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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs COCTaBjeHAa Ha
OCHOBE HOPMATHBHO-IIPABOBBIX JTOKYMEHTOB:

e OepaepanbHblil 3ak0H «O0 ob6pazoBanuu B Poccuiickoit denepanum» ot 29 nexadps
2012 roga Ne 273-®3 (c u3BMEHEHUAMH U JOTOTHEHUSIMHU )

o @dezepalibHbI TOCYIApCTBEHHBIM 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOIO OOIIEro
o0pa3oBaHus, YTBEPKAEHHBIM TIpuKazoM MwuHucTtepcTBa mpocsBemeHuss Pd or
31.05.2021 Ne 287

o @enepanibHas oOpa3oBaTelbHAsg MporpaMma OCHOBHOTO 001Iero oo6pazoBaHus,
yTBEpKJeHa npuka3oM Munucrepcrsa npocsemenus Pocculickon ®@enepanyu ot 18
Mas 2023 . Ne 370

e @enepasibHasg aJanTUpPOBaHHAas OOpa3oBaTeibHAs MPOTrpaMMa OCHOBHOTO OOILIEro
oOpa3oBaHMsl 711 OOYy4alOUUXCSd C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBbS,
yTBEpKJEHa Ipuka3oM MuHucrtepcTtBa npocsemeHus Poccuiickon ®enepauuu OT
24.11.2022 Ne1025

e [locranoBneHune [ 1aBHOTO roCcy1apCTBEHHOTO CAHUTAPHOTO Bpada Poccuiickon
Oepneparuu ot 28.09.2020 Ne 28 CII 2.4.3648-20 «CanurtapHo-
AMUIAEMHUOIOTUYECKUE TPEOOBAHUS K OpraHU3aIUsIM BOCIIUTAHUS U O0y4EHUS,
OTZIbIXa U O3I0POBJICHUS JETEU U MOJIOHAEKID)

o VYuyebnsiii miuan MbOY BMO «HaneeBckas 0CHOBHAS IIIKOJIAa.

e Pabouas nporpamma Bocnutanus MBOY BMO «HaneeBckass OCHOBHAsl —IIKOJIay,
yTBEpKAEHHAs NMpUKazoM aupekropa ot 29.08.2023 Ned44

U ¢ yu€ToM KOHIeNIMH MpernogaBaHus y4eOHOTO peaMeTa « XUMUs B
oOpaszoBaTenbHbIX opraHuzamusax Poccuiickoit @eaeparuu.

[IporpamMma no xumMuu Ia€T MpeJCTaBICHUE O LEsIX, OOLEel cTpareruu o0y4yeHwus,
BOCIIUTAHUS U Pa3BUTUs O0Yy4alOUIMXCS CPEACTBAMH y4yeOHOro MpeaMeTa, YCTaHABIMBACT
00s13aTebHOE TPEMETHOE COJACpXKaHHWe, NPeAyCMaTpPUBACT paclpeneleHrue ero 1o
KJIaccaM M CTPYKTYpPUPOBaHHUE TIO pasfeiaM U TeMaM MPOrpaMMBbl M0 XUMHH, OMpeaesieT
KOJIMYECTBEHHbIE M KAYSCTBEHHBIC XapAKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO
MOCIIE0BATEIHHOCTh M3YYCHHUSI XUMHUU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKKM Y4yeOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEHW O0O0yYarommxcs,
OTpeeNsieT BO3MOXKHOCTH TpeAMeTa [Uisl peaju3alii TpeOOBaHWN K pe3yibTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTelbHONW NPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, a TaKXke TpeOOBaHHWI K pe3ysbraTaM OOy4YeHHMs XMMHUU HAa YPOBHE Iiesiei
M3Y4YEeHHUsS TpeaMeTa W OCHOBHBIX BHJOB Yy4€OHO-TO3HABATEIbHON JEATEIBHOCTH
00y4JaroIIerocs Mo OCBOCHUIO YI4EOHOTO COIEpIKaHMUS.

3HaHHE XHUMHU CIY)KUT OCHOBOM st  (OpMHpOBAaHUS  MHPOBO33PEHHUS
oOyuJarolerocsi, ero MpeACTaBICHUA O MaTepuaIbHOM EJWHCTBE MHpaA, BAXKHYIO PpOJIb
UrparT (GopMuUpyeMble XUMHUEH TMPEACTAaBICHUS O B3aUMOIIPEBPAILECHUSX IHEPTHU U 00
HBOJIIOIIMU BEIIECTB B MPHUPOAE, O MYTAX PEIICHUS TIOOANBbHBIX MPOOJIEeM YCTOWYMBOTO



Pa3BUTHUSL 4YEIIOBEUYECTBA — CBIPHEBOM, JIHEPr€TUYECKOW, MHIIEBOM W SKOJOTUYECKOU
0e30MmacHOCTH, TPOOIIEM 3IPABOOXPAHEHHUS.
N3yuenue xumuu:
® CrocoOCTBYeT pealu3alid BO3MOXHOCTEM IJisi caMOpa3BUTHA U (PopMUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ o01IeH 1 (YyHKIMOHATBHOM IPAaMOTHOCTH;
® BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydarolmuxcsi, HAaBBIKOB HMX  CaMOCTOSATENbHOM  y4eOHOW  JIeATeIbHOCTH,
SKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPOHECCUOHATLHON A TEIbHOCTH;
® 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1IEIOCTHOTO
B3IJIA/Ia HA €QUHCTBO IPUPOJABI M YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(GbopMHpPOBaHNHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;
e crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTMYECKOE 00Opa30BaHUE
00yyarommxcs.

JlanHble HampaBieHMssT B OOYYEHHMHM XHUMHUU OOECHEeUMBAIOTCS — Crienu(pUKON
coliepKaHusl y4eOHOro mnpeaMera, KOTOpbIN SBISETCS NEJaroruyecky aganTUPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XUMHH Ha ONPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHHsS OpPUEHTUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CHUCTEMBbl IEPBOHAYAIbHBIX TMOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XUMUHW W HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATUNA OPTraHUYECKON
XUMUMU.

Crpykrypa coaepKaHMs MpOrpaMMbl IO XUMHHM c(OopMHpoBaHa Ha OCHOBE
CUCTEMHOTO0 NoaxoJa K €€ nsyyenuro. ConeprkaHre CKIaIAbIBACTCS U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHI 0 XUMHUUYecKoi peakiuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbI 110 IPUHLUITY IIOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUU
Ha OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

— Ilepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOMN CBSI3H;

— IIPEICTaBICHUNA 00 3JEKTPOJIUTUYECKON AUCCOLMALIUU BEILIECTB B paCTBOPaXx.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE DMITMPUYECKH IOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIBHO OT OJHOTO YPOBHSI K JPYroMy,
BBITIOJIHSISE QYHKLIUU OOBSICHEHUS U POTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEMN
MTPAKTUYECKOI0 MPUMEHEHUS U MOJTYYECHUS U3Yy4aEeMbIX BEIIECTB.

Peanuzanms nmanHOW mporpaMMbl B Tporiecce OOYyYEeHHs]  TO3BOJIUT
oOyuatomumcs ¢ 3I1P ycBouTh KiltoueBble XUMUYECKUE KOMIIETEHLIMN U TTOHSTh POJIb
Y 3HaYCHHE XUMUHUCPEIN IPYTUX HAYK O IPUPOJIE.

OcBoeHne mporpammbl M0 XUMHUH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOM COCTaBIIAIOIIECH HAyYHOU KAapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW IPUPOLIBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAaHHUIO U METOJAM IO3HaHUs B Hayke. M3yuenue
XUMHUU MIPOUCXOAMUT C MPUBJICUCHUEM 3HAHUNA M3 paHee U3YyYEHHBIX YUEOHBIX MPEAMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy u3ydyeHHH XUMHUHU MPOUCXOJUT (POPMUPOBAHUE 3HAHUNA OCHOB XUMHUYECKOUN
HAayKd Kak oO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHHUS, MPAKTUYECKOW ESITeIbHOCTH
YesloBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYpHL. 3ajauya y4eOHOro npeaMera



COCTOMT B (POPMHUPOBAHMHM CHUCTEMBbl XUMHUYECKHX 3HAHUM — BaKHEUIIMX (aKTOB,
MOHATUM, 3aKOHOB M  TEOPETHYECKUX  MOJOKEHUH, JIOCTYMHBIX  0O0OOIICHHI
MHUPOBO33pEHUYECKOT0 XapakTepa, fA3blka HayKd, B NPUOOIIEHMM K HAyYHbIM METOJaM
MO3HAHMSI TIPU U3YyYEHUH BEIIECTB U XUMUYECKUX peakuui, B (OPMUPOBAHUU U PA3BUTUHU
[IO3HABATEJIbHBIX yYMEHMM M HX TNPUMEHEHUM B Y4YEOHO-IIO3HABATEIBHONM M YydeOHO-
UCCIIEIOBATENIbCKON  JEATEIIBHOCTH, OCBOCHUM MpaBWJI 0€30IacHOro oOpalleHus ¢
BELIECTBAMH B IIOBCEIHEBHOM KU3HHU.

[Ipy wu3ydyeHMH XUMUUM Ha YPOBHE OCHOBHOIO OOIIEro 00pa30BaHUsl Ba)KHOE
3HaYeHHUe NMPUOOPENN TAKUE 11U, KaK:
— (opMHUpOBaHHE HMHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CamM0o00pa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIBHOMY IPHHITHIO PELICHUI, CHOCOOHOW alaiTUPOBATHCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;
— HalpaBJICHHOCTh OOy4Y€HHUSI Ha CHCTEMaTHYeCKoe TMPHOOIICHHE OO0y4arommxcs K
CaMOCTOSITEJIbHOM  TO3HABATEIbHOM  JEATEIIBHOCTH, HAy4YHBIM METOJAaM IIO3HAHMA,
(opMHUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;
— obecrnieueHue YCIOBUH, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OO0YYarOUIMMKCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, TIO3HAHMS UM CaMOIIO3HAHHUS, KIIOUEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHLMI), UMEIOIIUX YHMBEPCAIbHOE 3HAUEHHUE JUIS Pa3IMYHBIX BUIOB
NEATEIIbHOCTH;
— (hopmupoBaHue 001IEH (PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
YHClIe YMEHUN OOBSACHATh U OLIEHUBATH SIBJICHUS OKPY’KaIOILEro MUpPa, UCIOJIb3YS 3HAHUS U
OMbIT, MOJYYEHHBbIE MPU H3YYCHUM XUMHUHU, NPUMEHITh UX MNPU pEUIeHUH MpodiIeM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM AEATEIBLHOCTH;
— (opMupoBaHuE y 00YyYaIOIMXCS TYMAHUCTUYECKUX OTHOLIECHUM, MOHUMAHUS LIEHHOCTU
XUMHUYECKUX 3HAHUU JIs1 BBIPAOOTKU SKOJOTUYECKU LIETECO00PA3HOTO MNOBEACHUS B OBITY U
TPYAOBOW JEATENBHOCTH B LENSIX COXPAHEHHsS CBOETO 3JI0POBbS W OKPYKAOLIEH
IIPUPOTHOU CPEJIbI;
— pa3BUTHE MOTUBAIMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHMS OOIIEUETIOBEUECKHUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
pouIIs U HAIIPABIEHHOCTH JTaJIbHEHIIIETO O0yUEHHUSI.

