MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKOM ®EJNEPAIINA
MunucrepcTBo oopazoBanust CBepayIoBCKoOil 00J1acTH YipaBjieHue 00pa3oBaHusi
Aavunauctpannu ropoaa Huxuauii Tarna
MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpe:KIeHue CpeIHss
o0meoopa3zoBaresibHas mkoJa Nel(0

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOW MOAMNCHIO
Cepruoukar: dclffod02dc42 b046569b685df26ad5
My

pexaen

PACCMOTPEHO YTBEPXJIEHO
Hez[argquCKHM Beroene € 0202202610 26042021 Hupexktop MAOY COIII
CoseToM Nel0O
IIporokon Ne 1 ot 31.08.2026r. H.B. SI30BCcKux

[Tpuka3z Ne 01-12/285
ot 31.08. 2026 1.

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS (ID 9884849)
yueOHoro ripemeTa (Kypca)
«XUMHUA»
A1t obyvaromuxcsi _8-9 Kmaccos
C pacCTPONMCTBAMH ayTUCTUYECKOI'O CIIeKTPa
(BapuaHT 8.1)

r. Hooxauit Tarun
2026 T.



HOACHUTEJIBHAS 3AIIMCKA

AnantupoBaHHas palodas mporpamMma MO YydyeOHOMY TIpeIMeTy «XUMUs»
paccuMTaHa Ha OOydYarommxcs ¢ paccTpoiicTBamu aytuctuueckoro crekrpa (PAC),
OCBaMBAIOLIUX 00Pa30BATEIBHYIO IPOrPaMMy B MHKJIIO3UBHOM KJlacce.

[Ipu peanuzanuu pabodel MporpaMmbl yUnuThIBatoTCs ocobeHHoctu aeteit ¢ PAC —
crnerupUIecKre HAPYIICHUS Pa3BUTHS, XapaKTEPHU3YIOIIMECS Ka4eCTBEHHBIM
HApPYILICHUEM COLMAIIBHOIO B3aUMOJICMCTBUSI, KOMMYHHUKAIMA, OTPAHUYCHHBIMU
HHTEpPECAMU U JEATEIBHOCTBIO, MOBTOPSAIOIIMMCS CTEPEOTUIIHBIM IIOBEACHUEM.
Ho, necMmotpsi Ha oOutue yepThl, feTu U noapocTku ¢ PAC cocTaBigiOT O4Y€Hb
HEOJHOPOAHYIO IPYIINY: BBIPA)KEHHOCTh HAPYIIEHUM, HEPABHOMEPHOCTh PA3BUTHS
BBICIIUX TCUXUYECKUX (YHKIUNA Yy KOHKPETHBIX JETed MOTYyT 3HAYUTEIHHO
pa3au4aThCs.

OcobenHocTy mpenojiaBanus npeamera «Xumus» oOydaromumces ¢ PAC.

OoOyuaromuecs ¢ PAC, kak npaBuio, JEMOHCTUPYIOT YCIHEIIHOCTh B M3yUYEHUU
TEOPETUYECKUX  OCHOB  XMMHHU: IIOHATHOE  BU3YAJIIBHOE  IIPEICTABIICHUE
nepuoauyeckoro 3akoHa JI.M. MenneneeBa, CTpoeHUs aToMa, YeTKas rpapuieckas
3aMCh NPOTEKAHMS XMMHYECKUX PEAKIHUl CO3AAaeT MPEANOCBUIKH JUIi MHOTHX
oOyuatomuxcs ¢ PAC mo4yBcTBOBaTh CBOIO BBICOKYIO KOMIIETEHTHOCTh B 3TOM
obmactu. Teopermueckass XUMHS MOXET CTaThb OOJACTbIO WX CBEPXLEHHBIX
nHTepecoB. OMHAKO, B CBSI3M C BO3MOKHOW MOTOPHOW HEJIOBKOCTBIO U APYTMMH
cnenupuyecKUM 0COOEHHOCTAMH, oOyuwaromuecs ¢ PAC MOryT HCHBITHIBaTh
3HAQUUTENbHBIE 3aTPYJHCHHS B IMPOBEACHHUM XUMHUYECKUX OKCIEPUMEHTOB,
MPaKTUYECKUX U JIabopaTOpHbIX padoT. OHM MOTyT 3HATh HOPMBI W TpaBHiia
0e30macHoOi paboThl B XUMUYECKON 1a00OPATOPUU, HO HE YMETh X PEAIM30BaTh HA
IPAKTHKE.

BakHpIM acrekToM u3ydeHus IpeaMera «XUMHs» JUis 00ydaroluxcs ¢
PAC sBnsercss pa3BUTHE HUX JKU3HEHHBIX KOMIICTCHIIMH. 3HAHUS U YMEHWUS,
dbopMupyembie y oOydaromuxcsi Ipu U3y4eHUU XUMUHU, BO MHOTOM JIOJIKHBI OBbITh
CBSI3aHbI C XUMUYECKMMU MPEBPAILICHUSIMHU BEIIECTB, HAOIIOAAEMbIMU B PEAIbHOM
KWU3HHM, JOJDKHBI HMETb HE TOJBKO TEOPETUYECKYK), HO H MPAKTUYECKYIO
HAIIPaBJICHHOCTb, PEAIM3YEMYI0O B YPOUHOM W BHEYPOUHOM JEATEIBHOCTH 4Yepe3
BBINIOJIHEHHE J1a0OpPaTOPHBIX MCCIEAOBAHMM, ONBITOB, U Ap. Bce 3T0 MO3BONIAIOT
WCIIOJI30BaTh PACUIUPITh WHIWBUIyalbHbIA ONBIT oOywatromerocs ¢ PAC u
ONMUPAThCS HA MPAKTUYECKOE IMPUMEHEHUE ITOJYYEHHBIX 3HAHUN W yYMEHUU B
KU3HU.

[Tpu u3yueHun yueOHOro MaTepuasa mo NpeaMeTy HeoOX0IMMO YUUTHIBATS,
yro oOyuatomuecs ¢ PAC Moryt uCHbITBIBaTH CHEIU(pUYECKHE TPYIHOCTH B
OCBOEHUH yudeOHOro marepuana. BcrmeiacTBue TpyAHOCTEH BBIIEICHHS TIABHOTO
WM CYIIECTBEHHOTO B TEKCTE, & TAKKE TPYAHOCTEH B MOHUMAHHUH IPEIMETHOU



TepMuHoJIoruH, y ooyuatomuxcsi ¢ PAC BO3M0KHO BO3HUKHOBEHHUE CIIOKHOCTEH ¢
U3yYCHHUEM TEOPETUYECKOro MaTepuana. Takke HeIOCTaTOYHOe MOHUMaHUe
TEPMHHOJIOTMH MOXKET OBITh MPEMSITCTBUEM IS IPABUIBHOIO PEILIEHUs 3a]a4, IPH
TOM, 4YTO CaMO pElICHHE 3a7a4 [0 OCBOEHHOMY aJTOPUTMY, OOBIYHO HE BBI3bIBACT
TPYAHOCTEN Yy 00yUarOIINXCsl.

Hekortopsle TeopeTudeckue pas3ziesibl JaHHOTO MPeaIMeTa MOTYT HAaXOJIUThCS
B 30He cnenuuyeckux HHTEepecoB oOywaromerocs ¢ PAC, B u3yueHUH HX
oOyuaromuiicsi ¢ PAC MoOXeT 3HaYUTEIbHO OMNEepeXaTh TEMI M3YyUEHHUs JTaHHBIX
pasnenoB ApyruMH oOydaromumucs kimacca. CrenyeT MaKCUMalbHO —3TO
YUUTHIBaTh MPU OPraHU3allii MPOEKTHOW JESATENbHOCTH MO MpEeAMETY, BKIIOYas
oOyuatomerocsi ¢ PAC B mpoekTHble KOMaH/bI, @ TakKXKe, Opy4YaTh BHIIOJHEHHUE
WHAMBUIYAIbHBIX TPOEKTOB 10 TEMAaTHKE €ro Crenupuieckux HHTEPECOB,
co3/aBasi yCJIIOBHUS MOBBIIIEHHS €r0 COLIMAIBHOTO CTaTyca B Ia3ax CBEPCTHUKOB

Jl5is [OoCTHKEHHSI THTAHUPYEMBIX PE3yIbTaTOB HEOOXOAUMO:

- aJanTUpoBaTh METOJbl NPEJCTABIECHUS HOBOIO Marepuana, CIOocCOObI
TEKYIIET0 KOHTPOJIS U PENpe3eHTALUHU TOTyYEeHHBIX 3HAHUI;

- 1enecoo0pa3HO  3aJeHCTBOBATh  BO3MOXKHOCTH  JIONOJIHUTENIbHOMN
BU3YaJbHON TMOJJACPKKH H3Yy4aeMOro marepuana (WUIIOCTpaluK, Yy4deOHbIe
¢unbMbl,  BUPTyaJbHbIE  ONBITHI,  JIMYHBIE  CIPABOYHbIE  MaTepHalIbl,
IIPEJICTaBJICHHBIE B CXeMax, TaOJuIax u T.11.);

