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INOACHUTEJIBHASA 3AIITMCKA

Pabouas nporpamMma 1o XMMuu st 00y4Jarommxcs 8 KJ1accoB CocTaBlIeHa Ha OCHOBe TpeboBaHuM K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTebHOM MporpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus,
npezcTaBieHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ yI4ETOM paclpeiel€HHBIX 110 KilaccaM IIPOBEPSIEMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOMN NPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30oBaHUs U 3JIEMEHTOB COJACPKAHUA,
IPEJCTABICHHBIX B Y HUBEPCAIBHOM KOJU(PHUKATOPE 0 XUMUH, a TaKKe Ha ocHOBe [IprMepHOl mporpaMmsl
BOCIIUTaHMsI 00y4aroIuXcsl IPU MOJy4EeHUH OCHOBHOTO 00111ero oopasosanus 1 ¢ yuérom Konnenuun
npenoiaBaHust yueOHOro npeamera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
Deneparun, peaan3yonX 0CHOBHBIE 0011e00pa3oBaTebHble porpammel (yTB. Pemenunem Kosernn
Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N [1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bknan yueOHOTO npeaiMeTa «XUMHA» B JOCTHKEHHE I1eJIe OCHOBHOTO 001Iero 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HaU€HUEM XUMHUYECKON HAYKU B MO3HAHUU 3aKOHOB IIPUPO/JIbl, B Pa3BUTUU IPOU3BOJUTENBHBIX

CHII O6H.I€CTBa U CO3JIaHMU HOBOM 0asbl MaTepI/IaHBHOﬁ KYJIbTYPBI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PAacIpOCTpaHmiIa CBOE BIMSHUE HA BCe 001aCTH
YeJI0BEYECKOro CyIECTBOBAHMS, 3a1aJ1a HOBOE BUJICHHE MUPA, CTaJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM KU3HU OOILIECTBA: 3HAHUE XUMUU CIIY>)KUT OCHOBOH 1151
(GopMUpOBaHNS MUPOBO33PEHHUS YEIOBEKA, €0 NMPEACTABIECHUI O MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib urparot GopMHUpyeMble XUMHUEH MPEACTaBIECHUS O B3aUMOIIPEBPALICHUSIX SHEPTUHU U 00 IBOJIIOLIMH
BEIIECTB B IPUPOJIEC; COBPEMEHHAsI XUMUS HalpaBjeHa Ha PeleHre rI100aIbHBIX TPOOJIEM YCTOHYUBOIO
Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKON, MUILIEBOM U IKOJIOTMYECKON O€30MacHOCTH, TpodiieM
3/1paBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO IMOBBICHIIACH POJIb
XUMHYECKoro oOpa3oBaHus. B minane conmanusaniy OHO SBIISETCS OJHUM U3 YCIOBHH (popMHUpOBaHUS
MHTEJUIEKTa JINYHOCTU ¥ TApMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY 4eJI0BEKY XUMHUECKUE 3HAHUS HEOOXOIMMBI JJIsl MPUOOpETeHHs O0IIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOILET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KHU3HHU 00IIeCTBA, JUIsl OCO3HAHUS BaXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 3/I0POBBIO
JIPYTHX, K OKpY>KaIoIllel IPUPOIHOM cpenie, Al TPaMOTHOIO TIOBEIEHUS IIPU UCIIOJIb30BAaHNHU PA3JINYHBIX
MaTepUajIoB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SBJsIETCs 6a30BbIM MO OTHOILIEHHUIO K CUCTEME O0IIero
XUMHUYECKOoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT IpUcyIie oouemy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPBIE OTPaXKAIOT roCy1apCTBEHHBIE, OOIIECTBEHHBIE U
UH/IMBUYyalIbHBIE TOTPEOHOCTH. DTUM ONpeeNseTcs CyIHOCTh 00IIeH cTpaTernu 00y4eHus, BOCOUTaHUs U
pa3BUTHS 00YUAIOIIMXCS CPEICTBAMH YUE€OHOTO MpeaMeTa «XUMUS.

Nzyuenune mpeamera: 1) crmocoOCTBYeT peaiu3aiii BO3MOXKHOCTEH Il cCaMOPa3BUTHS M POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YHKIHMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIJICHHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEILHON y4eOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCETHEBHON
KHU3HH, TaK U B TPOPECCUOHATIBHOM IEATEILHOCTH; 3) 3HAKOMHT CO CHEIM(PUKON HAyYHOTO MBILIUICHUS,

3aKJIIaIbIBACT OCHOBBI IECJIOCTHOI'O B3IJIs1/1a HA CAMHCTBO NPUPOJALI U YCJIIOBCKA, ABJISICTCSA OTBECTCTBCHHBIM



3TarnoM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM TPaMOTHOCTHU MOAPOCTKOB; 4) CLIOCOOCTBYET
(GOpMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIC, K YEITOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3BanHble HarpaBiieHHs B 00yUYEHUH XMMHU 00ECTICYMBAIOTCS CICHU(DUKOI colepKaHusI IPEIMETa,
KOTOPBIH SIBIISICTCS MEAarOrHYECKH aJalITUPOBaHHBIM OTpaKCHHEM 0a30BOM HAYKW XMMHUU HA ONPENEIEHHOM
JTarne e€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHOI HIKOJIbI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIONIMMHKCS OCHOB HEOPTaHUYIECKOM
XMMHHU ¥ HEKOTOPBIX TIOHSATHH U CBEIIEHHUI 00 OTACTHHBIX 00BEKTaX OPraHMYECKOW XMMUH.

CrpykTypa coaepxkaHus mpeaMera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O IOIX0/a K €r0 U3y4YEHHUIO.
Co;[epncaHHe CKJIaAbIBACTCA U3 CUCTCEMBI MOHSATUUA 0 XUMHYECKOM DJIIEMEHTE U BCIICCTBC U CUCTCEMBI MMOHSTHH
0 XuMH4eckoi peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 IPUHIIMITY I10CJIEJ0BATEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIN pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHMS KaK OCHOBBI BCEI'O €CTeCTBO3HaHusA, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMUH, YUCHHUA O CTPOCHUU aTOMAa U XUMHYECKOHN CBA3H, HpeI[CTaBJIeHI/Iﬁ 00
IIEKTPOIIMTUYECKOM TUCCOLMALIUY BELIECTB B PacTBOpax. TeopeTudyeckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU TOTYIECHHBIX H OCMBICTICHHBIX ()aKTOB, Pa3BHBAIOTCS TIOCIEOBATEIBHO OT OJHOTO
YPOBHS K JPYrOMY, BbIIOJIHSSA QYHKIIUN OOBSICHEHNS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U
BO3MOXHOCTEH MPAKTUYECKOI0 MPUMEHEHUS U NIOJIYyUEeHUs U3y4aeMbIX BEIIECTB.

Takas opraHn3amust cojep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HayYHOU KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM MPHUPObl. TeM caMbIM 00ecrieunBaeTcsi BO3MOKHOCTh
dbopmMHpoBaHus y 00yHaromUXCcs HEHHOCTHOTO OTHOUICHUS K HAYYHOMY 3HAHHMIO U METO/1aM TO3HaHUS B
Hayke. BaxHO TakXke 3aMETUTh, YTO OCBOEHHUE COJIEPKaHMs Kypca IPOUCXOIUT € IPUBJICUYCHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKkpykaromuil Mup», «buonorus. 5—7 knaccb» U «Du3uka. 7 Kiacey.

HEJIN U3YYEHUA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

K nampaBneHuto nepBoCTENeHHON 3HAYMMOCTH NP pean3alii 00pa3oBaTeNbHBIX QYHKIIUN MpeameTa
«XUMHUS» TPATUITMOHHO OTHOCAT (hOPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOM HAyKH KaK 00JIacTi
COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON EATEIILHOCTH YeIOBeKa U KaK OJHOT0 U3 KOMIIOHEHTOB
MUPOBOH KyIbTYypHI. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKESHHIA, JOCTYIMHBIX 00001IeHUH
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HaAYKU, 3HAHUH O HAyYHBIX METOJ[aX U3yUYCHHsI BEIIECTB U
XUMHYECKHUX PEAKIIHiA, a TaKkke B (GOPMHUPOBAHUY U PA3BUTUU YMEHUH U CTIIOCOOOB JI€ATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHUEM U MIPOBEICHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOICHIEM
npaBuiI 6€30MacHOT0 OOpAaIIEHUs ¢ BEIIECTBAMH B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ aTuM 1ienu n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
MPUOPHUTETOB B CHCTEME OCHOBHOTO 00111eT0 00pazoBanus. CeroaHs B 00pa3oBaHUM 0COO0 3HAYUMOM
npu3HAETCS HAMIPABJICHHOCTh OOYYECHHSI Ha Pa3BUTHE M CAMOPA3BUTHE TUYHOCTH, (GOPMUPOBAHUE €€
WHTEJUIEKTa U 0011ei KynbTyphl. O0OydeHHEe YMEHUIO YUYUTHCA U MTPOJIOJIKATH CBOE 00pa3oBaHUe
CaMOCTOSITEIIbHO CTAHOBUTCS OJHOM M3 BAXKHEHIIMX (DYHKIIMI YIEOHBIX TTPEIMETOB.

