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IHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma 1o XuMuu 11t 00y4JaroImuxcs 8 KJIaCCOB COCTaBlIeHa Ha OCHOBE TpebGoBaHui K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MporpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIEro
o0pa3zoBaHUsl, ¢ YIETOM pacrpeleIEHHBIX 10 KJIaccaM MPOBEpSIEeMBIX TpeOOBaHM K pe3yIbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
MPEJCTABICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAK)Ke Ha OCHOBE [IpuMepHON porpaMMel
BOCIIUTaHMs 00y4aIOLINXCs NPH MOJIyY€HUH OCHOBHOIO 00111ero oopazoBanus u ¢ yuéroMm KoHuenun
IpernoiaBaHus yueOHOro npeaMera « XUMUs» B 00pa3oBaTenbHbIX opraHusanusax Poccuiickoi
denepanyn, pealu3yoLX OCHOBHbBIE 0011e00pa3zoBarTenbHble Iporpammsl (yTB. Pemenunem Komnernn
Munnpocsemenust Poccun, nporokoin ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOT O IIPEJIMETA «XUMUS»

Bxnaa yuebnoro npeamera « XuMus» B JOCTHKEHHUE 11€JIeii OCHOBHOTO 00IIIeTr0 00pa3oBaHus 00yCIOBICH
BO MHOT'OM 3HaYE€HUEM XUMUYCCKOW HAyKH B TIO3HAHWH 3aKOHOB ITPHPOJIBI, B PA3BUTHUH IIPOU3BOIUTEIBLHBIX
CHJT OOIIIECTBA M CO3J]aHMK HOBOM 0a3bl MAaTePUATBHOMN KYJIBTYPHI.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK PAacIpOCTpaHmIIa CBOE BIMSHUE HA BCe 00IacTh
4eJI0BEYECKOI0 CYIIECTBOBAaHU, 3a1aJla HOBOE BUACHHUE MUPA, CTaJla HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOHU KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMUU CIYKUT OCHOBOU ISt
(bopMHpPOBaHKS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTAaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
PO UrpatoT GOpMHUPYEMBIE XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPAILIEHHUSIX YHEPTUU U 00 IBOJIOIHH
BEIIECTB B PUPO/IE; COBPEMEHHAs! XUMHUs HAIIPABJICHA Ha pellleHHe INI00anbHbIX IPO0IeM yCTOHUNBOIO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUIIEBOM U HKOJIOTMUECKON OE€30MTaCHOCTH, pobIeM
3IpaBOOXPaHEHHUS.

B ycrnoBusix Bo3pacTaroniero 3HaueHus: XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBanus. B mnane conuanusaiyy OHO SBIISETCS OJHUM U3 YCIOBHM popMHUpoBaHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKHE 3HAHHSI HEOOXOAUMBI I PpUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHSI, O3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOI000pa3HOM
KM3HHU 00IIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOT'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JOPYTUX, K OKPYXKaIOLEen IPUPOJHON cpee, I IPaMOTHOTO ITOBEAEHUS IIPU UCIIOJIb30BAaHUU PA3IIMYHBIX
MaTEpHAJIOB U XMMHYECKHUX BEIIECTB B TOBCEIHEBHON KU3HU.

XuMHYEeCKOe 00pa30oBaHNE B OCHOBHOM IIIKOJIC SIBIISETCS 0a30BBIM 110 OTHOIIIEHUIO K CUCTEME OOIIEro
XHUMHAYECKOT0 00pazoBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT MPUCYIIUE 00IeMy
XUMHUYCCKOMY 06p3.30BaHI/IIO KJIIFOYCBBIC ICHHOCTHU, KOTOPBIC OTPAXKAKOT roCy JapCTBCHHBIC, O6H.I€CTB€HHBIC n
WH/IMBUyalbHbBIC TOTPEOHOCTH. DTUM OIPEEIISIETCS CYIIHOCTh O0IIEeH cTpareru 00ydeH s, BOCITUTAHUS U
Pa3BUTHS 00YYAIOLIMXCS CPEICTBAME YIEOHOTO MpeaMeTa « XUMHUSD.

N3yuenue npeamera: 1) cnocoOCTByeT peaan3aliii BO3MOKHOCTEH Ul caMOpa3BUTHSA U (POPMHUPOBAHUS
KYJIbTYPBI JUYHOCTH, €€ 001Iel U (yHKIMOHATBHON IPaMOTHOCTH; 2) BHOCUT BKJIAJ] B (popMUpOBaHHE
MBILICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOATEIBHON yueOHOM
JESTeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATENLCKUX YMEHNH, HEOOXOAUMBIX KaK B TIOBCEAHEBHOM
KHU3HH, TaK U B TPOPECCUOHATIBHOM IEATENILHOCTH; 3) 3HAKOMHUT CO CHEIM(PHUKON HAYYHOTO MBIIUICHUS,
3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJIsa HA €IMHCTBO IIPUPOJIBI U YETIOBEKA, SBIIECTCS OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bOopMHPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIEC, K YETIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE MIKOJIHHHUKOB.

Ha3BanHubie HanpaBiieHUs] B 00y4eHUN XUMHU 00€CTIeYMBAIOTCA CIIEU(DUKON coiep:kaHus IpeIMeTa,
KOTOPBIH SIBJISIETCS MIEAArOTMYECKU aJalTHPOBAHHBIM OTpaKEHHEM 0a30BOi HAyKH XUMHHU Ha ONPEACTIEHHOM
Jrane e€ pa3BUTHUS.

Kypc xumun ocCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YyYaroIIMMHKCS OCHOB HEOpraHNYEeCKOH
XUMHH U HEKOTOPBIX TIOHSATUH U CBEIEHUI 00 OTJEIBHBIX 00BEKTaX OPraHUIECKOW XMUMHUH.

CrtpykTypa comepxanus npeamera chopMUpOBaHa HA OCHOBE CHCTEMHOTI'O TIOJIX0/ia K €r0 U3yUYeHHIO.
Coz[epxcaHHe CKJIaAbIBACTCsA U3 CUCTEMBI HOHATUH 0 XUMHUYECKOM AJIEMEHTE U BCIICCTBEC U CUCTEMbI HOHATUHU
0 XUMH4ecKo peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHN30BaHbl MO MPUHIIUITY OCIEI0BATEIBHOTO
pPa3sBUTHUA 3HAaHUH Ha OCHOBE TCOPCTUICCKUX Hp@I[CTaBHGHI/Iﬁ Pa3HOT0 YPOBHA: aTOMHO-MOJICKYJIIPHOTO
YUYEHHUsI KaK OCHOBBI BCETO €CTeCTBO3HAaHM, ypoBH: [lepuonuueckoro 3akona [[. . MenaeneeBa kak
OCHOBHOI'O 3aKOHAa XUMUH, YUCHUA O CTPOCHUU aTOMA U XUMHYECKOU CBA3H, Hpe,Z[CTaBJIeHI/Iﬁ 06
ANEKTPOIIUTUYECKON TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTuueckre 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBC SMITUPUYCCKHU MOJTYYCHHBIX U OCMBICIICHHBIX (baKTOB, PAa3BUBAIOTCA NOCIICAOBATCIBHO OT OJJHOT'O
YPOBHS K IPYrOMY, BBIONHSS (YHKIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUSI U
BO3MOKHOCTEH MPAaKTUYCCKOro NPUMCHCHHUS U MOJIYUCHUA N3Yy4aCMbIX BCIICCTB.

Taxkast opranuzaiys cojepx)aHus Kypca CliocOOCTBYET MPEACTABICHUIO0 XUMUUYECKON COCTABIISIFOIICH
HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOI npuposl. Tem caMbiM oOecrieunBaeTcsi BO3MOKHOCTD
(bOpMI/IpOBaHI/I}I y 06yqa101u1/1xc;1 HNCHHOCTHOI'O OTHOHICHUSA K HAYYHOMY 3HAHUIO U MCTOJaM IMO3HAHUS B
Hayke. BaXHO Tak)ke 3aMETUTh, YTO OCBOCHHE COJEPKAHMS Kypca MPOUCXOIUT C MPUBJICUCHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: « OKpyxaromuii Mup», «buosorus. 5S—7 kinacce» u «Pusuka. 7 Kiaccy.

