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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHuUsl COCTaBJIEHA Ha
OCHOBE TPeOOBAHMI K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM MPOTpaMMBbI
OCHOBHOTO 00111eT0 00pa3oBanus, mpeactaBieHHbXx B DI'OC OO0, a Taxxe Ha OCHOBE
dbenepanbHOI paboueli mporpaMMbl BOCITUTAHUS U C YIETOM KOHIICTIIIHH TTPETIOIaBaHUS
yueOHOro mpeaMera «XuUMHUs» B 00pa3oBaTelbHbIX OpraHuzanusix Poccuiickoi
denepanum.

[Iporpamma o xumMuu Aa€T MpPEACTaBICHUE O LEJIIX, O0IIeH cTpaTeruu 00y4eHus,
BOCIIUTAaHUS W  Pa3BUTUSL OOy4YAIOUIUMXCSA CPEICTBAMU Y4YEOHOTO TMpEIMETa,
yCTaHaBIMBaeT  00s3aTeNbHOE  MPEAMETHOE  COJAEpXKaHHe, IMpeaycMaTpuBaeT
pacmpesesieHde ero Mo KilaccaM M CTPYKTYpUpOBaHHME IO paszjieliaM U TeMaM
IPOrpaMMBbl 10 XUMHH, OTIPEIEIIAET KOJTUYECTBEHHBIE U KAUECTBEHHBIE XaPAKTEPUCTUKH
COJICp’KaHMs, PEKOMEHJIYEMYIO TMOCIEI0BATCIbHOCTh HM3YYCHUS XUMHUHM C Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€W, JIOTMKA Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW 00YyYaroIMXCsl, OMPEAENISIET BO3MOXKHOCTH MpeaMeTa JJis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOU
IporpaMmbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHUU K
pe3yibTataM OO0yuYeHMs] XMMUM Ha YPOBHE II€JIeM M3y4YeHHs] MpeaMeTa U OCHOBHBIX
BHJIOB Y4E€OHO-TI03HABATEIBHON AEATEIBHOCTH 00YYaOIErocs Mo OCBOCHUIO Y4EOHOT0
COJICpKaHMUSL.

3HaHWEe XUMHHM CIY’)KUT OCHOBOM Juisi  (OpPMHpPOBAaHUS  MHPOBO33PEHUS
o0y4Jaromierocs, ero mpeACTaBICHU 0 MaTEPUAIIBHOM €MHCTBE MHUPA, BAKHYIO POJIb
urpatot GopMupyemMbie XUMUEH MPEJCTABICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U 00
ABOJIIOIIMH BEILIECTB B MPUPOJIE, O MYTIX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBIPHEBOW, DHEPrE€TUUECKOW, INMHUIIEBOM M 3KOJIOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CITOCOOCTBYET peau3alid BO3MOXKHOCTEH [JIsi camMOpa3BUTHUS U (POPMHUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJl B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEMN
oOydJaronuxcsi, HaBBIKOB  HMX  CaMOCTOSITENIbHOW  y4eOHOM  JIESITENBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HMCCJIEIOBATEIbCKMX YMEHUM, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIIBHOM JIeSITEILHOCTH;

3HAKOMUT CO CIEIU(DPUKON HAYyIHOTO MBIIIUICHHS, 3aKJIa/IbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIA/Ia HAa €IMHCTBO MPUPOABI U YEIOBEKA, SBJISIETCA OTBETCTBEHHBIM 3TallOM B
(dbopMHUpPOBaHNY €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH O0YJArOIITNXCS;

CIocOoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K MPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE 00pa3oBaHUE
00yJaroImxcs.



JlanHble HampaBleHUS] B OOyYEHUM XUMHUU OO0ECHEeUMBAIOTCS Creuu(pUKon
coJiepKaHusl yaueOHOr 0 MpeaMeTa, KOTOPBIH SBIIAETCS NEAArorn4eckKy afanTUPOBAHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha OMPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOro o00mIero oOpa3oBaHHMs OPHUEHTHPOBAH Ha
OCBOEHHE OOY4YalOIMMUCS CUCTEMBl IE€PBOHAYAIBHBIX TOHATUH XHUMHH, OCHOB
HEOPraHNYEeCKOM XUMHH U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX NOHITHI OPraHUYECKOn
XUMUH.

CrpykTypa coaep)kaHusi MpPOrpaMMbl IO XHMHMHM C(HOPMUPOBAHA Ha OCHOBE
CHUCTEMHOTO0 IToAXxoAa K €€ n3ydeHuro. CozepkaHnue CKIaIbIBaeTCs U3 CUCTEMBI TOHATUI
0 XUMHUYECKOM JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUN 0 XUMUYeCcKoU peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 10 MPUHLHITY [TOCIEI0BATEILHOTIO PAa3BUTHUS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOHN CBA3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMN BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE IMIIUPHUYECKH MMOTYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MMOCIEI0BATEIBLHO OT OJHOIO YPOBHA K JPYrOMY,
BBIMOJHAS (QYHKIUM OOBSCHEHHS] M TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M
BO3MOXHOCTEW IMPAKTHYECKOTO IIPUMEHEHHUS U MTOJyYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue TporpamMmsl 0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHHUS O
XUMHAYECKOM COCTAaBIAIOMIEM HAy4YHOM KAPTHHBI MHUpAa B JIOTHKE €€ CHUCTEMHOU
OPUPOABI, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HaHHIO U METOaM IIO3HAHUS B HAyKeE.
N3ydyeHne XMMHUH IPOUCXOAUT C MPUBJICUEHUEM 3HAHUHN U3 paHee U3YUEHHBIX YUeOHBIX
npeamMeToB: «Okpyxkaroumi Mup», «buonorus. 5—7 knacced» n «Pu3nKa. 7 Kiacey.

[Ipy u3yyeHUM XUMHUHU TPOUCXOIUT (POPMUPOBAHUE 3HAHUA OCHOB XUMHYECKOUH
HayKd KakK O0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKOW AEsITeIbHOCTH
YyelloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 3ajada y4yeOHOro
npeaMeTa COCTOUT B (DOPMHUPOBAHMHM CHUCTEMbl XMMHUYECKUX 3HAHMM — Ba)KHEHIINX
(akTOB, MOHSTHI, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUHN, TOCTYIHBIX O00O0OIICHHI
MHPOBO33PEHUYECKOI0 XapaKkTepa, si3bIka HayKH, B MPUOOIIEHUH K HAYyYHBIM METOJaM
NO3HAHUSA TPU M3YyYEHUU BEIIECTB M XMMHUYECKUX peakuuid, B (HOPMHUPOBAHUU U
pPa3BUTUHU MO3HABATEIbHBIX YMEHUN M MX NMPUMEHEHUH B y4EOHO-IIO3HABATEIbHON U
y4eOHO-HCCIEeIOBATEIbCKON  JEATENbHOCTH, OCBOCHMHM  TpaBUJ  0O€30MacHOro
oOpalieHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy wW3yyeHWHM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0oO0pa3oBaHUs BaXKHOE
3HaYeHHUe MPUOOPENN TaKue 11, KakK:

— (opMupOBaHHE MHTEIJIEKTYalbHO pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;



— HaIpaBJICHHOCTh O0YUYEHHSI HA CUCTEMATHYECKOe MPHUOOIIEHUE 00yUaroIuXcs K
CaMOCTOSITeJIbHOM T103HABaTEJIbHOW JIEATEIbHOCTH, HAYYHBIM METOJlaM I103HaHUs,
bopMUPYIOIITUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— o0ecreueHne YCIOBUH, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OO0YUYarOITUMUCS
OTIBITa PA3HOOOPA3HOM AEATEIBHOCTH, TIO3HAHKS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIICTCHIIMI), MMEIOIIMX YHHUBEpPCAJIbHOE 3HAYEHUE JIA Pa3IMYHBIX
BUJIOB JIESITEILHOCTH;

— dhopmupoBaHue 001IeH (HYHKITMOHATBHON M €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH,
B TOM YHUCJIC YMEHUI OOBSICHSTH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPA, UCIIOTIb3YS
3HaHUSA U ONBIT, MOJYYCHHBIE MPU HU3YUYCHUU XUMUH, NPUMEHATh UX MPHU PEUICHUU
po0JieM B MOBCEHEBHOM JKM3HU U TPYAOBOU JIESITEIHHOCTH;

— (dopMupoBaHHE Yy OOYYaIOIIMXCS TYMAHUCTUYECKUX OTHOIIECHUM, MOHUMaHUS
IIEHHOCTH XUMUYECKUX 3HAHUM JJIs1 BBIPAOOTKH HSKOJIOTHYECKH 11€JIECO00pa3HOTO
MOBECHUS B OBITY U TPYJOBOM JIEATEILHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOCHUS OOIIEUETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpOGUIIs U HAIIPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHu .

OO01iee yuciao 4acoB, OTBEACHHBIX JIJII M3YUYEHHS XMMHUU HA YPOBHE OCHOBHOTO
obmero oopa3zoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 gacos (2 gaca B HEZIEI0),
B 9 Kkiacce — 68 yacoB (2 4aca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMHM B ’KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. @uU3MYECKUe CBOMCTBA BEIIECTB. ArperaTtHoe cocTosinue BemiecTB. [TonsTue
0 MeTojax IOo3HaHus B XUMHH. UucThle BemecTBa U cMecu. CriocoObl pas3jeincHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUECKHE 2JIeMEHThI. CUMBOJIbI XUMUYECKUX DJIEMEHTOB.
[IpocTbie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XMMUYECKOTO JIEMEHTA B COCIMHEHUH.

KonunuectBo BeniectBa. Mosib. MonsipHast macca. B3auMocBsi3b KOJIMUECTBA, MACCHI
U YHClIa CTPYKTYPHBIX €AWHUI[ BemiecTtBa. Pacuérel mo QopMynamM XUMHYECKUX
COCJIMHECHMH.

DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHYECKasl peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHMSI MacChl BEIleCTB. XUMHUUYeckue ypaBHeHus. Kinaccudukanuss XuMu4eckux
peakiuii (CoeAMHEH s, Pa3JIOKEHUs, 3aMeIleHUsI, OOMEHa).



Xumuueckuii IKCnepumennt .

3HaKOMCTBO C XHMHUYECKOM MOCYAOW, MpaBWwiaMd paboOThl B JIabopaTOpuu U
npuémMamMu oOpalleHuss ¢ JabopaTOpHBIM O0OpYIOBaHMEM, W3YYCHHE U OIMUCAHHUE
(bu3HUeCKUX CBOWCTB 00pa3I[0B HEOPTraHUYECKUX BEIIECTB, HAOIIO/IEHUE (PU3NUYECKUX
(n1aBiieHHE BOCKA, TAsTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHTIEHUE U KOHACHC Al
BOABI) M XHMHYECKMX (TOpEHUE CBEYM, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICICTBHE MeNla C KHUCIOTOM) SIBJICHUN, HAOMIOJEHUE M ONUCAHUE MPU3HAKOB
NPOTEKaHUSI XUMUYECKUX peakiuil (pa3iokKeHHue caxapa, B3auMOJCHCTBUE CEpHOMN
KHCJIOTHI ¢ XJiopujaoM Oapusi, pasnoxkeHue rugapokcunaa meau (1) mpu HarpeBanuw,
B3aMMOJIEHCTBHE jKele3a ¢ pacTBopoM coiu meau (I1), n3yuenue cmoco06oB pazaeneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHWE, BbIMApUBAHUE, IUCTUIUIALNA,
xpoMarorpadusi, MPOBEJICHUE OYUCTKUA NMOBAPEHHOW COJIM, HAOJIIOJCHHE U ONMUCAHUE
pE3yNbTaTOB IPOBENCHMS ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl,
CO3/1aHHE MOJIETIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaskHeiinmue npeacTaBuTe/IM HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucimopos — 31€MEHT 1 TPOCTOE BEMIECTBO.
Haxoxpaenue kuciaopoaa B npupoje, Gu3nueckue U XUMUYECKUE CBOMCTBA (peakiuu
ropenust). Okcuabl. Ilpumenenue kucinopoaa. CrnocoOGbl MOSyuyeHHUs KUCIOpPOJa B
naboparopud U TpoMbIIUIEHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —
AJUIOTpOITHAsA MOAU(DUKALIMS KACIOPOAa.

TernoBoit 3 (PEeKT XMMUUECKON peaKkIuu, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKHE peaKUH. TOIINBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopon — anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bogopona B IIPUPOIE,
(¢u3nyUecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoJydeHus. KUcioTsl 1
COJIH.

MounsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

®dusnueckne cBoKMcTBa BOAbl. Bona kak pactBopureib. PactBopel. HackllieHHbIe 1
HEHACBILLICHHBIE PaCTBOPBL. PacTBOpHMOCTH BemecTs B Bojie. MaccoBast 10715 BEECTBa
B pacTBOpe. XMMUYECKHE CBOMCTBA BOAbl. OCHOBaHMs. POk pacTBOPOB B IPUPOJE U B
KU3HU 4esioBeka. KpyroBopoT BoJbl B IpUpoOAE. 3arps3HEHUE NPUPOIHBIX BoA. OxpaHa
Y OYKCTKA NPUPOIHBIX BOJ.

Kmaccudpukanuss Heopranmdeckux coemamHeHuid. Oxcuapl.  Knaccudukarms
OKCHJIOB:  coJyieoOpa3syromue  (OCHOBHbIE,  KUCJIOTHblE,  amM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcunoB. @u3nueckue U XMMHUUYECKUE CBOMCTBA
okcu10B. [lonydenue okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIEIOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. Pusnueckne MW XUMHYECKHME CBOWCTBA OCHOBAHUM.
[Tosryuyenne oCHOBaHUM.



Kucnotel. Knaccudpukauus xuciaor. Homenknatypa kucinor. dusmdeckue u
XMMHYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiatypa coseil. ®Puzndeckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENCIICHUE COJCPKAHUA KHUCIOPOJa B BO3AYyXE, IOIYYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOJIOACHHE
B3aMMOJECHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHHS U MPEKPALICHUS
ropenus (moxapa), 0O3HaKOMJICHHE ¢ oOpasllaMyd OKCHUJOB M OMHCAHWE MX CBOMCTB,
MoJy4yeHHne, coOMpaHue, pacrno3HaBaHUE M WM3YUYECHHE CBOMCTB BoAopoja (rOpeHHe),
B3auMozeiictue Boxopoaa ¢ okxcuaoM wmenud (Il) (Bo3MOXHO uCHOIB30BaHUE
BUJICOMATEpUaoB), HaOIOAeHHe OoOpa3loB BEIIECTB KOJUYECTBOM |  MOIb,
HCCIIeI0BaHNE OCOOEHHOCTEN pacTBOPEHMS BEIIECTB C PA3IU4YHON PACTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHOM MAaCcCOBOM JIOJEHM PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBUE BOJIbI C METALIaMU (HATPUEM U KajbI[ueM) (BO3MOXKHO
UCIIOJb30BAaHUE BUAECOMATEPUATIOB), HCCIEJOBAaHME O0Opa3llOB HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIaCCOB, HAOIIOACHHE HM3MEHEHMs] OKpPacKd HHIUKATOPOB B
pacTBopax KHUCIOT W Ienoyed, usydeHue B3aumopeiicTBus okcuaa menu (1) ¢
pacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C METAUIAMH, PEAKIUM HEUTpaIu3alvH,
[OJIyYEHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO METaJUla IPYTUM U3
pacTBOpa COJIM, PEIICHHE IKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHelne Kinaccsl
HEOPraHUYECKUX COCTUHEHUIN.

Iepunoauyeckuii 3akoH u [lepuoanyeckas cucreMa XuMH4YECKHUX 31eMeHTOB /I,
HN. MenpgeaeeBa. CrpoeHue aTomMoB. XHUMHYECKAas CBfA3b. OKHUCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

[TepBble MOMBITKH KJIACCU(DUKAIIMN XUMUYECKUX deMeHTOB. [loHsTHe o rpymmax
CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMEJbHbIE METalIbl, TaJIOreHBbI,
MHEPTHBIE ra3bl). DIIEMEHTHI, KOTOPhIE 00pa3ylOT aM(POTEPHBIE OKCUABI U THIPOKCHUJIBI.

Ilepnonmueckuit 3akoH. [lepuoandeckas cucrema XxumMudeckux snementos 1. U.
MenneneeBa. Kopotkonepuonnas u manuHHonepuonHas ¢opmbl [lepuonnueckoi
cucteMbl xumuuecknx dniemeHToB J[. WM. Menneneesa. Ilepuoasl u rpynimsl.
PU3NYECKHN CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX sfep. M3orombl. Onektponbl. CtpoeHue
AJIEKTPOHHBIX 000JI04EeK aTOMOB MepBbIX 20 XUMHUECKUX 3eMeHTOB [lepruoanueckoil
cucremMbl J[. . MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO JJIEMEHTA IO €ro
nonoxenuto B [lepuogmueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHHMS paauyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.



3nauenue Ilepuonuueckoro 3akoHa u Ilepronnyeckod CUCTEMBbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAyKU U TpakTuku. 1. . Menaenees — yu€HbIN U IPaKIaHUH.

Xumuueckasi  cBsi3b. KoBaneHTHas  (mojsipHass W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucneHusa. OKHCIMTEIbHO--BOCCTAHOBUTEINbHBIE peakuuu. lIpomeccs
OKHUCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pa3loB BEUIECTB METAUIOB W HEMETaUIOB, B3aUMOJICUCTBUE
TUAPOKCUIA L[IMHKA C pacTBOpaMHM KHUCJIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEakiuil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS ).

