MYHHULHUITAJIBHOE BIO/CKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
MHUTBKOBCKASA OCHOBHAS OBIIEOBPA30OBATEJIBHAS HIKOJIA

AHHOTaNMs K padoyeil mporpamme
y4yeOHoro npeamera «Xumus» 14 8-9 kiaccon

Pabouasi mporpamma ydeOHOTrO mpeaMeTa «XUMHUs» 00s3aTeNbHONW TpeIMeTHOH obiacTh «EcTecTBEeHHO-HAy4HBIC
MIPEAMETBDY SBIIAETCS YacCThI0 OCHOBHOM 0Opa30oBaTENBHON IpOrpaMMbl OCHOBHOTO oOmero oopaszosanus (OOIT OOO0)
MBOY Murtskosckoir OOLL, pa3zpabotana B coorBeTcTBUH ¢ MyHKTOM 32.1 ®I'OC O00-2021Ha ocroBe DPI'OC OOO-
2010r. u IIOOIT OOO0-2020r. Paboyas mporpamma mo y4eOHOMY MpeaMeTy «Xumus» ans 8-9 kiaccoB IMPUBENECHA B
cootBercTBUE ¢ POIT OO0 n OPII no XMMUHU B 4aCTH CopepKaHusl 00yUEHHS U IUITAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
nporpammsel Ha yposae OOO u peanusyetcs 2 roga ¢ 8 mo 9 kiacc.

[Ipu peanuzaunu padboueii mporpaMMbl 0 y4eOHOMY MPEIMETy « XUMHSD» HCIOIb3YIOTCS yUYEOHHUKH, BKIIOUEHHBIE B
[Mpunoxenune No2 OI1Y-2022 (mpuka3z Munmnpocsemienus Poccuu ot 21.09.2022 N 858):

1. Xumus. 8xmacc. Yuebnuk (aBrops! I'abpuensa O.C., Octpoymor N.T"., Cnagkos C.A.).. -M.:, IIpocBeriienue
2. Xumus. 9 kmacc. Yue6uuk (aBtopsl I'abpuensu O.C., Octpoymos WU.T'., Cnaakos C.A.).. -M.:, [Ipoceemienne

Pabouas nporpamma pa3paboTaHa yduTeleM XHMUH IIKOJBI B COOTBETCTBUU ¢ [lojokeHneM o paboumx mporpammax
U OIpenensieT OpraHu3alHi0 00pa30BaTENbHON AEATENBHOCTH YUYUTENsl B IIKOJE IO IpeaMeTy «Xumus». Pabouas
porpaMMa COJIEPKHUT CIACAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:

-LIeJIM U3YYCHUS YIeOHOTO MpeaMeTa « XUMHUSD»;

-MECTO Y4eOHOro npeamera « XuMus»» B y4eOHOM IUIAHE;

-coJlepKaHne Y4eOHOTO MpeaMeTa « XUMHS»;

-IJIAaHUPYEMBbIE Pe3yIbTaThl (JINYHOCTHBIE, METAIPEIMETHBIE U IPEIMETHBIE);

-TeMaTU4ecKoe IUIaHUPOBaHUE, CHOPMHPOBAHHOE C yY€TOM paboyeld HporpaMMbl BOCHHUTAHHS U BO3MOXKHOCTBIO
ucrnonb3oBanus DOP/LIOP.

Pabouas nporpamma o6cyskaena Ha 3acempanuu [LIIMO yunreneld ecTecTBEHHO-HAayYHBIX IPEIMETOB IIKOJIbI, PUHSTA
pemieHreM meparorndeckoro copera (mporokon Ne 6 ot 29.08.2023r.), yrepxkaeHa npukazom no MBOY MutbskoBckoit
OOII Ne 56 ot 29.08.2023r. B kauectBe 4actu coaepxkanus OOIT O0O0.

Ha ocHoBe manHoi mnporpammsl yumtesem paspadareiBaercsi KTII B cooTBercTBuM ¢ IlonoxeHnem o KajleHAapHO-
TEMaTUYeCKOM TUIAHUPOBaHHUH 110 yueOHOMY TpeaAMeTy, Kypcy, Moxyito. KTII paccmarpuBaetcs Ha 3aceqannu LLIMO u
corjacyercs ¢ 3amecturenem no YBP.

Bbinucka
U3 OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

PaGouas nporpamma
y4eOHOro npeaMera « XuMHUsI»

aJs 8-9 kiaccoB
CPOK peajin3anuu 2 roaa
(c 8 mo 9 kaccwl)

HNEJIX U3YUEHUSI YYEBHOTI'O ITIPEIMETA «XUMMSI»

OCHOBHBIMU HEJIAMMU3YUYCHUA yqe6H0ro npeamMeTa «Xumusny sensemcs.

'(l)OpMI/IpOBaHI/Ie HUHTCIUICKTYaJIbHO pa3BI/ITOI‘/1 JIMYHOCTHU, TOTOBOM K CaMOO6p3,30BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIBHOMY IIPUHATUIO peIHeHHﬁ, CocoOHO aaarnTUupoBaThCA K 6I)ICTpO MCHAIOUIUMCS YCIIOBUAM KU3HU,

- HaIpaBJICHHOCTH o6yquI/1$1 Ha CHUCTCMATHYCCKOC HpI/IO6I]_[eHI/Ie 06yqa}0mnxcsl K CaMOCTOSITEILHOM
MO3HaBaTeNLHOMN ACATCIIBHOCTH, HAYYHBIM METOJAAM IIO3HAHUA, (l)OpMI/Ipy}OH_II/IM MOTHUBALUIO U PA3BUTUC CII0COOHOCTEH K
XHMHH;



- obecrieueHNE yCIOBHH, CITOCOOCTBYIONTUX MMPHOOPETECHUIO O0YJAIOIIMMICS OIBITa PA3HOOOPA3HOM MEATCILHOCTH,
MMO3HAHMS ¥ CAMOTIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIFOYEBHIX KOMITETEHIIN), UIMEIOIINX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3TMYHBIX BUAOB ACATEIHHOCTH;

- popMupoBanue ooOuIeH PYHKIIMOHAIEHON U €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATD
U OLICHUBATH SIBICHHUS OKPY>KAIOLIETO MUPA, UCTIONIB3Ysl 3HAHUS U OIBIT, OJIyYCHHbIE IPH U3YYSHUN XUMHUH, IPUMEHSITD
WX TP PEIICHUH MPOOJIeM B TOBCETHEBHON KU3HU U TPYAOBOH NeATETHFHOCTH;

- (popmupoBanme y 00ydJarOMMXCsl TYMaHUCTUIECKUX OTHOIIICHUH, TOHNMAaHNS IEHHOCTH XUMHYECKUX 3HAHUH IS
BBIPa0OTKH PKOJIOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHNUS B OBITY M TPYAOBOM AESITETHFHOCTH B IIENISX COXPAHEHHS CBOETO
310POBbs U OKPYKAIOLIEH IPUPOJHON CpEeabL;

- pa3BUTHE MOTHBAIIMH K OOYYEHHWIO, CTOCOOHOCTEH K CaMOKOHTPOIIFO M CAMOBOCITMTAHHIO Ha OCHOBE YCBOCHHSA
o0IIIeueToBeYeCKiX [EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOQWIS W HAMpaBIEHHOCTH JalbHEHIIEro
o0OydeHusl.

3agayamMu Kypca XUMUU SIBISIOTCS:

- (hopMupoBaHre CUCTEMbl XMMUYECKUX 3HAHUH — BaXHEUIINX (DaKTOB, TOHSITHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYIHBIX 0000IIeHI MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH;

- MpUOOIIeHNE K HAYYHBIM METOAaM TO3HAHUS PU M3YUYCHUH BEIISCTB U XUMUUECKUX PEaKIHiA;

- (hopMupoBaHue U pa3BUTHE MTO3HABATENBHBIX YMEHHI U UX IPUMEHEHUE B yUeOHO-TIO3HABATEIHHON U y4eOHO-
WCCIIEIOBATEIhCKON IEATEIHHOCTH,

- OCBOCHHE TIPaBHJI 0€30MaCHOTO OOpaIlleHHs ¢ BEIIECTBAMH B IIOBCEHEBHOM KHU3HU.

MECTO YYEBHOT O IIPEJMETA «XUMUS» B YAEBHOM IIVIAHE

JIJis u3y4eHus XMUMHH BBIICSCTCS CISAyIOIIee KOJIMYSCTBO YacoB: B 8 kiacce — 68 vacos (2 yaca B Henenro), B 9 kiacce
— 68 wacoB (2 wyaca B He/IEIO).

COJAEP)KAHUE YYEBHOI'O IPEJIMETA

8 KJIACC

IlepBoHayanbHbICe XUMHYECKHE IIOHATHS

IIpenmer xumun. Posib XMMHHY B )KU3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u BemecTsa. dusnyeckue cBONCTBA
BeliecTB. ArperatHoe coctosiHue BeniecTB. [lonsTre o MeTonax nmo3Hanusi B xumuu. Yuctele BemecTsa 1 cMecH. CrocoOsl
pasaeseHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE d7IeMeHThI. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YICHHE.

Xumuyeckass Gopmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTAaBa BELICCTB.
OtHocuTenbHass aToMHas Mmacca. OTHOCHTENbHas MOJIEKyJIspHas Mmacca. MaccoBas J0Js XHMHUYECKOTO 3JIEMEHTa B
COETMHEHUU.

KonnuecTso Beniectsa. Moss. MoinspHast macca. B3anMocBsI3p KOJIMYECTBA, MAacChl ¥ YUCIIA CTPYKTYPHBIX €IUHHUIL
BemiecTBa. Pacu€Tel mo opmMynaM XUMHUECKUX COEINHEHUH.

dusnveckre U XMMHUYECKUE SBIEHUS. XUMUYECKas peakius U e€ MpU3HaKU. 3aKOH COXPaHEHHs MacChl BEUIECTB.
Xumuyeckre ypapHeHus. Kimaccudukamnys XuMHUUECKUX peakiuii (COeJUHEHUS, Pa3lIOKEeHHUs, 3aMEICHUs, 0OMEHa).

Xumuueckuit IKCnEPUMEHM .

