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-COJIep)KaHHE;
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PaGouas mporpamma paccMoTpeHa Ha 3aceJaHUU METOJINYECKOro 0ObEAMHEHHUS M COTJIacOBaHa C 3aMECTUTEJIEM AMPEKTOpa MO METOANYECKOi paboTe
HOY COI «I enmnocy.
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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsI COCTaBlieHA Ha OCHOBE TpeOOBaHUUN K pe3yjibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaresbHON TPOrpaMMbl OCHOBHOT'O 00111ero oopa3oBanus, npeacrabieHHbIXx B PI'OC OO0, a takxe Ha OCHOBE (eaepabHON pabodeil porpaMmMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MPEToIaBaHus yuieOHOro peaMeTa « XUMEs» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoii @eneparu.

[TporpamMa o XuMMuU AAET MpeICTaBICHUE O LEJIX, O0ImIel cTpareruu 00y4eHHsI, BOCIIUTAHUS U Pa3BUTUS 00yJarOIIUXCs CPEACTBAMU y4eOHOTO
IpeMeTa, yCTaHaBIMBAET 00s3aTeIbHOE MPEIMETHOE COepKAHKE, ITPeIyCMaTPUBAET paclpeielieHUE ero Mo KjiaccaM U CTPYKTypUPOBaHUE IO pasjieiaM U
TeMaM NPOrpaMMbl MO XHMHH, OINPEAENSeT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKHU COJEpHKaHUS, PEKOMEHIYEMYIO IOCJEI0BATEIbHOCTD
W3YyYEHHS] XMMUHU C Y9ETOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH, JIOTHMKH y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydJaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH IIPEAMETA JIJIsl peain3aiui TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHON MPOTrpaMMBbl HAa YPOBHE OCHOBHOTO
obmiero o0Opa3oBaHMs, a TaKKe TpeOOBaHWUN K pe3yibTaraM OOy4YeHHs XMMHM HAa YPOBHE LieJell M3ydeHHus IpelMeTa M OCHOBHBIX BHJIOB yueOHO-
M03HABATEIBHOM EATEILHOCTH 00YUaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHUE XUMHH CIY’)KUT OCHOBOW it (POPMHPOBAHUS MHPOBO33PEHHsI O0yYaroIIerocsi, €ro MpeACTaBICHHN O MaTepHabHOM EIWHCTBE MHpA,
BOXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTaBICHHS O B3aUMOIIPEBPAIICHUSIX YHEPIHU U 00 SBOJIIONMHU BEIIECTB B MPUPOJE, O MYyTAX pEIlCHUs
ro0aNbHBIX MPOOJEeM YCTOHYMBOTO pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTUUECKOM, MHUIIEBOM M HKOJOTHMUECKOW Oe30MacHOCTH, MpodiieM
3/paBOOXPAHEHMUS.

N3ydenune xumun:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEN Il caMOpa3BUTHS U (POPMUPOBAHUSI KYJIbTYPBI TMUHOCTH, €€ 001Iel U PyHKIIMOHAIbHON T'PAaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAaHUE MBIIIICHUS U TBOPYECKUX CIOCOOHOCTEH 0OydarolIMXcCsi, HABBIKOB MX CaMOCTOSATENIbLHOM yueOHOH JeATeNbHOCTH,
HKCHEPUMEHTAIbHBIX U UCCIIE0BATEILCKUX YMEHUH, HEOOXOJMMbIX KaK B TOBCEAHEBHOM KU3HU, TaK U B IPO(PECCUOHATILHOMN 1EATEIbHOCTH;

3HAKOMHUT €O CleUu(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO B3IJVIsIa HAa €AMHCTBO TNMPHUPOABI U UYEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TaNloM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroLuXCs;

CocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHMS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K HPUPOJE, K YelOBEKY, BHOCHT CBOM BKJIaJ B

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



JlaHHble HampaBieHUsI B OOy4YEHUM XMMHUU OOECHEUMBAIOTCS CHENM(PUKON conepkaHus y4eOHOro MpeaMeTa, KOTOPBIM SBISAETCS IMeAarorHuecKu
aJlalTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHH Ha ONPEEeIEHHOM 3Tane e€ pa3BUTHS.

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

CtpykTypa colepKaHHs MPOrpaMMbl 110 XUMHHM C(OPMHPOBAHA HA OCHOBE CHUCTEMHOTrO Mmoaxoaa K e€¢ miydeHuro. CopepikaHUE CKIIAAbIBACTCS M3
CHCTEMbl IIOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI MOHATHH O XUMHUYecKol peakuuu. O0e 3TU cUCTeMBbl CTPYKTYPHO OpPraHM30BaHbI 110
IIPUHLIMITY [10CJIEIOBATEIBHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOIO YPOBHSL:

— ATOMHO-MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA

[Tepuonnueckoro 3akona . . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

Y4€HUA O CTPOCHUHU aTOMA U XUMHUUYECKOU CBA3H,

IPEJCTaBICHUN 00 3JEKTPOJUTHUECKON AUCCOLUAIIMU BEIIECTB B paCTBOPAX.
Teopernueckrue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE 3MIMPUYECKH IOJYUYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEA0BATEIbHO OT
OJTHOTO YPOBHS K JPyroMy, BBINOJHSS (YHKIUH OOBSICHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH MPAKTUUYECKOTO MPUMEHEHHS H
MIOJIy4YEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpamMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUECKONW COCTABIAIONIEH HAYYHOM KapTHHBI MUpa B JOTHKE
€€ CHCTEMHOM NPUPOJIbI, IEHHOCTHOIO OTHOLIEHHUS K HAyYHOMY 3HAHMIO M METOJaM II03HAHMS B Hayke. M3ydyeHne XMMHUHM ITPOUCXOAMT C IPHUBJICYECHUEM
3HAHUU U3 paHee N3YUYEHHBIX yUeOHbIX npeamMeToB: «Oxpyxaromuii Mup», «buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kiiacey.

[Tpy u3y4eHnn XMMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOH HAayKH KakK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOM
JeITeIbHOCTH YeJIOBeKa U KaK OHOI0 U3 KOMIOHEHTOB MUPOBOW KYJIbTYphl. 3a/1a4a y4eOHOIro MpeIMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI X UMHUYECKUX
3HAaHUN — BaKHEHIINX (HAaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOI0 XapaKTepa, s3blka HayKH,
B MPUOOLIEHUH K HayYHbIM METOJaM MO3HAHUS NPU U3yYEHHH BEIIECTB M XMMUYECKUX PEaKIHii, B GOPMUPOBAHUN U PA3BUTHUU MMO3HABATEIbHBIX YMEHUN U
UX NPUMEHEHUU B y4eOHO-TIO3HABATENbHOW M yueOHO-MCCIIE0BATENbCKON NesTeTbHOCTH, OCBOGHUN MpaBWJl 0€30IMacHOT0 OOpalleHHs C BELIECTBAMHU B

IMOBCEAHEBHOM JKU3HU.



