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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMma 110 XHMHM Ha YpOBHe OCHOBHOro o0irero o6pa3oBaHUsS
coCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/JbTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTeIbHOM TIPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil TMPOrpaMMbI
BOCTIMTAHUS U C YUETOM KOHI[ETIIIUM TPeTiolaBaHusl yueOHOro mpegmMeTa « XUMUsh»
B 00pa3oBaTe/IbHBIX OpraHu3alusax Poccuiickoit ®epepaluu.

[IporpamMmma 10 XUMUW [AéT TIpe/CTaBleHWe O LiesX, 00ljedl cTpareruu
oOydyeHMs,, BOCIMTAaHUS M Ppa3BUTHSI OOydYarOIUXCS CpeJCTBaMMU y4ueOHOro
rpegMeTa,  yCTaHaBlIMBaeT  00si3aTe/lbHOE  TIpeMEeTHOe cojiepkaHue,
TIpelyCMaTpUBaeT pacrpefie/ieHde ero I0 KjJaccaM U CTPYKTYPUpOBaHHE TI0
pa3fesaM YW TeMaM TIPOTpaMMbl TI0 XHWMUH, OTpefiesisieT KOJUYeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU cofieprKaHus, peKOMeHyeMYt0
10C/IeZIoBaTeIbHOCTh ~ M3YUeHHS] XWUMHM C  yUYETOM  MEXIPeAMETHbIX |
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PaCTHBIX
ocobeHHOCTel 0OOyuarol[UXcsl, OrpejenasieT BO3MOXHOCTH TipefMeTa  [ijIs
peanu3aiiii TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHMS OCHOBHOM 0Opa3oBaTesbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00ITlero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00yueHHUs] XMMHUM Ha YPOBHe 1ie/iel u3yueHus rpeiMeTa U OCHOBHBIX
BHJIOB yueOHO-TIO3HABATe/SbHOU [leATeTbHOCTH O0yYaroIierocss 1Mo OCBOEHUIO
yueOHOTO Co/lep>KaHUS.

3HaHWe XUMHH CIY)KUT OCHOBOW i1 (DOPMUPOBAHHWS MHPOBO33PEHMS
o0yuarolerocsi, ero mpejCTaB/ieHUH O MaTepPUa/TbHOM eJUHCTBE MHPA, BaKHYIO
ponb WrparT (opMUpyeMble XUMUeH TIpe/iCTaB/IeHUs] O B3aWMOTIPeBpaIlleHHsIX
SHepruv U 00 5BOJIOLMU BeleCTB B TPUPOJie, O TMyTSIX pelleHus T100ambHbIX
1po0/ieM YCTOWUMBOTO PA3BUTHSI UEIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCKOH,
TIHITIEBOM M 9KOJIOTUUeCKO 0e30macHOCTH, Ipob/ieM 3/[paBOOXPaHEeHHUS.

N3yueHue Xx¥uMum:

crocobCTByeT — peajqu3alid  BO3MOXHOCTEM  Jjii  CaMOpa3BUTUS U
dbopMHpoBaHUs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHME MBIIUIEHHS W TBOPUECKHUX CIIOCOOHOCTEH
o0Oyuaroluxcs, HaBBIKOB WX CAMOCTOSITeTbHOW y4yeOHOW /leATebHOCTH,
9KCTMepUMEeHTallbHbIX W WCCAe/loBaTe/IbCKUX YMeHUlM, HeoOXOJUMBbIX KaK B
TIOBCe/THEBHOM >KM3HM, TaK U B PO eCcCHOHaMbHOM IesITe/TbHOCTH;

3HAaKOMUT CO CIel[i(UKOl HAyYHOTO MBIIIUIeHHs, 3aK/Ia/bIBaeT OCHOBBI
1[e/TIOCTHOTO B3TJIsiZia Ha eJUHCTBO TIPUPO/IbI U UeIoBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (OpMUPOBAHKY eCTeCTBEeHHO-HayYHON rPaMOTHOCTU 00yYaroInuxCs;



criocobcTByeT (POPMHPOBaHUIO IIEHHOCTHOTO OTHOIIEHHsS K eCTeCTBeHHO-
Hay4HbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/aZ, B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUarolUXCs.

[laHHble HampaBjieHWus B O0yueHWH XUMHK 00ecrieurBarOTCs Crieldukon
cofiepkaHusi  yueOHOro  TipefiMeTa, KOTODBIA  SIBJSIETCS  Telaroru4ecKd
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMuM Ha ypoBHEe OCHOBHOT'O 00I1[ero oOpa3oBaHUsl OPUEHTHPOBaH Ha
ocBoeHHe O00y4arol[UMHUCS CHUCTEMbl TepBOHAUabHBIX TOHATHN XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHM W HEKOTODPbIX OTJe/bHbIX 3HAUMMBIX [IOHATHMU
OpraHhYeCcKOu XUMUH.

CTpyKTypa cofep>XaHusl MPOrpaMMbl MO0 XUMUK C(HOPMUPOBAHA Ha OCHOBE
CHUCTEeMHOr0 ToAxoja K eé u3ydeHutro. Cozep’kaHue CKIabIBAeTCSl U3 CHUCTEMBI
TIOHATAU O XMMHAUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTeMbl [IOHATHUM 0 XUMUYECKOU
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpHO OpraHW30BaHbl I10 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUYECKUX Mpe/ICTaBIeHUMN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHs KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— YUeHHUsI O CTPOEHHUU aTOMa U XUMUUECKOM CBSI3U;

— TIpeficTaB/eHWM 00 3/IeKTPO/IMTHYECKOM [AWCCOIMALIUA  BeIecTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKU
MOTYUeHHbIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOC/IeI0BATEIbHO OT OJHOTO
YPOBHSI K [IPYyTOMY, BBLITIONHSSL (YHKOMM OOBSCHEHWS U TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)KHOCTEH TPAaKTUYeCKOIO NMPHUMEHEHUs U TOyUYeHUs!
13yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (hOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydYHOM KapTUHBI MUpa B JIOTHUKe
eé CUCTeMHOW MPUPOJbI, LIEHHOCTHOIO OTHOLIEHUSI K HAyYHOMY 3HAaHUIO U
MeTOJaM TMO3HaHUS B Hayke. V3yueHrWe XWUMHHU TMPOMCXOJUT C TpHB/IeUeHUEM
3HAaHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpegMeToB: «OKDPYKaroIMi MUD»,
«buosorus. 5-7 Knaccbl» U «PU3MKa. 7 Kj1acc».

[Ipy uW3yuyeHUM XHUMUU TIPOMCXOAUT (OPMUPOBaHME 3HAHWKM OCHOB
XUMHUYECKOW HayKu KakK 00/1aCTH COBpPeMEHHOI'0 eCTeCTBO3HaHUS, MpaKTUUeCKou
JleATeJIbHOCTU 4ejloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYPBI.
3afaua y4yeOHOro mpegMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HaHUN — Ba)KHEHIIMX (DAKTOB, MOHITHH, 3aKOHOB 1 TeOpeTUUYeCKUX TT0/I0’KEHUH,
JIOCTYTIHBIX 0000ITIeHNI MMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKW, B



pUoOIlleHNd K HayYHbIM MeTOo/[aM TI03HaHWSI TIPU U3yUeHWM BeIecTB W
XUMUYECKUX peakiuii, B GOPMUPOBAaHWW M Pa3BUTUU MO3HABaTe/bHBIX YMEHUUN U
UX TpUMEHeHWM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-UCC/Ie[0BaTeTbCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBWi 0e3omacHOro oOpallieHHsi C BelljeCTBaMH B
TOBCEeJHeBHOM >KH3HHU.

[Tpy M3yueHUM XMMHK Ha ypPOBHE OCHOBHOTO 00Iiero o6pa3oBaHHsl Ba’KHOE
3HaueHue NpUodpeu Takue Lieu, Kak:

— (opMHpOBaHHWe WHTe/JIEKTyaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
camMo00pa30BaHHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
criocobHOM a1anTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

—  HarpaB/IeHHOCTb 00ydeHHssT Ha CHCTeMaTUuecKoe mpuoOIeHue
00yuarIyxcss K CaMOCTOSITe/IbHOW T103HABaTeNbHON JesaTebHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIMOCOOHOCTEM K
XUMUY;

— obecrieyeHue yCI0BUM, CIOCOOCTBYIOIIMX NPHOOpeTEeHUIO 00yYaroIUMHUCs
OTbITa pa3HOOOpa3HON /IeATeNIbHOCTH, TO3HAHWS M CaMOITIO3HAHUs, K/IFOUEBBIX
HaBLIKOB (K/IFOUEBbIX KOMIIeTEHLMI), MMeIOIMX YHUBepCa/JbHOe 3HaueHue [t
pa3/IMYHbIX BUZOB [1eATe/IbHOCTH;

— (dopmupoBaHue o0Iel (YHKIIMOHATLHOM UM eCTeCTBeHHO-HayuHOM
rPaMOTHOCTH, B TOM UHC/ie yMeHUW OOBSACHATH U OLIEHWBaTh SIBJIEHUs
OKDpY’Karolllero MUpa, MCIOJb3ysl 3HaHUS W OMbIT, T0JIydeHHble TPU U3yYeHUU
XUMWUW, TIPUMEHATb WX TIpDU pellleHHd TpobsieM B TOBCeJHEBHOW >XU3HU W
TPYZOBOU [1eATe/TbHOCTH;

— (opmupoBaHre Yy O00yYaroOILUXCAd TyMaHUCTUUECKUX OTHOLIEHUH,
MOHUMaHWs 1IeHHOCTH XWUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKH 3KOJIOTHYECKH
1jeslecoo0pa3HOro TIOBefleHHsI B OBITY U TPY/AOBOM [JesiTeIbBHOCTU B IeJisAX
COXpaHEeHMs CBOETO 3/0POBbS U OKPY’KaroLell NPUPOJIHOM CpeJibl;

— pasBUTHe MOTHMBALMKM K 0OyueHWO, CriocOOHOCTell K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHWIO Ha OCHOBe YCBOeHUs 0O0lijeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tipoduisi ¥ HarpaB/IeHHOCTH JabHeNIIero
o0OyueHwUs!.

OOiriee uMCI0 YacoB, OTBeJEHHBIX [JIi W3YYeHHUsS XUMHM Ha YpPOBHe
OCHOBHOTO 00111ero ob6pa3oBaHusi, coctaBsieT 136 yacoB: B 8 kacce — 68 uacos (2
yaca B HeJies10), B 9 Kytacce — 68 yacoB (2 yaca B HeJle/lio0).



COAEPXXAHUE OBYUEHUA

8 KJ/IACC

ITepBoHauya/ibHbIEe XUMUYECKHE TOHATHSA

[Ipegmer xyMuu. Posib XMMUM B KU3HU 4yesioBeKa. XUMUS B CUCTeMe Hayk.
Tema u BemecTtBa. ®Pu3nMuecKrde CBOKWCTBA BelIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAHUS B XMMHUU. UMCThIe BeljeCcTBa U CMeCH.
Crioco0ObI pa3ziesieHydst CMeCei.

ATOMBI M MOJIEKY/bl. XUMHUUeCcKre 37eMeHTbl. CHMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocThlie U C/I0KHbBIe BellleCTBa. ATOMHO-MOJIEKY/ISIDHOE yUeHHe.

Xvumudeckass ¢opmysia. BaneHTHOCTH aTOMOB XUMHYECKUX 3JIeMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOcCWTe/NbHasE aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAUeCKOr0 37IeMeHTa B
COeJMHeHHHU.

KonunuecTtBo BeiiectBa. Moab. MonsipHasi Macca. B3avMOCBSI3b KO/TMUECTRBa,
MacChl U 4YMC/Ia CTPYKTYPHBIX e[uHMI] BellecTBa. Pacuétbl mo dopmynam
XUMHUYECKUX COeIMHEeHUMN.

dusrueckre U XUMUYeCcKue sIBjieHUs1. XUMUYecKasi peaklivsi U eé TIpPU3HaKH.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XuUMHUUYeckue ypaBHeHus. Knaccudukaius
XUMUUYECKUX peakiuii (CoeuHeHNs, Pa3/IoyKeHHs, 3aMeIlleH s], 00MeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMUYECKOW TOCYy/0H, TipaBuiaMu paboThl B jlabopaTopuu U
npréMaMu oOparlrieHust ¢ JlabopaTOpHBIM 000PYZIOBaHUEM, M3yUeHHe W OIMHCaHHUe
Gbu3MUeCcKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BelleCcTB, HabO/ojeHue
¢du3nueckux (riaBeHUWe BOCKa, TasiHUMe JbJa, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XHUMUUeCKUX (ropeHue CBeuu, MpPOKa/MBaHUe
MeZIHOM MMPOBOJIOKH, B3aUMOZEMCTBHE MeJia C KUC/IOTOW) sIBJIeHWH, Hab/roieHre U
OnMCaHWe MPU3HAKOB TMPOTEKAHUsI XMMHUUECKUX peaklui (pas3/jo)keHWe caxapa,
B3aMMO/IENICTBUE CEePHON KHCJIOTBI C XJIOPUOM Oapus, pa3/ioxkKeHUe TUIPOKCHA
Meau (IT) mpu HarpeBaHWU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM coiu Meau (II),
H3ydeHue CIoCOOOB pa3fie/ieHHsI CMecei: C TIOMOINbI0 MarHuTa, (UILTpOBaHHe,
BbIllapUBaHue, AUCTWIISALMS, XpoMaTorpadus, MpoBefieHue OUMCTKU MOBapeHHOM
comu, HabmofeHWe W OMKMCAHWE  Pe3y/ibTaTOB  TPOBEEHUs  OIbITa,
W/UTIOCTPUPYIOLIETO 3aKOH COXPaHEeHWs MacChl, CO3/laHhe MoJiefiell MOJIeKYJT
(LmapocTep>KHeBBIX).

