


INIOACHUTEJ/IbHASA 3AIINCKA

[TporpaMmMa TO XWMHM Ha ypOBHe OCHOBHOro oOiiero obpa3oBaHHsI COCTaBlIeHa Ha OCHOBE
TpebOBaHMIA K pe3yJsibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTesbHOW TMPOTPAMMbI OCHOBHOTO OOIIETOo
obpazoBanusi, npefactasiaeHHbx B ®T'OC 000, a Takke Ha OCHOBe (eZiepanbHOM paboueli MpoOrpaMMbl
BOCIIMTAHUS U C YUETOM KOHLIEILUY TperofjaBaHust yueGHOro npejmera «XuMusi» B 06pa3oBaTe/IbHbIX
opraHu3sanusix Poccuiickoit ®efeparui.

ITporpaMma 1o XUMWM JAET MIpeACTaBIeHHe O Lefsx, 00iel cTpateruu 00y4yeHus, BOCITUTaHUS U
Pa3BUTHsI 00YYArOIUXCS CPeACTBaMHU yueOHOTO TpeiMeTa, yCTaHaB/IMBaeT 00s3aTeslbHOe TpeJMeTHOe
coJep>KaHue, MpeJycMaTpUBaeT paciipeie/ieHre ero 1o KjaccaM W CTPYKTYPUpOBaHMe IO pasjenaMm u
TeMaM TpOrpaMMbl TI0 XWUMWH, OMpejeisieT KO/JWYeCTBeHHble W KaueCTBEHHbIE XapaKTePUCTUKU
coJep>KaHusi, PeKOMeHZyeMyI0 I0C/el0BaTelbHOCTb W3YyUeHUs] XUMHHU C YUETOM MEeXKIPeJMETHBIX U
BHYTPHIIPEJMETHBIX CBsi3eH, JIOTMKA yueOHOTO Tporjecca, BO3PacTHBIX OCOOEHHOCTeH 00ydJaromuxcs,
oripeZiefisieT BO3MOXKHOCTH TIpeJMeTa il peain3ali TpeboBaHUM K pe3y/bTaTaM OCBOEHHs] OCHOBHOM
obpa3oBaTe/lbHOM TIpOrpaMMbl Ha YPOBHEe OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHWM K
pe3ysibTaTaM oOyueHUs] XUMHM Ha YPOBHe liejiell M3y4yeHHMs TpejMeTa W OCHOBHBIX BH/IOB yuyeOHO-
TI03HaBaTe/IbHOMU JlesITeNIbHOCTH 00yuarolierocsi o 0CBOEHHI0 yueOHOro cofiep>KaHusl.

3HaHMe XUMHU CIY)KAT OCHOBOM /1 (OPMHpOBaHMS MHPOBO33peHHsI 00ydYarollerocsi, ero
Npe/iCTaB/IeHU O MaTepuajJbHOM eJUHCTBe MHpa, BaKHYIO pO/b WrparT (opmupyeMble XuUMHUel
TIpe/ICTaBIeHUs O B3aMMOTIPEBPAILeHHUSIX SHEPTUX U 00 BOJTIOLUY BEILeCTB B TIPUPO/IE, O MYTSIX PeleHUs
r7100abHBIX TIPOOJIEM YCTOMUMBOTO Pa3BUTHS Ue/IOBEUECTBA — ChIPDbEBOM, SHEPreTHUeCKOU, MUILEeBON U
9KOJIOTHUEeCKOM 6e30MmacHOCTH, TIPo6/ieM 37[paBOOXPaHeHUs.

N3yuenune xummu:

CrIOCOOCTBYeT peanu3aliid BO3MOXKHOCTeH [jisi CaMOpa3BUTHUS W (OPMHUPOBAHMS KY/bTYPbI
JIMUHOCTH, e€ o01Ielt v hyHKI[MOHATLHOW TPAMOTHOCTH;

BHOCHT BKJIa/] B (HOPMUPOBaHME MBIILIEHUS] ¥ TBOPYECKUX CITIOCOOHOCTeH 00yyJarolixcsi, HABBIKOB
UX CaMOCTOSITeJIbHOW yueOHOM /1esTeNbHOCTH, SKCIIepUMEeHTalbHBIX W HCCIe[0BaTe/bCKUX YMEHHH,
HeoOXO/IMMBIX KaK B ITOBCeIHEBHOU >KHU3HHU, TaK U B MPOGeCCUOHANIbHOMN [1edaTe/IbHOCTH;

3HAKOMUT CO CrieLiu(MKOM Hay4yHOro MBIIIJIEHUs], 3aK/a/bIBaeT OCHOBBI 1]eJIOCTHOTO B3IJIsiia Ha
eJMHCTBO TIPUPO/bl M YesioBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM 3TarioM B (hOPMHUPOBAHUM €CTECTBEHHO-
HayYHOI rPaMOTHOCTH 00yUaroLUXCs;

cnocoOcTByeT (OPMUPOBAHKMIO LIEHHOCTHOTO OTHOIIEHWS K eCTeCTBEeHHO-HayuHbIM 3HaHUsM, K
TIPUPO/Ie, K UesI0BeKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUECKOe 00pa3oBaHre 00yJaroIyxcsl.

[aHHbIe HarpaB/ieHUs1 B 00y4eHNH XUMUU 00eCrieunBaroTCs CrieluduKor cofep>kaHusi yueOHOTro
Tipe/iMeTa, KOTOPBI SIBISIeTCS Tefaroruuecky ajarnTHPOBAaHHBIM OTpaKeHHeM 0a30BOi HayKW XUMHH Ha
oIpezie/IEHHOM 3Tarle eé pasBUTUSL.

Kypc XumuM Ha YpOBHe OCHOBHOro o00iiero o0pa3oBaHUs OpPHEHTHPOBAH Ha OCBOEHHE
00y4JaroImMMHUCsT CHACTeMBl TepBOHAYAJIbHBIX TOHATHH XWMHM, OCHOB HEOPraHMUYeCKOW XUMHHU U
HEKOTOPBIX OT/e/NbHBIX 3HAUYMMBIX TIOHSATHI OPraHN4ecKoi XUMHH.

CTpyKTypa CofiepKaHusi IPOrpaMMbI 110 XMMHU C(OPMHPOBaHa Ha OCHOBE CHCTEMHOTO I10/X0/ja K
eé n3yuenuto. CoziepyKaHue CK/Ia/IbIBaeTCsi M3 CUCTeMbl TIOHATHHM 0 XUMUYECKOM 3JIeMeHTe U BellleCTBe U
CHCTeMBI MOHATHN 0 XUMHUecKoM peakijun. Obe 5TH cUCTeMbl CTPYKTYPHO OPraHU30BaHBI 10 MPUHLINAIY
T10C/Ie/[0BaTe/IbHOI0 Pa3BUTHS 3HaHWIM Ha OCHOBe TeOpPeTHUeCKUX Tpe/CcTaBleHUi pa3HOTO YPOBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YUeHUs KaK OCHOBBI BCEI'0 eCTeCTBO3HAHMS;

- Ileprogyueckoro 3akoHa /. 1. MeniesieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- Y4YeHHs O CTPOEHUY aTOMa M XMMAYeCKOU CBSI3Y;

- Tpe/iCTaB/IeHUH 00 3/1eKTPOIUTUYECKON AUCCOLIMALIMY Bell|eCTB B PaCTBOpaXx.

TeopeTrueckue 3HaHUSI PACCMAaTPUBAIOTCSI HA OCHOBE SMITUPHUYECKH TI0TyUYeHHbIX ¥ OCMBICJIEHHBIX
(haKkTOB, Pa3BMBAIOTCS MOC/IEA0BATEEHO OT OTHOTO YPOBHS K IPYTOMY, BBITIO/HSS (QYHKLUM 00bICHEHUS



Y TIPOTHO3MPOBaHUSI CBOWMCTB, CTPOEHUS W BO3MOXXHOCTEM MPaKTUUECKOTO TPUMEHEHUsS W TIOIy4YeHUs
M3y4aeMbIX BeIecTB.

OcBoeHMe TIPOTPaMMbI TI0 XUMUHM CTIOCOOCTBYeT (hOPMHPOBAHUIO TIPE/ICTAB/IEHUS O XUMHUECKON
cocTaB/sitollell HayYHOM KapTHHBI MHUpa B JIOTUKe €€ CUCTeMHOM MPUPO/bI, 1IeHHOCTHOTO OTHOILIEHUS K
HayyHOMY 3HAHWIO U MeTO/laM TI03HaHHUsl B Hayke. V3yueHWe XWMHU TPOUCXOJUT C TIpUBJIeueHUEM
3HaHUH U3 paHee W3YUEHHBIX yueOHBIX MpeaMeToB: «OKpysKaroiuidi Mup», «buoaorus. 5-7 Kaacchl» U
«®Dusmka. 7 Kace».

IIpy wW3yyeHMHM XWMHUU TIPOMCXOJUT (OPMHPOBAHMWE 3HAHWH OCHOB XWUMHUECKOM HAyKH Kak
006/1aCTU COBPEMEHHOTO €eCTeCTBO3HAHUS, TPAKTUUECKOW /eATebHOCTU Ye/ioBeKa M KaK O/IHOTO U3
KOMITOHEHTOB MHPOBOM KY/bTYphbl. 3ajaua yueOHOro mpeiMeTa COCTOMT B (DOPMUPOBAHUMU CUCTEMBI
XUMHUUECKHUX 3HAHUM — Ba)KHEUIMX (aKTOB, TOHATHH, 3aKOHOB W TEOPETHUECKUX IT0JIOKEeHUH,
JIOCTYITHBIX 0000II[eHNH MUPOBO33pEHUECKOTO XapaKTepa, si3blka HAayKW, B TPUOOIEHMUA K HayUYHLIM
MeTOo/laM TIO3HAHUs TP WM3YUYeHWH Bel[eCTB U XUMHUECKUX peaklyi, B (POPMUPOBAHUU W DPa3BUTUU
T03HABaTe/bHBIX YMEHUH W WX MPUMEHEHWH B YUueOHO-TTO3HABATeLHON U yU4eOHO-HCC/e/I0BATeTbCKOM
JlesITe/TbHOCTH, OCBOEHUH TPaBH/T H6@30IacHOTo 0OpalljeHus C BeIlleCTBaMU B TIOBCETHEBHOU JKHU3HU.

ITpy “3yuyeHUM XUMHUY Ha YPOBHE OCHOBHOTO 0011iero 06pa3oBaHusl BayKHOEe 3HaUeHHe MPUOOpesn
TaKue 1[e/, Kak:

- (¢opMHpOBaHWE WHTE/UIEKTya/IbHO PAa3BUTON JIMUHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPY/THUUECTBY, CaMOCTOSATEILHOMY TPHHATHIO DeIeHUH, CrocoOHOW afanTUpoBaThCs K OBICTPO
MEHSIIOIIUMCSI YCJIOBUSIM JKU3HU;

- HamnpaBleHHOCTb OOyYeHUs] Ha CHCTeMaTHUeckoe TMpuoOIieHHe OOyJarlommxcs K
CaMOCTOSATe/TbHOM TI03HABATeNBHON JIeSITeTbHOCTH, HAyYHBIM METOZaM TI03HaHUs, (OPMUPYIOIIUM
MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUWY;

- olecrieueHWe yC/IOBUM, CMOCOOCTBYIOIIMX — TIPUOOpPETEHHIO  OOyUYaromUMHCS — OITbITa
pa3HoOOpasHOW /IeATe/bHOCTHA, TIO3HAHUA W CAMOTIO3HAHUS, KIIIOUEBBIX HABLIKOB (K/THOUEBBIX
KOMTIIeTeHLI1H ), UMEIOIIUX YHUBepCaabHOe 3HaUeHue [I7Isi pa3/IMUHBIX BUIOB /1eATeTbHOCTH;

- (hopmupoBaHue 00ITel (QYHKIIMOHATBHOW U eCTeCTBeHHO-HAYYHOW IPaMOTHOCTH, B TOM YKCIe
YMeHUH 00BSCHST U OL€HUBATh SIBJIEHUS] OKPY>KAIOIIIEro MUPa, UCTIO/B3Ys 3HAHUSI U OMBIT, TIOTyYeHHbBIe
NP U3YYEeHUU XUMWH, TIPUMEHSATh WX TPHU peIeHUuH MpoO/ieM B TMOBCEJHEBHOW >KU3HU U TPY/IOBOU
JlesiTeIbHOCTH;

- QopMupoBaHHe y 00yuaromUXCs TYMaHUCTUUECKWUX OTHOIIEHWM, TTOHUMaHUs TIeHHOCTH
XUMUYECKUX 3HAHWH [I/11 BLIDAaOOTKU KOJIOTHUECKH 11e/1eCO00pa3HOoro MOBe/ieHUs B ObITY W TPY/I0BOM
JIesiTe/IbHOCTH B TIeJITX COXPAHEHHsI CBOETO 3/J0POBbS U OKPY>Kaloll[ell IPUPOIHOM Cpe/ibl;

- pa3BUTHE MOTHBAI[MM K OOYYeHHIO, CrOCOOHOCTel K CaMOKOHTPO/I0O U CaMOBOCITUTAHUIO Ha
OCHOBe yCBOEeHMs 00Illeue/loBeUeCcKUX I[eHHOCTeH, FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY MpoduIs |
Harpap/IeHHOCTH Jla/TbHEHIIero 00yueHusl.

OOIrlee YKC/I0 YACOB, OTBEAEHHBIX [IJIi W3y4YeHUS XUMHWM HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBaHus, coctaBnseT 136 uacos: B 8 Kinacce — 68 uacoB (2 uaca B HejiesTi0), B 9 kacce — 68 uacos (2
yaca B HeJleJTio).



COJEPXAHME OBYYEHNA

8 KITIACC

ITepBoHauaIbHbIE XMMHUUYECKHE MOHATUSA

[Ipegmer xumuu. Posib XMMHK B JKU3HU YesioBeKa. XUMHSL B CUCTeMe HayK. Tesa W BeljecTsa.
dusmueckre CBOWCTBa Bel[eCTB. ATperaTHoe COCTOsiHMe BellleCcTB. [IoHATHe O MeTo/ax TO3HAHUS B
xUMUH. YncThble BetiecTBa U cMecH. CriocoObl paz/ienieHust CMecei.

ATOMBI M MOJIeKyJIbl. XUMHUeCKUe 37ieMeHThl. CHMBOJ/IbBI XMMUYECKUX 37eMeHTOB. [IpocTele u
CJIOXKHBIe BelljecTBa. ATOMHO-MOJIEKY/ISIDHOE yUeHue.

Xumuueckass ¢opmysa. BaneHTHOCTb aTOMOB XUMMUECKUX 3/IeMEHTOB. 3aKOH ITOCTOSTHCTBA
cocTaBa BelecTts. OTHocHTeNbHast aToMHasi macca. OTHOCHTe/IbHAsl MoJieKy/sipHas macca. Maccosas
Jl0JIs1 XUMUYeCKOr0 3JIeMeHTa B COe/JMHeHUU.

KosmmuectBo BemectBa. Mosib. MosisipHasg macca. B3auMocBs3b Ko/IMueCTBa, MacChl M UYMCIIA
CTPYKTYPHBIX eJUHHUI] BelljecTBa. PacuéThl 110 hopMyJiaM XUMUUYeCKUX COeIMHEeHUH.

dusrueckde U XUMUUECKUe SIBJieHUs1. XUMUUecKasi peakusi U eé Mpu3HaKd. 3aKOH COXpaHeHUs
Macchbl BeIleCTB. XUMHUeCKWe ypaBHeHus. Kmaccubukaiusi XUMHUECKHWX peakiuil (coefrHeHwUs,
pa3/ioXKeHus1, 3aMelteHusi, 0OMeHa).

