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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTaBlieHA Ha OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaresbHON POrpaMMbl OCHOBHOT'O 00111ero oopa3oBanus, npeacraBieHHbIXx B PI'OC OO0, a Takke Ha ocHOBe deaepalbHON pabodeit mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MTPETIOIaBaHusl yueOHOT0 peaMeTa « XMMHS» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoir @enepanum.

[TporpamMa mo XxuMuu AaET MpeCTaBlICHUE O LEJIX, O0Imel cTparerud o0y4eHHs, BOCIIUTAHUS U Pa3BUTHA OOyUYarOMIUXCsl CPEACTBAMU y4eOHOTO
IpeiMeTa, yCTaHaBJIMBAET 00s3aTelbHOE MPEeIMETHOE COo/Iep KaHue, ITPelyCMaTpUBaET paciipe/ie]ieHHe ero 1Mo KjaccaMm U CTPYKTYpUpOBaHUE M0 pa3jenaM U
TeMaM NPOrpaMMbl MO XHMHH, ONPEAENSIeT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapPAaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS] XMMHUHU C Y4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOyuaroluxcs,
OTIpeIeIIeT BO3MOKHOCTH IIPEAMETA JIUTsl peain3aui TpeOOBaHUH K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeNIbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMsI, a TaKkKe TpeOOBaHUN K pe3yibTaraM OOYy4YeHHs XMMHUU Ha YpOBHE LeJel H3ydeHus IMpelMeTa U OCHOBHBIX BHJOB yueOHO-
M03HABATENIBHOMN I€ATEIbHOCTH 00yYaIOIerocs 10 OCBOSHUIO YUeOHOTO COJIePIKAHMUS.

3HaHUE XUMHHU CIY’)KUT OCHOBOW it (POPMHPOBAHUS MHPOBO33PEHHs OOYUaroIIEerocsi, €ro MpEeACTAaBICHUH O MaTepHaIbHOM EIUHCTBE MHpA,
BOXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTaBICHHS O B3aWMOIIPEBPAIICHUSAX YHEPIHU U 00 SBOJIIONMHU BEIIECTB B MPUPOJEC, O MYyTAX pEIlCHHUs
ro0aNbHBIX MpPOOJeM YCTOHYMBOTO pa3BUTUSI YEJIOBEYECTBA — CBHIPHEBOW, HHEPreTHUECKOM, MUIIEBOM M 3KOJOrMYecKod O0e30MacHOCTH, MpodiieM
3/paBOOXPAHEHMUS.

N3ydenune xumun:

CIOCOOCTBYET peain3aliii BO3MOKHOCTEN Il caMOpa3BUTHS U (POPMUPOBAHUSI KYJIbTYPBI IMUHOCTH, €€ 0011el 1 (PyHKIIMOHATIBbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH OOy4arOIIMXCsl, HABBIKOB UX CAMOCTOSITEIbHON y4eOHOM NesTeNbHOCTH,
HKCHEPUMEHTAIbHBIX M UCCIIE0BATEILCKUX YMEHUH, HEOOXOJMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B PO ECCUOHAIBHON JeSITeIbHOCTH;

3HAKOMHUT €O cIlenu(UKON HAy4YHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IVIAJAa Ha EIMHCTBO NPHUPOJABI U YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TaNloM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroLuXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOLICHHMS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K NPUPOAE, K YEJIOBEKY, BHOCUT CBOH BKIJIaa B

OKOJIOTHYCCKOC 06pa30BaHI/Ie 06yqarou11/1xc;1.



JlaHHbIe HaNpaBieHUs B OOYYEHUM XMMHUU OOECHEUMBAIOTCS CHEIM(PUKON colepkaHHus y4eOHOro MpeaMeTa, KOTOPBIM SBISAETCS IMeAarorHuecKH
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONpPEeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTr'O 0OIIEro 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHE O0YYAIOIMMUCS CUCTEMbl IEPBOHAYAIBHBIX MMOHATUN XUMUH,
OCHOB HEOPTaHUYECKOM XMMHUU U HEKOTOPBIX OTJEJIbHBIX 3HAUMMBbIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa colepKaHHs MPOrpamMMbl 10 XUMHHU C(OPMHPOBAHA HA OCHOBE CHUCTEMHOro moaxojaa K e€¢ m3ydeHuro. CopepikaHUe CKIIAIbIBACTCS M3
CHCTEMbI IIOHATUI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI NMOHATUH 0 XMMHUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110
IIPUHLIMITY I10CJIEOBATEIBHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOIO YPOBHSL:

— ATOMHO-MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA

[Tepuonnueckoro 3akona . . MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

Y4€HUA O CTPOCHUHU aTOMA U XHUMHYCCKOM CBA3H,

IPEJCTaBICHUN 00 3JEKTPOJUTHUECKON AUCCOLUAIIMU BEIIECTB B paCTBOPAX.
TeopeTnueckrue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH IMOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEA0BATEIbHO OT
OJTHOTO YPOBHSI K JPyroMy, BBITIOJHSS (YHKIUU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHUS U
MIOJIy4YEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpamMMbl 10 XMMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKONW COCTABISIONIEH HAyYHON KapTHHBI MUpPA B JIOTHKE
€€ CHUCTEMHOI IpPHUpPO/ibl, IIEHHOCTHOI'O OTHOUIEHMSI K HAyYHOMY 3HAHHUIO M METOJaM MO3HaHMs B Hayke. V3yueHue XMMHUU MPOUCXOJUT C MPUBJICYEHUEM
3HAHUU U3 paHee N3YUYEHHBIX yUeOHbIX npeamMeToB: «Oxpyxatromuii Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kinacey.

[Tpy u3y4eHnn XMMHUU MPOUCXOAUT (POpPMUPOBAHKE 3HAHUIH OCHOB XMMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKO N
JeITeIbHOCTH YeJIOBeKa U KaK OHOI0 U3 KOMIOHEHTOB MUPOBOW KYJIbTYphl. 3a/1a4a y4eOHOTrO MpeIMeTa COCTOUT B (POPMUPOBAHUN CHUCTEMbI XUMHUYECKUX
3HAHUN — BaKHEHIINX (HAaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX 0000IIEHNIH MUPOBO33PEHUECKOTI0 XapaKTepa, sA3blka HayKH,
B NMPUOOLIEHUH K HayYHbIM METOJaM MO3HaHUS NpU U3YyYEHUH BEIIECTB M XUMUYECKUX PEaKIHii, B OPMUPOBAHUN U PA3BUTUHU MO3HABATENIbHBIX YMEHUHN U
UX NPUMEHEHUU B y4eOHO-TIO3HABATENbHOW M yueOHO-MCCIIE0BATENbCKON NesTeTbHOCTH, OCBOGHUN MpaBWJl 0€30MacHOT0 OOpalleHHs C BELIECTBAMHU B

IMOBCEAHEBHOM JKU3HU.



[Tpu n3yyeHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IET0 00pa30oBaHUs BXKHOE 3HAYCHHE TPUOOPENTH TaKKe 1Ied, KaK:

— ¢hopMUpOBaHNE UHTEJUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHUIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM KHU3HU;

— HaINpaBJICHHOCTh OOy4YEHHMsS Ha CHUCTEMAaTHYECKOe MPHUOOIIEHHE OO0y4aromuXcs K CaMOCTOSTEIbHON IMO3HABATENBbHON JEATENbHOCTH, HAYYHBIM
METOAaM MO3HAHUs, (POPMUPYIOLIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecrnieueHue ycloBUHM, CHIOCOOCTBYIOUIMX MPUOOPETEHHUIO OOYYAIOUIMMHUCS OIbITa Pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUA U CAMOIO3HAHMUS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IMYHBIX BHJIOB JEATEILHOCTH;

— ¢opmupoBanue o0mEeH (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAyYHOHW TPAMOTHOCTH, B TOM YHCJIE yMEHUH OOBSCHATh W OLEHHUBATH SIBJICHHUS
OKpY>KaIOIllEr0 MHUpA, UCIOJb3Ysl 3HAHUS U OIBIT, [IOJIyYEHHbIE NPU W3YYEHUM XUMUHU, IPUMEHATh UX IPU PELIEHUU NMPOOJIEM B MOBCEIHEBHOMN KU3HU U
TPYIOBOU JESITENbHOCTH;

— ¢opMupoBaHrue y 0OOYYarOIIMUXCS TYMAHHUCTUYECKUX OTHOIIEHUH, MOHMMAaHMS LIEHHOCTH XMUMHUYECKHUX 3HAHUUM IS BBIPAOOTKH HKOJOTHYECKH
11eJ1ecO00pa3HOr0 OBEJICHUS B OBITY M TPYAOBOW JACIATEIHHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBBSI U OKPYIKAIOIIEH PUPOIHOMN CPEIIbI;

— pa3BUTHE MOTHUBALMM K OOYy4YEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCHMTAHHMIO HAa OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEM,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOQHIIsS U HAIIPAaBICHHOCTH AaJbHENIIEero 00yueHHs..



