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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHMsS COCTaBJICHA Ha
OCHOBE HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB:

o OepepanbHblii 3akoH «O0 obpazoBanuu B Poccuiickoit ®enepanum» ot 29 nexadps
2012 roma Ne 273-®3 (c u3BMEHEHUSAMH U JOTOTHEHUSIMH )

o @eziepanbHbIil TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAPT OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPXKIEHHBIM mnpukazoMm MunucrepcTtBa mpocBemienuss PO ot
31.05.2021 Neo 287

o ®enepanbHas oOpazoBareibHasi IporpaMMa OCHOBHOTO OOIIIEro 00pa3oBaHus,
yTBepXkIeHa Ipukazom Munucrepcersa npocsenienus Poceuiickoit @enepanuu ot 18 mas
2023 1. Ne 370

e [locranoBnenue [T1TaBHOrO TOCYIapCTBEHHOTO CAHUTAPHOIO Bpada Poccuiickon
Oenepanunu ot 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTApHO-MTHAEMUOJIOTUYECKUE
TpeOOBaHMS K OpraHU3alUsIM BOCIIUTAHUSI U 00yUEHHs, OT/IbIXa U O3JI0POBIICHUS JIETEH U
MOJIOAEHKU

e VYyeonsiii 1an MBOY BMO «IlepBomaiickasi cpeHsisl IIKOIay.

e Pabouas mporpamma Bocnutanus MBOY BMO «llepBomaiickasi cpemHsisi IIIKOJIay,
yTBEpKACHHAs puKa3zoM aupekTopa ot 28.08.2023 Ne 211

U ¢ yu€rom KOHIENIUY PeToJaBaHus YIeOHOTO peaMeTa « XUMHUSD B
oOpasoBaTenbHBIX opranu3anusax Poccutickoit denepamnumu.

[Iporpamma mo Xxumuu Aa€T MNpEJCTaBIEHUE O LENsAX, OOIIel cTpareruu oOydeHwus,
BOCIIUTAHUSI W Pa3BUTHUsI OOYYaAIOIIUXCSA CPEACTBAMHU Y4eOHOTO NpeIMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TIPEJMETHOE COJIEpKAHUE, MpeycCMaTpUBAET paclpeielieHue ero mo Kjiaccam u
CTPYKTYpHpOBaHME IO pa3fenaM M TeMaM [OporpaMMbl IO XUMHUH, ONPEAEISIET
KOJIMYECTBEHHBIE W  KAYECTBEHHBIE  XAPAKTEPUCTUKU  COAEPXKAaHUS, PEKOMEHIYEMYIO
MOCJIE0BATEIbHOCTh U3YUYEHUSI XUMHHM C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JTOTUKHM y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIuXcs, OMpeneseT
BO3MOXXHOCTH MpeIMeTa MJisd pealu3aluu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro O0Opa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3yabTaTaM OOy4YEeHHSI XHMHH Ha YpPOBHE IleJedl H3ydeHHs MpeaMera u
OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbLHON JEATEILHOCTH OOYYaroIIerocss Mo OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWEe XMMUU CIY>KUT OCHOBOM i (POPMHUPOBAHUS MHUPOBO33PEHHS OO0ydarollerocs,
€ro MpeJCTaBICHUN O MAaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPaoT (GOpMHUpPYEMBbIE
XUMHUEH TPENICTABIICHUs O B3aMMOIIPEBPAIICHUSX DHEPTUM M 00 DBOJIOIHUH BEIIECTB B
IpUPOJE, O MYTIX PEHICHUs IIO0ANTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, OJHEPreTHYECKOW, THIINEBOM M  OKOJOTHYECKOM Oe30MacHOCTH, MpolemM
3/IpaBOOXPAHEHUSI.

N3yuenne xumuu:

® CIOCOOCTBYET peanu3allid BO3MOXXHOCTEH JJisi camMoOpa3BUTHS W (HOPMUPOBAHUS
KYJIbTYpbI IUYHOCTH, €€ 0011el U GyHKIMOHATHHOU IPAMOTHOCTH;

® BHOCUT BKIaA B (GOPMHPOBAHWE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH
oOyyarommxcs,  HAaBBIKOB WX  CaMOCTOSTEIbHOW  y4eOHOM  JeATEeNbHOCTH,



DKCIIEPUMEHTAJLHBIX W HMCCJIEOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATLHOM NEITeIbHOCTH;

® 3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIAIbIBACT OCHOBBI IICIIOCTHOTO
B3IJIAla HAa CAWHCTBO TPHPOABI M YEJIOBEKA, SBIISACTCS OTBETCTBEHHBIM JTalloM B
(GhOpMHPOBaHUH €CTECTBEHHO-HAYYHOH TPAMOTHOCTH 00YYaIOIINXCS;

e crnocoOcTByeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOHM BKJIaJ B DKOJOTHYECKOE OOpa3OBaHME
o0y4Jarommxcs.

JlanHble HampaBieHUs B 0OyYEeHHUU XUMHUU OOECTICUMBAIOTCS CHEIU(DUKON collepKaHus
y4eOHOTO mMpeaMeTra, KOTOPBIA SBISETCS NEAarormyeckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOI1 HAYKM XMMUU Ha OMIPENICTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS OPUEHTHUPOBAH HA OCBOCHUE
OOyYarOIIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATUNA XUMUU, OCHOB HEOPTAaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX IIOHSITUA OPraHUYECKOU XUMUMU.

CrtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja K e€ mzyueHuto. Coaep:kaHue CKIIAJIBIBACTCS U3 CUCTEMbI MOHSATUA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHSITHUH O XUMHUYECKoW peaknuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHIMIY IOCJIEI0BATEILHOTO PAa3BUTUS 3HAHUKA HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;
— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— IIpeJICTaBICHUN 00 3JIEKTPOIUTUYECKOMN AUCCOLMALIUU BEIIECTB B paCTBOPaX.

TeopeTnueckrne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJHOTO YPOBHS K JAPYyromy,
BBITIONTHSAST QYHKIIUU OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
MMPAKTUYECKOTO MPUMEHEHUS U TIOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue TporpaMMmbl MO XUMHH CIIOCOOCTBYET (DOPMUPOBAHHMIO TPEICTABICHUS O
XUMHUYECKOM COCTABISIIOIIEH HAay4YHOM KapTUHBI MHpPA B JIOTUKE €€ CHCTEMHOM INPUPOABL,
LIEHHOCTHOI'O OTHONIEHUS K HAayYHOMY 3HAaHMI0O M METOJIaM IIO3HaHWUs B Hayke. M3ydeHue
XUMUU TPOUCXOAUT C TMPUBJICUCHUEM 3HAHUM U3 paHEE H3YUYCHHBIX YYEOHBIX MNPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

[Ipy u3ydeHurn XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XMMHYECKOW HAyKU
KaKk 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON IEATENHHOCTH YEJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3agadya ydeOHOTO MpeAMeTa COCTOUT B
(GOpMHUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — BaXKHEUIUX (DAKTOB, MOHSATHH, 3aKOHOB H
TEOPETUUYECKUX TMOJOKEHUHN, JOCTYIMHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, B IPUOOIIEHUU K HAYYHBIM METOJIaM TIO3HAHUS MPU U3YUCHUH BEIIECTB U XUMUYECKUX
peakuuii, B OPMUPOBAHUY U PA3BUTHUH ITO3HABATEIHHBIX YMEHHUHN M X IPUMEHEHUHU B YYCOHO-
MO3HABATEIILHON 1 y4eOHO-UCCIIeIOBATEIBCKON MEATEIbHOCTH, OCBOCHUHU MPABHIII 0€30MTaCHOTO
oOpallieHusl ¢ BEIIECTBAMU B MOBCEIHEBHOM KU3HMU.

[Ipy u3yueHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs Ba)KHOE 3HAYEHUE
npUOOpeNH TaKKe 1eJd, KaK:

— (GopMUPOBAaHUE HWHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa3oOBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO PEIICHUH, CIOCOOHOM aJanTHUpOBaThCA K
OBICTPO MEHSIIOIINUMCS YCIIOBUSM KU3HH;



— HAampaBJICHHOCTh OOY4YeHHMs] Ha CHCTEeMAaTU4YeCKOe MpHOOIIeHHe oO0ydarommxes K
CaMOCTOATENIbHON  IO3HABATENbHOW  JEATENBHOCTH, HAYYHBIM  METOJaM  IO3HAHUA,
(GOpMHPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecneyeHue YCJIOBHH, CHOCOOCTBYIOIIMX HPHOOPETEHHIO OOYYalOIIUMKCS — OIbITa
pa3HooOpa3HON JEeSATENbHOCTH, MO3HAHUSA U CaMOINO3HAHUS, KIIOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMITIETEHIIN ), UMEIOIIMX YHUBEPCATbHOE 3HAYEHHUE JIs1 PA3IUUYHbIX BUOB I€ATEIbHOCTH;

— (opmupoBanue o0OmEeH (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quclie YMEHUN OOBSICHATh M OLICGHUBATH SBJICHUSI OKPYXKAIOIIET0 MHUPA, UCIOJIb3Ys 3HAHUS U
OTBIT, MOJIydYEHHBbIE NPU HU3YYCHUH XUMHUHU, MPUMEHSATh HMX TMPU pEUIeHUU MpodieM B
ITIOBCEHEBHOM KU3HU U TPYJIOBOU JIESITEIBHOCTH;

— ¢opMmupoBaHUE y OOYYaIOMUXCS TYMAaHHCTHUYECKHX OTHOIICHWH, TMOHMMAHHS IIEHHOCTU
XMMHYECKUX 3HAHUM ISl BHIPAOOTKU 3KOJOTMYECKH IIeIeCO00pa3HOro MOBENEHUsl B OBITY U
TPYAOBOM AEATEIBHOCTUA B LIEJSIX COXPAHEHUs CBOETrO 3J0POBbS U OKPYKAOLIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBAIIMU K O0YUYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJII0 U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHsI OOLICYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo(uIId U HANIPABJIECHHOCTH JIaJIbHEHIIIEro 0O0yYeHHUS.

OO1iee 4MCIIO 4YacoB, OTBEAEHHBIX [JIsl M3YyUYEHHUS XUMHUU Ha YPOBHE OCHOBHOIO OOILETO
oOpazoBanus, cocrapisieT 170 yacoB: B 8 kiacce — 102 yaca (3 yaca B Hejienio), B 9 kimacce — 68
gyacoB (2 Jaca B HEJCIIO).

