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IHOACHUTEJIBHAA 3AITMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHuUs COCTaBIEHA HA OCHOBE
TpeOOBaHMI K pe3yjibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMBI OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OOO, a Taxke Ha OCHOBE (enepalbHON
paboyeil mporpaMmbl BOCIUTaHUS M C YYETOM KOHIIECNILIMU IpPENnoAaBaHusl y4eOHOTO IpenMera
«Xumus» B 00pazoBaTerabHbIX opranu3anusx Poccuiickoit @enepanuu.

IIporpamma mo XuMum [a€T OpeACTaBICHHE O IeNsAX, OOlIel cTpaTeruu OOydyeHMs,
BOCIIUTaHUsS M pa3BUTHS OOYYalOIUXCA CpPeACTBAMMU Yy4eOHOro NpeAMeTa, YCTaHaBJIMBACT
o0s13aTesIbHOE MPEAMETHOE COAEp)KaHUe, IMpeaycMaTpUBaeT pacHpeieseHHe ero Mo Kiaccam U
CTPYKTYpPHUpOBaHHUE MO pa3zesaM M TeMaM IIPOrpaMMbl 10 XMMUHU, ONIPesIeNsIeT KOJIUYECTBEHHbIE
U KAuyeCTBEHHbIE XapaKTEPUCTUKU COJEP)KAaHUS, PEKOMEHIYEMYI IIOCJIEI0BaTEIbHOCTh
U3yYCHHs] XUMHUHU C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO
npoIiecca, BO3pacTHBIX 0COOEHHOCTEH 00YJarOmUXCsl, ONpeeIsieT BO3MOKHOCTH TpeAMETa IS
peanu3anuy TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEeNbHOW MPOTpaMMBbl Ha
YPOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus, a TAKKE TPeOOBaHUH K pe3ysbTaTaM 0O0ydeHUs] XUMUHU
Ha YypOBHE IleJieil u3ydeHMs TpeAMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00YYaroIIerocs 0 OCBOCHUIO YUeOHOT0 COIEPIKaHMSL.

3HaHME XUMHUU CIYXKUT OCHOBOM A1 pOpMHUpPOBaHUS MUPOBO33PEHUS 00yUaIOILErocs, ero
IpEeCTaBICHUN O MaTEpUAIILHOM €IMHCTBE MHPA, BAXKHYIO POJIb UIPalOT (hOpMUpyEMble XUMHEH
NPECTABICHUS O B3aUMOIPEBPAILICHHUSIX YHEPTUU U 00 DBOJIIOIMU BEUIECTB B MIPUPOJIE, O MYTAX
pelieHuss 100adbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHUS YEJIOBEUECTBA — CBIPbEBONA,
9HEPreTUYECcKOoi, MUIIEBOM U HKOJIOTHUECKON Oe30M1acHOCTH, IPOOIEM 3/1paBOOXPAHEHUSL.

N3yuenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH ISl caMopa3BUTUSL U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 001Iell U PyHKIIMOHAILHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (HOPMUPOBAHHE MBIIIJICHUS M TBOPUYECKUX CIOCOOHOCTEH OOyUYarOIIMXCs,
HaBBIKOB  MX  CaMOCTOSITE€IbHON  y4yeOHOM  JEATeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJHEBHOM KM3HM, TaKk M B
npodeccuoHaIbHOM e TeIbHOCTH;

3HAaKOMHUT CO CIEUU(PHUKONH HAyYHOTO MBILIUICHHS, 3aK/IaJbIBA€T OCHOBBI LEJIOCTHOIO
B3IJIsA]1a HA €JMHCTBO MPUPO/IbI U YENIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00Y4arOLINXCS;

Croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHMS K €CT€CTBEHHO-HAy4YHbIM
3HaHUSM, K MpUPOJE, K YEIOBEKY, BHOCUT CBOH BKJaJ B 3KOJIOTMYECKOe OOpa3oBaHuE
00y4aronuxcsl.

JlaHHBIC HampaBJIeHHUS B OOYYEHHH XMMHH OOECHEUMBAIOTCS CHEIU(PHUKON COIEpIKaHHS
yu4eOHOro mpenMeTa, KOTOpbIM SBJISETCS NEAarornyeckd aJanTHPOBAaHHBIM OTPAKEHUEM
0a30BOM HAyKH XMMUU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMUCs CUCTEMbI MIEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPTraHUYECKOM XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX OHATHI OPraHNYECKON XUMHH.

CrpykTypa cojepkaHHsl IpOrpaMMbl 110 XUMHHM C(OPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ColepkaHue CKJIQABIBAETCS W3 CHCTEMbl NMOHATHUH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XHMMHUYecKOHl peakiuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO MPHUHIMILY IIOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUHM HAa OCHOBE
TEOPETUUECKUX IPEICTaBIECHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOEHUU aToMa U XUMUYECKON CBS3HU;

— IPEJCTABIEHUN 00 3JIEKTPOIUTHUECKOMN IUCCOLMALIMU BEILIECTB B pacTBOpAXx.

Teopernueckne 3HaHUS paccMaTpUBAIOTCd HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JApYromy,
BBITIOJTHSASA (DYHKIUU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
IPAKTUYECKOr0 MPUMEHEHHUS U NIOJTYyYEHUS] U3yYaeMBbIX BEILIECTB.

OcBoeHne MporpaMMmbl IO XHMHH CIIOCOOCTBYET (HOPMUPOBAHHMIO MPEICTABICHHUS O
XUMUYECKON COCTaBISIOIIEH HAydyHOM KapTUHbI MUpa B JIOTUKE €€ CHUCTEMHOW MpPUPOJIbI,
LEHHOCTHOTO OTHOILICHHS K HAYyYHOMY 3HaHUIO U METOJaM IM03HAaHMs B Hayke. M3yueHne xummuun
OPOUCXOAUT C TMPHUBJICYECHUEM 3HAHUW U3 paHee U3YYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 knaccel» u «@u3nKa. 7 KI1accy.

[Tpu u3yyeHun XUMHUH IPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUUYECKON JEATENbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJlbTyphl. 3ajiadya y4eOHOro MmpeaMera COCTOUT B (hopMHpOBaHUHU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEMIIMX (AKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHHUH, JIOCTYMHBIX OOOOIIEHNH MHPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAayKH, B
IPUOOILEHNHU K HAyYHbIM METOJaM IO3HaHUsI IPU U3yYEHUH BEIIECTB U XUMUYECKUX peaKlui, B
(GOopMHpOBaHMM W pa3BUTHM T[IO3HABATEIBHBIX YMEHHA M HMX MPUMEHEHHH B Yy4eOHO-
MO3HABATEIIbHON U y4eOHO-UCCIIEeOBATENLCKON EATEIbHOCTH, OCBOCHUH MPABUI OE30MMacHOTO
oOpallieHus ¢ BelleCTBAMH B OBCEAHEBHON KU3HH.

[Ipn w3y4eHWU XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXHOE 3HAYCHHE
IPUOOPEIH TaKUE LU, KaK:

— (opMupoBaHUE WHTEIUICKTYATbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BAHMIO,
COTPYJHHUYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PEUICHUM, CIIOCOOHOM aJanTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOYYEHHSI Ha CHCTEMAaTH4YeCKoe MpHOOIIeHHe OOyJaromuxcs K
CaMOCTOSITEJIbHOW ~ MO3HABaTEIbHOM  NIEATEIbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUS,
bopMUPYIOLIUM MOTHBAILIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieueHrue YCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOIIMMHCS OIBITa
pa3HOOOpa3HOW JAEATEeIbHOCTH, MO3HAHUA U CAMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMUHbIX BUAOB JIEATEIbHOCTH;

— (opmupoBanue o0mIell PyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
Yrcie yMEHUI OOBSCHATh M OLEHUBATH SBICHHS OKPYXKAIOIIEro MHUpPA, UCIONb3Ys 3HAHUS U
OTBIT, TONYYCHHBIC IPU W3yUYCHUH XHUMHU, NPUMCHATh WX TPU PEIICHUU TPoodsieM B
IIOBCEHEBHOM )KU3HU U TPYJAOBOU IEATEIBHOCTH;

— (hopMupoBaHue y 00ydarOUIMXCsl TYMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS [ICHHOCTH
XUMHWYECKHX 3HAHUU Ui BBIPAOOTKH SKOJIOTMYECKH IeJIeCO00pa3HOr0 MOBEACHUS B OBITY H
TPYAOBOM NEATEIBHOCTH B LIEJSIX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIECH MPUPOTHOMN
cpenpbl;

— pa3BUTHE MOTUBALIMU K 00yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs ¥ HAMPaBICHHOCTH JajbHEeHIero o0y4eHusl.



OOmiee unciio 4acoB, OTBEACHHBIX JISI M3YYEHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 4yacoB (2 yaca B Hezeno), B 9 kiacce — 68
4yacoB (2 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

[lepBoHauya/JbHbIe XUMHYECKHUE MOHATHUS

[Ipenmer xumuu. Ponb XuMHM B KU3HHA 4Ye€JIOBEKa. XHMHUA B CHCTEME HayK. Teina u
BenlecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cocTosHue BeuiecTB. Ilonsitue o
METO/1aX MOo3HaHMs B XUMHH. UncThie BemecTBa U cMecu. CriocoObl pa3iejieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cnoxHbIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckass ¢opmyrna. BaneHTHOCTP aToMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas
Macca. MaccoBas 105151 XUMUYECKOIO 3JIEMEHTa B COCIUHEHUH.

KommuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3p KOJIMUECTBA, MAacChl U
YHClIa CTPYKTYPHBIX AMHHMII BemecTBa. PacuéTsl o GpopmyiiaM XUMUIECKUX COCTUHEHUIA.

dusznueckue MU XUMHYECKHE SIBJICHUS. XHUMHUYECKas peakius W e€ NpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XMMUUYECKUE ypaBHEeHMs. Kiaccudukanus XMMUUECKUX PEaKIHil
(coenMHEHUS, PA3IOKCHUS, 3aMEIICHHSI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH IOCYIOH, MpaBmiaMu pabOTHl B J1a0OpaTOpuH U IpUEMamMu
oOpaienust ¢ 1abOpaTOpHBIM OOOPYAOBAHHEM, M3yUY€HUE U OMUCAHUE (UBNYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEUIeCTB, HaOMoAeHne (pu3ndeckux (IUIaBJIeHHe BOCKA, TasHUE JIbJIa,
pacTupaHue caxapa B CTYyINKe, KUIIEHUE U KOHJEHCAIUS BOJAbI) M XUMUYECKUX (TOpEHUE CBEYH,
MPOKAIMBaHUE MEIHOI MPOBOJIOKHU, B3aUMOJICHCTBUE Mella ¢ KUCIOTOM) SIBJICHUM, HAaOI0eHne
U ONHCaHME TPU3HAKOB TPOTEKAHUS XUMHUYECKHUX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3aUMOJecTBUE jkene3a ¢ pactBopom comu meaum (II), m3ydenwme crocoOoB
paszeneHus cMeced: ¢ IOMOUIbI0 MarHurta, (QUIbTPOBAHME, BbIAPUBAHUE, AUCTUIUIALINA,
xpomatorpadus, TMpPOBEJACHHE OYMCTKH TOBAPEHHOW COJNM, HAOMIOJCHHE U OIUCAHUE
pEe3yNbTAaTOB MPOBEJIEHUS ONBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcChl, CO3/IaHHE
MojieIe MOJIeKyI (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 37I€MEHT M MPOCTOE BELIECTBO.
Haxoxzaenue kucnopona B mpupoje, pusndeckre 1 XUMUYECKUE CBOMCTBA (peaklUy TOPEHUs).
Oxkcunpl. Ilpumenenne kucimopona. CrocoObl MOJTy4eHHsS KHCIOpoAa B J1adopaTopuu |
IpOMBINIUIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — aioTpomnHas MoauuKanus
KHCIIOpO/A.

TemnoBoit >pdexT XuMUYecKol peakiuu, TEePMOXUMHYECKHE YpaBHEHMS, 5K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJICHUE
NapHUKOBOTO P QeKTa, pa3pylIeHre 030HOBOTO CIIOS.

Bonopon — »smemenT M mpoctoe BemiectBo. HaxoxkaeHue Bojopojla B MPUPOAE,
¢u3nveckrne 1 XUMHYECKUE CBOICTBA, IPUMEHEHHE, CTIOCOOBI morydeHus. KucinoTs! u coiu.

Mousipablit 00bEM ra30B. Pacu€Thl 0 XUMUUYECKUM YPAaBHEHUSM.

®usnueckue cBoWcTBa BOAbl. Boja kak pactBopurens. PactBopsl. HaceleHHbIE H
HEHACBIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BellecTB B Boje. MaccoBasi 10yid BelLIecTBa B
pactBope. XumMuueckue cBoiicTBa BoAbl. OcHOBaHUA. Posib pacTBOpOB B MPUPOJIE U B KU3HHU



yenoBeka. KpyroBopoT BoOJbI B Mpupoje. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanusa Heopranndeckux coeauHenuit. Oxcuabl. Kiaccudukanus OKCHIOB:
coyeo0Opa3yrorire (OCHOBHBIE, KHCIOTHBIC, aM(OTepHBIC) U HecolieoOpasyromue. HoMeHkmaTypa
okcua0B. Du3znueckrne U XMMUYECKUE CBOMCTBA OKCHIOB. [TomyueHne oKCuaoB.

OcnoBanus. Kiaccudukanust ocHoBaHWN: WIENOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuii. @U3MYECKHME W XUMHYECKHE CBOMCTBa OCHOBaHuil. [lomydenue
OCHOBAHUH.

Kucnotel. Knaccudukamnus kucnor. Homenknatypa kucinor. Ousnueckue U XUMUYECKUE
cBoiicTBa Kuciaot. P akruBHoctu metauioB H. H. bekerosa. Iloyuenue kucnor.

Comu. Homenkiatypa coneil. @uznueckue U XUMUYeckue cBoiictBa coiied. [lomydenue
COJIEH.

I'enernueckas cBsi3p MEK]y KJIACCAMU HEOPTaHUYECKUX COCUHEHHUI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpECIICHUE COJICP)KaHUs KHCIOpOIa B BO3IyXe, MOJMydeHUe, coOnpaHue,
pacmo3HaBaHUE M HW3YyYEHHE CBOMCTB KHCIOpPOJA, HAOIIOJCHHE B3aMMOJICHCTBHUS BEIICCTB C
KHCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHUS M IMPEKpaIIeHUs TOpeHus (Imoxapa), 03HAKOMJICHUE C
oOpaslaMu OKCHUJIOB U OIMCAHME WX CBOMCTB, IMOJy4YeHUE, COOMpaHHE, paclo3HABAHHE U
M3y4eHUEe CBOMCTB BojopoAa (ropeHue), B3ammonaeucTBue Bojgopoga ¢ okcuaom wmeau (II)
(BO3MOXHO HCIOJIB30BaHUE BUICOMATEPUAIOB), HAONIOIeHHE 00Pa3IOB BEIIECTB KOJIWYECTBOM
1 Momb, uccneaoBaHUe OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PAa3IMYHON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JoJied pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalylaMH (HaTpueM U KajibliieM) (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEOBaHHE OOPa3I[0OB HEOPTaHHMUYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HAOI0ICHHEe M3MEHEHUS OKPACKM WHIMKATOPOB B PACTBOpPAaX KHUCIOT W IIENOueH, W3ydeHUe
B3aumoyeiicteus okcuga menu (II) ¢ pactBopom cepHOM KHCIOTHI, KHCIOT C MeTalljlamH,
peaKuMii HEWTpaau3aluuu, T[OJYYEHHUE HEpPACTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO
MeTaJljla IPYTUM U3 PacTBOPa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «Baxueiimme
KJIACChl HEOPTraHUYECKUX COCIMHEHUI.

epuoguveckuii 3axkoH u Ilepuoanyeckas cucrema xumMu4deckux 3jaementoB JI. U.
MenpeneeBa. Ctpoenue aToMoB. XumMH4ecKasi CBsi3b. OKHUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrie mMOMBITKM KiIacCU(UKAIMM XUMUYECKHUX »dieMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIEC U IIETOYHO3EMENIbHBIE METaIIbl, TAJIOTeHbl, HUHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuommyeckass cucremMa Xumudyeckux diaeMmeHrtoB J[. WM.
MenpeneeBa. KopoTkonmepuonnas u vHHomepuonHas (opmbl [lepuoanueckoit cucteMbl
xumuueckux diemeHToB Jl. M. Menneneesa. Ilepuonsl u rpynmbl. DU3WYECKUN CMBICH
MOPSAKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocraB aToMHbIX saep. HM3oronbl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUYECKUX IeMeHTOB [leprnoandeckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTHKAa XHMHYECKOTO JIIEMEHTA [0 €ro IOJOXKEHHUIO B
[Tepnognueckoii cucreme /. M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U MEepUoaam.



3nauenue [leproanueckoro 3akoHa u [lepronnueckoi cUCTEMbl XUMUYECKUX IJIEMEHTOB
JUIsl pa3BATHS HAyKU U npakTuku. JI. M. MenneneeB — y4€Hbll U IpaKJaHUH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HETOJSIPHAS) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEeMEHTOB. loHHAas CBSI3b.

Crenenp  okucieHus.  OKHCIUTETBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecch
OKHCJICHUS U BOCCTaHOBJIEHUA. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3yYCeHHE OOpPAa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THUAPOKCHUIA
LUMHKA C pacTBOPAMHU KHUCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB, WILTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIINI (TOpEeHNE, PEaKIIUK Pa3I0KEHHS, COSUHEHNS).