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O TPEJMETA XUMUHU

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MPOTPAMMBbI OCHOBHOTO OOILIEr0 00pa30BaHMS TOCTUTAIOTCS B X0J¢ OOy4eHHS XUMHH B €IMHCTBE Y4eOHOH U
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHUCKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
IPUHATHIMU B OOILIECTBE IPABUIAMU M HOPMaMHU IOBEJIEHUS U CLIOCOOCTBYIOT IPOLIECccCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATTN3ALMH 00yUYarOIIUXCSl.

JIMYyHOCTHBIE PE3YNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATbCS CHUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpHEHTalUil U
pacUIMpEHKE OIIbITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOILEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U Hay4HOMY HACJIEAMIO, IOHUMaHUS 3HAYCHMs] XUMUYECKOW HAyKU B
’KHM3HU COBPEMEHHOI'0 001ecTBa, CIOCOOHOCTH BJaJIeTh JOCTOBEPHOM MH(OpMAIUEl O nMepeloBbIX TOCTUKEHUAX U OTKPBITHIX MUPOBOM M OTE€UECTBEHHON
XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IPEACTABICHUS O COLUAIbHBIX HOPMAax M IPAaBWIAX MEXJIMYHOCTHBIX OTHOLIEHHUH B KOJIJICKTUBE, KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, yueOHOMCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM /1€ TEIbHOCTH
IIpY BBINOJIHEHWH Y4YeOHBIX, IO3HABATEJbHBIX 3a/lad, BBINOJHEHUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3alMOITIOHUMAHHIO U B3aUMOIIOMOIIM B IIPOLI€cCe 3TOM yueOHOU eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAapHILEH C
MMO3ULIMYA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE M XHWMHMYECKOW pPEaKlHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
COCTABJISIIOLINE OCHOBY JUIsl MOHMMAHMS CYUIHOCTM HAY4YHOM KapTUHBI MHUpA, MPEACTAaBIEHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS HPUPOJIBL,

B3aMMOCBA34X YCJIOBCKA C HpPIpO,Z[HOfI CpCIlOfI, 0 POJIM XUMHHU B TIO3HAHUH ITUX BaKOHOMepHOCTeﬁ;



MMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HAa MOJYYCHUC HOBBLIX 3HAHUU II0 XHUMHHU, HeO6XOI[I/IMBIe JJISL 06’BSICHCHI/ISI Ha6HIOI[aeMBIX IIpoLEeCCOB "
SIBJICHHUH, TO3HABATEILHOM, MH(POPMAIMOHHOW M YMTATEILCKON KYJIbTYPbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEILHONH PabOThI C y4eOHBIMH TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOH, JOCTYIHBIMU TEXHHYECKUMHU CPEACTBAMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYCHHIO M MMO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPA30BaHUIO, MPOCKTHOW M HCCIIEI0BATEIbCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHS OOYUCHHS B TAIbHECHIIIEM;

4) popMupOBaHHS KYJIbTYPbI 310POBbI:

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 30POBbIO, YCTAHOBKH Ha 37[0POBbIN 00pa3 KM3HU, OCO3HAHUE TOCIECICTBUN 1
HETPUSATHE BPEIHBIX NPUBBIUEK (YIIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KYPEHHSs), HEOOXOIUMOCTH COOJIOICHHSI TTPaBUI OE30MACHOCTH IIPU OOpaIeHUH C
XUMHWYECCKHUMU BCIICCTBAMU B 6I)ITy n peaﬂBHOﬁ KHU3HU,

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEPEC K MPAKTHYECKOMY M3YYEHHIO MPOMECCHil W Tpyja pas3IndHOro poja, YBAKEHHE K TPYIAYy M pe3ysbTaTtaM TPYIOBOM JESATEILHOCTH, B TOM
YlCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUHM MO XMMHM, OCO3HAHHBIN BBIOOp MHAMBHUAYAJIbHON TPAaeKTOPUU MPOJOLKEHUsI 00pa3oBaHus ¢ y4éToM
JMYHOCTHBIX WHTEPECOB M CITIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIENIHON MpOo(decCHOHATBHON IEATEIbHOCTH U PA3BUTHUS
HEOOXOIMMBIX YMEHHIA, TOTOBHOCTh aIalITHPOBATHLCS B IPO(ECCHOHATIBHOM CpeJIE;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

9KOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHWKY JKU3HH Ha 3emiie, OCHOBE e€ CyIIeCTBOBAHHMs, MOHMMAHHUE IEHHOCTH
3JI0pOBOTO U 6E30MacHOr0 00pasa JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MUECKOMY M MCHXHYIECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH
COOJTIOIEH ST TIPABUIT 0€30MMaCHOTO MOBECHHUS MPH PabOTe C BEIIECTBAMH, & TAKIKE B CHUTYAIMSIX, YTPOXKAIOIINX 3I0POBBIO M YKHU3HHU JTIOJICH;

CIMIOCOOHOCTH TIPUMEHSTh 3HAHUS, MMOJyJYaeMble TP MU3yYeHUH XUMHH, JUIS PEIICHUS 3aj1ay, CBSI3aHHBIX C OKPYKAIOIICH MPUPOIHON Cpemoi, st
IMOBBIICHWS YPOBHSA SKOJIOTHYECKOU KYJIBbTYpPBbI, OCO3HAHUSA J100aJIBHOTO XapakTepa SKOJIOTHICCKUX np06neM u HYTeﬁ X pCUHICHUA MOCPEACTBOM METO0B

XUMHH, SKOJIOTHYCCKOT'O MBINIJICHUA, YMCHHA PYKOBOACTBOBATHCA UM B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I n COHHaHBHOﬁ IMPAaKTHUKE.



METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTaTOB BBIJACISAIOT 3HAYUMbBIC I (DOPMUPOBAHUS MHUPOBO33PEHHUs OOIICHAY4YHBIC MOHATHS (3aKOH, TEOPHS,
MPUHIMII, TUIOTEe3a, (aKT, CHCTEMa, MPOIECC, DKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHMU W3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O IENIOCTHOW HAyYHOH KapTWHE MHpa, M yYHUBEpCAIbHbIC y4eOHBIC
neiicTBusl  (TO3HABaTeNbHbIC, KOMMYHHMKATHUBHBIC, DPETYISATUBHBIE), KOTOpble o0ecrneynBaoT (OpMHUpPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATEILHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIE 1eCTBUS

ba3oBble Jornueckue gecTBUA:

yMeHI/ISI HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIJICHUSA HpI/I OCBOCHHNHN 3HaHHfI: paCKpBIBaTB CMBIC]T XHUMHUYCCKUX HOHHTI/Iﬁ (BI:I[[GJIHTI) nux
XapaKkTepHble MPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMHU), UCIOJIB30BATh MOHATHUS JUIsl OOBSCHEHHS OTACNbHBIX (PAKTOB U SBIICHUH,
BBIOMpATh OCHOBAHMSI U KPUTEPHUH JUIS KIACCH(PHUKAIUU XUMUYECKHX BEIIECTB M XUMHUYECKHX pPEaKlUid, YCTaHABJIUBATh MPUUYUHHO-CIIECJCTBECHHBIC CBS3U
MG)K[[y O6’B€KTaMI/I I/I3y116HI/I$I, CTpOI/ITI) JIOTUYCCKHUC paccynq[eHI/Is[ (I/IHIIYKTI/IBHI)IG, I[CIIYKTI/IBHI)IG, 110 aHaJIOFI/II/I), JAC€JIaTh BbIBOJbI U 3aKJIFOUYCHU I,

YMGHI/IG HpI/IMeHﬂTI) B HpOH@CC@ IIO3HAHUA ITOHATHUSA (HpeIlMeTHI)Ie nu MeTaHpeIIMeTHI)IG), CHUMBOJIMYCCKHUC (3HaKOBI>Ie) MOJICIIN, chomﬁyeMme B
XUMHH, TPE0OPa30BLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKHUI 3HaK (CHUMBOII DJIEMEHTA), XUMHUeckas (hopMmyna u
ypaBHEHHE XUMHUYECKOW peaklMu — TpU peUIeHHH Yy4eOHO-TIO3HABaTeNbHBIX 3aJad, C Y4YETOM OSTUX MOJEIBHBIX MPEICTaBICHUM BBISBIATH U
XapaKTepI/ISOBaTI) CYHICCTBGHHI)IG HpI/ISHaKI/I I/ISYLIaeMI)IX O6’I)€KTOB — XUMHUYCCKUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, BBISABJISITH O6HII/IC SaKOHOMepHOCTI/I,
HpI/ILII/IHHO-CJ'[e)ICTBGHHHG CBA3U U HpOTI/IBOpeLII/ISI B I/ISYT{aeMBIX HpOHGCC&X U SIBJICHUAX.

ba3oBble uccienoBareibckue AecTBHSA.

