MMWHHCTEPCTBO ITPOCBEIIEHUS POCCUICKOU ®EJIEPALIUU
JlenaprameHT 00pa3oBaHus U HAyKu XaHThI-MaHCHIICKOTO aBTOHOMHOTO OKpyra - KOrpsI
VYnpasienue oOpa3zoBanus AaMuHucTpanuu ropoja Koransiva

MAOY "Cpennss mikosa Ne 3"

[yukr 2.1. OcHOBHOI 00pa3oBaTeabHOI

MPOTrPaMMBbI CPeTHEro odIero 0opa3oBaHusi

(B COOTBECTCTBUHU C (beIlepaJ'II)HI)IM rocyaapCTBCHHBIM
00pa3oBaTeIbHBIM CTAaHIAPTOM CPEIHETr0 OOIIEro
00pa3oBaHus, YTBEPKACHHBIM MPHUKA30M
Munnpocsenienus ot 31.05.2021 Ne 287

«O0 yTBepxieHNH (peaepanbHOr0 rocyIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJApTa CPEAHErO 00IIero
oOpazoBaHus»; Mprukaza MUHIIPOCBEIICHHS OT
18.05.2023 Ne 371 «O06 yTBepxkaeHuu (enepanbHOi
00pazoBaTenbHON TPOrpaMMbl CPEAHETO O0IIEro
o0pa3oBaHUs»), YTBEPKIECHHON MPUKA30M TUPEKTOpPa
MAOY «Cpennstst mikomna Ne3» 0130.08.2023 Ne 420

PABOYASI TIPOTPAMMA
(ID 2703231)

yueOHoro npeamer «Xumus. ba3oBbiil ypoBeHb»

JOKYMEHT NoarnmMcAH
QJIEKTPOHHOW MOAMUCHLIO

Ceptudukat: 3404EA8776ECI016DEBC8F692434B22C
Bnapeneu: MAPEHIOK BAYECIIAB MUXAMNOBUY
[Levicteutenex: ¢ 31.05.2023 o 23.08.2024

st ooyvatronuxcs 10-11kmaccon

ropoa Koraabim 2023



IHOACHUTEJBbHASA 3AIINCKA

[IporpamMMa 1Mo XMMHHM Ha ypPOBHE OCHOBHOTO OOIIEro OOpa30BaHHS COCTABJICHA Ha OCHOBE

TpeOoOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETo
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHON pabodell mporpaMMel
BOCIIUTAHMS U ¢ YUETOM KOHIICTILIMU IpernojaBaHus y4yeOHOro npeaMera «XuMHs» B 00pa30BaTEIbHbBIX
opranm3auusax Poccuiickon @enepauuu.
o ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccutickoii Deaepanumy;
. npukaza MwuHOOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxkiaeHuu GeaepaibHOrO
roCy/IapCTBEHHOI0 00pa30BaTEeNIbHOTO CTaHJApPTa CpelIHEero oluiero oO0pa3oBaHUsS» (C U3MEHEHUSIMU,
BHECEHHBIMHU ITpHKa3zoM Munnpocseuienus ot 12.08.2022 Ne 732);

. npukaza MunnpocBemenuss oT 18.05.2023 Ne 371 «OO6 yrBepxkacHUU (DenepatbHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEAHETO 00IIero 00pa3oBaHUY;
. npuka3za Munnpocsemenust ot 22.03.2021 Ne 115 «O06 yrBepxkaenuu [lopsinka opranuzanuu u

OCYIICCTBIICHHSI 00Pa30BATEIBLHOM JESITEILHOCTH TI0 OCHOBHBIM 00I11€00pa30BaTEIIbHBIM ITPOrpaMMaM —
00pa3oBaTeNbHBIM MPOrpaMMaM HAYaJIbHOI'O OOIEro, OCHOBHOTO OOINEro M CPEAHEro OOIIero
o0pa3oBaHMsI;

. Konnenmuu npenonaBanusi yaueOHOro nmpeamera « XuMus»;
. Konrnenuu skonorndeckoro o0pazoBaHus B CUCTEME 00IIET0 00pa30BaHuUs;
. CII 2.4.3648-20 «CanuTapHO-3MHUIEMHOJIOTHYECKHE TPeOOBaHMSI K OPTraHU3AI[UsIM BOCITUTAHUS U

00y4YeHHs, OTABIXa U O3IOPOBIICHHS IETEH U MOJOACKN», YTBEPKICHHBIX MOCTAHOBJICHUEM TJIABHOTO
canuTapHoro Bpaua ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urueHnyeckue HOPMATUBbBI U TpeOOBaHUA K OOECIEUEHUIO
6e3omacHocTy U (WinM) OE3BPEIHOCTH ISl ueloBeka (PaKTOPOB cpelbl OOUTaHUSA», YTBEPKIACHHBIX
[IOCTaHOBJIEHHEM IJIaBHOT'O CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

. [Ipyka3 MyHHMIIMIIATFHOTO AaBTOHOMHOTO oOIIeo0pasoBarenbHOro yupexaenus «CpenHss
oOmeobpasoBarenbHast mkoiia Ne3» «O0 yrBepxkaeHnu padounx mporpamm» oT 30.08.2023 Ne 420.
. denepanbHON paboueit mporpaMmbl O y4eOHOMY IIpeaMeTy «XUMHUs» 0a30BOTO YPOBHSI.

[IporpaMMa o XuMuM JIa€T NPEACTABIECHUE O LENSIX, OOl cTpaTeruu 00y4eHUsl, BOCIUTAHUS U
pa3BUTHs OOYYaIOLIMXCS CPEACTBAaMHU Y4eOHOIO IMpeaMeTa, yCTaHABIUBAeT 00s3aTelIbHOE MpEeIMETHOe
CoJIep KaHue, MPeyCMaTPUBAECT PACIpPEENICHHE ero Mo KiaccaM M CTPYKTYypHpOBAaHHUE 110 paszieiaM U
TeMaM MpOrpamMMbl II0 XUMHH, OINPEACIAET KOJUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPHUCTUKH
COJIEp’KaHusl, PEKOMEHAYEMYIO IOCIIEI0BAaTeIbHOCTh M3YyYEHHUS] XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOIro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH o0ydaroImmxcs,
orpeziesnsieT BO3MOXKHOCTH IpeaMeTa sl peanu3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynprataM OOyueHHUsi XMMHM Ha YpOBHE IeJied M3y4eHHs MpeAMeTa W OCHOBHBIX BMJIOB Y4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUEOHOTO CO/IepKaHMS.

3HaHME XUMHUHU CIY)XUT OCHOBOW I (OPMHUPOBAHMS MHPOBO33PEHHS] OOYyYaIOLIErocsi, €ro
NPEJCTaBICHUNA O MaTepuajJbHOM EIMHCTBE MHpa, BAXKHYIO pOJb HUrpaioT (GopMupyemble XUMHEH
MIPEJICTAaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B IPUPOJE, O MYTAX PEIICHUS
r7100abHBIX MPOOJIeM YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YPHEPreTHUECKOW, MHUILIEBON U
9KOJIOTMYECKOM 0e30macHOCTH, MPobIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alli BO3MOXXHOCTEH [UIsi caMOpa3BUTHUS U (OPMUPOBAHUS KYJIbTYpbI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHOW I'PaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YyJaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOW Y4YeOHOH JeATeNbHOCTH, SKCHEPUMEHTAIbHBIX M HCCIEeI0BATEIbCKUX YMEHMIH,
HEO0OXOIMMBIX KaK B IMOBCEITHEBHOM JKU3HH, TaK U B PO(GECCUOHATBHON eI TeNbHOCTH;

3HAaKOMHT CO CHEIM(PHUKONH HAYYHOTO MBILIUICHUS, 3aKJIaJbIBACT OCHOBBI LIEJOCTHOTO B3IJIAAa HA
€IMHCTBO PUPOJIBI u YenoBeKa, SIBIISIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHNUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUalOMINXCs;



CIOCOOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K ECTECTBEHHO-HAYYHBIM 3HAHUAM, K
MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30oBaHNe 00yJarOmUuXCsl.

JlanHbIe HampaBlieHUs B OOYYEHWH XUMHUU OOECIIEUMBAIOTCS CIEIU(UKON COAepKaHus yI4eOHOTO
IpeIMeTa, KOTOPBIN SBIISETCS MEeJaroruuecky aJanTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKU XMMUU Ha
ONpeeIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOOLIEro 00pa3oBaHUSI OPHEHTUPOBAaH HA OCBOCHHUE
O0y4aroIMMHUCST CUCTEMBbl TIEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB HEOPraHWYECKOH XUMHU WU
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMBbl 0 XUMHH CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO TOIX0/1a K
e€ uzyuenuro. CoziepskaHue CKIIAJbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIEeCTBE U
CUCTEMBI MTOHATHI 0 XUMHUUYECKOM peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
MOCJIEI0BATEIHLHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMSI;

[Tepuoanueckoro 3akona J[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— YYEHHUsI O CTPOCHUU aTOMa U XUMHUUYECKOH CBSI3U;

— TpeACTaBIeHUI 00 MEKTPOIUTUUYECKOM TUCCOLMALUY BEIIECTB B PACTBOpax.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE 3MIIMPUYECKH MOJYUYEHHBIX U OCMBICIIEHHBIX
(bhakToB, pa3BUBAIOTCS MOCIIEOBATEIHLHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIONHAS (PYHKIUU OOBICHEHUS
U MPOTHO3UPOBAHUS CBOMICTB, CTPOCHMSI M BO3MOYKHOCTEW NMPAKTUYECKOTO MPUMEHEHUS U IOJIyYEHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHMe MPOTpaMMbI 10 XMMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XMMHUYECKON
COCTABJISIONICH HayYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K
HAayYHOMY 3HAHHUIO U METO/JIaM [103HaHus B Hayke. V3ydeHre XuMUM IPOUCXOAUT C IPUBJICUEHUEM 3HAHUI
U3 paHee U3YYEHHBIX Y4eOHBIX npeaMeToB: «Okpyxarommii Mupy, «buonorus. 5—7 knacces» u «Dusmka.
7 Kmace».

