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HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBanus, npeacraBieHHbx B PI'OC 00O, a Takxe Ha OCHOBE (eiepalibHON padoyei IporpaMMel
BOCIIUTaHMS U C y4ETOM KOHLENIMU IpenoJjaBaHus yueOHOro nmpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranu3anusx Poccuiickoit @enepanum.

[Tporpamma 1o xuMuu Ja€T NpeicTaBlIeHUE O LENsIX, 001e cTpaTteru 00yyeHMsl, BOCOUTaHUS
U Pa3BUTHS 00YYAIOIIUXCS CPEJICTBAMH Y4eOHOTO IpeIMETa, YCTaHABIMBAETOOS3aTEIbHOE IPEIMETHOE
coJiep;KaHue, IpelycMaTpuBaeT paclpeesieHue ero o KiaccaM U CTPYKTYpUpPOBaHHUE 110 pa3fesiaM U
TEMaM MPOrpaMMbl [0 XUMHH, OIPEIENSIET KOJUYECTBEHHbIE M KaYECTBEHHBIE XapaKTEPUCTHKU
COJIepKaHusl, PEKOMEHAYEMYIO T0CIEI0BATENIbHOCTh HU3YYEHUS] XUMUU C YUETOM MEKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH 00ydarommxcs,
orpeJiesiieT BO3MOXKHOCTHU IpeAMeTa JUIsl peaau3aluy TpeOOBaHuUi K pe3ynbTaTaM OCBOSHHSI OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs, a Takke TpeOOoBaHUIl K
pe3yabTataM OOy4eHUs XMMHUHU Ha YpOBHE LieJe M3ydeHHs IMpeIMeTa U OCHOBHBIX BHUJIOB y4eOHO-
II03HABATEIbHOM JEATEIBHOCTH 00YUarOIIErocs 10 OCBOCHUIO YUeOHOI'0 COAEpIKaHusl.

3HaHME XUMMM CIYXHUT OCHOBOM aisi (POPMHUPOBAHMSI MHUPOBO33PEHUsI O0YHaIOIIErocs, €ro
MPEJCTaBICHUA O MAaTepHAILHOM EIWHCTBE MHpPA, BOXHYIO POJb HUIPAIOT (OPMHpPYEMbIE XHUMHUEH
MIPEJICTABICHHUS] O B3aUMOIPEBPAILECHUSAX SHEPIUU M 00 3BOJIOLUHU BEIIECTB B MIPUPOJE, O MYTAX
pereHust r1o0anbHbIX MPoOJIeM YCTOHYHMBOIO Pa3BUTHs YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHYECKOH,
MUILEBOM U SKOJOrMYECcKOl 6e30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenne xumun:

CHOCOOCTBYET pealu3allii BO3MOYKHOCTEH Ui caMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMHpOBaHHE MBILIUIEHUS M TBOPYECKHX CIOCOOHOCTEW OOywaroumxcs,
HaBBIKOB UX CaMOCTOSTEIbHOW y4eOHOH NeATeNbHOCTH, SKCIIEPUMEHTAJIbHBIX U HCCIEA0BATEIbCKUX
yMeHU, He0OXO0AUMBIX KaK B TIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATILHOMN 1€ TEIbHOCTH;

3HAKOMHUT CO CIEHU(PHUKON HAYYHOTO MBIIIICHHS, 3aKJIabIBa€T OCHOBBI IEJIOCTHOTO B3IJIAJa
Ha €JMHCTBO MPHUPOJIbI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarloM B OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00YyYaroIuXcs;

croco6cTByeT (hOPMHUPOBAHHIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HaHUSM,
K NIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOe 00pa3oBaHue 00ydaromuXCsl.

JlanHble HampaBiieHHs B OOY4YeHMM XHMMHUU OOECIEeUMBaIOTCA CHEUM(PUKON coaep:KaHus
y4eOHOro0 npeiMeTa, KOTOPBIN SABISETCA Mearornyecky aaanTHPOBAaHHBIM OTPAKEHHEM 0a30BOI HAyKH
XMMHH Ha ONPEACIEHHOM dTaIe €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOrO oOIIero oOpa3oBaHMs OPHEHTHPOBAaH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMBbl TEePBOHAYANBHBIX TMOHATHA XMMHH, OCHOB HEOPIaHHYECKOH XUMHH U
HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX OHATUN OPraHUYECKON XUMUH.

CtpyKTypa coaepkaHusi MporpamMmmbl 110 XUMHUH c(HOpMHUPOBaHA HA OCHOBE CUCTEMHOTO IIOJIX0/1a
K e€ nzydyenuto. CojiepxaHue CKIaAbIBA€TCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM AJIEMEHTEH BELIECTBE
U CUCTEMBI MOHATHH O XMMHYecKOH peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPraHHU30BaHbl IO
MIPUHLIMITY [10CJIEN0BATEIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO
YPOBHSI:



— aTOMHO--MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHSI O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTaBICHUN 00 3JIEKTPOIUTHYECKON IUCCOIMAINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKH IMONYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIENIOBATEIBHO OT OJHOTO YPOBHSA K JPYrOMY, BBIIOJHSS
GyHKIUM OOBSACHEHUS U TNPOTHO3UPOBAHHUSA CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TTOJIYYCHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue NporpaMMsl 0 XMMHHU CITIOCOOCTBYET (HOPMUPOBAHHIO MTPEICTABICHHUS O XUMHYECKON
COCTABJIAIOLIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPHUPO/IbI, IEHHOCTHOIOOTHOLIEHUS K
Hay4yHOMY 3HAHUIO M METOJIaM II03HAaHUA B HayKe. V3yueHue XUMHUHM MPOUCXOIUT C IMPHUBICUECHUEM
3HAHUU U3 paHee U3yYEHHBIX YU4eOHBIX mpeamMeToB: «Okpyxaromuii Mupy, «buonorus.5—7 kimacce» u
«Dusuka. 7 Kiacey.

[Ipu uM3yyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHMI OCHOB XMMHUYECKON HAayKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSA, MPAKTUYECKOH JEATEIIbHOCTH YeJOBEKa W KaK OIHOTO M3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3a/iaya y4eOHOro MmpeaMera COCTOMT B ()OPMHPOBAHUHU CHCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEUIINX (HAaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX TOJOKECHHIH,
JOCTYIMHBIX 000OIIEHUI MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HAYKH, B MPUOOLICHUH K HAayYHBIM
METOJIaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUYECKUX PEaKiMid, B (POPMUPOBAHUU U PA3BUTHH
M03HABATENIBHBIX YMEHHUH U UX MPUMEHEHUH B Y1eOHO-TI03HABATEIbHON U y4EeOHO-UCCIIEI0BATEIbCKOM
NeSITEIbHOCTH, OCBOEHUU MPaBUiI 0€3011aCHOr0 00pallleHus C BEIIECTBAMU B IIOBCEIHEBHOM KU3HU.

[Ipy wW3yyeHMM XUMHHM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs Ba)XXHOE 3HAYCHHE
MpUOOPETN TaKKUe LEIH, KaK:

— (opmupoBaHUE HWHTEIEKTYallbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PEIICHU, CIOCOOHON ananTHUpOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOYYEeHHUsS Ha CHUCTEMAaTH4ecKoe MpUOOILIeHHe O0O0ydaroumxces K
CaMOCTOSITEJIbHOM TO3HABaTENbHOM AESITETbHOCTH, HAayYHBIM METOAaM IO3HaHMs, (POPMUPYIOLUIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrieueHne YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMHUCS — OIBITA
pa3HOOOpa3HOW N1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

— (opmupoBanue o0IIel (YHKIHMOHATHHOW U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh U OIICHUBATH SIBICHUS OKPYKAIOIIETO MHpA, MCIOIb3ys 3HAHHS U OIIBIT,
MOJIyYE€HHBIE TIPY U3YYEHUH XUMUH, IPUMEHAITH UX TPU PEUICHUH MPOoOJIeM B MOBCETHEBHOM KU3HU U
TPYZIOBOM AEATENBHOCTH;

— (QopmupoBaHue y oO0y4aroumxcs T'yMaHHUCTHUECKUX OTHOILIEHUH, MOHMMAaHUS LEHHOCTU
XUMHUYECKUX 3HaHUHU JUIsl BBIPAOOTKU SKOJIOTMUYECKHU 11€JIeCO00pa3HOTo MOBeIeHUs B ObITY U TPYAOBOM
JeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K 00YyYEHHIO, CHOCOOHOCTE K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HAIMpPaBIEHHOCTH JAIbHEHIIIETO O0YUICHHUS.

