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HNOACHUTEJBHASA 3AITUCKA

Paboyas nporpamma 1o XuMuu it 00ydaromuxcs 8 KJaccoB cocTaBiieHa Ha ocHOBe TpeboBanuii K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpas3oBaHus,
npeacTaBiIeHHbIX B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe OCHOBHOTO OOIIETro
o0Opa3oBaHus, ¢ y4€TOM pacnpeaenEHHbIX MO KJIaccaM MPOBEPSIEMbIX TPEOOBAaHHH K pe3yabTaTaM OCBOCHHS
OCHOBHOU 00pa3oBareinbHON MPOrpaMMbl OCHOBHOTO OOINEro 0Opa3oBaHUS W DIIEMEHTOB COJACPIKAHWS,
NPEJCTAaBICHHBIX B YHHUBEPCAIHHOM KOJU(PHKATOPE IO XWMHUH, a Takke Ha oOcHOBe IlpumepHoit
MIPOrpaMMbl BOCHHUTAHUSA OOYy4aroIIMXCsl MPHU HOJIYyYEHHMH OCHOBHOTO OOIIero oOpa3oBaHHs U C YyYETOM
Konnenmmu npenogaBanust yaeOHOTO npeamera « XuMus» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoi
@denepanyy, peaqu3yrolIUX OCHOBHBIE 00lIe00pa3oBaTesbHble MporpaMMbl (yrB. Pemenuem Kosterumn
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMUS»

Bxnaxg yuebHOTO TmpenMera «XWMHUS» B JOCTIDKEHUE 1€ OCHOBHOTO 00I1Iero oOpa3oBaHHS
00yCIIOBJIEH BO MHOTOM 3HAY€HHUEM XHMUYECKOW HAyKH B TO3HAHWU 3aKOHOB HPHUPOJBI, B Pa3BUTHH
MIPOM3BOIUTENBHBIX CUJI OOIECTBA U CO3/JTaHUU HOBOM 0a3bl MaTepuaibHON KyJIbTYpHI.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIUSHHE Ha Bce 001acTu
YeJIOBEYECKOTO CYILIECTBOBAaHUS, 3ajajla HOBOE BHUJEHHME MHpa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpbl, HEOOXOIMMBIM YCIOBUEM >KM3HU OOIIECTBA: 3HAHWE XWMHUU CIY)XKUT OCHOBOH JUIf
(hopMHUpOBaHMSI MUPOBO33PEHHS YEJIOBEKA, €ro MPEJACTaBICHUN O MaTepuaIbHOM E€IUHCTBE MHUPA; BAXKHYIO
poOJIb UrparoT (OopMHUpPYyEMble XUMHEH MpeJICTaBICHUsS O B3aUMOIIPEBPALEHUSX DHEPrUU U 00 3BOJIIOLUU
BEIIECTB B MPHUPOJE; COBPEMEHHAsi XMMHUS HaIlpaBlieHAa Ha pelleHue T00albHBIX MPoOJieM yCTONYMBOIO
pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, OSHEPreTMYecKOM, MHIINEBOM U HKOJIOTHYECKOM Oe30MacHOCTH,
po6JIeM 31paBOOXpaHEHUSI.

B ycnoBusix Bo3pacraroniero 3Hau€HHs XMMHH B )KH3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOTO 00pa3oBaHMs. B muiaHe conumanu3anuyd OHO SIBISIETCS OJHUM M3 YCIOBUH (OPMHUpPOBaHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HaHUS HEOOXOIUMBI JJIsl MPUoOpeTeHHsl 0OUIEeKyIbTYPHOTO
YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO y4acCTBOBAaTh B MHOT0OOOpa3HOM
KU3HU OOIIEeCTBa, A OCO3HAHUS Ba)KHOCTH Pa3yMHOIO OTHOILIEHHS K CBOEMY 3J0POBBIO U 3JI0POBBIO
IPYTUX, K OKpYy)Karollel MpUpoAHON cpene, Uisi TPaMOTHOTO MOBEACHUS MPU HUCIOJIB30BAHUN Pa3IHUHBIX
MaTepHUaIoB U XMMHUUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HHU.

XuMmuyeckoe 00pazoBaHrEe B OCHOBHOM IIKOJIE ABJIsieTCS] 0a30BbIM MO OTHOLIECHHUIO K CUCTEME 00Iero
XUMHUYECKOTo oOpa3oBaHus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pean3yeT MpUcylue oomemy
XMUMHYECKOMY 00pa30BaHUIO KIIIOUEBHIE [IEHHOCTH, KOTOPBIE OTPaXKalOT TOCYJapCTBEHHBIE, O0IIECTBEHHBIE U
UHIUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OIpeiesieTcs CYIIHOCTh o0IIel cTtpaTerun o0yueHus, BOCIUTAHUS U
pa3BUTHS 00YUaAIOLIUXCS CPEACTBAMU YUeOHOTO MpeaMeTa « XUMU».

W3yuenne mnpeamera: 1) cHnocoOCTBYeT peaiqu3allid BO3MOXKHOCTEH Uil CaMOpPa3BUTHS U
(dbopMUpOBaHMS KYJIbTYpbl JTUYHOCTH, €€ oOmieil u (QyHKIMOHATBHOM T'PaMOTHOCTH; 2) BHOCUT BKJIAJ B
(dbopMHUpOBaHHE MBIIUIICHUSI U TBOPYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX CAMOCTOSTEIHHOM
yu4eOHOM JeATeIbHOCTH, OSKCIEPUMEHTAIBHBIX W UCCIEIOBATEIbCKUX YMEHUH, HEOOXOJHWMBIX Kak B
MOBCEIHEBHOM KHM3HU, TaK U B MPO(HECCUOHATHLHON NEATENILHOCTH; 3) 3HAKOMHT CO CTEeUU(UKONW HAYYHOTO
MBIIILJICHHS], 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3TJIsa HA €IUHCTBO IPHUPOJBI W UEIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU ECTECTBEHHO-HAyYHOW TI'PaMOTHOCTH TMOAPOCTKOB; 4)
croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K MPHUPOJE, K
Yel0BEKY, BHOCUT CBOU BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHUE MKOJIHLHUKOB.

Hazpannble HampaBieHus: B 00yUeHUU XUMHH 00ECTIeYUBAIOTCA CIIeNU(UKON CoIep:KaHus MPeaAMETa,
KOTOPBIH SIBJISIETCA MEJarornuecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha OMpeAeIEHHOM
grane e€ pa3BUTHS.

Kypc xumMu# 0CHOBHOM IITKOJIBI OPHEHTUPOBAH HA OCBOEHHE 00YJAIOIIUMHUCS OCHOB HEOPraHMYECKOH
XUMHH U HEKOTOPBIX MOHSATUH U CBEIEHUH 00 OTJAENBHBIX 00BEKTAaX OPraHNYeCKONH XUMUHU.

CtpykTypa coaepkaHus npeaMera copMUpOBaHa HA OCHOBE CHCTEMHOI'0 MOJIX0/1a K €r0 U3y4YEeHHUIO.
ConeprxaHue CKIaJbIBAETCS U3 CUCTEMbI IOHITHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUM
0 xuMudeckoi peakuuu. O0e ITU CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI [0 MPHUHIIUITY MMOCIEI0BATENLHOTO



pa3BUTHs 3HAHMM HA OCHOBE TEOPETUYECKUX IPEACTABICHUM pPa3HOrO YpPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YUYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HaHHWs, ypoBHs llepmoamueckoro 3axkona JI. M. MengeneeBa kak
OCHOBHOTO 33aKOHa XHMHUH, YYEHHUS O CTPOCHHM aToMa M XUMHUYECKOH CBSI3M, NpEICTaBICHUH 00
NEKTPOJUTUYECKON JUCCOLMALMU BEIIECTB B PACTBOpax. TeopeTHdeCKue 3HAaHMUs pacCMAaTPUBAIOTCSA Ha
OCHOBE SMIUPUYECKU IMOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JpPYroMy, BBINOJHAA (YHKUMM OOBSACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOKHOCTEH IIPAKTUYECKOTO IPUMEHEHNUS U NTOJIY4EHHS N3Y4aeMbIX BEILIECTB.

Takas opranuzamust COAEp)KaHUS Kypca  CIIOCOOCTBYET — IPEJCTABICHUIO  XUMUYECKON
COCTABIISIONICH HAYYHOW KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOU mpupoasl. Tem campiM obecrieunBacTcs
BO3MOXHOCTh (POPMHUPOBAHUS y OOyUYaIOUIUXCs [IEHHOCTHOTO OTHOIIECHUS K HAyYHOMY 3HaHHMIO U METOJaM
IIO3HAHMS B Hayke. BaXHO Takke 3aMeTHTh, YTO OCBOCHME COJEPKAHMSA Kypca IPOUCXOOUT C
IIPUBJICYEHUEM 3HAHUM U3 paHee U3y4eHHbIX KypcoB: «Okpyxawomuid Mupy», «buosorus. 5—7 kiaccb» U
«Dusuka. 7 Kiacey.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HanpaBneHHIO NEpBOCTENEHHON 3HAYMMOCTU IMPH peau3aluu 00pa30BaTENbHBIX (PYHKIMMA
npeaMeTa« X uMHUs» TPaJuIUOHHO OTHOCAT (GOPMHUPOBAHHUE 3HAHUM OCHOB XMMHMUYECKON HayKu Kak 00JacTH
COBPEMEHHOTO E€CTECTBO3HAHHUS, NMPAKTHYECKOW JEATEIBHOCTH YEJIOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYpbl. 3ajaya IMpeAMeTa COCTOUT B (POPMHUPOBAHMM CUCTEMBl XUMHUYECKMX 3HAHMM —
BOKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX TOJIOKEHUHM, TOCTYNHBIX 0000IeHUI
MHPOBO33PEHUECKOTO XapaKTepa, sA3blKa HAYKH, 3HAHWM O HAY4YHBIX METOJAaX H3YYCHHsS BEIIECTB M
XMMHMUYECKUX peaklUui, a Takke B (OPMUPOBAHMM M Pa3BUTUU YMEHHIl M CIIOCOOOB NEATENbHOCTH,
CBSI3aHHBIX C INTAHUPOBaHUEM, HAOIIOACHUEM U MPOBEACHUEM XMMHUECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM
MpaBuUJ 6€30TacHOTO OOpaIIeHHS C BEIMIECTBAMHU B TTIOBCETHEBHOM KU3HMU.

Hapsiny ¢ aTuM nenn m3ydeHus mpeaMmera B MpOorpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C YYETOM
HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOro obOmiero ooOpazoBanus. CerogHss B 0Opa3oBaHMHU 0CO00
3HAYUMOM MpHU3HAETCS HAINPaBICHHOCTb OOYyYeHHs Ha pa3BUTHE U CaMOpa3BUTUE JIMYHOCTH,
dbopmupoBanue e€ MHTEIIEKTa U oOmied KyapTypbl. OOydeHHE YMEHHMIO YUUTHCS M MPOJOJDKATh CBOE
obOpazoBaHHe
CaMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BAXXHEHIINX (QYHKIIMK yIEOHBIX TIPEIMETOB.

