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MOSCHUTEJBHASA 3AIIKNCKA

[IporpaMMa 1Mo XMMHH Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTABJICHA Ha OCHOBE TPEeOOBaHM K pe3ysibTaTaM
OCBOEGHHSI OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMbl OCHOBHOTO 00IIero oopaszoBanus, npeactaBieHHbix B @PI'OC OO0, a Takxe
Ha OCHOBE (penepanbHOI padoyueil MporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTIUH MPENOIaBaHusl yUeOHOTO MpeaMeTa « XuMHUsD»
B oOpasoBarenbHbIX opranuzanusx Poccuiickoit ®epepanuu. [Iporpamma mno xumuu pa3paboTaHa € LEIbI0 OKa3aHUs
METOJMYECKOW TMOMOIIM YYUTEI0 B CO3JaHUM paboued mporpamMmbl 1o ydeOHoMy mnpeamety. I[Iporpamma Ona paér
MPE/ICTaBICHUE O 1LIEJsAX, O0IIel cTpaTeruu 00y4YeHus, BOCIUTaHUSI U pa3BUTHUSL OOYyYAIOMIMXCS CPEACTBAMU y4eOHOTO MpeaMera,
yCTaHaBIMBAET 00s3aTEILHOE MPEIMETHOE COJIEPIKAHUE, IPETyCMaTPUBAET PACIpeieNICHUE €ro Mo KJIaccaM U CTPYKTYPHUpPOBAHHUE
0 paszeiaM M TeMaM MpOorpaMMbl IO XHMHUH, OMPEACINAeT KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAPAKTEPUCTUKH COJEP)KaHUs,
PEKOMEHIYEMYIO TOCIEIOBATEIBHOCTh M3YyUEHUSI XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH, JOTHKHU
y4e0HOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OOydaroluXcs, ONpEAENsieT BO3MOXKHOCTH MpeAMeTa il pealu3aluu
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs, a
Takke TpeOOBaHUN K pe3ysbTaraM OOy4YeHHSl XMMHUM Ha YPOBHE LieJied HM3ydeHHsl TMpeJAMeTa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEJIbHOM 1€ATENBHOCTH 00YYaIOIerocs 10 OCBOEHUIO yUeOHOI0 COJIeP KaHNUS.

3HaHWE XUMUU CITY>KUT OCHOBOU 7151 (POPMHUPOBAHUSI MUPOBO33PEHHS 00YUaIOIIErocs, €ro MpeACTaBICHU 0 MaTepUaATbHOM
eIMHCTBE MHPA, BAXHYIO POJIb UTPAIOT (POPMHUPYEMbIEe XHMHEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUAX YHEPTHH U 00 SBOIIOIUH
BEIIIECTB B PUPO/IE, O MyTAX PEIICHUs TTI00aTbHBIX MPOOJIEM YCTOMUHNBOTO Pa3BUTHI YEJIOBEUECTBA - CHIPHEBOM, SHEPTETHIECKOH,
MUIIEBOM U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yyenne XuMuu CrocOOCTBYET pealii3allii BO3MOXKHOCTEH /I caMopa3BUTHS U (OPMHUPOBAHUS KYJIBTYPhl JTUYHOCTH, €€
oOmeld W (yHKIMOHATBLHOM TPaMOTHOCTH; BHOCUT BKJaJ B (POPMUPOBAHUE MBINIJIEHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaronuxcsi, HaBbIKOB HUX CAMOCTOSITEIBHOM Yy4eOHOW AESITENIbHOCTH, DKCIEPUMEHTANBHBIX M HCCIEOBATEIBCKUX YMEHHH,
HEOOXOJMMBIX KaK B TOBCEIHEBHOM JKM3HM, TaK U B MPOPECCHOHATBHON ACSITENbHOCTH; 3HAKOMHUT CO CHEIMU(PUKON HAYIHOTO
MBIIICHHS, 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IUIAJA HA €AMHCTBO MPHUPOJIBI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM JTArlOM B
bopMUPOBAHUM €CTECTBEHHO-HAYUYHOW TPAMOTHOCTH OOYYarOIIUXCS; CIIOCOOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPO/IE, K UEJIOBEKY, BHOCHT CBOH BKJIaJl B 9KOJIOTMUECKOE 00pa30BaHre 00yJarOIINXCsl.

JlanHble HampaBieHUST B OOyYEHHUHM XUMHUHM OOECIIEUMBAIOTCS CHEIU(GUKON CconepkKaHus Y4eOHOro MpeaMeTa, KOTOPBIM



SABJISIETCSl NEAArOrM4ecKy aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKHM XMMHHM Ha ompeleiaéHHoM i3tame e€ pa3Butusa. Kypc
XMMHHA Ha YPOBHE OCHOBHOI'O OOIEro OOpa30BaHHsS OPUEHTUPOBAH HA OCBOEHHE OOYYAIOLIMMUCS CUCTEMBI NEPBOHAYAIBHBIX
HNOHATUNA XMMHH, OCHOB HEOPTAHUYECKON XUMHUHU U HEKOTOPBIX OTJECJIBbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.

CrpykTypa colepikaHus OpOrpaMMbl IO XUMHHM c(oOpMHpOBaHa Ha OCHOBE CHCTEMHOIO MOAX0Aa K €€ M3YUYCHHIO.
CopepkaHue CKIIAbIBAETCS W3 CUCTEMBI MOHATUNA O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKON
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpTraHM30BaHbI MO MPHUHIMITY TMOCIEAOBATEIBHOIO PAa3BUTUS 3HAHWW Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUM pa3HOrO0 YPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;
[Tepunonnueckoro 3akona .M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMHUHU; YUYEHHUS O CTPOCHMHM aTOMa U XMMHYECKOW CBSI3H;
IPEJICTaBICHUNA 00 3JEKTPOJIUTHUECKON AMCCOLMAIMM BEIIECTB B pacTBOpax. TeopeTHuecKkrne 3HAHMUS pacCMaTPUBAIOTCS Ha
OCHOBE SMIIUPHUYECKU IOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATENBHO OT OJHOTO YPOBHSI K JPYromy,
BBINOJHAS (QYHKUIUU OOBSICHEHHS] M NPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEW MPAKTUYECKOTO NPUMEHEHHS U
MOJIyYeHHS U3ydaeMbIX BemecTB. OCBOCHHE MPOrpaMMbl [0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHYECKOU
COCTaBJISIIOLIEH HAyYHON KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHON MpPUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U
METO/IaM IO3HaHUs B Hayke. M3yueHrne XUMHUM MIPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 paHEee U3YUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5-7 kimacce» u «dusuka. 7 Kimace».

[Tpy u3yyeHUM XUMHHM MPOUCXOAUT (POPMHUPOBAHME 3HAHUNW OCHOB XHMMHUYECKOM HAyKM Kak 00JacTh COBPEMEHHOI'O
€CTECTBO3HAHUS, TPAKTUUECKON JESATEIbHOCTH YeJIOBEeKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3agadya yueOHOTro
npeaMeTa COCTOUT B (DOPMHPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUU - BaXKHEHIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JAOCTYMHBIX OOOOIIEHMII MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAYKH, B MPUOOILIEHWHM K HAYyYHBIM METOAam
NO3HAHUA TPU K3YYEHUU BEIIECTB M XUMHMUYECKHX pEeaKlHil, B (OPMHUPOBAHWUA U PA3BUTHUH TO3HABATEIBHBIX YMEHUW U HX
OPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM M Y4YEOHO-MCCIENOBATENbCKOW JESATENbHOCTH, OCBOCHHM NpaBui 0€30MacHOTo
oOpalieHus ¢ BEIIeCTBaMHU B MOBCEHEBHOM KU3HHU.

[Ipy wW3yyeHMM XMUMHHM Ha YpOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHHs BaXXHOE 3HAYCHHE MPHOOPENH TaKUe LENu, Kak
(dbopMUpOBaHHE HHTEIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY
OPUHATUIO PELIEHHUM, COCOOHOM aganTUpoBaThcs K OBICTPO MEHSIOUIMMCS YCIOBUSM JKHM3HM; HANpaBICHHOCTh OOy4YeHHs Ha
CUCTEMAaTUYECKOEe MNPUOOLICHHE OO0YyJaromMXcsi K CaMOCTOSTENIbHOM TO3HABATENbHOM JEATENbHOCTH, HAay4YHBIM METOIaM



MO3HAHUSA, (OPMUPYIOIMMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEW K XHWMHH; OOECIeUeHHE YCIOBHUM, CIIOCOOCTBYIOIINX
NPUOOPETEHUIO OO0YYaIOIIMMHUCS OIbITa Pa3HOOOPa3HON MAESATENbHOCTH, IMO3HAHMUS M CaMOINO3HAHUS, KIIOYEBBIX HaBBIKOB
(KJTFOYEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHME JUISl PA3IUYHBIX BHUJIOB JICSTEILHOCTH; (POPMHUPOBAHUE OOIICH
(GyHKIMOHATIBHOM U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHUCJIE YMEHHM OOBSICHATH M OLIEHUBATH SBJICHUS OKPY>KAIOIIEro
MHUpa, UCTOJIb3Yysl 3HAHUS U OMBIT, MOJYYCHHBIC TIPU W3YUYCHUU XUMHUHU, IPUMEHSATh UX NPU PEHICHUU MPOOJIEM B MOBCEIHEBHOU
KU3HH W TPYJAOBOH NEATCILHOCTH; (POPMUPOBAHUE Y OOYYAIOMUXCS TYMAHUCTUYCCKUX OTHOIICHWM, TIOHMMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUU IS BHIPAOOTKHM SKOJOTUUYECKH IIETIECO00Pa3HOTO TOBEACHHS B OBITY W TPYIOBOM NEATECTLHOCTH B IIEIISIX
COXpPAaHEHHUSI CBOErO 3JI0POBbS U OKPYXKAIOIIEH NPUPOIHON Cpeabl; pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiig U HAMIPaBICHHOCTH JAbHEHIIIET0 O0yUeHHUS.

OO0111ee YMCIIO YacoB, PEKOMEHJIOBAHHBIX JIJISl M3y4YeHUs] XUuMuUH, - 136 yacoB: B 8§ kiacce - 68 yacoB (2 yaca B Henen), B 9
KJIacce - 68 JacoB (2 Jyaca B HEJICIIO).

