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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHON MPOrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepabHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM MPENoaaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepamuu.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJIEpkKaHUe, MPeyCMaTpPUBACT pacIlpe/iesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEH 00y4JaromUXCs, OMPEeIeT BO3MOKHOCTH TPEMeETa st
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE I1eleil W3y4YeHHs TMpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJICPIKaHUSI.

3HaHME XUMUH CIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUIA O MATEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUCH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l U PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HAaBBIKOB WX  CaMOCTOSTCIILHOM  y4eOHOW  JEATEeIBbHOCTH,  JKCICPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM ATAIlloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00y4JarOIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUHU 00ECIEeYHBAIOTCS CHEU(UKON CoaepiKaHus
y4eOHOrO TpeIMeTa, KOTOPBIN SIBJISETCS TMEeNarorMyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI OPUEHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMBI MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK €€ m3ydenuto. CojaeprkaHue CKJIQJBIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMbI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIECIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;



— MPECTaBICHUH 00 NEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEIILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKa HayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKkiuil, B
(GOpMUPOBAaHMHM M DPA3BUTHH I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH TpaBUIl OE30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  II03HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPpaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, UCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
IOBCEIHEBHOM JKHU3HU U TPYAOBOM E€ATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX JJI M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMUM B JKM3HM 4YeJIOBEKa. XMMHs B CUCTEMEe HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTa B COCIUHEHUHU.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHUL BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMHUYecKkue ypaBHeHHd. Kiaccupukanuss XuMHUUECKUX peakLui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM O00OpYIOBAHHMEM, M3Y4YEHUE U OINMCaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJCICTBIE MEJa C KUCIOTOMN) ABJIEHUH, HaOII0AeHNE
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE jkene3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IJUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEeHHOM COJM, HaONIOJEHHWE U OINHCaHHE
pe3yJIbTaTOB IPOBEIEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJieneit MoJIeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu H
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B MPHUPOAE,
¢u3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTel u comu.

MossipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinb pacTBOpoOB B NMPUPOJE U B KU3HHU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. HomeHknatypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ouandeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIOB), HAOIIOJCHIE 00pa3IOB BEUIECTB KOJIMIECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHUS BEHIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I|0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, IOJIyYEeHHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U IIETOUYHO3EMENIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ia3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHHUS ).

Meostcnpeomemnuwie ceasu



Peanmu3zanus MeXMIpeIMETHBIX CBsI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIIECTBIISCTCS
Yyepe3 WCIONb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHSATHHA, TaK W TOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OTACTBHBIX TPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO--HAYYHbBIC TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICITb, SIBIICHUE.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsji, BEIIeCTBO, Tejo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI, IOJC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHEIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemliecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTanuszaropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuze. IloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIONIME Ha CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCI0JIb30BaHUEM METO/1a AJIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenb qucconnanuil. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakuuu moHHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMii MOHHOTO OOMEHa, MOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsTHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALUN
KHCJIOT, Ienodyed M coineld (BO3MOMKHO HCIIOJIb30BaHME BHUAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHMs peakiuil MoOHHOro oOMeHa (oOpa3zoBaHUE



ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3joXkKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMmeTaJuibl U UX COeTHHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJECTBHE € MeTaulaMH, HeMeTallJIlaMH,
miesouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U X HaXO0XJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIoThl. COM CePHOM KUCIIOTHI, KadeCTBEHHAsI peakius Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XMMUIECKHIE
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docthopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢uznyeckue M XHMMHUYECKHE CBOWCTBa, moiydeHue. Vcmonb3zoBaHue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gpusndeckre 1 XMMHYecKue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3(dekt. YronpHas Kuciora u eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wmoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMLUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kuciora). IlpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TMepepaboOTKu
(6eH3uH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COETUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4e€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okxcuae kpemuus (IV) u



KpEeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM JKHU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMJIEHHWE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHUaoB), HaOIOJeHHe Tmporecca OOyriauMBaHUS — caxapa IOJI  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3MYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W X COeITUHEHHUH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
nojy4deHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MOJMyuyeHue, coOupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIEpUMEHTANIbHBIX 3adau Mo Teme «Baxueilmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKUX DJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBsA3b M METAJUIMYecKas KpUCTauIMdecKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu wmeramioB. dusmueckue U XUMHUYECKUE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uu. CiiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCIMHEHUM.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii W KajlblUW: nosokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeilmme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoae. Ousznueckue U XUMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB J[. .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o00pa3llaMM MEeTa/lIoB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
W3YYEHHUE PE3YJIBTaTOB KOPPO3UM METAIIOB (BO3MOXHO MCIIOJIB30BAHME BUAECOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE



BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs xKejle3a B
KHUcioposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHON JKU3HU 4esoBeKa. bezonacHoe MCIoNb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpezbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beriects, nanee — [1/IK). Ponb XxuMuu B pemieHuu 3K0JIOTHIECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE yI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS IMPOrPAaMMbl OCHOBHOTO O0IIero 00pa30oBaHUs
JIOCTHUTAIOTCS B X0/1e 0O0Y4EHHsI XUMHHU B €IMHCTBE y4eOHON M BOCIIMTATEIbHOM JESITENbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUMCKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOINECTBE MPAaBWIAMH W HOPMaMH IOBEJICHUS W
CITIOCOOCTBYIOT ITPOIIECCaM CaAMOITO3HAHMS, CAMOPA3BUTHS M COLIHAIN3ANH 00YJAIOIIIXCS.

JINYHOCTHBIE pE3YyNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# MO3MTUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIUPEHHE OIbITa JCATENLHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

IIECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TIOHMMAaHHs 3HAYEHHs] XMMHYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMAaLUel O MepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:



MPEACTABICHUS O COIMAIbHBIX HOpPMax W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMITETEHTHOCTH B 00LIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKOW W JPYrUX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTU IIPH BBINOJIHEHUN Y4eOHBIX, I03HABATENbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLEecCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHE M TMOCTYNKU CBOMX TOBAapHUIIECH C MO3UIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHYECKOW  pEaKLuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABJSIOLIME OCHOBY IS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTHHBl MHpa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C MPUPOJHOM CPEAO, O PO
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABaTEJIbHbIE MOTHUBBI, HANpPABJICHHbICE HA IOJYyYEHHWE HOBBIX 3HAHUU IO XUMUH,
HeoOXoauMble Il OOBSCHEHUs HaOJI0JaeMbIX MPOLIECCOB U SIBICHUN, IM03HABATEIbHOM,
MH()OPMAIITMOHHON ¥ YUTATEIIBCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeCc K OOYyUeHHI0O M TMO3HAHHIO, JF0OO3HATENHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YeHHs B ajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUsI alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBwI 0E30MacHOCTH TPH OOpalIeHUH C XMUMHYSCKHMH BEIIECTBAMU B OBITY M peajbHOU
JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3YUEHUIO MPOQECcCHil M TPpyAa pa3lIuyHOTro pojia, YBaXKEHHE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUS
NPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBIOOP WHIWUBUIYAJbHOW TPACKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpohecCHoHaIbHOU NeATETbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCUOHATBHOM Cpeie;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMHU,
a TaKKe B CUTYyalHsIX, YTPOKAOIINX 3JI0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOi, ISl TOBBIMIEHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMHUH, IKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMATILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yJIbTaTOB BBIAETSIOT 3HAYMMBIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETax | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O



[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIe yuyeOHbIe AEUCTBUS (IIO3HABATENbHEIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble 00eCneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YI€OHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue AefcTBUA:

YMEHUSl MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJICHUS MPH OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICI XMUMMUYECKHMX IOHATHH (BBIAENSATH UX XapakTEepHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSAMU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHU IS Kiaccuukanuu
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAaKLUM, YCTaHABINBATh IPUUYNHHO-CIICICTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOBI U 3aKIIOUCHUS;

YMEHME MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IPEAMETHBIE U METAlPEIMETHbIE),
CUMBOJIMYECKUE (3HAKOBbIC) MOJETH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBATH LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOM peakuu — TMpU pElIeHud YydeOHO-
[IO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTUX MOJEJIbHBIX IMPEICTaBICHUN BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MIPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

Ba3oBble uccienoBarebckne 1eHCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHl B Kay€CTBE MHCTPYMEHTA IMO3HAHHUs, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHMUII;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3alMM U IPOBEACHHUIO YUYECHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOENaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUYHBIX BUIOB
1 (GOpM IPECTaBICHUS, TOJYyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJIspHAsI IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO NH(OpMaIINIO;

yYMEHUE NPUMEHSTh pPa3IMuHble METObI U 3alPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOAMUMBIX /ISl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy IperCTaBIECHUS
MH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCCieloBaTebCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpYXarolel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBeEpPCAJIbHbIC y4eOHbIE JeHCTBHUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl I03HABATEIBHON ACSTEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPEe3yJbTaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);



YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIHHOU U
UCCIICI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI peuieHus Y4eOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIJIOKEHHBIM AJITOPUTM JEHCTBUN IIpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BEUICCTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJYyYEHHOI'O pe3yibTaTa 3asBJICHHON LENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell IporpamMMmoili, BBIICNSAIOT: OCBOEHHBIE
oOydarlMUCs Hay4yHblE 3HAHHUS, YMEHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMeTHOM o0sacT «XUMUS», BUIBl JESATEIbHOCTH MO IOJTYYEHUI0 HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALUU, TIPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSITHH: aTOM, MOJEKYJA, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XUMHUYECKOTO
3JIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccuuxanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3I0oKEHUs, PEaKI[UN 3aMELICHUs, PEaKIU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakLuy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOuTallb, paJuyCc aToMma, XUMHYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalMsl) B paCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHM W TPUMEHATH 3TH
MOHSTHS ITPH ONTUCAHUM BELLIECTB U UX MPEBPALCHMUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHMsS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmIpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
ONpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpHUPOBATH
MIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas mHoArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB



XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN pPEaKINu;

[IPUMEHSATh OCHOBHBIE ONEpPAL[MU MBICIUTEIBHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — I M3YYECHHs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLIUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HAaHUS  —  HAOJMIOJEHUEe,  HU3MEpEeHHUe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICTICHHBIN);

ClIeZIOBaTh MpaBWJIaM TIIOJIb30BaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXke IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
HUHCTPYKIUSMHU TIO BBIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMNpPEECIEHHON MacCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHUCTIOT C TIOMOIIIbIO HHAUKATOPOB (JIakMycC, peHodTalenH, METUIIOPAHK U JpyTHe).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HMOHATHUNA: XMMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELLECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs pPEaKlMs, XUMUYeCKas
CBSI3b, TEIUIOBOM 3P PEeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JAUCCOLMAIMs, PpEeaKklUud HOHHOrOo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U MPUMEHSTH 3TH
MIOHSITHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpsiBaTh cMbIch [lepnoanueckoro 3akona . . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: ONMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit



CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjIaBHas moarpynma (A-
rpymmna)» u «mobounas moxarpynma (b-rpymnma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKON Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizpa, o0Iee YruciIo IEKTPOHOB U pacIipeiesieHUe X 10 JIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJEMEHTOB U HX
COCIMHEHUH B MpeEJesiax MajbIX MMEPUOJOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/as OMKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBJISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALMU KUCIOT, HIeJIouel U COJeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME T'€HETUYECKOW CBSA3M MEXKAY BEIIECTBaMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOMN peaKkinu;

coOnrofarh MpaBuia [OJb30BAHUS XMMHUYECKOM MOCyIo u  J1abopaTOpHBIM
o0opyIoBaHMEM, a Tak)Ke IMpaBHia OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIICKUCIIOTO Ta3a);

MPOBOANTH PEAKIIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAaHMYECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTEIFHON NEATENbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMAaTH3allhi0, BBIABICHHE MPUUYNHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIIJEHHE, W3MEPEeHHUEe, MOJEIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHnoBaHue pa3/esioB U TeM NPOrPaMMBbl Komiriectso uacos JueKTponHLIe (HPPOBLIE)
n/n Bcero KP \ IIP oOpa3oBaTeJbHbIC PeCypChl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
1.1 Xumus — BaxHas 001aCTL, ECTECTBOSHAMA 1 5 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
MIPAKTUICCKON JACSITEILHOCTH YeIIOBEKA
1.2 BemecTBa 1 XuMHU4ecKue peakliuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopog. [lonsitue 06 okcugax 6 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.llonsitue o kucinorax u comusix 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUAX 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN 11 bu6nuoteka IIOK https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema xumudeckux 3j1emenToB /[, M. MengeneeBa. CTpoeHne aToMOB.

Xumnueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
3.1 xumuyeckux annemenToB /. 1. Mennene-eBa. Ctpoenue
aTroma
Xumuueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peakun

3.2

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

68

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢

bubmuoreka ITOK https://m.edsoo.ru/7f41837¢

bubnuotexa [{OK https://m.edsoo.ru/7f41837c
bubmuotexa [{OK https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xaesioB U TEM IPOrpaMmMmabl

