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ABOYAS ITPOI'PAMMA 110 XUMHUN JJIA 8 KITACCA.
IlosacHuTeNLHAA 3amMcKa.

Pabouas mporpamma mo XuMHH JJs 00y4aromuxcs 8 KJIaCCOB COCTaBJIEHAa Ha OCHOBe TpeOoBaHMT K
pe3yibTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTelbHONH MpOrpaMmbl OCHOBHOTO 00IIero oOpa3oBaHMs,
npecTaBiIeHHbIX B DenepanibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ YUETOM pacrpeaeaEHHbIX M0 KilaccaM IMpoBepsieMbIX TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHWS U AJIEMEHTOB COJCPIKAHUS,
MPEJICTAaBICHHBIX B Y HUBEPCAIbHOM KOAU(UKATOpe 110 XUMHUH, a TaKke Ha ocHOBe [IpumepHoii mporpamMmbl
BOCTIMTAHHUS OOYYAIOIIUXCS TPU TMOJYy4YEHUU OCHOBHOTO 00mIero obpasoBanus u ¢ yuérom Konrenmmu
npenofaBaHus  yuyeOHOro nmnpeamera «XuUMHS» B 0oOpa3oBaTeNbHBIX —opraHu3auusx Poccuiickoit
Deneparnuy, pealu3yIONMX OCHOBHEIE 001eoOpa3oBaTenbHbie mporpamMMbl (yrB. Pemenuem Komneruu
MunucrepcTBa npocsenierus: Poccuu, mporokos ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJMETA «XUMMUS»

Bkiag yuebHoro npeamera «XuUMHsS» B TOCTH)KEHUE 11€7I€ OCHOBHOIO 00I11ero o0pa3oBaHus 00yCIIOBIIEH
BO MHOI'OM 3HA4Y€HHEM XMMHUYECKOW HAYKU B IO3HAHUM 3aKOHOB IPUPOJIbl, B Pa3BUTHH MPOU3BOAUTEIbHBIX
CHJI O0IIIeCTBA U CO3/IaHUM HOBOU 0a3bl MaTe€pUaIbHOM KyJIbTYpBI.

XuMHs Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK paclpOCTpaHWIa CBOE BIIMSHHE Ha BCE 00JacTU
YeJI0OBEYECKOI0 CYILECTBOBAaHUS, 3ajajla HOBOE BHUJAECHUE MHpA, CTaja HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIBTYpPbl, HEOOXOIMMBIM YCJIOBHEM JXU3HU OOIIECTBA: 3HAHWE XMMHHU CIYXXKHT OCHOBOH st
(opMHpOBaHUS MHPOBO33PEHUS YEIIOBEKA, €ro MPEeICTaBICHU 0 MaTepUaIbHOM €AMHCTBE MUPA; BAXHYIO
pOJIb UrpatoT (GOPMHUPYEMBbIE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPALICHUSAX SHEPTHA U 00 IBOJIOIUH
BEILIECTB B IPHUPOJIC; COBPEMEHHAss XMMMs HalpaBlieHa Ha peIIeHue IN100aJIbHbIX NPoOIeM yCTOMYMBOIO
pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MNUIINEBOM M HKOJIOIMYECKON Oe30macHOCTH,
po0JeM 3IpaBOOXPaHEHMS.

B ycioBusix Bo3pacTrarollero 3Ha4eHWs] XMMUU B JKM3HM OOIIECTBAa CYLIECTBEHHO IOBBICHJIACH POJIb
XMMHUYECKOro oOpa3oBaHMs. B muiaHe coumanu3aluy OHO SBJISIETCS OAHMM M3 YCIOBUH (hOpMUpPOBaHMS
MHTEJJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHHS HEOOXOIUMBI sl MPUOOpETEeHUs OOLIEKYIbTYPHOTO
YPOBHSI, TIO3BOJISIOIIETO YBEPEHHO TPYAUTHCA B COLMYME U OTBETCTBEHHO y4acTBOBaTb B MHOT0OOpa3HOM
XKHU3HU OOIIECTBa, AN OCO3HAHUS BAXXHOCTH PAa3yMHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO M 3/0POBBIO
JIPYTUX, K OKpYXKaroleil IpUpoIHOM cpeze, JUIsl TPaMOTHOIO MOBEACHUS MPU HCIOJIb30BAHUU Pa3IMUHBIX
MaTEpUaIOB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOH IIKOJE SIBJIs€TCS 0a30BBIM 10 OTHOILIEHHUIO K CHUCTEME OOIIEro
XUMHUYEeCcKoro oOpa3oBaHus. [l03TOMy Ha COOTBETCTBYIOILIEM €MY YPOBHE OHO pealu3yeT HpUCYIIHe
o01ieMy XUMHYECKOMY OOpa30BaHUIO KIIIOUEBbIE I[EHHOCTH, KOTOPBIE OTpPa)kalOT TIOCYIapCTBEHHBIE,
OOIIeCTBEHHbIE M WHAMBHUIYyalbHblEe MOTPEOHOCTH. DTUM ONpeenseTcs CYLIHOCTh OOIel crpareruu
00yudeHus1, BOCIIUTAHUS U Pa3BUTHS 00YUarOIIMUXCS CPECTBAMHU YUeOHOT0 npeameTa « XUMUSI».

N3yuenue npeamera: 1) cmocoOCTBYET peanu3aluy BO3MOXKHOCTEH Ul CAMOPA3BUTUS U (POPMHUPOBAHUS
KYJIBTYpPbl JUYHOCTH, €€ oOuiel M (QyHKIMOHAIbHONM IPpaMOTHOCTH; 2) BHOCHT BKJIaJ B (OPMUPOBaHUE
MBIIUICHUSI M TBOPYECKHX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX CaMOCTOSITEIbHON y4deOHOMU
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B MOBCETHEBHOM
KHU3HHU, TaK U B MPO(ECCHOHAIBHON JAEATENbHOCTH; 3) 3HAKOMHT CO CIEeUM(UKON HAYYHOTO MBIIUICHUS,
3aKJ1a/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IVISJIa HAa €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
TanoM B  (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH MOJPOCTKOB; 4) CIIOCOOCTBYET
(GOpMUPOBAHHIO LIEHHOCTHOTO OTHOILIEHUS K €CTeCTBEHHO-HAayYHBIM 3HAHMSIM, K IPHUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Hazpannble HampaBiieHHs B OOYYEHHHM XMUMHHM OOECHEUMBAIOTCS CHEIU(UKON coaepKaHHs IpeaMerTa,
KOTOPBII  SIBJISETCS TMeNarornyeckd aganTHPOBAHHBIM OTpakeHHeM 0a30BOW HayKM XUMHHM Ha
OTPENICIIEHHOM 3Talle €€ Pa3BUTHSA.

Kypc Xx¥MHH OCHOBHOHM MIKOJBI OPUEHTHPOBAH HA OCBOECHHE OOYYAIOIIMMUCS OCHOB HEOPraHUYECKOMH
XUMHH U HEKOTOPBIX MOHATUHN U CBEJIEHUH 00 OTJENbHBIX 00BEKTaX OPraHu4eCKON XUMHH.



