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[ToscHuTenpHast 3anucka ApjanTUpoBaHHass palouass Mmporpamma ydeOHOro
npeamera  «XuMmus» — pa3paboTaHa B COOTBETCTBHM C  TpeOOBaHMUAMHU
@DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa OCHOBHOTO
obmero o6pazoBanus 2021 1., NpuUMEpHON amANTHPOBAHHOW OCHOBHOM
00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus 00ydyarouxcs ¢
HapyLIeHUAMH ciyxa u ¢ yuérom KoHnenuuu npenojaBaius yueOHOro npeamera
«Xumus» B 00pa3oBarelbHBIX opraHuzanusx Poccuiickoit  ®Dexnepanum,
peaIu3yoLMX OCHOBHBbIE 00Ieo0pa3oBaTenbHble Mporpammsl (yTB. Pemenuem
Komnernn Munnpocsemnienusi Poccuun, mporokon ot 03.12.2019 N IIK-4BH).
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMMWA» Bkiag
yuyeOHOTO mTpeamera «XHUMHUS» B JIOCTHKCHHE €I OCHOBHOTO OOIIEero
0o0pa3oBaHus 00YCJIOBJIEH BO MHOTOM 3HaU€HHEM XMMUYECKON HayKU B O3HAHUU
3aKOHOB IIPUPOJIbI, B Pa3BUTHM IPOU3BOAUTEIIBHBIX CHUJ OOLIECTBA M CO3AAHUU
HOBOM 0a3bl MaTepuanbHOM KyNbTyphl. XHMHS KaK 3JEMEHT CHCTEMBI
€CTECTBEHHbIX HAyK paclpocTpaHWia CBOE BIMSHME Ha Bce 00JacTH
YeJI0BEYECKOI0  CyIECTBOBaHMS, 3ajajla HOBOE BHUICHHME MHpa, CTaua
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM
KU3HK O0OmIIecTBa: 3HAaHME XHUMHUH CIY)KAT OCHOBOH [y (OPMHpPOBAHUS
MHUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABIEHUN O MaTEpUAIbHOM €IUHCTBE MUDA;
BOXHYI0  pOJIb  uUIpaloT  QopMupyemble  XMMHEH  MNpencTaBleHUs O
B3aMMOIIPEBPAIICHUAX SHEPruM M 00 HBOJIOLUM BELIECTB B IPHUPOJIE;
COBpEMEHHAasi XUMHs HAlpaBlIeHAa Ha peIIeHHe TIIOOANBHBIX TMpoOIeM
YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUYECKOM, TUIIEBON U
9KOJIOTMYECKOl Oe3omacHOCTH, MpobieM 31paBooxpaHeHus. B ycnoBusx
BO3PACTAIOILEr0 3HAUCHHs] XMMUHU B JKU3HU OOLIECTBA CYIIECTBEHHO MOBBICHIIACH
poJib XuMu4eckoro oOpasoBaHus. B miuaHe coumanu3aluy OHO SIBJISIETCS OJHUM
U3 ycsoBui (opMHpOBaHUS MHTEIVIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.
CoBpeMeHHOMY YelIOBeKY XMMHUYECKHE 3HaHUS HEOOXOAMMBI JUIsl MPHOOpETeHUs
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLUYME U
OTBETCTBEHHO y4YacCTBOBaTb B MHOTOOOPa3HOW JKM3HMU OOIIECTBA, JAJII OCO3HAHMS
BaXHOCTU Pa3yMHOI'O OTHOUIEHMS] K CBOEMY 3/I0pPOBBIO M 3J0POBBIO JPYIUX, K
OKpYXarolllel NpUPOJHOM  cpene, MO TPaMOTHOTO  IOBENEHUS  IIpU
UCIIOJB30BAHUM  PA3JIMYHBIX MaTEpHUaJIOB M  XHMHUYECKUX  BEIIECTB B
MOBCE/IHEBHOM JKM3HU. XMMHUYECKOe 00pa30BaHME B OCHOBHOM IIKOJIE SIBISETCS
0a30BbIM IO OTHOIICHHWIO K CHUCTEME OOIIEro XHWMHUYECKOro 0Opa3oBaHUS.
[TosTOMYy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO peallu3yeT MpUCYIIHe o0uemMy
XUMHUYECKOMY O0pa30BaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOpBIE OTPaKaroT
roCy/1apCTBEHHbIE, OOILIECTBEHHbIE W HHAWBHyaJbHbIE MOTPEOHOCTH. ODTHUM
OTIPENIETISIETCSI CYIIHOCTh OOIIel cTpaTeruu OOy4YeHUs, BOCIIUTAHUS W PA3BUTHS
o0yyaromuxcst CpecTBaMU yueOHoro mpeamera «Xumus». M3yuenue npeamera:
1) cnocoOcTByeT peanu3allid  BO3MOXXHOCTEH Uil caMOpa3BUTHS U
dbopMHUpOBaHUS  KYJABTYpbl JUYHOCTH, €€ 00med U  (PyHKIIMOHATHHOU
rPaMOTHOCTH; 2) BHOCUT BKJIaJ B ()OPMHUpPOBAHHE MBILIUIEHUS U TBOPUYECKHUX
CHOCOOHOCTEM  MOJPOCTKOB, HABBIKOB HMX  CaMOCTOSITEIbHOH  yd4eOHOMH
NEATEIIBHOCTH,  JKCIEPUMEHTAIBHBIX M MCCIEAOBAaTEIbCKUX  YMEHUH,
HEOOXOJUMBIX Kak B IIOBCEJIHEBHOM >KM3HM, TaK U B MpodeccHnoHaTbHOM

