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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa HA OCHOBE TPEOOBaHUI K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbl OCHOBHOT'O 0011ero oopa3zoBanusi, npeactasieHHbIXx B PI'OC OO0, a takxe Ha OCHOBE (eaepaabHOi
paboueil mporpaMmMbl BOCIHMTAaHUS M C y4ETOM KOHLEMIMH IPENoAaBaHUs y4eOHOro mpeamera «XHMUs» B 00pa3oBaTENbHBIX OpPTraHU3aAIMIX
Poccuiickoit ®eneparuu.

[Tporpamma 1mo XuMuM pa3paboTaHa ¢ LUENbI0 OKa3aHUs METOJUYECKOM MMOMOIIM YYUTEIO B CO3/IaHUU pabovei mporpaMmbl 1o y4eOHOMY
MIpEeIMETY.

[TporpaMMa o XMMHUHU AAET MPEACTABICHUE O IENAX, OOIIel cTpaTeruu 0Oy4eHus, BOCIUTAHUS M Pa3BUTHs 0OYYaIOLINXCS CPEICTBAMHU
y4eOHOr0 MpeaMeTa, YCTaHaBIMBaeT o00sA3aTeIbHOE MPEAMETHOE COJepXKaHhe, IpeaycMaTpUBaeT paclpeiesieHue €ero Mo KiaccaM U
CTPYKTYpUPOBAaHUE 1O pazjielaM U TeMaM IPOrpaMMbl 110 XHUMHUHU, OIPEIEISIET KOJIUUECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS,
PEKOMEHIYEMYIO MOCIEA0BATEIHHOCTh H3YUEHUS! XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOIO mpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaromuXxcsi, OMpEIesieT BO3MOXKHOCTH TpeAMeTa JUIsl peaau3alii TPeOOBaHWH K pe3ysbTaraM OCBOCHUS
OCHOBHO 00pa30BaTelbHOIM MPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a TakKe TpeOOBaHUM K pe3ylbTaTaM 00y4eHUs XUMUU Ha
YpOBHE IieJIel W3y4eHHs IIpeIMeTa M OCHOBHBIX BHJIOB YU€OHO-IIO3HABATENIbHON JEATEIbHOCTH OO0YYaromIerocst 1Mo OCBOEHHUIO YueOHOIo
COJIEpKaHUS.

3HaHUE XMMHHU CIYXHT OCHOBOH Ui ()OPMHPOBAHUS MHUPOBO33PECHHUSI OOYYAIOLIETOCs, €ro MPEACTABICHUH O MaTepHUAbHOM E€IUHCTBE
MHUPa, BAKHYIO POJIb UTPAIOT (POpMHUpyEeMble XUMHUEH MPEICTABICHHS O B3aUMOIIPEBPALLIEHUSX SHEPTUU U 00 IBOJIOLMHU BEUIECTB B MPUPOJE, O
OyTAX PEMIeHHS TI00ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, HYHEPreTUUECKOH, MHUIIEBOW M HIKOJIOTHYECKOU
0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHUSI.

N3ydenune xumuu:

v/ crmocoOCTBYET peaau3alié BO3MOXKHOCTEH Ui CaMOpa3BUTHSI U (DOPMHUPOBAHUS KYJIbTYPBI JTMYHOCTH, €€ 00IIeH U (HYHKIHOHATBHOM
IpPaMOTHOCTH;

v/ BHOCHT BKJaJ B (pOPMHUPOBAHHE MBINLICHHS M TBOPYECKHX CIIOCOOHOCTEH OOYYarOIIMXCs, HABBIKOB MX CAMOCTOSTENbHOM y4eOHOI
NEeSTeIbHOCTH, JKCHEPUMEHTAIbHBIX M MCCIEAOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaKk U B
npo¢ecCHOHATILHOMN 1eATEIbHOCTH;

v/ 3HAKOMHT CO CIENUPUKON HAYIHOTO MBIIUIEHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsIa Ha €JMHCTBO TIPUPOJIBI M YENIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TANOM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

v’ crmocoOCcTBYeT (HPOPMUPOBAHUIO [IEHHOCTHOTO OTHONIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PHPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ
B HKOJIOTHYECKOE 00pa30BaHue 00yJatOIIIXCS.

JlanHble HampaBiieHHs B OOY4YeHMM XHMHUU OOECTIeUMBAIOTCA CHENMPHUKON colepikaHus y4eOHOro IpenMeTra, KOTOpBIM SBISEeTCS
Me/1IarOrMYecKy aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOM HaAyKHU XMMUU Ha OIPEIeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHusl OPUEHTUPOBAH HAa OCBOEHUE 00YYaIOUIMMHUCS CUCTEMBI IEPBOHAYATBHBIX MOHATUI
XUMHUHU, OCHOB HEOPTAHMUYECKOW XUMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAUUMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa cojepkaHusi MpOrpaMMbl MO XUMHUM CHOPMHUPOBAHA Ha OCHOBE CHUCTEMHOro mnoaxoia K e€ usydenuro. ConepikaHue
CKJIaJIbIBACTCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHHA O XMMHUYECKOM peakiuu. O0e 3TH cHCTEMBbI
CTPYKTYpPHO OpPTraHU30BaHbI [0 MPUHIIUITY NOCIEA0BATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPECTABICHUN pa3HOrO YPOBHS:



ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepunonnueckoro 3akona J[.. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHMHH;

YYEHHS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

MPEJICTaBICHU 00 SJIEKTPOIUTHUECKOM TMCCOLUAIIMU BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE OMITMPUYECKH TONYYCHHBIX W OCMBICICHHBIX (AaKTOB, Pa3BUBAIOTCS
MOCJIEZI0BATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIONHSS (YHKIMH OOBSCHEHHUS U MPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUSI U MOJyUYEeHUs U3y4YaeMbIX BEIIIECTB.

OcBoeHue TporpaMMBbl IO XUMUHU CIIOCOOCTBYET ()OPMUPOBAHUIO MPEJICTABICHUS O XUMUYECKOM COCTaBISIONICH HAyuYHON KapTHHBI MHpa
B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHUs B HayKke. M3yueHrne XuMuu MpouCcXouT C
MPUBJICYCHUEM 3HAaHUM U3 paHee U3YUEHHBIX YUeOHBIX mpeaMeToB: «Okpyskaroniuit Mupy, «buonorus. 5—7 kinacce» u «Dusuka. 7 Kiaaccy.

[Tpr M3ydeHWH XUMHUHU TPOUCXOAWT (OPMUPOBAHWE 3HAHWA OCHOB XMMHYECKON HAyKM KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKOW JAESITeTbHOCTH YeJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3afaua y4yeOHOro mpeaMeTa COCTOUT B
(hOpMUPOBAHUH CHCTEMbl XUMHUYECKUX 3HAHWN — BOKHEHIINX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETUICCKHUX ITOJOKCHHM, TOCTYITHBIX 0000IIeHUH
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIICHUH K HAyYHBIM METOJaM MO3HAHUS MPH U3YUYECHUHU BEIIECTB U XUMUYECKUX PEaKLUi,
B (OpMHpOBaHWHM W PA3BUTHH II03HABATEIHHBIX YMEHUH M WX NPUMCHCHHH B Yy4eOHO-IIO3HABATEIHHOW W Y4YCOHO-HCCIIEIOBATEIIHCKOM
JesITeIbHOCTH, OCBOCHUH TPaBUII O€30M1aCHOT0 OOpAIEHHS C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu n3yyeHun XMMHH Ha YPOBHE OCHOBHOT'O 00111ero 00pa30oBaHMsI BAXKHOE 3HaUEHUE IPUOOPENN TaKue LIEIH, KaK:

v (opMHUpOBaHKME MHTEUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHUUYECTBY, CAMOCTOSTEIBHOMY MPUHSTHIO
pelIeHni, CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

v/ HanpaBJIEHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOINEHHE OOyJaromMXcs K CaMOCTOSATEIbHOW IMO3HABATEIBHOU JEATEILHOCTH,
Hay4YHBIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

v’ obecrieyeHre YCIOBU, CHOCOOCTBYIONIMX TMPHOOPETEHHIO OOYYAIONMMHKCS OMbITa PAa3HOOOPA3HOW [EATETbHOCTH, IMO3HAHHUS W
CaMOTIO3HAHUS, KJIFOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIUN), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS Pa3IMYHBIX BHUJOB
NESITENIbHOCTH;

v (dopmupoBanue o0IIel (yHKIMOHAILHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCJIE YMEHHN OOBACHATH M OLEHUBATH SBJICHUS
OKpPY’KAroIIero MHUpa, MCIONb3Yysl 3HAHWS M OMBIT, MOJyYEeHHbIE MpPU HM3YyUYEHUH XUMHH, MPUMEHSATh HMX MPH pEIIeHUU MpoOieM B
ITOBCETHEBHOM KU3HU U TPYI0BOM AESITEIBHOCTH;

v' (opMupoBaHHe y OOYYAOMMXCA TI'yMaHHCTHYECKUX OTHOIICHHWH, TOHUMAaHHs IIEHHOCTH XHMHYECKMX 3HAHHH JUI1 BBIPAaOOTKH
9KOJIOTMUYECKHU 11€JecO00pa3HOro MoBe/eHUsl B ObITY U TPYJIOBOW NEATENLHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0pOBbS U OKpY’Karolleit
MPUPOJIHOM CPEJIbI;

v/ pasBHTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIO M CAMOBOCIHMTAHWIO HA OCHOBE YCBOEHHsS OOIIEUYETOBEYECKHUX
[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HANPAaBIEHHOCTH JAaTbHEHIIIET0 00yIeHHUS.