B cBsi31 ¢ 3TUM NIpH U3YYEHUH NIpeIMETa B OCHOBHOH IIKOJIE JOMHUHUPYIOIIEe 3HaUeHUE PUOOPETH TaKue
L(EJIH, KaK:

(dbopMHpOBaHKE UHTEIIIEKTYaIbHO PAa3BUTON JTMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO PEIIeHUH, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBHSIM
JKU3HH;

HaIpaBJICHHOCTb 06yquI/151 Ha CUCTCMaTU4YCCKOC HpI/IOGH_IeHI/IC ydamuxces K CaMOCTOSTEIbHOM



MI03HABATEBHOM JIeSITEIbHOCTH, HAYYHBIM METOaM TIO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO H Pa3BUTHE
CIOCOOHOCTEN K XUMUHU,

obecrieueHre yCIIOBUM, CIIOCOOCTBYIOIMIMX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OTBITa pa3HOOOPa3HOM
NeSITeIbHOCTH, TIO3HAHKS U CAMOITO3HAHHMS, KITFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIHH ), IMEIOIINX
YHHUBEPCAJIbHOE 3HAUYCHUE JUIS PA3JIUMIHBIX BUJIOB JIECSATCILHOCTH;

(dbopmupoBaHUEe YMEHHIA OOBSCHSITH U OICHUBATH SIBJICHUS] OKPYKAFOIIETO MUPA Ha OCHOBAHWY 3HAHUU U
OTIBITA, TIOTYYCHHBIX ITPH U3YUYCHUH XHUMHU;

(dbopmupoBaHUE Yy 00yJarOIINXCSI TYMAaHUCTUICCKUX OTHOIICHUH, TOHUMaHUSI IEHHOCTH XUMHUYECKIX
3HAHWN JUTS BRIPAOOTKH 3KOJOTUIECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JIEATSIHHOCTH B
EJISIX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOIICH MPUPOTHON CPEIIBI;

pa3BUTHE MOTHUBAIIMH K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO HA OCHOBE
YCBOCHHUS OOIIEYETIOBEUSCKHUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HANIPABICHHOCTH
JaJIbHENIIEro o0yyeHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

IlepBoHayabHbIEe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Pone xuMuu B KU3HU YesioBeka. Tena u Bemecta. OU3nyecKkue CBOMCTBA BEMIECTB.
ArperaTtHoe cOCTOsIHHE BemecTB. [[oHATHE 0 METOIaX MO3HAHUS B XUMHUU. XUMHUS B CHCTeMe HayK. YncThie
BemecTBa U cMecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE dJIeMEHThI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpOCThIE U CTIOKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi popmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCHTENbHAS aToMHas Macca. OTHOCHUTEIbHASI MOJICKYJIsIpHAst Macca. MaccoBast 10
XUMHYECKOT'0 JIEMEHTA B COSMHEHHH.

Ouznyeckue U XUMHUYECKHE BJIeHUS. XUMHUECKas peakius 1 e€ Mpu3Haku. 3aKOH COXPAHEHHUS MacCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukamnms XuMU4eCKUX peakiuil (CoequHeHNs, pa3IoKeHusl,
3aMeIIeHus, OOMEHaA).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ TpaBUIaMu pabOThI B TaOOPaTOPUH U
npuéMamu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM; U3YUYCHHE U ONHUCAHUE (PUBUUECKUX CBOHCTB
00pa3110B HEOpPraHMYECKHX BEIIEeCTB; HabmoaeHNe pu3ndeckux (MIaBjIeHHe BOCKA, TasHUE JIbJia, pAaCTUPaHUE
caxapa B CTyIKe, KHTIEHUE U KOHJEHCAIIHsI BOJIbl) 1 XUMUYECKHX (TOpEeHUE CBEUH, TPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJEHCTBHE Mela ¢ KUCTIOTO) ABIEHUH, HAOII0ICHHE U ONMCAaHUE MPU3HAKOB MMPOTEKAHUS
XUMHYECKHUX PeaKIuii (pa3iokeHue caxapa, B3auMOICHCTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapus,
pasnoxenue runpokcuaa meau(ll) mpu narpeBanuu, B3aumoielicTBHE xemne3a ¢ pactBopoM cosiu Menu(lIl));
U3YyYEHHUE CIIOCOO0B pa3JieleHHsl cMecel (C MOMOUIbI0 MarHuTa, (UIbTPOBAaHUE, BhITApUBAHUE,
JTUCTHILISINS, XpoMaTorpadusi), MpoBeeHIE OYHCTKY IIOBAPSHHOMN COJIN; HAOIIOJACHHUE U OIHCAHUE
PE3YJIBTATOB MPOBEACHUS ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChl; CO3/IaHNe MOJICIICH
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Baskneimue npeaCcTaBUTEIM HEOPraHMYECKUX BeleCTB

Boznyx — cmecs razos. Cocras Bo3nyxa. Kucinopon — aneMeHT 1 npocroe BemecTBo. Haxoxnenue
KHCIIOpOJia B IPUpOJIe, PU3NYECKUE U XUMHUECKHEe CBOICcTBa (peakiuu ropenust). Oxcunpl. [Ipumenenue
kucaopoa. CriocoObl moydyeHus: KUCI0poaa B IabopaTOpUH U MpOMBIIITIeHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — ajuIOTpOITHas MOIU(UKAIUS KUCIOPOa.

TennoBoii 3¢ heKT XuMHUUecKol peakiy, TEPMOXUMHUYECKHE YPAaBHEHUS, K30~ U SHAOTEPMHUUYECKHE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HeHUE BO3/4yXa, yCUJIEHHE TApHUKOBOTO 3 dekTa, pazpyuieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u npoctoe BeniecTBo. HaxoxaeHne Bogopoaa B npupoe, pusndeckre u XuMHIecKre
CBOICTBa, MPUMEHEHHE, CIIOCOOBI MoTydeHHs. KUcIoTsl 1 comnu.

Konnuectso BemectBa. Moinb. MossipHas macca. 3akoH ABorajpo. MosnspHslil 00bEM razoB. Pacuérsl o
XUMHUYECKUM YPaBHEHUSIM.

dusunyeckre cBoKcTBa BOJbl. Boaa kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpuMOCTH BeiecTs B Boje.MaccoBas 015 BEIECTBA B pacTBOpE. XUMUYECKNE CBOWCTBA
Bozbl. OcHOBaHUs. Poib pacTBOpOB B IPUPOJE U B KU3HU 4eI0BeKa. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HeHue NpUpoAHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOL.

Knaccudukanus Heopranmueckux coeauaennii. Oxcuapl. Kinaccudukaims oKCHIOB: coleo0pa3yoime
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHBIE) U HecoseoOpasyromre. HoMeHkmaTtypa oKkCHuaoB (MeXIyHapoIHast U
TpuBHaNIbHAsA ). PU3NUECKHE U XUMUUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanust. Knaccugukaius ocHOBaHUIl: MIENOYN U HEPACTBOPUMbIe OcCHOBaHMs. HoMmeHkaTypa

OCHOBaHUH (MeXAyHapoHas U TpuBHalIbHasA). PU3HUECKHUE U XUMUYECKHE CBOMCTBA OCHOBAHMI.



[Tonydyenne ocCHOBaHMUIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (Mex1yHapoiHasl U TPUBUAJIbHAS).
Pu3nuecKue 1 XMUMUYECKHEe CBOMCTBA KUCIOT. P aktuBHOCcTH MeTaiutioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Conu. Homenkunarypa coneit (MexayHapoaHasi 1 TpuBUaibHas ). Gu3ndeckre U XMMHUUECKHUEe CBOICTBa
coseit. [Tonyuenue cosnei.

['eneTnueckas CBsA3b MEX1Y KJacCaMU HEOPraHUYECKUX COCUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONPE/IEIICHUE COIEpKAHU KUCIOPO/Ia B BO3/1yX€; MIOJyUYECHHE,
coOupaHue, pacrio3HaBaHUE U U3yYEHUE CBOWCTB KUCIOPO/1a; HAOII0IeHNE B3aUMO/ICHCTBHUS BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (1moxkapa); 03HakoMJIeHHe ¢ o0pa3iamMu
OKCHJIOB U OINKMCaHUE X CBOMCTB; MMOIyYeHHUE, COOMpaHUe, PacliO3HABaHUE U U3yUYeHHE CBOMCTB BOJIOPOAA
(ropenwue); B3aumoeicTBre Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOKHO MCTIOIB30BaHKE BUACOMATEPHATIOB);
HaO0/IeHue 00pa3IoB BEUIECTB KOJUYECTBOM 1 MOJIb; HCCieI0BaHHE OCOOCHHOCTEH PacTBOPEHHMSI BEILIECTB
C PAa3IMYHON PaCTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM A0oJeH
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BOJIBI C METAJNIaMU (HaTPHEM U KallbllieM) (BO3ZMOXKHO
HCIIONIb30BaHUE BUACOMATEPUAIIOB); ONPEAeNIEHUE PACTBOPOB KUCIIOT U MIEI0YeH ¢ MOMOIIbI0 HHAUKATOPOB;
UCCIIeJOBaHHE 00pa3ll0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHAMKATOPOB B pacTBOpax KHUCIIOT U LIesloueii; u3yueHue B3aumoaenicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOM KHUCIIOTHI, KUCJIOT ¢ METAJVIAMM, PEaKIIMi HEUTPaInu3alyy; IOJy4€HHE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJJTHOTO METaJlJIa IPYTUM U3 pacTBOPaA COJIM; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«Baxueimme Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

[Hepuoauyeckuii 3akoH u Ilepuoguyeckas cucrema xumuyeckux djeMeHToB . . Menaeineesa.
Crpoenne atoMoB. XuMH4yecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH

ITepBble MONMBITKY KJIACCH(PUKALIUN XUMUYECKUX JIeMEHTOB. [IoHsATHE O IpymIax CXOAHbBIX JIEMEHTOB
(L1eI0YHbIe U IETOYHO3EMENbHbBIE METAJUIbI, TaJIOTEHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT
amM(oTepHbIE OKCUABI U TUAPOKCUIBL.

IIepnonnueckuit 3akoH. Ilepnonnueckas cucrema XuMru4eckux ieMeHToB [[. 1. Menneneesa.
Kopotkonepuoanas u jnuaHonepuoanas Gopmsl Ilepuonnyeckoit cucteMbl XUMHUYECKHUX 3J1eMeHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmnsl. @U3HYECKH CMBICI OPSAIKOBOIO HOMEpa, HOMEPOB IIEpHOIa U
TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX sijiep. M3oTomnbl. DnekTponsl. CTpoeHHe 3JeKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumudeckux 351eMeHToB [lepnoanueckoit cucremst 1. 1. MenneneeBa. XapakrepucTuka
XHMHYECKOT0 3JIEMEHTA IO €ro nojoxeHuto B [lepuoguueckoii cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH N3MEHEHUS PaJNyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHX CBOMCTB IO TpymiaM U nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuonnueckon
CHUCTEMBI XUMHYECKUX JIEMEHTOB I pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — y4€HbIN U
IpaKAaHHH.

