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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEeMYI0 TMOCIEI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTENIbHOM MpOrpamMmbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTLHOCTH 00YUaIOMIerocst TI0 OCBOCHUIO Y4eOHOTO COAEpIKaHusI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 SBOJIIOLMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyeckd aJalTHPOBAHHBIM OTpaKEHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYEeCKOM peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JpPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOH COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEeMHON MPUPOJIBI,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiaccel» u «Pu3uka. 7 Kiiacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBaHUM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUH W HMX NPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU HA YpOBHE OCHOBHOTO O0IIEro o0pa3oBaHMS BaXKHOE 3HAUCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYYEeHHsS Ha CHUCTEMAaTH4eCcKoe MpUOOIIeHNEe O0O0ydaroIuxcsi K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLICHWBATH SIBIICHUS OKPYXKAIOIIErO MHUpPA, WCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA U1 BBIPAOOTKM JKOJOTHYECKH I1€71ecOo00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTositHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: CMeceil.

ATOMBI W MOJIEKYJbl. XHUMUYECKHE 3JIeMEHThl. CHUMBOJIbI XMMHUYECKUX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo ¢hopMmynaM XMMHUUYECKUX COSTUHEHHM.

O®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukanys XUMUYECKUX peakiuuil
(coenuHeHuUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyI0#, mpaBwiamMu paboThl B jaboparopuu U mpuéMamu
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3NYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt0ieHue
U ONHCAaHWE TMPU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pa3fiesieHusi CMeceil: ¢ IMOMOIIbI0 MarHurta, (GuIbTPOBaHHE, BHINApUBAHUE, JAUCTUIUIALNA,
xpomaTtorpadusi, TpoBEeIEHHWE OYUCTKH TMOBAapPEHHON coiu, HAONIOJACHHE U ONHMCAHHE
pE3yJIbTAaTOB IMPOBEJIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MAacChl, CO3/laHuE
Mo/Jiesiel MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3jaeMEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B npupojie, GU3ndeckue U XUMHYECKHEe CBOMCTBA (peaKkIMi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TMOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »memMeHT UM mpocroe BeniecTBO. Haxoknenue Bogopoda B NPUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI orydeHus. Kucnoter u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas J0js BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranwdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenxknarypa coneil. ®dusznueckue u Xxumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacno3HaBaHUE M HM3yY€HUE CBOMCTB KHUCIOpOJa, HAOJIIOJEHUE B3aUMOJACHCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3llaMid OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM Jo0Jied pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOI0/IeHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAaCTBOpPAx KHUCIOT W IIENOYEH, M3ydeHUe
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETajlaMH,
peaKuHuii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTaJula IpyruM M3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMETbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4Yeckux »siemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHornepronHas ¢opmbl [lepronudeckoil CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AJIeMeHTOB [lepruonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.



3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYCeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
IIMHKA C pacTBOpPaMH KUCIOT W IIEJI04Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mesxicnpeomemmuoie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHamu3, CUHTE3,  Kiaccudukanms, NEPUOJANYHOCTh,  HAOJIOZACHHWE,  JKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIMBI,
pPaZMOaKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKkuus

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KaIblUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM FJIEMEHTOB B [lepronyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

[TonsiTie 0 ckOpocTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTreHHBIX M TETepOreHHbIX peakuusx. [lonsrue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIOUIME HAa CKOPOCTh
XUMHYECKON peaKIMU U OJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C PA3IUYHBIMU BHUJAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIISCTB (XJIOpUAa HATpHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOINBIO KAaYeCTBEHHBIX PEaKIMii Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTeHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
U UX HaXO0XJACHHUE B IPUPOJE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpOA, CTpoeHue, (U3NYecCKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE MPOMBIIUIEHHOTO croco0a MojydyeHusi cepHol KuciotThbl. I[lpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe CBOiCTBa. KpyroBopot a3zora B mpupojae. AMMHUaK, ero pu3nueckrue 1 XUMUYECKHE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOMCTBa (0OIIMEe Kak TpEACTaBUTENs Kjacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puszndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHBIE CTENIEHH OKUCIEHHsS. YTIEpOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHCHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), NPOAYKTHl HX IepepabdoTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluHu Ha cynb(aT-uoH W HaOJIoJleHue MpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH U HU3YyYeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl M M3y4YCHHE NPU3HAKOB HUX MPOTEKaHHs, O3HAKOMJICHHE C TNPOIyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreMe Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayuioB. OOmIMe crocoObl MoayyeHus MetamioB. [IoHsATHE O KOPPO3HM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpOGHHE UX aTOMOB, HaXOXJEHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aviemeHToB [[. M. MeHueneeBa, CTpOCHHME UX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux siemeHToB J[. W.
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme XuMHUeckux syeMeHtoB [J[. U.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METalIoOB M CIJIaBOB, MX (HU3MYECKHMMH CBONCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJH30BAaHHE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuasnbl B MOBCETHEBHOW JKM3HU 4eloBeKka. bezonmacHoe ucnosib3oBaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHur 3KOIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEPUOAMYHOCTh,  HAOJIIOJCHHE,  DKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0mmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4EHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYaIOIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALMH M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, NMOHMMAaHUS 3HAueHUs XMMHMUYECKONM HayKH B JKM3HH COBPEMEHHOro OOIlecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWcTBe
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IpaBWIax MEKIMYHOCTHBIX OTHOLIEHHH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOUX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTABISIOLIME OCHOBY MJIs
NOHUMaHMs  CYIIHOCTM HayyHOW KapTHUHBI MHUpa, MPEIACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATCIIbHBIC MOTHBBI, HAIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOATEIBHOM paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPaTypOH, MOCTYHHBIMH TEXHUYCCKHMMH CPEICTBAMHU
WH(OPMALMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEHHI0 M TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS OOYUYCHHS B TajbHEHILIEM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKHU3HH, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOCMy 3I[OpOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHUE TMOCIEACTBUA W HEMPHUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHUS alKOTrojsl, HAPKOTHKOB, KYPEHHs), HEOOXOJUMOCTH COOJIOJACHUS
npaBui 0E30IaCHOCTH TpPU OOpallleHHH ¢ XMMHYECKHMMH BEIIECTBAMU B OBITY M peallbHOU
JKU3HHU,

