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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBICHA Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENBbHOW MpPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npencraBneHHsix B @IOC OO0, a Takke Ha OCHOBE (enepaibHONM pabovelt mporpaMmbl
BOCIIMTAHHUS U C YYETOM KOHIICIHIUM MPEIoaBaHus y4eOHOro mpeaMeTa « XUMHUs» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit ®enepanuu.

[Iporpamma mo xuMuu Ha€T MPEICTAaBIEHUE O IEIAX, OOIel cTparernu 00y4eHHs, BOCITUTAHUS U
pa3BUTHs OOYYAIOLIMXCS CPEICTBAMH Y4YeOHOTO MpeaMeTa, YCTaHABIMBACT O0S3aTENIbHOE MPEAMETHOS
cojiepKaHue, MPeAyCMaTPUBACT pacIpelelieHue ero mo KjaccaM U CTPYKTYPHpPOBaHHE IO pasieinaM U
TeMaM TMPOTpaMMbl MO0 XHWMHH, OMNpEIENsIeT KOJUYECTBEHHBIE WM KadeCTBEHHBIE XapaKTEPHUCTUKU
COJIepKaHMs, PEKOMEHIYEMYIO TIOCIIEOBATEIHHOCTh M3YYCHHS XMMHH C YYETOM MEXMIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBsI3¢H, JOTMKH y4eOHOIO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH O0YyYaroIIuXxcs,
oTpeieNsieT BO3MOXHOCTH TpeAMeTa Uil pean3alui TpeOOBaHUH K pe3ysbTaTraM OCBOCHHUS OCHOBHOM
00paszoBaTenLHON MPOTpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUH K
pe3yabTaTaM OOydYeHHs XMMHUM Ha YPOBHE IleJied H3ydeHHsI MpeaMeTa M OCHOBHBIX BHIOB yueOHO-
MO3HABATEILHON AEATEIHHOCTH 00YJaIOIET0oCs 110 OCBOCHHIO YUEOHOTO COJICPIKAHMS.

3HaHWEe XUMHUHU CIYXHUT OCHOBOW i (OPMHUPOBAHHS MHPOBO33PEHHS OOYYaloIIerocs, ero
MPEJCTABJICHUH O MaTepHaJbHOM EIUHCTBE MHpa, BAXHYIO pOJIb HMIPalOT (OPMHPYEMBbIC XUMHUEH
MPEICTABIICHUS O B3AMMOIIPEBPAIICHUSIX YHEPTUU U 00 IBOJIIOIIUH BEIIECTB B MIPUPOJE, O MYTAX PEIICHUS
I00aTBHBIX MPOOJIEM YCTOHYMBOTO PAa3BHTHS YEIIOBEUECTBA — CHIPHEBOW, IHEPTETUIECKOH, MUIIEBONW U
9KOJIOTHIECKOH 0€30TTaCHOCTH, MTPO0JIeM 3paBOOXpaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealiu3allid BO3MOXKHOCTEH JJisi caMOpa3BUTHS U (DOPMHPOBAHUS KYJIBTYPHI
JUYHOCTH, e€ 001Iel n (HYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBaHNE MBITINIEHUS H TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuXcsi, HABBIKOB
UX CaMOCTOSITCIbHOW Y4eOHOW MeATENbHOCTH, 3KCICPUMEHTAIBHBIX U HCCICIOBATCIBCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCHOHAILHON NeSATEIbHOCTH;

3HaKOMHUT CO CHEIM(PHUKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBHI LIEJIOCTHOTO B3IJIsAAa Ha
SIIMHCTBO TPHUPOJIBI U YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTAallOM B (OPMHPOBAHUH ECTECTBEHHO-
HAyYHOU TPAaMOTHOCTH O0YyYarOIIHXC;

crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM 3HAHHAM, K
MIPHUPO/IE, K YSIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOIMYECKOE 00pa3oBaHue 00yJaroIIuxcs.

JlaHHbIe HampaBiieHUs B O0OYYCHHN XMMHUU OOECTICUMBAIOTCS CIeNU(UKON cofepKaHusi yIeOHOTO
mpeaMeTa, KOTOPBIN SBISETCS MeAarorniecky aJalTUPOBAaHHBIM OTpaKeHHEeM 0a30BON HAYKH XUMHH Ha
ONpeIeIEHHOM dTale €€ pa3BUTHS.

Kypc xumum Ha ypoOBHE OCHOBHOTO OOHIEr0o OOpa30BaHUS OPUCHTHPOBAH HA OCBOCHUE
OOyUaIONIMMHCS CUCTEMBI TIEPBOHAYANBHBIX TMOHSITHA XWMHH, OCHOB HEOPTaHWYECKOW XWMHH U
HEKOTOPBIX OT/IENBHBIX 3HAYMMBIX MTOHATHH OPraHUIEeCKOH XUMUH.

CTpykTypa coepikaHus MPOrpaMMBbI IO XUMUU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0a K
eé m3yuenuto. ConeprkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHSATUH 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MTOHATHH O XUMHUYECKOH peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MPUHITHITY
MOCTIEIOBATENIEHOTO Pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEICTABICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YUCHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoauueckoro 3akona JI. V1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHUS O CTPOCHUH aTOMa U XMMHYECKOU CBA3H;

— IPEICTABICHUI 00 AIEKTPOTUTHYECKON JUCCOIHAIIMY BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE AIMITMPUYECKH MOTyUYEHHBIX H OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCS ITOCIEOBATEIHHO OT OJHOTO YPOBHS K IPYTOMY, BBITIONHSS (PYHKITUH OOBSICHEHUS
U TPOTHO3UPOBAHUSI CBONCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUUECKOTO NMPUMEHEHHUS W TONy4YeHUS
M3y4aeMbIX BEIICCTB.

OcBoeHHe MPOrpaMMBI 10 XHUMHH CITIOCOOCTBYET (OPMHUPOBAHHUIO MPECTABICHUS O XUMHUIECKOH
COCTaBJISIONICH HAYYHONW KapTHHBI MHpa B JOTHKE €€ CHCTEMHOI NMPHUPO/bI, IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHUIO ¥ METOJIaM MO3HaHUA B Hayke. V3yueHue XuMUK IPOUCXOIUT C IPUBJICUCHUEM 3HAHUI
U3 paHee U3yYeHHBIX YUeOHBIX npeameToB: «Okpyxaromuii Mupy, «bruonorus. 5—7 knacce» u «dusnka.
7 Kiacey.

[Tpu u3yueHnn XUMHUH TPOUCXOIUT (POPMHUPOBaHNE 3HAHHI OCHOB XMMHYECKOHN HAyKH Kak o01acTu
COBPEMEHHOT'O0 €CTECTBO3HAHMUSI, MPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB



MHUPOBOH KyJIbTYpHI. 3a/1ada y4e0HOTO IPeIMETa COCTOUT B (POPMHUPOBAHIH CHCTEMBI XUMHUYECKUX 3HAHUI
— BaXHEWMHX (HaKTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX ITOJIOKEHUH, AOCTYMHBIX 0000IICHUN
MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKd, B NMPUOONICHWHM K HAayYHBIM METOAAaM IO3HAHUS IMPU
M3YYCHUH BEIICCTB U XMMUYCCKUX PEaKIni, B GOPMHUPOBAHUH M PA3BUTHH [T03HABATEIbHBIX YMCHHN U HX
NPUMEHEHUH B Y4eOHO-TI03HABATEIILHON U Y4eOHO-HCCIIeA0BATEIbCKOM NEATENLHOCTH, OCBOCHUH TPABHI
Oe3ormacHOTo 0OpalleHus C BeECTBAMH B TTIOBCETHEBHON YKHU3HH.

[Ipu n3yueHNr XMMHUW Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAUCHHE TIPUOOPETH
TaKue e, KaK:

— (QopMupoBaHHE WHTEIEKTYaIFHO pa3BUTOH JIMYHOCTH, TOTOBOW K CamMooOpa3oOBaHUIO,
COTPYJHHUYECTBY, CAMOCTOSTCIILHOMY IIPUHSITHIO DEUICHHIN, CIIOCOOHON aanTUpOBaThCs K OBICTPO
MEHSIOIIUMCS YCIOBHSIM JKU3HHU;

— HampaBJICHHOCTh OOYYECHHMs Ha CHCTEMAaTHUECKOe TIPHOOIICHHWE OO0yJarommuxcs K
CaMOCTOSITEJILHON ITO3HABATEJIBHOW JIEATCIILHOCTH, HAy4YHBIM METOJaM IMO3HaHUsA, (HOPMHUPYIOITHM
MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrniedyeHWe  YCIIOBHI, CHOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYYAarOIIMMHUCS  OIbITa
pa3HOOOpa3HOW JNEATCIIEHOCTH, TO3HAHWSA W CaMOIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAYCHHUE JIJIsl PA3JIMYHBIX BHIOB ICATEIHHOCTH;

— ¢opmupoBanue o0meH QYHKIHOHATHPHOW W €CTECTBEHHO-HAYIHONW TPAMOTHOCTH, B TOM UHCIIC
YMEHHUU OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAKOILETO MUPA, UCIIOJb3YsI 3HAHUS U OIIBIT, MOJTYYCHHBIC
MpH M3YyYEHUH XWMUH, MPUMEHATh WX IPH pPelleHHH TpoOJeM B MOBCEIHEBHON XHU3HH U TPYHIOBOM
JIeSITeIbHOCTH;

— (¢opMupoBaHHE y OOY4YAIOUUMXCSA T'YMAHHUCTUYCCKUX OTHOIICHUH, NMOHUMAaHUS IIEHHOCTU
XUMHYECKUX 3HAHUH JUIS BRIPAOOTKH SKOJIOTHYECKH II€JIECO00Pa3HOr0 MOBEICHHUS B OBITY U TPYIOBOU
JISATEIILHOCTH B 1ICJIIX COXPAHEHUS CBOCTO 3/I0OPOBbS H OKPYKAIOIIEH PUPOIHON CPEJIbI;

— pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U CaMOBOCHHMTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HAINpPaBJICHHOCTH JaJTbHEHIIETO 00yYeHNSI.

OO0mee 4YKMCIO 4YacoB, OTBEACHHBIX Ui W3YYCHUS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, cocTaBisieT 136 gacoB: B 8 kitacce — 68 gacoB (2 yaca B Heelmo), B 9 kiacce — 68 gacoB (2
gaca B HEJICITIO).

COJAEPKAHUE OBYYEHUS

8 KUIIACC

IlepBoHayajibHble XUMUYECKUE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B )KM3HM 4YeJOBE€Ka. XMMHA B CUCTEME HayK. Tefa M BelllecTBa.
®u3nyueckre CBONCTBAa BELIECTB. ArperatHoe cocTosiHue BemiecTB. [loHSTHE O MeTomaxX MO3HAaHUS B
xumun. YncTeie BemecTBa 1 cMecH. CIiocoOBI pa3/ieNieHHs CMECei.

ATOMBI U MOJIEKYNBI. XUMUYECKUE IIeMEHTH. CHMBOIBI XUMHYECKHX 3JeMEHTOB. IIpocTeie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJEKYISIPHOE YICHHE.

Xumudeckast popMmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX IIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BewecTB. OTHOCUTENbHAass aToMHasg Macca. OTHOcHUTEIbHAsh MOJIEKYJsipHas Macca. MaccoBasi J0Jis
XHMHUYECKOI0 3JIEMEHTA B COCIMHCHHH.

KonmuectBo BemectBa. Monb. MomnsipHas macca. B3aumMmocBsi3b KOJIWYECTBA, MAacChl M YHUCIA
CTPYKTYPHBIX €IUHHUII BerlecTBa. PacdéTel o popMyiaM XUMAYECKUX COSTUHEHUH.