Crtpykrypa coaepxaHus mpeaMmeTra copMUpoBaHA Ha OCHOBE CHCTEMHOTO MOJXOJa K €ro M3Yy4eHHIO.
CopnepxaHue CKJIaAbIBAETCSI U3 CUCTEMbI IMOHATHM O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI
NOHATUH O XuMUYeckoi peakuuu. OOe ATH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO TNPUHIUILY
NIOCJIEZI0BATENBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX IPEJCTABICHUIN Pa3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIDHOTO YY€HHs KAaK OCHOBBI BCErO €CTECTBO3HaHMs, ypoBHs Ilepmoamueckoro 3akona J[. U.
MenzeneeBa Kak OCHOBHOIO 3aKOHAa XUMHHM, YYEHHUS O CTPDOCHMHM aTOMa U XHMHMUYECKOH CBS3H,
Ipe/CTaBlICHU 00 AIIEKTPOIUTHYECKON AMCCOLMAllMM BEUIECTB B pacTBOpax. TeopeThyeckue 3HAHUS
paccMaTpUBAOTCS HAa OCHOBE OSMIIMPUYECKH TIOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCIIEI0BATENbHO OT OJHOIO YPOBHS K JIPYrOMY, BBIMOJHAS (PYHKIHMHU OOBSICHEHUS U MPOTHO3HPOBAHUS
CBOICTB, CTPOEHUS U BO3MOYKHOCTEN IPAKTUUECKOIO IIPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BEILECTB.

Takas opraHuzanusi coaepkKaHHUs Kypca CIIOCOOCTBYET MpPEACTABICHUI0 XUMHUYECKOW COCTaBIIAIOIIEH
HAYYHOH KapTHHBI MHpa B JIOTHKE €€ CHUCTeMHOW mpupoisl. Tem caMbiM oOecneunBaeTcss BO3MOXKHOCTD
dbopMupoBaHusa y 00ydaroluXcsi HEHHOCTHOTO OTHOIICHHS] K HAyYHOMY 3HaHHMIO U METOAaM IMO3HAHUS B
Hayke. Ba)kKHO Takke 3aMETUTh, YTO OCBOCHUE COAEPIKAHUSI Kypca IPOUCXOJUT C IPUBJICUEHUEM 3HAHUM U3
paHee U3y4eHHbIX KypcoB: «Okpyxkaromuii Mupy», «buonorus. 5S—7 kiaccel» U «Pusuka. 7 Kiaccy.

HOEJIX U3YYEHUSA YYEBHOI'O NIPEIMETA «XUMMUS»

K HampaBieHHIO MEPBOCTETICHHOW 3HAYMMOCTH TPH pealn3alii 00pa30BaTeIbHBIX (YHKIUIH HpeaMera
«XUMUS» TPaJULUOHHO OTHOCAT (OPMHUPOBAHME 3HAHMM OCHOB XUMMYECKOW HAykKu Kak oO0jacTu
COBPEMEHHOI0 €CTECTBO3HAHUSA, NMPAKTHUUECKOW JEATEIIBHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYpbl. 3ajjaya IpeaMeTa COCTOUT B (DOPMUPOBAHMM CHUCTEMbl XUMHYECKUX 3HAHUM —
BOKHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB W TEOPETHUYECKUX TOJOKEHUH, TOCTYMHBIX 0000IeHHI
MHUPOBO33PEHUYECKOI0 XapakTepa, S3bIka HAYKH, 3HAHMM O HAy4yHBIX METOJaX W3Y4YEHHs BEUIECTB U
XUMHYECKHX pPEaKlIud, a Takke B (OPMHPOBAHWU M PA3BUTHM YMEHHHA W CIOCOOOB JIESTEIHLHOCTH,
CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOJIOJJCHUEM U NMPOBEICHUEM XUMHUYECKOTO 3KCIIEPHUMEHTA, COOJII0JCHUEM
npaBuiI 0€30MacHOr0 OOPAICHNs C BEIECTBAMH B IIOBCEIHEBHON KHU3HH.

Hapsiny ¢ aTuM nenu uzydeHus nmpeaMera B IpOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOuiero oOpa3oBanus. CeronHs B 00pa3oBaHMM 0OCOO0 3HAUYMMOMN
NpU3HAETCST HANpPaABICHHOCTh OOyYEHHUsT Ha pPa3BUTHE M CAMOpPa3BUTUE JIMYHOCTH, (OpMUpOBAHUE €€
UHTEJUIeKTa W oOmei KyabTypbl. OOyueHHEe YMEHMIO YYMTbCA M TPOJODKaTh CBOE oOpa3zoBaHME
CaMOCTOSITENIbHO CTAHOBUTCS OJJTHOM M3 BaKHEHIINX (PYHKIMM yueOHBIX IPEIMETOB.

B cBs3M ¢ 3TUM IpM HM3y4eHUM NpeaMeTa B OCHOBHOHM INKOJE JOMUHHpYIOILIEe 3HaueHHe MpHoOpenn
TaKHue 1NN, KaK:

(dbopMHpOBaHNE UHTEIIEKTYalIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CaM0OOOpa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY NPUHSATUIO PEIICHUH, CIOCOOHON aJanTHpPOBAThCS K ObICTPO MEHSIOIIMMCS YCIOBHUSIM
JKU3HH;

HaIpaBJIECHHOCTh OOy4YeHUsi Ha CHCTEMaTH4YeCcKoe TMpUOOLIEHHE YyYalllUXCcsi K CaMOCTOSITENbHOU
MIO3HABATEJbHOM JIEATELHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLUIMM MOTHBALMIO U PA3BUTHE
CIIOCOOHOCTEH K XUMHUU,

o0ecrieyeHrne YCIOBHH, CIOCOOCTBYIOIIUMX NPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa pa3HOOOpa3HOU
NeSITeIbHOCTH, MO3HAHWSI U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMI), MMEIOIINX
YHUBEPCAIbHOE 3HAYCHUE IS PA3JIUYHBIX BUIOB JEATECIBHOCTH;

(dbopMHpoBaHUE YMEHUN OOBSICHATH U OLIEHUBATh SBJICHUS OKPY)KAIOILEro MHpa Ha OCHOBAaHUU 3HAHUH U
OIIBITA, ITOJIYYEHHBIX IIPU U3YYEHUU XUMUU;

dbopMupoBaHue y O0y4aroUIMXcs T'yMaHUCTUYECKMX OTHOUICHHWH, MOHMUMAHMS LIEHHOCTH XUMHYECKHX
3HaHUH 17151 BBIPAOOTKU HKOJIOTHYECKHU I€J1IecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOU JESATEIHHOCTH B
LEJISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHOMN CPEJIbI;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCIMTAaHUIO Ha OCHOBE
YCBOEHHS OOIIEYENIOBEYECKUX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mipoduis u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00ydeHu .

COJEPKXAHHUE YYEBHOI'O ITIPEJIMETA




IlepBoHaYa/IbHbIE XMMHUYECKHE TOHSATUSA

[Ipenmer xumuu. Posib XuMuu B Ku3HU 4denoBeka. Tema m BemecrBa. Ou3nueckue CBOWCTBA BEILECTB.
ArperatHoe cocTosiHue BemecTB. [IoHATHE 0 MeToaX MO3HAHUS B XUMHUHU. XUMUS B CUCTEME HayK. UucTsie
BelecTBa U cMecu. CriocoObl pa3ieiieHus: CMecen.

ATOMBI U MOJEKYJIbl. XUMUYECKHE AIeMEHThl. CUMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpocThie U CioXkKHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenlecTB. OTHocuTenbHas aToMHass Macca. OTHOCUTENbHAas MOJEKyJsipHas Macca. MaccoBass [0Js
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

dusznueckrue U XUMMUYECKUE SIBJICHUS. XUMHUUYECKasl peakius U e€ MpU3HAKU. 3aKOH COXPaHEHUs MAacChl
BellecTB. XuMuueckue ypaBHeHusa. Kiaccupukanus XUMUYECKHX peakuuil (COeqUHEHHS, pas3iiokKeHHs,
3aMeIICHHs, OOMEHA).

