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IHHOACHUTEJIBHASA 3AIINCKA
1. AHHOTALIUA

Hacrosmas nporpamma no xumuu Jyis 8 kiacca pa3paboTaHa Ha OCHOBE:
1.®enepanbpHOI 00pa3oBaTEIbLHON MPOTPAMMBI.

2.DenepanbHOM pabouel MPOrpaMMBI 1O MPEAMETY «XUMUS.
3.0cHoBHOIi 00pa3zoBatensHoii TporpaMmMbl MOY Briposckoii COLL

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «XUMMSD»

Bxuag yuebnoro npenMera « XMMHUs» B JOCTHKEHHUE LIEJIeld OCHOBHOTO 0011ero 00pa3oBaHusi 00YCIIOBICH BO MHOTOM 3HAaYEHUEM XUMHUYECKON HAYKH
B TIO3HAHWU 3aKOHOB IPUPOJIBI, B Pa3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U CO3JJaHUH HOBOM 0a3bl MaTEpUAIBHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK PacIpOCTpaHMiIa CBOE BIUSHHUE HA Bce 00JIACTH YEJIOBEUECKOro CYLECTBOBAHUS, 3a/1ajla HOBOE
BUJICHHE MHpA, CTaJIa HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KYJIBTYpBI, HEOOXOIUMBIM YCIIOBHEM KH3HH OOIIIECTBA: 3HAHNE XUMHH CITY>)KUT OCHOBOM
1 HOpMHPOBAHUS MUPOBO33PEHHS YEI0BEKA, €ro NPEACTaBICHUN 0 MaTepHaIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAOT GOpMUPYEMBIE XUMHUEN
NPEJCTAaBICHUS O B3aMMONPEBPALICHUAX SHEPTHH U 00 SBOJIIOLIMY BELIECTB B IPUPO/IEC; COBPEMEHHAsA XMMUs HAlpaBJIeHa Ha PeLIeHHE TI100albHbIX
po6JIeM yCTOMUMBOTO pa3BUTHSI YeIOBEUECTBA — CBIPbEBOI, SHEPIeTUUECKOM, MUILEBOM 1 3KOJIOrHYeckoi 6€30MacHOCTH, MpodIeM
3IpaBOOXPaHEHMUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHUs XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XUMUYECKOr0 00pa3oBaHus. B muiane
COLIMAJIN3ALUHU OHO SIBJISIETCS OAHUM U3 YCIOBUI (POPMUPOBAHUS MHTEIIEKTAa TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKUE 3HAHUSI HEOOXOUMBI AJI MPUOOpEeTEeHUs OOIIEKYIbTYPHOIO YPOBHS, MO3BOJISIONIET0 YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT000pa3HOM KU3HU 00LIECTBa, /I OCO3HAHMS BA)KHOCTH Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
3I0POBBIO JPYI'UX, K OKPYKarOLIEH TPUPOJHON cpesie, Il TPaMOTHOTO TIOBEACHUS IIPH UCIIOIb30BAHUM PA3JIMYHBIX MAaTEPUATIOB U XUMHUYECKHUX
BEILECTB B [IOBCEIHEBHOM JKU3HU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBSIETCS] 0230BBIM 110 OTHOILIEHHUIO K cHUCTEME 00IIero XumMuieckoro oopazosanus. [loaTomy Ha
COOTBETCTBYIOILIEM EMY YPOBHE OHO peaiu3yeT MpUcylIne o0UieMy XUMHUECKOMY 00pa30BaHUIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPaXKaroT



rocy/1apCTBEHHbIE, O0IIECTBEHHbIE U MHAUBUAYAIbHBIE TOTPEOHOCTU. DTUM OIpEAeseTCs CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCIUTAHUS U
pa3BUTHA 00y4YaIOIIUXCS CPEACTBAMU YyUeOHOTO MpeaMeTa «XUMHUS.

Wzyuenue npenmera: 1) cnocoOCTByeT peanu3aii BO3MOKHOCTEH Ui caMOpa3BUTH U (POPMHUPOBAHUS KYJIbTYPHI INYHOCTH, €€ 00IIen 1
(bYHKIIMOHATIBHOM IPAaMOTHOCTH; 2) BHOCHT BKJIaJ] B (POPMHUPOBAHNE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X
CaMOCTOSATEIILHON yueOHO! AeATeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEA0BATEIBCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOMN JKU3HH, TaK U B
poecCHOHATTLHOM JISATEIILHOCTH; 3) 3HAKOMHT CO CIeNU(DUKONM HAyYHOTO MBIIIICHUS, 3aKIaIbIBAECT OCHOBBI IIEJIOCTHOTO B3TJIs1a HA €IMHCTBO
MIPUPOJIBI M YEIIOBEKA, SBJISICTCS OTBETCTBEHHBIM ATAIlOM B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH TOJPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBaAHHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAaHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCHT CBOM BKJIA/I B 9KOJIOTUYECKOE
00pa3oBaHUe MIKOJIBHUKOB.

Ha3zBanubie HanpaBiieHUs B 00y4e€HUN XUMHH 00ECTICYMBAIOTCS CIeNU(UKOI cofep kaHus IpeMeTa, KOTOPBIH SIBIISIETCS eAarornaecKu
a/IalITUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKU XUMHH Ha ONPEEIEHHOM dTane e€ pa3BUTHSL.

Kypc XuMuu 0CHOBHOI IIKOJIBI OPHEHTHPOBAH Ha OCBOCHUE OOYUYAIOIIUMHCS OCHOB HEOPTaHMYECKOM XMMHUH U HEKOTOPBIX MOHATHI M CBEICHHUI 00
OT/IEBHBIX 00BEKTaX OPraHMYECKON XHUMUU.

CrtpykTrypa conep:kanus npeaMera chopMUPOBaHA HA OCHOBE CUCTEMHOT'0 MOX0a K ero nu3ydenuto. CoJiepkaHue CKIaIbIBaeTCs U3 CUCTEMBI
MOHATHI 0 XUMHUYECKOM DJIEMEHTE U BEIIeCTBE U CUCTEMBI MOHATUI 0 XUMUYECKOH peakiinu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHbI IO
MIPUHIUITY OCIEA0BATENIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPEACTABICHUI pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK
OCHOBBI BCETO €cTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YYEHHSI O CTPOCHUH aTOMa U
XUMHUYECKOH CBS3H, MPEJICTABICHUN 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTuyeckre 3HaHUSI PACCMAaTPUBAIOTCS HA OCHOBE
SMITUPUYECKHU TTOTYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYroMY, BBITIOJHSS (QYHKIIUA OOBSICHEHUS
Y TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEW MPAKTUUECKOTO MPUMEHEHHS U MOJTYyYEHUS U3y4a€MbIX BEIIECTB.

Taxkast opranuzanus cofepxaHus Kypca criocoOCTBYET MPeICTaBICHUI0 XUMUYECKOM COCTABIIAIONIEH HAyYHOU KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOMN
npupoabl. TeM cambIM oOecrieunBaeTcs BO3MOKHOCTE (POPMUPOBAHUS Y 00YUAIOMIMXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOaM
[IO3HAHMS B HayKe. Ba)XHO TakkKe 3aMETUTh, YTO OCBOCHUE COJIEPKaHUA Kypca IIPOUCXOIUT ¢ IIPUBJICUCHUEM 3HAHUI U3 paHEe U3YUYEHHBIX KypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»



K HanpaBieHuio nepBocTeNeHHON 3HAYMMOCTH IIPU peanu3alun o0pa3oBaTeabHbIX QYHKIMNA npeaMera « XUMUs TPaJAUuLMOHHO OTHOCST
(bopMHpOBaHKE 3HAHUH OCHOB XMMHUYECKOW HAyKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JeSITEIbHOCTH YEJI0BEKa U KaK OJJHOr0
13 KOMIIOHEHTOB MUPOBO# KYJIbTYpHL. 3aaua MpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XMMUYECKUX 3HAHUN — BakKHEHIINX (HaKTOB, MOHATHH,
3aKOHOB U TEOPETHYECKUX MOJIOKEHHA, TOCTYIHBIX 0000IIEHNII MUPOBO33PEHYECKOT0 XapaKTepa, S3bIKa HAYKH, 3HAHUN O HAYYHBIX METOJIaX U3YUEHUS
BEIIECTB U XUMMUYECKUX PEaKLui, a Takke B (POPMUPOBAHUU U Pa3BUTUU YMEHHUH U CIIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM,
HaOJI0ACHUEM U IPOBEIEHUEM XUMHUYECKOI0 IKCIIEPUMEHTA, COOII0AEHUEM ITPABUII 0€30IaCHOr0 OOpAIEHHs C BEILIECTBAMU B IIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ atum nienu n3ydeHus rnpeaMera B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIEr0
obpazoBanus. CerogHs B 00pa3oBaHUU 0CO00 3HAYUMOM MTPU3HAETCS HAIIPABICHHOCTh 00YyUEHHsI HAa pa3BUTHE U CAMOPA3BUTHE JINYHOCTH,
(bopmupoBaHue e€ HHTEIUIEKTa 1 0011el KynbTypbl. O0yueHre YMEHUIO YUUThCS U MPOJOKAaTh CBOE 00pa30BaHNUE CAMOCTOSITEIbHO CTAHOBUTCS OJHOM
13 BOKHEHIINX (PYHKIMHA yaeOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NP U3yYEHUU NpeIMeTa B OCHOBHOM ILIKOJIE JOMUHUPYIOLIEe 3HaUeHUe IPUOOPEIH TaKue LeNH, KakK:
(GopMHpOBaHUE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CaM0O00Pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATHIO PEIICHUH, CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;
HaIpPaBJIEHHOCTh 00YYEHHUS HAa CUCTEMAaTHYECKOE MPUOOIICHNE yYaIIUXCs K CAMOCTOSITENIbHOM MMO3HAaBATEIbHON JESITEIbHOCTH, HAyYHBIM METOIaM
NO3HaHUs, (OPMUPYIOIIUM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;
o0ecrieyeHne yciaoBUi, CIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUAIOIIUMHUCS ONbITa pa3HOOOpa3HOM
JeSITEIbHOCTH, TO3HAHUS U CAMOIIO3HAHHUS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUEHHE JUISl pa3IUUHbIX
BUJIOB JI€ATEIbHOCTH;
(dopmHpoBaHUEe YMEHUI OOBSICHATH U OLICHUBATH SIBIEHUS OKPYXKAIOIEro MUpa Ha OCHOBAHWUHU 3HAHUN U
OTIbITA, ITOJIYYEHHBIX IPU U3YYEHUN XUMMUH;
dbopMupoBaHUEe y 00Y4arOMIHUXCS TYMAaHUCTUYECKHUX OTHOILIEHUH, TOHUMAaHUS LIEHHOCTH XUMHYECKHX
3HAHUU U1 BBIPAOOTKH 3KOJOTHYECKH 11€J1eCO00pa3HOTo MOBEECHUS B OBITY U TPYIOBOM JNEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO 3/10pOBbS U
OKpY>Karollew NpUpOIHON CPEBI;
pa3BUTHE MOTUBAIMH K 00y4eHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHUS 0011[€4eNI0OBEYECKUX [IEHHOCTEHN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodUIs M HANpaBICHHOCTH JajlbHEHIIEro 00y4eHHUs.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

IlepBoHayajbHBIC XMMHYECKHE IOHATHSA

[Tpenmer xumun. Posib XMMHHK B KU3HU YeoBeKa. Tena u BeniectBa. PU3nyeCKue CBOMCTBA BEECTB. ArperaTHoe coctosinue Bemects. llonarue o
METO/ax IMO3HaHUs B XMMUU. XUMUS B cucTeMe Hayk. Huctele BeniecTBa U cMecH. CriocoObl pa3ziesieH st CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 371eMEHTHI. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U CI0KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xummueckas popmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTENBbHAS aTOMHAs Macca.
OTtHOocuTenbHAs MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

duznyeckue U XMMUYECKHE ABJICHUA. XMMUUYECKas peakus U €€ MPU3HAKU. 3aKOH COXPAHEHUs MacCChl BEIECTB. XUMUYECKUE YPAaBHEHHUS.
Krnaccudukanus XuMHYECKAX peakinid (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0M, C MpaBmjaMu paboThl B JabopaTopuu U MpuéMaMu o0pamieHus ¢ 1a00paTopHBIM
000pyZI0BaHUEM; U3YUYEHHUE U OMHUCaHNe (PU3NUECKHX CBOWCTB 00pa3ll0B HEOPTaHUUECKUX BELIECTB; HalOIroieHue Gpu3nueckux (MIaBlIeHue BOCKa,
TasHUE JIbJ1a, paCTHPaHUE caxapa B CTYIKe, KUIIEHHE U KOHJCHCALUs BOJbl) U XMMUYECKUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON MPOBOJIOKH,
B3alMO/ICIICTBUE MeJIa C KMCIIOTOMN) SIBJIEHUH, HAOII0IeHNE U ONMCAaHKEe IPU3HAKOB MPOTEKaHHsI XUMUYECKUX peakIuil (pa3inoxeHue caxapa,
B3alMO/ICICTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pa3ioxeHue ruapokcuaa meau(ll) nmpu narpeBanuu, B3auMoIeHICTBHUE JKejle3a ¢ pacCTBOPOM COJIU
meau(ll)); nzyuenue cnocoOoB pazzieneHust cMecei (C MOMOIIbI0 MarHnTa, (UIbTPOBaHUE, BhIMApUBAHUE, TUCTUILIALUS, XpoMaTorpadus), MpoBeaeHNe
OYMCTKH MTOBAPEHHOM coJu; HAOII0IEHNE U ONTUCAHUE Pe3yJIbTaTOB MPOBEICHHS ONbITA, WITFOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl; CO3/JaHHe
MoJIeJiel MOJIEKYI (IIIapOCTEePKHEBBIX).

Baskneiilue npeacTaBUTeIM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kucinopon — aneMeHT U mpoctoe BemiecTBo. HaxoxxieHne Kuciopoaa B npupoje, Gu3ndeckue u
XUMHUYECKHe cBoicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CriocoObl MOMy4YeHUs KUCIOPOo/aa B 1a00paTOpUU U MPOMBIIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJjIoTponHas MOIUGHUKALMS KUCIOPOAA.

TennoBoii 3¢ hekT XUMUUECKOH peakiy, TEPMOXUMUYECKHE YPaBHEHHUS, 9K30- U SHJO0TEPMUYECKHUE peaKuu. TOIIMBO: Yrojib U METaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.



Bonopon — anemeHT u mpoctoe BeuiecTBo. Haxoxaenue Bogoposa B npupoe, hpusnueckue 1 XMMUYECKHe CBOMCTBA, IPUMEHEHHUE, CTIIOCOOBI
nosrydeHusi. Kuciotsl u comm.

KomuuectBo BemectBa. Monb. MossipHast macca. 3akoH ABorazpo. MossipHblil 00bEM ra3oB. Pacuérsl 1o XMMUYECKUM ypaBHEHHSIM.

®duznyeckue cBoiicTBa Bojbl. Bona kak pactBopuTtens. PacTBopsl. HackilieHHbIe M HEHACHIIIEHHBIE PACTBOPBL. PAaCTBOPUMOCTDH BEILIECTB B
Bozie.MaccoBasi 10Jis BEIIECTBa B pacTBOpe. XUMHUECKHUe cBoiicTBa Bobl. OcHOBaHMs. Posib pacTBOPOB B MpUPOJIE U B )KU3HU YenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE.
3arpsi3sHeHUEe TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuapl. Knaccuduxanms okcuos: coiaeodpasyronine (OCHOBHbIC, KUCIOTHBIE, aM(DOTEpHBIE) U
HecoieoOpa3zyromue. HoMeHkiaTypa okcHI0B (MEKIyHapOoJHas U TpUBUaAIbHAs). DU3nueckre U XMMUYECKHe CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcnoBanms. Knaccudukanust ocHOBaHU: MENOYN M HEPACTBOPUMBIE OCHOBaHU. HOMeHKIIaTypa oCHOBaHUHN (MEXIyHApOJHAS M TPUBHUAIBHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUH.

[Tonyuenue ocHOBaHUIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot (Mexa1yHapoHasi U TpuBUaibHas ). OU3ndeckue 1 XMMHUECKHUe CBOMCTBa KUCIIOT. Psij
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyyenue kucior.

Comu. HomenknaTypa cosied (MexayHapoaHasi ¥ TpUBHaNIbHAS ). DU3HYECKUEe U XUMHUECKHE CBOMCTBA cotiei. [Tonmydyenue comei.

['eneTnyeckasi CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

XYMUYECKUH SKCTIEPUMEHT: Ka4eCTBEHHOE OIpeieJICHHE COIep KaHUs KHCIOpO/ia B BO3/IyXe; MOJydeHre, COOMpaHue, paclio3HaBaHUE U U3YUECHHE
CBOMCTB KHCJIOPO/Ia; HAOIIOJICHUE B3aMMOICUCTBHS BEIIECTB C KUCIOPOJAOM U YCJIOBHS BOZHUKHOBEHUS U TIPEKPAIICHHS TOPeHUS (TI0XKapa);
O3HaKOMJIEHHE C 00pa3llaMy OKCUOB U ONHCAaHUE UX CBOICTB; MOIy4YeHHE, COOMpPaHUe, pPaCIIO3HABAHUE U U3yUEHHUE CBOWCTB BOAOPO/a (TOpEeHHeE);
B3anMo/ieiicTBie Bojopoa ¢ okcuaom meau(ll) (Bo3amMoxkHO MCTIONB30BaHUE BUAEOMATEpUaoB); HAOMOIeHHE 00pa3IOB BEUIECTB KOIUYECTBOM | MOJIb;
UCCIIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB € PAa3IMUYHOM PaCTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONpPEAeNEHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BELIECTBA; B3aMO/IEHCTBHE BO/IBI C METaNIaMU (HATPUEM U KaJlbLiieM) (BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPUAlOB); ONpeesICeHNE
PacTBOPOB KHUCIIOT U LIEJIOYEH C TOMOIIbIO HHINKATOPOB; UCCIIEJOBaHHE 00pa3lloB HEOPraHMUECKHUX BEIIECTB Pa3IMUHBIX KJIacCOB; HAaOII0IeHNE
W3MEHEHHUS OKPACKU MHIIMKATOPOB B PACTBOPAX KUCIIOT M MIEN0Yei; n3ydeHune B3aumoieiicTBus okcuna meau(ll) ¢ pactBopom cepHO# KUCIOTHI, KUCTIOT
C METaJJIaM{, Peakluii HeUTpaIu3aluy; MOJy4YeHUEe HEPaCTBOPUMBIX OCHOBAHHH, BRITECHEHUE OJJHOTO METaJlIa APYTUM U3 PACTBOPA COJIM; PELIEHUE

OKCIICPUMCHTAJIBHBIX 3ajJia4 IO TEME «BaxHeHIe Ki1accel HCOPTraHNYCCKUX COGHHHGHHﬁ)).



Hepuoauyeckuii 3akoH u Ilepunoanyeckasi cucrema xumMmudeckux 3jiemenToB /[, U. MenjeJieeBa.
Crtpoenue aToMoB. XUMHYECKAsl CBSA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie MOMBITKH KIACCUPUKAIINN XUMUUYECKUX ATIEMEHTOB. [IoHATHE 0 Tpymax CXOJHBIX 3JIEMEHTOB (IIEJI0YHBIC U IIEJI0YHO3EMENIbHBIC METaILIIbI,
raJIOTeHbI, HHEPTHBIC T'a3bl). DIEMEHTBI, KOTOPbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U THAPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xuMuueckux snemeHnToB /. . Menaeneena.

Kopotkonepuoanas u juimHHOnIepruoaHas ¢popmel [lepuonndeckoii cuctemsl xumuaeckux 3nemeHToB 1. . MenneneeBa. [lepuo/ist v rpymisl.
DU3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIbI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sep. M30Tonbl. DiekTpoHbl. CTpOSHHE IIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX DJIEMEHTOB
[Tepuonuueckoii cucremsl [. . MenneneeBa. XapakTepucTUKa XMUMUUECKOTO 3JIEMEHTA MO €ro nosoxenuto B [lepuognyeckoii cucteme /1. U.
Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METALTMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 TPYyMIaM U IEPHOIaM.
3nauenue [lepuoguueckoro 3akona u [lepuoauueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB ISl pa3BUTHS HayKH U npakTuku. J[. 1. MenneneeB —
YYEHBIN U TPAKIAHNH.

Xumudeckas cBsa3b. KoBaneHnTHas (oJisipHas U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX 2JIEMEHTOB. IOHHAs CBSI3b.

Crenens okucienusi. OKUCIUTENHHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporiecchl OKUCIeHHs 1 BOCCTaHOBIICHUSI. OKUCITUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCTIEPUMEHT: U3y4yeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/ICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT U
enoyueii; mpoBeeHNE OMBITOB, HILTIOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PeaKIiil (TOpeHHe, PeaKkIiuu pa3oKeHus,
COCTMHECHHUS).

Me:xknpeamMeTHble CBSI3U

Peanu3ainus MeXNpeaAMETHBIX CBSA3EH MPU U3yUYEHUU XUMHUU B 8 KIIACCE OCYIIECTBISIETCS Yepe3 UCIIOIb30BAHKME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX

HOHHTI/II\/'I, TaK U HOHHTI/II;'I, ABJIIIOINUXCA CUCTEMHBIMU JIA OTACIBHBIX ITPEAMCETOB €CCTCCTBCHHO-HAYYHOI'O TUKIJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (pakT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJIN3, CHHTE3, KJIacCUu(PUKaIus, MepruoMIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJISTTHPOBAHHE, U3MEPEHUE, MOJIETIh, SIBJICHHUE.

®duznka: MaTepusi, aTOM, HJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKITU, U30TOIbI, pAAHOAKTUBHOCTh, MOJIEKYJIa, SIEKTPUUECKUH 3apsil, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BEIECTBA, Ta3, (GPU3NUYECKHE BETUINHBI, IUHUIIBI H3MEPEHUsI, KOCMOC, IUTaHEeThI, 3BE31b1, CoMHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPO/IbL, IOJIE3HbIE HCKOMIAEMbIe, TOILJIMBO, BOJAHBIE PECYPCHI.
INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3ydyenne xumMun B 8 KJ1acce HAMPaBIICHO HA JOCTHKEHUE 00YYArOIIUMHUCS THYHOCTHBIX, METAPEIMETHBIX U ITPEIMETHBIX PE3yJIbTATOB OCBOCHHUS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIIEr0 00pa30BaHUs TOCTUTAIOTCS B X0/I€ 00YYEHUS] XMMUH B €IMHCTBE YUCOHOM U
BOCIIUTATEIHLHOM JiesTeIbHOCTH OpraHu3aiiui B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUICKMMH COLIMOKYIBTYPHBIMU M TyXOBHO-HPABCTBCHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMH B OOIIIECTBE MPaBUIIAMU ¥ HOPMaMH MTOBEICHHSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHS, CAMOPA3BUTHS U COLHAIN3 AN
00yJarommxcs.