COILEPKXAHUE OBYUYEHUA

8 KVIACC
IlepBoHayabHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Posib XMMHM B >KM3HM 4YeJOBEKa. XUMHS B CUCTeME Hayk. Tena u
BemiecTBa. Du3nMyeckue CBOMCTBA BEHIECTB. ArperaTHoe coctosHue BemiecTB. [loHsitue o
MeTOJIaX Mo3HaHMs B XUMUU. YKCThie BemecTBa U cMmech. CriocoObl pa3jieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JeMEHThl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IOCTOSSHCTBA cocTtaBa BemlecTB. OTHocHuTelbHAs aroMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 1011 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Moisb. MonsipHass macca. B3auMoOCBsI3b KOJIMYECTBA, MACCHI U
qycia CTPYKTYPHBIX €MHUIL BellecTBa. Pacuérhl mo opmysiaM XUMHUUYECKUX COCTUHEHUH.

DU3NYECKUE U XUMUYECKHUE SIBJICHHS. XUMUYECKas pEaKIUs U €€ NPU3HAKHU. 3aKOH

COXpaHEHUS MAcCChl BEMIECTB. XMMHUYECKUE ypaBHeHH. Kitaccupukammsi XMMHUYECKUX Peakni
(coenuHeHUs, pasioKEeHUs, 3aMelIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJOi, NpaBWiIaMH padoOThl B Jaboparopud U OpuéMamu
oOpateHusi ¢ Ja00opaTOpHLIM 00OpPYAOBaHUEM, M3yYEHHUE U ONMHCaHUE (PUBHUYECKHUX CBOMCTB
0o0pa3lioB HEOPraHWYECKUX BEIIECTB, HaOMIOACHHE (U3MUECKUX (IUIaBJICHHE BOCKA, TasHUE
JbJa, pacTUpaHUe caxapa B CTyIKe, KUIICHHE W KOHJCHCAIMs BOJbI) U XUMHUUYECKUX (TOpeHue
CBEYM, IMPOKAJIMBAHWE MEIHOW MPOBOJIOKH, B3aWMOJICHCTBHME MeJla C KUCIOTOW) SIBICHHIA,
HAOJII0/ICHUE U ONMCAaHUE MMPU3HAKOB MPOTEKAHUSI XUMUUECKUX peaklni (pa3oKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, paznoxenue ruapokcuna meau (1I) mpu



HarpeBaHWM, B3auMoOJieicTBUE Xkeie3a ¢ pacTtBopoMm coiu Menu (II), m3yuenuwe crnocoOGoB
paszeneHusl CMeced: C TOMOIIbI0 MarHuWTa, (GUILTPOBAHHWE, BBHITIAPUBAHUE, JTUCTHIUISAINUS,
xpoMarorpadusi, TPOBEICHWE OYUCTKA TIOBAPCHHOW COJHM, HAOIIOJACHWE U OIHUCAHUE
pe3yJIbTAaTOB IMPOBENIEHUS OIbITa, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE
MOJIeTIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiume npeacTaBuTe M HEOPraHNYeCKUX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3eMeHT M MPOCTOE BEIIECTBO.
Haxosxxnenue kucinopoja B mpupoje, Gu3nueckrue 1 XMMHUECKHe CBOMCTBA (peaKkIuu ropeHus).
Oxcunpl. Ilpumenenune kucimopoma. CrnocoObl MOMYyYEHUS KHUCIOPOJAAa B JIabOpaTopuu |
MPOMBITIUIEHHOCTU. KpyroBopoT kuciopoga B npupoje. O30H — amioTpomnHas MOoAuUKaIus
KHUCJIOPO/Ia.

TeruoBoit 3h(dEKT XMMHYECKOW peakuu, TEPMOXMMHYECKHE YPaBHEHHs, 3K30- H
SHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon — nsnemenT u mpocroe BemectBo. Haxoknenue Bogopoaa B HOPUPOJE,
(bu3nYecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MoydeHus. KucioTel u conu.
Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMHYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBA BOJbL. Boma kak pactBopurens. PactBopel. Hacwiennwsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpHMOCTh BeliecTB B Bojae. MaccoBas 10Jis BEIIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Poib pacTBOPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopot Bojbl B NMpUpOAE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOX.

Knaccudukarnus neopranmuecknx coeaumHeHuit. Oxcunbl. Knaccudukaruss OKCHIOB:
coseoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) W  HecoleoOpa3yromue.
Homenknarypa okcnioB. @u3n4eCcKue 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lonydyeHne okcuaos.
OcHoBanusi. Krnaccudukanusi oOcCHOBaHUN: WIENOYM U HEPACTBOPUMBIE  OCHOBAHMSI.
Homenknarypa ocHoBanuii. dusznueckne W XUMHUYECKUE CBOMCTBA OCHOBaHWil. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kuciaoT. @u3ndecKue 1 XUMHUECKUE
CcBOMCTBA KUCIOT. Pan aktuBHocTy MetasuioB H. H. bekerosa. [lonydyenne kucior.

Conu. Homenknatypa coneil. @u3nyueckrue U XuMU4Yeckrue cBorcTBa cosei. [lomyyenue cosneil.
I'eneTnueckas cBsA3b MEXKY KI1aCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:
KaueCTBEHHOE ONpeeNieHne COACpKaHUs KHUCIOpOoJa B BO3MAyXe, IMOIydYeHUe, coOupaHue,
pacno3HaBaHWE W HM3yYCHHUE CBOMCTB KHCJIOPOJA, HAOIIOICHHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUSI U MPEKpaIleHUs: ropeHus (moxapa), 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB M OMNHUCAHUE HX CBOMCTB, MOJyY€HUE, COOMpAHHUE, pPACIO3HABAHHUE WU
M3YUEHHUE CBOMCTB Bojopoja (TopeHue), B3auMojeucTBue Bojaopoaa c¢ okcujaoM meau (1)
(BO3MOKHO HCTOJIb30BAHUE BUIEOMATEpUAIOB), HaOII0IeHHEe 00pa3IOB BEMIECTB KOJIMUYECTBOM
1 Monb, uccrnenoBaHre 0COOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IUYHON PacCTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C MeTaulaMu (HaTpueM M KajbllueM) (BO3MOXHO HCIIOIb30BaHUE
BHUJICOMATEPUAJIOB), UCCIEIOBAaHNE OOpPa3I0OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNE M3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpax KHCIIOT W IIEJI0YCH, M3ydCHHUE
B3auMoJielicTBusl okcuga menu (II) ¢ pacTBOopoM CepHOMl KHCIOTBHI, KUCJIOT C METaJlIaMu,



peaKuUil HEWTpAU3alMK, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MEeTaJlJIa JPYI'MM M3 pPacTBOpa COJIM, PEIICHUE DSKCIEPUMEHTAIBHBIX 3a4ad II0 TeMe
«BaxHelmme K1acchl HEOPTraHUYECKUX COETUHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoauyeckasi cucreMa Xxumu4deckux sjiemenros /. .
Menpgeneesa. Crpoenue aTOMOB. XumMuyeckas CBA3b. Oxkuc/iaIuTeIbHO-
BOCCTAHOBUTEJIbHbIC PeaKINH

[lepBble TOMBITKH KIAacCU(UKAIMU XUMHUYECKUX OJJIeMEeHTOB. [loHATHEe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbIE U IET0YHO3EMETbHBIE METAILIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3ytoT aMPOTEPHBIE OKCHJIBI U TUIPOKCHIBI.

Ilepuonnueckuin 3akoH. Ilepuomnueckas cucrema xumudeckux ssemeHtoB J[. U.
MenpneneeBa. KopoTtkomnepuonnas u jiuHHOmepuoaHas ¢dopmbl [lepuonnyueckoit crucTeMbl
xumuueckux snemeHTtoB [[. WM. Menneneesa. Ilepuoast m rpynnbl. DU3HMYECKUH CMBICI
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sAuxep. M3orombsl. OmekTpoHsl. CTpoeHwue
AIIEKTPOHHBIX 000JI0UEK aTOMOB TMEPBbIX 20 XUMHUECKUX A1eMeHTOB [leproinueckoil cucteMbl
. W. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO DJJEMEHTA II0 €ro IOJIOKEHUI B
ITepuonnueckout cucreme . 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XMMHUUYECKUX JIEMEHTOB, METAININYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproguyeckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIS pa3BUTHUS HAyKu U npakTuku. [{. . MenneneeB — yu€HbIN U IpakJaHUH.

Xumuyeckass  cBsi3b.  KoBanmeHTHas — (mojsipHas W HENOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHasI CBS3b.

Crenenb  okucieHusa. OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. IIporieccel
OKHUCIICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:
M3yueHHE 00pa3lloB BEIIECCTB METAJJIOB U HEMETAIIJIOB, B3aUMOJCHCTBHE THIPOKCH/IA IIMHKA C
pacTBOpaMy KHUCIOT H IIEJIOYEH, IPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM (TOPEHUE, PEaKIIuX PA3JI0KEHHUS, COCTMHEHHUS ).

Mescnpedmemmnuie ceazu

Peannsanys MeXIpEeIMETHBIX CBSI3€W IPU N3YyYECHUHU XUMUHU B § KJIACCE OCYIIECTBISAETCA
yepe3 HCIOJb30BaHME Kak OOIUX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W MOHITHIA,
SBIISOIUXCS CHCTEMHBIMHU TS OTZICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHS: HAy4HBINH (DaKT, TUMIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CUHTE3, Kiaccuukamus, MepUOIUIHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOCINPOBAHNE,
U3MEpPEHHE, MOJIETb, SIBIICHUE.
®dusuka: wmarepusi, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIBbI,
pasiOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUN 3apsiji, BEIIECTBO, TEJlO, 00BEM, arperaTHOe
COCTOSIHME BEILlEeCTBA, ra3, (pu3nueckue BETUUYMHBI, CIUHUIBI U3MEPEHUsS,, KOCMOC, IJIAHETHI,
3BE3161, CoHIIE.
buonorus: dorocunres, apixanue, ouocdepa.
['eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAeMbIE,
TOTTUBO, BOJTHBIE PECYPCHI.



9 KUIIACC
BemecTrBo U XuMH4YecKasi peakuus

[lepnognuecknii 3akoH. Ilepmoamdeckass cucrema XuUMUYeCKHX odnemeHtoB JI. U.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB XHWMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUONOB, Kalvs, KalbLUs W WX COCAMHEHUN B COOTBETCTBUHU C
ITOJIO’KEHHUEM DIIEMEHTOB B [leproinuecKoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOW CBS3M. THUIBI KPUCTAIUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUMNA KPUCTAUIMYECKOW PEHIETKM M BUAA XUMHUYECKOH
CBSI3U.

Knaccudukanus U HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIUXCA K Pa3jIMYHBIM KJIacCaM HEOPraHWYECKUX COCIVHEHUH, T€HETUYECKAs
CBSA3b HEOPTAaHUYECKUX BEILECTB.

