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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpaMma 1o XuMuu JJ1s1 00y4aromuxcsi 8 KJIacCOB cOCTaBlieHa Ha OcHOBE TpeGoBaHuUid K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHusl, C YIETOM pacrpeeIEHHBIX 10 KJIaccaM IPOBEPSEMBIX TPEOOBaHMIA K Pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUarOIIKUXCsl IPH MTOJyYEHUH OCHOBHOIO 00111ero oopazoBanus u ¢ yuéroM Konuenuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, mpotokoun ot 03.12.2019 N ITK-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOI'OM 3HaY€HHEM XUMHUYECKOW HayKU B IIO3HAHUM 3aKOHOB IPHPOJIbl, B PA3BUTUH ITPOU3BOAUTEIIBHBIX
CHJI OOILIECTBA U CO3/IaHMM HOBOM 0a3bl MaTe€pUaIbHOMN KyJIBTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbI, HEOOXOIUMBIM YCIIOBHUEM >KM3HHU O0IECTBA: 3HAHWE XUMUHU CITY)KUT OCHOBOH JIJIst
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIIOINH
BELIECTB B IPUPOJIE; COBPEMEHHAsI XMMUS HAlpaBJieHa HA pellieHue TI00anbHbIX MPO0IEM YCTOHYMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUILEBOM 1 3KOJIOrHYecKoi 6e30acHOCTH, podiieM
3/IpaBOOXpaHEHHUSI.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBECHHO IMOBLICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI AJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLIET0 YBEPEHHO TPYJIUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOT0OOpa3HOM
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpYy’Karollel IpupoIHOH cperie, A1 TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH PA3IUYHbIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiM3yeT MPUCYIIHNE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPbIE OTPa)KaIOT rOCY1apCTBEHHbBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune mpeamera: 1) cnocoOCTBYET pean3aiii BO3MOXKHOCTEH T CaMOPa3BUTHS M POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEI0BATEIbCKIUX YMEHNUH, HEOOXOAMMBIX KaK B TOBCEIHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIICHHS,
3aKJIabIBA€T OCHOBBI LIEJIOCTHOT'O B3IJIsI/Ia HA €IMHCTBO MPUPOIBI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBiIeHUs B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIIEIIUGPUKON COMepKaHUS TPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc Xx¥uMuu OCHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOLIMMUCS OCHOB HEOPTraHUYECKON
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XUMH4YecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY TOCIIEI0BATEIBHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOT'O 3aKOHA XMMUH, YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H, MPEACTaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOTIHSS (GYHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHO npuposl. Tem cambiM 0OecreunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOCHHUE CO/IEPIKAaHUS Kypca IPOMCXOIUT € IPUBJICUCHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5—7 kinaccel» 1 «Du3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPATUIIMOHHO OTHOCAT (hOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOIM HayKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsiny ¢ 5TuM 1ienu u3ydeHus npeMeTa B MpOorpaMMe YTOUHEHbBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroans B o0pa3oBaHUM 0C000 3HAYNMOMN
MpU3HAETCS HATIPABICHHOCTh OOYUYCHHsI Ha Pa3BUTHE U CAaMOPa3BUTHE TUYHOCTH, (popMHUpoBaHHE €€
WHTEJIEKTa U 001el KynbTypbl. O0yueHue YMEHHUIO YUUTHCS U MPOJI0JIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJTHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YeHHUH ITpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIIee 3HaUeHue NproOpenu Takue
LIEJIH, KaK:

(opMHpOBaHNE HHTEIICKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO00OPa30BaHUIO, COTPYIHHUECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



MO3HABATEIBHOM NESTEILHOCTH, HAYYHBIM METOAAaM MO3HAHU, (POPMHUPYIOIIUM MOTHBALIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
NeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), IMEIOLIIX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUAOB JICATEILHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

¢dopmupoBaHue Y 00yJarOmuUXCcs TYMAaHUCTHUECKUX OTHOIIECHUH, TOHUMaHUS IEHHOCTH XUMUYECKUX
3HAHUH JUIS BEIPAOOTKHU 3KOJIOTUYECKH LIEIecO00pa3HOro MOBEACHHS B OBITY M TPYAOBOH JESITEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAIPABICHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B xKU3HU YenoBeka. Tena u Bemectsa. OU3ndecKue CBOMCTBA BEIECTB.
AFpGI‘aTHOG COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 MCTOoAax IMO3HAHUS B XUMHUH. XUMHS B CUCTCMC HayK. qI/ICTLIe
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U croKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

Du3nyecKkue U XUMUYECKHE ABJICHUA. XMMHYECKas peakuus U €€ MPU3HaKU. 3aKOH COXPAHEHUS MAcChl
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMeHa).

XHUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 10, ¢ IpaBujiaMu paOOThl B J1a0OpaTOpUU U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPraHWMYECKHUX BEIIECTB; Ha0M0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbA, PACTHPAHHE
caxapa B CTyIIKe, KUIIEHHE U KOHJICHCALlUsl BOJbl) U XMMUUYECKHX (TOPEHHE CBEUYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0A€HUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMHUYECKHUX peakuil (pa3ioxeHue caxapa, B3auMOCHCTBUE CEPHOI KMCIOTHI € XJI0pHUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMo ieiicTBre jxese3a ¢ pactBopoM coiu meau(ll));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JUCTUILUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKU IIOBAPEHHON COJIM; HAOII0ACHNE U ONIUCAHKE
PE3yJIbTaTOB MPOBEACHUS ONBITA, WIUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHUS MAcChl; CO3JaHue MOieTei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B IpHUpojie, PU3NUYECKUEe U XUMUIECKHe CBOMCTBa (peakiuu ropenus). Oxcuabl. [I[pumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakuu, TEePMOXUMHUYECKHE YPaBHEHUS, K30~ U SHIOTEPMUUECKUE
peaknuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CIIOA.