COAEPKXAHUE YYEBHOI'O ITPE/IMETA

8 KIIACC

IlepBoHavasibHble XUMHUYeckue NOHATUSA [Ipenver xumum. Ponp XMMHM B JKM3HM 4YeJOBEKa. Tela W BEIIECTBA.
du3nyecKkue CBOMCTBA BEMIECTB. ATpErarHoe COCTOSIHUE BenlecTB. [IoHsATHE 0 METOJax MO3HAHUS B XUMUU. XUMHUS B CUCTEME
HayK. Yucteie BemectBa M cMmecu. CrocoObl pasfeneHusi cmeceid. ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI
XUMUYECKUX 2JIEMEHTOB. [IpocThie U COXKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yueHHue. XuMuueckast popmyna. BaneHTHOCTD
aTOMOB XWMHMYECKHX OJJIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNbHass aToMHas Macca. OTHOCHTENbHas
MOJIEKYJIsIpHasg Macca. MaccoBast JoJIsl XMMHUYECKOT 0 3JIEMEHTA B COeIMHEHNN. DU3NUECKUE U XUMUYECKUE SIBIICHUS. XUMHAUYECKAs
peakuus U e€ mpu3HaKU. 3aKOH COXpPAHEHHUs MacChl BEUIECTB. XUMHUECKUE ypaBHeHUs. Kinaccupukanuss XMMUYECKUX peakuui
(coenuHeHus1, pa3oKeHUs, 3aMelleHusl, 0OMeHa). XMMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0H, C MIpaBUiaMu
paboThl B 1abopaTopuu u mpuémMamMu o0paiieHus ¢ J1abopaTOpHBIM 000PYAOBaHUEM; U3YUYCHHUE U ONMcaHne (PU3HMUYECKUX CBONCTB
00pa3ioB HEOPraHMYECKUX BEIIECTB; HaOMoAeHue (Ppu3nyeckux (TUIaBJIeHHE BOCKA, TasHHE JIbJa, paCTUPAHUE caxapa B CTYIKeE,
KUIIEHUE U KOHJEHCAlUs BOJIbl) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJIECHCTBHE MeNa C
KHUCIIOTOW) SIBIICHWW, HAONIOJCHWE W ONUCAaHWE TNPHU3HAKOB TMPOTEKAHWS XUMUYECKUX peakiui (pa3ioxeHue caxapa,



B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOICHCTBHE
xene3za ¢ pactBopoMm coiu Menu(ll)); m3zydeHme cnocoOOB paszzeneHus cmeceil (C MOMONIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIAIMA, XpoMaTorpadusi), MpoBeACHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJACHHE U OMHMCAHHE PE3yJIbTaTOB
MPOBENICHUS OIbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl; CO3/IaHUE MOJeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).
Baskneiilmue npeacTaBuTeId HeOPraHmyeckux BemecTs Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopon — snemeHT
U TIpocTOoe BeliecTBO. HaxoxaeHue kuciaopoaa B Mpupoje, pusuveckre U XUMUYECKUE CBOMCTBA (peakuuu ropeHus). OKCHUIbL.
[Tpumenenue kuciopona. CrocoObl MOMyYeHHUs KUCIOpoJa B J1a0OpaTOpUU U MPOMBINUIEHHOCTH. KpyroBopoT Kuciopoaa B
npupoae. O30H — amioTponHas MoauduKanus kKucioponaa. TemtoBoll 3PQPexkT XHUMHUYECKOW peakuud, TEPMOXUMHUUYECKUE
YPaBHEHUS, DK30- U JHIOTEPMHUYECKHE pEAKUUU. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE BO3/yXd, YCUJICHUE NapHUKOBOTO
apdekra, pazpylieHHe 030HOBOro ciios. Bomgopon — snemeHT M mpoctoe BeniecTBo. HaxokaeHue Boaopoja B IPHUPOIE,
¢uznyeckue U XMMHUYECKHUE CBOMCTBA, NMpUMEHEHHue, crocodbl noiydyeHuss. Kucnorsl u comu. KonmmuectBo BemiectBa. Moib.
MonsipHass macca. 3akoH ABorajpo. MoJisspHbli 00BEM ra3oB. Pacuérel Mo XMMUYECKUM ypaBHEHHSIM. DU3UYECKHE CBOMCTBA
BoAbl. Boga kak pactBoputTenb. PacTBopbl. HachlllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1011 BelllecTBa B pacTBope. XUMHUYECKHE CBOWCTBAa BOJbl. OcHoBaHMs. Poyib pacTBOpPOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsisHEHUE NpUPOJHBIX BojA. OxpaHa M OYMCTKa MpUpPOAHBIX BOJ. Knaccudukarms
Heopranudeckux coenunHeHuit. Oxcunpl. Knaccudukanums oxcumoB: coieoOpasyromie (OCHOBHBIE, KUCIOTHBIE, aM(POTEpPHBIE) U
HecoJeoOpasyromue. Homenknatypa okcuioB (MexayHapoAHas U TpUBHalIbHAsA). PU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB.
[Tonyuenne oxcumoB. OcHoBanus. Kiaccudukanus ocHOBaHM: METOYM M HEPACTBOPUMBIE OCHOBaHuA. HomeHkmaTtypa
OCHOBaHMH (MEXIyHapoAHass M TpUBHAJbHAsgA). PU3NYECKHE U XUMHUYECKHE CBOMCTBa OcHOBaHUU. [lomyueHue OCHOBaHUM.
Kucnotel. Knaccudpukauus kucnor. HomeHkiatypa KuCIOT (MEXIyHapogHass U TpuBHasbHAs). DU3MYECKHE M XUMHUYECKUE
cBoiicTBa kuciot. Psg aktuBHoctn MetamuioB H. H. bekerona. [Tonyuenue kucnor. Conu. Homenknarypa coneit (MexayHapoaHas
U TpuBHalIbHAs). PuU3MyecKHue W XUMHUYECKHe cBoiicTBa coneil. [lomyuenue coineil. 'eHeTnueckas cBsI3b MEXAY KiaccaMu
HEOPTraHWYECKUX COCIMHEHHH. XMMHUYECKUH SKCIEPUMEHT: KAa4ECTBEHHOE OIPEICICHHE COIEpKAHMS KHCIOpOJa B BO3IYXE;
noJjilyueHue, cooupaHue, paclio3HaBaHue U U3y4YE€HHE CBOMCTB KUCIOPO/Ia; HAOIIOACHUE B3aUMOACHCTBHSI BELIECTB C KHCIOPOAOM
U YCIIOBHUSI BO3HUKHOBEHUS U IMpEKpallleHus: ropeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB M OINKCAHUE UX CBOWCTB;
noJlyueHue, coOupaHHe, paclo3HaBaHHE M HW3y4YE€HHE CBOWCTB BOJOpona (FOpPEHHE); B3aMMOJEWCTBHE BOJOPOJa C OKCHJIIOM



meau(Il) (Bo3aMOXKHO HMCIONB30BaHUE BUACOMATEPUATIOB); HAOIIOACHHE OOpAa3IOB BEIIECTB KOJWYECTBOM | MOJIb; MCCIIEOBaHUE
0COOEHHOCTE pacTBOPEHHUsI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C OMpPENENEHHON MaccoBOM
J0JIed pacTBOPEHHOTO BEIECTBA; B3aMMOJICUCTBHE BOABI C MeTallaMH (HaTpUeM U KaybliieM) (BO3MOXXHO MCIOJb30BaHHE
BUJICOMATEPUAIIOB); OMpEJEICHUE PACTBOPOB KHUCIOT M IIEJIOYeH C TOMOIIBIO HMHAMKATOPOB; HCCIEAOBaHHE 0O0pa3oB
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIIO/ICHNE U3MEHEHUSI OKPACKU UHIMKATOPOB B PACTBOPAX KHUCJIOT U LIEJIOYEH;
u3yueHue B3aumojiehcTBusi okcuaa menu(ll) ¢ pacTBopoM cepHOM KHUCHOTHI, KUCIOT C METalIaMH, PEaKiui HEeUTpaln3aluu;
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO METAIIJIA APYTMM W3 PACTBOPA COJIA; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenme Kiacchl HEOPraHUYECKUX COCAUHECHUI.

Ilepuoanuecknii 3akon u Ilepnogudeckasi cucrema xumudecknx djaemeHToB . U. MenaeneeBa. CTpoeHue aToMOB.
Xumnuyeckasi CBfi3b. OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu [lepBble MONBITKA KiIacCU(DUKAIMKM XUMHUYECKUX
aneMeHToB. [loHATHE O TpyNIax CXOAHBIX AJIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE METaJlIbl, TaJOTeHbl, HHEPTHHIE Ta3bl).
DJIeMEHThI, KOTOpble 00pa3ytoT amOoTepHble OKCUIbI U TUApOKcUbl. llepuonuueckuit 3akoH. Ilepuoguyeckas cucrema
xumuyeckux snemeHToB [. . Menneneea. KopotkonepuonHas W anuHHomepuojHas ¢opmbl I[lepuoanmdeckoil cucteMsl
xumudeckux 3neMeHToB Jl. Y. Menaeneea. [leproasl u rpynmnbel. @U3nUEeCKUl CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U
rpynmnsl emenTa. Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 xumuueckux seMeHToB Ilepuonnueckoi cucremsl 1. . MenneneeBa. XapakTepuCTUKa XMMHUUYECKOTO AJIEMEHTA T10
ero nosioxenuto B Ilepuonnueckoit cucreme [[. 1. MenneneeBa. 3aKOHOMEPHOCTA W3MEHEHHUS paguyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAIUIMYECKMX CBOMCTB MO rpynmnamM U nepuoaaMm. 3HadeHue llepronnueckoro 3akoHa M
[leprognyeckor CUCTEMBI XUMUYECKHUX JJIEMEHTOB JIJI Pa3BUTHS HAayKy U npakTuku. /.M. MenneneeB — yd€HbIN U IpakJaHUH.
Xumudeckas cBs3b. KoBaneHTHas (MoisipHasi U HEMOJSPHAs) CBSI3b. DJIEKTPOOTPULIATEILHOCTh XUMUUYECKUX 2JIeMeHTOB. MoHHas
cBi3b. CreneHb OKucIeHUS. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl OKUCICHUST W BOCCTaHOBJICHMSI.
OKUCIUTEM W BOCCTAHOBUTENW. XHUMHUYECKHH OKCIEPUMEHT: HU3y4deHHUE OOpasloB BEIIECTB METALUIOB M HEMETaJUIOB;
B3aHUMOJICMCTBUE THUIPOKCUJA IIMHKA C PACTBOPAMM KHUCJIOT M IIEJIOYEH; IMPOBEICHHUE OIBITOB, WUIKOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHUE, PEAKIIUU PA3JIOKEHUSI, COCTUHEHMUS ).

