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IHHOACHUTEJIBHAA 3AITMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMsI COCTABIICHA Ha OCHOBE
TpeOOBaHUN K pe3ysbTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero ob6pazoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Ttaxke Ha OCHOBE denepalbHON
paboueil mporpaMMbl BOCIIUTAHUS M C YUETOM KOHIEMNIMU NPEnoJaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pa3zoBarenbHbIX opranusanusx Poccuiickoit @enepanuu.

[IporpaMma 1o xXuUMHUM Na€T TPEACTABICHHWE O MEsAX, OOmmel crpareruu oOydeHwus,
BOCIIUTAHUSI W pa3BUTHSA OOYyYAIOMIMXCS CPEACTBAMU YYE€OHOTrO IpenMeTa, YCTaHABIUBACT
00s13aTeNIbHOE TPEAMETHOE COZEpKaHHe, MPEAyCMAaTPUBAET PACIPEIEICHUE €ro M0 KilaccaM H
CTPYKTYpPHUPOBAHHE M0 pa3jiejaM U TeEMaM MPOrPaMMBbI 110 XUMHUH, ONPEIEIIIeT KOJTUYECTBEHHbIE
U KAUECTBEHHbIC XAPAKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTh
M3YUYEHHUS XUMHH C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKUA Y4E€OHOTO
IpoLecca, BO3pacTHbIX OCOOEHHOCTE 00yYaroIuxcsi, ONpeeIseT BO3MOKHOCTH IIpeaMeTa JUist
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTelIbHOI MporpamMmbl Ha
YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, a Takke TPEOOBaHUH K pe3yibTataM 00y4eHUs XUMUU
Ha YpOBHE IIeNiedl W3y4yeHUs TMpeAMeTa K OCHOBHBIX BHUIOB YyueOHO-II03HABATEIbHOMN
JESTeTBbHOCTH 00YUaIOIMIErocs M0 OCBOCHUIO Y4eOHOTO COJIEPIKAHMS.

3HaHUE XUMUH CIIY>KUT OCHOBOH JUIsi (JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs], €ro
MPEJCTaBICHUN O MaTEPUAIIBHOM €JMHCTBE MHPA, BAYKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJICTAaBICHHS O B3AUMOIIPEBPAIICHUSIX SHEPTUU U 00 3BOJIIOLMU BEIIECTB B MIPUPOAE, O IMYTAX
pelieHrs TI00alnbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUSA UYETOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIEBON U 3KOIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenue xummmu:

CIOCOOCTBYET peanu3alid BO3MOXHOCTEH i camMopa3BUTHA W (OPMHUPOBAHHUSA
KyJbTYpPBI JMYHOCTH, €€ 0011el U PYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarouuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM ~ y4eOHOMl  NeATENbHOCTH, OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
po¢eCCuOHAIBHON JeATETbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAyYHOI'O MBILIUIEHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIsi7]a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YyYaroInXcs;

crocoOcTByeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHOHAYYHBIM
3HaHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJAJ B DKOJOTMYecKoe 0OpazoBaHuE
00yYarOIINUXCSl.

JlanHble HampaBlieHHUss B OOYYEHHHM XUMHUU OOECIEUYHBAIOTCS CHEMU(UKON COAep KaHUS
y4eOHOro mpeaMeTa, KOTOpBIM SBJSETCS IEAarorM4eckd aJanTHUPOBAHHBIM  OTpPaKEHUEM
0a30BO HAYKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHSATHH XUMUHU, OCHOB HEOPTaHMYECKOH XUMUU U
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TIOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaep:KaHHsl MPOTPaMMbI 10 XMMHUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ musyuenuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBbl TOHATHH O XUMHUYECKoW peakiuu. O0e 3TH CHCTEMBI



CTPYKTYPHO OPraHM30BaHbl 10 NPUHIUIY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /1. 1. MenzaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IPEJCTABICHUN 00 JEKTPOIUTUYECKOM TUCCOLMAIMY BEIIECTB B paCTBOPAX.

Teopernueckue 3HAHUS pPAacCCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IIOJTYYEHHBIX H
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO YpPOBHS K JIPYroMmy,
BBITIONHSSL (DYHKIIUU OOBSICHEHHSI W TMPOTHO3MPOBAHUS CBOWMCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJYUEHUS U3yYaEMbIX BEIIECTB.

OcBoeHue mHpoOrpaMMbl IO XHUMHUHU CHOCOOCTBYET (DOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHMYECKOM COCTABIIAIOIICH HAayYHOM KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOW IIPUPOIBI,
LIEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJIaM NO3HaHUA B Hayke. M3ydyeHune XxumMmuun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHMM U3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmup», «buonorus. 5—7 kinaccb» u «Pu3nka. 7 Kiaacey.

[Tpu u3yueHUn XUMHUH TPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUICCKOM JEATSILHOCTH YEIOBEKA U KaK OIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpPBHI. 3ajJada y4eOHOTO IMpeJMeTa COCTOMT B ()OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHA — Ba)KHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHNN K HAYyYHBIM METOJ[aM TIO3HAHUS ITPU U3YYCHUN BEUIECTB M XUMUYCCKUX PEAKIUH, B
GbOopMHUpPOBaHMHM ¥ PA3BUTUU IIO3HABATEIBHBIX YMEHHA W WX NPHUMECHCHWH B Yy4eOHO-
MO3HABATENBHON U y4eOHO-UCCIIeOBATENBCKON ASSITENFHOCTH, OCBOCHUU MPaBUiI 0€30MacHOro
oOpallleHus C BelIeCTBaMU B TOBCEITHEBHOM JKU3HHU.

[Ipyn u3ydyeHnn XMMUU HA YpPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHMs BAXKHOE 3HAYCHUE
MPUOOPENTN TaKUEe 11U, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATHIO PEHICHUN, CIOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIFOIIMMCS YCIOBUSM KHU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHs Ha CHCTeMaTH4eckoe MpuoOliieHrne oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ TO3HABAaTEIbHOM  JESATEIbHOCTH, HAYYHBIM  METOJAaM  ITO3HAHUS,
(hOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— ofecrnieueHue YCJIOBH, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW AESITeNHbHOCTH, MO3HAHUS M CAMOIMO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHATh M OIICHMBATH SIBJICHUS OKPYKAIOIIErO MHUpA, MCIOJIB3Yys 3HAHUSA U
OTBIT, TOJYYCHHbIE TPU M3YYCHUU XHUMHUHU, TPUMEHSATh HUX TMPH pEIIeHHH ™podiieM B
ITOBCETHEBHOM KU3HU U TPYI0BOM JAESATENBHOCTH;

— (popMupoBaHUe y 00yJAIONTUXCS TYMAaHUCTUYCCKUX OTHOIICHHUM, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM I BBIPAOOTKU SKOJOTHYECKH IIeIeCOO0pa3HOro TMOBEJIEHUSI B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIECH NPUPOIHOU
Cpenpl;

— pa3BUTHE MOTHBAIMH K 00yUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHUS OOIIECYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoduis u HaIPaBJIEHHOCTH JAJIbHENUILETO 00y4YeHHUS.



OO1iee ynciio 4acoB, OTBEACHHBIX AJI M3yUEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 vaca B Hefeno), B 9 kitacce — 68
4acoB (2 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM Ye€JIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BemiecTBa. dusnueckre CBONCTBAa BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonsitue o
MeTo/ax Mo3HaHus B XuMHH. YucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

AToMBI M MOJEKyJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie U crokHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS
Macca. MaccoBasi 105151 XMMHUYECKOIO 2JIEMEHTA B COCJUHEHUH.

KonnuectBo BemectBa. Mosb. MonspHas macca. B3auMmocBs3p KOJIMYeCTBa, MacChl U
YHclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COSIMHEHHIH.

dusnyeckue U XUMHUUYECKHE SIBICHMS. XUMUYECKass peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUUYECKUE ypaBHEeHHUs. Kiraccuukanms XMMHYECKIX PeaKkInuit
(coemuHeHuUs, pa3IoKeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuiui Jkcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOcCy/o#, nmpaBuiaMu paboThl B J1abopaTOpUU M NpuéMamMu
oOparieHusi ¢ J1aboOpaToOpHBIM O0OpPYJOBaHUEM, M3YYCHHE M ONHUCAHHE (PU3NUYECKHX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HAOMIOIeHnE PU3nUecKuX (TJIaBJIeHUE BOCKA, TassHUE JIb]a,
pacTupaHue caxapa B CTyIKe, KUIIEHHE M KOHAEHCAIMs BOJABI) U XMMUYECKUX (FOPEHUE CBEuH,
[IPOKaJIMBAHUE MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KMCIOTON) sBJICHHUM, HaOm01eHue
U ONHMCaHME TPU3HAKOB TPOTEKAaHUS XMMMUYECKHUX peakuil (pasjokeHue caxapa,
B3aMMO/ICIICTBIE CEPHOU KHUCIOTHI C XJOPUAOM Oapus, pasnoxkenue runpokcuna meau (II) mpu
HarpeBaHuH, B3auMojeiicTBue xene3a c¢ pactBopoM coimu Menu (II), u3ydenme cmocoGoB
pa3zfeneHus cMecell: C IOMOIIbI0 MarHurta, (UIBTPOBAHUE, BBIMAPUBAHME, IUCTHIUIALNA,
xpomatorpadus, TMpOBEIEHWE OUYMUCTKA TIOBApEHHON CoNM, HaOIIOACHHE U ONUCaHHE
pEe3yNbTaTOB TPOBEAEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl, CO3/IaHUE
MoJiesIelt MOJIEKY (IIapOCTEePKHEBBIX).