Xumuueckas cBs3b. KoBasieHTHas (MOJIIpHAS M HEMOJISIPHAs) CBSI3b. DIEKTPOOTPULIATEIEHOCTh
XUMUYECKUX IEMEHTOB. FIOHHas CBs3b.

Crenenp okuciaeHus. OKMCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuy. IIponieccsl okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aUMOICHCTBUE
TUAPOKCHUIA LIMHKA C paCTBOPAaMU KHUCIIOT U IIEJI0YEH; IPOBEACHUE OIBITOB, WIIIIOCTPUPYIOIIUX ITPUMEPDI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIUU Pa3JI0KEHNs, COETUHEHUS).

MexnpeamMeTHblie CBA3H
Peanuzanus MeXnpeaMETHBIX CBA3EH NMPU U3YUEHUN XUMHUH B 8 Ki1acce OCYIIECTBISIETCS uepes



UCTIOJIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSITHIA, TAK U TIOHSATHH, SBISIFOIINXCS CUCTEMHBIMH JIJIS
OTJENFHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOm1re ecTecTBEHHO-HAYYHBIC TIOHSATHS: HayYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAJINU3, CHHTE3,
KJaccuuKanus, epuoANIHOCTb, HAOII0ICHUE, SIKCIICPUMEHT, MOJICTIMPOBAHNE, H3MEPEHHE, MOJICIb,
SIBJICHHE.

dusnka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIbI, PaIHOAKTUBHOCTH,
MOJIEKYJIa, YIEKTPHYECKHUH 3apsii, BEMIECTBO, TENI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, a3,
(du3nUecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, qpixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IBI, IIOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/IsyquI/Ie XMMHHU B 8 Kjacce HaIIpaBJICHO HAa JOCTUKCHHUC 06y‘-IaIOH_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

U IIPEMETHBIX PE3YJIbTaTOB OCBOEHUS Y4EOHOT 0 IPEAMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus JOCTUTAIOTCS B X0J1€
0o0y4eHHUsl XUMHUH B €JUHCTBE Y4eOHOUM U BOCIIUTATENbHOU NesiTebHOCTH OpraHu3aiyy B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUMCKUMH COLUOKYJIBTYPHBIMHU U 1yXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMMU, IPUHATHIMU
B 00LIIECTBE MMPaBUJIAMU U HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHUs, CAMOPa3BUTHUS
U COLMaIM3aIK 00YJYarOIIHUXCS.

JIM4HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

ITaTpuoTHYECKOr0 BOCIMTAHUSA

1) EHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY U HAYYHOMY HACJICIHUIO,
MOHMMAHUS 3HAYCHUS XUMUYICCKOM HAYKH B )KU3HU COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOH MH(POPMAITUEH O TIEPEIOBBIX TOCTIKEHUSIX U OTKPBITUSX MUPOBON M OTEYECTBEHHON XUMUH,

3aNHTCPCCOBAHHOCTH B HAYYHbIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U 06H_[6CTB3;

I'paxnanckoro BocnuTaHus

2) NPE/ICTABICHHS O COLMAIBHBIX HOPMaX M MPABUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHKATHBHON KOMIETEHTHOCTH B OOLIIECTBEHHO MOJIE3HOH, YIeOHO-HCCIEeI0BATEIBCKON, TBOPUECKON U
JIPYTUX BUJaX AESTEIbHOCTH; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM JI€ATEIBHOCTH NPHU BBINOJIHEHUN
yueOHBIX, I03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX TPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHHUIO U B3aMMOIIOMOIIIM B MpoIiecce 3TON y4eOHOM AeATeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJECHUE U MMOCTYIKH CBOMX TOBApUIIEH ¢ MO3UIIUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C

Y4E€TOM OCO3HAHUS MTOCIIEICTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUS

3) MHPOBO33PEHYECKUX MPEICTABICHHI O BEIIECTBE M XUMHUCSCKON PEAKIIMU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINX OCHOBY JUUISl IOHUMAHUS CYIITHOCTH HAYIHOU
KapTUHBI MUPA; TIPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ITPUPOJIBI, B3aUMOCBSI3SIX
YeJIoBeKa C TIPUPOTHON CPEJIOi, O POJIH XHMHH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMIPABJICHHBIX Ha IMOJydECHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMBIX IS
00BSICHEHUS HAOJIFOTAEMBIX TIPOIIECCOB U SIBIICHUIA;

5) nmo3HaBaTeNbHOM, HH(POPMAITHOHHON U YUTATEIHCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENILHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM TUTEPATYPOid, JOCTYIMHBIMH TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOIOTHIA;

6) uHTEepeca K 00YYCHHUIO U MO3HAHHIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
camMo00pazoBaHUI0, TPOEKTHOM U UCCIIEOBATENILCKON ASSITENFHOCTH, K OCO3HAHHOMY BHIOOPY
HATPaBIEHHOCTU U YPOBHSI O0YUYCHHUSI B TATbHEHUIIIEM;

@ opMHPOBaHNS KYJbTYPHI 310POBbS

7) 0CO3HAHHMS [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha
3JI0OPOBBII 00pa3 )KU3HU, OCO3HAHUS MTOCIIEJACTBUN U HENPUATHUS BPEIHBIX TPUBBIYCK (YIIOTPEOICHHS
AJIKOTOJI5, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOTIOJICHUS TTpaBUiI 0€30MMacHOCTH TTPH OOPAIICHHUH C
XUMHYECKHMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH,

TpynoBoro Bocnuranusi
8) uHTepeca K MPaKTUIECKOMY U3y4YEeHHUIO Mpodeccuii U Tpyaa pa3indHOro pojia, yBaXKCHUE K TPYILY U



pe3ysbTaTtaM TPYIOBOil 1eATENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BBIOOpA MHAUBHUIYAIbHOM TPAGKTOPUH MPOAOIKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIIECTBEHHBIX MHTEPECOB U OTPEOHOCTEIH; YCIeIIHOM
npohecCuOHANBHOM NeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHIT; TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHanbHOM cpere;

IKO0JIOrHYECKOr0 BOCITUTAHUS

9) 3KOJIOTMYECKH [1EJECO00Pa3HOT0 OTHOIIECHHUS K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMJle, OCHOBE €€
CyIIIECTBOBaHUS, TOHMMAaHUs IIEHHOCTH 3JI0POBOTO U 0€301acHOTO 00pa3a )KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUS LICHHOCTH COOJIIOICHUS
npaBujI 6€30MacHOT0 MOBEICHUSI PU PaOb0TEe C BEIIECTBAMH, & TAK)KE B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO
1 JKU3HH JTIOJCH;

10) crtocoOHOCTH PUMEHATH 3HAHHS, TIOJTy4aeMbIe IPH NU3YYCHUH XUMUH, [T PEIICHHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Karollei IpUPOTHON Cpe/iol, MOBBIIIEHUS YPOBHS 3KOJOTUYECKON KYJIbTYpPbI, OCO3HAHUS
[J100aFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeil UX pelIeHHs TOCPECTBOM METO/I0B XUMUU;

11) 5KOJIOTHYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIbHOM, KOMMYHUKATHBHOM U
COIMAIPHOM MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAYUMBIE 111 POPMHUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIE TOHATHA (3aKOH, TEOPHs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Jp.),
KOTOpPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPeIMEeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MPEeIMETOB (OPMUPOBATH MPECTABICHUE O LIEJIOCTHOM Hay4YHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe AecTBUS (IT0O3HABATEIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISATUBHBIE), KOTOPbIE 00ECIICUNBAIOT
(opMHpOBaHHE TOTOBHOCTH K CAMOCTOSTENbHOMY IUNIAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOI
JEATEIIBHOCTH.

MertamnpeamMeTHble pe3yiIbTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMBbI 110 XUMHH OTPaKaIOT OBJIaJICHHUE
YHHMBEPCAIbHBIMU [T03HABATEIILHBIMU IEHCTBUSMH, B TOM YHCIIE:

ba3oBbIMM JIOrHYeCKHMMU JeHCTBUSIMH

1) yMeHHeM HCI0b30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPH OCBOCHUH 3HAHHUIN: PACKPBIBATH CMBICIT
XUMUYECKUX MOHSATUH (BBIIETATh UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMHU
MOHSITUSIMH ), UCTIOTH30BATh MOHATHS JJIsi OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBIICHUH; BEIOUPATh OCHOBAHUS
U KPUTEPUH TSI KITacCU(PUKAIUN XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIUii; yCTaHABINBATh IPUYUHHO-
CJIEJICTBEHHBIC CBS3H MEXKAY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYyKTUBHBIE,
J€yKTUBHBIE, 10 aHAJIOTUHN); JIeJaTh BBIBOJIbI M 3aKJIIOUEHHS;

2) yMEHUEM TIPUMEHSTh B IPOIIECCE TIO3HAHUS TIOHSTHS (IPEAMETHBIC U METAIIPEMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yeMbl€ B XUMHUHU, IPE0OPa30BHIBATh IIUPOKO IPUMEHSIEMBIE B
XUMHUU MOJICJIBHBIC TIPEICTABJICHHS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMH4Ieckas hopmysa u
ypaBHEHHE XUMHUYECKOM peaKIIuu — TPHU PEIICHUN Y9eOHO-TI03HABATEIbHBIX 33124, C YIETOM dTUX
MOJICIIbHBIX MPECTABICHUHN BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3Y9aeMbIX 00BEKTOB
— XMMHYECKHUX BEIIECTB M XUMHUCCKUX PEAKIINH; BBISIBJIATH O0ITHE 3aKOHOMEPHOCTH, IPUINHHO-
CJICZICTBEHHBIE CBSA3U U MPOTHUBOPEUHNS B U3yUAEMbIX MPOIECCAX U ABJICHUSAX; IPEAJIaraTb KpUTEPUU IS
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUNI; CAMOCTOSITEIIBHO BRIOMPATh CIIOCO0 pelieHus yaeOHOM
3a/1auu (CpaBHUBATh HECKOJLKO BAPUAHTOB PEIICHHUS, BRIOUPATh HAan0oJIee MOAXOISIIHA ¢ YIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB);