KoaunuyecTBO 4acoB
Bcero KP 1P

DJIeKTpOHHbIe (LM (pPOBbIe)
o0pa3oBaTe/bHbIEe pecypChl

Pa3znea 1. BemmecTBo M XUMH4YeCKHEe peaKku

1.1 [TosTopenue u yrrybaenne suanui OCHOBHEIX pas/cion 5 1 bubnuorexa IHOK https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIUM 4 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
1.3 DJICKTPOIMTHHECKAS AMCCOUUAIMS. XMMHYECKUE PEAKIIN 8 1 1 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. HemeTasuibl U MX coeIMHEHMSI
pq  OOmat xapakTepucTHKa Xumiieckux snementos VIIA- 4 1 Butmmorexa IIOK https:/m.edsoo.ru/7f41a636
rpymibl. ['ajgoreHs
2.2 Obmas XaPAKTCPHUCTHIA XHMHUACCIIX SJCMEHTOB VIA- 6 Bbubarnoreka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. Cepa 1 e€ coeJuHEHUs
2.3 Obmias xapaKTepuCTHKA XMMHECKHX SIEMEHTOB VA- 7 1 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
rpynnbsl. A30T, hocdhop U UX cCoOeTUHEHUS
2.4 Obmias xapaxTepucTuKa XHMIHECKIX STTCMEHTOR IVA- 8 1 2 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
Ipynmbl. YTIEpoa U KpEMHUHN U UX COSAMHCHUS
Hroro no paszneny 25
Pa3znea 3. MeTasiibl M MX COeIMHEHUSI
3.1 OO01111e cBOIMCTBA METAIIJIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxxnelme MeTamisl 1 UX COSTUHEHUS 16 1 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaiibl B )KH3HHU YeJIOBEKA 3 ‘ bubmuoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeszepBHOE BpeMms 3 bubmuotexa [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoauvecTBo 4acoB
o/ Tema ypoxa JIeKTPOHHBbIE NN (POBbIE
o Bcero KP IIP o0pa3oBaTe/bHbIE Pecypchl
1 [Ipenmer xumuun. Ponb xuMuu B xKU3HU YyenoBeka. Tena u 1 Bu6muorexa LJOK https://m.edsoo.ru/ff0d210c
BEIIeCTBA
2 ITonsiTHEe 0 MeTONAX MO3HAHUSA B XUMUH 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0d227e
[TpakTudeckas padora Ne 1 «IIpaBuiia paboThl B
3 naboparopuu U IpuéMbl 0OparieHus ¢ 1a00paTOPHBIM 1 bubnmnoreka L{OK https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 ‘ucsie Bemectsa i cueck. Crioco0ut pasaenchi 1 Bu6nuorexa IIOK https://m.edsoo.ru/f0d26ca
cMecei
5 Hpaxriaeckas pagora No 2 «Pua 3ACICHME CMeceH (Ha 1 bubnmoreka I{OK https://m.edsoo.ru/ff0d28c8
pUMepe OYNCTKU TIOBAPSHHON COJIH )»
6 ATOMBI U MOJIEKYJIBI 1 bubanorexa LHOK https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX 1 Bubmmotexa LIOK https://m.edsoo.ru/ff0d2bes
JJIEeMEHTOB
8 [IpocThie 1 cnoxHbBIE BeLlecTBa 1 bubanorexa LHOK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 bubnnoreka [HOK https://m.edsoo.ru/ff0d2d50
10~ JAKOH NOCTOAHCTBA COCTABA BEMICCTB. XUMMECKas 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d2eae
dbopmyna. BaleHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB
1p | OrHocuTeibHas aTOMHas Macca. OTHOCHTEbHAs 1 Bu6miorexa LJOK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
12 MaccoBas 1011 XUMAYECKOT0 DJIEMEHTA B COETUHEHNHN 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Monb. MosnsipHas macca 1 bu6muoteka L{OK https://m.edsoo.ru/ff0d5230
14 DH3HUCCKHC 1 XMMHYCCKHE ABICHHA. XHMUUCCKaA 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d37fa
peakus
15 [Tpu3HaKy ¥ yCIOBUS IPOTEKAHUS XUMUYCCKUX PEaKITUi 1 bubnuoteka I{OK https://m.edsoo.ru/ff0d3al16
16~ SQKOH COXPAHCHI MACChI BEIICCTB. XHMHHCCKHE 1 Bu6miorexa LTOK https://m.edsoo.ru/ff0d3bss

YpaBHEHUs
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Brrancnenus KOJIMYECTBA, MacChl BEIICCTBA I10

17 o 1 bu6nmoteka IIOK https://m.edsoo.ru/ff0d5708
YPaBHCHUAM XUMHNYCCKUX PCAKIINU

1g  Knaccupmwaums xummeckux peakuuit (CoeuHCHMA, 1 Bu6maorexa LIOK https://m.edsoo.ru/ffod3f34
pasoXKeHMs, 3aMeleHUs, 0OMEHA)

19 M. B.Jlomonocos — yuCHELI-OHUMKIONCHCT. 1 Bu6muorexa LIOK https://m.edsoo.ru/ff0d40c4
O0o001IeHNe U CHCTeMaTU3allns 3HAHUN

20 Konrponsnas pabora Nel no reme «Bemecrsa u 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PCAKIIUN

gy | Bosayx —cmeck rasos. Coctas Bosayxa. Kueiopox — 1 Bu6miorexa L{OK https:/m.edsoo.ru/ff0d448e
3JIEMEHT U MPOCTOE BeliecTBo. O30H

22 PH3HHCCKHC U XHMHYECKHE CBOHCTBA KHCI0PO/a 1 Bbubaunoreka I{OK https://m.edsoo.ru/ff0d4614
(peakuuu okucieHus, ropenne). [lonsTue o6 okcumax

