


INOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILUU IPENoJaBaHus y4eOHOTro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OO0mel cTpareruu OOydeHHs,
BOCIIUTAHHUSI W Pa3BUTHA OOYYAIOIIMXCA CPEACTBAMH YUeOHOTO MpEeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHE 10 pa3fiesiaM U TeMaM IPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUs, PEKOMEHIYEMYI0 IOCIEI0BaTEIbHOCTh
W3YYCHHUS XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHs] XUMUU
Ha YpOBHE Ieleld W3y4YeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JEeSITeTLHOCTH 00yYalonIerocs 10 OCBOCHUIO yUYEeOHOTO COIEPIKAHMS.

3HaHME XUMUU CIIY>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPHUPOJIE, O MY TSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

W3ydeHne XumMuu:

CIOCOOCTBYET peamu3aliii BO3MOXXHOCTEH JJIsi caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 0011el 1 (yHKINOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHONl  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B TIOBCEJHEBHOH IKHM3HH, Tak H B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH O0YyUaIOINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO--HAyUHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0y4aromuxcs.

JlaHHbIe HampaBieHHS B OOYYEHHHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON Comep KaHus
y4eOHOTO TIpeAMeTa, KOTOPBIA SIBIISETCS TIEJarorTM4YecKd aJanTHPOBAHHBIM OTPaKEHUEM
6a30B0il HayKN XMMHHU Ha ONpeEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00yJarOIIMUMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XUMHHU, OCHOB HEOPTaHMYECKOH XUMUU U
HEKOTOPBIX OTJCIIBHBIX 3HAYUMBIX MIOHATHH OPTaHUYECKON XUMUH.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. CoJnepkaHue CKIIAABIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbI 0 MPUHLUIYY IIOCJIENOBATEIBHOTO Pa3BUTHsA 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKUUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAaHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydeHne xumuu
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accy.

[Tpu u3yueHnn XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [I03HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOy4YaloIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH M OLICHHWBATh SIBICHUS OKPY’KAIOIIEr0 MHUpA, UCHOJIb3Yys 3HAHUSA U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOILICHUH, TOHUMaHHsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln0), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeulecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DIEMEHThl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
ITpocTeie 1 Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckasi (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3b KOJIMYECTBA, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpY/IOBAHHMEM, M3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB, HAOMoAeHHe (U3NYECKUX (IUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U OIMCaHWE TPU3HAKOB IPOTEKAHUS XUMHUYECKUMX peakuuil (pas3joxkeHue caxapa,
B3aMMO/ICIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aMMOJCHCTBHE jkeie3a ¢ pactBopoMm coiu memau (), m3ydenue cmocoOoB
pasfeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, TUCTHILISALMS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHsS KHUCIOpoJa B J1abopaTopuu U
IpOoMbINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aljioTporHas MOAM(pUKALUS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCcKue cBorcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NPUPOJIHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akrusnoctu metamwioB H. H. bekerosa. Ilosmyyenue Kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenmn.

KaueCTBEHHOE OIPE/ICNICHUE COACpKaHMs KUCIOpoAa B BO3JyXe, MOIyYeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJIydeHHE, COOMpaHHME, pacliO3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THUIPOKCUIBL.

Ilepuoanueckuii 3akoH. llepmoamyeckas cucremMa xumudeckux odnemMeHros /J[. M.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumuueckux syemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snaep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKu U npakTuku. JI. 1. Mennenees — y4€Hbli U IPaKIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyUHBIX MOHSITHM, TaKk U TOHSATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIMYECKOM PEHMETKH M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEaKIUi MO pa3NUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBY
Y4aCTBYIOUIMX B pEaklUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPABHEHUS.

[TonsitTue o cxopoctu xumuueckoi peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanu3e. lloHsarne o XxumuueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XMMHUYECKON PEaKIMH U MOJI0)KEHNE XUMHUYECKOTO PABHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNUU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOrO OOMEHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEIIeCTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEaKUuu OT BO3ICHCTBUS pPa3IMUHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOlEcca JUCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHEe, peakluu pas3iokKEeHMs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OO0miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKUE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHash KUACIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelficTBue XJiopa U XJIOPOBOAOPOJa Ha OPraHu3M uernoBeka. BakHel e Xia0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACcTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciaotrhl. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklius Ha cynb¢paT-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B TMpUPOAE. XHUMHYECKOE 3arpsA3HEHHE OKPYXKAIOIIEH Cpelsbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHM OKHCICHHs. A30T, paclpoCTpaHEHHE B TMpHpojJe, (U3NYEeCKue MU
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMSA. A30THas KHUCIOTa, €€ IOJIy4EeHHE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpelbl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[AyXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XumMudeckue cBoicTBa. Ancopbuusa. KpyroBopot yrieposaa B mpupoje.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbL.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YTriepoaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenuuenuss KpemHus B mnpupoxae. OOmme mnpencraBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUUECKUX CBOICTB pa3z0aBiieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue NpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YAOOpEHHUIA,
HojyyeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKnWid Ha WOH aMMOHHMA M (ocdar-noH M H3yYeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMUECKUX PEIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 33134 1Mo Teme «Baxneiune
HEMETaJIJIbl U UX COCTUHEHUS.