Meostcnpeomemmnule ceazu

Peanmnzanuss MeXOpeAMETHBIX CBSI3€M MOpH HM3YYEHUUM XUMUU B 8§ Kiacce
OCYIIECTBIISIETCSL Yepe3 MCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYUYHBIX MOHSTHUH,
TaK Y TOHSATUH, SIBISIOMINXCS CUCTEMHBIMU JIJI OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--
HAY4YHOTO I[MKJIA.

OO01ue ecTeCTBEHHO--HAYYHbIE TIOHATHUS: HAYYHBIN PakT, TUTIOTE3a, TEOPHUs, 3aKOH,
aHaiu3, CHUHTE3, KiacCUUKaIMs, TEepUOJAUYHOCTh, HAOIIO/IEHHEe, JKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: MaTepusi, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJHWJ, WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHHE BEILleCTBa, ra3, PU3MUECKHe BEIMYUHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOIbI, MOJE3HBIC
HCKOIIA€MbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKius

[lepnonnueckuit 3akoH. [lepuoanyeckas cucrema XxumMudeckux anemeHToB /[ U.
MenpaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KA, KaJbLUSI U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIOKEHHUEM DJIEMEHTOB B [lepnoanueckon cucreMe U CTpOCHUEM X aTOMOB.

CrpoeHue BenecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMUYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEWETKA W BUIA
XAMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX BEMIECTB. XHUMHUYECKUE
CBOMCTBAa BENIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XUMUYecKuX peakiui Mo pas3IuyHbIM Mpu3HakaM (M0 YHCITy U
COCTaBY y4YaCTBYIOUIUX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3 (EKTy, M0 U3MEHEHUIO



CTENEHEH OKHUCIEHUS XUMUYECKHUX DSJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacTHUIO
KaTtajan3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPAaBHEHUS.
[lonsiTie o ckopoct xuMudecko peakuuu. [loHsiTue 00 O0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKHX peakiusx. [IoHsATHE O TOMOTE€HHBIX U TE€TEpPOrCHHBIX
peakumsx. Ilonstue o kxaranuse. IloHsATHE O XMMH4YECKOM paBHOBecHH. DaKTOpBHI,
BIMAIOIIMNE HA CKOPOCTh XWUMHUYECKOM pEaKIUu H TOJOXKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE peakiuu, AIIEKTPOHHBIN OaJyianc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM pEeaKIMH. CocraBieHue ypaBHEHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHUM  C  HUCIOJb30BAaHUEM  METOJAA
AJIEKTPOHHOTO OajaHca.

Teopust DNEKTPOJIUTHYECKOM IUCCOLUMALNH. OJIEKTPOJIUTBI U HEAIEKTPOJIHTHI.
Katnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMM BEUIECTB C PA3JIUYHBIMU BUIAMU
XUMU4ecKoil cBsizu. CteneHp aucconuanuu. CUIIbHBIE U CIIa0bI€ SJIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YCIOBUSI MPOTEKaHUs PEaKIMi HMOHHOTO OOMEHa,
MIOJIHBIE ¥ COKPAILIEHHBIE HOHHBIE YpaBHEHUS peakiuid. CBOMCTBA KUCJIOT, OCHOBAaHUN U
CoJIel B CBETE MPEACTaBICHUM 00 AIEKTPOIUTUUYECKOU aucconuanuu. KauecTBeHHbIE
peakuuu Ha UoHEI. [loHsATHE O THAPONN3E CONEM.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (TpaduTa U anmasa), CIOKHBIX BELIECTB (XJIOpHaa HATPUs),
UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKON PEaKIuu OT BO3JICUCTBUSA
paznUYHBIX (DAKTOPOB, HCCIEAOBAHHE JIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOLMAMU KUCIIOT, IIEJI0Yed U coJiel (BO3MOYXKHO MCIOJIb30BAHHE BUACO
MaTepUalioB), MPOBEICHUE OMBITOB, UJUTFOCTPUPYIOIINX MTPU3HAKY MPOTEKAHUS PEAKIIUA
MOHHOT0 0OMeHa (oOpa3oBaHue OcajKa, BhIACICHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (FOpEeHHUE,
peaKkuuu pas3lioKEHHs, COCAUHEHHUs), pPaClO3HABAHME HEOPraHMYECKHX BEUIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTauibl 1 MX coeIMHEHUST

OO6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHUS ATOMOB, XapaKTEpPHbIE
crenieHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKHE CBOKMCTBA Ha MPUMEPE XJIopa (B3aUMOJICHCTBUE C METAJNIAMH,
HEMEeTaJJIaMH, 1eJIo4amMu ). XJa0poBo1opol. CoJisiHast KUCI0Ta, XUMHUYECKHUE CBOMCTBA,
MOJy4YeHue, MpUMEHEHHE. [[efcTBHE XJIopa U XJIOPOBOJAOPOAa HAa OPraHU3M YETIOBEKA.
Baxnenmme Xa0puabl 1 UX HaXO0XKJICHUE B IPUPOJIE.

O6mras xapaktepuctuka d1eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Pu3NYecKue CBONCTBA TMPOCTHIX
BEILIECTB — KUCJIOPOJIa U CEPbl. AIIOTPOIHBICE MOIU(PHUKAIIMU KHUCIOPOAA U CEphI.
Xumudeckue cBoictBa cepbl. CepoBOIOPO, CTpoeHHUE, (HU3NYECKUE U XUMHYECKUE
cBoricTBa. OKCHUJIBI CEphbl KAK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa,



duszndeckue U XMMHUYECKHE CBOWCTBA (00IMIME KaK MPEICTaBUTENS Kilacca KUCIOT U
cnenuduueckre). XUMHUYECKUE pEaKIHH, JIEeKAIIMe B OCHOBE MPOMBIIUICHHOTO
criocoba MmoydeHusi cepHoM KUcnoThl. [IpuMenenue cepHoit kucnoThel. Conu cepHoOi
KHUCIIOTHI, KaueCTBEHHAs peakius Ha cylbdaT-uoH. Haxoxxienue cepbl U €€ coeTuHEeHU I
B NpHUpojie. XUMUYECKOE 3arps3HEHUE OKpPYXAIolEel Cpellbl COSAMHEHUSIMU CEpPbI
(KUCIIOTHBIE  JOXIM, 3arpsi3HEHUE BO3JAyXa H  BOJOEMOB), CHOCOOBI  €ro
MpEeI0TBPALICHUS.

O6mas xapakrepuctuka 35eMeHToB V A-rpyribl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTEMIEHU OKHUCIIeHUs. A30T, paclpoCTpaHeHue B pupoe, GU3nYecKue u
xumMudeckue cBoictBa. KpyroBopor azora B mpuponae. AMMHAK, €ro (pU3UYEeCKue U
XUMUYECKUE CBOMCTBA, MOTyYeHUE U mpuMeHenne. Coliu aMMOHHUS, UX (U3UYECKUE U
XUMUYECKUE CBOMCTBa, NMpuMmeHeHue. KadecTBeHHas peakids Ha HOHBl aMMOHUSL.
A3oTHast KHUCIOTa, €€ MoydyeHue, puandeckue U XUMMUYECKHue CBOMCTBa (0OIue Kak
IpeICTaBUTENA Kiacca KUCIOT U cnienuduueckue). Mcnonp30BaHue HUTPATOB U COJEH
aMMOHMSI B KAueCTBE MMUHEPAJIBbHBIX yHOOpeHUW. XHUMHYECKOE 3arps3HEHUe
OKpPYXAaIOILEH Cpeibl COETUHEHUSMH a30Ta (KUCIOTHBIE JOK/M, 3arpsi3HEHUE BO3lyXa,
oYBbI ¥ Bog0EéMOB). Docdop, amtorponHsie Mmoaudukamnuu docdopa, pusndeckue u
xumudeckue cBorctBa. Okcua docdopa (V) u pochopnas kucinora, puznueckue u
XUMUYECKHE CBOWCTBa, moiydyeHue. Vcnons3oBanue ¢ochaToB B  KayecTBe
MUHEpaIbHBIX YIOOPEHUN.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynibl. OcOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTEpHbIE CTEMEHH OKUCIEHUSA. YTJIEpOJ, aJUIOTPOINHbIE MOJU(dUKaAIUH,
pacnpocTpaHeHue B TpUpoJe, (PU3MdYecKkne M XUMHUYECKHE CBOMCTBA. AICOpOIus.
KpyroBopor yraepona B npupojae. Okcuabl yriepoaa, ux GU3NUeCKue U XUMUYECKUE
CBOMCTBA, IEHCTBUE HA KUBBIC OPTraHU3MBI, TOJIYYEHUE U PUMEHEHUE. DKOJIOTUUECKUE
po0JieMbl, CBA3aHHbIE ¢ oKcuIoM yrieposa (1V), runoresa rimodanbHOTO MOTETICHUS
KJIMMaTta, MapHUKOBBIM 3(dekt. YrompHas KucioTa u €€ conu, ux (U3HYECKUE U
XUMUYECKUE CBOWCTBA, IOJy4YeHHWE M mnOpuMmeHeHue. KadecTBeHHass peakuuss Ha
kapOoHaT-uoHkI. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEUIIUHE, POMBIIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX
yraepoja (MeTaH, 3TaH, dTWICH, alleTHJICH, 9TaHOJ, TJIUIEPHUH, YKCYCHAas KHCIIOTA).
[TpupoHBIe HCTOYHUKH YTIIEBOJOPOAOB (YT0Jib, MPUPOIHBIHN ra3, HedTh), MPOTYKTHI UX
nepepaboTku (O€H3MH), UX podab B OBITY W TpoMbIIUIEHHOCTH. [loHsTHE O
OMOJIOTHYECKH Ba)XKHBIX BEIIECTBAX: KUpax, OejikaxX, yrieBoJlaX — U UX POJHU B KU3HU
yejoBeka. MaTtepraibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemnnii, ero ¢pusnveckne u XMMUYECKHE CBOMCTBA, MOJTYYCHUE U MPUMEHEHUE.
Coenunenust kpemuus B pupoje. O6mue npeacraienus 06 okcuzae kpemuaus (1V) u
KpeMHHEBOM Kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B OBITY, B MPOMBIILICHHOCTH.
Baxueiime cTpouTeNbHBIE MaTepualbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,