OOmee 4uciIO YacoB, OTBEAEHHBIX MJIs M3YyYCHHs XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBnseT 136 yacoB: B 8 kitacce — 68 "yacoB (2 yaca B Heien0), B 9 kimacce — 68 yacos
(2 gaca B Henenmo).



COJEPKAHUE OBYYEHUA
8 KIIACC

IlepBoHayajibHbIe XMMHYECKHE IIOHATHSA

IIpenmer xumuu. Posib XuMHUM B )KM3HU 4Ye€lOBeKa. XUMUs B CHCTEME HayK. Tena u BewecTna.
®dusnuecKkrue CBOKMCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE O MeTOnax MO3HAHUS B
xumuu. Yncreie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31€MEHThI. CUMBOJIbI XUMHUYECKUX AJ1eMEHTOB. IIpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs MOJEKYJsipHas macca. MaccoBas
J10JI1 XUMUYECKOI'0 3JIEMEHTA B COCIUHEHHH.

KonnyectBo BemectBa. Monb. MomsipHast macca. B3auMoCBsA3p KOIM4YECTBA, MAacChl M 4UCia
CTPYKTYPHBIX €IUHHII BetecTBa. Pacy€rel mo popMynaM XUMHUECKUX COCTUHEHUH.

duznyeckue U XUMUYECKHUE SBJICHUSA. XUMHUUYECKas peaklysl U €€ IprU3HaKu. 3aKOH COXpaHEHUS
Macchl BemIecTB. XHMMHUYeCKHe ypaBHeHHA. Kitaccupukaius XMMHYECKHX peakuuil (CoeanHeHus,
pasloKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IIOCY/IOH, MpaBWiIaMu pPadOTHI B J1a0OpaTOpuu W MpUEMaMH
oOpariieHus ¢ 1a0opaTOpHBIM 00OPYJOBaHUEM, U3yUCHHE U OMHCaHHE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYeCKUX BElIeCTB, HaOoeHHe (U3NYeCKUX (IUIaBJICHHE BOCKA, TAasHUE JIbJa, PacTHpaHHUe
caxapa B CTYyIIKe, KMIIEHHE M KOHJEHCAlUs BOJbI) U XMMHUYECKUX (TOpEHHME CBEYM, MPOKaTUBAHHE
MEJ/IHOM MPOBOJIOKH, B3aUMO/IEHCTBHE MeJla C KUCIOTOMN) IBJICHUH, HaOIr01€HUE U ONTMCAaHUE IPU3HAKOB
MIPOTEKAaHUs XUMHUYECKHX peakuui (pa3iokeHHe caxapa, B3aWMOJAEWCTBUE CEPHOM KHUCIOTHI C
xjopuzioM Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMMOJeHCTBUE Kee3a C
pactBopom conu Mmenu (II), u3yueHue cmocoOOB paszzeseHus CMecel: C TOMOIIBI0 MarHura,
¢bunbTpOBaHUE, BbIMApUBAHUE, TUCTHIUIALMS, Xpomarorpadus, MpPOBEACHHE OYUCTKU ITOBApEHHOMN
ColM, HaONIOJIEHHMEe W ONUCAaHHE pEe3yJIbTaTOB IPOBEACHHS OIbITa, WIUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MacChl, CO3/1aHuE MOJETIeH MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBUTEIM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kwuciopoag — 3JI€MEHT M MOpPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B mpupoze, Gu3NYeCKMe M XHUMHUYECKHE CBOMCTBA (peaklUU TOPEHHs).
Oxcunel. Ilpumenenue kucinopoaa. CrocoObl MOMy4YeHHs] KHUCIOpoJa B J1abopaTOpuu U
npoMbIIeHHOCTH. KpyroBopot kuciaopoxa B mpupoge. O30H — amioTporHas MOAU(DUKAIMSL
KHCIIOpO/1a.

TennoBoil 3¢p¢dexkT XUMUYECKOM peakuud, TEePMOXHMHYECKHE YpaBHEHHUS, DJK30- U
SHAOTEPMHUUECKNE peakuu. ToIIMBO: Yyroiab U MeTaH. 3arps3HEHUE BO3AyXa, YCUICHNE TApHUKOBOTO
s dexra, pazpyiieHue 030HOBOTO CIIOSI.

Bopopon — anemeHT u npocroe BeiecTBo. HaxoxaeHue Bogopoaa B mpupoae, Gu3nyecKkue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE, CTIOCOObI oay4yeHus. KucioTs! u comu.

MonsipHblii 00bEM Ta30B. PacuéThl 0 XMMUYECKUM YPaBHEHUSIM.

®usnueckue cBorcTtBa BoAbl. Boma kak pactBoputens. PactBopsl. HaceliieHHblie u
HEHaCBILIEHHBIE PacTBOPBI. PacTBOpHMOCTH BemiecTB B Bojae. MaccoBasi 10Js BELIECTBA B PacTBOPE.
Xumuyeckue cBoictBa BoJbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJIE U B KU3HU UYEIIOBEKA.



Kpyrosopot Boabl B ipupo/ie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHenuit. Oxcunel. Knaccudukamuss  OKCHIOB:
cosieoOpasymomre (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W HecoseoOpasyromue. HomeHknaTypa
okcu0B. dusnyeckue U XMMUYECKHE CBOMCTBA OKCUIIOB. [losryueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUi: MIENOYM W HEPACTBOPHUMBIE  OCHOBAHUAL
Homenkiiarypa ocHoBanuii. @usndeckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUM. [loiydeHne ocHOBaHUM.

Kucnotsl. Knaccudpukanuss xucinor. Homenknarypa kuciaor. Pu3nuecKkue M XUMHYECKUE
cBorictBa KucnoT. Psg akrusnoctu MmetaiuioB H. H. bekeroBa. [lonydyeHue Kucior.

Conu. Homenknarypa coseii. @usnueckue u xXumuueckue cBoiictsa coiieil. I[lonyuenue coneil.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpEJeNICHUE COJIEpKaHUs KHCIOpOAa B BO3JAyXe, IOJIyueHUE, COOMpaHue,
pacrmo3HaBaHHE€ U H3y4YEHHE CBOMCTB KHCIOpOJAa, HAOIIOJACHHE B3aMMOICHCTBHS BEILIECTB C
KHCIIOPOJIOM W YCJIOBUS BO3HHUKHOBEHHUS U TMpEKpalleHus ropeHus (mokapa), O3HAKOMIICHUE C
o0Opa3laMu OKCHAOB M ONHMCAaHUE MX CBOWCTB, MOJIydeHHE, COOMpaHHe, pacliO3HaBaHUE W HM3y4YCHHE
CBOWCTB Bojopoaa (ropeHue), B3ammMojeicTBHe Bomopoga ¢ okcuaoMm wmeau (1)  (Bo3moxHO
WCIIOIb30BaHUE BHUICOMATEPUATIOB), HAONIOJACHUE OOpa3IOB BEIIECTB KOJIUYECTBOM 1 MOJb,
UCClIeI0OBaHNE 0COOEHHOCTEN PacTBOPEHMSI BEILIECTB C PA3IIMYHON PACTBOPUMOCTBHIO, IPUTOTOBIICHUE
pacTBOPOB C OINpPEEIEHHON MacCOBOHM J10JI€ll pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C
MeTalyiaMu (HaTpueM M KalblleM) (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUANIOB), HCCIEIOBAHUE
0o0pa30B HEOPraHMYECKHX BEIIECTB Pa3MYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPacKu
MUHIMKATOPOB B pAacTBOpax KHCIOT M IIeJodei, m3ydeHue B3ammoneiicTBus okcuma meau (I) ¢
pacTBOPOM CEpPHOM KMCIIOTBI, KHCIOT € METAUIaMH, pPEAKUUNA HEUTpaln3aluy, I0Iy4eHue
HEPACTBOPUMBIX OCHOBAaHHW, BBITECHEHHME OJHOIO METaJUla JPYTMM U3 PACTBOpA COJH, PEIICHUE
JKCIEPUMEHTAIBHBIX 337a4 110 TeMe «BakHelne Ki1acchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoauveckuii 3axkon u Ilepuoguyeckass cucrema xumMudeckux 3jemeHtoB /. H.
Menpeneesa. Ctpoenne aToMoB. XHMHYECKas CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKuuu

[TepBble MONBITKM KJIACCU(PHUKAIMU XUMHUECKUX 3JeMEHTOB. [IoHATHE O rpymmax CXOAHBIX
AJIEMEHTOB (ILLENOYHbIE U IIEOYHO3EMENbHbIE METAJUIbl, TaJOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucreMa xumudeckux snemeHToB [[. . Menneneesa.
Kopotkonepuoanas u nnmuaHonepuoanas Gopmsl [leproanueckoit cUCTeMbl XUMHYECKUX 3JIEMEHTOB
. . Menneneesa. Ileproas! u rpynmnsl. PU3H4ecKUil CMBICT ITIOPSAAKOBOIO HOMEpPa, HOMEPOB IIEPUOIA
U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX siaep. M3otonbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
000J104eK aToMOB TepBbIX 20 XuMudeckux sieMeHToB [leproanueckoit cucremsl Jl. 1. Menzaeneesa.
XapakTepucTuka XMMHYECKOr0o 3JIeMEeHTa IO ero mnosnoxeHuto B Ilepmoamueckoit cucreme I, U.
Menneneena.