BaxHel1ie npe/iCTaBUTE/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3neMeHT U IpOCToe
BelljecTBO. HaxoxgeHue KucaopoAa B mpupofe, (uU3NuUecKue W XUMUUeCKHUe
cBoiictBa (peakiuu ropeHws). Okcuabl. IlpumeHenue Kuciopoga. CriocoObl



TOJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupozge. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0Po/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peaklyd, TePMOXMMHUYECKHe ypaBHEHWMS,
9K30- WU SHJIOTePMHUYECKHe peakluu. TOIUIMBO: Yrojb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOI0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — sneMeHT M TipocToe BelecTBO. HaxoxkjeHue Bogopoja B
nipupozie, Gu3nMyeckie U XUMHYECKHe CBOWMCTBa, TIPUMEHEeHUe, CII0COoObI
nonyuenus. Kuciotel u conmm.

MonsipHbIii 00bEéM ra30B. PacuéTel 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. BojJa Kak pacTBopuTesb. PaCTBOpBI.
HachbliieHHble M HeHachblllleHHble PacTBOPhI. PacTBOPUMOCTHL BeleCcTB B BOJeE.
MaccoBas 107151 BellleCTBa B pacTBOpe. XUMHUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpOJe U B )KU3HU 4esioBeKa. KpyroBopoT BOAbl B MPUPOZE.
3arpsi3HeHue NMpUpOoAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukaiyss HeopraHuueckux coeguHeHu. Okcuppl. Kiaccudukaius
OKCUJOB:  cosieoOpasyroiijie  (OCHOBHbIE,  KHCJIOTHbIe, amdQoOTepHble) U
HecosieoOpa3yromye. HomeHknaTypa OKcugoB. Pu3snueckre W XAMHAYECKHE
CBOMCTBA OKCHJO0B. [TonyueHre OKCUZOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIENOYM W HepacTBOPUMbIE
ocHOBaHHUs. HoMmeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XHWMUUYEeCKHe CBOWCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaims kuciotr. HomeHknatypa Kucior. @usndeckue U
XMMUUeCKre CBOMCTBa KMCIOT. Psiy akThBHOCTM Meta/uioB H. H. bekeToga.
ITonyyeHue KUCIIOT.

Comu. HomeHnknarypa coneid. Pu3myeckrie U XMMAUECKHEe CBOMCTBA COJIEH.
[TonyyeHue coJsien.

['eHeTHUecKasi CBSI3b MeXX/ly K/laCCAaMU HeOpPraHUUeCKUX COeIMHEHUH.

XumuuecKuti 3KcnepumeHm:

KaueCTBEHHOe OmpeJieJieHUe COoJlepyKaHrsl KMCI0poZa B BO3[yXe, MOyUeHue,
coOupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0poJa, HabstogeHue
B3aMMO/IeMCTBUSI BeIlleCTB C KMUCJIOPOAOM M YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHusl ropeHusi (Mo)kapa), O3HaKOMJIeHWe C o0OpasllaMu OKCHAOB U
OlMCcaHuWe WX CBOWCTB, TOMy4YeHWe, coOMpaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJiopoJa (ropeHue), B3auMOZieMcTBUe Boopoja C okcugom Mmeau (II)
(BO3MOXXHO MCIO/b30BaHUe BUjleOMaTepuanoB), Hab/ojeHne 00paslioB BellecTB
KOJIM4ecTBOM 1 MoJib, UCCe/joBaHHe 0COOEHHOCTeM pacTBOPEHUs BeleCTB C
pas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MacCCOBOM [I0JiIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJIbI C MeTas/ylaMuy
(HaTpyeM U KaibliueM) (BO3MOXXHO MCIIO/Ib30BaHUEe  BH/eOMaTepHasoB),



WcciejoBaHe 00paslloB  HEOpraHW4YeCcKHWX BeI[eCTB Pa3/IMyHbIX  K/IacCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpacKy WHAWKATOPOB B pacTBOpax KUCJIOT U Iresiouel,
v3yueHue B3aumojielcTBUs okcuzaa Meau (II) ¢ pacTBopom cepHOUW KHMC/IOTHI,
KUCJIOT C MeTa/laM{, peakLud HeuTpaau3alyy, I0JydyeHre HepacTBOPUMBIX
OCHOBAaHHWW, BBITECHEHHE OJHOr0 MeTasjla APYTMM M3 pacTBOpa COJIU, PeLleHUe
9KCIepUMeHTalbHbIX 33Jau 10 TeMe «Ba)kHellllMe KiacChl HeOpraHUueCcKUX
COoeIMHEHUI».

Ilepuoguveckuii 3akoH u Ilepuosgnueckas cucremMa XHUMHUYECKHX
emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHUUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiui

[TepBble MOMBITKA KAACCU(UKALMM XUMUYECKUX 371eMeHTOB. [loHaTthe o
Ipymmax CXOJHBbIX 37eMeHTOB (IIleJIOUHble M ILjeJI0YHO3eMeslbHble MeTasllbl,
rajloreHbl, UHEPTHbBIE Ta3bl). DJIeMeHThI, KOTOpble 00pa3ytoT aMbOTepHbIe OKCU/IBI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [lepuoanueckasi cuCTeMa XMMUUECKUX 371eMeHTOB [].
. Menpeneera. KopoTkonepuojHass M UIMHHONEpUOJHAs  (POPMBI
[Teprognueckoy cructembl xumuueckux 3jeMeHToB 1. YI. MenpgeneeBa. Ilepuoabl
v rpymnnbl. PuUsrueckur CMBICA TOPSAKOBOIO HOMeEpa, HOMEpOB Mepuoja u
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sziep. M30Tornbl. D/1eKTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Teprognueckori cuctembl [. U. MenpaeneeBa. XapakTepUCTUKA XWMHUUYECKOTO
37IeMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [1. Y. MeHieneeBa.

3aKOHOMEPHOCTH HW3MEHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB MO FPYIaM U Mepruoiam.

3HaueHue [Teprogrueckoro 3akoHa U Ileprogrueckor CUCTeMbl XUMHUYECKHUX
3JIEMEHTOB [/Isl pa3BUTHSI HayKd W TpakTUKW. [. V1. MeHpeneeB — yuyéHbld U
rpakJjaHuH.

XvMmuyeckas CBsi3b. KoBasieHTHasi (MOJiipHass W HEMOJISIPHAasi) CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTh XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenp  okucsieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakKLvU.
ITponjeccel OKuCIeHYs U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTa//IOB W HEMeTa/l/IoB, B3auMOJeNCTBUe
TMIPOKCH/JA I[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, IMpOBeJeHHUe OIIbITOB,
V/UTIOCTPUPYIOLIMX ~ TIPUMEPBI  OKUCJ/IUTeTbHO-BOCCTAHOBUTE/IBHBIX — peakLui
(ropeHue, peakLiUM pas3/ioKeHUsi, COeJUHEHNS).

MescnpeomemHble ces3u



Peanu3aiuss MeXrpeJMeTHbIX CBs3€M TIPM U3yYeHUHM XUMHUKA B 8 Kjacce
OCYIIIeCTB/ISIETCSI 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HAayUYHbIX
TOHATUM, TaK Y TIOHATUM, SB/SIOIIUXCS CUCTEMHBIMU [/ OTAeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIA (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoAUYHOCTb, HabsoeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHre, MO/le/ib, SIBJIEHUE.

®u3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW[,
W30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUU 3apsif], BelleCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pu3uueckve BeTMUMHbBI, eIUHHULIbI
r3MepeHus, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHLIe.

Buosorus: doTocuHTes, AbIXxaHue, brocdepa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIUBO, BOJHbIEe PeCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUecKas peakius

[Tepromnueckuii 3akoH. [lepuoanueckas cucTeMa XMMUUECKUX 371eMeHTOB /1.
. MeHngeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TMEePBbIX TPEX TIepUOJIOB, Ka/usl, KaJbLUs U UX
COeIMHEHVWA B COOTBETCTBUM C TIOJIO)KeHHeM »3jeMeHTOoB B [lepuoguueckoiu
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BellecTBa: BUJbl XUMWYECKOW CBSI3W. THIbI KPUCTa/ITMYECKHUX
PeIIéTOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIAa KPUCTA/VIMUECKOU pPelléTKU 1
BU/Ia XUMUUECKOM CBS3U.

Krnaccudukaiiusi ¥ HOMeHK/IaTypa HeopraHuueCckKux BelecTB. XUMHUecKue
CBOMCTBA BeIeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjaccaM HeOpraHhuueCcKux
CcoeIMHEHWI, TeHeThYeCKasi CBSI3b HEOpraHUUeCKUX BeleCTB.

Knaccudukaiys XMMUUeCKHUX peakiui 10 pa3/IMuHbIM MpU3HaKaMm (10 YKuCIy
YW COCTaBy YuaCTBYIOL[MX B peakLUU BeIlecTB, MO TeryioBoMy 3(deKkrty, To
V3MEHEeHHUIO CTelleHell OKUC/eHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTajau3aTtopa). JK30- U SHA0TepMUYeCcKUe peakiiu, TePMOXUMHUUeCKue
ypaBHeHUs.

[ToHATHE O CKOPOCTH XUMHUeCKOW peakijuu. [ToHsTve 006 oOpaTUMBIX |
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [TOHsiTHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusx. [lonarue o katanmuse. [ToHATHe O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMSAIOIME HAa CKOPOCTb XWMHWYECKOW peakiuyd W T[0JI0KeHUe XUMHUYeCKOro
paBHOBeCHUSL.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE — Peaki[uM,  3/IeKTPOHHBIM  GasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocrags/ieHne ypaBHEHUU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCI0Jb30BaHUEM  MeTOoJa
3JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPO/IUTAYECKON AUCCOMAIIMM. DMeKTPOIUThI U He3JIeKTPOJIUTHI.
KaTuoHbl, aHWOHBI. MexaHU3M [UCCOIMAllMM BelleCTB C pa3/MUYHbIMU BUAAMU
XUMUUecKou cBsizu. CremneHb Arccoruaiyi. CrUibHbIe U C/labble 3/IeKTPOJIUTHIL.

Peakiivy MIOHHOTO 0OMeHa. Y C/IOBUSI TPOTeKaHUsl peakliiii HOHHOTO 0OMeHa,
TO/IHbIE M COKpaIll[éHHble HOHHBbIEe ypaBHeHUs1 peakiuil. CBOWCTBa KHCJIOT,
OCHOBaHWUM U cojiei B CBeTe TMpeJACTaB/leHUH 00 3IeKTPOTUTUUECKOU
aucconualu. KauectBeHHble peakijuv Ha UOHBI. [ToHATHE O TU/IPOJIM3e COMei.

Xumuueckutl 3kcnepumeHm:

O3HAaKOMJ/IEHHE C MOJENSIMH KPUCTA/NTHUECKHUX PpeIéToK HeopraHWuueCcKuX
Bell[eCTB — MeTa//IOB U HeMeTa/sioB (rpaduTa U asMasa), C/I0XKHBIX BellleCTB
(x/iopyga HaTpusi), UCCAeOBaHUEe 3aBUCUMOCTU CKOPOCTH XMMMUYECKOU peakluu
OT BO3[IeACTBUSI Ppa3/UUHBIX (DAKTOPOB, MCC/Ie[OBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB BeIll[eCTB, TIpoliecca AWCCOIMAlAA KHMC/IOT, IIe/ioueid U Ccomeu
(BO3MOXKHO  WCIIONb30BaHWE BHUJIEO MaTepuasioB), TIPOBe/leHHWe  OINbITOB,
W/UTIOCTPUPYIOIIINX ~ TIPU3HAKKW  TIPOTeKaHWs  peaki[iii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajika, BbiJesieHWe Ta3a, oOpa3oBaHWe BOZbl), OIBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEIBHBIX  peakI[uit
(ropeHue, peakluyd pa3/iO’KeHUs], COeJJMHEHUs), paclio3HaBaHUe HeopraHUuveCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakluii Ha HWOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/Jay.