Ocob0ennocTu 0TOOpa U afaNTAIUU Y4eOHOT0 MAaTepPHAJIa 10 XUMHUU

OOyuenue yudeOHOMY TMpeaMeTy «XuMus» HEoOXOIUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOEHHUS MPOTpaMMHOT0 Marepuana obydaromumucs ¢ 3I1P.
Bonbiioe BHMMaHUE yAeNeHO oTOOpYy yuyeOHOro mMaTepuana B COOTBETCTBUU C MPUHILIMIIOM
JOCTYITHOCTH TPU COXPAaHEHHH 001Iero 6a3oBoro ypoBHs. OH JOKEH MO COJEPKAHUIO U
00beMy OBITh aganTUPOBAaHHBIM JjIs1 oOy4daromuxcs ¢ 3[IP B COOTBETCTBUU ¢ UX OCOOBIMU
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMHU. Creayer oOJIerYUTh OBJIAJCHUE MaTepUaIoM
oOyuatonumucs ¢ 3IIP mocpeacTtBomM ero AeTanbHOr0 OOBSICHEHHS C CUCTEMATHYECKUM
IIOBTOPOM, MHOTOKPaTHOM TPEHHUPOBKOM B NPUMEHEHUM 3HAHUM C WCIOJIb30BAHUEM
MPUEMOB AITOPUTMHU3AIMU U BU3YAJbHBIX OMOP, OOYUYEHHS CTPYKTYPUPOBAHUIO MaTepuara.

Bonbiioe 3naueHue i MOJTHOLEHHOTO YCBOSHHS YYEOHOr0 MaTepuasia UMeeT oropa
Ha MEXIIPEIMETHBIE CBS3M BOIPOCOB, M3y4aeMbIX B JAHHOM Kypce, ¢ TAKUMH Y4€OHBIMU
npeaMmeTamu kak «I eorpadusy, «Dusukay, «buonorusy. [lo3Bonsist paccMaTpuBaTh OJIUH U
TOT k€ Y4eOHBII MaTepuai ¢ pa3HbIX TOUEK 3PEHUS, MEXKIIPEAMETHBIE CBSA3H CIIOCOOCTBYIOT
€ro JydIllleMy OCMBICICHHIO, 0Oo0Jiee MPOYHOMY 3aKpEIJICHUIO MOJYyYEHHBIX 3HAHUU U
IIPAKTUYECKUX YMEHHM.



[Ipy moAroTroBKe K ypoOKaM Yy4YUTENb AOJDKEH MPEAyCMOTPeTh (OpPMHUpPOBAHUE Y
oOydaromuxcsi yMEHUH aHaTW3UpOBaTh, CPABHHUBATH, 0000IIATh HM3y4aeMbld MaTepua,
IUIAHUPOBATh MPEACTOAILLYI0 PabOTy, OCYIIECTBISATh CaMOKOHTpoJb. HeobOxomumo
NOCTOSIHHO ~ CJIEIUTh 32 MPAaBWIBHOCTBIO PEYeBOTO O(OPMIICHHS  BBICKa3bIBaHUMU
obyuarommxcs ¢ 3I1P.

B cBs3u ¢ 0OCOOGHHOCTSIMU TMOBEIEHUS M JeSITeNbHOCTH oOydvatoutuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, ~ HEOPTraHW30BAHHOCTb)  HEOOXOJIUM  CTPOXKAUIIMKA  KOHTPOJb
COOJIIO/ICHUs TPaBUJI TEXHUKH O€30MACHOCTU TPHU MPOBEIACHUHU JIAOOPATOPHBIX pabOT B
XUMHUYECKOM KaOuHETe.

Buabl pesaresbHocT  oOyuwatromuxcss ¢ 3IIP, o00ycnoBieHHblE  0COOBIMHU
0o0pa3oBaTENbHBIMU TMOTPEOHOCTAMH UM OOECHEYMBAIOIIME OCMBICIEHHOE OCBOEHUE
COJIep>KaHUU 00pa30BaHUs MO MPEIAMETY « XUMHUS»

Copepxannie BUIOB JesTenbHOCTH oOydaromuxcs ¢ 3[IP wa ypokax xumuum
OTIpe/IeNsieTCs WX OCOObIMH 00pa3oBaTeNbHBIMH TOTpeOHOCTsIMH. [loMuMO MmIHMpOKO
ucnoaszyembix B OOIT OO0 oOmux A1t Bcex 00y4Jaronnxcsi BUJIOB J€ATEIIbHOCTH CJIEIYET
YCWJIUTh BUJIBI JEATEIBHOCTH, CHEIU(MUYHBIC ISl JaHHOW KaTeropuu OoOy4aronuxcs, JJis
o0ecrnedeHrs OCMBICIEHHOTO OCBOEHHSI COJIEpKaHusl 00pa30BaHus 10 MPEIMETY: YCUIICHHUE
MPEIMETHO-TIPAKTUYECKOH  JI€ATEIbHOCTH C  AKTUBU3AlMEd  CEHCOPHBIX  CHUCTEM;
YepeOBaHUE BUAOB JACSITEIBHOCTH, 3aJCHCTBYIOIIUX pPA3IUYHbIE CEHCOPHBIE CHCTEMBI,
OCBOCHHME Marepuaja C ONOpOW Ha aJrOpPUTM; «IOIIArOBOCTHY» B M3YUYEHUU MaTepuana;
MCIIOJIb30BAHUE JIOTIOJTHUTENBHON BU3yaJIbHON OMOPHI (TUIaHbI, 00pasiibl, CXeMbl, IT1a0JIOHBI,
orniopHble TaOmumibl). Jis pa3Butua y oOydarouiuxcs ¢ 3IIP ymeHus nenath BBIBOJIBI,
(OpPMHUPOBAHUSTPAMOTHOTO PEUYEBOTO BBICKA3bIBAaHUSI HEOOXOJUMO HCIIOJIB30BATh OMOPHbBIE
cioBa U kinme. Ocoboe BHUMaHUE CIEAYET YIEIUTh OOYYEHHIO CTPYKTYPUPOBAHHIO
Marepuana: COCTABJICHHE PUCYHOUHBIX M BEpOANbHBIX CXEM, COCTaBJIE€HUE TaOJIHIL,
COCTaBJICHHE KJlaccu(ukauuy ¢ 00O3HAYEHHBIMH OCHOBAaHUSAMH ISl KiaccU(PUKauu U
HATNoJTHEHHEe WX mpuMepamu u Ap. [IpumepHas TemaTtndeckas W TEPMHHOJIOTHYECKAS
nekcuka cootBeTcTByer OOIIOOO.

Hnst obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIMU  SIBIISIFOTCSL TIPUEMBI  pabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. IIpoBoaurcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOIIEH TEPMHHOIOTHH.
N3ydyaemble TEpMHHBI BBOJSATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTelibHA BHU3yallbHas
MOJJIEPIKKa, aJITOPUTMBI PabOTHI C ONPEACIICHUEM, OTIOPHBIE CXEMbI I aKTyalIH3aliu
TEPMHUHOJIOTHH.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX NJisi U3YyYEHUS XMMHUHU HA YPOBHE OCHOBHOTO
ob1iero oOpazoBanus, cocrapisieT 170 yacoB: B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).

COJEPXKXAHUME OBYUYEHUASA

8 KIIACC
IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS
[Ipenmer xumuun. Posib XuMuM B )KM3HU YeI0BeKa. XUMHS B CUCTEME HayK. Tena u
BemlecTBa. dusznueckue CBOMCTBA BEHIECTB. ArperatHoe cocTostHue BeuiectB. [lonatne o
MeTOJIaX MOo3HaHUs B XUuMUU. YucThie BemecTBa U cMmecu. CriocoObl pa3jieieHus: CMecei.
ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.



Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BeniectBa. Monbs. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U
YuCiia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTrl o ¢popmynam XUMHUECKUX COSAMHEHUH.

@u3NYECKUE U XUMUUECKUE SIBJICHUA. XUMUYECKas peaklys U €€ NpU3HaKu. 3aKOH

COXPaHEHUsI MACChI BEIIECTB. XUMHUUYECKUE ypaBHeHUs. Kimaccudukammsi XuMuIecKux
peakiuii (CoeAMHEHUs, Pa3JIOKEHUSI, 3aMEILICHHs, OOMEHA).

Xumuyeckuii IKCHepuUMeHm .

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu pabOThl B JabopaTopuu U NpuUEMaMu
oOparteHus ¢ JJabopaTopHBIM 000PYI0BAHUEM, U3yUEHNE U OMHCcCaHue (U3HUIECKUX CBOWCTB
00pa3IoB HEOPTraHUIECKUX BEIIECTB, HaOMOIeHNe GH3HUECKUX (TUIAaBIICHUE BOCKA, TasTHHC
JIbJa, pacTUpaHHE caxapa B CTYIKE, KUMEHWE W KOHACHCAIMS BOJABI) M XUMHUYECKUX
(ropeHue cBeud, MPOKATUBAHUE MEAHOUM MPOBOJIOKH, B3aUMOJACHCTBHE MeEJia C KUCIOTOM)
SBJICHWM, HAOMIOICHWE W OINUCAaHWE TMPU3HAKOB TMPOTCKAHUS XUMHUYCCKUX PEaKIi
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pa3IoKeHUE
ruapokcuaa meau (I1) mpu HarpeBaHuu, B3auMOJIEHCTBHE JKeJie3a C PACTBOPOM COJIU MEIU
(I), u3ydyeHuwe crocoOOB pa3leiCHHS CMeECEH: C IMOMOIILI0 MarHuTa, (QUILTPOBaHUE,
BBITIAPUBAHUE, AUCTWUIAIMUSA, XpomaTorpadus, IPOBEICHHE OYUCTKH TMOBAPEHHON COJIH,
HaOJIIOZICHUE W OIKCAaHUE PEe3yJbTAaTOB IMPOBEJCHUS OIbITA, WUTFOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 3JieMEHT U POCTOE BEIIECTBO.
HaxoxneHnue kuciopojga B Opupojae, (PU3MUecKhe U XUMUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenne kucinopoaa. CnocoObl TONy4YeHHUS KHUCIOpoAa B
7a0opatopud U MPOMBINUIEHHOCTH. KpyroBopoT kuciopona B mnpupone. O30H —
aJUIOTpOIHAsA MOAU(DUKALIMS KACTOPOAA.

TernoBoit 3PGEeKT XUMUYECKON peaklnH, TEPMOXUMUYECKHE ypaBHEHUS, dK30- U
DHAOTEPMUYECKHE PEAKIMH. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHHUE BO31yXd, YCHIICHHE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT M mpocroe BemectBo. HaxoxaeHue Boaopona B IIPUPOZE,
¢u3znueckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, crocoObl moiydyeHus. Kucnotel u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

®dusnueckne cBoucTBa BoAbl. Boma kak pactBopurenb. PacTtBopbl. HacelieHHbie 1
HEHACBILLICHHBIE PAacCTBOPHI. PaCTBOPMMOCTBH BEMIECTB B BOJe. MaccoBas 10Js BEUIECTBA B
pacTtBope. XMMHUYECKHE CBOWCTBAa BOAbl. OcHOBaHMA. Poip pacTBOpOB B IpUpPOIE U B
XKU3HU YenoBeka. KpyroBopot Bonbl B pupoje. 3arpsi3HEHUE MpUPOAHbIX BoA. OXxpaHa u
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coequnennii. Oxcuapl. Knaccudukamms okcuaos:
cosieoOpasyromue (OCHOBHbIE, KHUCIOTHbIE, amM(pOTEpHbIE) U  HECcoJeo0pa3yrouue.
Homenknarypa oxcumoB. Pu3MyecKHe M XUMHUYECKUE CBOMCTBA OKcUAOB. IlomydeHue
OKCHJIOB.



OcunoBanusa. Krnaccubukarmuss ocHOBaHWN: MIENIOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBannii. duznueckue 1 XUMUYECKHE CBOMCTBA OCHOBaHMM. [lonyueHue
OCHOBaHMH.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa kucinor. @Dusuyeckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MetasuioB H. H. bekeroma. Ilonyuenue
KHCJIOT.