B cBs3M ¢ 3TUM npu U3y4YEeHUU IpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HaAUEHUE NMPUOOpenn
TaKue 1ENH, Kak:

e (opmupoBaHuME UHTEIUIEKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K caMoOOpa30BaHMUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY NPUHSATUIO PEIIEHUH, CIIOCOOHOM amanTHpOBaTHCS K OBICTPO
MEHSIFOLIUMCS YCIOBUSIM JKU3HU;

® HaIpPaBJICHHOCTh 00YYEHUS Ha CUCTEMATHUECKOE MPUOOIIECHUE yJaIIUXCs K CAMOCTOSATEIbHON

® [I03HABATEJIbHOW JAEATEIbHOCTH, HAyYHbIM METOJaM TO3HAHUS, (OPMUPYIOIIMM MOTHBALMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e olecrieueHne YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIIMMUCS OMBITa Pa3HOOOpa3HON
NEeSITeNbHOCTH, TO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMIA),
HMMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIs1 Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

e (opmupoBaHue ymMeHHUN OOBSACHATH M OLICHHWBATH SIBJICHHSI OKPY)KAIOIIEr0O MHUpPAa HAa OCHOBAaHUU
3HaHUH U OIbITA, NOJYYEHHBIX [IPU U3YUEHUU XUMUHU;

e (opmupoBaHue y 00y4arommxcsi ryMaHUCTUYECKUX OTHOIIECHUM, TOHUMAHUS [IEHHOCTH XUMUYECKUX
3HAHMM JUISL BBIPAOOTKH JKOJIOTHYECKH I1€1ecO00pa3sHOro TMOBeAeHHS B OBITY U TPYAOBOH
JEATENBHOCTH B LIEJIAX COXPAHEHUs CBOETO 30POBbS U OKPYXKAIOLIEH IIPUPOIHON CPEIbI;

® pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIO U CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHsI OOIIEYEeIOBEUECKMX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduias u
HaNpaBJICHHOCTH JalbHENIIero o0y4eHusl.



COILEPXAHHUE YYEBHOI'O ITPEJIMETA

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMHuM B KM3HM 4elloBeKa. lTena u BemiectBa. dusnueckue CBOKCTBA
BEILIECTB. ArperatHoe CocTosiHhe BemiecTB. [IoHSATHE O MeToJax MO3HAHUS B XMMHUHU. XUMHUS B CHCTEME
Hayk. Uucrtelie BemecTBa U cmecH. CriocoObl pa3ieNieHus: CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CUMBOJBI XMUMHYECKUX 3yieMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas Gopmyna. BaJeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHass aromMHas Macca. OTHOCUTENbHAsT MOJIEKYJsipHass Macca. MaccoBas 1071
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

dusznueckue U XUMHYECKHE SBJICHUS. XUMUUYECKas PEakius ¥ e€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiaccupukamus XAMUYSCKUX peakmuid (COeTUHCHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

XUMUYECKUI HKCHEPUMEHT: 3HAKOMCTBO C XHMMMUYECKOM TIOCylOH, C mpaBwiaMud paboOThl B
naboparopur W mnpuéMaMu OOpalieHuss ¢ JaOOpaTOPHBIM OO0OpPYIOBAHMEM; W3yYECHHUE U OIHCAHHUE
(U3UYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB; HAOMIOJeHUE (PU3NUecKuX (IUIaBIICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHKUE caxapa B CTYIKE, KUTMIEHUE W KOHJIEHCAIIUS BOJIbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SBJICHUM, HAOIIOCHUE U OMMCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuil (pas3sioKeHHE caxapa, B3aUMOJIEHCTBHE CEPHOMN KUCIIOTHI C
XJopuaoM Oapusi, pasznoxkenue runpokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJICHCTBHE JKeJle3a C PAaCTBOPOM
comu wmenu(ll)); wm3ydenwme cmocoOOB pa3zaeneHuss cMeced (C TMOMOIIBI0 MarHuTa, (UIBTPOBAHHE,
BBITTAPHUBAHHE,

TUCTHJUIALMS, XpoMarorpadus), MPOBEICHHE OYHCTKHA TOBAPEHHOW COJIM; HAOMIO/IEHWEe W OINHCAHHE
pe3ynbTaTOB TPOBEACHHS OTBITA, WUTFOCTPUPYIOMIETO 3aKOH COXpPAaHEHWsS MacChl, CO3JIaHHE MOJeei
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u npoctoe BeniecTtBo. Haxoxaenue
KHUCTIOpO/ia B Mpupoje, pusnueckue U XUMHYecKue cBoicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciaopoaa. CrocoObl MOTydeHUs: KUCIOPOAa B JIaOOPaTOPHH U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoia B
npupojae. O30H — aIoTporHas Mou(pUKaLKs KUCIOPO/a.

TenoBoit 3pdexT xuMuyeckoil peaknu, TEPMOXUMHUUECKUE YpaBHEHHS, 3K30- U SHAOTEPMUYECKHE
peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHUE BO3/yXa, YCHIIEHHE MapHUKOBOTO 3(ddekra, pazpyiieHue
030HOBOTO CJIOSI.

Bonopon — »snemeHT M mpocTtoe BemiecTBo. HaxoxaeHue Bogopona B mpupoie, (QpU3NYecKhe H
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonyyeHus. KucinoTsl u conu.

KomnuecTBo BemectBa. Mosb. Monsipaas macca. 3akoH ABoraapo. MossipHbIil 00bEM Ta30B. Pacuérsl
10 XUMHYECKUM yPaBHEHHUSIM.

®usnueckue cpoiicTBa Boabl. Bona xak pactBopurens. PactBopsl. HacklllleHHbIE U HEHACHIILIEHHbIE
pactBOopbl. PacTBOpuMOCTh BeliecTB B Bojie.MaccoBas J0Ji1 BELIECTBA B pacTBOpe. XMMUUYECKHE CBOWCTBA
BoJibl. OcHoBaHus. Poib pacTBOpOB B MHpUpOJE M B JKU3HM uejoBeka. KpyroBopoT BoOjAbI B INpHUPOJIE.
3arpsi3HeHUE NPUPOAHBIX BOJA. OXpaHa U OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus  HEOpPraHMYEeCKMX  COEIUHEHHIA. Oxcunpl.  Knaccudukamuss ~ OKCHAOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, aM(poTepHbIe) U HecosneoOpasyrome. HomeHknarypa okcuaoB
(MexyHapoHas M TpuBUaibHasH). Du3ndeckue U XUMUUYECKUe CBOICTBa OKcHIO0B. [lomyueHne oKCuIoB.

OcHoBanus. Knaccudukanus ocHoBaHMil: MIETOYM M HEPAaCTBOPUMBIE OCHOBaHMs. HomeHknarypa
OCHOBaHUH (MEXIyHapoHas U TpuBHANbHAs). DU3nUecKre U XUMHYECKUe CBOMCTBa ocHOBaHui. [lomydenue
OCHOBAHMM.

Kucnotel. Knaccuduxanus kucnot. HomeHknarypa kucinot (MeXIyHapoaHas U TpUBHUATIbHAS).

dusnyeckue M XMMHUYECKHE CBOMCTBA KUCHOT. Psn aktuBHOCTM MertaiioB H. H. bekerosa.
ITony4enue KucioT.

Comu. Homenknatypa coneli (MeXIyHapogHas W TpUBHalbHas). DuU3MUecKue W XUMHYECKUE
cBoiicTBa conel. [lonyyenue cosen.

I'eneTnueckast CBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

XUMUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE OIPEeJICHUE COJAEpkKaHUsA KHUCIOpPOJa B BO3JYXE;
MoJIyueHue, coOMpaHue, paclo3HaBaHHE W HM3y4eHHE CBOWCTB KUCIOPOJa; HAONIOIEHUE B3aUMOACHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUSI BO3HUKHOBEHMSI M MPEKpAIlEHUs ropeHus (mokapa); O3HAKOMJIEHUE C



o0pa3iaMu OKCHIOB M ONHMCAaHUE WX CBOMCTB; MONyueHHE, COOMpaHue, paclio3HaBaHNUE M U3yYCHHUE CBOWMCTB
BoJlopofa (ropeHue); B3aumojelcTBue Bojopona ¢ okcupom wmeau(ll) (Bo3MOkXHO ucCHoJIb30BaHUE
BUJICOMATEpHAIIOB); HAOIIOAEHNE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOJIb; MCCIEIOBaHHE OCOOEHHOCTEH
pacTBOpEHHUsT BELIECTB C PAa3IMYHOM PACTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHOMN
MacCOBOW J10JIeM pacTBOPEHHOTO BEIECTBA; B3aMMOJICHCTBHE BOJABI C METAJIaMU (HATPUEM U KaJIbIILEM)
(BO3MOKHO MCIIOJIb30BAaHME BMJIEOMATEPUAIIOB); ONPEACIECHUE PACTBOPOB KUCJIOT U ILEJIOYEH C IOMOIIBIO
WH/IMKATOPOB; HCCIEIOBaHWE OOpPa3llOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAONIOJICHHE
U3MEHEHUs1 OKPaCKM HMHIUKATOPOB B pacTBOpax KHUCIOT M IIEIOYEH; U3Y4YCHHE B3aMMOJECHCTBHS OKCHIA
meau(ll) ¢ pacTBopoMm cepHOM KHCIIOTBI, KHUCIOT C METaUIaMM, peakuud HeHTpanus3aluu; [OoIy4eHue
HEpPAaCTBOPUMBIX OCHOBAHMH, BBITECHEHME OJHOIO MeETajla JAPYTMM H3 pacTBOpa COJIM; PELICHHE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe«BaxHennme Ki1acchl HEOPraHM4eCKUX COCAUHEHUIN.

Ilepuoanyecknit 3akoH u Ilepuogmyeckass cucremMa xuMudeckux »3jaementos /I, M.

MenneneeBa. Ctpoenne aToMoB. XumMuueckas cBsizb. OKHCJIAMTEJIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[lepBbie MONBITKY KJIACCU(PUKALUU XUMUYECKUX IEMEHTOB. [[oHATHE O TPYIIaxX CXOJHBIX AJIEMEHTOB
(1Ie7I0YHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTbI, KOTOpble 00pa3yroT
am(oTepHbIE OKCUIBI U THIPOKCU/IBI.

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumMudeckux anemeHToB 1. M. Menneneesa.

Kopotkonepuoanast u anmuHHonepuoHas Gopmsl [lepuoanyeckoil cucteMbl XUMUYECKUX AJIEMEHTOB
J.1. Menneneesa. llepuoael u rpynmnsl. @U3MYECKU CMBICH MOPSAAKOBOIO HOMEpa, HOMEPOB IEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sjiep. M3otonbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI049eK
aToMOB nepBbIX 20 xumudeckux emeHToB llepnonnueckon cucremsl /. 1. MenaeneeBa. Xapakrepuctuka
XUMHUYECKOTO 3JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauueckoii cucrteme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XUMHYECKHX D3JEMEHTOB, METAUINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpynnaM M nepuojaaM. 3HaueHue I[lepuonnueckoro 3akona u Ileproanyeckon
CUCTEMBl XMMHWYECKUX JJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. J[. 1. MengeneeB — yd€HbId U
TPaXIAHWH.

Xumnueckass cBs3b. KoBasleHTHas (MOJIApHAs M HENOJSpHAs) CBA3b. OJIEKTPOOTPHULIATENBHOCTh
XMMHYECKUX 3JI€MEHTOB. VIOHHas CBA3b.

Crenenp oxucneHusa. OKUCIMTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl oxucineHus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIEPUMEHT: U3yueHHe 00pa3loB BELIECTB METAINIOB M HEMETAIJIOB; B3aUMOJCHCTBHE
TUAPOKCUA LIMHKA C PacTBOpaMH KHCIOT U ILNEN0YEH; IPOBEACHUE OIBITOB, WIIOCTPUPYIOUIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHNE, peaKK Pa3JIOKEHHsI, COSTUHEHUS).

Me:knpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBA3CH IPU M3YYCHUMM XMMHHM B 8 KIIACCE OCYILECTBISETCS 4epes
HCIOJb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATUH, TaK W MOHITUH, SBJSIOIUXCS CUCTEMHBIMU
JUI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIMKIIA.