Baskueiinue npeACcTaBUTE M HEOPraHHYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaoposa B npupoje, Gpusnueckue 1 XMuMUYECKHe CBOMCTBA (Peakuu rOpeHus).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOMy4YeHHs KHUCIOpoAa B JabopaTopuu H
IpoMbIIIIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — amnoTponHas Moaudukanus
KHCJIOPO/a.

TemnoBoit 3¢pdekT XuMUYEeCKOW peakiuH, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMHUUYECKNE peaKkUMH. TONIMBO: Yroiab M MeTaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBO. HaxokaeHue Boaopoaa B MPUPOJE,
¢u3nyuecKkue U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CrocoObl mosyuyeHusd. Kucmorsl u counu.



MonsipHbIii 00bEM Ta30B. Pacd€Thl 0 XUMHYECKUM YPaBHEHUSIM.

@dusnueckue cpoiicTBa BOoAbl. Bona kak pactBopurtens. PactBopbl. HacelieHHble u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpUMOCTh BellecTB B Bojae. MaccoBas 10Jid BelllecTBa B
pactBope. XUMHUECKHUE CBOMCTBAa BOJbl. OcHOBaHMs. Polib pacTBOpPOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT BOJbI B MpHUpoje. 3arps3HeHuE NpUPOAHBIX BoJ. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanuusa neopranmueckux coeauHeHuid. Oxkcunpl. Knaccudukamnuss oxcuaoB:
coneoOpasyrolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosieoOpa3yomue. Homenknarypa
okcu0B. du3nyeckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcnoBanust. Kiaccudukanus ocHOBaHWM: MIETOYM M HEPACTBOPUMBIE OCHOBaHUSI.
Homenkiatypa ocHoBanuil. ®Pu3znueckue M XMMHUYECKHE CBOWcTBa OcCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. @u3ndyeckue U1 XUMHUYECKHE
cBoricTBa kuciot. Psag akruBHoctu metamuioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknarypa cosneil. @u3znueckre U XxuMudeckue cBoictBa coneil. [lomyuenue
COJICH.

['eneTnyeckas CBsA3b MEXKAY KJacCaMi HEOPTaHUYECKUX COCAMHECHUIM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMPEJICIICHUE COJEPIKaHUs KHCIOpOJa B BO3JyXe, MOJMydeHUE, COOMpaHue,
pacro3HaBaHUE W HM3YyYEHHE CBOMCTB KHCJIOpO/Aa, HAOJIIOJEHHE B3aMMOJICUCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOBHUKHOBEHHUSI M MpPEKpalleHusl TopeHus (moxapa), 03HaKOMIJICHHE C
oOpa3laMi OKCHJOB U ONUCAHHE HX CBOWCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U
M3yueHHE CBOMCTB BOJopojaa (TropeHue), B3aumojeicTBue Bojopona ¢ okcuaoM wmemu (II)
(BO3MOHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIOB), HAOIIOIEHHE 00Pa3I[0B BEIIECTB KOJIHMYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C PA3NIUYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOM JI0JIe pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBME BOABI C MeTalylaMH (HaTpUeM M KajbliieM) (BO3MOXKHO MCIIOJIb30BaHUE
BHJIEOMATEPHAIOB), MCCJIEIOBAaHUE OOpa3I[OB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaONto/IeHne M3MEHEHHs] OKpPAacKu HMHIUKATOPOB B PacTBOpaxX KHUCIOT M IIEeNouYel, h3ydeHHe
B3aumoeiictus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METalUIaMH,
peakuuii HEeUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOTO
MeTajula IPyTuM U3 pacTBOPa COJIH, pelIeHHE IKCIIEPUMEHTANIbHBIX 3a71a4 10 TeMe «BakHelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUID.

Ilepuoanueckuit 3akoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. U.
MenpeneeBa. Ctpoenne aToMOB. XuUMU4ecKas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE
peakuuu

[lepBbie TOMBITKK KJaccH(PHUKAUA XUMHUYECKHX dJeMeHTOB. [loHsTne o Tpynmax
CXOJIHBIX 2JIEMEHTOB (IIEJTOYHBIE U IICJIOYHO3EMEIbHBIC METAJIIBI, TAJOTEHBI, HHEPTHBIE Tas3hbl).
DNEeMeHTHI, KOTOphIe 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepuogmueckas cucremMa xuMuueckux a3nemeHtos J[. U.
MenpeneeBa. Kopotkonepuonnas u anmuHHonepuogHas ¢opmbl I[lepuogudeckoid cuctembl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. Duzndeckuid CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3orombsl. OnektpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBbIX 20 XUMHUUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMbl



. W. MenneneeBa. XapakTepHCTHKa XHUMHYECKOTO DJIEMEHTa II0 €ro IMOJOXKEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs paJinyca aTOMOB XUMHYECKUX HJIEMEHTOB, METALINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHs HayKy U npakTuku. J[. 1. MenaeneeB — y4€Hblil U ITpaKJaHHH.

Xumuueckas CBA3b. KoBasienTHas (monsipHas U HemojspHas) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAas CBA3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbl
OKHCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumenm:

n3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJECHCTBHE THUIPOKCHUIA
LIMHKA C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEJECHUE ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEaKLUil (TOPEHHE, PEAKIIUU Pa3JI0KEHUS, COSIUHEHMUS).

Mesrcnpeomemnmnuie ceazu

Peanuszanus MeXNnpeaAMETHBIX CBA3€H NMpU U3YYEHUU XMMHHU B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUH, TaK U IOHATHI,
SIBJIIOILMXCS] CHCTEMHBIMHU IS OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTI'0 1IMKJIA.

OOmme ecTecTBEHHO-HAYUYHbIC TOHATHS: Hay4YHbIM (akKT, TUNOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  KiacCH(UKalus,  TMEePHOAMYHOCTh,  HAONIOJCHHE,  AKCIECPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®usuka: Marepusi, aTOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, H3O0TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNa, SJICKTPUUYECKUN 3apsl, BEIIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (PU3NYECKHE BETUYMHBI, €AUHUIIBI MU3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIIE.

buonorus: porocunres, Apixanue, buocdepa.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpanbl, TOpHbIE TOPOMABI, MOJE3HbIE
HCKOIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMuuyeckasi peakuusi

[lepnonnueckuit 3axkoH. Ilepmoanueckas cucrema XuMu4yeckux sieMeHtoB J[. .
MenneneeBa. CrTpoeHuHe aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOWCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLUS U UX COCAUHEHUNH B COOTBETCTBUU C
II0JIOKEHUEM DJIEMEHTOB B [lepnonyeckoil cUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHABl XMUMHUYECKOM CBs3M. THUIBI KpPUCTAUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEmETKH W BHJIa XUMHUYECKON
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKUX COEIMHEHUM, FeHeTHyecKas
CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMUYecKHX peakluid Mo pa3iudHbIM MPU3HAKaM (IO YHCITy U COCTaBy
YUYacCTBYIOIIMX B pEaKIUH BELIECTB, MO TEIIOBOMY 3(QeKTy, MO0 HU3MEHEHHIO CTeleHei
OKHUCJICHHS XMMHUYECKUX 3JIEMEHTOB, IO OOpPAaTHMOCTH, MO YYacTHIO Karajau3aTopa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKAE YPABHEHUSI.

[Tonatue o ckopoctu XxumMuuecko peakiuu. [lousTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TETEPOTeHHbIX peakuusx. [lonsrue o



karanuse. Ilonsatne o XxumudeckoM paBHOBeCHH. DakTOpbI, BIMAIOIIME HAa CKOPOCThb
XMMHMYECKON PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKuCIINTENIbBHO-BOCCTAHOBUTEIIBHBIE  PEAKLUM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO0/1a SJICKTPOHHOTO OaaHca.

Teopust 27AEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTponUThl. KaTnoHsl,
aHUOHBI. MexaHW3M JHUCCOLMALMA BEUIECTB C pPa3jMYHBIMM BHJAMHU XHMHYECKOH CBS3H.
Crenenp auccounanuu. CuibHbIE U Cl1a0ble IEKTPOIUTHI.

Peakiiun monHoro oOMeHa. YCIIOBHS NPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoiCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
IPEJCTaBICHUNH 00 >3JIeKTPOJUTHUYECKOW Jucconuanuu. KadecTBeHHbIE pPEaKkLMM Ha HOHBL
[ToHsiTHE O TUAPOIN3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C MOJECISIMH KPUCTAJNIMYECKUX PEETOK HEOPraHMYECKHX BEIIECTB —
METAJJIOB M HEMeTauloB (Tpadura M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUJa HaTpus),
UCCIIEIOBAaHUE 3aBHCUMOCTH CKOPOCTHM XUMHUYECKONW pEeaklUHUd OT BO3ACUCTBUSA PA3IUUYHBIX
(akTOpOB, WCCIIEAOBAHUE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IpOIEcca AMCCOIHUAIIUH
KHUCJIOT, IIejao4ded M cojeil (BO3MOXKHO HCIHOJb30BAHHWE BMJICO MAaTepHajoB), IPOBEAECHUE
OIBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHHWsI peakuui MOHHOro oOMmeHa (oOpa3oBaHUE
ocaJKa, BblIEJIEHWE ra3a, o0O0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEAKLUUN (FOpEeHHE, PeaklUU pasJIoKEHUs, COECIUHEHUs),
pacrno3HaBaHUE€ HEOPraHWYECKUX BEIIECTB C IIOMOIIBK0 KAaYECTBEHHBIX PEaKLMH Ha HOHBI,
peLIeHne YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTauibl 1 UX coelMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHue U (pU3MUECKHe CBOMCTBA IPOCTBIX BEIIECTB — TalOTE€HOB.
XUMHUYEeCKHE CBOMCTBA Ha IMpUMeEpe XJopa (B3aUMOJEHCTBUE C MeTajljlaMH, HeMeTalljlaMH,
menoyamu).  Xnopoogopoa. ConsiHas —KHUCIOTa, XHWMHYECKHE CBOMCTBa, MOJYy4YEHHE,
npuMeHeHue. JleiicTBre Xiopa 1 XJIOpOBOJOPOAA Ha OpraHU3M 4elloBeKa. BaskHelye Xa0puabl
U UX HaXO0XJEHHUE B IIPUPO/IE.