BOI[OpO,Z[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (I)I/I3I/IquKI/IC 1 XUMHWYCCKHE
CBOIZCTBE[, IMPUMCHCHUC, CIIOCOOBI MOJIYUCHUA. Kucnors! u conmu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHUSAM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBast 10715 BEIIECTBA B pACTBOPE. XUMHUUECKHUE CBOMCTBA
BoJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/JIE U B KU3HU yenoBeka. KpyroBopot Bojbl B IPUPOJE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeauaennii. Oxcuasl. Knaccudukaims okcuioB: coaeodpasyromme

(oCHOBHBIE, KUCITOTHBIC, aM(OTEpHBIC) U HecoJieoOpa3yromue. HoMeHKIaTypa OKCUA0B (MEeXIyHAPOIHAS U
TpuBHaJIbHAS ). PU3HUECKUE U XUMHUECKHE CBOMCTBA OKCUIOB. [loyueHne okcuioB.

OcHoBanus. Knaccudukanus OCHOBaHHI: METOYN U HEPACTBOPUMBIC OCHOBaHUsI. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHE CBONCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nyecKre U XuMU4YecKue cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. I[lonydyenue
KHCJIOT.

Comu. HomenknaTypa coiield (MexayHapoaHas ¥ TpuBHaibHas ). DU3NYECKHE U XMMHUYECKHE CBONCTBA
cousiel. [lonmyuenue comnen.

I'eneTnyeckas cBsI3b MEXKIy KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUMN.

XUMHUYECKUHN HKCIIEPUMEHT: KaueCTBEHHOE OIMPEIeNICHUE COICPKAHUS KUCIOPO/ia B BO3/1yX€; MOJyUCHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOI0IeHUE B3aUMOICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOIy4YeHHUEe, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOPOIa
(ropenwue); B3aumoielicTBre Bojgopoaa ¢ okcuaoM Meau(1l) (Bo3amMokHO MCTIONIb30BaHUE BUICOMATEPHUAIIOB);
HabIo/1eHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3NUYHON PACTBOPUMOCTHIO; IPUTOTOBIICHHE PACTBOPOB C OMPECIEHHON MaccoBOil Tonei
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
MCIIOJIb30BaHNE BUCOMATEPUAJIOB); OTIPEIelIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHAUKATOPOB;
UCCleI0BaHie 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HA0I0IeHNE U3MEHEHUS OKPACKH
MHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaNIaMH, peaklUii HeHTpaau3auu; NoJydeHne HepacCTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIH; pEIICHHE HKCIIEPUMEHTaIbHBIX 331a4 10
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u Ilepunoanyeckasi cucreMa xuMudeckux 3jeMmenToB /. U. MenjesieeBa.
CtpoeHue aToMoB. XUMU4ecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKINU

HepBBIG IIOIIBITKHN KJ'IaCCI/I(l)I/IKaIII/II/I XUMHWYCCKHUX 3JICMCHTOB. HOHSITI/IG (0] rpynnax CXOIOHBIX 3JICMCHTOB
(1IenoYHbIe U MIETOYHO3eMENbHBIE METAIIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuii 3akoH. [lepnonnueckas cucreMa xuMudeckux ieMeHToB /[, 1. Menneneesa.
Koportkonepuoanast u juimHHonepuoaHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuii CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHsl. CTpoeHHe 3IeKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /[l. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHWYCCKUX 3JICMCHTOB, MECTAINIMYECKUX U
HEMETAJNIMYSCKUX CBOMCTB 110 TpyniaM 1 nepuogam. 3HadeHue HepI/IO,[[I/UICCKOFO 3aKOHa " HCpHOI{I/I‘{CCKOﬁ
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU U ITPAKTUKH. I[ H. Mennenee — yqéHBIﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'DIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/IL[aTCJIBHOCTB
XUMHUYECKHUX 3IeMEHTOB. MIoHHAs CBSA3b.

Crenens okuciaeHus. OKUCINTENFHO-BOCCTAHOBUTEIILHBIC pEaKkuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3IOB BEIIECTB METAJUIOB U HEMETAIIIIOB; B3aUMOICHCTBUE
TUIPOKCH/IA IUHKA C paCTBOPAaMHU KHUCJIOT U IIEJI0Y€eil; MPOBEACHUE ONBITOB, ILTIOCTPUPYIOIINX
MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHne, peakliuy pa3iokKeHHsl, COeTUHEHUS).

