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MNOSACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma yueOHOro mnpeamera «XHMHS» Ha YPOBHE OCHOBHOIO OOIIETO
0o0pa3oBaHHMsl COCTaBJI€HA HAa OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHs (enepaibHOU
o0pa3oBaTebHOW MpPOrpaMMbl OCHOBHOTO oO0Imiero oOpa3oBaHus, mpeactaBieHHbIX B OI'OC
00O, B cooTBeTCTBUH ¢ (heaepanbHOii paboueii mporpaMmoit o y4eOHOMY MpeaMETY « XUMUS»,
a TaKke Ha OCHOBE (efiepaibHON pabouell mporpaMMbl BOCITUTaHMSL.

[Iporpamma mo XuMmMuM Ja€T NpeACTaBICHHE O IENAX, OOIled cTpareruu OOy4YeHHs,
BOCIIUTaHUS M pPa3BUTHA OOYyYarOIUMXCS CpPeACTBaMHU Y4eOHOro IpeaMeTa, YCTaHaBIMBAeT
00s13aTeNIbHOE TPEAMETHOE COZIEepKaHKe, MPeTyCMaTPUBAET paclipe/ieieHue ero mo kjaccaM u
CTPYKTYPHUPOBaHHUE TIO pa3aesiaM M TeMaM MPOrpaMMbl IO XUMHH, OTIPEACISIET KOJTHYECTBEHHBIC
U Ka4yeCTBEHHbIC XAPAKTEPUCTHKH COAEP)KAHUS, PEKOMEHIYEMYI0 IIOCIEJ0BATEIbHOCTh
U3yUYEHUs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOTrOo
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOXKHOCTH MpeaAMeTa JUis
peanusanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 00pa30BaTeNIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIETO 00pa3oBaHus, a TAKKe TPEOOBaHUH K pe3yJibTaTaM 00yYeHUS XUMHH
Ha YpOBHE Leled M3ydeHus TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IO3HABaTEIbHOM
JeSITeTLHOCTH 00YUaIOIIEerocs IO OCBOCHUIO YUEOHOTO CO/IEPIKAHUSL.

3HaHUEe XUMHUH CIYKHUT OCHOBOW [T (POPMUPOBAHMSI MEPOBO33PEHHS 00YYaIOIETOCS, €T
IpEeICTaBICHUI O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
NPECTaBICHUS O B3aUMOINPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLIUMY BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00anbHBIX TPOOJIEM YCTOHYMBOTO pa3BUTUSL 4YEJOBEUECTBA — CBHIPHEBOMH,
YHEPTEeTUYECKOM, THIIEBON U KOJIOTUIECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaqu3alii BO3MOXHOCTEW M caMopa3BUTHs U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIHNOHATbHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JEesATeTbHOCTH, OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk U B
npodecCHOHATBLHOMN 1eATeIbHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3MJIA1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUA
€CTECTBEHHO--HAayYHOU TPaMOTHOCTH 00yYarOLINXCS;

crocoOCTBYeT ()OPMUPOBAHMIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHOHAYUYHBIM
3HaHUSM, K TPHPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B O3KOJOTMYECKOE OOpa3oBaHHE
oOyyJaronuxcsi.

JlaHHble HampaBieHHs B OOyYeHMM XUMHM 00€CIEeYMBAIOTCS CHELM(UKON coaepixaHus
yu4eOHOro npeaMeTa, KOTOPbIM SBISETCS MEJarorndeckd aJanTHPOBAaHHBIM OTpakKeHUEM
0a30B0Oil HAYKH XMMHHU Ha OTNPEACTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMS OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIKUMHUCS CUCTEMBI IEPBOHAYAIBHBIX NOHATHI XMMHUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHSATHIH OPraHUYeCKON XUMHH.

CrpykTypa copaepkaHHUsl MPOrpaMMbl 10 XUMHH C(HOPMUPOBAHA HAa OCHOBE CHCTEMHOI'O
noaxoja K e€ mzyudeHuro. CopepxaHue CKIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuUMHuYecKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIUILY MOCJIEJOBATEILHOTO PAa3BUTHUSA 3HAHUM Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN Pa3HOTO YPOBHSL:



— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTaBICHUN 00 ANEKTPOTUTHUECKON AUCCOIHAIINH BEIIECTB B PAaCTBOPAX.

TeopeTnueckne 3HAHUS pPacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YpPOBHA K JApyromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue MporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO IPEACTABICHUS O
XUMUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3yuenue xumun
NPOUCXOAUT C TMPHUBJICYEHHUEM 3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knaccel» u «PuU3nKa. 7 Kj1accey.

[Tpu n3ydeHnn XUMHUNA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIHHOCTH YeIoBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphI. 3a/aya y4eOHOTO MpeaAMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEWIIHMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
MOJIO’)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapakTepa, $3blka HayKd, B
NpUOOILEHNHN K HAyYHBIM METOAaM MO3HaHUS MIPU U3YyYEHUH BEIIECTB U XMMHUYECKUX PEaKIHii, B
dbopMUPOBaHUM ¥ PAa3BUTHH TO3HABATENBHBIX YMEHHH M HUX TMPUMEHEHUH B Y4ueOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIeJOBATENBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallleHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOIO OO0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUEHHE
npuoOpesH TaKue LeH, KakK:

— (popmupoBaHUE WMHTENIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camM000pa30oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY IPHUHITHUIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThei K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOY4YEHHs HaA CHUCTEMAaTHYECKOE TMPUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABATEIIbHOW  JEATEIbHOCTH, HAay4dHbIM  METOJaM  IO3HaHWf,
(GhOopMUPYIOIIUM MOTHBAIIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— oOecrieyeHne YCIOBHA, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYArOIIUMHUCS OIIbITA
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETESHIIHI ), IMEIOIINX YHUBEPCAIBbHOE 3HAUCHUE I PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢dopmupoBanue o0mel HyHKIIMOHATFHOW U €CTECTBEHHOHAYYHON TPAMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATh M OLICHMBATH SIBICHMS OKPY’KAIOIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TMOJIyYEHHbIE MpPU HM3YUYEHUU XHUMHUHU, NPUMEHATh HUX TMpH pEIIeHHd mpodiieM B
MOBCEHEBHOM KU3HU U TPYJOBOH IESITEIBHOCTH;

— (hopMupoBanme y 00y4aromumxcs ryMaHUCTHYECKUX OTHOUICHUH, TOHUMAHUSI IEHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKM 3KOJOTHYECKH Lel1ecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXAIOIICH MPUPOIHOMN
cpenbl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npod ISt ¥ HAMPaBJIEHHOCTH JAJILHEHUIIIET0 00yUeHHUS.



OO1miee 4nCIO 4acoB, OTBEACHHBIX JJISI M3YUYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hefen0), B 9 kiiacce — 68
4yacoB (2 yaca B HEZCIIO).

COIAEPKAHUE OBYUEHUA
8 KVIACC

IlepBoHayaJbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Du3nueckre CBOWCTBAa BEIIECTB. ArperaTHOe COCTOsHUME BemlecTB. [loHsTHe o
METO/axX MOo3HaHMs B XMMHUU. UncThie BemecTBa U cMecd. CriocoObl pa3/ieneHus cMecei.

ATOMBI W MOJEKYJbl. XUMHUYECKHE 53JIeMEHThl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocTsie u ciiokHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJIEKYJIIpHast
Macca. MaccoBasi 10151 XMMHUYECKOIO 2JIEMEHTA B COEJTUHEHHH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBs3b KOJIMYECTBA, MAacChl M
YHClla CTPYKTYPHBIX €AMHHUII BenecTBa. PacuéTel mo Gpopmynam XUMHUYECKUX COETMHEHUH.

®usnyeckue U XMMHUYECKHUE SBICHMS. XHUMUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXPAaHCHHS MACChl BEIIECTB. XUMUYECKUE ypaBHeHU. Kimaccuukanus XUMHYECKUX peaKIuid
(coemuHeHus1, pa3I0KEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYAO0H, mpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMU
oOparteHust ¢ J1abopaTOpHBIM O0OpYyJOBaHUEM, M3YYCHUE WM ONMHCAHWE (U3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM0IeHHE (Pu3nyeckuX (TUTaBiIeHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTyIKe, KUIIEHHUE M KOHJIEHCAIUS BOJAbI) U XMMHYECKHX (TOpEeHUE CBEYH,
MPOKaTMBAaHUE MEIHOI MPOBOJIOKH, B3aMMOJCHCTBIE MeJla ¢ KHCIIOTOMN) SBIICHUH, HaOII0IeHHe
W OINKCAaHWE TPU3HAKOB MPOTEKaHUST XMMHMUYECKUX peakuui (pasyioKeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuna meau (I1I) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pacTBopoM coiu Meau (II), m3ydenwe cmocoOoB
pa3fiesieHds CMeceil: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpomatorpadusi, TMpOBENEHHWE OYUCTKHA TOBAPEHHON COJHM, HAONIOJCHHE U ONKCAHHE
pe3y/NbTaTOB MPOBENEHHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl, CO3JaHHe
MOJIeJIe MOJIEKYJT (IITapOCTEPIKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoze, Gpu3nueckue 1 XMMUYECKHE CBOICTBA (peaKMi FOPEHUs).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl TMOMyYeHHsS] KHUCIOpOJa B JabopaTopuu u
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aljaoTporHas MOAU(PHUKAIUS
KHCJIOpOJa.