Odusnyeckre U XUMUYECKUE SBIICHUA. XUMHYeCKas peakinus U e€ MpU3HaKU. 3aKOH COXPaHCHUS
Macchl BEINECTB. XUMHUYECKHe ypaBHeHus. Kiraccupukanus XUMHYECKHUX pPeakiuii (CoeanHEHUs,
pa3ioXKeHHs, 3aMeIICHUs, OOMEHA).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOH TOCYIOH, IpaBIiIaMu paOOTHI B TabopaTopuu U puéMamMu 0OpaIieHus
Cc J1la0opaTopHbIM 00OpyIOBaHHEM, U3yYe€HHE W ONHCaHWe (U3MYECKUX CBOWCTB 00pa3ioB
HEOPTraHWYECKHX BEIIECTB, HAOMOIeHue (hn3ndecKuX (TU1aBlieHHe BOCKA, TassHUE JIb/Ia, PACTUPAaHUE caxapa
B CTyIKE, KUICHUEC M KOHJCHCAIMS BOJBI) M XUMHYECKHX (TOpPEHHE CBEYH, MPOKATUBAHHUE METHOM
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHUCIIOTOMN) SIBJIICHWM, HAOJIOJCHHE W OIMCAaHHE MPHU3HAKOB
MPOTEKaHU XUMHUYECKUX peaknuil (pa3okeHne caxapa, B3aMMOICHCTBUE CEPHOI KHUCIOTHI C XJIOPUIOM
Gapust, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoICHCTBHE Kelle3a C PACTBOPOM COJIH
meau (1), u3yuenue crocoOoB paszzeneHus cMecel: ¢ TOMOIIBI0 MarHuTa, PUILTPOBAaHHUE, BEIIAPUBAHUE,
TUCTHIUTANNSA, XpoMaTorpadus, MpOBEIeHHE OYNUCTKH ITOBAPEHHOW CONM, HAOINOJEHHE W OIHCAaHWE



PEe3yIbTaTOB MPOBEACHUS ONbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAcChl, CO3AaHHE MOJENen
MOJIEKYI (IIapOCTEPKHEBBHIX).

Baskueiimue npeacTaBuTe I HEOPraHMYECKUX BeleCTB

Boznyx — cMech rasos. CoctaB Bo3ayxa. Kuciaopon — anemeHT u mpoctoe BemiectBo. Haxoxaenue
KHCJIOpOJa B MpHpo/ie, GU3NIECKHe U XUMHYECKre cBoicTBa (peakuu ropeHus). Okcunsl. [Ipumenenue
kuciaopoga. CrocoObl TOMYYeHHS KHCIOpoAa B IJTA0OpPaTOpWH W MPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoae. O30H — aJuIOTpOIHAs MOIUBUKAIUS KUCIOPO/Ia.

TermoBodt 3¢ ¢deKT XUMHYSCKOW  PEaKIMH, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- U
SHIOTEpPMUYECKHE peaknuu. TOIINBO: yroilb M MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHE MapHUKOBOTO
3 dexTa, pa3pyiieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokieHue BoAoOpoia B HpUPOJE, (U3HUYECKUE U
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI OTy4YeHus. KucioTs! u conu.

MonspHslit 006€M Ta30B. Pac4€Thl M0 XUMHYECKUM YPABHEHUSM.

®dusnyeckue cBoicTBa BoJIbl. Boma kak pactBoputenb. PactBopbl. HackillieHHbIE Y HEHACHILIIEHHbBIE
pacTtBopbl. PacTBOpuMOCTS BelecTB B Bojie. MaccoBasi 10Ji BElecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA
BoAbl. OcHOBaHusA. Ponb pacTBOpOB B MpHUpOAE U B KU3HU 4eloBeKa. KpyroBopoT BOAbl B IPHUPOJAE.
3arpsi3HeHHE MPUPOTHBIX BoA. OXpaHa U OUHUCTKA MPUPOTHBIX BOJ.

Knaccudurkarnust  Heopranumveckux  coemuHenuit. Oxcuapl.  Krnaccudukanms — oKcHIOB:
coneoOpasytolrye (OCHOBHEIE, KHCIIOTHEIE, aM(oTepHbIe) 1 HeconeoOpasytomre. HoMeHKIaTypa OKCHIOB.
Du3nyecKne U XUMUYECKUE CBOMCTBA OKCUIOB. IToryueHne oKCUuaoB.

OcHoBanus. Kinaccugukaius ocHOBaHUH: ENOYHM U HEPaCTBOPUMEIC OCHOBaHUs. HomeHkaTypa
ocHOBaHMM. U3nUecKue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHrne ocCHOBaHUM.

Kucnmotsl. Kitaccudukarus kuciior. Homenxmarypa kucinor. @u3ndeckne ¥ XUMHIECKHE CBOWCTBA
kuciot. Psa aktuBHoctu metauioB H. H. bekerosa. [TonyueHue kucior.

Comu. HomeHnknatypa coneil. @usndeckue U XuMU4eckue cBoiicTa coinell. [lonyuenue coneil.

['eneTnueckas CBsI3b MEKIY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii sxcnepumenm:

Ka4eCTBEHHOE OIpEJICICHUE COJIEPKaHUsI KHUCIOpPOAa B BO3AyXe, MONy4YeHUE, coOupaHue,
pacro3HaBaHUe U U3y4eHUE CBOMCTB KHCIOPO/1a, HAOMIOICHIE B3aUMOISHCTBHS BENIECTB C KUCIOPOIOM U
YCIIOBHSI BOSHHKHOBEHUS U IPEKpalleHus TopeHus (Imoxapa), 03HaKOMJICHHE ¢ oOpasllaMu OKCHIOB U
OTHMCaHNE UX CBOMCTB, MOJIyIeHHE, COOUpaHue, paclioO3HABaHNE U U3yUCHUE CBOMCTB BOJOpOAa (TOPEHHE),
B3aumojelicteue Bojopona ¢ okcuaoM wmeau (1) (BO3MOXKHO HCHONB30BaHHME BHIEOMATEPUATIOB),
HaOJIOCHHE OO0pa3IoB BEIISCTB KOJIMYECTBOM | MOJb, HCCISHOBAaHHE OCOOECHHOCTEH pacTBOPEHUS
BEIIIECTB C PA3IUYHON PACTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C OMpEACTIEHHON MaccoBOW JoJiei
pacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJBI C MeTalaMU (HaTpueM M KaiblieM) (BO3MOXHO
UCIOJb30BAHUE BHJICOMATEPUAIIOB), HCCICIOBAaHHE O0pa30OB HEOPraHMYECKUX BEHICCTB Pa3IMYHBIX
KJIacCOB, HaOJIOZIeHNe M3MEHEHHS OKPAcKH HHIWKATOPOB B PAacTBOpaxX KHCJIOT U INEIOYeH, W3ydeHue
B3aumoenicTBust okcuma meam (Il) ¢ pacTBopoMm cepHOW KHCIIOTBI, KHCJIOT C METaUIaMH, pPEaKIIHid
HEUTpalu3aluy, MOJYyYeHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETalja APYTUM U3
pacTBOpa COJNM, peLICHUE SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMe «Baxneliine kiacchl HEOPraHUYECKUX
COETMHEHUI.

Ilepuonuuecknii 3axkon u Ilepumoauyeckasi cucrema xummuyeckux 3aementoB J. H.
MenpaeneeBa. CtTpoenne aTomMoB. XuMH4YeCKasi CBfA3b. (OKHCIUTEILHO-BOCCTAHOBUTE/ILHbIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIIMM XUMHUYECKHX SJIEMEHTOB. [lOHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (IIETOYHEIE U MEJI0YHO3EMETHHBIC METAJIIBI, TAIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPHIC
00pa3yroT am(poTepHBIE OKCHIBI U TUAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHToB [[. M. MeHnneneesa.
Kopotkonepuonnas u jymmHHONIEproaHas Gpopmbl [lepuoaudeckoii cuCTeMbl XUMUYECKUX 3JIeMEHTOB /.
N. Menpneneesa. Ilepuonsl u rpynnsl. @usndeckuil cMbICI HOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX siaep. M3otombl. OnekTpoHbl. CTpoeHHE SIEKTPOHHBIX
o0oiouek aToMoB TepBbIX 20 xumuyeckux nmeMeHToB [lepuoamueckoit cuctemsl J[. M. Menpaeneesa.
XapakTepucTUKa XHMHUYECKOIO 3JIEMEHTa I0 €ero mnojioxkeHuro B llepuoguueckoit cucreme I U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHMSI paJuyca aTOMOB XUMHUYECKUX OJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnaM U IepUuoaaM.

3nauenne Ilepmommueckoro 3akoHa u lleproamdeckold CHCTEMBI XUMHYECKHX DIIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [. 1. MenaeneeB — yu€Hblid U rpak JaHUH.



Xumudeckasi cBs3b. KoBaneHTHast (MONsIpHAs W HETIONSAPHAs) CBA3b. DJIEKTPOOTPUIIATEILHOCTH
XUMHYECKUX dJIeMEeHTOB. VIOHHAS CBS3b.

Crenenp okucienust. OKHUCIATEIbHO-BOCCTAHOBUTEILHBIE pCakuuu. HpOHCCCbI OKHUCJICHUA U
BoccTaHOBJIEHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpas3IoB BEIIECTB METAILUIOB M HEMETaJUIOB, B3aMMOJAEWCTBHE THIPOKCHIA ITMHKA C
pacTBOpaMu KHCIIOT U HICJ]O‘-ICIZ, IMMPOBCACHUEC OIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPBI OKHUCIUTCIBHO-
BOCCTaHOBHUTEJBHBIX peaknii (TOPEHUE, PeaKkuK Pa3IoKEHHsI, COCTUHEHUS).

Mescnpeomemnmusie ceasu

Peanmszanms MeXMpeaMETHBIX CBA3€H MPH MU3yUEeHHH XMUMHH B 8 KJacce OCYIIECTBISIETCS depe3
UCIIOJIB30BaHKE KaK OOIMX €CTeCTBCHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, ABISIOMINXCS CUCTEMHBIMU
JUTSL OTZAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIC TOHATHS: Hay4HbIN (haKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIU3, CHHTE3,
Kjaccu(uKamnus, MepuoAUYHOCTh, HaONIO/IEHNe, SKCIEPUMEHT, MOJEIHPOBAHME, U3MEPEeHHE, MOJEIb,
SIBIICHUE.

®dusuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITUA, U30TOIBI, PaJHOAKTUBHOCTH,
MOJIEKyJNla, JJIEKTPUUYECKUI 3apsij, BEIIeCTBO, TeNO0, O0BbEM, arperarHoe COCTOSHHE BellecTBa, ras,
(u3nueckue BeIMYMHBI, eANHUIBI H3MEPEHUsI, KOCMOC, TNIaHeThl, 3BE3b1, CoHIIe.

buonorus: porocunTes, mpxanue, ornocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC ITOPOILI, IOJE3HBIE HCKOIAeMEIE,
TOIJIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U xXuMHYecKasi peaKnus

ITepuonuueckuil 3akoH. Ilepumonnueckas cucrteMa xumuueckux anemeHToB J[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX DJIEMEHTOB MEPBBIX TPEX
NEPUOMOB, Kalud, KalblMd M HUX COECIUHEHMH B COOTBETCTBHM C IIOJIOKEHHUEM DJIEMEHTOB B
IIepuonnueckoil cUCTEME U CTPOCHUEM MX aTOMOB.

CTpOCHI/Ie BCIICCTBA. BU/bI XUMHUYECKON CBSI3U. THIIBI KPpUCTATINYECKUX peIlIéTOK, 3aBUCUMOCTbH
CBOICTB BEUIECTBA OT TUNA KPUCTATMYECKON PEIIETKN 1 BHIa XUMUIECKOH CBSI3H.

Knaccudukanust 1 HOMEHKJIATypa HEOPTaHHYECKHUX BEIIECTB. XUMHUYECKHE CBOICTBA BEIECTB,
OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HCOPraHNM4YCCKUX COCHHHGHHﬁ, IFCHCTHUYCCKAA CBA3b HCOPraHNMYCCKUX
BEIIIECTB.

Knaccudukanust XAMHUYECKHX pPEaKIHid 10 pPa3IUYHBIM TpHU3HAaKaM (M0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(QexTy, 1m0 M3MEHEHHIO0 CTeNeHeW OKHCICHHUS
XUMHAYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aropa). JK30- U JHAOTEPMHUYECKHE
peaxkuy, TEPMOXUMUYECKHE YPAaBHEHMSL.

