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INOACHUTEJIBHASA 3AIINCKA

[TporpaMmma o XMMHH Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsI COCTaBJIE€Ha HA OCHOBE TPEOOBaHUMN K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takke Ha ocCHOBE (peepaabHOi paboyeii
IPOrpaMMbl BOCIUTAHUS U C y4ETOM KOHLEIIIUYU MPENno/iaBaHus yueOHOro mpeaMeTa « XuMus» B 00pa30BaTeIbHbIX OPraHUu3aluiax
Poccuiickoit @enepanuu.

[Iporpamma o XuMuu Ja€T MpeCTaBICHUE O LENsIX, OOIIEH cTpaTernu 00y4eHus, BOCIUTAHUS U Pa3BUTHA 00yUJaroIInXCs CPEICTBAMU
y4eOHOTO MpeMeTa, yCTaHABIMBAET 00s3aTeIbHOE MIPEIMETHOE CO/IepPIKaHue, IPEyCMaTPUBAET pacIipeielieHIe ero 1o Kiaccam U
CTPYKTYPHPOBAHUC 110 pasaciiaM U TEMaM IMpOorpaMmsbl IO XUMHHU, ONIPECACTIACT KOJIUICCTBCHHBIC U KAUCCTBCHHLIC XapaKTCPUCTHKU
COACpIKaHUA, pPCKOMCHAYCMYIO IMOCJICAOBATCIIbHOCTh U3YUCHHUA XUMHU C y‘IéTOM MCKIIPCAMETHBIX U BHYTPUITPEAMCTHBIX CB?IBGI\/JI, JIOTUKHN
y4eOHOTO MpolLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaIOMIMXCs, OTPEIEIIeT BO3SMOKHOCTH MIPEMETa JIJIsl peau3aiuy TpeOOBaHUH K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs, a TAKXKe TPeOOBaHUHN K
pe3ysbTaTtaM 0Oy4eHUs] XMMUH Ha YPOBHE II€JIei N3yUeHHsI IPEIMETa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIBHOM JIEATEITLHOCTH
00ydJaromierocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHHME XUMHH CIYXKUT OCHOBOU A (HOPMHUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIET0Cs], €r0 MPECTaBICHUI 0 MaTepUAILHOM €IMHCTBE MHUPA,
BKHYIO POJIb UTPAIOT GOPMHUPYEMBIE XUMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIIMHU BEUIECTB B MPUPOJIE, O IMYTAX
petieHus TI00aTbHBIX IPOOJIEM YCTOMYHBOTO Pa3BUTHSI UEJIOBEUYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIIEBOM U SKOJIOTUYECKON
0e30MacHOCTH, TPOOJIEM 3IPaBOOXPaHEHUSI.

H3ydyeHue xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH [T caMOpa3BUTHUA U (POPMHUPOBAHUS KYJIbTYPbI TUYHOCTH, €€ 00IIel 1 (PyHKIIMOHATIBEHON
IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHNE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIUXCsl, HABBIKOB UX CaMOCTOSITENIbHON yueOHOM
JESTENIbHOCTH, SKCIIEPUMEHTAJIBbHBIX M UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOANUMBIX KaK B TOBCEIHEBHOM JKHU3HU, TaK U B IPOPECCHOHATBHON
JeATEIbHOCTH;

3HAKOMHT CO CIelU(UKON HAYIHOTO MBIIUICHHS], 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISICTCS
OTBETCTBEHHBIM 3TallOMB ()OPMUPOBAHUHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YYarOIINUXCS;



CHOCO6CTByeT (l)OpMI/IpOBaHI/IIO LHEHHOCTHOI'O OTHOHICHUA K €CTECCTBECHHO-HAYYHBIM 3HAHUAM, K IIPUPOAC, K UEJIOBEKY, BHOCUT CBOH BKJIaJ B
9KOJIOTHYECKOE O6p330BaHI/IC o6yqa}01u1/1xc>1.

JlaHHbIe HampaBiIeHUs! B 00Y4EHUU XUMHH 00€CTIeUnBAIOTCS CIEM(PHUKON COAepKaHus yIeOHOro peMeTa, KOTOPBIH SBIISETCS
HelarOrMYecKy aanTUPOBAaHHBIM OTpakeHHUEM 0a30BOM HAYKU XMMHH Ha ONPEAEeIEHHOM dTare e€ pa3BUTHS.

Kpr XHUMHHU HAa YPOBHE OCHOBHOI'O O6H.[Cl"0 O6paSOBaHI/I$I OPUCHTHUPOBAH HAa OCBOCHHUC O6y‘IaI-OH_[I/IMI/ICH CHUCTEMBI IIEPBOHAYATIbHBIX MMOHATHH
XUMHHU, OCHOB HEOPT: AHUYECKOM XUMHUH U HCKOTOPBIX OTACJIBHBIX 3HAYNMBbIX MOHSATHH OpFaHH‘IeCKOﬁ XHUMUU.

CtpyKTypa coaepskaHusi MPOrpaMMbl IO XUMHUH CPOPMUPOBAHA HA OCHOBE CUCTEMHOI0 1MOX0/1a K €€ nzydeHuto. CoaeprkaHue CKIaabIBaeTCs
U3 CUCTEMBI TIOHSITHIA 0 XUMUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MMOHSATHI 0 XUMHUYECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHLIMITY TOCJIEIOBATEILHOTO PA3BUTHS 3HAHUIM Ha OCHOBE TEOPETUUYECKUX IPEACTABICHUN PA3HOTO YPOBHSI:

— ATOMHO-MOJICKYJIAPHOT'O YUYCHH KaK OCHOBBI BCCTO €CTCCTBO3HAHMUA,

— HepI/IO,I[I/ILIGCKOFO 3aKOHa I[ H. MenpeneeBa Kak OCHOBHOTI'O 3aKOHA XHUMHU,

YUC€HUA O CTPOCHHUHU aTOMa U XUMHYISCKOMN CBA3H,

IpPEICTaBICHNUN 00 2IEKTPOIUTHUECKON AUCCOLUAINH BEIIECTB B PACTBOPAX.

TeopeTrnueckre 3HaHNS PaCCMaTPUBAIOTCS HA OCHOBE SMIUPHUUECKU MTOJYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS I1OCJIEIOBATEIBHO OT
OJIHOTO YPOBHS K JIpyIrOMY, BBIIOJIHSAA (QYHKINN OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUUYECKOTIO
IIPUMEHEHUS U MTOIYYCHUS U3Y4aeMBbIX BEILECTB.

OcBoeHue MporpaMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MIPECTABICHUS O XMMUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUPA B
JIOTHKE €€ CUCTEMHOU NPUPOABI, IECHHOCTHOIO OTHOLIEHHSI K HAYYHOMY 3HAaHHUIO M METOAAM [T03HAHUS B Hayke. M3yueHne XuMUM MPOUCXOIUT
C MPUBJICYEHUEM 3HAHUHN U3 paHee U3YUYEHHBIX yueOHbIX npeaMeToB: «Okpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «@u3nka. 7 Kimacey.

[Tpu u3ydeHnn XUMHUHN IPOUCXOIUT GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS,
MPAKTUYECKOH JESITEIbHOCTH YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/ada y4eOHOro mpeMeTa COCTOUT B
(GbOpMUPOBAHUN CUCTEMBl XMMUYECKUX 3HAHUM — Ba)KHEHIINX (PAaKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHUH, TOCTYITHBIX
0000111eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, A3bIka HayKH, B MPUOOIIEHUH K HayYHbIM METO/1aM MTO3HAHUS MPU U3YUYE€HUH BEIIECTB U
XUMHYECKHUX PEaKlHii, B (GOPMHUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUHN U UX MPUMEHEHUH B yueOHO-TI03HaBaTENbHOM U yueOHO-
UCCIIEIOBATEIbCKON AEATENbHOCTH, OCBOCHUH MPaBHII 0€30MaCHOTO 0OpallleHHs ¢ BEIIECTBAMH B TOBCEIHEBHOM KU3HU.

[Tpu u3ydyeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl Ba)KHOE 3HAUEHHE TPUOOPETH TaKue 1eH, KaK:



— ¢opMUPOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIIbHOMY MTPUHITHIO
pelieHui, crnocoOHOM afganTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM SKU3HHU;

— HampaBJIECHHOCTh 00YUEHHUS HA CHCTEMAaTUYEeCKOe IPUOOIIEHNE 00yJaIONINXCs K CAaMOCTOSTEIbHON TTO3HABATEILHOM JIESTEIIbHOCTH,
HAyYHBIM METOJIaM MO3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrnieueHune yCaoBHii, CIOCOOCTBYIOIIUX MPUOOPETEHNIO0 00YUaIOIIMMUCS OTIbITa PAa3HOOOPA3HON e TENIbHOCTH, TO3HAHUS U
CaMOMO3HAHUS, KJIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEIbHOCTH;

— ¢opmupoBanue o0IIeH PYHKIMOHAIBHON B €CTECTBCHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCJIE YMEHUHN OOBSICHITH U OIICHUBATH SIBIICHUS
OKPYKAIOIIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT, ITOJIYICHHBIC TPH H3yYSHUN XUMUH, IPUMEHSThH UX MPU PEHICHUH MTPOOJIeM B TTIOBCETHEBHOM
JKU3HU U TPYJI0BOM JESATENbHOCTH;

— ¢opMHpoBaHue y 00y4arOIUXCs T'YMAHUCTHUECKUX OTHOILICHUH, TOHUMAHUS [IEHHOCTU XUMUYECKUX 3HaHU JUIsl BBIPAOOTKHU 3KOJIOTHYECKH
11€J1€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBbS U OKPYKAIOLIEH NMPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAIMHU K 00Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHUTAHHIO HA OCHOBE YCBOCHUS 00IIEYETI0OBEUECKIX
[IEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPO( IS U HANIPaBIEHHOCTH JalbHEHIIEro ooyueHusl.

OO11iee 4ncIo 4acoB, OTBEIEHHBIX AJI U3YUYEHHUsI XMMHUH Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBiseT 136 yacos: B 8 kinacce — 68
yacoB (2 yaca B HezielN0), B 9 kiacce — 68 "acoB (2 yaca B HEJIETIO).

COJEP)KAHUE OBYYEHUA
8 KVIACC
IlepBoHavajbHbIE XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMKM B )KU3HU 4eloBeKa. XMUMHMs B cucTeMe HayK. Tena u BemecTtsa. PU3ndecKue CBONCTBA BEIIECTB. ArperaTHoe
coctosiHue BemiecTB. [loHsTHE 0 METOMaxX MO3HAaHUS B XUMHH. YKcThIe BeecTBa U cMecu. CrocoObl pa3ieieHus: CMecei.



ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 3NIeMEHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie U CI0KHBIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUYeHHeE.

Xummnueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX HJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAsE aTOMHAs Macca.
OTtHOcHTENbHAA MOJIEKYJISIpHAs Macca. MaccoBas 1011 XMMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemecTBa. Moabs. MossipHas Macca. B3auMocCBsA3b KOM4ecTBa, MACChl M YKMCIIa CTPYKTYPHBIX €IMHULL BellecTBa. Pacuérel no
dbopMysiaM XUMHUYECKUX COSTMHECHUU.

du3nyecKue U XUMUUECKHE SIBJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMUUECKUE YPABHECHHUS.
Knaccudukanus XuMHUUeCKUX peakluil (COeUHEHUS, Pa3I0KEHHS, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XUMHUYECKOU MOCYI0H, IMpaBUIaMH pa0OThI B TabOpaTopuu U mpuéMaMu 0OpaIieHus ¢ JJabopaTOPHBIM 000PYIOBAHHEM,
W3YYCHUE U ONMCaHue (PU3NICCKUX CBOHCTB 00PA3I0B HEOPTaHMYECKHUX BEIIEeCTB, HaOM0AeHNe (pr3uveckuX (TUIaBJICHUE BOCKA, TasTHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KUTICHUE M KOHACHCAIIUS BOBI) U XUMHYECKUX (TOPEHUE CBEUH, TPOKAITMBAHUE METHON TIPOBOJIOKH,
B3aUMOJICHCTBUE MeJIa C KUCJIOTOM) sIBJICHUH, HAOII0/IEHUE U OMTMCaHUE TTPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peakinii (pa3iokeHue caxapa,
B3aUMOJICCTBUE CEPHON KHUCIIOTHI C XJIOPUAOM Oapusi, pazinoxenue ruapokcuaa meau (I11) mpu HarpeBanuu, B3auMoIeCTBHE Kele3a C
pactBopom conu meau (II), u3yuenue cnocoOoB pa3eneHus: CMecei: ¢ TOMOIIbI0 MarHuTa, (PUIBTpOBaHKE, BEITAPUBAHUE, JUCTHILISAIINS,
xpomarorpadusi, IpoBeIEHNE OYUCTKU TTOBAPEHHOW COJIM, HAOIIO/IEHUE U ONMCAHUE PE3yIbTaTOB MPOBEICHUS OIbITa, WITIOCTPUPYIOIIETO
3aKOH COXpaHEHHs MacChl, CO3JJaHIe MOIeTIC MOJIEKY (IIapOCTEPIKHEBBIX).

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BeniecTBo. HaxoxaeHue kuciaopo/ia B mpupojie, pu3ndeckue u
XUMHUYECKHe cBoMCcTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CriocoOsl MorydeHus KUCIopo/ia B 1a0opaTopuu 1
npoMmsblieHHOCTH. KpyroBopot kucioposa B npupojie. O30H — aJIoTPONHAs MOJU(PHUKAIMA KUCIOPOAaA.

TennoBoit 3 pexT XuMUIecKoi peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- M SHIOTEPMHUUECKHUE PeaKIK. TOMINBO: YTOidb U METaH.
3arpsizHeHue BO3/1yXa, yCUJIEHUE MMApHUKOBOTO 3(dexTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — snemenT u mpoctoe BemnecTBo. HaxoxkaeHune Bogopoia B mpupoje, Gu3ndeckiue 1 XMMUIECKHE CBOMCTBA, PUMEHEHHE, CTIOCOOBI
nosyyeHusi. Kucinorsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.



dusnueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PacTBopsl. HackilieHHbIE 1 HEHACBILIEHHBIE PACTBOPBL. PacCTBOPUMOCTD BEILIECTB B
Bosie. MaccoBas 7107151 BelecTBa B pacTBope. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJE U B KU3HU YEJIOBEKA.
KpyroBopot Bozibl B ipupo/ie. 3arps3HeHue NpUpoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanus neoprannyecknx coeaunenunit. Oxcuapl. Knaccuukanus okcuaos: coiaeodpasyomue (OCHOBHbIE, KUCIOTHBIE, aM()OTEpHBIE)
u HeconeoOpasyrone. Homenknarypa okcnnoB. dusnueckue 1 XMMUYECKUE CBOWCTBA okcuaoB. [lomydyenne okcuios.

OcnoBanus. Knaccugukanus ocHOBaHUH: ENOUN U HEpaCcTBOpUMbIE OCHOBaHMs. HoMeHkaTypa ocHoBaHui. du3nyeckue 1 XUMUUYECKHUE
CBOMCTBa OCHOBaHUU. [losryuenue ocHOBaHHM.

Kucnorer. Knaccudukanus kucnor. Homenknarypa kuciaor. @u3ndeckue 1 XUMHYECKUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaiuioB H.
H. bekerosa. [lonyueHue Kucior.

Comu. Homenkmnatypa coseil. @uznueckue 1 XUuMUYECKHe cBoicTBa cosel. [lomydenue coneit.
['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPTaHHUUECKUX COSIMHEHHIA.
Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpe/IeNIeHNE COJIepKaHMs KUCIOPoaa B BO3/1yXe, IOJIyueHHe, COOMpaHue, pacClo3HABaHUE U H3yUeHHE CBOMCTB KUCIIOPO/a,
HaOJr0/IeHNe B3aMMOACHCTBHS BELIECTB C KUCIOPOJIOM U YCJIOBHUS BOSHUKHOBEHHS U MPEKpalleHHs TOpeHus (1okapa), 03HaKOMJICHHE C
o0pa3iaMu OKCHUJIOB U OITUCAHKE X CBOWCTB, MOJy4eHHEe, COOMpaHMe, paclio3HaBaHUE U U3y4eHHEe CBOWCTB BOJOPOa (TOpeHue),
B3auMojieicTBUE Boopoia ¢ okcuaom meau (II) (Bo3aMokHO MCTIONIb30BaHUE BUEOMATEPHAIIOB), HAOIIOICHIE 00Pa3II0B BEIECTB
KOJIMUECTBOM | MOJIb, HcCie10BaHUuE OCOOEHHOCTENW PaCTBOPEHMSI BEIIECTB C Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
onpeIeIEHHON MacCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOJIBI C METAJIIaMU (HATPUEM U KaJIbIlneM) (BO3MOKHO
MCIIOJIb30BaHUE BUAEOMATEPUAlIOB), HCCIeA0BaHNE 00pa3l0B HEOPraHUYECKUX BEUIECTB Pa3IMUYHbBIX KJIACCOB, HAOIIOIeHNE U3MEHEHUS
OKpPAacKH MHJIMKATOPOB B PaCTBOPAX KUCIOT U LIeN0Ye, u3yueHue B3aumoeiicTsus okcuaa menu (I1) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
MeTaJlJIaMH, peakiuil HeMTpanu3aiuu, NojiydeHue HepacTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OHOIO MeTalljia IPYyruM U3 pacTBOpa COJIH,
pelleHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHelne Kiaacchl HEOPTaHUYECKUX COETUHEHUI.

I[epuoauuecknii 3akon u [lepnoanueckas cucrema xumudeckux 3jiemeHToB [I. U. MenpaeneeBa. CTpoenue aToMoB. XUMHU4eCKast
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIul

[TepBble MOMBITKN KJIaCCUPUKAITUN XUMUYECKHX AJ1eMeHTOB. [IoHATHE O TpyMIax CXOAHBIX AJIEMEHTOB (LIEJIOUHbIE U LIEJIOYHO3EMEIbHbIE
METaJlIbl, TaJOr'€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pa3yloT aM(OTEPHBIC OKCUABI U THIPOKCHUIBI.



Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemMenToB J[. . Menneneesa. KopoTkornepruoHas v IJTMHHONIEPUOIHAS
dopmsl [leproamueckoii cucremsl xumudeckux 3nemenToB J1. . Menpeneea. [lepuoast u rpynmbsl. Pu3ndeckuil CMBICT TOPSIIKOBOTO
HOMeEpa, HOMEPOB MEPUO/Ia U IPYIIIbI JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpOeHUE 3JEKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XUMUYECKUX
aneMeHToB Ilepuognyeckoii cuctemsl 1. 1. MenneneeBa. XapakTeprucTUKa XMMHUYECKOT0 JIEMEHTA 10 €ro noJioxkeHnuto B [leproanueckoi
cucreme 1. 1. MeHnaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U HEMETAIIMYECKUX CBOMCTB M0 TpyInnam u
HEpUOJIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIs Pa3BUTHUS Hayku U npakTtuku. [{. 1. Mennenees
— YUYEHBIN U TPaXKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (oJsipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX 3J1IeMEHTOB. MloHHas CBA3b.

