MunucrepcrBo o0pazoBanusi MockoBckoii 00J1acTu
ABTOHOMHAsI HeKOMMep4YecKas opranuzauus Oo0meoOpasoBaTebHas CPeIHSAS HIKOJA
«Iopoa Coanua»

BBeneno B neiicTBue: A [IOKYMEHT MO/AMMCAH
npuka3 AHO OC 1kosibl SMEKTPOHHON NOAMNCHIO
«FOpOIL COJ'IHII&» Cepvcuar: 01273A94007BAF798146C937C372817FF0
Ne 86/23-yB ot 31.08.2023r. Revcrambnon ¢ 30122022 20 30052024

PABOYAS ITPOT'PAMMA
10 XUMHUMU
8-9 kJ1acc

MockoBckas 00.1., r.0. MuiTunu 2023-2024



HHOACHUTEJIBHAA 3AIIMCKA

Pabouyas nporpamma 1o XuMuu it 00ydaromuxcs 8 K1accoB cocTaBieHa Ha ocHOBe TpeOoBaHUH K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHONW MpPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHus,
IPEJCTaBICHHBIX B DenepaqbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM CTAaHIAPTE OCHOBHOIO OOILEro
o0pa3zoBaHUsl, ¢ YUETOM pacrpee€HHBIX 110 KjaccaM MpOoBEpsSEMBIX TPEOOBaHMIA K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOINEro OOpa3oBaHMs U 3JIEMEHTOB COJEp KaHuS,
MPEJCTaBICHHBIX B Y HUBEPCAIBHOM KOAU(DUKATOPE 10 XMMHUH, a TaKkke Ha ocHoBe [IpuMepHOil mporpammbl
BOCIUTaHUs OOYYaroLUXCs MPH MOJyYEHUH OCHOBHOrO o0Iero obOpasoBanHus u ¢ yuérom KonHnenuuu
npernoiaBaHus yueOHoro npeamera «XuMus» B 00pa3zoBaTebHbIX opranuzanusax Poccuiickoit denepanyu,
peanu3yloIuX  OCHOBHbIE  oOlIeoOpa3zoBaTenbHble  nporpammbl  (yTB.  Pemenumem  Kosuterun
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «XUMMUS»

Bxnan ywyeOHoro mpenMera «XuMus» B JIOCTHXKEHHUE L€le OCHOBHOrO oOlIero o0pa3oBaHUS
00yCJIOBJIEH BO MHOIOM 3Hau€HHEM XUMHUYECKOW HAyKH B IO3HAHMM 3aKOHOB INPHUPOJBI, B Pa3BUTHU
MIPOM3BOIUTENIBHBIX CHJI OOIIECTBA M CO3JaHIUHM HOBOM 0a3bl MaTepUAIbHOMN KYJIbTYPHI.

XUMUSL KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpoCTpaHuiIa CBOE BIHMSHHE Ha Bce oOyacTu
YEJI0BEYECKOr0 CYIECTBOBAHHUS, 3a1aJ1a HOBOE BUJECHUE MUPA, CTAJIa HEOThEMIIEMBIM KOMIIOHEHTOM MHUPOBOM
KyJbTYpbl, HEOOXOIMMBIM YCJIOBHEM KH3HU OOIIECTBA: 3HAHUE XUMUU CIY>KUT OCHOBOH Ui (OPMUPOBAHUS
MHPOBO33PEHHUsI YEJIOBEKA, €r0 INPEACTaBICHUN O MATEPUAIBHOM E€IUHCTBE MHUPA; BAXKHYIO POJIb UIPAIOT
(dbopMupyeMble XUMUEN NTPEACTaBIECHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMHY BEILIECTB B IPUPOJIE;
COBpPEMEHHAsi XMMHMsI HallpaBJieHa Ha pelleHue I1100aNbHbIX MPo0JieM YCTOHUYHUBOTO Pa3BUTHS YETI0OBEYECTBA —
CBIPbEBOM, YHEPTETUUECKON, TTUIIIEBON M YKOJIOTHYECKON 0€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHHUs XMMUHU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XMMHYECKOTo 0o0pa3oBaHus. B 1utaHe cormanu3aliid OHO SIBJSIETCS OJHMM M3 YCIOBHH (hOPMHPOBAHUS
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEeHHOMY YeJIOBEKY XUMHUECKUE 3HaHUSI HEOOXOIUMBI Il TPUOOpETEeHUs] 0OLIEKYIbTYPHOTO
YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYJIUTHCS B COLIMYME M OTBETCTBEHHO yYacTBOBaTh B MHOT0OOpa3HOi
KHU3HU 00IECTBA, AJI1 OCO3HAHMS BaXXHOCTU Pa3yMHOTI'0 OTHOILIEHUS K CBOEMY 3/10POBBIO U 3/I0pPOBBIO IPYTHUX,
K OKpY>KaroIIeH MPUPOIHOMN Cpele, [Ulsl TPaMOTHOIO OBEAEHUS IPU UCIIOJIB30BAHNHN PA3IMYHBIX MaTEPUAJIOB
U XMMUYECKUX BELIECTB B IIOBCEIHEBHON KU3HH.

XuMmuyeckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE SIBJISIETCSI 0A30BbIM 110 OTHOILIEHHUIO K CUCTEME OO0IIIEro
XUMHYecKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOILIEM €My YPOBHE OHO peasiu3yeT NpUcyIe o0memy
XUMHAYECKOMY 00pa30BaHUIO KITFOUEBbIE IEHHOCTH, KOTOPHIE OTPAKAIOT IOCYAaPCTBEHHBIE, OOIIECTBEHHBIE U
WHAUBUAYaTbHbIE TOTPEOHOCTH. DTUM ONpEAeNIeTcsl CYIHOCTh 00IIell cTpaTeruu o0yueHus, BOCIUTAHUS U
pa3BUTHsI 00YYaIOLINXCS CPEICTBAMH YUEOHOTO MpeMeTa « XUMHUS».

W3yuyenne mnpenmera: 1) cmocoOCTBYeT peanu3alMid BO3MOXKHOCTEM MJii CaMOpPa3BUTHS U
dbopMHUpOBaHUS KyJIbTYpHl JUMYHOCTH, €€ 0O0Ied M (YHKIMOHAIBHONW TPaMOTHOCTH; 2) BHOCHUT BKJaJa B
dbopMHpOBaHHE MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM IMOAPOCTKOB, HABBIKOB HX CaMOCTOSITEIbHON
y4eOHOW JAeSITeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEIOBAaTENIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
TIOBCETHEBHOH JKU3HU, TaK U B NMPO(ECCHOHAIBHON ACSITENBHOCTH; 3) 3HAKOMHT CO CHEenn(UKON HaydHOTO
MBIIUICHHUS], 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO B3IVISIa HAa E€AMHCTBO IMPUPOJABI M YEJIOBEKA, SIBISAETCA
OTBETCTBEHHBIM 3TAllOM B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHON T'PAMOTHOCTH IIOAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUM, K IPUPOJE, K YEJIOBEKY, BHOCHUT
CBOM BKJIaJl B 9KOJOTMYECKOE 00pa30BaHKE MIKOJIHHUKOB.

HasBannble HanpaBieHus: B 00y4eHUH XUMUU 00€CTIeUNBAIOTCS CIEIU(PUKON cofepaHus IpeameTa,
KOTOPBIH SIBJISIETCS eJarOTH4eCcKy aalTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKHM XMMHU Ha ONpeenEHHOM
arane €€ pa3BUTHSL.



Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTHUPOBAH HA OCBOCHHE 00YYaIOIMMUCS OCHOB HEOPTraHUUECKON
XMMUHU ¥ HEKOTOPBIX TIOHATHH U CBEeJIEHHUH 00 OTAECTBHBIX 00BEKTaX OPraHMUECKOM XMMUH.

CrpykTypa conepxaHus npeaMeTa copMHpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0JIa K €r0 U3y4EHHUIO.
CopepxaHue CKJIAbIBACTCS U3 CUCTEMbI MOHATHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN
0 XUMHYECKOH peakiuu. OO 3TU CUCTEMBI CTPYKTYPHO OPraHH30BaHbl MO MPUHIUIY MOCIEA0BATEIHHOTO
pa3BUTHS 3HAHHUM HA OCHOBE TEOPETHUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHUS
KaK OCHOBBI BCETO €CTecTBO3HaHHUsA, ypoBHs [lepuoamueckoro 3akona [[. 1. MeHaeneeBa kak OCHOBHOTO
3aKOHa XUMHH, YYCHHS O CTPOCHHH aToMa M XMMHYECKOH CBSI3H, MPEICTABICHHUHA 00 3JIEKTPOIMTHUECKOM
JMCCOLIMAllMKM BEIECTB B pacTBopax. TeopeTHueckrue 3HaHUsS PAacCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKH
MOJYYCHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATENBHO OT OJHOTO YPOBHS K APYTOMY,
BBINOJHSAS (QYHKUIMU OOBSICHEHHUS] ¥ MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHHS U TOy4YEeHUS U3Yy4aeMbIX BEILECTB.

Taxkast opranuzanust cogepKaHus Kypca CliocoOCTBYET IPEICTABICHUIO XUMUUECKON COCTaBJISIONICH
Hay4YHOH KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOW Mpupojbl. Tem camblM 0OecredyrBaeTCsl BO3MOKHOCTh
dbopmupoBaHUs y 00ydYarOMUXCS IEHHOCTHOTO OTHOIICHUS K HayYHOMY 3HAHUIO U METOIAaM IO3HAHHS B
Hayke. BaxHO Taxke 3aMeTHTh, UYTO OCBOEHHUE COJIEPKaHMsI Kypca MMPOUCXOIUT C MPUBJICUEHUEM 3HAHUHN U3
paHee U3y4eHHbIX KypcoB: « OKpykaromud Mup», «bruosorus. 5—7 kiacce» u «Pusmuka. 7 Kiiacc.

HEJIA U3YYEHUS YYEBHOI'O ITIPEJMETA «XUMMUS»

K HampaBieHHIO NEpBOCTENIEHHONM 3HAYMMOCTH MNpH peaju3aluyd 00pa3oBaTeNbHbIX (DYyHKIHIT
npeaMeTa«XuMus TPaJAUIUOHHO OTHOCAT (POPMHUPOBAHNE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak 00jIacTu
COBPEMEHHOT'0 €CTEeCTBO3HAHUS, MPAKTUYECKOM NEATEIHHOCTH YelIOBEeKa M KaK OJTHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KYJBTYpbl. 3agaya HpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHUCTEMBl XMMHUYECKHX 3HAHUH —
BaXHEHIINX (PAKTOB, TOHATUN, 3aKOHOB M TEOPETUUYECKUX TOJOXKEHUH, IOCTYMHBIX 00001eHui
MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKd, 3HAHUH O HAyYHBIX METOJaX H3Y4YCHMS BELIECTB U
XUMHAYECKHX PEaKIINH, a Takke B POPMHUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB IS TEILHOCTH, CBSI3aHHBIX
C TUIAHMpPOBAaHMEM, HaONIOJEHUEM M TPOBEJCHHEM XMMHUYECKOTO SKCHEPUMEHTa, COOJIIOJCHHEM IpaBHII
0e30macHOTo OOpaIeHHs C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HMU.

Hapsany ¢ 3TuMm 1ienu u3ydeHus npeaMera B IporpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI ¢ YUETOM
HOBBIX IIPHOPUTETOB B CUCTEME OCHOBHOTI'O 00111€T0 00pa3oBaHusi. Cero/iHs B 00pa30BaHUU 0CO00 3HAYUMOMN
MpU3HAETCSl HAIPABJICHHOCTh OOYYEHMS Ha pa3BUTHE W CAMOpa3BUTHE IJIMYHOCTH, (popmupoBaHHEe €€
UHTEJJIEKTa W 00mel KynbTypbl. OOydeHHME YMEHHUIO YYMUTbCS M MPOJOJDKaTh CBOE 00pa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJHON U3 BKHEHIINX PYHKIIMHM y4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IpU M3y4YEHHUH IIpeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAaUEHUE IPUOOpEH
TaKHe LeH, Kak:
* (dopMuUpOBaHME WHTEJUIEKTyallbHO  Pa3BUTOH JUYHOCTH, TOTOBOW K C€amMo0Opa30BaHUIO,

COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIeHUH, COCOOHOM alanTHUpOBaThCS K OBICTPO

MEHSIOIIAMCS YCIIOBUSM JKU3HHU;

* HaNpaBJICHHOCTh OOYyYEeHHs] Ha CHUCTEMAaTHYECKOE MPHOOIICHHE Yydalluxcs K camocTosTensHou [
MO3HABATEIBHON JIEATENBHOCTH, HAYYHBIM METOJaM IO03HaHUsS, (POPMHUPYIOIIMM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEH K XMMUH;

* obecreueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIMMHUCS OIBbITa Pa3HOOOPa3HOM
ACATCIIbHOCTH, IIO3HAHUA MW CaMOIIO3HAaHHUs, KIIIOUEBBIX HABBIKOB (KJ’IIO‘-ICBI)IX KOMHGTGHHHﬁ),
HMCIOIUX YHHUBCPCAJIbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIIBHOCTHU,

*  (opmupoBaHue yMEHUI OOBSCHATH M OIICHUBATH SBJICHUS OKPYIKAIOIIETO MUPA HA OCHOBAHUY 3HAHHIA
Y OTIBITA, MOJYYCHHBIX MIPH U3YYCHUH XUMUH;

*  (opmupoBanue y 00ydyaronmxcs ryMaHUCTUIECKUX OTHOIICHUH, TOHUMAaHUs IEHHOCTH XUMUYECKUX
3HAHUWA JUIsI BBIPAOOTKH DSKOJOTHYECKH II€JIeCOO0pPa3sHOro MOBEAEHUS B OBITY W TPYJOBOMH
JEATEIBbHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAOLIEH NIPUPOJTHON CPEMBL;



* pa3BHUTHE MOTHUBALUU K OOYYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHsI OOIIEYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mnpoduis u
HaIpPaBJIEHHOCTH JaJIbHEUIIEr0 00yUYeHUsI.

COJAEPKXAHUE YYEBHOI'O ITPEJIMETA IlepBoHayajibHble XUMHUYECKHE MOHATHS

[Ipenmet xumuu. Posib xuMuu B )Ku3HU YesioBeka. Tena u Bemiectsa. PU3NYECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHME BenmecTB. [loHsATHE 0 MeToAax MO3HaHUS B XUMHUH. XUMUS B CUCTEME HayK. UucTbie
BeriecTBa 1 cmecH. CriocoObl pa3enieHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHUX dJIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmya. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHass aroMHas Macca. OTHOCWTENbHAs MOJEKyJIspHas wmacca. MaccoBas 1o
XUMHUYECKOI'O 3JIEMEHTA B COEMHEHUH.

DuznuecKre 1 XUMAYECKHE SIBIICHUS. XUMUYECKask peakIus U e€ Mpu3HaKu. 3aKOH COXPAaHEHHUS MaCChI
BEIIECTB. XUMHUYECKkHe ypaBHeHus. Kiaccupukanus XUMHUYECKUX PEAKIU (COCAMHEHHMSI, Pa3I0KECHUS,
3aMeInieHus, 0OMeHa).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM TOCYI0H, C TpaBUiIaMu paboThI B 1abopaTtopun
u npuémamu oOpaieHus ¢ Ja0opaTOpHBIM 000pyJIOBaHMEM; M3yYeHHE M ONMHCaHUE (PU3HMUECKUX CBOMCTB
00pa310B HEOPraHWYECKUX BEIECTB; HaOMoieHue pu3ndecKuX (IJIaBICHUE BOCKA, TasHUE JIbJIA, PACTUPAHUE
caxapa B CTYIIKE, KUTIEHUE M KOHJICHCAILIMSI BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTOMN) sSIBIEHUH, HA0JI0/IEHUE U OMKMCAaHUE MPU3HAKOB MPOTEKAHUS
XMMHUYECKHX peakuui (pa3ioKeHue caxapa, B3aWMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapwus,
pasznoxxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOAECUCTBHUE kene3a ¢ pacTBopoM conu meau(1l));
M3YyYEeHHE CIIOCOOOB pa3/iesieHus: CMeceil (C TOMOIIbIO MarHuTa, pUILTpOBaHKE, BhIIAPUBAHUE,

TUCTHIUISILMSL, Xpomartorpadusi), MPOBEJEHUE OYMCTKH IOBAapEHHOM coiu; HAOMIOJACHHE U ONHCAHUE
pe3yabTaTOB MPOBEJICHUS ONBITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS] MACChl; CO3/IaHUE MOJIEJIEH MOJIEKYI
(mmapocTep>KHEBBIX).

BasHeiiumne npeacTaBuTe/IM HEOPraHUYECKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — snemeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpOJIa B Mpupoje, Ppu3nveckne M XUMUYECKUe CBOWMCTBA (peakiuu ropenus). Okcunsl. [IpumeHeHme
kucnopoa. CriocoObl MOMyYeHHs KUCIOPOa B 1a00paTOpUU U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B
npupone. O30H — ayuioTponHas MoaupUKaLUs KUCIOpOo/a.

TennoBoit 3pPexT XuMUYecKo peaklny, TepMOXUMUYECKUE YPAaBHEHUS, IK30- U IHIOTEPMUUYECKUE
peakiuu. TommuBO: yroib U MeTaH. 3arpsi3HEHUE BO3[yXa, YCUIEHUE MapHUKOBOTO d(deKTa, pazpylicHue
030HOBOTO CJIOSI.

Bogopon — »snemeHt u mpocroe BemiecTBo. HaxoxkieHue Boaopoja B mpupone, (usnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI TTOMyueHusl. KucIoTh! U comu.

Konnuecto BemectBa. Mosb. MonsipHas macca. 3akoH ABoraapo. MosspHblii 00bEM ra3oB. PacuéTsl
110 XUMHYECKUM yPaBHEHUSIM.

®dusunyeckne cBoicTBa Boabl. Boga kak pactBoputenb. PacTBophl. HachlllleHHbIE 1 HEHACHIIICHHBIE
pactBopbl. PacTBopuMOCTh BellecTB B Bojae.MaccoBas 10Js BelIECTBA B pacTBOpe. XMMHUYECKHUE CBOMCTBA
BoAbl. OcHoBaHudA. Ponb pacTBOpOB B NpHUpOAE M B KU3HU 4esoBeKa. KpyroBopoT BOAbl B IPHUPOE.
3arpsi3sHeHue TpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccupukauus  Heopranmueckux — coeguHeHuil.  Oxcuapl.  Kiaccudukaumss — OKCHIOB:
coneoOpa3ymolmue (OCHOBHBIE, KUCIOTHBIE, aMpoTepHbIe) U HeconeoOpa3yromue. HomeHkIaTypa OKCHAOB
(MexxayHapo/iHasi U TpuBUaiIbHasH ). PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHre okcuaoB.

OcHoBanus. Kmaccudukamuss ocHOBaHM: MIENOYM W HEPACTBOpUMBIE OCHOBaHUsS. HomeHkmatypa
OCHOBaHMH (MEXIAyHapoIHas U TpUBHAJIbHAS ). DU3MYECKUE U XUMUYECKHUE CBOMCTBA ocHOBaHMil. [lomyuenue
OCHOBaHMM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa Kucinot (MexXIyHapoaHas U TpUBHUATIbHAS).



dusnueckue 1 XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOoCcTH MeTawioB H. H. bekeroBa.
[Tony4yenue Kucior.

Comu. Homenknatypa coied (MexayHapoaHas U TpuBHasibHasi). U3NUeCKre U XUMUYECKHUE CBOMCTBA
cousieit. [lommyuenue comen.

I'eneTnueckas cBsI3b MEXKIYy KlacCaMU HEOPTraHUYECKUX COECTMHEHUM.

XUMUYECKUN 3KCIEPUMEHT: KadeCTBEHHOE OIPEAEICHUE COAEpKAHMUS KHUCIOpOAAa B BO3IYXE;
MoJTy4yeHue, cobupaHue, pacro3HaBaHHE U U3yYEHHE CBOMCTB KHCIOpOJa; HAOIIOJIEHUE B3aUMOJEHUCTBUS
BELIECTB C KUCJIOPOAOM M YCJIOBHS BO3HHUKHOBEHMS M IPEKpallleHUs] TOpeHMsl (II0kKapa); 03HAaKOMJIEHHE C
o0Opa3namMu OKCHJIOB M OIUCAHHE WX CBOWCTB; MOJIy4Ye€HUE, COOMpaHue, paclio3HaBaHUE M U3yUeHUE CBOWCTB
BojopoAa (ropeHue); B3aumojeicTBue Boaopojga ¢ okcuaoMm Menu(ll) (Bo3MOXHO HCMOIB30BAHME
BUJIEOMATEpHAIOB); HaOJIOeHNEe 00pa3loB BELIECTB KOJMYECTBOM | MOJb; HCCIEAOBaHUE OCOOEHHOCTEH
pacTBOpPEHUS BEIIECTB C PA3INYHON PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C OIIPEIEIEHHON MacCOBON
70JIell pacTBOPEHHOIO BEIIECTBA; B3aMMOEHCTBHE BOJABI C METAJUIaMM (HATPUEM U KajlbLMEeM) (BO3MOXHO
UCIOJIb30BAaHUE BUJIEOMATEPHAIIOB); ONPEeIEHHE PACTBOPOB KUCIOT U LIETOYEH C MOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHHE 00pa30B HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB; HAOIIOACHUE U3MEHEHUS OKPACKH
MHAMKATOPOB B pacTBOpax KHCIOT W Iejouel; u3yueHue BzaumojaerictBus okcuaa menu(ll) ¢ pacreopom
CEPHOM KHUCJIOTHI, KHCIOT C METaJUIAMM, PEAKLUUN HEUTpAIU3alUHU; I10Jy4eHHE HEPACTBOPUMBIX OCHOBAHMA,
BBITECHEHHE OJHOTO MeTajyla JPYTMM M3 pPacTBOpa COJIM; PELICHHE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMe«BakHeime Kiaccsl HEOPraHUYECKUX COCTUHEHUIN.