xene300eToH. [Ipobrempl 6€30MacHOro UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHANIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0Opa3Il0OB HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPHUI-UOHBI M HAOIIOJCHHE MPU3HAKOB MX
MIPOTEKAHUs, OTBITHI, OTpaXxaromue (PU3nIecKue u XUMHUIECKIE CBONCTBA TaJJOTEHOB 1
X COEIMHEHHUHA (BO3MOYKHO HCIOJIb30BAaHUE BUJICOMATEPUATIOB), O3HAKOMJIEHHE C
oOpasliaMu  XJIOpHJIOB (TajJOreHUI0B), O3HAKOMJIEHHE C oOpa3laMu cepbl U e€
COEIMHEHUSIMU (BO3MOYHO MCIOJIb30BAaHUE BUI€OMATEPUAIIOB), HAOJI0IEHHE Tpolecca
oOyrJIMBaHMs caxapa Mnoj J1eHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOThI, U3YUCHHE
XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHOW KHUCIOTHI, MPOBEICHHE KadeCTBEHHOMN
peakuuu Ha cyiab(aT-uoH U HAONIOJCHUE MpU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHHUE C
duznueckuMu  cBoiicTBaMu  a3oTa, ¢ochopa MW UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAIOB), 0oOpasiiaMu a30THBIX U (HOChHOPHBIX YA0OpEHUH,
MOJIy4eHUe, COOMpaHue, pacIO3HABAaHUE M M3YUYEHUE CBOMCTB aMMHaKa, MpPOBEICHUE
KaueCTBEHHBIX pEaKIMi HA MOH aMMOHMS U (ocdaT-uoH U U3ydyeHUe MPU3HAKOB UX
IIPOTEKAHMS, B3aMMOJCUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MOKHO MCTIOJIb30BAHUE BUIEOMATEPHATIOB), U3YUEHHE MOJIEIeH KPpUCTAUTMYECKIX
pem€Tok anmasza, rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C MPOIIECCOM aJcopOLuu
PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTa3a,
MOJIy4eHue, coOMpaHue, pPACIO3HAaBaHWE W M3YyYEHHUE CBOWCTB YIJIEKMCIIOrO Tasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaklMii Ha KapOOHAT W CHJIMKAT-UOHBI U H3y4YCHUE
IIPU3HAKOB UX MNPOTEKAHUS, O3HAKOMIICHME C MOPOAYKLUMEW  CHIMKATHOMN
IIPOMBILUJIEHHOCTH, PELIEHHE OJKCIEPUMEHTAJbHBIX 3aJad 1o Teme «Baxuenmmue
HEMETAJIJIbI U UX COCAUHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6mrast xapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHWH HX
noJjioxkenud B [lepuonuueckor cucreme xuMudeckux 3neMeHToB J[. . MenneneeBa u
cTpoeHuss atomoB. CTpoeHue MeTaimioB. Mertammueckas CBSI3b M MeETaJUIMYECKast
KPUCTAJUIMYECKAsl PEMIETKA. OJIEKTPOXUMUYECKUN pAX HANPSHKEHWH METalJIOB.
du3znyeckre W XHUMHUYECKHE CBOWCTBa MeTauioB. OOmmMe cnocoObl MOIy4YeHHs
MeTaioB. [loHsiTHE O KOPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUTBI MX OT
kopposun. CIuiaBsbl (CTaidb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[lenounsle MeTaMIbL: MOJOXKeHHEe B Ileproanyeckoil cUCTeME XUMHYECKHX
snementoB JI. M. MengeneeBa, CTpO€HHE HMX aTOMOB, HAxXOXJICHUE B MPUPOJE.
du3nueckue M XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus W Kanus). OKCHUIBI U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne MEenouYHbIX METAIIIOB U X COCITMHEHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUN U KAJbLUMI: TTOJIO)KEHUE B [lepuognueckon
cucremMe xumuueckux anemeHtoB JI. . MeHnngeneeBa, CTpO€HHME HMX aTOMOB,
HAaXOXJeHUE B mpupoac. Pu3nyeckue U XMMHUYECKUE CBOWCTBA MArHusi M KaJbLIUS.



Baxwneiie coequHeHHs] Kaiablus (OKCUI, TUAPOKCHI, coyin). JKECTKOCTh BOJLI U
CHOCOOBI €€ YCTpAHEHHUS.

AmromuHuN: nonoxenue B [leprnoanueckoint cucreme XumMuieckux memeHTos /1. 1.
MeHnneneeBa, CTpOEHUE aTOMa, HAXOXKJIEHHUE B npupoae. Ou3ndyeckne u XUMHUECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUIA U THUIPOKCHIA ATFOMUHMUS.

Kenezo: nmomoxenune B Ilepuoanueckoit cucreme xumudeckux snemeHtoB J[. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B Npupojie. PU3NUECKUE U XUMUYECKUE
cBoiicTBa xkene3a. Okcuabl, TUIpoKcuabl U conu xxenesa (1) u xenesa (l11), ux cocras,
CBOWCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C 00pa3llaMu METaJUIOB U CIUIABOB, UX (PU3UYECKUMU CBONCTBAMH,
M3yYCHHE  pEe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXXHO  HCIOJb30BAaHUE
BUJIEOMATEPUATIOB), 0COOEHHOCTEN B3aUMOICHUCTBUS OKCHJIA KaJIbIMs U HATPUS C BOJION
(BO3MOKHO HCTIOIB30BAHKUE BUIEOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca TOpPeHHs  Kejle3a B KUCIopoAe  (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIU HA HOHBI: MarHuUs,
KaJIpIusl, amoMuHMA, IuHKa, xkene3a (1) u xenesa (l11), memu (1), HaGmroneHe U
ONMCAHUE IMPOIECCOB OKPAUIMBAHUS IUIAMEHM WOHAMU HATpUs, KA U KaJbIUs
(BO3MOKHO HCIIOJIB30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB
TUIPOKCHUIA ATIOMUHUS U TUIPOKCUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 MO
TeMme «BaKHEHIlne METAITBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u wmarepuanbl B MOBCEJHEBHOW JKM3HM 4elOBeKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB U XMUMHYECKUX peakuuii B ObiTy. [lepBas momompb mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpyXawileil cpeabl (mpeaenbHas JOMycTUMAas
KoHIleHTparus BemiecTB, nanee — [IJIK). Ponp xuMum B pemieHHM SKOJOTHUYECKHUX
pooIeM.

Xumuueckuit IKCnepumenm:

M3ydeHue oOpasloB MaTepHaioB (CTEKJO, CIUIaBbl METAJUIOB, IOJIMMEPHbBIE
MaTtepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXNpeAMETHBIX CBSI3€M MOpH HM3y4eHUHM XHUMUU B 9 Kiacce
OCYILIECTBIISIETCSA 4Yepe3 MCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATHM,
TaK Y TIOHSATUH, SIBJISIOMINXCS CUCTEMHBIMU JIJI OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYyYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaMM3, CHUHTE3, KiacCU(UKAIMs, TEePUOANYHOCTh, HAOIIOIEHNEe, JKCIIEPUMEHT,
MOJICTMPOBaHUE, U3MEPEHHE, MOJIEb, SIBJICHUE, MapHUKOBBIM 3(DPEKT, TeXHOIOTusl,
MaTepuabl.



duznka: martepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYIIA, IICKTPUICCKUN 3apsil, MPOBOAHUKHU, TTOTYIPOBOIHUKH,
TUAJICKTPUKH, (POTODTIEMEHT, BEIIECTBO, TEIO0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PAaCTBOPUMOCTh, KPHUCTAUIMYCCKas peEIIETKa, CIUIaBbl, (DU3UYCCKUC
BCJUYMHBI, CAUHUIBI H3MEPCHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Comnnie.

buonorusa: ¢dortocuHTe3, nbIXaHuWe, Owochepa, HSKOCUCTEMa, MUHEPATBHBIC
yI0OPEHHS, MUKPOJJIEMEHTBI, MAKPOAJIEMECHTHI, ITUTATCIbHBIC BEIESCTBA.