23 (TIOCOOBI MOMYNCHHA KHCIOPOAA B 1a00PaTOpHH M 1 Bu6maotexa LIOK https://m.edsoo.ru/ff0d497a
IPOMBIIIICHHOCTH. [IpuMeHEeHHE KKCIOpOo1a
TennoBoil 3¢ ekt XUMUIECKoi peakiuu, MOHATHE O

24 TEPMOXUMHYECKOM ypaBHEHUH, 3K30- U 1 bubnnorexa LHOK https://m.edsoo.ru/ff0d4790
SH/IOTEPMHUYUECKUX PEAKIIUAIX

25 Tonmiso (neTs, yroms n MeTan). 3arpssueHue Bosyxa, 1 bubmmoteka I{OK https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpallEeHUs

26 Hpaxtuacckas pabora Ne 3 mo Teme “HOHY‘I cHme 1 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KHCIOPOa, U3yYCHHUE €r0 CBOMCTBY

g7~ Bomopon—ossement u npoctroe semectso. Haxoxenue 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4ddo
B IIPUPOJIC

28 (DH3HHECKHE M XIMHHECKHE CBOTCTBA BOZIOPO/a. 1 Bbubaunoreka I{OK https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Bogopoaa

29 [ToHsTHE O KUCITOTAX M COJISIX 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d50d2

30 CriocoOBbI MOTy9eHUs BOAOPO/Ia B TAO0OPATOPHH 1 bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0

31 [llpakmmieckas pabora Ne 4 mo Teme «[lomyuenme 1 Bu6mnoreka [TOK https:/m.edsoo.ru/ff0d4f42
coOMpaHue BOJOPO/Ia, H3YUCHUE €r0 CBOMCTBY

32 MounsipHbIii 00BEM Ta30B. 3aKOH ABOTaIPO 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0d542e

33 Brrunciaenus o0néMa, KOJIMYECTBA BEIIECTBA T'a3a 10 €ro 1 but6mmoreka [{OK https://m.edsoo.ru/ff0d55a0
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M3BECTHOMY KOJHMUYECTBY BEIIECTBA WIH 00bEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO PEaKIMK Ha

34 N N 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH ra30B

35 Du3HYeCKUe U XUMUUECCKHIE CBOMCTBA BOJIBI 1 Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d587a

36 Cocra ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACHIIIICHHBIC PACTBOPHI. MaccoBas /10715 BEIIECTBA B 1 bu6nmoteka IIOK https://m.edsoo.ru/ff0d5b40
pactBope
[Tpaktnueckas padora Ne 5 o teme «lIpurorornenue

38 PacTBOPOB C OMPEISIIEHHON MacCOBOM JT0JIeH 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 ggzzgonbmﬂ pabora Ne2 o Teme «Kuczopox. Bonopox. 1 bubmorexa LIOK https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KilacCu(UKAIMsI, HOMCHKJIATypa 1 bubmuorexka L{OK https://m.edsoo.ru/ff0d664e

41 TomyueHHe u XMMHYECKHE CBOHCTBA KHCITOTHBIX, 1 bubnuoreka [TOK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHMs: cOCTaB, K1accu(UKaIys, HOMEHKIAaTypa 1 bubmuoteka LHOK https://m.edsoo.ru/ff0d67ca

43 [TosrydyeHne M XUMHUYECKUE CBOWCTBA OCHOBAaHUM 1 bubmuoteka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxaiusi, HOMEHKIATypa 1 bubanorexa LHOK https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnue u XxuMHU4YecKue CBOMCTBA KUCIIOT 1 bubamnorexa L{OK https://m.edsoo.ru/ffOdfee2

46 Comm (CpeHHHe):VHOMeHKHaTypa’ CTIOCOOBI Oy IEHHS, 1 bubmuoreka I{OK https://m.edsoo.ru/00ad9474
XUMHUYECKHE CBONCTBA
[IpakTuueckas padora Ne 6. Perenue

47 AKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KJIACCHI 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COSIMHECHUI

48 reHeTquCIEaH CBA3H MOILY RAACCAMHI HEOPTaRHMICCHHIX 1 bu6muoreka L{OK https://m.edsoo.ru/00ad9a50
COCTUHEHUI

49 O06o001IeHre U cucTeMaTH3aIs 3HaHUH 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

50 Kontpobras pagora Ne3 HOuT,,eMe "OcHoBHbIC KIACCHI 1 bubmmoreka L{OK https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHEHUN

51 [TepBble MOMBITKH KIaCCU(BUKAITIH XUMHUIECCKUX 1 bubmuoteka [{OK https://m.edsoo.ru/00ad9ffa
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ayeMeHToB. Ilonsarue o rpymmnax CXOJHbIX 3JIEMCHTOB