3HAKOMCTBO C XUMHUECKOH NIOCY 101, IpaBUIIaMH paboThI B 1a00paTOPHH U MPHEMaMH OOpaIlieHHsI ¢ 1a00paTOpHBIM
o0opyJZioBaHHEM, H3Y4YeHHE M ONHCaHWe (U3NYECKUX CBOWCTB OOpa3lOB HEOPTaHMYECKHX BEIECTB, HaOIIO/IcHHE
¢u3nueckux (I1aBlIeHUE BOCKA, TasHUE JIbA, PACTUPAHHUE caXxapa B CTYIKE, KUIICHUE U KOHICHCALUS BOJbI) 1 XUMHUYECKHX
(ropeHue cBeuM, MPOKAJMBAHUE MEAHOW HPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KUCIIOTOW) SIBICHHUH, HaONIOJCHHE U
OMHCaHUE IMPHU3HAKOB MPOTEKAHUS XUMHUYECKHUX PEaKIHi (pa3joXeHHWe caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHI C
xJopuznoM Oapusi, pasnoxenue ruapokcuaa menu (1) npu HarpeBanuy, B3auMOAEHCTBHE JKeIe3a C pAaCTBOPOM COJIM MEAN
(1), m3yyeHne cnocoOOB pa3nelieHHss CMEcel: C MOMOUIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPHBAHHE, THCTHIUISALIMSA,
XpomMatorpadusi, POBEJCHUE OYNCTKU MMOBAPEHHOW COJIM, HAOJIOJIEHNE W ONMUCAHUE PE3YJIbTATOB MPOBEIECHHS OIBITA,
WJUTIOCTPHUPYIOMIET0 3aKOH COXPaHEHHU MacChl, CO3JIaHHe MOJIEIe MOJIEKYJI (IIapOCTEP KHEBHIX).

Baxneiimue npeacTaBuTe M HEOPrAaHUYECKUX BellleCTB

Boznyx — cmecs razoB. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpocToe BemecTBo. HaxoxxaeHue kuciopoaa B
npupone, (¢u3ndecKkue M XUMHUYeckue cBoicTBa (peakumu ropeHus). Oxcuasl. [Ipumenenme kuciopoma. CrocoOsr
MOJTYYEHUsI KUCIOPOAa B 1abOpaTOpUX M MpoMbIIeHHOCTH. KpyroBopot kucnopoaa B npupone. O30H — aJuloTpoItHast
MoIU(HUKaLUs KACIOPOAA.



TemnoBoit >(pdeKT XUMHUUECKONH PEaKIuK, TEPMOXMUMHUYECKUE YPaBHEHUS, 9K30- M DHIOTEPMHUYCCKHUE PEaKITUML.
TormBo: yrons 1 MeTaH. 3arps3HEeHHE BO3/IyXa, YCHICHUE MAPHUKOBOTO d(h(deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon —snemenT u mpocrtoe BeniecTBo. Haxoxkaenue Bogopoaa B npupoe, GusndecKre 1 XUMHIECKUE CBOICTBA,
MpUMEHEHHE, COCO0BI oydeHus. Kucnorsr u conu.

MonsipHbIit 006EM Ta30B. PacdéThI 110 XUMHYECKUM YPaBHEHHSIM.

®dusudeckue cBoiicTBa Boabl. Boga kak pactBoputens. PacTBopbl. HacklllieHHbIE M HEHACHIIEHHBIE PACTBOPHI.
PacTBOopuMoOCTh BemecTB B Bojie. MaccoBas [0 BellecTBa B pacTBope. XUMHUYecKHe cBOWCTBa Boabl. OcHoBaHMs. Poib
pPacTBOpPOB B MPHUPOAE W B KU3HU 4elloBeKa. KpyroBopoT BoIbI B mpupoze. 3arps3HEeHrEe MPUPOAHBIX BoA. OxpaHa U
OYHCTKA MPUPOAHBIX BOI.

Knaccudukanus neopranuueckux coenunennii. Oxcuapl. Knaccugukanus okcunos: coneodpasyromuye (0CHOBHBIE,
KHCIIOTHBIE, aMm(poTepHbIe) H HeconeoOpasyromue. Homenkmatypa oxcumoB. Pusndeckue W XUMHYECKHE CBOWCTBA
okcuoB. [lomydenne okcuaoB.

OcnoBanus. Knaccudukanys ocHoBaHMI: MIENOYM M HEpacTBOPUMBIE OCHOBaHHUS. HoMeHKIaTypa OCHOBaHHH.
®u3nyecKkre 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHne ocHOBaHHUI.

Kucnoter. Knaccndukanus xucior. Homenkinarypa kucior. Ou3ndeckne U XUMHUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHocTu MetaiioB H. H. bekerosa. [TonmyueHue Kucior.

Conu. Homenknarypa coneil. @usndeckue 1 XuMU4eckue cBoiicTBa comnell. [lomyuenue coneit.

I'enerndeckast CBSI3b MEXKAY KiaccaMyd HEOPTaHUYECKUX COETMHEHHI.

Xumuueckuit IKCnepuMeHm:

KayeCTBEHHOE OIpeJIelieHHE COJACP)KaHMS KUCIOpOAa B BO3AyXe, MONy4YeHHE, COOMpaHHMe, paclio3HaBaHHE H
M3y4YEeHHE CBOICTB KHCIIOpOJa, HAONIOJEHHE B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJOM W YCIIOBUS BO3HUKHOBEHHS H
MpeKpamieHns ropeHns (Toxapa), 03HaKOMIIEHHE ¢ 00pa3aMi OKCHIOB U OITMCaHKE WX CBOMCTB, MOTydeHue, COOnpaHue,
pacro3HaBaHUE ¥ U3YYCHUE CBOWCTB BOJIOpOJa (FOPeHKE), B3auMOJIeiicTBHE Bomopoaa ¢ okcuaom meau (1) (Bo3moxHO
WCTIONIb30BaHKE BUICOMATEPHAIIOB), HAOIOAeHHE 00Pa3lioB BEIIECTB KOJMYECTBOM | MOJIb, MCCIIeIOBaHHE OCOOCHHOCTEH
pPacTBOPEHMs BELIECTB C PA3NMYHON PACTBOPUMOCTBIO, MIPUTOTOBJICHUE PACTBOPOB C OMpPEAEIEHHOM MaccoBOW noJied
pPacTBOPEHHOTO BEILECTBA, B3aUMOJICHCTBUE BOJBI C METaJaMd (HAaTpHEeM M KalblueM) (BO3MOXKHO HCIOJIb30BaHHE
BUICOMATEPUAIIOB), UCCIIEIOBaHNE 0Opa3Il0B HEOPTaHMYECKUX BEIIECTB Pa3NMYHBIX KJIACCOB, HAOIIOIEHHE M3MEHCHHS
OKpacKH MHIWKATOPOB B paCTBOpPaX KUCIOT U MIENOYeH, n3ydeHne B3aumo/eiictus okcuna menu (1) c pactBopom cepHoit
KHCIIOTHI, KACJIOT C METAIJIAMH, PEaKIUi HEHTpaIu3alid, MOyIeHNe HePacTBOPUMBIX OCHOBAHWA, BHITECHEHNE OJHOTO
MeTaJljia JPYyTUM U3 pacTBOpa COJIH, PEIlIeHHEe IKCIIEpUMEHTAIBHBIX 3a/1a4 Mo TeMe « BakHelre Kinacchl HeOpraHU4eCKUX
COETMHECHUID).

Ilepunoanyeckuii 3axkon u Ilepnoguyueckas cucrema xumuieckux djaemMenToB [I. U. Menaesneesa. Ctpoenne
aToMoB. XuMnueckas cBsizb. OKHCINTEIHHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[NepBbie MOMBITKK KIaCCUPHUKAIINN XUMHYECKHIX 3JIeMEHTOB. [I0OHATHE O TpyNIax CXOAHBIX 3JIEMEHTOB (IEIOYHbIE
U IIEIOYHO3EMENbHBIE METAJUIBI, TaJIOTEeHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIe 00pa3ytoT aM(OTepHbIe OKCHIBI U
TUIPOKCH/IBL.

[epuoanueckuii 3axoH. [lepnonndeckas cucrtema xumudeckux aneMmenTos J1. . Menneneesa. Koporkonepuoanas
u pmuHHONIeproAHas (hopmel [leproauueckoit cuctempl xumndecknx dnmemeHToB Jl. M. Menneneesa. [leprozs! u rpymmsl.
Du3NIeCKHii CMBICH MTOPSIKOBOTO HOMEPa, HOMEPOB IIEPHOJIa U TPYIIIEI 3JIEMEHTa.

Crpoenne aromoB. CocTaB aTOMHBIX sijiep. M3oTombl. JnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000J0YEeK aTOMOB
nepBeix 20 xummueckux 3jemeHToB llepmommdueckoii cuctemsbl JI. M. MenneneeBa. XapaKTepUCTHKA XUMHYECKOTO
3JeMeHTa 1o ero nojoxenuto B Ilepuoguueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHs paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METALTMYECKHX M HEMETaTUYEeCKHX
CBOWMCTB IO IpyMIaM U IepHoIaM.

3nauenue [lepuogudaeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMUYECKHX 3IIEMEHTOB IS Pa3BUTH HAYKU U
npakTuku. [I. 1. MenaeneeB — yu4éHbIi U TpaskJaHNH.

Xumudeckast cBa3b. KoBaseHTHas (MONSpHAS M HEMOJSPHAsA) CBS3b. ODIEKTPOOTPUIATEIBHOCTh XUMHYECKHUX
aneMeHTOB. oHHas CBA3b.

Crenenp oxucieHus. OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEaKIMU. [Iponeccsl OKHMCIEHHMsS U BOCCTaHOBIICHUS.
OxucauTenn 1 BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm:.

n3ydeHre o0pasloB BEUIECTB METAJIOB M HEMETAJUIOB, B3aUMOIEHCTBUE THIPOKCUIA IIMHKA C PACTBOPAMH KHCIIOT
Y IeJI0Ye, IPOBEICHNE ONBITOB, WIUTIOCTPUPYIOMNX MPUMEPHI OKHUCINTEIEHO-BOCCTAHOBUTENBHBIX PEakIuil (TOpeHue,
peaKIuy pa3IoKEeHUS, COSTUHCHUS).