2



NEeSTENIbHOCTH; 3) 3HAKOMUT €O Clielu(UKON HAYYHOTO MBIIUICHUS, 3aKIaIbIBACT
OCHOBBI IIEJIOCTHOTO B3IVIfJJa Ha €IMHCTBO IPHUPOABI U YEJIOBEKA, SBISAETCS
OTBETCTBEHHBIM 3TanoM B (DOPMUPOBAHHM E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH
MOJPOCTKOB; 4) crnocoOCcTBYeT (GOPMHUPOBAHUIO LIEHHOCTHOIO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHUECKOE 00pa3oBaHue MKOIbHUKOB. Ha3BaHHbIe HampaBiIeHUs: B 00Y4eHUN
XUMHU 00€CTIeUnBAIOTCS CTICHU(PUKON CoIepKaHusI TPeIMEeTa, KOTOPBIN SBISETCS
MeAarornyecky aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAyKM XHMHUHU Ha
onpenenéHHoM stamne e€ pa3Butua. Kypc XMMuu OCHOBHOW IIKOJIbI OPUEHTUPOBAH
Ha OCBOCHHE OOYyYalOMIMMHUCS OCHOB HEOPraHMYECKOW XHUMHHU W HEKOTOPBIX
MOHSITHI ¥ CBEJCHHI 00 OTAETBHBIX 00bEKTaX OpraHndeckoi xumun. CTpyKTypa
coJlep)kaHusl mpeaMeTra chopMUpOBaHA HAa OCHOBE CHUCTEMHOIO MOAXOAa K €ro
n3ydyeHuro. CopaepkaHue CKIIAJBIBAETCSd M3 CHUCTEMbl MOHATHUA O XHWMHYECKOM
9JIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYECKOW peakiuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OpPTraHHW30BaHbl 110 IPUHLUITY [10CJIEJ0BATEILHOTO Pa3BUTHS
3HAaHUII HAa OCHOBE TEOPETUYECKHMX IPEICTABICHUN PA3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIPHOTO ~ YY€HUsT KaK OCHOBbI BCEr0 €CTECTBO3HAHUS, YpPOBHS
[Tepuoanueckoro 3akona /. M. MenneneeBa Kak OCHOBHOIO 3aKOHA XHMMWH,
y4eHHsI O CTPOCHHMM aToOMa H XHMHYECKOH CBS3HM, TIPEACTaBICHUH 00
3JIEKTPOJINTUYECKON TMCCOLMALlMU BEIIECTB B paCTBOpax. TeopeTUuecKre 3HaAHUS
paccMaTpUBAIOTCSI HAa OCHOBE JMIUPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATEIILHO OT OJTHOTO YPOBHS K JIPYTOMY, BBIITOJIHSS
(GYHKIIMM OOBSICHEHUSI U IIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEN
MIPAaKTUYECKOr0 MPUMEHEHUS U I[OJY4YeHUs H3y4yaeMbIX BemlecTB. Takas
OpraHu3aIys CoAepXKaHUs Kypca CIOCOOCTBYET MPEACTABICHUIO XHUMHUYECKOMN
COCTABJISIOLIEH Hay4HOW KapTUHBI MHUPA B JIOTMKE €€ CUCTEMHOW Npuponbl. Tem
caMblM O0ecreyuBaeTcsi BO3MOXXHOCTh (OPMUPOBAHHUS Yy 0OydaroImIUXCs
LIEHHOCTHOTO OTHOLIEHUSI K HAyYHOMY 3HAaHUIO M METOJIaM IO3HaHUsl B HAyKe.
BaxxHO Takke 3aMETHTh, YTO OCBOEHHE COJAEPKAaHUSA Kypca NPOMCXOAHUT C
NPUBJIEYCHUEM 3HAHUNW W3 paHee H3Y4YEHHBIX KypcoB: «OKpyXKaolui MHUp»,
«buonorus. 5—7 «kmaccel» u  «@Pusmka. 7 wiacey. K HampaBieHuro
MEPBOCTENEHHOW 3HAYMMOCTH TIPH peaju3aluid 00pa30BaTENbHBIX (YHKIIHIA
npeaMera «XuUMUS» TPAAMIMOHHO OTHOCAT (OPMHUpPOBAaHWE 3HAHUI OCHOB
XUMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUYECKOM
JESITEIbHOCTH YeJIOBEKa U KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amavya mpeaMera COCTOMT B ()OPMHUPOBAHUU CUCTEMBl XMMHUECKUX 3HAHUN —
BaXHEHIINX (HaKTOB, TOHITHI, 3aKOHOB M TEOPETUYECKUX TOJOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, A3bIka HayKH, 3HAaHUH 0
HAay4YHBIX METOJaX M3yYeHUs BEUIECTB M XMMHUYECKHUX pEaKIHi, a Takke B
(GbopMHpOBaHUN W Pa3BUTHH YMEHHH M CHOCOOOB JEATENBHOCTH, CBA3aHHBIX C
IUIAaHUPOBaHUEM, HAONIOJIEHMEM W TNPOBEIEHHEM XHUMHUYECKOTO HKCIEPUMEHTa,
COOJTI0ICHHEM TIPaBIJT 0€30MMaCHOT0 OOpAIIEeHHs C BEIIECTBAMU B MOBCETHEBHOM
#u3HU. Lenn yueOHOrO npeamera «XuMus»: - OpMUPOBAHNE UHTEIIEKTYaIbHO
pa3sBUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSTHIO PELICHUH, CIIOCOOHOM aJanTHpOBaThCs K OBICTPO
MEHSIOLIUMCSL ~ YCIIOBUSIM ~ JKHM3HHM;, -  HallpaBJICHHOCTb OOydeHHs  Ha
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CHCTEeMaTHYECKOe MPUOOIICHNE yJalIMXCsl K CAMOCTOSTEIbHON MO3HABATEIIHLHOM
JeSITeIbHOCTH, HAYYHBIM METOAAaM MO3HaHUS, (POPMHUPYIOUIMM MOTHBAILUIO H
pasBUTHE CIIOCOOHOCTEH K XUMHHM; - 0OeCIeueHHe YCIIOBHM, CIIOCOOCTBYIOIIUX
NPUOOPETEHUIO 00YJAIOIIMMUCS ONBITa PA3HOOOPA3HON JNESATEIFHOCTH, TO3HAHUS
¥ CaMOIIO3HAHUS, KIIFOYEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), MMEIOLIHNX
YHUBCPCAJIBHOC 3HAYCHUC JIA PA3JIMYHBIX BUJAOB ACATCIBHOCTH, - (bOpMI/IpOBaHI/Ie
YMEHUH OOBSICHATH W OLICHUBATH SIBICHUS OKPYXKAIOIIET0 MUPAa HAa OCHOBaHHUU
3HAHWH W ONbITAa, HOJIYYCHHBIX NPU HM3YYEHHH XHUMHUH;, - (HOpMHpOBaHHE Yy
00yJalomMXcsi ~ TyMaHUCTHYECKMX  OTHOUICHWH, IOHMMaHHS  LEHHOCTH
XMUMHUYECKUX 3HAHUH JUIS BHIPAOOTKU IKOJOTMYECKH 11eTIeCO00Pa3HOro MOBEACHUS
B OBITY W TPYIOBOW NEATEIHHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbSI H
OKpYXarollel TNPHUPOJHON Cpeabl; - pa3sBUTHE MOTHUBAMM K OOYy4YCHHIO,
CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS
00I11eYeNTOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY mpoduis u
HAaIpaBJIeHHOCTH JaibHelero o0yuenns. KoppekunoHHO-pa3BUBaIOIINE 3a1a4uH:
- PaCIIUPATH JIEKCHKO-(PPa3eoTOTHIECKUI 3amac CciIoB, KaK TEPMUHOJIOTHYECKYIO
JEKCUKY, TaK U PasTOBOPHYIO; - Pa3BUTHE CIYXOBOTO BOCIPHSTHUS; - OBJIAJCHUE
HaBbIKaMH KOMMYHUKAIIUH, CHOCO6CTBYIOHII/IMI/I conyain3anuun u
caMmopeanu3alliy OOydaloIlerocs B COBPEMEHHOM MHpPE; - pa3BUBaTh Yy
00y4YaroMXcs MOHMMAaHHS CJIOBECHO C()OPMHPOBAHHBIX 3aJlaHMH M BOIPOCOB,
YMEHHI TPaMMaTUYECKH TPABUIBHO CTPOUTH BBHICKA3bIBAHUSI.