YMEHHE UCTOIB30BaTh MOCTaBJICHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)Ke B Ka4ecTBE OCHOBHI sl (POPMHUPOBAHUS THIIOTE3BI 1O
HpOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX Cy>K)1€HPII71;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTAaHU3AIMU W TIPOBEICHHUIO YUYEHWYECKUX HKCIIEPUMEHTOB, YMEHHE HAOJI0MaTh 3a XOJO0M MpoIlecca,
CaMOCTOSITENTLHO TIPOTHO3UPOBATH €ro Ppe3ynbTar, (HOopMynHpoBaTh OOOOIIEHWS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITa, HCCIECIOBAHUS,

COCTaBJISATh OTYET O MPOJIETaHHON padoTe.



Pabora ¢ unopmanmeii:

yYMEHHE BBIOUpPATh, AHAIU3UPOBATH U HHTEPIPETUPOBATh MH(YOPMALMIO PA3IUYHBIX BUAOB U (OpPM MpeAcTaBieHUs, MOIYy4aeMyl0 H3 pPa3HbIX
HMCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JUTEpaTypa XUMHYECKOrO COJAEp)KaHMsI, CIpaBOuYHbIe MocoOus, pecypcbl HHTepHeTa), KPUTHUECKHU OICHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE TPUMEHSATh Pa3IUYHbIE METOJbI W 3alpoChl MPH TOHWCKE M 0TOOpe HMH(pOpPMAIMH M COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOMMMBIX IS
BBITIOJTHEHUST y4eOHBIX U I[I03HABATENbHBIX 3a7ad OMNpeNeiEHHOro THIla, MPUOOpEeTeHHuEe OmbiTa B O0JACTH HCIOJNIb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBIaJCHHUE KYJIbTYpOl AaKTHUBHOTO WCIOJIb30BAHUS PA3IMYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATH
ONTUMaIBHYI0 (OopMy TIpencTaBiIcHHs HHPOPMAMA W WUTIOCTPUPOBATH pellacMble 3a7add HECIOXHBIMH CXEMaMH, JAHarpaMMaMu, APYruMu (HopMaMu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIOIb30BaTh U aHAIM3UPOBATH B Mpollecce Y4EeOHON M HCCIe0BATENbCKON NEATEIbHOCTH UHPOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH NPUPOIHON CPEIbI.

KoMMmyHHnKaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

yMEHHUs 3aJlaBaTh BOINPOCHl (B XOAe auajora W (Wiau) JUCKYCCHUU) MO CYIIECTBY OOCYXJaaemMoil TeMbl, (POPMYyIHpOBATH CBOM MPEITIOKEHUS
OTHOCUTEJILHO BBINOJHEHUS MPEIIIOKEHHOM 3a1a4H;

YMEHUSI TPEJCTABIATh MOJIYYEHHBIE PpE3yJbTaThl IMO3HABATENBHOW JESATENIBHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaX; JeNaTh MPE3ECHTALHUIO
pPEe3yIbTATOB BBINMOJTHEHUSI XMMHUYECKOTO KCIEpUMEHTA (JTaOOpaTOPHOTO OMBITA, JTAOOPATOPHON PabOTHI MO HMCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOH TMO3HABaTENbHOM M UCCIIEAOBATEIbCKON MAESITENTbHOCTH TPH pPElIeHUN
BO3ZHUKAIOMIUX TPOOJIeM Ha OCHOBE Yy4éTa OOIIMX HMHTEPECOB M COTJIACOBAHMS MO3ULUN (OOCYKIAEHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHre KPUTEPUEB 110 OLIEHKE KauyecTBa BBIITOJIHEHHOM paboThI U ApyTHUE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO OINPEAETATh EeNU NeATeIbHOCTH, IIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH

CBOIO JACATCIBHOCTD, BBI6I/IpaTL HanOoJee 3(1)(1)6KTI/IBHBIC CIIOCOOBI peliCHUsA yLIC6HBIX 1 IIO3HABATCJIbHBIX 3aJa4d, CaMOCTOATCIBbHO COCTaBJIATH HIIH



KOPPEKTHPOBATh MPEUIOKEHHBIH AITOPUTM JEHCTBUN TpPU BBHIMOJHEHUH 33/laHUM C Y4ETOM TIOJYYEHHUS HOBBIX 3HAaHUH 00 HM3y4aeMbIX OOBEKTaX —
BEUIECTBAX M PEAKLMAX, OLEHUBATh COOTBETCTBHE IIOJIyYEHHOIO pe3ysbTaTa 3asBJICHHOM LEJIM, YMEHHME HCIOJIb30BAaTh U AHAIU3UPOBATH KOHTEKCTHI,

npeajaracMbI€ B YCIIOBUU SaﬂaHHﬁ.

HPEAMETHBLIE PE3YJIbTATHI

B cocrtaBe mpenMeTHBIX pe3yJabTaTOB MO OCBOCHHIO O0S3aTEIbHOIO COJIEP’KaHUs, YCTAHOBIEHHOTO NaHHOW (enepanpHO paboueld mporpaMMoii,
BBIJICTISIIOT: OCBOCHHbBIE OOYYaIOIIMMUCS HayuyHble 3HAHUS, YMEHHUS U CIIOCOOBI JEWUCTBUH, creruduyeckue A MpeIMeTHOW obmactu «XuMHs», BUIBI
NESTEILHOCTH 10 TTOJIYYSHUIO0 HOBOTO 3HAHMS, €r0 HHTEPIIPETAllMU, TPEOOPa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K koHIty 00y4eHust B 8 KJIacce MpeMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJIAFOIIIMXCST YMEHUM:

> pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATUH: aTOM, MOJIEKYJa, XHMHUYECKUH HIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE

BEIIECTBO, CMeCh (OJTHOPO/HAs U HEOJAHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJIsIpHAsh Macca, KOJIMYECTBO BELIECTBA, MOJIb,

MOJIIpHAsi Macca, MaccoBas JOJsi XHWMHYECKOTO OJJIEMEHTAa B COCIWHEHUHM, MOJSPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,

ANMEKTPOOTPHUIATEIILHOCTh, CTEIICHb OKHUCIICHUS, XUMUYECKas peakius, KiIacCH(PHUKAIUs peaKIHid: PEeaKIuh COCAUHCHUsS, PEaKIUU DPA3JIOKCHHUS,

peaKiuu 3aMeleHus, peakliud 0OMeHa, PK30- U IHJAOTEPMUUYECKUE PEAKIINH, TEII0BON AP(PEKT peakiuu, sSApo aroma, dJIEKTPOHHBIN o atoma,

aTOMHasi OpOUTalb, paguyc aTOMa, XUMHUUYECKasl CBS3b, MOJIAPHAS M HETMONIApHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOp,

MaccoBas JI0JIsI BElIecTBa (MPOIEHTHAs KOHIICHTPAIINsI) B paCTBOPE;

> WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX NOHATUM M NPHUMEHATh 3TH IOHATHS IPU OINHWCAHMM BEIIECTB U HX
[IPEBPAILCHHUI;

> UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUI XUMUYECKUX pEaKIHii;

> OTIpEeeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb OKUCIIEHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,

MPUHA/IIEKHOCTh BEIIECTB K OINpeAeNEHHOMY Kjaccy COeIMHEHUN 1o (opmyrnaMm, BHJI XUMUYECKOW CBS3M (KOBaJIGHTHass U HWOHHas) B

HCOPTraHNYCCKUX COCANHCHUSX



> packpsiBaTh cMbIch Ilepuonnueckoro 3akona [[. U. MenaeneeBa: I€eMOHCTPUPOBATh IMOHMUMAHUE IEPHOINYECKON 3aBUCUMOCTH
CBOMCTB XMMMYECKHUX 3JIEMEHTOB OT MX NOJIOKEeHHMs B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTraapo;

> OIHCHIBATh U XapaKTepU30BaTh TaOMuHy0 Gopmy lleproanueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB: Pa3lINvaTh MOHSATHUS «TJaBHAS
noarpynna (A-rpynma)» u «mobounass noarpynna (b-rpymma)», manbie U OONbIIME TEPUOMIBI, COOTHOCUTh O0OO3HAUEHUS, KOTOPHIE MMCIOTCS B
tabnuue «llepuoauyeckas cucremMa XxumMuueckux 31emMeHToB /. V. MenaeneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB M 3apA[ sApa, 00IlIee YHCIIO0 ANEKTPOHOB U paclpeiesieHUue X MO0 IEKTPOHHBIM CIIOSIM);