Mescnpeomemmnule ceéasu

Peanuzaius MexnpeaMeTHBIX CBA3EH IPU M3YUYEHHH XMMHUHU B 8 KJlacce OCYLIECTBISETCA
yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk M MOHSITHIA,
ABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO1Iue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (akT, TuUmore3a, TEOpHUs, 3aKOH,
aHaJM3,  CUHTE3,  Kiaccu(uKamus,  TCPUOJUYHOCTh,  HAONIOJIEHUE,  JKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, H3OTOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, SJCKTPUUCCKHHA 3apsiji, BEIIECTBO, TelIO0, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBAa, Ta3, (hU3MUECKHE BEJIMUYMHBI, €IWHHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, CoHIIE.

buonorus: porocunTes, npixanue, ornocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaldbl, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOIIaeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemrecTBO M XUMHYeCKAas peaKIust

[lepuonnueckuii 3akoH. Ilepuogmueckas cucrema xXumudyeckux dneMeHtoB J[. WM.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XHWMHYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kalus, KalblUs U MX COCIUHEHHIl B COOTBETCTBHM C
MOJIOKEHUEM JIEMEHTOB B lleproanyeckoil cucteme u CTpOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMHUYECKON CBSI3M. THIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKON PEHmIETKH M BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanmss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKHX COEAMHEHMM, F€HETHYECKas
CBSI3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukanmss XuMUYECKUX pEaKIMil M0 pa3IMyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAaKIUU BEHIECTB, MO TEIIOBOMY 3¢ (eKTy, M0 H3MEHEHHIO CTereHel
OKHUCJICHHS] XMMHUYECKHUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4YacCTHIO KaTalmuzaropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUUYECKHUE YPABHEHUS.

[Tonstre o ckopoctu Xxumuueckoi peakiuu. [loHsTue 00 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [loHsTHE O TOMOreHHbIX M TeTeporeHHbIX peakuusx. llonsTtue o
katanuse. [loHsATHE O XUMHUYECKOM paBHOBeCHMU. DaKTOpbI, BIMSIONIME HA CKOPOCTh
XMMHYECKOW PEaKLUH U MOJIOKEHHE XUMUYECKOTO PABHOBECHSI.



OKUCINTENFHO-BOCCTAHOBUTENBHBIE PEAKIUHU, JJIEKTPOHHBINH OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTENBHOW peakuuu. CocTaBleHHWE YpaBHEHHH OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOIB30BaHNEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust >MEKTPOIUTHUECKON AUCCONMAIUHN. DICKTPOIUTHI M HEAIEKTPOIUTHl. KaTtnonsl,
AQHMOHBL. MeXaHM3M JHCCOLMAIMH BEIIECTB C DPA3TUYHBIMA BHJAMU XUMHUYECKOW CBS3H.
Crenens qucconuanu. CUIIbHBIE U €1a0ble 3JIEKTPOJIUTHL.

Peakiiun noHHOro o6MeHa. YcioBUSI NMPOTEKaHUs peaklUil HOHHOro oOMEHa, IOJIHbIE U
COKpAaIllEHHbIE MOHHBbIE ypaBHEHMs peakuuid. CBOICTBa KHCIOT, OCHOBaHUH U cojieil B cBeTe
IpeACTaBICHUNH 00 HIEKTPONUTHYECKON auccoumanuu. KauyecTBeHHbIE peakUMM Ha HOHBI.
ITonsTHE O THApPONIU3E CONEN.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAUIMYECKHX PEMIETOK HEOPraHWYEeCKHUX BEUIECTB —
METAJUIOB M HEeMeTauloB (rpadura W anMasa), CIOXKHBIX BEHIECTB (XJOpHIa HATPH),
UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pPEaKIHH OT BO3JCHCTBUS Pa3IMYHBIX
(axTOpOB, MCCIEIOBAaHUE 3JICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCOLUAINH
KHCJIOT, MIeNloueil W coyiell (BO3MOXKHO HCIOJB30BAHUE BHJICO MATEpPHAIIOB), NPOBEICHHUE
OTBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peakiuil MOHHOTo oOMeHa (oOpa3zoBaHME
ocajika, BBIJEJIEHUE Tra3a, oOOpa3oBaHHE BOJbl), OIBITOB, WJUIIOCTPUPYIOLIUNX HPUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHHe, peaklMH pas3iioKeHUs, COEAUHEHUs),
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IMOMOILIBIO KAaYeCTBEHHBIX pEaKIMi Ha HOHBI,
pelIeHne HKCIePUMEHTAIbHbIX 33/1a4.

HeMmeTtaJuIbl M UX COEIMHEHUS

OOmast xapaktepucTuka rajmoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crernieHu okucieHuss. CTpoeHue U (U3MUECKUEe CBOMCTBA IPOCTBIX BELIECTB — TIaJOr€HOB.
XUMHUECKUE CBOMCTBA Ha IpHUMepe XJopa (B3aUMOJEWCTBUE C MeTalllaMH, HeMeTalllaMH,
menoyamu). Xuopoogopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOICTBA, IOJyYEHHUE,
npuMeHeHue. JlelicTBue XI0pa U XJI0POBOJIOPOJIa Ha OPraHU3M uYeloBeka. Baxuelme xiopuabt
U MX HAXOX/ICHUE B MIPHUPOJIC.

OOmast xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJIIOTPONHBIE MOTU(BUKAIIMHA KHUCIOPOAa M Cepbl. XMMHYECKHE CBOWCTBA
cepsl. CepoBofopoj, cTpoeHue, (U3MYecCKue U XUMUUYeckue cBoicTBa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa, GU3MYECKHEe M XUMHUYECKHUE CBOWCTBA
(oOume Kak MpelIcTaBUTENs Kiacca KUCIOT W crenuduueckue). XHUMHUYECKHE PEaKIMH,
Jeallie B OCHOBE IPOMBIIUIEHHOrO croco0a MojydeHHus cepHo Kucnotbl. [lpumenenue
cepHOit kucaoThl. Cou CepHOM KUCIIOTHI, KAUEeCTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ coelMHEHMH B npupoae. XHUMUYECKOE 3arps3HEHHE OKpYKAIoLIeH Cpebl
COCJMHEHUSIMHU Cepbl (KUCIIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
Npe0TBPAILCHHUSI.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOSHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHsS. A30T, paclpoCcTpaHeHHE B TpUpoAe, (QHU3MUECKue u
XHUMHYECKHe CBOMCTBa. KpyroBopot azora B npupone. AMMHAK, ero GU3NYecKre U XUMHYECKUE
CBOWCTBA, MOJTyueHHe 1 npuMeHenue. Coian aMMOHUS, UX (PU3NIECKUE U XUMHUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHBI aMMOHMs. A30THas KHCJIOTa, €€ IOIydeHHe,
¢u3nyeckue M XMMUYECKME CBOHCTBa (0OIIME Kak MpeACTaBUTENs Kjacca KHCIOT |
cneunduyeckue). Mcnonab3oBaHWe HUTPATOB U COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX



ynoOpeHuil. XuMHUUECKOEe 3arps3HEHUE OKPYXKAIOIIEH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arps3HEHUE BO3JyXa, MOYBBI W BOJ0EMOB). Dochop, amnoTponmHble MOAUPHUKAINNA
doctopa, ¢puzndeckue u xumuueckue cpoiictsa. Oxcuna docdopa (V) u dochopnas kucnora,
¢u3nueckue M XMMHUYECKHE CBOWCTBa, moiydeHue. Vcmomp3oBanue (ocdaroB B KauecTBe
MHUHEpaIbHbIX YI00pEeHUI.

OOmast xapaktepuctuka 3yeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHMS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUs. YTJepoJ, aJuIOTPONHbIe MOAU(UKALINY, pAaCIPOCTPAaHEHHUE B
npupoze, Gu3nuecKkue u XMMUYecKre cBoMcTBa. AncopOuus. KpyroBopor yrieposaa B mpupoe.
Oxcuapl yraepona, ux pU3NYecKue U XUMHUECKUE CBOMCTBA, AEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V),
THIOTe3a TI00aTbHOrO MOTEIUICHUsT KIMMAaTa, MapHUKOBBIA () ¢eKT. YToiapHas KUCIOTa U e
coiM, uX (U3NYECKWE U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-wOHBL ~ Vcmonmp3oBaHWe  KapOoOHaToB B ObITy, MEAWIWHE,
IPOMBIIIJICHHOCTH U CEITBCKOM XO35HCTBE.

[lepBoHauyabHBIE TOHATUS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCITUHEHHAX Yriepoja
(MeTaH, STaH, OTHWICH, alETHICH, JTAaHOJ, TJHIEPHH, YyKCyCHas Kwuciora). I[IpuponHsie
UCTOYHUKU YIJI€BOJOPOAOB (Yrojib, NPUPOAHBIA Tra3, HE(PTh), HPOIYKTHl HX INepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBINUIEHHOCTH. [IOHATHE 0 OMONIOrMYECKN BaXKHBIX BELIECTBAX:
xKHUpax, Oenkax, YrjieBoJaX — W MX pPOJM B JKU3HM ueloBeka. MaTepualbHOE €IMHCTBO
OpPraHUYECKHUX U HEOPTaHUUECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHMMUYECKHE CBOMCTBA, IOJIyu€HHE M IpPUMEHEHHUE.
Coenunenns kpemHuss B mnpupone. OOmme mnpencraBieHuss o6 oxcuzpe kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKATHI, HX HCIIOJIB30BaHKE B OBITY, B MPOMBIIUICHHOCTH. BaskHeiimme
CTPOUTEIILHBIC MaTepHalibl: KepaMHKa, CTEKIO, IEMEHT, OeTOoH, xene300eroH. I[IpoGiembr
0€30I1aCHOT0 MCIIOJIb30BaHMsI CTPOUTEIHHBIX MAaTEPHATIOB B TIOBCETHEBHOMN JKMU3HU.

Xumuueckuit IKcnepumenm:

u3yyeHne o0pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISHOM KHUCIIOTBI, MPOBEJCHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJOPHJ-MOHBI U HAOJIIO/JEHHE NPU3HAKOB UX MPOTEKaHMs, OIMbITHI,
oTpaxkaromue (U3NYEeCKUe U XMMHUYECKHE CBOMCTBA raJIoOT€HOB M UX COECIUHEHUN (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMJIEHHE € OOpa3laMu XJIOpPUIOB (TalOreHua0B),
O3HaKOMJICHHE C oOpasumamu cephl U €€ COCOMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HaOMIOACHHWE TMpolecca OOyriMBaHHS  caxapa TOJ  JIEWCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIIOThI, U3y4YEeHUE XMMHUYECKUX CBOMCTB pa30aBiIeHHOHN CepHOI
KHCJIOTHI, TIPOBEJICHHE KAaUYeCTBEHHON peakuuu Ha Cynb(haT-HOH M HaONIONEHHE NpHU3HAaKa e
IPOTEKaHMs, O3HAKOMJICHHE C ()M3WYECKHMMH CBOWMCTBaMHU a30Ta, ¢ocdopa W ux coenquHEHHUN
(BO3MO’KHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), 0Opa3namMu a30THBIX U (HOocHOpHBIX ya1oOpeHuid,
NOJy4YeHue, CcoOMpaHue, paclo3HaBaHWE W U3yYEHHE CBOWCTB aMMHaKa, IPOBEICHHE
KayeCTBEHHBIX pEaKUMH Ha HOH aMMOHUS U ¢ochaT-MOH M HU3yYEHHE INPU3HAKOB HX
IPOTEKaHUs, B3aUMOJICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeAblO (BO3MOYKHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), M3Y4YEHUE MOJENeH KpHCTAIIIMUECKUX PelETOK aimasa,
rpaduta, ¢QyiiepeHa, O3HAKOMIIEHHME C IPOLECCOM aaCOpOLMM PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTa3a, MOJyuyeHUe, COOMpaHue, paclo3HaBaHHUe
U U3y4YCHHE CBOWCTB YIJIEKHCIIOrO Tasa, NMpOBEJCHHE Ka4eCTBEHHBIX pPEaKIMii Ha KapOOHAT W
CHJIMKAaT-MOHBl W W3y4YeHHE TMPHU3HAKOB HX TIPOTEKAHUS, O3HAKOMIICHHE C MPOIYKIUEH
CHJIMKaTHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxneimme
HEMETAJUTBI U KX COSTUHEHUSD).



MeTaJibl M UX COeIMHEHUS

OOmiass xapakTepUCTHKA XHMHUYECKHUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoi cucteMe xumuyeckux aementoB . . MenaeneeBa u crpoeHus
atoMoB. CTpoeHue MeramioB. Meraindyeckass CBsI3b M METaNIMYECKas KpPUCTAJUIMYECKast
peméTka. DIEKTPOXUMUYECKUM psii HamnpspKeHUH MeTauioB. dusnyeckue W XUMHUYECKHE
cBoiicTBa MeTayyioB. O0mKe crnocoObl modydeHus: MeTasioB. [loHATHE 0 KOPPO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIutaBsl (CTalb, 4YyTryH, AIOPaTIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilesniounble MeTambl: oJ0oXeHue B Ileproanueckoil cucteMe XuMUYECKHUX 3J1eMEHTOB /.
N. MeHnneneeBa, CTpOGHUE UX aTOMOB, HaxOXAeHUE B npupone. Pusnueckue U XUMHUECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIUHEHUN.

[IlerounO3eMENBbHBIE METALUIBI MarHui M KalnblUWW: nosoxkeHue B llepuonnueckon
cucreme xuMuueckux 3nemeHtoB Jl. M. MenpneneeBa, cTpoeHHEe HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3nyecKue U XMMUYECKUE CBOMCTBA MArHUS M Kajblus. BaxueWiine coequHEHUS
KaIbIUsl (OKCHIT, TUAPOKCH], coitr). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuoamueckoil cucreme xumuueckux snemeHtoB /. U.
MeneneeBa, CTpO€HHUE aTOMa, HaxoxaAeHHe B npupoae. Ousznyeckue U XMMHUUECKHE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCU/IA AIFOMUHHSL.

Kenezo: mnonoxenne B Ilepmoamueckoil cucrteme xumuueckux oisyementoB /[l U.
MeneneeBa, CTpOCHHE aTOMa, HAXOXKJAEHHE B Ipupoae. Pu3nueckue U XMMHUYECKHE CBOMCTBA
xeneza. Oxcunpl, ruapokcuasl u conu xeneza (II) u xeneza (III), ux cocras, cBoiicTBa U
IIOJTyYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMIICHHE C O00pa3laMh METaIOB M CIUIABOB, WX (U3MYECKHMMH CBOWCTBaMH,
U3YyYEHHE PEe3yNbTaTOB KOPPO3UH METAIOB (BO3MOKHO HCIOJB30BAaHUE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUA KAJIBIMS U HATPHUS C BOAOU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HUCCIIEJOBAaHHE CBOMCTB KECTKOW BOMBI, Ipollecca TOPEHHUsS >Keie3a B
KucIopose  (BO3MOXKHO — HCIOJIB30BAaHUE  BUJCOMATEPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kalblus, allOMUHUS, IIUHKA, kene3a (II) u xenesa
(ITI), memu (I1), HaGnroeHWE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TIJIAMEHHM MOHAMH HATpPHS,
Kamusl U KajbIs (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHANIOB), UCCIEAOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIIFOMUHUS U THAPOKCH/IA IIMHKA, PEUICHUE SKCIIEPUMEHTAIBHBIX 3aa4 0
TeMme «BaxHelme MeTaibl U UX COSTUHECHUS.

XuMHSA U OKpPY:KaOLas cpeaa

BemectBa u mMarepuansl B MOBCEJHEBHON KU3HU YelIOBEeKa. be30macHoe MCIoab30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuuid B ObiTy. [lepBas momolls MpuU XUMHYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIIeH cpefbl (TIpeienbHas JOMyCTUMAasi KOHIIEHTPaIUs
Beuiects, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0JI0rH4eckux npooiiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepUaJIoB (CTEKIIO, CIUIaBbl METAIOB, OJIMMEPHBIE MaTEPUAIbI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU MU3YYEHUHM XUMHH B 9 Kjacce OCyIIEeCTBIISIETCS
yepe3 HCIOJIb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.



OOmue ecTecCTBCHHO-HAYYHbIE TIOHATHS: HAydHBIM (aKT, TUIOTe3a, 3aKOH, TEOpHs,
aHaJM3,  CHUHTE3,  KiIaccupuKamus,  NEPUOJAUYHOCTh,  HAONIOJACHWE,  JKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHUE, TAPHUKOBBINA YP(HEKT, TEXHOIOTHSI, MATCPUAIBI.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJ, HW3O0TOIbI,
palHOaKTUBHOCTh, MOJEKYJa, OSJEKTPUYECKUN 3apsll, MPOBOJHHUKH, IOJYIPOBOJIHUKH,
TUDIICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Tras,
pacTBOp, PAacTBOPUMOCThH, KpHUCTAJUIMUECKas pemI€TKa, CIUIaBbl, (PU3UYECKHE BEIHYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIE yIOOpEHUs,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI, IOJIE3HBIC
HUCKOIIaeMbI€, TOILUIUBO, BOAHBIE PECYPCBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JIMuHOCTHBIE pEe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 0O0ImIero oOpa3oBaHuUs
JOCTUI'alOTCA B XOJ€ O6y‘I€HI/IH XUMHU B €IUHCTBEC y‘IG6HOfI ¥ BOCIIUTATEIIHFHOM JACATCIIBHOCTHU B
COOTBECTCTBUU C TpaaAUIUOHHBIMUA pOCCHfICKHMH COHOKYJIbTYPHBIMU u AYXOBHO-
HPAaBCTBCHHLBIMU LECHHOCTAMMU, IMPHUHATHIMU B O6IH€CTB€ npaBujiaMM U HOpMaMu MOBCIACHUA U
CIOCOOCTBYIOT ITpPOLIECCaM CaMOIIO3HAHUs, CAMOPAa3BUTHS U COL[UAIM3ALIMM 00YyYarOIUXCA.