Comu. Homenknatypa cosieil. dusznueckre M XUMUYECKHE CBoOMcCTBa cosieil. [lomyuenue
COJICH.
I'eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuyeckuii IKCnHepuMeHm:

KaueCTBEHHOE OIpECIICHUE COACpPKaHUs KHUCIOpoa B BO3AYyXE, MOJIyYeHUe, coOMpaHue,
pacno3HaBaHKUE U U3YUYEHUE CBOMCTB KHUCIOPOJa, HAOMIOACHUE B3aUMO/ICICTBUS BEIIECTB C
KUCJIOPOJAOM M  YCIIOBHS BO3HMKHOBEHHMSI U TMPEKpaIlleHUs TopeHus (moxkapa),
O3HAaKOMJIEHUE ¢ oOpasllaMy OKCHIOB U OIKMCAHUE WX CBOWCTB, MOJYy4Y€HHE, COOUpaHUeE,
pacrio3HaBaHHE M W3YYEHHE CBOMCTB BOJOpoja (FOpEHHE), B3aMMOJCHCTBHUE BOAOpOAA C
okcusioM meau (1) (Bo3MOKHO HCTIOJIB30BaHKE BUIEOMATEPUANIOB), HAOIIOEHUE 00pa3IioB
BEIIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHHE OCOOCHHOCTEM pPAcTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHE PACTBOPOB C OMNPEACIEHHOW MacCOBOM
J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aWMOJICUCTBUE BOABI C MeTaulaMu (HaTpueMm U
KaJbliieM) (BO3MOXKHO HCIIOJb30BAHME BHUJEOMATEPUATIOB), MCCIEIOBaHUE OO0pa3IoB
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIOJICHUE W3MEHEHUS OKpPaCKU
WHJUKATOPOB B PacTBOPAX KHUCJIOT U IIEJIOuYed, U3yuYeHHE B3aUMOJICUCTBUS OKCHIA MEIU
(I1) ¢ pacTBOpOM CepHOW KHCIOTBI, KHCJIOT C METaJJIaMH, PEaKIui HEHTpaTu3aliH,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBaHUH, BRITECHEHHE OJHOTO METaJljla IPYTUM U3 pacTBOpa
COJIM, PEIICHHE OKCIEPUMEHTAIBbHBIX 3amady 1o Teme «Baxueimme Kiacchl
HEOPTaHUYECKUX COETUHEHUIN.

Hepuoanuyeckuii 3axkoH u Ilepuoagnuyeckasi cucreMa XUMHYECKHUX jieMeHTOB /I,
N. MenaeneeBa. Crpoenne aroMoB. XuMHUYeckasi CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie MOMBITKH KIacCU(PUKAIMK XUMHYECKUX dJIeMEHTOB. [loHaTHEe O Tpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIETIOYHO3EMENbHBIE METAJJIbl, TaJOre€Hbl, HHEPTHbHIE
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckass cucrema XuMHYeCcKuX sieMeHToB J[. .
MenpneneeBa. Kopotkonepuoanas u jMHHONIEpUoaHas Gpopmbl [lepuonnyueckoil cucteMbl
xumudeckux snemeHtoB . M. MenneneeBa. Ilepuonbl u rpynmnbl. Ou3ndeckuil CMbICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbix snaep. M3orombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB TEpBbIX 20 XUMHUYECKUX dJeMeHTOB llepmomnueckoi
cuctremsl /. 1. MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO
B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHUs paauyca aTOMOB  XHMHYECKHX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIaM U IIEPUOIaM.

3nauenune Ilepuonnueckoro 3akoHa u IlepuoAMYECKON CHUCTEMBI XUMHYECKUX
3JIEMEHTOB IS pa3BUTHUA HAyKu U npakTuku. [[. 1. MenaeneeB — yu€HbIN U rpaXKJaHNH.



Xumuueckass  cBs3b.  KoBajneHTHas  (mosisipHass W HENOJISIpHAsl)  CBSI3b.
DIEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAs CBA3b.

Crenenp okucineHusi. OKUCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Iponeccsr
OKHCIICHHS U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:
n3ydeHue oOpasloB BEIMIECTB METAUIOB M HEMETAUIOB, B3aWMOJCHCTBHE THAPOKCHIA
IIMHKA C pacTBOpPaMH KHCIOT M IIEJIOYeH, IPOBEACHHE OIBITOB, HILTIOCTPUPYIOIINX
IPUMEPBI OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEaKIUil (FTOpEHHE, PEaKIuu Pa3IoKCHHS,
COCTMHEHUA).

Mescnpeomemmunie ceazu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpU H3yYEeHUHM XUMUUM B 8§ Kjacce
OCYIIECTBJISICTCSL Uepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U
MOHSTHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.
OO01me ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHbINH (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(ukanus, NepruoJUIHOCTh, HAOIIOJEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJICITh, SIBIICHHUE.
dusnka: wmatepus, aToM, OJJICKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIWJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DIEKTPUUECCKUHN 3apsl, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, Tra3, (U3MYECKHE BEIWYMHBI, CIWHUIBI HW3MEPEHHUS, KOCMOC,
ILUIaHETHI, 3BE3Ab1, COJHIIE.
buonorus: porocunres, apixanue, ouocdepa.
['eorpadus: atmochepa, ruapocdepa, MUHEpasbl, TOPHBIEC TOPOJIbI, TOJIE3HBIE UCKOTIAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KIIACC
BemecTBo M XMMHUYeCKasl peaKkuus

[lepnomnueckuii 3akoH. Ilepmomnueckas cucrema XUMHYECKUX 3yieMeHTOB I, H.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KAIbLUA U UX COCAUHEHUN B COOTBETCTBHUU C
MIOJIOKEHHUEM BJIEMEHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKOM CBA3U. THIBI KPUCTALIMYECKUX PEHIETOK,
3aBHCUMOCTbh CBOWCTB BEIIECTBA OT TUIIA KPUCTALNINYECKOW PEIIETKA U BUJAa XUMHUYECKOU
CBSI3H.

Knaccudukanus 1 HoMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. XUMHUUECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM  KjJaccaM HEOPTaHWYECKUX COCJAUHEHMUI,
TEHETUYECKas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudpukanuss XuMUYeCKUX peakiui MO pa3audHbIM MpU3HAKaMm (M0 YUCTy U
COCTaBy YYacCTBYIOUIMX B PEAKIMHM BELIECTB, MO TEIIOBOMY 3(h(}eKTy, Mo HU3MEHEHHIO
CTETICHEW OKUCICHHS XUMHUYECKHUX DJJIEMEHTOB, II0 OOpaTMMOCTH, IO YYacTHIO
KaTajau3aropa). IK30- U SJHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o0 ckopocTHM XuUMHUYeCKOW peakiuu. [loHsTue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUUYECKUX peaknusixX. [[oHATHEe O TOMOTE€HHBIX W T€TePOTEHHBIX PEaKIIUsIX.
ITonstne o karamuse. [lonsTne 0 xuMHuueckoM paBHOBecuu. (DAKTOPHI, BIMSAIONIME HA
CKOPOCTh XMMHUUYECKOW PEAKLIMH U MTOJ0KEHUE XUMUYECKOTO PABHOBECHS.



OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIINH, SJICKTPOHHBIN OallaHC OKUCIUTEIIBHO-
BOCCTAHOBUTEIBbHOU peaKunm. CocraBnenue YPaBHEHUM OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH C UCTIOJIB30BAHMUEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopust BAEKTPONUTHYECKONW JTHCCOLMAMU. JIEKTPOJIUTBI WU  HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHn3M JUCCOUMALNM BEIIECTB C PAa3IMYHBIMUA BUAAMU XUMHUYECKON
cBs3u. Crenenpb gucconuanuu. CUibHbIE U C1a0bIe JIEKTPOJIUTHI.

Peakiiuu monHoro oomMeHa. Y clioBUS MPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHA, MOJIHbIE
U COKpalIEHHbIC MOHHBIE ypaBHEHUs peakuuid. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B
CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIE peakiuyu Ha
noHsbl. [IoHsTHE O TMApPONIN3E COJIE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJCNSAMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIeCTB —
METaJUIOB M HEMETAIOB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJopuaa HaTpus),
MCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOM pPEaKklUHUH OT BO3ACHCTBUS pPa3IMUHBIX
(aKkTOpOB, UCCJIEIOBAHHUE DJIEKTPONPOBOJHOCTH  pPAaCTBOPOB  BEIIECTB, IpoIllecca
JUCCOLIMAIIMM KUCJIOT, HIENI0YeH U coiel (BO3MOXKHO HCIIOIb30BAaHUE BHJIEO MATEPHUAIIOB),
MIPOBE/ICHHUE OIBITOB, UIUTFOCTPUPYIOUIUX MPU3HAKH POTEKAHMS Peakluii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BbIJIEICHUE ra3a, 00pa3oBaHUE BOJbI), ONBITOB, WILTIOCTPUPYIOIIUX
MpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMi (TOPEHHE, PEaKUUU Pa3IoKEHUs,
COEMHEHNA), PACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C IMOMONIBI0 KAaue€CTBEHHBIX
peaKuii Ha UOHBI, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4.

Hemera/uibl M HX COeIMHEHUS

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIC
creneHu okuciieHusa. CTpoeHre U (PU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa (B3aUMOJICUCTBUE C METAIUIAMH, HEMETANIAMM,
mienoyamu). XaopoBoaopona. ConsiHash KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIY4YEHUE,
npuMeHeHue. JlelcTBrue XJjiopa M XJOpOBOJAOPOJAa HA OpPraHM3M 4esoBeKa. BaxuHenine
XJIOPUJBI U UX HAXOXKIACHUE B IPUPOJIE.

O6mras xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u GUu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB —
KUCJIOpoAa W cepbl. AJUIOTpONHBIE MOIU(PUKAIMU KHUCIOpPOJa U cepbl. XUMUYECKHUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOoeHHE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA. OKCHUIbI
Cephl Kak TMPEJACTABUTENIM KHUCIOTHBIX OKcuaoB. CepHasi KHUCJIOTa, (U3UYECKHE U
XUMUYECKUEe CBOWMCTBaA (0OIME Kak MpEICTaBUTENs Kjiacca KHCJIOT U creruduueckue).
XUMUYECKUE PEaKIINH, JIeKAIIHe B OCHOBE MPOMBIIIJIEHHOTO Coco0a MOJy4eHUs: CEpHOU
kucioThl. [Ipumenenue cepHoil kKucioThl. CoM CEpHOW KUCIIOThI, KAU€CTBEHHAsI PEaKIIMs
Ha cynbdar-uon. Haxoxxnenue ceppl W €€ COCIMHEHHWH B MPUPOJE. XUMHUUYECKOE
3arpsA3HEHHUE OKPY’KaIOUIEH Cpelbl COEAMHEHUSAMM CEphbl (KUCIOTHBIE JO0XK/U, 3arpsi3HCHHE
BO3JlyXa U BOJJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.

