MHWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOW ®EJNEPAIIMN
MuHHCTEPCTBO 00PA30BAHUS U MOJIOAEKHOM MOJUTHKHI

CrepaiioBckoii 001acTH

MBOY COII Ne 5

PABOYASI IPOTPAMMA
(ID 2696471)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

U1 oOygaromuxces 8 — 9 Kiraccos

r. Pesk 2023



INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIIEr0o 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUHU MPENOJIaBaHusl Y4EOHOTO MpeIMeTa « XUMHUS»
B 00pa3zoBaTeNbHBIX Opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEACTABICHUE O MENsAX, OOIEeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUSA OOYyYalOIIUXCS CpPEICTBAMH Y4eOHOTO
npeamera, YCTaHABJIMBAET o0si3aTeNbHOE PEeIMETHOE coziepKaHue,
MpeaycMaTpPUBAET paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TeMaM IMPOrpaMMbl O XHUMHUH, OIPENETSAECT KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU CoJIep KaHMUs, PEKOMEHTyEMYIO
MOCJIEA0OBAaTEILHOCTh  M3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro TMporecca, BO3PaCTHBIX
OCOOCHHOCTEH OOydYaromuxcs, ONpeAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbTaTam oOy4eHHSI XMMUHU Ha YPOBHE IeJIe U3ydeHUs MPeAMETa U OCHOBHBIX
BHJIOB Y4YEeOHO-IIO3HABATEILHOW JEATEILHOCTH OOYYaloIerocs II0 OCBOCHHIO
y4eOHOT0 Co/IepKaHUsI.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
HHEPrud M 00 HBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00agbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSL UEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXPAHECHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPbI JUYHOCTH, €€ 001IeH U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSTENBHOW Y4eOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIENOBAaTEIbCKUX YMEHHUM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(YECCUOHATBHOMN JAEATEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHOHAYUYHON I'PaMOTHOCTH 00YYaIOIUXCS;



crocoOCcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO--
Hay4YHBIM 3HAHUSM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHUS B OOYYCHHH XHMHUH OOCCIICUMBAIOTCSA CICTIM(PUKON
COJIep)KaHHs  y4eOHOTO  TpeJAMeTa, KOTOPBIH  SIBISETCS  IeIarorm4ecKu
aJanTHUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMPEIEeTIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CHCTEMbI IEPBOHAYAJIBHBIX IOHSITHH XHWMHH, OCHOB
HEOPraHMYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSTUM
OPraHUYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH CPOpPMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Mojxoaa K €€ uzyueHuro. ColepkaHue CKJIAIbIBACTCS W3 CHUCTEMBbI
MOHSTUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiuu. OO0€ OTH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIUILY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHYECKHUX IPEICTaBICHUM
Pa3HOI0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona JI. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 JJICKTPOIUTUYECKON JUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckrue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MTOJTYYCHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS ITOCICAOBATEIBLHO OT OJHOTO
YPOBHS K JPYyroMYy, BBITIONHAA (QYHKIMM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YeHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABICHUS O XMMUYECKON COCTaBJIAIOLICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHWsI B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHUM M3 paHee M3YUYCHHBIX YYEOHBIX NpeaMeToB: «OKpyKarolmuil Mup»,
«buonorus. 5—7 knacce» U «PuU3UKaA. 7 KIaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKu Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIeSITEILHOCTH YeJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHWU CHUCTEMBl XUMHYECKUX
3HaHUW — BaXKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX TMOJIOKEHUMH,
JIOCTYIHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHHMS TIPpU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-IO3HABATEIIbHOM M y4eOHO-MCCIIEI0BATEIbCKON
JESATETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITIOBCEHEBHOM KU3HU.

[Ipu u3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3Ha4YCHUE MPUOOpENU TaKue 1EeH, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO PEUICHUN,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA CHCTEeMaTH4ecKoe MpUOOIleHUE
oOy4Jarommxcsi K CaMOCTOSATENIbHOW TMO3HABATEIbHOM JESITEIBbHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUatOITUMUCS
OMbITa Pa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMS M CaMOIO3HAHHUS, KIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE s
Pa3IMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanne o0meH G(YHKIIMOHATBHONH W €CTECTBEHHO - HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHITH M OICHUBATH SIBJICHUS
OKPY’KaIOIIEro Mupa, MCIHOJIb3ys 3HAHUS M OMbBIT, MOJYYCHHBIC MPU H3YUCHUU
XUMUHU, TPUMEHSATHh WX MPU PEHICHUU MpoOJeM B TOBCEAHEBHOW KU3HU U
TPYZIOBOH JESITEIbHOCTH;

— ¢opMmupoBaHHEe y OOYy4YalOIIMXCA TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl I[EHHOCTM XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTUYECKU
1€JeCO00pa3HOro MOBENECHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IENAX
COXPAHEHMS CBOETO 30POBbs U OKPYKAIOLIEH IPUPOIHON CPEJIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIHTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouiisi M HAMPABIEHHOCTH JajJbHEHIIETro
oOyueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3Y4YEHUS XHMHH HAa YPOBHE
OCHOBHOT'0 00111eTr0 00pa3zoBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUME OBYUYEHUA

8 KITIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

IIpenmer xumuun. Ponp XMMuM B )KU3HU 4Ye€I0BEKa. XMMUS B CUCTEME HayK.
Tena wm BemecrBa. PU3MYECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHe 0 MeTonax mo3HaHuWs B XUMHUM. UUCThIE BelllecTBa U CMECH.
CriocoOnI pa3aeneHus cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpoCcThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAasE aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40Ji1 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUU.

KomnuecTBo BemecrBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKUE U XMMHUUYECKHUE SBICHUSA. XUMHUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COSTUHEHUS, PA3I0KEHNS, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpallieHus ¢ JIabopaTOpHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
(bU3NYeCKNX CBOWCTB O0O0pa3lOB HEOPTaHWYECKHX BEIICCTB, HAOIIOACHHE
¢busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHME CBEYM, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJa C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3noKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopom coiu meau (1),
U3Y4YEHUE CIOCOOOB Pa3JEeNeHMs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIIAINSA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPCHHOU
CONiM, HaOMIOJCHWE W  ONUCAaHUE  Pe3yJbTaTOB  IPOBEICHUS  OIIbITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapocTepHEBBIX).