JIMYHOCTHBIE PE3yNIbTAThl OTPAKAOT CPOPMUPOBAHHOCTH, B TOM YKCJIC B YaCTH:

IMaTpuoTHYECKOro BOCIUTAHUS

1)  I[EHHOCTHOTO OTHONICHHS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY HACJICAMIO,TIOHMMAaHHsI 3HAYCHHS XUMHUUECKON HAyKn
B )KM3HH COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OPMAITUEH O MepeIOBbIX JOCTHKCHUSIX U OTKPBITHIX MHPOBOH U
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA,

I'pasknanckoro BocnuTanus

2)  MpPEeACTaBJICHHS O COIMAIBHBIX HOPMaX M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,KOMMYHHKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIeA0BATENBLCKOM, TBOPUECKOM U APYrUX BUAAX AESATEILHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM
JeSTeIbHOCTH MIPU BBIIOJHEHUH y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB, CO3/IaHUH YUE€OHbBIX IPOEKTOB,
CTPpEMIICHHA K B3AMMOIIOHMMAHWIO U B3aUMOITIOMOIIIX B ITPOLECCE STOH yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE IMMOBEACHHUEC U IMOCTYITKHU
CBOMX TOBAPHIIEHN C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

ILleHHOCTH HAYYHOI0 O3HAHUSA

3)  MHPOBO33pPEHYECKUX MPEICTABICHUI O BEIIECTBE U XUMUIECKOW PEAKIMH, COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISIIOLIMX OCHOBY JIJISl IOHMMaHUS CYITHOCTH HAyYHOW KapTHUHBI MUPA; MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBSA35X YEII0OBEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;



4)  mo3HaBaTEIbHBIX MOTHBOB, HAIIPABICHHBIX Ha ITOJIy4CHHE HOBBIX 3HAHUH M0 XUMHH, HEOOXOIUMBIX IIT00BICHEHUS HA0II0JaeMbIX IIPOIIECCOB
U SIBJICHUI;

5) mno3HaBaTeabHOM, MHPOPMAIIMOHHON U YMTATEIBCKOM KYJIBTYPhI, B TOM YHCIIC HABBIKOBCAMOCTOSTEILHOU PA0OThI C YUCOHBIMH TEKCTAMH,
CIPAaBOYHOM JIMTEPATYPOH, TOCTYITHBIMUA TEXHHUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

6) wuHTepeca K 0OYYEHHIO M [TO3HAHHUIO, JTIFOO03HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH KCAMOOOPA30BaHMIO, IIPOCKTHON M MCCIIEI0BATEIILCKOM
JEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHS 00yUYEHUS B JaIbHEHIIIEM;

@®opMUPOBaHUS KYJbTYPbI 310POBbsl
7)  OCO3HaHUsI ICHHOCTH XM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA3/I0POBBII 00pa3 MHU3HU, OCO3HAHUS MTOCICICTBUI
Y HEMPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOIECHUS aIKOTOJIsl, HAPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTH COOTIOACHUS MTPaBUl O€30MaCHOCTH MPU

00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

TpyaoBoro BOCHUTAHUA

8) wuHTepeca K MPaKTUYECKOMY U3y4YCHHIO IPO(dEeCcCHii i Tpyaa Pa3InvyHOrO PO/, yBaXKEHHE K TPYy UPE3yIbTaTaM TPYIOBOU JIESITEIbHOCTH, B TOM
qucJie Ha OCHOBE MPUMEHEHMSI IPEAMETHBIX 3HaHUN IO XMMHH, OCO3HAHHOTO BbIOOpa MHAMBHUAYAIbHON TPAEKTOPUH MPOAOIKEHUsT 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMUMHUHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCTIEIIHON MpodeccroHaIbHOM 1eATeNbHOCTH
U pa3BUTHUS HEOOXOUMBIX YMEHUI; TOTOBHOCTH aJJallTUPOBATHCS B MPO(ECCUOHATILHON Cpejie;

IKO0JIOTHIECKOr0 BOCIUTAHUSA

9)  3KOJIOTHYECKH I[eJIECO00Pa3HOr0 OTHOIMICHUS K IPUPOIEe KaK HCTOYHHUKY JKU3HU Ha 3eMile, OCHOBE €ECyIEeCTBOBAHUS, TOHUMAHUS [IEHHOCTH
3JI0pOBOTO 1 0€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIOACHHUS ITPaBUII O€30MaCHOTO TIOBEIEHUS TPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

10) cmocoOHOCTH MPUMEHSATh 3HAHHUS, TOJTydaeMble TIPH U3YYCHUU XUMUH, [T PEIICHHUS 3a/1a4, CBSI3aHHBIXC OKPY)KAIOIICH MPUPOIHON CPeIoi,
ITOBBIIIICHU S ypOBHH 3KOJ'IOI"PI‘-I€CKOI7I Ky.]'II)TypI)I, OCO3HaHUA FHO63J'IBHOFO xapaKTepa OKOJIOTHUYCCKUX np06neM 158 HYTeﬁ nux peI_HeHI/IH HOCpeHCTBOM
METOH0B XUMHUU;

11) 5KOJIOTHYECKOTO MBINUICHHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B MIO3HABATEILHON, KOMMYHUKATUBHOW UCOITUAILHON TIPAKTHUKE.

METANIPEIJMETHBIE PE3YJIbTATBI



B cocTaBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIICISAIOT 3HAYMMBIC JIs ()OPMHUPOBAHKS MUPOBO33PEHUS O0IICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS,
MIPUHITUIL, THITOTE3a, PaKT, CUCTEMA, IIPOIIECC, IKCIIEPUMEHT U Jp.), KOTOPBIC UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MIPEAMETaX U
MO3BOJISIFOT HA OCHOBE 3HAHUU U3 ATHX IPEIMETOB (POPMHUPOBATH MPEACTABICHUE O [IEJIOCTHOW HAYYHOUN KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHBIC
JeicTBHs (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHEIC), KOTOPBIE 00eCeunBaOT POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIHLHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON NeATEILHOCTH.

MertanpeaMeTHbIC PE3yIbTaThl OCBOCHUS 00pa30BaTEIbHON MTPOTrPaMMBbI 0 XMMHUHU OTPAXKAIOT OBJIAJCHUE YHUBEPCATbLHBIMHU MT03HABATEILHBIMU
IEHCTBUSIMH, B TOM YHCIIC:

ba3oBbIMM T0rMYecKMMH e CTBUSIMU

1) yMeHHeM HCIOIB30BaTh MIPUEMBI JIOTHYECKOTO MBILLICHUS IPU OCBOCHHUHU 3HAHHI: PACKPBIBATH CMBICIXHMMHUYCCKUX HOHATHI (BBIISISATD UX
XapaKTepHble IPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C IPYTUMU MOHATUSAMHU ), UCIIOJIb30BATH MOHITUS ISl OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUII;
BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKAIIUU XUMHUYECKUX BEIIECTB M XMMUYECKHUX PEaKIfii; yCTaHABINBATh IIPUYNHHOCIICACTBEHHBIE CBSI3U
MEXy 00BEKTaMU U3YyYEHHSI; CTPOUTD JJOTMUYECKHE PACCYKACHUS (MHYKTUBHBIE, IeAYKTUBHBIE, 10 AHAJIOTUN); J1e/1aTh BBIBO/IbI U 3aKIIIOUECHUS;

2)  yMEHHEM NPUMEHSITH B IPOLIECCE TO3HAHMUS MOHATHS (IPEIMETHBIC M METAIPEIMETHBIC),CHMBOJINYECKHE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yeMbIC B
XUMHH, TPe0Opa30BbIBaTh IIMPOKO NPUMEHSIEMbIE B XUMUU MO/JIEJIbHbIE MPEACTABIECHUS — XUMHUECKUN 3HAaK (CUMBOJI 2JIEMEHTA), XUMUYECKast
¢dbopMyIia U ypaBHEHHE XUMUYECKON PEAKIIMN — MPHU PELUICHUH y4eOHO-[T03HABATENbHBIX 3a/1a4; C YUETOM 3TUX MOJENIbHBIX IPEICTaBICHUN BBISBIATh
U XapaKTEePH30BaTh CYIIECTBEHHbIE TPU3HAKH N3Y4aeMbIX 00BEKTOB — XMMHUYECKHX BEIECTB U XMMUYECKUX PEaKIHii; BBIBIATH 00IIHe
3aKOHOMEPHOCTH, IPUUNHHOCIIEACTBEHHBIE CBS3U U IPOTUBOPEYHSI B U3y4aeMbIX IIPOLIECCAX U ABJIECHUSAX; IPEAIAraTb KPUTEPUHN IS BBIIBICHUS ATHX
3aKOHOMEPHOCTEN U MPOTUBOPEUHI; CAMOCTOATEIBHO BEIONPATh cr1oco0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJILKO BApMAHTOB PELICHMUS,
BbIOMpaTh HanOoJIee MOIXOJAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB);

ba3zoBbIMHU Hcc/Ie10BATEILCKHUMHM 1€ CTBUSIMH

3)  yMEHHEM HCIOJIb30BaTh MMOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA MMO3HAHMUS, a TAK)KE BKAUYECTBE OCHOBBI JIJIs1 JOPMHUPOBAHUS
TUTIOTE3bI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

4)  npuoOpeTeHHe OMbITA MO TUIAHUPOBAHHIO, OPTAHU3AIUH U TIPOBEICHUIO YUCHUYECKUX SKCIIEPUMEHTOB: YMEHHE HA0JII0IaTh 32 X0JI0M TpoIiecca,
CaMOCTOSITENTFHO MPOTHO3UPOBATH €T0 Pe3yNbTatT, GOPMYINPOBATH 000OIIEHHUS U BBIBOBI IO PE3YNIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS,
COCTaBJISITh OTYET O MpoIeTIaHHON padoTe;

Padotroii ¢ ungopmanueit



5)  yMeHHeM BbIOMPATH, AHATM3UPOBATH U HHTEPIPETUPOBATh HH(DOPMAIIHIO PA3TMYHBIX BUIOB U (DOPMIIPEICTABICHUS, OIYIAEMYIO U3 Pa3HbIX
MCTOYHUKOB (HAY4YHO-TIOMYJIApHAs IMTEPATypa XMMHUUECKOTO COJIep>KaHusl, CIIPaBOYHbIE TOco0Ous, pecypchl IHTepHeTa); KpUTHUECKH OLICHUBATh
MIPOTUBOPEUUBYIO H HEJJIOCTOBEPHYIO HH(POPMAITHIO;

6) yMEHHEM MPUMEHSATH PA3IUYHBIC METO/IBI M 3aIIPOCHI IIPH MIOUCKE B 0TOOPE MH(OPMAIIMKA UCOOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIS
BBITIOJTHEHUS YU€OHBIX U MO3HABATENbHBIX 3aJ[a4 ONPEIeIEHHOTO TUIIA; IPHOOPETEHUE OIbITa B 00JACTH UCIIOIb30BaHMs HH(POPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUMN, OBJIaZICHHE KYIbTYPOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM; CAMOCTOSTEIHLHO BEIOUPATh
ONTUMAJIBHYIO (hOpMY TIpECTaBICHHUS HH(OOPMAIIUY U WILTIOCTPUPOBATH PEIIaeMbIe 3314l HECJIOKHBIMHA CXEMaMH, JHarpaMMaMHu, IpyruMu GopMaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

7)  yMCHHEM HCIOJIb30BaTh U aHATU3UPOBATH B MPOIIECCE YICOHOM U HCCIIEA0BATENbCKOM AeATEIbHOCTUUH(OPMAIIHIO O BIUSHUA
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341UCTBA ¥ TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOLIEH MPUPOTHON CPEIbL;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8)  yMeHwueM 3amaBaTh BOIPOCHI (B XO/I¢ JHAJIOTa H/WIH AUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOi TeMbI,(hOPMYIUPOBATH CBOH MPEAIOKECHHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEIJI0KCHHOM 33/1auu;

9) mpuoOpeTeHHE OMbITa MPE3CHTAIUU PE3YIbTATOB BHITOJHCHHUS XUMHUYECKOTO SKCIIEPHUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOW CO CBEPCTHHKAMH MMO3HABATEIBLHOMN U MCCIIEA0BATEIbCKOWICITEIbHOCTH MIPH PEIICHUH BO3HUKAIOIIHX
mpo06yieM Ha OCHOBE Y4€Ta OOIUX UHTEPECOB U COTJIACOBAHUS MO3UIIHMA (00CYKIeHUS, 0OMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI», KOOPAUHALIUS
COBMECTHBIX JICHCTBHI, OnpeiesieHne KpUTEPUEB 0 OIIEHKE Ka4eCTBA BBIIIOJHEHHOW padoThI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH A€ CTBUSIMH

11) yMeHueM caMOCTOSITENBHO ONPEEIATh e  JeITeIbHOCTH, ITIAaHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATH H IPU HEOOXOTUMOCTH
KOPPEKTUPOBATh CBOIO JESITENILHOCTD, BEIOMpATh Hanboiee 3eKTUBHBIE CIIOCOOBI pelIeHUs] yUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBJIATh WJIM KOPPEKTUPOBATH MPEITIOKEHHBINA AJITOPUTM JIeUCTBUN IIPU BHIMOJIHEHUH 3a/1aHUM C y4ETOM MOJTyYeHHUS! HOBBIX 3HAHUM 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX U PEaKIUsIX; OLIEHUBATh COOTBETCTBUE MOJYyYEHHOT'O pe3ysibTaTa 3asBICHHOH 1IETH;

12) yMeHHeM UCIOJIb30BaTh M AHATM3UPOBATh KOHTEKCTHI, pe/jiaraeMble B YCIIOBUH 3aIaHUN.

INPEAMETHBIE PE3YJIBTATbBI



B coctaBe npeMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 0053aTeIbHOIO CO/IePKaHus, YCTAHOBIIEHHOTO JIaHHOM MPUMEPHOI1 paboyeil mporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOIIUMUCS HAyYHbIE 3HAHUS, YMEHUS U CLIOCOOBI IeUCTBUM, cieniu(ruecKue A MpeIMeTHOM 00macTu « XUMHUS», BUIbI
JESTENLHOCTH T10 MOTYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHIX.

[TpenMeTHBIE Pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y O0YUAIOIIUXCS CIEAYIOUUX YMEHHI:

1)  packpvieams cmbici OCHOBHBIX XMMUUYECKUX TOHATHIA: aTOM, MOJIEKYJIa, XUMUYECKHUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOAHAS M HEOAHOPOAHAS ), BAJICHTHOCTH, OTHOCUTENIbHAS aTOMHAsI M MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10JI1 XUMHYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BbEM, OKCHI, KHCIIOTa, OCHOBaHUE, COJIb, YJICKTPOOTPULIATEIbHOCTD, CTETICHb
OKHCJICHMS, XUMUUECKasl peakus, KilacCu(pUKalys peakuii: peakiui COeTUHEHNs, peaKUH Pa3JIoKEHUs, PEaKkIM1 3aMelleH s, peakliuu oOMeHa,
9K30- U SHJO0TEPMUYECKHE PEAKLIUH; TEIIIOBOH 3 PEKT peakuu; 1Ipo aToMa, JIEKTPOHHbIH CI0i aToMa, aTOMHasi OpOUTalb, PaJuyc aToma,
XUMHYECKas CBS3b, OJSIPHAS M HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi JI0JIsl BEIIECTBA (IIPOLIEHTHAS
KOHLIEHTpALUs) B pacTBOPE;

2)  wwLIoCmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHN (CM. I1. 1) ¥ IPUMEHSITh 3TH MOHSATHS IIPH OMTUCAHUHU BEIIECTB M UX
[IPEBPAILICHU;

3)  ucnonvzosams XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBIICHHs ()OPMYJT BELIECTB M yPaBHEHHUI XUMHUCCKUX PEAKIIHUil;

4)  onpedensimb BaJIGHTHOCTh aTOMOB 2JIEMCHTOB B OMHAPHBIX COSMHECHUSX; CTECIICHb OKHCIICHHSI DJIEMEHTOB B OMHAPHBIX COCTUHECHUSIX;
MPUHAIEKHOCTD BEIIECTB K ONpPEAeIEHHOMY KJIaccy COeIMHEHUH 1o (opMysiaM; BUJ XUMHUECKON CBS3M (KOBAJIEHTHAs U NOHHAs) B HEOPTaHUYECKHX
COEIMHEHUSIX;

5)  packpwisamov cmuicn [lepuoandeckoro 3akona /1. 1. MeHnzaeneeBa: 1éMOHCTpUPOBATh HOHMMaHUE IEPHOIMUYECKON 3aBUCHMOCTH CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB OT WX MMoJiokeHus B [lepnonnveckoii cucteme; 3aKOHOB COXPaHEHHSI MACCHI BEIIECTB, TOCTOSTHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUsI, 3aKOHA ABOTaJJpo; OMHUCHIBATh U XapaKTepH30BaTh TaONINUYHYIO popmy Ileprnonudeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJaBHas nojarpymnmna (A-rpynmna)» u «rnodounas noarpynna (brpymnmna)», Mansie 1 60JbIINE TEPUO/IbI; COOTHOCUTH 0003HAUEHUS,
KOTOpbIe nMeroTcs B Tabmuie «[leprogmueckas cucteMa XuMuideckux 3nemMeHToB /. . MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTAB U 3apsij sAApa, 00Iee YHCIIO JIEKTPOHOB U PACTIPEICIICHHUE UX 110 JJIEKTPOHHBIM CIIOSM);

6) knaccuguyuposams XUMAYECKUE HIEMEHTHI; HEOPraHMUECKHE BEIIECTBA; XUMUYECKUE PEaKIUH (10 YHCITY U COCTABY yYaCTBYIOUIMX B PEAKIIUH
BEIIIECTB, 110 TEIUIOBOMY 3 deKTy);



7)  xapaxmepuzoeambv (Onucviéams) o0OIINE XUMUIESCKHE CBOWCTBA BEIIECTB PA3JIHMYHBIX KJIACCOB, MOITBEPIKIast OMUCAHUE [TPUMEpaAMU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

8)  nmpoenoszuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa; BO3MOYKHOCTH MPOTEKAHUS XUMHUECKUX MIPEBPAICHHI B
PAa3JIMYHBIX YCIIOBUAX,

9)  6blyUCHSIMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJTI0 XMMHUYECKOT0O 3JIEMEHTa 110 (GopMyJsie COeUHCHNUS;
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; IPOBOJAUTH PACUETHI IO YPABHCHUIO XUMUYECKOU PEaKIUH;

10) npumensims OCHOBHBIC OTICPALIMU MBICITUTEIILHOMN NESITEIILHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIeHIE, CUCTEeMATH3aIUIO,
KJ1acCU(DMKALIUIO, BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — /ISl H3Y4YCHHUSI CBOWCTB BEIIECTB U XMMUYECKHUX PEAKIIHif; €CTECTBEHHO-HAYYHbIC
METO/IbI IIO3HAHKS — HAOJI0ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN ),

11) cnedosams nipaBUIAM MOJIb30BAHMS XMMHYCCKOM TTOCYI0N M Ja0OpAaTOPHBIM 000pYIOBAaHHEM, a TAKXKe MTPaBUIaM OOpaIleHHs C BEIIECTBAMH B
COOTBCTCTBHUU C HHCTPYKIUAMMU I10 BBIITIOJITHCHUTIO na60paT0prlx XUMHYCCKHUX OIIBITOB I10 ITOJTYUCHUIO U CO6I/IpaHI/IIO Fa3006pa3HI)IX BCIIICCTB
(BOomOpoAa M KUCIIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OTNPENEIEHHON MAaCCOBOM J0JIel PaCTBOPEHHOTO BEIECTBA; IUIAHUPOBATH U TPOBOIUTH
XUMHAYECKHE YKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIECIIOUCH U KUCIOT C IOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHOn(TaIeHH, METUIOPaHXK U

ap.).
TEMATHUYECKOE IVIAHUPOBAHUE

KosnuecTBo yacos
Bujabl 1eiTeJIbHOCTH Buasl, popMbl KOHTPOJIS
Ne | HanmeHnoBaHue pa3JesioB H TeM Jara DJ1eKTPOHHBIE
n/n | nporpaMMsI H3YyYeHMs (uudposbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE obpa3oBaTe/bHbIe
paboTsl paboTel pecypcsl

Paznen 1. HepBonaqaanble XUMHUYECCKHE NOHATHH




1.1

Xumus — BakHasi 00J1aCTh
€CTeCTBO3HAHUS U MPAKTHYECKOi
JIeiITeJIbHOCTH YeJI0BeKa

01.09.2022
17.09.2022

PackpbIBaTh CMBICI U3y4aeMbIX HOHSTHIA;;

PackpbIBaTh posIb XUMUH B IPHPOJIE H JKU3HU YENIOBEKa; e&

CBSI3b C APYTHMH HAYKaMH;;

Pa3nuyaTh 4HCTHIE BEIECTBA U CMECH; OTHOPOIHbIE U
HEeoJHOpOHEIe cMecH; CIenoBaTh paBHIaM II0JIb30BaHUSL
XUMHYECKOH MOCy 10 ¥ 1Tab0paTOpHBIM 000PYIOBAHHEM; &
TaloKe NpaBHIaM O0palleH s ¢ XUMHYECKHMH BEIECTBAMU B
COOTBETCTBUH C HHCTPYKLHSAMH 10 BBIIOIHEHHIO IPAKTHUECKHX
pabor;;

[TnarupoBaTh M IPOBOAUTH XUMUUESCKHUI SKCIICPHMEHT 110
H3YYEHHIO U ONUCAHUIO (PU3MYECKUX CBOKMCTB BEIECTB; CIOCOO0B
pasJeneHus CMeceil BelecTB;;

Vcrions30BaTh NpH BHINOIHEHUN yIeOHBIX 331aHUH U B IIPOIIECCe;
HCCIIeIOBATENBCKOM AESTENBHOCTH HAyIHO-TIOYISIPHYIO
JIUTEPATypy XUMUYECKOTO COIEPIKAHHS; CIPABOYHBIE MAaTEPUAIbL;
pecypcel MHTEpHETA;;

BricTpauBaTh pa3BEpHyTHIE MMCEMEHHEIE U YCTHBIE OTBETHI C
0mopoii Ha; HHPOPMALIUIO U3 YIeOHHUKA U CIIPABOYHBIX
MaTepUalloB; IPAMOTHO UCIIOJIb30BATh U3YYEHHBIN MTOHATHHHBIA
ammapar Kypca XUMUH;

1

[T1cbMEHHBII; KOHTPOIIb;;
[Mpaktuyeckas; padora;;
CaMOoOIIeHKa C;
HCI0JIb30BaHNEeM«OIEHOYHOTO;
JIECTaY,

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




1.2. | BemecrBa 15 1
U XHMHAYeCKHe PeaKkuun

19.09.2022
23.11.2022

ITpuMeHATH ecTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS (B TOM
4ycrie HaOJI0ICHIE; MOJICITHPOBAHHE; SKCIICPUMEHT) U OCHOBHbIC
OIepaIy MbICIUTENbHOM; JeATeIbHOCTH (CpaBHEHHE;
KIIaccu(pUKays) A1 U3yIeHUs BEIeCTB H XUMHYECKHUX PEaKInil;;
PackpbIBaTh CMBICI H3y9aeMbIX IOHATHI M 3aKOHOB U IIPHMEHSTH
9TH HOHSATHS IPU OIMCAHUM CBOWCTB BEILECTB U X HPEBPAICHHUI;;
Paznnuarh GusnuecKue 1 XMMUYECKUE SBJICHHS; OOBACHATh HX
CYIIHOCTb C TOUKH 3PEHHUS aTOMHO-MOJICKYJISIPHOTO YUEHHS;;
Onpe/ensiTh NIPU3HAKU XUMUYECKHX PEaKIHil; YCIOBHS

UX HPOTEKAHHUS;;

OOBACHATB CYIIHOCT (PU3NUECKUX U XUMUUECKUX SBJICHUH C TOYKU
3pEeHHs] AaTOMHO-MOJIEKYJISIPHOTO yIEHHS;;

KnaccuduimpoBars xuMuyeckue peakiuu (10 YUCILy U COCTaBY
pearupyronmx 1 o0pas3yroouxcs BEIECTB);;

CoctaBisaTh GOopMyIIbI OMHAPHBIX BEIIECTB 110 BaJICHTHOCTH U
OIIPEe/IeIISTh;

BAJICHTHOCTb 110 (hOpPMyJIaM BEIIECTB;;

PaccTaBisaTh K09 PUIUEHTH! B yPaBHCHHUSIX XUMHUUESCKIX PEaKIHii;;
BsicTpanBaTh pa3BEPHYTHIC MUCHMCHHBIC M YCTHBIE OTBETHI C
OIopoii Ha; MHMOPMALIHIO U3 y4eOHHUKA U CIIPABOYHBIX MAaTEPHAIIOB;
IPaMOTHO HCIIOIb30BaTh N3YUSHHbIH MOHSATHIHHEIN ammapaT Kypca
XUMHH;

YcrHblit onpoc; [TncbMeHHbIH;
KOHTpOJIb;; KOHTpObHAS;
pabora;;

TectupoBanue; J{UKTaHT;

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

Hroro no paznery 20

Pasnen 2. Baxkneiimme npeacTaBuTe/Id HEOPraHu4eCKUX BeleCTB




2.1.