[Tpu n3yueHur XUMHH IPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKON HayKu Kak 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATENIbHOCTH YEJIOBEKAa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYyJIbTYpHL. 3a/1a4a y4eOHOTro peiMeTa COCTOUT B POPMUPOBAHUH CHCTEMbI XUMHUYECKUX 3HAHUHN
— B@XHEUIUX (PAKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUU, TOCTYIHBIX 000OIICHUI
MHUPOBO33PEHUYECKOI0 XapakTepa, SA3blka HayKH, B MPUOOIIEHWH K HAy4YHBIM METOJaM IO3HaHWs MpU
M3Y4YEHUH BEUIECTB U XMMHUUYECKUX peakluii, B POPMUPOBAHUH U PA3BUTHH ITO3HABATEIbHBIX YMEHHH U UX
IPUMEHEHUH B yueOHO-T103HABATEIbHON U y4eOHO-UCCIIe10BaTEIbCKON AeSITEIbHOCTH, OCBOCHUU MTPABUI
0e30macHOro OOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

[Ipu m3yyeHNH XMMHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs Ba)KHOE 3HAUEHHUE NMPHOOpenu
TaKHe LU, KaK:

— opMHUpOBaHHE UHTEUIEKTYyaJdbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYJHHUYECTBY, CAaMOCTOSITEJIbHOMY TNPUHATHIO DELIEHUI, CIHOCOOHOW ananTupoBaThCsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HanpaBJICHHOCTh O0YYEeHHsI Ha CUCTEMaTH4ecKoe NMpUoOIIeHre 00yUJaroLUXCs K CAMOCTOSITENTbHOM
MO3HABATEIBHOM JAEATENbHOCTH, HAyYHBIM METOJIaM MO3HaHUSA, (OPMUPYIOLUIMM MOTHBAIMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— obecrieueHue ycaoBUi, CHOCOOCTBYIOLIUX MPUOOPETEHNIO 00YUaIOIIMMHUCS OIbITa pa3HO0Opa3zHOH
NeSITeNIbHOCTH, TTO3HAHUSI U CaMOINO3HAHMUSI, KJIFOUEBbIX HAaBBIKOB (KIFOUEBBIX KOMIIETEHIIUI), NMEIOLIUX
YHHUBEPCAIbHOE 3HAYEHHE JUIsl PA3JIMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue o0mel (GYHKIMOHATBHON M €CTEeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIE
yYMEHUI OOBSCHATH U OLEHUBATD SABJICHHUS OKPY)KAIOLIET0 MUPA, UCTIOIb3Ysl 3HAHUS U OIIBIT, ITOJyYEHHbIE
IPU W3YYEHUU XHUMHUH, MPUMEHSTh UX MPU PEUICHUH IMpoOJieM B MOBCEAHEBHOW JKU3HHM U TPYAOBOM
NESITENIBHOCTH;

— ¢opMupoBaHUe Yy OOy4arommMxcs TyMaHHUCTHMYECKUX OTHOLICHWM, MOHHWMaHUSl II€HHOCTH
XMUMHAYECKUX 3HAHUH I BBIPAOOTKU SKOJIOTMYECKU II€JIeCO00Pa3HOT0 MOBEIACHUS B OBITY U TPYJIOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON Cpeibl;



— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwuis u
HANPaBIEHHOCTH JAJIbHEHIIIETO O0YUCHHSI.

OOmiee YMCIIO 4YacoB, OTBEACHHBIX Ui H3YYEHUS XHMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, coctaBisier 136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B Heflelno), B 9 kinacce — 68 gacos (2
gaca B HEJICITIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponp XMMHM B KHM3HM 4YelIOBEKa. XUMHUS B CUCTEME HayK. lena M BEIECTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperatHoe coctosHue BemiecTB. [loHaTHe 0 MeTogax MO3HAHUS B
xumun. Yucteie BemecTBa u cMecu. CrocoObl pa3ieieHus: cCMecen.

ATOMBI U MOJEKYJbl. XUMUYECKHUE 3eMEHThl. CHUMBOJIBI XMMHUYECKUX 3JeMEHTOB. lIpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BewlecTB. OTHOcUTenbHas aToMHas Macca. OTHOCUTENbHAas MOJEKyJsipHas Macca. MaccoBas nois
XMMHYECKOTO AJIEMEHTA B COCIMHECHUU.

KonunuectBo BemecrBa. Monb. MousipHas Macca. B3auMocBs3b KoJaudecTBa, Macchbl W 4HUCIa
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€rrl mo hopMysiaMm XMMHUYECKHX COCTUHCHHIA.

du3znueckue U XMMUYECKHE SBJICHMS. XUMHYECKas peakuus U €€ NPU3HAKU. 3aKOH COXpaHEHUs
MacChl BENIECTB. XUMHUYECKHE ypaBHeHUs. Kriaccudukanus XUMUYECKHX pPEAKIHUi (COSTUHCHUS,
pasoKeHHs, 3aMeleHus, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0M, MpaBUIaMu paboThI B TaOOpaTOpHH U MpuéMaMu 0OpalieHus ¢
JabopaTOPHBIM 000PYIOBAHUEM, H3YUYCHHE U ONMKMCAaHKNE (PU3HUECKUX CBOMCTB 00pPa3I[0B HEOPTAHUUECKUX
BeleCcTB, HaOmoneHne Qu3ndeckux (TUIaBIeHUE BOCKA, TassHHUE JIbJa, pPACTUPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJbI) M XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHCIOTON) SBIIEHHH, HAONIOJCHWEe U OIMUCAaHWE TNPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakluil (pa3jioKeHue caxapa, B3aMMOJIEUCTBHE CEPHOW KHUCIOTHI C XJOPUIOM Oapus,
paznoxxenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMOAEICTBUE XKelle3a C paCTBOPOM COJIM MEIU
(1), m3ydyeHue crocoOOB pa3JeieHHus CMEced: C MOMOIIbI0 MarHuTa, (PUIHTPOBAHME, BBHITAPUBAHUE,
TUCTUIUISIIMS, XpomaTorpadus, MpOBEICHHE OYMCTKU TOBApEHHOW CONHM, HAONIOEHHWE W OMNHCAaHUE
pe3yJIbTaTOB MPOBEJACHHUS OMNbITA, WIIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAaCChl, CO3JIaHUE MOJEIIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baxueiilue npeacraBuTe/;id HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — anemMeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpOJia B IpUpOJie, GU3MUECKUE U XUMHUYECKHe cBOMCTBa (peakiuu ropenus). Okcumsl. [Ipumenenue
kucioposa. CrocoObl TOJIYYEHHS KHCIOpOoJa B JIa0OpaTOpuH W TPOMBIIUIEHHOCTH. KpyroBopot
Kucinopo/a B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIHS KHCIOPO/Ia.

TennoBoi 3G (HEKT XUMUUECKON PEAKITUN, TEPMOXUMUYECKHE YPABHEHHS, K30~ H SHIOTEPMUUECKHE
peakiuu. TOMIMBO: YToib U METaH. 3arps3HeHHE BO3/IyXa, yCUIEHUE MapHUKOBOTO A dekTa, pa3pylieHue
030HOBOTO CJIOA.

Bogopon — snemeHT u mpoctoe BemiecTBO. HaxoskneHue Bojopoja B MpHpojAe, (PUINYECKUE U
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOObI oyueHus. Kuciaotsr u comm.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusunyeckue cBoiicTBa Bojbl. Bona kak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACHIIIIEHHbBIE
pacTBopbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasi 107 BELIECTBA B pacTBOpe. XUMUUECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpoB B mpupone W B KU3HM 4denoBeka. KpyroBopoT BOABI B IPHUPOJIE.
3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.



Knaccudukanuss  Heopranumueckux — coenuHeHuid.  Oxcuapl.  Kiaccuduxanuss — OKCHAOB:
cosieoOpasyrolre (OCHOBHBIE, KUCJIOTHBIE, aM(OTEpHBIE) U HecoieoOpasyromue. HoMeHkmarypa oKkCcuioB.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA OKCUJIOB. [loydeHure okcuaos.

OcnoBanus. Knaccudukanust ocHoBaHuit: mIENOUYM U HepacTBOpuMBbIe ocHoBaHus. HomeHkiatypa
OCHOBaHMU. PU3HYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kuciaor. Homenknatypa kucnor. @usndeckre U XMMUYECKHUE CBOWCTBA
kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [loiryyenue kucior.

Conu. Homenkiarypa cosieil. dusznueckue u XuMu4eckue cBoicTpa cosieid. [lomyduenue conei.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJeNieHHe COJepKaHUs KHUCIOopoJa B BO3AyXe, IOJIyudeHHE, COOMpaHue,
pacrno3HaBaHHe U U3yYEHUE CBONCTB KUCIOPOa, HAOII0IeHUE B3aUMO/ICHCTBUS BEILIECTB C KHUCIOPOIAOM U
yCIIOBHSI BO3HUKHOBEHHUSI M IPEKpallleHHs] TOPeHus (Mokapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCHJIOB U
OIHMCaHUE UX CBOWCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB BOAOPO/a (TOPEHHE),
B3aumoJjeiicteue Bogopona ¢ oxcuaoM wmeau (II) (Bo3MokHO wHcmonb30BaHME BUIECOMATEPHUAIIOB),
HaOmoileHne 00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIENOBAaHUE OCOOEHHOCTEH pacTBOPEHHS
BEILIECTB C PAa3JIMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMNPEAEIEHHOW MACCOBOW JOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aWMOJCWUCTBHE BOABI C MeTalUIaMHM (HATPHEM M KaibliieM) (BO3MOXKHO
HCII0JIb30BaHUE BUEOMATEPHUATIOB), HUCCIIEOBaHHE O0pa3lloB HEOPraHMYECKUX BELIECTB pa3IUYHbIX
KJIACCOB, HAOJIOJICHNE U3MEHEHUs OKPAcKH MHJMKATOPOB B PAcTBOpaxX KHUCIOT M IIEIOYEH, U3Y4YCHHUE
B3auMoeiicTBuss okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT C METaUIaMH, PEaKIui
HEWTpalu3aluy, MOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJHOTO MeETajla JIPYTrUM U3
pacTBopa CoJiM, peUIeHHE AKCIEPUMEHTaIbHBIX 3a/1ad Mo TeMe «BakHelmine Kiacchl HEOPraHUYECKUX
COCTUHEHUN.

epuoguveckuii 3axkoH u Ilepuoamueckass cucrema xumMudeckux »3jemenros /. H.
Menpeaeesa. Crpoenue aTroMoB. XuMH4YecKas CBfA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuuu

IlepBble MOMBITKM KJIAacCU(PUKALMKM XUMHYECKUX 31eMeHTOB. [loHsATHE O Trpynmax CXOAHbBIX
AJIEMEHTOB (I11€JI0YHBIE U IIEIOUHO3EMENbHBIE METAJIJIbI, TaJIOT€Hbl, HHEPTHBIE I'a3bl). DIIEMEHTHI, KOTOpPbIE
00pa3yroT aM(poTepHbIE OKCUIBI U THAPOKCU/IBI.

[Iepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux snemeHtoB JI. M. Menneneesa.
Kopotkonepuonnas u jymHHONepuoHas Gopmsl [leproandeckoit cucteMbl XUMUYECKUX 3J1eMEHTOB /.
N. MenneneeBa. [lepuoas! u rpynmbl. @PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB Mepuoaa U
IPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromubIx snep. M3otombl. OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosoyek aTromMoB mnepBbix 20 xumuueckux 3aeMmeHToB [lepuoanueckoit cucremsl [I. M. Menneneena.
XapakTepucTuKa XUMHUYECKOTO DJJEMEHTa IO €ro IojokeHuio B Ilepmonmueckon cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHYECKHMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOJIAM.

3nauenue [lepmommueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB IJif
pa3BuTUA HayKu U npakTtuku. [. . Menzaenees — yd€HbIN U TpaXk1aHNH.

Xumudeckas cBsi3b. KoBaneHTHast (moyisspHas ¥ HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp oxucineHus. OKHUCIUTENbHO-BOCCTAHOBHUTENbHBIE peakuuu. lIporecchl OKHCIeHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE T'MJIPOKCHAA IIMHKA C
pacTBOpamMH KHUCJIOT M IIEJOYel, MPOBEICHHE OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKLuil (TOpEHUE, peaKLuu Pa3JIoKEHUsI, COEITUHEHUS).

Meostcnpeomemnwie ceasu



Peanuzanus MEKIPEIMETHBIX CBSI3CH MPU M3YYCHUH XMMHU B 8 KJIACCE OCYILIECTBIISACTCS dYepe3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBCHHO-HAYUHBIX MOHSATHH, TaK M TIOHSATHMA, SBISIONIMXCSI CHCTEMHBIMU
JUTSL OTACIBHBIX MTPEIMETOB €CTECTBCHHO-HAYYHOTO IIHKIIA.

OO1mre ecTecTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBINA (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CUHTES,
Kiaccu(uKanus, MepHOAUYHOCTh, HAOJIOJACHUE, SKCICPUMEHT, MOJCIUPOBAHHUE, H3MEPEHHE, MO/ICIb,
SIBIICHHE.

dusnKa: Marepus, aToM, JIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIH/I, H30TOIIbI, PaJHO0AKTUBHOCTD,
MOJICKYJIa, AJICKTPUYECKUN 3apsij, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSIHHE BEIIEeCTBa, ras,
(bu3nUecKre BEIMYUHBI, CAUHULIBI K3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpANbI, TOPHBIC IMOPOMBI, ITOJE3HBIE HCKOIMAEMBIC,
TOILTUBO, BOJIHBIC pECypCHI.

9 KJIACC

BemecTBo 1 XMH4YecKkasi peakius

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHtos JI. WM. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX DSJIEMEHTOB TEPBBIX TPEX
MIEPUOJIOB, KaJMsl, KajdblUsg M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM »JJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BemiecTBa: BUIbl XMMUYECKON CBSI3U. THIIBI KPUCTAIIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX BEIIEeCTB. XMMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPTaHMYECKUX COEAMHEHHM, FTEHETUYECKas CBA3b HEOPTaHUYECKHUX
BELLECTB.

Knaccudukanuss XUMHUECKMX pEakIMi 10 pPa3IMYHbBIM MpHU3HAKaM (MO0 YHCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo HU3MEHEHHUIO0 CTeNeHEeH OKUCIICHUs
XUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHIO Karajau3aropa). DK30- U SHIOTCPMUUYECKHE
peakiu, TepPMOXUMHUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xuMudeckon peakuuu. [ToHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. [loHsAiTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusix. [lonarue o karanuze. [lonsatue o
XMMHYECKOM paBHOBeCHHU. DAKTOPHI, BIUAIOIIAE HA CKOPOCTh XMMHUYECKOM PEaKUMHU W TOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHH, 3JIEKTPOHHBIN Oayanc OKHCIIMUTEIBHO-
BOCCTAHOBUTENBHOHN peakunu. COCTaBIEHUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN C
WCIIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OaslaHca.

Teopus 37EKTPOIUTUUECKON TUCCOLMAIMU. DIIEKTPOIUTHI U HEIJIEKTPOJUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMK BEUIECTB C PA3IMYHBIMU BHJIAMH XUMHUYECKOU CBsi3U. CTENeHb JTUCCOLUAIINH.
CunbHbIe U crabble 2IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcClIOBUS MPOTEKAHMSI peakUuid HOHHOIO OOMEHa, IOJIHbIE W
COKpallléHHbIE HOHHBIE ypaBHEHHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MIPEACTABICHUN 00 3JEKTPONIMTUUECKON nuccormainui. KadecTBeHHBbIE peakiuu Ha WOHBL. [loHsaTHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJIEHHE C MOJIENISIMM KPUCTAJUIMUECKUX PEIIETOK HEOPTaHMYECKUX BEHIECTB — METAIIOB U
HeMeTa/uioB (rpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHSs), MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHUYECKOW pEaKkIuu OT BO3ACUCTBHUS  pa3iMYHbIX  (AKTOPOB, HCCIEAOBAHUE
AIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIINN KUCIIOT, IIEI0YEH U coJiel (BO3MOKHO
WCIOJIb30BaHNE BHUJIEO MATEPUAJIOB), MPOBEACHUE OIBITOB, WIUTFOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (0Opa3oBaHME OCaaKa, BBIIEICHUE Taza, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakuuil (TOpeHue, peakuuu
pa3ioXKeHUsl, COEIMHEHUs), PACIIO3HABAHHWE HEOPraHMYECKMX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peakiuii Ha MOHBI, pelIEHUE YKCIIEPUMEHTANIbHBIX 3a/1a4.



HemeTtaibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CTpoeHue u pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOTeHOB. XMMUYECKHE CBOMCTBA HA
npuMepe Xxjopa (B3auMoJeicTBUEe ¢ MeTalllaMH, HeMeTaljiaMH, esnodaMu). Xsoposogopos. CoisiHas
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIy4YeHHE, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHM3M 4esoBeKa. BakHelne XJI0pUabl U UX HaXOKICHHUE B IPUPOJE.

OOmast xapakrepucTtuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crereHd okuciaeHus. CrpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOJA M CEphI.
ANOTpOITHBIE MOAM(HUKALINN KUCIOPOIa M Cepbl. XUMHUECKUE CBOICTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢busnyeckue U XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHast
KHUCJIOTa, (U3UYECKHEe M XUMHUYECKHE CBOIcTBa (0OmIMe Kak TWpEeACTaBUTENs Kiacca KHUCIOT |
cneunpuyeckue). XUMUYECKUE PEaKLUH, JIKAIIUEe B OCHOBE IPOMBIIUIEHHOIO CIOCO0a IMOJIyYeHHs
cepHoi kucaoThl. [Ipumenenue cepHoit kucioTel. Conu CEpHOW KHUCIOTHI, KAYECTBEHHAs] pPeakius Ha
cynbdar-uoH. HaxoxxnaeHue cepbl 1 €€ cCoeIMHEHUI B Ipupoje. XUMUUECKOe 3arpsi3HEHUE OKpYKaroleit
Cpeabl COEAMHEHUSIMH cepbl (KHCIOTHBIC JOXKIH, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mias xapakTepucTtuka 31eMeHTOB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIC
CTENEHU OKHUCIEeHHs. A30T, paclpoCTpaHEHHE B HpUpOAe, (PU3MUECKHe U XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoze. AMMHaK, ero (usmueckue M XMMHUYECKHE CBOMCTBA, IOJIIyY€HUE U
npuMeHeHre. Cosln aMMOHMS, UX (U3UYECKHE U XMMHUYECKUE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THasi KHCIOTa, €€ TmoiydyeHue, Gpu3muecKkue U XMMHUYECKHE CBOWCTBA
(oOmme Kak IMpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). Mcnonab3oBaHME HUTPATOB M COJICH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yI0OpeHHil. XHMMHUYECKOE 3arpsi3HEHHE OKpYXKaloUlel cpenbl
COEMHEHUSMHM a30Ta (KHCIOTHBIE JIOKIH, 3arpsi3HEHHE BO3/yXa, IMOYBBl U BOA0EMOB). Docdop,
aymoTporHbie Moaudukanuu dochopa, dusmueckne u xumudeckue cpoiictBa. Oxcupa docehopa (V) u
dochopHas kucnora, GpuMUECKue U XMMHUYECKHE CBOWCTBa, moiydyeHue. Mcmons3oBanue (ocdaros B
KauecTBE MUHEPAJIbHbBIX y100pEeHUH.

OOmast xapaktepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHBIE
CTETEHU OKHCIIEHUsS. YTIIepoJ, aJNIOTPONHbIE MOAU(PHUKALIMH, PAaCIpOCTPaHEHHE B MPUPOE, PU3NUECKUE
U XUMHYeckue cBoiictBa. Ajncopbuus. KpyroBopor yriepona B mpupoge. OKcuIbl yriepoja, HX
¢u3nyecKkue M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBbIE OPraHU3MBI, MOJYYEHHE M TPUMEHEHHE.
DKosorndyeckue npodsieMsbl, CBA3aHHbIE ¢ OKcuaoM yriaepoja (IV), runoresa riodanbHOro MOTEIUIEHUS
KJIMMaTa, TapHUKOBBIN 3 (eKT. YroybHas KUCIOTa U €€ COH, X (GU3NYECKUEe U XUMUYECKHE CBOICTBA,
nojrydeHue u npuMeHeHue. KauectBeHHast peakuusi Ha kapOoHaT-uoHBL. Vcnosibp3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauyabHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COeIMHEHMX yriepo/a (MeTaH, 3TaH,
STWIEH, aleTHJIEH, ATaHOJ, TJIMIEpPUH, YKCycHas KucioTa). [IpupoaHble MCTOYHUKH YII€BOJOPOIOB
(yronb, npupoAHbIM ra3, He(pTh), MPOAYKTHl HX TmepepadoTku (OeH3MH), MX pOJb B OBITY H
MpOMBIIIIEHHOCTH. [loHATHE 0 OMONIOrMUecKy BaKHBIX BELIECTBAX: JKUpaX, OesiKax, yrieBoJax — U UX poJu
B )KM3HU 4eoBeKka. MaTepranbHOEe €JUHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnueckre M XUMHUYECKHE CBOICTBa, IMojiyueHue W npumeHenue. CoenuHeHUs
KpeMHHUA B ipupoze. O6mmue npeacrasienus o6 okeuae kpemuus (IV) u kpemuueBoit kucinore. CUIMKATHI,
UX HCIOJb30BaHHE B OBITY, B IPOMBINUIEHHOCTH. BakHelne cTpouTeabHble MaTepUasbl: KepaMUKa,
CTEKJIO, ILIEMEHT, OeToH, jkene300eToH. IIpoGiiembl 6€30MacHOr0 HCMOIB30BaHUA CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenn.

