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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa3oBaTEIbHOM MpPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMH TPENoJIaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoir denepamnmm.

[IporpaMmma mo xuMuu Aa€T MpelCTaBICHHE O LENiX, OOIIe cTpareruu oOydyeHus,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU Yy4YeOHOTrO TpEaMeTa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM MporpaMMbl IO XUMUH, ONPEIEIsAeT KOJIUUYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYCHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
polecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcs, ONpeaesseT BOZMOKHOCTH MpeIMeTa JIIs
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIEr0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsi TpeIMEeTa W OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIIHLHOU
JEeSITEIIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusI.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIET0Cs, €ro
MPEJICTABICHUI 0 MaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMHUpyEeMbIe XUMUEH
MIPEICTABJICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU B 00 IBOJIIOIIMH BEIIECTB B MPUPOJIC, O MYTAX
pelieHuss rI00albHBIX TMPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30I1aCHOCTH, MPOOIIEM 3ApaBOOXPAHCHHSI.

N3yuenue xumuu:

CIOCOOCTBYET peain3alliid BO3MOXKHOCTEH JJIsl CaMOpa3BUTUSA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, € o01Iei U (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIINICHUSI M TBOPUECKHUX CIIOCOOHOCTEH 00ydJaromunxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOMl  NeATelNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICIOBATCIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCCIHEBHOW JKWU3HHM, TaK U B
npodeccuoHaNBHOM NesTeNbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IE€JIOCTHOTO
B3IJIAJla Ha €JUHCTBO TMPUPOABI U  YEIOBEKa, SBIAETCA OTBETCTBEHHBIM  3TaroM
B (popMUpOBaHUYU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUYaOIINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIECHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJE, K YEIOBEKYy, BHOCHT CBOM BKJIAJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHs B OOy4YEHMM XUMHH OOecnedMBaroTCs CHeruUKON Coaep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TMEJarorHuyeckd aJalnTHPOBAHHBIM OTpaKEHHEM
0a30BOI HAyKH XMMUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0OIIEro oOpa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHUE
00yJaronMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTaHUUECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTraHUYECKOU XUMUHU.

CtpykTypa coaepskaHusi MporpaMMbl MO XUMHUM CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. ConaepxaHue CKIQIbIBACTCS W3 CUCTEMBI MOHATHUM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHMHYECKOW peakiuu. O0e STH CHCTEeMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUECKHUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUS O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;

— TIPENCTaBICHUNA 00 IIEKTPOJMTHUECCKON TUCCOITHAIIMN BEIIECTB B PACTBOPax.

Teopernueckre 3HaHUS pPAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMONYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS TIOCIEAOBATEIIHHO OT OJHOTO YPOBHS K JPYroMy,



BBITIONHSST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHS U MTOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBI TI0 XHMHH CIIOCOOCTBYeT (HDOPMHUPOBAHHIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOIIEHNUSI K HAYYHOMY 3HAHUIO U METO/laM 103HaHus B Hayke. M3yuenue xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee MU3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjiace.

[Tpu u3yyeHUN XUMUU TPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMM — Ba)KHEHIIHUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYECHUHU BEUIECTB U XUMUYECKHUX PEeaKIuii, B
GOpMUPOBAHUM ¥ PA3BUTHH TO3HABATCIBHBIX YMEHUH W WX NPUMEHCHHH B Y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUHU IPABUI 0€30IaCHOIO
oOpallieHus ¢ BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHU Ha YpOBHE OCHOBHOIO O0IlEro oOpa3oBaHMsI BaXHOE 3HAYCHHE
PUOOPETHN TaKUe LIETH, KaK:

— ¢opMUpOBaHNE WHTEIUIEKTYadbHO PA3BUTOM JIMYHOCTH, TOTOBOIl K CamM0o00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJICHHOCTh OOy4YeHHsT Ha CHUCTEMaTHYECKOe TpUOOIIeHHnEe OOydJarommxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieueHue YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO O0O0YyYaloIIMMUCA OIbITa
pa3HoO0pa3HOW AESITENBbHOCTH, MO3HAHUS M CaMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue 00MIeH (YHKIIMOHATHHOW U €CTECTBCHHO-HAYYHOW IPAMOTHOCTH, B TOM
YHclie YMEHHH OOBSICHITH M OLIEHUBAThH SBICHUS OKPYXKAIOIIETO MHpA, WUCHONB3YS 3HAHUS U
OTBIT, IIOJYYCHHBIC IPU W3yYCHUH XUMHUHU, MPUMEHSATh WX TPH pPEHICHUH MpodieM B
MOBCETHEBHOM KU3HU U TPYJIOBOH JESTEIBHOCTH;

— ¢opMUpOBaHUE Yy 00YUAIOIINXCS T'YMAaHUCTUUYECKUX OTHOIICHUH, TOHMMaHUsl IEHHOCTU
XUMHUYECKUX 3HAHUHM A1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIMU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHEeHIIero o0yyeHusl.

OO1miee 4ncno 4acoB, OTBEAEHHBIX JUIS U3YYEHHMs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanmus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

COJAEP/KAHUE OBYYEHUSA
8 KIIACC

HepBOHa‘{aﬂbele XUMHNYECCKHUE TIOHATHUSA

HpCI[MCT XUMHHU. Pollb XMMHMH B KH3HH 4YeJIOBEKa. XHMHS B CHCTEME HayK. Tena u
BemecTBa. Pu3nMUecKue CBOMCTBA BCIIIECTB. ArperaTHoe COCTOSHHE BCHICCTB. [lousatue o
METOJIaX IO3HAHUS B XUMHU. UKNCTHIEC BEIIECTBA U CMECH. CnocoObl pa3aciIiCHUA cMeceit.

ATOMBI U MOJICKYIJIBI. Xumuueckue 53neMeHThl. CHMBOJIBI XHMHYECKHX DJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOHCK}’HHPHOC YUCHHUC.



Xumnueckass  (opmyna. BajleHTHOCTP aTOMOB XMMHUYECKHX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOcTaBa BemecTB. OTHOCUTENIbHAA aTOMHAsA Macca. OTHOCUTENbHAS MOJICKYJIIPHAS
Macca. MaccoBas 0J11 XUMHUYECKOI0 3JIEMEHTA B COCIUHCHUH.

KomnuectBo BemectBa. Moabs. MonspHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl U
qHCIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rol mo popmysiam XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHE SBJICHHA. XUMHUYECKas peakuus U e€ NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUUECKUEe ypaBHEeHUs. Kimaccupukanms XMMUYECKHX peakuuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWiIaMu paboThl B JabopaTopuu W mpuéMamu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAaHHWEM, HW3YYE€HHE U ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEILIECTB, HAOMIOJCHHE (PHU3UYECKUX (TUIaBIEHUE BOCKA, TasHUE
JbJla, PACTUPAHUE caxapa B CTYNKE, KHUICHUE U KOHJEHCALUs BOJbI) U XUMHUYECKUX (FOpeHHe
CBEUH, IMPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE Mejla C KHUCJIOTOM) SIBJICHHH,
HaOJI0IEHNE U OINMCaHME NPU3HAKOB MPOTEKAHUsI XMMHUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pazinoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a c¢ pactBopoM coinu menu (II), m3ydenume crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH [OBAapEHHON COJM, HaONIOJEHUE U OIHCaHHe
pe3yabTaTOB MPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAaCChl, CO3/1aHUE
Mo/Jiesiel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTeId HEOPraHUYECKHUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — 2/eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nyeckue U XMMHUUECKUE CBOMCTBA (peaKkLMKU TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl NOJIy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMblnieHHOCTH. KpyroBopotr kuciopoaa B mpupoje. O30H — alioTponHas MOoAu(UKanus
KHCIIOpOJa.

TemnoBoit 3ddekr XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHJOTEPMHUUYECKHE DPEaKUUU. TOINIMBO: Yroiab M MeETaH. 3arpsA3HEHHE BO3[yXa, YCUICHHE
MapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopoxn — »oanemeHT M ImpocToe BewiecTBO. HaxoskaeHue Boxopoga B IIPUPOZE,
bu3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oyueHus. Kuciorel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceluennesle un
HEHACBIIICHHbIE PAcTBOpPBLL. PacTBOpMMOCTH BellecTB B BOoAe. MaccoBas 1oy BellecTBa B
pactBope. XuMHuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B IpUpoJe. 3arpsi3HEHUE NMPHUPOAHBIX BOJA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukanus oOkcuaos:
coJieoOpa3yrorie (OCHOBHbIE, KUCTOTHBIC, aM(OTEepHBIE) U HecosieoOpazyroniue. Homenknarypa
OKcHI0B. PU3NUYECKHEe U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyyeHne okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiatypa ocHoBaHui. Pu3nueckue W XUMUYECKHE CBOMCTBA OCHOBaHUU. Ilomydyenue
OCHOBaHUH.

