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[MOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTEIbHON MPOTrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IpPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii denepamum.

[IporpaMmma 1o xuMHuM Ja€T MpeACTaBIECHUE O ILENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIONMIMXCS CPEICTBAMU Yy4YeOHOTrO TpEIMETa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAET PACIIPEACIECHUE €ro Mo Kiaccam U
CTPYKTYpPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl 10 XUMHUU, ONPEIEIseT KOJIMUYECTBEHHbBIE
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuxcsi, onpeenseT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHHM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM O00yUeHHS XUMUU
HA YypOBHE ILeleil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUU CIYKUT OCHOBOM i1 OPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIIErOCs, €ro
MIPEJICTABICHUIA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUCH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl camMopa3BUTHUA U (OPMUPOBAHUS
KYJIbTYpbI INYHOCTH, €€ 001Iel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM 00ydaronuxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JeATEeIbHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHoHaNBHOM NesTENbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJSIETCS] OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUN
€CTECTBEHHO--Hay4YHOU! IrpaMOTHOCTH 00y4JarOIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaronuxcs.

Jlannble HampaBiieHHs B OOy4YEHHH XUMHUHU OOECMEeUYMBAIOTCS cHelu(UKON colepiKaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYeckKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMUHU Ha ONPEJCIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHHsS OPUEHTHPOBAH HA OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMUECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa coiepkaHusi MpOrpaMMbl TT0 XUMHH C(POPMHUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK €€ m3ydenuro. ConaepaHuEe CKJIAABIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peaknuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIH BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBITIONHSST (YHKIUH OOBSICHCHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
NPOUCXOAUT C TMPHUBJICYCHHUEM 3HAHUW M3 paHee M3YUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Ipu u3ydeHnn XUMHUHM TPOUCXOUT (HOPMUPOBAHHUE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIEATEIbHOCTH Y€IOBEKa U KaK OJHOI0
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHUH [O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOparieHus ¢ BeeCTBAMH B TIOBCETHEBHOM JKU3HMU.

[Ipn u3yuyeHHH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsI BaXKHOE 3HAUCHHE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMupoBaHUE MHTENIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATHIO DEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHe O0O0ydJarmuxcs K
CaMOCTOSITEIbHOW ~ TIO3HABATEIIbHOW  JIESATEIBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(GOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUH,

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIMMUCS OIbITa
pa3HoOOpa3HON /AEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETSHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— gopmupoBanue o01IeH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXKAIOMIETO MHpA, UCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHHH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— ¢opMHpOBaHKE Y 00YUAIONMINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMHUYECKUX 3HAHWHA Ui BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS] CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelbl;



— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodis ¥ HAIIPaBJICHHOCTU AaJbHEUIIEro 00yueHHs.

OO0miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTEeMEe HayK. Tena u
BemlecTBa. Pdusnyeckue cBoiicTBa BellecTB. ArperaTHoe cocTosHue BemiecTB. lloHsTHE O
METO/ax MMo3HaHus B XUMuU. YncTele BemecTBa U cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MoJIeKyJIbl. XHUMHUYECKHE 3JeMEeHThl. CHMBOJIBI XHMHYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonngectBo BemectBa. Mosb. MoisipHas Mmacca. B3zaumocBs3b KonuuecTBa, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

dusnuecKkue U XUMHUUYECKUE SBICHMs. XUMHMUYECKass peakuus U e€ INpU3HaKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCY/IOW, MpaBWIaMU PabOTHI B J1a0OpaTopuu M MpuEMaMu
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAO0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALUs BOJIbI) 1 XUMHUECKUX (TOpeHHe CBeuH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabI0aeHne
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCICTBUE >kene3a ¢ pactBopoM coiu Mmenu (II), usydenwme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U OINHCaHue
pe3yJIbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (peakMi TOPEeHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucCIOpoja B Jjaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpO/Ia.

TemoBoit 3((exT XuUMHUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIaMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopoia B INPUPOIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oydeHus. Kuciors u comu.

MonsipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas A0Sl BeELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Posib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHui. Pu3nueckne M XUMUYECKHE CBOMCTBA OcHOBaHMil. I[lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukamnus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUYECKUE
cBoycTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixcnepumenm:

KauyeCTBEHHOE OMpeeNieHHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpPEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
W3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3amMmozeiicTBue Boaopona ¢ oxcuaom menu (II)
(BO3MOYKHO HCIIOJIB30BAaHHE BHICOMATCPUAIOB), HAOIIOACHHE 0Opa3IOB BEUIECTB KOJMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3aumojieiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOUl KHCIOTHI, KHUCIOT C MeETaIaMH,
peakuui HEeUTpaau3aluM, IOJIYy4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH U Ilepuoamyeckas cucrema xumuyeckux iemenros /. U.
Mengeseesa. Ctpoenne aToMoOB. XUMHYECKast CBSA3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuuu

[lepBble MOMBITKM KJIAcCU(PUKAMKM XUMHUYECKHUX djeMeHTOB. IloHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xuMuueckux i3nemeHtoB JI. H.
MenneneeBa. Koporkonepuognas u juiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux osnemeHtoB JI. M. Menneneesa. Ilepuonst u rpymmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnektpoHbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTU U3MEHEHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM 1 epruoam.

3nauenue Ilepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — yu€HbIil U ITpakJaHKH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIOYEl, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIUU Pa3JIoKEHNs, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 WHCIIOJIIb30BAaHME KaK OOUIMX €CTeCTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX NIPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHamu3,  CHHTE3,  Kilaccuukanusi, TMEePUOAMYHOCTb,  HAONIOJEHHWE,  HDKCIECPUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYeCKUEe BETUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE3061, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuUMH4YecKux d3yeMeHtoB /JI. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DJIIEMEHTOB NIEPBBIX TPEX IEPUOMAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnondeckoil cuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKHUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTe o ckopocTH xumuyeckoi peakuuu. [loHsaTre 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakinusx. [lonsTue o



katanuze. lloHaTHe o XuMmMuueckoM paBHOBecuH. DakTOpbl, BIHAIOLUIME HA CKOPOCTh
XUMHYECKON pPEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OanmaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YpPaBHEHHM OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37MEKTPOIUTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HENIEKTPOIUThL. KaTHOHBHI,
aHMOHBl. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS pEAKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEeACTaBICHUNA 00 SJICKTPOTUTHUYECKONW aucconuanuu. KadecTBeHHBIE peaknMd Ha HOHBI.
[TonsTHE O THAPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW peakIUMu OT BO3IACHCTBUS PAa3JIMYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOMKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHWS pPeaKUuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajZika, BBIJCICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pPas3iokKEeHUs, COCAMHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KAauYeCTBEHHBIX pPEaKIMi Ha HOHBI,
peleHne IKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJECHCTBHE C METallJlaMH, HEMETaJUIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapaktepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (u3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckue cBoicTBa. OKCHABI Cephbl Kak
IPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiu,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4YeHHs CepHOM KHUCIoThl. llpumenenue
cepHoil kuciotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. HaxoxneHnue
ceppl M €€ COeIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (QHU3MYEecKHe u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUakK, ero pu3andyeckue 1 XuMHUYECKre



CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMsI, UX (PU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KayecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3uueckue M XMUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHue HHUTPATOB M COJCH aMMOHHUS B KAadyeCTBE MUHEPAIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcun docedopa (V) u dpochopnas kuciora,
dbusznueckue M XHMHUYECKHE CBOWCTBA, moiyueHue. Vcmonb3zoBanue QochaToB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENCHH OKUCIEHHs. YTJIEPOJ], aJUIOTPONHbIE MOAN(DUKAIINK, PACIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUYECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, ux (U3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyuYeHUE U MPUMEHEHHEe. DKOJIOTnYecKue mpobieMsbl, CBsi3aHHbIe ¢ okcuoM yriepona (IV),
TUIOTEe3a II100AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U e
conmu, uX (pU3MYEeCKHMe M XMMUYECKHE CBOMCTBA, IMOJIyueHHE W mNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KkapOoHar-uoHbl. lcmonp3oBanme kapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanpHBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSAX YIIIepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YyKCcycHas Kkucinora). Ilpuponnsie
UCTOYHUKH YTJIIEBOJAOPOAOB (yrojb, TMPUPOAHBIA ra3, HEPTH), MPOAYKTH HX MepepadOTKH
(OeH3uH), uX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0O OHONOrMUECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHUE CBOWCTBA, IOJY4YEHHE U IpPHUMEHEHHE.
CoenuHenus kpemHuss B npupoje. OOmmue mnpenacrasieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobremsr
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii sIkcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIMOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHME € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONMIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiI€HHON CEpHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa W uUX coeTuHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ochaT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX PEemIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PacCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHHe, COOMpaHue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJCHUE KAaueCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajibl M BX COeTHMHEHHS

OOmas XapakTEepPUCTHKA XHMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nonoxkeHus B [lepuonuueckoit cucteme xumudeckux anemeHToB Jl. . MenaeneeBa u crpoeHus
atromoB. CTpoeHue MeTauioB. MeTrauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYeCKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKUE
cBoiicTBa MeTaiioB. OOmue crocoObl MONydeHHs] MeTaIIOB. [IOHATHE O KOPPO3UM METAIlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: ookeHue B [lepuoanyueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenpeneeBa, cCTpoeHHE UX aTOMOB, HaXOXJEHUE B MNpupoje. PU3nyeckue U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
IIECIOYHBIX METAILIOB B UX COCIUHCHHIA.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJjokeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MenpeneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHUE B
npupoae. PU3NUECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanmbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnmtoMunuii: nonoxkenue B Ilepumogmyeckoir cucteme Xumuyeckux siemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XMuMUYECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux siemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B npupoae. PU3NYECKHe U XMMHYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuspl u conu skenesa (II) m xenesa (III), mx cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTasIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3YYEHHE PE3YNbTaTOB KOPPO3WU METAIJIOB (BO3MOXKHO MCIIOJNIB30BAHHE BHJIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbI[Us U HATPUS C BOJOM (BO3MOYKHO UCTIOJIH30BaHUE
BUJICOMATEpHAlIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUJEOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbIlus, aFOMUHUS, ITMHKA, xene3a (II) u xenmesa
(I1I), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpPAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
KaJIisg ¥ KaJbIus (BO3MOXXHO HCITOJIb30BAaHHUE BUICOMATEPUATIOB), UCCIIeA0BaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHeHIIne MEeTaIIBl K UX COCAUHCHUS.

XuMus M OKpyxkamouas cpeia

BemectBa u Marepuanbl B MOBCEJHEBHOW JKU3HU 4esoBeka. bezonacHoe Mcrnonb30BaHUE
BEIIECTB M XWMHUYECKHX peakinuii B OwiTy. [lepBas moMomp NpW XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.



XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeaeiabHas 0MyCTUMas KOHIIEHTpaIUs
Beriects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Mescnpeomemnuie ceasu

Peann3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHH B 9 KJlacce OCYLIECTBIISIETCA
yepe3 MCIOJb30BAaHWE KakK OOIIMX ECTECTBEHHO-HAyYHBIX IIOHATHHW, TaK W TOHATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHATHSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(UKALUS, MIEPUOIUYHOCTb, HaOJII0IcHUE, AKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUH 3apsij, TMPOBOAHUKH, IOJYIPOBOJHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHME BEIECTBa, ras,
pacTBOp, PacTBOPHUMOCTb, KPHCTAIMYECKAs PEIMIETKA, CIUIaBbl, (U3UUYCCKUE BEIWYUHBI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaiIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC

HCKOIIa€MbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pE3yNbTaThl OCBOCHHS TMPOrPaMMbl OCHOBHOTO 0OIIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YUYEHUsI XUMHUH B €IMHCTBE y4€OHOW M BOCIIUTATEIBLHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCUMCKUMHU  COIMOKYJIbTYPHBIMAU W  JYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpPAaBHJIAMH M HOPMaMHU TOBEACHUS U
CIIOCOOCTBYIOT IIPOI[ECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIN3AINN 00yUaOIUXCS.