Bo3ayx. Kuciopoa. Ilonsitue 06
oKcHIaX

24.11.2022
08.12.2022

PackpbIBaTh CMBICI H3y4aeMBbIX IOHATHIA H IPUMEHSATH 3TH
HOHATHSA IIPY OIHCAHHU CBOMCTB BEILECTB U X NPEBPAILEHHI;;
XapakTepru3oBaTh (OIIUCHIBATh) COCTAB BO3AyXa; (pU3HIECKHE U
XHMHYECKHE CBOMCTBA KHCIOPO/a; CIOCOOBI €ro MOTyYeHHS;
IpUMEHEHNE U 3HaUeHHe B IIPUPOJIE U KU3HU YETIOBEKa;;
CpaBHUBATh PEaKINH TOPEHUS U METIEHHOTO OKUCIICHUS;;
Cobupath npuOOpPBI IS MOJIYy4EeHHS KUCIOpoaa (BBITECHEHUEM
BOJIBI ¥ BO3yXa); Pacmo3HaBaTh ONBITHBIM IIyTEM KHUCIOPOZ;;
Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY A7 COCTAaBIICHUS
(hopMy1 BelEeCTB; MOJIEKYIJISIPHBIX ypaBHEHUH XMMHYECKHX
peakIuii ¢ ydacTHeM KHCIOpoJa;;

OOBSCHATH CYIIHOCTD 3KOJOTHIECKHX MPOOIIEM; CBSI3aHHBIX

C 3arpsA3HEHHEM BO31yXa;;

CrnenoBatb npaBuiiaM 06e30macHoi paboThl B 1a00paToOpuu Mpu
HCIIONB30BaHHN XHUMHUYECKOH IOCY B! X 000pyIOBaHNS;

a TaKoKe NpaBUIaM OOpaIleH s ¢ TOPIOUYNMH BELIECTBAMH B OBITY;;
IInaHupoBaTh U OCYIIECTBIATH HA MPAKTHUKE XUMUYECKUE
JKCIIePHMEHTHI;

;

MIPOBO/IUTDH HAOIIOICHUS;

Jie7aTh BBIBOJBI IO Pe3y/IbTaTaM KCIEPUMEHTA;;

Y4acTBOBaTH B COBMECTHOM paboTe B IpymIIe;;

Hcnonp30BaTh IpH BBHINOIHEHHHN YIeOHBIX 3aaHU U B IIPOIIECCE;
HCCIIeIOBATEIbCKOM AeATeTbHOCTH HayIHO-IOIYIIPHYIO
JIUTEPaTypy XUMUIECKOTO COZIepPIKaHMs; CIIPABOYHBIE MAaTEPHAIIBI;
pecypcbl UnTepHera;;

BricTpauBaTh pa3BEépHyThIe TUCbMEHHBIE U YCTHBIC OTBETHI C
oropoii Ha; HHPOPMAIHUIO U3 yIeOHNKA U CIIPaBOYHBIX MAaTEPUAJIOB;
TPaMOTHO MCIOIb30BaTh U3yUCHHbIM MOHATUIHBIN anmapar Kypca
XHMHUUY;

VYerhblit onpoc; ITucbMeHHBIH;
KOHTpOIB;; [IpakTHyeckasi;
pabora;; TectupoBanue;;
CaMooIIeHKa C;
HCII0JIb30BaHHEeM«OLEHOYHOTO;
JICTAY;

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




2.2. | Bogopon. 09.12.2022 VYerubiit onpoc; [ucemennsiit; | https://resh.edu.ru/

IloHsiTHE 0 KHCJIOTAX U COJISAX 28.12.2022 KOHTPOIIb;; http:/alhimik.ru
PackpbIiBaTh CMBICI U3y4aeMBbIX HOHATHH U IPUMEHSTh 3TH NOHITUS IpakTuyeckas padbora;; https//h”ru/ http//c_
IPH ONMCAHHUH CBOICTB BELIECTB M MX MPEBPAILCHHIL;; Tectuposanue; JIUKTaHT; books.narod.ru/
Xapaktepn3oBaTh (OMHCHIBATh) PU3HIECKUE U XUMHIECKIE : https://1sept.ru/
CBOMCTBA BOAOpOAA; croco0bl €ero TIOJIYY€HUS, IPUMEHECHUE;; https://iu_ru/video-'essons
CobupaTb pubOp IS MOTyIeHUs] BOZOPOJIa;;
Vcronb30BaTh XUMUYECKYIO CHMBOJIUKY JUIsSl COCTABIICHHS
(opMyI1 BEIIECTB; MOJIEKYJSIPHBIX YPABHEHNUH XUMHUYECKHX
peaxuuii ¢ yaacTueM BOJOPO/a;;
CrenoBats npaBuiaM Oe30macHOi pabOTHI B 1a00paTOpHHU IPU
HCIIOJIB30BAHUH XHMUYECKOM MOCY bl 1 000PYI0BaHHS;
a TaK)Ke TPaBUJIaM OOpALICHNs C TOPIOYMMH BELIECTBAMH B OBITY;;
II1aHUPOBATh U OCYLIECTBIISAT Ha MPAKTHKE XUMUYECKHE
9KCIIEPHUMEHTHI;
[IPOBOJUTH HAOIIOCHHSI;
JIeNaTh BBIBOABI 10 Pe3yJIbTaTaM SKCIIEPHMEHTa;;
Y4acTBOBaTh B COBMECTHOM paboTe B IpyIIie;

2.3. | KosimuecTBeHHbIE OTHOMIEHHS] B XUMHH 09.01.2023 | PackpbIBaTh CMBICI H3Y4aeMbIX IOHSTHII U TIPUMEHSITh 3TN Verubiit onpoc; [ucemennsiit; | https://resh.edu.ru/
21.01.2023 | moHATHSA; a TaKoKe H3yYEHHBIC 3aKOHBI H TEOPUH IS PEIICHUS KOHTPOIIb;; http:/alhimik.ru

PpacuéTHBIX 3a/a4;; https://hij.ru/ http://c-

BEIMHUCIATH MOJSIPHYIO MacCy BEIIECTB; KOJIMYECTBO BEIECTBA;
00BEM rasa; Maccy BELIEeCTBa;;

IIpoBOANTE Pacu€rTsl 10 YpaBHEHHUSM XHMHUYECKHX PEaKIIHIi:
KOIMYECTBa; 00BbEMa; Macchl BelIeCTBa 110

H3BECTHOMY KOJIUUECTBY; 00BEMY;

Macce peareHTOB WIIH IIPOJYKTOB PEaKIIHIL;;

BricTpauBaTh pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C
ornopoii Ha; MHOPMAIUIO U3 yIeOHHNKA U CIPaBOYHBIX MaTEPHATIOB;
TPaMOTHO HCIIOIb30BaTh N3YUSHHbIH MOHSATHHHEIN amnmapaT Kypca
XUMUH;

i

Tectuposanue;

books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.4.

Boaa. PactBopsl. [Tonsitue 06
O0CHOBAHMSIX

23.01.2023
08.02.2023

PackpbIBaTh CMBICII U3y4aeMbIX NOHATHI U IPUMEHATh 9TH MOHATHA
[IPU OIMCAHUU CBOMCTB BEILIECTB U UX NPEBPAILECHUH;;
XapakTepu3oBath GH3UUECKHE U XHMUIECKHE CBOWCTBA BOABL;

€€ poJIb Kak;

PacTBOPUTEINS B IPUPOHBIX IIPOLECCAX;;

CocTaBIIATh ypaBHEHHSI XUMUYECKUX PEaKIHi ¢ yJacTHeM

BoJbL;; OOBSICHATD CYLIHOCT 9KOJIOTHYECKUX POOIeM;
CBSI3aHHBIX C 3arpsI3HEHUEM IPHPOIHBIX BOM; CIOCOOBI OYUCTKI
BOJBI OT IIPHMECEH; MEpHI II0 OXpaHe BOJ OT 3arPs3HCHUS;;
ITnaHNpOBATh M OCYLIECTBIIATE HA PAKTHKE XHMUIECKUE
9KCIIEPUMEHTHI;

;

MPOBOAUTH HAOJIIOACHNUS;

JeNaTh BBIBOJBI IO PE3yJIbTaTaM dKCIIEPHMEHTA;;

CnenoBatb npaBuiam 06e301macHol paboThl B 1a00paToOpHH IpH
HCIIONB30BaHIH XHMHYECKOH ITOCY/IBI X 000PyIOBaHNUS;;
ITpoBOAUTH BBIMUCIEHHS C IPUMEHEHUEM MOHATHSA «MacCoBasi OIS
BEILIECTBA B PACTBOPE;;

Vcrions30BaTh NpH BHINOIHEHUN yIeOHBIX 33JaHUH U B IIPOIIECCE;
HCCIIeIOBATENbCKOM AESTENBHOCTH HAyIHO-TIOYISIPHYIO
JIUTEPATypy XUMUYECKOTO COIEPKAHHS; CIPABOYHBIE MAaTEPUAIbL;
pecypcbl MnTepHeTa;

i

YcrHblit onpoc; [TncbMeHHbIH;
KOHTPOJIb;;

IpakTuyeckas padbora;;
TectupoBanue; JIMKTaHT;

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.

OCHOBHbBIE KJIACChl HEOPTrAHUYECKHX
coenHeHuit

09.02.2023
18.03.2023

Knaccudunuposath H3y4aeMble BEIIECTBA 10 COCTaBY U
cBoiictBam;; CocTaBisITh (GOPMYIIBI OKCUIOB; KUCIIOT; OCHOBAHHIA;
COJIel M Ha3bIBATh UX MO MEXKYHAPOIHON HOMEHKIATYpE;;
IIporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOLINX
XMMHYECKHX CBOICTB M3y4EeHHBIX KJIACCOB/TPYIII BEIIECTB; K
KOTOPBIM OHH OTHOCSITCS;;

CocTaBIsiTh MOJICKYJISIPHBIC YPAaBHEHUS PEAKLIHUA;
WLTIOCTPUPYIOIINX XHMHYECKHE CBOHCTBA M CIIOCOOBI

IOJTy9IEHHUS BEIeCTB U3yUEHHBIX KJIACCOB/TPYIIIL; a TAKXKe
MOJATBEPXKIAIOIINX TCHETHYECKYIO B3aUMOCBS3b MEK/Y HUMH.;;

HpOHBBOZ{I/ITB BBIYUCJICHUA 110 YPAaBHECHUAM XUMHUYECKUX peakum‘/'[;;

ITnaHNpOBATH M OCYLIECTBIIATE HA PAKTHKE XHMUIECKUE
9KCIIEPUMEHTHI;

;

MPOBOAUTH HAOJIIOACHNUS;

JIeNaTh BBIBOJBI IO Pe3yJIbTaTaM dKCIEPUMEHTA;;

CnenoBatb npaBuiaM 6e30macHol paboThI B 1a00paToOpuu Mpu
HCIIONB30BaHIH XHMHYECKOH ITOCY/IBI H 000PyIOBaHNUS;;
Vcrions30BaTh NpH BBINOITHEHUN yIeOHBIX 331aHUH U B IIpOIIecce;
HCCIIeI0BATeNbCKOM AesTeNbHOCTH HayIHO-MOMYIISIPHYIO
JIUTEPATypy XUMUYECKOTO COEPIKAHUS; CIPABOYHBIE MAaTePUAIIbL;
pecypcsl MHTEpHETa;;

BLICTpaI/IBaT[) pazsépHyTLIe NIMCBMEHHBIC M YCTHBIE OTBETBI C

ONOpOii Ha;

HHGOPMALIUIO U3 Y4eOHHKA ¥ CIIPABOYHBIX MAaTEPUAJIOB;
TPaMOTHO HCIIOIb30BaTh N3YICHHbIH TOHSATHHHBIN ammapar
Kypca XUMHUH;

1

YerHblit onpoc; [TncbMeHHbIH;
KOHTpOJIb;; KOHTpObHAS;
pabora;;

IpakTuyeckas padbora;;
TectupoBanue; J{UKTaHT;

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

Hroro no pasneny

30

Pazpnen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumnueckux iementoB /I. . Menneieena.

CTpOEHl/le aTOMOB. XUMHUYecKasi CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE peakuumn




3.1.

Ilepuoanueckuii 3aK0H 1
Tlepuoanyeckasi cucTeMa XMMHUYECKHX
sementoB JI. U. MeneneeBa.
CtpoeHue aToma

20.03.2023
19.04.2023

PackpbIBaTh CMBICII IEPHONIECKOTO 3aKOHA;;

[ToHuMaTh CylieCTBOBaHHUE NEPUOANYECKOI 3aBUCUMOCTH CBOWCTB
XMMHUYECKHX JJIEMEHTOB (M3MEHEHHE PaJNyCOB aTOMOB U
NIEKTPOOTPHULATETIEHOCTH) K UX COSAUHEHUH OT IIOJI0KEHHS B
NEPHONYECKON CHCTEME M CTPOEHHS aTOMa;;

YcraHaBIuBaTh CBA3b MEXKIY MOJIOXKEHUEM JJIEMEHTA B
MIEPHOJNIECKON CHCTEME M CTPOSHHEM €T0 aToMa (COCTaB U 3apsiz
sapa;

o0111ee YHCIIO HIIEKTPOHOB U;

pacIpezieNieHHe X I10 SJIEKTPOHHEIM CIIOSIM);;

IIporHo3upoBaTh XapakTep H3MCHEHHs CBOUCTB JIEMEHTOB H X
COeIIMHEHHH 110 TpyIIaM H reprojam [lepuoanyueckoil CHCTeMBI;;
XapakTepu3oBaTh XUMUYECKHE JIEMEHThI IIEPBBIX TPEX
NIEPHOJIOB; KaJIKs; KaJIbLHA 110 X HosoxkeHHio B [lepuoanyeckoit
cucreme /J[. . Menneneesa;;

BeicTpauBaTh pa3BEpHyTHIE MMCEMEHHBIC U YCTHBIE OTBETHI C
oI10poii Ha; MHAOPMALHIO U3 yueOHHKA U CIIPABOYHBIX MaTEPUAIIOB;
rpaMOTHO KCIIOJIb30BaTh U3Y4YEHHBIN MOHATHIHHBIH ammapar Kypca
XHUMHY;;

Hcnons30BaTh NpH BBINOTHEHHU yIeOHBIX 33JaHUH TEKCTHI
yueOHHKa;

crpaBouHble MaTepuais! ([lepuoxmdeckyro cucTeMy

xuMHIecknx aneMenToB J{. V. MenneneeBa; Tabmuiy
PacTBOPUMOCTH KHCIIOT; OCHOBAaHHH U colieil B Bozie;
JNEKTPOXUMHYECKHUH PsiJl HAMIPSHKEHUI METAIJIOB);;
Hcnons3oBaTh NpH BBINOTHEHHU yIeOHBIX 3a1aHUH U B IIPOIIECCE;
HCCIIeI0BATENbCKOM AesTeNbHOCTH HayYHO-MOMYISIPHYIO
JIATEPATYPY XUMHUIECKOT'O COIEPIKaHHS; CIPABOYHBIE MaTePHAIIBL;
pecypcsl MiHTepHETa;

VYerhblit onpoc; ITucbMeHHBIH;
KOHTPOJIb;;
TectupoBanue;

1

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 CBsI3b. 8 1 0 20.04.2023 | PackpbIBaTh CMbICI U3y4aeMbIX TIOHSTHI;; Verubiit onpoc; [ucemennsiit; | https://resh.edu.ru/
OKHCJIHTEILHOBOCCTAHOBHTEIbHbIE 17.05.2023 | Onpenensts BUA XUMUYECKOM CBS3U B COCIMHEHNUY;, KOHTpOJIb;; KOHTpObHAS; http:/alhimik.ru
peakuuu OrnpesensiTh CTeNneHb OKHCICHHS XUMUYECKOT0 dJIEMEHTa I10 pabora;; https://hij.ru/ http://c-

(bopmyiie ero; coeMHEHHS;; TectupoBanue; books.narod.ru/
OmnpenernsaTs IEeMEHT (BEIeCTBO) — OKUCIHUTENb U JJIEMEHT ; https://1sept.ru/
(BeIECTBO) —BOCCTAHOBUTEID;; https://iu.ru/video-lessons
OOGBSICHATB CYLHOCTb NPOLIECCOB OKUCICHUS 1

BOCCTaHOBJIEHUS;; COCTaBIIATh JEKTPOHHBIN OajaHC ¢ yuéToM

YHCIIa OTIAQHHBIX M IPHHATBIX; YJIEKTPOHOB;;

CoCTaBisITh ypaBHEHNE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHOM

peaKiy;;

Hcnonb30BaTh NPH BHIOIHEHUH Y4€OHBIX 33aHUH TEKCThI

y4eOHHKa;

CIIPaBOYHbBIE MaTepHAIIbI (IEPUOJUICCKYIO CHCTEMY

XUMHUUYecKUX dneMenToB J[. V. MenpeneeBa; Tabauiy

PacTBOPUMOCTH KHCJIOT; OCHOBaHHUM M COJIEH B BOAE;

JNIEKTPOXUMHUYECKUI PSIT HANIPSDKESHUH METAILIOB);

Hroro no pazzneiny: 15

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 3 6

[MPOT'PAMME

IMOYPOYHOE INIVIAHUPOBAHUE

0 T
Ne | Tema ypoka KosinuecTBo 4acoB Hara
n/n
BCEro [1nan daxkr
KOHTPOJIbHBIC | MPAKTHYECCKHUE
padoTshI padoThbI




[Ipenmer xumuu.Beniecta
U UX CBOMCTBA

01.009.

06.09.
MeToabl NO3HAHMA B XMMUHN
[TpakTuaeckas padora Nel. 08.09.
[Ipuémpbl oOpareHus ¢
1a00paTOPHBIM
000py/I0BaHUEM.CTPOCHHE
IJIaMEHU

13.09.
DuU3NYECKUE SBJICHUS
OCHOBA pa3/IeJICHUs CMECEH.

15.09.
ATOMHO - MOJIEKYJISIPHOE
yueHre. XUMUYECKHE
JJIEMEHTBI.

20.09.

BemiecTBa MoJieKy s pHOTO
Y HEMOJICKYJIIPHOTO
CTPOEHHUSI.




7. 22.09
[IpocTeie U cnoXHbBIE
BEILECTBA.

8 27.09
XUMUUECKUE IEMEHTHI

9. | OTHocMTenbHaa aToMHas 29.09.
Macca XMMMUYECKUX 31EMEHTOB

10. | 3HaKu XUMHUYECKUX 04.10.
DJIEMEHTOB.

11. | 3aK0H ITOCTOSHCTBA COCTABa
BEIECTBA

12. | Xumuveckne GOpMyIIbL. 06.10.

OTHOCUTENBHO
MOJICKYJISIpHAsI Macca.




13.

Brruncienus mo
XAUMUYECKUM
dbopmynam.MaccoBas 1oJist
XAMHUYECKOI0 3JICMCHTA.

11.10.

14.

BaneHTHOCTh XMMHUUECKHUX
3JICMCHTOB.

13.10.

15.

CocraBienue Gpopmy
XUMHYECKHX (HOPMYIT IO
BAJICHTHOCTH.

18.10.

16.

ATOMHO-MONEKyApHOE
yyeHue

20.10.

17.

3aKOH coxpaHeHua macchl
BellecTsa

25.10.

18.

CocraBieHne XUMUYECKUX
YPaBHEHHUH.

27.10.

19.

THUIBI XUMHYECKUX PEAKIIUH.

01.11.




20. | Tumbl XUMUYECKHUX PEAKIIHA. 03.11.

21. | IloBTOpeHue u 0600IICHIE 15.11.
pasnena.

22. KonTponsnas padora Nel no 1ril
teMme: " [lepBoHayanbHbIE
XUMHYECKHE MOHATUSA"

23. | Kucnopogp, ero obuian 22.11.
XapaKTepUCTUKa, HaXOXAeHne
B NPUPO/E U NOJyYEHMe.

24. | CBoiicTBa KHCIOpPO/IA. 24.11.
IIpuMeHeHue Kucnopoa.