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YYCHHUIO MPOMECCHii u TpyJa pa3IudHOrO POJia, YBAXKCHHUE K
TPyAy W pe3ysbTaTaM TPYIOBOH JEATCILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOp MHIMBUIYAJbHOM TpPaEeKTOPUU
MPOJOJDKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHOW MpodeCCHOHATBHON JCATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPOGECCHOHATBHOMN Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emire,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYECHUH XUMHH, JJIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CpPeioil, ISl TOBBIIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
HOCpeI[CTBOM METOJ0B XHUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/IH pYKOBOJICTBOBaTI)CSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMAILHOM MPaKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MCTAIIPEAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOPHSs, MPUHIIUI, THUMOTe3a, (akT, cUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPhIE UCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YY€OHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U YHUBEpCalbHblE ydeOHble NEHCTBUS (I10O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOpble O0ECNeurBaOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATCIIbBHOMY IINIAHUPOBAHUTIO U OCYIICCTBJICHUTO y[IGGHOfI ACATCIIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Bba3oBble jiornyeckue AeicTBUA:

YMCHHUSA HCIOJIB30BATh HpI/IéMBI JIOTUYCCKOr0 MBINUICHUA TIpU  OCBOCHHUU 3HAHHUU:
pacKpbIBaTh CMBICI XUMMUYECKHUX IOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHATUSMHU), UCIIONH30BaTh MOHATHUS Ui OOBACHEHUS



OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMHA, YCTAHABIMBATH MPUYUHHO-CIICACTBEHHBIC CBSA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, MPEOOpPa3OBBIBATH IIHPOKO
OpUMEHSEMbIe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
xumMuueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakiuu — TMpU pElIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJENBHBIX [MPEACTAaBICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYAaEMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCaX U SBICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHE HWCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AIMM M TPOBEACHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (HOopMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUIOB
¥ GOpM MPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIINIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOW M MCCIIeq0BATENbCKOM
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHCTBA U TPAHCTIOPTA
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBePCAJIbHbIE YueOHbI€ eliCTBHUS:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora u (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEIOKEHHUS OTHOCUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABISATH MOMyUYeHHBIE PE3YIbTaThl TO3HABATEIHHON ACSITEILHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 PEe3yAbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (Ja00OpaTOPHOTO OMBITAa, JA0OPATOPHON pPAOOTHI MO WCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABaTEIbHON U
UCCIIEIOBATEIbCKON JIEATENIHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
0O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3MIHMN (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC



HITYpMBbI», KOOPJIMHALU COBMECTHBIX JEHCTBUM, ONpeAeICHEe KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJTHEHHOW PabOTHI U IPYTHE).

PeryasiTUBHBIEe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO ONPEAENATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENIHOCTh, BHIOMPATH
HanOonee dS(QQexkTuBHbIE CIMOCOOBI peuieHHs Y4eOHBIX M [O3HABATEIbHBIX  3a1ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUM 33JaHUNl C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOrO pe3yJbTaTa 3asBICHHOMN LienH,
YMEHHUE HCIIOJIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUIA.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTaToOB IO OCBOEHHIO O0s3aTENBHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOH pabouell mporpamMMmoii, BBIICISIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMEeTHOM o0sacTh «XUMUS», BUIBl JESITEILHOCTH IO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYalLlUsX.

K xonmy oOyuenust B 8 kiiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas MO XUMHUYECKOTO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTETIEHb OKHUCICHMSI, XUMUYECKas peakliys, KilacCupuKalus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNS, PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOuTallb, paJuyCc aTroMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aHMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSITHUH W NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLIECTB U UX IIPEBPALICHMUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpeneNisaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOIaIpo;

e ONUCHIBAaTh M XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuonndeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX



sneMmeHToB J[. 1. MennaeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKknu;

IPUMEHSTh OCHOBHBIE ONEpALUU MBICIUTEIBbHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl ~ IIO3HaHUS  —  HaAOJMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CIIeZIOBaTh MpaBWJIaM TIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHusi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA MU KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JT0JIEN paCcTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOJMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYeH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YyUAIOIINXCS YMEHUM:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHHs, XMMHYECKas pEeaKlus, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PAcTBOP, AIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAaKIUM,  OKHCIHUTENIb,  BOCCTAHOBUTEIND,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAeNbHO JOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMWMYECKUX IOHATUH M NMPUMEHATH 3TH
MOHSTHS IIPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJISI COCTaBICHHMsS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPHUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,



METaJIJIMYecKasl) B HEOPraHMYECKMX COCIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelsl B BOAHBIX PACTBOpPaxX HEOPTaHWYECKHX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATH U XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpBbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuue, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX MOJArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWMYECKHE BEUIECTBA, XUMUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M cHenu(UUecKue XUMHYECKHE CBONCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOIO OOMEHAa, ypaBHEHUS PEaKIMii,
MOJTBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BeElleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peaKity;

coOio/iaTh MpaBHJa IOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoW U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUH C
MHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OINBITHBIM HyTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHbBI AMMOHMSI M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhio, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHble METOABl T[O3HAaHMSA — HAOJIOAECHHE, U3MEPEeHUE, MOJCIUPOBAHHE,
AKCTICPUMEHT (PEabHBIA U MBICIICHHBIN ).