Knaccudukanus XuMu4ecKiX peakluid M0 pa3IudHbIM MPU3HAKaM (110 YUCIy U COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTEleHen
OKHUCJIEHUS] XUMHUYECKHX 3JIEMEHTOB, [0 OOpPaTUMOCTH, MO YYaCTHIO KaTajau3aTropa). JK30- H
DHAOTEPMHUYECKHUE PEAKLINN, TEPMOXUMUYECKUE YPABHEHNS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [lonarue o0 0OpaTUMbBIX U HEOOPATUMBIX
XUMUAYECKUX peakuusax. lIoHsATHE O TOMOIreHHBIX M TE€TEPOreHHBIX peakuuax. I[lonsarue o
katann3e. IloHsATHe O XHMHUYeCKOM paBHOBecHMU. DakTOphl, BIHSIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U MTOJIO0KEHUE XMMUYECKOTO PABHOBECHSL.

OKHCIUTETBbHO-BOCCTAHOBUTENbHBIE PEAKIMM, JJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHONW peakuuu. COCTaBICHHE YPABHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ CIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHn3M JHCCOLMAIMU BEIIECTB C Pa3jIMYHbIMU BUJAMU XHMHYECKOW CBS3H.
Crenenp qucconuanuu. CUIbHBIE U CIA0bIE AIEKTPOIUTHIL.

Peakiun noHHoro ooMeHa. Y ciaoBUSl IPOTEKAHUS pPEaKIMil HOHHOTO OOMEHa, MOJHbIE U
COKpalIEHHBIE MOHHBIE ypaBHEHMs peakuuid. CBOMCTBAa KHMCIIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTABICHU 00 3IEKTPOJUTUYECKON nucconuanuu. KadecTBEHHbIE pEaKIMM Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJIETSIMU KPUCTAIUTMUECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJLIOB
U HeMmeTawioB (rpaduta W amMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATpHUs), HCCIECIOBAHUE
3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIMu OT BO3JICHCTBUS pPa3iIHUHBIX (DaKTOPOB,
UCCIIEJIOBAaHUE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IMPOIECCa TUCCOLMUAIMN KUCIOT,
mienoueii u coneil (BO3MOXKHO HCIIONB30BAaHUE BUIEO MaTepUAOB), MPOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUsl peaklMii MOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOBI), OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBHUTENIBHBIX peakiuil (TOpeHHe, PEaKkiuu Pa3IoKCeHHs, COSAMHEHNUS), PacliO3HABaHNE
HEOPraHWYECKUX BELIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKklUUid Ha MOHBI, pELICHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerajuiibl 1 UX COeAMHEHM S

OOmass xapakTepucTuka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE
creneHn okucieHus. CTpoeHne u (U3UYECKHE CBOWCTBA MPOCTHIX BEIICCTB — TaJIOTCHOB.
XUMUYECKHE CBOMCTBa Ha MpUMeEpe Xjopa (B3aUMOJIEUCTBUE C METalllaMH, HEMETalllaMu,



niesioyamu).  Xiaopoopopod. CossiHasg —KHCIIOTa, XUMHUYECKHE CBOICTBA, IOJYYEHHUE,
npuMeHeHue. JleMcTBue XJjiopa ¥ XJIOPOBOAOPOAA HA OPraHM3M dYeloBeKa. Baxnenmme
XJIOPUBI U UX HaXO0KJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTeNneHu okucieHusa. CTpoeHue U (PU3NYECKHE CBOICTBA MPOCTHIX BEUIECTB —
KHCIIOpOJa U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIKUK KUCIOPOJa U cepbl. XUMHUUYECKHE CBOICTBA
cepbl. CepoBoiOpOJ, CTpoeHUe, (PU3MUYECKHEe W XUMHUYecKue cBOMCTBA. OKCHIBI CEphbl Kak
MPEICTaBUTENIM KUCIOTHBIX OKCHAOB. CepHasi KHUCIIOTa, (U3UUYECKHUE U XUMUYECKHUE CBOMCTBA
(oOmme Kak MpeACcTaBUTENsS Kiacca KHUCIOT M crenuduyeckue). XUMHUYECKHUE PEaKIuH,
JeXKallue B OCHOBE IMPOMBIIUICHHOTO CIOCc00a MOJyYeHUs CepHOM KUCHOTHL. [IpumeHeHue
cepHoil kucioTel. Coili CEpHOM KHUCIOTHl, KayeCTBEHHAs peaklus Ha CyJb(paT-HOoH.
Haxoxnenue ceppl U €€ COEAMHEHUN B INMPUPOAE. XHUMHUYECKOE 3arps3HCHUE OKPYKaAIIEH
Cpelbl COeAMHEHUSAMHU Cepbl (KUCIOTHBIE IO/, 3arpA3HEHHE BO3AyXa U BOAOEMOB), CIIOCOOBI
€ro NpeIoTBPAICHUS.

OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, pacnpocTpaHEeHHE B MpUPOJE, (U3HYECKUE U
XUMHUYeckue cBoicTBa. Kpyroopor aszora B mpupoje. AMMHAK, €ro (QuU3nyYecKue u
XUMHUYECKHME CBOMCTBA, MojydeHue U mpumeHeHue. Conu aMMOHHUS, UX (PU3HYECKHE H
XUMHUYECKHE CBOMCTBa, nMpuMmeHeHue. KadecTBeHHas peakius Ha HMOHBI aMMOHUS. A30THas
KHCIIOTa, €€ Moy4yeHue, (pu3nveckue U XUMHUYECKHe CBOMCTBa (0O0IIME KaK IMpEeACTaBUTEIS
KJlacca KuciaoT u crneuuduueckue). McrnonbzoBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE
MUHEPAIbHBIX yA00peHHil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCIMHEHHUSIMU
a30Ta (KUCIOTHBIC IOXKIH, 3arpsi3HEHNE BO3/yXa, MOYBKI U BoJoéMOB). Dochop, ammoTponHbie
moaudukammu docdopa, Qumyeckue u xumudeckue cBoictBa. Oxcupa docdhopa (V) u
dochopras kuciora, (QuU3MUECKHUe W XWMHUYECKHE CBOICTBa, ToiiydeHue. lcmomb3oBaHue
(docdaToB B KaueCTBE MUHEPAIBHBIX yI00PEHHUI.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. YTIEpO, AJUIOTPONHbIE MOAU(PUKALIMH, PACTIPOCTPAHEHUE B
npupoae, (U3MUECKHe U XHUMHYECKHe CBOMCTBa. AjncopOuusa. Kpyrosopor yriepoga B
npupoge. OKkcuabl yriepoaa, ux (puanyeckue U XMMUYECKHE CBOMCTBA, JEUCTBUE HA KUBBIC
OpraHu3Mbl, MOJIy4YeHHE W MPUMEHEHHE. DKOJIOTHYEeCKUEe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoja (IV), runore3a rmo6anbHOr0 NOTEMJIEHUST KJIMMaTa, MapHUKOBBINA 3P (deKT. YroapHas
KHCIIOTa U €€ COJHM, UX (PU3NYECKHEe U XMMHYECKHE CBOMCTBA, MOJYYECHUE U TMPUMEHEHUE.
KauectBennas peakius Ha KapOOHAT-UOHBI. Vcnonb30BaHHe KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIUIEHHOCTH U CEJIbCKOM XO3S1CTBE.

[lepBoHavasnbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHMSIX yriepoja
(mMeTaH, 3TaH, STWIIEH, AalETWICH, A3TaHOJ], IJIHUIEPUH, YKCycHas Kuciora). lIpupoaHbie
UCTOYHHUKHU YTJIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, HE(Th), MPOIYKTHl UX MEpepabOTKu
(6eH3uH), X poJb B OBITY W NOPOMBINUIEHHOCTH. [loHSTHE O OMOTOTMYECKH BaXKHBIX
BEILECTBAX: XUpax, Oenkax, YrieBoJax — M UX POJM B KU3HM 4elOoBeKa. MarepuaiabHoOe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHUE.
Coenunenust kpemHuss B npupoje. OOmue mpeactaBieHus o0 oxcujue kpemuus (IV) wu
KpeMHUeBoW kucioTe. CHIMKaThl, MX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiimue cTtpouTenbHble MaTepHalibl: KepaMuKa, CTEKJIO, IEMEHT, OETOH, »KelIe300€TOH.
[IpoGaembl 6€3011aCHOTO MCIIOJIB30BAHUS CTPOUTETHHBIX MaTEPUAIOB B IIOBCEIHEBHON KU3HH.



Xumuueckuii IKcnepumenm:

U3ydeHUE OOpa3IOB HEOPTAHMUYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOJIOJCHHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI,
oTpaxaronue (pU3NIeCKne U XUMUYECKHE CBOWCTBA TAJIOTCHOB M UX COCIWHEHUN (BO3MOYKHO
WCIIOJIB30BaHUE BHUACOMATEPHUANIOB), O3HAKOMJIEHHE C oOpas3laMu XJOpUJIOB (TajJOoT€HHJIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl W €€ COeAMHEHHSAMH (BO3MOXXHO HCIOJIh30BaHHUE
BUJICOMAaTepHanoB), HaOMIOJeHHEe Tpolecca OOyriauWBaHUS caxapa TOJ  JICHCTBUEM
KOHIICHTPHUPOBAHHOM CEPHOM KHUCIOTHI, N3y4YeHNE XUMHUYECKIX CBONCTB pa30aBICHHON CEepHOM
KHCJIOThI, TIPOBEJICHUE KaueCTBEHHOW peaKInu Ha CyJib(aT-uoH W HaOIIOJCHUE TpU3HAKa €&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOWCTBAMH a30Ta, Gocopa M UX COCTUHEHUUN
(BO3MOXXHO HCIIOJIb30BAaHUE BHUAEOMATEepUaioB), oOpa3lamMu a30THBIX U  (HOchHOPHBIX
yAOOpeHuil, TOoNy4YeHne, COOMpaHWe, pacrlo3HaBaHWE ¢ U3YYCHHE CBOWCTB aMMHUaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GocdaT-uOoH U U3yUeHUE MPU3HAKOB
WX TIPOTEKAHMS, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHON a30THOM KHCIOTHI C MEABIO (BOZMOMKHO
UCTIOJb30BAaHUE BUJCOMATEPHATIOB), M3YUYCHHE MOJENEH KPUCTALNTMYECKUX PEHIETOK anmasa,
rpadura, QyiepeHa, O3HAKOMJIGHHE C MPOLECCOM aJCcOpOLMM PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOTyYeHUE, COOMpaHue, pacliO3HaBaHHE
U M3y4YeHHE CBOWCTB YIJIEKHMCIIOTO ra3a, MPOBEICHNE KaYeCTBEHHBIX pEaKIuii Ha KapOOHAT W
CHWJIMKAT-UOHBl M HW3Y4YCHUE TPU3HAKOB HMX IMPOTCKAaHWS, O3HAKOMIICHHE C TPOAYKITUEH
CHJIMKATHON TPOMBINUICHHOCTH, PEIICHHE dKCIIEpUMEHTABHBIX 3a/a4 Mo Teme «BakHewme
HEMETAILIBI U X COCTUHEHUS.