HEJHN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

K nanpaBieHnio nepBoCTENIEHHON 3HAUMMOCTH TPH peaTu3aliii 00pa3oBaTeIbHBIX (QYHKINH
npeaMeTa« XUMUs» TPaJUIHOHHO OTHOCAT (HOPMHUPOBAHHE 3HAHNI OCHOB XMMUYECKON HAyKH KaK 00J1acTh
COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUUECKOM NEATEILHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIBTYpBI. 3a1a4a IPeIMETa COCTOUT B ()OPMUPOBAHUY CUCTEMBI XUMHUYECKAX 3HAHUH —
BOXHEUIINX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUUYECKHX TMOJ0KEHUHN, TOCTYIHBIX 0000IEeHH
MHPOBO33PEHYECKOT0 XapaKTepa, SA3bIKa HAYKH, 3HAHUH O HAyYHBIX METO/IaX N3yUCHHUS BEIIECTB U
XMUMUYECKHUX PeakIuii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHH U CIIOCOOOB JEATEIBHOCTH,
CBSI3aHHBIX C TUNITAHWPOBaHKEM, HAOIIOICHNEM U TIPOBEICHIUEM XUMHUYECKOTO SKCIIEPIMEHTA, COOTIOICHHEM
npaBuiI 0€30MacHOro 0OpaIIeHUs C BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ oTuM nenu uzydyeHus npeamera B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopasoBanus. Ceroans B o00pa3oBaHUHM 0CO00 3HAUMMOM
MPU3HAETCS HAIIPABJICHHOCTh 00yUEHHsI Ha pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€
MHTEIUIEKTa U 0011el KynbTypbl. OOydeHre YMEHUIO YUUTHCS U MPOI0JIKATh CBOE 00pa3oBaHue
CaMOCTOSITEITHO CTAHOBUTCS OJTHOM M3 BKHEHIINX (PYHKITMI y4eOHBIX IPEAMETOB.

B cBs3u ¢ 3TUM Npu U3y4EeHUU IIpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIEe 3HaUeHE TPUOOpEIH TaKkue
LEJH, KaK:

(dbopMHpOBaHUE HHTEIUICKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETbHOMY IIPUHSATHIO PEIICHUN, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSIM
KU3HH;

HaIpaBJICHHOCTh O0YYCHHUS Ha CUCTEMaTHUECKOe MPHOOIIECHHE yJaIluXcs K CAMOCTOSATEIbHOM



MO3HABATEIBHON NEATETLHOCTH, HAYYHBIM METOJIaM ITO3HAHHS, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMUHU,

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIINX MPHUOOPETEHNIO 00YYaIOIIIMMHUCS OIBbITa Pa3HO00pa3HON
JeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHNS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINH ), UMEIOIINX
YHHUBEPCATbHOE 3HAYCHUE [T PA3JINYHBIX BUIOB JICATEIBHOCTH;

dopMupoBaHUE YMEHHI OOBSICHSITH U OIEHUBATH SIBJICHUSI OKPY’KAIOIIET0 MHpa HA OCHOBAaHUU 3HAHUH U
OTIBITA, TIOJTYYCHHBIX ITPH U3YYCHUH XHUMHU;

(dopmupoBaHUe Yy 00yUarOIINXCS TYMAaHHCTUIECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMHUYECKUX
3HaHWUH TS BEIPAOOTKH SKOJIOTHYECKH 11EIecO00pa3HOro MOBECHHS B OBITY M TPYIOBOH NESTEILHOCTH B
IEJISIX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOTHON CPEIb;

pa3BUTHE MOTHBAIIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO HA OCHOBE
YCBOGHHS O0IIEUEIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NIPOQHIIS ¥ HAITPABJICHHOCTH
JTanbHEHIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O ITIPEJJMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumun. Ponb xumuu B xku3HU yenoBeka. Tena u Beniectsa. uznueckrne CBOMCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHE 0 MeTogaxX MO3HAHUS B XUMUHU. XUMUS B CUCTEME HayK. YucTbie
BemiecTBa v cMecu. CriocoOBl pa3ieNieHus] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMUYECKHUE 3J1EMEHTBI. CHMBOJIBI XUMHUYECKUX 3J1EMEHTOB. IIpocThie U cl10KHbIE
BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasi popmya. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBas noas
XUMHUYECKOI'0 JIEMEHTA B COCIMHEHUH.

CDI/IBI/I‘ICCKI/IG N XUMHNYCCKUC SIBJICHUS. XI/IMI/I‘-IGCKEUI peaKumI n e'é HpI/I3HaKI/I. BaKOH COXpaHeHI/IH MacCChI
BelecTB. XUMHUYeCKHe ypaBHeHUs. Kitaccnuukamus XduMUIeCKUX peakiuil (COeTMHEHNUS, Pa3JIOKCHHUS,
3aMeIIeHHs, OOMEeHa).

XUMHUECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MOCY 10, ¢ mpaBuiiaMu paboThI B T1a00paTOpPHH U
npuéMaMu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BaHUEM; U3yUCHUE U OMUCaHue (U3UIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEUIeCTB; HAOMIOAeHHE (PU3NUecKuX (TNIaBIeHHE BOCKA, TasTHUE JIbJa, PACTUPAHUE
caxapa B CTyIKe, KHIIEHUE U KOHJEHCAIlHsI BOJbl) 1 XUMUYECKUX (TOpEHHE CBEYH, TPOKATMBAaHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KHCIIOTON) SIBIICHUH, HAOMIOJICHHE U OMKMCAHNE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIuii (pa3ioKeHue caxapa, B3auMOACHCTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3aumoielicTBre xenesa ¢ pactsopom conu meau(Il));
M3y4YeHHe Croco00B pa3/ieieHus: cMecel (C MOMOIBI0 MarHuTa, GUIbTPOBaHUE, BHIMIAPUBAHUE,
TUCTUIUISLMS, XpoMaTorpadus), IpoBeAeHHE OUUCTKH MOBAPEHHOI COJM; HaOI0ACHUE U ONMCaHUE
Pe3yJIbTaTOB MPOBEACHHS OIBITA, MILTIOCTPHPYIONIETO 3aKOH COXPAaHEHHsI MAacChl; CO3JJaHue MoJereit
MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cMmech razon. CocraB Bo3ayxa. Kuciopoa — sneMeHT u mpocToe BeniecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupoie, GU3NUECKUE U XUMUIECKIe CBOMCTBA (peakuuu ropenusi). Oxcusl. [Ipumenenue
kucioposa. CriocoOs! MOTydeHHUsT KHCIIOPOia B 1ab0paTOpuu U MPOMBITIUIEHHOCTH. KpyTroBopoT Kuciopo/ia B
npupojie. O30H — ayuIoTPOITHAsE MO (DHUKAIINS KHUCIOPO/Ia.

TenoBoit 3 pexT XuMuieckon peakiui, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30- U SHAOTEPMHUUECKHE
peakiuu. TormmBo: yroyib U MeTaH. 3arps3HeHne BO3AyXa, yCUIIEHNE TApHUKOBOTO 3 deKTa, pa3pymlieHue
030HOBOT0 CJIOSI.

Bonopox — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpu3ndeckue 1 XUMHYECKUe
CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOoTy4YeHus. Kucimotel u conu.

KomuuectBo BeniectBa. Mosnb. MossipHast Mmacca. 3akoH ABoraipo. MosnsipHblii 00bEM ra3o. Pacuérsl o
XUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBOMCTBa BOAbL. Boja kak pactBopurens. PacTBopsl. HackllleHHbIE U HEHACHILLICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BEMIECTB B Bojie.MaccoBasi 1071 BEMIECTBA B paCTBOPE. XMUMUYECKHE CBOMCTBA
BOobl. OcHOBaHMs. POk pacTBOPOB B IPUPOJIE U B KU3HM YeIoBeKa. KpyroBOopoT BOJbI B IPUPOJE.
3arpsi3HEeHUEe NPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heopranmdeckux coequnennii. Okcuapl. Knaccudukaiuys okcuioB: coneoopasyronme

(ocHOBHBIE, KUCITOTHBIC, aM(OTEpHBIE) U HecosieoOpa3ytone. HoMeHkIaTypa oKCHI0B (MEXKTyHAPOIHAS U
TpuBHAJIbHAS ). PU3HUECKUE U XUMHUECKUE CBOMCTBA OKCUIOB. [loTyueHne OKCHuaoB.

OcHoBanus. Knaccudukamnus OCHOBaHH: METOYN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkiatypa
OCHOBaHMH (MEXIyHApOIHAS U TpUBHATIbHAs). PU3NUECKHE U XUMUYECKHE CBOWCTBA OCHOBAHUA.



[TonydyeHue ocHOBaHMH.

Kucnotsl. Knaccuduxanus kucinor. HomeHknaTypa KucioT (MeXIyHapoaHas U TPUBHAIbHAS).
dusnueckue U XUMUYECKUE CBOMCTBA KUCIOT. Py aktuBHOocTr MetasuioB H. H. bekerosa. Ilonmyuenue
KHCJIOT.

Comu. Homenknatypa coiield (MexayHapoaHas U TpuBHallbHAs ). PU3NUECKUE U XUMUYECKUE CBOMCTBA
couieit. [lonmyuenue comnen.

I'eneTndeckas cBs3b MEXKy KlacCaMu HEOPraHUYECKUX COCIUHEHUM.