[Tpu n3yyeHnn XMMUU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs BaXKHOE 3HAYCHHE IPUOOPEITH TaKue eI , KaK:

— ¢hopMUpOBaHNE UHTEIUIEKTYAIIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY NMPUHSATHIO PEIICHUI,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM KHU3HU;

— HaIlpaBJICHHOCTh OOyYEHHMsS Ha CHUCTEMAaTHUYECKOE MPHOOINEHHE OO0Yy4aroIuXcs K CaMOCTOSTEIbHON I03HABATEIbHON JESTEIbHOCTH, HAyYHBIM
METOAaM MO3HAHUs, (POPMUPYIOLIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecrnieueHue yClIOBUM, CIOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYAIOUIMMUCS OIbITa Pa3HOOOpPA3HON IEsTeNbHOCTH, MO3HAHUS U CaMOIO3HAHMUSA,
KITFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIIHI ), IMEIOIINUX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3JINYHBIX BHIOB ACSITEILHOCTH;

— ¢opmupoBanue o0mEeH (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAyYHOHW TPAMOTHOCTH, B TOM YHCJIE yMEHUH OOBSCHATh W OLEHHUBATH SIBJICHHUS
OKpY>KaIOILIEr0 MHMpA, UCIOJb3YSl 3HAHUS U OIBIT, [IOJIYYEHHbIE IPU U3YUYEHUU XUMHH, IPUMEHATh UX MPU PELIEHUU IPOOJIEM B MOBCEIHEBHOW JKU3HU U
TPYIOBOU JESITENbHOCTH;

— ¢opMupoBaHrue y 0OYyYarOIIMUXCS TYMAHHUCTUYECKUX OTHOIIEHUH, MOHMMAaHMS LIEHHOCTH XMUMHUYECKHUX 3HAHUM IS BBIPAOOTKU HKOJIOTUYECKU
11€J1ecO00Pa3HOr0 TIOBEJCHUS B OBITY M TPYAOBOU JACSITEIHHOCTH B IENISIX COXPAHEHHSI CBOETO 3/I0POBBSI U OKPYKAIOIIEH IPUPOIHON CPEIIbI;

— pa3BUTHE MOTHUBALMM K OOYyYEHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIMTAHMIO Ha OCHOBE YCBOEHHs OOLIEUEIOBEYECKUX LIEHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAIIPABICHHOCTH AaJbHENUIIEro 00yueHus..



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O TPEJMETA XUMUHU

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MPOTPAMMBI OCHOBHOTO OOIIETr0 00pa3oBaHMs JIOCTUTAIOTCS B X0J€ OOY4YEHHs XMMHU B €IUHCTBE Y4eOHOH M
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHUCKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
IPUHATHIMU B OOILIECTBE IPABUIAMU U HOPMaMHU MOBEIEHUS U CIOCOOCTBYIOT IIPOLEcCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLMATIM3ALMU 00yYarOIIHUXCSL.

JIMYyHOCTHBIE PE3YNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATbCS CHUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpHEHTalUil U
pacUIMpPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HayYHOMY HACJIEAMIO, [IOHUMaHU 3HAYCHMs] XUMUYECKOW HAyKU B
KHM3HU COBPEMEHHOI0 001ecTBa, CIOCOOHOCTH BJaJleTh JOCTOBEPHON MH(pOpMaLUeil 0 MepeioBbIX TOCTUKEHUAX U OTKPBITUSX MUPOBOI U OT€YECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IIPEACTABICHUS O COLUAJIbHBIX HOPMAax W IPABWIAX MEXIMYHOCTHBIX OTHOLICHMH B KOJUIEKTMBE, KOMMYHMKATHBHOW KOMIICTCHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, yueOHOMCCIe10BaTeIbCKON, TBOPUECKON M IPYTHUX BUJIAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM /1€ TENTbHOCTH
IIpU  BBINOJHEHUU YYeOHBIX, IO3HABATEJbHBIX 3a/lad, BBINOJHEHWH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX IPOEKTOB, CTPEMIIEHHS K
B3alMOITIOHUMAHMIO U B3aUMOIIOMOIIIM B MPOIIECCE 3TOM yueOHOMN /1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHUE U MOCTYIIKM CBOMX TOBAapHUILEH ¢
MMO3ULIMYA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE IPEACTABICHUS O BEUIECTBE M XUMHUYECKOW PEAKIUH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U
COCTABJISIIOLINE OCHOBY JUIsl MOHMMAHMS CYHUIHOCTM HAY4YHOM KapTHUHBI MHUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS IMPHUPODI,

B3aMMOCBA34X YCJIOBCKA C HpPIpO,Z[HOfI CpCIlOfI, 0 POJIM XMUMHHU B TTIO3HAHWUU 3TUX 3aKOHOMepHOCTeﬁ;



MI03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyY€HHE HOBBIX 3HAHMUU MO XUMHUH, HEOOXOIUMBIE Il OOBSACHEHHS HAONIOAeMbIX MPOILIECCOB M
SBJICHUH, MO3HABaTEIbHOM, MH(GOPMALIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM 4YHCJIE HaBBIKOB CaMOCTOSATENBbHOH pabOThl C y4eOHBIMHM TEKCTAMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYeHHWIO M IO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHMIO, MPOCKTHOH M HCCIIEAOBATEIBCKOM
NEeSITEIbBHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4€HHUsI B JaIbHENUILIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBb:

OCO3HAHME IIEHHOCTHU JKU3HHU, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0pOBBIN 00pa3 KU3HU, OCO3HAHHUE TOCIEICTBUNA U
HETPUSATHE BPEIHBIX NPUBBIUEK (YIIOTPEOICHHS aJIKOTOJISA, HAPKOTUKOB, KYpEHHs ), HEOOXOJMMOCTH COOJIIOICHHS TPaBUIJI 0€30IaCHOCTH TPU OOpaIleHuu ¢
XMMHUYECKUMHU BELIECTBAMU B ObITY U peaibHOM KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpeC K MPAKTUYECKOMY M3YYEHHUIO Ipodeccuil U TpyAa pa3iiMyHOIro poja, yBak€HHE K TPYAy M pe3ysibTaTaM TPYIOBOH AEATENbHOCTH, B TOM
YlCJie HA OCHOBE NMPUMEHEHUS PEIMETHBIX 3HAaHUHN MO XMMHH, OCO3HAHHBIN BBIOOp MHAMBHUAYAJIbHON TPAaeKTOPUU MPOJOLKEHUSI 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX WHTEPECOB M CITIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHOW NPOoPeCcCHOHATBHON NeSTETbHOCTH U Pa3BUTHS
HEOO0XO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B MPO(ECCUOHATILHOMN Cpejie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKU 11€1eco00pa3HOe OTHOLIEHHE K NPUPOJEe KaK HCTOYHUKY KM3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHMS, IOHUMAHUE LIEHHOCTH
3/10pOBOr0 U Oe30MmacHoro o0pas3a *H3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (PM3MYECKOMY U NCUXUYECKOMY 3/I0POBBIO, OCO3HAHME 11€HHOCTU
co0JII0ICHHS ITPaBUII 0€3011aCHOTO MOBEACHMS ITPU PadOTE C BEIIECTBAMHU, A TAK)KE B CUTYAIUAX, YIPOXKAIOUINX 3A0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH MPUMEHSTh 3HaHMS, MOJydaeMble NPU W3YYEHUM XUMUH, JUIS PELIeHUs 3a]lad, CBA3aHHBIX C OKPY)KaIoLIeW MPUPOAHON cpenoi, s
MOBBILIEHUS YPOBHS 3KOJOTUYECKON KYJIbTYphl, 0OCO3HAHUS II100aIBHOI0 XapaKkTepa dKOJOTHUYECKUX MPoOIeM U MyTel UX peuieHus MOCPeJCTBOM METOOB

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



METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX PE3yJIbTaTOB BBIJACISIOT 3HAYUMbIC I (DOPMUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHS,
MPUHIUII, TUIOTe3a, (aKT, CHCTEMa, MPOLECC, SKCIEPUMEHT M JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeAMeTax |
MO3BOJISIIOT Ha OCHOBE 3HAHMW W3 3TUX MPEAMETOB (OPMHUPOBATH IMPEICTABICHHE O IEIOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpCAJbHBIC y4eOHBIC
neiicTBusl  (TO3HABaTeNbHbIC, KOMMYHHMKATHUBHBIC, DPETYISATUBHBIE), KOTOpble o0ecrneynBaoT (OpMHUpPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATEITLHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIE 1eCTBUSA