MexnpeaMeTHbIe CBS3H
Peanuzamus MeXIpeIMEeTHBIX CBSA3EH MPU N3YUCHUH XUMHH B 8 KJTacCE OCYIIECTBIIICTCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCEMHBIMU JJIs1
OTACIIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOTI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KJIaCCI/ICI)I/IKaLII/ISI, NepUOANIHOCTD, H3,6JIIOI[€HI/I€, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUEC, MOJICIIb,
SABJICHUC.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI H3MEPEHHsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOIIAEMbIE, TOILJIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Ki1acce HaIIPaBJIEHO Ha JOCTHXKEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YUEOHOI O IIpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TPaIUIIMOHHBIMU POCCUICKMMH COLIMOKYIIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, IPHHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U NpaBujiax MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘-I66HI>IX IIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI OCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOIBI, B3aHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHON, HH()OPMAITMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MMO3HAHUIO, JTI0O03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUsl HEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKHMH BEIIECTBAMH B OBITY M pealibHON KU3HH;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU EATEIHHOCTH, B TOM YMCIIEe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHHUI 10 XUMUU,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHIT; TOTOBHOCTH aJalTUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) ctocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTyJ4aeMbI€ TTPH U3YYCHUH XUMUU, JJIs1 PeIICHUS 33134, CBI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMEeTHBIX Pe3yabTaTOB BBICISIOT 3HAYUMBIC I (DOPMHPOBAHUS MHUPOBO33PCHHUS
oOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, IPHUHIIUII, TUTIOTE3a, (PAKT, CHCTEMA, TTPOLIECC, SKCIIEPUMEHT | JIp.),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEeIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AeiicTBU (IT03HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOPHIE 00€CIIEYHBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY TJIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/IXMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: paCKPbIBATh CMBICI
XUMUYECKHUX MOHATUH (BBLACTATh X XapaKTEpHbIe IPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHTHUS JJIs O0bSCHEHUS OTJENBHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
U KPUTEPUU 7S KIIacCU(PUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAaKLUi; YCTaHABIMBATh NPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEX1Yy 0ObEKTaMH U3YUYEHUS; CTPOUTH JIOTHYECKUE PACCYKJIEHUs (MHAYKTUBHBIE,
JENYKTUBHBIE, 110 aHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIUPOKO MPUMEHSEMBIE B
XMUMHUU MOJIETTbHBIE TPEICTaBICHUS — XUMHUYECKHUI 3HaK (CUMBOJI JIEMEHTA), XUMHUEecKas popmylia u
ypaBHEHHE XUMHUYECKOH peakiinyi — MpH pelIeHUuH yueOHO-TI03HAaBAaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKT€PU30BATh CYIIIECTBEHHBIC IIPU3HAKY U3y4aEeMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; BBISABIATH 00IIME 3aKOHOMEPHOCTH, IPUYNHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYMS B U3yYaEMBIX IIPOLIECCAX U SBJICHUSX; IIPEJIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOSATEILHO BEIOUPATh CMIOCO0 pelieHus yaeOHoM
3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BBIOMpPATh Haubosee MOAXOIAIINN C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM HUCITOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IMO3HAHUS, @ TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHe HaOJII0JaTh 3a X0JI0M IMPOIIecca, CAaMOCTOSTEILHO POTHO3UPOBATH €T0 Pe3ybTaT, HOpMyIUpOBaTh
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(GOPMAIIUIO PA3IMUHBIX BUJIOB U (popm
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METOJIbI U 3aIPOCHI IPU MOUCKE U 0TOOpe HH(POPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BRITIOJHEHUS y4eOHBIX U TTO3HABATEIbHBIX 33]1a49 OTpe-
JENIEHHOTO THITA; TPHOOPETEHHUE ONBITA B 00JIaCTH UCIIOJIb30BAHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, OBJIaJCHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATILHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIMK U WILTIOCTPHPOBATH
pelnraeMble 3a/1a9M HECTIOKHBIME CXEMaMH, TUarpaMmmMamu, IpyrumMu popmamu rpaduku u ux
KOMOHHALIMSIMU,

7) yMeHHEM HUCII0Ib30BaTh U aHAJIM3UPOBATH B MPOIECCE YUEOHOM U MCCIIEOBATEIBCKOMN JACSITEIIbHOCTH
WH(OPMAIIHIO O BIMSHUU TPOMBINIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J€HCTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0JI€ AMATIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYKIa€MOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuil (00cyXIeHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPJUHAIIMS COBMECTHBIX JIEUCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymeHHEM CaMOCTOATEILHO OMPEEIATh IEH IeATeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh WU
KOPPEKTUPOBATh MPEATIOKEHHBIN aITOPUTM JIEUCTBUI MPU BBHIOTHEHUH 33JaHUN ¢ YUETOM MOJTYyUESHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aT€ILHOTO CO/ICP)KaHUS, YCTAHOBJICHHOTO TaHHOM
MIPUMEPHON pabouel MporpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YyJaIOIIMMUCS HayYHbIE 3HAHUSI, YMEHUS U
CIoCcOOBI IEUCTBHH, crielupUIECKUE TSI TPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIHLHOCTH 110
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETALMH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUCOHBIX U
HOBBIX CUTYaITUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYIECKUX MOHSITHI: aTOM, MOJICKYJIa, XHMHUYCCKUIN 3JIEMEHT, MPOCTOE
BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, KiaccuuKalys peakuuid: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JI0KEHNUs, PEaKIIMK 3aMEILEHUs], peaKui 0OMEHa, 39K30- U SHAO0TEPMUUYECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, SIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aTOMa, XUMUYECKAas CBS3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AHUOH,
pacTBoOp, MaccoBasi A0Js BellecTBa (MPOIEHTHAsI KOHLIEHTPALKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH TOHATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHsSI (DOPMYJI BEIIECTB M YPABHEHUI XMMUYECKIX
peaKIuii;

4) onpedensims BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIaCCy COSAMHEHUN T10
dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHMUECKUX COCTMHECHHUSX;

5) packpwieams cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
IIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX IOJ0KeHUs B [leproauyeckoin
CHCTEME; 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYECHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IMUHYI0 Gpopmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnna)», Majble U O0NblINe IeprUo/Ibl; COOTHOCUTh 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B TabIuIe
«Ilepnonnyeckas cucreMa xumuueckux 3nemeHToB [l. . MenneneeBay ¢ YMCI0BBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0SM);

6) xnaccuguyuposams XAMUYECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEaKIUil;

8) mpocnozuposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
MIPOTEKAaHNS XUMHUECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

9) evluuCHsIMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYEO MacChl BEIIECTB; MaCCOBYIO JIOJFO
XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacuéTel 10 YpaBHEHUIO XUMHUUYECKOMN peaKkLnu;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICIUTEIBHOM JEITEIbHOCTH — aHAJIU3 ¥ CHHTE3, CPABHEHHE,
0000111eHrEe, CUCTEMATH3aIIHI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBA3EH — /IS
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKlUii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) credosame nipaBUIaM MOIB30BAHUS XUMHUYIECKOM MMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, a TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYECHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPO/Ia U KHCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEN U KUCIIOT C TIOMOILBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U JIp. ).



