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IHOACHUTEJIBHAS 3AIINCKA

PabGouast mporpamma mo XuMHHM IS OOydaromMXcs 8 KJIACCOB COCTaBJieHa Ha OCHOBE 1peOoBaHHM K
pe3yabTataM OCBOEHHSI OCHOBHOH 00pa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMA,
npeacraBieHHbIX B denepasbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM CTaHJApTE OCHOBHOI'O OOLIEro
00pa3zoBaHMsl, ¢ YIETOM pacrpeieiEHHBIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBaHMN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeIbHOM HPOrpaMMbl OCHOBHOI'O OOLIEro OOpa3oBaHMsI M 3JIEMEHTOB COJEpIKaHMS,
MPEJICTaBJICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XMMHUH, a TAKKe Ha OCHOBE [IpuMepHON porpaMMel
BOCIIUTaHUs OOy4aroIUXcs IpU IMOJYyYEHUH OCHOBHOro o0Iuero obpasoBanus u ¢ yuérom Konuenuuu
npenojaBaHus  ydyeOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoii
denepanuy, peaau3yoLIMX OCHOBHbIE 00lIeoOpa3oBaTenbHble nporpamMMbl (yTB. Permenuem Kosuternn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «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/IJaHMM HOBOM 0a3bl MaTepUaibHOM KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YEJIOBEYECKOTr0 CYLIECTBOBAHHUS, 3a1aJ1a HOBOE BUCHUE MUPA, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XMMUU CIYKHUT OCHOBOM JJIs1
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
POJIb UrpalOT GOPMHUPYEMbIE XUMHUEH MPEICTABICHHS O B3aUMOIPEBPALICHUAX SHEPTHH U 00 3BOJIIOLUU
BELIECTB B PUPOJIC; COBPEMEHHAsI XMMUS HallpaBjeHa Ha pellieHue TI00anbHbIX MPOOIeM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUILEBOM 1 3KOJIOrHYecKoi 6e30acHOCTH, podiieM
3IpaBOOXPaHEHHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O O6p830BaHI/I$I. B mnane conuajan3alr OHO ABJIACTCA OAHUM M3 YCJIOBI/Iﬁ q)OpMI/IpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI AJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBAaTh B MHOT00Opa3HOM
KU3HH OOIIEeCTBA, IS OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 310POBbIO
JPYTUX, K OKpY’Karollell IpUupoIHOM cperie, A1l TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH Pa3IUYHbBIX
MaTepUajIoB U XMMHUYECKHUX BEIIECTB B MOBCEAHEBHON KU3HU.

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 KITIOUEBbIEe IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCY/1apCTBEHHBIE, OOIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune mpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXKXHOCTEH /71l CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUpPOBAHKE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B MOBCEIHEBHOMN
KU3HHU, TaK U B MPO(ECCUOHATBHON NeATeTHHOCTH; 3) 3HAKOMUT CO CIEHU(PUKON HAYIHOTO MBIIICHUS,
3aKJIabIBA€T OCHOBBI LIEJIOCTHOT'O B3IJIsI/Ia HA €IMHCTBO MPUPOIBI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOIPOCTKOB; 4) CIOCOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00y4EHUN XUMUN 00ECTICUNBAIOTCS CIICIU(DUKON COMIepKaHus IpeIMeTa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUHU ¥ HEKOTOPBIX IMOHATHH U CBeIEHUH 00 OTJEeIbHBIX 00BEKTaX OPraHMYECKOW XUMHUU.

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 XuMH4ecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaKk OCHOBBI BCEro eCTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUUYECKH MOTYUYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepkaHusi Kypca cnocoOCTBYET NMPEICTaBICHUIO0 XUMUUECKOM COCTaBISAIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmupoBaHUs y 00y4arOMIUXCs IEHHOCTHOI'O OTHOIIEHHUS K HAyYHOMY 3HAaHMIO U METO/1aM TO3HaHUS B
Hayke. BakHO Tax)ke 3aMETUTB, 4YTO OCBOEHHUE COACPKAHMSI Kypca IPOMCXOAUT ¢ IPUBJICUCHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XruMus» TPAIUIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB XMMUYECKON HayKH Kak 00J1acTH
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUH, JOCTYMHBIX 000011IeHUI
MHPOBO33PEHUYECKOT0 XapaKTePa, sI3bIKa HAYKH, 3HAHUN O HayYHBIX METOJIaX U3yUYEHMsI BEILIECTB U
XUMHUYECKUX PEaKIIMii, a Takke B (GOPMHUPOBAHUH U PA3BUTUU YMEHUHN U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUVIAHUPOBAHUEM, HAOJIIOJJICHUEM U MTPOBEACHUEM XUMHUECKOTO HKCIIEPUMEHTA, COOII0ACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CerogHs B 00pa3oBaHUU 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJTHOW M3 BAKHEHIINX PYHKIMH yueOHBIX MPEIMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue NpruooOpeny Takue
LEJH, KaK:

(dopMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHSITUIO PEIICHUH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUIM



KH3HH,

HAIMpaBJICHHOCTh O0YYCHHUS HA CUCTEMATHUECKOE MPUOOIICHNUE YUAITUXCS K CAMOCTOSITSIbHOM
M03HABATEIBHOM JESTEIbHOCTH, HAYYHBIM METOaM MO3HAHUS, POPMHUPYIOIITHUM MOTHUBAITUIO ¥ PA3BUTHE
CIIOCOOHOCTEH K XMMHUU;

obecrnevyeHne yCcIoBHil, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJAIOIIMMHUCS OBITa Pa3HOOOpa3HOI
JeSITeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIINH ), UMCIOIINX
YHHUBEPCAJIbHOE 3HAUCHUE IS PA3JIMYHBIX BUIOB JICATCILHOCTH;

dbopMupoBaHUEe YMEHHI OOBSICHATH M OI[CHUBATH SIBJICHUS OKPY)KAOIIET0 MUPA Ha OCHOBAHUH 3HAHUU U
OIIBITA, MIOJTYYCHHBIX MPH U3YUCHUH XUMHU;

bopMupoBaHUE Y 00YUarOIIUXCS TYMAHUCTHYCCKUX OTHOIICHUH, TOHUMAHHS [IEHHOCTH XMMHYECKUX
3HAHUH [T BBIPAOOTKHU 3KOJIOTUYECKH 11€IeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOM JCITEIHHOCTH B
LEJISIX COXPAHEHHSI CBOCTO 3/I0POBbsl M OKPYXKAOIICH MPUPOTHON CPEIIbI;

pa3BUTHE MOTUBAIMU K O0YYSHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HAa OCHOBE
YCBOCHUS O0IICYETIOBEYESCKUX [ICHHOCTE, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAPABICHHOCTH
JaJIbHENUIIEro 00yUYeHUsI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

V4eOHBIM IIAaHOM Ha HU3YUYCHUC XNMHUHU B 8 kiacce OTBCACHO 68 y‘IG6HLIX JacoB — I10 2 yaca B HCIOCIIO.