Kucnotsl. Knaccudukarus kucinor. Homenknarypa kucior. @usnueckue M XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coseil. @usndyeckue U XuMudeckue cpoiictBa coieil. Ilomyduenue
coJen.

I'eneTnyeckas CBA3b MEXKIY KJIaCCAMHU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIelIeHNe COep KaHusl KUCIOpo/ia B BO3/yXe, MOJydeHHe, COOMpaHue,
pacro3HaBaHM€ M HM3y4€HHE CBOMCTB KHUCIOpOJa, HAOJIIOJEHHE B3aMMOJEWUCTBHS BEILECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHMsS M MpPEKpalleHusi TopeHus (Tmoxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacHo3HaBaHUE U



U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMopeicTBue Boaopona ¢ okcuaom Mmeau (1)
(BO3MOYXHO HCTIOJIB30BAaHUE BUCOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEIIECTB KOJUYECTBOM
1 Monb, HuccienoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIISCTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTaulaMd (HAaTpueM M KajibllueM) (BO3MOXKHO MCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3lloB HEOPTraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOJIcHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PACTBOpAX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumojecTBus okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJlJlaMu,
peakuuii HeUTpaIM3aluM, M[MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
KJIACChl HEOPTaHUYECKUX COCAMHEHUIN.

Hepuoauveckuii 3akon u Ilepuoguveckas cucremMa xummuuyeckux djaemeHtos /I, U.
MenpneneeBa. CtpoeHne aToM0OB. XMMUYeCKas ¢BsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBbie OMBITKHM KJIACCU(DUKAIIUN XUMUICCKUX 2JIEMEHTOB. [IoHATHE O Tpymnax cXOIHBIX
AJIeMEHTOB (IIEJIOYHBbIE M MIEJIOYHO3EMEIbHbIE METasUlbl, TaJOre€Hbl, WHEPTHBIC Tas3bl).
DJIEMEHTHI, KOTOphIE 00pa3yroT aM()OTEPHBIC OKCHIBI U THIPOKCHJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
N. MenpneneeBa. KopoTkonepuoanas u juymmHHONIepUoaHas (Gopmbl [leprogudeckoil cucTembl
xumuueckux anemeHTtoB [I. WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aToMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB IMEPBhIX 20 XMMHUUYECKHX AJIEeMEHTOB [leproanveckoil cucTeMbl
. W. MenngeneeBa. XapakTepUCTHKA XUMHYECKOIO JJIEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue [leproanyeckoro 3akona u [lepuoandeckoil CUCTEMbl XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HEMOJISIPHAs ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenens okucieHusi. OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiiuu. [Iporiecchl OKucIeHus
1 BoccTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

U3y4eHrue OOpa3IoB BEHIECTB METAIJIOB M HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCUAA
IIMHKA C pacTBOpPaMHU KHUCIOT M IIEJIOYEeH, MPOBEICHHUE OIBITOB, WIITIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mescnpedmemmnie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBS3€M MPU M3YYEHUU XUMHUU B 8 KJacce OCYHIECTBISAETCS
4yepe3 HCIOJb30BAaHUE KakK OOIIMX €CTEeCTBEHHO-HAYUHBIX TMOHATUWA, TaK ¥ TIOHSTHH,
SABJISIFOLIIUXCSI CACTEMHBIMM JIJIs1 OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, MNEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBAHHE,
HU3MEpPEHHE, MOJICITb, SIBICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYNA, JJICKTPUUECKUH 3apsi, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYECKHE BETUYMHBI, €AUHHIIBI H3MEPEHHUs, KOCMOC, TIIAHETHI,
3BE31161, ComHITE.

buonorus: ¢porocunres, npixanue, ouocdepa.

'eorpadus: armocdepa, rtumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJABI, TIOJIE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuit  3akoH. Ilepuogmueckas cucrema XUMHUYECKHX dyeMeHTOB /I
U. Menpneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHUYECKHX
9JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KaMsl, KaJIbLMsl U HUX COCIAMHEHHH B COOTBETCTBUU C
I10JIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM pPEIETKM M BHJA XMMHUYECKOH
CBSI3HU.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XMMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHEeTHYecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKUui MO pa3iIMyHbIM NpU3HAKaM (IO YUCIY U COCTaBY
YUYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUST XMMUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
9H/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHUS.

[TonsTHE O CKOpOCTH XMMHUYECKOH peakuuu. [loHsTHEe 00 00paTMMBIX M HEOOpATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON peakluy U NOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIH OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHUE YPaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OaaHca.

Teopust 3NIEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanu. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakumu nonHoro oOMeHa. YCJIOBUS MPOTEKAaHUS PEAKIMI MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoicTBa KHCIIOT, OCHOBaHMM U cojeil B cBeTe
IPEJCTaBICHUH 00 3JIEKTPONIUTHYECKON aucconuanuy. KadecTBEHHblE peaklUud Ha HOHBI.
ITonsTHE O THIPONHU3E COTNEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJIJIOB M HEMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpusd),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM peakUUu OT BO3JAEHCTBUS pa3IMYHBIX
(bakToOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpoOLEcca JUCCOIHALNU
KHCJIOT, IIeno4Yed M coied (BO3MOYKHO MCIIOJIb30BAaHHE BHUAEO MaTepHalioB), IMPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMsI Peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIIEJICHME Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaklUUi (FOpeHHe, peakluu pas3iokKeHUs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAUECTBEHHBIX PEAKIMM Ha HOHBI,
pelIeHre YKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OO6mass xapakTepucTtuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTaljlaMH, HeMeTaJllaMH,
miesouamu).  XusopoBopopod. ConsiHas  KHCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxknelme Xiaopuabl
U X HaXO0XJEHUE B IPUPOJIE.

O6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (U3MUYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBoJOpoA, CTpoeHue, (U3MYecKue M XUMHUYeckue cBoiicTBa. OKCHIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA



(oOme Kak MpeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKUE pPeakluy,
JeKalle B OCHOBE MPOMBIIUICHHOTO croco0a MoslydyeHus cepHoil kucnoTsl. IIpumeHenue
cepHOi KucIoThl. COJM CepPHOI KUCIIOTHI, KaUeCTBEHHAs peaklus Ha cynbpaT-uoH. Haxoxenue
ceppl M €€ COEAMHEHUH B MpUpoae. XUMHMUECKOE 3arpsi3HEHHE OKpYXKalolel cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpUpoie, (HU3UYECKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero pU3n4ecKue 1 XUMHUYECKHUe
CBOWCTBA, MoydeHue u npumenenue. Coian aMMOHHUSA, UX (pU3MUYECKUEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ IMOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOicTBa (OOmIME Kak TpEeACTaBUTENs Kilacca KUCIOT |
cneunduyeckue). Mcnonab3oBaHue HUTPATOB M COJEH aMMOHHS B KadyeCcTBE MHUHEpalIbHbIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl COCIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHsle MOIUPHUKALMN
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u dpochopnas kuciorta,
du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 3neMeHToB IVA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ayncopouus. KpyroBopot yriepona B npupose.
Oxkcupapl yriaeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JAEWCTBUE HA KMBBIE OPraHU3MBI,
HOJIy4eHHE U HNpUMEHEHHEe. DKOJIOTHYECKUe MPoOJeMbl, CBsi3aHHble ¢ okcuaom yriepoaa (1V),
TUIOTe3a TII00aJbHOTO TMOTEIUICHUsS KJIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydyeHHe M npuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomb3oBanume — kapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEOUHEHUSX Yriepoaa
(MeTaH, 3TaH, ATWUJEH, AaleTWJIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTHl HX TepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOWCTBA, IOJIYYEHHE U HPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPIaHWYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIOJEHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpHAliOB), O3HAKOMIIEHHE C O0paslamH XJIOPUAOB (raJOT€HHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUj€OMaTEepHUasoB), HaONIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IoJ  JeicTBUeM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiiy Ha Cyiab(paT-uOH U HAOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (pochOopHBIX y1oOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHWE M H3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uoH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbO (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HUE MOJENeH KpUCTAIUIMYECKUX PElIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB



AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NOJy4YeHHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX peakiuil Ha kapOoHAT u
CHWJIMKAT-HOHbl W W3Y4YEHHME MPU3HAKOB MX I[POTEKAHMs, O3HAKOMJIEHHE C MPOIyKLHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BakHelmue
HEMETAJLIbl U UX COEIUHEHUSI.