TermnoBoil 3G (deKkT XUMHUUECKOW peaknuu, TEPMOXHMHUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHUYECKHUE peaKIuu. TOMIMBO: Yrojb M METaH. 3arps3HEHHE BO3[yXa, YCHJICHHE
MapHUKOBOTO A deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bonopon — »nemeHT M mnpocroe BemecTtBo. HaxoxaeHue Boxopoaa B INPUPOE,
¢uznyecKkrue 1 XuMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorsl u comu.

MoutsipHbIii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSIM.

®usnyeckue cBoicTBa Boabl. Bona kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBILICHHbIE pPAcTBOpPbI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBasi [0 BEIIECTBA B



pacTBope. XuUMHUYECKHEe CBoMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B NPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BoOJbI B IpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OUYHCTKA
IMPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpl. Kiaccudukanus OKCHIOB:
cojeoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U Heconeobpa3zyrone. HomeHnkiarypa
okcu0B. DU3nuecKkue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne OKkCuaoB.

OcHoBanns. Knaccudukanuss ocHoBaHWN: MIENOYM MW HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @u3nuecKMe M XMMUYECKUE CBOWCTBA OCHOBaHUU. [lomyudenue
OCHOBaHMM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kuciaor. Ousndeckue u XMMUYECKUE
cBoiicTBa kucioT. P aktuBHoctu metamioB H. H. bekerosa. Ilosnyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMu4eckue cBoiictBa coineil. [lomydenne
COJICH.

I'eneTnueckas CBA3b MEXKYy KJIACCAMU HEOPTraHUYECKUX COEAUHEHHI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTMpeEJIeNIeHNE COJIep’KaHusl KUCIOpOoia B BO3yXe, MOJyUeHHe, coOnpaHue,
pacmo3HaBaHME M HM3yYEHHE CBONCTB KHUCIOpOJa, HAOIIOJEHUE B3aUMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HUKHOBEHUSI M TPEKpAICHUsI TOpeHus (MoXkapa), 03HAKOMIJICHHE C
o0Opa3liaMyd OKCHJOB U ONUCaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3y4YeHHE CBOMCTB BOAOpoaa (TOpeHHe), B3auMojelcTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIH30BAHKE BHACOMATEPUAIOB), HAOMIOEHNE O0PA3I[OB BEIIECTB KOJUIECTBOM
1 monb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM [10J€d pacTBOPEHHOTO BEUIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaljamMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEOBaHNE OOPa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB,
HAOIIO/ICHUE W3MEHEHHS OKPACKH WHIAMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, M3ydeHUe
B3aumozeiictBust okcuga menu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KHCIOT C METaJUIaMU,
peakuuii HEeUTpaliu3aluu, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]a4 M0 TeMe «BaxkHelue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI».

Iepuonuyeckuii 3axkon u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, HU.
Menpeseea. CtpoeHne aToM0B. XMMHYECKasA CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBeie TOMBITKH KJIAcCU(DUKAIMM XUMHUYECKHX OJJIEMEHTOB. [loHATHEe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIC U HIEIOYHO3EMENbHBIE METAJUIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DneMEeHTBI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckas cucrema xumuueckux osnemeHros [J[. .
MenneneeBa. Koporkonepuonanas u miauHHONEpHoAHas ¢opmbl Ilepuoanyueckoil cUCTEMBI
xumuueckux snemeHTtoB J. M. MenaeneeBa. Ilepuonsl u rpynmbl. DU3NUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sanep. HM3otombsl. Jnextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX dIeMeHTOB [lepuoqndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKAa XHUMHYECKOTO 3JIEMEHTa II0 €ro IMOJOKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U EPUOIaM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUYECKHUX 3J€MEHTOB
IS pa3BUTHS HayKy U npakTuku. Jl. 1. MenaeneeB — y4€HbIil U rpakJJaHKH.

XuMmuyeckas CBSI3b. KoBanenrnas (nonsipHas u HEMnoJIsipHasi) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  IIpouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA
[MHKAa C pacTBOpaMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINI (TOpEHUE, PEaKIIUU PA3I0KECHUS, COCTUHEHNS).

Mesricnpedmemmnie ceasu

Peanu3zanus MeXMnpeaMETHBIX CBSI3€H MPU M3YYCHUU XMUMHH B 8 KIIacCe OCYIIECTBISIETCS
4yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHITHIA, TAK U TIOHSATUH, SBIISIONINXCS
CHUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO61re ecTeCTBEHHOHAYYHbIE TIOHATHUSA: Hay4HbIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KiacCUpUKalus, MEePHUOJUUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJIEIb, SBJICHHE.

®dusnka: Marepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYHHBI, CTUHHUIIBI U3MEPEHHs, KOCMOC, TIIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, IIOJE3HbBIE
HCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemrecTBo M xXMMHUYeCcKas peakuusi

Ilepuonnueckuii 3akoH. Ilepmoamdeckas cucremMa XuMmuueckux osnementoB [, .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XHMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaldusl, KaJIbLMS W HUX COCJUHEHUH B COOTBETCTBUU C
MOJIO’KEHUEM 3JIeMEHTOB B [lepuoinyeckoil cucteme U CTpOEHUEM X aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XHUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKON pPEIMETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudpukanus u HOMEHKJIATYpa HEOPraHMYECKHX BEMIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYECKHUX COEeIMHEHUH, IeHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluid Mo pa3IndHbIM MPU3HAKAM (110 YHCITYy W COCTaBYy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(P¢eKTy, M0 HU3MEHEHHUIO CTEleHEeH
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTanuzaropa). JDK30- U
SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUECKHUE YPaBHEHUS.

[Tonarue o cxopoctu xumMuueckoil peakiuu. [Tonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTEHHBIX M TE€TEpOTeHHBIX peakuusx. [loHsarue o
kartanu3e. llonarue o xumuueckoM paBHOBecuH. DaKTOpbI, BIUSIONIME Ha CKOPOCTh
XUMHUYECKON peaKINK U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHUCITUTENbHO-BOCCTAHOBUTEIBFHBIC PEAKIMH, DJIEKTPOHHBIM OallaHC OKHCIUTEIBLHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust 37AEKTPOIUTUYECKON AUCCOLMAIMU. DJIEKTPOJIUTHI U HEINEKTPOJuThl. KaTnoHsl,
QHUOHBL. MeXaHU3M JHMCCOLMALMKM BEIIECTB C PA3TUYHBIMA BHJIAMH XHWMHUYECKOW CBSI3HU.
Crenenp aucconnanuyl. CHIbHBIE U CIIA0BIE SJEKTPOIIUTEHI.

Peakiuu woHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpalIi€¢HHble MOHHBIE ypaBHEHUsl peakiuil. CBOWCTBA KUCIOT, OCHOBAHUM M COJIEH B CBETE
NPEJICTAaBICHUNA 00 JIEKTPOJUTUYESCKOW aucconuanuy. KadecTBEHHbIE pPEaKIMy Ha HWOHBIL.
[TonsiTE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakUuud OT BO3ICHCTBHUS pa3iMYHBIX
(bakTOpoB, UCCIENOBaHHE SJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, Mpoliecca JUCCOLUALUU
KHUCTIOT, MIeJo4Yel U cojeil (BO3MOXKHO HCIIONBb30BAHHE BUIEO MaTepuajoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKA MPOTEKAHUS PEakIuii MOHHOTO oOMeHa (oOpa3oBaHue
OcaJika, BBIJEJIIEHWE ra3a, o00pa30BaHUE BOJAbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid (FOpeHHe, peaklUuu pa3ioXKeHHs, COCIUHEHHS),
pacrmo3HaBaHHE HEOPTraHMYECKHX BELIECTB C TMOMOIIBIO KAaYeCTBEHHBIX pPEaKIMii Ha HOHBI,
pELIeHUE SKCIIEPUMEHTATbHBIX 3a]1a4.