XUMUYECKHI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY/A0H, C MpaBUIaMu paboThl B 1TaOOPaTOPUH U
npuéMaMu OOpaIeHus: ¢ JIabopaTOPHBIM OOOPYAOBaHWEM; M3y4EHHE W ONMUCaHUE (DU3MYECKHX CBONCTB
00pa3l0B HEOPraHMYECKUX BEIIeCTB; HaONIofeHHe Qu3nyecKkux (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIIEHHE W KOHACHCAIUs BOJAbI) M XUMHUYECKHX (TOpEHUE CBEYH,
MpOKaMBaHUE MEIHON MPOBOJIOKU, B3aMMOJICHCTBHE Mella C KUCIOTO) SIBICHU, HAOMIOIEHUE U ONMCAaHUE
IIPU3HAKOB MPOTEKAHUSI XMMUUYECKUX peakUuil (pa3ioXeHHe caxapa, B3aMMOJIEHCTBHE CEpPHOM KHUCIOTHI C
xjopunoMm Oapusi, pasznoxkenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE Kee3a C
pactBopom coiu menu(1l)); n3ydenne crnocoboB paseeHnus cMecel (C TOMOIIBI0 MarHuTa, GUIBTPOBAHKE,
BbIMIApUBaHUE, AUCTUIUISLNS, XpoMmaTorpadus), IpoBeJeHHEe OYHCTKH MOBAPEHHOW COJIM; HAONIOJIeHUE U
OMHUCaHUE PEe3yJbTATOB MPOBEICHUS OMNBITA, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAacChl; CO3JaHUE
MoJiee MoJIeKyI (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — snemeHT U mpoctoe BemiecTBo. HaxoxaeHue
KHCIIOpOJia B MpUpoJe, puznyeckue U XuMUYECKue CBOMCTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoa. CriocoObl MOTyYeHHs KUCIOPO/ia B 1a60paTOpHK M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupozae. O30H — ayuIoTpoIHAs MOJU(PHUKAIAS KACIOPO/Ia.

TemnoBoit 3pdexT XuMUYeckoil peakluu, TePMOXHMUYECKHE YpaBHEHHS, 3K30- U JHJIOTEPMUYECKHE
peakuuu. TorumBo: yrojib U MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE MAPHUKOBOTO 3(ddekTa, pazpylieHne
030HOBOTO CIIOSI.

Bogopon — nanemeHT M mpoctoe BemecTBo. Haxoxkiaenwe Bogopoia B mpupone, (usnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTy4YeHus. KucioTsl u comm.

KonnuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABorazipo. Mosnsipablii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue CBOMCTBAa BoAbl. Bojma kak pactBopurenb. PactBopsl. HacklllieHHbIE M HEHACHIICHHBIC
pacTBOpbl. PacTBOprMOCTH BemiecTB B BoAe.MaccoBasi 107151 BEUIECTBAa B pacTBOpe. XUMHUECKUE CBOMCTBA
Boabl. OcHOBaHMs. Poiib pacTBOpPOB B NPHPOJE M B KU3HM uejoBeka. KpyroBopoTr Boawl B MHpHUpOJE.
3arpsi3HeHUE IPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmveckux coenuuennii. Oxcuapl. Kimaccudukamms oKCHUIOB: coJie00pas3yrolime
(ocHOBHBIE, KUCTOTHBIE, aMOTepHBIE) U HeconeoOpa3yromue. HomeHknaTypa okcuaoB (MexayHapoaHas U
TpuBHaNIbHAsA ). PU3NUECKUE U XUMUUYECKHE CBOMCTBA OKCUAOB. [lomyueHnne okcumios.

OcHoBanus. Knaccudukanuss ocHOBaHMWIL: MIETOYM W HEPACTBOPHMBIE OCHOBaHUsA. HomeHkmarypa
OCHOBaHUHM (MeXIyHapoaHas U TpuBUaJbHasA). PuU3NYecKue M XUMHUYECKHE CBOWCTBA OCHOBAaHUHU.
[Tonmydyenue ocHOBaHUM.

Kucnorel. Knaccudukamus xkucnor. HomeHkmarypa KaCIOT (MEXIyHapoaHas ¢ TpHUBHAIbHAs).
Pusnyeckue U XMMHUYECKHE CBOWMCTBA KUCIOT. Psan aktuBHocTM mertamioB H. H. bekerosa. Ilomyuenue
KHCIIOT.

Comu. Homenknarypa coneil (MexayHapoAHasi U TpuBHalIbHAs). DPU3NUECKHE U XMMUUYECKHE CBOWCTBA
coseit. [Tomyuenue comnen.

I'eneTnueckas CBsSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COECTMHEHUM.

XUMHYECKUH YKCIIEPUMEHT: Ka4ECTBEHHOE OTPE/ICIICHUE COIePKAHUS KUCIOPOIa B BO3/IyX€; MOJTyICHHE,
coOupaHHe, pacrio3HaBaHUE W W3YYCHHE CBOWCTB KHUCIOPOJa; HAONIOJCHHE B3aUMOJEHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHUS U TPEKpaIeHUsT TOpeHusl (MoXKapa); 0O3HAaKOMJIEHHE ¢ 00pa3iamu
OKCHJIOB U OINMCAaHUE MX CBOWCTB; MOJyueHHUE, COOMpaHue, paclo3HaBaHHE U U3yUYeHHE CBOWCTB BOAOPOJA



(ropenme), B3ammojeicTBue  Bojmopoma ¢ okcumom  memu(Il)  (BO3MOXXKHO — MCIOJIB30BaHUWE
BUJICOMATEpHasoB);Ha0II0ieHne 00pa3loOB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIEOBaHUE OCOOEHHOCTEH
pacTBOpPEHUsI BEIIECTB C pPa3JIMYHOM pacTBOPUMOCTBIO; IPUTOTOBIECHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J10JIe pacTBOPEHHOIO BEILECTBA; B3aMMOJACHCTBUE BOJBI C METaUIaMH (HATPUEM U KaJBLIUEM)
(BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAIIOB); ONpPEIEICHUE PACTBOPOB KUCIOT U ILIENOYEH C MOMOIIbIO
MH/IMKAaTOPOB; HCCIEI0BaHUE OOPa3OB HEOPTaHMYECKMX BELIECTB PAa3IMYHBIX KIJIACCOB; HAOIIOJCHHE
WU3MEHEHUs1 OKPAaCKM MHAMKATOPOB B PAcTBOpPAx KHCIOT U WLIEJIOYEH; M3yYEHUE B3aUMOJICUCTBHUS OKCHJIA
meau(Il) ¢ pactBopoM cepHOH KHCIIOTBI, KHCIOT C MeTajllaMM, PEakLMil HeWTpanu3anuu; NOJydyeHUE
HEpPacTBOPUMBIX OCHOBAHHUM, BBITECHEHHUE OJHOIO MeTajyla APYIMM U3 pacTBOpa COJIM; pEeLIEHUe
AKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHeNIIMe KJIacChl HEOPraHUYECKUX COEAUHEHUIN.