Crenenp okuciieHus. OKUCIUTEIFHO-BOCCTAHOBUTEIILHEIC pPCaKkuu. HpOLIGCCI)I OKHCJICHMS B BOCcCTaHOBIICHUS. OKUCIUTEIN U
BOCCTaAHOBUTCIIN.

Xumuueckuii IKCnepumenm:

HN3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HCMCTAJIJIOB, B3aUMOOCHCTBHUE TUAPOKCHA HHUHKA C paCTBOpaMH KUCIIOT U I_I_ICJ'IOLIGI\;I, IMPOBCACHUC
OIIBITOB, UJINTHOCTPUPYIOIIUX ITPUMCPBI OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/Ie, pCaKknu pa3jioKECHUs, COe)II/IHeHI/ISI).

Mesicnpeomemmuoie céasu

Peanmaum{ MCKIIPECAMETHBIX CBs3E IIpu NU3Y4YCHUH XUMHU B 8 Kmacce OCYIICCTBIIACTCA YCPEC3 UCIIOJIb30BAHUEC KAK 06H_II/IX €CTCCTBCHHO -~
HAay4YHBIX HOHSITI/II\/'I, TakK " HOHSITI/Iﬁ, ABJIAIOMUXCA CUCTEMHBIMU JJI1 OTACJIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

O6m1/1e CCTCCTBCHHO-HAYYHBIC ITOHATHA: H&y‘—lHBIfI q)aKT, THUIIOTE3a, TCOpHs, 3aKOH, aHaJIu3, CUHTES, Knaccmbnxaum{, NEPUOANIHOCTD,
Ha6J'IIOI[eHI/IC, 9KCIICPUMCHT, MOJACITIUPOBAHNUEC, UBMCPCHUC, MOACIIb, SABJICHUC.

®du3nka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKUM 3apsijl, BEIIECTBO,
Te0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, ra3, (PU3nYecKue BETMYUHBI, €INHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, BOJHBIE PECYPCHI.



9 KJIACC
BeurecTBo M XMMHUYeCKas peaKkuusi

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema xuMuueckux anemMeHToB . . MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KU, KAJTbIHSA U UX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
AJEMEHTOB B [lepnoauyeckoil CUCTEME U CTPOEHHEM UX aTOMOB.

CTpOGHI/IC B€OICCTBA: BUbI XHUMHYCCKOM CBSI3U. THIIBI KPHUCTATININICCKUX peIHéTOK, 3aBHCHUMOCTE CBOICTB B€IICCTBA OT THUIIA KpI/ICTaJIJII/I'-ICCKOI\/JI
peH_IéTKI/I H BHJA XHUMHYECKOM CBSI3H.

KJ'IaCCI/I(bI/IKaI_II/IH W HOMCHKJIaTypa HCOPraHUICCKUX BCIICCTB. XUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KjIaCCaM
HCOPTaHUYCCKUX COGILI/IHCHI/IfI, TCHCTUYCCKAA CBA3b HCOPTraHNMYCCKUX BCIICCTB.

Krnaccudukanus XuMUYeCcKUX peakuid 0 Pa3IuIHbIM IpU3HAaKaM (TI0 YHUCITY M COCTaBYy YYaCTBYIOUIMX B PEAKIH BEUIECTB, 110 TEIIOBOMY
3 exTy, Mo U3MEHEHUIO CTENEHEeW OKUCICHHUSI XHMUYECKHUX 3JIEMEHTOB, IO 00PaTUMOCTH, MO YYaCTHIO KaTalnu3aTropa). JK30- U
9HJIOTEPMHUYECKHE PEaKIH, TEPMOXHUMUYECKUE YPAaBHEHHUSL.

ITonsaTue o CKOpPOCTH XUMHYECKOH pCaKkIuu. [TonsTue 06 O6paTI/IMLIX n HCO6paTI/IMHX XUMHYCCKUX PCAKIUAX. IIoHsTHE O TOMOI€HHBIX U
TCTCPOTCHHBIX PCAKIIUAX. [TonsTue o katanu3ze. IloHATHE O XUMHUYECKOM paBHOBECHUMU. (DaKTOpBI, BJIMAIOIINEC HA CKOPOCTH XHUMHYECKOH
PCAKIIMHU U IMOJIOKCHHUE XUMHUYCCKOI'O PABHOBCCH .

OKHCIUTEIBEHO-BOCCTAHOBUTEIBHEIC p€aKkuuu, 3J'IGKTp0HHBIfI 0aJaHC OKHCIUTEIBHO-BOCCTAHOBUTEIBHOM pCaKkuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C UCITIOJIB30BAHUECM METOa 3JICKTPOHHOT'O Oananca.

Teopus >MEKTPOIUTUUECKON TUCCOIHAIIUU. DIEKTPOJIUTHI U HEANIEKTPOIUTHI. KaTnoHbl, aHMOHBI. MeXaHU3M JAUCCOLMAIINH BEIIECTB C
Pa3IMYHBIMU BUJIAMU XUMUYECKOH CBsi3u. CTeneHp aucconuarui. CUabHbIC U c1a0blie AIEKTPOIUTHI.

Peakuiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiiii HOHHOTro 0OMeHa, MOJHBIE U COKpaIIEHHbIE HOHHBIE YpaBHEHHUs peakuuii. CBoHCTBa
KHCJIOT, OCHOBaHMH U COJIEH B CBETE MPEJICTABICHUI 00 JIEKTPOIUTHYECKOM qucconuanuu. KauyecTBeHHbIe peakiiui Ha HOHBIL. [IoHsATHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICJIIMU KPUCTAITMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (TpaduTa U anmasa), CIIOKHBIX
BEILIECTB (XJIOpUIA HATPHS ), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiy OT BO3ACUCTBUS pa3InuHbIX (DaKTOPOB,
MCCJIEJOBAHME IEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCA JUCCOLUALIMU KUCIIOT, LEN04YeH U cosiel (BO3MOKHO UCII0JIb30BAHNE



BUJICO MAaTEPUAJIOB), IPOBEJACHHUE ONBITOB, MIUTFOCTPUPYIOLINX MIPU3HAKU MIPOTEKAHUs PeaKIil HOHHOro oOMeHa (00pa3oBaHUEe OCaKa,
BBIJICJIEHUE ra3a, 00pa30BaHUeE BOJIbI), OMBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX pPeakuil (ropeHue, peakiuu
pa3oKeHus, COEAMHEHNS ), paCIIO3HABAaHUE HEOPraHUYECKUX BELIECTB C IOMOLIbI0 KAUYECTBEHHbBIX pPEaKLMi Ha HOHBI, PELLICHUE
SKCHEPUMEHTAIbHBIX 3a7a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O6ma>1 XapaKTCPHUCTHUKA I'aJIOTCHOB. OcobeHHoCTH CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHU. CTpOGHI/IC n (1)I/ISI/II'IGCKI/I€ CBOMCTBaA
IMPOCTBIX BCHICCTB — I'aJIO'CHOB. XUMHU4YecKre CBOMCTBA Ha IMpUMEPEC XJI0pa (B3aHMOﬂ€ﬁCTBHC C MCTaJlllaMH, HCMCTAaJlJlIaMU, I_I_ICJ'IO‘IaMI/I).
XJ'IOpOBOI[OpO,I[. Consanas KHCJIOTa, XUMHWYCCKHUC CBOﬁCTBa, MOJIY4CHHUEC, IPUMCHCHUC. HeﬁCTBHG XJIopa 1 XJ0poBOJA0pOaa Ha OpraHru3mM
yeloBeka. BaxkHelmmue XJIOpUIbI U UX HAXOXKICHUC B ITPHUPOJIC.

OO6mast xapakrepucTika 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTENEeHN okuciaeHus. CTpoeHue u
¢u3nUecKkre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBl. AJUIOTPOITHBIE MOU(BUKAIINH KUCIOPOAa U cepbl. XUMUYECKHUE CBOWCTBA
cepbl. CepoBo10pOJ1, CTpOEHHE, GU3NUECKHE U XUMHUYEeCKHe CBOMCcTBA. OKCHU/IbI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas
KUCIIO0Ta, (U3NYECKUE U XUMUYECKHE CBOMCTBA (0011e KaK Mpe/ICTaBUTEN Klacca KUCIIOT U cnenuduueckue). XUMHYECKHUE peakuy,
Jekalye B OCHOBE MPOMBIIIIJIEHHOT0 crioco0a Mmoxy4eHus: cepHoit Kuciotsl. [Ipumenenne cepHoit kucnoTsl. CoiaM CepHOM KUCIOTHI,
KadeCcTBEHHasl peakius Ha cynbdaT-uoH. HaxoxieHue cepbl U €€ COeJMHEHUH B IpUpoie. XUMUYECKOE 3arps3HEHUE OKpY KaloIIel cpeibl
COETMHEHUSIMU Cephl (KUCIOTHBIE JJOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0 NMPeA0TBPaILEHUS.

OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIIEHUs. A30T, paclipocTpaHeHHE
B IIpHpojie, GpU3NUYeCKue U XuMU4eckue cBoicTBa. KpyroBopot azora B mpupojae. AMMHUAK, ero pu3ndeckue 1 XMuMHUYECKHe CBOMCTBA,
nojiyueHue u npumeHenue. Conu aMMOHMS, UX PU3NYECKUE U XUMUUECKHE CBOICTBa, IpuMeHeHne. KauecTBeHHast peakiius Ha HOHBI
aMMOHHUs. A30THas KUCIIOTa, €€ oJlyuyeHue, PU3NYecKue 1 XMMUYECKHe CBOMCTBA (0011IKe KaK NMpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckue). Micnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX y100peHui. XMMHUYECKOe 3arpsi3HEHNE
OKpYKarolllel cpelibl COeAMHEHNUIMHU a30Ta (KHCIOTHBIE JT0K/IH, 3arpsI3HEHNE BO3/yXa, MOYBBI U BO10EMOB). docdop, annoTponHbie
Moaudukamuu Gocdopa, pusndeckne u xumuieckue ceorictsa. Oxkcua pocdopa (V) u pochopnas kuciora, puzndeckue 1 XUMHIESCKUE
CBOWiCTBa, monyyeHue. Vcnonp3oBanue GocdaroB B kKaueCTBE MUHEPAIBHBIX YA0OPEHHA.

O6mas xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCICHUS. YTIIEPOs,
QIOTPONHBIE MOAU(DUKALIMY, PACTIPOCTPAHEHHE B IPUPOE, PU3NUECKUE U XMMUYECKHe cBoWcTBa. AncopOrus. KpyroBopot yrieposa B
npupoze. OKcuasl yriepoaa, ux pusnyeckre 1 XMuMHUYECKUEe CBOMCTBA, IeHCTBUE HA )KUBbIE OPraHNU3MBbI, OJYyYEHHE U TPUMEHEHHE.
DKosoruyeckue npoodiaeMbl, CBI3aHHbIE C OKCUAOM yriaepona (IV), runoresa riio0anbHOTO MOTEIUICHUS KJIMMaTa, MaPHUKOBBINA 3P QEKT.



VronpHas KACIOTA U e COJIk, UxX (1)I/ISI/I‘I€CKI/IC 1 XUMHYCCKHEC CBOﬁCTBa, IIOJIYUYCHHUEC U IPUMEHCHUC. KadgecTBennas pCaKIuA Ha Kap6OHaT'
nonksl. Mcrons3oBanne Kap6OHaTOB B 6HTy, MCIUIMHE, IPOMBIINIJICHHOCTH U CEJILCKOM XO3SMCTBE.

[lepBoHauabHBIE TOHATHUS 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHUSX yriepoa (MeTaH, 3TaH, THJICH, alleTUJICH, 3TaHOJI, TIMLEPHH,
yKcycHast kucioTa). [IpupoHbie HCTOYHHUKH YTII€BOAOPOAOB (YToJib, IPUPOIHBINA Ta3, HEPTH), MPOIYKTHI UX nepepadoTku (OeH3MH), X POJIb B
OBITY ¥ IPOMBILILIEHHOCTH. [ToHATHE 0 OMOIOrNYECKU BaKHBIX BELLIECTBAX: JKUPAX, OeJIKax, yriIeBO1aX — U UX POJIM B KU3HH YeJIOBEKa.
MarepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COSAUHEHUH.

Kpewmuuii, ero ¢pusnueckrue u XuMUYECKUE CBOWMCTBA, IOTy4YeHUe U npuMeHenne. CoelMHeHus KpeMHus B mpupoje. OO1iue npeacraBaeHus 0o
okcuze kpemuus (IV) u kpemHueBoit kuciaore. CUIMKAThl, X UCTIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. BaskHel 1I1e CTpOUTENbHbBIE
MaTepHabl: KepaMUKa, CTEKJI0, IEMEHT, OETOH, *Kene300eToH. [Tpolaembl 0€301MacHOr0 UCTIOIB30BaHUS CTPOUTEIBHBIX MAaTEPUATIOB B
[TOBCEIHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm

u3ydeHue o0pa3oB HEOPraHNYECKUX BEILIECTB, CBOWCTB COJITHOM KUCIIOTHI, MPOBEICHNE KAYECTBEHHBIX peaKlUili Ha XJIOPHUI-HOHBI U
HaOJII0/IeHUE MPU3HAKOB UX NMPOTEKAaHMsI, OMBITHI, OTpakaromue GU3NIeCKue 1 XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOYKHO
WCIIOJIb30BAaHNE BUJIEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMy XJIOPUJIOB (TaJIOTEHU I0B), O3HAKOMJIEHUE C 00pa3liaMu Cephl U €€
COEIMHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEpUaoB), HAOIIOAEHHE Mpoliecca O0yTIIMBaHUs caxapa MoJ JeicTBHEM
KOHIEHTPUPOBAHHOMN CEpHOM KHCIIOTHI, U3yUEHHE XUMUUECKUX CBOMCTB pa30aBiI€HHON CEpHOM KHCIOTHI, IPOBEAEHHE KaueCTBEHHOM peaKuu
Ha cylb(aT-uoH U HaOII0IeHNEe IpU3HaKa e€ MPOTEeKaHUsl, 03HAKOMJIEHHE C PU3NYECKUMU CBOWCTBAMU a30Ta, (hocopa U UX COETUHEHUM
(BO3MO’KHO MCIOJIb30BAHNE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX yA0OpeHHi, oTyyeHue, coOupaHue, paclio3HaBaHue U
U3y4eHHE CBOMCTB aMMHaKa, MPOBEJICHHE KaYeCTBEHHBIX peakIMii Ha MOH aMMOHUS U (pocdaT-noH 1 U3ydeHrne NPU3HAKOB UX MPOTEKaHUs,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI ¢ MeJIbIO (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUANIOB), H3YUYE€HHE MOJIETIeH
KPUCTANTMYECKUX PEeIIETOK anMasa, rpadura, QynaepeHa, 03HAKOMIIEHUE C IPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJI€M U YCTPOWCTBOM MIPOTHBOrasa, MojydeHue, cooupanue, paclio3HaBaHHe U U3y4eHHEe CBOMCTB YIJIEKUCIIOTO ra3a, poBeACHNe
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUEHHE MIPU3HAKOB UX MPOTEKAaHUs, O3HAKOMIIEHHE C POIYKIMeN CHITMKATHON
IPOMBIIIIIEHHOCTH, PEIIeHNEe IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeilre HeMeTaibl U X COeTUHEHUS.

MeTasuibl M HX COEeIMHEHUS

OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX MOJNOKeHus B [leproanyeckoii cucreMe XMMUYECKHX
aneMeHToB [[. V1. MenzeneeBa u ctpoenust aromoB. CTpoeHHe MeTallIoB. MeTalimnueckasl CBsI3b M METAJUIMUECKAsl KpUCTAJIIIMYECKAsl peIIETKaA.



ONEKTPOXUMHUUECKUH psiji HanpsKeHUH MeTaioB. Ou3nueckrue U XMMUYEeCKHe CBoMCTBa MeTailioB. O01e criocoObl MOTyYEHHUs METALIOB.
[TonaTne 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI UX OT KOppo3uH. CIUIaBhl (CTalb, Yyr'yH, TIOPATIOMUHIMA, OpOH3a) U UX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaibl: onoxeHue B [lepruonnueckoi cucreme xuMuueckux anemMeHToB . . Menaeneesa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B nipupojie. Pu3nyeckre U XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kayusi). OKCUABI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
IICJIOYHBIX METAILIOB U UX COCAUHCHHIA.

[[lenoyHO3eMeNbHBIE METAIIIIBI MATHUM U KallbIIUi: TIo10keHue B [lepuoanueckon cucreme xumuyeckux sneMeHToB 1. 1. MeHneneesa,
CTPOEHHUE UX aTOMOB, HAXOXJEHUE B pupojie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus U Kaliblus. BaxkHelve coeTMHeHUs KalbIus
(oxcun, ruapokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxenue B [lepuonnueckoit cucreme xumudeckux 3nemenToB [l. M. MenpaeneeBa, cTpoeHre aToMa, HaX0XK/IEHUE B IPUPO/IE.
Ou3nyecKkue U XUMUYECKHE CBONCTBA allfoMUHUA. AM(DOTEpHBbIE CBOICTBA OKCH/IA ¥ TUIPOKCUIA aTIOMUHUS.

Keneszo: nonoxenue B [leprogndeckoit cucreme xumuueckux snemeHToB /1. 1. Menzaeneesa, cTpoeHne aToMa, HaX0XI€HHUE B IPUPO/IE.
dusnyeckue U XUMUUECKHE CBOMCTBA Xkerne3a. OKcuabl, ruapokcuabl u conu xenesa (11) u sxenesa (I11), ux cocras, cBOMCTBA U MTOTyUYEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C 00pa3IlaMHi METAJIOB U CIIJIaBOB, UX (PU3NUYECKUMU CBOMCTBAMH, U3yUEHHUE PE3YyIhTaTOB KOPPO3UU METAIIIOB (BO3MOKHO
UCIIONIb30BaHUE BUAEOMATEPUAIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCH/Ia KaIbIUs M HATPHS ¢ BOAON (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHIE CBOMCTB jKECTKON BOJIBI, IIPOIIECcCa TOPEHHUS JKele3a B KUCIOpoae (BO3MOKHO HCIOIb30BaHHE
BUJICOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIMil Ha MOHBI: MarHUs, KaJabIus, alIOMUHUS, [IUHKA, Xkene3a (II) u sxenesa
(IIT), menu (I1), HaGnroAeHKE U ONKMCAHUE TPOIIECCOB OKPALTUBAHUS TUIAMEHU MOHAMU HATpUs, KaJlusl U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHHE aM(DOTEPHBIX CBOMCTB T'MAPOKCHIA ATFOMUHUS U THIPOKCHIA IIMHKA, PEIICHNE YKCIIEPUMEHTATBHBIX 3a/1a4
o Teme «BaxHeme MeTaIbl U UX COCTUHECHUSI.