HemeTauibl U UX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTalljlaMH, HeMeTallJaMH,
miesqouyamu).  Xnoposogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBre XJ1opa U XJI0pOBOAOPOJa Ha OPraHKU3M YeoBeka. BaxHeiue Xmopuis
U UX HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALUK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBojiopoji, CTpoeHHe, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XUMHUYECKHE peakiHH,
JeKalMe B OCHOBE IPOMBIIUIEHHOIO Croco0a MOoJydyeHus cepHo KuciotThbl. I[IpumeHnenue
cepHoit kucinoThel. CoJii CepHOM KUCIOTHI, KAYeCTBEHHAsI peakius Ha cynbdaT-uoH. Haxoxnenue
ceppl U e€ COoeNMHEHUH B TMpHUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKalllehd cpeibl
COCJIMHEHUSIMHU Cepbl (KHCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEOTBPALLCHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe CTETMEHH OKHUCIEHHUsA. A30T, paclpocTpaHeHHEe B Npuponae, (QU3NYECKUE Hu
XUMHYeCcKHe cBOoicTBa. KpyroBopoT a3ora B npupojie. AMMHUAK, €ro (PU3NYecKre U XUMUYECKUE
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMmeHeHre. KauecTBeHHas peakuys Ha HMOHBI aMMOHHUS. A30THAas KUCIOTa, €€ IMOJy4YeHHE,
dusznyeckne W XUMHYECKHE CBOiicTBa (oOlIMe Kak TMpEeACTaBUTENs Kiacca KHUCIOT U
cneruduueckne). Mcnonp3oBaHUE HHUTPATOB U COJIEH aMMOHHS B KAadyeCTBE MUHEPAITBHBIX



ynoOpeHuii. XUMHUECKOE 3arps3HCHUE OKPYXKAIOMIEH Cpebl COSTUHEHHMSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amIoTporHbie MOIUPUKAIIH
docdopa, duzndeckue u xumuieckue croiictBa. Oxcupa dochopa (V) u dhochopnHas kucnora,
dusznyeckue M XMMUYECKHE CBOWCTBa, monydeHue. Mcmonbp3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YA0O0pEHHIA.

OO6mas xapaxktepuctuka 371eMeHTOB IVA-rpynnel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETNIEHU OKHUCIICHUS. YTJIEepo/l, aJUIOTPOIHbIE MOAU(UKAIIMK, PACIPOCTPAHEHHE B
npupoje, Gpusnueckre u XuMHYeckrue cBoicTBa. Axcopouus. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (pU3UUecKue U XMMUYECKHe CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJly4Y€HUE U NMPUMEHEHHE. DKOJOTHYEeCKUEe MpoOieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTEe3a II00aTbHOTO MOTEIUIEHHUS KJIMMaTta, MapHUKOBBIN 3Q¢eKkT. YronbHas KHUCIOTa U €€
comu, UX (uU3MUecKrue M XMMUYECKHE CBOICTBa, MONy4YeHHEe U NpuMeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmomb3oBanume  KapOoOHaToB B OBITY, MEIHIIMHE,
IPOMBIIIIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COECJUHEHMSX yriepoja
(MeTaH, »TaH, OSTWIEH, AalleTWIEeH, STaHOJ, TIHUIEPUH, YyKCycHas Kkuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, HedThb), MPOAYKTHl HX NepepadOTKU
(OeH3uH), UX pOJIb B OBITY W MPOMBIIUIEHHOCTH. [TOHSITHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJU B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPTaHMYECKUX M HEOPTaHNYECKHX COCTUHEHHI.

Kpemuuii, ero ¢usnyeckne M XHMHUYECKHE CBOMCTBA, MOJIYyYEHHE U TPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrtasieHuss o0 okcuae kpemaus (IV) u
KpeMHHEeBOU Kuciore. CHIIMKAThI, UX UCIOJb30BaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaskHeimme
CTpOUTENbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILeMEHT, OeToH, xene300eToH. I[Ipobrembl
0€30MacHOT0 UCTOIb30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre 00pa3loB HEOPTaHMYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxkaromue (U3NYecKre U XUMUYECKHE CBOWCTBA TajJOT€HOB U UX COEIWHEHUHN (BO3MOXKHO
WCTIONb30BAaHUE BUJACOMATEPHUATIOB), O3HAKOMIIEHHWE C OO0pa3laMH XJIOPUIOB (TaJOTCHUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEpPHAIIOB), HAONIOJEHWE TMporecca OOyriaWBaHHWs  caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON CepHOU
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cylnb(aT-WOH M HaOIIOJeHHE MpHU3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBAMH a30Ta, (ocdopa m MX COeAMHEHHH
(BO3MOKHO HCTIOJB30BAHUE BUIEOMATEPHAIIOB), 00pa3amMu a30THBIX U POCPOPHBIX YI0OpEHNUH,
nojlyueHue, coOupaHue, pacrmo3HaBaHWE M HW3Y4YCHHE CBOWCTB aMMHakKa, IpPOBEACHUE
Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHHMS U (ochaT-uOH U H3YUYEHHE TPHU3HAKOB UX
IPOTEKaHus, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJECOMATEPHANIOB), M3yYEHUE MOJIelel KpHUCTAUIMYECKUX PEeHIETOK aiMasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM afcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOTa3a, MoJyyeHHe, cCOOMpaHue, pacro3HaBaHUe
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO rasza, MIPOBEJEHUE KAaUeCTBEHHBIX peaklui Ha kapOoHAT U
CHWJIMKAT-UOHBl U H3Y4YEHHE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOAYyKIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PelIeHHe SKCIepUMEHTANbHBIX 33/1ay 1o TeMe «BaxHeiimue
HEMETAJIJIbl U UX COEITUHEHUS.



MeTaJ/jibl M MX COeAUHEHNS

OO0mas xapakTEepPUCTHKA XWMHUYECKHX DOJEMEHTOB — METaUIOB Ha OCHOBaHUU WX
nonoxkeHus B [lepronnueckon cucrteMe xumuyeckux sneMentoB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
pemérka. OJIEKTPOXUMHUYECKUI psAl HanpsHKeHU MeTauioB. DU3MYECKHE M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue CrocoObl MOMy4YeHHS] METaIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3un. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTasuIbL: MONOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX A1EMEHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHHE B mpupojae. PU3NUECKue U XUMUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCINHECHHUH.

[[lenoyHo3emMenpHbIE METAIBl MAarHUM W KaJbLUU: moJIokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa, cTpoeHHME HX aTOMOB, HAXOXIEHHUE B
npupojae. PU3NYeCKue U XMMHUYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHelime coeauHEeHUs
KanmbpIus (OKCUI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AmomuHuii: nonoxxenue B Ilepumonnyeckoil cucreme xummdeckux anemeHroB [l .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NUYECKHe U XMMHYECKHE CBOMCTBA
amroMuHMs. AMGBOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenune B Ilepmonnueckoil cucreme xumuueckux i3nemeHToB J[. U.
Menzeneesa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3HUECKHE U XUMHYECKHE CBOMCTBA
xene3a. Okeunpl, ruapokeunpl u conu skenesa (II) m xenmesza (III), mx cocraB, cBoiicTBa u
MOJTy4Y€HHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METajuIoB M CIUIaBOB, MX (U3MYECKUMHU CBOICTBaMH,
U3Y4YEHUE pEe3yJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB), KCCIICIOBAHUE CBOMCTB >XECTKOM BOJIBI, MpoIlecca TOPECHHs Keje3a B
Kuciaopone  (BO3MOXKHO — HCIIONB30BaHHE  BUICOMATEpPHUaNioB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, alllOMUHUS, [IMHKa, xene3a (II) u xenesa
(III), memu (II), HaOarOEHUE W OMHMCAHUE TPOIECCOB OKPAITMBAHMS IJITAMEHW MOHAMH HATPHS,
KaJlisg ¥ KaJblHs (BO3MOXKHO HCIIOJI30BAaHUE BUICOMATEPHUATIOB), UCCIIEAOBaHUE aM(OTEpHBIX
CBOMCTB THJIPOKCUJA AIFOMUHUS U THUIPOKCUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxkHelIe MeTaJlIbl U UX COCTUHEHUS.

XuMus M OKpYKaLias cpeaa

BemectBa u maTepuanbl B MOBCEIHEBHOM KU3HU 4YesIOBEKa. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. I[lepBas momMomp Nmpu XUMHYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY Karollel cpepl (TpeienbHas AoMyCcTUMas KOHIIEHTpaIus
BemecTs, ganee — [1/1K). Posb xuMuu B pereHun 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHne 00pa3IoB MaTepUAIOB (CTEKIIO, CIIJIaBBI METAJUIOB, MTOJIMMEPHBIC MATEPUATIBI).

Meswcnpedmemnuwie ceasu

Peanu3zanus MexXnpeIMEeTHBIX CBSI3€H MPU U3YYEHUU XMMHHM B 9 Kilacce OCYIIECTBISETCS
yepe3 UCTOIb30BaHNe KaK OOIINX €CTECTBEHHOHAYYHBIX MOHITHIA, TaK U TIOHATUH, SBISIOIINXCS
CHUCTEMHBIMU ISl OTAEJbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IUKJIA.