[lonsTre o ckopocTn XUMHIEcKoil peakiun. [loHsTHe 00 00paTUMBIX 1 HEOOPATHUMBIX XUMUYECKIX
peaKknuiax. IlonsiTHE O TOMOTEHHBIX U T€TCPOIrCHHBIX PCAKIUAX. ITonstne o karammse. Ilomstue o
XUMHUYECKOM paBHOBecHH. (DaKTOpbI, BIMAIOIIME HAa CKOPOCTh XUMHYECKOH PEAKIMH M IO0J0XKEHHE
XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTEIIHLHBIE pcaKkuunu, BHCKTpOHHBIﬁ Oaianc OKHCJIINUTCIBHO-
BOCCTaHOBHUTENbHOU peakiuu. CoCTaBlIeHNE ypaBHEHHH OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKINN C
UCTIOJIB30BAHHEM METOIa SIEKTPOHHOTO OanaHca.

Teopust SIEKTPOTUTHIECKON TUCCOIUAINH. DISKTPOIUTHI M HEANEKTPOIUTHI. KaTnoHbI, aHUOHEI.
Mexanusm Aucconrany BEUICCTB C pa3IMYHBIMU BUJaAMU xumMudeckon cBs3u. CreneHp Jucconuanuum.
CunbHBIC U c1a0ble SIEKTPOIUTHI.

Peaknmun woHHOTO OOMEHa. YCIOBHS MPOTCKAHWUS pPEAKIMH HOHHOTO OOMEHa, IIONHBIE |
COKpalI€HHble HMOHHBIE ypaBHeHMs peakiuil. CBolcTBa KHCIOT, OCHOBAaHHH U coled B CBeTe
NpeACTaBICHUI 00 IIEKTPOIUTHYECKON aucconnanuu. KadecTBeHHBIEe peakiuu Ha HOHBL [loHsATHE O
THUJIPOJIU3E COJIEH.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE C MOJIENIAMU KPUCTAJUINYECKUX PEUIETOK HEOPTaHMYECKHUX BEIECTB — METAJJIOB U
HeMeTasIoB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpPHs), UCCIENOBAHUE 3aBHCUMOCTH
CKOPOCTH  XUMHYECKOW  peakIMu OT BO3MCHCTBHS  pasTUYHBIX  (AKTOPOB,  HCCICAOBAHHE
3JIEKTPOTPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOIMALINHT KUCIIOT, IIEI0Yel 1 CoJIel (BO3MOXKHO
UCTIOJIb30BaHKUE BUICO MATEPUAIOB), MPOBEJCHUE ONBITOB, WIUTFOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHUS
peakiuii MOHHOrO oOMeHa (oOpa3oBaHHME OCaJKa, BBIJCIEHUE Ta3a, OOpa3OBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIHUX  TPUMEPHI  OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIX  peaknuid (TOpeHHe, peakinu
pa3ioXKeHHusd, COEAWHEHHs), paclo3HABaHME HEOPraHHMYECKHWX BEIIECTB C IOMOINBI0 KadyeCTBEHHBIX
peaxIuii Ha MOHBI, PelIeHIe SKCIIEPUMEHTATLHBIX 3a/1a4.



HemeTasabl 1 UX coeMHEeHHS

OO0mas xapakTepucTHkKa raixoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEMEeHU
okucieHus. CtpoeHre u pu3ndeckue CBOMCTBA MIPOCTHIX BEIIECTB — FAIOTCHOB. XMMUYECKUE CBOMCTBA Ha
npuMmepe xyopa (B3aUMOACHCTBHE C MeTaljlaMH, HEMeTaljlaMH, miesodaMu). Xioposonopos. ComnsHast
KHMCJIOTa, XMMHUYECKHE CBOWCTBA, MOJydeHHE, NpuMeHeHue. [lelicTBue XJiopa M XJOPOBOJOpPOJa Ha
OpraHM3M YelloBeKa. BaxkHelre XJIoprIapl M UX HAXOXKIACHHE B TIPUPOJIE.

Oo6mas xapakrepuctuka ieMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIC
crerieHn okucieHus. CTpoeHne M (pu3MUecKkue CBOWCTBA TPOCTHIX BEIIECTB — KUCJIOPOJA M CEpHI.
AnoTporHble MOAU(HUKAIINN KACIOPOa U cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOOPOI, CTPOSHHE,
¢usngeckre U XuMHYeCKue cBorcTBa. OKCHIBI cephl KaK MPEeACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas
KUCJIOTa, (U3MYecCKHe W XHMUYECKHe CBOWCTBa (0oOuIMe Kak MpeACTAaBUTENsl Kilacca KUCIOT H
cneunguueckue). XUMHUUECKUE PEaKLUH, JeKallde B OCHOBE MPOMBIIIJICHHOIO CIIOC00a MOTy4eHHS
cepHoil kucnoTsl. [lpumenenmne cepHolt kuciaoTel. CoOJM CEpHOW KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbsdaT-uoH. Haxoxnenue cepsl U €€ coeMHEHHUI B MpHUpojie. XUMHUYECKOE 3arpsi3HEHUE OKpPYKaIowIei
CpeIbl COeNMHEHMSIMH cepbl (KUCIOTHBIE OXKIH, 3arps3HEHHE BO3IyXa W BOIOEMOB), CIIOCOOBI €ro
MPEIOTBPAIICHUSI.

OO6mas xapakrepuctuka 3meMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHCIICHHUS. A30T, paclpoCTpaHEHHWE B TpHpoJe, (QHU3MYECKHME M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHaK, ero (u3mueckue W XUMHUYECKHE CBOWCTBA, MOJTyYCHHE U
npumenenue. Conn aMMOHUS, X (DU3WYECKHe M XMMHUYECKHe CBOICTBa, mpuMeHeHne. KadecTBeHHas
peakuysi Ha MOHBI aMMOHHSA. A30THasl KHCIOTa, €€ MojydyeHHe, QU3NIECKue U XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KHUCIOT M creuuduueckue). Vcmonb3oBaHHe HHUTPATOB U COJEH
aMMOHHUS B KauyeCTBE MHUHEPAIBHBIX YHOOpeHHMH. XWMHUYECKOE 3arpsS3HEHHE OKpPYKAIOMICH Cpein
COCIMHEHUSIMH a30Ta (KUCIOTHBIE IOXAW, 3arpsi3HEHHEe BO3Ayxa, MOYBBI M BOJoEMOB). dDocdop,
aiioTponHele Moaudukanuu ¢dochopa, ¢pusnueckue U xuMmudeckue cpoiictBa. Okcua ¢ocdopa (V) u
¢dochopHast kucnoTa, QU3MUECKHEe M XMMHUYECKUE CBOICTBa, monydeHue. Vcmonb3oBanue ¢ocgatoB B
Ka4yecTBe MUHEPAIHHBIX YIOOPEHH.

O6mras xapaktepuctuka 31eMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHEIE
CTETICHH OKHCIICHHS. YTJIEPO/, AJUIOTPOITHBIE MOIU(PHUKAIINH, PACIPOCTPAaHEHHE B MIPHUPOJIE, (PU3HUECKUE
U XUMHYECKHe cBoicTBa. AzcopOiusa. Kpyrosopor yrimepoma B mpupoge. OKCHIBI yriepoaa, HX
¢u3nUecKre ¥ XMMHUYECKUE CBOWCTBA, JEHCTBUE HA JKMBBIE OPTaHU3MBbI, MOJYYEHHUE U IMPUMEHEHHE.
OKkosoruueckue npooOsieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV), runore3a ra00aabHOTO MOTEIUICHUS
KITUMarTa, MMapHUKOBBIN 3 (deKT. YTOoNbHAS KUCIIOTa U €€ CONH, NX (PU3NYECKNe U XUMUYECKHEe CBONCTBA,
noiydeHre u npuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaAT-HOHBI. Vcmonp3oBaHWe KapOOHATOB B
OBITY, MEIUIIHE, TPOMBILIICHHOCTH M CEJTLCKOM XO03SICTBE.

[lepBoHavanbHbIC MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIUHEHUSX yriepoia (MeTaH,
9TaH, STUJIEH, alleTUJIeH, 3TaHOI, TIUIEPUH, YKCyCHas KrucioTa). [IpupogHbie NCTOYHUKH YTIIEBOIOPOIOB
(yronb, mpuponHBIH Ta3, HEPTb), MPOAYKTHI HX IepepadoTku (OCH3WH), UX pOIb B OBITY H
NPOMBIIUTEHHOCTH. [IoHATHE O GMONOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpax, Oelkax, yriaeBojax — M MX
POJIH B KU3HU YeJoBeKa. MarepuanbHOe eAMHCTBO OPraHMUECKUX U HEOPTaHNYECKUX COCMHEHNH.

Kpemuwmii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, MoNydeHHE W mpuMeHeHne. CoennHeHUs
KpemHus B mpupoae. O6mue npenctasienus o6 okcuae kpemuans (1V) u kpemaueBoi kucinore. CHINKATHI,
UX WCIOJIb30BaHKE B OBITY, B IPOMBILUICHHOCTH. BaskHeWIne CTpOUTENbHBIE MaTepualibl: KEpaMuKa,
CTEKJIO, IEMEHT, OeTOoH, Xene300eToH. [IpoOieMbl 0€30MacHOTO HCIIONB30BaHUS CTPOUTEINBHBIX
MaTepUalioB B IOBCEJHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3ydeHue o0pas3lOB HEOPraHWYEeCKHX BEIIECTB, CBOWCTB COJSIHOH KHCIIOTHI, MPOBEICHUE
Ka4eCTBCHHBIX peakIMi Ha XJIOPUA-UOHBI W HAOMIOAEHUE MPU3HAKOB WX TNPOTEKaHHs, OIIBITHI,
oTpaxkarome (Qusnyeckne M XHUMHUYECKHE CBOMCTBAa TalOT€HOB M HMX COCTUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE  BHICOMATEPHANIOB), O3HAKOMJICHHE C oOO0pa3lamMu  XJIOPHAOB  (TaJoreHUIOB),
O3HaKOMJIEHHE ¢ 00pa3iaMu Cephl U €€ COSOMHEHUAMHU (BO3MOXXHO MCIOJIB30BaHHME BHIEOMATEPHAIIOB),
HaOroleHne mpolecca oOyriMBaHUs caxapa IMOoJ JeHCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIIOTHI,
U3y4eHNE XUMHUYECKUX CBOWCTB pa30aBIeHHON CEPHOW KHUCIIOTHI, IPOBEICHHE KAYeCTBEHHOH peakuy Ha
cynb(haT-uoH 1 HaOIIIoIeHIE TIPHU3HaKa e€ MPOTeKaHNs, 03HAKOMIICHHE ¢ (PH3HMUECKNMHU CBOIICTBaMH a30Ta,
dochopa u ux coeauHeHud (BO3MOXHO HCIOJb30BAHHME BHICOMATEPUAJIOB), O00pa3laMy a30THBIX H
dhochopHbIx ymoOpeHMii, MONy4YeHUEe, cOOMpaHWe, paclO3HABaHWE M W3yYeHHE CBOMCTB aMMHaka,
NpOBEJICHHE KAueCTBEHHBIX pEakUuid Ha HMOH aMMOHMSA M (QocdarT-HOH U H3YYEHHE NPHU3HAKOB HX
MPOTEKaHMs, B3aMMOJCHUCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MeIbl0  (BO3MOXKHO
UCIIOJIb30BaHKE BUICOMATEPUATIOB), M3YUYEeHHE MOJIENICH KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura,
(hymiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aJICOPONINN PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIIIEM H



YCTPOHCTBOM MHpPOTHBOTa3a, MOJIy4YeHHE, cOOMpaHne, paclio3HaBaHHE M U3yYeHHE CBOWCTB YIIIEKHCIIOTO
ra3a, IpOBe/IeHHEe KadeCTBEHHBIX PEaKIWii Ha KapOOHAT M CHIIMKAT-WOHBI W W3Y4YEeHHE MPHU3HAKOB HX
MPOTeKaHUsl,  O3HAKOMJIEHHWE C  MNpOAyKUMEeH  CHJIMKaTHOM  IPOMBIIUIEHHOCTH,  pelleHue
3KCIIEPUMEHTANBHBIX 33ja4 10 TeMe «BaxHelre HeMeTaluIbl U UX COEIUHEHUSD.