XuMus M OKpyxKamoLas cpeia

BemecrBa u MaTcpHraJibl B MMOBCEAHEBHOM XKM3HU YeI0BeKa. be3omacHoe HCoIb30BaHNE BEIIECTB U XMMHUYECKHX peaKuHﬁ B 6B1Ty. HCpBaH
ImoMomp IMpu XUMHUYCCKUX 0XKOrax u OTpaBJICHUAX.

XHMHYECKOe 3arpsi3HeHUE OKpYsKarolel cpeibl (peienbHast ToMmycTUMas KOHIIeHTpalus BemecTs, aajiee — [1/IK). Ponb xumun B perienun
IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumernm:



u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIOB, TOJUMEPHBIE MATEPHAJIBI).
Meosricnpeomemmnnie ceasu

Peannsaunﬂ MCKIIPECAMETHBIX CBsA3EH IMIpHU U3Y4YCHHUN XHUMHU B 9 knacce OCYHIECTBIIACTCA Y€PE3 NCITIOJIB30BaHNEC KAaK O6I_HI/IX €CTECCTBECHHO-
HAay4YHBIX HOHSITI/II\/JI, TaK 1 HOHHTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU U1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O NHUKJIA.

OO01ue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3, KIIACCU(PUKALINS, IEPUOUIHOCTbD,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKUE, U3MEPEHHUE, MO/JIEIb, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHS, MAaTEPUAIBI.

dwusmka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaIHOAKTHBHOCTD, MOJICKYJIA, SJICKTPHUCCKUH 3apsi,
TIPOBOTHUKH, MTOJTYITPOBOIHUKH, TUIIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00hEM, arperaTHOEe COCTOSIHUE BEIIECTBA, I'a3, PacTBOpP,
PacTBOPUMOCTD, KPUCTAJUTMYECKAsT PEIIETKA, CIIABbI, (PU3NYECKUE BEINYMHBI, €IUHUIBI H3MEPEHHUS, KOCMUYECKOE IMTPOCTPAHCTBO, IIAHETHI,
3BE3161, ComHIie.

Buomnorus: ¢porocuntes, npixanue, onochepa, IKOCUCTEMa, MUHEPATIbHBIE YIOOPEHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOIINBO, BOJHBIE PECYPCHI.
[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI 10 XMW HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIUA
JIMUHOCTHBLIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOSHHS MPOTPaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs JOCTUTAIOTCA B X0/Ie O0y4eHHS] XUMUHU B €IMHCTBE yueOHOU
U BOCTIUTATEIbHON JAESITEILHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCHICKUMH COIUOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMH B OOIIIECTBE MpaBUIaMU M HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
COIMATM3AIINN 00YJarOIITUXCSI.

JImgyHOCTHBIE PE3YIbTAThI OTPAXKAIOT TOTOBHOCTH 06yqa}om1/1xcsf PYKOBOJACTBOBATLCA CHCTEMOM ITO3UTHUBHEIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paclInpCHUC ONbITa ACATCIILHOCTU HA et OCHOBE, B TOM YHUCJIC B HaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSL:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAyYHOMY Hacle[HI0, TOHUMaHUS 3HAaYeHHs] XUMHUYECKON
HAyKH B KU3HU COBPEMEHHOT'O O0IIECTBA, CHOCOOHOCTH BJIAJIETh IOCTOBEPHON MHGOpMaIueil 0 NepeoBbIX TOCTHKEHUSAX U OTKPBITHIIX
MHUPOBON M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;



2) rpaXJIaHCKOTO BOCITUTAHHUS:

MPE/ICTABJICHUS O COI[MATBHBIX HOPMAaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHUM B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTHU B
0O0IIECTBEHHO MOJIE3HOH, yueOHOMCCIeI0BATENbCKON, TBOPYECKON M IPYTUX BUJAX AEATEIHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
JESTEIIbHOCTH MPH BBIIOJIHEHUU YUEOHBIX, TO3HABATEIILHBIX 33/1a4, BHITIOJTHEHIUH XUMUYECKIX YKCIIEPUMEHTOB, CO3JJaHIUH YI€OHBIX TPOSKTOB,
CTpEeMJICHHS K B3aMMOIIOHUMAaHUIO U B3aMMOIIOMOIIIM B MPOLIecce 3TON y4eOHOH 1eATeIbHOCTH, TOTOBHOCTH OI[€HUBATh CBOE MMOBEACHUE U
MOCTYIIKH CBOMX TOBAPHUIICH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIIEACTBUM MOCTYIIKOB;

3) LIECHHOCTH HAYYHOTO MMO3HAHHMS:

MHUPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE U XUMHUECKOU pEaKIK, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTaBJISIOLIME OCHOBY ISl IOHUMAaHMSI CYIIIHOCTH Hay4YHON KapTUHbBI MUPA, IPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBSI35IX YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUHM B IIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

IMO3HABATCJIIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA IMMOJIYYCHNEC HOBBIX 3HAHUM T10 XHUMHU, HeO6XO,I[I/IMBIe JJIA 00BsACHEHHS Ha6J'IIO,Z[aeMLIX IpouecccoB
n HBHGHHﬁ, HO3H3B8.T€J'IBHOI71, I/IH(bOpMaL[I/IOHHOﬁ M YUTaTEIbCKOMN KYJIbTYpPbI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIbHOM pa6OTBI C y‘le6HBIMI/I
TCKCTaMH, CHpElBO‘IHOfI HHTGleTypOﬁ, AOCTYIIHBIMH TEXHUYCCKUMHA CPEACTBAMU HHq)OpMaHHOHHBIX TGXHOJ’IOFHfI;

MHTEpeC K 00YUYEHHUIO U TO3HAHUIO, JIF0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30BaHUIO, POEKTHON U HCCIIEA0BATENbCKOM
NeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS O0yUYeHMs B JaJIbHEHIIEM;

4) popMUPOBaHUS KYIBTYPHI 3I0POBBSI:

OCO3HaHKE LIEHHOCTH ’KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 37J0POBbIN 00pa3 KU3HU, OCO3HAHNE
NOCJIEACTBUM U HEMPUATHE BPEIHBIX PUBBIYEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOJIIOICHUS IPaBUI
0€30MaCHOCTH MTPU OOPAIIEHUH C XUMUUYECKHMMHU BEIIECTBAMH B OBITY U pealbHON KHU3HU;

5) Tpy10BOr0 BOCITUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil u Tpya pa3auyHOro poja, yBaXEHUE K TPYY U pe3ylbTaTaM TPYIOBOM JEATEIbHOCTH, B
TOM YMCJI€ HA OCHOBE PUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBII BHIOOP MHIMBUAYAIBHOM TPAEKTOPUH MPOIOIKEHHS
00pa30BaHMs C yUETOM JIUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEN, YCIIEITHON
po¢eCcCHOHATIBLHOM IeSATETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, FTOTOBHOCTb aJallTUPOBAThCS B IPOPECCHOHATIBHOM cpee;

6) 3KOJIOTHYECKOr0 BOCITUTAHHS:



9KOJIOTMYECKH 11e7Ieco00pa3Hoe OTHOUIEHHE K MPUPO/IE KAK HCTOUYHHKY JKU3HH Ha 3eMJjie, OCHOBE €€ CyIeCTBOBAHUS, HOHUMaHHE [IEHHOCTH
3JI0pPOBOTO M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (PM3MUECKOMY M ICUXUYECKOMY 3/I0POBBIO, OCO3HAHKE
LICHHOCTH COOJIIOICHUS ITPaBUII 0E30IT1aCHOTO MOBECHNUS TIPH PadOTE C BELIECTBAMY, a TAKIKE B CUTYallUsIX, YTPOKAIOIIUX 3I0POBBIO H )KU3HU
JIFOJIEH;

CIOCOOHOCTH MPUMEHATh 3HAHUS, IIOTy4aeMble IIPU U3yYEHUN XUMUH, JUIs PEIIEHUs 33a/1a4, CBA3aHHBIX C OKPYKaIOLIeH IPUPOAHOH cpesloi,
JUIs IOBBIILIEHUS YPOBHSI 9KOJIOTMYECKOHN KYJIbTYpPbI, 0CO3HAHMs INI00aTbHOI0 XapakTepa 3KOJ0IrMUECKUX Ipo0IeM U MyTe uxX peleHus
IIOCPEACTBOM METOJOB XUMUH, 3KOJIOTUYECKOTO MBIIIJICHHS], YMEHHUS PyKOBOJICTBOBATHCSI UM B ITIO3HABATEIBHOM, KOMMYHUKATUBHON U
COLIMAJIbHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATDI

B cocraBe mMerarpeIMETHBIX pe3yIbTaTOB BbIAEIAIOT 3HAUMMbIE AJ1s1 (POPMUPOBAHUSI MUPOBO33PEHUSI 001LIEHAYyYHbIE IOHSTHS (3aKOH, TEOPHS,
NPUHINI, THIIOTE3a, (PaKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIE HCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX IpeaMeTax
U MO3BOJIAIOT HA OCHOBE 3HAHUU U3 3TUX MIPEIMETOB (POPMUPOBATH MPEACTABIECHUE O LIETOCTHON HAYYHOW KapTHHE MHpa, U YHUBEPCAJIbHbIE
yueOHble JieiicTBUS (1T03HABaTEIbHbIC, KOMMYHUKATHUBHBIEC, PETYJISTUBHbIE), KOTOpble 00eceunBaoT (popMHUpOBaHIE FOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHOM! J€ATEIIbHOCTH.

[To3naBaTenbHBIE YHUBEPCATbHBIC YICOHBIC JCHCTBUS
ba3oBrle sjornueckne nelicTBUA:

YMCHUS UCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOr'0 MBIIIJICHUA ITPU OCBOCHUHA 3HAHMIL: PaCKpbIBATb CMBICII XUMHWYCCKUX MOHSTHUI (BLII[CJ'IHTB nux
XapaKTCPHBIC ITPU3HAKH, YCTAHABIIMBATE B3aUMOCBA3b C IPpYTI'UMU HOHHTI/IHMI/I), HUCIIOJb30BaTh NMOHATHA OJIA 00BsICHEHHS OTACIBbHBIX (l)aKTOB u
HBHCHHﬁ, BBI6I/IpaTL OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I XHUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ, YCTaHaBJIMBAThb ITPUYIUHHO-
CJICACTBCHHBLIC CBA3U MCKAY 00BbEeKTaMHU HU3YYCHUS, CTPOUTDH JIOTHYCCKUC PACCYKACHUA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), ACI1aTh
BBIBObI U 3aKJIIFOUYCHHUS,

yYMEHHE MIPUMEHSTH B Mpoliecce NO3HAHUS MOHATHUS (MPEAMETHbBIE U METalpeIMETHbBIE), CHMBOJIIMYECKHE (3HAKOBbIE) MOJIENH, UCIIOJIb3yEMBIE B
XUMHH, IPe0O0pa30BbIBAThH IUPOKO MPUMEHSIEMbIE B XUMUU MO/IEbHbBIE MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKast
dbopMyna 1 ypaBHEHHE XUMUYECKON PEaKIMKN — IPU pPellleHuU Y4eOHO-TI03HaBaTEIbHBIX 33/1a4, C Y4ETOM 3TUX MOJIEJIbHBIX MPEICTaBICHUN
BBISIBJISITh U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKHN U3yYaeMbIX 0ObEKTOB — XMMUUYECKUX BEIIECTB M XUMUYECKUX PEaKIil, BHISBISATh
o0111e 3aKOHOMEPHOCTH, PUYUHHO-CIIEJICTBEHHBIE CBS3H U TPOTUBOPEUHS B H3y4aeMBbIX MPOIECCAX U SIBICHUSX.

Bba3oBrle nccieqoBaTeIbCKUE JEHCTBUA:



YMCHHUE UCIIOJIB30BATh IIOCTABJIICHHBIC BOIIPOCKHI B KAYCCTBE HHCTPYMCHTA IIO3HAHMs, a4 TAK)XKE B KaUCCTBE OCHOBBI JJIA (bOpMI/IpOBaHI/IH
THUITIOTE3EI 110 IIPOBCPKE MPABHUIIbHOCTH BBICKA3bIBACMBIX CY)I(,I[eHI/Iﬁ;

npruoOpeTeHue OmbITa M0 IAHUPOBAHUIO, OPTaHNU3aLUHI U IPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JI0M
poIecca, CaMOCTOSTEIFHO TIPOTHO3UPOBATH €TI0 Pe3ybTaT, (HOPMYIHPOBATh OOOOIICHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTIbITA,
MCCJIEI0BAHMS, COCTABIIATH OTUYET O MPOJIETaHHOM padorTe.

Pa6ora ¢ unpopmarueii:

yYMEHHE BbIOMPATh, AHAJIU3UPOBATh U UHTEPIIPETUPOBATH NH(DOPMALIMIO PA3IUYHBIX BUJOB U (DOPM MPECTABICHMUS, [10JIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (Hay4HO-TIOIYJISIpHAs JINTepaTypa XMMUYECKOTO COACP KaHusI, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTepHEeTa), KpUTUIECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE NPUMEHATh Pa3IMuHbIe METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(POPMALIMK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOJUMBIX IS
BBINOJIHEHHS YUE€OHBIX U IM03HABATEIbHBIX 3314 ONpeIeIEHHOrO TUIA, IPUOOPETEHHE OMbITa B 00JIACTH UCIOIb30BAHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOI'HM, OBJIa/ICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAaHUS! Pa3IMYHbIX TOUCKOBBIX CUCTEM, CAMOCTOSTENILHO
BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMALIMU U WIUTIOCTPUPOBATh PEIIaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;

YMEHUE UCIIOJIB30BaTh U aHAITM3UPOBATH B IIPoIlecce YIeOHON U UCCIIeI0BATENbCKOM IeATeTbHOCTH HH(POPMAIIUIO O BIMSHUU
MPOMBILIUIEHHOCTH, CEIBCKOT0 X0351UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOUIEH TPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE yUEOHbIE 1EHCTBUSA:

YMEHMSI 33/1aBaTh BOIIPOCHI (B X0/ [uajiora U (Win) AUCKYCCUH) 10 CYIIECTBY 00CyKIaeMoi TeMbI, (POPMYJINPOBATH CBOU MPEI0KEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NIPEUIOKEHHOM 3a1auu;

YMEHHUsI PEICTABISATH OMyYeHHBIC PE3yIbTaThl TO3HABATEILHOMN IEATETHHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX; eJIaTh MPE3eHTAIIUIO
pPE3yIbTATOB BBHITIOJHEHUS! XMMUUYECKOTO IKCTIEpUMEHTA (71a00paTOPHOTO OIBITA, 1a00paTOPHOUN pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4e0HOTO MTPOEKTA);

yMEHUS Y9eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIILHON U UCCIIEIOBATEIHLCKON EATETLHOCTH MPU PEIICHUHN
BO3ZHHKAIOIIHUX TTPOOJIEM Ha OCHOBE yu€Ta OOIIUX WHTEPECOB M COTJIACOBAHUS TO3UIINHN (00CYXIeHHs, 0OMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHAIIMS COBMECTHBIX JICWCTBUM, OTIpe/IeJICHIE KPUTEPHEB 10 OLIEHKE KaueCTBA BBIMOJHEHHOMN paOOThI U APYyTHE).

PerynstuBHbIe yHUBEpCalbHbIE yUeOHbIE TEHCTBUS:



YMEHHUE CaMOCTOSITEIbHO ONPEEIIATh LI AeATeIbHOCTH, INIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATH U IPH HEOOXOAUMOCTH
KOPPEKTHPOBATH CBOIO JCATEIBHOCTD, BRIOMpPATh Hanbosee 3pPeKTHUBHbIE CIOCOOBI peleHHs y4eOHbIX U M03HABATEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABIIATH WIM KOPPEKTUPOBATH IIPEIIOKEHHBIA aJITOPUTM JACUCTBUM IIPU BBIIIOJIHEHUH 33JaHUN C Y4ETOM IIOJIY4ECHUS
HOBBIX 3HAHHUH 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIHsIX, OLEHUBATh COOTBETCTBHE MOJYYSHHOTO pe3yIbTaTa 3asBICHHON 1IN,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUHU 3aJaHUM.

[NPEAMETHBIE PE3VJIBTATDBI

B cocrage MMPEAMCETHBIX PE3YJIbTATOB I10 OCBOCHUIO 0053aTEILHOTO COACPIKAHUS, YCTAHOBJIICHHOI'O ,HaHHOﬁ (l)eﬂepanLHoﬁ pa60qel71
nporpaMMoﬁ, BBIACTIAOT. OCBOCHHBIC O6y‘IaIOH_II/IMI/ICH HAY4YHBIC 3HAHUA, YMCHUA U CII0COOBI ﬂCﬁCTBHﬁ, cneumbnqecm/le JJIA HpCHMCTHOﬁ
obOnactu <<XI/IMI/I$I)), BUBI ACATCIIBHOCTHU I10 ITOJYUYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETALlUH, HpCO6paSOBaHI/IIO U MPUMCHCHUIO B PA3JIMYHBIX
yqe6Hbe " HOBBIX CUTYyalUIX.