M3ydYeHHe o00pa3lloB HEOPraHMYeCKUX BELIECTB, CBOWCTB COJIIHOM KHCJIOTBHI, TMPOBEACHUE
Ka4eCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HaONIOJEHHE IPU3HAKOB HMX TMPOTEKAHUs, OIbITHI,
oTpaxawliue (uU3NUYeckue M XUMUYECKHE CBOWCTBAa TaJIOTEHOB W HUX COEJUHEHHH (BO3MOXKHO
WCIOJIb30BAaHNE  BHJICOMATEPUAIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOpUIOB  (TaJIOTCHHJIOB),
O3HAKOMJIEHHE C 00pa3laMM cepbl U €€ COCMHEHUSIMHU (BO3MOKHO HCIOJIb30BAHNUE BUAEOMATEPHUAIIOB),
HaOIoeHNe Tpolecca OOYrTUBaHMs caxapa MOj ACWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI,



M3yYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOI CEpHOM KUCIIOTHI, IPOBEJCHNE KAYeCTBEHHON peakluy Ha
cyabGaT-uoH U HaOJII0IeHHEe IpHU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NUECKHUMH CBOMCTBAMHU a30Ta,
dochopa m ux coequHEHUH (BO3ZMOXKHO MCIIONB30BAaHME BUCOMATEPHATIOB), O00Opa3llaMH a30THBIX H
dbochopHbIX yHAOOpeHUi, MOJIydeHHe, COOMpaHMe, paclo3HABaHWE M H3YYEHHE CBOMCTB aMMHaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha HMOH aMMOHHUS W (ochaT-mOH M H3Y4YEHHE MPU3HAKOB HX
MPOTEKAaHUs, B3aUMOJCWCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeAblo  (BO3MOXHO
WCTIOJIb30BAHUE BUICOMATEPUANIOB), M3YUYEHUE MOJETCH KpUCTAJUIMYECKHX PEHETOK aiMmasa, rpadura,
dbyniepeHa, 03HaKOMIIEHHE € MPOLIECCOM acOpPOLUU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IMPOTHBOTa3a, MOJIy4YeHUe, cOOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKHCIIOTO
rasa, MpoOBEJCHUE KAaYE€CTBEHHBIX peaklUuil Ha KapOOHAT M CHJIMKAT-MOHBI M H3y4€HUE MPU3HAKOB HUX
IIPOTEKaHUs,  O3HAKOMJIICHHE C  IPOAYKIMEM  CWIMKAaTHOM  IPOMBILUIEHHOCTH,  pELICHUe
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeie HeMeTallIbl U UX COCIUHEHUS.

Metabl M MX COeIMHEHUS

OO0mas XxapakTepuCTUKa XUMHUYECKHUX SJIEMEHTOB — METAJJIOB HA OCHOBAaHHM HX MOJIOXKEHUS B
[lepuonnueckoii cucreme xumuueckux 3neMmeHToB [[. . MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJuloB. MeTainyeckast CBsI3b M METAJUIMUECKask KPUCTAIUINYECKAs! PEIIETKA. DIIEKTPOXUMUUYECKUM s
HanpsDKeHUH MeTayuioB. Ou3mueckue M XMMHUYECKHe CBOWCTBA MeTauioB. OOmme crnocoObl MoTydeHus
MeTaisioB. [ToHsTHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBbl (CTalb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounble MeTayibl: MojiokeHue B llepuoguyeckodl cucreMe XUMHUYECKHUX 3JIEMEHTOB /JI.
W. MenieneeBa, CTpoE€HHE UX aTOMOB, HaX0XAeHHE B Iipupojie. Pu3nueckre 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUABI HATpHs U Kanus. [[puMeHeHne me0YHbIX METaIOB U
UX COCIUHEHMIA.

[llenoyHO3eMeNbHBIE METaNIbl MarHuii M KallbLMii: MojokeHue B Ilepumonnueckoid cucreme
XuMH4YecKux 3yeMeHToB [l. 1. MenneneeBa, CTpoeHrHE UX aTOMOB, HaXOKJICHUE B IIpupoae. Pusndeckue
U XMMHUYECKHEe CBOMCTBAa MarHus M Kanblins. BaxuHelme coeinHeHust KanbLus (OKCU, TUIPOKCHL, COJIH).
XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomunHuil: nonoxenue B Ileproanueckoit cucreme xumuueckux sneMeHToB [[. M. Menneneena,
CTpOEHHE aTOMa, HaX0Xk/ieHue B pupoje. usndeckre 1 XUMUYECKHE CBOMCTBA alIIOMUHUS. AMGOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCU/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepmommueckoil cucreme xumuyeckux snemeHtoB [[. WM. Menneneesa,
CTPOCHHME aToMa, HaxoxKJeHue B mnpupoje. dusnueckue M XMMHUYECKHE CBOMCTBa jkene3a. OKcuisl,
ruapokcubl U conu xxenesa (1) u sxenesa (I1), ux cocra, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMHd METAJUIOB U CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMHU, H3yu€HHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIOJb30BAHUE BHUJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJlbLIUS M HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpoLiecca TOpPEHHUs JKele3a B KHCIoponae (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJbIusl, amoMuHus, nuHKa, xenesa (1) u xenesa (I1I), menu (II), HaOnroaeHe U ONMUCaHKUE TIPOIECCOB
OKpaIIMBaHUs UIAMEHU MOHAMU HATPUs, Kallus U KaJblus (BO3MOXKHO UCIIOJIb30BaHNE BUIEOMATEPHATIOB),
ucclieIoBaHNe aM(OTEPHBIX CBOIMCTB THUAPOKCHIA ATIOMHUHMS U THIPOKCHAA IIMHKA, peIIeHue
JKCIEPUMEHTAIBHBIX 337a4 110 TeMe «Ba)kHeHme MeTaluibl U UX COCMHEHUS».

XuMus M OKpyKauias cpeaa

BemectBa 1 maTepuaiibl B TOBCEIHEBHOM KU3HU YeI0BEKA. be3onacHoe MCIoIb30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMUYecKoe 3arpsi3HeHNe OKpy»Karolel cpe/ipl (IpeenbHast 10nycTUMas KOHIIEHTPAIUs BEIIEeCTB,
nanee — [1/1K). Posib XUMUM B pellIeHHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC MATEPHAIBI).

Meostcnpeomemnwie ceasu



Peanuzaiusi MeXnpeaAMETHBIX CBSI3€W MPU HU3YyYEHUH XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depes
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIH (QakT, TMIIOTe3a, 3aKOH, TEOPUSs, aHAIIU3, CUHTE3,
Kiaccu(uKkanus, MepHuoOAUNYHOCTb, HAOIIOJECHUE, HSKCIEPUMEHT, MOJCIUPOBAHHUE, H3MEpPEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MAaTEpUaJIbL.

®dusnka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIbI, PAIMOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUN 3apsii, IPOBOJHUKH, IMOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperaTHOE COCTOSHHUE BELIeCTBA, Ta3, pacTBOP, PacTBOPUMOCTH,
KpUCTAJNINYECKasi pemérka, CIUlaBbl, (U3MYECKUE BEIMYMHBI, €AUHUIBI U3MEPEHHs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COMHIIE.

buonorus:  ¢otocunTe3, gpixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpAIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

I'eorpadusa: armocdepa, rumpochepa, MUHEpaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IMTPOT'PAMMBI IIO XUMHUUN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs HOCTHTAIOTCS B
XxoJe O00y4eHMs] XMMHHM B €IMHCTBE Y4EOHONM M BOCIMTATEIBHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAAULMOHHBIMM  POCCUHMCKUMHU  COLUMOKYJIBTYPHBIMM UM  JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
IIPUHATHIMU B OOLIECTBE NMPaBUIaMH U HOPMaMHM MOBEAEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMSI,
CaMOpPa3BUTHUS U COLIMATM3AIUU 00yYaIOIIHXCA.