OO6mrast xapaktepuctuka siaemMeHToB VA-Tpynmbel. OcCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEpHbIE CTEMEHU OKUCIEHUS. A30T, paclpoCTpaHEHHWE B Mpupoje, (HU3UYECKue U
XUMHUYEeCKrue cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro (PuU3MYecKue u
XUMUYECKHE CBOMCTBA, MoyiydeHue W mnpumeHeHne. Conu aMMOHUS, MX (PU3UYECKUE U
XMMHUYECKUE CBOWMCTBA, MpUMEHEeHNE. KauecTBeHHAs peakiysi Ha MOHbl aMMOHUA. A30THAs
KHUCJIOTa, €€ nojiydeHue, PU3niecKue u XUMHUYECKUE CBOMCTBA (00IMe KaK MpeCTaBUTENs



KJacca KHCIOT u crenuduueckue). Mcmonp3oBaHWe HUTPATOB W COJIEH aMMOHHUS B
KaueCTBE MHHEPAJIbHBIX yAOOpeHH. XHMMHYECKOE 3arps3HEHUE OKpPYXKAIOMmeH Cpembl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOJAOEMOB).
®docdop, amnorponHeie Moaudukanuu docdopa, puznUecKkue U XUMHUYECKHE CBOMCTBA.
Oxkcun ¢ocdopa (V) u docdhopnas kucinora, ¢(u3MUECKMEe U XUMUYECKHUE CBOICTBA,
nosyuenue. McnonabzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapaktepuctuka sneMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE  CTEMEHM  OKUCIEHUs.  YTIIepoJ,  aJUIOTPOIHbIE  MOAM(PHUKALINH,
pacnpocTpaHeHue B TMpupojie, (PU3NYECKHE W XHMHYECKHE CBOWCTBA. AJCOpOIUS.
KpyroBsopot yrnepoga B mpupone. Okcuasl yriaepoga, ux (U3MYECKUe U XUMHUYECKHE
CBOWCTBA, JCHCTBHE HA JKMBBIC OPTraHWU3MBI, MOIYYCHUE U MPUMEHEHHE. DKOJIOTHICCKUE
npo0JieMbl, CBsiI3aHHBIE ¢ OKcujaoMm yriaepona (1V), rumore3a rno0asbHOrO MOTEIICHUS
KJIMMaTa, TMapHUKOBBIA J(pdexT. YrompHas kuciota u e€ comd, uxX (U3NYECKHE U
XUMHUYECKHUE CBOMCTBA, MOJIYUCHHE W MpUMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TMPOMBIILICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasibHbIE TOHATHA OO0 OPraHWYECKHUX BEIIECTBaX KaK O COEIWHEHHUAX
yraepoja (MeTaH, 3TaH, OSTWJIEH, AalleTWICH, ATaHOJI, TJIMLEPUH, YKCYCHas KHUCIIOTA).
[IpupoaHbie UCTOYHUKH YTIEBOAOPOJOB (Yyrojib, IPUPOAHBIA ra3, HEPTH), MPOIYKTHI HX
nepepaboTku (OCH3WH), UX POJb B OBITY M NMPOMBIIUICHHOCTH. [IoHATHE O OHMOJOTHYECKH
BOKHBIX BEIECTBAX: JXKHUpax, OeyKax, YrieBOoJaxX — M HUX pOJIM B JKU3HU YEJOBEKA.
MartepuanbHOE eJUHCTBO OPTAHNYCCKUX U HEOPTaHWIECKUX COCTMHCHUM.

KpemHuuii, ero ¢uznueckue U XMMHUYECKUE CBOMCTBA, MOJTYYEHUE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. Oo6mue npencrapieHuss o0 okcuae kpemuus (1V) u
KpeMHHeBOW kucioTe. CHIMKATBl, WX HKCIOJIb30BaHWE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiimme cTpouTenbHbIE MaTepHaNbl: KepaMuKa, CTEKIIO, IIEMEHT, OETOH, JKeJIe300ETOH.
[TpoGnemMbl 0€30MacHOTO HCIIOIB30BAHUS CTPOMTEIIBHBIX MaTepHUajioB B ITOBCETHEBHOMN
KU3HH.

Xumuueckuii IKCnepumenm:

u3ydyeHue 0o0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEAKIUA Ha XJIOPUI-MOHBI U HAOJIOJCHUE MPU3HAKOB MX MPOTEKAHUS,
OTIBITHI, OTpaXKkarolyue PU3NIECKUEe U XMMUYECKUE CBOMCTBA TaJlOTEHOB M UX COCAMHEHUM
(BO3MOKHO HCIIOJB30BAHME BHUICOMATEPUAJIOB), O3HAKOMJICHHE C OOpasllaMH XJIOPHUIOB
(ramoreHusI0B), O3HAKOMJIEHHME C oOpaslmamMu cepbl U €€ COEAUHEHUSAMH (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEpUAJIOB), HaOIO/IEHHE Tpolecca OOYriIMBaHUS caxapa Mo/
JNEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, HM3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHCJIOTHI, MPOBEJACHUE KAYECTBEHHON peakIMu Ha Cynb(paT-uoH H
HaOIroICHUE TIpU3HaKa €€ MPOTEKaHUsI, O3HAKOMJICHUE ¢ (PM3MUECKIMHU CBOWCTBAMH a30Ta,
dbochopa u ux coenuHeHu (BO3MOMKHO HCIOJIB30BAaHHE BHUACOMATEPHAIOB), 00Opa3laMu
a30THBIX U (ocOpHBIX yAOOpeHUH, MolydeHue, coOupaHre, pacno3HaBaHue U U3y4YeHUE
CBOWCTB aMMUaKa, MPOBEJICHNE KaUeCTBEHHBIX PEaKIMi Ha MOH aMMOHUsS U ¢docdar-uoH u
M3y4YEHUE IIPU3HAKOB MX IPOTEKAHMUs, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOWU
KHUCJIOTBI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUAJIOB), M3yUYEHHE Mojeen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QyuiepeHa, 03HAaKOMJIEHHE C IMPOLieccoM
a7IcOpOLIMK PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa,
noJiydeHue, coOupaHue, pacrno3HaBaHWE ¢ U3YYCHHUE CBOWCTB YIJIEKMCIIOTO Tasa,



IMPOBCACHUC KaYCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT N CUJIMKAT-UOHBbI U U3YUCHUC IIPU3HAKOB
HUX TPOTCKAHHA, O3HAKOMIJICHUC C HpOI[yKHHCﬁ CUJIUKATHOU IMPOMBIINIJICHHOCTH, PCHICHHUC
OKCIICPUMCHTAJIbHBIX 3444 I10 TCMC «BaxxHele HeMeTalllbl ¥ UX COCAUHCHMUAY.

MeTaJiibl 4 UX COeTUHEHUS

OOmrast XxapakTepuCTUKa XUMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHWU WX
nonoxxenuss B llepuogmueckoin cucremMe xmmuueckux anemeHtoB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHwe MeTauioB. MerauiMueckass CBsI3b W METaJIMYecKas
KpUCTAJUIMYECKass  pemI€TKAa.  DJCKTPOXUMUUYECKUM  PSAJ  HANpsHKEHWH  METaJlIoOB.
duznvecKkrue U XMMHYECKHUE CBOMCTBA MeTaiioB. OOIIKeE CrocoObl MOJIYYEHUS METAJLIOB.
[ToHaTHe O KOppPO3UM METAIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CIUIaBbI
(cTanmb, 4yT'yH, TIOPATIOMUHMMN, OpOH3a) U UX IPUMEHEHHE B OBITY U ITPOMBIIIICHHOCTH.

[[lenounsle MeTaIbl: TOJIOKEHHWE B llepuoguueckodl CHUCTEME XUMHYECKUX
anemeHToB J[. 1. Menaeneesa, ctpoeHne ux aToOMOB, HaXOXKJAeHUE B ITpupoe. Gusnyeckue
Y XUMUYECKHUE CBOICTBA (HA mpuMepe HaTpus U Kanus). OKCUIIBI U TUJIPOKCUJIBI HATPUS U
kanus. [[ppuMeHeHne MEeI0YHbIX METAIUIOB U UX COCIMHEHUM.

[[{eroyHO3E€MENBHBIE METAJUIBI MATHUM M KaJbLMU: NOJNIOKEeHHE B llepmoamueckon
cucteMe xuMudeckux 3neMeHToB JI. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HaX0XKICHHUE B
npupone. Puznueckue W XMMHUYECKHE CBOWCTBA MarHus W Kajuplus. Bakseumme
COCMHEHUs KalblUs (OKCUJA, THAPOKCHH, coyir). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTPAHECHMUS.

AsnroMuHUN: TosioxkeHue B Ileproandeckoil cucreme XuMudeckux 3yemenToB 1. H.
MeHneneeBa, CTpOCHHUE aroma, HaxXOXJICHUE B mnpupoje. PU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA aTFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCHJIA aJTFOMUHUS.

Kenezo: nonoxenue B Ilepuogmueckoit cucrteme XuMuueckux sieMeHToB /JI. M.
MenpeneeBa, CTpOCHHUE aroma, HaxOXJICHUE B mnpupoje. PU3NUECKME UM XUMHUYECKHUE
cBoMcTBa xene3a. Okcunanl, rugpokcubl U conu skene3a (1) u xenmeza (l11), ux cocras,
CBOICTBA U MIOJTyYCHHUE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE ¢ oOpa3lamMy MeETaUIoB U CIUIaBOB, HMX (PU3MYECKMMH CBOICTBamH,
U3y4YeHHE  pe3yJbTaToOB KOPpO3UH METAJIJIOB (BO3MOXKHO MCIIOJIb30BaHNE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHAA KajblUs U HATPUS C BOJOHU
(BO3MOKHO HCITOJIb30BaHHE BUCOMATEPHATIOB), MCCIECIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOPEeHUs kKeye3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHHE BUCOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKIMIl HA MOHBI: MarHus, KaJbIHs, aJTFOMHHHUS,
nunka, xeneza (1) u xeneza (lll), menu (Il), nHabmoneHue W omMcaHwe MPOILIECCOB
OKpalIMBaHUS IJIAMEHUM HMOHAMHU HATpus, Kajlus U Kaublusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCEI0BaHNE aM(OTEPHBIX CBOMCTB THUIPOKCHIA AQIIOMHHUS U
THJIPOKCH/IA IIMHKA, PEIICHNE KCIePUMEHTAIbHBIX 337a4 1o TeMe «Bakneime meTtanbl
U UX COCIUHEHUS.

XuMHus ¥ OKPYKAKOLIAA cpela

BemectBa u Marepuasibl B MOBCEAHEBHOW JKHM3HH 4YeEJIOBEKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XHWMHYECKHX peakiuid B ObiTy. IlepBas momoins mpu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYy)Kawoled cpeapl (mpeneibHas — JOMycTHMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemieHnn SKOJI0THIECKUX TPOOIIEM.



Xumuueckuii IKCnepumenm:
U3y4eHue o0pa3loB MaTEPUANIOB (CTEKIIO, CIIJIaBbl METAIIOB, OJUMEPHbIE MaTEPUAIIbI ).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3eM MpU H3yYeHUH XUMUU B 9  Kiacce
OCYIIECTBJISICTCSL Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U
MOHSTHUH, SIBJSIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIE TOHATHS: HAYyYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiIaccupuKalus, NEPUOJAUYHOCTh, HAOIIOJICHHE, HKCIEPUMEHT,
MOJICIIUPOBAHUE, HW3MEPCHHUE, MOJENb, SBJICHUE, NAPHUKOBBIM 3P(HEKT, TEXHOIOTHS,
MaTepuabl.