I'ecorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOMABI, IOJC3HBIC
HCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.

NJAHUPYEMBIE PE3YJbTATBI OCBOEHUSI IIPOI'PAMMBI I1IO
XNUMHUU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIJMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOSHHS MTPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
JOCTUTAIOTCS B XOJ¢ OOYYCHHSI XUMHHM B CIMHCTBE YYCOHOW W BOCIHTATEIBHOMN
JEATEIBHOCTH B COOTBETCTBUU C TPAJUITHOHHBIMA POCCHMCKUMU COIIMOKYJIbTYPHBIMHU
U JYXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, IPHHITBIMH B OOINECTBE IpaBHJIaMU H
HOpPMaMH TOBEJACHHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHHS, CaMOPa3BUTHS U
coIaau3au 00y4arommnxcsl.

JIn4HOCTHBIE pE3yNbTaThI OTpaXKaroT TOTOBHOCTD 00yJaroIuXcs
PYKOBOJICTBOBATBhCSI CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTALMA W PaCIIMpPCHUC
OIBbITA AEATENHLHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY H
HAyYHOMY HACJCAWIO, IIOHMMAaHHMS 3HAUYCHHS XUMHYCCKOM HAyKH B IKH3HH
COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTU BIAJIETh JOCTOBEpPHOUM HHGpOpMAIMEel o
MEPEIOBBIX JOCTHIKCHHSIX W OTKPBITUSX MHPOBOM M OTCUYECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

IIPEJICTABIICHUS O COI[MAIBHBIX HOPMaX U MPaBHJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B OOINEGCTBCHHO IIOJIC3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUYSCKON U IPYIMX BUAAX IEATEIBHOCTH, TOTOBHOCTH
K pPa3HOOOpa3HOH COBMECTHOM JCSATCILHOCTH IIPH  BBIINOJHCHUM  YYEOHBIX,
MMO3HABATEIIbHBIX 3aJ1a4y, BBIIOJIHCHUM XUMHUYCCKHX OSKCICPUMEHTOB, CO3JaHUU
Y4eOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B IPOIIECCe
ATOW y4eOHOW NeATEIHbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IOBEICHHE M TOCTYITKU
CBOMX TOBApHIICH C MO3MIIMA HPABCTBCHHBIX M MPABOBBIX HOPM C YU4ETOM OCO3HAHMS
MIOCJIEACTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:



MHPOBO33PEHUYECKHE NPEACTABICHHUS O BEIIECTBE W XHWMHYECKOM peakluHu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBIIIOIINE OCHOBY
JUIA TIOHUMaHUS CYIIHOCTH HAy4YHON KapTHUHBI MHpa, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI IPUPOBI, B3AUMOCBS34X YEJIOBEKA C IPUPOJHON CPENoH,
O pOJIA XMMUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MT03HABaTEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA ITOJTYYEHUE HOBBIX 3HAHUI IO XUMUH,
HeoOXoauMmble NI OOBSCHEHUS  HAONMIOaeMbIX  MPOLIECCOB U SIBJICHUH,
[I03HAaBaTEJIbHOM, MH(OPMALIMOHHON U YNTATENIbCKON KYJIBTYpbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboOThl ¢ Y4YEOHBIMM TEKCTaMM, CIPABOYHOW JIMTEPaTypoH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJIOTUH;

MHTEpPEC K 00YUCHUIO U TO3HAHUIO, TI0003HATETbHOCTD, TOTOBHOCTH M CIOCOOHOCTH
K caM000Opa30BaHMIO, IPOEKTHOMN U UCCIIEI0BATEIBCKON AESITENBHOCTH, K OCO3HAHHOMY
BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 310POBbA;

OCO3HAaHMWE IIEHHOCTH >KW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 »U3HHU, OCOZHAHUE MMOCIEICTBUI U HEMPUITHE BPEIHBIX
MPUBBIUEK (YNMOTPEOJIEHUSI aJKOroJisl, HAPKOTUKOB, KYypEHHs), HEO0OXOJAMMOCTHU
coOJroieHNs MpaBuil O0€30MaCHOCTU MpHU OOpallleHUU ¢ XMMHUUYECKUMHU BEIIECTBaMU B
OBITY U pEeaIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY HM3YyUYEHHIO Mpodeccuil W Tpylda pas3iMyHOro poja,
YBaXEHUE K TPYAY U pe3yJbpTaTaM TPYIOBOH IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHBIM BHIOOP MHAMBHUIYaJIbHOM
TPACKTOPUHM TMPOJOJDKEHUST 00pa30BaHUS C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M TNOTPEOHOCTEW, YCHEIIHON
NpOo(QECCUOHATIBHON NIESITEIbBHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(ecCHOHANBHOM cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LEJIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, TOHMMAaHUE LEHHOCTH 3I0POBOr0 M 0€30MacHOro
oOpaza >KHM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (PU3HUYECKOMY H
ICUXWYECKOMY 370pPOBbI0, OCO3HAHHUE LIEHHOCTH COOJIOACHMSI IMpaBHJl 0€30M1acHOTO
MOBE/ICHUS MIPH padOTe C BEUIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOIIUX 370POBHIO
Y KU3HU JTIOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJIy4YaeMble MNPU HU3YYECHUU XUMHUH, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHOM CPEIOM, ISl IMOBBILICHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYPbI, OCO3HAHUS ITT00ATFHOTO XapaKTepa SKOJIOIMUECKUX
npobiieM M MyTell MX pelIeHHs IOCPEICTBOM METOJOB XHMHH, SKOJIOTHUYECKOIO
MBIIIJIEHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOU, KOMMYHUKATUBHOU U
COLIMAIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI



B cocraBe MeranmpeaMETHBIX PE3YJAbTATOB  BBIACISAIOT  3HAYUMBIC  JUIA
dbopMHUpPOBaHUS MHUPOBO33pPEHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TEOPHS, MPUHITHII,
runoresa, (hakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYTOE. ), KOTOPHIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MTpeAMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX
npeaMeToB (GOpMHUPOBATh MPEACTABICHUE O IICJIOCTHOW HAy4YHOM KapTHHE MUpa, U
YHUBEpCaJIbHbIE  yueOHble  JeWCTBUSL  (IIO3HABATENbHbIC, KOMMYHUKATHUBHEIE,
pPETYJISTUBHBIE), KOTOpBhIe  oOecmeunBaroT  (OPMHUPOBAHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOH AEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornueckue a1eiicTBUA .

YMEHUS KCHOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIUIEHUS PU OCBOCHUU 3HAHUIA:
pacKpbIBaTh CMBICI XUMHYECKUX TOHSTHH (BBIACIATh MX XapaKTEepHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aWMOCBSI3b C JIPYTMMH IOHATHSIMM), HCIOJb30BATh MOHSTUS IS
0OBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHWM, BHIOMpPATh OCHOBAHUS W KPUTCPUM IS
KJIacCU(UKAIU XUMUYECKUX BEIIECTB W XHWMHYECKUX PpEaKIUi, YCTaHABIUBATH
MIPUYUHHO-CJIEACTBEHHBIC CBA3U MEXAY OOBEKTaMU HM3YyYCHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIYKTUBHBIC, NEIYKTUBHbIC, IO AaHAJIOTUHU), Ji€JIaTh BBIBOJABI U
3aKJIFOYCHUS;

yMEHHE TIPUMEHATh B TMpollecce TO3HAHUS TMOHATHSA (IpeAMETHbIE U
MeTanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJEIIH, HCIOJIb3yEMbIe B XHUMMHH,
peoOpa3oBbIBATh HIUPOKO MPUMEHSIEMbIE B XUMHHU MOJICIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJJIEMEHTa), XUMHUYecKas QopMyna M ypaBHEHHE
XUMHUYECKOHN peakIiu — IIPH PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YIETOM ITHUX
MOJICJIbHBIX TPECTABICHUM BBISBIISITh M XapaKTEPU30BaTh CYIICCTBEHHbIC MPHU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB U XUMHUECKUX PEaKIHM, BBISBISATH
o0IllMe 3aKOHOMEPHOCTH, TPUUYMHHO-CIIECJCTBEHHBIE CBSI3M W TNPOTUBOPEUUS B
M3y4aeMbIX MIPOLECCAX U SIBJICHUSX.

ba3oBble ncciaenoBarejabCcKue J1eCTBUSA.

