[Tpunoxenue k OOIT OO0

YTBEPXXJIEHO
MIPUKA30M JUPEKTOPA
MBOY «COII Ne 12»

Ne 477/0]1 ot 30.08.2024

PABOYASA ITPOTPAMMA

y4yeOHoro npeameta (kypca) «XHMUS»

u1st ooydaromuxcs 8-9 kjaccoB

ypOBEHBb 00pa30BaHsI OCHOBHOE 0011iee 00pa3oBaHUE

CocraBureJsb (-H):

Epémenko E. .

r. Yconwse — Cubupckoe
2024 rox



IHHOACHUTEJIBHASA 3ATIIMCKA

[IporpamMma 1Mo XuUMHM Ha YPOBHE OCHOBHOTO O0O0IIero oOpa3oBaHUS COCTaBICHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npencrasieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (QelnepanbHON pabouell mporpaMMel
BOCIIUTAHUS M C Y4ETOM KOHIENIHUU MPENoJaBaHus Y4eOHOro mpeamera «XHMHUsS» B 00pa3oBaTebHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuHM Ma€T NpPEACTaBICHUE O IEJAX, OOIIel cTpareruu oOydeHHs, BOCIHTAHUS U
pa3BUTHUs OOYyYaIOLIUXCS CPEACTBAMU YYEOHOIrO IpEAMETa, YCTaHABJIMBAET 00A3aTEbHOE IPEIMETHOE
coJiep)KaHue, MPeSyCMaTpUBAET paclpe/elieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHHUE IO paszjeinaM U
TéeMaM I[porpaMMbl [0 XHWMHH, OTNPEIENseT KOJUYECTBEHHbIE M Kay€CTBEHHbBIE XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh H3YUYEHUS XUMHUU C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH OOydaroluxcs,
OTpe/ieNiieT BO3MOXKHOCTU MpeAMEeTa JJs peanu3aluu TpeOOBaHMM K pe3ylbTaraM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yinpraTaM OOyuYeHHsT XMMHUHM Ha YpPOBHE IeJell H3ydeHHs IpeaMeTa UM OCHOBHBIX BHUJOB Y4eOHO-
MI03HABATEIbHOMN AEATEILHOCTH 00y4YaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHHUS.

3HaHME XWMHH CIYKUT OCHOBOM i (OPMHUPOBAaHUS MHMPOBO33PEHUS OOYydaroUlerocs, €ero
MpPE/ICTaBJICHU O MaTepHaJbHOM €IUHCTBE MHUpPA, BAXHYIO pOJb WrpaloT (opMHpyeMble XHUMHEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALICHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, THIIEBOU M
9KOJIOTMYECKO 06e30MacHOCTH, IPOOIEM 3IPABOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliil BO3MOKHOCTEN JUIsl caMOpa3BUTHUSL U (POPMUPOBAHUS KYJIbTYpPbI IMUYHOCTH,
e€ obmiel u GYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B YOpMHUpPOBAHNE MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEHN 00ydarouxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JesITeNbHOCTH, OKCIEPUMEHTAIbHBIX U  HCCIENOBATENbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAy4HOTO MBIILJIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJISAa Ha
€IMHCTBO MPHUPO/IbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOyYarOIINXCS,

crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MpHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHue 00y4aroMINXCsl.

JlanHble HampaBjieHHs B OOyueHUH XUMHUU OOECIeyuBaroTCA creruukoil coaepkaHus y4eOHOro
npeaMeTa, KOTOPBIM SIBISICTCS MeNaroruvyecku aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XHMHH Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHUE
00y4aIOUUMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATHH XMMHU, OCHOB HEOPraHUYECKON XMMHH U HEKOTOPBIX
OT/EJbHBIX 3HAYMMbIX OHATHI OPraHM4YECKON XUMHUH.

CrtpykTypa coJiep>KaHus IPOrpaMMbI 0 XUMUU c(HOPMHpPOBaHA HA OCHOBE CHUCTEMHOIO MOJIX0/a K €€
n3yuyeHuro. CojlepkaHue CKIIAJIbIBACTCA W3 CHUCTEMbl NOHATHI O XMMHYECKOM 3JIEMEHTE M BEIIECTBE U
CUCTEMBbI MOHATUH 0 XUMHYeCKOW peakuuu. OO0e 3TU CUCTEMbI CTPYKTYPHO OpPraHH30BaHbI 10 MPUHITUITY
MOCJIEI0BATENILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— Y4YEHHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBS3U;

— MpeCTaBIEHUH 00 ANEKTPOIUTUYECKOH TUCCOLMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUA PacCMaTPUBAIOTCSA HA OCHOBE SMIIMPHUUYECKU IOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBINOJHSSA (QYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH NPAKTHUYECKOTO IPUMEHEHHS U TOJIy4EHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl MO XMMHU CHOCOOCTBYET (OPMHMPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTaBJIAIOLIEH HAYYHOW KapTHHBI MUPA B JIOTUKE €€ CHUCTEMHOM IPUPOJbl, LIEHHOCTHOTO OTHOILIEHUS K
Hay4yHOMY 3HaHHUIO U METOJaM IO03HaHus B Hayke. V3yueHne XUMUM IPOUCXOIUT C MPUBJICUYECHUEM 3HAHUM



U3 paHee U3yYCHHBIX YU4eOHbIX mpeaMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 xnacce» u «®duznka. 7
KJIaCcC».

[Ipu M3ydyeHNH XUMHH MPOUCXOIUT (POPMHUPOBAHHE 3HAHWN OCHOB XMMHUYECKOW HAyKH Kak 00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUSA, NMPAKTUYECKOW NEATEIBHOCTU YEJIOBEKAa U KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOM KyJbTYpHL. 3a7aya yueOHOTO MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUIM
— BaXHEHIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHH, NOCTYMHBIX 000O0IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B NPUOOLICHMM K HAydHbIM METOJaM IIO3HAHUSA IpU
M3yYEHHUH BEUIECTB M XUMUYECKUX PEaKIH, B (OPMUPOBAHUH W PAa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
NPUMEHEHHH B Y4eOHO-TIO3HABATEIBHON M y4eOHO-MCCIET0BATENLCKONW AEATEIHHOCTH, OCBOCHUH IPABHII
0€301MacHOTO OOpAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHMM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE IpuoOpesu
TaKHe LENH, KaK:

— (dopmMupoBaHHE HHTEIUICKTYAJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY TIPUHSATUIO pEIIEHUH, CHOCOOHOM ajganTupoBaTbcsi K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEeHHOCTh OOy4YEHHUsS] Ha CUCTEMaTHYECKOe MPUOOIIEHNE 00YJarOIUXCsl K CAaMOCTOSITEIbHOM
M03HABATEIbHON JESATEIbHOCTH, HAayYHbIM METOJaM TMO3HAHMsS, (POPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— o0OecriedueHne yCIOBUM, CIOCOOCTBYIONIUX MPHOOPETEHUIO O0YUYAIOIIUMHUCS OTIBITa Pa3HOOOpa3HOM
NEeSITEeIbHOCTH, TO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLMH), MMEIOIINX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3JIMYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOmel (yHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIE
YMEHHUI OOBSACHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIEr0 MHpA, UCTOJb3Ysl 3HAHUS U OIBIT, MOJyYE€HHBIE
IpU W3YYEHUU XUMUHU, MPUMEHATh HUX NpPH pEUIeHUH MpoOJiieM B TMOBCEIHEBHOW JKU3HM U TPYIOBOMU
NeATeNbHOCTH;

— (QopmupoBaHue y oOy4aromMXcsd T'yMaHHUCTUYECKUX OTHOIIEHUH, IOHUMaHMUs LEHHOCTU
XMMUYECKUX 3HAHUU JUId BBIPAOOTKHM HSKOJIOTMYECKH LIEIeCO00pa3HOro NOBEAEHHA B OBITY M TPYNOBOM
JEATeIbHOCTH B LIEJIIX COXPAHEHMsI CBOETO 3/I0POBbsI U OKpPYXKArOIeH MPUPOJAHOMN Cpeibl;

— pa3BUTHE MOTUBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
yCBOEHHUSI OOIIEYENIOBEUECKMX IIEHHOCTEM, TOTOBHOCTM K OCO3HaHHOMY BbIOOpYy mnpoduis u
HaIpaBJICHHOCTHU JabHEHIIEro 00y4eHusl.