OO0111e ecTeCTBEHHOHAYUHBIC TOHATHUS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHSI, aHAIIN3,
CHHTE3, Kiaccu(ukanusi, TEPUOJUYHOCTh, HAONIOICHHE, HKCHEPUMEHT, MOJECINPOBAHHE,
U3MepeHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3 (PEKT, TEXHOTIOTUsI, MaTepHAIIbI.

®u3uka: Marepusi, aToOM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWA, HU30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYJIa, JJIGKTPHUUYECKUM 3apsi, MPOBOJHUKH, MOJIYIPOBOIHUKH,
TVDJICKTPUKHY, (OTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEUIecTBa, Ias,
pacTBOp, PpacTBOPUMOCTb, KpHUCTAJUIMUECKasi peIETKa, CIUIaBbl, (U3NMUecKre BEITUYMHBI,
€MHUILIBI H3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIaHETHI, 3BE3 b, CONHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPAMMbI OCHOBHOTO OOIIEr0 OOpa3oBaHUS
JOCTUTAIOTCS B XO7Ie O0Y4YECHHUsI XMMHUHU B €IUHCTBE YUeOHON U BOCIIUTATEIbHOMN JACATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHCKHMH  COLMOKYJBTYPHBIMA W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHSI U COIHAN3AIINN 00yYatOIINXCsl.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPaXar0T T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMpPEHHE OIbBITAa JCSITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOr0 BOCTIMTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAyUYHOMY
HACIIE/INI0, TIOHUMAaHMS 3HAYCHUS XMMUYECKOH HAayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIQJIETh JTOCTOBEPHOW MH(OpMAIUEH O MepeqoBhIX JOCTHKCHHUAX U OTKPBITHIX
MHUPOBOI U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoWCTBe
Mupa U oOIIeCTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHW B
KOJUIEKTHBE, KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOH,
y4e0HO-UCCIIeIOBATEIbCKON, TBOPUECKOM M JAPYTrUX BUJAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOI COBMECTHOM J1€ATEILHOCTH TP BBIITOJHEHUH yUeOHBIX, TO3HABATENIBbHBIX 3a/1a4,
BBIMTOJIHEHIUH XHMHUYECKHX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOINOHMMAHHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TONW yueOHOW NesTeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEJICHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUA:

MHUPOBO33pEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE U  XMMHYECKOHM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME OCHOBY IS
NMOHMMAHUSA  CYIN[HOCTH HAyYHOW KapTUHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOBI, B3aUMOCBS3SIX UYEIOBEKA C MPHUPOTHOU CPENIOi, O POIH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTENIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJYYCHHE HOBBIX 3HAHUN MO XUMHH,
HEoOXonuMBbIe Uil OOBSCHEHMs HaON0JaeMbIX IPOLECCOB U SBJICHHUN, IO3HABATEIbHOM,



UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YMCIIE HAaBBIKOB CAMOCTOSITEIIBHOIN pabOThI
C y4eOHBIMM TEKCTaMH, CIPAaBOYHON JUTEPATypOH, NOCTYNMHBIMH TEXHUYECKUMHU CPENCTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

uHTepec K OOyYeHHIO M TMO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHONH M MCCIEI0BATEIbCKON IEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHsI 00yUYEHUs B JalbHEHUIIEM;

4) popMuUpOBaHUs KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBBbIM 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
IpUBBIYEK (YHNOTPEOJEHUSI alIKorojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOIECHUS
nmpaBujl OE30MaCHOCTH TPU OOpaIllleHWH ¢ XUMHYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KU3HH;

S) TpPyAOBOro BOCIIMTAHHUS:

MHTEpEC K MPAKTUIECKOMY M3YUYeHHIO podeccuii 1 Tpyna pa3IndHoOTO Poja, YBaKEHHE K
TPyly W pe3ysibTaTaM TpPYAOBOM JEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
OpPEeIMETHBIX 3HAHMW 1O XUMHUH, OCO3HAaHHBIM BBIOOP WHIWBUIYATbHOM TPACKTOPUU
IPOJOJDKEHHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATBHON IESTeIbHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJITalITUPOBATHCS B PO ECCUOHATILHON Cpelie;

6) IK0JI0rH4€eCKOro BOCIIMTAHMUS

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIEeCTBOBAHMs, MOHWMAHHE LIEHHOCTH 3/I0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICHXHYECKOMY 30pOBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MacHOTO MOBEACHHS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHHUSA, MOJy4yaeMble NMPU H3YUYECHUH XUMHUH, JUIS pEIICHUS
3a/71a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOJTHON CPENIOH, TSl MOBBILICHHUS YPOBHS KOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJIOTHYECKHX MPOoOJieM U MyTeil MX pelleHus
MOCPEJICTBOM METOJ0B XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
[I03HABATEJILHON, KOMMYHUKATUBHOM U COLUAIIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIICISAIOT 3HAUMMbIE 7S (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUNOoTe3a, (aKT, CUCTEMa,
npoIiecc, SIKCIEPUMEHT U APYTroe.), KOTOPhIe MCIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAyYyHOM KapTHMHE MHpa, U YHHBEpCajbHbIe yueOHbIE NEeWUCTBUS (MIO3HABATEIbHBIE,
KOMMYHHKATHBHbBIC, PETYJATHUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO A TEeTbHOCTH.

ITo3naBaTebHbIE YHMBepcAJIbHbIE YUeOHbIe qeliCTBUS

Ba3zoBrble JJornueckue neiicTBUA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICT XMMUYECKMX TOHATHH (BBLACTATH MX XapaKTepHbIE IPH3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMU NOHSTHUAMMU), UCIOIb30BATh MOHATHUS Ul OOBICHEHUS
OTHENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUH Uil KiacCU(UKALUU
XUMUYECKHX BEUIECTB U XUMUYECKHX PEAaKUUM, YCTaHABINBATh IPUUMHHO-CIIECICTBEHHBIE CBSI3U



MEXy OOBEKTaMH U3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 AHAJIOTUH ), I€TaTh BBIBOABI M 3aKITIOYCHHUS;

YMEHHE NPUMEHATh B MPOLECCEe MO3HAHUSA MOHATHS (IPEAMETHBbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, HCIOJb3yeMble B XUMHHM, HpPeoOpa3oBbIBATH LIMPOKO
OpUMEHseMble B XUMHH MOJICNIbHBIC MPEICTABICHHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKas (GopMyla M ypaBHEHHE XHMHUYECKOH peakuud — TpH pPEUICHHH YydeOHO-
NIO3HABATEJIBHBIX  33Jady, C Y4YETOM OSTUX MOJENBHBIX INPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U
IPOTHBOPEUHSI B U3Y9aEMBIX MPOIECCAX U SBICHHUSX.

ba3zoBrblie uccienoBarebcKkHue AeHCTBUA:

YMEHHE HCHOJb30BaTh IOCTABJICHHbIE BOMPOCHI B KAayecTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKkKe B KayecTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKICHHI;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allMd U IPOBEIEHUI0 YYEHHUYECKHX
9KCHEPUMEHTOB, YMEHHE HA0II01aTh 32 X0A0M IPOIecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €ro
pe3ynbTar, (HopMyIUpoBaTh OOOOLICHHS M BBIBOJBI 10 pPE3yJIbTaTaM IMPOBEAEHHOTO OIIBITA,
MCCIICIOBAHMS, COCTABIIATH OTYET O POJICITAHHON padoTe.

PabGora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB
U OpM IMpeICTaBICHHs, OTYyYaeMyl0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOcoOMs, pecypchl HTepHeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MIPUMEHATh Pa3IMuHble METO/Ibl U 3aMpPOChl MIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsl BHIIIOJHEHUS yUEOHBIX U MO3HABATEIbHbBIX 3a/]1a4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JacTH HUCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NpeAcTaBICHUS
UHPOPMALIMK U WUIIOCTPUPOBATH pellaeMble 3a/ladl HECJIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduky U UX KOMOUHALIUSAMUY;

YMEHHE HCIONb30BaTh W AHAIM3WPOBATH B MpoIecce Y4eOHOH W HMCCIEeI0BaTEIbCKOU
NEeSTeIbHOCTH HH(POPMALIMIO O BINUSHUM POMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpY>Karolle MpUPOJHOM Cpeibl.

KoMMyHUKATHBHBIE YHHBepPCaJIbHbIe YUeOHbIe elcTBHA:

yMEHMsS 3aJaBaTh BOIPOCH (B XoJe Jauajora W (Wiu) JUCKYCCHM) IO CYILECTBY
oOcyxnaeMoil TeMmbl, (OpPMyJIUPOBaTh CBOU MPEJIOKEHUS OTHOCHUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS IPEACTABIATh MOMYyUYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN NESTETLHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeNlaTh TPE3ECHTANUIO0 PEe3yJIbTAaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITAa, JA0OPATOPHON pPAOOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHOH U
MCCIIEIOBATEIILCKONW JIEATENBHOCTH TIPH PEIICHHH BO3HHUKAIOMIMX IMPOOJieM Ha OCHOBE Yy4ETa
O0IIMX HMHTEPECOB M COIVIACOBAHMS IO3MIMI (0OCYXKIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYpMBI», KOOPAWHAIIMS COBMECTHBIX JEUCTBHI, ONpeaesieHe KPUTEPHEB MO OLEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JpyTHE).



PeryasiTuBHble yHUBEpPCcAJIbHbIE YUeOHbIe 1eHCTBHA:

YMEHHE CaMOCTOSITEIFHO ONPEICISITh e ACITEIBHOCTH, IIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOonee HS(P¢eKTUBHbIE CHOCOOBI pEIIeHHs Y4YeOHBIX M TO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIbBHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA alrOpUTM JEUCTBUM Npu
BBITIOJTHCHUH 33J]aHU C Y4ETOM TMONYYCHHS] HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHUE MOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LENH,
YMEHHUE UCIONb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeamMeTHBIX pe3yJdbTATOB IO OCBOEHHUIO OOS3aTEIBHOTO COJCPIKAHUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepayibHOW paboyell TporpaMMou, BBIJCISIIOT: OCBOCHHBIC
o0ydJalIMMUCA Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUi, crnenuduueckue s
npeaMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TOTYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CHUTYaIIUSX.

K konny oOyuenus B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUH:

® DaCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHH: aTOM, MOJIEKYJa, XMMHUYECKUN
AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OZHOpOAHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas OIS XHMHUYECKOTO
AJIEeMEHTAa B COEAMHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHSI, XUMUYECKas peakius, Kiaccupukanus
peaKkluil: peakiy COSAMHEHUS], PEAKIIMK Pa3JI0KEeHUsI, PEaKMU 3aMEILEHNUs, PeaKIuu
0oOMeHa, 9K30- U SHIAOTEPMHUSCKHUE PEaKIIUH, TETUIOBOW Y3PPEKT peakinu, Iapo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aroMHas OopOuTanb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsE M HENOJsipHash KOBAJIEHTHAas CBS3b, MOHHAsA CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10715 BeulecTBa (IIPOLIEHTHAsI KOHIIEHTPALIMsI) B paCTBOPE;

® IJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX MOHATHH W NPUMEHSTh 3TU
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAICHUN;

® [ICTIOJIB30BATh XMMHUYECKYH) CHUMBOJIMKY [UIsl COCTaBlIeHHS (OpMyNnT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OTIpEIeNSITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OHHAPHBIX COCIUHEHHSX, CTETCHb
OKHUCJICHHS JJICMCHTOB B OWHApHBIX COCJAMHCHUSX, MPUHAIIC)KHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEOUHEHHM 1o QopmyiaM, BHA XHUMHUYECKOH CBS3U
(xoBaJleHTHasl M1 MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbici Ilepuommueckoro 3akona J[. M. MenpaeneeBa: IeMOHCTPUPOBATH
MMOHUMAHUE TMEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HUX
noynioxeHuss B Ilepuonuueckoid cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaIpo;

®ONUCHIBATh M XapaKTepuszoBaTh TaOnmmuHyro Qopmy Ilepuoamueckoit cucTEMBbI
XUMUYECKHX DJIEMEHTOB: pasiinyaTh TMOHSATHUS «TJIaBHas moArpymma (A-rpymma)»y u
«mobounast moarpynma (b-rpymma)», Maneie u OonbIME€ TEPHOIBI, COOTHOCHUTH
00o3HavyeHusi, KOTopele uMeroTcsi B Tabnuie «llepuoaudeckas cucreMa XUMUYECKUX
anemenToB [[. 1I. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sjapa, oOOIIee YHCIO DJJIEKTPOHOB U
pacnpe/eseHre uX Mo 3JIeKTPOHHBIM CIIOSIM);



e KJlacCU(UIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
sbdexry);

® XapaKTepu30BaTh (OMUCKHIBaTh) OOIIME XWMHUYECKHE CBOMCTBAa BELIECTB Pa3IUYHBIX
KJIaCCOB, TOATBEPXKJas OMUCAHWE TMPUMEpPaMU  MOJICKYJISIPHBIX  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KA4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MMPEBPALICHUI B Pa3JIUYHBIX YCIOBUAX;

® BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMysie COeTUHEHHS, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

® [[PUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITENIBHOCTH — aHAJIW3 M CUHTE3,
cpaBHEeHHE, 0000IIeHUE, CUCTEMATH3AIUIO, KIACCH(PUKAIUIO, BBISIBICHUE MPHUYUHHO-
-CJIEZICTBEHHBIX CBS3€M — Uil M3YYEHHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKLUU,
€CTECTBCHHOHAYYHBIC METO/IBI ITO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOJICIIMPOBAHHE,
AKCIIEPUMEHT (peaIbHBIA U MBICIICHHBIN );

eCJIC/IOBAaTh IPAaBWJIAM  IIOJIB30BAHMSI XMMHUYECKOW TOCYyIOH U J1abOpaTOpHBIM
o0opyZoBaHHEM, a TakXe MpaBWiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O TOTYyYEHHUIO
U coOMpaHuIo Tra3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIIOPOJA), TPUTOTOBJICHHUIO
pPacTBOPOB € ONPEAECTIEHHON MAaCCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH
U MPOBOJUTh XUMHUYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIaKMYyC, eHOIPTAIENH, METUIIOPAHXK U APYyTHE).

K koHity oOydeHusi B 9 Kjaacce mpeIMeTHBIC Pe3ybTaThl HA 0a30BOM YpPOBHE JIOJDKHBI

OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYHAFOIITUXCSI YMECHHIM:

® DaCKphIBaTh CMBIC OCHOBHBIX XMMHYECKHUX TMOHITHI: XUMHUYECKUU BJIEMEHT, aToM,
MOJIEKYJIa, HOH, KATHOH, aHWOH, IPOCTOE BELIECTBO, CIOKHOE BEHIECTBO, BAJIEHTHOCT,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas pEeaKius, XUMUYEecKas
CBsI3b, TETIOBOW d(PPEKT peakiuu, MOJb, MOJSPHBII 00BEM, PacTBOp, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTHYCCKAsT JTUCCOLMAIUS, PEaKIMd WOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEeaKIUH,
OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBHUTEIb,
OKHCJICHHE ¥ BOCCTAaHOBJIICHHE, aJUIOTPONHus, amMQPOTePHOCTh, XUMHUYECKas CBSI3b
(koBajieHTHAsi, HWOHHAS, METAUIMYECKas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM peaKkUuu, IMpeIeNbHO JOIyCTUMAs
koHueHrtpauus [1/IK Bemecrtsa;

® UTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMYECKUX IOHATUH W NPUMEHSTh 3TU
MOHATUS MTPU ONMCAHUM BEIIECTB U UX NMPEBPALICHUN;

® [ICII0JIB30BATh XMMHUYECKYI0 CHUMBOJIUKY [UIsl COCTaBieHHS (OpMyNn BEIIECTB H
YPAaBHEHUN XUMHUUYECKUX PEAKIIUH;

® OIIPEACIIATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMHYECKUX DJIEMEHTOB B COCIMHEHHUSAX
pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIIEHHOMY  KJaccy
COeMMHEHUN 10 QopMylaM, BHJ XHUMHUYECKOH CBsS3M (KOBAJICHTHAs, HWOHHAs,
METaJJIN4yecKasi) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HMOHA MO XUMHUYECKOU
dbopMmyIie, xapakTep Cpelbl B BOAHBIX PACTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



e packpbiBaTh cMbIciH [lepuogunyeckoro 3akona [[. 1. MenaeneeBa u JeMOHCTPUPOBATH €TI0
MOHMMAaHKE: OIMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepuoguueckoit
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3auyaTh MNOHATHS «rJlaBHas noarpymma (A-
rpynna)» u «mnobounas mnoxarpynmna (b-rpymnma)», Mample W OOJbIIME MEPHOIBI,
COOTHOCHUTh O0O3HAuU€HUS, KOTOphIE HMEIOTCSI B MEPUOJUYECKOW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiy sapa, 00IIee YUCHIO JIEKTPOHOB U PACIPEEIICHNUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHWW CBONCTB DJJIEMEHTOB U UX
COEIMHEHUI B IMpEJeNax MaJbIX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

e KilacCU(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOMIMEe W cHenu(uueckrue XUMHYECKHe CBOICTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iast OMMCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

