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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no xumum g 8-9 KIIacCOB COCTaBJI€HAa Ha OCHOBE pekomeHaanuil MuHcrtutyra
pazButus obpazoanusi PAQO, mporokon 3/21 or 27.09.2021r., TpeGoBaHUl K pe3yJbTaTaM
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHWs,
npeactaBieHHbx B ®I'OC OOO TpeThero mokojeHus, ¢ y4ETOM paclpeAesi€HHbIX 10 Kjaccam
MIPOBEPSIEMBIX TPeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBI
OCHOBHOTO 00miero o0pa3oBaHUSI M  D3JEMEHTOB  COJIEpP)KaHHWSA, MPEICTABICHHBIX B
VYHHUBepcalbHOM KOJU(HUKATOpEe IO XHMHUHM, a TakkKe Ha OCHOBe I[IpuMepHON mporpaMMel
BOCIIUTAHHS OOYYaroIUXCs MPH TOJIYYCHWH OCHOBHOTO OOLIero oOpa3oBaHHst M C  YYETOM
Konnenmun npenogaBanus ydeOHOro mpeamera «XuMHs» B 00pa30oBaTEIbHBIX OpraHU3aIUsAX
Poccuiickoit  denepanuu, peadu3yrOmMX OCHOBHBIE — 0O0IIe00pa3oBaTeiIbHble  MPOTPAMMBI
(yrBepkaeH Pewmenunem Kosmerum MunucreperBa mnpocBemieHuss Poccuu, mnpoToKoa oOT
03.12.2019 N IIK-4BH).
OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJJMETA «XUMMUS»

Bxnan yuebHoro npeamera «XuMush» B TOCTHXKEHHUE LI€JIe OCHOBHOTO 00IEro o0pa3oBaHUs
00yCJIOBJIEH BO MHOTOM 3HAau€HHEM XHUMHUYECKOW HAayKd B TO3HAHUHM 3aKOHOB IPHPOJBI, B
Pa3BUTHH NMPOU3BOAUTEIBHBIX CHJI OOIIIECTBA U CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
XUMHS, KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK, pacnpocTpaHuia CBOE BIIMSHHE Ha BCE
00JIaCTH YeJI0BEYECKOI'0 CYIIECTBOBAHUS, 3aJlajla HOBOE BHJIEHHUE MHUpA, CTajlla HEOThEMJIEMBIM
KOMITOHEHTOM MHUPOBOI KyJIbTypbl, HEOOXOIUMBIM YCIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMHHU
CIIy)KMT OCHOBOH JUIsi (POPMHpPOBAaHUS MHPOBO33PEHHUSI UEJIOBEKA, €ro MpeACTaBIEHUN O
MaTepHaIbHOM €MHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (popMUpyeMble XUMHUEH MpeACcTaBIEeHUs O
B3aMMOIPEBPALICHUAX SHEPTUM M 00 HBOJIOLMM BELIECTB B NPHUPOJAE; COBPEMEHHAs XUMHUS
HampaBJieHa Ha peuleHHe TINo0adbHBIX MPOOJeM YCTOMYMBOIO pa3BUTHUSI 4YeOBEUYECTBA —
CBIDBEBOM, DHEPreTUYECKOH, MHUIIEBOM M  DKOJOrMYecKkoil  0e30macHOCTH, MpodseM
3/IpaBOOXpaHeHMs. B yclnoBHsAX BO3pacTarollero 3HAYeHHs XUMHHM B OKM3HM OOIIeCTBa
CYIIECTBEHHO MOBBICHJIACh POJIb XMMHUYECKOro 00pa3zoBaHMs. B miaHe couuanu3aluu OHO
SBJIAETCS OIHUM U3 YCIOBHM (OPMUPOBAHMS HMHTEIUIEKTa JHMYHOCTHU M TapMOHMYHOTO €&
pa3zButua. COBpEMEHHOMY 4YEJIOBEKY XHMHUYECKHWE 3HAHUS HEOOXOAMMBI JIsi IpUOOpeTeHUs
OOIIEKYIbTYpPHOTO YPOBHS, MO3BOJIIONIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTrooOpa3HOM >KM3HM OOIIecTBa, sl OCO3HAHUS BAaXXHOCTH Pa3yMHOTO
OTHOIIEHUS K CBOEMY 3[I0POBBIO M 3[IOPOBBIO JIPYTHX, K OKpY’Karouleil mpupoaHoi cpene, Ass

IrpaMOTHOI'0 MOBCACHUA IMPU HMCIIOJIB30BAHWHU PA3JIMYHBIX MATCPUATIOB U XUMHUYCCKUX BCIICCTB B



MMOBCETHEBHOM JKMU3HH. XUMHUYECKOE 00pa30BaHME pealu3yeT MPUCYIUE 00IMEMy XUMHUIECKOMY

00pa30BaHMIO KIIIOYEBBIC [EHHOCTU, KOTOPBIC OTPAXKAOT TOCYJAPCTBEHHBIE, OOIIECTBEHHBIC U
UHIUBUAYAIbHbIE TOTPEOHOCTH. DTUM OIpeessieTcsl CYUIHOCTh OOIIel cTpaTeruu oO0y4yeHws,
BOCIUTAHMS U Pa3BUTHUS OOYUAIOLIUXCS CPEICTBAMU yUeOHOTO MpeaMeTa « XUMHUSD.

N3zyuenne npeamera: 1) ciocoOCTBYET peaan3aliiii BO3MOKHOCTEH I CAaMOPa3BUTHUS U
(hopMUPOBaHUS KYIbTYPBI THYHOCTH, €€ 00IIel U PYHKIIMOHATHHONH TPAMOTHOCTH; 2) BHOCUT
BKJIaJ] B ()OPMUPOBAHNE MBILUICHUS U TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENILHOM Yy4eOHOM e TeIbHOCTH, SKCIIEPUMEHTATILHBIX M UCCIIeI0BATEIbCKIX YMEHUIH,
HEO0OXOIUMBIX KaK B MIOBCETHEBHOM XKU3HU, TaK U B IPO(HECCUOHATILHOU JIEATSIILHOCTH; 3)
3HAKOMHT CO CIEIU(UKON HAYIHOT'O MBIIIJICHHSI, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIsI1a Ha
€MHCTBO IPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET (HOPMUPOBAHUIO
IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MIPUPOJIC, K YETIOBEKY, BHOCUT
CBOW BKJIAJl B 9KOJIOTHYECKOE 00pa3oBaHue MKOJLHUKOB. Ha3zBaHHbIC HampaBiieHUs B 00y4YeHUN
XUMHH 00eCTIeynuBalOTCs CeUPUKON cofepKaHus MpeaMeTa, KOTOPBIN SBISETCS
MeJarornyecky alaTHPOBaHHBIM OTpaKeHHEM 0a30BOI HAYKHU XHMMHH Ha ONPEAeIEHHOM dTare
e€ pa3Butus. [IporpamMmma opreHTHpOBaHA HA OCBOECHUE O0YYAIOITUMUC OCHOB HEOPTaHUYECKOM
XUMHH U HEKOTOPBIX TIOHATHH M CBEICHUH 00 OTICIIBHBIX 00BEKTaX OPTaHUICCKOW XHUMHUH.
CtpykTypa comepkanus rmpeamera copMHpPOBaHa HA OCHOBE CUCTEMHOTO IOAX0/1a K €T0
n3yueHuto. CozepkaHue CKIaAbIBAETCS U3 CUCTEMBI IOHATHN O XUMUYECKOM JIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYEecKoi peakiuu. O0e 3TU CUCTEMBI
MOCJIEI0BATEIbHOPA3BUBAIOT 3HAHUS HA OCHOBE TEOPETUUECKHUX IPEICTaBICHUNA pa3HOTOo
YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YYSHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
[Tepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHUHU, YUYEHHUSI O CTPOCHUH
aToOMa ¥ XMMHUYECKOU CBSI3U, MPEACTABICHUI 00 dIEKTPOIUTHYECKOM TUCCOIMAIINY BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTIO YPOBHS K
JPYTOMY, BBITIOJIHSISI QYHKIIUUA OOBSICHEHUSI U TPOTHO3UPOBAHUS CBONCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOIYYEHUsI U3Yy4aeMbIX BellecTB. Takas
OpraHu3aIys coAep X aHus Kypca CliocoOCTBYET MPEACTaBICHUIO0 XUMUUYECKOM COCTaBIISIOIIEH
Hay4YHOU KapTUHBI MUpa B 00ECTIEYMBACTCS BO3MOKHOCTh (DOPMHUPOBAHUS Y 00YUAIOIIUXCS
[IEHHOCTHOTO OTHOIIIEHUSI K HAYYHOMY 3HAHHUIO U METOJ/IaM MO3HaHUs B Hayke. OCBOCHUE
coJiepKaHus Kypca MPOUCXOIUT C IPUBJICUCHUEM 3HAHUN U3 paHee N3YyUYEHHBIX KYypCOB:

«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» n «®Pusnka. 7 Kiaace».



HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K nmanpaBieHnio nepBoCTENEHHON 3HAYMMOCTH MIPH peau3aii 00pa30BaTeNbHbIX (PYyHKIUI
npeamera « XuMus» TPAAULIUOHHO OTHOCAT (pOpMUpPOBaHHE 3HAHUI OCHOB XUMHUYECKOH HAyKH
KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKOM NeATEIbHOCTH YEJIOBEKA U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. 3a/1a4a MpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMbl XUMUYECKUX 3HAHUN — BaKHEHIINX (PAaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MIOJIOKEHHH, IOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYECKOT0 XapaKTepa, 3bIKa HAyKH, 3HAHUH O
HAYYHBIX METOAAX MU3YUYCHHUS BEIIECTB M XMMUYECKHX PEaKIuii, a Takke B JOPMUPOBAHUH U
pa3BUTHM YMEHUH U CLIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C INIAHUPOBAHHUEM, HAOJIOJICHUEM U
IIPOBE/IEHUEM XMMHUYECKOI0 SKCIIEPUMEHTA, COOII0IEHUEM ITpaBUil 0e30IacHOro oOpaleHus ¢
BEILIECTBAMM B IIOBCEAHEBHOM KM3HU. Hapsaay ¢ 7TuM mesin u3ydeHus rnpeamera B Iporpamme
YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOT'O O0ILErO
obpazoBanus. CerofHs B 00pa3oBaHUM 0CO00 3HAUMMOM MPU3HAETCS HAIIPABICHHOCTb 00yUYEHHUS
Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€ UHTEIUIEKTA U OOLIEeH KyJIbTYpBI.
OOy4eHune yMEHHUIO yUYUTHCS U TIPOJIOIKATH CBOE 00pa30BaHUE CAaMOCTOSTEIILHO CTAHOBUTCS
OJTHOM M3 BaKHEHIINX (DYHKIMIA y4eOHBIX MPEIMETOB. B CBSA3M C 3THUM IIpH W3yYEHHUH MTpEeaIMeTa
B OCHOBHOMH ILIKOJIE IOMHHUpYIOLIee 3HaueHNe PUOOPEH Takue Hesu, Kak: * (opMupoBaHUe
MHTEJUIEKTyalIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO PEIIEHUH, CIOCOOHOM aJaiTUPOBATHCS K OBICTPO MEHSIFOIIMMCS
YCJIOBUSM KU3HH; *HaIpaBJIEHHOCTb
00y4YeHHs Ha CUCTEeMAaTHYeCKoe MPHOOIIeHHE 00yUalOMIUXCsl K CAaMOCTOSATEIbHOM
MI03HABATEIBbHOM NeATETbHOCTH, HAYYHBIM METO/IaM MO3HAaHUs, POPMUPYIOLIUM MOTHUBALIUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUH;

*obecreueHne yCciIoBHii, CIIOCOOCTBYIOIINX MPUOOPETEHUIO O0YJAIOIIIMMUCS OTIHITa
pa3HO00Opa3HOM eATEIbHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE IS PA3IMUHBIX BUIOB JEATEIBHOCTH;
*(hopMupoBaHe YMEHHUI 0OBICHATH U OLIEHUBATH SIBJICHUS OKPY>KaOILIEro MUPAa Ha OCHOBAaHUU
3HaHUH U OIIBITA, MIOJYYECHHBIX IPH U3YUYEHUH XUMUU;

* (opmMupoBaHue y 00yJarOUUXCsl TYMAHUCTHUECKUX OTHOILICHUH, TOHUMAaHUs [IeHHOCTH
XMUMHAYECKUX 3HAHUHN JJIs1 BBIPAOOTKH HKOJIOTHUECKH 11eTIeCO00Pa3HOTo MOBEIEHUS B OBITY U
TPYZIOBOM JEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYIKAOIEH TPUPOTHOMN
Cpenbl; * pa3BUTHE MOTHBAIIMHN K 00YYEHUIO, CTIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE YCBOCHHMSI OOIIIEUEIOBEUECKUX LIEHHOCTEMH,

TOTOBHOCTHU K OCO3HAHHOMY BLIGOpy HpO(I)I/IJ'I}I W HAITPaBJICHHOCTHU JanbHEUIIIEro 06y‘-ICHI/IH.



MECTO YYEBHOI'O IIPE/IMETA «XUMMUs1» B YYHEBHOM IIJIAHE

B cucrteme ocHoBHOro 0o0mero o06pazoBaHus «XUMHS» MpPU3HAHA O0S3aTEIBHBIM YUEOHBIM
IPEeIMETOM, KOTOPBI BXOJUT B COCTaB MpenMeTHOl obnactu «EcTecTBeHHO-HAy4YHBIE
npeAMETh». YUeOHBIM IJIaHOM Ha e€ u3ydeHue oTBeleHO 136 yueOHBIX YacoB — IO 2 4 B
Hemenmto B 8 w9 kiaccax.lIpemogaBanune yueOHOro Kypca «XWUMHHW» B OCHOBHOW IIKOJIE
ocymectBisercss B coorBerctBuM ¢ OOII OO0 MOV COHI Nel5 mno mporpamme
O.CTabpuensna (Xumus. PabGoume mnporpammel. Ilpeamernas nunaus yuyeOnukoB O. C.
labpuensna, M. I'. OctpoymoBa, C. A. CmagkoBa. 8—9 kmaccel: yuyeOHOe mocoOue s

obmeobpaszoBarenbubx opranu3aiuii / O. C. I'abpuensn, C. A. CnaakoB — M.: [IpoceenieHue,

2019.)

COJAEPKAHUE YYEBHOI'O IIPEIMETA 8 KJIACC

IlepBonayajabHble XuMHuyeckne NoHATHA [Ipenver xumun. Poiabs XuMuu B )KM3HU Ye€JIOBEKA.
Tena u BemecTBa. @U3NUYECKHE CBONCTBA BEILIECTB. ATrperaTHoe CoCTosiHUE BemiecTB. [lonsTue o
METO/Aax IMO3HaHUs B XMMUU. XUMUS B cucTeMe HayK. HucTble BeniecTBa U cMecu. CriocoObl
pazneseHus cMeceil. ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX
211eMeHTOB. [IpocThie U cI0XKHBIE BelleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMUYecKast
¢dopmyna. BaeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBA BEIIECTB.
OTtHocuTenbHast aroMHast Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBast 101
XMMHMYECKOT'0 JJIEMEHTA B COEANHEHNH. PU3NYECKUE U XUMUUECKUE SBICHUS. XUMHUYECKas
peakuus U €€ NpU3HaKU. 3aKOH COXPAHEHUsI MacChl BEIECTB. XMMHUECKNE YPABHEHUS.
Krnaccudukanus XuMHUuecKkux peakliuii (COeMHEHUs, pa3ioKEeHMs], 3aMELLEHUs, 0OMEHa).
XHMHYECKHUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON NOCYA0H, C MpaBuIaMu paboThI B
nabopaTopuu U MpuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 000Py0BaHHEM; U3yUEHHUE U OITMCaHNE
¢u3nyecKkux cBOCTB 00pa3I|0B HEOPraHMUECKUX BEIIECTB; HAOM0IeHHe (PU3MUECKUX
(naBieHHE BOCKA, TastHUE JIbJa, pacCTUpaHUe caxapa B CTYIIKE, KUIIEHWE U KOHJIEHCAIUs BOJIb) U
XUMHUYECKUX (TOpEeHue CBeUH, MPOKaIuBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C
KHUCJIOTOMN) sIBIICHUM, HAOII0IeHUe 1 ONMCaHKUe PU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaKLni
(pa3noxeHue caxapa, B3aMMOACHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM OapHsi, pa3oKeHHe
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoencTBre xenesa ¢ pactBopoM conu meau(ll));
U3Yy4YeHHE CIIOCOOOB pa3/iesieHus: cMecei (C MOMOIIbI0 MarHuTa, pUIbLTPOBaHUE, BhITAPUBAHUE,
TUCTUILUISLMS, XpoMaTorpadusi), IpoBEIEHUE OUUCTKY MTOBAPEHHON COJIM; HAOIIOACHUE U

OIMUCAHUC PE3YJILTATOB IPOBCACHUA ONIbITA, MJUIFOCTPUPYIOMICTO 3aKOH COXpPAaHCHUS MACCHI;



CO3/IaHHE MOJIEJIEH MOJIEKYJI (IIApOCTEPKHEBBIX). BaskHeline npeacTaBUTEIN
HeopraHu4eckux BemecTBBo3nyx — cMmeck ra3os. CocraB Bo3ayxa. Kucimopon — sneMeHT u
npocroe BemecTBo. Haxoxaenue kuciaopo/ia B Ipupojie, puandeckre U XMMHUECKHUe CBOMCTBa
(peakuuu ropenusi). Oxcugpl. [lpumenenue kucnopoaa. CrocoObl MOTyUYEHHs KUCIOPOa B
nabopaTopuu U MpoMbInuIeHHOCTH. KpyroBopoT kuciopoza B mpupoje. O30H — alIoTponHas
Mo uuKaIys Kucaopoaa. TernnoBoit 3¢ ekt XuMUIeCKOH peakinu, TePMOXUMUYECKHE
YpaBHEHUs, K30~ U SHAOTEPMUUYECKHE peaKMu. TOIIMBO: yroyib U METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030H0BOro cios. Bogopon — aneMeHT
U mpocToe BemiecTBo. Haxoxaenne Bogopoa B mpupoe, Gu3nyeckre 1 XMMHUUECKUe CBOMCTBA,
pUMEHEeHHe, crioco0bl nomydeHus. Kucnorer u conmu. Konuuectso BemecTBa. Monbs. MonsipHast
Macca. 3akoH ABorajipo. MossipHbIid 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSM.
dusnyeckue cBorcTBa BoAbl. Bona kak pactsopurens. PactBopel. HaceiieHnbie u
HEHaCBILIEHHbIE pacTBOPbI. PacTBOpUMOCTSH BeliecTB B Boie.MaccoBasi 10151 BEILIECTBA B
pactBope. XuMHu4yecKue cBoicTBa Boabl. OcHOBaHuUA. Poib pacTBOPOB B IPUPO/IE U B )KU3HU
yenoBeka. KpyroBopot Bojbl B mpupojie. 3arpsi3HeHUe NpUpPOAHbIX BoA. OXpaHa U OYMCTKA

IIpUPOAHBIX BOI.

Knaccndpuxanus Heopranmdeckux coequHenuii. Oxcunpl. Kinaccudukanus okcuaoB:
coneoOpasymoire (OCHOBHBIC, KUCIOTHBIE, aMmpoTepHbIe) U HecosieoOpasytome. Homenknarypa
OKCHJIOB (ME&XAyHApOIHAs U TpUBHATIbHAs). PU3NUECKHE M XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonyuenune okcunoB. OcHoBanus. Knaccudukanus ocHOBaHUI: EI0YN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkIaTypa ocHOBaHHH (MeXIyHapOaHAsS U TpUBHANbHAs ). DuznuecKkue u
XUMHUYecKHe cBoiicTBa ocHoBanwmil.[Tonydyenne ocnoBanuit. Kucnotsl. Knaccudukarus kucior.
Homenknarypa KucioT (MeXayHapoaHasi ¥ TpuBHaIbHAs). DU3NYecKre U XUMHUECKUE CBOCTBA
kucioT. Psan akrusHoctu MetayuioB H. H. bekerona. [lonydyenne kucnor. Comu. HomenknaTtypa
coneit (MexayHapoaHasi U TpuBUalIbHasA). Du3nueckre 1 XUMUYECKHUE CBOMCTBA COJEH.
[Tonmyuenue coneil. 'eneTnueckas cBA3b MEXJy KJIaCCAMU HEOPTaHUUECKUX
coeMHEeHU . XUMUYeCKHii IKCIePUMEHT: KaueCTBEHHOE OTIPeIeIEHUE COIePKaHMsI KHCIOpoIa
B BO3/lyXe€; NOJyuyeHue, coOupaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB KHCIOPOAa;
HaOJI0IeHNEe B3aUMOIEHCTBUS BEILIECTB C KUCIOPOIOM U YCIOBUS BO3SHUKHOBEHUS U
IpeKpalleHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3IiaMyu OKCHJIOB M OTIMCAHUE UX CBOMCTB;
MoJIy4eHue, coOMpanue, paclio3HaBaHUe U U3y4YeHHE CBOICTB BoJ0poia (TOpeHue);
B3auMoieiicTBre Bogopoaa ¢ okcuiom mean(1l) (Bo3MoKHO HCITOTB30BaHNE BUIEOMATEPHAIIOB);
Habro1eHne 00pa3IoB BEUIECTB KOJINYECTBOM | MOJIb; UccieioBaHue 0coOeHHOCTEeH

PacTBOPCHUA BCUICCTB C pa3J'II/I‘-IHOI7I PacCTBOPUMOCTBIO; IPUTOTOBJICHHUEC PACTBOPOB C



ONpeACIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEILECTBA; B3aUMOJICUCTBUE BOJBI C METAILIAMH
(HaTpuem u KanblyeM) (BO3MOKHO UCTIONIB30BaHUE BUICOMATEPUAIIOB); OMPEACIICHUE PACTBOPOB
KHCJIOT U LIeJI0YeH ¢ MOMOLIbI0 MHAMKATOPOB; UCCIEI0BaHNE 00pa31loB HEOPIraHNYECKUX
BEIIECTB Pa3JIMYHBIX KJIaCCOB; HAOIIOACHNE U3MEHEHUS OKPACKU UHIMKATOPOB B PaCTBOPAX
KMCJIOT U 1IeJIouel; u3yueHue B3anMoaeiicteus okcuaa meau(ll) ¢ pactBopom cepHOM KHUCIOTHI,
KHMCJIOT C METAJUIAMHU, PEaKIIM HEUTPaIU3alliy; ITI0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJTHOTO METAJUIA JPYTUM U3 PaCTBOpA COJIM; PELICHHE SKCIIEPUMEHTAIBHBIX 3a1a4
1o Teme «BaxHeiue Kinaccbl HEOpraHMYeCKUX coenHeHuin. llepuoanueckuii 3aK0H 1
Ilepuoanueckasi cucremMa xumnueckux 3jaemMenToB JI. U. MenneneeBa.CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuullepBbie NONBITKU
KJ1acCU(UKALUU XUMHUYECKUX 3JIeMEHTOB. [IoHsTHE O IpynIax CXOIHBIX 3JIEMEHTOB (ILeJI0YHbIE
U ILEJI0YHO3EMEIIbHbIE METAJIbl, TAJIOr€Hbl, HHEPTHBIE r'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT
am@oTepHble OKCUABI U ruapokcubl. Ilepunoanueckuit 3akon. Ilepuonnyeckas cucrema
xumudecknx 3nementoB J1. . Menneneesa. KoporkoneprogHas v JTMHHONIEPUOHAS (DOPMBI
[Iepuoanueckont cucremsl xumMuueckux 3neMeHToB Jl. . Menneneesa. [lepuonsl v rpynmsl.
DU3NYECKUI1 CMBICII TOPAJKOBOIO HOMEPA, HOMEPOB IEpUOia U TpyIIbl daeMeHTa. CTpoeHune
atoMoB. CocTaB aToOMHBIX siziep. M3oTonsl. DnekTpoHsl. CTpoeHuE 3JEKTPOHHBIX 000JI04€K
aToMoB nepBbIx 20 xumuueckux 3neMeHToB [lepunonnyeckoii cucremsl /1. . Menneneesa.
XapakTepucTruKa XUMHYECKOTr0 3JIEMEHTA 110 €ro nosioxkeHuto B [lepuoauueckoii cucreme /1. M.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS Painyca aTOMOB XMMHYECKHUX DJIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IrPyIIaM U IepruoiaM. 3HaueHNe
[Iepnonnueckoro 3akoHa u [lepnoauueckor CHCTEMBI XUMUYECKUX 3JIEMEHTOB JUISl Pa3BUTHUSA
HaykH U npakTtuku. J[. . MenzaeneeB — y4€HbIN U rpak1aHNH. XUMHUYECKas CBA3b.
KoBasienTHas (MossipHas ¥ HEMONSApHAs) CBsI3b. DIIEKTPOOTPHUIATEILHOCTh XUMUYECKUX
a1eMeHTOB. MoHHas cBsa3b. CreneHb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
[Ipoueccrl okuciIeHus 1 BOCCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTENIN. XUMHUECKUN
AKCIIEPUMEHT: U3yUYeHHE 00pa3LioB BEIIECTB METANIOB M HEMETAJJIOB; B3aUMO/IEHCTBHE
TUAPOKCHUIA IMHKA C paCTBOPAMU KHCIIOT U LIEI0YEH; IPOBEACHUE OIBITOB, MWILIIOCTPUPYIOIIUX
IIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHUe, peakiuy pa3oKeHHs,

COCTMHECHHUS).