OO1u1re ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAy4YHbIN (DaKT, TMIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanys, MNEepUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJICIIMPOBaHUE, HW3MEPEHHUE, MOJIelb,
SIBJICHHUE.

@dusznka: marepus, aToOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJUOAKTHUBHOCTD,
MOJIEKYyJ1a, 3JIEKTPUUYECKUI 3aps], BeELIeCTBO, Telo, O00bEM, arperarHoe COCTOSIHME BeIecTBa, Tas,
¢u3nyeckre BeJIMYMHBI, €AMHULBI U3MEPEHUs], KOCMOC, IIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpaIbl, TOPHBIE OPOIBI, M0JIE3HBIE HCKOTIAEMBbI€E, TOTIIMBO,
BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATHI

W3yuenne xumuu B 8 Kiacce HaNpaBlIE€HO Ha JIOCTH)KEHHE OOYyJaroIUMHCS JIMYHOCTHBIX,
MeTanpeIMEeTHbIX U MPEJAMETHBIX PE3Yy/IbTaTOB OCBOECHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHMS NMPOrpaMMBbl OCHOBHOTO OOIIero oOpa3oBaHUs IOCTHIalOTCS B
Xo7e 00yuyeHHs] XUMHUH B eIMHCTBE y4eOHOM M BOCIMTATENbHON JesaTenbHOCTH OpraHu3aiuy B COOTBETCTBUU
C TPAAULIMOHHBIMHU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU
B 00I11€CTBE MpaBWJIaMU U HOPMaMHM MOBEJICHHSI U CIIOCOOCTBYIOT MPOLieccaM CaMOIO3HAHUS, CAMOPA3BUTHUS U
COLIMANIM3ALUHU 00YUYaIOIINXCS.

JIMYHOCTHBIE Pe3yabTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:



ITaTpHOTHYECKOr0 BOCTIMTAHUSA

1) LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAaydyHOMY HAaclE€JuIo,
MOHMMAaHUS 3HAYEHUS XMMHUYECKOH HAyKd B JKM3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh
JOCTOBEpHOH MH(pOpMaIMEl 0 TEPeOBBIX JTOCTIKCHUSX M OTKPHITHSIX MHPOBOW M OTEYECTBEHHOW XWMUU,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOiiCcTBE MHpa 1 00IIeCTBa;

I'paxnanckoro BocnuTanus

2) HpeincTaBIEHMUSI O COLMAIBHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOILEHUN B KOJUIEKTUBE,
KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeJ0BATEIbCKOM, TBOPUECKON U
JPYTrUX BUAAX JESATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESATENHOCTH IPU BbINOJHEHUU
y4eOHBIX, TIO3HABATENBHBIX 33124, BHIIOJTHEHUH XUMHUECKUX IKCTIEPUMEHTOB, CO3JaHUN YYEOHBIX MPOEKTOB,
CTPEMJICHHS K B3aUMOIIOHMMAaHHUIO M B3aMMOIIOMOIIH B IIPOLIECCE 3TOM yuyeOHOU AESITeIbHOCTH; TOTOBHOCTH
OILICHMBATh CBOE IOBEJIECHUE U MOCTYNKH CBOMX TOBApHIIEH C MO3ULMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHMSI ITOCIIEACTBUH IIOCTYIIKOB;

IleHHOCTH HAYYHOI'O O3HAHMS

3) MHPOBO33PEHUYECKUX TMPEACTABICHUII O BEIIECTBE U XUMHYECKON peaklMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U COCTABIISIFOIIMX OCHOBY JUIsl MOHMMAaHUS CYIIHOCTU Hay4dyHOU
KapTUHBl MHpa; MPEJCTaBICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOIbI, B3aHUMOCBS3SIX
YeJI0BEKa C MPUPOTHON cpesioil, O posii XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeJIbHBIX MOTHUBOB, HAIIPABJIEHHBIX Ha MOJY4YE€HHUE HOBBIX 3HAHUH M0 XMMHH, HEOOXOAUMBIX JUIS
00BsicHEeHUS HaOII0AaEMBbIX ITPOLIECCOB U SIBICHUH;

5) mno3HaBaTeNbHOM, WH(GOPMALMOHHOW M YHUTATEIbCKOM KYyIbTYphl, B TOM 4HCIE HaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ yueOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEPATypOH, NOCTYINHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

6) wHTEpeca K OOYyYEHHIO U TIO3HAHUIO, JIOOO3HATEIHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000Opa3oBaHUIO, TIPOCKTHOM ©  HMCCIIEIOBATEIbCKOM  JEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

®opMHPOBaHMSA KYJIbTYPHI 310POBbs

7) 0CO3HAaHUSI IEHHOCTHU U3HU, OTBETCTBEHHOTO0 OTHOLIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 370POBbII
o0pa3 JKM3HHM, OCO3HAaHHUS TOCIEACTBUM M HENPUITHUS BPEAHBIX MPUBBIYEK (YIMOTPEOIEHHS aIKOTOJIS,
HapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COONIOJCHUS] TIpaBUiI O€30MacHOCTH TIpU  OOpamieHun ¢
XMMHYECKUMH BEIIECTBAMU B OBITY U peaibHON KU3HHU;

TpynoBoro BocnuTaHus

8) mHTepeca K NPaKTHUYECKOMY H3Y4YEHUIO Mpodeccuil U Tpyda pa3IudyHOro poja, YBaKEHHE K TPYAY
upe3ynbTaTaM TPYAOBOM AESITENBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHUs IPEIMETHBIX 3HAHHMM IO
XMUMHH, OCO3HAHHOTO BbIOOpa WMHIUBUIAYAJIHONM TPAaeKTOPUHM MPOJOJDKEHUS 00pa3oBaHusA C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIMOCOOHOCTU K XMMHUH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIEeUIHOM
podeccHOHAIbHON /IeATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTh aJalTUPOBATHCSA B
npodeccruoHalIbHOM cpeie;

JKO0JOrH4eCKOr0 BOCIIUTAHUS

9) sKoNOTrUYecKH 1eaecooOpa3HOro OTHOIICHHs K MPUPOJIe KaK MCTOYHMKY JKU3HHM Ha 3emiie, OCHOBe e&
CYIIECTBOBaHMS, IOHUMAaHHS I[IEHHOCTH 3J0pPOBOro U 0e30macHoro o0pas3a >KHU3HHM, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U IMCUXHUYECKOMY 3/I0POBbIO, OCO3HAHUS [IEHHOCTU COOIIIOICHUS
mpaBu 6€30MaCHOTO MOBEIEHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CHUTYalUsIX, YTPOKAIOLIUX 3I0POBBIO
M JKU3HMU JIIOJICH;

10) cnocoGHOCTH NMPUMEHATH 3HAHUS, MOJIydaeMble IPYU U3YYEeHUH XUMUHM, JUIS pelleHus 3a/1a4, CBs3aHHBIX
C OKpyXarlled NPHUPOJHON CpENOil, TOBBILIEHNUS YPOBHS JKOJOTHYECKOM KYyJIbTYpbl, OCO3HaHUSA
rI00aIBHOTO XapakTepa 3KOJIOTHYECKUX MPOOIIeM U MyTel UX PEIICHUs TOCPEACTBOM METOI0B XiuMum; 11)
9KOJIOTMYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJACTBOBATHCSA MM B IIO3HABATEJIbBHOM, KOMMYHMKaTUBHON U
COLIMAIIBHOW IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBbIE Il (POPMUPOBAHUS MUPOBO33PEHUS
oOI1eHayYHble TOHATUS (3aKOH, TEOPHs, PUHIIMIIL, THIIOTE3a, (aKT, CHCTeMa, MPOIIECC, IKCIEPUMEHT U Jp.),
KOTOpPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeAMEeTax M MO3BOJSIOT Ha OCHOBE 3HAHHWH M3
3TUX TpeAMETOB (OPMHUPOBATH IPEJCTABICHHE O IEIOCTHOW HAyYHOM KapTWHE MHUpa, U YHHBEpCalbHbIE
yueOHble JAeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHUKATHBHBIC, PErYISATHUBHBIE), KOTOpble OO€CHEeYUBAIOT
¢dopMUpOBaHHE TOTOBHOCTH K CaMOCTOATEIBHOMY IIJIJAHUPOBAHHWIO W OCYHIECTBICHHIO  y4eOHOMU
NESITENILHOCTH.



MeranpeaqMeTHble pe3yabTaThl OCBOCHHsT OOpa30BaTENbHOM MPOrpaMMbl MO XHMHU OTPaXKalOT
OBJIJICHUE YHUBEPCATbHBIMU MIO3HABATEILHBIMU JICHCTBUSIMHU, B TOM YHUCIIE:
Ba3oBbIMH J10rHYeCKMMH JeiicTBUSIMHI

1) yMeHueM HCIoIb30BaTh MPUEMBI JTOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU 3HAHUM: PAaCKpHIBATh CMBICI
XMUMUYECKUX TOHATUN (BBIACNATh MX XapaKTepHblE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMHU
MOHATHUSAMH ), UCIIOJIB30BATh MOHATHS JJIs1 OOBSICHEHUS! OTACIBHBIX (PAaKTOB U SBJICHUIN; BEIOUPATh OCHOBAHUS
Y KPUTEPHUH IS KJIacCU(PUKAMN XUMUYECKUX BEIIECTB U XMMHUYECKHX PEAKLUi; YCTaHABINBATH MIPUYMHHO -
CIICZICTBEHHBIEC CBSI3M MEXIY OOBEKTaMH H3y4YCHHsS, CTPOUTH JIOTHUECKHE DPACCYKIEHUS (MHIYKTHBHBIE,
JEAYyKTUBHBIE, 10 aHAJIOTUM); I€IaTh BBIBOJIBI M 3aKIIIOUECHHS;

2) yMEHHMEM INpPUMEHATh B IIpollecce€ MO3HAHMUS MOHATUS (IPEIMETHbIE U  METANpPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENN, HCIIOJIB3YeMbIe B XUMUH, MTPEOOPa30BhIBATh MIUPOKO NMPUMEHSEMBIC B
XMMUU MOJICNIbHBIC TPEICTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI JJIEMEHTa), XUMHUEcKas (Gopmynia u
YpaBHEHHE XUMHUYECKOW pEaKUWUu — TpPH pPEHICHUH Yy4eOHO-TI0O3HABATENBHBIX 33134, C Y4ETOM OTHX
MO/ICJTBHBIX TPEICTABICHUH BBISBIISITh U XapaKTePU30BaTh CYIECTBEHHBIC TPU3HAKHA N3y4aeMbIX 00BEKTOB—
XAMHUYECKUX BEIIECTB W XUMHYECKUX pEaKIWi; BBISIBIATH OONIHME 3aKOHOMEPHOCTH, TPHUYUHHO-
CIIEZICTBEHHBIC CBS3M M TPOTHUBOPEYHS B M3yYaeMBIX MpOIleccaX M SIBICHUSX; MpeIiararb KPUTEPUU JUIs
BBISIBJIICHUS 9THX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA; CAMOCTOSITEIFHO BEIOMPATH CIIOCO0 pemeHus: yaeOHoM
3amauu  (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUsS, BBIOMpaTh Hauboyiee MOIXOMAUINA C y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUER);

Ba3oBbIMH Hccile10BaTeIbCKUMU JIEHCTBUAMHI

3) yMEHHEM HCIOJB30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTAa MO3HAHUS, a TaKkKe B
Ka4ecTBE OCHOBBI JUII ()OPMHPOBAHUS THUTIOTE3BI TI0 MPOBEPKE MPABHIBLHOCTH BBICKA3BIBAEMBIX CYXKIICHHIA,

