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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XUMHHM Ha YPOBHE OCHOBHOI'O 00111€eT0 00pa30BaHusl COCTaBJIeHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepabHON paboueit MporpaMMbl BOCTIUTAHUS U ¢ YIETOM KOHIICTIITUN TTPETIOIaBaHMSI
yueOHOTO mnpenMera «XuMus» B 00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o xuMun JaET MPEACTABICHAE O TENSIX, 00IIel cTpaTeruu 00ydeHus,
BOCIIMUTaHUS W  Pa3BUTHS  OOyYaloIMXCs CPEeACTBaMH  Y4ye€OHOro MpeaMeTa,
yCTaHaBIMBaeT  00sA3aTeNIbHOE  MPEAMETHOE  COJEp)KaHWe,  IPeIyCMaTpUBACT
pacmpenesieHue €ero Mo KjaccaM M CTPYKTypUpOBaHUE IO pasjielaM U TemaMm
OporpaMmbl MO  XUMHH,  OINpEAeNsieT  KOJWYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTePUCTUKHU COAEPKaHUsI, PEKOMEHAYEMYIO TTOCIE0BATEIbHOCTh N3YUCHUS XUMUU
C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTrOo IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEW OO0YYalOIIUXCs, OMpENesieT BO3MOXKHOCTH TpeaMeTa Jis
peanuzanuyu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs, a TaKke TPeOOBaHHM K
pe3yabTataM OOy4YeHUs XUMHUHM Ha YPOBHE LieJIed HU3Yy4YEeHHUsS MpeAMeTa U OCHOBHBIX
BUJIOB YYEOHO-TI03HABATEIILHON JIEATEIbHOCTU 00YYaroIIEerocs 0 OCBOEHUIO y4eOHOTO
COJICpKaHMUS.

3HaHWE XUMUHU CIY>KUT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, ero MpeACTaBICHUI O MAaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH TTPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUHU U 00
ABOJIIOIMM BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIeM YCTONYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOW, IHEPre€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEU NJIi caMOpa3BUTHS U (POPMUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOy4Jaronuxcsi,  HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4yeOHOW  J1eATeNbHOCTH,
AOKCIIEPUMEHTANIbHBIX UM HCCIIEIOBATEIIbCKUX  YMEHUM, HEOOXOIUMMBIX KakK B
MTOBCEIHEBHOM KHU3HH, TaK U B MPO()ECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IUIsila HA €AUMHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCA OTBETCTBEHHBIM
3TaroM B (OpPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAaHUSM, K MPUPOJE, K UYEJIIOBEKY, BHOCUT CBOM BKJaJ B JKOJOTHYECKOE
oOpa3oBaHHe 00YyJarOIIUXCSI.



JlanHble HampaBieHHs B OOYyYEHHMHM XUMUU OOECHEeUMBaIOTCA CHEU(pUKO
CoJIepyKaHusl yueOHOro MpeIMeTa, KOTOPbIN SABISETCS Me1aroruueckl aJanTUpPOBaHHBIM
OTpakeHHEM 0a30BOM HAyKH XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOCHHME OOYyYalOIIMMHCS CUCTEMbl NE€PBOHAYAJBHBIX IMOHATUNA XUMHHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHSITHI OpraHU4eCKOU
XUMUH.

CrtpykTypa coiepaHUsi TpOrpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 moaxoaa K €€ wusydeHuro. CoaepkaHHe CKJIaJbIBAETCS M3 CHUCTEMBI
MOHATUN O XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHUCTEMBI MOHATHA O XUMUYECKON
peakuuu. O0e 3TU  CHCTEMbl CTPYKTYpHO OpPraHM30BaHbl [0  IPHUHILHUILY
[IOCJIEIOBATENBHOTO PAa3BUTUS 3HAHUW HA OCHOBE TEOPETHUYECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHUS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKON TUCCOMALIMNU BEIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PacCCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, pPa3BHUBAIOTCA MOCIEAOBATENIBHO OT OJHOIO YPOBHS K
APYroMy, BBIOJHSASA (PYyHKIUN OOBSACHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEMN MPAKTUYECKOr0 MPUMEHEHHMSI U MTOJTYUYEHUS U3YyYaeMBbIX BEILIECTB.

OcBoeHue nmporpamMMbl 0 XMMHUHU CIIOCOOCTBYET (HOPMUPOBAHUIO MTPEICTABICHUS
O XMMHWYECKOW COCTABIISIOIIEW HAy4YHOW KapTUHBI MHpA B JIOTHKE €€ CUCTEMHOU
IIPUPOJBI, LIEHHOCTHOTO OTHOUIEHWS K HAyYHOMY 3HAHMI0O M METOJAaM IO3HAaHHS B
Hayke. [3ydeHne XMMHUHU NMPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 PaHEE M3YYECHHBIX
yueOHBIX TpeaMeToB: «Okpyxarouuid Mup», «buomorus. 5—7 xknacce» u «dusuka. 7
KJIacC».

[Ipy M3yyeHUM XMMHUHU MPOUCXOAUT (POPMUPOBAHME 3HAHMM OCHOB XMMHUYECKOM
HayKM Kak oO0JacTHM COBPEMEHHOIO €CTECTBO3HAHUS, IMPAKTHUYECKOM JEesSTEIbHOCTH
YyelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajgadya y4eOHOro
npeaMera COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XMMHUYECKMX 3HAHUNA — Ba)KHEHIIHMX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJIOKEHHM, JOCTYMHBIX OO0O0OIICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOUIEHUH K HAYYHBIM METOJaM
MO3HAHUS NPU H3YYCHUM BEIIECTB U XUMHUYECKUX peakuuid, B (HOpMHUpOBAHUH U
pPa3BUTUHU TMO3HABATENIbHBIX YMEHUI M UX NMPUMEHEHHHM B y4EOHO-ITO3HABATEIbHON U
y4eOHO-UCCIIEeI0BATEIbCKON  JICSITEIBHOCTH,  OCBOGHHMM  NIpaBWil  0€30MacHOTO
oOpalleHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHHM Ha YpPOBHE OCHOBHOTO OOILEro 00pa3oBaHUs Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUE LI, KakK:



— (OopMHpOBAaHHE HWHTEJUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIlpaBJICHHOCTh OOYyYEHHUS Ha CUCTEMAaTHYECKOE MPHOOIIeHNE 00yUYarounxcs K
CaMOCTOSATENILHON TI03HABAaTEIBHOW JEATEILHOCTH, HAy4YHBIM METOJAaM IIO3HAHWS,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— oOecrieueHrue YCJIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAOIIUMUCS
OTIBITa PA3HOOOPA3HON EATEIHHOCTH, TTO3HAHUS ¥ CAMOTIO3HAHUS, KIIFOUEBBIX HaBBIKOB
(KJTIOYEBBIX KOMIMETEHITNI), HWMEIONINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3TUIHBIX
BHJIOB JCSATEIHHOCTH;

—  ¢opmupoBanue oOmed  (YHKIUOHATBHOM U €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS M OIBIT, TIOJIYICHHBIC MPU W3YUCHUU XUMUHU, TPUMEHATh UX
P peIIeHUH TIPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIBHOCTH;

— ¢opMupoBaHuEe y OOYyYarOUIUXCsl TYMaHUCTHYECKUX OTHOIICHUM, TOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN JIsi BBIPAOOTKH HKOJIOTHYECKH I11eJ1eco00pa3Horo
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarouierl NpUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHMIO, CIIOCOOHOCTEHl K CAaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY NMPOdUIsS U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUS.

OO6miee 4nCcI0 9acoB, OTBEAEHHBIX ISl M3YyYEHUS XUMUW Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBanus, coctapiisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMuK B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. OU3nyeckue CBOMCTBA BEUIECTB. Arperarnoe cocrosinue BeuiecTs. [loHsATne
0 MeTojax Mo3HaHud B XuMuU. YucTtele BemecTBa U cMecu. CrocoObl paszzeseHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE A1eMEHThI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB.
[IpocTble U ClIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi gopmyna. BameHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenpHass aTtomHas wmacca. OTHOCUTEIbHas
MOJIEKYJIsIpHAst Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3aMMOCBS3b  KOJIMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €UHUIL BemiecTBa. Pacuétsl o popMynamM XUMUYECKUX
COCIMHEHU.

Ou3NuecKue U XUMHUYECKUE SIBIICHHS. XUMHUYECKas peakuuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHUS MAaCChl BEIIECTB. XUMHUYecKkue ypaBHeHus. Kraccudukarms
XUMUYECKUX PEAKIUN (COeMHEHHUS, Pa3JIOKECHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0M, MpaBwiiaMu pabOThl B J1IA0OpaTOpUH U
npuémMamMu oOpalieHusi ¢ JIabopaTOpHBIM OOOpPYJOBaHUEM, H3YyYEHHWE M OIUCAHUE
(bu3nyecKux CBOMCTB 00pa3IOB HEOPTraHUUECKUX BEIIECTB, HAOMIOJCHUE (PU3UUYECKUX
(maBieHME BOCKa, TasHUE JIbJla, pPACTHUpPAHUE caxapa B CTYNKE, KUIEHUE U
KOHJICHCAIlUsl BOJAbI) W XHUMHYECKUX (TOPEHUE CBEUH, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHWH, HAONIOACHUE U OMUCAHUE
MIPU3HAKOB MPOTEKAHUSI XMMUYECKHX PEeakluil (pas3ioKeHHe caxapa, B3auMOACHCTBHE
CEpPHOM KHUCIOTBI C XJOpUIOM Oapusi, pasnoxxkeHue ruapokcuga menu (l1) mpum
HarpeBaHuM, B3aUMOJICHCTBHE Kele3a ¢ pacTBopoM coniu menu (1), uzydenue crnocodos
pasliesieHusT CMeceil: ¢ TMOMONIbI0 MarHuta, (QWIbTPOBAaHWE, BBIIAPUBAHUE,
JTUCTHIUTALINS, XpoMaTtorpadusi, TpoOBEICHUE OYUCTKU MOBAPEHHON COJIM, HAOIIOJCHUE
U ONKCAHUE PE3YJIbTATOB MPOBEACHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHUE MOJEJIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaikHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — sneMeHT M mpocroe
BenecTBO. HaxoxaeHue kuciopoaa B npupoje, Pu3ndeckue U XUMUYECKUE CBOMCTBa
(peakuuun ropenus). Okxcuawl. Ilpumenenue xkucinopoga. CrnocoObl MOJy4YEHUS
KHCJIOpOJa B Ja0OpaTOpUU M MPOMBILUIEHHOCTU. KpyroBopoT KUCIOpo/ia B MPUPOJE.
O30H — anoTponHas MoAU(PHUKALIUS KUCIOPOa.



TernoBoit 3¢dHekT XUMUUYECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHAOTEPMUYECKHUE peAKINUH. TOIIMBO: Yyrojib U METaH. 3arpsA3HEHNUE BO30yXa, YCUIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — amemeHT M mpocrtoe BemecTBo. HaxokaeHune Bomopona B IPHUPOLIE,
(bU3UYEeCKUe U XMMUYECKHUE CBOMCTBA, MPUMEHEHNE, CIIOCOOBI momydeHus. Kucinore u
COJIH.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne cBOMCTBA BOAbL. Bosa kak pactBopureins. PactBopel. Hackimennsie n
HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BelecTB B BoAE. MaccoBasi 10715 BEIIECTBA
B pacTBope. XUMHYECKUE CBOKCTBa BOAbl. OcHOBaHUs. Pojb pacTBOPOB B IPHUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT BoAbl B Ipupoie. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa
Y OYHCTKA MPUPOJHBIX BOJ.

Knaccudpukanust Heoprannueckux coeauHenuit. Oxcuapl.  Knaccudukaims
OKCH/JIOB: coJieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecosieoOpasyromue. Homenknatypa okcuoB. Ou3nyeckue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lonydueHrne OKCUI0B.

OcnoBanus. Knaccudukaius oCHOBaHMM: MIENOYN U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknatypa ocHoBaHuil. @DOU3MYECKME W XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa xkucior. dusuyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P akruBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkimarypa coseil. PU3MYECKME M XUMHYECKHE CBOMCTBA COJIEH.
ITonydenue coien.

I'eneTnueckas cBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COACpKaHUS KHUCIOpOAa B BO3AYyXE, IOJYYEHHE,
coOupaHue, pacrno3HaBaHUE W HW3YYEHUE CBOMCTB KHUCIOpOJa, HaOJIOACHHE
B3aMMO/JICHCTBUSL BEUIECTB C KUCIOPOJOM U YCIIOBHS BO3HUKHOBEHHS U MPEKpaALICHUS
ropenusi (To’kapa), 0O3HaKOMJICHHE C oOpasllaMH OKCHUJIOB U OIHMCAHHE WX CBOWCTB,
MoJIydeHue, coOMpaHue, pacro3HaBaHWE U HM3YyUYEHHE CBOWMCTB BOAOpoAa (TOpeHue),
B3auMoJielicTBue Bojopoaa ¢ okcugom wMeau (Il) (Bo3MoOkHO wHcCHOJSIb30BaHUE
BHUJICOMATEpHUAJIOB), HAOJIOJICHHE OO0pa3lloB BEHIECTB KOJWYECTBOM 1  MOJIb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PacCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METa/IaMH (HaTpUeM M KajabllieM) (BO3MOXKHO
HCIIOJB30BAaHME  BUJEOMATEpUANIOB), HCCIEJAOBaHUE OOpa3llOB  HEOPraHWYECKHUX
BEIIIECTB Pa3JMYHBIX KJIACCOB, HAOIIOJIEHUE HM3MEHEHHUS OKpPACKH HWHIUKATOPOB B
pacTBopax KHCIOT W IIeJo4dei, u3ydyeHue B3aumojerctBusi okcuaa meau (1) c



pPacTBOPOM CEPHOM KHCIIOTBI, KHCIOT C METaJUIaMH, pEaKUUui HeWTpaIu3aluy,
[IOJIyYCHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajla JIPYTUM W3
pacTBOpa COJIM, PEUICHUE 3KCIEPUMEHTANBHBIX 3aJad 10 TeMe «Baxnenmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoauyeckuit 3akoH U Ilepuoaunyeckasi cucreMa XMMHUYECKHX JIEMEHTOB
. N. MenaeneeBa. CtpoeHne aToMoB. XHMHYeCKass CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIHU

[lepBbie MOMBITKY KIACCU(PUKALUKA XUMHUECKUX d7eMeHTOB. [loHsTHE O Tpymmax
CXOOHBIX JJIEMEHTOB (IUEJIOYHbIE M IIEJOYHO3EMEJIbHBIE METaJIbl, TaJOrEHBI,
WHEPTHBIE ra3bl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUBI U TUAPOKCHIBI.

ITepuonnueckunt 3akoH. Ilepuoguueckas cucreMa XuMudeckux aneMeHToB 1. U.
MenneneeBa. Koporkonepuoganas u anuHHonepuonHas ¢opmsl Ilepuonnyeckoit
cucteMbl xumudeckux dnemeHToB [J[. WM. Menneneesa. llepmoasl W rpymnisl.
PU3NYECKUN CMBICII ITOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suep. M3orombl. OnekTpoHbl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUYECKHX 3JeMeHTOB [lepuonnueckoi
cucrembl JI. M. Menneneea. XapakTepUCTUKA XUMHUYECKOTO 3JJIEMEHTa IO €ro
nonoxenuto B [leprnoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHMsS paauyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IIEpUoaaM.