MeTaJ/iibl M1 UX COeAMHEHHUS

OOmasi XxapakTepUCTUKA XUMHUUYECKHUX DJJEMEHTOB — METAJIOB HAa OCHOBAaHUM HX
nojiokenuss B llepuommueckon cucremMe xumuyeckux sneMeHtoB Jl. M. MenpaeneeBa u
ctpoeHust aromoB. CrpoeHue MeTtayioB. MeTauiMyeckass CBsI3b M MeETajuIM4yecKas
KpUCTAJUIMYECKasl pelI€TKa. DIEKTPOXUMUYECKUN Pl HAPSHKEHUH MeTauioB. PuU3MYECKue u
XUMHUYECKHEe CBOMCTBa MeTauioB. OOmme crnocoObl ToydeHus MeTauioB. I[loHsTtue o
KOPPO3WH METAJIOB, OCHOBHBIC CIIOCOOBI 3alIUThl WX OT Koppo3uu. CruiaBel (CTalb, YyTYH,
JIOPAITIOMUHUM, OPOH3a) U UX IPUMEHECHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilemounble MeTa/Ibl: TOJI0XKEeHUE B [leproandeckoil cCucTeMe XUMUYECKUX SJIEMEHTOB
. . MeHneneeBa, CTpOEHUE UX aTOMOB, HaX0XAeHUE B npupoje. Guzndeckre u XUMUYECKue
cBoMcTBa (Ha mpuMepe HaTpusi W Kanusi). OKCHUIBI M THUAPOKCUILI HATpUS U Kalus.
[IprumeHeHne METOYHbIX METAJIOB U X COCIUHEHUM.

[[{enoyHO3EeMENBHBIE METAJIBI MArHWM W KajlbLMi: MojokeHue B llepuoanueckoit
cucrteMe xumuueckux diiemeHToB J[. M. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXKJICHUE B
npupone. PU3ndecKue 1 XMMHUYECKHUE CBOMCTBA MAarHus M Kajblud. BaxxHeumue coeInHEHNs
KaJIbIUs (OKCUT, TUAPOKCH, COJN). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPAHCHHS.

AmoMuHuii: nonoxkenue B Ilepumoamyeckoil cucrteMe xumMuueckux syemeHtoB . U.
MemneneeBa, CTPOEHHE aTOMA, HAXOXKAEHHUE B IIpupojie. PU3NYECKUE U XMMUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA aTFOMUHUS.

Kenezo: monoxenue B Ilepuommueckon cucreme xumMudeckux isnemeHTtoB JI. U.
MemneneeBa, CTpOEHHE aTOMA, HAXOXKAEHHUE B IIpUpojie. DU3NYECKHUE U XMMUYECKHE CBOMCTBA
xenesza. Okcuapl, ruapokceuasl U conu keneza (II) m xeneza (III), ux cocras, cBoilcTBa U
MOJTy4YECHUE.

Xumuueckuii IKcnepumernm:



O3HAKOMJIEHHE ¢ OoOpa3laMi METalIOB M CIUIABOB, MX (PU3UYECKUMHU CBOWCTBAMH, M3yUCHHE
pEe3yNbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXXHO  HCIIOJIB30BAHHE  BHUAECOMATEPHUAIIOB),
OCOOEHHOCTEM B3aMMOJEHCTBHS OKCHJAA KalblMsl W HATpUsd C BOAOW (BO3MOKHO
UCII0JIb30BAaHUE BHUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOABI, IIPOLIECCA TOPEHUS
xeje3a B KUCIopo/e (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi Ha MOHbI: MarHus, KaJblMs, aJIOMUHMS, HMHKa, xkene3a (II) u sxenesza
(IIT), meau (II), HaGmroIeHHE U ONMMCAHUE MPOLECCOB OKPAIIMBAHMS [JIJAaMEHU MOHAMU HATpPHS,
KaJus U Kajblysl (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HCCIIEI0BaHUE aM()OTEPHBIX
CBOMCTB T'MJIPOKCHJIA AJIFOMUHUS M THJPOKCHJA LIMHKA, PELIEHHE HKCIEPUMEHTAIbHBIX 3a]1a4
110 TeMe «BajkHeHNIe MeTasulbl U UX COCAUHEHUD).

XuMHA M OKpY:KAKOLIasA cpeaa

BemectBa u MaTepualnbl B MOBCEIHEBHOM XKU3HU YeJOBEKa. be3onmacHoe Mcnoib30BaHue
BEIIECTB M XUMHUUYECKUX peakiuid B ObITy. [lepBas momoIls NMpu XUMHUYECKUX OXKOrax H
OTPaBJICHUSIX.

XUMHUYECKOe  3arps3HEHHWE  OKpyXKaromied  cpeabl  (TpeaenbHas — JOMyCTUMAs
KOHIIeHTparus BemecTs, gaiee — [1JIK). Ponb xuMum B perieHun S3KOJI0THUECKUX TIPOOJIEM.

Xumuueckuit Ixcnepumenm:
n3ydeHne o0pa3LoB MaTepUalIoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MATEPUAIIBI).

Mescnpeomemmbwie cea3zu

Peanusanys MeXIpeIMETHBIX CBSI3€M IPU M3YyUYECHUH XUMUHU B 9 KJIaCCE OCYIIECTBISAETCA
yepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUNA, Tak U MOHSTHUH,
ABIIAIOIINXCA CHCTEMHBIMU JUISI OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE IOHATHSA: HAay4HbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,

aHajgu3, CHUHTe3, KiaccupuKaius, IepUOAUYHOCTh,  HAOIIOACHUE,  DKCIICPUMEHT,
MOJICTUPOBaHUE, HW3MEpPEHHUe, MOJIelb, SBJICHUE, IMAPHUKOBBIM dA(dekT, TeXHOoIorus,
MaTepHabl.

®dusnka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJA, H3O0TOIIbI,
pPaAMOaKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKU 3apsj, NPOBOJHUKH, MOJYIPOBOJHUKH,
JOUDJIEKTPUKHU, (OTOZIEMEHT, BEUIECTBO, TENIO, O0BEM, arperaTHOE COCTOSHHUE BELIECTBA, Ias3,
pacTBOp, PACTBOPUMOCTb, KPUCTAUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYECKUE BEIUYMHBI,
€AMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3b1, COTHIIE.

buonorusi: ¢ortocunres, AbixaHue, o6mocdepa, 3KocucTeMa, MUHEpAIbHbIE YI0OpEHUS,
MUKPORJIEMEHTbI, MAKPO3JIEMEHTHI, MUTATEbHbBIE BEIIECTRA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpalIbl, TOPHBIE IOPOABI, IOJE3HBIE
UCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pE3yiabTaThl OCBOEHUSI IPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0/I€ OOyUEHHSI XUMHUHU B €IMHCTBE YUeOHON M BOCIUTATEIBLHON JESITEILHOCTH
B COOTBETCTBUU C TPAJULUUOHHBIMU POCCUUCKMMH COLUOKYJIBTYPHBIMH M JYXOBHO-



HPAaBCTBEHHBIMHU IIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MpaBUIaMH M HOPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLUANIN3ALUN 00YyYatOIUXCS.
JIM4HOCTHBIE PE3yJIbTaThl OTPAXkKAIOT TOTOBHOCTh 00YYarOUIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALNM M PACIIMPEHUE OMNbITA JESITENBHOCTH HA €€ OCHOBE, B
TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY H
HAay4YHOMY HacJIeJINIO, IOHMMAaHHsl 3HAYEHUS! XMMUYECKON HAYKHU B )KU3HH COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM HMHpOpManuer o MepeaoBbIX
JOCTH)KEHHSIX U OTKPBITUAX MUPOBOM M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 yCTpOIiCTBE MHpa U OOIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJIECHUS O COLUMAIBbHBIX HOPMAaX M NPaBUJIAX MEKIMYHOCTHBIX OTHOILIEHUU B
KOJUUICKTHBE, KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIICCTBEHHO ITOJIE3HOM, YyUeOHO-
HCCJIEIOBATENIbCKOM, TBOPYECKOW W APYTHX BHUJAX JEATEIBHOCTH, TOTOBHOCTH K
pasHoOOpa3HOH COBMECTHOM JICSITCIIBHOCTHU npu BBITIOJTHEHUH y4eOHBIX,
MO3HABATENLHBIX 33J1a4, BHIMTOTHCHUN XUMUYECKUX DKCIIEPUMEHTOB, CO3/ITAHUN YUeOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMONOHUMAHWIO M B3aMMOIIOMOIIHA B IPOLECCE 3TOU
y4eOHOU JN1eSITeIbHOCTH, TOTOBHOCTH OIICHHWBAaTh CBOE TMOBEJICHHUE M TMOCTYIKH CBOUX
TOBApHUILEH C TIO3MIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYCCKHE TMPEJCTABICHUS O BENIECTBE W  XHUMHUYCCKOW  PEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINE OCHOBY
JUIS. TIOHMMaHUS CYITHOCTH HAyYHOW KApTHHBI MHpa, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3AUMOCB3SIX YEIOBEKA ¢ IPUPOJIHON CPEIOH, O
POJIM XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIC MOTHBBI, HAIpPABJIICHHBIC Ha IOJIYYEHHWE HOBBIX 3HAHUW IO XUMUH,
HEO0OXOIMMBIC JJIsI 0OBSICHEHUsI HaOJI01aeMBIX TIPOIICCCOB M SBJICHUM, MTO3HABATEIIHHOM,
MH(POPMAITMOHHOW M YUTATEIBLCKOW KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIbHON
paboThI ¢ Y4EOHBIMU TEKCTaMU, CIIPABOYHOM JIMTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYyUYEeHHMIO U TMO3HAHMIO, JIIOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOW W MCCIIEIOBATEILCKON NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHMSI B TaJIbHCHUIIIEM;

4) popMUPOBAHUA KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310pPOBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 KW3HU, OCO3HAHUE TOCIEACTBUN U HETIPUATHE BPEAHBIX
NpUBBIYEK (YNOTpEONEHUs]  aJIKOroJis, HAPKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTH
COOJII0/IeHUs1 MpaBWJl 0€30MacHOCTU NpHU OOpaIIeHUH ¢ XMMHUYECKHMMH BEIECTBAMH B
OBITY U peaJbHOU KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

MHTEpEeC K NMPAKTUYECKOMY M3YUYEHHIO MpoQeccuil U TpyJa pa3indHOro pojia, YBaKEHHE
K TPyAy YU pe3ysbTaTaM TPYJOBOU JIEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAaHUM 0 XWMHH, OCO3HAHHBIA BBIOOP WHIAMBUIYAIBHOM TPAEKTOPUU
MPOJOJKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUH,



OOIIIECTBEHHBIX ~WHTEPECOB W  MOTPEOHOCTEH, ycChmemHoW mpodeccuoHambHON
JEATeIbHOCTY W Pa3BUTHUSI HEOOXOAUMBIX YMEHHUH, TOTOBHOCTb aJalTHUPOBAThCA B
npo¢eCCUOHATILHON Cpeie;
6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