Xumuueckuti 3KcnepumeHm:

3HAKOMCTBO C XUMHUECKOH MMOCY/I0H, TipaBHWIaMu paboThI B TabOpaTopyy U NpréMamu obpartieHus
c naboparopHbIM 000pyZOBaHWEM, U3yueHWe W OMNHMcaHWe (GU3NUECKUX CBOWCTB  06pasiioB
HEOpraHW4YeCcKUx BelecTB, HabmofgeHve ¢u3ndeckux (T1aB/ieHWe BOCKA, TasHUE JibJa, pacTUpaHHe
caxapa B CTyIKe, KATIeHHe U KOH/ieHCallusi BO/Ibl) U XUMHUUeCKUX (TOpeHre CBeuH, MpOoKaJuBaHe MeJHOU
MIPOBOJIOKH, B3aWMO/IEMCTBHME Mejla C KWCJIOTOW) siB/ieHWH, HaO/ofieHWe W OmnucaHue TIPHU3HAKOB
MpPOTEKaHUs] XMMAUYECKUX peakLuil (pa3/ioykeHue caxapa, B3auMOJeiCcTBHe CepHOM KUCJIOThI C XJIOpUZOM
Oapwusi, pa3noxkeHue rugpokcua Meau (I1) mpy HarpeBaHUH, B3aUMOZEHCTBHE KeJie3a C PACTBOPOM COJU
menu (IT), u3yueHue criocob0B pa3ziesieHUs] CMeCel: ¢ TIOMOIIbI0 MarHUTa, (GUILTPOBAaHHE, BhITapUBaHHUE,
MUCTUISLNSA, XpoMaTorpadus,, MPOBeJieHHe OUYMCTKM TTOBAPEHHOM CO/MM, HaO/II0/eHHe W OIMHUCAHUe
pe3yJIbTaTOB TIPOBE/IeHUsT OIbITa, W/UTIOCTPUPYIOL[ETO 3aKOH COXPaHEHWs] MacChl, CO3/jaHWe Mo/lefei
MoJ1eKy1 (11apoCTep)KHEeBbIX).

BaxxHeiiliye npeAcTaBUTe/Id HEOPraHUYECKHX BeIleCTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kucnopog — sneMeHT 1 npocTtoe BeljecTBO. HaxoxzaeHue
KUC/I0pOoJa B TIpUpo/Jie, pusnueckre U XMMUUeCKre cBoicTBa (peakuyu ropenust). Okcuabl. [IpumeHeHne
kuciopoga. CriocoObl TosiyueHUsi KWC/IOpoja B JabopaTopMu W TNpoOMBIILieHHOCTH. Kpyrosopor
KHCa0poja B rpupogie. O30H — anioTporiHas MoguduKaLus KUciopoa.

TerioBoli  3dhdeKT XUMUYECKOW  peaklud, TepMOXHMHUYECKWe ypaBHEHMs, JK30- H
SH/I0OTepMUYeCcKue peakluu. TOIUIMBO: yrojb U MeTaH. 3arpsi3HeHHe BO3yXa, YCU/IeHHe ITapHUKOBOIO
3¢ dekTa, paspyiieHre 030HOBOTO CJIOS.

Bopopog — ssnemeHT M mpocToe BeljecTBO. HaxokzeHue BoZopoza B mpupofe, pusnyeckue u
XUMUYECKHe CBOMCTBA, MPUMEHEHHe, CTIOCO0bI MoTyueHust. KUCIOThI U COJTH.

MonsipHbIi 06BEM Ta30B. PacuéThl MO0 XUMUUECKUM YPABHEHHUSIM.

dusnyeckue cBoiicTBa BozAbl. Bojga kak pactBoputenb. PactBopel. HackbljeHHble U
HEeHacChIllleHHble pacTBOpbl. PacTBOpUMOCTh BelllecTB B Boze. MaccoBasi [oJisl BellecTBa B pacTBOPeE.
Xumuueckue cBoictBa Bofbl. OcHOBaHUs. Posib pacTBOPOB B NIPUPO/ie U B KM3HU uenioBeka. Kpyrosopor
BO/JbI B IIPUPOJE. 3arpsi3sHeHre NpUpOHbIX BoZ,. OXpaHa U OUUCTKA NPUPOJHBIX BOJ,.

Knaccudukaimss — HeopraHumueckux — coefuHeHMi.  Oxkcuppl.  Krnaccudwukanuysi — OKCHOB:
coneobpasytomye (OCHOBHBIE, KHUCIOTHBIE, am¢oTepHbIe) W Heconeobpa3ytomme. HomeHknaTypa
oKcu0B. Pr3nueckre U XMMUUYECKHe CBOMCTBa OKCUZOB. [lonyueHre oKCUIOB.

OcHoBanusi. Knaccudukaiys ocHOBaHUM: 1IEIOYM U HepPaCcTBOPUMbIe OCHOBaHUs. HomeHKaTypa
OCHOBaHMUM. PU3nYecKre U XMMUYeCKHe CBOMCTBa OCHOBaHMM. I1o/yueHrie OCHOBaHUM.



Kucnotsl. Knaccudukanys kuenor. HomeHknatypa KucioT. @usnueckre U XMMUUecKre CBOMCTBa
KkUcoT. Pap akrusHoctu MetasuioB H. H. bekerosa. IloyueHue KUcC/oT.

Conu. Homenknarypa coseil. @usnueckrie U XUuMUUecKre CBoucTBa coseil. [TosmyueHue coseit.

I'eHeTnueckast CBs3b MeXAY KacCaMi HeOpraHUUeCKUX CoeJuHeHU.

Xumuueckuti 3kcnepumeHm:

KaueCTBEHHOe OTpefie/ieHle COJiep)XKaHusl KHUCI0poAa B BO3AyXe, TojydeHue, coOupaHue,
pacrio3HaBaHWe U U3ydeHHe CBOWCTB KHMCJIOPO/a, HaO/oieHre B3auMO/IeCTBYS BEILeCTB C KUC/IOPOJOM
U yCJIOBUSI BO3HUKHOBEHUSI U TIpEKpallleHus1 ropeHusi (1oykapa), 03HaKoMJ/IeHHe C 00pa3ljamMy OKCHAOB U
ONMCaHWe WX CBOWCTB, TIOJNlyyeHWe, cOOWpaHWe, pacrio3HaBaHWe W HW3y4yeHWe CBOWCTB BOZAOPOJA
(ropeHue), B3auMojeiicTBUe Bogopoja C okcugom wmeau (1)  (BO3MOXKHO  UCMONb30BaHHE
BHU/leOMaTepuasIoB), Hab/roieHre 00pa3LoB BelecTB KOJTMYeCTBOM 1 MoJb, UCC/iejoBaHUe 0COOEHHOCTeH
pacTBOpeHHs1 BelecTB C Pa3/MYHOM PacTBOPUMOCTBIO, MPUTOTOB/EHWE pacTBOPOB C OMNpejenéHHOU
MacCOBOM Z0jieil paCTBOPEHHOTO BeIleCTBa, B3aMMOENUCTBHE BO/IbI C MeTa/lllaMy (HaTpHeM U KajbIeM)
(BO3MOXXKHO WCIT0/Tb30BaHHE BU/IEOMATEPUAIOB), UCC/e0BaHUe 00pa3lloB HEOPraHWUUeCKHX BeIecTB
Pa3/TUUHBIX KJIACCOB, HAOJIO/IeHHe U3MeHeHWsT OKPAaCKH WHJIUKAaTOPOB B PAacTBOpPAxX KHUC/IOT W IIe/loUel,
v3yueHre B3aumojeiictBus okcuzga meau (II) ¢ pacTBopoM cepHOUM KHCIOThI, KUCJIOT C MeTasljlaMH,
peakiuii HeliTpanu3aluy, MoJyueHre HepaCTBOPUMBIX OCHOBaHUM, BbITeCHEHHE OZJHOTO MeTaslia ApPyTuM
13 pacTBOpa COJH, pellieHWe SKCIIepUMeHTalbHbIX 33/jau 10 TeMe «BakHelllne K1acchl HeOpraHUUeCKuX
CcoeIMHEHU».

INepuoguueckuii 3akoH M IlepmojguuecKkass cucTeMa XUMHUYecKMX 3jemeHToB [I. I.
Menpeneesa. CTpoeHHe aToMoB. XuMH4Yeckasd CBfA3b. OKHC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[lepBble TOMBITKA KjlacCH(UKALMKA XUMUYECKUX 37eMeHTOB. [IoHATHE O Tpymmnax CXOAHBIX
371eMeHTOB (IL[eJIOYHble M II|eJIOYHO3eMeJIbHble MeTasllbl, TajoreHbl, WHepPTHbIE Trasbl). OJeMeHTHI,
KOTOpbIe 00pa3yroT aM(bOoTepHbIe OKCU/IBI U THAPOKCH/IBI.

[Mepuognueckuii 3akoH. Ilepuosuueckast cucreMa XUMHA4eckrx 3ieMeHToB [I. V. MeHpeneeBa.
KoporkonepuogHas u asuHHOTNIepuoaHas ¢hopmel [leproanyeckoil CUCTeMbI XUMUUECKUX 3jieMeHTOB /1.
N. Menpeneea. [leprogbl U rpynnbl. @u3nueckuii CMBICT MOPSIIKOBOTO HOMepa, HOMepOB Teprojia U
IPYIIIBI 3/IEMEHTA.

Crpoenne aromMoB. CocTtaB aTromHbIX sifiep. M3o0Tombl. O1eKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
000/10ueK aTOMOB MepBbIX 20 XUMHUUECKHX 3/1eMeHTOB Ilepruoanueckoii cucremsl [I. . MeHgeneeBa.
XapakTepucThKa XMMHYeCKOro 3jeMeHTa 1O ero rmnosiokeHuto B Ilepuoguueckoii cucrteme . W.
MenpeneeBa.

3aKOHOMEpPHOCTH M3MEHEeHMs pajuyca aTOMOB XHMHUUYECKHX 3/eMEeHTOB, MeTa/UINYecKuX U
HeMeTa/UTMYeCKUX CBOWCTB IO IPyMIiaM U Mepruojam.

3nauenve Ilepuoguueckoro 3akoHa W Ilepuoyuyeckoil CUCTeMbl XUMHUUYECKUX 3/€MEHTOB [
pasBUTHS HayKu U NpakTUKU. /1. V1. MeH[eneeB — y4éHbINA U IPaskaHNH.

Xumuueckast CBsisb. KoBasieHTHasi (T0JisipHasi M HETIOJISIPHAsT) CBSI3b. JJIEKTPOOTPULIATETbHOCTD
XUMHUYECKHX 3/IeMeHTOB. VIOHHas1 CBA3b.

CreneHb okucieHus. OKHCIUTE/NBHO-BOCCTAHOBUTE/IbHBIE peakiuu. [lpoliecchl OKWC/AeHUS U
BOCCTaHOB/IeHHs. OKUC/IUTe U BOCCTAHOBUTEH.

Xumuueckuti 53KkcnepumeHm:

u3yueHre 00pa3liOB BeIeCTB META//IOB M HEMEeTa/VIOB, B3aMO/I€HCTBHE TUAPOKCHA LIMHKA C
pacTBopaMy KHC/IOT M Ljesioueli, MpoBeJeHHe OMbITOB, WIIHOCTPUPYIOLIMX MpPHUMepPbl OKHUCIUTeTbHO-
BOCCTAHOBUTEJIbHBIX peakLiii (ropeHre, peakLiy pa3/ioKeH!s, COeJUHEHNs).

Mesicnpedomemmble ces3u

Peanu3aniyigs MeXXIrpeMeTHBIX CBs3ell NP M3yueHUM XWMHH B 8 Kjacce OCYIeCTBJISIETCS 4epe3
WCITI0/Ib30BaHKe KaK OOIIMX eCTeCTBEHHO-HAyUYHBIX TIOHATHM, TaK W TMOHSATUH, SIB/ISTFOLMXCS CUCTEMHBIMU
[L1s1 OTJe/MbHBIX MPeJMETOB eCTeCTBEHHO-HAayUHOr 0 [IUK/Ia.



OO6mue ecTeCTBeHHO-HAyUHbIe TOHSATHS: HAyuHBIA (AKT, TUIOTEe3a, TEeOpHs, 3aKOH, aHalu3,
CHMHTe3, KIacCU(UKAIUA, TMePUOJUYHOCTh, HAOJO/IeHre, SKCIEePUMEHT, MOZIeTMPOBaHue, H3MepeHHE,
MO/Ie/Th, SIBJIEHHE.

du3MKa: MaTepusi, aToM, 37IeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/TH/I, U30TOTIbI, PaZIMOAKTUBHOCTH,
MOJIeKy/a, 3JeKTPUUECKWM 3apsi[i, BeIleCTBO, Teno, O0BEM, arperaTHoe COCTOSTHWE BeIeCTBa, Tas3,
(hu3nUecKre BeJIMUUHBI, eTUHULILI U3MepeHHs], KOCMOC, TIJIaHeThl, 3B€3/1bl, CosTHIIe.

Bbuonorus: dhotocuHTe3, Abixanue, buocdepa.

leorpadusi: armocdepa, ruapocdepa, MUHepasnbl, TOPHblE TOPOALI, TOJe3HbIe HCKOIaeMkble,
TOTI/IMBO, BOJHBIE PECYDPCHI.

9 K/IACC

BemecTBo U XUMUYeCKasi peaKkus

[Mepuoauueckuii 3akoH. [lepuoguueckass cuctemMa XvMuueckux 3iaemeHToB . M. MeHzeneeBa.
CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMU CBONCTB XUMMUECKHX 3JIEMEHTOB TIEPBBIX TPEX
MEepUo/IOB, Ka/us, Kalbl[di W WX COeJUHEHWH B COOTBETCTBHM C TIOJIOXKEHHEM 3JIEMEHTOB B
IMepuoauueckoii cUCTeMe ¥ CTPOEHHEM X aTOMOB.

CTpoeHue BellecTBa: BU/bI XUMUYECKOW CBA3U. THITbI KPUCTA//TMUECKUX PEIETOK, 3aBUCUMOCTh
CBOMCTB BeIIeCTBa OT THIA KPUCTA/I/TMUeCKOU PEIIETKY M BU/Ia XUMHUUeCKOU CBSI3U.

Knaccudukanys 1 HOMeHK/IaTypa HeOpPraHWMYecKUX BeIecTB. XUMUYecKde CBOWCTBA BeIEeCTB,
OTHOCSIIMXCST K  Pa3/IMuHbIM  KjJaccaM HeOpraHWuecKMX COeIMHeHWH, TeHeTHYecKas CBSI3b
HEopraHUYeCcKUX BelllecTB.

Knaccudpukauysi XMMUUeCKHMX peakLUi 10 pa3liyHbIM TpHM3HakKam (M0 YHMCAy M COCTaBy
YUYaCTBYIOIIMX B peaklUWu BeLecTB, MO TelsioBoMy 3(¢deKTy, 10 H3MEeHEeHHIO CTeTleHel OKWC/IeHUS
XUMHUECKHUX 3/IeMEHTOB, TI0 OOpPaTHMMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- M SHJ0TepMUYecKHe
peakLuH, TepMOXUMHUYECKHE ypaBHEeHHSI.

[ToHsATHE O CKOPOCTHM XUMHUecKoi peaknuu. IloHsatue 00 o00OpaTUMBIX M HeoOpaTHUMBIX
XUMUYECKHUX peakiusaxX. IToHSATHe O TOMOTEHHBIX W TeTepPOTeHHBIX peakiusx. IToHATHe O Kartajuse.
IToHsATHE O XWMHUUECKOM paBHOBecHH. PaKTOpPbI, BAUAION[HE HA CKOPOCTh XWMHUECKOW Deakiuu |
T0JIOXKeHHEe XUMUYeCKOTO PABHOBECHSI.