3nauenne Ilepmonnueckoro 3akoHa W Ileprogudeckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykun W npaktuku. JI. M. MenneneeB — yd€HbId H
IpaXIaHUH.

Xumuueckass  cBsa3b. KoBaneHTHas  (mosisipHas W HEMOJSIpHAsl)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okwuciieHHa. OKHUCIHMTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. IIponecchbr
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3yuyeHrue o0pa3loB BEHIECTB METAJIOB W HEMETalIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LMHKA C pPacTBOpaMM KHCIOT U ILIEJI0YeH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEAKLM (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanmu3anuss MeXNpeAMETHBIX CBSI3€d NpPH M3YYEHUM XUMUHM B 8 Kiacce
OCYILECTBIISIETCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK U MOHATHUM, SBIIIOIIMXCSA CUCTEMHBIMH JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO LMKJIA.



OO01Me ecTeCTBEHHO-HAY4YHbIC MTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHanu3, CHUHTE3, KiacCU(UKalMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYyJa, DJJCKTPUUECKUM 3apsii, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ras, (puandyeckue BETUUYUHBI, €AMHUIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE31b1, COJIHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MuUHEpanabl, TOPHBIE MOPOABI, IMOJIE3HBIE
HCKOIIaEMBIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB /J[. U.
MenpneneeBa. CTpoeHHnE aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHNUH CBOWCTB XMMUYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIO0B, KaIKs, KaJblHsd U UX COCIUHEHUN B COOTBETCTBUU
C IIOJIOXKEHHUEM 3JIEMEHTOB B [leproauueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHJbl XUMHUYECKOM CBsSI3U. THIBI KPUCTAIIIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHYECKOU CBS3H.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHBIM  KJIacCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakuil MO pa3iudyHbIM MPU3HAKaM (M0 YUCITY U
COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEMIOBOMY 3(P(DEKTY, M0 U3MEHEHHUIO
CTETNEHEW OKHCIIEHUS XHUMHUYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YaCTHUIO
KaTajan3aTopa). DK30- U SHJA0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[lonsiTue o ckopoct XxumHueckoil peakuuu. Ilonarne o0 o0OpaTuMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOrE€HHBIX U Te€TePOreHHBIX
peakuusx. [lonsarue o karammsze. IloHsTMEe O XUMHMYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XHMMHYECKOW PpEAKUUM U II0JOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHUCANTETBEHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiunu. COCTaBICeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUI C UCTIONIH30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 3IEKTPOIUTHUYECKOW JUCCOLMALMH. ODJEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonel, anmoHbpl. MexaHu3M [HCCOLMAIIMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
xuMuueckon cBs3u. CreneHp auccoruanuu. CUabHbIE U CIa0bIe AJIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. YCIIOBUSI MPOTEKaHUs peakIuii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHHS peakinii. CBONCTBA KUCIOT, OCHOBAHUN U



coJiell B CBETE NPENCTaBICHUN 00 ANEKTPOIUTHYECKON nuccorumanuu. KayecTBeHHbIE
peakiuu Ha HOHBL. [loHsATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMUECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METaJJIOB M HeMeTaJuloB (rpadura U anmasa), CJI0KHBIX BEIECTB (XJI0pUJia HATPUs),
UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHWMHUYECKOW pEaKIUU OT BO3JEHUCTBUS
pa3nUYHBIX (DAKTOPOB, HCCIEAOBAHHE DIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
Ipolecca IUCCOUMAlU KUCIOT, MIeJI0Ye U cojiel (BO3MOKHO HCIIOIb30BaHUE BHUIEO
MaTepUalioB), MPOBEJCHUE OINbITOB, WLTIOCTPUPYIOIIUX MPU3HAKHA MPOTEKAHUS PEAKIIUMA
MOHHOTO oOMeHa (00pa3oBaHUE OCA/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/JIbI), OTIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peaklMKu paslIoKeHUs,, COCIUHEHHUs), pPACIO3HABAHUE HEOPTraHWYECKUX BEHIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 MX coelMHEHUS

OO6mass  xapaktepuctuka rajgoreHoB. OCOOEGHHOCTHM  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3MYECKHUE CBOWCTBA MPOCTHIX
BEILIECTB — rajJOreHOB. XUMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOJCHCTBHUE C
METaJulaMHM, HEeMeTalulaMy, IejgoyamMu). XjopoBoaopon. ComsiHag  KUCIOTA,
XUMHUYECKUE CBOICTBA, MOJTy4YEHUE, MPUMEHEeHHe. JleficTBhE XJopa M XJIOPOBOJIOpOAA
Ha OpPraHU3M 4YeJoBeKa. BakHeilre XIopuabl U UX HaXO0KJICHHE B IPUPO/IE.

O6miass xapakrepuctuka dieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CcTeneHu OkucieHus. CTtpoeHue U (PU3UYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOAA M CEPbl. AJIIOTPOIHBIE MOAU(DUKAIIMU KHUCIOPOJAA U
cepbl. XHUMHUYECKHE CBoMcTBa cepbl. CepoBOmOpOa, CTpPOECHHE, (PUINYECKHE U
XUMH4Yeckue cBocTBa. OKCHUIIBI Cepbl KAaK MPEICTAaBUTENM KHCIOTHBIX OKCHJIOB.
CepHas kucnota, GuU3MUECKHME W XUMHUYECKHE CBOMCTBA (OOIIME KaK MPECTaBUTEIS
KJlacca KUCIOT M crneuuduueckue). XUMHUYECKHE PEaKIUH, JeKallhue B OCHOBE
MPOMBIIUIEHHOTO CcHoco0a TOJIy4eHUs CepHOM KucnoTbl. [lpuMeHeHue cepHOM
kucioTel. ColM CepHOWM KHUCIOTHI, KauyeCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenune ceppl w1 €€ coeauHEHWW B TmpUpoae. XUMHUUYECKOE 3arpsi3HCHUE
OKpY’KaIOLIEH Cpelibl COETUHEHUSIMU CEPBI (KUCTOTHBIE JOK/HU, 3arPSI3HEHUE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OO6mast xapaktepucTuka »3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, paclpoCTpaHEHHWE B MPHUPOJIE,
bu3nUecKkue U XUMHUYEeCKHue cBoicTBa. KpyroBopoT azora B mpupose. AMMHAK, €r0o
(dbu3nyeckue 1 XMMUUYECKHE CBOMCTBA, MOJydYeHUEe U npuMeHeHue. Coliui aMMOHUS, UX
(dbu3nyeckue U XUMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha MOHBI
aMMOHMsI. A30THasi KUCJOTa, €€ TMOoJiydeHue, (pu3nueckue U XUMUUYECKHE CBOMCTBA
(oOmme Kak TpenCcTaBHTENs Kiacca KUCIOT U crnenududeckue). lcmonb3oBaHue



HUTPATOB MU COJIE aMMOHMS B KaueCTBE MHHEpPAJbHBIX YyAOOpeHuil. XUMHUYEeCKOe
3arpsi3HEHHE OKpYXalollled cpefbl COEJUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOA0EMOB). Docdop, amioTpomnHbie MOAUBUKAIUU
docdopa, pusnueckne nu xummuueckue corctBa. Okxcun gochopa (V) u docdopnas
KHCIIOTa, (PU3NUecKue U XUMUYECKHe CBOWCTRA, mosydyeHue. Mcnons3oBanue ¢ocdaTton
B Kau€CTBE MUHEPAJIbHBIX yI0OPEHU.

O6mas xapaktepuctuka dieMeHTOB |IVA-rpynmbel. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIC CTETEHU OKHUCIICHHUA. YTIEpO, aUIOTPONHbIE MoAudUKaINH,
pacmpocTpaHeHHe B Tpupoje, (U3NYECKWe W XHUMHUYECKHE CBOMCTBa. AmcopOrus.
KpyroBopot yrnepona B npupozae. OKcuabl yriaeponaa, ux GuU3NYECKue U XUMHUUECKHE
CBOMCTBA, ACHCTBUE HA KUBbIE OPraHU3MBbI, IOJYyYEHUE U TPUMEHEHNE. DKOJIOTUUECKHE
poOJieMbl, CBsI3aHHBIE ¢ OKCUIOM yriepoaa (1V), rumoresa riodanbHOTO MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(PdekT. YronbHas KucCIOTa U €€ cojid, uX (PU3UYECKUe U
XUMHUYECKHE CBOWCTBA, TOJy4YeHHWE U TpuMeHeHue. KauecTBeHHass peakmus Ha
KapOoHaT-uOHBL. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTU U
CEJIbCKOM XO3SHCTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSX
yraepoja (MeTaH, 3TaH, STWIEH, aleTWJIEH, 3TaHOJ, IJIHMIEPUH, YKCYCHash KHCIIOTa).
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YTrOjb, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (O€H3WH), WX POJb B OBITY W NPOMBINIIEHHOCTH. I[loHSATHE O
OMOJIOTMYECKH Ba)KHBIX BELIECTBAX: XKUPAX, O€JKax, yriaeBoJax — U UX POJIM B JKU3HU
yenoBeka. MaTrepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUI.

KpemHuii, ero ¢puznueckre 1 XMMHUYECKHE CBOIMCTBA, MOJyYEHHE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeactaBiaeHus o0 okcunae kpemuus (1V) u
KpeMHueBOM kuciore. CHUIMKAThl, UX HCIOJIb30BAHHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxkneiiime cTpouTelbHble MaTepHalibl: KepaMUKa, CTEKJIO0, I[I€MEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yuyeHrne o00pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI U HAONIOJEHHE NMPU3HAKOB HUX
MPOTEKaHUs, OMBITHI, OTpaXKaroue (PU3NIeCKre U XUMUYECKHUE CBOWCTBA TaJIOTEHOB U
WX COCNWHEHUH (BO3MOXHO HCIOJB30BaHNWE BHUACOMATEPUATIOB), O3HAKOMIICHUE C
oOpa3namM XJOpPUAOB (TaJlOTEHUIOB), O3HAKOMJIEHHME C oOpa3laMu cepbl U €€
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOACHHUE Mpoliecca
oOyIJIMBaHMs caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yYECHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KHCIIOThI, MPOBEACHUE KaueCTBEHHOMU
peakiuu Ha cyib(aT-uoH W HaOII0JeHNe MpHu3HaKa €€ MPOTeKaHUs, 03HAKOMIICHHE C
(¢u3MYeCKUMU  CBOMCTBaMHM a30Ta, ¢ochopa W UX COeAUHEHUN (BO3MOMKHO



UCIIOJIb30BaHUE BHUEOMATEepUaioB), oOpa3iiaMu a30THBIX U (HOCchOPHBIX yAOOpEeHUH,
NoJIy4eHHe, coOMpaHue, paclo3HaBaHWE M M3Yy4YEHHE CBOMCTB aMMHaka, MPOBEACHHE
KauyeCTBEHHBIX pEeaKIMil Ha MOH aMMOHHUA U (ocharT-uoOH W U3y4YeHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO HMCIOJIb30BAHHE BUJICOMATEPUATIOB), U3YYCHUE MOJIENICH KPUCTATITUMYECKUX
pemi€ToK anmMaza, rpaduta, ¢yiaepeHa, O3HAKOMIIGHHE C MPOIECCOM aJcoOpOLru
PAacCTBOPEHHBIX BENIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTUBOrasa,
MOJyYeHHe, coOUpaHue, paclo3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKUCIOTO rasa,
MPOBE/ICHHE KAYEeCTBCHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI M H3y4YCHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  NPOAYKIUEH  CUJIMKATHOU
IPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPHUMEHTAJIbHBIX 3a1ady no Teme «BaxHelmue
HEMETAJUTbI U UX COCTUHECHUS.

MeTajuibl 4 UX COCAMHEHMS

OO6mas xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU UX
nojoxeHus B llepuonuueckon cucreme xumuueckux snemeHToB 1. M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHHE METAJNIOB. MeTamnueckas CBA3b M MeETaulnyecKas
KpUCTAJUINYECKasl PpEHIETKA. OJIEKTPOXUMUYECKUN pAl  HANPSKEHU METaJUIoB.
duznyueckre M XUMHUYECKHE CcBoWcTBa MeTamuioB. OOmme crnocoObl MOIy4YeHUs
MeTaiioB. [loHsITHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
koppo3un. CruiaBsl (CTajab, YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX TPUMEHEHUE B OBITY U
MIPOMBIILIEHHOCTH.

[[lenounsie MeTamwIbl: MOJIOKEHUE B [lepHOAMYECKON CUCTEME XHMHUYECKHX
anemeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HAaXO0XJICHUE B MPUPOJE.
duznyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kanus). OKCuabl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHne MeI0UYHbIX METAIIOB U UX COCIUHEHMUIA.

[IlenoyHO3EMENBbHBIE METAJIIBI MATHUM U KaJbLMKU: TI0JI0)KEeHUE B [leproanueckon
cucrteMe xumuueckux osneMeHTtoB J[. WM. MeHnaeneeBa, CTpoeHHME UX aTOMOB,
HaxoxJeHue B mpupoae. Ouznueckue M XUMHUYECKUE CBOMCTBA MAarHusi M KaJbIIMSL.
Baxneiimme coenuHeHUs Kaimblus (OKCHA, THAPOKCHA, coyi). JKECTKOCTh BOJBI H
CIIOCOOBI €€ YCTpaHEeHHUSI.

AnmoMuHUiA: TiosniokeHne B Ilepuonnueckoi cucteMe XUMHYECKUX 3J1eMeHTOB /1.
N. MenaeneeBa, CTpoeHUE aTOMa, HAXOXKAeHNE B ITpupoae. Ousnyeckue u XuMHIECKHe
CBOMCTBA aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHJIA ATFOMUHUS.

Keneszo: nonmoxenue B llepuoguueckoi cucrteMe XUMHAYECKUX 3eMeHToB 1. .
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B mpuponae. Ou3ndyeckue U XUMUYECKUE
cBoOMcCTBa kene3a. Oxcubl, ruapokcuasl U conu xenesa (1) u xxenesza (111), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKCnRepuMeHm:



O3HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, MX (PU3NYECKUMH CBONCTBaMH,
U3y4YE€HUE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), OCOOEHHOCTEN B3aUMOAEHCTBUSI OKCHU/IA KaIbLMsI U HATPUSI C BOJOU
(BO3MO>KHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKON BOBI,
mpolecca  TOpEeHHs — JKejne3a B KUcHopoAe  (BO3MOXKHO — MCIOJIb30BaHUE
BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKaHMs KAYECTBEHHBIX PEAKIMI HAa MOHBI: MAarHus,
KaJIbIMs, alfoMuHMs, 1uHKa, xene3a (l1) u xeneza (Ill), mequ (1), HabmoneHue u
ONKCAaHUE NPOLECCOB OKPAIIMBAaHUS IUIAMEHHM HOHAMH HAaTpUs, Kaldusd W KaJbLHS
(BO3MOKHO HCIIOJIb30BAHME BHIEOMATEPHANIOB), HCCeI0BaHuE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ATFOMUHUS U THIPOKCUA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33]a4 IO
TeMe «BakHele MeTamibl U UX COSAMHEHUS.

XuMHA 4 OKpPYKawIas cpeaa

BemecTtBa um wmarepuansl B TOBCEIHEBHOM JKM3HHM 4YeJOBEKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKMX peakuud B ObiTy. IlepBas momoinps mpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XVMMHUYECKOE 3arpsi3HEHUE OKpyXKaroled cpeasl (mpenenbHas JOIMyCTHMast
KOHIEeHTpauusi BewecTB, aanee — [IJIK). Ponp XxumMuM B pelIeHUH SKOJIOTMUYECKHUX
npoOsem.