TEMATHYECKOE IIJIAHUPOBAHHUE

MOJIEKYIAPHBIX YPaBHEHNH XMMIYECKHX PEaKIMii ¢ ydacTHeM BOJIOPO/Ia;

CrezroBath nmpaBuiIaM 6€30MacHOI paboThl B TaGOPAaTOPUM MPU HCTIONb30BAHUI
XUMMYECKOH MOCy bl 1 000pyI0BaHNs, a TAKKE IPABHIaM OOPAIIEHUS ¢ TOPIOYUMU
BEIICCTBAMH B OBITY;

ImanupoBaTh ¥ OCYIIECTBIATH Ha MPAKTHKE XHMUYECKHE YKCTIEPUMEHTSI, TPOBOJUTh
HaOJTIO/ICHNIS, JIENaTh BBIBOJIBI IO PE3yIbTaTaM SKCIIEPHMEHTa;

VYy4acTBOBaTh B COBMECTHOM padoTe B IpyIIe;

Ne | HanmeHoBaHHe Pa3/ieioB U TeM KonnvecTBo yacos Hara Bujibl 1esITeJIbHOCTH Bupsl, DJIeKTPOHH
/1| IPOrpamMMBsl H3Y4eHHs hopmbl ble
BCEr0 | KOHTPOJIbHbIE | PAKTHYECKHE KOHTPOJIS (undpossie
padoTsl paboTsl )
Paznen 1. [lepponavajibHble XHMHYECKH e IIOHATHS
1.1.| Xumus — Baxuas 06.1acTb 6 2 01.09.2022 | PackpbiBaTh pojib XUMHHU B IPHPOAE M KU3HH YEIOBEKA, €€ CBSI3b C APYTUMH HAyKaMH; VeTHbli PO,
€CTeCTBO3HAHMS U MPAKTHYECKOM 19.09.2022 | Pasnnuath 4MCTHIE BEWIECTBA U CMECH; OJTHOPOIHBIE K HEOJHOPOIHBIE CMECH; orpoc; ypokul1-2.
JeSITEIHOCTH eJI0BeKa Pasnnuarh (pU3HYECKHe U XUMUYECKHUE SIBICHHUS; ITpakTHueckas
OnpezensTh NPU3HAKK XUMUYECKUX PEAKLHl U YCIOBHS UX MPOTEKAHHS; pabora;
CrieioBath MpaBUiIaM MOJIB30BAHMST XUMUYECKOM MOCYI0M 1 Tab0paTopHEIM
000py0BaHKeEM, a TAKKE PABHJIAM 0OPALICHUS ¢ XUMUYECKUMH BEIECTBAMH B
COOTBETCTBHH C HHCTPYKLHSIMH TI0 BBIMOIHEHHUIO IIPAKTHYECKHX PadoT;
1.2.| BemecrBa 14 1 22.09.2022 | Pasznuuath GU3MYECKUE M XUMUYECKHUE SIBIICHHUSI, OOBSICHSATB X CYLIHOCTD C TOYKH 3PCHHUSI VerHslit PO1II, ypox
U XHMHYeCKHe PeaKIun 14.11.2022 | aTOMHO-MOJIEKYJISIPHOTO YIEHHUS; oIpoc; 3-7,9-10.
OnpezensiTh NIPU3HAKN XUMUYECKUX PEAKLH, YCIOBHS HX POTEKAHNS; KourponbHas
KunaccuduimpoBars XUMHYECKHE peakinH (10 YUCITY H COCTaBY PEarupyroLnX 1 pabora;
00pa3yIoIHXCs BELECTB);
CocraBisith (hOpMyIIbl OHHAPHBIX BEIECTB 110 BAJICHTHOCTH U OIPE/ICIIATh BAICHTHOCTb 110
(opMyI1aM BeILECTB;
Hroro mo pasneny 20
Pasnien 2. BaxHeiinme npeacTaBUTe T HEOPraHHYECKHX BELIECTB
2.1.| Bo3nyx. Kuciopon. Ilonsitie 06 oxcnaax 4 1 17.11.2022 | XapakTepr30BaTh (ONHMCHIBATE) COCTAaB BO3AyXa, HU3NYECKHE H XUMHUIECKUE CBOMCTBA VerHslit POIII, ypoxu
28.11.2022 | xucmnopoza, cocoObl ero MoMyYeHHs, IPUMEHEHHE 1 3HAYCHHE B IPUPOJIE U KUIHH ompoc; 11-12
YeII0BEKa; ITpakTHueckas
CpaBHHBATb PEAKIMU TOPEHHS i MEUICHHOTO OKHCIICHHS; pabora;
Cobupatb nprOOpPHI 15 MONTYYEHUS KUCIOPOAa (BHITECHEHHEM BOJIbI M BO3/1yXa);
Pacro3HaBaTh ONBITHBIM ITYyTEM KHCIIOPOT;
Hcnonb30BaTh XHMHYECKYIO CHMBOJIHKY JUISL COCTABIEHHS (HJOPMyYIT BELeCT,
MOJICKYIISIPHBIX YPaBHEHHI XMMHYIECKHX PEAKIMA C yYaCcTHEM KHCIOPO/a;
OOBSICHATD CYILIHOCTb 9KOJIOTHIECKHX IPOOJIeM, CBS3aHHBIX C 3arpsi3HEHHEM BO3/1yXa;
CrezroBath mpaBniaM 0€30MacHOI paboTkl B TaGOPATOPHH TPH NCTIONB30BAHII
XUMHYECKO# MOCY 16l H 000PYIOBAHHS, @ TAKKE IIPABHIIAM OOPAIICHHSI C TOPIOYUMH
BEILIECTBAMHU B OBITY;
2.2.| Bomopoa. 4 1 01.12.2022 | Xapaxrepu3oBath (ONUCHIBaTh) HU3HUIECKHE H XMMUYECKHE CBOHCTBA BOJOPOAA, CIIOCOOEI Verasrit PO, ypok
IlonsiTHE 0 KHCTOTAX H COJISAX 12.12.2022 | ero nosnydenus, IPUMEHEHHE; ompoc; 13.
CoGupath mpubOp st HOTYYeHHs! BOAOPO/Ia; ITpakTHueckas
Hcnonb30BaTh XHMHYECKYIO CHMBOIIMKY JUISl COCTABIECHHS (JOPMYIT BELIECTB, pabora;