MexnpeamerHblie CBA3U



Peanu3zanus MeXNpeaMETHBIX CBA3EH NIPU U3yUEHUU XUMHUU B 8 KJIACCE OCYILECTBIISIETCS YEPE3
HUCITOJIB30BAHUEC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakKk U HOH?ITI/II\/'I, ABIAOIIUXCA
CHCTEMHBIMH ISl OTACIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSITHSI: HAYYHBIH (aKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAJIH3,
CUHTE3, KJTaccu(UKAIHS, IEPUOTUIHOCTD, HAOIIOICHNE, SKCTICPUMEHT, MOICITUPOBaHNE,
U3MEpEHHUE, MOJICIb, siBicHne. PU3nKa: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIH]I, U30TOIIbI, PAJMOaKTUBHOCTh, MOJICKYJIA, JICKTPUYCCKHUIA 3apsi/], BEIIECTBO, TS0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3nYecKnue BETMIMHBI, CIHHUIBI K3MEPEHUS, KOCMOC,
1aHeTsl, 38€3/61, Connite. buonorus: gorocunres, apixanue, onochepa. ['eorpadus:
atMocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIC TTOPOJIbI, TOJIC3HBIC UCKOTIAEMbIE, TOTLTUBO,

BOJIHBIE PECYPCHI.
9 KJIACC

BemecTBo u xumunueckasi peakuusllepuonunueckuii 3akoH. [lepuoauueckas cucrema
xumuyeckux aemenToB /. . MenaeneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBbIX TPEX NEPHUOJOB, Kalusl, KaJblUs U UX COCIMHEHU B
COOTBETCTBUHU C ITOJOKEHUEM 3JIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.
CrtpoeHue BeliecTBa: BUIbI XUMHYECKOU CBSI3U. THUIIBI KPUCTALNTUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMUECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEUIECTB (MEKIYHAapOIHAS M TPUBUAIbHAS).
XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCIMHEHUH, TeHETUYECKas CBSI3b HEOPTaHMYECKUX BemecTB. Kimaccupukaius XuMUIeCKUX
peaxiuii Mo pa3IMYHbIM MPU3HAKaM (TI0 YHCITy U COCTABY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110
TerIoBoMy 3 (PeKTy, o U3MEHEHUIO CTENEHE OKUCIECHUS XUMUYECKUX AJIEMEHTOB, 110
00paTUMOCTH, MO YYACTHUIO KaTaau3aropa). JK30- U IHAOTEPMUUYECKUE PEAKIINH,
TepMOXUMHUUYecKHe ypaBHeHUs. [ToHsTHE O CKOpOoCTH XUMHUUYecKOH peakuuu. [lonarue o6
00paTUMBIX U HEOOPATUMBIX XMMHUECKHUX peakiusiX. [loHATHe 0 TOMOT€HHBIX U T€TePOreHHBIX
peakuusx. [lonarue o xumuueckoMm paBHOBecHH. DAaKTOPBI, BIUAIONINE HA CKOPOCTh
XUMHUYECKON PEaAKIIMU U TIOJIOKEHUE XUMUIECKOTO paBHOBeCH. OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIE PEAKITUH, JIEKTPOHHBIN 0aJaHC OKUCIUTETHFHO-BOCCTAHOBUTEILHOM
peakuun. COCTaBIIEHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN C
MCIOJIb30BaHUEM METOIa dJEKTPOHHOTO Oananca. Teopust dIeKTPOIUTHUECKOM TUCCOIUALINY.
DNEKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHbI, aHMOHBI. MeXaHU3M JuCcCOaliy BEIECTB ¢
Pa3IUYHBIMHU BUJAMU XUMHYECKOU cBsi3u. CTeneHs aucconuanui. CuiabHbIC U cladbie

ANEeKTpoNUThl. Peakinn noHHOro oOMeHa. Y cioBHs MPOTEKaHUs peakliuii HOHHOTO oOMeHa,



IIOJIHBIE U COKPAILLEHHBIE HOHHBIE YpaBHEHMsI peakiuii. CBOICTBa KMCIIOT, OCHOBAaHUH U COJIEH B
CBETEe MPEACTABICHUN 00 3JIEKTPOTUTHYECKON Aucconnanii. KauecTBeHHbIE peakiiii Ha HOHBI.
[TonsiTue 0 TUAPOIN3E COJEH. XuMu4YecKkui
JKCIIEPUMEHT: 0O3HAKOMJICHHE C MOJCIIIMUA KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHS);
HCCIIEIOBaHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKON PEAKIIMM OT BO3AECUCTBUS pa3IMUHbIX
(akTOpOB; UCCIIEAOBAHUE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MIPOLECcca AUCCOLUALIU
KHCJIOT, LIesIouei U cosel (BO3MOXKHO UCIIOJIb30BAHNE BUI€OMATEPUANIOB); IPOBECHUE OIIBITOB,
WUTIOCTPUPYIOMIMX MTPU3HAKH MTPOTEKaHHUs Peaknii HOHHOTO oOMeHa (00pa3oBaHKE 0CaJIKa,
BBIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI); OMBITOB, MILTIOCTPUPYIOMIUX IPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakiuy pa3aokKeH!s, COeAMHEHHs); PaClO3HABAHUE
HEOPraHWYECKUX BEILECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIIUI HA HOHBL; PELLICHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4.

Hemertasibl u ux coequHenust O0miast xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHn OKucieHust. CTpoeHne U PU3MUECKUE CBOMCTBA POCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3aUMOJIEHCTBUE C
MeTaJulaMH, HeMeTaJllaMy, Liesoyamu). XaopoBoaopoa. CossiHast KUCI0Ta, XUMUYECKHE
CBOICTBA, NIOJIly4YeHUE, puMeHeHue. [leiicTBre XJ10pa U XJIOPOBOAOPOA Ha OPraHU3M Y€JI0BEKa.
Bakneimue xJIopu/ibl 1 UX HaXOXAeHUE B pupoae. O01as xapakrepucTruka 3j1eMeHToB VIA-
rpynnbl. OCOGEHHOCTH CTPOEHMS AaTOMOB, XapaKTepHbIE CTENeHN OKucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJITIOTPOIHBIE MOAUDUKALIUT
KHCJIOPOAA U cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBOIOPO, CTpOEHUE, (PU3NIYECKHE U
XUMHUYecKHe cBoiicTBa. OKCH/IbI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas
KHCII0Ta, (U3NYECKHE U XUMUYECKHE CBOMCTBA (00IIMEe KaK MPEeACTaBUTENS Kilacca KUCIOT U
cneunpuyeckne). XuMHUECKUE PEaKINH, JIeXKallle B OCHOBE MPOMBILIIIEHHOI0 criocoda
IIOJIy4€HHUsl CepHOM KUCNOTHL. IIpumenenne. Comu cepHOM KUCIIOTHI, KAYECTBEHHAs PEAKIUS Ha
cyab(ar-uoH. Haxoxienue cepsl U €€ COeAMHEHU B IPUPOAE. XUMUYECKOE 3arpsa3HEHHE
OKpYKaroIlel cpeJibl COeAMHEHUSIMHU CepPbI (KUCIOTHBIE 10K/IU, 3arpA3HEHNE BO3yXa U
BOJI0EMOB), CIIOCOOBI ero npeaoTBpaiieHus. O01mas XapakTepucTUKa 3JIEMEHTOB V A-TPYIIIIBL.
OCOoOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEePHbIE CTETIEHN OKUCIIEHUA. A30T, paclpoCTpaHEHHE B
npupoe, puznyeckrue U XuMudeckue cporictsa. KpyroBopor azoTa B npupoje. AMMUax, ero
¢du3nyecKkrue 1 XUMHUYEeCKHe CBONCTBA, MOTy4YeHHe U npuMeHenrne. Collu aMMOHUS, UX
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiys Ha MOHbl aMMOHMSL.

A3oTrHas KuCJI0Ta, ec MOJIy4YCHHEC, (I)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA (061].[1/16 KakK
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MIPEJCTaBUTEINS Klacca KUCIOT U crnienupudeckue). Vicrnonbp3oBaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX y100peHn. XUMUYECKOE 3arpsi3HEHUE OKPYIKaloIIel cpeibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE AOXKIH, 3arpsiI3HEHHE BO3/lyXa, TOYBBI U BOJ0EMOB). Docdop,
aiorponnbsle Moaudukanuu dpocdopa, pusndeckre U XuMHueckue cBoiicTBa. Okeun
docdopa(V) u pochopnas kuciora, GU3MIecKre U XUMHIECKHUE CBOMCTBA, TIOTyYCHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX ya00peHuil. O0mas xapakTepucTuKka
anemeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETICHH OKUCIICHHUS.
Yrnepon, auioTponHble Mo (UKAIIMK, pacIpOCTpaHeHHE B IPUPOAE, (rU3nUecKue U
XUMHYeCKHe cBoiicTBa. AncopOius. Kpyrosopot yriaepona B npupose. OKCHIbI yIiiepoaa, ux
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, JICHCTBHUE HA KUBBIC OPraHU3MBbI, IOJTy4YECHUE

U IpUMEHEeHue. DKOJIOrHYecKre IpobiieMsbl, CBA3aHHbIE ¢ OKkcuaoM yraepoaa(lV); runoresa
rJ100amBHOTO MOTEIICHUS KIIUMaTa; MapHUKOBBINA 3G (deKT. YTonabHast KUCIOTa U €€ CONH, UX
¢bu3nveckre 1 XUMHYECKIE CBOMCTBA, MOJyuYeHe U TpuMeHeHne. KauecTBeHHas peakius Ha
KkapOoHaT-moHBIL. Vcronp3oBaHne KapOOHATOB B OBITY, METUIIHE, TIPOMBIIIICHHOCTH H
celbcKoM Xo3stiicTBe. [lepBoHavyabHbIE MOHATUS 00 OPTaHUYECKUX BEIECTBAX KaK

0 COeIMHEHUSX yriiepoaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TJIUIEPUH, YKCYCHAas
KkucioTa). MIx coctaB u xumMudeckoe crpoeHue. [loHsaTHe 0 OMOIOrHUeCKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — U UX POJIM B )KU3HU 4yesloBeKa. MarepuanbHOE €IMHCTBO
OpPTaHUYECKUX U HEOPraHMYECKUX coeanHeHni. KpeMHui, ero pu3nveckne 1 XUMHYECKUE
CBOICTBa, monyuyeHue u npumeHenune. CoequHeHus KpeMHus B mpupoje. OOuiue npeacTapieHus
00 okcuze kpeMHuA(IV) 1 kpemHHEBOH kucnoTe. CUITMKATBI, UX UCIOJIb30BaHKE B OBITY,
MeIUIIMHE, TPOMBIIICHHOCTH. BakHel e cTponTeNIbHBIE MaTepHaibl: KEpaMUKa, CTEKIIO,
LIEMEHT, OETOH, *Kene300eToH. [IpobaemMbl 0€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX
MaTepHaioB B MOBCETHEBHOM JKU3HU.

XHUMHYeCKHUIl IKCIIePUMEHT: U3ydeHre 00pa3lioB HEOPraHUYECKUX BELIECTB, CBOMCTB COJITHOM
KHCJIOTHI; IPOBEIEHNE KaYeCTBEHHBIX PEaKIINiA Ha XJIOPUI-HOHBI M HAOIIOACHNE TIPU3HAKOB UX
MIPOTEKAHHUST; OTIBITHI, OTPAKAIONIHE (PU3NIECKIE U XUMHUECKHE CBOMCTBA TaJIOTEHOB M UX
COeIMHEHU (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu
XJIOPUI0B (TaJIOTEHHUJIOB); O3HAKOMJIEHHE C 00pa3IiaMy cepbl U €€ COeTMHEHUIMHU (BO3MOKHO
WCIIOI30BaHNUE BHICOMATEPHAIIOB); HaOIIOIeHNE TIpoliecca OOyTIIMBaHUs caxapa Mmojl
JENUCTBHEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, N3y4EHUE XUMHUECKUX CBOWCTB
pa30aBIeHHOMN CepHOIl KMCIIOTHI, IPOBEIeHNE KaYeCTBEHHON peakLuu Ha CyIb(paT-uoH u
HaOJI0IeHNe TpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHUE ¢ (PU3NYECKHMMHU CBOWCTBAMHM a30Ta,
dbocdopa u ux coenMHEHHH (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPHATIOB), 00pa3iiaMi a30THBIX

1 hochopHBIX yIOOpEeHHMIA; MOTydYeHne, COOMpaHue, paclo3HAaBaHUE U N3yUeHHUE CBONCTB
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aMMHaKa; IPOBEJICHIE KAaUeCTBEHHBIX PEaKIMii HA MOH aMMOHHUSI U (hocaT-HOH U H3yueHUe
IIPU3HAKOB UX IIPOTEKAHUs, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM  KUCJIOTHI C MEMIBIO
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHUAIIOB); U3yUEHHE MO KPUCTAUIMYECKUX PEIIETOK
anMasa, rpadura, ¢pyuiepeHa; 03HaKOMIIEHUE C MPOLIECCOM aICOPOIIMHI paCTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOra3a; MoJyueHUe, COOMpaHue, pacrio3HaBaHHe
Y U3YYCHHE CBOMCTB YIJIEKHUCIIOTO ra3a; MPOBEICHIE KaueCTBEHHBIX PeaKInii Ha KapOoHaT- U
CUJIMKAT-UOHBI U U3YYEHUE IPU3HAKOB UX IIPOTEKAHUs; 03HAKOMIICHHE C MTPOIYyKIIMEH
CUJIMKAaTHOM IIPOMBIIUIEHHOCTH; PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «BaxHennme
HEMETAJUIbI U UX COCIUHECHUSY.

Metauibl 1 ux coenuHenuss O01as XapaKTePUCTUKA XUMUIECKIX HJIIEMEHTOB — METaJUIOB Ha
OCHOBaHMUU UX M0J0keHud B [lepuoanueckoil cucteMe XUMHUECKUX 3JIEMEHTOB

J1. 1. MenneneeBa u ctpoeHust aToMoB. CTpoeHue MeTaJuioB. MeTanyeckast CBsi3b U
MeTaJUTMYecKasi KpUCTaUIMuecKasi peméTka. DIEKTPOXUMUUECKHUHN psJl HAMTPSHKEHUH METaJIOB.
du3nYecKue U XUMUIECKHE CBOMCTBA MeTa/UIOB. O01IHe CIOCOObI MOTYYCHHS METALIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhI (CTalb,
YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U pOMbINIIeHHOCTH. [llenounbie
MeTaJulbl: osioxkenue B [lepnonnueckoi cucreme xumuueckux aemeHTos . M. Menpeneesa;
CTPOEHUE UX aTOMOB; HaXOXAeHHE B Ipupoe. Pu3ndeckrue 1 XUMHUYECKUEe CBOMCTBA (Ha
npuMepe HaTpust v Kayusi). OKCUABI U THAPOKCUIBI HATPUS U Kanud. [I[puMenenne menoqHbix
METaJUIOB U UX coenuHeHui. lllenoyno3zeMenbHble METAIbl MArHUN U KAJIBLIUI: OJI0KEHHE B
[Iepuoanueckont cucreme XuMuyeckux 3yemMeHToB /. . MeHneneeBa; cTpoeHre UX aTOMOB;
HAaXOXJEHUE B Ipupojie. PU3NUYecKre 1 XMMUYECKUE CBOMCTBA MAarHus U Kaliblus. Baxkuenme
COCTMHEHUS KaJbIUs (OKCUI, TUIPOKCHU]I, COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHECHHUS.
AmoMmuHMit: onoxxeHue B [leproanyueckoit cucteMe XumMudeckux 3nementos /1. U.
MenaeneeBa; CTpOEHHE aTOMa; Hax0XJAeHue B npupoae. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIa U THUIPOKCH 1A allfoMUHMUSL. JKene30: mosioxeHue B
[Tepuonnueckoit cucreme xumuyeckux 3yemeHToB JI. 1. MenaeneeBa; cTpoeHue aromMa;
HaxoJIeHUE B npupoe. Puznueckre 1 XuMUYECKHe CBOMCTBA kene3a. OKCUIbl, THAPOKCHIBI U
comu xene3a(ll) u xenesza(Ill), ux cocra, cBOICTBa U MOIy4YECHHUE.

XuMHYEeCKHUil IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMu METAJNIOB U CIUJIaBOB, UX
(hU3UYECKMMHU CBOWCTBAMH; U3YUYEHHUE PE3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO
HCIOJIb30BaHNE BUICOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCH/IA KANbIUs U HATPHUS
C BOJIO¥ (BO3MOKHO HCIIOJIb30BAaHHUE BHIEOMATEPUAIIOB); UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIBI;
mporiecca TOPEeHHs JKelie3a B KUCI0poae (BO3MOXKHO MCIIOJIb30BAHNE BUIEOMATEPHAIIOB);

IMPHU3HAKOB MPOTCKAHNA KAQYCCTBEHHBIX peaKum‘/'I Ha MOHBI (MaFHI/ISI, KaJblys, aIlOMHUHUA, TWHKA,
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xene3a(ll) u sxeneza(Ill), mequ(1l)); HaGmr0IeHNE M OMTUCAHKE MTPOLIECCOB OKPAIITBAHUS
IJIJAMEHU MOHAMU HATPHs, KK U KaJablus (BO3MOXHO MCIOJIb30BaHUE BUACOMATEPUATIOB);
uccienoBanre aM(pOTEPHBIX CBONCTB 'MAPOKCHIA ATFOMUHUS U THUJIPOKCU/IA [IMHKA; PEeLICHHE
JKCIEPUMEHTAIIbHBIX 3aa4 10 TeMe «BaxkHelre MeTaibl U UX COCTUHEHUS.

XuMmus 1 okpyxamoumas cpeaa.Hossie MmaTepuainbl 1 TEXHOIOrMU. BemecTsa 1 MaTepualsl B
MMOBCETHEBHOM XKU3HH YeIOBeKa. XUMHUS U 3710pOBbe. be3onacHoe ucnoyiib30BaHue BEIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 05KOT'aX M OTPABJICHUSAX.
OCHOBBI 3K0JIOTHYECKOM IPaMOTHOCTH. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
(npenenpHas qomyctumas koHeHTpanus seuiects — [1/IK). Ponbs xumuu B pemenuun
IKOJIOrHUecKux mpodaem. [IpupoaHbie HCTOYHUKY YTIIEBOAOPOI0B (YTOJIb, TPUPOIHEIH ra3,
He(]Th), MPOAYKTHI UX IMEPEPabOTKH, KX POJIb B OBITY U IPOMBIITUICHHOCTH.

XHMHYECKHUI IKCIIEPUMEHT: U3yueHue 00pa3IioB MaTepHUaIoB (CTEKIIO, CIUIaBbl METAILIOB,

MIOJINMEPHbBIE MaTepUabl).

Me:xknpeamerHbie cBsi3U Peannzanus MEXIIPEIMETHBIX CBA3EH IIPU U3YyUYEHUHN XUMUU B

9 kJacce OCyIIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHIA,
TaK U MOHSTUM, SABISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O
nukia. O0ure ecTeCTBeHHO-HaYYHbIe NOHATHUS: HAy4HbIH (hakT, TUIOTEe3a, 3aKOH, TEOpus,
aHaJM3, CUHTE3, KilacCu(UKaLus, IepUOAUYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIIMPOBAHHE,
M3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHS, MaTepraibl. Ousnka:
MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, paJAMOAKTUBHOCTbD,
MOJIEKYJIa, IEKTPUUECKUIl 3apsi, IPOBOJHUKH, OTYIIPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, ra3, pacTBOP, paCTBOPUMOCTb,
KpUCTAJIJINYECKasl pelI€TKa, CIUIaBbl, PU3NYECKUE BEIIMYMHBI, €AMHUIIBI U3MEPEHUS,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIaHETHI, 3B€31b1, ComHile. buonorus: porocunres, qpixaHue,
o6uocdepa, skocucTEMa, MUHEPAJIbHBIE YJOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI,
nuTaTenbHble BemecTBa. ['eorpadus: armocdepa, rugpocdepa, MUHEpabl, FOPHbIE TOPOJIBI,

IMOJIC3HBIC NCKOITaCMbIC, TOIIJIMBO, BOJHBLIC PECYPCHI

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3y4yeHne XxuMUM B OCHOBHOM IIKOJIE€ HAIPABJIEHO Ha IOCTH)KEHUE 00yUYaroIIMUCS
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YyJIbTaTOB OCBOCHHS y4eOHOTO MpeaAMETa.

