MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue

«Cpennsis o0meodpasoBaresbHas mkoaa Ne 152 r. Yeasaounnckay

(npunooscenue xk O0OIl 000)

PaGouyas nporpamma

no npeamery «XuMus»



Pabouasa npozpamma yueonozo npeomema « Xumus) coCmaeieHa 6 COOmMEEemcmeuu ¢
DIroc 000 u @OII 000.

PabGouast mporpamma mo y4yeOHOMY mpeaMery «XuMmus» (Jajee COOTBETCTBEHHO -
nporpaMma o XUMHUH, XMMHS) BKJIIOYAET MOSCHUTENBHYIO 3aIUCKy, COJCp)KaHUE OOYyYEHHUS,
MJIaHUPYEMBIE PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI 110 XHMHH.

1) IOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1Mo XMMUU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHAa Ha
OCHOBE TpeOOBaHMWI K peE3yJbTaTaM OCBOCHHS OCHOBHOM OO0pa3oBaTEIbHOW MPOTPaMMBbI
OCHOBHOTO 00mero ootpazoBanus, npenactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE
(denepanbHOM pabodel HporpaMMbl BOCHUTAHUSA M C YY4ETOM KOHLENLUHU INPEnoJaBaHus
yueOHOTo npenMeTa «XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit denepanyu.

ITporpamma o xuMuu pazpaboTaHa ¢ LEeNbI0 OKa3aHUs METOJANYECKOHN MOMOIIH YUYUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

IIporpamma mo XuMmMuM Aa€T NpEACTaBIEHUE O LENsIX, OOIIed cTpaTeruu oOydeHus,
BOCIIUTAHUSI M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMH YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPEelyCMaTpPUBAET paclpe/ieieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE 10 pa3jesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAETSAET KOIMUECTBEHHBIE
M KaueCTBEHHBIC XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, TOTUKU yd4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXxcsl, ONpeaesisieT BO3MOKHOCTH ITpeaMeTa JUls
peanu3anyy TpeOOBaHUH K pe3y/bTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIEr0 00pa3oBaHus, a TAaKKe TpeOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHHI
Ha YpOBHE ILeNeld W3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATETLHOCTH 00YYarOIIETOCs IO OCBOSHUIO YIEOHOTO COJIEpIKaHMUS.

3HaHUWE XUMHH CIY)KUT OCHOBOH JJs1 (POPMHUPOBAHUS MHPOBO33PEHHs 00ydaroIierocs,
€ro MpeACTaBICHUN O MaTepUAIBHOM €IUHCTBE MHUpA, BAXXHYIO POJIb UIPalOT (OpMHpYyEMbIe
XUMHEH MPEICTaBICHHS O B3aUMOIPEBPALICHUSX YHEPIHU U 00 HBOJIOIMH BELIECTB B MIPHUPO/IE,
0 MYTSAX pelIeHUs II0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUSl YEIOBEUECTBA - CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKOi 6e301acHOCTH, MPOOIIeM 3JpaBOOXPAaHEHHUS.

Hzyuenue xumuu:

- COCOOCTBYET pealin3allid BO3MOXKHOCTEH JUISI CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011eH U (HYHKIIMOHATIBHON IPAMOTHOCTH;

- BHOCUT BKJIaJA B (OpMHUpOBaHME MBIIUIEHUS UM TBOPUYECKUX CHOCOOHOCTEH
00y4aroIuXxcsl, HaBBIKOB UX CAMOCTOSITENIbHOW y4eOHOU JesTeIbHOCTH, IKCIIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKH3HH, TaKk U B
poeCCHOHATIBHOM 1eATENbHOCTH;

- 3HAKOMHUT CO CIEHU(HUKOW HAyYHOTO MBIIIJICHUS, 3aKJIAJbIBACT OCHOBBI LIEIOCTHOTO
B3IJI]1a HA €JMHCTBO MPUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;

- cocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HayYHBIM
3HaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbIe HarpaBlieHUs] B O0OYYEHUU XUMHH OOECIEeYHBAIOTCA CIEUU(UKON conepKaHus
y4eOHOro npeaMeTra, KOTOPbIM SBJISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpakeHHEM
0a30B0il HAyKH XMMHHU Ha OTpeAEIEHHOM dTarne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero oOpa3zoBaHHs OPHUEHTHUPOBAH Ha OCBOCHHE
00yYaromKUMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa copepkaHusi IpOrpaMMbl 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOT'O
MOJIX0JIa K €€ U3YUEHHUIO.



Copep:xaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHITHIA O XMMHUYECKOM 3JIEMEHTE U BEILECTBE
U CHCTEMBI TIOHSTHI 0 XUMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpTraHU30BaHBI 11O
MPUHIIMITY [OCJIEIOBATEILHOTO Pa3BUTHUSl 3HAHUI Ha OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
pa3HOIO YpPOBHS: ATOMHO-MOJIEKYJSIDHOI'O YUY€HUS KaK OCHOBBI BCErO €CTECTBO3HAHMSI,
ITepuoanueckoro 3akona /.M. MeHnzeneeBa Kak OCHOBHOT'O 3aKOHAa XMMHUHU;, YUYEHUS O CTPOCHHUH
aTOMa U XUMHUYECKON CBS3M; MPEICTABICHUN 00 SJICKTPOIUTHUECKON AUCCOIMAIIMH BEIISCTB B
pacTtBopax. TeopeTHueckue 3HaHUS PacCMAaTPUBAIOTCS HA OCHOBE AMIUPHUUYECKU MOJYUYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOIO YPOBHS K JApYromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MPOrpaMMbl MO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOAaM MO3HAHUS B HayKe.

N3ydyeHne XuMUU MPOUCXOAUT C MPUBICYCHUEM 3HAHHUHA U3 paHee M3yYeHHBIX y4EOHBIX
npeaMeToB: «Okpyxaromuii Mupy», «buonorus. 5-7 knaccee» u «dusnka. 7 Kiacey.

[Tpu M3yyeHUH XUMHUHM TPOUCXOTUT (HOPMHUPOBAHHME 3HAHUNA OCHOB XMMHYECKOM HayKu
KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON NEATENbHOCTH YeJIOoBeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI.

3anaya y4eOHOTo mpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUH -
BOXHEHIINX (DaKTOB, TOHATHI, 3aKOHOB U TEOPETHUYECKUX IMOJI0KEHUH, TOCTYIHBIX 0000IIEeHHIHA
MHUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOAaM MO3HaHUs
0Py UW3YYCHWHU BEIIECTB W XWMHUYECKUX peakiuii, B (GOPMUPOBAHWUM U Pa3BUTUU
MO3HABATEIbHBIX YMEHMM U UX TMPUMEHEHHMM B Yy4eOHO-NO3HABaTENbHOM U  ydeOHO-
UCCIIEIOBATEIbCKON JAEATEIbHOCTH, OCBOCHUU MPaBUII 0€30MacHOr0 00PAaIICHNUs C BEIIECTBAMU B
IIOBCEIHEBHOM KU3HU.

Ilpu u3zyuenuu xumuu Ha ypo6He OCHOGHO20 00Ule20 00pa306aHUA 6AIHCHOE 3HAUEHUE
npuobdpenu makue yenu, KaK:

- opMmupoBaHUE MHTEIIEKTYaIbHO PA3BUTON JHMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSIM KU3HU;

- HaMpaBJICHHOCTh OOy4YeHHUS Ha CHUCTEMaTHYECKOE MPHOOIIEHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABATEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IO3HaHUS,
(bOpMHUPYIONUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHMUH,

- obecrieueHre YCIOBH, CHOCOOCTBYIOUIMX MNPUOOPETEHUIO OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUJIOB JIECSITEIIbHOCTH;

- popmupoBanue o01Iei (yHKIIMOHATBHONW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B T.4.
YMEHHI OOBSCHATH U OICHUBATH SIBICHHS OKPY)KAIOIIETO0 MHpA, UCIONB3YS 3HAHHS W OIIBIT,
MOJIyYE€HHBIE MPH M3YyYEHUU XHUMHUU, TMPUMEHATh UX IMPH pPEHIeHUH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM JESTEIbHOCTH;

- (popmupoBaHue y 00yyaronuxcs ryMaHUCTUYECKUX OTHOILLEHUH, MTOHUMaHUS IEHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKU DKOJOTHYECKH Ie1eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

- pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHUS OOIIEUEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO TSI M HAMPABIEHHOCTH JAJIBHEHIIIETO O0yJeHUS.

B ocHoBHOII 00pa3oBaTenbHOI MporpaMme OCHOBHOTO obmiero oOpazoBanust MAQOY

«COII Ne 152 r.Yensabuncka» conepkaHue U IUIAHUPYyeMbIe pe3yiabTarhl [IporpaMMel He HUXE
COOTBETCTBYIOIIMX coaepxkaHus W T1aHupyeMmbix pesynbratoB OOII OOO. IlpenmerHbie



pe3ynbTaThl yueOHOro MpeAMETa pacipeaeseHbl 0 TeMaM, a BHYTPH T€M 10 rojiaM o0y4yeHusl.

Mecmo yueonozo npeomema «Xumuuy 6 yueoOHom niane

B cootBerctBun ¢ ®I'OC OOO yuebHbIl npeaMeT «XHUMHUS» SBISETCS 0043aTeIbHBIM
JUTSL U3yYECHHUSI.

OO11ee 4ncI0 4acoB Ui U3YYEHUsS] XUMHH - 136 yacos:

B 8 Kkyacce - 68 JacoB (2 yaca B HeJENI0),

B 9 kitacce - 68 gacoB (2 4aca B HEJETIO).

2) COAEP)KAHUE YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

COJAEPKAHUE OBYYEHUA B 8 KIIACCE

IlepBoHaYaA/IbLHBbIE XMMUYECKHE TOHATHSA.

[Ipenmer xumuu. Ponb XMMHUM B KU3HU 4YEJIOBEKAa. XHMMHUS B CUCTEME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemecTB. [lonsThe o
METO/ax Mo3HaHMs B XMMUU. YncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKUE 3JI€MEHThl. CHUMBOJIBI XUMHUYECKHUX SJIEMEHTOB.
[IpocTeie 1 cnoxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonnuectBo Bemectsa. Monb. MomsipHas macca. B3auMocBsI3p KOJIMYECTBA, Macchl U
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COEIUHEHUH.

dusnyeckue U XMMHUUYECKUE SBJICHUSA. XUMHUYECKass Peakiuss U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelllecTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUsI, 0OMEHA).

XUMHUYECKU 3KCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYJIOH, NMpaBujiaMu padoThI B
nabopatopun U TpuéMaMu oOpamieHus ¢ JabopaTOpHBIM OO0OpYAOBaHWUEM, H3YYCHHE |
onucaHue PU3NUECKUX CBOMCTB 00pa3lloB HEOPTaHMUECKUX BEIIECTB, HA0IIOIeHHE (PU3NUECKUX
(mnaBjieHHe BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJIEHCAIUS BOJIbI)
U XUMHUYECKUX (TOpeHHE CBEYH, NMPOKATUBAHHE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE Meja C
KHUCJIOTOM) sIBJIEHUHM, HAOMIOIEHUE U ONMUCAaHUE MPU3HAKOB MPOTEKAaHUS XMUMHUYECKUX peakuuit
(pa3nokeHue caxapa, B3aUMOACWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioXKeHHE
ruapokcuaa menu (1) mpu HarpeBanum, B3auMoACHCTBUE Kene3a ¢ pactBopoM coiu meau (I1),
u3ydeHre crnocoO0B paseneHust cMeceid (C MOMOIIbI0 MarHuTa, (PUIbTPOBAHKE, BHIIApUBAHUE,
TUCTWIUIAIMS, XpomaTorpadus), HIpOBeIeHHE OYHUCTKH ITOBApEHHON coyM, HaAOMIOJEHUE WU
ONMCAHUE pE3YJIbTaTOB IPOBEAEHUS OINbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacchl,
CO37IaHNe MOJIeTIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKUX BELEeCTB.

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kuciopoa - 37€MEHT U IPOCTOE BEILIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3nveckue U XUMHUYECKUEe CBOMCTBA (pEaKIui TOPEHNUs).
Oxkcuapl. Ilpumenenue xwucimopoga. CrocoObl MOMyd4eHHsS] KHCIOpOAa B JlabOpaTOpu M
npoMmbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupozae. O30H - ammoTponHas MOJU(PHUKAIIHS
KHCIIOPOJA.

TernoBoit 3¢ddekr XuMHUYecKol peakluu, TEPMOXMMUYECKHE YpPaBHEHHS, 3K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeTaH. 3arps3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bomopon - nsmemeHT M mpocrtoe BemecTtBo. Haxoxknenue Boaopona B IPUPOJIE,
¢u3nUecKre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oaydeHus. Kuciorsl u comu.

Mosipablit 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YpaBHEHUSIM.



dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurtenb. PactBopbel. HackinieHHble U
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoCTh BellecTB B Boie. MaccoBas 10Jis BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoTr Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKa
NPUPOIHBIX BOJ.

Knaccupukanus neopranmueckux coenuHeHuid. Oxcuapl. Knaccudukanus OKCHAOB:
coyieoOpasyroriue (OCHOBHbBIE, KUCIOTHBIEC, aM(poTepHBICe) U HeconeoOpa3yromue. Homenkiarypa
oKcuA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyueHue okcuaos.

OcnoBanusa. Kiaccudukanusi ocHOBaHMIA: MIETOYM W HEPACTBOPUMEBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3ndeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyudeHwue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Ousndeckne 1 XUMUIECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metaioB H.H. bekerosa. [lony4yenue Kucior.

Comu. Homenknarypa coneil.

du3nyecKne u XMMHU4YecKre cBoiicTBa cosel. [lomyuenue coneil.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHUYECKUX COETUHEHUM.

XHWMHMYECKUH SKCHEPUMEHT: KaueCTBEHHOE OINpENEICHUE COACPKAHUS KHUCIOpOoAa B
BO3/yX€, MOJIy4YeHue, coOupanue, paclio3HaBaHUE U U3yYeHUE CBOMCTB KUCIIOPO/1a, HAOIIOICHHIE
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IIPEKPAIICHUS TOPEHUs
(mo>xkapa), O3HAKOMJIGHHME C OOpa3llaMH OKCHIOB M ONHMCAaHUE HX CBOWCTB, MOJy4YCHHUE,
cobupaHue, pacrlo3HaBaHWE W WM3YYCHHE CBOMCTB Bojopoaa (TOpeHue), B3auMOJCHCTBHE
Bojopoaa ¢ okcugom menu (II) (BO3MOXKHO MCIONIb30BaHHME BHIEOMATEPHANIOB), HAOIIOJCHUE
00pa3110B BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH PacTBOPEHHUS BEILIECTB C
pPa3iIMYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OINpPEACIEHHOW MAacCOBOU JOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aHMOJCICTBHE BOJABI C MeTaUIaMH (HAaTpUEM U KaJbIHEM)
(BO3MOKHO HCITOJIb30BaHHE BHJCOMATEpHANIOB), HCCIIEAOBAaHHE OOpa3LOB HEOPTraHMYECKHX
BEIIECTB Pa3jIMYHbIX KJIACCOB, HAOJO/IEHWE H3MEHEHHS OKpAacKd WHAMKATOPOB B pacTBOpax
KUCJIOT U LIeNIouel, n3yueHune B3anMoaencTsus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI,
KHCJIOT C MeETajulaMHu, pEaKIUid HEUTpalu3aluu, MOJTYyYEHHE HEPaCTBOPHMMBIX OCHOBAHMH,
BBITECHEHUE OJHOT0 METajlla JPYTUM U3 pacTBOpa COJIM, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4
1o Teme «BakHelIne K1acchl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanyeckuii 3axkoH u Ilepuoanueckasi cucremMa XumMu4eckux diaementos .M.
Menpeneea. CTpoeHue aToMoB. XUMHU4YeCKasl CBA3b. OKUCINTETbHOBOCCTAHOBUTEIbHbIE
peakuuu.

[lepBble MONBITKM KJIacCCU(PUKALUKU XUMHUYECKHX dj1eMeHTOB. [loHstTHe o rpynmnax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJUIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepnonnueckuin 3akoH. llepuomuueckas cucrema XuMuyeckux diaemeHtoB [[.H.
MenneneeBa. KoporkomepuoaHas W jyMHHONEpUOAHAs ¢opmbl [lepuonanueckoid CHCTEMBI
xumuueckux dnemeHTtoB .M. MenneneeBa. Ilepuonbl u rpynmnbl. DOU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artoMoB. CoctaB aromHbIX saep. HM3otonbl. OnexTponbl. CrpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
JA.N. MenneneeBa. XapakTepUCTHKAa XMMHMYECKOIO 3JIEMEHTA II0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme .M. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS painyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX
M HEMETAUIMYECKUX CBOMCTB IO TpyIIaM MU nepuojaM. 3HadeHue [lepuoanueckoro 3akoHa U
Ilepuoanueckoil CUCTEMBI XMMHMYECKUX DJIEMEHTOB [UI Pa3BUTUS HAayKu M npaktuku. [[.H.
MeHpeneeB - y4€HbIN U TpakJaHUH.

Xumuyeckass  CBS3b. KoBanentnass  (momsipHas W HEMOJsSIpHAasi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.



Crenenb  okucieHus. OKHUCIUTEIIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccsl
OKHUCJICHUA U BOCCTAHOBJICHUA. OKI/ICJ'II/ITG.HI/I 1 BOCCTAHOBUTCIIN.

XUMHYECKUN JKCIMEPUMEHT: W3Y4YeHHE OO0pa3lloB BEIIECTB METANIOB W HEMETAJIOB,
BSaHMOI[eﬁCTBHG THUAPOKCHU A IIMHKA C pacTBOpaMU KHUCJIOT U H.IGJ'IO‘-IGﬁ, IMMPOBCACHUC OIILITOB,
WJUTFOCTPHUPYIOUTUX MPUMEPHI OKUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHE, PEaKIIUU
Pa3NoXKEeHUs], COETUHEHNUS ).

MesknpeamMeTHble CBSI3H.

Peanu3zanus MexXnpeIMeTHBIX CBA3€H IPU U3YUYEHUU XUMUH B 8 KJ1acce OCYILIECTBIISIETCS
4yepe3 HCIOJb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
ABJIIIOIUXCS CUCTCMHBIMU U OTACIIBHBIX MMPECAMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIE TOHATHS: HAy4HBIA (akT, TUIOTE3a, TEOPHs, 3aKOH,
aHanus, CUHTE3, KIaccu(uKanus, [IEPUOANYHOCTD, HaOJII0ICHHE, OKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusuka: Mmarepus, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHWI, H30TOIIbI,
PaIuoOaKTUBHOCTh, MOJICKYJa, JSJCKTPUYECKUM 3apsif, BEIIECTBO, TEJO, O00BEM, arperaTHoe
COCTOsIHUEC BCIIICCTBA, I'a3, (1)H31/I‘IGCKI/I€ BCJIIMYMHBI, CAUHUIBI U3MCPCHHUA, KOCMOC, IIJIAHCTHI,
3BE3061, ComHIIE.

buonorus: porocunres, qeixanue, ouocdepa.

I'eorpadms: armocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

COJEP)KAHUE OBYYEHUA B 9 KIIACCE

BemecTBo M XMMHYeCKas peaKkIusi.

Ilepuonnueckunn 3akoH. llepuomumueckas cucrema XxXuMuuyeckux diaemeHtoB [[.U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMHUYECKON CBS3M. THUIIBI KPUCTALUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHETHUYeCcKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccuukanus XuMHUECKUX peakiuil Mo pa3IudHbIM MpU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTerleHeu
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonaTue o ckopoctu XxuMU4eckoi peakuuu. [loHsTHEe 00 0OpaTUMBIX M HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
karanuse. IloHsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, AJIEKTPOHHBIH OajaHC OKUCIUTENBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBI€HUE YPaBHEHHHU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust PNEKTPOTUTUUECKON JUCCOLUALIMU. DIICKTPOJIUTHI U HEAIEKTPOJIHUTHL. KaTHOHBI,
QHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHUAAMHU XUMHUYECKOH CBS3H.
Crenenp auccoruanyu. CUIbHBIE U CIIa0ble AIEKTPOJIUTHI.

Peakiuu noHHOrO OOMeHa. Y CJIOBUSI MPOTEKAHUS PEaKLUUii HOHHOTO OOMEHa, TMOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpeICTaBICHUNA 00 SJIEKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEaKkUMHW Ha HOHBIL.
[TonsiTHE O TUIPOIHN3E COTEN.



XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMHM KPUCTANIMYECKMX PEHIETOK
HEOPraHMYECKUX BEILECTB - METAUIOB M HeMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakuuu OT
BO3CUCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIEAOBAHHUE IEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca  AMCCOLMAIMM  KHCIOT, Inenoded U coled  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), MTPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOLIMX MPU3HAKU NPOTEKAHUS peaKLui
HOHHOTO oOMeHa (oOpa3oBaHHME OcCalKa, BBIICICHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakinu
pa3loKeHus, COCIAMHEHMs), PpAaclHO3HABAaHUWE HEOPraHWYECKHX BEIIECTB C  IOMOIIBIO
KauECTBEHHBIX PEAKLIUH HA MOHBI, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHUS.

OOmiast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTEpHBIE
creneHu okucieHua. CTpoeHHe W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJIONCHOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBUE C METalJaMH, HEMETallaMH,
miesioyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxkHenmue xJopuasl
U X HaXO0XJIECHUE B IIPUPOJIE.

OOmrast xapakrepuctuka 3yeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIEC CTEIICHU OKUCIICHUS.

Crpoenne W (HU3MUECKHME CBOIMCTBA NPOCTHIX BEIIECTB - KHUCIOPOAA U  CEpHI.
AnnotrpornHbie MOIU(MUKAIIMN KUCIOPOJa U Cephbl. XUMHUYECKHE CBOMCTBA cephl. CepoBOI0OpO,
CTpoeHue, GU3nUYecKue U XUMHIecKkre cBOMCTBa. OKCHIIBI cephl KaK MPEeACTaBUTENIN KUCIOTHBIX
okcusioB. CepHast KHCIIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBA (0OLIME KaK MPEICTABUTEINS
KJIacca KUCIOT M crielu(ruecKue). XMMHUUECKUE PeaKIiy, JIeKaIIle B OCHOBE MPOMBIIIUIEHHOTO
crioco0a MoJy4eHUs! CEpHOM KUCIIOTHI.

[Tpumenenne. Conu CEpHOM KHUCIOTHI, KAueCTBEHHAsh pEaKUHus Ha Cyab(paT-uoH.
Haxoxnenue ceppl U €€ COCAUHEHHH B NPUPOAE. XHUMHYECKOE 3arpsA3HEHHE OKpYKaroleu
Cpebl COeAMHEHUSIMH Cepbl (KHCIOTHBIC HO0XK/IH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI
€ro NPEeJOTBPAIICHHUS.

OOmrast xapakTepucTHKa 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTEIICHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B MpUpoje, PU3MUECKUEe U XUMHUYECKue cBoicTBa. Kpyrosopor
a3oTa B MpUpone. AMMHAK, €ro (QHU3MYECKUe M XHUMHUYECKHE CBOMCTBA, IOIY4YEHUE U
npuMeHenne. Coinu aMMOHHUS, HMX (U3UYECKUE M XHMHUYECKHE CBOWMCTBA, INPHUMEHEHHE.
KagecTBeHHast peakuusi Ha MOHBI aMMOHMs. A30THas KUCJIOTa, €€ MOJydeHHe, (pU3NUecKue U
XMMHUYECKHE CBOWCTBa (00IIME KakK MpPEJACTaBUTENA Kiacca KHCIOT U crenupuveckue).
Hcnonp30BaHMEe HUTPATOB M COJIGH AaMMOHHMS B KayeCTBE MHMHEPAIbHBIX yIOOPCHHIA.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpelabl COSAMHEHUSMH a30Ta (KUCIOTHBIC MOXKIH,
3arpsi3HEHUE BO3/yXa, IOYBBI U BOJOEMOB).