K KOHILY O6y‘ICHI/I${ B 8 kiacce NMPpECAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHE JOJIZKHBI OTPAXKATH C(I)OpMHpOBaHHOCTL y o6yqafo1unxc;1 YMCHHﬁZ

PAaCKpBIBATh CMbIC]I OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMHUECKHUI 37IEeMEHT, IPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMEChH
(omHOpPO/IHAS M HEOTHOPOAHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHAs U MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Mmacca, MaccoBast 10151 XMMHUECKOTO JIEMEHTa B COEAMHEHUH, MOJISIPHBIH 00BEM, OKCHI, KUCIIOTA, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCu(pUKaIs peaKkivii: peakliuu COeAMHEHHs, PEaKLIUU pa3IokKeHus,
peakuuu 3aMeIIeHUs], peakIui 0OOMEHa, SK30- U SHIO0TEPMHUUECKHE PEaKuH, TEMI0BON A3PPEKT peaKiiu, IIpo aTOMa, SJIEKTPOHHBIHN cII0i
aToMa, aTOMHasi OpOUTalIb, palyCc aTOMa, XUMUYECKas CBA3b, MOJIIPHAs U HEMOJIIpHAsi KOBAJIEHTHAs CBS3b, MOHHASI CBSI3b, MOH, KATHUOH,
aHHMOH, PacTBOP, MAcCOBast JI0JIs BelecTBa (MPOLIEHTHAs KOHIIEHTPAIUs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHIN U IPUMEHATH 3TH ITOHATHUS ITPU ONHCAHKUM BEIECTB U UX IIPEBPAILICHU;
MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHUs (POPMYIT BEILIECTB U YPaBHEHUI XUMUYECKUX PEaKIHil;

OTIpEeeNATh BaJJECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX, CTETIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX,
MPUHA]JIEKHOCTD BEIIECTB K ONpeAeIEHHOMY KJlacCy COeMHEHH 1Mo popMysiaM, BUJI XUMHUUECKOH CBSI3U (KOBAJIEHTHAsl U MIOHHAs) B
HEOPraHUYECKHUX COCIUHECHUSIX;

packpsiBaTh cMbici [lepuoanueckoro 3akona /. V1. MenneneeBa: 1eMOHCTPUPOBATH MIOHUMAHKE NTEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHX AJIEMEHTOB OT UX MoJjoxkeHus B [leproanyeckoit cucteme, 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTapo;



OIKCBIBATh M XapaKTepu30BaTh TabauuHyo popmy [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3/INyaTh MOHATHS «TJIaBHAS
noarpynna (A-rpynmna)» u «mo6ouHnas noarpymnmna (b-rpynma)y», mansie u 0obIIMe TEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE IMEIOTCS B
tabmune «[lepuoanyeckas cuctema XuMu4eckux siemeHToB [I. . MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz sAApa, o0l1ee YUCII0 3JIEKTPOHOB U paclpeieieHue X 10 3JIEKTPOHHBIM CII0sM);

KJIacCH(PUIUPOBATH XUMUYECKUE HIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKHE Peakuu (110 YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, IO TEIIOBOMY 3 (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHHE IPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa, BOSMOXHOCTH IMTPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
Pa3JINYHBIX YCIIOBUSAX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOT0 3J€MEHTa 110 (popMyJiie CoeIuHEHM s,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMUMHUECKON pEeaKly;

MPUMEHSATH OCHOBHBIE OTIEpAIlUU MBICIUTEIBLHOMN JAESITEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CHCTEeMAaTU3aIIIO,
KJIacCU(DUKAIINIO, BBISIBJICHUE MIPUUNHHO-CJICICTBEHHBIX CBSA3EH — JIJISl M3YYECHHS CBOMCTB BEIIECTB U XMMUYECKUX PEaAKIUi, €CTECTBEHHO-
Hay4YHbIe METO/IbI TO3HAHUS — HAOII0IeHHEe, U3MEPEHUE, MOJICIUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

CJIeIOBaTh MpaBUJIaM IMOJIb30BAHMS XUMUYECKON TTOCYI0M U TaOOpaTOpHBIM 000pYI0OBaHUEM, a TAK)KE MpaBUiiaM O0OpallleHus ¢ BEIeCTBaMHU B
COOTBETCTBUU C UHCTPYKIIUSIMH IO BBITOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB M0 MOTYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpO/Ia ¥ KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMpPeIeIEHHON MacCOBOH /10JIel pacTBOPEHHOTO BEIIECTBA, IUTAHUPOBATH U MPOBOIUTH
XUMHYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEN0YEH U KUCTIOT C TIOMOIIBIO HHIMKATOPOB (JTakMycC, peHon(TaneunH,
METHUJIOPAHXK U APYTHUE).

K KOHIY 06y‘-ICHI/I}I B 9 Kkimacce NpECAMCTHLBIC PC3YJILTATHI HA 0a30BOM YPOBHEC JOJIZKHEBI OTPAXKATH C(I)OpMPIpOBaHHOCTL y o6yqa}0mnxc;1 yMCHI/II‘;IZ

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUI JIIEMEHT, aTOM, MOJIEKYJla, HIOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATENIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEaKIMsl, XUMUUYECKasl CBSI3b, TEILNIOBOM

3¢ dexT peakiuu, MOJIb, MOJIIPHBIH 00BEM, paCTBOP, DNMEKTPOIUTHI, HEITIEKTPOIUTHI, SMEKTPOIUTHYECKAS AUCCOIUAIINS, PEaKIIMU HOHHOTO
oOMeHa, KaTaln3aTop, XUMHIECKOe paBHOBECHE, 0OpaTUMbIe U HEOOPATUMBbIE PEaKIIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENLHBIE PEAKIIUH,
OKHUCJIHUTCIIb, BOCCTAHOBUTCIIb, OKHCJIICHUEC 1 BOCCTAHOBJICHHUC, aJIJIOTpOHI/I}I, aM(bOTepHOCTB, XUMHUNUYCCKAsA CBA3b (KOBa.HeHTHaSI, HOHHAa,
MeTaJNInuecKasi), KpUCTAJTNYECKask PelIETKa, KOPPO3Usi METAILJIIOB, CILIABbI, CKOPOCTh XUMUYECKOW PeaKklnu, MPEAEIIbHO JOIMyCTUMAs
koHneHTpauus [1JIK BemniecTna;



HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATUN U MMPUMCHSATDH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaIHeHHﬁ;
HCIIOJIb30BATh XUMHUUYCCKYHO CUMBOJIMKY AJIsI COCTABJICHHA q)OpMy.]'I BCIIECTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ;

OIPEACIIATh BJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKUX YIEMEHTOB B COCAMHEHMX PA3JIMYHOTO COCTaBa, IPUHAJIEKHOCTD BEIECTB K
oIpeIeIEHHOMY KJIACCy COeAMHEHUH 1Mo hopMyam, BUJ XUMHUECKON CBSA3U (KOBaJIEHTHAs!, MOHHAs!, METAJUIMYECKas) B HEOPraHM4YeCKUX
COEIMHEHUSX, 3aps]l MOHA [0 XUMHUYECKOH (opMyIie, XapaKTep cpeibl B BOAHBIX PaCTBOPaxX HEOPraHUYECKUX COSAMHEHHH, TUII
KPUCTAJUIMYECKOU pelIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMbich [lepuoanueckoro 3akona /. M. MenzeneeBa u 1eMOHCTPUPOBATH €r0 IOHUMAaHUE: ONMCHIBATh U XapaKTepU30BaTh
Tabamanyto Gopmy [leproandeckoit CHCTEMBI XUMHUUECKUX AJIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAS MOATpyIIa (A-Tpymma)y» u «mo0oyHast
noarpymnmna (b-rpymnma)y», mansie u 60JbIINE TEPUOIBI, COOTHOCUTH 0003HAUYECHH S, KOTOPHIE UMEIOTCS B IEPUOIMUECKON TaOIHIIEe, C YUCITOBBIMHU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 00IIee YNCIIO JIEKTPOHOB U PACIIPENEICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATDH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B IIPEeNax MaJlbIX IEPUOJI0B
Y TJIaBHBIX HOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUECKUE peakIiy (10 YUCITYy U COCTaBYy yYacTBYIOLIMX B pEaKIUH
BEIIECTB, 10 TEIJIOBOMY 3(PPEKTy, IO U3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CTIEIIM(PUICCKNE XUMUIECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MTOATBEPIK/Iasi ONTUCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLIUIL;

COCTaBJIATh YPABHCHUA BHCKTpOHHTquCKOﬁ Jucconruanyu K1ucCJIoT, Iuenoqeﬁ u COJIGI‘;I, IIOJIHBIC U COKpaH_[éHHBIe YpaBHCHUA peaKHI/Iﬁ HOHHOTO
06M€Ha, YpaBHCHHA peaKHHfI, MOATBCPKAAIONIUX CYIICCTBOBAHUC TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB,

PacCKpbIBATb CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[Hf/'I MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaxunﬁ;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLIECHUIN B Pa3JIMYHBIX
YCIOBUSX;

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI BEIECTB, MACCOBYIO JOJIHO XUMHUYCCKOI'O 3JICMECHTA 110 (I)OpMYJ'IC COCIMHCHUA,
MacCCOBYIO OOJIFO BECIICCTBA B paCTBOPC, IPOBOJUTH paC‘-IéTBI M0 YPaBHCHUIO XUMHYECKOMN pCaKkIuu;

COOJTFOIaTh TTPaBHJIA MTOJIE30BAHMS XUMHUYECKON TIOCYI0N M TaOOpaTOPHBIM 000PYIOBAaHHEM, a TAKXKe IPaBHiIa OOpaIeHHs ¢ BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIUSMH T10 BBIITOIHEHUIO JTA00PATOPHBIX XUMHYECKUX OTIBITOB TI0 TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMmaKa M yrieKuciIoro rasa);



IPOBOJUTH PEAKIIUHU, TOATBEPKIAAIOIINE KaUeCTBEHHBIM COCTaB pa3IMUHBIX BELIECTB: PACIIO3HABATh ONBITHBIM ITYTEM XJIOPUL -, OPOMUI-,
uoauI-, KapOooHat-, pocdar-, cuIMKaT-, cylibhaT-, THIAPOKCHA-UOHBI, KATHOHBI aMMOHHUS X MOHBI M3YUYEHHBIX METAJUIOB, IPHCYTCTBYIOIIUE B

BOJHBIX paCTBOpax HECOPraHMYCCKUX BCIICCTB;

IPUMEHSTh OCHOBHBIE ONIEPAIIH MBICTHTEIBHOMN IETEILHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIHIO, BBISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /1151 U3y4YEHUs CBOMCTB BELIECTB U XUMHUECKUX PEAKIIUN, €CTECTBEHHO-HAyYHbIE METO bl TO3HAHUS —
HaOJr0IeHNe, N3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).

TEMATUYECKOE NJTAHUPOBAHWE

8 K/TACC
Konunuectso yacos
No HanmeHoBaHWe pa3aenos U Tem DNEeKTpPoHHble (undpoBssbie)
n/n nporpammol Bcero KoHTponbHble MpaKTnyeckune obpasoBaTtesibHble pecypchbl
paboTbl paboTbl
Pasgen 1. lepBOHa4anbHble XUMUYECKME MOHATUA
XrMmusa — BaxkHas 0b6s1acTb
1.1 €CTeCTBO3HaHMSA U NPAKTUYECKOM 5 2 bubauorexa LIOK
' P https://m.edsoo.ru/7f41837c
[eATeNbHOCTM YesIoBEKa
1.2 BewiecTBa 1 XMuMUHUYECKME peaKkummn 15 1 bubamorera LIOK
' - peart https://m.edsoo.ru/7f41837c
UTtoro no pasaeny 20
Pasgen 2. BaxHelwue npeactaBUTENIN HEOPraHUYECKUX BELLECTB
1 Bosayx. Kucnopoga. NoHATME 06 6 Bubnumoteka LLOK
' oKcuaax https://m.edsoo.ru/7f41837c
2.2 8 1

Boaopoga,. NoHATMe 0 KucnoTtax u

Bubnnoteka LIOK



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

conAax

Boga. Pacteopobl. NoHATME 06

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

Bubanoteka LLOK

2.3 5
OCHOBaHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHble Knaccbl HEOPraHUYeCcKnx 1 Bubnumoteka LLOK
’ coegMHeHUi https://m.edsoo.ru/7f41837c
UToro no pasgeny 30

Pasgen 3. NMepuoamyeckmin 3aKoH u MNepuoauyeckan cucrtema xummdeckmnx anemeHTtos . N. Mernaeneesa. CTpoeHue aToMoB. XMMUYECKas CBA3b.

OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE peakunmn

MepnoanyecKmnit 3aKoH u
Mepuoanyeckas cuctema XMMUYECKUX

Bubnnoteka LLOK

3.1
anemenToB . N. MeHaeneesa. https://m.edsoo.ru/7f41837c
CTpoeHune aToma
39 Xummnyeckas csasb. OKUCAUTENBHO- 3 Bubnumoteka LLOK
' BOCCTaHOBUTE/IbHbIE peakLmun https://m.edsoo.ru/7f41837c
UTtoro no pasaen 15 bubauorexa LIOK
pasaely https://m.edsoo.ru/7f41837c
PesepBHoOe Bpema 3 bubanorexa LOK
P P https://m.edsoo.ru/7f41837c
OBLLEE KOJTMYECTBO YACOB MO 68

MPOrPAMME



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

9 KNACC

Konunyectso yacos

Ne HanmeHoBaHWe pa3genos n tem DNIeKTPOoHHble (undpoBsbie)
n/n | nporpammbl Bcero KoHTposbHble MpakTnyeckmne obpaszoBaTenibHble pecypchbl
paboTbl paboTbl
Pasgen 1. BewecTBo U XMMn4eckme peakumm
11 MoBTOpeHue 1 yrnybneHne sHaHUM 5 1 Bubnumoteka LLOK
' OCHOBHbIX pa3genos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHblE 3aKOHOMEPHOCTH 4 Bubnumoteka LLOK
' XUMMYECKMX peaKL it https://m.edsoo.ru/7f41a636
13 DNeKTpoAnTUYECKaA gmuccoLmauma. 3 1 1 Bubnunoteka LLOK
' XumUuyeckune peakumm B pacTBopax https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 17
Pasgen 2. HemeTannbl n ux coeguHeHna
51 O6wWan xapaKTepnCcTUKa XMMNYECKUX 4 1 Bubnumoteka LLOK
' anemeHToB VIIA-rpynnbl. FanoreHsbl https://m.edsoo.ru/7f41a636
O6w,an xapaKTepUCTUKa XMMUYECKUX
2.2 3neu;|eHToz VIAFr) nnbl. Cepa u eé 6 bubanorexa LOK
' pynnbl. -ep https://m.edsoo.ru/7f41a636
coeuHeHuA
O6wan xapaKTepUCTUKa XMMUYECKUX
23 3neu;|eHToz VA rp nnol. A3oT, docdopun | 7 1 1 bubanorexa LOK
' pynnsl ’ P https://m.edsoo.ru/7f41a636
X coeaNHEHUsA
2.4 O6wwan xapaKTepncTUKa XMMMUYECKNX 8 1 2 Bubnumoteka LLOK



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

anemeHTOB IVA-rpynnol. Yrnepog u
KPEMHUI U UX COeANHEHUS

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

MToro no pasgeny 25
Pasgen 3. MeTtannbl n Ux coeguHeHUA
Bubnunoteka LLOK
3.1 | O6uwue cBOICTBA METANIOB 4 https://m.edls-Loo.FU/7f4la636
3.2 BakHeWwmne meTannbl U ux coeguHeHna 16 Ert?)l;:/I/erne.Z?:lls-Lo?.(ru/7f4la636
UTtoro no pasaeny 20
Pasgen 4. Xumuna n okpyrKatowaa cpeaa
a1 BelecTBa 1 maTepuasnbl B XKU3HU 3 Bubnumoteka LLOK
yenoBeka https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
PesepsHoe Bpemsa 3 bubavorea LIOK
https://m.edsoo.ru/7f41a636
OBLUEE KONMYECTBO YACOB MO NMPOrPAMME | 68



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

NPOBEPAEMbIE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW

OGPA30BATE/IbHOM NPOrPAMMbI

8 K/TACC

Koa

NpoBepPAEMOro MpoBepsaemble NpeaMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM NPorpaMmbl OCHOBHOroO obuiero obpasoBaHus

pesynbraTa

1 Mo Teme: «MepBOHaYabHbIE XMMUYECKME MOHATUAY
PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUIA: aTOM, MONEKYNA, XMMUYECKMIA 3/1IEMEHT, MPOCTOE BELLECTBO, C/IOKHOE BELLECTBO, CMECh
(oaHOpPOAHas M HeogHOPOAHAA), BAIEHTHOCTb, OTHOCUTE/IbHAA aTOMHAA U MOJIEKY/IAPHAA Macca, KOJIMYEeCTBO BELLLECTBA, MOJIb, MOJIAPHAs Macca,

1.1 MaccoBas A0 XMMUYECKOTO 3/IEMEHTA B COEAMHEHUU, MONAPHbBIN 0OBEM, XMMMYECKAn peakumsa, Knaccudumkauma peakumii: peakumm
coeaMHEHNA, PeaKkL MM Pas/ioKeHUA, peakuunm 3amMeLleHuns, peakunum obmeHa, 3K30- U SIHAOTEPMUYECKNE peaKuunm, Tennosol s eKT peakumm,
pacTBOP, MaccoBas A0/ BelecTBa (MPoLEeHTHAA KOHLLEHTpaLus) B pacTeope

1.2 WANIOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUIN U NPUMEHSATb 3TU NOHATUA NPU ONUCAHUU BELLECTB U UX NpeBpaLleHuii

1.3 MCMNOJIb30BaTb XMMUYECKYIO CUMBOINKY A/19 COCTaBAeHMA GOPMY/ BELLECTB U YPaBHEHUI XMMUYECKUX PeakLunit

1.4 pacKpbiBaTb CMbIC/1 3aKOHOB COXPaHEHMA MacChl BELLLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKY/IAPHOIO yYeHu A, 3akoHa ABoragpo

1.5 onpeaensTb BaI€HTHOCTb aTOMOB 3/1EMEHTOB B 6MHaPHbIX COeAUHEHUAX

1.6 KnaccuduumpoBaTb XMMUYECKME peakLmMm (Mo YMCNY U COCTaBY y4acTBYHOLUMX B PEaKLMW BELLECTB, No TenioBomy addeKTy)

1.7 BbIYUC/IATb OTHOCUTENIbHYIO MOJIEKYIAPHYIO U MOJIAPHYHO MacChl BELLLECTB

1.8 BbIYUC/IATb MACCOBYHO 40/1H0 XMMUYECKOro 3/1IeMeHTa no ¢opmyne coeanHeHus,

1.9 BbIYNCAATb MACCOBYHO 4O/H0 BELLECTBA B pacTBOpe

1.10 NPUMEHSATb ecTecTBEHHOHay4YHble MeToAbl NO3HaHWUA — HabaaeHNe, U3MepPeHUe, MOAENIMPOBaHNE, SKCNEPUMEHT (peanbHbli U MbICEHHbI)