JINYHOCTHBIE PEe3VJIbTATHI
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JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS MPOrPaMMBbl OCHOBHOT'O O0IET0 00pa30BaHUs JOCTUTAIOTCS
B X0/i¢ 00yUYCHHsI XMMHUHU B €IMHCTBE yUEOHOM U BOCIIUTATEIbHOM esTenbHOoCTH. OpraHu3aiiiy B
COOTBETCTBUH C TPAJAULUOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMHA U JJyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B O0ILIECTBE IPABUIAMU M HOPMaMH ITOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHUSA, CAMOPA3BUTHUS M COLIMATM3ALINN 00YYarOIUXCS.
JIn4yHOCTHBIE pe3yabTaThl OTPAKAIT C()OPMHPOBAHHOCTb, B TOM YHCJIe B YACTH:
ITaTpnoTnyeckoro BOCNUTaHMUA 1) IEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY,
HUCTOPUYECKOMY M HaAyYHOMY HACJIEIUI0, IOHUMAHUS 3HAYCHUS! XUMUYECKOW HAyKHU B )KU3HU
COBPEMEHHOT0 00IIeCcTBa, CIIOCOOHOCTH BJIaETh JOCTOBEPHON HH(OpPMAIHEi 0 MepeoBhIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX
3HaHUAX 00 yCTpoiicTBe MHpa U 00I1EeCTBa;

I'pazkpaHckoro BoCHUTAHMSA 2) IPEICTABICHUS O COLMAIBHBIX HOPMax U IpaBUiIax
MEXJINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO TTOJIE3HOH, yueOHO-HUCCIIEI0BATENECKOM, TBOPUECKON U APYTUX BUAAX
NesITeIbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOM /I€ATEIbHOCTH MPHU BBIIOJHEHUU
yueOHBIX, I03HABATEIbHBIX 33/]a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN
Y4eOHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO ¥ B3aMMOIIOMOIIU B ITPOIIECCE ATOM
y4eOHO 1esITeTbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHHE U TIOCTYIIKHA CBOUX TOBApHILEH
C MO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUYETOM OCO3HAHMUSI ITOCJIECTBUI MOCTYIIKOB;
IleHHOCTH HAYYHOI0 MO3HAHUS 3) MHUPOBO33PEHUECKUX IIPEJCTABICHUN O BEIIECTBE U
XMMHYECKON PEaKIIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIOLINX OCHOBY JJIsl IOHMMaHUS CYIITHOCTU HAYYHOUW KapTHUHBI MUPA; MIPEICTAaBICHHUHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbL, B3AUMOCBS3SIX YEJIOBEKA C PUPOJTHON CpeIoi,
O POJIM XMMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH; 4) MO3HABATENbHBIX MOTHBOB,
HampaBJICHHBIX HA MOJYYEHNE HOBBIX 3HAHUN IO XUMUH, HEOOXOAUMBIX JUIsl OOBSICHEHUS
Ha0J1t0/1aeMBIX TPOIIECCOB U SBJICHUI; 5) MO3HaBaTENbHON, MHPOPMAIIMOHHON U YUTATEIbCKOM
KyJbTYpPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI C yueOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPaTypOi, JOCTYITHBIMU TEXHUYECKHUMHU CPEACTBAMU HH(DOPMAIIMOHHBIX TEXHOJIOTHH; 6)
HHTepeca K 00yueHHIO U O3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOESKTHON 1 UCCIIEIOBATEILCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJICHHOCTH U YPOBHsI 00y4eHus B JaibHeiem;dopMupoBaHus KyJIbTYPbI 310POBbs 7)
OCO3HAaHUs IEHHOCTH ’KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha
3JI0pOBBIil 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN 1 HENPUSATHUS BPEAHbBIX PUBBIYEK
(ynmotpebiieHus ankoroJisi, HAPKOTUKOB, KypeHUsi), HEOOXOIMMOCTH COOIIOJICHHS PABUIT

0€30MMacHOCTH NP OOpalleHNH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY U peaJIbHOM JKU3HH;
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TpynoBoro BocnuTaHus 8) HHTEpeca K MPAKTUIECKOMY M3YUYCHHIO Mpodeccuii u Tpyaa
Pa3TUYHOTO PO, yBAXKEHUE K TPYIY U pe3yJbTaTaM TPYJOBOU ACSITEILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMHUU, OCO3HAHHOT'O BHIOOPA MHIUBUAYaTbHON
TPAeKTOPUU MPOJIOIKEHUSI 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIIEITHON MPOPeCCHOHATBHON
JESITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHIT; TOTOBHOCTbH aalTUPOBATHCS B
npodeccuoHanbHOM cpesie; IK0IOrnYecKOro BOCHUTAHUA 9) 3KOJIOTHYECKH 11eJIeco00pa3Horo
OTHOIICHHUS K NMPUPOJIC KaK HCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHUMAaHHUS
[IEHHOCTH 3JIOPOBOTO U O€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K
COOCTBEHHOMY (DU3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHUS
MpaBWJI 0€30MacHOr0 MOBEIEHUS IIPpU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYyAIHIX,
YTPOXKAIOUIUX 3I0POBBIO U KHU3HU Jtojiel; 10) crmocOOHOCTH MPUMEHSThH 3HAHUS, TOTy4YaeMble
IIPY U3YYEHUHU XUMUH, JUIS PEIIECHU 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH PUPOIHOMN CPEoH,
MIOBBIIICHUS YPOBHS 3KOJIOTHYECKON KYJIbTYPbI, OCOZHAHUS III00AJIBHOTO XapaKkTepa
9KOJIOTHUECKUX MPOOIIEM U MyTeH UX pelIeHUs MOCPECTBOM METO10B Xumuu; 11)
9KOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOACTBOBATHCS UM B TIO3HABATEIBHOM,

KOMMYHHUKATUBHOMN U COIIMAJIbHOM MPAKTHUKE.

MeTanpeaMeTHble Pe3yJabTAThI

B cocraBe MeTanpeaAMETHBIX pe3yJIbTaTOB BBIIEIAIOT 3HAUUMbIE 1151 POPMUPOBAHUS
MHUPOBO33pEHUs 00LeHaYYHbIE IOHATHS (3aKOH, TEOPHsl, IPUHIIMIL, TUIIOTE3a, PaKT, cUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCTIONb3YIOTCSI B €CTECTBEHHO-HAYUHbIX YU€OHBIX
npeaMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHHMM M3 ATUX MpeIMEeTOB (POPMHUPOBATH MIPECTABICHUE O
LIEJIOCTHOM HayYHOH KapTHHE MUpPa, U YHUBEpcallbHble yueOHbIe AeHCTBH (IT03HABATENIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJISATUBHBIE), KOTOPbIE 00ECIIeUnBaIOT (POPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO YU€OHOM e TEIbHOCTH.
MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI 00pa30BaTeIbHON MIPOTPaMMBbI [0 XUMHUHU OTPAXKAtOT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMU JACUCTBUSAMHU, B TOM 4uciie: ba3oBbiMu
JIOTHYeCKUMHU JieficTBUAMHM 1) yMEHHEM UCIIOIB30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU
OCBOEHUU 3HAHUU: paCKpBIBaTh CMbICII XMMUUYECKUX MOHATUH (BBIIACIATh UX XapaKTepHbIe
MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU MOHATUSMH), UCTIOJB30BATh MOHSITHS JIJIs
00BSICHEHUS OT/AEbHBIX ()AKTOB U SIBJICHUI; BHIOMPATh OCHOBaHMS U KPUTEPUU JIJIS
KJIacCU()UKALMU XUMHUECKUX BEIIECTB U XMMUYECKHX PeaKluil; yCTaHaBIMBATh IPUIMHHO-
CIIEICTBEHHBIE CBS3H MEXAY 00BEKTaMU U3yUEHUs; CTPOUTH JIOTUYECKUE PACCyKICHUS

(MHIyKTUBHBIE, IeTyKTUBHBIE, IO aHAJOTHH); IeaTh BHIBOJIbI U 3aKJIIOUEHUS; 2) YMEHUEM
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MPUMEHSTH B IIPOIecce MO3HAHUS MOHATHA (TIPEAMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, UCIIOIb3yEMbIE B XUMHUH, IPEOOPA30BBIBATH IIUPOKO MIPUMEHSIEMBIC B
XUMHUHU MOJIENIbHBIE NPE/ICTaBICHUS] — XMMHUYECKHH 3HaK (CMMBOJI IEMEHTA), XUMHYECKasl
¢dbopMysa u ypaBHEHHE XUMHUUECKOW peakliuy — MpH pellieHNH yueOHO-1103HaBaTEIbHbIX 3a/1ay;
C y4€TOM ITHX MOJEIBHBIX MPEJCTABICHUN BBIABISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKHA U3Y9aeMBIX OOBEKTOB — XMMHUYECKHUX BE MIECTB M XUMHUYECKUX PEAKLUI; BBISBIATH
o0111e 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHbIE CBA3H U IPOTUBOPEUHS B U3y4aeMbIX
Ipoleccax U sBIEHUAX; Ipeularatb KpUTEPUU JJIs BBIABICHUS ITUX 3aKOHOMEPHOCTEH U
IIPOTHBOPEYHIL; CAMOCTOATEIBHO BHIOMPATh CIOCOO perieHust yaeOHo! 3a1a4un (CpaBHUBATD
HECKOJIbKO BAPHAHTOB PEIICHHS, BEIOMPATh HanOO0Iee MOAXOIAIINNA C YIETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KpuTepuen); bazoBbiMu ncciae10BaTe/ 1bCKUMH J1eHCTBUAMHU3) yMEHUEM
UCIOJIb30BATh MOCTABJICHHBIE BOIIPOCH! B KAUECTBE HHCTPYMEHTA ITO3HAHUS, a TAKXKE B KaUeCTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUN;
4) npuoOpeTeHue ombITa MO ITAHUPOBAHUIO, OPTaHU3AIUHN U IPOBEICHUIO YICHUIECKUX
HKCHEPUMEHTOB: YMEHHE HaOIr01aTh 32 XOJIOM IIPOLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €T0
pe3yabTat, GopMyIMPOBaTh OOOOIEHHS U BBIBOABI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIIBITA,
HCCIICIOBaHMsI, COCTABJIATh OTYET O IpojeIaHHoi pabore; Padoroii ¢ nundopmanueiis)
YMEHHEM BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U
¢dbopM mpencTaBieHus, MOTyYaeMyto 3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JTUTepaTypa
XMMHYECKOI'0 COAep KaHus, CIIpaBOYHbIe T0coOuUs, pecypchl IHTepHeTa); KpUTUUECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMaLHIO; 6) yMEHUEM NTPUMEHSTh
pa3IMYHBIE METO/IBI U 3AIPOCHI IIPH MTOUCKE U 0TOOpE MHPOPMALIUU B COOTBETCTBYOIINX
TAHHBIX, HEOOXOAMMBIX JIJIsl BRIIOJTHEHUsT y4eOHBIX M TTO3HABATENBHBIX 33/1a4 ONPEICIEHHOTO
THUIA; TPUOOPETEHUE ONbITa B 007IaCTH MCII0JIb30BaHMsI HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaJICHUE KYJIb TYpO aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO OpPMY IpeICcTaBICHNs HHPOPMALUK U
WJLTIOCTPUPOBATH PEIIaeMble 3a/1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, IpyTUMU popMaMu
rpaduKu 1 UX KOMOMHAIMAMM; 7) YMEHHUEM UCIOIb30BaTh U aHAIM3UPOBATH B MpoOLIEcce
yueOHOI U ucce10BaTeabCKON AeATEIbHOCTH HH(OPMAIUIO O BIUSHUH TPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOTHON
cpenpl; Y HUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUAMH §) YMEHUEM 33]1aBaTh BOIPOCHI
(B X0€ [uanora /MM JUCKYCCUH) MO CYIIECTBY 00CyXIaeMoil TeMbl, pOpMYIHPOBATH CBOU
MIPEJUIOKEHUS] OTHOCUTEIHHO BBIMOTHEHUS PEIOKEHHOH 3a1a4r; 9) mpruoOpeTeHne onbITa
MIPE3CHTAINH PE3YJIbTaTOB BHITIOJTHEHUSI XUMHUECKOTO IKCIIEPUMEHTA (J1Ta00paTOPHOTO OITBITA,

1abopaTopHOi paboTHI MO UCCIEA0BAHNUIO CBOMCTB BELIECTB, yueOHOTO npoekTa); 10)
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3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMU II03HABATEIBHOM U UCCIIE0BATEIbCKOMN
JeSITeIbHOCTH MIPU PELICHUH BO3SHUKAIONIUX MPo0IeM Ha OCHOBE Y4€Ta OOIINUX HHTEPECOB U
COTJIacOBaHUs MO3UIHH (00CyKIeHUS, 0OOMEH MHEHUSMHU, KMO3TOBBIE IITYPMbD», KOOPAUHALINS
COBMECTHBIX JICHCTBHI, OmpeieNieHne KPUTEPUEB 0 OIICHKE Ka4eCTBA BBIIOJHEHHON pabOThI 1
1p.); YHUBEPCAIbHBIMHU PeryJATUBHBIMHU JeiicTBUAMU 11) yMeHHEM CaMOCTOSITEIHLHO
OIIpEAEIIATh LENIN AESITENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U NPU
HE00XOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENBLHOCTD, BEIOUpaTh Haubomnee 3pPpeKTuBHbIC
CrocoObI perieHus y4eOHbIX U IO3HABaTeNbHBIX 3a7a4, CAMOCTOSITENILHO COCTABIIATH UITU
KOPPEKTUPOBATh IIPEIIOKECHHBIN aJITOPUTM JAEUCTBUH IIPH BBIIIOJIHEHUH 33aJaHUM C YUETOM
MOJTyYCHHS HOBBIX 3HAaHUM 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX U PEAKILIUAX; OLICHUBAThH
COOTBETCTBHE MOIYYSHHOTO Pe3yJbTaTa 3asBICHHOH 11esn; 12) yMeHueM HCIoiIb30BaTh U

AHAJIIM3UPOBATH KOHTCKCTHI, IPCAJIaracMbIC B YCJIOBHUU 38.,HaHPII>’I.

IIpenMeTHbIE pe3YJabTaThl

B cocraBe npeMeTHBIX Pe3yIbTAaTOB [0 OCBOEHUIO 00S3aTEILHOIO COACPIKAHUS, BBIIEIISIIOT:
OCBOEHHbIE 00yUaIOIIMMUCS HAy4HbIE 3HaHUS, YMEHHUS U CIIOCOOBI IeHCTBUH, crienuduuecKue
JUIS IPEIMETHOM 0051acTH « XUMUS», BUJIbI IEATEIbHOCTH 10 MOJIYYEHUIO0 HOBOT'O 3HAHUS, €T0
MHTEpIIpEeTalH, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYaLUX.
[IpenmeTHble pe3ynbTaThl IPEACTABICHBI 110 FoJjaM 00y4eHUs U OTPaKaroT c()OPMHPOBAHHOCTH

y 00y4aromuxcs cJaeAyHuuX YMEHU:

8 KJIACC

1) packpbIBaTh CMbIC] OCHOBHBIX XUMHYECKUX MMOHSATHI: aTOM, MOJICKYJI1a, XUMHYCCKHUIT
3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECH (OJHOPOAHAS U HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJbHASI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBast J0JIsI XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIDHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKas
peaxuus, KaaccupUKaIus peakliuii: peakui COeAMHEHNS, PEaKIINK Pa3I0KEeHUs, peakiuu
3aMelIeHUs], peakliuu oOMeHa, 3K30- U IHI0TEPMUYECKUE PEaKLIUK; TEIIOBOH 3(h(PeKT peakuny;
SJIpO aTOMa, SJIEKTPOHHBIN €10 aToma, aTOMHast OpOUTalb, PaJIyC aTOMa, XUMUYECKas CBSI3b,
MOJIIpHAs ¥ HETOJIIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBA3b, HOH, KATMOH, aHUOH, pacTBOp,
MaccoBas J10Ji BeulecTBa (IPOLeHTHAs KOHIIEHTpAIlsl) B pacTBOPE; 2) WIIOCTPUPOBATH
B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI (CM. M. 1) ¥ MPUMEHSAThH 3TU MOHITHSI IPU
OIMCaHHUHU BEIIECTB U UX MPEBpAIlEHUil; 3) HCMO0JIb30BATh XMMHYECKYI0 CHUMBOJIMKY IS

cocTaBlieHUs (JOPMYJI BEIIECTB M YPaBHEHUIH XMMUYECKUX peaKinii;4) onpeaeasiTh
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BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENICHh OKUCIICHHSI JIEMCHTOB B
OMHAPHBIX COSAMHEHMSIX; TPUHAIC)KHOCTD BEUIECTB K ONPEACTEHHOMY KJIacCy COSAMHEHHI 10
(dbopMyiaM; BUJ XUMUYECKOM CBSI3U (KOBaJIGHTHAs! U HOHHAs) B HEOPTaHUYECKUX COCAMHEHUSIX;
5) packpbiBath cMbica Ilepuoanueckoro 3akona /I. U. MenjesieeBa: 1eMOHCTPHUPOBATh
MMOHMMAHHUE MEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHHUS B
Ileproanueckoii cucTeMe; 3aKOHOB COXPAHEHUS MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJIpo; OMUCHIBATh U XapaKTEpHU30BaTh TaOINYHYIO (popmy
[leproanueckoil CUCTEMbI XUMUYECKUX IEMEHTOB: Pa3JinyaTh MOHSATHUS «TJIaBHAS MOATPYyIIa
(A-rpymma)» u «nobounas noarpymnmna (b-rpymnmna)», massie 1 60JIbIINE TIEPHOABI; COOTHOCUTH
0003HaYeHH, KOTOpbIe uMeroTcs B Tabnuue «Ilepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUUYECKUX 3JIEMEHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIO SJIEKTPOHOB M PACHpE/IeICHHE UX 10 3JIEKTPOHHBIM CIIOSIM);
6) kIaccupUIMPOBATH XUMHUYCCKUE SJICMEHTBI, HCOPIraHUYECKUE BEIIECTBA; XUMHUECKHE
peakiu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEUIECTB, 10 TeIUIoBoMy 3ddekry); 7)
XapaKTepUu30BaTh (ONMUCHIBATH) 00IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KIIACCOB,
MOATBEP:K/1ask OMKMCAHNUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIMii; §) MPOrHO3UPOBATH CBOIMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX MTPEBPAIICHUI B Pa3IMUHbIX
YCIIOBUSAX; 9) BBIMMCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;
MacCOBYIO JIOJIF0 XUMHYECKOT0 AJIeMEHTa M0 (hopMyJie COeIMHEHNS; MACCOBYIO JIOJO BEIIECTBA B
pacTBoOpe; MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUUECKOH peakinu; 10) mpuMeHSTh OCHOBHBIE
OTIEPAIIMK MBICITUTEIHHON JEATEIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 000011IeHHE,
CHCTEMAaTHU3allMIo, KJIacCU(UKALINIO, BBISIBICHHE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H — IS
M3Y4YEHHUS CBOWCTB BEIIECTB M XUMUUECKUX PEAKIINI; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS
— Ha0oIeHne, U3MEPEeHNe, MOJICTUPOBAHKE, YKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH);

11) cienoBaThNpaBWIAM MOJIB30BAHUSI XUMHYECKOM MOCY/I0M U JIAOOPATOPHBIM
000py/10BaHUEM, a TaK)Ke IPaBUIaM OOpAIEHHs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSIMH IO BBITOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO U
coOHMpaHHIo ra3000pa3HbIX BELIECTB (BOJOPOa U KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C
OnpeAeIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA; IIJIAHUPOBATH U TPOBOAUTH
XUMHYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0UEl U KUCIOT C IOMOIIBIO

MH/IUKATOPOB (JIaKMYC, (heHOoIPTaTCHH, METUIIOPAHXK U Jp.).

9 KJIACC 1) pacKpbIBATBCMBICJI OCHOBHBIX XUMUYECKUX NOHITUNA: XUMUUECKUN JIEMEHT,

aTOM, MOJICKYJIa, HOH, KATUOH, aHUOH, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD,
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ANEKTPOOTPHULATEIBLHOCTD, CTEIEHb OKUCIICHNS, XMMUUECKasl PEAKIUs, XUMUYECKasl CBSI3b,
TETUIOBOH 3(PPEeKT peakiuu, MOJb, MOJISIPHBIN 00bEM, PACTBOP; AIEKTPOIHUTHI, HEITEKTPOJIUTHI,
ANEKTPOIUTUYECKAs IUCCOLMALINS, PEAKI[T HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUUECKOe
paBHOBecHe, 00paTHUMbIE 1 HEOOpATUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBsI3b (KOBAJICHTHAsI, MOHHAS, METAIUTMYECKAs ), KPUCTAIITMUECKAs
penéTKa, KOppo3usi METAILIOB, CIUIABBL, CKOPOCTh XMMUYECKOM peaKkiuu, NpeeIbHO T0IyCTUMAas
konnentpanus (I1/IK) Bemectsa; 2) HIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX
MOHATUH (CM. 1. 1) ¥ MPUMEHSTH 3TH MOHATHUS [IPU OMKHCAHUU BEIIECTB U X MpEeBpaIieHuit; 3)
HCNOJIb30BATh XUMUYECKYI0 CHMBOJIMKY JIUTsl COCTaBJIeHUs ()OPMYJI BEIIECTB U YPAaBHEHUI
XUMHUYECKUX PeaKinii; 4) onpeaeasiTb BAICHTHOCTb U CTETIEHb OKUCICHUS XUMHUECKHUX
3JIEMEHTOB B COEIMHEHMSIX PA3JIMYHOI0O COCTaBa; MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIaCCy CO€IMHEHMM 10 (hopMyJiaM; BHJI XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAS,
METaJUINYECKast) B HEOPraHMYECKHX COSAMHEHUX; 3apsil HOHA 110 XUMHUYECKOU (opMmyIie;
XapakTep cpeibl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COCAMHEHUH, TNl KPUCTAIIINYECKOMN
pPELIETKN KOHKPETHOIO BEIIECTBA; 5) pacKpbiBaTh cMbIca [lepuoanyeckoro 3akona /1. U.
MenjesieeBa 1 1IeMOHCTPHPOBATh €ro MOHUMAaHHUe: ONUCHIBATh U XapaKTepU30BaTh
Tabmuunyo Gopmy Ileproanyeckoii CHCTEMBI XUMUYECKUX 3JIE€MEHTOB: PAa3JIN4aTh MOHSITHS
«riaBHas noarpynna (A-rpynma)» u «mnobdouyHast noarpymnmna (b-rpymma)y, mansie u 6obine
MIEPHUOIbI; COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCS B IEPUOANYECKOM TadnuIIe, C
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsif
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CJI0SIM); OOBSACHATH
o01irie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEMHEHUH B IIPEJeNax MallbIX
MIEPHOJIOB U TJIABHBIX MOJATPYII € YYETOM CTPOCHHUS UX aTOMOB; ) KJaccu(puuupoBaTh
XMMHYECKHE AJIEMEHTbI; HEOPraHNYECKHE BEIECTBA; XUMHUYECKHE PEAKIMHU (110 YUCITy U COCTaBY
Y4aCTBYIOUINX B PEAKIUH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY, 10 U3MEHEHHIO CTETIEHEN
OKHCIICHUS] XMMUYECKHUX JIEMEHTOB); 7)
XapaKTepUu30BaTh (OMUCHIBATH) O0IIHE U CIIeU(UISCKUE XUMUYECKUE CBOWCTBA IPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/1ast ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINI; §) COCTABIATH YPABHEHHUS DJIEKTPOIMTHYECKOU
JUCCOLMAIIUU KUCIIOT, IEJIOUEN U COJIeH; MOIHbIE U COKpAIIEHHbIE YPaBHEHHS peaKluii HOHHOTO
oOMeHa; ypaBHEHUS PEeaKLUid, MOATBEPKAAIOIIUX CYIIIECTBOBAHNE T€HETHUECKON CBSA3U MEXKIY
BEILIECTBAMM PA3JIMUHBIX KJIACCOB; 9) paCKpPbBIBATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUi MOCPEACTBOM COCTABJICHHMSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIvii;

10) mporHo3upoBaTh CBONCTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHUS; BO3MOXHOCTH
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IIPOTEKAHNUS XMMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUAX; 11) BBIYMCAATH
OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO  MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOTO
3JieMeHTa 1o (opMyIie COeTMHEHNUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKOW peakiuy; 12) cjieqoBaTh MPaBUJIAM I10JIb30BAHUS XUMHUECKON
MOCY10# 1 1ab0paTOpHBIM 00OPYOBAaHUEM, A TAK)KE TPaBUIIaM OOpAIlEHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIMSIMH IO BBIITOJIHEHHUIO JTA00PAaTOPHBIX XUMHUYECKUX OMBITOB TI0
MOJTYYEHHUIO0 U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTICKUCIOTO Ta3a); 13)
NPOBOIMTH PeaKUMH, OATBEPKIAIOIINE KaueCTBEHHBINH COCTAaB Pa3IMUHbIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM IyTEM XJIOPHU, OpOMU-, HOIUA-, KapOoHaT-, hocdar-, CHIMKat-,
cynb(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS M HOHBI H3YYCHHBIX METAJIIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB; 14) NpMMeHATH OCHOBHbIE
onepanum MbICTUTEIbHOI/IeATEILHOCTH — aHANIU3 U CUHTE3, CpaBHEHHE, 000011IeHue,
CUCTEMATH3AIIHIO, BBISBICHUE PUIHMHHO-CIICJICTBCHHBIX CBSI3E€H — JIJISt U3yUCHUSI CBOWCTB
BEIIECTB M XUMUYCCKHUX PEAKIIH; €CTECTBEHHO-HAYYHbIC METO bl [TO3HAHUS — HA0JII0ICHUE,

H3MepeHue, MOACTUPOBAHNE, SKCIICPUMEHT (PEaJIbHbBIN U MBICIICHHBIH ).
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YUYEBHO-TEMATHYECKHMH ILTAH Ha 2023-2024 yueOHblii roa

8 ki1acc (2 yaca B HejeJ110, BCero - 68 yacon)
Y4eonuk - I'adpueasin O.C., Octpoymos U.T'., Cinagkos C.A. Xumus 8 kiacc,
M., «IlpocBemenuey, 2019.