® SKOJIOTMYECKH IIeJIECO00pa3HOe OTHOIIEHUE K IPUPO/Ie KaK HICTOUYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECCTBOBaHHUs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro oodpasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MYECKOMY U TCHUXHUYECKOMY
3I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHHSI TpaBui 0E€30MacHOr0 TMOBEACHUS IMPHU
paboTe ¢ BeleCTBaMU, a TaKXKe B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

® CIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJTy4YaeMble MPU H3YYCHUH XWUMHUH, ISl PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPY’)KAIOUIEH MPUPOJHOW CpENoM, sl TOBBILIEHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPhI, OCO3HAHUSA II100aJILHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM
U IyTE€d HUX PEIICHUS IMOCPEACTBOM METOJ0B XUMHH, SKOJOTMYECKOIO MBIIIJICHUS,
YMEHUSI PYKOBOJCTBOBATbCS UM B IMO3HABATEIbHOW, KOMMYHUKATUBHOU U COLIMAJIBHOU
MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX Pe3yJbTATOB BBIACISAIOT 3HAYMMBIE A (POpMUpOBaHUS
MHUPOBO33pEHUsI O0IlIEHAYYHbIEC MOHATUS (3aKOH, TEOpHs, IPUHIUI, TUIIOTE3a, (PaKT, CUCTEMA,
MpoILIeCC, IKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MpeIMEeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHN U3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHHUE
O IIEJIOCTHOW HAyYHOU KapTHHE MHUPA, U YHUBEPCAIbHBIC YUeOHbIE AeHCTBUS (IT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOPHIE oOecneunBaloT (OpPMHUPOBAHWE TOTOBHOCTH K
CaMOCTOATEITLHOMY TIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM JESITEIEHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble Jiornuyeckue aeiicTBUA:
® YMEHHUS MHCIOIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUI:
PacKpbhIBaTh CMBICTT XHMHUYECKUX TOHSATUN (BBIJCIATh WX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBaTh B3aWMOCBS3b C JPYTUMH TOHSTHSIMH), HUCIIOJB30BaTh TMOHITHUS IS
OOBSCHEHHUSI OTIEIbHBIX (DaKTOB W SIBJICHUH, BBHIOMpATh OCHOBAaHMUS W KPUTECPUU IS
KJIacCU(pUKAIMA XWMHYECKUX BEIIECTB W XUMHUYECKUX PEaKIHH, YCTaHABIUBATH
MPUINHHO-CJICJICTBEHHBIC CBS3M MEXKAY OOBEKTAMU H3YUYCHHS, CTPOUTH JIOTHYCCKHE
paccyxaeHuss (MHIyKTUBHBIC, JACAyKTHBHbIC, IO AHAJIOTHMH), JejiaTh BBIBOJBI U
3aKJIIOUCHUS;
® yMEHHE NMPUMEHSTH B MPOIECCE MO3HAHUS MOHATHUSA (MIPEIMETHBIC U METANPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, HCIOJb3yeMble B XHMHHU, IPEoOpa30OBLIBATH
IIAPOKO NPUMEHSIEMBIE B XHUMHUM MOJEIbHBIE NPEJACTABICHUS — XUMHWYECKHM 3HAK
(CcMMBOJI 3JIeMEHTa), XUMHYecKas (popMysa ¥ ypaBHECHHE XMMHYCCKONW PEaKkIUu — IIPHU
pelIeHn y4eOHO-TI03HABATEIBHBIX 3a/1ad, C YYETOM STUX MOJEIBHBIX MPEICTaBICHUN
BBISIBJSITh M XapaKTEPU30BATh CYILIECTBEHHBIE NPU3HAKA H3Yy4YaeMbIX OOBEKTOB —
XUMHUUYECKUX BEHIECTB U XUMUUYECKUX PEaAKIUU, BBISBISITH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIECTBEHHBIE CBSI3U U MIPOTUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABJICHUSX.
ba3oBble ucciiegoBaTe/IbCKHe AeiiCTBUA:
® YMEHHE MCIOJB30BaTh MOCTABJICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
TaKkK€ B KaueCTBE OCHOBBI ISl (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;



e [pUOOPETEHUE OMNBITA MO IUIAHWUPOBAHUIO, OPraHU3aLMU M IPOBEIECHUIO YYEHHYECKHX
DKCIIEPUMEHTOB, YMEHHME HaOIoJaTh 3a XOAOM Ipollecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €0 pe3yJbTar, (OPMYIUPOBATH OOOOLIEHHUS U BBIBOBI IO pe3yjIbTaTaM
MPOBENEHHOTO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOAEIAHHOMN padoTe.

Pa6ora ¢ unpopmanmeii:

® yYMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPNPETUPOBATH HH(OOPMALUIO PA3TUUHBIX
BUJIOB M (OpM TNPEACTABIICHUS, IOJIYYaE€MYyK0 M3 PAa3HbIX HCTOYHUKOB (HAay4YHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpXkaHUs, CIPABOYHBIE MOCOOUS, pecypchl
WuTepHera), KpPUTUYECKM  OLIEHHUBATh  IPOTHUBOPEUYMBYIDO UM  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

® yYMEHHE NPUMEHATh Pa3IMYHbIE METO/bI U 3alIPOCHI MIPHU MOUCKE U 0TOOpe MH(pOopManuu
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX JJsi BBIIOJHEHHs Y4YEOHBIX U
MO3HABATENIbHBIX 3a/a4 OMNPENCIEHHOT0 THUMA, NPUOOpPETEeHHE OIbITa B O00JACTH
UCTIONB30BaHUSl  MH(MOPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJIAQJCHHE
KyJbTYpOIl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMAIbHYIO (QOpMy MpeAacTaBieHUs HH(POPMALMH WU HWLIFOCTPUPOBATH
pelraeMbie 3a/1a4yi HECIOKHBIMH CXEMaMH, AuarpaMMaMu, ApyruMu GopMaMu rpaduxu
1 UX KOMOMHAIIUSAMU;

® YMEHHE HCIOJb30BaTh M aHAJIU3UPOBATh B IpolLecce y4eOHOM M HCCIeN0BaTENIbCKON
JeSTeIbHOCTH MH()OPMAIMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIBCKOrO XO3siicTBa H
TpPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOJTHOMN CPEIb.

KoMmyHuKaTHBHBIE YHMBeEpCcaIbHbIe YUeOHbIe 1elCTBUA:

e yMEHHUs 3aJlaBaTh BOINpPOCHl (B XoJe Auanora v (WiM) AUCKYCCUHU) MO CYILIECTBY
o0cyknaeMol TeMbl, (OPMYJIUPOBATh CBOMU IMPEIIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEIOKEHHON 33/1a4H;

® yMEHUS MPEACTABIATh IOJYYECHHBIE pPE3yIbTaThl I103HABATEIBHONW JEATEIbHOCTH B
YCTHBIX U TUCbMEHHBIX TEKCTAX;

e J€IaThb IPE3EHTALMI0O PE3YJIbTATOB  BBINOJHEHUS XHMHYECKOIO  DKCIIEPUMEHTA
(;1aGopaTopHOro OIbITa, Ja0OpPaTOPHOM PAbOTHI MO HMCCIEIOBAHUIO CBONCTB BEIIECTB,
y4eOHOTO MTPOEKTA);

® yYMEHHUA y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW MO3HABATENbHOMN U
UCCIIEIOBATEIBCKON JEATENHOCTH NPU PELIEHUH BO3HHUKAIOLIUX MPOOJIEM Ha OCHOBE
yuéra OOLIMX MHTEPECOB M COIJIACOBAHUS MO3ULUHN (0O0CYKIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPAUHALMS COBMECTHBIX JNEHCTBUMW, ONPEIECICHUE KPUTEPHUEB
0 OIICHKE Ka4eCTBA BBIIIOJHEHHON padOTHI U IpYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

® YMEHHUE CaMOCTOATEIbHO ONPEEIATh UENH I€ATeIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJUPOBaTh M TMpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOKO JESTEIIbHOCTD,
BbIOMpaTh Haubosee 3(p(HEKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX W TO3HABATEIbHBIX
3aJlay, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH NPEIJIOKEHHBIH alrOpUuTM
JNEUCTBUN TMpHU BBHINOJHEHUU 3alaHUi € y4ETOM TMOJY4YEHUS HOBBIX 3HAHUN 00
U3y4aeMbIX O0ObEKTaX — BEIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOIYyUYEHHOTO
pe3ynbTara 3asBICHHOW LEIM, YMEHUE MCIOJb30BATh W AHAIM3UPOBATh KOHTEKCTHI,
IpeiaracMole B yCJIOBUH 3aJaHUN.

IMPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeaMeTHBIX PE3yJNBTaTOB IO OCBOCHUIO OO0S3aTEIBHOTO COJECP KAHMS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHON paboueld MporpaMMou, BBIJACISIIOT: OCBOCHHBIC
OoOy4arolMUMHUCs HAy4YHbIE 3HAHUSA, YMEHHUSI U CHOCOOBI JEHCTBUM, creuupuyeckue ist
npeaMeTHON 00sacT «XuMUs», BUABI JIESITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0
WHTEpIIpeTallui, MpPeoOpa30BaHUI0 W TMPUMEHEHHUIO B pA3JIMYHBIX YUYE€OHBIX M HOBBIX
CUTYyalUsIX.