XHUMHUYECKUH HKCIIEPUMEHT: Ka4eCTBEHHOE OIPEACIICHUE COACPKaHUs KUCIOPOAA B BO3AYyXeE; MTOIyYEHUE,
cobupaHue, pacClio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/1a; HaOII0IeHNE B3aMOACHCTBHS BEILIECTB C
KHCJIOPOAOM M yCIIOBHS BO3HUKHOBEHUS U MTPEKpaIeHUs TopeHHs (1oxapa); 03HaKOMJICHHE ¢ 00pa3amu
OKCHJIOB U OIMCAaHME UX CBOMCTB; MOIy4YeHUE, COOMpaHUE, paclio3HaBaHUE M U3YUEHUE CBOMCTB BOIOPO/Ia
(ropenue); B3aumoeiicteue Bogopozaa ¢ okcugoM menu(Il) (Bo3MoxKHO HCTIONIb30BaHIE BUEOMATEPHAIIOB);
HabI01eHe 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIM4YHON PACTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C OIIPENEIEHHON MAacCOBOM 10JIei
PacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBUE BOABI C METAJUIAMU (HATPUEM M KaJIbIeM) (BO3MOKHO
HCII0JIb30BaHNE BUJIEOMATEPHUAIIOB); OIPEAEIIEHUE PACTBOPOB KUCIIOT U IIEJI0UEH C IIOMOILBIO HHINKAaTOPOB;
ucclieioBaHre 00pa3IoB HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOIIOACHNE U3MEHEHUS OKPACKH
MHIMKAaTOPOB B pacCTBOpAax KUCIIOT U LIEJI0YEH; n3ydeHne B3aumoeiicteus okcua meau(Il) ¢ pacteopom
CEPHOU KHUCJIOTHI, KUCJIOT ¢ METAJUIAMHU, PEAaKLIM HEUTpaInu3alyy; I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOI'0 METAJlJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE YKCIIEPUMEHTAIBHBIX 3a1a4 110

TeMe«BakHel1ne Kiraccsl HEOPraHUYECKUX COCIUHEHUIN.

IHepuonuyeckuii 3akon u [leprnoanyeckas cucrema xumuuyeckux j1emMenToB /. U. Menaeneena.
CtpoeHue aToM0B. XuUMU4ecKas cB3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUT

HepBHe ITIOIIBITKN Knaccn(bmcaunn XUMHWYCCKUX DJICMCHTOB. HOHHTI/IC (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IemoYHbIe U MIETOYHO3EMETbHBIE METAJUTBI, TAIOTCHBI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPbIC 00pa3yIoT
aM(pOTepHBIC OKCHUJIBI M TUIPOKCHJIBI.

IIepuonnueckuii 3axoH. [lepuoanueckas cucrema xumudeckux ieMeHToB [l . Menneneesa.
KopoTtkomnepuoanas u jiuHHoNepuoaHas Gopmsl Ileproauueckoil CHCTEMbl XMMUYECKHUX 3JIEeMEHTOB /1.

N. MenaeneeBa. [lepuobl u rpynnbl. PU3NUECKUN CMBICT TTOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U
TPYIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. Mi3oTomnbl. DnekTpoHbl. CTpOCHHE JIEKTPOHHBIX 000I0UYEK
aToMOB MepBbIX 20 xumuyeckux 3meMeHToB [lepuoanueckoit cucremsl [. . MenneneeBa. XapakTepucTuka
XUMHYECKOI0 3JIEMEHTA I10 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOM€pHOCTI/I HU3MCHCHUA paguyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynnaM u nepuojaM. 3uauenue [lepuoanueckoro 3akona u [lepuoauueckoi
CHUCTEMbI XUMUYECKHX JIEMEHTOB ISl pa3BUTUA HayKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIN U
rpa)xIaHUH.

Xumnueckas cBa3b. KoBaneHnTHas (moJisipHast U HETOJSIpHAs) CBSI3b. DJIEKTPOOTPUILIATEIbHOCTD
XUMUYECKUX AJIEeMEHTOB. MlOHHas CBS3b.

Crenens oknuciaeHUsS. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKknuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHSA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCIEPUMEHT: U3y4eHre 00pa3I0B BEIIECTB METAJIJIOB U HEMETAIIJIOB; B3aUMOJIEHCTBHE
TUIPOKCH/Ia IUHKA C paCTBOPAaMHU KHUCJIOT U IIEJI0Y€ei; MPOBEACHHUE OMBITOB, UILUTIOCTPUPYIOLIUX
MIPUMEPBI OKUCITUTEbHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHre, peakiiuy pa3iokKeHHs, COeAMHEHNU).

MexnpeaMeTHbIe CBA3H
Peanuzarust MeXIpeIMETHBIX CBSA3CH MPU U3yUYCHUH XUMHUHU B 8§ KJIACCE OCYIIECTBIISETCS Yepe3



HCIIOJIB30BaHUE KaK O6H_II/IX CCTCCTBCHHO-HAY4YHBIX HOHHTHﬁ, Tak U HOHHTHﬁ, SABIIAOIINXCA CUCTEMHBIMU IJIA
OTACIIBHBIX IPEAMETOB €CTECCTBCHHO-HAYYHOI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,

KJ1accupuKanms, MepuoANIHOCT, HAOMIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHUE, MOJIEb,
SIBJICHUE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbl, PAJUOAKTUBHOCTb,
MOJIEKYJIa, ANEKTPUUIECKUH 3apsiji, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3,
(bHSI/I‘IeCKI/Ie BCJIMYHHBI, CIUHUIBI U3SMCPCHUA, KOCMOC, IIJIAHCTEI, 3B63,Z[BI, COHHHG.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yyenne xumuu B 8 K1acce HAMPABJICHO HA JOCTIKEHUE O0YUYAIOIIMMHICS TUIHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX Pe3yIbTaTOB OCBOEHUS YUEOHOr0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOECHUS MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus JOCTUTAIOTCS B XOJ€
o0ydYeHUsl XHUMHH B €JUHCTBE YIEOHOW U BOCITUTATENLHOU e TeNbHOCTH OpraHu3aii B COOTBETCTBUHU C
TPaAULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMH U JYyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH, IPUHATHIMU
B 00ILI[ECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT IIpOIeccaM CaMOIO3HAHMSI, CaMOPa3BUTHS
Y COLIMATTN3AIUU 00yUJaIONTIXCA.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTHU:

I[MaTpuoTH4YecKOro BOCHUTAHUS

1) HIEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJBTYpPHOMY, HCTOPHUECKOMY U HAyYHOMY HaclIeIUIO,
MMOHMUMAHUS 3HAUCHUSI XUMUYECKON HAyKU B KU3HU COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIA/ICTh
JOCTOBEpHOM MH(MOpPMAIUEH 0 MePETOBBIX JOCTIKCHHUIX U OTKPHITHIX MUPOBOM M OTEUECTBEHHON XHUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnMTaHust

2) npeCTaBIEHHs O COLMAIBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U
APYTUX BUJAX EATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM 1€ATEbHOCTH MPH BBIIIOJIHEHUU
y4eOHBIX, TTO3HABATENIbHBIX 3a/1a4, BBIITOJHEHHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/ITaHIH YUYEOHBIX IPOCKTOB,
CTpEMJICHH K B3aMMOIIOHMMAaHMIO 1 B3aUMOIIOMOIIY B IIPOLIECCE 3TONW yueOHOM NesITeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MIOCTYIIKM CBOMX TOBAPUILEH C IMO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIECACTBUN TOCTYIIKOB;

LleHHOCTH HAYYHOT0 MO3HAHUS

3) MUPOBO33pEHUYECKUX MPEICTABICHUN O BEIIECTBE U XUMUYECKOM PEaKkIuu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOLUIMX OCHOBY JJIsl HOHUMAaHUS CYIIHOCTHA HAyYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MIPUPO/bBI, B3AUMOCBSI3AX
YyeJoBeKa C MPUPOIHOM CPeIoi, O PO XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJYYeHHE HOBBIX 3HAHUHN MO0 XUMHH, HEOOXOUMBIX JIJIs
00BsCHEHHS HAOJII01aeMBIX TIPOIIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHOU, HH(OOPMAITMOHHOW U YUTATEIHCKON KyIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K 00yUYEHUIO U MTO3HAHUIO, JII0O03HATEIIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIE0BATENLCKON ACSITETbHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