JIM9HOCTHBIE PE3yJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMNA W PACHIMPEHUE OIBITa JEATCILHOCTH Ha €
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOMICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUs XHUMHUYECKONH HAyKH B JKM3HHM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOW HMH(OpMaIueld o MmepeoBbIX AOCTHIKEHUSIX U OTKPBITHUSAX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX OTHOIICHHNA B
KOJIJICKTHUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIC3HOM,
yueOHO-UCCIeIOBATENIbCKOM, TBOPUYECKOM W JPYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTU MPH BBIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE WM TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBCHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIICJICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT'O NMO3HAHMS:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U COCTaBIAIOIINE OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEJICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, 0 posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHBBI, HAIIPABJICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN 10 XHMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHUM, IMO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITSIIEHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATYypPOH, JOCTYIMHBIMA TEXHUYCCKHUMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON U HCCIEAO0BATEIBCKON EATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX



MPUBBIYEK (YMOTpeOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMHM BEUIeCTBAaMH B OBITY U peaJbHOMN
KU3HU;

S) TPy/10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(EcCHii u Tpyaa pa3IudHOro poJia, yBaXKEHHUE K
TpyAy M pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
NPOJODKEHHUsST 00pa3oBaHUs € Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoil nmpohecCHoHaIbHOU NeSATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATLHON Cpeae;

6) PK0JIOTMYeCKOro BOCIIMTAaHHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/I0pOBOrO M 0€3011acHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUi OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3ZHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYECHUH XHUMHH, IS PElICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYpBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH WX pelIeHus
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUYECKOI0 MBIIUIEHHS, YMEHHUSI PYKOBOJICTBOBAaTLCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX Pe3YJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TUNOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPEICTaBIEHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHbIE ydeOHbIE JeWCTBUS (IIO3HABaTENbHBIE,
KOMMYHHMKaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/bHBIE YHMBepPCcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIEHU TP OCBOCHUM 3HAHWI:
pacKpbIBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAHUSA M KPUTEPUM Ul KiAcCU(pUKALUU
XUMHYECKHMX BEIIECTB U XMMHUYECKUX pEaKlui, yCTaHaBIUBATh MPUUMHHO-CIIEJICTBEHHBIE CBSI3U
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHUE NMPUMEHATh B Mpollecce MO3HAHUSA MOHATHS (IPEIMETHbIE U MEeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH IHIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMH4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOW peaklud — TPU pPEIIeHuHd Y4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKH H3YyYae€MBbIX OOBEKTOB — XMMHUYECKHX BEIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa I103HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHHIO, OpraHM3allud U IPOBEICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a XO/I0M IPOLIECCca, CAMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZEp)KaHUsA, CIpaBOYHbIE I0OCOOMs, pecypchl VIHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTh pa3IMuHble METObl U 3aIPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHHs yU€OHBIX U 03HABATEJIbHBIX 3a/1a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBIaJJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMalll M WIUIIOCTPUPOBATH pEIIAEMbIE 3a/1a4d HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSMU;

YMEHHUE HCMOJIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NeSTeIbHOCTH HH(POPMALIMIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleW NPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC yHHBepCcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauajora M (WJIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl TO3HABATENBHOMN JAEATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAejNaTh IPE3CHTALMI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENbCKON N1€ATEIbHOCTH MpPU PELICHUM BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, ONpe/esieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIe 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M I03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBI AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4€TOM IIOJIy4eHHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATE COOTBCTCTBHEC IMOJIYYCHHOI'O pEe3yjibTara 3asIBIICHHOM e,

YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPeIJlaraéMble B YCIOBUH 3aJJaHUMH.
MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJACpIKAHMUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/IC$I HAay4YHbIC 3HAaHHsA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ, CHGHI/I(i)I/I‘IeCKI/Ie JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUJbl JACATCIBHOCTU IIO IIOJTYYCHHUIO HOBOI'O 3HaHUA, €ro