> KJIACCHU(UITUPOBATh XUMHUECKHE dJICMEHTHI, HCOPTAHUYECKUE BEIIECTBA, XUMHUSCKHE PEAKIIUH (110 YMCITY U COCTaBy yYaCTBYIOIIUX B
pEaKIuy BEIIECTB, M0 TEIIOBOMY YD (DEKTY);

> XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3NUYHBIX KJIACCOB, MOJATBEPXKIas OMUCAHHE MpUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOUIUX XUMHUECKUX PEAKIIMIA;

> MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

> BBIUHCIISATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJNII0 XMMHYECKOTO dJIeMeHTa Mo (opmyre
COEIMHEHMSI, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;

> MPUMEHSATh OCHOBHBIE OIEpPAlMM MBICTUTEIHLHOM NEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHUE, 000OIIEeHHE, CHCTEeMaTH3allHIo,
KJIaCCU(PUKAIIMIO, BBISIBJICHUE TPUYUMHHO-CIICICTBEHHBIX CBSI3€U — ISl U3yUEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN, €CTECTBEHHO-HAYYHbBIC
METO/IbI TIO3HAHUS — HaONII0IeHNE, U3MEPEHNE, MOJISTUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

> CIeIOBaTh MpaBWJIaM TMOJb30BAHHUS XUMUYECKOW MOCYAOH M J1abopaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IMpaBWUiIaM OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHH C WHCTPYKITUSMHU IO BBIMOTHEHHUIO Ja0OPATOPHBIX XMMUYECKUX OIBITOB IO TOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX
BEUIECTB (BOAOPOJA M KHUCIOpPOJAA), MPUTOTOBJIEHUIO PACTBOPOB C ONpeAeNEHHOW MaccOoBOW J0Jeil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M
MPOBOAUTh XMMHYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB INEIOYEH W KHUCIOT C MOMOIIBI0 WHANKATOPOB (Takmyc, ¢eHondTanenH,

METHJIOPAHXK U IPYTHE).



K koH1y o0ydenus B 9 kjiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHUIA:

> pPacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX ITOHATUA: XUMHUYECKUU 3JIEMEHT, arOM, MOJEKyJa, MOH, KaTWOH, AHHMOH, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, BAJCHTHOCTb, 3JEKTPOOTPUIIATEILHOCTD, CTEIICHh OKUCICHUS, XUMHUECKash Peakilus, XUMHUECKasi CBA3b, TEIJIOBOU
3¢ (deKT peakiuu, MOJb, MOJIIPHBIA 00BEM, PACTBOP, SIMEKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOTUTHICCKAST JUCCOIHAIIHS, PEAKIIMH HOHHOTO O0OMEHa,
KaTajau3aTop, XHUMHYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU, OKHUCIHUTEIb,
BOCCTAaHOBUTENIb, OKHCIIEHHE M BOCCTAHOBJICHHME, aJUIOTPOMUs, aM(OTEpPHOCTh, XMUMHYECKas CBS3b (KOBAJICHTHAs, HMOHHAs, MeETaJJIM4ecKas),

KPHUCTAJUIMYECKAs PEIIETKA, KOPPO3Usl METAIJIOB, CIJIABBI, CKOPOCTh XMMUYECKON pEeaKLuu, IpeaeabHo aonyctumas konnenrpanus [IJIK BemecTsa;

> WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHX IMOHATHUHA W MPUMEHSATH STH IOHATHUS IPU ONMCAHUM BEUIECTB U HUX
MpEeBpaIlCHU;

> MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBIeHUs (POPMYJT BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIHil;

> ONPEAENIATh BAJCHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB B COCIAMHEHHUSIX PAa3JIMYHOIO COCTaBa, MPUHAIIEKHOCTH

BEIIECTB K ONPEIeIEHHOMY KJIACCY COeNMHEHHI 10 (OopMyiIaM, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAS, MOHHAS, METAJUINYECKAsi) B HEOPraHUYE CKUX
COEMHEHUSX, 3aps]l MOHA 110 XUMHUYECKON (hopMyrie, XapakTep Cpeibl B BOJAHBIX PACTBOpAX HEOPraHMUECKUX COEJUHEHUH, TUI KPUCTAJUIMYECKON
PEIIETKY KOHKPETHOT'O BEILIECTBA;

> packpsiBath cMbici [lepuonnyeckoro 3akona J[. . MenneneeBa u AeMOHCTpUPOBATh €r0 IOHMMaHUE: ONMMCHIBATh U XapaKTepU30BaTh
Tabnnunyo Gopmy Ilepuonnyeckoil cucTeMbl XMMHUYECKHX 3JEMEHTOB: pa3iMuyaTh MOHATHS «TJaBHas noiarpynmna (A-rpynma)» U «moboyHas
noarpynna (b-rpymnmna)», mManble U OONbIINE MEPUOJbI, COOTHOCUTh 00O3HA4YEHHUs, KOTOPhIE UMEIOTCS B MEPHOAMUYECKON TaONMIe, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHMMHUECKHX HJIEMEHTOB (COCTaB M 3apsal sjpa, oOliee 4Huciao 3JIEKTPOHOB M pacHpeleNieHHe UX IO
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUH B Ipelenax MalblX MEepHOJIOB U
IJIaBHBIX MOATPYII C YUETOM CTPOCHUSI UX aTOMOB;

> KJIacCU(UIUPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPTaHUUECKUE BEIIEeCTBA, XUMHUUECKUE Peakluu (TI0 YHCIYy U COCTAaBY yYacTBYIOIIUX B

pCaKknuu BCUICCTB, 110 TCIJIOBOMY 3(b(l)eKTy, 10 U3MEHEHUIO CTETICHEH OKHUCICHUS XMMHYSCKUX BHCMGHTOB);



> XapakTepru3oBaTh (OMHUCHIBATH) OOUIME M CleHU(pUUYECKUe XMMHUYECKHE CBOMCTBA IMPOCTBHIX M CIOXKHBIX BEIIECTB, MOATBEPKIAs
OIMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX X MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;
> COCTaBJIATh YPaBHEHUS DJIEKTPOIUTHUUECKON ITUCCOLMALNN KUCIOT, IEN0YeH U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEaKLIUM

HMOHHOTI'O O6M€Ha, YpaBHCHUA peaKHI/If/'I, MOATBCPIKAAOINUX CYIHICCTBOBAHUC TCHETHYECKOM CBS3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB,

> pPacKpbIBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTaBICHUS DIIEKTPOHHOTO OallaHCa 3TUX
peaKIunii;
> MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTECKAHUS XUMHUYECKHUX IPEBpAIICHUN B

Pa3IUYHBIX YCIOBUSIX;

> BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI'O 3JIEMEHTa 10 (QopmyJe
COEIMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIuy;

> coOnrofaTh MpaBWiia MOJB30BaHUS XUMHUYECKOM MOCYIOW W JabOpaTopHBIM OOOpYyIOBAaHUEM, a TaKke MpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BELIECTB (aMMHUaKa U yIJIEKUCIIOro Irasa);

> MIPOBOJIUTh PEAKLUHU, TMOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB Pa3JIMYHBIX BELIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHUI-,
Opomun-, noaua-, kapoonat-, pocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHMSI U MOHBI M3yYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOpaX HEOPTaHUYECKHUX BEIIECTB;

> IPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIBHOW JESATEIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, 0000IleHHe, CHCTEMaTU3allUIo,
BBISIBIICHUE IPUUYMHHO-CIIECTBEHHBIX CBS3€M — ISl U3yUYEHHUsI CBOMCTB BEUIECTB U XUMUYECKUX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —

Ha6J'H'OI[CHI/Ie, HU3MCPCHUC, MOACTIUPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ u MBICJ'IeHHBII\/'I).



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Tpenmer xumuu. Ponb XuMMHMM B JKHM3HM 4YejoBeKa. XUMHUS B cucTeMe HayK. Tena u BemecTBa. Pusznyeckue CBONCTBA BEIECTB. ArperaTHoe
cocTosinue BeecTB. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHH. HYHcThIie BemecTBa 1 cMecH. CriocoObl pa3iesieHnst CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3I1eMEHTBI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCThIE U C10KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyia. BaleHTHOCTh aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCHUTENIbHAs aTOMHasl Macca.
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSJUHEHHH.