Xumuueckuii IKCnepumMeHm:

U3yuyeHue oOpa3loB MaTepHaNoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanmnzannst MeXnpeIMETHBIX CBSI3€d IIpM M3YYEHMH XUMUHA B 9 Kjacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHM, SBJISIOIIUXCS CUCTEMHBIMU JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE TOHATHUS: HAYYHbIN (DAKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiaccU(UKaIMs, TEepUOAUYHOCTh, HAOIIOJIEHUE, HKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEpPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEeXHOIOTHs,
MaTepHuabl.

®uznka: marepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJIYIPOBOIHUKH,
JTUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/LIMYecKas pemiérka, CIUIaBbl, (U3NUecKue
BEJIMYUHBI, €AUHULBI H3MEPEHMS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnue.

buonorusa: ¢otocunTte3, aAbixaHue, Ouocdepa, HSKOCHCTEMA, MHUHEPATbHbBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HbIE
MCKOIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS TPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHUs
JOCTUraloTCsl B XoA€ OOYyYEeHHs XMMUM B €AMHCTBE Y4eOHOW M BOCHHUTATEIILHON
JESITENIBHOCTU B COOTBETCTBUHU € TPAIULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, HPUHATBIMH B OOIIECTBE MpaBWIAMH U
HOpPMaMH TOBEJCHHS M CIOCOOCTBYIOT IpPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHUS U
COTMAITA3AITIH 00yJarOIIHUXCAL.

JIM4HOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCS CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMA U pacIIMpEeHUE
OTIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HaCJE€JHMI0, IIOHUMAaHUs 3HA4YCHUS XUMHUYECKOM HAyKd B IKU3HU
COBPEMEHHOr0 O00IIeCTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM uUHpopManued o
IIEPENOBBIX JIOCTMKEHUSAX M OTKPBITHUSIX MHMPOBOM M OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHUSL:

IPEICTABIICHNS O COLMAIIBHBIX HOPMAaX M IIpaBUiIaX MEXJIMYHOCTHBIX OTHOLICHUN
B KOJUIEKTMBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIEI0BATENBCKOM, TBOPYECKON U APYTHX BUAAX ACSITEIBHOCTU, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  MPU  BBINOJIHEHHH  YYEOHBIX,
MO3HABATENIbHBIX  3a/lay, BBINOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHMIO U B3aMMOIIOMOLIN B IPOLECCEe
ATON y4eOHON MAeATeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHYECKUE TIPEJCTABICHUS O BEIIECTBE W XHWMHUYECKOW pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M COCTABIISIOIINE OCHOBY
JUIsl TIOHMMAaHMSI CYUIHOCTH HAay4YHOW KapTUHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3aUMOCBA3SIX UEJIOBEKA C IPUPOIHON Cpeoil, 0
POJIM XMMUU B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HAa [OJYYEHUWE HOBBIX 3HAHHUW 11O
XUMUU, HEoOXOoAuMbIe [JIsi OOBSCHEHHUS HaOJIOJaeMbIX IIPOIIECCOB U  SIBJIICHHM,
MO3HABaTEJIbHON, HHPOPMALIMOHHON U YUTATEIBCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB
CaMOCTOATENbHON paboThl C Yy4YeOHBIMH TEKCTaMM, CIPABOYHOM JIUTEpPATypOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;



UHTEpEC K OOY4YEeHHI0 M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUI0, IPOESKTHOW U MCCIIEIOBATENBCKON NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUIIIEM;

4) dpopmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 3/I0POBBLIO,
YCTAaHOBKHU Ha 37I0POBBIA 00pa3 ®U3HU, OCO3HAHUE MOCIEACTBUI U HEMPUITUE BPEAHBIX
NpUBBIUEK (YHOTPEOJICHHS aJIKOTOJI, HApPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOIo/IeHrs TIpaBuiI 0€30MacHOCTH TIPH OOpPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B
OBITY M peaTbHOU JKU3HU;

5) TpyA0BOr0 BOCIIUTAHMUS:

UHTEpPEC K MPaKTUYECKOMY H3Y4YeHHUIO Mpodeccuit W Tpyla pas3IudyHoro poja,
YBaXXEHHE K TPYAYy U PE3yibTaTaM TPYHOBOU NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIN BBHIOOP WHIWBHUAYaJTbHOU
TPACKTOPUM TMPOJOJDKEHUST O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, YCIEUTHOM
MpOQECCUOHATILHON JIEATENTHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBaThCS B MPOGeCCUOHAIBHON CPEJIE;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e71eCO00pa3HOEe OTHOIIEHHE K MPUPOJEC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUSA, MOHUMAHUE IEHHOCTH 370pPOBOTO M 0E30MacHOro
oOpaza J>KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHMS MpaBWil O€30MacCHOIO
MOBEJICHUS MPpU paboTe ¢ BELIECTBAMU, a TAK)KE B CUTYaAIMSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TOJydaeMble MPU HW3YYCHUU XUMUU, IJis
pelIeHusl 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPEIOM, IS IOBBIIICHUSA
YPOBHS IKOJOTUUECKOUN KYJIbTYphl, OCO3HAHMS TJI00AILHOTO XapaKTepa IKOJIOTUUECKUX
npobjieM M MNyTe MuX pelIeHUs MOCPEACTBOM METOJ0B XUMHUH, DKOJOTHYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB  BBIACISIOT  3HAYUMBIEC  JIJIS
dhopMUpOBaHUST MHPOBO33PEHUsI OOICHAYUHbIC TOHSATUS (3aKOH, TEOPHS, MPHUHIIUII,
runoresa, pakT, CUCTEMa, IPOIIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUM M3 ITUX
npeaMeToB (OpMUPOBATh MPEJCTABICHUE O IEJIOCTHOM HAay4dyHON KapTHUHE MHUpa, U
YHUBEpCaJIbHbIE  yuyeOHble  JIeMCTBUS  (MO3HABaTelbHBIE, KOMMYHHKAaTHBHBIE,
peryJATHBHBIE),  KOTOpble  oOecrneuuBaroT  (POpPMUPOBAaHUE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TETbHOCTH.



Ilo3naBaTeqbHbIE YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUS

Ba3oBble Jijornyeckue AeiicTBHA:

YMEHUS UCTIOIb30BaTh MPUEMBI JIOTUYECKOT'O MBILIUICHHUS P OCBOCHUM 3HAHMIA:
PacCKphIBAaTh CMBICTT XUMHWYECKUX TOHATHH (BBIIETATh WX XapaKTepHBIC TNPHU3HAKH,
YCTAaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSTUSIMH), HWCIOJIL30BaTh MOHSATHUS JIA
OOBSCHEHUS OTNENBHBIX (PAKTOB M SIBIICHUMN, BHIOMpATh OCHOBAHUS U KPUTEPUM IS
KJacCu(UKAIMM XUMUYECKUX BEHIECTB W XUMHYECKUX pEeaKIui, YCTaHABIUBAThH
MIPUYUHHO-CJICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTHYCCKUE
paccyxneHus (MHIYKTHBHBIC, NEIyKTUBHBIC, 110 aHAJOTWH), JENaTh BHIBOABI U
3aKJIIOYCHUS;

yMEHUE TNPUMEHSATh B Mpolecce TMO3HAHUA TMOHATUSA (TIPEeIMETHhIE W
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENU, HUCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XWMHHM MOJCIbHBIEC MPEACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJI D3JIEeMEHTa), XuUMUYeckas QopMmyiaa © ypaBHEHUE
XUMHUYECKON peakiuy — P PEIICHUH Yy4eOHO-TI03HABATENBbHBIX 33J1a4, ¢ Y4€TOM ITHX
MOJICJIbHBIX TPEICTABIICHUN BBISBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUM, BBISBISATH
o0IlIMe 3aKOHOMEPHOCTH, IPUUYMHHO-CJICACTBEHHBIC CBA3M M MPOTHUBOPEUMS] B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

yMEHUE UCIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI JJisi ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MPUOOpPETEHUE OMbITa 1O IUIAHUPOBAHUIO, OpraHU3allMd U TMPOBEACHUIO
VYCHHYECKUX  JKCIIEPUMEHTOB, yMEHHE Ha0JojaTh 3a  XOJOM  IMpoilecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS W
BBIBOJIBI T10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTaBISATh OTUET O
MpoJieJIaHHOM padore.

Pabora c nundopmanmueii:

yMEHUE BbIOUpPATh, AHAIM3UPOBATH M HWHTEPHPETUPOBATH  HUHQPOPMAIIHIO
pPa3NUYHBIX BUJOB M (POpPM TIPENCTaBICHUS, TMOJIY4aeMyH) M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHASL JINTEpATypa XUMHUYECKOTO COJepKaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpMaITHIO;

YMEHUE TPUMEHSITh pa3IUYHbie METOJbl M 3ampOChl TPH TOUCKE U OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX TAaHHBIX, HCOOXOIUMBIX TSI BBITOJTHCHUS YICOHBIX
M TI03HABaTEJbHBIX 3aJlau OMpPEACIIEHHOTO THUIla, MPUOOPETEHHE OMbITa B 00JACTU
WCIIOJB30BaHusA ~ MHGOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTUM,  OBJIQJICHUE
KyJIbTypOll ~ aKTUBHOTO  WCIOJB30BAaHUS  PA3JIMYHBIX  TOWUCKOBBIX  CHCTEM,



CaMOCTOSTENIbHO BBIOUPATh ONTHUMANIbHYIO (OpPMY MpPEACTaBICHUS HHPOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMbIE 3a/1a4d HECIOKHBIMU CXEMaMH, JUarpaMMaMH, APYTUMU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHUE HCIOJb30BaTh M  aHAJIM3UpPOBaTh B  Ipolecce ydyeOHO U
HCCIIEIOBATENIbCKON  JICATEIbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe JeHCTBUS:

YMEHHS 3aJilaBaTh BOIPOCHI (B XOJ€ Auanora u (Wjiu) AUCKYCCHUM) MO CYIIECTBY
oOcykaaemMoi TeMbl, (OPMYJIUPOBATh CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUSI IPEACTABIATH NOJIYYEHHBIE PE3YJIbTAThl I03HABATEIBHON AEATEILHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALUUI0 PE3YJbTATOB BBINOJIHEHUS
XUMUYECKOTO HKcrepuMeHTa (1abopaTOpHOTO OImbITa, JabopaTopHOM pabdoThl MO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUsSI y4eOHOro COTpYJHMYECTBA CO CBEPCTHHUKAaMH B  COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBATEIbCKOM ACATENBHOCTH IIPU PEIIEHUU BO3HUKAIOIIMX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIIACOBAHUS MO3ULUN (00CYXACHHUS,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYpMbD», KOOPAWHAIMS COBMECTHBIX JIEHUCTBUH,
ONpeereHNe KPUTEPUEB 110 OLICHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryiasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CAMOCTOSTEIBHO ONPENEHATh LEIH JACATENbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBaTH MU MNPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATENbHOCTh, BBIOMpaTh HambOosee 3(P(PEeKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSITENbHO  COCTABJSITh WM  KOPPEKTUPOBATh
MPEJUTOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aJaHUM C YYETOM MOJTYYCHUS
HOBBIX 3HAHUN 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUiX, OIICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOHN 1€, YMEHHUE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MMPEJJIaraéMble B YCIOBUU 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe npeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENBLHOTO COACpKaHMUS,
YCTaHOBJICHHOTO JIaHHOM (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
0oOy4aroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, crienuduueckue ams
MpeAMETHONU 00nacTh «XUMUs», BUIbI ACATEIBHOCTA MO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro UHTEPIpPETAINH, MPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3TUYHBIX YU€OHBIX U HOBBIX
CUTYyalusX.

K koHny oOyueHus B 8 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKMX TIIOHATHUNA: aTOM, MOJIEKyJa,

XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH



(omHOpOIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHasl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JOJS XUMHYECKOIO 3JIEMEHTa B COEAUHEHHMH, MOJISIPHBIA OOBEM,
OKCHJl, KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKas peakius, KilacCuukamus peakiuil: peaxiuu
COEIMHEHMSI, PEAKIUN pa3IOKEHUs, PEaKlUu 3aMEIlEHUs, peaklun oOMeHa,
9K30- U IHAOTEPMUYECKUE PEAKIUH, TEIJIOBOM (P (EKT peakuuu, SApo aToMa,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWUTallb, PAJIAyC aTOMa, XUMUYECKas
CBSI3b, NOJSIPHAS M HEMOJSApPHAs KOBAJECHTHAs CBA3b, MOHHAS CBA3b, HOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JoJi1 BewlecTBa  (IIPOLIEHTHAA
KOHIIEHTpAL|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHU U NIPUMEHATH
9TH TOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJIEHUSI (POPMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

OTpE/EIATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX,
CTENEHb OKUCJICHMS JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJJICKHOCTD
BEIIECTB K ONpEACIEHHOMY KJIacCy COC€IMHEHUM 1o ¢opmysiaMm, BUJ
XUMHUYECKOH CBS3M (KOBAJIEHTHAS] U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHHUSIX;
packpbiBaTth  cMbIcn  [lepuognmueckoro 3akoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh  I[IOHMMaHUE IIEPUOJUYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX DJJEMEHTOB OT HX NoJIokeHus B Ilepmommueckoin cucreme,
3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaIpo;

ONUCHIBAaTh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoguueckoit cucteMsl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh TMOHATUS «rjlaBHas mnoArpymmna (A-
rpynna)» u «nobdounas noarpynmna (b-rpymnma)y», Maneie 1 OOJbIINE MTEPUOJIBI,
COOTHOCUTh OOO3HayeHUs, KOTOpble HMeEroTcs B Tadiuue «lleprognyeckas
cucremMa xuMmuueckux odseMmeHToB JI. . MengeneeBa» ¢ 4uCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCII0 IEKTPOHOB U paclpeeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIMPOBATh XUMHUYECKHUE BJIEMEHThl, HEOPraHWYECKHUE BEIlECTBa,
XUMUYECKUE peakluu (110 YUCIIy U COCTaBy YYaCTBYIOLIUX B PEaKlUM BEIIECTB,
o TerioBomy 3 dexry);

XapakTepu30BaTh (OMUCHIBATH) OOLIME XWMUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, NOATBEPKAAS ONUCAHUE NPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;



IPOTHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX Kauy€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU MPOTEKAHUSI XMMUUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa 1Mo (popmysie COeTMHEHUs, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peakuuu;

MIPUMEHSTh OCHOBHBIC OIEpAllMd MBICIUTEIbHOU NIESITEIbHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, O0O0OOIEeHNEe, CHUCTEeMATH3aIluil0, KIACCHU(UKAITUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — [II1 W3YYEHUS CBOWCTB
BEILIECTB U XMMHUUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO/AbI MO3HAHUS —
HAOJIIOICHUE, W3MEPEHHE, MOJCIUPOBAHUE, HDKCHEPUMEHT (pealbHbId W
MBICJICHHBIN );

CJIeI0BaTh IMpaBUJIaM IOJIb30BAHUSA XUMHUYECKOM NOCYI0M M J1abopaTOpHBIM
o0opynoBaHuMEM, a Takke TpaBuwiaM oOpalieHuss C BellecTBaMH B
COOTBETCTBUM C MHCTPYKIUSMU IO BBITOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTBITOB IO TOJYYEHUIO U COOMpaHMIO ra3000pa3HBIX BEIIECTB (BOAOpOJA U
KHUCJIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM MaccoBOW aoJiei
pPacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH  XUMHYECKUE
AKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB HIENOYEH U KUCIOT C TOMOIIBIO
UHIMKATOPOB (J1akMyc, peHoTanenH, METUIOpaHX U JIpyTue).