JInanocTHBIC PE3YJIbTATbl OTpPaAXAKT TOTOBHOCTH o6yqa101u1/1xc;[ PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaLII/If/'I U paCHIMPCHUC ONbITa ACATCIIBHOCTHU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOI'O OTHOLIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJICAUIO, IIOHMMAaHHA 3HAUYCHHA XUMHYECKON HayKW B JKH3HH COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HMH(pOpManueil 0 NepeqoBbIX JTOCTHKEHUSX U OTKPBITHSIX
MUPOBOH M OTEUECTBEHHOW XMMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSAX 00 ycTpolcTBe
Mupa U o0IIeCTBa;

2) rpaXIaHCKOr0 BOCIIMTAHNS:

MNpEaACTaBIICHHUA O COLOHUAJIBHBIX HOPMax M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBCE, KOMMyHHKaTHBHOI;'I KOMIICTCHTHOCTHU B O6III€CTB€HHO HOH€3HOﬁ,
yu4eOHOUCCIIEI0BATENbCKOM, TBOPYECKOM M JApPYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPH BBHITIOJHEHUN y4eOHBIX, IO3HABATEIBHBIX 3a/1ad,
BBITIOJIHCHHUHU XUMHWYCCKUX OKCICPUMCHTOB, CO3JaHHUU yT-I€6HBIX IMPOCKTOB, CTPECMIICHUA K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipolecce 3TOW y4eOHOW NesTeIbHOCTH, TOTOBHOCTU
OLIEHUBAaTh CBOE IOBEIEHUE W IOCTYIKHM CBOMX TOBAapuIled C IMO3ULUHM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBHI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUpPOBO33PEHUYECKHE  MpPEICTABICHMS O  BELIECTBE W  XMMHYECKOM  peaKluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKHM M COCTABIIAIOLIUE OCHOBY MJIS
[OHUMaHMUs  CYIIHOCTM HayyHOW KapTMHbl MHpa, IpeAcTaBlIeHuss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SX UYEJIOBEKA C MPUPOJHON Cpelloi, O poiu
XMMHHU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHUBBI, HAlpaBICHHbIE Ha IOJyYEeHHE HOBBIX 3HAHUI IO XUMHH,
HEOOXOUMBIC NIl OOBSCHEHUS HAONIOIaeMBIX MPOIECCOB W SBICHHUH, IO03HABATEIBHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYPbI, B TOM YUCIJIE HABBIKOB CAMOCTOSATEIbLHOU pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JMTEPATYypOH, IOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEepec K OOyYeHHMIO U IMO3HAHHUIO, JHO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHOM M HCCIIEI0BATENbCKOM AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTU U YPOBHs 00yUeHUs B JaJIbHEHILEM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HH, OCO3HAHME IIOCIEACTBUN W HENpPUATHE BPEIHBIX
IpUBbIUEK (YNOTpeOJIeHUsT alKOroys, HApKOTHUKOB, KypeHHs), HEOOXOAMMOCTHU COOJIIOIEHUS



npaBui OE30MACHOCTH TPH OOpaIleHWH C XMMHUYECKUMH BEIIECTBAMU B OBITY W peabHOU
JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

HHTEPEC K MPAKTHUYECKOMY M3yUEHHUIO MPOPECCUI U TpyAa pa3InYHOIO pojad, YBaXKEHHUE K
TPyLy H pe3ylbTaram TpYIOBOM JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUs
NpPEAMETHBIX 3HAHMW TI0 XUMHUHU, OCO3HAHHBIA BBIOOP HWHIWBHIYAIBHOW TPacKTOPHH
IPOJIOIDKEHHU O00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIenTHOW MpoQecCHOHAIBHON NeSTEIIEHOCTH U
pa3BUTHSA HEOOXOIMMBIX YMEHUN, TOTOBHOCTH a/IalITUPOBATHCA B IPO(HECCHOHATILHOM cpefie;

6) IK0JI0rH4eCKOro BOCIIUTAHHUSA:

9KOJIOTHYECKHU 1€1ecO000pa3HOe OTHOIICHHE K MPHUPOJIE KaK UCTOUYHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHUS, MOHMMAHUE IIEHHOCTH 3/I0pPOBOr0 M 0e30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIO/ICHHUS MPaBUil O€30MacHOT0 MOBEACHHS IPU paboTe ¢ BEIIeCTBAMH,
a TAK)K€ B CUTYyalUAX, YIPOXKAOIIKX 3J0OPOBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHUWS, IOJIy9aeMbIe IMPH W3YYCHUW XUMUH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAKOLIEH TPUPOIHON CPEIOH, JIJISl MOBBILICHUSI YPOBHS SKOJIOTHYECKOM
KYJBTYpBI, OCO3HAHUS TI00aJBHOTO XapaKTepa SKOJIOTHYECKHX NMpoOJIeM M IMyTed MX pelieHHs
MOCPEACTBOM METOJOB XMMHH, YKOJOTHUYECKOTO MBIIUICHHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATHBI

B cocraBe merampeaMeTHBIX pPE3yJbTAaTOB BBIACISIIOT 3HAUYUMbIC IS (OPMHPOBAHUS
MUPOBO33pEHUsI OOIICHAYYHbIE TOHATUSA (3aKOH, T€OpHs, MPUHLUII, TUNOTe3a, (akT, cucrema,
MPOILIECC, IKCIEPUMEHT U JPYTO€.), KOTOPbIE MCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUU U3 3TUX MPEeIMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4yHOW KapTHHE MHpa, U YHUBEpCalbHbIC yueOHbIE AeicTBUs (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHbBIC, PETYJSATUBHBIE), KOTOphIe OOecrneyuBaioT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSTEIIbHOMY TUTAHUPOBAHHUIO M OCYIIECTBICHHIO YI€OHOH IS TETbHOCTH.

ITo3naBaTenbHBIE YHHBeEpPcaIbHbIe yueOHbIE 1eiiCTBHSA

ba3oBble 1oruyeckne 1eiicTBUA:

YMEHHUSI MCIOJb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICA XUMHYECKHX TMOHATUH (BBLACNATh MX XapaKTEpHbIE IPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMH MOHSTUSMU), UCIIOJIB30BATh MOHATHUS AJsl 00BSCHEHUS
OTIIEIbHBIX (AKTOB U SIBICHHM, BbIOMpATh OCHOBAHUA U KPHUTEPUU [UIs KiacCU(DUKALNH
XUMUYECKHX BEUIECTB U XUMHUUYECKUX PEaKILMil, yCTaHABIMBATh IPUUYMHHO-CIIE/ICTBEHHbIE CBA3U
MeX1y OOBEKTaMU U3YUEHUs, CTPOUTH JIOTHUECKUE paccyX1eHusl (MHAYKTUBHbIE, IeTyKTHBHbIC,
110 aHAJIOTHH ), JIEJIaTh BHIBOJIBI M 3aKJIFOUCHMUS;

yYMEHHE MPUMEHSITh B MpOIlecce MO3HAHUS MOHATUS (MPEIMETHbIE M MEeTalpelIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENHM, HCIIOIb3yeMble B XHMHH, NpPeoOpa3oBHIBAThH MIMPOKO
MpUMEHSEMbIE B XUMHHU MOJICIbHBIC MPEACTABICHUS — XUMUYECKUM 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUUYecKass ¢GopMysia W ypaBHEHHE XUMHUYECKOW pEaKIuh — TpPH PEHICHHH Yyd4eOHO-
MO3HABATENIbHBIX 33/la4, C Y4YETOM OTUX MOJEIbHBIX NPEICTABICHUA BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Y4a€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIIMi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICICTBEHHBIC CBS3H U
MIPOTUBOPEYMS B U3yHaEMBIX MPOLIECCaX U SIBJICHUSX.

ba3oBble ucciienoBarebcKue 1eCTBUA:



YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Ka4eCTBE MHCTPYMEHTAa ITO3HAHUS, a
TakKe B KaueCTBE OCHOBHI JUIsI (DOPMHUPOBAHWS THUIOTE3Bl IO MPOBEPKE TPABHIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

MPUOOpPETEHUE OIBITa 1O IUIAHUPOBAHWIO, OPTAHU3AIHMH W IMPOBEICHUIO YYCHHUCCKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHS W BBIBOJBI IO pe3yJbTaTaM MHPOBEAEHHOIO OIBITA,
WCCJICIOBAHMS, COCTABJIATH OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ unopmanueii:

yYMEHHE BbIOWPaTh, AHATTM3UPOBATH U UHTEPIIPETHPOBATH WH(POPMAITUIO PA3IIUIHBIX BUIIOB
U (hopMm mpeacTaBIeHUS, MOTyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAS JINTEpaTypa
XUMHYECKOTO COJICpXaHHs, CIPaBOYHbIC TocoOMs, pecypchl MHTepHeTa), KPUTHYECKH
OIICHUBATH MTPOTUBOPEUHBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3InIHbIC METOJIBI U 3aIPOCHI P MTOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJIsl BBITIOJHEHUS yUYEOHBIX U MTO3HABATENIBHBIX 33/1a4
onpeAenéHHOr0 THUMa, MPUOOpPETeHHE OmbiTa B O0JACTH HCMOJIB30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIcHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BaHUS PA3TUUHbBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTHMAIbHYIO (QOpMYy MpeACcTaBICHUS
uH(pOpMAIMM W WUTFOCTPUPOBATH PEIIacMbIe 3a7aud HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu GopMaMu TpapuKu U UX KOMOWHAIHSIMU;

YMEHHE HCIOJb30BaTh M AHATU3UPOBATH B IPOILECCE YU4EOHOW M WCCIEI0BATEIHCKOM
JESATSIIbHOCTH HH(POPMAITUIO O BIUSHUN MIPOMBIIIIICHHOCTH, CEIbCKOTO X03SICTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPY>KaroIlel MPUPOJTHON CPEIbl.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE yUeOHbIEe el cTBHUA:

yMEHHs 3aJlaBaTh BOINPOCH (B Xole auanora W (WJIu) JTUCKYCCHUH) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYIUPOBATH CBOU MPEIJIOKEHHS] OTHOCHTEIBHO BBIMOIHEHHUS
peJIOKEHHON 3a/1a4H;

YMEHHUSI IPEACTABIIATH MOJIyYeHHbIE PE3yJIbTaThl TO3HABATENIbHOM 1€ATEeILHOCTH B YCTHBIX
U THMCHPMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIUI0 pPEe3yJbTaTOB BBHIMOJHEHUS XHUMHUYECKOTO
JKCIIepuMeHTa (1abopaTOPHOTO OIbITa, Ja0OpPaTOpHON pabOThl MO MCCIEIOBAHUIO CBOICTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOW ITO3HABATEIHHOU U
HCCJIEIOBATENLCKON NIEATENbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE yuéTa
OO0IIMX HMHTEPECOB M COIIACOBAHMS MO3UIUN (0OCYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD), KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB TI0 OLIEHKE KauyecTBa
BBITIOJTHEHHOW PabOTHI U IPyTHE).

PeryisiTuBHbIE YHUBepcaJbHbIE y4eOHbIe el CTBHSA:

YMEHHE CAMOCTOSITETIbHO OMPENENITh IeNId JIeATEIbHOCTH, MIaHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JESATEIBHOCTh, BBHIOMPATH
HaubOosnee d¢GeKTUBHbBIE CINOCOOBI peHIeHHs y4eOHBIX W IO3HABAaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aIrOPUTM ACUCTBUN MpHU
BBIMIOJTHEHUH 3aJlaHuil ¢ y4ETOM TIOMY4YeHHs] HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIHsIX, OLICHUBATh COOTBETCTBUE MOMYYEHHOIO pe3ysbTaTa 3asBICHHOW 1IeTH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeijlaraéMble B YCIIOBUU 33/1aHUN.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeAMETHBIX peE3yNbTaTOB IO OCBOCHHUIO 00S3aTENLHOTO COJIEPIKaHUS,
YCTAaHOBJICHHOT'O JaHHON (enepanbHOl paboyeil mporpamMMmoid, BBIICNAIOT: OCBOEHHBIC



0o0yJaromuMuUCsl Hay4YHbIE 3HAHUS, yYMEHUS W CIOCOOBI JIEHCTBHIA, CHIEMU(pHUECKHE IS
npeIMeTHON o0nacTu «XHUMHS», BHUABI JEATEIBHOCTH IO IOJyYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpPETALNH, TPEOOPA3OBAHUIO U IPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh c(POPMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHSATHI: aToM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JI0JII XUMHUYECKOTO
9JIEMEHTAa B COEIUHEHUM, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJb,
ANEKTPOOTPULIATEIBLHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl peaklusl, Kiaccuuramus
peakuuii: peakliui COeAUHEHMS], PEaKLIMU Pa3JIoKEHUs, peaKLUy 3aMEIlEeHuUs], peakluu
0o0MeHa, 9K30- U IHJAOTEPMHUECKUE PEAKLIUH, TEIIIOBOH APPEKT peakiu, sIpo aToma,
3JIGKTPOHHBIN CJIOW aToma, aTOMHas OpOMTanb, pPaJuyC aroma, XMMHUYECKas CBS3b,
NOJISIPHAst M HEMNOJISIpHAsi KOBAJEHTHAs CBsI3b, MOHHAs CBs3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (IIPOLIEHTHAs! KOHLEHTpAlKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHH M HPUMEHSATH 3TU
MOHATUS NPHU ONMCAHUY BELIECTB U UX MPEBPAILCHUN;

UCIOJb30BaTh XUMMYECKYI0 CHMBOJIUKY JUISI COCTaBiI€HMsI (OpMyJl BEIIECTB U
YpaBHEHMH XUMUYECKUX PEAKIIMIA;

OIpeNIeNIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSAX, CTEHECHb
OKHCJICHHUsI 3JIEMEHTOB B OHHApHBIX COEJUHEHUSX, NPUHAUIEKHOCTh BELIECTB K
OIpe/IeIEHHOMY KJacCy COeAMHEeHuH 1o ¢QopMmynaaM, BUA XUMHUYECKOH CBS3H
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuogumueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHE IEPUOINYECKON 3aBUCUMOCTU CBOICTB XMMMUYECKHUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapakTepu3oBaTh TabmumuHyto (opmy Ileproandeckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATUS «IJIaBHas noarpynna (A-rpymnmna)» u
«mmoboynast noxarpynna (b-rpynma)», manble W OojbLIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHHs, KOTOphle UMeroTcsi B Tabmuie «llepronnyeckas cucteMa XHUMHUYECKUX
atemeHToB J[. Y. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsa] sjpa, oOliee 4YHUCIO BIIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CIIOSM);

KJ1accu(UIUPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPraHUUECKUE BEIeCTBA, XUMHUECKUE
peakiuu (10 YHMCIy U COCTaBy YYacCTBYIOLIUX B PEAKIMU BELIECTB, IO TEIIOBOMY
sbdexry);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOJTBEpXkJas  OMNHMCAHUWE IpUMEpPaMHU  MOJIEKYJISIDHBIX  ypaBHEHHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUIA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH ITPOTEKAHHsI XUMUUYECKUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBUSIX;
BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JOJTI0 XMMHUYECKOTO AJIeMEHTa 10 (hopMysie COeMHEHUs], MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, IPOBOJAUTh PACUETHI IO YPABHEHUIO XUMHUUYECKOH peaklny;



IPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON AESITEIbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIUI0, KIACCU(HUKAINIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBS3€M — JUIl M3Y4YEHHUS CBOMCTB BEIIECTB U XMMHYECKHUX pPEAKLIHM,
€CTECTBCHHO-HAY4YHbIE ~ METOJAbl  TO3HaHUS  —  HAONIOIGHHWEe,  HU3MEpEeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICICHHBIN);

ClleZIOBaTh MpaBHJaM TOJB30BAHUS XUMHYECKOH TOCYIO0W H J1abOpaTOpHBIM
o0OpyaIOBaHUEM, a TaKXKe MpaBUaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU IO BBIIIOJIHEHHUIO J1a00PAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYyYEHUIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHCIOpPOJA), MPUTOTOBIECHUIO
pacTBOpPOB C ONPEAECIEHHON MAacCOBOM JI0JI€H PAaCTBOPEHHOIO BEMIECTBA, MNIAHUPOBATH
U MPOBOJUTH XUMHUYECKUE HKCIIEPUMEHTHI 110 PAaclO3HABAaHUIO PACTBOPOB ILIEIOYEH U
KHCIIOT C TOMOIIBIO HHAUKATOPOB (JIakMyc, peHoaTalenH, METHIIOPAHXK U JIPYTHE).