Ilepuonnueckuii 3akoH u [lepronuueckas cucrema

52 xinvmeckux sementos J1. . Mereneesa 1 bu6nmoteka LIOK https://m.edsoo.ru/00ada52c
53 [Tepuoapl, rpynmsl, MOATPYMIIbI 1 bubnmoreka [{OK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl 1 bubnmoreka [{OK https://m.edsoo.ru/00ada342
55 Crpoenne DJICKTPOHIHBIX 00OJIOHEK ATOMOB SJIEMEHTOB 1 bubnuoreka ITOK https://m.edsoo.ru/00adaébc
ITepuoanueckoii cucremsl [. 1. Menneneena
XapakTepHucTHKa XUMHUIECKOTO JJIEMEHTA 110 €T0
56 nosnoxkeHuto B [lepuoauyeckoii cucreme /1. U. 1 bubnuoreka I{OK https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3aKoHa JIsl pA3BUTHS HAYKU
57 u npaktuku. [[. 1. MenaeneeB — yu€Hblii, nenaror u 1 bu6nuoteka LIOK https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DJICKTPOOTPULATENLHOCTS ATOMOB XHMHHCCKHX 1 bubmuoreka I1OK https://m.edsoo.ru/00adaab8
JJIEeMEHTOB
59 Nonnas xumuueckas CBs3b 1 bubmuoreka ITOK https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosisipHasi XUMUYECKasi CBA3b 1 bubmuoreka L{OK https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HenoJsipHasi XUMUYECKasl CBSI3b 1 bubmmoteka L{OK https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCTICHUS 1 bu6mmoTteka 11OK https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
65 Konrpomnas pabora Ne o Teme «Crpoenme atoma. 1 bubmuoreka [{OK https://m.edsoo.ru/00adb486
XuMudeckas CBSI3b»
66 PesepBHrIit ypok. O000IIIEHHE U CUCTEMATU3AIIHSI 3HAHHHA 1 bu6nuoteka LIOK https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111€HHE U CUCTEMATH3alHsI 3SHAHUH 1 bu6mmoteka L{OK https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3allHs] 3HAaHH M 1 bu6mmoteka L{OK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

Ne KosmyecTBo yacoB DJleKTPOHHbBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
Tema ypoxka
n/m Bcero KP TIP  pecypcenl

ITe €CKUH .Ile e e

1 PHOITICCKIN SAKOH. 1ICPHOITHICCKAT CHCTEMA 1 bubnuoreka [{OK https://m.edsoo.ru/00adb59e
xumuueckux anementoB J[. . MeHneneeBa

2 3aKOHOMEPHOCTH B H3MCHCHHH CBOTCTB XHMHUHCCKIX 1 Bu6muorexa LIOK https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB

3 Kaaccnpuxatus u HOMEHKIATYPA HEOPraHUICCKHX 1 bubnuoreka [{OK https://m.edsoo.ru/00adb7e2
BEIIIECTB
B .

4 VBT XHMUHCCIOM CBAM M THIIBL KpHCTAILTHHCCIIX 1 bubnuoreka I{OK https://m.edsoo.ru/00adbac6
peméToK
Kontponbnas padora Nel no teme «IloBropenue u

5) yriy0JieHne 3HaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1acca

6 Kaaccuuianmus xuMueckx peakiii 1o pasmiaHbm 1 bubmmoteka I1OK https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IT i !

7 OHATHE O CKOPOCTH XHMITHCCKOM PCAKIIHi. LIOHATHE O 1 bubmuoreka [{OK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIUIX
[TonaTne o xumMu4eckom paBHOBecuH. DaKkTOpHI,

8 BIIMSIIOIIME HA CKOPOCTh XUMUYECKON pEaKLIMU U 1 bu6nmoteka LIOK https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS

9 OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITNH 1 bubmuoreka [{OK https://m.edsoo.ru/00adcade
T 7 .

10 COH SIEKTOIHTHICCKOH AUCCOMMAIyH. CHILHBIC 1 1 bubmuoreka [{OK https://m.edsoo.ru/00adcd68
CITa0bI€ ANEKTPOIIUTHI

11 HoHHbIe ypaBHEHUS peakIuil 1 bu6muoreka [{OK https://m.edsoo.ru/00add448
X . .

12 VMITCCKHE CBOHCTBA KHCIIOT 1 OCHOBANMH B CBETC 1 Bu6miorexa [IOK https:/m.edsoo.ru/00add5d8
MPEJICTABICHU 00 AIEKTPOIUTUIECKON TUCCOITUAIITT
X . . .