Obmass xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHue M (PU3NYECKHUEe CBOWCTBA IPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJIJIOTPONHBIE MOJU(UKAIIMK KUCIOPOAa M cepbl. XMMHUUYECKHE CBOWMCTBA
cepsl. CepoBOZIOpPOA, CTpoeHHe, (u3NYecKHe M XUMUYeckue CBOMCTBa. OKCHIBI Cephl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KHcOTa, (U3MUECKHEe U XUMHUYECKHE CBOMCTBA
(obmuMe Kak MpeACTaBUTENs Kilacca KUCIOT U crneuudduyeckue). XUMHUUECKHE pEaKIHH,
JIeKallie B OCHOBE IPOMBIIUIEHHOTO CIoco0a MONy4YeHHsl CepHOW KuciIoThl. IIpumeHenue
cepHO KHUCIOTHL. COJIM CEpHOI KUCIIOTHI, KaueCTBEHHas! peakiys Ha cyiabdar-uoH. Haxoxaenne
ceppl W €€ COeNMHEHUH B TMpupofe. XUMHUYECKOE 3arps3HEHHE OKpYXKarollel Cpelsl
COETMHEHUSIMU Ccephl (KUCIIOTHBIE IO, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
MIPEIOTBPAILIECHHS.

OOmast xapakTepucTuka »3JIeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHA. A30T, paclpoCTpaHEHHE B IMpHpoJe, (U3NYECKHE WU
XUMUYECKHUe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHAK, ero GU3HYeCKUe U XUMHYECKHE
CBOWCTBa, NoJIyuyeHHe U npuMeHenue. Coiau aMMOHUS, UX (PU3MUECKUE U XUMHUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha MOHbI aMMOHMs. A30THas KHCIIOTa, €€ IOJyueHHE,



dbu3mveckue W XUMHUYECKHE CBOHCTBa (00mMe Kak TPEACTaBUTENS Kiacca KHUCIOT |
cneungpuyeckue). Vcnonbp3oBaHue HUTPATOB U COJEH aMMOHHMS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuid. XuMHUYecKoe 3arpsi3HeHHE OKpPY>KaroLlel cpelibl COEAMHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, amroTporHbie MOIU(PUKAIIH
docopa, dpuznyeckne n xummuueckue cpoiictBa. Oxcuna ¢ocdopa (V) u pocdopHas xkuciora,
¢usnyeckue M XUMHUYECKHE CBOicTBa, mosydeHue. Vcnosnb3oBaHue ¢ochaToB B KauyecTBe
MUHEPaJIbHBIX YI00pEeHU.

O6mas xapakrtepuctuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHUs. YTJIEepo[, alFIOTPOIHbIE MOAN(DUKALIUK, PACIPOCTPAHEHUE B
npupoje, Gu3nuecKue U XuMu4Ieckue cBoiictea. AncopOuusi. KpyroBopor yriaepona B npupose.
Oxcunpl yraepona, ux (puU3N4ecKue ¥ XMMUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPIaHU3MBI,
MOJIyYeHHE U MPUMEHEHHEe. DKOJIOrMYeckue mnpoodiieMsbl, CBA3aHHbIE ¢ OKcuJoM yriepona (IV),
TUIoTe3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3¢ddexr. YronpHas kuciora u eé
coiM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJMy4YeHHE W IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl.  Mcnonb3oBaHue — KapOOHAaTOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHauyaibHbIE TMOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMSX YIiepoja
(MeraH, »TaH, S3TWJEH, alETWIEH, STaHOJ, IJHULEPUH, YKCycHas kuciota). Ilpuponnsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yrojib, MPUPOAHBIN ra3, He(Th), NPOAYKTHl HX MepepadbOTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGHOJIOrMYECKH BaXKHBIX BELECTBAX:
KHUpax, Oelkax, yrjeBoJaXx — M MX pOJIM B JKM3HM ueloBeKa. MarepuaiabHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBAa, IOJyYE€HHUE U TNPUMEHEHHE.
CoenuHenns kpemHusi B mnpupoge. OOmme mnpexacraBieHuss o0 okcuge kpemuus (IV) u
KpeMHueBoi kucnote. CHUIIMKAThI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHeiine
CTPOUTENIbHBIE MaTepHajbl: KepaMHuKa, CTEKJI0, LEMEHT, OeToH, ene300eToH. IIpobiemsl
0€30I1aCHOT0 MCIOJIb30BAHUS CTPOUTENIBHBIX MaTEPHUAIOB B TIOBCEHEBHOM XKHU3HHU.

Xumuueckuii IKCnepumenm:

n3y4eHue oO0pas3lioB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, IPOBEJICHUE
KAueCTBEHHBIX pEeaKlui Ha XJOPUI-HUOHBI U HAONIO/IEHNE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpaxkarolmue (U3NYEeCKue U XMMUYECKHE CBOWCTBA raJIOTEHOB M MX COEIUHEHUH (BO3MOKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C oOpas3lamMu XJOPHJIOB (TajJOreHH/O0B),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHAIOB), HaOMIOACHUE Tmpolecca oOyriMBaHUS — caxapa TIOA  JIEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yYeHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCJIOTHI, NIPOBE/IEHUE KaueCTBEHHOH peakiuu Ha cylb(}aT-MoH U HaOlIo/eHue MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHMI
(BO3MOYKHO HCIIOB30BaHUE BUAEOMaTEpUaioB), oOpa3laMu a30THBIX U (hOCPOPHBIX yI00peHui,
NOJlyyeHHue, coOupaHue, paclio3HaBaHME U H3YYEHHE CBOICTB aMMHaka, IpOBeIeHHE
KayeCTBEHHBIX pEaKIMi Ha HOH aMMOHHS U ¢ochaT-uOH U HU3yYEHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIBIO (BO3MOXHO
WCIOJIb30BaHNE BHJIEOMATEPHANIOB), M3yUYE€HUE MOJEeH KPUCTAJUIMUECKUX PEIETOK anmasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJCcOpOIMUA PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOTa3a, MoJlyueHue, COOMpaHue, pacrio3HaBaHUE
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE KaYeCTBEHHBIX pEaKIMii Ha KapOOHAT W
CWJIMKAaT-UOHbl W M3y4YCHHME IIPU3HAKOB HX IPOTEKaHUs, O3HAKOMJCHHE C MpPOAYyKLHUEH



CUJIMKAaTHOM MPOMBIIIIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «Bakuenmme
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaujibl M UX COCMHEHU S

OOmiasi xapakTepUCTHKAa XHMHUYECKUX DJIEMEHTOB — METa/VIOB HAa OCHOBAaHUU UX
nojoxxeHus B [lepuoandeckoit cucteMe xumuueckux sineMenToB [. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckas CBs3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DJEKTPOXUMUYECKUN psAJl HalpshkeHud MerauioB. dusmyeckue M XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmMe crnocoObl Moy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaJlIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[lenounsie meTaibl: onoxeHue B [lepruoanueckoi cUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpgeneeBa, CTpOCHUE MX aTOMOB, HaXOXJICHHUE B mpupoje. PU3NUECKUE U XUMHUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHO3eMeNbHBIE METAJIBI MarHui W KanbUui: nojoxkeHue B [lepuoamnueckoii
cucreme xumuyeckux siemeHToB JI. M. MeHaeneeBa, CTpOCHHE MX aTOMOB, HAaXOXKICHHUE B
npupoae. OU3nyecKue U XMMHUYECKUE CBOMCTBA MAarHus WM KaJblus. BaxkHeillmme coennHEeHus
Kanblus (OKCHUIT, TUIPOKCUT, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil: nonoxenue B Ilepumonnueckoin cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHUE aTOMa, HaXO0XKAEHUE B Npupoae. PU3NYECKHE U XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOHCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepmonuueckoid cucreme xumuueckux isyemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJAeHHUE B npupone. Pusnyeckue U XUMUYECKUE CBOMCTBA
xeneza. Oxkcuapl, ruapokcubl U conu sxkenesa (II) m xenmeza (III), mx cocras, cBoicTBa U
MOJTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3UYECKHMMH CBONCTBAMH,
M3y4YeHHE PEe3yJbTAaTOB KOPPO3WU METAJIOB (BO3MOXKHO HCIIOIB30BaHUE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KaNbIUs U HATPHUs C BOJOHN (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HCCIIEJJOBAaHHE CBOMCTB KECTKOW BOJBI, TpOIEcCcCa TOPEHHs XKele3a B
KUCIOposie  (BO3MOXKHO  HCIOJIB30BAHME  BHJICOMATEPUATIOB), NPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, 1IUHKA, xene3a (I1) u xenesa
(III), memu (1), HaGnroieHUE U OMHUCAHKE MPOIECCOB OKPAIMBAHUS MJIAMEHH HOHAMHU HATpUs,
Kalusl U Kaiblus (BO3MOXXHO HCIOJIh30BAaHUE BUICOMATEPHUAIOB), HCCIeI0BaHNE aM(OTEPHBIX
CBOWCTB THJIPOKCHUAA aJTFOMUHMS U TUAPOKCH]IA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelmme MeTaibl U UX COCTMHEHUSD.