®usuka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUM 3apsii, MPOBOJHHUKH, TMOJYIPOBOJIHUKH,
TURJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperarTHoe COCTOSIHHE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAIUIMYECKas pEIIETKa, CIUIaBbl, (HU3UYECKUE
BEJIMYUHBI, EUHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE€3/1b1, COHIIE.

buonorusa: ¢QorocunTes, napixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEHHUsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: aTtmocdepa, ruapocdepa, MUHEpaAbl, TOPHbIE MOPOABI, TMOJE3HBIC
HCKOMAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOTO 0O0IIEero oOpa3oBaHUs
JIOCTUTAIOTCSI B XOAC¢ OOy4YeHWS XHMHHA B CIWHCTBE Yy4eOHOW W BOCHHUTATCIHHOU
JCSATCIIEHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHUHCKUMH COIMOKYJIBTYPHBIMU H
JTYyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MpaBWJIAMA M HOPMaMU
MOBEJICHUS U CIOCOOCTBYIOT TPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIHMAIN3AINAN
o0yyarommxcs.
JIMYHOCTHBIC PpE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMN M pacCIIMPEHHUE OIbITA ACITCILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:
1) naTpHOTHYECKOT0 BOCTIMTAHUS

e IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U
HAyYHOMY HACJICIHWIO, TIOHMMAaHUS 3HAUCHUS XUMHUYCCKOW HAyKH B IKHU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON uHMOpMAIEl o
MEPEIOBBIX JOCTH)KCHHSAX W OTKDPBITHSX MHPOBOW W OTCUSCTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

e TIPEICTABJICHHS O COIMAIBHBIX HOPMAaxX M MpaBUIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATHBHONH KOMIICTEHTHOCTH B OOIISCTBEHHO IIOJIC3HOM,
y4eOHOUCCIICI0BATEIBCKOM, TBOPUYCCKOM U APYTHX BUAAX JACATEIbHOCTH, TOTOBHOCTH
K Ppa3HOOOpa3HOM COBMECTHOW JIEATEJIbHOCTH TIIPH  BBINOJHECHUH yYCOHBIX,



IMO3HABATCIIbHBIX 3a/ia4, BbBIIIOJIHCHUN XHMMHWYCCKHX OSKCIICPUMCHTOB, CO3AdHUU
yT-Ie6HbIX IIPOCKTOB, CTPCMIJICHUA K B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIHN B
Imponecce 3TOM yqe6HOﬁ ACATCIBHOCTH, TOTOBHOCTHU OLICHHWBATH CBOE IHOBCACHUE U
IMTOCTYIIKHN CBOUX TOBapI/IHIeﬁ C IMO3NIHNH HPABCTBCHHLIX M ITPABOBBLIX HOPM C y‘{éTOM
OCO3HaHUA HOCJICI[CTBI/Iﬁ IMIOCTYIIKOB,

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JUIsl TIOHMMAaHHUSl CYIIHOCTM HAy4YHOW KapTUHBI MHUpa, MPEJCTaBlIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA MPUPOABI, B3aWMOCBA35X YEIIOBEKA C
MPUPOJHOM CPEJIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;
[M03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHHWM 0 XWMUHU,
HeoOXoauMble ISl  OOBSICHEHHMsI  HAOJMIOJaeMbIX  TMPOIIECCOB U SIBJICHUH,
MMO3HABATEIIbHON, WH(MOPMAIIMOHHOW W YHTATEIIbCKOW KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSATENIbHOM pabdoThl ¢ Y4YE€OHBIMM TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOM, JOCTYIHBIMH TEXHUYECKUMHU CpPEJACTBAMU  HMH(POPMAIUMOHHBIX
TEXHOJIOT UM,

UHTEpEC K O0YyUYEHUIO U MO3HAHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K €aMOOOpa3oBaHMIO, MPOEKTHOW U  HCCIENOBATENbCKOW  JEATENBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABICEHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HU, OCO3HAHHME TOCIEACTBUNA U HENPUATHE
BpEOHBIX  MNpUBbIYEK  (YMOTpeOJIEHUs  ajKoroJii, HAapKOTUKOB, KYypEHHUs),
HEOOXOJIMMOCTH  COOJIIOJIEHUS TpaBWil  OE30MaCHOCTH TMpU  OOpaIlleHHH ¢
XUMHYECKUMHU BEIIECTBAMH B OBITY M pEaNbHOM JKU3HH,

5) TpyA0OBOr0 BOCIIUTAHUSI:

WHTEpPEC K MPAaKTHUYECKOMY H3YYCHHIO TpodeccHidi W Tpyaa pas3IudHOro poJa,
yBaKEHUE K TPYAY U Pe3yJibTaTaM TPYJIOBOM JNEATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHUM TT0 XUMHUU, OCO3HAHHBIN BHIOOP MHAUBUIYATHHOM
TPACKTOPUM TPOAOJKEHUSI 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUTHOM
npodeccuoHanbHON JeATEILHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CpEJIe;

6) IKOJIOrHY€CKOTr0 BOCITUTAHMS

AKOJIOTMYECKHU 11eJ1ecO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE [IEHHOCTU 3[J0POBOTO U 0€30MacHOro
oOpa3za >KH3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 37I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS TpaBuil 0€301acHOro
noBeZieHUs] mpu paboTe C BelIeCTBaMHM, a TakXK€ B CHUTyalUsX, YTPOXKAIOIIUX
310POBBIO U KU3HHU JIKOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJy4YaeMble MPU U3YYCHUH XUMUH, JJIS PEIICHUS
3a71a4, CBSI3AHHBIX C OKPYXaOUEW NPUPOJHOW CPEeAOW, JJIsI NMOBBIIICHUS YPOBHS
HKOJIOTMYECKON KYyJIbTYpPbl, OCO3HAaHHS TJ00AJIbHOIO XapaKTepa SKOJIOTHMYECKHUX
npoOsieM M MyTed WX pPEleHUs MOCPEACTBOM METOJOB XHUMHUH, SKOJIOTHYECKOTO
MBIIUIEHUSI, YMEHHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM, KOMMYHUKATUBHOM
U COLMAIIBHOW MPaKTHKE.



METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe meTanpeaMeTHBIX pe3ylIbTaTOB BBIACISIOT 3HAYUMBIE 17151 (POPMHUPOBAHUS

MHUPOBO33pEHHUsI OOLICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, NPUHIUIM, TUnoresa, (akr,
CUCTEMA, MPOIECC, DKCIEPUMEHT M JPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX YYEOHBIX IMpEAMETaX K MO3BOJISIOT HAa OCHOBE 3HAHMM M3 3THUX MPEIMETOB
dbopMUpOBaTh MPEACTABICHUE O LEIOCTHOW HAYYHOW KapTHHE MHpa, U YHHBEpPCaIbHBIC
yueOHble JecTBUsl (TO03HABAaTENbHbIE, KOMMYHHKATHUBHbBIC, PETYISTUBHBIE), KOTOpHIC
oOecreuynBalOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHOU eI TeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHUSI HCIIOJIb30BaTh MPHUEMBI JIOTUUECKOTO MBIIUJICHUS! TPU OCBOCHUU 3HAHUM:
PACKpBIBAaTh CMBICH XUMHYECKUX TMOHITHHN (BBIIENSATh MX XapaKTEepHbIC MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBA3b C JAPYTMMHU IMOHSTUSIMH), UCHOJb30BaTh MOHITHUS IS
O0OBACHEHUSI OTJEIBHBIX (DAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUSA U KPUTEPUU IS
KJacCu(UKAIMA XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUW, yCTaHABIUBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIYy OObEKTaMHU M3Y4YEHUS, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHIYKTUBHBIE, NE€IYKTHUBHBIC, MO aHAJOTWM), JeJaTh BBIBOJLI U
3aKJIIOUCHUS;

YMEHHME TMPUMEHSATH B TMpOIECCe TMO3HAHUA MOHATHS  (IpeAMETHhIE |
METanpeIMETHBIE), CUMBOJIUYECKUE (3HAKOBBIC) MOJIEIH, UCIOIb3yEMble B XHUMUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XMMHUHM MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas ¢Gopmylia U ypaBHEHUE
XUMHUYECKON peaklud — MpU PElIeHUH Y4eOHO-TIO3HABATENbHBIX 3aJ]1a4, C Y4ETOM
ATUX MOJEIbHBIX MPEACTABICHUN BBISBIATH W XapaKTEPHU30BATH CYIIECTBEHHbBIC
NPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBIISITH ~ OOILME  3aKOHOMEPHOCTH,  MPUYUHHO-CIICJICTBEHHBIE  CBSI3M U
IPOTUBOPEYHS B U3yUaEMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBrle ucciieqoBareLCKue 1eCTBUSA:

YMEHHE HCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUY€CTBE MHCTPYMEHTA MO3HAHUSI,
a TakKe B KayeCTBE OCHOBBI [Ji1 (OPMUPOBAHUSI THUIOTE3bl IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHHUE OMBITA MO IUIAHUPOBAHUIO, OPTAaHU3ALUH U TIPOBEICHUIO0 YIYCHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM Ipolecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yibrar, GOopMyJIUpOBaTh OOOOIIEHUS W BBIBOABI IO
pe3yibTaraM MPOBEAEHHOIO OMbITA, MCCIEAOBAaHUSA, COCTaBISATb OTYET O
MpoJIeTIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHHE BbIOHUpaTh, aHAJIM3UPOBATh U MUHTEPHPETUPOBATH UH(POPMALMIO Pa3TMUHBIX
BUJOB U (POpPM IMpelCTaBICHMS, MOIYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAay4HO-
MOMYJISIpHAs JTUTepaTypa XUMUYECKOTO COAEpKaHUs, CIIPABOYHbIE TOCOOUs, PECYPChI
WNHTepHeTa), KPUTHYECKH OLICHMBAaTh IPOTUBOPEUYMBYID U  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE NPUMEHSATh pPAa3JIUYHbIE METOAbl M 3alpochl NpPH MOUCKE U OTOOpe
uH(pOpPMAIIMM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJWMBIX [Jisi BBINOJTHEHUS



y4eOHBIX W TO3HABATEIBHBIX 3a7ad ONPEACIEHHOTO THUIIA, TPUOOPETEHHE OMbITA B
o0JlacTH  WCTOJB30BaHUS  WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYpPOW AKTUBHOI'O HMCIIOJb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOUPATh ONTHUMAaNIbHYIO (OpPMY MpeACTaBlIeHUS HUH(POPMALUU U
WUIFOCTPUPOBATh pEIIAaeMble 3aJa4M  HECIIOXKHBIMHU CXEMaMH, JUarpamMMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

e yYMEHHE MCHOJIb30BaTh U AHAIIU3UPOBATH B MPOIECCe YUEOHON U UCCIeN0BATENHCKON
NEeSATEeIbHOCTH MH(DOPMAIUIO O BIMSIHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO X035HUCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH IPUPOJHOMN CPEIBI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS:

e YMEHHS 33JaBaThb BONpPOCHI (B XOJi¢ auaimora u (Wiau) AUCKYCCHM) MO CYILECTBY
oOcyxkmaemMoii  Tembl, (OPMYyIUPOBATh CBOM  MPEMJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

e YMEHHS MPEACTABIATH MOJYYCHHBIE PE3YyJbTaThl MMO3HABATEIHLHOW AEATEILHOCTU B
YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;

e JICNIaThb NPE3CHTAIMIO PE3YJIbTATOB BBINIOJHEHUS XHMHUYECKOTO HSKCIIEPUMEHTA
(J1abopaToOpHOro OMbITA, TAOOPATOPHOI PabOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB,
y4e0HOTO TIPOEKTA);

e yMEHHUA y4eOHOrO  COTPYJHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MIO3HABATEJIbHOM U HCCIIEIOBATEIILCKON AEATEIbHOCTU MPU PEUICHUHA BO3HUKAIOIINX
npobieM Ha oOcHOBe Yyuéra oOOIUX MHTEPECOB U COIJIACOBAaHUS TMO3UIUN
(oOcyxeHusi, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJUHAIINS COBMECTHBIX
NEUCTBUM, OMNpENIeICHUEe KPUTEPUEB MO OIEHKE KAaueCTBa BBIIIOJIHEHHON paboOThl U
Apyrue).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA:

e YMEHHE CaMOCTOSITEJIBHO  ONpENeNsATh UeIu JACSITENbHOCTH, IUJIaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJUPOBATh W MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIKO
NesTEeNbHOCTh, BbIOMpaTh Haubonee 3(Q(EeKTUBHBIE CIOCOOBI pElIeHUs] Y4eOHBIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOSITEJIbHO COCTaBIIITh WU  KOPPEKTUPOBATH
NPEIJIOKEHHBIA  AITOPUTM  JEWCTBUM TMPU BBINOJHEHUHM 33JaHUM C  YYETOM
MOJIYYCHHSI HOBBIX 3HAHMM 00 HM3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIHSIX,
OIIEHMBAaTh COOTBETCTBUE IMOJIYYEHHOTO pe3ysibTaTa 3asBICHHOW UEIH, yMEHUE
UCIIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, PEIJIaraeMbI€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeameTHBIX Pe3yNbTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpPIKaHUS,
YCTaHOBJICHHOTO JIaHHOHW (enepasibHONM pabodeil MporpaMMoii, BBIACISIOT: OCBOCHHBIC
OoOy4JaroNMMUCs HAay4HbIE 3HAHMS, YMEHUS WU CIIOCOOBI ACUCTBUH, crerubuyYecKue s
MpPEAMETHON 00J1acTh «XUMHUS, BUJIBI JACSITEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS, €TO
HMHTEpIIpeTaluy, MPeoOpa30BaHUI0 M TMPUMEHEHUIO B PA3JUYHBIX YUYE€OHBIX M HOBBIX
CUTYyaIUsIX.