® COCTaBJISATh YPABHEHHMS AJIEKTPOJUTUYECKON THUCCOLMAIMU KUCIOT, MIEI0YEe U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOTO OOMEeHa, YpaBHEHUS peaKlnid,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOW CBS3M MEXAY BELECTBAMH
Pa3IMYHBIX KJIACCOB;

® DACKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX PEaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTU OT HMX CTPOEHHUS, BO3MOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUH B Pa3JIMUHBIX YCIOBUSIX;

® BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XMMHUYECKOT0O JIeMEHTa 10 (hopMyIie COeTUHEHNUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON peaKkuu;

ecoOMIOaTh MpaBWiIa I[OJIB30BAHMS XMUMHUYECKOM mocynoili u  1a00opaTOpHBIM
o0opyZoOBaHHEM, a TaKkKe MpaBuia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

® IPOBOANTH PEAKLUHU, MOATBEPKIAIOIINE KaYeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHA-, OpOMHI-, MOAHI-, KapOoHat-, (ocdar-,
CUJIUKAT-, Cynb(ar-, THAPOKCHUI-UOHBI, KATHOHHI AMMOHHS U HOHBI M3yUYECHHBIX
METaJUIOB, IPUCYTCTBYIOIIUE B BOJAHBIX paCTBOpPAaX HEOPIaHUYECKUX BEIIECTB;

® IPUMEHSITh OCHOBHBIC ONEPAIIMH MBICIUTEIBHONU JESITENIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, O00OOIIEeHHEe, CUCTEeMAaTHU3AllMI0, BBISBICHHE MPUYUHHO-CIEACTBEHHBIX
CBSI3éM — I HW3YyYEHUS CBOWCTB  BEIIECTB W XMMHYECKUX  PEAKIUH,
€CTeCTBEHHOHAYYHbIE METO/IbI TIO3HAHKS — HAOIIOJICHHEe, N3MEPEHUE, MOACITUPOBAHNE,
AKCTIEPUMEHT (pEeabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoyauuyecTBO yacoB
Ne HaumenoBanmue pasnesion JaekTpoHHbIe (HU(PpOBHIE)
KonTpoJbHbIe IIpakTHyeckue
n/n U TeM MPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbl
Pasznea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHUSA
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 6 ) bubmnorexa [JOK
) MPAKTHIECKON https://m.edsoo.ru/7f41837¢c
eSITEILHOCTH YeJI0BEKa
BemtecTBa 1 xumMuueckue bu6nunorexka [IOK
1.2 16 1
peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 22

Pa3nen 2. BaxkHelilue npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

)1 Boznyx. Kucnopoz. 6 bubnuorexa [JOK
[TonsiTne 06 okcumax https://m.edsoo.ru/7f41837¢
5 Bonopoa. [lonsitue o g | bu6nuoreka [IOK
KHCIIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 | but6mmoreka [JOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
24 HEOPTraHUYECKUX 11 1 1 bubmiorexa LOK
. https://m.edsoo.ru/7f41837¢
COCIUHCHHI
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



[Tepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1 XUMHYECKHUX DIIEMEHTOB 8
J.N. Menneneena.
Ctpoenne aToma
XHUMHU4YECKas CBA3b.
39 OKUCIUTEIBHO- g
BOCCTAaHOBUTEJILHEIE
peakiu
Hroro no pazneny 16
OBIIEE KOJIMYECTBO HACOB 68
I10 ITPOTPAMME
9 KJIACC
No 11/ HaumeHoBaHue pa3/iejioB U TeM

NPOrpamMMmblI

Paspnen 1. BemecTBo 1 XuMH4YecKHe peakul

1.1

1.2

1.3

[ToBTOpeHue u yriayOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

ONEKTPOIUTHYECKAS TUCCOLUALUS.
XUMHYECKUE PEAKIIMU B pacCTBOPAX

Uroro no pazgeny

Pa3pen 2. HemeTa/sIbI M UX COCTUHEHU S

Bcero

18

KoaunuyecTBo yacoB

KonTtposbHbie
padoTbI

IIpakTuyeckue

Bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢

Bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

padoThI pecypes:
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636




1 OO0mas XapakTepUCTHKA XUMHUECKUX
) aneMeHToB VIIA-rpynmnsl. ["anorenst

OO01as xapakTepUCTHKa XUMHUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé€
COETMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux
COCTMHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
24 anemeHToB IVA-rpynnsl. Yriaepoa u
KPEeMHHHI ¥ UX COCTUHECHUS

Hroro no pazneny

Pa3gen 3. MeTaajbl M HX COeTUHEHUS

3.1 OO01111e cBOMCTBA METAIIJIOB

3.2 Baxxuerinme MeTajuibl U UX COCIUHEHUS

Hroro no pazneny

Pasnen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa u MaTCpHraJIbl B ) KU3HU YCIIOBCKA

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

10

28

13

19

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636




INOYPOYHOE IIJTAHUPOBAHUE
8 KVIACC

10

11

Tema ypoka

[Ipenmer xumuu. Poias XuMuH B )KU3HU
yeJioBeka. Teja u BemecTna

IlonsTue o METOAaX IIO3HaHHUA B XUMHUHU

AFpeFaTHBIC COCTOsAHUA BEIICCTBA

[TpaxTuueckas pabora Ne 1 «IIpaBuna paboTsl B

nabopaTopuu U MPUEMBI OOpAIICHHS C
71a00paTOPHBIM 000PYIOBAHUEM)

Yucrtele BemecTsa U cmecu. Crioco0bl
paszeneHust cMecen

[TpakTuueckas pabota Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYUCTKH MOBapeHHON
COJIN)»

ATOMBI U MOJIEKYJIbI

XUMHUYECKUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI)
XUMHUYECKHUX 3JIEMEHTOB

[IpocTeie U CH0KHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEeHHE

3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.

Bcero

KoauuecTBo yacoB

KouTtpoJabHbIe
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBIE N (PPOBBIE
oOpa3oBaTe/ibHbIE
pecypchbl

bub6moreka [JOK
https://m.edsoo.ru/ff0d210c
bubnunoreka [IOK
https://m.edsoo.ru/ff0d227e
bubnuorexa [JOK
https://m.edsoo.ru/00adb33c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubnunorexa [IOK
https://m.edsoo.ru/ff0d26ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6moreka [JOK




12

13

14

15

16

17

18

19

20

21

22

23

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX JJIEMEHTOB

OTHOcHUTEeNnLHASA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca

MaccoBas 10JIsI XUMHAYECKOI'0 JIEMEHTa B
COCAMHCHUN

KonuuectBo BemecTBa. Mosnb. MossipHas macca

Pacuétrl cBsi3annble ¢ moustueM «KomnnuecTBo
BELIECTBAY

Pu3HUeCcKUe U XUMHYECKUE SIBJICHUS.
XUMHUYECKask peakius

[Ipu3Haky U ycioBus NPOTEKAHNU XUMUYECKHUX
peakuui

3aKOH COXpaHEHUsI MacChl BELIECTB.
XUMHUUECKUE YPABHEHUS

Brrunciienust KoJimuecTBa, MacChl BEMIECTBA 110
YPaBHEHUSAM XUMUYECKUX PEAKIUMA

Knaccudukanus XuMHIECKUX peakiui
(coenuHeHus, pa3noKeHHs, 3aMELICHUS,
obmMeHa)

M. B. JIOMOHOCOB — yUY€HBIM-IHIIMKIONEINCT.
O0o00IIcHNE B CHCTEMAaTH3alIMs 3HAaHUI
Kontponbhas padora Ne 1 o reme «BemectBa
1 XUMUYECKUE PEAKIIHI)

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.
Kucnopon — snemMeHT ¥ mpocToe BEIIEeCTBO.
O30H

https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c
bu6moreka [JOK
https://m.edsoo.ru/ff0d350c
bubnunorexa [IOK
https://m.edsoo.ru/ff0d5230
but6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6moreka [JOK
https://m.edsoo.ru/ff0d37fa
bubmuorexa [IOK
https://m.edsoo.ru/ff0d3al6
but6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88
bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3f34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
bu6moreka [JOK
https://m.edsoo.ru/ff0d4290

bubnunorexa [IOK
https://m.edsoo.ru/ff0d448e




24

25

26

27

28

29

30

31

32

33

34

35

dusndueckre 1 XUMHUIECKUE CBOMCTBA
KHCII0po/ia (peakliuy OKUCIIEHUS, TOPEHHUE).
ITousTHe 00 OKCHIaX

CrniocoOblI 1osTyueHHs KUCIOpOAa B
71a00paTOPUX U IPOMBILIUIEHHOCTH.
IIpumeHeHue kuciopoaa