K xoHiy oOydeHnus B 8 kJiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYYAIOIIUXCS YMECHHIA:

o PacKphIBaThb CMBICII OCHOBHBIX XMMHUYECKHX IIOHSATHUW: aTOM, MOJIEKYJa, XUMUYECKUAU
AJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOJHASI U HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASL ATOMHAsi U MOJICKYJISIpHAs Macca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasi JIOJIS XMMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIA O00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasl peakiusi, Kiaccuukanus peakiuii: peakiiui COeIMHEHUS, PEAKIIUU Pa3I0KEHUs,
peaKIuu 3aMelIeHUs], peakliui 0OMeHa, PK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TETUIOBOU 3P DEKT
peakiuu, SApO aTroMa, OJJIEKTPOHHBIM CJOM aroMa, aToMHas oOpOuTadb, paauyc aroma,
XUMMYECKasi CBSI3b, MOJISIPHASI M HEMOJApHAsi KOBAJCHTHAs CBs3b, MOHHAS CBSI3b, MOH, KATHUOH,
aHWOH, PacTBOP, MaccoBas JIOJIs BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;

o WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHX IIOHATUH W IPUMEHATH OTHU
TIOHSATHS MPHU OTIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

o WCIIOJIb30BaTh XHWMHYECKYI0O CHMBOJIUKY JUISI COCTaBJIeHHS (OpMys BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINN;

o ONpENENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHEHUSIX, CTEICHb
OKHCJIEHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, TPUHAMIECKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIacCy COeAMHEHUM 1o (opmysiaMm, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHAs U
HMOHHAs) B HCOPTaHUYECKUX COCTUHCHUSX;

. packpbiBaTh cmbich [lepumogmueckoro 3akona J[. WM. MenpaeneeBa: NEeMOHCTPHUPOBATH
IMOHUMAaHHE MMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJIOKECHUS
B llepronnueckoil cHCTEME, 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YYEHUS, 3aKOHa ABOTrajipo;

o OMHUCBHIBATh W XapakTepu3oBaTh TabmuuHyr0 ¢opmy Ilepuoauyeckoir CHUCTEMBI
XUMHUYECKUX DJIEMECHTOB: pa3InvaTh MOHATHUS «TJIaBHAs moArpynma (A-TpyIma)» u «Imo0odHas
noarpymnmna (b-rpynma)», manbie U OOJBIINE TEPUOIBI, COOTHOCUTHh 0003HAUYEHUs, KOTOPHIC
uMeroTes B Tabimne «Ilepuogndeckas cucrema xumudeckux siaeMeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj
aJipa, 00I11lee YHUCIIO JIEKTPOHOB U pACTIPE/ICTICHUE UX IO AIEKTPOHHBIM CJIOSM);

o KJIaCCU(DUIIMPOBATh XUMHUYECKUE AJIEMEHTblI, HEOPraHMYECKUE BEILIECTBA, XMMHUYECKUE
peakuuu (1o YKUCIy U COCTaBy YYacCTBYIOLIUX B PEAKIIMHU BEIIECTB, MO TEII0BOMY 3D (DEKTY);
o XapakTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3INYHbBIX

KJIACCOB, MOATBEPIK/Iasi ONMMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XMMUYECKUX PEAKIUM;

L IMPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHUCHMOCTH OT HX KaUCCTBCHHOI'O COCTaBa,
BO3MOKHOCTH ITPOTCKAHUA XUMHYCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX YCJIOBUAX,
L BBIYUCIEATE OTHOCHUTCIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChl BCHICCTB, MACCOBYIO

JOJIIO XHMHWYCCKOI'o J3JCMCHTaA IIO (bopMyJIe COCAMHCHUA, MACCOBYIO OO0JII0 BCIICCTBA B
pacTBOpEC, MPOBOANUTDL paC‘IéTBI I10 YpaBHCHHUIO XUMHUYECKOU pE€aKuumn;



° MPUMEHSATh OCHOBHBIC OIEPAIllMd MBICTUTEIBHONW NEATeTbHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, O0000IleHHe, CHUCTEeMaTU3alMl0, KilacCU(UKAINIO, BBISIBICHHE TMPUUYUHHO-

CIIEICTBEHHBIX CBSI3€M — M U3Yy4YEHHUS CBOMCTB BEIIECTB M XUMUYECKUX PpPEAKIUH,
€CTEeCTBEHHO-HAYYHbIE€ METOJbl IO3HAHUS — HAOJIIOJEHUEe, HU3MEpPEHUe, MOJEIMPOBaHUE,
HKCIIEPUMEHT (peajbHbII U MBICJICHHBIN );

o ClIe/IoBaTh IpaBWJIaM IIOJIb30BAHUS XUMHYECKOM TMOCyAOH U  J1abopaTOpHBIM

o0OpyJOBaHMEM, a TaKXKe TMpaBWIaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMUA TIO BBITIOJTHEHUIO JA0OPATOPHBIX XUMHUYECKUX ONBITOB MO TMOJYyYCHUI0 U
coOMpaHMI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IMPOBOIAUTH
XUMHUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH M KHUCIOT C MOMOIIbIO
WHMKATOPOB (JaKMyc, ¢peHondranent, METUIOpaHK U IpyTHe).

K xoH1y oOyueHus B 9 kJj1acce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:
o PAcKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHWCIEHHUs, XHMHUYECKas pPEaKUHs, XMUMHUYECKAs CBS3b,
TEII0BOM 3P PEKT peakuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, FIAEKTPOJIUTHI, HEAJIEKTPOIIMTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMSA, PEAaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTUMble M HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKkluy, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHUE, aJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUUECKas CBSI3b (KOBAJICHTHAs, HIOHHASI, METAJUIMYECKasl), KPUCTAIINYECKast
pemeéTKka, KOpPpO3Usi METAIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakUuuu, TMpeIeIbHO
nomyctumas konrenrpanus 11K BemecTsa;
o WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKUX MOHATHN W MPUMEHSTH 3TH
MOHATHS IPHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;
o UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBieHUS (OpMyNl BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKIINM;
o ONPEAENATh BAJICHTHOCTh U CTETIEHb OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEUHECHUSX
Pa3JIMYHOIO COCTaBa, MPHUHAMJICKHOCTHh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIWHEHHUM 10
dbopmyiam, BHUJ XUMUYECKOW CBA3M  (KOBaJEHTHAs, WOHHAs, MeETa/IMuecKkas) B
HEOPTraHWYECKUX COEIMHEHHUSX, 3apsA]l MOHA MO XUMHUYECKOH (opmysie, XapakTep cpelbl B
BOJHBIX PpPacTBOpPax HEOPraHUYECKUX COEAWHEHUH, THUI KPUCTAUIMYECKONM PELIETKH
KOHKPETHOTO BEILIECTBA;
. packpeiBath cMbIch [leprnoanueckoro 3akona J[. M. MenaeneeBa u 1eMOHCTPUPOBATH €r0
NOHUMAaHUE: OMUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepmonnueckoil cucteMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHUS «TJ1aBHas noarpymnmna (A-rpynmna)» u «mododHas
noarpynmna (b-rpynmna)», manble U OOJbIINE MEPUOJAbI, COOTHOCUTH 0003HAYEHUs, KOTOPHIE
UMEIOTCSI B TEPUOJIMYECKOM TaOyMIle, C YMUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij sApa, 001ee YUCI0 dJIEKTPOHOB U paclpeieieHue ux
MO0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIKMEe 3aKOHOMEPHOCTH B HW3MEHEHUH CBOICTB
AJIEMEHTOB U UX COEJMHEHMI B MpeJiesiax MalbIX MNEPHOJIOB U TJIABHBIX MOATPYHI C YYETOM
CTPOEHUSI UX aTOMOB;
o KJIaCCU(DUIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XMMHUYCCKUE
peakuuH (1o YUCITYy U COCTAaBY YYAaCTBYIOIIMX B PEAKLUU BEIIECTB, IO TEINIOBOMY 3P (DEKTY, 10
M3MEHEHUIO CTENIEHEH OKUCIEHUS] XUMHUYECKUX 3JIEMEHTOB);



o XapakTepu30BaTh (OMUCHIBATh) OOmME U cHeuupUuYecKHue XUMHUYECKHME CBOICTBa
MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPK/1as ONKUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

o COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUUECKON NHUCCOLMALNU KHCIOT, IIEJI0oYed M COJIEH,
MOJIHBIE M COKpAIlIEHHBbIE YpPAaBHEHMsI pEaKUM HOHHONO OOMEHa, YpaBHEHUS pEaKUuH,
MOATBEPKIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJy BEIIECTBAMH Pa3IU4HbIX
KJIACCOB;

o pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJIEHMSI 2JIEKTPOHHOTrO OaaHca ATUX PEaKIUii;

. IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPAICHUI B pa3IMUHbIX YCIOBHSIX;

o BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOr0 3JIEMEHTa MO (opMyJie COEAMHEHHUS, MAcCOBYIO JIOJII0 BELIECTBa B
pacTBOpE, IMTPOBOJNUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINU;

o coOmoaTh MpaBujia  MOJIb30BaHUS  XHMHUYECKOM TOCYAOM U J1abopaTOpHBIM
o0OpyJlOBaHMEM, a TakKe INpaBWiIa OOpalleHusi C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU 110 BBINOJIHEHUIO JIA0OPATOPHBIX XMMMUYECKHUX OIBITOB IO MOJYYEHHUIO U
cOOMpaHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

o IPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB!
pacno3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUA-, KapOoHaT-, GocdaT-, CHIUKAT-,
cynabdaT-, TUAPOKCUA-UOHBI, KATHOHHl aMMOHHMSI ¥ HWOHBI HW3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

o IPUMEHSATh OCHOBHBIE OINEpPALMU MBICIUTENBHON NIEATEIbHOCTH — aHaJIM3 W CHUHTE3,
CpaBHEHHUE, 00001IeHIE, CHCTEMATH3AIUIO, BBISIBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBA3€H — IS
U3YYEHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METObI [IO3HAHUS
— Ha0JII0IEHHE, U3MEPEHHE, MOAECIIUPOBAHUE, IKCIIEPUMEHT (pEabHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KoanuecrBo DJICKTPOHHBIE
Ne Hcnosb3oBanue
/| PA3NCIOB U Tem 4acoB Buabl gesiTeJIbHOCTH 00YYAKOIIMXCS € Y4eTOM ofopynoBanusn (uudposbie)
/11 "
nporpamMmmabi a0oueil mporpaMMbl BOCITHTAHUA o0pa3oBaTeJbLHBIE
porp Bcecero | K/p | I/ p p porp «Touka pocray» p
pecypchl
Pa3znea 1. [lepBonayaibHble XUMHYECKHE TIOHATHUS
Xumusa — .
Beceua O 3HAYCHUHN XUMHUYECKOU HAYKU B KU3HU
Ba)kKHast 00J1aCTh COBPEMEHHOT0 00IIECTBA, CIOCOOHOCTH BIAZETh
|1 | ecrecTBO3HAHMA 1 ’ JIOCTOBEPHOM HH(pOPMALMEi O EPEIOBbIX JOCTUKEHUAX 1 bubmuoreka [{OK
" | ¥ mpaKTUYECKOM OTKPBITHAX MHPOBOIi 1 OTCYECTBEHHON XHMHH, https://m.edsoo.ru/7f41837¢c
NeSTeNbHOCTH 3aMHTEPECOBAHHOCTH B HAY4HbBIX 3HAaHUAX 00 yCTpOUCTBE
MHpa U 00IIecTBa
YCJIOBCKA
Pabora B mapax, QopMHpPOBaHHE IPEACTABICHUS O
COLIMAIBHEIX ~ HOPMax W  INpaBWIaX  MEXIMYHOCTHBIX
OTHOLIEHUH B KOJJIEKTUBE, KOMMYHHMKaTUBHOU
KOMIICTEHTHOCTH B  OOIIECTBEHHO IMOJIE3HOW, yd4eOHO-
HCCTIENOBATENbCKOM,  TBOPYECKOM M JPYIMX  BHZAAX Hudposas nadopatopus
BemecTtBa u JIeTENbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOM IudpoBoit maTanK BuGmiorexa 10 OK
1.2 | xummuuyeckue 20 1 JIeATENIbHOCTH TPU BBIMOJIHEHUU y4eOHBIX, MMO3HABATENbHBIX TeMIEPaTyphl IJIATUHOBBII;
https://m.edsoo.ru/7f41837¢
peaxkuuu 3a]a4, BBIIIOJIHEHUN XUMHYECKUX JKCIEPHMEHTOB, CO3JIaHUU JaT4YUK TeMIEePaTyphl
y4eOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAaHUIO U TEPMOMAPHBIIi
B3aUMOIIOMOIIM B TpOLIECCE ATOH Y4eOHOW JIesTeNbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE IOBEJECHUE U TOCTYNKH CBOHMX
TOBapHIICH C MO3MIHMU HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBHN MTOCTYIIKOB;
Hroro no paszneny 31
Pasnen 2. BaxkHeiiine npeacTaBuTe/ M HCOPraHMYECKUX BelIeCTB
2.1 | Bo3ayx. 10 Becena o uenecooGpasHom oTHoweHnn K mpupoxe kak | Llugpposas naGoparopus, secht | bubanorexka [JOK
Kucmopon. UCTOYHMKY >XKM3HH Ha 3eMJle, OCHOBE €& CyILeCTBOBAHHUS, ONIEKTPOHHBIC; CBEYa; KOO https://m.edsoo.ru/7f41837¢c
IMousTHE 06 MOHUMaHHWE IICHHOCTH 370poBOoro W Oe3omacHoro oOpasa | INIOCKOIOHHadA 250 mu; oxkKa
JUISL COKUTaHUSI BEIIECTB



https://m.edsoo.ru/7f41837c
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KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYeckoMy M TICHXMYECKOMY 370POBBIO, OCO3HAHHE