4) mproOpeTeHue OIbITa N0 TUTAHWPOBAHHIO, OPraHU3aIlluN M MPOBEACHUIO0 YYCHHYECKUX IKCIIEPUMEHTOB!
yYMEHHE HaOIIoIaTh 32 XOJIOM MpPOIecca, CAMOCTOSITEIbHO TIPOTHO3UPOBATEH €0 Pe3yNbTaT, POPMYITUPOBATH
0000IIEHNsT W BBIBOJBI MO pe3ylbTaTaM MPOBEACHHOTO OTBITA, HWCCIEAOBAHMS, COCTaBIATH OTYET O
MIPO/JIeNIaHHOM paboTe;

Paboroii ¢ nndpopmanuei

5) ymeHueM BbIOMpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH MH(POPMALUIO PA3TUYHBIX BHUIIOB U (HOpM
IPEJCTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (HAy4HO-IOMYJSpHAas JHUTEparypa XHUMHUYECKOIO
CoJiepXKaHUs, CIpPaBOUYHBbIE MOcOoOUs, pecypchl MHTepHETa); KPUTMYECKH OLIEHMBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO nH(pOpMaIHIO;

6) yMeHHEeM MpPHUMEHATh pa3IUYHblE METOAbI M 3alpochl HpPHU MOHUCKE U O0TOOpe HHpOpMaLuu U
COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX JJsl BBINOJHEHUS y4yeOHBIX W I03HABATEJbHBIX 33/a4 OIpe
-JIENIEHHOTO TUIA; IpUOOpEeTeHUe OIblTa B OOJIACTU MCIIOJIb30BaHUA MH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJaJeHHE KyIbTYpOHl aKTMBHOIO HCIOJIb30BAHUS DPA3JIUYHBIX IIOUCKOBBIX CHUCTEM;
CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAJbHYI (QOpMY MpeacTaBieHUus HHGOpMaluM U WIIOCTPUPOBATH
pemiaemMble 33Jayd  HECIOXKHBIMM CXEMaMH, JuarpaMMamy, JpyruMud ¢GopMaMu TIpapukd M HUX
KOMOMHALMSAMU;

7) yMEHHMEM HCIOJIb30BaTh U AHAJIM3UPOBATh B Ipoliecce Y4eOHON M MCCIeI0BAaTENbCKONW AEATEIbHOCTH
MHOOpPMALMIO O BIMSHUM HPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34HCTBA M TPAHCIOPTa Ha COCTOSHHE
OKpY>Karollel IpupoaHOI cpeibl;

YHuBepcaaIbHbIMH KOMMYHHKATHBHBIMH /1eHCTBUAMHU

8) ymMeHueM 3ajaBaTh BOINPOCH (B XOJ€ auagora W/WiM AUCKYCCHHU) IO CYILECTBY OOCYXJIaeMOW TeMbl,
¢dopmMynupoBaTh  CBOM  MpPEUIOKEHUS  OTHOCUTEIbHO  BBINOJHEHUS  IPEUIOKEHHOW  3ajauu;

9) mnpuoOpereHue OIbITa MPE3CHTAlMM PE3YJIbTATOB  BBIIOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa
(J1abopaToOpHOTO OIBITa, JTA0OPATOPHOM PabOTHI MO MCCIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH MO3HABATEJIBHOW M HCCIIEI0BATEIbCKOM
JEeATeIbHOCTH MPH PEIIeHNH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unMii (00CyXaeHusi, 0OOMEH MHEHHUSIMH, «MO3TOBbI€ HITYpMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHIA,
oTpeieieHne KPUTEPUEB 10 OLEHKE KauecTBa BHIMOJIHEHHON paboThI U 1p.);

YHuBepcaabHbIMHU PeryJISITABHBIMH /1€ CTBHAMHU

11) ymeHHeM CaMOCTOSITEIBHO OMNpENeNATh LEeIH JeATeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTb M MpPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTb, BbIOMpaTh Haunboliee
ppeKTHUBHBIE CIIOCOObI pelIeHHs] y4eOHBIX M TO3HABaTENIbHBIX 3a]1ad4, CAMOCTOSITENIbHO COCTaBIATH WM
KOPPEKTHPOBATh MPEUIOKEHHBI aITOPUTM JEHCTBUH NpU BBINOJHEHUM 3aJaHUM ¢ y4ETOM MOJIy4eHUs
HOBBIX 3HAHHMH 00 M3yyaeMbIX 0OBEKTaX — BEIIECTBAX M PEAKLUAX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3yibTara 3asBICHHOMN 1eNH;



12) ymeHneM UCNoIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpeaMeTHBIX pe3yabTaToOB MO OCBOCHHIO OOS3aTENLHOTO COJIEPXKAHUS, YCTAaHOBICHHOTO
JTAHHOW MPUMEPHOW pabouell MpoTrpaMMOi, BBIICISIOT: OCBOCHHBIE OOYYAIONIMMUCS HAyJYHBIC 3HAHMS,
YMEHUS U CIIOCOOBI ACHCTBHH, crierudruecKue s NpeaMETHON 00macTu « XUMHSL», BUABI ACATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNU, TPEOOPA30BAHHIO M IPUMEHEHUIO B PA3JIMYHbBIX YUCOHBIX
HOBBIX CUTYaI[UsX.
[IpenmeTHbIe pe3yIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS CICTYIONUX YMEHUI:

1) packpviéams cmblci OCHOBHBIX XUMUYECKUX TOHSATHI: aTOM, MOJICKYJIa, XUMUYECKHIA JIEMEHT, IPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEIIbHAS
aTOMHass W MOJIEKYJsIpHas Macca, KOJHMYECTBO BEILIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBasl J0Jis
XAMHUYECKOTO DJEMEHTAa B COCOUHEHUHU, MOJSPHBIM OOBEM, OKCHZA, KHCIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPUIIATEIHFHOCTD, CTETICHh OKHCIICHHS, XUMHUUYECKasl pPeakius, KiacCU(PUKAIMSA PEaKluid: peaKiuu
COEJIMHEHUS, PEaKIMM Pa3JIOKEHUs, PEeaKIUH 3aMEIIeHMs], peaklud OOMEHa, 5K30- M HHAO0TEPMHUYECKHE
peakiuu; TerIoBoi »(dEKT peakiuu; siapo aTroMa, JIEKTPOHHBIM CIIOH aroMa, aTOMHas OpOUTalb, paanycC
aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAS U HETIOJsIpHasi KOBAJICHTHAs CBsSI3b, HOHHASI CBSI3b, MOH, KATHOH, aHHUOH,
pacTBop, MaccoBast J0JIs BELIECTBA (nponieHTHAS KOHIICHTPAIHs) B pactBope;

2) unnocmpuposams B3aUMOCB3b OCHOBHBIX XHMHUYECKUX MOHIATHH (CM. 1. 1) U IPUMEHSITh 3TH TOHATHSI
MIPU OTIMCAaHUH BEIIECTB U MX MPEBPAIICHUI;

3) ucnonvzosames XAMHUYECKYIO CUMBOJIUKY ISl COCTaBlIeHUsT (GOPMYJT BEIIECTB ¥ YPABHEHUH XUMHUYECCKUX
peaKkumii;

4)  onpedensimb BAJCHTHOCTh aTOMOB O3JICMEHTOB B OWHAPHBIX COCJAMHEHHUSX; CTCNEHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; IPUHAICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIACCy COCTMHEHHH 10
dbopmynam; BHJ XUMHUYECKON CBs3W (KOBaJIGHTHAs HW HWOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

5) packpvisame cmwicn Tlepuogmueckoro 3akona JI. M. MeHaeneeBa: IeMOHCTPHPOBATH MOHUMAaHHE
MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKMX 3JIEMEHTOB OT MX MojoxeHus B Ilepmomnueckoi
CUCTEME; 3aKOHOB COXPAHEHUs MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOTO Y4YEHHS,
3aKOHa ABOTrajpo; OINHUCHIBATh H XapakTepu3oBaTh TaOmuuHyio (opmy I[lepumoanueckoir cucTeMbl
XMUMHMUYECKUX JIEMEHTOB: pa3nyarh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u «mmodoyHas noarpynna (b-
rpynmna)», Majble W OOJIBIINE TIEPHOJbI; COOTHOCUTH OOO3HAYEHHUs, KOTOpPbIE HMMEIOTCS B TaOJHUIIe
«Ilepuognueckas cucrtema xumuueckux 3nemeHToB J[. M. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XUMHUYECKHMX OJJEMEHTOB (COCTaB U 3apal fA1apa, oOIIee YHCIO 3JIEKTPOHOB U

pacnpezeneHue ux 1o AJIEKTPOHHBIM CIIOSIM);
6) knaccupuyuposams XUMHYECKUE SJIEMEHTHI; HEOPTaHMYECKUE BEIISCTBA; XUMHYECCKUE peakiuu (To
4yuclly M COCTaBy  YYacTBYIOUIMX B pPEaKIMM  BEIIECTB, IO  TEIIOBOMY  3(PdexTy);

7)  xapaxkmepuzosamsv (onucvliéamsv) OOLIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB,
MOATBEpK/Iasi OMUCAHUE MPUMEPAMU MOJICKYISPHBIX YPaBHEHHH COOTBETCTBYIOLIUX XUMUYECKUX PEaKIIMIA;

8) nmpocnozupoeamv CBOWCTBA BEHIECTB B 3aBHCUMOCTH OT MX KA4e€CTBEHHOI'O COCTaBa; BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MpeBpaleHu i B pa3IMYHBIX YCIOBUSIX;

9)  6bluuCHAMb OTHOCUTEIBHYIO MOJCKYISPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JeMeHTa 1Mo (opMyle COEIWHEHHUS; MAacCOBYIO JOJIO BEUIECTBA B PacTBOpE; MPOBOIUTH
pacuéTsl 1o ypaBHEHUIO XUMHYECKON peaxuu;

10) npumensimo OCHOBHBIC OTEPAIlMU MBICIUTEIBHON AEATEIPHOCTH — aHAIW3 U CHUHTE3, CPaBHEHHE,
00o0IeHne, cucTeMaTH3aluio, KiIacCU(UKAIUIO, BBISBICHHE NPUUYMHHO-CIEICTBEHHBIX CBs3eH — i
U3Y4YEHHs CBOMCTB BEUIECTB U XUMHUYECKMX pEaKLUUH; €CTECTBEHHO-HAy4YHbIE METOIbl IO3HAHUA —
HabmroieHue, U3MEpEHHUE, MOJIEJTMPOBAHUE, 9KCIIEPUMEHT (peanbHBbIH u MBICJIEHHBIN);