3aKOHOMEPHOCTH WM3MEHEHHs paJnyca aTOMOB XUMHYECKHX DJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB ISt
pa3BuTus HayKu U npaktuku. [. 1. Mennenees — yu€HbI U rpak1aHuH.

Xumnueckas cBs3b. KoBaneHTHas (1moJisipHast U HEMOJISIPHAsi) CBSI3b. DJIEKTPOOTPHUILIATEIbHOCTD



XUMHYECKHX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp okucienus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKucieHus u
BoccTaHOBJNICHHS. OKUCIIUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumeHnm.

u3ydeHre o0pa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaM¥ KUCJIOT M IIENOYeH, POBEICHUE OIBITOB, WIUTFOCTPHPYIONINX MPHUMEPhl OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEaKIUi (TOpEHUE, PEaKIIUU Pa3I0KECHHUs, COSTUHEHHS).

Mestcnpeomemnvle cea3u

Peanuzanus MeXnpenIMeTHBIX CBA3EH MPH U3YYEHUH XUMHUH B 8 KJIACCE OCYIIECTBIIIETCS Yepe3
UCTOJb30BaHUE KaKk OOIIMX €CTECTBEHHO--HAYYHBIX IOHATHH, TaK W TOHSATHH, SBISIOIINXCS
CHCTEMHBIMH JUISI OTICJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OO0mure ecTecTBEHHO--HAyYHbIE MOHATHSA: HAy4YHBIM (PaKT, rumores3a, TEOpUs, 3aKOH, aHAJIU3,
CHHTE3, KilacCU(UKALUs, TIEPUOUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIHUPOBAHUE, U3MEPEHHE,
MO/IEITb, SIBJICHUE.

Owusmnka: Marepus, aroM, OJEeKTPOH, MpPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIIBI,
PalMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUIECKUNA 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, r'a3, (U3MUecKue BeTMIUHBI, MHHIIBI N3MEPEHHUs, KOCMOC, TUIAaHEThI, 3B&3/1b1, COIHIIE.

buonorus: ¢porocunTes, Apixanue, brnochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbI, TOPHBIC MOPOJIbI, MOJIE3HBIE HCKOMAEMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTBo U XuMH4YecKasi peaknus

ITepnonnueckuit 3akoH. [lepnoanueckas cucrema xuMudeckux 3ineMeHToB [l M. Menpeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kajus, KaJbLIU W HUX COCIAWHEHUH B COOTBETCTBHUM C IIOJIO)KEHHUEM DJIEMEHTOB B
Ileproguueckoit cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XHMHUYECKOW CBA3H. THIBI KPHUCTAUNIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMUECKON PEIETKU U BUJJA XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEUIECTB. XMMHUECKHE CBOMCTBA BELIECTB,
OTHOCSIIIIUXCS K Pa3iIuYHbIM  KJIaccaM HEOPraHWYEeCKUX COEJUHEHUH, TEeHETUYECKas CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccugukanuss XMMHYECKMX peakIUil MO pa3IuyHbIM IMpH3HaKaMm (MO0 YHCIy M COCTaBy
YYaCTBYIOIIMX B pEaKIMM BEILIECTB, IO TEMJIOBOMY 3((eKTy, Mo M3MEHEHUIO CTEleHEeH OKHCICHHS
XUMUYECKHX 3JEMEHTOB, 10 0OpaTMMOCTH, M0 YYacCTHIO KaTaiau3aTropa). JK30- M IHAOTEPMHUECKHUE
peaxkuuu, TepPMOXUMUYECKHE YPABHEHHUS.

[TonsiTue o ckopoctn xumuyeckoil peaknuu. IloHstue 006 00paTUMBIX W HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [[oHATHEe O TOMOTeHHBIX M IeTeporeHHbIX peakuusx. [loHsarue o karanuse.
[TonsiTe 0 xuMHYeckoM paBHOBecuU. DaKTOPHI, BIUSIOUIME Ha CKOPOCTh XMMHUYECKOW peakiuu U
10JIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMU, JJEKTPOHHBIH  OajlaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CoCcTaBlIeHUE YPABHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pEaKLIU
C UCIIOJIb30BAHUEM METO/]Ia SJICKTPOHHOTO OaslaHca.

Teopust ANEKTPOIIUTUYECKOW UCCOLMALMU. OJIEKTPOIMUTHI M HEIIEKTPONUTh. KaTHOHBI,



aHUMOHBI. MeXaHM3M OMCCOLMAanUU BEIIECTB C Pa3IMYHBIMM BHJAMH XUMHUYECKOW cBs3u. CreneHb
aucconuanuu. CUIbHbBIE U CIIA0bIe AIEKTPOIUTHI.

Peaknmu woHHOrOo oOMeHa. YCIOBUS NPOTEKAaHUS PEaKIUil HMOHHOTO OOMEHa, MOJHBIE H
COKpalI€HHbIE HMOHHBbIE YypaBHEHMs peakuuil. CBoMCTBa KHMCIOT, OCHOBAaHUM M COJIEH B CBETE
MIPEJICTAaBICHUI 00 AJIEKTPOIUTHYECKON nucconnanuu. KadecTBeHHbIe peakiuu Ha HOHEL. [loHsTHE O
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEIISIMU KPUCTAJIIMUYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB — METAJNIOB
Y HEMeTaJuIoB (TpaduTa 1 ammasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpusl), UCCIIEAOBAHNE 3aBUCIMOCTH
CKOPOCTHM XMMHYECKOM pEaKIMh OT BO3JACHCTBHA pPA3NUYHBIX (AKTOPOB, HCCIEIOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLMALMU KHUCIIOT, IIeJoYedl U coieil
(BO3MOYKHO HCIIOJIb30BaHUE BUAECO MAaTEpUAJIOB), IPOBEIEHUE ONbBITOB, MJUIIOCTPUPYIOLIUX MPU3HAKU
IPOTEKaHMsl peaklMii HOHHOro ooMeHa (0Opa3oBaHUE OCa/iKa, BbIIEIECHUE Ta3a, 00pa3oBaHUE BOAbI),
OIBITOB, WJUIIOCTPUPYIOLUIMX IPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropenue,
peaKklMM Ppa3JOXKEHUs, COCIUHEHHs), pPACIHO3HABAHUE HEOPraHUYECKHUX BEIIECTB C IOMOUIbIO
KAaueCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHbIX 3a/1a4.

HemeTauibl 1 X coeiMHEHUSs

OOwrast xapakTepucTHka rajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucieHus. Ctpoenue u pu3nyeckre CBOMCTBA MPOCTHIX BELIECTB — FaJIONeHOB. XUMHUYECKHE CBOMCTBA
Ha IpHMepe XJiopa (B3auMOJEHCTBHE C MeTajulaMH, HEMeTajulaMH, IiejJo4aMu). XJIOPOBOJIOPOI.
ConsHas kucnora, XMMHUYECKUE CBOMCTBA, II0JydYeHUe, IpUMeHeHne. JlelicTBre XJI0pan XJI0poBOAOpoa
Ha OpPraHu3M yesloBeka. BaxkHeilmuye XIopuapl ¥ X HaX0XKI€HHUE B IPUPO/IE.

OO6mass xapakrepuctuka 2neMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneH okucaeHus. CTpoeHue U pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AJUIOTPONIHBIE MOIM(UKALIMY KUCIOPOa U cepbl. XUMHUUYECKHE cBoWcTBa cepbl. CepoBoaopo,
CTpOoeHHE, (U3NYECKHEe U XUMHUYecKHe cBOHcTBAa. OKCHUIBI CEepbl KaK MPEJCTABUTENN KHUCIOTHBIX
okcuaoB. CepHas KuCIIOTa, PU3MUECKUE U XUMHUYECKUE CBOMCTBA (00IIME KaK MpeCTaBUTENs Kiacca
KHUCJIOT U crneuupuyeckrue). XUMUYECKHE peaklMM, JeKallue B OCHOBE MPOMBIIIICHHOTO Crocoda
MIOJIy4EHUsI CEpHOM KHUCIOTHI. [Ipumenenne cepHoil KUCIOThl. COMM CEpHON KMCIIOTHI, KaueCTBEHHAs
peakuus Ha cyib(ar-uoH. HaxoxxaeHue cepsl u e€ coelnHeHH B pupoje. XMMHUYECKOe 3arpsi3HEHUe
OKpY’KaloIlllel Cpebl COCIUHEHUSIMH Cepbl (KMCIOTHBIE JNOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro MPeOTBPAIICHHUS.