COJAEPKAHUE YYEBHOI'O ITPE/IMETA

IlepBoHayaJbHbIE XUMHYECKHE TIOHSATHUS

[Ipenmer xumuu. Pois XuMuM B )KU3HM YesioBeKa. Tena u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BemecTB. [[oHATHE 0 METOaX MMO3HAHMS B XUMHUH. XUMHS B CUCTEME HayK. YncThIe
BemiecTBa U cMecu. CriocoObI pasiesieHUs: CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpocThie u crnoxxHbie
BEIIECTBA. ATOMHO-MOJICKY/ISIPHOE YUCHHE.

Xumuuaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocrtaBa BeniecTB. OTHOCUTENbHAs aToMHasi Mmacca. OTHOCUTENbHAS MOJIEKYJIsipHast Macca. MaccoBast
JIOJISI XUMUYECKOTO DJIEMEHTA B COSIMHEHHH.

®u3nyecKkue U XUMUYECKHE ABJICHUS. XUMHUECKas peakius U €€ MpU3HaKU. 3aKOH COXPaHEHU S
Macchl BelecTB. XUMHUUYeckue ypaBHeHHs. Knaccupukanus XuMHUUecKuX peakuui (CoequHeHus,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

XVMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH ITOCYI0M, C IpaBUJIaMH PaOOTHI B 1a00OPaTOPHU
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUCHUE U OIHCAHNE (PU3MUECKIX CBOWCTB
00pa310B HEOPraHUYECKHUX BEIIECTB; HAOM0AeHHE (PM3NUECKHX (TUIaBICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUTICHHE U KOHICHCAIMS BOBI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKaJIMBaHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHIE Mella ¢ KUCIOTOMN) SIBJICHUI, HAaOJII0JeHNE U ONHCaHKe
MPU3HAKOB POTEKAHUSI XUMHUYECKUX PeaKknii (pa3ioKeHne caxapa, B3anMOICHCTBIE CEPHOM KHCIIOTHI C
xyopuaoM Oapusi, paznoxenue rugpokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kee3a C
pactBopoMm cosr Mmenu(ll)); uzyuenue crocoboB pazneneHus: cMecel (C TOMOIBI0 MarHuTa, (GUILTPOBAHUE,
BBIITAPHBAHNE,

JTUCTUILUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKU TTOBAPEHHON COJIH; HAOMI0ICHUE U ONMCaHue
Pe3yIbTaTOB MPOBEJCHHUS OIIBITA, HIUTFOCTPHPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3aHNe MOETIeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpojie, PU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MoTyuyeHus: KUCI0po/ia B J1abopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoje. O30H — ayuioTpornHas MoauduKalus KUCIOopoa.

TennoBoii 3¢ hekT XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U SHIOTEPMUYECKHE
peakuuu. TorumBo: yroib U MeTaH. 3arpsi3HeHUE BO3AyXa, YCUJIEHUE TAPHUKOBOTO 3P deKTa,
pa3pylIeHre 030HOBOIO CIIOSL.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, Gpuzndeckue u
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIIOCO0bI nmoydeHus. KuciaoTs! u conu.

KomuuectBo Beniectsa. Monb. MosnsipHast Macca. 3akoH ABoraapo. MosspHblif 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJIE. MaccoBast 10715 BEMIECTBA B paCTBOPE. XUMHUYECKHUE
cBoiicTBa BoAbl. OcHOBaHUA. Posib pacTBOPOB B IPUPOAE U B XKU3HU YeoBeka. KpyroBopot Bojs! B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.



Knaccudukanus Heopranmueckux coequaennii. Oxcuapl. Knaccudukaims OKCHIOB: COIe00pa3yoIne
(oCHOBHBIE, KUCITOTHBIC, aM(OTEpHBIC) U HecoJieoOpa3yronue. HoMeHkIaTypa OKCUI0B (MEXIyHApOIHAS U
TpuBHANIbHAS ). DU3HUECKUE M XUMUUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcnoBanwmst. Knaccudukanus oCHOBaHUMN: MIENTOYN U HEPACTBOPUMBIE OCHOBaHUs. HomMeHKaTypa

OCHOBaHUU (MeXAyHapoHas U TpuBUaAbHAs). DU3nUeckre 1 XMMUYECKUE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHUMA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TPUBUAIbHAS).
du3nYecKre U XMMUYECKue CBoMCTBA KUCIOT. Psin aktuBHocTH MetauioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAs ). PU3NMUYECKUE U XUMUYECKUE CBOMCTBA
cousiel. [lonmyuenue comnen.

['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHUUECKUX COCAMHEHUIA.

XUMHYECKUHN HKCIIEPUMEHT: KaueCTBEHHOE OIpEIeNIEHUE COAEPKaHUsI KUCIOPOAa B BO3/IyXe; MOIYyUYEHUE,
coOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/1a; HAOMI0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (Ioxapa); 03HaKOMJIEHHE ¢ 00pa3amMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOTYYeHHE, COOMpaHKe, Paclio3HaBaHUE U U3yYEHHE CBOMCTB BOJIOPOAA
(ropenue); BzaumoierictBre Bojopozaa ¢ okcuaoM Meau(1l) (Bo3aMOKHO MCTIONIb30BaHUE BUICOMATEPUATIOB);
HaOIo/IeHne 00pa3IOB BEIIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH PacTBOPEHHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM Joeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METaJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB); OMPEIeNIEHUEe PaCTBOPOB KUCIOT U IIEJI0YeH ¢ MOMOIIbIO0 HHAUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTraHUYECKUX BEILECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
WHUKATOPOB B paCTBOpAX KHUCIIOT U IIeNnoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIOTHI, KUCIIOT C METaNIaMH, peaKlnii HeHTpaau3auu; NoJy4yeHue HepacCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHEe IKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe«BakHeiliue Ki1acchl HEOPraHUYeCKUX COeTUHEHUI.

Hepuoauyeckuii 3akoH u [lepunoanyeckasi cucrema xumudeckux djiemenTos /. 1. MenjeieeBa.
Crtpoenne atomoB. XuMu4eckas ¢Bsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[TepBble MOMBITKH KIaCCUPHUKAIIUN XUMUYECKUX AJIeMEHTOB. [[OHATHE O TPyMIax CXOAHBIX ATIEMEHTOB
(1IenoYHbIe U MIETOYHO3eMENbHBIE METAIIIbI, TaIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
am(poTepHbIe OKCUBI U TUAPOKCUIBL.

Ilepuonnueckuii 3akoH. [lepronnueckas cucreMa xumuieckux 3neMeHToB Jl. 1. Menneneesa.
Koportkonepuoanas u juimHHonepuoaHas ¢popmsl [lepuonnyeckoil cuCTeMbl XUMHUUECKUX 3JIEMEHTOB /1.
N. Menaeneesa. [leproapl u rpynibl. PU3HYECKUN CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB IIEpUOaa U
TPYIIBI AJIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 3JEeKTPOHHBIX 000JI0UEeK
aToMOB nepBbIx 20 xumMuueckux 3meMeHToB [lepuoanueckoii cucremsl Jl. 1. MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxkeHuto B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TpymmaM U nepuojaam. 3adenue [lepuoaunueckoro 3akona u Ilepuonnueckoit
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB I Pa3BUTHUA HAyKu U npakTuku. [. 1. MenneneeB — y4€Hblii u
IPaXXIaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (moJisipHasi U HEMOJIIpHAsi) CBSI3b. DNEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.