MexnpeamerHsle ¢Bsi3u Peanuzanus MEXIPEAMETHBIX CBSI3€M MPU M3YyYEHHM XMMHHM B 8 KJIacCe€ OCYIIECTBIISIETCS depe3
UCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK WU TOHATHN, SBISIOMIMXCS CHUCTEMHBIMHU [IJISI OTIEITHHBIX



IPEIMETOB €CTECTBEHHO-HAYYHOTO LuKia. OOIIue eCTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4YHBIA (DakT, rUmoTesa, TEOpHs, 3aKOH,
aHaJlu3, CUHTE3, KIacCU(PUKAIMs, NIEPUOAUYHOCTb, HAOIIOAEHNE, SKCIIEPUMEHT, MOJEIMPOBAHNUE, U3MEPEHUE, MOJIETb, SIBJICHUE.
®dusnka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, M30TOIIbI, PaJIHOAKTUBHOCTb, MOJIEKYJA, JICKTPUUECKHUU
3apsij], BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHME BEILECTBA, ra3, (PU3NYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMOC,
rianetsl, 3BE3abl, Comnie. buonorus: ¢otocuuTes, apixanue, 6mochepa. ['eorpadus: atmocdepa, ruapocdepa, MHUHEpAIBI,
TOPHBIE MTOPOJIBI, IOJIE3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo u xummuuyeckass peakumsi llepmommueckuit 3akoH. I[lepuommueckas cucrema XuMHUYECKUX 3yeMeHTOB /J[.1.
MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KU,
KIbLUA U UX COCAUHEHHUH B COOTBETCTBUM C IIOJIOKEHUEM D3JI€MEHTOB B llepuonnueckon cucreMe M CTPOCHUEM HX aTOMOB.
CrpoeHne BemecTBa: BUAbl XUMHUYECKOW CBS3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB BeEIllECTBA OT THUIA
KPUCTAJUIMYECKOW pEemETKH W BUAAa XUMHUYECKOoW cBaA3u. Kiaccudukanus M HOMEHKIaTypa HEOPTraHMYECKHUX BEIECTB
(MexXIyHapoaHasi U TpPUBHANIbHAsA). XHMMHYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KjaccaM HEOPTaHWYECKUX
COEIMHEHM, TeHeTHYeCKasl CBsI3b HEOPTraHWYECKHX BellecTB. Knaccupukaius XUMHUYECKUX PEaKIUil MO pa3IuyHbIM MMPU3HAKAM
(MO 4YMcay W COCTaBy YYacTBYIOUIMX B PEaKUMU BEUIECTB, MO TEIIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTENEHEW OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO YYaCTHIO KaTanau3atopa). DK30- U SHAOTEPMUYECKUE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHus. [lonstue o ckopoctu xumuueckod peakuuu. Ilonarue o0 oOpaTHMMBIX M HEOOpPATUMBIX XHMHUYECKHX PEAKIUSX.
[IoHATHE O TOMOTEHHBIX M I'€TEPOTCHHBIX peakuusx. IloHATHe 0 XuMHUEeCKOM paBHOBECHHU. PaAKTOPBI, BIUAIOLINME HA CKOPOCTbH
XUMHAYECKOM PEAKIMH U TOJOKEHUE XUMHUYECKOTO paBHOBECUA. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLUH, JJIEKTPOHHBIN
OaJlaHC OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHON peakuuu. CocTaBiIeHUE YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C
UCIIOJIb30BAaHUEM METOJIa JJIEKTPOHHOTO OanaHca. Teopus 3MeKTpOIMTUYECKON AUCCOUMAUU. DJIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHI.
Katnonsl, aHnoHsl. MexaHu3M AMCCOIMALIMM BEIIECTB C PA3JIMYHBIMA BUJAMH XHUMHUYECKOW CBs3U. CTENEHb NHUCCOLMAIUU.
CunbHble M crnabble SJIEKTPOJUTHL. Peakimu HMOHHOTO OOMeHa. YCIIOBUS MPOTEKaHUs PEaKIHil MOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHS peakuuii. CBONCTBa KHCJIOT, OCHOBaHMH W COJEM B CBeTe MpeACTaBiIeHU 00
AIEKTPOJUTHYECKON nucconnanuu. KauecTBeHHbIEe peakiiuyu Ha UOHBL. [IoHATHE 0 ruaponuse cone. XMMUYECKUN SKCIIEPUMEHT:
O3HAKOMJICHHE C MOJENISIMU KPUCTAIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — META/UIOB M HeMeTauioB (rpadura u



ayMasa), CIOKHBIX BEUIECTB (XJIOpHJAa HATPHs); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW pEaKIMU OT BO3JECUCTBUS
pa3IMYHBIX (HAKTOPOB; HCCIEAOBAHUE AJICKTPOIMPOBOJHOCTH PACTBOPOB BELIECTB, MPOIEcCca MCCOIMUAIMU KHUCIIOT, IIeJoueld u
coJiel (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB); IPOBEACHUE OIBITOB, UJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEeaKIUui
HOHHOTO oOMeHa (oOpa3oBaHHME OCajJKa, BbIJEIEHHE ra3za, oOpa30BaHME BOJIbI); OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMUI (TOpEeHUE, PeakUUd pPA3TI0KEHUs, COCAUHEHUs); pacliO3HABaHUE HEOPraHUYECKUX
BEILECTB C MOMOILBIO KAYECTBEHHBIX PEAKLIU Ha NOHBL;, pEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerasuibl 1 ux coegunenusi OOmas xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU
okucieHus. CtpoeHue U (PuU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TrajJOr€HOB. XMMHYECKUE CBOWCTBA HAa MPUMEpPE XJIOpa
(B3auMoJIelicTBUE C MeTaUlaMH, HEMeTaJulaMM, Iuejgoyamu). XisopoBoaopor. CoinsiHas KHUCIOTa, XUMHUYECKHE CBOICTBa,
NIOJIy4eHHUE, IPUMEHEHHE. [[eficTBHE XJopa U XJIOPOBOJAOPOAA HA OPraHU3M YelIoBeKa. BakHeWne XJIopuabl U MX HAXO0XKICHHE
B mpupoje. Obmas xapakrepuctuka 3aeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIECHUS.
Crpoenrie U (pU3HUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KUCJIOPOAA U Cepbl. AJIOTPONHbIE MOJU(DHUKALIMN KUCIOPOJA U CEPBHI.
Xumuueckue cBorictBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA. OKCUIBI CEPBI KaK MPEICTABUTENN
KHCJIOTHBIX OKCHAOB. CepHas KHCIIOTa, (PU3MYECKHE UM XHMHYECKHE CBOWCTBa (0OIIME KaK MPEACTAaBUTENS Kiacca KUCIOT U
cnenuduueckre). XUMUYECKHE pPEaKlWHd, JIeKaluMe B OCHOBE NPOMBIIUIEHHOTO CHoco0a TMOJy4YeHUs CEpPHOW KHUCIOTHI.
[Tpumenenue. Conu cepHON KUCTOTHI, KAUECTBEHHAs! peakIius Ha cynbdaT-uoH. Haxoxaenue cepbl u €€ CoOequHEHUN B MPUPO/IE.
XUMUYECKOE 3arpsi3HEHUE OKpYXarolleil cpellbl COeIMHEHUSIMU cephbl (KUCIOTHBIE J0XKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),
cnocoObl ero nmpenorspauieHus. O01mas xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIEHUs. A30T, paclpoCTpaHEHUE B MPHUPOAE, PU3NUECKHEe U XUMUYECKUE CBOKCTBAa. KpyroBopoT azoTa B mpupoe.
AMMHak, ero (pU3MYecKue U XMMUYECKUE CBOMCTBA, MOJIyueHHe U npuMeHeHne. Coau aMMOHUS, UX (PU3NYECKUE U XUMUYECKUE
CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuus Ha MOHbI aMMOHUS. A30THas KUCJIOTa, €€ MoydeHue, GU3n4ecKue U XUMUYECKUE
CBOMCTBa (00IIME KaK MPEeACTaBUTENS Kiacca KUCIOT U cneruduyeckue). Mcrnonb3oBaHWE HUTPATOB U COJIEH aMMOHUS B KAUECTBE
MUHEPATBHBIX yI0OpeHuil. XUMHYECKOe 3arps3HEHHE OKPYXKAIOUIeH Cpeapl COSAMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/AyXa, MOYBBI M BOJoEMOB). PDocdop, amrorporHbie Moauduxaruu docdopa, GU3NYECKHEC U XUMHUYECKHUE
cBorictBa. Oxcun ¢ocdopa(V) u dochopHas kuciora, GU3NYECKHE U XMUMHYECKHE CBOWCTBA, MoyydeHue. lcmomp3oBaHue
dbocdaToB B KayecTBE MHUHEpPAIbHBIX ynoOpeHwmii. OOmias xapakTtepucTuka aneMeHToB [VA-rpynmbel. OcoOOEHHOCTH CTpOEHUS