@®opMHUPOBAHUS KYJILTYPHbI 310POBbSI

7) OCO3HaHUS IIECHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKU Ha
3IIOPOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCJICACTBUN M HEMTPUATHUS BPEIHBIX PUBBIUEK (YHOTPEOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KypeHUs1), HEOOXOIUMOCTH COOIIOICHUS MpaBuil 0€30MacHOCTH IpU 00paIIeHUuH ¢
XUMHYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HHU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY M3YUYEeHHUIO Tpodeccrii ¥ TpyAa pa3InuHOro poja, yBaKEHHE K TPYAY U



pe3yabTaTaM TPYIOBOH NESTEITLHOCTH, B TOM YHCJIe HA OCHOBE IIPUMEHEHUS TIPEJAMETHBIX 3HAHUH 110 XUMHUH,
OCO3HAaHHOTO BHIOOPA MHANBUIYAIBHOM TPAEKTOPUH MPOJOIDKEHUS 00pa30BaHUs C YIETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH; YCIICIITHOM
poheCCHOHATTLHON ICATENIFHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHIA; TOTOBHOCTD a/IalITUPOBATHCS B
npodeccuoHaIBHON Cpejie;

IKOJ0TrH4€CKOr0 BOCIIUTAHUS

9) sKoJIOrMYECKH 1eIecO000pPa3HOro OTHOLIEHHS K MPUPOJIe KaK HCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€
CYHICCTBOBAaHUA, MTOHUMAHUA ICHHOCTH 310POBOI0 U 6€3OHaCHOI‘O 06pa3a ZKHN3HHU, OTBCTCTBECHHOI'O
OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUECKOMY 3/10POBbIO, OCO3HAHUSI LIEGHHOCTH COOIOCHUS
MpaBWJI OE30MACHOTO TOBEIEHUS TIPH PabOTe ¢ BENIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO
W SKU3HH JIIOJICH;

10) CHOCO6HOCTPI MMPUMCHSATH 3HAHUA, [TOJTYy4aCMBIC ITPHU U3YYCHUU XUMUU, IJId PCIICHUA 3a1a4, CBA3aHHbIX
C OKpY>Karolle MpUpOIHON CPeIOi, TOBBIIIEHUS YPOBHSI SKOJIOTUUYECKON KYJIbTYPhl, OCOZHAHUS
r7100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOIIeM U MyTeH UX peleHHsl TOCPEeICTBOM METOA0B Xumuu; 11)
HKOJIOTMYECKOT0 MBILUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATENIbHON, KOMMYHUKAaTUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAUUMBIE JIJIs1 POPMUPOBAHUS MUPOBO33PEHHS
oOIeHayYHbIe TOHATHS (3aKOH, TEOPH S, PUHIINII, TUIIOTE3a, (aKT, CHCTeMa, IIPOIIECC, IKCTIEPUMEHT H JIp.),
KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUH 13
3THUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LEIOCTHON HayYHON KapTUHE MUpPA, U YHUBEpCaJIbHbIC
yueOHble JeiicTBUs (T03HaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYIISATUBHBIC), KOTOPbIE 00€CIIEUnBaAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHON
JESITeTbHOCTH.

MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbl IO XUMHUH OTPaXkKalo0T OBJIAJCHUE
YHUBEPCAIbHBIMU [TO3HABATEIBHBIMU ICHCTBUSAMHU, B TOM YHUCIIE:

ba30BbIMH JTOrHYECKUMU A€ CTBUAMU

1) ymeHueM ucCronb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUSI TPU OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICI
XUMUYECKUX MOHATUH (BBLIETATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU
MOHATHSIMH ), UCTIONIB30BaTh MOHATHUS AJIs1 O0BSCHEHUS OTACIBHBIX ()aKTOB U SIBJICHUIA; BHIOMPATh OCHOBAHUS
U KPUTEPUU IS KIaCCH(PUKAIIMU XUMUYECKUX BEIECTB M XUMUYECKUX PEAKIUi; YyCTaHABIMBATH PUIHHHO-
CIIEJICTBEHHBIE CBSI3M MEXKAY O0BEKTaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC,
JeTlyKTUBHBIE, II0 aHAJIOTUH); AEIaTh BEIBOJbI U 3aKJIIOUCHHUS;

2) yMeHUEM MPUMEHATH B MPOLECCE TO3HAHUS MOHATUS (IPEAMETHBIE U METANIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOIb3yEMbIE B XUMUH, TPEOOPA30BHIBATH MIMPOKO MIPUMEHSIEMEIC B
XUMHH MOJICIIbHBIC MTPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJ dJIEMEHTA), XUMHUUYEeCcKas (hopMyIia u
YpaBHEHHE XUMHYECKON peakinu — MPH PEIICHUN YU4eOHO-TI03HABATENBHBIX 3a/1a4; C YUYETOM ITHX
MOJIEJIbHBIX MPE/ICTABICHUM BBISBIISITH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU U3y4aEMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUIECKUX PEAKIINIi; BBISBIATH OOIIIE 3aKOHOMEPHOCTH, IPUIHHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTHUBOPEUUS B U3yUaEMbIX MPOIECCaX U ABJICHUSX; Mpejiaratb KpUTEpUu Jist
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHUI; CAMOCTOSITENILHO BBIOMPATH CIIOCO0 pelIeHus yueOHOU
3a/a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMSI, BRIOMPATh HanOo0JIee OIXOISIIHIA ¢ yU4ETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB);

BazoBbIMHU HcciIe10BaTEILCKUMH JeHCTBUAMHU



3) yMEHHEM HCIIOIb30BaTh MIOCTABJICHHBIE BOMIPOCH! B KAUECTBE HHCTPYMEHTA ITO3HAHMSI, a TAKKE B
Ka4ueCTBC OCHOBBI IJIs1 q)OpMI/IpOBaHI/IH THUITOTE3ELI IO MPOBCPKE MPAaBUIIBHOCTH BBICKA3bIBACMBbIX Cy)K,Z[eHI/II\/'I;

4) mproOpeTeHue ombITa MO IJIAHUPOBAHUIO, OPTAaHU3AIUN U TPOBEACHUIO YUCHHUECKIX IKCTICPUMEHTOB!
yYMEHHE HaOII0IaTh 32 X0JJOM IPOIlecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €T0 PE3YIbTaT, POPMYINPOBATH
0606IJ_IGHI/I$I 1 BBIBOJLI IO pE3yJibTaTaM HpOBe,Z[éHHOI‘O OIIbITa, UCCIICAOBAaHHUA, COCTABJIATH OT4YET O
MpoJieTIaHHOM padoTe;

Padoroii c unpopmanueit

5) ymeHuneM BBIOMpATh, aHAIU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIHIO PA3INYHBIX BUAOB U (popMm
MPECTABICHUS, TIOTYYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJIIpHAs JUTEPATypa XUMHUIECKOTO
coZiep KaHus, CIIPpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OLIEHUBATh IPOTUBOPEUHBYIO U
HE/I0CTOBEPHYIO MH(OpMAIIHIO;

6) yMEHHEM IPUMEHSTH Pa3JInYHbIE METO/IbI M 3aIIPOCHI MIPH MTOUCKE U 0TOOpE MHPOPMALIUHU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJTHEHUS yUeOHBIX U TO3HABATENbHBIX 33124 Olpe-
JEeNEHHOTO TUIIA; TPUOOPETEHHE OIbITA B 00JIACTH UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIaJICHNE KYJIbTYPOH aKTHBHOTO MCIIOIB30BAaHUS PA3JINYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPAThH ONTUMAIbHYIO (hOpMy MpEACTaBICHUS HH(POPMALIUN U UIUTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TuarpaMMaMu, IpyruMu popMaMu TpapuKku U UxX
KOMOHWHALIMSIMU,

7) yMEHHEM HCIIONIb30BaTh M aHAJIM3UPOBATH B IIpoIecce YUeOHOM 1 MCCIeI0BaTeNbCKOM IeATEIbHOCTH
MH(OPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CETTLCKOTO X03HUCTBA U TPAHCIIOPTA Ha COCTOSIHUE

OKPY’KaloIlle PUPOJIHOMN CPEIBI;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XO/I€ TUAIOTa H/WIIH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIHpPOBATh CBOU MPEAJIOKEHHSI OTHOCHTEIHHO BBHITIOJTHEHUS TIPEJIOKEHHOH 3a/1a4H;

9) npuoOpeTeHue ONbITa MPE3EHTAIIMH PE3YIIbTATOB BHIMOJIHEHUS XUMHUECKOTO HKCIICPUMEHTA
(JtabopaTOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3anHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON M HCCIIEI0BATEIbCKON
NESTeTBHOCTH TIPU PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE YUETa OOIIMX HHTEPECOB U COTIIAaCOBAHUS
no3unui (00CyXIeHHsI, 0OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBD», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH,
oTpe/ieNieHUEe KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOTHEHHOW PabOTHI U 1Ip.);

YHuBepcaabHBIMH PeryasiTUBHBIMH J1€iiCTBUSIMH

11) ymeHnemM caMoCTOATENbHO ONPEEATh eI IeITeIbHOCTH, IUTAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATH U TIPH HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO JIEITEIILHOCTh, BEHIOMPATh Hanbosee
3¢ (heKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO COCTABIISATh WITH
KOPPEKTUPOBATH MPETIOKEHHBIN aJITOPUTM JACHUCTBUI MPH BHIOJIHEHUHU 3aJaHUN C YUYETOM MOTYyUYCHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIMSIX; OIICHUBATh COOTBETCTBUE TIOTYyUYEHHOTO
pe3yibTaTa 3assBICHHOU LIETIH;

12) ymMeHreM UCI0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCIOBUH 3aJJaHUN.