2.3.| KosimuecTBeHHbIE OTHOLIEHHSI B XHMHHU 5 15.12.2022 | PackpbIBaTh CMBICI H3YYaeMbIX IOHATUH U MPUMEHATb 3TH MOHSTHS, @ TAKKE H3yICHHBIC Verusiit POIII, ypox
29.12.2022 | 3aKOHBI ¥ TEOPHH [UIsl PELICHHS PACUETHBIX 3a1a4; oI1poc; 8.
BbI4uciaTh MONSIpHYI0 Maccy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM ra3a, Maccy BEIECTBa;
IIpoBoANTb PacUEThI 110 ypPaBHEHUAM XUMHUYECKHX PEAKIUil: KOIHYECTBA, 00bEMA, MacChl
BEILECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY, Macce PEareHTOB HIlH MPOIYKTOB PEaKLIH;
BsicTpanBath pa3BEpHYThIC MMCbMEHHBIC M YCTHBIC OTBETHI C ONOPOI Ha HH(MOPMALIHIO U3
y4eOHHKA U CHPABOYHBIX MATEPHAIOB, IPAMOTHO HCIIOIb30BATh N3y4CHHbII TOHATHHHBIN
anmapar Kypca XUMHH;
2.4.| Boaa. PactBopsl. [lonsitne 06 ocHoBaHUsSIX | 6 09.01.2023 | PackpbIBaTh CMBICI H3y4aeMbIX HOHSTHII H IPUMEHSATh ITH MOHATHS IPH OMMCAHUH CBOUCTB | Y CTHBIH POIII, ypox
26.01.2023 | BeuiecTs U MX NpEBpAIIECHNUH; ompoc; 14.
XapakTtepu3oBarh (pU3MYECKHE U XHMUYECKUE CBOMCTBA BOJIbL, €€ POJIb KaK pacTBoputeisi B | KoHTponbHas
HPUPOAHBIX IIPOLECCAX; pabora;
CocTaBiisiTh ypaBHEHHS] XHMUYECKIX PEAKLHIl C y9aCTHEM BOJIBI; IIpaktryeckas
OGBACHATD CYIHOCTh YKOJIOTHUECKHX TIPOOIIEM, CBA3AHHBIX C 3arpA3HEHHEM IPUPOAHBIX BOJ,| PadoTa;
Croco6bl OYUCTKH BOABI OT IPUMECEH, MEPBI 110 OXPaHE BOJ OT 3arpsi3HEHHS;
IranupoBaTh ¥ OCYIIECTBIIATh Ha PAKTHKE XUMUYECKHE IKCIICPUMEHTBI, IPOBOUTH
HaOJIFO/ICHIIS, JIENIATh BBIBOJIBI 110 PE3yJIbTaTaM IKCIIePHMEHTa;
CrnienoBath npasuiiaM 0€30macHoi paboThl B 1aOOPaTOPHHU P UCHOIb30BAHUH
XUMHYECKO# IOCY/bl H 000pyI0BaHHS,
IIpoBOANTH BBIYKMCIICHUS C IPUMEHEHHUEM MOHSTHS «MAccoBasi J0JI BEIECTBA B PACTBOPE;
2.5.| OcHOBHbIE KJIACCHI HEOPTAHMYECKHX 11 30.01.2023 | KiaccupuuupoBaTh H3ydacMble BEIECTBA I10 COCTaBY U CBOHCTBAM; VeTHbli Po1I,
COeIMHEHMIT 09.03.2023 | CocraBisath GopMyJIbl OKCHIOB, KUCJIOT, OCHOBAHHI, COJIEH U HAa3bIBATH UX T10 orpoc; ypoku 15-
ME3K/IyHapOIHO! HOMEHKIIATYPE; Kourponbuas | 24.
IIporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOIINX XMMHYECKUX CBOHCTB H3y4CHHbIX pabora;
KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS; IIpaktuyeckas
CoCTaBIsITh MOJIEKYJISIPHBIE YPABHEHHS PEAKLMH, HIUTIOCTPUPYIOLIMX XHMUYECKUE CBOHCTBA | Pabora;
U CIIOCOOBI MTOJTYYEHHUs BEIIECTB H3Y4YCHHBIX KJIACCOB/TPYIIIL, a TAK)KE MOJTBEPIAAIOIIHX
TEHETHYECKYFO B3aHMOCBSI3b MEXKy HUMH. ;
Tpou3BOIMTH BEIYKMCIICHUS 110 yPaBHEHUSIM XMMHYECKUX PEaKIIHii;
TlraHMpOBaTh ¥ OCYIIECTBIISTH Ha IPAKTHKE XHMUUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
HaOITIO/ICHNS, JIENIaTh BBIBOJIBI [0 Pe3yIbTaTaM SKCIIePHMEHTa;
CrezroBath nmpaBuiaM 0e30MacHOi paboTel B TaGOpaTOpnM P MCTIONB30BAHNT
XUMHYECKO# MOCY/Ibl H 000pyI0BaHNS;
Hroro mo pasaeny 30
Pa3znen 3. lepuoanueckuii 3akon u Ilepuoanueckas cucreMa XumMu4eckux nementos /. U.
Memnpeieesa.
o x PN
3.1.| Mepuoauyeckuii 3axon u Mepuoguyeckasn | 7 13.03.2023 | PackpsIBaTh CMBICI EPHOJNYECKOTO 3aKOHA; Ycerubrit POII,
CHCTEMA XHMHYECKHUX 3JIEMEHTOB 10.04.2023 | [TonuMaTh CyIECTBOBAHUE MEPHOIMYECKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB | OTPOC; ypoku 25-
J. . Menaeneesa. CTpoenune atoma (M3MEHEHHE PAJIUYCOB aTOMOB H AJIEKTPOOTPULIATEILHOCTH) U HX COEIMHEHUH OT Kourponbuas | 28.
TOJIOKEHHS B IEPHO/IMYECKOM CHCTEME U CTPOCHHS aToMa,; pabora;

VcTaHaBIHBATE CBSI3b MEX/LY HOJOKEHHEM DJIEMEHTA B IEPHOANIECKOI CHCTeME H
CTPOEHHEM €ro aToMa (COCTaB M 3aps Apa, 00IIlee YHCIIO0 HIEKTPOHOB 1 Pacpe/ieieHne UX
TI0 JIEKTPOHHBIM CJIOSIM);