TennoBoii 3ppeKkT XUMUIECKON PeaKInu,
MOHSATHE O TEPMOXMMUYECKOM YPaBHECHUH,
9K30- U SHJOTEPMUYCCKHUX PEAKITUIX

TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHNE
BO3JlyXa, CIIOCOOBI €ro NPeJ0TBPAIIECHHS

[TpakTuyeckas padora Ne 3 o Teme
«ITonyuyenue u cobupaHue KUCIOPOaa,
W3Y4YEHUE €r0 CBOMCTBY»

Bonopoa — sneMeHT 1 MPOCTOe BEIIECTBO.
Haxoxnenue B mpupose

dusnyeckre U XUMUYECKHE CBOMCTBA
Bojopoa. [Ilpumenenne Bogopoaa

IlousaTHe 0 KHCIIOTaX U COMIIX

CrniocoOblI 1mosTyueHHs BOAOPOia B 1abOpaTopuu

[TpakTnueckas pabora Ne 4 o Teme
«[lomyuenue u cobupanue BoJ10poJia, U3y4eHUE
€ro CBOMCTB»

MounsipHblii 00BEM ra3oB. 3akoH ABOTapo

Breraucnenus O6’béMa, KOJINYCCTBA BCIICCTBA

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

but6moreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4£42

bubnunoreka [IOK
https://m.edsoo.ru/ff0d542e

bubmmorexa [IOK




36

37

38

39

40

41

42

43

44

45

46

47

rasa o ero M3BECTHOMY KOJIMYECTBY BEIIECTBA
I 00BbEMY

Brruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO
peakiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIICHU! Ta30B

dusuueckre 1 XUMHUUECKHIE CBOMCTBA BOJIBI

CocraB ocHoBanuil. [ToHsiTHe 00 MHAMKATOPAX

Boga kak pactBopuresns. HacklmeHnHbie 1
HEHACBHIIIEHHBIE pacTBOPHI. MaccoBas 10
BEILIECTBA B pacTBOPE

[TpakTrueckas padorta Ne 5 mo Teme
«ITpuroroBiieHre pacCTBOPOB C ONPEACIEHHON
MAacCCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA»
KonTponbnas padora Ne 2 no reme «Kucnopoz.
Bonopoa. Boga»

Oxkcupsl: cocTaB, Kiaccu(UKaIus,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX OKCUIIOB
OcHoBaHWMsI: COCTaB, Kaccuukarus,
HOMEHKJIaTypa

[TonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBAaHUU

Kucnotsr: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCTOT

https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bub6moreka [JOK
https://m.edsoo.ru/ff0d587a
bubnunoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubnuorexa [JOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5Seba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6moreka [JOK




48

49

50

51

52

53

54

55

56

57

58

Conu (cpemnue): cocTaB, HOMEHKIATypa

[Tomyyenue u XUMHYECKUE CBOMCTBA COJIEH

[TpakTuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHNYECKUX
COCIUHEHUIN»

I'eneTnueckas cBs3b MCKAY KilacCaMu
HCOPTaHNUYCCKUX COCJIMHEHU I

Kontponbnas padota Ne 3 o teme "OCHOBHBIE

KJIACChl HEOPTaHUYECKUX COCTUHECHMIT"

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHUYCCKUX

anieMeHTOB. IloHsaTue o rpyamnax CXOo4HbIX
9JICMCHTOB

ITepuoanueckuii 3akoH u [lepuonnueckas
cHcTeMa XUMHYecKux 3aeMmeHnToB /. H.
Menpeneena

EctecTBeHHBIE CEMENCTBAa XUMUYECKHUX
AIIEMEHTOB. AM(OTEPHOCTh

IIepuonsl, rpynmsl, HOATPYIIIIBI

Crtpoenne atoMoB. COCTaB aTOMHBIX SJIEP.
M30TO118I

CtpoeHue 371eKTPOHHBIX 000JI0YeK aTOMOB

aneMeHToB [lepuoanyeckoii cuctemsr . W.

MenneneeBa

https://m.edsoo.ru/ffO0dfee2

but6moreka [IOK
https://m.edsoo.ru/00ad9474
bubnunorexa [IOK
https://m.edsoo.ru/00ad9474

bubnunorexa [IOK
https://m.edsoo.ru/00ad9b7c

bubnuorexa [JOK
https://m.edsoo.ru/00ad9as50
bu6moreka [JOK
https://m.edsoo.ru/00ad9¢la

bubnunoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
bu6moreka [JOK
https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00adabbc
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61
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65

66

67

68

XapakTepucTuka XUMHUECKOTO 3JIEMEHTA T10
ero noJjoxeHuro B [lepuoanueckoit cucreme /1.
N. Menneneena

3nauenue [lepnonnyeckoro 3akoHa Juist
pa3ButHs Hayku U npaktuku. 1. 1. Mennenees
- YUEHBIW, NI€1aror U rpaKJaHuH

BHCKTpOOTpI/IHaTeJ'II)HOCTB aTOMOB XUMHNYCCKHUX
DJICMCHTOB

HNonnas xuMudeckas CBsI3b

KoBanenTHas noJesIpHas XuMHUYICCKasd CBA3b

KoBanenTHas HCIOJIAAPpHasA XUMHUYECKas CBA3b

Konrponsnas padora Ne 4 o teme «Ctpoenue
aroma. XUMUYECKasl CBSI3b)»

CreneHb OKHUCIICHUSA

OxucIuTeIN 1 BOCCTAHOBUTEIN

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pcakuuu

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68

bubnunoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6moreka [JOK
https://m.edsoo.ru/00adac34
bubmuorexa [IOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28
but6mmoreka [IOK
https://m.edsoo.ru/00adb076
bubnunorexa [IOK
https://m.edsoo.ru/00adb076




9 KJIACC

Ne i/

Tema ypoka

[Iepnonnueckuii 3akoH. [lepnonnueckas
CUCTEMAa XMMUYECKUX 31eMeHTOB /[[. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Buabpl XuMU4eCcKoi CBSI3U U TUITBI
KPUCTATTUYECKUX PEIIETOK
Konrpomnsnas padora Ne 1 o teme
«IToBTOpenue u yriayOnaeHue 3HaHUA
OCHOBHBIX Pa3fIesIOB Kypca 8 Kiaccay

Knaccudukanus XuMHUECKUX peakiuii 1o

Pa3JIMYHBIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKON peaKivu.

IToHsiTHE O TOMOT€HHBIX U TeTCPOTCHHBIX
peakuusax

[TonsiTHEe 0 XUMHYECKOM PaBHOBECHH.
@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMHUYECKON peaklny U TOJ0KEHUE
XUMHUYECKOTO PaBHOBECHS

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC p€akuuu

Bcero

KoaunuyecTBO 4acoB

KonTpoabHbie
padoTbI

IIpakTHyeckue
padoTbl

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubnunoreka [IOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [IOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6moreka [JOK
https://m.edsoo.ru/00adcade




10

11

12

13

14

15

16

17

18

19

20

21

Teopust PIEKTPOTUTUYECKON TUCCOLIUALIAH.
CunbHBIC U ClIa0bIe AIEKTPOIIUTHI

OcHoBHBIE TOJIOXKEHHS Teopuun
ANEKTPOIIUTUIECKON JUCCOIIUAIITT

NonHble ypaBHEHHs peaKkuil

XHUMHUYECKHE CBOMCTBA KUCIIOT 1 OCHOBAHHUH B
CBETE MPEJCTABICHUN 00 3JIEKTPOTUTHYECKON
JIFICCOIHAITAH

XMMHUYECKHE CBOMCTBA COJICH B CBETE

NPEJCTaBICHUN 00 3IEKTPOTUTHYECKON
AUCCOLMALUM

[TonsiTne o runponn3e conen

OO0o01enue 1 cucreMaTu3alys 3HaHUH 110
TeMe «Teoprs dIEeKTPOIIUTHYECKON
JUCCOLIUALTUID

ITpakTunyeckas padora Ne 1. «Pemenune
SKCIIEPUMEHTAJIbHBIX 3aa4»

Kontponbnas padota Ne 2 o reme
«ONEeKTPONUTHYECKAs TUCCOIHALIHS.
XUMUYECKUE PEaKIIUU B PACTBOPAX»

Oomas xapakrepuctrka VIIA-rpymrsr.
XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa
Xnoposogopoa. CossiHast KUCIIOTA,
XMMUYECKHE CBOWCTBA, MTOJTyueHHE,

IIPUMEHEHHE

ITpakTuyeckas padota Ne 2 o Teme

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68
but6mmoreka [IOK
https://m.edsoo.ru/00adcd68
bu6moreka [JOK
https://m.edsoo.ru/00add448

bubmunoreka [IOK
https://m.edsoo.ru/00add5d8

bubnuorexa [JOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6moreka [JOK
https://m.edsoo.ru/00addd12