INPEAMETHBIE PE3YJbTATbBI

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTEILHOTO COICPKaHUs, YCTAHOBIIEHHOTO JaHHOM
pUMEpHOI paboueil mporpaMMoi, BEIACTSAIOT: OCBOCHHBIE 00yYarOIIMMUCS HayYHbIE 3HAHUS, YMEHUS U
CrocoOBI IEUCTBUH, crielupuIecKue I TPEIMETHON 00J1acTH «XUMUS», BUABI AEATETHHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPA30OBAHKIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS CIEAYIOMNUX YMEHU:

1) packpvisams cmblci OCHOBHBIX XUMUYECKHUX MOHSTHIA: aTOM, MOJIEKYJIa, XUMHUYECKHUM 3J1€MEHT, IPOCTOe
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOAHASI M HEOJAHOPOIHAS ), BAJIGHTHOCTH, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi 10JIs
XUMHYECKOTO DJIEMEHTA B COSAMHEHHIH, MOJIAPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHE, COIb,
ANEKTPOOTPHUIIATETLHOCTD, CTETICHh OKUCIICHHSI, XUMHUECKAasl PeaKIus, Kiaccuukamus peakiuii: peakiimm
COEIMHEHMS, pEaKLIUU PA3JI0KEHUS, PEaKINK 3aMelleH s, peakliui 00MeHa, 3K30- U SHA0TEPMUYECKUE
peakiuu; TeroBoi 3G PeKT peakuuu; Aapo aToMa, SIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAITb, PaTuycC
aToMa, XUMUYECKas CBS3b, MOJIIPHAs U HETIOJISIpHAs! KOBAJIGHTHAs CBSA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas A0JIs BellecTBa (POICHTHAsI KOHIIEHTPAIIHsI) B PACTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN (CM. 1. 1) U IPUMEHSTH 3TU NOHATUS
P OMUCAHUH BEIIECTB U MX MPEBPAICHHIA;

3) ucnonv3o6ams XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJIEHUs (DOPMYJT BEILIECTB M YPaBHEHU XUMHUYECKHIX
peaKLuii;

4) onpedenams BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTENIEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHECHUSIX; TPUHAIICKHOCTD BEIIECTB K ONMPEACTEHHOMY KIacCy COSAMHEHHM 110
dbopMyiaM; BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs! M MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

5) packpwvisams cmbicn [lepuoanueckoro 3akona [1. 1. MenneneeBa: 1eMOHCTPUPOBATH TOHUMAHHE
MIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJ0kKeHUs B [leprnoanueckoin
CUCTEME; 3aKOHOB COXPAHECHHSI MAaCChl BEIIECTB, IIOCTOSTHCTBA COCTAaBa, AaTOMHO-MOJICKYJIIPHOTO YYCHUS,
3aKOHa ABOTaJIpo; OMKCHIBATh M XapaKTepru3oBaTh TabnuunHyto Gopmy Ileproanueckoil cucreMsl
XUMHYECKHUX 3JIEMEHTOB: Pa3iu4aTh MOHITH «TJIaBHAs moarpynmna (A-rpymma)» u «nodounas noarpymma (b-
TPYIIa)», MaJibie ¥ OOJBIIHNE MIEPUOBI, COOTHOCUTHh 0003HAYCHUS, KOTOPHIE UMEIOTCS B TaOIHUIIS
«Ilepuoguyeckas cucreMa xuMuueckux anemeHToB . . MenzeneeBa» ¢ 4uCI0BBIMUA XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsiJ siApa, o0IIee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposams XUMIUUECKUE 3JIEMEHTHI; HEOPraHMUECKUE BELIECTBA; XMMUYECKHE PEaKLUu (110
YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTY);

7) xapaxmepuzosams (onucvliéams) 0OILIME XMMUYECKHE CBOWCTBA BEILIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEP:K/1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOUIMX XUMHUECKUX PEaKIIMii;

8) mpocno3upoeams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOI'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

9) eviuucasAML OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MaCCOBYIO JI0JIO
XUMHYECKOT0 3JIeMeHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUU;

10) npumernsims OCHOBHBIE OTIEPAIIUU MBICIUTEIBLHOU NEATEIBHOCTH — aHaJIN3 U CUHTE3, CPABHEHHE,
000011IeHIe, CUCTEMATH3AIINIO, KIacCU(DHUKAITNIO, BRISIBICHUE MPUIMHHO-CIICACTBEHHBIX CBSI3€H — IS
M3Y4YEeHHs CBOMCTB BEIIECTB U XMMHUECKUX PEAKIINii; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOIt0IeHNe, M3MEPEHNE, MOJICIUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),

11) credosams mpaBuIaM MOJb30BAHUS XMMUYECKON TTOCYI0N U TAOOPAaTOPHBIM 000PYTI0BAHUEM, a TAKKE
mpaBmJIaM 0OpaIleHus ¢ BEIEeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU 10 BBITTOJTHEHUIO Ta00PATOPHBIX
XUMHUYECKHUX OTIBITOB IO MOJYYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPO/Ia U KHCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB € OIIPEAEIEHHON MAaCCOBOM 10JIEM pacTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
MPOBOANTHh XUMUYECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C TIOMOIIBIO
WHIIUKATOPOB (JIakmyc, heHondTaaenH, METUIOPAHXK | JIp.).



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHue pa3iesioB M TeM Koanyecrso yacos Jara Buasl gesiTe1bHOCTH Bussl, popmbl DJIEKTPOHHBIE
n/n | nporpamMmsl H3YYeHHs KOHTPOJIsA (umudpossbie)
BCEI0 | KOHTPOJIbHBIE | MPAKTHYECKHE o6pasoBaTeIbHbIe
padoThI padoThI pecypest
Paznen 1. IlepponavajbHble XMMHYECKHE IIOHATHS
1.1. | Xumus — BaskHast 06JaCTh 6 2 03.09.2022 | ; VYerHsrit ompoc;
€CTeCTBO3HAHMS U NPAKTHYECKOH 01.10.2022 | PackpbIBaTh CMBICI H3y4aeMbIX OHATH; ITucemeHHbIiH https://educont.ru/-
JeAITeJIbHOCTH YeI0BeKa PackpbIBaTh pOIIb XMMUH B IIPUPOJIE U XKH3HU YEJI0BEKa, €€ CBA3b C APYTUMH HAyKaMH; KOHTPOJIb; Karajor
Paznuuath 4HCTBIC BEIIECTBA M CMECH; OJJHOPOIHBIC U HEOHOPOIHBIC CMECH; udpoBoro
Pa3muuats Gu3nYeckue U XUMHIECKHE SIBICHHS; 00pa3oBaTeNbEHOrO
OnpenensTs NpU3HAKN XMMHYECKHMX PEAKIMH U YCIOBHUS UX NPOTCKAHNUS; KOHTCHTA.
CrnenoBath IIpaBUiIaM I0JIb30BAHHS XUMHUECKOH OCY 0N U 1aO0PaTOPHEIM 000pyI0BaHUEM, a
TaK’Ke MPaBUIaM OOPAILEHHs C XMMHYECKIMH BEILICCTBAMU B COOTBETCTBUH C HHCTPYKLHSAMU 110
BBITIOTHEHUIO NIPAKTUYECKUX PaboT;
ITnanupoBaTs U IPOBOAUTE XUMUUECKUI SKCIEPHMEHT II0 H3YICHHIO H OIUCAHUIO (PH3MIECKUX
CBOJICTB BEIIECTB, CIOCOOOB Pa3/CNICHHs CMECEH BEILECTB;
1.2. | BemecrBa 16 1 02.10.2022 | OnpenensaTs MPU3HAKA XMMUYECKUX PEAKIUH, YCIOBUS UX MPOTEKaHHS; VerHelit onpoc; https://educont.ru/-
H XMMHYECKHE PeaKiuu 31.10.2022 | OGBACHSTH CYyIHOCTh (PU3MYECKUX M XMMHYECKHX ABJICHHIT C TOUKHM 3PEHHUS aTOMHO- ITrcbMeHHBIIR KaTajior
MOJICKYJISIPHOTO YUCHHUS; KOHTPOJIb; ndpoBoro
KrnaccuduimpoBats XMMHUYECKHE peakiuH (10 YUCITY U COCTAaBY Pearupyromux u KonTponsnas 00pa3oBaTeIbEHOrO
00pa3yoIIXcs BEIIECTB); pabora; KOHTEHTA.
CocTaBsATh (h)opMyJIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH M ONPEJICIIATH BAICHTHOCTH IO
(opMyam BeIecTB;
PaccTaBnsTh KO3(GUIHEHTHI B YPABHEHHAX XMMHIECKUX PEaKIUH;
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Paznen 2. Baskneiimue npeacTaBuTeM HEOPraHHYECKUX BElleCTB
2.1. | Bo3nyx. Kuciopon. ITousitue 06 6 1 01.11.2022 | PackpbIBaTh CMBICI H3y4YacMbIX TIOHATHI W IPUMEHATh 3TH MOHATUS NIPH OMHCAHUN CBOKCTB IpaxkTuyeckas https://educont.ru/-
OKCHIAX 30.11.2022 | BewiecTB 1 MX NpEeBpPAILCHHI; pabora; KaTajor
XapaxTepu30BaTh (OMUCHIBATE) COCTAB BO3AyXa, QH3UIECKUE U XUMHIECKHE CBOIICTBA u(hpPoOBOro
KHCJIOPOA, CIIOCOOBI €ro MOTYYeHHs, IPIMEHCHHE U 3HaYeHUE B IPHPOJIE U )KH3HU YeII0BEKa; 00pa3oBaTeIbHOTO
CpaBHMBATb pEaKIMU TOPCHHS U MEICHHOTO OKUCIICHHS; KOHTEHTA.
Cobupats IpuOOPHI IS IOTYICHHS KHCIOPOa (BEITECHEHUEM BOIBI H BO3IYXa);
Pacro3HaBaTh ONBITHBIM ITyTEM KHCIOPOJ;
2.2. | Bonopon. 3 1 01.12.2022 | PackpbITh CMBICT H3y9aeMbIX HOHSATHI H IPIMEHATD UX IPH ONHCAHHU CBONCTB BEIECTB H VYerHblii onpoc; https://educont.ru/-
IonsiTHE 0 KMCJIOTAX H COIAX 31.12.2022 | npespauienwuii; TeMaTHYECKUI KaTtasnor
XapaxTepu30Bath (U3NUECKUE H XUMIIECKHE CBOICTBA BOJOPOJIA; [HCHMEHHBIH ¢ pPOBOTo
CIIOCOOBI €ro MONyyYeHHs; orpoc; 00pa3oBaTeIbHOr0
npumenenus. Cobpats npubop ms ero nomydenus. Cnenoats npasuiaM Th u I[P mpu MpaKTHYecKas KOHTEHTA.
BBITIOTHEHUHN MIPAKTUYECKUH paboT. Y4acTBOBATh B COBMECTHOM paboTe B IpymIIe; ; pabota
CamoolneHka ¢
HCHOIB30BaHUEMK
OIIEHOYHOTO