KomnyectBo Bemectsa. Mosb. MossipHasgs Macca. B3anMOCBS3b KOJIMYECTBA, MACCHl M 4HMCIa CTPYKTYPHBIX €IMHHUIl BewiecTBa. Pacdérsl mo
bopMynaM XMMUYECKHX COEIUMHEHHH.

duznyeckue M XUMHYECKUE SBJICHUA. XHMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHMs MacChl BEUIECTB. XUMHUUYECKHE YPaBHEHMS.
Krnaccudukanus XuMHYECKAX peakiui (COSIMHCHHUS, PA3JIOKCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHMYECKOH MOCYAOH, MpaBujaMu paboThl B 1abopaTopuu U mpuéMamu oOpallieHus ¢ J1adopaTopHbIM 00OpYAOBaHUEM, U3yUCHHE U
onucaHue (U3NYECKUX CBOUCTB 00pa3I[0B HEOPraHMYECKUX BEIECTB, HaOmoneHue (u3ndeckux (IUIaBJIeHUE BOCKA, TasHME JIbJa, pacTHUpaHHUE caxapa B
CTYIIKE, KHTIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKHUX (FOPEHUE CBEYM, POKAJIMBAaHUE MEIHON IPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTON) SBJICHUH,
Ha0JII0/IeHUEe U OMMCAHWE MPHU3HAKOB MPOTEKaHMUS XHMMUYECKUX peaklui (pas3sioKeHHE caxapa, B3aUMOJCHCTBHE CEpHOM KUCIOTHI C XJOPUAOM Oapus,
paznoxenue rugpokcuna meau (II) mpu HarpeBaHuu, B3auMojaencTBUE xkeje3a ¢ pactBopoM conu meau (II), nzydenue cnocoOGoB pasjeneHust cMecei: ¢
MOMOIIIbI0 MarHuTa, (puiabTpoBaHUE, BbINApUBAHME, AUCTHILIALMSA, XpoMaTorpadus, MpoBEJEHUE OYUCTKH MOBAapEeHHON CONM, HAOJIIOJEHHE M ONMHMCaHUE
PE3yJIbTaTOB MPOBEACHUS ONbITA, MJUTFOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAcChl, CO3/IaHNE MOJIEIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB



Boznyx — cmech razoB. CocraB Bo3ayxa. Kucmopox — snmeMeHT M MpocToe BemecTBo. HaxokaeHuwe Kuciaopoia B MpUpone, (U3NYecKue u
XUMu4eckue cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObl NOIY4YEeHUs KHUCIOPOAa B Ja0OpaTOPUM U IPOMBIIIJICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTporniHast MoAU(UKALUSA KUCI0pOa.

TernnoBoil >PPEeKT XUMHUECKOW peakIuH, TEPMOXMMHUYECKUE YPaBHEHHUS, IK30- M DHIOTEPMUYECKHE pPEAKIHMU. TOIUIMBO: yrojib M METaH.
3arps3HEeHnE BO3/lyXa, yCUJICHHE TapHUKOBOTO 3(pdekra, pazpyiieHne 030HOBOTO CIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxzaeHue Bomopona B mpupoje, puznyeckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nostydenus. Kucnorsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBolicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HachklneHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 1011 BELECTBa B pacTBOpe. XUMUYECKUE CBOKCTBA BoAbl. OcHOBaHUA. Posb pacTBOpOB B IPUPOJE U B JKU3HU uelnoBeka. KpyroBopoT BoJbl B
IIpUPOJE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOLI.

Knaccudukanus neoprannmdecknx coeaumHeHuit. Okcuapl. Kiaccudukamms oxcumoB: coneoOpasyroniie (OCHOBHBIE, KHCIOTHBIC, aM(pOTEpHbIE) U
HecoseoOpa3yrone. Homenknarypa okcnaoB. dusnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHI0B.

OcnoBanus. Kiaccudukanus ocHOBaHMI: MIENOUN U HEpaCTBOpUMbIe ocHOBaHUs. HomeHkiaTypa ocHoBaHui. du3nyeckre U XMMUYECKHE CBOICTBA
ocHoBaHui. [lorydeHre OCHOBaHUN.

Kucnoter. Knaccuduxanus xucnor. Homenknatypa kucnor. dusmueckne M XUMHUYECKHE CBOMCTBAa KUCIOT. Psan axtuBHOocTH MertamioB H.
H. bekeroBa. [lonydyeHue Kucior.

Comu. Homenknarypa coneit. @usnueckne u XuMudeckue cporcrsa coneil. [lomyduenue coneit.

I'eneTnyeckas CBA3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJesieHne COJepKaHUsl KHUCIOpoJa B BO3AyXe, IMOJIy4YeHHe, coOMpaHHMe, pacllo3HaBaHME W H3YYEHHE CBOMICTB KHCIOpOa,
HaOJI0IeHNe B3aMMOJEHCTBHS BEIIECTB C KHUCIOPOAOM M YCJIOBHS BO3HHKHOBEHHUS M TpEKpalleHHs TropeHus (mokapa), 03HaKOMJIEHHE ¢ oOpa3lnaMu

OKCHUJOB U OIMMCAHUEC UX CBOfICTB, IMoJIy4CHHC, COGI/IpaHI/IC, paciio3HaBaHHUC U U3YUCHUC CBOICTB BOAOpOda (TOpeHI/IC), B3aUMOCHCTBHE BOAOPpOJa C OKCUAOM



veau (II) (BO3MOXHO WCIIOJIB30BaHHWE BHUCOMATEPHAIIOB), HAOIIOJEHUE OOpPAa3IOB BEIISCTB KOJIWYECTBOM | MOJIb, WCCIIEJOBAHHE OCOOCHHOCTEH
pacTBOpPEHMSI BEUIECTB C PA3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JOJEH pPACTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJbI C METa/ulaMd (HaTpUEM M KalibliieM) (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHANIOB), UCCIIEIOBAaHUE 0Opa3lloB HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHUSI OKPACKHA WHAMKATOPOB B PAacTBOpaxX KHCIOT W IIETIOYeH, N3yUCHHE B3aMMOJICHCTBHUS OKCHAa MEIU
(IT) ¢ pacTBOpOM CEpHOM KHUCIIOTBI, KUCIOT C METallaMH, peakluii HEUTpalu3alni, oJTy4eHHe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OHOIO METasula
JIPYTUM U3 pacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIne Kj1acChl HEOPraHUYECKUX COEIMHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucremMa xumMudeckux dJjemMeHToB JI. U. MennaeneeBa. CTpoeHnue aTroMoB. XUMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHbIC PeaKIul

[TepBbie MONBITKY KIaCCH(PUKAIIUN XUMHUECKUAX IEMEHTOB. [IoHSATHE O rpymnmax CXOMHBIX 3JIEMEHTOB (IIEJIOYHBIC U MICIIOYHO3EMETbHBIC METAILIBI,
raJloreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[Tepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux snemeHtoB J[. 1. MenneneeBa. KopoTkomnepuoaHas u JUIMHHONIEpUOAHAS (HOPMBI
[Tepuoanueckoit cucrembl xumuieckux 3nemeHToB . M. Menneneesa. [lepuoasl u rpynmnbsl. @U3HYECKHU CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
CPYIIIBI 3JIEMEHTA.

Ctpoenue atoMoB. CocTtaB aTOMHBIX siep. M3oTomnbl. DaekTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000J0YEK aTOMOB MEepBbIX 20 XUMUYECKHX AJIEMEHTOB
[Tepuoanueckoit cucremsl /. . MenneneeBa. XapakTepucTUKa XUMHUECKOTO JIEMEHTA 110 €ro NoJI0KeHUo B [lepuoanueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METATHYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO TPYMIaM U TIEPHOIaM.

3nauenne [lepuoanueckoro 3akoHa u llepronnyueckoi CUCTEMBbI XMMHUUYECKHX AJIEMEHTOB ISl pa3BUTUS Hayku U mpaktuku. JI. . Mennenee —
YUEHBIN U TPAXIAHHUH.

Xumuueckas cBsizb. KoBajeHTHas (MONspHAsi U HEMOJSIPHAs) CBSI3b. DNEKTPOOTPHUIATETFHOCTh XUMUUECKUX 2IIEMEHTOB. VIOHHAS CBS3b.

Crenenb okucaeHus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE Peakiuu. [Iporecchl OKUCIeHNs U BOCCTAaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THIPOKCH 1A IIMHKA C PACTBOPAMH KHUCIIOT U IIEJI0Y€eH, MPOBEICHNE OMBITOB,

HIUTIOCTPpUPYIOIUX HTPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (F OpCHHUC, pCAKIIUU PA3JIOKCHUS, COCI[I/IHCHI/IH).



Mesxicnpeomemmuuoie ceasu

Peanuzamust MeXIPEIMETHBIX CBS3CH MPU M3YyYEHUU XMMHUHU B 8 KJIACCE OCYIICCTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
TOHSTHH, TaK U MOHATUHN, SABJISIIOIIUXCSI CACTEMHBIMU JIJISI OTJICIIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYIHBINA (DAKT, THIIOTE3a, TEOPHS, 3aKOH, aHATN3, CHHTE3, KIIAaCCU(PUKAIINS, IEPUOTUIHOCTH, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJICIIb, SIBJICHHE.