®ocdop, annorponHsie Moaudukanuu pochopa, GU3NUECKUE U XMMUYECKHE CBOMCTBA.
Oxkcua dochopa (V) u dhochopHas kuciaora, GU3HIeCKUe U XUMUICCKHAE CBOMCTBA, MOJTyUYeHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapakTepucTuka 37JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYraepon, amnoTponHsle MOAM(UKALMYU, PACHPOCTPAaHEHUE B NIpUpOAE, (PU3HUECKUEe U
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKcuabl yriepoja, ux
(Gu3nyeckne M XUMHUYECKHE CBOWMCTBA, ICWCTBUE HA JKUBBIE OPraHU3MBI, IMOIY4YEHUE U
npUMEHEeHHe. DKOJOoruyeckue mpoOieMbl, CBs3aHHbIE ¢ Okcuaom yriepoxa (IV), rumoresa
rJ100abHOTO MOTEMJICHNUs KIMMaTa, MapHUKOBBIM 3((dekT. YrompHas KucIoTa U €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-MoHbl. Mcnonb30BaHne kapOOHAaTOB B ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH H



CEJBCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHMSIX Yriepojaa
(MeTaH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTHI HX MepepadOTKH
(O6eH3uH), UX POJIb B OBITY U IPOMBIIINICHHOCTH.

[TonsiTHE O OMOTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpaX, OeNKax, yriieBoJaxX - U UX POJIH B
JKU3HU YelloBeKa. MarepualibHOE eIMHCTBO OPraHUYEeCKUX U HEOPTaHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, MOJNYyYEHUE W TMPUMEHECHHE.
Coenunenuss kpemHusi B mpupone. OOmue mpencraBieHuss o0 okcuae kKpeMHus(1Y) u
KpeMHUEBOU kucnore. CUIUKAThI, UX HCIOJIb30BaHWE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH.
Baxwueilimne cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >Xele300€TOH.
[IpoGiembl 6€30MacHOT0 MCIOIH30BAHUS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HH.

XWMHYECKUN SKCIEPUMEHT: HM3ydeHHe OoO0pa3llioB HEOPTraHMYECKHUX BEIECTB, CBOWMCTB
COJITHOM KHUCJIOTBI, MPOBEIEHUE KAYECTBCHHBIX pEaKIUi Ha XJIOPUI-MOHBI W HAOIIOJCHUE
NPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpa)katomue (U3NUecKue U XHMHUYECKHE CBONCTBA
TaJIOTEHOB U WX COCIUHEHHH (BO3MOXKHO HCIIONH30BaHHE BUACOMATEPUATIOB), 03HAKOMIICHHE C
oOpasmnamMu XJIOpuI0B (TaJOTEHHUIOB), O3HAKOMJIEHHE C O0pa3liaMHu cephl U €€ COCAMHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEpHUaoOB), HaOJIOAEHUE Mpolecca OOYIIMBaHUS caxapa
MoJ JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCJIOThI, H3YYCHHE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CEepHOW KHUCIOTBI, MPOBEACHHE KAueCTBEHHOM peakUuu Ha CyabpaT-uOH H
HaOo/IeHue MpHU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3WYECKUMHU CBOMCTBaAMM a30Ta,
dochopa m uX coenuHeHUH (BO3MOXKHO HWCIIOJNB30BAHUE BUCOMATEPHAIIOB), OOpa3amMu
a30THBIX M (ochOopHBIX yHAOOpEeHHH, MOJyYeHHE, coOMpaHue, pacro3HaBaHWE W H3y4YEHUE
CBOWMCTB aMMHaka, MPOBEICHUE KAUeCTBEHHBIX pPEaKIHii Ha MOH aMMOHUSA U ¢ocdar-uoH u
U3YyYeHHE PU3HAKOB UX MPOTEKaHMs, B3aUMOJICICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI
C Melblo (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB), U3yUEHUE MOJIENIel KPUCTANIMUYECKUX
peméTok anMasa, rpaduta, QymiepeHa, 03HAKOMJICHUE C TIPOLIECCOM aICOPOITMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIIEM W YCTPOMCTBOM MPOTHUBOTA3a, IMOJNy4eHUE, COOUpaHHE,
pacrno3HaBaHHe ¥ U3y4Y€HHE CBOMCTB YIJIIEKUCIIOro ra3a, poBeJeHUE KaYeCTBEHHBIX PEaKINi Ha
KapOOHAT W CHJIMKAT-MOHBI M W3yUYe€HHWE NPHU3HAKOB MX TMPOTECKAHUS, O3HAKOMJICHHE C
NPOAYKIHMEH CUIMKATHOW MPOMBIIIJICHHOCTH, pPEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad MO TeMe
«BaxHeine HeMeTa/uTbl U UX COCTUHEHUS.

Metanibl M UX cOeIMHEHMUSI.

OOmiasi XapakTepHCTHKA XHUMHYECKHX DJJEMEHTOB - METaNIOB HAa OCHOBaHWUU WX
nonoxkeHus B [lepuoanueckoil cucteMe xumMmuueckux anementoB [[.M. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
peuméTKa. DNEKTPOXUMUYECKUN psa HaNpsoKeHW MeTtauioB. Dusnueckne M XUMHYECKHE
cBoiicTBa MeTayyioB. OOmue crocoObl MOMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3ur. CIuiaBsl (CTab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[lenouHble MeTaJUIbl: MOJ0KEeHHUE B lleproanueckoll cucTeMe XMMHYECKUX 3JIEMEHTOB
.. MenpeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIeHHUE B npupoze. Ousndeckue U XUMHUECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[IlenoyHO3emMeNnbHBIE METAIBI MAarHUd W KalblMi: mosiokeHue B Ilepmoamyeckoit
cucreme xumuyeckux sieMeHTtoB [[.M. MeHneneeBa, CTpOo€HHE HX aTOMOB, HAXO0XXJICHUE B
npupozae. PU3NYECKUE U XMMUYECKHE CBOMCTBA MarHus W KaJblus. BaxkHeilme coenruHeHus
KanbIus (OKCHUI, TUAPOKCU, coJin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTPaHECHHUS.

AmomMunanii: nonoxenue B Ilepronnueckod cucteMe Xumuyeckux anemeHntoB JI.U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYEeCKUe U XUMUYECKHE CBOKCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH/Ia ATFOMUHUS.



Keneso: mnonoxenne B Ilepuogumueckoil cuctemMe Xumudeckux daementoB J[.A.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYEeCKUe U XUMUYECKHE CBOKCTBA
xkene3a. Okcunbl, THAPOKCUABI U conu conm kenesa (II) m sxenesa (I1I), ux cocras, cBOWCTBa U
MOJIy4eHHE.

XUMUYECKUN SKCHEPUMEHT: O3HAaKOMJIEHHE C OoO0pa3llaMH METaUIOB U CIUIaBOB, HUX
(GU3MYECKUMU  CBOWMCTBaMH, W3Y4YCHHE pPE3yJbTAaTOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUaIoB), 0COOEHHOCTENW B3aMMOJCHCTBHS OKCHUIA KAIbLIMS U HATpUs
C BOJIOH (BO3MOYKHO HCIIOH30BaHUE BUACOMATEPUATIOB), UCCIICIOBAHIE CBOUCTB KECTKOM BOJIBI,
mpolecca TOPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIONIb30BaHUE BHAEOMATEpUAsIOB),
MPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, KaJlbIusl, alFOMAHUS, INHKA,
xkenesa (II) m xenmeza (III), menmu (II), HaGmromeHne W ommcaHWE MPOILIECCOB OKPAITUBAHMS
IJIaMEHU HOHAMM HATpHs, KA W Kajdblus (BO3MOXXHO HCIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
uccienoBanre aM()OTEpHBIX CBONCTB THAPOKCHIA aTIOMUHUSA W TUIPOKCHUIA IIMHKA, PEIICHUE
HKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BakHelme MeTaibl U UX COSAMHEHUS».

XuMHUSA U OKPYsKAK0LIas cpeaa.

BemecTa u Marepuansl B IOBCEAHEBHOW KU3HU YEJIOBEKA. be30macHoe UCoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomp Npu XHMHYECKUX OXOrax u
OTPABJICHUSIX.

XuMUYecKkoe  3arps3HEHHE  OKpyKawlled  cpeabl  (IpelenbHas — JAOMycTUMAas
KoHIeHTpanus BemecTs (ganee - [1/1K). Pons XxuMuu B pemieHUN 3KOJOTHIECKUX MTPOOIIEM.

XUMUYECKUN OSKCHEPUMEHT: U3ydeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METaJIOB, MOJIMMEPHBIE MAaTEPUAIIbI).

MesknpeamMeTHble CBSI3H.

Peanuzarust MeXnpeaMEeTHBIX CBSA3EH MPU U3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TIOHATUH, TaK U TOHATHI,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO1iue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HayudHbIM (akT, TUMOTe3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  IMEePUOJUYHOCTh,  HAONIONEHUE,  OAKCICPHUMEHT,
MOJIeTMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

®dusnka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIMUECKas pemETKa, CIUIaBbl, (U3MYECKHe BEIUYUHBI,
€MHULBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: gorocunTes, apixanue, 6uochepa, s3KocHcTEMa, MUHEpAIbHBIC YAOOPEHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadms: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE IOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

3) INTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUSA MNPOI'PAMMBI
YYEBHOI'O TIPEAMETA «XUMUSI» HA YPOBHE OO0

W3yuenne XuUMHH Ha YpPOBHE OCHOBHOrO o0OImIiero oOpa3oBaHUs HAalpaBlIeHO Ha
JOCTH)KCHNE OOYYaIOMIMMHUCS JIMYHOCTHBIX, METAalpEeIMETHBIX M IPEAMETHBIX pPEe3yJbTaToB
OCBOCHHMSA y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
JIuuHOCTHBIE pE3yabTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO OOIIEr0 0OOpa30BaHUS
JIOCTUTAIOTCS B X0JI¢ O0OYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU IEATEIHHOCTH B
COOTBETCTBUM C TPAAULIMUOHHBIMU  POCCHUMCKUMHU  COLMOKYJIBTYPHBIMH U JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBHJIAMA U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COL[UAIN3AIIMU 00Y4aIOIINXCS.



JIuunocmmnute pesynvmamut ompasicarom 20MOBHOCHb obyuarouwguxcs
PYK0GOOCME08AMBCA CUCMEMOIU NOZUMUBHBIX UEHHOCHMHbBIX OPUEHMAUUNl U pacuiuperue
onvima 0eamenbHOCMU HA €€ OCHO8e, 8 m.Y. 6 YACHU:

1. llampuomuueckozo éocnumanus:

- IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAayyHOMY HAcCJI€IMI0, TOHMMAaHUS 3HAYEHUS XMUMHUYECKONM HAayKd B JKU3HM COBPEMEHHOIO
o01ecTBa, CIOCOOHOCTH BJIANETh JOCTOBEPHOW MHGOpMAIMEHl O MEPENOBBIX IOCTHIKEHUSX U
OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAayUYHBIX 3HAHUAX 00
YCTpOMCTBE MHpa 1 00IIIECTBA;

2. I'pasicoanckozo éocnumanus:

- IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOILEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPYECKON U JPYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTU K pa3HOOOpPa3HOU
COBMECTHOM JIeATEILHOCTH IMPH BBINOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, BBIOJIHEHUH
XUMHYECKHX SKCIIEPUMEHTOB, CO3aHUHU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMaHHIO
U B3aMMOIIOMOIIM B TIpOLIECCe ATOH yuyeOHOH IesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHUE M TOCTYNKH CBOMX TOBapHILIEH C MO3MLUUM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN IOCTYIKOB;

3. Ilennocmu nayunozo no3Hanus:

- MUPOBO33pDEHUECKUX TPEICTABIECHUNH O BEIIECTBE U XMMHMUYECKOH peaklMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM M COCTaBISIOLIMX OCHOBY IS
NOHMMAaHMUsS  CYIIHOCTM HAy4yHOM KAapTHHbI MHpa, TPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPeNloi, O poiu
XUMHH B IO3HAHNUHU 3THX 3aKOHOMEPHOCTEN;

- I03HABATEIbHBIX MOTUBOB, HAIpAaBICHHBIX HA IOJY4YEHHWE HOBBIX 3HAHWH IO XMMUH,
HEOOXOIUMBIX JUIs OOBSICHEHUSI HAOIIOIaeMBIX MTPOIIECCOB U SBJICHUM;

- IO3HABATEIbHON, HMH(POPMALMOHHOM M YMUTATEIbCKOW KYyJIbTYpbl, B T.4. HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMM, CHPABOYHOM IJUTEpPaTypoi, NOCTYINHBIMU
TEXHUYECKUMU CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- HHTepeca K 00yYeHMIO M TIO3HAHUIO, JII00O03HATEIIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHUIO, ITPOCKTHON M HCCIEI0BATEIbCKON AEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4. @opmuposanusn Kyabmypol 300p08b::

- OCO3HaHMs ILIEHHOCTH JXM3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 30pPOBbIM 00pa3 JKWM3HU, OCO3HAHMS IOCJIEACTBUNH M HENPUATUS BPEIHBIX
npUBbIUEK (YMOTpeOJIeHUsT aJKOTroJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTHU COOJIIOACHUS
mpaBuj 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KHU3HH,

5. Tpyooeozo éocnumanus:

- MHTepeca K MPAaKTUYECKOMY M3Y4YEeHHIO mpodeccuii M Tpyaa pasIddyHOro poja,
yBa)KEHHE K TPYAy M pe3ysbTaTaM TPYIOBOH NEATEIbHOCTH, B T.4. HA OCHOBE HPHUMEHEHMS
OPEIMETHBIX 3HAHUM 10 XWMHUH, OCO3HAHHOTO BBIOOpAa WHAMBHUIYAIbHOH TPACKTOPHH
IPOJOJKEHHU O0pa30BaHUSI C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO(heCCHOHAIBHONW NEATEIbHOCTH H
pa3BUTHUS HEOOXOUMBIX YMEHH, TOTOBHOCTb a1aliTUPOBAThCS B IPOPECCHOHATIBHON cpelie;

5. Ixonozuueckozo 6ocnumanus:

- DKOJIOTUYECKH 1eJIeCO00Pa3HOro OTHOLIEHHS K IPUPOJE KaK MCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAaHMs IIEHHOCTH 30POBOTO M Oe30macHOro odpasa
AKHU3HH, OTBETCTBEHHOIO OTHOLICHHsS K COOCTBEHHOMY (DPU3MYECKOMY U ICUXHYECKOMY
3/I0pPOBbBIO, OCO3HAHMSI LICHHOCTU COOJIOZICHUS MpaBHJl 0€30MacHOro MOBEJCHUS Mpu padoTte C
BEILIECTBAMH, a TAKXKE B CUTYallUsAX, YIPOKAIOIIMUX 310POBBIO M KU3HU JIIOACH;



- CHOCOOHOCTH NPUMEHSTh 3HaHUS, MOJydyaeMble MPU M3YYEHUU XUMUHM, IJI PELICHUs
3a/1a4, CBSI3AHHBIX C OKPYXKAIOLIEH NPUPOJHOM CPENOH, IOBBIIICHUS YPOBHS 3KOJIOIMYECKOMN
KYJBTYpBl, OCO3HaHMS INI00ATBHOIO XapaKkTepa dKOJIOTMUYECKHX IMPOOJeM M MyTed MX pelIeHHs
IIOCPEICTBOM METO0B XUMMUH;

- DKOJIOTMYECKOI0 MBIIUICHHs, YMEHHMS PYKOBOJCTBOBATbCSI MM B I103HABATEIBHOW,
KOMMYHUKATUBHON U COLIMAJIBHOMN ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe merampeaMeTHBIX PE3yJbTAaTOB BBLICISIOT 3HAUYUMBIC JJIsi (POPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNOoTe3a, (akrt, cucrema,
npoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUU U3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydeOHBbIC ACUCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yIeOHOW IS TeTHbHOCTH.

Ilo3naeamenvuvie YY/[:

YV obyuarowezocs 6yoym cghopmuposansi credyrowue nosnasamenvivie YVJ/I:

basoevie nocuueckue deticmeusi:

- yMEHHE HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS TpPH OCBOCHHUW 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATHH (BBIOCISATH WX XapaKTepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHITHAMH), UCTIOIH30BATh MOHATHS ISl OOBSICHEHHS
OTIIENBbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAIUN
XUMHYECKHX BEIIECTB M XMMUYCCKHX PEAKIIHiA, YCTAHABIMBATh MPUYNHHO-CIICJACTBEHHBIC CBS3H
MEXy 00BEKTAaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, NCTYKTUBHBIC,
10 AaHAJIOTUH ), TIPOBOJIMTH BHIBOABI M 3aKIIIOUCHHS;

- YMEHHUE MPUMEHSTH B MPOLIECCE MMO3HAHUS MOHATHUS (TPEIMETHBIC 1 METAPEAMETHEIE),
CHUMBOJIMYECKUE (3HAKOBBIC) MOEIH, HCIOJIb3yeMble B XUMHH, MPeoOpa30BHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICNIbHBIC MPEACTABICHUS - XUMHUYECKUN 3HAK (CUMBOI 3JIEMEHTA),
XUMH4YecKkass (GopMyla W ypaBHEHHE XWMHYECKOW pEakIuu - TpPH pPEHICHUH Y4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJEIBHBIX MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPH3HAKH M3y4aeMbIX OOBEKTOB - XMMHUYECKHX BEUICCTB H
XUMHUYECKHX PEAKINi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
NPOTHBOPEYHS B N3Y4aEMBIX MPOIIECCAX U SIBICHUSX;

bazosvie uccnedosamenvckue oeticmeusi:

- YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHHIA;

- MPUOOPETEHHE OMBITa N0 TUIAHUPOBAHUIO, OPTAHHU3AINH U MPOBEACHUIO YUYEHUIECKUX
SKCIEPUMEHTOB: YMEHHUE HAOII0AaTh 332 X0JI0M IMpoIlecca, CaMOCTOSTENILHO MMPOTHO3UPOBATH €T0
pe3ynbTat, (GOpMyIUpOBaTh OOOOMICHUS W BHIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCIICIOBaHMSI, COCTABIISATH OTYET O MPOICTAHHOM padoTe;

Paboma c ungopmayueri:

- yMEHHE BHIOMPATh, AHATU3UPOBATH U WHTEPIPETHPOBATH HHOOPMAIMIO Pa3ITUIHBIX
BUJOB M (OPM NPEICTABICHUS, IMOJY4aeMyI0 W3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHUYECKOTO COJICp)KaHWs, CIpaBOYHbIE TocoOus, pecypchl HHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

- YMEHHUE TIPUMEHSTh Pa3IMYHbIE METOJIBI U 3aIPOCHI MIPH MOMCKE B 0TOOpe HHPOPMALIUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHUS YYEOHBIX M TO3HABATEIbHBIX
3aj1a4 ONpPeNeIEHHOTO TUTIA, TPHOOPETCHUE OIbITa B 00JaCTH UCIOIh30BaHUS HHPOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS



uH(pOpMallil U WJUIIOCTPUPOBATH peIIaeMble 3a/ayd HECJIOXKHBIMU CXEMaMH, JHUarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

- YMEHHE HCIIONb30BaTh U aHAIM3UPOBATH B Ipolecce Y4eOHOM M HcciienoBaTeNbCKON
JESATEIIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBINIJICHHOCTH, CETbCKOTO X03SICTBAa M TpaHCTIOPTa
Ha COCTOSIHME OKPY>KAIOIEeH MPUPOTHON CPEIbI;

Kommynukamuenvie YY/[

YV obyuarowezocs 6yoym cghopmuposansl creoyrowue kommyHukamusHole Y'V/I:

- YMEHHUE 3aJaBaTh BOMNPOCH (B XojAe Auaiora W (WIM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

- IpUOOpETeHHE OMbITa TMPE3EHTALUU PEe3yJbTAaTOB  BBINOJIHEHHS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIEIOBAaHHUIO CBOWMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

- 3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMHU TIO3HABATEIHLHOW U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéra
00X WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIMS COBMECTHBIX ACHCTBHI, ONpeaeeHue KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE);

Pezynamuenvie YY/[

YV obyuarowezocs 6yoym cghopmuposansi ciedyowue pecynsimusnoie YV/]:

- YMEHHE  CAMOCTOSITEIbHO  ONpEAENsATh  LeNH  JIeATEIbHOCTH,  IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIHHOCTD,
BEIOMpaTh HamOosiee >(PPEeKTUBHBIE CMOCOOBI pEIIeHUsS Y4eOHBIX M TIO3HABATEIBHBIX 3aj1ad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJOKEHHBIA aITOPUTM NEHCTBUN TpHU
BBIMIOJTHEHUH 3a/laHuil ¢ y4€TOM IMOJIy4eHHUsS HOBBIX 3HAHUN 00 H3ydaeMblX OOBEKTax -
BEIIIECTBAX U PEaKIHIX, OLIEHUBATh COOTBETCTBUE MOTYYCHHOTO Pe3yabTaTa 3asBICHHON IIEIIH;

- YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh KOHTEKCTHI, MpeljaraeMble B YCIOBUU
3aJJaHuH.

MHNPEIMETHBIE PE3YJIbTATbHI

B cocraBe mnpeaMmeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O00S3aTENBHOIO COACpKAHMUS,
YCTaHOBJICHHOTO (penepalibHOi paboueil mporpaMMoid, BBIACISIOT: OCBOSHHBIE 00YyYarOIIUMUCS
Hay4yHbIe 3HAHMS, YMEHHUS U CIOCOOBI JEeHCTBUH, cnenuduueckue s y4yeOHOro mnpeamera
«XuMHus», BUABl JEATEIBHOCTH TIO TIOJIYYEHHUIO HOBOTO 3HAHHS, €ro HWHTEPIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.