aTOMOB, XapaKTEePHBIE CTCTICHH OKUCJCHUS. YTJEPOJ, aJUIOTPOITHbIE MOIU(UKAITIHN, PACIPOCTpaHEHUE B TIPUPOJE, (pusnyeckne u
XUMHUYECKHe cBoMcTBa. AncopOuusa. KpyroBopor yriepoaa B mpupojge. Okcuabl yriepoaa, ux (U3NYecKue U XUMHUYECKUE
CBOWCTBA, JEHWCTBUE HA >KUBBIE OPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTHYECKHE MpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa riodanbHOTO MOTEIJICHUs KJIMMaTa; MapHUKOBBIN 3D ¢eKT. YToabpHas KUCIOTa U €€ COMH, UX (pu3ndecKue
U XMMUYECKHE CBOMCTBA, MOJy4yeHHEe U npuMeHeHue. KauecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcnosib3oBaHre KapOOHATOB B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM XO3siicTBe. llepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK
0 COCIMHEHUSAX yriepoaa (MeTaH, 3TaH, 3TWICH, alleTUJICH, ATaHOJ, TIIUIEPUH, YKCyCHas KucioTa). X cocTaB M XUMHUYECKOe
ctpoeHue. [loHsTHe O OMONOTMYECKM BaXKHBIX BEIIECTBAX: >KHUpax, Oenkax, yrjieBoJaXx — U UX POJM B JKU3HU YEJIOBEKA.
MarepualibHOE €IUHCTBO OPraHWYECKUX W HEOpraHWYeCcKuX coeaumHeHui. KpemHuil, ero gusnueckne m XuMHUUECKHUE CBOMICTBA,
nonyyeHue U npumeHnenune. CoenuHeHuss KpeMHHUs B npupoje. Oomme npenacrapineHuss o0 okcuae kpeMuus(IV) u xpemMHHEBOMN
kucinore. CHUIMKAThl, MX MCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH. Ba)KHEWIHMe CTPOHWTEIbHBIE MaTepHaIbI:
KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, »Xene300eToH. I[IpoGiembl 0e30MacHOr0 HCMOJb30BAHUS CTPOUTENBHBIX MAaTEpUATIOB B
MOBCEIHEBHOM KU3HU. XUMUUYECKUN SKCIIEPUMEHT: M3yUEHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEAKIMNA Ha XJIOPUA-UOHBI M HAOIIOJICHHE NPU3HAKOB HX MPOTEKAHUS; OMbITHI, OTPAKAIOIIUE
dbuznYecKre 1 XUMUYECKHUE CBOMCTBA raJIOTEHOB M UX COCIMHEHUH (BO3MOKHO MCIIOIL30BaHUE BUICOMATEPHUANIOB); O3HAKOMIICHHE
¢ obOpa3naMu XJOpHUJIOB (TaJOTEHHUJIOB); O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEpHAIIOB); HAOJIOJCHUE TIpoliecca OOYIJIMBaHUS caxapa IIOJ JICMCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3YYCHUE XMMHYECKUX CBOWCTB pa30aBIICHHOW CEpPHOW KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakiuu Ha Cylbdar-uoH u
HaOJIIOJICHUE TIpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHWE C (PU3MUECKMMM CBOWCTBaAMU a3oTa, ¢ochopa U UX COETUHECHUM
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), oOpa3naMu a3oTHBIX U (ochOopHBIX yAOOpEeHUil; MmojydeHue, coOupaHue,
pacro3HaBaHUE U U3YYEHHE CBOMCTB aMMUaKa; MPOBEJICHUE KAUYECTBEHHBIX PEAKIIUM Ha MOH aMMOHUS U (pocdaT-uOH U U3yUCHHE
MPU3HAKOB WX MPOTEKaHHWs, B3aUMOJEHCTBUE KOHICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); U3yYEHHE MOJIEeH KPUCTAUIMUECKNX PEemEToK anMasa, rpadura, QyepeHa; 03HaKOMIIEHHE C TPOIECCOM
aJcopOnMy pPAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM MPOTHBOTas3a; IMOJydeHUe, COOMpaHue,
pacno3HaBaHWE M W3YYEHUE CBOWCTB YTJIEKUCIIOTO Ta3a; MPOBEEHNE KAYECTBEHHBIX PEaKIii Ha KapOOHAT- M CUJIMKAT-UOHBI U



W3y4YCHUE MPU3HAKOB WX MNPOTEKAHUSA, O3HAKOMIICHHME C TMPOAYKIHEH CUIMKATHOM MPOMBIIUIEHHOCTH;, PELICHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4 N0 TeMe «BakHENIINEe HEMETAIIIbI U KX COEUHEHHUS.

Metasibl ¥ ux coeqnHeHuss O0I1ast XapaKTEepUCTUKA XUMHUUECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU UX TOJIOKEHUS B
[lepnoguueckoii cucreme xumuueckux 3yemMeHToB . 1. MenaeneeBa u ctpoenust atomoB. CTpoeHUE MeTauioB. Mertaimnueckas
CBSI3b W METAUIMYECKAS KPUCTAJUIMYECKasl pemETKa. DJNEKTPOXUMHUYECKUM psAll HanmpshkeHud MetaioB. dusnueckue u
XUMHUUYECKUE CBOICTBa MeTauioB. O0mme cnocoObl mojiydeHus MeTauioB. [oHATHE O KOPPO3UU METaJIOB, OCHOBHBIE CIIOCOOBI
3amuUThl X OT Kopposuu. CriaBel (CTaib, YyT'YH, MIOPATIOMUHHUN, OpOH3a) M UX NPHUMEHEHHE B OBITY M MPOMBIIIICHHOCTH.
[Ilenounsie MeTaIbl: MOJIOXKEHUE B [lepnoanueckon cucreme xumuueckux 3neMeHToB . M. MenaeneeBa; CTpoeHHE UX aTOMOB;
HaxoXJeHue B npupoje. Gusndeckue u XuMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusl U Kanusi). OKCUJIBI U TUJIPOKCHUIBI HATPUS U
kanus. [IpyuMeHeHue LIeNOYHbIX METAUIOB U UX coeauHeHui. lllemoyHo3emernbHble METAIUIBl MAarHUM U KaJIbLUU: TOJIOKECHUE
B [lepuognueckont cucreme xumudeckux sneMeHToB JI. M. MeHnneneeBa; CTpoeHHE MX aTOMOB; HAxOXICHUE B IPUPOJE.
du3znyecKkue U XUMHYECKUE CBOMCTBA MarHus W KalbliUs. BaxHeimme coeAuHEHUs Kaiablus (OKCHZ, TUIPOKCHUJ, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ ycTpaHeHusl. AIFOMUHUI: TIoJlokeHue B [leproaunyeckoil cucreme xumudeckux anemeHTon 1. U.
MeHneneeBa; CTpOCHHE aToOMa; HaxoXkjAeHUE B mnpupojae. Pu3nuecKue U XHUMHYECKUE CBOMCTBA amoMuHus. AmdoTepHbie
CBOMCTBA OKCHJA M TUApokcuaa amtoMuHus. sKene3zo: mnonoxkeHue B llepuonnueckodl cucreMe XUMHUYECKHX JJIEMEHTOB
. 1. MenaeneeBa; CTpOCHHE aToma; HaxoaeHue B mnpupoae. Duznueckue U XUMHUYECKHE CBOMCTBa kene3a. OKCUIBI,
ruapokcuasl u conu xeneza(ll) u sxenesa(Ill), ux cocras, cBolicTBa M ModydyeHHE. XUMHUYECKUN HKCIIEPUMEHT: 03HAKOMIICHUE C
oOpasllaMy METAJIOB M CIUIABOB, MX (DU3UYECKUMU CBOWCTBAMH; HW3YYCHHE PE3YyJIbTATOB KOPPO3UH METAIJIOB (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEW B3aUMOJACHCTBUS OKCHAA Kajlbllud U HATpus C BOJAOW (BO3MOKHO
UCIIOJIb30BAaHUE BUIECOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI; MPOLIECCa TOPEHHU kKejle3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUATIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMA HA WMOHBI (MarHus, KajablUs, aTlOMHHUS,
uuHka, xeneza(ll) u sxeneza(lll), mequ(ll)); Habar0aeHUE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATpUA, Kajaus
U KanbIUs (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB); UCCIENOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS H
TUJIPOKCUA IMHKA; PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaxxHenme MeTauibl U UX COCIUHEHUS.

Xumus u okpyxawmas cpeaa Hoseie Marepuansl u TexHonornv. BemecrBa m Marepuanbl B NOBCEIHEBHOM KHU3HU
YyeoBeKa. XUMHsI U 370poBhe. be3zomacHoe MCmosib30BaHME BEIIECTB M XMMUYECKHX peaknuii B ObiTy. IlepBasi momomis mpu



XUMHUYECKUX 0XOrax U OTpaBiCHHUSIX. OCHOBBI 3KOJIOTMYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl
(mpepenpHas gonyctuMas koHueHTpauus BemectB — IIJIK). Ponp xumuu B pemenun skosjorudeckux npoosem. [Ipupoansie
UCTOYHUKHU YTJIEBOJOPOJOB (Yrojb, MIPUPOAHBIN ra3, He(Th), MPOIYKTHl UX NMEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
XUMUYECKUH SKCIIEPUMEHT: U3yUeHUE 00pa3li0B MaTEPUAIIOB (CTEKIIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE MATEPHAIIbI).

Mexnpeamernsie ¢Bsi3M Peanu3anus MEXNPEIMETHBIX CBS3€M NPHU M3YYEHUM XUMHUHU B 9 Kilacce OCYLIECTBIIIETCS 4epe3
UCITOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUM, TaK WU TOHATUN, SBIAIOIMIMXCA CHCTEMHBIMH JUJISl OTIEIBHBIX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHKIA. Peanuzanus MEXNpPEIMETHBIX CBA3€d MpU HM3Yy4YEHHMM XUMUM B 9 Kiacce
OCYLIECTBJISIETCS YEPE3 MCIOJb30BAaHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUN, TaK U MOHATUMN, SBISIOIIUXCA CUCTEMHBIMU
JUISL OTZEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOro Iukiaa. OOIiMe ecTeCTBEHHO-HAy4YHbIE MOHSTHSA: HaydHBIM (DakT, rumoresa,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIaccu(uKalus, NEepUOIUYHOCTb, HAONIOEHUE, 3KCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHUE,
MOJieJb, SIBJICHUE, MApHUKOBBIN 3(PPeKT, TexHonorus, Mmatepuaisl. Ou3uka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIWJ, H30TOIbI, pPAJAAOAKTHBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUN 3aps]l, MNPOBOJHUKH, MOJYIPOBOJHUKH, IUSJIEKTPUKH,
(OTORIIEMEHT, BELIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BELIECTBA, a3, pacTBOP, PACTBOPHUMOCTbH, KPUCTAJIIMYECKAS
pemeéTKa, CIUiaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHULBI M3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE31bI, CoHIE.
buonorusi: QorocuHTe3, apixaHue, Ouocdepa, IKOCHCTEMA, MHHEpAJIbHblE YIOOpPEHUs, MHUKPOIIEMEHTBI, MAaKpO3JIEMEHTHI,
nuTaTenpHble BeulecTBa. ['eorpadusi: atmocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPObI, MOJE3HBIE UCKOMAeMble, TOIINBO,
BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuyenue xumuu B 8-9 Kilacce HampapiieHO Ha JOCTHXKEHUE 00yUYarOMUMHUCS JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3ynbTaTOB OCBOEHHUS Y4€OHOIO MpEeAMETA.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JTOCTUTAIOTCSA B X0Ji€¢ OOY4YEHHsS] XUMHUH B
CIMHCTBE YYEOHOW M BOCHHTATENBbHON nearenbHOCTH OpraHu3alii B COOTBETCTBHU C TPAJAUIIMOHHBIMU POCCUHUCKUMH
COIIMOKYJBTYPHBIMUA U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMUA B OOIIECTBE NMpaBWJIAMH M HOPMAaMH TOBEICHUS U
CIOCOOCTBYIOT IPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALNN 00yYatOIIUXCsl.



JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

ITaTpuoTHYECKOr0 BOCIUTAHUSA [ICHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEeINI0, TIOHUMAaHMs 3HAYEHUS! XMMHYECKOM HAayKH B >KU3HU COBPEMEHHOIO 00IlecTBa, CIIOCOOHOCTH BJAJETh JIOCTOBEPHOMN
uHpopmaIment 0 NepeloBbIX JOCTHKEHUAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

I'pakIaHCKOr0 BOCIHMTAHMS TIPEICTABICHHUS O COLMAJIBHBIX HOpMax M TMpaBWIaX MEXKIUYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, Y4EOHO-HCCIIE0BATENBCKOM, TBOPUECKOW U JPYTUX
BUJaX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATEIHHOCTH NMPHU BBHIMOIHEHUH Y4EOHBIX, MMO3HABATEIHHBIX
3a/la4, BBIMOJHEHUHM XUMHUYECKMX 3SKCIIEPUMEHTOB, CO3JIaHUM YUYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOINOHHMAHHUIO MU
B3aMMOIIOMOUIH B IPOLECCE 3TOM YueOHOH 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE NMOBEACHUE U MOCTYIKH CBOMX TOBapHILEH
C MO3ULIMU HPABCTBEHHBIX U MIPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIEACTBUM IMOCTYIIKOB;

LlenHocTH HAy4YHOro0 TO3HAHUSI MHUPOBO33PEHUYECKHX TIPEJCTABICHUNA O BEIIECTBE W XUMHUYECKOW PEaKIIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABJISIONIMX OCHOBY JUIS MOHUMAHHS CYIIHOCTH HAay4HOM
KapTHUHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOJbI, B3aMMOCBA3SIX HYENOBEKa C MPHUPOIHON
CpeIoif, O PO XUMHUU B TMO3HAHWUU TUX 3aKOHOMEPHOCTEH; MO3HABATEIBHBIX MOTHBOB, HAMPABJICHHBIX HA TOJYyYEHUE HOBBIX
3HAaHUW N0 XUMHUHU, HEOOXOAUMBIX JJIsi OOBSICHEHHsI HAa0JF0/JaeMBIX MPOLIECCOB U SIBJICHUI; M03HABAaTEIbHON, HH(POPMALIMOHHON U
YUTATEIbCKON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIbHOW pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JHMTEpaTypoOH,
JOCTYIIHBIMU ~T€XHUYECKUMU CpEACTBAMHM HMH(POPMAIMOHHBIX TEXHOJIOTHl; uHTEepeca K OOyYeHHI0O U TO3HAHMIO,
JTF0003HATETFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMoO0Opa30BaHUIO, MPOCKTHOW M HCCIENOBATENBCKOW NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HAMNPaBIECHHOCTH M YPOBHS OOYYECHHS B JATbHEUIIIEM;

@®opMHUpoOBaHUs KYJbTYPbI 310POBbSl OCO3HAHMS IICHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3/IOPOBBIA 00pa3 KU3HU, OCO3HAHUS TMOCJIEICTBUN M HEMPHUSTHS BPEIHBIX NMPUBBIYECK (YHMOTPEOIECHUS aKOTOJIS,
HApPKOTHKOB, KYpEeHUs), HEOOXOIUMOCTH COOJIOJIEHUS MPaBWJI O€30MaCHOCTH MPU OOpAIEHUH C XUMUYECKMMU BEIIECTBAMH B
OBITY U peaJbHOU KU3HU;

TpynoBoro BocnuTaHus MHTEpECa K MPaAKTUIECKOMY M3yUeHUIO Mpodeccuil U Tpyia pa3IuyHOro pojia, yBaKeHUE K TpyAy U
pe3yiapTaTaM TPYJIOBOW AESITENbHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHHS IMPEAMETHBIX 3HAHUN 10 XWMHHU, OCO3HAHHOI'O



BbIOOpA MHAMBUIYAIBHOM TPAaEKTOPHUH MPOAOHKEHUSI 00pa30BaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycnenHoi npodeccuoHaIbHOM ACSITENIbHOCTH U Pa3BUTUS HEOOXOJMMBIX YMEHUM;
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

IKOJIOTMYECKOr0 BOCIIMTAHUS DKOJIOTMUECKH 1€1€CO00pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMAHUSA IIEHHOCTH 3J0pPOBOTO M 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBBIO, OCO3HAHMS HEHHOCTU COOJIIOJICHUS MpaBUi OE30MaCHOTO MOBEIACHHUS
pu paboOTe C BEIIECTBAMH, & TAKXKE B CUTYALMIX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH; CIIOCOOHOCTH MPUMEHSATH 3HAHUS,
MoJIydyaeMble TIPU M3YUYCHUU XUMHH, JJIsl PEUICHUS 3a/lad, CBA3aHHBIX C OKPYXKAOIIEH MPUPOAHON Cpejioil, MOBBIIIEHUS YPOBHS
HKOJIOTHYECKON KYJIBTYpbI, OCO3HAHUS TJI00aTBHOTO XapakTepa AKOJIOTHYECKUX MpOoOJeM M MyTel UX pPElIeHUs MOCPEICTBOM
METOJOB XHMHH; 3KOJOTMYECKOTO MBIILIICHHUS, YMEHHS PYKOBOJCTBOBAaTHCS MM B II03HABATEJNbHOW, KOMMYHUKATUBHOW M
COLMAJIbHOM MTPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeIMETHBIX pe3ylabTaTOB BBIACIAIOT 3HAYMMBbIE 1J1s1 (POPMUPOBAHKS MUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS
(3aKOH, Teopus, MPUHLHII, TUNOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT M JIp.), KOTOPbIE HMCHIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETax M MO3BOJIAIOT HA OCHOBE 3HAHWI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O LEIOCTHON
HAyYHOW KapTUHE MUpPa, U YHUBEpCAIbHbIC yueOHbIE NeUCTBUS (II03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHbBIC), KOTOPHIC
obecreunBaOT (HOPMUPOBAHKHE TOTOBHOCTH K CaMOCTOSTEIHLHOMY TUIAHMPOBAHUIO M OCYIIECTBICHUIO YyU4EeOHON IEATEIHHOCTH.
MerarnpeaMeTHbIe pe3yJabTaThl OCBOCHHS 00pa30BaTENbHON MPOTPAMMBI MO XUMHUU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIbHBIMU
MO3HABATEIbHBIMU JICUCTBUSMHU, B TOM YHCIIE:

ba3oBbIiMU JTOrHYeCKUMH AeCTBUSAMM: YMEHUEM HCIIOJIH30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICII XMMHUYECKUX MOHSATUN (BBIICIATh WX XapaKTepHbIC MPHU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JIPYTHUMH
MOHSATUSIMU), UCIIOJIB30BAaTh MOHSATUS JJI1 OOBSCHEHUS OTACJIBHBIX (DAKTOB U SIBJICHUMN; BHIOMPATh OCHOBAHUS U KPUTEPUU IJIS
KJacCU(DUKAIMA XUMUYECKUX BEIIECTB M XWMHUYECKHX pEaKIMil; yCTaHABIMBATh MPUYHMHHO-CIICJCTBEHHBIEC CBS3U MEXKIY
00BbEeKTaMU W3Y4YEHUS; CTPOUTH JIOTUYECKHE pACCYXACHUS (MHAYKTHUBHBIC, ACTYKTUBHBIC, MO AHAJOTHH); JENaTh BHIBOABI U
3aKJIIOUCHUS; YMEHUEM MPHUMEHSATh B TMPOLECCE MO3HAHMS MOHATUS (TIPEAMETHBIE W METalnpeAMETHBIE), CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICNIH, UCTIOIB3YEMbIE B XUMHUH, TPEOOPA30BLIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC MPEJCTABICHUS —



XUMHYECKHI 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYeckass ¢opMylia U ypaBHEHHE XMMHUYECKON pEaKIMM — TpPU PEIICHUU yueOHO-
MO3HABATEIBHBIX 33a4; C YYETOM 3THUX MOJEJIbHBIX NPEACTABICHUN BBISABISITH U XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEHIECTB W XUMUYECKHX PEaKUU; BBISBISATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEACTBEHHBIE CBSI3M M MPOTUBOPEYMS B HM3YyYAEMBIX IpOLECCaX W SBICHUSX; IMpEIIarartb KPUTEPHHM ISl BBISBICHUS ATUX
3aKOHOMEPHOCTEH W MPOTHUBOPEUUMN; CAMOCTOSITEILHO BBIOMpPATh CIOCOO pelieHusi y4eOHOU 3amaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIEHUS, BHIOMpATh HAanboIee MOAXOAIINMN ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHUEB);

ba3oBbIMH HCCiIEI0BATENbCKMMHU JIeHCTBUSIMH:  YMEHHEM MCHOJB30BaTh IIOCTABJIECHHBIE BOIPOCHI B KAaueCTBE
WHCTPYMEHTA MMO3HAHMS, @ TAK)KE B KaYE€CTBE OCHOBBI U1 (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CyXaeHui; 4 npuoOpeTeHne ombITa MO IUIAHUPOBAHUIO, OPTaHU3ALMUA U NPOBEACHUIO YUYEHHYECKUX SKCIEPUMEHTOB: YMEHHE
HaO0JII0aTh 32 XOJIOM IIpOIIecca, CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro Pe3yJbTaT, (popMyIupoBaTh OOOOIIEHUS U BBIBOJABI 110
pe3ysibTaTaM NpOBEAEHHOIO OIbITA, UCCIIEIOBAHMS, COCTABIATh OTUET O MPOEIaHHON padoTe;

Paboroii ¢ undopManueii: ymeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO PA3IUYHBIX BUIOB U
dbopM mpeacTaBiIeHUs, MOJYyYaeMYyI0 W3 pa3HbIX MCTOYHHUKOB (HAYYHO-TIONMYJIApHAs JUTEpAaTypa XMMHUYECKOIO COAEpIKaHUS,
CIpaBOYHbIE MMOCOOUsA, pecypchbl MHTepHeTa); KpUTHYECKH OLIEHUBATh MPOTHUBOPEYMBYI0O M HEJOCTOBEPHYIO HH(POpPMALHUIO;
YMEHUEM NPUMEHSThH Pa3IMYHble METOMBI U 3aMPOCHI IPU MOUCKE U 0TOOpPE MH(POPMALIMM U COOTBETCTBYIOIIMX AaHHBIX, HEOOXO-
JUMBIX JJI1 BBIIIOJIHEHUS Y4e€OHBIX W I[IO3HABaTENbHBIX 3a7lad OMNpPENEIEHHOIO TUMA; MPUOOpeTeHHe ombiTa B 00JIaCTH
UCIOJIb30BaHuUs NH()OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJIaIeHNE KYJIbTYpOH aKTUBHOTO MCHOJIb30BAaHUS Pa3IMUHBIX
IIOUCKOBBIX CHUCTEM; CAMOCTOSTENIBHO BBIOMpATh ONTUMAIbHYIO (GOpMYy MpEeACTaBICHUS HHPOPMALMK U WLTIOCTPUPOBAThH
pelaemMple 3a/laud HECJIOXKHBIMM CXEMaMHM, AUarpaMMaMH, ApYruMu ¢GopMamu rpadukd U UX KOMOMHALMSMHU;  YMEHUEM
UCIIOJIb30BaTh M aHaJW3MpOBaTh B Ipolecce Y4eOHOM W MCCIEeNOBAaTEIbCKOM NESITEIbHOCTH WH(OPMAIMI0 O BIUSHUU
IPOMBIIIVIEHHOCTH, CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIEH MPUPOTHON CPEIbI;

