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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBe TpeGoBaHuit k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHMsl, ¢ YIETOM pacrpeeI€HHBIX 110 KiIaccaM MPOBEPSIeMbIX TPeOOBaHHA K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM IpOorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUarOIIKUXCs IPH MOJIy4€HHUH OCHOBHOI'O 0011ero oopazoBanus u ¢ yuétom Konuenmuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
®enepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XuMus» B JJOCTHXKEHUE LieJIel OCHOBHOTO 00111ero 00pa3oBaHust 00yCIOBIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAayYKHM B IO3HAHUHW 3aKOHOB MPUPO/JbI, B PA3BUTUH ITPOU3BOAUTCIbHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK PAaclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JACTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHWE XUMUHU CIYKUT OCHOBOM JJIs1
(dbopMUpOBaHHS] MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpPUATILHOM €JMHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHEHN NMpeACTaBIECHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUH U 00 IBOJIIOIIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HAallpaBJIeHa Ha peleHre IMo0aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTHUECKOM, MUILIEBOM 1 3KOJIOIMYECKO 0€30MacHOCTH, IpodiieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHuss XUMHUH B KU3HU 00IIIECTBA CYIIIECTBEHHO MOBBICKIIACH POJIh
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuranu3aiiy OHO SBIISETCS OJJHUM U3 YCIOBHIM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHU3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 310pPOBbIO
IPYIUX, K OKpYXKarolen IPUPOJHON cpelie, I TPaMOTHOTO IIOBEACHUS IIPYU UCIIOJIb30BaHUU PA3IUYHbBIX
MaTepuaioB U XUMHUYECKHUX BEIIECTB B [IOBCETHEBHOM KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIIEero
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el n (yHKIMOHATIBHOM rPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIBHOM yueOHOMH
NESTeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEILCKUX YMEHUHN, HEOOXOAUMBIX KaK B [IOBCEIHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN IeATENFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIICHUS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIS1/1a HA €IMHCTBO MPUPOJBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHO# HMIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIMMUCS OCHOB HEOPTaHUYECKOM
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 CKJIaIbIBA€TCA U3 CUCTEMBI MOHATHN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK 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 IMITUPUICCKU TIOTYICHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranuzanus coepkKaHus Kypca clocoO0CTBYeT PeACTaBICHNUI0 XMMUYECKOH COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. Ba)kHO Takke 3aMeTUTh, YTO OCBOCHUE COACPIKAaHUSA Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nanpapiennio nepBoCTeNeHHON 3HAYMMOCTH MPU PeaTM3allii 00pa30BaTebHBIX (PYHKIIUN TTpeaAMETa
«XUMHUS» TPATUITMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HayKH KaK 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEaKInid, a TaKKe B ((OPMUPOBAHUH M Pa3BUTUN YMEHUHN U CIIOCOOOB JIESITEILHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHHUIO YUUTHCS U POI0JIKATh CBOE 00pa3oBaHHe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

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

(dopMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HaIpaBJIEHHOCTh O0YUYEHHUSI HAa CHCTEMAaTHUECKOE MPUOOIICHUE YIalXCsl K CAMOCTOSTEIbHOM



MO3HABATEIBHOM ESTETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOLTMM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIIMH ), UMEIOIIUX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

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

¢dopmupoBaHue y 00yJaromuxcs T'yMaHUCTHUECKUX OTHOIIEHUH, TOHUMaHHUS IEHHOCTH XUMUYECKUX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA -8 ki1acc

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeKka. Tena u BemecTBa. OU3nyecKue CBOMCTBA BEIIECTB.
AFpGI‘aTHOG COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 MCTOoAax IMO3HAHUS B XUMHUH. XUMHS B CUCTCMC HayK. qI/ICTLIe
BemiecTBa u cMecu. CriocoObl pa3/ielIeHHs CMECeH.

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

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBa
BemlecTB. OTHOCUTENIBHAS aTOMHasi Macca. OTHOCHUTENNbHAs MOJIEKYIspHas Macca. MaccoBast 107151
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMHUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIecTB. XUMUYeCKHe ypaBHeHus1. Kiraccuukanys XuMUIecKUX peakiuii (CoeAMHEHNs, pPa3IokKeHus,
3aMelIeHus, OOMeHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu pabOoThI B JIAOOpaTOPUU U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHUYECKHUX BEIIECTB; HaOMoqeHNe (PU3NIECKHX (TUTaBJICHHE BOCKA, TAsTHUE JIbJA, PACTUPAaHUE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, IPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0A€HUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMUMHUYECKHUX peakluil (pas3iiokeHue caxapa, B3auMOJIeHCTBUE CEPHOM KUCIIOTHI € XJIOpUIOM Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieicTBHE kese3a ¢ pactBopoM coiu meau(1l));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpoBEIe€HUE OUNCTKU ITOBAPEHHON COJIM; HAOII0ACHNE U ONMCAHHE
PE3yJIbTaTOB NMPOBEACHUS ONbITA, WIUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUS MAcChl; CO3JaHue MOIeTei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, GPU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl MoydyeHus: KUCI0po/ia B J1abopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kucinoponia B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakuu, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CJIOSL.

BOI[OpO,Z[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (I)I/I3I/IquKI/IC 1 XUMHWYCCKHE
CBOﬁCTBa, IMPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conn.

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

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBast 10715 BEIIECTBA B pACTBOPE. XUMHUUECKHUE CBOMCTBA
BoJbl. OcHOBaHUs. PoJib pacTBOPOB B MPUPO/JIE U B KU3HU YenoBeka. KpyroBopoT BoJibl B IpUPOJIE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmueckux coeauaennii. Oxcuanl. Knaccudukarms okcuioB: coaeodpasyromme

(OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yrorre. HoMeHknaTypa OKCHAO0B (MEKIyHAPOIHAS U
TpuBHaNIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

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



[Tonydyenue ocCHOBaHUIA.

Kucnotsl. Knaccudukarms kuciaor. HomeHkIaTypa KUCIOT (MEXIyHapOAHAs M TPUBHATIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHas U TpuBHaibHas1). U3ndecKkrue 1 XUMUYECKHUE CBOMCTBA
couieit. [lonmyuenue conen.

['eneTnueckas cBA3b MEX/Y KJIaCCAMU HEOPraHUUYECKUX COEMHEHUI.

XUMHUYECKUH 3KCIIEPUMEHT: Kaue€CTBEHHOE ONPEIETICHNE COAECPIKaHUs KUCIOpO/ia B BO3LyX€; MTOJIyUeHHE,
coOupaHue, paclioO3HaBaHUE U U3YUEHHE CBOWCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS U MPEKpaIleHus TopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCH/JIOB U OIMCAHHE X CBOWCTB; MOJIyuYeHHE, COOMpaHHe, paCIO3HABAHNE U N3YUYEHHE CBOMCTB BOI0POAA
(ropenue); Bzaumoiericteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHo HCONIb30BaHUE BUICOMATEPUATIOB);
HaOI0IeHNe 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB
C pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOU JT0EN
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METaJJIaMU (HaTPUEM U KalbliueM) (BO3MOXKHO
HCI0JIb30BaHUE BUAEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U ILEI0YEH ¢ TOMOILIbI0 HHAUKATOPOB;
UCCIlIeI0OBaHie 00pa3lioB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HA0JI0I€HNE U3MEHEHUS OKPAaCKU
MHMKAaTOPOB B paCTBOpAaxX KHUCIIOT U LIesIoueil; u3yueHnue B3aumoaencteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPaIN3aliy; 0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula JPYTUM U3 pacTBOpa COJIM; pEIICHHUE IKCIIEPUMEHTAIbHBIX 334a4 110

TeMe«BakHelIne Ki1accbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauyeckuii 3akoH U Ileprnoanueckas cucrema XuMuyeckux 3jiemenToB JI. U. Menaeneesa.
Crpoenne atoMoB. XuMu4eckas cBi3b. OKHCINTEIBbHO-BOCCTAHOBHTE/IbHbIC PEAKIINH

[TepBble MOMBITKH KJIACCU(PUKALIMU XUMUUECKUX 3JIeMEHTOB. [IoHATHE O Ipymax CXOAHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIJIbL, TaJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIE 00pa3yloT
am(oTepHbIe OKCUBI U TUAPOKCUIBL.

Ilepnoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux aneMeHToB J[. . Menzaeneesa.
Kopotkonepuoanas u jummHHonepuoaHas ¢popMsl [lepuoandeckoil CHCTEMBI XUMHUECKUX dTIeMeHTOB J1.
N. Menneneesa. [lepuoast u rpymnmsl. @u3znyeckuii cMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NEPHOJIA U
TPYIIIBI JIEMEHTA.

Crtpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoii cuctemsl JI. . MenneneeBa. XapakTepuctuka
XMMHYECKOI0 AJIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoaunueckoit cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipymmnam 1 nepuogaM. 3HadeHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JIUIs Pa3BUTHU HayKu U npakTuku. /. 1. MenneneeB — y4€nslii u
IPaKJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (MOJISIpHAS U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTD
XMMHYECKHX A1EMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3ydYeHUE 00pa310B BEIIECTB METANIOB U HEMETAIJIOB; B3aUMO/ICHCTBHE
TUAPOKCHIA IMHKA C paCTBOPaMU KUCIIOT U LIEJI0YEH; IPOBEACHUE OIBITOB, MIITIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COCTUHEHUS).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA - 9 kanace



BemecTBo 1 XuMHUecKas pPeakuus

[lepronuueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux anemeHToB J. 1. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHN CBOMCTB XMMUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOOB, KaJIus,
KaJIbLUS U UX COCIUHEHUM B COOTBETCTBUU C IOJIOXKEHUEM JIEMEHTOB B Ileproanueckon cucreme u
CTPOCHHMEM HUX aTOMOB.

CrpoeHue BeniecTBa: BUJIbIl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMYECKHUX PELIETOK, 3aBUCUMOCTb CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXKIYHAPOIHAS U TPUBUAIIbHAS ).
XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAILIMXCS K PA3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN,
TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMUYeCKUX peaKIiyii Mo pa3InYHbIM MTPU3HAKaM (TI0 YHUCITY U COCTaBY YYacCTBYIOUINX B
peaKIMy BEIIECTB, 10 TEIUIOBOMY 3((}eKTy, 0 N3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB,
110 00pPaTUMOCTH, 10 YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUYECKUE PEeaKIU1, TEPMOXUMHUECKUE
YPaBHEHUS.

[TonsiTHE O cKOpOCTH XMMUYeCcKOH peakiuu. [ToHsaTHe 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. [IoHATHE O TOMOTE€HHBIX U F€TEPOreHHBIX peakusaX. [IoHATHE 0 XMMUYECKOM PaBHOBECHUU.
@akTOpBI, BIUAIOIINAE HA CKOPOCTh XUMHUUYECKONW PEAKIIMK U ITOJI0KEHNE XUMUYECKOIO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OaJlaHC OKUCIUTEIHLHO-BOCCTAHOBUTEIILHON
peakuuu. CocraBiieHuEe YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1A
3JIEKTPOHHOIO OajaHca.

Teopus 31eKTPOIUTHUECKON AUCCOLMAMU. DIEKTPOIUTHI U HE- JIEKTPOJIUThI. KaTHOHbI, aHHOHBI.
MexaHHu3M IUCCOLMALMN BEUIECTB C PA3IMUYHBIMU BUJIAMU XUMHUYECKOU CBsI3U. CTENEHb TMCCOLMALINN.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus NpoTeKaHUs peaklinii HOHHOTO 0OMeHa, MOJIHbIE U COKpAIIEHHbBIE
MOHHBIE ypaBHEeHHUs peakuuii. CBOHCTBa KMCIIOT, OCHOBAaHUI U cojiel B CBeTe NpecTaBiIeHuit 00
EKTPOINTHYECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOoHbI. [IoHATHE O rUapoau3e coneil.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJETSIMU KPUCTAUNIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
HCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
WCCIIEIOBAHHE DIIEKTPOITPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECcca AUCCOIMAIINH KUCIIOT, MEI0UeH 1 COTei
(BO3MOXKHO HMCIOJIB30BAHNE BUI€OMATEPUATIOB); IPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKH
MPOTEKAHUS PeaKInii HOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BBIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI); OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUil (TOpEHNE, peaKkIuK pa3JIoKeHHs,
COEIMHEHUS ); paclio3HaBaHNE HEOPTAaHMYECKHX BEIIECTB C TIOMOIIBI0 KAUeCTBEHHBIX PEAKIINi Ha NOHHI,
peleHre HIKCIePUMEHTAIBHBIX 33/1a4.

HeMeTajibl 1 UX cOeINHEHUA

OOmast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENEHN OKHCIICHHUS.
CrpoeHue u pu3ndeckre cBOMCTBA MPOCTHIX BEIIECTB — IrajloreHOB. XUMUYECKHE CBOWCTBA HA MPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOMCTBA, MTOIyYEHUE, IpUMEHEHNE. J[eficTBUE XJI0pa U XJIOPOBOJIOPOA HA OPTAHU3M
4yesloBeKa. BaxkHelmme XJIOpUIbl U UX HaX0KJIEHHE B IIPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHUSI.



Crpoenue u pU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOMHbBIE MOIU(UKAITUH
KHCJIOPOJIa U Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, GU3HMIECKUE M XUMHYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XMUMHYECKHE CBOWMCTBA (0OIIHE KaK MPEICTaBUTEINS KIacca KUCIIOT U crienupuieckne). XuMHIECKUe
peaKIMH, JIeXKale B OCHOBE IPOMBILIEHHOI'O CIIoco0a MojryuyeHus cepHoil kucaotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl 1 €€ COeTMHEHUI B TIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactipocTpaHeHHe B IpUpPoe, PU3NUECKUE U XUMUYECKHEe CBOKCTBA. KpyroBopoT a3oTa B mpupoze.
AmMmMuak, ero (pu3nYecKre U XUMUYECKUE CBOWCTBA, OTy4YeHUe U npuMeHenne. Cou aMMOHHSI, UX
(du3nyecKre U XUMUYECKUE CBOKCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHWMS. A30THAs
KHCJIOTa, e€ MmoyrydeHne, Gu3nIeckue 1 XUMHUIECKIE CBOMCTBA (00IIMe KaK MMPEeICTABUTENS KJIacca KUCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIel Cpe/ibl COeIMHEHUSIMHU a30Ta (KHUCIOTHBIE T0XK/IU, 3arps3HEHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKaMK hocdopa, Pu3nUecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
dbocdaToB B kauecTBE MUHEPAIbHBIX YAOOPEHUN.

OO6mas xapakrepuctuka 31eMeHTOB IV A-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amioTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupozae. OKCuUsl yriaepoaa, ux pusndeckue u XuMHUIECKre
CBOWCTBA, JICHCTBUE HA )KUBBIE OPTAaHU3MBI, ITOJIyYeHHE U TIPUMEHEHUE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

VYronbHas KUCIOTa U €€ CONM, UX PU3NYECKHE U XMMUYECKHE CBOMCTBA, MTOJy4YeHHE U IIPUMEHEHHUE.
KavecTBeHHast peakiys Ha kKapOoHaAT-HOHBI. Mcnoabp30BaHne KapOOHATOB B OBITY,
MEJULIMHE, IPOMBILUICHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHUX yriiepoja (MeTaH, 3TaH,
STHWJIEH, alleTUJIEH, 3TaHOJI, INIMIIEPUH, YKCYCHasl kucioTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX, O€JIKax, YIIIeBOAAaX — U UX POJIM B )KU3HU YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHMYECKUX COCIMHEHHM.

Kpewmuuii, ero pusnueckue u XuMuyecKkue CBOMCTBA, ofyuyeHue u npumeHenre. CoeAMHEHNs KpEMHUS B
npupoae. O6uue npencrasinenus o0 okcuae kpemuus(1\V) u kpemuueBoit kuciore. CUIHKaATHI, UX
UCTOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaskHeilne cTpouTenbHbIe MaTepHalibl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpolneMpl 6e30MMacHOro MCIOJIb30BaHMsI CTPOUTEIBHBIX MaTepPHAaJIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAaUEeCTBEHHBIX PEaKINil Ha XJIOPH/I-HOHBI U HAOIIIOICHHE TIPU3HAKOB HX MPOTEKAHUS; OTIBITH,
oTpakaromue GU3nIecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TAJIOTEHHIOB); 03HAKOMIICHHE ¢ 00pa3aMu
cephl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMATEpHalioB); HaOII0AeHUE Mpolecca
oOyTriMBaHMs caxapa Moj JAeiicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yY€HUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha cynb(aT-1uoH 1
Ha0II0IeHNe TTpU3HaKa e€ MPOTeKaHUsI; O3HAKOMJICHUE C (PU3MUYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-noH U U3ydeHne NPU3HAKOB UX MPOTEKaHUs,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEMIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MOoIy4eHne, CoOOMpaHue, paclio3HaBaHNUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; IPOBEICHHUE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/]a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajibl U HX COeIUMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX ITOJIOKEHHS B
Ilepuoauueckoit cucreme xumuueckux 3nemenTos /1. . Menneneesa u crpoenus atoMmoB. CTpoeHue
MeTaJlJI0B. MeTamnueckasi CBsi3b U METAJUIMUECKasl KpUCTaNIMYecKasi peléTka. DJIeKTPOXUMUUYECKUH psiJl
HanpspkeHui MetaioB. U3NUecKue U XMMUYEeCKHe CBOHCTBA MeTailIoB. OO1I1e criocoObl MOTyYeHUS
MeTasuioB. [IoHsTHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. Criassl (CTasb,
YyT'yH, JIOpaJOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBILUIEHHOCTH.