Mesrcnpeomemnnie ceasu



Peanmzanust MexXIIpeIMETHBIX CBsI3€H ITPH M3YUCHUHU XMMHUH B 8 KIlacce OCYIIECTBISIETCS Yepe3 UCTIONB30BaHNE KaK
OOIMX eCTeCTBCHHO-HAYYHBIX TOHSATHH, TaK W TIOHSITUHN, SBISIOMIUXCS CHUCTEMHBIMH JUIS OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmne ecTecTBEHHO-HAy4YHbIC TIOHATHS: HAaydHBIA (DakT, TUIOTE3a, TEOpHUsS, 3aKOH, aHallu3, CHHTES,
KIaccu(pUKaIys, TIePUOJANTHOCTD, HAOIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHHIE, U3MEPEHUE, MOJICIb, SIBIICHHC.

dusuka: marepus, aToM, 3JCKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, M30TOIbI, PaIMOAKTHBHOCTh, MOJICKYJIA,
ANIEKTPUYECKHIA 3apsl, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (pu3nuecKrue BeIMYNHBI, CAMHHIIbI
M3MEpEHUsI, KOCMOC, TTaHeThI, 3BE371b1, COHIIE.

buonorus: gorocunres, nprxanue, bnocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOJIBI, MOJIC3HBIC HCKOMAEMbIC, TOILIMBO, BOJHEIC

pecypcehL.

9 KJIACC

BemecTBo M XuMn4eckas peakuus

[Teprnonndeckwmii 3akoH. [leproandeckasi cucteMa XuMuIeckux 35meMenToB /. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHU CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOAOB, KalHs, KanbLUi U HX
COETMHEHMH B COOTBETCTBHH C MOJIOKEHHUEM 3JIeMEHTOB B lepuonnyeckoii cucreMe U CTpOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMUYECKOH CBSI3U. THUITbI KPUCTATNIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA
OT TUIA KPUCTAIUIMYECKON PEIIETKN U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XMMUYCCKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHWYECKUX COCUHEHNN, TEHETHYECKAs CBSI3b HEOPTaHNYECKHX BEILIECTB.

Knaccudukanys XuMu4eckux peakuui Mo pa3inyHbIM MPU3HaKaM (TI0 YUCIy U COCTaBy yYacTBYIOLIUX B PEAKLIUH
BEIIECTB, MO TEIIOBOMY 3D (deKTy, 0 M3MECHEHHIO CTETICHEH OKUCIICHHs XUMHUYECKUX 3JIEMEHTOB, 10 00paTHMOCTH, IO
Y4acTHIO KaTalln3aTopa). DK30- U S3HIOTEPMHUUYECKUE peaKllii, TEPMOXUMUYECKHE YPaBHEHUSI.

[lonsTe o ckopoctn xumuyeckoi peakuuu. IloHsTHe 00 00paTHUMBIX M HEOOPATUMBIX XUMHUYECKHX PEAKLUSX.
IToHsiTE O TOMOTE€HHBIX U TETEPOreHHBIX peakuusx. [lonstue o karanuze. [loHATHE 0 XMUMUYECKOM paBHOBECUU. DAKTOPBI,
BJIMAIOIINEC HAa CKOPOCThH XUMHYECKOMN PCaKIru U MOJIOKCHUE XUMHNYCCKOI0 paBHOBECH.

OKHUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH, HIEKTPOHHBINA OalaHC OKUCINTEIBHO-BOCCTAHOBUTENLHON PEAKIHH.
CocTaBreHue ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLHUIN C HCIONB30BAHHEM METOAA JIIEKTPOHHOTO
Oananca.

Teopust 3MEKTPONUTUYECKON OUCCOLMALMU. DJIEKTPOJHUTHl U HE3IEKTPOJIUThl. KaTHOHBI, aHHMOHBI. MexaHu3M
JUCCOLMAIMK BEIIECTB C Pa3IUHBIMU BHJAMHM XHMHUYecKoW cBsi3u. CremeHp nucconuauuu. CuiibHble M ciadble
3EKTPOJIUTHL

Peakuuu voHHOrO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, MOJHBIE U COKpAIlEHHbIC HMOHHBIC
ypaBHeHHs1 peakuuil. CBoWcTBa KHCIIOT, OCHOBaHMH M COJEH B CBETE€ HPEACTaBICHHH 00 3JIEKTPOIUTHUECKON
nucconuanyy. KadecTBeHHbIE peakliMy Ha HOHBIL. [IoHATHE 0 ruaponm3e comneil.

Xumuueckuii IKcnepumenm.

O3HAKOMJIEHHE C MOZEISAMH KPHCTANIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METANIOB M HEMETAJIOB
(rpaduta 1 anMasza), CIOKHBIX BELIECTB (XJIOpUAa HATPHS), HCCIIEIOBAHIE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakiun
OT BO3JICHCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIIEIOBAHNE IEKTPOIPOBOHOCTH PACTBOPOB BEILIECTB, MPOIECCa JUCCOIUAIIN
KHCJIOT, IIeJ04Yel M coseil (BO3MOYKHO MCIOJh30BAaHHME BUEO MAaTEpHANIOB), MPOBEACHHUE OIBITOB, WLIFOCTPUPYIOIINX
MPU3HAKU MIPOTEKaHUs peakuuii HOHHOro oOMeHa (00pa3oBaHue OcajKa, BhIAEJICHNE ra3a, 00pa30BaHUE BOJIBI), ONBITOB,
HUITIOCTPUPYIOIIUX IIPUMEPLI OKUCJIHNTECIIBbHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PCaKM  pas3jIoKCHUH,
COEIMHEHHS), paclo3HaBaHHE HEOPTaHWYECKHX BEIIECTB C TMOMOIIbI0 KaueCTBEHHBIX pPEaKIHWid Ha HOHBI, pelIeHHe
9KCIIEPUMEHTAIBHBIX 3a7ad.

HemeTasnisl 1 UX coeTMHEHHUS

O6mras xapakTepucTuKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbBIE CTeNeH: okucieHus. CTpoeHue
u (puznyeckne cBOCTBa MPOCTHIX BEHIECTB — I'aJOreHOB. XUMHUUECKUE CBOMCTBA Ha MPUMEpPE XJopa (B3auMOAEHCTBHE C
MeTajulaMH, HeMeTajlaMH, IIejo4yaMu). XiopoBoaopond. ConsHas KHCIOTa, XMMHUYECKHE CBOWCTBA, MOJy4EHHE,
npuMeHeHue. JlelicTBre XJiopa M XJIOPOBOZOPOJa Ha OPraHW3M dYelloBeKa. BaxxHelne XJIOpUABI M MX HAXOXICHUE B
MIpHUpPO/IE.

OObmas xapakrepuctuka syeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEIEHU
okucienusi. CTpoeHne U GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOIHBIC MOJIU(MUKAIINN
KHUCJIOPOJIa U Cephl. XUMUYIECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpOSHUE, (PH3NIECKIE N XUMHYIECKHE CBOMCTBA. OKCHIIBI
cephl Kak IMpeICTaBUTENN KUCIOTHBIX OKCHIO0B. CepHasi KMCIIOTa, (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (0OImIMe Kak
MPeCTaBUTENS KJlacca KUCIIOT U crienu(uyecKre). XMMUYECKHE PEAKLIUH, JIeKAalhe B OCHOBE IPOMBILUIEHHOTO criocoba
MOJTYYCHUS CEPHOU KUCIoThL. [IpruMeHenne cepHoit kucnothl. Cou CepHON KHCIIOTHI, KaueCTBEHHAS peaKIus Ha cyibdar-



noH. HaxoxaeHue cepbl U €€ COSMHEHU B MPUpPOJe. XUMUYECKOE 3arpsi3HEHUE OKPYKarolled Cpelibl COeTMHEHUSIMU
cepbl (KUCIOTHBIE A0, 3arps3HEHHE BO3/IyXa H BOAOEMOB), CIIOCOOBI €r0 IPE0TBPAIeHUSI.

OObmas xapaktepucthka syeMeHToB VA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTETEHU
OKHCIIeHUs. A30T, paclpocTpaHEeHue B MpHpojie, GU3NIECKIe U XUMHUIecKne cBoiicTBa. Kpyrosopor azora B mpupoJe.
AMMuak, ero (pusmueckne W XMMHUYECKHE CBOMCTBA, MoiydeHWe W npuMmeHeHne. Comn aMMOHHA, WX (U3HYECKUE U
XMMUYECKUEe CBOWCTBa, MpuMeHeHue. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THAasi KHCJIOTa, €€ MOJy4eHHe,
¢u3nueckue ¥ XUMHYECKHE CBOMCTBa (0OIIMe Kak MpelCcCTaBUTENs Kiacca KUCIOT U cnenrdpudeckue). McmonszoBanne
HUTPATOB M COJIEll aMMOHHS B KauecTBE MUHEPATbHBIX yA0OpeHuil. XWMHYECKoe 3arps3HeHHe OKPY’KaIoIIel cpembl
COCMUHEHUSIMH a30Ta (KHCJIOTHBIE MOXKIH, 3arps3HeHHe BO31yxa, MOYBBEl W BomoémoB). docdop, amroTpomHbie
Moaudukanuu dochopa, puznyeckue u xummudeckue cporictea. Okcun pocdopa (V) u dhochopras kucnora, pusndeckue
¥ XUMUYeCKHe CBOICTBa, mony4yeHue. Mcnonp3oBanne ¢pocdaTroB B kKauecTBE MUHEPAIBHBIX YI00PEHUN.