Ba3oBbIMH HcCJIe10BATEILCKUMH JelCTBUIMH



3) yMEHHEM UCIIOJIb30BAThH MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYXKICHUM;

4) mpuoOpeTeHre OMbITA MO TIAHUPOBAHHIO, OPTAaHU3AIMH U ITPOBEICHHUIO YICHUYECKUX IKCIICPUMEHTOB:
yMEHHE Ha0JII01aTh 332 XOJIOM IIPOLIecca, CAaMOCTOATEIHLHO TPOTHO3UPOBATh €0 PE3yNIbTaT, POPMYIUPOBATH
0000111eHUS ¥ BBIBOABI IO Pe3yIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHMS, COCTABIATH OTYET O
poJiesIaHHO padoTe;

Paboroii ¢ unpopmanueit

5) yMeHueM BbIOMpaTh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3THYHBIX BUIOB U GOPM
IPEJICTaBICHUS, TOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-MIOMYJISIpHAs JTUTepaTypa XUMHUYECKOTO
coJlepKaHusl, CIpaBOYHbIE MocoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh IPOTUBOPEUHBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEeM PUMEHATh Pa3InUHbIC METOBI U 3AIPOCHI TIPH IMOKUCKE U 0TOOpE HH(POPMAITUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BBIMOJTHEHUS YU€OHBIX U MTO3HABATENIbHBIX 3a]1a4 OIpe-
JEJIEHHOTO THITA; TPUOOPETEHUE OIBITA B 00JIACTH MCIIOIH30BaHMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, OBJIAJICHUE KYJIbTYPO aKTUBHOI'O HCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BBIOUPATH ONTHMAIBLHYIO OPMY MIPEICTABICHHUS HHPOPMAINH U WILTIOCTPHUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMU CXeMaMHt, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOUHAIIUSIMHU,

7) yMEHHEM HCITIOIb30BATh U aHATM3UPOBATH B MPOIIECCE YUCOHOM M UCCIIEI0BATEIbCKOM eI TEIbHOCTH
UH(GOPMAIIMIO O BIUSIHUU POMBILIUIEHHOCTH, CEIHCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKpYKarollel IPUPOJIHON CPEJIbl;

YHuBepcaaibHbIMH KOMMYHUKATHBHBIMU JA€eii CTBUSIMU

8) ymeHueM 3a/1aBaTh BOTIPOCHI (B XOJI€ TUATIOTa W/WITH JUCKYCCHUH) TIO CYILIECTBY 00CYXIaeMO TEMBI,
(bopMyITHpPOBaTH CBOM MPEIJIOKESHNS OTHOCUTEIIEHO BBITIOHEHUS MPEI0KEHHON 33/1auu;

9) nproOpeTeHre ONbITa PE3SHTAIMH PE3yIbTaTOB BBIMOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, TA0OPATOPHOI pabOTHI IO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH ITO3HABATEIILHON M MCCIIEI0BATEIbCKOM
NeSITeIHHOCTH TIPH PEUICHUH BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuii (00CyKaeHus, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPMHAIINS COBMECTHBIX ACUCTBHH,

orpezieNieHue KPUTEPUEB MO OLIEHKE KaueCTBa BHIMIOJHEHHON paboThI U JIp.);

YHl/lBepca.]H)Hl)lMl/[ PEryJasiTUBHBIMU JeHCTBUAMM

11) YMCHHUEM CaMOCTOATCIIBHO OMMPEACIIATE LCIN ACATCIIbHOCTH, INIAaHUPOBATh, OCYIIECCTBIIATD,
KOHTPOJIMPOBATH U IIPU HeO6XOI[I/IMOCTI/I KOPPCKTUPOBATH CBOIO JACATCIbHOCTD, BBI6I/IpaTB HanOoee
S(I)(I)CKTI/IBHBIC CIIOCOOBI peliCHuAd y‘IC6HLIX M IMO3HaBaTCJIBHBIX 3aaa4, CAMOCTOATCIBHO COCTaBJIATh HUJIN
KOPPCKTUPOBATH HpeHHO)KCHHBIﬁ AJITOPpUTM JnencTBuit IIpH BBIITOJIHCHHUN 3aJIlaHuM C y‘{éTOM MOJIYUCHUSA
HOBBIX 3HaHUI 00 HU3Yy4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIHAX; OICHUBATH COOTBECTCTBUC ITOJIYUCHHOTO
pe3yibTaTra 3asBJIICHHOM OCIn,

12) YMCHHUEM UCIIOJIB30BAaTh U aHAJIM3UPOBATH KOHTCKCTEI, IPCJIaracMbIC B YCIIOBUU 3aJIaHUil.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHUIO 0053aTEILHOTO COACP KAHUS, YCTAHOBICHHOTO TaHHOMN
npUMEpHOU paboueii MporpaMMoii, BEIACISIOT: OCBOCHHBIE 00YYAIONINMHICS HayYHbIC 3HAHUS, YMCHUS U
CIOCOOBI IeUCTBUMN, CICTIM(PUIECKHUE TSI TPEAMETHON 001acTH «XUMUS», BUJIBI JESTEIHLHOCTH 110
MOJTyYEHUIO HOBOTO 3HAHMSI, €r0 UHTEPIIPETALNHU, TIPEOOPA30BAHUIO U MIPUMEHEHUIO B PA3IMYHBIX YICOHBIX U

HOBBIX CUTYyallUAgX.



[IpenMeTHBIE pe3yabTaThl OTPakatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHHI!

1) packpvieams cmbici OCHOBHBIX XUMHUYCSCKHUX MMOHATHIA: aTOM, MOJIEKYJIa, XUMHUUECKHIA JIEMEHT, TIPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS
aTOMHas U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi 10JIs
XUMHYECKOT0 3JIEMEHTA B COSMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJIb,
AEKTPOOTPHULATENILHOCTD, CTENIEHb OKUCIICHHS, XUMHUECKas peaKkius, Kiaccupukaus peakiuii: peakimm
COEIMHEHU S, PEaKLIUU PA3JIOKEHUS, PEaKINK 3aMeIleHus], peakliui 0OMeHa, 3K30- U SHAOTEPMHUUYECKUE
peaxkuu; TermioBoii 3 deKT peakuy; APo aToMa, IMEKTPOHHBIN CIIOI aToMa, aTOMHasi OpOUTalb, paanycC
aToOMa, XMMHUYECKasl CBSI3b, [TOJIIPHAs U HETIOJISIpHAs KOBAJIEHTHAS CBS3b, NOHHASI CBSI3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBas A0S BEleCTBa (IPOLIEHTHAs KOHLEHTPALUs1) B pacTBOPE;

2) uLIOCMpUpOo8ams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUH (CM. 1. 1) U IPUMEHSTH 3TU TOHITHUS
IIPY ONMCAHUU BEUIECTB U UX MPEBpAILECHU;

3) ucnoavb306ams XAMHYECKYIO CAMBOJIMKY ISl COCTaBJICHUs (DOPMYIT BEIIECTB U YPABHCHUI XMMUYECKUX
peaKuuii;

4) onpedensmp BaJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHUSX; CTEIICHb OKHCIICHHSI
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSAX; IPUHAJIEKHOCTh BELIECTB K OIPENEIEHHOMY KJIaCCy COEAMHEHUN 110
(dopMynaM; BUJ XUMUYECKON CBA3H (KOBAJEHTHAS U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

5) packpwieamov cmwica Tlepuoauuaeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHKE
MEPUOJNYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HMX IOJ0XeHUA B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPAHEHHsI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUCHHS,
3aKoHa ABOraJpo; OMUCHIBATh U XapaKTepu3oBaTh TabIuuHyo Gopmy Ileproauueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3u4aTh MOHITHS «TJaBHas noAarpynmna (A-rpynmna)» u «nobdouynas noarpymnmna (b-
IpymIa)», Majble U 00JbIINE EPHOAbI; COOTHOCUTH 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOJIHIIE
«Ilepuoanueckas cucremMa xuMudeckux anemeHToB J[. 1. MenieneeBay ¢ UUCIOBBIMU XapaKTEPHUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz sApa, oOliee YMciao 3IeKTPOHOB U
pacripesielieHUe UX 10 3JEKTPOHHBIM CIIOSIM);

6) xraccuguyuposamv XMMUYECKHE TIEMEHTbI; HEOPTaHUYECKHE BEIIECTBA; XUMHYECKUE peakiuH (1o
YHCIIy ¥ COCTAaBY YYaCTBYIOIUX B PEAKLIUHU BELIECTB, IO TEIIIOBOMY 3P PEKTy);

7) xapaxmepuzoéams (onucvléams) OOIHE XUMUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOJITBEPIK/1asl OMMCAaHUE TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

8) npoernozuposamsv CBONCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYeCTBEHHOT'O COCTaBa; BO3MOXHOCTH
MPOTEKAaHUS XUMHUYECKUX MPEBPAIllEHUH B Pa3INYHBIX YCIOBUSX;

9) ebiuucIAMb OTHOCUTEILHYIO MOJICKYJSIPHYIO i MOJISIPHYIO MAcCChl BELIECTB; MACCOBYIO JOJTO
XUMHYECKOT0 3JIEMEHTa 1o (opMyIie COeIMHEHUS; MAaCCOBYIO JOJIIO BEIIECTBAa B paCTBOPE; MPOBOIUTH
pacuéThl 0 ypaBHEHUIO XMMUYECKOM peakiuu;

10) npumensimob OCHOBHBIE OTIEPAIIUH MBICITUTEIBHOM JEATEIBHOCTH — aHAJIN3 M CHHTE3, CPAaBHECHUE,
000011eHIE, CHCTEMAaTH3AINIO, KITACCH(UKAIINIO, BBISIBJICHUE TPUYUHHO-CIICACTBEHHBIX CBSI3€H — IS
W3YYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEaKLUii; eCTECTBEHHO-HAayYHbIE METO/IbI TO3HAHUS —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIM M MBICJICHHBIH );

11) credosams mpaBHUIaM MOJIb30BAHUS XUMHUYCCKON TIOCY/I0H U TaOOPAaTOPHBIM 000PYI0BAHHEM, a TAKXKE
npaBuiIaM OOpPAIICHHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSAMH I10 BBITOJIHEHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYSHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPO/a U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BEUIECTBA; IIJIAHUPOBATh U
IPOBOAMTH XMMHUYECKHE HKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOILBIO
UHINKATOpOB (JIakMyc, peHOI(TaTICHH, METUIOPAHXK U Jp.).