IIlenounble MeTaibl: os1okeHue B [leproanueckon cucreme xumuueckux iemeHToB /. . Menneneesa;
CTPOEHHE UX aTOMOB; HAXO0KJIeHUE B Npupoje. Pu3nyeckue 1 XMUMUUECKHE CBOICTBA (Ha IpUMepe HaTpus U
kanusi). OKCUIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne menouyHbIX METaJIJIOB U UX COEAMHEHUH.

[[{enouHO3eMenbHBIE METAILIIBI MArHUM U KallbLUi: 10J10KeHue B [lepuoanyeckoil cucreMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBa MarHus U Kayipliud. BaxHeine coequHeHus Kaiablus (OKCUI, TUAPOKCHU, coin). KECTKOCTb
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMeHToB J1. V1. Menneneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIA ¥ THIPOKCHUAA AITFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemeHToB /1. 1. MenneneeBa; ctpoenue
aToMa; HaxoxJaeHue B mpupoe. dusndeckne 1 XUMUYECKUE CBOMCTBA kene3a. OKCHUIIBI, THAPOKCHIBI U COJIU
xene3a(ll) u xxenesa(lll), ux cocras, cBoiicTBa U OTy4YEHUE.

XUMUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKHUMH
CBOMCTBAMHU; U3yUYCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXHO UCIIOIB30BaHNE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHUIA KAJIBITUS U HATPHUS C BOJOW (BO3MOYKHO MCTIOIH30BAaHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; MTPOIIECCa TOPEHUS Kelle3a B KHCIOPO/Ie
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEaKIIU Ha HOHBI
(Maruus, Kby, aTroMUHUS, nuHKa, xkene3a(ll) u xenesza(lll), mequ(ll)); Habnronenue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KIS U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHe MeTaTbl U UX COCTUHCHUSD).

XuMus M OKpYyKamoLas cpeaa

Hossie maTepuansl 1 TexHoJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YENOBEKA. XUMHUS U
310poBbe. bezonacHoe NCTOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKHX 05KOraxX U OTpaBJICHUSX. OCHOBBI IKOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karollen cpeabl (mpenenbHas nonycrumas konueHntpamus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIEM.



[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YrOJb, TPUPOIHBINA ra3, He(PTh), MPOTYKTHI HX MEepepabOTKH,
WX POJIb B OBITY ¥ TPOMBIIIUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YeHUE 00pa3I[0B MaTepUAIIOB (CTEKIIO, CIUTABBI METAIIIIOB, TIOJIMMEPHEIC
Marepuabl).

MexnpeaMeTHbIe CBSI3H
Peanuzamus MexXnIpeIMETHBIX CBSA3CH MPU M3YyYECHUH XUMHUHU B 8 KIIACCE OCYIIECTBIISAETCS Yepe3



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

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,

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

®du3uka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJICKYJIa, DJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI H3MEPEHHsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaJIbl, TOPHBIE TOPO/IbL, TOJIE3HbIE HCKOIIaeMbIe, TOTLINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzydenue xumun B 8-9 Kiraccax HampaBJIeHO Ha JOCTHKEHHE 00Yy4alOIUMUCS TUUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

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 €
TPaJULIOHHBIMU POCCUICKUMU COLMOKYIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IPUHATHIMU
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 U HAYYHOMY HACJIEIUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEJ0BATENbCKOM, TBOPUECKON 1
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH MPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJIEHHI K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOILM B MPOLIECCe 3TON yueOHOM JesITeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIINHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa ¢ MPUPOIHON CpeIoi, O pOJIM XUMHUH B TO3HAHWHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HH()OPMAITMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI ¢ Y4eOHBIMHU TEKCTAMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO0, IPOEKTHOM U UCCIIEI0BATENbCKOMN AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) 0co3HaHUS IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0POBBI 00pa3 KU3HU, OCO3HAHUS ITOCIICICTBUN M HETIPUATHS BPEIHBIX IPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KU3HU;

TpyaoBoro BocnuTaHus
8) nHTepeca K MPaKTHYECKOMY U3YYEHHUIO IPpodeccuii M Tpyaa pa3IndHOro poja, yBaKEHHE K TPYAY U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS 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 (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel NpUpOTHOM Cpeioil, MOBBIIIEHUS YPOBHS 9KOJOTUYECKON KYJIbTYpPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHble JeiicTBUS (IT03HABaTeIbHbIC, KOMMYHUKATHUBHBIE, PETYJISATUBHbIE), KOTOPhIE 00ECTIEYMBAIOT
(opMHpOBaHKE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHMIO U OCYILECTBICHUIO YUeOHOI
JESTEIIBHOCTH.

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

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHUS P OCBOCHUH 3HAHUMN: PaCKPbIBATh CMBICI
XUMUYECKHUX MOHATUH (BBIACTATHh X XapaKTEpHbIe MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUSA JJIs1 O0ObSCHEHUS OTJCNBbHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
Y KPUTEPUU TS KIIaCCU(PUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; YCTaHABIMBATh TPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyKAeHHsI (MHIYKTUBHBIE,
JENYKTUBHBIE, 110 aHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMeHHeM MPUMEHSTH B IIpoIiecce MO3HAHUS MOHATHA (TIpeAMETHBIE U METAIIPEeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIUPOKO MPUMEHSEMBIE B
XMUMHUU MOJIETTbHBIE TPEICTaBIEHUS — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEecKas popmylia u
ypaBHEHHE XUMUYECKOH peakiiMi — 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 O0IIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYMS B U3yYaEMBIX IIPOLIECCAX U SBJICHUSX; IIPEJIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHI{; CAMOCTOATENBHO BEIOUPATh CIOCO0 pelIeHus: yueOHOH
3ajauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PELICHUs, BHIOMpATh Hanboee MoAX 0NN ¢ yI€TOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CY)KICHHUM;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIbITA, UCCICOBAHHMS, COCTABIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJIep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl IHTepHeTa); KpUTHUECKH OLICHUBATh POTUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HCOOXOAMMBIX TSI BHITIOJHEHUS YICOHBIX U TTO3HABATEIILHBIX 3371a4 OTIpe-
JENIEHHOTO THITA; TPHOOPETEHHUE ONBITA B 00JIaCTH UCITOJIB30BaHMS HH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJCHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATILHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIMK U WILTIOCTPHPOBATH
pelraeMble 3a/1a9u HECTIOKHBIME CXEMaMH, TuarpaMmMamMu, IpyruMu popmMamu rpauky U ux
KOMOHHALIMSIMU,

7) yMEHHEM UCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIecCe YICOHON M HCCIIEI0BATEIBCKON NeSTEIIbHOCTH
WH(OPMAIIHIO O BIMSHUU TPOMBINIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH € CTBUSIMHU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3ECHTAIMH PE3YIHTATOB BBIOJIHEHUS XUMHUUECKOTO YKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JESATEIILHOCTH MPH PEIICHUH BO3HUKAMOIIHNX MPOOJIEM Ha OCHOBE yUéTa OOIIMX UHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJisiTUBHbIMH 1€ CTBUSIMH

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s dexTuBHBIC CITOCOOHI peleHUs YIeOHBIX W MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIILHO COCTABIISITh WITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, TIPeIjlaraéMble B YCIIOBHH 3aJJaHUH.

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
CIOCOOBI IEUCTBHH, crielMpUIECKUEC TSl MPEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITSIBHOCTH 10
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETALMH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUCOHBIX U
HOBBIX CUTYaITUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIN: aTOM, MOJICKYJ1a, XHMHYECKUMN 3JIEMEHT, IPOCTOEC
BEIIECTBO, CJII0)KHOE BEIIECTBO, CMECh (OJJTHOPO/IHAS U HEOJHOPO/IHAs ), BAJIGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, KiaccuuKalys peakuuid: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JI0KEHNUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEHa, 3K30- U SHAOTEPMUUYECKUE
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 KOHLIEHTPAIKsI) B PaCTBOPE;

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

3) ucnonvszosams XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJICHHS (DOPMYJT BEILIECTB M YPABHEHUH XMMUUECKIX
peaKIuii;

4) onpedensime BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIaCCy COSAMHEHUN T10
(dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHMYECKUX COCTUHCHUSX;

5) packpwieame cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
IIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX IOJ0KeHUs B [leproauyeckoin
CUCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IMUHYI0 Gpopmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnna)», Majble U O0NblINe IeprUo/Ibl; COOTHOCUTh 0003HAUEHHUSI, KOTOPBbIE UMEIOTCS B TaOIUIEe
«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) rxnaccuguyuposams XAMUYIECKHE 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 MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX XMMHUECKUX pPEaKLInii;

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

9) ebluUCAAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYFO MacChl BEIIECTB; MacCOBYIO JIOJFO
XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacuéTel 10 YpaBHEHUIO XUMHUUYECKOMN peaKkLnu;