XHUMHS U OKPY/KAIOLIAs cpeaa

BemecTsa u maTepuansl B TOBCEIHEBHOM JKM3HU YEJIOBEKA. be3omacHOe MCIOIb30BaHUE
BEIIECTB M XHMHYECKUX peakiuii B ObITy. [lepBas moMomip mpu XHUMHYECKHUX OXKOTax U
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpesl (MpeaenbHas T0MyCcTUMas KOHIICHTPAIIHs
Benlects, nanee — [1JIK). Ponb xumuu B perieHnu 3K0J0rn4ecKuX MpooieM.

Xumuueckuii IKCnepumenm:

U3ydeHrne o0pa3IoB MaTepHaIOB (CTEKIIO, CTUIABBI METAJIIOB, MOJIMMEPHBIC MATEPHAIBI ).

Mesrcnpeomemnmnuie ceazu



Peanusanus MeXNpPEIMETHBIX CBA3CH MPHU U3yYCHUU XHUMHUHU B 9 Kilacce OCYIIECTBISCTCS
Yepe3 HCIOJb30BaHME KaK OONMX eCTECTBEHHO-HAYYHBIX IOHATHHA, TaK | TOHATHH,
SIBJISIFOIIIUXCSI CHCTEMHBIMH JIJISI OTJICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIC TOHSATHSA: HAy4HbIH (akT, T'MIoTe3a, 3aKOH, TEOPHS,
aHalM3,  CHHTE3,  KiaccHM(uKaims,  MEPUOANYHOCTb,  HAOJIOJCHUE,  IKCIIEPUMEHT,
MO/JICIIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3PQEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®usuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI, HW30TOIbI,
pPaaMOaKTHBHOCTb, MOJICKYJIa, JJIEKTPUYECKUI  3apsa, MPOBOJIHUKH, IOJYIPOBOIHHUKH,
JIMAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKAas pEIIETKA, CIUIaBbl, (U3UYCCKHE BEIMYHMHBI,
CIMHUIIBI K3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunrtes, apixanue, Ouocdepa, dKOCHCTEMa, MHHEPAIbHBIC YI00pEHUS,
MHKPOIJICMECHTEI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

l'eorpadms: armocdhepa, rtuapochepa, MUHEpATBI, TOPHBIC TOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOILJIMBO, BOTHBIC PECYPCHI.

INJMIAHUPYEMBIE PE3YJIbBTATHBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHHS IPOrpaMMbl OCHOBHOTO OOILIEro oOpa3oBaHMs
JOCTUTAIOTCS B X0 00Y4YEeHUsI XMMHUHU B €IMHCTBE YUeOHON U BOCIIUTATEIbHOMN J€SITEIbHOCTH B
COOTBETCTBUM C  TPAAMLMOHHBIMU  POCCUMCKUMH  COLMOKYJIbTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, NMPUHATHIMU B OOLIECTBE MpaBWJIAMU U HOPMaMH IMOBEJICHUS U
CIOCOOCTBYIOT MpoLieccaM CaMOIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALINN 00YYarOIUXCS.

JINYHOCTHBIE pe3yJIbTaThl OTPaXal0T TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPAaCUIMpPEHUE OIbITa IESTEJbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCIINTAHUS:

LIEHHOCTHOT'O OTHOLIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HaCJIeUI0, MOHMMAaHMs 3HAUEHUs XUMHYECKOM HAyKHM B JKM3HU COBPEMEHHOro OOIlEeCcTBa,
CMOCOOHOCTH BIIAJIETh J1IOCTOBEpHON MH(OpMaLUEel O MepeaoBbIX AOCTHKEHHMSX M OTKPBITHUSAX
MHUPOBOW M OTEYECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSAX 00 yCTpOMCTBe
MHpa 1 00IIEeCTBa;

2) rpa:kIaHCKOro BOCIIUTAHUS:

IIPEJICTABICHUS] O COLHUANbHBIX HOPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOILIEHHWM B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO MI0JIE3HOM,
yueOHOMCCIIeI0BATENbCKOM, TBOPYECKOW U JIPYIMX BHAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOW JIEATEIBHOCTH IPY BBIIIOJHEHUH YUEOHBIX, TO3HABATENbHbBIX 33/1a4,
BBITIOJTHEHUM XUMHYECKHX JKCHEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTpPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MpOIlecce 3TOM y4eOHOH AeATeNbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE IIOBEJEHUE M IOCTYNKHM CBOMX TOBAapHUINEH C MO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCJIEICTBUM TIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMS:

MHUPOBO33PDEHUYECKME  NPEICTaBICHHSA O  BEIIECTBE UM  XMMHMYECKOHM  pEaKkuuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HayKHM M COCTaBISIOIIME OCHOBY JUIS
MOHMMAaHMUsI CYIIHOCTM  HAy4yHOHW  KapTUHBl MHUpa, TNPEACTaBICHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS34X YEIOBEKA C MPUPOJHON CPEloil, O poyn
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTHUBBI, HAIPAaBJICHHbIE HA IOJYYEHHE HOBBIX 3HAHMM IO XHUMHH,
HeoOxoauMble 17 OObSICHEHUs HAOJIIOJaeMbIX NPOILECCOB M SIBICHUI, IO3HABaTENbHOIA,
MH(POPMALIMOHHON M YNTATEIbCKON KYJIbTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypOM, AOCTYNHBIMH TEXHUYECKUMHU CPENCTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOY4YeHHMIO W IMO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MIPOCKTHONW M MCCIIENOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIPaBJICHHOCTU M YPOBHs 00y4eHUS B TabHEHIIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbS:

OCO3HAaHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbIii 00pa3 >KW3HM, OCO3HAHUE IOCIEACTBUM M HENPUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOJICHUS aJKOTOJs, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOIACHUS
mpaBmil 0€30MacHOCTU MpH OOpalleHud C XUMHYECKMMH BEIIeCTBAMU B OBITY M peaibHON
KU3HU;

5) Tpy10BOro BOCIIMTAHMSA:

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO podeccuil u TpyJa pa3iMuyHOro poja, yBaXKeHHE K
TpyLy M pe3yjbTaTaM TpPYAOBOM JAEIATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HaHUM 1O XUMHUHU, OCO3HAaHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
MPOJOJKEHHsST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoi mpodeccCuoHambHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATLCS B PO(ECCUOHATIBHON Cpelie;

6) 3K0J1I0rM4YeCKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKH 11€1eCO00pa3HOe OTHOIIEHHUE K MPUPOJIe KaK NCTOYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMs, IOHUMaHUE LIEHHOCTH 370pOBOro M Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MUECKOMY M TICUXMUYECKOMY 37J0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIOJICHHSI MpaBMJl 0€30MacHOTrO MOBEAECHUS MIPpHU paboTe C BEIECTBAMH,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH NPHUMEHSTh 3HaHUS, IOJIy4aeMble NPHU H3YYEHUU XUMUH, JJIs pEIICHUS
3aJ1a4, CBSI3aHHBIX C OKPYXKarolled NPUPOJHON CPEOH, IS MOBBILIEHUS YPOBHS YKOJIOTHUECKON
KyJbTYPBI, OCO3HAHUS TII00ALHOTO XapaKTepa dKOJIOTUYECKUX MPoOIeM U MyTed WX perieHus
IIOCPEACTBOM METOJIOB XMMHH, dKOJIOTHUYECKOIO MBIIIJIEHHS, YMEHUS PYKOBOACTBOBAaThCS UM B
IT03HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLIMAJIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIACTSIOT 3HAYUMBIC A1 (HOPMUPOBAHHS
MHPOBO33pEHUs OOLIeHAYYHbIE TOHATUS (3aKOH, T€OpHUs, MPUHLUII, TUIOTe3a, (akT, cucrema,
npoliece, HKCIEPUMEHT U JIPYTroe.), KOTOPbIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3THX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOM KapTMHE MHpa, U YHUBEpCaJbHbIE yueOHbIEe AelcTBUs (ITO3HABaTeNbHEBIE,
KOMMYHHKATHUBHBIE, PETYJISATUBHbBIE), KOTOpble oOecneynBaroT (HOpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JlorHYecKue AeHCTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHHHM 3HAHMIL:
pacKpblBaTh CMBICT XUMHYECKMX TOHATHUH (BBIAEISATH HX XapaKTepHble IMPU3HAKH,



YCTaHABJIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHIMH), UCIOJI30BATh MOHITHUS 1751 OOBSICHEHUS
OTJENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPUM Ui KIacCHU(pUKALUU
XMMHYECKHUX BEIIECTB M XMMHYECKUX PEaKlUi, YCTaHABIUBATh MPUUNHHO-CIICJICTBEHHBIE CBSI3U
MEXTy 00BEKTaMU U3Y4EHUs, CTPOUTH JIOTUYECKHE PacCyKICHHUS (MHAYKTUBHBIC, IeAyKTUBHBIE,
10 AHAJIOTUH ), AETIaTh BBIBOABI M 3aKIIFOUCHHUS;

yMEHHE MPUMEHSATh B Mpollecce MO3HAHUS MOHATUS (TPEIMETHbIE M METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMBIE B XUMHUHU MOJICJIbHBIEC TPEACTABICHUSI — XUMHUECKUI 3HAK (CHUMBOJI 3JIEMEHTA),
XUMUYecKkas (GopMylia M YpaBHEHHE XHMHUYECKOM pEaKUMd — NpU peleHHH Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4YETOM OSTUX MOJEJIbHBIX MPEACTAaBICHUI BBIBIATH U
XapaKkTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHAYECKHX PEaKUWi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIC CBSI3U U
MPOTHBOPEYUS B H3YYaEMBIX IPOLIECCAX H SIBICHHSX.