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
XapaKTepHble MPU3HAKK, YCTAHABIMBATh B3aMMOCBS3b C JPYTHMMH MOHSTHUSMM), UCIOJIB30BATh MOHATHUS JUIsI OOBSCHEHUS OTHIEIbHBIX (DAaKTOB U SIBICHHIA,
BBIOMpATh OCHOBAHMSI U KPUTEPHUH JUIS KIACCH(PHUKAIUU XUMUYECKHX BEIIECTB M XUMHUYECKHX pPEaKlUid, YCTaHABJIUBATh MPUUYUHHO-CIIECJCTBECHHBIC CBS3U
MG)K[[y O6’I)€KT8,MI/I I/I3y‘ICHI/I$I, CTpOI/ITI) JIOTUYCCKUC paccyx(z{eHm{ (I/IHIIyKTI/IBHI)IG, I[C[[}IKTI/IBHI)IG, 10 aHaJIOFI/II/I), J€JIaTh BBIBOAbBI U 3aKJIIOUYCHU S,

YMGHI/IG HpI/IMeHﬂTI) B HpOH@CC@ IIO3HAHUA ITOHATHUSA (HpeIlMeTHI)Ie nu MeTaHpeIIMeTHI)IG), CHUMBOJIMYCCKHUC (3HaKOBI>Ie) MOJICIIN, chomﬁyeMme B
XUMHH, TPE0OPa30BHIBATh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJIETIbHBIC TPEJCTABICHUS — XUMHUYECKHI 3HaK (CHUMBOII DJIEMEHTA), XUMHUecKas (hopMyna u
ypaBHEHHE XUMHUYECKOW peaklMu — TpU peUIeHHH Yy4eOHO-TIO3HABaTeNbHBIX 3aJad, C Y4YETOM OSTUX MOJEIBHBIX MPEICTaBICHUM BBISBIATH U
XapaKTepI/ISOBaTI) CyHIeCTBeHHBIG HpI/ISHaKI/I szqaeMr,Ix O6T)CKTOB — XUMHUYCCKUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, BBISABJISITH 06HII/I€ 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 UCIOIB30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)Ke B Ka4eCTBE OCHOBHI JUIsl (DOPMHUPOBAHUS TUIOTE3bI 110
HpOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX Cy>K)1€HPII71;

npuoOpeTeHne OmbiTa MO TUIAHUPOBAHUIO, OPTAHM3AIMK W MPOBEJACHUIO YUYEHWUYECKHX JKCIIEPUMEHTOB, YMEHHE HAOIOAaTh 3a XOJOM IpoIliecca,
CaMOCTOSITENTLHO TPOTHO3UPOBATH €ro Ppe3ynbTar, (HopMymHpoBaTh OOOOIIEHHS W BBIBOJLI MO pe3ylbTaTaM MPOBEAEHHOTO OMBITA, HCCIEIOBAHMS,

COCTaBJISATh OTYET O MPOJIETaHHON padoTe.



Pabora ¢ unopmanmeii:

yYMEHHE BBIOMpPATh, AHAIU3UPOBATH U HHTEPIPETUPOBATh HMHPOPMAIMIO PA3NIMYHBIX BUIOB U (POPM MpeACTaBICHUS, MOTYy4aeMyl M3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJIsIpHAs JUTEpaTypa XUMHYECKOrO COJEp)KaHMsl, CIpaBOuYHbIe MocoOus, pecypcbl HHTepHeTa), KPUTHYECKU OICHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHUE TPUMEHSATh PA3IUYHBIE METOJbl M 3alpochl NMPH TOUCKE W OTOOpe MH(POPMAIMU M COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST y4eOHBIX U I[I03HABATENbHBIX 3a7ad OMNpeNeiEHHOro THIla, MPUOOpEeTeHHuEe OmbiTa B O0JACTH HCIOJNIb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIAJCHHE KyJIbTypOM AaKTUBHOTO HCIHOJIB30BAaHUS PA3TUYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BHIOUPAThH
ONTUMANIbHYIO (hOpMY TpEICTaBICHUS WH(POPMAUK M WIUTIOCTPUPOBATH peIlacMble 3a/Ja4l HECIOKHBIMUA CXEMaMH, AHarpaMMaMH, JAPYTrHMU (opMamu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIIOIb30BaTh U aHAIM3UPOBATH B IpOIECCe YUYEOHON M MCCIEeN0BATEIBCKON NIEATEIbHOCTH WH(GOPMAILIUMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH NPUPOIHON CPEIbI.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1eHCTBHUSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XOA€ AWanora W (WiIM) TUCKYCCHHM) IO CYIIECTBY OOCYKIaeMoil Tembl, (OPMYIMPOBATH CBOM MPEIIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEI0OKEHHON 3a]a4n;

YMEHMSI TPEICTAaBJIATH IOJYYEHHBIE PE3YJIBTAThl MO3HABATEIBHOW JAEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALHNIO
pPEe3yIbTATOB BBINMOJTHEHUS XUMHUYECKOTO KCIIEpUMEHTa (JJTaOOpaTOPHOTO OMBITA, JTa0OPaTOPHOM pabOTHl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

YMEHHUSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENbHOW W HCCIENOBATEIbCKONW JESATEIbHOCTH MpPU PELIeHUN
BO3HHUKAIOMIUX MpoOJIeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COTJacoBaHMs MO3ULMHA (00CyXJIeHHs, OOMEH MHEHUSIMH, «MO3TOBbI€ MITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHre KPUTEPUEB 110 OLIEHKE KauyecTBa BBIITOJIHEHHOM paboThI U ApyTHUE).

PerynsiTuBHbIe yHUBEPCAJIbHbIC Y4eOHbIE 1eHiCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPEIENATh eI AEATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH 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 3a/laHU ¢ y4E€TOM IOJyYeHHsS HOBBIX 3HAaHMHA 00 H3ydaeMbIX OOBEKTaX —
BEUIECTBAX M PEAKLMAX, OLEHUBATh COOTBETCTBHE IIOJIyYEHHOTO pe3ysbTaTa 3asBJICHHOM LEJIM, YMEHHME HCIOJIBb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,

npeajaracMbI€ B YCIIOBUU SaﬂaHHﬁ.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTENbHOIO COJIEP’KaHUs, YCTAaHOBIEHHOTO NaHHOW (enepanpHO pabouell mporpaMMmoii,
BBIICTISIIOT: OCBOCHHbIE OOY4YalOIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS M CIOCOObI JCUCTBUM, creruduyeckue Ais MpeaMeTHOW oOmactu «XUMHs), BUIBI
NESATEIILHOCTH I10 IMOJTYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMECHEHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CHTYAITHSIX.

