MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIIN
MyHuuunajabHoe Ka3eHHOe 0011eo0pa3oBaTe/ibHOe yUpe:KIeHne

OCHOBHas 0011eo0pa3oBaTe/ibHAA LIKO0JIA ¢.3arapbe

MKOY OO c.3arapse IOpbsinckoro paiiona Kuposckoii o61actu

MoanucaHo YTBEPXIAIO
Onbra LPOEOI

ArneKceeBHa noanvcbto: Onbra
KocTbinepg /\ieKceesHa O.A. KocTbineBa

KocTbinesa
[Tpuka3 ot 30.08.2024 r. Ne 79

JIMpeKTOp MIKOJIBI

PABOYAS IPOTPAMMA
(ID 4889888)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

JU1s1 oOyuaromuxcs 8 — 9 kimaccon

c. 3arapne, 2024



MNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa o XuMuu Ha YpPOBHE OCHOBHOI'O OOIIIEr0 00pa30oBaHMsI COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbBI OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMHU MpernojaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YEOHOTO TpEIMETa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpKAHUE, IPEIyCMATPUBAET paclpeiesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHE 10 pa3jiesiaM U TeMaM IPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYI0 IOCIEI0BaTEIbHOCTh
W3YYCHHSI XUMHUHU C YUIETOM MEKIIPEJIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXcs, OnpeaesseT BO3SMOXKHOCTH TpeaMeTa JUis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yJbTaTaM 00ydYeHHs] XUMUU
Ha YpOBHE IIeJIe W3y4YeHUs TpeJAMETa U OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOM
JESTEIBHOCTH 00YYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepiKaHusl.

3HaHHE XUMUH CITY>KUT OCHOBOH A1 (pOopMHpPOBaHUS MUPOBO33pEHUSI 00yUaIoIIEerocs, ero
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMK BEIIECTB B MPUPOJIE, O IMYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHUSI.

W3ydyeHne Xumuu:

CIOCOOCTBYET peaiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KYJBTYPbI JITYHOCTH, €€ 001IeH 1 PyHKITMOHAITBHONU TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydJaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl ~ NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, Tak U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJarOIIIXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTHUYECKOE 0Opa3oBaHUeE
00ydaronuxcs.

JlanHble HampaBJieHUsT B OOYyYE€HWHM XUMHH O0ECIIEUMBAIOTCS CHEIU(UKON COASpIKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBJISETCS TENarorTMYecKd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMUU Ha OMPEIETIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOW XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coiepaHus MPOrpaMMbl MO0 XHUMHUH cPOopMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoAa K e€ usydenuto. CoaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl MO MPUHLHUIY IOCIEJOBATEIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— Mpe/CTaBIEHUH 00 NEKTPOIUTUYECKOHN TMCCOLMALIMN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIMU OOBSICHEHHS W TIPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mnporpamMMmbl IO XMMHUHU CIIOCOOCTBYET (DOPMHPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HAaHUIO U METOJIaM I03HaHus B Hayke. M3yuenue xumun
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu n3yueHnn XUMUN TPOUCXOAUT (OPMHUPOBAHNE 3HAHUI OCHOB XUMHUECKOHN HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YUYEHHUH BELECTB M XUMUYECKUX pEaKLui, B
(GOopMHpPOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEeMaTHYecKoe MpHuoOIIeHue oOyvaromuxcs K
CaMOCTOATEIIBHOM  ITO3HABATEIIBHOW  JEATENbHOCTH, HAy4YHBIM  METOJaM  IIO3HAHWs,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOy4YaloIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMYHBIX BUJOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPaA, HCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE TNPH H3YYEHUU XHUMHMH, TNPUMEHATh HUX MpU pelieHuH mpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IeHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKU SKOJIOTMYECKH I€1eco00pa3HOro MoBeNeHUs B OBITY U
TPYIOBOM [JEATEIBHOCTH B LIEJIAX COXPAHEHMs CBOErO 3J0POBbS M OKPYKAIOIIEH IPUPOIHOU
Cpensbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYETOBEYECKHX LEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTH AaJbHEHIIero 00yueHusl.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/JbHbIe XMMHYECKHE TTOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME Hayk. Tena u
BelecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosHue BemniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKyIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U cllOKHBIE BEelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHas
Macca. MaccoBast 1011 XMMHUYECKOI'O JIEMEHTA B COCMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIMYECTBa, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMyiiaM XUMHUECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Knaccudpukaums XMuMUYECKUX PEaKnui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenn.