MeTtasiibl 4 MX COeIMHEHUSI

OO0mas xapakTepuCTHKa XMMHUYECKHX DJIEMEHTOB — METaJUIOB Ha OCHOBAHHMH WX TIOJIOXKEHHS B
[Tepuomuueckoit cucreme xumudeckux snemeHToB J[. Y. MenneneeBa u ctpoeHus: atoMmoB. CTpoeHue
MeTaJlJI0B. MeTannyeckas CBsI3b U METaJNINYeCKast KpHcTauIndeckast peléTka. DIeKTPOXUMHUUECKUN psif
HanpsOKeHNH MeTauoB. Ou3myueckne W XUMHYECKHE CBOWCTBa MeTaiioB. OOImIHe croco0b! MOTydeHus
MeTaiioB. [IoHsATHE 0 KOPPO3MH METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX 0T Koppo3uu. CriaBhl (CTasb,
9YT'YH, TIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.

Illenouynsle MeTamasl: mojokeHue B Ilepuommueckoil cucteme xuMmudeckux anemeHtoB JI. WM.
MenpeneeBa, CTpO€HHE HX aTOMOB, HaXxOXJIeHHE B mpupoae. Pu3ndeckne u XMMHUYECKHe CBOMCTBa (Ha
npuMepe HaTpud U Kanus). OKCHIB! U THAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHne meT0YHbIX METAJIOB U
UX COEOUHEHUN.

[IlenoyHO3eMeNbHBIE METAJUIBl MAarHuid M Kanbluil: nonoxenue B Ilepumonuueckoil cucteme
xuMuueckux 3neMeHnToB . Y. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXK/IEHHE B Npupoje. Pusnueckue
U XMMHYECKHe CBOMCTBAa MarHus U KajbIusl. BaxkxHelre coegAMHEeHUs KanbIus (OKCH, THIPOKCHU, COJH).
JKécTrocTb BOAIBI M CITOCOOHI €€ yCTpaHEeHHSI.

Anromunuil: nonoxenue B Ilepuoandeckoit cucteme xumudeckux annemeHToB JI. . MeHnneneesa,
CTpOCHHUE aToMa, HaXOXIeHHe B pupoe. Pu3nueckue 1 XMAMHUYECKHE CBOWCTBA alOMUHUSA. AM(OTEpHBIE
CBOMCTBa OKCUJA U TUAPOKCHU]IA ATIOMUHUSL.

Kenezo: nonoxenue B Ilepuoaundeckoit cucrteme xumuueckux snemeHtoB JI. M. MeHneneesa,
CTpOCHHE aToMa, HaxokJeHwe B mpupone. Drsmueckue m XUMHUECKHE CBOMcTBa xenesa. OKCHBI,
ruapokcuibl U conu xkenesa (1) u xxenesa (111), ux cocras, cBolicTBa U MONyYCHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMIIEHHE ¢ 00pa3llaMH METAIJIOB W CIUIABOB, UX (DU3UYECKUMH CBOMCTBAMH, H3yUCHHE
pe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJICWCTBUSL OKCH/IA KaJbI[US W HATPUS C BOJMOHM (BO3MOXXHO HCIIOJH30BaHHWE BHEOMATEPHUAIIOB),
WCCIICJIOBAaHNE CBOWCTB JKECTKOW BOABI, IIpollecca TOPEHHS JKele3a B KHUCIOponae (BO3MOXKHO
WCIOJIb30BaHUE BHICOMATEPHaoOB), MPU3HAKOB MPOTEKaHU KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KaJIbIIMs, alFOMUHUS, IMHKA, xenesa (1) u xenesa (1), mequ (1), HabnrogeHre u onMcaHue MPOIIECCOB
OKpaIIuBaHUsI TNIAMEHN HOHAMH HATPHS, KK U KaIbIUs (BO3MOXXHO NCTIOJB30BaHHE BHIEOMATEPHUAJIOB),
ucclieloBaHne aM(OTepHBIX CBOWCTB THAPOKCHIA alIOMUHUS W THAPOKCHAA IIMHKA, peIlIeHHe
SKCIIEPUMEHTANBHBIX 3a]1a4 1Mo TeMe «BakHeine MeTaibl U UX COCTUHEHUS.

XuMHS U OKPYsKAIOLIAsA cpeaa

BemectBa 1 MmaTepransl B IOBCEIHEBHOM KU3HU Y€JI0BEKA. be30macHOe HCIIOIb30BAHUE BEILIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas MOMOIIb Py XMMHYECKUX 0)KOTaX W OTPABJICHHUSX.

XuMHUYECKOe 3arpsi3HEHHE OKPY’KalolIeH cpeabl (peesibHast A0MycTiMasi KOHLEHTPAaLus BEIIECTB,
nanee — [1J1K). Posb xuMuu B pelieHnr SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

U3ydeHrne 00pa3oB MaTepHaIoB (CTEKIIO, CIIABbl METAILUIOB, TOJMMEPHbIC MAaTEPHAIIHI).

Mesicnpeomemnmnute ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H NpU U3YYEHHHM XUMHUHU B 9 KJacce OCYILECTBISIETCS 4epes3
UCIIOJIb30BaHKE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHUH, SBISIOMINXCS CUCTEMHBIMU
JUTSL OTZIEBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIE TOHITHS: HAyYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTES,
KJIaccU(pUKaNUs, MePHOANIHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOJACIMPOBAaHUE, M3MEPEHUE, MOJIEINb,
SIBIICHUE, TAPHUKOBBIH 3((EKT, TEXHOJIOT S, MATEPUAITHIL.

®u3uka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbl, PaIdOAKTUBHOCTD,
MOJIEKyJla, DJEKTPUYECKUH 3apsd, MPOBOMHWUKH, TOIYIPOBOIHUKH, JHIJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHME BELIeCTBA, a3, pPacTBOP, pPacTBOPUMOCTS,
KPUCTAJUTMYECKasT PENIETKA, CIUIAaBbl, (DU3WYECKUE BEIWYHMHBI, CAMHUIBI W3MEPCHHsS, KOCMHYECKOES
MIPOCTPAHCTBO, TUTaHETHI, 3BE3/TI, CoMHIIE.

buonorus: QortocuHTe3, apixaHwe, Ouochepa, DKOCHUCTEMa, MUHEpabHBIE YIOOpEHHS,
MUKPORJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIC TMOPOMABI, TOJE3HBIC HCKONACMBbIE,
TOIUTUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSI TIPOI'PAMMBLI IO XHMMHUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHHUS MPOTPAMMBEI OCHOBHOT'O OOIIET0 00pa3oBaHHs JTOCTUTAIOTCS B XOJC
oOyueHUs] XMUMHH B €JMHCTBE Y4eOHOW M BOCIIMTATEIILHOW AEATENHHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMH
pOCCHfICKPIMPI COOUOKYJBTYPHBIMU U NYXOBHO-HPABCTBCHHLIMU IEHHOCTAMMU, ITPUHATHIMU B O6HICCTBG IIpaBUJIaM1
Y HOPMaMU MIOBEJICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHHMSI, CAMOPA3BUTHSI M COLIMATM3ALIUN 00YYatOIIHXCS.

JIMdHOCTHEIE PEe3yAbTATHI OTPAXKAIOT TOTOBHOCTh O0YYAKOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTHBHBIX
[IEHHOCTHBIX OPUEHTAINIA U PaCIIMPEHHE OIBITa JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOTr0 BOCIIUTAHUS:

IONCHHOCTHOI'O OTHOIICHUA K OTCYECCTBECHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO,
MMOHUMaHUS 3HAYSHHUS XUMUIECKON HAyKH B )KM3HH COBPEMEHHOTO O0IIEeCTBA, CIIOCOOHOCTH BIA/ETh JOCTOBEPHOU
nH(pOpMAIINEeH O EPEOBBIX TOCTHKEHHUSIX U OTKPHITUSX MHUPOBOW U OTEUECTBEHHON XMMHWH, 3aWHTEPECOBAHHOCTH
B HaYYHBIX 3HAHHSIX 00 yCTpOicTBE MHpa U OOIEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHMA:

MIPEJICTABIICEHUSI O COIMANbHBIX HOpMax M TMPaBWJIaX MEXINIHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE,
KOMMYHUKAaTHBHOW KOMITETCHTHOCTH B OOITICCTBEHHO TOJIC3HON, YICOHONCCIIE0BATEILCKOH, TBOPUECKOM U APYTUX
BUJaX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATEIBLHOCTH TPU BBIOJHEHHH YYCOHBIX,
MO3HABATENBHBIX 33]1a4, BHITOJHEHUH XUMUYECKIX 3KCIIEPUMEHTOB, CO3aHUN YY€OHBIX MMPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHWIO W B3aMMOIIOMOIIM B IIPOIECCE STOH yqe6H0171 JACATCIBbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE
IMMOBCACHUEC U TOCTYIIKH CBOUX TOBapHIHefI C IO3UIMM HPABCTBCHHLIX W IPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA
MOCTIEICTBUN TIOCTYITKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS

MHPOBO33PEHUECKHUE MPEACTABICHUS O BEMIECTBE M XUMUIECKON PEAKITH, COOTBETCTBYIONINE COBPEMECHHOMY
YPOBHIO pPAa3BUTUA HAYKH MW COCTaBJIAIOMIME OCHOBY [Jid IIOHMMaHHA CYHIHOCTHU Haquoﬁ KapTUHbI MHpa,
MIPEJICTaBICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBSI3SX YeJIOBEKa C MTPUPOTHOM CPEIOH,
0 POJIM XUMUH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

IMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA ITOJYYCHUC HOBBIX 3HAaHUM TIO0 XUMHUH, HCO6XOI[I/IMI)IC JJIsL
00BsicHEeHH HaOII0JaeMBIX MTPOIIECCOB U SBICHUH, TO3HABATENFHON, WH(OPMAITMOHHON M YATATENECKOM KYIBTYPHI,
B TOM YHCJIE HABBIKOB CAMOCTOSTEBHOIN PabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHON JTUTEPATYPOH, JOCTYITHBIMA
TEXHUYECKUMH CPEICTBAMU HH(DOPMAIIMOHHBIX TEXHOJOTHH;

UHTEpeC K 0OYYEHUIO U MO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHMIO,
MIPOEKTHOW M MCCIIEA0BATENbCKON NesTeNFHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHA OOyUYEHUS B
JTalbHEUIIeM;

4) (popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIN
00pa3 )KU3HU, OCO3HAHUE TOCIIEICTBUN 1 HEMIPHUATHE BPEIHBIX MPUBBIYCK (YHOTPEOICHUS aKOToIsl, HAPKOTHKOB,
KypeHus1), HEOOXOIMMOCTH COOJIIOACHHUS MPaBUJI O0E30MaCHOCTH MPH OOPAICHUH ¢ XMMHUYSCKUMH BEIICCTBAMU B
OBITY U peanbHOU KU3HU;

5) Tpy0BOro BoCUTAHMSA:

HHTEpEC K MPaKTHUYECKOMY H3y4YeHHMIO mNpodeccuii M Tpyma pasiudHOro poja, yBaXKEHHE K TPyay H
pe3yiabTaTamM TPYZ[OBOﬁ ACATCIIBHOCTH, B TOM YHUCJIC HAa OCHOBC MPUMCEHCHUA NMPECAMCTHBIX 3HAHUU IO XUMUH,
OCO3HaHHBIN BBIOOP HHANBUAYAIFHON TPASKTOPUH ITPOJODKEHUS 00pa30BaHM C YIETOM JIMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCITeNTHOW MpodheCCHOHATBHOMN ACSITCITEHOCTH
Y pa3BUTHA HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCHOHAIBHON Cpele;

6) 9K0JIOrHYeCcKOro BOCIIMTAHHUS

9KOJIOTHYECKH IeIecO00pa3Hoe OTHOIIEHHE K MPHUPOJe KaK HCTOYHHWKY JKM3HM Ha 3emjie, OCHOBe e&
CYIIIECTBOBAHMS, MOHUMaHHE [EHHOCTH 3/I0POBOTO M 0€30MacHOr0 oOpasa JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3HMUECKOMY U MICUXUIECKOMY 310pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS ITPaBMI O€30MacHOTO
MOBEJICHUS TIPU pa0OTe C BENIECTBAMH, a TAKXKE B CUTYAIIUSAX, YTPOKAIOMINX 3A0POBEIO U )KU3HH JIFOCH;

CIOCOOHOCTH IIPUMECHATH 3HAHUWA, IMOJIYy4a€MbIC NIPpHU U3YUYCHHUU XUMHWHU, IJId PCHICHUA 3a/iad, CBA3AHHBLIX C
OKPYKAIOIeH MPUPOTHON CPEOH, JJIs MOBHIIICHHS YPOBHS YKOJOTUYECKON KYIbTYPBI, OCO3HAHUS TI00aTHHOTO
XapakTepa SKOJIIOTHYECKHX NpoOJeM W MyTell WX pelIeHUs IMOCPEICTBOM METOJOB XHMHH, SKOJIOTHYECKOTO
MBIIIUTCHUS, YMEHHS PyKOBOACTBOBATHCS MM B MTO3HABATEIFHOW, KOMMYHHKATHBHOM ¥ COIIMATBHON TIPAKTHKE.