®dusuKa: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW/I, U30TOIbI, PaIMOAKTUBHOCTh, MOJICKYJIa, JJICKTPUUECKUI 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, r'a3, ((U3NYCCKUE BETUYMHBI, IUHUIIBI K3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/161, CoJTHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MEHEPAIIbI, TOPHBIE TIOPOBI, TOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJTHBIEC PECYPCHI.

9 KVIACC

BelecTBo U XUMHUecKasi peaxkuust

[Tepuoaunueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB Jl. M. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTU B U3MEHEHUU

CBOMCTB XUMHYECKHUX DJIEMEHTOB MEPBLIX TpéX NepruoaOB, KaJIWs, KaJIblIUA U UX COE€IUHEHHUI B COOTBETCTBHUU C ITOJOKEHUEM DJIEMEHTOB B Hepnonnqecxoﬁ

CUCTCMC U CTPOCHUCM HNX ATOMOB.

CTpOCHI/Ie BE€HOICCTBA: BUJbI XUMHYCCKOU CBS3HU. THIIBI KpUCTAJINIMICCKUX pGHIéTOK, 3aBUCHMOCTh CBOMCTB B€IICCTBA OT THUIIA KpHCT&J’IJ’IH‘-ICCKOfI

PEIIETKY U BUIA XUMUYECKOW CBSI3H.

KﬂaCCH(bHKaHHH U HOMCHKJIaTypa HCOPTraHUYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBa BCHICCTB, OTHOCAIIUXCA K Ppa3JIMYHbBIM KJacCaM

HEOPraHUYECKUX COCAUHEHUH, TEHETUYECKAsl CBSI3b HEOPIraHMYECKUX BEIIECTB.
Knaccudukanus XuMHUUeCKUX peakluii Mo pa3INyHbIM NPU3HaKaM (110 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEINIOBOMY 3P DEKTY,

[0 M3MEHEHUIO CTENeHeW OKHMCIEHUS XMMMYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U SHIOTEPMHYECKHE peakluu,

TCPMOXUMHNYCCKUC YPABHCHHU.



[TonsTHe O CKOpPOCTH XMMHYECKOH peakuuu. lloHsTHE 00 OOpaTUMBIX M HEOOpPATHMMBIX XMUMHYECKHX peaknusx. IIoHsATHE O TOMOTEHHBIX H
rereporeHHslx peakuusax. Ilonstue o karanuse. Ilomarne o xmmmyeckoMm paBHOBecHMHM. (DaKTOPBI, BIMSIONIME HA CKOPOCTh XMMHMYECKOM DPEAKLUHU H
II0JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOM peakiun. COCTaBlIeHHE YpaBHEHHIA
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI C HCIIOJIBb30BAHUEM METO/A 3JIEKTPOHHOr0 OanaHca.

Teopus 2NEKTPONUTUYECKON AUCCOLMALMH. DJIEKTPOJIUTEI U HEAIEKTPOIuThl. KaTHOHBI, aHHOHBI. MexaHu3M JUCCOLMAlUU BEUIECTB C Pa3IMYHbIMU
BUJAMU XUMUYecKo# cBs3u. Crenenp qucconnanu. CUIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu nonHoro obMeHa. YciioBUS IPOTEKAaHUS PEAKIM MOHHOrO OOMEHa, MOJHBIE UM COKpall€HHbIE MOHHBbIE ypaBHEHMs peakuuil. CBolicTBa
KHMCJIOT, OCHOBAHUH U COJIEN B CBETE MPEACTABIEHUHN 00 3JIEKTPOIUTHYECKOM Auccornanuy. KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O ruaponu3e comeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPHUCTAIJIMYECKUX PEIIETOK HEOPraHMYECKUX BEIEeCTB — METAUIOB U HEMEeTauloB (rpaduTa M ajMasa), CIOKHBIX
BEUIECTB (XJOpuAa HATpHUsi), HUCCIECJOBAHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEakIuu OT BO3ACHCTBMS pPA3JIMUYHBIX (PAKTOPOB, HCCIEIOBAHUE
AJEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLECCa TUCCOLMALINN KUCIIOT, IIeJIouel U cojieil (BO3MOKHO MCIIOJIb30BaHUE BUJIEO0 MAaTEPUAJIOB), IPOBEICHNE
OIBITOB, WJUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAaHUS peaklMii MOHHOro obMeHa (oOpa3oBaHME OCajKa, BbIIEJIEHUE ra3a, 00Opa3oBaHHE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPHl  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  peaKkUui (TopeHue, peakuu pPas3lIoKeHHs, COEIUHEHMs), pPAaCIO3HABaHUE
HEOPraHWYECKHUX BEIIECTB € TOMOIIBI KAYECTBEHHBIX PEAKIIMI HA HOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 33]1a4.

Hemerasibl M MX COeIUHEHUS

OOmast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHU okucieHus. CTpoeHue M (hu3MUecKHe CBOICTBa
MPOCTHIX BELIECTB — raJIoreHOB. XMMHUYECKUE CBOMCTBA Ha MpHUMEpe Xjopa (B3auMoJIeiiCTBHE ¢ MeTaljlaMM, HEMETaUlaMy, I1ei104aMu). XJI0pOBOAOPOI.
ConsiHas KMCIIOTa, XUMHYECKHE CBOMCTBA, MOJyYEHHE, TpUMEHeHne. JleficTBUE XJIOpa U XJIOPOBOJAOPOJAa Ha OPraHU3M 4YesloBeKa. BaxxHennme XJI0puasl 1
UX HaXOXIEHUE B IPUPOJE.

OO0mrast xapakrepucTika 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTeNeHU okucieHus. CTpoeHue u (Qpu3nuecKue

CBOMCTBa MMPOCTBIX BCIICCTB — KUCTIOPOAA U CCPBI. AJ'IJIOTpOHHBIe MOI(I/I(I)I/IKaI_II/II/I KHCJIOpOJa U CCPHI. XHUMHUYECKHE CBOMCTBA CCPHI. CCpOBOI[OpOI[, CTPOCHUC,



¢usnveckne U XUMU4eckne cBoiicTBa. OKCHIBI Cephbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3NYECKHEe M XMMUYECKHE CBOWCTBA
(obmue Kak mpeacTaBuUTeNsl Kilacca KUCIOT U crenuduyeckue). XuMUYecKre peakiuy, JiexKalue B OCHOBE MPOMBIIIJIEHHOTO CI0co0a MOJIy4eHUs CEepHOM
KucnoThl. [IpuMenenue cepHoii kKucioTsl. Conu cepHON KUCIOThI, KaUeCTBEHHAs peakius Ha cynb(aT-uoH. Haxoxnenue cepbl v €€ coelMHEHUN B IPUPO/IE.
XUMHUYECKOE 3arpsi3HEHHE OKpYXKAIoIIeH Cpeabl COSAMHEHHUSIMH Cepbl (KUCIOTHBIC JOXAW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mmas xapakrepucTuka 31eMeHTOB VA-rpyribl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTEIEHU OKHCIEHHUS. A30T, pacIpOoCTpaHEHUE B
npupoje, (u3nueckue W XUMHYecKue cBoicTBa. KpyroBopoT azoTa B mpupone. AMMHAK, ero (u3nuecKkue W XHUMHUYECKHE CBOMCTBa, MOIYy4YeHHE U
npuMeHerne. Com aMMOHUS, UX (pU3MYECKHe W XMMHUYECKUE CBOWCTBA, MpUMeHeHue. KauecTBeHHasi peakuus Ha MOHbI aMMOHHS. A30THast KHCIOTa, e
nojrydeHne, pU3n4ecKue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpPEJCTaBUTEINs Kiacca KUCIOT M crernuduueckue). Vcrmonbp30BaHe HUTPATOB U COJEH
aMMOHHUS B KayecTBe MHUHEpaJIbHBIX yIOOpeHHl. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpeibl COeAMHEHUSAMU a30Ta (KUCIOTHBIE O], 3arps3HEHHE
BO3/lyXa, MOYBBI U BOA0EMOB). Docdop, amnorponubie Moaudukanuu pocdopa, usndeckue n xumudeckue cpoictBa. Oxcun docdopa (V) u dpocdhopnas
KHCII0Ta, (PU3NYECKre U XUMHUECKUE CBOMCTBA, noyueHue. Mcrnonb3oBanue GocdaroB B KaueCcTBe MUHEPATBHBIX YI0OPEHUIA.