Koa

NpoBepPAEMOro MpoBepsaemble NpeaMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl OCHOBHOro 0buiero obpasoBaHus
pe3ynbTaTta
2 Mo Teme: «BarkHelWwmne npeacTaBUTENN HEOPrAaHNYECKMX BELLLECTBY
2.1 PACKpPbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUI: OKCUA, KUCNOTa, OCHOBAHWUE, COJb
2.2 onpenensTb NPUHAANEKHOCTb BEWECTB K onpeae/iEHHOMY Kaaccy coeguHeHui no popmynam
2.3 KnaccudunumMpoBaTb HEOPraHMYecKMe BELECTBa
54 XapaKTepu3oBaTb (ONUCbIBaTb) 06LIME XMMNYECKME CBOMCTBA BELLLEeCTB Pa3IMYHbIX KNaccoB, NOATBEPXKAasA ONUcaHne Npumepamm MOJIEKYIAPHbIX
' YPaBHEHWI COOTBETCTBYHOLMX XMMNYECKNX peaKkLumi
55 NMPOrHO3MPOBaTb CBOCTBA BELLECTB B 3aBUCMMOCTM OT UX KAYECTBEHHOTO COCTaBa, BO3MOXHOCTM NMPOTEKaHMA XMMUYECKUX NPEeBPaLLEHUI
) B Pa3/IMYHbIX YCIOBUAX
cnepoBaTh NpaBuiaM NO/Ib30BaHMA XMMUYECKOM nocyaol U nabopaTtopHbiM 060pyA0BaHMEM, a TaK}Ke NpaBuaam 0bpaLleHUs C BeLLecTBamm
B COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHMIO TAOOPATOPHbBIX XMMMUYECKUX OMbITOB MO NOAYYEHUIO U COBMPaHMIO ra300bpasHbIX BELECTB
2.6 (Bopopoaa u Kucnoposa), NPUroTOBAEHWNIO PACTBOPOB C ONPeAEeNEHHOW MacCoBOW A0/1el PacTBOPEHHOIO BELLECTBA, NN1aHNPOBaTb Y NPOBOAUTL
XMMUYECKNE IKCMEPUMEHTDI
Mo pacrno3HaBaHUIO PAacTBOPOB LLLEI0YEN U KMC/IOT C MOMOLLbIO MHAMKATOPOB (Nakmyc, deHondTanemnH, MeTUIOpaHK 1 gpyrue)
2.7 NPOBOAUTb PACYETbI MO YPAaBHEHMIO XMMUYECKON peakLmm
3 Mo Teme: «Meprnogmnyecknin 3akoH u Neprogmryeckas cuctema xmummnyeckmx anementos . N. MeHaeneesa. CTpoeHMe aTOMOB. XMMMYECKan CBA3b.
OKNCANTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKLUm»
31 PaCKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKUX NOHATUI: 2400 aTOMa, 3/IeKTPOHHbIN CN0M aToMa, aTOMHasa opbuTanb, pagnyc aToma, XMmuyecKas
' CBs3b, MONIAPHAA M HEMONAPHAA KOBA/IEHTHAA CBA3b, 3N1EKTPOOTPULLATENIbHOCTb, MIOHHAA CBA3b, MOH, KATUOH, aHWOH, CTENEHb OKUCAEHUA
3.2 KnaccudunumpoBaTb XMMUYECKME 3NEMEHTbI




Koa

NpoBepPAEMOro MpoBepsaemble NpeaMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl OCHOBHOro 0buiero obpasoBaHus
pesynbraTa
33 OMMCbIBaTb M XapaKTepmnsoBaTb TabanyHyo popmy Meproanyeckon CUCTEMbI XMMUYECKMUX SN1EMEHTOB: PasnnyaTb NOHATUA «r1aBHasA noArpynna
) (Arpynna)» n «noboyHas nogrpynna (brpynna)», «manbie» 1 «6osbine» nepuogbl
3.4 pacKpbiBaTb cmbicn Mepuoanyeckoro 3akoHa .M. MeHaeneesa: 4eMOHCTPUPOBATb MOHUMaHUE NEPUOANYECKON 3aBUCMMOCTM CBOMCTB XMMUYEC-
' KMX 2/IEMEHTOB OT MX MON0XKeHMA B Neproanyeckon cucteme
COOTHOCUTb 0603HaYeHUs, KOTopble MMmetoTca B Tabamue «MNepuroguyeckas cuctema XMMMYeckux anemeHTos .M. MeHaeneesa» ¢ YNCOBbIMK
35 XapaKTepPUCTUKAMM CTPOEHMA aTOMOB XMMMUYECKUX 3/IeMEHTOB (COCTaB M 3apAaa aapa, obLiee YNCN0 SINEeKTPOHOB
W pacnpegeneHune Ux no 3/1eKTPOHHbIM C0AM)
3.6 onpeaensaTb CTeneHb OKUCAEHUA 3/IEMEHTOB B BUHAPHbIX COeAMHEHMAX
3.7 onpeaensiTb BUO, XMMUUYECKOWN CBSA3M (KOBANEHTHAA M MOHHasA)
' B HEOPraHWYECKUX COeAMHEHUSAX
9 KNACC
Kog,
npoBepsemoro MpoBepsaemble NpegMETHbIE Pe3y/bTaTbl 0CBOEHUSA OCHOBHOWM 06pa3oBaTeIbHOM NPOrpaMmbl OCHOBHOIO 0bLLero obpasoBaHus
pesybTaTa
1 Mo Teme: «BeLLecTBo U XMMUYECKAA peakuma»
PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMWYECKUX NOHATUIA: PacTBOP, 3N1EKTPOINUTbI, HEINIEKTPOAUTDI, S/IEKTPOSIMTUYECKAA AMCCOLMaLMA, peakumnm
11 MOHHOro 06MeHa, KaTa/IM3aTop, XMMMUYECKoe paBHOBecKe, obpaTMble N HeobpaTUMble peakLMn, OKUCIUTEIbHOBOCCTaHOBUTE/IbHbIE PeaKLumK,
' OKUC/INTENb, BOCCTAHOBMUTE/Ib, OKUC/IEHUE U BOCCTAHOB/IEHME, annoTponusa, ampoTepHOCTb, XMMUYECKas CBA3b (KOBaNeHTHasA, MOHHas,
MeTaNInyecKan), Kpuctanandeckas pewwéTka, cniaaBbl, CKOPOCTb XMMUYECKOM peakuum




Koa

NpoBepPAEMOro MpoBepsaemble NpeaMeTHbIe Pe3ynbTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTesibHOM NPOorpammbl OCHOBHOIoO 0buiero o6pasoBaHus
pe3synbTaTa
1.2 WNNIOCTPUPOBATL B3AMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUIA U NPUMEHATb 3TU NOHATUA NPU ONUCAHUN BELLECTB M UX NPeBPaLLEHN
13 COCTaBNATb YPABHEHMUA 3IEKTPOAUTUHECKON ANCCOLMALMM KUCNOT, LLLEI0YEN U CONEN, NOJHbIE U COKPALLEHHDbIE YPAaBHEHUA PeaKuuMii MIOHHOO
' obmeHa
1.4 pacKpbIBaTb CYLLHOCTb OKMCNTENBHO-BOCCTAHOBUTENbHbIX PeaKLMii NOCPEeACTBOM COCTaB/AEHMA 3NEKTPOHHOIO BanaHca aTUX peakumii
1.5 NpPoOBOANTb PACYETbI MO YPABHEHMIO XMMUYECKOWN peakLmm
2 Mo Temam: «HemeTannbl N nx coeguHeHma» U «MeTannbl U UX COegUHEHNAR
51 XapaKTepu3oBaTb (ONKUCbIBaTb) 06LMe U cneunduyeckne XMMmMUYecKme CBOMCTBA NPOCTbIX U C/IOXKHbIX BELLECTB, NOATBEPKAaA OnucaHume
' npUMepammn MOSIEKYIAPHbIX U MOHHbIX YPaBHEHWNN COOTBETCTBYIOLWMX XUMUYECKUX PEaKLNiI
2.2 COCTaB/IATb YPAaBHEHMA PeaKkuuii, NoATBEPKAAIOLLMX CYLLECTBOBAHUE FTEHETUYECKOW CBA3N MEeXAyY BELLeCTBAMM Pa3INYHbIX K1accoB
53 NPOrHO3MpOBaThb CBOMNCTBA BELLECTB B 3aBUCUMOCTM OT UX CTPOEHUA, BO3SMOXKHOCTU NPOTEKAHNA XMMUYECKMX NPeBpPaLLEHNI B Pa3/IMYHbIX
' YCNoBUAX
cnefoBaTb NpaBUaIamM Nob30BaHMA XMMUYECKOM NOCYA0MN U NabopaTopHbIM 060pYA0BAHNEM, A TaKKe NPaBUIaM 06paLLEHUA C BELLECTBAMM
2.4 B COOTBETCTBUM C MHCTPYKLUMSAMM MO BbINOJIHEHWNIO TABOPATOPHbLIX XMMUYECKMX OMbITOB NO NOJAYYEHUIO M COBUPaHUIO ra3oobpasHbIX BELLECTB
(ammwnaka u yrnekucnoro rasa)
NpPoBOANTb PEaKLMK, NOATBEPKAAIOLLME KaYeCTBEHHbI COCTaB PA3/IMYHbIX BELLECTB: PACMO3HABATb OMNbITHbIM NYTEM Xa0pua-, bpomua, noguna,
2.5 KapboHar, docdat, cunmkat, cynbdaT, rmapoKCULAMOHDBI, KATMOHBbI aMMOHMSA, MOHbI U3YYEHHbIX METAIN0B, MPUCYTCTBYHOLLME B BOAHbIX PACTBOPaX
HeopraHMYecKux BeLLecTs
3 Mo Teme: «XnMmA N oKpyxKatoLwaa cpega»
3.1 pacKpbIBaTb CMbIC/T OCHOBHbIX XMMMUYECKUX NMOHATMIA: K BelLecTBa; KOPPO3Us MeTanoB




Koa
NpoBepPAEMOro MpoBepsaemble NpeaMeTHbIe Pe3ynbTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTesibHOM NPOorpammbl OCHOBHOIoO 0buiero o6pasoBaHus
pesynbraTa

NPUMEHATb OCHOBHblE ONepaLmnmn MbICIUTENbHOW AeATeNbHOCTU — aHaAN3 U CUHTE3, CpaBHeHMe, 0606LeHNe, cUcTeMaTU3aLMIO, BbiABNEHUE
3.2 NPUYNHHO-CNEACTBEHHbIX CBA3EW — ANA U3YYEeHUA CBOMCTB BELLECTB U XMMUYECKUX peaKLuii; ecTecTBeHHOHay4YHble MeToAbl MO3HaHMA — Ha-
60aeHne, U3MepPeHMe, MOEe/IMPOBAHNE, SKCMEPUMEHT (peasibHbl U MbICIEHHbIN)

MPOBEPAEMBbIE 9/TIEMEHTbI COOEPXAHWNA

8 KNTACC
Kog MpoBepAembI SNEMEHT COAEPKAHUA
1 [MepBOHaYaNbHbIE XMMMYECKME NOHATUA
11 MpeameT XuMumn. Posib XMnK B XKMU3HU YenoBeka. XMMUsA B cucTeme Hayk. Tena 1 Bewectsa. PUsnmyeckme cBOMCTBa BeWEeCcTB. ArperaTHoe coCcTosaHue
' BeLLecTs
1.2 MoHATHE 0 MeToAax NO3HAHUA B XMMUK. YncTble BellecTBa U cmecu. Cnocobbl pasaeneHuns cmecem
1.3 ATOMbI 1 MONIEKYNbl. XMMUYeCcKue 3ieMeHTbl. CUMBObI XUMUYECKUX 3N1eMeHTOB. [1pocTble U CNOXKHbIe BelecTBa. ATOMHO-MONEKYNAPHOE yYeHne
14 Xnmmnyeckasa ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31eMEHTOB. 3aKOH NOCTOAHCTBA COCTaBa BewecTs. OTHOCUTENbHAA aTOMHasA macca.
' OTHOCUTENbHAA MONEKyNApPHaA macca. MaccoBasa 401A XMMNYECKOro 3/1IeMeHTa B COeANHEHUN
15 Konnuectso Bewectea. Monb. MonapHaa macca. B3aumocBasb KonnMYecTBa, MacCbl M YNCAA CTPYKTYPHbIX eaMHUL, BelecTBa. PacuéTtol no dopmynam
' XMMUNYECKNX COEAUHEHWNI
16 dunsmyeckne n XMummndeckme ABneHNA. XMMMYeCcKasa peakuma n eé npnsHakn. 3akoH COXPaAaHEHNA MACCbl BELLLECTB. XMMUYECKME YPaBHEHUA.
' Knaccndumkauma XMMUYeCcKnX peakumii (coeanHeHun, pasnosKeHus, 3aMellleHus, obmeHa)
XMMMYECKUI SKCNEPUMEHT: 3HAKOMCTBO C XMMMUYECKOM NOCYAO0M, C NpaBuaammn paboTbl B nabopaTopun n npuémamm obpalleHma ¢ nabopaTopHbIM
1.7 obopyaoBaHMEM, U3ydeHue U onncaHne GpU3nYecknx CBOMCTB 06pas3L0B HEOPraHNYECKUX BELLLeCTB, HabntoaeHue dpusnyeckux (NnasneHmMe Bocka, TanHue
/ibAa, pacTUpaHKue caxapa B CTyMnKe, KUNEeHUE U KOHAEHCAUUA BOAbl) U XMMUUYECKUX (ropeHue cBeun, NpoKaiMBaHNe MeaHol NpPoBOJIOKN,
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B3aMMOZEeNCTBME Mea C KUCI0TOW) ABeHWIA, HabtoAeHWe U onucaHne NPU3HAKOB NPOTEKAHNA XMMUYECKUX PeaKLMi (pas3ioxKeHune caxapa,
B3aMMOZEeNCTBME CEPHOM KMCOTbI C XI0pMAOM 6apus, pasnoxkeHue rugpokcuaa meau(ll) npyu HarpeBaHUK, B3aMMOZEeNCTBUE Keesa C pacTBOPOM COJM
meaun(ll), nsyyeHume cnocobos pasaeneHna cmecen (C NOMOLLbIO MarHuTa, GUAbTPOBAHME, BbiMapuBaHWe, ANCTUANALNA, XpoMmaTorpadus), nposeaeHue
OYMCTKM NOBAPEHHON CONK, HabatogeHMe U ONUCaHWE Pe3yNbTaToB NPOBEAEHUS OMbITa, UAIIOCTPUPYIOLLENO 3aKOH COXPaHeHMA Macchl, Co3gaHune
Mogenei MoneKkyn (LapocTepHeBbIX)
2 BaykHelluMe NpeacTaBUTENN HEOPraHMYECKUX BELLECTB
Bo3ayx — cmecb rasos. CoctaB Bo3gyxa. Kuciopog — anemeHT M NPOCTOe BeLLecTBo. HaxoxKaeHne Kucaopoda B npupoae, Gusnyeckne n xummyeckmne
2.1 CBOICTBa (peakumm ropeHus). Okengpl. NprmeHeHne kucnopoga. Cnocobbl NonyYyeHUs KUcaopoaa B 1abopaTopum 1 NpomMblLLNeHHOCTU. KpyrosopoT
Kucnopoga B npupoge. O30H — annoTponHas moamduKaumsa Kucaopoaa
92 TennoBoW 3dpdEKT XMMMUUECKON peakunn, TEPMOXMMUYECKUE YPaBHEHNWA, SK30- U SHA0TEPMUYECKME peakunn. TONINBO: Yrosib U MeTaH. 3arpasHeHue
' BO34YXa, YCUNeHWe NapHUMKOBOro a¢pdeKTa, paspyLeHne 030HOBOrO C/10A
23 Bozopog, — aneMeHT 1 NPOCToe BellecTBo. HaxorKaeHne Bogopoaa B npupoae, GU3nYecKne M XMMUYecKne CBOMCTBa, MPUMEHeHWe, Cnocobbl NoayYeHuUs.
' Kucnotbl 1 conn
2.4 MonapHbIi 06bEMm razos. PacyéTbl N0 XMMUYECKMM YPaBHEHUSAM
dusmyeckne cBolCTBa BoAbl. Boga Kak pacTBopuTenb. PacTBopbl. HacbIWEeHHbIE M HEHACILWLEHHbIE PAacTBOPbLI. PACTBOPMMOCTb BELLECTB B BOAE.
2.5 MaccoBas 4,015 BeL,EeCcTBa B pacTBope. XMMUYeCKMe cBoMCTBA Bogbl. OCHOBaHWUA. Ponb pacTBOPOB B NPUPOAE U B KMU3HM YenoBeKa. KpyroBopoT BoAbl B
npupoae. 3arpasHeHne NpupogHbix Bod. OxpaHa 1 04MCTKA NPUPOAHBIX BOA
6 Knaccuoukauma HeopraHMYecknx coegmHeHmnii. Okenabl. Knaccudukaumsa okecnaos: coneobpasytowme (0OCHOBHbIE, KUCNOTHbIE, amMdOoTepHbIe) U
' Heconeobpasytowme. HomeHKnaTypa okcnaos. Gusmueckne n XMmuyeckme CBOMCTBA OKCMAOB. MonyyeHne oKCnaos
97 OcHoBaHuA. KnaccudmKauma 0CHOBaHUIM: LWENOUM U HEPACTBOPMMbIE OCHOBaHUA. HOMeHK/1aTypa 0CHOoBaHMI. PU3nUecKMe n XMMMUYECcKne CBOCTBA
' OCHOBaHMW. MonyyeHne oCHOBaHMUM
58 Kucnotbl. Knaccudumkaums kncnot. HomeHkAaTypa KUCao0T. dusmyeckne 1 XMMnYeckmne CBOMCTBA KMCIOT. Pag akTuBHocTu meTanios H.H. beketosa.