Obmas xapaktepuctuka d3JeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE CTENEHH
OKHCJICHHUS. YTIEepol, aJUIOTPOIHbIE MOIU(HUKAIINY, PaCTIPOCTPAaHEHUE B IPUPO/Ie, (pr3ndeckre 1 XUMUIECKHIE CBOHCTBA.
Ancop6uus. Kpyrosopot yriepoaa B mpupoze. OKcusl yriaepoaa, ux Gu3Hieckie 1 XUMUYeCKre CBOICTBa, eCTBUE Ha
’KUBBIC OPraHM3MbI, MOJYYCHHE W MPUMEHCHHE. DKOJIOTHYECKHE MpoOsIeMbl, CBs3aHHbIe ¢ okcumoM yriepoma (1V),
THIIOTE3a TII00aNbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIA (G ¢eKT. YTronbHas KUCIOTa U €€ colu, uX (usndeckue u
XMMUYECKHUE CBOWCTBa, MONyuyeHHEe W MpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-WOHBIL. lcmosib3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIICHHOCTH U CETTLCKOM XO3SICTBE.

[lepBoHavanpHBIC TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCMWHEHHSX yriepoja (MeTaH, dTaH, JTHIIEH,
alleTWJICH, TaHOJ, TJHUIEPHH, YKCYCHas KHUCIOTa). [IprupogHble MCTOYHHMKH YTICBOAOPOIOB (Yyroib, MPUPOIHBIN ra3,
He(Th), TPOMYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [[oHSITHE 0 OMOTOTHYECKH BaKHBIX
BeIIeCTBax: JKMpaX, Oemkax, yriaeBojaXx — M MX POJIM B XU3HU UYeJIOBeKa. MarepHallbHOe €JUHCTBO OPTaHUYECKHX U
HEOPraHUYECKUX COETMHECHUI.

Kpemnuii, ero ¢puznveckne u XMMHYECKHE CBOMCTBA, MTOy4YeHre U TpuMeHeHne. CoeIMHeHNs] KpEMHHUSI B IPHPOJIC.
Ob6mue npencraBnenns 00 oxcume kpemaus (1V) m xpemHneBoit kucmore. CHIHKATHl, HX HCIIONB30BaHUE B OBITY, B
MPOMBIIIJICHHOCTH. BaskHelile cTpouTenbHbIe MaTepUallbl: KEpaMHKa, CTEKII0, IIEMEHT, OeTOH, jkene300eToH. [IpooneMsbr
0€3011acHOTO UCTIONIL30BAHUS CTPOUTEIBHBIX MATEPHUATIOB B TIOBCETHEBHOMN JKU3HH.

Xumuueckuit IKCnepumeHm:

M3y4YeHrEe 00pa3I0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHNE KAYECTBEHHBIX PEaKIIil
Ha XJIOPUA-UOHBI U HAOIOJICHNE TPU3HAKOB UX MPOTEKaHUsI, OMBITHI, OTpaXkarouue pu3ndeckrne 1 XUMHYECKHE CBOCTBA
TaJIOTeHOB M WX COEAMHEHWH (BO3MOXXKHO HCIIOJNIB30BaHUE BUAEOMATEPHAIIOB), O3HAKOMIIEHHE C 0Opa3lamMu XJIOPHIOB
(rajoreHuI0B), O3HAKOMJICHHE C 00pa3IaMH Cephl U €€ COeAUHEHUAMHU (BO3MOXHO UCIIOJIh30BaHHUE BUICOMATEPHAIIOB),
HaOmroieHue mporecca OOYIJMBaHUS caxapa IOJl JCHCTBHEM KOHIEHTPHPOBAHHON CEpPHOM KHCIOTHI, H3ydeHHE
XAMUYECKAX CBOWCTB pa30aBIIEHHON CEpHOW KHUCIOTHI, MPOBEIEHHE KA4YeCTBEHHOH peaknuu Ha CcylnbhaT-uOH |
HaOIto/IeHNe MpU3HaKa e€ MPOTEeKaHus, 03HAKOMIIEHHE ¢ (PH3MUEeCKUMU CBOWCTBAMH a30Ta, ¢ocdopa U MX COeTUHEHUN
(BO3MOXHO MCIOJIB30BaHIE BHIEOMATEPHAIIOB), 00pa3IlaMu a30THBIX U PochOpHBIX yI0OpeHHid, Iody4YeHne, COOupanue,
pacro3HaBaHWe U M3YUYCHHE CBOICTB aMMHaKa, IPOBE/ICHIE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U dochaT-uoH U
M3y4YeHHE TIPU3HAKOB WX MPOTEKAHWS, B3aWMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTHI C MEABIO (BO3MOXKHO
WCTIONb30BAaHNE BHJIEOMATEPUAIOB), M3YYCHHE MOJeNiell KPHCTALUTMYeCKHX PEeHIETOK anMasa, rpadwura, QysuepeHa,
03HAKOMJICHHE C TIPOIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHBOTa3a,
noJy4eHue, coOupanue, pacrio3HaBaHUe U W3yUeHHe CBOWCTB YTIIEKUCIIOTO Ta3a, MpOBe/IcHHe Ka9YeCTBEHHBIX PEaKIuil Ha
KapOOHaT M CHJIMKAT-UOHBI W W3ydeHHE NPU3HAKOB WX NPOTEKaHMs, O3HAKOMIICHHE C TPOIYKIMEW CHIMKATHON
MPOMBIIIIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxkHelne HeMeTaulbl U UX COCTUHECHUS.

MeTaaiabl U X COeTUHEHUS

OOmas xapakTepuCTHKa XMMUYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHWM WX ToiokeHus B llepuogamdeckoit
cucreMe xumuueckux aneMenToB . M. Menneneesa u ctpoenust atomoB. CTpoeHre MeTauIoB. MeTajuinieckasi CBs3b U
METAINTMYECKasd KpUCTAUIMYECKass pemeTKa. ONEKTPOXUMHYECKHN psi HanpskeHud wmetamwioB. Dusnueckue u
XMMUYECKHe CBOWCTBa MeTayioB. OOmue crnocoObl momyyeHus: MeTayuioB. [loHsITHE 0 KOPPO3UH METaJIOB, OCHOBHBIE
CHoCcOO0BI 3alIUTHl UX OT Koppo3uH. CruaBel (CTajb, YyryH, TIOPaJIOMHHUI, OpoH3a) M MX NpPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

Illenounsle Metauibl: nosiokenue B Ilepuoguueckoi cucreme xumuueckux sneMmenTtoB [l M. MenneneeBa,
CTPOEHHE MX aTOMOB, HaxOXXJeHHEe B mpupoje. Pusznueckne n XMMHUYECKHE CBOWCTBA (Ha MpUMEpE HATPUS U KaJus).
OKCHIIBI ¥ THAPOKCHJIBI HATPHSI U Kauusi. [[puMeHeHre MEeNOYHbIX METAIIIOB U UX COCTMHEHHIA.

[eno4HO03eMeNbHbBIE METAJITBI MATHUHN U KAJIBIUI: TToJI0KeHNe B [leproanieckoii cucTeMe XHMUYEeCKUX 2JIEMEHTOB
J. U. MenneneeBa, CTpOGHHE WX aTOMOB, HaxoXIeHHE B mNpupoje. Pu3HUEcKHe W XUMHUYECKHE CBOWCTBAa MarHusl u
KaJbplus. BaxkHelimme coennHeHns KanbLus (OKCHA, TUAPOKCH, coin). KECTKOCTD BOJBI U CIIOCOOBI €€ yCTpaHEHHS.



AmomuHWMIA: TooxeHue B [leproaudeckoii cucreMe Xxumuaeckux anemenToB J1. Y. MeHaeneeBa, CTpoeHHE aToMa,
HaxoXxaeHue B nmpupoae. Puznyeckue U XMMUYECKHe CBOMCTBA amfOMUHNA. AM(OTEPHBIE CBOHCTBA OKCHIA U THAPOKCHIA
TIOMUHHSL.

Keneszo: nonoxenue B Ilepuoguueckoil cucreme xumuueckux siemeHToB JI. M. MenpeneeBa, cTpoeHUe aToma,
HaxoXJeHue B mpupoae. Pu3udeckue 1 XUMUYECKHAe CBOMCTBA skee3a. OKCHIBI, THAPOKCHIBI U conn xkene3a (1) u xxenesa
(1), ux cocTas, CBOWCTBA U MOJTyYCHHE.

Xumuueckuii IKcnepumenm.

O3HaKOMJIEHHE C 00pa3iaMi METAIIOB M CIUTABOB, X (DM3MUECKUMHU CBOHCTBAMH, H3YUCHHE PE3yIbTaTOB KOPPO3IUHU
METaIIOB (BO3MOYKHO MCIOJIB30BAHHME BHUICOMATEPHUAIOB), OCOOCHHOCTEH B3aWMOEHCTBHUS OKCHIA KaIBIUS W HATPUS C
BOJIOM (BO3MOKHO UCIIONIb30BAHUE BUICOMATEPUANIOB), HCCIEJOBaHNE CBOUCTB XKECTKOM BOJIBI, MMPOLIECca TOPEHHUS JKees3a
B KHCIOPOAE (BO3MOXXHO HCIOF30BAaHNE BUACOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHNS KAY€CTBEHHBIX PEAKIMi Ha MOHBI:
MarHus, KajabIlus, amfoMuHHs, muHKa, skene3a (1) u xemesza (I1), memu (l1), mabmomeHue M omucaHUE MPOIIECCOB
OKpaIllMBaHHA TJIAMEHH HOHAMU HATPUSL, KK U KaIbIusl (BO3MOXKHO MCITIONIb30BaHNE BUICOMATEPHAIOB), HCCIEJOBaHHIE
aM(OTEepHBIX CBOHCTB TMAPOKCHAA ATIOMHUHUS M THAPOKCHIA IMHKA, PELICHHWE DKCIEPUMEHTAJbHBIX 3aJad M0 TeMe
«BaxHeue MeTaubl ¥ UX COEAUHEHUSD.

XuMus 4 OKpyKawLIas cpeaa

BemectBa 1 MaTtepuansl B IOBCEHEBHOM JKHM3HU YeJIOBEKa. be3onmacHoe HCIOIb30BaHUE BEIECTB U XUMUYECKUX
peaknuii B ObiTy. [lepBas momMoIs Ipy XUMHUYIECKHIX 0XKOTaX U OTPABICHUIX.

XuMU4ecKoe 3arpsi3HeHUe OKpYXKarolel cpepl (peenbHas JoIMycTUMasi KOHIIEHTpaIus BemecTs, ganee — [1JIK).
Pone Xxumun B pelieHrH 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuil IKCnepumeHm:

M3y4YeHrEe 00pa3I0B MaTePHAIIOB (CTEKIIO, CTNIABEI METAIJIOB, TOJUMEPHBIC MaTEPHAIIHI).