MeTa/libl M X COCAUHEHUS

OO0mass XapakTepUCTUKA XUMHUYECKMX JJIEMEHTOB — METaJVIOB HA OCHOBAaHUU HX
nosioxkenus B [lepuoanueckoi cucreme xumuyeckux anemMeHToB [[. . MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psiJl HanpspkKeHUN MeTamwioB. Du3MYEecKHe U XUMHUUYECKHE
cBoiictBa MetayyioB. OO1ue crnocoObl MoxyyeHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3un. CIuiaBsl (CTallb, YyT'YH, NIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaUIIBL: MMOJ0KEHUE B [lepuoauyeckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB /I.
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HAaXOXJAeHHE B npupoje. Pu3nueckue U XUMHYECKUE
CBOICcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAUIBl MAarHUW W KalbUUM: THOJOKeHWEe B Ilepuonnueckon
cucteMe xumuueckux snemeHToB JI. 1. MenpaeneeBa, cTpoeHHe HX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeime coenuHeHus
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCT BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: mnonoxenue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3J1eMEHTOB /I
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxoXXJIE€HHE B npupone. Puznueckue M XUMUYECKUE
CBOICTBA aIOMUHHSL. AM(OTEPHBIE CBOWCTBA OKCUA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoamueckoil cucteme XUMHUYECKUX 3iemMeHToB [l
N. MenneneeBa, CTpoe€HHE aToOMa, HaxOXXJIECHHE B npupone. Puznueckne U XUMHUYECKUE
cBoiicTBa kene3a. Oxcuabl, TuapoKkcu sl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
U IIOJIy4CHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMd METAUIOB M CIUIaBOB, WX (DU3MYECKHMMH CBOWCTBAMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHME BHEOMAaTEPHAJIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOH (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEpHAJIOB), HCCIEI0BaHUE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEeHMs JKene3a B
KHUCIopo/ie  (BO3MOXKHO  MCIIOJIB30BaHME  BUAEOMATEpUaloOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbIlUs, allOMUHUA, LWHKA, *kene3a (II) u xenesza
(I1I), mexau (II), HaOmtoieHNE U ONMMCAHKE MPOILIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblysg (BO3MOXHO HCIIONIB30BAaHKME BUAEOMATEPUAIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMHS M OKpYXKaoLias cpeaa

BemiecTBa u Marepuainsl B IOBCEAHEBHON JKU3HM 4YeJOBeKa. be3onacHoe MCIONb30BaHHE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momols mpu XUMHUYECKHX O0XKOTrax M
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karoleil cpenbl (MpeieiabHas TOMyCcTUMas KOHIIEHTpaus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaIMETHBIX CBSI3€H IPU MU3YyYEHUU XUMHHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TakK U TOHATHI,
ABJIIOINXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO61re ecTeCTBeHHO-HaYUYHbIE TIOHATHS: Hay4HBIN (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAIH3,
CHHTE3, Kiaccudukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCHEPUMEHT, MOJEINPOBAHHE,
U3MepeHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3D PEKT, TEXHOTIOT s, MaTepHAabl.



®usnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MYECKHUE BEIMYUHBL,
€IMHUIBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOpPHbIE TOPOJBI, MOJIE3HBIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IHNJTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3YNbTaThl OCBOEHHSI TMPOTPaMMBl OCHOBHOTO 0OLIET0 00pa3oBaHHSA
JOCTUTAIOTCS B X0/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM M BOCIUTATEIbHON JNEATEIBHOCTH B
COOTBETCTBHUU C TpaagulIMOHHBIMHA pOCCI/H\/JICKI/IMI/I COMOKYJIbTYPHBIMU n JAYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEJIEHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIIMATHM3AINN 00yIarOIIUXCSI.

JIn4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha ee
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M Hay4HOMY
HacCJICAUO, IIOHHMMAHHA 3HAUYCHUA XUMHYECKOMN HAayKH B JKHU3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHOU MH(pOpMaIuell 0 MepefoBbIX JOCTUKEHUSIX U OTKPBITUIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHcTBe
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

MPEJICTAaBICHUS O COLMAIbHBIX HOpPMAaX W TPaBUIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUICKTMBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIeI0BATEIbCKON, TBOPUECKOIN U APYrUX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘-I€6HI)IX, IIO3HABAaTCJIbHBIX 3a1a4, BBIIIOJIHEHUN
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUN y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TIPOILIECCE JTOW y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE
MOBEJICHUE U TOCTYNKH CBOMX TOBapHIIEeH C MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHYECKOW  pEaKIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABISIOLIME OCHOBY ISt
NOHMMAHUA  CYHIHOCTM  HAy4HOM  KapTUHbl MHpa, MpeJICTaBlIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aUMOCBA3SIX 4ellOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XHUMHHU B ITO3HAHUHU DTUX SaKOHOMepHOCTeI\/’I;

MO3HABATENIbHBIE MOTHBBHI, HANpaBICHHBIE HA TOJyYEHHUE HOBBIX 3HAHUU MO0 XUMUH,
HEOOXOAUMBIE I OOBSICHEHHS HAOIIOaeMbIX IIPOIIECCOB U SIBJICHHH, ITO3HABATEIIHHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphI, B TOM YHCIIC HABBIKOB CAaMOCTOSITENIbHONW pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, JOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOyYEHHI0 W TO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHEHIIEeM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:



OCO3HAHME IEHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBUII W HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTPeOJICHHUsI ANKOTroJs, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOACHUS
npaBusl 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHUYECKMMHU BEIECTBAaMH B OBITY U pealibHOM
KHU3HH,

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3YyUEHHIO MPOoecCcuii U TpyAa pazIMdHOro pojia, YBaKEHHE K
TpyAy U pe3yjibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE MPHUMEHEHUs
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIUBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONU NEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIECO00Pa3HOe OTHOMIEHUE K MPHUPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 30pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUJI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaAMHU,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIOMIMX 3A0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU H3YYECHUH XUMHUH, JJIS PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBILIECHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TTI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTed WX peuIeHHs
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUS PYKOBOJACTBOBATHCS UM B
MO3HABATENIbLHON, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeqMETHBIX pPE3YJIbTAaTOB BBINENAIOT 3HAYMMBIE IS (HDOPMHUPOBAHMS
MHUPOBO33PEHUS OOLIECHAYUHbIE MOHATHUS (3aKOH, TEOpHUs, NMPUHILMII, TUIOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHHUBEpCalbHblEe yueOHble NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJIsSTHBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM €S TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJIbHbIE YueOHbIE el CTBUS

ba3oBble Jjoruueckne aeicTBusi:

YMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUS HpI/I OCBOCHHNHN 3HaHI/II\/'II
pacKpbIBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aNMOCBS3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCIIOJIB30BAaTh ITOHATUS OJIA O6’I)$ICH€HI/I$[
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XUMHUYCCKHUX BCHIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HpI/I‘II/IHHO-CJ'Ie)ICTBeHHI)IG CBsA3HU
MEXy O0BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCykIeHus (MHAYKTUBHBIC, IeAYKTUBHBIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBO/JIbI U 3aKJIFOUCHMHS,

YMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS TMOHATHS (MPEAMETHBIE W MeTallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
Xxumuueckass (GopMylia M ypaBHEHHE XUMHYECKOHW peakuuh — TpU pelieHud ydeOHo-
[03HABATEJIbHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYHICCTBeHHI)Ie HpI/ISHaKI/I I/ISYT-IaeMI)IX 06’beKTOB — XUMHUYCCKUX BCIICCTB N
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHBIE CBSI3U U
IIPOTUBOPEYHNS B U3YYa€MBbIX IIPOLIECCAX U SABIICHUSIX.

ba3zoBble ncciiegoBare/bckue AeicTBUSA.



YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TO3HAHWS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUSI THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

nproOpeTeHUe OIbITa IO TUIAHHUPOBAHUIO, OPTaHU3AIMM W TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJIOM MPOLIECCca, CAMOCTOSTEIBHO POTHO3UPOBATH €T0
pe3yibTar, (GopMyIHpPOBaTH OOOOIICHUS W BBIBOIBI MO pe3yJabTaTaM HPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIUIO PA3INYHBIX BHIIOB
1 HOpM IIPEICTABICHHUS, TTOJTyIaeMYIO M3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIONYJISIpHAS JTUTEpaTypa
XUMHYECKOTO COZICP)KaHWs, CIPaBOYHBIC MOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

YMEHUE MPUMEHSATh Pa3InYHBIC METOJBI U 3alPOCHI TIPU MTOUCKE B 0TOOpE HH(pOpMaIUK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YUECOHBIX M IMO3HABATEIBHBIX 33124
OIPENEeIEHHOr0 THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIIOJB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYypOil aKTUBHOTO HMCIIOIH30BAHUS PA3IHUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIlMM ¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCIOJb30BATh M AHAJIM3UPOBATH B IpoIllecce YU4eOHOH W HCCIIEIOBaTENbCKOM
NESITeTbHOCTH UH(OPMAIIMIO O BIMSHUY POMBIIUICHHOCTH, CETbCKOTO X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHHs 3aJaBaTh BOINpPOCHl (B XoA€ Auanora M (WIU) IUCKYCCHU) IO CYILIECTBY
oOcyxmaemMorl TeMbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHSI OTHOCHUTEIHHO BBITIOJTHEHUS
MpeJIOKEHHON 3a1auH;

YMEHUS IPEICTABIIATH IMOJIyYeHHBIE PE3YIIbTaThl TO3HABATEIBHOMN EATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PEe3yJIbTATOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JaOOPATOPHON pabOThl MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEIHHOU H
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPHU PEIeHNMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
Oo0LIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMHI (0OCYXIeHHsl, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeeIeHNe KPUTEPUEB 10 OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaThb W MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JEATEIILHOCTb, BHIOMPAThH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTeJIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEHCTBUM IpU
BBIMOJIHEHUH 33JaHUNl ¢ y4€TOM IMOJy4yeHHMs HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEII[ECTBAX U PEaKLMsIX, OLEHUBATh COOTBETCTBHUE IOJIYYEHHOI'O pPE3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUU 3aJaHUN.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJEpKaHUS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabouell mTporpaMMoil, BBIIEISIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUHM, crenuduyeckue s
peAMETHON 00sacTi «XHUMUS», BHUIBI NEATCTBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.