I'IonyquMe KnNCnort
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Conun. HomeHknatypa coneit. dmsnyeckme n XMMmnYeckne cBocTaa cosneit. NMonyyeHune conei

2.10

[eHeTUYecKan cBA3b mexXagy KnacCamMum HeopraHn4eckmnx COG,EI,VIHGHVIVI

2.11

XMMUUYECKNI SKCMEPUMEHT: KauecTBEHHOe onpeaefieHne coaepaHmsa KMCNopoaa B Bo3ayxe, noaydeHne, cobmpaHue, pacno3HaBaHMe M n3yyeHune
CBOWCTB KNCAopoaa, HaboaeHne B3auMoAencTBNA BELLLECTB C KNCNOPOAOM M YCI0BUA BO3HUKHOBEHUA M NPeKpalleHna ropeHuns (noxapa),
O3HaKoMmJ/ieHWe c 06pasLLamMmM OKCUA0B 1 ONMCaHME UX CBOMCTB, NoaydYeHne, cobupaHue, pacnosHaBaHMe U U3yYeHne CBOMCTB BoAopoaa (ropeHue),
B3auMmogencTeme Bogopoaa ¢ okenaom meau(ll) (Bo3moskHO Ucnosib3oBaHMe BuaeomaTtepuanos), HabnogeHne 06pasLOB BeLLECTs KOJIMYECTBOM

1 monb, nccneaoBaHne ocobeHHOCTEN PacTBOPEHUA BELLLECTB C Pa3/IMYHON PaCTBOPMMOCTbIO, MPUTOTOB/IEHME PACTBOPOB C OnpeaeiEHHOM MacCoBOM
AoNei pacTBOPEHHOTO BELLEeCTBa, B3aMMOAENCTBME BOAbI C MeTafnamu (HaTpMem 1 Kanbumem) (BO3MOXKHO UCMONb30BaHNE BUAEOMATEPUaNoB),
onpeaeneHne pacTBOPOB KMCNOT U LLLE/0YEi C NOMOLLLbIO MHANKATOPOB, UccneaosaHue obpasiLoB HEOPraHNYECKUX BELLECTB Pa3/INUYHbIX KNaccos,
Hab/loAeHNEe N3MEHEHNA OKPACKM MHAMKATOPOB B PAacTBOPaX KUC/IOT U LLe0YEN, n3ydeHne B3aumoaeincTemsa okenaa meau(ll) c pacteopom cepHoi
KMC/IOTbI, KNCNIOT C METa/IIaMK, peakLmnin HelTpanmMsaLmm, NoydeHne HePacTBOPUMbIX OCHOBaHMWIA, BbITECHEHWE OAHOrO MeTanna APyrMm ns pacteopa
CONM, pelleHne 3KCNepMMEeHTanbHbIX 3a4a4 No TeMe «BajkHelLwme KNaccbl HEOPraHMYEeCKUX COeAUHEHNI»

I'Iepmop,mtlecr(wﬁ 3aKOH U lMepnogmyeckan cuctema xummdeckux anemeHtos [.1. MeHaeneesa. CTpOGHMe aTOMOB. XMmmyeckasa cBasb. OKUCAUTENBHO-
BOCCTaHOBUTE/IbHbIE PeaKUnUn

3.1

MepBble NONbITKM KNacCUPUKALMU XMMUYECKMX 31EMEHTOB. MOHATHUE O rPpynnax CXOAHbIX 3/1EMEHTOB (LLEeN0YHbIe U WeN0oYHO3eMe bHble MEeTabl,
rafioreHbl, MHEPTHbIE rasbl). DNEeMeHTbl, KOTopble 06Pa3yoT ampoTepHbIe OKCUAbI U TMAPOKCUABI

3.2

Mepunoamyeckunin 3akoH. NMepunoanyeckas cuctema xummdeckux anemeHtos .. Menzeneesa. KopoTkonepuogHas u gamHHoneproaHaa Gopmbl
Mepunoamyeckon cnctembl xXumnyeckux anementos [.1. MeHgeneesa. Mepuoabl u rpynnbl. PU3nMYECKMA CMbICN NOPAAKOBOrO HOMepa, HOMepPOoB
nepuoaa v rpynnbl 31emeHTa

3.3

CtpoeHune atomoB. CocTaB aTOMHbIX Agep. M3oTonbl. I1eKTpoHbl. CTpOeHUe 3/1eKTPOHHbIX 060104eK aTOMOB NepBbiX 20 XMMUYECKUX 3/IEMEHTOB
Mepuoanyeckoi cuctemol .U. MeHgeneesa. XapaKTepuCTUKa XMMUYECKOTO 3/1IEMEHTA MO ero NosioXKeHuto B Nepnogunyeckon cucteme
O.N. MeHpeneesa

34

3aKOHOMepHOCTI/I M3MEHEHUNA PpaanyCa aTOMOB XMMUYECKUX S/TIEMEHTOB, META/I/TUYECKUX N HEMETAIJTUHECKUX CBOWCTB No rpynnam v nepnoagam.
3HayeHune MNepnoanyeckoro 3akoHa u nepMO,ﬂ,M‘-IECKOﬁ CUCTEMbI XMMUNYECKUX SN1eMEHTOB A4 Pa3BUTUA HayKKU 1 NpakTuku. J.U. Mengenees —y‘-IéHbIl\/’I n




Koga MpoBepAeMbIN 3IEMEHT COAEPKaHMA
rpaxKaaHuH

3.5 Xumuueckas cfAsb. KoBasneHTHan (NoApHas 1 HenoiAapHas) CBA3b. INEKTPOOTPULATENbHOCTb XMMUNYECKUX 3/1emMeHTOB. MOHHas cBA3b

3.6 CreneHb okncneHna. OKUCANTENbHOBOCCTAHOBUTEIbHbIE peaKuuu. MNpoueccbl OKUCAEHMA N BOCCTaHOBAEHNA. OKUCANTENN N BOCCTAHOBUTEN
XMMMYECKUI SKCNEPUMEHT: N3yYeHne 06pasL,oB BELLECTB META/IIOB U HEMETA/IZIOB, B3AUMOAENCTBUE TMAPOKCUAA LMHKA C PaCTBOPAMM KUCAOT U

3.7 LLenoYyei, NnpoBeeHMe onbITOB, UNNOCTPUPYIOLLUX MPUMEPbI OKUCUTENBHO-BOCCTAaHOBUTE/IbHBIX PeaKLUMi (ropeHne, peakLMn pPas3ioKeHus,
coegMHeHusn)

9 KNACC

Koa MpoBepsAaemblii 31EeMEHT COAEPIKaHUA

1 BelectBo u xumuyeckas peakuma. losTopeHune
Mepunoamyecknin 3akoH. Nepunoanyeckas cuctema xummyecknx anemeHTos .. Mengeneesa. CtpoeHMe aTOMOB. 3aKOHOMEPHOCTU B USMEHEHUM

1.1 CBOMCTB XMMUYECKUX 3/1IEMEHTOB NEPBbIX TPEX NEPUOLOB, Kanus, KanbLma U UX COEAUHEHUI B COOTBETCTBMM C NOJIOKEHMEM 3/IEMEHTOB B
Meprogmyeckon cucteMe U CTPOEHUEM MX aTOMOB
CTpoeHue BeLLecTBa: BUAblI XMMUYECKOM CBA3U. TUMNbI KPUCTANIMYECKMUX PELLETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TMMA KPUCTANINYECKON PELLETKM U

1.2 BMAA XMMUYECKOM cBA3N. KnaccupuKkauma n HOMeHKNATypa HeopraHMYecKMX BeWwecTs (MexayHapoaHasa U TpuBManbHasa). XMMUYeCcKne CBOMCTBa
BELLECTB, OTHOCALUMXCA K Pa3/IMYHbIM KNaccamM HEOPraHUYECKMX COeANHEHUN, FeHETMYECKan CBA3b HEOPraHMYECKMX BELLLECTB
Knaccndumkaumsa XMMUYECKMX peaKkLmii Mo pasIMYHbIM NPM3HaKam (MO YMCY U COCTaBY YYaCTBYIOLLMX B PeaKL MM BELLECTB, N0 TenioBomMy 3dpdeKTy, no

1.3 M3MEHEHUIO CTEMEHEN OKUCNEHUSA XMMUYECKMUX 31eMEHTOB, MO 06PaTMMOCTH, NO y4acTUIO KaTaan3aTopa). IK30- U SIHAOTEPMUUYECKNE peaKLuK,
TEPMOXMMMYECKUE YPaBHEHUA. MOHATUE O CKOPOCTU XMMMUYECKOWN peaKkumm

14 MoHATMe 06 06paTUMbIX U HEOBPATUMbIX XMMUUECKUX peakumax. MoHATME O FOMOTeHHbIX U reTeporeHHbIX peakumsx. NoHATUE 0 XMMUYECKoM

' paBHoBecKU. PaKTOpPbI, BAUAIOLWME HAa CKOPOCTb XMMMYECKON PeaKL MM M NONOKEHNE XMMUYECKOr0 paBHOBECKA
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OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuuun, 3HEKTpOHHbIl7I 6a1aHC OKMCNTENIbHO-BOCCTaHOBUTENBHOM peakuynun. CocraBneHue ypaBHEHMﬁ
OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ C ucnob3oBaHNeEmM MmeToga 3/IEKTPOHHOIoO 6anaHca

1.6

Teopus aNeKTPOSIUTUYECKON ANCCOUMALNUN. DNEKTPOIUTBI U HEINEKTPOAUTLI. KaTMOHbI, aHMOHbI. MexaHU3mM AMccoumnaLmm BeWecTB C PasINYHbIMU
BUAAMM XMMMYECKOM cBsizn. CTeneHb anccoumaumnmn. CuabHble U ciabble 31eKTPoANTbI. Peakummn MoHHOro obmeHa. YcnoBuma NpoTeKkaHUs peakumi
MOHHOro 06MeHa, NoJIHbIE N COKPaLLLEHHbIE MOHHbIE YpaBHeHMA peakuymit. CBOMCTBA KUCNOT, OCHOBAHWUI U COMelt B CBETE NpeacTaBAeHni 06
3NIEeKTPONUTUYECKON anccoumaumm. KauecTBeHHble peakuum Ha MoHbI. MoHATUE O TMApPoM3e conen

1.7

XMMUYECKNI SKCNEPUMEHT: 03HAaKOM/IEHNE C MOAENAMM KPUCTANINYECKUX PELLETOK HeopraHUYeCcKUX BELLLECTB — MeTai1IoB U HemeTannos (rpaduta u
anMasa), CI0XHbIX BellecTs (xnopuaa Hatpua); ncciegoBaHMe 3aBUCMMOCTM CKOPOCTU XMMMUYECKOM peaKkumm OT BO3AeNCTBUA Pa3indHbIX GaKkTopos;
nccnenoBaHMe 31eKTPONPOBOAHOCTN PACcTBOPOB BELLECTB, NpoLecca AUCCOLMALIMM KUCIOT, LenoYyei 1 conei (BO3MOXKHO NCMOoNb30oBaHMNe
BMAEOMaTepPUanoB); NposeaeHNe ONbITOB, UANIOCTPUPYIOLLMX NPU3HAKM MPOTEKAHNA peakunin MoHHoro obmeHa (obpa3oBaHWe ocagKa, BblaeneHue rasa,
06pa3oBaHMe BOAbl); OMbITOB, MAMIOCTPUPYIOLLMX NPUMEPbI OKUCIMTEIbHO-BOCCTAHOBUTE/NbHbIX PeaKLmMii (ropeHne, peakumnmn passioxeHus,
coeiHeHWA); pacno3HaBaHMe HeopraHMYeCcKMX BELLECTB C MOMOLLLbIO Ka4yeCTBEHHbIX PeakLUnii Ha MOHbI; pelleHne SKCnepuMeHTabHbIX 3a4a4

HemeTannbl U nx coeguHeHnA

2.1

O6Lwan xapaKkTepucTuKa rasoreHoB. OcobeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble cTeneHn okncneHms. CTpoeHune n Gpusnyeckme cBoCTBa NPOCTbIX
BELLECTB — rasioreHoB. XMMU4Yeckme CBOMCTBA Ha NpUMepe xnopa (B3anmoaeincTBmne ¢ MeTalamun, HemeTannamu, Wwesnodyamu). Xnoposogopog,. ConaHan
KMCNOTa, XMMMUYECKMe CBOWCTBA, MoyuYeHne, npumeHeHue. [eiicTBue xa0pa U X10p0BOA0POAA Ha OPraHM3M YenoBeKa. BaskHelumne xnopuasl U ux
HaxoXKaeHue B npuposae

2.2

O61wan xapaKkTepucTuKa anemeHToB VIA-rpynnbl. OcobeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble cTeneHn okncaeHmsa. CtpoeHne n dpusmnyeckne cBoicTea
NPOCTbIX BELLECTB — KMCNOPOAA M Cepbl. ANNOTPONHbIE MOANPUKALMMN KUCAOPOLa U Cepbl. XMMMYECKME CBOMCTBA cepbl. CepoBoaopos, CTPOEHUE,
du3nYecKme n xummnyeckune ceoricTea. OKcMAbl cepbl KaKk NPeacTaBUTeNIN KUCIOTHBIX OKCUAOB. CepHasa KMCNOTa, PU3MUECKMEe U XMMUYECKMEe CBOCTBA
(obuiMe KaK NpeAacTaBUTENA KNAacca KUCAOT M cneunduyeckne). Xmmuyeckme peakumn, nexalime B OCHOBE NPOMbILLAEHHOTO cnocoba NoyyYeHns cepHoM
Kncnotbl. MpumeHeHne. Conv CePHOM KMCMOTbI, KauecTBEHHAA peakuus Ha cybdaT-uoH. HaxoxaeHue cepbl U eé coeanHeHnn B npupoge. XMmuyeckoe
3arpsAsHeHWe OKPYHKAloLLEeN cpeabl CoeAMHEHNAMM cepbl (KUCNOTHbIE 40X AM, 3arpA3HeHVe BO34yxa U BOAOEMOB), CNocobbl ero NpesoTepaLLeHus

2.3

O6Lwuan xapakTepucTuKa aniemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHNA aTOMOB, XapaKTepHbIe CTeNEeHN OKUC/IeHUs. A30T, pacnpocTpaHeHue B NPUpoLe,
dU3nYeCcKMe N XMMUYECKME CBOICTBA. KpyroBopoT a3oTa B npupoae. AMMUAK, ero GuUsnYecKkme U XMMUYECKMe CBOMCTBA, NOlyYEHME U MPUMEHEHME,
Coi aMMOHMA, UX GU3NYECKME U XUMMUYECKME CBOWCTBA, NpUMeHeHWe. KayecTBeHHas peaKkLumsa Ha MOHbl aMMOHMA. A30THAsA KMC/IOTa, €€ NoslyYeHue,
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du3nYecKme n Xummnyeckune ceoicTea (obLime Kak NpeacTaBuTeNa Kaacca KUCIoT U cneumdudeckme). Mcnonb3oBaHme HUTPATOB U CONEN aMMOHWA B
KauecTBe MUHEepasibHbIX YA0BpeHNN. XMMMYecKoe 3arpsasHeHne OKpY»KatoLLei cpefibl CoOeaAMHEHUAMM a30Ta (KMCNOTHbIE A0 AN, 3arpA3HEHNE BO34yXa,
no4sbl U BOAOEMOB)

2.4

docoop, annotponHbie moanduKkaumm dochopa, dusmnyeckue n xumudeckune ceoiictea. Okema dpocdopa(V) u pochopHas Kucnota, dusndeckme m
XMMMUYECKNE CBOWMCTBA, NoJiydyeHune. Mcnonb3oBaHune ¢pochaToB B KaUecTBe MUHEpPAsIbHbIX YA06peHNi

2.5

Ob6wan xapakTepuctTnka anemeHToB IVA-rpynnbl. OcOb6eHHOCTU CTPOEHUA aTOMOB, XapaKTepHbIe CTEMEeHU OKUCIeHUA. Yrnepoa, annoTPonHble
MoaudUKaumn, pacnpocTpaHeHne B npupoae, pusmnyeckme n xsummdeckmne ceomnctea. Aacopbuma. KpyrosopoT yraepoga B npupoge. OKcuapl yraepoaa,
nx pU3NYECKME N XMMUYECKNE CBONCTBA, AENCTBUE HA XKMBble OPraHU3mbl, MOYYEHNE U MPUMEHEHME. DKONOTMYecKkne Nnpobaembl, CBA3aHHbIE C
okcuaom yrnepoaa(lV); runotesa rnobanbHOro NoTenseHns KAMMaTa; NapHUKOBbIN 3P PeKT. YronbHasa KMCnoTa U eé conn, ux dusmyeckue n Xmmmyeckme
CBOICTBa, NOAYyYeHNE U NpMMeHeHne. KauecTBeHHan peakums Ha KapboHaT-MoHbI. Mcnonb3oBaHMe KapboHaToB B 6bITy, MeAULMHE, NPOMbILLAEHHOCTU U
Ce/IbCKOM X038CTBE

2.6

MepBOHayYabHble MOHATUA 06 OPraHNYECKMX BELLLECTBaX Kak O CoeAUHEHUAX yraepoaa (MeTaH, 3TaH, 3STUEH, aueTUAEH, 3TaHO/, IINLLEPUH, YKCycHan
Kucnota). Mx coctas n xummndeckoe ctpoeHue. NMoHATUE 0 BMONOTNYECKN BaXKHbIX BELLECTBAX: KuUpax, benKkax, yrnesogax — 1 ux poan B XU3HW YenoBeKa.
MaTepuranbHoe eaAMHCTBO OPraHMYECKUX U HEOPTraHUYECKMX CoeaUHEHNA

2.7

KpeMHuiA, ero pusmnyeckne n XuMmM4eckne CBOMCTBA, NoayYeHne U npumeHeHne. CoeanHeHNa KpemHua B npupoge. Obwme npeactasneHuns ob okcuae
KpemHuaA(lV) n KpemHuesol Kucnote. CUAUKaTbI, UX UCNO/Ib30BaHMeE B 6bITy, MeAuLMHE, NPOMbILINEHHOCTH. BarkHelwne CTpouTeibHble maTepuasbi:
KepamwuKa, CTEK/0, LLeMeHT, 6eTOH, Kee306eToH. Mpobaembl 6e30NacHOro MCNo/b30BaHMA CTPOUTEbHbIX MaTePUaNoB B MOBCEAHEBHOM KU3HM

2.8

XMMUYECKUI SIKCNEPUMEHT: M3ydeHMe 06pasLLOB HEOPraHNYECKMX BELLECTB, CBOMCTB CONAHOM KMCNOTbI; NpOBeAeHMe KaYeCTBEHHbIX peakuuii Ha Xxnopua-
MOHbI M HabloAeHWE NPU3HAKOB UX NPOTEKAHUSA; OMbITbl, OTParKatoLLmMe GU3NYECKME N XMMUUYECKME CBOMCTBA FraIONEHOB U UX COeAMHEHUIA (BO3MOXKHO
MCMNO/Ib30BaHNE BUAEOMATEPMAIOB); O3HAKOM/IEHWE C 06pa3LLaMM XI0PUAOB (ranoreHna0B); 03HaKoOMJIeHWe ¢ 0bpasuamm cepbl U eé coeaNHEHNAMMU
(BO3MOXKHO MCMOb30BaHME BUAEOMATEPUANOB); HabaloaeHMe npouecca 0byrAnMBaHMA caxapa nog AeNCTBMEM KOHLEHTPUPOBAHHOM CePHOM KMCNOTbI;
N3y4YeHne XMMUYECKMX CBOMCTB pa3baBiIeHHOW CEPHOWM KMCOTbI, NPOBeAEeHMEe KaYeCTBEHHOM peaKkLmMm Ha cyabdaT-uoH 1 HabtoaeHre NpusHaka eé
NPOTeKaHUs; 03HAKOMJIeHWE C PU3MYECKMMM CBOMCTBAMM a30Ta, pochopa M Nx coeaUHEHUIN (BO3MOKHO MUCMOIb30BAaHME BUAEOMATEPUANIOB),
06pasuamm a3oTHbIX U docdopHbIX yaobpeHuit; nonydeHne, cobupaHue, pacnosHaBaHMe U U3yYeHNe CBOMCTB aMMMaKa; NPOBeAEHNE KayeCTBEHHbIX
peaKkumii Ha MOH aMMOHUA U GOoCHaT-UOH U U3yYeHMe NPU3HAKOB UX NPOTEKAHUA, B3aUMOLENCTBME KOHLLEHTPUPOBAHHOW a30THOW KMUC/IOTbI C Meabto
(BO3MOXHO MCMNONb30BaHNE BUAEOMATEPMANIOB); M3yYeHUe MOAeNei KPpMCTaIMYECKNX PELIETOK aiMasa, rpaduTa, dynnepeHa; osHakKoMAEeHNE C




Koa

MpoBepaembili 31EMEHT COAEPIKAHNA

npoueccom a,u,cop6u,v|v| paCTBOpéHHbIX BeLWeCTB akKTUBMPOBAHHbIM yI'IIéM n yCTpOVICTBOM npoTuneorasa, Nnoay4yeHue, co6MpaHme, pacno3HaBaHne n
n3ydyeHume CBOWCTB YIrNeKNCNOoro ra3a,; nposegeHne Ka4eCrBeHHbIX peaKu,Mﬁ Ha Kap60HaT- N CUINKAT-UOHbI U U3y4eEHNE NPU3HAKOB UX MPOTEKAHUA;
O3HakKom/eHune C I'IpOAYKLI,VIe[;I CU/INKATHOM NPOMbILWINEHHOCTU,; pelleHne sKCnepmnmeHTa/ibHbIX 3a4a4 No Teme «BaykHelwmne HemeTanNbl U KX
coegunHeHuna»