JIACTan.;




2.3. | KostnuecTBeHHbIE OTHOILEHHUS B 4 PacKpbITh CMBICIT H3y4aeMbIX MOHATHH U IPUMEHST 3TH HOHATHS; VYcTHBli onpoc; https://educont.ru/-
XUMHHI a TaK)Ke M3yYCHHBIC 3aKOHBI H TEOPHH JUIS PELICHUS PACUCTHBIX 3a/1a4; BBIYMCIIATE MOJPHYIO | TeMaTHYECKUH Karajor
Maccy BEIIECTB; KOJIMYECTBO BELICCTRA; 3ayer; udpoBoro
00beM raza; CamooneHka ¢ 00pa3oBaTeIBEHOrO
Maccy BemiecTBa. [IpoBoAUTh pacueTsl 10 yPaBHCHHSAM XUMHIECKHUX PEaKIHi; HCIONB30BAaHHEM« | KOHTCHTA.
OIIEHOYHOTO
JMCTay.;

2.4. | Boxa. PacrBopbl [lousitue 06 6 1 01.01.2023 | PackpbITh CMBICT H3y9aeMbIX HOHSATHI H IPUMEHATD UX [PU OIHCAHUU CBOICTB BEIECTB H VYerHblii onpoc; https://educont.ru/-

OCHOBaHHUSAX 31.01.2023 | npeBpauienwuii; TEMaTHYECKUI KaTasnor
XapaxTepu30BaTh (PU3NUCCKUE H XUMIIECKHE CBOXCTBA BOJBL; [HCHMEHHBIH (pOBOTo
€e poIlb KaK PacTBOPHTEIS B IPUPOIHBIX Iponeccax. COCTaBIATh ypaBHEHHS XUMHIECKUX ompoc; 00pa3oBaTeIbHOTO
peakuuii ¢ ydactieM Bojibl. OOBSCHATH CYIIHOCTh SKOJIOTHYECKUX MPoOIIeM; HpaKTHYecKast KOHTEHTA.
CII0COOBI OYHCTKU BOABI M MEPHI II0 OXpaHe BOA OT 3arps3HeHus. Cienoats npasmwiaM Th u pabora;
[II1P mpu BBIOIHEHHH IPAKTHYECKHI paboT. IIpOBOUTE BBIUKCICHHS ¢ IPHUMEHEHHEM CamoolLieHKa ¢
TIOHATHH «MaccoBast OIS BEMECTBAY. HCHOIB30BaHAEMK
; OIIEHOYHOTO
; JIHCTax.;

2.5. | OcHOBHBIE KJIACChI 14 1 1 01.02.2023 | KiaccuduimpoBaTs n3ydacMble BEIIECTBA 110 COCTAaBY U cBOiicTBaM; COCTaBIATH (HOPMYIIbI VerHelit onpoc; https://educont.ru/-
HEOPraHu4ecKnX 01.03.2023 | okcumos; TeMaTHYECKHIA KaTajor
coeMHeHui KHCIIOT; MHChMEHHBIH udpoBoro

OCHOBAHHIA; ompoc; 00pa3oBaTeIbHOTO
CoJIeH M Ha3BIBaTh X 110 MEKAyHAPOJHON HOMEHKIAType. IIporHo3npoBaTh CBOHCTBA BENIECTB | MPAKTUYECKAS KOHTEHTA.
Ha OCHOBE HX OOIIMX XUM.CBOKCTB H3YUCHHBIX KJIACCOB. IIpOM3BOUTE BEIYHCICHHUS 110 pabora;
YPaBHEHHSAM XMMHYECKHX PEaKIUi; KOHTPOJIBHAS
pabora;
CamooneHnka ¢
UCTIONIb30BAHHEMK
OIEHOYHOTO
JIMCTay.;
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Pasnen 3. [lepuoanueckuii 3akon u [lepuoanueckas cucremMa xumuyeckux iementon /1. U. Meneneena.

Crpoeuue aToMOB. XUMHUYeCKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun

3.1. | Ilepnoauveckuii 3aKoH u 6 1 01.04.2023 | PackpbITh CMBICT IEPHOAMIECKOTO 3aKoHa. [IoHHMATh CymecTBOBaHUE IEPUOTHICCKOH VYerHblii onpoc; https://educont.ru/-
Ilepuonnyeckas cucremMa 30.04.2023 | 3aBHCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB M MX COCIAMHEHHIT O MOJIOKEHHUS B KOHTpOJIbHAS KaTajaor
XHMHYECKHX 3/1eMEHTOB MEPHOJIMYECKOH CHCTEeME U CTPOeHHH aToMa. [IporHO3HpoBaTh XapakTep U3MEHEHHIT CBOICTB pabora; ndpoBoro
1. U. MenpeneeBa. Ctpoenune 2JIEMEHTOB U MX COCIMHEHHUII 1o rpynmnam u nepuogam [leproanueckoii cucremsr .M. CamoolieHKa ¢ 00pa3oBaTeNIbHOrO
aToMa Memneneesa.; HUCIOJIE30BAHUEMK KOHTEHTA.

OLICHOYHOTO
JMCTa;

3.2. | XumMuyeckas CBsI3b. 7 01.05.2023 | PackpbITb CMBICT H3y9aeMbIX HOHSTHIL;; VYerHsIi onpoc; https://educont.ru/-
OKHCJIUTETBHO- 31.05.2023 | OnpenensTs BuJ XUMAYECKON CBA3U B COEIMHEHNN; TeMaTH4YecKuil Karajuor
BOCCTAHOBHUTEJIbHBIE PEAKIHH Onpenensrb CTeneHb OKUCICHUS XUMIIECKOT0 JIEMEHTa 10 (hOpMyJie ero COeUMHEHHUS; MIHCHMCHHBIH udpoBoro

OnpenesnsTs HIEMEHT - OKHCINTENb 1 HIEMEHT -BOCCTAHOBUTEIb; ompoc; 00pa3oBaTeIbHOTO
OOBACHATH CYIIHOCTb TPOLECCOB OKUCICHHS 1 BOCCTAHOBIICHNS; 3ayeT; KOHTCHTA.
CocTaBIIsITh IEKTPOHHbII HaNaHC C Y4ETOM YHCIIa OTJAHHBIX M PUHSITHIX JICKTPOHOB,; CaMoOIIeHKa C
CocTaBIsITh ypaBHEHHS OKUCIUTEIHO- BOCCTAHOBUTEIIBHON PEAKINM; HCIIONIb30BAHAEMK
; OIIEHOYHOTO

JIHCTaY.;

Hroro no pazzaeiny: 13
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IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoJsmm4ecTBo yacos Hara Buasl, popmel
n/n H3Y4YEeHHUS | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | BBOAHBIH MHCTPYKTAX IO 1 1 05.09.2022 | YcrHBIi onpoc;
Tb u IIIIP. ITpeamer xumum. O11eHOYHBI
Ponp xumuu B xKu3HU JIACT;

YeloBeKa

2. | XUMHS B CUCTEME HAYK. 1 08.09.2022 | YcTHbIit ompoc;
MeTo/1bI TO3HAHUS B XUMHUH ;

3. | 3HaKOMCTBO C MIPaBHIAMH 1 1 12.09.2022 | [TpakTryeckas
0€301acHOCTH ¥ MPpUEMaMH pabora;
paboTHl B XUMUYECKOM
nabopaTopuH.