K xonmy oOydenHus B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:
o PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYyJia, XUMUYECKUI
AJIIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAS AaTOMHAsl M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBas J0JIsl XUMUYECKOTO AJIEMEHTAa B COCIMHEHUH, MOJIIPHBIN



00BEM, OKCHU, KUCTIOTa, OCHOBAHHE, COJIb, 3JICKTPOOTPUIIATEIbHOCTD, CTENEHb OKUCICHHUS,
XUMHUYECKas peakuus, KiIacCU(PHUKAIMS peaKIHil: peakuud COCIUHEHUS, peakluu
Pa3NOKEHMsI, PEAKIIMK 3aMELIEHUs, peakuu OOMEHa, SK30- U SHJOTEPMUUYECKHUE PEAKIIHH,
TerI0BOoM 3(hPeKT peakiuu, sApo aroma, dICKTPOHHBIA CIOW aToMma, aTOMHas OpOUTab,
paguyc aToma, XMMHUYECKasl CBs3b, MOJIAPHAS M HEMNOJISIPHAsl KOBAJICHTHAsl CBS3b, MOHHAS
CBSA3b, WOH, KaTHUOH, AaHWOH, pACTBOpP, MaccoBas JOJid1 BelecTBa (MPOIECHTHAs
KOHIIEHTpAIKs) B pacTBOPE;

o WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI W NMPUMEHATH 3TH
MOHSTHUS IIPU ONMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

o MCIOJIb30BaTh XHMMUYECKYI0 CHMBOJHMKY JUISI COCTaBIIEHUS (OpPMYN BEIIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

o OMpeeNsaTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, CTENEHBb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIMHEHMSX, MPUHAMICKHOCTh BEHIECTB K
onpenenEHHOMY KJIacCy COeIMHEHUN no ¢popMyrnaMm, BUJl XUMUYECKON CBSI3H (KOBaJeHTHAs
Y MOHHAs) B HEOPTaHMYECKUX COCANHEHUSX;

o packpbiBath cMbici [lepuoanyeckoro 3akona Jl. M. MeHneneeBa: 1eMOHCTpUPOBATh
MOHUMAHUE TMEPUOJIMYECKOM 3aBUCHMOCTHM CBOMCTB XWMHYECKHX JJEMEHTOB OT HX
nonoxenuss B llepuoguyeckoil cucTtemMe, 3aKOHOB COXPaHEHUS MacChbl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHMsI, 3aKOHa ABOTaipo;

o ONUCHIBATh U XapakTepus3oBaTh TabmuuHylo ¢opmy Ileprognueckoil cucTeMBI
XUMUYECKUX DJJIEMEHTOB: pa3linyaTh TOHATHS «rjaBHasg mnoarpynna (A-rpynma)» u
«moboynass mnoxarpynna (b-rpynma)», Manele U OonbliMe NEPUOABI, COOTHOCHUTH
0003HaueHus, KOTOopble HMEIOTCs B Tabmuue «llepmonnueckas cucreMa XUMHUYECKUX
anementoB /. M. MenzaeneeBa» € 4YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sApa, 00Iee YUCIIO AIEKTPOHOB U pacipeieICeHue
UX 0 3JIEKTPOHHBIM CJIOSM);

o KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  BJIEMEHThl,  HEOPraHMYECKHE  BEIECTBa,
XUMUYECKHE pEakuud (10 4YMCIy M COCTAaBY YYacTBYIOUIMX B PEAKLIHMH BEIIECTB, IO
TeroBoMy b dexTy);

o XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEILECTB PA3NUYHBIX
KJIaCCOB,  MOATBEpP)KIas  ONUCAaHWE  NpUMEPAMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIUH;

o MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PAa3JINYHBIX YCIOBUSIX;

o BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIIDHYIO W MOJISIPHYXO MacChbl BELIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JeMeHTa 1o (OpMylie COEIMHEHUS, MAaCCOBYIO JOJIO
BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEAKLINN;

° MIPUMEHAThL OCHOBHBIC OIECpPAllMM MBICIIMTEIFHON JCATEILHOCTH — aHAIN3 M CHUHTE3,
cpaBHEHHE, 0000IIEeHHe, CHCTEMAaTHU3allMI0, KIacCU(UKAIMIO, BBISBICHUE TPUUYUHHO-
CIICICTBCHHBIX CBS3CH — JUISI M3yYCHHS CBOWCTB BEIICCTB M XHWMHUYECKHX PCAKIIHM,

€CTECTBCHHO-HAYYHBIE METOJbI MO3HAaHUS — HAOIIOJeHUE, W3MEpPEHUE, MOJCIUPOBAHHE,
AKCTIEPUMEHT (pEasIbHbIN U MBICIIEHHBIN );

o clieIoBaTh TpaBUaM TIOJb30BAaHUS XHUMHUYECKOM TOCyAoW © JabOpaTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBUjiaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKUX OIBITOB IO MOJYYEHHUIO U
coOupaHuio Ta3000pa3HbIX BEMIECTB (BOJOPOJA M KUCIOPO/a), TPUTOTOBICHUIO PaCTBOPOB



C ONpPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMUYECKHE OKCIIEPUMEHTHI TI0 PACIO3HABAHWUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIIBI0 UHIUKATOPOB (JIakMyC, eHodTaTenH, MEeTHIOPaHXK U APyTrHUe).

K konmy oOyuenus B 9 kJiacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:
. PACKpBIBaTh CMbBIC] OCHOBHBIX XMMUYECKUX MOHSATUN: XUMHUYECKHI AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasl PEaKIus, XUMUUECKasl CBS3b,
TerIoBo 3(PdeKkT peakiuu, MoJb, MOJSPHbIA OO0BEM, pacTBOP, OSIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,  AJNEKTPOJUTHYECKAs  JUCCOIMAIMS, pPEaKIMu HOHHOro oOMeHa,
KaTaau3aTop, XHWMHUYECKOe paBHOBecHe, OOpaTMMble U HeoOpaTUMbIE  peaKIiuw,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM()OTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHas, NOHHAs,
METaJUIMYecKasi), KpUCTAJUIMYECKas pelI€TKa, KOPpPO3Us METAUIOB, CIUIaBbl, CKOPOCTh
XUMHAYECKOUN pEaKINH, TPEAEIbHO nomycTuMas konueHtpauus 11K BemecTsa;
. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUNA U MPUMEHSTH 3TU
MOHSTHUS IIPU ONMCAHUHU BEILIECTB U WX MPEBPALLECHUN;
. UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JUJISi COCTaBJICHHS (OpMyNl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;
. ONpENENATh BAJCHTHOCTh M CTEIEHb OKHCIECHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBA, NMIPUHAMIECKHOCTh BEIIECTB K ONPEICIEHHOMY KJIACCy
coequHeHU 1o (QopmynaMm, BHJA XUMHUYECKOW CBsI3U  (KOB&JIECHTHAs, HWOHHAafi,
MeTaJlJIn4yecKas) B HEOPTaHUYECKUX COCAMHEHUAX, 3apsii MOHA N0 XUMHUYECKOU (popmyre,
XapakTep cpeasl B BOAHBIX  pacTBOpaXx HEOPraHWYECKHX  COCAWHEHWM,  THII
KPUCTaJUIMYECKON PEMIETKM KOHKPETHOTO BEIIECTBA;
. packpbiBath cMbIci [lepuognueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro IMOHMMaHWE: OIHUCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoauueckoil
CUCTEMbl XUMHUYECKHX 3JIEMEHTOB: pa3iuyarh MOHSTHS «rjaBHas noAarpynna (A-rpymnmna)»
n «mobounas mnoxarpynma (b-rpynma)», mansie U OOJbBIIME MEPHUOJBI, COOTHOCHUTH
0003HAYEHHUsA, KOTOpPbIE UMEITCS B MEPUOAMYECKON Tabiule, C  YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX D3JIEMEHTOB (COCTaB W 3apsj sjpa,
o0llee YuCiIo 3JEKTPOHOB M PACHpEAeNIEHHEe HMX MO 3JEKTPOHHBIM CIOSIM), OOBSCHSTH
oO1ire 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B mpenenax
MaJIbIX IEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;
. KJacCU(PUIMPOBATh ~ XUMHUYECKHME  DJIEMEHThl,  HEOPraHUYECKHE  BEILECTBa,
XUMUYECKHE peakuuyd (10 4YMCIy M COCTaBY YYacTBYIOUIMX B pPEAKLUUU BEIIECTB, I10
Ter1oBoMy 3G (EKTy, 0 U3MEHEHUIO CTENeHEW OKUCICHHSI XUMHUUECKHUX AJIEMEHTOB);
. XapaKkTepu30BaTh (OMHUCHIBATh) 00IIME M crenupuyeckue XUMHUYECKHE CBOMCTBa
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJAs ONUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX WU
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIMX XUMUYECKUX PEaKIUi;
. COCTAaBJIATh YPABHEHUSA DJIEKTPOJUTUYECKON AUCCOLMALNNA KHUCIIOT, IIEJIOYENd U
COJICH, TIOJIHBIE M COKpAIll€HHbIE YpAaBHEHMsS PEaKIUid HOHHOrO OOMEHa, YpaBHEHMS
peaKkuui, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3UM MEXIYy BEIECTBAMU
Pa3JIMYHBIX KJIACCOB;
. PacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBHUTENBHBIX PEAKLMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;



. MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMSI, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

. BBIUKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XMUMHYECKOTO 3JIEMEHTa Mo (opMylie COEAMHEHHS, MAacCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInU;

. coOno/IaTh TMpaBWja TMOJb30BAHMS XUMHUYECKOW TOCYJI0M U JabopaTOpHBIM
o0opyJ0oBaHUEM, a TakXKe IMpaBuUiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU IO BBIMIOJIHEHUIO J1a0OPaTOPHBIX XUMHUYECKUX OMNBITOB MO IMOJIYYEHUIO U
cOOMpaHMIO ra3000pa3HbIX BEIIECTB (AMMHAaKa U YIIECKUCIIOro Tra3a);

. MPOBOAMTDH PEAKLIMH, TOATBEPKIAIOINE KAYEeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB!
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMUAI-, HOAU-, KapOoHat-, pocdar-, CUIMKAT-,
cynabdaTr-, THAPOKCHA-MOHBI, KATHOHbI aMMOHHSI M HWOHBl HW3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;