OKCcHIIax LEHHOCTH COOJIIO/ICHHUS TTPaBmil OE30I1aCHOTO MOBEACHHS TIPH
paboTe C BeLIeCTBaMH, a TAaK)K€ B CUTYalHUsX, YIPOXKAIOUINX
370pPOBBIO U )KU3HU JIOAEH
Becena o 1menecooOpa3sHOM OTHOIIEHHHM K HPUPOJE Kak
UCTOYHUKY >XH3HM Ha 3eMie, OCHOBE €€ CYLIECTBOBAHHS,
Bonopon. IOHMMaHHE LIEHHOCTU 3J0poBOro u Oe3omacHoro obpasa Ludposas naboparopus
29 IlonsTHE O 10 JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY Ludposoii pH. mratus ¢ Bubnauoreka 1HOK
' KHUCJIOTaX U (hU3MYecKOMy H TICHXHYECKOMY 3IOPOBBIO, OCO3HAHHE 3KAMOM; IIATh XUMUYECKUX https://m.edsoo.ru/7141837¢
COJISIX LICHHOCTH COOIFO/ICHNUS TIPABHII GE30IIACHOTO TIOBEACHHS IIPK | CTAKAaHOB (25 MII); MPOMBIBAIIKA
paboTe C BeUIeCTBAMH, a TAK)KE B CUTYalHUsX, YIPOXKAIOLINX
370pPOBBIO U JKU3HU JIOACH
becena o 1enecooOpa3HOM OTHOIIEHWHM K MPHPOAE Kak Lndposas maGoparopus,
WCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAHMS, pUGOp U1 OTBITOB C
Boa. PacTBop. NOHMMaHHe LEHHOCTH 3J0pOBOro M Oe3omacHoro ooOpasa JIEKTPHYECKUM TOKOM;
23 | Tonsue o6 10 JKU3HH, OTBCTCTBEHHOC OTHOIICHHE K COOCTBEHHOMY | WCTOYHHMK IOCTOSHHOro Toka: | bHMOJIMOTEKa ]_[OK
¢u3udeckoMy M ICUXHYECKOMY 3I0POBBIO, OCO3HAHHE npoOUpKy — 2 MIT. https://m.edsoo.ru/7141837¢
OCHOBaHHAX LEHHOCTH COOJIIO/ICHNUS MPaBUII OE30MacCHOrO MOBEIEHHS TIpH | POHYMEPOBAHHBIC; JIyUHHKA;
paboTe C BeUlecTBaMH, a TAaKXK€ B CUTyalUsX, YIPOXKAIOLIINX CIIMPTOBKa,
37I0POBBIO U KU3HU JIOJIEH IpOOKK — 2 IIT, MAHIET
VYpok — urpa, HampaplIeHHas Ha Pa3BUTHE IO3HABATEIbHBIX
MOTHUBOB, Ha IIOJY4Y€HHE HOBBIX 3HAaHMH 110 XUMHH,
HEoOXoAUMBIE A O0BACHEHHUS HaONII0JJaeMbIX MPOIECCOB H
SIBJIICHUH, II03HAaBaTEIIbHO, nH(pOpMALMOHHOMN 51
OcHoBHBIE YUTATEIbCKOM  KyJbTYpbl, B TOM  4YMCIE  HAaBBIKOB Ludposas nabopaTopus
24 KJIaCCHhI 15 CaMOCTOSTCIFHOW ~ pabOTBI € YYCOHBIMH  TEKCTaMH, Ludposoii pH. wratus ¢ Buoauortexa LHOK
: HEOPTaHUYECKUX CIIPABOYHON  JIUTEPATYpOH, JOCTYNHBIMH TEXHHUUYECKUMHU 3KAMOM; IIATh XUMUYECKUX https://m.edsoo.ru/7f41837¢
COECOUHEHUN cpencTBaMH  MH(OPMALMOHHBIX TEXHOJIOTHii; HMHTepec K | CTAKAHOB (25 Mil); IPOMBIBATIKA
00y4eHHUIO M TO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K €aMOOOpa3oBaHMIO,  MNPOEKTHOH |
MCCIIEOBATENbCKON AEATEIHbHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBICHHOCTH ¥ yPOBHS 00y4YeHUs B JalbHEHIIIEM
Hroro no pazneny 45



https://m.edsoo.ru/7f41837c
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Paspnen 3. Ilepnoanuecknii 3axoH u Ilepuoanyeckas cucremMa xummudeckux 3j1emeHToB /[, U. MenpaesieeBa.

CTpOCHI/Ie aTOMOB. XMMHYeCKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBHUTE/IbHBIE PCAKIIHH

Hepuoanyeckui Vpoxk — Gecesia 0 HEHHOCTHOM OTHOIIEHUH K OTEYECTBEHHOMY
3aKOH 1 KyJIbTYPHOMY, HCTOPUYECKOMY W Hay4yHOMY HacCIleIuIo,
HepI/IOI[I/I‘leCKaH MOHMMAaHUSI 3HA4YEHUsS XUMHUYECKOW HAyKM B  KU3HHU
31 cucremMma 10 COBPEMEHHOTO o01ecTBa, CIOCOOHOCTH BJIAJETH Bbuoauorekxa ]_[OK
' XUMHUYECKUX JIOCTOBEPHON HH(pOpMAIMeld O MEPEIOBBIX TOCTIKCHHUSIX U https://m.edsoo.ru/7f41837¢
snemenTos /1. U. OTKPBITHSIX MHPOBOH u OTEUECTBEHHOM XUMUH,
MeHieneeBa. 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HaHUSIX 00 YCTpoicTBe
CtpoeHue atoma MHpa 1 oecTsa
Ypok — urpa, HampaBlieHHas Ha Pa3BUTHE IO3HABATEIBHBIX
MOTHBOB, Ha TIOJNY4YCHHWE HOBBIX 3HAHUHA 110 XUMHH,
He0OXOoUMBIE JJIs1 OOBSICHEHUS HAOII0JAaeMBIX MPOIIECCOB U
X HMIIecKas SIBJIICHUH, II03HAaBaTEIIbHO, nH(pOpMALMOHHOMN 51
CBSI3D. YUTATEIHCKOM vaJ'II:.TypI)I, B TOM 4HCIE€ HaBHIKOB [udposas naboparopus
CaMOCTOSATCIFHOW ~ pabOTBI € YYCOHBIMH  TEKCTaMH, Ludposoii pH. mratus ¢ Buoauorexa ]_[OK
3.2 | OxucmmTeNBHO- 16 CIIPABOYHOW  JIUTEPATYpOd, JOCTYNMHBIMH TEXHHUUYECKUMHU 3KUMOM; IIATh XUMUYECKUX https://m.edsoo.ru/7141837¢
BOCCTaHOBUTCIIB cpencTBaMu HH(OPMALMOHHBIX TEXHOIOTHH; CTaKaHoB (25 MiT); IPOMBIBAIIKa
HBIC pCaKuu MHTEpEC K OOYYCHHIO M IO3HAHHMIO, J0OO03HATEIBHOCTS,
TOTOBHOCTh U CIIOCOOHOCTH K CaM0OO0OpPa30BaHUIO, MTPOCKTHOM
1 MCCIIETOBATENBCKOM NeATETFHOCTH, K OCO3HAHHOMY BBIOOPY
HaTIPaBJICHHOCTH W YPOBHS O0yUYCHHS B TalbHEHIIIEM
bu6mmnoreka [JOK
Hroro no pasneiny 26 https://m.edsoo.ru/7f41837¢
OBIIEE
KOJIMYECTBO 102
YACOB I10
I[TPOTPAMME
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9 KUIIACC