YMEHHUE UCMOJIb30BaTh TIOCTABJIEHHBIE BOIMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KaueCTBE OCHOBBI JJisI (POPMHUPOBAHUSI TUIOTE3bI 1O MPOBEPKE
MPABUJIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

npuOOpEeTeHHE OIbITa 110 IUIAHUPOBAHUIO, OpraHU3alldd W IMPOBEICHUIO
VYCHHYECKUX  DKCIIEPUMEHTOB, YyMEHHE HaOI0maTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (opMyJIUpoBaTh O000OIIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM IMPOBEAEHHOTO OINBITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BIOUpATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUIHBIX
BUJIOB W (OPM MPEICTABICHUS, MOJy4aeMyI0 W3 pa3HbIX HCTOYHUKOB (HAy4dHO-
NONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJCPKaHMs, CIIPABOYHBIE MOCOOUS, PECypChl



WNHTepHeTa), KpPUTUYECKH OLEHHMBATh IPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(pOPMAIIHIO;

YMEHUE NPHUMEHSATh pa3IMYHbIE METOAbl W 3alpoChl NpPH IOUCKE U O0TOOpE
uH(GOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJISl BBITIOJIHEHUS Y4eOHbIX
U TIO3HABATENIbHBIX 3aJa4 ONpeNeIEHHOr0 THUMa, NPUOOPETeHHE OIbiTa B 00JacTH
WCIONIb30BaHUsl  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJICHUE
KyJIbTYpOil ~ aKTHMBHOTO  HCHOJB30BAHMS  PA3JMYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMy MpeAcTaBiIeHUs HHPOPMAIMU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3aa4l HECIIOKHBIMU CXEMaMHU, JUarpaMMaMHu, JPyruMu
dbopmamMu rpadKu U UX KOMOHWHALMSIMU;

YMEHHE  HCMOJb30BaTh M  aHAIM3UpPOBaTH B  Ipollecce  ydyeOHOW U
HCCJIEI0OBATENbCKON JICSITENIBHOCTH HH(POPMALMIO O BIHMSHUM TPOMBIIUIEHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJHON CPEMBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJIbHBIE Yy4eOHbIE 1eHCTBUS:

YMEHHMS 3a/laBaTh BOIMPOCH! (B Xxoj€ auaiora u (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyxmaemMon TeMbl, (POPMYIUPOBATH CBOU MPEIIOKEHNUSI OTHOCUTENBHO BBITOJTHEHHS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MPEJCTABIISTh MOTYYEHHBIE PE3YJIbTAThI I03HABATEIILHON JEATEIBHOCTH B
YCTHBIX W TNUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PE3YJIbTATOB BBHITOIHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (J1a00opaToOpHOTO OIbITa, J1abOpaTOpHOU pabdOThI MO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B  COBMECTHOM
NO3HABATEJIbHOM M MCCJEN0BATEIBCKOW NEATEIbHOCTH NPHU PELIEHUM BO3HHMKAOIINX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHMSI TIO3UIUH (00CYXKICHMUS,
OOMEH MHEHHUSIMH, «MO3TOBbIE HITYPMbD», KOOPIMHALMS COBMECTHBIX JCHCTBUH,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBHITOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHbIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSATEIBHO OIpPEAENATh LEIu JAESITEIBHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBATH M MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesTeNbHOCTh, BbIOMpaTh HanOonee 3(Q(EKTUBHBIE CIOCOObI pEHIeHUs Y4eOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITENbHO  COCTABJSATH WM  KOPPEKTHPOBATH
IIPEJIOKEHHBIA aJITOPUTM JCUCTBUM IPU BBIMOJIHEHUH 33JaHUM C YUYETOM IMOJYyYEHHUS
HOBBIX 3HaHUM OO0 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIEHUBATH
COOTBETCTBHE MOJYUYEHHOI'O PE3YJIbTaTa 3asBJICHHOM II€JIM, YMEHUE HUCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 00S3aTEIBHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JTAaHHOU (efiepalibHOM pabodeit mporpaMMoil, BBIICISIOT: OCBOCHHBIC
00y4aronIMMUCs Hay4YHbI€ 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUM, crielMPpUIecKue s
npeIMETHOM 00JacTH «XUMHUS», BUIbI JEATEIbHOCTH M0 MOJYyYEHHUIO HOBOT'O 3HAHMS,



€ro MHTEPIPETallid, MPE0OPa30BaAHUIO K TPUMEHEHHUIO B PA3TMYHBIX YI€OHBIX U HOBBIX
CUTYyalUsX.

K koniy oOyuenusi B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MOHSITUH: aTOM, MOJIEKYIIa,
XUMHUYECKUI 3JIEMEHT, POCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEIIbHAsi aTOMHAasi M MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI MAcca, MacCoBasl 10JS1 XUMUYECKOTO AJIEMEHTA
B COCIMHEHHUU, MOJSIPHBIM OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPUIIATEIILHOCTD, CTETICHb OKUCIICHUSI, XUMUYECKas peakius, Kiaccuduxanus
peaKkIuii: peakiiui COCANHEHUS, PEAKIIUU PA3JI0KECHUS, PEAKIIMN 3aMEICHUS, PEaKIIUU
o0OMEHa, 3K30- U SHAOTEPMUUYECKUE PEAKIINH, TEIUIOBOM 3P(EKT peakuuu, 11po aToMa,
AIIEKTPOHHBIN CJIONW aToMa, aTOMHasi OpOUTallb, PaUyC aTOMa, XUMHUYECKas CBS3b,
NOJISIpHAs W HEMOJSIpHAs KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (IIPOLICHTHAs] KOHIIEHTPALIKsI) B paCTBODPE;

e WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN U TPUMEHSITh 3TH
TIOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

* ICTIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJisi COCTaBiieHUs (OpMYyJ BEIIECTB U
YPaBHEHUNM XUMUYECKUX PEAKLINM;

e OTIPEJICNATHh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHECHUSX, CTENIEHb
OKHCJICHHUSI DJIEMEHTOB B OWHApPHBIX COEJUWHEHMSX, MPUHAIJIEHKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CoeAuHeHud mo GopmynaM, BHUJ XUMHUYECKOW CBS3HU
(KOBaJICHTHasl U MOHHAs1) B HEOPTraHUYECKUX COCITUHEHUSX;

epackpbiBaThb  cmbicn  llepuommueckoro  3axkona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT WX ToyioKeHus B [leproauyeckoii cuctemMe, 3aKOHOB COXPAHEHUSI MAacChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTaJIpo;

¢ ONKUCHIBATh U XapakTepu3oBaTh Tabmuunyio (opmy I[lepuoamueckoil cucTembl
XUMUYECKUX DJIEMEHTOB: pa3jinuaTh MOHSTHUS «TJIaBHAs MmoArpymnmna (A-Tpymnmna)» u
«nobouHas mnoarpynna (b-rpynma)», Mamele U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpble UMEIOTCs B Tabsuie «llepuoandeckasl cucteMa XUMHUYECKUX
aneMeHToB J{. 1. MeHnneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sijapa, OOINee YWCIO JJICKTPOHOB U
pacnpeiesieHue uX 1Mo AJIEKTPOHHBIM CIIOSIM);

e KJTACCUPUIIUPOBATh XMUMHUYECKUE DJEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE Peakiuu (M0 YKCIy M COCTaBY YYacTBYIOUIMX B PEAKIMU BEILECTB, MO
TeroBoMy 3G hexTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl ONMKMCaHUE TPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;



e IPOrHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILECHHI B PAa3JIMYHBIX YCIOBHUSIX;

¢ BBIUNCIISATh OTHOCHTEJIBHYI0 MOJIEKYJISIPHYIO W MOJSPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XUMUYECKOI0 3JIeMEHTa Mo (opMyIie COeMHEHHs, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHNUIO XUMUYECKOW PEAKIUU;

e IPUMEHITh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHalIW3 U
CUHTE3, CpaBHCHHE, OOOOIICHWE, CHCTEeMATH3alli0, KIACCH(UKAIMIO, BBHISBICHUE
IPUYUHHO--CJIEICTBEHHBIX CBSI3€M — IJI1 U3YUYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKkiMii, eCTeCTBEHHO-HAYYHBbIE METO/Ibl TMO3HaHUA — HaOIoIeHUe, H3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN );

e CJIENOBATh MpAaBWJIaM II0JIb30BAaHUSI XMMHUYECKOW MOCYAOW M Ja0OpaTOPHBIM
o00opy0OBaHUEM, a TaKK€ MpPaBWIaM OOpalI€HUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU 110 BBIMOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYSHHUIO U
coOMpaHMI0 Ta3000pa3HbIX BEUIECTB (BOJOPOAA M KHUCIOPOJA), NPUTOTOBJICHUIO
PacTBOPOB C OIPEICIEHHON MaCCOBOM JOJEH pACTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJUTHh XUMUYECKHUE SKCIEPUMEHTHI IO PaCllO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCJIOT C IOMONIBI0O UHAUKATOPOB (Takmyc, (heHonTanernH, METUIIOPAHK U IPYTHE).