Ne HaumenoBanue KouunuyectBo B ToM umciie Ha DJIeKTPOHHbIE
TeM 4acoB 10 NpoBe/IeHne uudgpoBbie
nporpamme | Ipakruyecku | Kourposn | o0pa3oBaTenbHbIe
x pador (ITP) HBIX pecypchl
padot
(KP)
Pazjen 1. [lepBoHavanbHble XUMUYecKHe NOHATHA (20 1)

1 |Temal. 5 2 IIporpamma mo
XuMusi — BasKHasi XUMHUH 1715 8 Ki1acca
obJ1acTh cTp.47
€CTeCTBO3HAHUS U http://him.1september
NMPAKTHYEeCKOMH .ru Eqnnas
JeATeJIbHOCTH kosekius [OP:
yesioBeka (5 4) [Ipenmernas

KOJUIEKITUS « XUMUS»

2 | Tema 2. 15 1
BemecrBa u
XUMHYeCKHe

peakuuu(15 1)

Pa3nen 2. BaxkHeiine npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB

(33 9)

3 | Tema 3. 5 1 http://him.1september
Bo3nyx. Kucaopoa. .ru Enunas
ITousitue 00 komuteknus [OP:
okcuaax (5 v) [Ipenmernas

4 | Tema 4. 5 1 KOJIJISKITUS « X MU
Boaopon. [MonsiTue http://school-

0 KHCJIOTAX M COISIX collection.edu.ru/colle
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(CRY)

Tema S.
KoanuecrBennbie
OTHOLIEHHS B
xumui (5 4)

Tema 6.

Bonaa. PacTBopbl.
IMonsiTHe 00
OCHOBaHHUAX (7 4)

Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHu4ecKuX
coequHenuii(11 4)

11

ction/chemistry

EcTecTBenHno-
Hay4HbIC
AKCIICPUMEHTHI:
xumus. Koekims
Poccuiickoro
0011e00pa30BaTEIHLHO
ro rnopTraja

Paznen 3. Ilepuoauyeckuii 3axoH u Ilepuoauyeckas cucrema
xummn4yeckunx 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsi3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

(154)

8 | Tema 8. 7 http://him.1september
IMepuoguyeckuii .ru Eqnnas
3aKOH U kosutekuus L{OP:
Ilepuonnueckasn IIpenqmerHas
cucreMa KOJUIEKIUS «XUMUS»
XHMHYECKHX www.periodictable.ru
3JIeMEHTOB COopHuk crateil o
JI. . MeneneeBa. XUMHYECKUX
CtpoeHue aToma JJIEeMEHTAaX,

(7 9) WJLTIOCTPUPOBAHHBIN

9 | Tema). 8 IKCIEPUMEHTOM
XumMuveckas
CBSI3b.

OxkucauTeIbHO-
BOCCTAHOBHUTEJIbHbI
e peakuuu (8 1)

Hroro 68

YUYEBHO-TEMATUYECKHWH IJIAH Ha 2023-2024 y4yeOHblii roj

9 ki1acc (2 yaca B HejeJIl0, Bcero - 68 yacon)
Yueonuk - I'adpuensin O.C., Ocrpoymos U.T'., Ciaagkos C.A. Xumus 8 kiacc,

M., «IlpocBemenuney, 2019.

Ne HaumenoBaHue Tem Koan B TOoM umciie Ha DJIeKTPOHHbIE
n/n 4eCcTB npoBeJeHue uudgposbie
0 IpakTuye | KoHTpoOBH o0pa3oBaTeJb
4yacos CKHe bIX Hble pecypchl
1no padoThI pador (KP)
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nporp {I1P)
amme
Pa3nen 1. BemecTBo U xumnueckue peaxkuuu (19 u)

1 IHoBTOpeHuen yriaydaeHne 3HAHUI 6 1 IIporpamma

OCHOBHBIX pa3jesioB Kypca 8 kiacca o Xumum s 8
(6 v) KJjiacca crp.47

2 | Tema 1.0cHOBHBIE 3aKOHOMEPHOCTH 4 ht'Et[)J.//hlm.lsepte
XHUMHYECKHUX peakumii (4 1) mbet.Iu EHHHM.

komuteknus L1OP:

3 | Tema 2. Dj1eKTpOIUTHYECKAS 9 1 1 I
aucconuanus. XuMnyecKue peAMeTHal

KOJUIEKIUS
peakuuu B pactBopax (9 4) X UMUsD
Paznen 2 Hemera/uibl u ux coequnenus (25 yacoB)

4 | Tema 3. 4 1
OO01Iasi XapaKTepUCTHKA http://him.1septe
XUMUYecKknX 3j1eMeHTOB VIIA- mber.ru Enunas
rpynnbl. I'anorensl (44) koyuekius [OP:

S5 | Tema 4. 5 [IpenmeTnas
OO0mas xapakTepucTUKA KOJIJICKITUS
XHUMHYECKHX 31eMeHTOB VI A- «XUMUSI»
rpynnbl. Cepa u eé coeTUHEeHUS. http://school-
(59 collection.edu.ru/

6 | TemaS5. 7 1 collection/chemis
OO0uas xapakTepucTUKA try EcrecTBeHHO-
XHMHYECKHX 3JIeMeHTOB VA- Hay4HbIE
rpynmsl. A3or, ocgop u ux JKCIIEPUMEHTBHI:
coeqnHenus . (7 1) XAMUSL.

7 | Tema 6. 9 2 1 Komekmus
OO0mas xapakTepucTuKa Poccuiickoro
XHMHYeCKHX djieMeHToB IVA- o01eobpaszoBare
rpynnbl. Yrjiepoa u KpeMHHH H UX JILHOTO ITopTaia
coenqunenns. (9 1)

Pasnen 3. Merajiibl u ux coeqnHeHus (21 )

8 | Tema 7. 4
OO61ue cBolicTBA MeTAJLIOB. (4 1) http://him.1septe

9 | Tema 8. 17 2 1 mber.ru Enunas
BakHeiinmue MeTa/LIbI M UX kosmekius [OP:
coequnenus. (17 ) [IpenmeTHas

KOJUTCKITUS
«XHUMUSI»
Paznen 4. Xumus u oxkpy:xaomas cpeaa (3 4)
10 | Tema 9. BemecTBa U MaTepuajbl B 3
JKU3HU YestoBeka. (3 4) http://him.1septe
mber.ru Enunas
komuteknus [OP:
IIpenmernas
KOJIJICKITHSI
«XHUMUSI»
Hroro 68 7 4
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 gacoB 1o 2 4aca B HEAEIIO,

. 8 ki1accBcero 68 yacos

Tema

OcHoOBHOE COACPIKAHUC

Buapl nestenbHOCTH yYalmXxcs

Pasnen 1. Ilepsonauan

bHble xumuueckue nonwamus (20 1)

Tema 1. Xumus —
BakHasl 00J1aCTh
€CTeCTBO3HAHUA U
NMPaKTHYEeCKOMH
IeATEeJIbHOCTH
yejaoBeka(s 4)

[Ipenmer xumuu. Ponp xumuu B
KU3HH Y€JIOBEKa. XUMHUS B CUCTEME
HayK. MeTo/ibl MO3HAHUS B XUMHH.
Tena u BemectBa. Pusnueckue
CBOMCTBA BEILIECTB. ArperaTHoe
COCTOsIHME BelecTB. UncTbie
BeuiecTBa U cMecu. CriocoObl
pazaenenus cMeceil. PU3n4YecKue u
xumudeckue spienus. [Ipusnaku u
YCJIOBHS IPOTEKAHUSI XUMHUYECKUX
peakuuii. 3HaKOMCTBO € MpaBUIIaMU
0€301acCHOCTH M MPpUEMaMH pabOThI
B XMMHYECKOH JIabopaTopHuHu.
JemoncTpanuu 1. Jlaboparopaoe
obopyaoBanue. 2. Pa3nuunblie BUJIBI
XUMHUYECKON TOoCyIbl. 3. O0pa3isl
BemecTB. 4. CriocoObl pa3aeneHus
cMmeceit (punbTpoBaHue,
BBINIAPUBAHUE, TUCTUILIALINSA,
xpomarorpadusi). JlabopaTropusie u
MpaKTU4eCKHe paboThl
JlabopaTopHsble onbITel: Oncanue
(u3MYECKUX CBOWCTB BELIECTB.
Paznenenne cmecu ¢ moMonibIo
Marauta. [IpakTuyeckue padoThi:
Ne 1. [TpaBuna paGoTsl B
nabopatopuu U IPUEMBI
oOpaiiieHus ¢ 1a60paTOpHBIM
obopynoBanueM. IlpakTuyeckas
padora Ne 2. Pazniencnue

cMeceil. AHan3 OYBHI.

* PacKkpbIBaTh CMBICI U3y4aeMbIX
MOHATHH. *PacKkpbIBaTh poJib
XMMHUU B IPUPOJIE U KU3HU
4eJIoBeKa, €€ CBA3b C APYTUMHU
Haykamu™® PaznuuaTh yMcThle
BEILIECTBA U CMECH; OJTHOPOIHBIE
Y HEOJJHOPOJIHbIE CMECH.*
Paznnuars Qusnueckue u
XUMHUYECKHE SBJICHUSA. *
OnpenensiTb NpU3HAKU
XMMHUYECKHUX peaKklUil U yClIoBus
ux nporekanus.* CiuenoBarb
IpaBUiIaM MOJIb30BaHUS
XUMHYECKOH MTOCYZ0U U
1a00paTOPHBIM 000PYIOBAaHUEM,
a TaKKe MpaBuiiaM oOpalleHus ¢
XUMHAYECKHMH BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIHS- MH
IO BBITIOJTHEHUIO TIPAKTHYECKUX
pabot.* [TnanupoBats u
IPOBOJIUTH XMMUYECKHUIA
HKCHEPUMEHT O U3YUYEHUIO U
OTHCaHMIO (PU3NYECKHX CBOMCTB
BEIIIECTB, CIIOCOOOB pa3/eIeHuUs
cMecel BEIEeCTB.

* Ucnonb3oBath pu
BBITIOJTHEHUH YYCOHBIX 3aJJaHUN U
B TIPOLIECCE UCCIIE0BATENIbCKOM
JeSITeIbHOCTH Hay4YHO-
MOMYJIAPHYIO JIUTEPATYPY
XMUMHUYECKOTO COIep)KaHus,
CIpaBOYHBIE MAaTEPHAIHI,
pecypcbl HTEpHEeTa.
*BricTpanBaTh pa3BEPHYTHIE
MUCHMEHHBIC U YCTHBIE OTBETHI C
oropoii Ha nH(OpPMAIHIO U3
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yueOHHKa U CIIPaBOYHBIX
MaTepUajIoB, FPaMOTHO
HCIIOJIb30BaTh U3Y4YEHHBIN
MOHATUIHBIN amapar Kypca
XUMHHU.

Tema 2.BemmecrBa n
XHMHUYECKHe
peakuun(15 u)

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE
3JI€MEHTBI. 3HAKH (CUMBOJIBI)
XUMHYECKUX 371eMeHTOB. [IpocThie
U CJIOKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.
Xumuueckas hopmyia.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHAS
aToMHas Macca. OTHOCHTENbHAs
MoJIeKyJIsipHas Macca. MaccoBast
JIOJIS1 XUMUYECKOTO JIEMEHTA B
coequHeHnH. Pu3nyecKue u
XUMUYECKUE ABJICHUS. XUMUYECKas
peakuus. [Ipusnaku u ycinoBus
MPOTEKAHUS XUMUYECKUX PEAKIIUMN.
XuMHu4eckue ypaBHeHU. TUnel
XUMHYECKHUX peakiuii (coeau
HEHUSs, pa3NIoKEHUs, 3aMEIICHNUS,
oOMeHa). 3aKOH COXpaHEHHS MacChl
Beects. M. B. JIomoHOCOB —
Y4EHBIM-IHIUKIIONEIUCT.
JemoncTpanuuundusnueckue
SIBJICHUS (pacTUpaHue caxapa B
CTYTIKE, KUTICHUE W KOHICHCAIIHS
BOJBI U T. 1.). XUMHYECKHE
sBIIeHUs (TOpeHUe
CBEYH,PA3JI0KEHUE caxapa,
B3aUMO/ICHICTBUE CEPHOU KUCIIOTHI C
XJIOPUAOM Oapusi, pa3ioKeHne
ruapokcuaa meau(Il), B3aumo-
JIEWCTBUE KEJE3a C CEPOH,
B3aMMOJECHCTBHE JKeJle3a C
pactBopom conii Meau(Il)). Omsi,
WJUTIOCTPUPYIOIINNA 3aKOH
COXpaHEHUs
Maccel.JIabopaTopHble
NpaKTHYecKue padoThl

* IIpuMEHSATh €CTECTBEHHO-
Hay4HbI€ METO/bI I03HAHUS (B
TOM 4HcJIe HAaOJI0eHHUE,
MOJIEJIMPOBAHHE, YIKCIIEPUMEHT)
Y OCHOBHBIE OTI€paluu
MBICITMTEIBHOMN ESTETbHOCTH
(cpaBHeHUe, KiIaccU(UKAIIHS)
JUISL U3yYEHUsI BELIECTB U
XMUMHUYECKHX peaKiuil.
*PacKkpbIBaTh CMBICI H3Y4aEeMBbIX
HOHATHUH 1 3aKOHOB U IPUMEHSATh
9TH MOHATHUS IPU OIUCAHUU
CBOWCTB BEILIECTB U UX
npeBpaiieHuii. *Paznuuate
¢busnvecKne 1 XUMHIECKHE
SIBIICHHSI, OOBSICHATD MX
CYUIHOCTH C TOUKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO yUSHMSI
*OnpeaensaTs NpU3HAKU
XMUMHUYECKHUX peaKkluil, ycaoBus
ux npotekanus. * OOBSACHITD
CYILIHOCTh (PU3HUECKUX U
XAMHAYECKHX SIBICHUH C TOYKH
3pEHHsI AaTOMHO-MOJIEKYJISIPHOTO
yuenus. *Knaccudunnposarb
XMMHUYECKHE PeaKkLUu (110 YUCTy
U COCTaBYy pearupyromux u
00pa3yronIMXCcs BEIIECTB).
*CocTaBisaTh (popMyJIbl
OMHAPHBIX BEIIECTB T10
BaJCHTHOCTH H OTIPENIENATh
BAJIGHTHOCTH IO (hopMyIam
BemiecTs. * PaccraBiars
K03((HULIHEHTHI B ypaBHEHUAX
XMMHUYECKHX peaKiuii.*
CrnenoBath paBuiIaM
MOJIb30BaHUs XMMUYECKOMH
MOCY101 U 1ab0paTOPHBIM
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JlabopaTopHblie onbIThI: [IprMepsl
¢bu3nUecKux sSBICHUM (T1aBICHUE
BOCKa, TastHUE Jbaa). [Ipumepsl
XMMHYECKUX SIBJICHUN
(mpokanuBaHHE MeIHON
IIPOBOJIOKH, B3aUMOJCHCTBHE Mea
C KUCTIOTOM). MoJiesin aTOMOB U
MOJEKYJ. Botuucnenus—
OTHOCHUTEIILHON MOJIEKYJIIPHOMN
Macchl BELIECTB; — MAacCOBOH J10JI1
XMMHUYECKOI'0 3JIEMEHTA I10
bopmyIe coeqMHEeHus

KonTtpoabsnas padora Nel no teme
«IlepBoHauanbHbIE XUMUYECKUE
TIOHATHUS

000pyI0BaHUEM, A TAKKE
paBUIaM OOpaIeHHs ¢
BEILIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSMH I10 BHIITOJHEHUIO
1a00PaTOPHBIX XUMUYECKUX
ombITOB. * Vcnonap30BaTh mpu
BBINIOJTHEHUH YYEOHBIX 3a/IlaHUN U
B IIPOLIECCE HCCIIEA0BATENbCKOM
JeATEIILHOCTH.

*Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
coJepKaHus, CIIpa BOYHBIE
Marepuaisl, pecypcel HTepHEeTA.
*BbIcTpanBaTh pa3BEPHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UH(OPMALIHIO U3
y4eOHUKa U CIPABOYHBIX
MaTepHaJIoB, IPAMOTHO
UCIIOJIB30BaTh N3YYEHHBIN
MOHATHIHBIN anmapar Kypca
XUMUHU

Pazgen 2. Baxkneiimue

NMpeacTABUTEIH Heoprannyeckux Bemects (33 1)

Tema 3. Bo3ayx.
Kucnopon. IlonsiTue
00 oxcuaax (5 4)

Bo3agyx — cMmech ra3zos. Cocras
Bo3ayxa. Kucnopog — anemeHr u
npoctoe Beie- cTBo. O30H —
AIJIOTPOTIHA MOAU(UKA- LIUS
kucinopona. Haxoxienue kuciopo-
JaB TIpUpojie, GU3nIecKue

U XUMHUYECKHE CBOMCTBA (peakuu
OKHCJIEHNUS, TOPEHHE). Y CIIOBUS
BO3HUKHOBEHUS U MPEKPAIIECHUS
ropenus. [Tonsitue o6 okcnaax.
CriocoObl osryueHust KUCIOpoaa B
1a00paTOPUM U MMPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa.
Kpyrosopot kuciaopona B npupoze.
TennoBoii 3¢ ekt xummueckoi
peaKIiu, OHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ 3HAO0TEPMHUYECKHUX

*PacKpbIBaTh CMBICI U3Y4aeMBbIX
HOHATHH U IPUMEHSTH 3TU
TIOHATHS TIPU ONHCAHUHU CBOMCTB
BELIECTB U UX MpEeBpalleHui. *
XapakTepu30oBaTh (ONUCHIBATD)
COCTaB BO3/yXa, PU3NYECKUE U
XM MUYECKHE CBOHCTBA
KHCJIOPO/1a, CIIOCOOBI €T
HOJy4YeHHUs], IPUMEHEHUE U
3Ha4YeHUE B MPUPOJIE U KUZHU
yenoBeka.* CpaBHUBATh PeaKklUU
TOPEHUS ¥ MEIJIEHHOTO
okucnenud. * Codupars
TPUOOPHI IS TTOTyIECHUS
KHUCJIOPO/ia (BEITECHEHUEM BOJIBI
u Bo3ayxa). *Pacno3HaBarb
OTIBITHBIM ITyTEM KHUCIIOPOJI.
*Hcnonb30BaTh XMMUYECKYIO
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peakusx. TomnuBo (He(Th, yroyib
U METaH). 3arps3HEHUE BO3/1yXa,
CIOCOOBI €ro MPeI0TBPAILCHHS.
Ycunenue napHuKoBoro 3¢ dexra,
paspylieHrue 030HOBOTO CJIOSI.
JdemoncTpaunu B3anmosenicTBue
dbocdopa, cepsl u xKenesa ¢
KHCJIOPOJIOM (BO3MOXHO
HCII0JIb30BaHUE BUEOOIBITOB).
Ornpenenenue copepKaHus
KHUCJIOpoJia B Bo3ayxe. ONbITHI,
JEMOHCTPUPYIOIINE YCIOBUS
BO3HHUKHOBEHHUS U MPEKPAIICHUS
ropenusi. JlaboparopHbie u
NnpakTH4YecKue padoTbl
JlabGopaTopHbIii ONIBIT:
O3zHakoMJyeHHe ¢ oOpa3LuamMu
okcunoB. [IpakTnueckasi padora:
Ne 3. [Tonyyenue u cobupanue
KHCJIOPO- 112, U3yYEHHUE €ro
CBOMCTB.

Buiuucnenus — MonexkynspHou
Macchl KUCJIOpOJa U 030Ha Ha
OCHOBAHUHU aTOMHOI Macchl
XMMHUYECKOI0 3JIEMEHTa

CHUMBOJIUKY AJIs1 COCTaBJICHUS
(dbopmyn BelecTs,
MOJIEKYJISIPHBIX YPaBHEHUU
XMMHMYECKHUX PEAKIHUN C
y4acTHEM KUCIIOPOAA.
*OOBSICHATH CYIIHOCTh
9KOJIOTUYECKUX MTPOo0IIeM,
CBSI3aHHBIX C 3arpsSA3HEHUEM
BO3/yXa.

*CnenoBarhb NpaBuiIam
6e3omacHoil paboTHI B
1abopaToOpUX IpU UCII0JIb30Ba-
HUY XUMUYECKOU MOCYBI U
000pyI0BaHUs, a TAKXKe
npaBuiIaM oOpalIeHus ¢
TOPIOYMMHU BELIECTBAMU B OBITY.
* [InaHupoBaTh ¥ OCYLIECTBIISTh
Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOII0AE€HUS, A€JIaTh BEIBOIBI 10
pe3yJibTaTaM 3KCIIEPUMEHTA.
*¥Y4acTBOBaTh B COBMECTHOM
paboTe B rpymre.
*Ucnonb3oBarh npu
BBITTOJIHEHUH yUEOHBIX 3a/IaHUI U
B IIPOLIECCE UCCIIE0BATEIbCKON
NeSITeIbHOCTUHAYYHO-
MOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COJEP/KAHUS,
CIIPaBOYHBIE MaTEPUAIIBI,
pecypcsl HTEpHETA.
*BricTpauBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3
y4eOHHUKa U CIPaBOYHbIX
MaTepuasoB, FPaMOTHO
MCIIOJIb30BaTh U3yUYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHH

Tema 4.Bogopon.
ITonsiTHE 0 KHCJOTAX
U coJisixX (5 4)

Bopopon — 31eMeHT 1 IpocToe
BenecTBo. Haxoxnenue B npupoe,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBa (Ha MpUMepe

*PaCKpBIBaTB CMBICJT U3y4YaCMbIX
MOHATUN U MIPUMCHSATH 3THU
TIOHATUA TPHU OIIMCAaHUN CBOICTB
BCIICCTB U UX
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B3aUMOJICHCTBUS C HEMETAJUIAMH U
OKCHJIaMU METAJJIOB), IPUMEHEHHUE,
crocoOb! monyueHus. [lousTue o
KHCIIOTax U coyisix.JleMmoHcTpaunu
[Tonyuenue, cobupanue u
pacrno3HaBaHue Bojopojia. ['openue
BoJlopoia. B3aumopeiicteue
BojopoAa ¢ okcuaoM meau(1l).
JlaGopaTopHble U PAKTHYECKHUE
pa6oTsl JIaGopaTopHbIii ONBIT:
B3aumopeiicTBue KUCIOT ¢
Metaiuiamu. IlpakTuueckast
paodora: Ne 4. [lonnyuenue u
coOupaHue BOAOPOJa, U3yUYEHHUE €T
CBOWCTB.

Buvtuucnenus — MOJ'ICKy.]'IHpHOﬁ
MacCChl B€CIIECTBA HA OCHOBAHUH
aTOMHOM MacChl XMMHYECKUX
9JICMCHTOB

IIpeBpaLCHUH. * X apaKTepru30BaTh
(onuchIBaTh) (pU3HYECKHE U
XMMHYECKHE CBOMCTBA BOAOPO/A,
CIOCOOBI €ro MOTy4YeHHUs,
npumeHenue. *Cobuparb mpudop
JUISL TIOJIy4E€HUS BOAOPO/Ia.
*Mcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUS
(dhopMyI1 BEeleCTs.,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHU
YECKHUX PEAKLUN C y4aCTUEM
Bojopoaa.*CnenoBarh mpaBuiiaM
0e30macHoOi paboTHI B
naboparopuu mpu
UCIOJIb30BAaHUU XUMUYECKOM
nocyzAbl ¥ 000pyI0BaHUS, a
TaK)Ke MpaBUIaM 0OpaleHUs C
TOPIOYMMHU BEILIECTBAMU B OBITY.
* [InaHupoBaTh U OCYLIECTBIISTh
Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaAOIIO/ICHUS, JIe1aTh BHIBOJIBI 110
pe3ylbTaTaM 3KCIepUMEHTA.
*YyacTBOBaTh B COBMECTHOM
pabore B rpymre

Tema 5.
KoaundecTBeHHbIE
OTHOILIEHUSI B XUMHH
(59)

KonnyectBo Beniectsa. Moub.
MounsipHast Mmacca. 3akOoH ABOTajpo.
Mounsipabiii 00BEM razoB. Pacuérsl
M0 XHMHUYECKHM yPaBHEHHSM.
JdemoncTpanusa OOpa3iisl BEIIeCTB
KOJINYECTBOM | MOJIb.

Botuucnenus — o6néma,
KOJIMUECTBA BEILIECTBA I'a3a 10 €ro
M3BECTHOMY KOJMYECTBY BEIIECTBA
Wi 00bEMY;— 00BEMOB ra3oB 110
YpaBHEHHUIO PEaKIIMu Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
rasoB

KonTtpoabsnas pa6ora Ne2 o rem:
«BaxHenume mpeacTaBUTENN
HEOPTraHUYECKHUX BEIIECTB.
Kucnopona, Bonopon, Bo3zoyx»

*PackpbIBaTh CMBICT U3y4YaeMbIX
MOHATHA U IPUMEHSTB ITH
MOHSATHSL, @ TAKXKE U3yYEHHbIE
3aKOHBI M TEOPUH IS PEILICHUs
pacdETHBIX 3a7a4.

*BpIuucnaTe MOJISIPHYIO Maccy
BELIECTB; KOJUYECTBO BEIIECTBA,
00BEM Ta3a, Maccy BEIECTBa;
*IIpoBoaANTE pacuéThl O
YPaBHEHHSIM XUMHUYECKHX
peakIuii: Koanm4ecTra, 00bEma,
Macchl BEUIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
peareHToB WK MPOAYKTOB
peakiuu. *BricTpauBaTh
pa3BEpPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
nHpopmanuo U3 ydeOHUKa U
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CIIPAaBOYHBIX MATEPUAJIOB,
IPAMOTHO UCIIOJIb30BATh
W3YYEHHBIN OHATUMHBIA
anmnapar Kypca XUMHH

Tema 6.Bona.
PactBopsbl. [lonsiTue
00 ocHOBaHHSAX (7 1)

DU3NYECKUE CBOMCTBA BOBI.
AHanu3 U CUHTE3 — METO/IbI
W3Y4YEHHUS COCTaBa BOJBI.
XHUMHYECKUE CBOMCTBA BOJBI
(peakuuu ¢ MeTaIIaMH, OKCUAAMHU
MeTaJIoB U HemeTauioB). CocraB
ocHoBanuii. [louarue 00 uHIU-
karopax. Bosa kak pacTBOpHUTEIb.
PactBopsl. PacTBOprMOCTE BelecTs
B BoJie. HachllieHHbIe 1
HEHACBIIIEHHBIE PACTBOPBI.
MaccoBas 0114 BelllecTBa B
pactBope. Ponb pacTBOpoB B
MPUPOJIE U B KU3HU YEIIOBEKA.
KpyroBopot BojibI B ipupoe.
3arpsi3sHEHUE TPUPOIHBIX BOJI.
OxpaHa 1 0YUCTKA MIPUPOTHBIX BOJI.
JeMoHCTpanumM DJIEKTPOJINU3 BOJIBI;
CUHTE3 BO/JIbl; B3aUMO/IEUCTBUE
Bozbl ¢ Metauiamu (Na, Ca)
(BO3MOYKHO HCITIOJIb30BaHUE
BUJIcoMaTepranoB). PactBopenue
BEIIECTB C PA3JIMYHON
pactBopumocThio. MccnenoBanue
pacTBOPOB KUCJIOT U LIETOYEH C
MTOMOIIIBIO UHIUKATOPOB.
JlabopaTopHbIe H IPAKTHYECKHE
pa6orsl IlpakTHyeckas padora:
Ne §. [IpuroroBneHue pacTBOPOB C
ONpeAcIEHHON MacCOBOM 10er
PacTBOPEHHOTO BEIIECTBA.

Bviuucnenus — ¢ uConb30BaHUEM
MIOHATHSI «MaccoBasl 0JIs BELIECTBA
B PAacTBOpE»

*PackpbIBaTh CMBICT H3y4YaeMbIX
HNOHSITUN U IPUMEHSATH 3TU
MOHSITUS [IPU ONMUCAHUH CBOMCTB
BEIIECTB U UX
npeBpaiieHuii. * Xapakrepru3oBaTh
¢busnvecKkne 1 XUMHYECKHE
CBOMCTBA BOJBI, €€ POJIb KAK
pacTBOpUTEIISE B IPUPOIAHBIX
npoieccax. *CocTaBisiTh
YpaBHEHUS XMMHYECKHUX PEaKIIHii
C y4acTHEM BOJIbI.

*OO0BACHATH CYUTHOCTh
9KOJIOTHYECKUX MPobIIeMm,
CBSI3aHHBIX C 3arpSI3HEHHEM
MPUPOJIHBIX BOJI, CIIOCOOBI
OYMCTKH BOJBI OT PHUMECEH,
MepHI [0 OXpaHe BOJ OT
3arps3HEHUSI.

* [InmaHupoBaTh M OCYIIECTBISTh
Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIr0/1eHUs, JIeJ1aTh BBIBOJIBI IO
pe3yibTaTaM dKCIIEPHUMEHTA.
*CnenoBarh NnpaBuiIam
0e30macHoil paboThI B
nabopaTtopuu mpu
UCTIOJIb30BAaHUM XUMUYECKOMH
HOCY /1Bl U 000PYAOBaHUSL.
*IIpoBOANUTE BBIYMCICHUS C
NPUMEHEHHUEM TOHATHS
«MaccoBasi JI0JIS BEIIECTBA B
pacTBope».

*Mcnonb3oBaTh Npu
BBITIOJTHEHUH YYCOHBIX 3aJJaHuN U
B TIpOIIeCCe MCCIIEeI0BATEIhCKON
JesITeIbHOCTH Hay4YHO-
MOMYJIAPHYIO JINTEPATYPY
XMUMHUYECKOTO COIep)KaHus,
CIpaBOYHBIE MATEPUAIIHI,
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pecypcel aTepHera

*BricTpanBaTh pa3BEPHYTHIE
MUCHMEHHBIEC U YCTHBIE OTBETHI C
OTopoii Ha nH(OpMAIHIO U3
y4eOHUKa U CTIPAaBOYHBIX
MaTepUajoB, IPaMOTHO
UCIIOJIB30- BaTh U3YYCHHBII
MOHATUIHBIN amapar Kypca
XUMHH

Tema 7. OcHOBHBIE
KJIACCBI
HEOpraHu4YecKuX
coequHenuii (11 1)

Knaccudukanus HeopraHmgeckux
coequHeHn. OKCHUIBI: COCTAaB,
Kiaccuukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(OTEpHEIE,
HecoJieo0pa3yolue),
HOMEHKJIaTypa (MeXIyHapoaHas U
TpuBHanbHad). [loayuenue u
XUMHYECKHE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHIOB.
OcHoBaHuUs: COCTaB,
kiaccuduKkalys, HOMEHKIATypa
(MexxayHapoHasi ¥ TpUBUAJIbHAS),
(busznyecKkrue 1 XUMUYECKUE
CBOWCTBA, CIOCOOBI MOTyYESHHS.
Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa, pusnyeckue u
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
nosydeHus. P aktuBHOCTH
metaioB. Comnu (cpenHue):
HOMEHKJIATypa, CIIOCOObI
MOJTy4eHUs1, B3aUMOJEHCcTBHE coeit
C MeTaJulaMH, KUCIOTaMH,
IEI0YaMH U COJISIMH.
I'eneTnyeckas CBA3b MEKIY
KJIaCCaMH HEOPTaHHUYECKUX
coenunenuil. JlemoncTpanuu
OO0pa3ibl HeOPraHUYECKUX BEUIECTB
Pa3IMYHBIX KIIACCOB.
B3aumopeicTeue pactBopa CEpHOM
KuCI0ThI ¢ okcuaom meau(Il).
Peakuus HelTpanuzanuu.
BriTecHenue oqHOro Merajnia

*KnaccuduuupoBath u3ydaembie
BEIIECTBA 10 COCTaBY U
cBoiictBaM. 6 CoCcTaBIATh
(hopMyIIBI OKCHJIOB, KUCIIOT,
OCHOBAHHUH, COJIEH M Ha3bIBaTh UX
110 MEXKJIYHApPOIHOM HOMEHKJIa-
Type.

*1IporHo3upoBarth CBOICTBa
BEILIECTB HA OCHOBE OOIIUX
XMMHYECKHUX CBOMCTB M3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.
*CocCTaBsATh MOJIEKYJISIPHBIE
ypaBHE- HHS peaKLui,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA U CLIOCOOBI OTYUYEHUS
BEILIECTB U3yUYECHHBIX
KJIACCOB/TPYIII, a TaK¥Ke
MOATBEPKIAIOIINX
TE€HETUYECKYIO B3aUMOCBSA3b
MEXIY HUMH.

* IIpon3BOANUTH BBIYUCIICHHUS IO
YPaBHEHHUSIM XUMHUYECKHX
peakuuit. *ITnanupoBars u
OCYIIECTBIISITh HA MPAKTHUKE
XUMHYECKHUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHHUS, JIEIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
skcniepumenTa. *CrenoBaTh
npaBuiaM 6e30macHoi paboThl B
nabopaTtopuu npu
HCII0JIb30BAaHUU XUMHUYECKOM
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JIPYTUM U3 pacTBOpPa COJH.
JlabopaTopHble H IPAKTHYECKHE
padoTtbl JIaGopaTopHbIe ONBITHI:
B3aunMomelicTBuEe KUCIIOT ¢
Metaiiamu. [lonydyenue
HEPAaCTBOPUMBIX OCHOBAHMIA.
B3aumopeiicTBre HEpaCTBOPUMBIX
OCHOBaHMH C KHCIIOTAMH.
Paznoxenue ruapokcua meau(Il)
nipu HarpeBanuu.llpakTnueckas
pa6ora: Ne 6. Penienue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI».
Buviuucnenus — 1o ypaBHEHUSIM
XUMHYECKHUX PeaKIIHii

KountpoabHnas padora Ne3 no teme
«OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUI)

MOCYBI U 000PYIOBAHUSI.

* Ucnonp30Bath pu
BBITTOJIHEHUH YUYEOHBIX 3aJaHul U
B [IPOLIECCE UCCIIE0BATEIbCKON
JeATEIbHOCTH HAyYHO-
NONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COJICpKAHNUS,
CIIPaBOYHbBIE MaTEpUAIIbI,
pecypcbl uTepHerTa.
*BricTpanBaTh pa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha UH(GOpPMALIHIO U3
y4eOHHUKa U CIPAaBOYHBIX
MaTepHaJIOB, IPAMOTHO
UCII0JIb30BaTh N3YUYEHHBIN
NOHATUMHBIN anmnapar Kypca
XUMUHU

Paznen 3. llepuoguueckuii 3axon u [lepuoaudeckas cucremMa xumuyeckux jiemenToB /1. U.

Menaeneena. CTpOCHI/Ie aToMOB. XMMHYeCcKaa CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE

peakuuu (15 4)

Tema 8.
Iepuoguyeckuii
3aKO0H M
Ilepuoanyeckas
cucreMa
XHMHYECKHX
3JIEMEHTOB
JI. 1. MeHnaeeeBa.
Crpoenne aToma (7

4)

IlepBbie MONBITKU
KJ1acCU()UKANU XUMHYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (111€JI0Y- HbIE U
LIEJI0YHO3EMEIIbHBIE METAJLIIBI,
raJIOr€Hbl, UHEPTHBIE T'a3bl).
DJeMeHTBl, KOTOpble 00pa3yIoT
amM(oTepHbIe OKCHUJIBI U
rugpokcubl. [lepuoguueckuin
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX djiemeHToB /1. 1.
Menpneneesa. lleproel, rpymnisl,
noArpynnsl. PU3HYECKUM CMBICTT
MIOPSIAKOBOTO HOMEPA DJIEMEHTA,
HOME- pOB IIEPUOJIA U IPYIIIIHL.
Crpoenue atomoB. CocTaB
aTOMHBIX si1ep. M30TomBL.
DnekTpoHsl. CTpoeHue
AJEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHYECKUX 3JIEMEHTOB

* PackpbIBaTh CMBICII
NEPUOANYECKOI0 3aKOHA.
*TloHuMaTh CylIeCTBOBaHUE
MEPUOINYECKON 3aBUCHUMOCTH
CBOMCTB XUMUYECKHX JIEMEHTOB
(U3MeHeHue painycoB aTOMOB U
JIEKTPOOTPHUIATEIILHOCTH) U UX
COEMHEHMH OT MOJIOKEHUS B I1€
PHOJUYECKON CUCTEME U
CTPOEHHS aToMa.
*VYcTaHaBIMBaTh CBS3b MEXKIY
MI0JIO)KEHUEM DJIEMEHTA B
MEePUOINYECKON CUCTEME U
CTPOEHHUEM €ro aToMa (CocTaB U
3apsiy siapa, oo1ee Ynucio
JJIEKTPOHOB U paclpeAeIeHUe UX
I10 2JIEKTPOHHBIM CJIOSIM).
*TIporno3upoBarth XapakTep
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U
WX COEMHEHUH MO rpynmam u
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[Tepuoanueckoit CucTeMbl

. . Menneneena.
XapakTepucTuKa XMMUYECKOTO
3JIEMEHTA MO0 €0 MOJIOKECHUIO B
[Tepuonuueckoit cucreme

. . MenpeneeBa.3HaueHue
[Tepuonuueckoro 3akoHa

u [leproinueckoi CUCTEMBI
XUMHYE- CKUX DJICMEHTOB JIJIs
Pa3BUTHS HAYKU U TIPAKTUKHU.
. . MenneneeB — y4€HbIi,
Me1aror v rpaKJaHuH.
JdemoHcTpauuu
Kopotkonepuoanas u
JUTHHHOTIEpUOAHAS (hOPMBI
Ilepuonuueckon cucTemMbl
XUMHYECKUX AJICMEHTOB

J1. 1. Menneneea. O3HaKOMIICHUE
¢ oOpa3iamMu MEeTaJlJIOB

1 HeMeTasuioB. JlabopaTopHbie 1
NpakTHYeCKHe padoThl
JlaGopaTopHbIii ONIBIT:
BzaumopeiicTBue ruapokcua
LIMHKA C paCTBOPAMH KHUCJIOT U
1eJIoueH

nepuonam [lepuoguueckon
CUCTEMBI.

*XapaxkTepu30BaTh XUMHUYECKUE
3JIEMEHTHI MEPBBIX TPEX
NIEPUOJIOB, KaJIUsl, KAJIBLIUS 110 UX
nosioxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menpaeneena.
*CnenoBarhb NpaBuiIam
6e3omacHoil paboTsI B
naboparopuu pu
HCMOJIb30BAHUM XUMUYECKON
nocyzAbl ¥ 000pyI0BaHUSI.
*BricTpanBaTh pa3BEPHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UH(OPMALIHIO U3
y4eOHUKa U CIPAaBOYHBIX
MaTepHaJIOB, TPAMOTHO
UCIIOJIB30BaTh N3YYEHHBIN
MOHATHIHBIN anmapar Kypca
XUMUU.

*Mcnonb3oBaTh Npu
BBIMOJTHEHUH YUE€OHBIX 3aJaHHM
TEKCThI Y4eOHUKA, CIIPABOYHbBIE
matepuaisl (Ilepuoanueckyro
CHUCTEMY XUMHUYECKHUX JIEMEHTOB
. U. MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHWH M COJIEH B BOJIE,
3IEKTPOXUMHUUECKHUH Pl
HaANPSOKEHUN METaJioB).
*Mcnonb30BaTh Npu
BBIMIOJTHEHUH YYE€OHBIX 3aJaHUI U
B IIPOLIECCE HCCIIEA0BATEIbCKOM
NeSTeTbHOCTH HAy4YHO-
MOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHbIE MaTEPHAIbI,
pecypcel MHTEpHETA

Tema 9.
XunmMuueckasi CB3b.
OKHCINTEIBHO-
BOCCTAHOBHTEJIbLHBIE
peakuuu (8 1)

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMUYECKUX IJIEMEHTOB.
Xumuueckas CBs3b (MOHHAS,
KOBaJICHTHAsI MOJISIpHAS U
KOBaJICHTHAsI HETIOJISIPHA ).

*PacKpbIBaTh CMBICIT H3y4aeMbIX
TIOHSTHUH.

*Onpenensats BUI XUMAYECKOM
CBSI3U B COC/IMHCHUH.
*Omnpenensts CTETNCHb
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CrelneHb OKUCIICHUS.
OKUCIIUTENIFHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
(OBP). IIpomecchl oKucaeHUS U
BoccTaHOBIeHUA. OKHMCIUTEIN U
BOCCTaHOBUTEHU.JleMOHCTpanuu
OKuCINTEIIHFHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH:
TOpPEHHE, PEAKIIUH PA3IIOKEHUS,
COCIMHEHHUS

KonTtpoubnas pabora Ned

o teme: «Ilepuoanueckuit 3aKoH
J.1.MenneneeBa u CTpoeHHE
atoma. XMMHUYECKas CBA3b»

OKUCJICHUS XHUMHYECKOTO
3JIeMeHTa o (hopMyJIie ero
coeguHeHus. *OnpenensTh
3JIEMEHT (BEIIECTBO) —
OKHUCJIUTENb U AJIEMEHT
(BEmecTBO) — BOCCTAHOBUTEIIb.
*OOBSICHATH CYIIHOCTh
MIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHUSI.

*CocTaBisATh JIEKTPOHHBII
OanaHc ¢ y4€TOM Yncia
OTJIAaHHBIX U MPUHATHIX
3JIEKTPOHOB.

* CocTaBJsTh ypaBHEHHE
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJILHON PEaKIIHH.
*Mcnonb3oBaTh Npu
BBITIOJTHCHUH YYCOHBIX 3aaHHIA
TEKCThI Y4eOHUKA, CIIPABOYHBIC
MaTepuaibl (IEpUOIUYECKYIO
CUCTEMY XUMHYECKUX 3JIEMEHTOB
. U. MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHUCIOT,
OCHOBaHHWI M COJCH B BOJE,
3JIEKTPOXUMHUYECKHUM PsilT
HaNpPsHKEHUN METAJLIOB)

Hmozo 68 uacoe.Konmponsnvix pavom 4.

Ilpakmuueckux padom 6.

9 KJIACC

(2 4 B HeeuMI0, Beero 68 4 u3 HUX 4 yaca pe3epn)

Tema

Conep:xanue

OcHOBHBIE BHIBI
AeSITeJIbHOCTH y4alIuxcs

Pa3nen 1. BemecTBo 1 xumuueckue peakiun (18 1)

IloBTOpPEHUE H

yriy0JieHue 3HAaHUI
OCHOBHBIX pa3/iesIoB
Kypca 8 kiaacca (6 1)

Ilepnonnueckuil 3aKoH.
[Iepnonnueckas cucrema
XUMHNYECKHUX IJIEMECHTOB
. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B

*XapakTepn3oBaTh XUMUYECKHE
3JIEMEHTBI NIEPBBIX TPEX
MIEPUOJIOB, KIS U KAJIBLIUA 110
HX TOJIOXKEHUIO

B [Iepuoaunueckoii cucreme
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MU3MEHEHNUHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOOB,
KaJusl, KaJlblMsl U UX COEIMHEHUN B
COOTBETCTBUH C IOJIOKECHUEM
JJIEMEHTOB B IIEPUOAUYECKON
CUCTEME U CTPOCHUEM UX aTOMOB.
Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEILIECTB
(MexayHapoHasi U TpUBUAJIbHAS).
XHUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCSIINXCS K PA3INYHBIM
KJIacCcaM HEOPraHU4eCKUX
COCUHEHM, UX T€HETUYECKas
CBSI3b HEOPraHUYECKUX BEILECTB.
CrpoeHue BewiecTsa: BUJbI
XMMHUYECKOH CBSI3H U THUIIbI
KPUCTAJUIMYECKUX PELIE- TOK.
3aBUCUMOCTb CBOMCTB BEILIECTB OT
ux crpoenus. Jlemoncrpanuul.
Moaenu KpuCTaNIMYeCKUX

peI_HéTOK HCOPraHNMYCCKUX BCHICCTB.

2. KopoTkonepuoHas 1
JUTMHHOTIEpUOAHAs (hOPMBI
Ilepuonuueckoi cuCTeMbI
XUMUYECKHUX HJIEMEHTOB
. 1. MenneneeBa

KonTtpoabsnas padora Nel
(BXOHOM TMAarHOCTUYECKHIA
KOHTPOJIb) IO MIOBTOPEHHUIO.

. . Mengeneena.
*KnaccuduuupoBaTh 1 Ha3bIBaTh
HEOpraHMYECKUE BEIIECTBA
U3yUYEHHBIX KJIaccoB.*OnuChIBaTh
o011re XUMUYECKHe CBONCTBA
BELIECCTB Pa3JIMYHBIX KJIACCOB,
IOJTBEPK1aTh CBOWCTBA
IIpUMEPaMU MOJIEKYJISIPHBIX
YPAaBHEHUN XUMUYECKUX
peaKuuii.

*Onpenensats BUJ XUMUYECKOU
CBSI3M U TUI KPUCTAJUIMYECKOU
pemETKH

BerecTBa. *IIporno3uposarts
CBOICTBA BEILLECTB B
3aBUCUMOCTH OT UX CTPOEHHUS.
*BricTpanBaTh pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpPOI HaMH(OPMALIUIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN
NOHATUHHBIN anmapar Kypca
XUMUH.

* Ucnonb3oBath 1pu
BBITTOJIHEHUH yUEOHBIX 3a/IaHUI U
B IIpOLIECCE HCCIIEA0BATEIbCKOM
JeSITeIbHOCTH Hay4HO-
HOIYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COJIEP/KAHUS,
CIIPaBOYHbBIE MaTEPUAIIBI,
pecypcel MHTEpHETA

Tema 1.
OcHOBHBIE 32AK0HO-
MEpPHOCTH
XHMHYECKHX
peakuuii (4 1)

Knaccudukanus XumMuaeckux
peaxiuii Mo pa3IMYHbBIM MTPU3HAKAM
(M0 YMCTy ¥ COCTaBY YYacTBYIOIIUX
B PEAKIIMU BEIECTB, MO TEMJIOBOMY
s dexTy, Mo U3MEHEHHUIO CTETICHEH
OKHCTICHHUSI XHMHYECKHIX
AJIEMEHTOB, 110 0OPATUMOCTH, IO
YYacTHIO KaTajiu3aTopa). IK30- H
SHIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHHUS.

* PackpbIBaTh CMBICI U3Y4aeMbIX
MOHSITUN U TIPUMEHSTH 3TU
MOHSITUS TIPH OMTUCAHUH CBOMCTB
BEIIECTB U UX MPEBPAIICHU.
*KnaccuduumponaTh
XUMHUYCCKHE PEAKITUH 110
Pa3IUYHBIM IMPU3HAKAM.
*YcraHaBauBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU peaKIuu
OT pa3INYHBIX (AaKTOPOB.
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ITonsiTHE O CKOPOCTU XUMHUYECKOMN
peakuuu. [ToHsTHE O TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [lonsTue
00 00paTUMBIX ¥ HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [lonsarue o
XUMHYECKOM PaBHOBECHHU.
@DaxTopHl, BIUSIOUINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMUMHUYECKOTO PaBHOBECHSI.
OxucanTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIINU
(27IeKTpOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHOM
peaknun).lemoncTpanun 1.
3aBHCUMOCTH CKOPOCTHU
XUMHYECKON peakinu OT
pa3nuyHbIX (HaKTOPOB. 2.
Bo3spaeiictBue kaTanuszatopa Ha
CKOPOCTb XUMUYECKOW peakiuu. 3.
[Ipumepsl HEOOpAaTUMBIX U
oOpaTuMbIX peaknuii. 4. CMmemeHue
PaBHOBECHS] XUMUYECKOW PEaKIUU.
Butuucnenus — xonuuecTna
BellecTBa, 00bEMa 1 MacChl
peareHToB WU MPOTYKTOB 110
YpaBHEHHSIM XHMUYECKHX PEaKIHii

*1IporHo3upoBaTh BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPALLECHUI B Pa3IUYHBIX
YCIIOBHSIX.

* OnpenensiTh OKUCIUTENb U
BoccTaHoBuTenb B OBP.
*CoCTaBJIATh IEKTPOHHBIN
OanaHc peakuuu.

* IIpon3BOAUTH BHIYUCIICHUS IO
XUMUYECKUM YPaBHEHUSIM.
*BricTpanBaTh pa3BEPHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha uH(GOPMALIHIO U3
y4eOHUKa U CIPAaBOYHBIX
MaTepHaJIoB, IPAMOTHO
UCII0JIb30BaTh N3YUYEHHBIM
MOHATHIHBIN anmapar Kypca
xumun.* Vcnonb3oBaTh npu
BBITIOJTHCHUH YYCOHBIX 3aaHUH U
B IIPOLIECCE UCCIIE0BATEIbCKON
JeATEIbHOCTH HAyYHO-
HNOMYJIIPHYIO JIUTEPATypPy
XUMUYECKOTO COICPKAHNUS,
CIIpaBOYHbIE MaTEPHAIbI,
pecypcbl HTEpHETA

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOIUALIHS.
XuMuvecKue
peakuuu B
pactBopax (9u)

Teopus 3IEKTPOIIUTHUECKON
JUCCOLUAIMU. DJIEKTPOJIUTHI U
HEIJIEKTPOJIUTHI. KaTnoHslI,
aHMOHBI. MexaHU3M JIMCCOLMALINN
BELIECTB C Pa3IMYHbIMU BUIAMU
XUMHUYECKOH cBsi3U. CTeneHp
mucconnanuu. CuabHbIE U clladble
ANEKTPOJINTHI. Peakuinn noHHOTO
oOMeHa, yCJIOBUS UX MPOTEKaHUSI.
HoHHbIe ypaBHEHHUSI peaKIuil.
XnMH4YecKre CBOMCTBA KUCIIOT,
OCHOBAaHMH U COJIEH B CBETE
Mpe/icTaBIeHH 00
ANEKTPOINTUYECKON JTUCCOLIUALNH.
Cpena pactBopa. [lonamue o
euopoau3se conei. KadecTBeHHbIE
peakuy Ha KaTHOHBI 1 aHUOHBI.

*PackpbIBaTh CMBICT H3y4aeMbIX
MIOHATHH, a TAK)KE CMBICI TEOPHUU
JIEKTPOJIUTUYECKON
JUCCOLIMAINH.

*OO0bSCHATh NPUYNHBI
3JIEKTPOIIPOBOIHOCTH BOJHBIX
pacTBOpPOB.

*CocCTaBlATh YpaBHEHUS
JUCCOLMAIIMU KUCIIOT, LEeJIoUel n
COJIEH, ITOJIHBIE Y COKPAILIEHHBIE
WOHHBIC YPAaBHEHHUS XUMHUYECKHX
peakIuii HFOHHOTO OOMEHa.
*IlnaHupoBaTh U OCYIIECTBIATh
Ha MPaKTHUKE XUMHUYECKUE
9KCHEPUMEHTBI, TPOBOIUTH
HaOJIOICHNS, J1e1aTh BBIBOJIBI 110
pe3yibTaTaM dKCIIepUMEHTA.
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JleMOHCTpanumM DJIeKTpUUYECKas
IIPOBOAMMOCTD PACTBOPOB BEIIECTB;
JBUKEHHE NOHOB B JIEKTPUYECKOM
nosie. OnbIThl, WUTFOCTPUPYIOLIHE
IIPU3HAKY IPOTEKAHUS PeaKLui
MOHHOr0 oOMeHa. OnbIThI IO
OIIPEJICJIEHUIO CPEJIbl B pacTBOpax
coJjeii (xiopuaa HaTpus, KapOoHaTa
HaTpusl, XJIOPUJIA [IUHKA).
JlabopaTopHbIe H IPAKTHYECKHE
padoTsl JIaGopaTOPHBINONBIT:
Peakiiun nonHoro ooMeHa B
pacTBOpax EKTPOIUTOB: Cyibpara
meau(Il). u ménoun, kapOoHaTa
HaTpUs U COJISA- HOM KUCIIOTHI,
peaxiys HeHTpanu3aluy Mex1y
THIPOKCUIOM KaJusl U COJITHON
kucinoroi. IlpakTuyeckas padora:
Ne 1. Pemienue skcnepuMeHTab-
HBIX 3aJa4 10 TeEMeE
TOJ.Bvtuucnenus — 1o
YPaBHEHMSIM XMMUYECKHUX pEaKIii

KountpoabsHnas padora Ne2 no
TeMe: « BemlecTBa u xuMuyeckue
peaxKum»

*CnenoBarhb NpaBuiIam
6e30macHoit paboThsI B
naboparopuu pu
UCIIOJIb30BAaHUM XUMUYECKOM
1OCYJIbl U 000PYAOBaHUSL.

* IIpon3BOANTH BBIYUCIIEHHUS 1O
XUMHUYECKUM
ypaBHEHHUSIM. * BricTpanBaTh
pa3BEPHYTHIC MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHpOpMaInIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
M3YYECHHBIN NOHATUUHBIN
anmapar Kypca XuMHH.
*Ucnonb3oBarh npu
BBITTOJIHEHUH yUEOHBIX 3a/IaHUI U
B TIPOIIECCE UCCIIEA0BATEIILCKOM
JeSITeTbHOCTH HAyYHO-
HOMYJISIPHYIO INTEPATypy
XMUMHUYECKOT0 COAECpPIKaHus,
CIpaBOYHbIE MATEPUAIIBI,
pecypcsl HTEepHETa

Pa3nen 2. Hemera/uibl 1 UX coelMHeHUs (25 1)

Tema 3.
OO0mas xapakrepu-
CTHKA XHMHYEeCKHX
snemeH T0B VIIA-
rpynnsl. I'ajorennt
(4w

OO0m1as xapakTepucTuka
rasioreHoB. OCOOEHHOCTH CTPOCHHUS
aTOMOB ITHX DJIEMEHTOB,
XapakTepHbIe AJI HUX CTEIEHU
okucnenus. CTpoeHue u
(bu3nuecKkre CBOMCTBA MPOCTHIX Be-
IIECTB — TaJIOT€HOB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa
(B3amMo- JEHCTBUE C METaJIAMH,
HEeMeTaJlJIaMH, IEeTI0OYaMH ).
Xnopooaopon. ConsiHasi KUCIIOTa,
XUMHYECKHUE CBOICTBA, MOIy4YeHHE,
npuMeHeHne. KauecTBeH- Hble
pEaKIuy Ha TaJIOTeHUI-MOHBI.

*OO0BACHITL 00III1E
3aKOHOMEPHOCTH B H3MCHCHHUH
CBOICTB HEMETAJIJIOB M UX
COEMHEHUH B Mpeaenax MajblX
NEPUOOB U TTIABHBIX MOATPYIII
[Teproauueckoit cUCTEMbI
XUMHYECKHUX IJIEMEHTOB

C YYETOM CTPOEHHUS UX aTOMOB.
*XapakTepu3oBaTh (PU3NUECKHE
Y XHMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB rajJoreHoB (Ha IpuMepe
XJIOpa) ¥ CIIOKHBIX BEIIECTB
(xopoBoOpOIa, XTOpUAA
HaTpHUsI), CHOCOOBI X TIOTyUYeHUS,
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JlenicTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpPraHM3M UEJIOBEKa.
Baxneiimme X10puasl U UX
HaXO0XJICHHE B IIPUPOJIE.
JemoncTpaunu Buneomarepuainbl:
TaJIOTEHbl X UX COCIMHEHUS.
OO0pa3s1bl XJIOPHUIOB.

JlaGopaTtopHbie U
NpaKkTH4YeCKue padoTbl
JlaGopaTopHbIii ONBIT:
Pacno3znaBanue Xa0pua-HOHOB.
IIpakTnyeckas padora: Ne 2.
[TonydyeHue consiHOM KUCIOTBHI,
H3y4YECHUE €€ CBOWCTB.
Bolunciaenuss — 1o ypaBHEHUSIM
XUMHYECKUX PEaKIUid, €ClIi OJIUH
U3 pEareHToB JIaH B U30BITKE; —
00BEMOB ra3oB MO YPaBHEHHUIO
peakuuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIICHUH ra3oB

IIPUMEHEHNE U 3HAYCHUE B
MIPUPOJE U )KU3HU YEIIOBEKA.
*OnpenensiT raJIOreHUA-UOHbI B
pacTtBope.

*TlnanupoBath U OCYIIECTBIAThH
Ha [IPaKTUKE XUMHYECKUE
SKCHEPUMEHTBI, TPOBOIUTH
HAOJIOCHNUS, 1€1aTh BBIBOJBI 110
pe3yabpTaTam
skcnepumenTa.*CienoBath
npaBuiaM 6e30macHol paboThI B
nabopatopuu mpu
UCIIOJIb30BAaHUN XUMUYECKON
nocyzAbl ¥ 000pyI0BaHUSI.
*BricTpanBaTh pa3BEPHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha UHGOPMAIIHIO U3
y4eOHHUKa U CIPaBOYHbIX
MaTepuanoB, IPaMOTHO
WCIIOJIB30BaTh N3YYEHHBIN
IIOHATUMHBIN anIapar Kypca
XUMUU.

*Mcnonb3oBaTh Npu
BBIMOJTHEHUH YUE€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIE0BATEIbCKON
JeSITEIbHOCTH Hay4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEpKaHuUs,
CIIpaBOYHbIE MaTEPHAIbI,
pecypcel MaTEpHETA

Tema 4.
Ooman
XapaKTepUCTHKA
XHUMHYECKHX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coequHeHud (5 4)

OO011as xapakTepuCTHKa
271eMeHTOB VIA-rpynmsl.
Oco6eHHOCTH CTPOEHUS AaTOMOB
9TUX JIEMEHTOB, XapaKTEPHBIE IS
HUX CTeneHu okucieHus. CTpoeHue
1 (U3HYECKHEe CBOMCTBA MPOCTHIX
BELIECTB — KHUCIIOPOJA U CEPBHI.
AnnorpornHbie MOAUGUKAITTH
KHCJIOPOJIa U CEPBl. XUMUYECKHE
cBoiicTBa cepsl. CepoBoaopoL,
CTpOEHHE,
¢bu3nyeckuen XuMU4ecKre
cBoiicTBa. OKCHJIBI CEPBI KAK

6 OOBICHATH 001INE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 211eMeHTOB VIA-rpynsl
U UX COCJUHEHUN C yUETOM
CTPOEHHS UX aTOMOB. 6
XapaktepuszoBaTh GU3HMUIECKUE
Y XMMHYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA CEpPhI U €€
COCTMHEHUH (CepOoBOIOPOIA,
OKCHJIOB CEPBI, CEPHON KHUCIIOTHI,
Cynb(haToB), CIOCOOBI NX
IIOJIy4€HHUs, IPUMEHEHUE U
3HAUEHUE B MIPUPOJE U KU3HU
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MPEACTAaBUTENN KUCTOTHBIX
okcuoB. CepHast KUCIIOTa,
¢busnvecKkre 1 XUMHYECKHE
cBolicTBa (00mIHE KaK
MPEACTaBUTENS KIacca KUCIOT

U crienuduiecKue), MpuMEeHECHHE.
XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE ITPOMBIIIJIEHHOTO CII0co0a
II0JIy4€HHUSI CEPHOMN KUCIIOTHI.
Anmapatbl ¥ IPOTEKAIOUINE B HUX
rpoiiecchl (Ha mpuMepe
MIPOU3BOJICTBA CEPHOM KHCIIOTHI).
Counu cepHOM KUCTIOTHI,
KauecTBEHHAas peaklus Ha Cyib(art-
noH. Haxoxnenue cepol u eé€
COEIMHEHUI B IPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIleu cpeibl
COEIMHEHUSIMU CEphl (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €0
npeaoTBpaiieHus. JleMoHcTpanun
Komnexuuu (BumeomaTepuabl):
cepa U e€ CoeAMHEHUSI.
OOyrnuBaHue caxapa 1oy
JENUCTBHEM KOHIICHTPUPOBAHHOMN
cepHoil kucnoTsl. JIabopatopHbie
U NPaKTHYeCcKue padboThl
JlabopaTopHbIe ONBITHI:
OO6Hapy:xeHue cynbhaT-HOHOB.
B3aumoneiicTBue pa30aBieHHOM
CEpPHOM KUCIIOTHI C

LUHKOM. Botuucnenuna — 1o
YpaBHEHUSIM XUMHUYECKUX PEAKIIHA;
— MAacCOBOM JTOIH BBEIXOJa
MPOJYyKTa peakluu

yenoBeka. 6 OnpenensaTh
HaJIM4YKe CyIb(paT-uoHOB

B pactBope. 6 OOBSICHATH
CYIITHOCTb IKOJIOTMYECKUX
npo0iieM, CBSI3aHHBIX C
nepepadoTKON COCTUHEHHM CEephI.
6 [InanupoBath M OCYILECTBIIATh
Ha MPaKTUKE XUMHYECKUE
SKCIEPUMEHTBI, TPOBOIUTH
HaOJII0/ICHUs, IeTIaTh BBIBOBI 110
pe3yabTaTaM dKCIepUMEHTa. 6
CrnenoBath mpaBuiiaM
0e30macHoOi paboTHI B
naboparopuu mpu
UCIOJIb30BAaHUU XUMUYECKOM
nocyzbl ¥ 00opynoBaHus. 6
[Tpon3BOUTH BEIYUCIICHUS 110
XUMUYECKUM YpaBHEHUSM. 6
Hcnonbs30Bath npu BHITIOJIHEHUH
y4eOHBIX 3aJaHUN TEKCThI
y4eOHUKa, CIIPaBOYHbIE
matepuaisl (Ilepuoanueckyro
CUCTEMY XUMHUYECKUX JIEMEHTOB
. U. MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHHWI M COJIEH B BOJIC,
BIIEKTPOXUMHUYECKHUM PsilT
HanpspKeHUH MEeTalioB). 6
Hcnonbs30Bath npu BHITIOJIHEHUH
y4eOHBIX 33JaHHI U B TIpOIIECcCe
MCCIIEI0BATEIbCKOM
JeATEeIbHOCTH HAyYHO-
TOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO CO/ICPIKAHUS,
CIIpaBOYHBIEC MATEPHAIIHI,
pecypcbl HTEpHETA

Tema S.
OO0man xapakrepu-
CTUKA XUMHYECKHUX
3J1eMeH- TOB VA-
rpynnsl. A3or,
(pochop u nx
coequHeHus (7 1)

OO0m1as xapakTepucTuka
371€MEHTOB VA-TpynIsl.
Oco0OeHHOCTH CTPOEHHS AaTOMOB
3THUX 3JIEMEHTOB, XapaKTepHbIE JUIS
HUX CTETIEHU OKUCIIECHUS. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
¢buznyeckue 1 XUMHUECKUE

* OOBACHATH 0011IKE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 2JIEMEHTOB V A-TpyIIITbI
U UX COCIMHEHUHN C y4ETOM
CTPOEHUS UX aTOMOB.
*XapakTepu3oBarh GU3NUECKUE
Y XUMHUYECKHE CBOHCTBA MPOCTHIX
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cBoiictBa. KpyroBopor azora B
npupojae. AMMHUaK, ero Gu3ndecKkue
1 XUMHYECKHE CBOMCTBA,
noyryueHue u npumenenue. Comau
aMMOHUS, UX (pU3nvecKue

U XUMHUYECKHE CBOMCTRA,
npuMmenenue. Kauecrsennas
peaxiys Ha HOHbI AMMOHHSL.
A3oTHas KUCIOTa, e€ pusnueckue
1 XMMHUYECKHUE CBOKCTBa (00IIIHe
KaK MPEJICTABUTEIS KJIacca KUCIOT
u crienuduaeckue). Mcnonp3oBaHue
HUTPATOB U COJIe aMMOHUS B
KauecTBE MUHEPATbHBIX
ynoopenuit. XumMuueckoe
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE
JOXK]H, 3arpsi3HEHUE BO3/1yXa,
MOYBHI ¥ BOJI0EMOB). Docdop,
JUIOTPOIHBIE MOAU(DUKAITUT
dbocdopa, pusnueckue u
XUMHYEcKHe cBoiicTBa. OKcua
dhochopa(V) u hochopnas kuciora,
busznuecKkrue 1 XuMHUYEeCKHe
CBOWCTBA, MIOJIyYCHHE.
KagectBennast peakuus Ha Gocdart-
nonsl. Mcnons3zoBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoopeHuit. 3arps3HeHne
IPUPOJHBIX BOOEMOB (ochaTaMu.
JemoncrpanuunKomnexkuuu:
dochop 1 ero coeMHEHHS.
Bzaumoneiicterue
KOHIICHTPUPOBAHHOM a30THOU
KHCJIOTHI ¢ Mezpio. JlaGopaTopHble
U MPaKTHYECKHE PAGOTHI
JlaGopaTopHble onbITHI: 1.
B3aumopeicreue coseii aMMOHUSA

¢ meénoysto. 2. O3HaKOMIIEHHE C
o0pa3namMu a30THBIX U (HochHOpHBIX
ynoopenuii. [IlpakTuyeckas
pabora: Ne 3. [TonyueHnue
aMMHaKa, H3y4eHue ero
CBOWCTB.Boiuucnenus — no

BEIIECTB a30Ta U pocdopa u ux
COEIMHEHUH (aMMHaKa, coien
aMMOHHUSI, a30THOMN KHCIIOTHI,
HUTpaToB, okcuaa pochopa(V) u
(hochopHOIt KUCITOTHI,
(dhocdaroB), ciocoOb Ux
MOJTy4eHUsl, IPUMEHEHHUE U
3HAUEHUE B MPUPOJIE U KU3HU
YeJI0BEKa.

*OnpenensiTh HOHbI AMMOHHUS
(docdar-noHBI B pacTBOpE.
*OOBSICHATH CYIIHOCTh
9KOJIOTHUYECKUX MPodeMm,
CBSI3aHHBIX C HAX0XKJIEHUEM
COoeMHEeHMH a30Ta u Gocdopa B
OKpYKarolen cpese.
*TInaHupoBaTh U OCYIIECTBIATH
Ha MPAKTUKE XUMUICCKHEC
9KCIIEPUMEHTEHI, IIPOBOIUTH
HaOII0AE€HUS, AEJIaTh BEIBOIBI 110
pe3ylbTaTaM 3KCIepUMEHTA.
*CnenoBath npaBuiIaM
0e30macHoOi paboThI B
naboparopuu mpu
UCTIOJIb30BAaHUU XUMUYECKOM
MOCY/JIbl U 000pYAOBaHMUS.
*TIpon3BOANTH BEIYHUCIICHUS TI0
XUMHUYCCKAM YPABHCHHSIM.
*Mcnonb3oBaTh Npu
BBITMIOJTHEHUH YY€OHBIX 3aJaHHA
TEKCThI Y4eOHUKA, CIIPABOYHbBIE
MaTepuaibl (IEPUOIUYECKYIO
CUCTEMY XHMHUYECKUX JICMCHTOB
. Y. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT,
OCHOBAHWI M COJIEH B BOJIE,
ANEKTPOXUMHUYECKUN PsIT
HaANPSOKEHUH METaJlioB).
*Mcnonb30BaTh Mpu
BBITIOTHEHUH YYeOHBIX 3aJJaHUH U
B IIPOILIECCE MCCIEA0BATEIBCKOM
JeSATEIIbHOCTH HAy9IHO-
MOMYJISIPHYIO JIATEPATYPY
XUMHYECKOTO COJICPIKaAHUS,
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YPAaBHEHUSIM XUMUYECKUX PEAKLIUN

CIIPpaBOYHBIC MAaTCpUAJIbI,
pecypcel aTepHera

Tema 6.
OO0mas xapakrepuc-
THKA XUMHYECKHX
3jieMeHTOB IVA-
rpynnsl. Yrjepoa u
KPEeMHUI U uX
coequHeHusn (94)

Yrnepon, auioTponHbie MoIudUKa-
LU, pacCIpOCTPaHEHUE B IPUPO/IE,
¢buznvecKre 1 XUMHUECKUE
cBoiicTBa. Ancop6mus. Kpyrosopor
yriieposa B npupoje. OKcuabl
yriaepoza, ux puandeckue

Y XMMUYECKHUE CBOMCTBA, UX
NIEHUCTBUE HA KUBbIE OPraHU3MBI,
II0JIyYE€HUE U TIPUMEHEHHUE.
DKosornyeckue npoodIemsl,
CBSI3aHHBIE C OKCUIOM
yraepoaa(IV); runoresa
rJ100aTbHOTO MOTEMICHUS KITUMAaTa,
MapHUKOBBIN 3P deKT. YronpHas
KHCIIOTa U €€ couu, uX (pusndeckue
U XMMUYECKHE CBOWCTBA,
[I0JIyYE€HUE U IPUMEHEHHE.
KauecTtBennas peakuus Ha
KkapOoHaT-uoHbl. Mcnonb3oBanue
KapOOHATOB B OBITY, METUIIMHE,
MIPOMBILIJIEHHOCTH, CEITbCKOM
xo3sicTse. [leppoHavyanbHbIe
MOHATHS 00 OPraHUYEeCKUX
BEIIECTBAX KAK O COEIUHEHUAX
yriaepoza: 0COOEHHOCTH COCTaBa U
ctpoenus. [lonstue o
OMOJIOTrMYECKH BaYKHBIX BEIIECTBAX:
XKupax, OeyKax, yriieBojax.
MarepuanbHOe €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX
coenuHenuil. Kpemunii, ero
(buznyecKre U XUMHUYECKUE
CBOICTBa, OJly4€HUE U IPUMEHE-
HUe B dekTpoHuKe. CoequHeHus
KpeMHus B npupoje. O0miue
MpesicTaBiIeHHs 00 OKcHIe
kpeMuus(IV) u kpemHueBon
kucinore. CUIMKaThl, UX
HCIOJIb30BaHUE B OBITY, MEAUIIMHE,
MIPOMBILIUIEHHOCTU. Bax Helume
CTPOUTEIbHBIE MaTEPUAIIBI:

* OOBACHATH O0IIHe
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 311eMeHTOB [V A-rpynibl
U UX COETMHEHHI ¢ yuéToM
CTPOCHHS UX aTOMOB.
*XapakTepu3oBaTh HU3NICCKHC
U XUMUYECKUE CBOWCTBA IPOCTHIX
BEIIECTB YIJIEPOAa U KPEMHUS U
HUX COCTUHEHHH (OKCHIOB
YIJIEpOJa, YTOJIbHOW KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHUEBOM KHUCIIOTHI,
CUJIMKATOB), CIIOCOOBI X
MOJTy4eHUsl, IPUMEHEHUE

¥ 3HAYCHHE B MIPUPOJIC U KU3HU
YeloBeKa.

*Onpenensats KapoOHAT- U
CHJINKaTHOHBI B
pactBope.*OO0BSICHATD CYITHOCTD
9KOJIOTMUYECKUX MPOoOIIeMm,
CBSI3aHHBIX C HAX0XKJIEHUEM
YTJIEKUCIIOrO ra3a B
OKpYKarolen cpene.
*UnmoctprupoBaTh B3aUMOCBSI3b
HEOPraHWYECKUX COCTMHEHUI
yriepoJa U OpraHuIecKuX
BEIIIECTB.

*TInaHupoBaTh M OCYIIECTBIATH
Ha MPaKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, TPOBOIUTh
HaOJIr0/1eHUs, JIeJ1aTh BBIBOJIBI IO
pe3yibTaTtaM SKCIIepUMEHTA.
*CnenoBarh NnpaBuiIam
0e30macHoil paboTHI B
nabopaTtopuu mpu
WCTIOJIH30BAHUN XUMHYECKOM
TOCY 1Bl M 000PYIOBAHUS.
*Ucnonb3oBarh npu
BBITIOTHEHUH YYEOHBIX 3aJaHHA
TEKCTHl Y4eOHUKA, CIIPABOYHBIE
Mmatepuaisl (Ilepuoanueckyro
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KepaMuKa, CTeKJI0, IIEMEHT, OCTOH,
xene300eToH. [Ipodraembl
0€30I1aCHOT0 UCIIOJIb30BaHUS
CTPOMTENIBHBIX MAaTEPHAJIOB B
[TOBCEHEBHOM KU3HH.

JemoncrpaumuMopaenu
KPUCTAJUIMYECKUX PEHIETOK anmasa,
rpaduTa, MOJIEKYJIbI PyJuIepeHa.
Ancopbuust pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.BugeomarepuaJbi:
CUJIMKaTHas
IIPOMBILIIEHHOCTb. Mo aenu
MOJIEKYJI OPTaHUYECKHUX BEIIECTB.
JlaGopaTopHbIe U NPaKTHYECKHUE
padoTnl JIabopaTOpHBIHA ONBIT:
KauectBennas peakuus Ha
kapOonat-uoH. IlpakTuyeckue
padorbi:Ne 4. [Tonyuenue
yraekucioro ra3za. Kauecrsennas
peakius Ha KapOoHaT-uoH.Ne 5.
Pemenue skciepuMeHTAIbHBIX
3a1a4 no teme «Hemeranibn.
Bviuucnenun — 1o ypaBHEHUsIM
XUMHUYECKUX PEAKU, €CIIU OJIUH U3
pEeareHToB J1aH B BUJI€ BOJIHOT'O
pacTBOpa ¢ U3BECTHOM MacCOBOM
J0JIen

KonTtpouabsnas paéora Ne3 o
teme: «Hemeramnsn

CUCTEMY XUMHUYECKHUX PJIEMEHTOB
. . MenneneeBa, Ta0bIuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHWH M COJICH B BOJE,
AJIEKTPOXUMHYUCCKHUH PsIJT
HaIpsHKEHUN METAJIOB).
*Mcnonb30BaTh IpH
BBITIOJTHEHUH YUEOHBIX 3aJJaHUH U
B MPOIIECCE UCCIIEI0BATEIHCKON
JeSATEeIbHOCTH HAYy4YHO-
MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJICPIKAHUS,
CIIPaBOYHBIC MaTEPHAIIHI,
pecypcbl aTepHeTa

Pa3znen 3. MeTtaibl 1 HX COeOH

HeHus (21 4)

Tema 7.
OO01ue cBoiicTBa
MeTaJIoB (4 1)

OO1m1ast xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB —
METAJIJIOB HA OCHOBAaHUU UX
nonoxenus B [lepnoandeckoi
CUCTEME XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u CTpOeHUS
atoMoB. CTpOEHHE METAJUIOB.
Mertannuueckast cBsI3b U
MeTaJIJINYecKasi KpUCTaInye- CKast
pemeérka. DIEeKTPOXUMUUECKUN Psift

*PackpbIBaTh CMBICIT U3y4YaeMBbIX
MNOHATUN U IPUMEHSTh 3TH
MOHSTHUS MTPU ONMUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALLECHUMN.
*O0BIACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB-METAJ- JIOB 1
HUX COEMHEHUH C YUETOM CTpOE-
HUSI X aTOMOB.

*XapaKkTepu30BaTh CTPOCHUE
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HalpsDKEHUN MeTasuioB. Pusnde-
CKHE U XUMHUUYECKHE CBOMCTBA
MeTauioB. O6mue crocoob
noyryueHus Metaiios. [lonstue o
KOPpPO3UHU METAJIIIOB U OCHOBHBIE
CIOCOOBI 3aLIUTHI OT KOPPO- 3UH.
Crnassl (CTallb, 4YyTyH, IOPATIOMH-
HUl, OpOH3a), X TPUMECHEHUE B
OBITY ¥ IPOMBILIIEHHOCTH.
Jemoncrpanuu O3HaKOMIICHHE C
o0Opa3iaMu MEeTaJlIOB U CIUIaBOB, UX
(bu3MYECKUMHU CBOMCTBAMH.
Monenu KpucTamInyecKux
PEIIETOK METAIIIOB.
Buneomartepuanbl:Koppo3us
Metaisios. JlabopaTopHbie U
NpaKTH4YecKue padoTbl
JlaGopaTopHbIe ONBITHI:
O3HakoMJyIeHHEe ¢ oOpa3LamMu
CIJIABOB METAJUIOB. 3aBUCHMOCTb
CKOPOCTH peaklliy MeTajia ¢
KHCIIOTOM OT IPUPOJIBI METaIA.
Buviuucnenus — 1o ypaBHEHUSIM
XUMHYECKUX PEaKIIHid, €CIIU OJINH
U3 PEareHTOB COJEPKUT MPHUMECH

METaJUIOB, 0011He (hHU3NYEeCcKre U
XUMHYECKHE CBOMCTBA METAJIO B
*XapakTepusoBaTh 00mIHe
CHOCOOBI MOJTYyUYEHHUSI METAJLIOB.
*CnenoBarh npaBuiIam
0e30macHoOi paboTHI B
nabopatopuu mpu
HCMOJIb30BAHUM XUMUYECKON
MOCY/IbI U 000PYI0BaHUS
*TIpon3BOAUTH BBIYUCICHUS 11O
XUMUYECKUM YPaBHEHUSIM.

* Ucnonb30Bath npu
BBIMOJTHEHUH Y4€OHBIX 3aJaHHM
TEKCThI y4eOHUKA, CIIPABOYHbBIE
matepuaisl (Ilepuoanueckyro
CUCTEMY XUMHUYECKHUX JIEMEHTOB
1. U. MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI M COJIEH B BOJIE,
BJIEKTPOXUMHUYECKHUH P
HaANPSDKEHUN METaJlIOB)
*Mcnonb3oBaTh Npu
BBIMOJTHEHUH YUE€OHBIX 3aJaHUI U
B [IPOLIECCE UCCIIE0BATEIbCKON
NeSATeTbHOCTH HAYy4YHO-
MOMYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHBIEC MaTEPHUAIIHI,
pecypcel THTEpHETA

Tema 8.
Ba:kneiimmue
MeTAJJIbI H UX
coequnenus (17 4)

[IlenoyHble METATIIBI.
ITonoxenue B Ilepuoanueckoi
CUCTEME XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa, cTpoeHue
atomoB. HaxoxneHnue B mpupoze.
Pu3nYecKue 1 XUMHYECKUE
CBOICTBa (Ha MpUMeEpe HATPUS U
kanust). OKCUZIbI U THAPOKCHIBI
HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX
coenuHeHuil. lllenounosemenpHbie
MeTaJlJIbl MAarHUM U KaabIHi,
cTtpoeHue aromoB. [lonoxenue B
Ilepuonnueckoi cucTreMe XuMHA4e-

* OOBSACHATH 00IIIHE
3aKOHOMEPHOCTH B H3MEHEHHUH
CBOMCTB 2JIEMEHTOB-METAIIJIOB B
rpynmnax u uX COeIUHEHUH ¢
y4ETOM CTPOCHHUS UX aTOMOB.
*XapakTepu3oBaTh HU3NIECKHE
Y XHMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX
COeTMHEHUH (OKCHJIOB,
THAPOKCHJIOB, COJICH), CIIOCOOBI
UX MOTy4YeHHs], TPUMEHEHUE U
3HAUEHUE B MPUPOJIE U KUZHU
yenoBeka. *Pacro3naBars ¢
MTOMOIIBIO0 KAYECTBEHHBIX
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ckux anemeHToB JI. 1. Menneneena.
Haxoxnenue B mpupoze.
DU3NYECKUE U XUMUYECKHUE
cBolicTBa. BaxkHelinne coequHEeHNA
KaJIbIMS (OKCHJI, THAPOKCHI, COJIN).
JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEeHUs. AJIFOMUHHUIA.
ITonoxeunue B [lepuoanueckoit
CUCTEME XMMHUYECKUX JIEMEHTOB
J1. 1. Menneneesa, CTpoeHHE
aroma. HaxoxaeHnue B mpupoze.
PuznyuecKue 1 XUMHYECKUE
cBoiicTBa. AM(oTepHbIE CBOWMCTBA
okcuaa u ruznpokcuaa. JKeneso.
ITonoxenue B [lepuognueckon
CUCTEME XMMHUYECKUX 3JIEMEHTOB
J1. 1. Menneneesa, CTpoeHHE
aroma. HaxoxzaeHnue B mpupoze.
Ou3nuecKuen XUMHIECKUE
cBoiicTBa. OKCHU/IBL, THIPOKCHUIBI U
comu xene3a(ll) u sxeneza(Ill).
Jdemoncrpanun Bzaumoeiicteue
Hatpus ¢ Boaou. OkpaluuBaHue
IJIJAaMEHU MOHAMU HaTpHs U KaJusl.
OxkpaimBanue MmiaMeHu HOHAMU
Kanbuus. Bzaumopaencreue okcuia
KaJbIHUs C BOJOM.
Bupneomartepuassbi:ropenue
Keje3a B KUCIOPOJIE U XJIOpE.
JlabopaTopHbIe H IPAKTHYECKHE
padoTsl JIaGopaTopHbIE ONBITHI:
O3HakomJieHHE ¢ 0Opa3lamu
QTIOMUHMUSI U €TO CILJIaBOB.
AmMpoTepHbIe cBOMCTBA
TUAPOKCH/IA ATFOMUHHSL.
KadecTBeHHbIC peakii Ha HOHBI
xenes3a. [IpakTuyeckue padoTsi:
Ne 6. XKécTkocTh BOJBI U METOABI €€
yctpaHeHus. Ne 7. Pemenue
AKCIEPUMEHTAIb-HbIX 33a4 [0
teme «Metamnby. Betuucnenus—
M0 YPAaBHEHHSIM XUMHYECKUX
peakIuii, €Clii OJIMH U3 PearecHTOB
JaH B U30BITKE WU COJIEPIKHUT

peaKunii HOHbI METAJIIOB
(Maraus, amOMUHUS, IIUHKA,
Kemesza, Meu).

*TlnanupoBath U OCYIIECTBIAThH
Ha MPaKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJI0/IEHUs, 1e]aTh BHIBOJBI 10
pe3ysbTaTtaM 3KCIEPUMEHTA.
*CnenoBarhb NpaBuiIam
6e3omacHoi paboTsI B
naboparopuu pu
UCIOJIb30BaHUU XUMUYECKOM
nocyzAbl ¥ 000pyI0BaHUSI.
*TIpon3BOAUTH BHIYUCICHUS 110
XUMHYECKUM YPaBHEHUSIM. 6
BricTpauBarth pa3BépHyTHIE
MMCbMEHHBIC U YCTHBIC OTBETHI C
OIopoi Ha HHQPOPMAIIHIO U3
y4eOHHUKa U CIPaBOYHbIX
MaTepuanoB, IpaMOTHO
UCIOJIb30BaTh U3yUEHHBIN
NOHATUMHBIN anmnapar Kypca
xumuH. *Vcrnonb3oBath Mpu
BBIMOJTHEHUH YUE€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIEI0BATENIBCKON
JeSITEIbHOCTH Hay4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEpKaHuUs,
CIIpaBOYHbBIE MaTEPHAIbI,
pecypcel MaTEpHETA
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MIPUMECH; — MACCOBOM JOJIN
BBIXOJA MPOJYKTa PEAKLIMU

KonTtpoabsnas pabora Ne4 o teme
«Meramnb»

Pa3zpnen 4. Xumus u okpyxaromias cpena (3 1)

Tema 9.
BemecTBa u maTepu-
aJIbl B )KU3HHU
yesoBeKka (3 u)

HoBelie maTepuaiibl u
TeXHOJOoruu. Bemecrsa u
MaTepHalibl B IOBCEAHEBHOM KU3HU
yesroBeKa. XMMHS U 310POBBE.
be3onacHoe ucnoap3oBaHue
BEILIECTB U XUMUYECKUX PEAKLIUI B
obITy. [IprpoaHbIE HCTOYHUKH
yTJEBOI0POAOB (YTOJb, MPUPOTHBIN
ra3, He)Th), IPOAYKTHI UX
nepepadoTKH, UX POJIb B OBITY H
MPOMBIIIIICHHOCTH. OCHOBBI
9KOJIOTUYECKON I'PAMOTHOCTH.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIiei cpenbl (peneabHo
JOIYCTUMAsi KOHIIEHTPALIHS
BemectB — [1JIK). Pons xumuu B
pELIeHUHU YKOJIOTUYECKUX MPOOIeM

*XapaKkTepu30BaTh POJIb XUMHUH
B Pa3NUYHBIX cepax
JESTENIbHOCTH JIFO/IEH, OCHOBHbIE
BEIIIECTBA M MaTePHAIBI,
MPUMEHSEMBIE B )KU3HU
COBPEMEHHOI0 YeJIOBEKa.
*OOBSICHATH yCIIOBUS
0€30I1aCHOT'0 MCII0JIb30BaHUS
BEILIECTB U XMMUYECKUX peakLuit
B OBITY.

* AHaTM3UPOBATh U KPUTHUECKU
OLIEHUBATh WH(OPMAIIHIO

O BJIMSIHUY TIPOMBIIIJICHHOCTH,
CEJIbCKOr0 X035 CTBa,
TPAHCIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollen cpepl.

*YMeTb 0Ka3bIBaTh NEPBYIO
MIOMOIIb TIPY XUMHUYECKUX
0KOTaX M OTPABJICHUSX.
*TIpuHuMaTh yyacTtue B
o0cyxaeHruu TpodIemM
XUMHUYECKON U IKOJIOTHYECKOMN
HalpaBJIEHHOCTH, BHICKa3bIBAaTh
COOCTBEHHYIO MO3UIIMIO 1O
npobieme U npeagaraTh
BO3MOXHBIE ITyTH €€ peIeHus

Hmozo 68 uacoes.
Konumponsuvix pabom 4

Ilpakmuueckux pabom 7
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YYEBHO-TEMATUYECKHWH IUIAH

8 ki1acc (2 yaca B HejeJ110, BCero - 68 yacoB)

No Tema ypoka KonnuectBo yacos a 20P
poOK Bee | Kontp | IIpakr | Ta
a OJIbH | HYECK
ro BIX ux
pabort
pabor
1. | IIpenmer xumuu. Ponbs XumMuu B )KH3HU 1 http://him.1september.ru
yesioBeKa. XuMus u TBepcKoi Kpaii. Enunast komtexuus
HOP: IlpenmerHas
KOJUICKI U «XHAMHUA»
http://school-
collection.edu.ru/collecti
on/chemistry
EcrecTBeHHO-HayuYHBIE
OKCIICPUMCEHTLI: XUMMU.
Komnexuus
Poccuiickoro
0011800pa30BaTEIEHOTO
nopraia
2. | MeTonpl U3yueHHus XUMHUU. ATperaTHbIe 1 Enunas kosuexiust [IOP
COCTOSIHUSI BEIIECTB
3. | [IpakTnyeckas padora Ne 1 1
«3HaKOMCTBO C JJAOOpaTOPHBIM
obopynosanuem. [Ipauna Th npu
paboTe B KAOMHETE XUMHM.
4. | Ousndeckne U XUMHUYECKHUE SIBIICHUS B 1 Enunas xomnexnus LIOP
xUMuU. YHCThIe BelecTBa U CMECH.
CriocoObl pa3ieneHus: cMecei.
5. | [IpakTyeckas padora Ne 2 1 1

Paznenenne cmeceil.
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ATOMHO- MOJIEKYJISIPHOCYUYECHHE.
XHUMHUYECKHE DJIICMEHTHI

Enunas xomrekuust LIOP

7. | 3HaKH XUMHUYECKUXIJIIEMEHTOB 1 Enunas xomnekuus LIOP
8. |[lepmomnyeckas TabIMIIa XUMUYECKUX 1
anemenToB J[.M.Menpeneena.
9. | Xumuueckue GopMyJIbI. 1 Enunas xomnexuus LIOP
10. | Xumuueckue HopMyIibl. 1
11. | BajeHTHOCTb. 1 Enunas xosnekius [IOP
12. | BaleHTHOCTb. 1
13.| Xumnueckue peaknuu. [Ipuznaku u 1 Enunas kostekuus L{OP
YCIIOBUS IPOTEKAHUSI XUMUYECKUX
peakuuii
14.| 3akoH coxpaHEHHUs MacChl BEIICCTB. 1
XHAMHYECKUE YPABHEHUS
15.| Xwumunyeckue ypaBHEHUS 1
16. | Tumpl XUMHUYECKUX PEAKIIHUH. 1 http://school-
collection.edu.ru/collecti
on/chemistry
SKCIICPUMCHTEI:
17.| Tumsl XUMUYECKUX PEAKIIHH. 1 http://school-
collection.edu.ru/collecti
on/chemistry
OKCIICPUMCHTHI:
18. | IToBTOpeHue u 0000IICHUE TEMBI 1
«IlepBoHaUaTbHBIE XUMUYECKUE
MOHATHSI U 3aKOHBI XUMHUUY.
19.| Koumponwvnan paboma Ne 1 o teme 1
«ITepBoHAUATBHBIE XUMUYCCKUE
TTOHSTHS.
20. | AHanm3 KOHTPOJILHOU paboThl. PaboTta 1
HaJ OIIMOKaMH.
21. | Bo3myx u ero coctaB.DKOJOTHUECKUE 1 Ennnas xomnexuus [LLOP
mpoOyieMbl U UX penieHue B TBepckoM
Kpae.
22. | Kucnopo. 1 Enunas xomnexmus LIOP
23. | IpakTHueckas padoraNe3

«Ilonyuyenue, coOupanue u
pacro3HaBaHUE KUCIOPO/Ia.
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24. | Oxcumsl 1 EnuHas KomeKnus
HOP. »skcrepuMeHTHIL:
XUMHUA
25. | Oxcumsl 1
26. | Bogopo. 1 Enunas komnekius
HOP. »skcrepuMeHTHIL:
XUMHUA
27.| MpakTHueckasi padoTa 1
Ne4«ITonyuenue, cobupanue u
pacro3HaBaHHE BOJOPOJIA».
28. | Kuciaorsl. 1 Enunas xosnekius [IOP
OKCIICPUMEHTEI: XUMUS
29.| Comn. 1 Enunas xomnekuus LIOP
OKCIICPUMEHTEI: XUMU
30. | Comm. 1
31. | KonnuecTBo BelecTsa 1
32. | PemieHne pacueTHBIX 3a/1a4. 1
33. | MossipHBIi 00beMIa3000pa3HbIX 1 Enmunas xomnexkuus LLOP
BELIECTB
34. | Pacy€Thl M0 XUMHUYECKUMYPABHEHUSIM 1
35. | Pacy€Thl M0 XUMHUYECKUMYPABHEHUSIM 1
36.| Boma. OxpaHa BOJHBIX PECYpCOB, 1 Enunas xomnexuus [{OP
60pnba 3a uncrory Bonru B TBepu u
Tsepckoit o61actu. OcHOBaHMSL.
37. | PactBopbl. MaccoBast
JOJIIPACTBOPEHHOTO BEILIECTBRA.
38. | Pemenne 3aaq Ha pacTBOPHI.
39. | IIpakTHyeckas padora NeS
«IIpuroroBiieHnEe pacTBOPOB COJIEHN C UX
3aJJaHHOM MacCOBOM J10JIEN».
40. | O600uIeHNE U CHCTeMAaTH3alUs 3HAHUH
1o Teme: «Baxunennme npeIcTaBuTeNnn
HEOpPraHMYECKUX BEILECTB.
KonnuecTBeHHbIE OTHOLIEHMUS B
XUMHAW.
41.| Konmponwvnasa paboma.Ne2 no teme:

«BaxHenume mpeacTaBUTENN
HEOPraHUYECKUX BELIECTBY.
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42. | AHann3 KOHTPOIbHOM paboThl. PaboTa 1
HaJl OIINOKaMMU.
43. | Okcuapl: KiaccU(pUKaLUs U CBOMCTBA. 1 Enunas kosutexuus [JOP
. XUMHUA
44.|OcHoBaHus: KiIacCH(PHUKAIIS 1 1 Enunas kostekrus LIOP
CBOﬁCTBa. OKCIICPUMEHTEI: XUMU
45. |Kucnotsl. Knaccuduxanus KHCioT. 1 Enunas xomexust [IOP
46.| CpoiicTBa KHCJIOT 1 Enunas xosnekius [IOP
OKCIICPUMEHTEI: XUMUS
47. |Knaccudukanus coneil. 1
48. |CBoiicTBa COJIEN. 1 Enunas xomekius LIOP
OKCIICPUMCHTLL: XUMUA
49. |I'eneTnueckas CBA3b MEKIY KIIACCAMHU 1
HEOPraHMYECKUX BEIIECTB.

50. | [TpakTHYeckasi padora Ne 6 1 Enunas Kosiexuus
«Pemienue 3kcriepuMeHTaIbHbIX HOP, skcriepAMEHTSI:
3aaw. XUMHS

51. |O6o0mIeHre 1 cCUCTeMaTH3aIHsI 3HAHU I 1

1o Teme: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTMHEHUI.

52.| Konmponvnas paboma Ne3 1o teme 1
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COETUHEHUI.

53.| AHanu3 KOHTPOJIbHOM padoTsl. PaGoTa 1
HaJ[ OIIOKaMH.

54.| EcrecTBeHHBIE CEMENCTBA XUMHUECKHUX 1 Enunas kosmnexuus LIOP
3JIEMEHTOB. AM(OTEPHOCTD.

95. | Otkpeitue .M. MenaeneeBsiM 1 Enunas xosekuus [IOP
[Iepnonnueckoro 3akoHa.

JA.1.Mennenees u TBepckoii kpail.

56. | OcHOBHBIE CBEJICHHS O CTPOCHHH aTOMa 1 Ennnas xostexuus L{OP

57. | CTpoeHune dIeKTPOHHBIX YPOBHEH 1
aTOMOB XUMUYECKUX d71eMeHTOB Nel-20
B Tabmuie J[.M.Menneneena.

58. | [lepmoanyeckuii 3aK0H 1
J.1.MenzeneeBa u CTpOCHUE aTOMA.

99. | XapakTepucTuKa XHMAYECKOTO 1
JJIEMEHTa Ha OCHOBAHHH €T0
nojoxxeHus B [lepuoanyeckon cucreme.

60. | 3nauenue [leproanveckoro 3aKoHa u 1
[Teproandeckoil CHCTEMbI XUMUYECKUX
anemenToB JI.1.MeHieneena.

61.| MonHas XxumMuA4deckas CB3b. 1 Ennnas xomnexiusa LIOP
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62.| KoBasieHTHast HETIONISIpHAS XUMUYECKast 1 Enmunas xomnexkuus LJOP
CBSI3b

63.| KoBasieHTHass moOJsApHas XuMmudeckas | 1 Enunnas komnexuus IIOP
CBSI3b.

64. | Meramnueckass XMMHUYECKas CBI3b 1 Enunas xosnekius [IOP

65. | CreneHb OKHCIICHUS. 1

66. | OKUCIUTENBHO-  BOCCTAHOBHMTENbHBIC | 1 Enunas kosmnexuus [LIOP
peaKIvH.

67.| O00OIIEeHNEe ¥ CHCTEMAaTH3aIusl 3HAHUH 1
o temam: «llepuogudecknii 3aKko0H
JA.N.MenneneeBa u CTpOEHUE aTOMA.
XuMuueckas CBS3b».

68. | Konmponsvnas paboma Ne 4110 Temam: 1 1

«Ileproanyeckuii 3aKOH
JA.M.MeHneneeBa 1 CTpOCHUE aToMa.
XuMHuecKas CBA3b).

Hmozo 68 uacos. Konmponvneix pavom 4. Ilpakmuueckux padom 6.

YYEBHO-TEMATUYECKHWH IUIAH

9 kjacc (2 yaca B He/eJII0, BCEro - 68 yacoB)

Yueonuk - N'abpuensin O.C., Ocrpoymon U.I'., Caaakos C.A. Xumus 9 kiaacc,

M., «IIpocBemenue», 2019.

Neypoka Tema ypoka KonuuecTtBo Hara 20P
4acoB
Bcee (ontp [[Ipax
OJIbH THY
ro BIX €CKHU
X
»aboT pa6
oT
1| Ilepuoanueckuii 3aKoH. http://him.1septe
[Tepuoanueckas cucrema mber.ru Exunas
XAMUYECKUX 3yiemeHToB /I, M. KOJLTCKIIHS
MenneneeBa. CTpoeHHE aTOMOB. TOP:
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IIpenmernas
KOJUICKITUS
«XUMHU»
nttp://school-
collection.edu.r
u/collection/che
mistry
EcTecTBenHo-
Hay4YHbIE
SKCIIEPUMEHTHI:
XHAMUS.
Komnexmus
Poccuiickoro
o01eodpaszoBar
€JIHOT'O
nopTaia
| 3aKOHOMEPHOCTH B U3MEHECHUU 1 EauHas
CBOJMCTB KOJIICKIIMS
opP
XHMUYECKHX DJIEMECHTOB U HX
COCIUHCHHUI B COOTBETCTBUH C
ITOJIOKE-
HHEM DJICMCHTOB B
IIEPUOIUYECKON
CHUCTEME U CTPOCHUEM UX
aTOMOB.
| Knaccudukanus u 1
HOMEHKJIaTypa HEOPTraHUYECKHUX
BEIICCTB
| XUMHUYECKHEe CBOMCTBa 1 EanHas
HEOPTraHWYECKUX COCTUHECHHI. KOJUIEKI[HS
I'eHeTnueckas CBI3b LIOP:
HEOPTraHUYECKHUX BEIECTB. SKCTICPHMEHTL:
XUMUS
| CTpoeHue BelecTBa: BUAbI 1
XAMUYECKOU CBS3H U THUITBI
KPUCTAJUTMYECKUX PELIETOK.
3aBHUCHUMOCTE CBOMCTB BEIIECTB
OT MX CTPOCHHS.
| Konmponvnaa pavoma Nel nio 1
teMe «lloBTOpEeHnEe OCHOBHBIX
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pa3zienoB Kypca 8 Kiaccay

7. Kimaccudukarusi XuMHUYECKIX EnuHast
peaxiuii Mo pa3IuyHbIM KOJUIEKIIUS
npU3HaAKaM 1IOP

IKCIIEPUMEHTHI:
XUMHUSL:

8/ DK30- M PHAOTEPMHUUYECKHE Enunas
peaxkuu, TePMOXUMHUYECKHE KOJLIEKIHS
ypaBHeHus. [lonstue o 11(0)3
TOMOT'€HHBIX U T€TepPOreHHbIX, .
00paTUMBIX U HEOOPATHMBIX INCIICPHMEHTEL:
XUMHYECKHUX PEaKIUsIX U XUMHA-
XUMHUYECKOM PAaBHOBECHH.

9, IMonsiTue o ckopocTu Enunas
XUMHUYECKON peaKIuu 1 KOJUTCKIIUS
(dakTopax, BIUSIONIMX HA HEE. HOoP

IKCIIEPUMEHTHI:
XUMHUSL:

10| OxucnurensHO- EnuHas
BOCCTAaHOBHUTEIIBHBIC PEAKIIHU KOJUTCKIIUS
(97EKTPOHHBIH OanaHc HOP:
OKHUCJIUTETIHHO-

BOCCTaHOBUTEIHHON PEAKIIHH).

11| Teopus 3MEKTPOIUTUYECKOM Enunas
JUCCOLIMAIINY . KOJUTEKIIUS

1HOP:

12| Peakiiuu MOHHOTO OOMEHa, BKCIIEPUMEHTHI:
YCIIOBUS UX MMPOTECKAHHUS. XUMHUS
MoHHbIC ypaBHEHUs peakLMii

13 Xumuueckue CBOICTBa KUCIOT B Enunas
ceere TOJI. KOJJICKIIUS

LHOP:

14 XuMmunueckue cBOMCTBa EnnHas

ocHoBaHMH B cBeTe TO/I. KOJUIEKIIUS
LHOP:

15 XumMuueckue cBOMCTBA COJIEH B EnnHas

ceere TO/I. KOJUICKLIUS
LHOP:
16| TToHsATHE O THAPOIU3E COJICH. EnuHas

Cpena pacTBOpOB.

KOJIJIEKIIUS




1HOP:

17

Ilpakmuueckan paboma Ne
1.Pemenue
AKCIIEPUMEHTAIBbHBIX

3aaa4 o reme «TO/I»

18

O000111eHrE U CUCTEMATU3 AL
3HAHUM T10 TeME « XHUMUYCCKHE
peaKkIMu B pacTBOpax
DJICKTPOJIUTOBY

19 Koumponvnas paboma Ne2 nio PKCIIEPUMEHTBHI:
TeMe «XMMHUYECKUE PEaKLUH B XUMUS
PacTBOpPAX AJIEKTPOIUTOBY

20 OOGmras xapakTepucTUKa EnuHast
HEMCETAJIJIOB KOJUICKIIUS

HOP:

21 OGmasxapakTepuCTHKa EnnHas
anemeHToB VIIA rpyrmmsr — KOJUIEKITHS
rajoreHoB. LIOP:

SKCTIIEPUMEHTHI:
XUMMS

22 CoeauHeHHMs TaJIOrCHOB. EnuHas
3HauYCHHE rajJoreHoB I KOJUIEKIIUS
310poBbs B TBepu 1IOP:

23 Ilpakmuueckasn padoma Ne2.

«3y4eHune CBOMCTB COJITHOU
KHCJIOTBDY

24 O0mas xapakTepuCTHKA Enunas
snemMeHToB VI A-rpynisl. KOJLTCKITHS
Kucnopon u cepa. Ctpoenue 1IOP:
aTOMOB, aJUIOTPOITHBIE
MoauUKaIMI, CBOMCTBA

25/ CepoBoaopoa U CyIb(puIbI Enunas

KOJIJICKITUS
LHOP:
SKCTIEPUMEHTHI:
XUMMS

26 Kucinopogabie coeTuHEHUS EnvHas

CCPBI. KOJUIEKITHUS
LHOP:
27| CepHast KUCJIOTa U €€ CBOMCTBA. Enunast
KOJUIEKITUS
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1HOP:

9KCIIEPUMEHTHI:
XAMUS

28| TIpoMBIIUIEHHBIN CIOCO0
MOJTyYEHUSI CEPHON KUCIIOTHI.

29 Oobmas XapaKTePUCTHKA Enunas
XHUMHUYECKHX DJJIEMEHTOB VA KOJUIEKIIUS
TpYyHIIbL. HOP

30 A3oT, pacipocTpaHEHHE B
npupoje, Gpu3zndecKue u
XAMHUYECKHE CBOMCTBA.

KpyroBopot a3ora B mpupoje

31 Ammuak. Cot aMMOHUSL. EnnHas K
KauecTBennas pCaKknuug Ha HOH 3KCIIEPUMEHTHI:
aMmMoHus1. [IpombIiieHHOE XHMHS
MOJIy4YeHHE aMMHaKa.

y osutekuus LIOP:

32 Ilpakxmuueckan paboma Ne 3
«lTomyuenune ammuaka u
W3YYEHUE €r0 CBOMCTB»

33 Kucnopoacoaepxariue Enunas
COEIMHEHHS a30Ta KOJUIEKLIUS

1HOP:

34 A3oTHas KHCI0Ta, €€ CBOMCTBA Eaunas
(oOmrme, Kak KUCJIOTHI U KOJIJIEKITHS
crienuaeckue), mogydeHue. HOP:

A3O0THBIE y100pEHHUS. SKCIIEPUMEHTHI:
XAMUS

35 Dochop u ero coeMHEHHUSI. BKCIIEPUMEHTHI:
[IpyuMeHEeHnE MUHEPATBHBIX XAMUSA
ynoOpeHnuii B TBepckoi
o0acTH.

36/ Obmas xapakTepucTUKa EnnHas
ssieMeHToB [V A - T'pYIIIbI. KOJUIEKITUS
Yrnepoa. AnIOTpOIHEIE LIOP:
MoauduKauu. Aacopomms.

KpyroBopot yrnepoza B
IPHUPOJIC

37| Kucnopoacoaepsxaniue EnnHas

COCOAMHCHUA yTJIEpOoaa. KOJUIEKITUS

DKoJornyeckre npoodaemsl,
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CBSI3aHHBIC C HUMH. YTOJIbHAS
KHUCJIOTa U €€ COJIN.

1HOP:

KauecTBennas peakuus Ha BKCIICPUMEHTBHI:
KapOOHAT HOH. XUMUS

38 Ilpakmuueckan paooma Ned
«lTomydyeHnue yriaekuciaoro rasa.

KauectBenHass  peakumss  Ha
KapOOHAT- HOHY.

39 VYraeBoaopomsl. EnuHas
Kucnopoacoaepxariue KOJIJICKITUS
OpPraHUYECKUE COCITUHCHHUS. LIOP:

40 KpemHwMii 1 ero CoeAMHCHMS. Enunas
KOJIJICKITHUS
1HOP:
AKCTICPUMECHTHI:
XAMUSI

41 CunukaTHaSIPOMBIIIJIEHHOCTD. Envnas
[TpoGaembl Ge30macHOro KOJUIEKLIUS
HCITOJIb30BAHUS CTPOUTEIIbHBIX HOP:
MaTepHaJIOB B IIOBCETHEBHOM
KU3HHU. [IpOMBIIIIIEHHOCTH B
TBepu u TBepckoii o0nacTu.

47 O06001IeHue MO TEME
«HemeTramis.

43 Koumponwvhas padoma Ne3 1o
TeMe «HemeTamieny.

44 Ilpakmuueckasn paboma Ne 5.

Pemenue skcriepuMeHTATEHBIX
3a7a4 no teme «Hemeraib.

45 TlonoxeHne METAIIIIOB B EnnHas
Ilepronnueckont cucreme, KOJUTEKITHS
CTpOEHHE aTOMOB LIOP:
MeTaJuIoB. MeTammmueckas
CBSI3b, METaJNIMYECKAas
KPUCTALINYECKAs PEIIeTKa U UX
CBOICTBA.

46 OOmMe XUMHUYECKHE CBOICTBA Ennnas
METAILJIOB. KOJUIEKITHSI

1HOP:
9KCIIEPUMEHTHI:
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XUMMUA

47 O6mue crocoOb! OTyYeHUs Enunas
metawios. [ [pumenenue KOJUICKIIUS
METaJLIOB B HOP:
npoMblILIeHHOCTH TBEpH. HKCHCPUMCHTBL:

XUMHMS

48 TloHsiTHE O KOPPO3HH METAILIOB EavHas
1 OCHOBHBIE CIIOCOOBI 3aIIUThI KOJIJICKITUS
oT Koppo3uu. CrjiaBbl. LHOP:

49 Oo6mas EnnHas
XapaKTePUCTUKAIICTOYHBIX KOJIJICKITUS
METAaJJIOB. HHOP:

AKCTICPUMEHTHI:
XAMMS

50 XumMmuyeckue CBOMCTBA EnnHas

IIEJI0YHBIX METAJLJIOB KOJIJICKITUS
1HOP:
IKCIIEPUMEHTHI:
XAMMS

91 . [IpumeHeHue HIeI0UHbIX
METAJJIOB U UX COCAUHECHUU

52 O6mas Ennuas
XapaKTePUCTHKAIIETOYHO3EMEITbH KOJUICKIIUS
BIXMETAJIJIOB. ]_[OP;

53 Xumunyeckue cBoiicTBa Ennnas
IETOYHO3EMENIBHBIX METAILIOB U KOJUICKIIUS
WX COCJIMHEHUH. HOP:

9KCIIEPUMEHTHI:
XUMMS

54 TlpumeHeHue coeuHEHNH EnnHas
IIEJI0YHO3EMETLHBIX METAJIOB KOJIJICKITUS

1HOP:

55 JKécTkocTh BOJBI M CIIOCOOBI €€ EnvHas
ycrpanenus. MUHEpaJIbHbIE KOJUICKIIUS
UCTOYHUKH TBEpCKOi LOP:

0071aCcTH, UX 3HAUCHUE.
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56

Ilpakmuueckan paboma Neb6.
«lTonmyueHne xeCTKON BOJBI U
CHIOCOOBI €€ yCTpaHCHUSY.

57| AnroMuHHI U €ro COeUHEHUS. Enunas
Haxoxnenue B mpupo/e, KOJUIEKIIHUS
CBOICTBA, TPUMEHEHUE. LIOP
HKCIIEPUMEHTHI:
XUMMUSL:
58 CoenuHeHHs aTFOMUAHHUSL.
AMdoTepHOCTh OKCHAA U
THIPOKCH/IA ATFOMUHUS.
59 JKeneso. HaxoxaeHnue npupoe, EnvHas
CBOICTBa, MPUMCHCHUE. KOJIJIEKITUS
1HOP:
SKCIEPUMEHTHI:
XUMHUS
60 Coenunenus xenesza. OKCHIEI, Ennnas
ruapokcuabl u cou xene3a(ll) KOJIJICKITUS
HOP:
u xeneza(lll). .
SKCIIEPUMEHTHI:
XUMHS
61 IIpumeneHue xenesa.
KauecTtBeHHbIE peaknyu Ha
KaTHOHBI METAJIOB.
62 Ilpakmuueckas paooma Ne 7
«PeleHneskcnepuMeHTalIbHbIX
3a/1a4 1o TeMe «MeTasuiby.
63 O06001IeHrEe 3HAaHNUHA 10 TEME
«MeTamabny.
64 Koumponwvnasa padoma Ned no
Teme «MeTaiby.
65 AHamu3 KOHTPOJIBHOW PabOTHI U
paboTa HaJ OITMOKAMH.
66 XuMuYecKUM COCTaB ILIAHETHI EnnHas
3eMits. KOJUIEKIIUS
LHOP:
67 OxpaHaoKpy KaroIie Cpeibl OT EnvHas
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XUMHUYCCKOT'O 3arpsA3HCHUs. KOJIJICKIIUA
1HOP:
68 Dxosornueckue mpooIeMbl U 1 EnuHast
IIyTH UX PCHICHUS B KOJICKIHs
TBepckoit obaactu u Teepw. HOP:

Hmozo 68 uacos. Ilpaxmuueckux padom 7.
Konmponsnvix padom 4.

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Xumus. 8 knacc/I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKinoHepHOE 00IIECTBO
«3narennctBO «IIpocBemenne»;2021

Xumus.9 knacce/I"abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEpHOE 00IIECTBO
«3narennctBO «IIpocBemenne»;2021

METOAUYECKHUE MATEPUAJIBI JIVIAA YUUTEJIA:

YMK «Xumusa. 8 knacc»

1. Tabpuensu O. C. Xumus. § kimacc: yueOHHK /s 00IIe00pa30BaTEIbHBIX OpraHU3aIui /
O. C. T'abpuemnsn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019

2. T'abpuensu O. C. Xumusa. Meronuueckoe nmocodue ans 8 kinacca yueOHOe mocodue s
obmeobpazoBarenpHbix opranuszanuii / O. C. TI'abpuensn, M. B. Axcénora, U. T.
OctpoymoB. — M.: IIpocBemenue, 2019

3. Tabpuensu O. C. Xumust. COOpHHUK 3a/1a4 ¥ YIpOKHEHUH. 8 Kiacc: yueOHOe mocooue s
obmeodbpaszoBarenbubix opranuzanuit/ O. C. Tlabpuensu, U. B. Tpurybuak M.:
[Tpoceemenue, 2019

4. Tabpuensu O. C. Xumus. Terpaas ams 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 8
KJlacc: yuebHoe mocobue Juist obuieodpazoBarenbHbIXx opranu3zauuit / C. 'abpuensu, U.
B. Akcénona, 1. I'. Octpoymos. — M.: IIpocsemenue, 2019

5. Tabpuensa O. C. Xummsa. Pabouas terpags. 8 kiacc: yuyeOHoe mocobue Juis
obmeoOpazoBarenpHbix opranu3amuit / O. C. Tabpuensn, C. A. Cnankos, U. T.
OctpoymoB. — M.: IIpocsemienue, 2019

6. Xumus B TecTax, 3a7adax W ynpaxHeHusx. 8 kmnacc (aBropel O. C. I'aGpuensn, 1. B.
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Tpury6uax).IIpocsemenue, 2019
YMK «Xumusa. 9 knacc»

1. T'a6puensa O. C. Xumust. 9 knacc : yueOHHK JUTsi 0011e00pa30BaTeIbHBIX OpraHu3anui /
0. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemenune, 2019

2. Taopuensn O. C. Xumusa. Meroaudeckoe mocooue mis 9 kiacca: yde0. mocoOue s
obmeobpaszoBarenbublx opranuzamuii / O. C. TI'abpuemnsn, M. B. AxcénoBa, U. T.
OctpoymoB. — M.: IIpocsemienue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 3a7a4 ¥ yOpaKHEHHH. 9 Kiacc : yueOHOe mocooue
s obmeoopazoBarenbHbix opranusanuii/ O. C. abpuensn, 1. B. Tpurybuak. M.:
IIpoceemenue, 2019

4. Tabpuensu O. C. Xumus. Terpaap A 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 9
KJIacc : yueOHoe mocobue s obmeodpazoBaTenbHbix opranm3anmii /O. C. [abpuenss,
N. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. Tabpuensn O. C. Xumus. Pabouas TeTpanp. 9 kiacc : yueOHoe mocodue s
obmeobpaszoBarenbubix opranuzanuii / O. C. ['abpuensH, C. A. Crnangkos, U. T'.
OctpoymoB. — M.: IIpocemienue, 2019

NH®OPMAILIMOHHBIE CPEACTBA

1. http://www.alhimik.ru IIpencraBnensl pyOpuKu: COBEThl aOUTYPUEHTY, YUUTEIIO XUMUH,
CIPaBOYHMK (04eHb OoJiblIas moAOOpKa TalIMIl U CIIPABOYHBIX MAaTEPUAJIOB), Becenast XUMHUs,
HOBOCTH, OJIUMITHA]IbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHUH).

2. http://www.hij.ru Xypuan «Xumus 1 >Ku3Hb» MOHATHO U 3aHUMAaTEIBHO PacCcKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOTUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DekTpoHHbII )KypHAT « XHUMUKA U XUMHSD», B
KOTOPOM TIPE/ICTABICHO MHOXECTBO OIBITOB 110 XUMHHU, 3aHUMATEIILHON MH(POPMAIUH,
MO3BOJISIONICH YBJIEYb YYCHUKOB SKCIIEPUMEHTAIBHON YaCThIO TIPEIMETa.

4. http://c-books.narod.ru BceBo3moskHas muteparypa mo xumuu.S. http://www.drofa-
ventana.ru M3BectHoe n3aaTenbeTBO y4eOHOH auTepaTypbl. HOBUHKHM Hay4YHO-TIOMYJISIPHBIX U
3aHUMATEIIbHBIX KHUT 110 XHMHH.

6. http://1september.ru XXypHan s yauteneit u He TOIbKO. borbIioe koimyecTBo paboT
YYEHUKOB, B TOM YHCJIE€ ¥ HCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccHiiCKHiA IIKOTBHBIN MOPTA CO CCHLTKAMU
Ha 00pa3oBaTeNIbHbIC CAaNUThI 10 XUMUH.

8. www.periodictable.ru COopHHK cTaTell 0 XUMUYECKHX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCTIEPUMEHTOM

9. http://chemed. Chemi.purdue/edu uHTEpHET pecypchl Ha aHTIIMHCKOM SI3bIKE.

10. http://webelementes.com. Cozxepskat UCTOPUIO OTKPBITHSIM ~ OMUCAHUE CBOWCTB BCEX
XMMHUYECKHUX 3JIEMEHTOB

11. http://www. chem.msu. su/rus/elibraru/ snexkrponnas OubaHOTEKa YI4EOHBIX MATECPHAIIOB 110

xuMun. Qo MyOIUKaIKi U1 HHPOPMALIMOHHOTO o0ecreueH s y4eOHbIX KypCOB 110 XUMHH
JUIS CTYJIEHTOB M acliupanToB MI', aOUTypHUEHTOB U yYalUXcsl CPETHUX LIKOJI.

HOUPPOBBIEOBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u cait i yaurens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomtexmus [OP: [IpenMerHast Kommekmust « XUMUS)
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHbIC YKCIICPUMEHTBI:
xumus. Komnekmus Poccuiickoro o6meodpazoBarenpHoro moprana http://experiment.edu.ru
AJIXUMUK: caiit JI.}O. AnukGeposoii http://www alhimik.ru Bcepoccutickas onumimana
IIKOJILHUKOB 110 XUMUH http://www.chemistry.ru J[ucTaHIimoHHas] OJTUMITHA/A TI0O XUMHUH:
TEJIEKOMMYHUKAllMOHHBIN 00pa30BaTEIbHbIA IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucTaHIIMOHHBIE SBPUCTHICCKHE
olmMIuaabl o xuMuu http://www eidos.ru/olymp/chemistry 3anumarensHas Xxumus http://www
104.webstolica.ru Kimaccudukamnus xumudeckux peakmnuii http://classchem.narod.ru KounTpen —
Xumus U1t Beex: yaeOHo-uH(popMarmonHbii cait http://www. nanometer.ru Onnaiin-
crpaBOYHHUK XxumMuueckux eMeHToB WebElements Caiit Alhimikov.net: yuebnble n
CIpaBOYHbIE MaTepHabl o XxuMuu http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumun http://chemworld.narod.ru Caiit «BuptyanpHas XuMudecKkas mKoJIa
http://maratakm.narod.ru Caiit «Mup xumum» http://chemistry. narod.ru XuMuK.py: caiit o
xumud http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOnble u cripaBouHbIC
sHuMKiIoneauu http://ru.wikipedia.org/wiki/Xumust Xumus 1y1si BCeX: HILTIOCTPUPOBAHHBIC
Marepuabl 1o O0IIeH, OpraHMYecKor U HeopraHudeckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xxku3Hb — XXI BeKk: HaydHO-TIOMYJISIPHBINA *KypHai http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com LlIkospHHKaM O XUMHHU: CAUT XUMHUYECKOTO
¢bakynbrera Antl'Y http://www chem.asu.ru/abitur DnexTpoHHas 6MOIMOTEKA [0 XUMUU U
texHuke http://rushim.ru/books/books.htm Dnexkrponnas 6udbnuoTeka yueOHbIX MAaTEPUAIOB 1O
xumun Ha moptaie Chemne http://www.school2.kubannet.ru Dunmxnonenus «lIpupona HayKw»:
Xumust

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA YYEBHOE OBOPYIOBAHHUE

[Toptpets! Beiaatonuxcs xumukoBTa0numa nemoncrpanronHas «llepuoauueckas cucrema
anemenToB J[.W. Menneneea» Tabnuna nemoncTpanuontas «PacTBOpUMOCTh KUCTIOT
.OCHOBAaHHUH U cojeil B Boje» Tabauipl MHCTPYKUUU AJI IPAKTUUECKUX 3aHATUH 110 XUMHUH §-
11knaccoB Tabnuub! ""Bunsl xumudeckux cBszeit” Tabmuist "TIpomecch! okucneHus -
BOCCcTaHOBJIEHUA" MeTtoauueckoe pykoBoJIcTBO (Mcronb3oBaHue yueOHOTo 000py10BaHHs Ha
MPAKTUYECKHX paboTax)

OBOPYJIOBAHUE JJIsSI TPOBEJEHUS JIABOPATOPHBIX, TIPAKTUYECKHX
PABOT, IEMOHCTPAIIUIA

CnuproBka nadoparopnas suras [lItatuB nabopaTopHbliit xumuaeckuit Jlocka st CyImku
nocynsl [Inutka snexkrpuyeckas nadbopatopHas Kommiekt mepHoi#t nocyst [Ipubop 1i1s onbsIToB
10 XMMUH C JIEKTPUUECKUM TOKOM ATMMapar i NpoBeAeHUsI XUMHUUYeckux peakuui AITXP
[TpuGop It MILTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XMMHUYECKHX peakiuii ['oprouee cyxoe
Jloxka i cxxuranus BemiectB HaGop aTukeTok camokierormuxcs (1abopatopuslii) [pubop s
WUTIOCTPAIK 3aKOHA coXpaHeHHs Macchl BemecTBa [Ipobupka 14*120 [Ipobupka 16*150
xumuyeckas Habop Ne 1B "Kucmotsr" Ha6op Ne 3BC "llenoun" Komnekrus "[lkana
tBEpaocTu" Hadop Ne 9BC "OG6pazoBanue Heoprannueckux Bemects" Habop Ne 11C "Conu anis
nemoHcTpauuu onbiToB"Habop Ne 22BC "Unnukarops!" MynbTUMEAUIHBIN TPOEKTOP
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