JIn4HOCTHBIE pPE3YyIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
IMO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U PACLIMPEHUE OIbITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LICHHOCTHOTO OTHOLIEHHWS! K OTEYECTBEHHOMY KYJbTYPHOMY, HMCTOPUYECKOMY W HAYYHOMY
HACJIEIUIO, TOHUMAHUS 3HAUEHUSI XMMHUECKON HayKH B JKM3HH COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH
BJI4/IETh IOCTOBEPHOI HH(OpMaLIel 0 IEPEOBbIX JOCTHXKEHUAX U OTKPBITHSIX MUPOBOMN U OTE€UECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaKAaHCKOT0 BOCTIMTAHMSA:

MPEJCTABIECHUS O COLMAIBHBIX HOPMAaX U MpPaBUIIAX MEKJIMYHOCTHBIX OTHOILIEHWM B KOJIJIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, y4eOHOUCCIIeI0BATEIHLCKON, TBOPUECKOM
U Jpyrux BUAAX JAEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOH MESTENbHOCTH IpU
BBITIOJTHEHUH Y4€OHBIX, MO3HABATEIbHBIX 3aj[ay, BBINOJIHEHUN XMMHUYECKHUX SKCIEPUMEHTOB, CO3AaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIOHMMAHHUIO M B3aWMOIIOMOIIM B Ipolecce 3TOH ydueOHOM
NEeATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE NOBEACHUE W TMOCTYIKH CBOMX TOBAPHILEH C MNO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MUPOBO33PEHUECKHUE IPEJACTABICHUS O BEUICCTBE U XUMHUYECKOM PEAKLHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIONIME OCHOBY JUUISl IOHMMAaHUs CYIIHOCTH HAYYHOU
KapTUHBI MHUpa, MPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOJBI, B3aMMOCBS3SX
YeJI0BEKa C MPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTUBBI, HAMPABICHHBIC HA TIONyYEHUE HOBBIX 3HAHUI MO XUMHH, HEOOXOMMbIE
JUIsi  OOBSICHEHHWS] HaOIIOJAaeMBIX TPOIECCOB W SIBJICHUH, ITO3HABATEIbHOW, WH()OPMAIIMOHHOW U
YUTATEIBCKON KYyIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHOW pabOThl C y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTUM;



uHTepeC K OOy4YeHHWI0O U TIO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM0o00pa30BaHMIO, MPOEKTHOM M HCCIIEOBATEILCKOM JIE€ATENBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LICHHOCTHU >XU3HHM, OTBETCTBEHHOI'O OTHOIIEHUsS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha
31I0pOBbIIl 00pa3 *HU3HHU, OCO3HAHUE IOCIEACTBUI W HENPUATUE BPEIHBIX MpPUBBIUEK (yHOTpeOsieHus
aJIKOT0JIs1, HAPKOTHKOB, KypEHHUs1), HEOOXOAUMOCTH COOIIOIeHHS TPaBUI O€30IIaCHOCTH P OOPAILEHUH C
XMMHUYECKMMH BEIECTBAMU B ObITY M peasibHOMN JKU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpeC K NMPaKTUUECKOMY M3YyUCHMIO IIpoQeccuil U TpyAa pa3iuyHOro poja, yBaXKeHHUe K Tpyly U
pe3yibTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHs NPEIMETHBIX 3HaHUHU II0
XMMHHU, OCO3HAHHbBIN BbIOOP HHAMBHUIYalbHOH TpPAaeKTOPUM HPOMOJDKEHUs 00pa3oBaHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEIIHOM
poeCCUOHATILHON JIeATEIbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJlaliTUPOBATHCS B
npodeccHoHaIbHON Cpese;

6) 9K0JIOTHYECKOTO0 BOCTIHTAHUS:

9KOJIOTUYECKHU 1EJIeCO00pa3HOe OTHOLIEHHE K IPUPOJE KaK UCTOYHHKY KM3HH Ha 3eMIle, OCHOBE €€
CYIIECTBOBAHUS, IMOHMMAaHHE ILIEHHOCTH 3JI0pOBOr0 M 0Oe30macHoro oOpas3a >KHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTHU
coOJIIOIeHUsT TpaBuJl 0€30IaCHOTO MOBEACHMs MIpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTYalMsX,
YIPOKAKOIUX 310POBBIO U KU3HU JIIOIEH;

CIOCOOHOCTH TNPHUMEHATh 3HAHMS, IOJy4aeMble MPH M3YYEHUU XUMHM, Ui DPELIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, UIsl NOBBILICHHUS YPOBHS JKOJIOIMYECKOM KYJIBTYpHI,
0CO3HaHMS TI100aJILHOIO XapaKTepa 3KOJOIMYECKUX MPOOJIEM U IMyTeH UX peleHHs IOCPEICTBOM METO/10B
XUMHH, OKOJIOTMYECKOTO  MBIIUICHHs, YMEHHUS PpPYKOBOACTBOBAaTbCA UM B  II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW M COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE I (OPMUPOBAHUS MUPOBO33PEHUS
oOllieHay4Hble TMOHATUS (3aKOH, TEOPHs, IPUHIIUI, THIOTe3a, (aKT, CUCTeEMa, MPOLEeCC, SKCIEPUMEHT U
JPYTOE.), KOTOPBIEC UCIIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEeIMETaX U MO3BOJISIOT HA OCHOBE
3HAaHUW U3 ATUX NPEAMETOB (OPMHUPOBATH MPEJCTABICHHE O LEIOCTHOW HAayyHOM KapTUHE MUpa, U
yHHUBEpCaIbHbIE y4eOHbIE NEeHCTBUS (TIO3HABAaTEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHbBIE), KOTOPHIC
oOecrieunBarOT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUTAHUPOBAHHMIO M OCYIIECTBJICHHUIO
y4eOHOI IesTeTbHOCTH.

IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJornueckue aAeMcTBUs:

YMeHI/IH HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHU ST HpI/I OCBOCHHNHN 3HaHI/II\/'IZ paCKpBIBaTB CMBICIT
XUMHUYECKUX TOHATUM (BBIIETSATh MX XapaKTEpHbIE NMPU3HAKHU, YCTAHABIUBATh B3aUMOCBS3b C APYTUMHU
HOHSITI/ISIMI/I), HUCIIOJIB30BATh IIOHATHUA IS O6’I)$ICHGHI/I5[ OTACIIBHBIX q)aKTOB 158 SIBJ'IeHI/II\/’I, BBI6I/IpaTI>
OCHOBaHUSI W KPHUTEPUH JUId KiIacCU(PHUKAIMM XUMHUYECKUX BEUIECTB W XUMHUYECKHX PpEaKIIUid,
yCTaHaBJ'H/IBaTB HpI/I'-H/IHHO-CJ'Ie}ICTBeHHBIe CBA3U Me)I(le 06T)eKTaMI/I I/I3y‘—IeHI/I${, CTpOI/ITB JIOTUYCCKUC
paccyxJieHus (MHIYKTUBHbBIE, JETYKTUBHBIE, 10 aHAJIOTUH), 1€71aTh BHIBOJIbI U 3aKIIOUCHNUS;

YMeHI/Ie HpI/IMeHSITI) B npouecce IIO3HAHUSA TIOHATUA (HpeJIMeTHBIe 158 MeTaHpeJIMeTHI)Ie),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbI€ B XUMUHU, TPEOOPA30OBLIBATH IIUPOKO MPUMEHIEMbIE
B XMMUU MOJICJIbHBIC TIPEJACTABICHHS — XUMUUYECKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMUUYECKasi popMyIia u
ypaBHEHHE XUMHYECKOW pEakIuu — MPH PEUIeHHH Y4eOHO-TI03HABATEIbHBIX 3a1ad, ¢ Y4ETOM STHUX
MOIOCJIBHBIX HpG}ICTaBHeHI/Iﬁ BBIIBIIATE H XapaKTepI/I3OBaTB CYH_[eCTBeHHI)Ie HpI/ISHaKI/I Hsyqaeme
OG’bGKTOB — XUMHYCCKUX BCHICCTB U XHUMHNUCCKUX peaKuHﬁ, BBIABJIIATD 06H_II/I€ 3aKOHOMepHOCTI/I,
MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3y4a€MbIX MPOLECCAX U SIBICHUSX.

ba3oBble uccieaoBarejibCckue AecTBUS.



YMEHHE HCIIONIb30BaTh IOCTaBICHHBIE BONPOCHl B KA4eCTBE MHCTPYMEHTa IO3HAHUS, a TaKXKe B
Ka4yecTBE OCHOBBI JJ1s1 JOPMHUPOBAHUS TUIOTE3BI 10 MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYXIECHUM;

npuoOpeTeHne ombiTa 10 IJIAHUPOBAHUIO, OPraHM3allMd M TMPOBEACHUIO  yYCHHYECKHX
HKCIEPUMEHTOB, YMEHHME HaOII0AaTh 3a XOJOM IpOLecca, CaMOCTOATEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, GopMyIupoBaTh 000OIEHHS U BEIBOIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMA,
COCTABJIATh OTYET O MPOJIEIaHHON pabore.

Pabora ¢ undopmanmeii:

yYMEHHUE BbIOMpATh, AHATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIMIO PA3JIMYHBIX BUJIOB U (opM
IIPEJICTABICHUS, TIOJy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAy4HO-NOIYJISIpHAs JIMTEPATypa XUMHUYECKOTO
COJIep KaHus, CIIpaBOYHbIE MOCOOMs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh POTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE NPUMEHSTh pa3jInyHble METOJbl M 3alpoChl NpPU MOUCKE M 0TOOpe HH(OpMaUU U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOJWMBIX [UIS BBIMOJHEHUS YYEOHBIX M IIO3HABATEIbHBIX 33134
ONpeNeIEHHOr0  THUIA, IPHOOpeTeHHue OmblTa B O0JIACTM  HUCHOJIB30BaHUS  HMH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM, OBJaJ€HUE KYJIbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IUYHbIX
IIOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BBIOMpATh ONTHUMAJIbHYIO (OpMY MpPEICTaBICHHUsS MHMOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 331a4u HECIOKHBIMHU CXEMaMHU, JuarpaMmmamu, JpyruMu opmMaMu rpaduku
U UX KOMOMHALUSAMU;

YMEHHE HCI0Ib30BaTh U aHAJIM3UPOBATh B IIPOLECCe YUEOHOM U UCCIIE0BATEIbCKON AESITEIbHOCTH
MHGOPMALMIO O BIMSHUM NPOMBIIIJICHHOCTH, CEJIbCKOIO XO3siCTBa W TpaHCIOPTa Ha COCTOSHUE
OKpY>Karolle NpUPOJHON CPEBI.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIE Y4eOHbIC 1eliCTBUA:

YMEHUS 331aBaTh BOMPOCHI (B X0/1€ AUaNora 1 (WIK) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS NPEAJIOKEHHOH 3a/1auH;