IMepuonuveckuii 3akon u Ilepumoanyeckasi cucrema xumuuyeckux jiemeHToB /I. U. MenneneeBa.
Crpoenne atoMoB. XuMuueckasi ¢Bsi3b. OKHCINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH

[lepBble MOMBITKK KiIaccU(PUKAIMKM XUMHYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax CXOAHBIX AJIEMEHTOB
(LIe0YHbIE M IIEJIOYHO3EMENIBHBIE METALIbI, TAJIOTE€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT
amM(OTepHbIE OKCUABI U TUIAPOKCUJIBL.

Ilepnonnueckuin 3axkoH. Ilepuommueckas cucrema xumudeckux oanemeHToB [ M. Menneneesa.
KopoTtkonepuoanas u anuaHonepuonHas (opmbl [leprogndeckoil cucTeMbl XUMUYECKUX 3JeMEHTOB /.
N. Menneneesa. Ilepuonel n rpynnbl. @U3HUECKU CMBICT MOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA U
CPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3otombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YeK
aTOMOB MNepBbIX 20 xuMudeckux anemMeHToB llepuoanueckoit cuctemsl Jl. . MenneneeBa. XapakTepucTUKa
XHMHYECKOI0 3JIEMEHTA IO €ro nojoxeHuto B [lepunoanueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs paguyca AaroOMOB XHMHMYECKMX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM M 1nepuoaaM. 3HaueHue [lepuoguueckoro 3akoHa U
[lepuonueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTtuku. [[. . MenaeneeB —
YYEHBIN U TPAKIaHUH.

Xumuueckasi cBs3b. KoBalieHTHas (TMOJSpHAas U HEMOJSIPHAsi) CBS3b. OIJIEKTPOOTPULIATEIHHOCTH
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [lponeccel oOkucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUH SKCHEPUMEHT: M3y4YeHHe OOpas3loB BELIECTB METAUIOB U HEMETAJUIOB; B3aMMOJEHCTBHE
THAPOKCHIA LIMHKA C pacTBOpPaMH KHUCJIOT M ILEJI0Yell; MPOBEACHHUE ONBITOB, MWUTIOCTPUPYIOLIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpeHHE, peaKIuH pa3ioKeHus, COeTUHEHNS ).

Me:xnpeameTHble CBSI3U

Peanuzanuss MeXNpeIMETHBIX CBsi3ed NpU M3yYeHMH XHMMUU B 8 Kjacce OCYIIECTBISETCS vepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHSATHH, SBISIOLUXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAY4YHbIE IMOHATHS: HAy4yHBIM (akT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJIMU3, CHHTE3,
KJaccu(uKanus, MNepUOIUYHOCTb, HAONIOEHHE, SKCIEPHUMEHT, MOJEIMPOBAHUE, H3MEpPEHHE, MOJIEINb,
SBJICHUE.

@dusuka: Marepus, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbl, PaJHOaKTUBHOCTD,
MOJIEKYJa, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeN0, OO0BEM, arperaTHoe€ COCTOSIHME BEIIEeCTBA, ras,
¢u3nUecKre BeTUUHHBI, €IMHULIBI U3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJIE3HbIE MCKONAeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

I/IsyquHe XUMHA B 8 KJlacce HampaBJICHO Ha JOCTHXXCHUC 06yanOH1HMHCH JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPCAMCETHLIX PC3YJIbTATOB OCBOCHUSA y‘-IeGHOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI



JlnuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO OOIIETr0 00pa30BaHMs TIOCTUTAIOTCS B XOJ€
0o0ydeHHUs XMMHUH B €IMHCTBE y4eOHOW M BOCIHTATEIBHON AesTenbHOCTH OpraHu3anuyd B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUNCKUMH COLIMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMHU
B 0OII[ECTBE MPABIJIAMU U HOPMaMH MOBEJICHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS
U COLMAIU3aAIMN 00YJarOIINXCS.

JIndHOCTHBIE PE3yIbTAThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IHaTproTHYecKOro BOCIMTAHUS

1) LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAyYHOMY HACIIEIUIO,
NOHMMAHUS 3HAYEHUS XMMHUYECKOW HAyKH B JKU3HHU COBPEMEHHOro OOIIEeCTBa, CIOCOOHOCTH BIAlIETh
JIOCTOBEPHON MH(OpPMAIHEH O MEPEIOBBIX JTOCTIKEHUSX U OTKPBITUSIX MUPOBOU M OTCUECTBEHHOW XMMHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOIICTBE MHUpa U OOILIECTBA;

I'paxaaHckoro BoCnMTaHus

2) mpelCTaBICHUS O COIMAIBHBIX HOPMAax W MpaBUiaX MEXKIMYHOCTHBIX OTHOILIEHUIN B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOU, yU4eOHO-UCCIIeI0BATEILCKON, TBOPUCCKOM
U IPYTUX BUAAX AESITEIbHOCTH; FTOTOBHOCTU K pa3HOO0Pa3HOM COBMECTHOMN JESATEbHOCTH MPHU BHIMOJIHEHUN
y4eOHBIX, TO3HABATENHHBIX 3aJ]a4, BBHIMOJHEHUH XHWMHUYECKHUX OSKCIIEPUMEHTOB, CO3JaHHH YYeOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHMIO U B3aMMOIIOMOIIH B MPOLIECCE 3TOM YueOHON AeSITeTbHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHHUE U MOCTYIKH CBOMX TOBApHILEH C MO3WINMK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHMSI MOCIEACTBUM MOCTYIKOB;

HEHHOCTI/I HAY4YHOI'0 MO3HAHUSA

3) MUPOBO33PEHUYECKHUX MPEACTABICHUN O BEIIECTBE W XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKd M COCTaBSIIOIIMX OCHOBY MJis IOHMMAHMSI CYIIHOCTH HAyYHOW KapTUHBI MUPA;
TIPEJICTaBICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IIPUPOJIBI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHON CPeIoi,
0 POJIM XMMHUH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTCHU;

4) IMO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBLIX Ha IOJIYYCHUC HOBLIX 3HAHUM TIO0 XUMHU, H€O6XO}Z[I/IMBIX JJIsL
00BsICHEHHS HAOII0JaeMBIX MTPOIIECCOB U SBICHUN;

5) nmno3HaBaTeNbHOW, WMHPOPMALMOHHON ¥ YHTATEIIbCKOM KYJIbTYpPhl, B TOM 4YHCJE HaBHIKOB
CaMOCTOSITENbHOM paboThl ¢ yUeOHBIMU TEKCTAMHU, CIIPABOYHOMN JTUTEPATypPOd, JOCTYIHBIMU TEXHUYECKUMU
cpencTBamMu UH(OOPMAITMOHHBIX TEXHOJIOTHU;

6) wuHTepeca K OOYYEHMIO M TO3HAaHUIO, JHOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TIPOCKTHOM W HUCCJIEAOBATEIBCKOW JIESITENIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHsI 00YYEeHHUsI B TaTbHEHIIIEM;

D®opMUPOBaHMS KYJIbTYPbI 310POBbS

7) OCO3HaHUs IEHHOCTH >XM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO, YCTAaHOBKH Ha
3/I0POBBIM 00pa3 KU3HU, OCO3HAHUSA IOCJIECACTBUI M HENPUITHS BPEAHBIX MPHUBBIUEK (YMOTpeOJICHHS
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOOIEHUS TpaBUil 0€30MaCHOCTH TPpHU OOpallleHun ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEATbHON KU3HH,