11) cneooséams mpaBUIaM MOJIB30BAHKMS XMMHUYECKOH MOCYH0# M 1TaDOPATOPHBIM 000PYJIOBAHUEM, a TAKKE
IpaBUjaM OOpallleHUs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHSAMM I10 BBINOJHEHHIO J1AOOPAaTOPHBIX
XUMUYECKUX OTBITOB IO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJa M KHUCIOPOJa),
IIPUTOTOBJIEHUIO PAacTBOPOB C ONPEECIEHHON MacCOBOM J0JIEd pacTBOPEHHOIO BEIECTBA; IUIAHUPOBATh U
IIPOBOJUTh XMMHMYECKHE DKCIEPHUMEHTHI IO PACIO3HABAHMIO PACTBOPOB WLIEJIOYEH M KHUCIOT C IOMOIIBIO
MH/IMKATOPOB (JakMyc, (heHOoIPTaTCHH, METUIIOPAHXK U Jp.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HanmeHoBaHMe pa3eioB H TeM KoanyectBo yacos Jara Buabl gesaTe bHOCTH Buasl, hopmsl DJIEeKTPOHHBIE
n/m | IporpaMmsl H3yYeHHus KOHTPOJIS (uudposnie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE 06pasoBaTeNLHbIE
padoTbl padoTbl pecypen
Paznen 1. IlepBoHayajbHbIe XHMHYCCKHE TOHATHS
1.1, | Xumus — Baxnas o06acts 5 0 2 01.09.2022 | PackpbIBaTh CMBICI U3y4aeMbIX IIOHATHI; [TucpMeHHblI https://resh.edu.ru/
€CTeCTBO3HAHMS H NPAKTHYECKOii 17.09.2022 | PackpriBaTh poiib XMMHH B IPUPO/IE U KU3HU YEIOBEKA, €€ CBA3D C APYTHMU KOHTPOJIB; http:/alhimik.ru
AesATEeILHOCTH YeJI0BeKa HayKamu; [IpakTuyeckas https://hij.ru/
Pa3nuyaTh YHCTHIE BEWECTBA K CMECH; OHOPOHBIE M HEOJIHOPOIHBIE CMECH; pabora; http://c-books.narod.ru/
CresioBaTh MpaBUIaM MOJIb30BAHHS XHMHYECKON MOCYI0M U aGopaTOPHBIM Camoo1eHKa ¢ https://1sept.ru/
000pyI0BaHHEM, @ TAKKe MPaBUIAM OOPALICHHS ¢ XHMHYECKHMH BEIIECTBAMH B ucnonb3osanuem«| hitps://iu.ru/video-lessons
COOTBETCTBUHU C MHCTPYKLHMSAMH 10 BBIIOJHEHNIO IPAKTHYECKHUX PaboT; OueHovHOrO
[naHUPOBATH U IPOBOAMTH XUMHUYECKHIT SKCIIEPUMEHT 10 U3YYEHHIO U OMUCAHUIO JIHCTaY;
(u3MYEeCKuX CBOMCTB BEILECTB, CIIOCOOOB pa3/elieHus cMeceil BEleCTB;
Vcnonp30BaTh NP BBINOMHEHHH YUeOHBIX 3aaHH} U B IIpoliecce
HCCIIE/IOBATENBCKOM JIESTENbHOCTH HAYYHO-TIONYIISPHY IO JINTEPaTypy XUMUYECKOTO
COJIEpKaHHUs, CIIPABOYHbBIE MaTepUabl, pecypchl HTepHera;
BricTpauBath pa3BEPHYThIE IMCHMEHHBIE H YCTHBIE OTBETHI C ONOPO Ha
HHOpPMAIHIO U3 yueOHNKA U CIPABOYHBIX MaTEPHAIOB, PAMOTHO HCIIONb30BaTh
M3y4eHHBIH MOHATHUHHBIN anmnapaT Kypca XMMUH;
1.2. | BemecTBa 15 1 0 19.09.2022 | TIpuMeHSTh €CTECTBEHHO-HAYYHbIE METO/Ibl [I03HAHHS (B TOM YHCie HaOII0eHHE, Yerusiii onpoc; | https://resh.edu.ru/
H XHMHYECKHE PeaKIHU 23.11.2022 | mopenupoBaHue, IKCIEPUMEHT) H OCHOBHBIE OTEPALMH MbICIHTENBHO TTuchMeHHbIH’ http:/alhimik.ru
IeSTENbHOCTH (CpaBHEHHE, KIacCH GUKALNS) TSl M3YUCHHS BEIIECTB K XUMHICCKHX | KOHTPOIIb; https://hij.ru/
peakiuii; KourpobHas http://c-books.narod.ru/
PackpbIBaTh CMbICI U3y4aeMbIX TIOHATHH U 3aKOHOB M IIPUMEHATh 3TH MOHATUA IpH | pabora; https://1sept.ru/
ONUCAHUU CBOWCTB BELIECTB 1 X MPEBPALLIEHHUIL; Tectuposanue; | https:/fiu.ru/video-lessons
Pasnuyarh GpU3NYECKUE H XHMHYCCKHE SBICHNUS, OOBACHATD UX CYLIHOCTb € TOYKH JIMKTaHT;

3pEHHs aTOMHO-MOJIEKYIIPHOTO yUCHHS;
OmnpenensaTh NPU3HAKH XHMUUECKUX PEAKIHH, yCIOBUS HX MPOTEKAHHS;

OOBACHATH CyIHOCTh QU3MICCKUX H XUMHYECKHUX SBICHHH C TOUKH 3pCHUS ATOMHO -
MOJIEKYJIAPHOTO YUCHHUS;

KnaccudunupoBaTs XHMHUECKHE PEAKINH (IO YHCITY H COCTaBY PEarupyOIINX U
00pa3yoIMXCs BELECTB);

CoctaBnsaTh GOpMYIIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTU U OTPEACIATH
BAJICHTHOCTH 110 (hOPMYyIaM BELIECTB;

PaccTaBaaTh K03 QUIUEHTH! B ypaBHEHUIX XHMUYCCKIX PEaKIlHii;

BeicTpanBath pa3BEépHyThIC TMCHMEHHBIC H yCTHBIE OTBETHI C OMOPOIl Ha
nHGOPMANHIO U3 yueOHHKA H CIIPABOYHBIX MaTePUANOB, TPAMOTHO HCIOIb30BATh
M3y4YCHHBIN MOHATUIHBIN anmmapaT Kypca XUMHUH;

Hroro mo paszery
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Paznen 2. BaxkHeiiue npeicTaBuTe 1M HEOPTrAaHHYECKHX BeleCTB




2.1. | Bosayx. Kucaopon. Mousitie 06 24.11.2022 | PackpbiBaTh CMbICIT H3y4aeMBbIX IOHSATHIT U IPUMEHSTH 3TH [OHATHS IIpK onucanuu | Yceruslii onpoc; | https://resh.edu.ru/
OKCHAAX 08.12.2022 | cBoiicTB BEWECTB 1 UX PEBPALICHHUI; [TucbMeHHbIi http:/alhimik.ru
XapakTepu3oBaTh (ONMHCHIBATE) COCTAB BO3AYXa, (GH3MUECKHE U XUMUYECKHE KOHTPOJIB; https://hij.ru/
CBOICTBA KHCIIOPO/Ia, CIIOCOObI €ro MONyYeHHs], IPHMEHEHHE 1 3HaYeHuE B npupoye u| [Ipakrudeckas http://c-books.narod.ru/
JKH3HH YeNI0BEKa; pabora; https://1sept.ru/
CpaBHUBATh PEAKL[MY TOPEHUS M MEIEHHOTO OKHCIICHHSL; Tectuposanue; | https://iu.ru/video-lessons
Cobupath mpubOPHI s MIOJTyUYCHHs KHCIOPO/1a (BBITECHEHHEM BOJIBI M BO3/1yXa); CamooreHka ¢ http://www.periodictable.ru/
Pacrio3HaBath ONBITHBIM IyTEM KHCIOPOL; HCII0JI30BAHHEMK
Hcnonb30BaTh XUMUYECKY 0 CHMBOJIMKY JUIsl COCTABJICHUS (JOPMYJI BELLECTB, OueHovHOTO
MOJIEKYJIIPHBIX YPAaBHEHUI XUMUUYECKHX PEAKUUI C y4acTHEM KUCIOPOAa; JIcTan;
OOGBSICHSATB CYLIHOCTh 3KOJIOTHYECKHX [POOIEM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/IyXa;
CrnenoBaTh mpaBunam 0e30IacHO pabOTHI B 1a00PaTOPHH MPH HCIIOIb30BAHHH
XHMHYECKOH MOCY bl i 060PYA0BaHMs, @ TAKXKE PaBUIIaM 00pALIECHHS C TOPIOYUMH
BEI[ECTBAMU B ObITY;
[11aHUPOBATH U OCYLIECTBIATH Ha IPAKTHKE XUMHYECKHE IKCIIEPUMEHTBI,
IPOBO/MTH HAOIIIOCHNS, [Ie]IaTh BHIBO/bI 110 PE3yIbTaTaM SKCIEPH MEHTA;
YuacTBOBaTh B COBMECTHOI paboTe B rpynme;
Vcnonp30BaTh NP BBINOMHEHHH YUeOHBIX 3a1aHUi U B TIpoliecce
MCCIIE/I0BATENbCKOM JIESTENbHOCTH HAYYHO-TIONYIISPHYIO JINTEPaTypy XUMUYECKOr0
COJIepKaHus, CIpaBOYHbIE MaTepHalbl, pecypchl MuTepnera;
BricTpauBath pa3BEPHYThIE IMCHMEHHBIE H YCTHBIE OTBETHI C ONOPO Ha
MH(I)OpMa].[l/l}O U3 y'-le6Hl/lKa u Cl'[paBO‘{Hl:IX MaTeleaﬂOB, FpaMOTHO HCIIOJIb30BAThH
M3YYCHHBIH NOHATUHHBIHA annmapar Kypca XUMUH;
2.2. | Bogopon. 09.12.2022 | PackpbIBaTh CMBICI M3y4aeMbIX HOHATHI M IPUMEHATH 9TH OHATUS pK onucannn | YerHeiit onpoc; | https://resh.edu.ru/
ToHsTHE 0 KHCJIOTAX H COJSAX 28.12.2022 | cBOWCTB BEIIECTB M MX MPEBPALICHHI; [TuchMeHHbII http:/alhimik.ru
XapakTepu30BaTh (OMHCHIBATE) (PU3NUECKUE H XUMHUIECKHE CBOICTBA BOJOPO/IA, KOHTPOJIB; https://hij.ru/
Croco0BI €ro MOTydeHHs, IPUMEHEHHE, [IpakTHyecKas http://c-books.narod.ru/
Cob6upats npuOop A/Is MOMyYEHUs: BOJOPOIA; pabora; https://1sept.ru/
Vcrmonp30BaTh XUMUYECKYIO0 CHMBOJUKY JUIsSI COCTABICHHS (HOPMYJT BEIIECTB, TectupoBanue; https://iu.rufvideo-lessons
MOJICKYJIAPHBIX yPAaBHECHUIT XHMHYECKUX PEAKIHi C y9aCTHEM BOIOPOa; JluKTaHT; http://www.periodictable.ru/
CrnenoBath npaBuiiaMm 0e30MacHON pabOThI B 1a00PATOPUH IPU UCIIONb30BAHUH
XHMHYECKOH MOCY bl i 000py 10BaHHS, @ TAKKE PaBUIaM 0OPAIICHHUs C FOPIOYHMH
BEILECTBAMHU B OBITY;
[naHHPOBATH U OCYIIECTBIAT HA IPAKTHKE XUMHYECKHE IKCIICPUMEHTBI,
[POBOANTH HAOMIOCHNS, ACIaTh BBIBOBI [0 PE3yIbTaTaM IKCIIEPHMCHTA;
VyacTBOBaTh B COBMECTHOI paboTe B rpymie;
2.3. | KoanyecTBeHHbIE OTHOMIEHHS B XHMUH 09.01.2023 | PackpsIBaTh CMBICI U3y4aeMBIX MOHATHII M IPUMEHSTh ITH OHSTHS, @ TAKKE Yerusiit onpoc; | https://resh.edu.ru/
21.01.2023 | u3ydyeHHble 3aKOHbI U TEOPHH Ul PEIIECHHs PACYETHBIX 3a/a4; [TncpMeHHBII http:/alhimik.ru
BBIYnCIATE MOMAPHYIO MacCy BEIIECTB; KOTUIECTBO BEIIECTBA, 00BEM raza, Maccy KOHTPOJIb; https://hij.ru/
BEIIECTBA; TecTtuposanue; http://c-books.narod.ru/