MeTajibl M MX COeIMHEHHS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTAIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
pemérka. DJIEKTPOXUMUYECKUN Pl HaOpsDKEHUW MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHWil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHpneneeBa, CTpOEHHME MX aTOMOB, HAaxO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W KalblMs. BaxkHeilne coeauHEeHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrtemMe XuMu4eckux a3yemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxOXJAeHUEe B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okeuppl, ruapokeuasl u coin xkenesa (1) u xenesa (111), ux cocras, cBoicTBa M
MOJIyYeHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00Opa3laMd METaUIOB M CIUIaBOB, WX (IU3UYCCKHUMH CBOMCTBAMH,
W3y4YeHUE pe3yJbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MarHus, Kajbllus, alfOMUHUS, ITuHKa, kene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAJIBHBIX 3a/1a4 110
TeMe «BakHeHIe MeTaabl U UX COCOUHCHHS).

XuMus M OKpyKaLias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXOTax H
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAroIIeH cpebl (TIpeienbHas OIMyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAY4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHHTE3, KIIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, 3KCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepHsi, aroM, OJJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas PEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE TMOPOJBI, IOJC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE IMpPaBHJIaMU M HOpPMaMU NOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LEHHOCTHOI'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUIECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOpMax M MpPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATCIILCKONH, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[aHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLCHUBATH CBOE IMMOBCACHHUEC M IIOCTYIIKHM CBOHX TOBapI/IHIeﬁ C MO3MIUMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOoANMBIE JIsi OOBACHEHHS HAOJIOaeMbIX TMPOILIECCOB U SIBJICHHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMH BELIECTBAaMHU B OBITY M peabHOM
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Npodeccuil 1 Tpyaa pa3IuuyHOro pojia, yBaxXeHHue K
TpyLy W pe3yipTaTaM TpPYNOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol npodecCHOHAIbHON AEATENbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEeAE;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYLIECTBOBaHMs, NOHUMAHHE LIEHHOCTH 3J0pPOBOro M 0e30I1acHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIOIEHUS IPaBMiI 0€30IacCHOTO TOBEACHUS MPH paboOTe C BEIIECTBAMH,
a TaKKe B CUTYaLMsSIX, YIPOXKAIOIIKX 30POBbIO U KU3HHU JIOJEH;

CHOCOOHOCTH NPUMEHSATH 3HAHUSA, MOJy4YaeMble NPU U3YyUEHUM XUMHM, Ul pEIleHUs
3a]a4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJHON CPENOH, I IOBBIIIEHUS YPOBHS dKOJIOTHYECKON
KyJbTYpPbl, OCO3HAaHUS IVI00AJLHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelleHus
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUS PyKOBOJICTBOBATHCS UM B
[I03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METAINPEIJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HAay4yHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YyUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBIECHUIO YUEOHOM JesITeIbHOCTH.

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC YUeOHbIC NeliCTBUS

Ba3oBble joruyeckue aeficTBus:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTHYECKOT'O MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIOEJIATH MX XapaKTEpHbIE IIPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSMH), UCTIOIb30BATh MOHATHS JUIsl OOBSCHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHYECKHMX BEIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, A€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, MNpeoOpa3oBbIBaTh MIMPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKue AeHCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METO/IBI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYpPOi aKTUBHOTO HMCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYeOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cCTBUA:

YMEHHS 3aJlaBaTh BOIPOCH (B XoAe auanora M (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JieJlaTh MPE3EHTALUI0 PEe3yIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU TPU pEIIeHHMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryisiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA:

YMEHHE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIIHHOCTH, BHIOMPATH
HaubOonee HSPQEKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (exepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC



oOydJaloluMuCcs Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JAeWcTBUM, crneuuduueckue ais
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOTYYEHHIO HOBOTO 3HAHMS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJIsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccuukamnus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJacCy COEOUHEHHH 1o ¢opmynaMm, BHI XHUMHUYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (CcOoCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX N0 IEKTPOHHBIM CII0SIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIYy W COCTaBY YYacTBYIOIIMX B pPEaKkIUHM BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHHsI XUMUYECKHUX MTPEBPALIEHUH B PAa3JIUYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIC OTEPAIMM MBICIUTEILHON ACATEIBPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMATH3alNIO, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHUS  —  HAONIOJEHWEe,  HM3MEpCHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CJeloBaTh TMpaBUJiaM IIOJIb30BAHUS XHUMHYECKOW TIMOCYyJ0H U  JIabOpaTOPHBIM
000pyIOBaHHEM, a TAKXE TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH I10 BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO MOJTYYEHHUIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, peHodTanent, METUIOPaHK U IPYTHE).