K koHIry 00y4eHust B 8 Kj1acce nmpeAMETHBIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHUIA:

> pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TIOHSATHUH: aTOM, MOJIEKYJa, XUMUYECKUU HIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE

BEIIECTBO, CMECh (OJIHOPOAHAS U HEOAHOPOJHAs), BAJICHTHOCTh, OTHOCUTEIIbHAsI aTOMHAs U MOJEKYJspHas Macca, KOJUYECTBO BEIECTBA, MOJb,

MOJISIpHAs Macca, MaccoBas JOJisi XUMHYECKOTO DJIEMEHTa B COCIMHEHHHM, MOJSPHBIA OOBEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,

ANEKTPOOTPHUIATEIILHOCTh, CTECIICHb OKHUCIICHUS, XUMUYCCKas peaknus, KiacCH(PHUKAIUs peakIvii: peakiiu COCAMHCHHS, PEAKINH Pa3JI0KCHUS,

peaKiuu 3aMenieHus], peakliud 0OMeHa, PK30- U IHAOTEPMUYECKUE PEAKIINH, TEIJIOBON AP(PEKT peakiuu, siApo aroma, dJIEKTPOHHBIN o atoma,

aTOMHasi OpOUTallb, paauyc aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAST U HETONSIpHAs KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOD,

MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsE KOHIICHTPAIIKs) B PaCTBOPE;

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

> UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX peaKIuii;

> OTpEeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETMHEHUSX, CTEIIEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,

MIPUHA/JICKHOCTh BEIIECTB K OIpenelEHHOMY Kiaccy CoeIuHeHuN mno QopmynaMm, BUA XHMHUYECKOM CBsI3W (KOBaJEHTHas W HOHHAs) B

HCOPTraHNYCCKUX COCANHCHUSX



> packpsiBaTh cMbich Ilepuonnueckoro 3akona [[. WM. MenzaeneeBa: I€MOHCTPUPOBATh IMOHMMAHUE IEPHOIAYECKON 3aBUCHUMOCTH
CBOMCTB XMMMYECKHUX JJIEMEHTOB OT MX NOJIOKEeHHUs B llepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsS] MacChl BELIECTB, MOCTOSHCTBA 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 TEPUOMBI, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMCIOTCS B
tabnuue «llepuoauyeckas cucremMa XxuMmuueckux 3neMeHToB /. V. MenaeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apA[ sApa, 00IlIee YHCIIO0 ANEKTPOHOB U paclpeiesieHne UX MO SJIEKTPOHHBIM CIIOSIM);

> KJIACCHU(PUITUPOBATH XMMHUECKHE dJICMECHTHI, HCOPTAaHWYECKUE BEIIECTBA, XUMUYCCKUE PEAKITUH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEaKIuy BEIIECTB, M0 TEIIOBOMY YD (DEKTY);

> XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3MYHBIX KJIACCOB, MOATBEP)KJas OMUCAHHE MpUMEpaMH
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMA;

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

> BBIUHCIISTH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa Mo (opmyie
COEIMHEHMSI, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;

> MPUMEHSATH OCHOBHBIE OIEpPAlMM MBICTUTEIHHON JESITEIIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHUE, 000OIIEeHHE, CHCTeMaTH3allHIo,
KJIaCCU(PUKAIIMIO, BBISIBJICHUE TTPUYUHHO-CIICICTBEHHBIX CBSI3€U — ISl U3yUEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbBIC
METO/IbI IO3HAHUS — Ha0JII0IeHNe, H3MEPEHNE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

> CleIoBaTh MpaBUJIaM MOJb30BAHUS XUMUYECKOW TMOCYAONW U JIabopaTOpHBIM OOOpYAOBAaHHMEM, a TaKKe MpaBWiaM oOOpalleHus C
BEIIIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYCHHUIO W COOMPAHUIO Ta3000pa3HbIX
BelIeCTB (BOAOPOJA M KHUCIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNpEAEIEHHOW MacCOBOM J0jei pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBATh U
MIPOBOANTh XMMHYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIENOYEH W KUCIOT C MOMOIIBI0 WHAMKATOPOB (JIakMyc, QeHoI(TalIeuH,

METHJIOPAHXK U IPYTHE).



K koH1y o0ydenus B 9 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

> pacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IIOHSATHUNA: XUMUYECKHWA 3JIEMEHT, aToOM, MOJEKyJla, MOH, KaTUOH, aHHOH, MPOCTOE
BEILIECTBO, CJIOKHOE BEUIECTBO, BAJCHTHOCTb, 3JEKTPOOTPUIIATEIbHOCTD, CTEIICHb OKUCICHUS, XUMHUECKash PeaKlrs, XUMUYECKasl CBSI3b, TEIJIOBOM
3¢ (deKT peakiuu, MOJb, MOJIIPHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOITUTHICCKAST JUCCOIHAITHS, PEAKIIMM HOHHOTO 0OMeHa,
KaTajau3aTop, XMMHYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU, OKUCIUTEIb,
BOCCTAaHOBUTENIb, OKHCIIEHHE M BOCCTAHOBJICHHME, aJUIOTPOMUs, aM(OTEpPHOCTh, XMUMHYECKas CBS3b (KOBAJICHTHAs, HMOHHAs, MeETaJJIM4ecKas),

KpHUCTAJUIMYECKAs PEIIETKA, KOPPO3Usl METAIJIOB, CIIABBI, CKOPOCTh XUMUYECKON pPEeaKLUH, IPeAebHO aonyctumas konueHrpanus [1/IK Bemecta;

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

> UCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIeHUs (JOPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUi;

> ONPEAENATh BAJCHTHOCTh U CTEIEHb OKUCIEHUS XUMHUUYECKHX 3JIEMEHTOB B COCIMHEHHUSX PA3JUYHOTO COCTaBa, MPUHAJIEHKHOCTH

BEIIECTB K OMPEAeIIEHHOMY KJIACCY COSIMHEHHH 10 (hopMysIaM, BHJI XUMHUYECKOW CBS3H (KOBaJICHTHAs, HOHHAsI, METATMUECKAs) B HEOPTaHMUECKUX
COEMHEHUSX, 3apsa/] MOHA 10 XUMHUYECKOH (opMyIie, XapakTep Cpe/ibl B BOAHBIX PACTBOpaxX HEOPraHMYECKUX COEAMHEHUH, THI KPUCTAUINYECKOH
PEIIETKY KOHKPETHOT'O BEILIECTBA;

> packpsiBath cMbici [lepuonnueckoro 3akona JI. . MenneneeBa u AeMOHCTpUPOBATh €r0 IOHUMaHUE: ONMMCHIBATh U XapaKTepU30BaTh
tabnnunyto gopmy Ilepuonnyeckoil cucTeMbl XMMUYECKHX 3JEMEHTOB: pa3iMuyaTh MOHATUS «TJaBHas noiarpynmna (A-rpynmna)» U «11odoyHas
noxarpynna (b-rpynmna)», mMansle U OONbIINE MEPUObI, COOTHOCUTh O0O3HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOJUUECKON TaliHile, ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHUMHMUYECKHX 3JIEMEHTOB (COCTaB W 3aps] f1pa, oOllee 4YMUCIO 3JIEKTPOHOB M pacHpeiesieHHe HX IO
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB M MX COEAMHEHUH B IMpejaesaX MaybIX MEepHoI0B U
TJIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

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

pCaKknuu BCUICCTB, 110 TCINIOBOMY S(I)(I)CKTY, 110 U3MEHEHUIO CTEeTICHEH OKHUCICHUS XUMHUYECKUX 3HCMCHTOB);



> XapakTepu30BaTh (OMHMCHIBATh) OOIIME M CIEHU(PUUECKUE XMMHUYECKHE CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAS
OIMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIAM;
> COCTaBJIATh YPaBHEHMS DJICKTPOIMTHUECKON IUCCOLMALUU KUCIIOT, IEN0YEeH U COJIEH, IIOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKLUi

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

> pPacKphIBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA TOCPEACTBOM COCTaBIEHUS JJIEKTPOHHOTO OallaHCca ITUX
peaKIunii;
> MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTECKAHUS XUMHUYECKHUX IPEBpAIICHUN B

Pa3IUYHBIX YCIOBUSIX;

> BBIYUCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa 1o (popmyre
COEIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIuy;

> coOirofaTh MpaBWiia MOJIB30BAHUS XUMHUYECKOM MOCYIOW U JlabopaTOpHBIM OOOpYIAOBaHMEM, a TakKe NpaBHia OOpaleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH IO BBITIOJHEHHIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJYYECHUIO U COOMPAHUIO Ta3000pa3HbIX
BELIECTB (aMMHUaKa U yIJIEKUCIIOro Irasa);

> MPOBOJIUTh PEAKIUHU, TMOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB PA3JIMUHBIX BEIECTB: PACIO3HABATH OMNBITHBIM ITYTEM XJIOPHUI-,
Opomun-, noaua-, kapoonat-, pocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHMSI U MOHBI U3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOpaX HEOPTaHUYECKHUX BEIIECTB;

> IPUMEHSTh OCHOBHBIE OIEpallMy MBICIMTEIbHOW JEATENbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTH3allUIo,
BBISIBIICHUE IPUUMHHO-CIIEJCTBEHHBIX CBS3€M — ISl U3YUYEHHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUN, ECTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —

Ha6J'II-0,Z[eHI/Ie, HU3MCPCHUC, MOACITIUPOBAHUC, SKCIICPUMCHT (peaHBHBIﬁ )51 MBICJ'IGHHLII\/’I).