8 KUIIACC

K xonuy ooyuenusa ¢ 8 knacce y ooyuarougecoca 0yoy cghopmuposansl ciedyroujue
npeomemmubie pe3yibmamsl N0 XUMUU:

- pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IMOHSITHI: aToM, MOJEKyJa, XUMHUECKUN
3JIEMEHT, TPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COCJAMHEHUU, MOJIIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHbHOCTh, CTENIEHb OKUCICHHS, XMMUYECKast
peakiusi, KinaccuuKams peakiui: peakiuu COCTUHEHUS, PEaKlUd pPas3lIoKEHUs, pPeaKInH
3aMeIIeHMs], peaklin 0OMEHa, YK30- U SHJOTCPMHUUECKHUE PEAKIINH, TEMI0BOU Ah(EKT peakium,
SIIPO aTOMAa, DIIEKTPOHHBIN CIIOW aToma, aTOMHAasi OpOUTalb, paauyC aToMa, XUMHUYECKasl CBS3b,
NoJisipHasi U HEMOJspHAs KOBaJeHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIUs) B pACTBOPE;

- WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHSATHH U MPUMEHSTh 3TH
MIOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

- HCTIOJIb30BaTh XHWMHUYECKYI0 CHUMBOJIUKY [JIi COCTaBJIeHUS (QOpMYJ BELIECTB U



YpaBHEHUN XMMHUYECKUX PEAKIUN;

- OTIpE/ETATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIMHEHUSX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, IPUHAIICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJlaccy COoeAMHEeHUH 1o QopMynam, BUA XUMHUYECKOW CBSI3M (KOBaJeHTHass W HOHHas) B
HEOPraHMYECKUX COCIUHEHUSIX;

- packpbiBath cMmbIci llepuonnueckoro 3axona [I.MI. MeHnneneeBa: IeMOHCTpUPOBATh
MOHMMAaHHE NEPUOIUUYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAaHEHMSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHMsI, 3aKOHa ABOTaJpo, OMUCHIBATh U XapaKTepU30BaTh TaOIUYHYIO0 (HopMy
[lepronnyeckoil cuCTEMBl XUMHUYECKUX 3JIEMEHTOB: Pa3iNyaTh MOHATHUS «TJIaBHAs MOATPYIIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpymnma)y, manbie U OONbIIKE MEPHOIBI, COOTHOCHTH
0003HaueHMsI, KOTOpBIe UMEIOTCs B Tabnuie «llepuoandeckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.W1. MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB U 3aps A1pa, 00IIee YUCIIO FIEKTPOHOB U PACIPECIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

- KJ1accu(UUUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DEKTy);

- XapakTepu30BaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOATBEP)KJasl ONMHCAHHE NMPUMEpPaAMH MOJICKYISAPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUi;

- IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHBIX YCIOBUSX;

- BBIYMCIIATD OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 JIEMEHTa 1o (popMyJsie COeAMHEHHsI, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

- IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIbHON AEATEIbHOCTU - aHalM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alMi0, KJIACCH(PHUKAIMIO, BBIIBICHUE IPUYMHHO-
CJIEICTBEHHBIX CBSI3€H - I U3yUEHUS] CBOMCTB BEIECTB U XUMUYECKUX PEAKIIHii, €CTeCTBEHHO-
Hay4YHble METOABI IO3HAHUS - HAONIOJCHHE, W3MEpPEHHE, MOJEIMPOBAHUE, HKCHEPUMEHT
(peabHBIN ¥ MBICTICHHBIN ),

- CIIOBaTh NpaBWJIaM TIOJb30BAaHMUA XMMHUYECKOH TMoOCyaod ©  J1abopaTOpHBIM
o0opynoBaHHEM, a Takke TMpaBuiamM oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLUSMHU IO BBIIOJHEHUIO JAaO0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHHIO H
coOMpaHni0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MIPUTOTOBICHUIO PACTBOPOB C
OIpPENEIEHHOM MacCOBOM JIOJIEM PAacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTbL M IIPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHI MO0 pPacHO3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
UH/IUKATOPOB (JIAKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

9 KJIACC

K konuy obyuenus 6 9 knacce y odyuarowezoca 0yoy cgpopmuposansl cieoyroujue
npeomemmuoie pe3yibmamsl N0 XUMUU:

- pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSITHHA: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AHUOH, IPOCTOE€ BEILIECTBO, CJOKHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMHUYEecKas CBS3b,
TETUIOBON (P QEKT peaKIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, SIMEKTPOIUTHI, HEIJIEKTPOIUTHI,
INEKTPONIUTHYECKAsT JUCCOLMAIMS, PEaKIUd HOHHOIO OOMeHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBeCHE, OOpaTUMbIE M HEOOpaTHUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHME U BOCCTAaHOBJIEHHE, aJIOTPOIMHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAIITMYECKAsl), KPUCTAJUTMUECKast
pemérka, KOppO3us METAJIOB, CIUIaBbl, CKOPOCTh XWUMHYECKOW peakluu, MpeaebHO
nonyctumas koHuentpamus [1/IK Bemectsa;

- WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHSATHH U MPUMEHSTh 3TH



MOHSTHS IIPH OMUCAHUH BEILIECTB M X MPEBPAICHHI;

- ICTIOJIb30BaTh XMUMHMYECKYI0 CHMBOJIMKY JJsi COCTaBIeHUS (OpMYT BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUK;

- OIPENENATh BaJCHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKMX D3JEMEHTOB B
COCIMHEHUSX PAa3IMYHOrO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
COeMHEHUH no GopMynaM, BUJ XUMHUECKONW CBA3M (KOBaJICHTHAs, HOHHAsI, METAJUINYEeCKasi) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj] HMOHA MO XMMHUYECKOH (opmyne, XapakTep Cpelsl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOI'O BEIIECTBA,

- packpbiBath cmbica Ilepuoandeckoro 3akona .M. MenneneeBa u 1eMOHCTpUPOBATh
€ro NMOHMMAaHME: ONMHUCHIBATH U XapaKTepu3oBaTh TabmuunHyto Gopmy [leproguueckoit cuctemsl
XUMHUYECKHUX JJIEMEHTOB: pa3lindyaTh MOHATUS «TJIaBHAs MOArpymmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpynmna)», manpie u OOJBIIME MEPHUOJBI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIC
UMEIOTCA B TMEPHOAMYECKONW TaONHIe, C YUCIOBHIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apdl sapa, o0liee YnciIo 3JIEKTPOHOB U paclpe/esieHne uxX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B mpelenax MajblX NEpUOAOB M IJIaBHBIX MOATPYHI C y4ETOM CTPOCHHS MX
aTOMOB;

- KJ1accu(UUMPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUYECKUE
peaknuu (1o YUCIy M COCTAaBY YYacTBYIOIIMX B PEAKIMM BEILECTB, MO TEIIOBOMY 3(deKTy, mo
M3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATh) OOIIME U cleuu(pUIecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

- COCTaBJISITh YPABHEHHMS BJEKTPOJUTUUECKON THUCCOLMAIMUA KHUCIIOT, IIET0YEe U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuii HOHHOrO OOMeHa, ypaBHEHMs pEakIHi,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE TI'E€HETHYECKON CBS3M MEXAY BEIIECTBAMHU pPa3IMYHbIX
KJIACCOB;

- pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMi MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa 3THX PeaKLuii;

- IPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT HX CTPOCHHS, BO3MO>KHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

- BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHYECKOTO0 3JIeMEHTa 10 (popMyJie COeAMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peaKkiuu;

- co0moaTh MpaBuUja TOJB30BAHUS XUMHUYECKOW TMOCYAOM W J1abopaTOpPHBIM
00opy/0BaHUEM, a TaKKe IpaBuiia 00palleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU
[0 BBINOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX ONBITOB MO TOJIYYCHHIO U COOMPaHHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

- IPOBOJUTh PEAKIMHM, MOATBEPIKIAIOIIME KaYECTBEHHBI COCTAaB pPa3IUYHbBIX BEILECTB!
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUAOPOMHA-, MOAMI-, KapOoHat-, Qocdar-, cummkar-,
cynbhar-, TUAPOKCHUI-MUOHBI, KATHOHBI aMMOHHS ¥ HOHB HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

- IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON AEATEIbHOCTU - aHAIM3 M CHUHTE3,
CpaBHEHHE, 000011leHNe, CUCTEMAaTHU3all1IO, BBISBIEHUE MTPUUYUHHO-CIIEICTBEHHBIX CBSI3eH - AJIs
M3YYEHHUs CBOMCTB BELIECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAYyUHbIE METO/IbI TIO3HAHUS -
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).






CTPYKTYPA ITPOI'PAMMBI

Paznensl mporpaMmbl  COOTBETCTBYIOT pPEKOMEHAOBaHHbBIM MHcTUTyTOM cTparerun
pa3BuTHs oOpa3oBaHuss 1no DenepanbHbIM oOpaszoBaTeiabHbIM mporpammam OOO, HO
pacripeiesieHsl 10 rojaM OOy4YeHHsI B COOTBETCTBUHU C YTBEP)KJICHHBIM Ha METOIUYECKOM
coBemannu yuureneit YMK

OcHOBHOE coziepKaHue Ko:-Bo yacos no Bcero
KJ1accam
bakTuuecku
8 Kitacc
IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS 20 20
BaxHelinre npeacTaBuTEN HEOPraHUIECKNUX 30 30
BEIIECTB
Ilepuoanueckuii 3akoH u [leprnoanyueckas cuctema 15 15

xumMudeckux 3yemenToB J. . Menaeneena.
CtpoeHne aToMOB. XUMUYECKAs! CBSI3b.
OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeJIBHble peaKI_II/II/I.

PeszepBHoe Bpemst 3 3
Bcero 68 68
OcHOBHOE coziepKaHue Komn-Bo wacoB mo Bcero
KJ1accam
¢bakTuuecku
9 knacc
BeniecTBo 1 XUMHYECKHE PEAKIIUH. 17 17
HeMmeTtamisl 1 ©X coeqUHEHUS. 25 25
XUMHS 1 OKpYy>Karollas cpena. 3 3
PesepBHOe Bpems 3 3

Bcero 68 68




YTBepkaaro: CornacoBaHo: PaccmotpeHo:

3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTuyeckoe nuiannpoBanue 8 kiaacc 2025/2026 yueOHblIii roa
KanengapHo-rematudeckoe NnjiaHupoBaHue paspadarbiBaerc B cooTBercTBUH ¢ PI'OC
000 u ®OII 000, YMK, paccMOTPEeHHbIM H YTBEpPkKIEHHbIM HAa MeETOAHMYECKOM
COBCLAHMH YYHTEeH.

Yuutenn: Hazaposa Hatanbs AjlekceeBHa

Hara Tema ypoka Konunuects | Ouenounas | LIOP
IpoBeJ 0 4acoB JEsTeIbHOCTb

EHUS
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Pasznea 1. [lepBonayanbHble XUuMUYeCKHE MOHATHUSA 20 YyacoB.

1. CrapTtoBasg KoHTposbHad | 1 CraprtoBas
pabora. pabora.
bubmunoreka LIOK
Hpeamer - xmvim.  Por https://m.edsoo.ru/ff0d2 1
XUMHUHI B KU3ZHU 0c
YEJI0BeKa. Tena u —
BEI[ECTBA
2. 1 OTBET Ha BuG 1OK
noInoTeKa
OKe
Homstrue o MeTozax P https://m.edsoo.ru/ff0d22
MO3HAHUS B XUMUU 7e
3. [IpakTuyeckas pabora 1 IIpakTrueck
Ne 1 «IIpaBuna paboTsl as pabota
B 1360 ETO HHEI P bubmmoreka [JOK
.. patop https://m.edsoo.ru/ff0d26
pUEMBI OOpaIIeHUSI C ca
1a00paTOPHBIM -
000pyTOBaHUEM)
4. 1 OTBET HA
YucTeic BelecTBa 1 bubmunoreka LIOK
ypoke
cmecH. CriocoObl https://m.edsoo.ru/ff0d28
pas3zaeneHus cMecen c8




5. [IpakTuyeckas pabora IIpakTrueck
Ne 2 «Pa3nmenenue ast pabota Bbubanorexa [JOK
cMecel (Ha mpumepe https://m.edsoo.ru/ff0d2a
OYHCTKH TIOBAPEHHOM 6¢
COJIN)»
6. OTBET Ha
bubmunoreka LIOK
ATOMBI U MOJIEKYJIBI ypoke https://m.edsoo.ru/ff0d2b
e8
7. XuMH4YecKue OTBET Ha
3JIEMEHTHI. 3HAKHU ypoKe bubmunoreka LIOK
(cUMBOJIBI) https://m.edsoo.ru/ff0d2a
XUMHUYECKAX 6¢
2JIEMEHTOB
8. orset Ha bubnuorexa [IOK
Hpoctsie i crowHbIe ypoke https://m.edsoo.ru/ff0d2d
BEIIECTBA 50
0 oTet Ha bu6nnoreka IIOK
ATOMHO-MOJIEKy IApHOE ypore https://m.edsoo.ru/ff0d21
YYCHHE 0c
10. 3aKOH OCTOSIHCTBA OTBET Ha
COCTaBa BEIIECTB. ypoKe
Xumuueckasi opMyia. bu6nuoreka [IOK
BajnieHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX
2JIEMEHTOB
11. OTtHOcHUTENbHAS OTBET Ha
bubnuoteka [JOK
aTOMHas Macca. ypoxe https://m.edsocE.Iru/fde32
OtHOcHUTENbHAS 3
MOJIEKYJIIpHast Macca -
12. OTBET Ha
Maccosas nost ypoKe Bbubnroreka [IOK
XUMHUYECKOI0 dJIEMEHTa https://m.edsoo.ru/ff0d35
B COCIMHECHUU Oc
13. OTBET Ha
KomnuaecTBo BemiecTna. bubnuoreka [JOK
ypOKe
Momns. Monsipras https://m.edsoo.ru/ff0d52
macca 30
14. OTBET Ha
®dusznyeckue u ypoKe bubnuotexa [JOK
XUMUYECKHE SIBJICHUS. https://m.edsoo.ru/ff0d37
XuMHUUeCcKas peakius fa
15. OTBET Ha
[Ipu3Haku u ycnoBus ypoke Bbubamnorexka [JOK
NIPOTEKAHUA https://m.edsoo.ru/ff0d3a
XMUMHYECKUX PEaKIuii 16




16.

3aKOH COXpaHEHMUsI

OTBCT Ha

bubanoreka IJOK
MaCChI BCLICCTB. ypoxe https://m.edsocE.Iru/fde3b
XuMHuecKue 38
YpaBHEHHUS _
17. Breraucnenus OTBeT Ha
KOJIMYECTBA, MAaCChI YpOKe but6moreka [IOK
BEILECTBA MO https://m.edsoo.ru/ff0d57
YPaBHEHUAM 08
XAMHYECKHX peaKui
18. Knaccudukamms OrtBer Ha
XAMHUYECKHUX peaKui YpOKe Bubanorexa [JOK
(coenunenus, https://m.edsoo.ru/ffOd3f
pa3IoKEHUS, 34
3aMeIeHusI, 0OMEHa)
19. M. B. JlomoHOCOB — OTBET Ha
YHCHBI- ypore bu6nuoreka [IOK
DHIUKJIOIIEIHUCT.
https://m.edsoo.ru/ff0d40
O06o0061IcHNE U o4
CHCTEMaTU3alHs
3HAHUI
20. JI\(r;)lHTpoana;{ paborta KOHéponLHa BuGmorexa LIOK
o] mo Teme st pabota
https://m.edsoo.ru/ff0d42
«BemecTBa u 90
XUMHUYECKHUE PEAKIUN
Pa3znen 2. BaxkHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
21. AHanmuM3  KOHTPOJIbHOM OTBET Ha bubmmoreka [JOK
pabora Nel. ypoke https://m.edsoo.ru/ff0d448
Bo3agyx — cmech rasos.
CocraB BO3/yXa.
Kucnopon — snement u
pOCTOC BEIIECTRBO.
O30H.
22. duznueckue u OTBET Ha
XHMHYECKHE CBOMCTBA YpOKe but6mmoreka [IOK
KHCIIOpOJa (peakiuu https://m.edsoo.ru/ff0d46
OKHCIIEHUS, TOPEHUE). 14
TTousitre 00 okcumgax
23. CrniocoObI nony4eHus OTBET Ha
iggggg?g;ﬂi " ypoke bubnuotexa [JOK
https://m.edsoo.ru/ff0d49
MPOMBINIIICHHOCTH. 7a
[Ipumenenue -

KUCIIOpOJa




24. TennoBoit a3 et nabopaTopHa
XUMUYECKON PEaKInu, s paboTta
HIOHSATHUE O bu6morexa IIOK
TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d47
ypaBHEHUH, IK30- U 90
SHJOTEPMHYECKHUX
peaKIusIx
25. TomnmmBo (HedTh, yroianb OTBET Ha
u MeTaH).(Barq;))ﬂzzHZ;He ypoKe Brbmorera [IOK
https://m.edsoo.ru/ff0d4c
BO3]1yXa, CITIOCOOBI €ro 4a
IpeaoTBpALLICHUSA _
26. [TpakTuueckas pabota [IpakTrueck
Ne 3 o Teme as pabora bubnuoreka [JOK
«Ilonyuenue n https://m.edsoo.ru/ff0d4a
coOupaHHe KHCIOpO/a, e2
M3yYEHHE €r0 CBOMCTBY
27. Bopopos — sineMeHT u OtseT Ha
Hpé[ClPOGHBGH.IeCTBO. ypoKe Bubsmorexa LIOK
https://m.edsoo.ru/ff0d4d
Haxoxnaenue B 40
npupoie
28. duznyeckue u OrtBer Ha
. but6mmoreka [IOK
XUMHUYECKHE CBOKCTBA ypOKe https://m.edsogru/fde4d
BOJIOpO/IA. 40
[Ipumenenue Bogopoaa —
29 Orber fa Bu6muoreka IIOK
Honsue o KucoTax u ypoxe https://m.edsoo.ru/ff0d50
COJISIX )
30. OtBer Ha
Crioco0bI MoTy4eHus YPOKe Bbubnnorexa LIOK
BOAOPOJA B https://m.edsoo.ru/ff0d4d
nabopatopuu do
31. [TpakTnueckas pabora [IpakTrueck
Neo 4 o Teme as pabora bubnuoreka [JOK
«Ilonyuenue n https://m.edsoo.ru/ff0d4f
coOupaHue BOJIOPO/Ia, 42
M3y4YEHHE €r0 CBOMCTBY
32. OrBer Ha BuGmorexa LIOK
. " HUOIHOT
Momsapusiii 061EM YpoKe https://m.edsoo.ru/ff0d54
razoB. 3aKOH ABOrajpo 2
33. Brerancienus o0bEma, OTBeT Ha
KOJINUECTBA BEILIECTBA ypoKe bubmunoreka LIOK
rasa Iio ero U3BECTHOMY https://m.edsoo.ru/ff0d55
a0

KOJIMYECTBY BEIECTBA
WM 00BEMY




34. Brruncienus 00bEM0B OTBET Ha
ra3oB [0 YPaBHEHUIO YpOKe bubmmoreka [JOK
peaKLuy Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX 08
OTHOIIICHUM T'a30B
35. OTBET Ha
duzndeckue u ypoKe bubmunoreka LIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI Ta
36. . OTBET Ha
CocTaB OCHOBaHHMIA. bubnuoteka [JOK
[Tonsitue 06 Ypoxe https://m.edsoo.ru/ff0d59
VHIMKATOPaX. e2
37. Bona xak OTBET Ha
pacTBOPHUTEIb. ypoKe
Hackimennsie u bubmunoreka LIOK
HEHACBIIICHHBIC https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBast 40
JIOJISl BEIIIECTBA B
pacTBope
38. [TpakTuueckas pabora [IpakTrueck
Neo 5 mo Teme as pabora
;gﬂgg%if?elme bubmunoreka LIOK
.. o https://m.edsoo.ru/ff0d5e
onpe/:[en?HHon } ba
MacCOBOM jJoJiei
PacTBOPEHHOTO
BEIIIECTBAY
39 ﬁ?zH TpoIbHas pabota KOngoana Bubmoreka [IOK
02 110 TEMe st pabota
https://m.edsoo.ru/ff0d63
«Kucnopoz. Bogopon. )
Bona» -
40. AHanu3 KOHTPOJIbHOMN OrtBer Ha
0o
gefcf;i\t(?c.TaB FPOE Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d66
Kiaccudukanus, 4o
HOMEHKJIaTypa.
41. [lonyuenue u OTBET HA
XHMHYECKHE CBOMCTBA YpOKe but6mmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX 4e
OKCHJIOB
42, OTBET Ha
OCHOBaHUS: COCTaB, bubnmuoteka [JOK
KJaccupukanus, ypoxe https://m.edsoo.ru/ff0d66
4e

HOMEHKJIaTypa




43. OTBET Ha
[Tomyyenue u ypoKe bu6nuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67
OCHOBaHMUI1 ca

44, OTBET Ha
Kucnorsr: cocras, bubmunoreka LIOK
KJ1accupuKanus, ypoke https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa 2

45, OTBeT Ha
[Tonyuyenue u ypoke bubnmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0dfee
KHCJIOT 2

46. Conu (cpennue): OTBET Ha
HOMeH(KJII)aTypa : ypoKe brbmiorexa LIOK

’ https://m.edsoo.ru/00ad9

CHOCOOBI noyueHus, 474
XHMHUYECKHE CBOMCTBA

47. [IpakTuyeckas pabora IIpakTrueck
Ne 6. Pemienue ast pabota
AKCIEPUMEHTAIbHBIX Bubmuotexa [JOK
3a7a4 110 TEME https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIACCHI b7c
HEOPTraHUYECKHUX
COCIUHEHUI.

48. I'enernueckas CBA3b OTBET Ha
MEKITY KITACCAMH ypoKke but6mmoreka [IOK

https://m.edsoo.ru/00ad9a
HEOPraHMIeCKIX 50
COEIMHEHMIA.
49, OtBer Ha
O606menue u YPOK® bu6nnoreka IJOK
cUCTeMaTHu3alus https://m.edsoo.ru/00ad9c
3HAHUM. b2
50. KonTponbhas pabota Kontposnbraa

Ne3 o Teme 1 paboTa bubmuorexa IIOK
"OCHOBHEIE KJIACCHI https://m.edsoo.ru/00ad9¢l
HCOPraHU4CCKUX a
coenuHeHun".

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuueckux 3aementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu. 15 yacos.

51.

AHanmn3 KOHTPOJIbHOMN
pabotsr Ne 3.

IlepBbie MONBITKU
KIIacCU(UKALIUN
XUMUYECKHUX
sneMeHToB. [loHsiTue o
TPYIIax CXOJHBIX
JJIEMEHTOB

OTBET Ha
ypoKe

bubmunoreka LIOK
https://m.edsoo.ru/00ad9ff
a




52. [lepronnueckuii 3aK0H OTBET HA
u [lepuoanueckas ypoKe bubmunoreka LIOK
CHUCTEMa XUMHUYECKUX https://m.edsoo.ru/00adas
snemenTos /1. U. 2c
Menneneena
53. OTBET Ha Eub 10K
Ilepunoapl, rpymnnel OKe HOJIHOTCKA
PHOZBL, TPy ’ P https://m.edsoo.ru/00adas
MOATPYIIITHI )
2¢
54. OTBeT Ha
CtpoeHune aToMOB. ypoKe bu6nuoreka [IOK
CocraB aTOMHBIX sJIEp. https://m.edsoo.ru/00ada3
H3oTons! 42
55. Crpoenue OTBET Ha
JJIEKTPOHHBIX 000JI0YEK OKe
P P bubmuoreka [{OK
aTOMOB 3JIEMEHTOB
o https://m.edsoo.ru/00ada6
[lepuoanueckoit b
be
cucremsl JI. U.
Meunneneena
56. XapakTepucTuka OTBET HA
XHMHYECKOI0 3JIEMEHTA OKe
P bubmuoreka [JOK
IO €T0 IOJIOKEHHIO B
o https://m.edsoo.ru/00ada8
[Tepuoanueckoit
24
cucreme /1. W.
Meunneneena
57. 3HaueHue OTBET Ha
[lepuoauueckoro YpOKe
3aKOHa JJIs pa3BUTHUS bubmmoreka [JOK
HayKU U MpakTUKu. Jl. https://m.edsoo.ru/00ada9
U. MeunneneeB — 6e
Y4€HBIH, egaror u
IpaXTaHUH
58. Pe3epBHBIii ypoOK. OTBET Ha
O06o06mIcHuE U OKe
CHCTEMAaTU3alHsI P bubnorexa LIOK
N https://m.edsoo.ru/00adb
3HAHUH /
. 33¢
Bcepoccuiickas
poBepoyHas pabora
59. KontponbHas pabora KonTpoibna
Ned o Teme s paboTta
p bubmunoreka LIOK
«CTpoeHue aroma.
https://m.edsoo.ru/00adb
XumMmudeckas CBA3bY / 436
Bcepoccuiickas -
poBepoyHas pabora
60. DIIEKTPOOTPULIATEIIHLHO OTBET Ha
oTh aT(I:M OBp ypoKe bu6mmoreka [IOK
https://m.edsoo.ru/00adaa
XUMHUYECKHX

3JICMCHTOB

b8




61. OTBET Ha EuG 1OK
nOImoTeKa
OKe
Honnas xummeckas YPOK https://m.edsoo.ru/00adac
CBS3b
34
62. OTBET Ha BuG 1IOK
HOIMOTEKA
OKe
Kosanentnas nonspnas YPOK https://m.edsoo.ru/00adaa
XHUMHYECKas CBA3b b8
63.
KoBanenthas Bbubmunoreka LIOK
HETOJISIpHAs https://m.edsoo.ru/00adaa
XUMHYECKAs CBA3b b8
64. OTBET Ha
CreneHb OKHUCIICHUS. oKe bubmmroreka ITOK
Hrorosast KOHTpOJIbHAA P https://m.edsoo.ru/00adae
pabora. 28
65. AHanus UToroBou OTBET Ha
KOHTPOJIbHON PaboTHI. ypoKe bubnuorexa IIOK
OKHCIIMTENBHO- https://m.edsoo.ru/00adb
BOCCTAHOBUTEIIbHBIE 076
peakiuu
Pe3zepBHoOe Bpems.3 yaca.
66. OTBeT Ha BuG 1OK
noImoTeKa
OKe
Oxuciurenn n P https://m.edsoo.ru/00adb
BOCCTaHOBUTEIIN
076
67. Pe3zepBHbIil ypoK. OTBET Ha
O06o0061IcHuE U OKe
CHCT;jéTn3auHﬂ P bubnnorexa [IOK
o https://m.edsoo.ru/00ad9¢c
3HAHHUH MO0 TeME b2
«CtpoeHnue aroma. ‘_
XuMHUecKasi CBI3b»
68. Pe3epBHBIN ypOK. OTBeT Ha
O6oguwHHgE ypoKke bubmunoreka LIOK
https://m.edsoo.ru/ff0d61
CHCTEMAaTH3aIus 6

3HAHUH




VY1Bepxkaato: CornacoBaHo: Paccmotpeno:
3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTn4yeckoe nuannpoBanue 9 kinacce kaace 2025/2026 yuednsblii rog

KanennapHo-temaTudeckoe IJIaHMpoBaHHMe paspadarbpiBaercsi B cooTBercTBHH ¢ PI'OC
000 n ®O0II 000, YMK, paccMOTpeHHBIM M YTBEepPKICHHbIM Ha MeTOAHMYECKOM

COBECLAHMH YYHTEIeH.