- YUUTHIBaTh HEPABHOMEPHOCTh OCBOeHHMsI oOyuatotumcs ¢ PAC paznuyHbix
TeMaTHYECKUX oO0JacTell MO JaHHOMY IIPEAMETy, HEOOXOAWMO CTPEMHUTHCS B
cozganuu g obyyaromerocs ¢ PAC cuTyanuu ycnexa Kak B YpPOYHOHM, Tak H
BHEYPOYHOI JIeATETHHOCTH 110 JAHHOMY MPEeIMETY;

- MAaKCHUMAaJIbHO HCIOJb30BaTh pPa3NUYHBbIE CHUCTEMBI TecTtupoBanus, IT-
TEXHOJOTHH, TPE3CHTAlNH, HAYYHO-TIOMYJSApHbIE (UIbMBI, CXEMBI, W JIpyTrHe
CpElICTBAa BU3yaJIM3allUU MPU OOYUYEHUU U OLEHKE JOCTHKEHUN 00yYarolerocs
PAC B manHOI1 00J1aCTH;

- TpU HEIOCTAaTOYHOW Cc(POPMUPOBAHHOCTU TPadoO-MOTOPHBIX HABBIKOB
NPEeIyCMOTPETh  BO3MOXKHOCTH  BBIIIOJHEHHUS  3HAYUTEIBHBIX IO  00bEMY
MUCHbMEHHBIX 33JJaHUI HAa KOMIBIOTEPE, BBIIOJIHEHUE T1a00PaTOPHBIX pabOT MOKET
OBITh 3aMEHEHO KOMIIBIOTEPHBIM 3KCIIEPUMEHTOM,;

- CcOKpamiatb OO0BbEM NHUCHbMEHHBIX 3aJaHUl TpPU COXPAaHEHUU YPOBHS
CJIOKHOCTH;

- COKpaIlaTh BHIMOJHEHUE 3HAUNTENBHBIX M0 00beMY MUCHMEHHBIX 33/IaHUM,
BBINIOJIHATH, MO0 BO3MOXKHOCTH, pabOThl HAa KOMIIBIOTEPE, a TaKXKE CYIIECTBEHHO
CHUKaTh YPOBEHB CJIIOXKHOCTH pa0OThI C TEMATUYECKUMU PUCYHKAMHU U CXEMaMH.



PexoMmeHiyeTcsi akTUBHO MCHOJIB30BATh MPOECKTHYIO padOTy 00YyUarOIIUXCs C
PAC B 30H€ uX CHEHHAIBHBIX HWHTEPECOB [Jis NOBBIIMIEHUS MOTHBALlMM K
OOy4eHHI0O XUMHUHM B 1I€JIOM U TIOBBIIICHUIO COIMAIBHOM 3HAYUMOCTH
obyuaromerocs ¢ PAC cpeny oqHOKIACCHUKOB.

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHUsl COCTaBJIeHa Ha
OCHOBE TpeOOBaHMIA K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMBbI
oCHOBHOro o6iero oOpaszoBanus, npeactaBieHHbix B ®I'OC OO0, a takxke Ha
OoCHOBE (enepanbHOl paboueil mporpaMmbl BOCIUTAHUS U C YUCTOM KOHIEMIIUU
npenojaBaHusi yueOHOro mpeamMeTa « XUMHs» B 00pa3oBaTeIbHBIX OpraHu3aIusax
Poccuiickon @enepanumu.

[IporpaMma 1Mo XMMHUHU JOa€T TPEACTaBICHHE O LEAX, OOIIeH CTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYAIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNHHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pPacHpelesieHue €ro Io KiaccaM M CTPYKTYpUPOBAHHUE [0
pazienaM M TeMaM IMpOTpaMMbl IO XHUMHH, OINpeeseT KOJIUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMHUU C YYE€TOM MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKA Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTU —TpeaMera IS
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMM K
pe3yibTaTaM 0O0y4eHHUs XUMUU Ha YPOBHE 11eJIel U3ydYeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATEILHOCTH OOYYalomerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHWE XWMHH CIYXUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UTparoT (GOpPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM U 00 SBOJIOIMU BEHIECTB B MPUPOJIE, O MYTAX PEIICHHS TI00aTbHBIX
mpoOJIeM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUSCTBA — CBHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBON U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIEM 31paBOOXPAHECHHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYpPhl JUYHOCTH, €€ 001IeH U (PYHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHWE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
OOy4aroluxcsi, HAaBBIKOB HUX CaMOCTOATEIbHOW  Y4eOHOM  JIeATeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M MCCIIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX Kak

B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOM NeATEeIHHOCTH;



3HAKOMHUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAE€T OCHOBBI
LIEJIOCTHOTO B3IJIs/Ia HA €JUHCTBO MPUPOIbI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0yYarOIINXCS;

CIOCOOCTBYET (DOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHSI K E€CTECTBCHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE
oOpa3oBaHue 00Yy4aIOIINUXCSl.

Jlanuble HampaBiieHHWs B OOyYEHHHM XUMHUU OO0€CTeuMBarOTCS Crelu(UKoit
COepKaHMsl  y4yeOHOTro  mpeaMeTa, KOTOPBIM  SBISETCS  NeJaroruyecku
aJanTUPOBAHHBIM OTpaX€HHWEM 0a30BOM HAYKH XMMHH Ha OMPEACICHHOM 3Talle ¢
Pa3BUTHSIL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsi OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIUMHCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHN XUMHHU, OCHOB
HEOPraHMYECKOW XUMHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX ITOHATUU
OPraHUYECKON XMMUHU.

CtpykTypa coAepKaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 MojaxoAa K e¢ uzyueHuro. ColepkaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOM
peakuuu. OO0e 53TU CHUCTEMBbI CTPYKTYPHO OPTraHM30BaHbl 1O MPUHIIUAITY
NOCJIEIOBATENBHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOT'O YUYE€HHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUHU aTOMa U XMMUYECKOMW CBSI3H;

— TpeacTaBieHUW 00 IIICKTPOIUTHYCCKOW JTUCCOIMAIIMN BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPHUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, PA3BUBAIOTCS MOCJICIOBATEIBHO OT OJHOTO
YPOBHSI K JPYroMy, BBINONHSAA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U TOJIYYCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (hOPMUPOBAHUIO
[IPEJICTABICHNUS O XUMHUYECKON COCTABISAIOLIECH HAYyYHOM KApPTUHBI MUpA B JIOTUKE
€¢ CHUCTeMHOM NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TIO3HAaHUs B Hayke. M3ydeHne XUMHM MPOUCXOIUT C MPUBJICYCHUEM
3HAHUM W3 paHee HW3YYEHHBIX YYEOHBIX MNpeamMeToB: «OKpyKaroumi MHpY,
«buonorus. 5—7 knacce» u «Pu3MKa. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEbHOCTA YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBL.



3aadya ydyeOHOro mpeamMera COCTOUT B (OPMHUPOBAHWU CUCTEMBl XUMHYECKUX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B
MPUOOIIEHNHM K HAYYHBIM METOAaM T[O3HAaHWUS IIPH HM3YYCHUU BEIIECTB U
XUMUYECKUX PEaKinii, B GOPMUPOBAHUM M PA3BUTHH MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBLHONM U Yy4eOHO-HCCIIEI0BaTEIbCKON
JESTENHHOCTA, OCBOCHHWU TIPaBWJI O€30MacHOr0 OOpamieHusi ¢ BEMIECTBAMU B
MOBCEHEBHOM JKU3HH.

[Tpu u3yuyeHun XMMHHU Ha YPOBHE OCHOBHOI'O 0O0IEro 0Opa3oBaHUSI Ba)KHOE
3HAYCHHUE TPUOOpETH TaKUe Ie/H, KakK:

— (dopmupoBaHHEe WHTEIICKTYaIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIONMUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHUCTEMATHYEeCKOE MPUOOIICHUE
OoOyJarommxcss K CaMOCTOSATEIBLHOW TO3HABATEIHLHON IEATEIHHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHue yCIoBU, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIIMMUCS
OMbITa Pa3HOOOpa3HOW JEATEIbHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMM), UMEIOIIMX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— ¢opmupoBaHue oOuEeld ¢GYHKIMOHAIBHON U €CTeCTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YyMEHUU OOBSICHATH U OLICHUBATH SIBICHUS
OKPY’KaloIIEero Mupa, UCIHOJIb3ysl 3HAHWUS M OIbIT, MOJTYYECHHbIC NMPU HU3yYCHUU
XUMUU, TPUMEHSATH HUX MPU pPEHICHUU MNpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (opMupoBanre y o0OydYaroOmuUXcsi TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS I1IEHHOCTH XHMHUYECKMX 3HAaHHH Ui BBIPAOOTKH DKOJOTHYECKH
11eJ1eCO00pa3HOr0 TOBEACHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IEISIX
COXPAHEHMS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHOUN CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIs M HAMPABICHHOCTH NaJbHEHIIIETO
oOy4eHwUs.