IIporro3upoBath XapakTep H3MEHEHHUS CBOKCTB AIEMECHTOB U HX COCIMHEHHIT 110 TPYIIaM U
nepuozam Ileproanueckoit cucTeMsr;

XapaKkTepu30BaTh XHMUUECKUE HIEMEHTHI IEPBBIX TPEX MEPHOIOB, KATUs, KaTbIUs 110 UX
nonoxenuto B [leprnoanueckoii cucreme Jl. M. Meneneesa;

CrenoBath npaBuiaM 0€30macHoi paboThl B 1a0OPaTOPHHU MPH HCHOIb30BAHUH
XUMHYECKOH MOCY b M 000pyTOBaHNS;




3.2

Xumuueckas cBsizb. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIHH

13.04.2023
11.05.2023

PackpbIBaTh CMBICT H3y4aeMbIX TTOHATHI;

OmnpenensrTs BUJ XUMHYECKOH CBS3H B COCTHHEHUN;

OmnpenensTh CTENEHb OKHCICHHS XHMUYECKOT0 JJIEMEHTa M0 (JOPMYJIE €ro COCANHEHHS;
Ornpesensth 371eMEeHT (BEIIeCTBO) — OKUCIMTENb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb;

OOBACHATD CYIIHOCTb IIPOLECCOB OKHCIICHHS H BOCCTAHOBICHHS;

CocTaBIIAT YJIEKTPOHHBIH OanaHe ¢ yI€TOM YHCIIa OTJAHHBIX U IPHHATHIX JJIEKTPOHOB,;
CocTaBIsATh ypaBHEHHE OKHCIINTEIbHO-BOCCTAHOBUTENILHOM PEaKIIK;

Hcnons30BaTh IpHU BBIIOIHCHUH YIeOHBIX 3a1aHHI TEKCTH! yIeOHUKa, CIIPAaBOYHBIE
Matepualbl (IEpUOANYECKYI0 CUCTEMY XUMUUECKHX d1eMeHToB /1. M. Menzeneesa, tabnuuy
PacTBOPUMOCTH KHCIIOT, OCHOBAHHUI H COJEll B BOZIE, JIEKTPOXHUMUICCKUI PSIT HAMIPSKEHHI
METaJlIoB);

VeTHbli
ompoc;
KonTtponbpHas
paborta;

POI,
ypoku 29-
34.

Hroro no paznemny:

15

PesepBHOe Bpems

OBILEE KOJIMYECTBO YACOB
I10 [TIPOT'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonunuyectBo 4yacos Hara Bunel,
n/n u3y4eHus: | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
KOHTPOJIA
padoThI padoThI

1. |IIpenmer xumun. Ponb xumun | 1 01.09.2022 | YcrHbIi
B )KU3HU YEIIOBEKA OIpoC;

2. | XWUMHS B CHCTEME HayK. 1 05.09.2022 | Ycrubrii
MeToabl MO3HAHUS B XUMUU onpoc;

3. |IIpakTuyeckas padora Ne 1 1 1 08.09.2022 | [TpakTryeckas

pabora;

4, |Tena u Bemectsa. @usnyeckue | 1 12.09.2022 | VcTHBIH
CBOICTBA BEILIECTB. Ompoc;
ArperaTHoe COCTOSIHHE
BEIICCTB

5. | YwucTele BemecTBa U CMECH. 1 15.09.2022 | VcrHEBIH
CriocoOsI pa3eneHus cMmecei OTIpoc;

6. |Ilpaktuueckas pabora: Ne 2. 1 1 19.09.2022 | ITpakTuveckas
Paznenenne cmeceii (Ha pabora;
IIPUMEPE OYUCTKH ITOBAPEHHON
COJIN)

7. | ATombl 1 MoJiekyibl. [Ipocteie |1 22.09.2022 | YcrHbli
U CJIOKHBIE BEIEeCTBA OIIpOC;

8. | Xumuueckue aneMeHTsl. 3Haku | 1 26.09.2022 | YcrHbli
(CUMBOJIBI) XUMUYECKUX OIIpoC;
DIIEMEHTOB

9. | AToMHO-MONEKyIIpHOE 1 29.09.2022 | Ycrhbrit
y4eHHe. 3aKOH IMOCTOSTHCTBA OTIpoC;
COCTaBa BEIIECCTB

10. | Xumuueckas popmyna. 1 03.10.2022 | YcrHbri
BanenTHocTh aTOMOB OIIpOC;
XUMHYECKHX IJIEMEHTOB

11. | CocraBiieHuEe XUMHUYECKUX 1 06.10.2022 | YerHbrii
(dhopMyIl IO BaJIEHTHOCTH. OIIpoc;
Haxoxnenue BaieHTHOCTH
XUMHYECKHX 3JIEMEHTOB 10
bopmyine

12. | OTHOCHTENBbHAS ATOMHAS 1 10.10.2022 | Y crHbIi
Macca. OTHOCUTENbHAs OIpocC;
MOJIEKYJISIpHAsI Macca




13. | Pemrenue 3amay Ha 13.10.2022 | VcTHbIN
BBIYHCIICHUE OTHOCUTEIBHOM OIIpoC;
MOJICKYJISIPHOM MacChl BEIIECTB

14. | MaccoBas 10715 XUMHAYECKOTO 17.10.2022 | YcrHBIH
3JIEMEHTa B COCTMHEHUH OIIpoc;

15. | Pemenne 3a1a4 Ha 20.10.2022 | YcrHbIi
BBIYHMCIICHHE MACCOBOW J10JIA Ompoc;
XHUMHUYECKOT0 3JIEMEHTA 110
(dbopMyIie coeTuHEHUS

16. | duzuyeckue U XUMHYECKHE 31.10.2022 | YcrHblit
SIBJICHUS. XUMHUYECKasi peaKIlus OIIpOC;
U e¢ MPU3HAKH

17. | Xumuueckue ypaBHEHUSI. 03.11.2022 | VcrHbIM
3aKOH COXpaHEHUs MacChI OIIpoc;
BEILIECTB