TEMATHYECKOE INTAHUPOBAHUE

Ne
n/n

HanmeHoBaHue pa3iesioB M TeM

KoaunuecTBo yacoB

NporpamMmsl

BCEro

KOHTPOJIbHbIE
padoTsl

NpaKTHYecKHe
padoTsl

Jara
H3y4YeHHst

Buavbl 1esiTeJIbHOCTH

Bujpl, popmbl
KOHTPOJIs

DJIeKTPOHHbBIE
(uudpoBbie)
o0pa3oBaTe/IbHbIEC
pecypcsl

Pasp

enl. HepBonaqanb}lue XUMHYECKHE MOHATHSA

1.1.

Xumusi — BaxkHasi 00J1aCTh
eCTeCTBO3HAHMS M IPAKTHYECKOil
JIeiITeJIbHOCTH YeJIOBeKa

05.09.2022
22.09.2022

PackpsIBaTh CMBICT H3y4aeMbIX IOHSTHIA;

PackpbIBaTh pOJIb XUMUH B IPUPO/IC U )KU3HH YEIIOBEKA, €€ CBSI3b C APYTUMH HayKaMH;
Paznnyarth YUCTHIC BEIIECTBA H CMECH; OJHOPO/IHbIC X HEOAHOPOIHBIC CMECH;

PaznnyaTh GU3MUECKUE B XUMUYECKHE SIBICHHS;

OrnpenensiTe IPU3HAKKA XUMUIECKUX PEAKIUH U yCIOBHSI HX IIPOTCKAHUS;

CrenoBaTth IpaBHUIaM MOJIb30BAHHS XUMHUYECKOM TOCY/10H U JTaOOpaTOPHBIM
000py10BaHHEM, a TAKIKE MTPABUIIAM OOPAIICHUS C XUMHICCKUMH BEILIECTBAMH B
COOTBETCTBHHU C HHCTPYKIIMSIMH IT0 BBITOJHEHHIO PAKTHYECKUX PaboT;

ITnaHupoBaTh M MPOBOANUTH XUMHUUECKHI SIKCIIEPUMEHT I10 U3YUCHHUIO U OIIHCAHHIO
(u3HUecKnX CBONCTB BEIIECTB, CIIOCOOOB pa3/Ie/ICHHsI CMeceil BEIECTB;

Vcrionb30BaTh MY BBITOIHEHHH y4eOHBIX 3aaHHUi U B TPOLIECCE MCCIIEI0BATEIHCKOM
JIeSITEIIbHOCTH HayIHO-TIOMYJSIPHYIO JINTEPATypPy XUMHYIECKOTO COACPIKAHUSI, CIIPABOYHBIC
Marepuasl, pecypcsl MHTEepHETa;

BeicTpanBaTth pa3BEPHYTHIC MIMCHMEHHBIC M YCTHBIC OTBETHI C OITOPOi Ha HH(OPMAIIHIO U3
y4eOHHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCITOJIb30BATh N3yYCHHBIN MOHSITHIHBIN
amnmapar Kypca XHMHH;

YcTHbIi ompoc;
IIpakTiueckas
pabora;

https://educont.ru/
https://resh.edu.ru/

1.2.

BemecrBa
M XHMMHYeCKHe peakiuu

15

23.09.2022
12.11.2022

ITpUMEHSATH €CTECTBEHHO-HAYYHbIE METO/IbI II03HAHU (B TOM YHCIIE HAOIOIeHUE,
MO/IETMPOBAHUE, SKCIIEPUMEHT) 1 OCHOBHBIE ONEPAIIMU MBICIIUTEIbHOM AESTEIbHOCTU
(cpaBHeHHe, KiIaccu(uKanus) A1 U3y4SHUs BEILIECTB U XUMHYECKUX PEAKIIHUii;
PackpbIBaTh CMBICI N3Y4aEMbIX OHATHI M 3aKOHOB U IPUMEHATH 3TH HOHATHS IPH
OMMCAaHUU CBONCTB BEIIECTB U UX NIPEBPALLCHUI;

Paznuuate GusHyecKre 1 XUMHYECKHE SIBJICHUS, OOBACHATH UX CYIIHOCTb C TOUKH 3pEHHs
ATOMHO-MOJIEKYJIIPHOIO Y4EHHSI;

OnpezensTh NIPU3HAKK XUMUYECKUX PEAKIMA, YCIOBUS UX IPOTEKAHUS;

OOBACHATH CYIIHOCTb (PU3HYECKUX U XUMUYECKUX SIBJICHUH C TOYKH 3PEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS;

Knaccuduuuposars XMMHUECKUE PEAKIMU (II0 YUCITY M COCTABY PEArupyIOIIUX 1
00pa3yIoIINXCs BELIECTB);

CoctaBisaTh GopMyIIbl OMHAPHBIX BELIECTB 10 BAJIGHTHOCTH U ONPEJIEIATh BAJIGHTHOCTD 110
opmynam BerecTs;

PaccTaBisiTh KO3 GUINEHTHI B ypaBHEHUSIX XMMUYECKHUX PeaKInii;

CrenoBath npaBHIIaM IOJIb30BAHHS XUMHUYECKOH ITOCY10i 1 J1aOOPaTOPHBIM
0060pyI0BaHHEM, & TAKXKE ITPAaBHUIaM OOPAILEHHs C BELIECTBAMHU B COOTBETCTBUHM C
MHCTPYKLHUSMH [0 BBIINOJIHEHHIO JAGOPATOPHBIX XUMUYECKUX OIBITOB;

Hcrionb30Bath MPH BEIOIHEHUH YYEOHBIX 3a1aHMi1 U B IPOLIECCE UCCIIEI0BATENIBCKOM
JIEATENbHOCTH Hay4YHO-NOIYIAPHYO TUTEPATyPy XMMHYECKOT0 COIEPIKAHHs, CIIPaBOYHbIC
Marepuaibl, pecypcsl HTEepHeTa;

BsicTpanBaTh pa3BEPHYTHIC TMCbMEHHBIE H YCTHBIE OTBETHI C ONIOPO Ha HH(OpMALUIO U3
yueOHHUKA U CPABOYHBIX MATEPHAJIOB, FPAMOTHO UCIIOIb30BaTh U3Y4EHHBIH MOHATHHHbIN
anmnapar Kypca XMMHU;

YeTHblit onpoc;
IIncemenHsbIit
KOHTPOJIb;
KonTponbhas
pabora;

https://educont.ru/
https://resh.edu.ru/

HWroro o pazneny
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Pazznen 2. Bazkneiinue npeAcTaBUTe M HEOPraHMYECKUX BELECTB




2.1. | Bo3nyx. Kuciopon. Ilousitue 06 okcugax 14.11.2022 | PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHSITHI M IPUMEHSTH 3TH IIOHSTHSI [P OTIMCAHUHI VYerusiii onpoc; | https://educont.ru/
30.11.2022 | cBO¥CTB BEIIECTB U UX HPEBPAILCHHIA; TIpakTrueckas https://resh.edu.ru/
XapaxkTepn3oBaTh (OMICHIBATE) COCTAB BO3LyXa, (PU3HICCKUE H XUMUIECKHE CBOHCTBA pabora;
KHCJIOPOZA, CIIOCOOBI €ro MOJIydeHH s, IPHMEHEHNE U 3HAUCHHE B IPUPOJE H XKU3HI Tectuposanue;
YEIIOBEKa;
CpaBHHBATH PEaKI{HU TOPECHUS X MEUICHHOT'O OKHCIICHUS;
CobupaTs IpUOOPHI UL IOy ICHHS KUCIOPOAa (BEITECHCHIEM BOZBI H BO3/yXa);
Pacmo3HaBaTh ONBITHBIM ITyTEM KUCIOPO;
Vcronp30BaTh XUMUYECKYIO CHMBOIIHKY UL COCTaBICHHUS ()OPMyYJI BELIECTB,
MOJICKYJIIPHBIX yPaBHEHHIT XUMIYIECKUX PEAKIHIA C yIaCTHEM KHCIOPOa;
OOGBSICHATH CYIHOCTD SKOJIOTMYECKUX IIPOOIIEM, CBSI3aHHBIX C 3arPSI3HEHUEM BO3yXa;
CrienoBath mpaBmiIaM 6e30I1acHOI paboThI B 1a60PaTOPHH IIPH UCIIOJIb30BAHUH
XUMHUYECKOMH IIOCYABI H 000PYIOBAHNSL, @ TAKKE IPABIUIIAM OOPAILCHHS C TOPIOINMU
BEILIECTBAMH B OBITY;
[I1aHUPOBATH U OCYILECTBILITH Ha IPAKTHKE XUMUUCCKHE SKCIICPUMEHTEL, IPOBOAUTH
HaOJTIOCHNSL, IeIaTh BEIBOJBI [T0 Pe3y/IbTaTaM dKCIICPHMEHTA;
Y4acTBOBaTh B COBMECTHOH paboTe B IpyIIIie;
Hcrionp30BaTh IPH BEITONHEHAN YISOHBIX 3aJaHUH U B IPOLIECCE HCCIEA0BATENBCKOM
JeSATEILHOCTH HayIHO-TIOIY BIPHYIO JINTEPATy Py XUMHIECKOTO COACPIKAHHs, CIIPAaBOYHBIC
MaTepHabl, pecypcst MHTepHeTa;
BsicTpanBaTh pa3BEpHYTHIC MHCHMEHHBIC M YCTHBIC OTBETHI C OIIOPOi Ha HH(OPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX MaTEPHAIOB, IPAMOTHO HCIIOJIb30BATh H3YICHHBII TOHS THIHBII
anmapar Kypca XHMHH;
2.2. | Bopopoa. 01.12.2022 | PackpbIBaTh CMBICII U3Y4aEMbIX IIOHATHI U IPUMEHATh STU IIOHATHUS I1PU ONIUCAHUU VYerueiid onpoc; | https://feducont.ru/
IToHsiTHE 0 KHCJIOTAX H COJISAX 17.12.2022 | cBOICTB BELIECTB U MX NPEBPALCHU; TTuceMeHHBII https://resh.edu.ru/
XapakTepr30Bath (OMHCHIBATH) PHU3NUECKHE H XHMUYECKHE CBOMCTBA BOXOPO/A, CIIOCOOB! | KOHTPOJIb;
€ro IOy YCHHs, IPHMEHEHHUE; IpakTrueckas
CobupaTb puodOp I MOITydEHHUS BOIOPOJIA; paborta;
Hcrosnp30BaTh XUMUYECKYIO CHMBOJIHKY JUTSI COCTAaBIICHHS ()OPMYJT BELIIECTB,
MOJIEKYJISIPHBIX yPAaBHEHHIT XUMIYECKHX PEaKIUii C y4aCTHEM BOLOPO/a;
CrieioBath npaBuiaM 6€30MacHoi paboTsl B 1JaGOPATOPHU TIPH UCTIONIB30BAaHUH
XHMHYECKOM IOCY Bl B 000PYIOBaHNSL, @ TAKXKE IPABIIIAM OOPAILCHHS C TOPIOIUMHI
BEIL[ECTBAMU B OBITY;
II1aHUPOBATH M OCYILECTBISTH HA IPAKTHKE XUMUUECKHE OKCIICPUMEHTBI, IPOBOATH
HaOJIIOEHNSI, JIeTIAaTh BBIBOJBI [T0 PEe3yJIbTaTaM SKCIICPHMEHTa;
Y4acTBOBaTh B COBMECTHOH paboTe B rpyIIIie;
2.3. | KosnyecTBeHHbIE OTHOLIEHHUSI B XUMHH 19.12.2022 | PackpbIBaTh CMBICI H3Y4aeMBbIX IIOHSITHI M TPUMEHSITh 3TH IIOHSTHSL, & TAK)KE H3YUYCHHBIC VYeruwiii onpoc; | https://educont.ru/
21.01.2023 | 3akoHbBI ¥ TEOPHHU AJISI PELICHUSI PACUETHBIX 3a/1a4; TluceMeHHbII https://resh.edu.ru/