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

but6mmoreka [IOK
https://m.edsoo.ru/00addecO

bu6moreka [JOK
https://m.edsoo.ru/00addfe2

bubnunorexa [IOK
https://m.edsoo.ru/00ade104

bubmmorexa [IOK



22

23

24

25

26

27

28

29

30

31

«IlomydeHnue COIAHON KUCIOTHI, U3y4CHUE €€
CBOMCTB»

Berurcienus mo ypaBHEHUSAM XUMHYECKUAX
peaKIuii, €CIIM OJIMH U3 PEarcHTOB JaH B
U30BITKE

OO0mmas xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIIBI

ANOTpOIHBIE MOAM(PHUKALINN CEPBI.
Haxoxenue cepel 1 €€ coeMHEHUN B
npupoje. XuMHUYECKHE CBOWCTBA CEPhI

CepoBogopon, ctpoerue, Gpu3nieckue u
XUMHYECKUE CBOMCTBA

Oxcwunpl cepbl. CepHast KHCIIOTa, GU3HUESCKUE
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

XUMHUYECKUE PEaKLiH, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs CEPHOMI
KHUCJIOThI. XUMHYECKOE 3arps3HEHNE
OKpY’Karolllen cpelibl COeTUHEHUSIMU CEPhI

Brraucnenne MaccoBOM JOIU BRIXOJa
MPOAYKTa PEaKLUU

OO1as xapakTepucTUKa 3JIeMEHTOB V A-
rpynmsbl. A30T, paclipOCTPAHEHUE B PUPOJIE,
(du3nUecKre U XUMUIECKUE CBOWCTBA
AMMHaK, ero GU3nIecKue U XUMUIECKUE
CBOICTBA, MOJIY4YCHUE U TPUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme
«ITonyuenne ammMuaka, U3y4eHHUE €ro
CBOMCTBY

https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bub6moreka [JOK
https://m.edsoo.ru/00ade64a

bubnunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [IOK
https://m.edsoo.ru/00ade802

but6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

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

bubmuorexa [JOK
https://m.edsoo.ru/0Oadeeab

but6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180




32

33

34

35

36

37

38

39

40

41

42

Kncnopoxlconepncamne COCOAMHCHUA a30Ta

A3oTHas KucioTa, e€ pusnueckue u
XUMHYECKHE CBOMCTBA

Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
Cpelbl COeTMHEHUSIMU a30Ta

dochop. Oxeun dpocdopa (V) u pochopras
KHCJIOTAa, (1)I/IBI/I‘IGCKI/IC U XUMHWYCCKHUEC
CBOMCTBA, OJIy4YCHUE

Hcnonb3oBanue GpochaToB B KaueCcTBE
MUHEpAIbHBIX YA0OpeHHid. 3arps3HeHune
MIPUPOTHON cpeapl hocharamu

OOm1as xapakTepucTHka 31eMeHToB IVA-
TPYIIIIBL.

VYraepon, pacipocTpaHeHHE B IPUPOJIE,
¢du3HUecKre 1 XMMUYECKHE CBOHCTBA
Oxcunpl yraepona, ux pusnyeckue u
XMUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE

IpOo0JIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa
av)

VYroapHas KUCIIOTa U €€ COJIN

[TpakTrueckas padota Ne 4 o Teme
"[Tonyuenue yrinekucnoro raza. Kauecrsennas
peaxius Ha KapOoHAT-HOH"

HGpBOHa‘IaHBHBIe MOHATHUS 00 OpTraHU4YCCKUX

bubnunoreka [IOK
https://m.edsoo.ru/00ae0dOa

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

bub6moreka [JOK
https://m.edsoo.ru/00adf518

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

bubnunoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe
bu6moreka [JOK
https://m.edsoo.ru/00adfd9c

bubnunoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnunorexa [IOK
https://m.edsoo.ru/00ae006¢c

but6moreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6moreka [JOK
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48

49

50

51

52

53

BCIHICCTBAX KaK O COCAUMHCHUAX YyIJICpoJaa

Kpemuuii u ero coequHeHus

CunukaTtHas MMPOMBIIIJICHHOCTDb

ITpakTudeckas pabora Ne 5. Pemienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Baxxuei1me HeMeTaJUIbI U UX COCIUHEHUS))
Kontponbnas padota Ne 3 o teme
«Baxuelmme HeMeTaibl U UX COSAUHEHUS»
OOm1ast XapaKTepUCTHKA XUMHYECKIX
3JIEMEHTOB — MeTajuIoB. MeTraummueckas
CBA3b U METAJUINYECKasi KPUCTAIINYECKAS
peméTka

dusnyeckre cBOMCTBAa METAJIIOB

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUH Psii HAPSIKEHUN
METaJNIOB

OO6mmwme crmocoOb! MOTYyYSHUST METAJIOB.
CriaBebl.

Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €Clii OJIMH U3 PEareéHTOB COJNCPKUT
MpUMECH

ITonsiTHE O KOPPO3UU METAIUIOB

IIleno4yHbplie MeTaJIbI

https://m.edsoo.ru/00ae054¢
but6moreka [IOK
https://m.edsoo.ru/00ae080a
bubnunorexa [IOK
https://m.edsoo.ru/00adb33c

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

but6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6moreka [JOK
https://m.edsoo.ru/00ae103e

bubnunorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ael1156

but6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bubnunoreka [IOK
https://m.edsoo.ru/00ae1278

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
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64

65

OKCI/IILBI U TUAPOKCUIBI HATPUA U KaJIUA

Illenoyno3eMeNbHBIE METAJIbI — KaJIBIIUH U
MarHum

Bakueiinme coeTUHEHNUA KaJILIUS

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

[TpakTrueckas padorta Ne 6 o Teme
"YK€cTtkoCcTh BOJIBI M METO/IBI €€ yCcTpaHeHus"

AJITOMUHUN

AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCHIA
AITFOMUHUS

Kemezo

Oxcunpl, ruipokcuisl U conn xkenesa (1) u
xenesa (111)

ITpakTuyeckas paGora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3374 I10 TEME
«Baxxuelme MeTauIbl U UX COSTUHECHUI

Brrunciienus no ypaBHEHUSIM XUMHUYECKHUX
peaKIuii, ecii OIUH U3 PEareHTOB JAaH B
M30BITKE WU COJAEPKUT MPUMECH.
Brraucnenus MacCoOBOM JOJIHM BRIXO1a
MPOYKTA PEaAKIINU

Kontponbnas padota Ne 4 o reme
«Baxxnennme MeTalJIbl M UX COCTUHEHHS

bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2
but6mmoreka [IOK
https://m.edsoo.ru/00aelSe8
bu6moreka [JOK
https://m.edsoo.ru/00ael5e8
bubnunorexa [IOK
https://m.edsoo.ru/00ael1886
but6mmoreka [IOK
https://m.edsoo.ru/00aclae8
bu6moreka [JOK
https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
bu6moreka [JOK
https://m.edsoo.ru/00ae35e6

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750




BemectBa 1 MaTepuaisl B IOBCEAHEBHOM

66
KU3HH YEJIOBEKa

67 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
Cpeibl

68 Poinn xumuu B PCIICHHUH SKOJOTHUYCCKUX

npoOiem
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bubnunoreka [IOK
https://m.edsoo.ru/00ae3£50
but6mmoreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [JOK
https://m.edsoo.ru/00ae4270




YYEBHO-METOJIMYECKOE  OBECHEYEHHE  OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
o Xumus. 8 wir.:. Yue6. /O.C. Tabpuensn, U.I'. Octpoymos, C.A. CnaakoB. — M.:
[Ipocsemenue, 2020.
o Xumus. 9 ki.: Yue6. /O.C. TI'abpuensn, N.I'. Octpoymos, C.A. CnankoB. — M.:
[Ipocsemenue, 2021.

METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

e Tabpuensu O.C., fAmykosa H.B., Bocko6oitHukoBa A.B.: Xumus. HactonpHas kHUTa
yuuTens. § KJIacc: MeTOIM4ecKoe mocooue

e Tabpuensn O.C., Smykosa H.B., BockoboitnukoBa A.B.: Xumus. HactonbHas kHura
yauTens. 9 kinacc: MeToANYeCcKoe mocooue

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl UMW PECYPChbl CETH
HMHTEPHET
e Sfknacc: canitr - URL: https://www.yaklass.ru/p/himija#program-8-klass - Tekcr:
3JIEKTPOHHBIN
e Slxmacc: caiit - URL: https://www.yaklass.ru/p/himija#fprogram-9-klass - Tekcr:
JJIEKTPOHHBIN
e bubnmoreka [{OK: caiit — URL: https://lesson.edu.ru/04/08 - TekcT: 37eKTpOHHBIN
e bubnmoreka [{OK: caiit — URL: https://lesson.edu.ru/04/09 - Tekct: 371eKTpOHHBIN
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