OO1u1ee yncI0 YacoB, OTBEAEHHBIX AJIs U3y4EHUsI XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHava/bLHBbIE XUMHYECKUE TOHATHUS

IIpenmer xumuu. Poip XuUMHMM B JKM3HM 4YelOBeKa. XUMMS B CHUCTeME HayK. Tena W BellecTBa.
dusnueckue CBOMCTBA BELIECTB. ArperarHoe cocrosiHue BemiecTB. IIoHsATHE 0 MeTonax MO3HaHHUS B XUMHH.
Yucrtele BemmecTBa U cMecu. CriocoObl pa3jienenus cMece.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE AIIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocTeie U cloXHbIE
BEIECTBA. ATOMHO-MOJIEKYJIIPDHOE YUEHHUE.

Xumnueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX HJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHass aToMHasg wmacca. OTHOCUTENbHAs MOJIEKYJIsipHas Mmacca. MaccoBasg 10Jis
XHUMHMUYECKOTO IEMEHTA B COCTUHEHUH.

KonnuectBo BemectBa. Moab. Mousipras Macca. B3auMmocBs3p  KoJMdecTBa, Macchl M 4HcCia
CTPYKTYPHBIX €IUHMII BemiecTBa. Pacyérel mo popMynamMm XMMHUECKUX COETMHEHUH.

DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUYECKas peakius U €€ NPU3HAKU. 3aKOH COXPAHEHUS MacChl
BellecTB. XHUMHUeckhe ypaBHeHMs. Kraccudukanuss XMMUYECKHX peakiuil (COeIMHEHMs, Pa3IOKEHHUs,
3aMeIIeHus, 0OMEHa).

Xumuueckuii IKCnepumenm:



3HaKOMCTBO C XMMHMYECKOW NOCYHOH, MpaBuiiaMu paboThl B jJabopaTopuu M mpuéMamMu OOpalieHus c
nabopaTopHbBIM 000PYIOBaHUWEM, HM3yYCHHE M ONUCaHWue (PU3MUECKUX CBONCTB 0Opa3l0OB HEOPraHUYECKUX
BEIIECTB, HaOMIOAeHHEe (PU3ndecKuX (TIaBJICHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJIGHCALIUsI BOJbI) U XMUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE
Mela ¢ KHCJIOTOW) SBJICHWIA, HAOMIOJACHHE W OINMCAHUE MPU3HAKOB TMPOTCKAHUS XUMHUYECKHX pPEaKIIHid
(paznoxeHue caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, paszyioKeHUE TUAPOKCUIA MEIU
(I mpu HarpeBaHuu, B3aUMOJICHCTBHE jKese3a ¢ pactBopoM comu meau (1), n3yueHue crocoOoB pas3jeicHus
CMECei: ¢ TOMOINBID MarHwra, (UIETPOBAHWE, BHITIAPHBAHHE, NUCTWLIAIUSA, XpoMmaTorpadus, MpoBeICHHE
OYMCTKHU TIOBAPEHHOW COJIM, HAOIIOJACHUE U OMHUCAHUE PE3YyIbTAaTOB MPOBEIACHUS OIbBITA, WIITIOCTPUPYIOIIETO
3aKOH COXPaHEHUSI MACChl, CO3/IaHHE MOJIEJIEH MOJIEKYI (IIapOCTEP>KHEBBIX).

Ba:kHeiiliue npeacTaBuTe Il HEOPraHU4eCKMX BelleCTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucimopon — anmeMeHT W mpoctoe BemectBo. HaxoxneHue
KHCIIOpOJia B TIpHpojie, QU3NYECKUE M XUMHUYECKHE CBOWCTBa (peakuuu ropenus). Oxcuabl. [IpumeHeHue
kucyiopoia. CriocoObl MOJIy4eHHST KUCTOpoa B JIA0OPATOPUH M MPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoaa B
npupojie. O30H — aJIOTponHAs MOAU(PUKALIHUS KUCIOPO/Ia.

TennoBoit 3pdekT XUuMHUECKOW peakini, TEPMOXMMHUYECKHE YpaBHEHHUsS, JK30- M JHJIOTEPMHUYECKHE
peakiuu. TomauBo: yrojgb W MeTaH. 3arpsi3HEHUE BO3/yXa, YCHJIEHHE MapHUKOBOro 3¢ddexra, paspyiieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BemecTBo. HaxoxzaeHue Bogopojga B mpupoie, (uznueckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oyueHus. KucioTe u comnm.

MousipHbiit 00BEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBOWCTBa BOoAbl. Boma kak pactBoputenb. PacTBopsl. HachlllleHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jisl BEIIECTBA B PacTBOpe. XUMHUYECKHE CBOWCTBA
Bosbl. OcHoBaHus. Ponp pacTBOpoB B mpupojae W B KM3HU YeloBeka. KpyroBopoT BOABI B MpHUPOJIE.
3arpsi3HeHHe TPUPOIHBIX BOA. OXpaHa M OYMCTKA IPUPOTHBIX BOJI.

Knaccudukanus neopranndeckux coenuuennit. Oxcunpl. Kiaccudukanus okcuoB: cosieoOpasyromme
(ocHOBHBIC, KHCIOTHBIE, aMm(oTepHbIE) W HecojeoOpaszyromue. Homenkmarypa okcumoB. dusnueckue u
XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyuenne okcuaoB.

OcnoBanns. Knaccudukanuss ocHOBaHMIA: MIETOYM W HEpPaCTBOpUMBIE OCHOBaHHsS. HomeHknaTypa
ocHOBaHMH. Du3nUecKkue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHre oCHOBaHMH.

Kucnotel. Knaccudpukanmst xkucnor. Homenkmarypa kucinor. PU3MYECKHE M XHMHUYECKHE CBOMCTBA
kucnot. Pan aktuBHoctu MmetauioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenkiarypa cosieil. dusznueckue u XuMuueckue cBoictra cotied. [lomyuenue conent.

I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMpe/eNIEHNE COIepKaHus KICIOpo/ia B BO3/1yXe, OJMydeHHe, COOMpaHue, paclio3HaBaHKe
U M3y4CHHE CBOICTB KHCIOpOJa, HAOIIOJCHHE B3aHUMOJCHCTBHUS BEUIECTB C KHCIOPOJOM U YCIIOBHUSA
BO3HMKHOBEHHUS U MpEKpalleHus ropeHus (Tmoxapa), 0O3HAaKOMJIEHHE ¢ oOpa3laMu OKCHJIOB U ONHCAaHUE UX
CBOICTB, MOJIydeHUE, COOMpaHNE, pacllo3HaBaHWE U M3yYEHHE CBOICTB BOJIOpoJa (TOpeHue), B3auMOACHCTBHE
Bojlopona ¢ okcugom meaw (ll) (Bo3MOXKHO HCMOJIb30BaHUE BHICOMATEPHAIIOB), HAOIOJCHHE OO0pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHHME OCOOCHHOCTEM pACTBOPEHMs BEIIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMpEAENEHHONW MAacCOBOM /0Jiel pacTBOPEHHOIO BEIIECTBA,
B3aMMO/ICHCTBUE BOJBI C METaJIaMH (HaTpUEM M KaiblFieM) (BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIeIOBaHUE OOpa3I0B HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHHE H3MEHEHHSI OKPaCKH
WHIUKATOPOB B PacTBOpax KHUCIOT U WIeNoYel, u3yueHue B3ammojeiictBust okcuaa meau (Il) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KACIOT C METAJJIaMU, PEaKlUMid HEeUTpaau3aluu, NOJydeHHE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JPYTMM W3 PacTBOpPA COJIM, PEHIEHHE SKCIEPUMEHTAJbHBIX 3aJady IO TeMe
«BaxHelmme Kiacchl HEOPraHMYECKUX COCTUHEHUI.

IMepuoauyeckuii 3axoH u Ilepuoguyeckas cucrema xumuuyeckux djiemeHroB . U. Menaeneesa.
Ctpoenue aToMoB. XuUMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[lepBBie MOMBITKH KIACCH(PUKAIUU XUMHUYECKUX AJIeMEHTOB. [IoHATHE O Tpynmax CXOAHBIX IJIEMEHTOB
(IIenoYyHbIe W IMIEIOYHO3EMENbHbIE METANUIbl, TalOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
amM(pOoTepHbIE OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumudeckux dmemeHToB /[, M. MeHnneneesa.
Kopotkonepuoanast u anuHHONEeproaHas ¢opmbl [lepuonndeckoil cucteMbl XUMUYeckux sneMeHtoB [I. U.