OKHUC/TUTeNIbHO-BOCCTAaHOBUTE/IbHBIE  peakIWd,  3JIeKTPOHHBIA  0alaHC  OKMC/UTENbHO-
BOCCTaHOBUTEbHOUM peakiiii. CocTaB/ieHWe YpaBHEHUM OKUC/IUTETbHO-BOCCTAHOBUTE/BHBIX Peaklvil C
HCTI0/Tb30BaHWEM MeTO/ia AIeKTPOHHOTO DasiaHca.

Teopusi 371eKTPOUTUUECKON AUCCOLMALMH. JMeKTPOIMTEI U He3eKTPOIuThl. KaTHOHBI, aHUOHBI.
MexaHW3M AMCCOLMALINY BeIeCTB C Pa3/TMUHBIMU BHaMU XUMHAYeCKOUW cBs3u. CTerneHb AWCCOLMALIUN.
CuibHBIE U C/1a0ble 37eKTPOJIUTHI.

Peakuuy HMOHHOTO OOMeHa. YC/IOBHMs TPOTEKaHWsl peak[uii HOHHOro oOMeHa, TIOJIHbIE U
COKpall|éHHble HWOHHBbIe ypaBHeHUs peakiuil. CBoOWCTBa KHC/IOT, OCHOBAaHMM W co/lell B CBeTe
TIpe/ICTaBIeHUM 00 3/IeKTPOJUTUYECKON Auccolyariui. KauecTBeHHBIE peakiud Ha WOHBI TToHSATHE O
TUJpOJIM3e COJlei.

Xumuueckuti 3KcnepumeHm:

03HAaKOMJIEHUE C MOJIeJIIMA KPUCTA/IJTMYECKUX PEIIETOK HeOPraHWUYEeCKUX BEIeCTB — META/JIOB U
HeMeTa/u10B (rpaduta U anMasa), CIOXKHBIX Bell[eCTB (X/IOpUjja HaTpUs), UCCAel0BaHUE 3aBHCHMOCTH
CKOPOCTM  XUMHWUECKOW peakldd OT  BO3JEWCTBUS  Pa3IMuHBIX  (AKTOPOB, WCC/Ie[OBaHUe
3/IEKTPOTIPOBOITHOCTH PacTBOPOB BeIIECTB, TMpoIecca [JUCCOLMALMKA KWC/IOT, IIenouell W comei
(BO3MOKHO WCII0/Ib30BaHHE BUJEO MaTepuasoB), MPOBeeHHe OIMbITOB, W/TFOCTPUPYIOLIUX TPU3HAKU
MIPOTeKaHWsi peaklii MOHHOTO oOmeHa (oOpa3oBaHHWe OcajKa, BbiJe/ieHWe ras3a, obpa3oBaHWe BOABI),
OTIBITOB, W/UTFOCTPUPYIOLINX MPUMEPHI OKHUC/IHNTE/TbHO-BOCCTAHOBUTE/IBHBIX Peakluil (ropeHue, peakLuu
pa3/io)KeHWsl, COeAWHEHUsI), pacrio3HaBaHWe HEOPraHW4YeCKWX BEILeCTB C TIOMOLIbI0 KaueCTBEHHBIX
peakLyii Ha MOHBI, PellieHre SKCIIepUMeHTaIbHbIX 3a/au.

HeMeTa/I/ibl M UX COeJUHEHUSA



OOmjasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe CTereHd
okucrnenusi. CTpoeHre U (u3nuecKue CBOMCTBA MPOCTHIX BELECTB — rajoreHoB. XUMHUYeCKre CBOMCTBa
Ha IpUMepe xJiopa (B3auMoelCcTBHe C MeTa/l/laMH, HeMeTaslJlaMy, Lijejiouamu). XnopoBogopoz. CossiHast
KWC/IOTa, XUMUYecKre CBOWCTBA, IOJyueHUe, NpUMeHeHue. [leiicTBHMe xJjiopa M XJIOPOBOJOPOZa Ha
OpraHu3M uesioBeka. BakHelilre X/0py/bl U MX HaX0X/eHYe B IPUPOJeE.

OG61jas xapakTepucTUKa 31eMeHToB VIA-rpymnmbl. OcO6€HHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe
cTereHW okucieHus. CTpoeHHe U (M3MUeCKHe CBOMCTBa IPOCTBIX BellleCTB — KHUC/IOpOZa U Cephl
AnnotponHble MoAU(UKAIMKM KUCAOpOAAa W Cepbl. XuMHUUeckue CBoiicTBa cepbl. CepoBoAopo,
cTpoeHuWe, (QuU3NUecKue U XUMHUecKre cBoMcTBa. OKCHABI Cepbl KaK TPeACTaBUTeNH KHUCIOTHBIX
okcuzioB. CepHasi KMC/IOTa, (pr3nueckre U XUMUYeCKHe CBOMCTBa (00LMe Kak IpeACTaBUTeNs Kiacca
KUCJIOT U creruduueckre). XUMAYeCKHe peaklUH, JeXallde B OCHOBe TPOMBIIIJIEHHOTO cCriocofa
MOJIyuyeHUs] CepHOM KUC/IOTHIL. llprMeHeHMe cepHOM KUCIOTHI. COMM CEpHOW KWCIOTHI, KaueCTBEHHas
peakuLusi Ha cy/btaT-uoH. HaxoxeHue ceprl U eé coefiiHeHWI B Npypofe. XUMHUUeCKoe 3arpsi3HeHHue
OKpY)Karolllel cpeZibl COeJUHEHUsIMU Cepbl (KHUC/IOTHBIE AOXKIW, 3arpsisHeHHe BO3Zyxa U BOJOEMOB),
CTI0COOBI €r0 Tpe/IOTBPAI|eHuSsI.

O611as xapakTepuCTHKa 371eMeHTOB V A-rpyriiel. OCOOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbie
CTereHW OKUC/IeHUs. A30T, pacllpoCcTpaHeHUe B IpUpofe, (U3MUecKMe U XUMUYeCKue CBOICTBa.
KpyroBsopor asora B npupoje. AMMHAK, ero (usnueckie W XUMHYeCKHe CBOWCTBA, I0JyyeHHe U
nprMeHeHue. Comu aMMOHHUS, UX (U3MUecKUe U XMMUYeCKUe CBOMCTBA, NpUMeHeHHe. KauecTBeHHas
peakiusi Ha MOHbI aMMOHMs. A30THasi KMC/IOTa, eé rosiyueHue, (pusnueckre U XUMHUUeCKHe CBOWCTBa
(oOe Kak mpefCTaBUTENsl Kiacca KUACIOT W crietyduueckue). Vicmonb3oBaHWe HUTPATOB U COJEH
aMMOHMSI B KauecTBe MHHepa/bHBIX yAoOpeHMH. XuMHUUecKoe 3arpsi3HeHMe OKpY’Karolled cpejbl
coeMHEeHUsIMU a30Ta (KWUC/IOTHbIe [OXKAW, 3arpsi3HeHWe BO34yxa, IMOuBbl U BogoémoB). Docdop,
annoTponHele MoguduKkaimu docdopa, ¢pusnueckre U xuMudeckue csoiictBa. Okcrg docdopa (V) u
tdochopHas kucnoTa, Gusnueckre U XMMUYeCKHe CBOMCTBa, MojydeHue. Mcronb3oBaHue ¢ocdaroB B
KauecTBe MUHEPAIbHBIX Y00peH .

OO61jast XxapakTepucTUKa 31eMeHToB [V A-rpymnmbl. OcOO€HHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe
CTeleHU OKUC/IeHUs. YTJiepo/, a/lJIoTPOIIHble MOAU(UKALIMY, paclipocTpaHeHue B IIpUpo/e, (prsnyeckre
U XUMuueckue cBoictBa. Agcopbuus. KpyroBopor yriepozsa B mpupoge. OKcufbl yriepoga, uX
(usnyeckue U XUMUYeCKUe CBOWCTBA, [eMCTBHME Ha >KUBble OpPraHM3Mbl, I0/IyuyeHHe U IpUMeHeHUe.
OKosoruueckue npobseMsl, CBsI3aHHbIe C OKCHZOM yriiepoga (IV), rumoresa rinobanbHOro noTernsieHus
K/IUMaTa, MapHUKOBLIN 3¢ ¢eKT. YTosbHasi KUCJI0Ta U eé cony, Ux (r3nyeckue U XUMHAUYeCcKue CBOWCTBa,
rojlyueHre U npuMeHeHre. KauecTBeHHasi peakuysi Ha KapOoHaT-voHBI. VIcronb30BaHHe KapOOHATOB B
OBITY, Me/IUIIMHE, TIPOMBIILITIEHHOCTH U CEJTbCKOM XO03STHCTBe.

[TepBOHaua/bHBIE TIOHATHS 00 OpPraHMUYECKUX BeIIeCTBaX KakK O COeAWHEHHUsX yriepoja (MeTaH,
3TaH, 3TWIEH, aljeTU/IeH, 3TaHoJ1, [VIULePHH, YKCyCHas KUcoTa). [Ipupo/iHbIe HCTOUYHUKY YI/IeBOIOPOZ0OB
(yronb, mpuUpOAHBIA Ta3, HedTh), MPOAYKTHI X TMepepaboTku (OeH3UMH), WX pOMb B OBITY U
TIPOMBIIIIZIEHHOCTH. [IoHsATHe 0 GMO/IOTMYeCKH Ba)KHBIX BeLeCTBAxX: ’KHpaxX, Oeskax, yriaeBojax — U UX
pO/IY B ’KU3HU YesloBeKa. MaTepuajbHOe eZJMHCTBO OPraHUYeCKUX ¥ HeOpraHuuecKux coeiMHeHNH.

KpemHuii, ero ¢usuueckue U XUMUYeCKUe CBOMCTBa, MosiyueHHe W npuMmeHeHue. CoeJuHeHUs
KpemMHMs B mpupoze. OOmue mpeacraBneHus o6 okcuge KpemHus (IV) M KpeMHHEBOM KHCJ/IOTe.
CuiMKaThl, UX WCI0/Ib30BaHWe B OBITY, B MPOMBIIIEHHOCTH. BajkHelilye cTpouTe/ibHble MaTepHasbl:
KepamMMKa, CTeK10, IieMeHT, 0eToH, >kene300eToH. IIpoGsiembl 6e30MacHOro  MCHO/Ib30BaHUS
CTPOUTEJIBHBIX MaTePUaoB B NOBCeAHEBHOW >KHU3HHU.

Xumuueckuti 3KcnepumeHnm:

u3ydyeHre 00pasljOB HeOpraHMYeCKWX BeILeCTB, CBOWCTB COJITHOM KHWCJIOTBI, TIPOBe/leHUe
KaueCTBEHHBIX DeakIUi Ha XJIOpWJA-WOHbI W Ha0/IO/leHne TIPU3HAKOB WX TPOTEKaHUsl, OIIBITHI,
oTpaxkaroiue ¢GuU3NUeCKre W XUMUUYECKHe CBOWCTBA TajloTeHOB W WX COeJuHeHWUd (BO3MOKHO
WCIIONb30BaHHe  BHZIeOMaTepyasioB), O3HaKOM/IeHWe C o0pas3lamMu  XJIOpHUZAOB  (TaJoreHUI0B),
03HaKOMJIeHHe C oOpasriaMH cepbl M e€é CoeAlHeHUsIMH (BO3MOKHO HCIIO/b30BaHHe BH/IeOMaTepHasIoB),



HabsroieHre Tipotiecca OOYT/IMBAaHHS caxapa MOJ, /IeHCTBHEeM KOHL|eHTPUPOBAHHOW CEPHOW KHCJIOTHI,
H3yueHWe XUMHUUECKUX CBOWCTB pa30aB/ieHHOW CepHOM KUC/IOTHI, TTPOBe/leHre KaueCTBeHHOM peakiliy Ha
cysnbdar-uoH U HabmofeHue TIpU3HaKa eé TpOoTeKaHWs, O3HaKOM/IeHWe C (hHU3MuecKUMH CBOMCTBaMHU
asora, ocdopa u ux coemuHeHHH (BO3MOXKHO MCIT0/Ib30BaHKE BU/IeOMAaTepUaioB), 00pa3ijaMy a30THBIX
1 ¢ochopHbIX yn00peHHii, TonydeHWe, coOUpaHue, pacrio3HaBaHWe W W3yueHWe CBOWCTB aMMHaKa,
IIpoBe/leHe KaueCTBEHHbIX peakluii Ha HWOH aMMOHHS U (ocdaT-uoH M H3yueHHe IPU3HAKOB HX
IIDOTeKaHWs], B3aUMOJeHiCTBHe KOHLIEHTPUPOBAHHOW a30THOM KUC/IOTBI C Me[bl0  (BO3MOXKHO
WCIO/Ib30BaHUe BH/leOMaTepuasoB), U3yueHre MOZeseil KpUCTa/sIMueCKUX pelléToK anmMasa, rpadura,
(y/iepeHa, 03HAKOMJIEHHE C TIPOLIECCOM a/icOPOIMU PaCTBOPEHHBIX BEIL|ECTB aKTHBUPOBAaHHBIM YTJIEM U
YCTPOWCTBOM TPOTHBOra3a, MoyiydyeHHe, coOMpaHue, pacrio3HaBaHUe W U3y4yeHHe CBOWCTB YTJ/IEKMCIOTO
rasa, rpoBeJieHHe KaueCTBEHHBIX peakLUi Ha KapOOHAT M CW/IMKAT-WOHBI U W3yuYeHHe TMPU3HAKOB MX
MPOTEKaHWs,  O3HAKOMJIEHWe C  TIPOAYKLMEeH  CHAJIMKaTHOM  TPOMBILUIEHHOCTH,  pelleHHe
JKCIePUMEeHTA/IbHBIX 3a7iau 10 TeMe «BaykHelIie HeMeTasuTbl U UX COeTUHEeHUs».

MeTta/nibl 4 UX COeJUHEHUS

OO61jasi XapaKTepUCTUKa XMUMHUECKUX 3/IEMEHTOB — MeTa/UIOB Ha OCHOBAaHWM MX TIOJIOXKEHHS B
[Nepuoauueckoii cucreMe XUMuueckux 3nemeHToB [. V. MeHgeneeBa u cTpoeHust aToMoB. CTpoeHure
MeTa/u10B. MeTannuueckass CBs3b M MeTaj/IMueckKass KpUCTalIUuecKass pelléTka. JIeKTPOXUMHUUeCcKU
psi, HarpsbkeHMM MeTa/uioB. ®PusMueckue U XUMHUeCKde CBOMCTBa MeTasyioB. OOimue criocobsl
nojyueHus1 MeTaunoB. [IoHATHe O KOPPO3UM MeTas/IOB, OCHOBHbIE CIIOCOOBI 3allJUThl UX OT KOPPO3UH.
CriaBel (cTanb, UyryH, JIOPaTIOMAHUM, OPOH3a) U UX MPUMeHeHre B OBITY ¥ IPOMBIIILJIEHHOCTH.

[[lenoyHble MeTasuibl: ToOJIOKeHWe B Ilepropnueckoll cucteMe XMMHUYeCKUX 3jemeHTOB [, U.
MeH/ieneeBa, CTpOeHHe UX aTOMOB, HaXOXXJeHHe B Npupofe. du3nueckye U XUMUUeCKHe CBOWCTBa (Ha
rprMepe HaTpus U Kanus). OKCUABI ¥ TUAPOKCHUIBI HATPHUSA U Kanus. [IpriMeHeHue 111e/I0YHBIX METalI0B
Y UX COeJUHEHUI.