K xoHiy oOyueHuss B 9 kjacce nmpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JIOJKHBI OTPpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSATUM: XUMHUYECKUU HIIEMEHT,
aToOM, MOJIEKYJla, MOH, KaTHOH, AaHHOH, NPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl peaKkuus,
XUMUYECKasl CBSI3b, TEIUIOBOM A(PPeKT peakiuu, MoJib, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, SJIECKTPOIUTUYECKAS TUCCOLUALINS, PEAKIIUU MOHHOIO
oOMeHa, KaTajm3aTop, XMMUYECKOE paBHOBECHE, 00OpATUMbIE U HEOOpATHUMbIE PEAKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIHUTENb,  BOCCTAHOBHTEID,
OKHCJICHUE U BOCCTAHOBJIEHHE, aJUIOTPONHs, amM(pOTEepHOCTb, XUMHUYECKas CBA3b
(koBajieHTHAsi, HMOHHAsA, METAUIMYECKas), KPUCTAUIMYECKas pEmI€TKa, KOppO3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH pEaklMH, MNpeaeabHO AOMyCTUMAas
koHueHTpanus [[JIK BemecTsa;

 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN U TPUMEHSITh 3TH
MOHSTHS MPU ONHCAHUY BEILIECTB U UX MPEBPAIICHUN;

* ICTIONIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJIsi COCTaBiieHHs (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPEACNIATh BAJIEHTHOCTh WU CTENEHb OKHUCJICHUS XUMHUYECKHX DSJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COENMHEHU 1Mo (GopmysaM, BUJ XMUMHYECKOW CBS3M (KOBAJICHTHAs, WOHHAS,
METAJJINYECKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsii HOHA MO0 XHUMHUYECKOU
dopmyre, XxapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUMU, THII
KPUCTAJUIMYECKON PEIETKU KOHKPETHOT'O BEIIECTBA;



epackpbiBaTh cMbich [lepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHNE: OMUCKHIBATh U XapaKTepU30BaTh TAOTUIHYIO (GOpMy
[Tepnomnyueckold CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB: Pa3jNdaTh IMOHSATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymma)», Maneie U OoJbIIne
NEPHUO/IbI, COOTHOCUTH 0003HAUYEHMSI, KOTOPHIE UMEIOTCS B IEPUOIMYECKON TaOIHIIe, C
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3aps siIpa, 001Iee YUCI0 JIEKTPOHOB U PACIIPEICIICHUE UX 110 SJIEKTPOHHBIM CJIOSIM),
0OBSACHSTH OOITUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHU
B IIpejieiax MaJIbIX MEPUO/IOB U IIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

e KJJaCCUPUUUPOBATh XUMHUYECKHUE DJIEMEHThl, HEOPraHUYeCKHe BEIIECTBA,
XUMUYECKHE Peakiuu (10 YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
Ter10BOMY 3G (PEKTy, 0 UBMEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX 2JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCKHIBAThH) OOIIUE U crenupUIecKue XUMHUUYECKHE CBOMCTBA
IIPOCTHIX M CJIIOXKHBIX BEIIECTB, MOATBEPKAsi OMUCAHUE TPUMEPAMU MOJICKYJIIPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKITUM;

¢ COCTaBJISITh YPABHEHUS DJICKTPOJUTUUECKON TUCCOIMAIMM KHUCJIOT, IIEIo4Ye u
COJICH, TIOJIHBIE M COKpAIEHHbIC YPAaBHEHHUSI PEAKIUM MOHHOTO OOMEHA, YpaBHEHUS
PEaKIMii, MOATBEPKIAIONTUX CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

e PAaCKpBIBATH CYIIIHOCTb OKHCJIMTEIIbHO-BOCCTAHOBUTEIHHBIX peaKImii
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaAKIIUA;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHNS XUMUYECKUX TPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

¢ BBIUUCTISITh OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIFO XMMHUYECKOT0 AJIEeMEHTa Mo (popMysie COeAUHEHHUs, MACCOBYIO JIOJIO
BEIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI TIO YPABHEHUIO XUMUYCECKON PEaKITUH;

e COOMIONATh TIpaBWJIA TOJB30BAHMS XUMHUYECKOW TMOCYyIOW W JabOpaTOpHBIM
o0opyJ0oBaHUEM, a TaKKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUM C
WHCTPYKITUSMH TI0 BBITIOJTHEHUTO Ta00PaTOPHBIX XUMHUYECKHUX OTBITOB 110 TIOJYYCHHIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

¢ IPOBOANTH PEAKIIUH, IMOATBEPKIAIOIINEC KAaYeCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM IMYyTEM XJIOpUI-, OpOMHI-, HOIUI-, KapOoHAT-,
docdar-, cummkar-, cynbdhar-, TUAPOKCHI-UOHBI, KAaTHOHHI AMMOHHUS U HOHBI
M3YYCHHBIX METAJUIOB, TPHCYTCTBYIOIIME B BOJHBIX PacTBOpPaX HEOPTaHUYCCKUX
BEILIECTB,;

e IPUMEHSITh OCHOBHBIC OIEpAIlMU MBICIUTEILHON JEATEILHOCTH — aHaIW3 U
CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMATH3alldi0, BBISBICHHE IPHUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3YYEHHsS] CBOMCTB BEIIECTB M XMMUYECKUX pPEAKIUU,
€CTEeCTBEHHO-HAyYHbIC METO/IbI TIO3HAHUS — HAOJII0JICHUE, U3MEPEHNE, MOICIUPOBAHME,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
IIpakTHYeckue

n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI

Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS

XuMus — BaxHas 00J1acTh
. bubmuorexa [JOK
11 €CTECTBO3HAHMS M MPAKTHICCKOM 5 2

JACATCIIBHOCTH YCJIIOBCKA

1.2 BemiecTBa 1 XUMHYECKHE PEaKITUU 15

Utoro no pazneny 20

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Boznyx. Kucnopoa. ITonsitie 00 6 bubnmnorexka HOK
' OKCHIAX https://m.edso00.ru/7f41837c
Bonopon.Ilonsitue o kucnorax u bubnmnorexka HOK
2.2 8 1
COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6nuoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 bu6mmoteka [IOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro mo pasneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiueckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU


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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne ni/mn IIpakTHYeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKne peakiun
11 [ToBTOpeHwue u yriydiieHne 3HaHu| 5 bubnmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [HOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 8 1 bubnnoreka HOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnmnorexka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHTIBL 2-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYTHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 2 bubmmorexa [JOK
' . Py ' pos https://m.edso0o.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro o pazneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBoHCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl 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 INIVIAHUPOBAHUE

8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne nudposLIe
Tema ypoka IIpakTuyeckue op
n/n Bcero oOpa3oBaTejibHbIE
padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [JOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHEe 0 MeETONAX MO3HAHUA B XUMUH 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
ITpaktrueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
Yucteie BemecTBa u cMecu. CriocoObl bubnuorexa [JOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 Bubmmorexa LIOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnunoreka [JOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeIe U CI0XKHBIE BEIIECTBA 1 bubmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

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 ITOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK
10 X .B
umudeckas popmyna. BaieHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHYECKHX 3JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnb. MossipHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bu6mmoreka [JOK
110 YPAaBHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuuss XuMUuecKUX peakun
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 e Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 [TpoBepounas padora Nel o Teme «Bemecta bubnnorexa [JOK
Y XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — anemMeHT u mpocToe BEImIeCTBO.