IIpoBOAHTE PacyETHI IO ypaBHEHUAM XHMUUECKUX PeaKIHii: KOINIeCTBa, 00bEMa,
MacChl BEIEeCTBA [0 H3BECTHOMY KOJIHYECTBY, 00bEMY, Macce PeareHToB HiIx
TPOIYKTOB PEaKIHH;

BrlcTpanBaTh pa3BEpHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OLOPOH Ha
UHPOPMANHIO U3 yIeOHNKA H CIPaBOYHBIX MaTePHANIOB, TPAMOTHO HCIIOIb30BATh
M3y4YEeHHBIN MOHATUIHEIN anmapaT Kypca XUMHH;

https://1sept.ru/
https://iu.rufvideo-lessons




2.4. | Bona. PactBopnl. [lonsitue 06 5 0 1
OCHOBAHHSX

23.01.2023
08.02.2023

PackpbIBaTh CMBICH H3YYaeMbIX IIOHATHH U IPUMEHSATH JTU IIOHATHS IIPU ONUCAHHH
CBOWCTB BEILIECTB U UX IIPEBPALLECHUI;

XapakTepH3oBaTh GU3MIECKHE H XHMUIESCKUE CBOHCTBA BOABI, €€ POIIb KaK
PacTBOPHTENS B IPUPOJHBIX IPOIECCaX;

CocTaBisATh ypaBHEHHUSI XUMHYECKUX PEAKIMIl ¢ y4acTHEM BOJBL;

OOBSICHATD CYLIHOCT 9KOJIOIHYECKUX NPOOIEM, CBSI3aHHBIX C 3arPsI3HEHHEM
NPUPOHBIX BOJ, CIIOCOOBI OUMCTKU BOJBI OT IIPHMeceii, MEpBI 10 0XpaHe BOJ OT
3arps3HeHHU;

IInanupoBaTh U OCYLIECTBIATH HA MPAKTHKE XUMHYECKHE YKCIICPUMEHTBI,
NPOBOJUTE HAOMIONEHNS, 1eaTh BEIBOBI 110 PE3yJIbTaTaM dKCICPUMEHTA;
CrnenoBaTh npaBuiaM 0e30IaCHOH pabOTHI B 1a00PaTOPUH PH HCIIOIb30BAHUH
XUMHYECKON MOCY Bl U 000PY10BAHNS;

IIpoBOAUTE BEIYMCIECHHUS C IPHMEHEHHEM MOHATHS «MaccoBas 107 BEIIECTBA B
pacTBope»;

Vcnonb30Bath NpH BBIIOIHEHNH Y4eOHBIX 3aJaHUH U B mpolecce
HCCIIeI0BATENBCKOM ESTEIbHOCTH HayYHO-IOMYJIAPHYO JIUTEPATy Py XUMHUIECKOTO
COJepIKaHNUs, CIPABOYHEIC MaTepHAIbl, pecypchl MiHTepHera;

VYernblii onpoc;
[TucbMeHHbIH
KOHTpOJIb;
[TpakTuueckas
pabora;
TectupoBanue;
JluxranT;

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

2.5. | OcHOBHBIE KJIACCHI HEOPraHHYeCKUX 11 1 1
coeTHHeHH i

09.02.2023
18.03.2023

KnaccuduuupoBaTs u3ydyaemble BEIIECTBA O COCTaBY U CBOMCTBAM;

CoctaBisaTh (POPMYIIBI OKCHIOB, KHCIOT, OCHOBAHUH, CONEil M Ha3bIBATh HX IO
MEXTyHapOJHON HOMEHKIAType;

[IporHo3upoBaTh CBOKMCTBA BELIECTB HA OCHOBE OOIIUX XUMHYECKUX CBOICTB
H3Yy4ECHHBIX KJ'laCCOB/l"pyl'Il'I BCIIECTB, K KOTOPBIM OHHU OTHOCATCH,

CocTaBiATh MOJIEKYIAPHBIC YPABHEHHS PEaKIHH, MIUTIOCTPHPYIOMUX XHMHUECKHE
CBOHCTBA M CIIOCOOBI MOTYUEHHS BEIIECTB H3yYEHHBIX KIaCCOB/TPYII, a TAKKe
MOATBEPKJAIOIIHX TEHETHYECKYIO B3aHMOCBSA3b MEXK Y HUMH.;

IIpou3BOAUTH BHIYHCICHUS 10 YPABHEHUSIM XUMUYECKUX PeaKIHii;

IInanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XHMHUECKHE IKCIIEPHMEHTHI,
NpOBOJUTH HAOMIOAEHNS, 1€TaTh BBIBOBI 110 PE3yIbTAaTaM dKCIIEPUMEHTA;
CrnenoBath npaBuiiaMm 0e30macHO paboThl B 1a00PATOPUH IPU UCTIONb30BAHUI
XUMHYECKOH MOCYBI U 000PY10BAHNS;

Hcnonp30Bath IpH BBIIOTHEHUH Y4eOHBIX 3aJaHUH U B Ipolecce
HCCIIeJ0BATeNbCKOH AeATeNbHOCTH HaYYHO -IIOMYIAPHYIO INTEPATypy XHMUIECKOTO
coJiep:KaHus, CIPaBOYHbIE MaTepUaNbl, pecypchl MHTepHeTa;

BeicTpanBath pa3BEépHyTbIC MMCHMEHHBIC U YCTHBIE OTBETHI C OMOPOI Ha
nHPOPMALHIO U3 yueOHNKA U CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO HCIIONb30BaTh
M3y4YCHHBIN MOHATUIHBIN anmapaT Kypca XUMHH;

YerHbli onpoc;
[TuceMeHHbIH
KOHTPOJIb;
KonrponbHast
paboTa;
ITpakTnueckas
padota;
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
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Paznen 3. llepuoanyeckuii 3akoH u Mepuoauyeckas cucteMa xumMuueckux 3jaementon [I. U. Menpeeesa.

CTpoelme aToMoB. XuMHu4ecKasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuu




3.1. | Mepuoauvecknii 3aKon n
Tepuoauyeckas cHCTEMA XHMHYECKHX
aementoB JI. U. Menaeeena.
Ctpoenne aToma

20.03.2023
19.04.2023

PackpbIBaTh CMBICH EPHOANYECKOrO 3aKOHA,

IToHMMAaTh CyIeCTBOBAHUE EPHOANIECKOIl 3aBHCHMOCTH CBOHCTB XHMHYECKUX
9]IEMEHTOB (M3MEHEHHE PaJyCOB aTOMOB H MJICKTPOOTPHUIIATEILHOCTH) U HX
COCIMHEHUH OT HOJOKEHNUS B IEPUOTHISCKOH CHCTEME U CTPOCHUS aTOMa;
VcraHaBIHBATE CBA3b MK/ HOJI0XKCHHEM dIEMEHTA B IEPHOANYECKON CUCTEME U
CTPOEGHHEM €ro aToMa (COCTaB M 3apsi spa, 00IIee YUCIO0 JIEKTPOHOB U
pacrpe/eeHue UX 110 JIEKTPOHHBIM CIIOSIM);

IIporHo3npoBath XapakTep H3MEHEHHS CBONCTB 2JIEMEHTOB U UX COCIMHEHHUH 110
rpynnam u nepuojam Ilepuoaudeckoii cucTeMsl;

XapakTepu30BaTh XUMHYECKHE DICMEHTBHI IIEPBBIX TPEX MEPUOOB, KATHS, KATbLHS
no ux nosoxeHuto B [lepuognueckoit cucreme /. . Meneneesa;

BoicTpanBaTh pa3BEépHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OLOPOH Ha
HH(OpPMAIHIO U3 yYeOHNKA U CIPAaBOYHBIX MaTEPHATIOB, PAMOTHO HCIIOJIb30BATh
M3yUYEHHBIH TOHATHUHHBIN anmnapar Kypca XUMHUH;

Vcnonb30Bath NpH BBIIOJHEHHH YUeOHBIX 33JaHU Il TEKCTHI y4eOHHUKA, CIIPaBOYHbIC
matepuainsl (Ilepuoanueckyro cucreMy xumuueckux snementos Jl. . Menneneesa,
Ta0JIUIy PACTBOPUMOCTH KUCIOT, OCHOBAHHH U COJIEH B BOJIE, IMEKTPOXUMHYCCKHIA
PAM HaTIPSOKEHUH METaIlNoB);

Vcnonp30BaTh NP BBINOMHEHHH YueOHBIX 3alaHH} U B IIpoliecce
HCCIIE10BATEIbCKON JeATENbHOCTH HAYYHO-TIOMYJIPHY O JUTEPATY Py XMMHYECKOTO
CoJiepKaHus, CIpaBOYHbIE MaTepHabl, pecypchl MnTepHera;

VYernblii onpoc;
[TucbMeHHbII
KOHTPOJIB;
TecTupoBauue;

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. | Xumnueckas cBs3b. OKHCINTEILHO-
BOCCTAHOBHTEJIbHbIE PEAKIHU

20.04.2023
17.05.2023

PackpbiBaTh CMBICT H3y4aeMbIX MOHATHI;

Onpenensats BUJ XUMUYECKON CBA3U B COEJUHEHUH;

Omnpenensath cTeNeHb OKHCICHUS XMMHIECKOT0 dJIeMeHTa 1Mo hopMmylie ero
COC/IHHEHHS;

OnpeaeniaTs 3JIEMEHT (BEIECTBO) — OKHMCIHUTENb U 3IEMEHT (BEIIECTBO) —
BOCCTaHOBHTENb;

OOBACHATB CYIIHOCTH IPOLECCOB OKHCIEHUS H BOCCTAHOBICHHUS;

CocTaBiATh 371EKTPOHHBIH OaaHC ¢ yUETOM 4iCla OTAAHHBIX U IPUHSATHIX
9JIEKTPOHOB;

CocTaBnATh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTEIbHOH PeaKIuy;
Mcnonp30BaTh NpH BBIIOTHEHUH Y4eOHBIX 3JaHUH TEKCTHI yUeOHHKA, CIIPaBOYHbIE
Matepuaisl (IEPUOJHIECKYI0 CHCTEMY XUMUUecKuX nemMenToB J{. . Menneneesa,
TabauIy PaCTBOPUMOCTH KUCIOT, OCHOBAHHH M COJICH B BOAE, FMEKTPOXUMHUYECKUI
PAZ HAaIPSDKGHUH METAIlNoB);

YerHbli onpoc;
[TuceMeHHbIH
KOHTPOJIB;
Konrponbhas
padota;
TecTupoBanue;

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

Hroro mo paszpeny:
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo yacoB Jara Buasl, popmbl
n/n H3yYeHHUsl | KOHTPOJIsI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoTsbI padoThI

1. |IIpenmer xumuu. Posb 1 0 0 01.09 CamooneHka ¢
XMMHWH B KU3HH YEIIOBEKA. UCTIOJIb30BaHUEM
MeTo 1l H3y4YCHUS XUMHUH. «OneHoYHoro

JICTa;

2. | ArperaTtHble COCTOSHHS 1 0 0 06.09 CaMOOIIeHKa C

BEIIIECTB WCTIOJIb30BaHUEM
«O1LeHo4Horo
JTUCTa;

3. |Ilpaktuueckas pabora Ne 1 " |1 0 1 08.09 [TpakTrueckas
[TpaBuna paboTel B pabora;
ab0paTOPUH U IPUEMBI
oOpareHus ¢
1abopaTopHBIM
obopynoBanuem"

4. | Ousnveckue SIBICHUS - 1 0 0 13.09 ITucheMEHHBIH
OCHOBA pa3/ieJIeHHs cMecen KOHTPOJIb;

5. |Ilpakruueckas pabora Ne2 |1 0 1 15.09 [TpakTnueckas
"Paznenenne cmeceit" (Ha pabora;
MIpUMepe OUUCTKU
MIOBapEeHHO con)

6. | ATOMHO-MOJIEKYJISIPHOE 1 0 0 20.09 [TucbMeHHBII
yueHue. XuMHU4ecKue KOHTPOJIb;
AIIEMEHTHI

7. | BerectBa MoJiekyisipaoro u | 1 0 0 22.09 VYcTHbIN onpoc;
HEMOJIEKYIIIPHOTO
ctpoenus. [Ipocteie u
CJIOXHBIE BEIIECTBA

8. | 3HaKM XUMHUYECKUX 1 0 0 27.09 YcTHBIM onpoc;
3JIEMEHTOB

9. | 3Haku XUMHYECKUX 1 0 0 29.09 YcTHBIH ompoc;
3JIEMEHTOB [InceMeHnHbI

KOHTPOJIb;
10. | Xumunueckue popMyIbl 1 0 0 04.10 TectupoBanue;




11. | OtHOCHTETBHAS 06.10 [TucbMeHHBI#H
MOJIEKYJISIpHAs Macca. KOHTPOJIb;
Maccosas noss
XHUMHYECKOTO AJIEMEHTA B
COCIIMHEHUU

12. | BajleHTHOCTH aTOMOB 11.10 [TuceMeHHBII
XUMHYECKUX 3JICMCHTOB KOHTPOJIb;

13. | Cocrasnenune popmyn 13.10  |IIuceMeHHBIH
OMHAPHBIX COCTMHCHHM I10 KOHTPOJIb;
BaJICHTHOCTH.