K koHniy oOyueHus B 8 Kiacce npeiMeTHBIE pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN: aTOM, MOJEKYJA, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJICHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAas U MOJIEKYJSIpHAas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs
Macca, MaccoBas JOJII XHMHUYECKOrO 3JIEMEHTa B COEJUMHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTAa, OCHOBaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYeCcKas
peaknus, KiIacCU(pHUKAIMg PEaKUUi: peaKuu COCAMHEHUS, PEAKIUU Pa3I0KEHUs, PEeaKiuu
3aMelIeHHUs], peakIMi 00MEeHa, IK30- U SHJIOTEPMUYECKHE PEAKINH, TEIIOBOM 2P deKT peakuuu,
PO aToMa, JCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XMMUYEeCKas CBS3b,
NOJIIpHasl U HEMOJspHas KOBAJICHTHAs CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B pacCTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH NOHATHUSA [IPU
ONMCAHUU BELIECTB U UX MPEBPALLEHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY HJISi COCTaBJeHHsS (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIIUN;
OTIpEeNATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSIX, NMPUHAIJIEKHOCTh BEIIECTB K ONPEICIEHHOMY Kiaccy
coequHeHUH Mo GopMmynaM, BUJ XUMHUECKOH CBSI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUUECKUX
COEIMHEHUSIX;
packpbiBaTh cMbich [lepuoauyeckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHKE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX IIOJIOXKEHUS B
[Tepuoaunyeckoit cucreme, 3aKOHOB COXPAHEHUS MACChI BEIIIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;
OMKCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoanueckoil cucTeMbl XMUMHYECKUX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpymnmna)» u «modouHast nmoarpynma (b-
rpynmna)», Maible U OOJBIINE MEPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B Ta0JIuIIe
«llepuogmueckass cucrema xumuueckux osnemeHTtoB [J[. W. MenpgeneeBa» ¢ YUCIOBBIMHU
XapaKkTEepUCTUKAaMHU CTPOCHMs aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNE UX 0 3JIEKTPOHHBIM CII0SM);
KJIaCCU(UIIUPOBATh XMMHUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUN
(10 YKCIy M COCTaBY YYacTBYIOLUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIACCOB,
MOATBEPXKJasi  ONUCAaHME MpPUMEPAMHU  MOJEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIUid;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUIN B PA3JIMYHBIX YCIOBUSIX;
BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa Mo (opMysie COeIMHEHMs, MAacCOBYIO JOJIO BEIeCTBa B pacTBOpE,
MPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEaKIUH;
MPUMEHATh OCHOBHBIE OMNEPALIMHN MBICIUTEIBHON NEATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3AIUI0, KJIAaCCU(UKAIUIO, BRISIBJICHUE MPUINHHO-CIICICTBEHHBIX CBs3el
— JJI M3Y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHUI, €CTECTBEHHO-HAayYHbIE METOJIbI
MO3HAHUSI — HaONIIO/IeHUEe, UW3MEpeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN );
CJIeIoBaTh MpaBUiaM IOJIb30BaHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000pYIOBaHUEM, a
TakKe MpaBUIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMSMU 1O BBHITTOTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB MO IMOJIYUEHUI0O U COOMpPAHHUIO Tra3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIIOpOJAa), NMPUTOTOBJICHUIO PACTBOPOB C OMNpEAETEHHONH MaccoBOW Joieit
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI I10
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 MHIUKATOPOB (JaKMYC,
benondranent, METHIOPAaHK U IPYTHe).



K koHiy oOyueHus B 9 Kjacce npeiIMETHBIE Pe3yslbTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, AaHUOH, IPOCTOE€  BELIECTBO,  CIOXHOE  BEIIECTBO,  BAJECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaklMs, XUMHYECKas CB3b,
TEIIOBOM 3P EeKT peakiiu, MOJib, MOJISPHBIA 00BEM, PaCTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
JNEKTPONIUTHYECKAsT JUCCOLMAIUS, PEaKIMM HOHHOrO0 OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBECHE, OOpaTHUMbIE W HEOOpaTHMbIe pPEaKIHMU, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peakluMy, OKHUCIWUTEIb, BOCCTAHOBHUTENb, OKHCICHUE M BOCCTAHOBJICHHE, aJUIOTPOIIHNS,
aM(OTEepHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAs, METAJUTMYECKasi), KpUCTATIINIECKast
pemeéTka, KOppO3HMsl METaUIOB, CIUIaBbl, CKOPOCTbh XUMHYECKOM pPEaKUWH, MPeAesIbHO
nornycrumas konuentpanus I1/1K Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTh 3TH MOHATUS [IPU
ONMCAHUU BELIECTB U UX MPEBPALLEHUI;
UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsl COCTaBieHHsI (POpPMyYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;
ONpeNeNsATh BAJICHTHOCTb W CTENEHb OKHCICHUS XUMHUYECKHUX 3JIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEIECIEHHOMY KJIAcCy COEIMHEHUH IIO0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEAMHEHMH, TUIl KPUCTAIUIMYECKOM pelIETKH KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMbica [lepuonnueckoro 3akona [[. WM. MenaeneeBa u JIE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OINKCHIBATH M XapaKTepu3oBaTh TaOnmuuHyio (opmy Ilepuogmueckoil cucTeMbl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas moarpynna (A-rpymma)» u «mmododHas
noarpynna (b-rpymmna)», Mansle U OONbLINE TEPUOMABI, COOTHOCUTH 00O3HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sijapa, o0llee YnciIo 3JIEKTPOHOB U paclpe/iesieHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIUHEHMH B IPEJeNax MalblX MEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJaccu(uIUpoOBaTh XMMUYECKHE JIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLUU
(Mo 4ucIy M COCTaBy Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIMME U CrenuuUecKkue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPAKIAs ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;
COCTaBJIATh YPABHEHUS NIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, IEJI0UYEH U COJIEH, ITOJIHbIE U
COKpaIEHHBIE YPAaBHEHMsI PEAKIMl MOHHOTO OOMEHa, YpaBHEHUS PEaKLMH, MOATBEPHKAAIOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSX;
BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa Mo (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MPOBOAMTD PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIUH;
coOIII0/IaTh MPaBUIIA MOJB30BAHMSI XUMHUECKON MOCYA0i U 1abopaTOpHBIM 000pYAOBaHUEM, a
Tak)Ke MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);
IPOBOAMTH PEAKIMM, IOATBEPKIAIOLINE KAYECTBEHHBIM COCTAaB PpAa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpOoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuInKar-,



cynbhar-, TUAPOKCHUA-HUOHBI, KATHUOHBI aMMOHHSI ¥ HOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE OTNIEPALIMU MBICIUTEIBHON AEATEIHbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTeMaTU3allMIO, BBISIBJICHHE NMPUYUMHHO-CIICJCTBEHHBIX CBSI3€H — JJIS U3y4eHUs
CBOMCTB BEIIECTB M XHMHYECKUX pPEaKIMi, €CTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —
Ha0JI0/IeHUE, U3MEPEHNE, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
No HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KomnnuectBo yacos ‘ DnexTpoHHbIe (1M POBLIE)
n/m Bcero| Kourponsnsie | IlpakTnueckune 0bpazoBaTelbHEIE PeCypChl
paboThI paboThI
|Pa311e.11 1. IlepBoHayaIbHble XMMHYECKHE TIOHATHS
1.1 |[Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2 bubnmnoreka [JOK
JeSITEIIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c

1.2 |BemecTBa 1 XMMHUYECKHE PEAKIIUU 15 1 bubnmnorexka LHOK
https://m.edsoo.ru/7f41837c

|I/ITOro 0 pasaeny H 20 H

|Pa3)1e.11 2. BaxkHeiiluue npecTaBuTeIM HEOPraHNYeCKNX BellecTB

2.1 |Bo3nyx. Kucnopon. Ilonsitie 06 okcugax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

2.2 |[Bomopon.IloHsiTHE O KUCIOTaX U COMSAX 8 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

2.3 |[Bona. PactBopsl. [TonsiTie 06 0CHOBaHUAX 5 1 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COSTMHEHHUN 11 1 1 bubamnorexka [JOK
https://m.edsoo.ru/7f41837c