[TpakTrueckas padora Ne 1.
[TpaBuna paboThl B
ab0paTOpUH U MIPUEMBI
oOparieHus ¢
1a00paTOPHBIM
o0opyI0BaHUEM

4. |Tena u BemiecTna. 1 15.09.2022 | YcTHbIi onpoc;
PusnuecKue CBOMCTBa
BEIIECTB. ArperaTHoe
COCTOSIHME BEILIECTB

5. |Ywmcrhle BemecTBa M cMecH. | 1 17.10.2022 | YcTHBIM onpoc;
CriocoOwI pazneneHus
cMmecen

6. |I[Ipaktuueckas padora: Ne 2. | 1 1 19.10.2022 | [TpakTiueckas
Paznenenne cmeceii (Ha pabora;
pUMepe OYUCTKU
TTOBApEHHOM COJIN)

7. | ATOMBI U MOJIEKYJIBL. 1 19.09.2022 | VcrHblit onpoc;
[IpocTeie U cnoxHbBIE OIICHOYHBIN
BelIecTBa JIUCT;

8. | XuMuueckue 3JeMEHTHI. 1 22.09.2022 | TemaTudeckas
3Haku (CUMBOJIBI) MMUCbMEHHAs
XUMHYECKHUX 3JIEMEHTOB pabora;

9. | ATOMHO-MOJIEKYIJIIpHOE 1 29.09.2022 | YcrHbli ompoc;

y4yeHue. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB




10. | Xumuyeckas popmya. 03.10.2022 | YcTHBIH ompoc;
BanentHocTh aToMOB
XUMHYECKHUX IJIEMEHTOB

11. | CocraBicHre XUMUYIECKIX 13.10.2022 | YcTHBIi onpoc;
($hopMyJ1 IO BAJICHTHOCTH.

HaxoxneHnue BaJICHTHOCTH
XUMHYECKHUX 3JIEMEHTOB I10
dbopmyre

12. | OTHOCHTEIbHAST aTOMHASI 10.10.2022 | YcTHbI onipoc;
Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAsE Macca

13. | Pewenue 3amad Ha 14.10.2022 | [TpakTuyeckas
BBIYHCIICHHE OTHOCUTEIBHON pabora;
MOJIEKYJIIPHON MacChl IIpakTrka
BEIIIECTB pelieHus 3a1ad;

14. | MaccoBast monst 18.10.2022 | [TpakThka
XUMHYECKOTO DJIEMEHTA B pelieHus 3a1ay;
COCTUHEHUU

15. | Pewenue 3amad Ha 20.10.2022 | [TpakTuka
BBIYHCIICHHE MacCOBOM JTOJTN pelieHus 3a1ay;
XUMHYECKOTO AJIEMEHTA TI0
dbopMyIie coeTuHeHUs

16. | ®usnyeckre U XUMHUYCCKUE 24.10.2022 | YcTHBIN ompoc;
SIBJICHUSI. XUMHUYECKas OLICHOYHBIN
peaxius JIUCT;

17. | IIpu3Haku u yciaoBus 27.10.2022 | YcTHBII onpoc;
MPOTEKAHUS XUMHUYECKUX OLICHOYHBII
peakuuii JINCT;

18. | 3akoH coxpaHEHHs MaCChI 31.10.2022 | YcrHBIH onpoc;
Bewects. M.B.

JIoMOHOCOB— y4EHBIN-
19. | Xumuueckue ypaBHEHUS 03.11.2022 | YcTHbIit ompoc;
OLICHOYHBII
JUCT;

20. | Turbl XUMHYECKUX PeaKInuit 07.11.2022 | Tematnveckuii
(coenrHeHUsI, pa3IOKEeHHUS, MUCbMEHHBIN
3aMelIeHus, OOMeHa) OTIpoC;




21. | Ypok 0600meHus 1 10.11.2022 | YcTHBIi ompoc;

CUCTeMAaTH3alluy 3HAaHUH MPaKTUKA
pelieHus 3a1a4 u
COCTaBJICHHE
XUM.ypaBHECHU;

22. | KonTponbsHas padorta Nel. 14.11.2022 | KonTpoabHas

pabora;

23. | Bo3ayx — cMech ra3oB. 17.11.2022 | OrieHOYHBIH
Cocras Bo3ayXa JINCT;

24. | TenmoBoii a3 dext 21.11.2022 | YcTHbIit onpoc;
XUMUYECKON PEAKLIUH,

MIOHSITHE O
TEPMOXUMHUYECKOM
YPaBHEHUH, IK30- U
SHAOTEPMHUYECKUX PEAKIUIX

25. | CrtocoOBbI morydeHust 24.11.2022 | Tematnveckuii
KHCIIOpO/ia B 1a00paTOpuu U MUCEMEHHBIN
MIPOMBIIIIJICHHOCTH. OIIpoC;
[Ipumenenue kuciopoaa

26. | [IpakTnueckas padora Ne 3. 28.11.2022 | [TpakTuyeckas
[Tomyuenue u cobupanue pabora;
KHCIIOPO/Ia, U3YUYCHUE ET0
CBOKCTB

27. | KpyroBopoT KHCIOpoja B 01.12.2022 | YcrHBIi onpoc;
pupoze OLICHOYHBII

JIUCT;

28. | Kucnopoa — XUMHUYECKU I 05.12.2022 | YcrHblit onpoc;
3JIEMEHT U MPOCTOE
BemiecTBo. [lonstue 06
OKCHJIaX.

29. | Bomopox — XHUMHYECKUN 08.12.2022 | TemaTnueckuit
3JIEMEHT U MPOCTOE MUCHbMEHHBIN
BEIIECTBO oTpoc

(xucnopon);

30. | [Ipaktuueckas padora Ne 4. 12.12.2022 | TIpakTrueckas
[Tonyuyenue u cobupanue pabora;
BOJIOPOJIa, U3yUEHHUE €TO
CBOICTB

31. | TTonsiTHE O KHCTOTAX U 15.12.2022 | TemaTuveckuit
COJISIX MUCbMEHHBIN

ompoc (BOIOPOI;




32. | KoanuecTBO BEECTBA. 19.12.2022 | ITpakTuka
Monb. Monsipnas macca pelIeHus 3a/1ay;

33. | 3akoH ABorajpo. 22.12.2022 | [IpakTuka
MounsipHblii 00BEM TazoB. pelieHus 3aay;

34, | Pemenue 3ama4d Ha 26.12.2022 | [IpakTuka
B3aMMOCBSI3b KOJIMYECTBA pelieHus 3a1ay;
BEIIECTBAa, 00BEMa U MacChl
ra3oB. Pacuérsl o
XUMHYECKUM YPaBHECHUSIM.

35. | Pacy€Thl MO0 XMMHYECKHM 29.12.2022 | [IpakTuka
ypaBHeHusM. [Iprumenenue pelieHus 3a1ay;
3aKkoHa ABOrajapo.

36. | ®u3nUECKHE U XUMUYECKUE 12.01.2023 | VcrHblit onpoc;
CBOMCTBA BOAbLL. AHAIN3 U O11eHOYHBI
CHUHTE3 — METO/bl U3yUEHUs JUCT;
cocTaBa BOJIbI

37. | TlonsiTe 00 OCHOBAHUSX U 16.01.2023 | CamoorieHKa ¢
MHUKATOpax HCIIOJIb30BaHUEM

«O11€HOUHOT O
JTUCTAY;

38. | PactBopsl. PacTBOpHMOCTB 19.01.2023 | [TpakTuka
BEIIECTB B BOJIE pelieHus 3a1ay;

39. | KoHueHTparws pacTBOpOB. 23.01.2023 | [TpakTuyeckas
MaccoBas 051 BeliecTBa B pabora;
pactBope. Brruncienus ¢
HCIOJIb30BaHUEM
MOHATHSIKMACCOBAsI TOJISI
BELIECTBa B pacTBOpE

40. | [Ipaktuueckas padora Ne 5. 26.01.2023 | TemaTuyeckuit
IIpurorosnenue pacTBOpoOB ITACbMEHHBIN
C omnpenenéHHon orpoc (Boja);
KOHIIEHTpalueun

41. | KpyroBoport BOJIbI B 30.01.2023 | Yernblit onpoc;

pUpoe. 3arps3HEHHUE
NPpUPOAHBIX BoA. OXpaHa U
OYHUCTKA IPUPOJIHBIX BOJI

OLIEHOYHBIH
JIACT;




42.