TpyaoBoro Bocniuranus

8) uHTEepeca K MPaKTUYECKOMY M3Y4YeHHUI0 mpodeccuil U Tpyaa pa3IuyHOrO pojia, YBaXEHUE K TPYIAY U
pe3yJbTartaM TPYAOBOW JAEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHHUU IO
XUMHH, OCO3HAHHOTO BBIOOpA HMHAMBUIAYATbHONW TPAECKTOPUH TMPOJOJDKEHUST OOpa3oBaHHS C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCTIeIHOM
MpoECCHOHAIBHON JIEATETbHOCTH U Pa3BUTHS HEOOXOJIMMBIX YMEHHI; TOTOBHOCTH aJIaliTUPOBATHCA B
npodecCuoHaNBHOM cpele;

IKOJIOTMYECKOT0 BOCIIUTAHUS

9) PKOIIOTUYECKH I1eIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK MCTOYHUKY KM3HU Ha 3emiie, OCHOBE e¢
CyIIECTBOBaHMS, TMOHWMAHUS IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pa3a >KW3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTU COOIOICHUS
npaBuiI 6€30MacHOTo MOBEICHUSI PU PabOoTe ¢ BENIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBBIO
U KU3HU JTI0JICH;

10) cnocoOHOCTH TMPUMEHSTHh 3HAHHWA, MOJIydaeMble TPU HM3YUYCHUH XUMHHU, JUIA PEIICHHsS 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEH MIPUPOIHON CPEIOM, MOBBILIEHUS YPOBHS 3KOJIOTMYECKONW KYJIbTYpPbl, OCO3ZHAHUS
r100aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOJIeM | IMyTeH WX PelIeHUs ITOCPEACTBOM METOI0B XHUMUH;

11) PKOJIIOTMYECKOTO MBIIIJICHHS], YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM, KOMMYHHUKATUBHOM
Y COLMAJIBHOM MPAKTHUKE.



METAIIPEJIMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranmpeaMETHBIX pe3yJabTaTOB BBIAESAIOT 3HAYMMBbIE A (POPMUPOBAHUS MHUPOBO33PEHUS
oOI1eHayYHbIe TIOHATHS (3aKOH, TEOpHs, IPUHLIUI, TUTIOTe3a, (PaKT, cUcTeMa, MPOLEcC, SKCIEPUMEHT U Ap.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEAMETax U MO3BOJSAIOT HA OCHOBE 3HAHUH U3
3TUX MPEIMETOB (POPMUPOBATH MPEJICTABICHUE O IIEIOCTHOW HAyYHOW KapTHHE MHpPA, U yHUBEpCAIbHbIC
yueOHble JAeHCTBHUs (IO3HABaTeNbHbIE, KOMMYHUKAaTHBHbBIC, PErYJIATUBHBIE), KOTOpble OOECIEYMBAIOT
¢opMHpOBaHHE TOTOBHOCTM K CaMOCTOATENBHOMY IUIAHUPOBAHHIO M OCYHIECTBJICHUIO Y4eOHOMH
NeSITETbHOCTH.

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI 00pa30BaTENIbHOIN MPOTrPaMMBI 110 XUMHUH OTPAXKAIOT OBJIACHHE
YHUBEPCAJIbHBIMH [103HABATEIbHBIMU JEHCTBUAMU, B TOM YHCIIE:

Ba3oBbIMH J10rHYecKUMH A€l CTBUSIMU

1) yMeHHEeM UCHOIb30BATh MPUEMBI JIOTHYECKOTO MBIIICHHSI IIPU OCBOEHUM 3HAHUI: PACKPBIBATH CMBICI
XUMHYECKUX MOHATUM (BBIIAEIATh MX XapaKTEpHbIE NPU3HAKH, YCTaHABIMBAaThb B3aUMOCBS3b C JIPYIMMHU
HOHATHUSAMM), UCII0JIb30BAaTh MOHATHUS 17151 OOBACHEHUS OTJICJIbHBIX (PAKTOB U SIBJICHHI; BEIOUPATh OCHOBAHUS
U KPUTCpUHM s KIacCHU(PUKAMM XUMHYECKHX BEUIECTB M XHMHYECKHX pPEaKLWi; YCTaHaBIHUBATh
IPUYMHHO-CJIEICTBEHHbIE CBA3M MEXAY OOBEKTaMU H3y4Y€HMs; CTPOUTh JIOTUYECKHE pacCyKICHUs
(MHIyKTUBHBIE, 1€TYKTUBHBIE, IO aHAJIOTMH ); JIEJIaTh BBIBO/bI U 3aKJIFOUEHUS;

2) yMeHHeM IMpPUMEHATh B TMpolLlecCe I[O3HAHMUA MOHATUS (IIPEIMETHbIE W MeTalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIONIb3YEMbIE B XUMUHU, IPEOOPa30BbIBATH MIMPOKO MPUMEHSEMBIE B
XUMHUU MOJIEJIbHbIE MPEICTaBICHUS] — XUMHMUYECKHH 3HaK (CMMBOJ 3J€MEHTa), XMMHUecKas (opMmyna U
yYpaBHEHHE XMMHMUYECKON peakluud — IMpH pElIeHUH Yy4eOHO-IIO3HABATENIbHBIX 3aJa4; C Y4ETOM OTHUX
MO/JICJIBHBIX MPEICTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE PU3HAKU U3Y4aeMbIX 00BEKTOB
— XHUMHYECKHMX BEIIECTB M XHMMHUYECKUX pEaKUui; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICZICTBEHHbIE CBSI3U U NPOTUBOPEUMs B M3ydaeMbIX Mpolieccax M SBICHMAX; MpeiaraTb KPUTEPUU AJIS
BBISIBJICHUSI STUX 3aKOHOMEPHOCTEM M IPOTUBOPEUMIl; CAMOCTOATEIBHO BHIOMpATh CIOCOO pELICHUS
y4eOHOI1 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPATh HANOO0IIEe MOIXOASIINN ¢ yIETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB);

BazoBbIMHM Hcci1e10BaTeIbCKMMH A€ CTBUSIMU

3) yMeHHMEM HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTAa IMO3HAHUSA, a TAaKKe B
KayeCcTBE OCHOBBI JJ11 (POPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHII;

4) npuoOpeTeHue oIbITa MO MIAHWPOBAHUIO, OPraHU3allUU U IPOBEIEHUI0 YIEHUYECKHX IKCIIEPUMEHTOB:
yMeHME HaONI0AaTh 3a X0JJ0M MpoIiecca, CAaMOCTOSTENBHO TPOrHO3UPOBATh €r0 Pe3ybTaT, POpMYyIUpPOBAThH
0000I1IeHNsT W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO OIbITA, HCCIEIOBaHUSA, COCTaBIATH OTUET O
pojieslaHHON padoTe;

PadoToii ¢ nngopmanueit

5) ymeHuem BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIMIO PAa3IUYHBIX BUJOB U (popMm
NpECTaBICHUs, MOJy4aeMyl0 U3 pa3HbIX HCTOUYHUKOB (HAyYHO-TIOMYJISApHAsl JIMTEpaTypa XUMHUYECKOTO
coJiep’KaHusl, CIpaBOYHbIE MocoOusi, pecypchl MHTepHeTa); KpUTHUECKH OLIEHWBATh MPOTHUBOPEUYUBYIO
HEJI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEeM NpPHUMEHSTHh pa3JIMYHble METOAbl W 3alpoChl MpU IOUCKE U OTOOpe HH(pOpMalUuu U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHHS Y4EOHBIX M ITO3HABATEIbHBIX 3a/a4 OIpe-
JIENIEHHOTO THMA; MPUOOpETeHHEe OmbITa B 00JACTH MCIIOIb30BaHUS MHMOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, OBJIAZIECHUE KYJbTYpPOH aKTHMBHOI'O MCIOJIb30BAaHUS pA3JIMYHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPAaTh ONTHUMaNIbHYIO (OpMYy MpEACTaBIeHUsS HHGOPMALUU U HWUIIOCTPUPOBATH
pelraeMble 3a7ayd  HECJIOXHBIMH CXEMaMH, JuarpaMMamu, JApyruMd QopMaMu Trpadukd U UX
KOMOWHAIIASIMH;