10) npumernsims OCHOBHBIE OTIEPAIIUHN MBICIUTEIBHOM JEITEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHE,
0000111eHrEe, CUCTEMATH3aIINIO, KJIacCU(UKAIUIO, BBISIBICHUE IPUUYMHHO-CIICACTBEHHBIX CBA3EH — /s
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKlUii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
HaOJI0IeHNEe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN);

11) crnedosams npaBUIaM MOIB30BAHNS XUMHUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, & TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOIA 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

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnyectBo 4acoB Hara Buasl nesiTebHOCTH Buael, popmbl | DiIeKTPOHHBIE
n/m | IporpaMmsbl U3yYeHHS KOHTPOJIS (mdpossbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE 00pasoBaTelnbHbIe
padoThI padoTsI pecypest
Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHSATHS
1.1. | Xumus — BaxHas 06.1acTh 5 0 2 PacKpbIBaTh CMBICI H3y4aeMbIX [IOHSTHIA; Vernsiii onpoc; | https://resh.edu.ru/
€CTeCTBO3HAHUS H NPaKTHYECKOi PackpeIBaTh poib XMMHH B IPUPOJIE M XKH3HU YENOBEKA, €€ CBA3b C APYTUMU ITucemenHblit http:/alhimik.ru
JeAITeJIbHOCTH YeI0BeKa HayKaMu, KOHTPOJIb; https://hij.ru/
Pa3znuyath yMCTHIC BELIECTBA U CMECH; OJTHOPOJIHBIE U HEOJHOPOHBIE CMECH; http://c-books.narod.ru/
PaznmyaTh u3mueckue ¥ XUMUYECKUE SBICHNUS; https://1sept.ru/
OnpeensTh NPU3HAKA XMMHUYECKUX PEAKIUA U YCIOBHS MX IPOTEKAHHS; https://iu.ru/video-lessons
Clie10BaTh MPABHIIAM [OJIb30BAHMS XUMHUYECKOH TIOCYI0H 1 JIaG0paTOpHBIM
0060py0BaHKeEM, a TAKKE IPABHJIAM 00pALICHUs C XUMUYECKUMH BEIECTBAMH B
COOTBETCTBUH C HHCTPYKIHMAMY T10 BBINIOIHEHHIO PAKTHYECKUX PaboOT;
TlnaHUpOBaTh U MPOBOAUTH XMMUYECKHH SKCIIEPUMEHT 110 H3YYEHHIO U OMHUCAHHIO
(hM3MYECKUX CBOWCTB BEILECTB, CIIOCOOOB pa3ielIeHHsi CMeCeil BELIECTB;
Hcnonb30Bath [pH BBITONHEHHH y4eOHBIX 3a/[aHUM U B POLIECCe
HCCIIEIOBATENBCKON AESTENLHOCTH HAayYHO-IIOMYIISPHYO JIUTEPATYPY XMMHYECKOrO
COZIEPIKAHHSI, CIIPABOYHBIE MAaTEPHAIBI, pecypchl MHTepHETa;
BoicTpanBath pa3BEPHYTHIE TMCbMEHHbIC H YCTHBIE OTBETHI € OMOPOii Ha
MH(POPMALIHIO U3 YUeOHNKA H CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO HCIIOIB30BATH
U3YYCHHBIN MOHATUIHBIN anmapar Kypca XUMHH;
1.2. | BemecrBa 15 1 0 TIpuMeHATH eCTECTBEHHO-HAyYHBIE METO/IbI TTO3HAHMUS (B TOM YHCIIe HAOIIO/IEHHE, Verasiii onpoc; | https://resh.edu.ru/

U XMMHYECKHE peaKuuu

MO/IETMPOBAHHUE, SIKCIIEPUMEHT) U OCHOBHBIE OTEPALlH MBICTUTEIBHOM
NeATETLHOCTH (CpaBHEHHE, KIACCU(DUKALMS) VTSI H3YUCHUS BEIECTB H XMMUYECKUX
peakiuii;

PackpbIBaTh CMBICT U3y4aeMBbIX TOHATHI U 3aKOHOB U IPUMEHSTh 3TH TOHATHS ITPU
OITMCAHUHU CBOMCTB BEIECTB U UX MPEBPAILEHHH;

Paznmnuats Qu3ndyeckue U XUMHYECKHE SBICHHS, OOBSCHATD HX CYIHOCTD C TOUKH
3pEHUs aTOMHO-MOJIEKYJISIPHOTO YUEHHUS;

Ornpenensth NpU3HAKK XUMHYECKUX PEAKLUH, yCIOBHS UX MTPOTEKAHUS;

OOBSICHATD CYITHOCT (PU3MIECKUX U XUMHIECKHX SBICHHH ¢ TOUKH 3PEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHHS;

KnaccnduuupoBats XUMIYIECKHe peakiiy (110 YUCIY U COCTABY PEarHpyIOIIUX 1
00pasyIomumxcs BELIECTB);

CocraBnatb GOpMyITBl ONHAPHBIX BEIIECTB 110 BAJICHTHOCTH H ONPEAEIATH
BJICHTHOCTB 1O ()OPMYJIaM BEILECTB;

PaccTaBnath K03QOHUIMEHTH B yPABHEHUSIX XUMHUYECKHUX PEAKIINIA;

CrieoBath MpaBHiIaM MOJIb30BAHUS XUMHYECKOH TTOCYI0H U Ta00paTOpHBIM
000py10BaHKEM, a TAaK)Ke TIPaBUIaM OOpalIECHHUs C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKLHSMH IO BHITIOJIHEHHUIO JIJA0OPaTOPHBIX XUMHYECKHX OTBITOB;
Vcnonk30Bath IpH BHINOTHEHNH YUeOHBIX 33JaHUH 1 B IpOIIECCe
HCCIE0BATEIbCKON ICATEIbHOCTH HAyIHO-IIOMYJISIPHYIO IUTEPATyPy XUMUIECKOTO
CoJIepKaHusl, CIIpaBOYHbIC MaTepHabl, pecypcsl IHTepHeTa;

BrictpanBaTh pa3BEpHyThIE MUCEMEHHbIE M YCTHBIE OTBETHI C OIOPOi Ha
uH(MOPMAIHIO U3 y4eOHMKA U CIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOIB30BATh
M3VYCHHEIN NOHATUHHBINA aNanaT Kvhca XUMUU:

ITuceMenHbIi
KOHTPOJIb;
Tectuposanue;
JlukraHr;

http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazzueny
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Paznen 2. BaikHejilue npeAcTaBUTeIH HEOPTAHHYECKHX BellecTB

2.1

Bo3zayx. Kuciopon. Ilonsitue 06
OKCHIaX

5

0

PackpbIBaTh CMBICIT H3y4aeMbIX OHSTHIT H IPHIMEHATh STH MOHATHS IIPH OIHUCAHUN
CBOMCTB BEILECTB U UX NIPEBPALLEHUMN;

XapakTepu30Bath (OIMUCHIBAaTh) COCTAB BO3/yXa, PU3HMUIECKHE H XHMHIECKHE CBOIICTBA
KHCJIOPOJia, CIIOCOOB! €ro MOMydYeHNs, IPUMCHEHHE 1 3HaUeHHE B IPUPOJIE U KU3HU
4eJI0BeKa;

CpaBHUBATh PeaKLHU FOPEHHS U MEUIEHHOTO OKHCIICHUS;

Cobupatb IpUOOPEI 115l IOTYYSHHS KHCI0poa (BEITECHEHHEM BOJBI M BO3/1yXa);
Pacrnio3HaBaTh ONBITHBIM ITyTEM KHCIIOPO;

Hcnonb30BaTh XUMHYECKYHO CHMBOJIMKY JUISl COCTaBIICHHUs (JOPMYIT BEILECTB,
MOJIEKYJIIPHBIX YPaBHEHHH XMMUUYECKUX PeaKLUi ¢ y4acTHEM KUCIOPOJa;
OOBSACHATb CYLIHOCTb SKOJIOTUYECKUX NPOOJIEM, CBA3aHHBIX C 3arpsi3HEHUEM BO3/lyXa;
CrnienoBath npaBuiaM 6e30macHoi paboThl B 1a00paTOPUH MPH HCTIOIb30BAHHI
XUMHYECKO! MOCYIbl M 000PYI0BaHMS, @ TAK)KE PABUIaM OOPAILEHHS ¢ TOPIOYUMU
BEILIECTBAMHU B OBITY;

I1nanupoBaTh U OCYIIECTBILATh HA IPAKTHKE XMMUUECKUE IKCIIEPHMEHTEL,
IIPOBOAUTH HAOJIIOACHMUS, JIeIaTh BEIBOJBI IO pe3y/IbTaTaM dKCIIePHMEHTa;
Y4acTBOoBaTh B COBMECTHOIA paboTe B IpyIIIIe;

Vcnonb30BaTh IpH BHIOJIHEHNHN yIeOHBIX 3aJaHIH U B IIpoliecce
HCCIIEI0BATENIbCKON IeSTEIbHOCTH HayIHO-TIOMYIIIPHYIO JIUTEPaTypy XMMHIECKOTO
coJiepKaHMs, CIIPaBOYHbIE MaTepHaEl, pecypcsl MHTepHETa;

BricTpanBath pa3BEpHyThIE MHCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha
MH(POPMALHNIO U3 y4eOHNKA U CIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCIIOIB30BaTh
U3Y4EHHBIN MOHATUIHBIN anmapar Kypca XUMHH;

ITucbMenHsIi
KOHTPOJIb;
IIpaxktnyeckas
pabora;
TecTupoBaHue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru

2.2.