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Tpenmer xumuu. Ponb XuMMHMM B JKHM3HM 4YejoBeKa. XUMHUS B cucTeMe HayK. Tena u BemecTBa. Pusznyeckue CBONCTBA BEIECTB. ArperaTHoe
cocTosinue BemecTB. [IoHsATHE 0 MeTo1aX O3HAHUS B XUMHH. YuCThbIe BemecTBa 1 cMecH. CriocoObl pa3aenieHus CMECeu.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JI€MEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThIe U C10KHBIE BeECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyia. BaleHTHOCTb aTOMOB XMMMYECKMX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA cocraBa BellecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJISIpPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSIUHEHHH.

KomnyectBo Bemectsa. Mosb. MousipHas Mmacca. B3auMOCBS3b KOJIMYECTBA, MACChl M 4YHUCIA CTPYKTYPHBIX E€IUHUIl BemecTsa. Pacyérel 1o
bopMynaM XMMUYECKHX COEIUMHEHHH.

Ousnyeckue M XUMHYECKHUE SBJICHUA. XHMHUYECKas pPeakuuss U €€ NPU3HAKU. 3aKOH COXPAHEHHs MAacChl BELIECTB. XMMHWYECKHE YPABHEHMSI.
Krnaccudukanus XuMHYECKAX peakiui (COSIMHCHHUS, PA3JIOKCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYIOH, MpaBujiaMu padoThl B J1abopaTopuu U mpuéMamu oOpalieHus ¢ JabopaTopHbIM 000pyI0BaHUEM, U3yUEHUE U
onucaHue (U3NYECKUX CBOUCTB 00pa3I[0B HEOPraHMUYECKUX BEIECTB, HaOmoneHue (u3ndeckux (IUIaBI€HUE BOCKA, TasHUE JIbJla, paCTUPaHUE caxapa B
CTYIIKE, KHUIIEHUE U KOHJEHCAlMsl BOJIbl) U XUMUYECKHUX (FOPEHHE CBEYM, MPOKaIMBaHHE MEAHON MPOBOJIOKH, B3aUMOAECHCTBUE Mella C KUCIOTOW) SBJICHUH,
HaOJIl0/IeHNE U ONMCAHHWE MPHU3HAKOB NPOTEKaHMsS XMMUYECKUX peakluid (pas3iiokKeHHe caxapa, B3auMOJIEHCTBHME CEPHOW KHUCIIOTHI C XJIOPHJIOM Oapus,
paznoxxenue rugpokcuna meau (II) mpu HarpeBaHuM, B3aMMOAEHCTBHE jkene3a ¢ pacTBopoM conu Meau (II), uzyuenue crnocoboB paszieneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (pUiIbTpOBaHUE, BbIApUBAHME, AUCTWILIALMS, XpoMaTorpadus, MPoBEJCHUE OYUCTKU MOBAPEHHOM CONM, HAOJIIOJICHUE U OIMCAaHUE
PE3yNIbTaTOB MPOBEACHUS ONbITA, MIUTFOCTPUPYIOILIET0 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
XxuMudeckue cBoiictBa (peakuuun ropenus). Okcunpl. [Ipumenenue kuciaopoaa. CrocoObl MOMy4EHHUs KUCIOpoAa B Ja00OpaTOpUu U MPOMBIIIIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTporiHas MOAU(UKALUSA KUCIOPOIa.

TernnoBoil >PPeKT XUMHUECKOW peakuH, TEPMOXMMHUUYECKHE YPABHEHHUS, HK30- M DHIOTEPMUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH.
3arps3HEeHnE BO3/lyXa, yCUJICHHE TapHUKOBOTO 3(pdekra, pazpyiieHne 030HOBOTO CIOSI.

Bonopon — snemenT u mpocroe BemecTBo. Haxoxkaenue Bomopona B mpupoze, pusnueckue M XUMHUYECKHE CBOICTBA, NMPUMEHEHHE, CIIOCOOBI
nostydenus. Kucnorsel u comnmu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBolicTBa BoAbl. Bonma kak pacrtBoputens. PactBopbl. HachklieHHbIE 1 HEHACHIIIEHHBIE pacTBOPbl. PacCTBOPHMOCTE BEHIECTB B BOJE.
MaccoBast 1011 BELIECTBa B pacTBOpe. XUMUYECKUE CBOKCTBA BoAbl. OCHOBaHUA. Posib pacTBOPOB B MPUPOJE U B JKU3HM 4esloBeKa. KpyroBopor Boabl B
IIpUPOJE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOLI.

Knaccugukanus neopranmuecknx coeaumnenuil. Okcuapl. Kimaccudukanus okcuaoB: coieoOpasyroniie (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) H
HecoseoOpa3yrone. Homenknarypa okcnaoB. dusnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHI0B.

OcnoBanus. Kiaccudukanus ocHOBaHMIM: IENOUN U HEpAaCcTBOpUMbIE OcHOBaHUsA. HoMeHKIaTypa ocHoBaHMN. DU3HUECKUE U XUMUUECKUE CBOUCTBA
ocHoBaHui. [TomydyeHre OCHOBaHUM.

Kucnoter. Knaccuduxanus xucnor. Homenknatypa kucnor. dusmueckne M XUMHUYECKHE CBOMCTBAa KUCIOT. Psan axtuBHOocTH MertamioB H.
H. bekeroBa. [Tony4yeHnne KUCIOT.

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

I'eneTnyeckas CBA3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpejesieHue COJepKaHUs KUCIOpoJa B BO3AyXe, IMOJydeHHe, cOoOMpaHMe, paclo3HaBaHHE M H3Y4YEHHE CBOMCTB KHCIOPOJA,
HaOJI0IeHuEe B3aMMOJEHCTBHS BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HHMKHOBEHMsI M IpEKpalleHus ropeHus (moxapa), O3HaKOMIIEHHE ¢ oOpasuamu

OKCHUJOB U OIMMCAHUEC UX CBOfICTB, IMoJIy4CHHC, COGI/IpaHI/IC, paciio3HaBaHHUC U U3YUCHUC CBOICTB BOOpOJa (FOpCHI/IC), B3aUMOCHUCTBHE BOAOPOAa C OKCUIAOM



vean (II) (BO3MOXHO WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), HAOMIOJEHHE OOpasloB BEIIECTB KOJIUYECTBOM | MOIb, HCCIEIOBaHHE OCOOCHHOCTEMH
pacTBOpPEHHMSI BEUIECTB C PA3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C OINPEAEIEHHON MAaccOBOW J0Jied pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBUE BOJbI C METajulaMU (HAaTpPUEM M KajibliieM) (BO3MOXKHO KCIIOJNb30BaHHE BHIEOMATEPHANIOB), UCCIEIOBAaHUE OOpa3lloB HEOPraHUYECKHUX
BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIO/ICHNE U3MEHEHUS OKPACKU WHAMKATOPOB B PacTBOpaxX KUCIOT W IIENIOYeH, N3ydeHUE B3aUMOJICHCTBUS OKCUIA MEIH
(IT) ¢ pacTBOpOM CEpHOM KHUCIIOTBI, KUCIOT C METaJNIaMH, PEaKLUil HEUTpaIu3aluy, [10JIy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOT0 MeTalljia
JPYTUM U3 PacTBOPA COJIHM, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHeillne Kiaccbl HEOPraHUYECKUX COSAMHEHUI.