Mesxcnpeomemnubie cea3u

Peanuzanus MexnpeMeTHBIX CBsI3eH MPU U3YUEHUH XUMHUU B 9 Kilacce OCYIIECTBIIAETCS Yepe3 UCII0JIb30BaHNE Kak
OOIIMX €eCTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W MOHATHH, SBISIOIMIMXCS CHCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAayYHOTO [IUKJIA.

OOmue eCTeCTBCHHO-HAYYHbIC TMOHATHSA: HAay4HbI (aKT, TUIOTe3a, 3aKOH, TEOPHs, aHaliu3, CHHTE3,
KJIACCU(UKAIMS, TEPUOIUIHOCTh, HAOIIOJCHUE, JKCIEPUMEHT, MOJENNpPOBaHUE, H3MEPEHHE, MOJEeNb, SBIICHUE,
MAPHUKOBEIH 3(h(HeKT, TEXHOTOTHUS, MaTEepPHAIbI.

®usuka: mMaTepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI, PaJlOaKTUBHOCTb, MOJEKYJa,
ANEKTPUIECKHIA 3apsil, TPOBOJHUKH, TOIYIPOBOTHUKH, TUIIIEKTPHUKH, (DOTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIeCTBAa, Ta3, PacTBOp, PACTBOPHUMOCTh, KPHCTAIUIMYECKas pEHIETKa, CIUIABbI, (PU3NYECKHE BEIWYHHEI,
€AMHHUIIBI N3MEPEHHSI, KOCMHUYECKOE NMPOCTPAHCTBO, MIaHEeTHhI, 3BE3/1b1, CoHIIE.

Buonorust:  ¢dorocunTe3, apixaHwe, Ouocdepa, IKOCHCTEMa, MHHEPaIbHBIC YIOOpPEHHS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHEIE BEIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaIlbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAeMble, TOIIJIMBO, BOJHEIC

pecypcehL.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWHU HA YPOBHE
OCHOBHOI'O OBLIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO OOILEro 00pa3oBaHusl TOCTUTAIOTCS B X0/€ 00yUeHUs
XHUMHHN B €IHUHCTBC yqe6H0171 U BOCITMTATEIbHON ACATCIIBHOCTH B COOTBETCTBHMU C TpPaAUIIMOHHBIMU pOCCI/II‘/'ICKI/IMI/I
COIIMOKYJbTYPHBIMH W NOYXOBHO-HPAaBCTBCHHLIMU ILCHHOCTAMU, HNPHUHATHIMHU B O6IIICCTB€ ImpaBujiaMiu W HOpMaMHU
MOBEJICHUS M CIOCOOCTBYIOT IIPOLieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHSI M COLIMATIN3ALMHI 00yUYaromuXcs.

JIMuHOCTHBIE PE3yNbTaThl OTPa)KarOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM HO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIMH 1 PaCIINpPEHHE OTBITa IEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1)naTpuoTHYeCKOro BOCIIMTAHUS:

LIEHHOCTHOTO OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, TOHUMaHUS
3HAYEHUS] XUMHYECKON HayKH B )KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOI MH(pOpMAIUeH o
NEPEAOBBIX JOCTMIKCHUAX U OTKPBITHAX MHpOBOﬁ M OT€YECTBEHHOU XUMHUH, 3AMHTCPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
YCTpPOHCTBE MHpa U OOILIECTBA;

2)rpakIaHCcKOro BOCMUTAHMA:

nNpeaAcCTaBJICHUA O COOUAJIBHBIX HOpMax W IpaBujiaX MEXKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B O0LIIECTBEHHO MOJIE3HOM, y4eOHOMCCIIe10BATEIbCKOM, TBOPYECKOH 1 IPYTHX BUAAX
JeSITeNIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOM NESTEIBHOCTU NPH BHIIOJIHEHUH YyUeOHBIX, MO3HABATEIbHBIX
3a71a4, BBIIIOJHCHUN XHUMUYCCKUX OSKCICPUMEHTOB, CO3JaHUN y‘IC6HLIX ITPOCKTOB, CTPEMJICHHA K B3aMMOIIOHUMAHUIO U



B3aMMOIIOMOILM B IIpoLiecce 3TON yueOHON AeATeIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEAECHUE U MOCTYIIKU CBOUX
TOBAPHILEH € IO3UIMKU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS IIOCJIEACTBUII IOCTYIIKOB,;

3)1IeHHOCTH HAYYHOI'0 MIO3HAHMSA

MHUPOBO33PEHUECKUE IPEACTaBICHUs O BEIIECTBE M XUMMYECKOH PEaKIMU, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U COCTABIIAIOIINE OCHOBY ISl IOHMMAHUS CYyITHOCTH HAyYHOH KapTHUHBI MUPA, IPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA MPHUPOJBI, B3aUMOCBSA3SIX YEIOBEKa C MPUPOAHOW Cpeloi, O POTU XMMHUHU B
MO3HAHUM STHX 3aKOHOMEPHOCTE;

[I03HABaTEIbHbIC MOTUBBI, HAIIPABJICHHBIC HA [TOJyYEHNE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOAUMBIE U1 OOBSCHEHUS
HaOJI0aeMbIX MPOLIECCOB U SIBICHUMH, ITO3HABATEIbHOW, MH()OPMAIIMOHHON M YNTATENbCKOH KyNbTyphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHOW paboThl C Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPaTypoH, AOCTYHHBIMH TEXHUYECKUMH
CpeAcTBaMH HHPOPMAIIMOHHBIX TEXHOJIOTH;

WHTEpeC K OOydYeHHWIO0 ¥ IO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHUIO,
MPOEKTHON W MCCIENOBATENBCKON AEATENFHOCTH, K OCO3HAHHOMY BBIOOpDY HAmNpaBIEHHOCTH M YPOBHsSI OOy4YeHUs B
JanbHEHIIIEM;

4)dopMupoBaHus KyJIbTYpPhI 310POBbS:

0CO3HAaHHE IICHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOILICHMS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3IOPOBBIA 00pa3
KHU3HH, OCO3HAHHE TOCIEACTBUHA M HEMPHUATHE BPEIHBIX NPUBBIYEK (YHOTpeOJICHUS aJKOTOJsI, HAPKOTUKOB, KYPEHHUS),
HEO0OXOJMMOCTH COOIOICHHUS MPaBUII OE30MIACHOCTH MPH OOPAIEHUH ¢ XUMHYECKUMH BEIECTBAMH B OBITY U peabHON
KU3HH;

5)TpynoBoro BocnuTaHus:

UHTEpeC K NPAaKTUUECKOMY M3YUCHMIO Mpodeccuil u Tpya pasiMdHOro poja, yBaXKEHHE K TPYLy U pe3yJbTaraM
TPYAOBOW AEATENBHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHWN MO XUMHH, OCO3HAHHBIA BBIOOD
WHIMBUAYATBHON TPaeKTOPUH MPOIOJDKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeuHoi npodeccuoHanbHON AesTeNFHOCTH U Pa3BUTHS HEOOXOMMBIX
YMEHHUH, FTOTOBHOCTh aJallTUPOBATHCS B IPO(ECCHOHANBHON CPEAe;

6)3K0J1I0rMYEeCKOr0 BOCIIMTAHUS

9KOJIOTHUYECKH LeJIeco00pa3sHOe OTHOILICHWE K TPHPOJE KaK MCTOYHHKY JKHU3HM Ha 3emiie, OCHOBE e&
CYLIECTBOBaHMs, I[MOHMMaHHE LEHHOCTU 370pPOBOr0 M Oe3omacHOro obpas3a >XH3HHM, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PH3MYECKOMY W TICHXHYECKOMY 3IOPOBBIO, OCO3HAHHME I[IEHHOCTH COONIOIEHUS TPaBWI O€30TacHOTO
IMMOBCACHUA ITPU pa60Te C BCHICCTBAMH, a TAKXKEC B CUTyallUAX, YTPOKAIOIIUX 3J0POBLIO U JKU3HU H}Oﬂeﬁ;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, NOJIy4aeMble NPH H3yYECHUH XUMHHM, A PELICHHs 3a7ad, CBS3aHHBIX C
OKpy’Karoleil NpUpOTHON Cpemoi, UIs TOBBIICHUS YPOBHS 3KOJIOTMYECKOH KyJIbTYpPhl, OCO3HAHHS IJI00AIEHOTO
XapaKkTepa 3KOJOTHYCCKUX HpOGHeM u HYTeﬁ X PCHICHUA MTOCPEACTBOM METOAOB XMMHH, SKOJIOTHMYCCKOTI0 MBIIIJICHHA,
YMCEHUA PYKOBOJICTBOBATLCA UM B HO3HaBaTeJ'IBHOI71, KOMMYHHKaTHBHOﬁ u COHHaﬂBHOﬁ ITPAKTHUKE.

METAINPEJIMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX pe3yIbTaTOB BBIIEIAIOT 3HAYUMBIE 17151 (POPMHUPOBAHHS MUPOBO33PEHUS OOIICHAY YHBIE
MOHATHSI (3aKOH, TEOPHsI, IPUHIIUI, THIIOTE3a, (HaKT, CHCTeMa, TPOLIECC, IKCIIEPUMEHT | APYTOe.), KOTOPBIE UCTIONIBL3YIOTCS
B €CTECTBEHHO-HAYYHBbIX YYEOHBIX NpEAMETax M IO3BOJISIIOT Ha OCHOBE 3HAHMH M3 3THX NpeIMeToB (popMupoBath
NPEACTAaBICHUE O LEJIOCTHOW HAy4YHOH KapTHHE MHUpa, M YHUBEpCaJlbHbIC y4yeOHBbIE ACHCTBHs (II03HABATENIBLHBIC,
KOMMYHHKATHUBHBIE, DPETYJIATUBHBIE), KOTOpbIE OO0ecreunBaloT (HOPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYILIECTBICHUIO YIEOHOH JIeSTEIBHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBbie Jornyeckue aeiicTBus:

YMC€HHA UCIIOJIb30BaATh HpI/IéMBI JIOTUYECKOT'O MBINUJICHHA IMTPU OCBOCHUHN 3HAHUM: PaCKpbIBaTh CMBICI XUMHUYCCKUX
MOHATHH (BBIACIATH MX XapaKTepHbIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYT'MMH NOHATHSIMH), UCIIOJIb30BaTh
MOHATHUS U1 OOBSCHEHUS OTAENbHBIX (DAKTOB W SIBICHWH, BHIOMpAaTh OCHOBAaHMSA M KPUTEPUH AJsl KiACCHU(DUKALIMH
XUMHUYECCKHUX BEIIECCTB U XHUMHUYECCKHUX peaKqu/'I, YCTaHaBJIUBATh NPUIYUHHO-CICACTBCHHBLIC CBIA3U MEKIY 00BEKTAMH
W3yYEHHS, CTPOUTH JIOTUUECKUE PAaCCyXAeHHs (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAIOTWH), [eJaTb BHIBOABI U
3aKIII0UYCHUS,;

yMEHHE IPUMEHSTH B MPOIIECCce MO3HAHMS OHATHUS (IPEAMETHBIE M METANpPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE)
MOZACIIHU, HUCIIOJIB3YEMBIE B XHMUH, HpeO6paSOBBIBaTB IMUPOKO IMPUMCHIACMBIEC B XUMHWU MOJCJIBHBIC NPEACTABICHUA —
XMMUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XuMHU4eckas popMysia ¥ ypaBHEHUE XUMHUECKON PEaKLIUH — IPH PelIeHHH YaeOHO-
IIO3HABATCJIBHBIX 3aaa4, C YLIéTOM 9THUX MOJCIIbHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATE W XapPaKTCPU30BaATh CYIICCTBCHHBIC
IIPpU3HAKKU U3Yy4YaCeMbIX 00BEKTOB — XUMHYECKUX BCHICCTB U XUMHNYCCKHUX peaKHHﬁ, BBISABJIATD O6IIII/I€ 3aKOHOMECPHOCTH,
MPUIMHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3YUAEMbIX POLIECCAX U SBICHUSIX.

Ba3zoBrble uccienoBaTebcKHe NefiCTBHA:



YMEHHE HUCIO0Nb30BaTh MOCTABJICHHbBIE BONPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHUS, @ TAKXKE B KaUeCTBE OCHOBBI
111 GOPMHUPOBAHUS THIIOTE3bI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUIL;
npuoOpeTeHre OMbITa MO IUIAHMPOBAHUIO, OPraHU3allMd M MPOBEICHHUIO YYCHUYECKUX HKCIEPUMEHTOB, YMEHUE
HaOJII0AATh 32 XOIOM ITPOIIECCa, CAMOCTOSATEIBHO IPOTHO3UPOBATH €T0 Pe3yIbTat, (HOPMYyIUPOBATH 000OIIECHHS U BBIBOJIBI
II0 pe3yJbTaTaM INPOBEAEHHOTO OIIBITA, HCCIACNOBAHMUS, COCTABIATE OTYET O MPOAETAHHON padoTe.
Pabora ¢ undopmanmeii:
yMEHHUE BHIOMpaTh, aHAJTM3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO Pa3IMYHBIX BUIOB U (JOpM MpecTaBiIeHus,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (Hay4HO-TIOMYJISIpHAst IUTEPAaTypa XUMHUECKOTO COJEP KaHusl, CIIpaBOYHBIE TOCOOHS,
pecypcel HTEpHETA), KpUTHYECKH OLIEHUBATH IPOTUBOPEUYMBYIO M HEIOCTOBEPHYIO HH(OPMALIHIO;
YMEHHUE MPHUMEHATH Pa3iUuHble METOIBl U 3alpoChl IPU MOUCKE W 0TOOpe MH(OpMAIMU M COOTBETCTBYIOLIMX
JAHHBIX, HEOOXOIUMBIX JUI BBIIIOJHEHUS YU€OHBIX U II03HABATEIbHBIX 3a/1a4 ONPEAEIEHHOTO THIIA, IPUOOPETEHNE OMIbITA
B 00JacTH HCHONB30BaHHUA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIMH, OBJAJAECHUE KYJIbTYPOH AaKTHBHOTO
WCTIONB30BaHMs PAa3IMYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMANbHYIO (OpMY NpencTaBICHHUS
WHPOPMALIUH U WILTIOCTPUPOBATH PEIIaeMbIe 3aJa4l HECIIOKHBIMHU CXEMaMH, TuarpaMMaMH, IpyruMu opmamu rpaduku
M UX KOMOMHALIMSIMU;
YMEHHUE MCIIONB30BaTh U aHAM3UPOBATH B Mpoliecce yueOHOW U UCCIeN0BATENbCKON NeSTeTbHOCTH HHPOPMAIUIO
O BIIUSTHUM ITPOMBIIIIIEHHOCTH, CEICKOTO XO35AHCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY KatoILEei MPUPOIHOM Cpenbl.
KomMyHukaTHBHBIE YHHBepCa/lbHbIe Y4eOHbIe AelicTBH:
YMEHHU 337aBaTh BOIIPOCHI (B XOJI€ AWAJIOTa U (MITH) TUCKYCCHH ) TIO CYIIECTBY 00CYKIaeMOii TEMBI, (QOPMYIHPOBAThH
CBOM MPEJI0KEHHSI OTHOCUTEIHHO BBIMOIHEHUS MPEAJIOKEHHON 3a1auu;
YMEHUS NIPEICTABIIATH IOTyUYCHHbIE PE3yJIbTaThl IO3HABATEIbHOM AEATEILHOCTH B YCTHBIX U IMCbMEHHBIX TEKCTAX;
JeNaTh MPE3CHTALMI0 PE3YJIbTATOB BBIOJHEHUS XMMHUYECKOTO 3KCIIEpUMEHTa (JabopaTopHOro OmbITa, JabopaTopHON
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yueOHOTO TPOEKTA);
YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABAaTEIILHOW M HCCIIECAOBATEIbCKOM
NESITENbHOCTH TIPH PELICHUH BO3ZHHUKAIOIIMX MPoOIeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB U COIJIACOBAHUS IO3ULMN
(oOcyxnenusi, 0OMEH MHEHHSMH, «MO3TOBBIC IITYPMBD), KOOPAHHAIIMS COBMECTHBIX JIEHCTBUH, ONpeelicHne KPUTEPHEB
O OIIEHKE KauecTBa BBIMOJHEHHON pabOTHI U ApYTHE).
PeryasiTuBHbIe YHMBepcajibHbIe y4eOHbIe JeCTBHSA:
YMEHHE CaMOCTOSATENILHO ONPEAETIATh LEIH AesITEeNbHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U IpU
HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ICATEILHOCTD, BHIOMpATh Hanbonee 3 Qe THBHEBIE CIIOCOOBI pElICHUsI yUeOHBIX U
MO3HABATENbHBIX 33[a4, CAMOCTOATEIBHO COCTAaBJIATh WM KOPPEKTHPOBAThH NPEIUIOKEHHBIN aIrOpuT™M ACHCTBHHA NpU
BBIMOJIHEHNUH 3aJIJaHUH C YyYETOM HOTY4EHHs HOBBIX 3HaHUH 00 M3ydaeMbIX 00ObEKTaX — BELIeCTBAaX M PEAKLUIX, OLICHUBATD
COOTBETCTBHE TOJYYEHHOTO pe3ylibTaTa 3asBJICHHOM LEJIH, YMEHHE HCIONb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npejiaraeMbie B YCIOBUHU 3aJaHUM.
HNPEJMETHBIE PE3YJIbTATDI
B cocraBe mpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO OO0S3aTEIBHOTO COIEpPKAHUS, YCTAHOBJIEHHOIO JaHHON
denepanbHOil paboueli MPOrpaMMOid, BBIZCISIOT: OCBOCHHBIC OOYYaIONIMMHCS HAYYHbBIC 3HAHUSA, YMEHHS W CIOCOOBI
NeUCTBUM, crienuruecKre 11 IpeIMeTHON 00macTi «XUMUsD), BUIBI AEATEILHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHMUS, €TO
WHTEPIPETALUH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYAIHSIX.
K xoHmy oOydenuss B 8 Kiacce mpeAMETHBIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOINXCS YMEHUH:
®  pAcKphIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IOHSATHI: aTOM, MOJEKyJja, XMMHYECKHH 3JIEMEHT, NPOCTOoe
BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAs
Y MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi OISl XUMHYECKOTO JIEMEHTA
B COEIWHEHHUH, MOJSPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPHUIATEIHHOCTH, CTETIEHb
OKHCJICHUS, XUMHUECKasi peaKius, KIacCUPUKaLus PeakUuil: peakuuu COCIUHEHHs, PEaKIHUH pPa3JIoKeHUs,
peaKkyy 3aMeleHns, Peakiul 0OMeHa, 9K30- M SHAOTEPMUYECKHE PEaKIUH, TEIIOBOH 3 (eKT peakuu, sapo
aToMa, J3JIEKTPOHHBIN CJIOW aroma, aTOMHas OpOWTanb, paguyc aroMa, XUMHYECKas CBs3b, MONSIpHAS U
HETOJApHas KOBAJICHTHAas CBsI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJsl BELIECTBa
(mpoLeHTHAs! KOHLIGHTpPALHsI) B paCTBOPE;

®  WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH M MPUMEHSTH 3TH MOHATHS IPU ONMHMCAHUH
BEILECTB U UX NPEBPALLCHUN;

®  HCIOJb30BAaTh XUMHYECKYI0 CHMBOJHKY JJisl COCTaBlieHHs ()OpMyJ BEIIECTB M YPaBHEHHH XHMHYECKHX

peaxuuii;

®  OMNpeAeNsaTh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTETIEHb OKWCIIEHHUS 3JIEMEHTOB B

OMHApPHBIX COEAMHEHHX, IPUHAICKHOCTD BELIECTB K OIPeeIEHHOMY KJlacCy COeAMHEHHH 10 (opMyIiaM, BUA
XUMHYECKOM CBS3M (KOBAJICHTHAS M MOHHASA) B HEOPTaHMYECKUX COeTNHEHUSX;