Hepuoauyeckuii 3akoH u llepuoanyeckas cucrema xumuyeckux 3jaemenTos /1. U.

Menpeneea. CtpoeHne aToMOB. XUMHYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIMU

[lepBbie TOMBITKU KiIacCU(DUKAIMKM XUMHUYECKUX SJIeMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX SJIEMEHTOB

(Ie70YHbIE U ILEJI0YHO3EMENIbHbIE METasllbl, FaJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT
amM(OTepHbIE OKCHJIBI U TUAPOKCH/IBI.

IIepnonnueckuit 3akoH. [lepuoanueckas cucreMa XumMudeckux 3yeMeHToB /. 1. Menneneesa.

Kopotkonepuoanast u anuuHonepuoHas ¢popmsl [leprnoaudeckoid CUCTEMbl XUMUYECKUX IIIEMEHTOB
JI.. Menneneesa. Ilepuoasl u rpynmnsl. OU3NUECKUNA CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB NEpUoAa U
TPYIIIBI 3JIEMEHTA.

Crtpoenue atromoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe SIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumudeckux neMeHToB [leproguueckoii cucremsl [I. . MenneneeBa. XapakrepucTuka
XUMHUYECKOI0 JIEMEHTA MO €ro nojioxeHuro B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHMsI pajadyca aTOMOB XHMMMYECKHUX JJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpyIIaM U nepuonam. 3Hadenue [lepuoguueckoro 3akona u [lepuoanueckoit
CUCTEMbl XMMHUYECKHUX 3JEMEHTOB JUIsl pa3BUTUS Hayku W mnpakTuku. . Y. MengeneeB — yd€Hbld U
Ipa)JIaHUH.

Xumnueckasi cBs3b. KoBasieHTHas (MOJSIpHAsE M HEMNOJsIpHAsi) CBA3b. JJIEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. VIOHHas CBS3b.

Crenenp oxkucieHus. OKHUCIUTEIBbHO-BOCCTAHOBUTENbHbIE peakiuu. lIpouecchl oOKuciaeHus H
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHEe 00pa3IoB BEIIECTB METAJIJIOB U HEMETAJJIOB; B3aUMOJIEHCTBUE
TUAPOKCHIa LIMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEHl; MPOBEICHUE OMNBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakiuil  (ropeHue,  peakUuu  pas3jIoKEHUs,  COECIUHECHUS).
Me:xknpeamMeTHble CBSI3U

Peanuzanus MexXnpeaIMeTHBIX CBA3€H NpHU M3YyUYEHUU XUMHHM B 8 KJIAcC€ OCYLIECTBIISIETCS 4epe3
WCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATUH, IBISIOUIUXCS CUCTEMHBIMU IS
OTJIENbHBIX NIPEJMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOme ecTecCTBEHHO-HAYUHBIC TMOHITHS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTES,
KknaccupuKanus, NEePUOAUYHOCTb, HAONIOJCHUE, JKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEPEHHE, MOJIENb,
SIBJICHHE.



®usnka: mMaTepus, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIBI, PaJIHOAKTHUBHOCTD,
MOJIEKYJIa, IEKTPUUECKHU 3apsil, BEIECTBO, TE0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBa, ra3, (Pu3ndecKue
BEJIMYHHBI, €AUHULIBI U3MEPEHMSI, KOCMOC, IIJIaHETHI, 3BE31b1, CoNHIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapochepa, MuUHepabl, TOPHbIE TOPO/IbI, OJE3HbIE HCKOMAEMbIe, TOILIHBO,
BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

N3ydyenne xuMuum B 8 KJacce HANpaBIEHO Ha JOCTHXKEHHE OOYyYaloUMMMCS JIMYHOCTHBIX,
METaINpeIMEeTHbIX U NPEIMETHBIX PE3yIbTaTOB OCBOEHHs y4€OHOI 0 MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IPOTPaMMbI OCHOBHOI'O 00IIET0 00pa30BaHUs IOCTUTAIOTCS B X0J1€
oOydeHus: XUMUU B €IMHCTBE y4eOHOH M BOCIUTATENBbHOM JeATenbHOCTH OpraHusaiiy B COOTBETCTBUU C
TpaJULIHOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMH U lyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU B
o0IIecTBE MpaBHjaMH U HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
COLIMAJIN3aLUH 00yYarOLIIXCS.

JIMYHOCTHBIE PE3yIBTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IIaTpHoTHY€CKOro BOCIIMTAHUSA
1) LEHHOCTHOIO OTHOILIEHHUS K OTEUYECTBEHHOMY KYJbTYpPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJEIHIO,
MOHMMaHMsI 3HAUYEHUS XMMUYECKOH HAyKM B JKM3HM COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM MH(OpPMALIUE O TEPEIOBBIX JOCTHIKEHUAX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XWUMUHU,
3aMHTEPECOBAHHOCTHU B HAyUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

I'pakapanckoro BocnuTaHus
2) IIPEACTABIICHUS O COLMAJIBHBIX HOPMax M IPaBHUJIAX MEKIMYHOCTHBIX OTHOIICHUM B KOJUIEKTHBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEJ0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JAESTEIbHOCTH NPU BBINOJIHEHUU
yueOHBIX, TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX TPOEKTOB,
CTpEMJIEHUS K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIH B Mpoliecce ITON y4eOHOH e TeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE IOBEJICHHE M MOCTYNKH CBOMX TOBAapHILEH C MO3ULMU HPAaBCTBEHHBIX M IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUMN NOCTYNKOB; IleHHOCTH HAYYHOr 0 MO3HAHNUSA
3) MHUPOBO33PEHUYECKUX IPEJACTABICHUNA O BEIIECTBE U XUMUYECKOM pEaKIUH, COOTBETCTBYHOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM U COCTaBIIAIOIIMX OCHOBY I MOHMMAHMUS CYLUIHOCTH HAy4HOU
KapTUHBI MUPA; PE/ICTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS ITPUPO/IbI, B3aUMOCBS3AX YeJIOBEKa
C IPUPOAHOU CPENON, O POJIM XMMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEN;
4) M03HABATEJIbHBIX MOTUBOB, HAIPaBJIEHHBIX HA MTOJy4YE€HNE HOBBIX 3HAHUMN 110 XUMHH, HEOOXOIUMBIX IS
00BsiICHEHUS HAOII0aeMBbIX NTPOLIECCOB U SIBICHUI;
5) MO3HABATENbHOW, WH(MOPMAIIMOHHON W YHUTAaTENbCKOM KYJBTYpbl, B TOM YHCJE€ HAaBBIKOB
CaMOCTOSITENIbHOW paboThl C y4eOHbIMU TEKCTaMM, CPABOYHOW JIUTEPATypoOil, TOCTYIHBIMU TEXHUYECKHUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;
6) uHTEpeca K OOyYEeHHI0O M TIO3HaHMIO, JIFOOO3HATENbHOCTH, TOTOBHOCTM U CIIOCOOHOCTH K
caMo00pa30BaHUI0, MPOEKTHOM M  HCCIEeN0BATEIbCKONW  JIEATENIBHOCTH, K OCO3HAaHHOMY  BBIOOpPY
HaIpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHILIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbs
7) OCO3HAaHHS LEHHOCTHU YXM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3[J0pPOBBIO, YCTaHOBKHM Ha
3J10pOBBIM 00pa3 KU3HU, OCO3HAHUS TOCIIEICTBUN U HETIPUATHS BPEAHBIX PUBbIUEK (YIIOTPEOJICHNUS aIKOT OIS,
HapKOTHKOB, KYpeHHUs), HEOOXO0IUMOCTH COOIII0ICHHSI PaBUII 0€30aCHOCTH NP OOPAILIEHUH ¢ XUMHYECKUMHU
BEIIECTBAMU B OBITY U pealbHOM kH13HH; TPyA0BOro BOCHUTAHUA
8) MHTEpeca K MPaKTUYECKOMY H3yUeHHIO NMpodeccuil W TpyJa pa3iuyHOIo Poja, YBaXEHUE K TPYIy
Hpe3yiabTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHMS IPEIMETHBIX 3HAHUM 110 XUMMUH,
OCO3HAaHHOTO BBIOOPAa MHIMBUAYAJIBHOW TPAaeKTOPUM IMPOAOJKEHHs] 0Opa3oBaHUS C y4ETOM JIMYHOCTHBIX



WHTEPECOB W CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH; yCIEUTHOM
npodeccoHaNbHON NIeATEeNbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHM; TOTOBHOCTH aJalnTUPOBAThCS B
npodeCcCHOHANTBHOU CpeIe;

IKO0JI0ruH4ecKoro BOCIUTaAHHS
9) HKOJIOTMYECKHU I1eJIEeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE KaK UCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMsI, TMOHUMAHHs IIEHHOCTH 3J0pPOBOrO U 0e30macHOro o0pas3a >KW3HH, OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 370POBBIO, OCO3HAHHUS IIEHHOCTH COOJIIOICHUS
MpaBWII OE30MACHOTO MMOBECHUS MPHU PabOTE C BEIIECCTBAMH, a TAK)KE B CUTYAIUSIX, YTPOKAIOIINX 370POBBIO H
JKM3HU JIIOJIEH;
10)  cmOCOOHOCTH MPUMEHSITH 3HAHHMS, TOJTy4aeMbIC IPH U3YUYCHUHN XUMUH, IS PEIICHUS 3a]1a4, CBSI3aHHBIX
C OKPYIKaIOIIeH IPUPOTHOMN CPE IO, TOBBIIICHHS YPOBHS SKOJIOTHYECKON KYIbTYPhI, OCO3HAHUS TI00aIBHOTO
XapakKTepa KOJIOTHIECKUX MPOOJIEM U IyTeH UX PEIICHUS TTOCPEICTBOM METOI0B XUMUH; 1 1) 3KOJI0THYECKOT0o
MBIIIUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS UM B TI0O3HABATEILHON, KOMMYHHKATHUBHOW W COIIMAIBHON MTPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIC 711 (POPMHUPOBAHUS MUPOBO33PCHHUS
OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPUS, IPUHIIHIL, THIIOTe3a, (PaKT, CHCTEMa, MIPOIIECC, IKCIIEPUMEHT U JIp.),
KOTOPBIE€ HCTIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETaX M IMO3BOJISIOT HAa OCHOBE 3HAHWH W3
3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE O IIEIOCTHOM HAyYHOW KapTHHE MHpA, U YHUBEpCAIbHBIC
y4deOHbIe JeiCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, PETYJATHUBHBIE), KOTOpHIE 00ECIICUUBAIOT
(dhopMUpOBaHKE TOTOBHOCTH K CAMOCTOSTEIIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOUM JCSITEILHOCTH.

MertanpenmMeTHble Pe3yJIbTaThl OCBOSHUS 00pa30BaTENBHON MPOrpaMMBl IO XHMHH OTPaKalOT
OBJIQJICHUE YHUBEPCAIbHBIMU TMO3HABATEIbHBIMU JEHCTBUSMHM, B TOM 4Kcie: ba3oBbIMHM JIOTHYeCKHUMH
IelCcTBHSIMH
1) YMEHHEM HCIIOIb30BaTh MPUEMBI JJIOTHYECKOTO MBIIIUICHHS TIPH OCBOCHUH 3HAHUMN: PACKPBIBATH CMBICIT
XUMUYECKUX TIOHATHHA (BBIICIATh WX XapaKTEpPHbIC NPH3HAKH, yCTAHABIMBATH B3aMMOCBS3b C JIPYTHUMH
MOHSITHSIMH ), KCTIOTH30BATh MOHATHS JJIsl 0OBSICHEHUS OTJCIIBHBIX ()aKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS U
KpUTEpUU I KJIAaCCH(PUKAIMK XUMHUYECKUX BEIIECTB W XUMHUYECKHX pEeaKIuii; yCTaHABJIWBATh
MPUYUHHOCIIC/ICTBEHHBIE CBA3M MEXAYy OOBEKTaMU M3Y4YEHHS; CTPOUTH JIOTUYECKHE PaCCyKIICHUS
(MHAYKTUBHBIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ); JIeJaTh BHIBOJIBI U 3aKJIFOUCHHS;
2) YyMEHHEM TMPUMEHSTh B TMpoOIecce TNO3HAHWS TOHATHS (MPEAMETHBIE W METalpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbI€ B XUMUU, TPEOOPa30BLIBATH IIUPOKO MPUMEHSIEMBIE B
XUMUW MOJICJIbHBIC TPEACTaBICHUS — XHMHYECKHH 3HaK (CHMBOJI 3JIEMEHTAa), XHUMHUYecKas (opmyna u
yYpaBHCHHE XUMUYECKOW pEaKIMH — TMPU PEIICHUH Y4eOHO-TI03HABATEIBHBIX 33/lad; C YYETOM OTHUX
MOJICTBHBIX TIPEJICTABIICHUH BBISBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKH U3yYaeMbIX 00BEKTOB—
XUMHYECKHUX BEUIECTB U XMMHUYECKUX PEAKIIHIA; BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUIMHHOCIIEICTBEHHBIE
CBSI3W M TIPOTHUBOPEYHS B M3Y4YaeMBIX MPOIECCaX W SIBICHUSAX; MpeIaraTb KPUTEPUH JJIS BBISBICHUS 3THX
3aKOHOMEPHOCTEH U TPOTHUBOPEUMIA; CAMOCTOSTENBHO BBIOMPATH CHOCOO pelieHus Y4eOHOW 3amadu
(cpaBHMBATh HECKOJHKO BAPHAHTOB PEIICHUS, BEHIOMPATh HAUMOOJIEE MOIXOANINN C YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHEB);

Ba3oBpIMHM HcCiI€I0BATEILCKUMHA AeHCTBUAMH

3) yMeHHEM HCTOB30BaTh MTOCTABJICHHBIC BOMPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAUE€CTBE
OCHOBBI i1 (POPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXIEHUM; 4)
npuoOpeTeHre OIbITa MO TIAHUPOBAHUIO, OPTaHU3AIUHU U TIPOBEICHUIO YUCHUUECKUX IKCIIEPUMEHTOB: YMEHHE
HaOmoIaTh 3a XOJOM TpoIlecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ynbrar, (opMyIupoBaTh
00001IeHUsT W BBIBOABI 10 pe3yjbTaTaM IMPOBEACHHOTO OMbBITA, HWCCIEAOBAHUS, COCTABIATH OTUYET O
MIPOJIEIaHHOM pabdoTe;

Paboroii c undopmanuei
5) YMEHHEM BBIOMPATH, aHATH3UPOBATH U WHTEPIIPETHPOBATH MHPOPMAIUIO PA3THYHBIX BUIOB U (HOpM
MPEACTABICHUS, TMOJy4aeMyl0 M3 pPa3HBIX HCTOYHHUKOB (HAYyYHO-TIOMYJISIpHAs JIUTEpaTypa XHMHUYECKOTO



COJlepKaHusl, CIpaBOYHBIE TOCOOMs, pecypchl MHTepHETa); KPUTHYECKH OIICHWBATh MPOTUBOPEYHMBYIO MU
HEJ0OCTOBEPHYIO UHOPMALIHUIO;
6) YMEHHEM MPUMEHSATh Pa3IUYHble METOJAbl M 3alpochl IpU IMOHMCKE M O0TOOpe HHGOpMAIMH U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOAMMBIX Ul BBINOJHEHMS Y4eOHBIX M IO3HABATENbHBIX 3a/ad OIpe -
NeNEHHOTO THUIA; MPUOOPETEHHE OMbITa B OOJIACTH HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIaJeHUE KyJIbTypOM aKTHBHOIO MCIIOJIb30BaHMs Pa3IMYHBIX TOMCKOBBIX CHUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY TpEACTaBICHUS HHPOPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3aJa4n HECI0XKHBIMU CXeMaMH, IMarpaMMamMHu, IpyruMu popmamu rpaduku 1 UX KOMOMHAILUSMU;
7) YMEHHEM HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce yUeOHOH U MCCIe10BaTeIbCKON 1eATeIbHOCTH
MH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CETECKOTO XO3SHUCTBA M TPAHCIIOPTA HA COCTOSTHUAE OKPY KAIOIIEH
MIPUPOJHOM Cpebl;
YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeICTBUSIMH
8) yMeHueM 3aJaBaTh BOMIPOCH! (B XOJ€ IUAJIOTa W/WIA TUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TEMBI,
(opMyIMpPOBATH CBOM NMPEATIOKEHHUS OTHOCUTEIBHO BBINOJIHEHUS IPEAIOKEHHOH 3a1aun; 9) npuodpereHue
OTIBITa TIPE3EHTAIINN PE3YJIbTATOB BHIITOJHEHHSI XUMHYECKOTO IKCTIEPUMEHTA
(JtabopaTopHOTO OMBITA, JTAOOPATOPHOI PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO MpoekTa); 10)
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIILHOW U MCCIIEI0BATENbCKON AEATEIbHOCTH
IpU PELIEHUH BO3HUKAIOIIKX NpoOJieM Ha OCHOBE yuéra OOLIMX HHTEPECOB M COIVIACOBAaHUS IO3ULIUN
(o6cyxeHust, 0OMEH MHEHUSMHU, «MO3IOBbIE IITYPMbI», KOOPAMHALMS COBMECTHBIX JIEHCTBUH, ONpe/iereHne
KPUTEPHEB I10 OIICHKE KaYeCTBa BHIMOJIHEHHON paboTHI U Ip.);
YHuBepcaabHbIMU PeryJsiTABHbIMU /1IeHCTBHAMHU
11) ymMeHHEM  CaMOCTOSITENIbHO  OINpPEACNATh  ILENW  JCATeIbHOCTH, IUIAHHPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JIEATEIILHOCTH, BBIOMpATh Hamboiee
3¢ deKTUBHBIE CITOCOOBI peIIeHs] YUeOHbIX U M03HABaTEIbHBIX 33J]au, CAMOCTOSITEIBHO COCTABIATh WIIH
KOPPEKTHPOBATh MPEIOKEHHBIA alrOPUTM JEHCTBUIA MPH BBHINOIHEHUHU 33JJaHUN C yU4ETOM IMOTYUYSHHS
HOBBIX 3HAHWH 00 W3ydaeMbIX OOBEKTaX — BENIECTBAX M PEAKIHIX; OIICHWBAaTh COOTBETCTBHE
MIOJTYYEHHOTO pe3yJIbTaTa 3asBJICHHON LEeNH;
12) yMeHHEM UCTIONIL30BATh M aHAJM3UPOBATh KOHTEKCTHI, TIpe/IIaraeMbie B YCIOBUH 33 JaHUH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOSHHUIO O0S3aTENBHOTO COJIEP:KaHHUs, YCTAHOBICHHOTO
JTAHHOM MPUMEPHOU pabouei MpPOrpaMMOi, BEIICIISIOT: OCBOCHHBIE O0yYaIOIIMMUCS HAyYHbIE 3HAHUS, YMECHHS
U CIocoObl NeHCcTBUH, crnenuduueckue sl MPEeaIMETHOH 00IacTh «XUMHS», BUABl JEATEIBHOCTH TIO
MOJTYYEHHUIO0 HOBOTO 3HAHUSI, €T0 WHTEPIPETAINH, TIPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3TUIHBIX YUCOHBIX U
HOBBIX CUTYyalHsIX.

[IpenMeTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS CIEIYIONINX YMEHHA: 1)
PpacKpuleams CMblC OCHOBHBIX XMMHUYECKUX MOHSATHUW: aTOM, MOJIEKYJa, XUMHUYECKHI 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OJJHOPOIHAS M1 HEOJHOPOIHAS ), BaJICHTHOCTh, OTHOCUTENIbHAS ATOMHAS
U MOJIEKYJISIpHash Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XUMHYECKOIO
AJIEMEHTa B COCIMHEHUU, MOJIAPHBIA 00BEM, OKCHII, KUCIOTa, OCHOBAHUE, COJIb, SJEKTPOOTPUIIATEILHOCTD,
CTENEHb OKHCJICHMS, XMUMHUYECKas peakius, KiacCUPUKAIMS PEaKIHil: peakiMu COCIUHCHHS, PEaKIUu
Pa3oXKEHUs], PEaKIMK 3aMelIeHHs], peakIlui 00OMEeHa, 9K30- U SHAOTEPMUUYECKUE PEaKlnu; TerIoBol 3 dekT
peakuuy; SApo aToma, dJIEKTPOHHBIN CI0H aTOMa, aTOMHAasi OpoUTalb, paauyc
aToMa, XUMHUYECKas CBSA3b, NOJISIPHAS U HEMOJIAPHAS KOBAJIEHTHAS CBS3b, MOHHAS CBSA3b, MOH, KATUOH, AHUOH,
pacTBop, MaccoBas JOJISA BEILECTBA (mporieHTHAs KOHIICHTPAILINS ) B pacTBOpE;
2) ULTIOCMPUPOBAMb B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. M. 1) U IPUMEHSTh 3TH MOHATUS
IIPY OIMCAHUU BEILIECTB U UX MTPEBPALLCHUM;



3) UCNO6308aMb XUMUIECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHUS (YOPMYJI BEIIECTB U YPaBHEHUH XUMHUYECKUX
peakuuii;
4) onpedenams BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OHMHApHBIX COEAMHEHHSX; CTENEHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COSAMHEHMSX; MPUHAITIC)KHOCTh BEIIECTB K ONPEICIEHHOMY KJIacCy COETUHEHHH 10
dbopMynaM; BHUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs W WOHHAs) B HEOPraHUYECKUX COCIMHEHUSX; 5)
packpvieams cmuicn  llepuognueckoro 3akonHa J[. M. MeHneneeBa: [I€MOHCTPUPOBATh TMOHUMAHHE
MEePUOINYECKON 3aBUCIMOCTH CBOMCTB XMMHUECKHUX IEMEHTOB OT UX mosoxeHus B [lepuoandeckoii cucreme;
3aKOHOB COXPaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorasipo; ommchiBaThb M XapakTepu3oBaTh TabmuuHyro ¢opmy llepmoauueckoil cuCTeMbl XUMHUYECKUX
9JIEMEHTOB: Pa3NMYaTh MOHATHS «TJaBHas moiarpymmna (A-rpymma)» u «nobouyHas noxarpymma (brpymma)y,
Majble U OOJIbLINE TEePUObl; COOTHOCUTH O0O3HAueHUs, KOTOphle MMeroTcs B Tabnuue «llepuognueckas
cuctema xuMudeckux snemeHToB J[. M. MeHzeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHMSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj slpa, oOllee YHCIO 3JIEKTPOHOB W paclpelesieHue HX IO
JIEKTPOHHBIM CIIOSIM);
6) knaccuguyuposames XUMHUICCKUE FJIEMEHTBI; HEOPIraHUYECKUE BEIIECTBA; XUMHUYECKHE PEaKIuu (110
4yyclly U COCTaBy  YYacTBYIOIIMX B  pEaKkIMM  BEIIECTB, 10  TemioBoMy  3(ddexTy);
7) xapaxmepuzosams (onucvléams) OOIIME XUMHYECKHE CBOWCTBA BEMICCTB PAa3JIMYHBIX KJIaCCOB,
MOATBEPKJasi OINMCAHUE INPUMEPAMHM MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XHUMHUYECKHX
peakuuii; 8) npoeHosupoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX KAau€CTBEHHOI'O COCTaBa;

BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MpeBpaIicHU B Pa3IUYHBIX YCIIOBHSIX;
9) 8bIYUCAAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BELIECTB; MAacCOBYIO JOJIO

XHUMHAYECKOTO JJIEMEHTa 1Mo (opMylie COCIMHEHUS; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBOIMTH
pacuéThl 10 YpaBHEHUIO XUMHYECKOHN peaKkIlnu;

10)  nmpumensims OCHOBHBIC ONEPAIMH MBICIUTEILHON NESITEILHOCTH — aHAIW3 M CHUHTE3, CPaBHEHHE,
00001IeHNe, CHUCTeMAaTHU3alNI0, KIacCH(HUKAIUIO, BBISIBICHHE NPUYUHHO-CIEIACTBEHHBIX CBsI3ed — s
M3YYCHHSI CBOWCTB BEMICCTB W XUMHUYECKHX pEaKIHW; EeCTeCTBCHHO-HAYYHBIC METOJBI MO3HAHUS —
Ha0JI0IeHNe, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHbI U MBICIICHHBIN ),

11)  credosams NpaBUIIaM TIOJIH30BAHUS XUMUYECKOH MMOCYI0H 1 1ab0opaToOpHbIM 000PY/TIOBAHUEM, a TAKKE
MpaBUjIaM OOpaIleHUs] C BENIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMH IO BBIOJHEHHIO JTa0OPATOPHBIX
XUMHYECKHX ONBITOB IO TOJNYyYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA),
MIPUTOTOBIICHUIO PACTBOPOB C OMpPENEIEHHON MacCOBOW JOJIel pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH H
MPOBOANTh XMUMHUYECKHE DKCIEPUMEHTHI TIO0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C IMOMOIIBIO
WHIUKATOPOB (J1IakMyc, (heHoadTaaenH, METHIOPaHX H JIp.).



TEMATHYECKOE INTAHUPOBAHUE

KoanyecTBo yacoB

Bl/l}ll)l JACATECJIBbHOCTH

Ne | HammeHnoBaHue pa3jesioB U TeM Jara Buasl, popmsl JJIeKTPOHHBIE
I/n | IPpOrpaMMel H3YyYeHusl KOHTPOJIsI (madposrsie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE odpa3oBaTebHBIE
pa6oTbI pa6oTbl pecypcbl
Pasnen 1. [lepBonayajbHble XHMHYECKHE OHATHSI
1.1. | Xumust — BaxHast 06,1acTh 5 0 2 01.09.2022 | PackpbIBaTh CMBICI H3y4aeMbIX OHSTHIA; IMuceMeHHBI https://resh.edu.ru/
eCTeCTBO3HAHUS H MPAKTHYECKOI 17.09.2022 | PackpsiBaTh posib XMMHU B IPUPOE U KU3HU YETOBEKA, €€ CBA3b C APYTUMHU KOHTPOJTb; http:/alhimik.ru
AesITeIbHOCTH YeI0BeKa HayKaMmu, IpakTuyeckast https://hij.ru/ http://c-
Pa3znuyaTh uMCTHIE BELIECTBA H CMECH; OJHOPOHbIE U HEOJHOPOIHBIE CMECH; paGorta; books.narod.ru/
CrieroBath NpaBUiIaM I10JIb30BAHUSI XUMHYECKOH MOCYAON U 1abOpaTOPHBIM CaMooIeHKa ¢ https://1sept.ru/
o0opyzOBaHHEM, a TalKkKe IpaBHiIaM OOpamieHHss ¢ XUMUYECKHUMH ucnions3oannem«| https:/fiu.ru/video-lessons
BEIIECTBAMH B COOTBETCTBHH C UHCTPYKUUSAMH II0 BBIIOIHEHHUIO OLEHOHOTO
MPAaKTUYECKUX PadoT; THCTa,
IInannpoBaTh ¥ IPOBOIUTH XUMUYECKHUH SKCIIEPUMEHT 110 H3yUYECHHIO U ONMUCAHUIO
(H3MYECKUX CBOWCTB BEILECTB, CIIOCOOOB pa3felieHHs CMeceil BeIIEeCTB;
Hcnonp3oBaTh IpH BBINONTHEHHU y4eOHBIX 3a1aHUil U B Iporiecce
HCCIIEJOBATENECKOH JIeATeIbHOCTH HayIHO-IOIY IAPHYIO JINTepaTypy
XHMHYECKOTO COZICP)KaHUs, CIIPAaBOYHbBIC MaTepHaIIb, pecypcesl MiHTepHeTa;
BeicTpanBath pa3BEpHYTbIC NMUCHMECHHBIC M YCTHBIE OTBETHI C OMOPOIl Ha
nHGOpMAIMI0 U3 y4YeOHHKAa U CIPAaBOYHBIX MATEPHAlOB, TIPaMOTHO
UCIOJIB30BATh H3yUYCHHBII NOHATUITHBIH almapar Kypca XHUMHH;
1.2. | BemecrBa 15 1 0 19.09.2022 | [IpuMeHATH €CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHNUS (B TOM 4KCIIe HaOmoaeHue, | YerHslit onpoc; | https://resh.edu.ru/
M XUMHMYeCKHe PeaKiuu 23.11.2022 | MozenpoBaHue, SKCIIEPUMEHT) U OCHOBHBIE OTIEPAIIUK MBICIHTEIBHOM ITucemMeHHBbIH http:/alhimik.ru
JEATENBHOCTH (CPaBHEHHE, KIIACCU(UKALNS) I H3yYCHHS BEIECTB U KOHTPOIIb; https://hij.ru/ http://c-
XHMHUYCCKUX PEaKIni; KonrponbHas books.narod.ru/
PacKpbIBaTh CMBICI H3yYaeMbIX MOHATHH M 3aKOHOB M PUMEHSTH 9TH TIOHSTHS IpH| PadoTa; https://1sept.ru/
OIMCAaHUHU CBOICTB BEIIECTB U UX IPEBPALICHUII; Tectuposanuue; https://iu.ru/video-lessons
Pasnuyath Gpu3MUEcKHe U XUMUYECKUE SIBJICHHS, O0BSICHATD X CYIHOCT ¢ TOYKU Jlukran;
3pEHHs] aTOMHO-MOJIEKYJIIPHOTO YUCHUS;
OrmpenensaTh NPU3HAKY XUMHUYECKUX PEAKLUH, yCIOBHSA HX IPOTEKAHMUS;
OOGBACHSITH CYIHOCTD (PU3MICCKUX U XUMHYCCKHX SIBJICHUI C TOUKH 3PCHUS
ATOMHOMOJICKYJISIPHOTO yUEHHS;
KraccudunupoBaTs XuMHIECKHE peaKIUH (10 YHUCIY U COCTaBY PEarnpyIomuX U
00pa3yIoIMXCst BEIIECTB);
CocTaBisith (HOpMyIIbl OHHAPHBIX BELIECTB M0 BAICHTHOCTU U ONPENEIIATh
BaJICHTHOCTb 110 QOPMyJIaM BEIECTB;
PaccraBmare k0d(p(HULIUEHTS! B YpaBHEHHAX XHMHYECKHX peaKIuii;
BricTpauBaTh pa3BEPHYTHIE NMUCHMEHHBIE H YCTHBIE OTBETHI C ONOPOH Ha
MHQOPMAIMIO K3 YyyeOHMKAa M CIIPAaBOYHBIX MAaTepUaloB, I'PAMOTHO
HCIONb30BaTh 3y4eHHbIH MOHATUIHBIN anmapar Kypca XUMUH;
Hroro 1o pazaeny 20




Paznen 2. BaskHelimme npeacTaBUTeIM HEOPraHHYECKHX BellecTB

2.1. | Bosnyx. Kuciopon. Iousitue 06 24.11.2022 | packpriBats cMBICH H3YHaEMBIX TIOHATHI 1 IPHMEHATS 3TH TTORSTHS IpH ofmcanmn| Y CTHb onpoc; | hitps://resh.edu.ru/

oKcHaax 08.12.2022 | cBOICTB BEIIECTB U UX MIPEBPAIICHHIA; [Mucemennsrii Egp/ E/illﬂlm"jru
Xapakrepu3oBarh (OIMCBHIBATH) COCTAB BO3AyXa, (usmueckue W Xumuueckue| KOHTPOJB; h ttp'sj I _kI)J'ruk duru/
CBOMCTBA KICIOPOJIA, CIIOCOBHI €ro OMydeH s, IPHMEHEHH e i 3HaueHue B mpupoe| [IpaKTHHeckast P-/IC-DOOKS.narod.
U JKU3HU YEJIOBEKA; pabora; https://;l.sept.r.u/
CpaBHHMBATh PEAKIMU FOPEHUS U MEIJICHHOTO OKHCIICHHUS; Tectuposanue; https:/llu.ru/V|d.e0-.Iessons
CobupaTh Mpu6OpHI IS NIOTydeH s KUCIOPO/ia (BHITECHEHHEM BOJIBI M Bo3Tyxa); | CamMooleHKa ¢ http:/fwwew.periodictable.ru/
Pacnio3HaBaTh ONBITHEIM IMYTEM KHUCIOPOL; HCHOIL30BAHIEM K
Hcnone30BaTh XUMHYECKYHO CHMBOJIHKY JUISL COCTaBIICHHs (JOPMYIT BEILIECTB, Onerouroro
MOJICKYJISIDHBIX yPaBHEHHIT XHMHYECKUX PEAKLUH C y4aCTHEM KHCIIOPO/a; JHcTay;
OOBSCHATD CYLHOCTb SKOJIOTHUECKUX HPOOJIEM, CBA3aHHBIX C 3arPsI3HEHUEM
BO3/yXa;
CreoBath npaBuiIaM 0e30macHoil paboThI B 1aOOPaTOPUH MPHU MCIIOIb30BAHUH
XMMHYECKOH MHOCYAbl W OOOPYNOBaHHMS, a TAKXKE IPaBWIaM OOpalIeHHs C
rOpIOYMMH BELIECTBAMH B OBITY;
Il1aHMpOBaTh W OCYLIECTBISATH HAa IPAKTHKE XHMHYECKHE OSKCIECPHMEHTHI,
HPOBOMTH HAGIIOCHHS, JIENIaTh BHIBOABI 110 PE3yJIbTaTaM SKCIIEPHMEHTA;
VuyacTBOBaTH B COBMECTHOI paboTe B rpymre;
Hcronp30BaTh MK BHIIOJIHEHNH YYeOHbIX 3a1aHHUI U B IIpoLiecce
UCCIIE/I0BATENBCKOM ICATEIBHOCTH HaYYHO-TIOMYJIAPHYO TUTEPATypy
XMMHYECKOTO COJEP)KaHMs, CIIPAaBOYHBIE MaTepHallbl, pecypcsl MHTepHeTa;
BbicTpanBaTh pa3BEPHYTHIC MHCHMEHHBIC M YCTHBIC OTBETHI C ONOPOM Ha
uHOpMAIMIO W3 y4eOHHKA M CIPABOYHBIX MaTePHAJOB, IPAMOTHO
HCIONb30BaTh U3yUCHHBII MOHATUIHBIN anmapar Kypca XMMUH;

2.2. | Bomopon. 09.12.2022 | PacKpsIBaTh CMBICI H3y4aeMbIX IIOHSTHI ¥ IPUMEHSTH 9TH [OHATHS [IPH onMcanuy| YcTeiii ompoc; | https://resh.edu.ru/

IoHsTHE 0 KNCJIOTAX U COISIX 28.12.2022 | CBOMCTB BEIIECTB U UX NPEBPALLECHHIA; TTucbEMeHHBII http:/alhimik.ru
Xapaktepn3oBaTh (ONUCHIBATh) (HU3MYECKHE M XHMHYCCKHC CBOWCTBA KOHTpOJIB; https:/hij.ru/
BOJIOPOJIA, CIOCOOBI €ro moyydeHus, npumenenne; CoOuparh puOop Juis IpakTuyeckas http://c-books.narod.ru/
MONy4YEHUS BOAOPOIA; pabora; https://1sept.ru/
Hcnons30BaTh XUMHYECKYO CUMBOJIHKY JUISL COCTaBICHHsS (JOPMYIT BEIIECTB, Tecruposanue; https://iu.ru/video-lessons
MOJIEKYJISIPHBIX YPABHEHUI XUMUYECKUX PEAKIIUii ¢ y4acTHeM BOAOPO/Ia, JTIHKTanT; http://www.periodictable.ru/

CrenoBath npaBuiiaM 0e30MacHoOi paboThI B 1aOOPaTOPUU MPU MCIIOJIB30BAHUU
XUMHYECKOIT TOCYIbI B 000PYI0BaHMS, @ TAKXKE IPAaBUIIaM 0OpaIICHHs C
TOPIOYHMMH BEIIECTBAMU B OBITY;

ITnaHMPOBATh M OCYLICCTBIISTH HA PAKTHKE XUMUYECKUE KCIICPHMEHTEI,
HPOBONTH HAOMIOCHNS, Ie/IaTh BBIBO/IBI [0 PE3y/IbTaTaM KCIICPUMCHTA,;
‘YdacTBOBaTh B COBMECTHOI paboTe B Ipyrie;




2.3.

KosmnyecTBeHHbIE OTHOIIEHUS B
XUMHHU

09.01.2023
21.01.2023

PackpbIBaTh CMBICT U3Y4aeMbIX OHATHI U IPHUMEHSATH 9TU MOHATHS, a TAKXKE
U3y4eHHbIE 3aKOHBI U TEOPUH IS PEIICHHUs PaCUETHBIX 3a/1a4;

BbIUMCIIATE MOJISIPHYIO MacCy BEILECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIECTBA;

IIpoBomuTh pacyérsl MO YPAaBHEHUSIM XHUMHUYECKMX pPEaKLMH: KOJIMUYECTBa,
00bEMa, Macchl BelIeCTBA II0 HM3BECTHOMY KOJIHMYECTBY, 00BEMY, Macce
PEareHToB WU MPOJYKTOB PEAKLIUH;

BeicTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE M YCTHBIE OTBETBHI C ONOPOH Ha
nHbOpMAIMI0 K3 y4eOHMKA M CHPABOYHBIX MAaTEpHANIOB, TI'PaMOTHO
HCIOIb30BaTh U3y4EHHBII MOHATHIHBIN anmapar Kypca XUMUH;

YcrHblit onpoc;
IIucepmenHbIi
KOHTPOJIB;
TecrupoBaHue;

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

2.4.

Bopna. Pacteopsl. [Tonsitue 06
OCHOBAHMSAX

23.01.2023
08.02.2023

PackpbIBaTh CMBICI H3y4aeMbIX IOHSATHI U IPUMEHSTh 9TH IIOHATHS IPU ONHUCAHUI
CBOMCTB BELIECTB U UX MPEBPALICHUN;

Xapakrepu3oBath (H3MYECKHE M XHMUYECKHE CBOHCTBA BOJBI, €€ pONb Kak
PacTBOPHUTEIIS B IPUPOIHBIX IPOIeccax;

CoCTaBISITh ypaBHEHUS] XUMUYECKHUX PEAKLHH C y4acTHEM BOJIbL;

OOBSCHATD CYIIHOCTb SKOJIOTHUECKUX POOJIEM, CBA3aHHBIX C 3arPsI3HEHUEM
MIPHPOJHEIX BOJ, CIIOCOOBI OYMCTKH BOJBI OT IPUMECEH, MephI II0 OXpaHe BOJ OT
3arpsI3HEHHS,;

I1nanupoBaTh M OCYLIECTBIIATh HA NPAKTHKE XMMHYECKUE 3KCIIEPHMEHTEI,
[IPOBOJUTH HAOIIIOJCHUS, ACTaTh BBIBOABI IO PE3ysbTaTaM J3KCICPUMCHTA,
CrnenoBath mpaBmwiaM —Oe3omacHOd paboTel B JabopaTopuu  IIpH
HCIIOJIB30BAHHU XUMUYECKOM MOCYIbI U 000PYA0OBAHUS;

ITpoBOANTE BEIYUCIICHHUS C IPHMEHEHHEM ITOHATHUSI «MACcCOBas AOJIS BEIECTBA B
pacTBope»;

Hcnonp30BaTh IPH BHIIOJIHEHNH Y4eOHbIX 3a1aHHUI U B IIpoLiecce
HCCIIeIOBATEIbCKOH IeITeIbHOCTH HayIHO-IIOIY IIPHYIO JINTEpaTypy
XUMHYECKOTO COCPIKaHNUsI, CIPaBOYHbIC MaTepHallbl, pecypchl HTepHeTa,

YcrHblii onpoc;
IIncsmenHbIf
KOHTPOJIb;
IIpaxTuyeckas
pabora;
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. | OcHOBHBIE KJIACCHI HEOPraHHYECKHX 11 1 1 09.02.2023 | KinaccuduuupopaTh H3y4aeMble BEIIECTBA 0 COCTABY M CBOHCTBAM; VYerubiii onpoc; | https://resh.edu.ru/

coeMHeHuIt 18.03.2023 | CocraBnsath (HOpMyJIbI OKCHIOB, KHUCIIOT, OCHOBAaHMM, coiieil M Ha3biBaTh WX 10| I[TMchMeHHBIH http:/alhimik.ru
MEXK/IyHapO/{HON HOMEHKJIAType; KOHTPOJIB; https://hij.ru/ http://c-
ITporHo3upoBaTh CBOMCTBa BEIIECTB Ha OCHOBE OOIIMX XHMHYECKHX CBOWCTB| KonTposbHas books.narod.ru/
N3YYCHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS; pabora; https://1sept.ru/
CocTaBIIsITh MOJIEKYJIAPHBIC YPABHEHHUS PEAKIIHI, HILTIOCTPUPYOIIHUX IIpakTHueckas https://iu.rulvideo-lessons
XUMHYECKHE CBOWCTBA U CIIOCOOBI MOJIYYECHHS BEIIECTB U3YUCHHBIX pabora;
KJIACCOB/TPYIIIL, @ TAK)KE MOJTBEP)KAAIOIINX ICHETHYECKYIO B3aUMOCBSI3b TecrupoBaHue;
MEX/Ly HUMHU.; [IpOM3BOAMTH BBIYUCIICHHS [0 YPABHEHUSIM XUMHYECKHX JTUKTaHT:
peakuuit; [l1aHMPOBATh M OCYIIECTBISATH Ha IPAKTHKE XUMHYECKHE
9KCIIEPUMEHTBI, [POBOJUTH HAOIIOICHHUS, 1eIaTh BBIBO/BI 10 Pe3yJibTaTaM
skcrepuMenTa; CieoBaTh paBHiIaM 0e30I1acHON paGoThI B 1aOOpaTOpHu pu
HCIIOJIb30BaHNH XMMUYECKOH [OCY Bl U 000pYyI0BaHHS;
Hcnons30BaTh MPH BHIIOJIHEHWH YYeOHbIX 331aHUI U B [IpoLiecce
HCCIIE/IOBATEIIBCKOM JEATEILHOCTH HayYHO- IOy IIPHYO JINTEPATypPy
XMMHYECKOT0 COJCPKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl MHTepHeTa;
BoicTpanBarh pa3BEPHYTBIC NHCHMEHHBIE M YCTHBIE OTBETHI C ONOPOI Ha
nHpOpMAIMIO M3 Yy4eOHMKA M CIPABOYHBIX MAaTEPHAIOB, IPAMOTHO
HCIIOJIB30BaTh W3YYCHHBIN IOHATHHHBIN aapar Kypca XHMUH;

Hroro no pasueny 30

Paznen 3. llepuoanyeckuii 3akoH u [lepuoauueckas cucremMa XuMH4yeckux 3iementon /1. U. MeneneeBa.