7) yMEHHEM HUCMOJIb30BaTh M AHAIM3MPOBATH B Mpoliecce YUeOHOM M UCCIIE0BATENLCKON NesATeTbHOCTH
MH(GOpPMaIIMI0O O BIHSHUM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TpaHCIOPTa Ha COCTOSTHUE
OKpPY’KaIOILEeH PUPOIHOMN CPEIBI;

YHuBepcalbHbIMM KOMMYHHMKATUBHBIMHM e CTBUSIMU

8) ymMeHueM 3amaBaTh BOINPOCH! (B XOZA€ AHANIOTa W/MIM JUCKYCCHUH) MO CYHIECTBY OOCYXIaeMOW TEMBI,
(bopMyIUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;

9) mnpuoOpereHHE ONbITa MPE3CHTALMH PE3YyJIbTaTOB BBINOIHEHUS XMMUYECKOTO 3KCIIEPHUMEHTa
(J1abopaToOpHOTO OMBITA, TA0OPATOPHON PAOOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);



10) 3amHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HABATEILHOW M MCCIIEIOBATEIbCKON
NEeSITeIbHOCTH TPU PEIICHUH BO3HHUKAIOIIUX Mpo0IeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (00cyxaeHuss, oOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX ACHCTBUA,
OTIpeIeIeHNE KPUTEPUEB 110 OLEHKE KaueCTBa BHITIOJIHEHHOW pabOTHI U 1Ip.);

YHuBepcaabHbIMH PeryJIITUBHBIMHU el CTBUAMH

11) ymeHHeM caMOCTOATENbHO ONPENENSATh LENU JESITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENIBHOCTh, BBIOMpATh Haubolee
a¢deKTUBHBIE CMIOCOOBI pelIeHHs] Y4eOHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIISATH HIU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOpUTM JAEUCTBUN MPU BBHIMOJHEHUU 33/IaHUN C y4ETOM MOTy4YEHHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 00BbEKTAaX — BEILIECTBAX M PEAKIIHMSX; OLIEHHUBATH COOTBETCTBUE MOIYYEHHOTO
pe3yJibTaTa 3asBJICHHON 1eNH;

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPElaraéMble B YCJIOBUH 3a/laHUN.

HPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOIO COJAEP’KaHMsl, YCTaHOBJIECHHOI'O
JTAHHOW MPUMEpPHON pabouell MporpaMMOM, BBIICISIOT: OCBOCHHBIE OOYUYAIONUMUCS HAy4YHBIC 3HAHUS,
YMEHUS U CocoObl JecTBUH, cienupuyeckue s IpeaMeTHON obmacTu «XHUMHUA», BUJbI JESATEIbHOCTH
[0 TIOJIYYCHHIO HOBOTO 3HAHMSA, €r0 HHTEPIPETALWH, MPEOOpa3OBAHUIO M NPHUMEHEHUIO B PAa3JIMYHBIX
y4EOHBIX U HOBBIX CUTYaIUSX.

[IpenmeTHbIC pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS CICIYIOIUX YMEHUI:

1) packpvisamv cmbic OCHOBHBIX XHMHYECKUX MOHITHI: aTOM, MOJEKyla, XHUMHUYCCKUN 3JICMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOAHAs), BaJEHTHOCThb, OT-
HOCHUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JIOJIsl XUMHYECKOTO JJIEMEHTa B COCAMHEHUH, MOJSIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKash peaklus, KiIacCu(uKalus peakiuil: peakuu
COEIMHEHUS, PEAKLMN Pa3JIOKEHUs, PEaKIMM 3aMELIeHMs], peaklu OoOMEeHa, 9K30- U SHIOTEPMHUUYECKUE
peaxium; TeroBoi 3((eKT peakiuu; sapo aToMa, IEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOHTalb, PaIHyC
aToOMa, XMMHUYECKasl CBSA3b, IOJIIPHAs U HETIOJISIpHAs: KOBAJICHTHAS CBSI3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas A0Js BellecTBa (IPOLEHTHAsI KOHLEHTPAallKs) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MHOHATHH (cM. m. 1) W TPUMEHATh ITH
MOHSITHS ITPH ONTUCAHUU BEILIECTB U UX MPEBPAIICHUN;

3) ucnonvzosams XAMUYECKYI0 CHMBOJHMKY JUIS COCTaBJCHHs (OpMyN BEIIECTB W ypaBHCHHIA
XAMHYECKUX PEAKIIUN;

4) onpedensimb BAICHTHOCTh aTOMOB DJJIEMEHTOB B OHHApHBIX COCIUHEHHSX; CTCICHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; MPUHAJJIEKHOCTh BEIIECTB K ONpEAENEHHOMY KJIacCy COeIMHEHUN
1o ¢opMmysaM; BUJ XUMHUECKON CBS3U (KOBAJEHTHAs U MOHHAS) B HEOPTaHUUECKUX COCTUHEHUSX;

5) packpvisamev cmoicn Iepuomndeckoro 3akoHa J[. M. MenmeneeBa: JeMOHCTPHPOBATh TMOHUMAaHHE
NEPUOANYECKON 3aBHUCHUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT MX HojoxkeHus B Ilepnoanueckoit
CHUCTEME; 3aKOHOB COXPAaHEHMSI MAacChl BELIECTB, IIOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO YYEHHs,
3aKkoHa ABOrajapo; ONMCHIBaTh U XapakTepuszoBaTh TaOunuHyto ¢opmy Ilepuoanyeckoil cucTeMsl
XUMHYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATUS «IJ1aBHas moAarpynna (A-rpynmna)» U «obo4Hasi MoArpymna
(b-rpynmna)», Manble U OojbIIME MEPHOABI; COOTHOCUTH OOO3HAYEHMs, KOTOpble MMEIOTCS B Tabiulle
«Ilepnoanyeckas cucrema XMMUYECKUX 3JIeMeHTOB [[. 1. MeHaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsija  sapa, oOlnee YHCIO 3JIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

6) xraccuguyuposamv XUMHUUYECKHE JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA; XMMHUYECKHE peakiyu (I1o
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEINIOBOMY 3PPEKTY);

7) xapakxmepuzogeamsv (onucvléamy) OOUIME XUMHUYECKHE CBOMCTBAa BEIIECTB pA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asi ONHMCaHUE IPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMHUECKUX PEaKLIUii;

8) mpoenoszuposams CBOICTBA BEIIECTB B 3aBHCUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSAX;

9) evluuCAAMb OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEHIECTB; MAacCCOBYIO JIOJFO
XUMHYECKOTO 3JIeMEHTa Mo (OpMylle COEIUHEHHS; MAacCOBYIO JOJIIO0 BEIIECTBA B pPacTBOpE; MPOBOJIUTH
pacuéThl 10 YPaBHEHHUIO XUMUYECKON PEAKIUH;



10) npumensimo OCHOBHBIC OTNEPAIlMM MBICIUTEILHON ICSSITEIBHOCTH — aHAIM3 W CHUHTE3, CPaBHCHUE,
O606H.[€HI/IG, CHUCTEMATHU3alHIO, KHaCCI/I(bI/IKaLII/IIO, BBIABJICHUC NMPUYIUHHO-CIICACTBCHHBIX CcBSI3ell — JJISL
U3YYEHHUS CBOICTB BEIIECTB M XUMHUYECKMX pEaKIHMi; e€CTeCTBEHHO-HAayYHble METOJbI TO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

11) credoséame nipaBUiIaM TOJIB30BAHHUS XHMHUYECKOH MOCYIOH M JIaOOpAaTOPHBIM 00OpYIOBaHUEM, a
TAKXXC IIpaBUJIaM 06pameHI/151 C B€IECTBaMM B COOTBCTCTBHU C MHCTPYKLOUAMU 110 BBIIIOJHCHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BellecTB (BOJIOpOAa U
KHCIJIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOM J10JIeM pacTBOPEHHOTO BEIECTBA;
IUTAHUPOBATh U MPOBOJUTH XMMHUECKHE IKCIEPUMEHTHI IO PAaCIlO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT
C TIOMOIIIBIO HHIUKATOPOB (JTakMyC, (peHondTanenH, MeTUIOpaHX U Ap.).