. MPUMEHSTh OCHOBHBIE OTEPAIlUN MBICIUTEIFHON EATEIHbHOCTH — aHaJlu3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIUIO, BBISBIICHUE MTPUUNHHO-CIICACTBEHHBIX CBSA3CH —
JUI U3yYEHUsI CBOMCTB BELECTB U XUMHUYECKUX PEAKIIHMM, €CTECTBEHHO-HAYUYHbIE METO]IbI
NO3HaHUS — HaOJIOJEHUE, HU3MEPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanmue KosnuecrBo DJIEKTPOHHbBIE
Ne Hcnoas3oBaHue
pa3esioB U TeM 4acoB Buabl 1eiTeJIbHOCTH 00Y4AKOIIMXCS ¢ YU4eTOM (undpossbie)
n/n orpa B K/ 11/ a004eii MporpaMMbl BOCIIUTAHHSA OﬁopyHOBaHHﬂ o0pa3oBaTeIbHLIE
nmporpamMmmabl
porp cero P P p porp «Touka pocTa» p
pecypchl
Pa3L[e.11 1. HepBOHaqaﬂbeIe XMUMHUYECCKHUE TIOHATUA
Xumuss — .
Becena o 3HaUCHNHM XMMHUYECKOW HAYKH B JKU3HA
BakKHasi 00JI1aCTh COBPEMEHHOTO 0OIECTBA, CIIOCOOHOCTH BIAAETh
€CTECTBO3HAHUS JIOCTOBEpHOI nMH(OpMaLMeii 0 IepeJOBBIX JOCTHKECHHUIX U bubmuoreka [TOK
1.1 11 2 P b P
| ¥ mpaKTHYEeCKOI OTKPBITHAX MHPOBOII U OTEYECTBCHHON XUMHH, https://m.edsoo.ru/7f41837c
NEATENLHOCTH 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE
Mupa 1 obmiecTsa
YCIO0BCKa
PaGora B mapax, (OpPMHUPOBAaHHE MPEIACTABICHUS O
COIMANBHEIX ~ HOPMax W  TPaBWIax  MEKIMIHOCTHBIX
OTHOTIEHHH B KOJUICKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOH, Yy4eOHO-
UCCIENI0BATENIbCKON,  TBOPUECKOM M JPYrMX  BUJAAX Lindposas naGopatopus
BemecTBa u JIeATETLHOCTH, TOTOBHOCTH K PasHOOOPA3HOW COBMECTHOM [udpoBoit xaTank Bubnmotexa [IOK
1.2 | xuMHu4ecKue 20 1 JIEATEPHOCTH TPU BBIMIOJIHEHUN yYeOHBIX, MMO3HABATEIbHBIX TEMIIEPATYPHI TTATHHOBEIH; hitps:// q /7541837
peakuu 3a71a4, BBINIOJIHEHUH XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU JTaTYUK TEMIIEPATypbl Ps.//m.edS00.ru c
YYeOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHHMAHHIO U TePMOIAPHbIii
B3aMMOITIOMOIIIM B TIPOIECCE DTOM yUEOHOU MEATENHHOCTH,
TOTOBHOCTHU OILICHHUBATh CcBOE MOBEACHUEC U TIOCTYIIKH CBOUX
TOBapHHleﬁ C MO3UIIMN HPABCTBCHHBLIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIIECTBHI MTOCTYIIKOB;
Wroro o pasneny 31
Paspnen 2. BaxkHeiume npeacTaBuTe 1M HEOPraHMYEeCKUX BELeCTB
Boznyx. Becema 0  1eecoobpasHoM OTHOWEHHH K mpupoxe Kak | LWPpoBas raboparopus, echl
. 3JIEKTPOHHbIE; cBeva; konba | buOommorexa [IOK
2.1 | Kucnopon. 10 HCTOYHUKY JKH3HH Ha 3emile, OCHOBE €€ CyIIEeCTBOBAaHUI,
[OHMMAHHe LEHHOCTH 370pPOBOT0 H Ge30macHoro ofpasa | oo ronHal 250 w; s1okica | https://m.eds00.ru/7f41837¢
ITonstue 06 = A0p P JUTSL COKUTAHUS BEIIECTB
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OKCHIIax J)KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(hM3MYecKoOMy H TICHXHYECKOMY 3I0pPOBBIO, OCO3HAHHE
IIEHHOCTH COOJIIOZICHUS TPaBUII OE30MaCHOTO MOBEICHHS MPH
padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHAX, YIPOKAIOIINX
3I0POBBIO U KU3HU JIFOAEH
becena o 1enecooOpa3HOM OTHOIICHMH K NPHPOJE Kak
WMCTOYHUKY JKM3HM Ha 3eMJjie, OCHOBE €€ CYIIeCTBOBAaHMA,
Bonopon. NOHMMaHHEe LEHHOCTU 370pOBOro M Oe3omacHoro obpasa Hudporas nadopaTtopus
29 Iloustue o 10 J)KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY Liudposoii pH. wraTus ¢ but6mmoreka [IOK
) KUCJIOTaX U (hU3MYECKOMY H  TICHXMYCCKOMY 37I0POBBIO, OCO3HAHHE 3KUMOM; IISITh XUMUYECKUX https://m.edsoo.ru/7f41837c
COJISIX IIEHHOCTH COOIIONEHHS IPABIII OE30IIaCHOTO IIOBEICHHUS IIPH | CTAKAHOB (25 MIT); NPOMBIBAIIKA
paboTe ¢ BemecTBaMu, a TaKXKe B CUTYAIHAX, YIPOKAIOIINX
370POBBIO U KU3HU JIOJEH
Becena o memecooOpa3sHOM OTHOWICHHH K TIPHPONE Kak
scroumcy a5 Sewne, ocrone G cymecrnonanny, | o orot 1a80patopi
Boma. PactBop.. MOHMMAaHWE IICHHOCTH 340pOBOro W Oe3zomacHoro oOpasa SIIEKTPHYECKIM TOKOM;
23 | Monstie o6 10 KM3HM, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY | wucTouHMK noctosiHHOro Toka: | brommoreka [JOK
(hU3MYECKOMY H  TICHXMYCCKOMY 37I0POBBIO, OCO3HAHHE npoOUpPKH — 2 IIIT. https://m.edsoo.ru/7f41837c
OCHOBaHHAX LEHHOCTH COGJIIO/IEHUS TIPABHIT GE30TACHOTO TOBEICHHS PH | MPOHYMEPOBAHHBIE; JIyYMHKA;
paboTe ¢ BemecTBaMH, a TaKXK€ B CHUTYAIHAX, YIPOKAIOIINX CIIMPTOBKA,
37I0POBBIO U KU3HHU TIOJEH NpOOKH — 2 T, MUHIET
VYpok — urpa, HalpaBi€HHas Ha Pa3BUTHE IO3HABATEILHBIX
MOTHBOB, Ha TIOJy4eHHE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOIUMBIE I OOBSICHCHHS HAOJIIOJaCMbIX MPOIECCOB U
SIBIICHUH, [103HABATENbHOMH, WH(POPMAIIMOHHOM u
OCHOBHBIE YUTATEJIbCKOM  KyJbTYphl, B  TOM  YHCJIE€  HABBIKOB [udposas mabopaTopust
2.4 KJIaCCHhI 15 CaMOCTOSITENIbHON ~ paboThl ¢ y4eOHBIMH  TEKCTamH, udposoit pH. mraTus ¢ bubanoreka LIOK
’ HEOPraHUYECKUX CIIPABOYHOW  JIMTEPATYpOW, JAOCTYNHBIMH TEXHHUYECKHUMHU 3aKUMOM; IISITh XUMUYECKUX https://m.edsoo.ru/7f41837¢c
COCIMHEHUN cpencTBaMu  MH(GOPMALMOHHBIX TEXHOJOTUH; HHTepec K | CTAKaHOB (25 MiI); MpoMbIBasIKa
00yYeHHI0 W TO3HaHWIO, JI0003HATEILHOCTh, TOTOBHOCTh H
CHOCOOHOCTP K CaMOOOpa3oBaHMIO,  TPOEKTHOH W
HCCIIEIOBATEIILCKON JESTENBHOCTH, K OCO3HAHHOMY BEIOOpY
HaNpaBJIEHHOCTH U YPOBHsI OOYUYESHWUsI B TaTbHEUIIIEM
Wroro no pazueny 45
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Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. MenneneeBa.

CTpoeHne aTOMOB. XMMHYeCKas CBsA3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[Mepuoanyeckuii Vpok — Gecesia 0 IEHHOCTHOM OTHOLIEHHH K OT€YECTBEHHOMY
3aKOH 1 KyJIbTYPHOMY, HCTOPUYECKOMY W Hay4YHOMY HACJIEIHUIO,
Hepnonnqecrcaﬂ NOHMMAHMS 3HAUYEHMA XMMHUYECKOH HAayKH B JKU3HU
3.1 crucreMa 10 COBPEMEHHOTO o01ecTBa, CcIocoOHOCTH BJIAJETh BubonuoTeka 1HOK
| XUMHYECKUX JIOCTOBEPHOI MH(pOPMALHECH O NEPEIOBBIX NOCTIDKCHUAX H https://m.eds00.ru/7f41837c
snementos /1. U. OTKPBITHSAIX ~ MHPOBOW M OTEYECTBEHHOM  XUMHH,
Memnieneesa. 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 YCTpOHCTBE
Ctpoenue atoma MHpa 1 omecTha
Ypox — urpa, HanpaBji€HHAas HAa PAa3BUTHE IO3HABATEJIbHBIX
MOTHUBOB, Ha TMOJYYCHHUEC HOBBLIX 3HAaHUM 1O XHUMUH,
HeoOXoauMble Ui OOBSICHEHUs HAOMIOZaeMBIX MPOLECCOB H
XUMHUECKas SIBJICHUH, II03HABATEJIBHOM, uH(popMaLMOHHOH u
CBSI3B. YUTATEIbCKON UKyJ'H:TypI)I, B TOM 4YHCI€ HAaBBIKOB Iudpoas maGopatopus
3.2 | OxucimTennro- 16 CaMOCTOfITe\}J‘ILHOI/I pa60TvLI C  Y4eOHBIMH  TEKCTaMH, Ludposoii pH. mraTus ¢ Bu6mmorexa [IOK
CIIPaBOYHON IMTEPaTypod, HOCTYNHBIMH TEXHHYCCKHMH | 3aXHMOM; IATh XUMHYeckux | https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHTCIIB CpeACTBaMHU MH(POPMAIMOHHBIX TEXHOJIOTHI; CTaKaHOB (25 MII); IPOMBIBANIKA
HBIC pCaKnuu MHTEPEC K OOYYEHHMIO M MO3HAHHMIO, JIHOOO3HATEIHHOCT,
TOTOBHOCTB M CIIOCOOHOCTB K CaMOOOpa30BaHHUIO, MPOSKTHOM
Y UCCJIEJIOBATENBCKOM IeITeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBIEHHOCTH U YPOBHS 00y4eHHUS B JanbHEHIIEM
Hroro mo pasneny 26 Bubmorexa ITOK
https://m.edsoo.ru/7f41837c
OBUIEE
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9 KVIACC