OcobeHHOCTH peanu3aluu padouei mporpaMMbl MO0 y4eOHOMY MpeaMeTy
«XuMHUs» aaliTUPOBAaHHOM ~ OCHOBHOM  00111€00pa30BaTeIbHON  IIPOTrPaMMBI
OCHOBHOTO 00ImIero oOpa3oBaHusl il OOYyYaromUXCAi C  OrPaHHUYCHHBIMU
BO3MOYKHOCTSIMU 3/10POBBSI.

dopMBI 1 METOJIbI OpraHU3aIuy yIeOHOro Impolecca.



B nporpamMMe OCHOBHBIM HPUHIMIIOM SIBJISETCS MPUHLINI KOPPEKLIMOHHON
HanpaBiaeHHOCTU. Oco0oe BHUMaHUE O0pallleHO Ha KOPPEKLMIO UMEIOUIUXCS Y
oOydarommxcs crnenuPpuueckux HapymeHuil. [IpuHIUI — KOPPEKIIMOHHOMN
HAIpaBJIEHHOCTH B OOYYEHWH, NPHUHLMII BOCIUTHIBAIOIIEH M pa3BUBAIOLICH
HaNpaBJIE€HHOCTH OOy4YeHHUs, MPUHLHUI HAYYHOCTH U JOCTYNHOCTH OOYy4YeHHS,
INPUHIUI CHCTEMATHUYHOCTH M IIOCJIEN0BATEIBHOCTH B OOYYEHHH, HPHHIIMII
HaIJIAIHOCTH B o0yueHuH, NPUHIUI VHIUBUIYAJTBHOTO U
g depeHInpOBaHHOTO MOIX01a B 00yUEHHH.

OOwiee 4uCIO YacoB, OTBEACHHBIX JJIS M3yYEHUS XUMUU Ha YpPOBHE
OCHOBHOTI0 00111ero o0pa3zoBanus, coctaniseT 136 yacos: B 8 kiacce — 68 4yacos (2

yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHMUSA

8 KUIACC

IlepBoHayaibLHbIe XUMHYECKHE MOHITUSA

IIpenmer xumuu. Ponb XMMUUM B )KU3HU 4YeIOBEKa. XMMUS B CUCTEME HayK.
Tena wu BemecTtBa. PuU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHoe COCTOSHUE
BemiecTB. [loHsiTHE O MeToAaX MO3HAHUSI B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HJeMEHThl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U COKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3SJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENIbHAsE aTOMHas —Macca.
OTHOCUTENbHAST MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMUYECKOTO AJIEMEHTa B
COCIMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJIUYECTBA,
Macchbl M 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuersl mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCcKUe U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusl U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI Macchl BeHIeCTB. Xumudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX peaKInil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBmiIaMu paboOThl B J1a0OpaTOpUU H
nprueMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBaHUEM, U3yUYEHHUE U OMHCAHHE
(U3MYECKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJA, PAaCTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOM) sIBIEHUM, HAOII0/IeHHE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIPOKCU]IA
Menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTtBopoM conn Meau (11),
U3y4YeHHE CMOCOOOB pa3/ielieHHus CMEceil: ¢ TOMOIIbI0 MarHurta, (GUiIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OYHUCTKU MTOBAPEHHOU
COJIM, HAOJIOJICHHWE W  ONHCAaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEJIEH MOJEKYJ
(IIapoCTepIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aimeMeHT U mpoctoe
BemecTBO. HaxoxaeHnue kuciopona B mpupojsie, (U3MYECKHE U XUMUYECKHUE
cBorictBa (peakiuu ropenus). Oxkcuabl. [Ipumenenune kuciopoga. CrocoObl



MOJIyYEHHUsSI KHUCIIOpoJia B J1abOpaTOpuu W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopojaa B mpupojie. O30H — ajuioTpornHas MoIu(puKaIus KUCIOpoa.

TeroBoit >(pdeKT XUMUYECKON peakIuu, TEPMOXHUMHYECKHUE YpPaBHEHWS,
9K30- W SHJAOTEPMHUYECKHE peaklUuu. TOINIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/1yXa, yCWJICHUE MapHUKOBOTro 3 (eKTa, pa3pyieHue 030HOBOIO CIIOSI.

Bomopon — asnemeHT m mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B
npupojsie, GU3MYECKHE W XUMHUYECKHE CBOWCTBa, IPUMEHEHHUE, CIOCOOBI
nostyyeHus. Kucnorsl u conm.

MouisipHblil 00BEM Ta30B. PacueThl 0 XUMUYECKUM YPABHEHHSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBopuTesib. PacTBOpEI.
HacepllienHble 1 HEHACBHIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji1d BELIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YelioBEKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHHe NpUPOHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJL.

Knaccudukanus neopranumdeckux coenuHeHuit. Oxcuapl. Kimaccuduxanuys
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHCJIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpaszyronme. Homenknatypa oxcujoB. Du3nyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHWH: IICJIOYM HM  HEPACTBOPHUMBIC
ocHoBaHusi. HomeHkiarypa ocHoBaHui. Du3MyeCKME M XUMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE cBoicTBa KuCIOT. Pan axktuBHoctun MetamioB H. H. bekerosa.
ITony4yeHune KucIor.

Comu. Homenkiarypa coneid. @U3NUECKUEe U XUMMHUYECKHE CBOMCTBA COJICH.
[lonyuenue conen.

I'eneTnueckas CBs3b MEXKY KJlaCCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICIICHUE COJAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
npeKpaiieHus ropeHus (mo)kapa), O3HAKOMJICHHME C OOpa3laMu OKCHIOB U
OMMCAaHHWE HUX CBOWCTB, IMOJy4YeHUE, COOMpaHME, pACIIO3HABAaHHE W H3yUYCHUE
CBOMCTB BOJI0OpoJia (TOpeHHE), B3auMojeHCcTBHE Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCITOJIb30BaHUE BUJICOMATEpPUATIOB), HAOIOJEHUE OOpPa3IlOB BEIIECTB
KOJUYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEW PAaCTBOPEHUsI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJIECHHE PACTBOPOB C OIPEACICHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJABI C METallJIaMu
(HatpueM © KambnweMm) (BO3MOXXHO HCIIOJIb30BAaHUE  BHUIACOMATEPHAIIOB),



UCCJIEIOBAaHUE OOpa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJIACCOB,
HaOJII0ICHNEe U3MEHEHUs OKpPAaCKH MHIMKATOPOB B PAaCTBOPAX KUCIOT W ILIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEepHON KHUCIOTHI,
KUCJIOT C METaJUIaMH, pPEaKkluid HEeUTpalu3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pacTBOpPA COJIU, PELICHHE
AKCIIEPUMEHTANIBHBIX 3a/lad Mo TeMe «BakHeuiine KiIacChl HEOPraHMYEeCKHUX
COEIMHEHHID.

Ilepuoanuyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCINTETIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(DUKALMK XUMHUYECKUX 3JeMEHTOB. l[loHsiTue o
IPYIIaxX CXOJHBIX 3JIEMEHTOB (ILETOYHBIE W UIEJIOYHO3EMEIbHBIE METALIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IbI
Y TUJIPOKCUIBI.

[lepnognueckunii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepwomnas ¥ JUIMHHONEPUOAHAS  (POPMBI
[Tepuoauueckont cucrembl xumuueckux sneMeHToB . M. Menneneesa. [lepuoabl
u rpynnsl. DOuzndeckuil CMBICI NOPSAAKOBOIO HOMEpA, HOMEPOB IIepUojaa U
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUINYECKUX CBOMCTB I10 TPYIIAM U TIEPUOIAM.

3nauenue [lepunoandeckoro 3akona u [lepuoguueckoil CUCTEMbI XUMUYECKUX
AIIEMEHTOB Il pa3BUTUA Hayku M npaktuku. J[. . MenaeneeB — y4eHbId U
IPAXKIAHUH.

Xumudeckass cBs3b. KoBaneHTHass (MOJiApHAasT U HEMOJISIpHAsi) CBS3b.
DIEKTPOOTPUIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHAasI CBSI3b.

Crenenp  okuciieHMs.  OKUCIMTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
ITponecchl OKKCIEHUSI U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

U3y4eHue oO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHWHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHE OIIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHIl
(ropenue, peakliiy pa3oKeHUs], COSTUHEHUS ).

Mescnpedmemmnuwie ceéazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XMMHM B 8 Kilacce
OCYUIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
IOHSATHM, TAK W TOHATHUH, SBISIONIUXCS CHUCTEMHBIMU JUISl OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO--HAYUYHbIC TIOHATHS: HAYYHBIN (paKT, THUIOTE3a, TEOPHs,
3aKOH, aHalu3, CHUHTe3, Kilaccu(uKanus, TMEepUOJUYHOCTb, HAONIIO/ICHNUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3uka: MaTepus, aToOM, DOJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI,
M30TOIIBI, PAAMOAKTUBHOCTB, MOJIEKYJIA, DJIEKTPUYECKAN 3apsll, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3NUecKue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, TIJIAaHETHI, 3B€3/1b1, COJHIIE.

buosnorus: porocunres, apixanue, ouocdepa.