Kaneﬂuapﬂo-TeMaanecmoe IJIAHUPOBAHME 110 XUMHH

Ne Tema ypoka Hara KoJua-Bo
ITo ITo 4acoB
IJIaAHY dakrty
IlepBoHaya/ibHbIE XUMUYECKHE MOHATHA 204

1 [IIpenmer xumuu. Posb xumuu B xKu3HU yenoBeka. JI.0.Nol 04.09 1
«O3HAKOMJIICHUE C KOJUICKIIMEH JTa00paTOPHOM MOCYIBI».

2 MeToabl H3ydeHUs XUMUU. 06.09 1

3 Arperatabie coctosiHus BemiecTB. J1.0.No2 «IIpoBepka 11.09 1
npuOOpa ISl TOJTYYEHHsI Ta30B HA TEPMUTHYHOCTH Y

4 [[Ipaktuueckas padota Nel. [TpaBuna Th u HekOTOpBIE BUIBI 13.09 1
paboT B KaOMHETE XUMUHU.

5 | ®usnueckue sBiaeHUs B Xxumun. J1.0. Ne3 «O3HakoMieHHE C 18.09 1

MUHEpaiamu, 00pa3yromumu rpanut». J1.0.Ned
«[IpuroroBieHne reTeporeHHON CMecH MOPOLIKOB CEPHI U
KEJIe3a U UX Pa3JesICHUue.

6 [Ilpaktuyeckas pabora Ne2. AHaIU3 MOYBHI. 20.09 1

7 |ATOMHO-MOJIEKYJISIpHOE yUeHHE. XUMUYECKHE DIIEMEHTEI. 25.09 1

8 [3Haku xmMuueckux 3eMeHTOB. [leproanueckas Tabmumna 27.09 1
JI.1.MeHnneneena.

9 3HakuM XMMHUYECKHX JIeMeHTOB. [leproanyeckas Tabmumna 02.10 1
JI.1.Menneneena.

10 Xwumuueckue GopmMyIbl. 04.10 1

11 Xwumunueckue GOpMyIHI. 09.10 1

12 BaneHTHOCTb. 11.10 1

13 BaneHTHOCTB. 16.10 1

14 Xumunueckue peakuuu. [IpuzHaku U ycaoBUS UX IPOTEKAHUS. 18.10 1

Jl.o. Ne5 «BzaumoeiicTBie pacTBOPOB XJIOPUAOB U MOTUIOB
KaJHs C paCTBOPOM HHUTparta cepedpa», JI.o.Ne6 «Ilomydenune
ruapokcuaa meau(ll) u ero B3aumozeiicTBue ¢ cepHOit
kucnoToi». JI.o.No7 «B3zaumoseiicTBre pacTBOpa CObI €
KUCJIOTOW».

15 BakoH coxpaHeHHs MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS. 23.10 1
JI.0.Ne8 «IIpoBepka 3aK0HA COXpaHEHUsI MacChl BELIECTB Ha
npuMepe B3aUMOICHCTBUS IENOYN M KHCIOTHI», JI1.0.Ne9
«ITpoBepka 3aKOHa COXpaHEHHUsSI MacChl BELIECTB Ha MPUMeEpe
B3auMo ieiicTBUs mEnoun u coiu xemnesa (111)».

16 [3akoH coxpaHEHHsI MAaCChI BEIIECTB. XUMHUECKUE YPABHEHHUSI. 25.10 1
17 [Tumbl XUMUYECKUX PEAKIHUil. 06.11 1
18 Tumner xumuveckux peaxuuid. JI.o. Nel0 «Paznoxenne 08.11 1

MEepPOKCHU/Ia BOJOPO/Ia C TIOMOIIIBI0 okcuaa maprania (1V)».
Jl.o. Nell «3amenieHue xene3oM Meld B METHOM KYIOPOCe».

19 [TloBTopenue u 0600mEeHNe TeMbl. [ToaroToBKa K 13.11 1
KOHTPOJIBHOH paboTe.
20 [KontponbHas padota no teme «llepBoHavanbHbIe 15.11 1

XUMHNYECCKHUEC ITIOHATUA»

Ba:kHeilue NpPEACTABUTEC/IN HEOPTAaHMYECCKHUX BCIICCTB. KoanyecTBeHHbIE OTHOLIEHHSI B XHMHH.

174.
21 |Bo3nyx u ero cocTas. 20.11 1
22 Kucmopo. 22.11 1
23 [paktuueckas padora Ne3 «[lomydenue, coOupanue u 27.11 1
pacro3HaBaHUE KHCIOPOIa».