[IlenouHo3eMeibHBIE MeTal/lbl MarHWi W KajbLMi: mosnoxkeHWe B Ilepuoaunyeckoil cucTteme
XUMUYeCcKUx 371eMeHToB [I. V1. MeHziesieeBa, CTpOeHKe UX aTOMOB, HaXOXeHue B ripupoge. dusnueckue
U XUMUUeCKue CBOMCTBa MarHusi U KanblLius. BakHelive coefuHeHUs! KaibLiusi (OKCH[, THAPOKCHZ,
com). YKECTKOCTB BOJIBI M1 CMIOCOOBI €€ yCTpaHeHusl.

AroMuHMI: TI010KeHWe B [leprouueckoi crucTteMe XUMUUYeCKUX 3nemeHToB /1. V. MeHieneeBa,
CTpOeHHe aToMa, HaxoXkJeHue B Ipupofe. Pusmueckue M XUMUYECKUEe CBOMCTBA a/OMUHUSL.
AMoTepHble CBOMCTBa OKCHAA ¥ THPOKCH/IA aTFOMUHUS.

Keneszo: nonoxenue B Ileprosnyeckod cucTeMe XUMUYeckuXx snemeHToB [l. M. MeHpeneeBa,
CTpPOEHMe aToMa, HaxoXJeHWe B mpupofe. dusnueckue M XUMHUeCKHe CBOWCTBa keye3a. OKCH/BI,
ruApoKcUbl U conu xesne3a (II) u xxenesa (III), ux coctaB, CBOWMCTBA U MOTyUYeHUe.

Xumuueckuti 3KcnepumeHm:

O3HaKOM/IeHHe C oOpasljaMyd MeTa/UIOB W CIUIaBOB, WX (U3NYECKUMH CBOMCTBAMH, H3yuyeHHe
pe3y/nbTaTOB KOPPO3WM META/UIOB (BO3MOXKHO HCIIO/b30BAaHWE BHZIEOMATEpUAioB), 0COOEHHOCTEH
B3aWMOJENUCTBUSI OKCH/Ia Ka/bI[Usi M HATpPUsl C BOJOMW (BO3MOXKHO HCIIONb30BaHHE BH/€OMAaTepHasioB),
WCC/Ie[loBaHe CBOWCTB JKECTKOW BOABI, TIpOIlecca TOPeHUsl >kele3a B KUCIopofie (BO3MOKHO
HCII0/Ib30BaHKe BHUleOMaTepyuasioB), NIPU3HAKOB MPOTeKaHUsl KaueCTBeHHbIX peaklMii Ha MOHBbI: MarHus,
KaJIbIIUs, a/IFOMUHUS, LIUHKA, »kene3a (II) u xenesa (II1), meau (II), HabmtoAeHNe 1 OMMCAHKE TTPOLIECCOB
OKpallluBaHWsl IUIaMeHW HWOHaMM HaTpus, Kaausgd U  Kaidblysd (BO3MOXKHO  HCII0/Ib30BaHHe
BH/leOMaTepuasoB), UcciefloBaHie aM(OTepHbIX CBOMCTB MMZPOKCH/A aJFOMUHUA U THAPOKCH/A LIUHKA,
pellieHre 3KCIIepUMeHTalbHbIX 3a7au 1o TeMe «BakHelile MeTal/Ibl ¥ UX COeZJMHEeHUS».

XumHuA U OKpy)Kammias cpeja

BerectBa 1 MaTepuanbl B IOBCeZJHEBHOM JKU3HU UesioBeKa. be3omacHoe HCIo/ib30BaHUE BellleCcTB
Y XUMHUUEeCKUX peakiuii B ObITy. IlepBasi MOMOLb MPY XMMUUECKUX 0’KOTaX U OTPABJIEHUSIX.

XUMU4YeCcKoe 3arpg3HeHre OKpysKarollel cpeZpl (TpefiefbHasi [OMyCTUMas KOHLIeHTpaLys
BelecTB, Aanee — [11K). Posb XuMuy B periieH|y 3K0JIOTHYeCKUX pobieM.

Xumuueckuti 3kcnepumeHnm:



u3ydyeHre 00pa3loB MaTeprasioB (CTEeK/I0, CT/IaBbl META/I/IOB, TIOIMMePHbIe MaTepHasbl).

Mexcnpeomemmble ces3u

Peanu3arjisi MeXIIpeZMETHBIX CBsi3ell NMPU M3y4YeHHH XUMHHM B 9 Kjlacce OCYIeCTB/ISIETCST yepes
WCII0/Ib30BaHKe Kak OOIIMX eCTeCTBeHHO-HAYUHBIX IMOHSATUMN, TaK U MOHSTHH, SB/SIOMIMXCS CUCTEMHBIMU
JJIs1 OTJie/IbHBIX TIPeIMETOB €CTeCTBEHHO-HAYUHOTO LIUKJ/IA.

OO1jie ecTeCTBeHHO-HAayuHble TMOHSTHS: Hay4HbIA (paKT, TUIOTe3a, 3aKOH, TeOpHUs, aHaIu3,
CHHTe3, Kaaccu(UKalys, MepuofrvHOCTb, HabJofieHue, SKCIepUMeHT, MOJe/MpOoBaHue, H3MepeHue,
MO/Ie/Tb, sIBJIeHre, TaPHUKOBLIM 3P eKT, TeXHOMIOTHsI, MaTepHUaJbl.

du3rKa: MaTepusi, aToM, 371eKTPOH, TIPOTOH, HEHTPOH, WOH, HYK/H/I, U30TOMbI, PaZMOaKTUBHOCTE,
MOJIeKy/a, S7eKTPUYecKUid 3apsifi, TPOBOJHUKM, TIOMYIPOBOAHUKH, AWANEKTPUKU, (POTO3/IEMEeHT,
BeLeCTBO, Tes0, O00BEM, arperaTHoe COCTOSIHME BeIl|eCTBAa, TIa3, pacTBOpP, PacTBOPHUMOCTb,
KpUCTa//INYecKasi peIIfTKa, CIiaBbl, (PU3WYecKrWe BeIMUHHbI, eJUHULIBI W3MepeHHs, KOCMHUecKoe
MIPOCTPAHCTBO, I/IaHeThl, 3B€31b1, Co/HLIe.

Buonorus:  ¢orocuHTes, apixaHue, Ouocdepa, HKOCHCTEMa, MHUHepanbHble YyA00peHus,
MHKpO3J/IeMeHThI, MAaKpPO3/IeMeHThI, TUTaTe/IbHbIe BellecTBa.

leorpadusi: atmocdepa, ruppocdepa, MUHepasbl, TOpHble TOPOALI, TIOJe3HbIe HCKOTaeMble,
TOIUIUBO, BOJHbIE PECYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 XMMHHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATHI

JIMYHOCTHBIE pe3y/bTaThl OCBOEHHUS TTPOrPaMMbl OCHOBHOT'O 0011iero 00pa3oBaHusl JOCTUTAOTCS B
xo7ie oOy4yeHHWs XVMUM B eJUHCTBe yueOHOM M BOCITUTATeNbHOW [eATebHOCTH B COOTBETCTBUHU C
TPaJMIIMOHHBIMH ~ POCCUMCKUMH  COLIMOKYJIbTYPHBIMM W JyXOBHO-HPAaBCTBEHHBIMH  1I€HHOCTSIMH,
MIPUHATHIMU B 00IIIeCTBe MTPAaBUIaMU U HOPMaMHU MTOBE/IEHHS U CIIOCOOCTBYIOT TPOIIeCccaM CaMOTIO3HAHWS,
CaMOpa3BUTHS U COTMATA3AI[UH 00yUaroIIUXCsl.

JIMUHOCTHBIE pe3yJbTaThl OTPA’KAIOT TOTOBHOCTb OOYYAIOIIUXCS PYKOBOJICTBOBAaTbCS CHUCTEMOM
MO3UTHUBHBIX 1[eHHOCTHBIX OPHEHTAIUi ¥ PaCIIMPeHre OTbITa JeaTelbHOCTH Ha e€é OCHOBE, B TOM UHCJIe B
YacTu:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

LIEeHHOCTHOTO OTHOILIEHUS K OTEeYeCTBEHHOMY KY/IbTYPDHOMY, HCTOPHUUECKOMY M Hay4yHOMY
HaC/IeMI0, TIOHUMaHUsI 3HAUeHUs] XMMUUECKOW HayKH B JKU3HM COBPEMEHHOTO 00IIecTBa, CoCOOHOCTH
BA3JIeTh JOCTOBEpHON WHGOpMalell O TIepefioBbIX [JOCTHXKEHWAX W OTKPBITUAX MHPOBOH M
OTeueCTBEHHOW XMMHH, 3aMHTePeCOBaHHOCTH B HAyUHBIX 3HaHUSIX 00 yCTPOMCTBe MUpPA U 00IL[eCTBa;

2) rPaX/JaHCKOT0 BOCIIUTAHUA:

TIPe/ICTAB/IEHUS O COILMATBLHBIX HOPMAax U TPaBU/IaX MEX/IMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHWKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIO/Ie3HOW, y4eOHOUCC/Ie/[0BaTe/ThCKOM,
TBOPYECKOW W JIPYTUX BH/IAX JIeSITETbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JleATebHOCTH
MPY  BBLIMOJIHEHWM yueOHBIX, TMO3HABATENbHBIX 33/lad, BBLITIOIHEHUA XUMWYECKUX 3KCIIEPUMEHTOB,
CO3[]aHMN Y4eOHBIX TPOEKTOB, CTPeMJ/IEHHS] K B3aMMOTIOHMMAHUIO M B3aMMOTIOMOIIY B TpOIiecce 3TOMH
yueOHOW JiedaTeNlbHOCTH, TOTOBHOCTH OL|eHWBaTh CBOE TIOBe/IeHHWe U TIOCTYIKKM CBOWX TOBApHIEH C
TO3ULIMM HPAaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHMUS MTOC/eJCTBUMN IMOCTYTIKOB,;

3) HeHHOCTH HAYYHOT0 NO3HAHMA:

MHUPOBO33peHUEeCKHe TIPe/CTaBIeHUs] O BeIecTBe W XWMHUECKOW peakL[UHd, COOTBEeTCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOLIME OCHOBY /ISl TIOHMMaHUS CYIITHOCTH Hay4YHOM
KapTHHBI MHpA, TpeZCTaB/ieHHusi 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHs TIPUPOJbI, B3aUMOCBSI3SIX
yesioBeKa C MPUPO/JHOUN Cpeioi, 0 POJIA XMMUU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTeH;

TM03HaBaTe/TbHbIe MOTUBBI, HATlpaB/IeHHbIE HA TIOJTyYeHUe HOBBIX 3HAHUM M0 XUMUH, He0OXOAUMbIe
o o0bsicHeHWs Hab/Io/jaeMbIX TIPOLIECCOB W sIBJIEHWH, TI03HABaTe/NLHOW, WHGMOPMAIMOHHOW WU
UYNTATeNbCKON KY/bTYPhl, B TOM UHC/JIe HAaBBIKOB CAaMOCTOSITEJIbHON paboThl C yueOHBIMU TEKCTaMH,
CTIPaBOYHOM IUTepaTypoH, JOCTYITHBIMU TeXHUUECKUMU Cpe/ICTBaMU UH(OPMaLIMOHHBIX TEXHOJIOTH;

WHTepeC K OOyuYeHWI0O U TI03HAHUWIO, JIF0O03HATEeNbHOCTh, TOTOBHOCTb W CMOCOOHOCTH K
camMo00pa3oBaHUI0, TIPOEKTHOM W HWCC/eIOBATeNbCKOM JIeITeTbHOCTH, K OCO3HAaHHOMY BBLIOODY
HarpaB/ieHHOCTH ¥ YPOBHsI 00y4eHus! B JaTbHeHIIIeM;

4) hbopMuUpOBaHUSA KYJILTYPHI 3[J0POBbS:

0CO3HaHWe IIeHHOCTH >KW3HW, OTBETCTBEHHOTO OTHOILIEHHWS K CBOEMY 37I0POBBIO, YCTaHOBKM Ha
3[I0pOBbIiA 00pa3 >KU3HM, OCO3HaHWE TIOC/IeCTBUN W HENpUSTHE BPEeIHBIX INPUBBIYEK (YrOTpeOIeHus
a/IKOroJ1sl, HADKOTUKOB, KypeHuUs1), HeOOX0AUMOCTH COOJIIO/IeHHs TTpaBr/ 6€30MacHOCTH MPU 0OpalieHuH
C XUMWUYECKUMH BEI[eCTBaMH B ObITY U pPeaibHOM >KU3HHU;

5) TPyA0BOro BOCIIMTAHHA:

WHTEpeC K MPAaKTUUYeCKOMY M3yUeHHI0 npodeccuii U Tpy/ia pa3iiyHOro Pofia, yBaXKeHUe K TPYAy U
pe3y/bTaTaM TPYZOBOU /IeATeIbHOCTA, B TOM YHC/Ie HAa OCHOBE NPUMEHEHHS TMPeIMETHBIX 3HAaHWM TI0
XMW, OCO3HAHHBIA BLIOOD WHJWBH/YaTbHOW TPAEKTOPHUM TIPOJIO/DKEHHsS 00pa3oBaHUS C YUYETOM
JIMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTM K XWUMHH, OOIIEeCTBEHHBIX WHTEPECOB W TIOTpeOHOCTEH,
yCriemHol npodeccMoOHaNbHON JIeATelbHOCTH W pa3BUTUA  HEOOXOAWMBIX YMeHHH, TOTOBHOCTB
aflanTUPOBAaThCS B TIPOdeCcCHOHaNBHON cpe/e;

6) 3K0/10rM4eCcKoro BOCIIUTAHUS:



9KOJIOTMUECKHU 11e/1Ieco00pa3Hoe OTHOIIEHWEe K TIPUPO/ie KaK MCTOUHHUKY JXKU3HU Ha 3emiie, OCHOBe
eé CyIIleCcTBOBaHMs, MOHUMaHWE I[eHHOCTH 3/I0POBOTO M 6e30macHOro obpasa >KW3HH, OTBETCTBEHHOE
OTHOIIIEHHe K COOCTBEeHHOMY (PU3UYECKOMY | TICUXHUYECKOMY 3/10pPOBbIO, OCO3HaHHE I1I€HHOCTU
cobOmofieHust TipaBusl Ge30racHOTo TIoBeZieHUsT TIpU paboTe € BellleCTBaMM, a TaKXKe B CHUTYalUsX,
yTPOXKaIOIIMX 3I0POBBIO U JKWM3HU JTH0/IeH;

CTIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TIONydaemble TIPU W3yueHWMd XWMWH, AJIST PellleHusl 3ajad,
CBSI3aHHBIX C OKpY»Karollleli TPUPOJHOW Cpefioi, [/1s1 TIOBBLIIIEHUS] YPOBHSI 3KO/IOTUYEeCKON KYIbTYPhbI,
0CO3HaHUsI T00ANMbHOTO XapakTepa 3KOJOTMYeCKUX TMpobsieM W TyTeld WX peLIeHus IOCpPeCTBOM
METO/IOB XWMHH, 3KOJIOTMYeCKOTO MBIIUIEHNs], YMeHUs PYKOBOZCTBOBATHCSI MM B TI03HaBaTelbHOM,
KOMMYHUKAaTUBHOM U COL[ATbHOM MPAKTHKe.