Ba3zoBble uccieqoBaTe1bcKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKkKe B KadecTBE OCHOBBI JUIsi (OPMHPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUM;

MpUOOpETEHUE OMbITa MO IUJIAHUPOBAHUIO, OPTraHU3alMM U MPOBEICHUIO yUYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0M IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (HopMyIUpOBaTh OOOOIIECHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIIOBAHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pab6ora ¢ undopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUIOB
1 (OpM TIpe/ICTABICHUS, TTOTy9aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAS JTUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble IM0ocoOus, pecypchl IHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MIPUMEHSTh PA3JIMYHbIE METOJIBI M 3aIIPOCHI TIPU MOMCKE M 0TOOpE MH(OpMAIH
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX IJIsl BHIMIOJIHEHUS YI€OHBIX U TO3HABATENBHBIX 33124
OIpeNIeIEHHOr0 THUMA, MPHOOpEeTeHHe OMbITa B O0JACTH HCIHOJIb30BaHHUA HH(OPMAIIMOHHO-
KOMMYHHUKaTHBHBIX TE€XHOJIOTH, OBJa/IeHNE KyJIbTYpOi aKTMBHOTO HCHOJBb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY TpeICTaBICHUS
nHpOpPMAIIMK W WIIIOCTPUPOBATH pPElIaeMble 3a7addl HECIOKHBIMHA CXEMaMH, JUarpamMMaMH,
Apyrumu Gpopmamu rpa@uku U ©X KOMOUHALIUAMU;

yYMEHHUE HCMOIb30BaTh M AHAIM3UPOBATh B Ipollecce yueOHOM M HccienoBaTeabCKon
JEeSITeTbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIIIICHHOCTH, CEITLCKOTO X03SICTBA U TPAHCIIOpTa
Ha COCTOSTHHE OKPY>KaIOIIe TPUPOJHON CPEJIBI.

KomMyHuKaTHBHBbIE YHHUBepCcaJIbHbIe YUeOHbIe TeficTBUS:

yMEHHUsl 3agaBaTh BONpPOCH (B XoAe Juajora u (WIM) AMCKYCCHH) MO CYILECTBY
o0cyxmaeMoll TeMmbl, (HOPMYyITUPOBaTh CBOM TMPEUIOKEHUS OTHOCHTEIBHO BBITOIHEHHS
MPEeUI0KEHHOHN 33/1a4H;

YMEHUS NPEACTaBIATh MOMyYSHHbIE Pe3yJIbTaThl I03HABATEIBHOM JEATEIbHOCTU B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNaTh TPE3CHTAIMI0 PE3yIbTaTOB BBHIMOIHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPAaTOPHON pPAOOTHI MO WCCIEIOBAHHIO CBOMCTB
BEIIECTB, Y4eOHOTO IPOEKTa);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENbCKON JESITEIbHOCTH MpPU PEIIEHUH BO3HUKAIOIIUX IMPOOJEeM Ha OCHOBE Y4ETa



Oo0IIMX HMHTEPECOB M COTJIACOBAHMS TO3HIMI (0OCYXICHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPJMHALIMSI COBMECTHBIX JACHCTBHIA, ONpe/ieJieHe KPUTEPUEB MO OLICHKE KauecTBa
BBITIOJITHCHHOU PaOOTHI U IpyTHE).

PeryasiTuBHble yHUBepcaIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEIEISTh NN AEATENbHOCTH, IJIaHUPOBAaTh, OCYIIECTBIISTD,
KOHTPOJMPOBATh M NIpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMpAThH
Hanbonee H(QeKTHBHbIE CIOCOOBI pemleHHs Y4eOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIFHO COCTaBJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JIEHCTBUN INpU
BBINIOJTHEHUH 3aJlaHuil ¢ Y4ETOM TMOJY4YeHHs HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEaKIUAX, OICHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yJibTaTa 3asBJICHHON IENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3aJaHU.

NPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB II0 OCBOCHHUIO O0SA3aTEIBHOTO COACpIKAHMS,
YCTAaHOBJICHHOTO JaHHOW (QeaepalibHON pabodeid MporpaMMoil, BBIICISIOT: OCBOCHHBIC
00y4aroIMMHUCS HAy4YHBIE 3HAHUS, YMEHUS M CIIOCOOBI JIEHCTBHH, CcHenu(HUUecKue s
npeaMeTHor obmactu «XUMHSDY, BHABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpPIIpETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CHUTYaIUsX.

K koHny obyuenust B 8 kjacce mpeiMeTHble pe3yJsibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHUM: aTOM, MOJEKYJa, XUMUUYECKHIM
JJIEMEHT, [POCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOJAHAs H
HEOJIHOPO/HAsI), BaJCHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJEKYJspHas macca,
KOJIMYECTBO BEIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JA0JII XUMHUYECKOTO
JJIEMEHTAa B COEAMHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJlb,
ANEKTPOOTPHULATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKasi peakiysl, KiiaccuuKamus
PeaKIMii: peakui COeANHEHHs], peaKIUK pa3IokKeHUs, PEaKIIMU 3aMEeIeHUs, PeaKkIuu
0o0MeHa, 9K30- ¥ SHJ0TEPMUYECKHUE PEAKIIMH, TEIIOBOM 3P HEKT peaklny, siApo aToMa,
ANIEKTPOHHBINA CIIOM aroma, aToMHas OpOuTanb, pajuyCc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAs ¥ HENOJISIpHAs KOBAJCHTHAs CBsS3b, WOHHAS CBS3b, MOH, KATHOH, aHWOH,
pacTBop, MaccoBast 10Js BellecTBa (MPOLIEHTHAsI KOHIIEHTPAallusi) B pacTBOPE;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKMX MOHATHH W NPUMEHATh 3TH
MOHATHS TIPU ONMCAHUH BEIIECTB U MX MPEBPALICHHN;

® CIIOJIb30BAaTh XHUMHYECKYI0 CHUMBOJIMKY Ul COCTaBlieHUS (GOpMyJl BELIECTB H
YpPaBHEHNH XUMHUYECKHUX PEAKIINN;

® ONpeneNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHMSX, CTENEHb
OKHICTICHHS DJIEMEHTOB B OHWHAPHBIX COCAMHEHUSX, TNPUHAUICKHOCTh BEIIECTB K
onpefeNéHHOMY KJlaccy COEQUHEHHM 1o ¢opmyiaMm, BHA XHUMHUYECKOH CBSI3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTAaHUUECKUX COCTMHEHUSX;

e packpsiBaTh cMbich Ilepuonnyeckoro 3akona JI. Y. MenzaeneeBa: N1€MOHCTPUPOBAThH
MOHMMaHHE TEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT HX
nojoxkeHuss B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXpPAaHEHHsS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTapo;

® ONUCBHIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XMMHAYECKHX 3JIEMEHTOB: Pa3NIMyaTh MOHITUS «TJIaBHAs moAarpymmna (A-rpynmna)» u
«mobounass moxarpynmna (b-rpymma)», Mameie W OOJBIIHE TMEPUOABI, COOTHOCHTH
o003HavYeHUsI, KOTOpble UMetoTcsl B Tabnuue «lleproguueckast cuctema XUMHUYECKUX



anementoB J[. 1. MenzeneeBa» ¢ YKMCIOBBIMU XapAKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (cocTaB M 3apsal sApa, o0llee YHUCIO JIIEKTPOHOB U
pacnpezesieHre UX Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHMYCCKNUEC BCUICCTBA, XUMHYCCKUC
peakuuu (10 YHUCIy W COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY
sddexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  IOATBEP)KJas  ONHCAHME IMPUMEPAMHU  MOJEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

MIPOTrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKUX HpeBpameHm”I B Pa3JIMYHBIX YCIIOBUAX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JOJTEI0 XMMUYECKOTO AJIEMEHTA 10 (hOpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHYECKON PEAKIIUU;

MNPUMCHATH OCHOBHBIC OICpaluu MBICIIUTEILHON ACATCIIBHOCTH — aHAJIN3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHNe, CHCTEeMAaTU3allNI0, KIACCU(UKALIMIO, BBISIBICHUE MPUYUHHO-
CIICACTBCHHBIX CBI3El — AJI1 U3Yy4YCHUSA CBOMCTB BCIICCTB U XHUMHNYCCKUX peaKuMﬁ,
€CTECTBEHHO-Hay4YHbIE = METOAbI ~ TO3HAHUS  —  HaONIOJIeHHWe,  U3MEpEeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH );

clie[oBaTh MpaBHJIaM TMOJb30BAHUS XUMHYECKOH TMOCyI0il U  1abopaTopHBIM
o0opy/soBaHUEM, a TaKXKe MpaBHJIaM OOpaIEeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKLHSAMHU IO BBITOTHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOTYyUYEHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOANTh XMMHUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIIbIO HHANKATOPOB (JIakMycC, peHoI(TalenH, METUIIOPAHK U APYyTHE).