25. | KpyroBopor kucioposa B
pUpoJIe

26. 29.11.

[IpakTuueckas pabora
Ne3Tlony4yenue u coOupanue
KHCJIOPOJIa, N3y4YEHHE €TO0
CBOMCTB.




27. | O30H. AnnoTponua Kucnopoaa 01.12.
28. | Bo3gyx u ero coctas
29. | Bogopon,ero o6mas 06.12.
XapaKTePUCTHKA,
HaXO0XAeHue B Npupoae 1
nosyyeHve
30. 08.12.
CBoiicTBa ¥ IPUMECHEHHE
BOAOPOJA.
31. 13.12.
[IpakTnueckas padora Ne4
[Tonyyenue Bonopona n
HCCJIEIOBAHUE €TI0 CBOMCTBA
32,
Bona. 15.12.
33. .
XUMHUYECKHE CBOWCTBA U
IIPUMEHEHNE 20.12.

Boabl.OCHOBaHUS.




34.

Bopna- pactBopurelnsb.

22.12
PactBOpsHI.
35. 27.12
MaccoBas gois
pPacTBOPEHHOIO BELIECTBA.
36. | Pemenue pacuéTHbIX 3a1ad. 29.12
37. | IlpakTtuueckas pabora 10.01.
NeSTIpurorosnenne
pacTBOPOB C ONPEETEHHON
JI0JIEN paCTBOPEHHOTO
BEIIECTBA.
38 | Kommgectso 12.01
BemecTBa. Mosnb,MonspHas
Macca
39. | Beruncnenus ¢ 17.01

HUCIIOJIL30BAaHUEM TTOHATUN
«KOJIMYECTBO BEIIECTBA» U
«MOJISIpHAs Macca




40. | 3akoH ABoraapo.MoJapHbIi 19.01
00BEM rasos.
41.
OOBEMHBIC OTHOIICHUS TIPH 24.01
XUMHYECKUX PEaAKIUIX.. '
42.
Okcnapl. 26.01
43. | I'mppoxcuabsl. OCHOBaHMS. 31.01
44, | XuMHa4ecKHe CBOICTBA 02.02

OCHOBaHUM.




45. | AmdoTepHble oKcuabl v 14.02
rMAPOKCUIbI
46. | Kuciorsl 16.02
47.
XHUMHYECKHE CBOUCTBA
KHACJIOT 28.02
48. | Comn 01.03
49, 06.03

XUMHUYECKUE CBOUCTBA
coneit




50.

[IpakTrueckas pabota
Ne6Penrenue
IKCIIEPUMEHTAIBHBIX 33724
1o teme: " OCHOBHEIE
KJIACChI HEOPTAHUYECKUX
coequHeHH"

13.03

51

[ToBTOpenue u 06o0IIEHNE
pazaena. [loaroroBka k
KOHTpPOJIbHOHN pabore.

15.03

52

KonTponbnas padora Ne2 no
teme:" Baxkueitmume
MpEeACTaBUTETHN
HEOPraHUYECKHUX BEIlecTB"

20.03.

53.

EcrecTBennnIe ceMeiicTBa
XAMUYECKHUX DJIEMEHTOB.
AMOOTEpHOCTS.

22.03

54,

OTKpBITHE TEPUOINYECKOTO
3akoHa [[.M. Menneneena.

27.03

55.

CTpoeHHe AIIEKTPOHHBIX
000JI0YEK.

29.03




56. 03.04.
IIepnonnueckas cucrema
XUMHYECKHUX DIIEMEHTOB
J.N. Menneneena.
57. 05.04.
XapakTepucTUKa 3JIEMEHTA
o nmonoxkeunto B IICXD
J.1. Menneneena.
58. 17.04.
XapaKkTepuCTHUKA 3JIEMEHTA
o monoxeunio B IICXD
J.1. Menneneena.
59. 3 19.04.
HaueHnue [lepuoguueckoro
3akoHa u [ICXD.
60. HNonnas xumMu4deckas CBSI3b. 24.04.
61 KoBanenTHast xummueckas 26.04.
" | cBSI3b.
62. | KoBaneHTHas HemoJysIpHast U 03.05.
MOJISIPHASL CBSI3b
63. CrelneHns OKUCIIEHUS. 08.05.




64. 1 0 0 10.05.

OKHUCIIUTEIILHO

BOCCTAHOBUTCIILHEBIC

peaxiuu.
65 | OBP 1 0 0 15.05.
66 1 0 0 17.05

[ToBTOpEHNM U 00001IEHNE
pazaena. [loaroroBka k
KOHTPOJIbHOH paboTe.

67. 1 1 0 22.05.
KonTponbnas padorta Ne3

mno teme: "
[Tepuonnueckuii 3aKOH U
[NCXD J.1. Menneneena"
Crtpoenue aTom

68 | UtoroBslii ypok 1 0 0 24.05.
OBIIEE KOJIMYECTBO 68 |3 6
YACOB 1O [IPOTPAMME

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

Xumust. 8 knacc/Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3narensctBo «lIpocBemenney»; BBenure cBoii BapuaHT:



METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. .H. I'abpycesa Pabouas Terpaas. Mocksa " [Ipocsemenue” 2022r
2. O.10. T'onvapyk JlugakTHuecKue MaTeprasbl 0 XUMHH.

3. T.A. bopoBckux TecTbl IO XMMHH.

4. M.A. Ps60oB COOpHUK 33724 ¥ YIPAKHEHUH 110 XUMHH.

5. A.C. Kopomenko Xumus 8 knacc .TecTsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3ub»io - https://hij.ru/

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

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

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

. COOpHUK cTaTell 0 XUMHYIECKUX DIIEMEHTAX, WILTFOCTPUPOBAHHBIN OMMcaHueM KkcriepumenToB. http://www.periodictable.ru

~N O O A WODN B



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHMUE

Komnexkuun

OcHoBHbIE BUIbl IPOMBILUIEHHOTO ChIpbs. YacTp 1 2
OCHOBHBIE BU/IbI IPOMBIIIJIEHHOTO ChIpbs. Yacts 2 2
Merannsl 2

Anromuanit 1

Crexiio 1 u3zenus u3 crexia |

Tomnugo 1

Hedtb 1 npoaykte! e€ nepepadbotku 1

Ilmactmaccer 1

© 0O N O Ol & WDN PP

Kayuyk u mpotykTh! ero nepepadoTtku 1

10 Ikana TBépaocTH 1

11 HaGop XMMHUECKUX 3JIEMEHTOB |

Monpenu

HaGops! 11 MosiennnpoBaHus

1 HaGop tpadapeToB moaeneit atomoB |

2 HaGop amst MOAETTUPOBAHHS JIEKTPOHHOTO CTPOCHUS aTOMOB |

3 Habop anst MoaenmMpoBaHus MOJIEKYJT HEOPTaHUIECKUX COSMHEHHH |
4 Habop 11 MOJIeTUPOBaHHSI MOJIEKYJT OPraHMUECKUX COeTUHEHUH 1

5 HabGop mopeneit aroMOB /7151 cocTaBlIeHUs MoJiesiell MosieKyi JabopaTtopHbiil 1 Monens "Kpucramyeckaspenierka" 1eMOHCTpallMOHHAS
1 JIén1l

2 Yrnekucnblii ra3z 1

3 ®dymnepen 1



Anmas 1

I'padur 1

Oxcupn kpemuust 1
Menb 1

Marauii 1

© 00 N O O b~

Kenezo 1

10 Kamennas conb 1

11 Monens cTpoenue aroma |

Tabmuupsr Hauana xumuu (apt. 5-8671-018)

XVMUYECKUE 3HAKA U aTOMHBIC MACChI BAKHEHIIINX 3JIEMCHTOB
PacnipocTpaH€HHOCTH XUMUYECKUX JIIEMEHTOB

@DopMBI CYIIIECTBOBAHUS XUMHUECKUX DIIEMEHTOB
BemecTBa MOJIEKYIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS
CTpyKTypa H3MCHCHHSI BEIIESCTB

CrniocoOsI pa3eneHus cMmecei

XuMudeckue 3Haku U GopMyIIbI

Cocranenue Hpopmyst o BAJICHTHOCTH

© 0 N O O & WDN PP

Mois - equHAIIA KOTUYECTBA BEIIECTBA

10 dusnyeckre BETUUYUHBI BIPAKEHHUS MOPIIUH BEIIeCTBa
11 Tlpu3Haky 1 yCIOBUS MPOBEACHHS XUMUYECKUX PEaKIUil
12 Tunpl XHMUYECKUX PEaKIINN

13 Bo3nyx. Kucnopon. I'openue

14 Ctpoenue niameHu

15 CocraBnenue dhopmyn conei

16 I'eneTndeckas CBsI3b KJIACCOB HEOPTAaHUIECKUX BEIECTB
17 Bonmopon



18 XumMuueckue peakiuu

OcHoBbI XuMHUYecKkHXx 3HaHUU(apT. 5-8707-006)

19 Ilepuonuyeckas cucrema xumuaeckux dnemeHToB [[.11.MenneneeBa 20 Tabnuia pacTBOPUMOCTHBEIIIECTB B BOJIC
21 IpaBuna noBejeHUs B KAOWHETE XUMUHU

22 3HaKku

23 TexHuka 6€30MaCHOCTH MTPOBEACHUS OIBITOB

24 TexHuka 0€30MaCHOCTH MPHU pabOTe C ra3aMu

8 - 9 knaccsl ((apt. 5-8478-020) 25 BaneHTHOCTH

26 OTHOCHUTEIJIbHAS AaTOMHAsI U MOJICKYJISIPHASI MaCChI

27 CtpoeHue aToMa. H30TOIBI

28 O0pa3zoBaHue KOBAJICHTHOM M HOHHON XUMHUYCCKOM CBSI3U
29 DJIEKTPOHHBIC CIIOM aTOMOB 3JIEMEHTOB MaJIbIX MIEPHOJIOB
30 OKHCIUTETHPHO-BOCCTAHOBUTEIBHBIC PEaKIUH

31 Twurmbl KPUCTAIUTMYECKUX PEIIETOK

32 Peakniuu oOMeHa B BOJIHBIX PacTBOpax

33 BaxkHelme KUCIOTE U UX COJIH

34 Knaccudukarust OKCHJIOB

35 Knaccudukarust OCHOBaHUI

36 Knaccuduxkarus Kuciaor

37 'enetndeckast CBsi3b BaXHEHIIINX KIaCCOB HeopraHudeckux BemiecTB 38 Okpacka HHIWKATOPOB BPa3IMUHBIX Cpeaax
39 DieKTpoNUTHYECKAS JUCCOITUAITIS

40 3aBHCHMOCTBH CKOPOCTH PEAKIIUU OT PA3IUYHBIX (PAKTOPOB
41 Tunsl XUMHYECKUX peaKInit

42 OGpaTtuMBbIe peakIuu

43 Bozayx. Kucnopon. I'operne

44 CteneHb OKHCIICHUS



Heopranunueckas xumus(apt. 5-8701-009)
45 Homenkuarypa comeit

46 Kpucramisl

47 Xumudeckast CBsI3b

48 BaneHTHOCTh

49 Mojienu aTOMOB HEKOTOPBIX 3JIEMEHTOB
50 bunapHbIe COeTMHCHUS

51 Ctpoenue atroma

52 DnexTpoHHas opouTaib

53 CreneHb OKHCIICHUS

PactBopbI.

OnektponuTryeckas qucconuanms(apt. 5-8687-013)

54 JlucnepcHbIe CUCTEMBI

55 CsoiicTBa BOIbI

56 KpuBble pacTBOPUMOCTH BELIECTB

57 CriocoObl BbIpaXEHUS KOJIMYECTBEHHOI'O COCTaBa PacTBOPOB 58 DIIEKTPOIUTHI THApaTallisl HOHOB
59 PacTBopeHre BEIeCTB C HOHHOM CBS3BIO B BOZIC

60 PacTBopeHMe BelecTB ¢ KOBaJEHTHOW NMOJSPHOM CBsA3bi0 61 KHCI0THO-OCHOBHBIE peakuu
62 Peakuuu noHHOrO OOMEHa

63 I'maponm3 coneit

64 NoHuTHI

65 Cpezna BOAHBIX pacTBOPOB

Howmenxkinarypa 121 bunapHubie coeguHeHus

66 HomeHkiaTypa coJei



67 HomeHkI1aTypa OpraHu4ecKuX COeAMHEHUN
68 IlpenenbHbIE YTIIEBOAOPOIBI

69 HenpenenbHbIE YTIIEBOAOPOIBI

70 ®yHKIMOHAIBHBIE IPOU3BOIHBIE YTIIEBOA0POIOB
Crtpoenue BelecTa

71 Ctpoenue atroma

72 DnexTpoHHast OpOHUTAID

73 Mojenu aToOMOB HEKOTOPBIX 3JIEMEHTOB

74 Kpucramibl

75 XumMuueckas CBsi3b

76 BanmeHTHOCTB

77 CtenieHb OKUCIICHUS

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHUYECKHX PABOT,
JEMOHCTPAIIUI

Xumuueckass MUKpoJ1iabopaTopusi.

W3mepurenbHble TpuOOpHI

Becol rexuuueckue 1o 1000 r ¢ rupsmu

Becnl yuennueckue 10 200 T ¢ rupsimu (OMOJI0THYECKHE)
Becso! s ceinyunx marepuanon 10 200 r ¢ rupsMu
Becsl anextponnsie DijitalScale

Tepmomerp cnmproBoit 10 1000C

o g s wnh e

Ha6op apeometpos (20 miT.)

HarpesarenbHble mpuOopsI

7. HarpeBartenb A IpoOOUPOK AIIEKTPUUECKHIMA
8. bans maboparopuas komOuaHpoBanHas (BJIK)



9.

10.
11.

[TnuTka snexrpudeckas ogqHokoHpopouHas "Bacummca"
CrnuproBku 100 mn
Crnuptoku 200 mn

JleMOHCTpalnOHHbIE

12.
14.

15.
16.
17.
18.
19.
20.
21.
22,
23.
25.
26.
217.
28.
29.
30.
31.
32.
33.

KomruiekT mocyipl IeMOHCTPAMOHHBIN ¢ pUHAUIeKHOCTsIME 13. HaGop 1mo Xxumuu ¢ pe3b00BBIMHCOCINHECHUSIMU
[Tpubop a1 monayyeHus u coopa ra3oB (AEMOHCTPAITMOHHBIH )

Ha6op st anekTponu3a (1eMOHCTpaIMOHHBIH )

Cronuk noabEMHO-TIOBOPOTHBIH € 2-Msl MJIOCKOCTAMU

Cronuk nogbpemusiii 200x200 mm

Cronuk nogpemusbiid 150x150 mm

[TaTuB U1 XMMUYECKUX CTAaKaHOB

Itatus naGopatopuslil xumuyeckuii (ILIJIX)
CriennanusupoBaHHble IPUOOPHI U annapatsl Annapat Kumnna
Amnmnapat ['opmana

[Tpubop U1t MILTIOCTPALIMK 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiuu oT yciaoBuid 24. [Ipubop AnsnonaydeHus rajJouaaaKkaHoB
[TpuGop Tt MILTIOCTPAIH 3aKOHA COXPAHEHUS Ta30B

[TpuGop [u1st ompeieeHnst COCTaBa BO3ayXa

[TpuGop 11t OKUCIIEHUS CTUPTA HAJL METHBIM KaTaIu3aTOPOM
[TpuGop 1t N3ydeHus ra30BbIX 3aKOHOB (J1a00PaTOPHBIIA)
Komnonka ancop6rmonnas KAn

O3zonatop

[TpuGop 1t MOTyYeHHUs paCTBOPUMBIX TBEP/IBIX BEILIECTB
MaruuTHas Melajika ¢ MAaHOMETPOM

pH-meTp



34. Anmapat (ycTaHOBKA)IJIsl AUCTUIUISIIMHA BOJIBI

35. ATIXP

KoMriekTs 11 1a60paTOPHBIX OMBITOB M MPAKTUYECKUX 3aHATUN IO XHMHH
36. JIoTok ¢ mocymoi ¥ MPUHAAIEKHOCTIMU JJIs1 YYEHUYECKOTO SKCIIEPUMEHTA
37. MuxkpomnabopaTtopus 10 XUMHH

38. HITXJT Ne 568

39. lItarus nmaboparopusiit (ILLJI0)

40. Habop mo snexTponu3y (1abopaTopHBbIil)

41. ITpuGop Ass MOTyYEHUS TaJOUJANTKAHOB U CIOXKHBIX 3(pUpOB 1ab0OpaTOPHBIT
42. TIpubop ans moydeHus u coopa razoB

43. Kommiekt npooupok (I1X-14, I1X-16) 10 mT.

44, Jlepxatenb i IPOOUPOK

45. HTaTuB aas npoOUpoOK

46. KoMIUTeKT CTeKISHHBIX najgouek 10 mir.

47. KOMIUIEKT CTEKJIIHHBIX TPYOOUeK

48. KomruiekT nmpoOok

49. Yamku BITapUBaTEIILHBIC

50. JIoKKM IS COKUTAHHSI BEIIECTB

51. [lumnups! TUTEIbLHEBIC

52. Turnu

53. [lectuk u cTynka

54. XuMHuueckue CTakaHbl CTEKI. EMK. 50 M

55. Xumnueckue cTakaHbl cTekI. EMK. 100 mi

56. XuMuueckne CTakaHbl CTEKI. EMK. 250 Mt

57. BopoHKU CTEKIJISIHHBIE JTaOOpaTOpHbIE

58. M3mepurenbHbIe IIWIHHIPHI



59. Men3ypku

60. Konba miockomoHHast
61. BopoHka aenurenbHas



MyHuumnanbHoe o6uieobpasoBaTe/ibHOE yUpexaeHune
BblpoBcKkas cpefHasn oblieobpasoBaTenibHas LLKoNa

«PaccMoTpeHo» «CornacoBaHo» XKAaro»
Ha 3acefaHun LLIMO 3amecTuTeNb AnpekTopa no YBP KOJbI
yumuTenei ecTeCTBEHHO-Hay4YHOro LMKa .B. HaropHoBa
PykosoauTens LLUMO \ \ I".H. PomaHoBa
3Y 2023 8 2023
C.B. KyabMmnHoBa
MpotokonNe /M  or 2023

Pabouasi nporpamma
Mo npeamety (Kypcy) Xumus
Knacc: 9 ypoBeHb 06pa3oBaHMSA___OCHOBHOe o6uiee ob6pas3oBaHue  Ha 2023-2024 y4yebHbIii rog
Meparor: HaropHoBa AHHAa BnagnMmnpoBHa, yUnTesib PyCCKOro A3blKa U NUTEpaTypbl, Nepeas KaTeropus

.1.0., LOMKHOCTb, KBaM(pUKaLMOHHAsA KaTeropums

2023r.



1.LAHHOTALIMUA
Hacrosmas nporpamma no xumuu it 9 kjiacca pazpadoTaHa Ha OCHOBE:
1.®enepanbpHOI 00pa3oBaTEIbLHON MPOTPAMMBI.
2.DenepanbHOM pabouel MPOTrpaMMBI O MPEAMETY « X AMHUSIY.
3.0cHoBHOIi 00pa3zoBatenbHoi mporpaMmMbl MOY Briposckoii COLL

HHOACHUTEJBHAA 3AIIMCKA
OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxan yqeGHoro nmpeamMceTa «XUMHUS» B IOCTHKEHHE IeJIel OCHOBHOI'O O6IH€FO O6pa3OBaHI/IH O6YCJ'IOBJ'I6H BO MHOI'OM 3HaQUCHHEM XUMUUECKOM HAayKH B
IIO3HAHWH 3aKOHOB IIPHUPOJAbI, B Pa3BUTUHU ITPOU3BOAUTCIIBHBIX CHJI O6H.I€CTBa U CO3JIaHUU HOBOM 0a3ml MaTepHaﬂLHOﬁ KYJIbTYPBHI.

XuMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIIPOCTpaHMIIA CBOE BIUSHKME Ha BCe 00JIACTH YEJIOBEUECKOro CYLIECTBOBAHMS, 3aJajla HOBOE BUJICHHE
MUpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCJIIOBUEM KM3HU OOIIECTBA: 3HAHUE XUMHUH CITY’KUT OCHOBOM IS
(bopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEICTaBICHUI 0 MaTEPUATBHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (POpPMUPYEMBIE XUMHUEH
MPEJCTABICHHUS O B3aMMOIIPEBPALICHUAX SHEPTHH U 00 SBOJIIOLIMH BEIIECTB B IPUPOJIC; COBPEMEHHAsI XUMUS HAIIPaBJICHA HA PEUICHUE TI00aBHBIX TPO0IeM
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKON, TUIIEBON 1 3KOJOTMYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHUS.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUS XUMUHA B ) KU3HU O6H.[CCTB3_ CYIICCTBCHHO IMOBBICUJIACH POJIb XUMHUYCCKOT O O6pa30BaHI/IH. B mane conmpann3aiuy OHO
SABJIACTCA OAHUM H3 YCJIOBI/Iﬁ (1)0pMI/IpOBaHI/I$I HHTCJIJICKTAa TUYHOCTU U TaPMOHHUYIHOT'O e€ Pa3sBUTHA.

COBpeMCHHOMy YCJIOBCKY XUMHNYCCKUC 3HAHUSA HeO6XO,[[I/IMBI JJIA HpI/IO6p€TeHI/I${ O6H.[CKynLTypHOFO YPOBH:, TO3BOJIAOMICTO YBEPECHHO TPYAUTLCS B COLITUYME
1 OTBETCTBCHHO Y4aCTBOBATH B MHOFOO6pa3HOI\/’I KU3HU O6H.[CCTB8_, AJI1 OCO3HAHUS BAXXHOCTU Pa3yMHOI'0 OTHOIICHUS K CBOCMY 3JOPOBBIO U 3T0POBbBIO APYTHX,
K Oprn(anmeﬁ HpHpOI[HOfI cpeac, aAjid rpaMOTHOTO MMOBEACHUS ITPU UCITOJIB30BAHUHN PA3JIMYHBIX MATCPUATIOB U XUMHWYCCKUX BCIICCTB B MMOBCEJHEBHOM KM3HU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SBJsIETCS 0a30BBIM IO OTHOILIEHHIO K CHCTEME O0IIero XMMU4ecKoro oopasoBanus. [loaTomy Ha
COOTBETCTBYIOIIEM EMY YPOBHE OHO peaiu3yeT MpUcyline o0uieMy XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPa)KartoT rOCyJapCTBEHHBIE,
OOIIECTBEHHbIE U UHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM ONpPEAEIAeTCs CYIHOCTh 001Iell cTpaTeruu o0yueHus, BOCIUTAHUS U Pa3BUTHS 00yJaroIIUXCs
cpeacTBaMu y4eOHOTo npeameTa « XUMHUSI».