OO011ee YnCIIO YacoB, OTBEACHHBIX JIJII M3YUYECHHUS] XMMUU HA YPOBHE
OCHOBHOTO 00111eTO 00pa3oBanusi, cocTaBisieT 136 yacoB: B 8 kiacce —
68 dacoB (2 waca B Heaemo), B 9 kmacce — 68 yacoB (2 gaca B
HEJISTIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHOcCHTENIBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oJI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

Du3NYeCKUe U XUMHUUYECKHUE SBJICHUS. XMMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJOM, NMpaBUiIaMu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) nmpu HarpeBanuu, B3auMoJelCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl
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MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yIrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),
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WCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTUM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUW U TMOJOKEHUE XUMUUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHOM  PEaKLUU. CocraBieHue  ypaBHEHMIl
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OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCJISIMA KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ [PUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (QHU3WYECKHE W XUMHUYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha
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cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COoeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepojaa, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoit kuciore. CHIMKAThl, UX HCIOJb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCIOJIb30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U POCchHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojyueHue, coOupaHue, pacro3HaBaHUE U U3YYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTaluIbl U UX COCIUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY ¥ IPOMBIIIJIECHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB M UX
COCIMHCHUU.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaubliusa. Baxueilmue coequHeHUs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIBb30BaHUE BHICOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHIIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHHUS, [IUHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, pEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baknenime
METAJUIbI U UX COCTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd U HOPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT IMpoIleccaM
CaMOIMO3HaHUsl, CAMOPA3BUTHS U COLIMATIU3AIINKI 00yUYaIOIIUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpPEHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMAaIUE o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMHM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEHIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel WX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHbIe TMOHATHUS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOUM aKTUBHOTO HCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH MUHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO AIKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSITUNA: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALUS pEaKiuil: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKIUu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTalb, PaIUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VWOHHAs CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MaccoBasi JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBlieHUS (HOpMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif Aapa, OOIIee YHCIO IEKTPOHOB
U pacrpeieJIeHUEe UX 10 3JIEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIuH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpaIllCHUNd B
Pa3INYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCUTEIIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIIHH;

® TPUMEHATH OCHOBHBIE ONEPAIMH MBICIUTEIHFHON NEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAOJIOJICHHE, U3MEpPEHHE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CjeloBaTh  MpaBWjiaM  TOJb30BAHMUSI ~ XUMHUYECKOM  MMOCyloH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOAA), IPUTOTOBICHHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KUCIOT € MOMOIBIO MHAUKATOPOB
(ytakmyc, dheHondTaient, METUIOPAHK U JPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHWOH, MPOCTOE BEILIECTBO,
CII0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKas PeaKIsi, XUMUYIEeCKasi CBS3b, TETUIOBOU dPdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTanu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTUMble W
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;
WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJI€HHsS (HOopMys
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;
ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMmbichn Ilepmogmueckoro 3akona [[. WM. Mennaeneera u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmoOouyHas
noarpynmna (b-rpynma)», maneie u OOdbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE MMEIOTCS B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHHUS UX
aTOMOB;
KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, MO0 U3MEHEHHUIO CTENEeHENW OKUCICHUS
XHMHUYECKUX JJICMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;
COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
20



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONIOJaTh  MpaBUja  MOJB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHBIM  00OpYy/IOBaHHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaudecTBO 4acoB TpeOOBaHMS K
JJIeKTPOHHbIE
Ne  HaummeHoBaHue o ) pesyJbTaram
uudgpoBbie
n/ pasgeroBuTeM  Bcer Konrponbn — IIpaktuueck P AeATEJbHOCTH COIJIACHO
o0pa3oBaTeJIbHbIE
I NPOrpaMMblI ) ble padoThl ue padoThl pecypeni nporpamme
BOCIIUTAHHUA
Paznen 1. IlepBoHayasibHble XMMUYECKHE MOHATHS
Bripaxkaronmit
IMO3HABATCIBLHBIC
HMHTEPECHI B PA3HBIX
MPEAMETHBIX 00JACTAX C
YYETOM
Xumus — WHIUBUIY AJTBHBIX
Ba)kKHas 00J1aCTh HHTEPECOB
Bu6morexa LOK P N
€CTCCTBO3HAHMS CIIOCOOHOCTEH
1.1 . 5 2 https://m.edsoo.ru/7f41 L
Y MIPaAKTUYECKON JTOCTHKCHUH.