METANPEJIMETHBIE PE3YJbTATDI

B cocraBe MeTampenMETHBIX Pe3ylbTAaTOB BBIACISIOT 3HAYMMBIC Uil (OPMUPOBAHHS MHPOBO33PEHUS
oOIeHayJHble TIOHATHS (3aKOH, TEOPHs, MPUHIINII, THIOTe3a, (PaKT, CUCTeMa, MPOIece, SKCIIEPUMEHT U JAPYTOe.),
KOTOPBIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEAMETax M IO3BOJISIIOT Ha OCHOBE 3HAHWN W3 JTHX
npeaMeToB (OpPMHPOBAThH IPEACTAaBICHUE O LEIOCTHOW Hay4yHOH KapTHHE MHpa, W yHUBEpCAlbHbIC yueOHBIC
neiicTBust  (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTHBHBIC), KOTOpbIE OOCCICUMBAIOT (OPMHPOBAHUC
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUITAHUPOBAHUIO M OCYIIECTBICHHUIO YI€OHON AeITETHHOCTH.



Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBIEC YUeOHBbIe 1eiiCTBUSI

ba3oBble Joruyeckue aeicTBus:

YMEHHS WCIOJh30BaTh MPHUEMBI JIOTHYECKOTO MBIIIICHUS MPH OCBOSHHUHM 3HAHWU: PaCKPBIBATH CMBICI
XUMHUYECKUX TOHATHH (BBIIEISATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATH B3aNMOCBS3b C IPYTHIMH OHATHSIMH ),
UCTIOJb30BaTh MOHATHUS i1 OOBSICHEHUS OTICIBHBIX (DAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTCPUH IS
KIIacCH(HMKAIIMH XUMUYECKHUX BEIIECTB U XUMHUYCCKUX PEaKIUi, yCTAaHABIMBATH MPUYNHHO-CIICICTBEHHBIE CBS3U
MeXITy OOBEKTaMH HM3Y4YEeHHS, CTPOWUTDH JIOTHYECKHE PacCyXIeHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, N0 aHAJIOTHH),
JIENIaTh BBIBOJBI M 3aKITIOUEHUS;

YMEHHUE MPUMEHATH B MPOLECCE MO3HAHUS MOHATUA (NMPEAMETHBIC W METalpeAMETHBIC), CUMBOJIMYECKUE
(3HaKOBBIC) MOJIENU, UCTOJIB3yeMbIe B XMMHUH, MPeoOPa3OBhIBATh IIMPOKO MPUMEHSAEMbIE B XUMHH MOJICIbHBIC
MIPEICTABIICHUS — XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKast (hopMyia U ypaBHEHHUE XHMHIECKOU PEAKITIH
— MpU pEIICHWH Y4eOHO-TIO3HABATENBHBIX 3a7a4, ¢ Y46TOM OTHUX MOJICNbHBIX TPEJCTABICHUN BEHIBISATH U
XapaKTepPH30BaTh CYIIECTBEHHBIC TIPU3HAKH U3Y4AEMBIX 00BEKTOB — XHMHUYECKHX BEIECTB U XUMUIECKHIX PEaKIui,
BBISBIISITH OOIIHE 3aKOHOMEPHOCTH, IPUINHHO-CIIEICTBEHHBIE CBSI3U M MIPOTUBOPEYHS B M3YUaeMBIX IpOIeccax U
SIBJICHUSIX.

ba3oBble ucciienoBaTe/IbCKue NeiCTBUSA !

YMEHHE HCIION30BaTh ITOCTABIIEHHBIE BOIPOCHI B KaUeCTBE WHCTPYMEHTA MO3HAHUS, a TaKKe€ B KaueCTBE
OCHOBHI [T (DOPMUPOBAHUS TUITOTE3HI TI0 TIPOBEPKE MPABIIIEHOCTH BBICKa3bIBAEMBIX CY)KIICHUH;

MPUOOPETCHHUE OTbITa 1O TUIAHUPOBAHUIO, OPraHM3AlUU W TPOBEACHUIO YYCHUYECKHX HSKCICPUMEHTOB,
yMeHHE HaOJI0AaTh 3a XOJOM IIPOIECCca, CAMOCTOSATENBHO IPOTHO3UPOBATh €T0 Pe3yibTar, (OopMYIHpPOBAThH
0000TICHHS ¥ BBIBOJBI 110 PE3yJbTAaTaM MPOBEIEHHOTO OTBITA, MCCIICTOBAHMUS, COCTABIIATE OTUYET O MPOACIIAHHOMN
pabore.

Pabora ¢ nndopmanueii:

yMEHHE BHIOMPATh, AHAIU3UPOBATH M HMHTEPIPETHPOBATH WHGOPMAIMIO PA3IMYHBIX BHIOB U (opm
MPEICTABIICHUSA, IMIOJIy9aeMyI0 W3 pa3HBIX HMCTOYHHUKOB (HAYyYHO-TIONMYIIApHAS JHUTEpaTypa XUMHUYECKOTO
COJICp)KaHUs, CIPABOUYHBIC MMOCOOUs, pecypchl MHTepHeTa), KPUTHYECKH OICHHWBATh MPOTHBOPCUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IPUMEHSThH Pa3IMyHbIe METOIBI U 3aIIPOCHI TP TMIOUCKE B 0TOOpe NH(OPMAIINU U COOTBETCTBYIOIINX
JTAHHBIX, HCOOXOAMMBIX IS BBITIOJHCHUS yU4COHBIX U MTO3HABATEIBHBIX 3a/1a4 ONPESIIEHHOTO TUIIA, IPHOOPETEHHE
ombITa B 00JaCTH HKCIONL30BaHMS HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHM, OBJAJCHUE KYJIbTYpPOU
AKTUBHOTO WCIIOJH30BAHMS PA3IMIHBIX MOWCKOBBIX CHCTEM, CAMOCTOATEIHHO BBHIOMPATh ONTHMAIBHYIO (QOpPMY
mpeacTaBieHuss WHOOPMAIMd W WIUTIOCTPUPOBATH pEIIaeMble 3aaud HECIOKHBIMH CXEMaMH, IharpaMMaMH,
Opyrumu popMaMu TpaduKu 1 UX KOMOMHALIMSIMU;

YMEHHE HCIIOJIb30BaTh WM aHAJU3UPOBaTh B Mpolecce Y4eOHOH W HCCIEeNOBATEILCKON JesITeIbHOCTH
WHGOPMAIINIO O BIMSHAN TPOMBIIUIEHHOCTH, CEIHCKOTO XO3SHCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYXKaromien
MPUPOAHON CPENBI.

KoMMmyHuKkaTUBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBHS:

YMEHHS 3a/1aBaTh BOMPOCH (B XO0je Auaniora W (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOH TeMEl,
(hopMyJTUPOBATH CBOU MPEJIOKECHUS OTHOCUTEIIBHO BBITTOJHEHHUSI ITPEJIOKCHHOM 3a/1a4H;

YMEHUS TIPEJICTABIATH MMOYICHHBIC PE3YJIBTATHl TT03HABATEIHLHOW JEATEIHFHOCTH B YCTHBIX W MHUCHMEHHBIX
TEKCTaX; JIeNaTh MPE3CHTAIMI0 PEe3yNIbTaTOB BBITIOJHEHHS XMMHUYECKOTO SKCIIEPHMEHTa (J1abopaTOpHOTO OIbITA,
nabopaTopHO PabOTHI 1O KCCIeI0BAaHUIO CBONCTB BEIECTB, YISOHOTO IIPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIBHON M UCCIIEI0BATEIbCKOM
JISSITEIbHOCTH TPU PEIISHUH BO3HUKAIONIUX MPO0JIeM Ha OCHOBE Y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3UIIUH
(obcyxnenusi, 0OMEH MHEHHUSMH, «MO3TOBBIE INTYPMBI», KOOPIWHAINS COBMECTHBIX ICHCTBHH, OMpeAeNeHHe
KPUTEPHUEB TI0 OIIEHKE KadeCcTBa BHITIOJTHEHHON paboTHI U IpyTHe).

PeryasiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIE NelCTBUSM:

YMEHHE CaMOCTOSITETTFHO ONPEAETISATh HETH e TeNbHOCTH, INIAHUPOBATh, OCYIIECTBIISTh, KOHTPOIUPOBATh H
IpH HEOOXOTMMOCTH KOPPEKTHPOBATH CBOIO IEATEILHOCTH, BEIONpaTh Hanbomee 3 (HEKTUBHBIC CTIOCOOBI PEIICHIMS
y4eOHBIX U MMO3HABATENILHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATH MM KOPPEKTUPOBATH MPEIIOKCHHBIN aIroOpuT™M
JICHCTBUIA TIPY BBHITTOTHCHUH 33JJaHUM ¢ YUETOM IMOTyYSHUSI HOBBIX 3HAHUH 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBaX U
peaKnusxX, OIEHWBATh COOTBETCTBHE TIOTYUCHHOTO pe3yiabTaTa 3asBICHHOW IEH, YMEHHE HCIOJIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IPEIIaracMbIc B YCJIOBUH 3aaHUi.

NPEJMETHBIE PE3YJbTATDI

B cocraBe mpenMeTHBIX pe3yabTaToOB MO OCBOSHHUIO 00S3aTENBHOTO COAEPIKaHUs, YCTAHOBICHHOTO JTaHHOW
(henepanbHOIl paboueli MPOrpaMMOoii, BBIICIISIFOT: OCBOCHHBIC 00yYaIOIIMMUCS HAYYHbIC 3HAHUS, YMCHHS U CIIOCOOBI
JelcTBYi, criennpuIeckre s MPEAMETHOW 001acTH «XUMUs», BHIbI ACITCIBHOCTH MO MOJYYCHHIO HOBOIO
3HAHWS, €T0 HHTEPIIPETALINH, TPE0OPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHUTYAIIHSIX.

