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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XumMuH Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus COCTABICHA HA OCHOBE TPEOOBaHMIA K pe3yaIbTaTaM OCBOSHUS OCHOBHOW 00pa30BaTeNbHON
IporpamMMbl OCHOBHOT'O 00111ero obpaszoBanus, npeacrabieHHbx B DI'OC OO0, a Takke Ha ocHOBE (henepaybHOM pabouel MpOorpaMMbl BOCITUTAHUS H C
y4€TOM KOHLIETIMH MIPEToIaBaHusl yueOHOTo npenMeTa « XuMus» B 00pa3oBaTesIbHBIX opranu3anusax Poccuiickoit dexepanuu.

[Iporpamma mo xuMuu Ja€T MpeCTaBlICHUE O LEIX, o0mel cTpaTernu oOydeHHs, BOCHUTAHUS U Pa3BUTHA OOYYAIOLIMXCS CPEACTBAMU Y4€OHOTO
npeaMeTa, yCTaHaBJIMBaeT 00s13aTeIbHOE TPEIMETHOE CO/IepKaHue, IPeIyCMaTpUBAET pacipele]ieHHe ero Mo KjaccaM U CTPYKTYPUpPOBaHUE MO pa3jieiaM U
TEMaM HIpPOrpaMMbl 110 XHUMHUH, OINPEAEISAET KOJIWYECTBEHHBIE M KAUECTBEHHBIE XapaKTEPUCTHKU COJEP)KAHUSA, PEKOMEH]YEMYIO I10CJIE0BATEIbHOCTD
U3YYEHUS XMUMHUU C Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4e€OHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW O0y4aroIMXcs,
orpezessieT BO3MOKHOCTH MIPEAMETa JJIs peaiu3alun TpeOoBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOT'O
oOmiero oOpa3oBaHMs, a TaKke TpeOOBaHWUN K pe3yibTaTaM OOy4YeHHUS XMMHHM HAa YPOBHE LieJieil M3yueHHus MpeJMeTa W OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJICPIKAHMUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOH U151 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUArOIIErocsi, €ro MpeICTaBICHN 0 MaTepHAIbHOM €IMHCTBE MHpPA, BaXKH YIO
PO UrparoT GOpMHUPYEMbIE XUMHEH TPEACTABICHHS O B3aNMOIPEBPALICHUSX SHEPTUH U 00 BOJIOIMH BEHIECTB B IPUPOJIE, O MyTAX PEIICHHs TII00aTbHBIX
po0JieM yCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPEBOM, SHEPreTUUECKON, TUIIIEBON M SKOJOTHYECKON 06e301acHOCTH, TPOOIIEeM 3JpaBOOXPaHECHHUSL.
N3yuenune xumuu:

CIOCOOCTBYET peau3ali BO3MOKHOCTEH JUIsl CaMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPbI IHYHOCTH, €€ 001Iel 1 (PyHKIIMOHATIEHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJd B (I)OpMPIpOBaHI/Ie MBIINJICHUA U TBOPYCCKUX CIIOCOOHOCTEH 06yqa10u1nxc;1, HaBBIKOB HUX CaMOCTOSTEIIbHOM yqe6H0171 ACATCIIBHOCTH,
OKCIICPUMCHTAJIBHBIX U UCCIICIOBATCIIbLCKUX YMCHHﬁ, HeO6XOI[I/IMBIX KakK B IIOBCETHEBHOM KHU3HH, TaK U B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

3HAKOMUT CO CH@LIPI(i)HKOfI HAaYyYHOI'O MBIIUJICHUS, 3aKJIaAbIBACT OCHOBBLI HEJIOCTHOI'O B3TJIAAa Ha COAWUHCTBO IIPUPOABI W YCJIOBCKA, SABJIACTCA
OTBETCTBCHHBLIM 9TaroM
B q)OpMI/IpOBaHI/II/I eCTCCTBeHHO'Hay‘IHOﬁ T'paMOTHOCTHU 06y‘IaIOH_[I/IXC$I;

CrocoOCTBYeT (HOPMUPOBAHHMIO IEHHOCTHOTO OTHOLICHHMSI K €CTECTBEHHO-HAyYHBIM 3HAHMAM, K HPUPOJE, K YelOBEeKY, BHOCHT CBOM BKJIaJ B
JKOJIOTHYecKoe 00pa3oBaHue 00ydaroIuXcsl.

JlanHble HampaBieHHMs B OOy4YE€HHUM XUMHH OOECIEUUBAIOTCS CHEUM(PHUKON coliep)kaHus y4eOHOro IMpeaMeTa, KOTOPHIN SBISETCS Melarorudyecku
aJIaNTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAYKH XUMHUH Ha ONPEIeIEHHOM 3Tane e€ pa3BUTHUS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHus OPUEHTHPOBAH Ha OCBOEHUE OO0YYarOIIMMUCS CUCTEMBbI MEPBOHAYATBHBIX MOHATHI XUMUH,
OCHOB HEOPraHMYECKON XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITUN OPraHUYECKOU XUMUHU.

CrtpyKTypa coaepKaHHsl MPOTPaMMBI MO0 XMUMHUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOro moaxojaa k e€ m3ydeHuto. CojaepikaHue CKIIQJBIBACTCS W3
CUCTEMBI TIOHSATHI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI MOHSATUH O XUMHYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHU30BAHBI TI0
MPUHIINITY [TOCJIEOBATENIbHOTO Pa3BUTHI 3HAHHUM Ha OCHOBE TEOPETUUYECKUX MPECTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— Ilepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMMUHU;
— YUCHUA O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3MH,

— MpeAcTaBiICHUN 00 AIEKTPOJUTHUCCKON AUCCOIMAIIMH BEIIECTB B pacTBOpax.

TeOpeTI/I‘IGCKI/IC SHAHUA paCcCMAaTpHUBAOTCA HAa OCHOBC SMIIMPUYCCKH ITOJTYUCHHBIX U OCMBICJICHHBIX q)aKTOB, Pa3sBUBAOTCA TOCICAOBATCIBHO OT OJAHOI'O
YPOBHA K APYroOMYy, BBIIIOJIHIAA Q)YHKHI/II/I 00BACHEHNS U IIPOrHO3UPOBaAHUSA CBOfICTB, CTPOCHUSA U BO3MOXKHOCTEH IMPAKTUYCCKOro NPUMCHCHUS U ITOJIYUYCHUA
HN3Yy4aCMbIX BCHICCTB.

OcBoeHue nporpamMmsl 110 XUMHUHU CHOCO6CTByeT q)OpMI/IpOBaHI/IIO IpeACTaBJIICHUSA O XUMHYECKOMN COCTaBJ'IHI-OH_[eI\/’I Haquoﬁ KapTUHBI MUpa B JIOTUKE ee
CHCTEMHOM npupoabl, HEHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHUIO U METO/JaM ITIO3HAHUS B HAYKC. I/ISyIIGHI/Ie XUMHHU ITPOUCXOAUT C TPHUBJICYCHHUCM 3HAHUI
N3 paHCC N3YUCHHBIX y‘{e6HLIX npeaAMCETOB: «Opr)KaIOH_[I/II\/'I MUp», «buomnorus. 5—7 kimaccel» U «Pu3nka. 7 Kiacc.

[Tpu u3yyeHNH XUMHUU TPOUCXOAUT (POPMHUpPOBAHNE 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK O0JIAaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, IPAKTHUECKO I
JIeSATeTLHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. 3a/1adya y4eOHOr0 TIpeIMEeTa COCTOUT B (DOPMUPOBAHUHU CUCTEMBI XUMUYECKUX
3HAHUN — BaXHEHIINUX (PAKTOB, MOHATHIH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUI, JOCTYIHBIX 00001IEHUI MHPOBO33PEHUECKOTO XapaKkTepa, A3bIka HAyKH, B
MpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TP U3yYEHUHU BEIIECTB U XUMUYECKUX PEaKInii, B OPMUPOBAHUYU U PA3BUTHUH IMO3HABATEIIHLHBIX YMEHUHN U UX
NPUMEHEHUN B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEeNOBATENbCKON JEeSTENbHOCTH, OCBOCHHMH MpaBWi 0€30MacHOro oOpallleHHsl C BEIIeCTBAMU B
MTOBCETHEBHON JKU3HH.

[Tpu n3ydeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUEHHE TPUOOPETH TaKUe LEH, KaK:

—(bOpMI/IpOBaHI/IG HUHTCJUICKTYAJIbHO paBBI/ITOﬁ JIMYHOCTH, TOTOBOM K caMoo6pa30BaHmo, COTPYAHUYCCTBY, CAMOCTOATCIIBHOMY HPHUHATUIO peI_HCHI/II\/'I,
CIIOCOOHOI alallTUPOBATHCA K 6LICTpO MCHAOIINUMCA YCIIOBUSM KU3HU;



—HAIpaBJICHHOCTb 06yqu1/I${ Ha CUCTEMATHYCCKOC npn06meHHe 06yqa}onmxc;{ K CAaMOCTOSATCIbHOM IT03HABATEIIFHOM ACATCIIBHOCTH, HAYYHBIM MCTO JaM
IIO3HaHUA, (bOpMI/IPYI-OH_[I/IM MOTHUBAIIUIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

—o0ecrieueHue YCHOBHﬁ, CHOCO6CTBYI-OI_HI/IX HpI/IO6peTeHI/IIO O6yLIaIOH_[I/IMI/ICH OIIbITa pa3HOO6p83HOﬁ JACATCIIbHOCTH, ITO3HAHUA M CaMOIIO3HAHMAA,
KJIFOYECBbBIX HABBIKOB (KJIIO‘-IGBBIX KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JCATCIBHOCTHU,

— opmupoBanue o00mEel (GyHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOH T'pPaMOTHOCTH, B TOM YHCJIE YMCHHA OOBSCHSAThL W OIICHUBATH SIBIICHUS
OKPY’KAIOIIET0 MHPA, UCTIONB3YSl 3HAHUS W OIBIT, MOJYYCHHBIC TIPU U3YyYCHUH XUMHU, IPUMEHSITh UX MPH PEHICHUH MPoOJIeM B MOBCEIHEBHON KXU3HU U

pr,HOBOfI JCATCIIBHOCTH,

—(dopMupoBaHHE Yy OOYHYAIOUIMXCS I'YMAHHUCTUYECKMX OTHOILEHHWH, MOHMMaHUS LEHHOCTH XMMHYECKHUX 3HAHUM A BBIPAOOTKH SKOJIOTHYECKU
11€J1€CO000Pa3HOr0 MOBEACHUSI B OBITY U TPYJIOBOU JAESITEILHOCTU B LIESX COXPAHEHUS CBOETO 37J0POBbS U OKPYXKAIOUIEH PUPOIHON CPEIbL;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIHHTAaHHIO Ha OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGIIS U HAIPABICHHOCTH AabHEHIIET0 00ydeHMsI.