CTpoel-me aTOMOB. XUMHYecKas cBA3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/ILHbIE peakuuun

3.1. | llepnoauyeckuii 3aKoH U 7 0 0
Ilepuoanyeckasi cucreMa XHMHYECKHX
sjemeHToB JI. U. Menpeneena.

Ctpoenne aroma

20.03.2023
19.04.2023

PackpbIBaTh CMBICII IEPHOANIECKOTO 3aKOHA;

IToHMMAaTh CyIIECTBOBaHHE MEPHOANYECKON 3aBHCUMOCTH CBOHCTB XUMHUUECKUX
9JIEMEHTOB (M3MEHEHHE PaJIIlyCOB ATOMOB H 3JIEKTPOOTPULIATEIILHOCTH) H HX
COCIMHEHHH OT MOJIOXKEHHUS B IEPHOJUICCKON CHCTEME H CTPOCHHS aToMa;
YcraHaBIuBaTh CBA3b MEXKIY MOJIOXKEHUEM JJIEMEHTA B IIEPHOANYECKOH cucTeMe U
CTPOCHHEM €ro aToMa (COCTaB U 3apsi sApa, o0LIee YUCIIO dIEKTPOHOB U
pacIpesieNieHHe UX I10 JJIEKTPOHHEIM CJIOSIM);

IIporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB 3JEMEHTOB M HX COCIMHEHHMII IO
rpynmam u nepuoaam Ilepuoaudeckoil CucTeMsl;

XapakTepu3oBaTh XUMUUYECKHE ODJIEMEHTHI IEPBBIX TPEX IEPHOMAOB, Kalusd,
Kanblsg 1Mo uxX rnonoxeHuto B Ilepmommueckoit cucreme JI. M. Menneneena;
BeicTpanBaTh pa3BEPHYTHIC NHCHMEHHBIC M YCTHBIC OTBETHI C OIOPOH Ha
HHGOPMALHIO U3 YUeOHUKA U CIPABOYHBIX MaTepPUaJIOB, IPAMOTHO HCIIOIb30BaTh
M3yUYECHHBIH NOHATUHHBIN annapar Kypca XUMHUH;

Hcnons3oBaTh IpH BBHIIOIHEHUH YYEOHBIX 3aJaHUH TEKCThl ydeOHHKa,
crpaBoyHble MaTepuansl ([lepronuueckyro CUCTEMY XMMHUYECKHUX 31eMEeHTOB 1.
. MenzeneeBa, TabIUIy pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH M coJeil B BOJE,
INEKTPOXUMUYECKUH Psi] HAPSDKEHHI METaIlIoB);

Hcnons30BaTh IpH BBINOITHEHHU y4eOHBIX 3a1aHUH H B IpoIiecce
HCCIIeIOBATEIbCKOH AeATeIHOCTH HayYHO-IIOIYJISIPHYIO JTHTEPaTypy
XMMHYECKOTO COZIEpKaHus, CIIpaBOUHbIe MaTepHalibl, pecypcsl MiHTepHeTa;

YerHslit onpoc;
ITucbMeHHbIH
KOHTPOJIb;
TectupoBanue;

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. | Xumuyeckasi CBSI3b.
OKHCJIMTEILHOBOCCTAHOBUTEIbHbIE
peakuuu

20.04.2023
17.05.2023

PackpbIBaTh CMBICI H3yYaeMbIX IIOHATHH;

OmnpezensaTs BUI XUMUYECKOU CBSI3U B COCINHEHUH;

OmnpenensaTs CTeNeHb OKHCICHUS XHMIIECKOT0 dIEMEHTa 110 (hopMyIIe ero
COCIMHEHHS;

OmnpenernsaTs JIEMEHT (BEIeCTBO) — OKUCIUTEIb U JIIEMEHT (BEIIeCTBO) —
BOCCTaHOBHTEIIb;

OOBSACHATB CYIHOCTb IPOLIECCOB OKUCIICHHS U BOCCTAHOBJICHUS;

CoCTaBIIATH NEKTPOHHBII OaJlaHC ¢ yIETOM YHCIIa OTIAHHBIX U HIPHHSITHIX
3JIEKTPOHOB;

CocTaBIsTh ypaBHEHHE OKUCIUTENIBHO-BOCCTAHOBUTEILHON PEaKLIUHM;
Hcnons3oBaTh NpH BBHIIONHEHHM YYEOHBIX 3aJaHHI TEKCTBl ydeOHHKa,
CIIPaBOYHBIE MaTepHaIb! (IIEPHOJUIECKYI0 CHCTEMY XUMUUYECKUX >IeMeHTOB .
1. MenpeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U coOjel B BOJE,
JNEKTPOXUMHYECKHUI Psil HATIPSHKEHUH METAILIIOB);

YcTHBli orpoc;
ITucsmeHHbII
KOHTPOJIb;
KonTponbHas
pabora;
TectupoBanue;

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

HWroro no paznemny:
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Kanengapho - remaTnueckoe
IVIaHNpOBaHue 9 KJjacca —
2yaca B HeJeJII0

Ne 10
MIaHy

Ne 10
Teme

Tema ypoka

[Tnanupyemble pe3yabTaThl

Jomarnuee
3a/aHme

MeTaHpeZ[MeTHHe

IIpenmerHbie

Z[aTa IPpOBCACHUA

110 IJ1any

no
daKTy

MHuorooopa3ue xumuieckux peakumii (15 +2)

KJIacca

[ToBTOpeHue MaTepuana 8

DopMHpOBaHUE YMEHUI BOCIPUHIMATS, TepepadaThIBaTh U
MPEIbSIBIATH HHGOPMAIIHIO B CIOBECHOM, 00pa3HOI,
CHMBOJIMUECKO# (hopMax, aHAIN3UPOBATH U TIepepadaThIBaTh
MOJTY4YEHHYIO HHPOPMAIIHIO B COOTBETCTBUH C
TOCTaBJICHHBIMU 3aa4aMHu.

dopmupoBaHe ymMmeHuil paboTaTh B, IPEICTABISATh U
OTCTanBaTh CBOM B3MJISABI M YOCXKICHUS, BECTH JICKYCCHIO.

3HaTb Ba)KHeﬁIHPIe XUMHUYCCKHUEC
MTOHATHS: CTpOEHHE  aToMa,
Kiaccu(hUKaIUs BEIIECTB, CBOWCTBA
KJIaCCOB COEIMHCHUM

'YMeTh  omuchiBaTh  (pU3HUYECKUE
XUMHUYECKHE CBOHMCTBA BEIIECTB

reTpaiab

[KJ1acca

[ToBTOpeHue MaTepuana 8

DopMHpOBaHUE YMEHUI BOCIPUHIMATS, TepepadaTeIBaTh U
MPEIBSBISATE HHOOPMAIIHIO B CIIOBECHOI, 00pa3HOii,
CHMBOJIMYECKOH (hopMax, aHAIN3UPOBATH U TIepepadaThIBaTh
MOJTy4eHHYI0 HH(POPMAIINIO B COOTBETCTBUH C
ITOCTABICHHBIMU 33/1a9aMHU.

dopmupoBaHre yMeHUI padoTaTh B, IPEICTABISTE U
OTCTanBaTh CBOM B3Il M YOCXKICHUS, BECTH JTUCKYCCHIO.

3HaTI:. BamHeﬁmHe XUMHUYCCKHUC
MOHSTHUS: CTPOEHHE  aToma,
Kiaccu(UKaIUs BEIIECTB, CBOWCTBA
KJIACCOB COEIMHCHUM

'YMeTh  ommchiBaTh  (pu3HUECKUEC
XMMHUYECKHE CBOMCTBA BEIIIECTB

TeTpajb




Knaccudukarys OcBoeHUE NPUEMOB JICIICTBUI B HECTaHJAPTHBIX 3HaTh MOAXOABI K KJIacCH(TKALMN §1 ymop 1-3
XUMHYECKHX PpEaKIHH. CUTyalLlUsIX, OBJIaJ€HUE D9BPUCTUYECKUMHU METOaMU XUMHYECKUX PEAKIUA. Y METh
OKHCITUTENIBHO - petenust nmpodiem PasBurte ciocoOHOCTH BhicHymKuBaTh  [OTMPEACIATE CTCIICHA OKMCIICHUA
BOCCTAHOBUTEIBHBIE cobeceIHMKa, TTOHUMATh €O TOUKY 3PEHMS, PU3HABATH XMMUHYECKHX SJIEMEHTOB. 3HATh MOHATHE
[peaKIuK IIPaBO JPYTOro UeToBeKa Ha HHOE MHeHHe; DopmupoBanue | PONCCCOB OKHCIICHIL I
[YMEHUI paboTaTh B IpyIIe, MPEACTABIATh U OTCTAaBATh BOCCTAHOBJICHHS. YMETL ONPeCIATS
CBOM B3IJISIbI M YOCXKIICHHUS, BECTH IUCKYCCHIO. OBP
OKHCIUTENBHO — IPa3BUTHE MOHOJIOTMYECKOH U JUAJOTMYECKON pedr, yMEHUs [3HAThH CYIIHOCTh Metona  |§lynp 4-6, Tect

IBOCCTAHOBUTCJIbHBIC PCAKIINU

BBIPA)KATh CBOM MBICIIH U CIOCOOHOCTH BBICITYIIUBATh
coOeceHUKa, TOHMMATh €r0 TOYKY 3pEHHs, IPH3HABATh
[paBO JPYroro YenoBeKa Ha HHoe MHeHHe; OCBOeHHe
MpUEMOB }:[CﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTYalluAX, OBJIAJICHUC]
PBPUCTHYESCKIMH METOJIAMH PEILICHUS IIPO0IeM;

PIEKTPOHHOTO OallaHca mpu padboTe ¢
[VPaBHEHUSIMH XUMHYIECKHUX PEaKIIHi

TermoBoi 3¢ ekt
XUMHYECKHX peakuid. JK30-
M SHIOTEPMUYECKHE PEaKIIUI

IPazBuTHE MOHOJIOTUYECKON U AUAIOTUYECKON PEUH, YMEHHUS
BBIpa’KaTh CBOM MBICJIN M CIIOCOOHOCTH BBICITYIIINBATh
cobeceHNKa, IOHUMATh €T0 TOUKY 3PEHUS], IPU3HABATH
[MpaBO JPYyroro 4eJI0BCKa Ha HHOC MHCHHC,

BaXKHEHILINE XUMHYECKHE

TEIUTOBOH ¢ dext
XMMUYECKOH peakIuy, KiacCu(uKamus
XMUMHUYECKHX DPEaKIUid 0 TEeIIOBOMY

3HaTh
[TOHATHS:

bhdekTy. YMETh pemiath  pacueTHBIC
3aja4un M0  TEPMOXHUMHUYECKUM
VpPaBHEHUSIM

§2 ymp 3-4

CkopocTb XUMHUYECKHUX
peakuuid. IlepBoHavanbHBIE
[pEeACTaBICHHUS O KaTalu3e.

IPa3BUTHE MOHOIOTMYECKON M AMATOTHYECKON PEUH, YMEHHUS
BBIpa’KaTh CBOM MBICJIN M CIIOCOOHOCTH BBICITYIIINBATh
cobeceIHNKa, IOHUMATh €T0 TOUKY 3PSHUS, IPU3HABATh
MpaBo APYroOro uenoBeKa Ha HHOE MHEHHE;

3HaTh BaKHEUIINE XUMUUECKHUE MTOHSTHSL:
CKOPOCTh XUMHYECKUX PEaKINi, KaTann3
MccnenoBaTh yCIOBYS, BIUSIOLUINE HA
CKOPOCTh XUMUYECKUX PEaKIUun

§3 ymp 4, Tect

\Bxoonas ouaznocmuxa

OBaieHre HABBIKAMHU OpPTaHU3ALNN YIeOHOH
JCATCIIBPHOCTH, ITIOCTAHOBKH ueneﬁ, HHaHI/IpOBaHI/IH,
CAMOKOHTPOJIS U OLICHKHU PE3yJIbTATOB CBOCH NESATEIBHOCTH,
[YMCHHSIMU TPEABHICTh BO3ZMOXKHBIC PE3yITbTaThl CBOUX
ImefiCTBHI;

'YMeTh TIPUMEHATH 3HAHUS,
MOJIYUCHHBIC TPU U3YUCHHUU TCM

I[ToaroToBUTHC
ST K
[MpakTuyecko i

padote Ne 1.




Ilpakmuueckaa paboma Ne

OBHaﬂeHI/IC HaBbIKaMW OpraHu3aliunu yqe6H01‘/'I

'YMeTh 00paIaTecsi ¢ XMMUYECKOH

§1,2,3

1. e TeTbHOCTH, TIOCTAHOBKHY 1I€TIEH, MIIaHUPOBAHUS, MOCYI0H U TabOpPaTOPHBIM KI1accu(UKaIusa
CaMOKOHTPOJIS M OIIEHKH PE3YJILTATOR CBOCH JEATENHHOCTH, [000pyJOBaHUEM, HCIOJIB30BaTh X IMITUECKIX
M3yuenne BIWSHHS YCJIOBUH [yMEHHSIMH IPEIBHICTH BOSMOXKHBIE PE3yIbTaThl CBOUX MprOOpETEHHBIC 3HAHUS U YMCHHUS B peaxuit
IPOBEACHU XUMHNUYECKUX L[eﬁCTBI/Iﬁ; JCATCIIPHOCTU U HOBC€I[HCBHOI71 KU3HHU
PeaKmii Ha ee CKOPOCT mu1st 6€301acHOTo OOpaIeHus ¢
BEIECTBAMHU M MaTepHallaMHU.
M cnonp30BaTh MPHOOPETCHHBIC 3HAHUS U
[YMEHUS B IPAKTHUECKOH NeATEIHbHOCTH 1
[MOBCEHEBHOM KU3HU C LIEBIO
0e3011acHOTO OOpAaIIeHNS C BEIIECTBAMHA
1 MaTepuagaMH U SKOJIOTUYECKU
PaMOTHOTO MOBEJCHHUSI B
OKpy>KarolleH cpeze
9 9 O6parumble u dopMHpOBaHUE YMEHUH BOCIIPUHUMATH, HH)OPMAIIHIO B 0060011aTh 3HAHUS O PACTBOPAX, § 5 ymp 2-3,
HEOOpaTUMBIC PEaKIUH. CJIOBECHOH, 00pa3HO#, CUMBOJIHYECKON (hopMax, MIPOBOIUTH HAOIIOACHUS 3a TecT
[TonsiTHe 0 XUMHYECKOM AHATM3UPOBATh U IepepadaThIBATh MOTYICHHYIO MIPOXOKICHHEM XUMHUCCKUX PEeaKIIUi
PaBHOBECHH. WH(POPMAIIHIO B COOTBETCTBUH C TIOCTABIICHHBIMH B pacTBOpax. 3HATh BaXHEUIIIHE
3a/1a4yaMH, BBIJICNIATh OCHOBHOE COJICPIKAHHE XMUMHUYECKHE TIOHATHS: 00PaTUMOCTh
MPOYUTAHHOT'O TEKCTa, HAXOJIUTH B HEM OTBETHI Ha XUMHUYECKHUX PeaKINid, XUMHUYECKOE
TTOCTaBJICHHBIEC BOTIPOCHI paBHOBeCHE
10 10 CyuHocTs npouecca | Pa3BuTue MOHOJIOTUYECKON U AUATIOTUYECKON peyH, 3HaTh BaKHEUIINE XUMHUECKHE §6,7, Tect
JIEKTPOIUTUYECKOM YMCHUS BBIPAKATh CBOM MBICIIH U CTIOCOOHOCTH MOHSTHSL: IUCCOLMALINSA, DIIEKTPOIIUT,

nucconmanui. Jlucconmanus
KHCJIOT, OCHOBAHHUE U COJICH

BBICITYIINBATh COOECETHNKA, TOHUMATh €r0 TOUKY 3PEHHS,
MIPHU3HABATh NPABO JAPYTOro YelIoBeKa Ha MHOE MHEHHUE,

MEXaHM3M IMPOoIiecca IUCCOIHAIIH.
‘YMeTh 3anuchIBaTh YpaBHEHMS
JTUCCOIMAIINYU KHCIIOT, OCHOBAHUIA U
coJjieii 3HaTh OMpe/eliCHNE MTOHSATHS
«PacTBOPBI», BUIIbI PACTBOPOB,
CBOWCTBA BOJIBI KaK PACTBOPHUTEIIS
YMeTh 00BSACHITE TIPOIIecC
pacTBOPEHUsI C TOUKHU 3PEHUSI ATOMHO-
MOJICKYJISIPHOTO YUEHHs




11 11 CunbHbIE W cla0ble Pa3BuTHE MOHOJIOTUYECKON U ANATIOTUYECKON peyH, 3HaTh BAXKHEHUIIINE XUMUUYECKHE §8, TecT
anekTponuThl. CTereHs YMEHUS BBIPAKaTh CBOM MBICIIH U CTIOCOOHOCTH TIOHATHS: TUCCOIMALINS, SJICKTPOIIHT,
JIUCCOLIUALIH. BBICIYIIMBATh COOCCEHHUKA, IOHUMATh €r0 TOUKY 3PEHHsI, | MEXaHHU3M pOoIlecca TUCCOIHALINY.
MPU3HABATh PABO APYTOro YeJOBEeKa Ha NHOE MHEHUE; YMeTb 3anuchiBaTh ypaBHEHHUsI
JINCCOIMANINN KHUCJIOT, OCHOBAaHUH H
conei
12 12 Peakniuu nonnoro oomena u | [ToHMMATh pa3inuyust MEXITy TCOPETUICCKUMU YMeTp  3amMchiBaTh ypaBHEHUS §9 ymp 3-6
YCIIOBHSI X TIPOTEKAHUS MOJICTSIMA M peasibHBIMHU 00bekTamur; DopMHpOBaHUE XUMHYECKUX pEaKUuii B HOHHOM
YMEHUH BOCIIPUHUMATD, HH()OPMAIIHIO B CIIOBECHOIA, dhopMe. 3HATH YCIOBHUS MPOTCKAHUS
00pa3HOH, CUMBOJIMYECKOMN (hOpMax, aHATU3UPOBATH U XUMUYECKUX PEAKIH 10 KOHLA
repepabaThIBaTh MOMTyYCHHYIO HH()OPMAITHIO B
COOTBETCTBUH C IIOCTaBJICHHBIMH 3a7a4aMH, BBIJIEISTh
OCHOBHOE COZIepKaHHe MPOYUTAHHOTO TEKCTa, HAXOIUTh
B HEM OTBETHI HA TIOCTABIICHHEIE BOTIPOCKHI
13 13 XuMudeckue cBoiicTBa | Pa3BuTHe MOHOJIOTMYECKON U AUATIOTUYECKON PEeUH, 3HaTh XMMHYECKHE  CBOMcTBa | §9, Tect
OCHOBHBIX KJIACCOB YMEHHS BBIPaKaTh CBOM MBICIIH M CTIOCOOHOCTH OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX
HEOpraHUYeCKHUX BBICIYIIIMBATh COOCCEHHUKA, TOHUMATh €r0 TOYKY 3pCHHS, | COCTUHCHUN. YMETh 3alKChIBATh
COCOUHEHUNA B CBETE MPU3HABATh PABO APYTOro YEJIOBEKa HA NHOE MHEHUE; YpaBHEHMSI XUMUYECKUX PEaKil B
Hpe,Z[CTaBJIeHI/Iﬁ TS):[ u HOHHOU CI)OpMC, TIPUMEHATb METO/]
OBP 3JIEKTPOHHOIO Oamanca  mpu
Harmmucanuu OBP
14 14 XUMHUYECKUE CBONCTBA Pa3BuTHE MOHOJIOTUYECKON U ANATIOTUYECKON peyn, 3HaTh XHMHUYCCKHE CBOMCTBA §8,9 TeTpans

OCHOBHBIX KJIaCCOB
HEOPTraHUYECKNX

COCIMHEHUM B CBETE
npeacranenuit T/ u

OBP

YMCHUS BbIPAKATH CBOU MBICJIA U CIIOCOOHOCTH
BBICJIYIIUBATH CO6CCC}1HI/IK3., IMOHUMATh €TI0 TOYKY 3pCHUs,
NPpU3HABATH IPABO APYToro 4€JIOBCKa Ha NHOC MHCHUE;

OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
COEIMHEHUN. YMETh  3aluchIBaTh
YpaBHEHHS] XUMHUYECKHX pEaKlHil B
MOHHO# (hopme, NMPUMEHSATh METO.
3JIEKTPOHHOT'O Oananca npu
Hanucanuu OBP




15 15 I'upponus conei. Pa3Butne MOHOIOrHYECKON U AUATOTMUECKON pedH, 3HaTh omnpezenenue ruaposmsa conei. | §10, ymp 2-3
O0o01IeHNe o TeMaM « YMEHHSI BBIPAXaTh CBOM MBICIIH U CIIOCOOHOCTH YMets kiaccnpuuupoBaTh
Krnaccudpukarms BBICIIYIIIMBATh COOCCEHHUKA, IOHUMATh €TI0 TOUKY 3PEHHsSI, | XUMHUYCCKUE PEAKIIUH, 3aUChIBAThH [TonroToBUTHC
XUMHWYECKHUX PEaKIiii» 1 MIPHU3HABATH NIPABO JPYTOro YeJIOBEKa HA NHOE MHEHHUE; YpaBHEHHs] XUMHUYECKHX peaKluil B K
«ONEKTPOIUTHYECKAS MOHHOH (hopme, pemaTh pacyeTHbIC IIpakTryecko
JIUCCOLMALIUS 3a/1a4M, OCYLIECTBIATh HEMOYKH it paGore Ne 2.
XMUMHUYECKHUX YpaBHEHUIH
16 16 Ilpakmuueckasn paboma Ne | OBnaseHne HABBIKAMH OPTAaHU3AINH YICOHOH YMeTh 00paIaTecs ¢ XUMUYECKOH [oaroroButec
2. JIeSITebHOCTH, IOCTAHOBKU IIeJIeH, TNIaHUPOBAHUS, MOCYJI0H 1 1a00paTOPHBIM 9K
CaMOKOHTPOJIS U OLIEHKH PE3yJIbTaTOB CBOEH 000pyIOBaHHEM, HCIIOIB30BATH KOHTPOJILHOM
Pemienne JESATCIbHOCTH, YMCHUSMU MPEABUACTH BO3MOXKHEIC NPUOOPETEHHbIE 3HAHUSA U YMevHI/IH B pabote
SKCIIEPHMEHTANbHBIX 3a1a4 | PE3YJIbTaThl CBOMX NEHCTBHIA; JIeSITENbHOCTH U MIOBCEIHEBHOMN JKU3HU
o Teme «CBOMCTBA KUCIIOT, ans GesonacHoro obpaerns ¢
OCHOBAHII 1 COICH KaK BEIIEeCTBAaMH U MaTepHaIaMu.
Hcnone3oBats mproOpeTeHHbIe 3HAHNS
JNEKTPOIUTOBY» o
U YMEHHMs B IPAKTUYECKON
JIESITENIBHOCTH U TIOBCETHEBHOMN JKHU3HU
C LIeNbo 0€30I1acHOro 00palleHus ¢
BELIECTBAMH U MaTepHaIaMy U
9KOJIOTHYECKU TPAMOTHOTO MTOBEICHUS
B OKpY’Karolel cpezae
17 17 Konrtposasnas padora Nel | OBnageHne HaBBIKAMH OpTraHU3alUM  yd4eOHOU YMeTh IpUMEHSTh 3HAHUS,

« Knmaccndmkarus

JACATCIBbHOCTH, ITIOCTAHOBKH ueneﬁ, IJIaHUpOBaHUA,
CAMOKOHTPOJIA U OLICHKH PE3YyJIbTATOB 19:107

IMOJYUCHHBIC TPU U3YUCHHUU TEM

XMMHUYECKHUX PEaKLUi» 1
«DNMEKTPOIUTHIECKAS
JCCOLIAALIUDY

JeSITeIbHOCTH, YMEHUSIMU MPEABUIETh BOZMOKHBIE
Pe3yAbTaThl CBOUX JIEHCTBUM;

MHuoroo6pa3ue Beurectn ( 42 yaca)




18 ITonoxxeHue rajnoreHoB B [TonumManue pa3nuuuil MexXay T€OpEeTUUECKUMHU OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHMS §12 ymp 2,
MIEPUOANIECKON TaOIHUIE 1 MOJIENISIMH M peTbHBIMH 00beKkTaMi; POpMHUpPOBaHKNE | CBOHCTB HEMETAIUIOB B IEPUOIAX U TECT
CTPOEHHE HUX  aTOMOB. YMEHHH BOCIIPHHUMATh, MHPOPMAIIMIO B CIIOBECHOM, rpynmnax. XapakTepu3oBaTh IaJOreHbl Ha
CBoliCcTBa, MOIy4YeHHE U 00pa3HOH, CHMBOJIMUECKOH (hopMax, aHAIN3UPOBATh U | OCHOBE X IOJIOKEHHUS B IEPUOANIECKON
IIPUMEHEHHE TaJOreHOB nepepadaThIBaTh MOTyYeHHYIO HH()OPMAIIUIO B TabanIe 1 0COOEHHOCTSX CTPOCHHS MX
COOTBETCTBUHM C TIOCTABJICHHBIMH 33]a49aMH, BBIIENIATh | ATOMOB CBOMCTBA TaJIOT€HOB
OCHOBHOE CO/Iep’KaHHE [TPOUYUTAHHOTO TEKCTa,
HAaXOAUThb B HEM OTBETHI Ha IIOCTAaBJIEHHBIE BOIIPOCHI
19 Xiop. CaoiicTBa u | Pa3BuTHE MOHOJIOTUYECKON U AUATIOTUYECKON PEUH, 3HaTh XUMUYECKHE CBOMCTBA rajoreHoB Ha | §13 ynp
IIPUMEHEHHE XJIOPA. YMEHHSI BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH npumepe xaopa. OnuceBaTh CBONHCTBA 5,6,TecT
BBICITYIIBATh COOECEHNKA, IOHUMATh €r0 TOUYKY BEIIIECTB B XOJI€ IEMOHCTPALIMOHHBIX U
3peHus], IPU3HABATh ITPAaBO APYTrOTo YeJOBeKa Ha HHOE | J1abopaTOpHBIX OIbITOB . [IpaBuia
MHEHHE; noseaenus npu UC
20 XnopoBomopon: mnonydenue | OBlaJieHuEe HABBIKAMH OPTaHU3AIMH YUCOHOM 3HaTh XUMUYECKHE CBOMCTBA coeAuHeHuid | §14
U CBOMCTBa JeSITeTFHOCTH, TIOCTAHOBKH IIeJIeH, TNTAHMPOBAHUS, raJloreHOB Ha IPUMeEpPE XJIOPOBOAOPOIA.
CaMOKOHTPOJIS U OLCHKH PE3YIbTaTOB CBOEN Cobmiogath TEXHHKY 0€30I1aCHOCTH. YMETh
JeSATEIbHOCTH, YMEHUSIMH PEABUIETh BOZMOKHBIE IIPHMEHSATh 3HAHUS, YMEHHS U HABBIKH IPU
pe3yJIbTaThl CBOMX NCHCTBHIA; BBIIIOJIHEHUU TPEHUPOBOYHBIX
[TproGperenue ombITa CAMOCTOATETLHOTO OMCKA, yIpaHeHui 1 3a1aumit. ONUCHIBATH
aHanu3a 1 0T60pa MHOpMAaLKH CBOICTBA BEILIECTB B XOZE
PasBuTue MOHOJIOTMYECKON U AUATIOTUYECKON PEUH, JIEMOHCTPAIIMOHHBIX U Ta00PaTOPHBIX
YMEHHUSI BBIPAXaTh CBOM MBICIIH U CITIOCOOHOCTH OTIBITOB
BBICITYIIMBATh cOOECETHIKA,
21 ConsiHast kucnota u ee conu | OBJaJjeHue HaBbIKaM{ OpraHu3alyy yaeOHon 3HaTh CBOMCTBA KJIACCOB HEOPTAHUYECKUX § 15 ynp
JeSTEIbHOCTH, IOCTAHOBKY 1LIeTIeH, TNIAHUPOBAHUS, coequHeHuN. Pacrio3HaBaTh ONBITHBIM 2,3,Tect
CaMOKOHTPOJIS ¥ OLIEHKHU PE3YyJIbTATOB CBOEH MyTEM PacTBOPHI XJIOPUIOB, OPOMHIOB, [TOArOTOBHTEC
JESITETTFHOCTH, YMEHUSIMH IIPEABUIETh BOZMOKHBIC HMOJUIOB. YMETh IPUMEHATH 3HAHUS, .
pe3yJbTaThl CBOMX ACUCTBHH; MOJyYEHHBIE IPU U3yYECHHU TEMBI.
OmnwuceIBaTh CBOMCTBA BELIECTB B XOIC Hpaxruecko
JIEMOHCTPAIMOHHBIX U TJAOOpaTOPHBIX it pabore Ne3.

OIIBITOB




22 Ilpakmuueckan paboma OBajicHre HABBIKAMU OPTaHU3ANUU YICOHOMH YMeTh 00pamarbest ¢ XAMHYECKON [ToBTOPUTES
No3. JIeSITENIBHOCTH, IOCTAHOBKU LIEJIEH, IJIaHUPOBaHUS, MOCYAO U TabopaTOPHBIM 15
CaMOKOHTPOJIA U OLICHKH PE3YyJIbTATOB cBOEH 06opyu03aHMeM, HCIIO0JIb30BaTh
[Honyuenue consiHOM ACATCINBHOCTH, YMECHUAMU NPEABUACTE BOSMOXKHbIC MIpHOOpPETEHHbIE 3HAHNS U YMEHHUS B
KUCJIOTBI ¥ U3yUYCHHUE ee Pe3yJIbTaThl CBOMX ACHCTBH; IEITEILHOCTH U ITOBCEIHEBHON KU3HH IS
CBOMCTB 6e30macHOr0 00paIeHHs C BEIECTBAMH U
Marepuanamu. Mcrnonbs3oBaTh
nprOOpEeTEHHBIC 3HAHUS U YMCHUS B
MIPAKTHYECKON IEATEIIEHOCTH U
MOBCEJIHEBHOU JKMU3HM C LIEJIbIO
0e30macHOro OOpaIleHHs C BEIIECTBAMU U
MaTepraNaMH U IKOJIOTHIECKI
TPaMOTHOTO MOBEJICHHUS B OKPYXKAromeit
cpene
23 IHonmoxenune xkuciopona u OBnasieHre HaBBIKAMH OPTaHU3ALNH YIEOHOH OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHHUS § 17 ymp 4,
Cepbl B IEPUOIUYECKOI JESTENBHOCTH, TIOCTAHOBKY LIEJIEH, MIIaHUPOBAHUS, CBOMCTB KHCJIOPOJIa U CEPHI B TPYIIIaXx. TecT
CHUCTEME XUMHUYECKUX CaMOKOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB CBOEH XapaKTepI/ISOBaTL Ha OCHOBE UX
3JIEMEHTOB , CTPOEHHE MX JeSITeTPHOCTH, YMEHISIMH PEABHIETh BOZMOKHBIE MIOJIOXKCHHUS B TICPHOIMUCCKON TaOIHIIE U
aTOMOB. AJTOTPOTIHS CEPBHI pE3yIbTaThl CBOMX JACHCTBUI; 0COOCHHOCTSIX CTPOCHUS MX aTOMOB
PasButne ciocoOHOCTH BbICIYIIMBATDH CO6eC€Z[HPIKa, CBOMCTBA KHCJIOpOJ1a U CEPBI .3HaTH
TNOHMMATh €r0 TOUKY 3peHus, POPMUPOBAHUE YMCHUH | ayjoTpomHbIe MOAMHKAIIH Cepbl
paboTath B rpynIe, IpeACTaBIATh M OTCTAaUBATh CBOH
B3TJIIIBI U YOSXKICHUS, BECTH TUCKYCCHIO.
24 CBOICTBa U IPUMEHEHUE OBgrnasieHre HaBBIKAMH OPTaHU3ALNH YIeOHOH 3HaTh : PU3NUIECKUE U XUMUYECKHE §18 ymp 3,
CepBI JeSITeTPHOCTH, TIOCTAHOBKH IIeJIeH, TNTaHUPOBaHUS, CBOMCTBA U IPUMEHEHHE CEPHI. TeCcT
CaMOKOHTPOJISI U OLIEHKU Pe3yJITaTOB CBOEH OnuceIBaTh CBOMCTBA BELIECTB B XOJI€
JIESTENBbHOCTH, YMEHUSAMU NPEABUACTh BOZMOKHbBIE JIEMOHCTPAIIMOHHBIX U TJA00PaTOPHBIX
pe3ynbTaThl CBOUX JIEHCTBUH; OIBITOB
25 CepoBogopon. Cyab(ust . [Tonumanue paznuuuil TEOPETUUECKUMH MOJAETISIMU U 3HATh : 0COOCHHOCTH BOCCTAHOBUTEIBHEIX | §19 ymp 2-4,
peanbHBIMU O0BEKTAMH; CBOHCTB CEpOBOJIOPO/IA, €ro o0nacTu TECT

dopMupoBaHNE YMEHNH BOCIPUHIMATE, HH()OPMAIIHIO
B CIIOBECHOI1, 00pa3Hoii, CHUMBOJIMYECKOH (hopmMax,
aHAJIM3MPOBATh U NiepepadaThIBaTh MOJIYYEHHYIO
MH()OPMAIIHIO B COOTBETCTBUH C ITIOCTaBICHHBIMHU
3aJja4yaMu, BBIJEISITh OCHOBHOE COJEP)KaHHE
MPOYUTAHHOI'O0 TCKCTA, HAXOAUTh B HEM OTBETHI Ha
MIOCTaBJIEHHBIE BONPOCHI

NPUMCHCHUA
Vmerb JI0Ka3pIBaTh HaJIN4YUC CyJ'H)(IJI/IZ[ —
HMOHOB OIIBITHBIM ITYTCM.




26 9 Oxcun cepol (1V). Cepnaucras | [ToHnmanue paziauyuii TEOPETUUECKMMHU MOJIEIISIMH U YMeTh onuckIBaTh CBOMCTBA okcuja cepsl | §20 ymp 2,4
KUCI0Ta U €€ coir. OKcu peabHBIMU 00BEKTAMM; (IV), cepHucroii KUCIIOTHI U ee coneil,
cepst (V). dopMupoBaHUE YMEHUI BOCIPUHUMATE, HH(pOpMAaIuip | OKCHI CCPbI (VI) 1 cepHO# KHCIIOTEI M €€
CepHast KHCIIOTA 1 €€ COJIH. B CJIOBECHOI1, 00pa3HOil, CHMBOJIHYECKON (OpMax, coneii. lcrionp30BaTh HPH06PeTe£{HHe
aHAJTU3UPOBATh U MepepadaThIBATh MOTYUCHHYIO 3HaHUA 1 YMCHUS B IIPAKTUICCKOU
WHGOPMAIIHIO B COOTBETCTBUH C TIOCTABJICHHBIMH JEATENBHOCTH U ITOBCEIHEBHOM XKU3HHU C
3a[1a4aMu, BEIIEIATE OCHOBHOE COJICpKAHHE LIeJIbI0 GE30MaCHOT0 00palleHNs C
IPOYUTAHHOTO TEKCTA, HAXOIAUTH B HEM OTBETHI HA BeIllECTBaMU 1 MaTepuajlamu U
IIOCTABJIEHHbIE BOIPOCHI SKOJIOTUYECKU TPAMOTHOT'O NTOBEICHHS B
OKpY>KaloIIel cpeze
27 10 Oxcun cepst (VI). CepHas [TonuManme pa3nuuuil TEOPETUUECKUMH MOJEIISIMU U YMeTb IpUMEHSATh 3HaHUs, OJyYeHHbIE §21
KHCJIOTa U €€ COJIH. pearsHBIMU 00BEKTaMH; IIpU U3yYCHUU TEM
dopMupoBaHUE YMEHUH BOCIPUHIMATE, HH()OPMAIIHIO
B CIIOBECHOI, 00pa3HOil, CHMBOIHYECKON (OpMax,
aHAIM3MPOBATh U NlepepadaThIBaTh MOIYYEHHYIO
WH(POPMAIIHIO B COOTBETCTBUH C TIOCTABIICHHBIMH
3aa4aMu, BEIIEIATH OCHOBHOE COJIEpKaHHE
MIPOYUTAHHOTO TEKCTa, HAXOAUTH B HEM OTBETHI Ha
MIOCTaBJICHHBIE BONPOCHI
28 11 OkucauTeNnbHBIE CBOWCTBA Pa3BuTne MOHOJIOTMYECKON U AMATIOTUYECKON peyH, 3HaTh : 0COOCHHOCTH OKUCIUTENLHBIX IToaroroButhe
KOHIEHTPUPOBAHHOM CEPHOM | YMEHHUS BBIPaXKaTh CBOM MbICJIU U CIOCOOHOCTH CBOWCTB KOHIIEHTPMPOBAHHOM CEpHOM K
KHUCJIOTHI BBICJIyIIUBATh COOECEHUKA, [IOHUMATh €I0 TOUKY KHCJIOTHI , 00JIaCTH IIPUMEHEHUS CePHOIT [IpakTryecko
3pCHUs, IPU3HABATE IIPABO APYroro 4CjJ0BCKa Ha UHOC | kpcinoThl . ONUCHIBATH CBOMCTBA BEIICCTB i pabote Ne4.