14. | Xumuueckue peakuu 18.10 TectupoBanue;

15. | Xumuyeckue ypaBHEHHUS 20.10 VYeTHBIN 0IpoC;

16. | Xumudeckue ypaBHCHHS 25.10 [TnceMeHHbII

KOHTPOJIb;

17. | Tunbl XUMUYECKUX PEAKIIHMA 27.10 [TucemeHHBbII

KOHTPOJIb;

18. | Tumbl XUMHYECKUX peaKIuit 08.11 TectupoBanue;

19. | TToBTOpEHME U 0000IICHIE 10.11 TectupoBanue;
pazzaena. [loaroroBka k
KOHTPOJIbHOU padoTe

20. | KontpossHas pabora Ne 1 15.11 KounTpomibHast
0 pazJieny paborTa;
"I[lepBoHayanbHbIC
XUMUYECKUE NOHATUSA"

21. | Bo3nyx u ero cocras 17.11 Camoo1ieHKa ¢

MCII0JIb30BaHHEM
«O1eHo0YHOoro
JTUCTaY;

22. | Kucnopon 2211 YcTHBIHN onpoc;

23. | Ilpaktuueckas pabora Ne 3 " 24.11 [IpakTuueckas
[Tonmy4yeHnue u cobupanue paborta;
KHCTIOPO/1a, U3yYEHUE eTo
CBOMCTB"

24. | Okcuppl 29.11 [TuceMeHHBIH

KOHTPOJIb;

25. | TernoBoii 3¢ dexr 01.12 JlukTaHT;

XMMHMUYECKOHN peaKkmu. JK30-
U DHIOTEPMUYECKUE
peakuuu




26. | Bonopon 06.12 ITuceMeHHBIM
KOHTPOJIb;

27. | Tlpaktuueckas pabora Ne 4 08.12 [TpakTyeckas
"TTonmyyenue u cobupanue pabora;
BOJIopoaa"

28. | KHCIIOTBI, HX COCTaB U 13.12 CaMoOoOI1IeHKa C
KITacCU(pUKAIUS HCIIO0JIb30BaHUEM

«O11eHOYHOTO
JTUCTAY;

29. | CepHast 1 COJISTHAS! KUCIIOTHI, 15.12 | [IuceMeHHBIIH
WX CBOWCTBA U MPUMEHEHHE. KOHTPOJIb;

30. | Conu, ux cocTaB u 20.12 JIukTauT;
Ha3BaHus. PactBopuMoOCTh
COJIEH B BOJIE.

31. | KommdecTBo BemecTBa 2212 [TuceMeHHBIH

KOHTPOJIb;

32. | MonsipHBIit 00beM razoB 09.01 [TuceMeHHBIM

KOHTPOJIb;

33. | PacueTsl M0 XUMHYECKHM 12.01 [TuceMeHHBIH
YpaBHEHHSIM KOHTPOJTb;

34. | PacueTbl M0 XMMUYECKUM 16.01 [TuceMeHHBIH
YpaBHEHHSIM KOHTPOJTb;

35. | Bona. 19.01 [TucbmMeHHBII

KOHTPOJIb;

36. | OcHoBaHus 23.01 YcTHBIN onpoc;

37. | PactBOopbl. MaccoBast 1071l 26.01 ITnceMeHHBIN
PacTBOPEHHOTO BEIIECTBA KOHTPOJIb;

38. | Pemmenue pacueTHbIX 3a/1a4 30.01 IIucbMEHHBII

KOHTPOJIb;
39. | [Ipaktuueckas pabora Ne 5 02.02 [TpakTnueckas
"[IpuroroBiieHnE PacTBOPOB paborta;
C OIpEACIEHHON MAacCOBOM
JI0JIEW paCTBOPEHHOTO
BelecTna"
40. | Okcupl, UX KiIaccHUKAIUs 06.02 CaMmooI11eHKa ¢

1 XUMHYECKHE CBOMCTBA

UCIOJIL30BaHNE
M«OILEHOYHOTO
JINCTa;




41. | OcHoBanus, X 09.02 ITrceMeHHBII
KJaccu(uKanus u KOHTpOJIb;
XUMHUYECKUE CBOMCTBA

42. | XuMuueckue CBOUCTBA 13.02 TectupoBanue;
OCHOBAHMI

43. | KucnoTsl, ux 16.02 [InceMeHHBIN
KaccuuKanus. KOHTPOJTb;

44. | XuMudecKue CBOMCTBA 20.02 [TucbmenHbII
KHCJIOT KOHTPOJIb;

45. | Conu, ux Kmaccu(puKaus u 27.02 [T1ucbMEHHBIN
XHUMHYECKUE CBOMCTBA KOHTPOJIb;

46. | Conm, ux knaccuuKanys u 02.03 | YcTHBIH ompoc;
XUMHUYECKUE CBOMCTBA [TnceMeHHbII

KOHTPOJIb;

47. | Tenetnueckas CBSI3b MKy 06.03 IIncemeHnHBbII
KJIacCCaMH HEOPTaHUIECKUX KOHTPOJIb;
COEIMHEHU I

48. | IIpaktuueckas pabora Ne 6 09.03 [TpaxkTrueckas
Pemenue paborTa;
SKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme "OCHOBHBIE KJIACChI
HEOPraHUYECKUX
coequHeHun"

49. | IToBTopenue u 0600IIEHHE 13.03 YcTHBIN onpoc;
pazaena. [loaroroBka k I[TuceMeHHbBIH
KOHTpPOJIbHOHU padoTe KOHTPOJIb;

50. | Konrposnbnas pabora Ne 2 16.03 KounrposbHas
1o pazgeny "Baxueiiue pabora;
MIPEICTaBUTENN
HEOpraHWYeCKuX BeliecTn"

51. | EcrecTBeHHBIE CEMECTBA 20.03 YcTHBIN onpoc;
XUMHYECKUX DJIEMEHTOB.

AMQOTEpHOCTS.

52. | OTKpbITHE MIEPHOAUUECKOTO 23.03 YCTHBIN 01poc;
3akoHa [[.M1.MenneneeBa

53. | CtpoeHue 3IIeKTPOHHBIX 03.04 | YcTHBIN ompoc;
o0oJouex

54. | [lepuoauueckas cucTemMa 06.04 [TuceMeHHBIH
XUMHYECKUX JIEMEHTOB KOHTPOJIb;

J.1.MeHnpeneeBa




95. | XapakrepucTuka snementa |1 0 0 10.04 | ITucbMeHHBIN
1o nonoxenuto B [IICXD KOHTpOJIb;
JA.N.Menneneena

56. | Xapakrepuctuka snementa |1 0 0 13.04 | TectupoBaHue;
1o nonoxenuto B [IICXD
JA.N.Menneneena

57. | Bnauenue nepuoauueckoro |1 0 0 17.04 | YcrHBI# omIpoc;
3akoHa u [1CXD
JA.N.Menneneena

58. | Monnas xumuyeckast cBsi3b | 1 0 0 20.04 | VcTHBIM ompoc;

[TucemeHHbIH
KOHTPOJIb;

59. | KoBanentnas xumuueckas | 1 0 0 24.04 YCTHBINH 0TIpOC;
CBSI3b

60. | KoBanenrtHas HenossipHas u | 1 0 0 27.04 | YcrHBI onpoc;
MOJISIPHAA XUMAYECKAS CBS3b [TuceMeHHbII

KOHTPOJIb;

61. | CteneHb OKUCTIECHUS 1 0 0 04.05 YcTHBIH onpoc;

62. | OkucnuTeaLHO- 1 0 0 11.05 ITuceMEHHBIH
BOCCTaHOBUTEJIbHbBIE KOHTPOJIb;
peakiuu

63. | OKHCITUTETBHO- 1 0 0 15.05 [TucemeHHBII
BOCCTaHOBUTEJIbLHbBIC KOHTPOJIb;
peaxkuuu

64. | [loBropenue u 0600menne |1 0 0 18.05 VeTHBIH onpoc;
pazzaena. [loaroroBka k I[TuceMeHHbIH
KOHTpPOJIbHOHN padoTe KOHTPOJIb;

65. | Kontposbhas pabora Ne 3 1 1 0 22.05 KonTpombHas
0 pazieny paboTa;
"I[leprioruecKuii 3aKOH.

[ICXD I.1. Menneneena.
CrpoeHue aToMOB.
Xumnueckas cBs3b. OBP"

66. | Pe3eps 1 0 0 25.05 YcTHbI onpoc;

67. | Pe3eps 1 0 0 29.05 YcTHbI onpoc;

68. | Pe3epn 1 0 0 01.06 VYcTHBIl onpoc;
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/Pymutuc I'.E., ®enpaman O.I'., AkunonepHoe obmiectBo «M3aarensctBo «IIpocBemnienuey;,
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos,

C. A. Cnagkos).

2. Metoaudeckoe nocobue. 8 kiacce (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, 1. B. Akcénosa).

3. Ilporpamma kypca xumun 1t 8—9 kiaccoB o01eo0pazoBaTesbHbIX yupexaeHui (aBropst O. C.
I'abpuensu, C. A. Cnaakos).

4. Pabouas tetpanb. 8 kiacc (aBtopsl O. C. 'abpuensin, C. A. Cnagkos).

5. Tetpaap uist 1TaOOPaTOPHBIX OMBITOB U MpakTUyeckux padoT. § kinacce (aBTopsl O. C. I'abpuensy, 1. B.
Axcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3ajadax u ynpaxaeHusx. 8 kimacc (atopsl O. C. 'abpuensn, U. B. Tpuryouak).
7. DnexkTpoHHas popMa yyeOHHKa.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Poccwiickas anektponHas mkodia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypuan «Xumus u xusub»io - https://hij.ru/

4. TlombopHa nuTepaTypsl o xumuwio - http://c-books.narod.ru/

5. Kypnan " 1 centsiops" - https://1sept.ru/

6. Mudoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTei 0 XUMHYECKHX JIeMEHTaX, WJUTFOCTPUPOBAHHBIA OTTMCAHUEM DKCIIEPUMEHTOB. -
http://www.periodictable.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