O01m1ee yrcIo 4YacoB, OTBENEHHBIX I N3YUEHHS] XUMHUH HA YPOBHE OCHOBHOTO 00111eT0 0Opa3oBanus, cocrapiseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEZIETIO).

COJEPKAHUE OBYYEHUA
8 KJIACC
IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUSA

[Ipenmer xumun. Ponb XuMuM B )KM3HU YeloBeKa. XUMHUsS B cucTteMe HayK. Tena u BemiectBa. dusnueckne cBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE
BeniecTB. [loHsATHE 0 MeTOAaxX Mo3HaHUs B XUMuUU. UncThle BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI 1 MOJIEKYJTbI. XUMHUYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMHUECKHUX JIEMEHTOB. [IpoCcThie 1 clio’KHBIE BEIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAsh aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 40151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KoauuecTtBo BellecTBa. Mojib. MOJ'I}IpHa}I macca. BzauMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWHUIL] BCIICCTBA. Pacuétel o (I)OpMYJ'IaM
XUMHYECKUX COCIUHECHUI.



®u3nyecKkue M XUMHUYECKHE SBJICHUA. XUMHUYECKas peakius U €€ MNpU3HaKh. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XHMHUYECKUE YpaBHEHUS.
Knaccudukanus XUMHUYECKHX PEeaKIuid (COSTUHEHUS, Pa3JI0KEHUS, 3aMEIIIeHUsI, 00MEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBuiiaMu paboThl B J1abopaTopuu U mpuéMaMu oOpalieHus ¢ J1adopaTOpHbIM 000pYyIOBaHHEM, U3yUYEeHUE U
onucanue (U3NIECKUX CBOWCTB 0Opa3[0B HEOPraHMYECKUX BEIIECTB, HaOmrogeHue (u3nyeckux (IUIaBJICHHE BOCKA, TasHHUE JIbJa, PaCTHpAaHHE caxapa B
CTYIIKE, KUTIEHUE U KOHJICHCAIIMs BOJbl) U XUMUYECKHUX (FOPEHUE CBEYH, IPOKaIMBaHUE MEAHOW MPOBOJIOKH, B3aUMOICHCTBHE Mella C KUCIOTOM) SIBICHUH,
HaOJI0IeHNEe M ONMHUCAHWE NPU3HAKOB MPOTEKaHWS XUMHUYECKUX peaKkmuid (pa3joXKeHHe caxapa, B3aMMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwus,
paznoxenue runpokcuna meau (1) mpu marpeBanuu, B3aumozeicTBue xeine3a ¢ pactBopoMm coiu menu (II), uzydenue cnocoOoB paszzeneHus cmeceil: ¢
MIOMOIIIFI0 MarHuTa, (puiIbTpOBaHWE, BHITAPUBAHME, JAUCTHIULINSA, XpoMaTorpadus, MpOBEICHUE OYUCTKH MOBAPEHHON COM, HAOJIOJCHUE W ONMHCAHHE
pE3yJIbTATOB MPOBEICHHUS ONbITA, UIUTFOCTPUPYIOILIETO 3aKOH COXPAHEHHUsI MacChl, CO3/IaHUE MOJIENIeH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxkueiilue npeacTraBuTe/ M HEOPraHNYECKUX BellleCTB
Boznyx — cmech razos. CocraB Bo3ayxa. Kucmopo — anmemMeHT u mpoctoe BeniecTBo. HaxoxkieHne Kucaopoaa B Ipupoie, Gu3n4eckue 1 XUMUIeCKHe
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl MOMYYeHHsS] KUCIOpoJa B Jab0opaTopuu U MPOMBINUIEHHOCTH. KpyroBopor

Kkuciopoza B npupoje. O30H — autoTponHas MoAnGHUKaNNs KHCIOPOa.

TernoBoit 3pPexT XUMUUECKOIN peaklK, TEPMOXUMHUECKHE YPABHEHHUSI, K30~ U SHJIOTEPMUYECKHE peaklMU. TOIIMBO: yrojib U METaH. 3arps3HeHHe
BO3/1yXa, YCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pyleHHe 030HOBOTO CJIOSL.

Bonopon —sneMeHT u nmpoctoe BerecTBo. HaxoxaeHue Boopo/ia B mpupoje, Gu3ndecKue 1 XUMHUIeCKHe CBOWCTBA, TPUMEHEHHE, CITIOCOOBI MOTYYECHHUS.
Kucnots! u comnn.

MonsipHblil 00bEM ra3oB. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHHSIM.
®dusnueckue cBorcTBa BoAbl. Boxa kxak pacrBopurens. PacTBopbl. HachlllleHHBIC M HEHACBIIICHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILECTB B BOJE.
MaccoBas 105151 BEIECTBa B pacTBOpe. XUMUYECKHE cBoWcTBa BOAbl. OcHOBaHUA. Ponp pacTBOpOB B NMpHpOJE U B KU3HU YesloBeKa. KpyroBopoT BOnbI B

npupone. 3an$I3HCHI/IC IMPUPOJHBIX BO/. OxpaHa N OUYUCTKA IMPUPOJHBIX BOA.

Knaccudpukanus neopranmueckux coeanHeHuid. Oxcuapl. Kiaccudukanus okcuaos: coneoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HeconeoOpaszyromue. HoMeHnknatypa okcuoB. dusndeckne 1 XUMUYECKUE CBOWCTBA OKCHIOB. [loydeHne okcumos.

OcHoBanwus. Knaccudukanys ocCHOBaHUH: MIETOYM U HEPACTBOPUMEBIE OCHOBaHMs. HomeHknatypa ocHoBaHuil. Du3nueckue 1 XUMUYECKHE CBOHCTBA
ocHoBaHM. [TonyueHne oCHOBaHUM.



Kucnotel. Kmaccudukanms kucnor. Homenknarypa kuciot. usnyeckne u XUuMUYECKUe CBOMCTBA KUCOT. Psan akruBHOCTH MeTaioB H. H. bekerosa.
[Tonyuyenue kucior.

Comu. Homenknatypa cosieil. @u3znueckue 1 XuMuueckue cBoiicta cosei. [lomydenue coneil.
['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPTraHUUECKUX COCAMHEHUH.
Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeieJIeHHE COJIepKaHus KUCIOpoa B BO3AyXe, MOJyuyeHre, CoOOupaHue, paclio3HaBaHUe U U3y4eHHe CBOICTB KHCI0pOo/1a, HAOII0ACHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOIAOM U YCIIOBUS BOSHUKHOBEHHUS U MPEKpallleHus ropeHus (moxapa), O3HaKOMIIEHUE ¢ 00pa3aMi OKCUIOB U OMKCaHUE
WX CBOKMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB BOJI0pOia (TopeHue), B3auMoieicTBrE Boopoaa ¢ okcuaom menu (II) (Bo3moxkHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), HAOI0IeHIE 00Pa310B BEUIECTB KOJIMUYECTBOM | MOJIb, MCCIIEIOBAaHHE OCOOCHHOCTEH PacTBOPEHHS BELIECTB C PA3TUYHON
pPacTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOBI C METAJUIAMH (HATPUEM U
KaJbIueM) (BO3MOXKHO UCIIOJIb30BAHKE BHIEOMATEPHAIIOB), HCCIIEI0BaHNE 00pa31l0B HEOPTraHMUECKUX BEIIECTB PA3IMUHBIX KIIACCOB, HAOIIOICHUE U3MEHEHHUSI
OKpPAaCKH MHAMKATOPOB B pacTBOpax KUCIJIOT U LIefloueH, u3yueHue B3aumosieiictBus okcuaa meau (1) ¢ pacrBopom cepHoit KMCIIOTHI, KUCIOT ¢ METaJlllaMH,
peakiuil HelTpaau3auy, MoJy4eHre HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJIHOTO METalsla PYTUM U3 PacTBOPA COJIM, PEIICHUE IKCIIEPUMEHTATbHBIX
3a/1a4 110 TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COCIUHEHUI.

Ilepuoauuecknii 3akon u Ilepuoauyeckass cucrema xumudeckux djemMeHToB JI. . MenaeneeBa. Ctpoenue aToMoB. XUMHUYECKAs CBA3b.
OxHcIUTEeIbHO-BOCCTAHOBHUTE/IbHbIC PeAKIIUA

HepBLIe MOIIBITKH KJ'IaCCI/I(i)I/IKaL[I/II/I XUMHYECKHUX 2JIeMeHTOB. [loHsaTHE O rpyniax CXOJHbIX 3JICMCHTOB (IHCHO‘IHBIC 1 MCJIOYHO3EMCEJIIbHBIC MECTAJIJIbI,
TaJIOrCHbI, MHCPTHHBIC FEBLI). 9J'IeMeHTBI, KOTOPELIC O6p83y10T an)OTeprIe OKCHUABI U TUAPOKCUIBI.

[Tepuoanueckuii 3akoH. [leprogudeckas cuctema xumuueckux snemeHToB [[. U. MenneneeBa. KopoTkonepuoanas u JIMHHONEPUOAHAS (OPMBI
[Tepronnueckoit cucrembl xumuyeckux 3yemMeHToB . 1. Menneneea. [lepuoast u rpynmnbl. @U3HUEeCKUil CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U

T'pYHIIBI 3JICMCHTA.

Crpoenne aromoB. CoctaB aroMHbIX sjep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000J0YEeK aTOMOB MEpBBIX 20 XMMUYECKHX HJIEMEHTOB
ITepnonnueckoii cucrems! JI. 1. MenneneeBa. XapakTepuCcTHKa XUMAYECKOTO AJIEMEHTA 10 €ro MnojokeHuro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I HN3MCHCHUS paJnuyCa aTOMOB XUMHUYCCKUX 3JIEMCHTOB, METATINIMUYCCKHUX U HEMETAITINIMYCCKUX CBOMCTB 110 TpynmnaMm v nepruogam.

3HaueHue HCpI/IOI[I/I‘-ICCKOFO 3aKOHa 1 HCpHOI{H‘-IGCKOﬁ CUCTCMbI XUMHUYCCKUX 3JICMCHTOB IUISA pa3BUTUSA HAYKH U ITPAKTUKHU. I[ H. MenpneneeB — y‘-IéHBIﬁ
U IpaXJJaHUH.



Xumnueckas cBs3b. KoBaseHTHas (IOJIspHAs U HEMOJISIPHAs) CBA3b. DIEKTPOOTPULIATEIbHOCTh XUMUUECKUX IEMEHTOB. MIOHHasI CBA3b.
Crenenb okucneHus. OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE peakliuu. [Iporecchl okucieHus 1 BoccTaHOBICHUsL. OKUCINTENN U BOCCTAHOBUTEIH.
Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3IoB BEIIECTB METAIIOB M HEMETAJUIOB, B3aMMOJICHCTBIE THIPOKCH/IA IIMHKA C PACTBOPAMU KHUCIIOT U IIEI0YCH, POBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKUuil (TOpEeHUE, pEakuu Pa3IoKeHUs, COSTUHEHNU).