Boaopoa.
IToHsiTHE 0 KMCJIOTAX U COJIAX

PackpbIBaTh CMBICI H3y4aeMbIX OHATHII ¥ TIPUMEHSTh 9TH IIOHATHUS TIPH ONHCAHUH
CBOMCTB BEIIECTB H HX IPEBPAIIECHHUIH;

XapakTepu3oBath (OMHUCHIBATh) HU3NYECKHE U XUMUYECKHE CBOMCTBA BOAOPOA,
CIIOCOOBI €ro MOJTyYeHHUs, IPUMEHEHHE;

Cobupats IpubOp IS OTyIEHHS BOXOPOa;

Hcnonb30BaTh XUMHIECKYIO CHMBOJIUKY IS COCTaBIeHHUs (OPMyYI BELIeCTB,
MOJIEKYJISIPHBIX YPaBHEHHIT XHUMHUECKHUX PEaKINi ¢ yJacTHEM BOIOPOJa;
CrenoBath npaBuiam 0€30macHoi paboThl B 1a0OPaTOPHHU NP UCHOIb30BAHUI
XHMHIYECKOH ToCy 16l H 000pyJOBaHNs, a TaKXKe IPaBIIIaM 00pAIIeHHS C TOPIOINMUI
BEILIECTBAMHU B OBITY;

TInaHnpoBaTh M OCYIIECTBIIATE HA IIPAKTHKE XUMHUUECKHE SKCIIEPHMEHTEI,
IPOBOAUTH HAONIOAEHHS, IeTaTh BEIBOABI IO Pe3yIbTaTaM dKCIePHMEHTa;
VYy4acTBOBaTh B COBMECTHOM padoTe B IpyIIIe;

TTuceMenHsIit
KOHTpOJIb;
ITpakTnueckas
paborta;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

2.3.

KonnyecTBeHHbIE OTHOLIEHUS] B XUMHH

PackpbIBaTh CMBICT N3y4aeMbIX IIOHATHI U IPUMEHATB 3TU MOHATHUS, a TAKXKe
U3Y4eHHbIE 3aKOHbI ¥ TEOPHUH JUISl PEIIEHUS PacYETHBIX 3a/1ay;

BrrancnaTs MOISIpHYIO Maccy BEIIECTB; KOIMIECTBO BEIIECTBa, 00BEM ra3a, Maccy
BEIIECTBA;

TIpoBOANTE pacuyéThl MO ypaBHEHUSIM XUMUYECKHX PEAKIIMIL: KOIMYeCTBa, 00bEMa,
Macchl BEIIECTBA 110 H3BECTHOMY KOJHYECTBY, 00bEMY, Macce PeareHTOB HIlH
MPOIYKTOB PEAKIMH;

BricTpanBaTh pa3BEpHYThIE MMCEMEHHbBIC U YCTHBIC OTBETHI C ONTOPOi Ha
UH(POPMALHNIO U3 yIeOHNKA U CIPABOYHBIX MATEPUAIIOB, TPAMOTHO HCIIOJIB30BaTh
U3Y4EHHBIN MOHATUIHBIN anmapar Kypca XUMHH;

IMuceMeHHbIit
KOHTPOIIb;
Tectuposanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.4. | Bopa. PacrBopsl. [lousitie 06 5 0 1
OCHOBaHHSAX

PackpbIBaTh CMBICIT M3y4aeMbIX TIOHATHI U IPUMEHSATh 3TH MOHATUS IIPU ONHCAHUH
CBOMCTB BEIIECTB H UX IPEBPAIICHHUIH;

XapakTepu30BaTh (PU3MIECKUE U XMMUYECKHE CBOICTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIS B IIPHPOHBIX TIPOLIECCAX;

CocCTaBIIATh YPaBHEHHS! XUMHUCCKHX PEAKIUH C yIacTHEM BOMBI;

OOBACHATb CYLIHOCTb IKOJIOTUYECKUX ITPOOIIEM, CBA3AHHBIX C 3arPsI3HEHUEM
HPUPOHBIX BOJ, CIIOCOOBI OYUCTKH BOJBI OT IPHMECEH, MEpHI 10 OXpaHe BOJ OT
3arpA3HCHNUS;

[T1aHNpoBaTh M OCYIIECTBIAT Ha IPAKTHKE XUMIYECKHE IKCIICPUMEHTHI,
HPOBOJNTH HAOIIOACHHUS, AeIaTh BBIBOABI 110 PE3y/IbTaTaM SKCIEPUMEHTA;
CrnienoBath npaBuiIaM 6e30macHoli paboThI B 1a00PAaTOPHU IPH UCIOIH30BaHUN
XUMHIYECKOH II0Cy bl B 000pyI0BaHHS;

TIpoBOANTH BBIYKMCIICHHS C IPUMEHEHHEM IOHATHS «MaccoBasi 10JIs BELECTBA B
pacTBope»;

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B IpoLiecce
HCCIIEI0BATENIbCKON IeSTEIbHOCTH HayIHO-TIOMYIIIPHYIO JIUTEPaTypy XMMHIECKOTO
CoJiepKaHuUs, CIPABOYHBIE MAaTEPHAIbI, pecypchl HTepHeTa;

ITucrmeHHbIi
KOHTPOJIb;
Ipaktuyeckas
paborta;
TectupoBanue;
JlukTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

2.5. | OcHOBHbIE KJIACCHI HEOPTAHMYECKHX 11 1 1
coeMHeHMi

Knaccudummpoats n3ydaeMble BEIIECTBA 1O COCTABY M CBOICTBAM;

CocraBisTh (POPMyIIbI OKCHIOB, KMCIIOT, OCHOBAHUH, CONel M HA3bIBATh MX 110
MeKIyHapOHO! HOMEHKIIATYPE;

TIporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOIIMX XUMUYECKHX CBOUCTB
M3YYEHHbIX KJIACCOB/TPYIII BEIIECTB, K KOTOPbIM OHH OTHOCSTCS;

CocTaBIsTh MOJIEKYIISIPHBIE YPABHEHHS PEaKIHii, NILTIOCTPHPYIOIMNX XUMHYECKIE
CBOMCTBA U CIIOCOOBI MOJIYYEHHUs BEIIECTB H3YUECHHBIX KJIACCOB/TPYIIIL, a TAKKe
TOATBEPKIAOIIMX TeHETHIECKYH0 B3aMOCBS3b MEX Iy HUMH.;

Ipon3BoIMTH BEIYUCIICHHS 110 yPaBHEHUAM XMMHIECKUX PEAKIIHiA;

ITmarrpoBaTh ¥ OCYIIECTBIATh HA MPAKTHKE XHUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOMIONEHN)S, IeIaTh BBIBOIBI 110 PE3y/IbTaTaM dKCIIEPUMEHTA;
CrezroBath mpaBniIaM 0e30MacHOi paboTel B TaGOpaTOpnM P MCTIONB30BAHNH
XUMHYECKOH MOCY bl M 000pyTOBAHNS;

Hcnonb30BaTh MpH BBINOTHEHHH Y4eOHBIX 3a/IaHHi U B Ipoliecce
FICCIIEI0BATENBCKOMN AEATENBHOCTH HAYTHO-TIOMYJIAPHYO TUTEPATYPy XUMHIECKOTO
CcoJiepyKaHusl, CIPaBOYHBIE MaTepHabl, pecypchl MHTepHeTa;

BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE W YCTHBIE OTBETHI C OMOPO Ha
uHdopMaIuio U3 ydeOHNKa U CIPAaBOYHBIX MaTEPHUaIOB, IPAMOTHO HCIOJIb30BaTh
U3ydeHHBIN OHATUIHEIN anmapaT Kypca XUMUH;

Yeruslit onpoc;
ITucpMenHsIi
KOHTPOJIb;
KonTtposbHas
pabora;
Ipaktuyeckas
pabora;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Uroro no pazneny 30

Pasnen 3. [lepuoanyeckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux djiementoB JI. . Menpeieena.

CTpOEHl/le aTomMoB. XuMu4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu




3.1.