MenpneneeBa. Ilepuonsl u rpymnmnsl. @U3sndecKkuil CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOAA U T'PYIIIbI
2JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sizep. M3oTonbl. DnekTpoHbl. CTpO€HHE AIIEKTPOHHBIX 000JI04EK
aToMOB nepBbIX 20 xumunueckux 3nemeHToB Ilepuoguueckoit cucremsl Jl. Y. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA 0 €ro noJiokeHuro B [lepuonnueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTU H3MEHEHHs paguyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 10 IpynaM M Mepuoiam.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB JJIsl pa3BUTHUS
Hayku u npaktuku. J[. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumuueckasi cBs3b. KoBanmeHnTHas (ToJispHas W HEMOJISIPHAs)) CBS3b. DJEKTPOOTPUILIATEIHLHOCTH
XUMHMYECKUX 371€MEHTOB. VloHHas CBSI3b.

Crenenp oxucineHus. OKHCINUTENbHO-BOCCTAHOBUTENIbHbIE peakuuu. [lpouecchl OKHUCIIEHUS U
BoccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEWCTBHE THUIPOKCHIA LHMHKA C
pacTBopaMu KHUCJIOT M ULIEJOYEH, IPOBEJIECHUE OIbBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeH!sl, COETUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanusi MeXIpenIMETHBIX CBsi3ed NpU M3YyYEHUM XMMHHM B 8 KJacce OCYILECTBISETCS uepes3
UCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHITHUH, SBISIOUIUXCS CUCTEMHBIMM JUIS
OTJIENbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4dyHbIN (akT, Tunoresa, TeOpus, 3aKOH, aHAJIU3, CUHTES,
KJ1accu(pUKanus, IepuoAUYHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®uznka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOMbI, PaTUOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUN 3apsijl, BEIIECTBO, TENI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ra3, (pu3nveckue
BEJIMYMHBI, €IUHULIBI U3MEPEHMSI, KOCMOC, IUTaHETHI, 3BE31b1, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocgepa, rugpocdepa, MUHEpasbl, TOPHbIE NOPOJbI, MOJIE3HBIE MCKONAeMbl€, TOIUIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKkuus

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB . . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B W3MEHEHUHU CBOMCTB XMMHYECKHMX JJIEMEHTOB IIEPBBIX TPEX NEPHUOAOB, KW,
KaIplUsl W UX COCAVHEHHMH B COOTBETCTBHM C IIOJIO)KCHHEM DJJeMEHTOB B Ilepuoauueckoil cucreme H
CTPOEHHEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHMYECKOM CBS3U. THIIBI KPHUCTAUIMYECKMX PEHIETOK, 3aBHCHMOCTH
CBOMCTB BEILECTBA OT TUIA KPUCTAJUNINYECKON PEIIETKN U BUAA XMMUYECKOU CBSI3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BeElIeCTB. XHMMHUYECKME CBOICTBAa BEIECTB,
OTHOCSIIMXCS K Pa3jM4YHBIM KJIaccaM HEOPraHWYECKUX COCIVUHEHMH, T€HETHYECKas CBS3b HEOPraHUYECKUX
BELIECTB.

Knaccugukanus XuMu4ecKux peakiuii o pa3ainyHbIM IpU3HaKaM (110 YUCIIy U COCTAaBY YYacTBYIOLIUX B
pEaKIMU BEILECTB, M0 TEIUIOBOMY 3((eKTy, IO U3MEHEHUIO CTENIeHEeH OKUCIICHUS] XMMUYECKUX 3JIEMEHTOB, IO
oOpaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). OK30- U SHAOTEPMHUYECKHE pPEAKLUH, TEPMOXHUMHUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. IloHsTHe 00 0OpaTUMBIX M HEOOPATHMMBIX XMMHMYECKHX
peakuusx. [IoHATHE 0 TOMOTEHHBIX U reTeporeHHbIX peakuusax. Ilonarue o karanuze. [lonsTHEe 0 XUMHUYECKOM
paBHOBecHHM. DaKTOpbI, BIUAOIINE HA CKOPOCTh XHMHMUYECKOM PpEaKUMM U IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, HIEKTPOHHBIN OajJaHC OKUCIUTEIEHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiIeHUE YpaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMM € MCIOJIb30BAaHHMEM METOJA
ANIEKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTUYECKON AMCCOLMALMU. OJIEKTPOIUTHI M HEIJIEKTPOJUTHL. KaTHOHBL, aHUOHBI.
MexaHnu3M JAuCcCOLMAalMM BELECTB € PA3NIMYHBIMA BHJAMH XMMHMUYECKOH CBs3U. CTENneHb UCCOLMALNU.
CunbHble U crabble 3IeKTPOIIUTHI.



Peakiun moHHOrO OOMeHa. YCIIOBUS NPOTEKAHUS PEaKUUii MOHHOTO OOMEHA, TMOJIHBIE U COKpAIIEHHBIC
WOHHBIC ypaBHEHHs peakuuid. CBOWCTBAa KHUCIOT, OCHOBAHMH M COJEH B CBETe MpEACTaBICHUH 00
AJIEKTPOJINTUYECKON qucconuanuu. KauecTBeHHble peakiuy Ha HOHbL. [IoHsATHE O THApOIN3e Comeil.

Xumuueckuii IKCnepumenm:

O03HAaKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEUIECTB — METAJUIOB U
HeMeTauioB (rpaduTa u anrMasa), CI0KHBIX BEIIECTB (XJIOPUAa HATPUS ), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH
XHMUYECKON peaKkMy OT BO3JACHCTBUS pa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB
BEIIECTB, MPOLIEcca TUCCOLMALUU KUCIOT, I1eJ0uell U cojiell (BO3MOXKHO HCII0JIb30BAHUE BUAECO MAaTEpPHAJIOB),
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKU IMPOTEKAHUS peakuuil MOHHOro oOMeHa (oOpa3oBaHMe
ocajika, BBIJCIICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB, WILTFOCTPHPYIOUINX TPUMEPHl OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (TOpeHne, peakuK pa3aoKeHus, COEJUHEHMs), PACIIO3HaBaHNE HEOPTaHUYECKUX
BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIMii HAa HOHBI, pEIIeHIE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl 4 X coeTUHEHUS

OO011as xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHMUSL.
CrpoeHue 1 pu3nyeckue cBOMCTBa MPOCTHIX BEIIECTB — rajJOreHoB. XMMHUECKHE CBOMCTBA Ha MIPUMeEpE XJIopa
(B3auMoAelicTBHE C METaJUIaMM, HEMEeTalaMu, IienodyaMu). XiopoBojaopoa. CosisiHas KUCIOTa, XMMHYECKHE
CBOMCTBA, NOJIyYCHHE, IPUMEHEHHE. JIeHCTBHE XJI0pa U XJIOPOBOJIOPOJAa HAa OPraHU3M 4YesloBeKa. BaxkHelmme
XJIOPU/IBI M UX HAXOXKICHUE B IIPUPOJIE.

O6mass xapakrepuctuka s1aeMeHTOB VIA-rpynmbl. OCOOGHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (U3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOpPOJa U  CEephl.
AnnoTtponHsle MOIU(UKALKUK KUCIOpPOJa M cepbl. XUMHUYECKHEe CBoMcTBa cepbl. CepoBOIOPO, CTPOEHHE,
du3nveckne W XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABHTENH KHUCIOTHBIX OKCHIOB. CepHas
KHUCII0Ta, (pr3MUecKue U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kilacca KUCIOT U Cieu(UYEcKue).
XUMUYECKHE peakluy, JieXalue B OCHOBE IPOMBIIIJIEHHOTO CHOco0a MOJNydeHHs] CEPHOW KHCIOTHI.
[Ipumenenue cepHoit KucnoThl. COMM CEPHOM KUCIOTHI, KaueCTBEHHAs peakuus Ha cynb(ar-uoH. Haxoxnenue
ceppl M €€ COeIUHEHUH B MpupoAe. XUMHUUECKOE 3arpsi3HEHUE OKpYXKarolled cpelbl COECAMHEHHSIMH Cephbl
(KMCTIOTHBIC JIOK]IH, 3arPSI3HEHNE BO3/IyXa U BOJIOEMOB), CTIOCOOBI €ro MpeA0TBpaICHUSI.