Meosiwcnpeomemmnle ceasu

Peaﬂmaunﬂ MCKIIPCIMETHBIX CBsI3EH IIpyu U3YUYCHUU XUMHU B 8 Kkiacce OCYHICCTBIIACTCA 4CPE3 HCIIOJIb30BAHUE KakK O6IIII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTI/Iﬁ, TaK 1 HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC ITOHATHS: Hay‘IHBIﬁ (I)aKT, T'uI1oTe3a, T¢opusd, 3aKOH, aHaJIn3, CUHTC3, KJ'IaCCI/I(bI/IKaLII/IH, INCPUOAUIHOCTD, Ha6J'IIOI[eHI/Ie,
OKCIICPUMCHT, MOJACIIUPOBAHUC, UBMCPCHUC, MOCIIb, SIBJICHUC.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHI 3apsil, BEIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, ((U3NYECKUE BETMYNHBI, €IUHUIIBI H3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TIOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOININBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeECKasi peaKkIust

[lepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumudeckux snementoB JI. M. MenzneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHH
CBOWCTB XMMHMYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KalUs, KAIbLUA U UX COSAMHEHHUI B COOTBETCTBHHU C MOJIOKEHUEM 31eMeHTOoB B [lepuoanueckoit

CUCTEME U CTPOCHUCM UX AaTOMOB.

Crpoenue BelecTBa: BUJIbl XUMUYECKOH CBSI3U. THIIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATUINYECKON PEIIETKH
Y BUJIa XUMUYECKOH CBSI3HU.



KJ'IaCCI/I(bI/IKaHI/IH N HOMCHKJIaTypa HCOPraHM4CCKUX BCIICCTB. XuUMHU4YecKre CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HEOPTaHNMYCCKUX
COGI[HHGHHfl, FCHCTUYCCKAs CBA3b HCOPraHMUCCKHUX BCHICCTB.

Knaccudukanus XuMUYECKUX PeaKkIMi 10 pa3IMuHbIM MTPU3HAKaM (IO YUCIYy M COCTAaBY yYacCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY P QEKTY,
[0 W3MEHEHHIO CTENEHEeW OKHCICHHS XUMHUYECKHX JJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaau3aTopa). JK30- U IHIOTEPMUYECKHE PEAKIIHNH,
TEPMOXMMHUYECKHE YPABHEHUS.

[TonsTue o CKOpPOCTH XAMHAYECKON pPCaKknuu. [Tonstre 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX pCAKIIUAX. IToHsiTHHE O TOMOT'€HHBIX U réTCpOrcHHbIX
pCaKkuigX. ITonsTue o karanuse. IloHsATHE 0 XUMHYECKOM PpaBHOBCCHUMU. (DaKTOpBI, BJIMAOIIKUC HA CKOPOCTH XHUMHYCCKOMN PCaKkru U IMOJIOKCHUC XUMHNYCCKOT'O
paBHOBECHUA.

OKUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKuuu, 3J'IeKTp0HHLII71 0ajJaHC OKHCIHMTEIBHO-BOCCTAHOBUTEILHOMN pCaKIuu. CocraBieHue ypaBHeHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C UCIIOJIb30BAHUEM MCTO/Jia 3JICKTPOHHOI'O OajaHca.

Teopust 3IEKTPOTUTUUECKON JUCCOLUALIMU. DJICKTPOJIUTHI U HEAJIEKTPOJIUThl. KaTHOHBI, aHHOHBI. MexaHu3M JUCCOLMAIlMK BEIIECTB C pa3InYHbIMU
BUJIAMHU XUMUYECKOU cBs3U. CTeneHpb aucconuanui. CYIBHBIE U c1a0bIe SJICKTPOIIHTHI.

Peakiiuu nonHoro oomMeHa. Y ciioBus MPOTEKaHUS PEaKii HOHHOTO 0OMEHa, TIOJIHBIE M COKPAIIEHHBIC MOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCTIOT,
OCHOBaHUH U cOJIeH B CBETE MPECTABICHUN 00 AJIEKTPOIUTUUECKON Arccoruaiii. KauecTBeHHbIe peakiuy Ha HOHbI. [[oHATHE O THIPOIN3e COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIETSIMU KPUCTAJUIMUECKUX PEMIETOK HEOPraHUYECKUX BELIECTB — METAJUIOB U HEMETAJLIOB (rpaduTta u anMasa), CI0KHBIX BEIIECTB
(xJI0pUIa HATPHsL ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakIMy OT BO3JIeHCTBUS pa3InYHbIX (JaKTOPOB, HCCIIEA0OBAHUE HJIEKTPOIIPOBOIHOCTH
pacTBOpOB BELIECTB, IPOLECCA AUCCOLUMAIMM KHUCIOT, IIEeIoYeil M cojeil (BO3MOXKHO HCIIOJIIB30BAaHUE BHUAEO MAaTEpUANIOB), IMPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX TPU3HAKU TPOTEKAaHUs peakuuil HOHHOro oOMeHa (oOpa3oBaHHME OcCaJKa, BBIJENIEHHE Tra3a, OOpa3oBaHME BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIMNX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiiuu pa3yiosKeHUs, COETUHEHHS ), PaCIIO3HaBaHNE HEOPTaHUYECKUX
BELIECTB C NOMOLIbIO0 KAYECTBEHHBIX PEAaKLUI HA HOHBI, PELIEHUE DKCIIEPUMEHTAIIBHBIX 3aad.

HeMeTa/jibl 1 UX COeIMHEHUA

OOm1ast xapakTeprcTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTeNeHn oKucieHus. CTpoeHue u pU3NUECKue CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOTEHOB. XMMHYECKHE CBOMCTBA Ha IMPHUMEpE XJIOpa (B3aUMOJIEHCTBUE C METallIaMU, HEMETaJlllaMH, Ienaodamu). Xsoposoaopon. CosnsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IMOJYy4YEHUE, NpUMEHEeHHue. [[elicTBHe Xjopa M XJIOpPOBOJOPOJA HAa OPraHM3M 4elIOBeKa. BakHellme XJIOpUAbl U HUX
HAaXOJICHUE B IIPUPOJIE.



OO6mas xapaktepuctuka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapakTepHbIE CTeneHU okuciieHus. CTpoeHue W (PU3HUEeCKue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CePbl. AJIOTPOITHBIE MOIU(PUKALIUN KHCIIOPOIa U cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOSHUE,
buznueckue u xumuueckue cBorncTBa. OKCHIBI Cephl KaK MPEeACTaBUTEIHN KUCIOTHBIX OKCUA0B. CepHasi KHUCIoTa, pU3ndeckre 1 XuMUYecKue CBOMCTBa (00miue
KaK MpEICTaBUTENS Kiacca KUCIOT U crienupuueckue). XuMHUUECKUe PEeaklny, JISXKAIHEe B OCHOBE MMPOMBIIUIEHHOTO CII0c00a MOJyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucioThl. Cold CEpHON KHUCIOTHI, KayecTBEHHAs peakuus Ha cyinbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHUN B MPHUPOJIE.
XUMHYECKOE 3arpsI3HEHHUE OKPYKAIOLIEH Cpeibl COSTUHEHUSMHU CePbI (KUCIOTHBIC 10K AH, 3arPsI3HEHNE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MTPEI0TBPAILICHHUS.

OOmias XxapakTepucTuka 3eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIEHH OKUCICHHS. A30T, paclpoCTpaHEHHE B
npupoze, pusnyeckre u XuMuueckre cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero pu3ndecKue 1 XMMUIeCKHEe CBOWCTBA, MOIy4YEeHU e U TPUMEHEHHE.
Conu amMmMoHHMsI, UX (U3MUYECKUE M XUMHYECKHE CBOWCTBaA, NpuUMeHeHue. KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas KUCIOTa, e€ IoJydeHHe,
¢u3nUeckre 1 XUMHYECKUE CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kilacca KUCIIOT U crienupudeckre). Mcrnonp30BaHe HUTPATOB U COJICH aMMOHUS B KAUeCTBE
MHHEpaIbHBIX yI0OpeHU. XUMHYECKOEe 3arpsi3HCHUE OKPYKAIOLIeH Cpelbl COCAMHEHUSIMH a30Ta (KHCIOTHBIC JOXKIH, 3arpsA3HCHHE BO3[yXa, MOYBBI U
B010EMOB). Docdop, armuoTponHbie MoguduKamu Gochopa, puzndeckne u xumuaeckue cBoiictsa. Okenn hocdopa (V) u pochopHas kuciora, hpuzndeckue
¥ XMMHYECKUE CBOICTBa, monyueHue. Vcmnosap3oBanue pocdaroB B Ka4eCTBE MUHEPATIBbHBIX YI0OPEHH.

OO6mas xapaktepuctuka 3meMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBbIE CTENEHH OKHUCICHUSA. YTIEpO, aJUIOTPOIHBIC
Mo i (pHUKAIAH, paCIPOCTPaHEHUE B TIPUPOJIe, GPU3HUECKUE U XUMUYECKHE CBOMCTBA. AncopOius. KpyroBopor yriiepona B nmpupojae. OKCUIBI yriepoaa, ux
dbusznyeckne U XMMHYECKHUE CBOWMCTBA, IEWCTBUE HA KMBBIE OPTaHU3MBI, MMOITYYEHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa riio6ansHOro MOTEIUICHUS KIIMMaTa, ITAPHUKOBBIN 3 ekT. YrompHas KHCI0Ta U €€ COoJn, MX (PU3UIecKre U XUMUIECKHIE CBOKCTBA,
noilyueHue u nmpuMmeHenue. KauecTBeHHas peakiusi Ha KapOoHaT-HOHBI. Mcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MIPOMBIIIJIEHHOCTH U CEIbCKOM
XO3STUCTBE.

[lepBoHauanbHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, TJINLEPHH, YKCYCHas
kuciota). IlpuponHble UCTOYHHKHM YII€BOJOPOAOB (Yrosib, MPUPOIHBIA ra3, He(Th), MPOAYKTHl HUX IepepadoTku (OeH3MH), UX pPOib B OBITY U
IPOMBIIITIEHHOCTH. [IoHsATHE 0 OHOJIOTMYECKH Ba)KHBIX BEILECTBAX: KUpaX, OelKax, yriaeBoJax — U UX POJM B J)KU3HHU uyeloBeka. MaTepHaibHOE eIMHCTBO
OpraHMYECKUX M HEOPTaHUYECKUX COCIUHEHUH.