MHEHHE;
OcBoeHHUe MPUEMOB JICHCTBHUI B HECTAHAAPTHBIX
CHTYaLHsIX, OBJAICHHIE IBPUCTUYCCKIMH METOIaMU
petenust mpoodiem;

B XOJC ACMOHCTPANOHHBIX 1
J'Ia60paT0pHI>IX OIIBITOB

YMeTh O0Ka3blBaTh Hamuuue cynbpar —

HOHOB OIIBITHBIM IYyTEM




29 12 Ilpakmuueckaa paboma OBgiajieHre HaBBIKAMU OpTraHU3aLNH y4eOHOM YMeTs 00pamarbes ¢ XUMHUYECKOM §22
No4, Pemenue JIESITENbHOCTH, IOCTAHOBKU LIEJIEH, IIaHUPOBAHUS, MTOCYAO U TabopaTOpHBIM
SKCIIEPUMEHTAIbHBIX 3ama4 | CAMOKOHTPOJISL U OLICHKH PE3YyJIbTaTOB cBOEH o6opyu03aHMeM, HUCIIOJIB30BAaTh
O Teme JIeSITENIbHOCTH, YMEHUSAMU NPEABUACTh BOZMOKHbBIE MPHOOPETCHHBIC 3HAHUS U YMCHHUS B
pe3ynbTaThl CBOUX JIEHCTBUH; JIeSTENbHOCTH U MOBCEAHEBHOM KU3HU IS
« Knenopoz u cepar» 6e301macHOT0 0OpaIeH s ¢ BEIECTBAMA U
Marepuanamu. Mcnons3oBath
nprOOpEeTEHHBIC 3HAHUSA U YMCHUS B
MPaKTUYECKON NEATENBHOCTH U
MMOBCEJIHEBHOU YKM3HMU C LIEJIbIO
0e30macHOro OOpaIeHsI ¢ BEIIECTBAMU U
MaTepHallaMy M 3KOJIOTHYECKH TPaMOTHOTO
TIOBEJEHUS B OKpY Karolen
cpene
30 13 ITonoxxenne azora U | [loHHMMaHue pazauuuil MEXAYy TEOPETHUECKUMHU OOBACHATH 3aKOHOMEPHOCTH U3MEHECHUS §23 ymp 2-3
(docopa B epuoANYECKON | MOIENAMH U PEATLHBIMU OOBEKTAMY; CBOMCTB a3oTa u (hocdopa B TpyIIe.
CUCTEMC XUMHYCCKUX q)OpMI/IpOBaHI/Ie yMeHI/Iﬁ BOCIIPMHHUMATh, I/IHd)OpMaHI/HO XapaKTepI/ISOBaTB Ha OCHOBC UX
QJICMCHTOB, CTPOCHHUC HX B CHOBeCHOﬁ, 06pa3H0ﬁ’ CHUMBOJIMYECKOMN (l)opMaX’ ITIOJIOKCHUA B HepHO,Z[I/IquKOﬁ Ta6J'II/IIIe u
aToMOB. A30T: CBOWCTBA M | aHanu3MPOBATH M IIEPepaGaTHIBATH IOTYUCHHYIO 0COOEHHOCTSIX CTPOCHHS X aTOMOB
NPUMCHCHHUC WH(POPMAIIHIO B COOTBETCTBUH C TIOCTABIICHHBIMH cBoiicTBa asora u pochopa. 3HaTh
3aJla4aMHu, BBIIENSATh OCHOBHOE COJIepKaHUE CBOJCTBA 1 00J1aCTh IPUMEHEHNS a30Ta
MPOYUTAHHOI'O TEKCTA, HAXOUTH B HEM OTBETHI Ha
TIOCTaBJICHHBIE BOIIPOCHI U U3J1araTh €ro;
31 14 AmMMuak. Pusznueckue Hu Pa3Butne MoOHOIOrMYECKOH U AUATOTMUECKON pedH, 3HaTh : HU3NYECKUE U XUMHYECKHUE §24 tect
XUMHUYECKHE CBOICTBA. YMCHUS BBIPAXKATh CBOM MBICIIH U CIIOCOOHOCTU CBOMCTBa aMMHaKa, €r0 MOJyYEHUE U TTOArOTOBUTHC
[Tony4yenue n npuMeHeHue BBICJTYLUMBATh COOECEIHNKA, IOHUMATh €0 TOYKY npumMeneHne. ONuchBaTh CBONWCTBA qK
3pCHHsL, IPU3HABATE PABO JIPYTOro YeI0BeKa Ha HHOC | BeiecTB B XOJ€ JJGMOHCTPAIMOHHEIX H Mpaxtiecko
MHCHHE, JTabopatopHbIX onbIToB [IpaBuia N
OcBoeHue MPUEMOB JISHCTBHI B HECTAaHIAPTHBIX 1 pabore Ne5

CUTyalusiaXx, OBJIaJICHUEC OBPUCTUICCKUMH METOJaMU
peueHus nmpodiem;

roBeneHus mpu YC




32 15 Ilpakmuueckasn paboma Ne5 | OBnajeHre HaBBIKAMH OPTaHU3ALMH YIEOHOM YMeTs 00pamarbes ¢ XUMHUYECKOH §25
JIESITETFHOCTH, TIOCTAHOBKH IIEJICH, TNIAHUPOBAHUS, MOCy/10M 1 J1abOpaTOPHBIM
Ilomydyenne  aMMHMaka M| CaMOKOHTPOJIS U OLEHKU PE3YJIbTATOB CBOEM 000pyI0BaHHEM, HCIIOJIB30BAThH
M3yYeHHUE ero CBOHCTB JESITeTbHOCTH, YMEHUSIMH TIPEBUICTH BO3MOKHBIC NPHOGPETEHHbIC 3HAHMS W YMEHHS B
pe3yJIbTaThl CBOUX ACHCTBHI; JEATEILHOCTH U TTIOBCEIHEBHOM XU3HU JUTS
6e301macHOTo 0OpaIIeH s ¢ BEIECTBAMA U
Marepuanamu. Mcrnonbs3oBaTh
nprOOpEeTEHHBIC 3HAHUS U YMCHUS B
MIPAKTHYECKON IEATEIIEHOCTH U
MOBCEJIHEBHOU JKMU3HM C LIEJIbIO
0e30macHOro OOpaIleHHs C BEIIECTBAMU U
MaTepraNaMH U IKOJIOTHIECKI
TPaMOTHOTO MOBEJICHHUS B OKPYXKAromeit
cpene
33 16 Coi aMMOHHAS OBiazieHrie HaBbIKAMH CaMOCTOSITEIILHOTO 3HAaTh : 0COOEHHOCTH XUMHUYECKHAX §26 ymp 4-5,
npuoGpeTeHus CBOICTB cojiei amMmonusi. ONMKMCHIBATH TECT
HOBBIX 3HaHMH, OpPraHU3alMU YIeOHOM IeATENbHOCTH, CBOICTBA BEILIECTB B X0/I€
TOCTAHOBKH LeJei, ITAHHPOBAHNS, CAMOKOHTpos i | ACMOHCTPALMOHHBIX 1 J1AG0PATOPHBIX
OIICHKHU PE3y/IbTATOB CBOCH NesTENbHOCTH, yMeHuamn | O PITOB
MPEIBUACTH BO3MOXKHEIC PE3YIIBTATHl CBOUX JICHCTBUH;
Pa3BuTHe CIOCOOHOCTH BBICITYIINBATH COOECETHUKA,
MMOHWMAaTh €r0 TOYKY 3pEHHUs, IpPHU3HABATH IIPaBO
JPYTOTO YeJIOBeKa Ha HHOC MHEHHE;
34 17 AzotHas kuciaora. Ctpoenue | OBiajgeHue HABBIKAMH CaMOCTOSTEITHHOTO 3HaTh : 0COOCHHOCTH BAJICHTHOCTH U §27 ymp 5, Tect

MOJIEKYJIBI. CaoiicTBa
pa30aBieHHOH u
KOHLIEHTPUPOBaHHOU

a30THOM KUCIIOTBI

pHOOpETeHNUS

HOBBIX 3HaHUH, OpraHu3aIiy yaeOHOH NesTeIbHOCTH,
MIOCTAHOBKH II€JIEH, MIIAaHUPOBAHMS, CAMOKOHTPOIIS U
OLIEHKU pe3yJIbTaTOB CBOEU JEATEIbHOCTH, YMEHUSIMU
MIPEABHUIECTH BO3MOXKHBIE PE3YJIbTaThl CBOMX JICHCTBUIA;
Pa3BuTne cmocoOHOCTH BBICITYIINBATH COOECETHUKA,
IMOHUMATh €TI0 TOUKY 3pC€HUs, IIPU3HABATH IIPABO
JPYTOro 4ejoBeKa Ha HHOE MHEHUE;

CTCIICHU OKUCIICHUS a30Ta B a30THOM
KHCJIOTE, OKUCIUTEIBHBIX CBOMCTB
a30THOM KHCIIOTHI , 00J1aCTH ee
npumeneHus . ONKUChIBATH CBOWCTBA
BEIIIECTB B XOJIC JCMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OIBITOB




35 18 Comu  a3orHOl  KkucnoThl. | OBJajeHNe HaBbIKAaMU OpraHU3alyy yaeOHOH Ha ocHoBe 3HaHMIi 0 CBOMCTBaX KIaccoB §28 ymp 2-3
A30THBIE YHOOPEHMUS. JeITeNIbHOCTH, TOCTAHOBKH IIeJIeH, INTAHNPOBAHMS, COEIMHEHUH yMeTh 3aIiChIBaTh CBOWCTBA
CaMOKOHTPOJISL ¥ OLIEHKH PE3YJIbTaTOB CBOEH coJied a30THON KUCA0TH ONKUCHIBATH
JeITEIIbHOCTH, YMEHHUSMH NTPEABUIECTH BOZMOXKHBIE CBOICTBa BELIECTB B XOJ€
Ppe3yIbTaThl CBOMX JACHCTBUIL; JIEMOHCTPAIMOHHBIX M Ta00PaTOPHBIX
OTIBITOB. 3HATH 00IACTh MPHUMEHEHHS
A30THBIX YJ00peHUit
36 19 Dochop. AmmoTponust OBaieHre HABBIKAMU OPTaHU3ALNN YIEOHOH OOBSACHATH 3aKOHOMEPHOCTH N3MEHEHHUS §29 ymp 3-4,
¢docdopa. CpoiictBa JeITeIbHOCTH, TOCTAHOBKH IieJIel, IUTaHUPOBaHMS, CBOMCTB (pocopa. XapaKkTepr3oBaTh UX TecT
dbocdopa CaMOKOHTPOJISL ¥ OLIEHKH PE3YJIbTaTOB CBOEH Ha OCHOBE ITOJIOXKEHUS B IEPHOANIECKON
JEeATENIbHOCTH, YMEHUSMU NPEIBUACTE BO3MOXKHBIE TabnuIe 1 0COOEHHOCTSIX CTPOSHHMS aTOMa
pe3yibTaThl cBouX AeicTBuil; IIprnodperenne ¢ocdopa. 3HaTh aMITOTPONHBIE
OIBITa CAMOCTOATEIILHOTO TIOMCKA, aHAJIN3a Moaudukarmu dpochopa
otbopa nHpopMaun
Pa3BuTHE MOHOJIOTMYECKOU U ANATIOTUYECKON PEUH,
YMEHHSI BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH
BBICITYILINBATh COOECEHUKA,
37 20 Oxcun gocdopa (V). OBguajieHre HABBIKAMU OpraHU3alUK yueOHOM Ha ocHoOBe 3HaHUiT 0 CBONCTBaX KIIaCCOB §30 ymp 2-4
docdopHas kucnora u ee JIeATENBHOCTH, IOCTAHOBKY LIETIEH, IJIaHUPOBaHUS, COEIMHEHUI YMETh 3alliChIBaTh CBONCTBA
comu. docdopHbie CaMOKOHTPOJIS M OLICHKH PE3yJIbTaTOB CBOCH okcuz pocdopa (V), hochopHON KUCTOTHI
ynoOpeHus. JeITeIIFHOCTH, YMEHHUSMH TIPEABHCTH BOZMOXKHBIC n ee cosreil. OnUCHIBaTh CBOWCTBA
pe3yIbTaThl CBOMX ACHCTBUIL; BEIIECTB B XOJE AEMOHCTPAIIOHHBIX 1
71ab0paTOPHBIX ONBITOB 3HATH 00JIACTh
npuMeHeHus1 PochOpHBIX y00peHunit
38 21 IMonoxenne yraepoga u | [loHMMaHue pazaHYIMi MEXIY TEOPETUIECKUMHU OOBSICHATH 3aKOHOMEPHOCTH N3MEHCHHUS §31

KpEMHUA B nepno;mqecxoﬁ

cucTeMe XUMHUYECKHX
JJIEMEHTOB, CTPOCHHUE HX
aTOMOB. AJmnmoTponus
yriepoja

MOJIENISIMH M PEealbHBIMU 00bEKTaMH;

dopmupoBaHue yMEHHUIT BOCIPUHUMATh, HHPOPMAIHIO
B CIIOBECHOI1, 00pa3HOii, CHMBOIMYECKOH (hopmMax,
AQHAIM3UPOBATH U NepepadaThIBATh MOTYyYSHHYIO
uH(pOpMaLHUIO B COOTBETCTBUH C [TOCTABJICHHBIMU
3aJja4yaMu, BBIJIENISITh OCHOBHOE COJIep)KaHHe
MIPOYHTAHHOI'O TEKCTA, HAXOIUThH B HEM OTBETHI HA
[IOCTABJICHHBIE BOIIPOCHI

CBOMCTB yrJiepoJia U KpEMHHUS B TPyIIIE.
XapakTepu30oBaTh Ha OCHOBE UX
MTOJIOKEHHSI B IEPHOIMYECKON TabHIle 1
0COOEHHOCTSIX CTPOCHUS UX aTOMOB
CBOICTBA yriiepoJa U KpeMHUs 3HaTh
JUTOTPOIHBIE MOAU(DHUKALINH YTIIEpoia




39 22 Xumuueckue cBoiicTBa | OBJaseHre HaBbIKaMU CAMOCTOSATEIbLHOTO 3HaTh XMMUUYECKHE CBOMCTBA yriiepoja, §32 ynp 7,
yriaepoaa. Aﬂcop6u1/1;1. HpI/IO6peTeHI/IH HOBBIX 3HaHMH, OpPraHU3aLuI Y‘I66HOI7I 00J1aCTh IPUMCHCHUSA SABJICHUS TECT
JACATCIBbHOCTH, IIOCTAHOBKH ueneﬁ, IJTAaHUPOBAHUAA, aﬂcopﬁuﬂn. OnuceIBaTh CBOMCTBA
CaMOKOHTPOJISI U OLIEHKU PE3yJIbTaTOB CBOEH BIECTB B XOJE AEMOHCTPAIHOHHBIX H
JEATeTFHOCTH, YMEHUSMH TIPEIBUICTH BOZMOKHBIC 11aGOPATOPHBIX OIIBITOB.
pe3yIbTaThl CBOUX JICHCTBU;
PazBuTHE CIIOCOOHOCTH BBICIYIIMBATh COOECETHHKA,
MOHUMATh €r0 TOYKY 3pEHHs], MpHU3HABaTh MPaBO
JIPYTOTO YeJIOBeKa HA HHOC MHEHHE;
40 23 VYrapHslii ra3 : cBOICTBa, [TonuManme pa3nuuuil TEOPETUUECKUMH MOJCIISMU U 3HaTh XUMHUYECKHE CBOMCTBA rapHoro raza | §33 rtect
(bu3HOIOrNYecKOe IEHCTBHE | peallbHBIMU 0OBEKTAMM; U ero (pu3monornieckoe aecTeue Y MeTh
dopMHEpOBaHKE YMEHHUI BOCIPHHIMATh, HHQOpMaIuio | HAXOXUTH 00BEM rasa 110 H3BECTHOMY
B CJIOBECHOM, 00pa3HO, CHMBOJIMYCCKOHN (hopmax, KOJIMYECTBY BEIIECTBA (1 MPOU3BOAHTS
AHATM3UPOBATh U MepepadaThIBATh MOTYICHHYIO 00paTHBIC BBIYHCICHUS. Y METh OKa3bIBATH
WH(POPMAIIHIO B COOTBETCTBUH C TIOCTABICHHBIMHA NEPBYIO IIOMOIIIb IIPH OTPABJICHUN
3aJla4aMH, BBIAEIATH OCHOBHOE COLEPKAHUE YrapHbIM I'a30M
MIPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha
TIOCTaBJICHHbIE BOIIPOCHI U U3JIaraTh €ro
41 24 VYraexucnsli ras.. OBguaieHre HaBBIKAMU OpTraHU3aluK yuyeOHOM 3HaTh onpe/esIeHIe MOHATHUS §34;

JACATCIBbHOCTH, ITIOCTAHOBKH ueneﬁ, TIJITaHUPOBAHUAA,
CaMOKOHTPOJIS U OLIEHKH Pe3yNbTaTOB CBOCH
JIESTEIBHOCTH, YMCHUSIMH TIPEBUICTH BO3MOKHBIC
pe3yJbTaThl CBOMX JIEUCTBUI;

Pa3BuTHe CIOCOOHOCTH BBICITYIINBATH COOECETHUKA,
MMOHUMATh €r0 TOYKY 3pCHHs, NPU3HABATH MPaBO
JIPYTOro 4eJioBeKa Ha NHOE MHEHHE;

dopmupoBaHUE YMEHUH paboTaTh B TPYIIIIE,
NpEACTaBJIATL U OTCTAMBATh CBOU B3IJIAAbI U

«OTHOCHTEJIbHAS TJIOTHOCTD Ta30B» YMETh
BBIYKCIIATH OTHOCUTEIBHYIO IIIOTHOCTD
ra3oB. ONKChIBATh CBONCTBA BELIECTB B
XOJ1€ JIEMOHCTPAIHOHHBIX U
71a00PATOPHBIX OIMBITOB

yOeXICHUsI, BECTH JUCKYCCHIO.




42 25 VYrompHas kucinora u ee | OBnaneHHe HaBBIKAMH OPTaHMU3ALMK YIeOHOM 3HaTh § 35
COJIA. prrOBOpOT yriaepoaa JACATCIBbHOCTHU, ITIOCTAHOBKH ueneﬁ, TIIJIaHUPOBAaHUs, CBolicTBa yr()_m,Hof/i KHUCJIOTHI HOJIFOTOBHT}JC
B IIPUPOJIC CaMOKOHTPOJISl K OLICHKHU PE3YJIbTATOB CBOCH YMeTh BEIUUCIATH OTHOCUTEIBHYIO ST K
AEATENBHOCTH, YMEHHUAMH NPEIBHIETE BO3MONKHBIC IIOTHOCTE TA30B. TTpakTHuecko
PE3YJIETATBI CBONX JICHCTBHIL, OnuceIBaTh CBOWCTBA BELIECTB B XOJI€ it pabore Ne6
PazBuTHE crtocOOHOCTH BBICIYIINBATh COOECETHIKA,
JIEMOHCTPAIOHHBIX M Ta00PaTOPHBIX
MOHMMAaTh €ro TOUKY 3PEHHs, TPU3HABATH IIPABO OIILITOR
JPYyTOro 4YejloBeKa Ha HHoe MHeHne; DopMupoBaHue
yMeHHH paboTaTh B TPYyIIIE, MPEACTABIATD U
OTCTanBaTh CBOM B3IJISABI U YOEXKICHNUS, BECTH
JICKYCCHIO.
43 26 Ilpakmuueckasn paboma Ne6 YMeTs 00pamarhes ¢ XUMHUIECKOH §34; §35; 8§36
OBgJa/icHHe HABBIKAMU OPTaHU3AIUN YICOHOH oCy10ii 1 1a00PaTOPHBIM
Ionysenne OKCHIA | jreqTenbHOCTH, HOCTAHOBKH IIENeH, IITAHMPOBAHHS, 000pyI0BaHHEM, HCIIOIb30BATh
yrepota (IV) u M3ydeHHE | (oyioxonTpons i OLEHKH pesyIbTATOB CBOET IPHOOPETCHHBIC 3HAHNS H YMCHNS B
€ro CBOACTB. PacrosHaBaHne JIeATEeJIbHOCTH, YMEHUSMHU NPEABUIETH BO3MOKHbIE ACATENBHOCTH U MOBCEAHEBHON JKU3HH UL
KapOOHATOB. PE3yIbTAThI CBOUX JIEHCTBHIL; 0e30IMacHOro OOpaIleHHs ¢ BEIIECTBAMU U
Matepuanamu. Mcnonb3oBaTh
MIpHOOpPETEHHBIE 3HAHNS U YMCHHUS B
MPaKTHYECKOH ACATEIHHOCTH U
MIOBCETHEBHOW JKU3HHU C LIENBI0
0e30MmacHOTo OOpaIeHs ¢ BEIIECTBAMA U
MaTepHanaMy U KOJIOTHIECKU
IPaMOTHOTO TIOBEJICHUS B OKpY Karouien
cpene
44 27 Kpemunii u ero coenuneHus. | Pa3BuTne MOHOIOTHYECKON U AMATOTHYECKON peyH, 3HaTh CBOWCTBA KPEMHHS U €TO §37, 38 ymp3,
Crexno. LlemeHT. YMEHHSI BBIPAXaTh CBOHM MBICIH U CIIOCOOHOCTH COE/IMHEHU, 0011aCTh IPUMEHEHHS. TecT

BBICITYIIIBATH COOECETHIKA, TOHUMATD €T0 TOUKY
3peHHs, IPU3HABATh MIPAaBO JPYTOro YelIOoBeKa Ha MHOE
MHEHHE;

OcBoeHMe MPUEMOB JIEHCTBUI B HECTAHIAPTHBIX
CUTYalIUsX, OBJa/ICHUE IBPUCTUYECKUMU METOIAMH
peuieHus npooem;