13 VIMITACCKIE CBOHCTBA COJICH B CBETC MPEACTABICHIH 00 1 bubmuoreka [{OK https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAIIHI

14 [TonsiTe 0 TUIpOIU3E COeH 1 but6mmoreka [{OK https://m.edsoo.ru/00add9d4

15 O0001IeHre U cUCcTEMaTU3ALNS 3HAHUI 1 but6mmoreka [{OK https://m.edsoo.ru/00addd12
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[Tpaktuueckas padora Ne 1. «Pemenue

16 bu6nmmoteka LIOK https://m.edsoo.ru/00addbfa
HKCIEPUMEHTAJIbHBIX 3a/1a4»
K 02

17 OHTOIbHAs PaboTa No2 110 TEME «INICKTPOIHTHYECKas bu6nunoteka LIOK https://m.edsoo.ru/00addecO
aucconuanus. XMMUYECKHE PEAKIUU B paCTBOpax»

1g QD@ XapaKTEPICTHIA raloreno. Xiirieckie BuGmuorexa ITOK https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMepeE XJIopa
X .

19 /IOPOBOLOPOAL (O KUCIIOTa, XUMHHECKHE bubnuoreka I{OK https://m.edsoo.ru/00ade104
CBOICTBA, IOJIyYE€HUE, IPUMEHEHUE

20 HpaKTHUq ecias padora Ne 2 1o L OME U«HonyquHe bubnnorexa LHOK https://m.edsoo.ru/00ade348
COJISIHOM KHUCJIOTBI, U3y4EHUE €€ CBOICTBY
B .

21 PIFHCIICHIA IO YPABHCHITIM XHMHHICCKHX PEAKiiui, bub6nuoreka L{OK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 O61as xapakTepucTuka 31eMeHToB VIA-rpymisl bubnnorexa LHOK https://m.edsoo.ru/00ade64a
A .H

23 Mt 11oTp OHHBIGVMOHH(pHKaHHH ceprt aXO)KHEHHe cophl i bubmunorexa IOK https://m.edsoo.ru/00ade64a
e€ COeIMHEHNH B TPUPOe. XMMHUUECKHE CBOMCTBA CEPBI

24 Cepuo BOZOPOJI, CTPOCHHE, (M3MECKHE H XUMHECKHE bubnnorexa LHOK https://m.edsoo.ru/00ade802
CBOICTBa

25 Oxenst ceper Cfp Has KHCIIOTA, U3HIECKHE H bubmuoreka I{OK https://m.edsoo.ru/00adea28
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
XVMMHYECKUE PEAKILINH, JIEXKAIINE B OCHOBE

26 MPOMBIIILIEHHOTO CTIOC00a MOy 4eHHS CEPHOM KHCIOTHI. bubmuoreka I{OK https://m.edsoo.ru/00adec8a
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpelibl
COEIMHEHUSIMU CEPBI

27 Brluncnenue MacCcoBOM 10JIM BBIXOA IPOAYKTA PEAKIIUU bu6mmoteka LIOK https://m.edsoo.ru/00adec8a
OOm1ast xapakTepUCTHKA 31eMeHTOB VA-Trpynmsl. A30T,

28 pacnpocTpaHeHue B npupoje, pusndeckue u bu6muoreka [{OK https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA

29 AMMUAK, €O PH3MICCKHC 1 XUMHECKHE CBOHCTBA, bu6muoreka [{OK https://m.edsoo.ru/00adf004
MOJIy4YEHHUE U IPUMEHEHHE

30 [paxruacckas padora Ne 3 Ho TeMe «onyuenne bubmuoreka ITOK https://m.edsoo.ru/00adf180
aMMHaKa, U3y4eHHUe €ro CBOWCTB»

31 A3OTHas KUCOTA, €€ (HU3MUeCKHe U XUMUYECKUE bubnmnoreka [{OK https://m.edsoo.ru/00adf306
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CBOMCTBA

Hcnons3oBanne HUTPATOB U coJieli aMMOHHUS B KQUeCTBE

32 MHUHEpAJIbHBIX YI00peHHA. XMMHUYECKOE 3arpsi3HEHHE bu6mmoreka LIOK https://m.edsoo.ru/00adf518
OKpY’Karollel cpeibl COeAMHEHUSIMU a30Ta

33 Docdop. Oxenn pocdopa (V) qu)OC(bOP Hat KHCI0Ta, bubmmoteka LIOK https://m.edsoo.ru/00adf68a
¢du3nUecKre 1 XMMUYECKHE CBOWCTBA, TOJTyYCHHE

34 HCHOHB3O]faHHe bocaros B KAFCCTBE MIHCPATIHHRIX bub6nuoreka LIOK https://m.edsoo.ru/00adfc20
yoOpeHuil. 3arpsisHeHre NpupoaHoil cpenbl hocharamu

35 yraepor, PaCTIPOCTPAHCHHE B HPHPOAC, pusmeciue u bubnnorexa LHOK https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuapl yriaepoja, ux (pusnueckue U XuMU4eCcKne