HanmenoBanu | KosinyecTBo yacoB JIEKTPOHHBIE
Ne | e paznges1oB n Hcnonb3oBanue (uudpossbie)
Bujabl 1esiTe/IbHOCTH 00y4aIOIIMXCH € Y4eTOM
n/m | Tem Becero |K/p [II/p N o0opynoBaHust oOpa3oBaTe/ibHbIE
padoueii mnporpaMMbl BOCTIUTAHUS
NpOrpamMmbl «Toyka pocra» pecypchl
Paspnen 1. BemecTBo 1 XMMU4ecKHe peakuu
Ypok — Oecena 0 IEHHOCTHOM OTHOIIEHHH K OTEYECTBEHHOMY
HOBTOpeHI/Ie )41 KyJIbTYpHOMY, HCTOPMYECKOMY H HAy4YHOMY HACJICIHIO,
yIIIyOJICHHE NOHMMAaHHUsA 3HAYeHHS XUMHYECKOH HAyKH B IKU3HH
. bu6nmorexa [JOK
3HaHUU COBPEMEHHOTO o0miecTBa, CIIOCOOHOCTH BIAJCTh
1.1 5 1 . o https://m.edsoo.ru/7f41a
OCHOBHBIX JOCTOBEpHOH HMH(pOpMaLueil 0 MepefoBHIX JOCTIXKEHHAX H 636
paszenoBs Kypca OTKPBITHSAX ~ MHPOBOM M OTEYECTBEHHOM  XMMWUH, =
8 kacca 3aMHTEPECOBAaHHOCTH B HAyYHBIX 3HAHHMAX 00 YCTpoicTBe
MHUpa 1 00IIecTBa
Vpok — urpa, HampapJCeHHas Ha Pa3BUTHE MO3HABATEIbHBIX
MOTHBOB, Ha TIIOJy4eHHE HOBBIX 3HaHMH TI0 XHUMUH,
HEoOX0oANMBIe sl 00BSICHEHHST HAOIIOIaEMBIX TPOIECCOB H
SIBIICHUH, [103HABATENbHOM, HHPOPMATMOHHOM u
OcHOBHBIC YUTATENbCKOM  KyIObTyphl, B TOM  UHMCI€  HABHIKOB Lndposast naboparopus Eu6 OK
3aKOHOMEPHOCT CaMOCTOATEIBHONH  pabOTBl ¢ Y4eOHBIMH  TEKCTaMH, TpoOHpKy — 2 1T nosmoreka L
1.2 4 - . POHYMEPOBAHHBIE; TyYHHKA; https://m.edsoo.ru/7f41a
U XUMHAYECKHIX CIIPABOYHOH JIUTEPaTypoil, MOCTYIHBIMH TEXHUYECKUMHU JE——, 636
peakuuit cpenctBaMd  MH(OPMAaLMOHHBIX TEXHOJIOTHH; HMHTEpec K HpOGIH — 2 T ;II/IH]_IeT 656
00y4EeHHI0O W TO3HaHUIO, JT0003HATENLHOCTh, TOTOBHOCTh U ’
CHOCOOHOCTP K CaMOO0pa3oBaHHIO,  TNPOEKTHOH U
WCCJIEZIOBATENbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAarpaBJIeHHOCTH ¥ yPOBHS 00y4YeHUs B AalbHEHIIIEM
Becema o  Henmecoo6pasHOM OTHOLIEHMH K IIPUPOIE Kak udposas nabopatopus
3HGKTPOJII/ITH‘1 WMCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHMS, upposok maTank
ecKas NMOHWMAHHE IICHHOCTH 3I0POBOTO M 6e30macHoro obpasa | >'I€KTPONPOBOJHOCTH NMPHGOP st Bu6 OK
JUCCOIHaIM. JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY OIBITOB C SMCKTPHHUCCKUM TOKOM; nosmoreka L
1.3 8 1 | MCTOYHUK TIOCTOSHHOTO TOKA: https://m.edsoo.ru/7f41a
XuMHueckue (u3MuecKOMy U IICUXMYECKOMY 3[I0POBbIO, OCO3HAHUE HpOGHpKH — 2 1T 636
peakuuu B LIEHHOCTH COOJIIO/ICHNMS TTPaBmiI OE3011acCHOTO MOBEACHHS TIPH HPOHYMEPOBAHHEIE; J'Iy‘{.I/IHKa' —
b $
pacTBopax paboTe C BElIeCTBaMH, a TAKXKE B CUTyalUsX, YIPOXKAIOLIINX CHUPTOBK;
3JI0POBBIO U YKU3HH JIIO/ICH IPO6KH — 2 T, IUHLET
Wroro no pazneny 17
Pasznen 2. HeMeTaJJIBI H HX COeTHHEHUS
71 OO6mas 4 | | Becena o 1eeco00pa3HOM OTHOWIEHHH K TPHPOJE KaK Hudposas mabopatopust bubnnorexa [IOK
) XapaKTECPUCTHK WMCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHMS, HudpoBoii AaTINK TEMITEpPaTyphI https://m.edsoo.ru/7f41a
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a XUMHYCCKUX
9JICMCHTOB

MOHMMaHHE LIEHHOCTH 3JI0POBOrO M 0Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢u3UecKoMy ¥ IICHXHYECKOMY 3[0pPOBBIO, OCO3HAHHE

MIATUHOBLIM 636
VIIA-rpynmsl. LIEHHOCTH COOJIFOJEHHs NIPABUJI 0E30IIaCHOTO TIOBEAEHHS [IPH
lamoressl paboTe C BELIeCTBAMH, a TAKXKE B CUTYaLHUsIX, YIPOKAIOUINX
37I0POBBIO U JKU3HU JIIOACH
O6mas Ypok — Gecesia 0 IEHHOCTHOM OTHOIICHHH K OTE€YECTBEHHOMY
KyJIbTyPHOMY, HCTOPHYECKOMY M HAydHOMY HACIICIHIO
XapaKTEePHCTHK YIIBTYPHOMY, p y o HayqHomy IHEO,
A XUMIUCCKIX MOHUMAHHUS 3HAYCHHS XMMHYECKOM HAyKH B IKH3HH 5 516 OK
COBPEMEHHOTO o0111ecTBa, CIIOCOOHOCTH BIIAJIETh Hl/l(bpu 0Bast JIabOpaTOpHi ubmorexa 11
2.2 | aneMeHTOB 6 . . Hudposoit naTank Temnepatypsl | https://m.edsoo.ru/7f41a
JIOCTOBEPHON HH(pOpMAIKed O MEePEIOBBIX TOCTIDKCHHIX H ATHHOBL 636
VIA'pr{[HH' OTKPBITHSX MHPOBOH u OTEUECTBEHHON XUMUHU, —_
Cepamneé 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpOIiCTBe
COCIMHCHUA MHUpa ¥ 00IIecTBa
O6mas Ypok — Gecesia 0 ICHHOCTHOM OTHOUICHHH K OTE€YECTBEHHOMY
XapaKTepHCTHK KyJIbTYPHOMY, HCTOPUYECKOMY U flaquOMy HACIICINIO,
MOHMMAaHHsI 3HAYEHHS XUMHYECKOH HAayKH B IKU3HH
a4 XUMHYECKUX Lnpposas naboparopus bubmmoreka [{OK
COBPEMEHHOTO o0111ecTBa, CIIOCOOHOCTH BIIAJIETH .
2.3 | anemenToB VA- 7 . . [udposoit naTuuk Temnepatypsl | https://m.edsoo.ru/7f41a
JIOCTOBEPHON HH(pOpMAIKed O MEPEIOBBIX TOCTIIKCHHIX H .
rpymsl. A30T, N . IJIATHHOBBIN 636
OTKPBITHAX MHUPOBOU nu OTCUYCCTBCHHOU XHUMHUH,
hoccop n ux 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE
COCIMHCHUA Mupa u o0IIecTBa
OOuas VYpok — Gecesia 0 ICHHOCTHOM OTHOLICHHH K OTE€YECTBEHHOMY
XapaKTCPUCTHK KyIbTypHOMY, HWCTOPUYECKOMY W HAYYHOMY HACIEAHUIO,
a XUMHUYECKHUX MOHMMAaHHsI 3HAYEHHS XMMHYECKOH HAyKH B IKU3HH
Ludposas naGoparopus bubmmorexa [{OK
3JIEMEHTOB COBPEMEHHOT0 o01ecTBa, CIIOCOOHOCTH BIIAJICTh 9
2.4 9 . . LindpoBoii 1aT4HK TEMIEPATYPHI https://m.edsoo.ru/7f41a
IVA-prHHLI. JIOCTOBEPHOH MH(popManuei O MEepeloBBIX NOCTIDKEHHUSIX H IATHHOBBIN 636
Vraepon u OTKPBITHAX MUPOBOH 51 OTEYECTBEHHOU XUMUH, .
KPEMHHIT 1 UX 3aMHTEPECOBAaHHOCTH B HAyYHBIX 3HAHUAX 00 YyCTpOMCTBE
COC/TMHCHUS Mupa u obIecTBa
Hroro no pazgeny 26

Pa3zgen 3. MeTaJJIBI M UX COCIHMHEHUSA

3.1

OO6mmume
CBOMCTBa
METAJLJIOB

becena o  1emecooOpa3sHOM OTHOIICHHH K MPHUPOJC Kak
WMCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHMS,
MOHMMAaHKUE IICHHOCTH 3I0pOBOro W 0Oe3omacHoro oOpasa
JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3MueckoMy U TICHXHYECKOMY 30pPOBBIO, OCO3HAHUE
LEHHOCTH COOJIIO/ICHUs MPaBUil OE30MACHOTO MOBEACHHUS TIPH
paboTe C BEUIeCTBAMH, & TAKXKE B CUTYALUsX, YIPOKAIOUINX

Hudposas mabopaTopus
Hudposoit gaTank
3IEKTPOIIPOBOTHOCTH HPHOOP ISt
OTIBITOB C JIEKTPUUECKUM TOKOM;
HCTOYHHK MTOCTOSTHHOTO TOKa:
npoOUpPKU — 2 IHT.
NPOHYMEPOBaHHBIC; CIIUPTOBKA;

Bbu6nuoreka [JOK

https://m.edsoo.ru/7f41a
636
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3IOPOBBIO U JKU3HU IIFOICH

Becena o 1enecooOpa3’HOM OTHOIICHUM K IPHUPOJE Kak
UCTOYHUKY XXHM3HM Ha 3eMje, OCHOBE €€ CYILIEeCTBOBAaHHS,
MOHMMaHHWE IIEHHOCTH 3JI0POBOTO M 0Oe3omacHoro obpasa

Baxueiinue
JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K 006CTBeHHOMy Hp06KH — 2 IUT, TMHIET Bubamorexa HOK
3.2 | MeTanabl U UX 17 https://m.edsoo.ru/7f41a
(u3nYeckoMy H IICHXHYECKOMY 3I0POBBIO, OCO3HAHHE 636
COCIMHECHUA IIEHHOCTH COOJIFOJICHUS TIPaBMII OE30IIaCHOTO MOBENCHHS TPU E—
pabote ¢ BemecTBaMu, a TaK)Ke€ B CHTYalHsAX, YIPOKAFOIINX
37I0POBBIO U JKU3HU JIIOACH
Hrtoro no pazgeny 21

Pasnen 4. Xumusi u okpy:kamomas cpeaa

becena o 1emecooOpa3sHOM OTHOIICHHH K MPHUPOJC Kak
WMCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHMS,

Hudposas mabopaTopus
Ludposoii naTumk

BemecTBa u MOHMMAaHKUE IICHHOCTH 370pOBOro W 0Oe3omacHoro oOpasa 3J1€KTPONPOBOJAHOCTH IpUGOp s Bu6uorexa [JOK
41 MaTepHalbl B 4 JKU3HH, OTBCTCTBCHHOC OTHONICHHE K COOCTBEHHOMY OTIBITOB C AJNEKTPUUECKUM TOKOM; https://m.edsoo.ru/7f41a
SKUBHH (hM3UYecKOMYy H IICHXHYECKOMY 3J0POBBIO, OCO3HAHHE HCTOYHUK MTOCTOSTHHOTO TOKA: — :
YeloBeKa [EHHOCTH COOJIIOJICHUS TIPaBIII OE30IIaCHOTO MOBEICHUS TPU pOOUPKH — 2 IIT. 636
paboTe C BELIeCTBAMH, & TAKXKE B CUTYALHUAX, YIPOKAIOIIUX IPOHYMEPOBAHHBIE; CIIMPTOBKA,
3IOPOBBIO ¥ XKH3HH JOICH MPOOKH — 2 LT, MHHLET
HToro mo pasueny 4
OBIIEE
KOJIMYECTBO 63
YACOB I10

[NTPOT'PAMME
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