3HAKOMCTBO C XMMHYECKOH MOCy/0#, npaBuiaMu paboThl B Jab0OpaToOpuu U NpuéMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE M KOHJIEHCAIIUS BOJIbI) U XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, HabtoieHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pa3fiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHuH, B3auMojeicTBue sxenesa c pactBopoM coiau meau (), m3ydenume cmoco6oB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISLINS,
xpomatorpadus, TpoBeIEeHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIOIeHHEe U  OINHCaHue
pEe3yJabTAaTOB MPOBEJIEHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHHE
MoJIeJIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€eMEHT W IpOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoze, Gu3nueckue U XMMHUYECKHE CBOMCTBA (peaKIHK TOPEHHS).
Oxkcunel. Ilpumenenue xucnopoma. CrocoObl TMONy4eHUS KUCIOpoJda B Jaboparopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJAE,
duznyecKre 1 XUMUIECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHusl. KucioTel u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBILLICHHBIE PacTBOpPbL. PacTBOpUMOCTh BellecTB B Bojae. MaccoBas [0 BEIIECTBA B
pacTBope. XUMHUECKHEe CBOMCTBa BOoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHnid. Oxcunwl. Kitaccupukanus OKCHIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBaHuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckue U XUMHYECKUE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseii. @u3znueckue U XMMHUUYECKHE CBOMCTBa coieid. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEIeNICHUE CONEPKaHMsI KHCIOPOoJa B BO3/yXe, MOJIydeHne, cCoOupanue,
pacro3HaBaHUE M M3y4Y€HUE CBOICTB KHCJIOPOJa, HAOIIOJEHHE B3aMMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3llaMid OKCHIOB M ONHUCAaHHE HMX CBOMCTB, MOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3yueHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), MCCIEAOBAHUE OOpPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3anmojeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTaslaMH,
peaKUHuil HEUTpalnu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTaJljla IPYTUM U3 pacTBOpPaA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxkunenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanueckass cucrema xumMudeckux siementos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALUKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB J. M. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIHI DJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sanep. MHW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX 3JIeMEHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.



3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U epUOaaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs! CBA3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakuuu.  [Ipouecchb
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YCHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaJUIOB, B3aMMOJICHCTBUE THIPOKCHA
IIMHKA C pacTBOpPaMu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Mesxicnpeomemmuoie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIONINXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, TEOPHsl, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAONIONECHUE,  OIKCIICPHMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYyJa, SJICKTPUUECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3WYECKUE BEITUYUHBI, €AUHUIIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuonuueckuin 3akoH. llepumoanueckass cucremMa xumMuueckux dyemeHtos 1. H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPHOMOB, KaHs, KaIblHUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEeMEHTOB B llepronueckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIEeCTB. XWMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YKUCTy M COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY d((]exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPAaBHEHUS.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 O0OpaTHUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX M TETepOTreHHbIX peakuusx. [lonsrue o
karanuze. [loHsiTHE O XuUMHUYEeCKOM paBHOBecHH. @DaKTOPBL, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON pPEeaKIMH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3jIMYHBIMU BUJAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MPEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBIL.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METAJIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEHIECTB (XJIOpHUIa HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOMIUX IMPHU3HAKUA MPOTEKaHHsS peakiuii MOHHOro obmeHa (oOpazoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C TMOMOINBID KAa4eCTBEHHBIX pEaKlUid Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHHE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHUE, (U3MYeCKHe M XUMUYecKHe cBoMcTBAa. OKCHJIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MOoJdydyeHUs cepHoi Kuciotel. [IpumeHenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3IyXa M BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero Gu3nyeckue 1 XUMUYECKHE
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCIEHH. YTIepo/], AFIOTPOIHBIE MOIU(DUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHE W NPUMEHCHHE. DKOJIOTMYECKHEe MPOoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMIUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, HPUPOAHBIA ra3, He(QTb), HPOAYKTHl HUX IepepadOTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpenacraBieHus o6 okcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xXene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH M HaONo/eHue MpH3Haka eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yueHHE CBOWCTB aMMHUakKa, MpPOBEJCHHE
Ka4eCTBEHHBIX pEaKkIuid Ha WOH aMMOHHA M (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-MOHBl M M3y4YCHHWE NPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJICHHE C TPOIyKIHen
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHMUYECKHUX D3JIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucreme XumMuiyeckux emeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OO1uMe crnocoObl noiayyeHus: MetaioB. IloHATHE O KOPPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, cTpoeHUE UX aTOMOB, HaX0XJI€HUE B Ipupojae. PU3NYECKHUE U XUMHUYECKHUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAJUIBI MarHui M KaiabUui: mnojoxxkeHue B [lepumogmyeckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux sinemeHtoB /J[. U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme xumuueckux osnemeHtoB J[. U.
MenneneeBa, CTpoOeHHE aToMa, HaxoXAeHWe B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4EHHeE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C 00pa3llaMH MeTalIoOB M CIUIaBOB, MX ()U3HMUECKUMU CBOICTBaMH,
U3Y4YEHHE pEe3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOICTB >KECTKOM BOJBI, Ipollecca TOpEeHHs jkKele3a B
KHUCIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajblMs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKCAHKME MPOIIECCOB OKPAIIMBAHKS IIAMEHH MOHAMU HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa n MaTepuansl B IOBCETHEBHOM >KM3HU YeEJOBEKa. be3onmacHoe HMCIoNb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMasi KOHLEHTPaLus
BerecTs, ganee — [1JIK). Poib xumuu B perieHuu 5K0I0rn4eckux mpooiem.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEePUOAMYHOCTh,  HAONIOJECHHE,  AKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHSI, MATCPHUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpPCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.

INNIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA INPOT'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHHA

JJUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE Ppe3yJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTHUTAIOTCS B X0/1¢ 0O0YYEHHsI XUMHUHU B €IMHCTBE YU4eOHON U BOCIIMTATEIbHOM IESITEIbHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMA  POCCHHCKMMH  COIIMOKYJIBTYPHBIMA W  JTyXOBHO-
HpaBCTBeHHBIMI/I IOECHHOCTAMU, HpI/IHHTI)IMI/I B O6IIICCTB€ HpaBI/IJIaMI/I n HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMAIM3AIINN 00YYarOIINXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPa)KAKOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMpPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOr0 BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMAHMS 3HAYCHHS XMUMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OPMAIIUECH O MEPEAOBBIX JTOCTHKECHUIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpoilcTBe
MUpa 1 00IIIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

HpeJICTaBJ'IeHI/IH 0 COIHaAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MCKIINYHOCTHBIX OTHOIHeHI/Iﬁ B
KOJIJICKTHUBE, KOMMYHPIKaTI/IBHOﬁ KOMIICTCHTHOCTH B O6HICCTBGHHO HOHe?;HOﬁ,
y4eOHOMCCIICIOBATEIbCKONW, TBOPUECKOW U JIPYTMX BHUJAAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIbHOCTH TIPU BBIMTOJIHEHUH YUYE€OHBIX, TO3HABATEIILHBIX 33134,
BBITIOJTHCHUN XHMHWYCCKUX BKCHepI/IMeHTOB, CO3JaHun y‘Ie6HBIX HpOCKTOB, CTpeMJ’IeHI/Iﬂ K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘Ie6HOI\/'I JACATCIIbHOCTH, TTOTOBHOCTH
OIICHUBATh CBOE IOBEICHUEC W TIOCTYNKM CBOUX TOBApPHUIICH C TO3WUIMM HPABCTBEHHBIX WU
MPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHI MOCTYKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHYECKHE  TMPEACTABICHHS O BEHIECTBE M  XHMHUYECKOW  PEaKIlvH,
COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKW U COCTAaBIAIOLIUE OCHOBY ISt
NOHMMAaHMUS  CYIIHOCTH HayyHOW KapTHHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBA3SX YeJOBEeKa C MPUPOMHOM Cpefoi, 0 poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHA;