18. | Tumbl XUMUYECKHX peaKkuit 07.11.2022 | YcrHbrii
(coenuHeHus, pa3IoKeHHs, OTpoc;
3aMelIeHus, 0OMeHa)

19. | Ypok 0000menus u 10.11.2022 | YcrHbrit
CHCTeMaTH3alluy 3HaHUH OIIpoc;

20. | KontposnbHas pabora 1 mo 14.11.2022 | KouTpomnbHas
teme "[lepBoHauanbHbIE pabora;
XUMHUYECKUE TTOHATHSA"

21. | Bozagyx — cMech ra3oB. 17.11.2022 | YcrHbrlit
CocraB Bo3yxa OIIpOC;

22. | Kucnopon 21.11.2022 | YcrHbIi

OIIpoc;

23. | IIpakTnueckas padora Ne 3. 24.11.2022 | [TpakTrueckast
[Tonyuenue u cobupanue pabora;
KHCJIOPO/a, U3yYSHHE €T
CBONCTB

24. | Okcunsl 28.11.2022 | YcTHbIH

OIpOC;

25. | Bomopon 01.12.2022 | YcrHbIi

OIIpoC;

26. | IIpaktudeckas padora Ne 4. 05.12.2022 | TTpaktuueckas

[Tonyyenue u cobupanue pabora;

BOJIOPOJIA, U3YUEHUE €T
CBOWCTB




27. | Kucnorsl 08.12.2022 | YcrHbIH
OTIpoC;
28. | Comn 12.12.2022 | Vcrabii
OIpoc;
29. | KomnuecTBo BemecTna 15.12.2022 | YcTHbIN
OTIpoC;
30. | Mouse. MonsipHast Macca 19.12.2022 | VcrHbrit
OIIpoc;
31. | 3akon ABoraapo. MoJsipHbIii 22.12.2022 | YcrHbIH
00BEM rasoB OIpoc;
32. | Pacuérsl 1O XMMHUYECKUM 26.12.2022 | YcTHBIT
YpaBHEHHSIM OTIpoc;
33. | Pacuérsl 10 XUMUYECKUM 29.12.2022 | YcTHBIM
YPaBHCHHUSIM. OIIpoC;
34. | Boga. OcHoBanus 09.01.2023 | YcTHBIMT
OTIpoc;
35. | PactBOpHI. 12.01.2023 | YcrHbrit
OIIpoC;
36. | MaccoBas 1011 BEIIECTBA B 16.01.2023 | YcrHBIH
pacTBope. OTIpoC;
37. | [IpakTuaeckast padorta Ne 5. 19.01.2023 | ITpakTuveckas
IIpurorosnenue pacTBOpOB ¢ pabora;
ONpeeIEHHON KOHIIEHTpauen
38. | O6001mEeHNE ¥ CUCTEMATHU3ALNS 23.01.2023 | YcTHBIMT
3HAaHUH T10 TEME OITpOC;
39. | KoutposnsHast pabora 2 1o 26.01.2023 | KonrpossHast
Teme "BaxHeiiue pabora;
MPEICTaBUTEIN
HEOPraHWYECKUX BEIIECTB"
40. | Okcuapl, UX KIaccuGUKAIMS U 30.01.2023 | YcTHBbIT
XUMHYECKHE CBOICTBA OTIpoC;
41. | OcHoBaHMs UX KiIacCH(pUKAIHSI 02.02.2023 | YcrHbIi
Y XMMHYECKHE CBOMCTBA OITpOC;
42. | KucioTel, ux Kiaccu(uKarms, 06.02.2023 | YcrHbIif
(busnveckne CBOMCTBA OTIpoC;
43. | XuMuueckue CBOMCTBA KUCIIOT. 09.02.2023 | YcrHbIH

PSII[ AKTUBHOCTHU METAJIJIOB

OIIpoC;




44. | Comm, ux kinaccuurarnys u 13.02.2023 | YcrHBIH
XUMUYECKHE CBOMCTBA OIIpOC;

45. | Conu, ux kiaccuduramnms u 16.02.2023 | YcrHBIH
XUMHUYECKHE CBOICTBA OI1poC;

46. | AMoTepHBIC OKCHIBI U 20.02.2023 | YcrHbIi
THJIPOKCHJIBI, X CBOWMCTBA U OIIpoC;
MOJTyYeHHE

47. | Tenetnueckas CBsI3b MEXKIY 27.02.2023 | YcrHblit
KJIacCaMH HEOPraHUYEeCKUX OIIpoC;
COETUHEHUN

48. | Ilpaktuueckas padora Ne 6. 02.03.2023 | [TpakTrueckas
Pemenne skcnepuMeHTAIBHBIX pabora;
3aja4 1o reme «OCHOBHbIE
KJIaCChl HEOPTaHUYECKHUX
COCIMHEHU I

49. | Ypok 06o01ieHus u 06.03.2023 | VcrHbIit
CUCTEeMaTU3alluy 3HAaHUI OITpOC;

50. | KontposnbHas pabora 3 mo 09.03.2023 | KonTtposbHast
Teme "OCHOBHBIE KJIaCChI pabora;
HEOPraHUYeCKUX CoeAMHEHUI"

51. | Tlepuoguyeckuii 3aKOH 1 13.03.2023 | YcrHbrit
[Tepuonnueckas cucrema OITpPOC;
XUMHUYECKUX dyiemeHToB JI.1.

Menneneena.