Nzyuenue npenmeta: 1) cnocobCcTByeT peanu3aiii BO3MOXKHOCTEN Al caMOpa3BUTUS U (GOPMUPOBAHUSI KYIbTYPBI TMUHOCTH, €€ 001el U GyHKIIMOHATbHON
IPaMOTHOCTH; 2) BHOCHUT BKJIaJ] B JOPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yueOHOMH
JeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM KHU3HH, TaK U B IPOPECCUOHATBHOMN 1eATENbHOCTH; 3)
3HAaKOMUT CO CHCI.IPI(bHKOfI HAayYHOI'O MBIIIJICHUS, 3aKJIAAbIBACT OCHOBLI IICJIOCTHOI'O B3IJIs1[1da HA CAUHCTBO MPUPOABLI KU YCJIIOBCKA, ABJIAACTCA OTBCTCTBCHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) cr1ocOOCTBYET (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE 00pa30BaHUE IKOJIbHHUKOB.

Ha3BanHble HanpaBieHUs B 00y4eHUH XMMUU 00€CIIeYnBaOTCS CrIeHU(UKON coepKaHus IpeIMeTa, KOTOPbIH ABJIsETCS e1arornyecky aganTupoBaHHbIM
OTpaKeHHEeM 0a30BOM HAyKH XMMUHU Ha ONPEAICIEHHOM dTarne e€ pa3BUTHS.

Kypc Xxumun 0CHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOEHHE 00YUYaIOIIMMHUCS OCHOB HEOPTaHUYECKOM XMMHUU U HEKOTOPBIX OHATHUI U CBeleHUH 00
OT/ENbHBIX 00BEKTaX OPraHNYECKON XUMHUU.

CrpykTypa conepkanus rnpeamera chopMHUpOBaHa Ha OCHOBE CUCTEMHOT'O IMOAX0/1a K ero u3yueHuro. CojepikaHue CKIIabIBaeTCsl M3 CUCTEMBI IIOHATHH O
XMMHAYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUH O XUMUYECKOH peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO IPUHITUITY
IIOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOIO YYEHHUS KaK OCHOBBI BCETO
€CTECTBO3HAHMs1, ypoBHs lleproanyeckoro 3akona /[. M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU aTOMA U XUMHUYECKOM CBSI3H,
IIpEICTaBICHUM 00 3IEKTPOIUTUYECKON TUCCOLMAMU BEIIECTB B pacTBOpax. TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS] HA OCHOBE SMIMPUUYECKH ITOTYYEHHBIX
Y OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEAOBATEILHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITTONHSS (YHKIIMHA OOBSICHEHUS M TPOTHO3UPOBAHHS CBOMCTB,
CTPOECHMS ¥ BO3MOXHOCTEHN MPAKTUYECKOTO IPUMEHEHUS U NTOJIyYEHUS N3Y4aeMbIX BEILIECTB.

Takast opranuzaiys cofepx aHus Kypca criocoOCTBYET MPEICTaBICHUI0 XUMUYECKON COCTABIIAIONIECH HAyYHOU KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN
npupoabl. TeM cambiM 00ecrieunBaeTcs BO3MOKHOCTh (POPMUPOBAHUS Y 00YUAIOIIUXCS IIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHMIO M METO/IaM MTO3HAHUS B
Hayke. BaxHO Takke 3aMETUTh, YTO OCBOCHHE COJEPKAHUSI Kypca MMPOUCXOAUT C MPUBIICUEHUEM 3HAHUH U3 paHee N3YYEHHBIX KypcoB: «OKpYyKatoImUil MUY,
«buonorus. 5—7 knaccel» U «Duszmuka. 7 Kimaccy.

HEJN U3YYEHUSA YYEBHOTI'O IPEJIMETA «XUMMUS»

K HampaBiieHHI0 TepBOCTENEHHOM 3HAYUMOCTH TIPU peann3anuu o0pa3zoBaTeNbHbIX QYHKIUHN npeaMeTa « XUMHUs TPAJUIIMOHHO OTHOCIT (hOpMHUpOBaHUE
3HAHUN OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKON JAESITENFHOCTH YeNIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJbTYphl. 3a/1aya MpeAMeTa COCTOUT B POPMUPOBAHNUN CUCTEMBI XUMUYECKUX 3HAHUH — Ba)KHEHUIINX (DaKTOB, IOHATUHN, 3aKOHOB U TEOPETHYECKHUX
MOJIOKEHUH, TOCTYMHBIX 00001IEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKH, 3HAaHUM 0 Hay4YHBIX METO/IaX U3y4eHUS BEIIECTB U XUMHUYECKUX PEaKIHil,
a TAK¥KE B CbOpMI/IpOBaHI/II/I H pa3BUTHU yMeHI/II\/’I U CII0CO00B JACATCIIBHOCTH, CBA3AHHBIX C IINTAHUPOBAHUEM, Ha6J'IIO)IeHI/IeM 1 IPOBEACHUEM XUMHUYCCKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM TPaBIIT 0€30MTaCHOTO 0OpaIeHus C BEIIECTBAMHU B IIOBCETHEBHOM JKU3HMU.

Hapsiny ¢ aTuMm nienu n3ydeHus rnpeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOT'O OOIIETO
oOpaszoBanus. Ceroansi B 00pa3oBaHUU 0c000 3HAUMMOM MPU3HAETCA HAIPABIEHHOCTh 00Y4YEHHUS Ha Pa3BUTHE U CaMOPA3BUTHE JIUUYHOCTH, (POPMUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJOJDKATh CBOE 00pa30BaHKUE CAMOCTOSTENIbHO CTAHOBUTCS OJTHOW M3 BaKHEHIINX (YHKIUH
y4eOHBIX TPEAMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUHU IpeaMeTa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIee 3HaYeHUE MPUoOpesn Takue 1ed, Kak:
dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO0, COTPYAHUYECTBY,



CaMOCTOSITEIILHOMY MIPHUHATHUIO PELICHU, CIIOCOOHOM alanTHPOBAThCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HHU;
HAIPaBJICHHOCTh OOYYCHHUS HA CUCTEMAaTHUECKOE MPUOOIICHNE YIaIHXCsl K CAMOCTOSTEIILHON TTO3HABATEIILHOW JICATEIIBHOCTH, HAYYHBIM METO/IaM MTO3HAHHUS,
(GOpPMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,
obecrnevueHrne yCIoBUi, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO O0YJAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
JeSTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), IMEIOINX YHUBEPCATBHOE 3HAYCHHE JIJISl PA3JIMUHBIX BUJIOB
NeSTeIbHOCTH;
(dopMupoBaHUEe yMEHHI OOBSICHITH U OIICHUBATD SIBJICHHS OKPYXKAIOLIETO MUPa HA OCHOBAHUH 3HAHHUN
OITBITA, TIOJTYYCHHBIX IPH U3yYCHUHN XHUMUH;
(GopMupoBaHue y 00y4arOIUXCsl TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMAaHHS IICHHOCTH XUMHUYECKHX
3HaHU# IS BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00Pa3HOr0 OBEJICHUS B OBITY H TPYIOBOU JACATEIBHOCTH B IENISIX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKaIOIIeH
IIPUPOJTHOM CPEJIbI;
pa3BUTHE MOTUBALIMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE

YCBOEHHSI O0IIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HANPABICHHOCTH JaTbHEUIIET0 00ydeHHs.
COAEP)XAHUE YYEBHOI'O TIPEAMETA

BelecTBO 1 XUMHYeCKas peakuus

[lepuonnueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHYECKHX JIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KK, KaJbLUA U UX COCIUHEHUN B COOTBETCTBUH C ITOJIOKEHUEM IEMEHTOB B lleproanyeckoi cucreme u
CTPOEHHEM HX aTOMOB.

CrtpoeHue BelecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMYECKHUX PEIETOK, 3aBUCUMOCTb CBOKMCTB BELIECTBA OT THUIIA KPUCTAININYECKON PEIIETKH U
BHIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapOJHas U TPUBHANIbHAS ). XMMUUYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K Pa3IMYHbIM
KJIacCaM HEOPraHMYECKUX COCIUHEHUN, TCHETUUECKas CBSA3b HEOPraHUYECKHUX BEUIECTB.

Knaccudukanus XuMu4ecKkux peakiuii o pa3iIudHbIM IpU3HAKaM (110 YUCITY U COCTaBY yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHMIO CTeTeHEH OKUCIICHUS! XUMUYECKUX JIEMEHTOB, 110 00OPaTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). DK30- M S9HJA0TEPMHUECKUE PEaKIIUH,
TEPMOXMUMHUYECKUE YPABHEHMUS.

[Tonsartue o ckopoctu xumMuyeckot peakuuu. [lonsaTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX peakiusaX. [IoHsATHEe 0 TOMOTE€HHBIX U TeTepOr€HHBIX
peakuusx. [IoHATHE 0 XUMUYECKOM PAaBHOBECHH.

@DaxTOpBI, BAUAIOUINE HA CKOPOCTh XUMUYECKON PEAKIIUH U ITOJI0KCHUE XMMHYECKOTO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OajlaHC OKUCIUTEIHLHO-BOCCTAaHOBUTENIbHON peaknu. COCTaBleHHE YPaBHEHUN OKHCIUTEIbHO-

BOCCTAHOBUTEJIBHBIX PEaKIUi ¢ UCIOJIb30BaHHMEM METO/1a HJIEKTPOHHOIO OajaHca.



Teopus 3EKTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U He- JIEKTPOJIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOLMALMY BELIECTB € Pa3IMUHBIMU BUJIAMU XUMUYECKOM cBsI3u. CTENEHb TMCCOLUALINN.
CuibHble U cr1a0ble 3JEKTPOIIUTHI.

Peakiun noHHOro oOMeHa. Y clloBHsI IPOTEKaHUs PeakMi HOHHOro 0OMEHa, IOJIHbIE U COKpaIlEHHbIE HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUHA 00 IIEKTPOIUTHIECKON qucconranui. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE 0 THIpOIH3e CONeH.

XUMHUYECKUH SKCIIEPUMEHT: 03HAaKOMJICHHE C MOJAEISIMU KPUCTAJUINYECKHUX PEIIETOK HEOPraHNYECKUX BELECTB — METAJUIOB MU HEMETaIoB (rpagura u
ajiMa3a), CI0XKHBIX BEILECTB (XJIOpUAa HATPHsl); UCCIIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakiiy OT BO3ACHCTBUS pa3IMuHbIX (PaKTOPOB;
HCCIIEIOBAaHHE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOIECCa AUCCOLUAIMH KUCIIOT, LIeJI0Uuei u cosel (BO3MOXKHO UCIOIb30BAHNE BUIE€OMATEPUAIOB);
IIPOBE/ICHUE ONBITOB, WITFOCTPUPYIOIIUX IPU3HAKY IPOTEKaHUs peakLuii HOHHOro oOMeHa (0Opa3oBaHUeE OCajiKa, BbIJICJIEHUE ra3a, 00pa3oBaHue BOJIbI);
OTIBITOB, WTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakluil (frOpeHue, peakliuu pas3jioKeHUs, COEUHEHMS); pacllO3HABaHHE
HEOPraHWYECKHUX BEIECTB € IIOMOIIBI0 KAYECTBEHHBIX PEAKLMI HA HOHBI; PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTanabl 1 UX cOeTMHEHUS

OO0mast xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTeNeHN okucaeHus. CTpoeHne u (pru3ndeckre CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha ITPUMeEpeE XJIopa (B3auMOIEHCTBUE C METalIaM1, HEMETaJUIaMy, 1iesaoyamu). Xiaopoogopo. ConsgHas
KHMCJIOTa, XUMUYECKUE CBOMCTBA, IIOJIy4EHHE, IPUMEHEHME. [[eficTBHE XJ10pa U XJIOPOBOAOPOAA HA OPraHNU3M YesloBeKa. BaxkxHenme Xaopuabsl U UX
HaXO0XXJICHUE B IPUPOJIE.

OOm1as xapakrepucTtika 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTENIEHN OKUCIICHHUS.

CrtpoeHue u ¢pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJNIOTPONHbIE MOU(UKALIMN KUCIOPO/1a U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBoopoi, cTpoeHue, puznyecKkne 1 XuMudeckue cBoicTBa. OKCUAbI Cepbl Kak MPEICTaBUTENIN KUCIOTHBIX OKCUA0B. CepHast KucioTa, pusnyeckue u
XMMHUYECKHE CBOICTBA (001IMe KaK MMPeICTaBUTENs Kilacca KUCIIOT U criennduyeckre). XUMUYECKUe peakliii, JIeKallle B OCHOBE TPOMBIIIJIEHHOTO ClIocoba
noJrydeHus: cepHoi kucnotsl. [Ipumenenue. Conu cepHOI KUCIOThI, KadyecTBEHHAasl peakiys Ha cyinbdaT-uoH. HaxoxeHue ceprl U €€ COeqUHEHNH B IPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIIEel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEeA0TBPAILIEH Hsl.

OO6mas xapakTepucTuka 371eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHUSI.

A30T, pactipocTpaHeHue B Ipupoe, GU3nUecKue U XMMu4deckue cBoiicTBa. KpyroBopot azota B mpupoje. AMMHAK, ero (pu3nuecKkue 1 XMMUYeCKUe CBOUCTBA,
nojydeHue u npumenenue. Conu aMMOHMS, UX (U3NUECKHE M XUMUYECKHE CBOMCTBA, MprMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHMS. A30THas
KHCJIOTa, e€ MmoyiyueHue, Gpu3nyeckue 1 XUMHUYECKHe CBOMCcTBa (001I1e KaK MpeICTaBUTENs Kilacca KUCIOT U cnennduyeckue). Vicnonap3oBaHne HUTPATOB U
coJiell aMMOHUS B Kau€CTBE MUHEPAIbHBIX YA0OpeHH. XUMHUUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpe/ibl COeAMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IU, 3arpsi3HEHUE
BO3/lyXa, MOYBBI U BOJIOEMOB).

®docdop, annmorponnsie Mogudpukanuu hocdopa, pusndeckue u xummudeckue coiictea. Okcun dhocdopa(V) u hochopHas kuciora, GU3NIECKUE U
XUMHUYECKHE CBOICTBa, mosydyeHue. VMcnonb3zoBanue GpochaToB B KauecTBE MUHEPATBHBIX YIOOPEHHUIA.

O6mas xapakrepuctuka 3eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbIE CTETICHN OKUCIICHHSI.



VYraepon, auioTponHbie MOIUGUKALMH, PACIPOCTPAaHEHUE B IPUPOJIE, (pu3nUuecKre 1 XuMUYecKue cBoMcTBa. Ancopbuus. KpyroBopor yriepoaa B npupoze.
Oxcunpl yriaepoaa, ux pusnueckue U XMMHYeCKHUe CBOMCTBA, AEHCTBUE HA )KUBbIE OPIraHU3MBbI, [IOJYyYeHHUE U IPUMEHEHHE. DKOIOTnYecKre IpoOIeMsl,
cBsi3aHHbIE ¢ okcuioM yriepoaa(lV); rumoresa rinodanbHOTO MOTEMICHNS KIMMAaTa; ITAPHUKOBBIN 3 (PeKT.

VYrosbHas KUcI0Ta U €€ CoNU, UX GU3NUECKUe U XMMHUYECKHE CBOMCTBA, MoJlyueHre U npuMeHeHue. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, [NIMLEPUH, YKCYCHas
KkucioTa). MIx coctaB u xumudeckoe crpoeHue. IloHsaTHe 0 OMOI0rMuecK BaXKHbIX BELIECTBAX: KHUPaX, OeIKax, yrieBoJaX — U UX POJIU B )KU3HU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHMYECKUX U HEOPIraHNYECKUX COCINHEHUH.

KpemHuii, ero ¢pusndeckue 1 XuMHUUECKUE CBOMCTBA, MolydyeHue U npuMeHeHne. CoeAMHEeHUs! KpeMHUs B pupoje. Ob61ue npeacTaBieHus 00 okcuie
kpemHus(1V) u kpemHueBoi kuciaore. CUIMKaThI, UX UCIOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIEHHOCTU. BaxxHe1ne CTpoUTenbHbIE MaTEPUATIBI:
KepaMHUKa, CTEeKJIO, IEMEHT, O€TOH, kesie300eToH. [Ipo0ieMbl 6e301acHOro UCIOIb30BaHUS CTPOUTEIbHBIX MAaTEPUAIOB B TOBCEJHEBHOM JKU3HU.

XUMUYECKUH KCIEPUMEHT: U3y4yeHUE 00pa31i0B HEOPraHMUECKUX BEIIECTB, CBOMCTB CONISIHON KHUCIIOTHI; IPOBEIEHNE KAUYECTBEHHbBIX PEaKUil Ha XJIOpUA-
VOHBI 1 HaOIIO/IeHUE MTPU3HAKOB UX MPOTEKAHMUS; OIBITHI, OTpaKaIONINe GU3NIECKHE U XUMHUECKUE CBOMCTBA TaJIOT€HOB U UX COCTUHEHUH (BO3MOXKHO
WCII0JIb30BaHUE BHIEOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPUAOB (TAJIOTCHUIOB); 03HAKOMJICHHE C 00pa3iaMu Cephl U €€ COeTMHEHUAMH (BO3MOKHO
MCTIOJIb30BaHUE BHICOMATEPHAIIOB); HAOIOACHUE TTpoliecca OOYIIIMBaHUs caxapa MoJ IeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTHI;, U3ydeHUe
XUMHUYECKHUX CBOMCTB pa30aBI€HHOI CEpHON KMCIIOTHI, TPOBEIEHNE KAUECTBEHHOM peaKlMM Ha CylIb(paT-uOH U HAOJ0IeHNE TPU3HAKa €€ IPOTEKaHuUs;
O3HAKOMJIEHHUE ¢ (PU3NYECKUMHU CBOMCTBAMHM a30Ta, pochopa U X COeTUHEHUH (BO3ZMOXKHO UCIIOIb30BAHNE BHIEOMAaTEPUANIOB), 00pa3liaMu a30THBIX U
bochopHBIX ynoObpeHuii; noaydeHue, coonpanue, paco3HaBaHHe U H3y4eHHEe CBOMCTB aMMHUaKa; MPOBe/IeHNe KaYeCTBEHHBIX peakI[uii HA HOH aMMOHHUS U
¢dochar-uoH 1 u3yyeHne NPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEJbIO (BO3MOKHO HCIOJIb30BAHNE
BUJIEOMATEPHAJIOB); U3y4eHHE MOJieNiell KpUCTAJUIMYECKUX PEHIETOK aiMasa, rpaduTa, GpysuiepeHa; 03HaKOMIIEHHE ¢ TIPOLIECCOM aficOPOIIMH PacTBOPEHHBIX
BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOra3a; MojiydeHue, CoOOMpaHue, paclio3HaBaHUe U U3y4eHHEe CBOMCTB YIJIEKUCIIOTO ra3a; IpoBeIeHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-HOHbI U U3yYeHHE PU3HAKOB MX MPOTEKAHUS; 03HAKOMIJIEHUE C POAYKIMEH CHIIMKAaTHONW MPOMBIIIIJIEHHOCTH;
peleHre SKCIepUMEHTAIbHBIX 3a71a4 10 TeMe «BaxxHelre HeMeTaIbl U UX COEANHEHUS.

MeTajuibl M HX COEeIUMHEHUS

OO01mas XxapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBaHUM X MoJokeHus B [lepuoanueckoil cucreme xumuueckux snemeHToB 1. U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTailioB. MeTamnyeckas CBsi3b U METAJUTMYECKAsk KPUCTAJUIMUECKas peleTka. DINeKTPOXUMUUYECKUH Psijl
HaIpsDKEHUH MeTauioB. OU3NYEeCcKue U XUMHUECKHE CBOMCTBA MeTauioB. OO0IMe criocoObl MoTy4deHns MeTauioB. [IoHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTaib, YyTryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie MeTaibl: TosokeHue B [lepronnueckoit cucreme xumudeckux 3mnemMeHToB . . MeHneneeBa; cTpoeHre UX aTOMOB; HaX0XJAEHUE B IPUPOJIE.
dusnueckre 1 XMMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kajusi). OKCHUIBI U TUAPOKCHUIBI HATPHsI ¥ Kaius. [[puMeHeHne MeTOYHbIX METAIIOB U UX
COCIUHCHM.



[IlenoyHO3eMeNbHBIE METAIUTBI MArHUIA M KaJbLM: TTOJI0)KeHHE B [leproanueckoil cucteMe Xxumudeckux 3yemMeHToB . . MeHneneeBa; cTpoeHrE UX aTOMOB;
HaxoJKJIeHHe B npupojie. Pu3nueckre 1 XMMUYECKHE CBOMCTBA MarHus M Kajblus. BakHelne coeTMHEHNS Kaublius (OKCHT, TUIPOKCH, COJH ). JKEcTKoCTh
BOJIbI U CIIOCOOBI €€ YyCTpaHEHUSI.

Antomunuii: nonoxxenue B [lepuonuueckoit cucreme xumuueckux amnemeHToB [. Y. MeneneeBa; cTpoeHrue aToMa; HaxoKAeHue B nmpupoje. Puzndeckue u
XUMHYECKHE CBOMCTBA allfOMUHUsSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUSL.

Keneszo: nonoxenue B [lepuonuueckoit cucreme xumuueckux ssnemeHToB J1. 1. MenneneeBa; ctpoeHne atoma; HaxoxAeHue B mpupojae. Gusndeckue u
XUMHUYECKHE CBOMCTBA XKene3a. Okcuapl, Tuapokcu bl u conu xenesa(ll) u sxenesa(lll), ux cocra, cBoWCcTBa U MOTyUYEHHUE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE C 00pa3liaMy METAIJIOB U CIUIABOB, UX (PHM3UYECKUMH CBOWCTBAMU; U3YYCHHE PE3yIbTATOB KOPPO3UH METAIIJIOB
(BO3MOXHO HCTIOJIB30BAHKUE BUACOMATEPUAIIOB), 0OCOOCHHOCTEN B3aUMOICHCTBHUS OKCH/IA Kb U HATPUS C BOAOU (BO3ZMOYKHO MCIOJIB30BaHUE
BHJIEOMATEPHAJIOB); UCCIEIOBAaHUE CBOMCTB KECTKOM BOBI; MPOIECCa TOPEHUS Kelle3a B KUCIOPO/ie (BO3MOKHO UCTIOIB30BAHUE BUICOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJablus, allOMUHUsA, MHKa, sxene3a(ll) u sxeneza(lll), menu(ll)); nabmronenue u onucanue
MIPOIIECCOB OKPAIIMBAHMS INIAMEHH HOHAMU HATPHS, KNS U KaJIbIHs (BO3MOXKHO HCITOJIb30BAHNE BUICOMATEPHAJIOB); UCCIIeIOBAaHNE aM(DOTEPHBIX CBOHCTB
TUAPOKCH/IA AJTIOMUHHMS M TUIPOKCHAA IIMHKA; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenime MeTamibl U UX COSAMHEHUS».