OO6mrast xapakrtepucthka 3jeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
CTENEHU OKUCIIEHUA. A30T, paclpocTpaHEeHHe B Npupoje, Gpu3ndeckue U XuMHueckue cBoiictsa. Kpyrosopor
a3oTa B NpHUpoje. AMMHAK, €ro (U3MYECKHe U XUMHUYECKUE CBOMCTBA, NoJydyeHHe U mnpumeHeHue. Conn
aMMOHUS, UX (U3MUECKUE U XMMHUUYECKHE CBOICTBA, MpuMeHeHHne. KauecTBeHHas peakuys Ha MOHbl AMMOHMSL.
A30THas Kuciota, €€ noyiydeHue, (pusnueckre U XMMHUYECKHE CBOHCTBA (00LIMe Kak IpeAcTaBUTENs Kiacca
KACIOT W crneuududeckue). lcnonp3oBaHWe HHUTPATOB W COJEM aMMOHMA B KauyecTBE MHUHEPAIbHBIX
ynoOpeHnil. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIoLIEH Cpelpl COEIMHEHHUSMH a30Ta (KHCIOTHbBIE MOXKIH,
3arpsi3HEHUE BO3/yXa, MOYBBI M BOJ0EMOB). Dochop, amtoTpomnHbie Moaudukauu Gocdopa, Guznyeckue u
xumudeckue cBoictBa. Oxcupa docdopa (V) u dochoprHas kuciora, GU3NIECKUEC U XUMHUYECKHUE CBOWCTBA,
nosrydeHue. Mcnosp3oBanue pocdaroB B KauecTBE MUHEPAIBHBIX Y10OPEHUH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHU OKHCICHHA. YTIIEpoJ, alIOTPOIHbIe MOJUGHUKAIMM, PaclpoCTpaHEeHHE B IpUpoje, (pu3nyYecKue U
XUMH4eckue cBoiictBa. AncopOuus. Kpyrosopot yriaeposaa B npupoje. OKcuapl yriepoja, ux (Gpusnueckue u
XMMUYECKHE CBOMCTBA, JEHCTBME Ha JKUBbIE OPraHU3Mbl, IOJIY4Y€HHE M IPUMEHEHHE. DKOJIOIMYecKHe
npo0isemsl, cBA3aHHble ¢ okcuaoM yriepoaa (1V), runoresa rino6anbHOro NOTEMISHUs KIMMAaTa, MApHUKOBBIN
3pdexT. YronbHas KUCIOTa U €€ coliu, X (pu3nyecKkre U XUMUYECKHE CBOWMCTBA, MOJyYEeHUE U IPUMEHEHUE.
KayecTtBeHHast peakuus Ha KapOoHaT-uMOHBL —Vcronb3oBaHuMe KapOOHAaToB B ObITy, MeEAMLUHE,
MPOMBIIIJIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUsSX yriepoja (MeTaH, 3TaH,
STUJIEH, AlleTUJIEH, 3TAHOJ, TJIUIEpPUH, YKCYCHas KucioTa). [IpupoaHble UCTOUHUKU YIiIEBOJOPOJIOB (yroJb,
IPUPOJHBIN ra3, HeQTh), IPOIYKTHI UX NepepaboTku (OEH3MH), UX pOJib B OBITY M MPOMBIIITIEHHOCTH. [ToHsTHE
0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, Oeikax, YrjiaeBoJaX — M HMX pOJIM B JKM3HHM 4YeJOBEKa.
MarepuanabHO€ €IMHCTBO OPraHMUYECKUX U HEOPraHWYECKUX COeTMHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XMMHUYECKHE CBOMCTBA, MoJydeHue U npumeHenne. CoelMHeHHsI KpeMHUs
B mpupone. OOmme mnpencraBieHus o0 okcuae kpemHus (IV) m kpemuueBoit kucnore. CHIMKAThl, HUX
UCMOJb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaxkHelIne cTpouTelbHbIE MaTepualibl: KepaMUKa, CTEKIIO,
LIEeMeHT, OeToH, xene300eToH. IlpobieMbl 0e30macHOrO MCIMOJIb30BAaHHUS CTPOUTENBHBIX MaTepHalioB B
MOBCEJTHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:



M3y4eHrue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHON KUCIIOTHI, TPOBEACHUE KaYECTBEHHBIX
peakuil Ha XJOPUI-HOHBI U HAONIOJICHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpaXKaroue (Gpu3ndeckue u
XUMHUYECKUE CBOMCTBAa TaJOr€HOB W HX COCAUHEHHH (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3aMu XJIOPUIOB (TaJOreHHUIOB), O3HAKOMIICHUE ¢ 00pa3liaMu Cephl U €€ COeAMHEHUSIMU
(BO3MOKHO WCIIOJIB30BAaHKUE BHUICOMATEPUAIIOB), HAOIIOICHHE Tpoliecca OOyriIuBaHuUs caxapa IoJ| AeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI, HM3y4YeHHE XHMHUYECKHUX CBOMCTB pa30aBIEHHON CEPHOW KHUCIOTHI,
MIPOBEJICHUE KAYECTBEHHON PEaKIuu Ha Cylb(haT-uoH U HAOIIOICHNE MMPU3HAKA e€ TPOTEKaHUs, 03HAKOMIICHUE
¢ (usnyeckuMu CBOWCTBaMH a3oTa, ¢Gochopa ©u uX coemuHEHHH (BO3MOXKHO  HCIOJIB30BAHUE
BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX M GOCchOPHBIX yIOOpeHUH, oTydeHne, coOupanue, paclio3HaBaHUE U
W3YyYCHHE CBOWCTB aMMHUaKa, IPOBEJCHIE KaYeCTBEHHBIX PEAKIIMI Ha HOH aMMOHHMS B (pochaT-HoH U U3ydeHHE
MIPU3HAKOB HMX MPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ MEAbIO (BO3MOKHO
WCIOJIb30BAHNE BHUICOMATEPHATIOB), HW3YUEHUE MOJICICH KpPUCTALIMYCCKHX pemeETOK anMasa, Trpadwura,
dymiepeHa, 03HAKOMJICHHE C IPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIIEM U
YCTPOWCTBOM TPOTHUBOTA3a, MOJIydeHHE, COOMpaHne, paclio3HaBaHUE U M3YUYECHHE CBOWCTB YIJIEKHCIIOTO rasa,
MPOBEJCHUE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT M CHUJIMKAT-UOHBI U M3YUYE€HHE MPU3HAKOB MX MPOTEKAHMUSI,
03HAKOMJICHHE C MPOAYKIHMEH CHIMKATHON MPOMBIIIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe
«Baxneinmue HeMeTauIbl U UX COCAUHEHHS.

MeTa/uibl M UX COEIMHEHUS

OO0miast xapakTepUCTUKA XUMHUYECKHUX DJJIEMEHTOB — METAJUJIOB HAa OCHOBAaHWU HUX TMIOJIOKEHHUS B
[Tepuonnueckot cucreme xumuueckux d3nemeHToB [l M. MengeneeBa m crpoeHus artoMoB. CTpoeHHe
MeTauioB. MeTtayuindeckasi CBS3b W METAJUIMUECKass KPHUCTAITMYECKAas PEmIETKa. DJIECKTPOXUMHYECKHN Pl
HanpspkeHud MertaioB. dusnueckue M XUMUYECKHE CBOMCTBa MeTauioB. OOmiue crnocoObl MOTydyeHUus
MeTaiioB. [IoHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT KOoppo3uu. CruiaBbl (CTaib,
YYyI'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTamibl: ToJIokKeHWE B Ilepuomumyeckoil cucremMe XUMHUYECKHUX »dieMeHTtoB J[. H.
MenpeneeBa, CTpo€HHE HX aTOMOB, HaxoxJaAeHUWE B mpupoje. Pusznyeckue W XUMHUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATpHs U Kanus. [IpuMeHeHne menoyHbIX MEeTaIoB U UX
COECIUHEHU.

[Ileno4yHO3eMeENbHBIE METAIIIIBI MATHUI U KaJIBLIMI: T0JIOKeHUE B [leproanyeckoit cucreMe XuMHYECKUX
anementoB JI. 1. MenpeneeBa, cTpoeHHEe UX aTOMOB, HAaXOXAEHUE B mpupoae. OPU3NYECKUe U XUMUUYECKUE
CBOMCTBAa MarHusl M Kaiblus. Baxuenmme coequHeHUsT Kaablus (OKCUI, TUAPOKCHI, colin). JKECTKOCTh BOJIBI
1 CIOCOOBI €€ YCTpaHCHHUS.