METANPEJMETHBIE PE3YJ/IBTATBI

B cocraBe wMmerampeAMeTHBIX ~pe3yJbTaTOB BBIJENSIOT 3HauMMble A1 (DOpPMHPOBaHUS
MHUPOBO33peHUs1 00IIleHayUHbIe TIOHATHS (3aKOH, TeOpus, TIPUHIIUI, TUIOTe3a, (akKT, CUCTeMa, TPOIIecc,
9KCTIEPUMEHT W JIpyToe.), KOTOPble HCIO/b3YIOTCS B €CTeCTBEHHO-HAYYHBIX yueOHBIX MpefMeTax |
TI03BOJISIFOT Ha OCHOBe 3HAHWI W3 3TUX TpeMeTOB (OPMHUPOBaTh TIpe/CTaB/ieHue O 1[eJIOCTHOM HayuyHOU
KapTiHe MHWpa, W yHUBepcajbHble YyueOHble JelicTBUS (T0O3HAaBaTe/lbHbIE, KOMMYHHKATHBHBIE,
DEry/siTUBHBIE), KOTOpble 00ecreurdBarOT (OpPMHUpPOBaHHWE T'OTOBHOCTH K  CaMOCTOSTE/IEHOMY
TJTAHUPOBAHUIO U OCYII[ECTB/IEHHIO YUeOHOM /lesTeTbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEpPCA/IbHbIE YueOHbIe AeHCTBHUA

Ba3zoBbie lornuecKue JeicTBUA:

YMeHHUsI UCIO/B30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHHs] TIPH OCBOEHWM 3HAHWM: pacKpbIBaTh
CMBICJI XUMAYECKUX TIOHSTUM (BBIE/SITh MX XapaKTepHble TNPU3HAKH, YCTaHABIMBaTh B3aUMOCBSI3b C
JPYTMMH TIOHSTUSIMH), WCIIO/Ib30BaTh TIOHATHS [ OOBSICHEHUS OTJeNbHBIX (DaKTOB W SIBJIEHUH,
BBIOMPATh OCHOBaHWSI M KPUTEPUH /IS KJIacCH(UKAMM XMMUUECKUX BeIeCTB ¥ XUMHUEeCKHUX PeakIn,
yCTaHaB/IWBAaTh TPUUHUHHO-CIE[ICTBEHHBIE CBSI3U MEXJY OOBEKTaMU W3YUeHUs, CTPOUTH JIOTHUECKHe
paccyxieHus (MHAYKTUBHBIE, e JYKTUBHBIE, 110 aHAJIOTUN), /lelaTh BIBO/BI M 3aK/TFOUEHNS;

yMeHWe TIpUMeHSITb B TIPOL[eCcCe TI03HAHUSI TIOHATHSA (TIpeJMeTHble U MeTarpeJMeTHbIe),
CHMBOJIMYECKHE (3HAKOBBIE) MO/IE/TH, UCTIONb3yeMble B XMMUH, TTPeo0pa30BbIBaTh IIUPOKO TIPUMeHsIeMbIe
B XUMUH MO/Ie/IbHbIe TIPe/ICTaB/IeHusI — XUMUUeCKUM 3HaK (CUMBOJI 3/ieMeHTa), XuMuueckasi popmyna u
ypaBHeHHe XUMHWUECKOW peaki[ii — TIPH pellleHry yueOHO-TI03HaBaTeNbHBIX 3aJau, C YUYETOM 3THX
MOJlefIbHBIX TIpe/ICTaB/AeHUH BBISIBASTh M XapaKTepr30BaTh CYIeCTBeHHble TPU3HAKU U3y4yaeMbIX
00bEKTOB — XWMHUUYECKUX BEILeCTB M XUMHUYECKUX peaklUi, BBISBIATH OOLMe 3aKOHOMepHOCTH,
MIPUYUHHO-CJIe/ICTBEHHBIE CBSI3W Y TIPOTUBOPEUMsI B M3yuaeMbIX TPOLIeCCax v sIBJIeHUSIX.

Ba3zoBble ucciefoBarebCKue AeHCTBUSA:

yYMeHHe WCI0/b30BaTh TOCTaBJ/IeHHbIe BOTMPOCHI B KaueCcTBe WHCTPYMEHTa IM03HaHUs, a Takke B
KayecTBE OCHOBBI A1 (DOPMUPOBAHHMSI THUIOTE3bl TI0 TIPOBEPKe TMPAaBUILHOCTH BBICKA3bIBAEMbIX
CY>X[eHUM;

npuobpeTeHyWe OMNbITa 10 TUIAHWPOBAHWID, OpPraHU3allMd W TIPOBEJIEHUI0  yUEHWUYEeCKUX
IKCTIepUMEHTOB, YMeHHe HaOJMoJaTh 3a XO/O0M TIPOIleCca, CAMOCTOSITE/TbHO TPOTHO3UPOBATh €ro
pe3ynbTaT, GopMynaMpoBaTh 0000IeHWss W BBIBOJBI TI0 pe3ysbTaTaM IPOBEAEHHOTO  OIbITa,
HCCIIe/IOBaHUS, COCTaBJIATE OTUET O TIPO/ieNlaHHoM pabore.

Pabora c undopmanueii:

yMeHHe BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIIMIO Pa3NMUHbIX BHUIOB U (hopm
TMIpe/iCTaB/IeHUs], TIOyUYaeMyl0 W3 Pa3HbIX UCTOUHWKOB (HAyUYHO-TIOMYJsSPHAsl JIUTepaTypa XUMHUUECKOTr0o
coJiep>KaHusi, CripaBOYHbBIe 1MOco0usi, pecypckl VIHTepHeTa), KpUTHUECKH OLIeHHWBaTh NMPOTUBOPEUYUBYIO U
He/I0CTOBepHYH0 MH(OpPMaLIIO;

yMeHHe TIPUMEHSITb pa3/MuHble MeTO/bl M 3arpoChl TP TOWCKe W 0TOOpe HWHGOpPMAruud U
COOTBETCTBYIOIMX [aHHBIX, HeOOXOJMMBIX /s BBITIOJIHEHUS Y4eOHBIX M TIO3HABaTeNbHBIX 3a/1au
ompe/ieIEHHOTO  THIMa, TmpuobpeTeHWe ombiTa B 007aCTM  UCMO/MB30BAaHUSA — WHGOPMAI[UOHHO-
KOMMYHUKATHBHBIX TEeXHOJIOTHH, OB/afieHHe KyJbTYpOW aKTHBHOTO WCIIO/Ib30BAaHUS PAa3/IAYHbIX



TIOVICKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMabHYIO (hOpMY TpejCcTaBaeHus HHPOpPMaIu U
WJTFOCTPUPOBATh pelllaeMble  33/laudl  HEC/IOKHBIMM CXeMaMH, JAuarpaMMaMu, JpyruMu (GopmMamu
rpad¥Ky ¥ X KOMOWHAIWSIMU;

yMeHHe WCTO/b30BaTh W aHAJW3UpOBAaTh B Tipolecce yuebHOW U HMCCIe0BaTe/TbCKON
JesITelIbHOCTH MHGOPMALUI0 O BJUSHAW TPOMBIIJIEHHOCTH, CEe/bCKOTO XO03SMCTBAa M TPAHCIOpPTa Ha
COCTOSTHHME OKPY Karoll[ei PUPOHON Cpefibl.

KoMMyHHKaTHBHBIE yHHBepCa/IbHbIe yueOHbIe AeHCTBHA:

yMeHUsl 3a/laBaTh BOMpPOCH! (B XO/e Auasiora W (WIH) AUCKYCCUM) TI0 CYIIeCTBY 00CY»XZaeMou
TeMbl, (HOPMYIMPOBATL CBOM TIPeAJIOXKEHHSI OTHOCUTEbHO BBINIO/THEHHS TPe/I/IOXKeHHOH 3a/jauu;

YMeHHUs] TIPeACTaBJIsATE TIOTyUYeHHbIe pe3yJ/bTaThl [103HABATEJbHOW [esTelbHOCTH B YCTHBIX U
MMUCbMEHHBIX TeKCTaxX; Jie/aTb TpPe3eHTaLUI0 pe3yJIbTaTOB BBIMOJHEHUsT XWMHUECKOrO 3KCIepuMeHTa
(1abopaTopHOTrO OMbITA, J/1aOOPAaTOPHOM pabOTBI MO WCCAEOBAaHUIO CBOKCTB BeIIECTB, Y4eOHOTO
TPOEKTA);

yMeHUs Y4eOHOTO COTPYJJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW TIO3HABaTeNbHOM U
HCC/Ie/IOBATeIbCKOW JIeATEIbHOCTH TIPU PEIIeHWH BO3HHWKAMIN[UX Tpo6ieM Ha OCHOBe yuéra OOIuX
WHTEPECOB W COTJIaCOBaHUS TO3UIMNA (00CYy>KJeHHs, OOMeH MHEHHUSIMHM, «MO3TOBBIE INTYPMBI»,
KOOD/IMHALIUSI COBMECTHBIX JeHCTBUM, OTpeie/ieHe KDUTEPUEB M0 OlleHKe KauecTBa BBIMOJIHEHHOU
paboTkI U ApyTHE).

PerynAaTuBHbIe yHUBepCa/IbHbIE yUeOHbIe AeHCTBHA:

yMeHHe CaMOCTOSITeJIbHO OfpeZessTh LeJd JesTeJbHOCTHA, TUIaHWPOBaTh, OCYILECTBISTS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO JIeSITeNIbHOCTb, BBIOMpaTh Hambosiee
3¢ dekTrBHBIE CTIOCOOBI peleHrsT yueOHBIX U MM03HaBaTeIbHBIX 33/]au, CAMOCTOSITEIbHO COCTAB/ISTh WU
KODPEKTHUPOBAaTh TIPe/JIOKeHHBIA aNrOpUTM AeUCTBUI TIPU BHITIOJTHEHUN 3a/]JaHUM C YUETOM TIOTyUYeHUs
HOBBIX 3HaHMH 00 W3yuaeMbIX OOBEKTaX — BeL[eCTBAX M PeaKLUSIX, OLeHHWBaTb COOTBETCTBHE
MOJTYYEHHOTO pe3y/bTaTa 3asfB/eHHOW I[eJd, YMEHWEe WCIO/b30BaTh W aAHAIM3MPOBAaTh KOHTEKCTHI,
Tipe/ijlaraemMble B YC/IOBUU 3a/JaHUH.

MMPEIMETHBIE PE3YJ/IbTATBI

B cocraBe mpeIMETHBIX Pe3yJ/ILTAaTOB TI0 OCBOEHHIO 00513aTe/TbHOTO COZIEP>KaHMsl, yCTaHOBIEHHOTO
JAHHOW (eslepanbHONM pabodeli MPOrpaMMOM, BBIZIESIOT: OCBOEHHbIE 00yUYaroMMUCS HaydHbIe 3HAHUS,
yMeHUsl U CTIOCO0bI IeHCTBYH, crieliudyudeckue [ijist IpeAMeTHON 00/1acTi « XUMUsD», BUABI 1eSITeTbHOCTH
0 TIOJYYeHUI0 HOBOTO 3HAHWs, ero WHTeprpeTaluy, TpeoOpa30BaHMI0 M MPUMEHEHUI0 B Pa3IUuUHbBIX
yueOHBIX ¥ HOBBIX CUTYal|HsIX.

K koH1y o0yuenusi B 8 Kiacce nipeMeTHbIe Pe3y/IbTaThl Ha 0Aa30BOM ypPOBHE [JOJDKHBI OTPaXkaTh
c(OpMHUPOBAaHHOCTH y 00YYAIOIUXCS YMEHHUI:

*  DPAacKphIBaTb CMBIC/T OCHOBHBIX XUMUYECKUX TIOHSTHMN: aTOM, MOJIeKYJla, XAMUYECKAN 3J1IeMeHT,
MIPOCTOe BEILeCTBO, CJIOJKHOE BeIlecTBO, CMeCh (0AHOpPOJHAs U HEOAHOPOHAsT), BalleHTHOCTD,
OTHOCHUTE/IbHAsl aTOMHAasi W MOJIEKY/IIPHAsi Macca, KOJIMYEeCTBO BEIEeCTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JI0Jii XUMHUECKOTO 37IeMeHTa B COeJWHEeHUH, MOJIIPHBIA 00BEM, OKCH/I,
KUAC/IOTa, OCHOBAHWE, COJIb, 3JIEKTPOOTPHUIIATENLHOCTh, CTEMeHb OKWUCIEHUS, XUMHUecKas
peakiusi, KIacCU(PUKAIIUS peakldii: peakiid COeJUHEHWs, Peaklid pa3/ioKeHUs, peakiiu
3aMelleHrs], peakud OOMeHa, 3K30- W SHJIOTEPMHUECKHE Ppeaklldd, TeIryioBoi 3ddekT
peakiiu, SiApO aToMa, 3JIeKTPOHHBIA C/OH aroMa, aToMHas OpOWTanb, pafuyC aroMma,
XUMUYeCcKasi CBSI3b, MOJISIPHAS 1 HeTO/IsIpHast KOBaJIeHTHasl CBsi3b, MOHHAsH CBSI3b, MOH, KaTHOH,
aHWOH, PaCcTBOP, MaccoBasi A0Jis BelljecTBa (TPOLieHTHasi KOHLIEHTpaLUsi) B PaCTBOPE;

*  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMWUECKUX TIOHATHUH U MPUMEHSTH 3TH TIOHSTUS
TIPY OTIMICAHUH BEIIeCTB U UX TPEeBPaITeHNIH;

*  HCIO0JIb30BaTh XMMHUUECKYI0 CHMBOJIMKY [Jisi COCTaBjeHHs1 OpMyJ BelecTB W ypaBHEHHI
XUMHWUYECKHX peakLni;

e OTpe/eNIsiTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJJUHEHUSIX, CTEIeHb OKHUC/TEHHUS
3/IEMEHTOB B OWHApPHBIX COEIUHEHUSX, TIPUHA/IEXKHOCTL BEIIeCTB K OMpe/leIEHHOMY KJ/laccy



coequHeHWid TI0 ¢opMmyJsiaM, BUJ XUMHUECKOW CBs3u (KOBajleHTHasi W UWOHHas) B
HEeopraHU4yeCcKUx COeJMHeHUsIX;

packpbiBath CMbICT Ilepuopuueckoro 3akoHa [I. M. MenzeneeBa: [1eMOHCTPUPOBAaTh
MIOHMMaHKe 1epUoAUYeCcKOM 3aBUCHMOCTHU CBOMCTB XMMHUUECKUX 3/71eMEHTOB OT MX I0JI0XKEeHUsI
B [lepuoguueckoil crcTeMe, 3aKOHOB COXpaHeHUs] MacChl Bell|eCTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKY/IIPHOTO YUeHHs], 3aKoHa ABOra/ipo;

ONMChIBaTh U XapakTepu3oBaThb TabnuuHyto ¢opmy Ileprofnueckod cUCTEMbl XMMHUECKUX
3JIEMEHTOB: pa3/vyaTh TMOHSTHS «TJlaBHas noArpymnmna (A-rpynma)» U «mobouHasi MOArpyrina
(B-rpynma)», Masble U OOJblIME TEPUO/bI, COOTHOCUTh 0003HaueHUsi, KOTOpble UMEHOTCS B
Tabmuie «Ilepriofueckas CUCTeMa XMMHUeCKUX djemeHToB [I. . MeHzeneeBa» C
YKUCIOBBIMU XapaKTePUCTUKAaMHM CTPOEHHs] aTOMOB XUMHUYECKHX 3JIeMEeHTOB (COCTaB U 3apsi[
sipa, o0lIiee YKC/I0 37IEKTPOHOB M pacrpe/iesieHre WX TI0 3JIeKTPOHHBIM CJI05IM);
K/1acCUULIMPOBaTh XUMUUECKUe 371eMeHTh], HeOpraHHUecKre BelljecTBa, XMMUUeCcKue peakLliu
(0 UKCTy ¥ COCTaBY y4YaCTBYIOIIUX B PeaKLIUY BeIIeCTB, 10 TeryioBoMy 3¢hhekTy);
XapaKTepu30BaTh (OMKMCHIBATH) OOIIMe XMMHUUeCKHe CBOWCTBA BeIeCTB Pa3/WYHBIX K/1acCOB,
MOATBEp)KJas OIMCaHue [IpuMepaMy  MOJIEKY/ISIDHBIX ~ YpaBHEHMH COOTBETCTBYIOLIMX
XUMHYEeCKUX peakiuii;