Iepuonuveckuii 3akon u Ilepuoanmyeckasi cucrema xumudeckux 3jeMeHToB /. U. MenneneeBa. CTpoeHue aToMOB. XMMHUYECKAs CBSI3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHbIC PeaKIul

[TepBbie MONBITKY KIaCCH(PUKAIIUN XUMHUECKUAX IEMEHTOB. [IoHSATHE O rpymnmax CXOMHBIX 3JIEMEHTOB (IIEJIOYHBIC U MICIIOYHO3EMETbHBIC METAILIBI,
raJIOre€Hbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[Tepuoaunueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux siaemeHtoB JI. . MenneneeBa. KopoTkomnepuoaHas v JUIMHHONIEpUOAHAS (HOPMBI
[Tepuoanueckoit cucrembl xumudeckux 3nemeHToB . M. Menneneesa. [lepuoasl u rpynnbl. @U3HUECKUl CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
CPYIIIBI 3JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX IIEMEHTOB
[Tepuoanueckoit cucremsl /. 1. MenneneeBa. XapakTepucTUKa XUMHUECKOTO JIEMEHTA [0 €ro nosioKeHuto B [lepuoanyeckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaInyca aTOMOB XUMHUYECKHUX 2JIEMEHTOB, METAUTMYECKUX U HEMETAJUIMUYECKUX CBOUCTB IO TPYIIIaM U IEPHOJIAM.

3nauenne [lepuoandeckoro 3akoHa u lleprognyeckoit CUCTEMBI XUMUYECKUX JJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. JI. . Mennenee —
YUEHBIN U TPAXIAHHUH.

Xumuyeckas cBsizb. KoBajeHTHas (ONsipHAasi U HEMOJSIpHAsl) CBA3b. DJIEKTPOOTPHUIIATETLHOCTh XUMUYECKUX 2TIEMEHTOB. loHHas CBS3b.

Crenenb okucaeHusi. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE peakiuu. [Iporecchl OKUCIeHNs U BOCCTAHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

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

HIUTIOCTPpUPYIOIIUX HTPHUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (F OpCHHUC, pCAKIIUU PA3JIOKCHUS, COCI[I/IHCHI/IH).



Mesxicnpeomemmuuwie ceasu

Peanuzamust MeXIPEIMETHBIX CBS3CH MPU M3YyYEHUU XMMHUHU B 8 KJIACCE OCYIICCTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
TOHSITUH, TaK U MOHATUH, SBJISIIOIIUXCSI CACTEMHBIMU JIJIS OTJIETIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC TIOHITHS: HAYIHBIA (PAaKT, THIIOTE3a, TEOPHS, 3aKOH, aHATN3, CHHTE3, KIIAaCCU(PUKALINS, IEPUOTUTHOCTh, HAOIOICHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW/I, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUM 3aps i, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, T'a3, (PU3NYCCKHE BETUYMHBI, SUHUIIBI H3MEPEHUS, KOCMOC, IIaHEeThI, 3BE3/1b1, COHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MEHEPAIIbI, TOPHBIE TIOPO/IBI, IOJIE3HBIE UCKOTIAEMbIE, TOTTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BelecTBo U XUMHUecKasi peaxkuust

[Tepuoauueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aieMmeHToB Jl. M. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTU B U3MEHEHUU

CBOMCTB XUMHYECKHUX DJIEMEHTOB MEPBLIX TpéX Mepruoa0B, KA1, KaJIbLIUA U UX COE€IMHEHUI B COOTBETCTBUU C ITOJIOKEHUEM DJIEMEHTOB B Hepnonnqecxoﬁ

CUCTCMC U CTPOCHUCM HNX ATOMOB.

CTpOCHI/IC BE€HOICCTBA: BUJbI XUMHYCCKOU CBS3U. THIIBI KpUCTATNIMYCCKUX pGHIéTOK, 3aBUCHMOCTH CBOMCTB B€IICCTBa OT THIIA KpI/ICTaJ'IJ'II/I‘-Ie()KOI\/JI

PEIIETKY U BUIa XUMUYECKOW CBSI3H.

KﬂaCCH(bHKaHHH U HOMCHKJIaTypa HCOPTraHUYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBa BCUICCTB, OTHOCAINHUXCA K Pa3JIMdYHbIM KJlacCaM

HEOPraHUYECKUX COCAUHEHUH, TEHETUYECKAsl CBSI3b HEOPIraHMYECKUX BEIIECTB.
Knaccudukanus XuMHUUECKUX peakluii Mo pa3IMdHbIM MpU3HAKaM (10 YUCIY M COCTaBy y4aCTBYIOLIUX B PEaKI[UU BEIIECTB, M0 TEINIOBOMY A (eKTy,

[0 M3MEHEHUIO CTENeHeW OKHUCIEHUS XMMHMYECKHX 3JIEMEHTOB, MO OOpaTHMMOCTH, MO YYacTHIO KaTajau3aropa). DK30- M 3HIOTEPMHYECKHE peaKkluu,

TCPMOXUMHNYCCKUC YPABHCHHU.



[TonsiTHE O CKOpPOCTH XMMH4YECKOH peakuuu. lloHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX peaknuax. IIOHATHE O TOMOTEHHBIX H
rereporeHHslx peakuusax. Ilonstue o karamuse. IloHatme o xummyeckoMm paBHOBecHMH. (DaKTOPBI, BIMSIONIME HA CKOPOCTh XMMHMYECKOM DPEAKLIUM U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOM peakiun. COCTaBlIeHHE YpaBHEHHIA
OKHUCJIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIUI C HCIIOJIBb30BAHUEM METO/a 3JIEKTPOHHOr0 OanaHca.

Teopus 2NEKTPONUTUYECKON AUCCOLUALIMH. DIEKTPOJIIUTHI U HEANEKTPOJINThl. KaTHOHBI, aHMOHBL. MeXaHu3M IUCCOLMALNU BEIECTB C Pa3IUYHBIMU
BUJAMU XUMUYECKOH cBs3u. CreneHpb qucconranui. CUIIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu nonHoro obMeHa. YclloBUS NPOTEKAaHUS PEAKIM MOHHOrO OOMEHa, MOJHBbIE W COKpall€HHbIE MOHHBbIE ypaBHEHUs peakiuil. CBolicTBa
KHCJIOT, OCHOBAHUH U COJIEN B CBETE MPEACTABIEHUHN 00 3JIEKTPOIUTHUECKOM Auccoranuy. KauectBeHHble peakiiuy Ha HoHbI. [loHsATHE O THApOIN3E Coeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPHUCTAIJIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — META/UIOB U HEMEeTauloB (rpaduTa M anMasa), CIOKHBIX
BEIIECTB (XJIOpHIA HATpHs), HCCIECAOBAHME 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEaKIUH OT BO3ACHUCTBUS DPA3MUYHBIX (DAKTOPOB, HCCIIEIOBAHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IIPOLECCa TMCCOLMALUN KUCIIOT, I1eJIoUel U coJiell (BO3MOXHO HCII0JIb30BAHUE BUJIEO MAaTEPUAIIOB), IPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIUX HPU3HAKKA NMPOTEKAaHUS peaknuid MOHHOro oOMeHa (oOpa3oBaHME OcCajiKa, BBIACICHHME Taza, oOpa3oBaHUE BOAbI), ONBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakUUi  (TOpeHue, peakuud pPas3lIoKeHHs, COEIMHEHMs), paclo3HaBaHUeE
HEOPraHWYECKHUX BEIIECTB € TOMOIIBI KAYECTBEHHBIX PEAKIUI HA MOHBI, PEIIEHNE YKCIIEPUMEHTAIIBHBIX 3a7a4.