Kpemuuii, ero pusnyeckue 1 XuMHU4ECKHe CBONCTBA, MOIy4YeHHe U npumeHenne. CoeMHeHns KpeMHus B mpupoje. Oouue npeacrabieHus 00 okcuie
kpemuus (IV) u kpemuueBoit kucnore. CUIMKATBI, UX HCIOIB30BAaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHele cTpouTeNbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobieMbr 6€30macHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm
HN3YUCHUEC 06pa3u013 HEOPraHn4€CKNX BCHICCTB, CBOMCTB COJISTHOM KHCJIOTBI, MPOBECACHUC KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'II-O)IeHI/Ie

IMPU3HAKOB HX IIPOTCKaHHWsA, OIIBITBI, OTPAXAIOIIUC (bHSI/I'—IeCKI/Ie W XHMHYCECKHE CBOMCTBA TaJOT€HOB U HX COG}II/IHGHI/Iﬁ (BOSMO)KHO HUCITIOJIb30BaHHUEC
BI/I,[[GOMaTepI/IaJ'IOB), O3HAKOMJICHHUC C O6p8.3LIaMI/I XJIOpUA0B (FaJlOFeHI/IILOB), O3HAKOMJICHHC C o6pa3uaM1/1 CCPbI U eé COCOAUHCHUAMU (BOSMO)KHO HUCIIOJIB30BaAHHUEC



BUICOMATEPHAJIOB), HAOIIOIEHHE TIpoIiecca OOYTIIMBaHMs caxapa MO ICHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI, H3yYeHUE XUMHUYECKUX CBOWCTB
pa30aBICHHONW CEpPHOW KHUCIIOTHI, MPOBEICHHWE KAYECTBEHHOW pEakIMu Ha CyiIb(GaT-UOH M HAOIIOJEHUE TMpH3HAKa €€ MPOTECKAHWs, O3HAKOMIICHUE C
(bU3MYECKUMHU CBOMCTBaMU a30Ta, (pochopa n ux coenMHEHMH (BO3MOKHO HCTIOJIB30BaHUE BUIEOMATEPHATIOB), 00pa3aMu a30THBIX U (hoCcHOPHBIX yI0OpeHUH,
noJyueHue, cooupanue, pacro3HaBaHue U U3YYCHHE CBOMCTB aMMHaKa, MIPOBEJICHUE KAUECTBEHHBIX pEaklnuii Ha MOH aMMOHUS U (ocdaT-uoH U U3YUCHHE
NPU3HAKOB UX MPOTCKAHMS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTBHI C ME/bI0 (BO3MOXHO HCIIOJIb30BAaHHUE BUICOMATEPHUAIIOB), H3YUCHUE
MoJIeiell KpHUCTANTMUYECKUX PEIETOK anmasa, rpadura, GpysiepeHa, 03HaKOMIICHHUE C IPOLIECCOM aICOPOIIH PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM IPOTHUBOTA3a, MOJIyUYeHHE, COOMpaHHEe, PACIIO3HABAHME W M3YYCHUE CBOWCTB YIJICKHCIIOTO Ta3a, MPOBEICHHE KAYeCTBEHHBIX PEaKIUi Ha
KapOOHAT M CHJIMKAT-UOHBI W W3y4YCHHE MPHU3HAKOB KX MPOTCKAHHS, O3HAKOMIIEHHE C TMPOMYKIUEH CHUJIMKATHOW TPOMBIIUICHHOCTH, PEIICHHE
IKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHelIe HeMeTauTbl U KX COSAMHEHUS.

MeTajibl U UX COeAHMHEHUS

OO6mias xapakTepucTUKa XMMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHMH MX TOJIOkKeHUs B [lepuonnueckoii cucreMe XUMHUYECKUX AJIEMEHTOB /.
U. MenneneeBa u crpoenust atoMmoB. CTpoeHHe MeTauioB. MeTannudeckas CBsI3b M MeTalInyeckasi KpucTaainyeckas permérka. JINeKTPOXUMUUYECKUN P
HANPSDKEHUH MeTauioB. OU3nuecKkne ¥ XUMHYECKHE CBOMCTBA MeTaIIoB. O0IIHe crioco0bl MOTydeHUs MeTAIIOB. [IOHATHE 0 KOPPO3HH METAJJIOB, OCHOBHBIE
CIOocOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajdb, YyTryH, JIOPATIOMUHUAN, OpPOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIILIECHHOCTH.

[Ilenounbie MeTaiuibl: nojioxkenue B Ilepuonuueckoit cucteme xumudeckux siemMeHToB [[. M. MenaeneeBa, cCTpoeHHE WX aTOMOB, HaXOXKJICHHE B
npupoje. Pu3nyeckre U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUABI U TUAPOKCHIBI HATPHS U Kaaus. [[puMeHeHUE EeTOYHBIX METAIIOB
1 UX COCTUHCHUM.

[IlenoyHO3eMENbHBIE METAUIBI MATHUWA U KaJblUii: 1TojoxeHue B [lepuoanueckoit cucreme xumuyeckux sneMentoB JI. . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJeHHe B mpupoje. Puznyeckne U XUMUYECKHUE CBOWCTBA MAarHus M Kalblus. BaxkHele coeAMHeHNUs KaabIus (OKCUI, TUIPOKCUI, COJIN).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxxkenne B [lepumonnueckoit cucteme xumuueckux snemeHToB [I. WM. MennmeneeBa, cTpoeHue aToma, HaxOXKJIEHHE B TIPHUPOJIE.
Ou3nyecKue 1 XUMUYECKHE CBOMCTBA allOMUHUSA. AM(BOTEpHBIE CBONCTBA OKCH/Ia U TUIPOKCUIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuueckux 3neMeHToB . . Menneneesa, crpoeHue aToma, HaxoxaeHue B npupojae. Guznueckue
U XUMHUYECKHE CBOMCTBA xene3a. OKcuasl, THIpOKcH bl U conu sxenesa (I1) u xenesa (II1), mx cocras, CBOMCTBA U TIOTyUEHUE.

Xumuueckuii IKCnepumenm:
O3HaKOMJICHHE C OOpa3llaMd METaJUIOB M CIUIaBOB, UX (HU3MUECKUMH CBOMCTBAMH, H3yU€HHE pE3yJbTaTOB KOPPO3MHM METAJIOB (BO3MOXHO

HCIIOJIb30BaHUE BMJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aUMOAECMCTBUS OKCHJIa KaJbIMs U HAaTpUs C BOAOM (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKON BOJIBI, MpoLiecca TOPEHUs Kelle3a B KUCIOopoJie (BOZMOXKHO HMCIIOJIb30BAaHHE BHJICOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, KaJbIUs, aTIOMUAHUS, ITUHKA, xene3a (II) u sxemeza (III), memu (II), maGmromeHue W ommcaHUE IMPOIIECCOB
OKpalllruBaHU IJIaMCHU MOHAMUW HATPUSA, KaJIUus U KaJIbLIUs (BO3MO)KHO HUCIIOJIB30BAHUC BI/IIIGOMaTepI/IaJIOB), HNCCIICI0OBAHUC aM(i)OTepHBIX CBOICTB ruapoKcuaa
QIIOMUHUS M THIPOKCHUIA IIMHKA, PEIICHUE YKCIIEPIMEHTAIBHBIX 3314 110 TeMe «BakKHeHIne MeTalibl U UX COSAHMHEHUS.

XuMHS 4 OKpPYsKAIIas cpeaa

BemiectBa u Marepuassl B TOBCEAHEBHOM KHU3HM YeloBeKa. be3onacHoe ncnonbp30BaHue BEMIECTB U XUMHUUECKUX peakuuii B ObITy. [lepBas momors npu
XUMHUYECKHUX 0’KOTaxX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpY)Kalollel cpenbl (MpelesbHas AomycTuMasi KOHIeHTparws BemectB, naiee — [1JIK). Ponp xumum B pemeHun
HKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).
Meoscnpeomemmnuwie ceasu

Peaﬂmaunﬂ MCKIIPCIMETHBIX CBsI3EH IIpyu U3YUYCHUN XUMHU B 9 kjacce OCYHICCTBIIACTCA 4YCPE3 HCIIOJIb30OBAHUE KakK O6IIII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK 1 HOHHTI/II\/’I, ABJBIFOINUXCSA CUCTEMHBIMU JUTA OTACJIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOTI'O ITUKIJIA.

OO01ure ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (akT, TUIIOTe3a, 3aKOH, TeOpHUs, aHAIIU3, CUHTE3, KIacCu(UKaIus, MepuoINIHOCT, HAOII0IeHHE,
SKCTIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHHE, MOJICIIb, IBICHHE, MAPHUKOBBINA A (PEKT, TEXHOIOTHSI, MATEPHAIIHI.

®dusuka: MaTtepus, aroM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJIUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUN 3apsil, MPOBOJIHHUKH,
TIOJIYITPOBOTHUKH, JUAJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSIHIE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, PU3nYecKue BeTMYNHBI, €IUHULIBI U3MEPEHHU s, KOCMHUECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunrtes, npixanue, Onocdepa, sIKocucTeMa, MUHEpAJIbHbBIE YA0OPEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTRA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHU HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHHs JOCTUTAIOTCS B X0/€ OOyYeHHUs XMMHH B €IMHCTBE y4eOHOH U
BOCITUTATEIbHOM ACSITEIHLHOCTUA B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU
B 00LIIeCTBE NMPaBUJIAMHU U HOPMaMU TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHSI U COLIMANTU3ALUU O0yYaIOLIUXCS.

JImuyHOCTHBIE PE3YJIbTAThI OTPAXKAOT T'OTOBHOCTDH 06yqafom1/1xc;1 PYKOBOJACTBOBATLCA CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIuPECHUC
OIbITA JCSITEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIC B HaCTHU:

1) naTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIECAMIO, NOHMMAHHS 3HAYCHHUSI XMMHYECKON HAYKU B
KU3HH COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(POPMAIIUEH O MEePEIOBBIX TOCTUKECHUAX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON
XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUPA U OOILECTBA;

2) rpa;KIaHCKOT0 BOCTIMTAHMS:

IPEJICTaBICHUS O COLMAIbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO
HOJIE3HOM, yueOHOMCCIIe10BaTeIbCKOM, TBOPUYECKOH M JPYruxX BUAAX JESITEIbHOCTH, FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATENbHOCTH IPH
BBINTOJIHEHUH YI€OHBIX, T03HABATEIHHBIX 32/1a4, BHITTIOJTHEHUH XUMUYECKHUX YKCTIEPIMEHTOB, CO3JJaHUN YUEOHBIX TPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHHUIO
Y B3aMMOIIOMOLIH B IIPOLIECCe ITON yueOHOM 1eTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE U ITOCTYIKH CBOUX TOBApULIEH € MO3UIIMY HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHHUSI IMOCIEACTBUI NOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TIPEICTABICHUS O BEIIECTBE U XUMHUYECKOW pEaklWM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu U
COCTaBJISIIOLIME OCHOBY JUISl MOHUMAaHMs CYLUIHOCTH HAayYHOM KapTHHBI MHUpPA, MPEJCTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIBI,
B3aUMOCBS35X YEJI0BEKA ¢ IPUPOJHON CPENO, O POIU XUMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBJIECHHbIE Ha IMOJYYCHHE HOBBIX 3HAHUM MO XUMHMM, HEOOXOIUMBIE JUIsl OOBsSCHEHHs HaOJII0JaeMBbIX NPOLIECCOB U
SBJICHUH, MMO3HABaTEIbHON, MH(DOPMAIIMOHHOW U YUTATENbCKOM KYJIBTYpPhl, B TOM YHCJIE€ HABBIKOB CAMOCTOATEIbHOW PadOTHI ¢ y4eOHBIMH TEKCTaMH,