OO6mass xapakTepucTuka djeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHHS. A30T, paclpoCTpaHEHHE B MpHUpone, pU3NUecKre U XUMHUECKHe
cBoiictBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro (HU3UYECKHEe M XUMHUYECKHE CBOMCTBA,
nojryyeHue u npuMeHerue. Conu aMMOHUS, UX (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MPHUMEHEHHE.
KayecTBeHHast peakuus Ha HMOHBI aMMOHHUSA. A30THasg KHUCIOTa, €€ MOJy4deHue, (U3HYEecKHe MU
XHUMHYECKHEe CBOMCTBa (001IMe KaK MpeICTaBUTENs Kilacca KMCIOoT U crienupuyeckue). Mcnonb3oBanue
HUTPATOB W COJIeH aMMOHMSI B KauecTBE MHUHEpalbHBIX ynoOpeHuil. XuMHuecKoe 3arpsi3HeHue
OKpYy)Karolllel cpeibl COeIMHEHUSMU a30Ta (KUCIOTHBIE J0XKAW, 3arps3HEHUE BO3JyXa, MOYBBl U
Boa0éMOB). Docdop, amnorponHsie Moaudpukauuu gochopa, puznyecKue U XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u dochopHas kuciora, GU3NUECKHE U XUMHUYECKHE CBOWCTBA, IMOJyYCHHE.
Hcnonb3oBanue GochaToB B KaueCTBE MUHEPATbHBIX YIOOPEHUH.

OOmas xapaktepuctuka d31MeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHW OKUCIEHUS. YTIEepoJ, aJIOTPOMHbIE MOJU(HUKAIMU, PACIPOCTPAHEHHUE B



npupojie, puznyueckne M XUMHUUYECKHE CBOMcTBa. Ancopobums. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriepoga, ux (U3MUECKHE M XMUMHYECKHE CBOWCTBA, JCUCTBHE Ha KHMBBIC OPTaHU3MBI,
MOJYYSHHE U IPUMEHEHUE. DKOJIOrnYecKue Npo0IieMbl, CBsI3aHHbIE ¢ OKkcuoM yriiepoaa (1V), runoresa
r7100abHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(QQexT. YrompHas KUCIOTa W €€ CONH, HX
¢du3nUecKue U XMMUYECKHE CBOMCTBA, IOTy4YeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEJILCKOM XO3SICTBE.

[TepBoHayaNbHBIC MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriiepojaa (MeTaH,
9TaH, OJTWIEH, AauUeTWIEH, JTaHOJ, IJIMLEPUH, YKCycHas Kuciota). llpupoaHple HCTOYHMKH
YTJIEBOAOPOIOB (yroiib, IPUPOJHBIH ra3, HEPTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U IPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BayKHBIX BELIECTBAX: KUPaX, OeIKax, yriaeBoaax
— M MX POJIM B KM3HHM YeJOBeKa. MarepualbHOE €IWHCTBO OPraHMYECKMX M HEOPraHMYECKHX
COCTMHEHUH.

KpemHuii, ero ¢usnueckre 1 XMMHYECKHE CBOMCTBA, MoslyueHHe U npuMeHeHne. CoenHeHus
KpeMHusi B npupone. OOmme mpencraBieHuss o0 okcuzae kpemuus (IV) m KpeMHHEBOW KHUCIOTE.
Cunukatel, UX UCIOJB30BAaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxxHeine cTpouTelIbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobGiiemMbl 0e€30mMacHOrO HCIOIb30BAHUS
CTPOMUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3llOoB HEOPraHUYECKUX BEIECTB, CBOICTB COJISIHOM KHCIIOTHI, IpPOBEIEHUE
KayeCTBEHHBIX pPEaKLUMi Ha XJIOPUA-UOHbI U HAOJIOAEHUE MPU3HAKOB WX HPOTEKAHHUS, OIbITHI,
oTpakaromue (QHU3NYECKUe MW XWMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COEAWHEHHH (BO3MOXKHO
HCIOJIb30BaHNUE BHJIEOMATEpUANIOB), O3HAaKOMJIEHHE C o00pa3liaMu XJOpUAOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE C 00pa3laMu cephl U €€ COeIMHEHUSIMU (BO3MOXHO UCIIOJIb30BaHUE BII€OMATEPUAIIOB),
HabJto/IeHne mpolecca 00YyIJIMBaHUS caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHMCIOTHI,
U3yuyeHHe XUMHUECKUX CBOMCTB pa30aBIeHHON CEpPHOM KUCIOTHI, IPOBEICHHE KaueCTBEHHOW peakiiu
Ha cynb(haT-uoH U HaOII0IeHUe MTpU3HAaKa € MPOTEeKaH!sl, 03HAKOMJIEHHE ¢ (PU3NYECKHMMHU CBOMCTBAMU
a30Tta, (hochopa u UX COeAMHEHHH (BO3ZMOKHO UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), 00pa31aMu a30THBIX
u GocopHbIX yI10OpeHHUi, moiydyeHue, cooupaHue, pacrio3HaBaHUe U M3y4YeHHE CBOMCTB aMMHaKa,
MIPOBEJICHUE KAueCTBEHHBIX pEaklUMi Ha MOH aMMOHHUS U ¢ocdaT-HOH U H3y4eHHE MPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BaHNE BUJIEOMATEPHAIIOB), U3yUYE€HUE MOJIeNIEN KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura,
¢yniepeHa, 03HAKOMIIEHUE C MTPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIIEM
U YCTPOMCTBOM MpOTHUBOrasza, IOJy4yeHUE, COOMpaHHe, paclO3HABaHME M H3yUYE€HUE CBOMCTB
YIJIEKHUCIIOTO ra3a, MPOBEJACHUE KAaUYeCTBEHHBIX peakIuil Ha KapOOHAT M CHJIMKAT-UOHBI U H3y4eHUE
IIPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHUE C NMPOAYKLHENH CUIMKATHOW NMPOMBIIUIEHHOCTH, PEIIEHUE
9KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTauIbl U UX COETUHEHUS.

MeTayibl M MX COeIHHEHHSA

OO6mas xapakTepucTUKa XUMHUUECKHUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUHU MX TOJIOKEHUS B
[Tepuonuueckoit cucteMe xumudeckux 3nnemeHToB Jl. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTaJlJIoB. MeTayuinyeckas CBsi3b U METaJUIMYECcKasi KpUCTalInyecKasi peléTka. DIeKTPOXUMUYECKUI
psaa HampsbkeHud metaiuioB. dusmueckne M XuMudeckue cBoiicTBa MerTayuioB. OOmiue crnocoObl
nojrydeHus MetasoB. [IoHsATHE 0 KOPPO3UM METAJIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3UH.
CrunaBsl (CTamb, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U MX IPUMEHEHHUE B OBITY M IPOMBIIIUIEHHOCTH.

[I{erounble MeTauIbl: MOJOKEeHUE B [lepuoandeckoil cucteme XuMuU4eckux snemeHTos . H.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXIACHHE B npupone. Puznueckne U XMMHUYECKUE CBOMCTBA



(na mpumepe Hatpus U Kanus). OKCUABI U TUAPOKCUABI HATpus M Kanus. [IpuMeHeHue HienovHbIX
METAJIJIOB U UX COCAMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUM M KaJbLUHU: IoJIokeHue B Ilepuoanueckoi cucreme
xuMuueckux snemeHToB [[. M. MenaeneeBa, CTpoeHME HX AaTOMOB, HAaxO0XIAEHUE B MPUPOJE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHusi M Kajiblus. BaxHelme coelMHeHUs KalbIus (OKCHI,
rUAPOKCHI, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUsI.

AnmoMunuii: mnonoxkenue B Ilepuogumueckoit cucreme xumuyeckux snaemeHToB . U.
MenzeneeBa, CTpOCHHE aToMa, HaxoXieHue B mnpupoge. Puznueckue U XUMHUYECKHE CBOICTBa
amoMuHMs. AM(OTEpHbIEe CBONCTBA OKCHJIA M TUAPOKCUIA ATFOMUHUS.