24  Oxcunpl. JI1.0.Nel2 «[TomyTHEHHE U3BECTKOBOI BOABI PU 29.11 1
NPONYCKaHUU YIIIEKUCIIOTO ra3a».
25 Bomopon. JI.o.Ne 13 «ITosydenue Bomopoaa 04.12 1
B3aWMO/ICHCTBUEM IIMHKA W COJISTHOU KUCIIOTBIY.
26 [[Ipaktudeckas padora Ned «[lomyduenue, coOupanue u 06.12 1
pacrio3HaBaHUE BOJOPOIA»
27 Kucnotsl. JI1.0.Nel4 «Pacrno3zHaBaHne KHCIOT HHAMKATOPAMU» 11.12 1
28 |Comu. 13.12 1
29 |KonmdecTBo BemiecTna. 18.12 1
30 MonspHbIil 00bEM Ta30B. 20.12 1
31 PacuéTpl MO XUMHUYECKUM YPABHEHUSIM. 25.12 1
32 |PacuéTpl MO XUMHUYECKUM YPABHEHHSIM. 27.12 1
33 Bopna. Ocnoanus. JI.o.Nel5 «M3meneHne okpacku 15.01 1
WH]IMKATOPOB B IEJIOYHOM Cpee».
34 |PactBOpBI. MaccoBas 101151 paCTBOPEHHOTO BEIIECTBA. 17.01 1
JI.0.Ne16 «O3HaKoMIICHHUE C ITpenapaTaMy JOMAIIHEH W
IIKOJIBHOM aNTeYKu — PacTBOPaMU MEPOKCHUIA BOAOPOA,
CIIMPTOBOM HACTOMKHM MOJA M HAIIATBIPHOTO CIIUPTa».
35 [[Ipaktudeckas padora Ne5 «IIpuroTopieHue pacTBOpOB 22.01 1
COJIEH C X 33JaHHOW MACCOBOW JOJICH.
36 |00600UIeHNE U cUCTeMAaTH3aIMs 3HAHUH 110 TEME 24.01 1
«BaxHeime npeCcTaBUTeN HEOPTaHMYECKIX BEIIECTB.
Kosin4ecTBEHHbIC OTHOIICHHS B XHMUU».
37 KonTpoabHas paboTa o reme «BakHEHIINE IPEACTaBUTEIN 29.01 1
HEOpraHMYecKHX BemecTB. KonndecTBeHHBIE OTHOICHUS B
XUMHUUY.
OcHOBHBIE KJIAaCChl HEOPTraHUYeCKUX coequHeHnii 104
38 |Okcunsl: knaccudpukamnus u cBoiictsa. JI.O.Nel7 31.01 1
«B3anmotelicTBrE OKCHIa KaIbIus ¢ Bogon». J1.0.Nel8
«IToMmyTHEeHUE U3BECTKOBOM BOJIBIY.
39 |OcHoBanwus: kinaccuukamnys u cBoiicta. J1.0.Nel9 «Peakrust 05.02 1
Helrpanuzanun». J1.0.Ne20 «[Tomyuenue rugpokcuaa meau
(1) u ero B3aumosmericTBue ¢ KucioToi». J1.O.Ne21
«Pasnoxenne ruapokcuaa meau (1) mpu HarpeBaHH#.
40 Kwucnotsl: kmaccudukaius u cporctra. JI.O. Ne22 07.02 1
«B3auMoielicTBUE KUCIOT C METaIaMu».
Jl.o. Ne23 «B3aumopeicTBue KHCIOT C COJIIMU.
41 KucnoTsl: K1accupUKaIMs U CBOUCTBA 12.02 1
42 Comu: xnaccudukanms u cBoiicta. JI.o. Ne24 «O3HakoMIIeHUE 14.02 1
c koJutekuuei coneit». JI.o. Ne25 «B3aumogpeiictBue cynsgata
menu (IT) ¢ xemezom». J1.0.Ne26 «B3aumoneiicTBue coeii ¢
COJISTMH».
43 Conu: knaccuguKalms U CBOMCTBA. 19.02 1
44 Tenernueckas CBsI3b MEXIY KJIAaCCaMU HEOPTaHUYECKHUX 21.02 1
coequaeHm. JI.O. Ne27 «I'eHeTnveckas CBs3b Ha IpUMeEpe
COCIUHEHUIN MEIU».
45 [TIpaktuyeckas pabora Ne6.Pemenune skcriepuMeHTalIbHBIX 26.02 1
3ajay 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHX
COCTUHEHUI».
46 OO6oOmIeHNe U cCUCTeMaTH3aIHs 3HAaHUH 110 TeMe «OCHOBHBIC 05.03 1
KJIaCChl HEOPTAaHMUECKUX COETMHEHUI»
47 KonrtponbHas padora no reMe «OCHOBHBIE KIIaCChI 07.03 1

HEOPTaHMYECKUX COCTMHEHUN»

Ilepuoguyeckuii 3akoH U Ilepuoanyeckas cucrema




xumuuyeckux ieMeHToB /. U. MenesieeBa u cTpoeHue atoma. 84.

48 |EcTtecTBEeHHBIE CEMEHCTBA XUMUUYECKUX DJIEMCHTOB. 12.03 1
AMpoteprocTb. J1.0.Ne28 «[lomyuenue amporepHOoro
THJIPOKCHJIA U HCCIICIOBAHUE €r0 CBOHCTRBY.
49 Orkpertue [.M1.MenneneeBbiM [lepuoaudeckoro 3aKoHa. 14.03 1
50 (OcHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB. 19.03 1
51 (CrpoeHue 3MEKTPOHHBIX 000JI0YEK AaTOMOB XUMUYECKHUX 21.03 1
paeMenToB Ne Nel-20 B tabmune JI.11. Mennencena.
52 [epuoanueckuii 3axon J[.M.MenneneeBa u crpoeHre aTroma 02.04 1
53 [XapakTepucTHKa XMMHYECKOTO 3JIeMEHTa Ha OCHOBAHUU €T0 04.04 1
nosiokeHus B [leproinueckon cucreme.
54 [XapakTepucTHKa XMMHYECKOTO 3JIeMEHTa Ha OCHOBAHUU €T0 09.04 1
nosioxkeHus B [leproinueckoi cucreme.
55 Buauenue [lepuonuueckoro 3akona u [lepuoguyeckoit 11.04 1
CHCTE€MBI XUMHYECKUX 351eMeHTOB (.M. MeHnneneena.
XuMHYecKas cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PeaAKINHU
9u.
56 [MoHHast XUMHYECKas CBI3b. 16.04 1
57 [KoBaneHTHas XUMHUYECKas CBS3b. 18.04 1
58 [KoBaneHTHas MONApHAst XUMUYECKAsl CBA3b. 23.04 1
59 | Metaminyeckasg XuMudeckas cBa3b. J1.0.Ne29 «3roToBiaeHue 25.04 1
MOJIEJIY, WUTFOCTPUPYIOIIEH CBOMCTBA METAINIMYECKON CBSI3H»
60 (CremneHp OKUCIEHHUS. 30.04 1
61 OxuCIUTENHHO-BOCCTAHOBUTEILHBIC PEAKITHH. 02.05 1
62 OKHCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 07.05 1
63 O000IIeHNE U CHCTEMATU3aIUs 3HAHUM 110 TEME 14.05 1
«XumMuueckas cBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
CaKIHH»
64 [KonrtposibHas paboTa 1o TeMe «XUMHUYecKas CBA3b. 16.05 1
OKHCITUTEITLHO-BOCCTAHOBUTEIIHHBIC PEAKITHI
IHoBTOpeHue 44
65 [loBTOpeHHEe OCHOBHBIX TEM Kypca XMMHUH 8 Ki1acca 21.05 1
66 [MToroBas KOHTpOJIbHAS paboTa 23.05 1
67 [Pemenue 3agau 28.05 1
68 [TOroBelii ypok. 30.05 1




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

1. Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBeienney;

METOJUYECKHUE MATEPHAJIBI JIUIS1 YUYUTEJISA
https://rosuchebnik.ru/ - "TIpocemienne" Kopmoparust Poccuiickuii yaeOHHK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — denepanbHbic 00pa3oBaTEIbHBIE PECYPCHI IS 00IIEro 00pa3oBaHMst/

2. https://educont.ru/ - Karanor uudppoBoro o0pa3oBareibHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas komekius udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
Xumusi:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DICKTPOHHBIN YUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBarTenbHbIN CAUT IS IKOJIHLHUKOB 110 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas onuMITHaa mKoJIbHAKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.

MATEPHAJILHO-TEXHUWYECKOE OBECIIEYEHUE OBPA30BATEJBLHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHHME

1.IleuatHbie TaOIUIIBI IO Y4EOHBIM TEMaM Kypca.
2.Mopenu KpUCTAJUTMYECKUX PEIIETOK; MIapOCTEPKHEBBIE U 00HEMHBIE MOJIEIA MOJIEKYIT.
3. Konnexkunuy HeopraHnyeckux BEIECTB.

OBOPYJIOBAHME J1JIs1 IPOBEJEHUA JABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM

1. Kommiext «MukpoaadopaTtopust Jjisi XMMUYECKOT0 SKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIMX
PEaKTUBOB.
2. HabGop peaktuBoB U 000pyaoBaHus 1ist BeimoaHeHUss OI'D o xumum.