O61iee yKcno 4acoB, peKOMEHIOBAHHBIX /ISl U3y4eHus XxuMuu, — 136 yacos: B 8 kiacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 68 yacos (2
yaca B HEJICITIO).
BocnurarenbHblid MOTEHIHAN TPeaMETa « XMMHUA) PEATU3YETCS Yepes:

AN NI NN



MPUBJICYCHHEC BHUMAHUS OOYYarOIIMUXCS K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha ypOKax SBICHUH, OpraHu3aluio HX paboThl C
MOJTy4aeMOi Ha ypOKe COIMAaIbHO 3HAYUMON MH(OpMaIuei — MHUIIMUPOBAHUE €€ 00CYKICHHUS, BBICKa3bIBAaHHS OOYYAIOIIMMHUCS CBOCTO
MHEHUS TI0 €€ TIOBOJIY, BRIPAOOTKH CBOETO K HEH OTHOIICHMUS;

JNEMOHCTpAIMI0  O0yYaromMMCsl MPUMEPOB  OTBETCTBCHHOTO, TPAXJAHCKOTO  TIOBEACHHUsS, TMPOSBICHHUS  YEJIOBEKONIOOUS U
T00pOCEPIEYHOCTH, Yepe3 M0A00P COOTBETCTBYIOMIUX TEKCTOB JUIS YTEHUS, TPOOIEMHBIX CUTYAIHA AJ1s1 00CYKJICHHS B KJIacCe;
NPUMEHEHHE Ha YPOKaX WHTEPAKTUBHBIX (POpM pabOThl ¢ 00YUYAIOMIMMUCS: MHTEUIEKTYaIbHBIX UTP, CTUMYJIMPYIOIIUX MO3HABATCIHHYIO
MOTHBAIIMIO OOYYArOIINUXCS; JUIAKTHUECKOTO TeaTpa, I/ie MOJTYYCHHBIC Ha YPOKE 3HAHUS OOBITPBIBAOTCS B TE€ATPAIBHBIX IMOCTAHOBKAX;
JMCKYCCHI, KOTOPBIE JA0T 00YYaIOIIMMCSI BO3MOKHOCTh IPUOOPECTH OIBIT BEJICHHUS KOHCTPYKTHBHOTO JIUAJIOTa; TPYIIIOBOW pabOThI MK
paboTHI B apax, KOTOPHIE y4aT 00yJaroIIMXCsl KOMaHHON paboTe U B3aUMOJICUCTBHUIO C APYTUMH 00yYaIOIIUMUCS;

WHUIIMMPOBAHUE W TOIUICPIKKY HMCCIIEIOBATEIILCKON JESTEIbHOCTH OOYYaroIIUXCs B paMKax pealu3aldd UMH WHAWBUIYAIBHBIX U
TPYNIOBBIX HMCCIIEIOBATEIIECKUX MPOEKTOB, YTO JACT OOYYaOMUMCS BO3MOXKHOCTH MPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETUYECKON MPOOJIEMbI, HABBIK T€HEPUPOBaHUS U O(GOpMIICHUS COOCTBEHHBIX WJCH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K YYXKHM
uaesM, opOpMIICHHBIM B pa0OTax JPYTUX HCCIIEIOBATENICH, HABBIK ITyOJMIHOTO BBICTYIUICHHS MEpPe] ayIMTOpUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUsI CBOCH TOYKH 3PCHHSL.


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

Conep:xkanue o0ydyenus B 8 kiacce.

IlepBoHauanbHble XUMUYecKue NoHATUS. [Ipenmer xumun. Poiap XMMuM B )KU3HU YelloBeKa. XUMUS B CUCTEME HayK. Tena U BelecTBa.
du3nyeckue cBONWCTBA BEUIECTB. ArperaTHoe cocTosiHue BeulecTs. [loHsATHE 0 MeTo1aX MO3HaHUA B XuMuu. UucTtele BemecTtBa U cMecu. CriocoObl
paszaeneHus cMecen.

ATOMBI W MOJEKyJbl. XHUMHUECKHE 3ieMEeHTbl. CHMBOJIBI XHMHUYECKHMX d3JeMEHTOB. IIpocTble W  CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

Komungecto BeniectBa. Moub. MossipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €UHULL BemecTsa. Pacdérsl 1o
dbopMysiaM XUMHYECKUX COSAMHEHUIA.

duznyeckue U XMMUUYECKUE SIBJICHUS. XUMUYECKas peaklysl U e€ MpU3HaKU. 3aKOH COXPAHEHUs MacChl BEIIECTB. XMMUYECKUE YPABHEHUSI.
Knaccudukanus XuMU4ecKux peakiuil (CoeInHeHus1, pa3IoKeHus, 3aMelleHus, 0OMeHa).

XUMHYeCKHI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCYIOM, MpaBuWiIaMu padOThl B JlabopaTopul U IpuéMamMu OOpaIleHUs C
1abopaTopHBIM 000PYIOBaHHEM, U3yUYEeHHE U OMHCaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIeCTB, HaOMOaeHUE (PU3MUECKHX
(naBiIeHUE BOCKA, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbl) U XUMUYECKUX (TOpPEHUE CBEYM, IPOKATMBAHUE
MEIHOW TMPOBOJIOKH, B3aMMOJEUCTBHUE MeJla C KHUCIOTOH) SIBJCHMIA, HAONIOJCHWE U ONMUCAHHE MPU3HAKOB MPOTEKAHUS XMUMHUYECKHUX PeaKIuil
(pa3nokeHue caxapa, B3aHMMOJACWCTBHE CEPHOW KHCIOTHI C XJOpHAOM Oapws, pasioxenue runpokcuaa meau (II) mpm nHarpeBanwmwm,
B3anMoJieiicTBie xkene3a ¢ pactBopom conu menu (II), m3ydenume cmocoOoB pasneneHus cMmeceil (C MOMOIIBI0 MarHurta, (QUIbTPOBAHUE,
BbIIIApUBaHUE, AUCTUIUIALINSA, XpoMmaTorpadus), IpoBeIeHHE OYMCTKH MOBAPEHHOW COJIM, HAOJIIOJIEHUE U ONHCAaHUE PE3YJIbTAaTOB IMPOBEICHUS
OIBITa, MJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3/IaHHE MOJIesIel MOJIEKY (IIapOCTEP KHEBBIX).

Baxneimue npeacTaBuTEN HEOPraHMIECKUX BELIECTB.

Bo3ayx — cmeck razos. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe BemecTBo. HaxoxieHue Kucnoposaa B npupoze, Gpusnueckue u
XUMHUYEcKHe cBoiicTBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucinopoaa. CrocoObl MOJNydeHHs KHUCIOpoJa B J1abopaTOpUu H
npoMbIIIEHHOCTH. KpyroBopot kucnoposa B npupoe. O30H — alaoTponHas MoIUpUKAIHsI KUCIOPOAA.

TemnoBoit a3 (eKkT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30- U SHIOTEPMHUYECKHE peaKkliH. TOIIMBO: yrojb U METaH.
3arps3HeHue BO3/yXa, yCUIEHHE MapHUKOBOTo Y deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopon — snement u mpoctoe BemecTBo. HaxoxneHue Bogopona B MpHUPOAE, (PU3MYECKHE U XMMHYECKHE CBOWCTBA, NMPUMEHEHHE,
crnoco0b! noay4deHus. Kucnotsl u comm.

Momnsipabiii 00bEM Ta30B. Pac4€Thl 0 XUMUUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Boja kak pactBoputenb. PacTBopsl. HachleHHBIE M HEHACHIIIEHHBIE pacTBOPBI. PaCTBOPUMOCTH BEILIECTB B
BoZie. MaccoBasi 1oy1s1 BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUA. Poib pacTBOPOB B MPHUPOJAE M B JKU3HU YEJIOBEKA.
KpyroBopoT Bozs! B ipupoie. 3arpss3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOJHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuil. Okcunbl. Kiaccudukanus okcuaoB: coneoOpasyronue (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) U HeconeoOpa3zyromue. Homenknarypa okcuoB. @usnueckie 1 XMMUYECKHUE CBOMCTBAa OKCHIOB. [loyueHne okcuIoB.

OcHoBanus. Knaccudukanust ocHoBaHUI: IETOYN U HEpacTBOpUMbIe ocHoBaHMsI. HoMeHkaTypa ocHoBaHuil. dusnuecknue U XUMHUECKHE
cBolcTBa OCHOBaHUU. [loiryyenre ocHOBaHMIA.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. @usnyeckne 1 XUMAYECKHE CBOMCTBA KUCITOT. Ps/l aKTHBHOCTH METAJIOB



H.H. bekerosa. [lony4enue Kucmuor.