Wroro no pasneny H 30 H

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMmeHToB /I, . MenaeneeBa. Ctpoenune aTomoB. XuUMHUYeCcKasi CBSA3b.
OKHCINTEbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1 |[lepuonnyeckuii 3akoH u [lepuoauueckas cucrema 7 bubmmoreka [JOK
xumudeckux 3aementoB JI. M. MenneneeBa. CtpoeHue aToma https://m.edsoo.ru/7f41837c

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE 8 1 but6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837c

Wroro no pazneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c
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Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KommuecTBo yacos ‘ DnexkTpoHHbIE (LU(PPOBHIC)
n/m Bcero| Konrponensie | IlpaxTnueckne obpasoBaTesbHbIe PECYPChI
paboThI paboThI
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 [ 5 [
9 KJIACC
Ne HanmveHnoBaHue pa3ienoB U TeM IPOrpaMMBI ‘ KonuuectBo yacos DneKkTpoHHBIE (LU(PPOBHIC)
n/m Bcero| KonTponbHbie [IpakTHyecKue obpasoBaTeNbHbIE PECYPCEI
paboThI paboThI
|Pa311e.11 1. BemecTBO M XUMHMYECKHE PeaKIUHN
1.1 |[loBTOpenue u yriyOlieHne 3HaHUH OCHOBHBIX Pa3JieioB 5 1 bubnuoreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKITHi 4 bubnmnorexka [HOK
https://m.edsoo.ru/7f41a636
1.3 |[DnexTponuTHyecKas AUCCOoUanus. XHMHIECKUE PEaKIINH B 8 1 1 bubnuotexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
|I/ITOro 10 pa3jeiy H 17 H
|Pa3zle.11 2. HeMmeTa/JIBI M HX cCOeTMHEHHS
2.1 ||OO0mas xapakTepuCTUKa XUMUYECKHUX 371eMeHTOB VIIA- 4 1 bu6nuoreka [JOK
rpymibl. ['agoreHs https://m.edsoo.ru/7f41a636
2.2 ||OO0mas xapakTepuCcTUKa XUMUYECKHX 3J1eMeHTOB VIA- 6 bubmmoreka [JOK
rpymmbl. Cepa u e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O0mmas xapakTepuCTHKAa XHMUYECKHUX 3JIEeMEHTOB V A- 7 1 bu6muoreka [JOK
rpymnsl. A30T, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||OO0mas xapakTepuCTUKa XUMUYECKHUX 371eMeHToB [VA- 8 1 2 bubmmoreka [IOK
rpymmbl. YTIepoa U KPEMHHUN M UX COSTUHEHUS https://m.edsoo.ru/7f41a636
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No
/o

HanmenoBanme pasaciioB U TEM IIpOTrpaMMBbI

KomngecTBo yacos

DnekTpoHHbIC (IU(PPOBHIE)

Bcero| KonTponbsHbie [IpakTHyeckue obpasoBaTesbHbIE PECYPChI
paboThI paboThI

|I/IT0ro 110 pa3eny H 25 H

|Pa3ne.11 3. MeTra/LIbI H MX COeANHEHUS

3.1 ||O0mme cBolicTBa METAJIOB 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 ||Baxwueiimme MeTaaIbl U KX COSIUHEHUS 16 1 2 bubnnoreka IIOK
https://m.edsoo.ru/7f41a636

|I/IT0r0 10 paszeny H 20 H

|Pa3)1eJ1 4. XuMus M OKpy:Kamoumas cpeaa

4.1 |BemectBa u MaTepuabl B )KM3HHU Y€IOBEKa 3 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636

|I/IT0ro 10 paszeny H 3 H

PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 | 7 [
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No Tema ypoka KonnuectBo yacon ‘ Hara DNeKTpOHHBIE TU(PPOBHIC
/1 Beero| Kontponbheie | Ipaktiueckue | M3Y4eHHs 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
1 |[peamer xumun. Poib XumMun B )xu3HH YenoBeka. Tena 1 04.09.2023 |[bubnuoreka IIOK
1 BEIIeCTBA https://m.edsoo.ru/ff0d210c
2 |[TonsTHE O METOJAX MO3HAHUSA B XUMUHU 1 06.09.2023 |[bubnuoreka IIOK
https://m.edsoo.ru/ff0d227e
3 |IIpaktuueckas pabota Ne 1 «IIpaBumna paboTsl B 1 11.09.2023 || bubamnorexa [JOK
naboparopuu ¥ MpuémMbl 0OpaIeHUs ¢ J1a00PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
4 |Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus 1 13.09.2023 ||bubaunoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |[IpaxTtuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha 1 18.09.2023 ||bubmuotexa [JOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJEKYIIBI 1 20.09.2023 ||bubmmotexa LJOK
https://m.edsoo.ru/ff0d2a6¢
7 |[Xumuueckue 3eMeHThl. 3HaKU (CHMBOJIBI) XUMUYECKIX 1 25.09.2023 ||bubnuotexa [{OK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTble U ClOXKHBIE BElleCcTBa 1 27.09.2023 ||bubmuotexa LJOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 02.10.2023 ||bubmmoTeka [JOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMMUYCCKas 1 04.10.2023 | bubnmorexa [JOK
dopmyia. BaleHTHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHuTeabHAs aTOMHas Macca. OTHOCHUTEIbHAS 1 09.10.2023 | bubnuoreka [JOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
|12 ”MaCCOBaH JIOJISI XUMHAYECKOTO AJICMEHTA B COCTMHEHUH H 1 H H H 11.10.2023 HBI/I6J‘II/IOTeKa [HOK
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No Tema ypoka KonnuectBo yacon ‘ Hara DNeKTpOHHBIE U(PPOBBIC
n/n Beero| Kontponbheie | Ipaktuueckue | M3Y4eHHS 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
| | [ ||https://m.edsoo.ru/ff0d350c
13 |[KommuectBo BemecTBa. Mok, ModsipHas Macca 1 16.10.2023 ||bubaunoreka LIOK
https://m.edsoo.ru/ff0d5230
14 || ®usnyeckne U XUMHYCCKUE SBICHUS. XUMHAYECKas 1 18.10.2023 || butdimoteka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku U ycaOBHsI MPOTEKAHMS XUMUYECKHUX peakiuii | 1 23.10.2023 ||bubnuotexa [{OK
https://m.edsoo.ru/ff0d3al6
16 |[3aK0H COXpaHEHHS MACChI BEIIECTB. XMMHUYCCKHE 1 25.10.2023 |[bubmnoreka [JOK
ypaBHECHUS https://m.edsoo.ru/ff0d3b88
17 ||BeramnciieHust KOJIM4ecTBa, MACcChl BEIIECTBA 10 1 08.11.2023 |[bubnuoreka IIOK
YPaBHCHHUSM XMMUYCCKHUX PEAKITH https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XuMHUUECKUX peakluil (COeqUHEeHNs, 1 13.11.2023 ||bubmuotexa LJOK
pasioKeHus, 3aMeIIeHUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JJoMOHOCOB — yu&HBIH-3HIUKIONEIUCT. 1 15.11.2023 ||bubmuotexa [JOK
O0001ICcHHE ¥ CUCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |KontpombHas pabora Nel mo teme «BemecTBa u 1 1 20.11.2023 ||bubmmotexa LJOK
XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 |Bo3agyx — cmech razos. CocraB Bo3nyxa. Kucinopog — 1 22.11.2023 ||bubnuotexa LJOK
3JIEMEHT U TPOCTOE BernecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®usuueckre U XMMUYECKHE CBOMCTBA KUCIOPOIa 1 27.11.2023 ||bubnuotexa LJOK
(peaxiuu okucieHus:, ropenue). [ToHsaTHEe 00 OKCHIaX https://m.edsoo.ru/ff0d4614
23 ||Crioco0ObI moTydeHHs KUCIIOpoa B TaOOpaToOpuu 1 1 29.11.2023 ||bubmuoreka [{OK
IPOMBIIIIEHHOCTH. [IpumMeHenune kucnopoaa https://m.edsoo.ru/ff0d497a
24 | TennoBoi 3¢hpeKkT XMMUIECKOH peakIiu, TOHATHE O 1 04.12.2023 |[bubaunoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SH/IOTEPMHUECKUX PEAKLIUAX
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No Tema ypoka KonnuectBo yacon ‘ Hara DNeKTpOHHBIE U(PPOBBIC
n/n Beero| Kontponbheie | Ipaktuueckue | M3Y4eHHS 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
25 |TomnmBo (He(Th, yrois U MeTaH). 3arpsi3HeHue Bo3ayxa, || 1 06.12.2023 |[bubamnoreka LIOK
CIIOCOOBI €r0 MPEI0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaktuyeckas padora Ne 3 o teme «llomydenue u 1 1 11.12.2023 ||bubmmotexa LJOK
coOMpaHue KUCIOPO/Ia, U3yIEHUE €ro CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bomopox — snmeMeHT u npoctoe BemecTBo. Haxoxaenue|| 1 13.12.2023 ||bubaunoreka [IOK
B IIPUPO/JIC https://m.edsoo.ru/ff0d4dd0
28 | ®u3nueckue M XMMHYECKHE CBOMCTBA BOJOPOIA. 1 18.12.2023 ||bubmmotexa LJOK
[TpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |[ToHsATHE O KUCIOTAX U COJIAX 1 20.12.2023 |[bubnuoreka IIOK
https://m.edsoo.ru/ff0d50d2
30 ||Crioco06sI monyueHust BOAOPOAa B 1aboparopuu 1 25.12.2023 ||bubnuotexa [{OK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTtuueckas pabora Ne 4 o teme «llomydenue u 1 1 27.12.2023 ||bubmmotexa LJOK
coOupaHue BOJIOPO/Ia, M3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 ||MonsipHbIif 00BEM Ta30B. 3aK0H ABOTAIPO 1 10.01.2024 ||bu6bmmoTtexa LJOK
https://m.edsoo.ru/ff0d542e
33 |[Beruncienus o0béMa, KOIMYECTBA BelecTBa razamo ero | 1 15.01.2024 ||bubaunoreka LIOK
M3BECTHOMY KOJIMYECTBY BEUIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
34 ||Beraucienus 00bEMOB ra3oB 110 YpaBHEHHIO peakiuu Ha || 1 17.01.2024 ||bubmmotexa LJOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHH ra30B https://m.edsoo.ru/ff0d5708
35 ||®usnueckue U XMMHUYECKUE CBONCTBA BOBI 1 22.01.2024 |bubnuoreka IIOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBanwmii. [lonsiTHE 00 MHIMKAaTOpax 1 24.01.2024 || bubmuotexa LJOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBopuTens. HackimeHHable n 1 29.01.2024 || bubmmotexa LJOK