K xonmy oOydeHus B 9 kJjacce mpeaMETHBIE pe3yibTaThl Ha 0A30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILLIECTBO, BAJIEGHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMALMs, pEakUWd HMOHHOro OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMUecKas pelETKa, KOppOo3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, HpelelbHO JOIyCTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IIPEBPALLCHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHWH 1o ¢GopMmysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyto ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpynmna (b-rpynma)», maneie u Oonbline MNepUOJBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIy M COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMMUYECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSIX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh IpaBWja I0JIb30BAaHMS XMMHMYECKOW TOCYyIOM W J1abopaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAUECTBEHHbIN COCTAB Pa3IMUHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMmHI-, MOaUA-, KapOoHat-, (ocdar-,
CHIIMKAT-, Cylnb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 1 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTtBa 1 xuMmueckue bubnnoreka IIOK
1.2 17 1 0
peaxkuuu https://m.edso0.ru/7f41837c
Wroro no pazneny 22
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6 0 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 0 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUH
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 1 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 8 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no pazneny 27



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe BpeMs 1 Bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kountpoabubie IlpakTnyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumun. XuMus B CUCTEME
HayK. Pojb XUMUU B )KH3HH YEIOBEKA.
1 Tena u BemectBa. du3ndeckue 1 0 0 bubmmorexa [JOK
. B ] 05.09.2023  https://m.edsoo.ru/ff0d210c
CBOMCTBA BEIIECTB. ATrperaTnoe
COCTOSIHHE BEIICCTB.
[TonsiTve 0 MEeTOIaX MO3HAHUS B
2 xumun. CTapToBas TuarHoCTUIecKas 1 1 0 bubmmorexa [JOK
TP 8 07.09.2023  https://m.edsoo.ru/ff0d227e
paborta
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 0 1 bubnuoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocOObI 1 0 0 bu6mmorexa [IOK
pazzieneHust cmecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK
. 19.09.2023 = https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOU COJIN)»
bubmuorexa [JOK
6 A 1 0 0
TOMBL E MOTERYIT 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 Hpoctsie  cnozibe Bemectsa 28.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE bubmmorexa LOK
03.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB. bubnmoreka [JOK
Xumuueckas hopmyia. 05.10.2023  https://m.edsoo.ru/ff0d2eae
11 BaneHTHOCTH aTOMOB XMMHYECKUX
3JIEMEHTOB 10.10.2023
12 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca 12.10.2023  https://m.edsoo.ru/ff0d323c
13 MaccoBas goj1st XUMHYECKOT 0 bu6mmoreka [IOK
3JIEMEHTa B COeJUHEHUH 17.10.2023  https://m.edsoo.ru/ff0d350c
14 KomnuectBo BemecTBa. Moub. bu6mmoreka [IOK
MonspHas macca 19.10.2023  https://m.edsoo.ru/ff0d5230
B3auMocBsI3b KOTMYECTBA, MACCHI U
15 YHCJla CTPYKTYPHBIX €AUHMIL bubnuoreka [IOK
BemecTBa. Pacuersl mo popmynam 24.10.2023  https://m.edsoo.ru/ff0d5230
XUMHUYECKHX COCTUHEHUM
16 Du3nYECKUe U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHUYecKasi peaKius 26.10.2023 @ https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky 1 yClIOBUs IPOTEKAHUS bubnnorexka [JOK
XUMUYECKUX PEaKIni 07.11.2023 | https://m.edsoo.ru/ff0d3a16
18 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHHS 09.11.2023  https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, MacChl
19 BEIIIECTBA 110 YPABHEHHUSIM XUMUYECKUX bubmmorexa [JOK
. 14.11.2023  https://m.edsoo0.ru/ff0d5708
peakuuit
20 Knaccudukanus XuMHU4ecKux peakiui bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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(coenuHeHus, pa3aoKeHus, 16.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
21 sHIuKIoneauct. O6o0mmeHue u bubmmorexa LIOK
t AT, Hvl 21.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3AIHsI 3HAHHHA
99 Kontponbnas padora Nel o teme bubnunoreka HOK
«BelecTBa 1 XUMHUYECKHUE PEAKIINI 23.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB
Bo3ayxa. Kucnopong — snemeHt u
23 i oi[:};oe BE eCTr])SOH O30H - bubmmorexa LOK
P HIECTEO. 28.11.2023 https://m.edsoo.ru/ff0d448e
AITOTPOITHASE MOAU(PHUKAIUS
KHUCIIOpOJia
Ou3nyecKkue 1 XUMUIECKIEe CBONCTBA
24 KHCTIopo/ia (peakiuu OKUCICHUS bubmmorexa [OK
POA \PEAIt ’ 30.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
CniocoObl noty4eHust KUCI0po/ia B
o5 1ab0paTOPUU U TPOMBIIIIICHHOCTH. bubnuoteka [JOK
[Tpumenenue kucnopona. Kpyrosopor 05.12.2023  https://m.edsoo.ru/ff0d497a
KHCIIOpOJia B IPUPOJIe
TenoBoit 3 pexT xumuueckon
26 pEaKIHH, TIOHITUE O bu6mmorexa [IOK
TEPMOXMMHYECKOM YpaBHEHUH, 3K30- U 07.12.2023  https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
TonnuBo (He(Th, yrojb U METaH).
3arpsi3HeHHE BO3/1yXa, YCUIICHHE
27 na I1){1/11<0130ro 3(1)(211)}GIKTay a3zpylIeHue bubmmorexa [OK
P » PApy 12.12.2023  https://m.edsoo.ru/ffod4cda