Kenezo: nmonoxkenue B [lepuoauueckoil cucteMe xumuieckux sineMentoB [[. M. Menneneena,
CTPOCHHE aToMa, HaXOXJIeHHE B npupoje. Ou3nyeckue U XUMUYECKUE CBOMCTBa xene3a. OKCUbI,
rugpokcuibl u conu xxenesa (1) u xxenesa (1), ux cocras, cBOWCTBA U MOTyYCHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pasllaMu METaVIOB M CIUTABOB, MX (M3MUYECKUMHU CBOWCTBAMU, M3yYCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAHHE BHIECOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCUJIA KAJIbIIUSI U HATPHUsS C BOAOW (BO3MOXKHO HMCIOJB30BAHUE BUACOMATEPUATIOB),
HCCTIEIOBAaHUE CBOWCTB KECTKOW BOJBI, IMpOIlECCa TOPEHUs Kejne3a B KHUCIOpojae (BO3MOXKHO
KCII0JIb30BaHNUE BUICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHMS KaU€CTBEHHBIX PEAKIMi HA MOHBI: MarHus,
KaJIbIIMS, aTFOMHUHMS, IMHKA, ykene3a (1) u sxenesa (111), menu (I1), HabmroieHre U ONMCaHKUE MPOIIECCOB
OKpalllMBaHUsl IUIAMEHW HMOHAMU HAaTpus, Kajdusd ¢ Kaublusg (BO3MOXKHO HCIIOJNb30BaHHE
BUJICOMATEPHAIIOB), HCCIEA0BaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCHIA ATFOMUHHS ¥ THIPOKCHIA INHKA,
pelIeHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne MeTauibl M UX COSAMHEHUS».

XuMHus U OKpY:KaOLas cpeaa

BemectBa m maTtepuasipl B TOBCEIHEBHOW JKM3HU delOBeKa. be3zomacHoe uCmoyib30BaHUE
BEIIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mOMOIIs MpU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXalolled cpenbl (mpeaenbHas ITOMyCcTHMash KOHIICHTPAIUs
Beniects, ganee — [1/IK). Pons XxuMuu B pemieHUH SKOJIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3IioB MaTEPHUAJIOB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MATEPUAIIBI).

Mescnpedmemnnie céasu

Peanuzanus MeXnpeIMETHBIX CBSI3€HM MpPU U3YYSHUH XUMHH B 9 KJlacce OCYIIECTBIISIETCS Yepe3
WCIIONB30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATHN, SBIISIOIIMXCS
CUCTEMHBIMU JJISI OTACIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mre ecTecTBEHHO-HAyYHbIC TMOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHaJu3,
CUHTE3, KiaccuUKaIus, MepruoNIHOCTh, HAOIIOIeHNE, SKCTIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTOT S, MaTEPHAIIBI.

®dusnka: MaTepusi, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, HN30TOMbI,
PaIMOAKTUBHOCTh, MOJIEKYNA, ANEKTPUUECKUN 3apsij, MPOBOJHUKH, MOITYNPOBOJIHUKH, TUIIEKTPUKH,
(hOTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, T'a3, PACTBOP, PACTBOPUMOCTb,
KpUCTAJUTMYECKasl PEIETKa, CIUIaBbl, (U3UYECKHUE BEIWYUHBI, CIUHHIBI U3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢otocunte3, apixaHue, Owocdepa, SKOCHCTEMa, MHUHEPAIbHBIC YHIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MUHEpPATBI, TOPHBIC MOPOJIBI, TOJE3HBIC HCKOMAEMBIC,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3ybTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOI'O 00IIEr0 00pa30BaHus JOCTUTAKOTCS
B X0Ji¢ O0y4yeHUs XUMHUU B €AUHCTBE y4eOHOM M BOCHHUTATEIBHOW JESATEIIBHOCTH BCOOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATBIMA B OOINECTBE NpPAaBWIAMH W HOPMaMH TMOBEACHHS M  CHOCOOCTBYIOT IMpoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHN 00YJaOIIHXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAOT FOTOBHOCTh 00YUYaIOIIUXCSl PyKOBOJICTBOBATHCS CUCTEMOMN
MIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH U PACIIMPEHHE OIIbITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOLIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U HAYYHOMY
HACJIE/INIO, TOHMMAaHUS 3HAYCHUSI XUMUYECKON HAyKH B )KH3HU COBPEMEHHOTO OO0IIECTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW HWH(pOpMAIMEd O TEpelOBBIX OCTHKECHUSAX M  OTKPBITHAX MHPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IeCTBa;

2) rpa;KIaHCKOT0 BOCTIMTAHMSA:

IIPEJICTaBICHUSI O COL[MAJIbHBIX HOPMAaX U MPaBUIIAX MEAKJINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B OOLIECTBEHHO I0JIE3HOM, Yy4eOHO-HCCIeI0BaATENbCKOM,
TBOPYECKOM M IpYTUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM J1E€ATETbHOCTH
IIPU BBINOJIHEHUM Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BBINOJHEHHMM XMMHYECKHUX SKCIEPHUMEHTOB,
CO3JIaHMM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIOHMMAHMIO U B3aMMOIIOMOIIH B MPOLIECCE ITOM
y4eOHOM N1eATeNbHOCTH, TOTOBHOCTH OILIEHHWBATh CBOE MOBEJEHHE M IMOCTYNKH CBOMX TOBapHILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHUS:

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEIIECTBE U XMMHYECKON PEAKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIIME OCHOBY JJIsl IOHUMaHUS CYyIIHOCTH HAyYHOU
KapTUHBI MHpa, NIPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBSI3AX
4eJI0BEKA C MPUPOAHON CPEOH, O PO XMMUU B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAlpAaBICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUM 10 XUMHUH,
HeoOxonuMble JUIsl  OOBSICHEHUS HAOMIOJAaeMbIX IPOLECCOB M SBJICHMM, I103HABaTEIbHOM,
MH(OPMALIMOHHONW M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJI€ HABBIKOB CaMOCTOSITENIbHOM paboOThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOW JIUTEPATypoil, JOCTYNHBIMH TEXHHUYECKHMMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpEeC K OOYYEHHUI0 U TI03HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U CIHOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIENOBATENbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPHI 3/10POBb:

OCO3HaHUE 1IEHHOCTH KH3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/710POBbIO, YCTAHOBKU Ha
3I0pOBBIIl 00pa3 KU3HU, OCO3HAHUE TOCIEACTBUNA U HENPUSATHE BPEAHBIX MpPUBBbIUEK (YrnoTpeOieHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHHs1), HEOOXOAMMOCTH COOJIOICHHUS TIPaBWII O€30MaCHOCTH TpHU



o0palleHnu ¢ XMMUYECKHMHU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMSA:

UHTEpEC K MPaKTHUECKOMY U3YUEHUIO NTpodeccuii ¥ Tpya pa3IndHoro poja, yBaxeHue K Tpyay
U pe3yabTaTaM TPYIAOBOM ACSITEIBbHOCTH, B TOM YHMCJIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUM 110
XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHIyalbHOH TPACKTOPUU MPOMOJIKEHUs OOpa30BaHMs € Yy4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
YCIIEIIHOM TpOEeCCHOHATBLHON JIEeSTENPHOCTH W Pa3BUTHS HEOOXOAWMBIX YMEHUH, TOTOBHOCTb
a/laliTUPOBATHCS B IPOPECCHOHATIBHOI Cpeie;

6) IKOJIOTHYECKOT0 BOCIIUTAHMS:

9KOJIOTUYECKH 11€71€C000pa3HOe OTHOLICHUE K IIPUPO/IE KAK UICTOUYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIeCTBOBaHUS, IOHUMAaHNE [IEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KM3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M ICUXHYECKOMY 3/0pOBBIO, OCO3HAaHHE LIEHHOCTH
coOJroIeHHs TpaBuil 0€30MacHOro MOBEACHUS NMPH paboTe C BEIIECTBAMH, a TAK)K€ B CUTYaLUsX,
YTPOKAIOIUX 340POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJIydaeMble IPU W3YYEHUU XUMHHM, Ui pElleHUs 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS IOBBIIIEHUS YPOBHS DKOJIOTHYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00AJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJeM M MyTeHl MX pelleHHs] MOCPEACTBOM
METOJIOB XMMMH, SKOJIOIMYECKOIO MBIIIICHHS, YMEHUSI PYKOBOJACTBOBAaTbCA MM B IO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wmeTampeaMETHBIX pPE3YJNbTAaTOB BBIACISAIOT 3HAYUMBIE IS  (OPMHUPOBAHUS
MHUPOBO33pEHUsI 00IIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHsl, TPUHITUII, TUTIOTE3a, PaKT, CUCTEMA, ITPOIIeCC,
OKCIIEPUMEHT U JPYTOE.), KOTOPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeaMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUI U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHHE O IIEIOCTHON HAYIHOMN
KapTUHE MHpa, U YyHHUBEpCAJbHbIE Yy4ueOHbIE JeHCTBHs (MO3HaBaTelIbHbIE, KOMMYHHUKATHBHBIC,
PETYIATUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU MeATETbHOCTH.