HCHACBIIICHHBIC PaCTBOPHI. MaccoBas 1011 BellleCTBa B

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DNeKTpOHHBIE U(PPOBBIC
/1 Beero| Kontponbheie | Ipaktuueckue | M3Y4eHHS 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
| |pacreope L | | |
38 |[Ipaktrueckas padota Ne 5 mo teme «IIpuroroieHue 1 1 31.01.2024 ||bu6nmoteka [IOK
PacTBOPOB C OTPEIEIEHHON MAaCCOBOM J0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 |[KontponbHas pabota Ne2 o teme «Kucnopon. 1 1 05.02.2024 | bu6nuoteka [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Okcupmsl: cocTaB, KiIaccu(UKAIHsI, HOMCHKIATypa 1 07.02.2024 ||bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e
41 |[lomyuyeHue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, 1 12.02.2024 ||bubmmotexa LJOK
OCHOBHBIX U aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 |OcHoBaHus: cOCTaB, Kiaccudukalys, HOMEHKJIATypa 1 14.02.2024 ||bubaunoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 |[[TomydeHue U XMUMUYECKHE CBOWCTBA OCHOBAHMIA 1 19.02.2024 ||bubmmotexa LJOK
https://m.edsoo.ru/ff0d67ca
44 | Kucnotsl: cocTaB, Kiaccudukalys, HOMEHKIaTypa 1 21.02.2024 ||bubmmotexa LJOK
https://m.edsoo.ru/ffOdfee2
45 |[ITonmyueHue ¥ XUMUYECKHE CBOMCTBA KHCIIOT 1 26.02.2024 || bubnuotexa LJOK
https://m.edsoo.ru/ffOdfee2
46 ||Conm (cpeaHHe): HOMEHKIIATYpa, CIIOCOOBI OTYICHHUS, 1 28.02.2024 || bubmmotexa LJOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[IpaxTuueckas padota Ne 6. Pemenue 1 1 04.03.2024 || bubmmotexa LJOK
AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTUHEHUI
48 |lenernyeckas CBSI3b MEXIY KJaccaMi HEOPTaHUIECKHX 1 06.03.2024 || bubmmotexa LJOK
COeTMHEHU I https://m.edsoo.ru/00ad9a50
|49 ”O6o6meHHe U CUCTEMATHU3aIUs 3HAHUN H 1 H H H 11.03.2024 HBI/I6J‘II/IOTCK& LHOK



https://m.edsoo.ru/ff0d5eba
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No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DNeKTpOHHBIE U(PPOBBIC
n/n Beero| Kontponbheie | Ipaktuueckue | M3Y4eHHS 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
Ll [ [ | [ ||nttps://m.edsoo.ru/00ad9ch?2
50 |[KontposnbHas padota Ne3 o teme "OCHOBHBIE KIIACChI 1 1 13.03.2024 || bubmmoteka [IOK
HEOPraHUYeCKUX COeTUHCHUIT" https://m.edsoo.ru/00ad9ela
51 |[lepBble MOMBITKU KIACCUPUKAIMA XUMUIECKIX 1 18.03.2024 ||bubmmotexa LIOK
asieMeHTOB. [ToHsTHE O TPyIaxX CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepunoanueckuii 3akoH u [lepuoandeckas cucrtema 1 20.03.2024 |bubmuoreka [JOK
xuMmudeckux 3aementoB J1. M. Menpesneena https://m.edsoo.ru/00ada52c
53 |[Ilepuoabl, rpynmbl, HOATPYIIBI 1 01.04.2024 | bu6nuoteka [IOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tombl 1 03.04.2024 ||bubmuoreka [{OK
https://m.edsoo.ru/00ada342
55 ||[CtpoeHue 21eKTPOHHBIX 000JI0YE€K aTOMOB 2JIEMEHTOB 1 08.04.2024 | bubnuotexa [IOK
[Mepuomnueckoii cuctemsr J{. . Menaencesa https://m.edsoo.ru/00ada6bc
56 | XapakTeprcTHKa XUMUYECKOTO JIEMEHTA IO €ro 1 10.04.2024 ||bubmuotexa LJOK
nojioxkenuto B [lepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
57 |3nauenue Ilepuonuueckoro 3akoHa ajs pa3BuTHs Hayku || 1 15.04.2024 ||bubnuotexa LJOK
u npaktuku. 1. . MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpakJJaHUH
58 ||DneKTpoOTpHULIATEIEHOCT ATOMOB XUMHUYECKHUX 1 17.04.2024 ||bubnuotexa LJOK
JIIEMEHTOB https://m.edsoo.ru/00adaab8
59 |MonHas xuMHuuecKas CBs3b 1 22.04.2024 |bubnmoreka [IOK
https://m.edsoo.ru/00adac34
60 ([KoBayleHTHas OJSIPHASI XUMUYECKAsI CBSI3b 1 24.04.2024 ||bubmmoteka [{OK
https://m.edsoo.ru/00adaab8
|61 ”KOB&J‘ICHTHaﬂ HENoJIIpHasi XUMUYECKasi CBS3b H 1 H H H 29.04.2024 HBI/I6J‘II/IOTCK& [HOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adaab8

No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DNeKTpOHHBIE U(PPOBBIC
n/n Beero| Kontponbheie | Ipaktuueckue | M3Y4eHHS 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboTbI
Ll [ [ | [ Inttps://m.edsoo.ru/00adaab9
62 |CrerneHb OKHCIICHUS 1 06.05.2024 | budmmorexa [ITOK
https://m.edsoo.ru/00adae28
63 ||OxucIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 08.05.2024 ||bubmuoreka [{OK
https://m.edsoo.ru/00adb076
64 | OkuciIuTenr U BOCCTAHOBUTEIIH 1 13.05.2024 || bu6muoteka [IOK
https://m.edsoo.ru/00adb076
65 |[KonrponwsHas padora Ned mo teme «CTpoeHHe aToma. 1 1 15.05.2024 || bubaunorexa [JOK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adb486
66 |PesepBHbIil ypok. O000IIEHNE H CUCTEMATH3AIIHS 1 20.05.2024 || bubmmotexa LJOK
3HAHUU https://m.edsoo.ru/00adb33c
67 |Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3ALIHS 1 22.05.2024 || bubnuotexa LJOK
3HaHH https://m.edsoo.ru/00ad9ch?2
68 |Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3ALIHS 1 24.05.2024 || bubnuotexa LJOK
3HaHHH https://m.edsoo.ru/ff0d61c6
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 [ 4 [
9 KJIACC
Ne Tema ypoka ‘ KonngectBo yacos ‘ Hara DNeKTpOHHBIE LIU(PPOBbIE
n/n Beero|| KontponsHbie || [paktuueckue || H3YdeHus o0pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
1 |[lepuonnueckuii 3akoH. [lepuonuueckas cucrema 1 04.09.2023 | bubnuorexa LIOK
xuMH4YecKkux 3memenToB J. . Menaencea https://m.edsoo.ru/00adb59e
2 ||3aKkOHOMEpPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKUX 1 06.09.2023 | bubnmoreka [IOK
9JIEMEHTOB MEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adb6b6