Creneap okuciaeHus. OKUCIHUTENFHO-BOCCTAHOBUTEIIHLHBIC pEaKknuu. Hpoueccm OKHCJICHUSA U
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHUECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa3I0B BEIIECTB METANIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
TMIPOKCHUIA HUHKA C PACTBOPAMU KHCJIOT U ILEJI0YEH; IPOBEACHUE ONBITOB, NUIIOCTPUPYIOLINX TPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUI (TOPEHNE, PEaKLH PA3JI0KEHUS, COSJUHEHNU).

Me:xnpeameTrHblie CBA3H

Peanu3zanus MexnpeaMeTHBIX CBA3EH PU U3yUYEHUU XMMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
HCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX IOHATHH, TaK U MOHATHUH, ABJISIOIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3, CUHTE3,

KJ'IaCCI/I(l)I/IKaLII/Iﬂ, NEPUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMEHT, MOACTIUPOBAHUEC, USMEPECHUEC, MOJCIIb,
SIBJICHUC.

dusnka: Matepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/, H30TOIbI, paJHOAKTHBHOCTD,
MOJICKYJIa, JJICKTPUIECKHUI 3apsi]l, BEMIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras,
(bu3HYeCcCKre BEeITMYNHBI, SMHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenune xuMuu B 8 Ki1acce HaIPaBIEHO Ha JOCTHXKEHUE 00YUYaIOIIMMUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMHUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM NesTenbHOCTH OpraHu3aiiy B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOW HayKH B )KU3HU COBPEMEHHOT'0 00IIIeCTBa, CIOCOOHOCTH BIIA/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) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, ITO3HABATCJIbHBIX 3a4a4, BBIMIOJIHCHUN XUMHUYCCKHUX OKCIICPUMEHTOB, CO3JaHNN y‘~I€6HI)IX ITIPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B Tpoliecce 3TON y4eOHO! AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI OCJIECTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPECTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIBI, B3AUMOCBSI3AX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIBHBIX MOTHBOB, HAIPABJIIEHHBIX HA ITOJIyYeHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBIICHUI;

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 MTO3HAHMIO, JTF0O03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

@®opMHUPOBAHUS KYJbTYPbI 310POBbsI

7) OCO3HaHUS IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBIIT 00pa3 )KU3HU, OCO3HAHUS MTOCIIEACTBUN M HENPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY M pEaIbHOM KU3HU;



TpyaoBoro BocnuTaHus

8) mHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuii U Tpyia pa3IndyHOro PoJia, YBAXKECHHE K TPYIY U
pe3yabTaTtaM TPYIOBO IeTETLHOCTH, B TOM YHCIIEe HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHUMHUH,
OCO3HAHHOTO BBIOOpA MHIMBHIYaTbHOU TPACKTOPUU MPOJIOJDKEHUSI 00pa30BaHUS ¢ YUETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH; YCIIEITHOM
poeCCHOHATILHOM JIEATSILHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHUH; TOTOBHOCTh aJIalITHPOBATHCS B
npodeCcCuOHaIBHOM cperie;

IKOJ0rH4€eCKOro0 BOCIIUTAHUSA

9) AKOJIOTHUYECKH TEIeCO00Pa3HOT0 OTHOIICHHSI K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €&
CYLIECTBOBAHMS, MOHUMAHUSI LIGHHOCTH 3/I0pOBOT0 U 0e30macHoro o0pas3a >ku3HH, OTBETCTBEHHOT'O
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTH COOIOACHHUS
MpaBWJI 0€30MaCHOT0 MOBEICHUS IPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAlUSIX, YIPOXKAIOIIUX 30POBBIO
¥ SKM3HH JIFOJICH;

10) ciocoOHOCTH TPUMEHSATH 3HAHUS, TTOTy4aeMble TTPH U3YYCHUH XUMUH, [Tl PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpY>Karolle NpUPOTHON CPENOM, MOBBIIEHUS YPOBHS 3KOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHUS
r7100a7IbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTeil X PELICHHUs MOCPEICTBOM METOI0B XMMHUH; 11)
3KOJIOTMYECKOTO MBIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOM, KOMMYHUKATUBHON U

COL[I/IaJIbHOﬁ IIPpaKTHUKCE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BhIJACIAIOT 3HAaUUMBbIE JJ1s1 POPMUPOBAHUS MUPOBO33PEHHUS
o01IeHayYHbIe TOHATHSA (3aKOH, TEOpHUs, IPUHIIMII, TUIIOTE3a, (PAKT, cucTeMa, IPOoILecc, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPeIMETax U MO3BOJISAIOT HA OCHOBE 3HAHUH U3
3TUX MPEIMETOB (OPMHUPOBATH MPECTABIECHUE O LIEJTOCTHOM HAyUYHOU KapTUHE MUPA, U YHUBEPCATIbHBIE
yueOHbIe JeicTBUs (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpBbIE 00eCeYnBaOT
(opMHpOBaHKE TOTOBHOCTH K CaMOCTOSTEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO yUeOHOM
JESTEIIBHOCTH.

MeTaHpeﬂMeTHHG PE3YIbTATEI OCBOCHUA 06pa3OBaT€HBHOﬁ MMporpamMmsl 10 XUMHUH OTPAKar0T OBJIAJICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCJIC:

ba30BbIMM JJOrHYEeCKUMMY AeHCTBUSIMH

1) yMeHreM UCIoIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOEHUHU 3HAHUM: pacKphIBaTh CMbICI
XUMHUYECKUX MOHATUH (BBIAENATh UX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
HOHSITI/ISIMI/I), HUCIIOJIB30BATh IMOHATHUA IJIA O6’b$ICHeHI/I$[ OTACJIBHBIX q)aKTOB 158 ﬂBHeHHfI; BBI6I/IpaTI> OCHOBAHUS
158 KpI/ITepI/II/I JJISL KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ; yCTaHaBJ'II/IBaTB HpI/I'-II/IHHO-
CIIEJICTBEHHBIE CBSI3H MEXKAY OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHbIE,
)IeJIyKTI/IBHI)Ie, 10 aHaJ'IOI‘I/II/I); J€J1aTh BBIBOJAbI N 3aKJIIFOUCHU I,