Amomunuil: nonoxxkenue B Ilepuomnueckoit cucreme xumudeckux siaeMeHtoB JI. WM. Menneneena,
CTpOEHHE aToMa, HaxoXJAeHue B mpupojae. OPu3nueckrue U XMMHUYECKHE CBONCTBA alOMUHUA. AMGOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Keneszo: nonoxenne B [leprnoanueckoit cucreme xumuueckux snemeHToB J1. M. MenaeneeBa, cTpoeHue
aToma, HaxoXKJieHue B npupoje. dusznyeckue 1 XUMHUYECKUE CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBI U COJIU
xenes3a (1) uxenesa (111), ux cocraB, CBOMCTBA U MOJTy4EHUE.

Xumuueckuii Ikcnepumenm:

03HaKOMJIEHHE C 00pa3llaMHi METaJJIOB U CIIAaBOB, UX (PU3UYECKUMU CBOMCTBAMH, U3YUEHUE PE3YyIbTATOB
KOPpPO3UU METaNIOB (BO3MOKHO HCIOJIb30BAaHUE BUIICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA
KaJbIUsl U HATPUS C BOJOW (BO3MOKHO HCIOJB30BAHUE BUICOMATEPUAIIOB), UCCIEIOBAHHE CBOWUCTB HKECTKOM
BOJIbI, MIpollecca TOPEHHs Kelle3a B KHUCIOopoJie (BO3MOXKHO HCHOJB30BaHUE BUICOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEaKlMi Ha WOHBI: MarHus, KajbIUs, allOMUHUs, IHuHKa, xene3a (Il) u xenesa
(1), memu (1), HabmromeHWe W OMHCAHHE MPOIECCOB OKPAIIMBAHHUS IUIAMEHM HOHAMU HATPHs, Kalus U
KampIusi (BO3MOYKHO HKCIIOJIb30BaHUE BHUAEOMATEPUANIOB), UCCleNOoBaHHE aM(OTEPHBIX CBONCTB THUIPOKCHUIA
AIIOMUHHUS U TUAPOKCHAA LIMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 Mo TeMe «BakHellne MeTauibl U ux
COCTMHEHUS.

XuMHS M OKPY:KAIOLIAs cpeaa

BemectBa 1 Marepuansl B NMOBCEIHEBHOW XU3HM 4YelloBeKa. be3omacHoe HMCIOJb30BaHWE BEUIECTB M
XUMHYECKUX peakiuil B ObITy. [lepBasi mOMOIIL MPH XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKalolIel cpeabl (MpelenbHas AONMyCTHMAash KOHLEHTpAlUs BEIIECTB,
nanee — [1/1K). Pons XxuMuu B perieHUN SKOJOTHIYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CTJIaBbI METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmnuoie céazu



Peanuzanusi MeXNnpeAMETHBIX CBsI3eH IMpU HM3YYCHHH XHUMHHM B 9 Kjacce OCYIIECTBISETCS dYepe3
MCTOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK M MOHATHH, SBJISIOUIUXCS CUCTEMHBIMU IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmre ecTecTBEHHO-HAYYHbIE TMOHATHS: HAy4HBIM (pakT, rumoresa, 3aKOH, TEOpPUs, AHAIM3, CHHTE3,
KJaccu(uKaIus, mepruoauIHOCTh, HAOIOCHNE, SKCTIEPUMEHT, MOACTHPOBAHNE, U3MEPEHHE, MO/JIEIIb, SIBICHUE,
MapHUKOBBIN 3(p(PeKT, TEXHOTOTHSI, MaTepPHAIIBL.

@dwusmnka: Martepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIUJA, H30TONbBI, PaJUOAKTUBHOCTD,
MOJIEKYJa, DJEKTPUUYECKUN 3apsii, MPOBOJHHKH, IMOJYIPOBOIHUKH, TUIEKTPUKH, (POTORIEMEHT, BEIIECTBO,
Teno, 00BbEM, arperatHoe COCTOSTHHE BEIIECTBA, I'a3, PacTBOP, PAaCTBOPUMOCTh, KPUCTAJUITMUYECKAsl PEHIETKa,
CIUIaBbl, (PU3MYECKHE BEIWYHMHBI, CIUHHIBI H3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Connue.

Buosnorus: ¢porocunTes, ApIXaHue, Onocdepa, SIKOCUCTEMA, MUHEPATIBHBIC YI0OPEHHS, MUKPOIIIEMEHTHI,
MaKpOAJIEMEHTHI, TUTaTEIbHbIC BENIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPANIBI, TOPHBIE TOPOBI, MOJIE3HBIE MCKOTAEMBbIE, TOTUIMBO,
BOJIHBIE PECYPCHI.

INNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOTI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEr0 0Opa3oBaHUsI TOCTHTAIOTCS B
X0ae O6y‘-IeHI/I$I XUMHUHU B C€IUHCTBEC yqe6H0171 U BOCIHHTATEILHOMI JCATCIIBHOCTH B COOTBETCTBHUU C
TPpaaAUIIUOHHBIMHU pOCCI/IfICKPIMH CONMOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU, IPUHATBIMU
B O6HIGCTBG IMpaBHJIaMH U HOpMaMU TMMOBCACHHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HaHHA, CaMOPAa3BUTHUA
Y COIMATN3AINA 00YJIarOIITUXCS.

JIMyHOoCTHEBIE PE3YIbTAThl OTpaXXarOT TOTOBHOCTH O6yanOHII/IXCSI PYKOBOACTBOBATHCA cucTeMoit
IIO3UTUBHBIX LIECHHOCTHBIX OPHeHTaHI/Iﬁ " paCIUPCHHUEC OIIbITa ACATCIBHOCTH Ha eé OCHOBE, B TOM 4YHUCJIC B
4acTu:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY M HAyYHOMY HACJIEIUIO,
MOHUMAaHMs 3HAYEHUS XMMUYECKOM HayKH B JKM3HM COBPEMEHHOTO OOIeCTBa, CIOCOOHOCTHU BIA/ETh
JOCTOBEpHON MHGOPMAIMEH O TIEPEIOBBIX JOCTIKCHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MPEJICTaBJICHHUS] O COIMAIBHBIX HOPMaxX M MpaBUIaX MEXKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, y4eOHOUCCIIEI0BATENILCKON, TBOPUYECKON U
JIPYrux BUAaX AESTEIbHOCTH, TOTOBHOCTU K pa3HOOOPa3HON COBMECTHOW NIESTEIBHOCTH MPHU BHIMOTHEHUH
y4eOHBIX, IO3HABATEIbHBIX 3a]a4, BbBIIOJHEHHH XUMUYECKHUX OKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOU JesITeNbHOCTH,
TOTOBHOCTU OIICHMBATh CBOE TMOBENCHHE M TOCTYINKH CBOMX TOBapHIEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U COCTABISIOLIUME OCHOBY JJIsi MOHUMAHHS CYIIHOCTH HAay4HOU
KapTUHBl MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aUMOCBA3SIX
YeJI0BeKa ¢ IPUPOAHON CPEAO, O pOJIM XUMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABIIEHHbIE HAa TOJYYEHHE HOBBIX 3HAHHUI MO XUMHUHU, HEOOXOJIUMBIE
uis  0o0bscHEHUsT HaOIIOZaeMbIX TPOLIECCOB W SBICHWM, TO3HABaTEeNbHOM, WH(MOPMAIMOHHON W
YUTATEIbCKOM KyIbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JUTEPATYPOU, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TIO3HAHHIO, JI0OO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOH W UCCIEAOBATEIbCKON JEATEeIhbHOCTH, K OCO3HAHHOMY BBIOOpPY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TajbHEHIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBIM 00pa3 >KW3HMU, OCO3HAHWE IMOCIEJACTBHA M HEMPHUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS



QJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOIOJCHHSI TIPaBUI 0€30MaCHOCTH TP 0OpaIIeHUun C
XUMHYECKUMHU BEIECTBAMU B OBITY M pealbHOMN KHU3HHU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3Yy4eHHUI0 Tpodeccuil U Tpyda pa3IMyHOro poja, YBAXKCHHE K TPYIAy U
pe3yibTaTaM TPYIOBOH ACSATENBHOCTH, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHHUsI MPEIMETHBIX 3HAHUU IO
XMUMHH, OCO3HAHHBIA BHIOOP WHIUBUAYAIBHOW TPACKTOPUHM TIPOJOJDKEHUST 0O0pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN, YCIIEITHOMN
podecCHOHAIEHON JCSITETFHOCTH W Pa3BUTHS HEOOXOIMMBIX yYMEHHUH, TOTOBHOCTH aJalNTHPOBATHCS B
npodeccuoHaAIBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPOJC KAaK MCTOUHMKY KU3HHU Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3J0pOBOTO M 0€30MacHOro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M TICHXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTU COOJIOICHUS
MpaBuUJ1 0€30TIaCHOTO TIOBEACHUS NP paboTe C BEIIECTBAMU, a TAKXKE B CUTYAIHX, YTPOKAIOITUX 370POBbIO
¥ KU3HHU JIIOJIEH;