No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI
3 |[Knmaccudukanus u HOMEHKIATypa HEOPTaHUIECKUX 1 11.09.2023 |[bubauoteka [{OK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 |[Buabl XUMHUYECKOU CBSI3U U TUIIBI KPUCTAIUTMYECKUX 1 13.09.2023 |[bubnuoreka IIOK
peIéToK https://m.edsoo.ru/00adbac6
5 |[KontponbHas padota Ne 1 mo reme «IloBTopenue u 1 1 18.09.2023
yriayOieHne 3HaHUH OCHOBHBIX Pa3/ieioB Kypca 8 Kiiaccay
6 |[Knaccudukarus XUMAYECKUX PEAKIUN 110 Pa3IMIHbIM 1 20.09.2023 ||bubmmoteka [IOK
pH3HAKaM https://m.edsoo.ru/00adbcb0
7 |Ilonarue o ckopocTu XuMuyeckoi peakuuu. [lonstue o 1 25.09.2023 | bubnmnoreka LIOK
FOMOI'€HHBIX U T€TEPOrCHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
8 |lloHATHE O XMMUYECKOM paBHOBECUHU. DaKTOPHI, 1 27.09.2023 | bubnuoteka [IOK
BJIMSIONINE HAa CKOPOCTh XUMHYECKOH PEaKIuK U https://m.edsoo.ru/00adc28c
HOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
9 ||OkHcANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU 1 02.10.2023 | bubnuorexa LIOK
https://m.edsoo.ru/00adcade
10 | Teopus snekTponautudeckoit nuccoruanuu. CUIbHbIE U 1 04.10.2023 | bubnuorexa [IOK
ci1a0ble 3JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |[MonHbIe ypaBHEHUS peakuit 1 09.10.2023 | bubnmoreka LITOK
https://m.edsoo.ru/00add448
12 || XuMuuecKue CBOMCTBA KHUCIOT U OCHOBAHMH B CBETE 1 11.10.2023 |[bubauoreka [JOK
HPE/ICTABICHUIN 00 AIIEKTPOIUTHICCKON TUCCOIMAIIN https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBoiicTBa cojeil B CBeTe NpeACTaBICHUNA 00 1 16.10.2023 |[bubaunoreka [IOK
9JIEKTPOTUTUIECKOMN TUCCOIIHAIINN https://m.edsoo.ru/00add8b2
14 |IlonsTHeE O rUApOIU3E coeit 1 18.10.2023 |[budmmoreka [ITOK
https://m.edsoo.ru/00add9d4
|15 HO606U_ICHI/IC U CUCTEMATHU3alLUs 3HAHUH H 1 H H H 23.10.2023 HBI/I6J‘II/IOTCK& LHOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI
| | | I I |Inttps://m.edsoo.ru/00addd12
16 |[Ipaktuueckas padora Ne 1. «Pemienue 1 1 25.10.2023 || bubauoteka [{OK
IKCIIEPUMEHTAIBHBIX 33131 https://m.edsoo.ru/00addbfa
17 |[KonrtponpHas pabota Ne2 1o teme «DIeKTPOIUTHUECKAS 1 1 08.11.2023 | bubnmoreka LIOK
JqUcconuanis. XMMHUECKHUE PEaKI[UH B paCTBOpax» https://m.edsoo.ru/00addecO
18 ||OOmias xapakTepucTUKa raloreHoB. XUMUYecKue cBoiictea | 1 13.11.2023 |[bubauotexa [IOK
Ha [pUMepe xJiopa https://m.edsoo.ru/00addfe2
19 | XnopoBomopoa. ComnsiHast KMCJIOTa, XUMHYECKUE CBOMCTRBA, 1 15.11.2023 |[bubauoreka [JOK
HOJTy4eHHE, TPUMEHECHUE https://m.edsoo.ru/00ade104
20 |[IpaxTrueckas padora Ne 2 o teme «llomydyenune consHoit 1 1 20.11.2023 | bubamnoreka LIOK
KHCJIOTBI, U3y4YCHHUE €€ CBOWCTB https://m.edsoo.ru/00ade348
21 |BbruncieHus Mo ypaBHEHUSAM XUMHUUECKUX PEAKIUH, eCiIH 1 22.11.2023 | bubaunoreka [IOK
OJIMH M3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
22 ||O61mas xapakTepucTUKa 31eMeHTOB VIA-rpynmbl 1 27.11.2023 | bubaunoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||AyoTporHble MOAU(PUKAIIUN cepbl. HaxoxaeHne cephl u 1 29.11.2023 ||bubmmoTteka [{IOK
e€ coeIMHEeHMI B PUPOAe. XUMUYECKHE CBONCTBA CEpHI https://m.edsoo.ru/00ade64a
24 ||CepoBoaopo, cTpoeHue, GU3NYeCKue 1 XUMUIECKHE 1 04.12.2023 || bubanorexa [JOK
CBOWCTBA https://m.edsoo.ru/00ade802
25 ||Okcunsl cepsl. CepHast KUCIIOTa, GU3UYECKUE U 1 06.12.2023 | bubnuorexa LIOK
XHUMHYECKHE CBONCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
26 |[XuMHYeCKHe PeaKIuy, JISKAIUEe B OCHOBE 1 11.12.2023 |[bubnuoteka LIOK
MPOMBINIJICHHOTO CII0C00a MOIYYEeHUS CEPHON KHUCTOTHI. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH Cepbl
|27 HBLIqI/ICJleHI/Ie MAacCOBOM JI0JIM BBIXOJIa TPOYKTa PEAKIIUU H 1 H H H 13.12.2023 HBI/I6J‘II/IOTCK& LHOK
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No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI

L I I |Inttps://m.edsoo.ru/00adec8a

28 ||O0mas xapakTepUCTHKA JIEMEHTOB V A-rpymnmbl. A30T, 1 18.12.2023 |[bu6nuoreka [JOK
pacrpocTpaHeHHe B IPUPOe, GPU3NICCKUE U XUMHUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 ||AMMuak, ero (pU3NYeCKue U XMMUIECKHUE CBOMCTBA, 1 20.12.2023 ||budmmorexa [IOK
HOJIyYCHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004

30 |[[TpakTuueckas padbota Ne 3 o reme «llomydenue ammuaka, || 1 1 25.12.2023 |bubmmoteka [JOK
U3yUYCHHE €T0 CBOHCTBY https://m.edsoo.ru/00adf180

31 ||A3oTHas kucioTa, €€ GU3NIECKUe U XUMUICCKUE CBOWCTBA 1 27.12.2023 | bubmmoteka [IOK

https://m.edsoo.ru/00adf306

32 ||Mcnonp30BaHUE HUTPATOB U COJICH aMMOHHUSI B KAYECTBE 1 10.01.2024 |bubnuotexa [IOK
MHHEPAIBHBIX yI00peHHd. XUMHUYECKOE 3arpsi3HCHNE https://m.edsoo.ru/00adf518
OKpY’Karollel cpeabl COeANHEHUSIMU a30Ta

33 ||[Dochop. Oxcun pochopa (V) u pocdopnas kuciora, 1 15.01.2024 | butaunoreka [IOK
(pu3ryecKre 1 XMMUYECKHE CBONCTBA, TOTYyYCHUE https://m.edsoo.ru/00adf68a

34 |[Mcnonp3oBanue (pocdaroB B KayecTBE MUHEPATBHBIX 1 17.01.2024 | bu6aunoreka [IOK
y1o0peHuii. 3arpsisHeHre IPUPOIHOH cpeisl hocharamu https://m.edsoo.ru/00adfc20

35 ||Yrmepon, pacipocTpaHeHue B mpupoje, pusudeckue u 1 22.01.2024 | bubmmoTteka [IOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcunsl yriepoaa, ux Gu3n4ecKkre U XUMHUECKUEe 1 24.01.2024 | bubamnoreka [IOK
CBOMCTBa. DKOJIOTHYECKUE MPOOIIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuioM yrieposa (IV)