BbI4UCIIATH MOJISIDHYIO MACCy BELIECTB; KOJIMUECTBO BELIECTBA, 00bEM rasa, Maccy
BEILECTBA;

TIpoBOAUTH PACUETHI [10 yPABHEHUSIM XMMUUCCKHUX PEaKIMii: KOJM4decTBa, 00bEMa, MacChl
BEILECTBA [10 U3BECTHOMY KOJIM4ECTBY, 00BbEMY, MACCE PEareHTOB HIIH ITPOIYKTOB
peakuunu;

BbIcTpanBaTh pa3BEPHYTHIC TMCHMEHHBIE H YCTHBIE OTBETHI C OIIOPO Ha HH(OpMAaLUIO U3
yueOHHUKA U CHIPABOYHBIX MATEPHAJIOB, FPAMOTHO UCIIOIb30BATh U3Y4EHHbIH MOHATHHHBIN
anmapar Kypca XMMHU;

KOHTPOJIb;
KonTponbhas
pabora;




2.4. | Boaa. PacrBopbl. ITonsitie 06 5 0 1
OCHOBaHUSIX

23.01.2023
09.02.2023

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHN U IPUMEHSTh 3TU MOHATHUS ITPH OITMCAHUT
CBOMCTB BEIIECTB U UX IIPEBPAILCHUI;

XapakTepru3oBaTh (PU3NICCKHE U XUMHUYECKHE CBOMCTBA BOJBI, €€ POJIb KaK PACTBOPUTEIIS
B IPUPOHBIX IIPOIIECCaX;

COCTaBIIATh YpaBHEHHSI XUMHUECKUX PEaKIUi C yd4acTHeM BOJBI,

OOBSICHATD CYLIHOCTD 9KOJIOTHUECKUX MTPOOIIEM, CBSI3aHHBIX C 3arPsI3HEHUEM IPUPOAHBIX
BO/I, CIIOCOOBI OYMCTKHU BOJBI OT IIPUMECEii, MEPBI ITO OXPaHE BOJ OT 3arPSI3HCHUS;
[11aHMpOBAThH U OCYIIECTBIIATH HA MPAKTUKE XUMHUECKUE IKCIICPUMEHTBI, IPOBOANUTH
HaOJIIOICHUS, JIeNIaTh BBIBOJBI I10 PE3yIbTaTaM 3KCIIEPHMEHTA;

CrenoBats npaBuiam Oe30macHoi paboThI B 1TaOOpaTOPUH ITPH UCTIOIB30BAHIH
XHMHYECKON IOCYAbI B 000PYAOBaHUS;

[IpoBOAUTH BEIYMCIICHUS C IPUMCHEHNEM MOHATHUS «MACCOBast 1OJIS BEIIECTBA B
pacTtBOpe»;

Hcnonp30BaTh Ipy BEIOTHEHUH yUEOHBIX 3aJaHUH U B IIPOIIECCE UCCIIEAOBATEILCKON
JIeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPaTypy XUMHUYECKOTO COIEPKaHHsI, CIIPABOYHBIC
MaTepHaisl, pecypcsl HTepHeTa;

VYerHblii onpoc;
IInucemenHslit
KOHTPOJIB;
IIpakTiueckas
pabora;

https://educont.ru/
https://resh.edu.ru/

2.5. | OcHOBHBIE KJIACChI HEOPTAHUYECKHX 11 1 1
coeIMHeHMii

10.02.2023
18.03.2023

Kiraccuduimpoathb u3y4aeMble BELIECTBA I10 COCTaBy M CBOMCTBAM;

CocTaBiiaTh pOPMyIIBI OKCHIOB, KUCIOT, OCHOBAHHIA, COJICH 1 Ha3bIBATD UX 110
MEXIyHapOIHON HOMEHKIIAType;

IIporHO3UpOBATH CBOMCTBA BEIIECTB HA OCHOBE OOIINX XMMHIECKUX CBOMCTB H3yICHHBIX
KJIaCCOB/TPYIIII BELIECTB, K KOTOPHIM OHH OTHOCSITCSL;

CoCTaBIBITh MOJIEKYIIIPHBIC YPaBHEHHUS PEAaKINii, HIUTIOCTPHPYIOMINX XMMUICCKIE
CBOWCTBA M CITOCOOBI IIOJTyICHHUSI BELIECTB H3YICHHBIX KIIACCOB/TPYIII, @ TAK)KE
MOATBEPIKAAIOIINX TCHETHICCKYIO B3aNMOCBSI3b MEXKLY HUMIL.;

ITpon3BOANTE BEIMUCIICHHS 10 YPABHECHUSIM XUMUYCCKUX PEaKIHil;

[I1aHUPOBATH M OCYILECTBITH Ha IPAKTHKE XUMUUECKHE SKCIICPUMEHTEI, IPOBOATH
HaOJIIOEHNSI, JIETIAaTh BBIBOJBI [T0 PE3yJIbTaTaM SKCIICPHMEHTa;

CrieioBath npaBuiaM 6€30MacHo paboThl B 1JaGOPATOPHUU TIPH UCTIONB30BAaHUH
XMMHYECKO# OCY /bl M 000py/10BaHUS;

Hcriomnp30BaTh IPH BEITONHEHAN YYSOHBIX 3aJaHUH U B IPOLIECCE HCCIIEL0BATENBCKOM
JeSATEILHOCTH HayYHO-TIOIYJIIPHY IO JINTEPATypy XUMHIECKOTO COAEPIKAHsI, CIPaBOYHBIC
MaTepHabl, pecypcs! MHTepHeTa;

BslicTpanBaTh pa3BEpHYTHIC MHCHMEHHBIC H YCTHBIC OTBETHI C OIIOPOi Ha HH(OPMALIHIO 13
y4eOHHKA U CIIPAaBOYHBIX MaTEPHAIOB, IPAMOTHO HCIIOJIb30BATh H3YICHHBII TOHS THIHBII
anmapar Kypca XHMHH;

YeTHblit onpoc;
TTuceMeHHbIH
KOHTPOJIB;
Konrponenas
pabota;
IIpakTnueckas
pabota;
TectupoBanue;

https://educont.ru/
https://resh.edu.ru/
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Pazznen 3. lepnoanyeckuii 3axon u Ilepuoauyeckast cucTeMa XuMuueckux d1emenToB JI. . Menneneena.

CTpoeHue aToMOB. XUMHU4YecKasi CBA3b. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE peakuauun




3.1. | Hepuoanyecknuii 3axon u Illepuoauyeckas
CHCTeMa XUMHYECKHX 3JIeMEHTOB
J1. A. MenneneeBa. CTpoenne aToma

03.04.2023
27.04.2023

PackpeIBaTh CMBICT IEPHOINYECKOTO 3aKOHA;

INoHuMaTh CyIECTBOBAHUE NEPUOMYECKOH 3aBUCUMOCTH CBOHCTB XUMHUYECKUX
9JIEMEHTOB (M3MEHEHHE Pa/IMyCOB aTOMOB U 3JIEKTPOOTPULIATEILHOCTH) M UX COEIMHEHHH
OT IOJIOXKEHMS B IIEPUOIMYECKON CHCTEME M CTPOEHHUS aTOMa;

VYcraHaBaMBaTh CBA3b MEXK/y IOJI0KEHHEM 3JIEMEHTA B IEPUOJUYECKON cUCTEME U
CTPOEHHEM €ro aToMa (COCTaB U 3aps/l s/pa, O0LIee YKCIIO0 IEKTPOHOB U pacipeieJicHHe
UX I10 2JIEKTPOHHBIM CJIOSIM);

ITporHo3upoBaTh XapaKTep U3MEHEHHUs CBOMCTB 2JIEMEHTOB U MX COEIMHEHHUH 110 rpynnam
u nepuojiam Ilepuoanyeckoii CUCTEMBI;