BaxHeillne npeacTaBUTEId HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3lneMEHT U MpPOCTOE
BelecTBo. Haxoknenue kucimopoga B mpupoie, (PU3MUYECKHE M XUMHUYECKUE
cBoictBa (peakiuu ropeHus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIYYeHHUsS] KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHCIopoaa B ipupojie. O30H — aJuIoTpoIiHasi MoAU(pUKAIUs KUCIOPO/a.

TennoBoil 3p(HEKT XUMHUUYECKOW peakiuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peaKiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpoctoe BeniecTtBo. HaxoxkaeHune Bomopona B
npupone, GU3MYECKMEe ¢ XHWMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonydeHusd. Kuciorsl u conmu.

MomnspHbiii 00bEM ra3oB. Pac4éTel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacpllieHHbIE M HEHACBIMIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpE. XUMHUECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponbp pacTBOpOB B mpupose M B KU3HU YenoBeKa. KpyroBopor BOAbl B IIpUPOE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIAHBIX BO/I.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Kiaccuduxanus
OKCHUIOB:  coieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEepHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Du3nyeckue U XUMHUYECKUE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudpukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE UM XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenkinarypa kucinor. @usudeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psn aktuBHoct metamnoB H. H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. Homenkiarypa coseil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tosmyuenue counen.

I'eHeTnueckas CBSA3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAECPKAHUsI KUCIOPOAA B BO3AyXE, MOJIyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBONCTB KHUCIOPOJa, HaOII0JECHUE
B3aUMOJICHMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIEHWe ¢ oOpasllaMH OKCHIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Y€HHE, COOMpaHUE, PACMO3HABAHHE W HW3YUYCHUE
CBOMCTB BoJopoAa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaom memu (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MacCcOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOABI C METAIJIaMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBaHUE OO0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHHUs OKPACKU MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYCH,
u3yueHue B3aumojnecTBua okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, pPEaKIU{d HEeUTpaau3aluy, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHMUM, BBITECHEHUE OJHOTO METaJUla APYTUM K3 pAacTBOpA COJIU, PELICHUE
DKCIIEpUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmue Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aToMoB. XHMMHYECKAs CBSA3b.
OxHCINTEeTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMHUYECKUX dJeMeHTOB. [lonsaTue o
IpYINax CXOJHBIX D3JIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). JIEMEHThI, KOTOpPhIe 00pa3ytoT aM(pOTEPHBIE OKCHJIbI
Y TUIPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuomHas ©  JIuHHOTNEpUOAHAs  (HOPMBI
[Tepuoanueckoit cucrembl xumuueckux 3aemMeHToB [[. . Menneneea. [leprobl
u rpynnbl. Ou3nyeckuil CMBICI ITOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
rPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TeEpBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuognueckont cucremsl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JEMEHTA 10 ero noynoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. . M. MenneneeB — yd€HbIM U
rpaXkJaHWH.

Xumuueckasi cBsi3b. KoBasieHTHas (ToJisApHAsE W HEMOJSPHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBSI3b.

Crenenb  okucineHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iponiecchl okucaeHust ¥ BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHue oO0pas3lioB BEIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBHUE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuy pas3ioKeHHs, COSTUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YUYEHHMH XHMHHM B 8 KIlacce
OCYILIECTBJISIETCST YE€pe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAyYHbIN (akT, TMIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@®usuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUYECKUM 3apsl, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ras, (hU3M4YEeCKUe BEIUYUHBI, €IUHULIBI
M3MEpPEHMS, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buomorus: gporocunres, aApixanue, Onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHYECKasI peaKUHs

Ilepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalusl, KalblUs W HX
COCOUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHABI XUMUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBS3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukarms XuMAYECKUX PEaKIuid MO Pa3TuIHBIM MPU3HAKAM (IO YHCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
M3MEHEHHUIO CTENeHEH OKHMCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 O0OpaTUMOCTH, MO
Y4acTHUIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUECKUE
YpPaBHEHHS.

[lonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOre€HHBIX M T'e€TePOreHHBIX
peakuusax. [lonsarue o karanuse. [loHsaTrue 0 xumMuyeckoM paBHoBecuu. DakTopswl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU W IOJ0KEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE  PEaKIMM,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peakuuu. CocraBnenue YPaBHEHHM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OaliaHca.

Teopust JNEKTPOIIUTUYECKON TUCCOUNALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHu3m OuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHUYECKOU cBsizu. CTeneHs aucconuanuu. CUIIbHbBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiun noHHOTO 0OMeHa. Y CI0BHS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJ€Hl B CBETE TMPEACTaBICHUN 00 IICKTPOIUTHICCKOMN
nucconnanuu. KauectBeHHble peakiiny Ha MOHBL. [IoHATHE O TUIPOINU3E COJIEH.

XumuuecKkuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCII[ECTB — METAJJIOB M HEMETAUIOB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IPOLECCA AUCCOLMALMUA KHCIOT, WIENOYEed U  COJIEH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO  MATEPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKM  TPOTEKAHMs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peaklMH pasyIoKEHUs, COEIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C I[IOMOIWIBKO KAYECTBEHHBIX pPEAKIUMW Ha HOHBI, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1a4.