36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C bubmuoreka IOK https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)

37 VYronbpHas KUCIOTa U €€ COTU bubnuoreka I{OK https://m.edsoo.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue

38 yraekucioro rasa. KauectBennas peakius Ha KapOOHaT- bubnnorexa LHOK https://m.edsoo.ru/00ae027e
HoH"

39 [TepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX Bubnorexa LJOK https://m.edsoo.ru/00ac054e
KaK O COEJUHEHMSIX yriiepo/ia

40 Kpemuuii u ero coennnenus bubnnorexa LHOK https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33/1a4 1o TeMe «Baxkneinme bubnnoreka [{OK https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COCIUHEHUS

42 Konrponbras pabora Ne3 no reme «Baxcueiime bu6mmoreka L{OK https://m.edsoo.ru/00ae0el18
HEMETAJUIbl U UX COCTUHEHUSI»
OO61mas xapakTepUCTHKa XUMUYECKUX FIEMEHTOB —

43 MCTAILTOB- MeTaHHqu?Kaﬂ CRA3D M METaILIHeCHat bu6muoreka L{OK https://m.edsoo.ru/00ae103e
KpUCTaJIIM4ecKast pemérka. @u3nyeckue cBoicTBa
METAJIJIOB

44 XuMHU4ECKUe CBE)IZCTB& METAJIJIOB. DJIEKTPOXUMUYECKUI Bu6mmorexa ITOK hitps://m.edsoo.ru/00ae1156
P HapsSKEHUH METaJlIoB

45 OO6mue cmocoOs! moydeHus MeTauioB. CIUTaBsbl. bubnuoteka [{OK https://m.edsoo.ru/00ae1156
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Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,
CCJIM OAWH U3 pCarcHTOB COACPKUT IMIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB 1 bubmmoteka L{OK https://m.edsoo.ru/00ae1278
47 [{emo4HbIC METAIIBI 1 bubnuorexa I{OK https://m.edsoo.ru/00ael4b2
48 OKcubl U THAPOKCUIBI HATPUS U KU 1 bubnmoreka [{OK https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeIbHEIC METAJIIbI — KAJIBIUA M MarHui 1 bu6nunoteka LIOK https://m.edsoo.ru/00ae15e8
50 Baxueiimue coefMHEHUS KaJIbIUI 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
52 KéctkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae1886
53 HpaKTqu.?Kaﬂ patora J,\,fg 6 o Teme "KEetkocTs Bopt 1 bu6mmoteka IIOK https://m.edsoo.ru/00aelae8
METOJTbI €€ YCTPAHCHHUS
54 AmomMuHui 1 bubmuorexa I{OK https://m.edsoo.ru/00aelc64
95 AmboTepHbIe CBOICTBA OKCH/IA M THIPOKCH/IA 1 bubnnoreka LHOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmmorexka [{OK https://m.edsoo.ru/00ael1d86
57 Oxcwupl, ruapokcu sl u conu xenesa (1) u xenesa (111) 1 bubnmnoreka [JOK https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3aIsa 3HaHUI 1
[TpakTuueckast pabota Ne 7. Pemienue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «BaxHeinme 1 bubnuoteka [{OK https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Borurcnenus o ypaBHEHUSIM XUMHUECKHUX PEaKIIHiA,
60 CCJI T 3 Pearciiron At b H%6HTKG VI CORCPAHT 1 bubmuoreka [{OK https://m.edsoo.ru/00ael1750
npuMecH. BeranciaeHust MacCcoBOM JTOMU BBIXO/1a
MIPOYKTA PEAKITUU
61 O06o001IeHre U cucTeMaTH3aIs 3HaHUH 1
62 KonTtponbHas padora Ne4 no reme «Baxueime 1
METAJLIBI U MX COCTHMHEHUS
63 Bernectsa u MaTepuaisl B MOBCEARCBHOM XKU3HK 1 bubmuoteka I{OK https://m.edsoo.ru/00ae3f50
YeloBeKa
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI 1 bubnmoreka [{OK https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B pelieHHH SKOJIOTHYECKHUX TPOoOIeM 1 bubnmoreka [{OK https://m.edsoo.ru/00ae4270
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66 PesepBHbIil ypok. O000IICHHE B CHCTEeMAaTH3alKs 3HAHUT 1 bu6nmoteka IIOK https://m.edsoo.ru/00ae0d0a
67 PesepBHbIi ypok. O000IICHIE ¥ CHCTeMAaTH3alHsl 3HAHUH 1 bu6nmoteka IIOK https://m.edsoo.ru/00adb33c
68 PesepBHbIi ypok. O000IICHIE ¥ CHCTEMAaTH3alHsl 3HAHUT 1 bu6nmoteka IIOK https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
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