MO3HABATEJIbHBIC MOTHUBBI, HANpPABJICHHBIC HA IIOJYyYE€HHWE HOBBIX 3HAHWUW IO XUMUH,
HEOOXOUMBIC JIJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSATENBHOM paboTHI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEPATypOH, JOCTYIHBIMH TEXHUYECKHUMH CPEACTBAMU
WH(OPMAITMOHHBIX TEXHOJOTHIA;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HaIIPaBJICHHOCTH M YPOBHS OOYyYCHHS B JAJIbHEHUIIICM;

4) hpopMHUPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKHU3HH, OTBCTCTBCHHOI'O OTHOLIICHUA K CBOCMy 3I[OpOBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KW3HHU, OCO3HAHHWE TMOCIEACTBHA W HENPHUITHE BPEIHBIX
NpuUBBIYEK (YHNOTpEOICHUSI alKOrojs, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIOJICHUS
npaBusl 0€30MacHOCTU MpPH OOpAallleHUU C XMMHYECKHMMH BEIIeCTBAMU B OBITY M peaibHOU
JKU3HU,

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3y4eHHUI0 MpodeccHii 1 TpyAa pa3IndHOro poja, yBaXKEHHE K
TPyoy ¥ pe3yiabTaTaMm TPYAOBOM MAEATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHMW 10 XUMHUHU, OCO3HAaHHBIM BBIOOp MHIUBUIYaJbHOW TpPAEKTOPUU
MPOJOJDKCHHST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUHN, TOTOBHOCTH aJJaITUPOBATHCS B TPO(ECCHOHATLHOM cperie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 M Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TCUXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS pU padOTe C BEIIECTBAMH,
a TaKKe B CUTYalMIX, YTPOKAKOIINX 310POBBIO U )KU3HU JIHOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJlydaeMble MpPU H3YyYEHUH XUMHH, IJIS PEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOIHON CPEIOif, ISl IOBBIIIEHHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJOTHYECCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
HOCpeI[CTBOM METOJ0B XHUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUA, YMeHI/ISI pYKOBO}ICTBOBaTBCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHON MTPaKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B COCTaBC MeTaHpeﬂMeTHBIX pCSyJ'II)TaTOB BbBIACIAOT 3HAYUMBIC JIS1 (i)OpMHpOBaHI/ISI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIMUIM, THIOTe3a, (akT, cUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPhIE UCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHIE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpcalbHble yueOHble NEHCTBUS (II03HaBaTEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATHBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHHPOBAHUIO U OCYIIIECTBICHHUIO YUEOHOH 1eATeIHbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble Jornyeckne aelcCTBUSA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TIPH OCBOCHHHM 3HAHHI:
packpbIBaTh CMBICI XMMHMUYECKHUX MOHATHM (BBIAENATH UX XapaKTEpHbIE IPU3HAKH,
YCTaHaBHI/IBaTI: B3alMOCBA3b C I[pyFI/IMI/I HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATUS OJIA OGT:SICHGHI/I}I
OTIENbHBIX (AKTOB W SBJICHUMW, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS KJacCU(DUKAIIUN



XMMHMYECKHX BELIECTB M XMMUYECKUX PEAKIIMHA, YCTaHABIMBATh IPUUYMHHO-CIICACTBEHHBIE CBA3H
MEXIY 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTHBHEIC,
110 QHAJIOTUH ), I€TaTh BBIBOJBI M 3aKIIIOYCHHUS;

yYMEHHE NPUMEHATh B MpOLEcce MO3HAHUSA MOHATHS (IPEIMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XMMHH, MPeoOpa3oBbIBaTh LIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
XuMHu4Yeckass (GopMysna M ypaBHEHHE XHMHYECKOH peakluud — NpU pElIeHHH Y4eOHO-
IIO3HABATENBHBIX 334a4, C Y4YETOM OSTUX MOJEIBHBIX IPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SBICHUAX.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

YMEHHE HCIOJb30BATh IOCTABJICHHBIE BONPOCHl B KayecTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

nproOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3AaLUU M MPOBEICHHUIO YYEHHYECKHUX
9KCHEPUMEHTOB, yMEHHUE HA0II01aTh 32 X0A0M IPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yabpTar, (GopMyIUpoBaTh OOOOMIECHHWS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTAHHOM padoTe.