030H0BOTrO ci0g. CriocoObI ero
MpEeA0TBPALECHUS



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[IpakTuueckas padora Ne 3 o reme

bubmuorexa [JOK

28 «Honyyenue u CO?HpaHHe KueIopona, 14.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €ro CBOMCTBY»

29 Bonxopon — anemMeHT u mpocToe bubnuoreka [IOK
BelecTBo. Haxoxaenue B pupojie. 19.12.2023  https://m.edsoo.ru/ff0d4dd0

30 CrniocoOsI 1oTy4YeHust BOAOPO/Ia B bubmuorexa [JOK
naboparopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0

31 ®du3nuecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona 26.12.2023  https://m.edsoo.ru/ff0d4dd0

32 [TonsaTue o KkucIOTaX M CONISIX bubmmorexa [JOK

28.12.2023  https://m.edsoo.ru/ff0d50d2
[TpakTiueckast pabota Ne 4 o Teme
33 «ITomy4enue u coOupanue Bo10poa bubmorexa HOK
Y P HOPOAR, 09.01.2024 https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTBY»

34 MomnsipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo 11.01.2024  https://m.edsoo.ru/ff0d542e
Brranciaenust 00n€Ma, KoJIM4yecTBa

35 BEIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK

. y 16.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MJIH 00BEMY
Brruncnenus 00bEMOB ra3oB 1Mo

36 ABHEHUIO PEAKITMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
YDABHEHITIO peaieint 1 18.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

37 ®du3nyecKue U1 XMMHUECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI 23.01.2024  https://m.edsoo.ru/ff0d587a

38 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2

39 Bona xak pactBoputens. HacsimeHHbIe bubnmoreka [JOK
Y HEHACBILLIEHHBIE PACTBOPBHI. 30.01.2024  https://m.edsoo.ru/ff0d5b40
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PaCTBOpI/IMOCTL BCIICCTB B BOJIC.
MaccoBas A0JI1 BEICCTBA B paCTBOPEC

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOpPOB ¢

bu6mmoreka [IOK

40
onpeieIEHHON MacCOBOM J10J1ei 01.02.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»

41 KonTponbnas paborta Ne2 o teme bubnnoreka [JOK
«Kucnopox. Bogopoa. Bona» 06.02.2024 | https://m.edsoo.ru/ff0d6342
Knaccudukanus HeoOpraHuueckux

42 coequHeHuii. OKCHUIIBI: COCTaB, bu6mmorexa [IOK
Kkiaccudukanus (coiaeodpasyrouue, 08.02.2024  https://m.edsoo.ru/ff0d664e
HecoJeo0pa3yollre), HOMEHKIATypa
ITonyuenue. Pusnyeckue u

43 XUMHUYECKHE CBONCTBA KUCIOTHBIX bubmmorexa [OK

’ 13.02.2024  https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
OcHoBaHMsI: cOCTaB, KJIaccupuxanus
44 (11e104M ¥ HEPacTBOPUMBIE bubmmorexa [OK
. P P 15.02.2024  https://m.edsoo.ru/ff0d67ca
OCHOBaHUs1), HOMEHKJIaTypa

45 [Honyuenue. dusnueckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA OCHOBAHUM 20.02.2024  https://m.edsoo.ru/ff0d67ca

46 Kucnorsl: cocras, kiaccuduxanus, bubnnoreka [JOK
HOMEHKJIaTypa 22.02.2024  https://m.edsoo.ru/ffOdfee2
[Tonyuenune. @uznyeckue u

47 XUMHUYECKHE CBOMCTBA KUCIOT. Pt bubmmorexa [OK

e 27.02.2024  https://m.edsoo.ru/ffOdfee2
aktuBHOCTH MeTasuioB H.H.bekeroBa
Conu (cpemHue): HOMEHKIIATypa,
48 CHOCO((SBI: nlim ‘I)eHI/ISI (bmnqz]cpxne u bubmmorexa [JOK
Y ’ 29.02.2024 = https://m.eds00.ru/00ad9474

XUMHUYECKHUE CBOMCTBA
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[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 32124 I10 TeMe

bubmuorexa [JOK

49 «OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX 05.03.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHU I

50 I'eneTnyeckas cBsI3b MEXKy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI 07.03.2024  https://m.edsoo.ru/00ad9a50

51 O06o011eHre U cucTeMaTu3anus bubnnoreka [JOK
3HaHUU 12.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 mo teme

52 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [JOK

on 14.03.2024  https://m.edsoo.ru/00ad9ela
COEIMHEHU N
[TepBbIe TOMBITKA KIIACCH(PUKAITUU
XUMHUYECKHX 31ieMeHToB. [loHsaTHE O
53 rpynnax cXOQHbIX 2JIEMEHTOB. bubmmorexa [OK
19.03.2024  https://m.edsoo.ru/00ad9ffa
OJeMeHTHhI, KOTOpble 00pa3yIoT
amM(bOTepHBbIE OKCUABI U TUIPOKCUIBL.
Ilepronnueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XUMHUYECKUX
snemenToB JI. 1. Menneneesa.
54 KOpOTKOHe}f[I/IOI[HaSI HH bubmorexa HOK
21.03.2024  https://m.edsoo.ru/00ada52¢c
JUTMHHOTIEpUOAHAs (popma
[Teproardeckoi CUCTEeMBI XUMHUYIECKUX
anemenToB JI.M.MenneneeBa
[Tepuosl, TpyMIIB], MOATPYIIIEL.