HHTEpIIpETALIUN, HpCO6p330BaHI/IIO U IPpUMCHCHUIO B pa3JIMYHBIX y‘IC6HBIX H HOBBIX CUTyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX NOHATHH: aTOM, MOJIEKYJIa, XUMHUYECKUN
9JIEMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMecCh (OZHOpOIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJsipHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHYECKOTO
DJIEMEHTAa B COCIMHEHHWH, MOJSIPHBIM OO0BEM, OKCHM, KHCIOTa, OCHOBaHHUE, COIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IOKEHUs], PEAKI[UN 3aMELICHUS, PEaKIU
o0MeHa, K30- U SHAOTEPMUUYECKUE PEAKIUH, TETIOBOM 2PPEKT peakluu, Aapo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJIsipHasi KOBAJIEHTHAs CBs3b, MOHHAs CBS3b, WOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATUM U MPUMEHATH 3TU
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (OpMy:n BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. . MenpaeneeBa: 1€eMOHCTPpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHnss B [lepmonnyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuyHyro @opmy Ileproguueckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
00o03HaueHusI, KOTopele UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
aneMmeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oO0Ilee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

sbdexry);



XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIacCOB, TOATBEpP)KAAs  OINKMCAHHE IPHUMEPaMH  MOJCKYISIPHBIX  ypaBHCHUIA
COOTBETCTBYIOIINX XUMHYECKHX PECAKIIHN;

IPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBHCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH HPOTEKAHMSI XUMHYECKHUX MTPEBPAILCHU B PAa3INYHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChl BCHICCTB, MAaCCOBYIO
JOJIF0 XUMHYECKOT0 AJIEMEHTa 110 ()OpMyJie COSANHEHHs, MacCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJAMUTH PACUETHI IO YPABHEHHIO XUMUYECKOI PeaKIHy;

MNPUMCHATH OCHOBHBIC OIICpalnun MBICIIMTEIbHOM ACATCIIbHOCTH — aHAJIU3 U CHHTEC3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALMIO, BBISBICHUE MPUYUHHO-
-CJIC/ICTBEHHBIX CBsI3€il — JUISl M3Yy4YCHUsI CBOMCTB BELIECTB M XMMHYECKUX DPEaKIUH,
CCTCCTBCHHO-HAy4YHBIC  METOJbl  II0O3HaHUS  —  HAONIOJICHWE,  W3MEpeHHe,
MO/ICJIUPOBaHKE, IKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIH );

CIIe/IOBaTh TpaBWJIAM IOJIb30BAHUS XUMHYECKOW TMMOCYIOoW U  J1abOpaTOpHBIM
000pyJOBaHUEM, a TAaKXKe MpaBUIIaM OOpAIICHHs C BEIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMH O BBIMOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHIO
¥ COOMpaHHIO Ta3000pa3HbIX BellecTB (BOAOPOAA M KHUCIOPOIA), MPHUIOTOBICHUIO
PacTBOPOB C ONpPEEIEHHON MacCOBOIi 10JIell PACTBOPEHHOIO BEILIECTBA, [UIAHUPOBATH
U TPOBOJUTh XMMHUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB ILEIOYCH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTD y OOYHAIOIIKUXCS YMEHUM:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBOU 3()(EKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, HIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEaKIUU,  OKHUCIHTEIb,  BOCCTAaHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYecKas), KpUCTAJUIMUecKas peleéTKa, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakluH, IPEeAebHO JIOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHUM M MPUMEHATH OTU
MTOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHUM;

UCIOJIb30BaTh XUMHUECKYI0O CHMBOJIHMKY JJISi COCTaBIeHHMS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpPENEATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKMX DIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBs3M (KOBaJEHTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPAaX HEOPraHWYECKUX COECTUHEHHH, THI
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOTIO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona . . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATUS «rjaBHas mnoiarpynna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpymnma)», Mameie ¥ OOJBIINME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKOH Tabnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCiIo AMEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB U TJIABHBIX MOJArPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOImMEe W cHenu(uyYecKrne XHUMHYECKHE CBOICTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS pPEeaKLMi HOHHOTO OOMEHA, ypaBHEHUS PEaKlUid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEX]y BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLuil;