Yuntean: HazapoBa Haranbsa AnexkceeBHa

No | Jlata Tema ypoka KomnuectBo | OnieHounas HOP
I | IpOBEICHUS 4acoB JeATETbHOCTh
\n | maan | ¢akr
Pasznea 1. BemmecTBo n xXummnuyeckne peakuuu. 17 yacos.
I. Bxonnasa xonTponbHag | 1 KoHnTtponbHas
pabora. paborta
Ilepuonnueckuii
3aKOH. Bbu6nmuoreka [JOK
[Iepuonnueckas https://m.edsoo.ru/00adb59e
CUCTEMAa XUMHYECKHX
anementoB  J[. N
Meunneneena
2. 3aKOHOMEPHOCTH B 1 OTBET Ha
e colicrs ypore busmiotexa LIOK
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB IIEPBbBIX
TpEX MEPUOOB
3. Knaccudukanus n 1 nabopaTopHas
HOMEHKJIaTypa paborta bubmmoreka [IOK
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEI[ECTB
4. Buael xumuueckoit 1 OTBET Ha
CBSI3H M THITBI ypOKe bubmmoreka [IOK
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEemETOK
5. Kontponshas padora | 1 KOHTPOJIbHAS
Nel mo Teme pabora

«IToBTOpEHUE U
yriyoJieHne 3HaHU!
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiaccay




Knaccudukanus
XUMHYECKHUX
peakuuii no
pa3IuYHBIM
MpU3HAKaM

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKOM
peakuuu. [Tonsitue o
TOMOT'CHHEIX U
TeTEPOreHHBIX
peakumsx

OTBET Ha
ypoOKe

bu6nuoreka [JOK
https://m.edsoo.ru/00adbe9a

[TonsTue o
XUMHYECKOM
paBHOBECHH.
DakTOpPBI, BIUSAIOIINE
Ha CKOPOCTh
XUMHUYECKOU
peaKuuu u
MOJIOKEHUE
XHUMHYECKOTO
paBHOBECHUS

OtBeT Ha
ypoKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adc28¢c

OKHCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peaKIuu

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
AJIEKTPOJIUTHUECKON
JUCCOLMALINN.
CwiibHBIC U Ci1a0ble
DJIEKTPOJIUTEL

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11

NoHnHble ypaBHEHUS
peaKuuii

Bbubnuoreka [JOK
https://m.edsoo.ru/00add448

12

Xumudaeckue
CBOMCTBA KHUCJIOT 1
OCHOBaHHI B CBETE
MpEeICTaBICHHUIA 00
AJIEKTPOJIUTHUECKON
JHCCOIHAIAN

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add5d8

13

Xumudaeckue
CBOMCTBA COJICH B
CBETE
MpeICTaBICHHUA 00
AJIEKTPOJIUTHYECKON
JHCCOIHAIAN

OTBET Ha
ypoKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

14

[TonsiTue o
TUAPOIIU3E COJIEH

OTBECT Ha
ypOKe

Bbubnmuoreka [JOK
https://m.edsoo.ru/00add9d4

15

0O000meHne n
CUCTCMaTu3al s
3HAHUHI

OTBET Ha
ypoKe

bubmmoreka [IOK
https://m.edsoo.ru/00addd12

16

[IpakTnueckas

IIpakTrueckas

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addbfa




pabora Ne 1.
«Pemrenne
AKCTIEPUMEHTAIIbHBIX
3a71a4»

pabota

17

KontponsHas pabora
Ne2 o teme
«QIeKTpoIuTHYECKast
JMCCOLMALIUS.
XuUMHUUECKUE
peaxiuu B
pacTBopax»

KoHnTtponbHas
paborta

bu6nuoreka [JOK
https://m.edsoo.ru/00addec0

Pazpgea 2.

HemeTtanasl u ux COCANHCHUS.

25 gacos.

18

Amnanus
KOHTPOJbTHOU
paboThr Ne2.
O0mas
XapaKkTEepUCTUKA
raJIoreHOB.
XuMHyeckue
CBOMCTBA Ha
puMepe XJopa

1

OTBECT Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XJ10poBOAOPO.
ConsiHas KUCIIOTA,
XHUMHYECKHUE
CBOICTBA,
MOJTy4YEHHE,
MPUMEHEHUE

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o reme
«ITonyuenue
COJISTHOM KHUCJIOTBHI,
HU3y4YEHHE €€
CBOWCTB)

HpaKTHYecKast
pabota

bu6nuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenus no
YpaBHEHUSAM
XUMHYCCKHX
pEeaKLHnii, €CIIM OJIUH
W3 pEareHTOB JaH B
U30BITKE

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade488

22

O06mmas
XapaKTepUCTUKA
a5ieMeHTOB VIA-
TpyIHnbl

OTBET Ha
ypOKe

bubmmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AmnoTponHsie
MOAU(HUKAIIIHI CEPHI.
Haxoxnenue cepsl u
eé coeqUHEHNN B
pUpPOJIE.
Xumudaeckue
CBOMCTBA CepBl

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a




24

CepoBoaopon,
CTpOEHHE,
dusuueckue u
XUMHUYECKHE
CBOMCTBA

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

OKCHUJIBI CEPBI.
CepHas Kucnora,
buzndeckue u
XUMHUYECKHE
CBOICTBA,
MPUMEHEHUE

OTBET Ha
ypoOKe

bu6nuoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHYECKUE
peakiuuu, Jexaliue B
OCHOBE
IMPOMBIIIJICHHOT'O
croco0a MmorydeHust
CEpPHOM KHUCJIOTBI.
XHUMHUYECKOE
3arpsi3sHEHUE
OKPYKaIOIe Cpebl
COEIMHEHUSIMU CEPbI

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brrancnenue
MacCOBOH J0JIN
BBIXOJ1a IPOJIYKTA
peakiuu

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

O06mas
XapaKTepUCTUKA
371eMEHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeHue B
npupoJe,
buzndeckue u
XUMHUYECKHE
CBOICTBA

OTBET Ha
ypoKe

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adeeab

29

AmMuak, ero
buzndeckue u
XUMHUYECKHE
CBOICTBA, MOJTy4YECHHUE
Y IPUMEHEHUE

OTBECT Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o reme
«ITonyuenue
aMMHUaKa, U3y4eHue
€ro CBOMCTB)»

[IpakTnueckas
pabota

bubmmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHCIO0Ta, €€
buzndeckue u
XUMHYECKHE
CBOMCTBaA

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonb3zoBanue
HUTPATOB U COJIEH

OTBET Ha
ypOKe

bubmmoreka [IOK
https://m.edsoo.ru/00adf518




AMMOHUA B KQ4YECTBEC
MUHEPATIBHBIX
ynoOpeHuil.
XHUMHUYECKOE
3arpsi3sHEHUE
OKpYKaloIlei cpebl
COEIMHEHUSIMU a30Ta

33

dochop. Oxcua
docdopa (V) u
dbocdopHas kucuora,
dusnueckue u
XUMHUYECKHE
CBOMCTBA, IIOJIYYCHUE

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
docdaroB B kauecTBe
MUHEPATIBHBIX
ynoOpeHuit.
3arpsi3HeHUE
IIPUPOJHON Cpesbl
dbocdaramu

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
pupoJe,
buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA

OTBECT Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuabl yriaepona,
X GU3HYECKUE 1
XUMHYECKHE
CBOMCTBA.
DKOIOTrHYECKHE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepojaa
Iv)

OtBeT Ha
ypoKe

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYronpHasg KUCIoTa U
eé comu

OTBET Ha
ypoKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas
pabota Ne 4 o reme
"[Tony4yenue
YIJIEKUCIIOTO Tasa.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

[IpakTnueckas
pabota

bubmmoreka [IOK
https://m.edsoo.ru/00ae027¢e

39

IIepBoHavasbHbIE
MOHSTHS 00
OpraHMYECKHUX
BELIECTBAX KaK O
COEIMHEHUSIX

yriepoja

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae054¢




40

Kpemuuii u ero 1
COEMHEHUs

nabopaTopHas
paborta

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae080a

41

IIpakTrueckas 1
pabota Ne 5.
Pemenue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Baxnenmmue
HEMETAILIBI U X
COETUHEHUS

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edso0.ru/00ae0bf2

42

Kontponsnas padora | 1
Ne3 mo teme
«Baxnueiimme
HEMETAaJIJIBI M UX
COCIMHCHMS

KonTtponbHas
pabora.

bubmmoreka [IOK
https://m.edsoo.ru/00ae0e18

Pazpea 4.

XuMus U OKpYyKawas cpeaa. 3 yaca.

43

Ananuz 1
KOHTPOJILHON PabOTHI
Ne3.

O06mas
XapaKTEepUCTUKA
XUMHYCCKHIX
DJIEMCHTOB —
METaJIJIOB.
Mertammmueckas
CBS3b U
MeTaIndecKas
KpHUCTaJUIMYECKas
peieTKa.
dusnyeckue
CBOMCTBA METAJJIOB

OtBeT Ha
ypoKe

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae103e

44

XUMHYECKUE 1
CBOIMCTBa METAJLJIOB.
DJIEKTPOXUMUYECKUIA
AL HaIpsKECHUN
METaJUIOB

OTBET Ha
ypOKe

Bbubnuoreka [JOK
https://m.edsoo.ru/00ael156

45

OO01u1ue crmocoobl 1
MOJTYYCHUS
MeTaiu1oB. CIIaBhbI.
Brraucnenus no
yYpaBHEHUSM
XHUMHUYECKHX
pEeaKLHnii, €CIIM OJIUH
13 pEearcHTOB
COJICPKUT IPUMECH

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael156

46

[Tonsitue o koppozuu | 1
METAJIJIOB

OtBeT Ha
ypoOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael1278

47

[llenounbie MEeTaIbI

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae14b2




48 Oxcunpl 1 OTBeT Ha
mzxp(f[Kcnnbl HaTpHs ypoKe bubmioreka LJOK
https://m.edsoo.ru/00ae14b2
1 KajIus
49 €JIOYHO3EeMEIbHBIE OTBET Ha
;LeI:TamIH — KaJIbIUH YpOKe Bubmioreka LIOK
o https://m.edsoo.ru/00ac15¢8
Y MarHu#
50 Baxneitmune OTBET Ha bubmuotexa [JOK
COCIMHEHUS KAJIBIIUS YpOKe https://m.edsoo.ru/00ael 5¢8
51 Ob6o06uenne u KOHTPOJIbHAS
CUCTEMATH3AINA paborta
3HAHUMN
52 KécTkocTh BOABI U OTBET Ha
CrocoOsbI e ’ ypoKe Eubmorexa LIOK
https://m.edsoo.ru/00aec1886
YCTpaHECHHS
53 IIpakTrueckas IIpakTrueckas
aborta Ne 6 o TemMe abora
E))KéCTKOCTL BOJIbI U b buGnnorexa LIOK
. https://m.edsoo.ru/00aclae8
METOMBI €€
ycTpaHeHus"
>4 P — OTBCT Ha bubmuorexa [JOK
ypOKe https://m.edsoo.ru/00aelc64
55 AmdboTtepHbIe OTBET Ha
CBo(ﬁPCTBE OKCHJIA U ypoKe bubmorexa LIOK
https://m.edsoo.ru/00aclc64
TUAPOKCHIA
56 A e1e30 OTBCT Ha bu6mmoreka [IOK
ypOKe https://m.edsoo.ru/00ac1d86
57 Oxcupl, OTBET Ha
TUAPOKCHUJIBI U COJIN YpOKe bu6mmoreka [IOK
xenesa (II) u xxenesa https://m.edsoo.ru/00ae35¢e6
(I10)
58 O06o0061IcHNE U OTBET Ha
CHCTEMAaTU3alHs ypoKe
3HAHUMN
59 [IpakTnueckas [IpakTnueckas
pabota Ne 7. pabota
Pemrenne
AKCIEPUMEHTAIbHBIX bubnmoreka [IOK
3aJ1a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxneimume
METaJUIbl M UX
COCIMHCHMUS
60 Brraucnenus no OTBET Ha
YpaBHEHUSM ypoKe
XHUMHUYECKHX

pEeaKLHnii, €CII OJIUH
W3 pEareHTOB JaH B
M30BITKE UIIN
COAEPKUT IPUMECH.
Breraucnenus

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750




MacCOBOH J0JIN
BBIXOJ1a IPOJIYKTA
peakuuu

61 O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

OtBeT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae3150

62 KonTponbhas pabora
Ne4 o Teme
«Baxunenmme
MCETAJIJIBI U UX
COCIMHEHUS

KonTponbHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

63 Ananmmuz
KOHTPOJILHOH paboThI
Ne 4,

BemecTa u
MaTepHuabl B
MMOBCEHEBHOM
JKM3HH YeJ0BEKa

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE
3arpsi3HEHUE
OKPYKaroIlEe Cpeibl

OTBET Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae4270

65 Pons xuMuu B
perieHnn
9KOJIOTHYECKUX
npobiem

OTBET Ha
ypOKe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

Pe3zepBHoe Bpems.3 yaca.

66 PesepBHBI ypOK.
0O000meHue n
CUCTCMaTHu3al s
3HAHUI

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae0d0a

67 PesepBHBI ypOK.
O000meHne n
CUCTCMaTu3al s
3HAHWI

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb33c

68 PesepBHBI ypOK.
0O000meHne n
CUCTCMaTu3al s
3HAHUI

OTBECT Ha
ypOKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2




[puiaoxenne 1
HopMaTtuBHO-nnpaBoBoe obecneyeHue

1. ®enepanbublii 3akoH oT 29 nekabps 2012 r. Ne 273-03 «OO6 oOpa3oBaHuu B
Poccuiickoit denepanum».

2. ®enepanbHbiid 3ak0H 0T 24 ceHTa0ps 2022 1. Ne 371-D3 «O BHeCEHHWH U3MEHEHHUH B
denepanbublii 3aK0H «O0 06pazoBanuu B Poccutickoit deaepammm.

3. Crparerus HanmoHanbHOU Oe3omacHocTH Poccuiickori deneparuu, yTBep:KICHHAsS
Vkazom IIpesuaenta Poccuiickoit @enepannu ot 02 urosst 2021 r. Ne 400.

4. OCHOBBI TOCY/IAPCTBEHHOW MOJUTUKH MO COXPAHEHUIO U YKPEIUICHUIO TPATUIIMOHHBIX
POCCUMCKHUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, YTBEpxkIAcHHbIE YKa3oM IIpesunenra
Poccuiickoit @enepannu ot 09 Hos16pst 2022 1. Ne 809.

5. O HauuoHanbHBIX 1ensX pazButus Poccuiickoit @enepaunu Ha nepuon ao 2030 roga
u Ha mnepcrnektuBy a0 2036 roma», yrBepxkaeHHble YkazoMm IIpesuaenta Poccuiickoit
®enepanun ot 07 mas 2024 r. Ne 309.

6. OCHOBBI TOCYJapCTBEHHOW TONMMTHKK Poccuiickort ®eneparun B o0nacTu
HMCTOPUYECKOTO MPOCBEIICHUS, YTBEpKIeHHbIe YKa3oM [Ipe3unenta Poccuiickoit denepaunu ot
08 mas 2024 1. Ne 314.

7. Iocranosnenue IlpaBurtensctBa Poccuiickoit denepannu ot 11 oktadps 2023 r. Ne
1678 «OO6 yrBepxkaenun IlpaBun nOpUMEHEHHS OPTaHU3ALUAMH, OCYLIECTBISIOIIMMU
00pa3oBaTeNbHYIO JACSITEIBHOCTD, HIEKTPOHHOIO O0YUYEHHUsI, TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI pHU peann3aiui 00pa30BaTeIbHbIX MPOTPaAMM».

8. ®DenepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO OOIIEro
o0pasoBaHMs, YTBEPKICHHBIN MTprUKazoM MuHucTepcTBa npocsemieHus: Poccuiickoit @enepanun
ot 31 mas 2021 r. Ne 287.

9. ®denepanbHas o00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00Imero o0Opa3oBaHus,
yTBEpXACHHAs IpHKa3zoM MuHucrepctBa npocsenieHus Poccuiickoit ®@epepanuu ot 18 Mmas
2023 r. Ne 370.

10. [Tpuka3 MunucrepcrBa npocsemenus: Poccuiickoit @enepanuu ot 09 okTsadps
2024 r. Ne 704 «O BHECEHMM M3MEHEHHMH B HEKOTOpBIE MPHKa3bl MUHHUCTEPCTBA NPOCBELEHUS
Poccuiickoit @enepannn, kacarommecs GeaepaabHbIX 00pa30BaTeIbHBIX MTPOTpaMM HAYaIbHOTO
o01rero o0pa3oBaHus, OCHOBHOTO OOIIIEro 00pa30BaHMsI M CPETHETO 00IIEero 00pa3oBaHUY.

1. [Ipuka3z MunucrepcrBa npocemieHus Poccuiickoit @enepaunu ot 18 wuronst
2024 1. Ne 499 «O06 yrBepkneHun (enepansbHOro MEepedyHs SJIEKTPOHHBIX 00pa30BaTEIbHBIX
peCypcoB, NOMNYIIEHHBIX K MCIIOJIb30BAHUIO IPU pPEATU3aLUU UMEIOUIMX T'OCYIapCTBEHHYIO
aKKpEeIUTAIMIO 00pa3oBaTENbHBIX MPOrpaMM HAYaJIbHOTO OOILEro, OCHOBHOTO 0O0IIero,
CpeaHero o0mero oopa3oBaHUs.

12. IIpuka3 MununcrepcrtBa npocsewienuss Poccuiickoit ®denepanun ot 22 mapra
2021 1. Ne 115 «O mopsiike opraHu3aliy U OCYIIECTBICHHS 00pa30BaTeIbHON AEATETLHOCTH TI0
OCHOBHBIM 00111€00pa30BaTeIbHBIM MporpaMmmaM — 00pa3oBaTelbHbIM TpOrpaMMaM HadallbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO OOIIETO 00pa30BaHUS».

13. [Ipuka3z MunuctepcTBa mpocsemenns: Poccuiickoit @enepanuu ot 05 HOAOPs
2024 r. Ne 769 «OO6 yrBepxkacHHH (GeAepATbHOTO IMEepeuHs YYeOHUKOB, OMYIICHHBIX K
UCIIOJIb30BAHUIO  TMpPU  peajiM3allid  MMEIOIUX  TOCYJApCTBEHHYIO  AKKpEAUTAIUIO



00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHero oOIero
00pa30BaHUsl OpPraHM3ALMUSAMH, OCYIIECTBISIONIMMH OOpPa30BaTENbHYIO JAEATEIBHOCTh H
YCTAHOBJICHHS ITPEJICIIBHOTO CPOKA MCIIOJIb30BAHUS UCKIIOYEHHBIX YI€OHUKOB).

14. [Tpuka3 MunuctepctBa mpocBenienust Poccuiickoit denepanu ot 06 HOAOps
2024 1. Ne 779 «O06 yTBepkKIeHUH MEepeyHs JOKYMEHTOB, MOJrOTOBKA KOTOPBIX OCYIIECTBISETCS
neAarorndyecKuMu pabOTHUKAMHU NP peann3alii OCHOBHBIX 00111€00pa30BaTeNIbHBIX TPOTPAMM,
00pa3zoBaTeNbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATHPHOTO 00Pa30BaAHUSY.

15. [Ipuka3z MunuctepcTBa mpocsemenus: Poccuiickoit ®denepanuu oT 28 HOAOPs
2024 1. No 838 «0OO0 yTBepKIECHHH TIEpEYHS CpPEACTB OOYYeHHST H BOCIHUTAHMSI,
COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM OOY4YeHHs, HEOOXOAMMBIX IPH OCHAIECHUH
00111e00pa30BaTEIbHBIX OpPraHMU3alUi B IIENAX peau3allid MEPONPHUSATHH TOCyIapCTBEHHOU
nporpammbl Poccuiickoit @enepanun «Pa3Butrue o0pazoBaHMs», HAPaBICHHBIX HA COJEHCTBHE
co3manuio (co3manne) B cyobekTax Poccuiickoii Denepaiyivi HOBBIX (IOTIOJTHUTENBHBIX) MECT B
00111€00pa30BaTEIbHBIX OPraHU3AIMAIX, MOJECPHU3ANIO HHPPACTPYKTYPHI 00IIeT0 00pa3oBaHus,
IIKOJIBHBIX ~CHUCTEM O00pa3oBaHUsA, KpUTEpPHUEB ero (GopMUpOBaHUS U TpeOOBaHUU K
(GYHKIIMOHATLHOMY OCHAITICHUIO 00I11€00pa30BaTEIbHBIX OpTaHU3AIIHIN.

16. Canutapubie npasuina CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOIOTHYECKUE
TpeOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS W OOYyUEHHS, OTAbIXa M O370POBJICHUS JETeH H
MOJIOJIC)KH, YTB. TIOCTAaHOBJCHHWEM [JIaBHOrO TOCYZApCTBEHHOTO CAHUTApHOTO Bpayda
Poccutiickoit @enepannu ot 28 centssopst 2020 r. Ne 28.

17. Canurapuble mpaBuna u Hopmbl CanlluH 1.2.3685-21 «I'uruenunueckue
HOPMATHBBI U TPeOOBaHUS K 00ECIICUCHHIO O€30MacHOCTH W/WiM O€3BPEIHOCTH IS 4 YeoBeKa
(dakToOpoB cpeabl OOUTAHUSA», YTB. IOCTAHOBIEHHEM | JTaBHOTO roCy1apCTBEHHOTO CAaHUTAPHOTO
Bpaya Poccuiickoit ®enepammu ot 28 suBaps 2021 1. Ne 2 (B pemakiuu MOCTaHOBJIEHUS
['maBHOTO TOCYHApCTBEHHOTO caHUTapHOro Bpadya Poccuiickoit deneparuu ot 30 mexabps 2022
r. Ne 24).

18. [TucbMO TOCYIapCTBEHHOTO OIOJDKETHOTO  YUPEXKICHHUS JIOTIOJHUTEIBLHOTO
npodecCHOHATBLHOrO 00pazoBaHus «YensOMHCKMI WHCTUTYT pa3BUTHA oOpa3oBaHUs» OT 29
anpens 2025 r. Ne 1468 «O HampaBiIeHUH METOJUYECKUX KOMMEHTapHeB 00 HM3MEHEHHSX B
OCHOBHBIE 0011e00pa30oBaTeNIbHBIE MPOTPaAMMbl HAYAIBLHOTO OOIIEr0o, OCHOBHOTO OOIIETO0 U
CpemHero o0miero oOpa3oBaHUs».

19. [Ipukaz MunuctepctBa mpocBemennss P® ot 23.06.2025 Ne 5779 «O6
OCOOEHHOCTSIX peau3alii OCHOBHOHM 00I1e00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIETrO
obpazoBanust B coorBeTcTBHH ¢ PI'OC 1 ®OII ocHOBHOTrO 001IeTO 00pa3oBanus B 2025/2026
y4eOHOM TOy».

20. [Mucemo MunucrepctBa obOpa3oBaHus M Hayku YenssOmHCKOM oOmactu OT
23.06.2025 Ne 5779 «O06 0COOEHHOCTSIX pealu3alud OCHOBHOM 00Ie0o0pa3oBaTebHON
IporpaMMbl OCHOBHOTO 00miero obpasoBanus B cooTBercTBUU ¢ PI'OC u DOII ocHoBHOTrO
obmero oopazoBanus B 2025/2026 yueOHOM romay».