55 Du3NUECKU CMBICI TOPSIAKOBOTO bubnmoreka [JOK
HOMEpPA, HOMEPOB MepUOa U TPYyNIIbI 02.04.2024  https://m.edsoo.ru/00ada52c
3JIEMEHTOB

56 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [HOK
anep. M3oTomnbl 04.04.2024  https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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OnekTpoHbl. CTpOEHUE ANEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20

57 XHMHYECKHUX JICMEHTOB bubmorexa OK
N 09.04.2024  https://m.edsoo.ru/00adaébc
ITepuoanueckoii cucremsi /. U.
Menpgeneena
XapakTepucTuKa XMMHIECKOTO
3JIEMEHTA 10 €T0 MOJIOKECHHUIO B
ITepuoauueckoii cucreme /1. U.

58 MenpeneeBa. 3aKOHOMEPHOCTH bu6mmoreka [IOK
W3MEHEHUs pajinyca aTOMOB 11.04.2024  https://m.edsoo.ru/00ada824
XUMHYECKHX AJIEMCHTOB,

METaUIMYECKUX U HEMETAJINYCCKUX
CBOICTB I10 TPYIIIIaM U TIEPUOIAM
3nauenue [lepuonnyeckoro 3aKoHa

59 JUIsl pa3BUTHA HAayKu U npaktuku. 1. 1. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, IEATOT U 16.04.2024  https://m.edsoo.ru/00ada96e
TpaKTaHUH
DNEKTPOOTPUIIATEILHOCTh AaTOMOB

60 XHMHYECKHUX JIEMEHTOB. XUMHYUECKas bubmorexa HOK

18.04.2024  https://m.edsoo.ru/00adaab8
CBSI3b
61 HonHas xumudeckas CBI3b bubmorexa [JOK
23.04.2024 = https://m.edsoo.ru/00adac34

62 KoBanieHTHas mossipHast XUMUYECKast bubnmoreka [JOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab8

63 KoBanenTHast HenossipHast XUMHUYECKast bubnuorexa [IOK
CBSI3b 30.04.2024  https://m.edsoo.ru/00adaab9

64 CTeneHb OKUCICHHUS. bubmorexa [JOK

07.05.2024  https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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65 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu 14.05.2024  https://m.edsoo.ru/00adb076
IIpoueccel okucneHus u

66 BoccTaHOBIeHMSI. OKUCIUTEIN U 1 bubnmorexa [IOK

' 16.05.2024  https://m.eds00.ru/00adb076
BOCCTAHOBUTEIHN
Kontpoinbnas padota Ne4 o teme
67 «Ctpoenune atroMa. XUMHYECKas 1 bubmmorexa [IOK
P ' 21.05.2024  https://m.edso00.ru/00adb486
CBSI3b)

68 PesepBusiit ypok. O6o0meHue u 1 bubnuorexa [JOK

cUCTEeMAaTH3aIuA 3HaHUI 23.05.2024 | https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYEeCKux iemenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa. CTpoeHue aToma
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX DJIICMEHTOB
MEPBBIX TPEX MEPUOIOB, KaJusl,

2 KaJIBIIUA U UX COEIUHEHUI B 1 0 0 bubmmorexa [IOK

06.09.2023  https://m.edsoo.ru/00adb6b6
COOTBETCTBUH C IOJIOKECHUEM
anemeHToB B lleproanueckon
CHCTEME.
Buasl xumMu4ecKkoi CBSI3HM U THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
3 3aBHCHMOCTH CBOMCTB BEIIECTB OT 1 0 0 bubmorexa [JOK
. 13.09.2023  https://m.edsoo.ru/00adbac6
THTIA KPUCTATUIECKOMN PEIIETKH U
BHIa XUMHUYECKOH CBS3H
Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHUYECKHUX BEIIECTB.
4 XuUMHYECKHE CBOICTBA BEIECTB 1 0 0 bubmorexa LOK
’ 11.09.2023  https://m.edsoo.ru/00adb7e2
I'enermueckas CBA3b
HEOPraHWYECKUX BEIIECTB
KonTponbnas padorta Nel mo Teme

5 . 1 1 0

«IToBTOpenue u yriayOiaeHne 3HaHUIA 18.09.2023



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2

OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

Krnaccudukanus XuMruueckux
peaKuuii Mo pa3JIMYHbIM PU3HAKAM.

bu6mmoreka [IOK

6 DK30- ¥ HJIOTEPMHUYECKUE PEAKIIUH, 20.09.2023  https://m.edsoo.ru/00adbch0
TEPMOXUMHUYECKUE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 peakiuu. [lonaTHE O TOMOTEHHBIX U bu6mmoreka [IOK
reTeporeHHbIX peakuusx. [lonstue o 25.09.2023  https://m.edsoo.ru/00adbe9a
KaTajau3e
[TonsiTre 06 0OPATUMBIX H
HeoOpaTUMbIX peakiusx. [lonsaTue o