K koHiy oOyueHus B 9 kiiacce mpeAMETHBIC PE3yNbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI
OTpaxkaTb chOPMHUPOBAHHOCTD Yy 00YUAIOIINXCSI YMEHUH:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XMMHUYECKHUN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0)KHOE BELIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pEeaklMs, XUMHUYECKas
CBSI3b, TETIOBOM A(PPEKT peakuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLMALMS, PEaKIMd HMOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKUUH,  OKHUCIIUTENIb,  BOCCTAaHOBUTEIID,
OKHUCJICHUE U BOCCTaHOBJIEHUE, aJUIOTPONus, aM(OTEPHOCTb, XMMHUYECKasi CBS3b
(koBalleHTHasl, HMOHHAs, MeETaJUIMYecKas), KpUCTAIIMYecKas peméTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOM pEaKIuu, IMpPEeAe]bHO JOIyCTUMAas
koHieHnTpanus [1JIK BemecTBa;

WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUH U NPUMEHATH 3TH
TIOHSTHUS MPU OTMCAHUH BEIIECTB U X MPEBPAIICHUI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJ€HHsS (DOpMyNn BeHIeCTB U
YpaBHEHUN XUMUYECKUX PEAKIIUI;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACcCy COENMHEHUH Mo ¢opmyiaaM, BUA XUMUYECKOW CBS3U (KOBaJCHTHAas, MOHHas,
METaJIJIN4ecKasi) B HEOPraHMYECKUX COCAMHEHHUSX, 3apsii HMOHA IO XHUMHUYECKOU
dbopMmyne, xapakTep cpelbl B BOJAHBIX PacTBOpax HEOPraHUYECKUX COEIMHEHUH, THII
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMmbIcha Ilepuoguueckoro 3akona [[. 1. MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHWe: ONHKCHIBATh U XapaKTepu30BaTh TaOimuHyro Gopmy Ileprogmueckoit
CUCTEMbl XMMHUYECKHMX JJIEMEHTOB: pa3juyaTh MOHATHS «rjaBHas noxarpynna (A-
rpynmna)y u «mnobouHas moxarpynma (b-rpymma)», mameie W OosblIMe TEPUOIHI,
COOTHOCHTh 00O3HAuU€HMs, KOTOpPBIE HWMEIOTCS B TIEPUOJMUECKONW Tabmume, c
YUCJIOBBIMM XapaKTEPUCTUKAMM CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YMUCiIo AIEKTPOHOB M PACIpeie]ICHUE UX O AJNEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWMCTB JJIEMEHTOB U UX
COEIMHEHMI B Mpejesiax MajblX MEPUOJOB U TJIAaBHBIX MOArPYHI ¢ YYETOM CTPOCHHUS
HX aTOMOB;



KJIacCU(UIUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHUYECKNE BEIIECTBA, XUMUIECKUE
peakiuu (10 YUCIY W COCTAaBY YYacTBYIOUIMX B PEAaKIMHU BEHIECTB, MO TEIIOBOMY
3G exTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOHIME W crenu(uYeckue XWMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi ONMMCAHUE PUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUECKUX PEAKIINH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJMTUUECKONW JTUCCOUMUALIMU KHUCIIOT, IIEJIOYENH U COJIEH,
MIOJTHBIE ¥ COKPAIIEHHBIC YPABHEHUS pPEaKUUii HOHHOTO OOMEHA, YpaBHEHUsS PEaKIIHid,
MOJTBEPKIAIOMINX  CYIIECTBOBAaHHE TEHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca STUX PEeaKIuii;

MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHMSI XUMHUYECKUX IIPEBPAIICHUI B PA3IMUHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCHTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa 1Mo (opMylie COeAMHEHUS, MAaCCOBYIO JIOJIIO0 BEIIeCTBa B
pacTBope, IPOBOJUTH PACUYETHI 10 YPAaBHEHHIO XUMUYECKON peaKIni;

coOmoaTh TpaBWja TIIOJIB30BAaHUS XUMHUYECKOW TIOCYIOW U J1aOOpaTOPHBIM
00OpyIOBaHWEM, a TaK)Ke IpaBHia OOpAIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BBIOIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOTYyYEHUIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOJITBEPKIAIONINE KAueCTBEHHBIM COCTAaB PAa3IMYHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM IyTEM XJIOpHI-, OpoMHI-, HOAWA-, KapOoHar-, ¢docdar-,
CIIIMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIIECTB;
MPUMEHSTh OCHOBHBIC ONEpPAllUU MBICIUTEIBHON ACSITENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IleHHe, CUCTEeMAaTU3allMIO, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — ISl M3y4YEHHs] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUi, €CTECTBEHHO-
HAay4YyHble METOJbl TO3HAHHMA — HAONMIOJEHHe, U3MEpPEeHHe, MOJEIUPOBaHuUE,
SKCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumenoBaHue pa3aesioB u JJyieKTPpOHHbBIE (HU(PPOBbBIE)
KonTpoJsbHble I[MpakTHyeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTtesibHbIE peCypChl
padoTbI padoTbI
Pasznea 1. [lepBoHayajbHble XMMUYECKHE TIOHSITUS
Xumust — BakHas 001aCcThb
11 €CTCCTBO3HAHUS U 5 ) bubnuorexa [JOK
) MPaKTUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyelloBeKa
12 BerectBa 1 xuMuueckue 15 1 bubnuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. Baxuelinmue npeacraBuTeu

HEOPraHu4€CKUX BC€IIECCTB

51 Boznyx. Kucnopon. [lonsitue 6 bu6mmoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
) Bonopon. [Tonstue o g 1 bubmmoreka [JOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIACCHI 1 | | bubnuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. [lepuoanuecknii 3axon u [lepuoaguyeckasi cucrema xumuieckux 3jiemMenToB JI. U. MenaesneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA



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

[Tepuoanyueckuii 3aKOH 1

31 Ilepnoauueckas cucrema 7 bubnmnoreka [JOK
XUMHYECKHX dieMeHToB J[. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToMa
XuMHU4ecKas CBS3b.

3.2 OKHUCIUTENbHO- 8 bubmiorexa IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIHHBIC PEAKITHH
bubnuorexa [JOK
Hroro no paszey 15 https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

9 KVIACC

KosnvecTBO 9acoB DJIeKTPOHHbIE
HaumMeHoBaHUe pa3/iesioB U TeM uugpoBbie
Ne i/t P Kontpoanusie | IIpakruyeckue (pp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoTbI padoTsbl
pecypchbl
Pa3znen 1. BemecTBO M XUMHYECKHE PeaKINH
L1 [ToBTOpEeHUE U yriayoneHue 3HaHun 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JieioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX 4 bubnmnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIIAALINS. 2 1 1 bubmmoreka [JOK
' XVMUYECKUE PEeaKIMH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl U X COeIUHEHUSA
21 OO6m1as xapakTepUCTUKA XUMUYECKUX 4 | bubmmoreka [JOK
' anteMeHTOB VIIA-Tpymmer. ["amoreHs https://m.edsoo.ru/7f41a636
- OO6mas Xapil;fzpl/ICTHKa ngnquK.IfIx ) Butmorexa LIOK
' JICMCHTOR “TPYTHIHL. £-€pa 1 €€ https://m.edsoo.ru/7f41a636
COCIMHEHHUS
. O6mas X&pi;(l:epHCTHKa );I/IMI/I‘-I(;CKI;X , 1 Bu6morexa LIOK
. asieMeHTOB VA-Tpymibl. A3ot, pochop u ux hitps-//m.edsoo.ru/7f412636
COCIMHEHHUS
s OO6mas X&p?i(/’l:pHCTHKa XSI;IMI/I‘-IGCKI/IX . 1 , Bu6morexa LIOK
' SHeMeHTUOB “TPYIIEL. YTepot o https://m.edsoo.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
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

Pa3zgen 3. Merajljibl M HX COCAMHEHUS

bubnuorexa [JOK
3.1 0 7 4
O6mpe CBOACTBA METaIIOB https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
2 B I 16
3 AKHEUIINE METAIUIBL U UX COECIUHEHUS hitps.//m.edsoo.r/7f412636
Hroro no pazneny 20
Pa3znen 4. XuMus 4 OKpy:Kawmas cpeaa
4.1 BemectBa 1 MaTepualsl B )KU3HH YEJIOBEKA 3 bubmorexa HOK
) HI p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
P P https://m.edsoo.ru/7141a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




INIOYPOYHOE INIAHUPOBAHUE

8 KIIACC
KosnvecTBO 9acoB DJIeKTPOHHbIE
Ne nudpoBbIe
Tema ypoka Kontpoabnsie | IlpakTuyeckue bp
n/n Bcero o0pa3oBare/ibHbIE
padoTsI padoTbI
pecypcsl
1 [Ipeamer xumun. Posib XuMHUM B )KU3HU 1 bubmunorexa [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bubmorexa [IOK
2 [TonsiTHE 0 MeTO/1aX MO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227¢
[Tpaktuaeckas padora Ne 1 «IIpaBumna paboTsr
. bubnmoreka [JOK
3 B J1a00paTopuu U NpUEMBI OOpALLIEHUS C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM
4 Yucreie BemecTBa U cmecu. CriocoObl | bubmmorexa [JOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTrueckas padota Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OUYUCTKU TTOBApEHHOU 1 bubmorexa OK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubimorexa [JOK
6 A 1
TOMBT M MOTICIyIIET https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE JIEMEHTHI. 3HAKH (CUMBOJIbI) | bubnmoreka [JOK
XAMHAYECKHAX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmorexa [JOK
8 [IpocThie U COXKHBIE BEIIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bubmmorexa [JOK
9 ATOMHO-MOJEKYJISIPHOE YUYECHHE 1
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. 1 bubnmoreka [IOK



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

Xumunueckas popmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX 3JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAsI Macca. bubnmnoreka [IOK
OTtHocuTenbHas MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10511 XUMHUYECKOT0 3JIEMEHTA B bubnmnoreka [IOK
COeTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTa. Mosb. MossipHas bubnmnoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SIBJICHUSI. bubnmoreka [JOK
XuMHUecKas peaKuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs NPOTEKAHUS bub6nnorexa LIOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MACChI BEILIECTB. bubnmoreka [IOK
XUMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Breraucienus koandecTBa, MacChl BEIIECTBA 11O bubmmorexa [JOK
YPAaBHEHUSAM XUMHYECKUX PEaKIIUI https://m.edsoo.ru/ff0d5708
Knaccudukanust XuMrUueCcKuX peakiuii
18 (coe I/IHq;HI/ISI A3JI0XKECHHUSI 3a1\fe eHUs bubmmorexa LOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
bubmmorexa [JOK
19 sHImKIoneaucT. O6obmeHne n
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIlus 3HaHUU
20 KonTponbnast padora Nel o teme «Bemiectsa bu6mmorexa LIOK
A XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTaB Bo3yxa.
21 Kncn};xo — DJIEMEHT U IIPOCTOE BE }:;TBO bubmmorexa LOK
pot P HECTEO. https://m.edsoo.ru/f0d448e
O30H
22 du3nYeCKre 1 XUMUYECKHE CBOMCTBA bubmuorexa [IOK



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

KHCII0po/ia (PeaKkIui OKUCIICHUS, TOPEHUE).
[TonsiTre 06 oxcuagax

https://m.edsoo.ru/ff0d4614

Crioco051 MOJIY4YCHHUS KUCIIOpOZa B

bubmorexa [IOK
23 J1a00paTOPHUH ¥ TIPOMBIIINICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kuciopoaa
TemmoBoi 3(PeKT XMMHUYECKON PEaKIIUH,
24 IOHSATHE O TS@MOXHMH%CKOM ]ZIBHGLLII/II/I bubmmorera [IOK
P P : https://m.edso0.rw/fl0d4790
9K30- U SHJIOTCPMHUCCKUX PEAKIIHIX
TomnuBo (HeThb, yroiab U METaH).
25 3ar $I3H€I§I/qu]:03 yra CIIOCOOBI iro bubmmorexa [IOK
p %S, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
IIpaktrueckas pabora Ne 3 mo Teme
26 «l?lon eHHE U I2061/1 aHM€e KHCIIOPOIa. bubmorexa [IOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOHCTBY
7 Bonopon — 3neMeHT 1 IpoCcTOE BEILIECTBO. bu6mmorexa LIOK
Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre 1 XUMUISCKUE CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTre 0 KMCIIOTaX M COJIIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTYYEeHHS BOIOPOIa B bubnmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padora Ne 4 mo teme
31 «l?lon eHHE U Ic)o61/1 aHKe BOAOPO/1a bubmorexa [IOK
i up HOPOd, hitps://m.edsoo.ru/f0d4f42
W3YYCHHE €r0 CBOHCTBY
bubmmorexa [JOK
2 M i é . A
3 OJIIPHBIN 00BEM Tra30B. 3aKOH ABOTaIpo hitps:/m.cdsoo.ru/f0d542¢
33 Brrunciaenus o0péMa, KOJIUYECTBA BEIISCTBA bubmmorexa [JOK



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
https://m.edsoo.ru/ff0d542e

rasa 1o ero u3BeCTHOMY KOJIHUECTBY
BEIIECTBA WIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brrunciaenus o0bEMOB ra3oB I10 YpaBHCHHIO

N bubmorexa [IOK
34 pEeaKIu Ha OCHOBE 3aKOHA O0BEMHBIX
5 https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. bubmorexa [IOK
35 duznyeckre U XMMUYECKHE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
i, I1
36 CocraB ocHoBanuii. [lonstue 06 nHIMKAaTOpaX hitps:/m.cdsoo.rw/f0d59e2
Bopa kak pactBoputens. HacoieHHbIe 1
37 HEHACBILLIEHHbIE pacTBOPBI. MaccoBas A0JIs bubamorexa LOK
. PacTEOpEL 8 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpaxTrueckas padota Ne 5 o teme
38 «[IpuroroBieHre PaCTBOPOB C OIIPENEIIEHHON buGnuorexa [IOK
P N N P p P https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JIel PaCTBOPEHHOTO BEIICCTBAY
39 KonTponbhas padota Ne2 o teme bu6mmorexa LIOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuasl: cocTaB, KJIacCUPUKALINS, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydeHne n XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHHUS: COCTaB, KJIacCH(PHUKAIHS, bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosryuenue U XMMHYECKHUE CBOWCTBA bu6mmorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, Kimaccudukanms, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bubmorexa [IOK

45 [Tonydyenune u XuMHUECKHE CBOMCTBA KUCIIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnmnoreka [IOK
MOJIy4EHUs, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'eneTnueckas cBsA3b MEXAY Ki1acCaMu bub6nnorexa LIOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
. bubnmoreka [IOK
49 O06o0muIeHne 1 cucTeMaTH3aIHsI 3HAaHUH https://in.edsoo.r/00ad9ch?
50 KonTponbnast padota Ne3 o reme "OcHoBHbBIE bu6mmorexa LIOK
KJIACChl HEOPTaHUYECKUX COSTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCU(pUKAITUN
51 XI/H\I?II/I‘-IGCKI/IX AJIEMEHTOB. §OHHTH€ 0 rpynmax buomorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3axoH u llepuoanueckas
52 CI/IfTeMZ; XUMHUYECKHUX BHGMGI;ITOJ;: . W. buomorexa LIOK
https://m.edsoo.ru/00adasS2¢c
MenneneeBa
53 [Iepuoasl, Tpynmsl, HOATPYIIIILI bubmmorexa LOK
https://m.edsoo.ru/00adas52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubnmoreka [IOK
N3otomnsl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemMeHToB [lepuoanyeckoii cucremst /. U. bubmorexa HOK
https://m.edsoo.ru/00ada6be
MenneneeBa
56 XapakTepucTuKa XUMHIECKOTO 3JIEMEHTA T10 bubnmoreka [IOK
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ero nojoxkeHuto B [lepuoanueckoii cucreme
. . MeHnneneera

https://m.edsoo.ru/00ada824

3HaueHHuE Hepnozu/lqecxoro 3aKOHa OJId

bubmorexa [IOK
57 pa3BuTHUsA HayKu U npaktuku. /1. W.
L https://m.edsoo.ru/00ada96e
MenaeneeB — y4€HbIU, EAArOr U IPaXk1aHuH
PesepBHbIit ypok. O6001IeHUE 1
58 CHCTEMaTHSZpI/Iﬂ 3HaHHI?IIH/ Bcepoccuiickas bubmmorexa [IOK
B P https://m.edsoo.ru/00adb33c
IIpoBepoYHas pabora
KonTponbnas pabota Ne4 o teme «Ctpoenue
N bubmorexa [IOK
59 aToMa. XuMH4eckas cBs3b» / Bcepoccuiickas
https://m.edsoo.ru/00adb486
IIpoBepoYHas pabora
60 DIEeKTpOOTPULIATEIBHOCTh AaTOMOB bubnmnoreka [IOK
XAMUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [JOK
61 4
ONHAT XMMITHCECKA CBA3H https://m.edsoo.ru/00adac34
bubmmorexa [JOK
62 KoBasieHTHas1 nOJIsIpHAst XMMUYECKas CBA3b
https://m.edsoo.ru/00adaab8
bubmmorexa [JOK
63 KoBaneHntHas HenossipHas XuMU4ecKasi CBsI3b
https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmorexa OK
https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIPHBIC PEAKIIUN bubmorexa OK
P https://m.edsoo.ru/00adb076
bubmmorexa [JOK
66 OKucIuTeIN U BOCCTAaHOBUTEITH
https://m.edsoo.ru/00adb076
PesepBHblit ypok. O000IICHHE H
P P N bubimorexa [JOK
67 cucTteMmaTusanus 3HaHui no teme «CTpoeHue

aroMa. X¥MHYECKas CBS3b»

https://m.edsoo.ru/00ad9cb2
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PesepBubiit ypok. O60011eHNE U