K koHy oOydenust B 9 kiacce nmpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XMMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIAa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiiy, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, FJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMAIUS, pEeaklUd HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHe, oOpaTHUMble U HEoOpaTUMbIE pEaKIH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHME€ M BOCCTaHOBJIECHHE, AIJIOTPONUs, aM(OTepHOCTh, XMMHYECKas CBS3b
(koBaJIeHTHasl, HMOHHAs, MeETaJUIMYecKas), KpUCTalinyeckas pemérka, Kopposus
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEAKUWH, NPEIEIbHO JOIMyCTHMas
koHueHTpauus [1/IK BemecTsa;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHSI TIPU OMMCAHUU BEIIECTB M UX IPEBPAICHHI;

HCIIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJIi COCTaBieHUS (GOpMyJ BEUIECTB H
YPaBHEHU XUMHYECKUX PEAKIIUN;

ONpEAENATh BaJCHTHOCTb M CTENEHb OKUCJIEHHS XUMHUYECKMX JJIEMEHTOB B
COCIUHEHMAX PaA3IMYHOIO COCTaBa, INMPUHAMICKHOCTh BEUIECTB K OIPEACIEHHOMY
KJIacCy COEAMHEHUH Mo (opMmynaM, BUA XUMHUYECKOW CBA3M (KOBAJICHTHAas, MOHHas,



METAJUINYeCKas) B HEOPraHMYECKUX COCOUHEHHUAX, 3apsii HMOHA MO XUMHYECKOH
bopmyIe, Xxapakrep cpelbl B BOJAHBIX PAacTBOpax HEOPraHWYECKUX COEIMHEHWH, THUII
KPUCTAJUINYECKOH PeIETKN KOHKPETHOTO BEILECTBA;

packpsiBaTh cmbici llepuoauyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMCHIBATH U XapaKTepu3oBaTh TabunuHyto (opmy lleproauueckoi
CUCTEMBl XMMMUYECKHUX ODJIEMEHTOB: pa3nyaTh IOHATUA «rJaBHas noxarpynna (A-
rpynmna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», Manble W OONbIINE TEPHOMBI,
COOTHOCUTb 0003Hau€HHs, KOTOpblE HMEIOTCS B IMEPUOJMYECKOW Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHsSI aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCIo JIEKTPOHOB U pacIpeieIeHUue UX 10 JIEKTPOHHBIM CIIOSM),
OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB JJIEMEHTOB H HX
COEZIMHEHUIl B mpejenax MajblX MEepHOJOB U INIaBHBIX MOATPYMI ¢ yUYETOM CTPOEHUS
UX aTOMOB;

KIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUYECKHE
peakiuu (110 YMUCIy U COCTaBYy YUYacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3¢ exTy, 10 U3MEHEHHUIO CTENIEHEH OKUCIECHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOHmIME W cHenu(UYecKrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPXK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

COCTABJIATh YPABHEHUSI SJICKTPOJIUTHUYECKOM JUCCOUMALIMU KHUCIIOT, LIEJIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakUuil MOHHOIO OOMEHa, YpaBHEHUs peaKIuid,
MOJTBEPKJAIOUINX CYIIECTBOBAHHME T'E€HETHMYECKOW CBSI3M MEXIY BElECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHMS, BO3MOXHOCTHU
MIPOTEKAHNS XUMHUYECKUX MPEBPAILlEHUH B Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MAacChl BEILIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO 3JIeMeHTa 1o (GopMyJie COeAMHEHNSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peaklny;

coOnofaTh TMpaBWia TOJNb30BAaHUS XHMMHUYECKOM TMOCyIoM H  J1abopaTopHBIM
o0OpyJIOBaHUEM, a TaK)Ke MpaBHUa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKIMSMHU TIO BBITOJHEHUIO Ja00PaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYECHHUIO
1 COOMPaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIEKHUCIIOTO Ta3a);

IIPOBOAUTH PEAKIMH, TOATBEPKIAOIINE KAaUYECTBEHHBI COCTaB Pa3jMYHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpoMHI-, HOOUA-, KapOoHaT-, ¢docdat-,
CWIIMKAT-, Ccylnb(ar-, THAPOKCHA-UOHBI, KATUOHBl aMMOHHMS U HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON ACSITEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O0O0OOIIEHHEe, CHCTEMAaTU3aLUIO, BBISABICHHE NPUUYNHHO-CIEICTBEHHBIX
CBS3€M — JUIsl M3y4YEHUS CBOMCTB BEIIECTB MU XMMHYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HAHUS — HaONIOJIeHHe, H3MepeHHe, MOJEIHUPOBaHNUE,
JKCIIEPUMEHT (peanbHbII u MBICJIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u dJIeKTPOHHBbIE (HU(pPOBBIE)
n/n TeM NMPOrpamMMbl Bcero Kontpo.nuere Mpakrieckue o0pa3oBaTebHbIE pecypChl
padoTbI padoTbI
Pa3nes 1. [lepBoHaya/ibHbIe XUMUYECKUE MOHATHS
Xumusa — BakHas 00J1aCThb
L1 €CTECTBO3HAHHS U 5 0 ) bubmnoreka IIOK
MPaKTUYECKOU JESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeIIoBeKa
12 BemecTBa 1 xumnueckue 15 1 0 bubmnoreka IIOK
peakuuu https://m.edsoo.ru/7t41837¢c
Wroro no pazneny 20
Pasnen 2. BaxkHelinmue npeacTaBuTe/ M HCOPraHMYeCKUX BelleCTB
71 Bosnyx. Kucnopon. [lonsitue 6 | 0 bubmuoreka [JOK
00 okcumax https://m.edsoo.ru/7t41837¢c
29 Bonopoa. ITonstue o kucimorax g 1 1 bubmuoreka [JOK
1 COMSX https://m.edsoo.ru/7t41837¢c
3 Bona. PactBopsl. [lonsTue 06 5 | | bubmuoreka [JOK
OCHOBAHHSAX https://m.edsoo.ru/7t41837¢c
4 OCHOBHBIC KJIaCCHI 1 1 1 but6mmorekxa [IOK
HEOPraHMYECKUX COeTMHEHNUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. llepuoauveckuii 3akon u [lepuoagnueckas cucrema xumudeckux 3jiemeHToB JI. M. MenneneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN



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

Ilepronnueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMH4YEeCKHX 3eMeHToB J[. U. 7 bromorexa LIOK
https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue
aToma
2| O ; bimmorera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIH
Hroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 1O 68
[TPOTPAMME
9 KVIACC
KounyecTBo 9acoB DJIEeKTPOHHBbIE
No 1/t HaumenoBaHue pa3aesioB U TeM Komrponbmsie | Tpasruseckue (uudposbie)
NMPOrpamMMbI Bcero o0pa3oBaTesbHbIE
padoThI
pecypcsbl
Paspnen 1. BemecTtBo M XMMHYECKHE peaKIul
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3JIeIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa [JOK
peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS TUCCOLHAITHUA. 2 | bubnuoteka [JOK
XVMHYECKHE peaklii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 2. HemeTa/ibl M UX cOeIMHEHUS

21 OO6m1as xapaKTepUCTHKA XUMUYECKHUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorens https://m.edsoo.ru/7f41a636
- O6mas Xapill(iflsz/ICTI/IKa ngnquK?x ] BuGmorexa LOK
' DIICMEHTOB “TPYHHEL T-epa H ee https://m.edsoo.ru/7f41a636
COCIMHEHUS
. O6mas Xapi;iepHCTHKa ZHMHH;CKI;X ; BuGmorexa LOK
. aneMeHToB VA-rpynmbl. A3ot, pochop u ux hitps://m.cdsoo.ru/7f41a636
COCIMHCHUS
. O6mas Xap?i(]’IZpI/ICTI/IKa XSI/IIMI/I‘-ICCKI/IX . BuGmorexa LOK
' DIICMEHTOB “TPYHIIEL SHIEpORH https://m.edsoo.ru/7f41a636
KPEMHUU ¥ UX COCITUMHCHUS
Wroro no pazneny 25
Pa3nes 3. MeTa/liibl M X COeIMHEHUSI
31 06 . ATIOB 4 bubmnoreka IIOK
’ HHe CROMETRA METATIO https://m.edsoo.ru/7f41a636
30 B . 16 bubmuoreka [{OK
. QKHEUIITNE METAJUTBI U UX COCTUNHCHHUS hitps://m.cdsoo.ru/7f41a636
Hroro no pasaeny 20
Pa3nes 4. Xumus M OKpyxkamomas cpeaa
41 B cxa 3 bubmuoreka [{OK
. BEK
eIIeCTBa U MaTePHAIIbI B XKU3HU YEJIO hitps://m.cdsoo.rw/7f41a636
Hroro no pasaeny 3
bubnunorexa LIOK
PesepBHOE Bpemst 3