Knaccudukanus
HEOPraHUYECKUX
coeauHenuit [lonstue o
rpynnax cXoaHbIX
3JI€MEHTOB (ILIEJIOYHBIE 1
IeJI0YHO3EMENbHbBIE
METaJLJIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yIoT
am(poTepHBIC OKCHUJIBI 1

06.02.2023

YeTHBIN o1poc;
OLEeHOYHBIN
JINCT;

THIPOKCHIBI

43. | Kimaccudukanmus 09.02.2023 | YcTHBIH ompoc;
HEOPraHUYECKUX OLEeHOYHBIN
COETUHEHUN JINCT;

44. | Oxcunsl: KIaccupuKaIus 13.02.2023 | TeMatnyeckuii
U CBOICTBA. MUCHMCHHBIN

OTpoc;

45. | OcHoBaHwMsI, KiIaccuuKaus 17.02.2023 | Tematnveckuii
M CBOMCTBA, CIIOCOOBI IMMChMEHHBIN
MOTYyYEHUS OTIpoC;

46. | AMpoTrepHBIE OKCHIBI U 20.02.2023 | TemaTtuueckuit
TUIAPOKCUJIBI, UX CBOMCTBA U NHUCHbMEHHBIN
MOJTyYeHUE OTpoc;

47. | Kuciotsl: cocras, 24.02.2023 | YcTHBIM onpoc;
Kiaccudukanus,

HOMEHKJIaTypa, PU3NIecKue
CBOIMCTBa

48. | KHCITOTBI: XUMHUYECKHE 27.02.2023 | TemaTnueckuii
CBOMCTBA, CIIOCOOBI MMUCbMEHHBIN
noy4yeHus. P aktuBHOCTH OIIpoC;
METAaJLJIOB

49. | Conu: xnaccudukarys u 02.03.2023 | TemaTnueckuit
CBOICTBA. MHUChbMEHHbIM

OTpoc;

50. | Beraucnenus mo 07.03.2023 | [IpakTuka
YpaBHEHUSM XUMHYECKOU perieHus 3a1ay;
peakmu

51. | 'eHeTH4eckast CBSI3b MKy 09.03.2023 | [IpakTuueckast
KJIacCCaMU HEOPTaHUYECKUX pabora;

COE€TUHEHUN




52. | Ilpaktuueckas padota Ne 6. 13.03.2023 | [IpakTuka
Pemienue peucHuA 3a1a4,
HKCHEPUMEHTAIBHBIX 3aj1a4
1o Teme «OCHOBHBIE KJIACChI
HEOpPraHUYECKUX
COETUHEHUN

53. | Ypok 0600menus n 16.03.2023 | KortpospHas
CUCTeMAaTH3aINH 3HAHUHA pabora;

54. | KonrponbHas pabora Ne2. 20.03.2023 | CamoorieHKa ¢

HCIOJIb30BaHUEM
«O11€HOUHOT O
JUCTa;

55. | AHanmu3 KOHTPOJIbHOM 23.03.2023 | YcTHBIM ompoc;
paboThI

56. | Ctpoenne aromoB. Cocras 27.03.2023 | YcTHBIM 0npoc;
aTOMHBIX siiep. M30TomsL.

OnekTpoHbl. Pu3nvecKuit
CMBICJI TTOPSIIKOBOIO HOMEpa
3JIEMEHTA

57. | [leprpoauvecKuii 3aK0H U 30.03.2023 | YcTHBIi onpoc;
Ilepuonnueckas cucrema
XMUMHUYECKHX 3JIEMEHTOB
J.1. Menneneena.

[Tepuonpl, rpynibl,
noArpymnmsl. PU3nyecKui
CMBICJI HOMEPOB IIEpHOJa U
TpYyTIIBI

58. | CTpoeHne 31eKTPOHHBIX 03.04.2023 | YcTHBIM ompoc;
000J109€K aTOMOB TIEPBBIX
20 XMMHUYECKHUX 3JIEMEHTOB
MEPUONYECKON CUCTEMBI
. . MenneneeBa

59. | Xapakrepucruka 06.04.2023 | KontposabHas
XMMHYECKOTO dIIeMEHTa O pabora;

€ro MOJIOKEHHIO B
nepuoanudeckon cucreme /1.
. MenneneeBa




60. | 3HayeHue NePUOHIECKOTO
3aKOHA U MEPUOIUYECKON
CUCTEMBI XUMHYECKHUX
3JIEMEHTOB JJIs1 Pa3BUTHS
HayKH U MPAKTHKHU.

. . MenneneeB —
YYEHBIM, NIEJaror u

10.04.2023

YeTHBIN o1poc;

rpaXJaHUH
61. | KonTponsHas padora Ne3 1 13.04.2023 | YcTHBIM onpoc;
62. | DnexTpooTpuuarenbHOCTh | 1 17.04.2023 | [IpakTuka
aTOMOB XUMHUYECKUX peleHHs 3a1a4;
3JIEMEHTOB.
63. | XuMuyeckas CBs3b: HOHHAs, | 1 20.04.2023 | YcrHblit onpoc;
KOBaJICHTHAsI MOJISIpHAs U
KOBaJICHTHAsI HETOJIApHAast
64. | CTeneHb OKHCICHUS 1 24.04.2023 | [TpakTuka
peleHHs 3a1a4;
65. | OKHCITUTEITBHO- 1 27.04.2023 | YcTHBIM onpoc;
BOCCTAHOBUTEIIbHBIC
peakmuu (OBP). [Ipomeccsr
OKHCJICHUS U
BOCCTaHOBJICHHSI.
Oxucnurenu u
BOCCTaHOBUTENH
66. | CocraBiieHue ypaBHEHUI 1 08.05.2023 | [IpakTuka
OKHUCJIUTEIBHO- peleHHs 3a1a4;
BOCCTAHOBUTEJIBHBIX
peaKkuuii u cxem
AJICKTPOHHOTO OajaHca
67. | Ypok 00001IeHNS 1 1 15.05.2023 | YcTHBI# onpoc;
cUCTEMAaTH3allly 3HAaHUI
68. | Ypox pa3BuBaromero 1 22.05.2023 | YcTHBIN 01poc;

KOHTPOJIA 3HaHUM. XUMUS B
NEUCTBUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIIOHEpHOE OOIIECTBO
«3marensctBo«IIpocBeienne;
AxmmonepHoe obmectBo «M3natenbctBo «IIpocBerienue;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/ - "TIpocBemenue" Kopmnoparus Poccuiickuii yueOGHUK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

http://www.edu.ru — DexnepanpHble 00pa3oBaTeIbHBIE PECYPCHI sl 00IIETO 00pa3oBaHUs/
https://educont.ru/ - Katanor mudppoBoro o6pazoBaTearHOTO KOHTEHTA.

http://school-collection.edu.ru/ - EqunHas komnekius ugpoBbIX 00pa3oBaTeNbHBIX PECYPCOB.
Xumus:
http://www.hemi.nsu.ru/ - OCHOBBI XUMHUHU. DIEKTPOHHBIN YUCOHHUK.

http://hemi.wallst.ru/— OOpa3oBaTenbHbII CANT IJIs ITKOJIHHUKOB 110 XUMHH
https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa
https://vos.olimpiada.ru/ - Bcepoccuiickast omuMmana mkOIbHUKOB.

https://chem8-vpr.sdamgia.ru/ - Peury BIIP.



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHUE

[TeuaTHbIe TaOIUITHI 1O YUEOHBIM TEMaM Kypca.
Mogenu KpUCTATHYECKUX PELIETOK; IapOCTeP KHEBbIE U 00beMHBIE MOAETH MoKyl Komiekuun
HEOPTaHMYECKUX BEIIECTB.

OBOPYJIOBAHME JIJISI TPOBEJIEHUSI JIABOPATOPHBIX, MIPAKTUYECKHNX PABOT,
JEMOHCTPAIIUM

KommexT «Mukponabopatopust 1j1sl XMMUYECKOT0 SKCIIEPUMEHTa» C HA0OPOM COOTBETCTBYIOIINX
peakTuBOB. Habop peakTuBOB 11 000pya0oBanwus [tst BioHeHUss OI'D mo xuMumu.