XuMus M OKpyXKamoLas cpeaa

Hossie maTepuansl 1 TexHoJIOrMU. BelecTBa 1 MaTepuaibl B TOBCETHEBHOM KU3HU YeI0BEKa. XUMHUS U 310pOBbe. be30omacHoe ncnoib30BaHUE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIpb Mpu XUMHUYECKUX 05KOTax M OTpaBieHUsX. OCHOBBI HKOJIOTMUYECKON rpaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE
OKpYy>Karolen cpeasl (mpeaenbHast fomyctumas KoHreHtpamus semects — [1J1K). Poib xumMun B perieHn# SKOJI0THUECKUX TPoOIem.

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI X MEPEPAOOTKH, UX POJIb B OBITY U TPOMBIIIIICHHOCTH.

XUMHYECKUHN HKCTIEPUMEHT: U3ydeHrne 00pasIoB MaTepruasioB (CTEKIIO, CIIAaBBl METAJIOB, TOJIMMEPHBIE MAaTEPHAIIbI).

MemnpenMeTHme CBA3H

Peanu3zanus MexXnpeaMETHBIX CBA3€H NPU U3yYEeHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCII0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX ITOHSATHUH,
TaK U MOHITUM, SABISIOLUIMXCA CUCTEMHBIMU JJIs1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT O ITMKJIa. Peanu3anus MexXnpeMeTHbIX CBsI3€l Npu U3y4YeHUU
XUMHH B 9 KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHSITUN, TaK U MOHATHH, SBIISIOMIUXCS CHCTEMHBIMU IS
OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIIN3, CUHTE3, KIaCCU(PUKAIMS, IEPUOTUIHOCTD, HAOII0IEHHE,
AKCIIEPUMEHT, MOJIETUPOBaHHE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3D PEKT, TEXHOTIOTUSI, MaTepHAIIbI.

®dusnka: Matepusi, aToM, SJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU/I, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SEKTPUUECKUIN 3apsi]l, TPOBOIHUKH,
MOJTYIIPOBOJTHUKH, TUAIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€J0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTb, KPUCTAJUINYECKast
pemérka, CruiaBbl, PU3NYECKUE BEIMYMHBI, €IUHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, qpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE YI00pEHUs, MUKPOIIEMEHTbI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.



I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, BOJHBIC PECYPCHI.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/ISYI{GHI/IC XHMMHH B 9 Ki1acce HaIrpaBJICHO Ha JOCTHMXXCHUC O6y‘IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCIMETHBIX PE3YJIIBTATOB OCBOCHUA yLI€6HOl"O
npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHus JOCTUTAIOTCS B X0J1e O0y4eHHUS! XUMUHU B €IMHCTBE Yy4eOHOU U
BOCIIUTATENIbHOM esaTesibHOCTH Opraiu3aluny B COOTBETCTBUHU € TPAAULIMOHHBIMUA POCCUMCKUMHU COLMOKYJIBTYPHBIMH U IyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHU, IPUHATHIMH B 00ILIECTBE PaBUJIaMU M HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATTU3 AU
00yJaromuxcs.

JIM9HOCTHBIE PE3yabTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IHaTpuoTHYeCKOr0 BOCIMTAHUS

1) HECHHOCTHOI'O OTHOHICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY U HAYUYHOMY HACJICAUIO, IOHUMAaHHA 3HAUCHUA XUMHYECKON HAYyKH B )KU3HHU
COBPEMEHHOT0 O0IIECTBA, CIIOCOOHOCTH BIIAJCTh JOCTOBEPHON HH(POPMAITUEH O TIEPEAOBBIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOH M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2)  TPEACTaBICHHUS O COIMANBHBIX HOPMAX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE,KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
TMIOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K pa3HOOOpPA3HON COBMECTHOM NIEATEIBHOCTH MPU
BBITIOTHEHUH Y4€OHBIX, ITO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YU€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHHIO
1 B3aUMOIIOMOIIIA B npouecce 3TOfI y‘-I€6HOI\/'I ACATCIIbHOCTH, T'OTOBHOCTHU OIICHUBATH CBOE IIOBCACHHUC N HOCTyr[KI/I CBOHX TOBapI/IHICfI C IMO3ulinu HpaBCTBCHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUM ITOCTYIIKOB;

IleHHOCTH HAYYHOI'0 O3HAHUA

3)  MHPOBO33PEHYECKUX MPEICTABICHUI O BENIECTBE U XUMUYECKOH PEaKIHH, COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJISAIOLINX OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJTHOM CPEIoH, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

4)  mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYECHHE HOBBIX 3HAHUH MO XUMHH, HEOOXOIUMBIX JISI00BICHEHHS HA0II0JaeMBIX MTPOIIECCOB
SIBJICHUI;

5)  mno3HaBaTenbHOW, HH(OPMAIIOHHOMN U YUTATEILCKON KYJIBTYPhI, B TOM YUCIIE HABBIKOBCAMOCTOSTEILHOM PabOThI C y4eOHBIMH TEKCTAMH, CIIPABOYHON
JUTEPATypOH, JOCTYIHBIMH TEXHUYECKMMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI];



6) wuHTepeca K OOYYEHHIO M [TO3HAHHUIO, JTFOO03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH KCAMOOOPA30BaHMIO, IPOCKTHOMN M UCCIIEI0BATEIILCKOM
JeSTEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YYCHUS B TalbHEUIIICM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7)  OCO3HaHUsI ICHHOCTH XM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU HA3/I0POBBI 00pa3 HM3HU, OCO3HAHUS MTOCICICTBUN U
HETPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aNKOT0JIsI, HAPKOTHKOB, KypEHHsI), HEOOXOIUMOCTH COOIIOIEHUS MPaBII 0€301aCHOCTH IPU OOpAaIICHUH C
XMMHUYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HHU;

Tpyaosoro Bocnutanust

8) wuHTepeca K MPaKTHUECKOMY M3YUYECHUIO MPOGECCHil U Tpyaa pa3IMyHOro poja, yBaKECHHE K TPYAY UPE3yJIbTaTaM TPYAOBOM IESTEIbHOCTH, B TOM YHCIIC
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM [0 XUMHUHU, OCO3HAHHOT'O BEIOOPA MHAMBUAYAIBHON TPAEKTOPUU MTPOJOHKEHHU 00pa30BaHUs C YUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH; YCIIEIIHOM MPO(eCCHOHATFHON IEATEIIEHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHI; TOTOBHOCTD a/IalITHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

IKO0JOTrHIeCKOr0 BOCHIUTAHUSA

9)  SKOJIOTHYECKH [EIeCO00Pa3HOro OTHOIICHHS K TPUPO/IC KaK HCTOUHHKY JKU3HH Ha 3eMJiie, OCHOBE €€CYIIeCTBOBaHMUS, IOHUMAHUS IIEHHOCTH 37I0POBOTO
u 6e30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 37I0POBbIO, OCO3HAHUS IICHHOCTH COOIIOACHUS
npaBujI 6€30MacHOTO MOBEICHHS TPU PabO0Te C BEIIECTBAMHU, a TAKXKE B CUTYaIIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

10) cmocoOHOCTH MPUMEHATH 3HAHHS, TOJTydaeMble TIPH U3YUYCHUH XUMHUH, [UTS PEIICHUS 3a/1a4, CBSI3aHHBIXC OKPYKAIOIIEH MPUPOIHOMN CPpeaoil, MOBBIIICHHS
YPOBHSI KOJIOTHYECKOUN KYJIbTYpPbhl, 0CO3HAHUS TJI00ATILHOTO XapaKkTepa dKOJIOTHUYECKUX TPOOJIeM U IyTel UX pelieHus MOCpeICTBOM METO0B XUMHUH;

11) 9KOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIbHOM, KOMMYHHKATHBHON MCOIHAIBHOM MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocrage MCTAIIPEAMCTHBIX PC3YJIbTATOB BBIACIIAIOT 3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA O6H_I€Hay11HBIe IIOHATHA (3aKOH, TCOpUs, IPUHIMUII,
TUII0TE3Aa, (I)aKT, CHUCTCMaA, ITPOLECC, SKCTICPUMCHT U )Ip.), KOTOPBIC UCTIOJIB3YIOTCS B €CTCCTBCHHO-HAYUHBIX y‘le6HHX mpeaMeTax U NMO3BOJISIIOT HA OCHOBC
3HAHUH U3 3TUX npeaAMETOB (I)OpMI/IpOBaTL MpeacTaBJICHUEC O LIEJIOCTHOM HaquOﬁ KapTUHC MHpPa, 1 YHUBCPCAJILHBIC yqeGHHe JIeHCTBUS (HOSH&B&TCJ’ILHHC,
KOMMYHHUKATHUBHBIC, pCFYJIHTI/IBHLIC), KOTOPELIC o0ecneunBaroT q)OpMI/IpOBaHI/IC TOTOBHOCTH K CaMOCTOSATCIbHOMY IINIAHUPOBAHUTIO U OCYIICCTBJICHUIO yqe6H0171
ACATCIIBHOCTH.

MeTaHpeHMeTHBIe PE3YIBbTATEI OCBOCHUSA o6pa303aTenLH0171 IporpaMmal IO XUMHUHU OTPaXarOT OBJIAJACHUC YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU HGﬁCTBI/IS[MH,
B TOM YHCIJIC:

Ba30oBbIMH JJOrHYEeCKUMH AeliCTBUSIMH
1)  yMEHHeM UCIOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIUICHHS P OCBOSHUU 3HAHUI: PACKPHIBATH CMBICIXUMHYCCKUX MOHSATHH (BBIICIATH HX XapaKTePHbIC
HpI/ISHaKI/I, yCTaHaBHI/IBaTB B3aUMOCBA3b C I[pyrI/IMI/I HOHSITI/IHMI/I), HUCIIOJIB30BATh IMOHATUSA IJIA OGT:SICHGHI/DI OTACJIBHBIX (l)aKTOB nu HBJIGHHf/'I; BBIGI/IpaTB OCHOBAaHHUA



U KpUTEPUU JJIs KJIacCU(PHUKAIMU XUMUYECKUX BEUIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABIMBATh MPUUMHHOCIEICTBEHHBIE CBA3H MEXKAY OOBEKTaMU U3YyUEHUS;
CTPOUTD JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHbBIC, 1ETYKTUBHBIC, [10 aHAJIOTHH); 1€JIaTh BHIBOJbI U 3AKIIOUYCHUS;

2)  yMCHHEM IPUMEHSATH B MPOIIECCE MO3HAHUS MOHATHS (MPEIMETHBIC U METAIPEIMETHBIC),CHMBOJIMYECKUE (3HAKOBBIC) MOJICITH, HCTIOIb3YeMbIC B XUMHH,
peoOpa3oBbIBAThH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPECTABICHUS — XUMHYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUuMU4eckasi popmysa U ypaBHEHHE
XUMHUYECKOHN peaklni — MPU PEeIIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4; ¢ YYETOM ATHX MOJICIbHBIX MPEACTABICHUN BBISBISTH U XapaKTePHU30BaTh
CYIIECTBCHHBIC TIPU3HAKU U3Y4AEMBIX O0BEKTOB — XUMHUYECKUX BEIIESCTB M XUMUYIECKUX PEAKIINIl; BBISABIATH OOIIIE 3aKOHOMEPHOCTH,
MPUYMHHOCIIECICTBEHHBIE CBS3U U MPOTUBOPEUHUS B U3yU4aeMbIX MPOLIECCaX U SIBJICHUSX; MPEIaraTb KPUTEPUHU VISl BBISIBJICHUS TUX 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI; CAMOCTOSTETILHO BRIOMPATh CI0co0 pemeHust yaeOHOo# 3a1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BBIOMPATh HAaNOO0JIee OAXOASMIINN
C Y4€TOM CaMOCTOATENILHO BBIICJIEHHBIX KPUTEPUEB);

Bba3oBbIMH HCCJIET0BATEILCKHUMH JeliCTBUAMHU

3)  yMeHHEeM HCIOJb30BaTh TOCTABICHHBIC BOIPOCHI B KAYECTBE HHCTPYMEHTA MIO3HAHHMS, @ TAK)KE BKAYECTBE OCHOBBI [T (POPMUPOBAHHUS TUIIOTE3HI 110
MIPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

4)  npuoOpeTeHHE OMbITA 10 MJIAHUPOBAHUIO, OPTaHU3AINHU U TIPOBEACHUIO YUCHHYECKUX SKCIIEPUMEHTOB: YMEHHE HAOJI01aTh 332 X0I0M IpoIecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 pe3ynbTat, GOpMyIupoBaTh 0000IIEHNS U BBIBOBI IO PE3yNIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICJOBAHUSI, COCTABIISTh
OTUYéT O MPOCIIaHHON paboTe;

PadoToii ¢ undgopmanueit

5)  yMeHHeM BBIOMpPATH, AHATM3UPOBATh U HHTEPIPETUPOBATh HH(POPMAIIHIO PA3TMYHBIX BUIOB U (DOPMIIPEIICTABICHUS, OIYIaEMYIO U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYIIApHAs IUTEPATypa XMMHUECKOTO COJIep>KaHusl, CIIPaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTHYECKH OIICHUBATh
MIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OpMAIIHIO;

6) yMeHHEM MPUMEHSThH Pa3IMIHbIC METO/IBI M 3aIIPOCHI MIPU MIOMCKE U 0TOOpe HH(OPMAIIMK HCOOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JIJISI BBITTOTHEHHSI
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4 OMPeAeIEHHOTO TUTIA; TPUOOPETEHHE OMBITA B 00IaCTH UCTIONB30BaHUsI HH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBIIaJICHHE KYJIbTYPOU aKTUBHOT'O MCIIOIB30BAHUS PA3IMYHBIX MIOMCKOBBIX CHCTEM; CAMOCTOSTENIBHO BRIOMPATh ONTUMAIBHYIO (JOPMY MPEACTABICHUS
nH(OpMalLIUY ¥ WITIOCTPUPOBATDH PellaeMble 3a/1a4l HECTOKHBIMU CXEMaMH, JuarpaMmMmamu, IpyruMu popmamu rpaduku 1 uX KOMOMHAIUSMUY;

7)  yMEHHEM HCIIOJIb30BaTh U aHAJTM3UPOBATh B MPOIlecCe YICOHON M MCCIIE0BATEILCKOM eI TeTbHOCTHMH(OPMAIIUIO O BIUSHUH TPOMBIIUICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOAHON CPEAbL;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHwmeM 3a/1aBaTh BOMPOCHI (B XO/I€ THAIOTA H/WIN TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOil TeMbL,()OpPMYTHPOBATH CBOU MPEIOKEHHS OTHOCHTEIBHO
BBHITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4u;

9) mpuOOpETeHHUE OMBITA MPE3CHTALUU PE3YIbTATOB BHIITOJHEHHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, TA00PATOPHOI PAOOTHI O UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);



10) 3aMHTEpECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MMO3HABATEIBHOM U HCCIICA0BATEIbCKOWICITEIbHOCTH MIPU PEIICHUH BO3HUKAOIIKMX MPOOJIeM Ha
OCHOBE yu€Ta 00IIMX MHTEPECOB U COIJIACOBAHUS MO3UIMH (00CyKIeHUs, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAHHAILIMSI COBMECTHBIX JIEHCTBUH,
orpezieNiecHue KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U Jp.);

YHuBepcanbHBIMH PEryJIATHBHBIMH JeHCTBUAMH

11) yMeHHEeM CaMOCTOSITEIBHO ONPECISATh LeNH JeITeIbHOCTH, ITIAHUPOBATh, OCYIECTBISATh, KOHTPOJIMPOBATH H IPU HEOOXOIUMOCTH KOPPEKTHPOBATh
CBOIO JICSITEIBHOCTD, BEIOMPATh Hanbosee F3PPeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIILHO COCTABIISATh HITH
KOPPEKTHPOBATH MPEAIOKEHHBIN adrOPUTM JEHCTBUI MPH BBHITIOIHEHUH 3aIaHUH ¢ YIETOM MOTyYSHHsI HOBBIX 3HaHUI 00 N3ydaeMbIX 00BEKTax — BEIIECTBaX
U pPEaKLUsX; OLIEHUBATh COOTBETCTBUE MIOJYUYEHHOTO PE3YJIbTaTa 3asBJICHHON LIENH;

12) yMeHHeM HCIOIb30BaTh U AHATM3UPOBATH KOHTEKCTBI, TPEAJIaracMble B YCIOBUH 33/IaHUH.

IHNPEAMETHBIE PE3YJBTATbBI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOGHUIO 0053aTEILHOIO COJEP)KaHuUsl, YyCTaHOBJICHHOIO JAHHOM MPpUMEpHOi paboueil mporpaMMoi, BbLAEISIOT:
OCBOEHHbIE 00YUaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI eicTBUH, crieruduueckue Ui NpeAMETHONH 001acTi « XUMHUSA», BUBI 1€ATEIIbHOCTH 110
MOJTyYSHUIO HOBOTO 3HAHMS, €T0 HHTEPIIPETAINH, TIPE0OPa30BaHUIO M TPUMEHEHHIO B PA3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.

[TpeameTrHble pe3ynbTaThl IPEACTABICHbBI OTPAXXKatOT CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS CIEYIOLINX YMEHHHA:

1)  packpvieams cmbici OCHOBHBIX XMMHUUYECKUX TIOHATHIA: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJ1a, HOH, KATHOH, aHHOH, POCTOE BEIIECTBO, CI0KHOE
BEIIECTBO, BAJIEGHTHOCTb, EKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl Peaklys, XUMUUECKas CBsI3b, TEIUIOBOU AP PEKT peakiuu, MOJIb,
MOJISIPHBIH 00BEM, PACTBOP; IIAEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOIIUTHUECKAs TUCCOLUAIINS, PEAKLIMU MOHHOTO OOMEHa, KaTajau3aTop, XUMUYEeCKoe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMBbIE PEAKIINH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAaHOBIICHUE,
aJIoTponus, aMpOTEpHOCTb, XMMHUUYECKasl CBA3b (KOBAJICHTHAsI, HOHHAsI, METAJNINYECKasi), KpUCTAJIINYECKasl pelI€TKa, KOppo3Hsl METaJIOB, CILIaBbl; CKOPOCTh
XMMUYECKOHN peakiuu, npeaeabHo gonyctumas koHuentpauus (I111K) Bemectsa;

2)  wwLIoCmpupoams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. I1. 1) ¥ IPUMEHSTh 9TH TIOHSATHS P OMHCAHUH BEIIECTB U MX MPEBPAICHUIA;

3)  ucnonv3osams XUMUYECKYIO CHMBOIIUKY JJISl COCTaBIICHHs ()OPMYJT BELIECTB M yPaBHEHHI XUMHUECKUX PEaKIINii;

4)  onpedensimb BaJEHTHOCTb M CTETICHb OKHCIICHHUSI XUMUYECKHX 3JIEMEHTOB B COSIMHCHUAX PA3IMYHOTO COCTaBa; MPUHA/IICKHOCTh BEIIECTB K
ornpeAeNéHHOMY KJlaccy COeIMHEHHH 1o popMysiaM; B XUMUYECKOU CBSA3M (KOBaJIeHTHAs!, HOHHAsI, METAIJINYECKas) B HEOPraHMUECKUX COCTUHEHUSX; 3apsi]
MOHA 110 XUMHUYECKOH popMyIie; XxapakTep cpebl B BOJHBIX paCTBOPaX HEOPTaHUUECKUX COeTMHEHUH, TUIT KPUCTAIUTMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA;

5)  packpwieamo cmvicn Tlepuoauueckoro 3akona JI. . MeneneeBa u 1eMOHCTPUPOBATh €0 IOHUMAHKE: OMUCHIBATH M XapaKTEPU30BaTh TAOJHUHYIO
bopmy Ilepuonnyeckoil cucTEMbl XUMHUUECKHUX 3JIEMEHTOB: pa3inyaTh MOHITUS «rj1aBHas noAarpymnmna (A-rpynmna)» u «rnodouynas noarpymnmna (b-rpynma)y,
Masible ¥ OOJIbLIINE MEPUO/IbI; COOTHOCUTH 0003HAUEHUS], KOTOPhIE UMEIOTCS B IEPUOIUYECKON TabIuUIlE, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB
XMUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsil siipa, o0lIee YUCII0 3JEKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CJI05M); OOBSCHITH 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIMHEHH B Mpeenax MajblX MeprUoI0B U IIIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;



6) wrraccuguyuposams XMIMIUYECKUE HICMEHTHI; HEOPTaHWYECKHE BEIIECTBA; XUMUYECKHE PEAKIMH (I10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIHU
BEIIECTB, 110 TEIUIOBOMY 3(p(eKTy, 0 N3MEHEHHIO CTENeHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

7)  xapaxmepuzosamp (ONUCHIBATH) OOLIHE U CrieHU(PHYSCKUE XUMHYESCKUE CBOMCTBA NPOCTHIX M CIOXKHBIX BELIECTB, MIOATBEPIKIAs ONMMCAHHE IIPUMEpaMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOLMX XUMUUYECKUX PEAKLIU;

8) cocmaesnsame ypaBHEHUS HNEKTPOIUTHICCKON TUCCOLMALIMU KHUCIIOT, IIEIOYeH U COJICH; IONHBIC U COKpPaLIEHHbIC YPaBHEHHS PEaKInii HOHHOTO OOMEHa;
YpaBHEHHUs peakluil, IOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEK/Y BEILIECTBAMU PA3IMYHbIX KJIACCOB;

9)  packpvisams cyuHOCmbs OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil OCPEICTBOM COCTABIICHUS JICKTPOHHOTO OaJlaHCca ITUX PEaKLuii;

10) npoecnosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOKHOCTH MPOTEKAHUS XMMUYECKUX TIPEBPAICHUI B Pa3JIMYHBIX YCIOBUSIX;

11) ebluuCHAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOT0 AJIEMEHTA 10 (POpPMYJIe COCMHEHUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACUEThI 10 YPABHEHUIO XUMUYECKOW PEAKIUH;

12) cneoosams npaBUIIaM MOJIb30BaHHS XUMUYECKOH MOCY/I0H 1 J1aOOpaTOPHBIM 000PYAOBAHUEM, a TAKXKE MPABUIIAM OOPAIICHUS C BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKLIUSMHU I10 BHITIOJHEHHUIO JJA0OPATOPHBIX XUMHUECKUX OIBITOB T10 TIOTYYEHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa
YTJIEKHUCIIOTO Ta3a);