IMpuioxenne 2

Y4eOHO-MeTOANYECKUIT KOMILJIEKC MpeAMeTHOM o001acTh «EcTecTBeHHO-HAYyYHbIE
npeamMeTb» Ha 2025/2026 yueOHblii rog

Kuaace YyeOHuk MeTtoanuyeckoe U JTUIAKTHYECKOE o0ecreueHue
8 ["abpuensH, O.C. | I'abpuensa O. C., Bockob6oitnukosa H. II., SmrykoBa A. B.
Xumus. 8  kmacc: | HacronpHas kHura yuutens. Xumus. 8§ ki.. Meroauueckoe
y4eOHHK s | mocobue. - M.: Jlpoda, 2021.
obmeoOpazoBarenpHbix | ['abpuensa  O. C., fAmykoBa A. B. Terpags s
yupexaenuii/O.C. 7a0OpaTOPHBIX OMBITOB W MpakTH4eckux pador. 8 k. K
labpuensn -  M.: | yuebnuky O. C. I'abpuensna «Xumus. 8 xnace». M.: [Ipoda,
Hpoda, 2019 2022.
Iabpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C.
lNabpuensna «Xumusi». 8 kmacc / O. C. I'abpuensa. — M. :
Hpoda, 2021. — 109.
Xumust TEeXHOJOru4ecknue Kkaptel kK yueOuumky O. C.
lNabpuensna «Xumus. 8 kmace» : Mmetonuueckoe mocoowue / JI.
N. AcanoBa. — M. : Jlpoda, 2020
Xumusi. 8 k.. KOHTpoiabHBIE W TPOBEpOYHBIC PabOTHI K
yuebnuky O. C. I'abpuensna «Xumus. 8» / O. C. 'abpuensH,
I1. H. bepe3kun, A. A. YmakoBa u np. - M.: Jlpoda, 2022.
JTaHHBIC
9 ["aGpuensH, O.C. | T'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C.
Xumus. 9 knacc: | [abpuensna «Xumusi». 9 kmace / O. C. IN'abpuensa. — M. :
y4eOHHK st | Jpoda, 2021. — 108.
00111e00pa30BaTEebHBIX | XUMHS TEXHOJIOTHYeCKHe KapThl K yuyeOHuky O. C.
yupexaenuit/O.C. I"abpuensna «Xumus. 9 kimace» : Mmeroguyeckoe mocooue / JI.
labpuensu -  M.: | . AcanoBa. — M. : JIpoda, 2018
Hpoda, 2019

VY4yeOHO-METOAUYECKAIT KOMIUIEKC [0 XWUMHUA IIOJIHOCTBIO

COOTBETCTBYET TpeOOBAHUAM

OenepanbHON 001IE00pa30BaTEIHLHON MPOrpaMMe OCHOBHOTO OOIEro odpa3oBaHUs, BXOIUT B

denepanbHBI TIEpeYeHh YYEOHHKOB W y4eOHBIX mocoOuit Ha 2025/2026 y4eOHBII TOm U

obecreunBacT pealin3aiuio padoyeii mporpaMmel.




XapaKkTepUCTHKA OLEHOYHBIX MATEPHAJIOB

IInanupoBaHue KOHTPOJIS U OLCHKH 3HAHUI yYalUXCs

IMpuioxenne 3

8 kiacc
1 TpumecTp 2 TpuUMecTp 3 Tpumectp roz
DOpMBI KOHTPOJIA
KOJIMYCCTBO KOJIMYECTBO KOJIMYCCTBO KOJIMYCCTBO
Bxonnasg nuargsoctuka 1 1
HTOT'OBBIE 1 1
KonTposbHbie
pabotbl TEMaTUYECKIE 1 2 0 3
JlaGopatopHbie paboThI 2 2 1 5
9 kiacc
1 Tpumectp 2 TpUMecTp 3 Tpumectp roz
DOpMBI KOHTPOJIA
KOJIMYECTBO KOJIMYECTBO KOJIMYECTBO KOJIMYECTBO
Bxonnas nuargoctuka 1 1
HTOT'OBBIE 1 1
KonTposbHbie
pabotbl TEMaTUYECKIE 1 1 2
JlaGopatopHbie paboThI 1 2 1 4

B xone usyueHus kypca xumuu 8, 9 Kiacca NpeayCMOTPEH TEMAaTUYECKUH M WTOTOBBIN
KOHTPOJIb B (POpME TEMAaTUYECKUX TECTOB, CAMOCTOSITEIbHBIX, KOHTPOJIBHBIX PA0OT.

N cTOYHHKH O1LIEeHOYHBIX MaTepuaioB

Ne n/m | Hazpanue | ABTOD | BbIxoHbIE JaHHBIE
8 kaace
l. Konrponsusie 1 mposepounsie padotsl k | O.C. Tabpuensn, IL.H. | M.: Ipoda, 2015.
yuebnuky O.C. TabpuensHa «Xumusi. 8 | bepeskun, A.A. YmakoBa
KJIacC» u Jp.
2. TeTpanpb 1715 OIICHKM KadyecTBa 3HAHUN O.C. I'abpuensH, M.: Ipocda, 2015
A.B. Kynrona.
9 kiacc
1. KontponbHbie u camoctosrtenbubie | [laBnosa H.C.. M.: [poda, 2012
paboThl MO XUMHUHU. 9 KIacc: K y4eOHUKY
I"abpuensina O.C




2. COopHUK 3a1a4, yIpa)KHEHUH U TECTOB 110
XUMHUHU

CsepmiioBa H. /|

M.: Jlpoda, 2021

[IpencraBneHHsie B pabouell MporpaMMe OIEHOYHBIE MaTepUaIbl

COOTBETCTBYIOT

tpeboBanussM OI'OC u BXOIAT B MEPEUCHh OPTaHMU3AIMIA, OCYIIECTBISIONINX BBITYCK Y4EOHBIX
ocoOMii, KOTOPhIE JAOMYCKAIOTCS K KCIIOJIb30BAHUIO MPU peai3allud  MPOrpaMMbl O XUMHUU

OCHOBHOTO 00111er0 00pa3oBaHusl.




[punoxenue 4

Peanmzanms padoueilt nporpaMMsbl y4eO0HOr0 npeaMeTa s 00y4aoImmx ¢
OrpaHHYEHHBIMHU BO3MOKHOCTAMH 310POBbS

Peanuzanust paboueit mnporpammbl s OOyYalOIIMXCS €  OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3/I0OPOBbSI COOTBETCTBYET COJCP)KAHUIO pa0doueil MporpaMMbl MO XUMHUHU C
yuyeToM TpeOOBaHUI K IMJIaHUPYEMbIM pe3yibTaTaM OCBOEHHUs ydeOHoro mpeamerta. [lpu stom
CKOPPEKTHPOBAHBI OI[EHOYHBIC MaTepUalbl B YaCTH 00beMa 3aJlaHui JIJIsl BHITIOJTHEHUSI ¥ BpeMs
BeImoyiHeHHA. [Ipum mombope conmepkaHusi 3aHATAA MO XuMuM i ydammxces ¢ OB3
VUUTBHIBAIOTCS, C OJIHOM CTOPOHBI, MPUHIUI JOCTYIMHOCTH, a C JPYrol CTOPOHBI, HE
JOTIYCKalOTCA M3JHUIIHEro yrhpoieHuss marepuana. ConepskaHue CTaHOBUTCS 3()PEeKTUBHBIM
CPEICTBOM aKTHBH3allMU Y4eOHOH NeATeIhbHOCTH B TOM ClIydae, €ClId OHO COOTBETCTBYET
NCUXUYECKUM, UHTEIJUIEKTYaIbHBIM BO3MOKHOCTSIM JIETEH ¥ UX MOTPEOHOCTSIM.

B xone oOyueHus XuMu# MPUMEHEHHE CPEJICTB aKTUBHU3AINH YI€OHOU e TEIIBHOCTH
ABJISIETCS HEOOXOIMMBIM YCIOBHEM YCIEIIHOCTH TMpoliecca 00ydyeHus MKoJIbHUKOB ¢ OB3.

[Ipu pabGore ¢ OOy4yarOUUMUCS C OTPAHHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS
coOJTI01at0TCs O0IITME TPUHITUIIBI U TTPaBUJIA!

1). MHAMBUIYATBHBIN MTOAX0/T K K&KIOMY YUCHHUKY;

2). TOpenoTBpallleHHe  HACTYIJICHUS  YTOMJIGHHUS, HCHOJNB3Ys Uil  3TOTO
pa3HoOOpa3HbIe CpeACTBA (YepeloBaHUE YMCTBEHHOHM ¥ MPAKTUYECKOW JIEATEIHHOCTH,
MpenogHeCeHHe MaTepHaia HeOOIbIIUMHU J103aMU, HCIOJIb30BaHUE UHTEPECHOTO M KPacCOYHOIO
TUIAKTHYECKOTO MaTepuana U CPeCTB HATJISAHOCTH ),

3). UCHOJIb30BaHHE METO/OB, AKTUBH3UPYIOLUIMX IO3HABATENBHYIO IESTENbHOCTD
yUalmxcs, pa3BUBAIINX UX YCTHYIO M NMHUCHMEHHYIO peub U (HOPMHUPYIOMIMX HEO0OXOIUMBIC
y4eOHbIC HABBIKH,

4). mposiBIEHUE Teaarorudeckoro Takta. [IOCTOSHHOE TOOMIpEeHUE 3a MajeHIue
yCIIeXH, CBOEBPEMEHHAsI U TaKTUYecKas MOMOIb KaxaAoMy peOEHKY, pa3BUTHE B HEM Bephl B
COOCTBEHHBIE CHITBI M BO3MOYKHOCTH.

O¢dPexTuBHBIMU TpHEeMaMu BO3JIEHCTBUS HA SMOIMOHAJIBHYIO U IMO3HABATEJIbHYIO
cdepy aereil ¢ OTKIIOHCHUSIMH B PA3BUTUU SIBIISIOTCS:

- UTPOBBIE CUTYAIINH;

- JUJAKTUYECKUE WIPBI, KOTOPHIC CBSI3aHBI C IOMUCKOM BHUAOBBIX U POJOBBIX
MPU3HAKOB MPEIMETOB;

- UTPOBBIE TPEHUHTH, CIIOCOOCTBYIOIINE PA3BUTUIO YMEHHSI OOIATHCS C IPYTUMU;

- TICUXOTMMHACTHMKa M peJaKcaius, MO3BOJIAIOIINE CHATh MBIIICYHBIE CIa3Mbl U
32KUMBI, 0COOEHHO B 00JIACTH JTUIA ¥ KUCTEH PYK.



IMpuaoxkenue 5

Peann3anmsi HAMOHAJBHBIX, PErHOHAJIBHBIX M ITHOKYJBTYPHBIX 0COOCHHOCTEH NMpH
U3y4YeHHH XUMHUH

[Ipu mpoekTupoBaHmHM paboYe NpPOrpaMMBI  TI0 XWMHU YYUTBHIBAIOTCS HAIMOHAJILHBIC,
pEerMOHANIbHBIE W ATHOKYJIBTYpPHBIE OCOOEHHOCTH. HOpMaTHBHBIMU OCHOBAaHUSMHU y4YeTa TaKUX
OCOOEHHOCTEN B COJEPIKaHHUH MPOrpamMMbl ABISIIOTCS DenepabHbiid 3akoH «O0 00pa3oBaHUM B
Poccuiickoit @eneparun» u QenepaiabHbIl TOCYIapCTBEHHbIM 00pa30BaTeNbHBIA CTAaHAAPT
OCHOBHOTro o6mero obpaszoBanus. B coorBerctBusimu ¢ tpeboBanmsimu OI'OC B mporpammy
BKJIFOUEHBI BOIIPOCHI, CBSI3aHHBIC C YI€TOM HAIIMOHAIBHBIX, PETHOHAIBHBIX W 3THOKYJIBTYPHBIX
0COOEHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunuctepcTBa U 00pazoBaHMs U Haykd YenssOMHCKON
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHUU M3MEHEHHI B 00JACTHOW Oa3MCHBIN YUeOHBIN
IUIaH A1 00pa30BaTeNbHBIX OpraHuzanuii YenssOmHCKoW 007acTH, pealu3youX MpOorpaMMbl
OCHOBHOTO OOIIEro ¥ CpeaHero oOImero ooOpa3oBaHus» NpH peanuzaruu DeneparbHOTO
rOCyIapCTBEHHOro  00pa30BaTEeNbHOTO  CTaHIapTa JUIS  U3YYCHUS  HAIMOHAJBHBIX,
PErHOHANIBHBIX U ATHOKYJIBTYPHBIX OCOOEHHOCTEW B MPEAMETHOE COJEp:KaHHE C BbIIEICHUEM
10-15% yuebHOrO BpeMEeHH OT O0IIETO KOJMYECTBA YaCOB MHBAPUAHTHOMN YaCTH.

Bxmouenne HPDO oboramraer 00pa3oBaTebHBIC 1IETH U BBICTYITAET BAKHBIM CPEACTBOM
BOCTIUTAHUS U OOYYEHUS, UICTOUHUKOM HH(POPMAIH PACIPOCTPAHEHUS O KU3HU PETUOHA U BCEH
CTpaHbl. Yyaliuecs MOIy4aloT pealbHYI0 BO3MOKHOCTh NMPUMEHEHUS MOJYyYEHHBIX 3HAHUU U
ymennii Ha mpaktuke. Peamuzanus HPDOO ocymectBisercs myrem nuddysHoro (6109HOTrO)
BKJIIOUEHUSI PErMOHAIIBHOTO MaTepHalia B COJEep’KaHHuEe COOTBETCTBYIOIIMX TeM YpokoB. OTOop
HP3O wu3yuaeMbIx BOMpPOCOB Mpou3BeAeH B cooTBeTcTBUU ¢ pekomeHaanusmu YUIITIKPO u
METOJUYECKUMH  PEKOMEHJAIMsIMH 10  HCIIOJIb30BAHUIO  HAIlMOHAIBHO-PErHOHAIBHOTO
COJIepKaHUsl OCHOBHOTO 00pa30BaHMUA.

Lenbto pa3paboTku Mojeneld peruoHaIbHOTO0 KOMIIOHEHTA IIKOJIBHOTO (PU3NYECKOTO
o0pa3oBaHUsS SBISETCS TMOBBINICHUE KauyecTBA OOYYCHHMsS] XHMHH YYallUXCsS OCHOBHOM
00meoOpa3oBaTelbHOW  MIKOJBL.  JlaHHBIE  MOJENM  CHHTE3UPYIOTCSA W 00OTamaroTcs
TEXHOJIOTHUSIMHU TPOOJIEMHOTO, PAa3BHBAIOMIETO W JIMYHOCTHO OPHEHTUPOBAHHOTO OOydYeHHUs Ha
OCHOBE COBOKYITHOCTHU MOJIXOJIOB: CUCTEMHOI'0, KOMIIETEHTHOCTHOT'O, I€ATEIHbHOCTHOTO.

Hcnonb3oBanne  HAIMOHAJIbHBIX, PETHOHAJIBHBIX M ITHOKYJBLTYPHBIX
0C00EHHOCTell Ha ypOKaxX XMMHH M BO BHEKJIACCHON [1eAATeJLHOCTH MPOBOAUTCH B
CJIeYIOIIHX aCTeKTax:

1. popmupoBaHue yMEeHHI BIaIeTh MPUEMaMH OLIEHKH, aHAJIW3a ¥ TIPOTHO3a H3MEHEHHI
MPUPOJIBI CBOETO PETUOHA MOJI BIUSHUEM X031 CTBEHHOU JIEATEIPHOCTH YEIOBEKa,
2. BOBJICYEHHE Y4YALIUXCS B AaKTUBHYIO MCCIEAOBATENbCKYIO JEATENbHOCTh MO H3YYEHUIO
POIIHOTO Kpasi;
3. dopMupoBaHHEe 3HAHUMN O BKJIaJle B HAYKY U3BECTHBIX YUEHBIX-XUMUKOB;
4. BBITIOJTHEHUE TPABUI PUPOJOOXPAHHOTO MTOBEICHHUS;
5. 3HaKOMUTH C COCTOSIHHEM OKPYKAIOIIeH Cpelibl, C BOMPOCAMH €€ OXPaHbl;
6. IPOBOAUTH MPOGOPHUEHTAIIMOHHYIO pa0OTy, 3aKITIOYAIONIYIOCS B 3HAKOMCTBE C TPOdecCusiMu
buzngeckoro npoduist, HEOOXOIUMBIMH Ha MPEINPHUATUIX 00IaCTH;
7. uHGOPMHUPOBATH 00 YUEOHBIX 3aBEACHHSIX, TOTOBSIIUX OYAYIIUX CICIHATUCTOB;
8. paboTaTh €O CHEIUATBHOW JIUTEPATypOH, pPACIIUPATH KPYTro30p YyYaIllUXCs, pPa3BUBATh
CHOCOOHOCTh K CAaMOOOPa30BaHHMIO.
BapuaHnTbl, B KOTOPBIX NPOBOAMTCH peajau3auuu cogep:xanuss HPIO

1. ¢parmeHTapHOE BKIIIOUEHHE MATEPUAIOB B YPOK B BHJIE COOOIICHUI, KPOCCBOP/IOB,

PACUCTHBIX 3a1a4,



2. TOTOBATCS MPE3CHTAIUU;
3. BBIMONHAIOTCA pedepaTuBHbIC pabOTHI;
4. TpoBOAATCA SKCKYPCHH.

Conep:xaHue HalMOHAJBHBIX, PETHOHAIBHBIX M OTHOKYJIBTYPHBIX  OCOOEHHOCTEH
HaIlOJIHAETCS CBEICHUSIMU U3 HUCTOPUM HAyKU XUMUu; SKOJIOTMYECKUMHU, OLEHOYHBIMU
3HAHUSIMU; BOTIPOCAMU IIPUKJIAAHOTO XapakTepa.

3Hanua u3z ucmopuu HayKu 6 Kypce Xumuu:

1. 3Hanus 00 OTKPBITHAX, UCTOPUYECKHX OINBITAX B TOpojae, 00JacTH, MOCTYKHUBIIMX
KJIFOYEBBIMH MOMEHTAMH B Pa3BUTUN XUMUU KaK HAYKH.

2. CBeneHus U3 )KU3HU yYEHBIX-XUMUKOB FOpOJa.

Jkonozuueckue 3nanusa. OCHOBHBIMH XHMHUYECKUMHU (AKTOpaMH, 3arps3HAIOIIUMU
OKPYKAIOIIYI0 Cpely Ha TEePpUTOPHH Kpas, SBISIOTCS BhIOpochl. K mcrouHMKam BBIOPOCOB
OTHOCSITCS: IPOU3BOACTBEHHbBIE O0BEKTHI, BHYTPUTOPOACKOM aBTOMOOMIBHBIN TPaHCHOPT.

Ouenounvie 3nanua GOpMUPYIOTCA TPU BBIBICHUN MPOOIEM MPOMBIIIJICHHOCTH, HAyKH,
MEAMIHMHBI, OUEHKUA 3()()EKTUBHOCTU ACSITETLHOCTU MPEANPHUATHH, SKOJIOrMUECKON YUCTOTHI UX
TEXHOJIOTHM.

Bonpocel npuknaonozo xapaxmepa. JIOCTHXEHHUS W OTKPBITHS XHMHH OKa3bIBaOT
BO3/JCIICTBME HA BCE OTpacid MaTEpPUAIbHOTO IPOU3BOJACTBA: DJHEPIE€TUKA, 3JIEKTPOHUKA,
3JeKTpoTeXHUKA. [IpuKiIamHOM XapakTep NOJUTEXHUYECKOIO MaTepuaia MpeArnojaraet
U3y4eHHE OT/EIbHBIX TEXHHYECKUX OOBEKTOB U mporeccoB. [Ipu oTOope MOIUTEXHHUECKOTO
MaTepuana U MpUMEpPOB NPHUKIATHOTO XapaKTepa YYUThIBAETCS PETHOHA.

B pe3zynomame ucnonvzoeanus HPI0 na ypokax Xumuu, TpPeANnonaraercs, 4ro
peanuzanys MoJiele PeruoHalbHOrO0 KOMIIOHEHTa IIKOJIBHOTO XHMHUYECKOro 0O0pa30BaHUS
MOBBICUT: KAa4eCTBO 3HAHUN W YMEHHMH ydYallMXCsi MO XMMHUU U YpPOBEHb IO3HABATEJILHOIO
WHTEpeca y y4aluxcs.

HanuonanbHble, pernoHa/JibHbIe H 3THOKYJIbTYPHbIE 0COOEHHOCTH peau3yercs B
CJIeAYIONIUX TeMAaX U yPOKax

8 kaacc
Tema paznena | Tema ypoka Conepxanne HPOO
Bsenenue [Ipeamer xumuu. KpaTkas xapakTepucThKa XUMHYECKOU
BemectBa MPOMBIIICHHOCTH YensiOnHCKOM 001acTH.
Coenunenus Baxnelime Ki1acchl MecTopoxkaeH s MUHEPATIOB U TOPHBIX MTOPOJI B
XUMHUYECKUX OMHAPHBIX peruone. [IpumeHeHre OKCUIOB B OBITY 1 Ha
3JIEMEHTOB COEIMHEHUI- OKCUJIBI, | MPOU3BOJICTBE.
JIETy4re BOAOPOAHbBIE
COEIMHEHUSI.
Kucnorsr. [IpumeneHne KUCIOT B OBITY U HA POU3BOCTBE.
Kucnoruele 10x1u B peruoHe.
Conu. Conu B cocTaBe MUHEPAJILHOM BOJIbI pETHOHA.
UucTele BellecTBa U CriocoObl OYHUCTKH MTPUPOTHON BOJIBI U TTOTyUEHUE
CMECH. YUCTOW MUTHEBOW BOJIbI B PETHOHE.
PactBopenue. | Kucnotsl B cBeTe Kucnornocts mous YensOuHCKOM 001acTH.
PacTtBopbl. T.9./0., ux




CBolicTBa KIIacCUpUKALUS U
pacTBOpPOB CBOICTBA.

3JIEKTPOIUTOB. | OKCHUIBL, HX 3arpsizHeHue Bo3ayxa B UensOMHCKE KUCTOTHBIMH
Kinaccudukanus u OKCHUJAMH.
XUMHUYECKUE CBOUCTBA

I'eneTmueckas CBA3b XWMUS ¥ )KU3HB. OITaCHBIC CBSI3H.
MEXIY Kilaccamu
HEOPTaHUYECKHUX
BEIIICCTB.