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 [JOK
PO t > TOPCEHE)- https://m.edso00.ru/ff0d4614
[TonsTe 00 okcHaax
CrocoObI MOTy4YEHUsT KUCIIOPO/ia B
23 JabopaTopun iqn OMHmnelfHocm bubmotexa [JOK
patop p ' https://m.eds00.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu,
24 MIOHSATHE O TEPMOXUMHYECKOM YPaBHEHUU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TommmBo (HedTh, yroiab U METaH).
25 3ar }ISHeI-EI/qu];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
IIpakTuueckas padora Ne 3 o Teme
26 «§OJ'I CHHUE I/IIZO6I/I aHHe KUCI0poJa bubmoreia OK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Bonopon — 351eMeHT U IpOCTOE BELIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edso0.ru/ff0d4ddo
08 du3nyecKrue 1 XMMUYECKHue CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCHIOTaX U COJAX bubmotexa [JOK
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 «Ilomydenue 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
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 . bubmuoreka [JOK
rasa o ero mBeCT{{OMY KOIAeCTBy https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIH 00bEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 K € 3aKOHa 06'bél\y/III){BIX bubmmorexa [JOK
DAL Ha 0CHOB https://m.edsoo.ru/ff0d5708
OTHOIICHUI Ta30B
35 ® " TR BOLI bu6mmoreka [JOK
VISHFCCICHE 1 RUMITHCCIHE CROUCTRA BOA https://m.edso0.ru/ff0d587a
. bubnmoreka [JOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Hacbienasie u
37 ; g bIC paCTBO bl MaICuCOBaSI oJIs bubmmorexa [JOK
HEHACBITIEHHRIE PACTBOPEL 8 htps://m.eds00.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[pa eckast pabora Ne 5 o Teme
38 3 e P SHoi bubmuorexa [JOK
« pHFOT?BHeHPfe p aCTBOI_),OB ¢ orpeaere https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIESCTBAY
39 [TpoBepounas pabota Ne2 no Teme bu6nuorexa [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
41 o OCHOBHBIX ¥ aM()OTEPHBIX Bubmmorexa LIOK
KHCTOTHBIX, P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHue u XMMUYECKHE CBOMCTBA bubnnorexa [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIIOT bubmoreia OK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnunoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001eHre U cucTeMaTr3alus 3HaHUI
B i https://m.edsoo.ru/00ad9ch2
50 [TpoBepounas padora Ne3 o teme "OcHOBHBIE bubnmoreka [JOK
KJIACChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KJIacCUpUKAITTT
51 XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O TpyImax bubmorexa [JOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/IfTeMI; XUMHAYECKUX BHGMCETOB pIn Y| bubmmorexa [TOK
Y https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmotexa [JOK
PHOZEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK

HN30Toms!

https://m.edso0.ru/00ada342
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CTpoeHuE EKTPOHHBIX 000JI0YEK aTOMOB

. bubnmoreka [JOK
55 anemeHToB Ileproanueckoit cucremsr /1. U. https://m.edsoo.ru/00adashe
Meupeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
. bubmmoreka [JOK
56 ero nosioxeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
o7 a3BUTHS HAayKu U npaktuku. [{. U bubmorexa LHOK
p YK B p . I https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbBIN, IEAArOT U IPaXkIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 41
OHHAIL XIMITHECKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonspHas XUMHUYECKAS CBA3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoApHasi XUMHUUECKAS CBSI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2
6 Crenerb okucICHus https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubmmorexa [IOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCINATEIN U BOCCTAHOBUTEIN bubmmorexa LHOK
https://m.edsoo.ru/00adb076
65 [TpoBepounas padora Ned4 o teme «CtpoeHue bubnnorexa [JOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o01IeHNE U bubnuorexa [IOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/00adb33c
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67 Peseprublit ypok. O6o0mIeHNE U 1 bubmmorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne i/m Tema ypoka IIpakTHyeckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoauueckas
1 crucTeMa XUMMHU4YecKux annemeHToB [1. 1 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuotexa [HOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMu4ueckoi CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
[Tpoepounas pabota Nel no Teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
5 Knaccudukanms XuMuueckux peakiuii 1mo 1 bubmuotexa [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU.
7 TloHsATHE 0 TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
3 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1 bu6nuoreka [IOK

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC bu6nuoreka [IOK
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnmoreka [JOK

10
CunbHbIe U clladble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HMounnrlie ypaBHEHUS peakIui bubnnorexa IOK

yp peakl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHIH B CBETE IPEACTABICHUNA 00 bubnnorexa LIOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON JUCCOLIMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOITUTHYECKON bubnmorexa IOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIMAIAA
14 ITousgTHe 0 THAPOIN3E COIEH bubmmorexa IOK
AP https://m.edsoo.ru/00add9d4
bubnuorexa [JOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
= 8 https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemienue bubnmnorexka HOK
JKCIIEpUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
[IpoBepounas padora Ne2 o reme

17 «IIIEKTPOIUTHYECKAS TUCCOIMALHS bubmorexa HOK

o ) https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHKa rajJoreHoB. bubnmnoreka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHast KUCIIOTAa,

P P N bubmorexa [JOK

19 XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

bu6nuoreka [IOK

20 «ITomyyeHue COATHON KUCIOTEI, H3yUEeHUE
. y? i https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncienus mo ypaBHEHUSIM XUMHUECKUX
21 €aKLUi, €CJIM OJIMH U3 PEarcHTOB JaH B bubmmorera LIOK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO0mias xapakTepucTuka 3JeMeHTOB VIA- bubnnoreka HOK
IpyHIbI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxox(i[eHHe cephbl Hq::é coenHHeII){Hﬁ B bubmorexa LOK
p u https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBONCTBA CEephI
24 CepoBogopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
25 ¢du3nUecKre 1 XUMHYECKHE CBOWCTBA bubmmorera LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEeHHE
XUMHUECKUE peaKIiHy, Jexaliiue B OCHOBE
26 HPOMBIIIJIEHHOTO CII0C00a MOTyYeHUs bubnuoreka [JOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Breruucnenue MaccoBO# JJOIU BBIXOJ1a bu6mmoteka [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
08 rpynnsl. A30T, pacipOCTpaHEHHE B bu6muoreka [JOK
npupoze, pU3NUecKue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUak, ero ¢pu3nuecKue 1 XuMHYeCKue bu6muoreka [JOK

CBOMCTBA, TOJIy4Y€HUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 3 o reme

30 «Ilomydyenre aMmmuaka, u3yuyeHue ero bubmmorexa [JOK
i > 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€¢ Gu3ndecKue u bubnmnoreka HOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnnoreka HOK
yno0peHuit. XuMrU4ecKoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKPY’KaIOILeH Cpebl COEAUHEHUSIMH a30Ta
®ochop. Okcun docdopa (V) u pochopnas

33 KHCJIOTa, PU3HYECKUE U XUMUUYECKHE bubmorexa LHOK

o https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MUHEpaIbHBIX yIOOpECHHH. 3arps3HeHne bubmorexa LHOK
PATBHBI YAODP P https://m.eds00.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubmuotexa [JOK

35 .
du3HYecKre U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XHUMUYECKHE CBOMCTBA. DKOJOTHUYECKHUE bubnuoreka [IOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUcioTa U e€ colu bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
" bubmmoreka [JOK
38 [Tony4yeHne yriekucioro rasa.

KauectBennast peakuus Ha KapOoHaT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo1a
40 Kpemnuii u ero coenunenus buGnnorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 HKCIIEPUMEHTAJIbHBIX 3374 110 TEME bubnmoreka [JOK
«BaxHeie HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
[IpoBepounas padora Ne3 o reme
42 «Baxnenniie HeMeTaIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO0m1as XxapakTepuCcTUKa XUMHUYECKUX
43 3JIEMEHTOB — METaJJIOB. MeTaimnueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.
44 DNEKTPOXUMHUYECKUH Psiji HallpsLDKEHUH bubmmorexa LOK
https://m.edsoo.ru/00ae1156
METaJIOB
O6111e cnocoObl MOTyYSHHsI METALIOB.
45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bubmuoreka [JOK
XAMHYECKUX PEAKIUM, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LOK
https://m.edso0.ru/00ae1278
bu6nuoreka [IOK
47 Wenorrsie MeTamIE! https://m.edsoo.ru/00ae14b2
bu6nuoreka [IOK
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI

https://m.edsoo.ru/00ae14b2
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[lemouHo3emMeIbHbIC METAITBI — KAJTbLHK 1 bubmuorexa [JOK
49 .
Maraui https://m.edsoo.ru/00ael5e8
50 Baxxueiime coefUHEHUSA KAJIbLUSA buGnnorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeEMaTH3alNsl 3HAHUN
bu6nuoreka [IOK
52 JKECTKOCTE BOIBI M CLIOCOORI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuorexa [JOK
54 ATroMUHUN
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bu6mmoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ae3de8
«Baxueie MeTalIbl 1 UX COETUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIIMi, eCJIM OJMH U3 PEAreHTOB JaH B
60 E36LITKe WM COJIE )KI/ITII)'I HMECH bubmorexa LOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrrunciieHus MaccoBO T0JIM BEIXOOA
MPOYKTA PEAKITUU
61 O0001IeHNEe U cUCTEMATH3AINS 3HAHUHI
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[IpoBepounas padborta Ned o Teme

62 1
«Baxknelme MeTasibl U UX COSIUHEHUS
63 BemectBa 1 maTepuaibl B IOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILEH bubnmoreka [JOK
64 1
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMun B penieHnH SKOIOIHUECKUX 1 bubmmoreka [IOK
npo0em https://m.edsoo.ru/00ae4270
Peseprublit ypok. O600IIeHNE U bubnuoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O0o01IeHNE U 1 bubnnorexka HOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O600IIeHNE U 1 bubnnorexka HOK
cucTeMaru3anys 3HaHUN https://m.edso0.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»
METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
Xumus. 8 ki1.: KoHTpoabHBIE U TpOoBEpOUYHbIE padoThI K yueOHuKy O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensy, I1. H. bepeskun, A. A. YiakoBa
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