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

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE IIJIAHUPOBAHUE
8 KJIACC
No KounyecTBo yacoB Jara JyieKTpOHHBbIE U POBbIE
, Tema ypoka Konrtpoabubie | IIpakTnyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3yYeHUS
padoThI padoThI pecypchbl
1 IIpeamer xumuu. Pons xumuu B 1 0 0 bu6nmmoreka [IOK
JKU3HU YelloBeKa. Telia U BerecTsa https://m.edsoo.ru/ff0d210c
) IlonsaTne o MeTo1ax MO3HAHUA B 1 0 0 bu6nmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «[IpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
UYuctele BeniecTBa 1 cMecu. CriocoObl
4 pa3z[eneHH;H cMmecei 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0d26ca
(mpodeccust mabopaHT)
[TpakTrueckas padora Ne 2
5 «Il’ja3zleneHHe calzeceﬁ (Ha mpumepe 1 0 1 Bubamorexa [OK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBapEHHOM COJIN)»
bu6nmoreka [IOK
6 ATOMBL H MOJIEKYIEI ! 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU ) 0 0 bubmuorexa [JOK
(CUMBOJIBI) XUHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u CloXKHBIE BElIECTBa 1 0 0 bromorexa [OK
https://m.edsoo.ru/ff0d2a6c



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
https://m.edsoo.ru/ff0d2a6c

bubmuorexa [JOK

) AATOMHO-MOIICKY IPHOE yHieHHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BelIeCcTB. XUMHU4ecKas popmyIa. bubmumoreka [IOK
BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTENBbHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c¢
2 MaccoBasi 10J151 XHMHUYECKOTO bu6mmoreka [IOK
9JIEMEHTA B COCAMHEHUH https://m.edsoo.ru/ff0d350¢
13 KommaectBo BemecTBa. MoJib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bu6mmoreka [IOK
XUMHUECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMHYECKHUX PEeaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MAaCChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brranciienus KoIm4ecTBa, MacChl
17 BELIECTBA 110 YPaBHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanus XuMuaeckux
18 peaxung (COCL;[I/IHCHI/ISI, pa3oKeHus, Brbmiorexa LIOK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIil-
19 SHIIUKJIONEINUCT. O606yH16HI/Ie Hu bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAaHUH
20 KonTponbnas pabora Nel mo teme bubnmnoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BeriecTBa 1 XUMHUECKUE PEAKIIMI

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucnopong — aneMeHT u

bubmuorexa [JOK

21 npocroe BemiectBo. O30H https://m.edsoo.ru/ff0d448e
(mpodeccust F3xoIIOT)
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmorexa IOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoObl MoJly4eHus: KUCiaopoJa B

” 1a00paTOpPUX U POMBIIUIEHHOCTH. bubnnorexa [HOK
[Tpumenenne kuciopoaa https://m.edsoo.ru/ff0d497a
(mpodeccust aHATUTHK)

TemnoBoit 3 pext xummaeckon

24 peaxkuuu, MoHsATUE O bubnnorexa [HOK
TEPMOXUMHUYECKOM YpaBHEHUH, SK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUYECKUX PEAKLIUIX
Tonnuso (HedTh, yroiab U METaH).

’5 3arpsi3HeHue BO3/IyXa, CIOCOObI €ro bubnnoreka [JOK
MIPEIOTBPALLECHHS https://m.edsoo.ru/ff0d4c4a
(mpodeccust HeDTIHUK)

IIpaxkTueckas padora Ne 3 mo Teme
26 «I?IonyquHe u I:061/1paH1/Ie Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/a, U3y4YE€HHUE er0 CBOMCTBY»

7 Bonmopon — anemeHT u npocToe bubnnorexa [JOK
BeniecTBo. Haxoxaenue B mpupose https://m.edsoo.ru/ff0d4dd0

)% DOU3NIEeCKre U XUMHUYSCKHE CBOMCTBA bu6mmorekxa [IOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonsiTHE O KUCHOTAX U COJISIX bubmuorexa [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

Cnoco0bl noTy4eHus BOAOpoJia B

bubmuorexa [JOK

30 nabopatopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «I?IonyquHe " IC)OGI/IpaHI/Ie BOJIOpOJA Bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
U3yUYCHHE €T0 CBOIMCTBY
0 ModsipHbIii 00BEM ra30B. 3aKOH bubmumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenust o0b€Ma, KOIU4eCTBa
33 BEILIECTBA r'a3a MO €ro M3BECTHOMY Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Boruncnenus 005EMOB ra3oB 10
34 YPaBHEHUIO PEaKIMU Ha OCHOBE Bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOLICHUI I'a30B
35 du3nyecKre U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 Cocras ocHoBanuii. [Tonsitue 06 bu6mmoreka [IOK
MHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopHTenb.
37 Haceimensple 1 HeHachIILIEHHBIE bu6mmoreka [IOK
pacTtBopsl. MaccoBast 10JIs1 BELLIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTruyeckas pabora Ne 5 o Teme
«IIpuroTtoBiieHnE pacTBOPOB C bubnnorexka [JOK
38 . . .
orpeIeNIEHHON MacCOBOM 1oeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 KonrtponbHas padota Ne2 o teme bubnnorexka [JOK

«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcupl: cocTaB, Kilaccupukanus,

bubmuorexa [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHU4YECKUE CBOMCTBA
41 KI/ICJI};)THLIX OCHOBHBIX 1 Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
OcHoBaHHUS: COCTaB, KJIaCCH(PHUKAIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnune u XuMu4eCKe CBOWCTBA bubnnorexa [HOK
OCHOBaHHA https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, Kiraccuukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuenue u XUMHYECKUE CBONCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBI;)HICL)JI}III)CHI/IH XI/IMI/I‘szKI/Ie Brbmiorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padbota Ne 6. Pemienue
47 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
I'eneTnueckas CBSI3b MEXIY
43 KJIaCCAaMH HEOPraHUYECKUX bubnnoreka [JOK
COeAMHEHUI https://m.edsoo.ru/00ad9a50
(mpoceccust nHXEHEP-TEXHOIIOT)
49 O06o00meHre B cUCTeMaTH3aIUS bu6mmorekxa [IOK
3HaHUN https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padorta Ne3 no teme bubnnorexka [JOK

"OcHOBHBIE KJIACChl HEOPTaHUYECKUX

https://m.edsoo.ru/00ad9¢ela
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coequHeHnin"

[TepBrie mombITKH Kiaccuukanuu

51 XHMHUYECKUX 2JIeMEeHTOB. [ToHsITHE O Bu6mnorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
5 Ilepnonnueckas cucrema bubmumoreka [IOK
XUMUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/00ada52¢
Menneneena
53 [Iepuopl, rpynibl, HOATPYIIIbI Bubnnorexa LOK
https://m.edsoo.ru/00ada52c
Crtpoenue aromoB. CocTaB aTOMHBIX
54 SII[GI:)p. H3oTonbr bubmmorexa LIOK
https://m.edsoo.ru/00ada342
(mpodeccust aTOMIIHK)
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aT(f)MOB 3JIeMeHT§B Ilepronnueckoi Bubnuorexa LIOK
https://m.edsoo.ru/00ada6bce
cuctemsl /. 1. Menneneena
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €ro MOJ0KEHUIO B bu6mmoreka [IOK
[lepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneesa
3unauenue [lepuoauyeckoro 3akoHa
JUTSL Pa3BUTHS HAYKHU U TIPAKTUKH. J].
N. MenneneeB — y4€HbIN, I1e1aror U bubnnoreka [JOK
57
rpaxaanuH. KontponbHas pabota https://m.edsoo.ru/00ada96e
Ne4 " Ctpoenue aroma.
[Tepnonnueckuit 3akon"
58 DNeKTPOOTPULATENILHOCTh aTOMOB bubnnorexka [JOK

XUMHNYECKHUX IJIEMECHTOB

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK
59 HNonnas xumuyeckas CBsI3b 1 0 0 hitps://m.edsoo.rw/00adac34
60 KoBanenTtHas nosnsipHas Xumuyeckas | 0 0 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossapHas | 0 0 bubmuorexa [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH, oKHciIeHIs ! 0 0 https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 0 0 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKucauTe 1 BOCCTAHOBUTEIHN 1 0 0 hitps://m.edsoo.r/00adb076
65 ffcof;ﬁgﬁﬁzZﬁfﬁiﬁiﬂiﬁlﬁfw 1 1 0 Bubmiorexa LIOK
By https://m.edsoo.ru/00adb486
66 PesepubIil ypok. O60011eHIE 1 | 0 0 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUM https://m.edsoo.ru/00adb33c
bubnuorexa [JOK
67 HToroBast KoHTposbHas paboTta Ne 6 1 1 0 hitps-/m.e ds;_(I). 1/00ad9ch?
68 PesepBubIil ypok. O60011eHIE 1 | 0 0 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1IO 68 6 6
I[TPOT'PAMME
9 KVIACC
No KounvecTBO 9acoB Jara DJieKTPOHHBbIE I (POBbHIE
i Tema ypoka Beero Kontpoabneie | Ilpakrnyeckue S — o0pa3oBaTe/bHbIE
padoTbI padoTsI pecypcsbl
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[Iepronrueckuit 3aK0H.
[Iepuoanueckas cucrema
XUMHYECKHX dj1eMeHToB []. 1.
Meunneneena

bubnunorexa LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU

bubnunoreka LIOK

2 CBOWCTB XI/I}\/II/I‘-IGCKI/IX AJIEMEHTOB hitps://m.edsoo.r/00adb6b6
NEPBBIX TPEX NEPUOJIOB
3 Kitaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMu4eckou CBA3U U THIEI bu6nunorexa LIOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo teme
5 «IToBTOpEHue n yrirydneHue
3HAHUN OCHOBHBIX Pa3J/IeNIOB Kypca
8 kacca»
Knaccudukanms xuMmudecknx bubmuoreka [IOK
6 y
peaKIuii Mo pa3aTuYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 peaKunH. Homfme 0 TOMOT'€HHLIX U bubmmorexa OK
https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIHSIX
ITonsiTHe 0 XMMUYECKOM
aBHOBecHH. DaKTOPHI, BIUSIOIINE
8 ga CKOpPOCTh XHMHqSCKoﬁ peaKIIIIII/H/I buGmmorexa [OK
https://m.edsoo.ru/00adc28c
1 TIOJIO’KEHUE XUMUYIECKOTO
PaBHOBECHSI
9 OKHCITUTENBHO- bubnuotexa [JOK
BOCCTAHOBUTEJIbHbBIE PEAKIIUN https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPOIUTHUECKON bu6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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JUcCcoluralnuu. CunbHbIe U cl1a0bie