NIPOTHO3UPOBaTh CBOMCTBA BeLECTB B 3aBUCUMOCTM OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTeKaHUsl XUMHUUEeCKUX IpeBpallleHU B Pa3/IMUHbIX YCI0BUSIX;

BBIUMC/ISITH OTHOCUTEbHYH) MOJIEKY/ISIPHYIO M MOJISIDHYIO MAacChl BeLeCTB, MacCOBYIO [IOJTFO
XUMWAYEeCKOTO 37ieMeHTa 1o (opmyse coeJUHeHUs, MAacCOBYIO [IOJIF0 BeIeCTBa B PacTBOpe,
MIPOBOAUTE PAaCU&ThI 110 YPaBHEHUIO XUMHUUECKOW peakLvu;

MIPYMEHSTb OCHOBHBIE OIepalid MBICJUTEIbHOW JesTelbHOCTH — aHajlki3 W CUHTe3,
cpaBHeHMe, 0000IIeHHe, CHUCTeMATH3aLUI0, KIaCCU(GHUKALUIO, BBISBIEHWE TPUYMHHO--
C/Ie[ICTBEHHBIX CBsi3ell — /i1 M3yuyeHHsl CBOWCTB BeL|eCTB W XUMHUYECKUX peakLui,
eCTeCTBEHHO-Hay4YHble METOJbl TI03HaHUS — HaO/ofieHre, W3MepeHHWe, MO/e/TUpOBaHMe,
9KCTIepuMeHT (peasbHbIN 1 MBICJIEHHBIH);

c/ie/j0BaTh TIpaBU/IaM I10/1b30BaHUsI XUMUYeCKOH 110Cy /101 U 1abopaTopHbIM 060pyJ0BaHKEM, a
TaKKe TIpaBWiIaM oOpalleHuss C BelllecTBAaMU B COOTBETCTBUU C MWHCTPYKLUSIMH II0
BBITIOJTHEHHIO  71ab0paTOPHBIX XUMHUECKHX OIbITOB 110 TIOJIyYeHUI0 M CcOOMpaHHIo
razoobpasHelx BelllecTB (BOZOpPOAAa M  KWUCJIOPOZAA), TPUTOTOBJIEHUIO PacTBOPOB  C
orpeJe/éHHON MacCOBOM [io/ieli pacTBOPEHHOTO BelleCTBA, IJIAHUPOBaTb U TIPOBOJAUTH
XUMHAYeCKre SKCTIepUMEeHTHI TI0 Paclio3HaBaHUIO PACTBOPOB Lie/ioueid M KUCJIOT C TTOMOILBI0
WH/IMKaTOPOB (71akmyc, dheHondTanenH, MeTUIOPaHX U ApyTrHe).

K koHIly o6yueHusi B 9 K/aacce mpeZiIMeTHbIE Pe3y/bTaThl Ha 6a30BOM ypPOBHE [JOJDKHBI OTPaXKaTh
c(OpMHPOBAaHHOCTH y 00YYAIOIUXCS YMEeHHI:

PacKpbIBaTh CMBIC/T OCHOBHBIX XUMUUYECKUX TIOHSITUN: XUMUUECKUI 3/IeMeHT, aTOM, MOJIeKYa,
WOH, KAaTWOH, aHWOH, TIIPOCTOe  BEeLeCTBO, CJIO)KHOE  BeIeCTBO, BajeHTHOCTb,
3/IeEKTPOOTPULIATE/ILHOCTb, CTelleHb OKUC/IeHUsl, XUMUYecKasl peakLysi, XUMHUUecKasl CBsi3b,
TETIOBOU 3¢ eKT peakiuy, MOJIb, MOJIIPHBIM 00BEM, PaCTBOP, 3JIEKTPOJTUTHI, HEIJIEKTPOJIUTHI,
5/IeKTPOJIUTHYECKass JAWCCOLMALMs, peak[ud HMOHHOro oOMeHa, KaTaau3aTop, XMMHUecKoe
paBHOBecre, oOpaThMble U HeoOpaTHMble peakLUM, OKHC/IUTeIbHO-BOCCTAHOBUTEIbHbIE
peakliiy, OKHUC/IMTe/b, BOCCTAaHOBUTe/b, OKHC/IEHWE M BOCCTAHOBJEHWe, a/yIOTPOINs,
amM(poTepHOCTh, XUMHUYeCKas CBsI3b (KOBajeHTHasi, MOHHasi, MeTas/yinyeckas), KpucTainyeckast
peléTKa, KOPpPO3Usl MeTasyIoB, CIUIaBbl, CKOPOCTb XUMWUECKOW peaklud, MpefeabHO
JonyctuMas KoHueHTpauud [11K Belectsa;

WJIJTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSTHN W MPUMEHSITb 3TH TIOHSATHS
TIPY OTTMCAHUM BeLeCTB U MX MpeBpalleH i;

HCII0/Ib30BaTh XMMHUECKYI0 CUMBOJIMKY [JISl COCTaBjeHHs1 JOpMyJl BelLecTB W ypaBHeHHi
XUMHUUECKUX PeaKI[ui;



orpefie/isiTb Ba/IEHTHOCTb U CTeleHb OKWC/IEeHUS] XUMHUUECKUX 3/IEMEHTOB B COeAUHEHUSIX
pa3/IMUHOrO COCTaBa, MPHUHA/JIE)KHOCTh BELECTB K OIpefe/éHHOMY K/IacCy COeJMHEeHHH 110
dbopmynam, BHJ ~XUMUUECKOW CBsi3u (KOBajJieHTHas, WOHHas, MeTa/uldyeckas) B
HeopraHW4yecKUx COeJMHEHMsIX, 3apsJ, MOHAa IO XUMMUUeckKoil (opMyJ/e, XapakTep Cpelbl B
BOJHBIX pacTBOpax HEOpraHW4YeCKWX COeJWHEHWUM, TUI KPUCTA/UINUEeCKOM PpelIfTKH
KOHKDEeTHOT0 BellleCTBa;

packpbiBaTh cMbIC/ [lepuosnyeckoro 3akoHa [l. V. MenjeneeBa M [JeMOHCTPUPOBaTh €ro
MOHUMaHKe: OMWCHIBaTh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ileproandeckoil cucTembl
XUMHUECKUX 37IEMEHTOB: Pa3/IMyaTh TIOHATHS «TJIaBHast moArpymmna (A-rpyrmrmna)» U «rmoboyHas
noarpynmna (B-rpymnma)», mManbie U OoJblIMe TIepUObl, COOTHOCUTh 0003HAUeHUs], KOTOpbIe
UMEIOTCS B TIePUOJMUeCKO Tabsvlle, C YHMC/IOBBIMH XapaKTePUCTUKaMHM CTPOEHUs] aTOMOB
XUMHUECKHX 3/1eMeHTOB (COCTaB U 3apsifi A7ipa, o0lIiee YMC/I0 37IeKTPOHOB U pacIipe/ieieHne UxX
MO 3/IEKTPOHHBIM CJI0SIM), OOBSCHATH OOILie 3aKOHOMEPHOCTH B HW3MEHEHWH CBOMCTB
3/1eMEHTOB U UX COeIMHEHUM B IpejiesiaX MasbIX MepUOoJ0B U I[VIaBHBIX MOArPYMII C YUETOM
CTPOEHUSI X aTOMOB;

KJ1accuULIMpOBaTh XUMUUeCKUe 371eMeHTh], HeOpraHWUecKre BellecTBa, XMMUUeCcKue peakliviu
(Mo uWciny W COCTAaBYy YYaCTBYIOIIMX B peaklUM BelecTB, IO TerioBoMy 3ddekrty, Mo
M3MeHEHUI0 CTelleHell OKUC/IeHNsI XUMUUeCKUX 5/1eMeHTOB);

XapakTepu30BaTh (OMUChIBaTh) 0oOIIve U crenuduUyecKrie XMMHUYeCKHe CBOMCTBA MPOCTBIX U
CJIOKHBIX BeIeCTB, TIOATBEpX/Jasi OIHMCcaHWe TpPUMepaMu MOJIEKY/ISIPHBIX W HWOHHBIX
yPaBHEHH# COOTBETCTBYIOLINX XUMUYECKUX PeaKLnii;

COCTaBJISITb YPaBHEHUS HMeKTPOIMTUUECKOHN ANCCOLMALIMN KUCJIOT, 1{eJI0ueil U CoJle, MoJTHbIe
YW COKpalléHHble ypaBHEHMs peakuudii HOHHOTO OOMeHa, YpaBHEHUS  peaKLWi,
MOJTBEP)KAAMOLINX CYLIeCTBOBaHWE TeHETUYEeCKOM CBS3M MEXAY BelLecTBaMH pPa3/IMnUHbIX
KJIaCCOB;

pacKpblBaTb  CYLJHOCTb  OKUC/IUTEIbHO-BOCCTAHOBUTENbHBIX  peakLuil  [0Cpe/CTBOM
COCTaBJIeHHsI 37IEKTPOHHOTO OaslaHca 3TUX peakLyii;

MIPOTHO3UPOBaTh CBOMCTBa BeIleCTB B 3aBUCUMOCTH OT WX CTPOEHMs], BO3MOXXHOCTH
MIPOTeKaHUs1 XMMUYeCKHX NpeBpallieHri B pa3/IMuHbIX YC/IOBUSX;

BBIUMC/ISIT OTHOCUTE/IBHYH0 MOJIEKY/ISIPHYH0 M MOJIIDHYIO MacChbl BelljeCTB, MacCOBYIO [10JIHO
XMMUYeCKOro 3jeMeHTa 1o (opMyse Coe[VHEHMs, MacCOBYIO [O/I0 BelljeCTBa B PacTBODE,
MIPOBOJUTE PACUETHI 110 YPaBHEHUIO XUMUUECKOW peakivu;

co0/r01aTh TIpaBUJIA MO/b30BaHUST XUMUYECKOW TIOCYZI0M U 1abopaTOpHBIM 000pyZOBaHUEM, a
TaKKe MpaBUJia 0OpalleHusl C BeIleCTBaMU B COOTBETCTBHU C MHCTPYKLUSIMU TIO BBITIOTHEHHUTO
71ab0paTOPHBIX XUMUYECKUX OMBITOB IO TOTYUYeHUI0 ¥ COOMPAHHI0 ra3000pa3HBIX BeIeCcTB
(aMMMaKa v yryIeKuc/oro rasa);

MPOBOAUTL peakLuM, TMOJTBep)KIAM0Le KaueCTBEHHbIM COCTaB pa3/iMuYHBIX BeIeCTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJIOpWA-, OpomMHz-, noaua-, kapboHat-, docdar-, cunvkar-,
cynbar-, TUAPOKCUA-UOHBI, KAaTMOHbl aMMOHHSI U MOHbl H3yYeHHbIX MeTasl/IoB,
MIPUCYTCTBYIOLIME B BOAHBIX pACTBOpaX HeOpraHUUeCKuX BellecTB;

NIDUMEHATh OCHOBHBbIE OIlepaliid MBIC/UTE/IBHON [eITeNlbHOCTM — aHalu3 U CUHTe3,
cpaBHeHUe, 000011eHe, CHCTeMaTH3al1Io, BbIsSiBIeHHe IPUYUHHO-C/Ie/ICTBEHHbIX CBsI3el — [/Ist
M3yuyeHUs] CBOMCTB BellleCTB U XUMHUECKUX peaklyii, eCTeCTBeHHO-HayuyHble MeTO/bI [103HaHUs
— HabmoieHre, U3MepeHHe, MO/IeTMPOBaHIE, SKCIIEPUMEHT (peasbHbIA U MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KonnyecTBo yacos
No HaumeHoBaHMe pa3jesioB U OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbie IIpakTHUyeckue
n/n TeM NPOrpaMmabI Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Pazpgen 1. IlepBoHavya/ibHbIE XUMHUYECKHEe TTOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmioreka LIOK

' TpaKTUUeCKO JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMHueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Pa3pgen 2. BaxkHelne npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. ITonsatue 6 Bbubmoteka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsitue o kuciorax 3 1 bubmioreka LIOK

' U CONsAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [ToHsiTHe 06 c 1 1 bubmoreka IIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE K/1aCChbI 1 1 1 bubmoteka LIOK

' HeopraHuyecKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3;1eMmeHToB [I. VI. MenjeneeBa. CTpoeHue aToMOB.

XumMmuueckasn cBfi3zb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE peaKluu




[MepuoguuecKuii 3aKOH U

31 [Teproguueckasi cuctema 7 bubmuoreka IIOK
’ XUMUUYeCcKux snemMeHTos /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XumMuueckast CBSI3b.
3.2 OKUC/IUTeNLHO- 8 Bubmorexa IJOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKi[u1
bubmoreka IIOK
" 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosinuecTBo yacoB JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m Kontponbusl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTtBo 1 xXuMu4yeckue peaknuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 BbubmoTeka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas AUCCOLaLs. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMS
51 OO0111ast XapaKTepUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmotexa IOK
' PyTIHRL. ©€p https://m.edsoo.ru/7f41a636
CoeJuHeHUsI
OO0111ast XapaKTepUCTUKa XMMUYEeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hochop u ux 7 1 Bubmmotexa OK
' PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeJJUHeHUsI
OO0r11ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yraepog v 8 1 2 Bubmiorexa OK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT




WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. bubmoreka LIOK
3.1 Obue cBoHCTB MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BaykHeiiie MeTalibl U UX COeAMHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)kawouias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU UYe/IOBEKa 3 Bubmmorexa [JOK
’ = p https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Ko/1-BO JJ/IeKTPOHHbIE
Ne Tema ypoxa JacoB Hara nudpoBbie JonmotHMTeTbHAA
n/n B u3yueHusi | oOpa3oBare/bHbIE uHpopmanus
cero pecypchbl
1 [Ipeamet xvmun. Ponb XMMHUM B )KU3HY YesioBeKa. Tesa v 1 05.09.202 Bbubmoteka LIOK §1-2
Bell[ecTBa 3 https://m.edsoo.ru/ff0d210c
[TpakTrueckast pabota Ne 1 «IIpaBusia paboTsI B
2 nabopatopuu 1 rpuémel obpaiijeHus ¢ 1abopaTopHBIM 1 07.09.202 bubmmorexa [JOK
patop P paty parop R https://m.edsoo.ru/ff0d23dc
obopyoBaHEM» 3
3 lIHCTLIUe BeliecTBa U cMecu. CriocoObI pa3zieneHust 1 12.09.202 bubmiorteka LJOK §4
cMecen 3 https://m.edsoo.ru/ff0d26ca
4 [MTpakTuueckas pabora Ne 2 «Pa3nenenue cmeceii (Ha 1 14.09.200 Bubmoreka LIOK
TIpUMepe OUMCTKHY TIOBApEeHHOW COJTH)» 3 o https://m.edsoo.ru/ff0d28c8
D . X
c W3UUeCcKre U XUMHUUecKue siBieHrs. XuMHuuecKas 1 19.09.202 Bbubmoteka LIOK §6
peakuus 3 https://m.edsoo.ru/ff0d37fa
bubmioreka LIOK
21.09.202
6 ATOMBI 1 MOJIEKYIEI 1 3 09.20 https://m.edsoo.ru/ff0d2a6c 87
7 [IpocTble u C/10XKHBIE BellleCTBa 1 26.09.202 Bubmmorexa [JOK 88-9