2) yMEHHEM MIPUMEHSITh B Mpoliecce MO3HAHMSI MOHATHS (IIPeIMETHbBIE U METapeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yeMblE€ B XUMHUHU, TPEOOPA30BhIBATh MIMPOKO IPUMEHSIEMBIE B
XUMHUHU MOJICIIbHBIE TIPEICTABIICHUS] — XUMHUYECKUI 3HAK (CHMBOJI dJIEMEHTA), XUMHUUIecKas opmyra u
ypaBHEHNE XUMUYECKON PEeaKIIui — IMPHU PEIICHUH YIeOHO-TI03HABATEIbHBIX 33719, C YIETOM ITUX
MOJICJIBHBIX TIPE/ICTABICHUH BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX 00HEKTOB—
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH; BBISIBIISATH OOIIHME 3aKOHOMEPHOCTH, TPUIMHHO-
CJICZICTBEHHBIE CBS3U U MPOTUBOPEUHS B U3YUAEMbIX MTPOLECCAX U SBJICHUSX; MPEaiaraTb KpUTEPUU IS
BBISIBIICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUNIA; CAMOCTOSITEIHFHO BBIOMPATh CIIOCO0 pelieHus yaeOHOH



3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BBIOMpPATh Haubosee MOAXOIAIINN C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUAMH
3) yMeHI/IeM HCIIOJB30BAaTh ITOCTABJICHHEBIC BOHpOCbI B KAQ4CCTBC I/IHCTp}IMeHTa II03HAaHUA, a TaAKXKE B

KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

4) npruoOpeTeHre OMbITa [0 MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEJICHUI0 YYEHUUYECKUX IKCIIEPUMEHTOB:
yMeHHEe Ha0JII01aTh 32 XOJI0M IPOLIecca, CAMOCTOSTEIbLHO MPOTHO3UPOBATh €ro pe3ysbTat, GopMyIupoBaTh
00001IeHNS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJIeJIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHHEM BBIOMPATh, aHAIM3UPOBATH M HHTEPIPETHUPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB U (OPM
MPECTABICHHUS, TIOJIYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIPHAS JTUTEPATypa XUMHUUECKOTO
COJIep KaHus, CIIPABOYHBIC TOCOOUsI, pecypchl IHTEepHETa); KPUTHYECKH OLICHUBATH IPOTHBOPEYMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMCHHEM TPUMEHSTH Pa3JIMYHbIC METOBI M 3aIIPOCHI IPU TIOUCKE ¥ 0TOOpe HH(OPMAIHK U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIS BHIIOJIHEHHUS YICOHBIX U TIO3HABATEIILHBIX 3a/1a4 OIpe-
JeNEHHOTO THIIA; PUOOPETCHUE OIBITA B 00JIACTH UCIOIB30BaHUSA HH()OPMAITHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOT'O MCIIOJb30BaHHS PA3JIMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BRIOUPATH ONTUMAILHYIO (hOPMY IIPEACTaBACHHUS HHPOPMALIUN ¥ WILTIOCTPUPOBATh
pelaeMble 3a/1a4K HECIOKHBIMU CXEMaMH, UarpaMMaMu, IpYyruMu popMaMu rpaduKu | UX
KOMOHHALMSIMU,

7) yMEHHEM HUCIIOJIb30BaTh M aHAIM3UPOBATh B MPOIecce yUeOHOM U MCCIIeI0BATEIbCKOM IEATSILHOCTH
UHGOPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIBCKOTO X03HCTBA U TPAHCIIOPTa Ha COCTOSTHUE

OKpY>Karolle NpUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JIeiiCTBUSIMH

8) yMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMAaJIora U/WIK AUCKYCCUH) 110 CYILIECTBY 00CYK/1aeMOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) npuobpeTeHne OnbITa MPE3CHTAIMH PE3yIbTATOB BHITIOJHEHUSI XUMAYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OMBITa, JA00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U UCCIE10BAaTENIbCKON
JeSTeIbHOCTH MIPU PELICHUH BO3SHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIaCOBAHUS
no3uiui (00cyx1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMS COBMECTHBIX JI€HCTBUH,
OIpeJieJIeHUe KPUTEPHUEB 110 OLIEHKE KaueCcTBa BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcanbHBIMHU PeryJasiTHBHBIMH 1€ CTBUSIMHU

11) ymeHnem caMOCTOATENBHO ONPENENATH LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITENbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIIeHHs YUeOHBIX U MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO COCTaBIATh WIN
KOPPEKTHUPOBATh MPEITI0KEHHBIN aITOPUTM JIEUCTBUI MPH BBITOJIHEHUH 33JaHUH C YYETOM MOJTyUYECHHUS
HOBBIX 3HaHHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMUAX; OL[EHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asBICHHOU LENH;

12) ymeHueM UCIonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI
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B COCTaBC HpeI[MeTHBIX pGSYHLTaTOB I1I0 OCBOCHHIO OGSIB@.TGJIBHOI‘O COI[Cp)KaHI/ISI, yCTaHOBJIeHHOI‘O I[aHHOﬁ
MIPUMEPHON pabouel MporpaMMoi, BBIJIEISIOT: OCBOSHHBIE O0YYAIONTUMHUCS HayIHbIC 3HAHUS, YMCHHS 1
CIOCOOBI IEUCTBHH, crielMpUIECKUE TSl MPEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITEIBHOCTH 10
MOJTYYSHHIO HOBOT'O 3HAHMS, €T0 HHTEPIIPETAIMH, TIPEOOPa30BAHUIO U TIPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U
HOBBIX CUTYaIlUsX.

[IpenmeTHbIe pe3yabTAaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIEAYIOMNX YMEHUM:

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TOHSITHUI: aTOM, MOJICKYJIa, XHMHYECKUHN 3JIEMEHT, POCTOE
BELIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHASA U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHas M MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JIs
XHUMHYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PeaKLusl, KIIacCCU(PUKAIS PEaKIMii: peakuu
COEIMHEHMUS, PEaKLIUU Pa3NIOKEHHUs, PeaKIMK 3aMELIECHUS, peaklluu 0OMeHa, 9K30- U SHJA0TEPMUYECKUE
peaknuu; TeroBoi 3 (eKT peakuu; SAPO aToMa, dJICKTPOHHBINA CIIOH aTOMa, aTOMHAsi OpOUTAIh, PATHYC
aToMa, XMMUYECKasl CBS3b, IOJISIPHAs M HEMOJIApHAsk KOBAJIEHTHAs CBSI3b, NIOHHAS CBSI3b, HOH, KATUOH, AaHHOH,
pacTBOp, MaccoBasi 0151 BellecTBa (IPOLEHTHAsE KOHLEHTPALKs) B pacTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUUECKHUX MOHATHH (CM. I1. 1) U IPUMEHSITH 3TH MOHATHS
IIPY OIIMCAHHUM BELECTB U UX IPEBPAIICHUN;

3) ucnoavszosames XUMUIECKYIO CHMBOJIMKY JIJIS1 COCTABJICHHsI (DOPMYJT BEIIECTB U YPABHEHU I XMMHUYECKUX
peakuumii;

4) onpedensimb BaJEHTHOCTh aTOMOB JIEMCHTOB B OMHAPHBIX COCAUHCHUAX; CTEIICHb OKHUCIICHHSI
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTh BEIECTB K ONPEeIEHHOMY KJIACCy COSTMHEHUH 110
dbopMynaM; BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAs! U HOHHAs) B HEOPTAaHUUECKUX COSIMHEHMSIX;