I'eorpadms: armocdepa, rumpochepa, MHUHEpadbl, TOPHBIC IIOPOIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peakuus

Ilepuonnueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX JIEMEHTOB /I,
N. MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, Kalaus, KaJlblUsi U HX
COCIMHEHUI B COOTBETCTBUM C TMOJOXEHUEM »>JIeMeHTOB B llepmoanueckoi
CUCTEME U CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XUMHYECKOW CBA3U. THINBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIICTKU U
BUJIa XUMHUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYeCKUX peakluii Mo pa3IuyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOLIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUSI.

[lonsitue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHE 0 TOMOr€HHBIX M T'€TePOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBeCUU. DaKTOPHI,
BIUSIONIME HA CKOPOCTh XHWMHYECKOM PEAKIUU U IMOJOKEHHE XHUMHUYECKOTrO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEaKUMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHOM ~ PEaKLUU. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUMl €  UCIOJIb30BaHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katronbl, aHnoHbl. MeXaHu3M JUCCOLMAllUM BEIIECTB C Pa3IMUYHBIMU BUIAAMHU
xumMuueckon cszu. CreneHs gucconuanuu. CUIbHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakuun noHHOTO OOMEHa. Y CloBUS IPOTEKAHUS peaKMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAILCHHBbIE HOHHBIC ypaBHEHHs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUH 00 DJICKTPOJUTHUYECKON
nucconunanuu. KauectBeHHble peakiiuyu Ha MOHBI. [loHsATHE O rHApONIU3E COoNen.

Xumuueckuit IKCnepumenm:

O3HAKOMJIECHUE C MOJCIISIMU KPUCTAIMYECKUX PEUICTOK HEOPTaHUYECKHUX
BEILIECTB — META/NIOB UM HEMeTauioB (Tpadura M anamasa), CJIOXKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKiuu
OT BO3JICUCTBHS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AUCCOLMALUMU KHUCIOT, IIEJIOYEH U COJer
(BO3BMOXKHO  HCIOJIb30BAaHME BHUJACO MaTe€pualioB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKA  TPOTEKAHWsS]  PEaKIMid  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BBIJICICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIIBITOB,
WUIIOCTPUPYIOUIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMUI
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUsI), pacllO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBKD KA4YECTBEHHBIX pPEAKIUMHA HA HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTaunibl 1 MX COeTMHEHUS

OOmass xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Qu3nuecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMpUMEPE  XJIOpa
(B3auMoOACICTBHE C MeETaUlaMHM, HEMETa/UlaMH, IlejioyaMu). XJIOpPOBOJOPO/I.
ConsiHast KuCOTa, XUMHUYECKHE CBOICTBA, IMOJYy4YEHHE, NMpUMeHeHue. JleicTBue
XJoOpa U XJIOPOBOAOPOJA HA OPTraHU3M YEJIOBEKA. BaxHeuuine XJIOpUAbl U HUX
HAaXOXJICHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOJa U Cepbl. AJTOTPONTHBIE MOAU(PUKALIMYA KUCITOPOAa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoIOpOJ, CTpOCHUE, (PU3UUYECKHE U
XUMHYECKUE CBOMCTBA. OKCUIBI CEPBI KAK MPEICTABUTENMN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHEe W XUMHUYECKHE CBOMCTBa (00mHeEe Kak
NpeJICTaBUTENsl Kjlacca KHUCIOT U creudduueckue). XUMUYECKHUE PpEaKIHH,
JIeXKaIMe B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TOJYyYeHUs] CEPHON KHUCIIOTHI.
IIpumenenue cepHoit KUCIOThI. COM CEPHOM KUCIIOTHI, KAYECTBEHHAs PEAKLINS HA



cyib(dar-uon. HaxoxaeHue cepbl U €€ COCIMHEHUU B MPUPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arps;3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILLICHUS.

OOmas xapaktepucTuka 3meMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, paclpOCTPAHEHHE B MPUPOE,
¢busnyeckue U xumMudeckue ceorcta. KpyroBopor azora B npupoje. AMMHUaK, €ro
($u3NYecKre 1 XUMUYECKHUE CBOMCTBA, OJyYeHHE U puMeHeHue. Conu aMMOHuS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €¢ MOoJy4yeHHe, (PU3NYECKue U XUMUYECKUe
cBOiicTBa (0OlIME Kak TMpeACcTaBUTENsl Kiacca KHUCIOT M crheluduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX
yao0peHuit. XuMHU4ecKoe 3arpsi3HeHNe OKPYKAIoUIe cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOJoeMoB). Docdop,
altoTponHeie Moaudukanuu (ochopa, GuMUecKue U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gu3nIecKre 1 XUMUIECKUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPESHUIA.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapaKTEpHbIE  CTEIEHH  OKUCIEHUSA.  YIJIEpoJd,  aJUIOTPOIIHbIE
MOIU(UKALMY, PacHpoOCTpaHEHUWE B MpUpoAe, (U3MUECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
(¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA >KUBBIE OpPraHU3MBI,
MOJTly4YeHUE M MPUMEHEHHE. DKOJOTHYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dexT. YronbHas KUCIOTA U €€ CONM, UX (PU3HUECKHE U XUMHUUYECKHE CBOMCTBA,
nojiydeHue U npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJI, TJINLIEPUH, YKCyCHas KUCIIOTa).
[IpupoaHbple HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPHUPOAHBIA Tra3, He(DTh),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEHIECTBAX: XKUpax, Oelkax, yrieBojax — U ux
pojii B KM3HM UeJoBeKka. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, TMOJyYCHHE U
npuMmeHeHue. CoenuvHeHUs KpeMmHHs B mnpupone. OOImMe mpeAcTaBiIeHUs 00
okcune kpemausi (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBILUIEHHOCTU. Ba)kHelIIne CTpOUTENbHBIE MaTepUalbl: KepaMuKa,



CTEKJIO, 1IEeMEHT, 0eTOH, kene300eToH. [IpobiemMbl Ge30MacHOTrO MCIOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX TMPOTEKaHUs, ONBITHI, OTpaXkarolue (PU3NYEeCKUe M XHUMHUYECKHE CBOMCTBa
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TaJOre€HUIO0B), O3HAKOMIICHHE C
obpasmamMu  ceppl M ¢  COSOUHCHHMSAMH  (BO3MOXKHO  HCITOJIb30BaHHUE
BUJIEOMaTEepUaJIOB), HAOJOIEHUE Mpolecca OOyIIMBaHUS caxapa MoJl JIeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHYECKHX CBOMCTB
pa30aBICeHHOI CEPHOI KUCIIOTHI, MPOBEICHNE KaYECTBEHHON PeakIuu Ha CyJbgaT-
MOH U HaOJIOJeHHE IMpHU3HAKa e¢ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), 0Opa3aMu a30THBIX U (HOChHOpPHBIX yAOOpEHUi, MOTyUeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMHUakKa, MPOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochar-uoH U U3ydeHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), U3y4YEHHE Mozenen
KPUCTAJUTMUECKUX pEHICTOK anMasa, Tpaduta, (QynnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOra3a, MoOJyuyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJIEHNE KauyeCTBEHHBIX peaklUuid Ha KapOOHAT U
CUJIMKAT-UOHBl W H3yYEHUE INPU3HAKOB HX IMPOTEKAHUSA, O3HAKOMIICHUE C
NPOAYKIMEN CHJIMKATHOM IPOMBINUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxHenime HeMeTalibl U UX COSAUHEHUSD).

MeTtajuibl 4 MX COEAUHEHUSA

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHHU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux ossemeHtos [[. .
MeHnneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTaJUIoB. MeTtamuueckas CBSI3b U
METAJIMYECKasi ~ KpPUCTA/UIMUECKas  PelIeTKa.  JJIEKTPOXUMUYECKUH  pAal
HanpspKeHut MetaiioB. dusndeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0miue
crocoObl MosydeHus: MeTaiioB. [loHATHE O KOpPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3alUThl UX OT Koppo3ud. CrutaBel (CTajdb, YYTyH, AIOPATIOMHHHIM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

IIlenounsle mMeTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUUYECKHUX
anementoB /. M. MennaeneeBa, CTpO€HHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABl HAaTpus M Kanusa. [IpruMeHEeHue WIEIOYHbIX METAUIOB M HX
COCIUHCHUM.

IIlenouyno3eMenbHble METAJUIBI MAarHUM W KAJIbLUUW: IOJIOKEHUE B
[Tepuonnueckont cucreMe xumuueckux 3neMeHToB . . MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXJIeHHUE B mpupojie. usnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIH).
XKeécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AsmoMuHUN: TIoJioxkeHue B [lepuogndeckoi cucreMe XuMUYeCKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHUE aToOMa, HaXOXKIECHHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA almfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIIA U THIPOKCHUIA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3I€MEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOoXxAeHUe B npupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCU bl U coiu kene3a (1) u xenesa
(III), ux cocta, CBOWCTBA U MOTYUYEHUE.

Xumuueckuui IKcnepumenm:

O3HAaKOMJICHME C oO0pa3llaMu METAJIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, M3y4Y€HHE PE3yJbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHJIA
KaJbIIUSl W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHUS
KAuECTBEHHBIX PEAKIMil Ha MOHBI: MArHUS, KAJIbLUS, AJIIOMUHUS, LIMHKA, YKEJIe3a
(IT1) u xxene3za (I11), meau (II), HaGmromeHNE M OMKMCAHUE TIPOLIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHU/IA IMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxnelmme
METaJUIbl U UX COEAUHEHUSD.

XuMuUS ¥ OKpPY:Ka0UIas cpeaa

BemecTtBa m marepuansl B IIOBCEAHEBHOW XU3HM YelOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. IlepBast momomib mpu
XUMUYECKUX 0KOTaxX U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYXKarolehd cpeibl (MpeaenabHasi JOoIMyCcTUMas
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Poias xumuu B penieHun 3K0JI0rM4ecKux
pooIIeM.

Xumuueckuit IKCnepumMenm:

M3yueHHE OOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTEepHaIbI).

Mesicnpeomemmnuie céa3u



Peanusanus MexnpeaMeTHbIX CBs3€d MpU HM3ydeHMM XMMHMM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIWX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JJISi OTJENBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO 1MKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4HbIN (hakT, rUmoresa, 3aKOH,
TEOpus, aHajlu3, CHHTE3, KIacCUpUKalus, [EPpUOJUIHOCTh, HaOIIOICHNUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJENb, SBJICHUE, MApPHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPUAIIHI.

®dusuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, MNPOBOJHUKH,
HOJYNPOBOJHUKHU, JAUDJIEKTPUKH, (POTOJIEMEHT, BEILECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, pAaCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peIIeTKa, CIUIaBbl, (U3MUYECKHUE BEIUYUHBI, €IUHUIBI U3MEPEHHs, KOCMHUYECKOEe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE IOPOJIbI,
M0JIE3HbIE UCKOIIaeMbI€, TOILTUBO, BOJAHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHus JOCTUTAIOTCS B XOA€ OOy4YeHHUS] XMMHUU B €JUHCTBE Y4EOHOU H
BOCIIUTATEJILHOUN JIEATEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNUCKUMU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, HPUHSATHIMU B
oOlIecTBEe MpaBUJIaMM U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COLUATIU3AIIMN 00YYarOITUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS  CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbITa AeSITEIbHOCTH HA €¢ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TOHUMAaHUSI 3HAUYCHUS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIHEH O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAJIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHJAAX
JESTENHPHOCTA, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MESITEIbHOCTH TIPH
BBITIOJITHEHUW y4E€OHBIX, TI103HABATEJIBHBIX 3a7]a4, BBIMOTHEHUH XHUMHYECKUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoLEcce ITOW Y4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC TMOBEJACHUWE M TOCTYNKU CBOUX TOBapUIIEH C TMO3ULIHUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKON PEAKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMAHMS CYIIIHOCTH HAYyYHOW KapTHHBI MUpA, MPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
OPUPOIHOM CPEAO, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTEIbHbIE MOTHBBI, HAllPABJICHHBIC HA TOJIy4YE€HHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIE NJii OOBSICHEHHUS HAOII0JaeMbIX MPOIECCOB U SBJICHUH,
MMO3HABATENLHON, WH()OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbBHOW palOThl C y4YEeOHBIMH TEKCTaMH, CIIPaBOYHOM



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpPEICTBaMU HH()OpPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOyYEeHHMIO M TIO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOCKTHOM M  HCCIEI0BATEIbCKOM
JESATENIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH M YPOBHsSI OOy4YEeHUS B
JaabHEHIIIEM;

4) popMupoOBaHHSs KYJIbTYPbl 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJAMMOCTH COOJIONEHUST TPaBWJI OE30MaCHOCTH TIPH  OOpaIIeHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHUYECKOMY M3yUEHHUIO TTpodeccrii U Tpyaa pa3aTudHoro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYIAOBOH HEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHUU, OCO3HAHHBIA BBIOOD
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOIHKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenHON MpodecCuOHaTbHOM ACSTENBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJIalITUPOBATHCS B TPOQPECCUOHATILHON CpeEJIE;

6) 3K0J10rHYEeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAHUS, TOHUMAHHUE [IEHHOCTH 3I0POBOrO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY W TICUXHMYECKOMY 370POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOICHHUS
mpaBuil 0€30MaCHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 310POBBIO U KU3HHU JIFOACH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, MOJydyaeMble MPU M3yUYCHUH XUMUH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH ITPUPOTHON CPENOH, IS TTOBBIILIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH WX PEIIeHHs MOCPEACTBOM METOJIOB XHMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJIbTAaTOB BBIACHSAIOT 3HAYUMbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS] OOIICHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPhIC
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAy4YHOUW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe eHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKAaTHUBHBIE, DPETYJSITUBHBIE), KOTOpble 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YueOHOMU
NEeSATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornueckue aAeiicTBu:

YMEHUSI HCIMOJIb30BaTh MPUEMbl JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAaHUMU: PACKPBHIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU MOHSITUSMH), UCIOIH30BaTh
MOHATHUS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBICHUMN, BRIOWpATh OCHOBAHUS U
KPUTEPHUH JUIsl KJIacCU(PUKAIMKA XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXIAYy OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHBIC, IENYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJBI M 3aKIIFOUECHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TO3HAHUS TOHATHS (NIPEAMETHbIE M
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3YEMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTAa), XUMHUYecKas (opMysia U ypaBHEHUE
XUMHUYECKON peakIuu — MpHU PElIeHUH Y4eOHO-MT03HABATENbHBIX 33/1a4, C yYETOM
ATUX MOJIECIBHBIX TMPEJCTABICHUN BBIABIATL U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILIECTB U XUMUUYECKUX PEaAKIUH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3BI TIO
IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOrHO3UPOBATH €ro pe3ysbTaT, PopMyaupoBaTh 00OOIICHUS U
BBIBO/IBI 110 pe3yJIbTaTaM MPOBEIACHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYCT
0 MpoJIeNIaHHOM padoTe.

PabGora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OIIEHUBATh IPOTHUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE NMPUMEHATh Pa3IUYHbIE METOJbl M 3aIllpoChl MPU IOUCKE U OTOOpE
MH(OpMAMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [IJISl BBINOJIHEHUS
y4eOHBIX W MO3HABaTENIbHBIX 3a7a4 ONPEAEICHHOrO TUIIA, IPUOOPETEHNE OIbITA B
o0lacTd MCHOJb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMANBHYIO (POpMY MpeAcTaBieHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECJIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIW3UPOBATH B MpoLEcce Y4YeOHOU H
HCCIIEIOBATENIbCKON N1€ATENbHOCTH MH(DOPMALMIO O BIMSHUM MPOMBIIIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYIKAIOIIEH IPUPOSHOU
CpEbl.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeliCTBUS:

YMEHHs 3ajJlaBaTh BOIPOCH (B XOJ€ Juajgora v (Wiu) JUCKYCCUHM) IO
CyLIECTBY  OOCyXJaeMol  Tembl, (QOpPMYJUPOBaTH CBOU  HIPEIJIOKECHUS
OTHOCHUTEIBHO BBITIOJIHEHUSI MPE/JIOKEHHOM 3a1a4H;

YMEHUSl  NPEJCTaBIsATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIBLHON
JESATENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaxX; Jenarb IPE3eHTALNI0
pE3yJIbTaTOB BBINOJIHEHHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOIO OIBITA,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MTPOEKTA);

yMEHUs y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATEJILHOM M MCCIIEJOBATEIbCKOM  JESATENIbBHOCTH  IPH  pEUICHUH
BO3HUKAIOLIUX MPOOJEM Ha OCHOBE Y4eTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unui (o0CyX1eHus,, 0OMEH MHEHUSMH, «MO3TOBBIE HITYPMbD», KOOPIAUHALIMS
COBMECTHBIX JEHCTBUM, OIpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOMN pabOThI U JpyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBHUS:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LENH JAEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BEIOMpPAaTh Hanbosiee 3(hPEeKTUBHBIE CIOCOOBI PEIIEHUS] YUEOHBIX U
MIO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTABJISTh WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBI QJITOPUTM JEHCTBUM IIPU  BBINOJIHEHUM 33JaHUM C Y4YETOM
MOJIyYeHHUS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHBIX pPe3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIep)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (QenepanbHOi pabodeid Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS Hay4yHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NnercTBUM, crenuduyeckue Il NPeIMETHOM obnacth  «XuUMHUs», BHUIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAITUSX.