Hemerasibl M MX COeIUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHHW okucieHus. CTpoeHue M (QU3MUEecKue CBOUCTBA
MPOCTHIX BELIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOJEHCTBHE ¢ METalJIaMH, HEMeTallaMH, I1el04aMu). XJIOPOBOAOPOI.
ConsHas KHMCIIOTa, XUMHYECKHE CBOMCTBA, MOJyYEHHE, IpUMEHeHue. J[eficTBUe XJIopa M XJIOpOBOJOPO/Ia HA OpraHU3M 4eloBeKa. BakHelmue XJIOpuabl U
UX HaXOXIEHUE B IPUPOJE.

OO6mas xapakrepucTika 31eMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTepHbIe cTeneHH okucieHus. CTpoeHue U (pu3nueckue

CBOMCTBa MMPOCTBIX BCIICCTB — KUCTIOPOAA U CCPBI. AJ'IJ'IOTpOHHLIC MO,Z[I/I(I)I/IKaI_[I/II/I KHCJIOpO/Ja U CCPLI. XHUMHYECKHE CBOMCTBA CCPBHI. CCpOBOI[OpOI[, CTPOCHHUC,



¢usnyeckue U XUMU4ecKne cBoiicTBa. OKCHIBI Cepbl KaK NMPEICTABUTEIN KHUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (U3NYECKHE U XMMHUYECKUE CBOWMCTBA
(obmuMe Kak mpeacTaBUTeNsl Kilacca KUCIOT U crienrduueckre). XUMUYECKUe peakluu, Jie)allie B OCHOBE MPOMBIIIIEHHOTO CIIoco0a MOIy4YeHHs] CepHOn
KucnoThl. [IpuMenenue cepHoii kucioTsl. Cosli CepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue cepbl v €€ coelMHEHUN B IPUPO/IE.
XUMHUYECKOE 3arpsi3HEHHE OKpYXKAIOIIeH cpelbl COSAMHEHUSMH Ccepbl (KHCIOTHBIC TOXAM, 3arpsa3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mmas xapakTtepucTuka 31eMeHTOB VA-rpyribl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTEIEHU OKHCIEHHUS. A30T, pacIpoCTpaHEHUE B
npupoje, (u3nueckue W XUMHYecKue cBoicTBa. KpyroBopor azota B mpuponae. AMMHAK, €ro (u3HUecKhe U XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE H
npuMeHerne. Conm aMMOHUS, UX (PU3MYECKHe W XUMHUYECKHE CBOWCTBA, MpUMEHeHUe. KauecTBeHHasi peakuus Ha MOHBI aMMOHHs. A30THasi KUCIIOTa, €
nojydeHne, PU3NUYecKue M XUMHUYECKHE CBOMCTBA (00IIME Kak MpPEJCTaBUTEINs Kiacca KUCIOT W crenuduueckue). Vcmonp3o0Banne HUTPATOB U COJEH
aMMOHHUS B KayecTBe MHHEPAIbHBIX YIOOpeHU. XUMUYECKOE 3arpsA3HEHHUE OKPYXKAIoUel cpeibl COeNUHEHUSAMU a30Ta (KUCIOTHBIEC TOKIH, 3arps3HEHUE
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 xapaktepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIEHH OKHCICHHUS. YTIEPOJl, aFIOTPOITHBIC
MoU(UKALMH, pacIpOCTpaHEHHE B IPUpPOe, (PU3NYECKHe U XUMHUECKue cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKcuabl yriepona, ux
¢u3nyeckue U XMMUYECKHE CBOMCTBA, JIEHCTBHE HA >KMBbIE OPTaHU3MBI, MOIYYEHUE U MPUMEHEHHE. DKOJIOTHYEeCKUe MpoOJIeMbl, CBA3aHHbBIE C OKCHIOM
yraepona (IV), runoresa rino0aabHOTO MOTETUICHHS KIIUMaTa, TapHUKOBBIN A (eKT. YToapHas KUCIoTa U €€ CoNH, UX (PU3ndecKkrne U XUMUUYECKHe CBOWCTBA,
noJiyueHue u npumeHenue. KauectBenHas peakiusi Ha kapOoHaT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHMSAX yriepoja (METaH, 3TaH, TWJEH, alleTWIeH, 3TaHOJI, TJIMLEPHUH,
yKCycHast kuciota). [IpuposHble HCTOYHUKN YIIIEBOAOPOJOB (Yrojb, MPUPOAHBIN ra3, HedTh), MPOAYKTHI UX NepepadoTku (O€H3HMH), UX POJb B OBITY U
npoMblIiieHHOCTH. [ToHsATHE 0 OMOJIOrHMYecKH BaKHBIX BEILECTBAaX: XKHUpPax, OesKkax, YriieBoJax — M UX POJM B KU3HU yejoBeka. MaTepuaabHOE €IMHCTBO

OpPraHU4YCCKUX U HCOPTraHNUYCCKUX COE€IUHEHMH.



Kpemuuii, ero ¢usmveckue ¥ XMMHUYECKHE CBOWMCTBA, MojlydyeHHe W npuMmeHneHue. CoennHeHus KpeMmHus B mpupone. OOmue mpeactaBieHus 00
okcuae kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThl, UX HCIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHellne cTpouTeIbHbIe MaTepHAaIIb:
KepaMHKa, CTeKJIO, IEeMEHT, O€TOH, ene300eToH. [IpobiemMbl 6€30macHOro NCIoIb30BaHus CTPOUTENBHBIX MAaTEpUAIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHON KHCIIOTHI, IPOBEIEHNE KAUYECTBEHHBIX PEaKUUil Ha XJIOPUI-UOHBI U HAOIIOACHNE
MPU3HAKOB WX MPOTEKAHHUS, OMBITHI, OTpakalolue (pu3nueckre M XUMHUYECKHE CBOWCTBA TajJOr€HOB M UX COEJUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3lamMH XJOPHUIOB (TaJIOTEHUOB), O3HAKOMIIEHHE ¢ oOpa3laMu cepbl U €€ COCAMHEHUSAMU (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEpUANIOB), HAOJIIOJEHUE Ipoliecca OOYIIIMBaHMs caxapa I0J JACHCTBUEM KOHIIEHTPUPOBAHHOM CEpPHOM KHUCIIOTHI, HW3y4EHUE
XMMHAYECKHX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, MPOBEACHUE KAYeCTBEHHON peakiuH Ha Cyiab(paT-HOH W HAONIOJEHHE NpU3HAKa €€ MPOTCKaHHS,
O3HaKOMJIEHHE C (PU3UYECKHUMH CBOMCTBaAMHU a30Ta, ¢ocdopa U UX COCAMHEHUN (BO3MOKHO HCIIOJIb30BAHHME BUCOMATEPHANIOB), 00pa3liaMu a30THBIX U
dbocopHBIX yH0OpeHuil, moaydeHne, coOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa, MPOBEJCHHE KaueCTBEHHBIX pEaKlUi Ha UOH aMMOHUS U
dochar-noH W WM3yYCHHE MPHU3HAKOB WX MPOTEKAHWs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), N3YUYEHUE MOJIENIeH KPUCTAIUTMYECKUX PEMIETOK anMasa, rpaduta, GpysuiepeHa, 03HaKOMIICHHE C TIPOIIECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPONCTBOM MpPOTHMBOras3a, IMOJIyY€HHE, COOMpaHue, pacro3HaBaHHWE M M3y4YCHHE CBOMCTB YIJIEKHCIOTO Tasa,
MPOBEJICHUE KAUeCTBEHHBIX peaklMii Ha KapOOHAT U CHUJIMKAT-UOHBI U M3y4eHHE MPHU3HAKOB MX MPOTEKAHMs, O3HAKOMIIEHHE C MPOAYKIHEH CUIUKATHOM
MPOMBIINIJICHHOCTH, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/iaq 110 TCME «Baxxueimme HeMeTanIbl 1 UX COCIUHCHUA).