52. | OcHOBHBIE CBEIEHUS O 16.03.2023 | YcTHBIH
CTPOCHHH aToMa OIIpoC;

53. | CTpoeHuUE 3IEKTPOHHBIX 20.03.2023 | YcrHbIi
0007109€K aTOMOB OTIpoC;

54. | XapakTeprcTHKa XUMAYIECKOTO 23.03.2023 | YcrHBIid
3JIEMEHTA IO €r0 MOJIOKEHUIO B OTIpoC;
MIEPUOTUYECKON CUCTEME
. . Menneneena

55. | 3HavyeHue MepUoOMIECKOTO 03.04.2023 | YcrHbri
3aKOHA W MEPUOIHUYECKON OIIpOC;
CUCTEMBI XUMHUYECKUX
anemenToB /. M. Menneneepa

56. | Ypok 0600menus n 06.04.2023 | YcTHbIi
CUCTeMAaTH3alluy 3HaHUU O OTIpoC;

TEMEC




57. | KontponbHas pabota 4 1mo 1 10.04.2023 | KouTpomnbHas
teme "lleprnonnyeckuii 3aKOH 1 pabora;
NEepUOAMYECKasi CUCTEMA
XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue
aToma"

58. | MoHHast xuMH4ecKast CBSI3b 1 13.04.2023 | Ycrubiit

OIpoc;

59. | DaekTpoOTPULATEIBHOCTD 1 17.04.2023 | YcrHbrit
aTOMOB XMMHUYECKHX OIpoC;
3JIEMEHTOB.

60. | Xumudeckas CBS3b: 1 20.04.2023 | YcrHbIi
KOBAJICHTHAs TIOJISIPHAS 1 OIIpoC;
KOBAJICHTHAsI HETOJIIPHAS

61. | Crenenb OKUCIICHUS 1 24.04.2023 | YcrHbIi

OIpoC;

62. | OKUCITUTEIBLHO- 1 27.04.2023 | Ycrubrii
BOCCTaHOBHTEIILHBIC PEAKIINU OIIpoC;

63. | CocTaBieHue ypaBHEHHI 1 04.05.2023 | VcrHblit
OKHCITUTEIIbHO- OIpoC;
BOCCTaHOBHTEIILHBIX PEAKIHI

64. | Ypok 0600menus n 1 08.05.2023 | VcrHbIit
cUCTEMaTU3alliy 3HAaHUH 110 OITpOC;
TeMe

65. |KontponbHas pabota 5 o 1 11.05.2023 | KouTposbHas
Teme "XuMHUYecKas CBA3b. pabora;
OxucaurenpHo-

BOCCTAHOBUTEJbHBIE peakuu"

66. | Peseps 1 15.05.2023 | YcrHbrii
OIIpoc;

67. | Peseps 1 18.05.2023 | YcrubIit
OIIpoc;

68. | Peseps 1 22.05.2023 | YcrHbIi

OIIpoC;
OBIIEE KOJIMYECTBO YACOB |68

10 ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Xumus. 8 kimace: yueonuk / O.C.I'abpuensn. — M.: [Ipocsemienue, 2020r.

2. Xumus. 8 kmacc. O.C.I'abpuensn, ['.I".JIsicoBa. [IpoBepodHbie 1 KOHTPOJIBHBIC PAaOOTHI. — M.:
[Ipocsemenue, 2021r.

3. Xumus. 8 kiace. O.C.I'abouensn, N.B.Akcenora, .I".OctpoymoB. TeTpanp 11 1ab0paTOPHBIX OMBITOB U
npakTuyeckux padbot. — M.: [Ipocemenue, 2020r.

4. O.C.I'abpuensn, C.A.Cnankos. Pabouas Terpaas. — M.: [IpocBemienue, 2021r.

5. O.C.I'abpuensn, U.B. TpuryOuak. Xumus B TeCTax, 3a/1a4ax v yIpakKHeHHUsIX. 8 kiacc. — M.:
[Ipocsenienue, 2019r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://www fipi.ru [Topran ®UIU — denepaibHbIi HHCTUTYT MEAarOTHYECKUX
HU3MEpPEHUI.

2. http://www.ege.edu.ru TToptan EI'D (unbopmarmonHoii mopaepxku EI'D)
3. http://www.probaege.edu.ru ITopran Enunblii sx3ameH
4. Poccuiickasi 3JI€KTPOHHAS IIKOJIa



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

- Koyiekuuu MeTasioB U CIJIaBOB, MUHEPAJIbHBIX U TOPHBIX TOPO/I.

- Moaenu aToMOB, MOJIEKYJI, KPUCTAJUTMUYECKUX PEHIETOK.

- TabuuLbl TOCTOAHHOTO 3KCIOHUpoBaHus: «llepuoanueckas cuctema xuMudeckux anemenTon . 1.
MenneneeBay, «Tabiuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHH M COJICH», « DTEKTPOXUMHYCCKUHN DT
HanpsDKeHUH MeTaioBy, « TexHuka 6e30macHOCTHY.

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN

- XUMUYECKHE PEaKTUBBI U MaTEPHUAIIbIL:

1. mpocThle BelllecTBa - MeJlb, HATPUH, KaJIbLIMH, AIIOMUHUN, MarHui, kee30, [IUHK, Cepa;

2. okcuabl — menu (1), kaneuus, xenesa (1), maraus;

3. KHCTIOTHI - COJIsSiHAs!, CepHasi, a30THAS;

4. OCHOBaHHUS - TUAPOKCUJ] HATPUS, THAPOKCU] KAIbLMSL, TUAPOKCH Oapus, 25%-Hblil BOAHBIN pacTBOP
aMMHAaKa;

5. conu - xsopuabl Hatpust, meau (11), sxenesa(lll); HuTpaTe! kanus, Hatpus, cepedpa; cynbdatsr meau(ll),
xeneza(ll), sxkeneza(lll), amomMuHus, aMMOHUS, Kaus, OpOMHUT HATPHS;

6. TaKMyc.

- Xumudeckas jabopaTopHas 1ocy/ia, anmnapaTsl U IPUOOpPHI.

1. mpuGops! 171t paboTHI € Ta3aMu - MOTyYeHHE, COOMPaHHE;
2. anmapatbl ¥ TpuOOPHI AJIS OMBITOB C KUJIKUMH U TBEPJIBIMU BEIIECTBAMH.

Oo0opynoBanne nenrpa "Touka pocra":
- ludposas sabopaTopus Mo XUMUU (yueHU4YecKas);
- HoyTo6yxk;
- Kommiexkt OI'D o xumuu.
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