K

packpeiBaTh cMmbica llepumommueckoro 3akona JI. W. MennmeneeBa: JEeMOHCTPUPOBAThH IMOHHMAaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX NOJIOXKeHUs B Ileproauueckoil cucreme,
3aKOHOB COXpPAHEHHMs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHA
ABorazpo;

OMKCHIBATh M XapaKTepU30BaTh TaOnMuuHyro ¢opmy [leproanueckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB!
pasnuuaTh MOHSTHA «TJaBHas moarpynma (A-rpymma)y u «mobounas moarpynmna (b-rpymma)», manbie u
0oJbIIME TIEPHOABI, COOTHOCHTH O0O3HAYEHUs, KOTOpble nMeroTcss B Tabmmime «lleprommueckas cuctema
xuMHuueckux 3nemMeHToB J[. M. MeHeneeBa» ¢ YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTAaB U 3apsij sApa, 00IIee YUCIIO MIEKTPOHOB U PACHPEACTICHUE UX MO JIEKTPOHHBIM CJIOSIM);
KJIACCU(UITMPOBATh XUMUYCCKHUE JICMCHTHI, HCOPTaHMYECKUEC BEIECTBA, XUMUYCCKUE PEaKIMU (110 YUCITY U
COCTaBYy YYaCTBYIOIINX B PEAKITUH BEIIECTB, IO TEIUIOBOMY dPQeEKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEHIECTB PA3UYHBIX KJIACCOB, MOATBEPIKAAS
ONMKCaHUE MPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIONINX XUMUYCCKUX PEaKIIHIA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOT'O COCTaBa, BOZMOXXHOCTH IMPOTEKAHHUS
XUMHYCECKUX MPEBPANICHUN B Pa3JIMYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOI XHMHUYECKOTO
3JeMeHTa 1o GopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOHN peakiuy;

MIPUMEHATHh OCHOBHBIE OTEPAIlUN MBICIUTEIBHON JEATENhHOCTH — aHAIN3 M CHHTE3, CPaBHEHHE, 0000IIeHueE,
CUCTEMAaTH3a1u1o, KJ'IaCCI/I(bI/IKaHI/IIO, BBIABJICHHUC IMPUYMHHO-CJIICACTBCHHBIX CBsI3e — AT U3YUCHUA CBOMCTB
BEUIECTB M XHMHYECKHX PEaKIIHid, €CTECTBEHHO-HAyYHbIE METONbl TO3HAaHWS — HaOIIoJeHWE, W3MEpeHHeE,
MOJIETTUPOBaHIE, IKCIEPUMEHT (peabHBIN 1 MBICIIEHHBIN);

CJIETOBATh MPaBUIIaM ITOJIb30BaHUS XUMHUYECKOU TIOCYI0N 1 TAOOPATOPHBIM 000PYI0BaHHUEM, a TAKXKe MpaBUIaM
06paHIeHI/I$1 C BCIIECTBAMU B COOTBCTCTBHMU C MHCTPYKIHUSAMMU I10 BBINTOJIHCHUIO na60paT0pme XUMHYECCKUX
OMBITOB IO IMOJIyYCHUIO U COOMPaHHIO I'a3000pa3HBIX BEHICCTB (BOAOPOAA M KUCIOPOAA), MPHUTOTOBJICHHUIO
pPacTBOpPOB C ONpeAeNnEHHON MacCOBOW [OJie pAacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH M MPOBOIUTH
XHUMUYECKHE DKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB INENOYEH M KHCIOT C MOMOIIBI0 MHIUKATOPOB
(makmyc, penondranenH, METHIOPAHXK U APYTHE).

KOHI[y oOyueHMs B 9 KJjacce TpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh

c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHN: XUMHUYECKUN JJIEMEHT, aTOM, MOJEKYJa, NOH, KaTHOH,
aHHWOH, ITPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTH, AIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCICHHUS,
XMMHUYECKas PeaKiusi, XUMHUECKas CBs3b, TEIUIOBOH 3P (EKT peakiyH, MOJb, MOJISIPHBIH 00BEM, pacTBop,
3JIEKTPOJIUTHI, HEJEKTPOJIUTHI, IIEKTPOIUTHYECKAsT AUCCOLUMANNS, PEaKIMH HOHHOIO OOMEHa, KaTajJu3arop,
XHUMHYECKOE paBHOBECHE, 00paTUMbIie M HEOOPAaTUMEBIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTENFHBIE PEaKIIHY,
OKHCJIUTENb, BOCCTAHOBHUTEIb, OKHCIICHE U BOCCTAHOBIICHHE, AJUTOTPOITHS, aM()OTEPHOCTh, XUMHUYECKAs CBSI3b
(xoBajyieHTHas, MOHHAs, METAJUIMYECKasi), KPUCTALIMYECKAs PEHIETKA, KOPPO3Usl METAIIJIOB, CIUIaBbl, CKOPOCTb
XUMHUYECKOM peakuu, MpeaesbHo fqomyctuMas konuenTpanus [1/1K Bemectsa;

MJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATHI W MPUMEHATH 3TH MOHATHSA NPU ONMUCAHHUU
BEILIECTB U UX NPEBPALLCHUA;

WCTIONIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTAaBIEHHs (OPMYJI BEIIECTB U YPaBHEHHH XUMHUYECKHX
peaKkiuii;

OTIPEETATH BAJIEHTHOCTh U CTETIEHb OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHSIX Pa3IMYHOTO COCTaBa,
MPHUHAAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHMH Mo (opmyiaM, BUA XUMHYECKOH CBS3H
(xoBasleHTHAs, MOHHASA, METAJUIMYeCcKas) B HEOPTaHWYECKHUX COCIWHEHHSX, 3apAl HOHA 10 XHMHUYECKOH
(hopmyte, xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COSTUHEHNN, TUI KPUCTAJUINYECKON PEIIETKH
KOHKPETHOTO BEILECTBA;

packpbiBaTh cMbica Ilepuonndeckoro 3akona J[. M. MenneneeBa W JE€MOHCTPHpPOBATh €ro IOHUMAaHHE:
ONMCHIBATh M XapakTepu3oBaTh TaOmuuHyto (opmy Ilepromuveckoi CHUCTEMBbl XHMHUYECKUX JIIEMEHTOB:
pasnuuaTh MOHSTHA «rJlaBHas moarpynma (A-rpymma)y u «mobounas moarpynmna (b-rpymma)», manbie u
OoJbLIME TIEPUOABI, COOTHOCHTH 00O3HAYEHHS, KOTOPbIE UMEIOTCA B NMEPUOJNUYECKON TaONHUIE, C YUCIOBBIMH
XapaKTePUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz siipa, 0011ee YnCIIO IIEKTPOHOB
¥ pacupeeleHre UX IO JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHWH CBOWCTB
3JIEMEHTOB M MX COEIMHEHU B IPEEIaxX MaJIbIX IEPHOAOB U INIABHBIX MOATPYII C yUETOM CTPOEHUS UX aTOMOB;



KJ1accu(UIMPOBATh XUMHUUECKUE JIEMEHTHI, HEOPTraHUUECKUE BEIECTBA, XMMUUYECKUE PeakUuH (10 YuciIy U
COCTaBy Yy4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHHIO CTeTIeHeH OKHCICHHS
XUMUYECKUX JIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOIINE U CIENU(PUIECKIEe XUMUIECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEP)KIasl ONMMCAHUE MPUMEpPAMH MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECCKHX
peaKInii;

COCTaBIISITh YPAaBHEHUS SJIEKTPOIUTHUECKON IUCCOLMALIUH KHUCIOT, IIeJI0Uei U colleil, MOJTHbIE U COKpaIIEHHBIE
YpaBHEHMS peakLuil HOHHOr0 0OMEHA, YPaBHEHUs PEaKkUUii, TOATBEPKIAOIINX CYLIECTBOBAHNE TCHETUIECKON
CBSI3U MEXK]y BEIIECTBAMHU Pa3IMYHBIX KIaCCOB;

PacKphIBaTh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI TOCPEICTBOM COCTABIICHUS JICKTPOHHOTO
OaslaHCca STUX PEaKIIHi;

MPOTHO3UPOBATH CBOWCTBA BEIIECCTB B 3aBUCHMOCTH OT MX CTPOCHHUS, BO3SMOXXHOCTU MPOTEKAHNUS XUMHUYECKHX
IIPEBPALLCHUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEJBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacchl BEILECTB, MacCOBYIO IONI0 XHMHYECKOTO
37IeMeHTa Mo GpopMyJie COeANHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAMUTE PACUYETHI 110 YPABHEHUIO
XHUMUYECKOH peakuny,

co0JIroaTh MpaBuiIa MoJb30BaHUS XUMHUECKON MOCYI0H U 1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MPaBHia
oOpalleHus] ¢ BEUIECTBAMHM B COOTBETCTBHM C MHCTPYKLMSMHU I10 BBINOJHEHHIO JTAOOPATOPHBIX XUMHYECKHX
OTIBITOB TIO TTOTYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (AMMHAaKa U YTIIEKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIINU, HOATBEPKAAIOLINE KAYECTBEHHBIN COCTAaB Pa3IMYHbBIX BELIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJIOpUA-, OpOMHUA-, HOMUA-, KapOoHaT-, pocdar-, cumuKaT-, cynabdar-, THIAPOKCHI-HOHBI, KaTHOHBI
aMMOHHMS U MOHBI U3Y4YEHHBIX METAIJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX BELIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAIIH MBICIIUTENILHOM JISSTEIBHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 00001IeHue,
CHCTEMAaTH3aLHIO, BBIABICHUE IPUUYNHHO-CIIEICTBEHHBIX CBSI3€H — I U3yUCHHUS CBOMCTB BEILIECTB U
XAMUYECKUX PEeaKLni, ECTECTBCHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJI0IeHUE, H3MEPEHHE, MOICIMPOBaHHE,
9KCIIEPUMEHT (peasbHbIM U MBICIICHHBIH).
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TEMATUYECKOE IJIAHUPOBAHHUE
PaGouasi mporpamma mo ydeGHoMy mnpeametry «XuMHs» pa3padoTaHa