YMEHHS NPEICTABIATH IOJIyYEHHBbIE PE3yJIbTaThl I103HABATEIBHOW JESATENBHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALUI0 DPE3yJIbTaTOB BBINOJHEHUS XUMHUYECKOIO JKCIEPHUMEHTa
(J1abopaTopHOTO OMBITA, Ta00OPATOPHOI pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUS Y4eOHOro COTPYJHMYECTBA CO CBEPCTHMKAMHM B COBMECTHOM I103HABaTEIbHOM U
HCCIIEIOBATENbCKON AESITENbHOCTH IMPHU PEUIEHUM BO3HMKAIOUIMX IMPOOJIEM Ha OCHOBE ydé€ra OOLIuX
MHTEPECOB U COIVIACOBaHMA TMO3UIMHA (0OCYXAeHUs, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JACWCTBUN, ONpEJENCHHE KPUTEPHEB IO OIIEHKE KayecTBa BbHIIIOJHEHHOU
paloThI U ApyTHE).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPEACNATh LENH JESATEIBHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIISATH,
KOHTPOJIMPOBaTh M IpU HEOOXOJIMMOCTH KOPPEKTHPOBATh CBOIO JAESTENBHOCTb, BBHIOMpATh Haubosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENIbHO COCTAaBIIATh MU
KOPPEKTUPOBATh MPEIOKEHHBIM AITOPUTM JCUCTBUHN NPU BBITOJIHEHUH 33JJaHUNA C YYETOM IOJTYyYEHHUS
HOBBIX 3HaHHUH 00 U3yyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLUIX, OLIEHUBATh COOTBETCTBUE MOJTyYEHHOTO
pe3ynbTaTa 3asBJICHHOM 1eNH, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, NpEJIaracMbie B
YCJIIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yibTaToOB MO OCBOEHHUIO 00S3aTENIbHOTO COAEPKAHMSI, YCTAaHOBICHHOTO
JTaHHOM (henepasibHON pabodel MPOrpaMMoid, BBIJEISAIOT: OCBOCHHBIE 00YYalOIIMMUICS HayYHbIE 3HAHUS,
YMEHHUS ¥ cIocoObl IeUCTBUH, crieuprueckue Uit MpeAMETHON o0nacTu «XUMHUS», BUIbI JEATEIbHOCTH
[0 TOJIyYEHHIO HOBOT'O 3HAHUS, €r0 WHTEpIpEeTalMy, MpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3IHUHBIX
y4eOHBIX U HOBBIX CUTYallUsX.

K xoHiy oOydeHus B 8 kJiacce mpeMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX NMOHATHUN: aTOM, MOJIEKYJa, XUMUYECKHUI 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTEIIbHAs
aTOMHasi M MOJEKYJsIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0Jis



XUMHYECKOTO JJIEMEHTa B COCAMHEHHH, MOJSPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPHUIATETLHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas peakius, Kiiaccu(uKalus peakiyii: peakiuu
COCJIMHEHMSI, PEAKIIUU PA3JIOKEHUS, PEaKlUM 3aMEelIeHUs], peakiiui 0OMEHa, 3K30- U 3HJA0TEPMUUYECKUE
peaxkuuu, TerioBoi 3 PeKT peakiuu, siAPo aToMa, SIEKTPOHHBIH oW aToMa, aToMHasi OpOUTalb, Panuyc
aToMa, XMMUYECKasl CBsI3b, MOJISIPHAS UM HEMOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHASI CBSI3b, MOH, KATHOH,
aHMOH, PacTBOP, MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs! KOHIICHTPAIKs) B pacTBOPE;
WJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUHN U IPUMEHSTH 3TH MOHSATHUS IIPU OMTUCAHUU
BEILIECTB U UX IIPEBPAILECHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJISi COCTaBIICHUSI (DOPMYIT BEIIECTB M YPABHCHHH XUMUYECKUX
peaKIuii;
OMpEIEATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSIX, CTEIIEHb OKUCIICHUS 3JIEMEHTOB
B OMHApHBIX COCJIMHEHUSX, MPUHAMICKHOCTh BEHIECTB K ONpEAeNEHHOMY KJIacCy COEIWHEHUH II0
dbopMynaM, BUJ XUMUYIECKON CBS3M (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTUHCHUSX;
packpbiBaTh cMbica Ilepuogumueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATh MOHMMaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX NOJIO)KEeHUS B [lepmoamueckoii
CUCTEME, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IOCTOSTHCTBA COCTABA, ATOMHO-MOJIEKYJIIPHOTO yUYEHUs,
3aKoHa ABOTaJIpo;
OIMKCHIBATh U XapakTepu3oBaTh TabaumuHyro Gopmy [leprogndeckoil CUCTEMBI XUMHUYECKHUX SJI€MEHTOB:
pa3nuyaTh NOHSTUS «TJaBHas nojarpynna (A-rpynna)» u «nobounas noarpynna (b-rpymma)y», mansie u
00JIbIIIKMe TIEPUO/IbI, COOTHOCUTH 0003HAUYECHHUS, KOTOphIe UMeroTcs B Tabnuue «llepuoguueckas cucrema
xumudeckux sneMeHtoB JI. M. MenjeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsl sijapa, oOIllee 4YMcCiIO DJIEKTPOHOB U pacHpeleieHHe UX II0
AJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMHUYECKHE PeakIuu (110 YHCITy
Y COCTaBY YYaCTBYIOIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XMMUUECKHE CBOMCTBA BEIIECTB PA3TUYHBIX KJIACCOB, MOATBEPKAAS
OMHUCaHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKITU;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KAue€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUI B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB, MACCOBYIO JJOJIF0 XUMUYECKOTO
aJIeMEHTa Mo (QopMyJie COETUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NMPOBOJIUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON PEaKLUH;
MPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEILHON JCATENIHPHOCTH — aHallu3 M CHUHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEMATU3AIINIO, KJIACCU(UKAILINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€U — JUIs
W3y4YEHUsI CBOMCTB BEIIECTB M XHUMHUYECKHUX PEAKIWN, €CTeCTBEHHO-HAYYHBIE€ METOJIbI TO3HAHUS —
HaOI0/IeHNe, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );
CJIe/IOBaTh TMpaBUJiaM TOJIb30BAHUS XUMHUYECKON MOCYyAOW M 1abopaTOpHBIM OOOpYJOBaHUEM, a TAKKe
MpaBUJIaM OOpAIeHHsI C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU 10 BBHITIOTHEHUIO TaOOPATOPHBIX
XUMHUYECKUX OIBITOB MO TIOJYYCHHIO M COOMPAHHIO Ta3000pa3HbIX BEMIECTB (BOJOPOJA M KHUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM /10J1€i paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MIPOBOJIUTh XUMUYECKHE IKCTIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MIOMOIIIBIO
WHIUKATOPOB (JakMyc, ¢heHondraaert, MEeTUIOPAHK U IPYTHE).

K koniy oOyuenus B 9 kJjacce mpeaMeTHBIE pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:
PacKpbhIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHATHHA: XMMHUYECKHIH JJIEMEHT, aTOM, MOJIEKyJa, WOH,
KaTHOH, aHMOH, MPOCTOE BEUIECTBO, CII0’KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATETILHOCTh, CTENIEHb
OKHWCJICHUSI, XUMUYECKasi PEaKIus, XUMUYECKas CBsA3b, TEIIOBOM A((PEeKT peakiuu, MOIb, MOJSPHBIN
00BEM, PacTBOp, AIEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHIECKAS] TUCCOLUAIUS, PEAKIIU MOHHOTO
oOMeHa, KaTajan3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIE PEAKIINH, OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, AJNTOTPOIIHUS,
ampOoTepHOCTh, XUMUYECKas CBsI3b (KOBAJCHTHAsI, HOHHAS, METAJUINYECKas ), KpUCTAIIIMYECKAs PelIETKa,



KOppO3Usl METaJUIOB, CIIJIaBbl, CKOPOCTh XMMHMUYECKON PEAKIMH, IPEAEIbHO JOIMYCTUMAas KOHLEHTpaLMs
IT1JIK BemecTBa;

WJUTIOCTPUPOBAThH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX ITOHATHI U IPUMEHSATh 3TU NOHSTHS IPU OIIMCAHUN
BELIECTB U UX NPEBpAILECHUN;

MCTOJIB30BATh XMMUYECKYI0 CUMBOJIMKY JUIsSi COCTaBICHUs (DOPMYJT BEIIECTB U YPABHEHUN XMMHUYECKUX
peaKIuii;

OIIpEAEIATh BAJEHTHOCTh U CTENEHb OKUCIEHMSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX PAa3IMYHOIO
COCTaBa, MNPHUHAMJIEKHOCTh BEIIECTB K OINpPENeNEHHOMY KJIAcCy COEOUHEHUH 1o ¢GopMmynaM, BUJ
XUMHUYECKOH CBSI3U (KOBaJIEHTHAs!, NOHHASI, METAJIJIMYECKAsl) B HEOPraHUUECKUX COETUHEHUSX, 3apsii HOHA
[0 XUMHMUYECKOH (opMyiie, Xapakrep cpeibl B BOJHBIX PAacTBOPAaX HEOPraHMYECKMX COEJUHEHUH, TUIl
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMbicn Ileprnoguueckoro 3akona [[. M. MenneneeBa U AeMOHCTPUPOBATh €r0 NMOHUMAaHUE:
OIMCHIBATh M XapaKTepu30BaTh TabauuHyo (Gopmy Ilepuomudeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyaTh NOHATHUS «TJIaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpynmna)», mansie u
OospIIMie TEPUOIBI, COOTHOCHUTH O0O3HAUEHHsS, KOTOpPhIE HMMEIOTCS B IEPHOAWYECKON TabiuIe, C
YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, od1ee
YHCII0 IEKTPOHOB M PACTIPEICTICHHUE UX T10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B IIPEJENax MaJbIX IIEPUOJOB U IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

KJ1accu(uIUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BEIECTBA, XUMUYECKHUE peaKuH (110 YUCITy
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY AS(PQEKTy, MO0 HM3MEHEHHUIO CTEleHEH
OKHCJICHUS XMMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeNU(UIECKHEe XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, IIOATBEPKAasi ONMCAHUE IIPUMEPAMK MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

COCTaBJIATh YPAaBHEHHUs DJIEKTPOJUTHYECKON IUCCOLMALMU KHUCIOT, IIENOYEH M COJIEH, IIOJIHBIE U
COKpalI€HHbIE ypaBHEHHUS peakuil HOHHOTO OOMEHa, YpaBHEHMs peakUui, MOATBEPKIAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS
XMMHYECKUX TPEBPAILIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0 XUMUYECKOTO
aJieMeHTa Mo (opMyiie COeAMHEHUs,, MAaCCOBYIO JOJIO BELIECTBA B PAcTBOpPE, MPOBOJAUTH PAcUETHI 1O
YPaBHEHHUIO XUMUYECKOW peaKIuu;

coOoIaTh MpaBuiia MOJIb30BAHUS XMMHUYECKOH MOCyaoi M J1abopaTopHbIM 00OpYJOBAHUEM, a TaKXkKe
IpaBwjia 0OpaIlIeHUs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO Ja00OPaTOPHBIX
XUMUYECKHX OMNBITOB MO TMOJYYEHHUIO M COOMPAaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO
rasa);