68
CUCTEMAaTH3alysl 3HAaHUH

bubmorexa [IOK
https://m.edsoo.ru/ff0d61c6
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9 KIIACC

Koun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kourpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTsI padoTbI
pecypcbl
[lepuonnueckuii 3akoH. [lepuonnueckas
bubmuorexa [JOK
cUCTEMa XMMUYECKHUX 371eMeHToB /], U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
N 1 bubmuorexa [JOK
XUMHUYECKUX JIEMEHTOB NEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukarus n HoMeHKIaTypa | Bubmmoreka [LIOK
HEOPTaHUYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMruecKo CBSI3U U THUIIBI | bubmnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padorta Nel o treme
«[loBTOpEHue u yriayonenrue 3HaHUH 1 1
OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca»
Knaccugukarus XuMr4ecKuX peakiuii mo | Bbu6mmoreka [LIOK
pa3Iu4YHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[IonsATHE O CKOPOCTH XMMHUYECKON PEAKIIUH.
bubimorexa [JOK
[ToHsITHE O TOMOTE€HHBIX U FE€TEPOTr€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsITHE O XUMUUECKOM PaBHOBECHHU.
@DaxTopHl, BIUIIOLINE HA CKOPOCTb | Bbu6mmoreka [LIOK

XHUMHYECKON pE€aKiuu 1 IOJIOKCHUC
XUMHUYCCKOI'O PaBHOBCCHUA

https://m.edsoo.ru/00adc28c
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9 OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubmmorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 371€eKTPOJIUTUYECKON AUCCOIAALINH. bubmuorexa [JOK
CunbHbIe U clla0ble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

. bubnuorexa [JOK
11 HonHble ypaBHEHUs peakuuii
https://m.edsoo.ru/00add448
XuUMHUYECKHEe CBOMCTBA KUCTIOT U OCHOBaHU I
12 B CBETE MpECTaBICHUN 00 bubmmorexa [IOK
peA . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKOMN TUCCOIHAITITHI
XUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPEICTABIEHUH 00 DIIEKTPOJIUTUUECKONA buGmrorexa LHOK
P P https://m.edsoo.ru/00add8b2
JTUCCOLIMAITIT
14 [TonsiTue 0 rugposn3e coen bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
bubnnorexa [JOK
15 O06001IeHNe U crcTeMaTH3aIvs 3SHAHHIA
- t https://m.edsoo.ru/00addd12

16 [IpaxTrueckas padora Ne 1. «Pemenue bu6mmoreka [LIOK
JKCIIEPUMEHTAJIBHBIX 3a]1a9) https://m.edsoo.ru/00addbfa
Kontposnbnas padota No2 o teme

P P bubmnorexa [JOK
17 «DJIEKTPOIUTUYECKAS] AUCCOLIALIMSL.
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas XxapakTepUCTUKA TaJIOTSHOB. bubnmorexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xaoposogopoa. CoasHast KUCIO0Ta,

P P . bubmmorexa [JOK
19 XUMHYECKHE CBOKCTBA, OJTYyYCHHE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [Tpaktudeckas padora Ne 2 o Teme bubnuoreka LIOK

«IlomyyeHne COJITHON KMCIIOTBL, U3y4YECHHE €€

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOVICTB»

Brruucnenus mo YpaBHCHUAM XUMHUYCCKUX

bubnuorexa [JOK

21 peakLuii, ecu OJIMH U3 PEareHTOB J1aH B
https://m.edsoo.ru/00ade488
M30BITKE
” OO11as xapakTepucTHKa 371eMEeHTOB VIA- bubnmnoreka [IOK
IPYIIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIMY CEPBL.
P ¢ . P N bubnuorexa [JOK
23 Haxoxnenue cepsbl U €€ coeJuHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUE CBOMCTBA CEPBI
4 CepoBojopo, cTpoeHue, (GPU3NIeCKHue u bubnmorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcuapl cepsl. CepHas KUCIOTa, (hU3HUECKUe bubnmorexa [JOK
Y XMMHYECKHUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKLINH, JIEKAIINE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOTyYeHUs Bbu6mmoreka LIOK
CEpPHOM KHCIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KAIOLIEH CPelbl COCTMHEHUSIMU CEPBI
7 Brraucienne MaccoBoit 1011 BEIXOAa bubmnorexa [JOK
MPOJIYKTa PEAKLIUHU https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHUKA JIEMEHTOB VA-
bubnnorexa [JOK
28 rpynnsl. A30T, paclipOCTPaHEHHE B IPUPOJIE,
. https://m.edsoo.ru/00adeea6
(bu3HYeCKre M XUMUYICCKUE CBOMCTBA
79 AMMHUaK, ero (pu3nYecKre 1 XMMUIECKHe Bubmmoreka [LIOK
CBOMCTBA, IIOJIyYCHHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[Tpaktudeckas padora Ne 3 o Teme
bubmnorexa [JOK
30 «[lonyuenne aMMuaka, U3y4eHue ero
N https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KHUCJI0Ta, €€ hu3nuecKue u bubnmnorexa [IOK
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XHUMHYECKHE CBOMCTBA

https://m.edsoo0.ru/00adf306

Hcnonb3oBanue HHUTPATOB U coJieli aMMOHUS
B Ka4CCTBC MUHCPAJIbHBIX y,I[O6p€HI/II7L

bubmuorexa [JOK

32
XUMHYECKOE 3arpsi3HEHUE OKPYKaoLIEeH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
docdop. Oxeup hocdopa (V) u pochopuas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubamorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, OTy4YCHHE
Hcnons3oBanue ¢pocharoB B kauecTBe
34 MUHEpaJbHBIX yI00peHui. 3arpsa3HeHue bubmmorexa [IOK
P X YA P - 4P https://m.edsoo.ru/00adfc20
IPUPOTHOM cpenbl hocharamu
35 Yraepon, pacnpocTpaHeHUE B IPUPOJE, bubnmnoreka [IOK
(dbu3UYecKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux GU3HIECKue U
36 XUMHYECKHE CBOMCTBA. DKOJIOTHICCKHE bubmnorexa [JOK
POOJIEMBI, CBSI3aHHBIE C OKCUIOM YTJIepoJia https://m.edsoo.ru/00adfebe
av)
bubnuorexa [JOK
37 VYronbHast KUcioTa u €€ co
POTLHAL KHEIOTA HH https://m.edsoo.ru/00ae006¢
[Tpaktudeckas padora Ne 4 o Teme
" bubmmorexa [JOK
38 [TosnyuyeHune yriaexucioro rasa.
" https://m.edsoo.ru/00ac027¢
KauecTBeHnHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX Bubmmoreka [LIOK
BELLECTBAX KaK 0 COCAUHEHUX yriiepoaa https://m.edsoo.ru/00ae054¢
40 Kpemuuii u ero coenuHeHus buGnnorexa [IOK
https://m.edsoo.ru/00ae080a
41 [IpaxTrueckas padora Ne 5. Peienue bubnuoreka LIOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/00ae0bf2
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«BaykHele HeMeTalIbl ¥ UX COCOUHCHUA»

KonTponbnas pabota Ne3 o teme

bubmuorexa [JOK

42
«BaxxHeinme HeMeTalJIbl U UX COSUHEHUSD) https://m.edsoo.ru/00ae0e18
OO611ast XxapakKTePUCTHKA XMMHUECKUX

43 3JIEMEHTOB — MeETaJUIoB. MeTaaindecKkas bubnuorexa [JOK
CBS3b U METAJUINYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBONCTBA METAIIIOB
XUMHYECKHE CBOMCTBAa METAJLIOB.

44 DJIEKTPOXUMHUYECKUH Pl HATPSIKEHUM bubmmorexa [IOK

P pAA P https://m.edsoo.ru/00ae1156
METAaJIJIOB
OO61mure criocoObl MOTyYeHUST METaJUIOB.

45 CmuiaBel. Berauciienust no ypaBHEHHSIM bubnmnoreka [IOK
XUMHUYECKUX PEAKLUH, ECIIM OUH U3 https://m.edsoo.ru/00ael1156
pPEareHTOB COJCPKUT IPUMECH

bubnmorexa [JOK

46 [lonsiTHE O KOPPO3UU METAIIIOB H
https://m.edsoo.ru/00ae1278
bubmnorexa [JOK

47 €JI0YHBIC METAJLJIBI
i https://m.edsoo.ru/00ae14b2

bubmnorexa [JOK

48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U KaJIUst

https://m.edsoo.ru/00ac14b2
49 [[lenoyHO3€eMeNbHBIE METAILIBI — KAIbLUHI 1 bu6mmoreka [LIOK
MarHui https://m.edsoo.ru/00ael5e8
. bubnmorexa [JOK
50 Bakneiime coeAuHEHUS KaabLUs
https://m.edsoo.ru/00ael5e8
51 O06001IeHNe U crcTeMaTH3aIvs 3SHAHHIA
bubmuorexa [JOK
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHCHUS
s yerp https://m.edsoo.ru/00ac1886
53 [TpakTrueckas padorta Ne 6 o Teme bubmmoreka [JOK
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"YKécTtkocTh BO/IBI M METOIbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
54 AJroMUHHI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBa OKCUIA U bubnmnoreka [IOK
TUIPOKCHA https://m.edsoo.ru/00aelc64
56 Te1e30 bubnuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIpOKCcH bl U conu xenesa (1) u bubnmnoreka [IOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eH1E U CUCTEMATU3allUs 3HAHUN
[TpakTrueckas padora Ne 7. Pemenue
bubmnorexa [JOK
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
. https://m.edsoo.ru/00ae3del
«BakHeWIe METaJUTBI U UX COCTUHCHUSDY
BerancneHus mo ypaBHEHUSIM XUMHUECKUAX
€aKIMi, eCcJIM OJNH U3 PearcHTOB JaH B
P P bubmnorexa [JOK
60 M30BITKE WU COAEPKUT IPUMECH.
. https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBoit 1011 BBIXOJa
MPOJIYKTA PEaKun
6l O06001IeHre ¥ cHCcTeMaTH3aIW s 3SHAHHUIA
6 KonTponbhas padora Ne4 o reme
«Baxuelinime MeTauibl ¥ UX COeTUHEHUS
63 BemecTBa 1 Marepuaibl B IOBCEHEBHOU bu6mmoreka [LIOK
JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHUE OKPY>KArOIIeH bubmmorexa [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponb Xx¥Muu B pelieHnu 3K0JI0rHueCcKUX bu6mmoreka [LIOK
npoOiemM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O000IICHHE H bubnmorexa [JOK
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CHUCTEMAaTHU3al i 3HAaHUH

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

67 PesepBubiit ypok. O60011eHNE U 1 bubamnorexa [IOK
cucTeMaTu3als 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O60011eHNE U 1 bubnmnoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
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IMMPOBEPAEMBIE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBLHOM NPOTPAMMBI

8 KVIACC

Kon
NpoBepsIeMoro
pe3yJjabTara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJ/ILTATBI 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmsbl OCHOBHOT'O 001mero 06pa30BaHI/IH

1

1.1

IIo Teme: ((HepBOHa‘-Ia.HI)HBIe XUMHWYCCKUC ITOHATUA»

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHITHH: aToM,
MOJIEKyJla, XHUMHYECKUIl 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOAHAs), BAJECHTHOCTS,
OTHOCHTENIbHAsl AaTOMHasi M MOJIEKyJsIpHas Macca, KOJIMYECTBO
BEILlECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas OISl XUMHYECKOTO
DJIEMEHTAa B COCIMHEHUH, MOJISIPHBIA OOBEM, XUMHUECKAs PEaKIIHs,
KiIaccu(UKalusi — peaKkluii:  peakuuu  COCTUHEHHS,  PEaKIUH
pa3NoXKEHUs, PEaKIUH 3aMELICHUs, peakIuu oOMeHa, 3K30- H
SHIOTEPMHUYECKUE DPEAKINHU, TETUIOBOH A(PQEKT peakiuu, pacTBOp,

MaccoBasi J10JIsI BelecTBa (MIPOLICHTHAs KOHIIEHTPAIIMsI) B PaCTBOPE

1.2

WIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MMOHATHH H

IPUMCHATD 3TU ITOHATHA IIPHU OITMCAHHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHUYCCKYH0 CHUMBOJIUKY IJII COCTABJICHUSA (bOpMyJ'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MAacCCBhI BCIICCTB,
MMOCTOAHCTBA COCTABA, 4TOMHO-MOJICKYJISIDHOTO  YUCHHS, 3aKOHa

ABorajipo

1.5

ONpeCaACIATh BaJICHTHOCTbH aTOMOB JJICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

1.6

1.7

KJaccu(UUUpoBaTh XMMHUYECKHE pEaKUMU (110 YUCIy U COCTaBy
Yy4YaCTBYIOLIMX B PEAKIIMU BEILECTB, IO TEIIOBOMY 3P deKTy)
BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPDHYIO MAacchl

BCIICCTB




1.8

1.9

BBIUUCIIATH MAaCCOBYIO JOJIO XHMHYECKOTO JJIEMEHTa Mo (Qopmyre

COCIMHCHUS,

BBIYUCIIATE MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHHS — HAOJIOIeHHE,
U3MEpPEHHE,  MOJICIMPOBAHUE,  JKCIEPUMEHT  (peaJbHbli U

MBICJICHHBIH)

ITo Teme: «BaxxkHeilme NpeacTaBUTEIM HEOPTAaHUYECKUX BEILIECTB

2.1

22

PaCKpbIBaTb CMBIC]I OCHOBHBLIX XHMHYCCKHUX MTOHSTHIA: OKCHza,
KHCJI0Ta, OCHOBAaHUEC, COJIb
OIpPCACIIAThL MPHUHAJIC)KHOCTL BCIICCTB K OHpGZ[G.HéHHOMy KJI1acCy

coearHeHui o hopmynam

23

KJIACCU(UIIUPOBATH HEOPTaHNIECKHE BEIICCTBA

24

XapaKkTepu3oBaTh  (ONMUCHIBATH) OOIMIME XUMHUYECKHE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPKAas ONUCAHUE IPUMEpamMu

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKINN

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€HICCTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBad, BO3MOXHOCTHU IIPOTCKAaHUA XHUMHUUYCCKHUX

HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

2.7

CleIoBaTh IpaBWJIaM IIOJIb30BAHUA XUMUYECKOM TOCYIOM |
nabopaTOpHBEIM 000pYIOBaHHEM, a TAaKXKE MpaBWiIaM OOpamIeHHs C
BELLIECTBAMH B COOTBETCTBHUM C HWHCTPYKLMSIMHU IO BBIIOJTHEHUIO
1a00pPaTOPHBIX XMMHUUYECKHUX OMNBITOB MO MOJYyYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONpeAcTIEHHONM MacCcoBOM JoJied PacTBOPEHHOTO
BEILIECTBA, UIAHUPOBATh U IPOBOJUTh XUMUUYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH W KHUCIOT C IOMOIIBIO

WHANKATOPOB (JIakMmyc, peHoa(pTalenH, METUIIOPAHXK U APYTHE)

IIpOBOAUTH paC‘léTH 10 YPaBHCHUIO XHUMHYECKOM pCaKknu

IIo Tewme: «HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H HepnozmquKa;I CHUCTEMA
XUMHNYCCKUX OJICMCHTOB I[ . Menneneena. CTpOGHI/Ie aTOMOB.