Cnmcox aurepartypsl, HcnoJb3yeMbli npu peanusanun HPIO na ypokax xumuu
Joxmnan «9xoHOMHKA YenssOnHCKON 001acTH». ApTryMEeHTHI U (DaKTHI.
Jlesut. A.W. FOxus1i Ypan: ['eorpadust, 3K00rust, IpUpOIOIOIb30BaHHE.
Cratbs «Bpewms caxxath AEpeBbsI»
CraTbst «XUMHS ¥ )KU3HB: OMACHBIE CBA3H

bl




IMpuaoxenne 6

Peanu3anusi BOCIUTATEJLHOI0 MOTEHIHAIA y4eOHOro mpeaMera « XHMHUS» HA YPOBHe
OCHOBHOTI'0 0011er0 00pa3oBaHus

BocnuTarenbHblid MOTEHIIMAT TPEAMETA «XUMHUS» PEATU3YETCS Yepes:

. ¢dopmupoBaHue mpeacTaBieHue 00 ycTpoiicTBe Mupa, GopMUpOBaHHE OCHOBHBIX
byHaaMeHTaNbHBIX (DU3NYECKHX 3aKOHOB, YMEHHE HX AaHAIM3UPOBaTh, WHTEPIPETUPOBATD,
IPUMEHSTh, YMETh IPOrHO3UPOBATh PA3BUTHE CUTYALIUH U HAXOAUTD IIyTH PEILICHUS;

. peanu3anyil  MCTOPUYECKOr0  MOAXO0JAd,  KOTOPBINA MO3BOJISET  PACKpHITh
coJIepKaHuEe XMMUH, KaK COCTaBHOW 4acTH MUpPOBOW 0OIIEUETIOBEUECKON KYJIBTYPhI, a TaKKe
II0Ka3aTh yyaluMcs 00Iie 3aKOHOMEPHOCTH U MPUHIIMITBI HAYYHOT'O TIO3HAHUS;

. pPacKpbITHE YEJIOBEYECKOro cMbIcia Hayku o Ilpuposme, Tak Kak HCTOpU3M
(bopmHpyeT HaydyHOE MHPOBO33pEHHE, Pa3BUBAET UHTEPEC K HAYKE, CHOCOOCTBYET MOBBIIIEHUIO
KauecTBa 3HAHMM, IOMOTraeT HPAaBCTBEHHO BOCHUTBIBATH yYAIIUXCSl, COBEPIIEHCTBYET METOIUKY
IpernoIaBaHus XUMUU;

. 000CHOBaHME HAy4YHOTO, (UIOCO(YCKOTO M METOMOJIOTUYECKOTO 3HAYCHUS
y4eOHOT0 MaTepuaya M BBIBICHUE €r0 BaXHOCTH; PACKPBITHE LEHHOCTHBIX ACIEKTOB XUMHUH
KaK HayK{; aHaJIU3 LIEHHOCTH CaMOM JKU3HU U MpoOJIeMbl caMOpeaIn3aliy JINYHOCTH YeI0BeKa
Ha MpuMepax TBOPYECTBA BBINAIOLIMXCS YUYEHBIX — XMMHUKOB, a CIEIOBaTEIbHO BOCIIHMTAaHUE
aTPUOTU3MA, IPEXKIE BCEro, CBA3aHO C BOCHUTAHMEM OJIarOoAapHON MaMATH K I'eépondYecKOMY
IPOIJIOMY HAaIllero HapoJa;

. (dopMHpOBaHUE COBPEMEHHBIX HaYYHBIX B3IJISAO0B HA 3KOJOTHUYECKUE MPOOIEMBI,
NOHMMAaHHUE MX 3HAUYUMOCTH B YCIOBHMSX CTPEMUTENIBHO Pa3BUBAIOIIEIOCS B MHUpE Hay4dHO-
TEXHUYECKOT0 Iporpecca, NoKa3blBaTh HAYYHO 00OCHOBaHHBIE CIIOCOOBI YMEHBIICHUS BPEIHOTO
BO3JICUCTBUS XO3AWCTBECHHOM ACATEIBHOCTH 4YEIOBEKA Ha IMPUPOIY, 3HAKOMCTBO YYaIUXCS C
COBPEMEHHBIMHU METOJIAaMH M3YYEHHsI U OXpaHbl IPUPObI, 00OOIIUTE MOJYyYEHHBIE Ha APYTUX
ypOKax 3HaHMUS;

. peleHre 3aaad, MHTEPECHBIX 10 COJACPXKAHUIO, OOraThIX HIEAMH, HUMEIOIIUX
HECKOJIBKO CIIOCOOOB PELICHMsI, KOTOPBIE BBINOJIHAIOT Ha YpOKax ydaluecs, B TOM YHUCIE U
pelieHre 3a1ad ¢ 3KOJOTHMYECKUM COJIEp)KaHHEM, KOTOPBIE Yy YYAallUXCs BBI3BIBAIOT OOJIBIION
UHTEPEC;

. NpUBJICUYCHHE BHUMAHU OOYYaIOUIMXCS K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBICHUH, OPraHM3alUI0 MX pabOTHl C MOJy4aeMOl Ha YpOKE COIMalbHO 3HAYUMOM
uHpopMalell — MHULMUPOBAHHE €€ OOCYKICHMs, BBICKAa3bIBAaHUS OOYUYAIOIIMMHUCS CBOETO
MHEHHS IO €€ MOBOJLY, BBIPAOOTKH CBOETO K HEl OTHOIIEHUS;

. JEMOHCTpaLMI0 O0y4yarolMMCsl TMPUMEPOB  OTBETCTBEHHOIO, TI'PaKIaHCKOIO
MOBEJICHUS,  TPOSBICHUS  YEJIOBEKOJIOOMS W JOOpOCEpIEYHOCTH, dYepe3  MoJa0op
COOTBETCTBYIOIIMX TEKCTOB JJsl YTEHMs, 3a1ad JUIsl peIIeHus, MPOOJIEMHBIX CUTyalMH JUis
o0OcyxIeHus B KJ1acce;

. NpUMEHEHHE Ha YPOKaX HWHTEPAKTHBHBIX (OpPM pabOThl C OOyYaroIIUMUCS:
UHTEJUICKTYaJbHBIX HIP, CTUMYJIHPYIOIIUX II03HABATENbHYI0 MOTHBAIMIO OOYYarOIUXCS;
JUJIAaKTUYECKOTO Tearpa, IJie MOJIyYeHHBbIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCA B TeaTPaJbHBIX
IIOCTAHOBKAX; JAUCKYCCUHM, KOTOpbIE Aal0T OOYy4aroIIMMCS BO3MOXKHOCTb IPHOOPECTH OIBIT



BE/ICHHUS KOHCTPYKTHUBHOTO JMAJIOTa; TPYMIIOBOM pabOTHl MM padOTHl B Mapax, KOTOPHIE ydaT
00yJaromuxcst KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00 yJarOIIMMUCS;

. UHHUIMMPOBAHUE U MOIJICPKKY HCCIEI0BATENbCKON eI TEIbHOCTH 00YJaOLINXCs
B paMKax pealu3aliyd UMU UHIUBUAYAJIbHBIX U IPYIIOBBIX UCCIEIOBATEIBCKUX MPOEKTOB, UYTO
nacT  oOydaromMMCs  BO3MOXKHOCTH — MPHUOOPECTH HABBIK  CAMOCTOSITENIBHOTO — PEIICHHS
TEOPETHUYECKOI MpOoOJIeMbl, HABBIK T€HEPHPOBAaHMS M O(OPMIICHNS COOCTBEHHBIX HEH, HABBIK
YBOXHUTEIBHOTO OTHOIIGHHS K UYKUM HJesM, OQOpPMICHHBIM B paboTax Ipyrux
uccienoBaTeel, HaBbIK IyOJIMYHOTO BBICTYIUICHHS TIE€pe] ayAuTOpHEH, apryMEHTHPOBAHUS U
OTCTaWBaHMS CBOCH TOUYKH 3pCHUS;



Mpuaoxenne 7
®opmupoBane GyHKIUOHAIBHON IPAMOTHOCTH HA YPOKAX XUMHHU

OYHKIIMOHATBHO TPAMOTHBIN YEJIOBEK — ATO YEJIOBEK, KOTOPBI CIIOCOOEH MCIOJIb30BaTh
an06peTaeMble B TCUCHUC JKXU3HU 3HAHUA, YMCHUSA, U HABBIKHW JIA PCIICHHUA MAKCHMAJILHO
HIMPOKOTO JHara3oHa >KU3HEHHBIX 337a4 B PA3IMUHBIX cdepax YeloBEUEeCKOU IesTeNbHOCTH,
OOIIEeHUsI ¥ COUHUAIBHBIX OTHOUICHUH. [loBbImIeHHE YpOBHS (YHKIMOHAIBHOH TPaAaMOTHOCTH
oOydJaronuxcst 00ecreuynBaeTcs:

o 3a CYeT NOCTIKEHHUS IJIaHUPYEMbIX MPEIMETHBIX, METallpeIMETHBIX WU

JMYHOCTHBIX PE3YJIbTaTOB;

o peanuzalyei CuCTeMHO-AesITeIbHOCTHOTO OIX0/1a;
° peleHueM pa3sIUYHBIX y4eOHO-TT03HABATEIbHBIX 51 y4eOHo-

IPAKTUYECKHX 3a7au.

B kauecTBe OCHOBHBIX COCTaBISAIONINX (QYHKIIMOHAIBLHOM IPAMOTHOCTH BBIJICIICHBI IIECTh:

. MaTeMaTH4ecKasi TPaMOTHOCTH;
° YUTaTCIbCKasl rpaMOTHOCTD;

L4 CCTCCTBCHHOHAYYHAas rpaMOTHOCTD,
o (uHAHCOBAsI TPAMOTHOCTD;

° FJ'IO62UILHBI€ KOMIICTCHIIUH,

o KpCaTHBHOC MBIIIJICHUC.

['maBHO# XapaKTePUCTHKON KaXI0H COCTaBISIONIEH SBISETCS CIOCOOHOCTh JIEHCTBOBATH
U B3aMMOJIEHCTBOBATh C OKPYKAIOLIMM MHPOM, pellasi Ipu 3TOM pa3HOOOpa3Hble 3aa4yl, B TOM
YHCcIie U Ha YPOKaxX XMUMUH.

MaremaTH4eckasi IpaMOTHOCTB — 3TO CIIOCOOHOCTh HMHAMBUAYYMa IPOBOAMTH
MaTeMaTHYECKUE pacCyKJIeHUs U (HOpMyTupoBaTh, IPUMEHITh, UHTEPIPETUPOBATH MATEMATHKY
JUI pelleHus mpoOieM B pa3HOOOpa3HBIX KOHTEKCTax peajgbHOro mupa. Ha ypokax xumuu
npeuiaraeTcst pematb ydyeOHbIe 3agaud, OJIM3KHE K peajbHBIM MPOOJIEMHBIE CHTYalllH,
IpPEJCTAaBICHHbIE B HEKOTOPOM KOHTEKCT€ M pa3pellaeMble JOCTYMHBIMH ydalleMycs
CpeACTBAMU MAaTEMAaTUKU. YYHUTEIb MPEJACTABISET Ha YpPOKE OCOOEHHOCTH M DIEMEHTHI
OKpy’Karollel 00CTaHOBKH, MPEACTaBICHHBIE B 331aHUU B paMKax IpeAsaraéMoi CuTyauu. OTu
CUTYaIlUX CBSI3aHBI C Pa3HOOOPa3HBIMHU ACIEKTaMHU OKPYKAIOLIEeH JKU3HU U TPeOyIOT JUIsl CBOETO
peteHust OoJbIeH NI MEHBITIEH MaTeMaTH3aI|H.

Yurateqabckass IPaMOTHOCTh — OJHAa U3 BAXKHEHIIMX COCTABISIOMIMX OLEHKH
(YHKLIMOHAIBHON TPAaMOTHOCTH LIKOJbHHKA. [IpeameTrom peanusanuu sBIsSETCS YTEHHE Kak
CJIO)KHOOPTaHM30BaHHAS JIEATENBHOCTh IO BOCHPHUATUIO, TMOHHUMAHUIO M HCIIOJIB30BAHHIO
TEKCTOB. B mpenonaBaHuMM XUMHHM HEOOXOAMMO YIAEISITh 0CO00€ BHUMAHHE 3HAYUMOCTH
YMEHUH, CBA3aHHBIX KaK C TMOHMMAaHHWEM IMPOYUTAHHOTO, TaK U C Pa3BUTHEM CIOCOOHOCTH
IPUMEHSATH MOJIYYEHHYIO B IPOLIECCe YTCHUs MH(OPMAIIMIO B PA3HBIX CUTYAIUsIX, B TOM YHUCIIE
B HECTaH/IaPTHBHIX.

Jlst Toro 4ToOBl YEIOBEK MOT B IOJHOM Mepe y4acTBOBATh B JKU3HU OOILIECTBA, MY
HEOOXOMMO yMETh HAaXOAWTh B TEKCTaX pazIUYHyl0 HHGOpMAIMIO, TOHUMATh |
aHaAIM3UpPOBaTh €€, yMETh MHTEPIPETHPOBATh M OLEHUBATh NMPOUYUTaHHOE. B coBpeMeHHOM
00pa3oBaTeNbHOM  TPOCTPAHCTBE  IIKOJBHUKY  HEOOXOAMMO  IOCTOSIHHO  INPOSBISTH
CIOCOOHOCTh HAXOAWUTh MH(OPMAIIMOHHO-CMBICJIOBBIE B3aUMOCBSI3U TEKCTOB PA3HOrO THUIMA U
¢opmara, B KOTOpPBIX MOJHUMAETCS OJHA M Ta e MpobiieMa, COOTHOCUTHh MH(OPMAIMIO U3
pa3HBIX TEKCTOB C BHETEKCTOBBIMH (DOHOBBIMHM 3HAaHUSIMM, KPUTHYECKH OLCHUBATH
UH(POPMALIMIO U JeTaTh COOCTBEHHBIH BBIBOJL.

EcTrecTBeHHOHAYYHAsl TPAMOTHOCTB — 3TO CIIOCOOHOCTDH YeNIOBEKA 3aHUMATh aKTUBHYIO



IPa)XAaHCKYIO MO3UIIMIO MO OOLIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU
HAayKaMH, M €ro TOTOBHOCTb HMHTEPECOBATHCS  €CTECTBEHHOHAYYHBIMU  HJICSIMHU.
EctecTBeHHOHay4yHasi TPaMOTHOCTh Ha ypOKaX XHMHHU pPa3BUBAaET CIOCOOHOCTh 4YeJIOBEKa
MPUMEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS U YMECHUS B PEATbHBIX)KU3HEHHBIX CUTYaIUAX, B TOM
yHucllie B ClIydasX oOOCyXJeHHs OOIIECTBEHHO 3HAYUMBIX BOIIPOCOB, CBSI3AHHBIX C
MPaKTUYECKUMU IPUMEHEHUSIMU JOCTHXKEHHUI €CTECTBEHHBIX HayK.

Komnerenuu EHI™ 1 Tpe6oBanust ®I'OC OOO k o6pa3oBaTenbHBIM pe3yIbTaTaM

Komnerennuu EHI' TpeooBanusa ®I'OC 00O k

o0pa3oBaTebHBIM pe3yJibTaTaM

Hayunoe oObsSCHeHHE SBICHUMW, BKIIIOYAS:
MMPUMCHCHUC CCTCCTBCHHOHAYYHBIX 3HaHHI>'I,Z[JI}I
OOBSICHEHUSI  SIBJICHUI; HCMHOJb30BAaHUE U
CO3IaHUEOOBSICHUTEIHHBIX MOJIEIICH; ! Ap.

Co3nanue, TpUMEHEHHE H TpeoOpa3oBaHUE
3HAKOB M CHMBOJIOB, MOJENEH M cXeM s
pemreHusi y4eOHBIX ¥ TIO3HABATENLHBIX 33734
(memanpeomemmuiii pe3yibmam
00pazosanus).

I[Torumanue OCHOBHBIX 0co0eHHOCTEN
€CTECTBEHHOHAYYHOT'O HCCIIEI0BAHMS,
BKJIIOYAS:

pacnio3HaBaHue U (HOpPMYIHpOBaHHE IIENU
JTAHHOTO MCCIIEIOBaHUS;

BBIIBIDKEHHE OOBSCHUTENBHBIX THIIOTE3 U
OpeUIoKEHNEe  CIIOCO0OB  HMX  MPOBEPKHU;
MPEJIOKEHUE WU OIeHKa CIIOCOO0BHAYYHOTO
MCCJIEJOBAHMsI TAaHHOTO BOIIPOCA.

OBnajiecHNe HAay4YHBIM IOAXOJOM K PEUICHHUIO
pPa3NMYHBIX  3a1ad; OBJQJCHHE YMCHHSIMH
dbopmynupoBaTh THIIOTE3bI (obwue
npeomemmuble pe3yibmanvl U3yYeHus: XUMUL).
[MpuoOpeTeHne ombiTa MPUMEHEHUS HAYYHBIX
METOZIOB TIO3HAHUS (MpeoMemHblil pe3yibmanm
UBVYEHUA XUMUL,).

WnTepnperanyst MaHHBIX M HCIOJIb30BaHUE
HAyYHBIX JIOKA3aTeNbCTB IS HOJTYYEHHS
BBIBOJIOB, BKJIIOYAs: aHAJU3, MHTEPIPETALHUIO
JaHHBIX W TIOJy4YEHHE COOTBETCTBYIOIINX
BBIBOJIOB; MpeoOpa3oBaHue OAHOM (opMBbI
IPE/ICTaBICHUS JaHHBIX B IPYTYIO;H JP.

Onpenenenue MOHSATHUH, CO3J1aHueE
00001eHMI, YCTaHOBJICHHE aHaJIOTHH,
KJIaCCI/I(bI/IKaI_[I/IH, yCTaHOBHeHI/Ie HpI/I‘-II/IHHO-
CJIEICTBEHHBIX CBSI3EH, MOCTPOCHHUE

JIOTUYECKUX PaCCYKICHUM, YMO3aKIIOUYECHUU
(MHIOYKTUBHBIX, J€TyKTUBHBIX U [0 aHAJIOTUH)
U TOJY4YEHHE BBIBOJIOB (Memanpeomemmubiii
pe3yibmam oopazoeanus).

Ouenka PE3yJIbTaToB IKCIIEPUMEHTOB,
IPEICTAaBICHHE  HAaydYHO  OOOCHOBaHHBIX
apryMEHTOB  CBOMX  JeHCTBUH  (oOwue

npeomemuule pe3yibmambl U3y4eHUs XUMUul,).

Xumusi, 0COOEHHO B COBPEMEHHYIO HH(OPMAITHOHHYIO ATOXY, TOJDKHBI MPENOaaBaThCs
HE KaK OTPOMHBIN HA0Op CBEJECHUH, MpeTHA3HAYCHHBIN I 3alIOMUHAHUS, a KaK JeWCTBEHHBIH
MHCTPYMEHT MO3HAHUS MHPA.

duHaHCcOBasi TPAMOTHOCTH - CIIOCOOHOCTh JIMYHOCTH MPHHUMATH Pa3yMHEIE,
11eJIeCO00pa3HbIC PEIICHUs, CBsI3aHHBIE ¢ (DMHAHCAMH, B PA3UYHBIX CUTYyaIUsX COOCTBEHHOM
JKU3HENICSITEIbHOCTU. ODTH PEIICHUS KacaloTCAd M CETOJHAIIHErO OIbITa yYalluxcs, U HUX
Onmxkaiiiero Oyaymiero (0T MPOCTHIX PELICHUH MO MOBOY PacXOJOBAHMS KapMaHHBIX JEHET
JI0 PEIICHHH, UMEIOIIHNX JOJITOCPOUYHbIC (DMHAHCOBBIC TOCIEICTBHUSA, CBA3aHHBIX C BOIPOCAMH
oOpa3oBaHus 1 paboThl). Ha sTane 3HaKOMCTBA ¢ TAKMMH CTAThSIMU IJIAHUPOBAHUS CEMEIHOTO
O10/KeTa KaK JKIIMIIHO-KOMMYHQJIBHOE XO3SMCTBO M YCIYTd Ba)KHBbIC KayeCTBAa M HABBIKH,
BBIpa)KAIONIMECs B HAOJIIOACHUN B paHHEM BO3pacTte 3a paboToil mprubopoB yuera moTpedieHus
AJIEKTPOIHEPTUU U BOABI MOTYT 3(h()EKTUBHO TpaHCHOPMUPOBATHCA B TAKHME YMEHHUS Kak
MPOBEJICHUE aHallM3a MOoKa3aTellel AMEeKTPONpUOOpPOB, CPEAHETONOBOM pacyeT MOTpedIseMoit




JMEKTPOIHEPIUH, BEJCHHE CTATUCTHUKU CUETYMKOB, IPOBEJCHHE aHallh3a O0OIeOMOBOTO
pacxosa MEKTPOIHEPTUH U T. 1.

I'no6asbHO KOMIETEHTHAS JMYHOCTD - YETIOBEK, KOTOPBIi croco0eH
BOCTIIPUHUMATh MECTHBIE U JIOOANbHBIE MPOOIEMBI U BOIMPOCHI  MEXKKYJIBTYPHOTO
B3aMMOJICHCTBYS, TIOHUMATh U OLICHWBATh DPA3JIMYHBbIE TOUKM  3pPEHUS U MHUPOBO33PEHMS,
YCIICITHO W YBAXKUTEJIBHO B3aMMOJICHCTBOBATh C IPYTHMMHJIIOJBMH, & TaKKE OTBETCTBEHHO
JeiicTBOBaTh ISl OOECHEYeHUs YCTOWYMBOTO Pa3BUTHSA U KOJIJIEKTUBHOTO OJaromoiaydus.
['mobGanpHy0 KOMIETEHTHOCTH (IJI00ATbHBIC KOMIIETSHIIMH ) MOXHO pacCMaTpUBaTh KaK
crenuduaeckuii  000COOJEHHBIN IIEHHOCTHO-WHTEIPATUBHBIM KOMIOHEHT (PYHKIIMOHATHHOM
IPaMOTHOCTH, HMMEIOLINI COOCTBEHHOE NPEAMETHOE COJAEp)KaHHe, LEHHOCTHYIO OCHOBY U
HAIlCJICHHbI Ha (QOpMUpOBaHME YHHUBEPCAJIbHBIX HaBBIKOB. I[lapamokc dopMupoBaHus
100aTFHOM KOMIIETEHTHOCTH KaK 0a30BOT0 TMYHOCTHOTO 00pa30BaHUsI CBS3aH C IOHUMAHUEM
€€ OTKPBITOr0, HE3aBEPIIEHHOT0 cOCTOSsIHUA. OnOoCpeIoBaHHO 3TO BhIPAXKaeTcsl B MOCTOSHHOM
TOTOBHOCTH TJIOOQTFHO KOMIIETEHTHOTO 4EJOBeKa K IepepadOTKe JIOMOIHUTEIBHON
uH(pOpMallMK, K MOJYyYEHUIO HOBBIX 3HAHHM O MHpE M COLUAIbHBIX B3aUMOJEHCTBUSX,
MO/l BIMSIHUEM KOTOPBIX MOXET MEHSTHCS MPEACTABICHUE O COOTHOIICHUU TI00AIBHOTO H
JIOKQJIbHOTO, O LEJEBBIX YCTAHOBKAX CAMOCTOSITEILHOM NEATENbHOCTH U KOMMyHUKauuid. C
JPYroil CTOPOHBI, CTa0MJIBHOCTH TJIO0AJIBHOM KOMIIETEHTHOCTH CBsi3aHa C €€ LEHHOCTHOH
OCHOBOIl: HANpaBJICHHOCTHIO HA IOHMMaHHE LEHHOCTU JApPYyroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOILLIEHUE K OKPY>KAIOILUM.

KpeaTuBHoe MbllLIeHHEe - CIHOCOOHOCTH MPOAYKTHUBHO Y4YacTBOBATh B IIpOIECCE
BBIPAa0OTKM, OLEHKH ¥ COBEPIICHCTBOBAHWW WJCH, HaNpaBICHHBIX Ha IMOJy4YCHHUE
WHHOBAIIMOHHBIX M A3(()EKTUBHBIX PEIICHWH, HOBOTO 3HAHUS W J(PPEKTHOTO BBIPAKEHUS
BoOOpakeHusi. KpeaTBHOE MBITIICHHE HA XUMHUU MOKET MPOSIBIISTH CEOSIPa3HBIMU CIIOCO0AMHU:
B BUJIC HOBOIl MJieu, MPUBHOCSINIEH BKJIaJ B HAyYHOE 3HAHUE; B BHUJE 3aMbICJIa HKCIIEPUMEHTA
JUTSE IPOBEPKHU TUTIOTE3bl; B BUJE PA3BUTHSI HAYYHON WIEH; B BUAC U300pPETCHHsI, MMEIOIIETO
OPUKIAJHYIO IIEHHOCTh; B  BUJAE IUIAHUPOBAHUSA HOBBIX  oOiacteil  IpUMEHEHUs
Hay4HOH, WH)XEHEPHOU JeATenbHOCTH. HecMOoTps Ha 3HAYUTENBHOE IIEPECEUYCHHUE C
€CTECTBEHHOHAYYHBIMU YMEHHSIMH M HaBBbIKAMH, KPEAaTUBHOE MBIIUICHUE B XUMHUU OOJbIle
c(hOKyCHPOBAHO:

e Ha MpPOLECCe BBHIIBIKEHUS HOBBIX HJIEH, a HE HAa NPUMEHEHUHU YK€ H3BECTHBIX
3HAHUH;

® Ha OPUTHHAIBHOCTHU npeIaraeMbIix MOAXO/IOB U peIIeHUi (mpu
YCIIOBHH, YTO OTBETHI UMEIOT CMBICI U LIEHHOCTb);

® Ha OTKPBITHIX MpOOJIEeMax, JOMYCKAOIIMX albTEPHATUBHBIC PEHICHHUS U MOTOMY
TpeOYIOMMX CepUU MPUOIIKEHUN 1 YTOYHECHHIA,
e Ha crnoco0ax U mpolecce MOTy4YeHUs PEelIeHus, a He Ha OTBETE.