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUsT aTOMOB, XapaKTEPHbIE CTETICHH OKHUCICHHUS. YTIEpOJl, aJIOTPOITHBIC
MoJU(UKAIMH, paclIpoCTpaHeHHe B Ipupoje, Gprusnyeckue U XuMuueckue cBoiictBa. Ancopouus. Kpyrosopot yrineposa B npupozae. Okcuzbl yriepoaa, ux
bu3nuecKkue ¥ XMMHYECKHE CBOMCTBA, JCWCTBUE HA YKUBbIE OPTaHU3MBI, TOJYyYEHHE W MPUMEHEHHE. DKOJOTUYECKUE MPOOIEMbI, CBSI3aHHBIE C OKCHJIOM
yriaepona (IV), runoresa rimo0aibHOTO MOTEIJICHUS KIIMMAaTa, ITApHUKOBBIH 3 dekT. YroabHast KHCI0Ta U €€ COH, UX (PU3MUECKUEe U XMMHUYCCKIE CBOMCTBRA,
noJiyueHue u npuMmeHenue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEJUIMHE, POMBIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHWYECKUX BEHIECTBAX KaK O COCAUHEHHSIX yrieponaa (MeTaH, 3TaH, JTHIIEH, alleTUJIeH, STaHOJ, TJIHIIEPHH,
yKCycHast kuciota). [IpupoaHble HCTOYHUKN YIIIEBOAOPOJOB (Yrojb, MPUPOAHBIN ra3, HedTh), MPOAYKTHI UX NepepadoTku (O€H3MH), UX POJib B OBITY U
npoMbliieHHOCTH. [ToHsATHE 0 OMOJIOrHYecKr BaKHBIX BEIECTBAaX: XKHUpPax, OesKkax, YrieBoJax — U UX POJM B KU3HU ueroBeka. MaTepuanbHOE €IMHCTBO

OpPraHU4YCCKUX U HCOPTraHNUYCCKUX COE€IUHEHMH.



Kpemuuii, ero ¢usuueckue ¥ XMMHUYECKHE CBOWCTBA, MojydyeHue M mnpumenenue. CoenauHeHHss KpeMHHS B npupozae. OOmue mpeacraBieHusi 0o
okcuge kpemHus (IV) u kpemuueBoil kucinore. CHIMKAThl, UX HCIOJIb30BAHUE B OBITY, B NPOMBIIUICHHOCTH. BakHellne cTpouTelbHble MaTepUalbl:
KepaMHUKa, CTEKJIO, IIEMEHT, O€TOH, kes1e300eToH. IIpo0ieMbl 6e3011acHOr0 NCIOIb30BAHUS CTPOUTENILHBIX MaTEPUAJIOB B IOBCEIHEBHOMN JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB HEOPTaHMUECKUX BELIECTB, CBOMCTB COJIIHOM KHCIIOTHI, IIPOBEICHHE KAaYECTBEHHBIX PEaKIMil Ha XJIOPHI-UOHBI U HAOIIOACHNE
IIPU3HAKOB HX TMPOTEKAHUS, OIBITHI, OTpaxarolue (U3NYEeCKHMe U XUMHMUYECKHE CBOMCTBA TaJOr€HOB M UX COCIMHEHMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), O3HAKOMJIEHHE C oOpa3laMu XJIOpUIOB (TAJOr€HUI0B), O3HAKOMIIEHHME C oOpa3uamMu cepbl U €€ COeIMHEHHSIMU (BO3MOXKHO
UCIOJIb30BAaHUE BUIECOMATEPHUAIIOB), HAOJIIOAEHUE Ipolecca OOYIIMBaHMs caxapa IOJ JEHCTBHEM KOHUEHTPHUPOBAHHOM CEPHOM KHCIOTBI, M3y4EHUE
XMMHAYECKHX CBONCTB pa30aBICHHON CEPHOW KHCIOTHI, MPOBEACHNE KAaUEeCTBEHHOW pEaKIMU Ha Cylb(aT-HOH W HAONIOJIEHHE NMpU3HAKa €€ MPOTeKaHMS,
O3HAKOMJIEHUE ¢ (PU3NYECKHMHU CBOMCTBaMHU a30Ta, Gochopa U UX COEAUHEHUH (BO3MOYKHO HMCIIOJIb30BAaHHE BUIEOMATEPHAIIOB), 00pa3laMH a30THBIX U
dochopHbIX ynoOpeHui, nosyyeHue, cooupaHye, paco3HaBaHUe U U3y4YeHUE CBOICTB aMMMaKa, MPOBEJCHUE KaUeCTBEHHbIX PEAKLMi Ha MOH aMMOHUS U
dbochar-uoH W M3yYCHHE MPHU3HAKOB WX IMPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEIbIO (BO3MOXKHO WCIIOJH30BAHKE
BU/IEOMATEPHAJIOB), U3y4E€HHE MOJIENEH KPUCTAUINIECKUX PEIIETOK ajaMasa, rpadura, GpyniaepeHa, 03HAKOMICHHE € IIPOIECCOM aacOpOLUH PACTBOPEHHBIX
BEIIECTB AKTMBHPOBAHHBIM YIJIEM M YCTPOHCTBOM IMPOTHBOrasa, MOJIydYeHHE, COOMpaHUe, PAClOo3HaBaHWE M H3yuYeHHUE CBOMCTB YIVIEKUCIOIO rasa,
IIPOBE/IEHNE KAaYeCTBEHHBIX PEaKLMi Ha KapOOHAT M CHJIMKAT-MOHBI U M3y4YEHHE NMPHU3HAKOB MX NMPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKIHEH CHIMKATHON
MPOMBIINIJICHHOCTH, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/a4 I10 TCME «Baxxueimme HeMeTaIIbl U UX COCIUHCHU.

Metayibl M X COeIMHEHUS

OO011ast XapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKeHUs B [leproanueckoil cucteMe XMMUYECKHX 371eMEHTOB /.
N. Menneneesa u crpoerust aroMoB. CTpoeHue MeramuioB. Meramndeckas CBsI3b U METAUINYECKash KPUCTAJUIMUECKAs PEIIETKA. DIIEKTPOXUMUYECKUI Psijl
HanpspkeHud MetaioB. PuU3nUeckne M XUMHMUYECKHe cBOiicTBa MeramuioB. OOmue crnocoObl NoiaydeHus MeTamuioB. [IoHSATHE O KOPpO3MM METaUIOB,

OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyTYH, TIOPATIOMUHUM, OpOH3a) M UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.



[Ilenounble Metamel: nojioxkenue B Ilepuonnueckoi cucreme XxuMudeckux siaeMeHToB [[. M. MenzaeneeBa, CTpoOEeHUE UX aTOMOB, HAXOX/JICHUE B
npupoje. Puznyeckue U XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpusl U Kanus). OKCUAbl U TUIPOKCUIBI HATpHsl U Kanud. [IpuMeHeHne menouyHbIX METaljIoB
U UX COCIUHEHUN.

[IlenoyHO3eMENBHBIE METAJIBI MATHUM M KaJIbLMU: moJiokeHue B [lepuoauyeckoil cucremMe xumuueckux 3iemeHToB . M. Menneneesa, ctpoeHue
HUX aTOMOB, HaXOXJeHue B mnpupoje. OPuznueckue U XUMMUYECKUE CBOMCTBA MarHus W Kajblus. BaxxHeiime coequHEeHUs KablUs (OKCHJ, THIPOKCHUI,
comu). JKEcTKoCcTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B llepuogmueckoil cucrteme xumumyeckux snemeHToB J[. WM. MenneneeBa, crpoeHue aTtoma, HaxXxOXIEHUE B IMPHUPOJIE.
du3ndecKkue U XUMUYECKHE CBOMCTBA aIOMUHUS. AM(POTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B Ilepuomnueckoit cucreme xumuueckux siemeHToB . WM. MenpneneeBa, cTpoeHuMe aToma, HAXOXKJICHUE B IPHUPOJIE.
duznyeckue U XUMUYECKHe CBOMCTBA skene3a. Oxcuabl, rufpokcusl u comnu xkenesa (II) u sxenesa (I1I), ux coctas, cBOHCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C 00pasllaMH METAJIOB M CIUIABOB, WX (DM3MYECKUMU CBOWCTBAMH, HM3YUCHHE PE3YyJIbTaTOB KOPPO3UU METALUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUCOMATEPUATIOB), OCOOCHHOCTEN B3aWMOJICHCTBUS OKCHA KaJIBIMS U HATPUsI C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKON BOJBI, MPOIIECca TOPEHUS JKele3a B KUCIOpoJe (BO3MOXKHO HCIOIb30BAaHUE BUICOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha WMOHBI: MarHus, Kaublius, amoMuHus, 1uHka, xkeneza (II) u xenesa (III), menu (II), HaGmromeHne U omucaHHWe MPOIIECCOB
OKpalllMBaHUsl TUIAMEHH HWOHAMU HATpHUsA, Kajdusd U Kajblusi (BO3MOXKHO MCIOJB30BaHUE BHJICOMATEPHAIOB), HCCIETOBaHHE aM(OTEPHBIX CBOWMCTB
TUJPOKCH/IA ATTFOMUHMS U THAPOKCUIA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHenmme MeTaJlIbl M UX COCTMHEHUS.