K xonIy o0ydeHnus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHWA: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(onmHOpOAHAs M HEOAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTETICHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiacCUPUKAIMSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIMU Pa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKLIUU, TEIUIOBOM 2(P(HEKT peakinu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAaAUYC
aToOMa, XMMHYECKasi CBSI3b, MOJIIPHAS M HEIMOJSAPHAs KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KAaTHOH, aHWOH, pPAacTBOpP, MAacCOBas JIOJsl BEIECTBA
(mpoueHTHast KOHLEHTpAIKs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMUYECKUX TOHSATUHA H
MIPUMEHSITh 3TH TTOHSATHUS MPU ONMCAHUH BEIIECTB M MX MPEBPAILICHHUII;

* ICII0JIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsl COCTABIICHUSI (JOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJIEHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEUIECTB K OMNPEACICHHOMY KJIacCy COCIMHEHUNU IO
dbopmynam, BHUJ XUMHUYECKOHW CBSI3M (KOBAJIGHTHAss W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSAX;

epackpreiBaTh cMbIca Ilepuwogmueckoro 3akoHa JI. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX MOJOXKeHUs B llepuoanueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrapo;

¢ ONMKCHIBATh W XapakTepuzoBaTh TabnuuHyro ¢dopmy Illepuoanueckoit
CUCTEMBl XMMHMYECKUX DJJIEMEHTOB: pAa3JIN4yaTh T[OHATHS  «TJIABHAS
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpynma)», Mansie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMudeckux »diemeHToB [, U.
MenpaeneeBay C 4YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee YuCIo IEKTPOHOB
U pacrpeeieHle UX MO0 3JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILECTB, N0 TEILUIOBOMY 3D PeKTy);

e XapaKTEpU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

e IPOTHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

e BEIYKCJISITh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3JIEeMEHTa 1O (OopMysie COEIUHEHHUS,
MacCOBYIO [IOJIIO BELIECTBA B PAacTBOPE, MPOBOAUTH PACUCTHl IO
YPaBHEHUIO XUMUYECKOMN peaKIuy;

e IPUMEHSATh OCHOBHBIC OINEPAIIMHU MBICIUTEIBHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHuEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€H — I U3YUYEHHUSI CBOMCTB
BEIIECTB U XWMHUYECKHX PEAKIHi, eCTEeCTBEHHO-HAyYHBbIE METO/IbI
NMO3HAaHUA — HAONIOICHHE, W3MEpPEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIA U MBICIICHHBIN);

e CIIEJIOBATh MPABHUJIAM TOJIB30BAHUS XUMHUYECKOUW MOCYI0N M JTaO0OpaTOPHBIM
o0opyJoBaHUEM, a TaKXe mpaBuWiIaM oOOpalleHHus C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIUSIMU TIO BBIIOJHEHHUIO J1aOOPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJIYYEHUIO U COOMpPaHHUIO Ta3000pa3HbIX
BelllecTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPENEICHHOW MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, MUIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB
1IeJI0Yel U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U IPYTHE).

K xonIy o0yueHus B 9 kjiacce npeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PaCKpBhIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TMOHATHN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, AaHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasi peaKkilysi, XUMUYecKasi CBs3b, TEIIOBOM d(dexT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  PacTBOp,  AJICKTPOJIUTHI,
HEIJIEKTPOIUTHI, AJIEKTPOJUTHYECKAsT TUCCOLMAINS, PEaKIud HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTUMBbIE peaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajuioTponusi, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAs), KPUCTAIUIMYECKAsT PEHICTKAa, KOPpPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakuuu, MpeAeiabHO JOIyCTUMas
koHuenrtpanus [[JIK Bemectna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XMUMUYECKUX TOHATUHA H
MIPUMEHSITh 3TU TIOHSTUS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTABJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPEJIETATHh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTIPENEICHHOMY KJIACCy COEOWHEHUW 1o ¢opMyraMm, BHI XUMHUYECKOU
CB3U (KOBaJIEHTHAs, WOHHAs,, METAJUIMYECKasg) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTaHWYECKUX COCIMHEHUH, THUIl KPUCTATIMUYECKOMN
PEIICTKY KOHKPETHOT'O BEIIECTBA;

epackpbiBaTh cMmbica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINMUCHIBATH M XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX HJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymma)», maneie u OoJybllIM€ TEPHOJbI, COOTHOCHUTH
0003HauYeHUsl, KOTOpblE HMEIOTCS B TNEPUOJUYECKON Taldiuue, c
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsja sjapa, oOI[ee YHCIO0 JJISKTPOHOB H
pacmpeneneHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COEIUHEHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEILIECTB, MO TEIJIOBOMY 3(P(hEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OONME ¥ CHCIU(PUICCKUE XUMHUYCCKHEC
CBOMCTBAa NIPOCTBIX M CJOXHBIX BEILIECTB, MOJTBEPKIas OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIIU;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTUUECKON AUCCOIUAIIMNA KUCTIOT, IIEI0YeH
U COJICH, MOJIHBIE U COKPAICHHBIE YPABHEHUSI PEAKIIUi HOHHOTO OOMEHa,



ypaBHEHHUsS] peakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOU
CBSI3M My BEIIECTBAMHU PA3TUIHBIX KJIACCOB;

e PACKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajlaHCca 3THX PEaKInid;

 MPOTHO3MPOBATh CBOWCTBA BEMICCTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPAlIEHUNH B Pa3TUIHBIX
YCIIOBUSIX;

e BBIYUCJIATH OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO JJIeMeHTa 1o (opMyse COCIUHCHHUS,
MacCOBYIO [IOJIFO BEIIECTBA B pPAcCTBOpPE, MPOBOAUTH PACUCTHI TIO
YPaBHEHUIO XUMUYECKOMN peaKIuy;

e COONTFOIATH TIPABUIIA TIOJb30BAHUSA XUMHUYECKON MOCYI0M M 1a00paTOPHBIM
o0opy/noBaHMEM, a TakXe TMpaBwia oOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBHHM C WMHCTPYKIMSIMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHUYECKUX OTBITOB 10 TMOJYYEHUIO U COOMpPaHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

¢ POBOJINTH PEAKIINH, TTOATBEPKIAIOIINE KAaYSCTBEHHBIN COCTaB Pa3IMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUA-, WOAWI-,
kapbonart-, docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M HMOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB,;

e MPUMEHSTHh OCHOBHBIE OTIEPAIlMH MBICIIUTEILHON JACATEIBPHOCTA — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMAaTHU3allui0, BBIIBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3CH — JIJI1 WM3YYCHHUS CBOWCTB BEIECTB M
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HaOJIIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM U
MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsmyecTBOo 4acos
Ne HanmMeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM IMPOrpaMMbl Bcero Koutposupie TpakTueckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zgea 1. [lepBoHayaibHble XUMUYECKHUE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKOU IeITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BEKa
12 BemecTBa n xuMuueckue 15 bubmuoteka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pa3nes 2. BaskHelilnne npeacTaBUTeIM HEOPraHUYECKUX BellleCTB
1 Bosnyx. Kucnopon. [lonsitue 6 bub6nuoreka [IOK
00 okcHax https://m.edsoo.ru/7f41837¢
29 Bognopon. Ilonstue o kucinorax g 1 bub6nuorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 bubmmoreka [LIOK
OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 Bbu6moreka [JOK
HEOPTaHUYECKUX COCTMHECHUN https://m.edsoo.ru/7f41837¢c
Hroro o paszneny 30

Pasnen 3. llepunoanueckuii 3axon u llepuoanyeckas cucrema xumudeckux jiemeHToB /I. U. Menpgeneea. CTpoeHue aToMOB.
Xumudeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH



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

[Iepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

bu6mmoreka [IOK

31 XHUMHYECKHUX 31eMeHTOB /JI. H. 7 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHne aroma
XuMH4YeCKas CBA3b.
32 OKucauTenbHO- 8 bubmorexa HOK
https://m.edsoo.ru/7141837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7141837¢
OBIIEE KOJIMYECTBO YACOB IT10 68

[TPOI'PAMME



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

9 KJIACC

Kosm4yecTBo yacoB JIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | IIpakruueckue (mupp )
NPOrpaMMbI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peaKIMU
L1 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 bubmuorexa [IOK
' OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [HOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOIMAIIHSL. g | bu6mmoreka [IOK
' XHUMHYECKUE PEAKLIUU B paCTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX cOeJUHEHHUS
1 OO6m1ast XxapaKTepruCTUKa XUMHYECKUX 4 1 bu6nuoreka [HOK
) anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01ast xapakTeprCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u e 6 brbmorexa LOK
) py - P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTeprUCTUKa XUMHUECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmorexa LOK
’ Py ' ’ p https://m.edsoo.ru/7f41a636
COEMHEHUS
OO01mmas XxapakTepuCcTUKa XUMHUECKUX
24 snemeHToB [VA-rpynnsl. Yriepon u 8 2 bubamorexa HOK
' . by ' POz https://m.edsoo.ru/7f41a636
KPEMHHI W UX COCTUHCHHS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJJIbI M X COeAMHEHUS

bu6anoreka LIOK
1 i 4
3 Obmue crolicTEa METANIOB https://m.edsoo.ru/7f41a636
N bubmuoteka [{OK
32 Baxueiinine MeTaiisl 1 UX COSAUHEHUS 16 hitps://m.cdsoo.ru/7f4 12636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B XKU3HHA YeIOBEKA 3 bubmorexa OK
) m P https:/m.edsoo.1u/7f41a636
Hroro no pazaeny 3
HasBanue moayJis
PeszepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOITPAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Mara nuppoBbIe
Tema ypoka Koutpoabublie | IlpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka 1IOK
yesnoBeka. Tena u Bemecrna https://m.edsoo.ru/ff0d210c