HeMeTa/ibl U UX COeAMHEHUSA

OOijasi  xapakTepucThKa TasoreHoB. OcCOOeHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHuWe U (PU3MUeCKre CBOMCTBA IMPOCThIX
Bel[eCTB — TrajoreHoB. XWMHYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aUMO/IeMCTBHE C MeTa/l/laMH, HeMeTa/l/laMH, IijejiouaMu). XJIOPOBO/IOPOZ,.
ConsiHasi KMC/I0Ta, XMMUYeCKHWe CBOMCTBa, ToJiyyeHUe, TpuMeHeHue. [leiicTBue
XJiopa U XJIOPOBO/JIOPOJia Ha OpraHu3M 4ejioBeKa. BakHeiillve XJI0puAbl U UX
HaxoKJeHue B TIPUPOJeE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble cTereHU okuciaeHus. CtpoeHue U ¢ur3MUeckue CBOMCTBA
TIPOCTBIX BeleCTB — KUC0PO/ia U cepbl. AJIJIOTPOIHbIe MOAU(PUKALIMMA KUCI0POa
U cepbl. XuMHUUeckrde CBOWCTBa cepbl. CepoBOJOpPOA, CTpOeHHe, (pu3nyeckrie U
XUMUUecKre cBobicTBa. OKCHU/IbI Cepbl Kak MpeJCTaBUTeNM KHUCIOTHBIX OKCHU/IOB.
CepHass KHC/IOTa, GU3NUECKHe W XUMHUeCKWe CBoMcTtBa (oOmue Kak
Tpe/iCTaBUTessI  Kjacca KUCIOT W crieluduyeckre). XuUMUUeCKUe peakluy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO criocoba ToJ/iyuyeHrsi CepHOW KHUCJIOTHI.
[TpumeHeHUe cepHOU KUCI0ThI. COMM CePHOM KHCIOThI, KaueCTBeHHasl peaki[ys Ha



cysbar-uoH. Haxoxk/ieHre cepbl U e€ coelMHEHWW B mpupoje. XUMUYeCcKoe
3arpsisHeHHe OKpY’Karollleld Ccpefibl COeJMHEeHUsIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero rpeAoTBpalLeHusl.

OO61ast xapakTepucTuKa 3/eMeHTOB VA-rpymmnbl. OcobeHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTereHU OKUCJ/ieHUs. A30T, paclpoCTpaHeHue B TMPUPO/E,
(dur3nueckue U XMUMUUeCcKue CcBoMcTBa. KpyroBopoT a3oTa B ripupoje. AMMUaK, ero
¢du3rueckre U XMMUUeCKHe CBOMCTBA, MoiyueHre U mpuMeHeHre. Coid aMMOHWMS,
UX (u3nyeckue U XMMHUYeCKue CBOMCTBa, puMeHeHUe. KauecTBeHHasi peakijusi Ha
VOHbl aMMOHUS. A30THasi KMCJIOTa, eé moJjiyueHue, (U3nueckrue U XUMUUeCKue
cBoiicTBa (0OluMe Kak TMpeAcTaBUTeNsT Kjaacca KUCIOT W creLuduueckue).
Wcnonb30BaHMe HUTPATOB W COJed aMMOHUSI B KayeCcTBe MUHepabHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeJUHeHUSIMU a30Ta
(KMCTIOTHBIE [TOXAW, 3arpsi3HeHWe BO3/yxa, TOYBbl W BOA0EMOB). Docdop,
a/uiIoTponHble Mogvdukaimu ¢ocdopa, usrueckue U XMMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dochopHasi Kuciora, (pusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyueHue. Vcrosb3oBanue hocdaToB B KauecTBe MUHEPAIbHBIX y100peHUH.

OOb1jasi xapakTepucThKa 31eMeHTOB [V A-rpymmbl. Ocob6eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHUWsl.  YTJIepoZi,  a/yIOTPOITHBIE
Mou(dUKaLUM, PpacrpocTpaHeHWe B TpUpojie, (U3MUeckue W XHUMHYECKHue
cBoricTBa. Ajcopbuusi. KpyroBopot yriepoga B nipupojie. OKcUpl yriaepoja, ux
¢u3nueckue W XUMUUYECKUe CBOMCTBA, /[eMCTBHE HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuuecKre TpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IWMara, ITapHUKOBBIN
3¢ deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBA,
mojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHAaT-HOHBI.
Wcnonp3oBaHue KapboHAaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeThCKOM
XO035UCTBe.

[TepBoHauasibHBIE TIOHATHSI 006 OpraHUUeCKUX Bell[eCTBax KakK O COeUHEHUsIX
yrjepoja (MeTaH, 3TaH, STUJIeH, alleTUieH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[Ipypo/iHble WCTOYHWMKH YIJIEBOOPO/OB (Yyrojib, TMPUPOAHBLIM Ta3, He(Th),
MPOAYKTbl WX TlepepaboTKu (OeH3WH), UX poyib B OBITY W TPOMBIILJIEHHOCTH.
[ToHsiTe 0 GMOOrMUeCKH BaXKHBIX Bell[eCTBax: XUpax, Oeskax, yrjieBojax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JUHCTBO OpraHUUeCKuxX |
HeopraHWYyeCcKrX COeJJMHeHHUH.

KpemMHui, ero @usnueckhe UM XHMHAUECKHe CBOWMCTBA, TIOJlyYeHUe U
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupojie. OOiue mipeactaBieHust 00
okcuge kpemHus (IV) u kpemHueBour Kuciote. CAIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIILJIEHHOCTH. Ba)kHelilllne CTpOUTe/bHbIEe MaTepUasbl: KepaMuKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keme300eToH. ITpobiemMbl 6e30MacHOTO MCIIOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NMOBCEJHEBHOM YKU3HHU.

Xumuueckuii 53KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHWYeCKUX BEIeCTB, CBOWCTB COJISTHOW KHCJ/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX PeakKlii Ha XJIOPUA-MOHBI U HaO/MoieHre TIPU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpakarollve (QU3nuyecKhe U XHUMUUYECKWe CBOWCTBA
raJloreHoB M WX COoeJJMHeHWM (BO3MOKHO WCIOJIb30BaHWE BH/leOMaTepyasioB),
O3HakoMm/ieHHe C oOpa3ljaMu XJIOpUZAOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obOpasijamu  ceppl W €€  coefUHEHUSIMH  (BO3MOXKHO  HCIIO/Tb30BaHUE
BH/leOMaTepuasioB), HabmroieHre Tipoliecca oOyTIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHUe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KUCJ/IOThI, IPOBeZIeHe KaueCTBeHHOU peaKIiy Ha CyJib(har-
WOH U HabsrofieHWe TIpu3HakKa eé TMpOTeKaHUs, O3HaKOMJieHHe C (PU3NUYeCKUMHU
CcBOMCTBaMHU a3oTa, ¢ocdhopa M UX coeAuHEHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepuasioB), obpa3ijaMu a30THbIX U (HochOpHBIX yA0OpeHUi, TonyUyeHue,
cobupaHye, paclio3HaBaHWe U U3ydYeHWe CBONCTB aMMHaka, IIpOBefieHHe
KaueCTBEeHHbIX peakl[Mii Ha UOH aMMOHHUs U ¢docdaT-uoH U u3ydeHue MPU3HAKOB
WX TMPOTeKaHWsl, B3aMMO/IEMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C M€/IbIO
(BO3MOYKHO WCII0/Tb30BaHue BU/leOMaTepUasioB), r3yueHue Mojenemn
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, ¢y/iepeHa, O3HaKOMJIEHHE C
TIpOL[eCCOM  aZicopOIy  pacTBOPEHHBIX BeIeCTB AKTUBUPOBAaHHBIM YIJIEM U
yCTPOMCTBOM TMPOTHUBOTrasa, MojiydeHue, cobupaHre, pacrio3HaBaHUe U U3yueHue
CBOMCTB YT/IEKHC/IOTO ra3a, MpoBe/leHre KaueCTBEeHHbIX peakivii Ha KapboHaT u
CUUKAT-UOHbl W HW3yueHWe TPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHWe C
TIPOJIyKLIMeld CUJIMKATHOW TPOMBIIIJIEHHOCTH, pellleHrne SKCIepUMeHTaIbHbIX
3ajia4 Mo TeMe «BakHel11e HeMeTalJIbl U UX COeJJUHEHUs».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepUCTHKA XUMUUECKUX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUH
X TonokeHusi B Ilepuopnyeckor cucrteMe XWMUYeCKux »3jeMmeHtoB 1. .
MenpesnieeBa U CTpoeHuss aTtoMoB. CTpoeHre MeTa//iIoB. MeTa/yinueckas CBsI3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  pelléTka.  JDJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasioB. @u3nUeckre U XMMHUeCKWe CBOMCTBa Meta/uioB. Obiiue
Criocobbl TIo/TyYeHUss MeTaiioB. [IoHATHE O KOPPO3WM MeTajyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTaib, YyryH, AHOPaJOMHHUMH,
O6poH3a) U UX TIpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlesiouHbIe MeTa/ibl: MOJIOKeHHWe B [leproguueckor cUcTeMe XUMUYECKHUX
snemeHToB /1. VI. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi U Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanus. [IpuMeHeHMe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[ITesiouyHO3eMe/ibHbIE MeTa//Tbl MarHUM W Ka/lbLiUK: TOJIO)KeHHWe B
[Tepuognyeckor cucteMe xumuueckux snemeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/leHue B ripupoe. Prusnueckre U XUMUYeCKUe CBOMCTBA MarHus
U Kajabuus. BakHelillive coeivHeHUs] KanbLusi (OKCUA, TUAPOKCU[, COJIK).
JKécTkoCTb BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.

AsroMuHUN: TIoJIoKeHWe B [leprorueckon cucTeMe XUMUYECKHUX 3/IEMEHTOB
. W. MenpeneeBa, cTpoeHWe aTtoma, HaxoxzeHue B npupoje. dusnueckve u
XUMUYeCcKre CBOMCTBA atOMUHHUSA. AM(OTepHble CBOKMCTBA OKCHU/A Y TUIPOKCHA
A/TFOMUHUSL.

Kene3o: nosoxxenue B Ilepuoguueckon cructeMe XMMUYECKUX 371eMeHTOB /1.
N. MeHnpeneeBa, CTpoeHWe aTroMma, HaxoXJeHue B Iipupoge. dPusnueckue U
XUMHUYeCKre CBOMCTBa »kese3a. OKCU/bI, THAPOKCH/IBI U o kese3a (1) v xkene3a
(ITI), ux cocras, CBOMCTBA U MOTyUYeHHE.

XumuuecKutl 3KcnepumeHm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/uIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, U3yueHWe  pe3y/bTaTOB KOPPO3WHM  MeTa/VIOB  (BO3MOJKHO
WCTI0/Ib30BaHWe BUleOMaTepHasioB), OCOOEHHOCTeM B3auMMOIEMCTBUS OKCH/A
Ka/JbLlid W HaTpUs C BOJOU (BO3MOXKHO WCIIO/Ib30BaHHE BH/leOMaTePUasoB),
WCCJleJOBaHe CBOMCTB >KECTKOW BOJIbI, MPOLIeCCa TOPEeHUs »Keje3a B KUCI0poJe
(BO3MOXXHO  HCIIO/Ib30BaHWE  BUJleOMaTepPUa/iOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHbIX peakl[iid Ha WMOHBI: MarHusl, Kasablys, aJtOMUHUS, 1[MHKA, >Keje3a
(II) u >xkene3a (III), mequ (II), HabrOZEHME W OTHCaHKWEe TIPOLIECCOB OKpAIIUBAHUS
IJlaMeHU WOHAaMU HaTpus, Kaausd W Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAIOB), UCC/Ie/JoBaHe aM(OTePHBbIX CBOWMCTB TMAPOKCHU/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellieHre SKCIIepMMeHTa/IbHBIX 3a/iau Mo TeMe «BakHeuime
MeTasulbl U UX COeJUHEeHUS».

XuMuUsA U OKpYy)Karwlias cpeja

BewectBa 1 maTepuasnbl B TIOBCEJHEBHOM >KU3HU 4YesioBeKa. be3omacHoe
WCTI0/TIb30BaHKe BeIeCTB U XMMHYEeCKUX peakluii B ObiTy. [lepBasi Tomolib Tpu
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XvMHUYecKoe 3arpsi3HeHHe OKDY’Karollen cpefbl (TipefienbHasi [JOMyCTUMast
KOHL[eHTpaLus Belects, aanee — [11K). Posib XviMuy B pellieHUH 3K0JI0TAYeCKHX
nipobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydyeHre 00Opas3ijoB MaTeprasoB (CTEK/I0, CTUIaBbl METaJ/IOB, TOJMMepHbIe
Marepua’ibl).

Mesicnpeomemmble cesizu



Peanu3zaliiss MeXXIipeJIMeTHbIX CBsi3eld TIpU W3yueHHWHM XWMHUM B 9 Kiacce
OCYIIIeCTB/ISIETCSI 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HAayUYHbIX
TIOHSTUH, TaK W TIOHATHUM, SB/SION[AXCS CUCTEMHBIMM JIJI1 OT/Ie/IbHBIX TPe/IMEeTOB
€CTeCTBEHHO-Hay4YHOTI'0 1JUK/Ia.