K xoHmy oOyueHuss B 8 Kiacce TpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YypOBHE [OJDKHBI OTpPa)KaTb
c(hOpPMUPOBAHHOCTh y O0YUAIOIIIMXCS YMEHHH:



PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OJHOPOIAHAS M HEOJHOPOIHAS ), BAJICHTHOCTD, OTHOCUTENIbHAS aTOMHAsI H MOJIEKYJISIpHAs
Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSIpPHAas Macca, MaccoBas IOJII XUMHUYECKOIO AJIEMEHTA B COCJUHEHUM,
MOJISIPHBIHA 00BEM, OKCHII, KUCTIOTa, OCHOBAHHUE, COJIb, SIEKTPOOTPULATEIBHOCTh, CTEIICHb OKHCIICHHUS, XUMHUYECKast
peakuusi, Kiaccu(rKanus peakuid: peakui COSAUHEHUS, PEaKIIuN Pas3IoKEHUs, PEaKy 3aMeIIeHuUs, PeaKIInu
oOMeHa, 9K30- M SHAOTEPMHUYECKHE PEAKIINH, TEIUIOBON dPPEKT peakiu, SIp0 aToMa, HIEKTPOHHBIH CIION aToMma,
aTOMHas OpOUTallb, pallyC aTOMa, XUMHUUECKasl CBS3b, OIAPHAsl U HENOJSIpHAst KOBAJIICHTHAS CBsI3b, HOHHAS CBA3b,
WOH, KaTHOH, aHUOH, PacTBOP, MaccoBasi J10JIsl BellecTBa (IPOLEHTHAS KOHLECHTPALKs) B PACTBOPE;
WTIOCTPAPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHI U IPUMEHATH 3TH MOHATHUS IIPH ONIMCAHUH BEIIECTB
Y UX TIpEeBpalleHu;
WCTOJIB30BaTh XUMHUECKYIO CHMBOJIMKY JIJISl COCTaBIEHUs ()OPMYJTI BEIIECTB M YPaBHEHUI XUMHUYECKHUX PEaKIIN;
OINpENEIIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHMSAX, CTENCHb OKHCIEHHUS 3JIEMEHTOB B
OMHAPHBIX COEAWHEHMSX, MPHHAIJICKHOCTDh BEIIECTB K ONpPEACIEHHOMY KIIAcCy COCAMHEHHH Mo (opMmyliam, BHI
XMUMUYECKOH CBSA3U (KOBAJIEHTHAS M MOHHAs) B HEOPIaHUUECKUX COEANHECHHUSAX;
packpbiBaTh cMbIca [lepnonnueckoro 3akona JI. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMaHKUE MEPHOANUECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHUX IEMEHTOB OT UX MOJIOKEHUS B [lepnonnueckoii cucteMe, 3aKOHOB COXPaHEHUS
MAaccChl BEIIECTB, [IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTaIpo;
OTMCBIBATh M XapaKTepu3oBaTh Tabnnunyto ¢popmy [leproamueckoii cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyarb
NOHSITHSL «TJ1aBHas moArpymmna (A-Tpynma)» u «nobounas noarpynna (Bb-rpymma)», mManele u GonbLIve IepHOAbI,
COOTHOCHUTH 0003HA4EHHs, KOTOpble UMeI0TCs B Tabnuue «llepronuueckas cucreMa XMMu4eckux sneMmeHTos . U.
MeHneneeBa» ¢ YMCIOBBIMU XaPaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsil s7pa,
o0111ee YUCIIo EKTPOHOB U PacpeeiIeHUe UX MO AIIEKTPOHHBIM CIIOSIM);
KJIaCCU(PHUINPOBATH XUMHUECKHE AIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUIECKHE peakIiH (TI0 YHCITy U COCTaBy
Y4YaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMIOBOMY 3D HEKTY);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOIMCTBAa BEUICCTB pa3lWYHBIX KIACCOB, MOATBEpKAas
OIMCaHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIIMX XUMUYECKHUX peakIni;
IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOTO COCTABAa, BO3MOXKHOCTH IIPOTEKAHMS
XUMUYECKUX MPEBPALICHUI B Pa3JINUHBIX YCIOBUSX;
BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO OO0 XUMHUYECKOT O 3JIEMEHTA
1o ¢popMyIie CoeTMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PAcUEThI MO YPaBHEHHIO XMMUYECKOH
peaKIuy;
NPUMEHATH OCHOBHBIC ONEpalMi MBICIUTEIBHON IESITENbHOCTH — aHalW3 M CHUHTE3, CpaBHEHHE, oOoOuieHue,
CHCTEMAaTH3aIUIO, KITacCU(UKAIIHIO, BBISIBICHUE IPUIHHHO-CIICICTBEHHBIX CBI3EH — JJIs1 U3yUCHHUS CBOWCTB BEILIECTB
U XUMHYECKUX PEaKLHH, eCTEeCTBEHHO-HAYyYHbIE METOABI MO3HAHMS — HAOJI0JCHUE, U3MEPEHUE, MOJCITUPOBAHNE,
IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH);
CJIeZIOBaTh NPAaBMUJIaM IOJIb30BAHUS XUMHUYECKOH MOCYNOHM M 1ab0paTOpPHBIM 000pYIOBaHUEM, a TAKXKe MpaBHIIaM
oOpallleHus ¢ BEIECTBAMH B COOTBETCTBHHU C HHCTPYKIMSAMU 110 BBIIIOJIHEHHIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB
[0 TOJYYEHHIO U COOMPaHHUIO Ta3000pa3HBbIX BELIECTB (BOJOPOAA M KHCIOPOAAa), MPUTOTOBJICHUIO PAaCTBOPOB C
onpeaenéHHON MacCOBOM 10JIeH paCTBOPEHHOTO BELECTBA, IUIAHUPOBATH U POBOJUTH XUMUYECKUE IKCIIEPUMEHTBI
0 PacIo3HABaHUIO PACTBOPOB IIETI0UEH U KUCIOT C IOMOIIBIO HHIMKATOPOB (JIaKMyc, (peHondTaaenH, METUIOPAHK
U IpyTHe).

K xonnmy oOyuyenuss B 9 kJiacce mpeIMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTpa)KaTb
c(hOPMHUPOBAHHOCTD y O0YUAIOLINXCSI YMEHUIL:
pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUI: XUMHUUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHHUOH,
IIPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, dJIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKACICHHS, XUMUYECKas
peaknms, XHUMUYecKas CBf3b, TEIIOBOH 3()(deKT peakuuu, MoJib, MOJSIPHBIH OO0BEM, PacTBOp, SJIEKTPOJIHUTHI,
HE3JICKTPOJIMTHI, JIIEKTPOJUTHYECKas IUCCOLMAIMs, PEaKUUH HMOHHOTO OOMeHa, KaTaau3aTop, XHMHYECKOe
paBHOBecHE, OOpaTHMbIE M HEOOpaTUMbIC PEAKLUH, OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKLUM, OKUCIUTEIb,
BOCCTaHOBHUTEINb, OKHCIEHNE W BOCCTAHOBJIEHHE, AIJIOTPOIHUS, aM(pOTEPHOCTh, XUMHUYECKasl CBA3b (KOBaJEHTHAs,
MOHHAsI, METaJUIMuecKas), KpUCTaJuIM4YecKas pemeéTKa, KOPpPO3Ws METaIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH
peakiuu, mpeaenbHo nomyctuMas konuentpanyst 111K Bemectsa;
WLTIOCTPAPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHI U TPUMEHATH 3TH MOHATHUS NIPH ONIMCAHUH BEIIECTB
U UX NPEBpALLCHUN;
WCTIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS (POPMYJI BEIIECTB M YPABHEHNH XUMHUYECKUX PEAKIIHIA;
OIPEIENATh BAJECHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTABa,
NPUHAIUIEKHOCTh BEHIECTB K OMNpPEAETIEHHOMY KIAcCy COCIUHEHHWH 1Mo QopMmynaMm, BUA XUMHYECKOH CBS3H
(xoBasieHTHas, MOHHAs, METAJUIMYECKasl) B HEOPTaHMUECKUX COEIUHEHUSX, 3apsil HOHA M0 XUMHUYECKOH (opmyie,
XapakTep cpellbl B BOJHBIX paCTBOpPaxX HEOPraHUYECKUX COCTUHEHHH, THIT KPUCTAININIECKON PEMIETKA KOHKPETHOTO
BEILECTBA;



packpsiBathk cMbich lleproandeckoro 3akona Jl. . MenneneeBa u JeMOHCTPUPOBATH €TI0 TOHUMAHUE: ONKMCHIBAThH U
XapakTepu3oBaTh TabMMuHy0 ¢Gopmy [lepromudeckoll CHCTEMBI XMMHUYECKHAX JJIEMEHTOB: Pa3liUuaTh TMOHSATHS
«rinaBHas noarpyma (A-rpymrma)» u «nodouHas nmoarpynmna (b-rpymma)», Majsle u OOJbIINE MTEPHOIbI, COOTHOCHUTH
0003HaYEHUs1, KOTOPBIE HUMEIOTCS B MIEPHOJAMYECKON TaOIHIIe, C YUCIOBBIMUA XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij sAapa, OOIIee YUCIIO 3JIEKTPOHOB M paclpeeleHne UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSICHAITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB DJIEMEHTOB M X COCTUHEHUH B IpejiesiaX MajlbIX
NEPUOJIOB U MIABHBIX MOATPYIII C Y4ETOM CTPOEHHSI UX aTOMOB;
KJIacCU(pHUIUPOBATh XUMHUYECKHE AIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUIECKHE PEaKIUH (110 YUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHHIO CTETIEHEH OKUCIICHUS XUMHYECKHUX
3JIEMEHTOB);
XapakTepu30BaTh (OMHCHIBATH) OOIIHE U Clien(prIeckre XMMUYECKIEe CBONCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
NOATBEPXKIas ONMUCAHWUE IMPHUMEPaMH MOJEKYISAPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKiuii;
COCTaBIISITh YPaBHEHUSI DIIEKTPOIUTHYCCKON AMCCOLMAIMK KHUCIIOT, IIEJOUe M cojel, MOJHbIE M COKpalEHHbIC
YpaBHEHUS peakIfii HOHHOTO OOMEHa, ypaBHEHHs peakIni, MOATBEPKAAMOIINX CYIIECTBOBAHHE T'€HETHYECKOW
CBSI3M ME/1y BEIIECTBAMH Pa3JIMUHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABIIEHHUS 3JIEKTPOHHOTO
OanaHca STUX PEaKIHii;
NPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX CTPOCHHUS, BO3MOKHOCTH MPOTEKAaHUS XUMHUYECKUX
MIPEBpAIICHAN B Pa3TUIHBIX yYCIOBHAX;
BBIUHCIISITh OTHOCHUTEIEHYIO MOJIEKYIISPHYIO M MOJISIPHYHO MacChl BEIIECTB, MACCOBYIO JIOIO0 XUMHUYECKOTO DIIeMEHTa
o hopMysie COeMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMHYECKON
peaxumu;
coOJI0aTh MpaBWiia TIONB30BAaHHUA XMMUYECKOW MOCynol W J1abopaTOpHBIM 000OpYyIOBaHHEM, a TaKXKe IMpaBUiIa
oOpariieHus ¢ BEIIeCTBaMU B COOTBETCTBUH C MHCTPYKIIMSIMH 1O BEITIOTHEHUIO J1a00paTOPHBIX XUMHUYECKUX OTIBITOB
10 TIOYYEHUIO U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (aMMHUaKa U yTIICKUCIIOTO rasa);
NPOBOJIMTH PEAKIMU, MOJATBEPIKIAIONINE KAYECTBCHHBI COCTAB PAa3IMYHBIX BENIECTB: PAaCIIO3HABATH ONBITHBIM
nyTéM XJIOpUJ-, OpOMU-, HOAUA-, KapOoHat-, hocdat-, cummkar-, cynbdar-, THIPOKCHI-HOHBI, KATHOHBI aMMOHHS
Y MOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHMUECKUX BEIIECTB;
NPUMEHATH OCHOBHBIC OMNEpallMyd MBICIUTENBHON NEesTENbHOCTH — aHajlW3 W CHHTE3, CpaBHEHHE, 000O0IIeHue,
CHUCTEMAaTH3aIINIO, BBISIBICHUE MPUINHHO-CIIEICTBEHHBIX CBA3EU — JIJISl M3YYEHUS CBOMCTB BEIIECTB M XMMHUYECKUX
peaxIuii, eCTeCTBeHHO-HAyYHbIE METOJIBI MTO3HAHWS — HaOJIOZeHNe, M3MEpEeHNe, MOACTHUPOBAHHE, YKCIEPUMEHT
(peasibHBIN U MBICIICHHBIH).

TEMATHUYECKOE IIVIAHUPOBAHUE

8 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
n/ pa3aeJIoB M TEM Beero KonTpoasubie IIpakTnueckme 06pazoBaTeabHbIe
NPOrpaMMsl padoThl padoThI pecypenl
Paznea 1. [lepBoHayaibHble XUMHUYECKHE TIOHATHUS
XuMus — BakHas
00y1acThb
11 CCTECTBO3HAHMA 1 5 5 Bbubnuorexa [{OK
| IpaKTHYeCKOH https://m.edsoo.ru/7f41837c
JEITEIBHOCTH
yeJIoBeKa
19 BemectBa 15 1 bubnuoreka [IOK
" | XHMHYECKHE PeaKIHH https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiinue npeicTaBUTEe U HEOPTaHNYECKUX BElLECTB
21 Boznyx. Kucnopon. Bubmmoreka LIOK
™ | TlousaTHe 06 OKCcHUaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o 8 1 Bu6nuoreka IJOK
"~ | KHCIoTax U COJAX https://m.edsoo.ru/7f41837c
Boma. PactBopELl.
2.3 | Ilousarue 00 b 5 1 1 buGmiorexa IIOK

OCHOBaHUAX

https://m.edsoo.ru/7f41837¢c
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OCHOBHBIE KJIACCHI

bubmuoreka IIOK
24 HeOpraneciix 1 1 1 https://m.edsoo.ru/7f41837c
COCTMHCHHMIA
Wroro no pazneny 30

Paspnen 3. llepuoguuecknii 3axon u [lepuoanyeckasi cucreMa xXuMuyeckux 3j1emeHTos . U.
MenpeneeBa. CTpoenne aToM0B. XUMHYeCKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakinun
Ilepuoanueckuit
3aKOH U
[Tepuonuueckas
3.1 cucTeMa XUMHYECKUX 7
anemenTtoB /. U.
Mennaeneena.
Crpoenue atoma

bubmuorexa IIOK
https://m.edsoo.ru/7f41837c

XuMHUecKas CBS3b.