CHpﬂBO‘IHOﬁ HHTCpaTypOf/'I, JAOCTYIIHBIMH TCXHUYCCKUMU CPECACTBAMU I/IH(I)OpMaL[I/IOHHBIX TCXHOHOTHﬁ;

HHTEPCC K 06y‘-ICHI/IIO 1 IIO3HAHMUIO, J'IIO603HE[T€J'IBHOCTL, TOTOBHOCTh M CIOCOOHOCTh K CaM006pa3OBaHI/IIO, HpOCKTHOfI U MCCIIEA0BATEIIbCKOM
ACATCIIBHOCTH, K OCO3HAHHOMY BLI60py HAITPpaBJICHHOCTU U YPOBHHA 06yLICHI/I$I B ,Z[aJ'IBHeﬁIJ.IeM;

4) popMupoBaHNUS KYJIbTYPbI 310POBbS:



OCO3HaHHWE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOLICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10pOBBIM 00pa3 KM3HM, OCO3HAHHUE TOCIEACTBHHN H
HETPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS KOOI, HAPKOTUKOB, KYpEHHs ), HEOOXOIMMOCTH COOJIIOJICHHUS TPaBUJI O€30MaCHOCTH TMPU OOpAIICHUH C
XMMHYECKIMH BEIIECTBAMH B OBITY U peabHOM KHU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTHYECKOMY W3YYEHUIO Ipodeccuii U Tpyaa pa3iudyHOro poja, yBaKeHHE K TPYAY U pe3yibTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIIE
Ha OCHOBE IPUMEHEHMs MPEIMETHbIX 3HAHUH MO XMMHUH, OCO3HAHHBIA BBIOOp MHAMBUIYAJIBHOM TPAeKTOPUU HPOAOJDKEHHsS OOpa3oBaHUSA C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON MPpOopeCCHOHATBHON eSTebHOCTH U PA3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B TPO(ECCUOHANILHON Cpese;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 11eJ1€CO00Pa3HOE OTHOLIEHUE K IPUPOJIE KaK MICTOUHUKY KH3HHU Ha 3eMJle, OCHOBE €€ CyLECTBOBAaHM, [IOHMMAHUE LIEHHOCTH 310pOBOIO
U 6e30macHoOro oopasa *H3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTH COOJIOACHUS
npaBuiI 0€30MacHOTO MOBEJACHUS IPU PadOTE C BEMIECTBAMH, a TAKXKE B CUTYaIUIX, YIPOXKAIOIINX 370POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJY4YaeMble NPU M3YYEHUH XUMUH, JUIsl PElICHUs 3aJ]lad, CBA3AHHBIX C OKPY)KarolleW MPUPOJHON cpenoH, st
HOBBIIIEHUS] YPOBHS 3KOJOIMUYECKON KYJIbTYphl, OCO3HAHHUS IN100AJIBHOI0 XapakTepa SKOJIOTMYECKUX MpoOaeM U IMyTel X pelieHus] MOCpeICTBOM METOI0B
XUMUH, SKOJIOTUYECKOTO MBIIIEHUs, yMEHUS PYKOBOJICTBOBATHCS UM B ITIO3HABATEIIBHOW, KOMMYHUKATUBHON M COLIMAJILHON MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYNMBbIE JIsl (HOPMUPOBAHUSI MUPOBO33pEHUS 001IeHAYyYHbIE TTOHATUS (3aKOH, TEOPHS, TPUHIIHII,
rumnoTe3a, GakT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JPYTOE.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETAX U MO3BOJISIIOT HA OCHOBE
3HaHMUN U3 ITUX MPEAMETOB POPMUPOBATH MPECTABICHUE O IIEIOCTHON HAy4YHON KapTUHE MUpPA, U YHUBEpCcalbHbIe y4eOHbIE NEeHCTBUS (ITO3HABATEIbHbIE,

KOMMYHHKaTHBHbBIE, PETYIISITUBHBIE), KOTOpPbIE 00eceunBatoT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM
JeATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMCHU UCITOJIB30BAaTh HpI/IéMLI JIOTUYCCKOI'0 MBIIIIJICHHUS IIPHU OCBOCHUHA 3HAHMUIL: PaCKpBIBATE CMBICIT XUMHUYCCKUX MMOHS TN (BBI)]@J'IS[TI) HX XapaKTCPHBIC
IMPU3HAKH, YCTAHABJIMBATHL B3dMMOCBA3b C APYIUMHU HOHSITI/ISIMI/I), HCIIOJBb30BaTh ITIOHATUA OJIA 00BACHEHHS OTACIBHBIX d)aKTOB n HBHCHHﬁ, BBI6I/IpaTB



OCHOBAHHUA W KPUTCPUU IJIA KJ'IaCCI/Iq)I/IKaHI/II/I XUMHYCCKHUX BCHIECCTB U XHMHUYCCKUX peaKHHfI, YCTaHaBJIMBaTb NPHUYUHHO-CICIACTBCHHBIC CBA3HU MCKIY
00BbeKTaMu HU3Yy4CHUSA, CTPOUTD JIOTHYCCKUC PACCYKACHUA (I/IHIIyKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHAJIOT I/II/I), J€J1aTh BBIBOJABI U 3aKJIFOYCHU A,

YMCHUC ITPUMCHATH B ITPOLCCCC MO3HAHUS IMOHATHUA (Hpe[[MeTHbIe n MeTaHpeHMCTHHG), CHUMBOJIMYCCKUC (3HaKOBbIe) MOZACIIN, UCIIOJIb3YCMbIC B XUMUH,
HpeO6paSOBBIBaTL HUPOKO NPUMCHACMBIC B XUMHUU MOJICJIBHBIC ITPECACTABIICHUSA — XUMHUYCCKUM 3HAK (CI/IMBOJI BHGMGHTa), XUMHUYCCKas (bOpMy.]Ia " YpaBHCHHC
XHUMHYCCKOMN pC€akinun — Hnpu pCUHICHUU y‘IC6HO'HO3HaBaTCJIBHBIX 3ajga4d, C yLIéTOM 9TUX MOJICIIBHBIX Hpe,[[CTaBJ'IeHI/Iﬁ BbIBJEITD U XapPAaKTCPHU30BATb
CYHICCTBCHHBIC IIPU3HAKHW HN3YYdCMbIX O0BEKTOB — XUMHYECKHUX BCIICCTB W XHMHWYCCKHUX peaKum”I, BBIABJIATH OGH_II/IG 3aKOHOMCPHOCTH, HNPUYHUHHO-
CJICACTBCHHBIC CBA3U U MMPOTUBOPCUUSA B U3Yy4aCMbIX IIPOLECCaX U ABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMCHHEC HUCIIOJb30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUSA, 4 TAKIKC B KaUCCTBC OCHOBBI JJIA (1)0pMI/Ip0BaHI/I$I T'MITIOTC3bI I10
IMPOBCPKEC IIPABHUIIbBHOCTH BbICKA3bIBACMBbIX CY)K,I[GHPlﬁ;

NpUOOpPETEHUE OMbITA MO TUIAHWPOBAHUIO, OPTaHU3ALMUA M TPOBEACHHUIO YUYEHHYECKHX JKCIEPUMEHTOB, YMEHHUE HaOII0/IaTh 3a XOJOM IMpoIllecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €0 Pe3yabTaT, POPMYITHPOBATH 0OOOIIIECHHUS ¥ BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIISIThH
OTYET O MPOJICITAHHON padoTe.

PabGora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U HHTEPIPETHUPOBATH HH(GOPMAIIUIO PA3TUYHBIX BUIOB U (POPM MpeCcTaBIeHUs, OTy4aeMYI0 U3 pa3HbIX HICTOYHUKOB
(Hay4HO-TIOMyJIsipHAsl TUTEpaTypa XUMUYECKOTO COJAEP)KaHUS, CIPaBOUHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHYECKH OIIEHUBATh MPOTHBOPEUYHBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIIHIO;

yMEHUE IPUMEHSTh Pa3IUYHbIC METO/IBI M 3aIIPOCHI IIPH MOUCKE U 0TOOpE HH(POPMAIIMH U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JJIS BBITIOJHEHUS
yueOHBIX U TO3HABATENbHBIX 3a/lad OMPEAeNEHHOTO THUIA, NMPUOOpETEeHHE OMbITa B O0JACTH HCIONB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOM AaKTUBHOTO HCIOJB30BaHUS PA3JIUYHBIX TTOMCKOBBIX CHUCTEM, CaMOCTOSITEIbBHO BBIOMPATh ONTUMAIIbHYIO (Qopmy
npeacTaBieHuss WHGOPMAllMM M WIIIOCTPUPOBATh pelIaeMble 3a7aud HECIOXXKHBIMH CXeMaMH, AMarpaMMaMu, Ipyrumu Gopmamu Tpaduku M UX
KOMOWHAIIASIMU,

YMEHHUE HUCIOJIb30BaTh W aHAJIM3UPOBATH B MPOIECCe YUCOHOW M MCCIEAOBATEIbCKON NEITeIbHOCTH WH(OPMAIMIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIBbCKOI0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOUIEH IPUPOAHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHble yueOHbIe JeHCTBHUSA:



YMEHHUSI 33]1aBaTh BOIIPOCHI (B X0J1¢ THAJIOTa U (UJTN) TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOil TeMbI, (hOPMYITHUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEIOKEHHOM 3a/1a4u;

YMEHUS MIPEACTABIATH MOJIYYCHHBIE PE3YIIbTAThl I03HABATEIBHON JEATEILHOCTH B YCTHBIX M MUChbMEHHBIX TEKCTaX; JIeJaTh MIPE3ECHTALMIO PE3YyIbTaTOB
BBINOJIHEHHS] XUMHYECKOT0 IKCTIEPUMEHTA (J1a00paTOPHOTO OMBITA, 1a00paTOPHOI pabOTHI 10 UCCIIEIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABATEIbHOM M MCCIEIOBATEIbCKOW JEATEIHOCTH TPH PELICHUN
BO3HHKAIOIIKX IPOOJIeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COITIACOBAHUS MO3ULUMN (00CYX1eHUs, 0OOMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KOOPJUHALIUS
COBMECTHBIX JICHCTBUH, OTpe/IeJICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBa BHITIOJHEHHON paboThI U ApyTHeE).

Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUA:

YMEHHME CAMOCTOSITEJILHO OINPEAEIATh LENH AEATEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH
CBOIO JICATENBHOCTh, BBIOMpaTh HamOoziee 3((eKTHBHBIE CIOCOOBI pelmieHHs Y4YeOHBIX W TO3HABATENBHBIX 3a/a4, CaMOCTOATENBHO COCTAaBIATH WIIU
KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOPUTM ASHCTBUM IIPU BBIITOJHEHUU 33JaHUI C yYETOM MOIY4YEHUS HOBBIX 3HAHUH 00 N3yyaeMbIX 00BEKTaxX — BEIIeCTBaxX
U PEaKLHUAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa 3asBJICHHON €M, YMEHUE HCIIOIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEUIaracMble B
YCIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe MMPEAMCTHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTeNBHOTO COJACpIKaHUA, YCTAaHOBJICHHOI'O JTaHHOM cbe):[epaanoﬁ pa6oqel71 nporpaMMoﬁ,
BBIACIIAOT. OCBOCHHLBIC 06y‘IaIOH_II/IMI/ICSI HAY4YHBIC 3HAHUS, YMCHHA U CITIOCOOBI I[GI‘/JICTBI/II\/'I, CHCI_II/I(I)I/I"ICCKI/IG JJIsA HpeHMeTHOﬁ obiactu «XI/IMI/IH», BHUABI
ACATCIIBHOCTH 110 MOJTYUYCHHUIO HOBOT'O 3HAHWS, €0 UHTCPpHPCTAILUHA, npeo6pa3013aHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘~I€6HI:vIX 1 HOBBIX CUTYyallUAX.

K xonIty o0yuenus B 8 kjacce npemMeTHbIe pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIINXCSI YMEHUIN:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOIHAs
U HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENIbHAS aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JOJs
XUMHUUYECKOT0 3JIEMEHTa B CO€AMHEHUH, MOJISIPHBIN 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKast
peakius, KiacCu(pUKaLus peakuii: peakIiii COeIMHEHNS, PEaKIIMK Pa3I0KeHUs, PEaKLIUU 3aMeIleHUs, peakIlui 0OOMeHa, 9K30- U SHI0TEPMHUECKUE PeaKIiH,
TEIIoBOM 3¢ (eKT peakuuu, SAPO aToMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOuTaib, paguyC aToMa, XMMHUYECKasl CBS3b, MOJISIpHAS W HEMOoJsipHas
KOBaJICHTHAs CBA3b, HOHHAS CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MAacCOBasl 10JIs BELIECTBaA (IIPOLIEHTHAsl KOHIIEHTPALMs) B paCTBOPE;

WUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUUECKHUX MOHATUN U MPUMEHSTh 3TU MOHITHS TPH ONUCAHUH BELIECTB M UX MPEBpaIlEeHU;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKIIHii;

OTpeeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTENEHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, MPUHAJIEKHOCTh
BEIIIECTB K ONpPeeNEHHOMY KJIaccy COeIMHEHMI 1o (hopMysaM, BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHMUYECKUX COEAMHEHU X



packpeiBaTh cmbicia Ilepuogmyeckoro 3akona [[. M. MenpaeneeBa: A€MOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX MosiokeHus: B Ilepuoanyeckoil cucrteme, 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOoHa ABOTaJpo;

OIHCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy [leprogudeckoii cHCTEMbI XMMUYECKHX SJIEMEHTOB: Pa3INdaTh MOHATHS «TJIABHAS MOATPYIa (A-Tpyrmma)y»
u «roboynas noarpynna (b-rpynmna)y, Manbie U GoOJbIIME MEPUOJIBI, COOTHOCUTH 0003HAUEHHUs, KOTOphle UMEIOTCs B Tabnuue «llepuoanueckas cucrema
xuMuyeckux 3neMeHToB /1. . MeneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTAaB U 3apsij sApa, 00IIee YHCIIO
3JIEKTPOHOB U paclpeiesieHUue UX MO JIEKTPOHHBIM CIIO0SIM);

KJIACCHU(PUITUPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHUYECKHE BEIECTBA, XHMHUUECKUE PEAKITUH (TI0 YHCITY U COCTaBY YYaCTBYIONINX B PEAKIIUU BEIIECTB, TIO
TermoBomy dhdexry);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3INYHBIX KJIACCOB, TOATBEP:K/1asl ONMKUCAHNE IIPUMEPAMH MOJICKYIISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa, BOZMOXKHOCTH MPOTEKAHUS XUMHYECKHX MPEBPALCHUN B Pa3IUYHBIX
YCIIOBHUSIX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (hopMyse COeTMHEHUs, MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIINH;

MPUMEHSTH OCHOBHBIE ONIEPalli MBICIUTEIBHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIeHIE, CHCTEMATH3AIINIO, KIIacCU(UKAIUIO, BBISIBICHUE
MPUYMHHO-CIICACTBEHHBIX CBA3EH — JJIA M3YUYEHUS] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METObl TTO3HAHUS — HAOJIOJEHUE,
U3MEepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PealbHbIM U MBICTICHHBIN );

CJIEJIOBATh IMPABUJIAM ITOJIH30BAHUS XUMUYECKOW MTOCYI0N 1 TaOOPaTOPHBIM 000pYIOBAaHUEM, a TAK)KE MTPaBHJIaM OOpaIlleHHUs C BEIICCTBAMH B COOTBETCTBHH
C MHCTPYKIUSMU IO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOMYYEHHUIO U COOMPaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIOPO/a),
MIPUTOTOBJICHUIO PACTBOPOB C OMpPENENEHHON MacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHYECKHE SKCIEPUMEHTHI TO
pacro3HaBaHHUIO PACTBOPOB IIEI0YEH U KHCIOT ¢ TOMOIIBIO MHAUKATOPOB (JIakMyC, peHOoIPTaNIenH, METHUIIOPAHK U IPYTHE).

K koH1y 00ydeHus B 9 kJjiacce npeaMeTHbIEe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0yUarOIUXCS YMEHUI:

PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHYECKUX MTOHATUI: XUMUUECKUN DJIEMEHT, aTOM, MOJIEKYJA, MOH, KATUOH, AHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIIbHOCTh, CTETICHh OKUCIICHHU S, XUMUYECKAsl PEaKInsl, XUMUUECKasi CBsI3b, TEIUIOBOH A(h(PEKT peakiinu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp, SMEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOTUTHIECKAsI TUCCOIMALINS, PEAKIIU HOHHOTO OOMEHa, KaTaln3aTop, XUMHUECKOe paBHOBECH €, 00paTHUMbIe
U HeoOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, OKHUCIUTENb, BOCCTAHOBUTEIh, OKHCICHHE W BOCCTAHOBJICHHE, aJUIOTPOTIHS,
aM(pOTEepHOCTh, XUMUYECKas CBSA3b (KOBATCHTHAs, HIOHHAS, METAIIIMYECKAs ), KpUCTAIITHYeCKas peléTKa, KOPpO3Us METAIUIOB, CIIJIaBbl, CKOPOCTh XUMHUECKOM
peakuuu, npeneabHo nomyctumas koneHntpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IOHATUN U IPUMEHSATh 3TU IMOHATHUS IIPU ONMCAHUU BELECTB U UX MPEBPALICHUN;

HCITOJIH30BATh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBIIEHUS (DOPMYII BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIIHA,

ONPEAENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUUECKUX AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIACCY COENUHEHHM 1o (popmyliam, BHJ XUMHYECKOW CBSI3M (KOBAJICHTHAsl, HOHHAs, METAITMYECKAsi) B HEOPTAHMYECKUX COCTWHEHUSX, 3apsij HMOHA IO
XUMHUYECKOH (opMyIie, XapakTep Cpeibl B BOJHBIX paCTBOPAX HEOPTaHUYECKUX COSTMHEHUH, TUIT KPUCTAJUTHUECKOHN PelETKU KOHKPETHOTO BEIIECTBA;



packpbiBath cMblica [lepuonnueckoro 3akona J[. Y. MenaeneeBa U 1eMOHCTPUPOBATH €r0 OHUMAHKE: ONUCHIBATh U XapaKTEpU30BaTh TAOIMUHYIO (HopMy
[lepronnyeckoit cCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyarh MOHIATUS «IJIaBHas noarpymnmna (A-rpynmna)» u «nobouynas noarpynmna (b-rpymma)y, mansie u
OonblIMe MEPHOIbl, COOTHOCUTh O0O3HAUEHMsI, KOTOpbIE UMEIOTCA B MEPUOAMUYECKONW TabJulle, ¢ YHMCIOBBIMM XapaKTEPUCTHKAMU CTPOCHMS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCIIO HIEKTPOHOB U paclpeieIeHUe UX MO SJIEKTPOHHBIM CII0SIM), O0BACHATH 001I1Ee 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEAMHEHHH B IpejiesiaX MaJlbIX MepHOAOB U INIABHBIX MOArPYII C yYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE HIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUUECKUE PEaKLUH (110 YUCIYy U COCTABY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, 110
TEII0BOMY 3P HEKTY, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUSI XUMHUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOLIME M CHenu(UIECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPHKIAs OMHMCAHUE NpUMEpaMU
MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINH;

COCTABJIATh YPABHEHUS 3JICKTPOJIUTHUECKOW AMCCOLMALMM KHUCIIOT, LIeJIoueil U CoJel, MOJHbIE U COKpAIEHHbIE YPAaBHEHMs PEaKIMi MOHHOIO OOMEHa,
YpaBHEHHUS peakuil, TOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUUYECKON CBSA3H MEXAY BEIIECTBAMU Pa3IMUHbIX KJIACCOB;

PACKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOI0 OanaHca 3TUX pPeakluii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTU IPOTEKAHUSI XUMUYECKUX NPEBPAILEHUI B PAa3JIUUYHbIX YCIOBHUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COETUHEHUS, MACCOBYIO
JIOJIIO BELIECTBA B PaCTBOPE, IPOBOJIUTh PACUETHI IO YPABHEHUIO XUMHUUECKON pEeaKlty;

coOuro1aTh MpaBUiia NOJIb30BAHUS XMMUYECKON TIOCYJ0M U 1a00paTOpHBIM 000pYIOBaHUEM, a TAK)KEe IIPaBUiIa 0OpallleHHs C BELECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 110 MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB (aMMHUAKA U YIIIEKUCIIOT0 Ta3a);
IPOBOJUTH PEAKIINH, TOATBEPKAAIOLINE KAYECTBEHHBIN COCTAB Pa3JIMYHbBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPH-, OpPOMUJI-, HOIUA-, KApOOHAT-,
docdar-, cunmkar-, cynbhaT-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS X HOHBI H3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEILIECTB;