Conu. Homenknatypa coseil.

dusnyeckue M XUMUYECKUE CBOWCTBa cosei. llomydenue coueil.

['eneTnyeckas CBs3b MEX/1y KlacCaMU HEOPraHUYECKUX COCAVMHEHUM.

XUMHYECKHIi IKCIIEPUMEHT: KaueCTBEHHOE OIPEICIICHUE COJCPKaHU KHCIOPOIa B BO3AyXe, MOMydeHUE, COOMPaHHe, PACTIO3HABAHKE U
U3Yy4YeHHE CBOWCTB KHCIIOpPOJA, HaOJIO/IEHHWE B3aMMOJICHCTBUS BEUIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS U IPEKpAIllEHUs TOPEHUS
(moxapa), 03HaKOMJIEHUE C 00pa3IiaMu OKCHJIOB U OIMCAHNE WX CBOWCTB, OJMyUYeHUE, COOMpaHne, paclioO3HaBaHUE U U3yUEHHE CBOWCTB BOAOPOIa
(ropenue), B3aumoaeicTBue Bogopona ¢ okcugoMm Meau (II) (Bo3MOKHO HCIONIB30BaHWE BHUIIEOMATEPHATIOB), HAOJ0IeHHEe 00pa3IoB BEIIECTB
KOJMYECTBOM | MOIIb, HMCCIEIOBaHHUE OCOOSHHOCTEH pACTBOPEHUS BEIISCTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBJIICHHUE PACTBOPOB C
onpeneNnEéHHOM MacCcOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJbI C MeTaUlaMH (HATpUEM M KanbliueM) (BO3MOKHO
WCIIO0JIb30BAaHUE BHJIEOMATEPUAIIOB), UCCIICIOBAHNE 00PA3Il0B HEOPTraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOMIOACHUE U3MEHEHHUSI OKPACKH
WHMKATOPOB B pacTBOPAx KUCIOT U IeJouei, u3yueHue BzauMoaericteusa okcuaa menu (I1) ¢ pactBopom cepHO KUCIOTHI, KUCIOT C METaJIAMH,
peaKkurii HEeUTpaIU3alHM, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJIHOTO METajula APYTMM M3 pacTBOpa COJU, PEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BaxkHeilue Kinaccbl HEOPraHUYECKUX COETUHEHUID.

[lepuonunueckuii 3axkoH u Ilepuoandeckas cucrema xummudeckux snemeHToB [[.M. MenaeneeBa. Ctpoenne aroMoB. XUMHYECKasi CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

[TepBbie MONBITKY KIACCH(PUKAITUN XUMHUSCKUX JJIEMEHTOB. [IOHATHE O TpynIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U MICTOYHO3EMETbHBIC
METaJJIbl, TaJIOTEHbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIE OKCUIBI U THUIPOKCUIBL.

Ilepnonnueckuil 3axoH. Ilepuonnueckas cucrema xumudeckux viemMeHToB .M. Menneneesa. KoporkoneproaHas U JJIMHHONEPHOAHAS
dbopmel [lepuonnyeckoii cuctembl xumuueckux snemeHToB .M. Menzaeneesa. [lepuonasr u rpynmnbel. @U3nYecKuil CMBICIT MOPSIIKOBOIO HOMEpa,
HOMEPOB MEPHOJIa U TPYMIBI JJIIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpoeHHe 3IEKTPOHHBIX 000J0YEK aTOMOB MEpBhIX 20 XMMHYECKHX
aneMeHToB llepuommueckoii cucremsl [[.M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO JJIEMEHTA IO €ro IOoJoXeHUuro B llepuoanueckoit
cucteme /.M. Menpeneera.

3aKOHOMEPHOCTU M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMUYECKMX M HEMETAUIMYECKHX CBOMCTB IO TpyIaM U
nepuonam. 3HadeHue Ilepmommueckoro 3akoHa u Ilepuoandeckoil CHUCTEMBI XMMHUUYECKHX SJEMEHTOB JUIsl Pa3BUTHUS HAYKH U TPAKTHUKH.
J.M. MenneneeB — y4€HBIN U TpaXk1aHNH.

Xumnuaeckas cBsa3b. KoBaseHTHas (TIOJIsipHAs M HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBS3b.

Crenenb okucneHua. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKUCIEHMS U BOCCTaHOBIEHHS. OKHUCIUTENU U
BOCCTAHOBHUTEIH.

XUMHYECKHIi IKCIIEPUMEHT: U3Y4YeHHE 00pa3I0OB BEIIECTB METAJIIOB M HEMETAIIJIOB, B3aUMOICHCTBHE THAPOKCHIA ITUHKA C PACTBOPAMHU
KHCJIOT W IIeJIoYeH, TPOBEIEHNWE OMBITOB, WUTIOCTPUPYIOMUX MPUMEPHI OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakIuil (TOpeHHe, peaKIuu
pa3ioXKEeHUs, COSAMHEHNS).

Mesicnpeomemnvle ceasu.

Peanm3zanuss MeXnpeIMETHBIX CBS3€d MpH W3yYeHWH XUMUU B 8 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJNb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUHBIX MMOHATUN, TaK U MOHATUMN, IBISIOIIMUXCA CUCTEMHBIMU JUISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTecTBEHHO-HAYYHbBIE MOHSATHUS: HAYYHBIH (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIM3, CUHTE3, KiIaccu(UKaIMs, IEPUOTUIHOCTD,



HaOJI0IeHNE, SKCIIEPUMEHT, MOICTIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIU, U30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUM 3aps,
BEIIECTBO, TEJI0, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, ra3, (pu3nuecKue BeTMYNHbI, SAMHULIBI U3MEPEHUs], KOCMOC, IJIaHEeThl, 3BE3/161, COMHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TOPOJIBL, TIOJIE3HbIE UCKOTIaeMbIe, TOTLTUBO, BOJHBIC PECYPCHI.

Conep:xxanue o0yueHus B 9 kiacce.

BemiectBo 1 XUMHUECKasi peaKIys.

ITepuoauueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHToB J[.M. MenneneeBa. CtpoeHre aTroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMsl, KaJlblUs M HUX COCJAMHEHUU B COOTBETCTBHH C IOJIOKEHUEM
371€MEHTOB B [leproanyeckoil CuCTeME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BHJbI XUMHUYECKOM CBS3U. THIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA
KPHUCTAJUIMYECKOM PEIIETKHN U BUJIA XUMUYECKOMN CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BeHIecTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3jMYHBIM Kiaccam
HEOPTraHMYECKUX COCTMHEHUH, TeHETUYECKas CBS3b HEOPTaHMUECKUX BEIIECTB.

Knaccudukanus XUMUYECKHUX pPEaKIHi MO pPa3lIMYHBIM NpHU3HaKaM (M0 YHCIYy U COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, IO
TerIoBoMy 3(h(}eKTy, 1Mo W3MEHEHHIO CTENEHEW OKHCICHHS XMMHYECKHX JJIEMEHTOB, MO0 OOpPaTHMOCTH, 1O YYacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[TonsiTHe 0 cKOpoCTH XUMHUYECKOW peakiuu. [ToHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusix. [IoHATHE O TOMOT€HHBIX U
rereporeHHbIX peakuusx. [lonsarue o katanuze. [TonsiTHE 0 XMMUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUYECKON PEAKINH U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENFHBIE PEAKIMU, OJIEKTPOHHBIM OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHue
YPaBHEHUH OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUii C UCIIOIb30BAaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMAIMH. DIEKTPOIUTHI U HEEKTPOIUThl. KaTHOHBI, aHMOHBL. MeXaHU3M AMCCOLMAIMK BEIIECTB C
Pa3IMYHBIMH BHIAMH XUMUYEeCKOH cBsi3u. CterneHp quccorranii. CHIIbHBIE U CIIa0ble SJEKTPOIUTHI.

Peakiun MoHHOrO OoOMeHa. YCIOBHS MPOTEKaHWs PEAKIMA MOHHOTO OOMEHa, MOJIHbIE M COKpallléHHbIE MOHHBIE YPaBHEHHUS pPEaKLUi.
CBoiicTBa KHCJIOT, OCHOBAaHUH M COJe B CBeTe MpEACTaBICHUH 00 AIIEKTPONUTHYECKOM auccoruanuu. KauecTBeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THAPOIN3E COJEN.

XHMHYECKHI IKCIePUMEHT: O3HAKOMIIEHHE C MOJIENIAMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIECTB — METAUIOB U
HeMeTauioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHSs), HCCIEIOBAHME 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIHH OT
BO3/CHUCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIEcca TUCCOLUAINN KUCIIOT, MIeJI04Yel U conen
(BO3MOXKHO HCIOJIB30BAHUE BHICOMATEPHAIIOB), MPOBEICHHUE OIBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKU MPOTEKAHWs PEeaKnuii MOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BbIETICHHUE T'a3a, 00pa30BaHUE BOJbI), OIBITOB, MILTIOCTPUPYIOMIUX MPUMEPBI OKUCITUTENbHO-BOCCTAHOBUTEBHBIX PEaKIHii
(ropeHHe, peaknuu pPas3IOKEHHs, COCITUHEHMWs), pACIlO3HABaHHE HEOPTaHWYECKHX BEIIECTB C TIOMOIIbIO KAueCTBEHHBIX PEAaKIWH Ha HOHHI,
peleHre HKCIIepUMEHTAIbHbIX 3a1a4.