8 XAMUYECKOM paBHOBECHU. DaKTOPHI, bubmuorexa [JOK
BIIMAIOIINE HA CKOPOCTh XUMUYECKOM 27.09.2023  https://m.edsoo.ru/00adc28c
PEaKINH U MOJ0KEHUE XUMUYECKOTO
paBHOBECHs
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC

9 peakuuu. CocTaBieHUE YpaBHEHUM bubnmnorexa [JOK
OBP ¢ ucnoiap30BaHHEM METOA 02.10.2023 | https://m.edsoo.ru/00adcade
3JIEKTPOHHOTO OajaHca
Teopus dIEKTPOTUTUYECKON
JUCCOIAIUU. DIEKTPOJIUTHI U

10 HedIeKTpouThl. CUIIbHBIC U c1abbie bubmorexa HOK

04.10.2023  https://m.edsoo.ru/00adcd68

31EKTpONanTHl. CTeneHb
JIACCONAITAN
HMonHble ypaBHEHUS pPEAKIIUH.

11 YCJIOBI/IH}IlprTeKaHI/IE peakuuit bubmmorexa [JOK

09.10.2023  https://m.edsoo.ru/00add448

HMOHHOTO OOMEHa.

12 XUMUYECKHE CBOMCTBA KUCIIOT U bubmuorexa [JOK
OCHOBaHMI B CBETE MPEICTABICHUIM 11.10.2023  https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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00 IIEKTPOIUTUIECCKON
JMCCOIUALIIH

XUMHUYECKHE CBOUCTBA COJIEU B
CBeTe IpeACTaBICHUN 00

bu6mmoreka [IOK

13 3IEKTPOJIUTUYECKON JUCCOLIMALIIH. 16.10.2023  https://m.edsoo.ru/00add8b2
KauectBeHHEbIE pCaKu Ha NOHBbIL
14 [TonsiTue 0 ruaponn3e conen bubmmorexa [JOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3alus bubnnorexa [HOK
3HaHUI 23.10.2023  https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Pelienue 3KcriepuMeHTaIbHbBIX bubmmorexa LOK
25.10.2023  https://m.edsoo.ru/00addbfa
3aad»
KonTponbnas padora Ne2 o teme
17 «INEKTPOIUTUYECKAS TUCCOITUAITNS. bubmmorexa [IOK
08.11.2023  https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO01mas xapakTeprCcTUKa raIOTeHOB.
Oco0eHHOCTH CTPOEHHS aTOMOB,
XapaKTCPHBLIC CTCIICHU OKHCIICHHA.
18 Crpoenne u Gpu3nUeCcCKue CBOMCTBA bubmmorexa LIOK
13.11.2023  https://m.edsoo.ru/00addfe?
IMPOCTBIX BEIICCTB - T'aJIOTCHOB.
XWUMHUYECKUE CBOMCTBA HA IPUMEPE
XJIopa
XnopoBoaopon. ConsiHasi KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
19 npuMeHeHue. /lelicTBre xjiopa u bubnuorexa [JOK
XJIOPOBOZOPO/Ia HA OPraHU3M 15.11.2023  https://m.edsoo.ru/00ade104

yenoBeka. BaxkHeumme XJ1o0puabpl 1
HX HAaX0XJAEHUE B IPUPOIE



https://m.edsoo.ru/00add8b2
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[IpakTuyeckas padora Ne 2 o Teme

20 «ITomydeHne consTHOM KUCIOTHI bubmmorexa [JOK
. ’ 20.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3 bubmmorexa LIOK
22.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
OO01as xapakTeprCcTHUKa SJIEMEHTOB
99 VIA-rpynmel. OcobeHHoCTH bubnuoreka [IOK
CTPOEHHUS ATOMOB, XapaKTEPHbIC 27.11.2023  https://m.edsoo.ru/00ade64a
CTETIEHU OKUCIICHUSI.
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl u €€ coeTuHeHU N bu6mmoreka [IOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo1, CTpOEHHUE, bubnunoreka [JOK
¢bu3nuecKkre 1 XUMHUYEeCKUe CBOMCTBA 04.12.2023  https://m.edsoo.ru/00ade802
o5 OKcupl cepbl KaKk MpeICTaBUTENN bubnuoteka [JOK
KHUCJIOTHBIX OKCHJIOB. 06.12.2023  https://m.edsoo.ru/00adea28
Cepnas kucnota, pusnueckue u
26 XI/IMqueCKHe coiictBa. [Ipumenenue 11.12.2023
CEpHON KUCIIOTHI
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
97 MIOJTyYEHHUS CEPHOMN KUCIOTHI. bubnuorexa [IOK
XUMUYeCKOoe 3arpsi3HeHne 13.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
Cepbl, CIIOCOOBI €ro MPeIOTBPALICHUS
28 Conu cepHOI KUCIIOTHI,



https://m.edsoo.ru/00ade348
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KaueCTBEHHAs peakius Ha CyIb(art-
HOH

18.12.2023

29

30

BrIuuciienne MaccoBOil JOJIU BBIXO/1a
MPOAYKTA PEAKLIUU OT TEOPETUUECKHU
BO3MO>KHOI'O