IPUMEHSTh OCHOBHBIE OINEPAllMM MBICIUTEIbHON AEATEIbHOCTH — aHAU3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aliIo, BBIABIEHUE MPUYHMHHO-
CJIEZICTBEHHBIX CBSI3€H — JJI M3yueHHs CBOIMCTB BELIECTB U XMMHMUYECKHX PEaKLUH, €CTECTBEHHO-HAayYHbIE METO/bI MO3HAHUS — HAOII0eHNE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEANbHBIN U MBICIIEHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne | HaummenoBaHue pa3aenos KommuecTBo yacos OnekTpoHHbIe (U POBLIE) JIesATenbHOCTh YUUTENS C Y4ETOM IIPOTPaMMBbI
n/n Y TE€M ITPOTPAMMBbI Beero | Koutponbhbie | Ilpaktudeckne | 0Opa3oBaTelIbHBIE PECYPCHI BOCITUTAHUS
paboThl paboTsl
Pasnea 1. IleppoHayanbHble XUHMHYECKHE NOHATHS
1.1 | Xumus — BaxkHas 5 2 bubmmoreka [IOK - (hopMupoBaHHE IEHHOCTHOTO OTHOIIEHUS K
00JIaCTh €CTECTBO3HAHUS https://m.eds00.ru/7f41837c | oTe4ecTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
Y TIPAKTUIECKOU HAYYHOMY HaCJIeIUI0, TOHUMAaHUS 3HAYCHHSI
NeSITeTbHOCTH YeTIOBEKa XMMHUYECKON HAyKH B )KU3HU COBPEMEHHOTO
o0111ecTBa, CHOCOOHOCTH BJIQIETh TOCTOBEPHOM
uHpOpMAIHMEi 0 MEPEIOBBIX JOCTUKECHUSIX U
OTKPBITHIX MUPOBOH U OTEYECTBEHHOW XHMUH,



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

3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOMCTBE MUpa U OOIIECTBA.

1.2 | BemtecrBa 1 XUMHAYECKUE 15 1
peakuuu

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

- opMHUpOBaAHHE MUPOBO33PEHUYECKHUX
MPEJICTABIEHUI O BEILIECTBE U XUMHYECKON PEAKIUU,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U COCTABJISIOLIMX OCHOBY IS
MOHUMAaHU CYITHOCTH HayYHON KapTUHBI MUPA;

- OCO3HaHHBIN BBIOODP U IIOCTPOEHUE
WHIWBUYAIbHOW TPAeKTOPUHU 00pa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX U
OO0I1IeCTBEHHBIX HHTEPECOB U MOTpeOHOCTEH; -
yBa)KEHUE K TPYAY U pe3yjibTaTaM TPYyJI0BOU
NEATEIIBHOCTH; - PA3BUTHUE I103HABATEIbHOM,
MH(POPMALMOHHON U YUTATENbCKON KYJIBTYPHI, B TOM
YHCJie HAaBBIKOB CaMOCTOSATENIBHOM padoThI ¢
y4eOHBIMH TEKCTaMH, CIIPABOYHOH JINTEPATypOii,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMHU
UH(POPMALMOHHBIX TEXHOJIOTUH; - IPUBUTHE
9KOJIOTHYECKH 11e7IeCO00Pa3HOr0 OTHOLICHUS K
MPUPO/I€ KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBAHMSI, TIOHUMAaHMsI LIEHHOCTH 3/10pPOBOTO U
6e3omacHOro 00pasa KU3HHU.

Wroro mo pazneny 20

Pasnen 2. BaxkHeiimme npeicTaBuTe/ M HEOPraHMYeCKUX BelIeCTB

2.1 | Bo3nyx. Kuciopon. 6
TTousarue 06 okcumax

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

- pa3BUTHE CIOCOOHOCTHU MPUMEHSThH 3HAHUS,
[I0JIy4aeMbl€ IIPU U3YYCHUU XUMUH, IS PEILICHUS
3a/1a4, CBA3aHHBIX C OKPYKAOIIEH TPUPOTHON
CPEIOH, MOBBILIECHUS YPOBHS YKOJIOTHYECKON
KYJbTYpbI, OITIO3HAHUS TTI00aTBHOIO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX perieHust
MOCPEACTBOM METOJIOB XUMHUU; - YMEHUE BHIOUPATH,
aHaJIM3UPOBATh U UHTEPIPETUPOBATH MH()OPMALIHIO
Pa3IMYHbBIX BUJOB U (POPM IpeIcTaBICHMUS,
IIOJIy4a€MYI0 U3 pa3HbIX HICTOYHUKOB
(Hay4yHONOMyJIsIpHAs TUTEpaTypa XUMHUYECKOTO



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

coJiep>KaHusl, CIIPaBOYHbIE TOCO0Us, peCypChl
NurepHera); KpUTUYECKU OLIEHUBATD
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO.

2.2

Bonopoa. [onstue o
KHCJIOTax M COJISAX

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

- YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOILIEHUN MEXTY
YUUTEJIEM U €r0 y4eHHUKaMH, ClIOCOOCTBYIOIINX
MO3UTUBHOMY; - TPUBUBATH UHTEPEC K
IPAaKTHYECKOMY W3Y4YEHHIO podeccuii u Tpyaa
Pa3IMYHOIO poja, yBaXKEHUE K TPYAY U pe3yibTaTam
TPYJIOBOH JESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUSI PEMETHBIX 3HAaHUH 10 XUMUHU.

2.3

Bopa. PactBopsi.
[Toustre 00 OCHOBAHUAX

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

- HCIIOJIb30BATh U aHAJIM3UPOBATH B MpoIIecce
y4eOHOM 1 UCCIICIOBATEIBCKOM IEeATEITHHOCTH
UH(GOPMAIIUIO O BIUSHUU MPOMBILIUICHHOCTH,
CEJIbCKOIO XO3SIICTBa U TPAHCIIOPTA HA COCTOSIHUE
OKpY’Karollle MPUPOIHON CPEJIbI;

- OCO3HaHHUE BAXHOCTH 00yUYeHHsI Ha IPOTHKEHUN
BCEH JKU3HU JIIs1 YCHEIIHON Npo¢ecCHOHaIbHON
NeSITeIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHUN
JUIsL 3TOTO.

2.4

OCHOBHBIE KJIACCHI
H€OpFaHI/I‘ICCKI/IX
COeIMHEHUN

11

bubmorexa [JOK
https://m.edsoo0.ru/7f41837c

- pa3BUTHE CLIOCOOHOCTH MPUMEHSATh 3HAHMUS,
MOJTy4aeMbl€ IPY U3YYEHUN XUMUH, IS PELICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOLLEH IIPUPOIHON
CpEIOH, OBBIIIEHUS YPOBHS IKOJIOTHYECKON
KYJBTYPBI; - OTIO3HAHU IN100aIbHOTO XapaKkTepa
9KOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHus
IIOCPEICTBOM METOI0B XUMHUH.

- YCTQHOBJICHUE JOBEPUTEITHHBIX OTHOIICHUH MEXTY
YUUTENIEM U €r0 YYeHUKaMH, CIIOCOOCTBYIOIINX
MMO3UTHBHOMY BOCIIPHUSTHIO YYAIIUMHUCS TPeOOBaHUIMA
Y IPOCKO YUUTEIsl, MPUBJICUCHUIO UX BHUMAHHUS K
o0cyxmaemMoil Ha ypoke nH(GOpMAaIiH, aKTUBU3AITUN
WX TIO3HABATEIBLHOM JESITEIbHOCTHU; - aKTUBHOE
HENpPUATUE JEUCTBUIN, TPUHOCAIINX BPE.l
OKpY>Karollen cpeJie.



https://m.edsoo.ru/7f41837c
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Wroro no pazneny | 30 |

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoenne aToM0OB. XUMHYECKast

cBsI3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeakKIumn

3.1 | Ilepuoamyeckuii 3aKOH U 7
[lepuoaunueckas cucrema
XUMHUYECKHX JJIEMEHTOB
. . Mengeneena.
Crpoenue aToma

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

- opMupoBaHUE ICHHOCTHOTO OTHOIICHUS K
OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY U
Hay4HOMY HaCJIeIMI0, TOHUMaHUs 3HAYCHUS
XUMHUYECKON HayKU B dKU3HU COBPEMEHHOTO
o01IecTBa, CHOCOOHOCTH BIIAAETh TOCTOBEPHOM
uH(pOopMalelt 0 NepeIoBbIX JOCTHXKEHUAX U
OTKPBITUAX MUPOBOW M OT€YECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTpOMCTBE MHpa U 00IIECTBA; - UHUIIMUPOBAHUE U
MOJIJIEPIKKA UCCIIEIOBATENLCKOM 1eATeIbHOCTH
IIKOJIbHUKOB B paMKax peajiu3aliii MU
UHAMBHUIYAIbHBIX U TPYIIOBBIX UCCIIEAOBATEIBCKUX
MPOEKTOB; - AKTUBHOE HEMPUATHE aCOLIMAIbHBIX
MOCTYIKOB, CBOOO/Ia M OTBETCTBEHHOCTh JIMYHOCTHU B
YCJIOBHSIX UHJIMBUIYATIBHOTO M OOIIECTBEHHOTO
POCTPAHCTBA.

3.2 | Xumudeckasi CBSI3b. 8 1 bubmuotexa [JOK - MPUOOPETEHHE OIBITA MO TJIAHUPOBAHUIO,
OKuCIUTENBHO- https://m.edso00.ru/7f41837c | opranu3anuy 1 TPOBEACHUIO YUCHUIECKUX
BOCCTaHOBUTEIILHBIC HKCIEPUMEHTOB: YMEHHE HAOII0AaTh 32 XOJIOM
peakiuu npoliecca, CaMOCTOATENBHO MPOTrHO3UPOBATh €T0

pe3yabTaT, GOpMyITHUPOBATH 0OOOIIEHUS U BHIBOIBI
10 pe3yabTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEA0BAaHMs, COCTABIIATH OTYET O MPOJIEITAHHON
pabore.

Uroro no pazneny 15 bubmuotexa [JOK

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

PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME
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9 KVIACC

Ne | HaumeHoBanue pasznenos | KoandecTBo 4acoB OnextponHnbie (1dpoBbie) | [esaTenbHOCTh yUUTENs C yU€TOM HPOTrPaMMBI
/I | ¥ T€M NPOrpaMMBbl Beero | Konrponshsie | Ilpaktuueckue | 0Opa3oBaTelIbHbIE PECYPChl | BOCHUTAHUSA
paboTsI paboThI

Pasznes 1. BeniecTBO M XUMHYeCKHE PeaKIun

1.1 | IloBrOpenue u S) 1 bubmuorexa [IOK - (hopMupoOBaHKE [IEHHOCTHOTO OTHOIICHUS K
yriIyOJicHHE 3HAHUI https://m.edso00.ru/7f41a636 | oTe4ecTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
OCHOBHBIX Pa3/ieioB HAYYHOMY HacJeInI0, TOHUMAaHUs 3HAYCHUS
Kypca 8 kiacca XMMHUYECKON HAYKH B )KU3HU COBPEMEHHOTO

o0miecTBa, CHOCOOHOCTH BJIAAETH JOCTOBEPHOM
uHpopMaLrel o nepeioBbIX JOCTIKEHUSIX U
OTKPBITHSX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOHCTBE MUpPA U OOIIECTBA.