MeTajliibl M MX COCAUHEHUS

OO01mmas xapakTepuCTUKa XUMUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TMOJIOKeHHUs B [leproandeckoil cucteMe XMMHUECKUX dJIeMEeHTOB /.
W. MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTaIoB. MeTaminueckas CBA3b U METANIMYECKas KpUCTAJUITMUECKasl peiéTka. DIEKTPOXUMUYECKUHN Pl
HamnpspDKeHUH MeTaiioB. du3nyeckne M XMMHYECKHE CBOMCTBAa MeTaioB. OOmme crmocoObl MoiaydeHus MeTauioB. [loHSATHE O KOpPpO3WH METAIIOB,

OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CriiaBsl (CTalb, UYyTyH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIIEHHOCTH.



[Ilenounble Metamsl: nojioxkenue B Ilepuonanueckoi cucreme XxuMU4ecKux 3ieMeHToB [[. M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOX/ICHUE B
npupojae. Puznyeckue 1 XUMHUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUIBI HATpUs U Kanus. [I[puMeneHue menoyHbIX MEeTaaioB
U UX COCIUHEHUN.

[IlenoyHO3eMENBHBIE METAJIBI MATHUM M KaJIbLMU: moJiokeHue B [lepuoauyeckoil cucremMe xumuueckux 3iemeHToB . M. Menneneesa, ctpoeHue
X aTOMOB, HaxXxOXJeHue B npupoje. OPuznueckue U XMMUYECKUE CBOMCTBA MarHusi W Kajblus. BaxxHelinme coequHeHUs KaJbLUs (OKCHJ, THJIPOKCH,
comu). JKEcTKoCcTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B llepuogmueckoil cucrteme xumuyeckux snemeHToB J[. WM. MenneneeBa, crpoeHue aToma, HaXOXACHUE B IPHUPOJIE.
du3ndecKue U XUMUYECKHE CBOMCTBA aTIOMUHUSA. AMGPOTEPHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA aTFOMHUHHUS.

Kenezo: nonoxenne B Ilepuomnueckoit cucreme xumuueckux siemeHToB . WM. MenpneneeBa, cTpoeHuMe aToma, HAXOXKJICHUE B IPHUPOJIE.
duznyeckue U XMMHUYECKHUe CBOICTBa kene3a. Okcuabl, ruipokcuanl u comu xkenesa (II) u sxenesza (I1I), ux cocras, CBOICTBA U MONTyYEHHUE.

Xumuueckuii Ikcnepumenm:

O03HAKOMJICHHE C 00pasllaMH METAJIOB M CIUIABOB, WX (DM3MYECKUMU CBOWCTBAMH, W3YYCHHE PE3YyJIbTATOB KOPPO3UU METAUIOB (BO3MOYKHO
WCIIOJIb30BaHUE BUEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHA KaJIbIHMS U HATPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HCCIIeTOBAaHNE CBOMCTB JKECTKON BOBI, MPOIIECca TOPEHUS JKele3a B KUCIOPoJe (BO3MOXKHO HCIOIb30BAaHUE BUICOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kaubllus, amtoMuHus, nuHka, xkeneza (II) u xenesa (III), menu (II), HaGmrogeHWe M omMcaHUE MPOLIECCOB
OKpalllMBaHUsl TUIAMEHH HWOHAMU HATpHUsA, Kajdus U Kajblusg (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPHAIOB), HCCIENOBaHWE aM(pOTEPHBIX CBOWCTB
TUJPOKCH]IA ATTFOMUHHMS U THAPOKCUIA [IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelme MeTajlibl U UX COEAMHEHUSY.

XuMus M OKpyKamoumas cpeia

BemiectBa u MaTepuansl B MOBCEAHEBHOM JKU3HU YeloBeKa. be3onmacHoe UCIoib30BaHKEe BEIIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas momos
MPY XMMHYECKUX 0KOTAX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpysKarollell cpeabl (MpeienbHas OOMycTHMasi KOHLeHTpauus BemiecTB, jnainee — IIJIK). Ponp xumum B pemenun
9KOJIOTHUECKUX TPOOIEM.

Xumuueckuii IKcnepumenm:



u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBS3€H MPU MU3yYEHUU XMMHUU B 9 Kilacce OCYILIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHSATUH, SBISIOMIUXCSA CUCTEMHBIMU ISl OTJEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHsl, aHAIIN3, CHHTE3, KiIaccu(uKaIms, NepuoAuIHOCTb, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTUsI, MaTepPHAIIBI.

®uzuka: Marepusi, aToM, JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PAAHOAKTUBHOCTh, MOJIEKYIA, IEKTPUUECKUN 3apsif], POBOIHUKH,
MIOJTYTIPOBOTHUKH, TUAIIEKTPHUKH, (DOTOAIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUINIECKAs
peméTka, CruraBbl, PU3NICCKUE BEIIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, IIAaHETHI, 3BE3]1b1, COTHIIC.

buonorus: porocunres, qpixanue, onochepa, skocucTeMa, MUHEPAIbHBIE YI00PEHUS, MUKPOIIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOIbL, TOJIE3HBIE HCKOIIAEMbIE, TOIIJIMBO, BOAHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

KoaunuyecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Bcero Kounrtpoabnbie | [IpakTuyeckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pazjen 1. IlepBonayanbHblie XumMuieckue 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 nmpeacTaBuTe 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

Pazpnen 3. Ilepnoanueckuii 3axkon u Ilepuoguveckas cucrema xumuieckux 31eMeHToB /1. U. MenaeneeBa. C

cBsI3b. OKUCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peakiuu (15 yaco)

TPOEHHE ATOMOB. XUMHYECKas

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 o0pa3oBaTenbHbIE PECyPChHI
paboThl paboTHI
Pa3ned 1. BemecTBo M XMH4YecKHe peakiuu
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. HemeTass1bl M MX 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-rpynmnsl. A3ot, pocdop U uX coerHeHUs 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 MeTaubl 1 UX COSTUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Paznen 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-METOJNUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA

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-e uza., crpeorur. - M.: Jlpoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJISA

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. Tetpaap mist 1a00paTOpHBIX OMBITOB M MpakTHueckux padot. 8 k. K yueonuky O. C. 'abpuensna «Xumus. § Kiaccey.
M.: Ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 8 kinacc / 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 kimace»: meroauueckoe nocodue / JI. U. Acanoa. — M.: [Ipoda, 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 1 mpoBepouHble paboThl k yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensn, 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 Equnas xomtexkuus LIOP: TIpeameTHast KouieKius «XuMHUS

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 OTKpbITHII KOJUTSIK: XUMHUS

http://www.chemistry.ru /lucTannroHHas OJMMITHA A TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBINA MTPOSKT
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