CIOCOOHOCTH TPUMEHSATHh 3HAHHS, TOJIydaeMble MPU HW3YYCHUM XUMHH, JUIsl PEIICHHUS 3ajad,
CBA3AHHBIX C OKpPYXKarolled NPUPOJHOW CpEeNoOW, I IOBBIIICHUS YPOBHS JKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTel MX PEIIeHHs MOCPEACTBOM METOJIOB
XUMUH, OKOJOTMYECKOTO  MBINIJICHUSI, YMEHHUS PYKOBOJCTBOBAaTHCA WM B  TIO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanmpeaMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBbIC 11 (GOPMUPOBAHHSI MUPOBO33PECHHUS
oOIIeHayYHble TIOHSTHS (3aKOH, TEOpPHUs, NMPHHIMI, THMOTe3a, (PAaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U
JPYToe€.), KOTOPbIE MCTOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpEAMETaxX M MO3BOJISIOT HAa OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OPMUPOBATH MPEACTABICHUE O MEIOCTHOW HAyYHOW KapTHUHE MHpa, U
yYHHUBEpcaJbHble Yy4eOHblE NeHCTBUS (TIO3HABaTEeIbHbIE, KOMMYHUKATUBHBIC, PETYIATHUBHbBIE), KOTOPHIC
obecneunBatoT (popMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHUS UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS [IPU OCBOCHUHU 3HAHMI: pACKpPhIBATh CMBICI
XMUMHYECKUX TMOHATUH (BBIACNATh UX XapaKTEpHbIE MPHU3HAKH, YCTaHABIMBATh B3aHMOCBSA3b C JPYTUMU
MOHATHUSIMH ), UCHIOJIB30BATh MOHSTUSA [T OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS
U KpUTEpUU M KiIacCU(DUKAIUU XUMHUYECKUX BEIIECTB M XHUMHUYECKUX pEaklui, YCTaHABJIMBATh
MIPUYMUHHO-CIIEACTBEHHbIE CBA3M MEXAy OOBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTUYECKUE PaCCYkKIEHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, IO aHAJIOTHH), JeJIaTh BHIBOJbI U 3aKIIOUCHHUS,

yMEHHE TPUMEHATh B TpOIEcce TMO3HaHWUS TMOHATUS (IpeaIMEeTHble U  MeTallpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yeMbIEe B XUMHH, MPE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIEC B
XMUMHH MOJICNIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJ dJIEMEHTA), XUMH4Yeckas (opmyna u
ypaBHEHHE XUMHUYECKOW pEaKIMH — MPH PEUICHHH Yy4eOHO-TO3HABATENbHBIX 3aJay, C Y4YETOM DITUX
MOJENBHBIX MPEACTABICHHUI BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUA H3y4aeMbIX 0OBEKTOB
— XUMHYECKHX BEIIECTB M XHMHUYECKUX PEaKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3H U MPOTHUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABJICHUSX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE HCIIOJb30BaTh IMOCTaBICHHBIE BONPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

NpuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OpraHu3alldd M TPOBEIACHHUIO  YUYEHUYECKUX
SKCIEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJJ0M IMPOIlecca, CAMOCTOSITENBHO MPOrHO3UPOBATh €r0 Pe3yNbTarT,
dbopmynupoBaTh 0000IIEHUS U BBIBOJBI 10 pe3ylbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTUéT 0 poJeNaHHOMi paboTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMpATh, aHATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (Gopm
MIPEJICTaBJICHHSI, TIONy4aeMyl U3 pPa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa XUMHUYECKOTO



CoJiepKaHus, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHEeTa), KpUTHUYECKH OLIEHWBATh NMPOTUBOPEUYMBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPUMEHSITh pPA3IMYHBIE METOJBI M 3alpoChl MpPH IMOUCKE W oTOOpe HuHpOpMAIMH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHHWS Y4YEOHBIX ¥ TIO3HABATENBHBIX 33134
OTpeNeNIEHHOT0  TUMNA, MNPHOOpEeTeHHWe OmbITa B  O00JACTH  UCHOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPOl aKTUBHOTO UCIIOIH30BAHUS PA3IIMYHBIX TIOMCKOBBIX
CHCTEM, CaMOCTOSITENIbHO  BBIOMpPATh ONTHMAIBHYIO (QOpPMY TpEACTaBICHUS HHPOPMALUH |
WUTIOCTPUPOBATH PEIIaeMbIC 3314l HECIIOKHBIMH CXeMaMHU, JHarpaMMaMu, IpyruMu GopmMamu rpaguku u
AX KOMOMHAILIUAMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBAThH B IpoIlecce YUeOHOM M MCCIIETOBATENBCKON AEATEIbHOCTH
MHPOpPMAIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SiCTBAa W TPAaHCIOPTa HA COCTOSHHE
OKpYKaroLEel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE TelCTBHUSL:

YMEHHMS 33/1aBaTh BOIPOCH! (B XOJ€ Auaiora u (Win) AUCKYCCHH) MO CYILECTBY 00CYyKIaeMOil TEMBI,
(bopMyITHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKESHHON 3a/1auu;

YMEHHUSI TPEJCTABIATh TIOJYYEeHHBIE pPE3YyJIbTaThl MO3HABATENBHOW NEATENTPHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNaTh IPE3ECHTANNIO PEe3yJIbTaTOB BBIMOJHEHUS XWMHUYECKOTO SKCIIEpUMEHTA
(J1abopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABaTENBHOH W
WCCIIEIOBATENILCKOM NIEATEFHOCTH TPU PENICHWH BO3HUKAIOMIMX TPoOJeM Ha OCHOBE y4éra OOmIMX
WHTEPECOB U COTIIACOBAHUS MO3UIHI (0OCYKICHUS, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPANHAIIHS
COBMECTHBIX JCWCTBUH, OTIpE/IeTICHNE KPUTEPHUEB 110 OLIEHKE Ka4eCTBa BBITIOJTHEHHOW PaOOTHI U IpyTHE).

PerynsiTuBHbIe yHUBEpPCAIbHbIC YUeOHbIE AeHiCTBUA:

YMEHHE CaMOCTOSITETIbHO ONPEACTATh e JESTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTENBHOCTb, BBIOMpaTh Hauboisee
3¢ dexTuBHBIC COCOOBI pEelIeHUs] Y4eOHBIX M TIO3HABATEIBHBIX 3a7ad, CAMOCTOSITEIBHO COCTaBIISATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIA aIrOPUTM JEHCTBUN MPHU BBINOJHEHUU 33laHUN C YYETOM TOJTYYEHUS
HOBBIX 3HaHMI 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBaX M PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW II€JIM, YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, INpeisiaraéMble B
YCJIIOBUHM 3aJIaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3y/lbTaTOB [0 OCBOCHHUIO 00S3aTENILHOTO COJIEp>KaHUs, YCTAaHOBJIEHHOTO
TaHHOU (enepanbHOIl pabouelt MporpaMMoii, BBIIENAIOT: OCBOCHHBIE OOYYArOIIMMKCS HAy4HbIE 3HAHUA,
YMEHHS U CIOCOOBI NeHCTBUH, crienuduueckue Uisi IpeaMeTHON obnactu «XuMHUs», BUJIBI 1EATEIbHOCTH
[0 TOJYYEHUI0 HOBOTO 3HAHUS, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 W NMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuyeHus B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb
c(hOpMUPOBAHHOCTH Yy OOYUAIOITNXCS YMEHHUIA:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHSATHI: aTOM, MOJIEKYyJla, XUMUYECKHI AJIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAs), BaJCHTHOCTD,
OTHOCHUTEIIbHAsI aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIPHAsl Macca,
MaccoBasi JI0JiI XMMHYECKOTO 3J€MEHTa B COCAMHEHHM, MOJSPHBIH OO0BbEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, SJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peakKius,
KIacCU(pUKaIUs peakifil: peakinu COEAMHEHHUS, PEAKIMH Pa3JI0KEHHUs, PEaKlUd 3aMelIeHHUS,
peakiuu 0OMeHa, SK30- U SHAOTEPMHUYECKHE PEaKIUu, TEIUIOBOU 3PQEeKT peakiuu, siApo aroma,
AIIEKTPOHHBINA CJION aToMma, aTOMHas opOuTai b, paJlyc aroMa, XUMUYecKasl CBs3b, MOJSpHAs U
HEMoJIApHas KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PAacTBOpP, MaccoBasi IO
BellecTBa (MPOILIEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN W MPUMEHSTh 3TH MOHATUS MPHU
OTIMICAHWU BEIIECTB U UX MPEBPAILICHUH;

e HCMOJH30BaTh XUMHUYECKYI0O CHMBOJUKY [UISI COCTaBJICHHS (OpPMYNT BEIIECTB W ypaBHEHUI
XUMHYECKUX PEaKIIUi;

e OMNpeAeNsaTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMNPEACIEHHOMY Kiaccy