XapaKTepu3oBaTh XUMHYECKHE 2JIEMEHTBI IIEPBBIX TPEX IIEPUOJIOB, KaJIUs, KaIbLHs 10 UX
nonoxenuto B [lepuonnyeckoii cucreme [I. 1. Menneneesa;

CrenoBath npaBuiIaM 6e30MacHON paboOThI B TAOOPaTOPUH MTPU HCIIONIb30BAHUH
XUMHYECKO#1 TOCyIbl U 000pYIOBaHHUS;

BsicTpanBaTh pa3BEPHYThIC MMCHMEHHBIC H YCTHBIC OTBETHI C OLOPOIl Ha MH(OPMALIHIO U3
yueOHHUKA M CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO HCIOJIb30BATh N3y4YEHHBIH IOHATUIHBII
anmapat Kypca XHMHH;

Hicrionp30BaTh P BBITIOJIHEHUH yUEOHBIX 3a1aHUI TEKCTHI yueOHHKa, CIIPaBOYHbBIC
matepuaisl (ITepuoandeckyro cucteMy XxuMuueckux snementos JI. M. Menseneesa,
TaGJIHUIly PACTBOPUMOCTH KUCIIOT, OCHOBAHMIA M COJICH B BOZIE, IIEKTPOXHUMHUYCCKHUN P
HaNpsUKEHUI METaIoB);

Vicnionb30BaTh MPU BBIITOJIHECHUH y4eOHBIX 3alaHUI U B IIPOLIECCE UCCIISI0BATEIbCKOM
JIeSITeIbHOCTH HAYYHO-TIOMYJIAPHYIO JINTEPATypy XMMUYECKOTO COACPKAHUS, CTIPABOYHBIE
MaTepuaisl, pecypcel HTEpHeTa;

VYerHblii onpoc;
TectupoBanue;
CaMoolIeHKa ¢
HCITOJIb30BaHUEM
«O1eHoYHOro
JIUCTay;

https://educont.ru/
https://resh.edu.ru/

3.2. | Xumuueckas cBsizb. OKHCINTEILHO-
BOCCTAHOBHUTEIbHBIE PEAKIHI

28.04.2023
31.05.2023

PacKpbIBaTh CMBICIT H3y4aeMBbIX MTOHSATHIA;

OnpenesnsiT BUI XUMHYECKOH CBSI3M B COCAMHCHNUH;

OrnpenesnsiTh CTeHeHb OKUCICHUSI XUMHYECKOT'0 3JIEMEHTA 110 ()OPMYJIE €Tr0 COCAMHCHNUS;
OrnpenessaTs 3JIeMEHT (BEIECTBO) — OKUCIUTEIb M SJIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb;

OOBSICHATD CYIIHOCTB MPOLIECCOB OKUCIICHHSI M BOCCTAHOBIICHUS;

CocTaBIIsITh JIEKTPOHHBIH OaTaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IIPHHSATHIX JJIEKTPOHOB;
CocTaBiisiTh ypaBHEHHE OKHCIIUTEILHO-BOCCTAHOBHTEIILHOM PEaKinu;

Vcnonb30BaTh PU BBITTOJIHECHNUH y4eOHBIX 3alaHUI TEKCThI yueOHHKA, CIIPABOYHbIC
Marepuais (IepUOANIECKYIO CHCTEMY XUMHUUeckux aementoB J{. . Menzeneesa,
TabJIMIly PACTBOPUMOCTH KUCIIOT, OCHOBAHHUI1 M COJIEH B BOJIE, YICKTPOXMMHUYUSCKHH Psi
HAINpsDKCHUIT MeTalIoB);

YcrHslii onpoc;
Konrponenas
pabora;

https://educont.ru/
https://resh.edu.ru/

HWroro no pazpemny:

15

Pe3epBHoe Bpemst

OBLIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoumnuectBo yacoB Jara Bunapbl,
n/n u3yyeHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. |I[penmer xumuu. Pons xumuu B | 1 0 0 YcrHblii
KU3HU YeJIoBeKa. XUMHUS B OT1poc;
cucteme HayK MeTobl
MO3HaHUS B .3HAKOMCTBO C
MpaBHJIaMU O€30MACHOCTH U
npuémamu paboThl B
XUMHUYECKOH 1ab0opaToOpHH.

2. | IIpaktuyeckue padoThl: Ne 1. 1 0 1 [IpakTuueckas
[IpaBuna paboThI B pabora;
naboparopuu ¥ IPUEMBI
oOparnieHus ¢ 1a00paTOpPHBIM
o0opyoBaHuEM.

3. | Tena u Bemecra. ®usnueckue | 1 0 0 YcrHbIi
CBOMCTBA BEIIECTB. ArperaTHoe OTIpOoC;
COCTOSIHUE BEIECTB.

4. | Cnoco6sl pa3nenenus cmeced. | 1 0 0 YcTHbIN
OuznuecKkue U XUMUIECKHE OTIpOC;
spneHus. [Ipu3Haku u ycinoBus
MPOTEKAHUS XUMHUECKUX
peakuuii

5. | Ilpaktuueckas pabora Ne 2. 1 0 1 [IpaxTnueckas
Paznenenue cmeceii (Ha paborta;
IpUMepe OYUCTKH IMOBapEHHOM
COJIN)

6. | ATOMBI U MOJIEKYJIBI. 1 0 0 YcrHbil
XUMHUYECKUE 3JIEMEHThI. 3HAKU OTIpOC;
(CUMBOJIBI) XUMHYECKUX
HJIEMEHTOB.

7. | IIpocteie u cnoxHbIe BemecTa. | 1 0 0 YcTHbIl
ATOMHO-MOJIEKYISIPHOE OIIpoC;
yaeHue. XuMmuaeckas popmyra

8. | BamenTHOCTH aTOMOB 1 0 0 VYcrHbiit
XUMHAYECKHX 3JIEMEHTOB. 3aKOH OTIpOC;
MIOCTOSTHCTBA COCTaBA BEIECTB.

9. | BanenTHOCTh aTOMOB 1 0 0 YcTHbIl
XUMHUYECKUX 3JIEMEHTOB. 3aKOH OT1poC;
MTOCTOSIHCTBA COCTaBa BEILIECTB.




10. | OTHOCHUTENBHASA aTOMHAs Macca. VYcTHEIIT
OTHOCUTENbHAS MOJICKYTISIPHAS OTpoc;
Macca.

11. | MaccoBas 101 XUMHUYECKOTO YcrHblii
DJIEMEHTA B COEUHEHUU. OTIpOC;

12. | MaccoBas 1071 XUMUUYECKOTO ITuceMeHHBIN
9JIEMEHTA B COCTUHEHUU. KOHTPOJIb;

13. | dusnueckue U XUMHUYECKHUE YcrHblii
SIBJICHUS. XUMUYECKast PEaKIIHs. OTIpOC;
[IpusHaku u ycaoBus
MPOTEKAHUS XUMHUYECKHUX
peaKkuuid.

14. | Xumuueckue ypaBHEHHUS. YcrHbil

OTIpOC;

15. | TUnBI XUMHYECKUX pEaKIIUN ITnceMeHHBIH
(coemuHeHHUs, pa3IoKCHHS, KOHTPOJIb;
3aMelIeHus, oOMeHa). 3aKOH
COXpaHEHHUs MacChl BEIIECTB.

16. | KontponbHas padoTa Nel KonTponbHas

pabora;

17. | AHanu3 KOHTPOJILHOW PabOTHI VYcTHbIl

OTpocC;

18. | JlTomoHOCOB — yu&HBIii- YcrHbii
SHIHKIIONEINCT . OTIpOC;

19. | TUnBI XUMHYECKUX pEaAKIIUN YcrHbIi
(coenuHeHus, pa3ioXKeHUs, OTpoc;
3aMeleHus, oOMeHa). 3akoH
COXpaHEHUs MACChl BEILIECTB.

20. | Turbl XUMHYECKUX PEaKITHit IInceMeHnsbIi
(coemuHeHUs, pa3I0KEeHHS, KOHTPOJIb;
3aMelnIeHus, oOMeHa). 3aKoH
COXpaHEHHUs MACChI BEIIECTB.

21. | Bo3myx — cmech razoB. Coctas YerHbli
Bo3ayxa. Kucinopong — anemenr OIIpOC;

1 pocToe BeuiecTBo. O30H —
IIOTPOITHAS MOAU(DHUKAITHS

KHCJIOpOJia




22,

Haxoxnenue kuciopoaa B
npupoje, puzndeckue u
XUMHYECKHUE CBOMCTBa
(peakuuy OKUCIIEHUs, TOPEHNUE).
VYcnoBusa BOSHUKHOBESHUS U

IIPEKPALLEHUS TOPEHUS.

VYcTHEBIN
OTpoc;

23.

[Tpaktuyeckas padora: Ne 3.
[Toy4yenue u codupanue
KUCIIOPOJIa, H3YYCHHUE ero

CBOICTB.

[IpakTnueckas
pabora;

24,

IToustue 06 okcugax. CrocoObl
MOJTyYEHUST KHCIIOPOJIa B
nabopaTtopuu U

IMPOMBIIIJICHHOCTH.

VYcTHBIN
OTIpOC;

25.

[IpuMeHeHue Kucnopoa.
Kpyrosopot kuciaopozaa B
npupoje. TertoBoi a3 dext
XUMUYECKOH peaKkIiH, HOHATHE
0 TEPMOXUMHUYECKOM
YpaBHEHMH, 3K30- U
SHIOTEPMHUYECKUX PEaKIHUIX.
Tonnugo (HedTh, yroib u
MeTaH). 3arps3HeHue Bo3/1yxa,
CIOCOOBI €ro MpeI0TBpaILeHHS.
VYcunenne napHUKOBOTO

s dexra, pazpymieHue
030HOBOTO CITOSL.

ITrceMeHHbBIN

KOHTPOJIb;

26.

Bonopon — sneMeHT u npocroe
BelecTso. Haxoxaenue B
npupoje, puzndeckue u
XUMHYECKHE CBOICTBA (Ha
MIpUMEpPE B3aUMOJEHCTBHS C
HEMeTaJlJIaMH U OKCUJaMHU

METaJlIoB),

YcTHBIN
OTpoc;

27,

[Ipumenenue, cnocoObl
MOJIyYEHUS BOAOPOIA .

YcTHbin

OTIpOC;

28.

[TpakTuyeckas padora: Ne 4.
[Tony4yenue u cobupanue
BOJIOPOAA, U3YUYEHHE ETO

CBOWCTB.

YcTHBIN

OTIpOC;

29.

IlousTHE O KMCIIOTaX U COJISIX.

VYcTHEBIN
OTIPOC;




30. | [TonsiTHE O KUCIIOTAX U COMSX. [TucbMeHHBIH
KOHTPOJIb;

31. | KomnuectBo BemectBa. Moib. YcrHbIH
MonsipHast macca. OT1poC;

32. | 3akoH ABoraapo. MoJsspHbIT YcTHbil
00BEM razos. OT1poc;

33. | Pacu€Thl Mo XMMHUYECKHM YcrHbiit
yYpaBHEHUSIM. OT1poc;

34. | KonrponbHas padota Ne2 KonTtposnphas

pabora;

35. | AHanM3 KOHTPOJIBHOM PabOTHI. VYcTHbil
PaGora Hax OTIpoC;
omnOkamu. du3nvecKue
CBOICTBA BOABI. AHANU3 U
CHUHTE3 — METO/bl U3yUeHUs
cocTaBa BOJBI.

36. | Boga kak pacTBOpHTEIIb. YcTHbil
PactBops1. PactBOprMOCTB OIIpOC;
BellecTB B Boje. Hacruinenurnie
Y HEHACHIIICHHBIC PACTBOPHI.

MaccoBast 1015 BEIIeCTBA B
pactBope.Poib pacTBOpOB B
MIPUPOJIC U B )KU3HU YEITOBEKA.
Kpyrosopot Bobl B pupoe.
3arps3HeHne IPUPOTHBIX BO/I.
OxpaHa 1 04HMCTKa MPUPOJHBIX
BOJI.

37. | Ilpaktuaeckas pabora: Ne 5. [MpakTuyeckas
[IpuroroBneHne pacTBOpPOB C pabora;
OnpeaeIEHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEMIECTBA.

38. | Xumuueckue cBOICTBA BOJIBI YcTHBIN
(peakuuu ¢ MeTaJIaMu, OTIpOC;
OKCHIaMU METAJLJIOB
HEMETAJJIOB).

39. | CocraB ocHoBaHuii. [lonsitue YcTHbIl
00 MHIUKaTOpax. OTIPOC;




40.

Knaccudukamms
HEOPraHUYECKUX COCUHEHUN.
OKCHUIBI: COCTaB,
kiaccuukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEPHEIE,
HecoJieo0pa3yoIue),
HOMEHKJIaTypa
(MexxayHapoaHas U

TpUBHAJIbHAS).

VYcTHEBIN
OTpoc;

41.

[Tonyyenue u xummudeckue
CBOMCTBA KMCJIOTHBIX,
OCHOBHBIX U aM(OTEpHBIX
OKCH/JIOB.

YcrHpIn

OT1poC;

42.

OcHOBaHUA: COCTAB,
KJ1accuukaims, HOMEHKIJIaTypa
(MexayHapoHas U
TPUBHAIBbHAS), PUINICCKUE U
XUMHYECKHE CBOMCTBA,

CTIIOCOOBI TIOTYYEHHUSI.

ITuceMeHHbIi

KOHTPOJIb;

43.

KwucmoTsr: cocTas,
KIaccupuKanus,
HOMEHKJIaTypa, Gu3ndeckue u
XAMHUYECKHE CBOKMCTBA,
criocoObI momy4yeHus. Psin
AKTUBHOCTH METAJLJIOB.

YceTHbp

OTIpOC;

44,

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJTy4YEHUS1, B3aUMO/JICHCTBUE
cojiel ¢ MeTallJlaMHu,
KHCJIOTaMH, IeJI0YaMHu 1

COJIIMH

YcTHBIN
OTIpOC;

45.

FeHeTI/I'-IeCKaSI CBA3b M@)K)Iy
KJIaCCaMU HEOPraHUYECKUX
COE€INHEHUN.

YcTHbin

OTIpOC;

46.

I'eneTnueckas CBA3b MCKIY
Kj1acCaMMi HCOPraHU4CCKUX

COCTUHEHUM.

IIncbMeHHbBIN

KOHTPOJIb;

47.

[TpakTrueckas padota: Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3a1a4 o teme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX

COEIUHEHUHN ».

[IpakTyeckas
pabora;




48. | O6001IIeHNEe 3HAHMIA TIO TEME. VYcerHbii
[ToaroroBka Kk KOHTPOJIBHOM OIIpOC;
pabore.

49. | KonTtpoabsHas pabora Ne3 KontposnbHas

pabora;

50. | AHaKM3 KOHTPOJILHOM paOOTHI. VYcerHbii
PaGora Hax ommOkamu. OT1poc;

51. | IlepBbie NOMBITKH VYcTHbil
KJIacCU(UKALUN XUMUYECKUX OIpoc;
anemeHToB. [IoHsTHE O rpynax
CXOIHBIX 3JIEMEHTOB (I11eJI0Y-

HBIE U IIEJIOYHO3EMENbHbIE
METaJUIbl, TaJIOT€Hbl, THEPTHBIC
rasbl).

52. | DneMeHTbI, KOTOpPBIE 00Pa3yIOT VYcerHblit
amM(pOoTepHbIE OKCUJIBI U OIIpoOC;
rugpokcubl. [lepuognueckuit
3aKoH ¥ lleprognyeckas
CUCTEMAa XUMUYECKUX
anemenToB JI. 1. MeHnieneena.

53. | Ilepuosl, TpyMIIBI, TOATPYIIITHL. VYcTHbIl
DU3NYECKUIN CMBICI OIIpOC;
MIOPSAIKOBOTO HOMEPA IJIEMEHTA,

HOMEPOB NeproAa U rPyIIbl

54. | Ctpoenue aromoB. CoctaB YcrHbIl
aTOMHBIX sifep. M3oTonel. OIIpOC;

55. | Onekrponsl. CTpoeHHe YcTHbIN
3JIEKTPOHHBIX 000JI0UEK aTOMOB OIIpoC;
nepBbIX 20 XUMUYECKUX
aneMeHToB llepuoanueckoi
cuctemsl [. 1. Menneneera

56. | XapakTepucTUKa XUMHYECKOTO IIncemenHbI
3JIEMEHTA TI0 €ro MOJIOKEHHUIO B KOHTPOJIb;
[Tepnonnueckoii cucreme /1. 1.

Menneneena

57. | 3nauenue [lepuonnueckoro VYcTHbII

3akoHa ¥ llepuoguyeckon OIIpOC;

CUCTEMBI XUMHUYECKUX
3JIEMEHTOB /I Pa3BUTHUS HAYKU
u npaktuku. /. 1. Mennenees
— Y4EHBIi, ITe1aror u

IPaKJaHUH.




58. | DIEeKTPOOTPHUIIATETFHOCTh 1 YcrHbBIT
aTOMOB XMMHYECKUX OTIpOoC;
3JIEMEHTOB. XMMUYECKas CBS3b

59. | Xumuyeckas cBs3b (MOHHas, 1 YcTHbii
KOBQJICHTHAS TOJISIPHAS U OTIpOC;
KOBAJICHTHAsI HETIOJISIpHAs).

60. | Xumuueckas CBsA3b (MOHHAs, 1 YcTHBIN
KOBaJICHTHAsI MOJISIpHAS 1 OTIpOoC;
KOBAJICHTHAsI HETIOJISIpHAs ).

61. | OGo0OmeHre MaTepuana 1mo 1 YcrHbIH
temam [lepuonndeckuii 3aK0H U OIIpOC;
[ICXD JI.11.Menpaeneena.

Crtpoenue aToma. XUMHUECKas
CBSI3b.

62. | Korrponbnas padorta Ned. 1 KonTponbhas

pabora;

63. | AHanM3 KOHTPOJIBHOM padoTh. |1 VYcTHbil
Pabora Hajg ommOkamMu OTIpOC;

64. | CTernieHb OKMCIICHHSI. 1 VYcerHbiit
OKHCIUTENTHHO- Onpoc;
BOCCTaHOBUTEIIHHBIC PEAKIIHH
(OBP).

65. | [Iporeccel OKUCICHHS U 1 YcrHbIit
BOCCTaHOBJEHHS. OKUCIUTENH OTIpOoC;
Y BOCCTAaHOBUTEIIH.

66. | OkucIuTeNHEHO- 1 YcTHbIN
BOCCTaHOBUTEIIHHBIC PEaAKIIHH oT1poc;
(OBP).

67. | OboOmIeHNE Kypca XUMHHA 8 1 YcTHbIN
KJlacca OTIpOoC;

68. | O0oOIICHNE Kypca XUMHH 8 1 YCTHBIH
KJlacca oT1poc;

OBIIEE KOJIMYECTBO YACOB |68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

Xumus. 8 knacc. /Epemun B.B., Ky3smenko H.E., [lpo3noB A.A. u npyrue; non penakiueit Jiyauna B.B.,
000 «IPODA»; AO «M3narensctBo [IpocBemienne»;
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

Xumusi. 8 kinacc. Metoquueckoe rocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-eremin/

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Mopran pyHnameHTaIBHOTO XMMU4ecKoro oopasoBanus ChemNet. Xumudeckas nHPOpMAIIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOJIOTHU

http://www.chemnet.ru T"azera «Xumus» u caiit ast yuutenst «51 uay Ha ypoK XUMHK)
http://him.1september.ru Exunas xomtekuus LIOP: I[TpeamerHas KouTeKIus « XAMHUSI»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI: XHMHUSI.
Komnexuust Poccuiickoro o0mieo0pazoBarenbHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickast omummnuaia mKoJIbHUKOB 0 XUMHH
http://chem.rusolymp.ru Opranudeckast XUMHS: SJIEKTPOHHBINA YICOHHK [ CPETHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: JIEKTPOHHBINA YIeOHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JTEMOHCTPALIUN
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