PaGora ¢ undopmanmeii:

yMEHHUE BbIOUpPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIUIO Pa3INYHBIX BUJOB
¥ GOpM MPEICTABICHHS, TOTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE MPUMEHATh Pa3IMuHble METO/Ibl U 3alpOoChl MPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS yUE€OHBIX U MO3HABATEIBHBIX 33124
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH WCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJIbTYPOH aKTHBHOT'O MCIOJIb30BAHUS Pa3IMYHbBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpMy mpeacTaBIeHUs
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uku 1 UX KOMOUHAILUSAMU;

yYMEHHE HCMOJIb30BaTh U aHAIM3MPOBaTh B Ipoliecce yueOHOM M HccienoBaTelbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY KaIOIIe TPUPOTHON CPEJIbI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

YMEHHUsl 3aJaBaTh BOIpPOCH (B XoAe Juanora M (WiIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTh MOJyYSHHBIE Pe3yIbTaThl MO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIIepUMEHTa (Ja0OopaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUsl y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIIEIOBATEIbCKON JIEATENIPHOCTH TPH PEIICHHH BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE yd4éra
0o0IIMX WHTEPECOB W COTJIAaCOBaHMS MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC



LITYPMBD», KOOPAUHALMA COBMECTHBIX ACUCTBHUMU, ONPENEICHUE KPUTEPHUEB IO OLICHKE KadyecTBa
BBITIOJTHEHHOW PabOTHI U IPyTHE).

PeryasituBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LU ACSATEIbHOCTH, IINIAHUPOBAaTh, OCYIECTBIIATD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENIBHOCTh, BHIOMPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA QJITOPUTM IEHCTBUM IIpU
BBIIOJIHEHUM 33JaHUN C yd4y€TOM IIOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O pe3ysbTaTa 3asBJICHHOM LIEIH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB IO OCBOEHHUIO OO0S3aTEILHOIO COJACpPXKAHMUA,
YCTAHOBJICHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
0o0yJaromuMuUCsl Hay4yHbIE 3HAHUS, yYMEHUS M CHOCOOBI JCHCTBHM, creHupUUEcKue JUIs
npeaMeTHoW oOnactu «XHUMHA», BUIBl ACSITEIBHOCTH IO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konHuy oOydenus B 8 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XMUMHUYECKOTO
3JIEMEHTAa B COEJIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCICHMSI, XUMUUECKasl peakius, KjJacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKIUi 3aMEeLICHUs], PeaKIIuU
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aTOMHas OpOMTanb, PagHMyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalMsl) B pacCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX INOHITHM U TIPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILIECHUN;

® UCMOJb30BATh XHMHUUYECKYI0 CHMBOJIMKY JUIS COCTaBJIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e OMNpeneNnsaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMysaM, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cmblch Ilepumoanueckoro 3akona [[. M. MenzeneeBa: n1eMOHCTpHUPOBATh
MOHMMAaHHE MEPUOJNYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOIaJipo;

e ONUCHIBaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonndeckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHas moArpymnmna (A-rpynma)» u
«nobounas mnoarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
0003HaueHusl, KOTopble UMerTcs B Tabmuue «llepuonndeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHYECKMX JJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO JJIEKTPOHOB H
pacnpeesieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
apdekry);

XapaKkTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIAaCCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUs XMMUYECKHUX MPEBPALLCHNUIN B Pa3IMUHBIX yCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

IPUMEHATh OCHOBHBIE ONEpAallMU MBICIUTENBHOM NEATeNbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AIHI0, KIAacCU()UKALMIO, BBISBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsi3el — Ul M3Y4YEHHUs CBOMCTB BEIECTB M XMMHUYECKHX PEAKIMA,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IIO3HaHUS  —  HAONIOJEHHME,  HM3MEpEeHHeE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

ClIeZIOBaTh MpaBWJaM TIOJB30BAHUS XMMHUYECKOH TOCYyIOM M J1abOpaTOPHBIM
00opyZOBaHHEM, a TaKXke IpaBWiIaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB IO MOIYUYEHHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOJAAa M KHUCIOPOJA), NMPUTOTOBIECHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IEJIOYeH U
KHCJIOT C TIOMOIIBI0 UHIUKATOPOB (JIakmMyc, (peHondTanenH, MeTUIIOPaHXK U APYTHE).

K xonuy oOydeHus B 9 kJacce mpeIMeTHbIE pe3yslbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaklIud HOHHOrOo OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIuHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMYecKas), KpUCTaJuIM4YecKas pemeérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUUu, NpPEIeNbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBICHHMsS (OpMYJ BELIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIN;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCJIEHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX Pa3]IM4YHOIO COCTaBa, NMPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCcy COeIMHEHMH Mo (opmysaMm, BHI XMMHUYECKOH CBS3U (KOBaJEHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH



dbopmyiie, xapakTep Cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu30BaTh TaOnuuHyo dopmy Ilepuoamaeckoit
CUCTeMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynmna (A-
rpymma)» u «nobounas moxarpymma (b-rpynma)», Manmeie ¥ OONbBIIME TEPUOMIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajbIX MEPUOJI0B U TJIABHBIX MOJATPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE AIIEMEHThI, HEOPraHNUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTAaBY YUYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMUALIMU KHUCIIOT, IIEI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUSI PEaKUii MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKON CBSI3M MEXIy BeIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITHUX PeaKIluii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKUX MPEBPALLIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIONIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkuu;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyIoll u  J1abopaTOpHBIM
o0opysoBaHHEM, a TaKKe MpaBuia oOpalleHus C BEIIECTBAaMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIMBITOB IO TOIYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMHU, MOATBEPKAAIOIINE KAU€CTBEHHBII COCTaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHar-, (ocdart-,
CUJIHMKAT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI HM3YyYEHHBIX
METaJUIOB, TPUCYTCTBYIOMINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICIUTEILHON JCATEIHPHOCTH — aHAIW3 U CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMIi0, BBISIBJICHUE MNPUINHHO-CIICCTBEHHBIX
CBSI3€M — JUIsl U3YyYEHUS! CBOMCTB BEUIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAyYHBIE METOJbl TO3HAaHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCINPOBAHHE,
AKCIEPUMEHT (peaibHbINl U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBLH MOTICRY 5L https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus konmmdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O600IeHHE 1 bubmmorexa [TOK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa HOK
7P N . . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCLI peHHI)IE aCTBOPBHI MH:lCCOBaﬂ bubmmorexa [JOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCU(UKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocof(SLII) OJI q)eHI/Iﬂ XI/IMI/IqZ(I?KHe bubmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHE U CHCTEMATH3AIMS SHAHNUH
m 1 https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJIACCHI HEOPTaHHYECKUX bubmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XAMHYECKHX dJIeMeHTOB. [ToHsaTHE O bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmmorexa [TOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nonmotexa 11

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuoteka [JOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiiriecias cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenne atoMa. XUMHUUYECKas! CBS3bY

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

bu6mmoreka [IOK
I 1
66 O000111eHE U CUCTEMATH3AaIU 3HAHUI https://m.edso0.ru/00adb33c
. bubnmoreka [JOK
67 O000111eHE U CUCTEMATH3AaIU 3HAHUI 1 https://m.edso0.ru/00ad9ch?
. bubnmoreka [JOK
68 O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

6 Knaccudukanus xumMmuaeckux 1 bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA bubnmorexa LOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpEeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMAaTH3aIHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XmopoBoaopoa. CoJisiHast KHCIIO0Ta, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUYCHUE U
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHre aMmmMHuaKa, U3y4eHue ero bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAODP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

p L https://m.edso0o.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoIa
40 Kpemnwuii u ero coenuuenus bubnmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo0.ru/00ael156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XUMHUYECKUX PEaKIil buGnnorexa LIOK
yP AR, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefUHEHUA Kb bubmaorexa [IOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XKEcTKoCTL BOABI M METOEI €€ bubmmorexa [TOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxuHelmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakuu
61 O06o011eHre U cucTeMaTHu3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
MTOBCETHEBHOM KU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 O06o0menre U cucTeMaTru3arus bubnmnoreka [JOK
3HAHUHU https://m.edsoo.ru/00ae0d0a
67 O06o001IeHre U CHCTeMAaTH3aIINS bubnmoreka [JOK
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3HAHUI

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

68

O000111eHNE U CUCTEMATU3 AL
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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