IIPOBOAMTH PEAKIUH, IMOATBEPXKIAIOLINE KAaueCTBEHHBIM COCTAaB pa3jIMUYHBIX BEIIECTB: PAaclO3HABATH
OTIBITHBIM MYTEM XJIOPH -, OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cuinukat-, cyiabpaT-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUS M MOHBl HM3YYEHHBIX METAUIOB, IPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOpPraHMYECKUX BEIECTB;

IIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIbHON JEATENbHOCTH — AaHaJUu3 W CHUHTE3, CPaBHEHUE,
000011IeHNe, CUCTEeMAaTU3allNI0, BBISIBICHUE NMPUYMHHO-CIICJCTBEHHBIX CBSI3€H — JJIi U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUUECKUX PEaKIiil, eCTEeCTBEHHO-HAyYHbIE METO/Ibl MO3HAHUSI — HAOII0IeHUEe, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanmeHnoBaHMe pa3IelioB U TEM MTPOTPaMMBbI KonnyectBo yacos DnexTpoHHbIe (1IH(POBHIC)
n/m Bcero| KonTponbHble [IpakTHyeckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
|Pa311e.11 1. TeopeTH4ecKkue OCHOBBI OPraHUYECKO XUMUH
1.1 |[IpeameT opranudeckorl XUMHUH. TEOpHs CTPOSHUS 3 bubmuorexa [JOK
opranuyeckux coeauneHuii A. M. Byrtnepoa https://m.edsoo.ru/ff0d2be8

|I/IT0r0 0 paseny H 3 H

|Pa3)1eJ1 2. Yriesoaopoanl

2.1 |[IIpenenbHble YIIIeBOAOPOIbI — aJIKAHBI 2 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

2.2 ||[HempenenbHbIC YTIEBOIOPOIBI: ATKEHBI, AJIKAIUCHBI, 6 1 bubnuorexa [JOK

AIKUHBI https://m.edsoo.ru/ff0d2be8

2.3 ||[ApomaTHyYecKHe yrieBOI0POIbI 2 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

2.4 |[IpupoaHble HCTOUHUKH YTJIEBOJOPOJIOB U UX mepepaboTka | 3 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2be8

|I/IT0ro 10 paszeny H 13 H

|Pa3)1e.11 3. Kuciopojacoaep:xaiue opraHu4eckne coeJuHeHust

3.1 ||Couptsl. denon 3 bubnnoreka [JOK
https://m.edsoo.ru/ff0d2be8

3.2 ||Ampperunsl. KapOonoBsie KucioTsl. CriokHbIE 2QUPHI 7 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d2be8

3.3 ||YrieBoasl 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

|I/IT0ro 0 pas3zeiy H 13 H

|Pa3zle.11 4. A3oTcoaepikaliye OpraHudecKne coeMHeHus

4.1 ||AMuHBI. AMHMHOKHCIIOTHI. beaku 3 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d2be8
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Ne

HanmenoBanue pa3nesnoB 1 TeM IPOrpamMMel ‘

KonmuectBo yacoB

OnexTpoHHbIe (1IU(POBLIC)

n/m Beero|| KoHTposbHbIe I[IpakTHuecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
|I/IT0ro 0 pasaeny H 3 H
|Pa311e.11 5. BbICOKOMOJIEKYJISIPHbIE COCUHECHUS
5.1 |[Lmactmaccel. Kayuyku. Bonokna 2 bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8
|I/IT0ro 1o pazjaeiny H 2 H
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2 bubmmoreka [IOK
https://m.edsoo.ru/ff0d2be8
11 KJIACC
Ne HanMeHoBaHuE pa3elioB U TEM MTPOrPaMMBbI ‘ KonmvectBo yacoB ‘ DnekTpoHHbIe (1IU(POBHIC)
n/m Bcero| Kontponsueie | Ilpakruueckue 00pa3oBaTeNBHbIC PECYPChI
paboThI padoThI
|Pa311e.11 1. TeopeTu4yecKkue OCHOBbI XUMMHU
1.1 ||Ctpoenue atromoB. [leprnoauueckuii 3akon u [lepuoanueckas 3 bubnnoreka [JOK
cucTeMa XuMuueckux snemenToB Jl. M. Menaeneesa https://m.edsoo.ru/ff0d2be8
1.2 ||Crpoenue BemectBa. MHOTr0OOOpa3ue BENIECTB 4 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8
1.3 || Xumuueckue peaxiuu 6 1 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8
|I/ITOro 0 pa3feny H 13 H H H
|Pa3zle.11 2. Heopranmueckasi XuMusi
2.1 |[Meramasl 6 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d2be8
2.2 |[Hemertamibl 9 1 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d2be8
2.3 ||CBs13p HEOpPraHMYECKUX M OPTAaHHMYECKUX BEIECTB 2 bu6muoreka [JOK
https://m.edsoo.ru/ff0d2be8
|I/IT0ro 10 pasfeny H 17 H H H
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Ne HanmenoBanue pa3neiios U TeEM IpOrpamMMbl KonunyecTBo yacos OnexrponHbie (TU(pOBLIC)
n/m Beero|| Kontponsnsie | IlpakTuueckue 0bpasoBaTeNbHbIE PECypChl
paboThI paboTbI
|Pa311e.11 3. XumMusd 4 :KU3Hb
3.1 | Xumus u )Ku3Hb 4 bubnunorexa LIOK
https://m.edsoo.ru/ff0d2be8
|I/IT0ro 10 pasaeny H 4 H

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 | 3 |



https://m.edsoo.ru/ff0d2be8

HHOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KomnuecTBo yacos ‘ [ara DJEeKTPOHHBIE UPPOBBIE
n/n Beero| Kontponsbie || Ipaktuueckue || H3YIeHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThl
1 | [Ipeamer opraHndeckoil XuMuM, €€ BOSHUKHOBEHUE, pazButue u|| 1
3HauUEHUE
2 ||Teopus cTpoeHUs OPraHUYECKUX COCTMHEHUN A. M. 1
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3 |[IpencraBienue o KaccupUKAIIMN OPraHUICCKIX BEIICCTB. 1
Homenknarypa (cucremMaTuyeckasi) U TpUBHAJIbHbIE HA3BAaHUS
OpraHMYECKUX BEIIECTB
|4 ”AJIKaHI)II COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN PsIJT H 1 H H H H |
|5 HMeTaH U 3TaH — [POCTEHIINE IPEICTaBUTEININ AJIKAHOB H 1 H H H H |
|6 HAnKeHH: COCTaB U CTPOEHHUE, CBOICTBA H 1 H H H H |
|7 HBTHneH U MPOIUJIEH — MPOCTEHIINE MPeICTABUTENN AIKEHOB H 1 H H H H |
8 |[IIpaktuueckas padota Ne 1. «[lomydeHue 3TuIeHA U H3ydeHHUE 1 1
€ro CBOMCTB»
9 ||Ankaguensl. byraguen-1,3 u metunOyraauen-1,3. [Tony4yenue 1
CHUHTETHUYECKOT0 KayuyKa U pe3UHbI
10 ||AnKuHBI: COCTaB U 0COOEHHOCTH CTPOSHHS, TOMOJIOTHYESCKHIA 1
psii. AlleTUIIeH — MPOCTEHIINI PeICTaBUTENb AIKHHOB
|11 ”BH‘{I/ICJ‘ICHI/I}I [0 YPaBHEHUIO XMMUYECKON peaKIiuu H H H H H |
|12 HApeHm: 0en30 1 Tomyos. TOKCMYHOCTh apEHOB H H H H H |
13 |lenerndeckas CBsI3b YIIIEBOIOPOIOB, MPUHAMIEKAIINX K
Pa3IMYHBIM KJIaccam
14 ||[IpupoaHbIE HCTOUHUKH YTIIEBOJOPOIOB: IPUPOIHBIN a3 U 1
MOMyTHBIE HEPTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepaboTKu
15 ||[IpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB: IPUPOIHBIN a3 U 1
MOMYyTHBIE HEPTAHBIE ra3bl, HEPTH U MPOAYKTHI €€ epepaboTKu
|16 HKOHTponLHas{ paborta 1o pazaeny «YTJIeBOI0POIbI» H 1 H 1 H H H




Ne Tema ypoxka KomnuecTBo yacos ‘ [ara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponbbie | Ipaxriueckue || H3Y4eHHS o0pa3oBaTesbHbIC PECYPChHI
paboThI paboThI

17 |IIpenenbHble OHOATOMHBIE CIIMPTHI: METAHOJI U 3TAHOJL. 1

BonoponHas cBsi3b
|18 HMHoroaTOMHHe CIIMPTHI: STUICHTIIMKOJIb U TIIALEPUH H H H H H
19 || ®enon: ctpoeHne MOJEKYIbI, (PU3HUECKUE U XUMUYECKHE

CBOICTBA, TPUMCHEHHE
|20 ”AJ‘IB,I[GFI/I,I(HZ (dbopMabAETHI U alleTalIbICTH L. AIICTOH H H H H H
21 ||OmHOOCHOBHBIE MpECIIbHBIC KAPOOHOBBIC KHUCIOTHI: 1

MypaBbHHAS U YKCYCHAasI
22 |[[IpakTtuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1

KHCIIOTEI»
23 ||CteapuHOBas M OJIEMHOBAS KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHIMX KapOOHOBBIX KHCIIOT
24 |[Mpblia KaK COJIU BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEe 1

JEUCTBHE
25 ||CroxxHbIe 2pHPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1

[Muaponus cioxHBIX 23(HUPOB
|26 H)KHpLI: TUPOJIU3, IPUMEHEHHUE, ONOJIOTUYECKas POJIb KUPOB H H H H H
27 |[YTneBonbl: cocTaB, Knaccudukamus. Baxueime

MpeJICTaBUTENH: TIII0K03a, PpyKTO3a, caxapo3a
|28 ”KanMaJ'I U TIeJITF0JI03a KaK MPUPOTHBIC TIOTUMEPHI H H H H H
29 |[KonTposbHas padoTa o pasneny «Kucmopoacoaepxaine 1