5) packpwisamo cmuicn Tlepuoanueckoro 3akoHa JI. M. MenesneeBa: 1eMOHCTPUPOBATh TOHUMaHKE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX I0JI0KeHU B [lepnonnueckoit
CHCTEME; 3aKOHOB COXPaHEHMsI MAaCcChl BEILIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJIpo; OMKCHIBATh U XapaKTepH30BaTh TabIn4Hyt0 Gpopmy [leproanueckoii cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rJaBHas noArpymnmna (A-rpynmna)» u «rnodoyHas noarpymnmna (b-
IpYIIa)», Majible U OOIbIINE IEPUObI; COOTHOCUTH 0003HAUYEHUS!, KOTOpPbIE UIMEIOTCS B TaOJInIe
«Ilepuognyeckas cucreMa XuMu4deckux nemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS ATOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3aps sApa, 00IIee YUCIIO0 FIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII05M);

6) kraccuguyuposames XAMUYECKUE FJIEMEHTBI; HCOPTrAaHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEINIOBOMY dPPEKTY);

7) xapaxmepuzosams (onucvléams) OOIIHE XUMHUICCKHE CBOWCTBA BEIIECCTB Pa3IMYHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEaKLIN;

8) npoenoszupoeams CBOMCTBA BEUIECTB B 3aBUCMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOXHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUM B Pa3JIMUHBIX YCIOBUSIX;

9) ebluuCHIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMUMUYECKOI'0 3JIEMEHTA 10 (GOpMYJIe COeMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaklnu;

10) npumernsims OCHOBHBIE OTIEPALUH MBICIIUTEIBHOM JIEATEILHOCTH — aHAJIU3 M CHHTE3, CPaBHEHHE,
000011eHe, cUucTeEMaTH3aIHIo, Kiaccu(UKaIuio, BbISIBICHIE IPUYMHHO-CIIEICTBEHHBIX CBSI3eH — /ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLN; €CTECTBEHHO-HAyYHbIE METO/IbI TI03HAHUS —
Ha0II0IcHNE, U3MEpPEHNEe, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),

11) credosams paBuIaM NOJTb30BaHUS XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
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npaBuiIaM oOpaleHHs C BEIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSMH I10 BBITIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEMIECTB (BOIOPOIa M KUCIOPOAa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIIAHUPOBATh U
MIPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KHCIOT C TOMOIIbIO
WHIUKATOPOB (JakMyc, ¢heHodranerd, METUIIOPAHK U JIp.).
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TEMATHYECKOE IIJIAHUPOBAHHUE

No
n/n

HaumenoBanue pasziesioB H TeM
MPOrpaMMbl

KoauuecTBo yacoB

BCero

KOHTPO/IbHbIE
paboTbl

MpaKTHYeCKHe
padoTsl

Jara
U3yYeHHst

Bujpl gesiTeTbHOCTH

Buapbi,

hopmbl
KOHTPOJIsA

JJIeKTPOHHbIE
(mudpossbie)
oGpasoBaTe/bHbIe
pecypesl

Pasnen 1. [lepBoHayaibHbIe XUMUYECKHE OHATHS

1.1

Xumusi — BajkHasi 00J1aCTh
€CTECTBO3HAHHUS ¥ MPAKTHYECKOIT
JIeSITeIbHOCTH YeIoBeKa

01.09.2022
18.09.2022

PackpbIBaTh CMBICI U3y4aeMbIX TIOHATHH.;

PackpbIBaTh polib XUMHH B IPUPOJIC U JKU3HH 4eIIOBEKa, e€ CBS3b C JIPYTUMU HAyKaMu.;
Pa3nuuaTh YnCTHIC BEMECTBA U CMECH; OXHOPOIHBIE U HEOXHOPOAHbIE CMECH.;

Paznuuath pu3nyecKHe 1 XUMHYCCKHE SBIICHHS. ;

OmnpenensaTs NPH3HAKH XUMIYECKUX PeaKIHi U YCIOBHS UX IPOTEKAHMUL.;

CreioBaTh paBUiIaM MOJIb30BAHUS XUMUUYECKOH MOCYI01 U 1a00paTOPHBIM
00opyIoBaHHEeM, a TaKXKe IPaBUIIaM 0OPAIEHHs] C XUMUYECKUMH BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKIHSAMH IO BBINOJIHEHUIO HPAKTHYECKHUX PaboT.;

ITnannpoBaTh ¥ IPOBOJUTE XUMIYECKHI SKCIIEPUMEHT I10 U3YyYEHHUIO U OIHCAHHIO
(m3nYecKyX CBOMCTB BEIIECTB, CIOCOO0B pa3/eNeHus CMeceil BEIIEeCTB.;

Hcnonb30BaTh PY BBIIOIHEHUH Y4eOHBIX 3a1aHUH U B IIPOLIECCE UCCIIEA0BATEIBCKON
JesTeNbHOCTH HayYHO-TIOMYJIAPHYIO JTUTePaTypy XHMHIECKOTO COIePKaHHUs, CIIPaBOYHbIE
MaTepuabl, pecypcsl MHTepHeTa.

BrlcTpanBath pa3BEpHYThIE MHCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOif Ha HH(YOPMALHIO U3
y4eOHMKa U CIIPAaBOYHBIX MAaTEPHAIOB, IPAMOTHO HCIIOJIb30BaTh N3YUCHHbIN MOHATUIHBIH
anmapar Kypca XUMHH;

Yernblit
ompoc;
[MucbmeHHBIH
KOHTPOJIb;
Ipaktuyeckas
pabora;

DJIeKTpOHHOE
[PUIIOXKEHHUE K
yueOHuxy I'.E.
Pynzutuca
"Xumus. 8 kmacce".

1.2.

BemecrBa
U XUMHYECKHE PeaKiuu

15

19.09.2022
19.11.2022

IIpuMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI II03HAHUS (B TOM YHUCiIE HAOIIOAEHHUE,
MO/IC/INPOBAHHUE, SKCIIEPUMEHT) ¥ OCHOBHBIC ONEPAIMK MBICTHTEIBHOI JesTebHOCTH
(cpaBHeHUe, KnaccupUKaALK) U1 U3y4EHUS BEIIECTB M XUMHUYECKHUX PEaKIHid.;
PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHIT ¥ 3aKOHOB U IIPHUMEHSTh 9TH HOHSATHS HPU
OIIMCAaHNH CBOUCTB BEIIECTB M NX HMPEBPALICHUH. ;

Paznmmuats Qu3MUIecKie U XUMHIECKHE SBICHUS, OOBACHATD UX CYIHOCTD C TOUKH 3PEHUS
ATOMHO-MOJICKY/ISIPHOTO YUESHHSL.;

OmnpenensTh MPH3HAKH XUMIYECKIX PEaKIHii, yCIOBUS HX MPOTEKAHHSL. ;

OOBSCHAT CYIIHOCTh (DU3MIECKUX W XUMHIECKHX SBICHHI C TOUKH 3pEHUST aTOMHO-
MOJIEKYJISIPHOTO YUCHHSL.