Komnexunn

1 OcHOBHBIE BH/IbI TIPOMBIIIIIEHHOTO ChIpbs. YacTs 1 2

2 OCHOBHBIE BU/IbI IPOMBIIJIEHHOTO ChIpbsl. YacTs 2 2

3 Meramibi 2

4 Amomunani 1

5 Crexiio 1 u3enus u3 crexia 1

6 Tormuso 1

7 HedTb 1 ipoaykThl €€ nepepadboTku 1

8 Imactmaccer 1

9 Kayuyk 1 poayKThI ero nepepadboTku 1

10 lkana TBépaoctu 1

11 Habop XxuMu4ecKkux 35eMeHToB 1

Mopenn

Habops! myist MoaenupoBanus

1 Habop TpadaperoB Mmozenei aToMoB 1

2 HabGop s MoenupoBaHUsl SJICKTPOHHOTO CTPOSHHSI aTOMOB |
3 Habop ans MoAeTMpOBaHUS MOJIEKYJT HEOPTaHUUECKUX COeTUHEHUH |
4 HabGop /1t MOJETMPOBAHUS MOJIEKYJI OPTAaHHMYECKUX COSIMHEHUH |
5 Habop mMopeneit aToMOB sl COCTABIICHHSI MOJIENICH MOJIEKYIT Jab0paTOpHBIN 1
Mogens "Kpucraiuueckast pemerka” 1eMOHCTpaliOHHAs

1 JIén 1

2 Yraekucineli ras 1

3 Oynnepen 1

4 Anmas 1

5 I'padur 1

6 Okcupg kpeMuus 1

7 Menp 1

8 Marnuii 1

9 Kemneso 1

10 Kamennas couib 1

11 Monens crpoenue aroma 1

Tabnuuesr Hauana xumun (apt. 5-8671-018)

1 XuMuueckue 3HaKd U aTOMHBIE MAaCChl BAKHEHIIINX 3JIEMEHTOB
2 PacnipocTpaHEHHOCTh XUMUYECKUX 3JIEMEHTOB

3 ®opMbI CylIECTBOBAHUSI XUMUYECKUX DJIEMEHTOB

4 BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOECHHUS

5 CTpyKkTypa U3MEHEHHUSI BEIIECTB

6 Crioco0bl pazaeneHus cMeceit

7 XuMHU4ecKue 3HaKu U GOpPMYIIbI

8 CocraBnenue GpopMyll IO BaJICHTHOCTH

9 Monb - eIMHUIIA KOJIMYECTBA BEILIECTBA

10 ®usznveckue BETUYUHBI BBIPAKEHUS MOPLUMA BEllleCTBa

11 Ilpu3Haku U ycnoBUs MPOBEACHUS XUMUYECKUX PEAKIUI



12 Tumbl XUMHUYECKUX peaKLIni

13 Bo3nyx. Kucnopoa. I'openue

14 CtpoeHue miameHu

15 CocraBnenue Gpopmyi comneit

16 I'enernyeckas cBsI3b KJIACCOB HEOPraHMYECKUX BELIECTB
17 Bonmopon

18 Xumudeckue peakiuu

OcHoBbI xMMHYCCKHX 3HaHUH(apT. 5-8707-006)

19 Ilepuoauueckas cucrtema xuMudeckux ieMenToB J[.M.Menneneena
20 Tabnuua pacTBOPUMOCTH BEIIECTB B BOJE

21 IlpaBuiia noBeeHUsI B KAOMHETE XUMUU

22 3Haku

23 TexHuKka 6€3011aCHOCTH MPOBEJEHUS OIIBITOB

24 Texnuka 0€30MaCHOCTHU MPHU pabOTE C razaMu

8 - 9 xmaccwr (apt. 5-8478-020) 25 BaneHTHOCTB

26 OTHOCUTENbHAS AaTOMHAs U MOJIEKYJISIpHAs MacChl

27 CtpoeHue atoma. U30TOTbI

28 Obpa3oBaHKe KOBAJICHTHOW U MOHHOM XUMUUYECKON CBS3U
29 DneKTpOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB
30 OKUCIHUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

31 Turbl KPUCTAIUIMYECKHUX PEIIETOK

32 Peakiuu oOMeHa B BOJIHBIX pacTBOpax

33 BaxkHeillne KUCIOThI U UX COJIA

34 Knaccudukanus OKCHI0B

35 Knaccudukanus oCHOBaHHMA

36 Knaccudukanus Kuciot

37 'eHeTn4eckas CBSI3b BAXKHEUILINX KJIACCOB HEOPraHUYECKUX BEIIECTB
38 Okpacka MHIMKATOPOB B Pa3IMYHbBIX Cpeaax

39 DnekTpoauTHYEcKas JUCCOLMAIMs

40 3aBUCUMOCTH CKOPOCTH pEaKIUU OT Pa3InYHBIX (PAKTOPOB
41 Tunbel XUMUYECKUX pEaKIUi

42 Ob6paTuMble peaKuu

43 Bo3zayx. Kucnopon. I'openue

44 CreneHb OKUCIEHUS

Heopranuueckas xumus(apt. 5-8701-009)

45 Homenknarypa coJieit

46 Kpucraisl

47 Xumudeckas CBSI3b

48 BaneHTHOCTb

49 Mojenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

50 buHapHbIe COeTMHEHUS

51 Crpoenue atoma

52 DnekTpoHHast OpOUTAIIb

53 CreneHb OKUCIEHUS

PacTtBOpBI.

DnekrpoiauTHueckas auccoruanus(apt. 5-8687-013)



54 JTucniepCHbIE CUCTEMBbI

55 CaoiicTBa BOAbBI

56 KpuBsie pacTBOPUMOCTH BEIIECTB

57 CriocoObl BEIpaKEHUS KOJMUECTBEHHOTO COCTAaBa PaCTBOPOB
58 DneKTpoauThI THapaTalus HOHOB

59 PactBopeHue BeUIecTB ¢ HOHHOM CBSI3BIO B BOJIE
60 PacTBOpeHue BellecTB ¢ KOBAJIEHTHOM MOJISIPHON CBsI3bI0 61
KuciotHo-0CHOBHBIE peakuuu

62 Peakuuu HOHHOTO oOMeHa

63 'maponus coneit

64 Nonutel

65 Cpena BOIHBIX PaCTBOPOB

Howmenknarypa 121 bunapHble coeqMHEHUS

66 Homenkmarypa coneit

67 HoMeHk1atypa opraHuueckiux CoeMHEHUN

68 IlpenenbHbIE YTIIEBOAOPOIbI

69 HenpeaenbHble yriaeBOI0POIbI

70 OyHKIIMOHATIBHBIE IPOU3BOIHBIE YIIIEBOJIOPOIOB
Crpoenue BelecTBa

71 Ctpoenue aroma

72 DnexTpoHHas opOoUTaIh

73 Moaenu aTOMOB HEKOTOPBIX AJIEMEHTOB

74 Kpucraisl

75 Xumu4ueckas CBs3b

76 BasleHTHOCTB

77 CrenieHb OKUCIEHUS

OBOPYJIOBAHME JJI51 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
NEMOHCTPALIUN

W3mepurenbHble TpUOOPHI

1. Becobl Texunueckue 10 1000 r ¢ rupsimMu

2. Becol yuennueckue a0 200 r ¢ rupsmu (OHOJIOTHYECKHE)

3. Becwl m1s chimyunx Marepuanos 10 200 r ¢ rupamMu

4. Becsl anexkrponnsie DijitalScale

5. Tepmometp criuptoBoii 10 1000C

6. HabGop apeometpos (20 mT.)

HarpeBarenbHble nprOopsI

7. HarpeBarenb 11 IpoOUPOK ANIEKTPUYECKUN

8. bans nabopatopnas komOunupoBanHas (bJIK)

9. IlnuTka >nexTpudeckas oHoKoH(popouHas "Bacumuca"

10. CrimpToBku 100 mn

11. CrimproBku 200 mn

JleMOHCTpalMOHHbIE

12. KoMIuIeKT nocy/ sl A€MOHCTPAIMOHHBIHN ¢ TPUHAUICKHOCTIMH
13. HaGop no XxuMuu ¢ pe3bOOBbIMU COETMHEHUSMH

14. TTpubop ans nomydeHus: U cOopa ra3oB (JEMOHCTPAMOHHBIN)



15. Habop st anexTponmsa (IeMOHCTPAIIMOHHBIN)

16. Crosiuk noAbEMHO-TIOBOPOTHBIH C 2-M$l INIOCKOCTSIMU

17. Cronuk nogbemusiit 200x200 mm

18. Cronuk nogbemusiit 150x150 mm

19. llItatuB aJiss XUMUYECKUX CTAKAaHOB

20. lIratuB nadoparopusiii xumuaeckuit (LLIIX)

21. CrneunanusupoBaHHble TprOOPLI U anmnaparsl Annapar Kunna

22. Annapat 'opmana

23. IIpubop Asist HIUTFOCTPALMU 3aBUCHIMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU OT YCIOBHMA
24. TIpu6op AJist TIOTydEHHS TATOUIATKAHOB

25. IIpubop /i MILTIOCTpALIMK 3aKOHA COXPaHEHMSI Ta30B

26. [Ipubop my1st onipeieNieHrs COCTaBa BO3ayXa

27. Ilpubop asst OKUCICHUS CIIUPTA HAJT METHBIM KaTalTi3aTOPOM

28. ITpubop 11 n3yueHus ra3oBbIX 3aKOHOB (71a00paTOPHBII)

29. Kononka agcopOrmonnas KA

30. O3onarop

31. IlpuGop Ans NOTydeHHs] paCTBOPUMBIX TBEPABIX BEILIECTB

32. MarauTHas Melajika ¢ MAaHOMETPOM

33. pH-metp

34. Anmapat (yCTaHOBKA)IJIsl JUCTHIUISIIHE BOIbI

35. AIIXP

KommnekTs! 1y 1a60paToOpHBIX OMBITOB U MPAKTUUECKUX 3aHATUHN MO0 XUMHH
36. JIoTok ¢ mocyaoil U MpUHAUICKHOCTAMHU JIJ11 YYEHUUYECKOTO SKCIIEPUMEHTA
37. MukponabopaTopus 10 XUMHH

38. HITXJI Ne 568

39. llItatuB nmadoparopusiii (L11JI6)

40. HaGop 1o 311eKTpoau3y (J1abopaTopHbIi)

41. ITpubop i noTydEHUS TAJTOUTAIKAHOB U CI0XKHBIX 3(DUPOB 1a60paTOPHBII
42. Tpubop myist moaydeHus u cOopa razoB

43. KommtekT npooupok (I1X-14, T1X-16) 10 mr.

44. Jlepxatenb Uit IpOOUPOK
45. llItatuB A nmpoOUpPOK
46. KOMIUIEKT CTEKJISTHHBIX najouek 10 miT.

47. KOMIUIEKT CTEKJISTHHBIX TPyOOUeK

48. KomruiekT mpo6ok

49. Yamku BeIapuBaTEIIbHbBIE

50. JIoxKH 151 COKUTaHUSI BEIIECTB

51. Iunup! TUTEIBHBIE

52. Turmm

53. IlecTuk U cTynKa

54. XuMuueckue cTakaHbl CTEKI. EMK. 50 mi
55. XuMnueckue crakanbl cTeki. éMK. 100 mn
56. XuUMHUECKHE CTaKaHbl CTEKI. EMK. 250 mu
57. BopoHKH CTEKIISTHHBIE JTAOOpAaTOPHBIE

58. 3mepurenbHble HUIAHIPHI

59. MeH3ypku



60. Kon6a mmockotoHHAs
61. BopoHka aenuTelbHas