3

https://m.edsoo.ru/ff0d2a6c¢




Xumnueckue seMeHTsl. OTHOCUTe/IbHAA aTOMHas Macca.

bubmioTeka LIOK

8 28.09.202 10-12
3HakKu (CUMBOJIbI) XUMUYECKUX 3/IEMEHTOB 3 https://m.edsoo.ru/ff0d2be8 3
3 . X
9 aKOH TTOCTOSHCTBA COCTaBa BellleCTB. XUMUYecKas 03.10.202 bubmoreka LIOK §13-14
dbopmyna. OTHOCHTeIbHAsI MOJIEKYJ/IsPHast Macca 3 https://m.edsoo.ru/ff0d2eae
bubnuoreka IIOK
1 M 05.10.202 1
0 accoBasi [10Jis XMMHUYeCKOro 37ieMeHTa B COe/JMHeHUU X https://m.edsoo.u/F0d350c 815
11 BaseHTHOCTL XUMHUUECKUX 3/IEMEHTOB 10.10.202 Bubnuorexa LIOK 816
3 https://m.edsoo.ru/ff0d323c
bubmoreka [IOK
12 12.10.202 17
CocraBnenuve ¢hopMyJi 10 BaJIeHTHOCTH ; hitps://m.edsoo.rw/f0d3al6 §
bubmioreka LIOK
- 17.10.202
13 ATOMHO-MOJIEKyJIAPHO yHeHHe 3 https://m.edsoo.ru/ff0d2d50 318
14 3aKOH COXPaHeHMsI MAaCChl BEL[ECTB. XUMHUECKHe 19.10.202 Bbubmmoreka LIOK §19-20
ypaBHeHUs 3 https://m.edsoo.ru/ff0d3b88
15 Krnaccudukanys XxuMuueckux peakiydi (coeiMHeHUs, 24.10.202 bubmoreka IIOK §21
pa3foKeHus, 3aMelleHusi, 0OMeHa) 3 https://m.edsoo.ru/ff0d3f34
16 M. B. JIoMOHOCOB — YU&HBbIN-3HLIUKIOTEAUCT. 76.10.202 bubmioTeka LIOK
O600611ieHre ¥ CUCTeMaTH3aLMs 3HAHUI 3 o https://m.edsoo.ru/ff0d40c4
17 KoHnTtpobHas padora Nel o teme «Berrjecta 1 Bbubmoteka LIOK




XUMHYeCKHe pedKiumn»

14.11.202
3

https://m.edsoo.ru/ff0d4290

bubmioreka LIOK
. . 16.11.202
18 KosmnuecTtBo BewjectBa. Mosib. MoJisipHasi macca : https://m.edsoo.r/f0d5230 836
19 BrruvcieHusi KonuuecTBa, MacChbl ?ELL[GCTBa o 21.11.202 bubnuoreka LIOK §37
ypaBHeHUSIM XUMHUUeCKUX peaklun 3 https://m.edsoo.ru/ff0d5708
20 Kucnopo/. Crioco6bl moTyueHust KUCIOPO/a B 93.11.202 bubmoreka [IOK §22
nabopaTopyy U MPOMBIIIIEHHOCTH. 3 https://m.edsoo.ru/ff0d497a
dusnyeckre U XMMUUeCKHe CBOMCTBA KMC/IOpOJa Bu6 LIOK
nbnvoreka
21 L . 28.11.202 23-24
(peakuu okucieHus1, TopeHue). [ToHsaTre 06 okcuaax hitps:/m_edsoo.r/F0d4614 823
[IpumeHeHve KUci10poja 3
0 Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopog — 30.11.202 bubmoreka IIOK §26-27
37IEMEeHT U MpocToe BelecTBO. O30H 3 https://m.edsoo.ru/ff0d448e
TerinoBoit 3pdeKT XuMHUUecKol peakijiu, TIOHSITHE O
23 TePMOXHMMUUECKOM YPaBHEHHWH, 5K30- U 05.12.202 Bubmmorexa [JOK
P yp ’ o https://m.edsoo.ru/ff0d4790
SH/0TePMUYECKUX PeakLHsX 3
24 TomuBo (HedTh, yrosib U MeTaH). 3arpsi3HeHre BO3/yXa, 07.12.202 bubmioreka LIOK
CII0COOBI €ro MpeoTBPAILeHHsT 3 o https://m.edsoo.ru/ff0d4c4a
75 I[MpakTueckast pabota Ne 3 o Teme «Ilosmyuenue u 12.12.202 bubmoteka LIOK
cobupaHue KUCI0po/a, U3ydeHue ero CBOMCTB» 3 o https://m.edsoo.ru/ff0d4ae2
26 Bogopon — sniemeHT v ripocToe BelljecTBO. HaxoxxzaeHue bubmuoreka IIOK 828
B IIpUpoje 14.12.202 https://m.edsoo.ru/ff0d4dd0




®du3rueckre U XMMHUUecKre CBOMCTBA BOOOpoOAda.

bubnuoreka IIOK

27 19.12.202 29
[Ipumenenue BogopoAa 3 https://m.edsoo.ru/ff0d4dd0 3
28 [ToHATHE O KUC/IOTAX U COJIAX 21.12.202 Bubmmorexa [JOK
3 https://m.edsoo.ru/ff0d50d2
79 IMpakTueckast pabota Ne 4 1o Teme «IlosyueHue u 26.12.202 bubmioteka LIOK
cobupaHue BOJOPO/ia, M3yUeHHe ero CBONCTB» 3 o https://m.edsoo.ru/ff0d4f42
. bubnuoreka LIOK
8 . 28.12.202
30 MosisipHbIfi 00bEM ra30B. 3aKOH ABOTaZipo X https://m.edsoo.rw/f0d542e 838
31 Beruncienust 06éMa, KOJIMUeCTBa BeIeCTBa rasa o ero 11.01.200 bubnuoreka LIOK
W3BECTHOMY KOJIMUECTBY BEIeCTBA UH 00BEMY 4 R https://m.edsoo.ru/ff0d55a0
3 Bbruncienus o61;é1\f013 ra3oB 10 ypaBIjEHI/II-O peakLvU Ha 16.01.202 bubmoreka IIOK §39
OCHOBe 3aKOHa 00BEMHBIX OTHOIIIEHUM ra30B 4 https://m.edsoo.ru/ff0d5708
33 ®du3nuecKre 1 XMMHAUeCKHe CBOMCTBA BO/IbI 18.01.202 Bubmorexa [JOK §31-32
4 https://m.edsoo.ru/ff0d587a
. bubmoreka LIOK
34 CocraB ocHoBanwuil. [ToHsiTHe 06 MHAUKAaTOpax i3.01.202 hitps://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTesib. HacblileHHbIe U
35 HeHacChbIIIleHHbIe pacTBOPLI. MaccoBas 10/ BellleCcTBa B 25.01.202 Bubmiorexa [IOK 833
H P pPI- A . T https://m.edsoo.ru/ff0d5b40
pacTBope 4




[Tpaktuyeckas pabora Ne 5 o Teme «IIpuroroBsieHue

I . N bubnuoreka LIOK
36 paCTBOPE)B C ompezieIEHHOM MacCOBOU Jl01ek 30.01.202 https://m.edsoo.ruw/f0d5eba
PacTBOPEHHOTO BellleCTBa» 4 :
bubmioTteka LJOK
37 Peureriiie 3a/ac 21'02'202 https://m.edsoo.ru/ff0d4dd0
38 KonTposbHas padora Ne2 o teme «Kuciopof,. 06.02.202 Bubmoreka LIOK
Boxopoa. Boga» 4 o https://m.edsoo.ru/ff0d6342
19 Okcuppl: cocTaB, KnaccuduKalusi, HOMeHK/IaTypa. 08.02.202 bubmoreka IIOK §40
[TonyueHune OKCHUIOB 4 https://m.edsoo.ru/ff0d664e
. bubnuoreka LIOK
40 XuUMMUeCKHe CBOMCTBA KUC/IOTHBIX, OKCH/IOB 4113.02.202 https://m.edsoo.r/F0d664e 840
) bubmoteka LIOK
41 OcHoBaHMS: COCTaB, Kl1acCU(pUKaLysl, HOMeHK/IaTypa i5.02.202 hitps://m.edsoo.ru/ff0d67ca 841
. . Bbubmoteka LIOK
42 XuyMHUecKre CBOMCTBA OCHOBaHUM 20.02.202 hits://m_edsoo.r/F0d67ca 842
43 AmMdoTepHbIe OKCUIbI ¥ TUAPOKCH/TBI 22.02.202 843
4
) Bbubnuoreka LIOK
44 Kucnotsl: cocTaB, knaccuduKaiiysi, HOMeHK/IaTypa 37.02.202 hitps:/m.edsoo.w/f0dfee? 844
45 [TonyuyeHue U XUMUUeCKHEe CBOMCTBA KUC/IOT bubmioTteka LJOK 845




29.02.202
4

https://m.edsoo.ru/ff0dfee2

Conu (cpegHue): HOMEHK/IATypa, CTIOCOObI MOTyUeHHS,

bubmioreka LIOK

05.03.202 -
46 XUMHUUeCKHe CBOMCTBA 4 https://m.edsoo.ru/00ad9474 346-47
[TpakTrueckast pabota Ne 6. PerieHue
bubmioTeka LIOK
47 3KCTIepUMEHTAa/IbHBIX 3a7jau 1o Teme « OCHOBHBIE KJ/1aCChl 07.03.202
. https://m.edsoo.ru/00ad9b7c
HeOpraHuyeCcKux CoeUHEeHUN» 4
48 ['eHeTHuecKas CBsA3b MeXAY K/1aCCaMU HeOpraHUueCKux 12.03.202 bubnuoreka LIOK
CoeIMHeHn 4 o https://m.edsoo.ru/00ad9a50
bubmoreka LIOK
% 14.03.202
49 O6o61eHre 1 cucTemMaTH3ayst 3HaHUH . 03.20 https:/m.edsoo.r/00ad9ch?
=0 KonTtposbHas padora Ne3 110 Teme "OCHOBHBIE K/TaCChI 19.03.202 bubmoreka IIOK
HEOPraHUYeCKUX COeqUHeHnH" 4 o https://m.edsoo.ru/00ad9ela
[TepBble NOMBITKYA KIaCCU(PUKALIMM XUMUUECKUX
51 P Pukany 2103202 | Dubmorexa [IOK §49
s71eMeHTOB. [IoHATHe 0 rpynnax CXOAHBIX 3/IEMEHTOB 4 https://m.edsoo.ru/00ad9ffa
I1 7 I1
52 epuoAuYeCcKUy 3aKoH U Ilepuoanyeckas cucrema 02.04.202 bubmoteka LIOK §50
XUMUYeCKUx 3y1eMeHTOB [I. 1. MeHpeneeBa 4 https://m.edsoo.ru/00ada52c
bubmioreka LIOK
04.04.202
>3 [1eprOALL, rpymIrTbl, MOArPY b 4 https://m.edsoo.ru/00ada52c¢ 351
54 Ctpoenurie atoMoB. COCTaB aTOMHBIX sifiep. M30TOmnbl bubmoTeka LIOK 852

09.04.202

https://m.edsoo.ru/00ada342




CTpOEHI/Ie 3JIEKTPOHHBIX 000/10ueK aTOMOB 3/IEMEHTOB

bubnuoreka IIOK

55 11.04.202 53
[Tepuoauueckoii cucremsl [1. . MeHzieneeBa 4 https://m.edsoo.ru/00ada6bc 3
XapakTeprCTHKa XUMUUECKOr0 3/IeMeHTa I10 ero Bus LIOK

- nbnuoreka

56 rosiokeHuto B [leproguueckou cucreme [. U. 16.04.202 https://m.edsoo.rw/00adagd
MenzeneeBa 4 :
3HaueHue [Teproanueckoro 3aKoHa Jijisi pa3BUTHSI HAyKU

57 u nipakTuku. [. V. MeHzenieeB — yuéHbI, Mejaror u 18.04.202 bubmmorexa [JOK 8§54

P e A y » TIeA T https://m.edsoo.ru/00ada96e
FpaKJaHuH 4

=g O/1eKTPOOTPHULATe/IbHOCTh aTOMOB XUMHUYECKUX 93.04.202 bubmioreka LIOK §55
3/IeMeHTOB 4 https://m.edsoo.ru/00adaab8

59 WNonHast xuMuyeckasi CBsI3b 25.04.202 Brbmiorexa [OK 856

4 https://m.edsoo.ru/00adac34
bubmoreka [IOK

60 KoBaneHTHas noJsisspHasi XUMUYeCKasi CBSI3b 20.04.202 https://m.edsoo.r/00adaabs

bubmioreka LIOK

61 KoBasieHTHast HeroJisipHasi XUMHAUeCKasi CBSI3b 27.05.202 https://m.edsoo.r/00adaabo

62 CrerneHb OKHUCIEHUS 14.05.202 Brbmiorexa [JOK 857

4 https://m.edsoo.ru/00adae28

63 OKUC/IHUTe/IBHO-BOCCTaHOBUTE/IbHbBIE PeakLiuu 16.05.202 Bubmaorexa [IOK

4

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




bubmioTeka LIOK

64 OxucnuTeny U BOCCTaHOBUTE/IU 1 4211.05.202 https://m.edsoo.rw/00adb076
. bubmoreka LIOK
65 O6o6meHre 1 cucTemMaTH3ays 3HaHUN 1 i3.05.202 https:/m.edsoo.ru/00adb33c
66 KonTposibHast padora Ned 1o Teme «CTpoeHue aToMa. 1 28.05.202 Bbubmoteka LIOK
Xumuyeckas CBsi3b» 4 https://m.edsoo.ru/00adb486
67 Pe3evaHI>1171 ypok. O60011jeHre U CCTeMaTH3aLs 1 30.05.202 Bubmoteka LIOK
3HaHUM 4 https://m.edsoo.ru/00ad9cb2
68 Pe3ep1iHbH‘/'1 ypok. O60011jeHre U CCTeMaTH3aLs 1 31.05.202 bubmioteka LIOK
3HaHUU 4 https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KV/IACC

Kon-Bo JJ/IeKTPOHHbIE
Ne yacos ara ugposbie ONOJ/IHUTe/IbHAsA
® Tema ypoka A upp A
n/n B u3yueHusi | oOpa3oBare/bHbIE uHpopmanus
cero pecypchbl
1 [Tepriognueckuii 3akoH. Ileproanueckas cuctema 1 04.09.202 bubmoteka LIOK
XUMHUeCKuX 37eMeHToB [I. Y. MeHeneeBa 3 A https://m.edsoo.ru/00adb59e
5 3aKOHOMEpPHOCTU B U3MEHEeHUH CBOMCTB XUMUYECKUX 1 06.09.202 bubnuoreka LIOK
3JIEMEHTOB IEePBLIX TPEX ITEPUO/0B 3 o https://m.edsoo.ru/00adb6b6
3 Knaccudukaiiysi 1 HOMeHK/IaTypa HeOpraHu4ecKux 1 11.09.202 bubmmoreka LIOK
BeIIeCTB 3 o https://m.edsoo.ru/00adb7e2
4 Buzibl XuMHUUeCKOU CBSI3U U TUTIbI KPUCTa/VIMUeCKUX 1 13.09.202 bubmuoreka IIOK
peréToK 3 R https://m.edsoo.ru/00adbac6
KonTposnbHas pabora Nel 1o Teme «IloBTOpeHue U
5) yrybieHre 3HaHUM OCHOBHBIX Pa3ziesioB Kypca 8 1 18.09.202
KJjiacca» 3
5 Knaccudukaiyss XuMrueCcKUX peakilvii 1o pa3TMuyHbIM 1 20.09.202 bubmioreka LIOK §1
ripu3HakaM. OKUCIMTEe/IbHO-BOCCT. PeaKLun 3 o https://m.edsoo.ru/00adbcb0
bu6 OK
7 OKMC/IUTE/TbHO-BOCCTaHOBUTE/IbHBIE PeaKLIU 1 25.09.202 nomotexa I 81
3 https://m.edsoo.ru/00adcade
8 [TonaTre 0 CKOpOCTH XUMHUUYECKOU peakyu. [ToHsTHe 0 1 Bbubmoteka LIOK 83