COoeMHEHUH Mo GopMynaM, BUJ XUMHUECKON CBs3M (KOBAJICHTHAS W MOHHAs1) B HEOPTAaHHUECKUX
COC/IMHECHUSIX;

packpsiBaTh cMbica [leproanueckoro 3akona /. M. MeHueneeBa: 1eMOHCTPUPOBATh NIOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX OJJIEMEHTOB OT UX IIOJIOKEHHUS B
[leproauueckoi cuctemMe, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, ITIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4E€HMsI, 3aKOHa ABOraipo;

OTHCHIBATh W XapaKTepu3oBaTh TaOnmmuHyo (opmy I[leproaumdeckoil CHUCTEMBI XUMUYECKHX
JJIEMEHTOB: pa3jMuaTh MOHSITHS «TJIaBHas moarpynmna (A-rpymnma)» u «nobounas moarpynna (b-
IpyIa)», Majable U O0JbLINE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B TAaOIUIIE
«Ilepuoanueckass cucrema xumuueckux dieMeHToB /[ WM. MeHnageneeBay ¢ 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsn siapa, oOriee
YHCJIO 3JIEKTPOHOB U PACHpPEIeNIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIacCU(PHUITMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA, XUMUUYECKHE PEaKIIUU
(M0 4KCITy U COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEMJIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPIK/Iasi OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4YECTBEHHOTO COCTaBa, BOBMOXHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;

BBIYUCIISTh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMyle COEAMHEHHUs, MacCOBYIO [OJII0 BEIeCTBa B pPacTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATh OCHOBHBIE OTIEPAIMH MBICTUTEIBHOU JCATEIHPHOCTH — aHAIM3 M CUHTE3, CPAaBHEHHE,
00001IeHNE, CUCTEMATH3AIINIO, KIACCU(PUKAIINIO, BHISIBIIEHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH —
JUIslL W3Y4YEHUs CBOMCTB BEIIECTB W XMMHMUYECKHX PpEaKIHUil, €CTECTBEHHO-HAYYHBbIE METOMbI
MO3HAHUS — HaOJI0JIEeHUE, U3MEPEHNE, MOICIIMPOBAHNE, IKCIIEPUMEHT (peanbHbIN 1 MBICIIEHHBIH );
clIeIoBaTh MpaBUaM TOJb30BAaHUS XUMHUYECKON MOCyno U jabopaTopHbIM 0OOpyIOBaHUEM, a
TaKKe MpaBuiIaM OOpalieHus ¢ BEIIECTBAMH B COOTBETCTBHUHU C MHCTPYKIHUSMHU MO BBIMOIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB MO TMOJIYYEHHIO M COOMpPaHHIO Ta3000pa3HbIX BEIIECTB
(Bomopoa W KHCIOpOJa), MPHUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW mojei
pPacTBOPEHHOrO BELIECTBA, ILJJAHUPOBAaTh M MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO pACTBOPOB WIEJIOYed M KUCJIOT C TOMOIIBIO HWHAMKATOPOB  (JIaKMYC,
(dheHondTaneH, METHIOPAHX U JIPYTHE).

K xonmy oOyuyeHus B 9 kiiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHI: XMMHYECKUH SJIEMEHT, aTOM, MOJEKYyJa,
WOH, KaTHOH, AaHWOH, TMPOCTOE  BELIECTBO,  CJIOKHOE  BEIIEeCTBO,  BaJCHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUSA, XHUMHYECKas peaklus, XUMHUYecKas CBS3b,
TEIIOBOM A(PEKT peakiu, MOJb, MOJSPHBII 00bEM, PacTBOp, DIEKTPOIHUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAST JAUCCOIMAIMS, pPEaKIM HOHHOIO OOMEHa, KaTalu3aTrop, XHMHUYECKOe
paBHOBecHe, 0OpaTUMbIe U HeoOpaTUMbIE PEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIEHHE, aJJIOTPOIUs, aM(OTEPHOCTD,
XMUMHYECKas CBA3b (KOBAJIGHTHAS, HOHHAS, METAJUIMYECKas ), KpUCTaInYecKas perérka, Koppos3us
METaJUIOB, CIUIABBl, CKOPOCTh XMMUYECKOM PEaKLnu, MPeesbHO fonycTuMas koHueHTpanus [IJIK
BEILIECTBA;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI M MPUMEHSTh 3T MOHSATHUS TPU
OTIMCAaHUU BEIIECTB U UX MPEBPAILlCHU;

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JMJIsi COCTaBlIeHUS (OpMyNn BEUIECTB M ypaBHEHUN
XUMHUYECKUX PEaKIIni;

ONpeNeNsATh BaJE€HTHOCTb W CTENEHb OKHUCICHHMS XUMUYECKUX DJIEMEHTOB B COEAMHEHHSX
pPa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEILIECTB K OMNPENEIEHHOMY KIAcCy COEAMHEHUH 110
dbopmynaMm, BUA XUMHUYECKOH CBSI3M (KOBAJICHTHAs, MOHHAS, METAINTNYECKAs)) B HEOPTaHUUECKUX
COCIMHEHUX, 3apsA] MOHA MO0 XUMHUYECKOW Qopmyne, xXapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAITTIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;



packpsiBaTh cMmbici [lepuonnueckoro 3axkona [[. WM. MeHneneeBa W JIEMOHCTPUPOBATH €ro
MOHMMaHHWe: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyio Qopmy Ileprognueckoid CUCTEMBI
XMMUYECKUX DJIEMEHTOB: pa3inyarh MOHATHS «rJaBHas noiarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpymnma)», Manele ¥ OoyblIME MEPUOMABI, COOTHOCUTH OOO3HAYEHHUs, KOTOpBIC
HUMCIOTCSA B HCpHOIIH‘IGCKOﬁ Ta6HI/H_[e, C YHCJIOBBIMU XapPaKTCPUCTUKAMU CTPOCHUSA QaATOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, o0IIee YHCII0 IEKTPOHOB M paclpeieieHnue uX Mo
OJICKTPOHHBIM CJIO?[M), OOBACHSTH O6HII/IC 3aKOHOMCPHOCTH B UIBMCHCHHHU CBOICTB 3JIEMEHTOB U UX
CO@[[I/IHGHI/Iﬁ B IpCaciiax MaJlbIX IIEPHUOAO0B U INIaBHBIX IMOATPYIIII C yLIéTOM CTPOCHUA UX ATOMOB;
KJIaCCI/I(i)I/IHI/IpOBaTI) XUMHUYCCKHUE DJICMCHTBI, HCOPTaHWUYCCKUC BCIICCTBA, XMMHYCCKHUC PCAKIIUU
(0 ymMCIly U COCTaBY yYacTBYIOLIUX B PEAKI[MU BELIECTB, 0 TEIUIOBOMY 3 (EKTyY, IO U3MEHEHUIO
CTeIleHEeN OKHUCIICHUS XUMHUYECKIX 3H€M€HTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME W CIeNU(DUUSCKUE XUMHUYCCKHE CBOWMCTBA MPOCTBIX H
CJIOKHBIX BCIICCTB, MOATBCPXKAAA OIMMHUCAHUC MPUMECPAMH MOJICKYIAPHBIX U MOHHBIX ypaBHeHI/If/'I
COOTBECTCTBYIOIINX XUMHNYCCKHUX pCaKHI/II\/'I;

COCTaBIISATh YPaBHEHUS DJICKTPOJIMTUICCKON TUCCOIMAIMN KHUCIIOT, IIEJI0UeH M COJICH, MOJIHbIC H
COKpAaIEHHbIE YpPaBHEHMsI peakiUil MOHHOrO OOMEHa, YpaBHEHHUS pPEaKlUMi, MOATBEPKIAOIINX
CYII€CTBOBAaHHEC T€HETUYECKOU CBSI3U MCKIY BEIICCTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYITHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIbHBIX pCaKIII/II\/II MOCpCACTBOM COCTABJICHUA
AIIEKTPOHHOTO OajaHca dTUX PEaKINi;