OOm1ast XxapaKTepUCTHKA AIIEMEHTOB
VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCIIeHHS. A30T, paclIpOCTpaHEHHUE
B IpUpoze, GU3NIeCKue 1
XUMHYECKHE cBOMCTBA. KpyroBopor
a30Ta B MPUPOJIC

20.12.2023

25.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeeab

31

AmMHEaK, ero Gu3nvecKue u
XUMHAYECKHE CBOWCTBA, MTOTyUYeHHE U
npuMeHerne. Co aMMOHUS, MX
¢bu3nvecKre 1 XUMHUYECKHE
CBOWCTBA, TPUMEHEHHE.
KayecTBeHHast peakiyst Ha HOHbI
aMMOHUS

27.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

32

[IpakTuueckas padbora Ne 3 o Teme
«[lomyueHne aMMHaKa, N3y4eHHe ero
CBOMCTB»

10.01.2024

bu6mmorexa [IOK
https://m.edso0.ru/00adf180

33

34

A30THas KUCI0Ta, €€ (pru3nuecKkue u
XAMUYECKHE CBOMCTBA, CITOCOOEI
MOJIy4YEHUS

Hcnonp30BaHnEe HUTPATOB U CONEN
aMMOHHS B KAYECTBE MUHEPATbHbBIX
ynoOpeHuid. XuMHUUYECKOe
3arpsi3HEHUE OKPY KAIOIIEeH Cpeibl

15.01.2024

17.01.2024

bubmuorexa [JOK
https://m.edso0.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
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COCAMHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u

35 dbocdopHas kucnora, pusudeckue u bubmmorexa [JOK
. 22.01.2024 | https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOWCTBA, OyYCHHE
Hcnons3oBanue pocdaros B

36 Ka4yeCcTBe MUHEPAILHBIX YI00pEHUH. bubnunoreka HOK
3arpsi3HEeHUEe IPUPOIHON Cpeabl 24.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
OO61as xapakTepuCcTUKa SJIEMEHTOB
IVA-rpynnel. OcobenHocTi
CTPOCHHS aTOMOB. YTJIepO/,

37 QIJIOTPOIIHBIE MOAU(DUKAIINHY, bubnnoreka [JOK
pacmpocTpaHeHue B IPUPO/IE, 29.01.2024  https://m.edsoo.ru/00adfd9c
(bu3nUecKre U XUMUYIECKUE
cBoiicTBa. Ancopouus. Kpyrosopor
yriepoja B IpUpoje
Oxcunsl yraepoaa, ux pusudeckue u
XHUMHYCSCKHE CBOMCTBA, JSUCTBUS Ha

38 YKUBBIE OPraHU3MBI, MTOJIy4€HUE U bubnuoreka [IOK
MIPUMEHEHHE. DKOJIOTHYECKHE 31.01.2024  https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIEC C OKCHIOM
yriepoza (IV)

VYrosbHas KUCITOTa U €€ COJH, X

39 ¢bu3nyecKkrue 1 XuMU4YeCcKHe bubnnoreka [JOK
CBOICTBa, MOJy4E€HUE U 05.02.2024  https://m.edsoo.ru/00ae006c
MIPUMEHCHHE.

[TpakTrueckas padota Ne 4 o Teme
40 "[TonmyueHue yrieKkuciioro rasa. bubmmorexa [JOK
07.02.2024  https://m.edsoo.ru/00ae027e

KauecTtBenHnas peakuus Ha kKapOoHaT-
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noH"

41

42

[TepBoHavabHBIC TOHATHUS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIepOoa. IPUPOIHBIE
HWCTOYHHKH YTIIEBOJAOPOIOB.
HOHSITI/ISI 0 6I/IOJIOI‘I/I‘-IGCKI/I BaXXHBIX
BEIIECTBAX: KHUPbI, OCJIKH, YIIIEBOIbI
- ¥ UX POJIb B )KM3HU YEJIOBEKA.
MarepuanbHOE €JUHCTBO
OPraHUYEeCKUX U HEOPTraHUYECKUX
COCIMHEHHNH

Kpemnuii, ero cBoiicTBa, NOJy4eHHE
Y IpUMEHEeHue. o0mue
Mpe/ICTaBICHHs 00 OKCUE KPEMHHUS
U KpeMHHEBOU kucinore. CUITMKATHI,
WX UCIOJIb30BaHUE B OBITY U
MpoMblIiIeHHOCTH. [Ipodnaemsl
0€30ITacHOTO MCITOJIb30BAHUS
CTPOUTETBHBIX MaTEPUAJIOB.

12.02.2024

14.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

43

44

45

ITpakTruueckas pabora Ne 5.
Pemenue skcriepuMeHTaIbHBIX 3a7a4
o Teme «BaxHennme HeMeTaJlIbl U
UX COCTMHEHUS»

KonrtponsHas pabora Ne3 o reme
«BaxHenmme HeMeTalulbl U UX
COETMHEHUS

OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
METAJIJIOB, CTPOEHUE aTOMa.