OnuceIBaThL CBOMCTBA BEIIECTB B XO€E
JIEMOHCTPAIIMOHHBIX U JTJA00PaTOPHBIX
OITBITOB




45 28 O0o01eHue 1o Teme Pa3BuTHE MOHOJIOTHYECKOH U TUATOTUIECKON peyH, YMeTh NIpUMEHATh 3HaHUS, YMEHUS 1 [ToBTOpUTH
YMEHHUsI BEIPaXKaTh CBOM MBICIIH U CITIOCOOHOCTH HABBIKH [IPU BBITOJHCHUU naparpagsr No
« Hemetammeny BBICITYILIMBATh COOECEHNKA, TOHUMATh €r0 TOUYKY TPEHHPOBOYHBIX YIPAKHEHHH  3a1aHHiT 12-38
3peHus, MPU3HABATH ITPABO APYrOro YejIoBeKa Ha HHOe
MHEHHE;
OcBoeHne IIPUEMOB HEUCTBUI B
HECTaHAAPTHBIX CUTYAIVSIX, OBJIAJZICHUE
IBPUCTUYECKHMH METOAAMH PELICHUs IpodIieM;
46 29 KonrpoabHass padora Ne2 | OiajgeHue HaBbIKAMH OpraHW3aldy yaeOHOU YMeTh IPUMEHSTh 3HAHHS, 1Oy YeHHbIC
10 TeMe JIESITETFHOCTH, TIOCTAHOBKH IIeJIeH, TNIAHMPOBAHUS, MPU M3YYEHHUU TEM
CaMOKOHTPOJIS U OLIEHKHU Pe3yJIbTaToOB CBOEH
« HemeTtammsiy JIeSITEIbHOCTH, YMEHHUSIMU TIPEJBUIETH BOZMOXHEIE
PE3yNbTAThl CBOUX JEHUCTBUN;
47 30 ITonoxeHrne MeTaIOB B Pa3BuTHEe MOHOIOTHYECKOW U IUATIOTHIECKON peun, 3HaTh 0COOEHHOCTH CTPOEHUS aToMa §39 ymp 5-6,
HNEepUOTUUECKON cHcTeMe YMEHHUsI BEIPaXKaTh CBOM MBICIIH U CIIOCOOHOCTH MeTaJuia, 3aKOHOMEPHOCTH N3MEHEHHUS §42
XUMHYECKHX 3JIEMEHTOB BBICITYIINBATH COOECEAHNKA, IOHUMATh €r0 TOUKY CBOWCTB METAJUIOB U UX COEIUHEHUI B
JLVL. Memjieneesa. 3peHusl, IPU3HABATH IPABO JPYroro YeioBeka Ha MHOe | [[CXD JI.M. MeHzeneesa, 0COOCHHOCTH
MeTauTiiecKkast CBS3b. MHCHHC, . 5 CTPOEHUS METAIOB KaK MPOCTHIX
Du3IICCKIe CBOHCTBA OcBoeHne MpUEeMOB JICHCTBUH B HECTaHIAPTHBIX BeIeCTB, (hU3HIECKHE CBOHCTBA
e CUTYAIHAX, OBJIAICHNE SBPUCTUICCKIMHU METOIaMHU METaIUIOB, CITABOB. OGBACHSTH
METaJLIOB. pewenns npobem; 3aBUCUMOCTh (PU3MYIECKUX CBONCTB
METaJJIOB OT UX CTPOCHUS
48 31 Haxoxnenne meramioB B | Pa3BuTre MOHONOTHMUYECKON U TUATOTHUECKOMN peuH, 3HaTh: (U3MUECKHE CBOMCTBA METAILIOB, §40
MPUPOJIE U OOIIHE CIIOCOOBI | YMEHMS BBIPaXKaTh CBOM MBICIH M CIIOCOOHOCTH HaXO0XJICHUE METAJNIOB B IPHUPO/IE, 00IIne
X MOIyYCHHS. BBICJIYIIIUBATH co6ece)1Hm<a, IMOHMUMATh €TI0 TOUYKY CIOCOOBI UX MOITYyYCHHS.
3pCHUs, MTPU3HABATH IIPABO APYToro 4€JI0BEKa Ha HHOC Ucnoonb3oBaTh METOJ, JIEKTPOHHOI'O
MHCHHE, GanaHca IIpY ypaBHUBAaHUU YPaBHEHUS
OcBoenne NpUEMOB JIEHCTBHI B HECTAHIAPTHBIX XUMHUYECKUX PeaKIHii
CHUTYaIUsIX, OBJIAJICHUE SBPUCTUICCKUMU METOJaMHU
peuienus nmpoGnem;
49 32 XWMHYECKHe CBOICTBa OBaeHre HaBBIKAMHU CAMOCTOSITEITFHOTO 3HaTh: XUMUYECKHE CBOMICTBA METAJIIIOB, §41 ymp 3

MCTaJJIOB. PSII[ AKTHBHOCTH

( PIEKTPOXUMHYCCKHHA PSLIT
HaIPsHKSHHI ) METAIIIIOB

NpUOOpETEeHNs HOBBIX 3HAHWH, OpPraHU3alK Y4eOHOM
JIeSITENbHOCTH, IOCTAHOBKU 1LI€JIeH, TNIAHUPOBAHUS,
CaMOKOHTPOJIS M OLIEHKHU PE3yJIbTATOB CBOEH
JIESTEIbHOCTH, YMEHUAMHY MIPEIBUAETh BO3MOKHBIE
pe3yJIbTaThl CBOMX JIEUCTBUM;

Pa3zBuTHe CrIOCOOHOCTH BBICIYHIMBAaTH COOECEIHUKA,
MOHUMATh €r0 TOUKY 3PEHUs, IPU3HABATH IPaBO

KaK BOCCTaHOBUTEJICH, B3aUMOJICHCTBHE
METAJJIOB C KUCIOPOA0M, HEMETANIaMU,
Booi. OCOOEHHOCTH B3aUMOIEHCTBUS
METaJJIOB C paCTBOPaMH KUCJIOT U COJIEH.
Hcnonb3oBaTh TaOIUIBI PACTBOPUMOCTH U




psina HaNpsDKEHUH METauIoB JUIs
MIPOTHO3UPOBAHMS UX CBOMCTB

ApYyToro 4€JI0B€Ka Ha NHOC MHECHUE;

50 33 Ileno4HbIe METAILIBL: OBgunaieHre HaBBIKAMH OpTaHU3aLUH yueOHOMH 3HATh : CTPOEHHE aTOMOB HIETIOYHBIX §43 ymp 5-6
HaXO0KJIEHHE B IPUPOJIE, JIeSITebHOCTH, IOCTAHOBKU IIeJIeH, TIIaHUPOBAHUS, METaJIIOB, (pU3NYECKHE U XMMUUECKHE
q)mymecxne U XUMHUYECKHUE CaMOKOHTPOJISI M OLICHKHU PE3YJIbTaTOB CBOEH CBOMCTBA IIEJOYHBIX METAIIOB KaK
CBOIiCTBa ACATEIBHOCTH, YMCHUAMU NPENBUACTH BO3SMOKHBIC MPOCTHIX BEUIECTB B IJIAHE CPABHUTENBHON

Pe3yJIbTaThl CBOMX NCHCTBHUIA; XapakTepucTuku. ONHChIBaTh CBOHCTBA
Pa3BuTne criocoOHOCTH BBICTYIINBATH COOECEIHHKA, HM3y4aeMbIX BELECTB Ha OCHOBE
MIOHMMAaTh €ro TOYKY 3pEHHs, IPU3HABATh IPAaBO HAGIIIO/ICHHS 33 UX [PEBPALLCHISIMH
JpyToro 4ejloBeKka Ha MHOE MHEHHUE;
dopmupoBaHue yMmeHuil paboTarth B rpyrre,
MPEJCTABIATh U OTCTAUBATh CBOU B3IJISAIBI U
yOeXIEeHUsI, BECTH JUCKYCCHIO.
51 34 Oxkcuppl ¥ THIPOKCUABI Pa3BuTne MOHOIOrMYECKOH U AUATOTMUECKON pedH, CpaBHMBATh OTHOUIEHHE U3yYaeMbIX §43,

HIEJTOYHBIX METAIUIOB.
[IpumeHenue menouHbIX
METaNIoB

YMCHUS BBIPAXKATh CBOM MBICIIH U CIIOCOOHOCTU
BBICITYIITUBATH COOCCETHIKA, TOHUMATD €T0 TOUKY
3peHUs1, IPU3HABATH NPABO JIPYroro YeJloBeKa Ha MHOE
MHEHHE;

OcBoeHue MPUEMOB JISHCTBHI B HECTAaHIAPTHBIX
CI/ITyaLH/IHX, OBJIAZACHUC 3BpI/ICTI/I'-IeCKI/IMI/I METOaaMHU
peteHus npoodiaeM

MeTaiuioB. OKCHIOB U THAPOKCHIOB K
BoJie. 3HaTh CBOMCTBA KJIACCOB
COC}II/IHCHI/Iﬁ nu yMeTI) OCyH_IeCTBJ'IfITI)
TIpEeBpAIICHUS.




52 35 [[lenouyno3emenbHbIE OgilaieHre HaBBIKAMU OpraHU3aluK yuyeOHOMH 3HaTh : CTPOCHHUE aTOMOB §44; §45
MeTaibl. Haxoxxaenue B JESTEIbHOCTH, TOCTAHOBKY LIeTIeH, TNIAHUPOBAHUS, LIEJIOYHO3EMENBHBIX METAIJIOB,
npupoze. Kanpuuii u ero CaMOKOHTPOJISL U OLIEHKU PE3YJIbTaTOB CBOEH (u3nueckre 1 XMMHYECKHE CBOMCTBA
coequHeHus. XKecTkocTh JESATEIbHOCTH, YMEHUSIMH MPEABUAETh BO3MOKHBIE LIEJIOYHO3EMENBHBIX METAJJIOB Kak
BOJIBI M CTIOCOOEI e pe3yNbTaThl CBOMX ACHCTBHM; MIPOCTBIX BEHIECTB B IIaHE CPABHUTEIBHON
YCTpaHEHHUs XapakTepucTuku. ONHChIBaTh CBOHCTBA
H3y4aeMbIX BEIIEeCTB Ha OCHOBE
HaOJIOZICHU 32 MX MPEBPaLICHUSIMH.
CpaBHUBATH OTHOLICHUE N3yYaEMBIX
MeTau10B. OKCHAOB M THIPOKCUIOB K
BOJI€. 3HATh CBOICTBA KJIACCOB
COEJVHEHUI U YMETh OCYIIECTBIATh
MIPEBPAICHUSI.
53 36 Amomunnii. Haxoxnenne B | OBnasieHHe HaBBIKAMH OPTaHU3AIMN YIEOHOH 3HaTh : CTPOCHHE aTOMa aTIOMHHUS, §46 ymp5,8,
npupoe. CBoiicTBa JIeSITeNTFHOCTH, TIOCTAHOBKH I1eJIe, TNTaHUPOBAHUS, (u3nUecKre U XUMHUECKHE CBOMCTBA TecT
ATFOMHUHUSA CaMOKOHTPOJISl ¥ OLIEHKHU PE3YyJIbTATOB CBOEH QJIFOMHHUS KaK IPOCTOTO BEIIECTBA B
JEATEIbHOCTH, YMEHUSIMH MPEABUAETh BO3MOKHBIE IUTaHE CPAaBHUTENBHOM XapaKTePUCTUKH.
pe3yJbTaThl CBOMX AECHCTBHIA; OnuceBaTh CBOMCTBA U3YYaEMBIX BEIECTB
[TproGperenue ombITa CAMOCTOATETLHOTO TOMCKA, Ha OCHOBE HAaOJIFOAEHUS 33 UX
aHaJu3a u 0T60pa I/IH(l)OpMaHI/II/I MPCBpalICHUSIMU. CpaBHI/IBaTL OTHOLICHUC
Pa3Butre MOHOIOTHYECKON U JUATIOTHUECKON pedH, n3y4aeMbIX MeTaJuI0B. OKCHIIOB U
YMEHHUsI BRIPaXKaTh CBOM MBICIIH U CITIOCOOHOCTH TUIPOKCHIIOB K BOJE. 3HATH CBOUCTBA
BBICITYIIINBATh COOECETHIKA, KJIACCOB COC/IMHEHUM U YMETh
OCYIIECTBIISATH MPEBPAIICHUS.
AmdorepHOCTD
54 37 AmdoTepHOCTh OKCHIA 1 OBaneHre HaBBIKaMU OpraHU3anuy yIeOHOH OnuceIBaTh CBOMCTBA H3y4YaeMbIX BemecTs | § 47 ymp 3,5

TUAPOKCHUAA ATIFOMUHUSA.

JACATCIBbHOCTH, ITIOCTAHOBKH ueneﬁ, IJIaHUpOBAHUA,
CaMOKOHTPOJIS U OLIEHKH PE3yJIbTaTOB CBOEH
JIeSTENbHOCTH, YMEHUSMH MPEIBUAETh BO3MOKHBIE
pE3yNbTaThl CBOMX JEHCTBUH;

Ha OCHOBE HaOJIIO/ICHHS 32 UX
npespatieHussMu. CpaBHUBATH OTHOILIICHUE
n3y4aeMbIX MeTaJuI0B. OKCHJIOB U
THIPOKCHIOB K BOJie. 3HATh CBOIMCTBA
KJIACCOB COETMHEHUH 1 yMETh
OCYIIECTBIISATH TPEBPAIICHHS.

AmdorepHOCTB




55 38 XKeneszo. Haxoxnenue B Pa3BuTHE MOHOJIOTMYECKON U JUAIOTUYECKON peun, 3HaTh : CTPOEHUE aTOMa JKeJe3a, §48, rect
npupoe. CBOMCTBa XkKeje3a. | YMEHHUs BBIPAXKaTh CBOM MBICIIH U CIIOCOOHOCTH (huzndIecKkre U XUMHYECKUE CBOMCTBA
BBICIYIINBATh COOCCEIHHIKA, IOHUMATh €TI0 TOUKY JKelre3a Kak pOCTOTO BEIIeCTBA B IUIAHE
3pEHMs, IPU3HABATH [IPABO JPYrOro Y€JIOBEKA HA MHOE | CPaBHHUTEIBHOMN XapaKTEPUCTHKH.
MHEHHUE; OnuceIBaTh CBOMCTBA M3yYaEMbIX BEIIECTB
OcBoeHHe MPUEMOB JISHCTBHI B HECTAaHIAPTHBIX Ha OCHOBE HAOJIOJCHHS 3a UX
CUTYAIUAX, OBJIAJCHNE 3BPUCTUICCKUMHU METOIaMHU MPEBpAICHUSIMU.
pemieHus mpobiem;
56 39 CoennHeHns Kemesa. Pa3BuTre MOHOJIOTHYECKON M JHAJIOTHYECKON PEUH, OnuceIBaTh CBOMCTBA H3YYa€MBIX BemecTB | §49,moaroTos
YMEHHUS BHIPAKATh CBOM MBICIIH I CTIOCOOHOCTH Ha OCHOBE HAOJIOJCHUS 3a UX UTBCA K
BEICIYIIINBATh COOCCETHIKA, TOHUMATD €T0 TOUKY npeBpanieHusMy. CpaBHUBATh OTHOIMIEHHE | [IpakTHuecko
3pCHUs, MPU3HABATE MPABO IPYTOro YEI0BEKA HA HHOE | p3ygaeMBIX MeTAIIOB. OKCHIOB 1 it pabore Ne7
MHCHHEC, TUIPOKCHIOB K BoJie. 3HATH CBOHWCTBA
OcBoeHHe MPUEMOB JIEHCTBUHN B HECTAHJAPTHBIX KJIACCOB COCIUHCHUM U yMETh
CUTYAINAX, OBJIAJCHNE 3BPUCTUICCKIUMHU METOIaMHU OCYILLECTBIIATE [PEBpaLLeHHs. Y METh
petienus npooiem; 00BACHATE U3MEHEHHE CBOWCTB
COEIMHEHUH JKeJIe3a, 3HaTh [IPUYNHY
3TOTO
57 40 Ilpakmuueckan paboma OBnajzicHre HaBbIKAMHU OPTaHU3AINH YIeOHOM YMeTh 00pamarsecsi ¢ XHMUYECKOM §49-50
No7 JIEITETFHOCTH, TIOCTAHOBKH IITICH, TNIAHNPOBAHUS, MOCY/10# U JTabOPaTOPHBIM
CaMOKOHTPOJISI ¥ OLIEHKH Pe3yJIbTaTOB CBOEH 000pyI0BAHKEM, UCIIONL30BATH
Pewenue ACATEINBHOCTH, YMCHUAMH TIPEABUACTE BOSMOXHBIC nproOpeTeHHBIC 3HAHUS U YMCHHUS B

SKCIIEPUMEHTAITBHBIX 33124
o TemMe « MeTtannsl »

pE3yNbTaThI CBOMX EHCTBUN;

ACATCIBHOCTH U HOBCGIIHGBHOf/'I JKHU3HU OJ1d
0e30macHOro OOpaIeHUs ¢ BEIECTBAMU U
Martepuanamu. Mcnonb3oBaTth
MPUOOPETEHHBIC 3HAHUS U YMCHHUS B
MPaKTHYECKOM ISSITEIBHOCTH

[TOBCEIHEBHOM JKU3HU C IIENIBIO
0e30macHOT0 OOpaIIeHNs ¢ BEIIECTBAMH U
MaTepHallaMH U 3KOJOTHYCCKH
IPaMOTHOTO TIOBEJCHHUS B OKPYKArOIIEH
cpene




58 41 O06001Ienne u Pa3BuTHE MOHOJIOTMYECKON U JUAIOTUYECKON peun, 3HaTh 0COOEHHOCTH CTPOESHHS aTOMa [ToBTOPUTE
CHCTEMATH3AallMs 3HAHWH M0 | YMEHHS BBIPaXKaTh CBOU MBICIH U CIOCOOHOCTH MeTaa, 3aKOHOMEPHOCTH U3MEHEHUS naparpasr No
TeMe BBICJIYILINBATh cobeceqHnKa, TIOHUMATE €ro TOYKY CBOMCTB METAJIOB U UX COCINHEHHN B 39-50
3peHHus, IPU3HABATh MPaBo Apyroro yenopeka Ha uoe | [ICXO JL.W. Menneneesa, oOume
M MHEHHE, CIOCOOBI MOJTYYEHHsI METAJUIOB. Y METh
« MeTambn» OCBOGHME TPHEMOB JICHCTBHIi B HECTAHIAPTHEIX OCYIIECTBIIATh LETIOUKH XHMHHECKHX
CUTyalusX, OBIaeHHe SBPUCTUUECKUMHU METOAaMH TIpCBPALLCHUH Ha OCHOBE XUMUICCKHUX
pelnenns mpobiem; CBOMCTB METAJIOB U X COEANHEHUH.
Pemats pacueTHbie 3a1aun 1o
YPaBHEHHUSIM XUMHYIECKUX PEaKIHil.
OTIBITHBIM MYTEM OIPEACIATh
KayeCTBEHHBIN COCTAB BEIIECTB
59 42 Konmponvnas paboma Ne 3| OpnaneHne HaBBIKAMH OpPraHU3aIlMd Y4eOHOU YMeTh IPUMEHSTh 3HAHHS, IOy YeHHbIC
no meme JeSITEIFHOCTH, ITOCTAHOBKH IIeJIel, IUTaHMPOBAHM, IIPU U3Y9EHUU TEM
CaMOKOHTPOJIS U OLIEHKHU Pe3yJIbTaToOB CBOEH
« Memanivin JIeSITeIbHOCTH, YMEHHUSIMU TIPEJBUIETH BOZMOXHEIE
PE3yNbTaThl CBOUX JEUCTBU;
Kparkuii 0030p BaskHeilluMx opranuyeckux BemecTs (84 +1)
60 1 Oprannyeckast XUMUSIL. ®dopmupoBaHre YMEHNI BOCTIpHHIMATh, HH(popMariio | VMeTs moHsATHE 00 0COOEHHOCTSIX §51,52
YrneBoaopoas. B CJIOBECHOM, 00pa3HOH, CHMBOINYIECKOH (opMax, OpPTaHUYECKHX BEIIECTBAX, UX
IIpenenwHbIe ( aHATM3UPOBATH U MepepadaThIBaTh MOTYYSHHYIO KJacCu(UKAIUH., 0COOCHHOCTSIX CTPOCHHS
HACHIICHHBIE) nH(pOpMaINIO B COOTBETCTBUH C ITOCTABJICHHBIMU Ha NpHUMepe alKaHOB
YTJICBOAOPOIBI. 3aJa4aMU, BbIACIATL OCHOBHOC COACPIKAHNC
MPOYUTAHHOTO TEKCTA, HAXOANUTH B HEM OTBETHI HA
MOCTaBJIEHHBIE BOIIPOCHI M U3JIaraTh €ro;
61 2 Henpenensasie Pa3BuTre MOHOJIOTHYECKON M JHAJIOTHYECKON PEUH, Nmerpr monHsITHE 00 0COOEHHOCTSIX §53 ymp 4-5
(HEeHaCHIIIICHHBIE ) YMEHHUSI BEIPAXKaTh CBOM MBICIH U CITIOCOOHOCTH HEIpeIeabHbIX YIJIEBOAOPOIOB, JBOMHAL §54
YTJIEBOAOPOILI. BBICITYIMBATh COOECETHNKA, MOHMMATh €10 TOUKY CBs3b, CBOMcTBAa. O0ONMACTh MPUMEHEHHUS

3peHus, NPU3HABATH MIPABO APYTOro YeIoBeKa Ha HHOe
MHEHHUE;

OcBoeHue MPUEMOB JICHCTBUH B HECTaHIAPTHBIX
CHUTYaIUsIX, OBJIaJICHNE SBPUCTHIECKUMU METOJaMHU
peteHus mpooiem;