13) nposooums peakiyu, MOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMU/I-, HOAU-,
kapOoHat-, pocdar-, cunukar-, cynphaT-, THAPOKCHI-UOHBI, KATUOHBI aMMOHUS U MOHBI H3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOpPraHMYECKUX BEILECTB;

14)  npumensims OCHOBHBIE OTIEPAIIMU MBICIUTEIBHON JIEATEIBHOCTH — aHAIN3 M CHHTE3, CPAaBHEHHUE, 0000IIEHNE, CUCTEMATH3AIIUIO, BHISIBICHUE IPUYHHHO-
CJICZICTBEHHBIX CBS3€M — JIJIs1 U3yUEHUsI CBOMCTB BEILIECTB U XUMUUECKUX PEAKIINIA; €CTEeCTBEHHO-HAYUYHbIE METObI I03HAHU — HAOJII0AeHNE, H3MEPEHNE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHuUe pa3iesioB U TeM KosmmuecTBo yacos Harta Buae! gesiteIbHOCTH Buapl, JJieKTpOoHHbIE (1H(POBBHIE)
n/m | nporpaMmsl U3y4YeHust dopmbl o0pa3oBaTelbHbIE PecypChbl
KOHTPOJIst
peero KOHTPOJIbHBIE | TPAKTHYEeCKHe
padoTsI padoTsI
Pa3pean 1. BemecTBo M XUMHYecKHe PeaKIHA
1.1. | [loBTOpEHHe U YIiIy0JIeHHe 3SHAHMIT 5 1 0 02.09. XapakTepHu30BaTh XUMHUYECKIE DIEMEHTHI IEPBBIX TPEX IEPHOJIOB; VYerasrit http://schoolcollection.edu.ru/
OCHOBHBIX pa3fie/IoB Kypca 8 kiacca 16.09 KaJIusl ¥ KaJbIHs 110 HX; orpoc;
nosioxxenuto B [lepuonuueckoii cucreme Jl. . Menzeneesa.; ITncbMeHHbII
Knaccudunuposats 1 Ha3bIBaTh HEOPraHMIECKHE BEIIECTBA H3yYEHHBIX KOHTPOJIb;
Ki1accoB.; OmUCHIBAaTh 00IINE XHMHYECKHE CBOMCTBA BELIECTB PA3IUUHbIX
KJIACCOB; MOATBEPKIATh CBOUCTBA,;
[pUMEPaMH MOJIEKYIISIPHBIX YPAaBHEHUH XMMUYECKHX PEaKLHii.;
Ornpenenstb BUA XUMUYECKON CBA3H U THII KPHCTAJUIMUECKOH PEIIETKY BEIECTRa. ;
IIporao3upoBath CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUSL.;
BeicTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC H YCTHBIE OTBETHI C ONMOPOii HA
nH(MOPMALMIO U3 YIEOHNUKA; X CIPABOYHBIX MaTEPHAIIOB,;
TPaMOTHO UCIIOJIb30BaTh U3y4YEHHbIH NOHATUIHBIN anmapaT Kypca;
XHUMUH.
Hcnionb30Bath pH BBHITOJIHSHUH YYeOHBIX 3aJaHMIT U B IIpoLiecce
HCCIIE/IOBATENBCKOM ISATEbHOCTH; HAYYHO-TIOMYIISIPHYIO JINTEPATypy
XHMHYECKOTO COAEP KaHNs; CIIpaBOYHBIE MaTepHalbl; pecypcsl, MHTepHeTa;;
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 1 19.09 PacKpbIBaTh CMBICI H3Y4aeMBIX IIOHATHI M IIPUMEHSTh 9TH MOHsTHs ipy onmcanuy | [Tucemennsiii | http://schoolcollection.edu.ru
XHMHYECKHX peaKumii 30.09 CBOMCTB BELIECTB U UX NPEBPAILIECHHUIA. ; KOHTPOJIB;

KnaccndunupoBats XuMHUECKUE PEAKIMH IO PA3JIMYHBIM IPH3HAKAM. ;
VYcTaHaBIUBATh 3aBUCUMOCTD CKOPOCTH XHMHYECKOH peaKIuH OT Pa3IHIHBIX
¢axtopos.; [IporHo3upoBaTh BO3MOKHOCTH HPOTEKAHHST XUMHIECKHX ITPEBPAICHUH
B Pa3IMYHBIX YCIOBUSAX.; ONpenensaTb OKUCIUTENb U BoccTaHOBUTENb B OBP.;
CoCTaBIATh DIIEKTPOHHBIH OanaHC peakiyu.; [Ipou3BOAUTH BEIYUCICHUS IO
XUMHYECKHM yPaBHEHUSIM. ;

BeicTpauBath pa3BEépHyThIE MMCbMEHHbIE 1 YCTHBIE OTBETHI C ONIOPOH Ha
HHGOPMALMIO U3 YYeOHUKA H CIIPABOYHBIX MAaTEPHAIIOB;

TPaMOTHO MCIOIb30BaTh U3yUCHHbIM MOHATHIHBIN anmapar Kypca XUMHUH.;
Vcnonp30BaTh pH BBHITOJIHEHUH YYEOHBIX 3aJaHHI U B IIpoLiecce
HCCIIeIOBATEIbCKOH AeSITeIbHOCTH HayIHO-HOMYIAPHYIO TUTEpaTypy
XHMHYECKOTO COAep KaHuUs; CIIPaBOYHbIE MaTepuabl; pecypcsl MHTepHeTa;




13.

3HeKTp0JIHTl/l‘-IeCKaﬂ JAUCCOLHALIHAS.
Xumuyeckue peakuMu B pacTBopax

03.10.
24.10.

PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHI;

a TAK)KE CMBICII TEOPUH JJIEKTPOIUTHICCKOM AUCCOLMALIVHL

OOBACHATH MPUYUHBI IEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB.;

CoCTaBiIsTh ypaBHEHHUSI UCCOLMALIMHI KHCIIOT; [ETI04CH 1 CONe;

OJIHBIC ¥ COKPAILEHHBIC HOHHBIC YPABHEHHSI XUMHYECKUX PEaKIMii HOHHOTO
obMeHa.; [InaHupoBaTh 1 OCYIECTBIIATh HA IPAKTUKE XUMHYECKUE
9KCIIEPHUMEHTBI; IPOBOJUTH HAOIIOACHNUS;

JIeNaTh BBIBOABI 10 PE3yJIbTaTaM SKCIEPHMEHTA. ;

CrenoBath npaBuiaM 6e30MacHOi paboThl B Ta00pAaTOPHH PH HCIIOIb30BAHUH
XUMHYECKOH MOCY/IbI M 000PYIOBaHMSL.;

IIpon3BOAKUTE BEIMHCIICHHS [0 XHMHYECKUM YPaBHEHHSIM. ;

BsicTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C OMOPOi Ha HH)OPMALHUIO
13 y4eOHHUKa U CIIPAaBOYHBIX MaTEPUAIIOB;

rpaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATHHHBIH anmapar Kypca XMMHUH. ;
Vcriosnp30BaTh MY BHIOJIHEHUH YYeOHBIX 3aJaHHUil U B IIpOLIEcce
HCCIICZI0BATENBCKOIT ACATEIbHOCTH HAY4HO-TIOIY IIPHYO JIUTEPATypy
XUMHYECKOT0 COJIEPKaHMUs; CIPABOYHBIC MaTepuaisl; pecypchl HTepHera;

1

TTuceMeHHbIH
KOHTPOJIB;

http://schoolcollection.edu.ru
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Pa3nen 2. HemeTta/uibl M UX coeIMHEHUsI

2.1

OO0mas XapaKTepHCTHKA XUMHYECKHX
snemenToB VIIA-rpynmnel. I'agorens:

14.11.

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJUIOB M UX
COEIMHEHUI B Ipejiesax MajbIX MepUOJIOB U MaBHBIX noarpymnn Ilepuoandeckoit
CHCTEMbBI XUMHUYECKHX JJIEMEHTOB C YIETOM CTPOEHHUS HX aTOMOB.;
XapakTepu3oBath (HH3NUECKHE H XUMUIECKHE CBOWCTBA IPOCTHIX BEIIECTB
raJloreHoB (Ha MpUMepe XJI0pa) U CIOXKHBIX BEIIECTB (XJIOPOBOIOPO/IA; XJIOPHIa
HaTpHs); CHOCOOBI MX MOTYYCHUS;

NIPUMEHEHNE U 3HaUeHUE B IPHPOJIE U JKH3HH YelIOBeKa. ;

OmnpenensTh raloreHuA-HOHBI B PaCTBOPE.

ITnaHNpOBATH M OCYLIECTBIISATE HA MPAKTHKE XHMHIECKUE IKCIIEPHMEHTEL;
MPOBOAUTH HAOIIOICHNUS;

JeNaTh BBIBOJBI IO Pe3yJIbTaTaM dKCIIEPHMEHTA.

CnenoBath npaBuiIaM 6e30macHol paboThI B 1a00OpaTOpUM NIPH UCTIOIB30BAHUH
XUMHYECKOU MOCY I U 000pYAOBAHUSL.;

BeicTpauBaTh pa3BEpHYTHIE MMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HHGOPMAIHIO
13 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB;

TPaMOTHO MCIOJIb30BaTh N3yYCHHBIM MOHATHIHBIN anmapat Kypca XMMUH.;
Vcrons30BaTh NpH BBINOIHEHUH Y4eOHBIX 3aaHUIT M B Iporiecce
HCCIIeI0BATENbCKOH AESTENbHOCTH HayIHO-MOMYISIPHYIO TUTEPATypy
XMMHYECKOTO COEP KaHus; CIPABOYHbIE MaTepHalbl; pecypcsl MHTepHeTa;

i

TIucbmeHHbIi
KOHTPOJIb;

http://schoolcollection.edu.ru




2.2.

O01mast XapaKkTepHCTHKA XHMHYECKHX
3eMenToB VIA-rpynnsl. Cepa u eé
CoeIMHEeHNs

02.12.

OOBSICHATH 00IINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB 31eMeHTOB VIA-rpymms! u
UX COCIMHEHMIT C yUETOM CTPOCHHS HX aTOMOB.;

XapakTepu3oBaTh (GH3UUECKUE H XHUMHIECKHE CBOMCTBA IPOCTOTO BEIIECTBA

cephl U €€ COeIMHEHUH (CepoBOIOPOIa; OKCHJIOB CEPhI; CEPHOH KHCIIOTEL;
cynb}aToB); CIIOCOOBI HX MOIYYCHHS;

IIpHMEHEHNE U 3HAUCHHE B IIPUPOJIE U KHU3HH YeTIOBeKa.;

Onpenensth HaIM4Ue CyibhaT-HOHOB B pacTBope.; OOBSICHATh CYLIHOCTD
9KOJIOTUYECKUX MPOOIIEM; CBA3aHHBIX C epepaboTKON COeTHHEHHI CepBl.;
ITnaHupoBaTh M OCYLIECTBIIATH HA NPAKTHKE XUMUYECKHIE SKCIICPHMEHTHI; IPOBOAUTE
HAOIIOIEHUS;

JieNnaTh BHIBOABI 110 PE3yJIbTaTaM SKCIICPHUMEHTA. ;

CrenoBats nmpasuiiaM 6e30I1acHOH pabOThI B 1a00paTOPHH PH HCIIOIb30BaHUH
XUMHYECKON MOCY/IbI U 000PYyIOBaHHSL.;

TIpoun3BoAUTE BEIMUCIICHHS O XUMHYECKHM YPaBHEHUSIM.

Hcnonp30BaTh NpH BHIOJIHEHUH Y4EOHBIX 3aJaHUH TEKCThI y4eOHUKA; CIPABOYHbIE
Mmarepuainsl (Ilepuoguyeckyro cucteMy Xumuyeckux snemenToB J1. V. Menneneesa;
Ta0JINIly pacTBOPUMOCTH KHCIIOT; OCHOBaHUH H COJIEH B BOJE; JIEKTPOXUMUIECKUH s
HaIpsDKeHHH MeTauoB).; Mcronbp30BaTh IpH BEIIOJIHEHUH Y4eOHBIX 3alaHUH U B
HPOLIECCE UCCIIEN0BATEIBCKOM IeATEIbHOCTH HaYyYHO-TIOMYIISIPHYIO JINTEPATypy
XHMHYECKOTO COJeP)KaHUs; CIIPaBOYHbIC MaTepUalbl; pecypcsl HTepHeTa,;

TTuceMeHHbIH
KOHTPOJIb;
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2.3.

O01mast XapaKkTepHCTHKA XHMHYECKHX
371eMeHTOB VA-rpynnsl. A30t, dpochop
M UX COeTUHEeHHUS

05.12.2022
26.12.2022

OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOIMCTB 3JIeMEHTOB V A-Tpymiibl 1
UX COEIUHECHHH ¢ yUETOM CTPOCHHUS UX aTOMOB.;

Xapaxtepn3oBaTh HU3MIECKHE U XUMHIECKIE CBOWCTBA IPOCTHIX BELIECTB a30Ta U
tdocdopa 1 ux coeanHeHUi (aMMHaKa; coleif aMMOHUS; a30THOM KHCIIOTBI; HUTPATOB;
okcuna poctopa(V) u pocdoproit kucaotsl; GocdaToB); CrIOCOOB! UX MOTYUCHHS;
[PUMEHCHHE U 3HaUCHHE B IPUPOJIE M JKU3HHU YEIIOBEKa.

Omnpezensith HOHBI AMMOHHS U (ochaT-HOHBI B PaCTBOPE. ;

OOBSACHATD CYIIHOCTb YKOJIOTHIECKHX TIPOOIIeM;

CBSI3aHHBIX C HAXOXKACHUEM COeUHEHHH a30Ta U dochopa B OKpYKaroImen

cpene.; [TnaHnpoBaTh U OCYILIECTBIIATH HA IPAKTUKE XMMUYECKUE

9KCIIEPUMEHTBI; IPOBOIUTH HAOIIOACHHUS;

JIeTaTh BHIBOJBI [0 Pe3y/IbTaTaM KCIePUMEHTA. ;

CrnenoBatb npaBuiiaM 06e301acHoi paboThI B 1a00paTOPHH MPU UCHOJIb30BAHUU
XHMHYECKOH IOCY/BI H 000PyTOBaHHSL.;

TTpon3BOANTE BBIYKCIICHHUS 10 XUMUYECKAM YPaBHEHHSIM. ;

Hcnonp30BaTh NpH BHIOJIHEHUH YYEOHBIX 3aJaHUI TEKCThI y4eOHUKA,;

CIPaBOYHBIE MaTepHaIbI (IIEPHONIMIECKYIO CUCTEMY XHMHYECKHX IEMEHTOB

J1. 1. MenneneeBa; TabJuIly pacTBOPUMOCTH KUCIIOT; OCHOBAHUH U coJieli B

BOJIC;

JJIEKTPOXUMHUYECKUH PsiJI HAIIPSDKEHUH MeTallioB).; Mcronbp30BaTh U BEIIOIHEHUH
y4eOHBIX 3aJaHHI U B IIPOLIECCE HCCIIEN0BATENIBCKON e TeILHOCTH HayqHO-
HOMYJISIPHYIO JINTEPATYPy XUMHYECKOTO COACPIKAHMS; CIPABOYHBIC MAaTCPUAIIBI;
pecypcbl HTepHeTa;

TTuceMeHHbIH
KOHTPOJIB;

http://schoolcollection.edu.ru




2.4.

O01mast XapaKkTepHCTHKA XHMHYECKHX
371eMeHTOB |VA-rpynnsl.
‘Yriiepon 1 KpeMHHI H HX COeTHHEHHS

30.12.2022
16.01.2023

OOBACHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB |V A-rpynms! 1
HX COEIMHEHUH ¢ yUETOM CTPOEHHUS UX aTOMOB.;

XapakTepu3oBaTh (HH3UUECKHE U XHMUYECKUE CBOHCTBA IIPOCTHIX BEIIECTB
yrieposa ¥ KpeMHHS M HX COSANHEHUH (OKCHIOB YIIepo/a; YTOJIbHON KUCIOTHI;
KapOOHATOB; OKCHJIA KPEMHHMS; KPEMHHUEBOI KHCIIOTBI; CHIIHKATOB); CIIOCOOBI HX
TIOJTyqIeHNS;

IIPUMEHEHUE U 3HAUeHHUE B IPHPO/IE U KH3HH YeTI0BEKa.;

Onpenensats KapOOHAT- U CUIIMKAT-HOHBI B pacTBOpE.; OOBIACHATH

CYIIHOCTb SKOJIOTHYECKHX IpobIieM;

CBSI3aHHBIX C HAXOKIEGHHUEM YIIIEKHCIIOTO ras3a B OKpyXKaromieii cpefe.;
WmmocTpupoBaTh B3aUMOCBSI3b HEOPraHUIECKUX COSIMHEHHUI yriaepoaa u
OPTraHNYECKHX BeIlecTB.; [InaHupOBaTh U OCYIIECTBIIATE HA MPAKTHUKE XUMHIECKUE
9KCIIEPUMEHTBI; IPOBOAUTH HAOIIIOICHHUS;

JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM KCIEPUMEHTA. ;

CnenoBatb npaBuiaM 6e30macHoi paboThl B 1a00OpaTOPUK IPH UCIIOIB30BAHHH
XMMHUYECKOH OCY bl 1 000PYI0BAHHS.;

Vcrions30BaTh NPH BBIOIHEHUN yIeOHBIX 3aaHUI TEKCTHI yUEOHHKA;
crpaBo4Hble MaTepuans! ([lepHodecKyro CHCTeMy XHMHIECKHX 3JIEMEHTOB

J1. . Menneneesa; Tabiuily pacTBOPUMOCTH KUCIIOT; OCHOBaHUI U coJied B

BOJE;

UIEKTPOXUMUYECKUH PsII HANPSDKEHHI MeTailIoB).; MCIonb30BaTh P BHITIOJIHSHUH
y4eOHBIX 3aJJaHU U B IIPOLIECCE UCCIIEN0BATEIbCKOM AESTENBHOCTH HAYYHO-
MOMYJISIPHYIO JTUTEPATypy XUMUUECKOTO COZEPKaHHs; CIIPABOYHBIE MATEPUAIIBL;
pecypenl MHTEpHETa;

1

TTuceMeHHbIH
KOHTPOJIb;

http://schoolcollection.edu.ru

HWroro no pazneny

24

Paznen 3. MeTta/utbl M MX COeTHHEHHST




3.1. | O0uue cBOiicTBA METALIOB

03.02.2023
13.02.2023

PackpbIBaTh CMBICI H3y9aeMbIX MIOHSATHI U IPUMEHSATD OTH IOHATHUS IIPU ONMHCAHUH
CBOWCTB BELIECTB U UX IPEBPAILEHUI.;

OOBACHATE 00IIHE 3aKOHOMEPHOCTH B I3MEHCHUH CBOMCTB 3JIEMEHTOB-METAILIOB

U UX COEMHEHUH ¢ y4ETOM CTPOEHHUS UX aTOMOB.; XapaKTepH30BaTh CTPOCHHE
METaJIJIOB;

obuue hr3nUecKre 1 XHMHIECKHE CBOWCTBA METAILIOB.; XapaKTepUu30BaTh 00IIne
CIIOCOOBI IIOyYEeHHSs] METaJLIOB.

CrenoBats nmpaBuiaM 6e30I1acHOM pabOTHI B 1Ta00paTOPHU PH HCIIOIb30BaHUH
XUMHYECKON MOCY/IbI U 000PyIOBaHHSL.;

ITpou3BOaUTH BHIYMCIIEHHS 110 XUMUYECKHM ypPaBHEHUSIM. ;

Hcnonp30BaTh NPH BHIIOJIHEHUH YYEOHbIX 3a1aHUH TEKCTHI yueOHNKa,
crnpaBouHble MaTepHaisl (IleprHoauyeckyio CuCTEMY XMMUYECKUX J1€MEHTOB

J1. . MenneneeBa; TaOIHIy pacTBOPHMOCTH KHCJIOT; OCHOBAaHHUIT U Colleli B

BOJIE;

NIEKTPOXUMHYECKHUH Psil HANIPSHKEHUH METaIUIOB).; ICIOIB30BaTh MPH BHITOJHEHUH
yueOHbIX 3aJJaHUil U B IPOLIECCE UCCIIEN0BATENBCKOM NEeATEIbHOCTH HAyYHO-
OITYJIPHYIO JINTEPaTypy XUMHYECKOTO COJIEPIKAHHUS; CIIPABOYHBIE MaTEPHAIIBI;
pecypcbl HTepHera;

TTuceMmeHHbIH
KOHTPOJIB;

http://schoolcollection.edu.ru

3.2. | Bakueiiune MeTaJLILI M HX
coeTHHEeHHsT

16

17.02.2023
24.04.2023

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJLIOB B
IpyNIax U X COeIUHEHUH ¢ y4ETOM CTPOEHHUS X aTOMOB.;

XapakTepru3oBaTh (HH3UUECKIE H XMMHIECKHE CBOMCTBA IIPOCTHIX BEIIECTB
METAJIOB ¥ UX COSIMHEHNH (OKCHIOB; THAPOKCUIOB; COJIEH); CIIOCOOBI HX
HOJTy4EeHUS;

IIpHMEHEeHNe U 3HAaUeHNe B IIPUPOJIE U KU3HH YeIOoBeKa.;

PacnoszHaBaTh ¢ MOMONIBIO KAUECTBEHHBIX PEaKIMil HOHBI METAILIOB

(MarHus; aMIOMHUHUS; IIMHKA; XKeJIe3a; MeIu).;

ITnaHNpOBaTh M OCYLIECTBIIATH Ha MPAKTHKE XUMUUECKIE SKCIIEPHMEHTHI;
MIPOBOANTE HAOJIIOICHHUS;

Jie7aTh BBIBOJBI IO Pe3y/IbTaTaM dKCIEPUMEHTA. ;

CrnenoBaTh npaBmIaM 0e30macHoi paboTHI B 1a00OPaTOPHH IPU UCIIOIB30BAHUH
XUMHYECKOH MOCYIBI X 000PyIOBaHHUSL.;

[Tpou3BoAUTH BHIUHUCICHHUS 10 XUMUYECKHM ypPaBHEHUSIM. |

BricTpauBath pa3BEpHYTHIE MMCHMEHHBIEC M YCTHBIE OTBETHI C ONOPOH HAa MH(OPMALIUIO
U3 y4eOHHKa U CIPABOYHBIX MAaTEPHAIIOB;

TPaMOTHO HMCIIOJIb30BaTh H3yUYCHHBIH MTOHATUIHBIN anmapar Kypca XHMHIL;
Hcrons30BaTh IpH BHIIOTHEHUHN yIeOHBIX 3alaHUH H B IpoIIecce
HCCIIeIOBATEIbCKOM ACATETbHOCTH HayIHO-NOMYIAPHYIO JIUTEpaTypy
XHMHYECKOT0 COAEPIKaHMU; CIPaBOYHbIC MaTepHaIbl;, pecypchl MHTepHeTa;

TTucbMeHHbIi
KOHTPOJIB;
Konrponbhas
pabora;

http://schoolcollection.edu.ru

Hrtoro no pasneny:

20




Pa3znen 4. Xumus 1 oKpy:kaomas cpeia

4.1.