ACATCIIBHOCTU
YCJIOBCKA

837c

OpueHTHpPOBaHHBIN B
NEesTEIbHOCTH Ha
Hay4YHbIE 3HAHUS O
MPUPOJIE U OOIIECTBE,
B3aUMOCBSI35IX YEIOBEKa
C IIPUPOJHOM U
COLIMAJIBHOMN CPENIOu.
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PazBuBaromnmii HaBBIKU
UCIIOJIb30BaHUS
Pa3JIMYHBIX CPEJICTB
MO3HAHUS, HAKOTICHUS
3HaHUU O MUpPE
(s13bIKOBAsI, YUTATEIIbCKAS
KYJIbTypa, IE€SITENbHOCTh
B MH(OPMAIMOHHOM,
uudpoBoii cpene).
JleMoHCTpupyrommn
HaBBIKH HAOIIONCHHUIM,
HaKOIJIeHUs (PaKToB,
OCMBICJICHUS OTIbITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTApHOUN 00JacTsIX
MO3HAHUS,
HCCIIEI0BATENBCKOMN
NEATEIIBHOCTH.

1.2

BemectBa u
XUMHUYECKHE
peakuumn

15

bu6morexa IJOK
https://m.edsoo.ru/7f41

837c

Pa3BuBarommii HaBbIKU
HCTIOJIb30BaHUS
pa3IMYHBIX CPEACTB
MO3HAHUSI, HAKOTIJICHUS
3HAaHWUM O MUpe
(s13pIKOBAsI, YUTATEIBCKAS
KYyJbTypa, 1EeSITEIbHOCTh
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B HH(OPMAIMOHHOM,
udpoBoii cpene).
JleMOoHCTpUpyroIuMn
HaBBIKM HAOJIIOICHU,
HaKoIJIeHUs (haKToB,
OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTApHOUN 00JIacTsIX
MTO3HAHMSI,
WCCIIEI0BATEIIbCKOU
TESATETHHOCTH.

Hroro o paszneny

Paszngea 2. Baxxkueiinime

20

NMpeaACTABUTEIN HECOPraHHYECCKUX BEIIECTB

Boznyx.
21 Kucnopon.
[TonsTue 06

OKCHIaX

bubmoteka [IOK
6 https://m.edsoo.ru/7f41

837¢c

[TornMaromuii 3Ha4eHue
U TJI00AJIbHBIN XapaKTep
HKOJIOTUYECKUX MPOOIIEeM,
IyTEN UX PELICHUS,
3HAYEHUE DKOJOTUIECKON
KYJbTYpPBhI UEJIOBEKA,
oOmectBa. Co3Haroumit
CBOIO OTBETCTBEHHOCTD
KaK TpakaaHUHA U
NOTpeOUTENS B YCIOBHSIX
B3aMMOCBSI3H
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MIPUPOTHOM,
TEXHOJIOTUYECKON U
COLMAIBHOM CpEI.
BrIpakaronuii akTUBHOE
HENPUSATHE ICUCTBUH,
MIPUHOCSIIUX BPEL
MIPUPOJIE.
OpueHTHUpOBAaHHBIN Ha
MMPUMEHECHUE 3HAHUI
€CTECTBEHHBIX U
COLMAJIBHBIX HAYK JIJIA
pelIeHus 3a7a4 B
00J1aCTH OXpaHbl
MIPUPO/IbI, TUTAHUPOBAHUS
CBOMX MOCTYIKOB U
OIIEHKH UX BO3MO>KHBIX
MOCJIEACTBUMN IS
OKPYKaOUIEH CPEIbI.
VYyacTByromui B
MIPAaKTUYECKON
JNEATEIBHOCTH
AKOJIOTUUYECKOM,
MPUPOTOOXPAHHOU
HaMnpaBJICHHOCTH.

2.2

Bogopon.Ilonsitu

bu6moreka [JOK

[ loanmaromnumii 3HaueHNE
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€ O KHCJIOTax nu
COJIIX

https://m.edsoo.ru/7f41

837¢c

Y TJI00AJIbHBIN XapaKTep
HKOJIOTUYECKUX MPOOIIEM,
IIyTEN UX PELICHUS,
3HA4YEHUE HKOJIOTHIECKON
KYJIbTYpPBbI YEJIOBEKA,
oOmectBa. Co3HarONIMi
CBOIO OTBETCTBEHHOCTD
KaK rpakJIaHrHa U
MOTPEOUTENS B YCIIOBUSAX
B3aMMOCBSI3H
IIPUPOTHOM,
TEXHOJIOTUYECKOHN U
COLIMAIIBHOM Cpel.
Bripaxaromuii akTuBHOE
HETIIPUSITHE NECHCTBUM,
MPUHOCSIINX BpE.
IIPUPOJIE.
OpueHTHpOBAaHHBIN HA
MIPUMEHCHUE 3HAHUI
€CTECTBEHHBIX U
COIIMAJIbHBIX HAYK IS
pelIeHus 3a1a4 B
00JIaCTH OXpaHbI
MIPUPOBI, IIAHUPOBAHUSA
CBOUX IIOCTYIIKOB U
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OIIEHKH X BO3MOXHBIX
MOCJICICTBUAN JIJIA
OKPYXKaIOUIEH CPEJIbL.
YyacTByromui B
MPAKTUYECKON
NEATEINbHOCTU
YKOJOTHYECKOH,
MPUPOIOOXPAHHOU
HANpaBJICHHOCTH.