HeMmeTayibl 4 MX cOeIMHEHHU S

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOSHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOrN€HOB. XHMHMYECKHME CBOWCTBA Ha MNPUMEPE  XJopa
(B3aMMOJEHCTBUE C METalJlaMd, HEMETaJUlaMH, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHMU3M 4YeJIOBEKAa. BakHeuine XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHune u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOaOpO, CTpoeHHE, (HU3HUECKUE U
XUMHYECKUE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnora, (¢uU3MYECKME M XUMHYECKHE CBoiicTBa (oOmime Kak
MPEACTaBUTENA Kjacca KHUCJIOT U crenududeckue). XHUMHUYECKHE pEeaKIuu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJYYEeHUS CEPHOM KHUCIOTHI.
IIpumenenue cepHor KACIOTHL. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCAMHEHHN B TpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KHCIOTHBIC O],
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
(dbuznYecKre 1 XMMUUYECKHE CBONCTBA, MoJlydyeHue u npumeHnenue. Coau aMMOHMUS,
X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (PU3MYECKUE U XUMHUYECKUE
cBOiicTBa (0OlIME Kak TMpeJACTaBUTENS KJacca KHUCIOT U  cleludpuyecKue).
Hcnonp30oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEpaIbHBIX
yao0peHuil. XuMHUYeCKoe 3arps3HeHNE OKPY KAIOIIECH CPelbl COeTMHCHHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukauuu (ochopa, GuMUecCKUe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUUECKUE CBONUCTRBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaYECTBE MUHEPATHHBIX YIOOPEHUM.

Oo6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKUCICHUS.  YTJEepoj,  aJUIOTPOIHbIE
Moau(dUKALUKM, PpACIpPOCTPAaHEHHE B TMpuponae, (Pu3nuecKkue U XUMHUYECKHE
cBoiicTBa. Ancop6Oiusa. KpyroBopot yriepoaa B mpupone. OKCuabl yriieponaa, ux
bu3nueckue ¥ XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIydYeHHE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dexr. YronpHas KUCI0Ta U €€ CONMM, UX (PU3HYCCKHEC W XUMHUYCCKHE CBONCTBA,
noyiiydyeHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHa"abHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTHIICH, STAHOJI, TJINIIEPUH, YKCyCHAs! KUCIIOTa).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
polii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUN.

KpeMHuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOIY4YEHUE U
npumeHenue. CoenuHeHHMs KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucnore. CUIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuui Ikcnepumenm:

W3y4eHUE 00pa3I0OB HEOPTAaHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBIThL, OTpaKaOIIUEe (PU3NYECKHEe M XUMHUYECKHE CBOMICTBa
rajJloreHOB M WX COEJUHEHUM (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  COeOUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca O0YriIMBaHus caxapa Ioj JAeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOThHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW PeaKIuu Ha CyJIb(aT-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3otra, ¢Gochopa MU HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEpUAIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX yIAOOpEHUM, MOydyeHue,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IPOTEKAHUsI, B3AUMOICMCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO
(BO3MOXKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4EeHUE MoJIeTen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dymiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOupaHue, pacro3HaBaHUE U U3yuEHUE
CBOMCTB YIJVICKUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl WM W3YYCHUE TMPHU3HAKOB UX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxHelmme HeMeTaJTbl U UX COCTUHEHUS».

MeTajliibl 4 UX COCAMHEHM S

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJ/NIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepumogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTayundeckas CBsi3b U
METAUIMYECKAST ~ KPUCTAUIMYECKas  PEIIETKA.  ODJNEKTPOXUMUYECKUH  pAX
HaMpsHKECHUH MeTawmoB. OU3NYECKHe U XUMUYECKHE CBOWMCTBA MeTayoB. Oomue
CrocOObl TONy4YeHUs: MeTauioB. [loHsTHE O KOPpPO3WHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuogmueckon cucreme XMMHYECKHX
sanemeHToB /. M. MenneneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHUABI HATpusg MW Kanus. [IpuMeHeHue IIeNnoYHbIX METaVIOB MW HUX
COCJIMHEHUH.

[Ilenouyno3eMenbHbIE METaJUIbl MAarHuii M KaJblMH: IIOJIOXKECHHE B
Ilepronnueckoin cucteMe xumudeckux siemeHtoB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. Pusnueckne 1 XMMUIECKUE CBOWCTBA MarHus
U Kanpuuda. Baxseiliive coeauHeHUs Kaiblus (OKCHI, TUIPOKCH, COJIH).
JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmnroMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxxjacHue B mpupoae. duszmueckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
AITIOMUHHSL.

Kenezo: monoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX JIEMEHTOB /l.
N. MenneneeBa, CTpoeHHE aToOMa, HAaxXOXJAeHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA *kene3a. OKcubl, ruipokcuibl u coiu xxenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMi METAIOB W CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBAMH, M3y4YE€HHE  PE3YyJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOYKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbI[USl W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, ITpOLECCa TOPECHUS Keje3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblHs, AJTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), meau (II), HaGnrOAEHNE W OMUCAHUE TIPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MWOHAaMU HATpHsi, Kalus W KalabUusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'HJIPOKCUAA ATTFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3aJ/1a4 Mo TeMe «BakHenue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYKAKOIIAA cpeaa

BemecTtBa m maTepuanbl B IMOBCEAHEBHOM KU3HM YejoBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinpb npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYKalolleh cpenbl (MpeaenibHas JOMycTUMas
KOHLIeHTpalus BeuecTs, aanee — [1/IK). Ponb xumMuun B pemieHnn 3KOJI0THYECKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Mesicnpeomemmnuie ceasu



Peanuzanius MeXnpeIMETHBIX CBS3€M NMpU WM3YUYCHHH XHMHH B 9 Kiacce
OCYIICCTBJISCTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMX €CTECTBCHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHUH, SBJISIOMUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAay4YHBIM (PakT, TWmore3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, KiaccupuKaius, IepUOJUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPECHHE, MOJICTb, SBIICHUE, ITAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTCPHAIBI.

duznka: marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOIbI, PaTUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUYECKUN 3apsj, NPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs
peméTka, CIUiaBbl, (HU3NUYECKUE BEIUUYUHBI, CIUHHIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTe3, npIxanwe, Omocdepa, IKOCHCTEMa, MUHEPATbHBIE
yAOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE CKOTIAEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIETo
o0pa30oBaHUs JOCTHralTCs B X0J€ OOy4YEeHHMs] XMMHUU B €JAMHCTBE YYEOHOW U
BOCIUTATEIIBHON JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU, IPUHSTHIMU B
oOlllecTBE MpaBWIaMH MU HOPMaMHU TIOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00yUYarOIIUXCSl.