IIPOrHO3UPOBATH CBOHCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BOSMOXKHOCTHU IMPOTCKAHUA
XUMHUYECKUX IPEBPALLECHHN B PAa3JIMYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCHTEIBHYIO MOJICKYIIIPHYIO W MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XAMHYECKOTO dJIeMeHTa MO0 (OpMyJie COCTMHEHHs, MacCOBYIO JIOJNIIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKIINH;

coOo1aTh TpaBUiIa TOJIB30BAHUSA XUMHYECKOW TOCYAOM W JTAOOpaTOpPHBIM OO0OpyAOBaHHUEM, a
TaKKe MpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLIMSIMH MO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOJIYYEHHIO M COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

MPOBOJUTH  pPEaKLMH, MOJATBEP)KIAIONINEe KAueCTBEHHBIM COCTaB  pa3MYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpOMHUI-, MOIWI-, KapOoHat-, ¢ocdar-, CHUIHMKaT-,
cynbdaT-, THIAPOKCUI-HOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OTEPAllUU MBICIIUTEIBHON AEATEIbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHE,
000011IeHre, CHUCTEMAaTU3alllI0, BBISBICHUE MPUYHMHHO-CICICTBEHHBIX CBSI3€H — IS W3Yy4eHUs
CBOMCTB BELIECTB M XHUMHUYECKUX pEaKIHi, €eCTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOII0IeHNe, U3MEPEHUE, MOJICIIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaudecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYyeckue

JuexkTpoHHble (HU(poBLIE)
o0pa3oBaTe/ibHbIE peCypChl

n/n TeM NMPOrpamMMbl Bcero
padoThI padoTsbI
Pazjea 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
' MPAKTUYECKOUN ACATETbHOCTH http://school-collection.edu.ru/
YyeJloBeKa
19 BemecTBa n xumuueckue 15 1 0 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
' peakuuu http://school-collection.edu.ru/
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
Bopopoa.Ilonsarue o kucnorax Bubmaotexa LIOK
2.1 ’ 8 0 1 https://m.edsoo.ru/7f41837chttp://school-
H COJIIX ;
collection.edu.ru/
bu6moreka [IOK
Bos3nyx. Kucimopon. ITonsitue
2.2 X oA 6 0 1 https://m.edsoo.ru/7f41837chttp://school-
00 okcHaax ;
collection.edu.ru/
53 Bona. PactBopsl. [Tonsitue 06 5 0 1 http://school-collection.edu.ru/bubauroreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
' HEOPraHWYECKUX COCIMHEHUM http://school-collection.edu.ru/
Utoro no pazneny 30

Paznean 3. Ilepuonnueckuii 3axkon u llepuoguyeckasi cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHue arToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKUX 31eMeHTOB /1. H.

http://school-collection.edu.ru/butauoreka [IOK
https://m.edsoo.ru/7f41837c
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http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837chttp:/school-collection.edu.ru/
https://m.edsoo.ru/7f41837chttp:/school-collection.edu.ru/
https://m.edsoo.ru/7f41837chttp:/school-collection.edu.ru/
https://m.edsoo.ru/7f41837chttp:/school-collection.edu.ru/
http://school-collection.edu.ru/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41837c

MemnneneeBa. CtpoeHue atoma
XuMu4ecKas CBI3b. bubmuoreka [IOK
3.2 OKuCIUTEIBHO- 8 1 0 https://m.edsoo.ru/7f41837chttp://school-
BOCCTAHOBUTEJIBHBIE PEAKLIUN collection.edu.ru/
3.3 0 0 0
3.4 0 0 0
TToro 1o pasie 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
pasiety http://school-collection.edu.ru/
bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 0 0 .
http://school-collection.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 68 3 6
I[TPOI'PAMME
9 KJIACC
KoanuecTBo 9acoB
HaumeHoBaHue pa3/iesioB U TeM JaexkTpoHHbIe (HUPOBHIE)
Ne i/mm Konrpoabnusie | IlpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThI
Pa3znen 1. BemmecTBo 1 XUuMHYeCKHe peakuu
. bu6mmoreka [JOK
[ToBTOpEeHME U yriuyoaeHue 3HaHUH
11 5 1 0 https://m.edsoo.ru/7f41a636 http://school-
OCHOBHBIX Pa3/IelIOB Kypca 8 Kimacca N
collection.edu.ru/
bubmuoreka [JOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . 4 0 1 https://m.edsoo.ru/7f41a636 http://school-
peakiuit -
collection.edu.ru/
bubmuoreka [JOK
DIEKTPOTUTHIECKAs JUCCOIHALIHS.
1.3 8 1 1 https://m.edsoo.ru/7f41a636 http://school-
XUMUYECKUE PeaKIMK B pacTBOpax -
collection.edu.ru/
Hroro no paszneny 17
Pasznen 2. HeMeTa/lsIbI M X COeAMHEHHS
bu6mmoreka [JOK
2.1 4 0 1
OO1mas XapaKTepHCTHKA XHMUHECKHX https://m.edsoo.ru/7f41a636 http://school-
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/
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http://school-collection.edu.ru/

aneMeHToB VIIA-rpynmnsl. ["anorenst

collection.edu.ru/

OOmiast XapakTepUCTUKAa XUMUYECKUX

bubnuoreka [IOK

2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636 http://school-
COEIMHEHUS collection.edu.ru/
OO0mas XxapakTepUCTUKA XUMUYICCKIX bubnuotexa [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pochop u ux 7 https://m.edsoo.ru/7f41a636 http://school-
COEIMHEHUS collection.edu.ru/
06
2 . 11ast XapTi(;::I-)I/ICTI/IKa X;/III;&I/I:CSKI;X 8 EI/I6J‘[HOTeKa HOK
' aneMeHTUOB FPYIHAL. YTIEpol https://m.edsoo.ru/7f41a636
KPpEMHHHU U UX COCIUHCHUA
Hroro mo pazmeny 25
Pa3nen 3. MeTajliibl 4 MX COeAMHEHUA
bu6moreka [IOK
3.1 OO0mue cBOMCTBa METAJIOB 4 https://m.edsoo.ru/7f41a636 http://school-
collection.edu.ru/
bu6mmoreka [IOK
3.2 Baknerre MeTauibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636 http://school-
collection.edu.ru/
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kamomas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa 1 maTepuansl B xKHU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636 http://school-
collection.edu.ru/
Hroro no pazneny 3
bubmuoreka [JOK
PesepBHOE BpeMst 3 https://m.edso0.ru/7f41a636 http://school-
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31arenbcTBo

«Ipocseenue

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Pymzutuc I'.E., ®enpaman @.I'. Xumus. Heoprannueckast xumusi. Opranudeckast Xumus. 9 kiacc:
y4eOHUK 171 0011eo0pa3zoBaTeabHbIX yupexaenuii. — M.: [Ipocsemienue, 2018.

Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heoprannueckas xumus. 8 kiacc: yueOHUK A5
001eoOpazoBaTeNbHBIX yupexkaeHuid. — M.: [IpocBemenne, 2018.

I'apa H.H. Xumus. Ypoxku B 8 kiacce. — nocodue s yuutens. — M.: [Ipocsemenue, 2012.

I'apa H.H. Xumust. Ypoxku B 9 knacce. — mocooue mist yautens. — M.: [Ipocsemenue, 2015.
Paneuxnit A.M. Jlunakrudeckuii matepuain no xumuu 8-9 knaccel. — M.: [Ipocsemenne, 2014.

I'apa H.H. Xumust. [TporpamMmmel o01iieoOpazoBatenbHbIX yapexaeHui. 8 — 9 kmaccel, 10 — 11 kimacchl.

bazoBriit ypoBens- M: IIpocsemenue, 20131

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://him.1september.ru Eaunas xomtekuus L{OP: IIpenmeTHas KOICKIMS « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC KCIIEPUMEHTHI: XUMHUSI.
Kostekuus Poccuiickoro 001eo6pa3oBaTebHOrO mopTaia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onuMmnuaga MKOIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranundeckasi XuMusi: SIEKTPOHHBIH YICOHHK ISl CPETHEN IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: IEKTPOHHBINH YUeOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JluctaHIHOHHAS OJIUMITHAIA [T0 XUMUHU