2.3

Bopa. PactBopsl.
[Toustue 00
OCHOBAHUSIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

837¢c

[Tonumaronuii 3Ha4YCHUE
1 TJI00aJIBbHBIN XapaKkTep
AKOJIOTHYECKUX ITPOoOIeM,
IyTEN UX PEIICHUS,
3HAYECHHE DKOJOTHYECKOMN
KYJIbTYPBI YEJIOBEKA,
obmectBa. Co3Haromui
CBOIO OTBETCTBEHHOCTh
KaK TpaXJaHuHA U
MOTPEOUTENS B YCTIOBUSX
B3aMMOCBSI3U
[IPUPOIHOM,
TEXHOJIOTUYECKOUN U
COLIMAJIBHOM Cpe/l.
Bripaxxaronuii akTuBHOE
HENPUSITHE NCHCTBUM,
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2.4

OcHOBHEIE
KJ1aCChI
HEOPTaHUYECKUX
COCJTMHCHUH

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

837¢c

MIPUHOCSIIUX BpEL
MIPUPOJIE.
OpueHTHpOBaHHBIN Ha
MMPUMEHCHUE 3HAHUI
€CTECTBEHHBIX U
COLMAJIbHBIX HAYK IS
pelieHns 3a1a4 B
00J1aCTH OXpaHbl
MIPUPO/JIbI, TUTAHUPOBAHUS
CBOUX MTOCTYTKOB U
OIICHKH MX BO3MOXHBIX
MOCJIEACTBUMN IS
OKPYKarOIIEH CPEIbI.
YyacTByrOIIUH B
MIPAaKTUYECKON
NeSATEeIbHOCTH
AKOJIOTUYECKOM,
MPUPOJOOXPAHHOMN
HaIMpaBJICHHOCTH.
Brerpaxarommi
MO3HaBaTEIbHbBIC
HWHTEPECHl B Pa3HBIX
MPEMETHBIX 00JACTAX C
YYETOM
WHIUBUIYAJIBHBIX
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HMHTEPECOB,
CIIOCOOHOCTEH,
JOCTHKECHUU.
OpueHTHPOBaHHBIN B
TeSTeTLHOCTH Ha
Hay4HbIE 3HAHUS O
MpUPOJIE U OOIIECTBE,
B3aMMOCBSI3IX YEIOBEKa
C IPUPOJIHOMN U
COLMAIBHOM CPEIIOHN.
Pa3BuBarommii HaBBIKH
HCITOJTB30BAHUS
Pa3IUYHBIX CPEJICTB
MO3HAHUSI, HAKOTLJICHUS
3HaHUU O MUPE
(SI3BIKOBAsI, YUTATEITHCKAS
KyJbTypa, ACSITCIBHOCTD
B MH(OPMALIMOHHOM,
uudpoBoii cpene).
JIeMOHCTpUPYIOLINIA
HaBBIKU HAOJIIOIECHUH,
HaKoIJIeHUs (DaKToB,
OCMBICJTICHUS OTIBITA B
€CTECTBEHHOHAY4YHOH U
I'YMaHUTApHOUN 00JacTsIX

29




MMO3HAHUS,
HUCCIEI0BATEIILCKON
JIEITEJILHOCTH.

Hroro no pazneny

30

Pa3znen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudecknx djemeHToB /. U. MenaeJieena.

CTpOCHI/Ie aToMOB. XMMHYecKasi CBsI3b. OKNCJIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKInu

[Tepnoanueckuii
3aKOH U
[lepunoanyeckas
31 crucTeMa
XUMHYECKUX
anemeHToB [I. U.
Meunnene-eBa.

Crpoenune atoma

bubmoteka [IOK
https://m.edsoo.ru/7f41

837c

BOCIIUTAHUE CTPEMIICHUS
K MO3HAHUIO Ce0s 1
JIPYTUX JIFOJEH, MPUPOIBI
u o011IecTBa, K
MOJTYYECHUIO 3HAHUM,
Ka4eCTBEHHOTO
oOpa3oBaHus ¢ Y4ETOM
JIMYHOCTHBIX UHTEPECOB
1 OOIIIECTBEHHBIX
notpedHocTeit.ITonnmaro
A CONPUYACTHOCTD K
MPOIIIOMY, HACTOSIIIEMY
U OyayiieMy Hapojaa
Poccum, TeicsiueneTHei
HWCTOPUU POCCUUCKOUN
rocyJ1lapCTBEHHOCTH Ha
OCHOBE UCTOPUYECKOTO
MIPOCBEIIEHUS],
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POCCUHCKOTO
HAIIMOHAJIBHOTO
HMCTOPHUYECKOTO
CO3HAHMS.

3.2

XuMu4aeckast
CBS3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTEIb
HbIC PEAKIIUU

bubmoteka [IOK
https://m.edsoo.ru/7f41

837¢c

Brrpaxarommi
MMO3HABATCIbLHBIC
MHTEPECHI B PA3HBIX
MPEAMETHBIX 00JACTAX C
YYETOM
MHJIVBUTYJIbHBIX
WHTEPECOB,
CITOCOOHOCTEM,
JTOCTHXKCHU.
OpueHTHPOBaHHBIN B
eI TCIIbHOCTH Ha
Hay4YHbIC 3HAHUS O
MpUPOJIE U OOIIECTBE,
B3aHMOCBS3SIX UeIOBEKa
C IIPUPOJHOM U
COLUAIBHOM CPEIOH.
Pa3BuBaromnimii HaBbIKU
HCIIOIb30BAHUS
Pa3JIMYHBIX CPEJICTB
IMO3HAHMs, HAKOTIJICHUS
3HAaHUU O MUPE
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(s13pIKOBast, YUTATEIBCKAS
KyJIbTypa, AeSITEIbHOCTD
B MH(OPMAIMOHHOM,
udpoBoii cpene).
JleMOoHCTpUpyrOIun
HaBbIKU HAOJIOCHUI,
HAKOIUIEHHUs (DAaKTOB,
OCMBICJICHUS OTIbITA B
€CTECTBEHHOHAYYHOU U
T'YMaHHUTApHOUN 00nacTsxX

IO3HAHUA,
HCCJIEIOBATEILCKOM
ACATCIIBHOCTMU.
bubmoteka [IOK
Hroro mo pasaeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41
837c
OBIEE
KOJIMYECTBO 68
YACOB IIO
ITPOI'PAMME
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9 KJIACC