Ilepnoanyeckuii 3aKoH 1
Iepuoanueckasi cucTeMa XHMHYECKHX
saementoB JI. U. MenneneeBa.
Crtpoenne aToma

PackpbiBaTh CMBIC] IEPUOTHIECKOTO 3aKOHA;

[TonuMaTh CylIeCTBOBaHUE NEPUOJUUECKON 3aBUCHIMOCTH CBOMCTB XUMHYECKHX
9JI€MEHTOB (M3MEHEHHE PaJiyCOB aTOMOB U 3JI€KTPOOTPHLATEILHOCTH) M HX
COEJMHEHUH OT MOJI0KEHHs B IEPHOANIECKOl CHCTEME H CTPOEHHs aTOMa;
YcTaHaBIMBaTH CBA3b MEXTY MOJIOKEHUEM DJIEMEHTA B IIEPHOAMIECKOH CHCTeME H
CTPOEGHHEM ero aToMa (COCTaB U 3apsij sA/pa, 00IIee YUCIO HIEKTPOHOB U
pacIpezieNieHie UX IO JIEKTPOHHBIM CIIOSIM);

[IporHo3upOBaTh XapaKTep N3MEHEHHUs CBOHCTB 3IEMEHTOB M HX COSANHEHHUH 110
rpynnam u neprogaM Ileprnoandeckoii CHCTEMSI;

XapakTepr30BaTh XMMUYECKUE JIEMEHTHI IEPBBIX TPEX MEPHOAOB, KA, KalbIis
o ux nonoxenuto B [lepuoanueckoii cucteme . V. Menneneesa;

CrnenoBath npaBuiIaM 6e30macHol paboThI B 1a00PAaTOPHU IPH UCHIOIH30BAaHUN
XUMHIYECKOH II0Cy bl 1 000pyJ0BaHNS;

BrlcTpanBaTh pa3BEpHYTHIC MUCHMEHHBIE U YCTHBIC OTBETHI C ONIOPOH Ha
UH(POPMALHNIO U3 y4eOHNKA U CIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCIIOIB30BaTh
U3YYCHHBIN MOHATUIHBIN anmapar Kypca XUMHH;

Hcnonp30Bath py BHIIOJHEHUH YUEOHBIX 3a1aHUH TEKCThl y4eOHUKA, CIIPABOYHBIE
marepuaisl ([lepuonnyeckyro cucreMmy xumuueckux snementoB /1. V. Menzeneesa,
TabJIUIly PaCTBOPUMOCTHU KHCIIOT, OCHOBAHHH U COJIEH B BOJE, 21€KTPOXUMHYECKUI
PsI HaPsDKEHUIT METaIoB);

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUI 1 B IpoLiecce
HUCCIIeI0BAaTeIbCKOM IesTeNbHOCTH HayqHO-TIOMY IAPHYIO IUTEPATypy XUMUUECKOTO
collepKaHKs, CIPABOYHbIE MaTepUabl, pecypchl MHTepHETa:

YerHblit onpoc;
ITucermenHbIi
KOHTPOJIb;
TecTupoBaHue;
JlukTaHT;
CamooleHKa ¢
HCTIOB30BAHUEMK
OneHoyHOro
JIHCTaY;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru

3.2.

Xumuueckasi cBsi3b. OKHCJIUTENBHO-
BOCCTAHOBHTE/IbHbIE PEAKIMH

PackpbIBaTh CMBICT H3y4aeMBIX IOHATHIA;

Omnpenensrtb BUJ XUMHYECKOH CBSI3U B COCAUHEHUH;

OmnpenensTh CTENeHb OKHCICHHS XMMITIECKOT0 JIEMEHTa 1o opMyIIe ero
COCAMHEHHUS;

OmnpenensTh 37IeMEHT (BEIIECTBO) — OKUCIMUTENb U HIIEMEHT (BEIIECTBO) —
BOCCTAaHOBHUTEIb;

OOBSICHATD CYIHOCTh IIPOLIECCOB OKUCIEHHS U BOCCTAH OBIICHUS;

CocTaBIsTh IEKTPOHHKII OanaHc ¢ y4€TOM HHCIIa OTIAHHBIX M MPUHSATHIX
9NIEKTPOHOB;

CocTaBIsTh ypaBHEHNE OKHCINTEIBHO-BOCCTAHOBUTENEHOM PEaKIHH;
Hcnonb30BaTh IpH BHINOIHEHHU y4eOHBIX 3aJaHUN TEKCTh YUeOHHKa, CIPABOUHBIE
MaTepHasl (IepHOMYECKyI0 CHCTEMY XUMHYecKuX nementoB JI. 1. Menzieneesa,
Ta0JIUIy pacTBOPUMOCTH KHCJIOT, OCHOBAHHUH U COJIEH B BOJIE, IEKTPOXUMIIECKUI
PsI HaNPSDKEHUIT METAIIOoB);

ITucpMenHsIi
KOHTpOJIb;
Konrponsnas
paborta;
TectupoBanue;
JlukTanT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no paszzeny:
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosnunuyectBo 4yacos Hara Buabl, popmbl
n/m U3Y4YeHHs] | KOHTPOJs
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. |IIpenmer xumuu. Poib 1 0 0 05.09.2022 | Camoo1ieHKa ¢

XMMUU B J)KU3HU YEIOBEKA UCTIOJIb30BaHUEM
«O1EeHO04YHOT0
JHUCTaY;

2. | XuMus B cHCTEME HayK. 1 0 0 06.09.2022 | [TrcbMeHHBIIH
MeTobl TO3HAHHS B XUMUU KOHTPOJIb;

3. | 3HaKOMCTBO ¢ NpaBHIAMH 1 0 1 12.09.2022 | ITpakTuyeckas
6€3011acHOCTH U IpUEMaMuU pabora;
paboThI B XUMHUYECKON
J1a00paTOpPHH.

[TpakTrueckas padora Ne 1.
IIpaBuna paGoTel B
naboparopuu ¥ IPUEMBI
oOparmeHus ¢
J1a00paTOPHBIM
o0opyIoBaHUEM

4. | Tena u BemecTna. 1 0 0 13.09.2022 | YcrHbIit ompoc;
dusnueckue CBOMCTBA [TuceMenHbI
BEIIECTB. ArperaTHoe KOHTPOJIb;
COCTOSIHUE BEILIECTB JvuKTaHT;

5. | Yucrele BemectBa u cmecu. |1 0 0 19.09.2022 | VcrtHblii onpoc;
Crioco0sl pazneneHust [MucbmenHbIi
cMmecen KOHTpOJIb;

6. |IIpaktuueckas pabora: Ne2. |1 0 1 20.09.2022 | ITpakTrueckas
Pa3znenenue cmeceit (Ha pabora;
pUMepe OUYUCTKH
MOBApEHHOH CcOJIN)

7. | ATOMBI U MOJICKYJIBI. 1 0 0 26.09.2022 | VerHblii onpoc;
[IpocTsle U cia0)KHBIE [IncemenHsbIi
BEIIECTBA KOHTPOJTb;

TectupoBanue;

8. | XMMHUECKHUE IIEMEHTHI. 1 0 0 27.09.2022 | VerHBIit ompoc;

3Haku (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

IIcbMeHHbBIN
KOHTPOJIb;
JIMKTaHT;




ATOMHO-MOJIEKYJISIPHOE

03.10.2022

VYeTHBIT 0onpoc;

ydeHue. 3aKOH IOCTOSIHCTBA IIucemenHbI
COCTaBa BEUIECTB KOHTPOJIb;
TectupoBanue;

10. | Xumuueckas popmyia. 04.10.2022 | YcrHBIii ompoc;
BanentHocts aToM0OB [TrucbMeHHBIN
XUMHUYECKUX HJIEMEHTOB KOHTPOJIb;

JuKTaHT;

11. | CocTaBiieHre XMMHYECKUX 10.10.2022 | VerHsiit ompoc;
(dhopMyI1 11O BaJIEHTHOCTH. [TucemeHHBIN
Haxo/ieHne BaJIeHTHOCTH KOHTPOJIb;
XUMHUYECKUX IJIEMEHTOB I10 TectupoBanue;
dbopmyiie

12. | OtHOCHTE/IbHAS aTOMHAS 11.10.2022 | VcrHbIii ompoc;
Macca. OTHOCUTENbHAs [TucbmenHbIi
MOJICKYJISIpHAsl Macca KOHTPOJIb;

TectupoBanue;

13. | Perenwe 3ana4 Ha 17.10.2022 | YcrHbIi ompoc;
BBIYHCIICHHE OTHOCUTEIBHOMN [TuceMeHHbIi
MOJIEKYJISIPHOIN Macchl KOHTPOJIb;
BEILIECTB TectupoBanue;

14. | MaccoBas noJst 18.10.2022 | YcrHbIi onpoc;
XAMHUYECKOT0 3JIEMEHTA B [TuceMenHbI
COCTMHCHUH KOHTPOJIb;