37 ||YronbHas KHCIIOTA U €€ COH 1 29.01.2024 | bubmmoTteka [IOK

https://m.edso0.ru/00ae006¢

38 |[[Ipaktuueckas padota Ne 4 o reme "[lonyuenue 1 1 31.01.2024 | bubaunoreka LIOK

yriiekuciioro rasza. KauectBeHHas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI
[ Jmon | | |
39 |[llepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX 1 05.02.2024 || bubauoteka [IOK
KaK O COEIMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 |KpeMHuii 1 ero coeMHEHHS 1 07.02.2024 | bu6mmorexa LIOK
https://m.edsoo.ru/00ae080a
41 |[Ipaxtuueckas padora Ne 5. Pemenue skciepuMeHTanbHbIX || 1 1 12.02.2024 |bubnuotexa [IOK
3aja4 1o Teme «BakHeiIe HeMeTaibl U UX COCAMHEHUSD) https://m.edsoo.ru/00ae0Obf2
42 |[KonTtpoabsHas padora Ne3 o teme «BaxHeinme 1 1 14.02.2024 |bubnuotexa [IOK
HEMETAJLIBI U MX COCTUHCHHS https://m.edsoo.ru/00ae0e18
43 ||O0mras xapaKTepUCTHKA XUMUYCCKUX FIICMEHTOB — 1 19.02.2024 |bubmmoteka [JOK
MeTauIoB. MeTauinyeckast CBA3b U METaIn4ecKas https://m.edsoo.ru/00ae103e
KpUcTauIMdeckas pemeérka. Gusnyeckne cBONCTBa
METAaJIJIOB
44 | XuMH4yecKHre CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKHI 1 21.02.2024 | bubmamnoreka [ITOK
psLT HAIIPSDKCHU I METaJIOB https://m.edso0.ru/00ae1156
45 ||O6mue cocoObl momyyeHus: MeTaioB. CIaBbl. 1 26.02.2024 | bubmuoteka [IOK
BbIuricieHus 10 ypaBHEHUSM XMMHUYECKUX PEaKIUi, eClid https://m.edsoo.ru/00ae1156
OJIUH U3 PEareHTOB COAEPXKUT MPUMeECH
46 |IloHsTHE O KOPPO3UH METAIIIOB 1 28.02.2024 | bubamnoreka [ITOK
https://m.edso0.ru/00ae1278
47 |[IlenouyHbIE METAIIIBI 1 04.03.2024 || bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 || OkcuIbl ¥ THAPOKCHIBI HATPHUS M KaTUs 1 06.03.2024 || budnuoteka [IOK
https://m.edsoo.ru/00ae14b2
49 |[[I{enouyHO3eMEIbHBIE METAIIBI — KAJIBITUH ¥ MarHUi 1 11.03.2024 |[bu6nuoreka [IOK
https://m.edsoo.ru/00ae15e8
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No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
/1 Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI
50 |[BaxHeilmue COSMHEHMS KATbIIHS 1 13.03.2024 |[bubmuoteka [IOK
https://m.edsoo.ru/00ae15e8
|51 |O606LueHHe ¥ CHCTEMAaTH3alus 3HAHUI H 18.03.2024 |
52 |XK€cTroCcTh BOJBI U CIIOCOOBI €€ yCTpaHSHUS 20.03.2024 | bubmmoteka [IOK
https://m.edsoo.ru/00ae1886
53 |[[IpakTuueckas pabota Ne 6 o reme "YKECTKOCTH BOJBI U 1 1 01.04.2024 || bubaunorexa [JOK
METOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AmromMuHuMiA 1 03.04.2024 || bubnuoteka [IOK
https://m.edsoo.ru/00aelc64
55 ||AM(oTepHBIC CBOMCTBA OKCHJIA U THIPOKCHIA 1 08.04.2024 | bubmmoTteka [IOK
https://m.edsoo.ru/00aelc64
56 |Keneso 1 10.04.2024 |bu6nuoteka [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcunsl, runpokcuabl u conu xxenesa (1) u xenesa (I11) 1 15.04.2024 |bubnuotexa [{OK
https://m.edsoo.ru/00ae35e6
|58 |O6o6meHHe ¥ CHCTEMAaTU3allus 3HAHUI H 17.04.2024 ‘
59 |[[TpakTudeckas padorta Ne 7. Perenne sKcriepuMeHTATbHBIX 1 22.04.2024 | bubmmotexa [IOK
3a1a4 1Mo TeMe «BakHelIe MeTauibl 1 UX COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 |BeruucieHus Mo ypaBHSHUSM XUMUYCCKUX PEAKITUH, €CITN 1 24.04.2024 | bubsmoteka [IOK
OJIMH U3 PEareHTOB J]aH B U30BITKE WM COACPIKHUT MIPUMECH. https://m.edsoo.ru/00ae1750
Brruucnenus MaccoBOM A0 BBIXOJA IPOAYKTA PEAKIUN
|61 |O6o6n1eHHe M CUCTEMATH3AaINs 3SHAHUHA H 06.05.2024
62 |KonTtpompHas padoTa Ned4 o Teme «BaxxHeiine MeTauibl 1 08.05.2024
U UX COCTUHEHUS
63 |[BemiecTBa M MaTepraibl B IOBCETHEBHOM JKU3HH YEIIOBEKA 1 13.05.2024 |[bubnuoreka LIOK
https://m.edso0.ru/00ae3f50
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No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI
64 | Xumudeckoe 3arpsa3HEHUE OKPYKAIOIIEH Cpe/ibl 1 15.05.2024 | butaunorexa LITOK
https://m.edsoo.ru/00ae4270
65 |[Posib XMMUM B pelIeHUH SKOJIOTUIECKUX MPOOIIeM 1 20.05.2024 | bubnmnoreka LIOK
https://m.edso0.ru/00ae4270
66 |[Pe3zepBHbIii ypok. O000IIEHUE U cHUCTEMAaTH3AIUs 3HAHUT 1 21.05.2024 ||bubnmorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 |PesepBHbIii ypok. OO0OIICHNE M CHCTEMAaTH3AIMsI 3HAHUI 1 22.05.2024 | bubnmoreka LIOK
https://m.edsoo.ru/00adb33c
68 |PesepBHbIii ypok. OO00IIEHHE U CHUCTEMATH3aIUs 3HAHUN 1 23.05.2024 | bubnmoreka LIOK
https://m.edsoo.ru/00ad9cb?2
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 || 4 [ 7 [
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1) Xumus, 8 xiacc/ I'adbpuensa O.C., Octpoymos WN.I'., Cinagkos C.A., AKIIMOHEPHOE
obmrectBo «M3narenscTBo «IIpocBerieHney

2) Xumusi, 9 kinace/ Tadpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmrectBo «M3narenscTBo «IIpocBerieHne)

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1) Meroauueckoe nocoodue. Xumus. 8 kinacce/ ['abpuensu O.C., Octpoymos U.I'., N.B.
Axcénona 1.B.

2) Metoaunueckoe mocooue. Xumust. 9 kimacc/ 'abpuensa O.C., Octpoymos W.I'., 11.B.
Axcénona 1.B.

3) Xumus B TeCcTax, 3a/1auax u ynpaxaeHusx. 8 kinacc/ ['abpuensu O.C., Tpuryouak 1.B.

4) XuMus B TeCTax, 3afadax u ynpaxaenusx. 9 kinacc/ I'abpuensa O.C., Tpuryouax 1.B.

5) Xumus. 8 kimacc. KontpoinbsHsie u npoBepounbie pabotsl/ ['abpuensu O.C., bepeskun
[1.H., YmakoBa A.A. u 1p.

6) Xumus. 9 xiacc. Kontponbnsie u npoepounbie padbotsl/ ['abpuensu O.C., bepe3kun
[1.H., YmakoBa A.A. u np.

7) Xumus. 8 Kjacc: TeXHOJIOrH4ecKre KapThl ypokoB o yueoHuky O.C 'abpuensna/
Koncrantusa 1.B.

8) Xumus. § Ki1acc: TEXHOJIOTHUECKHUe KapThl ypokoB o yuebuuky O.C ["abpuensna/
Npanosa H.B.,JIs6una O.I'., [Tunsaukosa H.H. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

1) http://lwww.alhimik.ru. TIpeacrarieHsl ciaeayromnme pyoOpuKn: COBETbl aOUTYPUCHTY,
YUUTENI0 XUMHUH, O0JbIlas HoA00pKa TabJIuUIl U CIIPpaBOYHBIX MaTepuanos, "Becénas xumus",
HOBOCTH, ojuMmuajel, "KyHcTtkamepa".

2) http://www.hij.ru. XKypnan "Xumus v Ku3Hb" 3aHIMATEIHLHO paccKa3biBacT 000 BCEM
UHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.

3) http://www.prosv.ru. Ha caiite uzgarensctBa "[Ipocsernienue" npeactaBiaeHbl MOCOOHs
JUISL yYaIIuXxcsi, B TOM YUCIIe JUIs TIOATOTOBKU K UTOroBoii arrecrarmu (OI'D), MeTonnueckue
nocoOust ISl yauTelel, HayqdHO-TIOMYJISIpHAS JINTEPATypa M0 XUMHH.

4) http://1september.ru. B sxypnane "1 cenTs10ps" npeacTaBieHo 00JbIIOe KOTHYECTBO
paboT yUeHHKOB, B TOM YHCIIE UCCIIEIOBATEIHCKOTO XapaKTepa.

5) http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MKOIbHBIN OpTa co
CCBUIKaMH Ha 00pa30BaTeIbHBIE CAHTHI IO XUMUH.

6) www.periodictable.ru. COopHHK cTaTeil 0 XUMMUYECKHX 3JIEMEHTaX,
WITIOCTPUPOBAHHBIN OMMCAaHUEM YKCTIEPUMEHTOB.

7) http://school-collection.edu.ru. Enqunas xostekiust 1iudpoBbix 00pa3oBaTeIbHbBIX

pecypcos.
8) https://m.edsoo.ru. bubanorexa [{OK.
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