YIJIEBOJOPOJIOB




62 IIpousBoanbie OBnazieHre HaBbIKAMU CaMOCTOSITEILHOTO Hmeth noHsiTHE O MpPENETBHBIX §55, Tect
yrIeBo10po10B. CITHUPTHL. proOpeTEeHN HOBBIX 3HAHUH, OpraHU3aIiy y9eOHOW | OJHOATOMHBIX CIIUPTaX Ha IPUMEpPE
JIESITETFHOCTH, TIOCTAHOBKH IIeTIeH, TNIAHNPOBAHUS, METAHOJIa ¥ 3TAHOJIA .TPEXAaTOMHBIN CIIUPT
CaMOKOHTPOJIS M OLICHKU Pe3yIIbTATOB CBOCH — runepuH. Vcrnone3oBaTh
JIESTETFHOCTH, YMEHUSIMH MIPEIBUIECTH BOZMOKHBIC NpUOOpETEHHbIEC 3HAHUS U YMEHUS B
pe3yNbTaThl CBOUX NEHCTBUIA; MPaKTUYECKOU AESITENLHOCTH U
PasButne crmocoOHOCTH BBICTYIINBATH COOECETHUKA, TTOBCETHEBHOM KU3HHU C [ETbI0
MOHUMATh €ro TOYKY 3pEHHUs, MPU3HABATh TMPaBO 6€30I1aCHOTO OOPAILCHHS C BELIECTBAMH H
APYTOTO YEII0BEKA HA HHOE MHEHHE, MaTepHallaMH U 3KOJOTMYECKH I'PaMOTHOTO
TIOBEJICHUA B OKpY Karomei cpene
63 Kap6oHOBbIE KUCIOTHI. Pa3Butre MOHOIOTMUYECKON U JUATIOTHUECKON pedH, Hmets moHsiTHE 00 OTHOOCHOBHBIX §56 ymp 6
CrioxHble 5¢upsL. KupsL. YMCHHS BBIPAKATh CBOM MBICIIH U CIIOCOOHOCTH Tpe/IebHBIX KapOOHOBBIX KHCIOTAX Ha
BEICIYIIINBATh COOCCETHIKA, TOHUMATD €r0 TOUKY HpuMepe yKeyc Hoii kicoTs, Be crofictsa
3peHHS, IPU3HABATH MIPABO IPYTOTO YEIIOBEKAa HA HHOE
MHEHHE; U IpUMeHeHue B3aumozeiicTBrie ykcycHON
OcBoeHue MPHEMOB JISHCTBHI B HECTAHIAPTHBIX KHUCJIOTHI C STWJIOBBIM CIUPTOM. Peakuus
CUTYaIlUsX, OBJIAJICHUE IBPUCTUYECKUMHU METOJAMH TepudUKaLNH, ee 0OPATUMOCTb.
peleHus mpooieMm;
CtpoeHmne CI0XHBIX 3(HUpoB
Crnoxwnble 3¢upsl B ipupoze Kupbr kak
CJIOKHBIE I(HUPBI TPEXaTOMHOTO CIHPTA
[VIMLEPUHA U KUPHBIX KUCIOT. YMETh
TIOJTb30BATHCS JIOTIOTHUTEIIEHBIMU
WCTOYHUKAMH JIJISI TOATOTOBKH KPATKIX
OTBETOB. [ OTOBUTH MpE3EHTAINH 110 TEME
64 YrneBossl Pa3BuTHE MOHOJIOTMYECKON U JMATIOTUYECKOMN peyn, IMonstue 06 yrieBoaax. ['mroko3a, ee §57

YMEHHS BBIPAXKATh CBOM MBICIIH U CIOCOOHOCTH
BBICJIYIIUBATDH CO6CCCI[HI/IK8., IMOHUMATh €TI0 TOUKY
3peHus1, PU3HABATH [TPABO JPYTOro YelOBeKa Ha HHOE
MHEHHE;

OcBoeHHE MPUEMOB ISHCTBHUIl B HECTAHIAPTHBIX
CHUTYaLHsIX, OBIAJCHHE YBPUCTHICCKIMH METOAAMHU
peuienus npoGem;

CBOIICTBa U 3HAYCHUE. Honncaxapa, nux
OHOJIOrHYeCKast POJIb. ‘VYMeTh NoJIb30BaThCs
JOINOJIHUTCIIBHBIMH HCTOYHHUKAMM JJIsA
IMOATOTOBKH KPAaTKHUX OTBECTOB. T'otoButh
MMpEe3CHTAlUU 10 TEME




65 AmuHokuCHOTHL. benku OBguaieHre HaBBIKAMU OpTraHu3aluy yuyeOHOH AM}OTEpHOCTE aMUHOKHUCIIOT: UX §58
ITonumepsl. JIeSTENbHOCTH, IOCTAHOBKH IIeTIEH, MIIaHUPOBaHUS, B3aMMOJEHCTBHE C KUCIOTAMHU U
CaMOKOHTPOJIA U OLICHKH PE3YJIHbTaTOB CcBOEN 1IeJI0YaMu. Buosiornueckoe 3HauyeHue
ACATCIIBHOCTH, YMCHUAMU NPEABUACTb BO3MOXKHBIC aMUHOKUCJIOT. benku xak MPOAYKTBL
pe3yJIbTaThl CBOMX JICHCTBHN; PEaKIiy MOTUKOHACHCAIIA AMIHOKHUCIIOT.
[IprobpeTenne onpITa CaMOCTOATENEHOTO TIOUCKA, Ientuanas cBsisb. COCTAB U CTPOCHHE
aHanu3a u 0T6opa HHPOpMALHH OenkoB. PacriosHaBaHue OCIIKOB.
Pa3BuTHE MOHOJIOTMYECKON U JUATIOTUYECKON peun, Buonoruyeckas poib GeIKOB
YMEHHUS BHIPAKATh CBOM MBICIIH I CTIOCOOHOCTH
BBICIYIINBATh COOECETHIKA,
66 O6oOmaromuii ypok  mo | OBiameHWe  HaBBIKAMH  OpraHW3anud  y4eOHOM| YMETh IPUMCHSTH MOITYYCHHBIC 3HAHUS [ToBTOPUTH
TeMe : «BaxxHelmme | nesTenbHOCTH, TOCTAHOBKU [IpU U3yYEHUH TEMBI. Y METh IPUMEHSTD naparpagsr No
OPraHn4eCKUC COCANHCHU ]_Ie_]'[eﬁ’ IUIAHUPOBAHMS, CAMOKOHTPOJIS ¥ OLIEHKU 3HaHUA, YMCHHS 1 HABbIKU ITPU 51-58
PE3yNbTaTOB CBOEH JEATENbHOCTH, YMEHUSIMHU BBITIOJTHEHUHN TPEHUPOBOYHBIX
IpEeIBUICTH BO3MOXKHBIE PE3yIbTATl CBOUX JAeiicTBuif; | YIPOKHEHUN U 3aaHuil YMETh
0JI30BATHCS IOTIOTHUTEIbHBIMU
HMCTOYHUKAMH JJIS TOATOTOBKH KPaTKUX
OTBETOB. [ OTOBUTH MPE3EHTALINH 110 TEME
67 IIpomeikyTounast OBnajzicHre HaBbIKAMU OPTaHU3AINH YIeOHOM YMeTh NPUMEHSATh 3HAHUS, TTOTyUYEeHHBIC
arrectamnus B hopme JIeITeNbHOCTH, IOCTAHOBKH 1IeTIEH, MIaHUPOBaHUS, [pH M3yYEHHH TEM
KOHTPOJBHON pabOTHI CaMOKOHTPOJISI U OLIEHKH PE3yJIbTaTOB CBOEH
JIeATENbHOCTH, YMEHUSIMU NPEABUAETh BOSMOXKHbBIE
pe3yNbTaThl CBOUX JIEHCTBUM;
68 [ToBTOpeHue Kypca xumuu 9

Kj1acca




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOINECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Xumus. 8 kinace/Pymsuruc I'.E., ®enpaman @.I°., Akioneproe obmectBo «M3narenbetBo «IIpocsemenuey;
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YAUTEJIA

1.
2.
3.

Xumus. 8 kiacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
Meroanueckoe mocodwue. 8 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, U. B. Akcénona).

[Iporpamma kypca xumuu mis 8—9 kiaccoB o0OmeoOpazoBatenbHbIX yupexaeHuid (aBropel O. C.
I'a6bpuensn, C. A. Cnagakos).

. Pabouas Tetpanp. 8 kinacc (aBropsr O. C. I'abpuensn, C. A. CnagkoB).
. Terpanp Ay 1a00paTOPHBIX OMBITOB U MpakTUdeckux padot. 8 kiacc (aBropsl O. C. I'abpuensn, 1. B.

Axkcénoa, U. I'. OctpoymoB).

. XuMHs B TECTaX, 3a/1auax u ynpaxueHusx. 8 kinacc (aBropsl O. C. ['abpuensu, U. B. Tpurybuak).
. DnexTpoHHas GopMa ydeOHHUKa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

~N oo 0o AW N B

. Poccwiickas anekrponnas mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xu3ab»io - https://hij.ru/

. [Togbopua nmuTeparypsl o xumuuto - http://c-books.narod.ru/
. Kypnan " 1 cerrsops" - https://1sept.ru/

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

. C60pHI/IK cTaTel o0 XHUMHYECKHUX QJICMCHTAX, I/IJ'IJ'IIOCTpI/IpOBaHHHﬁ OIMMCAHUCM SKCIICPUMCHTOB.

http://www.periodictable.ru

MATEPHUAJNBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHMUME

Konnexunn
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OcHOBHBIE BUIbl IPOMBILUIEHHOTO ChIpbs. YacTh 1 2
OCHOBHBIE BU/IbI IPOMBIIIJIEHHOTO ChIpbs. YacTs 2 2
Mertainsl 2

Amromunuit 1

Crekiio 1 n3zenus U3 crexia |

Tommuso 1

Hedtb u npoaykTe! e€ nepepadbotku 1

[Tnactmaccsr 1

Kayuyk u mpoayKTsl ero nepepadboTku 1

10 [kana tBépmoctu 1

11 HabGop XuMHUYECKHUX DIIEMEHTOB 1

Mopenu

Habops! 111 MoenupoBaHus

1 HaGop TpadapeToB moeneii atomoB 1

2 Habop 11 MoJenupoBaHMsl 3IEKTPOHHOTO CTPOCHHUS aTOMOB 1

3 Hab6op 11t MoaenupoBaHust MOJIEKYJT HEOPTaHMYECKUX COSAMHEHUH 1

4 HaGop 111 MOAETUPOBAHUS MOJIEKYJI OpraHUYECKUX COETUHEHHH 1



5 HabGop moneneit aToMOB JiJIsl COCTaBJICHHS MOJIeNIeH MOJIEKYJT 1abopaTopHBbIi 1
Mopgens "Kpucramnnueckas pemerka" 1eMOHCTPALIMOHHAS

JIEn 1

VYraexucnsli ra3 1

®ymepen 1

Anmas 1

I'padur 1

Oxkcupn kpemuus 1

Mens 1

Maruuii 1
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Kemezo 1

10 Kamennas coib 1

11 Monuens cTpoeHue atroma |

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

XuMHYECKHE 3HAKA ¥ aTOMHBIE MAaCChl BAXKHEHIIINX 3JIEMEHTOB
PacnipocTpaH€HHOCTh XUMHUYECKHX AJIEMEHTOB

@DOpMBI CYIIECTBOBAHUS XUMUYECKUX AIEMEHTOB
BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS
CTpyKTypa U3MCHECHHS BEIIECTB

Crioco0bl pa3aeneHus: cmecei

XuMUYecKue 3HaKU U (OPMYIIbI

Cocraienue (GopMyII 10 BAJICHTHOCTH

© 0O N O O B~ W DN P

Modb - eIMHUIA KOJIMYEeCTBA BEIIESCTBA

10 ®usnueckue BeTMYUHBI BRIPAKEHUS TTOPITUH BEIIeCTBA
11 TIpu3HaKK U yCIIOBUS NPOBEIACHHS XUMUYICCKUX PEAKITUIT
12 Tunbl XUMUYECKHUX PEAKITAN

13 Bo3zayx. Kucnopon. I'openue

14 Ctpoenue mnameHu

15 CocraBnenue Gpopmyn coneit

16 T'eneTrueckas CBS3b KJIaCCOB HEOPTAHHMUECKUX BEIIECCTB

17 Bonopon

18 Xumuueckue peakiuu

OcHoBbI XUMUYeckHX 3HaHuK(apT. 5-8707-006)

19 Tlepuonnyeckas cucreMa XuMmuueckux 3emMenToB .11.MeneneeBa
20 Tabnuia pacCTBOPUMOCTH BEIIECTB B BOJC

21 IpaBuna noBeeHUsl B KAOMHETE XUMUU

22 3Haku

23 TexHuKa 0€30TIACHOCTH MPOBEACHUS ONIBITOB 24 TexHuka 0€30MacHOCTH MPHU padoTe C Ta3aMu
8 - 9 xmaccwr (apt. 5-8478-020) 25 BaneHTHOCTB

26 OTHOCHTEIbHAS ATOMHAS U MOJICKYJIIpHAs MacChl

27 CtpoeHue aToma. U30TOIbI

28 O0Opa3oBaHre KOBAJICHTHON U MOHHONW XUMHYECKOH CBSI3U

29 DneKTpOHHBIE CIIOW ATOMOB JIEMEHTOB MAJIBIX TIEPHOIO0B

30 OkUCINTENHEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

31 Tumbl KPUCTAIUTHYECKUAX PEIICTOK

32 Peakniuu oOMeHa B BOAHBIX pacTBOpax



33 BaxkHeiiume KUCIOTHI U UX COJH

34 Knaccudukaius oKCUI0B

35 Knaccudukanus ocCHOBaHUN

36 Knaccudukarus KuciaoT

37 'eHeTn4ecKas CBS3b BAKHEUIIIMX KJIACCOB HEOPTaHUYECKUX BEIIECTB
38 Oxpacka MHIUKATOPOB B PA3IUYHBIX CpelIax
39 DnekTponuTHYecKas JUCCOITUAIIS

40 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT PA3JIUYHBIX (aKTOPOB
41 Tunbl XUMHYECKUX PeaKIUn

42 ObpatuMble peakluu

43 Boznyx. Kucnopon. 'openune

44 CteneHb OKUCTICHUS

Heoprannueckas xumusi(apt. 5-8701-009)

45 Homenknarypa comeit

46 Kpucramisl

47 XuMudeckasi CBSI3b

48 BaneHTHOCTH

49 Monenu aTOMOB HEKOTOPBIX JJIEMEHTOB

50 buHapHbBIe COeTUHEHUS

51 Ctpoenue aToma

52 DnekTpoHHast OpOUTaIb

53 Crenens okuciaenuss PacTBopsl.

Dnekrpoautuyeckas quccorpanus(apt. 5-8687-013)

54 JlucniepcHbIE CUCTEMBI

55 CBoiicTBa BOJIBI

56 KpuBbie pacTBOPUMOCTH BELIECTB

57 CriocoObI BEIpaKEHUST KOJIMYECTBEHHOT'O COCTaBa PaCTBOPOB
58 DneKTpOAHUTHI THIPATAIHS HOHOB

59 PacTBOpeHue BEIIeCcTB ¢ MOHHOM CBSI3bIO B BOJIE

60 PacTBopeHune BelmecTB ¢ KOBAJICHTHON TOJIIPHOM CBs3BIO 61

KucnoTHO-0CHOBHBIE peaKIiu

62 Peakiiu HOHHOTO OOMEHa

63 I'maponm3 coneit

64 MoHuTs!

65 Cpena BOAHBIX pacCTBOPOB

Howmenxknarypa 121 bunapHbie coequHeHNs
66 Homenkmatypa coneit

67 HomeHKIIaTypa OpraHMYeCKUX COCTUHCHHIMA
68 [IpenenbpHBIC YTIIEBOIOPOIBI

69 HenpenenbHbIe yTIIeBOAOPOIBI

70 OyHKIHMOHAIBHBIE POU3BOIHBIE YTIIEBOAOPOIOB

CrpoeHue BeniecTa

71 CtpoeHue aroma

72 DnexTpoHHast OpOUTAIb

73 Mopnenu aTOMOB HEKOTOPBIX 3JIEMEHTOB
74 Kpucramibl



75 XumMnyeckast CBI3b
76 BaneHTHOCTD
77 CrerneHs OKUCIIEHUS

OBOPYJIOBAHME /1151 IPOBEJEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JNTEMOHCTPALIUN

W3mepurenbHbie TpUOOPHI

Beckr Texauueckue g0 1000 r ¢ rupsimu

Becol yuennueckue 110 200 r ¢ rupsimu (610JI0rH4ecKue)
Becso! s coiityunx marepuanioB 10 200 r ¢ rupsamu
Becsl anextponnsie DijitalScale

Tepmometp criproBoii 10 1000C

o s wbdhE

Ha6op apeomerpos (20 mit.)

HarpeBarenbHble mpuOopsI

7. HarpeBatenb A pOOUPOK IEKTPUUECKUI

8. bans maboparopnas komOunupoanHas (bJIK)

9. Ilnutka snexTpudeckas ogHokoH(popouHas "Bacumuca"

10. CrimproBku 100 mu

11. ComproBku 200 M

JleMOHCTpalMOHHbIE

12. KoMmieKT mocy/ bl AEMOHCTPALMOHHBIN C PUHAICKHOCTIMH
13. Habop o XxuMuu ¢ pe3b00BBIMU COETMHEHHUSIMH

14. TTpuGop nms mosrydeHus: U coopa ra3oB (IEMOHCTPAITMOHHBIN )
15. HaGop auis saexTposnsa (IeMOHCTPAITMOHHBIN )

16. CTonuK o EEMHO-TTIOBOPOTHBIH ¢ 2-MsI ITIOCKOCTSIMU

17. Cronuk nogbemubiii 200x200 MM

18. Cronuk noabeMubi 150x150 MM

19. lllTaTuB /U1 XUMUYECKUX CTAKaHOB

20. IlItatuB naboparopHslit xumuueckuit (LILIIJIX)

21. Cneunanu3upoBaHHbIe IPUOOPHI U anmaparsl Anmnapat Kunma
22. Anmapart ['opmana

23. TIpubop As WILUTIOCTPALIMU 3aBUCHMOCTH CKOPOCTH XUMHUUECKOHW PEaKIUU OT YCIOBUH
24. TIpuOop Ams MOTyYEHUS TATONIATKAHOB

25. TIpubop A WILUTIOCTPALIMU 3aKOHA COXPAaHEHHsI ra30B

26. TIpubop ans onpeeseHust cocTaBa Bo3ayxa

27. TIpubop Anst OKUCICHUS CIIUPTA HAJl MEAHBIM KaTaIU3aTOPOM

28. [Ipubop 11t ©3ydeHHsI Ta30BBIX 3aKOHOB (J1a00paTOPHBIHN)

29. Kononka aacopounonnas KAn

30. O3oHaTop

31. [Ipubop m1st MOTYyUEHUS PACTBOPUMBIX TBEPABIX BEIIECTB

32. MarnuTHas Mellajika ¢ MAHOMETPOM

33. pH-metp

34. Anmapar (ycTaHOBKA)IJIsl TUCTHIUISAIIAN BOJIBI

35. AIIXP

KommiekTs! As1s 1a60paTOpHBIX OMBITOB U MPAKTUUECKUX 3aHATUH 110 XUMHUU



36.
37.
38.
39.
40.
41.
42.

43.

44,
45,
46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.

60.
61.

JIoTOK ¢ moCy10¥ M NPUHAUIC)KHOCTSIMHU /ISl yUCHHIECKOTO HKCIIEPUMEHTA
MukpoaabopaTopus 0 XUMHA

HITXJI Ne 568

[lIratus naboparopusiii (LLJI6)

Ha6op mo anexTponu3y (J1abopaTopHbIi)

[TpuGop 1st MoTyYeHHs TaIOUJAIKAHOB U CIIOKHBIX 3(hUPOB 1a00paTOpHBIN
[TpuGop st mosmyueHust U cbopa razoB

KommnexT npobupoxk (I1X-14, I1X-16) 10 .

Jepxatens i IpoOUpPOK
taTuB ams mpodupox
KomiuiekT crexkingauapx majgodek 10 miT.

KOMITIeKT CTeKIIIHHBIX TPyOOUeK
KommiekT npo6ok

Yamku BeIapuBaTEIbHBIC

JIOXKKM 171 COKUTaHUS BEIIECTB

IIummel TUTCILHBIC

Turan

ITecTuk u ctynka

XuMHU4YecKre cTakanbl cTekl. EMK. 50 M
Xumuueckue ctakanbl cTeki. EMK. 100 ma
XuMH4YecKHne cTaKaHbl CTeKI. EMK. 250 mMir
Boponku crexisiHHbIEe 1a00paTOPHBIE
N3meputenbable THTUHAPHI

Men3ypku

Konb6a mnockogounas
BopoHka nenurenpHas
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