OpTaHUYECKHUE COCTUHEHUS
|30 HAMI/IHLI: METUJIAMUH U aHUJINH H 1 H H H H
31 ||AMHUHOKHUCIOTHI Kak aM(OTEepHBIE OPTaHUYECKUE COSAMHECHHUSI,

ux Omonornyeckoe 3HaueHue. [lentuapt
|32 ”BeJ‘IKI/I KaK MPUPOHBIC BEICOKOMOIIEKYIISIPHBIE COSAMHEHUS H H H H H
|33 ”OCHOBHLIC MIOHSTHS XUMHUHU BRICOKOMOJIEKYJISIPHBIX COSTUHEHHH H 1 H H H H




Ne Tema ypoxka KomnuecTBo yacos ‘ [ara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero| Koutponbabie || paktuueckue || H3YIeHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
34 ||OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coeauHenuil. [Inactmaccsl, kKayuyku, BOJIOKHA
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 I 2 I |
11 KVIACC
Ne Tema ypoxka ‘ KonnuecTBo yacos | Hara || DnexTpoHHbIe LU(pOBBIE
n/n Bcero|| Konrponbnsie || [Ipaktnueckue || 13YICHHA obpasosatenbHbIe
paboThI paboThI PeCypChI
|1 HXI/IMH%CKHI?I AIIEMEHT. ATOM. DIEKTPOHHAsE KOH(PUTYpanrsi aTOMOB H H H H H |
2 |llepnonnueckuii 3akoH u Ilepuoaudeckas cucreMa XUMHYECKIX
sneMmeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM Teopueit
CTPOEHHS aTOMOB
3 ||3aKOHOMEpPHOCTH U3MEHEHHs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX 1
COEIMHEHUH 110 TPyIaM U IepruoaaM. 3HaueHUE MepUOINIECKOro
3aKOHA U CUCTEMbI XUMHYeCcKuX d1eMeHToB .. MeHnneneeBa B
pa3BUTHH HAYKH
4 ||CtpoeHue BemecTBa. XUMHUYECKasi CBSA3b, €€ BUIbI, MEXaHU3MBbI 1
00pa3oBaHUs KOBAJIEHTHOM cBsA3U. BoopoaHast cBA3b
5 |[BaneHTHOCTb. DNEKTPOOTPHULATENbHOCTh. CTENEHb OKUCICHHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
6 |[lonarue o nucnepcHbIX cucreMax. MicTHHHBIE M KOJITOUTHBIE 1
pacTBOpBl. MaccoBas 710715 BEIIECTBA B PaCTBOPE
7 |[Knaccuduxaius 1 HOMEHKIATypa HEOPraHUYECKUX COSAMHEHUN. 1
I'eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMUHBIX KJIaCCOB
8 |[Knmaccuduxanus XUMUYECKUX peakIfii B HEOPraHMUECKOU U 1
OpraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB; 3aKOH
COXpPaHEHMsI U TIPEBPALICHUS SHEPTUU NPH XUMHUECKUX PEAKLIUAX
|9 HCKOpOCTB peakimu. OOpaTuMble peakiui. XMMHUECKOe PaBHOBECHE H 1 H H H H




Ne Tema ypoxka KonunuecTBo yacos | Hara | DnexTpoHHbIe HU(DPOBBIC
n/m Bceero|| Konrponsnsle | [Tpaktuueckue || A3YICHUA obpasopatenbHbIe
paboThI paboThI pecypeel

10 |[Ipaktuyeckas pabora Ne 1. «BnusiHue pa3nuvHbIX GaKTOPOB Ha 1 1

CKOpPOCTb XUMUYECKOH peaKIum»
11 |Onexrponutuyeckas qucconuanus. [Ionstue o BO1OpoHOM 1

noka3zarene (pH) pactBopa. Peakunu nonsoro oomena. I'mapoinus

OpPraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB
12 ||OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonstue 06 1

9JIEKTPOJIM3€E PacIlJIaBOB U PaCTBOPOB COJIEH
|13 HKOHTpOJILHaﬂ pabota no pazneny «TeopeTndeckue OCHOBBI XUMHUI) H 1 H 1 H H H
14 |Meramnsl, ux nonoxenue B [lepuoanyeckoil cucreMe XUMHUYECKUX

anemenToB Jl. V1. MenzeneeBa u 0COOEHHOCTH CTPOEHUSI ATOMOB.

Obume ¢uznyeckure cBOCTBa METAIIOB
|15 HCHJIaBI)I METAJIJIOB. DJIEKTPOXUMHUYECKHUH psiJl HANIPSKEHUH METaNIOB H H H H H |
16 | Xumuueckue cBOMCTBA BXKHEHIINX METAIUIOB (HATPUM, KAJIUH,

KaJbLIMHA, MAarHUH, aIFOMUHUIN) ¥ UX COeIMHEHUN
|17 HXI/IMI/ILIGCKI/IG CBOKCTBA XpOMa, MEAU U UX COCIUHEHU H H H H H |
|18 HXI/IMI/I‘-ICCKI/IG CBOMCTBA IIMHKA, JKee3a U UX COSINHEHHH H H H H H |
19 |[[Ipaktuyeckas padora Ne 2. "Penienue sKcriepuMEHTAIBHBIX 33149 1O 1

Teme «MeTams"
20 ||Hemetannsl, ux nonoxenue B Ilepuoguueckoii cucreme xumuueckux || 1

aneMmeHToB /l. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
21 || ®usmyeckre CBONCTBA HEMETAIOB. AJIJIOTPOIMS HEMETAIUIOB (Ha 1

puUMepe KUCIopoaa, cepsl, hochopa u yriepoaa)
|22 HXI/IMquCKHe CBOMCTBA raJIOT€HOB, CEPBI U UX COCAMHEHUN H 1 H H H H |
|23 HXI/IMquCKHe CBOICTBa a30Ta, pocodpa U X COeTUHEHUN H 1 H H H H |
|24 HXI/IMquCKHe CBOMCTBA yIiIepoJia, KPEMHHUS U UX COCTMHEHUN H 1 H H H H |
|25 HHpI/IMeHeHI/Ie BO)KHEHIINX HEMETAJUIOB U UX COCJMHEHUI H 1 H H H H |




Ne Tema ypoxka KonunuecTBo yacos | Hara | DnexTpoHHbIe HU(DPOBBIC
U3y4YEeHHUS o0Opa3oBaTeslbHbIE

n/m Bcero|| Konrponbnsie || IIpakTnueckne
paboThI paboThI pecypeel

26 ||O000menne U cucTeMaTh3alys 3HaHUH 110 TeMe «Hemeraby. 1
BbruncieHus o ypaBHEHUSAM XUMHYCCKUX pPEaKInui U
TEPMOXUMHUYECKUE PACUETHI

27 |I[Ipaktuueckas padora Ne 3. «Pemienne sKkcriepuMeHTIBHBIX 3a1a4 o] 1 1
Teme "Hemerasl"»

KonTponbHas pabota mo Temam «Metamib» u «Hemeramib H

28
29 |[Heopranwdeckue u opraHUYeCKHe KHUCIOThl. Heopranndeckue u
OPraHu4CCKUC OCHOBAHUA

30 ||AMdoTepHbIe HEOPTaHUIECKHUE U OPTaHUYCCKUE COCTMHCHUSI. 1
['eHeTHYecKas CBSI3b HEOPTAaHMYECKUX M OPraHUIECKUX BEIICCTB

31 ||Ponp xumuu B oOecrieueHUH SKOJIOTHYECKOM, JHEPIreTHICCKON 1 1
MUIICBON O€30IMACHOCTH, Pa3BUTUU MEIULIUHBI

32 |[IpencraBneHust 06 OOMIMX HAYYHBIX MPHHIUIIAX TPOMBIIIJICHHOTO 1
IIOJIyYEHUS BXKHEUILINX BELLIECTB

|33 quJ'IOBeI( B MUpE BEILIECTB U MaTepUaOB H 1 H H H H

|34 HXI/IMI/IS[ U 37I0pOBBE UEJIOBEKA H 1 H H H H
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 3 [




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3narensctBo «IIpocBemieHne»
» Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AkimonepHoe obmectBo «M3natenscTBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocooue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022 rou.

. O.C.I'abpuensia, .I'.OctpoymoB, «O0mias XxumMust B TeCTax, 3aaadax, ynpaxaenusx. 11 kmace» — M.: Ilpoda, 2023 rox.

. O.C.TI'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoiabHBIE B TpoBEepoUHbIe padoThl K yueOHHKY». — M.: JIpoda, 2021 r.
. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HacronpHas kaura i yautens». Yacts 1 — M.: Ipoda, 2019 roga.

. O.C.I'abpuensu, I'.I'.JIbicoBa, A.I'.Benenckast «Xumus 11 xnace: Hactonpnas kaura uis yuurensi». Yacts 2 — M.: [Ipoda, 2022 roa.

. 0.C.T'abpuensn, [1.B.Pemeros, .I'.OctpoymoBa «3amgauu Mo XUMHH U CIIOCOOBI BX penieHus» - M.: «Jpoda», 2021roz.

. B.I'. JlenuncoBa «Xumus 11 knacc noypounsie miansl o yueOHuky O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpan» Yuurens 2018roxa.

. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumum 11 ximacey, - M.: Dk3amen, 2019r.

. 9. 0.C.I'abpuensn, U.I'.octpoymoB «Xumudeckuii skcriepumeHT B mkone 11 kmacey; - M.: [Ipoda. — 2019 roa.
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IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
http://www.chemnet.ru 'azera «Xumus» u callT Ui yauTens «5 uay Ha ypoK XUMHUK»

http://him.1september.ru Equnas xomiexmus LJOP: TIpenMernast Kommekius « XUMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIe SKCTIepUMEHThI: Xumusi. Komekius Poccuiickoro o01ieodpa3oBaTeibHOTro
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoi

http://www alhimik.ru Bcepoccuiickast onmuMnuaia nKoJIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuueckast XuMusi: 3JI€KTPOHHBIA y4eOHUK JJIS1 CpeIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KoIe1K: XUMUSL

http://www.chemistry.ru JlucranuinoHHast OIMMIKAAA 10 XMMHUU: TEIEKOMMYHUKAIMOHHBINA 00pa30BaTeIbHbIA MPOEKT
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