Koqun4yecTBO 4acoB

TpeOOBaHUSA K

JIeKTPOHHBIE e3yJibTaTam
Ne  HaumeHoBaHMe P pe3y
(undpossbie) AeATEJbHOCTH
n/  pa3iesioB H TeM Bcer  KoHTpoubH IIpakTHyeck
o0pa3oBaTe/bHbIE COIJIACHO
1| NPOrpamMmabl 0 ble padoThI ue padoTsl
pecypchbl nporpamMmme
BOCIIMTAHMS
Paszgeu 1. BemecTBo U XMMHYECKHE peaKUH
Bripaxaronui
ITIO3HABATEIIbHBIE
MHTEPECHI B Pa3HBIX
PEIMETHBIX
00JacTsaX ¢ yuéToM
VHUBUYJIbHBIX
[loBTOpEHUE N
UHTEPECOB
yrIIyOIcHHE bu6moreka [JOK P e
. CIIOCOOHOCTEN,
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6 .
JOCTHKEHHM.
paszesnoB Kypca 8 36 .
OpueHTHPOBAHHBIN

KJ1acca

B JIESITEILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOC H
o0I111eCTBE,
B3aNMOCBS3SIX
yesoBeKa ¢

33



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

MIPUPOTHOMN U
COLMAJIbHOU
CpEIoH.
PazBuBaromuit
HaBBIKU
WCIIOJIb30BaHUs
Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTJICHUS
3HAHUM O MUPE
(s13BbIKOBAA,
YUTaTENIbCKas
KYJbTYypa,
NEATEIIBHOCTD B
uH(OPMAITMOHHOM,
urdpoBoii cpene).
JleMoHCcTpUpyOIU
11 HaBBIKH
HaOIIOICHUH,
HaKOILICHUS
¢dakToB,
OCMBICJIEHUS OIbITa
B
€CTEeCTBEHHOHAYYH
OU U

34




1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peakuui

bu6moreka IJOK

https://m.edsoo.ru/7f41a6

36

T'YMaHUTapPHOU
obacTsax
MTO3HAHUS,
HCCIIEIOBATEIIBCKO
U IeATEIbHOCTH
YBaxarouui Tpy/,
pe3yJIbTaThl CBOETO
Tpyna, Tpyaa
JOPYTUX JTHOJEH.
[IposBistromui
MHTEPEC K
MPAKTUYECKOMY
V3YUYCHUIO
npodeccuii u Tpyna
pa3IMYHOIO poJa, B
TOM YHCJIC Ha
OCHOBE
MIPUMEHEHUS
PEAMETHBIX
3HaHUM.

Breipaxarommi
TI03HABATEIIbHBIC
WHTEPECHI B Pa3HBIX
pPeIMETHBIX
o0JacTsx ¢ yuéTom

35
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WHJIMBUTyaJIbHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKCHUU.
OpueHTUpOBAHHBIN
B JICSITEIILHOCTH Ha
Hay4yHbIC 3HAHUS O
pupoie 1
oOIecTBe,
B3aHMOCBSI3SIX
YyeJI0BEKa C
IIPUPOTHOU U
COLIMAJIbHOM
Cpenou.
PazBuBaromiuii
HaBBIKH
HCTIOJIb30BaHUS
Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HaKOIIJICHUS
3HAHUU O MUPE
(s13bIKOBAA,
YUTaTeIbCKas
KYJbTYyDa,
JeSITEILHOCTD B

36




WH(pOPMAITMOHHOM,
1upoBoit cpese).
JleMoHCcTpHpyOIIHN
1 HaBBIKH
HaOJIFOICHUH,
HAKOIUJICHUS
(baKToB,
OCMBICIICHUSI OTIbITA
B
€CTECTBEHHOHAYYH
ol U
T'yMaHUTApHOU
o0JacTsax
MO3HAHUA,
UCCIIEI0BATENbCKO
U IEeATEIILHOCTH

1.3

DNEKTPOTUTHYECK
ast IUCCOLMALIHSL.
XUMUYECKHUE
peakxiuu B
pacTBopax

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Berpaxaromuii
IT03HABATEILHBIE
WHTEPECHl B Pa3HBIX
IPEAMETHBIX
00JacTsaX ¢ y4éToM
WHIUBU Ty ATbHBIX
UHTEPECOB,
CIIOCOOHOCTEM,
JIOCTHXKCHMH.
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OpueHTHPOBAHHBIM
B JICATEIIBHOCTH HA
Hay4YHbIC 3HAHUS O
IPUPOJIE U
o0I111eCTBE,
B3aUMOCBSI35IX
YeJIoBeKa C
IIPUPOIHOM U
COIMMAJILHOM
CpeIoH.
PazBuBaromuit
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpPEACTB MO3HAHUS,
HAKOTICHUS
3HAHUU O MUpE
(s13BIKOBAAI,
YUTATENIbCKas
KYJbTYypa,
NEATEeIIbHOCTh B
nH(OPMAITMOHHOM,
1udpoBoi cpene).
JleMoHCTpUpyrOILIA
1 HaBBIKU

38




Hroro o paszueny

Pasznea 2. HemeTa/sibl 1 UX COeIMHEHUS

17

HaOIIOCHUH,
HaAKOIIJICHUS
¢dakToB,
OCMBICJICHHUS OTIbITa
B
€CTECTBEHHOHAYYH
oM u
r'yMaHUTapHOMU
o0JracTax
MMO3HAHUS,
HCCJICIOBATEIILCKO
U IeITeNbHOCTH

OO6mas

XUMHUYCCKHUX

2.1

TPYMIIBIL.
["anmoresn!