YHuBepcajibHbBIMH KOMMYHUKATUBHBIMH J1€fiCTBUSIMU. YMEHUEM 3aJ]aBaTh BOMPOCHI (B XOJ/I€ AUaNOora u/min JUCKYCCUN)
[0 CYLIECTBY OOCYy>KIaeMol TeMbl, (JOpPMYJIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS NPEAJIOKEHHON 3a1auu;
npuoOpeTeHne OmbiTa MPE3eHTALMU pPEe3yJIbTaTOB BBINOJHEHHS XUMHYECKOrO OJKCIEepUMeHTa (J1abopaTOpHOrO OMbITa,
71a0opaTopHOil paboOThl MO MCCIEIOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO MPOEKTa); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEpPCTHUKAMH IO3HABATEIbHON M HCCIENOBATENIbCKON NEATEIbHOCTU MPU PEUICHUH BO3HUKAIOIIMX NMPOOJEeM Ha OCHOBE Y4ETa



OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIHI (00CYKIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBDY, KOOPIUHAINS COBMECTHBIX
JENUCTBUM, OTpeIeJICHUE KPUTEPHUEB MO OIIEHKE KaueCTBa BHIMOJIHEHHOM paboThI U 1Ip.);

YHuBepCAJIbHBIMHM  PEryJasiTUBHBIMHM JACHCTBUSIMM: YMEHHEM CAMOCTOSTENBHO ONPEACISATh LENH ACATEIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESATEIHLHOCTD, BHIOMpATh Hanbosee
3¢ (deKTUBHBIE CHOCOOBI pelIeHUs y4eOHBIX W TMO3HABATENIBHBIX 3a/lay, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
NPEIOKEHHBINA AJITOPUTM JIEMCTBUI NIPH BBINOJHEHUH 33JaHUI ¢ YYETOM MOJYyYEHUs HOBBIX 3HAHUI 00 M3y4aeMbIX 0OBEKTaX —
BEILECTBAX M PEAKLHMIX; OLEHUBATh COOTBETCTBUE IIOJYYEHHOI'O PE3YJIbTaTa 3asBICHHOM LEIW; YMEHUEM MCHOJb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/IaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOCHHIO O0S3aTENBHOIO COJEP)KaHUs, YCTAaHOBJIIEHHOTO JAHHOM MPUMEPHOU
paboyeil mporpaMMoii, BBIIEISIOT: OCBOCHHbBIE 00YYarOIIUMUCSA HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEWCTBUM, crienuduyecKue
JUTSL IPEAMETHOM 00J1aCTH « XUMHMS», BUABI ACSITEIBHOCTU MO MOJYYEHHIO HOBOI'O 3HAHHUSI, €r0 MHTEPIPETaluH, PeoOpa30BAHHIO
U TPUMEHEHUIO B Pa3jIMYHbIX Y4YEOHBIX M HOBBIX CHUTyauusx. [IpeameTHble pe3ysbTaTbl OTpa)xaroT C(HOPMHUPOBAHHOCTH Y
00yYarOIIMXCsl CICAYIOMMNX YMEHUM:

8 KIIACC

1)packpvieamv cmblci OCHOBHBIX XUMHYECKHX TOHSTHHA: aTOM, MOJICKYJIa, XMMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAs), BaAJICHTHOCTb, OT HOCHUTEJIbHAs aTOMHAas M MOJIEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10JI1 XUMUYECKOTO JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas pEeaKlMs, KiIacCU(pUKALMS peaKiuil:
pEeaklMy COEAMHEHMS, PEaKUUU PpA3JI0KEHUS, PEaKIMH 3aMEIICHHs, pPeakuuu OOMEHa, dK30- U IHAOTEPMHUYECKUE PEaKIIHH;
TeII0BoM 3 (EKT peakuuu; SApO aToOMa, JIEKTPOHHBIM CIOW aToma, aTOMHas OpOWTadb, paAuyC aTroMa, XUMHYECKas CBS3b,
NOJISIpHAs U HETIOJISIpHAsl KOBAJICHTHAs CBS3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, pACTBOP, MaccoBasi J0JIs BelllecTBa (MPOIeHTHAs
KOHIIEHTpAIIUsI) B pacTBOPE; 2) ULIOCmMpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKMX MOHSATUM (CM. M. 1) M MPUMEHSTH 3TH
MNOHSATHS TIPU ONMCAHWU BEIIECTB U UX MpeBpallleHud; 3) ucnorv3o6ams XUMUYECKYI0 CUMBOJIMKY Ui COCTaBJICHHUS (POpMYI
BEIIECTB M YPAaBHEHHN XUMHUYECKUX peakiuuil; 4) onpedensmv BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX;
CTENEeHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX; MPUHAIIC)KHOCTh BEIIECTB K ONpeAeTIEHHOMY KJIacCy COEIUHEHUH 1o



dopMysaM; BHJ XHMHYCSCKOW CBs3M (KOBAJICHTHAs W HMOHHAs) B HEOPraHUYECKHX COCAMHCHHUAX; D) packpwvléamv cMblCi
[lepuonuueckoro 3akona [I. 1. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX MoJjoxkeHus B [lepuoanueckoii cucteMe; 3aKOHOB COXPAHEHHUsI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4Y€HHUs, 3aKOHa ABOTaJpo; ONUCHIBATH M XapaKTepuszoBarh Tabnuunyio (opmy Ilepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHUS «IJIaBHas noAarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpynna)», maineie u
OOJBITIHE TTEPUOJIBI; COOTHOCUTH 0003HAYCHHS, KOTOphIe NMEIOTCS B Tabmuie «[lepuogmueckas cucreMa XUMUYECKAX DJIEMEHTOB
JI. 1. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj siapa, ooiiee
YHUCIIO OJJIEKTPOHOB M paclpeieNieHHe WX M0 DJIIEKTPOHHBIM CJosAM); ©0) Kruaccuguyuposamv XUMHUECKHE DIEMEHTHI;
HEOPTraHWYECKHE BEIIECTBA; XMMHYECKUE peakIuu (10 YUCIY M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEMJIOBOMY
abdexry); 7) xapakmepuzosamsv (onucviéamsv) OOIIHE XUMHYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXKaast
OMHCaHUE MPUMEpPaMU MOJEKYJISIPHBIX YPaBHEHUW COOTBETCTBYIOIIMX XHMHUUYECKHX pEaKIui; 8) mnpocHo3uposams CBOWCTBA
BCII[ECTB B 3aBHCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa; BO3MOYKHOCTH TPOTEKAHMWS XUMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIOBUSX; 9) gbluucisims OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJII0 XUMUYECKOTO SJIEMEHTa
1o opMyJie COCTMHECHHS; MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peakumu; 10)
npuMeHsams OCHOBHBIE OTIEpalliy MBICIUTEIBLHON ACSITENIFHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHE, 0000IIeHIe, CHCTEMATH3AIHIO,
KJIacCU(UKAIMIO, BBISIBJICHUE MPUUYMHHO-CIIEJCTBEHHBIX CBSA3EH — JUISI M3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH;
€CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHUS — HAONIOJICHHE, W3MEpPEHUE, MOJEIUPOBAHUE, OJKCIEPUMEHT (peasibHbI U
MbICIIeHHBIN); 11) credosames TpaBUiIaM TOJIB30BAHUS XHUMHYECKOW MOCYyAOW U JaOOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe
TIpaBUIaM OOpaIeHUs ¢ BEIIECTBAMU B COOTBETCTBUU ¢ MHCTPYKIMSAMHU IO BBITTOJTHECHHIO JTAOOPATOPHBIX XUMHYECKUX OITBITOB IO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB (BOJAOpPOJA M KHCJIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C OMNpeaeIEHHON
MacCOBOHM JIOJIC PACTBOPEHHOTO BEIIECTBA; IUIAHWPOBATH M TPOBOJUTh XUMHUYCCKHE JKCIIEPUMEHTHI IO PACIO3HABAHHIO
PacTBOPOB IIEJI0YEH U KUCIOT C TOMOIIBbIO HHIUKATOPOB (J1akmMyc, peHondTaaent, MEeTUIOpaHX U Jp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHMHUYECKUX TOHSATHHA: XUMHUYECKHAN 3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH,
MIPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, SJEKTPOOTPHUIATEIHHOCTh, CTENIEHh OKHCIICHHS, XMMHUYECKasl pPEaKIus,
XUMUYECKasi CBs3b, TEIIOBOM »H(h(EKT peakuuu, MOib, MOJAPHBIM OO0OBEM, pacTBOP; AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,



AIIEKTPOJIMTUYECKAsT JTUCCOLIMALIMSA, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIE WU
HEOOpaTUMbIE PpEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKIMHM, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHUE W
BOCCTAHOBJIEHHE, AJJIOTPOIHUSA, aM(POTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas), KPUCTAIINYECKAs
pemérka, KOppO3Usl METayUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW peaklMu, npeaesnbHo jpomnyctumas koHueHTpauus (IIK)
BEILECTBA; 2) ULIIOCMpUpO8ams B3aUMOCBS3b OCHOBHBIX XHMHMYECKHX MOHATHWA (CM. I. 1) M NPUMEHATH 3TU MOHATUSA MPHU
OMMCAaHWU BEUIECTB M WX NPEBpAIICHUI; 3) UCNOIb306amb XUMUYECKYI0 CHUMBOJHUKY IJsl COCTaBieHUS (OPMYIN BELIECTB U
YpaBHEHUN XUMUYECKUX PEaKUHUil; 4) onpeodensimsb BAICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOr0 COCTaBa; MPUHAIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHUN Mo (opmyaM; BUJ XUMHUYECKOU CBSI3U
(KoBaJIeHTHas1, MOHHAs!, METAJUIMYECKasl) B HEOPraHUYECKUX COSAMHEHUSX; 3aps MOHA TI0 XUMHUECKOH (hopMyJie; XapaKTep Cpebl
B BOJIHBIX PacTBOpax HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTAIUIMYECKOM PEHIETKH KOHKPETHOTO BEIIECTBA; 5) packpwvléambs
cmoien Ilepuognueckoro 3axona [I. M. MenaeneeBa M JI€MOHCTPUPOBATH €r0 IMOHMMAaHHWE: ONMCBHIBATH M XapaKTEPH30BaTh
Tabnnunyto ¢popmy Ileprnonnyueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB: PAa3INdaTh NOHATHUS «TJ1aBHas nojarpynmna (A-rpynmna)» u
«mobounas mnoxarpynna (b-rpymma)», Manele uW OOJBIIME MEPUOABI; COOTHOCUTH OOO3HAYEHUs, KOTOpPbIE HMEIOTCS B
NEPUOINYECKON TaOIUIE, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps sAapa,
oOl1iee Yuciao 3JEKTPOHOB U paclpellesieHUe UX MO JJIEKTPOHHBIM CJOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCJUHEHUH B IPEIENax MaJIbIX MEPUOJOB M IVIABHBIX MOATPYNN C YYETOM CTPOCHHSI UX aTOMOB; 0)
Kaaccuguyupoeams XUMHUYECKHUE JJIEMEHTBI, HEOPraHMYECKHE BEIEeCTBA; XMMMUYECKHE pPeaKUuu (10 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3((EKTY, O U3MEHEHUIO CTEIEHEH OKUCIIEHHS XUMHYECKHX 3JIEMEHTOB); 7)
xapakmepu3oeams (ONUCHIBATh) OOIIME U CHeNUPUUECKHE XUMUUYECKUE CBOMCTBA MPOCTHIX M CIOKHBIX BELIECTB, MOATBEPXKAAs
OMKMCaHUE MpPUMEpPaMU MOJIEKYJAPHbIX W HWOHHBIX YPAaBHEHHMH COOTBETCTBYIOUIMX XUMHUYECKHX peakuui; 8) cocmasnimo
YPAaBHEHMS DJIEKTPOIUTUYECKON AUCCOIMALNNA KHUCIIOT, EJ0YEN U COJIEN; MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO
oOMeHa; ypaBHEHUS peaKinii, MOATBEPKIAIOIINX CYIIECTBOBAHUE I'€HETUYECKON CBSI3M MEXAY BEUIECTBAMU PA3IMYHBIX KIIACCOB;
9) packpwieams cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca ITUX
peakunii; 10) npocrozupoeams CBONCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS; BO3MOYKHOCTH IMPOTEKAHUS XHUMHYECKHX
IPEBPAILECHAN B Pa3IU4HbIX YCIOBUAX; 11) @biuucisams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BEILIECTB; MAaCCOBYIO
JIOJII0 XUMHUYECKOTO 3JeMEHTa MO (opMyJie COEIMHEHHUS; MAacCOBYIO JOJIO BEIECTBA B PACTBOPE; MPOBOJAUTH Pacu€rhl MO



YPAaBHEHHUID XWMHUYECKOM pEaKIuU;
o0opyI0BaHUEM, a TaKKe IIpaBUIaM OOpallleHHsl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU TI0 BBIITOJIHEHHIO JTA00OPATOPHBIX

XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO M COOMpaHMIO Ia3000pa3HbIX BEIIECTB (aMMHaka M yIJEeKHUcaoro rasa); 13) npogooums
peakuuy, MOATBEP)KIAIOIINE KAUECTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB: PacllO3HABaTh ONBITHBIM IYTEM XJIOpPHA-, OPOMHUI-,
uonua-, kapOoHat-, ¢ocdar-, cunukar-cyiabpaT-, TUAPOKCUI-MOHBI, KATHOHBI aMMOHHS M HMOHBI H3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX pPACTBOpPaX HEOPraHWYECKUX BeWEeCTB; 14) npumensams OCHOBHBIE OINEpPALUU MBICIUTEIBHON
JeSITEIbHOCTH — aHalu3 U CHHTE3, CpaBHEHUE, 0000IIEHIE, CHCTEMATH3aIMIO, BhISIBJICHUE TPUUYUHHO-CIEACTBEHHBIX CBSI3EH —

12) cnedosames mTpaBWIIaM TIOJB30BAHUS XHUMHYECKOW TOCYIOH © Ja0OpaTOPHBIM

AJI1 U3YyUYCHUA CBOMCTB BEIICCTB U XUMHWYCCKHUX peaKuHﬁ; CCTCCTBCHHO-HAYYHbBIC MCTOJbI ITO3HAHUA — Ha6JHOI[eHI/IC, HU3MCPCHUC,

MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
TEMATHYECKOE IJTAHUPOBAHHUE

8 KJIACC
HaumeHnoBanue KoanuyecTBO 4acos
Ne .
n pa3aesioB U TeEM B KP TP 90P/1HOP BocnuraTteabHbIiI KOMIIOHEHT
1 NPOrpaMMsbl cero
Pasznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
XuMHusa — BaXKHas BOCIIUTAHUE LIEHHOCTHOIO OTHOILLIEHUS K OT€YECTBEHHOMY
0671aCTh €CTECTRO3HAHMS 1 Bu6mmoreka [IOK KYyJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJEIMI0, TOHUMAaHHUS
1.1 o 5 2 . 3HAYCHUS XUMHUCSCKOW HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBA,
IIPaKTUYECKON https://m.edsoo.ru/7f41837c N »

CIOCOOHOCTH BJaIeTh JOCTOBEPHOI HH(OpMAIIHEH O TIEPEIOBBIX

ACATEIILHOCTH YCIOBCKA JIOCTHKEHHUSAX U OTKPBITHAX MUPOBOH U OTE€YECTBEHHOM XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa U

00111eCTBa; MPEICTABJICHHUS O COIMAILHBIX HOPMaXx U MpaBHIIax
MEKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM

KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, YueOHO-

HCCIIEeI0BATENIbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEINbHOCTH;

1.2 BemectBa 1 xXuMHuieckue 15 1 bubnuoTeka L[OK TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM AEATEIBHOCTH ITPU

’ peakuuu https://m.edsoo.ru/7f41837¢c BEITIOJTHCHUH YYEOHBIX, TO3HABATEIBHBIX 33124, BHITOJHCHHH

XHUMUYECKHX SKCIICPUMEHTOB, CO3JaHUU YICOHBIX IIPOCKTOB,
CTPEMJIEHHUS K B3aUMOIIOHUMAaHHIO U B3aUMOIIOMOILH B [TPOLIECCE
9TON Y4eOHOH IeATEIFHOCTH; TOTOBHOCTH OLICHUBATH CBOE
TOBEJICHUE U MTOCTYNKHU CBOUX TOBAPHILEH C MO3UIIUU HPABCTBEHHBIX

Y TIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCJIEICTBHI MOCTYIIKOB;



https://m.edsoo.ru/7f41837c
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Utoro no pazneny
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Pa3znen 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB

51 Bosnyx. Kucnopo. 6 Bu6mnoreka [IOK LIeHHOCTH HAayYHOTO IO3HAHHS MUPOBO33PEHUCCKHIX [PEACTABICHHI
' ITonsTHe 00 OKCHIAX https://m.edso0.ru/7f41837c O BEIIECTBE U XMMUIECKOH PEAKIIMH, COOTBETCTBYIOMINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsL HAYKU M COCTABIISAIOLINX OCHOBY
29 Bonopon.Ilonsitue o 8 bubnmoreka [IOK JUTSI TOHUMAaHHUS CYIIHOCTH HayYHON KapTHHBI MUPa; PEICTaBICHHH
KHCJIOTaX U COJIAX https://m.eds00.ru/7f41837C 06 ocHOBHEIX 3aKOHOMEPHOCTSX PA3BUTHS TIPUPOIEI, B3aHMOCBA3AX
Boga. PacteopsL. Tonsitue Bu6mmorexa [JOK HEMOBEKa C MPHPOMHOH CPEIOF, O POIH XHMHH B MO3HAHHH ITHX
2.3 6 5 httos://m.edsoo ru/7f41837¢ 3aKOHOMEPHOCTEH; IO3HABATEIbHBIX MOTHBOB, HAIIPABIICHHBIX Ha
00 OCHOBAHMAX pS://m. : MOJIyYCHUE HOBBIX 3HAHHUM [0 XUMUH, HCOOXOAUMBIX IS
00BsICHEHHUsI HAOIIOIAEMBIX TIPOLIECCOB U SIBICHHUIA; TI03HABATEIIBHOM,
UHPOPMAIMOHHOM 1 YUTATEIbCKOM KYIbTYDPBI, B TOM YHCIIE
0 HaBBIKOB CAMOCTOSTELHOM PabOTHI ¢ YYEOHBIMHU TEKCTAMH,
CHOBHBIC KJIaCChI i i
94 HCOpAMIOCKIIX 1 Bu6morexa [JOK cnpaBoq(lggu J'I:ITC([_))aTypOI/I,e ﬂO((;TzHHEIMH TeeX};I;Ize:IC()ZMI/IeCpeSCTBaMI/I
. UHPOPMAIMOHHBIX TEXHOJIOTHIA; HUHT YEHHUIO U
) https://m.edsoo.ru/7f41837c D > MHATED e
COCIMHCHU U TMO3HaHUIO, JITFOOO3HATCIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
€aM000pa30BaHHIO, MPOSKTHON U HCCIICA0BATEIBCKON
JeATEBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHSI
00yueHuUs B ajbHEMIIEM;
Utoro no pazneny 30

Paspnean 3. Ilepunoanyeckuii 3axkon u Ilepuo

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
3.1 XUMUYECKUX DJIEMEHTOB
. . Menneneena.
Crtpoenue atoma

XHUMHUYEeCKas CBA3b.
32 OKHCINTENHLHO-
BOCCTaHOBHUTEIbHEIC
peakmuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

but6mmorekxa [{OK
https://m.edsoo.ru/7f41837c

AUYeCcKasi CHCTeMa XuMHYecKuX d1eMenToB /I. M. Mennesneesa. CTpoenne aToMoB. XUMHUYeCKast
cBsI3b. OKHCINTENIbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUT

IKOJOrN4eCKOro BOCIIMTAHMS dKOJIOTHYECKHU LeJIecO00pa3HOro
OTHOLICHHS K MPUPOJE KaK HCTOUYHHKY KU3HH HA 3eMIIe, OCHOBE €&
CYILECTBOBAHUS, TIOHMMaHUS IEHHOCTH 340POBOTO U GE30MaCHOT0

o0pa3za >KM3HH, OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY

(bU3MIECKOMY U IICUXUUECKOMY 3/10POBBIO, OCO3HAHUS LIEHHOCTH

coOJIto/ieHHs TIpaBuiI OE30I1aCHOT0 MOBEACHHS PU pabdoTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYallUsX, YIPOKAIOIIHUX 3JJ0POBBIO U
KHU3HH JII0JIeH; CITOCOOHOCTH MPUMEHATH 3HAHMUS, TT0JTydaeMble TIPH
U3YYCHUHN XUMUHU, TJI PEHICHUA 3a4a4, CBA3aHHBIX C Opr)Ka}OHIeﬁ
TIPUPOJTHOM CPEoii, TOBBILIECHHS YPOBHS SKOJIOTHUECKOH
KyJIbTYPBI, OCO3HAHUS INI00AJILHOTO XapaKTepa SKOJIOTHIECKIX
npoOJieM U ImyTeil nX pemeHus IIoCPeICTBOM METOJOB XUMHU;
9KOJIOTUYECKOTO MBIIIICHHUS, yMEHHSI PyKOBOJICTBOBATHCS UM B
MI03HABATEJILHOH, KOMMYHHUKATUBHOHN M COIIMAJIHOM MTPAKTHKE.
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Hroro no paznen 15 Enbmaorexa TOK
P y https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa IOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME
9 KIIACC
Ne  Hammenosaume pasnenos KoamyecTBo yacos .
pas 90P/1HOP BocnurarebHbId KOMIIOHEHT
nn M TeM NIporpaMMbI Bcero KpP IIP
Pa3zgea 1. BemmecTBO M XUMH4YeCKHe peakun
IToBTOpEHUE M BOCIIMTAHHE LICHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY
yriyGlieHne 3HaHmi Bubnmoreka LIOK KyJIbTYPHOMY, HCTOPHYECKOMY H HAYTHOMY HaCIe/HIO,
11 5 1 i MOHUMAHHS 3HAYCHUST XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
OCHOBHBIX Pa3/JeloB Kypca https://m.edso0o.ru/7f41a636 y y
00LIecTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOH HH(pOpMaLyei o
8 knacca HEPEIOBBIX JOCTHKEHUSX U OTKPHITHUAX MHPOBOM M OTCUECTBEHHOM
OCHOBHBIE XHMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE
1.2 3aKOHOMEPHOCTH 4 bubnunorexa LIOK MUpa ¥ 00LIECTBA; MPEICTABICHHUS O COLUATIBHBIX HOPMaX M
. https://m.edsoo.ru/7f41a636 HpaBUIIAX MEKIMYHOCTHBIX OTHOIIEHMI! B KOILIEKTUBE,
XUMHUYCCKUX PCAKIINH KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeI0BATENLCKOM, TBOPYECKOM M APYTHX BUAAX
JIESITETIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HO COBMECTHOM
DIEKTPOIUTHYECKAS JeATEeIbHOCTH MPY BHINOJHEHUH Y4eOHbBIX, MO3HABATENIBHBIX 3314,
JHCCOLHUAITHS Bu6miorexa IIOK BBITIOJTHEHHH XUMHYECKUX YKCIIEPUMEHTOB, CO3aHUH yIeOHBIX
13 8 1 1 . MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHIO U B3aHMOIIOMOIIIN B
XHWMHYECKHUE PEAKIUH B https://m.edso00.ru/7f41a636 o N _
nporecce 3Toil y4eOHON NeaTeIbHOCTH; TOTOBHOCTH OLICHHBATh
pacTBOpax CBOE MOBeJICHUE U IOCTYIKM CBOUX TOBAPHILEH ¢ mo3uuuu
HPaBCTBEHHBIX U MPABOBBIX HOPM C y4ETOM OCO3HAHUS
p P pM C yué
HOCJIEACTBUI NIOCTYIIKOB;
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
OO0m1as XxapakTepucTUKa 516 OK IK0JOrH4eCcKOro BOCIUTAHMS SKOJIOTUUECKHU LIeJIeCO000pa3HOro
2. 1 XUMHUUYECKUX DJIIEMEHTOB 4 1 https;//lmnel/ijosgiKri/];If4la636 OTHOIICHUS K MMPUPOJAC KaK UICTOYHUKY KU3HU Ha 3€Mﬂe, OCHOBE €€
VIIA-rpymimst. Tamorenst L. : CYILECTBOBAHUS, TOHMMAHHUS IEHHOCTH 340POBOTO U GE30MacHOr0
00pasa XH3HHU, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY
29 OO6mas xapakTepuCTHKa 6 bubnunorexa LIOK (hu3MUECKOMY M TICHXUYECKOMY 3710pPOBbIO, OCO3HAHMUS LIEHHOCTH
' XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/7f41a636 COOJIOICHHS ITPABUIT 6E30MACHOTO MOBENEHHUS IIPH paboTe C
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VIA-rpynmesl. Cepa u eé
COCTUHEHUS

OO01as xapakTepuCTHKa

BEIIECTBAMHU, a TAKXKE B CUTYALUSIX, YTPOXKAIOLUX 3I0POBBIO U

JKM3HH JII0/IeH; CIOCOOHOCTH MPUMEHSTh 3HaHUS, OJTydyaeMble TIpH

H3YYEHHUH XMMUU, JUIA PELICHUs 3a/1a4, CBA3aHHBIX C OKpY Karolei
MIPUPOJHOI CpeIoi, MOBBILICHHS YPOBHS IKOJIOTMUECKON

23 XHUMHYCCKHX 3JICMCHTOB 7 1 bubnuoreka L[OK KYJNbTYpBL,; IPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
. VA-rpyrmsL. Asor, https://m.edso0.ru/7f41a636 Pa3BUTHS PHUPOIBI, B3AHMOCBS3AX YeJIOBEKa C IIPUPOTHON Cpenoii,
dochop ¥ UX COCAUHEHUS 0 POJIM XMMUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;
TIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJIYyYEHHE HOBBIX
3HAHMH 110 XMMHUH, HEOOXOINMBIX 1T OOBSICHEHUS HAOII04aeMBIX
MIPOIIECCOB U SIBJIICHUI; MO3HABATEIBHOM, MHPOPMAITMOHHON 1
06 YUTATEIbCKON KyIbTYpPBI, B TOM YHCIIEC HABBIKOB CAMOCTOSITEILHOM
1ast XapakTepHCTHKA paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH,
24 XUMUYIECKHX SJIEMECHTOB 8 1 2 bubmoreka [IOK JOCTYTIHBIMH TEXHUIECKUMHE CPENCTBAME HH(POPMAIMOHHBIX
IVA-rpynmel. Yriaepon u https://m.edsoo.ru/7f41a636 TEXHOJIOTHIT; HHTepeca K 00YUYEHHIO U [O3HAHUIO,
erMHI/Iﬁ U UX COCIUHCHUIA JIIO603HaTeJII>HOCTI/I, TOTOBHOCTHU U CIIOCOOHOCTH K
camMo00pa30BaHuUIO, IPOSKTHOM U MCCIIeI0BATENbCKOI
JIeSITEIIbHOCTH, K 0CO3HAaHHOMY BBIOOPY HalpaBICHHOCTH U YPOBHS
00yJeHUsI B JalbHEHIIEM;
Utoro no pazneny 25
Pa3nes 3. MeTa/liibl M X COCAMHEHUS
31 OO0wume cBoiicTBa 4 Bubmmoreka [IOK IKOJIOrH4€eCKOT0 BOCIIMTAHUS dKOJIOTHYECKH 11€1eC000pa3HOro
' METALIOR https://m.eds00.ru/7f41a636 OTHOILIEHHMSI K MPUPO/IE KaK UCTOUHHKY JKU3HH Ha 3eMile, OCHOBE e&
CYIIECTBOBAHUS, IOHUMaHHS LIEGHHOCTH 3/I0pPOBOTO M O€3011aCHOTO
00pa3za >KH3HH, OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY
(GU3UIECKOMY U IICUXUYECKOMY 3/10pOBBIO, OCO3HAHUS IEHHOCTH
. co0JToIeHNs TIpaBmII OE30IIACHOTO MTOBEACHHS IPH padoTe ¢
39 Baxueiinme MeTanib u 16 1 2 bubnunorexa LIOK BEILECTBAMH, 4 TAKXKE B CUTYAlUSX, YTPOKAIOIIUX 30POBbIO U
HUX COCIUHECHUSA https://m.edso0.ru/7f41a636 JKU3HH JIFO/ICH; CTIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOITyYaeMbIe TIPH
N3yYSHUH XUMUH, JUTS PEIICHHS 3a/1a4, CBA3aHHBIX C OKPYKaIOIIeH
IIPUPOJHON CPENIOH, NOBBILLIEHUS YPOBHS 3KOJOTNYECKOU
KYJIBTYPBI,
Hroro no paznery 20
Paznea 4. Xumus 1 oKpysKamomas cpeaa
IKO0JIOTHIeCKOT0 BOCIIMTAHUS 3KOJIOTHYECKH 11€1eC000pa3HOTro
a1 BemectBa u maTepuansl B 3 bubmuoreka [JOK OTHOIIIEHHMS K MPUPO/IE KaK NCTOUYHHKY >KU3HH Ha 3eMile, OCHOBE eé

KH3HHU 4YCJIOBCKaA

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

CyIIeCTBOBAHMSA, IOHNMAaHHUS [IEHHOCTH 3/I0pPOBOTO M 6€3011acHOTO
o0pasa XKHU3HH, OTBETCTBEHHOT'O OTHOLICHHUS K COOCTBEHHOMY
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(hu3MUECKOMY U TICHXUYECKOMY 37I0pPOBbIO, OCO3HAHHUS LIEHHOCTH
co0moe N paBuil 0e30MacCHOro MOBEJEHNU IIpH paboTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYALUSIX, YTPOXKAIOLUX 3A0POBBIO U
JKM3HH JII0/IeH; CIOCOOHOCTH MPUMEHSTh 3HaHUS, OJTydyaeMble TIpH
H3YYEHHUH XMMUU, JUIA PELICHUs 3a/1a4, CBA3aHHBIX C OKpY Karolei
MIPUPOAHON CpeAOH, IOBBIIEHNS YPOBHS SKOJIOTHUECKOM

KYJIBTYDBI,
Wroro no pazneny 3
PesepBHOE BpeMs 3 butmmoreka LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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