JvKTaHT;

15. | Pemrenwue 3a1au Ha 24.10.2022 | VcrHblii onpoc;
BBIUMCIIEHUE MACCOBOU JTOJIU [IuceMenHbI
XUMHUYECKOI0 JIEMEHTA 110 KOHTpOJIb;
dbopMyIe coeTuHeHUs TectupoBanue;

16. | Duznueckre ¥ XUMHUECKHE 25.10.2022 | YcrHBIi onpoc;
SIBJICHUS. XUMHYECKas ITucpmenHbIH
peakmus KOHTPOJIb;

17. |[lpu3Haku u ycnoBus 07.11.2022 | YctHBI# onpoc;
MPOTEKAHUS] XUMHYECKUX ITucpmenHbIH
peakuuii KOHTpPOJIb;

18. | 3akoH coxpaHeHHUsT MacChl 08.11.2022 | VcrHslii onpoc;

BemlecTts. M.B.
JIoOMOHOCOB— y4€HBIN-
SHIUKIIONEIUCT

TTrceMeHHbBIN
KOHTPOJIb;
JIMKTaHT;




19. | Xumuueckue ypaBHEHUS 14.11.2022 | YcrHblit onpoc;
[InceMeHHBIN
KOHTPOJIb;
TectupoBanue;
JuKTaHT;

20. | TUmbl XMMUYECKUX peaKInui 15.11.2022 | Yernsiit onpoc;
(coenuHeHMs, PA3IOKECHHUS, [TucbMeHHBbIN
3aMeIIeHHs, OOMeHa) KOHTPOJIb;

21. | Ypok 0600mieHust 1 21.11.2022 | YcrTHBIi ompoc;
CUCTEMaTU3aluy 3HAHUU [TucbMeHHBIN

KOHTPOJIb;
3auer;
JIMKTaHT;

22. | KonrponsHas padora Nel 1o 22.11.2022 | KonTponpHast
teme " [lepBoHayanbHbIe pabora;
XUMUYECKUE TTOHATHUSA"

23. | Bo3ayx — cMech ra3oB. 28.11.2022 | YcrHBIi onpoc;
CocraB Bo3ayxa [TucbmenHsbIit

KOHTPOJIb;
TectupoBanue;

24. | Terumooii 3¢ ekt 29.11.2022 | YcrHsIii onpoc;
XMMHYECKON peaKIuu, IIucrMeHHbIi
TIOHATHE O KOHTPOJIb;
TEPMOXUMHUIECKOM
YpaBHEHMH, 3K30- U
SHIOTEPMHUYECKUX PEAKIIUIX

25. | CnocoOsI mory4eHust 05.12.2022 | VerHslii onpoc;
KHCJIOPOAa B 1a00OpaToOpuu U [TucsmeHHbIiH
MPOMBIIIJICHHOCTH. KOHTPOJIb;
[TpyMeHeHKe KUCI0POa HUKTaHT;

26. | IIpakTuyeckas padora Ne 3. 06.12.2022 | IIpakTrueckas
[Tonyuenue u cobupanue pabora;
KHUCJIOPO/a, U3yYEHUE ero
CBONCTB

27. | KpyroBopoT KHcIopo/ia B 12.12.2022 | YcrHbIi omnpoc;

npupoje. Tormso (yrois u
MeTaH). 3arpsi3HEHue
BO3/IyXa, CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

Ycunenue napHUKOBOIO

a¢ddexra, pazpymieHue
030HOBOTO CIIOSI

IIncbMeHHbBIN
KOHTPOJIb;
TectupoBanue;




28. | Bogopoa — XHMHYCCKHIA 13.12.2022 | VerHsbiit omnpoc;
3JIEMEHT U MIPOCTOE [IuceMenHbI
BelecTBO. Haxoxaenue B KOHTPOJIb;
npupo/ie, Gu3nIecKue u Tecruposanue;
XHMHYECKHE CBOMCTBA (Ha
puMepe B3aUMOJCHCTBHUS C
HEMETAIJIAMH U OKCUIAMH
METaJIJIOB), IPUMEHEHUE,

CTIOCOOBI OTYYECHHUS

29. | Ilpaktuueckas pabora Ne 4. 19.12.2022 | ITpaktuueckas
[Tonydenue u cobupanue pabora;
BOZOPOJIa, U3YyUCHHE €T0
CBOWCTB

30. | [ToHsATHE O KUCIIOTAX 20.12.2022 | YcTHBIH 0npoc;
COTISIX KonTtponpHas

pabora;
JIMKTaHT;

31. | KomuuecTBO BelecTa. 09.01.2023 | YcrHBIi ompoc;

Mons. Monsipnasa macca [TuceMenHbI
KOHTPOJIb;
CaMooI1IeHKa ¢
UCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;

32. | 3akoH ABOrajipo. 10.01.2023 | CamoornieHKa ¢
Monsipublit 00bEM Tra30B HCTI0JIb30BaHUEM

«O11€HOYHOTO
JUCTay;

33. | Pemienue 3amayg Ha 16.01.2023 | Verasriit ompoc;
B3aMMOCBSA3b KOJNYECTBA [IuceMenHbI
BelecTBa, 00bEMa M MacChl KOHTPOJIb;
razoB. Pacuérsl no
XUMHYECKUM YPaBHECHUSM

34. | Pacu€Thl M0 XUMHIECKIM 17.01.2023 | YcrHblii onpoc;

ypaBHeHUsAM. [Ipumenenne
3aKoHa ABOTaJIpo

IIncbMeHHbBIN
KOHTPOJIb;
TectupoBanue;




35. | dusnueckue CBOMCTBA 23.01.2023 | YcrTHBIi ompoc;
BOJIbl. AHAJIU3 U CUHTE3 — [IuceMenHbI
METO/IbI U3yUYCHHS COCTaBa KOHTPOJIb;
BOJbl. XUMHUYECKHE
CBOMCTBA BOBI (pPEaKIIUU C
METaJuIaMH, OKCUIaMHU
METaJUIOB U HEMETAJIJIOB)

36. | [TonsTrie 00 OCHOBAaHUAX U 24.01.2023 | [TucbMeHHbIH
MHMKATOpax KOHTPOJIb;

TectupoBanue;

37. | Boja KaK pacTBOPHTEIb. 30.01.2023 | Camoo1ieHKa ¢
PactBopsl. PactBopumocTh UCIIOJIb30BaHUEM
BEIIECTB B BOJIE. «O1€HOYHOTO
Haceiennsie n JIACTA»,
HEHACBIIIICHHBIC PACTBOPHI

38. | KoHieHTparus pacTBOpPOB. 31.01.2023 | [TrcbMeHHBIIH
MaccoBast 107151 BElIecTBa B KOHTPOJIb;
pactBope. Beruncienus ¢
WCTIOJIb30BaHUEM
MOHATHSIKMACCOBAst OIS
BEIIECTBA B PaCTBOPE»

39. | [IpakTrueckas pabora Ne 5. 06.02.2023 | [TpakTryeckas
[IpuroToBneHue pacTBOPOB paborta;

C ONPEACIEHHON
KOHLEHTpalUHuen

40. | Posb pacTBOpPOB B PUPOJIC 07.02.2023 | Vcrslii onpoc;
H B KWA3HH YEIOBEKA. [TuceMenHbI
Kpyrosopot BojibI B KOHTPOJIb;
npupose. 3arps3HeHne TecrupoBanue;
MpUPOJHBIX BoJ. OXpaHa n
OYHCTKA IPUPOJIHBIX BOJ

41. | TTepBble NOMBITKA 13.02.2023 | YerHsiit onpoc;

KJIacCU(PUKAITIHI
XUMHUYCCKUX DJICMCHTOB.