K koHny o0yueHus B 9 kJiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, ITPOCTOE BEIECTBO, CI0KHOE BEUIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEINEHb OKHUCIICHMS, XUMHUYECKas
peakuusi, XUMUYECKas CBS3b, TEIJIOBOW 3((EeKT peakuuu, MoJib, MOJSIPHBIN
00BEM, pPAacTBOp, DJIEKTPOJUTHI, HEANEKTPOJUTHL,  ANEKTPOJIUTHYECKAs
AUCCOLMAIMsl, pEeakUud HMOHHOro OOMEHa, KaTalu3aTop, XUMHYECKOoe
paBHOBecHe, OOpaTUMble U HeoOpaTHUMbIE pEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMH, OKHUCIMTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJIEHHE,  aJUIOTpOmus,  aM(OTEpHOCTb,  XHMHYECKass  CBS3b
(KoBayieHTHAas, MOHHAsI, METAJUIMYECKAs ), KPUCTAJUTMYECKAs! PEIIETKA, KOPPO3HSI
METaJUIOB, CIUIaBbI, CKOPOCTh XMMHYECKOW pPEaKLMH, MPEAECIbHO JOIyCTUMAs
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHN U MPUMEHATH
9TH TIOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBieHHs (hOpMYH BEUIECTB U
YPABHEHHUN XUMUYECKUX PEAKIINM;



ONpEeNeNsaTh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHMSIX  PA3jIMYHOrO  COCTaBa, MPUHAUIEKHOCTh  BEHIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHMHM Mo (opmyliaM, BHJI XUMUYECKOW CBSI3H
(KoBaJIeHTHasi, MOHHAs, METAJJIMYECKas)) B HEOPraHUYECKUX COCTUHEHHUSX,
3apsi[i MOHA MO XUMHUYECKOU (opmysie, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCIMHEHHM, TUN KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO
BEIIECTBA;

packpeiBath cMmbIci [lepuoamueckoro 3akona J[. M. MengeneeBa wu
JIEMOHCTPHUPOBATH €0 TIOHUMAHKE: OMMCHIBATh U XapaKTEPU30BATh TAOTHMIHYIO
dopmy [leprnoanueckoi CHCTEMBl XUMUYECKUX JJIEMEHTOB: pa3InyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpynma)» u «mobouHas mnoarpymmna (b-rpymnma)y,
Majble U OOJIbIINE MEePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
MEPUOINYECKON TA0JIMIIE, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] fAlpa, oOLIee YHCIIO AJIEKTPOHOB U
pacmpeneiieHue WX MO0  JJEKTPOHHBIM  CJOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTU B HW3MEHEHHHM CBOMCTB BJEMEHTOB M HX COCAUHEHUN B
npeAenax MajblX NEPUOJIOB W TJIABHBIX MOJATPYII C YYETOM CTPOCHHS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE BJIEMEHThl, HEOPraHWYECKHUE BEILECTBa,
XUMUYECKUE peakiuu (110 YUCIIy U COCTaBy YYaCTBYIOUIUX B PEaKIIUU BEIIECTB,
no TerioBoMy 3¢ (heKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCICHHUS XUMHYECKHX
3JIEMEHTOB);

XapakTepru3oBaTh (OMHUCHIBATH) OOMME U CHEUU(PUUSCKUE XUMHUYECKUE
CBOMCTBA MPOCTHIX W CIOXXHBIX BEIIECTB, MOATBEPXkAasi ONMUCAHUE MpPUMEPaAMU
MOJICKYJIIDHBIX W HWOHHBIX YPAaBHEHHM COOTBETCTBYIONIUX XWMHYECKHX
pEeaKLunii;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUECKON TUCCONUALMN KUCTIOT, IIeJI0Yel U
COJICH, TOJHBIE W COKpalI€HHbIE YpPaBHEHUS pEaklMii HOHHOTO OOMeEHa,
YPaBHEHHUS PEAKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOUN CBSI3H
MEXKy BEUIECTBAMU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIMUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
OPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHHUIA B PA3IMYHBIX YCIOBUSIX;
BBIYUCIISAITH OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJSIPHYIO MacChbl BEILECTB,
MacCOBYIO JIOJIK0 XUMHUYECKOTO 3JIEMEHTa M0 PopMyJie COeTMHEHHSI, MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOpPE, IMPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU
peaKkIuu;



COOTIOIaTh TpaBWJIA TOJB30BAHUS XUMHUYECKOH MOCYNOH W J1a0OpaTOPHBIM
000py/IOBaHMEM, a TAK)KE MPaBUiIa OOpAIlleHHs C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKUHUSIMH TIO BBIITOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IIO
MOJYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTJIEKHCIIOTO
rasa);

MPOBOJIUTh PEAKIINH, IMOJITBEP)KIAIOIINEC KAaYSCTBEHHBIH COCTaB Pa3IMYHBIX
BEILIECTB: pACIO3HABATh OIBITHBIM NYTEM XJIOpUA-, OpOMUA-, HOAWI-,
kapOonat-, d¢ocdar-, cuauKar-, Ccyabpar-, TUIPOKCUI-UOHBI, KaTHOHBI
AMMOHUS ¥ WOHBI H3YYCHHBIX METAJUIOB, NPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

MPUMCHSTH OCHOBHBIC OIEPAIUM MBICIUTEIBHON NEATETbHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3allUI0, BBISBICHHE HPUYMHHO-
CIICZICTBEHHBIX CBSI3¢H — IS HM3YYCHUS CBOWCTB BEHIECTB M XHUMHYECKHX
peaKIMii, ECTECTBCHHO-HAyYHbIC METOJABI IO3HAaHHS — HAOIIOJCHHUE,
MU3MEpPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM POBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHayanbHble XUHMHUYECKHE MOHATHS
Xumust — BaxkHas o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubnnorexa LIOK
' p https://m.edsoo.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
12 BemiectBa u xumuueckue 15 1 bubnnoreka IIOK
' peaxkiuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubmuoreka [JOK
' OKCHIax https://m.edsoo.ru/7f41837c
99 Bonopon. Ilonsitue o kucinorax u 8 1 bu6nuoreka [IOK
' COIISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBAHHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACCHI bu6nuoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. Menpgeseesa. CtpoeHue arToMoB. XuUMH4YeCKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE P€akKIuu

3.1

[Iepuoanueckuii 3aKOH U

7

bu6nuoreka [IOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djemMeHToB /I, H.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 OrucIHTEILHO- 8 Eﬁ?ﬁrﬂfﬁgg}imws?c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro no pasaeny 15 ﬁﬁ?ﬁfﬁgﬁﬁmws?c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (uudposbie)
IporpamMmmaI Bcero
padoThI padoThI o0Opa3oBaTe/bHbIE
pecypchl
Pa3neu 1. BemecTBo U XuMH4yecKkme peakiun
11 [ToBTOpeHue u yriydiieHne 3HaHu| 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuotexa [HOK
' peakiuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnmnorexka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa LHOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 8 1 2 Bubmaorexa ITOK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro o paszneny 25



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

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubmuorexa [{OK
2 B 1
3 AKHEHIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeia
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHON 1 bubmmorexa [OK
puMEp P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [IOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILECTB.

bubmuoreka [JOK
10 X .B
umieckas opmyna. Banertrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnbs. Mossipras bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brranciienus komaecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPABHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakinuit
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHHUE U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e



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

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
PoA 1 > TOPEHHE): https://m.edso0.ru/ff0d4614
[TonsiTre 00 okcUaax
CnocoObI MOTy4YEHUs KUCIIOPO/ia B
23 Ja00paToOpUn iqn OMHmnelfHocm bubmoreia LOK
PATOPHITH TP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKkT XUMUIECKON peaKInu,
24 MOHATUE O TEPMOXMMHYECCKOM YPaBHCHUH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
Tomnuso (He()Th, Yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckast pabota Ne 3 o teme
26 «ITonyuenne u coOrpaHue KHCIOpoaa bubmorexa [JOK
7 P poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Boopon — a51eMeHT U IpOCTOE BELIECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo0.ru/ff0d4ddo
28 du3nyecKrue 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnunoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «Ilonmydenue u coOMpaHue BOIOPOIa bubmorexa HOK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 Momnsipabiii 006EM ra3oB. 3akoH ABOTaapo bubmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTB bubmorexa [IOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HIOK
p 4 https://m.eds00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 HEHACHIIIEHHEIE PACTBOPLI. MaccoBas oI bubmorexa LIOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckast pabota Ne 5 o Teme
38 «IIpuroroienue pacTBOpOB ¢ bubnuorexa [JOK
onpencnEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponsHnas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIaccudUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyeHnne u XuMHUYECKHE CBOMCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [ToryueHnue n XuMHUYECKUE CBOKMCTBA bub6nuorexa [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [JOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnoreka [HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o001eHre U cucTeMaTr3als 3HaHUI
B i https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTU
51 XHMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
ITepuonnuecknii 3akoH u [lepuoanueckas
52 CI/IfTeMI; XUMHAYECKUX BHGMCETOB pIn Y| bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymImbl, TOATPYIIIHI bubmorexa HOK
PHOZIBL, TPYTIHIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK
N3otonbl https://m.edsoo.ru/00ada342
55 CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bub6nuorexa [IOK



https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9a50
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aneMeHToB llepuoanueckoii cucremsr . M.
Meupeneena

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

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'0 3JICMCHTA I10

bu6mmoreka [IOK

56 IT %
ero noJjoxeHuto B [lepuoamyueckoit cucreme httos://m.edsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAYKU U nipakTuku. /1. 1. bubnunoreka [HOK
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBurblii ypok. O0001I€HIE U
58 CI/ICTEM&TI/ISZP Hst 3HaHI/II§l / Beepoccuiickast bubnmorexa [IOK
H p https://m.edsoo.ru/00adb33c
poBepoYHas paboTa
Kontponbnas paborta Ne4 o teme
59 «Ctpoenune aroma. XUMHUUYECKast CBA3bY / bubmmorexa [TOK
P N ' https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas paboTa
DIIEeKTPOOTPUIIATETLHOCTh aTOMOB bubnuoteka [JOK
60
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 u
OHHAT XHMIHACCKAT CBASD https://m.edsoo.ru/00adac34
62 KoBanenTHas monsapHast XUMHUYECKas CBSI3b bubmmorexa LHOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHAs1 HENOIsIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 C
TCHCHb OKHCIICHHA https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu https://m.eds00.ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBUTEIIN bu6mmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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PesepBHeiit ypok. O600ICHHE 1

https://m.edsoo.ru/00adb076

67 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 buGnnorexa [IOK
1 https://m.edsoo.ru/00ad9ch2
«CTpoeHue aroMa. XHUMHUYECKas CBS3bY
68 Peseprublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosnyecTBO yacon DJIeKTPOHHBbIE
Ne Jara
Tema ypoka KonTpoabubie  IlpakTuueckue uu(poBbIe
n/n Bcero U3YyYeHUS
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bu6mmoreka [IOK
1 cucTeMa XMMHU4YEeCKuX aemMeHToB /. 1. 1
https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMUYECKOI CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponbHas padora Nel no reme

5 «IToBTOpeHue u yriyoneHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccuukanus XuMU4ecKux peakiui no 1 bubnnorexka [HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuuu. IToHITHE O TOMOT€HHEIX U 1 bubmorexa OK
p ' https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEAKLIMIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpHI, BIUSIOLIAE HA CKOPOCTh 1 bu6mmorexa [IOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubmuotexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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peakiuu

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

Teopust 31EKTPOTUTUUECKOIN

bu6mmoreka [IOK

1 .
0 nucconuanui. CHIBHBIC U c1a0bie https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakInn bubmnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPeACTaBIECHUI 00 Bubmaorexa ITOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 IIEKTPOIIUTHUECKON bubnmorexa LOK
pedl P https://m.edsoo.ru/00add8bh2
JIUCCOLIUALIAN
14 [ToHnsaTHE O TUAPOIU3E COJIEH bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 00600 I
ODHICHUE 1 CHCTCMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubnnoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmmorexa LHOK

p A TRHATTHA. https://m.edsoo.ru/00addecQ
XUMUYECKUE PEaKIui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnunorexa [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJssHas KHCIIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIyUYEHHUE bubmnorexa [IOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 IIpakTuyeckas pabora Ne 2 o Teme bubnnorexa [JOK

«HOJ’IY‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM

bu6mmoreka [IOK

21 XAMUYCCKHUX PEaKIUi, €CIIH OIHMH U3
peatdt A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DHUKAIINH CEPHI.
23 Hax0>1<p €HHE cepbl I/I(beé coe I/IHeI;I/IfI B bubmmorexa LIOK
5 P f[ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpocHHe, (U3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (hU3HUYECKre U XMMUYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakliny, JIexalrue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJIYYEHUS] CEPHOU KUCIIOTBI bubmmorexa [JOK
yi p ' . https://m.edsoo.ru/00adec8a
XUMUYECKOoe 3arpsi3HEHUE OKpY>Karoleit
Cpellbl COCIMHEHUSIMU CEPBI
97 Beruucnenue MaccoBoil 0 BBIXO/1a bu6mmoreka [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB VA-
28 rpynmnsl. A30T, pacipocTpaHEHHE B bubnnorexka [JOK
npupoze, Gu3ndecKkue u XuMHIECKHe https://m.edsoo.ru/00adeeat
CBONCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe bubnuorexa [IOK
CBOMCTBA, OJIyYE€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o Teme bub6nuorexa [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
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«Ilonydyenne aMmmuaka, u3yueHue ero
CBOICTBY

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

A3oTHas KUCIOTa, e€ pusnueckue u

bu6mmoreka [IOK

31
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX
32 T00OpeHnil. XUMHUYECKOE 3arpsA3HEHNE Bubmaorexa ITOK
YAODP L P https://m.edso00.ru/00adf518
OKpYKaroIIen Cpeibl COeTMHCHUSIMU
a3zoTa
dochop. Oxeng pochopa (V) u
33 (1)00(;[1))0 pHa}I KI/ICJ'I((i))Ta (b(blzll)an(qeilcne u bubmorexa HOK
p o https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue GocdaToB B KayecTBe
34 MHUHEPAIBbHBIX YI00OpeHUi. 3arps3HeHue bubmmorexa [TOK
P . YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubnuoteka [JOK
35 .
(bu3MYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmuorexa [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
bu6mmoreka [JOK
37 VYronbHas KUCoTa U €€ Cou
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padora Ne 4 mo Teme
38 "[MonyuyeHne yriaekucIIoro rasa bubmorexa HOK
v yr ) https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"
39 IlepBoHauyanbHBIE TOHATHS 00 bub6nuorexa [IOK

OpraHN4YCCKUX BCIICCTBAX KaK O

https://m.edsoo.ru/00ae054¢
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COEMHEHUSX YIIIepoia

40 Kpemuuii u ero coenqunenust bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 3KCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnnoreka [HOK
«BaxaeuIe HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHS»