JIn4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMON TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
paclIMpeHue OMbITa IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUYECKON HAayKH B JKHU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU WHMOpManmeit o
MEPEIOBBIX JIOCTHXKEHUAX M OTKPBITUAX MHUPOBOM W OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COLUAIBHBIX HOPMaX MW MpaBWIAX MEKINYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHOUCCIEAOBATEIbCKOM, TBOPYECKOM W APYrUX  BHAAX
JeSTEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3aHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIlECC€ OTOW y4EeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C MO3HUIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WU COCTAaBIISIONINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPENOM, O POJIM XUMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJUMBIC NJi1 OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUI,
MO3HABaTEIbHON, MH(OPMAIIMOHHOW M YWUTATEJIbCKOW KYJIbTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPaAaBOYHOMU



JUTEPATYPON, JOCTYMHBIMU TEXHMUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHIO M TO3HAHMIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOM H  HCCIEIOBATEIHCKOM
NESTETbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHHS B
JaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOIO OTHONIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEJACTBUU W
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aJIKOT0Jsl, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuid O€30MacHOCTH Tpu  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3YyUYEeHUIO MTpoQeccuil U Tpyia pa3inyHOro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW 10 XWMHU, OCO3HAHHBIA BBIOOP
WHIUBUYaIbHON TPACKTOPUHU MPOAOIKEHUS 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccuoHanbHON eSITENbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTh aIalITHPOBATHCA B MPOGECCHOHAIBHON CPEJIC;

6) 3K0J10r149eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI, TOHUMAaHUE LIEHHOCTH 3JJ0POBOrO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HYeCKOMY M TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOIIOJCHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYyallUsX,
YIPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy9aeMble MPU N3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEW MPUPOJTHOU CPEIOH, JJIsl OBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTMUECKUX MPOOJIEM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B IO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wMeTanmpeAMETHBIX pE3yJbTATOB BBIJICISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O ILEJIOCTHOM



HAay4YHOM KapTHHE MHpa, ¥ YHHBEpCaAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHbBIC,
KOMMYHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOphIE 0OOecrednuBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ITUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUS HCMOJIb30BaTh NPUEMBI JOTMUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX TMOHITUN (BBIACIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU IOHSTHSMH), HCIOIL30BATh
MOHSATHS JIJIs1 OOBSCHEHUS OT/IEIbHBIX (PAKTOB U SIBJICHHH, BHIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCUPUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIHM,
yCTaHABIMBATh TMPUINHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JIeJaTh BBIBOJBI M 3aKJIIOUYCHUS

YMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUS (NIPEIMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJ DJIEeMEHTa), XHMHuYeckas GopMmyna M ypaBHEHHUE
XUMUYECKOW pEeaKluu — MPU PElICHUH Y4eOHO-M03HABATENbHBIX 3a7a4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XaPAKTEPU30BATHh CYLICCTBECHHBIC
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILIECTB U XUMUUYECKUX PEaKIuH,
BBIBJSITh  OOIIME€  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U ABICHUSX.

ba3oBble ucciieqoBare/IbCKue 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kady€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KAayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MpUOOpPETeHUE ONbITa 10 IJIAHUPOBAHUIO, OPTraHU3AlUM M IPOBEJICHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHME HaOIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJUpoBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nnpopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJIEPkKAHUS, CIPABOYHbIC
nmocobus, pecypcbl MHTepHeTa), KPUTHUYECKH OIEHUBATh IPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYI0 UH(POPMAITHIO;



yMEHUE MPUMEHSATh Pa3Iu4YHble METOJIbl U 3aIPOCHI NPHU MOUCKE M 0TOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIWMBIX IS BBITOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3374 OMPEACAEHHOTO THITA, TPHOOPETCHHE OMBITA B
00JaCTH  WCTIOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOUPATh ONTUMANIBHYIO (POpMY MpeAcTaBieHus] HHPOpMALIUU U
WJUTFOCTPUPOBATh pEIIaeMble 3aJa4ydl  HECIOXKHBIMA CXEMaMH, JharpaMMaMu,
apyrumu hopmamu rpadUuKu ¥ BX KOMOWHAIIASMY,

YyMEHUE UCIOJIb30BaTh W AaHAIM3UPOBaTh B Tpolecce Y4eOHOH U
UCCJIeI0BATENBCKON JEATENbHOCTH MHMOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HAa COCTOSHHE OKPYKAIOIICH MPUPOTHOMN
CpeIbl.

KoMMmyHuKkaTHBHbIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBUSA:

YMEHHMs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juaiora W (WIM) IUCKYCCHHU) IO
cyliectBy  oOcCyXkaaemMod  TeMbl, (POPMYJIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJTHEHHS TIPE/IJIOKEHHON 3a1a4H;

YMEHUSI  TPEJCTaBIATh  MOJYYCHHBbIE  PE3yJbTaThl  I[O3HABATEIBHOU
JEATENbHOCTM B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeNaTh Mpe3eHTAIUI0
pPE3yNbTATOB BBHIMIOJHEHUS XMMHYECKOTO DKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHUsI y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM W MCCIEOBATEIbCKOM  JESATENbHOCTH  MPU  PEILICHUU
BO3HUKAIOIIKUX TPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUH, OINpEJCICHHE KPUTEPUEB IO OILEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U ApyTrue).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IEIN JACSITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosee d3(PGeKTUBHBIEC CIIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATENLHBIX 3a7a4, CaMOCTOSTEIIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBI aITOPUTM JEUCTBUKM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1M, YMEHHUE
HCITOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, MPEIaraeMble B YCIIOBUHU 3aIaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 0O0S3aTEIHHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepalibHOM paboyeil mporpaMMonu,
BBIICIIIIOT: OCBOCHHBIC OOYYAIOIMMHUCS HaydHBIC 3HAHUS, YMEHUS H CIIOCOOBI