Hemeramisl 1 UX COSTMHEHMUSL.

OOmrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTEpHble cTeneHH okucieHus. CTpoeHue u (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB. XMMUYECKUE CBOWCTBA HA MpUMeEpE XJIopa (B3aUMOEHCTBHE ¢ METAJUIIaMH, HEMEeTaJlJIaMH, LIEJI0YaMH).



XnopoBogopoa. ComnsiHas KUCI0Ta, XUMHYECKHUE CBOMCTBA, MOTYUYeHHE, MpUMeHeHHe. J[eficTBre XItopa U XJIOPOBOAOPOa Ha OPTaHU3M YEJIOBEKa.
Bakneiimme xJIOpUIbl ¥ UX HaXOXKACHHUE B IPUPO/IE.

OO6mmas xapakTepuctuka 3yeMeHToB VIA-Tpymmbl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHUSI.

Crpoenue u (u3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M CEphbl. AJUIOTPONHBbIE MOAUGDUKAIMK KHUCIOPOAa U CEpbL.
Xumuueckue cBorcTBa cepbl. CepoBOAOPO, CTpoeHUE, PU3UUECKHE U XUMUYECKUE CBOMCTBA. OKCHIIBI CEphl KaK MPEICTABUTEIN KHUCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (pU3MUYEeCKre U XUMHYECKHEe CBOMCTBA (00IIMe KaK MpEeACTaBUTENS Kacca KUCIOT U crenuduyeckue). XuMHUYeCKue
peaKiuy, JIeKaHe B OCHOBE MPOMBINIICHHOTO CIoco0a TmoiydeHus cepHoi KucnoThl. [Ipumenenue. Coin cepHOW KHCIOTHI, Ka4eCTBCHHAS
peakuus Ha cynbhar-uoH. Haxoxaenue cepsl U €€ coequHEeHUI B MpUpoie. XUMUUECKOE 3arpsi3HEHUE OKPYKAroIIel cpe/ibl COSTUHEHUSIMH CephbI
(KMCIIOTHBIE TOXK]U, 3arPA3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS.

O61mas xapaktepuctuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENIEHH OKHCIICHUSI.

A30T, pacnpocTpaHeHHE B TIpHUpojie, (U3HUECKUE U XUMHYECKHe cBolicTBa. KpyroBoport a3ora B mpupoje. AMMHAK, ero (U3HYecKue u
XMMHUYECKHE CBOWCTBA, MOJy4yeHHe U npuMmeHeHue. Conu aMMOHUS, UX (DU3MUECKHEe M XMMHYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHas
peaxiys Ha MOHBI aMMOHUS. A30THAsI KUCIIOTa, €€ TolyueHue, PU3NICCKUEe i XUMUYIECKIE CBOMCTBA (00IIHMe KaK MPEICTaBUTENs KJIacca KUCIIOT |
cnenuduueckue). Mcnoiap3oBaHne HUTPATOB U COJE aMMOHHS B Ka4eCTBE MUHEPATIBHBIX YI00OpeHH. XUMUUYECKOE 3arpsi3HEHUE OKpY KaroIen
CpeIbl COSTMHEHUSMU a30Ta (KUCIOTHBIC IO/, 3arpsi3HEHUE BO3AyXa, ITOYBEI  BOJOEMOB).

®ochop, amnorponHsie Mmonudukamuu ochopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u docopHas Kuciora,
(du3nUecKre U XUMUYECKUE CBOKCTBA, onydeHue. Mcnonb3oBanue (ochaToB B KaueCTBE MUHEPATBHBIX YIOOPCHHH.

O6mmas xapaktepuctuka sneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE CTETIEHU OKHCIICHHUS.

Yriepos, autoTponHble MOAM(PUKALIMN, PaCIPOCTPAaHEHHUE B MPUPOJIE, (PU3MUECKHe M XMMHUYSCKHE CBOMCTBa. AjcopOuus. KpyroBopor
yraepoaa B npupoze. OKcuasl yriepoaa, ux Gpu3nueckue U XMMUYECKHUe CBOMCTBA, JCHCTBHE HA KUBbIE OPraHU3MBI, MOJTYYCHHE U IPUMEHEHHE.
DKoJIoTHYecKue MpoOJIeMBbl, CBsI3aHHbBIE ¢ OKcuioM yrieposa (IV), runoresa rino0amsHOTro MOTEIICHHUS KIIMMaTa, MapHUKOBBIN A @ekT. YTonpHas
KHCIOTa U €€ colu, UX (PHU3MYecKHe W XUMHUYECKHE CBOWCTBA, MONy4YeHHEe W NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CEITLCKOM XO03SHCTBE.

[lepBoHayanbHble TOHATHA 00 OpPraHMYECKHX BEIIECTBaX KaK O COEAMHEHHUAX yTriaepoaa (MeTaH, 3TaH, JTWJICH, alleTWJIEeH, JTaHOoI,
TJIMIIEPUH, YKCYCHAsE KUCI0Ta). [IpupoiHble HCTOYHUKH YTIIEBOIOPOIOB (yrojib, IPUPOIHBIH ra3, HedTh), MPOAYKTH HX MepepaboTku (OCH3MH),
WX POJIb B OBITY W TPOMBIIIIIICHHOCTH.

[TonsiTie 0 OMONOTMYECKM Ba)KHBIX BEIIECTBAX: KHUpax, OeNMKax, yrieBoJax — M WX POJH B JKU3HU uyeloBeKa. MarepuallbHOE €IHUHCTBO
OpPraHWYECKUX M HEOPTAaHHUECKUX COCAMHCHHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBa, MNoidyueHHWe U mnpumeHeHue. CoenuHeHuss KkpeMHus B mnpupoge. OOmue
npencraBicHuss o0 okcuae kpemHusA(IV) m kpemHueBoil kuciore. CHIMKATBI, WX HCIOIL30BAaHUE B OBITY, MEIHIIMHE, MPOMBINIJICHHOCTH.
Baxneiiime crpouTenbHBIE MaTepuanbl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [IpobmeMbl 0G€30macHOro HCIOJIb30BAHUS
CTPOUTEILHBIX MAaTEPHUAJIOB B IIOBCEHEBHON KHU3HU.

XUMHYeCKHIi IKCIEPUMEHT: M3y4YeHHEe 00pa3I0B HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEJCHHE KaYyeCTBEHHBIX
peaknuii Ha XJIOPUI-HOHBI U HAOIOICHHE TIPU3HAKOB WX MPOTEKAHHUS, OIBITHI, OTpaXkaroriue (U3MIeCKUe M XUMUIECKHE CBOMCTBA TaJIOTCHOB U
WX COeNWHEHUN (BO3MOXXHO HCIIOJNBh30BaHHE BHUECOMATEPHANIOB), O3HAKOMIIEHHWE ¢ o0Opas3lamMu XJIOPHAOB (TaJIOT€HUOB), O3HAKOMIIEHHE C
oOpasmamMu cepbl B €€ COoeAMHEHUSMU (BO3MOXHO HWCIIOJIB30BaHUE BHJICOMATEPHATIOB), HAONIOJCHUE Tpolecca OOyrJIMBaHUS caxapa IOJ
JIeCTBHEM KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, H3yUYeHNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI, MPOBEJICHHE KaueCTBEHHOM



peaknMu Ha cynb(ar-MoH W HAOMIOJCHHME MpHU3HAKa e€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMM CBOMCTBaMM a3oTa, ¢ochopa U HX
COCIMHEHWH (BO3MOXXHO HCIIOJIb30BaHUE BHACOMATEpPUAIOB), oOpa3liaMu a30THBIX M (OChOPHBIX yAOOpPEHHH, IOJy4eHHE, COOHpaHue,
pacro3HaBaHHe M U3yYCHHE CBOMCTB aMMMaKa, IPOBEJCHUE KaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA U (ochaT-uoH U n3ydeHUe IPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI0 (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), HU3YUYCHHE
MoOJIeNIel KPHUCTAIMUECKUX pPemETOK anMasa, rpadurta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aacopOLuu pacTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IPOTHBOrasza, IMOJy4eHHE, COOMpaHHe, paclno3HaBaHUE UM H3YYEHHE CBOMCTB YTJEKUCIOrO Tasa,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIMIl Ha KapOOHAaT M CUJIMKAT-UOHBI U HM3YUYEHHE IPU3HAKOB UX IPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKLHEN
CHJIMKATHOM MPOMBILIUIEHHOCTH, PELIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeline HeMeTauibl U UX COSTUHEHUS.

MerTansl 1 UX COETUHEHUS.

OO6mmas xapakTepuCTHKa XMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMU UX MosiokeHusi B [leproguueckoil cucteMe XMMHYECKHX
anemenToB JI.M1. MenneneeBa u crpoeHus: aromoB. CTpoeHue MeramioB. MeTalnyeckasl CBA3b U METaNIMYecKass KpUCTalsInyecKasl peréTka.
DNEKTPOXUMHUECKUNA P HANpsHKEHUH MeTauioB. Du3ndyeckue M XUMUYECKUE CBOMCTBA MeTauioB. OOmme crnocoObl MOMydYeHUs METalioB.
[lonsiTie 0 KOpPpO3UMM METAJNIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT Koppo3uu. CmaBbl (CTanb, YyryH, JIOPAJIOMUHUN, OpOH3a) M UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble Metaiuibl: nojoxeHue B Ilepuommueckoil cucrteme xumuyeckux 3iemeHToB .M. MenpeneeBa, cTpoeHHe HX aTOMOB,
HaxoXxJaeHue B mpupoje. Pu3nyeckue U XMMHUYECKHUE CBOWCTBA (Ha mpumepe HaTpus U Kaius). OKCHUIbl UM TUAPOKCUIBI HATPUS M Kalusl.
[IpuMeHeHne MEeT0YHbIX METAINIOB U UX COCITMHEHUN.

[IlenoyHO3eMeNnbHbIE METAJUIBI MATHUM U KaJbLIUK: mosiokeHue B [lepuonnyeckoil cucreme xummuueckux snementoB J[.M. Menzeneesa,
CTPOEHHE HX aTOMOB, HaxO)KJeHue B npupoje. Ouznyeckue U XMMHUECKHE CBOMCTBA MarHus M Kaiblus. BakHeiime coequHEHUS KalbLUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxkenue B Ilepuomgmueckoit cucreme xumuueckux anemeHToB .M. MenneneeBa, cTpoeHHe aToma, HaxXOXJEHUE B
npupoje. Pusnveckre U XMMHUECKHUEe CBOMCTBA atoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHIA U TUAPOKCUA ATFOMUHUS.

Keneszo: nonoxenue B [lepnonnyeckoin cucreme xumuueckux aiaemMeHToB JI.M1. MenneneeBa, CTpoeHHE aTOMa, HaXOXAECHHUE B IIPUPOJE.
dusnyueckre 1 XMMUUIECKHE CBOMCTBA kere3a. OKCUIbl, THAPOKCH B U conu conu xkene3a (I1) u sxenesa (III), ux cocra, cBO¥CTBA U TIOJIyYCHHE.

XHMHYECKHIl IKCIIePUMEHT: O03HaKOMJIEHHE ¢ 00pa3llaMy METaNIOB U CIUIABOB, UX (PU3MUYECKUMM CBOMCTBAMH, U3yUYE€HUE PE3yJbTaTOB
KOpPpO3UM METaNIOB (BO3MOXKHO HCIIOJIb30BAHUE BMJIEOMATEPHANIOB), OCOOCHHOCTEM B3aMMOAEMCTBMS OKCHAA KalbliMsg M HATpuUs C BOJAOH
(BO3MOXKHO MCIIOJIb30BaHME BUIECOMATEPHUAJIOB), MCCIEOBAHNUE CBOWCTB >KECTKOW BOJBI, MpOIEcca TOPEHUs Keje3a B KUCIOopoJe (BO3ZMOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHKS KAYSCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJlblHs, ATFOMUHUS, [IMHKA, jxene3a (11)
u xenesa (III), menu (II), HaOnrogeHueW omKMCaHUE MPOLECCOB OKpAIIMBAaHMs IUIAMEHM HMOHAMHU HATpHs, Kalusg M KalblUs (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HcCceloBaHUE aM(OTEpHBIX CBOICTB THUJIPOKCHIA AIIOMUHHS W THUJIPOKCHIA IWHKA, pelIeHue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe « BakHele MeTaibl U UX COETUHEHUS».

XHUMHS U OKpyKarolas cpefa.

BemiectBa n Marepuanbl B MOBCEIHEBHOM XKHU3HH yelloBeka. be3onacHoe HCmoib30BaHNE BEUIECTB M XUMUUECKUX peakiuii B ObITy. [lepBas
MTOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXkaromleil cpensl (mpenenbHas AomycTUMas KoHueHTpauus semiectB (manee — I[1JK). Pomp xumum B
PELIEHUH YKOJIOTHYECKUX MTPOOIIEM.

XUMHUUECKUH IKCIIEPUMEHT: U3yuyeHre 00pa31oB MaTepUaoB (CTEKIIO, CIUIaBbl METAJIOB, OJUMEPHBIE MaTepHAIbI).



Meorxcnpeomemuvie ceasu.

Peanuzamus MeXOpeaIMETHBIX CBA3€M NpH H3yYeHUH XUMHM B 9 Kilacce OCYIIECTBIIETCS Yepe3 MHCIOIb30BAaHME Kak OOIIMX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUHN, SIBISIOIMIMUXCA CUCTEMHBIMU JUISI OTJACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBeHHO-HAYYHbIC MOHATHA: HAay4YHbIM (akT, TUIOTe3a, 3aKOH, TEOPHS, aHATU3, CHUHTE3, KiacCU(UKALUs, NEePUOAUYHOCTD,
Ha0II0IeHNE, SKCTICPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEITb, SIBIICHUE, MAPHUKOBBINA Y (EKT, TEXHOJIOTHS, MATEPUAIIBL.

O®uznka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PAJIUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUHN 3apsl,
MPOBOJHUKY, TONYMPOBOIHUKH, IUAICKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, O0BEM, arperatHoe COCTOSHHUE BEIIECTBa, T'a3, PacTBOD,
pPacTBOPUMOCTb, KpHUCTaJUIMYECKasi pemérka, CIUlaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULBI W3MEPEHHsS,, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE3161, CoHIIE.

buonorus: dotocunTes, apixanue, ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE YAOOPEHUs, MUKPOAJIEMEHThI, MaKpOdJIEMEHTHI, MUTATEIbHbIE
BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE HCKOMIAEMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3y/ibTaThl 0CBOCHHS POrPAMMBbI I10 XHMHMH HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMus.

N3yuenne XuMHUM Ha YypOBHE OCHOBHOTO OOIIEro oOOpa30BaHMsI HAMPAaBICHO Ha JOCTH)KCHHE OOY4YalOIMIUMHCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE Pe3yJbTAaThl OCBOEHHMSI NMPOrpaMMbl OCHOBHOIO 0011ero o0pa3oBaHMsl JOCTUTAIOTCA B X0Jie OOyYeHUsS] XMMHHU B €IMHCTBE
y4eOHOW U BOCHUTATENHHOU JIEATEIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUUCKUMHU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TMPHUHSATHIMA B OOIIECTBE MpaBUJIaMU W HOPMAaMHU IIOBEICHHS W CIIOCOOCTBYIOT TPOIIECCAM CAaMOIO3HAHUS, CAMOPA3BUTHUS W
COLIMAIN3aIuU 00yYarOIIHXCS.

JIMYHOCTHBIE Pe3yJabTAaThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTALMUA W
pacUIMpeHHe OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY U HAYYHOMY HACJEAMIO, MIOHUMaHUS 3HAYEHUS] XUMHUUYECKOU
HayKH B )KM3HU COBPEMEHHOT0 00IIECTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(OpPMAIIMEl O IEPEIOBBIX TOCTUKEHUIX U OTKPBITHUSIX MUPOBOM
Y OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpasKJAaHCKOr0 BOCIIMTAHMSI:

MPEJICTABICHUS O COLMATBHBIX HOPMAax M MPaBUJIAX MEKIUYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HON, YUeOHO-UCCIIeI0BATENLCKOM, TBOPUECKOW M JAPYTUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM
JeSITeIbHOCTH TIPU BBIMIOJIHEHUU YY€OHBIX, MMO3HABATENBHBIX 3a7a4, BBHITOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUHN yUeOHBIX MPOEKTOB,
CTPEMJICHHsI K B3aWMOIOHUMAHWIO W B3aMMOIIOMOIIHM B TIPOIIECCE ATOM Y4eOHOU AEATEIHHOCTH, TOTOBHOCTH OIIEHWBATh CBOE TOBEICHHE W
MOCTYNKU CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUX MPEICTABICHUN O BEIIECTBE U XMMHUYECKON PEAKIIMK, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIFONIUX OCHOBY JHJisi TOHUMAaHUs CYIIHOCTH HAyYHOW KapTUHBI MHpA, TPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSA
MIPUPO/IbI, B3aUMOCBS35X YEJIOBEKA C MPUPOIHOM CPeIoil, O POJIU XMMHUH B IO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHMM IO XUMHHU, HEOOXOIUMBIX I OOBSICHEHHS HaOII0aeMbIX
MPOLIECCOB U SIBJICHUI;



MO03HABATENIbHON, HHPOPMAIIMOHHON M YUTATENbCKOW KYJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON PabOThI C y4eOHBIMU TEKCTAMHU,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMU TEXHUUYECKHUMH CPEJICTBAMH MH(POPMAITMOHHBIX TEXHOJIOTHA;

WHTEpeca K OOYYCHHIO U TMIO3HAHUIO, JFOOO3HATENLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CamMo0Opa3oBaHWIO, MPOCKTHOW H
HCCIIE0BATENIbCKOM IeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHIIICM;

4) hpopMHpPOBaAHHS KYJIbTYPHI 310POBbI:

OCO3HAHUS IICHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKHM Ha 3J0POBBIH 00pa3 »KU3HU, OCO3HAHUS
MOCJICICTBUM W HENPHUATHS BPEIHBIX NPHUBBIUCK (YMOTPEOJCHUS AIKOTOJs, HAPKOTUKOB, KypEHHUs), HEOOXOJIUMOCTH COOJIOCHUS IPaBUI
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,

5) TPy10BOT0 BOCIIUTAHUS:

MHTEpeca K MPaKTHIECKOMY M3YUYEHHIO TPodeccuil  Tpyia pa3InyHOro PoJia, YBAKEHUE K TPYAY U pe3yabTaTaM TPYIOBOU JAESATCILHOCTH,
B TOM YHCJI€ Ha OCHOBE NPHUMEHEHHUS MNPEIMETHBIX 3HAHWH MO XUMHH, OCO3HAHHOTO BBHIOOpA MHIUBUIYaJbHOW TPAaGKTOPUH MPOJOKECHUS
oOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIENTHON
npodeccnoHaNbHOM IEeATEIbHOCTH U Pa3BUTHSL HEOOXOAMMBIX YMEHUHN, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JOrH4eCKOro BOCIMTAHMSA:

9KOJIOTHUYECKU IIeJIECO00Pa3HOr0 OTHOIICHHSI K MPUPOAC KaK HCTOYHHKY XKU3HU Ha 3eMmiie, OCHOBE €€ CYIIeCTBOBaHWS, MOHUMAaHUS
LIEHHOCTHU 3/I0POBOTO M 0€30MacHOro odpasa >KU3HHU, OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (PM3UYECKOMY U MCHXHUYECKOMY 370POBBIO,
OCO3HAHUS [IEHHOCTU COOJTIOICHNS MPaBUII O€30MIaCHOTO IMOBEJCHUS TPpU PaboTe C BEIIECTBAMH, a TAKXKE B CUTYAIIUSAX, YIPOKAIOIINX 370POBBIO U
JKU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMCHSTHh 3HAHUS, IMOJIy9aeMble NPH W3yYCHUU XUMHH, JJIS PEIICHUs 3a7ad, CBSI3aHHBIX C OKPYKAIOMIEH MPHUPOITHOM
CpeJIOii, TIOBBIIMICHUS YPOBHS IKOJOTUYCCKOW KYJIBTYPBI, OCO3HAHUS TIIOOATHLHOTO XapakTepa JKOJIOTHUSCKHUX TPOOJeM W MyTed WX pelIeHUs
MOCPEACTBOM METOJIOB XUMUU;

9KOJIOTHYECKOTO MBIIIICHUS, YMEHUS PyKOBOJICTBOBATHCSI M B IO3HABATEIHLHOW, KOMMYHUKATHBHOM U CONMATHHON TIPAKTHKE.
MeranpeamerHble pe3yJabTaTbl. B cocTaBe MeTampeIMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYUMBIC AN (OPMUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4YHble MOHSTUS (3aKOH, TEOpHUs, MPHUHIMI, TUNOoTe3a, (akT, cucrema, MpPoIecC, SKCIEPUMEHT U JAPYroe.), KOTOpPble MCHOJB3YIOTCS B
€CTECTBEHHO-HAYYHBIX yUEOHBIX MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU W3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAyYHOW KapTUHE MUpPa, U YHUBEPCAIbHbIC yUeOHBIC JAeicTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOPhIE 00SCIICUNBAIOT
(dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHMPOBAHHMIO U OCYIIECTBICHUIO yU4eOHOU AesITeNbHOCTU. MeTanpeaMeTHbIe Pe3yNbTaThl
OCBOEHUS 00pa30BaATEIHLHOM MPOTrPAMMBI TIO XHMHH OTPaXKaIOT OBJIAJICHIE YHUBEPCATHHBIMU MTO3HABATECIILHBIMY JICHCTBUSMU, B TOM YHCJIE:

1) 6a3oBbIe JJOrHYECKHeE AeliCTBUS:

YMEHHE UCTOIb30BaTh MPUEMBI JTJOTHUECKOTO MBIIIJIEHUS TP OCBOSHUH 3HAHUI: PACKPBIBATH CMBICII XUMUYECKHUX MOHSATHH (BBIICIATH HX
XapaKkTepHbIC NMPU3HAKK, YCTAaHABJIMBATH B3aWMOCBS3b C JPYTHMH TOHSATHSMH), UCTIOIB30BATh MOHATHS I OOBSICHECHHUS OTACIBHBIX (AKTOB U
SBIICHUH, BBIOMpPATh OCHOBAHMS W KPUTEPUH Ui KIACCH(PUKAMK XUMHUYECKHMX BEIIECTB U XUMHUYECKHX pEaKIHid, YCTaHABJIMBATh
MIPUYUHHO-CJICICTBEHHBIC CBS3M MEXITy O0OBCKTaMH M3YUYCHHS, CTPOUTH JIOTHUSCKUE PACCYKIACHUS (MHAYKTHBHBIC, ISTYKTUBHBIC, 11O aHAJIOTHH),
MIPOBOAMTH BBHIBOJIBI M 3aKITIOUCHHUS,

YMEHHE TPHMEHATH B TMpOIecce TO3HAHHMS TOHATHS (TPEIMETHBIE W METANpEeJAMETHBIC), CHMBOJUYECKHE (3HAKOBBIC) MOJICIIH,
UCIIONIb3YyEeMbIE B XHMMHH, TPEOOpa3OBHIBATh IIUPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE MPEACTABICHUS — XUMHYECKUW 3HaK (CUMBOI
JJIEMEHTa), XUMHYecKass (GopMylia M YpaBHEHHUEC XHMHUYECKOH PEaKIUu — MPH PEIICHUH Y4IeOHO-TTO3HABATEIBHBIX 33Ja4, ¢ Y4ETOM 3THX



MOJICJIHBIX MPEICTABICHUHM BBIABIATh M XapaKTepU30BATh CYIIECTBEHHbIE NPU3HAKA M3Y4aeMBIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHUYECKUX pEeakUui, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEJACTBEHHBIC CBSI3M M NPOTUBOPEYHMS B H3Yy4YaeMbIX Mpoleccax H
SIBJICHUSIX;

2) 6a30BbIe HCCIEI0BATEILCKHE AeCTBHA:

YMEHHE HCI0JIb30BaTh MOCTaBJICHHBIC BOMPOCH B KaueCTBE MHCTPYMEHTA MO3HAHMs, a TaKKE€ B KayecTBE OCHOBBI JJIsi (JOPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CYKJIECHUI;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHHUIO, OPTaHU3AlMKA U MPOBEJICHUI0 YUEHWYECKUX JKCIEPUMEHTOB: yMEHHE HAOIIOAATh 32 XOJA0M
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (popMynupoBaTh 0O0OOLICHUS W BBIBOJBI MO pe3yjbTaTaM NPOBEAEHHOTO OIIBITA,
UCCIIETOBAHMsI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe;

3) padora ¢ unpopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh W HMHTEPIPETUPOBATh MH(YOPMALUIO PA3UYHBIX BUIOB U (HOPM MPENCTAaBICHHS, TOIYYaeMyI H3
pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEpATypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBbIE MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKU
OLIEHUBATh MIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHATH Pa3INuHbIe METObI U 3aIPOCHI PU MOUCKE U 0TOOpe MH(OPMALIUY U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOIUMBIX IS
BBIIIOJTHEHUSI y4eOHBIX U  I[IO3HABaTENbHBIX 3a7ady  ONpPENENEHHOrO THIA, [PUOOpPETeHHEe OmbiTa B  0O0JIACTH  HCIIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KYyJIbTypOll aKTUBHOTO WCIIONB30BAHUSA PA3IUYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENTLHO BHIOMPATH ONTHUMAIBHYIO (POpMY HpPEACTABICHUs MHPOPMALMU U WLTIOCTPUPOBATH PellaeMble 3a/1aui HECIOKHBIMU CXEMaMH,
auarpaMmamu, IpyrumMu popmamu rpaduku U UX KOMOWHAIUSMU;

YMEHHE HCIIONb30BaTh W aHAIM3UPOBATh B TMpollecce Y4YeOHON M HCCIEIOBATENbCKOM JEATEIBHOCTH HH(POPMAIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY’KaIoIEel MPUPOTHON CpeIbl;

VY obyuatomierocs OyayT copMHPOBAHbI CIIEIYIONINE YHUBEPCATIbHbIE KOMMYHUKATUBHBIE ICHCTBUSL:

yYMEHHE 3aJ]aBaTh BOIIPOCHI (B XOZ€ Auaora U (Ujn) JUCKYCCUM) MO CYIIECTBY 00CyX1aeMoi TeMbl, (POPMYIHPOBATH CBOHU MPENTIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3aa4n;

NPUOOpPETEHUE OMbITa NMPE3EHTALMU PEe3yJIbTATOB BBHINOJHEHUS XMUMHUYECKOTO SKCIEpUMEHTa (JabopaTOpHOTO OMbITa, J1abopaTOPHOU
paloThI 10 UCCIIEJOBAHUIO CBOMCTB BEILLIECTB, yUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IMO3HABATEIBHON U UCCIIEIOBATEIBCKOM 1€ATEIbHOCTU IIPU PEIIEHUN BO3HUKAIOIINUX
npobeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIIACOBaHMS MO3UIMH (00CYXIeHHs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI», KOOPAHHALIUSI
COBMECTHBIX JICHCTBHI, ONpeieieHne KPUTEPUEB 1O OLICHKE KaueCTBA BBINIOJHEHHON pabOThI U IPYTHE);

V¥ obyuatomierocs OyayT chopMUPOBaHbI CIEIYIONNE YHUBEPCATIbHBIC PETYIATUBHBIC TEHCTBHS:

YMEHHE CaMOCTOSITEIbHO OINpEeAeNsATh LENU JEeSTeNbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOJUPOBATH M NPU HEOOXOJUMOCTH
KOPPEKTHpPOBAaTh CBOIO JIEATENIHOCTh, BbIOMpaTh Hambonee 3(QexkTuBHbIE CHOCOOBI pemIeHus Y4eOHBIX U IO3HABATENBHBIX 3aad,
CaMOCTOSITENILHO COCTaBIIATh MJIM KOPPEKTUPOBAThH MPEAJIOKEHHBIN alropuT™M AeUCTBUIN MPHU BBHITOJHEHUH 3a/laHUN C yU4ETOM MOJyYEHHUsI HOBBIX
3HaHUH 00 n3ydaeMbIX 00BEKTaxX — BEIIECTBAX U PEakIUsIX, OEHUBATh COOTBETCTBHUE MOJyUYEHHOTO pe3yJibTaTa 3asBICHHOH 1€,

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeMble B YCIIOBUU 3aaHUH.

IIpenmeTHble pe3y/bTaThbl 0CBOEHHMS IPOrPAMMBbI 110 XUMHM HA YPOBHE OCHOBHOT'0O 00111er0 00pa3oBaHMsl.

B cocrtaBe mpemMeTHBIX Pe3yibTAaTOB IO OCBOCHHMIO OO0S3aTEILHOTO COJACpIKaHWs, YCTAaHOBJIEHHOTO JaHHOW (denepanbHOM paboueit

IIPOrpaMMOii, BBIIENSIOT: OCBOEHHBbIE OOYYaIOUIMMMCS HAy4YHbIC 3HAHUS, YMEHHMS U CIOCOOBI AEHCTBHM, cneuuduyeckue A MpeaMETHON



obnactu «XuMUs», BUABI ACATEIBHOCTH 0 MOJIYYCHHUIO HOBOTO 3HAHUWS, €r0 MHTEPIPETALNH, NPeoOpa3oBaHUIO U NPUMEHEHHUIO B Pa3ITUYHBIX
y4€OHBIX U HOBBIX CUTYalLlUsX.

K kon1y oOydenus B 8 kiacce y o0yuaromierocst 0yay copMUpOBaHBI CISIYIONINE TPEAMETHBIC PE3yIbTAThI 10 XUMHH:

PACKpBIBATh CMBICI OCHOBHBIX XMMHMYECKHX MOHATHUI: aTOM, MOJIEKYJa, XUMUYECKUHA 3JIEMEHT, NIPOCTOE BEIIECTBO, CIO0XKHOE BEILECTBO,
cMech (OIHOpOAHAsl U HEOJHOPO/HAsA), BAJIGHTHOCTb, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBast JoJsl XMMUUYECKOIO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIM 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCICHHS, XMMHUYECKas peakius, KIacCU(PUKAIM peakiuil: peaklud COSAMHEHUS, PEaKIUH Ppa3JIOXKECHHS, PEaKIUU 3aMeIIeHUs,
peakiuu oOMeHa, 3K30- ¥ SHAOTEPMHUECKUE PEaKIMH, TeII0BOM 3 deKT peakiuu, Apo aToMa, JEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTaIb,
panuyc aroMa, XMMUYECKas CBsI3b, MOJISAPHAs M HEMOJSPHAs KOBAJICHTHAs CBsI3b, HOHHAS CBsI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi OIS
BelIeCTBA (IIPOLEHTHAs! KOHLIEHTPALMs) B PaCTBOPE;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN ¥ IPUMEHSTH 3TH IMOHATHS IIPU ONMCAHUH BEIIECTB M WX MPEBPAILCHHI;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OTIpEeNeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHAX, CTENCHb OKHCJICHHUS JJIEMEHTOB B OMHAPHBIX COCIWHEHHSIX,
IPUHAAJISKHOCTh BEIIECTB K ONpEeAEIEHHOMY KiacCy COeIMHEHMH o Qopmyiiam, BHJI XMMHYECKOH CBsS3M (KOBaJIEHTHass M HOHHAas) B
HEOPTaHNYECKUX COCTMHEHUSX;

packpeiBath cMbica [lepuoanyeckoro 3akona [I.M. MenzeneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHAYECKHX JJIEMEHTOB OT HMX TMOJIOKeHUs B lleproamueckoil cucTeMme, 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOTO YY€HMsI, 3aKOHa ABOraJpo, ONUCHIBATh M XapaKTepu3oBaTh TabauuHyro Gopmy [lepuoanyeckoit cucteMbl XUMHUYECKUX
AJIEMEHTOB: pa3jiuyarh IMOHATUS «IJIaBHasg noarpynna (A-rpynma)» U «mnobounas noxarpynna (b-rpymma)», manele U OoJblLIME HEPUOABI,
COOTHOCHUTh 0003HaueHMs, KOTOpble UMetoTcs B Tabiuue «lleproanueckast cuctema xuMudeckux snemeHToB J[.M. MenneneeBa» ¢ 4yuCIOBBIMU
XapaKTepUCTHUKaMU CTPOEHHS aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB W 3apsija A1pa, oOllee YUCIIO 3JEKTPOHOB M pacHpeesieHue uX II0
3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UITUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMHUECKUE PEeaKIHU (110 YUCIy W COCTaBY YYaCTBYIOIIUX B
peaKIfy BEIIECTB, MO TEII0BOMY dhdexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHME CBOWCTBA BELIECTB pa3jIMYHBIX KIJIACCOB, MOATBEpXKJas OINUCAaHHE NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHNUH COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIHA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT X KaUeCTBEHHOT'O COCTaBa, BO3MOXXHOCTH NMPOTEKAHUS XUMHUECKUX MPpeBpaIleHHi
B Pa3ITUYHBIX YCIOBUSIX;

BBIYUCIIAATh OTHOCHUTENIBHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO XMMHMYECKOIO 3JIeMEHTa 1o (opmyJe
COEJTMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKON peaKIuy;

OPUMEHATh OCHOBHBIE ONEpallMd MBICIUTENIBHOW JIEATEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, O00OOIIeHHe, CHCTEeMaTHU3alHIO,
KIacCH(DUKANMIO, BBIABICHWE TPHYUHHO-CICICTBEHHBIX CBsS3€d — JUISI HM3Y4YCHHS CBOWCTB BEIIECTB W XHMHUYECKHX pEaKIui,
€CTECTBEHHO-HAayUHbIE METO/IbI I03HAHUS — HAOJII0/ICHUEe, U3MEPEHHE, MOICTUPOBaHNE, SKCIIEPUMEHT (pealbHbII U MBICIEHHBIN);

cleoBaTh IpaBHJIaM TMOJb30BAaHUS XUMHUYECKOM TMOCY/I0il M 1abopaTopHBIM 00OpYIOBaHMEM, a TaKKe IpaBHiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLHMSMH 110 BBIIOJHEHUIO JIAOOPATOPHBIX XHUMHMYECKHX OIBITOB IO IOJYYEHHIO U COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEIeIEHHON MaccOBOM JoJiell pacTBOPEHHOIO BEIECTBA,
IUTAHUPOBATh U MPOBOJAUTH XUMHUECKUE HKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH M KHCIOT C OMOIIBI0 MHIUKATOPOB (JaKMYC,



¢beHondransent, METUIOPAHX U IpyTHUE).

K xonny odyuenns B 9 kiacce y odoyuarwiuierocsi 0yay cGopMUpPOBaHBI cJieayIol[He MpeAMeTHbIe Pe3yJIbTaThl 10 XUMHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHUN: XUMHUYECKUHI DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUHOH, aHHOH, IIPOCTOE BELIECTBO,
CIIO’)KHOE€ BEIIIECTBO, BAJIEHTHOCTbD, JIEKTPOOTPHILIATEIEHOCTh, CTEIICHb OKUCIICHUS, XMMUYECKas PEaKIMs, XUMUYECKasi CBs3b, TEIUIOBOU APPEKT
peaKkMy, MOJb, MOJIAPHBIA OOBEM, PACTBOP, JIEKTPOJIMTHI, HEIIEKTPOJMUTHI, HIEKTPOIUTHYECKAs IUCCOLMALMSA, peaKlMM HOHHOrOo OOMEHa,
KaTaJln3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMble PEaKLWH, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHUU, OKUCIUTEID,
BOCCTQHOBUTEJIb, OKHCIEHHE U BOCCTAHOBJICHME, AJJIOTPONMs, aM(pOTEPHOCTb, XMMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, METaUINYecKas),
KPUCTAJUIMYECKAsT PEIIETKa, KOPPO3US METAJUIOB, CIUIABBL, CKOPOCTh XUMHUYECKOM pEAKLUUH, IPeNelbHO aonyctuMmas KoHueHrpauusa IIJK
BEIIIECTBA,;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NOHITUN U IPUMEHSATHITH MOHATHUS IPU OMMCAHUU BELIECTB U UX IPEBPAILECHUI;

UCIOJIb30BaTh XUMUUECKYI0 CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUM XMMUYECKUX PEaKLuii;

OIPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO COCTaBa, PUHAIJICAKHOCTh BELECTB
K OIpeIesIEHHOMY KJacCy COeAMHEHUH mo ¢opmysaM, BUJ XMMHUYECKOH CBA3M (KOBaJCHTHAs, MOHHAs, MeTaNIM4yecKas) B HEOPraHWYECKHX
COEMHEHUSX, 3aps]l MOHA 110 XUMHUYECKOH (popMyIie, XapakTep Cpeabl B BOJHBIX PaCTBOPAX HEOPTraHMUYECKUX COSAMHEHUH, THIT KPUCTAIUTHYECKON
PEIIETKY KOHKPETHOT'O BEILIECTBA,

packpsiBath cMbica Ilepuoanueckoro 3akona JI.M. MenneneeBa u 1€MOHCTPUPOBATh €ro NMOHMMAHUE: ONMMCHIBATh M XapaKTEpU30BAThH
Tabmuunyo Gopmy Ileproanueckoi cucTeMbl XMMUYECKUX 3JE€MEHTOB: pa3jinyaTh MOHATHS «IJaBHas moirpymnmna (A-rpynmna)» U «mobodHas
noarpymma (b-rpymnma)», Mansle 1 OOJbIINE TEPHOABI, COOTHOCUTH 0003HAUCHHSI, KOTOPbIE UMEIOTCS B NMEPUOINIECKON TaOIUIE, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsl s1pa, oO0llee YHCIO 3JIEKTPOHOB U paclpesieleHue HUX I0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB M UX COEIMHEHUN B Mpejaesax MalbIX NEpUOAO0B U
TJIABHBIX MTOATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE peakluuu (110 YHCIY M COCTaBy YYacTBYIOUIUX B
PEaKIMU BEIIECTB, 110 TEIUIOBOMY 3((EKTy, 0 U3MEHEHUIO CTETIeHEeH OKUCIEHUS! XUMHUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIKE U crienu(ruyecKne XUMUYECKHUEe CBOMCTBA MPOCTBIX U CIOXHBIX BELIECTB, MOATBEPK/1asi ONHMCAHNE
IIPUMEPAaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIM;

COCTABJIAITh YPABHEHUS JJIEKTPOIUTHYECKOM JUCCONMAIIMM KHUCIJIOT, LIENOYEH M COJIEH, IOJHBIE M COKpAIIEHHBIE YPAaBHEHMS pPEaKUUi
MOHHOT0 0OMeHa, ypaBHEHMS PeaKlnid, TOATBEPKAAIONINX CYIIECTBOBAHUE T€HETHUECKON CBS3M MEXKY BEIECTBAMU PA3JIMYHbIX KIaCCOB;

PacKpbIBaTh CYHIHOCTh OKHMCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM COCTABJIEHMS JIEKTPOHHOIO OajaHca 3TUX peakKlui;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH IIPOTEKAHUSI XMMUUYECKUX NPEBPAILIEHUN B Pa3INYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJNIO XMMHMYECKOIO 3JIeMEHTa 1o (opmyle
COEJIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKIUH;

co0JII0/1aTh MPaBUIIA MOJIb30BAHHS XUMHUECKON MOCYA0H U 1a00paTOpHbIM 000pyI0BaHUEM, a TaKXkKe MpaBuiia 00OpaIeHNs C BELIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKUcIoro ra3a);

MPOBOAMTH PEAKIUH, MOATBEP)KIAOIINE KAUeCTBEHHBIM COCTaB Pa3jMYHBbIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUIOPOMHUI-,
noaua-, kapoonar-, pocdar-, cumkar-, cyabdar-, rHIPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLINE B



BOJIHBIX PAaCTBOpPaxX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC ONEpPAallMd MBICIUTENbHOM JEeSTeIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, CHCTEMaTH3allHIo,
BBISIBIICHUE MPUYUHHO-CJICJCTBEHHBIX CBSI3€M — JIJIi M3yYEHHs] CBOMCTB BEHIECTB M XUMHUYECKUX PEAKIMI, €CTECTBEHHO-HAYyYHbIE METO/IbI
MO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

Ne

HaumeHoBaHue pa3/1esi0B U TeM NPOrPaMMbI

KoaudecTBO 4acoB

deKTPOHHBbIE (HU(pPOBBIE)

n/n Beero | Kontpoabubie | Ilpaktuyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMUYECKHE MOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3ZHAHUS U 5 2 bubmuorexa [JOK
MIPAKTUYECKOM JEATCIILHOCTH YCITOBEKA. https://m.edsoo.ru/7f41837c
1.2 BemectBa 1 XuMHU4YecKre peakiyu. 15 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
Wroro mo paznemy 20
Paznen 2.BaikHeliline npeicTaBuTe/IM HEOPraHNYECKUX BellleCcTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcuaax. 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bognopon. Ilonsitue o kuciaorax U cossix. 8 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [TonsiTne 06 OCHOBaHUSX. 5 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
2.4 OcHoBHbIE KJIACChI HEOPraHMYECKUX 11 1 1 bubnmnorexa [JOK
COCANHEHHUH. https://m.edsoo.ru/7f41837¢c
Hroro mo paznemy 30
Paznen 3.Illepuoanueckuii 3axkon u Ilepmoamueckasi cucrema xumudyeckux iemeHToB JI. U. MenneneeBa. CTpoeHue aTromMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaKkuuu

3.1 [Tepuoanueckuii 3axkon u [lepuoanveckas 7 bubnuotexa [JOK
cUCTEMa XMMHYECKUX 371eMeHToB 1. . https://m.edsoo0.ru/7f41837¢c
MenneneeBa. CTpoeHue atoma.
3.2 Xumudeckas cBsi3b. OKUCIUTEIBHO- 8 1 bu6mmorexa [IOK
BOCCTaHOBUTEIHHBIC PEAKITHH. https://m.edsoo.ru/7f41837¢
Wroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 5



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

9 KUIACC

Ne HaunmeHoBaHMe pa3ie10B U TeM NPOrpPaMMbl Kosan4yecTBo yacos JyekTpoHHBbIE (LM (POBHIE)
n/n Bcero Kontponbnbie | IIpakrnuyeckue oOpasoBaTe/IbHbIE PeCypChl
padoTbI padoTbI
Paznen 1.BemecTBo M1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEHUE U yrirydaeHue 3HaHUN OCHOBHBIX 5 1 bubmumoreka [IOK
paszesioB Kypca 8 Kiacca. https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
peakiui. https://m.edsoo.ru/7f41a636
1.3 DIEeKTPOTUTHYECKAs TUCCOIHAIUSA. XUMHUECKUE 8 1 1 bubnuorexa [JOK
peaKIHMy B pacTBOpaXx. https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paznen 2.HemeTasibl M UX COeIUHEHUSI
2.1 OO0m1as xapakTEPUCTHKA XUMUYECKHUX DJIEMEHTOB 4 1 bubnuorexa [JOK
VIA-rpymnims. ["anoreHsi. https://m.edsoo.ru/7f41a636
2.2 OO0m1as xapaKTEPUCTHKA XUMUYECKHUX DJIEMEHTOB 6 bubnuorexa [JOK
VIA-rpymnmel. Cepa u €€ coeJHHEeHUSI. https://m.edsoo.ru/7f41a636
2.3 OO01mas xapakTepruCTHKAa XUMUIECKHIX 2JIEMEHTOB 7 1 bubnunoreka [JOK
VA-rpynmsl. A30T, pochop U UX COSTMHCHHUS. https://m.edsoo.ru/7f41a636
24 OO11ast XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB 8 1 2 bubnuoreka [IOK
IVA-rpymisl. Yriaepoa v KpeMHHH U UX https://m.edsoo.ru/7f41a636
COE/IMHEHUS.
Hroro no pazaery 25
Paznen 3.MeTaJliibl U X COEIMHEHUSA
3.1 OO01Ire CBOMCTBA METAJLIOB. 4 bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Bakneiime MeTamisl 1 UX COETUHEHNS. 16 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no paznemy 20
Pasnea 4. Xumus u oxkpyskaomas cpeia
4.1 BemecTBa 1 MaTepuansl B dKU3HU YEI0BEKA. 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
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PesepBHOE Bpems

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

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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