2 [TonaTHE 0 METOAAX MMO3HAHUS B XUMUH 1 bubmorexa [OK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U IPHUEMBI 1 1 bu6mmoreka [LIOK
oOpartieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTele BemecTBa 1 cMecH. CrIocoObI 1 bubmoteka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [OK

a ! {Ha prmMep hitps://m.edsoo.ru/fl0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
but6mmoreka [JOK
6 Ato oJie 1
TOMBL H MOy Rt https://m.edsoo.ru/ff0d2a6¢

. XHUMUYECKHUE AIIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JICMCHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u ClOKHBIE BEIIECTBA 1 bubmmorexa [IOK

P t https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 brbmmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSIHCTBA COCTaBa BCHICCTB.

bubnunoreka [IOK

1 X .B
0 uMuueckas popmyia. BaneHTHOCTD hitps://m.cdsoo.ru/fi0d2cac
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAsI Macca. bubmuotexa [JOK
OTHOCUTENbHAsS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10151 XUMHUYECKOI0 Bubnuoreka [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bubmuoreka [IOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKHE U XUMUYECKHUE SBJICHUS. bubmuoreka [JOK
XuMHU4ecKask peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus MPOTEKaHUSA bu6nnoreka [IOK
XUMUYECKHUX PeaKInn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubmuotexa [JOK
XUMHYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus: konuuecTBa, MacChl
17 BEIIECTBA 110 YPABHEHHUSIM XUMHYECKUX bubmmorexa [OK
= N yp https://m.edsoo0.ru/ff0d5708
peakuui
Knaccudukanms xuMuueckux peakiui
18 (coe I/IH(lﬁ):HI/ISI A3JI0KCHHS ! bubnmorexa LIOK
A P : https://m.edsoo.ru/fR0d3£34
3aMeIIeHHsI, OOMEHA)
M. B. JIoMOHOCOB — y4Y€HBIH-
19 SHITUKIIONIEAUCT O6ogII eHHue U bubmmorexa LIOK
1 FHCT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3AIIMs 3HAHUN
20 O606mmenue no Teme «BemecTBa u bubnmnoreka [IOK
XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. Coctas bu6mmoreka 1IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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MPpOCTOC BCIICCTBO. O3zon

dusnyeckre U XUMHUYECKHE CBOUCTBA

22 KHCJIOpOJa (peaKuu OKUCICHUS bbsmorexa HOK
poJa {peakt > https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Crioco0ObI TIOSTydeHusT KACIOpoia B
23 71a00paTOpPUU U MPOMBIIUIEHHOCTH bubmorexa HOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoii 3¢ ekt XuMuIecKoit
24 peakuuu, OHATHE O bu6mmorexa [LIOK
TEPMOXUMUYECKOM YPABHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TonnuBo (HedTh, yroiab U MeTaH).
25 3ar HSHCI-EI/IG(II;OS yxa CIOCOOBI )ero bubmmorexa [IOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALLEHUS
ITpaktryeckas pabora Ne 3 o Teme
26 «ITonydenue u coOMpaHue KUCIOPOIa bubmmorexa [OK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBONCTBY»
7 Bonopon — aneMeHT u npocroe bubnnoreka [IOK
BelecTBo. Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
)% DuU3NUECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 I1
OHATHE O KHCTOTAx 1 COMX https://m.edsoo.n/ff0d50d2
30 Crioco0bl TTOJTy4eHHs BOJOPOIa B bubnuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o Teme
bu6nuoreka LIOK
31 «Ilonmydenne u cobupanme Bo0poa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4{42
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

MossipHblii 00bEM Ta30B. 3aKOH

bubmnorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenuss o0beéMa, KommuecTBa
bubmmoreka 1IOK
33 BEILIECTBA r'a3a IO €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEAKLIMHM HAa OCHOBE 3aKOHA bubmorexa HOK
P \ P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
35 DU3NUECKUE U XUMUYECKHUE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuid. [lonsitue 00 bubmuotexa [JOK
HMHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbimenHnbie
37 1 HEHACBIIIICHHBIC pacTBOPEI. MaccoBas bubmorexa HOK
B pacTBOpEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOpE
[TpakTrueckas padorta Ne 5 o Teme
18 «ITpuroroBiieHre pacTBOPOB C bu6mmoreka [IOK
ONpeAeICHHON MacCOBOM 0mei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 O6006mmenue o reme «Kucmopo. bu6mmoreka 1IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCupUKaLUs, Bbubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue n XuMH4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmroreia LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHuA: cOCTaB, Kiaccuukanus, bubnnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosryyeHne U XUMHYECKUE CBOWCTBA bu6mmoreka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccugpukarys, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmyyenue u XMUMHYECKUE CBOMCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
bubnnoreka [IOK
46 CIOCOOBI MOJTYUYEHHS, XUMUYECKHE 1
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpaxTrueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6muoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN
43 I'eneTnueckas CBsI3b MEXy KJIacCaMHu bubnmoreka [TOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bu6nuoreka LIOK
49 O06001IeHNe U CUCTEMAaTU3aIIHsI 3HAHUI
- H https://m.edsoo.ru/00ad9cb2
50 0O0606mmenue o reme "OCHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTUHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHU(PUKAIIUU
bubnnoreka [IOK
51 XHMHYECKHX 3JeMEHTOB. [loHsiTHE O nosmotexa I
FPYTINAX CXOHBIX YICMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3aKOH U Bu6 OK
nonoTexa
52 [Tepuoanueckast cucteMa XUMHYECKUX 1
LM https://m.edsoo.ru/00ada52c
sanemenToB J[. 1. MenzaeneeBa
bubnuorexa [JOK
53 IIepuonsl, rpynmnsl, HOATPYIIIIbI 1
https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX bubnmnoreka [IOK
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sanep. N3otomsl

https://m.edsoo.ru/00ada342

CtpoeHue 3IeKTPOHHBIX 000JI0YEeK

bu6mmoreka 1IOK

55 aTOMOB 3J1eMEHTOB llepuoanueckoi hitps//m.cdsoo.rw/00ada6he
cucteMsl [. . MenaeneeBa
XapakTepucTuka XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuotexa [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BUTHUS HAyKH U npakTuku. J. . bu6muoreka [LIOK
MenneneeB — y4Y€HbIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaXxIaHuH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [IOK
XAMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
> Honmas xumueckas ceisb https://m.edsoo.ru/00adac34
60 KoBanenTtHas noysipHasi XuMu4deckas bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HenosipHasi XuMu4ecKast bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmoreka 1IOK
62 Crenenp okucCHHA https://m.edsoo.ru/00adae28
63 OKuUCIINTENBHO-BOCCTAHOBUTENBHBIE bubnnoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucnuTenu U BOCCTAaHOBUTEIN bubamorexa [HOK
https://m.edsoo.ru/00adb076
65 O6o006menue no reme «CTpoeHue bu6muoreka [IOK

aroma. XMHAYeCKasl CBSI3b)

https://m.edsoo.ru/00adb486
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66 PezepaHblii ypok. O6001menue u 1 bu6mmoreka LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33¢
7 PezepaHblil ypok. O6001menue u | bubnnoreka [IOK
CHCTEeMAaTH3alMs 3HAHHI https://m.edsoo.ru/00ad9cb2
68 PesepBHEIit ypok. O600IICHNE U 1 bubnnoreka [IOK
CHCTEMAaTH3alys 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara ungpoBbie
Tema ypoka Konrposbubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepronnueckuii 3aK0H.

1 [lepuoauueckas cucrema | bu6muoreka [IOK
XAMUYECKUX dyieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU

. but6mmoreka [JOK
2 CBOWCTB XMMHUYECKHUX DJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIATypa | bubnmnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckou CBSI3U U THUIIBI 1 bubmuoreka [{OK
KPUCTATTIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padbota no reme

5 «IloBTOpEHue u yrirybaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca

6 Knaccudukanus xXumMuaeckux 1 bubnuoreka [LIOK
pEaKUurii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

but6mmoreka [JOK
7 peakuuu. [IoHSITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEepPOreHHBIX PEaKLIUAX
[TonsiTHEe 0 XUMHUYECKOM PaBHOBECHH.
8 daxTopel, BIUAIONINE HA CKOPOCTE 1 buGnnorexa LIOK
P, _ p https://m.edsoo.ru/00adc28¢
XUMHUYECKON PEaKLUU U MOJIOKEHUE
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XUMHYCCKOI'O paBHOBCCHUA

OKUCIIUTEIFHO-BOCCTAHOBUTEILHEIC

but6mmoreka [JOK

9
peakumn https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 nuccoruanu. CUIbHEBIE U clIa0bIe Enbmorexa IIOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honunle ypaBHeHUS peaKnii Enbmaorexa IIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPeACTaBICHUN bubmmorexa [IOK
e hitps://m.edsoo.ru/00add5ds
00 PIIEKTPOTUTUYECKON AUCCOLUAITIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBIECHUNA 00 bubnmorexa LIOK
pes § hitps://m.edsoo.ru/00addsb2
AJICKTPOJIUTHYECKON JUCCOITUAITIN
14 Iloustue o ruaponnse coneu bubnmotexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0o001eHre U CHCTEMAaTH3aITHS bubnuorexa [IOK
3HAaHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pertienue dKCIIEpUMEHTAIILHBIX Enbmaorexa IOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontposnbnas paboTa mo teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIUAIINI bubnnorexa LIOK
p a HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»
OO01ast XapakKTEPUCTHKA TaJIOTEHOB.
18 XI/IMI/I‘IeCKI?/Ie CBI(;ﬁCTBa Ha IpuMepe bubnnorexa LIOK
P p https://m.edsoo.ru/00addfe2
XJIo0pa
19 XnopoBogopoa. ComnsiHas KUCIIOTA, bu6nmoreka LIOK
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XHUMHUYCCKUC CBOﬁCTBa, IOJIyUCHHC,

https://m.edsoo.ru/00ade104

[IPUMEHEHHE
IIpakTuyeckas padora Ne 2 o teme
20 «ITonmyueHue COITHON KUCIIOTHI bubmmorexa LOK
y . N ’ https://m.edsoo.ru/00ade348
M3y4yeHne e¢ CBONCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIN OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mmas xapakTepucTUKa dJICMEHTOB bu6mmoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnIOTpOnHBIE MOAU(PUKAIIMKA CEPHI.
” Haxosxnenue cepol u €€ coeuHeHNH but6mmoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoiopo1, CTpOeHuUE, bu6muoreka [IOK
(bu3MYecKre 1 XMMUYECKHIE CBOHMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa,
. but6mmoreka [JOK
25 (u3nuecKkre U XUMHUYECKUE CBOMCTRA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUUYECKUE PEAKLINH, JICKALNE B
OCHOBE IMPOMBIIIIEHHOTO crocoba
2% MOJTYYEHHS] CEPHOM KUCIIOTHI. bu6mmoreka [IOK
XUMHYECKOE 3arpsA3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeabl COCTUHEHUSIMU
cephl
7 Brruncnenue MaccoBoil 1011 BBIXOAA bubmmoreka [JOK
NIPOYyKTa peakuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa 3JIEMEHTOB bubnmnorexa [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104

VA-rpynmnsl. A30T, pacupoCTpaHeHUe
B IIpupoe, Gpu3nyecKkue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeecab

AmMmHak, ero ¢pusudeckue u

. bubnuorexa [IOK
29 XUMHUYECKHUE CBOMCTBA, MOJIYYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne amMuaka, U3y4eHHE €ro bubmmorexa [IOK
_ y » 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHast Kucjo0Ta, e¢ GPU3nIecKue u bubnmnoreka LIOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX
32 nobOpennii. XUuMHUYECKOE bubnnorexa LIOK
YARODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Karoleil cpebl
COCTMHCHHSMU a30Ta
Docdop. Oxcun dochopa (V) u
33 (poc;)o pHaH KI/ICJI((l))Ta (bQ)pII)m(qe)cme u bubamorexa [IOK
p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, IMOTYyYEHHE
Hcnons3zoBanue pocdaros B
4 KaueCTBE MHUHEPAJLHBIX YI00pEHUH. bu6mmoreka [IOK
3arpsi3HeHUE NPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
tdocharamu
VYriepon, pacupocTpaHeHUE B
35 npu E e (Ii))I/ISI/II‘)IeCKII)/Ie U XMMHYECKHE bubmmorexa [IOK
p E) AC, https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxcunsl yraepoaa, ux pusndeckue u bubnnorexa [IOK

XUMHUYECKHUE CBOVMCTBA.

https://m.edsoo.ru/00adfebe
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DKkosorndyeckue npooIemsl,
CBsI3aHHBIC ¢ OKcHoM yriaeponaa (IV)

37 VronpHas KUCIIOTa U ¢ CONHN bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o reme

18 "[Tomy4yeHue yriieKuciaoro rasa. bu6mmoreka [IOK
KayecTBeHHas peaxiust Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TTOHATHUS 00
39 OpraHUYECKHX BEIIeCTBaX KakK O buGmorexa HOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yIIIepoIa
40 Kpemunii u ero coemmHeHNs bubmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCNEPUMEHTAIIBHBIX 337a4 110 TEME bubmmoreka [JOK
«Baxwneiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTHHCHUSD)

KonbpospHas padorta o Teme
. bubmuorexa [IOK
42 «Baxueie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el §
COCTMHCHUS
OO01mas XxapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

2 Merannuueckas CBSI3b U bubnmnoreka LIOK
MeETaJlJInYeCKast KpUCTAITINIECKAs https://m.edsoo.ru/00ae103e
peuicTka. Puznueckue cBoCcTBa
METaJIJIOB
XUMHYECKUE CBOMCTBA METAIIIOB.

N bubnuorexa [IOK

44 DNEKTPOXUMHUYECKUHN PsifL

HaHpH)KeHI/Iﬁ MCTalJI0B

https://m.edsoo.ru/00ael 156
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OO61u11e cnocoObl MOTyYeHUS
MmetauoB. CriaBbl. Berauciaenus mo

45 aBHECHUSIM XUMHUYCCKUX PEaKIUN buGnnorexa LIOK
yp PCaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MIPUMECH
46 Tloustue o KOppPO3UU METAILIIOB buomorexa [OK
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 eJIo € MeTall
[Henounpe Meranbt https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnmoreka [IOK
KaJius https://m.edsoo.ru/00ae14b2
49 [[{enoyHO3EMENBHBIE METAILIIBI — bubmuoreka [{OK
KanbIIUN 1 Maraui https://m.edsoo.ru/00ael 5¢8
50 Bakueiinme coeTMHEHNS KaIbIUA bubmmorexa [IOK
A H https://m.edsoo.ru/00ael5¢e8
5] O0001IeHrEe U cCUCTEMAaTU3aIIHI
3HAHUU
5 JKécTKOoCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o reme
53 "YXecTKOCTL BOABI M METOJEI €€ bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelael
YCTpaHEHUS
but6mmoreka [IOK
54 An 7|
TOMUHHH https://m.edsoo.ru/00aec1c64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Weneso noanoreka 1O

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
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OKCI/II[BI, THUAPOKCUIBI U COJIM KCIIC3a

bubnunoreka LIOK

> (IT) u xene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O606]{1€HI/IG U CUCTEMATHU3ALU
3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenue
59 SKCTICPUMEHTAJIbHBIX 3a71a4 110 TEME bubmmorexa [JOK
«BaxxHenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIIMHEHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COAEPKUT puUMecH. Brruncnenus https://m.edsoo.ru/00ael750
MAacCCOBOM JOJIM BBIXOJa MTPOTYKTa
peaximu
61 O606I{1€HI/I€ Y CUCTEMAaTU3AIIHS
3HaHUI
KonTponbhas pabota no teme
62 «BaxHenmme MeTaJliIbl U X
COCIIMHEHUS
63 BemectBa u maTepuansl B bubnunoreka LIOK
IIOBCEIHEBHOU KU3HU YEJIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE Bu6muoreka [LIOK
OKpYKarollei cpeapl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B perieHnn bu6nunoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eHue u bubmuoreka [LIOK
cucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprHbIil ypok. O600meHIE 1 bubmuoreka [IOK
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CHCTeMaTHU3alus 3HaHUM

https://m.edsoo.ru/00adb33¢c

68 PesepubIiil ypok. O60011eHIE 1

cUCTeMaTu3anusd 3HaHUU

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

* Xumus, 8 kinacce/ O.C. 'abpuensu AKIOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemieHne
» Xumus, 9 knacc O.C. I'abpuensH. AKIIMOHEPHOE 00IIECTBO

«HSI[&TGJ'IBCTBO «HpOCBGHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
Xumus : 8 kiace : Metoaudeckoe nocooue / M. A. Axmeros, H. H. I'apa. — M. :
Benrana-I'pad, 2021. — 106, [2]c
Xumus : 9 xknace : Meroauyeckoe nmocooue / M. A. Axmeros, H. H. I'apa. — M. :

Benrana-I'pad, 2021. — 125, [3] ¢

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmmoreka IIOK
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