HaumenoBanu | KosmdecTBo yacoB JIeKTPOHHbIE
Ne | e pazagesioB u Hcnonb3oBanue (uudpossbie)
Buabl gesiTeJIbHOCTH 00YHAKOIIMXCS € YYETOM
n/m | rem Beero |K/p |/ p N odopynoBanus o0pa3oBaTejibHbIE
paﬁoqen NnmporpaMmmbl BOCIIMTAHUSA
NpOrpaMMbl «Touka pocra» pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKkue peakuun
VYpok — 6ecena 0 IEHHOCTHOM OTHOIICHUH K OTEYECTBEHHOMY
[ToBropenue n KyJIbTYPHOMY, HMCTOPUYECKOMY W Hay4yHOMY HacleAHIo,
yl“J'Iy6JIeHI/Ie NIOHMMAHMs 3HAYEHUS XHUMHUYECKOM HAyKu B IKU3HU Bu6 OK
3HaHUHN COBPEMCHHOTO obrecTBa, CIIOCOOHOCTH BJIAJICTh nbsmoreka L1
11 5 1 y . https://m.edsoo.ru/7f41a
OCHOBHBIX JIOCTOBEpHOM HH(OpMaIeil 0 MePeOBhIX JOCTHKEHUAX H 636
paszenoB Kypca OTKPBITHUAX MHpPOBOH u OTEUECTBEHHOU XUMUH, —
8 xacca 3aHHTEPECOBAHHOCTH B HAay4HBIX 3HAHHAX 00 yCTpoiicTBe
MHpa U 001IecTBa
VYpok — urpa, HampapJiCHHash Ha pa3sBHTHE IO3HABATEIBHBIX
MOTHBOB, Ha TOJyYeHHE HOBBIX 3HAHUHA 10 XUMHH,
HEOOXOUMBbIE JIsi OOBSICHEHUsT HAOII0AaeMbIX MPOIECCOB U
SIBIICHUH, MO03HABaTEJILHOM, HH(POPMAIMOHHOM u
OcHoBHEIE YUTATENBCKOM  KYJBTYpPbl, B TOM  YHCIE€  HAaBBIKOB Hudposast maboparopus Bu6 OK
3aKOHOMEPHOCT CaMOCTOSITENILHOM ~ pabOThl ¢ y4eOHBIMH  TEKCTaMH, npobupis — 2 mT. nonnorexa Il
1.2 4 N . IPOHYMEPOBAHHBIE; TYUHHKA; https://m.edsoo.ru/7f41a
U XUMHWYECKHUX CIIpaBOYHOU  JIMTEPATYPOH, JOCTYINHBIMU ~ TEXHUYCCKUMU CIIUPTOBKA; 636
o, 2
peaKIuit cpencTBaMH  MH(GOPMALMOHHBIX TEXHOJIOTHWIl; HHTEpec K pOGKH — 2 TIT, THHIET =
00y4YeHHIO M TO3HAaHUIO, JIIOOO3HATENIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K CaMOOOpa3oBaHMIO,  INPOEKTHOH U
HCCIICIOBATENBCKOM JIeATEIbHOCTH, K OCO3HAHHOMY BBHIOODY
HAaIPaBJICHHOCTH U YPOBHS 00YUYCHUs B TalIbHEHIIIEM
ODJIEKTPOITUTHY Becena o  1enecooOpa3sHOM OTHONIEHMH K INIPUPOAE Kak Hudposas maboparopust
eckast WCTOYHUKY JKM3HM Ha 3eMJIE, OCHOBE €€ CyIEeCTBOBAHHMS, Hudposo#t naruni Eu6 OK
JOUCCOoIraIus. IMOHMMaHWe IICHHOCTU 3I0pPOBOTO M Oe3omacHoro oOpasa SMIEKTPONPOBOIHOCTH NPHOOP AU uosmoreka II
1.3 8 1 1 OIIBITOB C JNIEKTPUYECKUM TOKOM; https://m.edsoo.ru/7f41a
XUMHUUYECKUEe KU3HHU, OTBETCTBCHHOC OTHOHICHUE K CO6CTBGHHOMy
HCTOYHHK ITOCTOSTHHOTO TOKA! 636
peaKIuy B GHU3MYeCKOMY W TICUXMYECKOMY 3/0POBbIO, OCO3HAHHE TIPOGUPKH — 2 1IT. —
pacTBopax LEHHOCTH COOJIOACHHS MPaBUI 0E30MACHOTO MOBEICHUS TPH NPOHYMEPOBAHHBIE; Ty THHKA,;
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pabote ¢ BemiecTBaMu, a TakkKe B CUTyaIUsX, YIPOXKAIOIIUX
310pPOBBIO U KHU3HU JIIOAEH

CIMPTOBKA;
MpoOKH — 2 IIT, MUHIET
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Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU ST

Becema 0  menecooOpa3sHOM OTHOLICHMH K IPUPOJAE Kak

O6mas HUCTOYHUKY >KU3HH Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS,
XapakTEPUCTUK MMOHMMaHUe IIEHHOCTH 3I0pOBOTO W Oe3omacHOro obpasa
a XUMHYECKHUX KM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOM Iln(bpvosaa nabopatopus bubanorexa [IOK
y
2.1 4 udposoii natuuk Temnepatypsl | https://m.edsoo.ru/7f41a
3JIEMEHTOB ¢)H3quCKOMy U TCUXHUYCCKOMY 3A0pPOBbHIO, OCO3HAHHC LTATHHOBKI 636
VIIA-rpynmsL. LEHHOCTH COOJIOACHHS MPaBUi 0E30MacHOT0 MOBEACHHS MPH —
T aJIOreHEI paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYaLHAX, YIPOXKAOLTHX
3710POBBIO U KU3HU JIIOACH
O6as VYpok — Gecenia 0 LIEHHOCTHOM OTHOUIEHHH K OTE€UECTBEHHOMY
XapaKTEPUCTHK KyJIbTYPHOMY, HMCTOPUYECKOMY W HaydyHOMY HacleAHIo,
S — NOHMMAaHHUA 3HA4YCHUS XHMHYECKOH HAyKd B IKH3HH Bu6 OK
COBPEMEHHOTO obmecTBa, CIIOCOOHOCTH BJIAJICTh LII/I(i)pVOBaSI n1aboparopus nommoTexa L
1Y
2.2 | DIeMEHTOB 6 y . Hudposoii natuuk Temneparypsl | https://m.edsoo.ru/7f41a
VIA JIOCTOBEpHOH HH(pOpMaLMeld O MepeAoBbIX MOCTIKEHUSX M IATHHOBLL 636
T pyl".Il'IbI. OTKPBITHUAX MHpPOBOH u OTEYECTBEHHOU XUMUH, —
Cepa u e€ 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHAX 00 yCTpoiicTBe
COCIMHCHUA MuUpa U obIiecTBa
O6uas VYpok — Oecena 0 IEHHOCTHOM OTHOIICHUH K OTEYECTBEHHOMY
XapaKTEPUCTHK KyJIbTypHOMY, HCTOPHUYECKOMY U HAy4YHOMY HacleIuio,
a XUMHUYECKHX IIOHUMAaHU 3HAYCHUA XUMHUYECKOH HayKHu B JKHU3HU B 6 OK
COBPEMEHHOTO obrecTBa CIIOCOOHOCTH BJIAJICTh Hudposas naGoparopus nomoreka L1
2 P ) 9
3 | anementoB VA- 7 JIOCTOBEPHOM I/IH(bopMauHeﬁ O IEPENOBBIX AOCTIXKEHUAX H HH(prBOH JLaTHHK TCMIICPATy Pl http s://m.edsoo.ru/7f41a
MJIATUHOBBIM
IPYyIIIbL. A30T, OTKpBITHSIX ~ MHMPOBOH M OTEUECTBEHHOHW  XUMMH, 636
docdop u nx 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMAX 00 YyCTpoiicTBe
COCIMHCHUA MHpa 1 o01IecTBa
Ob6mas Ypok — Gecena 0 ICHHOCTHOM OTHOILIEHHH K OT€YECTBEHHOMY
XapaKTECPUCTHUK KyJIbTYPHOMY, HMCTOPUYECKOMY W HaydyHOMY HacCJIEAHIo, Ludposas maGoparopus bu6mmoreka [JOK
2.4 | a XUMHUYECKUX 9 NOHMMAHWsA 3HA4YEHUs XHMHMYECKOM HAyKM B )KH3HH [udpoBoii naTunK TemMrepaTypsl https://m.edsoo.ru/7f41a
3JIEMEHTOR COBPEMEHHOTO oO1ecTna, CIIOCOOHOCTH BJIAJICTh TUIATHHOBBIN 636

IVA-rpynnsl.

HOCTOBCpHOﬁ I/IH(i)OpMaIII/Ieﬁ 0 TIEPEAOBBIX HNOCTUIKCHHUAX H
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Yrnepon u
KPEMHHU U UX
COCIMHCHUS

OTKPBITUSIX MHUPOBOM U 0TE€YECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOicTBe
MHpa U o01ecTBa

Hroro no pazueny 26

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

Becena o menecooOpa3HOM OTHOIIEHMM K MPUPOJE Kak
WCTOYHHMKY >XM3HHM Ha 3emile, OCHOBE €€ CyLIeCTBOBaHMS,
MMOHMMaHUEe IICHHOCTH 370poBOoro W Oe3zomacHoro oOpasa
OO0mue bu6mmoreka [IOK
N KM3HH, OTBETCTBEHHOEC OTHOLIEHHE K COOCTBEHHOMY
3.1 | cBoiicTBa 4 https://m.edsoo.ru/7f41a
¢u3MYecKOMy ¥ IICUXHYECKOMY 3J0pPOBbIO, OCO3HAaHHUE
METAJIJIOB Hudporas nadbopatopus 636
LEHHOCTH COOJIIO/ICHUS TIPaBHJI OE30MACHOTO MOBEACHHS MPH . =
Hudposoii naTunk
pabote ¢ BelecTBaMu, a“TaK)Ke B CHTYAUHUSX, YTPOKAIOUWMX | 5ok ro0npoBOAHOCTH PHOOP T
3A0POBBIO U KHU3HH JIIOACH OTIBITOB C BIIEKTPUUECKUM TOKOM;
Becena o memecooOpa3HOM OTHOWICHWH K TIPUPONE Kak MCTOYHHK ITOCTOSAHHOI'O TOKA:
HCTOYHUKY >KM3HH Ha 3emile, OCHOBE €€ CYyIIEeCTBOBaHUS, npOOUPKK — 2 1.
MPOHYMEPOBAHHbIC; CIIUPTOBKA;
. MOHMUMAaHKWE I[IEHHOCTH 3J0pOBOro0 M Oe3omacHoro obpasa
Baxnerimnine IPOGKH — 2 IIT, TUHIIET bu6mmoreka [IOK
KM3HH, OTBETCTBEHHOEC OTHOLIEHHE K COOCTBEHHOMY
3.2 | MeTaIbl ¥ BX 17 1 2 https://m.edsoo.ru/7f41a
¢u3nyeckoMy U IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHUE 636
COCMHCHUA HNEHHOCTU COOJIO/ICHUS TIPaBUII OE30MAaCHOTO MOBEJCHUS MPU _
paboTe ¢ BELIECTBAMH, a TAKXKE B CHTYAIHAX, YTPOKAFOIIHX
37I0POBBIO U KU3HU JIFOACH
Wtoro no pazneny 21

Paznen 4. Xumus u okpyxaionas cpeaa

BemtectBa n
MaTepHualbl B
JKU3HU
yeJIOBEKa

4.1

becena o
HCTOYHHKY JXKU3HH Ha 3eMile, OCHOBE €& CYIIEeCTBOBAHUS,
NMOHUMaHHE TEHHOCTH 37I0pOBOTO M Oe3omacHoro obpasa
JKU3HH, OTBETCTBCHHOE OTHONICHHE K COOCTBEHHOMY
(u3N4IeCKOMYy H IICHXHYCCKOMY 3I0POBBIO, OCO3HAHHE
[IEHHOCTH COOJIOACHMSI TIPaBWJI 0€30TIACHOTO TIOBEICHUS TIPH
paboTe c BemecTBaMH, a TAaKXKe B CHUTYAIHAX, YTPOKAIOMINX
310POBBIO U KHU3HU JIt01eH

I_IeJ'IeCOO6p213HOM OTHOIICHUU K MPUPOAC KaK

Hudposas mabopatopus
Hudposoii gaTank
JIEKTPOIIPOBOAHOCTH NPUOOP JUIs
OIIBITOB C AIIEKTPHYECKUM TOKOM;
WCTOYHHK MOCTOSIHHOTO TOKa:
MIPOOUPKH — 2 MT.
MPOHYMEPOBAHHBIE; CIIMPTOBKA;
MPOOKK — 2 MIT, MUHIET

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

Wroro mo pazueny 4
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