OO01ire ecTeCTBeHHO-HayuHbIe TOHSITHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epUoJUUIHOCTb, Hab/oeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, HW3MepeHue, MO/ie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOIOTUs, MaTepHaJIbl.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYKJIUJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, 3/AeKTPUUYECKWW 3apsifi, MNPOBOJHUKHU,
TOJIyTIPOBOJJTHUKH, — AUSJIEKTPUKH, (POTO3/IeMEeHT, BelleCcTBO, Teno, OO0BEM,
arperaTHoe COCTOSIHME BeLeCTBa, Ia3, paCTBOP, PACTBOPUMOCTb, KpUCTa/IAYecKas
pelléTKa, CIijiaBbl, (PU3nMUecKre BeSWUUHbI, €JIUHULIbI U3MepeHusi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CoHLIe.

buonorusi: dboTocuHTe3, JbixaHue, O6uocdepa, sKOCHCTeMa, MUHepabHbIe
yI00peHusi, MUKPO3JIEMeHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BeIllleCcTBa.

leorpadusi: atmocdepa, ruapochepa, MuHepaabl, TOPHbIe TOPO/bI,
T10Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUSA IIPOI'PAMMBI 11O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOTPaMMbI OCHOBHOTO  00II[ero
oOpa3oBaHUsI JOCTUTAlOTCS B Xofe OOydyeHMs XMMHH B eJWHCTBe yuyeOHOU M
BOCTIMTAaTe/TbHOMU /IeATe/TbHOCTH B COOTBETCTBHUH C TPAZMIIMOHHBIMU POCCUHUCKUMH
COLIMOKY/IbTYPHBIMM U AYXOBHO-HPAaBCTBEHHBIMHM I1I€HHOCTSIMU, TIPUHATHIMH B
oOIriecTBe MpaBW/aMM W HOPDMAaMU TIOBeZieHWs] W CIIOCOOCTBYIOT TIpoljeccam
CaMOTI03HaHUSI, CAMOPA3BUTHS U COL[MA/IM3aLM 00yUaroLuXCsl.

JINUHOCTHBIE ~ pe3y/lbTaThbl  OTPaKAlOT  TOTOBHOCTH  OOYYarOIMXCS
DYKOBOZICTBOBaTbCSI CHCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OpHEHTalui |
pacIiliMpeHye OrbITa /IesiTeTbHOCTH Ha eé OCHOBe, B TOM UKCJ/Ie B UaCTH:

1) naTpuOTHYECKOr0 BOCITUTAHMSI:

I[eHHOCTHOT'O OTHOIIIEHHSI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
¥ HayyHOMY Hac/Ie[IUi0, TIOHUMaHUSl 3HAUeHUs XUMUUEeCKOW HayKu B >KU3HHU
COBpeMeHHOro 00IIecTBa, CIIOCOOHOCTH B/aJeTh AOCTOBEpHOM WHGopMalyei o
Tepe/OBbIX JOCTKEHUSIX M OTKPBITUSIX MHDOBOM U OTeueCTBEeHHOW XHMHUH,
3aMHTEPeCOBAaHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaX/JaHCKOr0 BOCTIMTAHUA:

TIpe/ICTaB/IeHUsT O COLMAJBHBIX HOpMax M TMpaBWaX MeXIMYHOCTHBIX
OTHOILIEHW! B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0011[eCTBEHHO
MoJIe3HOM,  ydyeOHOMCC/eOBaTeNbCKOW, TBOPYECKOM U APYyrUX  BUZAAX
JesiTe/IbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM [ieATelbHOCTH TIpU
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeNbHBIX 3aZlau, BBIMOTHEHUA XUMHUECKUX
9KCTMepPUMEHTOB, CO3/lJaHUU yueOHbIX MPOEKTOB, CTpeMJIeHHsl K B3aMMOIIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpOljecce 3TOW YueOHOH [esiTe/IbHOCTH, TOTOBHOCTH
OlleHHMBaTh CBOE TIOBeJeHWe W TIOCTYIIKM CBOMX TOBapuiled C TIO3ULUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHUSI MTOC/Ie[ICTBHUM MOCTYITKOB;

3) 1{eHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33peHUYeCKHe TIPe/ICTaB/IeHUs] O BeI[eCTBe W XUMHUUECKOW peakIWy,
COOTBETCTBYIOII[i@é COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd U COCTaB/ISIOIIHE
OCHOBY [jisi TIOHUMAaHUsI CYIL[HOCTA Hay4YyHOW KapTWHBI MUpa, IMpeACTaBieHus: 00
OCHOBHBIX 3aKOHOMEpDHOCTSIX Ppa3BUTUSI TIPUPOJbl, B3aMMOCBSI3IX UesioOBeKa C
TIPUPOTHOM Cpefiol, O PO XMMHH B ITO3HAHWUHU 3TUX 3aKOHOMEPHOCTeH;

To3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TIOJyueHHe HOBBIX 3HAHUU 10
XUMHH, HeoOXouMble /i1 OObsICHeHHWs Ha0JIr0/laeMbIX TIPOI|ECCOB W SIBJIEHHH,
ro3HaBaTe/bHOW, UHGOPMAI[MOHHOW U UWTaTelbCKOW KYJbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMU TEKCTaMH, CITIPaBOYHOM



UTEepaTypoy, [OCTYNHbBIMA TeXHUYECKUMU CpeACTBaMU HH(OPMalLMOHHBIX
TeXHOJIOTHU;

UHTepeC K OOyueHUI0 M TI03HaHWIO, J1H0003HATENbHOCTh, T'OTOBHOCTb U
CocoOHOCTE K camoo0Opa3oBaHHIO, TPOEKTHOM W HCC/Ie[0BaTe/IbCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTH W YPOBHS O0OyueHUs B
Jla/IbHeMIIIeM;

4) ¢popMupoBaHus Ky/IbTYPbI 3i0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3[J0POBBI0, YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 ’KW3HH, OCO3HaHWE TOCeCTBUN U
HeTpUsiTHe BpeAHbIX NpUBbIUeK (YrIoTpebsieHus aJKorosisi, HAPKOTUKOB, KypeHHs),
HeobxomuMocTh  coO/fo/leHrs  TIpaBU/  0e30MacHOCTM TP OOpallleHud ¢
XUMHUUECKUMU Bell[eCTBaMH B OBITY U peanibHOM >KU3HY;

5) TPyAOBOro BOCIUTAHMS:

VHTEepeC K MPakKTUUueCKOMY U3yUeHHUI0 TIpodeccuil U TpyJja pa3IMyHoro poja,
yBaKeHHe K TPYy/y W pe3y/bTaTaM TPY/0BOH JesiTelbHOCTH, B TOM YHC/Ie Ha
OCHOBEe TpUMEHEHHs TIPeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPaeKTOPHUH TPOJ0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeH,
yCrelHoi npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aZIalITUPOBAThCS B TPO(eCCUOHAILHOU Cpe/e;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpoJie KakK HCTOUHHUKY
)KM3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHUe LeHHOCTH 3/J0POBOTO U
Ge3omacHoro o6pa3a J>KM3HW, OTBETCTBEHHOE OTHOIIeHWe K COOCTBEHHOMY
bu3MUeCcKOMy U TICUXUYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roZieHus
ripaBW/I 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BelljeCTBaMHU, a TAKXKe B CUTYaLUsX,
YTPO’KAOIIUX 3/IOPOBbIO M YKU3HU JTIOZIeH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHMS, TO/ydaeMble MMPH M3yUeHWH XUMUH, [/
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karollel TPUPOJHOM CpeJioM, [1Jisl TTIOBbILLIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYphbl, OCO3HaHHUSl TI/7I00a/ibHOTO  XapakTepa
9KOJIOTMYECKUX TIpo0sieM U TyTel UX pellleHus] MOCPeJiICTBOM MeTO/I0B XUMUH,
9KOJIOTMYECKOT0 MBIIILIeHHUs], YMeHHs pyKOBO/ICTBOBAThCSI UM B TI03HABATe/IbHOM,
KOMMYHUKATUBHOM Y COLIMA/TbHOM TIPAKTHKe.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarpeiMeTHBIX pe3y/JbTaTOB BBIJENSIOT 3HAUWMble ISl
dbopMUpOBaHHs MHPOBO33peHHsI OOIlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIDUHLIUI, TUIOTe3a, (akT, CUCTeMa, MPOLecC, SKCIIepUMeHT U [IPyroe.), KOTOpbIe
WCTIOJTb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TpegMeTax W TIO3BOJISIIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBAThH Tpe/CTaBlIeHWe O LieJIOCTHOU



HayyHOUW KapTWHe MUpa, ¥ YHUBEpCabHbie yueOHbIe /efCTBUS (TT03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE, PeTy/sTHBHbIE), KOTOpble obecreunBaloT (opMHUPOBaHKE
TOTOBHOCTH K CaMOCTOSITEe/IbHOMY TIJITAHMPOBAHUIO M OCYIIECTBIEHHIO ydeOHOM
JiesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe JeiCTBHS

Ba3oBble loruyecKue AeiCTBHs:

yMeHUSI WCII0Mbh30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUsS] TIPU OCBOEHUH
3HAHWH: PACKPbIBAaTh CMBIC/I XMMHUECKUX TIOHATUN (BBbIAEISATh WX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C APYTMMH TOHSTHUSIMH), WCIIOIb30BaTh
TIOHSITHUS /1J1s1 0ObSICHEeHHS OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U
KpUTEpUH /IS K/IaCCUMUKALIMA XUMUUYECKUX BEIIeCTB U XUMHUECKUX PeakIiuH,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/[CTBEHHBIE CBS3U MEXIy OOBEKTaMH W3yueHWUs,
CTPOWTH JIOTUUECKHE pacCyXAeHus (MHAYKTUBHbIE, feyKTUBHBIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHS;

yMeHWe TIpUMEHSITb B TIpOI[ecce TI03HAHWS IIOHATHS (TIpeJMeTHbIe U
MeTaripe/iMeTHbIe), CHMBO/IMYeCcKre (3HAaKOBbIE) MO/Ie/i1, UCT0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IIMPOKO MPUMeHsIeMble B XUMHUHM MOZe/bHbIe TIpe/iCTaB/IeHUs —
XUMUUeCKWY 3HaK (CUMBOJI 3jIeMeHTa), XUMuueckas ¢(opMyia W ypaBHEHHe
XUMUUECKOM peaki[iy — MpHU pelleHnH yuebHO-TI03HaBaTe/IbHbIX 3a7iau, C yUETOM
TUX MOJIEJIbHBIX TIPe/ICTaB/IeHU BBISB/IATL U XapaKTepHU30BaTh CYIIleCTBEHHBIE
TIPU3HAKU U3y4YaeMbIX 00beKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BLISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTUBOPEUMS B M3yUaeMbIX TIPOLleCcCax U SIBJIeHUSIX.

Ba3oBble Ucc/1ejoBaTeIbCKUe JeiiCTBHSA:

yMeHUe WCII0/Ib30BaTh TOCTaB/eHHbIe BOMPOCHI B KauecTBe WHCTPYMeEHTa
MO3HaHWS, a TakKe B KadyeCTBe OCHOBBI /s (DOPMUDOBAHUSI TUIIOTE3bI TI0
TIPOBEPKeE TPaBUJILHOCTU BbICKA3bIBAEMBIX CYKIEHHM;

nproOpeTeHre OMbITa [0 TUIAHUPOBAHHWIO, OpraHW3alldd W IIPOBEI€HUI0
yUeHHYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/ogaTh 3a XOZOM Ipoliecca,
CaMOCTOSITe/TbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 000OIeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM ITPOBE/IEHHOIO OIbITa, UCC/Ie/IOBAHUS, COCTaB/ISATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHUe BbIOMpaTh, aHa/JW3UPOBaTh W UHTEPNPeTHPOBaThH HWH(OPMAIUIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaBIeHUs], TIOTyuaeMyt0 U3 pa3HbIX WCTOUHUKOB
(HayyHO-TIOMYJIIpHasi JUTepaTypa XUMHUYECKOTO COj/iepXKaHHsi, CIPABOYHbIe
rmocobusi, pecypcbl VIHTepHeTa), KPUTUYECKH OLIEHWBaTh TNPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OPMaLUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTOZbl M 3allpOChl TPHU TOHCKe U 0TOope
vHGOpMAaI[Mi W COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX /Ji BbITIOJHEHUS
yueOHbIX Y MO3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO THUIIa, IPUoOpeTeHre OMbiTa B
0o0/acTd  WCTIOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
oBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHMs PA3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMAaIBHYIO (hOpMy TpezcTaBieHus: MH(GOpPMAaLUK U
WJUTIOCTPUPOBaTh pelllaeMble 33/lauyd  HeCJ0XKHbIMA CXeMaMH, /JuarpaMmMamu,
apyrumu (hopMamu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHUWe UCTOoJb30BaTh M aHaAM3UpOBaTh B TIporjecce yueOHOW U
WCCIeJOBAaTe/IbCKOM /leATe/TbHOCTH MH(OPMAILUI0 O BAUSHUM MPOMBIIIIEHHOCTH,
Ce/JIbCKOr0 XO03siCTBA M TpaAHCIIOpPTa Ha COCTOSIHWE OKpY»Karollieill TpPUPOIHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe JeCTBHUS:

yMeHHUs 3aJaBaTh BOINpOChl (B XoJe Auanora U (W) AUCKYCCUM) MO
cyliecTBy  oOcykgaemoil  Tembl, (OPMYJIUPOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/I0KeHHOM 3a/1auy;

yMeHUsT  TIPeACTaB/ATbL  TOJy4YeHHble  pe3y/bTaThl  I03HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX M THUCbMEHHBIX TeKCTaxX; JejlaTh I[Ipe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYECKOr0 SKCreprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/Ie/JOBAHKIO CBOMCTB BellleCTB, yueOHOTO TIPOeKTa);

yMeHUss y4eOHOrO COTPyAHAYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HaBaTeJIbLHOM U MCC/Ie[ioBAaTeIbCKOW  JesiTeIbHOCTU TP pellleHuun
BO3HUKAKIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB M COrJiIaCOBaHUS
no3uruk (06Ccy>kaeHusi, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJUHAIUSA
COBMECTHBIX [IeWiCTBUM, OIpe/le/leHe KPUTepHEB TI0 OLeHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynissiTUBHBbIE YHHBeEpCa/IbHbIE YueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITe/IbHO OIfpefe/isiTh LieJid JesaTe/bHOCTH, TJIaHMPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BBIOMpaTh Harbosiee 3deKTHBHBIE CITOCOOLI pereHus] yueOHbIX 1
Mo3HaBaTe/bHbIX 33Jjlay, CaMOCTOSITE/IbHO COCTaB/ISITh WM KOPPEKTHUPOBAaTh
TIpe/IJIOKeHHbIA aZrOPUTM  /IeCTBUM TIPY  BBIMIOJIHEHWW 33JlJaHUd C  yuéTOM
TI0/yueHus] HOBBIX 3HaHWW 00 M3yuaembIx 0OBEKTaxX — Bell[eCTBaX W peaKlusX,
OlLIeHMBaThb COOTBETCTBHE TI0JIyUeHHOTO pe3y/ibTaTa 3asiBIeHHOW Lje/ik, yMeHHe
WCT0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCThI, TIpe/jjlaraeMble B yCJIOBUU 3alaHUM.

IMMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeIMeTHBIX pe3y/JbTaTOB TI0O OCBOEHHIO 00SI3aTe/IbHOTO
Co/lep>KaHMs, YCTAHOBJIEHHOTO /JaHHOW deaepanbHO paboueil IpoOrpammoi,
BbI/IE/ISIFOT: OCBOEHHble O0YyYaroIMMUCS HayuHble 3HaHWS, YMEHUsI U CI0COOBI



JnercTBUM, crenuduueckue s TIpeAMeTHON 00macth  «XUMMs», BH/IbI
JleATeJIbHOCTU IO  TIOJlyUeHWH0 HOBOTO  3HAHHWsA, €ro MWHTeprpeTaluHy,
1ipeoOpa30BaHMI0 U MPUMEHEHUIO B Pa3/IMUHBIX YUeOHbBIX U HOBBIX CUTYal[UsIX.

K koHIly o0yueHusi B 8 Kjacce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCsS YMEHHI:

® pacKpbIBaTb CMBICJI OCHOBHBIX XMMHUECKUX TMOHATUM: aTOM, MOJIEKYJIa,
XUMHUYECKUM SJIEMEHT, TPOCTOe BeIeCTBO, CJIOXKHOe BeIecTBO, CMeCh
(ofHOpOZAHAs M HEOJHOPOAHAs), BaJIEHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKY/ISIpHasi Macca, KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpDHasi Macca,
MaccoBasi oS XUMAYECKOTO 3JIeMeHTa B COeIMHEHNH, MOJISIPHBINA 00bEM,
OKCH/Jl, KUCJIOTa, OCHOBaHWe, CO/b, 3JIEKTPOOTPHULIATE/bHOCTb, CTeleHb
OKHUC/IeHUs, XMMUUecKasi peakuusi, KaacCM(UKalus peakLui: peakLyu
COeIUHEHUs], peaKlMy pa3/ioKeHUsl, peakluu 3aMellleHus], peaKLuu
oOMeHa, 3K30- M SH0TepMUUECKHEe peaKlMH, TeTI0BoM 3¢ deKT peakiivH,
SIPO aTOMa, 3JeKTPOHHBLINA CJIOM aroma, aToOMHasi OpOWTanb, PaAAyC
aToma, XMMHU4YecKasi CBsi3b, TOJISIPHAst M HeToJIsipHasi KOBaJIeHTHAas CBSI3b,
VOHHasl CBsI3b, MOH, KaTMOH, aHWOH, pPacTBOpP, MacCOBasi [I0/s1 BelllecTBa
(TIpoLieHTHasi KOHL|eHTpal1sl) B paCcTBOpe;

® JUTIKOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUU U
TIPUMEHSThb 3T TIOHATHS [PY ONMCAHUM BeLLeCTB U UX TpeBpallleH!l;

® JCIO/b30BaTh XWMHWYECKYI0 CHMBOJIUKY [I1 COCTaBiaeHUs1 (opmy
BellleCTB U YpaBHEHUW XUMUUECKUX peaklvii;

® ornpejieNSITh BaJleHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBLIX COeIVHEHUSIX,
CTelleHb ~ OKHCJeHWs ~ 371eMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA//IEXKHOCTh BeLeCTB K OINpeie/léHHOMY K/IacCy COeIUHEHHW 10
dbopmynaMm, BHJ XUMHUUYECKOW CBsi3U (KOBajleHTHass U WOHHas) B
HEeOpPraHu4eCcKUX COeMHeHUsIX;

® packpeiBaTh CMmbIiCa Ilepuoguueckoro 3akoHa [I. WM. MeHjeneesa:
JIeMOHCTPHUPOBaTh TOHUMaHUe TIepUOANYECKOM 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 37IEMEHTOB OT UX noJiokeHus B [lepuoguueckor cucrteme,
3aKOHOB COXpPaHEHMs] MacCChl BeLeCTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs], 3aKOHa ABOrajjpo;

e OIHKCHIBATb W XapakKTepu3oBaTb Tab/iuuHyo ¢opmy Ileproanueckoit
CUCTeMbl XMMHUUECKHMX 3/IEMEHTOB: pa3/iuyaTb T[IOHATUS «TJIaBHAas
noarpyra (A-rpyrma)» U «mobouHas rnoarpynmna (b-rpymma)», Masbie U
Oonbilvie TepUo/ibl, COOTHOCHUTHL 0003HaueHWsi, KOTOpble HMEITCS B
Tabsure «Ilepuojuyeckas cucTeMa XUMHYecKMX »3nemeHtoB [I. M.
MeHjeneeBa» C UWC/JOBLIMU XapaKTePHUCTHKaMU CTPOEHUSI aTOMOB



XUMHUUeCKUX 3/IeMEHTOB (COCTaB U 3apsij siApa, o0Iiee YKC/I0 3/IeKTPOHOB
Y pacrpejeneHue UX 1o 3/IeKTPOHHBIM CJI0SIM);

K/IaCCU(MUILIMPOBAaTh XMMHUUECKHe 3/IeMeHThbl, HeopraHuuecKue BelllecTBa,
XUMUYECKHe peakUuuu (M0 UYMCAy M COCTaBy YYacTBYHOLIMX B peakLuu
BeLL[eCTB, T10 TeIVIOBOMY 3P QeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIMe XWUMHUeCKWe CBOWCTBA BeEIEeCTB
pa3/IMUHbIX K/IaCCOB, MOATBEPXK/Aasi OMMcaHue MpruMepaMu MOJIEKY/ISIPHbIX
yPaBHEHUM COOTBETCTBYIOLLIMX XUMHUUYECKHUX PeaKlni;

TIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKaHUsI XWMUUECKHUX TIpeBpallleHUd B
Pa3/IMUHBIX YCJIOBUSIX;

BBIUMC/ISITb OTHOCUTE/IbHYIO MOJIEKYJSIDHYHO M MOJISIDHYHO  MacChl
Bell[eCTB, MAaCCOBYH [0JIl0 XHWMHUUECKOro »3jeMeHTa T0 Qopmyie
CoeJMHEeHHs], MaCCOBYIO JIO/TO BeIeCTBa B paCcTBOPe, MPOBOJUThL PaCUEThI
10 YPaBHEHUIO XUMUYECKOW peaklvu;

TIPUMEHSITh OCHOBHBIE OTepaldd MBICJIUTEbHOU AesiTeTbHOCTA — aHa/Iu3
U CUHTe3, CpaBHeHUe, 0000lljeHre, cUCTeMaTU3aluio, KaacCU(UKaLuio,
BbISIBJIEHVE TIPUYUHHO-C/IE/ICTBEHHBIX CBsI3€il — /i1 WM3yueHUsi CBOMCTB
Bel[eCTB U XHMMUUECKUX peaklui, eCcTeCTBeHHO-HayyHble MeTO/bl
Mo3HaHUsi — Hab/oJeHue, U3MepeHHe, MOJeTUpOBaHUe, 3KCIePUMEeHT
(peasibHBIA U MBIC/IEHHBIN);

cnefoBaTh  MpaBWiaM  TO/Ib30BaHUSI ~ XWUMUUECKOW  TIOCyJoMl U
nabopaTopHbIM 000py/IOBaHWEM, a TakKKe TMpaBWiIaM oOpalieHus C
BellleCTBAMA B COOTBETCTBUM C HWHCTPYKLMSIMA 10 BBINOJHEHUIO
nmabopaTOpHBIX XUMHUYECKHUX OIBITOB TI0 TIOJYUEHWI0 W COOMpaHHUI0
ra3oo0pasHbIX BellecTB (BOJAOpPOAA U KHC/IOPOJia), MPUTOTOBJIEHHIO
pacTBOPOB C OMpejenéHHOU MaCCOBOM J0Jie PaCTBOPEHHOTO BeleCTBa,
M/IaHAPOBaTb M TPOBOJUTH  XUMHUUYECKUEe  SKCIIePUMEHTbl [0
pacro3HaBaHMIO PaCTBOPOB Ie/I0ueld M KUCIOT C TIOMOLLbI0 MHUKAaTOPOB
(makmyc, beHondTanenH, MeTUIOPaHX U APyTUe).

K koHIly o0yueHusi B 9 Kjacce ripeiMeTHbIe pe3y/bTaTbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpa)KaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCs YMEeHU:

pacKpbiBaTh CMBICT OCHOBHBIX XUMUUECKHUX TOHATUN: XUMUUYECKUN
3jIeMeHT, aTOM, MOJeKysa, WOH, KaTHUOH, aHWOH, IMPOCTOe BeIeCcTBO,
C/I0)KHOE BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPHULATENbHOCTb, CTeleHb
OKHCJIeHUS], XMMHUUeCKasi peakl[ysi, XUMHUUecKasi CBsi3b, TeIJIOBOM 3(PdeKT
peakiuv, MO/b, MOJIApDHBIA  O0BEM,  pacTBOp,  3JEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUeCKAsi JUCCOLMALUsl, peaklUUd HOHHOIO
oOMeHa, Kara/ju3aTop, XHMWUeCKOe paBHOBecHe, oOpaTUMble W



HeoOpaTUMble peaki[il, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKUC/IUTe/b,  BOCCTAHOBUTE/Ib,  OKUCIEHWE U  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(GOTepHOCTh, XMMUUeCKasi CBsS3b (KOBa/ieHTHasi, OHHas,
MeTa/ulhuecKasi), KpUCTa//IM4yecKasi pelléTka, KOppO3us MeTasljoB,
CI/IaBbl, CKOPOCTb XUMHWYECKOM peakiuu, TpeJieibHO JOIyCcTUMast
koHueHTpauus [TJK BewjecTsa;

WITFOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XWUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH MOHATUS MPY OMMCAaHUU BeLeCTB Y UX MpeBpalleHul;
VICTI0/Ib30BaTh XUMHUYECKYI0 CHUMBOJIMKY i1 COCTaB/ieHUsI (hOpMYy
BelLleCTB U YPaBHEHUW XMMUUECKUX PeakLIi;

orpejensiTh BaleHTHOCTb U CTeleHb OKUC/IeHUS] XUMUUeCKUX 371IEMEHTOB B
COeJMHEeHNAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIleCTB K
ornpeJenéHHOMY KjacCy coefuHeHWW Mo ¢dopMmy/am, BUJ XUMUUECKOU
CcBs3M (KOBajleHTHasl, WOHHAas, MeTa/uIuyeckas) B HeOpraHUuecKux
COeJMHEeHUAX, 3aps/, MOHA N0 XMMUYECKOM (popmysie, XapakTep Cpefibl B
BOJHBIX PACTBOPAaX HEOPraHWYeCKUX COeJUHEHWH, THUI KPUCTa//TMYecKOon
PeLEéTKY KOHKPETHOTO BEIlleCTBa;

packpbiBaTh CMbICc/ [lepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMaHWe: OINWChIBaTh W XapaKTepu30BaThb
TabsmuHyto dopmy Ileproguueckoil CUCTEMbl XUMUUYECKHUX 37IeMEHTOB:
pa3nuuaTh TIOHSTHSI «TJaBHasi ToArpyrma (A-rpyrma)» U «ro0OouHast
noarpynna (b-rpynma)», Manbie U OosibliiMe TepUO/bl, COOTHOCHTH
o003HaueHus, KOTOpble UMEIOTCSI B TepUoANuecKol Tabsuie, C
UYMC/IOBBIMM ~ XapAaKTePUCTUKaMW  CTPOEHHS  aTOMOB  XWMHWYECKUX
3/ieMeHTOB (COcTaB W 3apsj siApa, o0lee UHC/IO 3/IEKTPOHOB U
pacripefieieHMe WX T0 3JeKTPOHHBIM CJI0SIM), OOBSCHSATH O0OIIIMe
3aKOHOMEPHOCTU B WM3MEHEHWU CBOMCTB 3/IEMEHTOB U WX COeAUHEHUU B
rpejiesiax MaJjbIX MEePUOZIOB U TJIaBHBIX MOATPYMN C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKHUe 3/IeMEHThbI, HeOpraHu4yeckye BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMCIy M COCTaBy y4YacTBYIOLIMX B peakLyd
BellleCTB, MO TeryioBOMYy 3((deKTy, M0 M3MEHEeHUIO CTelleHel OKUC/IeHUs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMe U Ccreruduueckrie XUMHUeCKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeLIeCTB, MOJTBepPXKAasi OIrcaHue
rpuMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YpPaBHEHWH COOTBETCTBYHOIUX
XUMUUECKUX peakLui;