KontponbHas padota Ne3 no teme
42 «Baxaelne HeMeTauIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHS»
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
3JICMEHTOB — METAJIOB. MeTalinuecKas
43 CBSA3b U METAJUIMYECKAsi KPUCTAILTNYECKAS bubmorexa LHOK
. N https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAILJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.
44 DNEeKTPOXUMHUYECKUH PsiJl HAPSHKEHUI bubmorexa HOK
https://m.edso00.ru/00ae1156
METAIIJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 Crnnasel. Beruncienus no ypaBHEHUAM bubnnorexka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIOB bubnuorexa LIOK

https://m.edso0.ru/00ae1278
bubmuorexa [JOK

47 [Hesmoumtre MeTanet https://m.edso0.ru/00ae14b2

bu6mmoreka [JOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KAJTUS

https://m.edso0.ru/00ael4b2
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[lenrouno3emenbHbBIE METAIIIBI — KaJIbIIUN bubnmoreka [JOK
49 .
Y MarHum https://m.edsoo.ru/00ae15e8
50 BakHeiiime coeIMHEHUS KaJIbIIHS bubmoreia OK
A H https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEeMaTH3aIlisl 3HAHHIA
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOIBI €6 bubmorexa [JOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 Adto 5
MHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 XKenezo
https://m.edso0o.ru/00ae1d86
57 Oxcuipl, THAPOKCH B 1 coiu xkerne3a (1) bubnmnorexa [JOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHre u cucTeMaTr3aIs 3HaHHH
[IpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«BaxkHelme MeTaiIbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHH S
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
bu6mmorexa [IOK
60 peareHTOB JIaH B U30BITKE WU COACPKHUT

IIpUMECH. Brrunciaenus MaccoBoii 10JIM
BbIXOJa MPOAYKTA pCaKIUU

https://m.edsoo.ru/00ael750
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61 O0o001IeHre U CHCTeMaTU3alus 3HAHUN 1
Kontponbnas padota Ne4 o teme
62 «BaxuHennme MeTauibl 1 UX 1
COCITUHEHUS
63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubnmoreka [JOK
YKU3HH YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1 bubnmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumuM B pelieHnH 9KOJIOTHYECKHUX 1 bubnuoreka [IOK
npooiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHue u 1 bubnnorexa [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMOBI

8 KUIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTara
1 ITo Teme: «IlepBoHavYaIbHBIE XUMUYECKUE TTOHATHUS»
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHM: aToM, MOJIEKyJa,
XMMHUYECKMH DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEILECTBO, CMECh
(ogHOpOAHAs M HEOJHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHas Macca,
11 MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHUHU, MOJISIPHBIH 00BEM,
XMUMHAYECKas peakius, KiacCu(pUKamus peaknuid: Peakiuud COCIHMHEHUS,
peaKklMM Pa3IOKEHUs, pEeaKklMM 3aMelleHHs, peakuuud oOMeHa, 3K30- U
SHIOTEPMHUUYECKUE PEAKIINH, TETIIOBOH 3((HEKT peakiuu, pacTBOp, MaccoBast
707151 BelecTBa (MPOLEHTHAs: KOHLIEHTPALUs) B pacTBOpe
19 WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX IOHATHH U
' MPUMEHSTH STH MMOHSITHUS TPU ONMTUCAHUY BEIIECTB U UX MPEBPAILICHHUHA
13 WCTIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBICHHUS ()OPMYII BELIECTB
' Y YpaBHEHUN XUMHYECKUX PEAKIINI
14 pacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHHWS MacChl BEIIECTB, MOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTrapo
1.5 OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 Kiaccu(uuupoBaTh XUMHUECKHE peakuuu (M0 4YHUCIy U COCTaBy
' YYacCTBYIOUIMX B PEaKIMH BEIIECTB, M0 TEINIOBOMY 3P (DEKTY)
1.7 BBIUUCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChI BEIIECTB
18 BBIUUCIIATH MACCOBYIO JIOJIIO XUMHYECKOIO JJIEMEHTa Mo (opmyse
' COeIMHEHUS,
1.9 BBIUUCIIATH MACCOBYIO JOJIIO BELIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHBIE METOIBl TO3HAHWsS — HaOIIOJCHNE,
' U3MEpEeHue, MOJICITIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH )
2 ITo Teme: «Bakneiiue npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY»
2.1 pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IOHATUH: OKCHJ, KHCIOTa,




OCHOBAHHUE, COJIb

2.2

2.3

2.4

2.5

2.6

ONpEAEATh IPUHAMICKHOCTh BELIECTB K ONpEeAENEHHOMY Kiaccy

coeuHeHui no popmynam
KJ1acCU(UIUPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKJAs OMUCAHUE MPUMEpPaAMU MOJICKYJISPHBIX

YpaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX peaKnui

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IPOTEKAHMS XUMHUYECKHMX IIPEBpPALLECHUNA B

Pa3JIMYIHBIX YCIIOBUAX

CIIeZIOBaTh MPaBUIIAM IOJI30BAHUS XMMUYECKOH MOCYION | JIaOOPaTOPHBIM
o0opyJoBaHHEM, a TakKe I[paBWiaM oOpallleHUs C BelIeCTBaMH B
COOTBETCTBMM C HMHCTPYKIHMSIMH 110  BBIIOJHEHHIO JTAOOPAaTOPHBIX
XMMUYECKHUX OIBITOB 110 MOJYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB
(Bomopoaa M KHCIOpOZa), MPHUTOTOBJICHUIO PACTBOPOB C OINpPENeIEHHON
MaccoBOM Josiell pacTBOPEHHOrO BEIECTBA, IUIAHUPOBATb U IPOBOAUTH
XUMHAYECKHE SKCIIEPHUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB INEIOYEH H

KHUCJIOT C IOMOIIBIO HHAUKATOPOB (J'IaKMyc, (i)eHOJ'I(l)TaJ'IeI/IH, MCTHJIOPAHIK U

Apyrue)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOMN pEaKIINU

ITo teme: «llepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMHYECKHUX
anemeHToB [[. M. Menneneesa. CtpoeHne aromMoB. XuMHUYECKas CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunuun»

3.1

PaCKpbeIBATL CMBICI OCHOBHBIX XHWUMHWYCCKUX MMOHSTHM: AApO aTroma,
BHGKTpOHHHﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, XUMHYCCKasA
CB3b, noJjisipHad u HCTIOJIAPpHAsA KOBaAJICHTHAaA CBs3b,
QJICKTPOOTPUIATCIIBHOCTb, MOHHAA CBA3b, WOH, KAaTHOH, AHWOH, CTCIICHb

OKHCJIICHUA

3.2

3.3

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XHUMHUYCCKUEC 3JICMCHTHI

ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyto (opmy Ilepuogmueckoii
CUCTEMBl XMUMHYECKHMX JJIEMEHTOB: pa3jnyaTh [OHSTHS  «TJIaBHAA
noarpynna (Arpynna)» u «nobounas noarpynna (brpynma)», «Manbiey» u

«OOJIBIINEY TIEPUO/IbI

3.4

packpeiBaTh  cmbici  [lepmoamueckoro 3akona .M. Menneneesa:




ACMOHCTPHUPOBATH I[MOHUMAHUC HCpPIO,Z[H‘-IGCKOﬁ 3aBHCUMOCTH CBOMCTB
XHUMHUYCCKUX SJIEMECHTOB OT UX ITOJIOXKCHHUA B Hepno/:[nquKoﬁ CHCTEMCE

COOTHOCHUTDB 0603HaLIGHI/IH, KOTOPBIE UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH

cucteMa xuMuueckux osneMeHToB J[.MI. MenzaeneeBa» ¢ YHCIOBBIMU

3.5 XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB H
3apsn  sAapa, o0Imee YWCIO JJCKTPOHOB U pPACHpEeleNiCHHe WX 110
AJICKTPOHHBIM CJIOSIM)
3.6 OTIPEIEIATh CTENEHb OKUCICHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
37 OTpEeNeATh BHUJ XUMHYECKOHW CBSI3M (KOBaJIcHTHAass W HOHHAas) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo Teme: «BemiecTBo M XUMHYECKast PEAKITHS
pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XHMHYECKHX IIOHATHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJICKTPOJIUTUYECKAS JUCCOLMALIMS, PEAKIIUN
HOHHOTO OOMEHa, KaTaju3aTtop, XMMHYECKOe pPaBHOBECHE, OOpaTUMBbIE W
1.1 HeoOpaTHMbBIE  PEAKIMH, OKHCIUTEILHOBOCCTAHOBUTEIBHBIC PEaKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIECHUE, AJTIOTPONUS,
aM(}OTEepHOCTh, XUMHUECKas CBA3b (KOBAJICHTHASI, HOHHASI, METAJNTUYECKas ),
KpUCTAJUIMYECKasl PeIIE€TKa, CIIaBbl, CKOPOCTh XUMUUYECKOW PEaKLINU
1 WJUTFOCTPUPOBATH  B3aUMOCBSA3b OCHOBHBIX XHMHMYECKUX TMOHATUA U
' MIPUMEHATH ITU TTOHATHUS TIPHU ONKUCAHUM BEIIECTB M MX MPEBPAIICHHI
COCTABJISITh ~ YPaBHEHUSI  DJEKTPOJMTUYECKOW  JUCCOIMAIIMU  KHUCJIOT,
1.3 LIEJI0YEN U COJel, TIOJIHbIE U COKpAlIEHHBIE YPAaBHEHUSI PEAKIUN HOHHOTO
oOMeHa
14 pacKpbIBaTh  CYHIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMH
' MTOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHCca 3THX PeaKIui
15 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHYECKON peaKInu
5 ITo Temam: «Hemerammel W uX coeauHeHHsI» © «MeTamnsl M HX
COCIMHEHMUS
21 XapaKTepu30BaTh (OMUCHIBaTh) OOIMME W CHEIU(PUYESCKHE XUMUYECKUE

CBOMCTBa MMPOCTBIX W CIOXKHBIX BCHICCTB, IMOATBEpKAAad OIIMCAHUC




2.2

[IpUMEpaMU  MOJICKYJISIPHBIX M WOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHX
XUMHYECKUX PEaKIui

COCTaBJISITb  YPaBHCHUA peaKHHﬁ, MNOATBECPKAAOIMIUX  CYHIECTBOBAHUEC

TCHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

2.4

ClIeZIOBaTh NPaBUJIaM IOJIb30BAHUS XMMUYECKOH MOCYI0H | JIaOOPaTOPHBIM
o0opyJoBaHHEM, a TakKe I[paBwjaM oOpallleHHs ¢ BeIleCTBaMU B
COOTBETCTBMM C HMHCTPYKIHMSMH 10 BBIIOJHEHHIO JTAOOPAaTOPHBIX
XMMUYECKHUX OIBITOB 10 MOJYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEILIECTB

(aMMHMaKa 1 yrieKucsoro ra3a)

2.5

3.1

MIPOBOMTH PEAKIIMHU, TOTBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHI-, OpPOMUMA, HOIMI,
kapOoHat, docdar, cuauKar, CcyiabpaT, TUIPOKCUIUOHBI, KaTHUOHBI
aMMOHHS, HWOHBl HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB
[To Teme: «XuMHS U OKpYIKarOILAst Cpera

PaCKpbIBaTb CMBICII OCHOBHBLIX XHMHWUYCCKUX MTOHSATHUH: HI[K BCIICCTBA,

KOppO3HsI METAJIOB

3.2

IMPUMCEHATH OCHOBHBIC OIICpalvn MBICIUTCILHOMN JACATCIIBHOCTH — aHaJIu3 U
CHHTE3, CPAaBHCHUC, O606H.[CHI/I6, CUCTCMATHU3AalIUI0, BBISBJICHUC ITPUYUHHO-
CICACTBCHHBIX CBs3CH — AJI1 NU3YUYCHUA CBOICTB BCIIECCTB U XMMHUYCCKHX
peaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — Ha6J'IIOI[eHI/Ie,

U3MepeHue, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBII )




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMUH B )KU3HU 4YEIIOBEKAa. XUMUA B CUCTEME HayK. Tena u
BemiecTBa. OU3nuecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHUE BEIIECTB

Ilonstue o METOJaxX IIO3HAaHWA B XHMHH. YucThle BeliecTBA U CMECH. Crioco0bI

paszaeneHus cMecen

1.3

ATOMBI T MOJICKYIJIBI. Xnumudeckne dj1eMeHTBI. CHMBOJIBI XMMUUYECKHUX JJIEMEHTOB.

[IpocTblie u cioXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumnueckas (opmyna. BajgeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocUTenbHas aToMHasg macca. OTHOCUTENbHas

MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

1.5

Kommuecto BemecTBa. Mosib. MosisspHas Macca. B3anMocCBs3b KOJIMUECTBA, MACCHI U
yuclia CTPYKTYPHBIX €AMHMII BeliecTBa. Pacuérel mo QopmynaM XUMHUYECKHX

COE€IUHEHUN

1.6

®Ou3znuecknue U XUMUYECKUE SBICHUSI. XHUMHUYCCKast pcaKkuusa u eé IIPpHU3HAKH. 3akoH
COXpaHCHUA MacCChbI BCIICCTB. XUMHYECKHE YpaBHCHUA. KHaCCI/IQ)HKaHHH

XUMHUYECKUX PeaKiuii (COeIUMHEHMS, pa3JIOKEHUS, 3aMeIeHUs, 0OOMEHA)

1.7

XUMUYECKUH SKCIOEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYI0, C MpaBHIAMH
paboThl B 1aboparopun U npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pYI0BAHUEM,
M3Y4YEHHE M ONHCaHUE (PU3NYECKHX CBOWCTB OOpa3I[0B HEOPTaHWYECKUX BEIIECTB,
HabmoneHne (u3nyeckux (IUIaBI€HUWE BOCKa, TasHUE JIbJla, pacTHMpaHHE caxapa B
CTyNKE, KHUIICHHEe W KOHJCHCAMs BOJbI) M XUMHYECKHMX (TOPEHHE CBEYH,
MPOKaJIMBAHUE MEIHOM NMPOBOJIOKH, B3aUMOJIEHCTBHE MeNa ¢ KHUCIOTOH) sBIEHU,
HAOJIOZCHWE W  OINWCAaHWE TPU3HAKOB MPOTEKAHWS XHMHUYECKHX  PEaKIHi
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapwus,
pasnoxenue ruapokcuga Meau(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE Keje3a ¢
pactBopom cosm Memu(ll), m3ydenne crmocoOoB pazneneHusi cmeceil (C MOMOIIBIO
MarHuta, (QWIbTPOBAHWE,  BBIIAPUBAHHWE, JUCTWUIALMUSA,  XpoMaTtorpadus),
MIPOBEJICHUE OYMCTKH MOBAPEHHOM COJM, HaONIO/IEHWE M ONMCAaHUE Pe3yNbTaToOB
NPOBEICHUS ONbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHHs MacChl, CO3JaHHe

MoieIeil MoJteKy:1 (IapoCTepKHEBBIX )

Baxnerime npencTaBuTeNn HEOPraHUYECKUX BEIIECTB




2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopos — aneMeHT U IpocToe BELECTBO.
Haxoxpaenue kucnopoza B npupoje, Gpuznyeckue U XuMUYecKre CBOMCTBa (peakuuu
ropenusi). Okcunpl. [Ipumenenue kucinopona. CrnocoObl MONyUEHUs KHCIOpPOJa B
naboparopun ¥ HpoMmbiluieHHOCTH. KpyroBopor kucimopona B mpupone. O30H —

AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

TernoBoil APPEeKT XUMHUYECKON pEaKIH, TEPMOXMMUYECKHE YPABHEHUS, IK30- U
SHAOTEPMHUUYECKHE peakiuuu. TOIUIMBO: yrosb M MeTaH. 3arpsA3HEHUE BO34yXa,

yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bonopox — snmemeHT W mpocroe BelecTBO. HaxokieHwe BoJoOpoia B IPUPOJIE,
(bu3HYecKre U XUMHYECKUE CBOMCTBA, MPUMECHEHHUE, CIIOCOOBI MoydeHus. Kuciorel u

COJIn

2.4

Mousipablii 00BEM ra3oB. Pacu€rbl 10 XMUMUYECKUM ypaBHEHUSM

2.5

2.6

®usnueckue cpoiicTBa Boabl. Boma kak pactBoputens. PactBopel. Haceiennsle n
HEHACBIIICHHBbIE pAacTBOpbl. PacTBOpuMOCTH BemecTB B Boae. MaccoBas a0is
BELIECTBA B pacTBOope. XMMHUYECKHE CBOMCTBAa BoAbl. OcHOBaHuA. Poib pacTBOpoB B
IpUpPOE U B XKU3HU denoBeka. KpyroBopor Bojabl B MpUpOAE. 3arps3HEHHE

IpUPOAHBIX BOI. OxpaHa 1 OYUCTKA IPUPOAHBIX BOJ

Knaccudukanus neoprannueckux coeaunenunit. Oxcuapl. Knaccudukamus oKCHI0B:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEepHBIC) U HECOJeo0pa3yroIIue.
Homenknarypa okcunoB. duznueckrue U XUMUYECKHE CBOMCTBA okcuIoB. [lomydenue

OKCHUJI0B

2.7

OcnoBanusa. Kmaccudukanuss oCHOBaHMIA: MIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @PuU3HUEeCKHME U XMMHUYECKHE CBOMCTBA OCHOBAHUM.