KnaccndumupoBaTs XUMHYECKHE PEaKIUH (10 YHCITY U COCTaBy pearnpyromux 1
00pa3yIOIHXCS BEIIECTB).;

CocraBiiTh (opMyITEl ONHAPHBIX BEIIECTB MO BAJICHTHOCTH H ONPEIEIATh BAICHTHOCTH IO
(opMyam BemecTs.;

PaccraBnsaTh K03 (UIMEHTE B YPaBHEHHUX XUMHIECKHX PEaKIHi.;

CrietoBaTh IpaBmIIaM MOJB30BAHMS XUMHUYECKO# MOCY/I01 1 TaGOPATOPHBIM
000pyaoBaHHEM, a TAKKE IIPABIIAM OOPAIIEHHS C BEIIECTBAMK B COOTBETCTBHH C
MHCTPYKIHSMH IO BBITOIHEHUIO Ta00paTOPHBIX XHMUYECKHX OIBITOB.;

Hcnonb30BaTh MPH BBIMOTHEHUH Y4EOHbIX 3a/JaHHIl 1 B IPOLIECCE HCCIEA0BATENbCKOI
IS TEeNbHOCTH HAay4HO-TIONMYJISPHYIO JUTEPAaTypy XHMUYECKOTO COACPIKAHNUS, CIIPABOYHBIE
MaTepuasl, pecypcsl MHTepHeTa.

BbicTpanBath pa3BEPHYTHIC MICHMEHHBIC M YCTHBIC OTBETHI C ONMOPOIl Ha HH(MOPMALIHIO 13
y4eOHHKA 1 CIIPABOYHBIX MaTCPUANIOB, TPAMOTHO MCIIOIB30BATh H3YUCHHBII MOHATHHHBINA
AIIapaT Kvpca XUMMHUHN.

YcrHslit
ompoc;
ITucemenHbIit
KOHTpOJIb;
Konrponsnas
pabora;

DneKTpoHHOE
MPHIOKEHHE K
yue6nnky I".E.
Pynsutuca
"Xumus. 8 kimace".

Hroro no paszzeny

20
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Pasnen 2. BaxHeiiunue npeacTaBuTe M HEOPraHUYeCKHX BeLIECTB
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2.1

Bo3ayx. Kuciopoa. ITonsitue 06 okcupax

20.11.2022
07.12.2022

PackpbIBaTh CMBICI H3y4aeMbIX OHATHII 1 IPUMEHATb 3TH TOHATHS TIPH OIUCAHUU CBOKCTB
BEILECTB M UX NPEBPAIICHHIL.;

XapakTepr3oBath (OMUCHIBATh) COCTAB BO3AyXa, (PU3HUECKHE H XMMHUYECKHE CBOHCTBA
KHCIIOPO/ia, CIIOCOOBI €ro MOMy4YeH s, IPUMEHEHHUE U 3HAYCHHE B IIPUPOJIE U JKU3HU
qenoBeka.; CpaBHHBATh PeaKI[HH TOPEHUS H METICHHOTO OKHUCIICHHS. ;

Cobupats npubOPHI A1 HOTyIEHHs KUCIOPoa (BEITECHEHHEM BOJIBI M BO3YXa).;
Pacmo3HaBaTh OIBITHBIM IyTEM KHCIOPOZ.;

Vcnonb30BaTh XUMHYECKYIO CHMBOJIHKY JUISL COCTaBICHHS ()OPMYII BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XUMHUUECKUX PEAKIUii ¢ yqacTHEeM KHCIOPOAa.;

OOBSICHATD CYITHOCTH YKOIOTHYECKUX IIPO0IIeM, CBSI3aHHBIX C 3arps3HEHHEM BO3yXa.;
CnenoBath npaBuiaM 0€30MacHON paboOTHI B Ta00PaTOPUH IIPH HCTIOIH30BAaHHU XMMHICCKOH
MOCYZBI U 000PYAOBAaHHU, a TAKKE IIPpaBHIaM 0OpAIIEHNUS C TOPIOYNMH BEIIECTBAMH B OBITY.;
ITnaHupoBaTh U OCYIIECTBIATH Ha IPAaKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IIPOBOJUTE
HaOI0IeHNs, TeNIaTh BBIBOJIBI 110 Pe3yIbTaTaM dKCIIEPHMEHTA.

VY4acTBoBaTh B COBMECTHOMH paboTe B IpymIIe.;

Hcnonb30BaTh MPY BBIMOTHEHUH Y4EOHBIX 3a1aHUH U B IIPOLIECCE UCCIICA0BATEIBCKON
JESTENbHOCTH HAay4HO-TIONMYJIAPHYIO JUTEPAaTyPy XMMUYECKOTO COACPIKAHNS, CIIPABOYHbBIE
MaTepuasbl, pecypcsl MHTepHeTa.

BbicTpanBath pa3BEPHYThIC IMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOil Ha MH(MOPMALHIO U3
y4eOHMKA U CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOIb30BATh U3y4CHHbII TOHATHHHBIH
arnmapar Kypca XUMHH;

YcrHblit
ompoc;
[MucbmeHHBIH
KOHTPOJIb;
Ipaktuyeckas
pabora;

ONeKTpOHHOE
MPUIOXKEHHUE K
yueOHuxy I'.E.
Pynzutuca
"Xumus. 8 knacc".

2.2.

Boaopoa.
IoHsITHE 0 KHCJIOTAX H COJISAX

08.12.2022
25.12.2022

PackpbIBaTh CMBICI H3y4aeMbIX HOHSATHH H IPUMEHATH 3TH OHATHS [IPH ONMMCAHUU CBOICTB
BEILECTB U MX IPEBPAILECHH.

XapakTepn3oBath (OIUCHIBATh) (HH3MIECKHE U XHMUIECKUE CBOHCTBA BOAOPO/IA, CIIOCOOBI €T
MoJy4eHus, npuMerenue.; Cooduparb npudop Juis MONy4YEHUs BOZOPOJA.;

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JUTS COCTaBIIEHUs (OPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XUMHUUECKHX PEaKIUii ¢ yqacTHeM BOI0pOJa. ;

CrnestoBaTh TpaBmiIaM 6€301acHoOi paboTHI B JIAOOPATOPHH MPH MCTIONb30BAHIN XHMIIECKON
MOCYZIBI U 000PYAOBaHMU, a TAKKE IIPaBHIaM 0OpaIeHHs ¢ TOPIOUMMH BEIIECTBAMU B OBITY.;
ITnarMpoOBaTh M OCYIIECTBIATH HAa MPAKTHKE XMMUYECKHE SKCTIEPHMEHTHI, IPOBOJNTH
HAOITFO/ICHNS, JIENaTh BBIBOJIBI 110 PE3yIbTaTaM IKCIIEPHMEHTA.