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

AIIEKTPOJIUTHI
11 HoHHbIe ypaBHEHU peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
b OCHOBAHMU B CBETE MPEACTABICHUI bubmuorexa [{OK
00 JIEKTPOJIUTUYCCKON https://m.edsoo.ru/00add5dS8
JIACCOIUAIIAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MpeACTaBICHUM 00 bubnrorexa LIOK
. https://m.edso0.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOITUAITIT
14 [ToHsiTHE O TUIIpOIH3E CONEH bubmorexa [IOK
https://m.edsoo.ru/00add9d4
5 O0001IeHNEe B CUCTEMaTH3 AL bubnuorexa [{OK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «5€HICHI/IG BKCHpepl/IMeHTaJ'IBHI)IX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1aD»
KonTpoabnas padora Ne2 o teme
17 «OIIEKTPONIUTHYECKAS bubmuoreka [IOK
JHCcconnanus. XMuMHYCCKUE https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
OO0mas XapaKTepruCTHKA TaJIOTeHOB.
18 anl\lalnqecfne CBI())ﬁCTBa Ha [puMepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
XJI0pOBOAOPOA. ?OJ‘IHH&H KHCIIOTA, Butmorexa LIOK
19 XUMHUYECKHE CBOWCTBA, Oy4eHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00adel104
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[IpakTuueckas padora Ne 2 o Teme

20 N N bu6nunorexa LIOK
«ITomyuyeHnue constHON KUCIOTHI,
y . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brraucnenus o ypaBHEHUSIM
21 P . bubnunorexa LIOK
XUMHUYECKHUX PEaKIUi, eCITH OJTUH
peardt A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30bITKE
” OO6m1as xapakTEpUCTHKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpymnmst https://m.edsoo.ru/00ade64a
AJTOTpOITHBIC MOAM(DUKAIIUHU CEPHI.
Haxoxnenue ceprl u e€ Bbu6mmoteka [JOK
23 .
COCTMHEHUH B MPUPOJIC. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBo10pOI, CTPOCHHUE,
24 o POBOZOPOL, CTp bubnunoreka LIOK
W3UYECKUC U XUMUICCKHEC
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunpl cepel. CepHast KHCIIOTA,
’5 o AART CEP P bubmmoreka IIOK
W3WYECKUE U XUMUYIECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IMPOMBIIIICHHOTO CTI0c00a
MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubmuoreka [IOK
26
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIoIIeH cpebl
COCTMHEHUSIMU CEPhI
7 Brruncnenne MmaccoBoit 101 but6mmorexa [IOK
BBIX0/1a IPOJYKTa peakuu https://m.edsoo.ru/00adec8a
)% OO0mas XxapaKTEepPUCTHKA DJIEMEHTOB bubnuotexa [JOK

VA-rpynmnsl. A30T,

https://m.edsoo.ru/00adeeab
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pacrpocTpaHeHHe B IPUPOJIE,
¢du3nvecKkrne 1 XUMHYECKHE
CBOIICTBa

AMMHaK, ero GpusnuecKue u

bubnunorexa LIOK

29 XUMHYECKHE CBOMCTBA, ITOJIyYEHUE hittps://m.eds0o.ru/00adf004
U TIpUMEHEHUE
[TpakTudeckas padora Ne 3 mo Teme

30 (<§0queHHe al\fMI/IaKa U3y4eHUe Bubmmorexa HOK

. ’ https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A30THas KUCIIOTa, €€ PU3HUECKHUE U bubnnorexa [JOK
XUMHUYECKHE CBOHCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 yaoopenuit. XumMuueckoe ’ bubmorexa [OK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH cpeibl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (poc:f))og))Haﬁ KI/ICHJIE)Ta ?I)I/il/lflec):l(l/le u bubmmorexa LIOK

L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Ucnonb3oBanue gpocharos B

34 KAaueCTBE MUHEPAIBHBIX bubmmnoreka HOK
yaoOpeHul. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
IPUPOJIHOM cpenbl pochaTamu
Yrnepon, pacrpocTpaHEHHE B

35 npnpﬁ;el, E)mnrileclee " bubnmorexa LOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOWCTBA
36 Oxkcuapl yriiepoaa, ux Gu3ndecKue bubnuotexa [JOK

U XUMHYECKHE CBOMCTBA.

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



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

DKOJIOTUYecKre mpoodIeMBbl,
CBSI3aHHBIE C OKCUJIOM YIJIepoJa
(Iv)

37 VronpHas KHCI0Ta U €€ COJIN buomorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 no Teme
"IlosrydyeHune yrieKuciioro rasa. Bu6mumoteka [JOK

38
KadectBenHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1uoH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpfaHquCKHX BEIIIECTBAX KaK O brbmmorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIIepoa
40 Kpemuuii u ero coeiuHeHUs brbmmorexa [OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

41 Pemenne sxcniepuMeHTaNbHBIX bubmmnoreka HOK
3a7a4 o teme «BaxkHeimme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUSD)

KonTponbHas padora Ne3 mo teme
42 <<BaX<r;I€ﬁMHe erMeTaJ'IJ'[I)I U UX bubamorexa LOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHX AJIEMEHTOB —

43 MeTauI0B. MeTammndeckas CBsI3b U but6mmorexa [IOK
METAJIIINYECKas KpUCTasIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METaJIJIOB

44 XuUMHUYECKHe CBOMCTBA METAJLIOB. but6mmoreka [JOK
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DIIEKTPOXUMUYECKUN PSIJT
HaIPsHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156

O061me crnocoObl MoTydeHUst
MeTtaiuioB. CriiaBel. BeranciaeHus

45 10 YPABHCHHSIM XUMUYECKIX bubmmorexa LIOK
. https://m.edsoo.ru/00ael 156
peaKkuui, eciii OJNH U3 PEarcHTOB
COJICPXKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB bromiorexa LIOK
https://m.eds00.ru/00ael1278
bubnuoreka [IOK
47 [enosmbie MeTanE! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCHIBI HATPUS U bubmmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[lenoyHo3eMeNIbHBIC METAIIITBI — bubnuorexa [{OK
KaJIbIIMA ¥ MarHuu https://m.edsoo.ru/00ael5e8
50 BaxHeliime coefMHEHNUS KaabIUs bubmorexa OK
https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATHU3AIINA
3HAHUH
5 JKEcTKOCTH BOJIBI M CITOCOOBI €€ bubmmoteka IIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTrueckas padbora Ne 6 mo Teme
53 ")IIZéCTKOCTB BOII)[LI 1 METOJLI €€ bubmorexa OK
| https://m.edsoo.ru/00aelaed
yCTpaHEHUs
. bubnmnorexa LIOK
>4 AiomHHnil https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBa OKCHIA U bubmuoteka [IOK

THUAPOKCHUA

https://m.edsoo.ru/00aeclc64
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bubnunoreka LIOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuUbl, TUIPOKCUIBI U COJIA bu6nmorexa [IOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O606IHGHI/IG U CUCTEMATHU3ALNA
3HAHUH
[TpakTrueckas padota Ne 7.
59 Penrenune skcnepuMeHTAITbHBIX bubmmoreka [JOK
3a/1a4 1o teMe «BaxHelme https://m.edsoo.ru/00ae3de8
METAJIIBI ¥ UX COCITMHCHUSD)
Brruncnenus o ypaBHeHUAM
XUMHUYECKHUX PeaKIHii, eCIi OJUH
60 U3 PEareHTOB JIaH B U30BITKE WU bubmmoreka [JOK
COJICPIKUT MPUMeCH. Brrurncienus https://m.edsoo.ru/00ael1750
MacCOBOH JI0JIH BBIXOJIa MPOYKTa
peaKIyu
61 O06o011eHne U cucTeMaTH3aIus
3HAaHUH
KonTpoabnas padora Ne4 o teme
62 «Baxxuenme MeTamIbl U UX
COCIIMHCHUS
63 BemecrBa u maTepuansl B bu6nmorexa LIOK
MOBCETHEBHOM KMU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arpsI3HEHHE bu6muoreka [JOK
OKpY’KaloIIen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn bu6muoreka [JOK
9KOJIOTMYECKHX MPpodsieM https://m.edsoo.ru/00ae4270
66 Peseprubrit ypok. O600111eHIE H bubnuoteka [IOK
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cUcTeMaTu3alus 3HaHU!

https://m.edsoo.ru/00ae0d0a

67 Peseprublit ypok. O600IeHne 1 1 Bu6mumoteka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O600mIeHnE U | Bu6muotexa [JOK
cHCTEeMaTH3alus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

e Ta6puensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 8 knacc. M.: IIpocBemenue,
2020

e Tabpuensu O.C., Octpoymos U.I'., CrankoB C.A. Xumus. 9 knacc. M.: [IpocBemienue,
2021

METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoteka [IOK
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