[Tonydyenue ocHOBaHMI

2.8

Kucnorsl. Knaccudpukauusa xuciaor. Homenknatypa kucinor. @Dusmyeckue u
XHMHUYECKHE CBoMcTBa KuHCIOT. Psn axktuBHoctu MertauioB H.H. bekerosa.

[Tonyyenue kuciot

2.9

2.10

Comu. Howmenknatypa coseil. @PusznueckMe W XHUMHUYECKHE CBOWMCTBA COJIEH.

ITony4yenue conen

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUICCKUX COG}II/IHGHI/II\/JI

211

XUMHYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE ONpEIeNIeHne COJepKaHusl KHUCIOpOoaa B
BO3/yXe, MOJIy4eHUEe, COOMpaHue, paclio3HaBaHWe M W3YYEHHE CBOWMCTB KHCIOPOJA,
HaOJII0/ICHNE B3aMMOJICHCTBHSI BEIIECTB ¢ KMCIOPOIOM M YCIIOBUSI BO3BHUKHOBEHUS U
MpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHJIOB M OTHCAHUE

UX CBOWCTB, MOJy4eHHE, COOMPAHUE, PACIIO3HABAHNE U U3yYEHUE CBOICTB BOIOPOA




(ropenue), B3auMmozeiictBue Bojgopoaa ¢ okcuaom menu(ll)  (Bo3mMoxkHO
WCIIOIH30BaHNUE BUICOMATEPUAIIOB), HAOMIOACHHE 00pa3I[OB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEJIOBAaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, IMPHUTOTOBJIEHUE PACTBOPOB C OIpeneaEHHOW MaccOBOW AoJjei
pacTBOPEHHOTO BEIECTBA, B3aUMOJEHCTBHE BOABI C MeETaUIaMU (HATpUeM |
KaJibliueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OMPECIIEHUE PaCTBOPOB
KHCIIOT W IIeJoYedl C TMOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAaHUE 00pa3ioB
HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIAcCOB, HAOIIOJACHHE WU3MEHEHUS OKpPAcKu
WHJMKATOPOB B PacTBOpax KUCJIOT M IIENIOYEH, M3y4yeHUE B3aUMOJCUCTBUS OKCHUIA
menu(ll) ¢ pacTBOpoM cepHOW KHCIOTHI, KHCIOT C METaUIaMH, pPEaKIui
HEUTpanu3aly, TOJy4YeHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHCHHE OIHOTO
MeTajjia IpYTMM U3 PacTBOpa COJH, PEIICHUE JKCIEPUMEHTANBHBIX 3334 [0 TeMe

«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHEHUIN»

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX d1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMH4ecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

3.2

[lepBble MOMBITKH KJIACCH(PHUKAIMK XUMHYECKUX 3yIeMeHTOB. [loHsTHEe O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIEJOYHbIE M MIEJTOYHO3EMENIbHbIE MeETallulbl, TaJlOreHBbI,
WHEpPTHBIE Ta3bl). DJEMEHTHI, KOTOpble OO0pa3yloT aM(pOTEepHBIE OKCUABI U

THUAPOKCUIBI

[lepuonnueckuii 3akoH. llepuomnueckas cucrema XUMUYECKUX dneMeHTOB JI.M.
MenpeneeBa. Koporkonepuognas u anuHHOnepuonHas ¢opmsl I[lepumoguueckoit
cuctembl XxuMuueckux dneMeHtoB J[M. Menneneesa. Ilepuonsl u  rpynmsl.

@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHbIX sjaep. HM3otombl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK  aToMOB  mepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckont cucremsl J[.MI. MenneneeBa. XapakTe€pUCTUKAa XHUMHYECKOIO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.11. Menneneena

3.4

3.5

3aKOHOMEPHOCTH  W3MEHEHHS  pajuyca aTOMOB  XHMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB MO TpyINmaM M mnepuojam. 3HAu€HUe
[Tepuoanueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB ISl

pa3BuTus Hayku U npakTtuku. J[.M. Menaenees — y4€HbIN U IpayKJaHUH

XuMHU4YeCKast CBA3b. KoBanenTHas (HOJ’IﬂpHaH )51 HCHOJIHpHaH) CBA3b.

DIEeKTPOOTPUIIATETFHOCTh XUMHYECKUX 3JIeMEHTOB. lloHHAs CBs3H

3.6

Crenenb oxuciaeHusa. OKHCIATEILHOBOCCTAHOBUTEILHBIE p€akuunu. Hpoueccm




OKHCJICHHS B BOCCTaHOBJIEHHI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMHUYCCKHI OKCIICPUMCHT: U3YYCHHC O6p3,3LIOB BCIICCTB MCTAJIJIOB 1 HEMCTAJLJIIOB,
B3aHMOHCﬁCTBHC TUAPOKCHUIAa IMHKA C paCTBOpAaMH KHCJIOT U meﬂoqeﬁ, IIPOBEACHUC
OIIBITOB, WJUIFOCTPUPYIOIIUX HNPUMEPLI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ

(ropenue, peakliuy pa3iokKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

11

Ilepuomnueckuit 3axkoH. Ilepmoaudeckas cucrema XUMHYECKMX 3ieMeHTOB JI.U.
MenneneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUOOB, KAIMs, KAIBLUS U UX COCUHEHUN B
COOTBETCTBUH C IIOJIOKEHUEM 3JIEMEHTOB B [lepuonmdeckoil CUCTEME U CTPOECHUEM

HnX aTroOMOB

1.2

1.3

CrpoeHue BellecTBa: BHJIbI XUMUYECKOW CBSA3HM. THIBI KPUCTAIUIMUECKUX PEUIETOK,
3aBHCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOW pPEIIETKM WM BHUJA
XUMH4YecKor cBsi3u. Kiaccudukanus W HOMEHKIATypa HEOPraHWYECKHX BEIIECTB
(MeXIyHapoJHas U TpUBHAJIbHAs1). XUMUYECKUE CBOICTBA BEIECTB, OTHOCALIMXCS K
pa3JIMYHBIM  KJlacCaM  HEOPraHWYECKHX  COCIMHEHMM, TI'EHETUYeCKas  CBS3b

HCOPraHNMYCCKUX BCIICCTB

Knaccupukanus XuMHYECKHUX peakiuil MO pa3iIMyHbIM IpHU3HaKaM (10 YHCIy U
COCTaBY YYacCTBYIOLIUX B pEaKI[MH BEIIECTB, 110 TEMI0BOMY 3P HEKTY, 0 U3MEHEHUIO
CTENEHEW OKHCIEHUS XMMHMUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHIO
KaTajnzaropa). JK30- U 3HJOTEPMUYECKHUE PEAKLIUU, TEPMOXUMUYECKHE YPAaBHEHMUS.

IToHsiTHE O CKOPOCTH XUMHUUYECKON peaKInu

1.4

1.5

1.6

[lonsitTne 00 o0OpaTUMBIX M HEOOpaTHMMBIX XUMHUYECKMX peakuusx. [loHstue o
TOMOTE€HHBIX M TE€TEPOTE€HHBIX peakuusax. [IoHATHE O XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIOIIME Ha CKOPOCTh XHUMHUYECKOH peakuMu U IMOJIOKEHUE

XUMHYCECKOI'0 paBHOBECHUS

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH, IEKTPOHHBINA OajlaHC OKUCIUTENBHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWEe  YpaBHEHHMH  OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIHii ¢ HCIIOJIb30BAaHHEM METO/1a 3JIEKTPOHHOT0 OaaHca

Teopust 2NEKTPOIUTUYECKOW AMCCOLMALMM. OJIEKTPOJIUTBI M HEIEKTPOJIUTHI.
KaTI/IOHH, aHMOHBI. MexaHn3Mm aucconuanv BCIICCTB C Pas3jIMdYHBIMU BHJAMU

XHUMUYECKOH CBs3u. CTEIeHb AUCCoranuu. CunbHBIC M Ccla0bIe SJICKTPOJIUTHI.




1.7

2.1

Peakuinu monHOro oOMeHa. Y CIoBUS IPOTEKaHUS PEaKIMi HOHHOTO OOMEHA, IOJIHbIE
Y COKpaIllEHHbIE MOHHBIE ypaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI U COJEH
B CBETE TMPEACTABICHUH 00 OJIIEKTPOIUTHYECKON maucconuanuu. KauecTBeHHBIC

P€aKni Ha HOHBI. Ilonsrue o THOPOJIN3E coJieit

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C MOJCISIMH KPUCTAUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U aiMasa), CIOKHBIX
BEIICCTB (XJIOpUJA HATPHS); HMCCICIOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKON
PEaKIuu OT BO3JACHCTBUS Pa3INIHBIX (PAKTOPOB; UCCIETOBAHHUE AIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOIecca JAUCCOLUAIIMH KHCIIOT, MEIoUeit U colieil (BO3MOXKHO
UCIIONIb30BaHUE BHUIACOMATEPUATIOB); IMPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
NPU3HAKH TIPOTEKAHUs PEeaKlMid HOHHOTO oOMeHa (0O0pa3oBaHME OCa/Ka, BBIICICHUE
raza, oOpa3oBaHHME BOJbI); OMBITOB, HILTIOCTPUPYIOIIUX MHPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pEakiuil (FOpeHHE, pEeaKIUuu pa3jokKCHUs, COCIAUHCHHUS);
PAaCIIO3HABAHUEC HCOPraHMYCCKUX BCHICCTB C IMOMOIIBIO KAYC€CTBCHHBIX peaxunﬁ Ha

HOHBI; PCHICHHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4
Hewmeranmsl 1 uX COeIMHEHUS

OO0wast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CTtpoeHHMe W (U3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
rajjoreHoB. XHUMHMUYECKHE CBOHCTBAa Ha IpUMepe Xjopa (B3aUMOJEHCTBHE C
MeTaJlJlaMHM, HeMeTajlaMu, Iienodamu). XiopoBoaopos. CoisiHasg — KHUCIIOTA,
XUMHYECKHE CBOMCTBA, NIOJIy4€HUE, IPUMEHEHNe. JlelicTBHE XJ10pa U XJIOpPOBOIOPOAa

Ha OpraHuv3M 4€JIOBCKaA. Baxuneimme XJIOPUJbI U KX HAXOXKICHUC B IIPUPOALC

2.2

Obmas xapaktepuctuka 31meMeHToB VIA-rpynnbl. OCOGEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue M (puU3MUecKue CBOICTBA IMPOCTHIX
BEIIECTB — KUCJIOPOJa U cepbl. AJJIOTPONHbIE MOJU(PHUKAIMU KHCIOpPOJa M CEphI.
XuMunueckue cBoiicTBa cepbl. CepoBOJOpOJI, CTpOEHUE, (PU3NUECKHEe U XUMHUYECKHE
cBoiicTBa. OKCHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAO0B. CepHasl KHCIIOTa,
¢u3nyecKkne U XUMMHUYECKHE CBOMCTBA (00LIME KaK MpeICTaBUTENs Kjacca KUCIOT U
cneunduyeckre). XUMHUECKUE PEaKIMM, JIeKAL[Me B OCHOBE HPOMBIIIICHHOTO
crocoba mnomaydeHHs cepHOM KuciaoTel. [Ipumenenune. Conu CepHOM KHCIOTHI,
KadecTBEHHasl peakuus Ha cynbpaT-uoH. HaxoxneHue cepsl M €€ coeMHEHHH B
npupose. XUMHUECKOE 3arpsi3HEHUE OKpYXKalolled cpeabl COECAMHEHUSIMH CEepbI
(KHCTIOTHBIE ~ JIOKIM, 3arpsA3HEHHME BO3JyXa M  BOAOEMOB), CHOCOOBI  €ro

MPEIOTBPALICHUS

2.3

OO6mmas xapakTepucTuka 31eMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,




XapaKTepHBIE CTETIEHU OKUCIIEHUs. A30T, pacCIpOoCTpaHEeHUE B MPUPOJE, HU3NIecKHe
1 XHUMHYECKHe cBoMcTBa. KpyroBopot a3ora B mpupoae. AMMHUak, ero Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, MOydeHue U mpuMeHeHne. Comu aMMOHHMS, UX (PU3NIECKHe U
XUMHUYECKHE CBOMCTBa, NnpuMeHeHue. KadecTBeHHas peakiys Ha MOHBI aMMOHHSL.
A3OTHas KUCIIOTa, e€ MosyuyeHue, GU3NIecKue U XMMUYECKHEe CBOWCTBA (00IIHMe Kak
IpeACTaBUTelNs Kilacca KHCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
coJieil aMMOHMS B KadeCTBE MUHEPAIbHBIX YyIOOpeHHHA. XUMHUECKOE 3arpsi3HeHHE
OKpYy’Karolled cpelpl COEAMHEHMSAMM a30Ta (KUCIOTHBIE JIOKIH, 3arps3HeHue

BO3]1yXa, MOYBBI U BOJJOEMOB)

2.4

2.5

®ocdop, amrorponnbie Moaupukauuu ¢dochopa, QGHUINUECKHE U XUMHUYECKUE
cBorictBa. Okcua ¢ocdopa(V) u dochopHas kuciora, GU3NIECKUEC U XUMHUYCCKHE
CBOiicTBa, moiydeHue. Mcnomp3oBanue ¢(ochaToB B KadeCTBE MHUHEPATBHBIX
ynoopeHuit