Xnumudyeckas cBA3b. OKHCINUTEIEHO-BOCCTAHOBUTEILHEIC pCaKnuu»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHX MTOHATHH: AApO0 aroma,
SJ'IeKTpOHHHﬁ cJIoH aToMa, aTOMHasA Op6I/ITaJ'IB, paauyc aromMma,

XUMHUUCCKasA CBA3b, IIOJIApHAdA KM HCIOJIAPHAsA KOBAJICHTHAA CBA3b,




3.2

ANEKTPOOTPHUIIATEIILHOCTh, HOHHAsI CBSI3b, HMOH, KAaTHOH, AaHHOH,

CTCIICHDb OKWCJICHUA

KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHNYCCKUEC DJICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh Tabmuunyto (opmy Ileprmogmueckoit
CUCTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh IOHATHUS «TJIaBHAas
noarpynmna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIpIe» U «OOJIBIIHECY MEPUOJbI

3.4

packpsiBaTh cMmbich Ilepmogmueckoro 3akona JI.M. Menneneesa:
ACMOHCTPpHUPOBATH MOHUMAHUEC HGpHOZ[H‘-IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJJIEMCHTOB OT HUX IIOJIOKCHHUSA B Hepnozu/lqecxoﬁ

CUCTEMC

3.5

COOTHOCHTH  OOO3HA4eHUS, KOTOpble HWMEIOTCI B  TaOIuIe
«Ilepnognueckas  cucrema  XHMH4YECKHMX  anemeHtos  J[.U.
MenpeneeBay € UYUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsa] sapa, oO0Ilee YucCIo

AJIEKTPOHOB U PAaCIPEIEICHUE UX MO 3JIEKTPOHHBIM CJI0SIM)

3.6

OIIpCACIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

3.7

OTpENEeNATh BUJ XUMHUYECKON CBSI3M (KOBaJEHTHAs M HOHHAs) B

HCOPraHUYCCKUX COCANHCHUAX

9 KVIACC

Kon
NMpoBePsieMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBO U XMMHUYECKas peaKuus»

1.1

pacKpbiBaTh CMBIC OCHOBHBIX XHMHUYECKUX TMOHSTHM: pacTBOp,
ANEKTPOJIUTHI, HEDIEKTPOIUTHI, OJICKTPOIUTUYECKAS JAUCCOIHAIINS,
peaKuu MOHHOTO OOMEHa, KaTalau3aTtop, XMMHUYECKOEe paBHOBECHE,
oOpaTumbie u HEOOpaTHUMBbIE peaKIuy,
OKHCITUTETbHOBOCCTAHOBUTEIbHEIE peaKIuy, OKHCITUTETIb,
BOCCTAaHOBUTENb, OKHCIIEHHE M BOCCTAHOBJICHHE, AaJlJIOTPOIHUS,
aMmpOTepHOCTh,  XUMHUYECKas CBA3b  (KOBAJIEHTHAs, HMOHHAsd,

MeTaHHI/I‘leCKaH), KpUCTAJUIMYCCKAA peméTKa, CILIaBbl, CKOPOCTb




XUMHYECKON PEaKLKU

1.2

HWIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHHA U

MMPUMCHATH OTU NOHATHA IPU OIIMCAHUHN BCUICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMU KHUCIIOT,
LIEJI0YEd WM COJIEW, IIOJIHBIE M COKpAlICHHBIE YPABHEHMS PpEaKIMN

HOHHOTO 00OMeHa

1.4

PACKpPBIBATE CYHIHOCTH OKHCJIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPENICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca STHUX peaKkuit

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

Ilo Ttemam: «Hemeraiuibl U uX coequHeHUs» U «MeTauibl U HUX

COCANHCHU S

2.1

22

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHICIIM(PHUSCKUE XUMHISCKUE
CBOMCTBA NPOCTBIX M CIIOXKHBIX BEIIECTB, IMOATBEPXkAAs OMUCAHUE
MIPUMEPAMU MOJIEKYJISIPHBIX M1 HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUN

COCTaBJISITh YPABHEHUS PEAKLMM, MOITBEPKIAOIIMX CYIIECTBOBAHHE

TeHESTUYECKOM CBI3H MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHbIX

YCIIOBHSIX

24

clieoBaTh MpaBWJIaM TOJb30BAaHUS XMMHUYECKOM TOCYyAOH U
1abopaTopHBIM 00OpYIOBaHUEM, a TaKXkKe IMpaBuUiaM OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIIOJIHEHUIO
1a60pPaTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHHUIO U COOMPAHMIO

F8.3006p213HI>IX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"8.321)

2.5

MPOBOJMTh PEAKIMH, ITOATBEPIKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM MYTEM XJIOPHJI-,
Opomuna, wuoaun, kapOonar, Qocdar, cunukar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUSI, NOHBI W3YYEHHBIX METAJLIOB,

MPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

IIo Teme: «Xumus u OKpYyXKaromas cpecaa»

3.1

PaCKpbIBATb CMBICII OCHOBHBIX XHMMYECKHUX IIOHATHH: HHK

BCHICCTBA; KOPPO3UA MCTAJIIIOB

3.2

INPUMCHATbL OCHOBHLIC OIICpallkin MBICITUTEIIEHOM ACATCIIBHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHWE, O0000IIeHHWEe, CHCTEMAaTH3AINIO,
BBISIBJICHHEC NPHYMHHO-CJICIICTBEHHBIX CBS3eH — Ui HW3YYCHHS
CBOWMCTB BEHIECTB M XHUMHYCCKHX pEaKIHH; €CTCCTBCHHOHAYYHBIC
METOJBI TIO3HAHWS — HAONIOJCHUE, HM3MEpPEHUE, MOJCIUPOBAHHUE,

9KCIIEPUMEHT (peajbHbIl U MBICJICHHBIN)




MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHaanII)HI)IG XUMHNYCCKUEC ITOHATUA

1.1

1.2

[Ipenmer xumuu. Ponp XuMHM B KU3HU 4YEIIOBEKAa. XMMHS B CUCTEME HayK.
Tena n BemecTBa. @U3NMUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE

BC€HICCTB

IlonsTue o METOJaxX IIO3HAaHHUA B XMMUMU. Ywucteie BCIICCTBA U CMCCH. Cnoco0bI

paszaeneHus cMecei

1.3

1.4

ATOMBI H© MOIJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJIBI  XUMHYECKHUX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas: popmyia. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHas ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBast 10151 XUMUYECKOr0 3JIEMEHTa

B COCAMHCHUU

1.5

KommuectBo BemecrBa. Moisb. MossipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHWCIIa CTPYKTYpPHBIX €IMHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHNYCCKHUX COG,I[I/IHGHI/Iﬁ

1.6

®Ou3nyecKkue M XUMUUYCCKHUE SBJICHHS. XHUMHYCCKAs peakuuda u eé IIPU3HAKU.
3akoH COXpaHCHHUA MACChl BCUICCTB. XUMHYECKHE YpaBHCHMU. Knaccn@nxamm

XUMHUYECKUX peaklni (COeMHEHMS, pa3I0KEHUs, 3aMelleHusl, 0OMEHa)

1.7

XUMUYECKUH IKCTICPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY0H, C IpaBUIaMU
paboTel B Jlaboparopud M THpuUEMaMu OOpalieHuss C JIabopaTOPHBIM
00OpyZOBaHUEM, HW3yYeHHE U ONUCaHHe (U3NYECKUX CBOWCTB 00pasioB
HEOPraHWYECKUX BEIICCTB, HaOmrojneHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYINKE, KUIICHUE W KOHICHCAIIMs BOJbI) U
XUMHAYECKHX  (FOPEHHE  CBEYM, MPOKAJIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SIBJICHUW, HAONIONEHHE M ONHCAHUE
NPU3HAKOB  MPOTCKaHHWsS XUMHUYECKHX peakiuii  (pa3lioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTBI C XJIOPUAOM Oapuisi, pa3ioKEeHUE
runpokcuia meau(ll) mpu HarpeBaHuH, B3aMMOJICHCTBHE KeJie3a C PaCTBOPOM

conu meau(ll), usydenue crnocoOoB pazneneHus cMece (¢ MOMOIIBI0 MarHUTa,




bunbTpOBaHMWE, BBHIMAPUBAHUE, MUCTWLISAIUS, XpoMaTorpadus), MPOBEICHHUE
OYHUCTKH MTOBAPECHHOM COJIM, HAOIOJICHUE U OTIMCAHHUE PE3YJIbTATOB MPOBEIACHHUS
OIBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJeNeH

MOJIEKYJI (I1apOCTEPKHEBBIX)

2.1

Baxnerinme npecTaBUTENN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmecwr razoB. CoctaB Bo3myxa. Kuciaopoa — snemMeHT M mpocToe
BemiecTBO. HaxoxnmeHue kucinopoaa B Ipupoze, (pU3HMUECKHE U XUMHUYECKHUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. IIpumenenue kucimopona. CrocoObl
MONyYeHHs KHUCIopoga B Ja0OpaTopuyd W MPOMBIIUIEHHOCTH. KpyroBopot

Kuciopoza B npupoze. O30H — amioTponHas MoauduKanus Kucaopoaa

2.2

TemnoBoit 3¢ ekt XuMIUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, IK30-
U DHJIOTEPMUYECKUE peaKklUK. TOMINBO: yrojb U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCUJICHUC TapHHUKOBOI'O 3(1)(1)€KT21, pa3pyuI€Hue 030HOBOI'O CJIOA

23

Bopmopox — anemeHT u mpocroe BemiecTBo. HaxoxxaeHne Bogopoaa B MPHPO/IE,
¢u3nveckne W XUMHYECKHE CBOICTBA, MPHUMEHEHHE, CHOCOOBI TOIyYEHHUS.

KuciaoTe! u conu

24

MousipHblii 00bEM ra30B. Pacu€Tsl N0 XMMHUUECKUM YPaBHEHUSM

2.5

2.6

Odusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
Haceiiennsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg n0ns BewecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B mpupojae W B KH3HU 4enoBeka. KpyroBopor
BOABl B TMpUpOJE. 3arps3HeHHe NpUpOAHBIX BoA. OxpaHa U OYHMCTKA
MIPUPOJIHBIX BOJ

Knaccudukanmss Heopranmdeckux coeauHennid. Oxcuawl. Kiaccudukamms
OKCHJIOB:  cosieoOpasyronie (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIEe) U
HeconeoOpazyromue. Homenkinarypa okcugoB. Dusnueckue U XUMHYECKHE

CBOIMCTBa OKCHIOB. HonyquHe OKCHAOB

2.7

OcnoBanus. Kiaccudukaruss ocHoBaHuil: ImIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBanuid. dusndeckre U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lomyuenne ocHoBaHuUi

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinot. dusmdeckue u
XUMHYECKHE cBoycTBa KHUCIOT. Psan aktuBHoctu MetasioB H.H. bekerosa.

HonyquHe KHCJIOT

29

Comu. Homenknarypa coseil. Pusnyeckue U XMMHUUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue coneit




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  OKCHEPUMEHT: KAu4eCTBEHHOE OIPENEIICHHE  COACPIKAHMS
KHCJIOpOJla B BO3/yX€, IOJIyu€HUE, COOMpaHHE, paclo3HAaBaHUE M H3YUYCHHE
CBOMCTB KHCJIOPOZA, HAOIIOIEHNE B3aUMOJCHCTBUS BELIECTB C KUCIOPOAOM U
YCIJIOBUSI BOBHUKHOBEHUS M MPEKpaIleHUs FopeHus (1oxapa), 03HaKOMIJIEHHUE C
oOpa3aMu OKCHIOB W ONHCAaHWE WX CBOWCTB, TNOJydeHHE, coOMpaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpOJa (FOPEHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcuaom meau(Il) (Bo3aMOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB),
HaOrofieHue 00pa3loB BELIECTB KOJUYECTBOM | MO, HCCIIeIOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOH PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHOM MacCOBOW JOJIEH PACTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C METaUlaMU (HATPUEM U KaJbLIUEM)
(BO3MOXKHO HCIOJb30BaHUE BUJIEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KHCIOT M INeNOYed C TIOMOIIbI0 HWHAWKATOPOB, HCCIEAOBaHHE 00pas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHUE W3MEHEHUS
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHUCJIOT U LIeJoYel, Hu3ydyeHue
B3auMozeiicteus okcuga menu(ll) ¢ pacTBopoMm cepHOW KHUCIIOTBI, KHUCIOT C
MeTaJulaMH, peakuil HeMTpaau3auy, nojiydeHue HepacTBOPUMBIX OCHOBaHUM,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pELICHue
HKCHEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxkHeline Kiaacchl HEOPraHMYECKUX

COETMHEHUI

[Tepuonuueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX DJIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aTOMOB. XUMHYECKas CBsA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC pCaKIINU

3.1

[lepBble TOMBITKK KiIacCUPHUKAMM XUMUYECKUX dJeMeHToB. [loHsTue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE M IIEIOYHO3EMETIbHbIE METalIbl,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT amdoTepHbIe

OKCHUJBI U THAPOKCHUIbL

32

[Tepuonuueckuii 3akoH. [lepuoauyeckasi cucrema XuMuueckux 3yemMeHToB J[. 1.
Menneneena. Kopotkonepuonnas n JUTMHHOTIEPUOTHAS dbopmbl
[lepuonuueckoit cucteMbl xuMuueckux osiemeHtoB .M. Menpeneesa.
[lepuonst u rpynnbl. PU3MUECKUN CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB

Inepruoaa U rpyiiibl 3JICMCHTA

33

Crtpoenue aromoB. CocTaB aTroMHBIX siaep. M3oronbl. Dnekrponsl. CTpoeHue

QJICKTPOHHBIX 000JIOUEK  aTOMOB ICPBBIX 20 XMMHYECKHX DJIEMECHTOB




3.4

IIepnonnueckoir cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoit cucreme .M. Menneneesa

3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyNIaM MU IEPHOLAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTUS HAayku W npaktuku. J.UW. MenpneneeB — y4y€Hblil U

rPaKJIaHUH

3.5

Xumuueckas cBs3b. KoBajeHTHas (MOJspHAsE U HEMOJSpHAs) CBA3b.

DNEeKTPOOTPULIATEILHOCTh XUMUUECKHUX 3JIEMEHTOB. VlOHHas CBA3h

3.6

Crenens okuciieHus. OKHCIUTEIBHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. HpOHGCCI)I

OKHCJICHHUS M BOCCTAHOBJICHHA. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH DKCIEPUMEHT: U3ydeHHe OoOpas3loB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aWMOJEHUCTBHE THMAPOKCHIA LIMHKA C PAacTBOpaMH KHUCIOT M
LIeJI0YEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPBI OKUCINUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU Pa3I0KCHUS, COG,Z[I/IHGHI/IH)

9 KVIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1.1

1.2

BemiecTBo M XMMuueckas peaKnusi. HOBTOpeHI/IC

[lepuonuueckuii 3akoH. I[lepuoguueckas cucremMa XuMUYECKUX 3iieMeHToB J[. M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB MEPBbIX TPEX IMEPUOJIOB, KaJlMsl, KaJdblUs U MX
COCAMHECHHUI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMEHTOB B llepmommnueckoii

CUCTCMC U CTPOCHUECM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA: BHABI XHMHYECKOH CBS3U. THIIBI KPpUCTAJUIMICCKUX
peI_HéTOK, 3aBHCHMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTﬁJ’IJ’IH‘lGCKOﬁ peH_IéTKI/I
Hu BHUAA XHUMHYECKOH CBSI3H. KHaCCI/IQ)I/IKaHI/IH W HOMCHKJIATypa HECOPTaHUYCCKUX
BCIICCTB (MG)KI[YHapOI[HaH n TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIONMUXCA K  Pa3JIMYHBIM  KJIaCCaM  HCOPraHHYCCKHUX COGHHHGHHﬁ,

ICHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanusa XuMHUeCKUX peaklii 0 pa3IuYHbIM MpU3HAKaM (110 YUCIY U
COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo

W3MEHEHHUIO CTEIEHEeH OKHCIIEHHS XHMHYECCKHX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

1.5

0 YYacTUIO Karajgu3aTopa). OK30- U  SHIOTEPMHYECKHE  PEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHUA. Ilonstue o CKOpOCTHU XHUMHYECKOM pCakurn

[Tonsitue 00 0OpaTUMBIX M HEOOpaTHUMbBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX U T€TEPOreHHbIX peakuusax. [[oHsATHE 0 XUMHUUECKOM PaBHOBECHHU.
@akTophl, BIUAIOLIME HA CKOPOCTb XMMHUYECKON pEaKIUU U TOJI0KEHUE

XUMHNYCCKOTI'O paBHOBCCHUSA

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE peakuuy, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHWE  ypaBHEHUU
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIMi C HCIOIb30BAHHEM METOAA

AJIEKTPOHHOTO OaslaHca

1.6

Teopust AJIEKTPOIUTUYECKONW UCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
KaTI/IOHI)I, aHNOHBI. MexaHmn3m Aucconanuu BE€UICCTB € PA3JIMYHBIMU BHAAMU
XxuMu4eckoi cBs3u. Crenenp auccounanuu. CuibHble U c1a0ble IEKTPOIHUTHI.
Peakiiun vMoHHOTO OOMEHa. YCIOBHSA HPOTEKAHUS PEaKkLUuil MOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIlEHHbIE WOHHbBIE YpaBHEHMs peakuui. CBONCTBa KHCIOT,
OCHOBAaHMH UM coOJel B CBeTe MPEJICTaBICHUN 00 3IEKTPOIUTUYECKON

AucCconranuu. KauecTtBeHHBIE PCaKIIMy Ha MOHBI. ITonsTue o TUaApOIn3C coJier

1.7

XUMHYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJACIISIMU KPUCTAJLUIMYECKUX
peImETOK HEOPraHWYEeCKHX BEIIECTB — METAUIOB W HEMeTauioB (rpadura u
ajMa3a), CIIOKHBIX BEHIECTB (XJIOpUAA HATPHs); MCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakiuu OT BO3JACHCTBUSA pa3IMYHbIX (HAKTOPOB;
UCCJIEIOBAHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, IIenoded M coyell  (BO3MOYKHO — HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); IMPOBEJIEHHE OMNbITOB, WIIOCTPUPYIOIUX IPU3HAKH
IIpOTEeKaHMs peakluii HOHHOTO oOMeHa (00pa3oBaHMe OCaJlKa, BbIJEICHHE rasa,
o0pa3oBaHUE BOJbI); OMBITOB, WJUTIOCTPUPYIOIIUX TMPHUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peakUuil (rOpeHHe, peakluu pPas3jIoKEHUs, COCIUHEHUS);
pacro3HaBaHUE HEOPTraHUYECKUX BEUIECTB C IIOMOIIBIO KAYECTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJ1a4

2.1

HemeTtannel 1 ux coeJuHEHUS

O61ua;1 XapaKTCPHUCTHUKA TIaJIOI'CHOB. Ocob0eHHOCTH CTPpOCHHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCJICHUS. CTpOGHI/Ie n Q)HSHHGCKI/IG CBOIMCTBa IMPOCTBIX
BEIIECTB — TrajoreHoB. XHMHUUYECKHME CBOMCTBA Ha npuMEpe  XJjopa
(BSaHMO,HeﬁCTBHe C MfCTajlllaMH, HCMCTaJlJIaMH, H_IGJ'IO‘laMI/I). XJ'IOpOBOI[OpOI[.

Consanas KHCJI0Ta, XUMHNYCCKHC CBOﬁCTBa, MOoJIy4YeHHuEC, IIPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa M XJIOPOBOJOPOJA HA OPraHM3M 4YeloBeKa. BakHeWllne XJIOpUIbl U UX

HAXO0XJEHUE B MPUPOJIE

OOmrast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (Gu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOAa M Cephl. AJUIOTPOIHBIE MOIAUPUKAIINN
KHCJIOpOJIa U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTpOEHUE,
(1)H31/I‘-I€CKI/I€ M XHUMHYECKHE CBOMCTBA. OKCI/IZ[I)I CCPbl KaK HNOPCACTABUTCIIN
KHCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTa, (1)I/IBI/I‘~I€CKI/I€ M XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M cnenuduieckue). XUMHUECKUe
peakuuy, Jexallue B OCHOBE IPOMBIIIJIEHHOIO CHOc00a MOJNy4yeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnu cepHoﬁ KHCJIOTBI, Ka4CCTBCHHAA pCaKIHsA Ha
cynbdar-uoH. HaxoxaeHnue cepbl U e€ COCOUHEHUI B MpUpoAe. XUMHUYECKOE
3arps3HEHUE OKpY’Karollel cpesibl COCIUHEHUSMHU cepbl (KMCIOTHBIE JTOKIM,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €T0 MMpCAOTBPAIICHUA

23

24

OOmrast xapaktepucThka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTEIIEHU OKUCIICHUs. A30T, paclipOCTpaHEHHE B IPUPOJIC,
du3nyecKkre U XUMUYEeCKue cBoricTBa. KpyroBopot asora B npupoje. AMMUaKk,
ero (u3uyeckre M XMMHYECKHE CBOWMCTBA, MONy4YeHHEe W npuMeHeHue. Comu
aMMOHHUS, WX (U3WYECKHEe W XUMHYCCKHE CBOWCTBa, IPUMCHCHHE.
KadectBenHnast peakiiusi Ha HUOHbI aMMOHUA. A30THasi KUCIOTa, €€ MOJIy4YeHueE,
du3nyueckne W XMMHUYECKHE CBOMCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCJIOT W crenududeckue). Vcrnonp3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEpaJIbHBIX YAOOpeHui. XUMHUYECKOE 3arps3HEHHE OKpYKarolen
Cpelbl COeIMHEHUSAMU a30Ta (KUCIOTHBIE JTOK/IH, 3arPsA3HEHNE BO3/IyXa, TOUBbI

1 BOJIOEMOB)

docdop, amnorponHsie Moaudukanuu Gocdopa, puznUeckre ¥ XUMUYCCKHE
cpoiictBa. Oxcun ¢ochopa(V) u dochopnas xkucnora, ¢uzndyeckue u
XMMUYECKHE CBOWCTBA, moyydeHue. lcmonb3oBanue QochaToB B KauecTBe

MUHEpAJIbHBIX yI00peHU

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTE€pHbIE CTENEHU OKHUCIEHHUS. YTJEepoJ, auIOTPOIHbIE
Moau(UKaIMK, paclpocTpaHeHHe B Npupoje, (pu3nMveckrue W XUMHUYECKUE
cBoiicTBa. AzncopOuus. KpyroBopor yriepona B mpupojae. Okcubl yriepoja,
ux (u3NyYecKWe UM XMMHYECKHE CBOMCTBA, NEHCTBHE HAa >KUBHIE OPraHHU3MBI,

IMMOJIYYCHHUEC U IMPUMCHCHHUC. DKOJIOTHYCCKHUE HpO6JI€MBI, CBA3aHHBIC C OKCHJIOM




yriepona(lV); rumore3za rio0ambHOrO MOTEIJICHUS KJIMMaTa; MapHUKOBBIN
a¢dekt. YrompHas KHCIOTAa W €€ COoNMu, WX (U3HYCCKUE U XHMHUYCCKUE
CBOWCTBa, TONy4YeHHE W mpuMeHeHHe. KauecTBeHHass peakius Ha KapOOHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIUICHHOCTH U

CEJILCKOM XO03SICTBE

2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COEIMHEHUSX
yriaepojga (MeTaH, 3TaH, OSTWIEH, aleTWIEH, A3TAaHOJ, IJIMLEPUH, YKCYCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstue o Ouosormuecku
BOXHBIX BEIECTBAX: JKHMpax, OEJKax, YIIeBOAaX — M HUX POJIM B JKU3HHU
yenoBeka. MaTepuaabHOE €AMHCTBO OpPraHUYECKUX M HEOPraHMYeCKUX

COEIMHEHUI

2.7

Kpemunii, ero ¢usnyeckne ¥ XHMHUYECKHE CBOICTBA, TMONY4YCHHE H
npuMmenenne. CoeauHEeHHs] KpeMHUs B npupone. OOmue mpencraBieHus o0
okcuae kpeMHUA(IV) u kpemHueBoi kucnore. CUIIMKAThI, UX MCIIOJIb30BaHUE B
ObITY, MEIUIIMHE, IPOMBIIIJICHHOCTU. BaxkHellme cTpouTenbHble MaTepUallbl:
KepaMHKa, CTEKJIO0, LIEMEHT, OeToH, xene300eToH. IIpobnemsr Ge3omnacHOro

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B MMOBCEIHEBHOM JKHU3HU

2.8

XUMHUYECKUN OSKCIIEPUMEHT: W3y4eHHE OO0pa3llOB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI, IIPOBEJCHUE KAYECTBEHHBIX PEAaKLUN Ha XJIOPUA-
MOHBl M HaOJIOIEHUE NPU3HAKOB HX IPOTEKAHUS; OIMbBITHI, OTpPa)Karolue
¢u3nvecKkne ¥ XMMHYECKHE CBOMCTBA TAJIOTEHOB M MX COCTUHEHHUN (BO3MOXKHO
WCTIOJIb30BAaHNE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3laMHu XJIOPHUIOB
(raloreHuIOB); O3HAKOMJICHHE C oOOpaslnaMu cepbl M €€ COSAMHCHHUSIMH
(BOBMOXKHO  MCIIOJIb30BAaHUE BMJICOMATEpUANIOB); HAOJIOZECHUE IHpoliecca
oOyrJIMBaHUs caxapa IHOJ JeWCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHCIOTHI;
U3yyeHHe XMMUYECKHX CBOMCTB pa30aBICHHON CEpHOIl KHUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakuuud Ha Cyib(paT-uOH U HaONIOJeHuEe TMpHu3HaKa eé
IPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3UUECKUMH CBOWCTBAMHU a30Ta, ¢ochopa u ux
COoeMHEHUI (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0Opa3LaMu
a30THBIX U (HOCPOPHBIX yAOOpEHUIt; nodydyeHue, coOupaHue, paclo3HaBaHue U
U3y4YCHHE CBOMCTB aMMHaKa; IPOBEICHHE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHUS U QochaT-HOH M H3yYEHUE MPHU3HAKOB MX IPOTEKaHUs,
B3aUMOJIEHICTBHE KOHIIEHTPUPOBAHHOM a30THON KMCJIOTHI ¢ MEJbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); M3Y4YE€HUE MOJeNell KpUCTAITMYECKUX
pemwéTok anmasza, rpaputa, ¢ysuiepeHa; O3HAKOMJIEHME C  IIPOLIECCOM

a7copOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM




IPOTHBOra3a; IMOJy4YeHHe, cOOMpaHHe, PACIO3HaBaHWE U HM3Y4YEHHE CBOMCTB
VIJIEKUCIIOTO Ta3a; IMPOBEJICHHE KAaueCTBEHHBIX peakuuii Ha KapOoHAT-
CWJIMKAaT-HOHbl W M3yYEHUE INPU3HAKOB MX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMENH CHIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaKHenIre HEMETAILI U UX COSIUHEHUI»

3.1

32

3.3

MeTtamisl 1 uxX COCIUHCHUA

OOm1ast XapaKTepUCTUKAa XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU HUX
nosnoxkeHus B Ilepuonnueckold cucreMe XUMHYECKHX d3ieMeHToB ..
MenpeneeBa u ctpoeHust aroMoB. CTpoeHue MeTauioB. Merannnyeckast CB3b U
METaJJIMYECKasi KpUCTAIMYECKass pelETKa.  DJIEKTPOXUMHYECKUH  psil

HaIpsHKEHUN METAIIIIOB

dusnyecknue U XUMUYECKUE CBOMCTBA MeTa/IoB. OOIIMe crioco0bl MOIy4YeHUs
MeTasuioB. [loHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B

6BITy " IIPOMBIIIIIICHHOCTH

[llenounsie Mertasuibl: mojoxkeHue B Ilepuomnueckoil cucTeMe XUMHUYECKUX
sanemenToB JI.MI. MeHaeneeBa; cTpoeHHEe MX aTOMOB; Hax0)JI€HUE B MPUPO/IE.
duznyeckre 1 XUMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
THUAPOKCUABI HaTpusi M Kanus. llpuMeHeHue IeIOYHBIX METAUIOB U HUX

COeJMHEHUI

3.4

[llemoyHno3eMenbHBIC  METaibl MarHMidi W KaJdblLUi: IIOJIOKCHHUE B
Ilepuonuueckoi cucreme xumuueckux 3neMeHToB JI.11. MeHeneeBa; ctpoeHue
HMX aTOMOB; HaxXxoXJeHHe B mnpupoae. Puznyeckue M XUMHUUYECKHUE CBOMCTBA
MarHus M Kajblius. BakHeimme coelIuHEHHsS Kaablus (OKCHJ, THIAPOKCHI,

comu). JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEeHHUs

3.5

AJTIOMUHMH: TI0JIOKEHHE B HepHO,HquCKOﬁ CHUCTEMC XHMMHNUYCCKHX JJICMCHTOB
HI/I MeHI[eJ'IeeBa; CTPOCHHUEC aTOMa, HAXOXIACHHUC B IIPHUPOICL. duznyeckue u
XHMHWYECKHE CBOMCTBA aTIOMHUHUS. AM(bOTepHLIG CBOMCTBaA OKCHJa U THAPOKCH A

AJIFOMUHUA

3.6

Keneso: monoxenue B [lepuogudeckoit cucteme XuMuueckux 3yeMentos J1.1.
MeHpeneeBa; CTpO€HHE aToMa; HaxOXKJICHHEe B Tmpupoje. DPuzuueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, ruapokcuabl U conu skenesa(ll) u

xene3a(Ill), ux coctas, cBONCTBA U MOTyYeHHUE

3.7

XUMHUYECKUI OKCIICPUMCHT: O3HAKOMJICHHUC C 06pa3uaMH MCTa1JIOB U CIIJIaBOB,

Hux (1)I/ISI/IIIGCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PC3YJIbTATOB KOPPO3HUU MCTAJIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJCICTBUS OKCHJA KajbLUMsl W HaTpus C BOJOW (BO3MOXKHO
HCIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEOBAHUE CBOMCTB KECTKOM BOABI;
mpolecca TOpEHMsI JKele3a B KUCIopoJe (BO3MOXKHO — MCIIOJNb30BaHUE
BUJICOMATEPHAIIOB); NMIPU3HAKOB MPOTEKAHUS! KAUECTBEHHBIX PEAKLM Ha MOHBI
(MarHus, KaiblMs, amioMuHus, UMHKa, xeneza(ll) u sxenesa(Ill), memu(Il);
HaOJIIOJICHUE U OINKCAaHUE MPOLECCOB OKpAIIMBAaHMS IJIAMEHU MOHAMM HATpus,
Kamuss W Kajdblus  (BO3MOXKHO  MCIIOJIB30BaHHE  BMJIEOMATEPHAJIOB);
ucciieioBaHne aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS WU THIPOKCHIA
LMHKA; PELIEHNE SKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BakHele Metamibl 1

UX COCANMHCHUA»

XuUMUS U OKPYIKaKOIIasl cpena

4.1

HoBeie marepuanbel u TexHosoruu. BemecTtBa U maTepuainbl B MOBCEIHEBHOM
YKW3HU 4YeJIOBeKa. XUMHS U 30pOBbE. be3omacHoe MCMoJIb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMOIIb MPU XHUMHYECKHUX OXKOTaX H

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomeit cpensl K. Pois XumMun B pelieHun 3KOJOTUYECKUX TTPOOIIEM.
[IpupoaHble MCTOUHUKU YTJIEBOJOPOJIOB (yrojib, HMPUPOIHBIA Ta3, HE(Th),

MPOIYKTHI UX TIEpepabOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: M3Y4YeHHE 00pa3loB MAaTePHAIIOB (CTEKIIO, CIUIABBI

MCTAJJIOB, ITOJIMMCPHBLIC MaTepI/IaJ'IBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIbHOM
ITPOTPAMMBI OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

Kon
MPOBEPIEMOT0
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YpOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3zoBanusi Ha ocHoBe PI'OC

1

1.1

1.2

1.3

[IpencraBnenue:

O II03HAaBa€MOCTH SIBJICHUM MPUPOJbl, NOHMMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JaCTHU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIEH KylbTypbl M MpPaKTHYECKON
JEATEIPHOCTH 4EJIOBEKa B YCIOBHAX COBPEMEHHOIO OOIECTBa,;

IMOHUMAHHUC MECTAa XUMHUH CPEIU APYI'UX CCTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOAAX IMO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX HCCICAOBAHUA BCHICCTB HU  HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HCIIOJB30BAaTh MOICIHN JIISL

00BACHEHHUS CTPOCHUS aTOMOB U MOJICKYJI

o chepax mpodecCHOHATBHON JCSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBPCMCHHBIMU TCXHOJOIMsIMHU, OCHOBAHHBIMH Ha JOCTUIKCHHAX
XUMUYECKON HAyKH, YTO IO3BOJUT OOYYalOlIMMCS pacCMaTpUBaTh
XUMHIO KaK cdepy cBoeil Oymymieit mpodeccnoHaIbHON AeITeTbHOCTH
U ClleNaTh OCO3HAHHBIA BBIOOP XMMHHU KaK MPOQMILHOTO MpeaMeTa

IPU MIEPEX0/ie Ha YPOBEHb CPEIHET0 00IIero 00pa3oBaHusl

Biagenue cucremMoil XUMHUYECKMX 3HAHUW W YMEHHME IPUMEHSTh

CUCTEMY XUMUYICCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BO)XXHCHUIINE XMMUYCCKUE IOHATHS. XHMHYCCKHH DSJIEMCHT, aTOM,
MOJIEKYJIa, BEIIeCTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJHAs CMECh, OTHOCHUTENIbHbIE AaTOMHAs M MOJICKYJSpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISPHBINA
00BbEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb (CpemHss), XUMHUYECKas
peakmus, peakIuu COCIUHCHHS, PEaKIUu pa3JIoKEHUs, PEaKIuu
3aMEIICHHS, PeaKIK OOMEHa, TEIUIOBOM 3(PEeKT peakiuu, dK30- U
SHJOTEPMUUYECKHUE PEaKIIMK, PAaCTBOP, MAacCOBas JIOJIS XHMHYECKOTO
3JI€MEHTa B COSIUHEHNH, MacCOBast JI0JIS U MIPOLICHTHASL KOHIIEHTPALIUS

BELIECTBA B PACTBOPE, S/IPO aTOMA, JJIEKTPOHHBIH CJI0W aToMa, aTOMHast




opOuTanb, pamuyc aroma, BAJEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasI CBA3b, JIEKTPOOTPULIATEIBHOCTD, NOJISIPHAS U HETIOJSIpHAs
KOBAJICHTHAsI  CBsA3b, MOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTaJNIMYEcKasi pemérka (aToMHasl, WOHHAs, MeTaJuIMyecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJINTUYECKAsT JAMCCOLMAIMs, peaklUud HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUWH,  OKHUCIHTEIb WU
BOCCTAHOBUTEJIb, OKHCICHHUE M BOCCTAHOBICHHUE, DJJICKTPOIMS,
XMMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMblE peaKluH,
CKOPOCTb XMMHYECKOM peakumu, Karamusarop, IIJIK, xopposus

METaJUIOB, CILJIAaBEI

2.2

OCHOBOIOJIArarolye 3aKOHbl XHMMM: 3aKOH COXPAaHEHHUS MaccChl,
nepuoguueckuii  3akoH J(JM. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpHUH XUMUHU: ATOMHO-MOJIEKYJIIpHast Teopus, TEOpHUs

BHGKTpOHHTquCKOﬁ Jucconmuanmmn

Brnanenue ocHOBaMy XMMHYECKOW I'PAaMOTHOCTH, BKJIFOUAKOLICH:

3.1

32

YMEHHE TPaBUIIHLHO HCITOJIb30BATh N3YYCHHBIE BEIIECTBA U MaTEPUAIIbI
(B TOM 4YHCIIE MHHEpAIbHBIC YIOOPCHHS, METaUIbI M CIUIABBI,
MPOAYKTH TIEPepabOTKH MPUPOTHBIX HCTOYHHKOB YTIJIEBOJAOPOIOB
(yrns, mpupoJHOro rasza, HeTH) B OBITY, CEJIbCKOM XO3MCTBE, HA
MPOU3BOJICTBE W TOHMMAHHE 3HAYCHUS JKUPOB, OCJIKOB, YIJIEBOJIOB
IUIs OpraHW3Ma YeJIOBeKa; yMEHUE IPOTHO3UPOBATh BIIMSHUE BEILIECTB
U XUMHYECKUX TPOIIECCOB HA OPraHH3M YEJIOBEKA U OKPYKAIOIILYIO
MPUPOIHYIO CPEeTy

YMEHUE WHTETPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHHUSMHU JIPYTUX

y‘le6HHX npeaMeToOB
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HaIn4uc OIIbITa pa6OTBI C pa3JIMYHbIMU HUCTOYHHUKAMHU I/IH(bOpMaI_II/II/I
10 XMMHHU (Haqua;I U HAYYHO-IIOIIYJISIpHAA JIMTCPATYypa, CIIOBApH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_II/II-O O BCIICCTBAX, HX
MMPCBpaAlICHUAX n MMPaKTHYCCKOM IMPUMCHCHHUU n YMCHUC

HUCIIOJb30BaTh €€ I PCUICHUA y‘le6HO—H03HaBaTeJ'II>HI>IX 3aJa4

Bnagenue ocHOBaMM NOHSTHMHOTO arIapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHH AJI1 COCTAaBJICHUA (bOpMy.TI HCOPraHUYCCKUX BCIICCTB,




YPAaBHEHMM  XMMMYECKHMX  pPEaKLUi;  OCHOBAMM  XMMHYECKOH

HoMmeHknarypsl (IUPAC u TpuBnanbHOi)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUs 3iieMeHTa B llepuonnyeckoit

CUCTCMEC C YHCIOBBIMHU XAPAKTCPHUCTUKAMHU CTPOCHHA aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsi sapa, oO0Iiee YHCiIo
AJICKTPOHOB), pPACHpPENEICHUEM JJIEKTPOHOB II0 SHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOIOB, KAIHS U KAJIbLIUS
[IpencraBinenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paauyc aToma, 3JIEKTPOOTPHUIATEIHHOCTD),

6 MPOCTBIX M CIOXXHBIX BEIIECTB OT IIOJIOXKEHUS DJIEMEHTOB B
[lepuoguueckoit cucreme (B MajblX IE€pUOJaX M TIJIABHBIX
MOATPYIINAX) U SJIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMeHune KiaccupuiupoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOpraHMYECKUE BEIIEeCTBa

7.3 XUMHUYECKUE pEeaKLIuu

8 YMeHue onpenesirs:

o1 BAJICHTHOCTh U CTENECHb OKHUCJICHUS XMUMHYECKUX HJIIEMEHTOB, 3apsij

' MOHa

%o BUJT XMMHUYECKOW CBSI3M W THUN KPUCTAIMYECKOH CTPYKTYphl B

. COCIIMHEHUSAX

8.3 XapakTep cpebl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHU)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh GU3NICCKUEC U XMMHUECKHAE CBOMCTBA!
MPOCTHIX BEIIECTB (KHUCIOPOJA, O30H, BOAOPO/, rpadur, ammas,

9.1 KpeMHHH, a3oT, (ocdop, cepa, XIOp, HATPHH, KaJIWid, MarHum,
KaJIBIIMH, aJTFOMUHHM, )KEJIE30)
CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUABI M TUIAPOKCUIBI
metaiioB [-IIA rpynn, amomunusa, meau (II), munka, xenesa (II u

9.2
M), oxcuast yraepoaa (II u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yronbHas, KpeMHUEBask KUCIOTA U UX COJIN)

93 MPOTHO3UPOBaTh W XapaKTepU30BaTh  CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUA, IPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTD ITPOTCKaHUSA XUMHUYCCKUX

HpeBpaHIGHI/II\/JI B PAa3JIMYHLIX YCIIOBUAX

YMeHHE COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS PEAKLIMM, B

10
TOM YHCJIE:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUil
103 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOMCTBAa HW3YyYCHHBIX KJIACCOB
' (rpynn) HEOpraHMYECKHUX BELECTB
10.4 MIOITBEP K IAIOLIUX TEHETUUYECKYIO B3aUMOCBSI3b MEXTy HUMU
11 YMeHue BBIYUCIATh (IPOBOJUTH PACUEThI):
- OTHOCHUTENIBHYIO MOJICKYJISIDHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JOJIF0 XUMHYECKOTO JIEMEHTA B COETMHEHUHT
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSAM XUMHUYECKUX pEaKUUil M HAXOJUTh KOJIUYECTBO
' BEIIECTBA, 00BEM U MacCy peareHTOB MJIH MPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4yHOTO  MO3HaHus  (HaOIIoJeHue,
91 M3MEepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) PU U3YUYEHUU BELIECTB U
' XUMHYECKUX SIBIICHUH; yMeHHe CcQOpMyIupoBaTh MpodieMy Hu
MPEJIOKUTH MMyTH €€ PEeLICHUS
122 0e3omacHOil paboOTBl € XMMHUYECKHMMH BEIIECTBAMH, XHMHUYECKOMH
' MOCYJIOH 1 JTabOpaTOPHBIM 000PYIOBAHUEM
npaBHIaMu 0€30MacHOro OOpallleHus ¢ BEUIECTBAMH, UCIIOIb3yEeMbIMU
B TMIOBCETHEBHOM JKU3HH, TIPABUIIaMH MOBEICHUS B LENSIX cOEpeKeHUs
193 3I0pOBbSI M OKpY’Kalolleil MPUPOJHON Cpelbl; MOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha >KHUBBIE OPraHU3MbI OINPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIUICHHUS W MPEAOTBPAICHUS UX BPEIHOTO
BO3EHCTBUSA
3 Hannuue mpakTHUecKWX HAaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
. M3Y4YEeHHE U OmHcaHue (HU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/IBI/IIIGCKI/IMI/I n XUMHNYCCKUMH SABJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IIPU3HAKY TPOTEKAHUSA XMMUYECKUX PEaKLUi

13.2

U3y4YeHHE CIIOCOO0B Pa3eICHUs CMecel

133

[OJIy4YEHHE KUCIOpOJAa M M3Y4EHHE €ro CBONCTB; IIOIy4eHHE
BOJIOPOJIa U U3Y4YEHUE €r0 CBOMCTB; NOJYYEHHUE YIJIEKUCIIOrO rasza u

HU3YUCHHUC CT'O CBOI\/JICTB; IMMOJIY4YCHHNEC aMMHUaKa U U3YYCHHUEC €TO CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB € ONPENECIEHHOM MacCOBOM  A0JeH

PacTBOPEHHOIO BEILIECTBA

13.5

13.6

MIPUMEHEHHE WHUKAaTOPOB (;rakmyca, METHJIOpaHka U
benondranenna) sl ONpeACTCHUS XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeJI0UYEN

HCCIIEIOBAHUE M OMNMUCAHHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYECHUE B3aUMOJICUCTBUSA KUCIOT C METAJLUIAMM,
OKCHJIAMU  METaJUIOB,  pPAaCTBOPUMBIMH U  HEPACTBOPUMBIMH
OCHOBaHMSIMH, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO MeTajula JAPYTMM H3  PAacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHHS H

IUHKA

13.7

PEIICHUC OKCICPUMCHTAILHBIX 3ada4 110 TeMaM: «OCHOBHBIC KJIaCCHI
HCOPraHn4CCKux COGI[HHGHHﬁ)); ((BJIGKTPOJII/ITI/I‘IGCKBJI
Auccouuanusy, «Baxknelnine HeMeTallIbl M HUX COCIHMHCHUA,

«BaxxHenre MeTaaibl M1 UX COCTUHEHUS)

13.8

XUMUYECKHE 9KCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MIPU3HAKH
MPOTEKAHMS PEAKIMii MOHHOTO OOMEHAa; KayeCTBCHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPUA-, OpPOMHII-,
uonua-, cyiaedar-, docdar-, kapOOHAT-,  CHUIMKAT-AaHUOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJlOMUHUA,

xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

Ywmenue:

14.1

NpEACTABIATL  PE3YyJIbTATBI  3KCIICPUMCHTAa B (bopMe BBIBO/JIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n Ta6J'II/II_[ U BbBIABJIATHL OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKUMH
SABJICHHUAMM U ITPOLCCCaMU, ITPOUCXOAAIIMMU B MAaKPO- U MUKPOMHUDPC,

OOBSICHATH IPUYUHBI MHOTO0OOPA3Hsl BEIIECTB




NEPEYEHDb 3JIEMEHTOB COAEP KAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHaanbele XUMHNYCCKUEC ITOHATUA

1.1

Yucrtsie BeniectBa 1 cMecH. CriocoObl pa3aeneHus cMeceit

1.2

ATOMBI W MOIJICKYIJIBI. Xumuueckre djieMeHThl. CHMBOJIBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe 1 CJIIOKHBIC BEIICCTBA.

1.3

1.4

Xumuueckas Gopmyra. BareHTHOCTh aTOMOB XUMUYECKUX 1eMeHTOB. CTereHp
OKHCJICHUS
3aKOH IIOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAs aTOMHas Macca.

OTtHOcHuTENIbHAS MOJICKYJISIpHAss Macca. MaccoBas 1011 XUMHYECKOTO DJIEMEHTa

B COCAMHCHUH

1.5

KommuecTBo BemectBa. Mok, Monsipaas macca. MolsipHbId 00bEM Ta30B.

BzanmocBsa3b KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

duznyeckrue W XUMHUYECKUE SBICHUSA. XHMHUYCCKas peakuuga n eé IIPU3HAaKU.

3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPaBHEHMUSI

Ilepnonnueckuit 3akoH u Ilepnoanueckas cHcTeMa XUMHUYECKHX 3JIEMEHTOB

J.. MenneneeBa. CTpoeHHe aTOMOB

2.1

Hepnonnqecm/lﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I
Menaeneena. HepI/IOI[BI U T'PYIIIIbI. POuznyeckuii CMBICT MMOpAAKOBOI'O HOMCEpA,

HOMCEPOB IICPUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crtpoenue aromoB. CoctaB aToMHBIX sifep. M3orombl. Dnektponsl. CTpoeHHe
ANIEKTPOHHBIX 00O0JI0OYEeK aTroMOB TepBbIX 20 XUMHUYECKHUX DIIEMEHTOB

[Tepuonuueckoit cucremsl /.M. Menneneena
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BaKOHOMepHOCTI/I B M3MCHEHUU CBOWCTB XMMHYECKHUX DJIEMEHTOB IICPBBIX TpéX
nepuoaoB, Kajiud, KaJlbIUA (paz[I/cha aTOMOB, OJJICKTPOOTPHULATCIIbBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKUX CBOﬁCTB) n Hux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBUHM C IIOJIOKCHHECM JJICMCHTOB B HepHOHquCKOﬁ CHUCTEMC U

CTPOCHHEM UX aTOMOB

3.1

CtpoeHue BeliecTBa
Xumuyeckas cBsi3b. KoBajenTHas (monsipHass M HEMOJNSIpHAs)  CBS3b.
DIEeKTPOOTPUIIATETHHOCTD XUMHYECKUX  3JeMeHTOB.  VoHHasg  CBA3b.

Merannuyeckas CBs3b




3.2

4.1

Tunpl KpucTAIMUECKUX peHETOK (aTOMHAs, MOHHAs, MeTaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEIETKH M BUIA

XUMHYECKOU CBA3U

Baxwnerie mnpencraBuTeNM HEOPraHMYECKHMX BemecTB. Hemeraiibl m ux

COCIUHCHNA. Mertais! ¥ ux COCINHCHUA

Knaccudukanus W HOMEHKIATypa HEOPTaHWYECKUX COCTUHEHHUI: OKCHIOB
(comeobpazyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBbIe) U
Hecoseo0pa3yrone; OCHOBaHHWH (UIIENOYM W HEPACTBOPHUMBIC OCHOBAHHS);
KHACJIOT  (KUCIIOpOACOAEpKAIMe M OECKUCIOPOJHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeN (CPEIHUX U KUCIIBIX)

4.2

®Ou3nYecKue M XHUMHUYECKHME CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, cepbl, a30Ta, Gpocdopa, yriepona, KpeMHHUs

43

du3nyeckue W XMMHUYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAIJIOB: JIUTUA,
HaTpus:da, Kajiud, Marovugd U KaJjlblus, aJJFOMUHUSA, KCJIC3a. 3JI€KTpOXI/IMH‘~I€CKl/Iﬁ

PsI HAaIPSDKEHUM METAIIIOB

4.4

dOu3nyueckue U XUMHYCCKHE CBOMCTBa BOAOPOJHBIX COGZ[I/IHGHI/If/'I HEMCTAIIIOB.

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHAKa

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKCUAOB HemeTayuioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yruepona(ll, IV), kpemuausa(IV). ITomyaenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumuueckue cBoiictBa okcunoB: MetaiioB [A-IIIA rpynm, nunka, meau(Ill) u

xeneza(ll, III). [Tomydyenue okcua0B METAILIOB

4.7

4.8

XUMHUYECKHE CBOWCTBA OCHOBAHUN M aM(OTEPHBIX THIPOKCHUIIOB (HA MpUMEpe
THJIPOKCUIOB  ATIOMHMHHUA, JKele3a, UuHKa). [lomyueHwe ocHOBaHWiA U

aM(OTEePHBIX THUIPOKCUIOB

OO01me XMMHUYECKHUEe CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIAHOM,
CEpHUCTOM, CepHOM, a30THOU, (ochopHOU, KpeMHHUEBOU, yronbHOU. OcoObie
XUMHUYECKHE CBOICTBAa KOHIEHTPUPOBAHHON CEPHOW M a30THOM KHCIOT.

HonyquHe KHCIIOT

4.9

4.10

Ob1ue xuMudeckue cBorcTBa cpeaHux coneil. [lomydenue coneit

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOAOPOJ4, KHCIOpOAd, aMMHaAKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ 1 a30THOH KHUCIIOT B IIPOMBIIIJIICHHOCTH. O6H_II/I€

CII0COOBI IMNOJIY4YCHUSI MCTAJUIOB




4.12

I'enernueckas cBA3b MCKAY KJIaCCaMH HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLINHI

5.1

Knaccudukanuss XuMUYeCKUX peakluil Mo pa3IuyHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOIIMX B pPEAaKLUUU BEIIECTB, IO TEIIOBOMY 3(¢eKTy, o

M3MCHCHHIO CTCIICHEH OKHMCICHNS XUMHUYCCKUX SJIEMCHTOB

52

TernoBoit A3PPeKT XUMHUECKON peakiui, TEePMOXUMHUYECKIE ypaBHEHUS. JK30-

U OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘-IGCKI/Ie YpaBHCHUA

53
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5.5

OKUCIUTEIBHOBOCCTAaHOBUTEIbHEIE peaKkuuu. OKHCIIUTENN U BOCCTAHOBHUTEIIH.
[Ipouecchl  OkMClE€HHS M BOCCTAHOBJCHMS.  OJIEKTPOHHBIM  OasiaHC

OKHCIIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

Teopus s1eKTpOIUTUYECKON AUcconnanuu. KaTnoHbl, aHMOHBI. DJIEKTPOIHUTHI U
HETeKTPONUThL. CHIIbHBIC U c1a0bIe 3JIeKTPOIUThl. CTENeHb IUCCOLUAIH
Peaknmu moHHOrO OOMEHa. YCIIOBHS NMPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,

ITOJIHBIE ¥ COKPAILEHHBIC HOHHBIE YPABHEHUS PEAKIUI

XuUMHS M OKpY’KaroIlas cpena

6.1

BemecrBa u Marepuassl B IIOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
WCTIOJIF30BAaHNE BEIIECTB M XHMMHUYECKHUX PEaKiuii B JabopaTopuu U OBITY.

HepBa;I IIOMOIIB ITPU XUMHUYCCKUX OKOr'aX U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolleil  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MpeaoTBpalleHUs
[Ipenenpnas ponmyctumas kouueHTpanus BemectB (IIJK). Pomp xumuum B
pEIICHUU JKOJIOTHYECKUX TMpoOjieM. YcuieHue MapHUKOBoro 3ddekra,

pa3spymieHue 030HOBOI'0 CJI0sL

6.3

[Tpumenenne cepsl, a3ota, docdopa, yriaepona, KpEMHHS U X COCIAWHEHHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeJIbCKOM Xxo3siicTBe. [IpumeneHue
METAJJIOB M CIUIaBOB (CTallb, YYTyH, AIOpaIlOMUHUHN, OpoH3a) B OBITY U
MPOMBIIICHHOCTH MX coequHeHui. [IoHATHE 0 KOPPO3HH METAJJIOB, OCHOBHBIC

CII0COOBI 3allIUThI KX OT KOPPO3UH

6.4

[IpupoaHble HCTOYHHKHU YIJIEBOAOPOJOB (Yroyib, MPUPOAHBINA Ta3, HedTh),

MPOAYKTHI UX HepepaboTKku (O€H3HH), UX POJIb B OBITY U IPOMBILIUIEHHOCTH

6.5

HepBOHa‘laﬂbHHe MOHATHS 00 OpraHN4YCCKHUX BCIICCTBAX KdaK O COCAMHCHUAX
yriiepoaa (MeTaH, 9TaH, 3TUJICH, alICTHJICH, 3TAHOJI, INIMICPHUH, YKCYCHAas KI/ICJ'IOTa).
ITonsaTHE O OMOIOTHUECKH BaXKHBIX BCHICCTBAX: XKUpPAX, 66HK8.X, yrjieBoaax — u ux

POJIA B ) KU3HU YCIIOBCKA




PacuyéTsr:

7.1 1o hopMysiaM XUMHUYECKUX COSTMHECHUI
7.2 Macchl (MacCoOBOM) JJ0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUAM




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