COCTaBJ/IATb ypaBHEHHUsI 3JIEKTPOJUTUUYECKOW [UCCOLMAlid  KUCJIOT,
1[e/I0Yer U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKluid MOHHOIO



oOMeHa, ypaBHeHUsI peaki[ii, TMOATBEPKAAIIIUX CYyIleCTBOBaHUE
reHeTUUeCKOW CBSI3U MeXK/y BellleCTBaMM Pa3/IMUHbIX K/1aCcCOB;
pPacKpbiBaTh CYI[HOCTh OKHC/IUTE/bHO-BOCCTAHOBUTE/ILHBIX — peaKIUi
ToCpeICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OasiaHca 3TUX peakiui;
TIPOrHO3MPOBaTh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT WX CTpPOeHWMS,
BO3MOJKHOCTM TIPDOTEKaHUsI XMMWUECKUX TMpeBpallieHuil B pa3TMUHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKYJIIPDHYIO Y MOJIIPHYKO ~ MaccChl
Bel[eCTB, MAaCCOBYH [0/Il0 XHMMHUUECKOro »3jeMeHTa Ti0 Qopmysie
coe/IMHEHYsI, MaCCOBYIO /IO/TIO BeITleCTBa B paCTBOPe, TIPOBOJUThL PAaCUEThI
10 YpaBHEHHIO XUMUUECKOW peaklivu;

cobmofaTh  TpaBWIa  TIO/Ib30BaHUS ~ XUMHYECKOW  TOCyJod U
nabopaTopHbIM 000py/IOBaHMEM, a Takke IIpaBW/a OOpalleHust C
Bell[eCTBAaMU B COOTBETCTBUM C HWHCTPYKI[USIMA T10 BBITIOJHEHUIO
7nabopaToOpHbIX XWUMHWUECKHUX OIBITOB TI0 TIOJNyYeHHI0O U COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U YTJIeKHUC/IOTo Ta3a);

MPOBOJUTh  peakLUW, TMOATBEpXKJarollle  KauyeCTBEHHBbIM  COCTaB
Pa3/MYHBIX BeIIeCTB: PACIiO3HABaTh OMBITHBIM IMyTEM XJIOPHA-, OPOMU-,
voaua-, KapboHat-, docdar-, CWIMKaT-, Cyabdhar-, THPOKCHA-UOHBI,
KaTWUOHbI aMMOHHSI M WOHBI W3YUeHHBIX METa/lJIOB, MPUCYTCTBYIOIIME B
BO/IHBIX PaCTBOpax HeOPraHUUeCKUX BellleCTB;

TIPUMEHSITh OCHOBHbBIE Orepaljiy MbICJIUTE/IbHON JesiTe/lbHOCTA — aHa/u3
W CUHTe3, CcpaBHeHHe, 0000ljeHre, CUCTeMaTH3aliilo, BbISIBIEHHE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBs3€M — /11 W3y4yeHUs CBONCTB BeIlleCTB U
XUMUUYECKUX peakldil, eCcTeCTBeHHO-HayuyHble MeTO/bl TI03HaHUsl —
Hab/to/leHre, U3MepeHre, MOJe/TMpOBaHue, dKCTepUMeHT (peanbHBIA U
MBICJ/IEHHBIN ).



TEMATNYECKOE IVNTAHUPOBAHUE

8 KV/IACC
KonnyecTrBo uacos
Ne n/ | HaumeHoBaHue pa3fie/ioB U OnekTpoHHbIe (UG poBbIe)
KonTpo/ibHbIe IIpakTHyeckue
n TeM NPOrpaMmsbl Bcero o0pa3oBaTe/IbHBIE PeCypChl
paboThI paboThI
Pa3pgen 1. IlepBoHava/ibHbIEe XUMHYECKHE TOHATUA
Xumus — BakHast 00/1aCTh

11 eCTeCcTBO3HaHUA U 5 ’ bubmoteka 1IOK hittps:/

' TPaKTUYeCKOH JIesiTeJIbHOCTH m.edsoo.ru/7f41837¢
yesioBeKa

12 BeljectBa 1 XvMHUuecKue 15 1 Bubmoreka LIOK https:/
) peaxImn m.edsoo.ru/7f41837¢c
Wtoro no pa3peny 20
Pa3pen 2. BaxkHeiilue npejcTaBUTe/Id HEOPraHUYeCKHUX BelllecTB

)1 Bosayx. Kucnopog. IlonsaTtue 6 bubmoteka 1IOK hittps:/
' 06 okcuzax m.edsoo.ru/7f41837¢

59 Bopgopopa.Ilonatue o kucmoTax 3 1 bu6moteka 1IOK hittps:/
) U COJISIX m.edsoo.ru/7f41837¢

53 Bopga. PactBopel. IToHsiTHe 006 c 1 1 bubmioTeka 1IOK hittps:/
' OCHOBAHHMSIX m.edsoo.ru/7f41837c

24 OCHOBHBIE KJ1aCChl 1 1 ) bubmoTeka 1IOK hittps:/
) HeopraHuueCcKux coeMHeHU m.edsoo.ru/7f41837c
Wtoro mno pa3zeny 30

Pa3pen 3. Ilepuopgnueckuii 3akoH u Ilepuognyeckasi cucreMa XuMUueckux 3/1emMeHToB /1. 1. MeH/enieeBa. CTpoeHHe aTOMOB.

XumMuueckasn cBfizb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE peaKluu




[TeproanuecKuii 3aK0H U
[Mepuouueckasi cuctemMa

bubmoteka 11OK hittps:/

3.1 7
XAMUYeCKHX 3yemeHToB . U. m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aToma
XuMunuyeckast CBSI3b. Bub OK https://
3.2 OKUC/IUTeTLHO- 8 noanorena LOK bups.
m.edsoo.ru/7f41837c¢
BOCCTaHOBHUTEJIbHbIE peaKLUU
bubmmoreka [1OK https:/
n 1
TOTO TIO pasAey > m.edsoo.ru/7f41837c
bubmmoreka I1OK https:/
P
C3EPBHOE BpEMA 3 m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
Ne n/m Kontponbubl | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI padoThI
pecypchl
Pa3zpen 1. BenjecTtBo U xXuMH4yeckue peaknuu
11 [ToBTOpEHMe U yryybeHre 3HAaHUN 5 1 bubmioteka LIOK https://
) OCHOBHBIX Pa3/iesioB Kypca 8 Kimacca m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKHUX 4 bubmoteka LIOK https:/
' peakIuii m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUUECKast JUCCOLaLMs. 3 1 1 bubmmoreka IIOK https://
) XHWMHUUeCKHe peakljiy B pacTBOpax m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Paspen 2. HemeTasl/1bl M MX COeJUHEHHUSI
51 OO0111ast XapaKTepPHUCTHKA XUMHUECKUX 4 1 bubmoreka I1IOK https://
) 3meMeHTOB VIIA-rpyrrbl. ['anoreHsl m.edsoo.ru/7f41a636
OO0r11ast XxapaKTepUCTUKA XUMUYECKUX Eub OK hitos://
2.2 snemeHTOB VIA-rpymmnsl. Cepa u eé 6 nomorexa LIOK hitps:/
m.edsoo.ru/7f41a636
COeJJMHeHUsI
OO0r11ast XxapaKTepUCTUKA XUMUYECKUX Eub LOK https:/
nbnmoreka ttps:
2.3 3jieMeHToB VA-rpymmnsl. A30T, (hocdop U ux 7 1
by pocgop m.edsoo.ru/7f41a636
COeJUHeHUsI
OO0r1ast xapaKTeprUCTHKA XUMAYECKUX But6 OK hitos.//
2.4 seMeHTOB IV A-rpynmnsl. Yriepos u 8 1 2 nomotexa LIOK hups:/
. m.edsoo.ru/7f41a636
KPEMHUU U UX COeJUHEHUST




WNtoro no pa3peny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. bubsmoreka I1OK https:/
3.1 OO0r1mye cBOMCTBa METAJI/IOB 4 m.edsoo.rw/7f41a636
. bubsmoreka ITOK https:/
3.2 BakHeniive MeTasijibl U UX COeJUHEHUS 16 m edsoo.rw/7f41a636
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oKpy’kamomias cpeja
bubmoteka 11OK https:/
4.1 BeljectBa 1 MaTepuasbl B )KU3HU YeslOBeKa 3 m.edsoo. rw/7£41a636
Wtoro no paspeny 3
bubsmoreka ITOK https:/
Pe3sepBHOe Bpems 3 m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNIAHNPOBAHUE

8 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
Ne nudpoBbie
Tema ypoka KoHTpo/ibHBI IIpakTHUuecKkue
n/n Bceero oOpa3oBare/bHBIE
e paboThI padoThI
pecypchl
1 IIpeamet xumuu. Poib XUMUU B )KU3HU 1 Bbubmioreka LIOK https:/
yesioBeKa. Tesa v BellecTBa m.edsoo.ru/ff0d210c
b K https:/
2 IToHsTHe 0 MeTOZaxX MO3HAHUS B XUMUH 1 ubmaotexa O >
m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1 «IIpaBuia paboThI
3 B /1abopaTopuu 1 NpUéMbI 00pallieHus ¢ 1 1 Bubmaorexa LIOK htps:/
patop P pat m.edsoo.ru/ff0d23dc
nabopaTtopHbIM 000pyJ0BaHHEM»

4 Yuctele BerjectBa ¥ cMecu. Crioco0bl 1 bubsmmoreka [IOK https:/
pasjieneHus: cMecei m.edsoo.ru/ff0d26ca
[MpakTrueckas pabota Ne 2 «Pa3zaeneHue

5 cMeceli (Ha mpyMepe OYMCTKHY TTIOBapeHHOU 1 1 Bubmaorexa LIOK htps:/

P P P m.edsoo.ru/ff0d28c8
COJTN)»
bubmmoreka [1OK https:/
A 1

6 TOMBIH MOJICKY IR m.edsoo.ru/ff0d2a6c

7 XHMUUeCKUe 3/1eMeHThI. 3HaKu (CUMBOJIbI) 1 bubmoteka LIOK https:/
XUMUUYECKUX 3JIEMEHTOB m.edsoo.ru/ff0d2be8

b K https:/
8 IIpocTeie v C/10XKHBIE BelllecTBa 1 nbmorexa [0 :

m.edsoo.ru/ff0d2a6c

bubmmoreka 110K https:/

9 ATOMHO-MOITE oe yuyeHUe 1

TOMHO-MOJIEKYJIAPHOE yHeHH m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa Bell[eCTB. 1 Bubmioreka LIOK https:/




Xumunyeckasi popmysia. BaneHTHOCTb aTOMOB
XUMHUYECKUX 37IeMEHTOB

m.edsoo.ru/ff0d2eae

1 OTHOCHTe/IbHAs aTOMHas Macca. bubmoteka 1IOK hittps:/
OTHOCHTe/IbHAsE MOJIEKYJISIpHAs Macca m.edsoo.ru/ff0d323c
12 MaccoBast 0711 XMMHAUYeCKOI'o 3/1eMeHTa B Bbubmioreka LIOK https:/
COeTMHEHUU m.edsoo.ru/ff0d350c
13 Komnuectso Beltjectsa. Mosb. MosisipHas bubmmoreka [IOK https:/
macca m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMHUYeCKUe sSIBJIeHUSI. bubmmoreka I1OK https:/
XUmuyeckasi peakLjusi m.edsoo.ru/ff0d37fa
15 [Ipy3Haku ¥ yC/10BUSA NIPOTEKAHUSA Bubmioreka LIOK https:/
XUMHYECKUX pPeakLyi m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MaCChl BelLleCTB. bubmoteka 11OK https:/
XUMHYeCcKue ypaBHeHUs m.edsoo.ru/ff0d3b88
17 BrrunciieHus1 KomMyeCcTBa, MacChl BelljecTBa Mo bubmoreka IIOK https:/
ypaBHEHUSIM XUMHUUYECKUX peaklii m.edsoo.ru/ff0d5708
Knaccudukanys XuMUueckux peakuyi
bubsmmoreka I1OK https:/
18 (coenuHeHus1, pa3noXKeHus], 3aMeLLeHus],
m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — yuéHbIH- Bu6 LIOK https:/
nbnmoreka ttps:
19 sHLUKIoNeaucT. O600IIeHe U
H A Hj m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLys 3HaHU!
20 KontponbHast paborta Nel 1o Teme «BeiriectBa Bubmioreka LIOK https:/
Y XUMUUYeCKUe peakLum» m.edsoo.ru/ff0d4290
Bosgyx — cmech rasos. CocTas Bo3zyxa.
21 Kucnopo 3/7IEMEeHT U IIPOCTOe BeleCTBO Bubmorexa LIOK hitps:/
POA P m ' m.edsoo.ru/ff0d448e

O3o0H




dusnuecKkre U XUMHUUYeCcKHe CBOMCTBA

bubmoteka LIOK https:/
22 .
KUC/0po/ia (peaklyy OKUC/IeHHs1, TOPeHre) m.edsoo.rw/H0d4614
ITonsitue 06 oKCHgax
Crioco0bsI 1osiyueHUst KUCTIOPOZa B
23 nabopaTtopyy ¥ IPOMBIIIIEHHOCTH Bubmmorexa HOK hrps:i
patop P ' m.edsoo.ru/ff0d497a
[IpumeHeHre KUCIOpOIA
TernnoBoi 3hpeKT XMMHUUYeCcKou peakiyy,
24 TIOHSITHE O TEPMOXUMHUUECKOM YpaBHEHUU bubauorera HOK it
P yp ’ m.edsoo.ru/ff0d4790
9K30- U SHZOTePMUYECKUX PeaKlUsIx
Tonnueo (HedTh, yrojib U MeTaH).
bubmmoreka I1OK https:/
25 3arpsi3HeHHe BO3/yxa, CrIoCOOBI ero
m.edsoo.ru/ff0d4c4a
rpe0TBpalLeHus
[TpakTrueckast pabota Ne 3 110 Teme
bubsmoreka [1OK https:/
26 «[TonmyueHue u cobrpaHre KUC/I0poO/ia,
. m.edsoo.ru/ff0d4ae2
V3yuyeHue ero CBOMCTB»
27 Bogopon — 3seMeHT U IPOCTOe BelecTBO. bubsmmoreka LIOK https:/
HaxoxgeHue B ripupofe m.edsoo.ru/ff0d4dd0
)8 dusnueckKre U XMMUUeCKUe CBOMCTBA bubsmmoreka [IOK https:/
Bogopoza. [IpumeHenue Bogopoja m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KMC/IOTaX U COJISIX Bubmiotexa HOK hrps:is
m.edsoo.ru/ff0d50d2
30 Crioco06bI 1o/TyueHust BOZIOpO/ia B bubmmoreka [1OK https:/
nabopaTtopuu m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
31 «[TonmyueHuie u cobupaHue BoJopoza bubaoera HOK bups:
y - P AOPOAR, m.edsoo.ru/ff0d4f42
Vi3yueHue ero CBOMCTB»
. .. b K https:
32 MornsipHblii 00bEM ra3oB. 3aKOH ABOTaZipo Hoanorena LOK heps:

m.edsoo.ru/ff0d542e




Bbruncsienusi 06béMa, KOIMUeCcTBa BellecTBa

bubsmoreka [1OK https:/

33 rasa ro ero u3BeCTHOMY KOJINUeCTBY
B m.edsoo.ru/ff0d55a0
BellleCTBa WK 00bEMY
BbrunciieHnsi 00bEMOB Ta30B 110 YpaBHEHUIO
34 eaKIIMM Ha OCHOBE 3aKOHa 00BEMHBIX Bubanorexa OK hitps: i
peart . m.edsoo.ru/ff0d5708
OTHOLLIEHUH Ta30B
. b K https:/
35 dusnueckre U XMMHUYeCKUe CBOMCTBA BObI normorexa LIOK hips://
m.edsoo.ru/ff0d587a
. b K https:
36 Coctap ocHoBaHMH. [ToHSATHE 00 MHAWKATOpaxX nbrmorexa [IOK hitps:/)
m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesnb. HachlljeHHbIe U
37 HeHaCbIlLleHHbIe pacTBOPbL. MaccoBast o151 bubauorera HOK It
. P PPl A m.edsoo.ru/ff0d5b40
BellleCcTBa B pacTBOpe
[MTpakTrueckas pabota Ne 5 o Teme
38 «IIpurorossieHre paCTBOPOB C OMNpeie/IEHHON Bubmworexa [IOK hitps:/)
P . o P p pea m.edsoo.ru/ff0d5eba
MaCCOBOM [10JIel paCTBOPEHHOI0 BellleCTBa»
39 KonTtponbHas pabora Ne2 110 Teme bubmmoreka 110K https:/
«Kucnopoza. Bogopon. Boga» m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KiaccuduKarus, bubmoteka 1IOK hittps:/
HOMeHKJ/IaTypa m.edsoo.ru/ff0d664e
[TonyueHue u XuMUUeCKue CBOMCTBA
bubmoreka IIOK https:/
41 KUC/IOTHBIX, OCHOBHBIX U aM()OTePHbIX
m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHOBaHUSI: COCTaB, K/1accudukarys, bu6mioTeka 11OK hittps:/
HOMeHKJ/IaTypa m.edsoo.ru/ff0d67ca
43 [TonyuyeHve u XMMUYeCcKue CBOKCTBA bubsmmoreka LIOK https:/
OCHOBaHMM m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTas, Knaccudukarys, Bbubmioreka LIOK https:/




HOMEeHK/IaTypa m.edsoo.ru/ff0dfee2
o b K https:
45 ITonyueHue 1 XUMUUeCKHe CBOMCTBA KUC/IOT nomaorexa LIOK https:/
m.edsoo.ru/ff0dfee2
46 Conu (cpefHMe): HOMEHK/IAaTypa, CrIoCOObI bubmoteka LIOK https:/
ToJTyyeHusi, XUMUYeCcKre CBOMCTBa m.edsoo.ru/00ad9474
[MTpakTrueckast pabota Ne 6. Perienue
47 9KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme Bubmioreka LIOK https:/
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKUx m.edsoo.ru/00ad9b7c
coeIMHeHU»
48 ['eHeTHueckas CBSA3b MeX/y KjlacCamu bubsmmoreka [IOK https:/
HeopraHuYeCcKUX CoeIMHeHUI m.edsoo.ru/00ad9a50
. bubmoreka IIOK https:/
49 O06o0011ieHNe ¥ CHCTeMaTH3alusl 3HaHUH
H H m.edsoo.ru/00ad9cb2
50 KonTponbHas paboTa Ne3 1o Teme "OCHOBHBIE bubmmoreka [IOK https:/
KJ/IaCChl HEOPraHWYeCKUX CcoelMHeHUN" m.edsoo.ru/00ad9ela
[TepBble MOMBITKYU KlacCUpUKALIUU
bubmoteka 1IOK hittps:/
51 XMMHUYeCKUX 3/1eMeHTOB. [ToHsiTHe 0 rpyrmnax
m.edsoo.ru/00ad9ffa
CXOJIHBIX 3/IEMEHTOB
[Teproanueckuii 3akoH u [leproanueckas
bubmmoreka I1OK https:/
52 cucTeMa XUMUYeCcKux 3y1eMeHToB /. 1.
m.edsoo.ru/00ada52c
MengeneeBa
bu6moteka 11OK https:/
53 [Tepriogpl, rpymIibl, MOATPYTITILI
PHOART, TPYIHE!, HOATPY m.edsoo.ru/00ada52¢
54 Ctpoenue aToMoB. COCTaB aTOMHBIX siep. Bubmioreka LIOK https:/
N30oTOmsI m.edsoo.ru/00ada342
CrpoeHue 3/1IeKTPOHHBIX 000/104eK aTOMOB - OK hitos://
o nbnmoreka ttps:
55 aseMeHTOB Ileproanueckout cucremsi /. U. 4 .

MeHpeneeBa

m.edsoo.ru/00ada6bc




XapakTeprcTUKa XMMUUeCKOTro 3/ieMeHTa 10

. bub OK https://
56 ero rnosioxkeHuto B [leprognueckoit cucreme nommorexa LIOK hitps:/
m.edsoo.ru/00ada824
. N. MeHpeneesa
3Hauenue [leprorueckoro 3akoHa JJis
57 a3BUTHUSA HayKU U NpakTUKU. [. bubaorera HOK It
b y B P . v m.edsoo.ru/00ada96e
MeHjeneeB — yuéHbll, TeZlaror U rpakJiaHuH
b K https:/
58 IIpomexyTouHas aTTecTaLus nbmotexa IIOK hitps:/)
m.edsoo.ru/00adaab8
WNoHHasi xumuyeckast CBsi3b. Euf LOK hitps:/
nbnmoreka ttps:
59 OJIeKTPOO e/IbHOCTb aTOMO
/IKTPOOTPHLIATE/ILHOCTL aTOMOB m.edsoo.ru/00adac34
XUMHUYECKUX 37IeEMEHTOB
60 KoBasneHTHast no/isipHasi XUMUJeckasi CBSI3b Bubmorexa IIOK hitps:/)
m.edsoo.ru/00adaab8
b K https:/
61 KogBaneHTHast HemoJisipHasi XUMHAUeCKasi CBSI3b nbmotexa IOK hitps:/)
m.edsoo.ru/00adaab9
62 CeMeHE OKHUCICHIS bubsmmoreka 110K https:/
m.edsoo.ru/00adae28
b K https:
63 OKuCIMTeIbHO-BOCCTAHOBUTE/IbHBIE PeakLuu ubmmotera HOX brps:i
m.edso0.ru/00adb076
64 OkucuTenu ¥ BOCCTaHOBUTE/U bubanorera HOK et
m.edsoo.1ru/00adb076
65 KonTponbHas pabota Ne4 1o Teme «CTpoeHue bubmmoreka 110K https:/
aroma. XuMHuecKast CBSI3b» m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. O600IIIEHHE U bubmoteka 1IOK hittps:/
CHCTeMaTH3al[1sl 3HaHUM m.edsoo.ru/00adb33c
67 Pe3epBHbiii ypok. O600IIEHHE U bubmmoreka [1OK https:/
CHCTeMaTH3al[1sl 3HaHUN m.edsoo.ru/00ad9cb2
68 Pe3epBHbiii ypok. O600111eH1e U bubmoteka 1IOK https:/




CHCTeMaTH3aI[|sl 3HAaHUM

m.edsoo.ru/ff0d61c6

OBHIEE KO/IMYECTBO YACOB II1I0 ITPOI'PAMME

68




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHbIE
Ne n/ uudpoBbie
Tema ypoka KonTpobHbI IIpakTHueckue
n Bceero oOpa3oBaTe/IbHbIE
e paboTbl paboThI
pecypchl
[Tepuoanueckuii 3akoH. [Tepuoguueckas
bubmoteka LIOK https:/
1 cucTeMa XMMUYeCcKux 371eMeHToB /1. 1. 1
m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTU B U3MEeHEeHHH CBOMCTB
; bubmioteka LIOK https://
2 XVMUUECKUX 3/IEMEHTOB IePBbIX TPEX 1
m.edsoo.ru/00adb6b6
TeproI0B
3 Knaccudukaiys 1 HoMeHK/aTypa 1 bubmoteka 1OK hittps:/
HeopraHuyeCcKux BelleCcTB m.edsoo.ru/00adb7e2
4 Byl XMMHUeCKOM CBSI3U U TUIIbI 1 bubmioteka LIOK https://
KPUCTA/UTMYEeCKUX PeLIETOK m.edsoo.ru/00adbac6
KonTtposbHas pabota Nel 110 Teme
5 «[ToBTOpEHME U yriybeHre 3HAaHUH 1 1
OCHOBHBIX pas3iesioB Kypca 8 Kiacca»
[ToHATHE 0 CKOPOCTH XUMHUYECKOU peaKL{vu.
bubmioteka LIOK https:/
6 [ToHsiITME O TOMOTeHHBIX U FeTepOreHHbIX 1
m.edsoo.ru/00adbe9a
peaxkLuax
7 Knaccudukaiysi XuMUuecKux peakuuyi 1o 1 bubnuoreka LIOK https:/
Pa3/IMYHBIM ITPU3HAKaM m.edsoo.ru/00adbcb0
[ToHsiTHE O XMMHUUYECKOM PaBHOBECHHU.
3 @DaKTOpHI, BAUSIOLIME HA CKOPOCTh 1 bubmmoreka LIOK https:/

XUMUYECKOH peaklv1 U MOJIOKeHHe
XHUMHNYECKOI'0O paBHOBeCHA

m.edsoo.ru/00adc28c




OKHCIUTEeTbHO-BOCCTAHOBUTEILHEIE

bubmoTeka LIOK hittps:/

9
peakiun m.edsoo.ru/00adcade

10 Teopus 3/1€KTPOIUTUUECKON JUCCOLIUALIUN. bubmioteka LIOK https:/
CurbHble U c/iabble 371eKTPOIUTEI m.edsoo.ru/00adcd68