1.2 | OcHoBHBIE 4 bubnuoreka [JOK - pa3BUTHE CIIOCOOHOCTH MPUMEHSThH 3HAHUS,
3aKOHOMEPHOCTH https://m.edso0.ru/7f41a636 | nmosy4aemble Ipu U3yYCHUU XUMUH, JJIS1 PEILICHUS
XUMHUYECKHX PeaKuii 3ajiay, CBS3aHHBIX C OKPYXKAIOLIEH MPUpOIHON

Cpenoi, NOBBILICHHS YPOBHS YKOJIOTMYECKON
KYJIBTYpPBl, OO3HAHUS TJI00aJIbHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX peIIeHus
MOCPEJICTBOM METOJI0B XMMUH; - IPUBUTHE UHTEpECA
K MIPaKTUYECKOMY U3yUeHUIO podeccuii u Tpyna
Pa3IMYHOIO PoJia, YBaXKEHUE K TPYAY U pe3yIbTaTaM
TPYIOBOM JESTEIBHOCTH.

1.3 | DnexTponuTHUecKas 8 1 1 bubnuorexa [IOK - 3aMHTEPECOBAHHOCTh B COBMECTHOM CO
JICCOIUAIIHNS. https://m.edso00.ru/7f41a636 | cBepcTHHKaMU MMO3HABATEIBHOMN U
XUMHUECKUE peaKIiH B UCCIIEI0BATEIbCKON AEATEIbHOCTH IPU PELICHUN
pacTBopax BO3HHUKAIOIIKX MPOOJIEM Ha OCHOBE yuéTa 00IINX

MHTEPECOB U COTIACOBaHMS MO3UIUHN (00CYKIeHHUS,
00MEH MHEHUSIMH, «MO3TOBBIC IITYPMBD» ,
KOOP/IMHAIIMS COBMECTHBIX JIEHCTBUH, ONpeieNICHHe
KPUTEPHEB IO OIICHKE Ka4eCTBA BHITOJTHEHHON
paboThI U Ap.); - UHUIIUMPOBAHUE U MOJACPIKKA
MCCIIEIOBATEIIHCKON ACATEIBHOCTH IIKOJIBHUKOB B
paMKax pealu3aluy UMUA UHAWBUAYAIbHBIX U
TPYIIIOBBIX HCCIIEIOBATENBCKUX MPOCKTOB

Hroro no pasneny 17
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Pazgen 2. HemeTa/s1bl M HX COeTUHEHU S

2.1 | O6mas xapakrepuctuka | 4
XUMHYECKHUX AJIEMEHTOB
VIIA-rpynnsl. ['anorenst

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

- IPUOOPETEHHUE OTBITA 0 MIAHUPOBAHUIO,
OpraHu3alluy U POBEICHUIO YICHUYECKUX
HKCIEPUMEHTOB: YMEHHE HAOII01aTh 32 XOJIOM
nporiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIUpOoBaThH 000OIIECHNS 1 BHIBOJIBI
0 pe3yJIbTaTaM MPOBEAEHHOTO OTIBITA,
MCCIICIOBAaHMSI, COCTABIISATH OTYET O MPOACTAHHOM
pabore.

2.2 | O0mas xapakTepucTuka | 6
XMMHYECKUX JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCTMHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

- OpuCHTAUMA HA IPUMCHCHHUC 3HAHUU U3
COLIMATILHBIX M €CTECTBEHHBIX HAYK JUIS PEIICHUs
3a/1a4 B 00JIaCTH OKPY>KAIOIIEH CpeIbl,
TUTAHUPOBAHUS TMIOCTYIKOB U OLIEHKH UX BO3MOKHBIX
MOCJIEACTBHM JJIsI OKPYKAOLIEH CPEJIbI; - OCO3HAHHUE
CBOCH pOJM KaK rpaKIaHUHA U TOTpeOUTENs B
YCIIOBUSIX B3aUMOCBSI3U IIPUPOJHOM,
TEXHOJIOTUYECKON U COLMATBHON Cpe/;

- CIIOCOOHOCTD AN TUPOBATHCS K CTPECCOBBIM
CUTYaIlUsIM U MEHSIOIINMCS COIIMANIbHBIM,
MH(OPMALIMOHHBIM U MPUPOJHBIM YCIOBHSIM, B TOM
YHCIIe OCMBICIISIE COOCTBEHHBIHN OMBIT U BBICTPaUBast
JIaTbHENIITNE LEITH.

2.3 | O0Gmas xapakTepucTuka | 7
XUMHYECKHX 2JIEMEHTOB
VA-rpynmnsl. A30T,
docdop u ux
COEZIMHEHUs

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

- pa3BUTHE CIIOCOOHOCTH NMPUMEHSATh 3HAHUA,
M0JIy4yaeMble MTPH U3yYEHUU XUMUH, 7151 PELICHUS
3a]1a4, CBA3aHHBIX C OKPYXKAIOIIeH MPUPOJIHON
Cpenoi, NOBBIIIECHHS YPOBHS DKOJIOTUYECKON
KYJIBTYpBI, OO3HAHUS TJI00aJIbHOTO XapaKkTepa
HKOJIOTMUYECKUX MPOOJIEM U MyTEeH UX peIIeHUs
IIOCPEACTBOM METOJIOB XUMUU;

- YCTaHOBKA Ha aKTUBHOE y4acTHE B PEIICHUN
MPaKTUYECKHX 3a/1a4 (B paMKax CEMbH,
Opranu3zaiuu, ropoja, Kpasi) TeXHOJIOTHYECKON U
COLIMAJIbHOM HANpPaBJIEHHOCTH, CIOCOOHOCTh
WHULUUPOBATh, INTAHUPOBATH U CAMOCTOSATEIHHO
BBITOJIHATH TAKOTO POJIA IEATEIbHOCTh
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2.4

OO6m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepona u
KPEMHHU U UX
COETMHEHUS

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

- YMEHHMEM HCIIONIb30BaTh U aHAIIU3UPOBATh B
nporecce y4eOHOM U MCCIIeIOBATENLCKON
JeSTeIbHOCTH NH(GOPMALIHIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOr0 X03HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON
Cpelbl;

- YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOIIEHUN MEKIY
YUUTENEM U €r0 YIEHUKaMH, CIIOCOOCTBYIOIINX
HO3UTHBHOMY BOCIPUATHIO YYallIUMUCS TPEOOBaHUM
Y IPOCHO YUUTEIIsl, IPUBJICYCHNUIO UX BHUMAHHS K
oOcyx1aeMoii Ha ypoke MH(OpMaIuK, akTUBU3aL[H
UX I03HABaTEIbHOMN AESITEIbHOCTHU; - OPraHU3aLNs
e cTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX
yyalmxcs Hajl UX HEYCIEBaIOUMU
OJIHOKJIACCHUKaMH, JAIOLIETO IIKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIH OMBIT COTPYAHUYECTBA U
B3alMHO IIOMOIIIY;

- OCO3HAaHME CBOEH POJIM KaK I'PaKJaHUHA U
HOTpeOUTENS B YCIOBHUSIX B3aUMOCBS3H IPUPOHOM,
TEXHOJIOTMYECKOM M COLMAJIbHOMN CPEJIbI;

Wroro no pazneny
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Pa3gen 3. MeTauibl M UX COeTUHEHUA

3.1

OO01me cBoONUCTBA
METAJUIOB

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

- UCIIOJIb30BAaHHE BOCIIUTATENbHEBIX BO3MOKHOCTEH
COJIepKaHus y4eOHOTo MpeIMeTa Yepes
JEMOHCTPAIIHIO IE€TSIM IPUMEPOB OTBETCTBEHHOTO,
l"pa)KJlaHCKOFO IIOBCJACHUA, HpOS[BJ'[CHI/Ifl
YeI0BEKOII00US U JOOPOCEPICUHOCTH, Yepes3
moA00p COOTBETCTBYIOIIUX TEKCTOB ISl UTEHUSI,
3a]1a4 JUIsl pEIICHUs, TPOOIIEMHBIX CUTYAIIUi st
00CyXIeHUs B KJlacce.

3.2

Baxneiinme MeTauibl 1
UX COeOUHEHUS

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

- YBOKEHUE K TPYAY U pe3yJibTaTaM TPYA0BOH
JIeATETLHOCTH;

- YMEHHEM HCTIOIb30BATh U aHAJIM3UPOBATH B
rporiecce ydeOHOW U MCCIeA0BATEIbCKOM
JESTEIbHOCTH HH(POPMAIIHIO O BIUSHUH
MMPOMBIINIJICHHOCTH, CCJILCKOT'O XO3SIMCTBA U



https://m.edsoo.ru/7f41a636
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TPaHCHOPTA HA COCTOSIHUE OKPYKAIOIIEeH TPUPOTHOM
Cpelbl;

- 0CO3HaHHME BaXHOCTH 00yUYEHMsI HA IPOTKEHUN
BCEH JKU3HU 711 YCTIEUTHOM npodecCHoHaNbHOMI
JEATEIIBHOCTH U Pa3BUTHUE; - TOBBIIICHUE YPOBHS
AKOJIOTMUYECKOM KYJIbTYphl, OCO3HAHUE IT100aIbHOIO
XapakTepa 3KOJIOIHYeCKHX Mpo0ieM U ImyTel ux
pelieHus;

- IPUBJICYEHUE BHUMAHM IIKOIBHUKOB K
LIEHHOCTHOMY aCIEKTy N3Y4aeMbIX Ha ypoKax
SBJICHU, OpraHu3anus ux paboTel ¢ MOIy4aeMol Ha
YpOK€ COLIMaJIbHO 3HAaUMMOM HH(pOpMaLuen.

Hroro no pasacity
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Pasnen 4. Xumus u okpyxaiomnas cpeaa

4.1 | BemectBa u marepuaibl | 3 bubmuoreka [IOK - OCO3HAHUSI [IEHHOCTH JKU3HU, OTBETCTBEHHOT'O
B )KM3HH Y€JI0BEKa https://m.edso00.ru/7f41a636 | oTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha

3JI0OPOBBIiT 00pa3 )KU3HU, OCO3HAHUS ITOCIICACTBUN
HENPUSITHS BPEAHBIX IPUBBIYEK (YIIOTpeOIeHUS
AJIKOT0JIsI, HAPKOTHUKOB, KYPECHHs), HEOOXOAUMOCTH
coOrofeHus npaBui 0€30MaCHOCTH Ipy o0pallieHun
C XUMUYECKUMH BEIIECTBAMU B OBITY U pealbHON
KHU3HU; HEOOXOUMBIX YMEHUH /715 3TOTO.

Hroro no paszneny 3

PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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