39 OKHUCIUTEIBHO- 8 1 bubmmoreka [JOK
"~ | BoccTaHOBUTENBHBIE https://m.edsoo.ru/7f41837¢c
peakiuu
bubmuoreka IIOK
Hroro no pasery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 buGmnorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 5
[MPOI'PAMME
9 KJIACC
KoaunvecTBo yacos JJIeKTPOHHBIE
HaumenoBaHue
pa3eyioB H TeM Kontpoabhsie | IIpakTudeckue (1popsre)
HpOTpAMMEI Bcero pa 60:;)1 p:) 0TIt o0pa3oBaTebHbIE
pecypchbl
Paznea 1. BemecTBO M XMMHYeCKHE PeaKUNH
IToBTOpEHUE 1
11 yriy0JeHue 3HaHui 5 1 Bubnmmotexa LJOK
"~ OCHOBHBIX pa3fejioB https://m.eds00.ru/7f41a636
Kypca 8 Kiracca
1.2 Sai(}(l)(:{]i)}ltffé;HOCTI/I 4 bubmorexa LIOK
' . https://m.edso0.ru/7f41a636
XUMHYECKUX PEaKIuit
DNEeKTPONUTHIECKAS
13 YCCOLIMALINA. 8 1 1 Bubnuoreka IJOK
" XuMHYeCKUe peakiuu https://m.edso0.ru/7f41a636
B pacTBOpax
HUroro mo paznemy 17
Paszgen 2. HemeTaJlsIbI M HX COeTMHEHHS
O6mas
XapaKTEPUCTHKA
2.1 XI/II;/II/IIIC(I:)KI/IX 4 1 bubmorexa LIOK

https://m.edsoo.ru/7f41a636

anemenToB VIIA-
rpynmnbl. ['anorenst

OO6mas
9o  XApaKTEPHCTHKA 6 bu6motexa LIOK
' XAMMUYECKUAX https://m.edsoo.ru/7f41a636

351eMeHTOB VIA-
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rpymmel. Cepa u eé

COCTMHEHUS
O0mas
XapaKTepPUCTHKA
93  XMMHYECKHX 7 1 bu6mmoreka [JOK
ameMeHTOB VA- https://m.eds00.ru/7f41a636
rpynmsl. A3oT, Gochop
W UX COCAUHCHHUS
O6mas
XapaKTePUCTHKA
XHMHHCCKHX Bbu6nmoreka IJOK
24 ig;ﬁ‘:fo;r';gsoﬂ i 8 ! 2 https://m.edS(IJlo.ru/7f41a636
KPEMHHUI U UX
COCIUHEHHUS
Hroro mo paznemy 25
Pa3nea 3. MeTa/jibl M MX COeTUHEHUS
OO01me cBoMCTBA 4 Bubnuoreka IJOK
METaJIOB https://m.eds00.ru/7f41a636
39 Baxuelimme MeTalIbl 16 1 2 Bbu6nmoreka IJOK
U UX COCOUHEHUS https://m.edsoo.ru/7f41a636
HUroro mo pa3gemy 20
Pa3nes 4. Xumus 1 okpy:kaomas cpeaa
4.1 ﬁ:ﬁ;f;fbf B JKU3HU 3 bubmorexa LIOK
yertoBeKa https://m.eds00.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME
INOYPOUYHOE INIJIAHUPOBAHUE XUMHUS 8 KIACC
KounuecTBo
Nen/m  Tema ypoxka 4acoB Jarta uzyvenuns
1 [Ipenmet xumuu. Posib XuMHM B ’KU3HU YelloBeka. Tena u 1
BellleCTBA
2 ITonaTtue o MeToAax MO3HAHUS B XUMHU 1
3 [pakTrueckas padora Ne 1 «[IpaBuna paboTsl B labopatopuu u 1
MPUEMBI OOpaITICHHS C Ta00PaATOPHBIM 000PYTOBAHUEM)»
4 Uuctele BemecTBa U cMecH. CIoco0bI pa3aeiieHns cMecei 1
5 IpakTrueckas padora Ne 2 «Pa3aeneHue cMeceit (Ha mpumepe 1
OYHCTKH TIOBAPEHHOH COJIN)»
6 ATOMBI 1 MOJIEKYITBI 1
7 XUMUYECKHE ANEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX 1
3JIEMEHTOB
8 IIpocTble u crnoxHbIEC BELIECTBA 1
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9 ATOMHO-MOJICKYJISIPHOE YUCHUE 1

10 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUecKas (hopMmyIa. 1
BaneHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB

11 OtHocutenbHas aToMHast Macca. OTHOCUTENbHASI MOJIEKYIISIpHAS 1
Macca

12 MaccoBast A0JIsI XUMHYECKOTO 3JIEMEHTa B COEIMHEHUHT 1

13 KonuuectBo Bemecta. Monb. MossipHas macca 1

14 DU3HUECKHE U XUMUYECKUE SIBICHUS. XUMHUYECKasi peaKLus 1

15 IIpu3HaKy M YCIOBHS MPOTEKAHUS XUMUICCKUX PEAKITHIA 1

16 3aKOH COXPaHEHUS MacChl BEIIECTB. XUMUYECKHUE yPaBHEHUS 1

17 Brruncnenns KOIMYECTBA, MACChl BELIECTBA 110 YPABHEHHAM 1
XUMHYECKHUX PEaKInit

18 Kiraccudukanys XuMuIecKuX peakiuii (COeTnHEeHN, 1
Pa3IOKECHHUSI, 3aMEIICHNS, 0OMEHA)

19 M. B. JlomoHOCOB — ytiéHHﬁ-aHuMKnoneamT. O6o00mienue n 1
cUCcTeMaTh3alusl 3HAaHUH

20 Kontponbhas padora Nel o Teme «BelecTBa 1 XuMuyeckue 1
peakuuuy

21 Bozayx — cmech razos. Cocras Bo3zayxa. Kuciaopox — snemeHT 1
u npocToe BeuiectBo. O30H

29 Ouznyeckre 1 XUMUYECKHE CBOMCTBA KUCIOpoa (peakuu 1
okHcieHus, ropenue). [loasartue 06 okcugax

23 Crioco0bI TOTy4eHHsI KHCIIOPO/Ia B JIA00OPATOprU U 1
MPOMBINIUIEHHOCTH. [I[puMeHeHne kuciaopoaa
TemnoBoit 3HeKT XUMHIECKOH peaKITuu, IIOHATHE O

24 TEPMOXMMHYECKOM YPaBHEHHH, IK30- U SHIOTEPMUIECKAX 1
peaxknmsax

o5 TorumBo (HedTh, yrons u MeTaH). 3arps3HEHHE BO3yXa, 1
CHOCO0BI €ro NpeAoTBpaILCHHS

26 ITpakTuueckas padora Ne 3 [o TeMe «Ilomyyenue u coonpanue 1
KHCJIOPO/ia, U3YYEeHUE €TO CBOHCTB

27 Bopopoa — anemeHT u poctoe BeniecTBo. HaxoxieHue B 1
pHUpoJIe

28 ®dusnyeckre U XMMUYECKHe CBOMCTBA Bojiopoia. [IpumeHenue 1
BOJOpOAA

29 [ToHsiTHE O KUCIOTaX U COJIAX 1

30 Crioco0bI IoITy4eHHs BOAOPOa B 1ab0opaTopuu 1

31 [paktuueckas padora Ne 4 1o Teme «ITomyuenne u cobupanme 1
BOJIOPOJa, U3yUCHUE €r0 CBOHCTBY»

32 MomsipHblii 00BEM ra3oB. 3aKoH ABOragpo 1

33 Brruncienns 00bEMa, KOJTHYECTBA BEIIECTBA ra3a 10 €TI0 1
W3BECTHOMY KOJIMYECTBY BEIIESCTBA WIH 00BEMY

34 Brranciiennst 00EMOB ra3oB 10 ypaBHEHHUIO PEaKIIMU Ha OCHOBE 1
3aKOHa 00BEMHBIX OTHOILICHUH ra30B

35 Ddusnyeckue 1 XUMHUYECKHAE CBOMCTBA BOIBI 1

36 CocraB ocHoBaHMi. [loHsITHE 00 MHAMKATOPAX 1

37 Bopa xak pactBoputens. HachleHHbIE 1 HEHACHIIICHHBIE 1
pacTBOpBl. MaccoBast ToJIsl BEIIECTBA B pacTBOPE

38 HpaKTI/ILIe(iKaH 13360Ta No § 10 TEME «HpI/IF'(.)TOBJ'IeHI/Ie pacTBOpOB 1
¢ onpeeEHHON MacCOBOM JJojel pacTBOPEHHOTO BELIECTBAY

39 Kontponpsnas pabora Ne2 mo reme «Kucnoposn. Bonopon. Bona»

40 Oxcuppl: cocTas, K1accupUKaIus, HOMEHKIaTypa




HOJ'Iy‘lCHPIC U XUMHUYECKHE CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX U

41 1
aM(OTEepPHBIX OKCHIOB

42 OcHOBaHHs: COCTaB, KIacCH(PUKALUsI, HOMEHKIATYpa 1

43 [lomyueHre 1 XUMHYECKHE CBOHCTBA OCHOBAaHUI 1

44 Kucnotsl: cocras, knaccuukansi, HOMEHKIATypa 1

45 TlonyyeHue u XuMHYECKHE CBOMCTBA KUCIOT 1

46 Comnu (cpeaaue): HOMEHKIIATypa, CIIOCOOBI MOTYICHHUSI, 1
XUMHYECKHE CBOWCTBA
[IpakTrueckas padora Ne 6. PerieHne 3KCiepuMEHTaIbHBIX

47 3amay 1mo reMe «OCHOBHBIE KJIACChl HEOPTAHUIECKIX 1
COETMHECHUI»

48 I'eneTndeckast CBA3b MEXIY KTacCaMU HEOPTaHIMYECKUX 1
COETMHEHHUH

49 O0001IeHNE U CUCTEMATHU3aLKs 3HAHUI 1

50 KonTtpomsaas padbota Ne3 o Teme "OCHOBHBIE KIIACCHI 1
HEOPTAaHUICCKUX COCAMHCHU"

51 IlepBBIe TOMBITKY KIIACCU(PUKAIIINH XUMHIECKUX HIEMEHTOB. 1
[ToHsiTHE O rPyIMIax CXOIHBIX 3JIECMEHTOB

50 Ilepuonnueckuii 3axoH u Ilepuonnyeckas cucreMa XMMHUYECKUX 1
anemenToB 1. 1. Menaeneena

53 Ilepuoasl, rpynmsl, TOATPYIIIBI

o4 Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M30Tombl

55 CrpoeHue 3JeKTPOHHBIX 000JI0YEeK aTOMOB JJIEMEHTOB 1
ITepuonuueckoii cuctemsl J[. 1. Menneneena

56 XapakTepuCTHKa XUMHUYECKOTO 3JICMEHTA 110 €T0 IMOJIOKECHHUIO B 1
Ilepuonuueckoit cucteme J1. 1. Menpeneena

57 3nauenue [leproamueckoro 3aKoHa ISl pa3BUTUS HAYKH U 1
npaktuku. [1. 1. MenneneeB — y4€Hblil, IEAAror U rpaykJjaHuH