Ilo3naBaTebHBbIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

ba3oBble JJornueckne aeicTBus:

YMEHUS MCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBINIJICHUSI IPH OCBOCHUHW 3HAHUI: PacCKpPHIBaTh
CMBIC]T XUMHYECKUX TIOHATHH (BBIIETATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3H C
JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BAaTh TOHSATHS I OOBSCHEHHS] OTACIBbHBIX (DAKTOB W SIBJICHHM,
BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITacCU(DUKAIIMHA XUMHYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKIY OOBEKTaMU U3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHbIC, J€AYKTUBHBIE, 10 aHAJIOTHUH ), AEJIaTh BHIBOJbI U 3aKIIOUCHUS;

yMEHUE NPHUMEHSATh B TMpolLecce MO3HAHUS MOHATUSA (MPEIMETHbIE M METalpEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, UCHOIb3YyeMble B XUMHUH, MPeoOpPa3oBbIBaTh IIHPOKO
MPUMEHSEMbIE B XHUMHH MOJCIIbHBIC TPEICTABICHUS — XWMHUUYECKHH 3HaK (CHMBOJI JJIEMEHTA),
XuMudecKkas popMyia u ypaBHEHHE XUMUYECKON PEaKIuu — MPH PelIeHuH yueOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4€TOM OITHUX MOJICTBHBIX MPEJICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC
MPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIIUHA, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBS3M U MPOTHUBOPEUUS B U3YHYAEMBIX IMpOIEccax U



SBJICHUSX.

ba3oBble nccienoBareibckue 1eHCTBUSA:

YMEHHE MCIIOIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA IIO3HAHMS, a TAKXKE B
KayecTBE OCHOBBbI s (POPMUPOBAHMsI TUIOTE3bl IO IPOBEPKE IPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHHMIO, OPraHM3allid W IPOBEIEHUI YYEHMUYECKHX
HKCHEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOAOM IMpOIecca, CaMOCTOATENBHO IMPOrHO3UPOBATH €ro
pe3yabTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEI0BaHMs, COCTAaBIIATh OTYET O MPOJETAaHHON padore.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO PA3JIMYHBIX BUIOB U
¢dopM mpencTaBieHUs, IOJYy4YaeMyK M3 Pa3HbIX HMCTOYHUKOB (HAay4HO-TIONYJISIpHAs JUTepaTypa
XMMUYECKOI0 COJEpXaHMs, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KpUTHUECKH OLIEHUBATh
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HUH(OPMALIUIO;

YMEHHE TPUMEHSTHh pa3IMYHbIe METOABI M 3allpOChl MPH MOUCKE M OTOOpe HH(POpPMAIUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAWMBIX JJIsi BBINOJHEHHS YYEOHBIX M ITO3HABATEIBHBIX 3a/1ad
OTpeNeIEHHOTO THIA, TPUOOPETEHHE OMbITa B OOJACTH HCHOJIB30BaHUA WH(POPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTMM, OBJAJEHUE KYyJbTYpPOH aKTUBHOI'O WCIOJB30BaHUS pPa3IMYHBIX
MIOMCKOBBIX CHCTEM, CAaMOCTOSITEJIbHO BbIOMPATh ONTUMANIBbHYIO (hopMy InpencTaBiieHUs] HHPOpPMaLUU
U WUIIOCTPUPOBATh pEIIaeMble 3a/lauld HECIOKHBIMM CXEMaMH, JAUarpaMMaMM, IpyruMu (opmamu
rpauKu U UX KOMOUHAIUSIMU,

YMEHHME MHCIIONb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M HCCie0BaTeNIbCKON
NEeSTeIbHOCTH MH(POPMAIUIO O BJIMUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SICTBA M TpPaHCIOPTa Ha
COCTOSIHME OKPY>KaIOLIe MpUPOTHON cpeibl.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yUeOHblIe AelicTBUS:

YMEHUS 3a/1aBaTh BOMPOCH (B XOj€ auaiora u (Win) JUCKYCCHUHU) TI0 CYIIECTBY 0OCYKIaeMOi
TeMbl, (OPMYJIPOBATH CBOM MPEJIOKEHUSI OTHOCUTENHHO BBIITOJHEHHS TPEI0KEHHON 3a/1a4H;

YMEHHMsI MIPEICTaBIATh MOJIyYEHHbIE Pe3yJbTaThl MO3HABATEIbHOW AESITENbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; AeJaTh MPE3CHTALMIO PE3YJIbTATOB BBIIOJHEHUS XUMHUYECKOIO dKCIIEpUMEHTA
(;1rabopaTopHOro oOImbITa, Ja0OPATOPHOH pabOTHl MO MCCIEJOBAHUIO CBOWCTB BELIECTB, y4eOHOTO
MIPOEKTA);

yYMEHUSI y4yeOHOTo COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHON IO3HABATENBbHOM H
HCCIIEI0BATENILCKON /IEATENbHOCTH MPH PELICHUH BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4éTa OOIIuX
MHTEPECOB M COIJIACOBaHMS MO3ULUN (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI,
KOOpJUHAIIMSI COBMECTHBIX JEUCTBUH, OIpe/eseHHe KPUTEPHUEB IO OLIEHKE KayecTBa BBITOJIHEHHOM
paboThI U ApYyTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHUS:

YMEHHME CaMOCTOSITENIBHO OIPENEATh LEIN JEATENbHOCTH, IJIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBHOCTb, BHIOMpATh Haubosee
3¢ deKTUBHBIE CTIOCOOBI pelIeH!s y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIISATh UM
KOPPEKTUPOBATh NPEATIOKEHHBIN aITOPUTM I€UCTBUI MPH BBITOJIHEHUH 3aJaHUM C YIETOM MOITYyYEHHUS
HOBBIX 3HaHMH 00 HM3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSX, OLIEHUBATb COOTBETCTBHUE
IIOJIyYEHHOI'O pe3yJIbTaTa 3asBICHHOW LENH, YMEHHE MCIOJIb30BaTh M AHAIN3UPOBATh KOHTEKCTBI,
IIpeIaraéMble B YCIIOBUHU 3aJaHUM.



IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIbHOTO  COJIEp)KaHUs,
YCTaHOBJICHHOTO IaHHOM (eiepanbHOl paboueli mporpaMMoH, BBIIEISIOT: OCBOCHHBIE 00Yy4alOIIUMUCS
Hay4YHbIEC 3HAHMSI, YMEHHSI U CIIOCOOBI JEHCTBUH, crienuduyeckue Ais mpeaMeTHOH o0mactu «XuMHus»,
BUJBl JICATEILHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpETaluu, MpeoO0pa3oBaHUI0 U
MPUMEHEHHIO B PA3JIMYHBIX y4EOHBIX M HOBBIX CUTYaIIHsX.

K xoHIty 00yueHus B 8 Kj1acce MpeMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YUAIOLINXCSl YMEHUI:

® DAcKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IOHSATHI: aTroM, MOJEKyjda, XHMUYECKUH
3JIEMEHT, IIPOCTOE BELIECTBO, CII0)KHOE BELLIECTBO, CMECH (OJTHOPO/IHASA U HEOJHOPOHAs ), BAJIECHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHas Macca,
MaccoBasi I0JIsl XUMHUECKOTO AJIEMEHTA B COSTMHEHNUH, MOJISIPHBIA 00BEM, OKCHJI, KHCIOTa, OCHOBAHNUE,
COJIb, DNIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCIICHHS, XUMUYECKas peakIus, KiIaccuGuKanus peaxiuii:
pEaKiuu COEIWHEHUS, PEAKIMH pPa3I0KEHUS, PEaKIUu 3aMeIeHUs, peakiuuu OOMeHa, 5K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIIOBOW 3((dEeKT peakiuu, sIpo aToMa, JIEKTPOHHBIM CJIOW aToMa,
aTOMHasi OpOUTallb, PaluyC aToMa, XUMUYECKasi CBA3b, MOJSIpHAS U HEMOJIApHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas JI0JIsI BelleCTBa (MPOIIEHTHAs KOHIIEHTpaIlus) B
pacTBope;

® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUUYECKUX MOHITUNA U PUMEHSTH ITH MOHATUS
MIPY OMUCAHHUH BEIIECTB U MX MPEBPAICHHI;

® JCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUS (hOpPMYJI BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIUN;

® OIpEJEIsATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKUCIICHUS
9JIEMEHTOB B OWMHApHBIX COEIMHEHMSX, NPUHAAJICKHOCTh BELIECTB K OIpPEIeIEHHOMY Kiaccy
COEUHEHUI 1Mo (QopMmyiaMm, BUJ XUMUYECKOW CBA3M (KOBaJE€HTHAas M HOHHAs) B HEOPraHHMYECKHUX
COEIMHEHUSX;

e packpbiBaTh cMbicn [lepuonmueckoro 3akonHa [I. M. MenneneeBa: neMOHCTpUPOBATh
MMOHMMAaHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HUX IOJOXEHHUS B
[leproanueckoit cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOraipo;

e OMUCHIBATh M XapaKTepu3oBaTh TaOIMuHyto Gopmy [leproauueckoit cUCTEMbl XUMUYECKUX
9JIEMEHTOB: DPAa3IM4aTh MOHATHUS «rJIaBHas mnoarpynna (A-rpynma)» u «mobounas noxarpymma (b-
rpynna)», Manble U OOJIbIIME MEPHOJbl, COOTHOCUTh 0003HAUYEHUS, KOTOpbIE MMEIOTCA B Tabiuie
«Ilepnonnyeckas cucrema xumudeckux daemeHtoB JI. M. MeHnneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sijipa, o0Iee 4Hucio
3JIEKTPOHOB U pacHpeesieHue UX MO JIEKTPOHHBIM CII05M);

® KJIAaCCU(PHUIMPOBATh XHMUYECKHE DJEMEHTHI, HEOPraHMYECKHE BEILIECTBA, XUMHYECKHE
peakiuu (1Mo YUCIIy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIMHU BEIECTB, MO TEIIIOBOMY 3 deKTy);

® XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB PA3IMUHBIX KIJIACCOB,
MOATBEPK/Iasi ONHMCAHWE NpPUMEpPaMH MOJICKYISPHBIX YPaBHEHHMH COOTBETCTBYIOIIMX XHMHYECKUX
peaKuuii;

® [IPOrHO3MpPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;



® BBIYUCIISITH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JI0JIIO
XMMHUYECKOT0 3JIEMEHTa 10 GopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakiuu;

® [PUMEHSATH OCHOBHBIC OIEpPAllMd MBICIUTEIBHOU JIEATEIbHOCTH — aHajIu3 M CHUHTE3,
CpaBHEHHUE, 0000IIeHNE, CUCTEMATH3AIUIO, KiIacCu(UKAINIO, BBIABICHUE MPUYHMHHO--CIEICTBEHHBIX
CBSI3€M — NJI1 U3Yy4EHUS! CBOMCTB BELIECTB M XMMHUYECKHX PEaKIHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJI0IeHNE, U3MEPEHUE, MOICTUPOBAaHNUE, SKCIIEPUMEHT (peasibHbIN U MBICJICHHBIN);

e CJICIOBATh IIPABHJIAM ITOJIH30BAHUS XHMHUECKOH MOCYA0HN U JIa0OpaTOPHBIM 000PYIOBAHUEM,
a TaKKe MpaBuiIaM OOpalleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHHUIO U COOMpPaHHUI0 ra3000pa3HbIX BellecTB (BOAOPOIa
U KHCIIOpOJa), MPUTOTOBJIICHHUIO PACTBOPOB C ONpEACNEHHOM MAaccoBOM [0yl pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMHUYECKUE DKCIEPUMEHTHI IO PACIO3HABAHUIO PaCTBOPOB
IETI0YeH U KUCIIOT C TIOMOUIBI0 HHINKATOPOB (JJaKMycC, (peHondranent, METUIOPAaHK U APYTHE).

K xoHIty 00yueHus B 9 kjacce npeMeTHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHI:

® DACKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHATUN: XUMHUYECKUW DJIIEMEHT, aToM,
MOJIEKYJ1a, HWOH, KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BaJECHTHOCTD,
3JEKTPOOTPHUIIATENIHLHOCTD, CTETICHb OKUCIEHUS, XUMUUYECKAsl PEaKlusi, XUMHYECKasi CBsI3b, TETIOBOM
apdekT peakmuM, MOJb, MOJSIPHBIA 00BEM, PACTBOP, DJIGKTPOJIUTHI,  HEIIEKTPOJIMTEHI,
AIEKTPOJIUTAYECKAS TUCCOIMALINS, PEAKIIMK HOHHOTO 0OMEHa, KaTajanu3aTop, XMMUUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHCIIEHHE W BOCCTAaHOBIIEHUE, AJIOTPOMHs, aM(pOTEepHOCTb, XUMHUYECKas CBA3b
(xoBalleHTHAsl, HOHHAs, METAJUTMUECKas), KPUCTAJUTMUECKas PeméTka, KOPpo3us METAIJIOB, CILJIABBI,
CKOPOCTh XMMHUYECKOW peakluu, MpeaesbHo aonyctuMas konuentpauus [1/IK Bemectsa;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATAN U IPUMEHSATH 3TU MOHSTHS
IIpY ONKMCAHUM BEIIECTB U UX MPEBPALICHUN;

® CIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHHUS (POPMYJ BEHIECTB M ypaBHEHUU
XUMHUYECKUX PEaKLnid;

® ONpeNesATh BAJICHTHOCTh U CTETEHb OKUCICHHUS XUMHUYECKHUX DJIIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAAICKHOCTh BEIIECTB K ONPEAeIEHHOMY KJIACCy COeTUHEHHUH 10 hopMynnam,
BUJI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX COCTUHEHHSX,
3apsi]] MOHA MO XUMHYECKOH Qopmyle, XapakTep cpeAbl B BOJHBIX pacTBOpax HEOPTaHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PEIETKA KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cmbich lleproanueckoro 3akona JI. . MennaeneeBa u 1€eMOHCTPUPOBATH €T0
MOHMMAaHMUEe: OINKCHIBATH U XapakTepu3oBaTh Tabnuunyo ¢opmy [leprogudeckoil crCTEMbI
XUMHUYECKUX DJIEMEHTOB: pa3jnuyaTh TOHATHS «TJIaBHAs moArpynmna (A-Tpymma)» U «1moOodHast
noarpymnma (b-rpynmna)», Mansie 1 60IbIINE TIEPUOIBI, COOTHOCUTHh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B
MEPUOINYECKOM TabJINIIe, C YUCITIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHUYECKHUX DJIEMEHTOB
(coctaB W 3apsan sAnapa, oOllee YUCIIO AJIEKTPOHOB M paclpeiesieHue UX IO DJIEKTPOHHBIM CIIOSM),
OOBSACHSTH OOITHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JIEMEHTOB W UX COCIUHEHUN B Tpejesax
MaJibIX TEPUOJIOB U IIABHBIX MOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

e KJIAaCCU(PUIMPOBATh XUMUYECKUE DJEMEHTbl, HEOPraHUYECKHE BEIECTBA, XUMHUYECKHE
peakuuu (MO YMCIYy W COCTAaBYy Y4YacTBYIOIIMX B pPEaKIMHU BELIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
M3MEHEHHUIO CTENEeHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);



® XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE U CIIENU(UIECKUE XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KJas OMHCAHHE IMPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUt;

® COCTaBJSITh YpPAaBHEHUS AJIEKTPOJIMTUYECKON IHMCCOLMALMM KHUCIOT, ILIEIOYEd U COJIeH,
MOJIHBIE W  COKpalll€HHbIE ypaBHEHHUs peaklHil HOHHOrO OOMEHa, YypaBHEHUS PpEeaKIIUid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE M'€HETHUECKOHN CBS3U MEX/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® pAcKpbIBaTh CYIIHOCTb OKHCJIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKUUi  IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PeaKLuii;

® [IPOrHO3MpPOBATh CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MO>KHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILEHUI B PA3IMYHBIX YCIOBUSAX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XHUMHAYECKOT0 dJIEMEHTa 10 (POopMyJie COSAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 110 ypaBHEHUIO XUMUYECKOM peakluu;

e COOJIOJaTh MPaBUIIA TTOJIB30BAHUS XUMUYECKOH MTOCYI0N U TaOOpaTOPHBIM 000pyIOBaHHEM,
a Takke MpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIHMSMH IO BBIMOJIHEHUIO
1ab0PaTOPHBIX XUMHUUYECKUX OMBITOB IO MOJYUYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKUCIIOTO Ta3a);

® MPOBOAWTH pEaKIMH, TMOATBEPKAAIOIINE KAYeCTBEHHBI COCTaB pa3lUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOAU-, KapOoHaT-, hocdat-, cunukar-, cyiabdart-,
TUIPOKCH/I-UOHBI, KATUOHBI aMMOHHSI U HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOUINE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BELIECTB;

® IPUMEHATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHON [EATENbHOCTH — AaHAJIU3 U CHUHTES,
CpaBHEHHME, O000IIEHHE, CHCTEMAaTU3aLUIO, BBIIBICHUE INPUUYMHHO-CIEACTBEHHBIX CBSI3ed — JUId
U3Y4YECHHs] CBOMCTB BEIECTB M XMMUYECKUX PEAKLUMH, €CTECTBEHHO-HAyYHBIE METOJbl MO3HAHUSA —
HabJt0/IeHne, U3MEPEHNE, MOJICINPOBAHNE, SIKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHOBaHUe KoanyecTBO yacon DIeKTPOHHBIE CHHCOK HTOTOBBIX IVIAHMPYEMbIX Cnoco0 oueHku
Ne pa3iesioB U TeM Kontpo | IlpakTn (uu¢poBbie) pe3yJbTaTOB C yKa3aHHeM 3TaNmoB X HTOI0OBBIX
n/n NPOrpaMmMbl Beero JIbHBbIE YeCKHe o0Opa3oBare/IbHbIE ¢popmupoBanust IVIAHUPYEMBIX
padoTbl | padoThI pecypcbl pe3yJIbTaToB
Pasjnen 1. [lepBonavajibHble XUMHUYECKHE MOHITHSA
XuMusl — Ba)KHAs pacKpbIBaTh CMBICII OCHOBHBIX XUMHUeckuX | [IpakTuueckas
11 00JIaCTh €CTECTBO3HAHUS 5 2 bubnnoreka [IOK IIOHATUI: aTOM, MOJIEKYJa, XUMHUYECKHUI paboTta, yCTHBIH
Y MPAKTUYECKOU https://m.eds00.ru/7f41837¢ | 3;eMeHT, IPOCTOE BEUIECTBO, CIIOKHOE ormpoc,
NESATEIbHOCTH YEJIOBEKA BEIIECTBO, CMECH TECTUPOBAaHUE
yMETh UCII0JIb30BATh XUMUYECKYIO | YCTHBIA OIpOC,
12 BemectBa u xumMuueckue 15 1 bubnuotexa [JOK CHMBOIMKY JUIi  COCTaBIICHHS dbopmyn TEPMHHOJIOTHEC
peakuuu https://m.edsoo.ru/7f41837c | BeeCTB W ypaBHEHUM  XUMHUYECKHUX | KHUU JUKTAHT,
peakiuii; TECTUPOBAHUE
Wroro o pazneny 20
Paznen 2. Baxkueiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
KJIAaCCU(UIIUPOBATh XUMUUECKHE AJIEMEHTHI, | TepMuHoioruyec

HEOPTaHN4YCCKUC BCIICCTBA, XUMHYCCKUC

KU TUKTAHT,

2.1 Boszyx. Kucnopon. 6 bubmorexa [IOK eaxkuu (1o YUCITy U COCTaB CTHBIN OMpOC
' ITousttue 00 okcumgax https://m.edsoo.ru/7f41837c p Y y Y poc,
Y4aCTBYIOUINX B PEAKIUH BEIIECTB, MO TECTUPOBAHUE
TEIUIOBOMY P QEKTY)
KIIACCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, | TepMuHOIOTHYEC
HEOpPTaHWYECKHE BEIIECTBA, XUMHUCCKUC KW JTUKTaHT
2.2 Bonopon.Iomsrie o 8 1 bubmnorexa [IOK eaIlZLII/II/I (o 4ucy u COCTa’B CTHBIH oM (;c
" | KUCHOTax M COMAX https://m.edso0.ru/7f41837c p y Y Y poc,
YYaCTBYIONINX B PEAKITUH BEIIECTB, 110 TECTUPOBAHUE
TEII0BOMY 3P HeKTy)
KIIACCU(UITUPOBATH XUMUYECKHE JIEMEHTHI, | TepMuHOIOTHYEC
HEOpPraHMYECKHE BEIIECTBA, XUMHUECKUE KW TUKTaHT,
Bopa. PacTBopsl. bubnuoTek K o
2.3 A p 5 1 1 omorexa 11O peaxiuu (1o Yuciay U COCTaBy YCTHBIH OIpoC,

[ToHsATHE 00 OCHOBAHUAX

https://m.edsoo0.ru/7f41837¢c

Y4aCTBYIOIIUX B PEaKIUU BEILECTB, 110
TeroBoMy 3G (HeKTy), TPOrHO3UPOBAThH

TECTUPOBAHUE,
IpaKkTu4ecKas
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CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU
IIPOTEKaHUs XMMUYECKUX IPEBPALCHUN B
Pa3IMYHBIX YCIOBHAX

paborta

HpI/IMCHSITB OCHOBHBIC OHepaI_[I/II/I
MBICJIUTENILHOM JEATENBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IICHHE,

Tepmunosornuec
KUM JUKTAHT,
YCTHBIH OITpOC,

CHUCTEeMaTH3aIuIo, KilacCu(PHUKaIHIo, TECTHPOBAHHUE,
OCHOBHBIE KJIACCBI
bu6nuoreka [JOK BBISIBJICHHE MTPUYUHHO-CIICICTBEHHBIX MPaKTHIeCKast
2.4 | HEOPraHMYECKUX 11 1 _ . .
JO— https://m.eds00.ru/7f41837c | cBsi3eii — 715l U3y4EHUSI CBOMCTB BELIECTB U | paboTa
XUMHYCCKHUX PEaKIIHid, ECTCCTBCHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOIIO/ICHUE,
U3MEPEHHE, MOJCIIMPOBAHUE, IKCTIEPUMEHT
(peanbHBIN M MBICJICHHBIH )
Wroro mo pazneny 30

Paznen 3. [lepuoanyeckuii 3ax

OH U Hepuo;mqeacaﬂ CUCTEMA XUMHUYICCKHUX IJICMCHTOB I[.

N. MenneneeBa. CTpoenne aToMOB. XUMHYECKasl CBA3b.

OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKIMU
ackpbIBaTh cMbIcha [lepuonnueckoro 3akona | TectupoBanue,
. . . Menneneesa: 1eMOHCTPUPOBATH TEPMUHOJIONYECK
Ileproanyeckuii 3aKoH 1 9 o
MOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH Ul IUKTaHT,
Ilepnoguueckas cucrema .
bubmumoreka [IOK CBOMCTB XUMUYECKUX IIEMEHTOB OT UX pelieHne
3.1 | XUMHYECKHX 3JIEMEHTOB 7 . o
I V1. Meniene-esa https://m.eds00.ru/7f41837c | nonosxxenus B [lepuoanueckoii cucreme, IIPaKTUYECKHUX
o ) 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, 3a1a4y
Crpoenune atoma
MIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YUYEHHMsI, 3aKOHAa ABOrajpo
BBIYUCIIATE OTHOCHTENILHYIO MOJIEKYIIAPHYIO | TecTupoBaHue,
1 MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO TEPMHHOJIONYECK
XuMunyeckas CBSI3b. JIOJIF0 XMMHYECKOI'0 3JIeMEHTa 1o GopMyJie | Wii JUKTaHT,
39 OxKucimTenpHo- 8 1 bubnmoreka [IOK COCIMHCHUS, MAaCCOBYIO I0JII0 BCIICCTBA B pelieHue
’ BOCCTAHOBUTEJIbHBIC https://m.edso00.ru/7f41837¢ | pacTBOpE, MPOBOAUTH PACUETHI IO NPaKTUYECKHUX
peakuuu YPaBHEHHIO XUMUYECKON PEAKIINHY; 3ama4y

IMPUMCEHATH OCHOBHEIC OII€paluu
MBICIUTEIbHOM JACATCIIbHOCTH — aHAJIM3 U
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CUHTE3, CpaBHEHUE, 0000IICHHE,
CHUCTEMaTH3aIuIo, KilacCu(PUKaINIo,
BBISIBJICHHE MTPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 U3YYEHUSI CBOMCTB BEILIECTB U
XUMHYECKHUX PEaKIIHii, ECTECTBECHHO-
Hay4HbIC METOJIbI TTO3HAHUS — HAOIIOCHUE,
U3MEpEeHHe, MOICTUPOBAHUE, SKCIICPUMEHT
(peanbHBIN M MBICJICHHBIH )

HWToro 1o pasien 15 bubmmorexa LIOK
PBASY https://m.edsoo.ru/7f41837c
P 3 bub6nmoreka [IOK
SoEPRHOE BpEA https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME



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

		2023-08-30T00:35:47+0400
	00ed86af1d1a92502e
	Титова Светлана Юрьевна