TOMOT'€HHBIX U T'eTepOTr€HHbIX peaKLUAX

27.09.202
3

https://m.edsoo.ru/00adbe9a

IToHsaTHE 0 XMMHUECKOM PaBHOBECHH. cDaKTOpr,

bubmoreka IIOK

9 BJIUSIFOLLIE HA CKOPOCTh XMMUUECKOM peakLuu 1 02.10.202 hitps://m_edsoo.r1/00adc28c 85
T10JI0’KeHHe XUMUUeCKOTr0 paBHOBeCHS 3
Teopust 3/1eKTpOMUTUUECKOU Juccorualiii. CUTbHbIE U
10 p p it uarl 04.10.202 Bbubmoteka LIOK 56
cnabble 37eKTPOJIATHI 3 https://m.edsoo.ru/00adcd68
. bubmioTeka LIOK
.10.202
11 MonHbie ypaBHeHNs peakiiui 29 0.20 https://m.edsoo.ru/00add448 59
1 XuMuHYeckKre CBOMCTBa KUC/IOT U OCHOBAaHUU B CBeTe 11.10.202 Bbubmoteka LIOK
Tpe/iCTaB/IeHUI 00 3/IeKTPOMTUUECKON AUCCOIMALUN 3 o https://m.edsoo.ru/00add5d8
13 XuMunyeckue CBOMCTBA COJIEN B CBeTe Ipe/iCTaBAeHUN 16.10.202 Bbubmoteka LIOK
00 3/1IeKTPO/TUTHUECKOM ANCCOI[HAIH 3 o https://m.edsoo.ru/00add8b2
. bubmioTteka LIOK
18.10.202
14 [ToHsiTHe 0 rUApOIU3e coneun 38 0.20 hitps://m.edsoo.ru/00add9d4 815
bubmoreka [IOK
1 i 23.10.202
5 O06o00111eHMEe U CUCTeMAaTH3al|s 3HAHUH ; hitos:/m.edsoo.ru/00addd12
16 [MpakTryeckast pabora Ne 1. «Perienue 25.10.202 bubnuoreka LIOK
9KCIepUMEHTa/IbHBIX 3a7au» 3 o https://m.edsoo.ru/00addbfa
17 KoutposnbHas padora Ne2 1o Teme bubmoTeka LIOK
«ONeKTPOUTAYeCKast JUCCOLUALMsA. XUMHUUeCcKre 30.10.202 https://m.edsoo.ru/00addecO




peaKLi1 B paCTBOPax»

OO0111ast XxapaKTepyCTHKa rajioreHoB. XUMHUYecKue

bubnuoreka IIOK

18 13.11.202 12-13
CBOICTBA Ha rpuMepe XJiopa 3 https://m.edsoo.ru/00addfe2 3
XnopoBogopo. CosiHas KUC/I0Ta, XUMHUUECKHe

19 POBOAOPOA 15.11.202 | buomorexa LIOK §14-15
CBOMCTBA, IT0JIyYeHue, [IpuMeHeHue 3 https://m.edsoo.ru/00ade104

20 [TpakTryeckast pabora Ne 2 o Teme «IlonyueHue 20.11.202 bubmioteka LIOK
COJISTHOM KUCJIOTBI, U3yUeHUe eé CBOWCTB» 3 o https://m.edsoo.ru/00ade348

71 BbiunicieHust o ypaBHEHHUSIM XUMUUECKUX PeakLii, 22.11.202 bubmioreka LIOK
€C/I OJJMH U3 PeareHToB JaH B U30bITKe 3 o https://m.edsoo.ru/00ade488

bubmoreka LIOK

22 06 IA- 27.11.202 17

111as1 XapaKTepUCTUKa 3/1eMeHTOB VIA-IpyIIibl X hitps:/m.edsoo.r/00ade64a 8
AnnotpornHble MoaupUKaLMu cepbl. HaxoxaeHue cepbl
23 U eé coeJUHEeHUH B IpUpoje. XUMUYEeCKHe CBOMCTBA 29.11.202 Bubmiorexa [IOK 818
A PHPOAE. o https://m.edsoo.ru/00ade64a
cepsl 3
C y b

24 ep?Bo,qopo,q cTpoeHue, hu3nUecKre U XUMUUYeCKre 04.12.202 bubmoreka [IOK §19
CBOMCTBA 3 https://m.edsoo.ru/00ade802

75 OKcu/ibl Cepsbl. CSpHaH KUCJI0Ta, GU3NYEeCcKue U 06.12.202 bubmioTteka LJOK §20-21
XUMUYeCKHUe CBOMCTBA, IIPUMeHeHre 3 https://m.edsoo.ru/00adea28

26 XuMHUUYeCKue peakiinu, jexalline B OCHOBe bubmioteka LIOK
MIPOMBILIJIEHHOTO CI0Co0a MomyueHust CepHOM 11.12.202 https://m.edsoo.ru/00adec8a
KUCJIOThI. XUMUUEeCKOe 3arpsi3HeHre OKpY Katollen 3




Ccpeabl COe JMHEHHUAMU CEPBI

BoIunciieHre MaccoBoOM A0JIN BbIXOdd MMPOAYKTa

bubnuoreka IIOK

27 13.12.202
peakLuu 3 https://m.edsoo.ru/00adec8a
OO0111as1 XapaKTepPUCTHUKA 37IeMeHTOB V A-TpyIibl. A30T,

28 acripocTpaHeHue B MpUpPo/ie, hr3nueckue u 18.12.202 Bubmorexa [JOK 8§23
pacnpoctp . PHPOZE, o https://m.edsoo.ru/00adeea6
XVMHUYeCKHe CBOMCTBA 3
A aK, ero ¢pusnyeckKue ecKyre CBOWCTBa

79 MMHUaK, ero pusryeckue U XuMuueckre CBOMCTBa, 20.12.202 bubnuoreka LIOK §24
[0JIyueHue ¥ puMeHeHue 3 https://m.edsoo.ru/00adf004

30 [MTpakTrueckast pabota Ne 3 o Teme «Ilosmyuenue 75.12.202 bubmoteka LIOK
amMMHakKa, U3y4ueHHe ero CBOMCTB» 3 o https://m.edsoo.ru/00adf180
A30THas KMC/0Ta, eé (hr3nueckre U XUMAYeCKre

31 . ¢ 27.12.002 | bubmorexa HOK §27
CBOMCTBA 3 https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U COJIel aMMOHHUS B

3 KauecTBe MUHepa/IbHBIX y100peHuid. XuMuyeckoe 10.01.202 bubmioreka LJOK
3arpsi3HeHHe OKpy»Katollleli cpe/ibl CoeIMHEHUSIMU 4 o https://m.edsoo.ru/00adf518
asoTa
docdop. Okcua dpocdopa (V) u hocdopHas KMCI0Ta, b K

33 op. Oxen hocopa (V) i pocop 15.01.202 | bubmorexa IO §29-30
(u3nyeckre U XMMUUYECKHe CBOMCTBA, I0/yuyeHue 4 https://m.edsoo.ru/00adf68a
HWcnonb3oBanue ¢pocdaToB B KaueCTBe MUHEPa/IbHbIX

34 oOpeHuit. 3arps;3HeHHe PUPOTHON CPefibl 17.01.202 Bubmmorexa [JOK
YAOOP - 2arp pHpoA pea o https://m.edsoo.ru/00adfc20
¢docharamu 4

35 Yrnepos, pacnpocTpaHeHue B TIpUpo/e, pusnueckue U bubmiorteka LIOK §31-32
XUMHUUEeCKHe CBOMCTBA 22.01.202 https://m.edsoo.ru/00adfd9c




OKCI/I,I[LI yriiepoga, ux Cl)I/I3I/I‘—IeCKI/Ie 1 XUMH4UYeCKHe

bubmoreka IIOK

7 . 24.01.202 -34
36 CBOMCTBa. DKoJiornyeckue rmpobemMbl, CBsi3aHHBIE C hitps://m.edsoo.r/00adfebe 833-3
okcugom yraepoza (IV) 4
bubmoreka IIOK
7 8 29.01.202
3 YTOMbHaA KHC/IOTa 1 e€ COorH 4 https://m.edsoo.ru/00ae006c 335
[Mpaktryeckast pabora Ne 4 o Teme "TlosnyueHue
38 TJIEKMCJIOro ra3a. KauecTBeHHasi peakLiysi Ha 31.01.202 bubmmorexa [JOK
y ' beaxh T https://m.edsoo.ru/00ae027e
KapboHaT-1oH" 4
19 [TepBOoHauasibHbIE TIOHSATHSI 00 OpraHUYeCKUX 05.02.202 bubmioreka LIOK
BEIIIeCTBaX KaK O COeJMHEHHUsIX yriepoa 4 o https://m.edsoo.ru/00ae054e
bubmioreka LIOK
40 K 7 07.02.202 37-38
DEMFHI 1 €10 CORAMACHIA 4 https://m.edsoo.ru/00ae080a 3
[MpakTrueckast pabota Ne 5. Perienue
41 9KCIIepUMEHTa/IbHBIX 3a/iau 1o Teme «BaxHeiime 12.02.202 Bubmmorexa [JOK
P A o https://m.edsoo.ru/00ae0bf2
HeMeTaJllbl U UX COeJUHEHUSI» 4
4 KonTposbHas padora Ne3 mo Teme «BaxkHetre 14.02.202 bubmoreka LIOK
HeMeTaJl/Tbl U UX COeJUHEHUSI» 4 o https://m.edsoo.ru/00ae0el8
OO0111as XapaKTePUCTUKA XUMHUECKUX JIEMEHTOB —
MeTas/ui0B. MeTa/yinueckasi CBsI3b U MeTa/lyinyecKas bub. OK
43 ) ) 19.02.202 | Dromorexa li §39-40
KpUCTa/I/Inyeckas peliértka. Pusnueckre CBOWCTBA 4 https://m.edsoo.ru/00ae103e
MeTaJslJIoB
44 XuMHuecKkue CBOMCTBA MEeTa/l/IOB. bubmoreka IIOK 841
ONeKTpOXUMUUECKWH PsAJ HalPsUKeHUM MeTaslIoB 21.02.202 https://m.edsoo.ru/00ae1156




O61mue criocobbl osTyueHrst MeTaioB. CIiiaBbl.

45 Bbruncienus o ypaBHeHUSIM XMMHUYECKUX peakLui, 26.02.202 ngs?;;?:;(sifg/l((maell% 842

eC/IA O/IVH U3 PeareHTOB COZIep>KUT MPUMeCH 4
46 [ToHsiTHE O KOPPO3UY MeTajlVIOB 4218.02.202 ngfg;;fg;gg};oaelzm
47 [[lesouHbIE MeTaL/TbI 24.03.202 1113?65]:1/1;15::;{;512/1;%14b2 843
48 OKcybl U TUAPOKCU/IBI HATPUS U Kallist 26.03.202 ngg;ﬁfg;gﬁzoaﬂ%z 843
49 [ITenoyHO3eMe/ibHBIE MeTal/Ibl — KalbLIUA U MarHuu 4111.03.202 E;IGS]:IZT:;(;iOUEanlSGS 844
50 Baxknetiie coeJuHeHUST KalbI[Us 4113.03.202 E;ﬁs;ff:;igggoaelseg 845
51 O06o0111eHMe U CUCTeMAaTH3alUs 3HAHUH 18.03.202

4

52 JKécTKOoCTh BOJBI U CTIOCOOBI €€ yCTpaHeHUs! 20.03.202 1]]3::65]:1/1;15::;{;512/}30861886 845
£3 [TpakTryeckast pabora Ne 6 1o Teme "JKECTKOCTB BO/IBI 01.04.202 bubnuoreka LIOK

U MeTO/bl eé yCTpaHeHUs"

4

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




bubmioTeka LIOK

i .04.202
>4 ATOMHUHH 23 04.20 https://m.edsoo.ru/00aelc64 346
bubmoreka LIOK
% .04.202
55 AmdoTepHble CBOICTBa OKCHUJA U TUJPOKCH/IA 28 04.20 hits://m.edsoo.r/00ae1c64 847
bubnuoreka IIOK
K 10.04.202 4
> e1e30 4 https://m.edsoo.ru/00ae1d86 348
57 Oxcuppl, TUAPOKCUIBI U couu xkese3a (1) u kenesa 15.04.202 bubnuoreka LIOK §49
(I1I) 4 https://m.edsoo.ru/00ae35e6
58 O06o00111eHMe U CUCTeMAaTH3al|s 3HAHUH 17.04.202
4
[Mpaktryeckas pabora Ne 7. PelieHne
59 9KCIIepUMEeHTaJIbHBIX 3a/iau 10 TemMe «BaxxHeliive 22.04.202 Bubmaorexa [IOK
P A o https://m.edsoo.ru/00ae3de8
MeTasulbl U UX COeZUHEeHUS» 4
BbiuncieHust Mo ypaBHEHHUsIM XUMHAUYECKUX PeakLIii,
60 €CJI OZIH U3 PeareHTOoB J]aH B U30BITKE WJTH COZIEPXKUT 24.04.202 bubmoreka LIOK
rnpuMecHy. BberurcieHUs MacCOBOM [1O/TU BBIXO/1A 4 T https://m.edsoo.ru/00ae1750
MPO/IYKTa peakiuu
61 O06o00111eHMEe U CHCTeMAaTH3al|s 3HAHUH 29.04.202
4
62 KonTtponbHas padora Ned 110 Teme «BakHeHIIre 06.05.202

MeTaJ/lJIbl 1 UX COeArHEeHUI»

4




BelijecTBa 1 MaTepua’bl B IOBCeAHEBHOM XKU3HU

bubmioTeka LIOK

63 yejIOBeKa 1 28'05'202 https://m.edsoo.ru/00ae3f50
bubmoreka LIOK
% 13.05.202
64 XUMHUUeCKoe 3arpsi3HeHre OKpYy Karollield Cpe/ibl 1 43 05.20 hits://m_edsoo.r/00264270
bubnuoreka IIOK
P 1 15.05.202
65 0/1b XMUH B PEIIIEHUU KOJIOTUUYECKUX TPoO/IeM \ bttos://m.edsoo.r/00ae4270
66 Pe3epBlHLH71 ypok. Obo011jeHre 1 cCTeMaTH3aLys 1 20.05.202 Bubmoteka LIOK
3HaHWUU 4 https://m.edsoo.ru/00ae0d0a
67 Pe3epBUHLH‘/’I ypok. O60611ieH1e 1 crcTeMaTHU3aLus 1 99 05.202 bubmioteka LIOK
3HaHUU 4 https://m.edsoo.ru/00adb33c
68 Pe3epBquH/1 ypok. O60011jeHe U cUCTeMaTH3aLUs 1 93.05.202 bubmioreka LIOK
3HaHUM 4 https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I'., AkinoHepHoe o011iecTBo «M37aTenbCTBO
«[Ipocsemjenue»
» Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman ®.I'., AkiimoHepHoe o611ecTBo «M31aTe1bCTBO

«[Ipocsemjenue»

METOJUYECKUE MATEPUAJIBI /IS YUUTEJIA
Xwumus : ypoku B 8 Kiacce : mocobue asist yunresns /H. H. T'apa

Xumus. Ypoku B 9 knacce : mocobue s yuurens /H. H. Tapa

OUO®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