B pabouyio nporpammy mno OB3P BriIO4YeHBI II€TIeBbIE OPUEHTHUPBI PE3YIbTATOB
BOCIIMTAHMS:

Fpamancxoe BOCIIUTAHHE

3HAOIMKA W OPUHUMAIOLIUMN CBOIO POCCHUMCKYIO TPaKJAaHCKYIHO HJIEHTUYHOCTh B
HNOJUKYJIBTYPHOM M MHOTOKOH()ECCHOHAJIBHOM POCCHHCKOM OOLIECTBE, B COBPEMEHHOM
MHPOBOM COOOIIIECTBE.

[TposiBasronvii yBakeHHE, LICHHOCTHOE OTHOLICHME K TOCYAApCTBEHHBIM CHUMBOJIAM
Poccun, nmpazgaukam, TpaaunusaM Hapoga Poccun.

[ToHuMarOmui ¥ NPUHUMAIOIIKAN CBOK CONPUYACTHOCTH IIPOIUIOMY, HACTOSALIEMY M
Oynymemy Haponam Poccuu, ThICsIUENeTHEH HCTOPUH POCCHIICKOM TOCYIapCTBEHHOCTH.

[TposiBisfOLMi TOTOBHOCTh K BBIIOJIHEHUIO OOs3aHHOCTEM rpaxaanuHa Poccuw,
peanu3aluy CBOMX I'PaKIaHCKUX MpaB U CBOOO/.

OpHEHTHPOBAHHBII Ha y4acTHE€ Ha OCHOBE B3aMMOIIOHMMAaHHWS M B3aMMOIIOMOILM B
pa3HOOOpa3HON COIHUAIBHO 3HAYUMOW JESTEIBbHOCTH, B TOM YHCIE€ T'YMaHHUTapHOM
(m10OGpOBOIBYECKHE AKITUH, TTOMOIIH HYXIAIOIUMCS U T.IL.).

[TpuHuMaromui yyacTHe B *KU3HU LIKOJIBI (B TOM YMCIIE CaMOYIPABIEHHUE), MECTHOTO
CO00IIIeCcTBa, POTHOTO Kpasl.

Belpaxxaromuii  HempuAtue  11000M  AMCKPUMMHAIMM  TPaXKAaH, HPOSIBICHUN
SKCTPEMH3Ma, TEPPOPU3Ma, KOPPYILIUU B OOIIECTBE.

ITaTpuoTHyeckoe BOCIUTAHUE

Co3Haromuii CBOIO 3THOKYJABTYPHYIO HJIEHTHYHOCTb, JIOOAIIMI CBOW Hapoja, ero
TPaJULINHU, KYIBTYpY.

[TposiBsitonMil yBaskeHUE, IEHHOCTHOE OTHOIIEHHE K UCTOPUUECKOMY U KYJIbTYPHOMY
HacJIeUI0 CBOETO0 M Jpyrux HapoaoB Poccum, cumBoiaMm, Npa3iHUKaM, I[aMATHHUKAM,
TpaJAuLIMSAM HapOAOB, IPOKUBAIOIINX B POJHON CTPAHE.

CosHatomuii ce0si MaTpuoTOM CBOEro Hapoja M Hapoga Poccum B 1enoM, CBORO
00I1IEpPOCCUICKYIO KYTBTYPHYIO HJIEHTUYHOCTb.

[TposiBastonMii MHTEpEC K INO3HAHUIO POJHOTO $3bIKA, MCTOPUH, KYIBTYphl CBOETO
Hapoja, CBOEro Kpasi, 1pyrux HapogoB Poccun, Poccuiickoit @enepanum.

3HaAOUMH U yBaXKaroluil 00€BbIC MOJBUTU U TPYIOBBIE TOCTHKEHHS CBOUX 3EMIISIKOB,
XKUTeNnel cBoero kpas, Hapoaa Poccuu, repoeB u 3amutHukoB OTeyecTBa B MHPOIUIOM H
COBPEMEHHOCTH.

3HaloUMi ¥ yBaKaloIMK JOCTHXKeHMs Hameil oOmei Poxaunel — Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX.

JlyXOBHO-HPABCTBEHHOE BOCIINTAHHE

3HaIOMUK U yBaXKarOIIUH OCHOBBI JYXOBHO-HPAaBCTBEHHOM KYJIBTYpPblI CBOETO HApoJa,
npyrux Hapoaos Poccnn.

Bripaxkaronuii rOTOBHOCTh OIICHMBATh CBOE€ IMOBEACHUE M TMOCTYIKH, MMOBEACHUE U
MOCTYNKU JIPYTHX JIOJEH C MO3UUUNA TPAAUIMOHHBIX POCCUHCKUX JTYXOBHO-HPAaBCTBEHHBIX,
COLMOKYJIbTYPHBIX LIEHHOCTEN U HOPM € YYETOM OCO3HAHMS MOCIEACTBUN IMOCTYIIKOB.

OpueHTUPOBaHHBIM HA TPAJUIMOHHBIE IYyXOBHBIE LEHHOCTH M MOPAJIbHBIE HOPMBI
HapoaoB Poccun, poccuiickoro o0IiecTBa B CUTyalusIX HPaBCTBEHHOTO BBIOOpA.

Breipaxkaronuii  akTUBHOE HENPUSTHE aMOPAIbHBIX, AaCOLMAJIbHBIX MOCTYIKOB,
MOBEICHUS, MPOTUBOPEYAIIUX TPAAUIIMOHHBIM B POCCHU LIEHHOCTSIM U HOpPMaM.

Co3nHaromuii  CBOIO  CBOOOAY W OTBETCTBEHHOCTh JIMYHOCTH B YCJIOBHSX
WHIUBUAYAIBHOTO ¥ O0IIECTBEHHOTO MPOCTPAHCTBRA.

[ToHnMaromMil HEHHOCTh MEKPEJIUTMO3HOr0, MEKHAILMOHAJIBHOIO COTJIACHS JIIOJIEH,




rpaxjaad, HapojgoB B Poccum, ymerommii o0marbcsa ¢ JIIOJbMH  Pa3HbIX HapoOB,
BEPOUCIIOBEAAHUM.

Bblpa)KaIOH_[I/Iﬁ YBAXKUTCIIBHOC OTHOIICHUC K PCIIMTIMO3HBIM TpadulUAM U LHCHHOCTIAM
HapOoJ0B POCCI/II/I, PCIMTHO3HBIM YYBCTBAM COTI'paKaaH.

[IposBisOIMI yBaX€HUE K CTapIIUM, K POCCHUHCKHM TPaJULUOHHBIM CEMEHHBIM
LIEHHOCTSIM, MHCTUTYTY Opaka Kak COK3y MYKYMHBI M JKCHUIMHBI JJI CO3JAaHUS CEMbH,
POKICHMS U BOCIIUTAHMS JETEH.

3HAOIIKAN SI3BIK, KyJIBTYpy CBOETO HapoAa, CBOEro Kpas, OCHOBBI KYJIBTYpHOIO
Hacuenus HaponoB Poccuu U 4enoBeuecTBa; UCIBITHIBAIOIINN YYBCTBO YBAXXCHUSA K PYCCKOMY
U pONHOMY S3BIKYy, JIMTEparype, KyIbTYPHOMY HACJICIAI0 MHOTOHALMOHAJIBHOIO HApona
Poccun

IcTeTHYECKOEe BOCIUTAHHUE

[IposiBnsifolIMiA BOCIIPUMMYHUBOCTD K pa3HbIM BHJIAM HCKYCCTBA, NOHUMAaHUE €ro
SMOIIMOHAJIBHOTO BO3JIEUCTBHUSI, BIIMSHMS Ha TYIIEBHOE COCTOSIHUE U MTOBEACHUE JIFOJIEH.

3HAOWUN U YBAXKAIOIIMKM XYI0)KECTBEHHOE TBOPYECTBO CBOETO WU JPYIMX HAapOJOB,
MMOHUMAIOIIHNI €r0 3HAYEHUE B KYJBTYpPE.

Co3Haromuil 3HaYeHUE XYNOKECTBEHHON KYJIBTYpPhl KaK CpPEJICTBA KOMMYHHUKAIIUU H
CaMOBBIPKEHUS B COBPEMEHHOM OOIIECTBE, 3HAYECHUE HPABCTBEHHBIX HOPM, ILEHHOCTEH,
TpaJHIUH B HCKYCCTBE.

Bolpaxxatrouuii MOHUMaHuE LIEHHOCTH OTE€YECTBEHHOTO U MUPOBOTO XYIOKECTBEHHOI'O
Hacjeausi, poJid HApOJHBIX TPAAULIMI U HAPOIHOIO TBOPUYECTBA B UCKYCCTBE.

OpueHTUPOBaHHBIA HA CAMOBBIPAKEHUE B Pa3HBIX BUAAX UCKYCCTBA, XY/I0)KECTBEHHOM
TBOPYECTBE.

Pdusznveckoe BOCIUTAHHE

[Tonnmaromuii EHHOCTh HU3HU, 3/10pOBbS M OE30MAaCHOCTH 4YeJOBEKa B OOIIECTBE,
3HAUEHUE JIMYHBIX YCWJIMM 4YeJOBeKa B COXPAHEHHMM 3I0POBbSI CBOEr0 M JAPYTUX JIOAEH,
OJU3KHX.

Belpakaronuii  ycTaHOBKY Ha 370pOBBIH  00pa3 JKM3HU (310pOBO€ TMHTAHUE,
COOMIOIeHNe TUTMeHWYECKHX TpaBui, COATaHCUPOBAHHBIM pPEXUM 3aHATHH W OTHbIXa,
perynspHas pu3nueckasi akTUBHOCTb).

[TposiBnsitolIMil  MOHUMAaHWE TMOCIEACTBUH M  HENPUSTHE BPEIHBIX IPUBBIUEK
(ynotpebneHue ankoroisi, HAQpKOTUKOB, KypeHHe) U HMHBIX (GopMm Bpeaa Juisi GU3NYECKOrO U
TICUXHYECKOTO 3/I0POBBS.

3Harouii ¥ coONofalonMii mpaBmwiia O€30MacHOCTH, B TOM 4HCiIe O€30MacHOro
MOBEJICHUS B MH(POPMAIIHOHHON, UHTEPHET-CpEIe.

CriocoOHBIN a1anTHPOBATHCS K CTPECCOBBIM CUTYalMsSM, MEHSIOIIUMCS COLIMAIbHBIM,
MH(OPMAIIMOHHBIM U MPUPOIHBIM YCIOBHUSIM, B TOM YHCIIE€ OCMBICIUBAsi COOCTBEHHBIN ONBIT U
BBICTpauBas JaJIbHEHIINE LIEIIH.

YMeronmii 0co3HaBaTh 3MOIIMOHAJIBHOE COCTOSHUE CBO€ M JPYIHX, CTpEMSIIHMCS
YIOPaBIATH COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSHUEM.

Ob6nanatomuii MepBOHAYATbHBIMM HABBIKAMU pe(UIeKCUU  (PU3HUECKOTO COCTOSTHHSA
CBOETO M JPYTHUX JIIOCH, TOTOBBII OKa3bIBATh MEPBYIO MOMOIIb C€0e M IPYTUM JIIOMSM.

TpyxoBoe BocnuTanue

VYBaxkarolun TPy, Pe3yabTaTbl TPYAOBOU AEATEIBHOCTHA CBOEH U APYIUX JIIONCH.

Beipaxaroniuii TOTOBHOCTB K yYaCTHIO B PEIIEHUH IIPAKTUYECKUX TPYAOBBIX JI€, 3a1a4
(B cembe, MIKOJE, CBOCH MECTHOCTH) TEXHOJOTHYECKOHM M COLMAIBLHON HampaBlICHHOCTH,
CIOCOOHBI MHULIMUPOBATh, INIAHUPOBATh U BBINOJIHATH TAKOTO poJa AESITEIbHOCTb.

[TposiBrsifonMiA MHTEpEC K MPAKTUIECKOMY M3y4eHUIO Mpodeccuii u Tpyaa pa3iTudaHOro




pOza Ha OCHOBE U3y4YaeMbIX IIPEAMETHBIX 3HAHUI.

CozHaomui  BaXHOCTb  OOy4eHHUsT TpPyAY, HAKOIUIEHUS HaBBIKOB  TPYIOBOU
NESTeIbHOCTH Ha MPOTSHKCHUHU KU3HU IJIs1 YCIIEUTHON MPOo(pEeCCHOHAIBHONW caMOpeatn3aln B
o01ecTBe.

[ToHnmaromuii HEOOXOIMMOCTh Y€JI0BEKa alalTHPOBATHCS B IPOPECCUOHATILHON Cpefie
B YCIIOBMSIX COBPEMEHHOIO TEXHOJOTMYECKOIO PAa3BUTHS, BBIPAXKAIOIIUI TOTOBHOCTh K TaKOH
ajlanTanuu.

[Tonnmaromuii HeOOXOAUMOCTh OCO3HAHHOT'O BHIOOpA U MOCTPOSHUSI MHANBUIYaIbHOU
TPaeKTOPUH OOpa30BaHMA M OSKU3HEHHBIX IUJJAHOB TMOJYYEHUS MPOpEeccHH, TPYAOBOM
JESITeTBHOCTH C YYETOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH.

IKo0rnYecKoe BOCIUTAHNE

OpHUEeHTHPOBAHHBIN HAa NPUMEHEHUE 3HAHUM €CTECTBEHHBIX M COLMAJIbHBIX HAyK JJIs
pelleHrs 3a/1a4 B 0OJIACTH OXpPaHbl OKPYXKAIOIICH Cpenbl, MIIAHUPOBAHUS CBOMX MOCTYIKOB U
OLICHKU UX BO3MOJKHBIX ITOCIIEACTBUH AJI1 OKPYKAIOIIEH Cpebl.

[Tonnmaromuii WOOANBHBIN XapakTep AKOJIOTMUECKHX MpoOieM, MyTel UX pelieHws,
3HAYEHUE HKOJOTUYECKON KYIBTYPbI B COBPEMEHHOM MUDE.

Bripaxkaromuii HenmpusATAE JOEWCTBUN, MPUHOCAIIMX BpEI MPUPOIAE, OKPYKArOLIEH
cpere.

Co3Haomui CBOIO pPOJNb M OTBETCTBEHHOCTh KaK TIpa)/JaHWHA U MOTPEOUTENs B
YCIIOBUSIX B3aUMOCBSI3U TPUPOAHON, TEXHOJIOTUYECKON U COLUAIIBHOM CpPel.

Bolpakarouiuii roTOBHOCTh K YYaCTHUIO B IPAKTUYECKOUN AESATENBHOCTH SKOJIOTUUECKOM,
IIPUPOIOOXPAHHON HAIIPAaBIECHHOCTH.

ITo3HaBaTeIbHOE BOCIIUTAHUE

Bripaxaromuii mo3HaBaTeIbHbIE HHTEPECHI B Pa3HBIX MPEIMETHBIX 00JIACTAX C YUETOM
WHJIMBUIYAIbHBIX CIOCOOHOCTEH, TOCTHKESHHIA.

OpueHTUpOBaHHBIM B JCATEIHPHOCTH HA CHUCTEMY HAy4YHBIX TMPEACTaBICHUN O
3aKOHOMEPHOCTSX DPa3BUTHS UEJIOBEKa, MPUPOABI M OOIIECTBa, B3aMMOCBA3SX YeNOBEKa C
MIPUPOIHOU U COLIMAIIBHOM CPENION.

Pa3BuBaronuii JIMYHbIE HaBBIKM HCIOJNB30BAHUS PA3JIMYHBIX CPEACTB IO3HAHUSA,
HAKOIJICHUS 3HaHWM O Mupe (SI3bIKOBas, YWTaTeNbCKas KyJabTypa, HAEATeIbHOCTH B
nH(pOopMaIMOHHOM, TM(POBOIL cpere).

JleMOHCTpHUpYIONY HABBIKK HAOIOIEHN, HAKOTUICHHS (DaKTOB, OCMBICIICHUS OBITA B
€CTeCTBEHHOHAYYHOH ¢ TYMaHUTApHOW 0OJacTAX TIO3HAHMs, TEPBOHAYAIbHBIC HABBIKU
HCCIICA0BATEIBCKON JCITCILHOCTH.




TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20

Paznea 2. llepuoanyeckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 3j1emenToB /. U. Menaeneesa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

Ilepronnueckuii 3aKOH 1
51 [lepuonuueckast cucrema 7 bubnnorexka [JOK
' XUMHYECKHX 35ieMenToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aTroma
X .
22 Ownenmemor : 1 Eamaorors LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIHN
bu6 OK
Hroro no pazgeny 15 nommoreka L{

https://m.edsoo.ru/7f41837¢c

Pa3pnen 3. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

3.1

Bosnyx. Kucnopoa. [lousatue 6

bu6mmoreka [JOK
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00 okcuIax https://m.edso0.ru/7f41837c
3.9 Bonopoa.Ilonstue o kucinorax 8 bu6mmoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
33 Bona. PactBopsl. [Torstue 06 5 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
3.4 OCHOBHBIE KJIaCChI 1 bubmuorexa [JOK
HEOPraHUYECKUX COCITMHCHUI https://m.edso0.ru/7f41837c
Htoro no pazneny 30
O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 3 ]sgsgjl/?;.eg;asi(.)rﬁ/? £41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosaunvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne n/m Kourponbueie  Ilpaktudeckue (uupposbie)
MPOrpamMMbl Bcero
padoThbI padoTsI o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOopenue u yriybiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6nmorexa LIOK
' XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
: JIEMCHTOB - TIBI. "
oy P https://m.edsoo.ru/7f41a636
COCTMHEHUS
23| snemermos VAapyomas ason gooopne | 7 ; Budmore LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24| snemenros Nncapynins Seseponn 5 1 ,  BuGmorena LK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiimue Metasuibl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
O00011IeHNE ¥ cCUCTEMATU3AIMs 3HAHUI 3 bubmorexa HOK
m 8 https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmyecTBo yacos DJIeKTPOHHBIE HH(POBLIE
Tema ypoka
n/m Bcero Kourpoasubie  Ilpakruueckne 00pasoBaTejbHbIE
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenmoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHMS B XUMHH 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
3 ATOMBI H MOTIEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
4 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
5 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
[TepBbIc MOMBITKH KJIacCU(BUKAITTI
6 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB. ?IOHs[ITIHe 0 Tpymmax 1 bubnuorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ilepuoanueckuii 3akoH u Ileprnogudeckas
7 CI/IfTeMI; XUMHYECKUX 3neMe§To§ . . 1 bubmmoreia LIOK
https://m.edsoo.ru/00ada52c
Menneneena
XapakTepuCcTHKa XUMHUYECKOT0 dJIEMEHTA I
8 eropnonZF;KeCHmo B HepI/Iz;HZezzo; CT/ICTGMS 1 bubmorexa HOK
https://m.edsoo.ru/00ada824
. 1. Menaeneea
9 Ileprozsl, TpymIIbl, MOATPYIIIEI 1 Bu6miorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
10 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50
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OtHOCUTEIbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COEIMHCHUH https://m.edsoo.ru/ff0d350c
13 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
W3otormsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
14 Z)J'IepMeHTOB HepnponnquKOﬁ cucremsl /1. H. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneesa
15 HMonHas xumMmu4eckas CBs3b bubnuorexa LIOK
https://m.edsoo.ru/00adac34
16 KoBanenTHas nossipHasi XuMuueckas CBsi3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
17 KoBanenTHas HenossipHas XUMHUYECKasi CBA3b bubmmoreia LIOK
https://m.edsoo.ru/00adaab9
3nauenue [lepuoauyeckoro 3akoHa s
18 pa3sBUTUA HayII)U/I Ii[ npaktuku. J[. W. ’ Brbmiorexa LIOK
N https://m.edsoo.ru/00adad6e
MeHneneeB — y4€HbIN, IEAAror U rpakIaHuH
[TpakTrueckas padota Ne 1 «IIpaBuiia paboThI
19 B Jlja60paT0pHHI;1 pUEMBI 06pfmeHm11?: bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
20 Konnuectso Bemectsa. Mois. MosnspHas bubnuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
N N bubnuotexa [JOK
21 Mounsipabiii 00BEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ffod542e
Brruncnenus o0b€Ma, KOTHMUECTBA BEIIECTBA BuGmmorexa LOK
22 ras3a 1o ero M3BeCTHOMY KOJIMUYECTBY

BEIIIECTBA WJIN 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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bubmuorexa [JOK

23 Creneith OkCIeHs https://m.edsoo.ru/00adae28
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
24 Xumuueckast popmynia. BaJIeHTH}-IIOCTB aTOMOB Bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
25 Kontponbnas padota Nel o reme «CtpoeHue bubmuorexa [JOK
aTromMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
26 OKcupl: cOCTaB, KiIacCU(UKaIU, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
27
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
28 CocraB ocHoBanui. [TonsTue 06 nHIUKAaTOpaXxX bubmorexa [IOK
https://m.edsoo.ru/ff0d59e2
29 [ToHsATHE O KUCIOTAX U COJIAX bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 DOU3NYEeCKre U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
31 Yucrtele BemecTBa U cMecu. CiocoObl bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue
32 c;[)eceﬁ (Ha an/II?\/[epe OUYNCTKH H(iapeHHoﬁ bubmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
33 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al16
34 3aKOH COXpaHEHHUsI MaCcChl BEUIECTB. bubnmoreka [JOK
XUMHUYECKHEe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
35 Brruncnenus konmdecTBa, Macchl BEIIECTBA 10 bubnmnoreka [JOK

YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/00adae28
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[IpakTnueckas padora Ne 6. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

bu6mmoreka [IOK

36
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
T o o
57 | nemsoas o repwommmosm yooanti Butmoracs LIOK
p P : https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHIX
K o
38 | (ommmmn prmomons ssomens Bubmiorera LIOK
8 P > SAMCHHLCHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
39 dusnyeckre 1 XMMUYECKUE CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
M. B. JI — y4EHBIN-
40 9H I/IKH(j)liVIeOII{/I(():(;OBO60gq ZI:II;ZI Hu bubmmorexa [IOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3AIUs 3HAHHH
41 KonTponbnas padora Ne2 no teme «BemiectBa bubnnoreka [JOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
B .H
2 nenacnmenmse pacrsops. Maccosas o BuGmiorera 10K
t PACTBOPHL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
I1 6ota Ne 5
45 Ipurotosserme pactsopos ¢ ompereEo Bucmiorera LIOK
p N N p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBAY»
B — .C .
4 Kieropoa— onewen n npocroe nemecrso BuGmiorera LIOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
45 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK

KHCJI0PoAa (peakuy OKUCIIEHUs, TOPEHNUE).

https://m.edsoo.ru/ff0d4614
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ITonsaTHEe 00 OKCUIax