XapaKTEepPUCTHKA

sneMeHToB VIIA-

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
ITO3HABaTCIbLHEIC
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
00JacTsaX ¢ yu€ToM
WHIUBU Ty ATbHBIX
HHTEPECOB,
CIIOCOOHOCTEM,
JIOCTH>KECHUH.
OpueHTHPOBAHHBIN

39



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

B JICSITEIILHOCTH Ha
Hay4YHbIC 3HAHUS O
IPUPOJIE U
o0I111eCTBE,
B3aUMOCBSI3SIX
YEeJI0BEKa C
MIPUPOJTHOMN U
COLUAIIBHOMN
CpeIon.
PazBuBarommit
HaBBIKU
UCIIOJIb30BaHUs
Pa3IUYHBIX
CpPEACTB MO3HAHUS,
HaKOILICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATENIbCKas
KYJbTYyDa,
NEATEeIIbHOCTh B
uH(OPMAITMOHHOM,
1udpoBoii cpene).
JleMoHCcTpHpyrOIHN
1 HaBBIKU
HaOIIOICHUH,

40




HaAKOIJICHUS
¢dakToB,
OCMBICJICHHUS OTIbITa
B
€CTECTBEHHOHAYYH
ou U
T'YMaHUTapPHOU
o0macTax
MMO3HAHUS,
HCCJICIOBATEIIHLCKO
U IEeITEIILHOCTH

2.2

O6mas
XapaKTepUCTHKA
XUMHUYECKUX
snemMeHToB VIA-
rpynsl. Cepa u eé
COCIMHEHUS

bubmoteka [IOK
https://m.edsoo.ru/7f41a6

36

Berpaxaromuii
[I03HABATEILHBIE
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
00JacTsaX ¢ yuéToM
WHIMBUIYJbHBIX
WHTEPECOB,
CIIOCOOHOCTEN,
JIOCTHKCHMH.
OpueHTHPOBAHHBIM
B JIEATENLHOCTH Ha
Hay4YHbIC 3HAHUS O
IIPUPOJIC U
o0I111ecTBE,
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B3aUMOCBSI35IX
YEJ0BeKa C
IIPUPOJTHOU U
COLMAJIbHOM
CpeIoH.
PaszBuBarommii
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTJICHUS
3HAHUM O MUPE
(s13bIKOBAS,
YUTATENbCKas
KYJIbTYypa,
NEATEeIIbHOCTh B
WH()OPMAIIMOHHOM,
undpoBoii cpene).
JleMoHCcTpUpyOIU
1 HaBBIKU
HaOJIIOICHUH,
HaKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITa
B

42




2.3

OOmas
XapaKTEPUCTHKA
XUMHUYECKUX
35eMeHTOB VA-
rpynmnsl. A30T,
dbocdop u ux
COEIMHEHHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

€CTECTBEHHOHAYYH
on U
T'yMaHUTAapHOU
00JacTsIX
MMO3HAHUS,
HCCJICIOBATEIILCKO
U 1esITeJILHOCTH

Bripaxarommia
MO3HABATEIbHbIC
MHTEPECHI B Pa3HBIX
PEIMETHBIX
00JacTsaX ¢ yu€ToM
WHIUBU Ty ATBHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JOCTHXKCHUU.
OpueHTHPOBAHHBIM
B JICSITEILHOCTH Ha
HAy4YHbIE 3HAHUS O
IpUPOAC U
o0IIecTBe,
B3aUMOCBSI3SIX
YyeJIoBeKa C
MIPUPOIHOM U
COLUAIBHOM

43
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Cpenou.
PazBuBarommit
HaBBIKU
UCIIOJIb30BaHUs
pa3IMYHbBIX
CpEICTB NTO3HAHUS,
HAKOIIJICHUS
3HAaHUU O MUPE
(s13BbIKOBAA,
YUTaTENIbCKas
KYJbTYypa,
NEATEIIbHOCTh B
uH(OPMAITMOHHOM!,
udpoBoii cpene).
JleMoHCTpUpyrOILIH
11 HaBBIKH
HaOIIOICHUH,
HAKOTICHUS
(dakToB,
OCMBICJIEHUS OIbITa
B
€CTECTBEHHOHAYYH
OU U
r'yMaHUTapHOU
obmacTax
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MMO3HAHHUS,
HUCCIIEI0BATEIILCKO
U 1eITEIILHOCTH

2.4

Oo0mas
XapaKTepUCTUKA
XUMUYECKUX
sanemeHToB [VA-
IpyNIbl. YTIEPOI
Y KPEMHUH U UX
COEIUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
M03HaBaTEIbHBIC
WHTEPECHI B PA3HBIX
MPEAMETHBIX
00JacTax ¢ yu€ToM
WHIMBUAYJIbHBIX
WHTEPECOB,
CIIOCOOHOCTE,
JIOCTHKCHMH.
OpueHTHPOBAHHBIN
B ICITEJILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOJIEC U
oO1ecTBe,
B3aHMMOCBSI3IX
YyeJIoBeKa ¢
IIPUPOIHOM U
coIlMaJIbHOM
cpenou.
Pa3BuBaromiuii
HaBBIKH
HCITOJIb30BAHHUS

45
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Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTLICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATEIbCKas
KYJIbTYypa,
NEATEIIbHOCTD B
WH(pOpPMAITMOHHOM,
undpoBoii cpene).
JleMoHCTpUpyOIHN
1 HaBBIKH
HaOJIIOICHUM,
HAKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITA
B
€CTECTBEHHOHAYYH
ol U
r'yMaHUTapHOMU
o0JacTsix
MO3HAHMUS,
UCCIIEI0BATEIbCKO
U 1esITeJILHOCTH

46




Hroro no pazneny

25

Paszngea 3. Meraliibl M X COeIMHEHUA

3.1

OOmue cBOMCTBA
METAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

Brerpaxaromuii
MMO3HaBaTEIbHBIC
HMHTEPECHI B PA3HBIX
MPEAMETHBIX
00JacTax ¢ yu€ToM
WHIMBUAYJIbHBIX
WHTEPECOB,
CIIOCOOHOCTE,
JIOCTHKCHMH.
OpueHTHPOBaHHBIN
B ICITEJILHOCTH Ha
Hay4YHBIC 3HAHUS O
IPUPOJIEC U
oO1ecTBe,
B3aHMMOCBSI3IX
YyeJIoBeKa ¢
IIPUPOIHOM U
COIMMAJILHOM
cpenou.
Pa3BuBaromniuii
HaBBIKH
HCITOJIb30BAHHUS

47
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Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HAKOTLICHUS
3HAHUU O MUpE
(s13BIKOBAA,
YUTATEIbCKas
KYJIbTYypa,
NEATEIIbHOCTD B
WH(pOpPMAITMOHHOM,
undpoBoii cpene).
JleMoHCTpUpyOIHN
1 HaBBIKH
HaOJIIOICHUM,
HAKOILICHUS
¢dakToB,
OCMBICJICHUS OTIBITA
B
€CTECTBEHHOHAYYH
ol U
r'yMaHUTapHOMU
o0JacTsix
MO3HAHMUS,
UCCIIEI0BATEIbCKO
U IEATEIILHOCTH

3.2

Baxueiimue

16

bu6mmoreka [JOK

Brerpaxaromuii
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MCTAJJIbI 1 UX
COCIUHCHUA

https://m.edsoo.ru/7f41a6

36

IT03HABATCILHBIC
MHTEPECHI B PA3HBIX
MPEAMETHBIX
o0JacTsx ¢ yuéTom
WHIUBU Ty ATbHBIX
HHTEPECOB,
CIIOCOOHOCTE,
JIOCTH>KCHUH.
OpueHTHPOBAHHBIN
B JICATCILHOCTH Ha
Hay4YHBIC 3HAHUS O
PUPOJIE U
oO1ecTBe,
B3aHMMOCBSI3SIX
YyeJIoBeKa ¢
IIPUPOJTHOU U
COIMMAJILHOM
CpeIon.
PazBuBarommii
HaBBIKU
HCIIOJIb30BAHHUS
Pa3IMYHBIX
CpEJICTB NTO3HAHUS,
HaKOIUICHUS
3HaHUH O MUpe

49
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Hroro no pazugeny

Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

20

(s13BIKOBAAI,
YUTaTeNIbCKas
KYJbTYypa,
NEATEIIbHOCTh B
nH(OPMAITMOHHOM,
udpoBoii cpene).
JlemoHCTpUpyrOmM
1 HaBBIKU
HaOIIOICHUM,
HAKOTJICHUS
(dakToB,
OCMBICJICHUS OTbITa
B
€CTECTBEHHOHAYYH
OU U
T'yMaHUTApHOU
o0J1acTsIx
MO3HAHMUS,
UCCIIEI0OBATENIbCKO
U IEATEIbHOCTH

41 Bemiectsa u

MaTepuasbl B

3

bu6moreka [JOK
https://m.edsoo.ru/7f41a6

IHonumarommi
3HAYEHUE U
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ZKHU3HH YCJIIOBCKaA

rI100aIbHBIN
Xapakrtep
9KOJIOTHYECKHUX
npobiieM, myTei ux
pelIeHuUs, 3HAYEHUE
HKOJOTHYECKON
KYJbTYpbI
YyeJoBeKa,
o0IIecTBa.
Co3Haronmm CBO
OTBETCTBEHHOCTH
KaK TpakJIaHUHA U
oTpeOUTEIIS B
YCIOBUSX
B3aHMOCBSI3H
IIPUPOTHOU,
TEXHOJIOTHYECKOU
1 COLIMATIbHOM
cpen.
Berpaxaromuii
aKTHUBHOEC
HETIPUSATHE
JICUCTBUM,
MPUHOCSIIUX BPET
IpUpoJIE.
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Hroro no paszneny

OpueHTHPOBAHHBIM
Ha IPUMEHEHUE
3HAaHUU
€CTECTBCHHBIX U
COLMAIBHBIX HAYK
JUISL pELICHUS 3a/1a4
B 00JIaCTH OXPaHBI
IIPUPOBI,
TJTAHUPOBAHUS
CBOMX MOCTYIIKOB U
OLICHKHU HX
BO3MOKHBIX
IIOCIICICTBUN JUJIS
OKpYyXKarolen
Cpenpl.
VYyacTByromui B
IPAKTUYECKON
NESATENbHOCTH
JKOJIOTUYSCKOM,
IIPUPOJOOXPAHHON
HaIpPaBJICHHOCTH.

PesepBHoe Bpems

bubmoteka [IOK
https://m.edsoo.ru/7f41a6
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

BriOepute yueOHbIC MaTepHaIbI
Xumust. 8 kacc: yuel. s obmeodpazoBarenbHbiX yapexaenuii / O.C.

["abpuensH. - 3-e uza., crpeoturr. - M.: JIpoda, 2022. - 286 c.

Xumusl. kinace: yueo. st oomieoopazoBaTebHbIX yupexaenuii / O.C.

["aGpuensH. - 3-e uza., crpeotur. - M.: [Ipoda, 2022. - 288 c.

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA
1. I'abpuensn O. C., Bockoooiinukosa H. I1., flurykosa A. B. HactonpHas kaura
yauTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanb 11s1 1a00paTOpHBIX OMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. ['abpuensna «Xumusi. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensy, O. C. Meroguueckoe nocoodue k yueonuky O. C. ['abpuensna
«Xumus». 8 xkiace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodbue k yueOnuky O. C. ['abpuensna
«Xumusy». 9 kimace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol kK yaueOHuky O. C. ['abpuensna «Xumus. 8
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KJacey : metoamdeckoe nocodue / JI. Y. Acanoa. — M. : JIpoda, 2020

6. XuMmus : TexHosiornueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 9
KJ1acc» : Metojauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TpOBEepOUYHbIe padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Jlpoda, 2022. nanabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Brenurenannsichttp://www.chemnet.ru ['azeta «XumMusi» u caiT nis yaurens «51

Uy Ha YPOK XUMHUHNY
http://him.1september.ru Enunas komnekuus LIOP: [IpeameTHass KoIeKIus
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6mieo0pa3oBaTeabHOTO
noprasna

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickas omumnrana mKoJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opraandeckast XuMus: JJIEKTPOHHBIN YICOHUK IS

CpPEIIHEH LIKOJIbI
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http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA yUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JlucTaniinoHHasi OIMMITHAAA IO XUMHH:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT
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