JIercTBul, crnenuduUecKkue JUIA  IpeAMETHON  o0nacTtu  «XHMHUS», BB
JEATeIbHOCTH 1O  TOJYyYEHUI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalnH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHily o0yueHnus B 8 kyiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIONTUXCSI YMEHMUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJA,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAsE U HEOAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JI€MEHTa B COETMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTQ, OCHOBAHUE, COJb, DJIEKTPOOTPHULATEIBHOCTh, CTEINECHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(UKAIUs PEaKlnuid: peaKinu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
oOM€Ha, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiunu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTAllb, PagnycC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAs! CBA3b,
HWOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpoueHTHasi KOHLIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MIPUMEHSITh 3TU MOHSATHUS MPU OMKUCAHUY BEIECTB U X MPEBPAILICHUII;

e HCIOJBb30BAaTh XHWMHUUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

e OIpENESATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENICHb  OKUCJEHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJACcCy COEAUHEHUN MO
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas MW MOHHAas) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT MX MOJoXeHus B Ilepuogmueckoi cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajpo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMUuHyr0 ¢opmy Ilepuomnyeckoit
CUCTEMBl XMMHMYECKHMX OJJEMEHTOB: pa3iuyaTb IIOHATUS  «IJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckass cuctemMa XuMmudeckux snemeHToB [ U.
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, 001iee Yuciio dJIEKTPOHOB
U pacTpe/IeIICHUE UX 0 3JICKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJICMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, MO TETUIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXkKAas OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpPAICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOrO0 »dJeMeHTa 1o ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
0 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JIEATETLHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllio, KiIacCU(pUKaIuio,
BBISIBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJIi HU3Y4YEHHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, EeCTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CleloBaTh  NpaBWJIaM  MOJb30BAaHUA  XUMHUYECKOM  MOCynod
7a00paTOpHbIM  O0OPYJIOBAaHMEM, a TaKXKe IMpaBWiIaM OOpalleHUsi C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITTOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO H COOUpPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEICIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(makmyc, heHondTaienH, METUIIOPAHXK U JIPYTHE).

K xoHily o0yuenus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHUH: XHUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJd, HOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMs, XUMUYECKasl CBSA3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSIpHBI  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEJIEKTPOJIUTHL, JJIEKTPOIMTHYECKAsT IUCCOLMALS, PEaKIUd HOHHOTO
oOMeHa, Karaiu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb, OKHUCIEHUE U  BOCCTaHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKasi), KpUCTANIMYECKass pemeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEeaKUWH, TMPEeaebHO JOMyCTHMAas
koHueHrtpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHSATHUS MPU OMKUCAHUM BEIECTB U UX MPEBPAILLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOpMYyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIEKHOCTh BEUIECTB K
OMpeNeNEHHOMY KJIacCy COEIWHEHUU 1o ¢dopMmysaMm, BHI XUMHYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsg, MeETaJuIMuecKas) B HEOPraHUYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHE: OINKCHIBATH W XAPAKTEPU30BATH
tabmmunyio (opmy Ilepruoamueckold CHCTEMBl XHUMHYECKHX J3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHag mnoarpynma (A-Tpynma)» M «mododyHas
noarpynna (b-rpynma)», manbie ¥ OoJbIIMEe NEPUOAbl, COOTHOCUTH
0003HaYeHUsl, KOTOpbIE MMEITCA B MNEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsija sApa, o0Iiee 4YUCIO DSIEKTPOHOB U
pacnpeneieHue HUX 1O DJEKTPOHHBIM CIOSIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JJIEMEHTOB U UX COCIWHEHUW B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIUu
BEIIECTB, N0 TEIIOBOMY 3P (DEKTy, 0 M3MEHEHUIO CTEMEHEH OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W CleuuPUUecKue XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAAs OIMNKHCAHUE
MpuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTaBJISATb YPABHEHUS JJEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO



oOMEHa, ypaBHEHUS pEaklMid, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEaKIIMiA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEAKIIHA;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOXHOCTH TPOTEKAHUS XUMUYECKHUX TMPEBpPAUICHUN B Pa3IUUHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO [OJIF0 XHMHYECKOrO0 »dJieMeHTa 1o ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coOmoaTh  MpaBWia  MOJB30BAHUS  XHUMHYECKOM  TIOCYIOM |
7abopaTOpHBIM  O0OpY/JOBaHHMEM, a TaKXKe TMpaBuia oOOpamieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO W COOUpPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOAUTh  pPEaKUUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kapoOonat-, ¢ocdar-, cuiukar-, cyiabdpar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS YW HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MbBICIUTEIBHON JIEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMATU3AIUI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — [l U3YyYEHHUS] CBOWMCTB BEIECTB U
XUMUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJI0ICHUe, U3MEpEHUe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KounTtpoJabHbie IIpakTuyeckne
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 ) bubmuoreka [JOK
' IIPAKTUYECKOHN AEATEIbHOCTU https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTa u xumMuieckue 15 1 bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3znen 2. BaxHeiimme npeacTaBuTeIm

HCOPraHnvdeCKuX BEeUICCTB

21 Bosnyx. Kucnopona. [lonsatue 6 bubmmoreka [JOK

) 00 oKcuaax https://m.edsoo.ru/7f41837¢
27 Bognopona.Ilonsarue o kucnorax g 1 bub6muoreka [IOK

) H COJIIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnuoreka [IOK

' OCHOBAHUX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux j1eMeHToB /[. U. MenpaeseeBa. CTpoeHue aToOMOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU




[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 bu6nuoreka [JOK
' XUMHYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/7f41837¢c
MenpneneeBa. CTpoeHue aroma
X .
- OI/IMI/I‘ICCK&H CBSI3b . Bumorexa LIOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIILHBIE PEAKIIUU
W 15 bubmuoreka [JOK
TOTO 10 pasiieity https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3/iesioB U TEM (undposbie)
Ne i/ P Kontpoasnsl | IlpakTuueckue p
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThbI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHEe peakuu
11 [ToBTOpenue u yrayOieHue 3HaHUM 5 | bubmuorexa [IOK
' OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnmnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! AUCCOLMALIMSL. 2 1 1 bubnunorexa [JOK
' XHUMHUUYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3zgen 2. HeMeTaJJILI M X CO€IUHEHUS
21 OO6mras XxapakTepruCTUKa XUMHIECKIX 4 | bubnmorexa [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.2 anemeHToB VIA nmbl. Cepa u € 6 bubmorexa HOK
' TPYIHEL T-ep https://m.edsoo.nu/7f41a636
COCTMHECHHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymmsl. A30t, pochop u ux 7 1 bubmmorexa [JOK
' PYTUIRL ’ p https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mmas xapakTepucTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' . by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAMHEHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIBI M MX COCIUHECHUSA

N bubmuoreka [JOK
3.1 Obupe caoiicTsa MeTaLI0B 4 https://m.edsoo.1u/7f41a636
. bubmuoreka [JOK
32 Baxueiime MeTauisl 1 BX COSIUHEHUSI 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xaounias cpeaa
41 B < 3 bubmuoreka [{OK
. €IIeCTBa U MaTepUasbl B )KU3HU YEJIOBE hitps://m.edsoo.ru/ 7412636
Hroro no pazneny 3
P 3 bu6mmorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uugposbie
Tema ypoka KoHTpoabHbI IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl

| [Ipeamer xumuu. Poiap XUMHUM B )KU3HU 1 bubnuotexa [JOK
yeJjioBeka. Telia 1 BellecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MO3HAHUS B XUMUH 1 bubmmorexa [TOK

g https://m.edsoo.ru/ff0d227¢
ITpaxTrueckas padota Ne 1 «IIpaBuia paboTh
3 B 1a0OpaTOpUU U MPUEMBI OOpAIICHHSI C 1 bubmmorexa [TOK
patop p patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Yucrtele BemecTBa 1 cMecu. CriocoObl | bubmmoreka [JOK
paszaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MOBapeHHON 1 bubmmorexa LOK

PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [JOK
6 A 1
TOMBL H MOTICKY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE IEMEHTHI. 3HAKU (CUMBOJIBI) | bubnmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK

p III https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MONEKYJISIPHOE YUCHHE 1 bubmorera [JOK

YHApHOe Y https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSIHCTBA COCTaBa BEIIECCTB. 1 bubnuoteka [JOK




Xumnueckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKUX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOCuTENbHAs aTOMHAs Macca. bu6muoreka [IOK
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 101 XUMHUYECKOT'O dJIeMEHTa B but6mmoreka [IOK
COCJUHCHUH https://m.edsoo.ru/ff0d350¢
13 KonugecTtBo BemecTBa. Mosb. MosnspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 Ou3NYECKUEC U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycioBUs NPOTEKAHUS bub6nuoreka [IOK
15 .
XMMHWYECKUX PEeaKIU https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bu6muoreka [IOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&8
17 Brluucnenus konudecTBa, Macchl BEIIECTBA 110 bubnuotexa [JOK
YPaBHEHUSAM XUMHUYECKUX PEaAKIUNA https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKux peakiuii
18 (coemnHeHUs, pa3IoXKEeHHS, 3aMEICHUS bubmorexa HOK
a P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBII-
19 sHIKIONEAUCT. O000IICHHE 1 bubmorexa [TOK
’ B https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIus 3HaHU I
20 Konrponsnas padora Nel o reme «BemiectBa bubnuoreka [IOK
U XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa.
Y Y but6mmoreka [JOK
21 Kucnopon — 351€eMeHT ¥ IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusznyeckre U XUMUYECKUE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa [JOK
posa (peartt » TP ' https://m.edsoo.ru/ff0d4614
[Tonsitre 06 oxcumax
CriocoOsI MoTy4eHHs KHCIOpOia B
23 71a00paTOPHUH U MTPOMBIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKnu,
24 MOHATHE O TEPMOXHUMHYECCKOM YPAaBHCHHUH bubmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX PEaKLUAX
TorumBo (HedTh, yroias U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPALEHUS
[TpakTuueckast pabora Ne 3 o Teme
26 «Ilonmydenue u cobrpanue KUCIOpoia bubmorexa HOK
ya N p poZa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
7 Bomopoa — 35eMeHT 1 MpocToe BEIIECTBO. bu6nuoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
73 DU3NUECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 IT
OHATHE O KHCTIOTax 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHus BOAOPOIa B bu6muoteka [{IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabota Ne 4 o Teme
31 «ITomy4yenue u coOupaHue BoI0poIa bubmorexa [OK
y onp AOPOA, https://m.edsoo.ru/fl0d4f42
M3Y4YEHUE €ro CBOMCTB»
n bub OK
32 MossipHblit 00bEM ra30B. 3aK0OH ABOTaJpo nonmorexa I