YyacTBOBaTh B COBMECTHOW paboTe B IpyIIe;

YcTHbIi
o11poc;
ITucbeMeHHbIiH
KOHTPOJIb;
IIpakTHueckas
pabora;

DneKTpoHHOE
PUIIOKECHHE K
yueOHuky I'.E.
Pynzutuca
"Xumus. 8 kimace".

2.3.

KoandyecTBeHHbIE OTHOIIEHHSI B XHMHH

26.12.2022
22.01.2023

PackpbIBaTh CMBICT H3y4aeMbIX HOHATHI H IPUMEHATH 3TH IOHATHSA, @ TAKKe H3ydeHHbIE
3aKOHBI U TEOPUH JULS PEIICHUs PaCUETHBIX 3. ;

BbIaucnaTh MOJSPHYIO Maccy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIECTBA;;

TIpoBoAUTH pacyEThI IO YPaBHEHUAM XUMHUUYECKHX PEAKIHil: KOIUYECTBa, 00bEMa, MacChl
BEIIECTBA 110 M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH. ;
BsicTpanBath pa3BEpHYThIE MUCHMEHHBIC H YCTHBIE OTBETHI C OIOPOI Ha HH(OPMALHIO U3
y4eOHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh H3YYCHHBII TOHATUHHBII
annapar Kvpca XUMHU:

YcTablii
01poc;
IMucbmenubIi
KOHTPOJIb;

DneKTpoHHOE
MIPUIIOKEHHUE K
yuebnuky I'.E.
Pynsutuca
"Xumus. 8 kimacc".
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2.4. | Bona. PactBopnl. [lonsiTne 06 ocHoBanusix | 7 1 1 23.01.2023 | PackpbIBaTh CMBICIT H3y4aeMbIX HOHATHH M MPHMEHATh TH MOHATHS IPH OIIMCAHUU CBOMCTB | YCTHBIN OneKTpoHHOE
08.02.2023 | BerecTs U X NPEBPALICHUIA. ; ompoc; HPUIIOKEHHE K
XapakTepu3oBath (U3MYECKHE U XUMUYECKHE CBOMCTBA BOJIBI, €€ POJIb Kak pacTBopuTens B | [lucbmennpiii | yuebnuxy I'.E.
HPUPOJHBIX HPOLIECCax.; KOHTPOJIb; Pynsuruca
CocTaBisITh ypaBHEHHSI XUMHYECKUX PEAKLHI C y4aCTHEM BOJIBL.; Kontponsras | "Xumus. 8 kimacc".
OOBACHATb CYIHOCTb SKOJOTMYECKUX TTPOOIIEM, CBIA3aHHBIX C 3arps3HEHHEM IIPHPOHBIX BOJ,| paboTa;
Croco6bI OYUCTKH BOABI OT IPUMECEH, MEPBI 110 OXPaHE BOJ OT 3arpsI3HEHUS. IIpakTnyeckas
ITnaHupoBaTh U OCYIIECTBIATH HA PAKTUKE XMMUYECKHE IKCIIEPHUMEHTBI, IPOBOJUTh pabora;
HaOIIFO/ICHNS, IeNaTh BHIBOJBI 110 PE3yIbTATaM SKCIIEPHUMEHTA. ;
CrenoBath npaBuiiam 0e30MacHON paboOThI B Ta00PATOPUH MPH HCTIOIb30BAHUH XUMUYECKOM
HOCY /1Bl X 000PYIOBAHUS.;
TIpoBOANTH BEIYKCIICHHS C IPUMEHCHHEM MOHSTHS «MacCOBasi 10JIsSI BELIECTBA B PACTBOPE.;
Hcnonp30Bath NpHu BBIIOIHEHUH YU€OHBIX 3aJaHU U B IIPOLIECCE UCCIIEN0BATENIbCKON
IEeSITEeNbHOCTA HAay4HO-TIONMYJIPHYIO JTUTEPAaTyPy XMMUYECKOTO COACPIKAaHMs, CIIPABOYHbBIE
MaTepuabl, pecypcsl MHTepHeTa.
2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHX 11 1 1 09.02.2023 | KnaccuuimpoBaTh H3y4aeMbie BEIIECTBA [0 COCTABY H CBOMCTBAM.; VcTHbIi OneKkTpoHHOE
coeIMHeHMit 19.03.2023 | CocraBuath HopMyIIbl OKCH/IOB, KHCJIOT, OCHOBAHHH, COJIEH M Ha3bIBATh UX IO orpoc; MPHIIOKEHHE K
MEX/[yHapOJHOI HOMEHKIIAaType.; [Mucemennbiii | yueOnnky I'.E.
I1porHo3upoBaTh CBOHCTBA BEIECTB HA OCHOBE OOIINX XUMHYECKUX CBOWCTB H3y4CHHBIX KOHTPOJIb; Pynsutuca
KJIACCOB/TPYIIIT BEIIECTB, K KOTOPBIM OHH OTHOCSITCSL Konrponsras | "Xumus. 8 kimacc".
CoCTaBIIATh MOJIEKYJISIPHBIE YPABHEHHUS PEAKIHii, HIUTIOCTPUPYIOIMX XHMHYECKHE CBOMCTBA 1| paboTa;
CrIocO6BI TTOJTyYEHHS BELIECTB H3YYECHHBIX KJIACCOB/TPYIII, a TAKXKE ITOATBEPKIAFOIINX ITpakruyeckas
TEHETHYECKYIO B3aHMOCBS3b MEXKIy HUMH. ; pabora;
TIpoM3BOANTH BBIYKCIICHHUS 110 YPABHEHUSIM XUMHUYECKHX PEaKIHil.;
IlTaHrpOBATh W OCYIIECTBISITh Ha IPAKTHKE XHUMUYECKHE SKCIIEPUMEHTBI, IPOBOJIUTH
HaOIIFO/ICHHS, JIENaTh BHIBOJBI [10 PE3yIbTaTaM SKCIIEPHMEHTA. ;
CrneztoBaTh paBmiiaM 6€3011acHoOi paboTHI B JIAOOPATOPHH MPH MCTIONB30BAHHH XUMHUYECKOH
TOCY/BI X 000PYHOBAHHSL.;
Vcronb30BaTh IPH BBIMOIHEHUH YIEOHBIX 33/[aHHI 1 B IIPOLIECCE HCCIISI0BATEIBCKOM
JeSITEeNIbHOCTH HAay4YHO-TIONYJISIPHYFO JINTEPATyPy XHMHUUYECKOTO COepKaHHsl, CIIPaBOYHbBIE
MaTepuabl, pecypcsl MHTepHeTa.
BbicTpanBath pa3BEPHYTHIC MIHCBMEHHBIC U YCTHBIC OTBETHI C OMOPOil Ha HH(MOPMAIHIO U3
y4eOHMKA U CIIPABOYHBIX MAaTEPUANOB, TPAMOTHO MCIOJB30BaTh N3yYCHHbIN MOHATHITHBII
anmapar Kypca XUMHH;
Hroro o pazneny 32

Pasnen 3. [lepuoanyecknii 3axkon u [epuoauyeckas cucreMa xumudeckux djiemenToB JI. . Menjeieena.