BemecrBa n MaTepHuaJibl B ;KH3HH
YyejaoBeKa

28.04.2023
15.05.2023

XapakTepu3oBaTh POJIb XMMHHU B Pa3IHYHBIX cepax IesTelNbHOCTH JII0ACH;
OCHOBHBIC BEIIIECTBA M MAaTEPUAIIEL;

HPHMEHSIEMbIE B )KU3HH COBPEMEHHOI'O YEJIOBEKa. ;

OOBACHATD ycIOBUS 6€30IIACHOT0 UCIONIB30BAHMS BEIIECTB M XMMHYECKHX peakuuii B
OBITY.; AHAJIU3UPOBATH M KPUTHYECKHU OLICHUBATh MH(OPMALUIO O BIHSHUH
HPOMBIIUICHHOCTH; CEJIbCKOTO X035/ CTBa;

TPaHCIIOPTA U JIp. HAa COCTOSHUE OKPYIXKAIOIIEH Cpefbl.;

YMeTb 0Ka3bIBaTh HEPBYIO MOMOIIb HPHU XUMHYECKHX 0XKOTaX M OTPABJICHUSAX. ;
IpuHUMaTh y4acTie B 00CYKACHUH HPOOIEM XUMHIECKOH H 3KOJIOTHIECKOM
HaINpaBIeHHOCTY;

BBICKa3bIBaTh COOCTBEHHYIO ITO3ULIHIO I10 IIPobIIeMe U HpearaTb BO3MOXKHbIE ITyTH ¢€
peleHus;

1

IIucbmeHHbBII
KOHTPOJIb;

http://schoolcollection.edu.ru

HWroro no pasneny:

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosinuecTBo 4acos Hara
n/n
BCEro
KOHTPOJIbHBIE | IPAKTHYECKHUE | [[an dakr
padoThI padoThI
1. |IloBropenue. 13 u 1 0 0 04.009.
[ICX5 A.N.
Meneneesa.
2. Crtpoenue aToma. 1 0 0 06.09.
XuMHueckas CBs3b.
3. | CreneHb OKUCIICHHUS. 1 0 0 11.09
4. | Xumnueckue cBoiictBa |1 0 0 13.09
Pa3IMYHBIX KJIACCOB
HEOPraHUYECKUX
BEIIECTB.
5. | BXogHO# KOHTPOJIB. 1 1 0 18.09.
6. Knaccudukanus 1 0 0 20.09.
XMMHYECKUX PEAKIIUH.
Peaxiiuu OBP.
! TemnnoBoii a3 ekt 1 0 0 25.09.
XUMHUYECKUX PEaKIIHi.
8. CKopocTh XMMHUYECKUX 1 0 0 27.09.
peaKkuuid.
9. |[pakruueckas padora |1 0 1 02.09.
Nel U3yuenue BnusHuA
YCIIOBUI MPOBEICHUS
XUMHYECKON peaKinu
Ha €€ CKOPOCTb.
10. 1 0 0 04.10.
CymHocTs npotecca
ANEKTPOIUTUIECKOM
JUCCOITAITUH.
11. 1 0 0 09.10.

CuJibHBIE M ci1a0bIe
AIEKTPOJIATHI.




12.

Peaknuu noHHOTO
oOMeHa.

11.10.

13.

XUMU4YeCcKre CBOMCTBA
OCHOBHEBIX KJIACCOB
HEOPTraHUYECKHUX
COETUHEHUN B CBETE
TO/1

23.10.

14.

XHUMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
COETUHEHUN B CBETE
TO/1

25.10.

15.

I'maponus cosen.

30.10.

16.

[IpakTrueckas pabora
Ne2Pemnrenue
AKCIICPUMEHTAIIbHBIX
3azad4 1o reme:"
CBoiicTBa KUCJIOT,
OCHOBaHHUI U COJIEH KaK
3JEKTPOJIUTOB"

01.11.

17.

XapakTepucTuka
raJIOreHOB.
XJ1op.

06..10.

18.

XJI0pOBOAOPOA.
[Tonydenue u cBoiCTBA.

08.11.

19.

ConsHas KUCI0Ta U €€
COJIH.

13.11.

20.

[TpakTuueckas pabora
No3lTonyuyenue consiHOM
KHUCJIOTBI U U3Y4YECHUE €€
CBOJCTB.

15.11.

21.

XapakTepucTrka
KHMCJIOPOJIA U CEPBI.
CaoiicTBa 1
IIPUMEHEHHE CEPBI.

27.11.

22,

CepoBoaopo.
Cynbounsl.

29.11.




23.

Oxkcun cepoi(4) .
Cepnas kuciora v €€
COJIH.

04.12.

24,

Oxkcup cepri(6). Cepnast
KHCJIOTA.

06.12.

25.

[TpakTuyeckas pabora
No4Pemmenue
IKCIIEPUMEHTAILHBIX
3a/1a4 o teme: "
Kucnopon u cepa"

11.12.

26.

XapakTepucTUKa a30Ta
u docdopa.
duznyeckue u
XHMHYECKHE CBOMCTBA.

13.12.2022

27.

AMMMHaK.

18.12.

28.

[IpakTrueckas pabora
NeSTlonyuyenue
aMMHaKa 1 u3yuyeHue
€ro CBOMCTB.

20.12.

29.

Conu aMMOHUS.

25.12.

30.

A30THas KUCIIOTa U ¢€
COJIH.

27.12.

31.

docdop.

08.01

32.

dochopHas kucnora u
eé conu.

10.01

33.

XapakTepucTuka
yrieposia U KpEMHHUS.
Annorponus yriepoja.

15.01

34.

Oxkcun yranepona (2).
VYrapHslii ras.

17.01

35.

Oxkcwun yraepona (4).
Yriekucisi ras.

22.01

36.

YroapHasg KUCIIOTa U €€
COJIN.

24.01




37.

[IpakTryeckas pabora
No6llonyuenue okcuaa
yraepoja (4) u

HU3YyYEHHUE Er0 CBOMCTB.

29.01

38.

Kpemunii.Oxcupg
KpEeMHHS

(4).

31.01

39.

O06006111eH1E
H3YYEHHOTO.

05.02

40.

KontponbHas padota
Nel 1o teme: "
Hewmeranne! u ux
coenuHeHus".

07.02

41.

OO01as xapakTepuCcTHKa
METaJUIOB Ha OCHOBAHHH
nx nonoxkenus B [1T u
CTPOCHUU UX aTOMOB.

12.02

42.

Meramnndeckas CBS3b.
Mertannuueckas
KpUCTaUIM4YeCcKast
peeTKa.

14.02

43.

DNEeKTPOXUMHUYECKUIN
P HATIPSHKCHHUST
METAaJUIOB.

19.02

44,

XMUMHYECKHE CBOMCTBA
U MOJIyYEHUE METAJIJIOB.

26.02

45.

I[1énouHO - 3eMENbHBIE
meTaisl. Ilonoxenue B
MEPUONYECKOMN
TabJuIe.

CrpoeHnue ux aToMoB.

28.02

46.

duznueckue u
XUMHUYECKUE CBOUCTBA
HaTpUs U KaJus.

04.03

47.

OKCI/II[LI U TUAPOKCUBI
HaTpusA U KaJius.
MPUMCHCHUC.

06.03




48.

Ileno4no - 3eMeIbHEIE
METaJUIBI Maruum 1
KaJIbIIUH.

11.03

49.

XUMHUYECKUE CBOUCTBA .

JKécTkoCTh BONEL.

13.03

50.

[TpakTuyeckas pabora
Neo7 JKEcTKOCTh BOIBI.

18.03

51.

AmoMuHui.
ITonoxenue B IICXD,
HAaXO0XJEHUE B IPUPOJIE.

20.03

52,

duznueckue n
XHUMHUYECKHUE CBOMCTBA
AITFOMUHUSL.

25.03

53.

AmpoTepHbIe cBOMCTBA
OKCHJIa U TUJIPOKCH]IA
AITFOMHUHMUSL.

27.03

54,

Keneso. [Tonoxenue B
Ilepunoanueckoii
TaOIUIIE XUMAYECKUX
3JIEMEHTOB.

01.04

55.

Oxcupl U TUIPOKCH/TBI
Kenesa AByX U
TpEXBAJICHTHBIE.

03.04

56.

CoenuHeHus xenesa.

08.04

57,

[IpakTuueckas padbora
Ne

8Pemenue
AKCIIEPUMEHTAILHBIX
3a7a4 1o
teme:"MeTtaiuier"

10.04

58.

[ToBTOpEeHue n
000011eHIEe U3YYEHHOTO
o Teme:"Mertaysr"

15.04

59.

KonrtponbHast pabora
No2

17.04




60. H 1 0 0 22.04
OBBIC MaTEPUAIIbI U
TEXHOJIOTHH.
61. I 1 0 0 24.04
PHUPOJIHBIC UCTOYHUKHU
YTJIEBOIOPOJIOB.
62. OCHOBBI 3KOJIOTHYECKOM 1 0 0 01.05.
IPaMOTHOCTH.
63. 1 1 0 06.05
Hrtorosas KOHTpoOJIbHAS
pabota 3a Kypc
OCHOBHOW ILIKOJIBI.
64. | Pabora Haxg ommuoOkamu. |1 0 0 08.05.
65. | Pe3epn 1 0 0 13.05.
66. | Pe3epn 1 0 0 15.05.
67. | Pezepn 1 0 0 20.05
68. | Pe3epn 1 0 0 22.05
OBIIEE KOJIMYECTBO |88 |4 8
YACOB I10 ITPOT'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

Xumus. 9 knace/Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe obmiectBo «M3marenscTBo
«IIpocsenienuey; Beenure cBOW BapuaHT:

METOINYECKHUE MATEPHAJIBI U1 YYUTEJIA

1.H.W. I'abpyceBa Pabouas TeTpaap 9 kiacc

2. M.A.Ps160B COOpHHUK 3a/1a4 U YIPAXHEHUH 0 XUMHUH
3.A.C. Kopomenko KM Xumus 9 knacc
4.T.A.boposckux Tectsl no xumuu 9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU UHTEPHET

1. Poccwmiickas snekTpoHHas mkona. - https://resh.edu.ru/

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

3. Kypnan «Xumus u xxusnb»to - https://hij.ru/

4. TTonbopHa nuTeparypsl o xumuuto - http://c-books.narod.ru/
5. XKypnan " 1 cenrsops" - https://1sept.ru/

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



7. COOpHUK cTaTel 0 XUMHUYECKHX JIEMEHTAaX, HILTIOCTPUPOBAHHBIM OMTMCAHUEM SKCTICPUMEHTOB.
http://www.periodictable.ru



MATEPUAJBHO-TEXHUYECKOE OBECHEYEHHUWE OBPA30OBATEJIBHOI'O TIPOLHECCA

YYEBHOE OBOPYJIOBAHMUE

Komnekuun

OCHOBHBIE BU/JIbl TPOMBIIIEHHOTO ChIpbs. YacTs 1 2
OCHOBHBIE BU/JIbI TPOMBIIICHHOTO ChIpbs. YacTs 2 2
Merasnsl 2

Antomunuit 1

CrekJio 1 u3aenus u3 crekia 1

Tomnuso 1

Hedtp 1 mpoaykTel e€ nepepaboTku 1

[Tnactmaccer 1

© 00 NOoO OB W N -

Kayuyk 1 npoaykTsl ero nepepabotku 1
10 Ikama TBépaocTH 1
11 HaGop XMMHUYECKHX 3JIEMEHTOB |
Monenu
HaGops! 1y MoienpoBaHust
1 HaGop TpadaperoB moueneii atomos 1
2 HaGop ans MOAETUPOBaHUS JIEKTPOHHOI'O CTPOEHUS aTOMOB 1
3 Habop ans MoaenupoBaHUs MOJIEKYJ HEOPIraHUYECKUX COeIMHEHHH |
4 Habop 111 MOJIeTUpOBaHMsI MOJIEKYJI OPraHMYECKUX COeTUHEHuH 1
5 Habop mopeneit aToMOB 171 cOCTaBIEHUSI MoJiesieil MoJieKy: Jaboparopubslii 1 Monenb
"Kpucrannnueckaspemnerka" JeMOHCTPALlUOHHAs
JIEn 1
VYrnexkucnslii ra3 1
Oymepen 1
Anmas 1
I'padur 1
Oxcnpn kpemuus 1
Mens 1
Marnuii 1

© 00 NOoO OB W NP

Keneso 1

10 Kamennas conb 1

11 Monens cTpoenue aroma 1

Ta6nuuer Hauana xumuu (apt. 5-8671-018)

XUMHUECKUE 3HAKU U aTOMHBIE MAaCChl B)KHEHIIINX 3JIEMEHTOB
PacnpocTpaH€HHOCTh XUMHUYECKUX JIEMEHTOB

@DOpMBI CYIIECTBOBAHUS XUMHUECKUX AJIEMEHTOB
BemiectBa MOIEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOSHHS
CTpyKTypa U3MEHEHUs BEIeCTB

CriocoOb! pa3ieneHus cMece

XUMHUECKUE 3HAKU U (POPMYITBI

Cocranenue ¢popMyI 10 BaJICHTHOCTH

© 0O N O O &~ W DN -

Mo - CANHUIIA KOJIMYCCTBA BCIICCTBA



10 dusnyeckre BETUYUHBI BRIPAKEHUS TOPIIUH BEIIECTBA

11 Ilpu3Haku U ycIoBUS NPOBEACHUS XUMUYECKUX PEAKIIUM

12 Turbl XUMUYECKUX PEaKITUit

13 Bo3nyx. Kucnopon. I'openue

14 Ctpoenue miamMeHu

15 CocraBnenue Gopmyn comeit

16 I'eneTryeckas CBS3b KJIACCOB HEOPTAHUYECKUX BEIIECTB

17 Bonopon

18 Xumuueckue peakium

OcHoBbI XuMHUYeCcKHX 3HaHUU(apT. 5-8707-006)

19 INepuonuueckas cucrema xumudeckux aemenToB JI.M.Menneneesa 20 Tabnua
PacCTBOPUMOCTHUBEIIECTB B BOJIC

21 TlpaBuina moBeaeHUS B KAOMHETE XUMHH

22 3Haku

23 TexHuka 6€30MACHOCTH MTPOBEACHUS OIIBITOB

24 TexHuka 0€30MaCHOCTH MPHU pabOTe C ra3aMu

8 - 9 xmaccel ( apT. 5-8478-020) 25 BaysieHTHOCTH

26 OTHOCHTENIbHAS AaTOMHASI M MOJICKYJISIPHASE MaCChI

27 Ctpoenue aToMa. H30TOIIBI

28 Obpa3zoBaHue KOBAJICHTHOW U MOHHONW XUMHUYECKOU CBSI3U

29 DieKTpOHHBIE CIIOW aTOMOB AJIEMEHTOB MaJIbIX IIEPHOIOB

30 OKHCIUTETHHO-BOCCTAHOBUTEILHBIC PEaKIUH

31 Twurmbl KPUCTAITUTMYECKUX PEIICTOK

32 Peakunu oOMeHa B BOJHBIX pacTBOpax

33 BaxxHeWImme KUCIOThI U UX COJIN

34 Knaccudukarust OKCHJIOB

35 Knaccudukarus ocHOBaHUI

36 Knaccudukarus KucioT

37 I'enetnyeckasi CBsi3b BaXHEHIIINX KITaCCOB HeOpraHuyeckux BemiecTB 38 OKkpacka HHIUKATOPOB
BPa3JIMYHBIX Cpeax

39 DJeKTpoUTHYECKAS JUCCOIUAITIS

40 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT Pa3INIHBIX (PaKTOpOB

41 Turbl XUMHUYECKUX PEaKIIHi

42 OGpaTtuMbIe peakiuu

43 Bozayx. Kucinopon. I'operne

44 CteneHb OKUCIICHUS

Heopranuueckas xumusi(apt. 5-8701-009)

45 HomeHnkiarypa coneit

46 Kpucraynis

47 Xumudeckas CBS3b

48 BajeHTHOCTh

49 Mojienu aTOMOB HEKOTOPBIX 3JIEMEHTOB

50 buHapHbBIe COeTMHECHUS

51 Crpoenue aToma

52 DneKkTpoHHas opOUTab

53 CreneHb OKUCIIEHUS



PacTtBopsI.
DrexkrpoauTHyeckas auccoruanusa(apt. 5-8687-013)

54 JlucriepcHbIE CUCTEMBI

55 CBoiicTBa BOJIbI

56 KpuBble pacTBOPUMOCTH BELIECTB

57 CriocoObI BbIpaskeHHS KOJTMUYECTBEHHOTO COCTAaBa PACTBOPOB 58 DIIEKTPOIUTHI THIPATAIMS HOHOB
59 PacTBopeHme BelecTB C HOHHOHM CBSI3bIO B BOJIE
60 PacTBopeHme BelecTB ¢ KOBAJCHTHOW NOJSAPHOM CBsA3bI0 61 KHcI0THO-OCHOBHBIE peakuuu
62 Peakuuu HOHHOTO OOMEHa

63 I'maponus coneit

64 NoHuTh!

65 Cpena BOAHBIX pacTBOPOB

Homenkiatrypa 121 bunapusie coenuHeHus

66 HomeHkiaTypa coJei

67 HomenkiiaTypa OpraHi4ecKux COeJIMHEHHH

68 IIpenenbHbBIC YTIIEBOAOPOIBI

69 HenpenenbHbBIE YTIIEBOAOPOIBI

70 dyHKIIMOHAIEHBIE TIPOU3BOHBIE YTIEBOIOPOIOB
Crtpoenue BemiecTBa

71 Ctpoenue atroma

72 DnexTpoHHast OpOHUTAID

73 Mopnenu aTOMOB HEKOTOPBIX DIIEMEHTOB

74 Kpucramibl

75 XumMuueckas CBsI3b

76 BaneHTHOCTD

77 CreneHb OKHCIIEHUS

OBOPYJIOBAHME JIJISI TIPOBEJIEHU S JIABOPATOPHBIX, IPAKTHUYECKHNX PABOT,
JEMOHCTPALIUI

W3mepurenbHble TpuOOpHI

Becol rexunueckue 1o 1000 r ¢ rupsamu

Becswl yuennueckue 10 200 r ¢ rupsimu (6M0JI0THYECKHE)
Becso! s ceinyunx marepuanon 10 200 r ¢ rupsMu
Becsl anextponnsie DijitalScale

Tepmometp cimprosoit 1o 1000C

SR A o

Ha6op apeometpos (20 mit.)

HarpesarenbHble mpuOopsI

7. HarpeBartenb U1t TpOOMPOK 3IEKTPUIECKUI

8. bans nmaboparopnas komO6uHHpoBanHas (bJIK)

9. Ilnutka snektpuyeckas onHokoH(popouHas "Bacunuca"
10. CruproBku 100 mit

11. ComproBku 200 mi

JleMOoHCTpaloHHbIE



12.

14.

15.
16.
17.
18.
19.
20.
21.
22,
23.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

KomrmiekT mocyapl A€eMOHCTPAIIMOHHBIN ¢ puHa IS kHOCTIME 13. HaGop mo xumuu ¢
PEe3b00BBIMUCOETUHEHUSIMU

[Tpubop st momyuenus u cO6opa ra3oB (AEMOHCTPAITMOHHBIH)

HaGop st anekTponu3a (1eMOHCTpaImOHHBIH )

Cronuk noabEMHO-TIOBOPOTHBIN C 2-Ms IIJIOCKOCTSMU
Cronuk noabeMublii 200x200 MM

Cronuk nogbeMHbI 150x150 MM

HITaTuB A1 XUMUYECKUX CTAKaHOB

[tatus nabopatopuslii xumuyeckuii (IL1JIX)
Crnenanu3upoBaHHble TpUOOpPHI U anmapaTsl Anmapar Kunmna
Amnmapat ['opmana

[Tpubop /i ULTIOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu oT ycioBuii 24. [Tpubop
JUIATIONYYESHUSI TAIOUAATIKAHOB

[Tpubop /i ULTIOCTPAIK 3aKOHA COXPaHEHHSI Ta30B
[Tpubop st onpeneneHus cocTaBa BO3Iyxa

[Tpubop 1uist OKKUCICHHS CIUPTA HAJl MEIHBIM KaTallu3aTopoM
[Tpubop 1uist U3ydeHus ra30BbIX 3aKOHOB (J1a00PATOPHBIIN)
Kononka ancop6rmonnas KAn

O3oHarop

[Tpubop 1ist MOTyd4eHUs pAaCTBOPUMBIX TBEP/IbIX BEIIECTB
MarnuTtHas Memianka ¢ MaHOMETPOM

pH-meTp

Amnmnapar (ycTaHOBKa)AJIsl AUCTUIUISILIMNA BOABI

ATIXP

KommiekTsr JUIA J'Ia60paTOpHI>IX OIIBITOB MU MPAKTUYCCKUX 3aHATHHN 110 XUMHHU

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,

JIoTOK ¢ mocynoi 1 MPUHAAJIEKHOCTMH JUIsl YYHEHUYECKOIO SKCIIEPUMEHTA
MuxkponabopaTtopusi 10 XUMUU

HITXJI Ne 568

[IratuB madoparopusrii (LLLJIG)

Habop no anekrponusy (1abopaTopHbIii)

[Tpubop 1u1st monydeHus ralon1aaIkaHoB U CIOKHBIX A(UPOB J1a00paTOPHBIN
[Tpubop st nmosnydenus u coopa razon

Kommnext npobupox (I1X-14, I1X-16) 10 mir.

Jlepxatens a1 npoOHpoK

[ItaTtuB 11g npoOUpoK

KommnekT crexiaHHbIX naoyek 10 mT.

KoMIIeKT CTeKIIIHHBIX TPYOOUeK

KomrmiekT mpo6ok

Yamku BeImapuBaTeIbHbIe

Jloku JU1st COKUTAHUS BELIECTB

[umnue! TUTENbHBIE

Turnn

[Tectuk u crymnka

XUMUYECKUE CTaKaHbl CTEKIL. EMK. 50 M1



55. Xumuueckne cTakaHbl cTeKII. EMK. 100 Mt
56. XuMuuyecKue cTakaHbl CTEKII. EMK. 250 M
57. BopoHKU CTEKIISTHHBIE TaOOpaTOpHBIE

58. M3mepurenbHbIe IWIAHIPHI

59. Mensypku

60. Konba mmockoioHHAS
61. Boponka nenutenpHas