XuMus M OKpyKamoumas cpeia

BemectBa u MaTepuansl B MOBCEAHEBHON JKM3HU UeIOBeKa. be3onacHoe HCIob30BaHKe BEIIECTB M XMMHUECKHUX peakiuil B ObITy. [lepBas momoirs
MPY XMMHYECKUX 0KOTAX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpysKarollell cpeabl (mpezenbHas AONMycTHUMas KoHUeHTpauus Beulects, nanee — IIJIK). Ponbp xumunm B pemienun
9KOJIOTHUECKUX TPOOIEM.

Xumuueckuii IKcnepumenm:



U3ydeHue o0pa3LoB MaTepUaJIOB (CTEKIIO, CILIaBbl METAJIJIOB, ITOJINMEPHBIE MAaTEPUAIIbI).

Mesicnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBS3€H MPU MU3yYECHUH XUMUU B 9 Kilacce OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUHN, TaK U MOHATUH, SBISIOMIUXCSA CUCTEMHBIMU IS OTJICIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYIHBINA (DAKT, THIIOTE3a, 3aKOH, TEOpUs, aHATN3, CUHTE3, KJIIACCU(DUKAIINS, IEPUOTUIHOCTh, HAOIIOICHUE,
9KCIIEPUMEHT, MOJICTIUPOBaHHE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MAaTEpUAIIbI.

®duszuka: Marepusi, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJa, JEKTPUUECKHUM 3aps]l, TPOBOTHUKH,
MOJTYTIPOBOTHUKH, TUAIIEKTPHUKH, (DOTORIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPHCTALTHIECKAs
peméTka, CruraBbl, PU3NICCKUE BEIIMYNHBI, €IMHULIBI H3MEPEHU S, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJIHIIE.

buonorus: porocunres, qpixanue, onochepa, skocucTeMa, MUHEPAIbHBIE YI00PEHUS, MUKPOIIEMEHTHI, MAKPO3JIEMEHTHI, TUTATENIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, IOJE3HBIE UCKOMIAEMbIe, TOILIIMBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

KoaunuyecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Bcero Kounrtpoabnbie | [IpakTuyeckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paspea 1. [lepBonauanbHble XuMu4eckne nousaTus (20 yacos)
11 Xumus — BakHast 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6nmoreka [IOK
NPaKTHYECKOH JICSITEIIbHOCTH YEJIOBEKa https://m.edsoo0.ru/7f41837c
1.2 BemectBa 1 XUMHYECKHE pEAKITUN 15 1 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
Paznen 2. BaxHeiilume npeacTaBuTe/ i Heopranudeckux Bemectn (30 yacoB)
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
2.2 Bomopon. [loHsTrHe 0 KHCITIOTaX U COMAX 8 1 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
2.3 Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUAX 6 1 1 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
2.4 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COEINHEHUN 11 1 1 bubmuoreka [JOK

https://m.edso0.ru/7f41837c

Pa3nea 3. Ilepuoguyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKH

cBsI3b. OKUCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peakiuu (15 yaco)

x 2j1emeHTOB JI. U. MenpaeneeBa. Ctpoenne atoMoB. XUMHYeCKast

3.1 [lepuonnueckuii 3akoH u [lepuonnueckas 7 bubnmnoreka [JOK
crcTeMa XuMHuueckux anementoB Jl. M. Menene- https://m.edsoo.ru/7f41837c
eBa. CTpoeHme aroma
3.2 Xumuueckas cBsa3b. OKUCIUTETHHO- 10 1 bubmuotexa [JOK
BOCCTAaHOBUTEJIbHBIC PEAKIINH https://m.edsoo.ru/7f41837c
OO11ee KOJIMYECTBO YaCOB IO IPOTrpaMMe 68 4 6




9 KVIACC

Ne i/t

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMBbI

KomngecTBo yacos

DnekTpoHHbIEe (IU(PPOBEIE)

Bcero Konrtponbnsle | IIpaktuyeckue o0pa3oBaTeNnbHbIE PECyPCHI
paboThl paboTHI
Pa3ned 1. BemecTBo M XMMH4YecKHe peaKkuu
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUH OCHOBHBIX 5 1 bubmuorexa [JOK
paszienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOJIMTUYECKAS] AUCCOIUALINSA. XUMUUECKUE 8 1 1 bu6mmoreka [JOK
peaKiMy B pacTBOpax https://m.edsoo.ru/7f41a636
Pa3nes 2. HemeTa/sibl M X COeIMHEHHS
2.1 OO01mas xapakTepuCcTHKa XUMUYECKIX HIIEMEHTOB 4 1 bubnunoreka [JOK
VIA-rpynmsl. ["anoresst https://m.edsoo0.ru/7f41a636
2.2 OO01as XxapakTepuCcTUKa XUMUYECKIX JIIEMEHTOB 6 bubnunoreka [JOK
VIA-rpynmel. Cepa u €€ coeIMHeHUS https://m.edsoo0.ru/7f41a636
2.3 OO01as xapakTepuCcTHKa XUMUYECKIX JIEMEHTOB 7 1 bubnunoreka [JOK
VA-rpynmsl. A3ot, docdop U X CoeaMHEHHUS https://m.edsoo0.ru/7f41a636
2.4 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 8 1 2 bub6nuorexa [IOK
IVA-rpynmsl. Yriepon u KpeMHUH U UX https://m.edsoo.ru/7f41a636
COCTMHEHUS
Pa3nes 3. MeTa/liibl M HX COeAMHEHUS
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 bu6mmoreka [JOK
https://m.edso0.ru/7f41a636
3.2 Baxnetimme MeTautbl U UX COCTUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Pasnen 4. Xumus u okpyxaionias cpeaa
4.1 BemiectBa 1 Matepuansl B )KM3HU YeJIOBEKA 6 bu6nmoreka [JOK
https://m.edso0.ru/7f41a636
OO11ee KOJIMYECTBO YaCOB IO IPOTrpaMMe 68 4 7




YYEBHO-METOINYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
1. Xumus. 8 kiacc: yueb. mis odmeoopazoBarenbHbix yupexacanii / O.C. ['abpuensH. - 3-e usn., crpeorut. - M.: JIpoda, 2022. - 286 c.

2. Xwumwms. 9 kmace: yue0. st oomeodpazoBaTenbHbix yupexaenuit / O.C. ['abpuensH. - 3-¢ uza., crpeorurr. - M.: Jlpoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

1. 'abpuensa O. C., BockoOoiinnkosa H. I1., SlurykoBa A. B. HactonpHast kaura yuutens. Xumus. 8 ki1.: Meroauueckoe nocobue. - M.: JIpoda, 2021.

2. I'abpuensa O. C., SmykoBa A. B. Terpaap 1i1st 1a00paTOpHBIX OMBITOB M MpakTHueckux padot. § xi. K yuebnuky O. C. 'abpuensna «Xumus. § Kiaccey.
M.: Ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 8 knacc / O. C. I'abpuensn. — M.: [poda, 2021. — 109.

4. T'abpuensn, O. C. Meronnyeckoe nmocodue k yueouuky O. C. I'abpuensaa «Xumusi». 9 kiacc / O. C. IN'abpuensta. — M.: Jlpoda, 2021. — 108.

5. Xumus: Texnonornueckue kaptol K yaeOnuky O. C. I'abpuensna «Xumus. 8 kimacey»: meroaudeckoe nocodue / JI. M. Acanoa. — M.: JIpoda, 2020

6. Xumus: TexHonornueckue kaptol K yaeOHuky O. C. ['abpuensna «Xumus. 9 knacey: meroauueckoe nocodue / JI. . Acanoa. — M.: [Ipoda, 2018

7. Xumus. 8 ki1.: KonTposnbHble u mpoBepouHble paboThl k yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C. I'abpuenss, I1. H. bepeskun, A. A. Ymakosa u

ap. - M.: Jlpoda, 2022. nanusie

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru 'azeta «XuMus» U CalT 1T yauTelns «5 uay Ha yPOK XHUMHUH»

http://him.1september.ru Exunas xomnekmus [{IOP: [IpenMerHast KommeKust « X UMHsI

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIE SKCTIEpUMEHTHI: XuMus. Komteknus Poccuiickoro o61ieo0pa3oBaTeibHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukdepoBoii



http://www alhimik.ru Bcepoccuiickas onumMimasa mKoIbHUKOB 0 XUMHUH

http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIN YICOHUK SISl CPEHEHN IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBbI XUMHUHU: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpbITHIIA KOJUTSIK: XUMHUS

http://www.chemistry.ru /lucTannmonHast OTUMIINA/IA IO XUMHH: TEICKOMMYHUKAIIMOHHBIA 00pa30BaTeNbHBIN MPOCKT
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