O6mas xapakrepuctuka 3mneMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOESHHS aTOMOB,
XapaKTepHBIC CTEIICHW OKHCICHUS. YTIEpOid, aJUIOTPOIHBIE MOAU(HUKAIHH,
pacrnpocTpaHeHHe B IMpHUpOje, (PU3NYCCKUE M XUMHUYCCKHE CBOMCTBa. AJICOPOLHMSL.
Kpyrosopot yrnepona B npupone. OKCHIbI yriaepoa, ux Gu3n4eckue U XUMUIECKHe
CBOWCTBa, JICHICTBME HA JKUBBIC OpraHW3MbI, IIOJIyYCHHE W IPUMCHECHHE.
DKoJIOTHYeCcKue MpoOsieMbl, CBsizaHHbIe ¢ okcuaoMm yraepoga(lV); rumoresa
100aIbHOTO MOTEIICHUsT KJIMMaTa; MapHUKOBBIA AP (EKT. YTroibHas KUCIOTa U €€
comv, WX (U3MYECKHE W XUMUYCCKHE CBOWCTBA, TIOJYYCHWE W TPHUMCHCHHE.
KauectBeHHast peakius Ha KapOoHAT-MOHBI. Vcmonb3oBaHHe KapOOHATOB B OBITY,

MCIUIHHE, TPOMBIINIJICHHOCTHU U CEJILCKOM XO3SICTBE

2.6

2.7

HepBOHa‘-IaJ'IBHHe IOHATHS 00 OpraHn4Ye€CKruX BEIICCTBAX KaK O COCAWMHCHUAX
yriaepoaa (MCTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, INIULICPUH, YKCYCHaA KI/ICJ'IOTa).
Hx cocTaB u XUMHUYECKOE CTPOCHHUC. [TousiTHE 0 OMOJOTHMYECKH BasKHBIX BCIICCTBAXx:
JKrpax, 66J’IK&X, YrjieBoaax — M UX pOJIK B )KU3HU YCJIIOBCKA. MaTepHam,Hoe CANHCTBO

OpTraHUYC€CKUX U HCOPIraHNYCCKUX COE€IUHEHUI

KpemHuii, ero ¢usudeckue M XMMHUYECKHE CBONCTBA, MOJYYEHHWE U HpPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHus o6 okcuae kpemuus(1V) u
KpeMHHEBOM kucinote. CulIMKaTel, HMX HCIOIb30BaHME B OBITY, MEIUIMHE,
NPOMBIIIICHHOCTH. BakHeWIHne CTpOWTEIbHBIE MaTepUalbl: KepaMuKa, CTEKJIO,
eMeHT, OeToH, xkene300eToH. [Ipobmembl  6e30MacHOTO  MCHOJIB30BAHUSA

CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCG}IHGBHOﬁ JKHU3HU

2.8

XVUMHUYECKUH SKCIIEPUMEHT: N3y4eHHE 00pa30B HEOPraHMUECKHUX BEIIECTB, CBONCTB




3.1

COJITHOW KHUCJIOTBI; TPOBEJCHHWE KAYECTBEHHBIX pEakUWid Ha XJIOPUA-HOHBI W
HAOJI0/IEHUEe TPHU3HAKOB MX MPOTEKAHMs; OMbBITHL, OTpaXkaroume (U3NUecKue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U HUX COEIUHEHHH (BO3MOYKHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpasmamMu XJOPUAOB (TaJIOTCHHJIOB);
O3HAaKOMJICHHE ¢ 00pa3lamu cepbl M €€ COCOUHEHUSMHU (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHUAIIOB); HaOIOJEHHE Ipolecca OOyriIuBaHUS caxapa MOJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpHOM  KHCJOTBI; H3YyYCHHE  XUMHUYECKUX  CBOWCTB
pa30aBIeHHON CepHOM KHUCIOTHI, MPOBEACHUE KAaUYECTBEHHOW peakIuu Ha cyibdart-
WOH U HaONIOJeHWE MpHU3HAKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (U3NYECKUMHU
cBoiictBamu a3zoTta, (ochopa M HUX COeAUMHEHUH (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), oOpa3liaMu a30THBIX U (QOCHOPHBIX yHOOpEHU; MOITydCHHE,
coOupaHue, pacro3HaBaHME ¥ HM3yUYEHUE CBOICTB aMMHaKa; IPOBEICHUE
KaueCTBCHHBIX PEaKIHUi HAa MOH aMMOHHS B (ochaT-uOoH U U3ydeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHILEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbIO
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB); M3y4YCHHE MoOJeen
KPUCTAJIMYECKUX peHEToK anmasza, rpadura, QysiepeHa; O3HAKOMJICHHE C
MPOILIECCOM  aaCcOpOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTrasa; IMOJIyueHUE, COOMpaHue, pacro3HaBaHHUE U HU3Y4YCHHE
CBOICTB YIJIEKHUCJIOrO Tra3a; MPOBEACHHE KAYECTBEHHBIX peaklui Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MMPU3HAKOB UX MPOTEKAHMSI; O3HAKOMIICHUE C MPOIYKIUEH
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH; PpEUICHHE SKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMe
«Baxuelnme HeMeTalIbl U UX COSIUHEHUSD

MeTtanibl 1 UX COeAMHEHUS

OO0mass XapakTepUCTUKA XHMHUYECKUX JIIEMEHTOB — METAJJIOB HAa OCHOBAHUU HX
nostoxkenus B [lepuoanueckon cucreme xuMuyeckux anemeHToB /(.M. Menneneesa n

CTPOCHUSA AaTOMOB. CTpOCHI/Ie METAUIOB. MeTaman4deckas CBI3b M METaJNIMYecKas

KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psiji HAllPsLDKEHUH METalJIoB

3.2

Ousnyeckue M XUMHUYECKHE CBOMCTBa MeTaioB. OOmmMe crnocoObl MOTyYeHHS
MeTauioB. [loHSATHE O KOpPpO3MM METaUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
Koppo3uu. CrutaBsl (CTajdb, YyTryH, JIOPATIOMUHUN, OpOH3a) M UX TPUMEHEHHUE B OBITY

N MPOMBIINIJIICHHOCTH

3.3

[I{emounble MeTamibl: TmosnoxkeHue B Ilepuoandeckol cHCTEME XWMHYECKHX
anemeHToB [I.M. MenneneeBa; CTpoeHHE HX AaTOMOB; HAaxOXJIEHHUE B IIPUPOJE.
duznyeckue W XMMHUYECKHE CBOilcTBa (Ha mpumepe HaTpus U Kanus). OKcuIbl U

TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMCHCHI/IC ILIEJIOYHBIX METAIIOB U UX COeAUHEHUH




3.4

[IlenoyHo3eMENBHBIE METAJUIBI MAarHUKW M KalbLUW: MosokeHue B Ileproanueckoit
cucremMe xumuueckux osnemeHToB J[.M. MeHneneeBa; CTpoe€HHE UX aTOMOB;
HaxoxJieHue B npupoje. Ousznyeckue U XMMHUYECKUE CBOMCTBA MAarHus U KaJblLUA.
Baxwueiimue coenvHeHus Kanplus (OKCHA, THAPOKCH, conn). JKECTKOCTh BOJBI U

CIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHui: nonoxxenue B Ilepuoandeckoil cucreme xumuueckux siemeHToB J[.M.
MeneneeBa; CTpOCHUE aTOMa; HAXOXIEHHE B Npupone. OU3MUECKUE U XUMHUYECKHUE

CBOICTBA aATFOMHUHUS. AM(DOTEPHBIC CBOWCTBA OKCH/IA U TUAPOKCHIA ATFOMHHUS

3.6

3.7

Kene3o: nosoxenue B Ilepuommueckoil cucreme XUMUYECKUX dnemeHtoB JI.M.
MenzeneeBa; cTpoeHUE aToMa; HaxOXAeHHE B npupoje. PU3nYecKkue U XUMUYECKUE
cBoicTBa xene3a. Oxeupl, rupokcusl U conu xenesa(ll) u sxeneza(lll), ux cocras,

CBOMCTBA U IMOJIy4YCHHC

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMd METaJIOB U CIUIABOB, UX
(U3HYECKUMU CBOHCTBAMU; M3YYCHHE PE3YJIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIIUS
U HaTpus C BOJOHW (BO3MOXKHO HCIOJB30BAHME BHICOMATEPHAIIOB); HCCIIEIOBAHHE
CBOWCTB JKECTKOW BOJBI, IpOIECCa TOPEHUsl JKeie3a B KHUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATCPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIIUi
Ha MOHBI (MarHus, Kaublus, aaroMuaus, nuaka, xenesa(ll) u xenesa(lll), mequ(ll);
HAOJIO/ICHUE W OMUCAHKE TPOIECCOB OKPANIMBAHUS IJIAMCHH MOHAMU HATPHS, KIS
U Kamplusg (BO3MOXHO  HCIIOJNIb30BAaHHME BHUAEOMATEpUANIOB);  HCCIEIOBAaHUE
aM(pOTEepHBIX CBOWCTB THIPOKCHJA ATIOMHHHS W THUAPOKCHIA IHWHKA, pPEIICHUE

SKCHCPUMCHTAJIbHBIX 3a/1a4 110 TEME «BakHele MeTaljIbl M UX COSIUHECHUSI

XHUMHS ¥ OKpYXKarolas cpeia

4.1

HoBsie maTepuansl u TexHonoruu. BemecTBa 1 Marepualibl B MOBCEHEBHOM KU3HU
YyernoBeKka. XMMHS U 3J0pOoBbe. be3onacHoe MCIOIb30BAHUE BEIIECTB U XUMUYECKUX

peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHYECKUX 0KOTaX M OTPABICHUSIX

4.2

4.3

OCHOBBI 9KOJIOTHYECKOM T'PAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpYXKarolen
cpeasl IIJIK. Ponap xuMuM B pemIeHHH SKoJOrndeckux mnpobsiem. [IpupogHbie
UCTOYHUKU YTJIEBOJOPONIOB (Yroib, MNPUPOAHBIA Ta3, HE(PTh), MNPOAYKTH HUX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMHUECKUH OJKCIEPUMEHT: HU3ydeHHe OoOpas3loB MaTepHasioB (CTEKJO, CILIaBbl

METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




IHPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT'O
o0uiero oopazopanus Ha ocHoBe PI'OC

1

1.1

1.2

IIpencrapienue:

O T[I03HABAEMOCTH SIBJICHUW MPHUPOABI, IOHUMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HAyKHM Kak oOO0JacTh COBPEMEHHOIO
€CTeCTBO3HAHMS, KOMIIOHEHTa OO0IIeld KyJIbTypbl M  MPaKTHYECKOU
JIeATEILHOCTH Y€JIOBEKa B YCIOBUAX COBPEMEHHOTO OOIIECTBA; MTOHMMaHUE

MECTa XUMHUU CpCAU NPYIUX €CTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOAAaX IIO3HAHHA, B TOM YHCIIC 3SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCUICCTB M M3YUCHUA XUMHNYCCKUX
peaKuHﬁ; YMCEHHE UCITIOJIB30BATh MOICIN IJIA 00BsACHEHHS CTPOCHUA aTOMOB

U MOJIEKYJI

1.3

2.1

0 cdepax mnpodeccHOHATFHONW NEATENPHOCTH, CBS3aHHBIX C XHUMHEH H
COBPEMEHHBIMM  TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha  JOCTHKCHMSX
XUMHUYECKON HAYKH, YTO MO3BOJUT OOY4YaIOIIMMCSl pacCMaTpUBATh XUMUIO
Kak cgepy cBoeil Oynymieil npodeccHoHalIbHONW JESITEeNbHOCTH U CHENaTh
OCO3HAHHBII BBIOOp XMMMH Kak IPO(UIBLHOTO MpeaMeTa IpH Mepexoje Ha

YPOBEHb CPEIHEro 00Imero o0pa3oBaHus

Bianenne cucreMol XMMHUYECKHMX 3HAHWW M YMEHUE IPUMEHATH CUCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

BAOXHEHIIINE XUMUYECKUE MOHITHS: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS U HEOJIHOPOIHAS
CMECh, OTHOCHUTEIIbHbIE aTOMHAas M MOJIEKYJISIpHAas Macchl, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIpPHAs Macca, MOJSIPHBIA OOBEM, OKCHUJ, KHUCIIOTa,
OCHOBaHME, COJIb (CpenHssA), XMMHUYECKasl peakilusi, Peaklud COeAUHEHHUS,
PEaKIMU Pa3JIOKEHUsS, PEAKIMU 3aMEIICHHUs, PEaKIud OOMEHa, TEIUIOBOM
3 dEeKT peakiuu, 3K30- U SHAOTEPMHUUECKUE PEAKIMU, PACTBOP, MacCOBas
JIOJIST XUMUYECKOTO JJIEMEHTa B COCTMHEHUH, MAacCOBasi JIOJIsl U MPOLICHTHAs
KOHIIEHTPALKs BEUIECTBA B pACTBOPE, SIAPO aTOMa, SJIEKTPOHHBIN CIOW aToMa,
aTOMHass OpOWTalb, paJUyC aTroMa, BaJEHTHOCTb, CTENEHb OKHCIICHUS,

XUMHUYCCKAA CBA3b, JSJICKTPOOTPULATCIIBHOCTD, MOJSAPHAsAs W HCIIOJAPpHAA




KOBaJICHTHAs CBsI3b, HOHHAS CBsI3b, METAJIMYECKAs CBS3b, KPUCTAITUUYECKAst
pemérka (aToMHasi, MOHHAs, METATMYECKasi, MOJICKYJISIpHAs), MOH, KaTHOH,
AQHUOH, DJICKTPOJUT W HEDJEKTPOIUT, SJIEKTPOJIMTUYECKAsT TUCCOLIMALIUSA,
pEaKIMu HMOHHOTO OOMEHA, OKHCIIUTEIhHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH,
OKHUCJIUTEh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, JIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMbIe W HeOOpaTHUMbIC pPEaKIUU, CKOPOCTh

XUMUYECKOU peakuuu, karanusarop, [IJIK, koppo3us MeTauios, CIijiaBsl

2.2

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHUM: 3aKOH COXPAHEHUS  MaccChl,
nepuoauyeckuii 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,

3aKOH ABOrajipo

2.3

3.1

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHASI Teopus, TEOpHUsL

BHGKTpOHI/ITI/I‘ICCKOﬁ Jucconuanumn
Bnanenue ocHoBamMu XHUMHYCCKOM I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

YMEHME IPaBUJIBHO MCIOJIb30BaTh M3YUEHHBIE BEILECTBA M MaTepHalibl (B
TOM YHUCJIE MUHEpalbHble YAOOpEHHs, MeTalbl M CIUIABbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIUid, MPUPOAHOIO
ra3a, HepTu) B OBITY, CEJIBCKOM XO3sCTBE, HA IPOU3BOJICTBE M IOHUMAaHUE
3HA4YCHUsl JKUPOB, OEIIKOB, YIJIEBOJIOB JJIi OpraHU3Ma 4YelIOBEKa; YMEHHE
IIPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMUYECKHUX IIPOLIECCOB HA OPraHU3M

YeJIOBEKA U OKPYKAIOILYIO IPUPOJIHYIO CPELY

3.2

3.3

3.4

YMEHHME UHTErPUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSAMU JAPYTrUX y4eOHbIX
IIPEAMETOB

HaJIMYMe OMNbITa pabOThl C Pa3IMUYHBIMU HCTOYHHKAMH HH(POPMALUU IO
XUMUM  (HaydyHas W  Hay4yHO-NIONYJsipHas  JIUTeparypa, CJIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHuEe OOBEKTUBHO OIIEHMBaTh HMH(OpPMAIUIO O BellecTBaX, HX
IIPEBPAILICHUAX U NPAKTUYECKOM NPUMEHEHUN U YMEHME HCIIOJIb30BaTh €€

