JOK
40 Kpe i 1 erocoeHe
POMHHH H er AHHCHI https://m.edsoo.ru/00ae080a
IIpaxTuueckas padora Ne 5. Pemenue
Bbubmroreka [JOK
41 9KCIEPUMEHTANIbHBIX 33/1a4 10 TEME

«BakHele HeMeTaJlIbl U UX

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

KontponbHas pabota Ne3 o Teme

42 «BakHele HeMeTalIbl U UX Bubmorexa [IOK
https://m.edso0.ru/00ae0el8
COCIMHEHHS»
OO01as XapaKTepUCTUKa XUMHYECKUX

43 3JIEMEHTOB — METaJIJIOB. MeTtannnueckas Bubmmorexa LIOK
CBSI3b M METAIMYECKAs! KpHUCTAJUINYECKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckrecBoiicTBaMeTaIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHYCCKUN Psifl HAIPSKCHHH Bubamorexa [TOK

i pAn P https://m.edso0.ru/00ae1156
METaJIOB
Oo6mue criocoObl MOJTy4eH s METAIJIOB.

45 CruiaBbl. Boruucnenust no ypaBHeHUsIM Bubmmorexa I[JOK
XUMHUYECKUX PEAaKLUM, €CIIM OJUH U3 https://m.edso0.ru/00ae1156
peareHToB COEPKUT IPUMECH

46 [ToHsTHE O KOPPO3UUMETAILIOB buGamorexa IIOK

pP https://m.edso0.ru/00ae1278
bubmroreka [JOK

a7 CIIOYHBICMETaJIbI
m https://m.edsoo.ru/00ae14b2

48 OKCHIBI ¥ THAPOKCHIBI HATPHUS M KaJIHsI Bubamorexa [IOK

A P A P https://m.edsoo.ru/00ae14b2
[lemoYHO3eMENbHBIC METAUTBI — KAJIBIIUN U Bubmmnoreka [JOK

49 .

MarHuu https://m.edsoo.ru/00ae15e8

50 Baxkueimmnecoe IMHEH UKL BuGmiorexa [JOK

A https://m.edsoo.ru/00ae15e8

51 O06001IeHNE U CHCTEMATH3AIMI3HAHNI

bubaroreka [JOK
52 JKéctkocTh BO, crocoObI €€ ycTpaHe
TIROCTD BOABL 1 €It bl €€ YCTPaHCHHA https://m.eds00.ru/00ae1886
Tpaktueckas pa6ora Ne 6 o Teme
53 "KEcTKOCTb BOABLI U METO/IBI €6 Brbmaozexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHus!
54 ATIOMHUHHI Bubnuoreka IIOK
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https://m.edsoo.ru/00aelc64

AM(poTepHBIe CBOWCTBA OKCHIIA U bubnuorexa IJOK
55
THIOPOKCHIA https://m.edsoo.ru/00aelc64
Bbubimoteka IIOK
56 Keneso
7 https://m.edsoo.ru/00ae1d86
57 Oxcuyisl, THAPOKCHIB! U conn xenesa (11) u BubGnuoreka IIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 0060011IeHIE U CHCTEMATU3AIUA3HAHUI
TIpaktrueckas padora Ne 7. Pemrenne
59 SKIZZHG HMCHTale)HLIX 3a71a4 110 TeMe bubsmorexa [JOK
P N A https://m.edsoo.ru/00ae3de8
((Ba)KHeI/IHII/Ie MeETaJUIbl U UX COCIUHCHUS»
BLI‘{I/ICJ'ICHHSI I10 YpPaBHCHUAM XUMHUYCCKUX
€aKIMi, €CII OJWH U3 peareHToB JaH B
60 5136I>ITKC WU COJIE xcuTI; MMECH bubmiorexa [IOK
Aep . P ) https://m.eds00.ru/00ae1750
BrruncnennsamaccoBoii10IMBEIXOJAIPOIYKT
apeaxkuun
61 006001IeHIE U CHCTEMATU3AIUA3HAHUI
62 KonrponsHas pabota Ned o Teme
«BakHeHIIe METaJJIBI M UX COCIUHCHUS»
63 BemectBa 1 matepuaisl B TOBCEIHEBHOM Bu6imoteka IIOK
JKA3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XuMHUgecKoe3arpsi3HeHHEOK Py KaroIencpe 1 Bubmmorexa LIOK
Bl https://m.edsoo.ru/00ae4270
65 Ponb xuMun B perieHnn 3K0JI0THUECKUX bubanorexa IJOK
npooiaeM https://m.edso0.ru/00ae4270
66 PesepBHusIii ypok. Odo0mieHEe 1 bubnuorexa IJOK
CHCTEMAaTHU3alMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiii ypok. O6001IeHNE 1 Bubimmorexa LIOK
CHUCTEMaTH3aIs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O0001ICHNE Bubimorexa LIOK

CHCTEMaTH3aIus 3HAHUI

https://m.edso0.ru/00ad9ch2
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OBIIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME
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