https://m.edsoo.ru/ff0d542¢




Brruncienus o0béMa, KOIMYECTBA BEIECTBA

33 rasa Io €ro U3BCCTHOMY KOJHYECTB bubmmorexa LIOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00BbEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX bubnnorexa LIOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 dOu3NUeCKUe U XUMUYECKHE CBOMCTBA BOJIBI bubnnorexa LIOK
a https://m.edsoo.ru/ff0d587a
bu6nuoreka [IOK
36 CocraB ocHoBanuii. IlonsTue 00 nHAUKATOpax
A P https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens. HackieHanie 1
37 HEHACBI :HHLIC paCTBO bl. MaccoBas o bubmmorexa LIOK
= p pbL. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroToBiieHHE PaCTBOPOB C ONPEACIEHHON budmmorexa LIOK
P . o P p bed https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jel paCTBOPEHHOTO BEILIECTBA»
19 Kontponbnas pabota N2 o teme bubnuotexa [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiaccuUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX bubmorexa [IOK
: P https://m.edsoo.rw/f0d664e
OKCHJIOB
4 OcHoBaHWMsI: COCTaB, KaccuuKarws, bub6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonmyyenue U XMUMUYECKUE CBOMCTBA bubnuoreka IIOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6nuoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XUuMHUYECKUE CBOMCTBA KUCIIOT bubmorexa [JOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bu6muoreka [{IOK
MIOJIyYEHUS, XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas paborta Ne 6. Pemenue
47 JKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeEME bubnuoreka LIOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIMHEHUIN»
43 I'eneTnueckas cBsI3b MEXIy Kilaccamu bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
butmoreka [JOK
49 O06o01eHre 1 cucTeMaTru3aus 3HaHUHA
- H https://m.edsoo.ru/00ad9cb2
50 Kontponbnas pabota Ne3 no teme "OcHOBHbIE bubnuotexa [JOK
KJIACChl HEOPTaHUYECKUX COETUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKY KIacCUPUKAITTN
51 XMMHYECKHUX 3JeMEHTOB. [loHsATHE O rpynmax bubmorexa LHOK
) py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonnueckas
52 cHUCTeMa XMMUYECKUX AemMeHToB /. U bubmorexa [TOK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuomsl, rpymmsl, 0, TITTBI bubmorexa HOK
PHOJPBL, TPYHIIRL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK
H3oTorbl https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX 000JI04eK aTOMOB
. bubmuoreka [JOK
55 aneMeHToB llepuoanueckoi cucremsr . H.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYCCKOI'0O 3JICMCHTA I10

bubnunoreka [JOK

N .
56 ero nosioxkeHuto B [lepuoanueckoit cucreme hitps://m.edsoo.rw/00adag24
J. 1. MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ass
57 a3BUTHUS HAYKU U npaktuku. /1. U bubmmorexa [IOK
p Y . p . v https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbI, IEAAror ¥ rpaxkJ1aHuH
53 DNEeKTpOOTPULIATEIBHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX SIIE€MEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
>9 HoHnas xumiteckas cBAsp https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHas XUMH4YecKas CBI3b buomiorexa OK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemoisipHas XUMHYECKasi CBSI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 C
TCHCHb ORHCTICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTETBHO-BOCCTAHOBUTEIBHEIE PEAKIINT buGmorexa LOK
peaid https://m.eds00.1ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN Bu6morexa TIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas paborta Ne4 no teme «Ctpoenue bubnuorexa [JOK
aToMa. XHMMHYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O60011eH1e 1 bubmuoreka [IOK
CUCTEMAaTU3alus 3HaHuU https://m.edsoo.ru/00adb33c¢
67 Pezepsuslii ypok. O6o01enue u bu6muoreka [IOK
cucTeMaTHu3aIus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHNE 1 bu6muoreka [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuyeckue | H3y4YE€HH
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI A
pecypcbl

[lepuoauueckuii 3aK0H.

| [lepuoanueckas cucrema | bu6mmoreka [{OK
XUMUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK

N https://m.edso00.ru/00adb6b6

NEPBBIX TPEX MEPUOIOB

3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU4eCcKoi CBS3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonrtponbHas padora Nel no treme

5 «IloBTOpEHUE U yriayOlieHHe 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Kiaccudukanmst XuMHIeCKuX 1 bu6mmorekxa [{OK
pEaKIMH MO Pa3INYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOI

7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 bubmmorexa [OK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIHIX

8 [ToHsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnnorexa [HOK
@DakTOpPBI, BIUSIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28¢
XUMUYECKON PEAKIIUU U TTOJIOKEHNE




XUMHYCCKOTI'O0 paBHOBECCUS

OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUUECKON
10 nccorranuu. CUiIbHbBIE U ci1a0ble bubmorexa LOK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOJUTHI
11 HNonHrle ypaBHEHUS peakIui bubmorexa LOK
yp peaxh https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE MIPEICTABICHUN bubmorexa LOK
va[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPECTABIEHUNA 00 bubmmorexa LHOK
pe . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
14 IMonsarue o ruaponse coiaei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o00meHre U CHCTEMAaTH3aIIH bu6mmoreka [{OK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemienne >KCriepuMeHTaIbLHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9)»
KonrtponsHas pabora Ne2 o reme
17 «DIIEXTPOIUTHYECKAS TUCCOLMALUS bubmnorexa [IOK
p A MMM https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapakKTEPUCTUKA TaJIOTEHOB.
18 XI/IMI/I‘ICCKI:/IC CBI())ﬁCTBa Ha IIpuUMepe Bubmorexa TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopoa. ComnsiHasi KUCIIOTa, bu6mmoreka [JOK




XUMHNYCCKUC CBOfICTBa, oJIyuCHue,

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

pUMEHEHUE
[IpakTuyeckas padora Ne 2 o reme
20 «ITonyueHne COJIAHON KHUCIOTHI bubmmorexa [TOK
Y . N ’ https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBOWCTB»
Boruncnenus no ypaBHeHUSIM
21 XUMUYECKUX PEaKUU, €CIU OJIUH U3 bubmmorexa [TOK
pCAKHIH, s https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO61as xapakTepuCcTUKa 3JIEMEHTOB bubnuoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIINA CEPHI.
” Haxoxnaenue cepsl 1 €€ coelnHEeHU N bubnuorexa [IOK
B IIpupoie. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po/1, CTpOCHUE, bubnmnorexa [JOK
(u3HUecKre U XUMUYICCKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 ¢u3nyeckue 1 XUMHYECKUE CBOICTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XUMHUUYECKUE PEAKLINH, JSKAIINE B
OCHOBE ITPOMBILIIEHHOTO CrIocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIEe Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenune MaccoBoil JoIM BEIXO/a bubmuorexa [JOK
HIPOAyKTa peaKlnu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHKa 3JIEMEHTOB bubmuorexa [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Iipupoe, GU3NIECcKue 1
XUMUYECKHAE CBOWCTBA