DOYHKINOHAIbHASA Cocrapasiionue yHKUMOHAJIbHONM TPAMOTHOCTH HA YPOKAX XUMUM

rpaMoOTHOCTh

®duHaHCOBasA COBOKYMHOCTh 3HaHUWil, HABBIKOB U YCTaHOBOK B cdepe (hMHAHCOBOTO
MOBEJICHUS YEIIOBEKa, BEC WX K VIY4YIICHUIO OJarocOCTOSHUS |

rPaMOTHOCTH A ’ AV Yy
ITOBBIIIICHHUIO KAQYCCTBA KU3HU.

I'no6anbHbIE Coueranue 3HAHWH, YMEHUMW, B3MVISIIOB, OTHOLIEHWH M ILIEHHOCTEH,
YCIEIIHO  INPUMEHSAEMBIX  HpH  JIMYHOM  HUIX  BUPTYaJbHOM

KOMIIETEHIINH . N
B3aUMOJICHCTBUU C JIIOJIBMH, KOTOpBIE TpPUHAAJEKAT K JPyrou
KyJIbTYPHOM Cpele, U IPU Y4YaCTUU OTACIBHBIX JIML B PEIICHUHU
TJI00AIBHBIX TTPOOIIEM




KpeaTtuBHoe

MbIIIJICHHUE

CrocoOHOCTh MPOAYKTHBHO y4acTBOBaTh B Mpolecce BHIPAOOTKH,
OLICHKH ¥ COBEPIICHCTBOBAHMM HJICH, HANPABICHHBIX HA IIOJy4CHHE
MHHOBAIIMOHHBIX ¥ 3()()EKTUBHBIX pELIeHUH, W/WIK HOBOIO 3HAHU,
n/un 3 HEKTHOTO BEIPAKEHUSI BOOOPAKECHHS.

EcrecTBeHHO-HAy4YHAasd

TPaMOTHOCTH

CriocoOHOCTh YelloBeKa 3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3HUIIMIO
[I0 BOIIPOCAaM,  CBA3aHHBIM  C €CTECTBEHHO-HAayYHBIMH  HJCSIMH U
TEXHOJIOTUSIMU POMBILIIEHHOT'O IPOU3BOICTBA.

Yurareabckas

rPaMOTHOCTH

CriocoOHOCTD YeI0BEeKa MMOHMMATh U MCIO0JIb30BATh TMCHhbMEHHOE TEKCTHI,
Pa3MBIIUIATh O HUX W 3aHUMATbCS YTEHHUEM, YTOOBI JOCTHUTaTh CBOUX
Leyied, paclMpsITh CBOM 3HAHUS W BO3MOXXHOCTH, Yy4acTBOBATH
B COIIMAJIbHOM JKU3HU

MaTtemaTH4eckas

TPaMOTHOCTH

CnocobHOCTE  (OpMYNIHpOBaTh, HPUMEHSATh M MHTEPIPETUPOBATH
MaTeMaTHKy B pa3HOOOpa3HBIX KOHTEKCTaX: MPUMEHSATh MaTeMaTHUECKUe
PacCyXICHHUs; HCIIOJIB30BATh MAaTEMAaTUYECKHUE TOHSITHSI U HHCTPYMEHTBI




IIpunoxenue 8

OueHOYHBIH MaTepuaJl 1Jisi NPOBedeHUs] IPOMEKYTOYHOM aTTecTalluM (leMOBePCHs)

8 kiaacc
HNHCcTpyKIHA M0 BHINOJHEHHIO PadoThI

Pa6ora Brurouaer 11 3amanuii. Yacte 1 — 8 3amanuii (Ne 1-8), vacts 2 — 3 3amanus (Ne 9 -
11).

OtBerom k 3amanussM Nel-8 sBnsiercs ogHa nudpa, KOTOpas COOTBETCTBYET HOMEPY
MPaBUJIBHOTO OTBETA.

BaumarenbHo mnpouuTaiiTe Kaxaoe 3aJaHue M IpeajaraéMble BapUaHTBl OTBETA.
OTtBeyaiiTe TOJBKO IOCJE TOTrO, KaKk Bbl MOHSJIU BOMPOC U MPOAHATM3UPOBATIM BCE BapUAHTHI
OTBETA.

BrinosnHss yacte 2, 3anMIIMTE CHavajla HOMEDP 3aJaHus, a 3aTeM Pa3BEPHYTHIM OTBET K
Hemy. OTBeThl 3amuchIBaiiTe 4€TKO M pa30opurBO. BeimonHsiiTe 3a7aHus B TOM MOpsIKE, B
KOTOPOM OHHM JaHbl. Eciu kakoe-To 3a/laHue BBI3BIBAET Y Bac 3aTpyAHEHHUE, npomyctute ero. K
MPOIYIICHHBIM 33JaHUSIM BBl CMOKETE BEPHYThHCS, €CIIU Y BAC OCTAHETCS BpEMS.

3a BBIMOJIHEHHE Pa3IMYHBIX MO CIOXHOCTU 3a/laHUui JaeTcsl OT OJHOTO JJO HECKOJbKHUX
OamnoB. bamibl, monydeHHBIE BaMU 32 BBHIMOJTHEHHBIE 3afaHusi, cymMmMmupyroTcs. [loctapaiitech
BBITIOJIHATH KaK MOXKHO OOJIbIIIe 3a1aHNil 1 HAOpaTh HanOoJIbIIIee KOJTMIECTBO OAIIOB.

Kenaem ycnexa!

Yacrtp 1. OTBeTOM K 337aHusAM 1-8 siBisieTcst oHa nudpa, KOTopasi COOTBETCTBYET
HOMEPY IPaBUIILHOTO OTBETA.

1. Xumuueckuii snemenm, 6 amomax KOmopoz2o 31eKmpoHbl pacnpeoenensbl no CloaM
mak: 2, 8, 3 - 6 nepuoduueckoii cucmeme pacnoyoHiceH 8:

1) 3-m nepuogae, 11l rpynmne, mno6o4HO# nmoarpyrme
2) 3-m nepuoge, Il rpynme, rnaBHON nmoarpymnme
3) 1-M nepuoge, Il rpynne, rmaBHO# noArpymnme
4) 3-m nepuone, Irpynne, riaBHOW moArpymmne

2. B nooepynne c ysenuueHuem nopsioko8020 HoMepa XUMU4ecKo2o d1emMenma
npoucxooum:
1) yBenudyeHre aTOMHOIO pajuyca 2) yMEHbUIEHHE YMCIla IPOTOHOB B spe
3) yMeHBIIIEHUE METAUNIMYECKUX CBOWCTB 4) MEpUOANIECKOE M3MEHEHHUE CBOWCTB
3. K npocmuim 6ewjecmeam OmHOCUMCA Kadcooe U3 8eecms, YKa3aHHblx @ psoy
1) BOoma, KHCIOPOI, BO3IYX
2) YIJIEKHMCIBIN ra3, allloOMMHHMN, XKENe30
3) ammmak, u3BecTHsAK, okcua Gocdopa (V)
4) a3or, xene30, BOJOPO

4.Bewecmeom ¢ KOBaNeHMHOU NOAAPHOU CBAZLIO ABNAEMCA
1) Kz 2) HCI 3) Clx 4) Mg
5. Cmenenwv oxucnenus cepuvl pagna -2 6 coeOuneHuu
1) SO; 2) K2S 3) SO2 4) FeS»
6. Bepnul iu crnedyrowue CysHcoeHUs 0 XUMUYECKUX peaKyusx?
A. DHIOTEpMHYECKUMHU Ha3bIBAIOTCA PEAKIUH, IPOTEKAIOIINE C TOMJIOMIEHUEM
TEIUIOTHI.



b. B peakiusix pa3ioeHusl MOT'YT IPUHUMATh y4acTHE TOJIBKO CIOYKHBIE BEIIECTBA.
1) BepHO TOJBKO A 2) BepHO ToJIbKO b
3) BepHBI 00a CyKIeHUS 4) o0a Cy>XJIeHUSI HCBEPHBI

7. B pacmeope ceproii Kuciomsi

1) benondranens CTaHOBUTCS MaTMHOBBIM

2) TaKMyC KpacHeeT

3) METUJIOpaHXK KeNTeeT 4) TaKMyC CUHEET

8. @opmyna eewecmea, npu ouccoyuayuu Komopo2o 0opPa3VIOMCcs KAMUOHbL MEMANNA U

AHUOHBL KUCIOMHO20 ocmamkKda.
1) HNO3 2) NasPOq 3) Ca(OH), 4)KI

Yactp 2. 3amadus co cBOOOIHBIM OTBETOM.

9. Hazosume sewecmsa, popmynvt komopwix CaO, H>CO3, Fe(OH)2, H>SO;3,
Ba(NO3)2, LiOH, N>O,CuS u yxasxcume Kaaccwl, K KOMopbimM OHU OMHOCAMCAL.

10. 3axonyume ypasHenuss XumMuyeckux peakyuil u yKajxcume mun Kaxcoou peakyuu.
a) HoOr —

6) Mg+ H2SO4 —

B) CaCl, + AgNO3; —

11. /o ypaenenuro peaxyuu

Cu(OH), = CuO+ H;0O

paccumnTaiite Maccy okcuna meau (I1), o6pa3zoBaBmierocs mpu MOJIHOM pas3iokeHUu 49 T
ruapokcuaa meau (II).



9 kiIace
NHCcTpyKIUA 110 BHINOJHEHNIO Pad0ThI

Pabota Bximrouaer 14 3aganuii. Yacte 1 — 12 3amanuit (Ne 1-12), gacts 2 — 2 3aganus (Ne 13-
14).

OtBeroM k 3amaHusiM Nel-10 sBisiercss omHa mmdpa, KOTopas COOTBETCTBYET HOMEDPY
IIPABUJIBHOTO OTBETA.

[Ipu BemonHenun 3amanus Nellu3 mNpeIOKEHHOTO TIEPEYHS OTBETOB BBIOGPUTE JIBa
MpaBUJIbHBIX.

[Ipu BeimonHeHWU 3amanust Nel2 K KaXIOMy D3JIEMEHTY IIEPBOTO CTOJ0IMa moadepute
COOTBETCTBYIOILIUH 3JIEMEHT U3 BTOPOTO CTOJOA. 3anuiIuTe BEIOpaHHbIe MU PHI B TAOIHUILY MO
COOTBETCTBYIOIIMMHU OykBamu. L{ludpsl B 0TBETE MOT'YT OBTOPSITHCS.

BHuMarenpHO NpodnTaiTe KaKI0€ 3aJaHUE U Ipe/ylaracMble BapuaHThl oTBeTa. OTBeuanTe
TOJIBKO MOCJIE TOT0, KaK Bbl TOHSIN BOIPOC U IIPOAHATU3UPOBAIN BCE BAPUAHTHI OTBETA.

Boemonnsasa 3aganus Nel3-14, 3anuiunTte cHavana HOMEp 3aJaHMsl, a 3aT€M pa3BEPHYTHII
orBeT K Hemy. OTBEThl 3amMChIBaliTe YETKO M pa30OpUYMBO B IOJE€ OTBETOB IOCIE KaXAOTrO
3a/laHusl.

BeimonHsiiTe 3amaHusi B TOM TOPSAKEe, B KOTOPOM OHM JaHbl. Eciy kakoe-To 3aaHue
BBI3bIBAET Yy Bac 3aTpyJHEHHE, NMPOMYCTUTE €ro. K NpomyIieHHbIM 3aJaHUsIM Bbl CMOXKETE
BEPHYTHCS, €CIIM Y BaC OCTAHETCS] BPEMSI.

3a BBINOJHEHUE PA3IUYHBIX IO CJIOXHOCTU 3aJaHUM JAeTcsl OT OAHOIO /10 HECKOJIBKHUX
O6ayutoB. bamiel, molydeHHbIC BaMU 3a BBINIOJIHEHHBIC 3a7aHusi, cymmupytorcs. [locrapaiitech
BBITIOJIHUTH KaK MOKHO OOJIbIIIe 3aaHUi 1 HaOpaTh HauOOJIbIIEe KOJMYECTBO OAIIOB.

Kemaem ycnexa!

Yacrtil

Omeemonm K 3a0anuam 1-10 aenaemca oona yughpa, Komopasa coomeemcmeyem Homepy
NPAsUIbLHO20 OMEema. 3anuwiume Imy yugpy 6 nojie omeema ¢ mexKcme padoonvl

1.Homep nepuooa 6 Ilepuoouueckoti cucmeme XuMuieckux 21eMeHmo8 coOOmeencmeyen:
1) uncay 2NEKTPOHOB B aTOMe
2) 3HAYCHHIO BBICIICH CTETICHN OKUCIICHHS 3JIEMEHTA, PACTIOI0KEHHOTO B ATOU TPyIITe
3) uncay HEAOCTAIOUINX IEKTPOHOB 10 3aBEPLIEHUS 3JIEKTPOHHOTO CIIOS
4) ynciy 3JE€KTPOHHBIX CIOEB B aTOME
Otser
2. Ycunenue nememannuueckux ceoticme npocmelx eeujecme Habarooaemcs 8
pAoy
1)Li > Na— K
2) Be— Ca — Mg
1) Li—-Be—B
2) C1-S—P

OTtBeT l:l

3.00unaxo6wiii 610 XUMUYECKOU CE513U UMEIOM
1) KCl u NH3
2) 02 u N>
3) P2Osu KNO;
4) MgO u O3



OTtBeT |:|

4. Cmenenwv okucaenus xaopa 6 coeounernuu C>07
1)+2 2) +7 3)+4 4) -1
Otser
5. Okcuo numus u oxcuo yenepooa (1) coomeemcmeenno agnaomes
1) KHUCIOTHBIM U OCHOBHBIM
2) KHCIOTHBIM U aM()OTEPHBIM
3) OCHOBHBIM U KHCIIOTHBIM
4) OCHOBHBIM U HECOJIE00pa3yIOIIUM

OTtBeT |:|

6. Bewyecmsa, kasicooe u3 Komopwix peazupyem ¢ pacmeopom SUOPOKCUOA HAMPUsL
1) Cu, CuO 3) Hg, LiOH
2) HNO;3, CO» 4) Mg, FeO

OTtBer I:l

7. ©opmyna eewpecmsea X 6 cxeme npespaujeru

Mg — X — MgSO4
1) SO; 3) MgO
2) SO 4) Mg(NO3)2

OTtBer I:l

8.8 peaxyuu, cxema komopoiui CO; + Mg—C + MgQOokuciumenem sensiemcs
1)O0? 2) Mg’ 3)C? 4y C*™

OTtBer |:|

9./Ipu nomowunumpama cepebpa MO}CHO ONPEOENUMb:
1) cynbdar-uon 3) kapOoOHAT-MOH
2) XJIOpUJL —MOH 4) ¢propun-uox

OTtBeT l:l

10.BepHbI 1 CyKIIeHUS O TTpaBUiIaxX XpaHEHHUS U IPUMEHEHUS IIPenapaToB OLITOBOM XUMHUH?
A. TTonananue 1r00bIX penapaToB OBITOBOM XUMHUU Ha KOXY HE MOXKET NMPUBECTHU K
MOSIBJIEHUIO OYKOTOB.
b. Bce npenapatbl ObITOBON XMMUU PEKOMEHYETCSI XpaHUTh B XOJIOAUIIbHHKE.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a CYXICHHUS 4) oba cyxJaeHUsT HEBEPHBI

OTtBeT l:l

Ilpu evinoanenuu 3a0anusn 11 u3z npeodiorHceHH020 nepeyns omeemoes evloepume 06a
NPAGUIbHBIX U 3anuWIUmMe 6 MadIuuy Yuppsvl, NOO KOMOPLIMUOHU YKA3AHbL
11. M3 npeonoswcenno2o nepeuns 6vlbepume 08a Gewecmed, ¢ KaicOblM U3 KOMOPHIX
peazupyem Kanoyuti
1) KCl1
2)S
3) NaOH
4) AlO3
5) 02

omer [



Ilpu evinoanenuu 3a0anusn 12 Kk Kkaxcoomy rnemenmy nepeozo cmoadoua noodepume
COOMEemCcmeyIOuiuiIl 31eMeHm U3 6Mmopo2o cmoadya. 3anuwiume é madauuy 6vlOpanHvle
uughpvl noo coomeemcmeayrougumMu 0yKeamu.

12.Yemanoseume coomeemcmeue medxncoy npusHakom XumMuieckou peakyuu u 2pynnou peaxyuu
IIpu3nak peakuuu I'pynna peakuuu

A) YuCI0 M COCTaB UCXOIHBIX BEIIESCTB U 1) 3HI0- UPK30TEPMHUUECKUE PEAKIIUU
MPOJYKTOB PEAKIIUU

B) TernoBoii s ekt 2) oOpaTuMble U HEOOPAaTUMBIE PEaKIHH
B) arperatHoe cocTosiHME pearupyronmx 3) peakuuu COeMHEHUs, PA3I0KEHUsI, OOMEHA U
BEIIIECTB 3aMeIeHus

4) rOMOT€HHbIE U T€TePOTeHHBIE PEAKIINI

OTtBeT A B B

Yactb 2

3anuwiume chHauana Homep 3A0aHUA, A 3amem pazeépHymbvlii omeem K Hemy. Omeem
3anucvleaiime 4émKo u pazoopuueo

13.Hanuwume ypaenenus peaxyuu, npu noMowu KOMOPLIX MOHCHO OCYUWECm8Ums ciredyioujue
npespaujeHus:

Fe— FeCl, — Fe(OH)> — FeO
s peakiuy Ne 2 HanuiuTe COKpanéHHOE HOHHOE YPaBHEHHUE.

14. Ilpu 83aumoodeticmsuu yunka ¢ cepHou KUc1omou oopasyemcs 5,6 1 6000po-
oa. Kakosa macca npopeacupogasuie2o yunka?



IIpuaoxenne 9

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI

8 KUIACC

NMPOorpaMMbl CpeHero 001ero 00pa3oBaHus

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 0011er0o 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIe XUMUYECKUE TTOHATHS

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSITHM: aToM,
MOJIEKYJIa, XHMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIlus,
KIacCU(pUKALUA  PEaKIHil:  peakuud  COCAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakiuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIHH, TEIuIoBOW 3 (HEeKT peakiuu, pacTBop,

MaccoBast 10Jis BeulecTBa (MPOLeHTHAs! KOHIICHTPAI|sl) B pacTBOpE

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

MMPUMCHATDH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJUKY U COCTaBJeHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCaACIIATh BAJICHTHOCTH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE pEaKIuu (10 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIUMH BEILIECTB, MO TEMJIOBOMY 3PPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChL

BEIIECTB

1.8

BBIUMCIISTH MAacCOBYIO JOJIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE




1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHHE,
U3MEpeHue,  MOJCJIHMPOBAHME,  OKCIEPUMEHT  (pealbHblil U

MBICJICHHBIH )

ITo Teme: «BaxuHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTNpeAeNaATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyiiaMm

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCP:KAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpaICHHUH B Pa3JIMYHbIX YCIOBUIX

2.6

ClIeZIoBaTh IIPaBUJaM IOJb30BaHUS XMMHUYECKOH MOCylol U
1a00paTOpHBIM 000pYIOBAaHHEM, a TaKXKE MpaBWIaM OOpalIeHUs C
BEIIECTBAMM B COOTBETCTBUM C HHCTPYKLHSMHU I10 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB € OHpEACIIEHHOW MacCOBOM JOJIEH PpacTBOPEHHOTO
BEILIECTBA, [NIAHUPOBATH U MIPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB WIEJNIOYEH UM KUCIOT C IIOMOIIbIO

WHIUKATOPOB (JTakmyc, (heHoadTaIeuH, METUIOPAHXK U IPyTHe)

2.7

MPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiiuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuoguueckas cucrema
xumudeckux snemeHtoB JI[. M. MengaeneeBa. CTpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuuun»

3.1

PACKpbIBATH CMBICII OCHOBHBIX XWUMHNYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToMHas OpOWTalb, paadyC aroma,
XUMHYCCKAA CBA3b, MNOJISIpHAd W HCIOJIKIPHAA KOBAJICHTHAA CBA3b,
3NEKTPOOTPULIATENILHOCTh, HOHHAsl CBSI3b, HOH, KATHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKUEC DJICMCHTHI




33

OIKCBHIBATh M XapaKTepHu3oBaTh TaOimuuHyto ¢opmy Ilepuonnueckoit
CHCTEeMbl XMMHYECKHX D3JIEMEHTOB: pa3lindaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHE) MEPpUOAbI

34

packpeiBaTh cMbich [lepuogumueckoro 3akona J[.M. MeHnneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBHCHUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpblE UMEIOTCA B  TabmuIe
«ITepuognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oOIiee dHcio

AJIEKTPOHOB U pacHpeieNIeHue UX MO JIEKTPOHHBIM CII0SIM)

3.6

ONpCaACIIATh CTCIICHDb OKHUCJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpECNATh BUJ XHUMHUYECKON CBsI3W (KOBaJIeHTHass W HMOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO " XUMHUYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHSITHA: pPacTBOD,
AICKTPOJIMTHI, HEAJIEKTPOIUTHI, JJICKTPOJMTHYCCKAS TUCCOLUAIINS,
peakuuu WOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMbIe u HEOOpaTUMbIe peakiuu,
OKHCIIUTEIbHOBOCCTAHOBHUTEIIbHBIC peaxium, OKHUCJIUTEINb,
BOCCTAHOBUTENIb, OKHCIICHUE W BOCCTAHOBJICHWE, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAas, HOHHas,
METaJINYecKast), KPUCTAUIMYECKas peIIéTKa, CIUIaBbl, CKOPOCTh

XAMHUYECKOW peaKkun

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

MMPUMCHATDH 3TU MOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I




1.3

COCTAaBJISITb YPAaBHCHUA 3H€KTpOHHTI/I‘IeCKOI>'I Jucconmanum KHCIIOT,
mIejouYe W COJiel, TOJHBIE M COKpalIEHHbIE YpaBHEHUS PEAKLMMA

WOHHOI0 0OMeHa

1.4

PacKpbiBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

1.5

MPOBOAUTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOMN peakiiuu

ITo temam: «HemeTamiapl U UX COEOUHEHUSI» U «MeTalUIbI U HUX

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CrIEU(pUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEHIECTB, IOATBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHUYECKUX peaKIui

2.2

COCTAaBJIAATb YPAaBHCHU peaKHHﬁ, MNOATBCPIKAAIOIUX CYHICCTBOBAHNC

TEHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX MPEBPALECHUN B Pa3JIMYHBIX

YCIIOBUSAX

24

CIIeIOBaTh NpPAaBWJIAaM  TIOJIB30BAHUS XHMHYECKOH TOCYHOH W
7a00opaTOpHbIM 000pYIOBAaHHEM, a TaKXKe NpaBWIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSIMH I10 BBIIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOJUTHh PEAKIMH, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPaACIIO3HABATL OIBITHBIM HYTGM XJopuna-,
Opomun, womua, kapOonat, Qocdar, cummkar, cynabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJUIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «Xumus 1 OKpy>Karolas cpena»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IPUMEHATh OCHOBHBIC OIEPAllMHd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMaTU3aINIO,
BBISIBIICHHE TPUYMHHO-CIICJCTBEHHBIX CBS3€H — JJIS H3YyYEHHUS

CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJBI TIO3HAHWS — HaONIOJICHUEe, W3MEpPEHUe, MOJICIHPOBAHUE,

SKCTIEPUMEHT (PEaTbHBI U MBICTICHHBIH )




8 KUIACC

IIpuaoxenne 10

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

Kon

ITpoBepsieMblil 3JIEMEHT COIePsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HM 4Y€JIOBEKa. XHMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIECTB

1.2

[NousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTBa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U cloKHbIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOCHUTENbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIeMEHTa

B COCIMHCHUN

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsI3p KOJNIMUECTBa,
Macchl M 4YHCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

dusnyueckue U XUMHUUYECKHE SIBICHHUS. XUMHUYECKash peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX Peakluid (COeTMHEHUS, PAa3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, ¢ MpaBUIaMu
pabotel B jaboparopur u mpuéMamMu oOOparieHuss ¢ J1a0opaTOpHBIM
o0opynoBaHWEM, HW3yYE€HHE M OINUCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIIKe, KUMEHHEe U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpeHHe  CBEeYM, MPOKAIMBAaHUE METHOW  TPOBOJIOKH,
B3aMMOJICKCTBUE MeJla C KHCIIOTOW) SIBJIECHWUW, HAOMIOEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHMUS XUMHUYECKHUX peakiuil (pas3foKeHwe caxapa,
B3aUMOJICICTBUE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKeje3a C paCTBOPOM

commu meau(Il), nzyuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNuTa,




¢wibTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOIIO/IEHHE U OITUCAHUE PE3YJIbTATOB IPOBEIECHUS
OMbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHMsS MaccChl, CO3JIaHUE MOJENel

MOJIEKYJT (IIIapOCTEP>KHEBBIX )

Baxneliyve npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jnemMeHT U mpocroe
BemiecTBo. HaxokaeHuwe kuciaopona B mpupoje, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kucinopona. CrocoOb
NOJYYEeHUsI KHUCIOpOJa B JIAOOPATOPUH U MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEPMUYECKUE peakuu. TOIIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0sI
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Bonopon — anemeHT M mpocroe BemiectBo. HaxoskaeHue Bozmopona B IMPUPOZE,
¢u3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. Pacuérbl Mo XUMHYECKUM YpaBHEHUSIM

2.5

®usnuyeckue cBoKcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacplieHHble 1 HEHACBIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesloBeka. KpyroBopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanuss neopranmueckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojieo0Opa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyroniue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

CBOMCTBa OKCUAOB. [loiryueHne okcuioB

2.7

OcuoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkimarypa kucinoT. Puszndeckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Comu. HomeHnknatypa coisieil. @uU3M4YeCKHe W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuyenue cose




2.10

I'enernueckas cBI3b MCIKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE OIpEAeNICHUE  COACpPIKaHUs
KHCTIOpOJla B BO3JyXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3y4YCHHE
CBOWCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MPEKpaIleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHJOB M ONHCAHWE WX CBOMCTB, MOJYy4YeHHE, COOHMpaHUE,
pacrmo3HaBaHMe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
Bojopoza ¢ okcunoMm Menu(Il) (Bo3MOKHO HCIIOTh30BAaHUE BHIEOMATEPUAIIOB),
HaOmoeHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
OCOOCHHOCTEH pacTBOPEHHS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbl C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIOJB30BAaHUE BUJIEOMATEPHAIIOB), OIPEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJIMUKATOPOB B pacTBOpax KHCIOT M IIENOYei, HU3y4yeHUe
B3aumoeicTBus okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeETaJUIaMM, PEaKUN HEUTPaIU3aluHy, I0Jy4eHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJIHOIO MeTajula JAPYI'MM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BakHeliue KiIacchl HEOpPraHUYeCKHX

COCTUHEHUI)

Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
J .. MenaeneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKM KIACCU(PHUKAMU XUMUYECKUX dJeMeHTOB. lloHatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIe 00pa3yroT amdoTepHbIe

OKCH/IbI ¥ TUJPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3y1emMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEpUOAHAS bopmbl
[lepuoanueckoil cuctembl XxuMHueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




ITepuognueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M MEPUOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepronnueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA HAayku W npakTtuku. .M. MenneneeB — y4€HbId U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/II_IaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoOHHAs CBS3b

3.6

Crencup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOI_IGCCBI

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XUMHUECKUH HSKCIEPUMEHT: M3ydeHHe oOOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCIOT H
1HIeJI0uel, NPOBEACHNUE ONBITOB, WIUIFOCTPUPYIOLIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peaKluil (ropeHne, peakliuu pa3ioKeHUsl, COeTUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemectBo n xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ilepuoauyeckas cucrema XuMU4eCKUX 31emeHToB J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoandeckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMUMHUYECKON CBA3U. THUIBI KpHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BHUJIa XUMUYeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoaHas U TpUBHAJIbHAsA). XMMHUECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K PAa3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHHIA,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(QexTy, 1o
M3MEHEHHIO CTENCHEW OKHCICHHMS XMMHUYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH,

0 y4acTHI0 KaTaju3aropa). OK30- U  OSHIOTEPMHUYECKHE pPEeaKIuH,




TepMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XHMHYECKOW pEaKIMW U TOJOXKEHHE

XUMHYCCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHMU
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3m QUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xummu4deckoi cBs3u. Ctenenp quccouuanuu. CUIbHBIE U ClIa0ble SJEKTPOIUTHIL.
Peakiiun nonHoro obmeHa. YcCIIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMN H COJIEM B CBETE€ TIPEACTABICHUN 00 DSJIEKTPOIMTHYECKOU

nucconuanuu. KauectBeHHbIE peakliui Ha HOHBL. [loHsATHE O TUIpONN3e comeit

1.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUSA pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIIMAIIMU  KUCJIOT, IIeJoued M cosieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BhIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peakiuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranne 1 ux COCAUHCHHUA

2.1

OOmass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHBIC CTeTIeHN oKuciaeHus. CTpoeHue U pu3ndecKue CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUe, NpuMeHeHue. /leiictrue

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M 4esloBeKa. BaxHeiiine XJIOpHAbI U UX




HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nueckKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYECKHUe
peakiuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOJy4YeHHs] CepHOU
kucnotTel. Ilpumenenne. Conu cepHONM KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIUHEHH B MPHUPOJAC. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIleHUS
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OO6mrast xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIEHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3nvecKrue U XUMHYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MoOJydeHHe W npumeHeHue. Conu
aMMOHHA, UX (QU3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHE,
¢u3MYecCKue W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp3oBaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX YyAOOpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaIOIIeH
CpCAbl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJOEMOB)
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®docdop, amtorpornasie Mogudukanuu pochopa, puznUecKue U XUMUUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEpaIbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEpoJ, aUIOTPOIIHbIE
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpoje, (u3MUeckrue U XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKCHIBI yrieposa,
uX (QU3NYEeCKMe M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBI,
MOJTy4YeHHE M MPUMEHEHHE. DKOJIOTHYecKHe MpoOIeMbl, CBA3aHHbBIE C OKCHUIOM

yriaepona(IV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN




apdekr. YrompHas KucioTa W €€ Comu, uX (U3MYECKHEe U XUMHUYECKUE
CBOHCTBa, MOJY4YeHHWE W TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAaT-
nonbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35MCTBE

2.6

[TepBoHavasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, JTHJIECH, alETWUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHsTe o Ouomornyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W HUX POJIU B KHU3HU
yenoBeka. MarepuaibHOE E€IUHCTBO OPraHUYECKMX M HEOPraHUYECKUX

COE€TUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIYYCHHE U
npuMeHeHne. CoelMHEHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuye kpemuus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTCPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHHE OO0pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
WOHbl M HaOJIIOJCHHE IPHU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE IIpoliecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4eHNEe XMMHUYECKUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOMIOJCHHWE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHU; oaydeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAa4EeCTBEHHBIX PEAKUUN HAa HOH
aMMOHMSIT U (QocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM
azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacliO3HABAaHHE M HM3Y4YCHHUE CBOWCTB




YIJIEKUCIIOrO Ta3a; IMPOBEJCHHE KayeCTBEHHBIX peakiuil Ha KapOoHAT- H
CWJIMKAaT-UOHbl M HW3yY€HHE IPU3HAKOB HUX INPOTEKAHUSA; O3HAKOMIIEHUE C
MPOAYKIMEN CHJIMKATHOM HPOMBIIUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCIUHCHUA»

Merannsl 1 uX COCOAUMHECHUA

3.1

OO01as XxapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB J[.U.
MenpeneeBa u crpoeHust atTomMoB. CTpoeHre MeTallioB. Merannuyeckasi CBsi3b U
METJNIMYECKasl ~ KpUCTaUIMYecKass pelmeTKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUA METaJIOB

3.2

dusnyeckue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CiuiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M IPOMBIIIIICHHOCTH
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[Ilenounble MeTayIbl: MOJOXKEHHE B llepronnueckol cucTeME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METANIOB M UX

COETUHEHUN
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Illenoyno3emMenpHble  METaylbl MarHuii W KaJdbUi: TOJIOKEHHE B
[Iepnonnueckoii cucremMe XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. Ou3nyeckue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxHeiimme coeanHEeHUs Kanblus (OKCHUI, THIPOKCH],

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMI: TIoNoXkeHue B llepuomumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEeHWE B mpuponae. Duznyeckue u
XUMHUYECKHUE CBOMCTBa kene3a. Okcunabl, THAPOKCUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOCTBA U TTOJTyYCHHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu METAIlJIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHE DPE3YyJIbTaTOB KOPPO3HU METAIJIOB

(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH




B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOPEHHUs JKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJB30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMi HAa WOHBI
(MarHusi, Kanblws, amroMuHus, nuHka, xeneza(ll) u sxenmesa(Ill), memu(Il);
Ha0JII0JICHNE W ONMCAaHUE MPOIECCOB OKpAIIMBAaHUS IUIAMCHH MOHAMH HaTpPHS,
Kamuss W Kanplus  (BO3MOXKHO — HCIOJNB30BAaHUE  BHJIEOMATEPHAIOB);
rccaenoBanrue amM(OTEPHBIX CBOWCTB THUIPOKCHAA AIIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3aJa4 10 TeMe «BaxHelme MeTaibl 1

nX COCOANMHCHUA»

XuMUA U OKpYXKaromiasi cpea

4.1

HoBbie maTepuanbsl u TexHonoruu. BeiiecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3ornacHoe Ucroab30BaHUe BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomib Npu XMMHYECKHUX OXKOTaxX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Poias xumun B penieHnn SKOJIOTHYECKUX TPOOIIEM.
[TpupoaHble HCTOYHHMKH YIJIEBOAOPOAOB (yroib, MNPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKU SKCIIEPUMEHT: U3ydeHHe 00pa3lloB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIUMEPHbIE MaTEpUaIbl)




IIpunoxenne 11

IIposepsiembie Ha OI'D no xumMuu TpedoBaHNs K pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3yibTaTamM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SBJICHHM NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJIbTyphl M HPaKTUYECKOMH
NESITEeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHUSA CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax mpodhecCHOHATBLHON JeATeILHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMECHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMHUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPH TIEPEX0/Ie Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenne cucremMoil XMMUYECKMX 3HAHWMM M YMEHUE MPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NIPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAas Macca, MOJISPHBIMN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUs, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerwioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIo
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJISl M TPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBS3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBSI3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ JUCCOLMAIMS, PpEaKIMH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHCIUTENIb U
BOCCTQHOBHTEIIb, OKHCJICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTUMbIE pEeaKivy,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzartop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 33aKOH COXPAaHEHHS MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABora;[po
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJIIpHast ~ Teopus, TeopUs

AJIEKTPOJIUTUYECKON JTUCCOIHAITTT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclie MHHEpabHBIC YIOOpEHUS, METaUIbl M CIUIABBHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpuponmHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YIJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M YCJIOBCKA W OKPYXKAIOUIYHO

NPUPOHYIO CPEIy

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYMEe OIbITa paboTHl ¢ PA3TUYHBIMM UCTOYHMKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M Hay4yHO-TIONYJSpHas JHUTeparypa, CIIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHHBATh WH(OPMAIMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHUe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJgad

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPTraHNMYCCKUX BEIICCTB,




YpaBHEHUN  XMMMYECKUX  peaklMii; OCHOBaMU  XMMHYECKOU

HomeHkIaTypbl (IUPAC u TpuBHanbHOiN)

YMeHnne oOBACHITH CBsI3b TMOJIOKEHHUS djeMeHTa B Ilepumoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DOJEMEHTOB (COCTaB M 3apsna sjapa, oOiiee 4Yucio
DJIGKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUSI U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKHUX DSJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXKEHHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX [EPUOAAX U  TJABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOpPraHWYECKHE BEIIEeCTBA

7.3 XUMHUUYECKHE PEAKIIUU

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' MOHA

22 BUJ XUMHYECKONW CBS3M W THUIN KPUCTAJIMYECKOH CTPYKTYpHl B

. COCTUHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpaxX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath pU3NUecKre U XMMUYECKHUE CBOMCTBRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, TrpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHiA,
KaJIbIUH, aIIOMUHUH, JKEJe30)
CIIOKHBIX BEILIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boza,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI

92 metauioB [-IIA rpynm, amomunust, meau (1), muaka, xenesa (Il u

. M), oxcuast yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHasi, yronbpHas, KpeMHUEBAsE KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKLIUN, B

10
TOM YHCIIE:
10.1 peaKkIuiit HOHHOTO OOMeHa
10.2 OKHCJIMUTEBbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyrmi) HeOpraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHne BIUUCIATh (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX pPEaKIUd W HaXOJUTh KOJIUYECTBO
' BeIlecTBa, 00BEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIuu
12 Bianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAY4YHOTOo  TMO3HaHus  (HabmiomeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) MPU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTh mpobiemMy u
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HIOCYI0M 1 JIaOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBbIMU
B IOBCEHEBHOW >KM3HU, TIPaBUIIaMU MTOBEACHUS B LIETSAX COEpEKEHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOAHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICHUCTBUSA
3 Hanuume nmpakThyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILIECTBICHUS
CIEYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHHE U onucaHue (PU3MYeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/IBI/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUI

13.2

U3y4eHHe CIIOCO00B pa3eeHus cMecel

13.3

IOJIyYEHUE KHCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYYECHHE YIJIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE WH/IMKATOPOB (;makmyca, METHJIOpaHIKa u
denondranenna) s OnmpeaesNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJH;
uccienioBaHie aM(pOTEpPHBIX CBOMCTB TMIPOKCUIOB AIIOMHUHHUSA U

IUHKA

13.7

pelIeHne IKCIePUMEHTANIBHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIMHEHMI»; «INEKTpOIUTHYECKAS
aucconuanusay; «BaxHeHlme HEeMeTallbl U HX COCAUHCHUSIY;

«Baxuenme MeTayIbl U UX COEIUHEHUS)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WIUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpax HOHBI XJOPHI-, OpOMHI-,
uomua-, cymedar-,  Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YMmenue:

14.1

NpPEACTaBIATh pe3yabTaTbl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTelbCcTB, TpaUKOB M TAaOMUIl W BBIABIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3H MCXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMUA U MTPpOLICCCaMU, ITPOUCXOAAIIMMU B MAKpO- U MUKPOMMUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




Ipuioxkenue 12

IlepedyeHb 3J1eMEHTOB coJlepKaHusi, NpoBepsieMbiXx HA OI'D mo xuMumn

Kon

ITpoBepsieMblil 3JIEMEHT COIePsKAHUSA

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3ielieHus: cMeceit

1.2

ATOMBEI U MOJICKYIJIBI. Xumudeckue 3aeMeHThl. CHMBOJBI XUMHYECKHUX 3JIEMEHTOB.

[IpocThle U cnoXHBIE BELIECTBA.

1.3

Xumnueckass Qopmyna. BaneHTHOCTH aTOMOB XHMHMYECKMX 53JeMeHTOB. (TemneHb

OKHCJICHUA

1.4

3aK0H IMOCTOSIHCTBA cocTaBa BellecTB. OTHocUTENLHAsT aToMHasg Macca. OTHOCHUTEIbHAA

MOJICKYJIdpHas Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JICMCHTA B COCAMHCHU N

1.5

KomuuectBo BemecTBa. Mosb. MomsipHast macca. MossipHblii 00bEM Tra3oB. BzauMocBs3b

KOJIMYCCTBA, MACCHI 1 YHUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

®uU3NYECKUEe M XUMHYECKUE SIBJICHUSA. XUMHUYECKas peakius U e€ MpU3HaAKU. 3aKOH

COXpPaHCHHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

[lepuonuueckuii 3akoH u Ilepumoamdeckas cuctemMa XuMHUUYeCKUX »djeMmeHToB JI.M.

Mengeneesa. CTpoeHue aToMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuomuueckass cucremMa XUMUYECKHX diaemeHTOB J[.M.
MenneneeBa. [lepuoasl u rpynnbl. PU3NUECKUNA CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA

2.2

Crpoenne aromoB. CocrtaB aToMHbIX dnep. W3oromsl. OnexTpoHbl. CrpoeHue
3JICKTPOHHBIX O00O0JIOYEK aTOMOB MEpBBIX 20 XUMHUYECKHUX 3JIeMEHTOB llepromnueckoit

cuctemsl /.M. MenaeneeBa

23

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPHOIOB,
Kanmus, Kaiblus (paadyca aTroMoOB, 3JEKTPOOTPULIATENBHOCTH, METaNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB) M WX COCAMHEHUH B COOTBETCTBUU C TIOJIOKEHUEM

aneMeHTOB B [lepuoanueckoit cucteMe U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTna

3.1

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HEMOJISIpHAs ) CBSI3b.
DJIEKTPOOTPUILIATETLHOCTh XUMHYECKHX 3JIeMeHTOB. MoHHas cBsS3b. MeTamimyeckas

CBA3b

3.2

Tunbel KpUCTATMYECKUX PEMIETOK (aTOMHAs, MOHHAsA, METaJUIM4YecKas), 3aBUCUMOCTh

CBOICTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUa XUMUYECKOU CBA3HU

Baxneimme MMPpEACTABUTCIIN HCOPraHNYCCKUX BCHICCTB. Hemeramier n ux COCIUHCHNA.




MeTamisl 1 uX COCIUHECHUA

4.1

Knaccupukanmuss W HOMEHKJIATypa  HEOPraHMYECKUX  COCAWHEHHN:  OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U HECOJIEO0pa3yoIIue;
OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHMS), KHUCJIOT (KHUCIOPOACOAEPKAIINE U

OECKUCIOPOIHBIC, OJHOOCHOBHBIE i MHOTOOCHOBHBIC); COJICH (CPEAHHUX U KUCIIBIX )

4.2

du3znyeckrue U XMMHUYECKHE CBOMCTBA IMMPOCTBIX BCIICCTB-HCMCTAJIJIOB: BOAOPOAA, XJI0opa,

KHCJIOPOJIa, CEPhI, a30Ta, pocdopa, yriaepoaa, KpeMHUS

4.3

Ousnyeckne M XMMHYECKHE CBOMCTBA IPOCTBIX BEINECTB-METAJIOB: JIUTHUS, HATpPHs,
KaJus, MarHusl M KaJdbLusl, IIOMUHUS, Kele3a. DIEKTPOXUMUYECKUI Psii HANPSKEHUN

MCETAIJIOB

44

@u3nyeckue M XUMHYECKHE CBOMCTBAa BOJOPOJIHBIX COCAMHEHUN HEMETAJUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue U XUMHIECKUE CBOMCTBA OKCUI0B HeMeTauioB: cepsl (IV, VI), azora(ll, IV,

V), docdopa(lll, V), yraepoma(ll, IV), kpemuus(IV). [lonydeHrne okcua0B HEMETAIIOB

4.6

Xummueckne cBoiictBa okcuaoB: MetawioB [A-IIIA rpymm, nuaka, meau(Il) u xenesa(ll,

III). ITomy4yeHne OKCUIOB METAIIIIOB

4.7

XWMHYECKHUE CBOMCTBA OCHOBAaHMW MW aM(OTEPHBIX THJIPOKCUIOB (HAa mMpUMEpe
THJIPOKCUIIOB alIIOMUHMS, JKene3a, LuHKa). I[lomydeHue ocHoBaHUil M aM(OTEpHBIX

THUAPOKCHJIOB

4.8

OO01mue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM, CEPHUCTOM,
CepHOH, a30THOH, (hochopHOM, KpeMHHUEBOH, yrolbHOH. OcoObIe XUMUYECKHE CBOWCTBA

KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KUCHOT. [lomydeHne Kuciaor

4.9

OO6ume xuMuYeckre cBoicTBa cpeHux coiei. [lomyuenue comneit

4.10

[Monmyuyenue, coOupanue, pacrio3HaBaHUE BOJIOPOJA, KUCIOPOJIA, aMMHAKa, YIIIEKHCIOTO

rasa B JabopaTopuu

4.11

[Tomyyenue ammuaka, CepHON M a30THOW KHCIIOT B MPOMBINIIEHHOCTH. O01mue crocoObl

MOJIy4YCHHA MCTAJIJIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanusa XMUMHUUECKUX peakluid M0 pa3iMyHbIM MPU3HAKAM: 10 YUCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 U3MEHEHUIO CTETCHEH

OKHCJIICHHA XUMHUYCCKUX 3JICMCHTOB

52

TennoBoir >(PdekT XUMHUYECKOW peaklnH, TEPMOXHUMHUYECKHE YpaBHEHHUA. DK30- U

OHJOTEPMUYECKHE peaKkuu. TepMOXUMUYECKHE YPABHEHUS

53

OKHUCIUTEIFHOBOCCTAHOBUTEIIbHEIE pCakunu. OKHCIUTEH n BOCCTaHOBUTCIIN.




[Tpouecchl OKHCJICHUSA u BOCCTaHOBJICHUS. DIIEKTPOHHBIN Oayranc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaknuun

Teopust »sneKkTpoauTHYECKON auccounanv. KaTHOHBI, aHMOHBI. OJEKTPOJUTHI U

>4 HedIeKTpouThl. CUibHBIE U cllabble 371eKTPoJauThl. CTeneHb AUCCOIHaN
ss Peakiun nonHoro oomeHa. YcClIoBUsI IPOTEKaHUS PEaKIIMid MOHHOTO OOMEHa, TOJIHBIE U
. COKpallCHHbIC HOHHBIC YPAaBHEHHUS PEAKIUI
6 XHUMHA U OKpYXKarolas cpeaa
BemectBa 1 Marepuaisl B TIOBCEJHEBHON KU3HU YeJIOBEKa. be3omacHoe ucnosib3oBaHue
6.1 BEIIECTB M XHUMHUYECKUX peakIuii B sabopatopuu u ObiTy. [lepBas momompb mpu
XUMHYECKHUX 0’KOTax U OTPaBICHUSIX
XUMHYECKOE 3arpsi3HEHHE OKpyXaromiel cpenbl (KUCIOTHbIE OO, 3arpsa3HEHHE
6.2 MOYBKI, BO3/IyXa U BOJOEMOB), CIIOCOOBI ero mpenorBparnienus [IpeaensHas gomycrumas
' koHneHntpanus BemiecTB (IIJIK). Pomp xumMum B permieHuUH 3KOJIOTHYECKUX MPoOsIeM.
Ycunenne napHUKoBoro 3 QexTa, pa3pylneHrue 030HOBOTO CIIOS
[Ipumenenne cepsl, azota, ¢ochopa, yriepoga, KpeMHUST M UX COCAUHEHHHA B OBITY,
63 MeAMIIMHE, TPOMBIIIJICHHOCTH U CeNIbCKOM X03siiicTBe. [IpiMeHeHne MeTanioB U CIUIaBOB
. (cramp, 4yryH, JIOpATIOMUHUKI, OpoH3a) B OBITY W IMPOMBIIUICHHOCTH HX COCTUHEHUI.
[TonsiTrie 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU
64 [TpuponHble HCTOYHUKH YTIIEBOAOPOIOB (Yroib, MPUPOAHBIN a3, HEPTH), TPOAYKTHI MX
. nepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavyanbHbIE TIOHSATHSA 00 OPraHMYECKUX BEIIECTBAX KAaK O COCOMHEHUSIX Yriepoja
6.5 (MeTaH, 5TaH, STWJIEH, ALETWIEH, 3TaHOJ, TJIMIEPUH, YKCycHas kuciora). llonstue o
' OMONIOTMYECKH BA)KHBIX BEIECTBAX: JKUpaxX, OeNKax, yriieBoJax — M UX PO B KU3HH
YyeJIoBeKa
7 Pacuérnr:
7.1 o popmynaM XUMHUYIECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPABHCHHSIM
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