19.02.2024

21.02.2024

26.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Meraunueckas CBsi3b U
MeTaJlJIn4ecKasi KpUCcTaInyecKas
pemérka. Pu3nyecKue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

46 DIEKTPOXUMUUYECKUN DS Bubmorexa HOK
p . AR 28.02.2024  https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
mertaioB. CrraBel. Berauciienus 1mo
47 aBHEHUAM XUMHUYECKUX PEAKIIUN Bubmiorexa ITOK
P PEAKUIH, 04.03.2024  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecH
[TonsiTHE O KOPPO3UH METAJUIOB.
48 OCHOBHBIE CITOCOOBI 3AIUTEI UX OT Bubmzorexa LIOK
- 06.03.2024  https://m.edso00.ru/00ael1278
KOppO3UH
Illenounsie MeTabl. IlonoxeHue B Eub 10K
noOIMoTEKa
49 [ICX M
CXI A CHULEIIEERd, CTPOCHIE 11.03.2024  https://m.edsoo.ru/00ael4b2
aToMa, HaX0XXJICHHE B MIPUPOJIC
Oxcunbl U TUAPOKCUABI HATPUS U
50 Kanm{n II HMSII{)eHneI[ enoqlp;mx Brbmmozexa [IOK
P B . 13.03.2024  https://m.edsoo.ru/00ae14b2
METAJUIOB U UX COEOUHEHUN
[I{ero4HO3EMENBHBIE METAJUIBI —
51 Kanbluy 1 Marauil. Ilomoxxenue B bu6mmorexa [IOK
[ICX3 JI.1.MenneneeBa, crpoeHue 18.03.2024  https://m.edsoo.ru/00ae15e8
aToMa, HaXOXKJIEHUE B MPUPOJIE.
52 Baxxnelime coeIuHEHNS KAJTbIIU Bubmiorexa [IOK
s t 20.03.2024 | https://m.edsoo.ru/00ae15e8
53 JKECTKOCTh BOIBI U CIIOCOOEI €€ bubmaorexa LOK

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1886

yCTpaHEeHUs 01.04.2024
[IpakTrueckas padota Ne 6 o Teme
54 "YKEcTKOCTL BOIBI M METOJEI €6 bubmmorexa [IOK
" A A 03.04.2024  https://m.edsoo.ru/00aelae8
yCTpaHeHUs
55 O0001IeHrEe U cUCTEMaTU3ALU
3HAHUNA 08.04.2024
Anromunuii. CTpoeHue aToma,
56 HaXO0XIEHUE B IIPUPOJIE. bubnuorexa [JOK
dusznueckue 1 XUMHYECKUE 10.04.2024 | https://m.edsoo.ru/00aelc64
CBOWCTBA aJIIOMUHUSI
57 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
TUAPOKCH]IA ATTFOMUHUS 15.04.2024 | https://m.edsoo.ru/00aelc64
XKeneso, ctpoenue atoma,
58 HaxO0JIEHHE B MIPUPO/IE. bu6mmoreka [JOK
dusnyeckre 1 XUMHYECKHE 17.04.2024  https://m.edso0.ru/00ae1d86
CBOIICTBA JKeje3a
OKcHabl, THAPOKCUALI M COJIH JKejIe3a
59 ) HI)[KeJIe3§IZI 1) jx cocTaB bubmmorexa [JOK
. ’ ’ 22.04.2024  https://m.edso0o0.ru/00ae35e6
CBOWCTBA U MOJTyYCHUE
50 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH 24.04.2024
[TpaxTrueckas padota Ne 7.
61 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmorexa [IOK
o TeMe «BaxHenIme MeTayuibl 1 UX 29.04.2024 | https://m.edsoo.ru/00ae3de8
COEIUHEHND
Brrurcnenus no ypaBHEHUAM
62 XUMHAYECKHUX PEAKIIUM, €CIIU OJUH U3 bubmorexa LOK
PEAKIHH, A 01.05.2024  https://m.edsoo.ru/00ae1750

pE€arcHTOB JaH B HU30BITKE WJIH
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COAEPKUT IpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOIYKTa

peakuu
63 O06001IeHNEe U CUCTEMATU3 AL 1
3HAHUUI 06.05.2024
Kontponbnas padota Ne4 o teme
64 :(I)S;)I;II{{ZI;I{IIJ/IJ;I;I: METAaJLIbI U UX 1 08.05.2024
BemectBa u Mmarepualisl B
65 MMOBCEIHEBHOM KU3HH YEJIOBEKA. 1 bu6mmorexa [IOK
Be3omacHoe Hconb30BaHNE BEIIECTB 13.05.2024  https://m.edso00.ru/00ae3f50
Y XUMHYECKUX peakluil B ObITY
66 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY’Karolllen cpeabl 15.05.2024  https://m.edsoo.ru/00ae4270
67 Ponb xumun B periennu 1 bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM 20.05.2024  https://m.edsoo.ru/00ae4270
68 PezepBHblit ypok. O0001eHuE 1 1 bubnuoreka [IOK
CHUCTEMATHU3aINI 3SHAHUHN 22.05.2024 | https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIeCTBO
«M3marensctBO «IIpocBemenne»

* Xumus, 9 kinacc/ Pynasutuc I'.E., ®enbaman @.I'., AKiimoHepHoe 0011eCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka LJOK
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