BOCIIUTAHUSAA, 4YTO OTPAXKCHO B JIMYHOCTHBIX ILUIAHHPYEMbLIX pe3yjabTaTax H o0ecneynBaeT

¢ yuérom paboueii mporpaMmbl

peain3anuio

HHBapuaHTHbIX MoayJeil (MM) mnporpammsl «YpouHasi AesiTeIbHOCTH», «BHemIKOJbLHBIE MepONPHATHSIY,

«OCcHOBHbBIE HIKOJbHBbIE J1€J1a» U «COIII/Ia.]IbHOC MapTHEPCTBO»

8 KIIACC
N KonnuectBo yacos DJeKTPOHHBIE
n | HaumeHoBaHue pa3neioB U TEM (tmdpossie)
/ MPOTPaMMBbl ° KP 1P o0OpazoBaTeIbHBIC IIporpamma BocniuTaHust
n § pecypchl
m
Paznen 1.1lepBoHayajibHble XUMHYECKHE MOHSITHS UM «YpouHasi 1eATeJbHOCTH
XUMUS — BakHAasg 06I4CTh e oK YCTAHOBIICHHE  JIOBEPHTEIBHBIX
HOIHOTEKA
1. eCTECTBO3HAHNS 1 : I OTHOILEHUHA MEXIY yUYHUTEIIEM U
. 5 2 https://m.edsoo.ru/7f41 | ero YYCHUKAMH,
1 MPAKTHUYECKOM NesTeTbHOCTH
837c CITOCOOCTBYIONIUX MTO3UTHBHOMY
HcIoBeKa BOCTIPHATHIO yYaIMUCS
1 BelecTBa M XHMHUECKHE BI/I6JI.I/IOTeKa LOK TpeGOBaHMI U MPOCKEO yuuTens,
2 - 15 1 https://m.eds00.ru/7f41 | npupneuennio MX BHUMaHHA K
P 837c 06cyxaaeMoit Ha ypoKe
HHPOpPMALUH
Hroro mo paszgeny 20 (bopMupoBaHUE OTBETCTBEHHOTO
. OTHOIIICHUS K YUuCHHUIO,
Pasjnen 2.BaxkHeiilue npeicTaBuTe1d HEOPraHNYeCKUX BeleCTB FOTOBHOCTH ¥  CIOCOGHOCTH
Bubnuotek: K oOyJaromuxcs K CaMOpPa3BUTHIO
2. Boznyx. Kucnopon. [lonsrue 06 6n, orexa 10 YHaiom P
1 6 https://m.edsoo.ru/7f41 | u camooOpa3oBaHHIO HA OCHOBE
OKCHAaX 837c MOTHBalu K OOydYeHHI0O U
BuGIHOTeK K TIO3HAHHIO
2. Bonopoa.Ilonstue o kucnorax u 6H, orexa 10 dopmupoBaHHe
8 1 https://m.edsoo.ru/7f41 .
2 COMSIX 837¢c KOMMYHHUKATHBHOM
_ OK KOMIIETEHTHOCTH B OOINEHHU H
HOIHOTEKA
2. Bopa. PactBopsr. [lorstue 06 5 1 1 httos://m.e dS(])_E) cu/7faq | COTPYZHMUECTBE co
3 OCHOBaHMSIX 83? C. : A CBEPCTHUKAMU
¢dopmupoBaHne OCHOB
2 OCHOBHBIE KIACCHI bub6mmorexa [IOK 3KOJIOTUYECKOH KYJIBTYPHI
4 . 1 1 https://m.eds00.ru/7f41 | coorsercTByrOmIEit
HEOPraHWYECKUX COEJMHEHU 11 837
c COBPEMEHHOMY YPOBHIO
9KOJIOTHIECKOTO MBIIUICHHUSI
Hroro no pasneny 30 HCIIOJIb30BaHUE
BOCIIHTATEIBHBIX

Paznen 3.1lepuonnyecknii 3axon u [lepuoanyeckasi cucreMa XHMHYECKHX
ajeMenTOB /I. U. Menneneesa. Ctpoenne aToMOB. XMMHYeCKasi CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

BO3MOKHOCTEH COJepKAHUSA
y4eOHOTro npeaMeTa 4epes
JIEMOHCTPALIMIO AETAM

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U 6 oK MMpUMEPOB OTBETCTBECHHOTO,
3. ITepuomuueckas cucTema HBIoTeka 1 TPAXXIAHCKOTO MOBE/ICHHA
7 https://m.edsoo.ru/7f41
1 XUMHUYECKHX 21eMeHTOB [l. 1. 837
c UM «OcHoOBHBIE HIKOJIBHBIE
Menneneesa. CTpoeHue aToMa enay
3 Xumuueckasi CBsI3b. Bubmmorexa I[JOK Vuacrre BO BCEPOCCHIUCKHX
2' OKHCIUTEIBHO- 8 1 https://m.edsoo0.ru/7f41 | akuusaX, MOCBAIMEHHBIX
BOCCTAHOBUTEILHEIE PEAKIINN 837c 3Ha4MMBIM COOBITHAM B Poccnu,
Bubmmorexa [IOK MHpe
Hroro no pazzneny https://m.edsoo.ru/7f41
15
837c
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOI'PAMME
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9 KJIACC

KonuuectBo uacos

Ne
HaumMeHOBaHME pa3iesoB U TeM OIEKTPOHHBIE
n/ o (undpossre)
TIPOTPaMMEBI e [Iporpamma BociuTaHUS
0l S KP [P oOpa3oBaTelIbHbIe
M pecypcesl
Pa3znes 1.BeniecTBo M XMMH4YECKHE PeaKIuu
[oBTOpeHnue u yriuyOneHue 3HaHUH bubmorexa LIOK
11 P yry 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca
1a636
UM «YpouHas aeITeJIbHOCTH
OcHOBHBIE 32aKOHOMEPHOCTH EH6H_H0TeKa [OK VYcTaHoOBIIEHHE  JOBEPUTEIBHBIX
12 . 4 https://m.edsoo.ru/7f4 N
XUMHYICCKHUX PEaKITHi 12636 OTHOIICHUNA MEXIY YYHUTEIEM WU
ero YYCHUKAMH,
DJIEeKTPOIUTHIECKAST AUCCOINAIIHS bubmiorexa OK CMOCOOCTBYIOIIUX TO3UTUBHOMY
1.3 ) 8 1 1 https://m.edsoo.ru/7f4
XUMIYECKUE PEaKIy B PACTBOPAX 12636 BOCTIPHSITHIO YYaIIIMHACS
1 TpeOOBaHUH M TPOCKO YUHUTEIS,
HToro mo paszaeny 7 MPUBJICUYCHAIO WX BHUMAHUSA K
obcyxmaemont Ha ypoke
Paznen 2.HemeTaJlJIbl M MX COCIMHEHUSI HHPOPMALTUH
06 bubanoreka [JOK ¢)OpMI/IpOBaHI/Ie OTBETCTBECHHOT'O
1ast XapaKTePUCTHKA XUMHUIECKAX .
21 4 1 https://m.edsoo.ru/7f4 | oTHOWIEHMSA K YUCHHUIO,
anemMeHToB VIIA-rpynmnsl. ["anorenst 12636
TOTOBHOCTH W  CIIOCOOHOCTHU
OOm1ast XxapaKTepUCTHKA XUMHAIECKAX bubmmorexa [JOK 00yJaromuxcs K CaMOPa3BUTHIO
2.2 anemeHToB VIA-rpynmet. Cepa u eé 6 https://m.edsoo.ru/7f4 | ¥ CaMOOOpa30BAHUIO HA OCHOBE
COEIMHEHUS 1a636 MOTUBAIlM K OOYYCHHIO U
OOm1ast XapaKTePUCTHKA XUMUYCCKUX BuGsmorexa [IOK 1('11)03H3HH10
2.3 aeMeHTOB VA-Tpymisl. A30T, 7 1 https://m.edsoo.ru/7f4 | POPMHUPOBAHHE
12636 KOMMYHHUKATHBHOM
(dhochop 1 X COeTUHCHIS 1ab36
KOMIICTEHTHOCTH B OOIICHUU W
OO61mas XxapakTepruCcTUKa XUMUIECKUX Bubmmotexa IIOK COTPY/IHUYECTBE co
24 SMEMEHTOB IVA-rpynmnel. Yriepon u 8 1 2 https://m.edsoo.ru/7f4 CBEPCTHHKAMH
KPEMHUI ¥ UX COEAUHEHHMS 1a636 bopMupoBanue OCHOB
Viroro mo paszeny 2 9KOJIOTHUECKOH KyJIbTypHI
5 COOTBETCTBYIONIEH
Paznesn 3.MeTa/uibl M HX cOeTHHEHNS] COBPEMEHHOMY YPOBHIO
Brbmorexa [IOK 9KOJIOTHYECKOTO MBIITUICHHUS
3.1 OO11e CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f4 chom’e’OBaHHue BOCIHTATC/IbHBIX
12636 BO3MOKHOCTEH COJIepIKaHUS
y4e0HOTO MpeaMeTa Jepe3
BaxkHei1ire MeTasuibl U UX Bubmorexa HOK JIEMOHCTPAIIHIO JCTSIM IPUMEPOB
3.2 1 1 2 https://m.edsoo.ru/7f4
COEIMHEHUS 5 12636 OTBETCTBEHHOTO, TPAKJAHCKOTO
— TTOBEICHUS
2
Hroro mo paznmery 0
Paszgen 4. XuMust 1 OKpYy:KamoIas cpeaa AM «OcHoBHbIC HIKOJILHBIE
a
BemectBa 1 MaTepuansl B AKU3HA Bubmrorexa LHOK Islleﬂ i’ i
41 P 3 https://m.edsoo.ru/7f4 | ¥ TaC¢THE BO BCCPOCCHUCKIX
9eJI0BCKa 12636 AKUAX, TTOCBAIIEHHBIX
3HAYMMBIM COOBITHSIM B Poccun,
Hroro no paznery 3 MUpe
Bu6morexa LIOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f4
12636
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME

Beoimicka Bepra 29.08.2023r.

JIUPEKTOP MIKOJIBI
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