MeTannbl n Ux coeguHeHUA

3.1

O6LIJ,aﬂ XapaKTepUCTUKa XMUMNYECKNX 3/1eMEHTOB — MEeTa/1J10B Ha OCHOBaHUUN UX MOZTIOXKEHNA B I'Iepmop,mquKoﬁ cucteme XMMn4YeCKmnx aziemeHToB
O.N. MeHpeneeBa u cTpoeHMsa aTomoB. CTpoeHWe MeTannoB. MeTanmyeckasn CBA3b MU METAN/IMYECKan KPUCTAIMYECKAn PELLIETKA. INEKTPOXUMUYECKUIA
pA4 HanNpsaXKeHU MeTanoB

3.2

dusnyeckmne n xummnyeckmne ceolictea metannos. Obuime cnocobbl noaydyeHns metannos. MNoHATME O KOPPO3UM METaINIOB, OCHOBHbIE CNOCOObI 3aLMTbI
MX OT Koppo3umn. Cnnasbl (CTanb, YyryH, A0PaNOMUHNN, BPOH3a) U UX NPUMEHEHME B BbITY U MPOMbILLIIEHHOCTH

3.3

LLlenoyHble meTannbl: nosoxeHue B [epnoanyeckon cucteme xmmmdeckux anementos .M. MeHgeneeBa; CTpoeHWe X aTOMOB; HaXxOXAeHne B
npupoae. dusnyeckme n XMmmyeckne CBOMCTBa (Ha Npumepe HaTpua 1 Kanusa). OKcMabl U TMAPOKCUAbI HAaTPUA 1 Kanua. MpuMeHeHUe WeNoUYHbIX
META/I/IOB U UX COeANHEHN

3.4

LLlenoyHosemebHble MeTan/ibl MarHUM U KabLWi: NONOXKeHne B [Nepnoanyeckon cucteme XuMmmndecknx anemeHTtos .M. MeHaeneesa; cTpoeHue mx
aTOMOB; HaxoXaeHue B npupoge. Pusnyeckme n XMMmMYECKMe CBOMCTBA MarHus U KanbLmaA. BarkHellwme coegnHeHna Kanbuus (OKeua, rmapoKkeua,
conn). HEcTKoCTb BoAbl M cnocobbl eé ycTpaHeHun
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AnoMUHUIA: NonoxeHue B MNeproanyeckoi cucteme XMmmndecknx anemeHTos .M. MeHaeneesa; CTpoeHMe aTOMa; HaxoxaeHue B npupoge. Pusmyeckme u
XMMWYECKME CBOMCTBA asltoMUHMA. AMPOTEPHbIE CBOMCTBA OKCUAA U TMAPOKCUAA aNFOMUHUSA

3.6

*eneso: nonoxeHue B MNeproanyeckon cucteme Xummndecknx anemeHtos .M. MeHaeneesa; ctpoeHme aToma; HaxoxaeHue B npupoae. Pusnveckue un
XMMUYECKMe CBOMCTBa »Kenesa. OKcuabl, rmapokcuabl u conu kenesa(ll) n xenesa(lll), nx coctas, cBoicTBa U NoNyyeHue

3.7

XMMUYECKUNI SKCNEePUMEHT: 03HaKoOM/IeHWe ¢ 0bpa3Lamm MeTanioB U CNAaBoOB, UX GUINYECKUMU CBOMCTBAMM; U3yUEHUE pe3yNbTaToB KOPPO3nmn
MeTanN108 (BO3MOXHO MCNOo/b30BaHWe BUAeoMaTepmnanos), ocobeHHoCTeN B3aMMOAENCTBUA OKCUAA KanbLMA U HAaTPUA C BOAON (BO3MOMKHO
MCNONb30BaHWE BUAEOMATEPUANOB); UCCAeA0BaHME CBOMCTB KECTKOMN BOAbI; NPOLLECCa rOPeHMs Kenesa B Kucnopoge (BoO3MOXKHO MCNob3oBaHMe
BMAEOMATEPNANOB); MPU3HAKOB MPOTEKAHMA KayeCTBEHHbIX PpeakLuuii Ha MOHbI (MarHusa, KanbLmaA, antoMUHKUA, UMHKa, Kenesa(ll) u xkenesa(lll), mean(ll);




Kog, MpoBepAeMblii 3N1EMEHT COAEPKAHUSA
HabntoaeHWe M ONMCaHWE NPOLLECCOB OKPALLMBAHWUA NAMEHN MOHAMM HATPUA, KasnA 1 Kanbums (BO3MOXKHO UCNO/Ib30BaHWE BUAEOMATEPMANOB);
nccnenoBaHne ampoTepHbIX CBOMCTB FTMAPOKCUAA aNFOMUHUA U TMAPOKCUMAA LMHKA; PeLleHNEe SKCNePUMEHTANIbHbIX 334a4 No Teme «BaxHelwne
MeTaN/bl N NX COeANHEHUA»
4 Xumua n oKpyrKatoLan cpea
41 HoBble maTepunanbl 1 TeXHONOrMK. BelecTBa U MmaTepmanbl B NOBCEAHEBHOM XU3HU YesioBEKa. XMMUA U 340p0Bbe. besonacHoe Mcnonb3oBaHWE BELLECTB
' N XMMUYECKMX peakLmii B BbiTy. MepBas NOMOLLb NP XMMUYECKUX OXKOFaX U OTPaBAEHUAX
49 OCHOBbI 3KO/IOMMYECKOM rPamMOTHOCTU. XMMMUYECKoe 3arpasHeHne okpyatowen cpeabl NAK. Ponb XMMUKM B peLLeHMmn 3KoIorMYecknx npobaem.
' MpupoaHbIe NCTOYHUKM YINeBOA0POAO0B (Yrosib, NPUPOAHLIN ras, HedTb), NPOAYKTbI UX NepepaboTKK, UX POJib B ObITY M NPOMbILIEHHOCTH
4.3 XMMUYECKMNI SKCNEPUMEHT: N3yyeHne 06pasLLOB MAaTeEPUAOB (CTEKNO, CNIaBbl METAN/I0B, NOJIMMEPHbIE MaTepUabl)

MPOBEPAEMbIE HA OI'3 MO XMMWW TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOWM OEPA30OBATE/IbHOW MPOrPAMMbl OCHOBHOIO OBLLEIO

OBPA30OBAHUA

Kopg npoBsepsiemoro Mposepaemble TpebOBaHUA K NPeAMETHbIM pe3yibTaTaM 6a30BOro ypoBHA OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM NPOrpamMmbl

TpeboBaHuA OCHOBHOrO 0bLero obpasoBaHMA Ha ocHose PFOC

1 Mpeacrasnexune:
0 NO3HABAEMOCTU ABAEHUI NPUPOAbI, TOHUMAHME 06BEKTUBHON 3HAUYMMOCTN OCHOB XMMMUYECKOI HayKM KaK 061acTM cCOBPEMEHHOIO

1.1 €CTeCcTBO3HaHWA, KOMMOHEHTA 06LLEel KyAbTypbl M NPaKTUYECKOM AeATe/IbHOCTU Ye/TOBEKA B YC/I0BUSAX COBPEMEHHOIO 0OLWECTBA;
NOHUMaHWE MeCTa XMMWUKN CPean APYTUX eCTECTBEHHbIX HAYK

12 0 Hay4HbIX METOAaX NO3HAHMA, B TOM YMC/IE SKCMEPUMEHTANbHbIX M TEOPETUYECKMX METOAAX UCCNEA0BAHNA BELLECTB U U3YYEeHUA

' XMMUYECKUX peaKLMii; yMeHMe NCNONb30BaTb MOAENN ANA OOBACHEHUA CTPOEHUA aTOMOB U MOJIEKYA




Kog npoBepsemoro
TpeboBaHuA
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MpoBepaemble TpeboBaHUA K NpeaMeTHbIM pe3yibTaTamM 6a30BOro ypoBHSA 0CBOEHMA OCHOBHO 06pa3oBaTebHOW NPOrpamMmbl
OCHOBHOrO 06Lero obpasoBaHma Ha ocHoBe PIrOC

o cdepax npodeccmoHaNbHOWN AeATENBbHOCTHU, CBA3AHHbIX C XMMUWEN U COBPEMEHHBIMWU TEXHONOFMAMMU, OCHOBAHHbBIMM Ha JOCTUNKEHUAX
XMMUYECKOIN HayKK, YTO NO3BOAUT 0BYHaIOWMMCA paccCMaTPUBaTbL XMMUMIO KaKk chepy ceoen byayuien npodpeccMoHanbHOM AeATENBHOCTU U
cAenatb OCO3HaHHbIM BbIBOP XMMMUK Kak NpodUNbHOIO NpeameTa Npu Nepexone Ha ypoBeHb cpeaHero obuiero obpasosaHus

BnageHue CUCTEMOM XMMUYECKMX 3HAHUI U yYMeHNe NPUMEeHATb CUCTEMY XUMUYECKUX 3HaHUN, KOTOpaA BKIKOYaET:

2.1

BarKHEMLWMNE XMMUYECKME NMOHATUSA: XMMUYECKMI S1€MEHT, aTOM, MOJIEKY/Ia, BELLLECTBO, NMPOCTOE U C/I0XKHOE BELLLECTBO, O4HOPOAHAA U
HEeoAHOPOAHAsA CMeCb, OTHOCUTE/IbHbIE aTOMHAA U MOJIEKYIAPHAA Maccbl, KOIMYECTBO BELLECTBA, MOJIb, MONIAPHAA Macca, MONSAAPHbIA
06bEM, OKCUA, KMCNOTa, OCHOBaHME, CONb (CpeaHAsn), XMMUYECKan peakuus, peakummn coeaMHeHNA, PeakLmm PasnosKeHns, peakumm
3aMelLeHus, peakummn obmeHa, TenioBoM addeKT peakuum, 3K30- U SIHAOTEPMUYECKME PeaKLMK, PacTBOP, MaccoBas A0/ XMMUYECKOTO
3/1eMeHTa B CoeANHEHUU, MaccoBan A0NA U NPOLLEHTHaA KOHLIEHTPaLMA BELWEeCTBa B pacTBOPE, AAPO0 aTOMa, 3/1eKTPOHHbIN C1oi aToma,
aTomHas opbuTanb, paguyc aToma, BafIeHTHOCTb, CTEMEHb OKUC/IEHNA, XMMMYECKan CBA3b, 3/1EKTPOOTPULLATENbHOCTb, NOASPHanA

W HenossipHasa KOBaJIeHTHanA CBA3b, MOHHAA CBSA3b, METa/l/INYECcKasn CBA3b, KPUCTAIMYECKas pPeLLéTKa (aTOMHas, MOHHAA, MeTa/lIndeckas,
MOJIEKYNIAPHAA), MOH, KAaTUOH, aHUOH, 31EKTPOUT U HEINEKTPOIUT, SNEKTPOAUTUYECKaA ANCCoLMaLMA, peakLumnm MOHHOro 0bMeHa,
OKUCIUTENbHO-BOCCTAaHOBUTE/IbHBIE PEAKLMM, OKUCIUTENb U BOCCTAHOBUTE/Ib, OKUC/IEHUE U BOCCTAHOBJIEHME, 3/IEKTPO/IU3, XMMUYECKOE
paBHOBecue, 0bpaTMmMble U HeobpaTnMble peaKL K, CKOPOCTb XMMUYECKOM peaKkumm, Katanusatop, NAK, Kopposus meTtannios, cnaasbl

2.2

OCHOBOMNOJIAratoLMe 3aKOHbl XMMWUK: 3aKOH COXPaHEHMA MaccCbl, nepuoamnyeckmii 3akoH .1, MeHaeneesa, 3aKOH NOCTOAHCTBA COCTaBa,
3aKoH Asoragpo

2.3

TEOPUM XMMUU: aTOMHO-MONEKYNAPHAA TEOPUA, TEOPUA INIEKTPONUTUYECKOM AMccoLmaLmm

BnageHne oCHOBaMW XMMUYECKOM rPamoTHOCTM, BK/ItOYAtOLWE:

3.1

yMeHMe NpaBu/bHO UCMOb30BaTb U3yUYeHHble BEeLEecTBa U MaTepuanbl (B TOM YMC/ie MUHEpPabHble yA40bpeHUs, meTan bl U CNaaBbl,
NPOAYKTbI NepepaboTKM NPUPOAHbLIX MCTOYHUKOB Yr1eBoA0poA0B (yrasa, NpMpoaHoro rasa, HedTu) B BbITy, CE/IbCKOM XO35ACTBE,

Ha MPOW3BOACTBE M MOHUMAHME 3HAaYEHWA KUPOB, OEKOB, YI1eBOL0B A/1A OpPraHM3Ma Ye/I0BEKa; YMEHWe NPOrHo3npoBaTb BAUAHUE
BELLECTB M XMMMNYECKMX NPOLLECCOB Ha OPraHM3M Ye/I0BEKA M OKPYXKatoLLY0 MPUMPOAHYI0 cpeay

3.2

YMeHne NHTerpnpoBaTb XMuMnN4YeCKkne 3HaHnA Co 3HaHNAMU OPYTrnx yLIe6HbIX npeameTtos




Koa nposepsiemoro

MpoBepsemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTaM 6a30BOro YpoBHA OCBOEHWA OCHOBHOW 06pa30oBaTeIbHOM Nporpammbl

TpeboBaHuA OCHOBHOrO 06Lero obpasoBaHma Ha ocHoBe PIrOC
33 Hann4yme onbiTa PaboTbl C Pa3INYHbIMU UCTOYHUKAMU MHOOPMALMKN MO XMMUM (HAY4HAA U HAYYHO-NOMNYAAPHaA AnTepaTypa, C10BapH,
' CMPaBOYHUKN, MHTEPHET-PECYPCb)
3.4 yMeHWe 06beKTUBHO OLEHMBaTb MHPOPMALMIO O BELLECTBAX, X NPEBPALLEHUAX M MPAKTUYECKOM NPUMEHEHUU U YMEHWE MUCMO/Ib30BaTb
) eé ans pelweHuns yyebHo-Nno3HaBaTe IbHbIX 33434

4 BnapeHne ocHOBaMM NMOHATUIMHOIO annapaTa U CUMBOJIMYECKOTO A3bIKa XMMUK N5 COCTaBAEHUA GOPMYN HEOPraHMYECKUX BELLECTB,
YPaBHEHUI XMMUYECKUX peaKLMii; OCHOBAMM XMMMUYecKoin HomeHKaaTypbl (IUPAC v TpuBManbHoi)
YMmeHue 06bACHATb CBA3b NOJIOXKEHUA 31emeHTa B [epnoamueckoin cMcTeMe C YUCI0BbIMU XapaKTEPUCTUKAMM CTPOEHUSA aTOMOB

5 XMMUYECKNX 3N1EMEHTOB (COCTaB M 3apag Aapa, obLiee YNCNO0 INEKTPOHOB), pacnpeaesieHNeM 3/1EKTPOHOB MO SHEPTeTUYECKUM YPOBHSM
aTOMOB NepBbIX TPEX NepPUoLO0B, Kanua U KaabLma
MpeacTaBneHWEe O NeEPUOANYECKON 3aBUCUMOCTM CBOMCTB XMMUYECKMX 3/IEMEHTOB (paZMyC aTOMa, 3/1EeKTPOOTPULLATENIbHOCTD), MPOCTbIX

6 N CNNOXKHbIX BELLECTB OT NOJIOXKEHUA 3/1EMEHTOB B Mepnoamyeckoi cucteme (B Masibix Nepuoaax 1 raBHbIX NoArpynnax) u 3NeKTPOHHOTo
CTPOEeHMA aTomMa

7 YmeHue knaccudumumnpoBsaTb:

7.1 XMMUYECKMNE 3/1eEMEHTDI

7.2 HeopraHW4yecKne BeL,ecTBa

7.3 XMMUYECKMe peakLmm

8 YMeHue onpeaenatb:

8.1 BA/IEHTHOCTb U CTEMEHb OKUC/IEHUA XMMUYECKMX 3IEMEHTOB, 3apAf MOHA

8.2 BUA, XMMWYECKOW CBA3M U TUMN KPUCTAZLIMYECKOM CTPYKTYPbI B COEANHEHUAX

8.3 XapaKTep cpeabl B BOAHbIX PAacTBOPAX BeL,ecTs (KUCAOT, OCHOBaHW)




Koa nposepsiemoro

MpoBepsemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTaM 6a30BOro YpoBHA OCBOEHWA OCHOBHOW 06pa30oBaTeIbHOM Nporpammbl

TpeboBaHuA OCHOBHOrO 06Lero obpasoBaHma Ha ocHoBe PIrOC
8.4 OKMCAUTENb M BOCCTAHOBUTENb
9 YMeHUe xapaktepusoBaTtb GU3NYECKME U XMMUYECKME CBOMCTBA:
9.1 NPOCTbIX BeLlecTs (KMCNopoa, 030H, BOAOPOA, rpaduT, anmas, KpeMHuid, a3oT, pocdhop, cepa, Xnop, HaTPUN, Kanuii, MarHui, KanbLUui,
' aNtOMUHWI, Keneso)
CNOXKHbIX BELWECTB, B TOM YMCNE UX BOAHbIX PacTBOPOB (BoAa, aMMUaK, XI0pOBOAOPOA, CEPOBOAOPOA, OKCUAbI U TMAPOKCUAbI METANIOB
9.2 I-1IIA rpynn, antomuuns, meam (I1), unHka, enesa (Il v lll), okenabl yrnepoaa (Il v IV), kpemuus (IV), asota n pocdopa (Il n V), cepbl (IV 1
VI), cepHucTan, cepHan, a3oTucTas, a3oTHan, docdopHas, yronbHas, KpeMHMEBAsA KUC/I0Ta U UX CONK)
9.3 NPOrHo3MpoBaTh U XapaKTepn3oBaTb CBOMCTBA BELLECTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOEHMUA, MPUMEHEHUE BELLECTB B 3aBUCUMOCTHU
' OT MX CBOMCTB, BO3MOXHOCTb MPOTEKAHNA XMMUYECKMX NPEBPALLEHWNI B PA3/IUYHbLIX YCIOBUAX
10 YMeHue cocTaBaATb MONEKYNAPHbBIE U MOHHbIE YPAaBHEHUSA peakumii, B TOM Yncne:
10.1 peaKkumnit MIOHHOro obmeHa
10.2 OKUCNUTENbHO-BOCCTAaHOBUTENbHbIX peakumm
10.3 UNNOCTPUPYIOLNX XMMUYECKME CBOMCTBA M3YYEHHbIX K1AccoB (rpynmn) HeEOpraHUYeCKMX BELLECTB
10.4 NOATBEPXAAIOLMX FeHETUYECKYIO B3aMMOCBA3b MeXay HUMHU
11 YMeHue BblMUCAATb (MPOBOAUTL PaCcUETbI):
11.1 OTHOCUTENbHYIO MONIEKYNSPHYIO U MOJIAPHYH MacChl BELLLECTB, MacCOBYHO A0J110 XMMUYECKOTO 3/IeMEeHTa B COeaMHEHUN
11.2 MacCOBYHO 40110 BELLLECTBA B pacTBOpE,
11.3 KO/JIMYECTBO BeLLLeCTBa M ero maccy, o6bem rasos
114 Nno ypPaBHEHUAM XMMUYECKUX PeaKkLMi U HaXoAMUTb KONMYECTBO BeLLLeCTBa, 06bEM M MacCy peareHToB Wan NPOAYKTOB peaKkLmm