CriocoOsl MosTy4eHus KUCI0poia B

46 nabopaTopuu ¥ MPOMBINIIICHHOCTH bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
IT 6ota No 3
7 dloaysenne n cofpanne croposa bimorera LLOK
i . P posa, https://m.edsoo.ru/ff0d4ae2
U3Y4YE€HHE €ro CBOMCTBY
B 61e
I
Pealtt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
49 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnnorexa [HOK
Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
50 dusnvecKkrue 1 XUMUUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoza. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
51 CrniocoOslI ostydeHus BOAOPOa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
o | ool
I'pS3HCHHE B i bl €T
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
53 lonyeonne a oSepanse moropons brmiorera LOK
" P HOPOE, https://m.edsoo.ru/ff0d4f42
M3y4YEeHUE €r0 CBONCTBY
54 KontponsHas padora Ne 3 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
Kucnotsr: cocras, kmaccudukanms, bu6mmorexa [IOK
55
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
b K
56 [TosrydeHne 1 XUMUYIECKUE CBOWCTBA KACIIOT ubmworexa LO

https://m.edsoo.ru/ff0dfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

57 1
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
- KHo:yOquHe 1/(1) :H(l)vnzlqecxnz C(];(())ﬁzTBa . Butmorexa LIOK
HACIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
. ’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [JOK
59 . 1
MOJIyYCHHS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
60 I'enernueckas cBsA3b MEKy Kilaccamu 1 bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
61 OKHUCIINTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINHU 1 bubmorexa [JOK
peartt https://m.edso0.ru/00adb076
62 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 bubmorexa HOK
https://m.edsoo0.ru/00adb076
buo OK
63 O000111eHIE U CUCTEMATH3aIUs 3HAHUHT 1 h:'[IpSJ,I:I;I/(r)TT]ZIZ(I)_f).rU 100ad9ch?
DIEKTPOOTPUIIATEILHOCTh ATOMOB Bu6miorexa [OK
64 i 1
XUMHYECKHX 3JIeMeHTOB/ Beepoccuiickas hitps://m.edso0.ru/00adaab8
poBepoyHas pabora
KontponbHas padora Ne 4 o Teme BuGuorexa [IOK
65 " 1
OCHOBHHevlf'naCCLI HEOPTaHUUYECKUX https://m.edso0.ru/00adgela
COEIUHEHN
bu6 OK
66 O000I11IeHIE U CUCTEMATH3AaIUs 3HAHUN 1 hgpsj,l:l;ll(r);éeiiasi.ru 100adb33c
bubmuorexa [JOK
67 % 1
O000111eHIE U CUCTEMATH3AIIU 3HAHUI https://m.edso0.ru/00ad9ch?
buo OK
68 O000111eHrE U CUCTEMATU3ALUs 3HAHUN 1 hgpil;ll(;;.eezasi.ru 1500616
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanyecTBo 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Nen/m | Tema ypoka
Beero Konrposnbubie IIpakrnueckune  00pa3oBaTesibHbIE
padoTshI padoThI pecypchl
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CHfTeMI; XUMHYECKHUX aneMIe):HT(I)[B 1. . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘leCKiX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMHu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast pabora Nel no reme

5 «IToBTOpEHUE U yrirybaeHue 3HaHui 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanms XuMuueckux peakiiui mo 1 bubnuotexa [JOK
Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOMN pEaKINu.

7 [TonsaTne o FOMI())FGHHI)IX " FCTCpOF:HHI)II)I( 1 Brbmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peakuusax
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 bubnuorexa [IOK
XMUMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC 1 bu6nmoreka [JOK

peakuuu

https://m.edsoo.ru/00adcade
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Teopust 3MEKTPOAUTHUECKON IUCCOLMALINN.

bubmuorexa [JOK

10
CubHBIE U ClTa0bIe SIEKTPOJIHTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peaKUid Bu6mmorexa LIOK
P peaxt https://m.edsoo.ru/00add448
% . .
I
bed . https://m.edsoo.ru/00add5d8
AJIEKTPOIUTUICCKOMN TUCCOIAIINT
13 mpescramment o6 smexponmcckoii ubanorexa IOK
peA P https://m.edsoo.ru/00add8b2
JICCOIIMAITUH
14 [MTonsTHE O TUAPOIU3E CONEN bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15
O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN https://m.eds0o.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemienue bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
17 (Omexmponmimeeran amecommas Bafmorexa [1OK
P A LA, https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnuotexa [JOK
XUMHYecKue CBOWCTBA Ha MpUMeEpe XJiopa https://m.edsoo.ru/00addfe2
5 | Kamomerer Commu e Busorea 101
> TTOTYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
0| oo sorsmet racnore, nopsens bimorera LIOK
Lo 1Y https://m.edso0.ru/00ade348
e€ CBOMCTB»
BLIqI/IcheHHﬂ M0 YPaBHEHHUSIM XUMHUYECKHIX BuGmorexa LOK
21 peaxiuii, ey OJJUH U3 PEareHTOB JIaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO6mmas xapakrepucTuka 31eMeHToB VIA-

bubmuorexa [JOK

22 TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUN CEPBI.
23 Haxoncr;eHHe cepLIIL I/I(beé C(I)leI[I/IHeI;){I/Iﬁ B bubmorexa HOK
° https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBoaopo, cTpoeHue, hu3ndecKue u bubmuorexa [JOK
XMMHYECKHE CBOMNCTBA https://m.edsoo.ru/00ade802
Kcuibl cepbl. CepHast KUCIIoTa
25 $H3I/IIII[€CKI/I1; u )S/Il\fI)I/I‘IeCKI/Ie CBOI;ICTBa Bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHMMHMYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnnorexa [HOK
CEpHOU KUCIOTHI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeibl COeAMHEHUSIMHU CEPbI
97 Brrunciaenue MaccoBoii 0K BBIXOa bu6mmoreka [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK
npupoe, GU3nvIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero Gu3NYECKue 1 XUMUIECKHE bu6mmoreka [JOK
29 .
CBOICTBA, MOJy4eHUE U IPIMEHEHNE https://m.edso00.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «I?IOJ'IyT{eHI/Ie athHaKa U3Y4YEHHE €TI0 bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas KucioTa, e€ Gpu3nIecKue u bu6mmorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
32 Hcnons30Banre HUTPATOB U COJIEH bubnuorexa [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf306