58 DIIEKTPOOTPHUIIATEIPHOCTS ATOMOB XUMHUYICCKUX IJIEMEHTOB 1

59 Honnas xumuueckas CBsI3b 1

60 KoBaneHnTHas nomsipHas XuUMU4ecKast CBA3b 1

61 KoBanenTHas HenmoispHasi XUMUYECKasi CBSI3b 1

62 CreneHb OKUCICHUS 1

63 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUI 1

64 OKHCIUTEIN U BOCCTAHOBUTEIIH 1

65 Kontponenas pabora Ne4 o reme «CTpoeHue aroma. 1
XuMudeckast CBSI3b»

66 PesepBHbIii ypok. O000IIEHNE U cCHCTEMAaTH3AIHS 3HAHUH 1

67 PesepBHblit ypok. O000IICHNE U CHCTEMAaTH3AIIHS 3HAHUH 1

68 PesepBHbIii ypok. O000IICHHE U CHCTEMAaTH3AIMS 3HAHUH 1

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



HOYPOYHOE IIVTAHUPOBAHUE XUMHUSA 9 KJIACC

Ne n/m Koauueerso Jara nuzydenus
Tema ypoka 4acoB

1 Ilepuoanueckuii 3axoH. [lepuonnueckas cucreMa XUMUYECKUX 1
anemenToB JI. 1. MenneneeBa

2 3aKOHOMep“HOCTI/I B U3MEHEHHUH CBOICTB XUMHUECKUX IEMEHTOB 1
NEPBBIX TPEX MEPHOJIOB

3 Krnaccudukamms 1 HOMEHKIATypa HEOPTaHUIECKIX BEIIECTB

4 Buabl XMMUYECKON CBSI3U M TUIIBI KPUCTAINIMYECKUX PELIETOK

5 Konrtponbnas padora Nel mo teme «I[loBropenue u yriybnenue 1
3HAHUH OCHOBHBIX pa3feiioB Kypca 8 Kiaccay

6 Knaccudukanms XuMUYecKUX peakiiuil Mo pa3TudHbIM 1
pU3HAKaM

7 TTonsiTHe 0 ckopocTu XUuMHUeckol peakuuu. [ToHsTHE O 1
TOMOTCHHBIX M T€TEPOTeHHBIX PEaKIMIX
[HonsTre 0 xuMIdeckoM paBHOBecHU. DaKTOPHI, BIUIIONINE HA

8 CKOpPOCTh XMMHUYECKOM peakiiy U MOJI0KEHNE XUMHUECKOTO 1
paBHOBECHS

9 OKHCITUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITHH 1

10 Teopwust 37eKTpONTUTHIECKOH muccornmanun. CHIbHBIE U CTa0bIe 1
JNEKTPOJIUTHI

11 HonHble ypaBHEHHUS peakui 1

12 XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE 1
npeACTaBICHUH 00 SJIEKTPOIUTUIECKON AUCCOUALINT

13 XuMH4ecKue CBOfIC;I‘B%l COJIeH B CBETE TIpEICTaBICHUN 00 1
3NEKTPOJUTHUECKON TUCCOLUAINN

14 [Tonstue o ruaponuse conen

15 O06o0011eHne 1 cucTeMaTH3aus 3HAHAN

16 [Ipaktuueckas padora Ne 1. «Pemenne skciepuMeHTaIbHBIX 1
3a/1awy

17 KontponbHas padora Ne2 1o TeMe «NeKTPOTUTHIeCcKas 1
JIUCCOITHAITHSI. XUMUYECKHE PEaKIINH B PACTBOPAX»

18 OO6mrast XapaKTepUCTHKA TaJIOTeHOB. XMMUIECKUE CBOMCTBA HA 1
pUMepe XJIopa

19 XnopoBogopon. ConsiHas KHCIIO0Ta, XUMHUYECKHE CBOWCTBA, 1
NoJTy4eHue, MpuMeHeHne

20 IIpaxTrueckas pa60Tz.1. Ne 2Un0 teMe «llonyueHue cossiHON 1
KHCJIOTBI, U3yueHHe €€ CBOMCTB»

21 Brruncnenus no ypaBHEHUsIM XUMUYECKUX PEAKIMH, €CTIH OUH 1
13 PEareHTOB JaH B U30BITKE

22 OO0mas xapakTepucTHKa 3JeMeHTOB VIA-TpyIs 1

23 AnnorporHbie MonuduKaIuy cepbl. Haxoxkmenue ceprl u eé 1
COEMHEHUN B IPUPOJE. XMMHUUYECKHUE CBOMCTBA CEPBI

24 CepoBoaopo, cTpoeHue, (PU3NISCKUE U XUMUYCCKUE CBONCTBA 1

o5 OKchz[LI cepbl. CepHast KUCITOTa, GU3NIECKIE U XUMUIECKIE 1
CBOICTBa, MpUMEHEHNE
XUMUYECKHE PEAKIIHH, JIeKAIIE B OCHOBE TPOMBIIIIEHHOTO

26 croco0a Moy4eHUs CEPHOM KUCIIOThl. XMMHUYECKOE 3arpsi3HEHHE 1
OKPY>KaIoLEH cpe/ibl COEANHEHUSIMU CEPBI

27 Brruncnenre MaccoBoOii 10JIM BRIXO/IA TIPOAYKTA PEaKIIUU 1



OO6mas XapakTepucTHKa 3J1eMeHTOB V A-rpynmbl. A30T,

28 pacmpocTpaHeHue B mpupoae, Gu3ndeckue 1 XUMUIeCKue 1
CBOMCTBa

29 AMMUax, ero pu3nYecKre 1 XUMHUIECKHUE CBOWCTBA, MOTYICHUE U 1
MIPUMEHEHNE

30 IIpakTuueckas pa?om Ne 3 no teme «Ilonyuenue ammuaxa, 1
H3Y4YE€HHE eT0 CBOHCTB

31 A3OTHas KUCIOTa, € Pu3niyeckue u XUMUYECKUE CBOMCTBA 1
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KaUeCTBE

32 MUHEPAJIbHBIX yIOOpeHHH. XUMHUECKOe 3arps3HeHne 1
OKPY’KaIOIIEeH cpeibl COETMHEHUSIMH a30Ta

33 docdop. Oxeun docdopa (V) u hochopras KucioTa, 1
(hm3nyecKkre U XMMHYECKUE CBONCTBA, MTOTydeHHe

34 Hcnonp3oBanue pocgaToB B KaueCTBE MUHEPATBLHBIX 1
ynoOpeHwuid. 3arpsi3HeHHe TPUPOTHON cpeibl hochaTtamu

35 VYraepon, PacTpoCTpaHeHue B NPUPOJE, ¢dusnuecKue u 1
XHUMHYECKHE CBOMCTBA
Oxcunel yriepoaa, ux Gpusndeckue 1 XUMUYeCKUe CBOICTBA.

36 OKoJsloruuecKue mpoodIeMbl, CBI3aHHbBIE C OKCHIOM YTIIepoa 1
(V)

37 YronbpHas KHCIO0Ta U €€ CONH 1

38 [paktuueckas padora Ne 4 o Teme "[lonaydeHue yriekucioro 1
rasza. KauecTBeHHas peaknys Ha kapOOHAT-HOH"

39 [lepBoHavyanbHBIE MOHATHUS 00 OPraHMYECKUX BELIECTBAX KaK O 1
COEMHEHMSIX yTiiepoa

40 Kpemuuii u ero coeHeHUs 1

a1 [paktuueckas padora Ne 5. Pemenne skcriepuMeHTaIbHBIX 1
3aja4 o TeMe «BakHelne HeMeTaJIbl U UX COSINHEHHUS)

42 Kontponbnas padota Ne3 mo teme «Baxnelmne HeMeTaIbl 1 1
WX COCTMHEHHS
OO0mas XxapakTepUCTHKa XUMHUIECKHUX 3JIEMEHTOB — METaJLIOB.

43 Meramnaeckas CBS3b U MeTaJUIMYeCKasi KpUCTAITIYecKast 1
pemérka. Pu3nyecKue CBOMCTBA METAILIOB

44 XHMHtIeCKHE: CBOMCTBa METAJUIOB. DICKTPOXUMUICCKUH PSIT 1
HaIpPsDKEHUH METaJLIOB
O6mmme crocoOb! momyueHus: MetauioB. CriiaBel. Beraucienus

45 [0 YPaBHEHUSIM XUMHYECKUX PEAKLUH, €CIIM OAUH U3 PEarcHToB 1
COJICPIKUT MPUMECH

46 ITonsTHE O KOPPO3UH METAIIIIOB 1

47 IllenoYHbIC METAJIIBI 1

48 OKcubl ¥ TUAPOKCHUIBI HATPUS U Kaus 1

49 [lenoyHo3eMeNbHBIE METAJUIBI — KAJTBIHH B MarHUi 1

50 Baxneiiime coenuHEHNS KaJbIUI 1

51 O6o0011eHne 1 cucTeMaTU3alys 3HAHUH 1

52 JKécTrocTh BOABI B CITOCOOHI €€ yCTpaHEeHUs 1

53 r{paKTI/I‘IeCKaH })aGOTa Ne 6 1o Teme "JKECTKOCTH BOABI 1 METOIEI 1
e€ ycTpaHeHUs

54 AnmoMuHHAI 1

55 AmMoTepHbIC CBOMCTBA OKCHJIA M THAPOKCHIA 1

56 Kenezo 1

57 Oxcupl, Tuapokcupt u conu xeresa (11) u sxenesa (111) 1

58 O06o0011eHne U cucTeMaTU3aIHs 3HAHUH 1



IIpaktrueckas padora Ne 7. PemeHne SKCiepuMEHTaTbHBIX

59 3aja4 o TeMe «BakHeHine MeTauibl M UX COSAMHEHHSDY .
BrruucneHus no ypaBHEHUsIM XUMUYECKUX PEAKIMHA, €CTIH OUH

60 W3 PEareHTOB JaH B U30BITKE WIIN COJIEPKUT IPHUMECH. 1
Brruncnenns MaccoBOH 10JIM BBIXOJa MPOAYKTa PEaKLUU

61 O06o0011eHne U cucTeMaTU3aIHs 3HAHUH 1

62 KonrtponbHas padota Ne4 o teme «BaxkHelne MeTaJIbl 1 UX 1
COCAMHEHHS»

63 BemiectBa u Matepuanbl B TOBCEAHEBHON JKU3HH YEJIOBEKa 1

64 XUMUYECKOe 3arpsi3HeHNE OKpYKaIOIIeH cpe/ibl 1

65 Ponp xuMun B pemieHn# 3KOJIOTHIECKUX IpodiIemM 1

66 PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AINS 3HAHUH 1

67 PeszepBHbIii ypok. O600IIEHNE U CHCTEMAaTH3AITUS 3HAHUN 1

68 PesepBHblii ypok. O000IIIEHNE U CHCTEMAaTH3AINS 3HAHUH 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



YUYEBHO-METOJUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI AJ151 YYEHUKA
* Xumus, 7 knacc/ ['abpuensa O.C., OctpoymoB WU.I'., Cnagkor C.A., AKIImoHEepHOE 00IIIECTBO

«3narenbcTBO «IIpocBenieHne»

* Xumusi, 8 xinacc/ ['abpuensa O.C., OctpoymoB WU.I'., Cnagkor C.A., AKIIMOHEpHOE OOIIECTBO
«3narensctBO «IIpocBenieHue

* Xumusi, 8 kinace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe ob1iectso «M3aarenscTBo
«ITpocBernieHue»

* Xumusi, 9 xnacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenbctBo «IIpocBerieHue

* Xumus, 9 xnacce/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHOe 001ecTBO «M3maTensCcTBO

«IpocBemeHue»

* Xumus. Beenenne B npenMer, 7 kitace/ Epemun B.B., Ipo3nos A.A., Jlyaun B.B.; moa penakmmeit

Jlynuna B.B., AkunonepHoe obmiectBo «M3natensctBo «lIpocBemenne»

» Xumus. Broguslii kypce, 7 xknacc/ ['abpuensa O.C., OctpoymoB W.I'., Axnebunun A.K., AkunonepHoe

obmiectBo «M3natenscTBo «IIpocBemieHues

Tabémuubr: [leproanueckas crucrema xuMudeckux 3nemMenToB /. M. MenneneeBa, Tabnuma
PacTBOPUMOCTH, AIEKTPOXUMHUUECKUHN P HAIPSHKEHUS METAJUIOB

METOJUYECKUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-06a30Bblii-ypoBeHb.-Peann3arus-TpeOoBaHumii-

O OC-ocHOBHOTO-0011I€ET0-00pa3zoBanms.-MeToandeckoe-mocobue-mst-yanrens. pdf

MU ®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPChI CETH UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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