AJI pCIICHU A y‘Ie6HO'HO3HaBaTeJ'ILHI>IX 3agaq

Bnanenue ocHoBaMH MOHATUHHOIO ammapaTa ¥ CHMBOJHYECKOTO S3bIKa
XUMHHU JUTSE COCTaBJICHUS (HOPMyN HEOPTaHWYECKHUX BEIIECTB, YpaBHEHHU
XUMHUYECKHX peakuuil; ocHoBaMu xumudeckoil Homenknatypsl (IUPAC u

TPUBUAIBHOM)

VYMenune 00bsACHATD CBSI3b IOJIOKEHUS DJICMEHTA B HepHOHquCKOﬁ CHUCTEMC
C YHCIIOBBIMHU  XApaKTCPUCTUKaMU CTPOCHUA aATOMOB XHUMHYECCKHUX

9JICMCHTOB (COCTaB H 3apda [aapa, O6I.I.ICC YHUCII0 BHCKTpOHOB),




pacrpeieieHueM JJIEKTPOHOB IO HSHEPreTUYECKHM YpPOBHSIM aTOMOB
NEPBBIX TPEX MEPUOJIOB, KAJUS U KaIbLIU

HpC,I[CTaBJ'IeHI/IC 0 H@pHOI{H‘ICCKOfI 3aBUCUMOCTH CBOWMCTB XHMHYECKHX

DJIEMEHTOB  (pPaguyC aTOMa, 3JIEKTPOOTPHULATENIBHOCTE), IPOCTBIX U

° CJIOKHBIX BEILIECTB OT MOJIOKEHUS 3J1eMeHTOB B [leproanueckoit cucreme (B
MaJIBIX MEPUOJIaX U TJIABHBIX MOJTPYIIIAX ) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue kinaccuupoBarth:
7.1 XAMHUYECKHE 3JIEMEHTHI
7.2 HEOpPraHUYECKUE BELIECTBA
7.3 XUMUYECKHUE PEAKITHI
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPBI B COSTMHEHHSIX
8.3 XapakTep cpeibl B BOJAHBIX PAaCTBOpaXxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEITh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHEe U XUMHUYECKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOAOPOJ, TpaduT, anmas, KpeMHUH,
9.1 aszot, ¢ocdop, cepa, XJI0p, HATPUH, KAJIMA, MATHUH, KaJIbIIUNA, AIFOMUHUH,
KeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJOPOA, OKCHIBI M THAPOKCHAbI MeTamaoB I-11A
9.9 rpym, amtomunns, meau (1), munaka, xenesza (11 u 1), okcunsr yrinepona (11
' u V), xpemuust (IV), asora u docdhopa (Il u V), ceper (IV u VI),
CEepHHUCTasi, CcepHas, a30THCTasi, a3oTHas, ¢ocdopHas, yroibHasd,
KpEMHUEBAsi KUCIOTa U MX COJIH)
MPOTHO3UPOBATh M XapaKTepHU30BaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 UX COCTaBa W CTPOCHWS, NMPUMCHEHHE BEIICCTB B 3aBHUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTh TPOTEKAHHWsS] XHUMHUYECKUX TMpEBpallleHud B
Pa3TUYHBIX YCIOBUSIX
10 YMeHue coCTaBIsITh MOJEKYISPHbIE U MOHHBIC YPAaBHEHUS PEAKIUi, B TOM
quCIIe:
10.1 peakuuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLUi
10.3 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOMCTBAa M3yUEHHBIX KJAccOB (TpyIiM)




HCOPTaHUYCCKUX BCIICCTB

10.4 MOJTBEPKIAIONINX T€HETUYECKYIO B3aUMOCBS3b MEXK/Ty HUMH
11 YMeHue BEIYHUCIATE (IPOBOJUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAaCCOBYIO
' JIOJTIF0 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 10 YpaBHEHHMSIM XUMHUYECKUX PEAKIMi U HAXOAUTh KOJIMYECTBO BEIECTBA,
' 00BEM U Maccy peareHToB WIH MIPOYKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMH HAY4YHOTO TMO3HaHMs (HaOII0JeHHe, U3MEpeHHE,
191 IKCIEPUMEHT, MOJICIMPOBAHUE) MPH HU3YYCHHH BEIIECTB M XUMHUYECKHX
' ABIIEHUH; yMeHue chopmyiaupoBaTh NpoOJIeMy U MNPEAIONKUTH MyTH e
pemeHus
199 0e30omacHoi paboOThl ¢ XUMHYECKUMU BEIIECTBAMHU, XUMUYECKON MOCYI0H 1
' 1a00paTOPHBIM 000PYIOBaHHEM
npaBWiIaMyd O€30MaCHOTO OOpallleHUsl C BEHIeCTBAMH, WCIOJIb3yEMBIMH B
MOBCEIHEBHOM KHU3HU, MpPaBUIAMH TIOBEIEHUS B MLENAX cOepexeHus
12.3 3JI0pPOBbSI W OKpYXAlOled MPUPOJHOM Cpeibl; IOHMMaHHUE Bpeaa
(omacHOCTH) BO3CHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEEIEHHBIX BEIIECTB,
CIOCO0OB YMEHBIICHHUS U TPEIOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBHS
13 Hanmnyme mnpakTHYeCKUX HAaBHIKOB IUIAHWPOBAHUS UM OCYIIECTBIICHHS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4yeHHe U ONMCaHUe (PU3MUECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GUBHYECKUMU W XHMHYECKUMH SIBJICHUSIMH; OIIBITHI, HILTIOCTPUPYIOIINE
MPU3HAKY POTEKAHUS XUMUYECKUX PEaKIUit
13.2 U3ydeHHe crocoOO0B pa3zeseHus cMmecen
NOJy4eHHE KHUCIIOpOJia M M3Y4YEeHHE €ro CBOWCTB; MOJY4YE€HHE BOJOpOJa U
13.3 U3y4eHHE ero CBOWCTB; IOJyUYE€HHE YTIIEKHCIOrO ra3a W HM3y4YeHHE ero
CBOWCTB; MOJY4YE€HUE aMMHUaKa U U3y4E€HUE €ro CBOWCTB
134 IIPUTOTOBJIEHUE  PACTBOPOB C  ONPENENEHHOM  MacCOBOW  J0JeH
' pPacTBOPEHHOTO BEIIECTBA
135 NpPUMEHEHHE WHAWKATOPOB (JlakMyca, MeTwiopamxka u (eHondranenHa)

JUISL OIIPEJICNICHNS XapaKTepa cpeibl B pacTBOPax KUCIOT U 1IeI0Yeit




13.6

13.7

UCCJIEJOBAaHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB PA3IUYHBIX
KJIacCOB; M3YY€HHME B3aUMOJCHUCTBUS KUCIOT C METaUlaMH, OKCHJAMHU
METAJIOB, PAaCTBOPUMBIMU UM HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMU;
IOJydYeHHE HEpacTBOPUMBIX OCHOBAaHUi; BBITECHEHHE OJIHOTO MeTajula
JIpyrMM M3 pacTBopa COJM; HCCIENOBaHUE aM(OTEPHBIX CBOMCTB

TUAPOKCHUAOB aJIFOMHUHUA U HUHKA

pEIICHHE SKCIEPUMEHTAIBHBIX 3aad 1o TeMaM: «OCHOBHBIC KJIACChI
HEOPTraHUYECKUX COCIUHEHUI»; «DJIEKTPOJIUTHYECKAs JAUCCOLIMALIMSY;
«Baxneinye HeMETalUIbl M UX COCTUMHEHHS», « BarkHewne MeTaIbl i UX

COCOAUHCHU A

13.8

14

141

XUMHYCCKHE DKCIEPUMEHTHI, HIUTFOCTPUPYIONIUE MPHU3HAKH POTCKAHUS
peaKkiuii HOHHOTO OOMEHa; Ka4eCTBCHHBIC PEAaKIIMK Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPAxX MOHBI: XJOPHI-, OpOMUI-, HOTUA-, Cyiabdar-, ocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KaTHOHbI aMMOHWUS,
MarHusi, KaJbIUs, aTlOMUHHUS, kene3a (2+) u xeneza (3+), memu (2+),

AHKA
YmMmenune:

OpPEACTaBIATh  pe3yJbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpapuKoB W TaOAMII W  BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCKAY PCaAJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHUYCCKUMHU
ABJICHUSAMHU U IIpoHecCaMu, IMPOUCXOIAAIIHMMHU B MAKpPO- U MUKPOMHUDPE,

OOBSACHATH IPUYMHBI MHOTOOOPa3Hsl BEILIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
19 ATOMBI W MOJEKylbl. XHMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHYECKHUX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
13 Xumnueckas popmyia. BaJeHTHOCTE aTOMOB XUMHUYECKUX 3J1eMEHTOB. CTeneHb
' OKHCIICHUS
3aKkOH TIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAs aTOMHasg Macca.
14 OTtHocuTenbHAsE MOJIEKYJISIpHAst Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTa
B COCIMHEHUU
L5 KomnyectBo BemectBa. Mosb. MousipHas Macca. MoJISIpHBIM 00BEM Ta3oB.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 du3nueckue U XUMHYECKUE SIBICHUSA. XUMHUYECKas peakuus U €€ NpPU3HAKH.
' 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnueckuil 3akoH u Ilepmoanueckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
[lepunonnueckuii 3akoH. [lepuoanueckas cucrema XuMU4YecKux 3j1ieMeHToB J[. 1.
2.1 Menneneesa. [leproasl u rpynmbl. @U3HMYECKUI CMBICI MOPSIKOBOIO HOMEDA,
HOMEPOB IIEpUOJa U IPYIIIbI JIEMEHTA
Crpoenne aromoB. CocraB aromMHbIX snep. M3oromsl. DnextpoHbl. CTpoeHHe
2.2 AIIEKTPOHHBIX 000J04YeK AaToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKHX DJIEMEHTOB IEPBBIX TPEX
NEepUOOB, Kaiaus, Kanblusg (paauyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
2.3 METAIMYECKMX W HEMETAJUIMYECKUX CBOWCTB) M HMX COECOUHEHHH B
COOTBETCTBUM C IIOJIOKEHUEM »djeMeHTOB B Ilepuommyeckont cucreme u
CTPOECHHEM HX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckass cBsi3b. KoBaneHTHas (MOJsipHAas W HEMOJSIpHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKMX  2JIeMeHTOB.  MoHHas  CB3b.

Meranmnnueckas CBI3b



3.2

Tunbl KpUCTAIUIMYECKUX PEMIETOK (aTOMHAsi, HWOHHAs, METaJUIMYECKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTALIMYECKON PEHIETKH U BUIA

XAMHUYECKON CBA3U

4.1

Baxueline npeAacTaBUTENM HEOPraHMYECKUX BelecTB. Hemertamibl U ux

COCAMHECHUS. MeTtamisl 1 uX COCAUMHECHUA

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWMYECKHX COCJIMHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HEecoJIeo0pa3yrole; OCHOBaHUM (IIENTOYM W HEPACTBOPUMBIE OCHOBAHUSA);
KHACIOT (KHCIOPOACOACPKAlIMe W OCECKHCIOPOAHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

4.3

4.4

@u3nyeckue M XMMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

®u3nyeckue M XHUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HATpHsl, Kajgus, MarHusl U KaJIbLIMs, aIFOMUHUS, JKeJe3a. DJIEKTPOXUMUYECKUM

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

dusznyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COCJIMHECHUI HEMETAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMHUYECKUE CBOMCTBa OkcHI0B Hemetamwios: cepbl (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). Ionyuenne

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: metawioB IA-IIIA rpymmn, nuaka, memu(ll) u

xenesa(ll, 1). [TonyueHne OKCHIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUM M aM(OTEPHBIX THAPOKCHUIIOB (Ha TIpUMEpPE
THAPOKCUIOB aTIOMUHHS, JKeie3a, LHuHKa). [lomydyeHue oOCHOBaHUU U

aM(OTEpHBIX THIPOKCHJIOB

4.8

4.9

4.10

OO0mue XMMHUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOAOPOJIHOM, CEpOBOIOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, ¢ochopHON, KpeMHHEBOH, yroiabHOW. Ocolble
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAaHHOM CEpHOM M Aa30THOM KHCIIOT.

ITony4yenue kucior
OO6ume xuMuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, paciio3dHaBaHue BOAOPOAA, KHCJIOPOda, aMMHAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

411

HOJ'Iy‘ICHI/IC aMMHakKa, CCpHOﬁ U a30THOH KHCJIOT B MPOMBIIIJIICHHOCTH. O6H.[I/Ie

CIOCOOBI TIOTYYECHUSI METAJIJIOB



4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

5.2

Knaccudukarnuss XuMUUecKuX peaklyii 0 pa3iIuYHbIM IIPU3HAKAM: 10 YUCITY H
COCTaBy Y4YaCTBYIOIIMX B pEAKUUU BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX DJIEMEHTOB

TennoBoii 3¢(HEeKT XUMUYECKON peaKIi, TEPMOXUMHUUYECKHUE YpaBHEHUS. DK30-

Y DHAOTEPMUYECKHE peakuyi. TepMOXUMUYECKUE YPABHEHMS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. OKHCIIMTEIN M BOCCTAHOBUTEIIH.
Hpoueccm OKHCIICHUSA n BOCCTaHOBJICHH. :‘)J'IeKTpOHHHﬁ OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCaKkuuun

5.4

5.5

Teopust 7IEKTPOIUTHUECKON Aucconmanuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HEeAIeKTPoNuThL. CUIIbHBIE U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIUAIH

Peakuuu noHHOTO obOMeHa. YcaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6MeHa,

IIOJIHBIE Y COKPAIIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

6.1

6.2

6.3

6.4

XuMus u OKpYyXKaromasa cpeaa

BemecrBa um Marepuainbl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIb30BaHUE BEHIECTB M XMMHUYECKHX PEaKIHid B J1a0OpaTopuu U OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKHUX O0KOIraX U OTPABJICHUAX

XUMUYECKOE 3arps3HEHHE OKpYXKaromied cpeapl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPEAOTBpAIICHUS
[TpenenpHast momyctumas konueHtpauusi BemectB (ITAK). Pomp xumum B
pelIeHUuN DKOJIOTHYECKUX MpobOsieM. YcuieHue mapHUKoBoro sddexra,

pa3pymi€eHue 030HOBOT'O CJI0s

[Tpumenenue cepsl, azoTa, gocdopa, yriepoaa, KpeMHUS U UX COEAUHEHHUH B
OBITY, MeIWIIMHE, TMPOMBIIUIEHHOCTH M CEIbCKOM Xxo3siicTBe. [IpuMeHenue
METaJUIOB U CIUIaBOB (CTajib, 4YyryH, AIOPANTIOMUHUIM, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coefnHeHu. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKHU YIIIEBOJOPOJOB (yrojb, NPHUPOIHBIA Ta3, He(Th),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHavyanbpHbIE TOHATHA OO0 OPraHMYECKHX BEHIECTBAX KaK O COCTMHEHHSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHE O OMOOTMYECKU Ba)KHBIX BEIIECTBAX: )KHUPAX, OENKax, YriaeBoJax — U UX

PO B ) KU3HU YCIIOBECKA



PacuéTnr:

7.1 1o (opMyaaM XMMUYECKHX COEAMHEHHH
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM yPaBHCHHUSM
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