aMMOHMUS B KAUE€CTBE MUHEPAIIbHBIX
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHe
OKpY’Karolllel Cpe/ibl COEAMHEHUSIMHU a30Ta

https://m.edso0.ru/00adf518

dochop. Oxcun pochopa (V) u dochopnas

bu6mmoreka [IOK

33
Ié:ggg::; q’;j;;fgﬁ: 11 XHMITIECIHe https://m.edsoo.ru/00adf68a
Hcnons3zoBanue GocdaToB B KayecTBe

34 MUHEPAIBHBIX yI00OpeHU. 3arps3HeHne BH6H_HOTeKa LIOK
HPUPOIHOI cperb! hocdatam https://m.edsoo.ru/00adfc20

35 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
bu3MUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u

36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
npo0JIeMbl, CBS3aHHBIC C OKCHJIOM yIIIepojia https://m.edsoo.ru/00adfebe
(V)

37 VronabHas KUCIOTA U €€ COJIU BH6H_HOTeKa 0K

https://m.edso0.ru/00ae006¢

[TpakTuyeckas pabora Ne 4 o Teme

38 "[Tonyuenue yriaekucioro rasa. ﬁgsg7/(;;6621(%or§/00ae027e
KauecTtBeHHas peakuus Ha KapOoHAT-HOH" — '
[TepBoHayanbHbIE MOHATHUS 00

39 OPraHUYECKUX BELIECTBAX KaK O BH6H_HOTCKa OK
COCMHEHIAX YTIepoa https://m.edsoo.ru/00ae054e

40 Kpewmuuii u ero coeinHeHust BH6H_HOTeKa LIOK

https://m.edso0.ru/00ae080a

[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnmoreka [JOK
«BakHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUSI»
KonTponbnas padora Ne3 no teme

42 «BaxHelnme HeMeTauIbl U UX bubmiorexa LOK

COCAUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OO61as xapakTepuCcCTHKa XUMUYECKUX
3JIEMEHTOB — METaJuI0B. MeTayunueckas

bubmuoreka [JOK

43
CBSI3b U METAJIMYECKAs KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOWCTBA METAJLIOB

M Orepoxmmmet pra anpcii Butimorexa LIOK

P PAA Harp https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mue cnocoObl MOTYYSHHUS METAILIOB.

45 CrnnaBel. Berunciaenus o ypaBHEHUAM bubnuoreka [IOK
XMMHUYECKHX PEaKIni, ECII OJIUH U3 https://m.edsoo.ru/00ae1156
pEeareHToOB COACPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIOB bubmorexa [IOK

PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK

47
[Hesnotmere MeTas: https://m.edsoo.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS bubmorexa [JOK

A AP A p https://m.edsoo.ru/00ae14b2

49 [I{enr0uyHO3EMENBHBIE METAILIIBI — KAIBLHUNA U bubnunoreka [JOK
Marui https://m.edsoo.ru/00ae15e8

50 Baxsueiime coeJUHEHNS KaTbLUS bubmorexa [TOK

g t https://m.edsoo.ru/00ael15e8

5l OGoO0IIeH e ¥ CHCTEMATU3AINS 3HAHUI

52 XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHHS bubmorexa [TOK

A yerp https://m.edso00.ru/00ae1886
o | D piiom o 6o ou B 0K
" A a https://m.edso0.ru/00aelae8
YCTpaHEHHUs
. bubnmoreka [JOK

54
AsomHimii https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bubamnoreka [IOK
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https://m.edso0.ru/00ae1d86

Oxcupl, THAPOKCUIBI U conn kene3a (1) u

bu6mmoreka [IOK

57
xenesa (1) 1 https://m.edsoo.ru/00ae35e6
58 O00011IeHrEe U cUCTEMaTU3aLMs 3HAHUI 1
[IpakTrueckas padota Ne 7. Permenue Bubmorexa [[OK
59 1
BKCHepI/I}}/IeHTaHLHHX 3a11a4 [0 TEME hitps://m.edso0.ru/00ae3de8
«BaknelIe MeTaibl 1 UX COEIUHEHUI
Brruucnenus mo ypaBHEHUSM XUMHYECKHX
o | Tk oo s s | BuGorra 1O
ACPRHITTID ' https://m.eds00.ru/00ae1750
Brurumncienunsa MaccoBoii JOIH BEIXOIA
MIPOJYKTa PeaKiuu
61 O0001Ienre U cUCTEMAaTH3aIMs 3HAHAN 1
62 KonTponbnas padota Ne4 o teme 1
«BaknelIe MeTajbl 1 UX COETUHEHUI
63 BemiecTBa 1 maTepuasibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HM YeI0BEKA https://m.edso00.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPY KaroIei 1 bubnnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XxumuM B pelieHnn SKOJI0THYECKHUX 1 bubnnoreka [JOK
npoOem https://m.edso00.ru/00ae4270
. bubmuorexa [JOK
66 1
O00011IeHIE U CUCTEMATH3AaIU 3HAHUI https://m.edso0.ru/00ae0d0a
. bubnuorexa [JOK
67 1
O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00adb33c
. bubnmoreka [JOK
68 1
O00011IeHIE U CUCTEMATHU3aIUs 3HAHUI hitps://m.eds00.ru/00ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

e Xumusi, 9 xinacce/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. AKIIMOHEpHOE
obmiectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
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