[TonsTHE O Tpynmax
CXOJHBIX 2JIEMEHTOB
(mmemovHbIe U

L1EJI0YHO3EMENBHbBIE
METaJJIbl, TaJOTEHBI,

WHEPTHBIE ra3bl). DJIEMEHTHI,

KOTOpPBIE 00pa3yroT
am(oTepHbIe OKCUIBI
THIPOKCHIBI

TTrceMeHHbBIN
KOHTPOJIb;




42. | NoHHast XUMHYECKas CBSI3b 14.02.2023 | VerHsbiit ompoc;
ITucbmeHHbIN
KOHTPOJIb;
TectupoBanue;

43. | Knaccugukanms 20.02.2023 | YcrHBI# onpoc;
HEOPraHUYECKUX [T1ucbMeHHBII
COeTMHEHU I KOHTPOJIb;

44, | OKcHIBI: COCTaB, 21.02.2023 | YcrHbIi onpoc;
kiaccudukanus (OCHOBHbIE, [TucemeHHBIN
KHCIIOTHBIE, aM(DOTEPHEIE, KOHTPOJIb;
HecosieoOpasyronue), Tectuposanue;
HOMCHKJIATypa
(MexxayHapogHas H
TpuBHanbHad). [loayyenue u
XUMHYECKHUE CBOICTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHJIOB

45. | OcHoBaHUs: COCTaB, 27.02.2023 | YcrtHBIi ompoc;
Kiaccuukanus, [TuceMenHbI
HOMCHKJIATypa KOHTPOJIb;
(MexxayHapoHas U CamoolieHka ¢
TpUBHUAIbHASA), PUNUECKUE UCIIOJIb30BaHUEM
Y XUMHYECKHE CBOWMCTBA, «OI1EeHOYHOTO
CIOCOOBI MOJTYYEHUS JUCTaY;

46. | AMdoTepHbIe OKCUIBI U 28.02.2023 | TectupoBaHue;
THIPOKCHJIBI, UX CBOWMCTBA U
MOJTy4YeHue

47. | KHucIloThl: cOCTaB, 06.03.2023 | YcrtHBIi onpoc;
KIaccupuKanus, IInceMeHHbIl
HOMEHKJIATypa, GU3HIECKUe KOHTPOJIb;
CBOMCTBA TectupoBanue;

48. | KucaoThl: XUMHYECKHE 07.03.2023 | YcrtHBIi ompoc;
CBOMCTBA, CIIOCOOBI IIucerMeHHbIH
MoJTydeHus. Psi akTHBHOCTH KOHTPOJIb;
METaJIJIOB

49. | Conu (cpennue): 13.03.2023 | YcrHBIi ompoc;

HOMEHKJIaTypa, CITOCOObI
MOJIy4YEHHUS,
B3aUMOJICVICTBUE COJIEH C
MeTaJjIlaMH, KUCJIOTaMH,
[eJI0YaMU U COJISIMU

IInceMeHHBIH
KOHTPOJIb;
TectupoBanue;




50. | Berurcaenus mo 14.03.2023 | VerHbiit ompoc;
YPaBHEHUSIM XUMUYECKON IIucemenHbI
peakuuu KOHTPOJIb;

TectupoBanue;

51. | Tenetnyeckas CBSA3b MEXKILY 20.03.2023 | YcrHBIii ompoc;
KJIaCCaMH HEOPTaHHUYECKUX ITnucEMEHHBIN
cOeIMHEHU I KOHTPOJIb;

JuKTaHT;

52. | Ilpaktuueckas padota Ne 6. 21.03.2023 | [TpakTrueckas
Pemenne pabora;
AKCIICPUMEHTAIIbHBIX 337124
1o TeMe «OCHOBHBIE KJIAaCChI
HEOPraHUYECKHUX
COCTUHEHUN)

53. | Ypok 0600menus n 04.04.2023 | YcrHblii onpoc;
CHCTEMaTH3aIny 3HaHUH IInceMeHHBIN

KOHTPOJIb;
JvKTaHT;

54. | KonrponbHas padota Ne2 1o 10.04.2023 | KourtposbHas
teme " Baxkneitmue pabora;
MPeICTaBUTENH
HEOPraHUYeCKHX BelecT"

55. | Vpok 0600mieHust 1 11.04.2023 | CamoornieHKa ¢
CHUCTEeMaTH3aliN 3HAHUH HCIIOJIb30BaHHEM

«O1eHoYHoro
JIACTAY;

56. | Ctpoenue aromoB. CocTas 17.04.2023 | [TucsMeHHBIHI
aTOMHBIX sifep. M30Tomsl. KOHTPOJIb;
OnexkTpoHbl. PU3NUECKUil JIMKTaHT;
CMBICJT ITOPSIIKOBOTO HOMEpa
JJeMEHTa

57. | TlepuoauuecKuii 3aKOH U 18.04.2023 | YcrHbIit onpoc;

[Tepuonuueckas cucrema
XUMUYECKUX DJIEMEHTOB
J.1. Menneneena.
[Iepuonsl, rpynmsl,
noArpymnnsl. PU3n4ecKuin
CMBICJI HOMEPOB IEPUOJA U
IpyHIIbI

IIuceMeHHBIH
KOHTPOJIb;




58. | CTpoeHue 37IeKTPOHHBIX 24.04.2023 | YerHblii onpoc;
0001109€K aTOMOB TIEPBBIX [IuceMenHbI
20 XMMHUYECKUX JIEMEHTOB KOHTpOJIb;
MIEPUOJNYECKON CUCTEMBbI TectupoBanue;
. . MenneneeBa

59. | Xapakrepucruka 25.04.2023 | [TuceMeHHBIi
XUMHUYECKOI'0 3JIEMEHTA 110 KOHTPOJIb;
€ro MOJIOKEHUIO B
nepuonueckoit cucreme /1.

N. Menneneesa

60. | 3HayeHue MepUOMICCKOTO 15.05.2023 | YerHblit onpoc;
3aKOHA U MEPUOINYECKON [TucbmenHbIi
CUCTEMbI XUMHUYECKUX KOHTPOJIb;
AJIIEMEHTOB JJISl Pa3BUTHS
HAyKH U NPAKTUKHU.

. . MenneneeB —
Y4EHBIN, ITEJAror U
rpaxaaHuH

61. | KourponbHas padota Ne3 1o 16.05.2023 | KonrtposbHas
teme " [leproanueckuii pabora;
3aKOH U IepUOANYECKas
CHUCTEMa XUMHYECKHUX
snemeHToB J[.H1.

MenneneeBa. CtpoeHue
aTOMOB.

62. | DIeKTPOOTPULATEIBHOCTD 22.05.2023 | YerHBIit ompoc;
aTOMOB XMMHYECKUX [IucemenHbI
2JIEMEHTOB. XUMHUECKas KOHTPOJIb;
CBSI3b: KOBAJIGHTHAs
MOJIIpHAs U KOBaJIEHTHAs
HEnoJIsIpHast

63. | CTemnieHb OKHCTICHHS 23.05.2023 | YcrHBIi onpoc;

[TuceMenHbII
KOHTPOJIb;
TectupoBanue;

64. | OkuciuTenbHO- 29.05.2023 | VerHblii onpoc;
BOCCTAaHOBUTENbHbBIE [InceMeHHBIM
peakuuu (OBP). IIpoueccht KOHTpOJIb;
OKHCJICHUS U JMKTaHT;

BOCCTAaHOBJICHHA.

OKHUCIIUTENHN U
BOCCTaHOBUTEIHN




65. | CocraBiieHue ypaBHEHHIA 1 30.05.2023 | YcrtHBI# onpoc;
OKHCIIUTENIBHO- [IuceMenHbI
BOCCTAHOBUTEIIBHBIX KOHTPOJIb;
peaKkuuii 1 cXem
ANEKTPOHHOTO OasaHca

66. | Ypok 06001ieHus 1 1 ITuceMeHHBbIH
CUCTeMAaTH3alluy 3HAHUN KOHTPOJIb;

TectupoBanue;

67. | Ypok pa3BHBarOIIEro 1 KonTponbhas
KOHTPOJIA 3HaHUU. XUMUS B pabora;
JIEHCTBUU

68. | Kucmopox — xumuueckuii | 1 YcTHBII onpoc;
3JIEMEHT U IIPOCTOE [TuceMenHbI
BeniecTBo. O30H. KOHTPOJIb;
Haxoxnaenue kucnopona B
npupoae, Gpuznyeckue u
XMMHYECKHUE CBOMCTBA
(peakuuu OKUCIEHUS,
ropenue). [lonsrue 00
OKCcHJaxX

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe obmiectBo «M3natenberBo «IIpocBemenuey;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 8 kiacc. Yueonuk (aBropsl O. C. I'abpuensia, U. I'. Octpoymos, C. A. Cnankos).

2. Metonudeckoe mocooue. 8 kmace (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, 1. B. AkcéHoBa).

3. [Iporpamma kypca xumun st 8—9 KiaccoB o01eoopazoBaTenbHbIX yupexaenuit (aBropsl O. C.
I'abpuensn, C. A. Cnagkos).

4. Pabouas Terpaznp. 8 knace (aBToper O. C. 'abpuensH, C. A. Cnaakos).

5. Terpans st 1a0OPATOPHBIX OIMBITOB M MPAaKTUYeCKUX padoT. 8 kiacc (aBTopsl O. C. 'abpuensH, U. B.
Axcénona, 1. I'. OctpoymoB).

6. Xumus B TecTax, 3aiayax u ynpaxsnenusax. 8 kiacc (aBropsl O. C. ['abpuensu, U. B. Tpurybyak). 7.
DnexTpoHHas popMa yuyeOHHKA.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccuiickas snekTponHas mkoa. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3nb»io - https://hij.ru/

. ITogbopHa muteparypsl o xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Mudoypoxk - https://iu.ru/video-lessons

. CoopHUK cTaTeil 0 XUMHYIECKHUX JIEMEHTAX, HJUTIOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPHUMEHTOB. -
http://www.periodictable.ru
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MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPY/JIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN






