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INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamMma 1o XuMUM COCTABJIEHA HA OCHOBAaHUM CJIEAYIOIIUX HOPMATUBHO
— MIPaBOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «OO6
obpazoBannu B Poccuiickoit @enepanum» (¢ u3M. U 1o1m., Betym. B cuiry ¢ 01.09.2020)
— URL: http://www.  consultant.ru/document/cons_doc LAW 140174  (mara
obpamenus: 10.04.2020).

2. IMacnopT HaumoHanpHOTO MpoekTa «ObOpazoBanue» (yTB. mpesuauymom Cosera
npu llpesuaente PO mo crparernueckoMy pa3BUTHUIO M HAIIMOHAJIBHBIM IPOEKTaM,
npotokoa ot 24.12.2018 N 16) — URL: //https://login.consultant.ru link
?req=doc&base=LAW&n=319308&demo=1 (nara oopamenus: 10.04.2021).

3. I'ocynapcTBenHas nporpamma Poccutickoit @enepaniuu «Pa3Butre o0pa3oBaHUs
(YtBepxkaena I[locranosnenuem IlpaButensctBa P® ot 26.12.2017 N 1642 (pea. ot
22.02.2021) «O6 yTBepKIaeHuu TocyaapcTBeHHon mporpammel Poccuiickoit deneparumn
«Pazputne  obOpazoBanmsi» — URL: http:  //www.consultant.ru  document
cons_doc LAW 286474 (nata obpamenus: 10.04.2021).

4. Ilpodeccuonanbubii crangapt «llemaror (megarorumyeckasi NeSITENHHOCTh B
JOIIKOJILHOM, HauyaJlbHOM OOIIEM, OCHOBHOM OOIIIEM, CPEAHEM O0IIeM 00pa30BaHUM),
(Bocniurarenb, yuutens)» (pen. or 16.06.2019 r.) (ITpuka3 MunucrepcTBa Tpyda H
conuanbHoi 3auThl PO ot 18 okTs0ps 2013r. Ne 5441, ¢ u3MeHEHUSIMU, BHECEHHBIMU
npuka3oM MunucrepcTsa Tpyna u conzamutel PO ot 25 nekabpst 2014r. Ne 11151 u ot
5 asrycra 2016r. Ne 422n) — URL: // http://mpodcrannaprnenarora.pd (marta
obpamenusi: 10.04.2021).

5. [Ipodeccuonanbubiii ctanaapt «llegaror 1ONOJIHUTEILHOTO OOpa30BaHUS JIETEH U
B3pocibix» (IIpukas MuHucTepeTBa Tpyia ¥ coluaibHoi 3ammThl PO ot 5 mas 2018 r.
N 2981 «OO6 yrBepxaeHun mnpodeccuoHaibHOrOo  ctaHgapra  «llemaror
JOTIOJIHUTEIBHOTO oOpa3zoBaHuUs nerei u B3POCIIBIX») — URL:
/Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT ID=48583 (mara obopamenus: 10.04.2021).

6. denepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTENIbHBINA CTaHAAPT OCHOBHOTO OOIIIETO
oOpazoBanusi (YTBEepkKJeH TMpuKazoM MUHHUCTEpCTBA OOpa3oBaHUs W  HAyKHU
Poccuiickoit ®enepauuu ot 17 nexadps 2010 r. N 1897) (pen.21.12.2020) — URL:
https://fgos.ru (nata obpamenus: 10.04.2021).

7. denepanbHbIA TOCYJAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CPETHErO OOIIETOo
obpazoBanmsi (YTBepKIeH mpukazoM MuHHCTEpcTBa 00pa3oBaHWs W HAYKH
Poccuiickoit ®@enepaunn ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL:
https://fgos.ru (nara oopamenus: 10.04.2021).

8. Meronnueckune peKOMEH IAlUU TT0 CO3TaHHI0 U (YHKITMOHUPOBAHUIO JETCKUX
TexHomapkoB «KBanTopruym» Ha 6aze 0011e00pa3oBaTEbHBIX OPraHU3aIuN
(YTBepxaeHsl pacnopsbkeHrneM MUHKHCTEpCTBA MpocBelenust Poccutickoit denepanuu
ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nara oGparieHus:
10.043.2021).



9. Meroanueckue pexomeHaanuun MunuctepcTBa npocsemienuss PO ot 25.11.2022 No
TB-2610/02 “Tlo co3maHui0 W (PYHKIMOHHUPOBAHUIO B 00IIE00pa30BATCIILHBIX
OpraHu3alMsIX, PACIOJIOKEHHBIX B CENbCKOW MECTHOCTHM M MaJlbIX ropojax, LEHTPOB
00pa3oBaHMsI E€CTECTBEHHO-HAYYHONM W TEXHOJIOTMYECKOW HaNpaBJICHHOCTEH IS
UCTIONBb30BaHus B padore B 2023 u mocneayonmx rogax”

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «XUMMUSA»

Bxman ywebHoro mnpeamera «XuMus» B JOCTHKEHHE IeJe OCHOBHOTO OOIIEro
oOpa3oBaHusi 00YCJIOBJIEH BO MHOT'OM 3HAUYE€HHEM XMMHYECKOW HAayKH B MO3HAHWU 3aKOHOB
OpPUPOJbI, B Pa3BUTUU TMPOUZBOAMUTEIBHBIX CHJI OOIIECTBA M CO3JaHUU HOBOM 0a3bl
MaTepUATBLHON KYJIbTYPBHI.

XUMUS KakK JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK PAaclpOCTpaHuia CBOE BIUSHUE Ha BCE
00J1aCTH YeTTOBEYECKOT0 CYIIECTBOBaHUS, 3a7ajla HOBOE BUJICHHE MUPA, CTajda HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM >XU3HU OOIIECTBA: 3HAHUE
XHUMHH CITY>KHT OCHOBOU /17151 (pOpMHUpPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €T0 MPECTaBICHHH O
MaTepUaTbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMUEH MTPEICTaBICHUS
0 B3aMMOIIPEBPAILICHUSIX SHEPTUU U 00 IBOJIIOIMU BEIIECTB B MPUPOJIE; COBPEMEHHAS XUMUS
HApaBJICHa Ha pPEIICHHE TI00ANbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA —
CBIDEBOM, OJHEPIreTUYECKOM, TMHUINEBOM ¢  HSKOJOTMYecKoW Oe30macHoCTH, MpodiieM
3/IpaBOOXPaHCHHUS.

B ycnoBusix Bo3pacrampmiero 3HAYCHUS XUMHM B JKH3HM OOIIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOT0 00pa3oBaHus. B miaHe commanu3anuu OHO SIBISIETCS OJHUM
U3 yciaoBui ((OPMUPOBAHUS UHTEIJIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUS.

COoBpeMEHHOMY YEJOBEKY XHWMHUYECKHE 3HAHUSA HEOOXOIUMBl [JIi MPUOOpPETCHUS
OOIIEKYIBTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO
y4acTBOBaTb B MHOTOOOpa3HON JKM3HM OOIIECTBA, IS OCO3HAHUS BAXHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO U 3JI0POBBIO IPYTUX, K OKpYKAIOLIEeH MPUPOIHON cpene, s
TPaMOTHOTO TIOBEJICHUS TIPH UCIIOJIH30BAHUH PA3TUYHBIX MATEPUATIOB M XUMUYECKHX BEIIECTB
B IIOBCEJJTHEBHOM KU3HU.

XuMHuueckoe 00pa3oBaHHWE B OCHOBHOHM IIKOJE SBISIETCS Oa30BBIM IO OTHOIICHHIO K
cucTeMe OOIIero XUMHUYECKOro obpa3zoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE
OHO pealn3yeT MpHUCylue OoOIEeMy XHMHUUYECKOMY OOpa30oBaHUIO KIIOUEBBIE IEHHOCTH,
KOTOPBIE OTPaXalOT TOCYAAapCTBEHHBIC, OOIIECTBEHHBICE U HWHIWBHUAYyaJIbHBIE MOTPEOHOCTH.
OTUM ompenensercs CYIHOCTh oO0medl crpateruu OOy4deHUs, BOCIHTAHUS U Pa3BUTHUS
00ydJaromuxcs CpeACTBAMU YICOHOTO MPEeIMETa « XUMHUS).

N3yuenne npeameTa: 1) crocoOCTBYeT peaiM3allid BO3MOXKHOCTEH IS CaMOpPa3BHTHS U
dbopMHUpPOBaHUS KYJIBTYPHI TUYHOCTH, €€ 00IIel 1 (QYHKIIMOHATHHON IPAaMOTHOCTH; 2) BHOCUT
BKJIaJ B (OPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABHIKOB HX
CaMOCTOSITEIPHONW y4eOHOW JESITENIbHOCTH, AKCICPUMEHTANBHBIX W  HCCIEIOBATEIIBCKUX
YMEHUH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM KH3HH, TaK U B MNPO(PEecCHOHATBHOU
JESATeTbHOCTH; 3) 3HAKOMHUT CO CHenu(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3TJIsi[]a HA €IUHCTBO MPHUPOJLI M YeTIOBEKa, SIBJSETCS OTBETCTBEHHBIM 3TAarlOM B
(GopMHpOBaHNHM  €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH MOJPOCTKOB; 4)  CIOCOOCTBYET
(GhOpMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM 3HAHHSIM, K MPUPOAE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHUE IIKOJIHHUKOB.



HasBannble HampaBiieHus B O0OyYEeHUH XUMHUU OOECIEUMBAIOTCS CHELMPHUKON comepx aHus
npeaMeTa, KOTOPbIN SBJISETCS MeIarori4ecky alallTMPOBAHHBIM OTpakeHHEeM 0a30BOil Hayku
XUMUH Ha OIIPENCIIEHHOM dTare €€ pa3BUTHA.

Kypc XuMuu OCHOBHOW UIKOJIBI OpPUEHTUPOBAH HAa OCBOEHHE OOYYaIOIIMMHUCA OCHOB
HEOPraHMYECKOW XMMHH U HEKOTOPBIX TMOHATUA U CBEACHHM 00 OTHEIbHBIX OO0BEKTax
OpraHWYECKOW XUMUHU.

CrpykTypa coaepxaHusi npeamera chOpMHpOBaHA HA OCHOBE CHUCTEMHOI'O MOJXO0Ja K €ro
n3yuyeHuto. ColepxaHue CKIAIbIBAETCA W3 CUCTEMBI MOHATUM O XMMHYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMbI TMOHSATUH O XUMHUYEeCKOoW peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbI 110 IPUHLUITY IIOCIIEIOBATEIBHOIO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKUX
IIPEACTABICHUN pPA3HOIO YPOBHS: AaTOMHO-MOJIEKYJSIDHOIO YYEHHMsT KAaK OCHOBBI BCETO
ecrecTBo3HaHus, ypoBHs [lepuoguyeckoro 3akoHa J[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHa
XUMHUHM, Y4YEHUS O CTPOEHMM aToMa M XHUMHYECKOW CBsI3W, TMpelIcTaBiIeHUN 00
JNEKTPOJIUTUYECKOM  IHCCOLMAIMM  BEUIECTB B pacTBOpax. [eopeTHYEeCKHe 3HaHUs
paccMaTpUBAaIOTCSI Ha OCHOBE OMIIMPUYECKH TMOJYYEHHBIX UM OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JPYroMmy, BBITIONHSA (PYHKIIUU
OOBSCHEHUST M TNPOTHO3UPOBAHMS CBOICTB, CTPOEHUS U BO3MOYKHOCTEW MPAKTUYECKOIO
IIPUMEHEHHUS U MTOJyYCHUS N3Y4acMbIX BEILIECTB.

Takass opraHuzanus coAepXaHUsi Kypca CIOCOOCTBYET NPECTABICHUI0 XHUMHYECKOU
COCTABJIAIONICH HAy4YHOW KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOM HOpUpoAbl. Tem caMbIM
o0ecreynBaeTcsi BO3MOKHOCTh (DOPMHUPOBAHUS Y O0YYAIOIIUXCSl IEHHOCTHOI'O OTHOILEHUS K
HAay4HOMY 3HAHUI0O M METOJaM IO3HAHWS B Hayke. BakHO Takke 3aMEeTUTh, YTO OCBOCHHE
COZIEpKaHUs Kypca MNPOUCXOJMUT C MPUBJICUYCHHEM 3HAHUW W3 paHee H3YYEHHBIX KYpPCOB:
«Oxpyx)aronuit mup», «bronorns. 5—7 kimaces» u «®Pusuka. 7 Kiacey.

OEJA N3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUA»

K mnampaBneHuio TEpBOCTENEHHONW 3HAYMMOCTH TIpU pealn3alur  00pa3oBaTENIbHBIX
¢byHKui npeamera «XuUMHUS» TPAAMIMOHHO OTHOCAT (OPMHpPOBAHHWE 3HAHUW OCHOB
XUMHYECKOW HAyKM Kak o0JlacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH 4YE€JIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHMPOBOM KyJbTYphl. 3ajaya
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbI XMMHUYECKUX 3HAHUW — BaXKHEUIIHUX (PAKTOB,
MOHSTHA,  3aKOHOB U  TEOPETHMUECKHX  TOJIOXKEHWH,  JOCTYmHBIX  00001meHui
MHPOBO33PEHUECKOT0 XapakTepa, sI3blka HayKH, 3HAHUM O HAy4YHbIX METOJaX HW3Yy4YEHUs
BEIIIECTB U XMMHUUECKUX PEaKIUii, a Takke B (GOPMUPOBAHUU U PA3BUTHH YMEHHUN U CIIOCOOOB
JESATeTbHOCTH, CBS3aHHBIX C TUIAHHUPOBAHHEM, HAOJIIOJACHUEM M MPOBEICHUEM XHUMHYECKOTO
JKCIICPUMEHTa, COOJIIOJICHHEM TIpaBUJ OE30MacHOrO OOpaIleHWs C BEIIeCTBAMH B
ITIOBCETHEBHOM JKU3HU.

Hapsiny ¢ atum nenu u3ydeHus npeaMera B IporpaMme YTOUYHEHBI U CKOPPEKTHPOBAHBI C
y49€TOM HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOIro oOmiero oOpaszoBanus. CeromgHs B
oOpa3zoBaHuM 0C0O00 3HAYUMOW MPHU3HAETCS HAMPABICHHOCTh OOYYEHHUS HA pa3BUTHE U
CcaMOpa3BHUTHE JUYHOCTH, (HOpMHUpOBaHUE €€ WHTEUIEKTa M oOImeld KymbTypbl. OOydeHHE
YMEHHUIO YYUTHCA U MPOJOJKATh CBOE O0Opa30BaHHME CAMOCTOATEIBHO CTAHOBUTCA OJHOM W3
BOKHEUITNX (QYHKIMH y9eOHBIX IPEIMETOB.

B cBs3u ¢ 3TM npu M3y4YEHUM MpeaMeTa B OCHOBHOM IIKOJE JOMUHHPYIOIIEE 3HAYEHUE
npuoOpesu Takue e, Kak:

dbopMUpOBaHNE WHTEUICKTYaIbHO PA3BUTON IJWYHOCTH, TOTOBOH K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSTHIO PEIIeHUM, CIOCOOHOW amanTUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU,



HAlpaBJICHHOCTh  OOyuYeHHs Ha  CHCTEeMAaTHMYecKoe NpUOOIIeHHe  ydaumxcs K
CaMOCTOSITEIbHOM  TIO3HABATEJIbHOW  JIEATENIIBHOCTH, HAay4YHbIM  METOJAaM  IO3HaHMS,
(GOopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE COCOOHOCTEN K XMMHUU;

o0OecrieyeHre yCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 OOYYalOUUMUCS  OIBITA
pazHoo0pa3Hoil AesTENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHIINH ), UMEIOINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3IMUYHbIX BUJOB ACATEIBHOCTH;

(dbopMupoBaHHE YMEHUN OOBSACHATP M OLEHUBATh SBJIEHUS OKPYXKAIOIIEr0 MHpa Ha
OCHOBAHUU 3HAHUH U ONbBITA, TOJIYYEHHBIX NIPU U3yYEHUHN XUMUH;

dbopMupoBaHue y OOydarolIUXCsl T'YMAaHHUCTHYECKUX OTHOIICHWN, MOHUMAHUS LEHHOCTH
XUMHUYECKUX 3HAHUU NJIs BBIPAOOTKH 3KOJIOTMUECKH L€1€cO00pa3HOro MOBEAEHUSI B OBITY U
TPYAOBOM NIEITENBHOCTH B LENSAX COXPAHEHHS CBOETO 30POBbSI U OKPYKAOIIEH MPUPOTHOMN
cpenbl;

pa3BUTHE MOTUBAIIMH K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS OOILEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis ¥ HampaBIEHHOCTH JalbHEHIIero o0y4eHus.

COJEPKAHUE YYEBHOI'O ITPEIMETA

IlepBoHayanbHbIe XMMHYECKHE TOHATHUS

[Ipenmet xumun. Ponp Xxumun B )KU3HU denoBeka. Tena u BemecTBa. Duznueckue CBOMCTBA
BEUIECTB. ArperaTHoe cocTosiHie BeulecTB. [loHsATHE 0 MeTOaX MO3HAHUS B XUMUU. XUMHUSI B
cucteme Hayk. YucTtele BemecTBa U cMecu. CriocoObl pa3/iesieHus: cMeceil.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
Y CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyna. BajleHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHOocUTeNnbHasi aToMHas Macca. OTHOCHUTENIbHAsT MOJIEKYJISIpHAsl Macca.
MaccoBast 10151 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

OuU3NYECKUEe W XHUMHUYECKHE SBJICHUA. XUMHUYECKas peakius M €€ MPU3HAKU. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XHUMHUYECKHME YypaBHeHUA. Kriaccupukauus XUMHUYECKUX
peaxiuii (CoeTuHEH U, pa3IOKEeHUsI, 3aMellleHrs, 0OMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJ0M, C mpaBuiIaMu paboThl B
naboparopur W npuéMaMu oOpallleHHus ¢ JTa0opaTOPHBIM O00OPYJOBaHUEM; H3y4€HUE WU
omrcaHue (U3MUECKUX CBOMCTB O0pa3I[OB HEOPTraHWYECKUX BEIIECTB; HaOIO/ICHUE
¢usnueckux (TUIaBJIIEHHE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUICHHE U
KOHJCHCALUSI BOJABI) M XMMHMUYECKHX (TFOpEeHHE CBEYM, MPOKAJUBAHWE METHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIOTOM) SBJICHUN, HaOJMIOJIEHHEe M OMNHCAHHE MPHU3HAKOB
NPOTEKaHNUs XUMUYECKUX peakUuil (pa3ioKeHHe caxapa, B3auMOJIEHCTBUE CEPHOM KUCIOTHI €
xJopugoM Oapusi, pasnoxkeHue ruapokcuaa Mmenu(ll) nmpu HarpeBaHuu, B3anMOJICHCTBUE
xkene3a ¢ pactBopom conu Menu(Il)); mzyuenue cnocoOoB pazzaeneHus cMmecer (C MOMOIIBIO
MarauTa, QWIbTPOBAHUE, BHIAPUBAHHUE, IUCTHWUIAIMS, XpoMmartorpadwus), MTPOBEICHUE
OYUCTKH TOBAapeHHOW coyn; HAOJIOJEHWE W ONMHCAHHWE pE3YyJIbTATOB INPOBENEHUS OIBITA,
WUTIOCTPUPYIOLLIETO  3aKOH ~ COXpPAaHEHUsT  MAacChl;  CO3[JaHUE  MOJeled  MOJeKyl
(11apoCTep KHEBBIX ).

BaskHeiimne npeacTaBuTe/ M HEOPraHU4eCKHUX BellleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3JI€MEHT M MPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoaa B Mpupoje, (pu3nyeckue M XMMHUYECKHE CBOICTBa (peakuuu
ropeaus). Oxcunel. Ilpumenenwe kuciaopoga. CrnocoObl TOMy4YeHHS KUCIOpOJa B
nabopaTopuH U IpoMbIIUIeHHOCTUH. KpyroBopoT kucinopoaa B npupoze. O30H — ajuioTponHast
MoaudUKaIUs KUCIOPOIa.



TermoBoil 3(p¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHYECKHE YypaBHEHHUS, DOK30- U
SHAOTEPMUUYECKUE peaKUUH. TOIUIMBO: Yrojiib M METaH. 3arps3HEHHE BO31yXa, YCHICHUE
NapHUKOBOTO 3 (deKTa, pa3pymeHne 030HOBOTO CIIOA.

Bonopon — snemMeHT u npocToe BeriecTBO. Haxoxaenue Boiopo/ia B npupoje, puznueckue
U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmoydeHust. KucnoTsl u comnu.

KonnyectBo BemiectBa. Monb. MomnspHas Macca. 3akoH ABoraapo. ModsapHbIi 00BEM
ra3oB. PacuéTbl Mo XMMHUYECKUM YpPaBHEHUSIM.

@dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HaceleHHsle u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpMMOCTH BemiecTB B Boje.MaccoBast [0Sl BEIIECTBA B
pacTBope. XumMuieckue cBoiictBa Bojabl. OcHOBaHMs. Poib pacTBOpOB B IPHUPOJE U B KU3HU
yesnoBeka. KpyroBopor BOJbsl B MpHUpPOJE. 3arpsi3HEHUE MPUPOAHBIX BojA. OXpaHa W OUYMCTKA
IPUPOJTHBIX BO/I.

Knaccudukanuss Heopranmueckux coeauHeHnil. Oxcuapl. Kinaccudukanuss OKCHAOB:
coseoOpasyrone  (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHbIE) U  HecoJeoOpa3yrolue.
Homenknarypa oOKcuaoB (MexAyHapoaHas U TpuBUaNbHas). Du3nueckre M XUMUYECKUE
cBolcTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Kiaccudukauus ocHOBaHMM: WIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHOBaHMM (MeXIyHapoAHAs W TpuUBUAibHas). PU3NYECKHE U XMMHUYECKHE
CBoOMCTBa OCHOBaHUU. [lonydenne ocHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenknatypa Kucior (MeXIyHapoAHas W
TpuBHaNbHAsI). PU3NUECKHMEe M XUMHYECKHE CBOWCTBA KHUCIOT. P aKTHUBHOCTHM MeETalIOB
H. H. bekerosa. [lonmyueHnue Kucior.

Comu. Homenknatypa coneit (MexayHapoaHasi U TpuBHalbHas). OU3NYECKUE U XUMUUECKHE
cBoiicTBa conei. [lomyueHnue coseil.

['eneTnueckas CBsI3b MEXAY KjaccaMl HEOPTaHUYECKUX COECTUHEHUI.

XYUMHUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIpPEICICHUE COAEpPXKAHUA KUCIOpoAa B
BO3JyXe; TMOJy4YeHHe, coOupaHue, paclo3HaBaHUE W H3yYEHUE CBOWCTB KHUCIOPOJA;
HaOJII0/IeHNE B3aMMOJICHCTBUSL BEUIECTB C KHUCIOPOAOM UM YCIOBUS BO3HUKHOBEHHUS U
IpeKpalleHuss ropeHus (moxapa); O3HaAKOMJIEHHE ¢ oOpa3lamMu OKCHJIOB U ONHUCAHHE HX
CBOMCTB; IOJIy4e€HUE, COOMpaHe, paclO3HaBaHNWE U M3YyYEHHE CBOMCTB BOJOpOJa (rOpeHHe);
B3auMojeiictBue  Bojopoaa ¢ okcugoM — meau(Il)  (BO3MOXXKHO — HCMOJIB30BaHUE
BUJICOMATEpHUANIOB); HaOIIOZeHHe OOpa3lOB BELIECTB KOJIMYECTBOM | MOIIb; HCCIEOBaHHE
0COOEGHHOCTEH pAacTBOPEHMS BEIIECTB C pPa3IMYHOW pACTBOPHUMOCTBIO; IPHUTOTOBJICHHE
pPacTBOPOB C OMPEACIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOrO BEIIECTBA; B3aUMOIECHCTBHE
BOJIbl C MeTaJUlaMH (HAaTpUEeM U KajbliueM) (BO3MOKHO HCIOJIb30BAaHHUE BUJEOMATEpPUATIOB);
ONpEJEIIEHNE PAaCTBOPOB KHUCJIOT M IIEJOYEH C MOMOILIBI0 HMHAMKATOPOB; HCCJIEIOBAHUE
00pa3IoB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB; HAOJIOJIEHUE U3MEHEHHSI OKPAaCKU
MHAMKATOPOB B PacTBOpax KHUCIOT U 1LIeno4Yel; u3yyenue Bzaumoaeiicteust okcuaa meau(ll) c
pacTBOPOM CEPHOW KHUCJIOTHI, KHCIOT C METaulaMH, PEAKUWH HEUTpaau3aluu; MOJy4EHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJIHOIO MeETajlla JpPYyrdM M3 pacTBOpa COJIH;
pEllIeHHE SKCHEPUMEHTANBHBIX 3a7ady 1o Teme «BakHelimme Kiacchl HEOPraHUYECKUX
COEJIMHEHUNY.

Hepuonuuyecknii 3axkoH u Ilepuoamuyeckass cucrema xumuyeckux djaementos /JI. U.
MenpeneeBa. Crtpoenue aTOMOB. Xumnyeckasi CBA3b. OxkucaurTeabLHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[lepBble MONBITKM KJIacCHU(PUKALUKA XUMUYECKUX 371eMeHTOB. [oHsATHE O rpymnmax CXOJHBIX
9JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl).
DneMEeHTHhI, KOTOpble 00pa3ytoT aM(pOTEepHbIE OKCUABI U TUIPOKCHIBI.



[lepuoanueckuii  3aKoH. [lepuonnueckass  cucreMa  XUMUYECKHX  DJIEMEHTOB
. . MenneneeBa. KopoTkonepuoaHas wu giuuHHOmepuoaHas ¢opmel [lepuogndeckoi
cucreMbl xuMmuueckux snemeHToB J[. 1. Menneneesa. Ilepuonel m rpynnsl. dusznyeckuit
CMBICJI IIOPSAKOBOTO HOMEPA, HOMEPOB NIEPUO/1A U I'PYIIIHI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. DnekTpoHsl. CTpOEHUE 3JIEKTPOHHBIX
obOonoyex aromMoB TmepBeIXx 20 Xxumuueckux snemeHTOB llepuoamueckoit cuctemsr [I. U.
MenneneeBa. XapakTEpUCTHKA XUMHUYECKOTO MIEMEHTA 110 €T0 MOJI0KEHUIO B [lepnoandeckon
cucreme /1. . Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMHUYECKHX AJIEMEHTOB, METANIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB MO Ipynnam U nepuogam. 3HadeHue lleprogumueckoro 3akoHa u
[leproanueckoi CUCTEMBl XUMUYECKUX DJIEMEHTOB JUIS Pa3BUTHUS HAyKd W mpaktuku. [[. WM.
MeHnieneeB — yUYEHBIN U TPaXKIaHUH.

Xumuueckas CBSI3b. KoBasienTHas (monsipHas U HEMoJIIpHas) CBS3b.
DNEeKTPOOTPULIATETBHOCTh XUMUYECKUX 3JI€EMEHTOB. VlOHHAas CBSA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okuciIeHus
Y BOCCTaHOBJIEHUsI. OKUCIUTENHN U BOCCTAHOBUTEH.

XUMHUYECKUNA HKCIEPUMEHT: H3y4eHUE OOpa3OB BEIIECTB METAJIOB U HEMETAIJIOB;
B3aUMOJCHCTBHAE THAPOKCUIA IMHKA C PaCTBOPAMM KHUCJIOT U IIEJIOYEH; IIPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX — NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —peakluil (ropeHwue,
peaKkiuu pa3ioXKeHUs, COSTUHEHUS).

MexnpeamMeTHbie CBSA3M

Peanuzanus MeXNnpeaMETHBIX CBs3ed MpPU U3YYEHUH XMUMHH B 8 Kjlacce OCYIIECTBISETCS
Yyepe3 UCIHOJb30BaHME KaK OOIIUX EeCTECTBEHHO-HAYYHBIX TMOHSATHUH, Tak M MOHSITHH,
ABJISIFOIUXCS. CACTEMHBIMH JUJIS1 OTZIEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE TOHATHA: Hay4YHbIH (PaKT, THUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3,
CUHTE3, KiIaccu(ukaius, MepUOAUYHOCTb, HAOIIO/IEHUE, SKCIEPUMEHT, MOJEIUPOBAaHMUE,
U3MEPEHUE, MOJIETb, SIBIICHHE.

®usuka: wmarepusi, aToM, DJJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIHJ, H3O0TOIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsj, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEILECTBA, a3, (U3NYEeCKHe BEIMYMHBI, €UHHIIBI U3MEPEHHsI, KOCMOC, TUIaHETHI,
3B&31161, COTHIIE.

buonorus: dotocuntes, apixanue, 6uocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOTIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INNVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3ydyenne xumuu B 8 Kilacce HANpaBlIEHO HA JOCTHKEHUE OOYUYarOIIMMUCA JTUYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOT0O peIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3Y/IbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTIO OOINEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYYCHHUSI XMMHH B CIMHCTBE YY4COHOM M BOCIIUTATEIILHOW JICATCIILHOCTH
OpraHu3aii B COOTBETCTBUH C TPAJAUIUOHHBIMH POCCHUHUCKMMH COLMOKYJIbTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMHU IIEHHOCTSAMH, MPHHATHIMH B OOINECTBE IMpaBHJIaMH W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CAMOPa3BUTHS M COIMATU3AIMU
00y4JaroIIMXCsl.

JIMYHOCTHBIE PE3YIbTATHI OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIC B YACTH:

IMaTpnoTHYecKOro BOCMUTAHNUS



1) HEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HacJIeINI0, NMOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHON MH(pOpPMaLKEl O MEPENOBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOM M OTE€UYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpONCTBE
MHpa U 00I1eCcTBa;

I'paxnanckoro BocnuTanus

2) mpeAcTaBlIEHUs O COLMAIBHBIX HOPMAaxX M MpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE, KOMMYHHKAaTHMBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOH, YydeOHO-
UCCJIEIOBATEILCKOM, TBOPYECKOW M JPYTrUX BHIAX JEATEIbHOCTH; TOTOBHOCTHM K Ppa3HO-
00pa3HOIl COBMECTHOM IEATENBHOCTU IPU BBINOJIHEHUHM y4YeOHBIX, [MO3HABATEIbHBIX 3ajad,
BBINIOJTHEHUM XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHMIO U B3aMMOIIOMOILM B Mpoliecce 3TOM yueOHON AesITeIbHOCTH; TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJEHUE U IOCTYNKM CBOMX TOBapHILEH C IO3WLHH HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEACTBHI MOCTYIIKOB;

LleHHOCTH HAYYHOr0 MO3HAHMS

3) MUPOBO33PEHUECKHMX IPEICTAaBICHUI O BEIIECTBE M XHMHUYECKON PpeaKiud,
COOTBETCTBYIOLUIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIOLIUX OCHOBY MAJIS
NOHMMAHMSI CYIIHOCTHM HAayYHOM KapTHUHBI MHpa; MpeAcTaBleHUHd 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHsI IPUPOABI, B3aUMOCBSA3SIX YEJIOBEKA C IPUPOJHOM CPEAOi, O pOJIn
XMMWH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeNbHBIX MOTHMBOB, HANpPAaBJIEHHBIX Ha IOJYYEHHUE HOBBIX 3HAHMHM MO XUMUH,
HEOOXOAUMBIX JJIsl OOBSICHEHUSI HAOII0aeMbIX MIPOLIECCOB U SIBIICHUM;

5) no3HaBatenbHON, HHPOPMAIIMOHHOW U YUTATEIBCKOM KYJIBTYpHl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENbHONU PabOThl C Y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypOH, AOCTYIHBIMU
TEXHUYECKUMH CPEACTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYyYEHHIO M MO3HAHUIO, JII0O03HATEILHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K
camMo00pa30BaHUIO, POEKTHOM U HUCCIIEI0BATEIbCKON 1E€ATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJIEHHOCTH U YPOBHSI 00y4YeHUS B AalIbHEUIIEM;

®opMUpPOBaAHMSA KYJIbTYPbI 310POBbS

7) OCO3HaHWSA LEHHOCTH HU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 ’KHU3HHM, OCO3HAHMS MOCIEIACTBUN M HENPUATHUS BPEIHBIX
npuUBbIYEK (YHOTpeOJIEHUs alKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOAUMOCTH COOIOIEHUS
npaBmi 0€30MaCHOCTH TPH OOpalleHUH C XMMHYECKHMMH BEIIECTBAMU B OBITY W peabHOU
KU3HU;

TpynoBoro BocnuTanust

8) mHTepeca K MPaKTHYECKOMY M3YYEHHUIO podeccuii M Tpyaa pa3IndHOro Poja, YBaKECHHE
K Tpyly W pe3yibTaraM TPYAOBOH AEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE INPUMEHEHUS
OpEeIMETHBIX 3HAHMM MO XUMHH, OCO3HAaHHOIO BbIOOpa HMHAMBHUAYAJIbHOW TpaeKTOPUHU
NPOJOJKEHUsT 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XMMHH,
0OIIEeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCHemH ol Mpo(hecCHOHaNbHON NeATEIbHOCTH U
pa3BUTH HEOOXOIUMBIX YMEHHIT; TOTOBHOCTh aIaliTUPOBATHCS B MPO(eccnoHaIbHOM Cpee;

IKOJIOrHYeCKOro BOCIIMTAHUS

9) osKomorHyYecKu 1eaecoo0Opa3HOro OTHOLIEHHUS K NPUPOAE KaK HCTOYHHMKY SKU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHMS IIEHHOCTH 3JI0pOBOTO M Oe30macHoro odpasa
KU3HU, OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U TICHUXHYECKOMY
3/10pOBbIO, OCO3HAHUS LIEHHOCTH COOJIIO/ICHUS MPaBUiI O€30MacHOro MOBEACHUS MPH padboTe C
BELIECTBAMHU, & TAK)KE B CUTYyaLUX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOEH;

10) cnocoOHOCTH NMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPH M3YUYEHUU XUMHH, JUJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYXKAIOLIEH IMPUPOIHOW CPEIOH, MOBBILICHUS YPOBHS JKOJOIMUYECKOM



KYJIbTYPbI, OCO3HAHUS TJI00AILHOTO XapaKTepa IKOJIOTHIECKUX MTPOOIeM U MyTeH UX pelieHUs
MOCPEJCTBOM METOJI0B XUMUHU;

11) 5KOJIOrMYECKOrO0 MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COIUAIBHON MIPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUYMMBIE I8 (POPMUPOBAHUS
MHUPOBO33pEHHUs OOIICHayuHble OHATHUS (3aKOH, TEOpUs, MPUHIIUII, TUIIOTE3a, (PAKT, CUCTEMA,
Ipolecc, SKCIEPUMEHT U Jp.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUEOHBIX
peIMeTax M IMO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEAMETOB (POPMUPOBATH MIPEACTABIICHUE
O LEJOCTHOW HAayyHOM KapTUHE MHpa, M YHUBEpcajbHble YyueOHblE JAEWCTBUSA
(mo3HaBaTeNbHBIE,  KOMMYHMKAaTHBHBIE,  PErYJISATHBHbBIE),  KOTOpble  OOECIEeYMBAIOT
(¢opMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U  OCYILECTBIIECHUIO
y4eOHOU JeATeNTbHOCTH.

MeranpenMeTHble pe3yabTaThl OCBOEHHMS OO0Opa30BaTENbHON NporpaMmbl IO XUMHUH
OTpa’kaloT OBJIQJICHUE YHUBEPCAIbHBIMU [IO3HABATEIbHBIMU JCUCTBUSAMH, B TOM YHUCIIE:

ba3oBbIMH TOrH4eCKUMHU AeHCTBUSAMH

1) ymMeHueM HCHOIb30BaTh MPUEMBI JIOTUYECKOI'O MBIIUICHUS TPU OCBOCHUM 3HAHMIA:
pacKkpbIBaTh CMBICI XHMHUYECKUX TOHATUH (BBIACNATH HUX XapaKTepHble MPU3HAKH,
YCTAHABJIMBATH B3aUMOCBSA3b C IPYTUMU OHSITHUSIMH ), UCIIOJIb30BATh MOHATHUS 1JI1 OObSICHEHHUS
OTIIENbHBIX (PAKTOB M SABJICHUW; BHIOMpPATh OCHOBAaHUS M KPUTEpUHU MJs KilacCU(UKAIMU
XMUMHUYECKHX BEIIECTB M XUMHUYECKHUX peaklui; YCTaHABIMBAaTh MPUYMHHO-CIIEIACTBEHHBIE
CBSI3M MEXAY OOBEKTaMH H3y4YeHHs; CTPOMTH JIOTUYECKHE pacCyXIeHUs (MHIYKTHBHBIE,
JNEAYKTUBHBIE, TIO aHAJIOTUN); J1€JaTh BBIBOJBI U 3AKIIOUECHHUS;

2) yMeHHeM IPUMEHSTh B Mpoliecce MO3HAHUs MOHATH (IpeAMETHBIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3yeMble B XHUMHH, IPEoOpPa3oBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MTPEICTABIICHUS — XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTA),
XuMuueckass ¢GopMyla M ypaBHEHHE XUMHYECKOW peakuuh — TMpU pPEUIeHUH Y4eOHO-
NO3HABATENbHBIX 337a4; C Y4YETOM OTHUX MOJEIBHBIX IPEACTABICHUN BBIABIATE U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKN U3YYaeMbIX 00BbEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKIUH; BBISBISATH 00IIME 3aKOHOMEPHOCTH, TPUUYUHHO-CIIE/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHUS B U3Y4aeMbIX IPOLECCAX U SBJICHUAX; MpeAJararb KpUTEPUHU ISl BBISBICHUS
9THX 3aKOHOMEPHOCTEH M NPOTHBOPEUMi; CAMOCTOSITEIILHO BbIOMpaTh CHOCOO pelIeHus
yueOHOM 3ajaun (CpaBHHMBATh HECKOJIbKO BAapUAaHTOB pelleHus, BbIOMpaTh Haubosee
HNOJIXOJALIUHN C YYETOM CaMOCTOSATEIbHO BBIJICICHHBIX KPUTEPHUEB);

BazoBbIMHM uccieq0BaTeIbCKUMH 1eCTBUAMH

3) yMEHMEM HUCIOJB30BaTh IMOCTABIEHHBIE BOIIPOCH B KAY€CTBE MHCTPYMEHTA IO3HAHHUS, A
TaK’K€ B KauecTBE OCHOBBI i1 (OPMUPOBAHHUS THUIOTE3bl MO MPOBEPKE MNPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KJICHUN;

4) mpuoOpeTeHne OMbITa MO IJIAHUPOBAHWUIO, OPTaHU3ALUN U TMPOBEACHHUIO YYEHHYECKUX
HKCMIEPUMEHTOB: YMEHUE HaONIOAATh 32 XOJAOM IpPOIEcca, CaMOCTOSTEIbHO MPOTHO3UPOBATH
€ro pe3yabTaT, opMyIUpOBaTH 0O00OIIEHHUS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEZIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe;

Pabotroii ¢c nHpopmanuei

5) ymeHueMm BbIOMpaTh, aHAJIW3UPOBATH W HMHTEPIPETUPOBATH MH(GOPMALUIO PA3IUYHBIX
BUZOB U (OPM TNpPEACTABICHUS, MOTYyYaeMyl0 W3 Pa3HbIX MCTOUYHUKOB (HAYyYHO-TIOMYJSIpHAs
JUTEpaTypa XHMMHUYECKOI'O COJEp)KaHMs, CIIpaBOYHbIE MocoOus, pecypcbl HHTepHeTa);
KPUTHYECKH OLIEHUBATH MPOTUBOPEUHBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;



6) yMeHUEM MPUMEHSThH Pa3IM4HbIE METO/IbI U 3aMpOChl MPHU MOUCKE U 0TOOpe MH(DOPMALIUU
U COOTBETCTBYIOIUX JAHHBIX, HEOOXOJUMBIX JUIsl BBIMOJTHEHHS] Y4€OHBIX M MMO3HABATEIbHBIX
3aJa4  ONpeAeNEHHOTO THMA; TNPUOOpPETeHHWE oOomblTa B  00JacCTH  HCIOJIB30BAHUS
WH(OPMAIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH, OBJIAJIECHUE KYJIbTYpOH aKTHBHOTO
UCIIOJIb30BAHUS PA3IMUYHBIX TMOUCKOBBIX CHUCTEM; CAMOCTOSATEIBHO BHIOMpATh ONTHUMAIIbHYIO
dbopMy mnpezactaBieHuss WHGOPMALMK U WLIIOCTPUPOBATH pelllaeMble 3aJaud HECIIOXHBIMU
CXEMaMH, JuarpaMMaMu, ApyruMu (opmMamu rpauky U UX KOMOMHALUSMU;

7) yMEHHEM HCIIONb30BaTh M aHAIU3UPOBATH B MpoIllecce YU4EOHON U HCClIeOBaTEeNbCKON
NESTENbHOCTH HMH(POPMAILIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3siiicTBa H
TPAHCHOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIbL;

YHuBepcalibHbIMH KOMMYHUKATHBHBIMU 1eliCTBUSIMU

8) ymeHweMm 3agaBaTh BOIPOCH (B XOJ€ AHAlora W/WIW JTUCKYCCHUH) TO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYITHPOBATH CBOU TMPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3aa4H;

9) npuoOpereHue OmbITa MPE3EHTAIMM  PE3YJIbTATOB  BBIMOJHEHUS XUMHYECKOTO
JKcriepuMeHTa (71ab0paTopHOTO OIbITa, JT1a0OPaTOPHON PabOTHI MO HMCCIEAOBAHUIO CBOWCTB
BEILIECTB, YYEOHOTO MPOEKTA);

10) 3aWHTEepeCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIHHOH W
UCCJIEIOBATEILCKON JIEATENHHOCTH TPU PEIICHUU BO3HUKAIOIIUX MPOOIEM Ha OCHOBE ydéTa
00X MHTEPECOB M COIIACOBAHUS TO3UIUHN (00CYXIeHUs, OOMEH MHEHHUSMHU, «MO3TOBBIC
MITYPMBD», KOOPAWHAIMS COBMECTHBIX JCHCTBHH, ONpEICICHHE KpPUTEPUEB TI0 OICHKE
KauyeCTBa BBITIOJHEHHOM pabOThI U 1p.);

YHuBepcaJbHBIMHU PEryJsiTUBHBIMH J1eHCTBUAMH

11) yMmMeHHWEM CaMOCTOSATENBHO OMNPENesITh IETH JACATEIBHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSITETHLHOCTB,
BBIOMpaTh HambOosiee 3PGEeKTUBHBIE CITOCOOBI pelleHUs YYeOHBIX W MMO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEIbHO COCTaBIISITh MU KOPPEKTUPOBATH MPEIOKEHHBIA aJITOPUTM JIEHCTBUN TpU
BBITMIOJTHEHUH 33JaHUN C y4ETOM TOJNyYCHHS] HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUSAX; OILEHWBATh COOTBETCTBHE IOJYYEHHOTO pe3yibTaTa 3asiBICHHOU
1eny;

12) yMeHueM WCHONB30BaTh W AaHAIM3UPOBATh KOHTEKCTHI, TMpEIJaraéMble B YCIOBHH
3a1aHUM.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpenMETHBIX pE3yAbTAaTOB IO OCBOCHHUIO O00S3aTE€IBHOrO COJAEpkKaHUS,
YCTAHOBJICHHOTO JaHHOM TpPUMEPHOW padoueld MPOrpaMMOM, BBIJEISIOT: OCBOCHHBIC
oOydJaIUMHCS HAy4dHbIE 3HAHUS, YMEHHS M CHOCOOBI ACHCTBHUH, crenuduyeckue s
IpeIMeTHON 005acTu «XUMUS», BUIBI JEATEIHLHOCTH TIO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaIluy, MPeoOpa3oBaHUI0O W TMPUMEHEHHUI0O B PA3IUYHBIX Yy4eOHBIX M HOBBIX
CUTYyalusX.

[IpenMeTHbIE pe3yNbTaThl OTPAXKAIT CHOPMUPOBAHHOCTH Y OOYUAIOMIUXCS CIEAYIOIMINUX
YMEHUU:

1) packpwieams cmblci OCHOBHBIX XHMHUCCKUX TOHSATHHA: aTOM, MOJICKYJa, XUMHUYCCKHIA
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOJIHAs U HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAsI Macca, KOJIMYeCTBO BEIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas J10JIsI XUMHUYECKOTO 3JeMEHTa B COCAMHEHHUH, MOJSPHBIA 00BEM,
OKCHJ, KHCIIOTA, OCHOBAHHUE, COJb, DJJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHHS,



XUMHUYEcKas peakiusi, KaaccCupuKalus peakiuii: peakiuy COeJUHEHNUs, PEaKIIUU PA3I0KEHUS,
peakuuMy 3aMelieHHs, peakuu OOMeHa, 3K30- U DHIOTEPMUYECKHUE PEaKIMH; TEIUIOBON
s¢deKT peakuuu; IIpo aToma, SIEKTPOHHBIA CIIOW aToMa, aTOMHAsi OpOUTallb, paAnyC aToMa,
XUMHUYECKas CBs3b, MOJSPHASI U HETIOJSIpHAs KOBaJIEHTHAs CBsI3b, MOHHAS CBA3b, MOH, KATHOH,
aHUOH, pacTBOP, MAacCOBAsl 10J1s1 BELIECTBA (IIPOLIEHTHAsI KOHLIEHTPALIHS) B PACTBOPE;

2) unnoCmpuposams B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
IPUMEHSTH 3TU NOHSTHS NPU ONMCAHUM BEILIECTB U UX MPEBPAILECHUN;

3) ucnonvzo06amv XUMUYECKYI0 CHMBOJIUKY JUIS COCTaBlieHHS (OPMYJ BEIIECTB |
YPaBHECHUN XUMUUYECKUX PEAKIIUM;

4) onpedensimp BAICHTHOCTh aTOMOB 3JEMEHTOB B OHHAapHBIX COCIHHEHHSX; CTCICHb
OKHUCJICHHSI 3JIEMEHTOB B OHHApHBIX COEIMHEHUSX; [PUHAUIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COEIMHEHHH 1Mo ¢hopMmysaaM; BUA XUMUYECKON CBsI3U (KOBaJICHTHAS U
WOHHAs1) B HEOPTaHUYECKUX COECIMHECHUSX;

5) packpwvieams cmwica Ilepuomndeckoro 3akona [I. M. MeHnaeneeBa: IeMOHCTPHPOBATH
MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX 3JIEMEHTOB OT UX IMOJIOKEHHS
B Ilepuoanueckoil cucreMme; 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOIO  YYEHMsI, 3aKoHa ABOraJpo; OIKChIBaTh U XapaKTepU30BaTh
Tabinunyo gopmy Ilepuonnyeckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB: PA3IMyaTh MOHATHS
«rnaBHas noarpynna (A-rpymnmna)» u «nobdounast noarpynmna (b-rpymnmna)y, Mansie U 60JbIIIHe
MIEPUOIbI; COOTHOCUTH 0003HAUYCHHUS, KOTOpbIe UMeroTcs B Tabnuie «Ilepuonnyeckas cucrema
xumudeckux sneMeHToB [. 1. MenpaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS
aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIee YHCIO JIIEKTPOHOB H
pacrpeneneHle ux 1o 31eKTPOHHBIM CIIOSIM);

6) rraccuguyuposamv XUMUYECKUE SIEMEHTHI; HEOPraHUYECKUE BEIICCTBA; XUMHUUCCKUC
peakuuu (10 YUCIIy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY 3D (DexTy);

7) xapaxmepuzoeams (onucviéams) OOUIME XUMHUYCCKAE CBOWMCTBAa BEIICCTB Pa3IMYHBIX
KJIACCOB, MOATBEPK/asi ONMHMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIU;

8) mpocHno3uposams CBONCTBAa BEIIECTB B 3aBHCUMOCTH OT HMX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMSI XUMUYECKUX NPEBPALICHUN B pA3JIMYHBIX YCIOBUSIX;

9) ebiuUCIAMb OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJIF0 XMMUYECKOTO 3JIEMEHTa MO (opmyJsie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEUIECTBa B
pacTBope; IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIUY;

10) npumenssims OCHOBHBIC OIEPALUN MBICIUTEIBHON NEATENPHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IleHHe, CHUCTeMaTH3alluio, KIacCU(PUKAIMIO, BBISBICHHE MPUUYUHHO-
CIICJICTBEHHBIX CBSI3€M — IS WM3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKHUX pEaAKIUU;
€CTECTBEHHO-HAyYHbIE METOJIbl TO3HAaHUS — HaOJI0ACHNEe, W3MEpPEHHEe, MOJEIHPOBAHHE,
AKCIEPUMEHT (peasIbHbIN U MBICICHHBIN);

11) cnedoéams mpaBuIaM — TMOJB30BAaHUS ~ XUMHYECKOH TMOCYI0i ©  J1ab0paTOPHBIM
o0opylnoBaHMEM, a TaKXkKe TMpaBWiIaM OOpalleHusl C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHMSAMH T10 BBIIOJHEHUIO J1a0OpAaTOPHBIX XUMUYECKUX OIBITOB IO IOJYYEHUIO H
coOupaHHIo ra3000pa3HbIX BEIIEeCTB (BOJOPOJAA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C
ONpPENEIEHHON MacCOBOM J0JE€H pPAcTBOPEHHOIO BEIIECTBA; IUIAHUPOBATb W IMPOBOAUTH
XUMHUYECKHE HKCIIEPUMEHTBI 10 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
UHANKATOPOB (JJakMyc, ¢peHondTanenH, METUIIOPaHXK U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue Kosmn4yecTBo yacos Buabl gesiTeJIbHOCTH Buasi, JuekTpoHHbIe (LM(pPOBHIE)
n/m | pa3iejioB M TeM $hopmbi oOpa3oBaTe/ibHbIE pecypchl
TPOrPaMMBI BCero | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTpOS
padoThI padoThI
1.1. | Xumuss — Baxknasa| 5 |0 2 PackpsiBaTh CMBICIT | Y CTHBIN resh.edu.ru
o0JacTh M3y4aeMbIX TIOHSITHIA; | OTIPOC; http://schoolcollection.edu.ru/
€CTeCTBO3ZHAHUA W PackpsiBath ponb xumui B | [TuceMeHHbIl
NPAKTHYEeCKOM IIpUpOE u JKU3HHU | KOHTPOJIb;
AeATeJIbHOCTH yenoBeka, €€ cBa3b ¢ | IIpakTtrnueckas
YeJIOBEKa JpYTUMH HayKamH; | paboTa;
Paznuuars YUCTHIE
BEILIECTBA u CMecCH;
OJIHOPOJHbIE u
HEOAHOPOHbIE CMeECH;
Paznuuate Qusnueckue u
XUMHUYECKUE SIBJICHUS;
Onpenenstob IpU3HAKU
XUMHUYECKUX pEaKkUud |
YCIOBUSL UX NPOTEKAHUS;
1.2. | BemectBa 15 |1 0 OmpenensTh NPU3HAKH | Y CTHBIH resh.edu.ru
" XHMHUYECKHE XHUMHUYECKHX peakuuii, | onpoc; http://schoolcollection.edu.ru/
peakuuu ycloBUsl UX mpoTekanus; | [lnceMeHHbIN
OOBSCHATD CYIIHOCTb | KOHTPOJIb;
¢bu3nveckux u | KonrposnbHas
XUMHUYECKUX SIBJIEHUI c | paboTa;
TOYKM 3pEHHS aTOMHO-
MOJIEKYJISIPHOTO ~ yUYEHHUS;
Knaccudunuposarsb




XUMUYECKHE peakiuu (1o

qHUCITy u COCTaBy
pearupyrommx "
00pa3yroIUXCsl BEUIECTB);
CocraBisTh bopmyIbl
OWMHAPHBIX BEMIECTB IIO
BaJICHTHOCTHU u

OIpEeAEIATh BAJEHTHOCTD
no ¢opmynaM BELIECTB;
PaccraBmnsats

KO3 PUIIHEHTHI B
YPaBHEHUAX XHUMHYECKUX
peakuuii;

Htoro no pazneny 20
2.1.|Bo3ayx. Kuciopon.| 5 XapakTepHu30BaTh Y CTHBIH resh.edu.ru
IMousiTne 00 (omHCHIBATD) COCTaB | O1poc; http://schoolcollection.edu.ru/
OKCH/IAX BO3ayXxa, ¢usnueckue U |[lucbMeHHbIH
XUMHUUYECKUE CBOMCTBA | KOHTPOJIb;
KHcopoJa, crnocoOsl ero | [IpakTuyeckas
MOJIy4€HUsl, MpUMEHEHue | paboTa;

U 3HAYeHHE B IPUPOAE U
KU3HH YeJI0BeKa,
CpaBHMBaTh peaknuu
TOPEHUST H MEIJICHHOTO
OKHCIICHHUS;

Cobupate npubopsl s

IMOJIYUCHUA KHCJIOpoJaa
(BBITECHEHHEM BOABI U
BO3/IyXa);

Pacno3naBarthb OIIBITHBIM




MMyTEM KUCIIOPOJ;
Hcnons3oBars
XUMUYECKYI0 CHUMBOJIUKY
I COCTaBJICHUST (HOpMYIT
BEILIECTB, MOJIEKYJISIPHBIX
YpPaBHEHUN  XUMHYECKHUX
peakuuii ¢  y4acTUeM
KHCIIOpOJ1a;

2.2.

Boxopon.
IonsiTHe
KHUCJI0TAaX U COJIAX

XapakTepu3oBaTh
(ommmuchIBaTh) (U3HYECKUE
U XUMHYECKHE CBOMCTBA
BOZOPOJA, CHOCOOBI €ro
MOJIYYCHUS, TPUMCHEHHUE;
Cobupare mpubop uIs
TTOJTY9CHUS BOJIOPOJA;
Hcnonb3oBars
XUMHYECKYI0 CHMBOJIUKY
JUI cocTaByieHus (hopmyi
BEIIECTB, MOJIEKYJISIPHBIX
yYpaBHEHUN  XHUMHYECKHX
peakuui ¢ ydacTueM
BOJOPO/JIA;

VcTHBIN
0Ipoc;
[TucbmMeHHbIM
KOHTpOJIb;
[IpakTnueckas
pabora;

resh.edu.ru
http://schoolcollection.edu.ru/

2.3.

KoaunyecTBeHHbIE
OTHOIICHUSA
XUMHH

Brruucnars MOJIAPHYIO
Mmaccy BEILECTB;
KOJIMYECTBO BEIECTBA,
00BéM rasa, Maccy
BEILECTBA;

[IpoBomuTh pacyé€rel MO
YPaBHEHUSIM XUMHUUYECKHX

YcerHbiit
OIIpoC;
ITnceMenHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.ru/




peaKuuii: KOJIMYECTBA,
00BEMa, MAacChl BEIIECTBA

1o U3BECTHOMY
KOJINYECTBY, 00BEMY,
Macce peareHTOB  WJIU
MIPOYKTOB peakuuu;
2.4.| Bonaa. PactBopbl. | 5 XapakTeprus3oBaTh YcTHbIi resh.edu.ru
IousiTue 00 ¢busnyeckue " | ompoc; http://schoolcollection.edu.ru/
OCHOBAHUAX XAMUYECKHAE cBorictBa | [IuceMeHHbII
BOAbl, €€ poJib  KakK | KOHTPOIIb;
pacTBOpPUTEIS B | [IpakTudeckast
MPUPOAHBIX  Mpolieccax; | pabora;
CocraBnaTh  ypaBHEHHUS
XUMHUYECKHUX PEaKIuil c
y4acTUEeM BO/JIBI;
2.5.| OcHoBHble KJgaccehl | 11 CocraBnsaTh dbopmyibl | YeTHBIM resh.edu.ru
HEOPraHUYeCKHX OKCH/IOB, KHCJIOT, | OTIPOC; http://schoolcollection.edu.ru/
COeTUHEHHUH OCHOBaHHUM, cojgeii  u | IImcbMeHHBIM
Ha3bIBaTh 170 10 | KOHTPOJIb;
MeXIyHapOAHON KonTponbHas
HOMEHKJIATYPE; pabora;
[Iporno3uposars [IpakTnueckas
CBOMCTBa  BEIIECTB Ha | paboTa;
OCHOBE 001X
XAMUYECKHAX CBOWCTB
W3YYCHHBIX

KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCS;
CocTaBiiaTh




MOJIEKYJISIPHbIE YpaBHEHUS

peakuuid,
WUTIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA |
CII0COOBI MOJTy4YCHUS
BEILIECTB HU3YYEHHBIX
KJIACCOB/TPYIII, a TaKke
MOJATBEPKIAFOIIUX
FEHETUYECKYIO
B3aHMOCBS3b MEXKY
HUMU.,

IIpousBoauTh
BEIUMCIICHUS 10

YPaBHEHUSIM XUMHUYECKHUX
peaKuHnii;

Utoro no pazneny 30
3.1. | lepuoamyeckmii 7 PackpriBath CMBICT | Y CTHBIH resh.edu.ru
3aKO0H MEPUOINIECKOTO  3aKOHa; | OTpoc; http://schoolcollection.edu.ru/
Hepuoauueckas [Tonumarts [TnceMenHbIN
cucreMa CyIIIECTBOBAHHUE KOHTPOJTb;
XHMHYECKHX MEPUOINYECKON
3JIEMEHTOB 3aBUCHMOCTH CBOICTB
J. . MennesieeBa. XUMHUYECKUX  DJIEMEHTOB
Crtpoenne atoma (u3MeHeHue paanycoB
aTOMOB u

AIEKTPOOTPHUIIATEIIHHOCTH )
M WX COeOUHEHWH OT
MOJ0XKEHUS B Ie-
PUOJIMYECKON CHCTEME U
CTPOECHUSA aToma;




VYcraHaBiuBaTh CBA3b
MEXIY 10JIO)KEHHUEM
3J€MEHTA B
IIEPUOUYECKON  CcUcTeMe
U CTPOEHHEM €ro aroma
(coctraB u 3apsg  sjapa,
oOIee YuCiIO ANEKTPOHOB
U pacopelesieHue HX 0
3JEKTPOHHBIM CII0sIM);
[Iporuo3upoBatb

XapakTep M3MECHEHUS
CBOMCTB 3JIEMEHTOB U HUX
COCIMHEHUM IO TpyIIam
u epuoiam
[Tepuonueckoi CUCTEMBI,
XapakTepu3oBaTh

XUMUYECKUE  DJIEMEHTHI
MEPBbIX TPEX MEPUOJIOB,
KaJusi, KajdblMsig MO HX
TI0JIO’KEHHUIO B
[Iepnonnueckoir cucreme
. . MeHpeneeBa;

3.2.

XumMuueckasi CBf3b.
OKHuCINTEILHO-
BOCCTAHOBUTEJIbLHBIE
peakuuu

Ornpenenarsb BUJ
XUMHUYECKOH  CBSI3U B
COCJTMHEHUH;

Onpenenstob CTETEHb
OKHUCJICHUS XUMHUYECKOTO
aMeMeHTa 1o Gopmyie ero
COCJTUHCHHUS;

Onpenenstob DJIEMEHT
(BemecTBo) —

YcerHbiit
OIIpoC;
ITnceMenHBIN
KOHTpOJIb;

resh.edu.ru
http://schoolcollection.edu.ru/




OKHCITUTEh M  DJIEMEHT
(BemecTBo) —
BOCCTaHOBHUTEJIb;
OOBACHATD CYLIHOCTb
MPOIIECCOB OKHUCICHUS U
BOCCTAHOBJICHHS;
CocTaBisiTh AIEKTPOHHBIN
OamaHc ¢ yd4€roM YucIa
OTIaHHBIX W TPUHITHIX
3JICKTPOHOB;

CocraBnath  ypaBHEHHE
OKHCJTUTETBHO-
BOCCTaHOBUTEIIbHOM
peaKIuu;

Wroro no pazueny: 15
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO | 68

YACOB 1o
I[TPOTPAMME




INOYPOYHOE IIJIAHUPOBAHHUE

n/n

TeMma ypoka

KoauyecTBo yacoB

Bunasl, popmbl
KOHTPOJISI

BCETO

KOHTPOJIbHBIC
paboThI

NPaKTHYCCKHE
paboThI

1/1

[Ipenmet xumuu. Pons xumuu B
JKA3HU YeI0BEKa

0

0

'Y cTHBIH ompoc;

2/2

XUMUS B CUCTEME HAYK.
MeTopl TO3HAHUS B XUMHH

'Y CTHBIN OIpOC;

3/3

3HAKOMCTBO C IpaBUJIaMU
0€301MacHOCTH U MPUEMaMHU
paboThl B XUMHYECKOI
nabopatopuu. [IpakTHyeckas
padota Ne 1. [IpaBuia paGoThl
B JIa0OPaTOPUH U PUEMBI
oOpareHus ¢ 71a00paTOPHBIM
o0opynoBaHUEM

[TpaxTrueckas
paborta

4/4

Tena un BemecTBa. PU3NYECKHE
CBOMCTBa BEILIECTB. ArperaTHoe
COCTOSTHHE BEIIECTB

Y CTHBII OIIPOC;

5/5

YucTele BelecTBa U CMECH.
CrniocoOsI pa3zienenus cMecei

TectupoBaHueE;

6/6

IIpakTHyeckas padora Ne 2.
Paznenenne cmeceii (Ha
npUMepe OYMCTKH MOBAPEHHOU
COJIN)

[IpakTuueckas
pabora;

717

Atombl 1 Monekynsl. IIpocTeie
U CJIO’KHBIE BEILECTBA

Y CTHBII OIIPOC;

8/8

XHUMUYECKUE DJIEMEHTBI. 3HAKU
(cumMBOJIBI) XUMUYECKUX
JIIEMEHTOB

TectupoBaHue;

9/9

ATOMHO-MOJIEKYISIPHOE
y4yeHHe. 3aKOH IOCTOSHCTBa
COCTaBa BEIIECTB

Vel ompoc;

10/10

Xumnueckas popmyna.
BanentHocTs aTOMOB
XUMUYECKUX IJIEMEHTOB

YerHbI ompoc;

11/11

CocraBiienne
dbopmyn  mo
Haxoxxnenue
XUMHAYECKHAX

bopmyie

XUMHYCCKUX
BaJICHTHOCTH.
BaJICHTHOCTH
9JICMCHTOB o

IIuceMeHHs! 1
KOHTPOJIb;

12/12

OtHOCHUTEIbHAA
macca.

aTOMHAas
OrtHOCcHUTENbHAA

'Y CTHBIH OIIPOC;




MOJICKYJISIpHAA Macca

13/13

Pemrenne 3ama4y Ha BEIYHCICHUE [IrcbMEHHBI 51
OTHOCUTEIBHON MOJEKYISIPHOUN KOHTPOJIb;
Macchl BEIIECTB

14/14 | MaccoBast 10151 XHMHYECKOT'O 'Y CTHBIN 011poc;
3JIEMEHTa B COSAMHEHUHN

15/15 | Penrenue 3a1a4 Ha BBIYHCIICHHE [Mucbmennsl
MacCOBOW IO XHMHYECKOTO KOHTPOJIb;
JJIeMEHTa o bopmyne
COCMHEHHS

16/16 | dusnueckie W XUMHYECKHE TectupoBaHue;
sBIIEHUSI. XUMHUYECKask PeaKIus

17/17 | ITpusHaku u YCIIOBHS Y cTHBIH ompoc;
MPOTEKAHUS XUMUYECKHUX
peakiuit

18/18 | 3akoH  COXpaHEHHS  MacChl Y CTHBII o11poc;
BemecTts. M.B. JlomoHOCOB —

YYEHBIN-PHIUKIONEAUCT
19/19 | Xumudeckue ypaBHEHHS [T1ncbMeHHBIM
KOHTPOJIb;

20/20 | Tumbl  XMMHYECKHUX  pPEaKIUid [TucemMeHHBl i
(coenuHenus, Pa3NoKEHHS, KOHTPOJIb;
3aMenIeHus, 0OMeHa)

21/21 | Vpoxk 0000meHns " Y cTHBIH orpoc;
CHUCTEMAaTU3ALNY 3HAHUI

22/22 | Yok KOHTPOJIsI 3HAHHUI KoHTposbHas

pabota Mo TeMme:
[lepBoHayaIEHBIE
XHUMUYECKHE
MOHSATHS.

23/1 | Bo3ayx — cmech ra3oB. Coctas Y CTHBII 011pOCc;
BO3/ayXa

24/2 | Kuciaopox —  XHMHYECKHH ITuceMeHHE! T
AJIEMEHT W TIPOCTOE BEIIECTBO. KOHTPOJIb;
O3z0H. Haxoxnenue kuciopoja
B npupone, ¢u3MUECKUe W
XUMHYECKHE CBOICTBA
(peaxiyy OKUCIIEHUsI, TOPEHHUE).

[Tonsitre 06 oxcumax

25/3 | CiocoOsr MOJIY4EHUS 'Y CTHBII OIIpOoC;
KHcioposra B Jjabopatopud U
MIPOMBIIIIIICHHOCTH.

IIpnmeneHne kuciopona
26/4 | IIpakTHyeckasi padora Ne 3. [IpakTuueckas




[Tonyuenue " cobupanue
KHUCJIOpOo/a, HU3y4YEeHHUE ero
CBOICTB

pabora;

2715

KpyroBopor  kucinopoga B
npupone. Tomnuso (yrons u
MeTaH). 3arpsi3HEHHE BO3/yXa,
CHocoObI €ro MpeaoTBpaIlCHUSI.
VYcunenue [TApHUKOBOT'O
s dexra, paspylieHue
030HOBOTO CJI0s1

'Y CTHBII OTIpOC;

28/6

TerutoBoit 3 dexT xuMudaeckoit
peakuum, TIOHSTHE 0
TEPMOXHMHUYECKOM YpaBHEHHH,
3K30- )41 SHAOTCPMHUUYCCKHUX
peaKImsx

'Y CTHBII OTIpOC;

29/7

Bonopon — XUMHAYECKUN
3JIEMEHT U TIPOCTOE BEIECTBO.
Haxoxnenue B MPUPOJIE,
buznyeckue H  XUMHYCCKHUE

CBOIiCcTBa (Ha npuMepe
B3aMMOJICHCTBHS C
HEMETaUlaMd M OKCHIaMu
METaJIJIOB), MpUMEHEHHUE,

CIIOCOOBI MOTyUEHHS

'Y CTHBII O1IpOC;

30/8

IIpakTuyeckas padora Ne 4.
[lonyuenue u  coOupanue
BOJIOPOJA, U3y4eHue ero
CBOICTB

[[pakTUyeckas
paborta;

31/9

TTousiTue 0 KHUCIOTAX M COJISIX

Y CTHBII OIIPOC;

32/10

KonnuectBo BemecTtBa. Moub.
MonsipHasg macca

[ lncLMeHHbIH
KOHTPOJIb;

33/11

3akoH AsBoraapo. MouspHbIi
00bEM razoB

Y CTHBII OIIPOC;

34/12

Pacuétrl o XUMHYECKUM
YpaBHEHUSIM. [Tpumenenue
3aKoHa ABOTaJipo

[ lncLMeHHbIH
KOHTPOJIb;

35/13

du3nyeckne CBONMCTBA BOJEL.
AHann3 W CUHTE3 — METOMEI
HU3YYEHHUS COCTABA BOJBI.

'Y CTHBII OIIPOC;

36/14

XUMHUYECKHE CBOMWCTBA BOIBI
(peakuuu c MeTaJJIaMH,
OKCHJIaMHU METaJIJIOB 17§
HemetayioB).  Ilomsarne 00
OCHOBAHMSX U MHIUKATOPax

'Y CTHBII OIIPOC;

37/15

Bona KakK pacTBOpPUTEb.
PacTtBOpHI. PacTBOpumMoOCTB

'Y CTHBIH OIIpOC;




BCHICCTB B BOJC. HaCBIH_[eHHI:IC
1 HCHACBIIICHHBIC paCTBOPLI

38/16 | Konnenrpanus pPacTBOPOB. [TrnceMeHHBII
MaccoBast mons BemectBa B KOHTPOJIb;
pactBope.  Bprumcnenus ¢
HCTIOJIb30BaHUEM HOHSATHS
«MaccoBasi 0Nl BEIIeCTBAa B
pacTBope»

39/17 | lIpakTHueckas padora Ne 5. [IpakTudeckas
[TpuroToBnenne pacTBOpPOB ¢ pabora;
ONPEACIEHHON KOHIIEHTpaue

40/18 | Ponb pacTBOpOB B MPUPOJIE U B 'Y CTHBIH OIpoc;
JKU3HU 4enoBeka. KpyroBopoT
BOJBI B IpUPOJE. 3arps3HEHUE
npupoaHelX BoA. OxpaHa u
OYHCTKA MPUPOIHBIX BOJ

41/19 | Knaccuduxanus Y CTHBIN OIpOoC;
HEOPraHWYeCKUX COECIMHEHUN

42/20 | Okcumsr: COCTaB, 'Y CTHBIH ompoc;
KI1acCU( UKL (ocHOBHBIE,

KHUCJIOTHBIE, amQoTepHbIE,
Hecosieo0pa3yronue),
HOMEHKJIaTypa
(MexmyHapoaHas u
TpuBHasbHast). [lonmyuenune wu
XUMUYECKHE CBOMCTBa
KHCIIOTHBIX " OCHOBHBIX
OKCHJIOB

43/21 | OcuoBanus: COCTaB, 'Y CTHBII O1IpoC;
KIaccu(uKaiys, HOMEHKIAaTypa
(MexmyHapoaHas U
TpUBHaNbHAs), (uzndeckue u
XUMHUYECKHE CBOMCTBA,

CIOCOOBI MOTyUEHHS

44/22 | AmpoTepHbie OKCH/JIbI u Y cTHBII o1poc;
THIPOKCUNIBI, HMX CBOMCTBa H
MOJTy4eHUE

45/23 | Kucnorst: COCTaB, ITcbMeHHBIH
KJIacCUpUKaIus, KOHTPOJIb;
HOMEHKJIATypa, dusnueckue
CBOICTBa

46/24 | Kucnotsr: XAUMUYECKHUE 'Y CTHBIN 011poC;
CBOMWCTBA, CIIOCOOBI MOITyYECHHS.

Psag akTuBHOCTH METAIITOB

47/25 | Comn (cpennue): Y CTHBII O1IpoC;

HOMEHKJIaTypa, Croco0bI

MOJIYUCHUA, B3aHMOHeﬁCTBHe




cojei c MeTaJlJIaMH,

KHCIIOTaMH,  IIeJoYaMH U
COJISIMU

48/26 | BeiukiciieHuss 1O  ypaBHCHHSIM [TrnceMeHHBIIH
XUMHUYECKOHN peakluu KOHTPOJIb;

49/27 | Conu (cpennue): Y CTHBIN ompoc;
HOMEHKJIATypa, CITocoObI
MOJTyYeHUs,  B3aUMOJIECUCTBUE
coJiei C MeTaJlJIaMH,

KHCIOTaMH,  IIEJI0YaMH U
COJISIMU

50/28 | BerunciaeHuss 10 ypaBHEHHUSAM [ [ucEMEeHHBIN
XUMHUYECKON peakiun KOHTPOB;

51/29 | T'eHetndeckass CBS3b  MEKIY [ [CEMEHHBIN
KJIacCaMH HEOPraHUYECKUX KOHTPOJIb;
COEUHEHH

52/30 | IpakTuyeckasi padora Ne 6. [IpakTuyeckas
Pemenne skcneprMeHTaIbHBIX paborta;
3a7a4 1o Teme «(OCHOBHbIE
KJIACChl HEOPraHUYECKUX
COETUHEHUIN

53/31 | Vpoxk 00001IeHUS u Tectuposanue;
CHUCTEMaTU3ALMK 3HAHUI

54/32 | Ypok KOHTPOJISI 3HAHUi KonTponbHas

pabota 1O Teme
«OCHOBHBIE
KJIACChI
HEOPraHUYECKUX
COEAMHEHUIN

55/33 | Vpoxk 0000mIeHUS " [TucsMEeHHBIN
CUCTEMAaTU3alUU 3HAHUI KOHTPOJIb;

56/1 |Crpoenne aromoB. CocraB 'Y CTHBII OIIpOC;
aTOMHBIX  szep.  M3oromsl.

ONEKTPOHBI. duznueckuit
CMBICT TIOPSIKOBOTO HOMEpa
JJIEMEHTa

57/2 | Ilepuoanyeckuii 3aKOH " TectupoBaHue;

[lepuoanueckas cucTema
XUMHYECKUX dsnemMenToB JI.1.
Menneneesa. [Tepropsi,
TPYTIIIHI, MOATPYTITIHL.
@U3NYECKU CMBICT HOMEPOB
MIEPHOA U TPYIIITHI

58/3 | Ctpoenue 3JIEKTPOHHBIX [luceMeHHBI
o0osiouek aToMoB mepBbIX 20 KOHTPOJIb;

XHUMHYCCKHUX 3JICMCHTOB




MIePUOIUYECKON CHCTEMBI
. . Menneneena

59/4 | XapakTeprcTHKa XHUMHYECKOTO [TrnceMeHHBII
3JIEMEHTA TI0 €Tr0 TOJIOKEHHIO B KOHTPOJIb;
MEPUOINYECKON CHCTEME
. . Menneneera

60/5 | 3naueHue MIePHUOINYECKOTO YCTHBIH — ompoc;
3aKOHa W TEPUOIUYECKOMN [ [cEMEeHHBIN
CHCTEMBI XUMHUYECKUX KOHTPOJIb;
AJIEMEHTOB JJIsl Pa3BUTHS HAYKH
n npaktuku. Jl. 1. Menpaenees
—  y4€HBIi, Oemaror W
rpakIaHUH

61/6 | Ypok KOHTpOJISI 3HAHUI TectupoBanue;

62/7 | DNeKTPOOTPHLATEIEHOCTD Y CTHBII o1poc;
aTOMOB XUMUYECKHUX
AIIEMEHTOB. XUMHUYECKas CBA3b:

KOBQJICHTHAsT  TOJSpHAs |
KOBaJICHTHAs HEMOJISIpHAS
63/8 | CreneHb OKUCICHHUS [TuceMeHHbBIH
KOHTPOJIb;

64/9 | OxkucnuTeapHO- [TucbMeHHBIIH
BOCCTAHOBUTEJIbHBIE  PEaKIUU KOHTPOJIb;
(OBP). IIporeccsl OKHCIEHHS U
BoccTaHoBJeHUsl. OKuUCIUTENN
Y BOCCTaHOBUTEIN

65/10 | CocTaBienue YpaBHEHUH YCTHBI  OmpOC;
OKHCIIUTENBHO- [ [icCEMEeHHBIN
BOCCTAHOBHUTEIILHBIX PEAKIIUN U KOHTPOJIb;

CX€M 3JIEKTPOHHOTO OanaHca

66/11 | Ypoxk 00001mIeHus u Y cTHBII o1poc;
cHCTEeMaTHU3aluK 3HAHUH

67/12 | Ypox pa3BHBAIOIIETO KOHTPOJISI KonTponbnas
3HaHU. XUMHUS B IEUCTBUU paborta 1o Teme :

[Tepuonuuec kuii
3akoH [[.W.
Menneneesa.
Crtpoenue
aTOMOB.
Xumuyeckas
CBSI3b.
Oxkucnurens HO -
BOCCTaHOBHUT
1313
peakuuu.;

68/13 | Kucinopon —  XUMHYECKHiA Y cTHBII o1poc;

OJIEMCHT U IPOCTOC BCHICCTBO.




O3o0H. Haxoxaenue kuciopoja
B mpupojae, (Quzmueckue u
XUMHUYECKHE CBOMCTBA
(peakuuy OKWCIICHHUS, TOPCHHE).
IToustre 00 okcumax

OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOT'PAMME

YYEBHO-METO/IUYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

["a6puensu O. C. Xumus. 8 kiace : yueOHUK 11 001eoOpa3oBarenbHbix opranuzamnuii / O. C.
["a6puensu, U. I'. Octpoymos, C. A. CinankoB. — M.: [IpocBemenne, 2021.

METOANUYECKHUE MATEPUAJIBI U151 YUUTEJIS

1. Xumus. 8 knacc. Yue6Hoe mocooue (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Crnaakos).
2. Metoauueckoe niocobue. 8 kiacce (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).
3. IIporpamma kypca xumuu ais 8—9 kiaccoB o0iieodpazoBaTesbHbIX yupexaeauii (aBTopst O. C.
I"a6puensu, U. I'. Octpoymos, C. A. Cnankos).

4. IIpoBepouHbie U KOHTPOJIbHBIC paboThl. 8 Ki1acc (aBTopsl O. C. ['abpuensn, U. B. Tpury6uak).

5. Xumus B TecTax, 3agadax u ynpaxaenusx. 8 kiacc (aBropsl O. C. ['abpuensn, U. B. Tpuryoyax).
6. DiekTpoHHas popma yaeOHOTo Mocoousl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

1. http://www.alhimik.ru. TIpeactaBieHsl clieayrolIne pyOpPUKN: COBEThI AOUTYPHUEHTY, YUUTEITIO
XMMUH, CIIPABOYHHK (O4€Hb OOJIbIIAst TOAOOPKA TAOIUII U CIIPABOYHBIX MATEPHAIIOB), Becnas
XHMUsI, HOBOCTH, OJIUMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUIA).

2. http://www.hij.ru. Xypuan « XuMus ¥ )H3Hb» TOHATHO M 3aHUMATEIBHO pacCcKa3biBacT 000 BCEM
UHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DmexTponHbIit xKypHaT « XHMUKU U XUMHUSD), B
KOTOPOM TIPECTABICHO MHOYXECTBO OIBITOB TI0 XMMHH, 3aHUMATEIbHON HH(POPMAIHH,
HO3BOJISIOIIEH YBIICUh YUCHUKOB IKCIIEPUMEHTAIBHON YaCcThIO PEIMETA.

4. http://c-books.narod.ru. BceBo3moskHas TuTeparypa o XUuMHH.

5. http://www.prosv.ru/. TTocoOus st yyamuxcs, B TOM YUCIIE U JJIsl TOATOTOBKH K UTOTOBOM
arrectauuu (OI'D u EI'D), MmeTonuueckue nocoOust 1uisl yuuTesnei, HayqdHO-MOMyJIsipHas JINTepaTypa
10 XUMHH.

6. http://1september.ru/. Xyphuan s yunrteneii 1 He TOJIBKO. Bobioe KOJHYECTBO pabOT yUESHHKOB,
B TOM YHCJIC M UCCIIEJI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIN MOPTAT CO CCLTKAMK Ha
o0Opa3oBaTeNbHbIC CAaNUTBHI TI0 XUMHUH.

8. www.periodictable.ru. Coopauk craTeil 0 XHMHYECKUX 3JIEMEHTaX, HILTIOCTPUPOBAHHBIN
IKCTIEPUMEHTOM.

9. resh.edu.ru
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Onucanune MaTepuaJbHO-TEXHHYECKOi 0a3bl HeHTpPa « Touka pocTay,
HCIO0JIb3YEMOI0 ISl peajiu3anuu 00pa3oBaTe/IbHbIX IPOrPaMM B paMKax
NpenoiaBaHus XUMHUH

YYEBHOE OBOPYJOBAHHME

1.060pynoBanue:
Oo6opynosanue unudposoii 1ad6oparopuu «Touka poctay.
MukponabopaTopust XUMUYECKas;
POOUPKH CTEKIISTHHBIC;
! KOJIOBI KOHUYECKUE;
|| cTakaHbI CTEKJISIHHBIC Ha 50 MIT;
| AJIOYKH CTEKJISIHHBIE;
| TpyOKHM COEAMHUTENbHBIE: CTEKIISIHHBIE, PE3UHOBBIE;
POOKH PEe3MHOBEIC;
CIIUPTOBKU;
npoOupKOepIKaATENH;
MITATHB J1a00paTOPHBIIA;
IITATUB JUI1 IPOOUPOK;
BOPOHKA CTEKJISTHHAS;
buIbTp;
CIINYKH;
acOecToBast CETKA;
JTYYUHKH.
2.PeakTuBbI:
KHCJIOTBI: COJISTHAsA, CepHasi, a30THAs;
IIEJIOYU: TUAPOKCU]] HATPHSL, TUAPOKCHU]T KAJIbLHS;
ocHoBanwus: ruapokcua meau (II) , ruapoxcup xenesa (110);
conu: kKapOoHaT KanbIus, xopu Hatpus, xinopun meau (I1), autpar cepebpa, xmopua Gapus,
KapOOHAT HATPHSI, XJIOPU]] ATFOMUHUS, TIEpMaHTaHAT KaJIHs, HUTPAT KaJIHsi, MEIHbII KyITopoc,
cyabdat xenesa (II1), cynbdar nunka, cynepdocdar, ammuayHas ceuTpa, MOYeBUHA (KapOammI),
XJIOPUJI Kajus, Cylb(aT HaTpHs, CHIIMKAT HATPHS, CyIb(aT aIlOMUHUS,
MPOCTHIE BELIECTBA: YroJib, IMHK, KEJI€30, AIFOMUHUMN, MarHui, Meib, CBUHEL;
CJIOHBIE BEIIECTBA: MPaMoOp, caxap;
WH/IUKATOPBI;
okcugwl: meau (1), okcua mapranma (1V);
3.0Oprannyeckue BeIecTBa:
COJIM: alleTaT HaTpusl, PEHONST HATPHUS;
KHUCJIOTBI: YKCYCHasl KMCJI0Ta, MypaBbHHAsI KUCIIOTA, OJIEMHOBAS;
CIUPTHI: TAHOJ, U30TIEHTHJIOBBIN, TIUIIEPUH, TPOTIAHOIT;
1 6eH307, PeHoI;
YIJIEBOBI: KpaxMall, TIIF0K03a, caxaposa.
4 Mopenu:
HaGops! Moseneii aTOMOB JIJ1s1 COCTaBJICHUS IIAPOCTEP>)KHEBBIX MOJIEIICH MOJICKYIT,
I Kpucramnueckue pemeTKy coaei.
5.YuebHble mocoOus Ha IEYaTHOM OCHOBE:
[ Tlepuoauueckas cucrema xumuueckux anementos J[.M.Menaeneesa;
[J Tabnuua pacTBOPUMOCTU KUCJOT, OCHOBAHHUU COJeH;
[ DAEKTPOXUMUYECKUN Psijl HATIPSIKEHU METaIOB;
[] HaGopsl TabuIl K ypoKam.



OBOPYJIOBAHUE IS MPOBEJEHUSI JIABOPATOPHBIX, NMPAKTHYECKHX
PABOT, JIEMOHCTPALIUI

Hugposas (komnviomepnas) nabopamopus (L[JI), mporpaMMHO-anmapaTHHIH KOMIUIEKC, TaTIYHKOBAS
CHUCTeMa — KOMIUIEKT y4eOHOro o0OpyI0BaHMs, BKIIOYAIOIINNA U3MEPUTENbHBIN 010K, HHTepdenc
KOTOPOTO TMO3BOJISIET O0ECIEeYUBaTh CBA3h C MEPCOHAIBHBIM KOMIBIOTEPOM, U HA0Op JaT4YMKOBL,
PETUCTPUPYIOIINX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEJIUYHH.

Hamuux memnepamypvl niamuHogbiii — TPOCTONM M HaAEKHBIN NaTUMK, NpeAHa3HAa4YeH st
U3MEpEHHsI TEMIIEPAaTyphl B BOJAHBIX PACTBOpaX M B ra3oBBIX cpefax . MiMeeT pa3nuyHbli AUana3oH
nzmepennit oT —40 10 +180 °C . TexHnueckne XxapakTepUCTUKH JTATYNKA YKA3aHbI B UHCTPYKITUH
0 AKCIUTyaTallu.

Jlamuux memnepamypsvl mepmonapusili TpeAHA3HAUYECH I u3MepeHus Temneparyp ao 900°C .
Hcnonb3yercs mpu BHIIONHEHHMH paloT, CBSA3aHHBIX C HW3MEPEHHEM TeMIepaTryp IUIaMeHH,
IUIABJICHUS M PA3JI0’KEHUsI BELIECTB.

Hamuux onmuueckoti nromuocmu (KOJIOPUMETP) — INpEeAHA3HAYEH JUISI U3MEPEHHUs] ONTHYECKOM
TUIOTHOCTH OKpAIICHHBIX pacTBOpPOB (puc. [). Vcmonw3yercs mpu u3ydeHHH TeM «PacTBopsiy,
«CKOpOCTh XMMHYECKUX PpEaKLIUi», OMpeNeIeHUH KOHLEHTPALUU OKPAIIEHHBIX HWOHOB WJIN
COCIUHEHUIA.

B KOMIUIEKT BXOAAT AATYUKU C PA3TUYHOMN IJIMHON BOJH MOJYIMPOBOJHHUKOBBIX MCTOYHHUKOB CBETA:
465 n 525 am. OOBEM KIOBETHI COCTABIAET 4 MII, JUTMHA ONTHYECKOTO yTH — 10 MMm.

Hamuux pH npepHazHaveH Ui u3MepeHus BojopoaHoro nokaszarens (pH) . B Hactosiiiee Bpems B
MIKOJTY TOCTYMal0T KOMOWHHPOBAHHBIE AATYMKH, COBMEMIAIONINE B ceOe CTEKIISIHHBINA DJIEKTPOJ C
JJIEKTPOZOM CpaBHEHHUsS, UYTO JeNaeT padoTy MO HM3MEpPEHHI0 BOAOPOAHOrO IoKaszaTens Oolee
koM@opTHOi. Jlnanazon usmepenuit pH ot 0— 14 .

Hcnonb3yercs A1 W3MEPEHUs BOAOPOJHOIO TIOKa3aTess BOJHBIX PACTBOPOB B PA3JIMYHBIX
UCCIIEIOBAaHUAX 0OBEKTOB OKpY’KaloIIel cpe/ibl

Hamuuk snekmponpoeooHocmuy TPEIHA3HAUYEH Ul W3MEPEHUs YAEIbHOH 3JEKTPOIPOBOIHOCTH
XKHUJIKOCTEH, B TOM 4YHCJIE U BOJHBIX PacTBOPOB BemiecTB . [IpuMeHsieTcs nmpu HM3ydeHUH TEOpHUH
ANEKTPOIUTUIECKON JUCCOLMAIMN, XapaKTEPUCTHK BOAHBIX PACTBOPOB

Hamuuk X10puo-uoH08 WCTIONIB3YEeTCsS ISl KOJMYECTBEHHOTO OIPENENICHHS COJEPYKAHUS HOHOB
XJiopa B BOJHBIX pacTBOpax, IMOYBE, MNPOAYKTaX mnuTaHus. K JaTyuky TOAKIIOYaeTcs
noHocenekTuBHbld anektpoa (MCD) (paGoumit 3meKkTpos), MOTEHIMANT KOTOPOTO 3aBUCHT OT
KOHIICHTPAIMH OTIPEIeIIEMOr0 HOHA, B TAHHOM clly4ae OT KoHIeHTpauu annoHoB Cl- . IloteHuuman
NCD ompenenstoT OTHOCUTEIBHO 3JIEKTPO/Ia CPABHEHUSI, KaK ITPABUIIO, XJIOPCEpeOpsHOTO.

Hamuux Humpam-uono6 NpeHa3Ha4YeH AJIs1 KOJMYECTBEHHOTO ONPE/IeNICHHSI HUTPATOB B pa3IMYHbBIX
00BEKTaxX OKPY’KAIOLIEeH Cpebl: BOJE, OBOIIAX, (PyKTaX, KOJOACHBIX U3ACTHUIX U T 1T

Muxkpockon yughposoui npeaHa3HauYeH JUIsl U3ydeHHus (GOpMbl KPUCTAJUIOB U HAOJIIOJCHUS 32 POCTOM
KPHCTAJJIOB.

Annapam 0ns nposedenus xumuueckux peaxyui (AIIXP) mupenHa3zHadeH JUisl TOJYYCHHUS H
JEMOHCTpPALIMK CBOMCTB TOKCHUYHBIX NAPOB U ra3oB . DTU BELIECTBA MOIY4alOTCs B KOJI0e- peakTope,
U [IpY HarpeBaHuu (WM 0e3 HarpeBaHMsl) Ta3000pa3HbIe BEIIECTBA IPOXOAAT Yepe3 MNOIIOTUTENbHbIE
éMKOoCTH (Hacagku) C pacTBOPAMHU PpEareHTOB, BCTYNAalOT C HUMHM B peakuuto. M30bITok rasa
MOTJIONIAETCA KUAKUMU U TBEPJBIMHU peareHTaMu, a TaKk)Ke aKTUBUPOBAHHBIM YIIEM. AnmapaT vaiie
BCETO UCHOJB3YIOT /IS TMOJyYSHHS U IEMOHCTPAIMK CBOWCTB XJIOpa, CEPOBOIOPOIA.

IIpubop oOna Oemoncmpayuu 3a8UCUMOCU CKOPOCMU XUMUYECKUX PeaKyutl Om pasiudHbIX
¢akmopos WCHONB3YIOT NMPHU H3y4eHUH TeMbl «CKOPOCTh XUMHUYECKOW PpEaKIMW» M TEIIOBOTO
abdexkra xumudeckux peaknui. [Iprbop ma€T BO3MOKHOCTH JKCIEPUMEHTAILHO WCCIEA0BAThH
BIMSHUE HA CKOPOCTh XHUMHMYECKHX PEAKUUil Ccieaylommx (akTOpOB: MPUPOABI pearupyromux
BEIIECTB, KOHLIEHTPAllU1 PEearupyrolluX BEIIeCTB, IUIOMAAN IPaHuULlbl pa3aena (a3 B reTepOreHHbIX
cucreMax (IOBEPXHOCTH CONPUKOCHOBEHMS MEXKIy pEarupyrolluMH BEIECTBAMHU), TEMIEPaTyphl,
KaTaJln3aTopa, THrMOUTOpA.

Ilpubop oOna Oemoncmpayuu 3a8UCUMOCU CKOPOCMU XUMUUECKUX PeaKkyuti om pa3iuyHbIX



¢axkmopos WCHONB3YIOT NMPH U3y4yeHHH TeMbl «CKOpPOCTh XMMHMYECKON PpEeakIui» W TEIIOBOTO
spdekra xumuueckux peakuuil. Ilpubop na€r BO3MOXKHOCTH SKCIEPUMEHTAIBHO HCCIEI0BATH
BJIMSHHE Ha CKOPOCTh XMMHUYECKHX pPEaKIHUi claeayrommx (akTopoB: MPHUPOAbI Pearupyromux
BEIIIECTB, KOHIIEHTPAIMK PEarupyrolIuX BEIIECTB, TUIOIaN TPaHUIIBI pa3jaena ¢a3 B TeTePOTCHHBIX
cucTeMax (IMOBEPXHOCTH CONPHKOCHOBEHUS MEXAYy PEarupyrollMMH BEIIECTBaMH), TeMIepaTyphl,
KaTajau3aTopa, MHTuOUTOpAa.

bans kombunuposannas npeaHa3HayeHa Ui HarpeBa CTEKISHHBIX U (apdOpoBHIX COCYNOB, KOTNa
TpeOyeTcst co3JaTh BOKPYI HArpeBaeMoro Cocy/la paBHOMEpPHOE TeMIIepaTypHOe Iole, M30exaTb
HCTIOJIb30BaHUS OTKPBITOTO INIAMEHH U PACKAIEHHOM SJIEKTPUYECKON CIIUPAIIH.

Ilpubop Ons nomyyenus 2az06 WCIONB3YeTCS AN TONy4eHHs HEOONBIIMX KOJIUYECTB TIa30B:
BOJIOPOZA, KHCIOpOoa (U3 EPOKCHIA BOJOPO/IA), YTIEKUCIIOro rasa.
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