. bubmioteka LIOK https://

11 VoHHbIe ypaBHEeHUS peakLui

P peaxt m.edsoo.ru/00add448
XyWMHUUeCKre CBOMCTBA KUCJIOT U OCHOBaHUM Bu6 OK hitos://
12 B CBeTe Tpe/iCTaB/ieHnii 00 nomorexa LIOK hutps:/
. m.edsoo.ru/00add5d8
3J1eKTPOIMTUYECKOM AUCCOLMALAN
XUMHUUeCcKre CBOMCTBA CoJield B CBeTe
. . bubmmoreka LIOK https:/
13 Tpe/iCTaB/IeHU 00 37IeKTPOTUTHUECKOU
m.edsoo.ru/00add8b2
JUCCOoLMalU
. bubmioteka LIOK https:/
14 ITo eo oJ113e coiie
FATHE O THAPOTH e m.edsoo.ru/00add9d4
N bubmmoreka LIOK https:/
15 006006
oOljeHre ¥ cucTeMaTH3aLUs 3HaHUM . edsoo.ru/00addd12

16 [TpakTrueckast pabota Ne 1. «PerreHue bubmoteka 1OK hittps:/
3KCIeprUMeHTa/IbHBIX 3aJau» m.edsoo.ru/00addbfa
KoutpospHast pabota Ne2 1o Teme

17 OJIEKTPOIUTUYECKasl AUCCOLUALIAS Brbmmorexa [OK hups:/
« .

P A Hvan m.edsoo.ru/00addecQ
XUMHUUeCKUe peaki[iy B pacTBOPax»

18 OO0111ast XapaKTepUCTHKA raJioreHOB. bubmioteka LIOK https:/
X¥MHYecKre CBOKMCTBa Ha MMpUMepe XJjiopa m.edsoo.ru/00addfe?
Xnoposogopoz. CoJisiHast KUC/IOTa,

. bubmioteka LIOK https://

19 XUMHUUYeCKre CBOMCTBA, I0/ly4YeHue,

m.edsoo.ru/00ade104
MpUMeHeHre
20 [TpakTuueckasi pabora Ne 2 1o Teme bubmioteka LIOK https:/

«[TonyyeHre CO/ITHON KMC/IOTBI, U3yUeHUe eé

m.edsoo.ru/00ade348




CBOWCTB»

Brrumcnenus 1o YPaBHEHUAM XUMHNUYECKHUX

bubmoteka LOK hittps:/

21 eakLIUii, eC/TM OJIVH U3 peareHTOoB /IaH B
peaxt, A P A m.edsoo.ru/00ade488
130bITKe
oy OO011iast XxapakTepuCTHKa 371eMeHTOB VIA- bubmoTeka LOK hittps:/
CpYIIIIbI m.edsoo.ru/00ade64a
AnnoTtpornHsle MOAU(YKALIMU CEPBI.
23 Haxo ; eHue ce I::[II I/I(beé c:e I/IHelI){I/Iﬁ B Bubmaorexa LIOK htps:/
A P fﬂ m.edsoo.ru/00ade64a
npupoje. XuMHUuyecKre CBOKMCTBA Cepbl
24 CepoBoziopo/i, cTpoeHue, (hrusnyeckre 1 bubmoreka LIOK https://
XUMHUUeCKHe CBOMCTBA m.edsoo.ru/00ade802
75 Oxkcuppl cepbl. CepHasi KMC/IOTa, (hr3uUecKre bubmioteka LIOK https:/
Y XUMHAYeCcKue CBOMCTBA, IPUMeHeH e m.edsoo.ru/00adea?28
XyWMHUUeCKHe peaklyy, jiexkaljie B OCHOBe
6 TIPOMBIIIJIEHHOTO CIIOCo0a ToJTyueHust bubmioteka LIOK https:/
CepHOM KUC/IOThl. XMMHUYeCKOe 3arpsi3sHeHue m.edsoo.ru/00adec8a
OKpY’Karolllel CcpeJibl COeIMHeHUSIMU CepPbl
97 Bbluric/ieHre MacCOBOM /1011 BbIXO/a bubmoteka LIOK https:/
[IPOJyKTa peakLivuu m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA 371eMeHTOB VA-
28 rpyIrbl. A30T, pacripoCTpaHeHue B Ipypoje Bubanorena HOK turps:
Py ) » PAcHpocTp . PHPOAE, m.edsoo.ru/00adeea6
(u3myeckre ¥ XMMUUeCKre CBOMCTBA
29 AMMMaK, ero ¢pusnueckre U XuMAyeckKue bubsmoreka LIOK https://
CBOWCTBA, M0JlyuyeHre U IPUMeHeHNe m.edsoo.ru/00adf004
[MTpaktuueckast pabora Ne 3 o Teme
bubmmoreka IIOK https:/
30 «ITonyueHve ammuaka, u3yuyeHue ero
m.edsoo.ru/00adf180

CBOUCTB»




31 A30THast KUC/IOTa, eé (hpr3nueckre U bubmoteka LIOK https://
XUMHUUeCKHe CBOMCTBA m.edso0.ru/00adf306
Vcrionb3oBaHre HUTPATOB U COJIeN aMMOHMUST

39 B KaueCTBe MUHEePaJIbHbIX y100peHui. bubmmoreka LIOK https:/
XrMHYecKoe 3arpsi3HeHNe OKpYrKarolei m.edsoo.ru/00adf518
Cpeibl COeJMHEHUSIMU a30Ta
®ocdop. Oxkeng pocpopa (V) u pocpopHas

33 KI/ICJIqO)TI; d)HBI/Ijec(E)KI/I(eb I/IPXI/I(M/I)qeccpKHe(b ' Bubaorena HOK fups:

o7 m.edsoo.ru/00adf68a
CBOWCTBA, M0J/IyuyeHre
Wcnonb3oBaHue pocdaToB B KauecTBe
34 MUHepaJ/IbHBIX yA00peHui. 3arpsisHeHe Bubanorena HOK lurps:
P . yAoobp - arp m.edsoo.ru/00adfc20
NIPUPOJHOIA cpesibl hocdaTtamu

35 Yrnepog, pacripoctpaHeHue B IPUPO/E, bubsmoreka LIOK https:/
¢bur3nueckre U XMMUYecKre CBOMCTBa m.edsoo.ru/00adfdSc
Oxkcuppl yrieposa, ux ¢usnueckye 1

36 XUMHYeCcKHe CBOWCTBA. DKOJI0rMUecKue bubmoteka LIOK https://
1po06JieMbl, CBsI3aHHBIE C OKCHU/IOM YTJIepofia m.edsoo.ru/00adfebe
av)

, bub OK https://

37 YrospHas KMC/IOTa U eé o nomorexa L 2

m.edsoo.ru/00ae006¢
[TpakTrueckas pabota Ne 4 110 Teme
" bubmmoreka LIOK https:/

38 [TonyueHue yrjieKMCI0rO rasa.

" m.edsoo.ru/00ae027e
KauecTBeHHast peakiiyisi Ha KapOOHAT-UOH

39 [TepBoHaua/bHbBIE TTOHATHST 00 OPraHUYeCKUX bubnuoreka LIOK https:/

BellleCcTBax Kak 0 COeJUHEeHUAX yIryiepoza m.edsoo.ru/00ae054e
N bubmoreka LIOK https://

40 KpemHuli 1 ero coeiuHeHUst nommoreka I .

m.edsoo.ru/00ae080a

41 [TpakTrueckasi pabota Ne 5. Perrenue bubmioteka LIOK https://




SKCIIeprMMEeHTa/IbHBIX 3a4a4 I10 TeMe
«BaxHelmye HeMeTa/Ibl U UX COoeIMHEeHUSI»

m.edsoo.ru/00ae0bf2

KontponbHasi paborta Ne3 o Teme

bubmoTeka LOK hittps:/

42 .

«BakHetille HeMeTa/Ibl U UX COeITUHEHUS» m.edsoo.ru/00ae0el8
OO0111ast XapaKTepUCTHKa XUMHUECKUX

43 3/IeMeHTOB — MeTaJ/l/IoB. MeTasyinyeckas bubmoreka LIOK https://
CBsI3b U MeTa/l/Tn4ecKast KpucTaaimueckas m.edsoo.ru/00ael03e
peréTtka. @usnuecKre CBOKWCTBA META/IJIOB
XrMHYecKue CBOWMCTBA MeTasl/IoB. Bub LOK hitps://

o o nbmoTeKa https:/

44 OJIEKTPOXMMUUECKUU sl HalPSKeHUH

P pAA P m.edsoo.ru/00ae1156
MeTaJsl/IoB
OOb11e criocoObl MoTyueHUst MeTasIIoB.

45 CruiaBbl. Belunc/ieHys 110 ypaBHeHUsIM bubmmoreka LIOK https:/
XUMHUUECKUX peakLii, ecyid OJIUH U3 m.edsoo.ru/00ae1156
peareHTOB COZIEP)KUT NIPUMeCH

bubnmoreka LIOK https:/
46 [ToHsATHE O KOPPO3UU MeTajl/IOB 4 .

m.edsoo.ru/00ae1278

bubmioteka LIOK https:/

47 eJIOYHbIe MeTaslJibl
t m.edsoo.ru/00ae14b2

bubmmoreka LIOK https:/

48 OKcypl U TUAPOKCUBI HATPUS U Kalist 4 .

m.edsoo.ru/00ae14b2

49 [ITestouHO3eMe IbHbIE MeTasulbl — KaJbLUi U bubsmoreka LIOK https://
MarHuim m.edsoo.ru/00ae15e8

. bubmuoteka LJOK https:/

50 Banenive coejviHeHUs Ka/lbLUs 2 >

m.edsoo.ru/00ael5e8

51 O06o006111eHre ¥ crucTeMaTH3alvs 3HaHUH

, " bubmioteka LIOK https://

52 JKécTkoCTb BOZBI U CTIOCOOBI €€ yCTpaHeHust .

m.edsoo.ru/00ae1886




[TpakTrueckast pabora Ne 6 110 Teme

bubmmoreka 1IOK https:/

53
"JKECTKOCTh BOJBI U METO/bI e€ yCTpaHeHus " m.edsoo.ru/00aelae8
54 PN — bubmioteka LIOK https:/
m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBa OKCHU/A U bubsmoreka LIOK https://
TUPOKCHU/A m.edsoo.ru/00aelc64
56 SKee30 bubmoteka LIOK https:/
m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUABI U conu kenesa (II) u bubsmoreka LIOK https:/
kenesa (IT) m.edsoo.ru/00ae35e6
58 O06o0011IeHMe U cCUCTeMaTH3alvst 3HaHUH
[TpakTrueckast pabota Ne 7. PerieHue
bubmoteka LIOK https://
59 JKCIIepUMeHTa/IbHBIX 3a/1a4 [10 Teme
. m.edsoo.ru/00ae3de8
«BaxkHei1111e MeTaIbl U UX COeJUHEHUSI»
BbruncieHysi o ypaBHEHUSIM XUMHAYECKUX
eak1L[1i, eC/IM OJUH U3 peareHToB /IaH B
60 E36Li}<e WUJIH CO, Ae )KI/ITII)'[ UMeCcu ) Brimorera LOK aups
ACP . P ) m.edsoo.ru/00ae1750
Bbrunciennss MacCcoBOU 10U BBIXO/A
MPO/IyKTa peakLuu
61 O06o00111eHME U CUCTeMaTH3alvsl 3HaHUH
62 KonTtposbHas pabota Ne4 110 Teme
«BaxkHelI111e MeTal/Ibl U UX COeJUHEHUSI»
63 BelllecTBa ¥ MaTepurasbl B [IOBCeIHEBHOU bubmioteka LIOK https:/
JKHU3HU YejioBeKa m.edsoo.ru/00ae3f50
64 XUMHUUeCKoe 3arpsisHeHre OKpyKarolen bubmioteka LIOK https:/
cpefibl m.edsoo.ru/00ae4270




65 Posib xiMyK B pellieHrr 5K0I0TUYeCKUX 1 bubmoTeka LIOK hittps:/
rpobsieM m.edso0o.ru/00ae4270
bubmoreka LIOK https:/
66 MToroBast KOHTpOJIbHas paboTa 1 m.edsoo.ru/002e0d0a
67 Pe3sepBHbIH ypok. O60011IeHre 1 1 bubmoTeka LOK hittps:/
CHCTeMaTH3al[1sl 3HaHUM m.edsoo.ru/00adb33c
68 Pe3sepBHbIi ypok. O60011IeHre U 1 bubmmoreka LIOK https:/
CHCTeMaTH3al[ysl 3HaHUM m.edso00.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

 Xumus: 8- kjacc: 6a30BbIi ypOBeHb: YueOHUK; 5-e u3/jaHue, TiepepaboTaHHOe,
8 knacc/ I'abpuensin O.C., OctpoymoB W.I'., CnaakoB C.A. AKIJMOHepHOe
obiiectBo «M3marenbcTBo «IIpocBelieHyex»

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A.

AxnroHepHoe o011iecTBO «M3marenscTBo «IIpocBelieHye»

METOJUYECKHWUE MATEPUAJIbBI IJI1 YUUTEJIA

[TpoBepouHbIe ¥ KOHTPOJIbHBIE paboThl, 8 Knacc/ 'abpuensH O.C., JIbicoa I'.T".,
AxnroHepHoe o61riectBo "M3marenscTBo "TIpocserienue”, 2021

[TpoBepouHbie ¥ KOHTPO/IbHEIE paboThl, 9 knacc/ I'abpuensH O.C., JIsicoa I'.T".,

AxiroHepHoe o611iecTBo "U3marenscTBo "IIpocBerrienue”, 2021

OUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

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

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

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