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

AmMMHaK, ero pu3nuecKue u

29 XUMUYECKHUE CBOWMCTBA, MOJTYYEHUE U bubmmorexa [JOK
’ y https://m.edsoo0.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pa6ora Ne 3 o Teme
30 «ITonyyeHne aMmmMuaka, U3y4eHHe ero bubmmorexa [TOK
N y - 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCI0Ta, €€ pusnueckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

32 00peHuni. XUMHUUIECKOe bubmorexa HOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIeH cpeibl
COEIMHEHUSIMH a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((l))Ta (1)(1)I/II)SI/I(IIC)CKI/IC " bubmmorexa [IOK

p 0T, https://m.eds0o.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYyUYCHUE
Hcnons3oBanue pochaToB B

34 Ka4yeCTBE MHHEPAIBHBIX yI00pEHUH. bubnunoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEAbI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacnpocTpaHeHUE B

35 npu E e g)mnlt){eCKI;e Y XUMUYECKUE Bubmmorexa LIOK

P ? A https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupl yraepona, ux (pusnueckue u bubnuorexa [IOK

XUMHYECKHE CBOMCTBA.

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




DKkosorndyeckue npoOIeMsl,
CBsI3aHHBIE C OKcUJoM yraepoaa (IV)

37 VYronbHas KUcioTa U €€ co Bubmmorexa LIOK
rojibHas KUCJIOTa U Nt
https://m.edso0o.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KauectBenHast peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BELIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIJIepoaa
40 Kpemunii u ero coequHeHust bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
IIpaktuyeckas pabora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubnnorexa [JOK
«BaxHenmme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHECHHUS
KonTponbHas padora Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHenmme HeMeTauibl U UX
https://m.edsoo.ru/00ae0el8
COEITMHEHHUS»
OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannueckas CBsI3b U bu6mmoreka [{OK
METAJUINYECKASA KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. GU3NUEeCKUe CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOMCTBA METAJIIIOB. bu6mmorexa [JOK

DIIEKTPOXUMHUYECKUIN P

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




HaIpsKEHUH METAJIOB

OO6111e cnocoObl MOTyYeHHS
metasuioB. CriaBbl. Berurcnenus mo

45 aBHCHUSIM XUMUYECKUX PeaKuil Bubmorexa OK
yp PEAKLIH, https://m.edso0.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecu
46 IlousTue o KOppo3uU METAJLIOB Bubmorexa TOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 eJIo € MeTaJl
[Henotnere MeTais! https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCU/IBI HATPUS U bubnunoreka [JOK
KaJnisa https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3eMENBHBIE METATIIBI — bubmuoreka [JOK
KaJbIUNA U MarHui https://m.edsoo.ru/00ael 5e8
50 Bakueiime coeTuHeHU KaIbIUA Bubmorexa TOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALIUS
3HAHUHU
5 JKécTkocTh BOBI M CIOCOOEI €€ bu6mmoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOALI 1 METOIEI €6 bubmmorexa [IOK
" g A https://m.edsoo.ru/00aclaec8
YCTpaHECHUS
bu6mmoreka [{OK
54 A 5
TTEOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bubmumorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aeclc64
56 Kenezo bu6mmoreka [{OK




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

OKCI/II[I:I, TUAPOKCUABI U COJIM KCIIC3a

bubmuoreka [JOK

37 (IT) m xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATH3ALIUS
3HaHUI
[IpakTruueckas padota Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 33734 110 TEME bubnuorexa [JOK
«BaxxHenme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHHUS»
Brruncnenus mo ypaBHeHHIM
XUMUYECKHUX PEAKLNN, €CIIU OJIUH U3
60 peareHTOB JIaH B H30BITKE WIIH bu6mmoreka [{OK
COACPXKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM 10U BbIXOJa NPOAYyKTa
peakuuu
61 O06o001eHre 1 cucTeMaTU3aIus
3HaHUN
KonTponsnas padora Ne4 o teme
62 «BaxxHenme MEeTaJlJIbl U UX
COCTMHECHHUSI
BemectBa 1 marepuasl B bubnunorexa [JOK
63 o
MOBCETHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHslil ypok. O60011eHue 1 bubnnorexa [JOK

cUcTeMaTH3alus 3HaHuH

https://m.edsoo.ru/00ae0d0a




67 PesepBHeIil ypok. O000mIeHHE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c¢
68 PesepBHelit ypok. O6o0mIeHue 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) Xumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A.,
AxknuonepHoe oouiectBo «M3aarenbectBo «lIpocBemenne»
2) Xumus, 9 xknace/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHHOHCPHOG O6HICCTBO ((HSI[&TGJILCTBO «HpOCBCHlGHI/IC»

METOANYECKHUE MATEPUAJIbI IUISA YUUTEJIA

1) I'abpuensa, O. C. Meroauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 8 xkiace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 109.

2) I'abpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusny. 9 knace / O. C. 'abpuensan. — M. : Ipocda, 2018. — 108.

3) Xumus. 8 xi.: KontponbHbie 1 ipoBepodHbie padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2007.

4) Xumus. 9 xi1.: KonTposasHbie U mpoBepouHbie paboThl K yueOHuky O. C.

[Nabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YuiakoBa u

ap. - M.: JIpoda, 2010.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

1) http://www.chemnet.ru I'azeta «Xumus» u cait 1uist yaurens «5 uay Ha ypox
XHMHID»

2) http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHast KomieKius
«XUMUD»

3) http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayuHBIC
skcriepuMenThl: xumusi. Komnekmust Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopTasna

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii

5) http://www alhimik.ru Becepoccuiickas omuMnuana mKoJIbHUKOB MO0 XUMHUH
6) http://chem.rusolymp.ru Opranudeckas XuMus: JIKTPOHHBIA YICOHUK JIJIsI
CpPEIIHEH LIKOJIbI

7) http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: dJIEKTPOHHBIN YICOHUK
8) http://www hemi.nsu.ru OTKpBITBII KOJUTEITK: XUMHUS

9) http://www.chemistry.ru JluctaHuoHHast oUMMIUaIa O XUMUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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