CTpOEHl/le aToMoB. XuMu4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu
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3.1. | Hepuoguueckuii 3axon u Ilepuoanyeckas
CHCTEMAa XHMHUYECKHX JJIEeMEHTOB
. K. Menneneesa. CtpoeHne atoma

20.03.2023
19.04.2023

PackpbIBaTh CMBIC IEPHOANYECKOT0 3aKOHA.;

IToHHMaTh CyILIECTBOBAHUE IEPUOTMUECKOI 3aBUCHMOCTH CBOMCTB XUMHYECKHX JIEMEHTOB
(M3MeHeHHe paJiiycOB aTOMOB U JIEKTPOOTPULIATEILHOCTH) M UX COEAMHEHHH OT
T0JIOKEHUs B IEPUOTHYECKOH CHCTEME M CTPOEHHS aTOMa. ;

VYcTaHaBIMBaTh CBSI3b MEXLY MOJIOKEHHEM JJIEMEHTa B IIEPUOIMIECKOH CHCTeMe U
CTPOCHHEM €ro aToMa (COCTaB U 3apsif si/pa, 00IIee YUCIIO0 HIEKTPOHOB U PaclpeieIeHIe UX
T10 DTIEKTPOHHEIM CIIOSIM).;

ITporro3upoBaTh XapakTep H3MCHEHUS CBOMCTB DIIEMEHTOB U X COSMHEHHIT 110 TPYIIaM U
nepuoaaM Ilepruoanaeckoii CHCTEMEL.;

XapakTepH30BaTh XUMHUYECKHUE JIEMEHTHI EPBBIX TPEX MEPHOAOB, KA, KaIbIIs 10 UX
nonoxenuto B [lepuonnyeckoii cucreme [l. . Menneneesa.;

CrnenoBats npaBuiaM 0e30MacHOM padOTHI B Ta00OPATOPUH NIPH HCTIOIB30BAHUH XHMUUECKON
TOCYZBI U 000PYAOBAHHSL.;

BsicTpanBaTh pa3BEépHYThIE MHCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOIl Ha HH(YOPMANHIO U3
y4eOHUKa U CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOJIb30BATh H3YYECHHBIH MOHATHITHBINA
anmnapar Kypca XHMHH.;

Hcnonp30BaTh NpHU BHIIOJHEHUH YYEOHBIX 3a1aHUH TEKCThl y4eOHUKA, CIIPAaBOYHbIE
marepuansl (ITepuoanueckyto cucremy xummuueckux anementos J1. Y. Menzneneesa, tabiuiy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U COJICH B BOJE, JIEKTPOXUMUYECKUN sl HANPSHKEHUH
METaJlIOB).;

Hcnonp30BaTh IpY BHINOIHEHUHU yUeOHBIX 3aJaHUI U B IPOLIECCE HCCIIEI0BATENbCKOM
JesITeIbHOCTH Hay4YHO-TIOMYJIAPHYIO IUTEPaTypy XHMHUECKOTO COIEPIKAHMUS, CIIPaBOYHbIE
Matepuaisl, pecypcsl MHTEpHETA;

YcrHbli
orpoc;
ITucpmeHHbBIN
KOHTpOJIb;

ONeKTpOHHOE
MPUIOXKEHHUE K
yueOHuxy I'.E.
Pynzutuca
"Xumus. 8 knacc".

3.2. | Xumu4eckas cBsizb. OKHCIHTEIbHO-
BOCCTAHOBHTEJIbHBIE PeAKIHH

20.04.2023
21.05.2023

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSTHIL.;

Omnpeznensats BUJ XUMUYECKOH CBSA3H B COSIMHEHUH.

OmnpenessaTh CTeneHb OKUCICHUS XUMIIECKOT0 JIEMEHTa 10 (hOpMyJIe ero COSIUHEHNSL. ;
OmnpeznensTs SIeMEHT (BELIECTBO) — OKHUCIUTENb U HJIEMEHT (BEILIECTBO) —
BOCCTaHOBHTEIIb.;

OOBSCHATH CYITHOCTH MPOL[ECCOB OKHCICHUS M BOCCTAHOBIICHNS. ;

CoCTaBIATh 2IeKTPOHHBIH OanaHc ¢ y4€TOM YHCIIa OTIAHHBIX U IPHHATHIX 2NEKTPOHOB. ;
CoCTaBIIATh YpaBHEHHE OKHCIHTEIEHO-BOCCTAHOBUTENBHOM PeaKIniL. ;

Hcnonp30BaTh IpH BBHINOIHEHHH YyUeOHBIX 3aJaHHI TEKCThl y4eOHUKa, CIPAaBOYHBIE
MaTepHabl (IepHOAMIECKYI0 CHCTEMY XUMIYecKuX aneMenToB . 1. Menneneesa, Tabimiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHHH U COJIEH B BOJIE, DTIEKTPOXUMHUECKUH Pl HAPSHKCHUH
METAaJIIOB);

YcrHblit
o1poc;
ITucpmMeHHBIN
KOHTPOJIb;
KourtponsHas
pabora;

DIIeKTpOHHOE
[IPUIIOXKEHHUE K
yuebnuky I'.E.
Pymsurnca
"Xumus. 8 kace".

Hroro no paszzeny:
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PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmectBo «M3narensctBo «IIpocBemieHue.
Xumus. 8 kinace. 3anaunuk/Kysnenosa H.E., JIEekun A.H., Bentana-I"pad.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Xumus. unaktuueckuit marepuai. 8-9 kinaccel/Pagenkuit A.M., Ilpocsermienue.
XuMus: 3aIa9HUK C «ToMOoITHIKOM». 8-9 knaccel / ['apa H.H., 'abpycesa H.W., [Ipocsemnicuue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OnexktpoHHoe npuioxenue K yueoHuky I'.E. Pynzuruca "Xumus. 8 kimace".

MHTepakTUBHBIE PeCypChl 10 XUMUHU nopTaaa «1C: Ypok».
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

CrpaBouHbI€ TaOIUIIBI.

Mopenu KpUCTAIMYECKUX PEIIETOK.

Komnnexkunu MuHepanoB v TOPHBIX MOPOJI, METAJUIOB U CINIABOB, MUHEPAJIbHBIX YI0OpEHUH.
XUMHUYECKUE PEAKTHBBI M MAaTEPUAIIBI.

Xumuueckas JJadopaTopHas IOCy/1a, anmapaTsl U TPUOOPHI.

Ha6ops! Moziesneit aToMoB ISl COCTaBJICHUS IAPO-CTEPIKHEBBIX MOENIeH MOJIEKYII.

OBOPYJOBAHME /1151 TIPOBEJEHUS JIABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

[IepcoHaIBHBIN KOMIIBIOTED.
MynpTUMEAUNAHBIN TPOEKTOP.
JlokymeHT-Kamepa.

MynpTUMEAUNHBIN SKPaH.
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