IIPOrHO3MPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIuu;

coOnrofaTh TMpaBuia TMOJB30BAHHUS XMMHUYECKOM TMOCYIoi u  1abopaToOpHBIM
o0opy/noBaHUEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacno3HaBaTh OIBITHBIM IMYTEM XJIOpPHUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJW3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUMHHO-CIEACTBEHHbIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHUEe, MOJEINPOBAHUE,
DKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

bubnunorexa LIOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | 0 0 bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
I1 1
2 OHSTHE O METOJIaX MTO3HAHUS B XUMHUHU 0 0 hitps:/m.edsoo.ru/fi0d227c
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U TIPUEMBI bubnuorexa [JOK
3 1 0 0.5
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucreie BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK
4 . 1 0 0
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «II’)a3 eJIeHNe cﬁeceﬁ (Ha mpumepe 1 0 0.5 bubmmorexa LHOK
A . pUMEp ' https://m.edsoo.ru/ff0d28c8
OYUCTKHU OBapEHHOU COJIN)»
bubmuoreka [JOK
1
6 ATOMBI H MOTICKYJIEI 0 0 https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | 0 0 bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
I1 1 0
8 DOCTRIC H CTOMHDIC BEIIECTBA 0 https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
A - 1 0
? TOMHOMOICKYIFpHOS yreHme 0 https:/m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BELIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTydeHHUs KHCIIOpOia B
23 J1a00paTOpUH ZILIH OMLIH_UIGH}:;{OCTI/I bubmoreia HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 o a, CITOCOOBI lro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa Mo ero M3BeCTHOM bubmmorexa [IOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIEHHbBIE pacTBOPHI. MaccoBas bubmmorexa [OK
n PacTEOPRL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 1

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakunu https://m.edsoo0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuorexa [JOK




«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011cHIE 1 | bubnunoreka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 0 0 bubmmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBS3U U THIIBI | 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 0
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 0 0 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 0 0 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpHl, BAUAIOLIUE HA CKOPOCTh 1 0 0

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopust 2IEKTPONIUTUYECKOU
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS Eubmorexa IIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuorexa [JOK

20 «TonyueHne COMAHON KUCTOTHI
YHCHHE oIl ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
buznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, MOJIyUYCHUE B
i hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorexa LHOK
i > 1Y https://m.eds0o.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmmorexa [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Oxeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (b(i)I/I:SI/I(IIGZ‘,KI/Ie " bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂzecéle U XUMHUYECKHE bubnmorexa LIOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yriieKuciaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTrueckas pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael 156
€CIIM OJWH U3 PEAreHTOB COJNCPIKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TaJlIo
T PPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubnnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa LIOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /101U BbIXOJa NPOAYKTa
peakuuu
61 O06o01eHre U cucTeMaTru3aIus bubnuotexa [JOK
3HaHUU https://m.edsoo.ru/00ael1750
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
crucTemMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

IMa6puensu O. C.,Octpoymona N.I'. «Xumus» 8 knacc, «IIpocsemenne», 2021 rox;
["abpuensn O. C., Octpoymosa N.I'. «Xumusa» 9 knacc, «IIpocsemenne», 2021 rox.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

bubmuoteka [{OK https://m.edsoo.ru/ff0d210c

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/ff0d210c

bubmuoreka I{OK https://m.edsoo.ru/

OnekTpoHHOE nepuoaudeckoe uznanue https:// proskolu.info
TectoBbie u rpaduyeckue Matepuansl o xumu https:// infopmika.ru
OJEeKTPOHHBIN y4eOHUK «OCHOBBI 0011el 1 Heopranuyeckoi xumumn» https:// alhimikoV.net

MuoronpenmerHas onumnuaaa «tOusie TananTeivhttp://olymp.psu.ru/
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