Koa nposepsiemoro

MpoBepsemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTaM 6a30BOro YpoBHA OCBOEHWA OCHOBHOW 06pa30oBaTeIbHOM Nporpammbl

TpeboBaHuA OCHOBHOrO 06Lero obpasoBaHma Ha ocHoBe PIrOC
12 BnageHune (3HaHWe OCHOB):
121 OCHOBHbIMM METOAAaMM HAY4YHOTro NO3HaHUsA (HaboaeHue, U3SMepeHne, SKCNEPUMEHT, MOAENNPOBAHMNE) NPU U3YYEHMM BELLECTB U
' XUMUYECKUX ABNEHUI; yMmeHMe chOopMYInpoBaTb Npobaemy U NPeasoxuTb NyTn eé pelleHus
12.2 6e3onacHol paboTbl C XMMUYECKMMU BeLLLeCTBaMM, XMMUYECKOW Nocy Ao 1 nabopaTopHbIM 06opyaoBaHNEM
npasuaamm 6esonacHoro obpalleHna ¢ BelecTBamm, UCNONb3yeMbIMU B MOBCEAHEBHOM KU3HW, NPaBMAaMU NOBEAEHMA B LEenax
12.3 cbeperkeHna 340P0BbA U OKPYXKatoLLLeld NPUPOAHON cpeabl; NOHMMaHKe Bpeaa (OnacHOCTU) BO3AENCTBUA Ha XUBble OpraHU3mbl
onpeaenéHHbIX BeWwecTs, Cnocob0B yMeHbLLEHNA N NPeAoTBPaLLeHNA UX BpeaHOro Bo3AeliCTBuA
13 Hanunyume npakTMYecKmMx HaBblKOB NJaHMPOBAHUA U OCYLLLECTBAEHUA CeAYIOLUX XMMUYECKUX IKCNEPUMEHTOB:
13.1 U3yyeHne u onmcaHne GpU3nUYecKmMx CBOMCTB BELLECTB; 03HAaKOMAEHUE C PUUYECKUMU U XUMUYECKUMM ABNEHUAMMW; ONbITbI,
) WNNOCTPUPYIOLLME NPU3HAKM NPOTEKAHUA XMMUYECKUX peaKL i
13.2 M3yyeHume cnocoboB pasgeneHusa cmecem
13.3 nosy4yeHue KUCopoaa U U3ydeHne ero CBOMCTB; NoJlyyeHue BOAOPOAa U U3YUYEHME ero CBOMCTB; NONyYeHUe YIIeKUCAOrO rasa U usyyeHue
' €ro CBOWCTB; NO/ly4eHNne aMMmaKa U U3ydeHune ero cBOMNCTB
13.4 NPUroToBAEHNE PacTBOPOB C onpeaeNéHHON MaccoBOI Aoel PacTBOPEHHOrO BelllecTsa
13.5 NpUMeHeHne NHAMKATOPOB (NaKkmyca, MeTUIopaHKa u deHondTanenHa) ans onpeaeneHmsa xapakrepa cpebl B pacTBOpax KUCIOT U
' wenoyein
nuccaenoBaHue M onucaHMe CBOMCTB HEOPraHMYECKMX BELLECTB Pa3/InYHbIX KNaccoB; U3yYeHUe B3aMMOAENCTBUA KMCAOT C MeTanlaMmu,
13.6 OKCMAAMWN METa/I/I0B, PAaCTBOPMMbIMU M HEPACTBOPUMbIMN OCHOBAHUAMM, CONSAIMM; MONyYEHNE HEPACTBOPMMbIX OCHOBAHUI; BbITECHEHUE
OAHOro MeTanna ApYyrum 13 pactTBopa CoJiu; uccnenoBaHne ampoTepHbIX CBOWCTB FTMAPOKCUAO0B alOMUHUA U LUMHKA
13.7 pelieHme 3KCnepumeHTabHbIX 3a4a4 No Temam: « OCHOBHbIE KNacCbl HEOPraHNYECKUX COeANHEHMIN»; « DNEKTPOAUTMYECKaRA

anccoumaumay»; «BasxkHellume HemeTan bl U UX coeAUHEHUNAY»; «BarkHenlme meTansbl U UX COeAUHEHNAY




Koa nposepsiemoro MpoBepsemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTaM 6a30BOro YpoBHA OCBOEHWA OCHOBHOW 06pa30oBaTeIbHOM Nporpammbl
TpeboBaHuA OCHOBHOrO 06Lero obpasoBaHMA Ha ocHose PIrOC

XUMUYECKNE SKCMEPUMEHTbI, UNIOCTPUPYIOWME NPU3HAKM NPOTEKAHMA PeaKL MM MOHHOIO 06MeHa; KayecTBeHHbIe peaKkLmn Ha
13.8 NPUCYTCTBYIOLIME B BOAHbIX PAcTBOpaAXx MOHbI: xnopua-, bpomua-, noana-, cynbdat-, pocdat-, KapboHaT-, CUINKAT-aHNOHbI, TMAPOKCUA-
WMOHbI, KATMOHbl AMMOHWA, MarHUsA, KaibLusaA, aIOMUHKS, Kenesa (2+) 1 Kkenesa (3+), meaun (2+), LMHKa

14 YmeHue:

NpeAcTaBAATb pe3ybTaThl IKCNEPUMEHTa B pOpMe BbIBOAOB, A0KA3aTENbCTB, rpadMKOB U TabauL, U BbIABAATb SMMNMPUYECKME
3aKOHOMEPHOCTU

14.1

YCTaHaB/IMBATb CBA3U MeXAY pea/ibHO Ha6}'IPOLI,aEMbIMM XUMUNYECKNMMU ABNIEHNAMU U NpouUuecCamMmm, NnponucxoaAallmumm B MaKpo-

14.2
MUKPOMMUpeE, 06bACHATL NPUYNHbI MHOFOO6pa3Mﬂ BeLwecTs

MNEPEYEHb 3NIEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA OCHOBHOM NOCYAAPCTBEHHOM 3K3AMEHE NO XUMWU

Kog, MpoBepAeMbIi 3IeMEHT CoaepKaHuUA

1 lNepBOHaYanbHbIe XMMUYECKME NOHATUA

1.1 YucTble BelecTsa u cmecu. Cnocobbl pasaeneHns cmecei

1.2 ATOMBI U MONEKYNbl. XUMUUYECKMe 3nemeHTbl. CUMBOJIbI XMMUYECKUX 31eMeHTOB. [1pocTble 1 CI0XKHble BellecTBa.

1.3 Xummnyeckasa ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31eMeHTOB. CTeneHb OKUCNEeHUSA

14 3aKOH NOCTOAHCTBA cocTaBa BewecTB. OTHOCMTEeNbHAA aTOMHaA macca. OTHOCUTeNbHAaA MONIEKYNAPHaAA macca. MaccoBasa A0NA XMMNYECKOTO 3N1eMeHTa B
' coegnHeHUm

1.5 Konnuectso Bewwectsa. Mosnb. MonspHaa macca. MonspHbli 06bEMm ra3os. B3anmocsA3b KOAMYECTBA, MacCbl M YNCNA CTPYKTYPHbIX e4MHUL, BELLLeCTBA

1.6 ®Pur3myeckne N XuMn4ecKme ABNeHUA. XMMUYECKasa peakumna u e€ NpnsHakn. 3akoH COXPaHEeHUA MacChbl BeLecTB. XMMUYecKne ypaBHeHUs

2 Mepunoamyecknin 3akoH 1 MNepunoamyeckan cuctema Xumuyeckmnx asnemeHTos [.U. MeHgeneesa. CTpoeHMe aTOMOB




Kog, MpoBepAeMbIi 3N1EMEHT COAEPIKAHUSA
)1 Mepuoanyeckuii 3akoH. Mepuoamyeckan cuctema xummuyeckux asnemenTos [.1U. Menaeneesa. MNepuoabl v rpynnbl. DU3MYECKMIA CMbICA NOPALKOBOIO
) HOoMepa, HOMepOB Nepuoaa 1 rpynnbl SNeMeHTa
59 CtpoeHune atomoB. CocTaB aTOMHbIX Agep. N3oTonbl. I1eKTpoHbl. CTPOeHUe 31eKTPOHHbIX 060104eK aTOMOB NepBbiX 20 XMMUYECKUX 3/1EMEHTOB
' MNepuoamnyeckoi cuctemol .U. MeHgeneesa
3aKOHOMEPHOCTM B USMEHEHMM CBOMCTB XMMMUYECKUX 3/IEMEHTOB NEPBbIX TPEX NepUoa0B, Kanus, KanbLma (paguyca aTOMOB, 3/1EKTPOOTPULATENBHOCTH,
2.3 METa/IINYECKUX U HEMETA/IMYECKMX CBOMCTB) U UX COEANHEHUIA B COOTBETCTBUM C MONOXKEHMEM 3/1EMEHTOB B Mepruoanyeckoi cucteme U CTPOEHMEM UX
aTomMoB
3 CTpoeHue BelecTsa
31 Xumuueckas cfasb. KoBaneHTHan (NonapHas 1 HenoaapHas) CBA3b. INEKTPOOTPULATENBHOCTb XMMUYECKUX 3neMeHTOB. MoHHaA cBA3b. MeTannmyeckan
' cBA3b
3.2 TUnNbl KPUCTANNIMYECKUX PELLETOK (ATOMHAA, MOHHAA, MeTaIZINYECcKas), 3aBUCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTAN/IMYECKOM PELLETKU U BMAA
' XMMUYECKOW CBA3N
4 BakHeWLwKe npeacTaBUTEIM HEOPraHUYEeCKUX BelecTs. HemeTannbl 1 Ux coeguHeHns. MeTannbl U UX COeAUHEHMUSA
Knaccndumkauma u HomeHKNaTypa HEOPraHMYEeCKUX COeaUHEHUNIN: OKCMAO0B (coneobpasyiolime: OCHOBHbIE, KUCIOTHbIE, aMbOTEPHbIE) U
4.1 HecosieobpasyloLme; OCHOBAHMI (LLLENOUYM M HEPACTBOPVMbIE OCHOBAaHMA); KUCNOT (KMCOPOACOAeprKaLLMe U BECKUCIOPOAHbIE, OLHOOCHOBHbIE U
MHOTOOCHOBHbI€); conen (CpeaHux u KUCAbIX)
4.2 dU3nYecKkne U XMMmnYecKkne CBOMCTBA NPOCTbIX BELLLECTB-HEMETAINOB: BOAOPOAA, X/10Ppa, KUCN0POAaA, Cepbl, a30Ta, pocdopa, yrneposa, KpemMHums
43 dU3nYecKne U XMMUYECKMe CBOMCTBA MNPOCTbIX BELLLECTB-META/I/IOB: IMTUA, HATPUA, KaZNA, MAarHUA U KabLMA, aNIOMUHUSA, XKenesa. INeKTPOXMMUYECKMI
' pAL HaNPsXXeHUN MeTannoB
4.4 duU3nYecKkne n XMmuyeckune CBOMCTBa BOAOPOLHbIX COEAMHEHUI HEMETAINIOB: XI0POBOAOPOAA, CEPOBOAOPOAA, aMMMAKa
45 dur3myeckne 1 XMMHYECKMe CBOICTBA OKcMaoB HemeTannos: cepsl (1V, VI), asoTa(ll, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemHuua(lV). MonyyeHue

OKCMO0B HEMETANNIOB




Kog, MpoBepAeMbIN 3IEMEHT COAEPKAHMUA

4.6 XMmMmnueckue ceomcTBa okenaos: meTtannos IA-IIA rpynn, umHKa, megu(ll) v kenesa(ll, lll). NonyyeHne oKcMaoB METaNNOB

4.7 XMMUYeCKmne CBOMCTBA OCHOBAHUIN M amMpOTepPHbIX TMAPOKCUA0B (Ha Npumepe rmapoKCUA0B aIOMUHUS, Kenesa, UMHKA). NoayyeHne ocCHOBaHUI U
' aMm@oTepPHbIX TMAPOKCUA0B

48 Ob6Lme XMMNYECKMe CBOMCTBA KUC/IOT: X/I0POBOAOPOAHON, CEPOBOAOPOAHON, CEPHUCTON, CePHOM, a30THON, GOCHOPHON, KPEMHUEBOWN, YTONbHO .

Ocobble XMMUyeckne cBOMCTBa KOHLEHTPUPOBAHHOM CEPHOMN M a30THOM KMCAOT. [MonydyeHne KUcCnoT

49 ObLwme xMMNYeCcKme CBOICTBA cpeaHux conei. MonyyeHne conen

4.10 MonyyeHune, cobnpaHme, pacnosHaBaHWe BoAOPOAA, KNCN0POAa, aMMMaKa, YIEKUCNOro rasa B nabopatopum

4.11 MonyyeHne ammmnaka, CEpHOM M a30THOM KMCNOT B NpoMbIwAeHHOCTU. ObLwue cnocobbl NoyYeHUss MeTannos

4.12 leHeTMYecKan CBA3b MeX Ay KNaccamMu HEOPraHMYECKMX CoOeANHEHNI

5 Xnmunyeckune peakuum

c1 KnaccndumKaumsa XMMUYECKMX peakLumMii Mo pasNYHbIM NPMU3HAKaM: NO YMCY U COCTaBY YYaCTBYHOLWMX B PeaKLMmM BELLECTB, N0 TennoBomy sdpdeKTy, no
' N3MEHEHMIO CTeNeHEeN OKUCAEHUA XMMNYECKNX /1IEMEHTOB

5.2 TennoBoi adPekT XMMUYECKON peakumn, TEPMOXUMUYECKME YPaBHEHUA. DK30- U SIHAOTEPMUYECKME peaKkLmn. TepmMoXMmmnyeckne ypaBHeHuUs

53 OKMCAUTENbHOBOCCTAHOBUTENbHbIE peakunun. OKUCAUTENN U BOCCTaHOBUTENU. Mpouecchl OKUCAEHNS U BOCCTAHOB/IEHMA. DNIEKTPOHHbIN 6anaHc
' OKUCNUTENIbHOBOCCTAHOBUTE/IbHOM peakumm

c4 Teopus aNeKTPoOAUTMYECKON aAnccoumaumnmn. KaTMoHbI, aHMOHbI. DIEKTPOAUTbI U HE3NEKTPOAUTbI. CUAbHble U cnabble 3NeKTPoanTbl. CTeneHb
' Anccoumauum

5.5 Peakunn MoHHOTro obmeHa. YcnoBma NpoTeKaHUs peaKkunin MIOHHOro ob6meHa, NoJiHbIe M COKPALLEHHbIE MOHHbIE YPaBHEHMA peakumi

6 XnMKA 1 OKpyrKatowan cpega

6.1

BewecTtBa u mMaTepuanbl B ﬂOBCE,CI,HeBHOVI KM3HM YenoBeKa. besonacHoe MCNoAb30BaHWE BELLECTB U XUMUYECKMX peaKLl,VIl)‘I B naGopaTopMM n 6bITy.




Kopg, MpoBepAeMbIi 3N1EMEHT COAEPIKAHUSA
MepBasa NoOMoOLb NPU XMMUYECKUX OXKOrax U OTPaBEHUAX
XMMUYecKoe 3arpasHeHne OKpy»KatoLwen cpeapl (KUCNOTHbIE A0XAM, 3arpA3HEHUE NOYBbI, BO34yXa U BOAOEMOB), CNOCO6bI €ro NpeaoTBpaLLeHU
6.2 MpepenbHan gonyctumas KoHueHTpaums sewecTs (MAK). Poab xuMun B pelieHnn 3KoN0rMyeckmx npobaem. YcuneHune napHMKoBoro adpdekra,
paspyLeHne 030HOBOTO €101
MpumeHeHMe cepsbl, a3oTa, pocdopa, yrnepoaa, KpeMHUS U UX cCoeaMHEHN B BbITy, MegULUMHE, MPOMbILIEHHOCTM U CENbCKOM X03alcTBe. [TprmeHeHue
6.3 METa/I/I0B M CM/IaBOB (CTasib, YYryH, AOPASIOMUHUIA, BPOH3a) B ObITY M MPOMBILLIEHHOCTU UX coeauHeHMUI. MOHATUE 0 KOPPO3UWM METAJIIOB, OCHOBHbIE
CNocobbl 3aLWNUTbI X OT KOPPO3UK
6.4 MpupoaHbIe NCTOYHWUKM YINeBOAOPOLOB (Yrosb, NPUPOAHDLIN ras, HedTb), NPOAYKTbI UX NepepaboTKkn (6eH3MH), X Ponb B ObITY U NPOMbILINEHHOCTH
6.5 MepBoHaYaibHble NOHATUA 06 OPraHNYECKMUX BELLLECTBAX KaK O COeANHEHUAX yrnepoaa (MeTaH, 3TaH, STU/EH, aUuEeTUEH, 3TAaHOA, INIMLEPUH, YKCYCHAsA KMCNOTa).
' MoHATME 0 BUONOTMYECKM BaXKHbIX BELLECTBAX: XKMPaX, benkax, yrnesogax — v UX POan B XKU3HU YeloBEKA
7 Pacuétbi:
7.1 no Gopmynam XMMUYECKUX COEANHEHNN
7.2 Maccbl (MaccoBoi) A0M pacTBOPEHHOIO BELLECTBA B pacTBOpe
7.3 Mo XMMMUYECKUM YPaBHEHMNAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLECCA

METOJNYECKHWE MATEPUAJIBI JIUIA YUUTEJIA

Xumus, 8 kiacc, 6a30BbIi ypoBeHb, yueonuk ["adbpuensa O. C., Octpoymos U. I'., Cnaakos C. A. — M. [IpocBenienue 2022r
Xumus, 9 kiace, 6a30BbIi ypoBeHb, yueOHuK ["abpuensu O. C., OctpoymoB U. I'., Cnagkos C. A. — M. IIpocsemenne 2022r
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O6opynoBanue mo nporpamme «Touka Pocray

[Mudpossie n1aboparopuut -3mT

Muxkponabopatopusi (HaOOp MOCYIbI ¥ TPUHAIEKHOCTEH) — 1T
Habop xumuueckoit nocyas! — 3 mr

Ha6op peaktuos qyis [MA u EI'D — 1 it

Ha6op obopynosanust st [MA u ET'D — lmir






