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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIIUH NPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTernu OOydeHUs,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMUXCS CPEACTBAMH YYEOHOrOo MpEeIMeTa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl M0 XUMHUHU, ONPEIeIIseT KOJIMUYECTBECHHbBIC
Y KaYE€CTBEHHBIE XapaKTEPUCTUKHU COAECPIKAHUS, PEKOMEHAYEMYIO IIOCIE0BATEIbHOCTh U3YUEHUS
XUMHUH ¢ YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTelIbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YPOBHE TIeJIel U3YYCHHUs MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIPHON JCSITEILHOCTH
00y4aromerocsi o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHHE XUMUU CIIY’)KUT OCHOBOH I POPMHUPOBAHUS MUPOBO33PEHUST 00YJAOIIEroCs, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOIEeM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPAHCHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3aiii BO3MOKHOCTEH IS CAaMOPa3BUTHS U (DOPMHUPOBAHUSI KYITbTYPBI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEM 00ydaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccCHOHANBEHOM e TENbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K UYEIOBEKY, BHOCHT CBOM BKJAJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
yueOHOro MpeIMeTa, KOTOPHIH SIBISIETCS eAarorn4eck aJanTHPOBAHHBIM OTPaKeHHEM 0a30BOi
HAayK{ XUMHUH Ha OMPEeIEHHOM dTarie e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHUYECKON XUMHUH.

CtpyKkTypa cojiepkaHHsi MPOrpaMMbl TTO0 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenuto. CojaepaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMIY [OCJIEI0BATEIbHOTO Pa3BUTHs 3HAHWM HAa OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITOTHSSA
GbyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS] U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX Y4eOHBIX TpeaAMETOB: «OKpyKaromui
Mup», «bruonorus. 5—7 knaccel» U «dusuka. 7 Kaaccy.

[Tpu u3yueHnH XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOM HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIINX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[IO3HABATCIIBHBIX YMEHHUH M WX NPUMEHEHUU B Yy4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIEHHE OOydaroluxcs K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IO3HAHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHA M CaMOINO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHClie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO0 MUPA, UCTIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU MPoOJIeM B MOBCEIHEBHON
JKU3HU U TPYIOBOM JESATENBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHUHA I BBIPAOOTKM SKOJOTHYECKH IeIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE MOTUBALIMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTEeMEe HaykK. Tema u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
NO3HAHUA B XUuMHH. YucTele BeniectBa U cMecH. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BelecTBa. Pacy€rel o popMmynam XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpareHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCALUs BOJbI) U XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTOW) SIBIEHUN, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHOW KHUCIIOTHI C XJIOpHAOM Oapusi, pasnokeHue runpokcuga menu (II) mpm HarpeBanuw,
B3anMoJieiicTBHE kerne3a ¢ pacTBopoM coiu meau (II), n3ydenue cnoco6oB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
NPOBE/IEHUE OYMCTKU MOBAPEHHOM COM, HAOIIOACHUE M ONMHUCAHUE DPE3YJIbTAaTOB MPOBEACHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNedl MOJIEKYT
(I1apocTepIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — ajIeMEHT M NIPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TeroBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B pupoje, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILIECHHBIE pacTBOpBl. PacTBopuMOCTh BelecTB B Boje. MaccoBas 10 BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanns. Kiaccudukanust ocHoBaHWM: WIENOYM M HEPACTBOPHMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenxknarypa coneil. ®dusznueckue u Xxumudeckue cpoiictBa coieil. [lomyueHnue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacrno3HaBaHHE€ M HM3y4€HUE CBOICTB KHUCIOpOJa, HAOIIOJeHHE B3aUMOJACHUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHHS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
W3y4eHUEe CBOMCTB BojoOpona (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcuaom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEpUalIOB), HAOIOeHIEe 00pa3IIOB BEIIECTB KOIHMUYECTBOM 1
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM [J0Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUsI OKPAaCKM MHIMKATOPOB B PAacTBOpPax KHUCIOT U LIEIOYEH, U3ydyeHue
B3anMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMu, peaKuit
HEHUTpaIM3al1u, [1I0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJJHOTO METaJlIa APYrUM
U3 PacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3a7ad mno Teme «Baxheilmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIaCCU(PUKAIIMN XUMUUECKUX 1eMeHTOB. [[oHATHE O TpymnIax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl [lepronudeckoid cucTemsl
xumuyeckux onemeHtoB JI. M. Mengeneea. Ilepuonsl u rpynmbl. DU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTtaB aTOMHBIX s11ep. M30T0onbl. D51eKTpoHbI. CTPOEHHE 3JIEKTPOHHBIX
obosouek aroMoB TiepBbiXx 20 xumuueckux siemeHToB llepuommueckont cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMUYECKOIO JJIEMEHTA 10 €ro MOoJIoKEeHUI0 B Ilepuoanyeckon
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U ITEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBs3b.

Crenenb okucnenus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs! okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJEHCTBHE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU M3yYEHUU XMMHUU B 8 KJIacce OCYHIECTBIIACTCS
Yyepes3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0u1me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJECINPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJI, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MUYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKas peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuonndeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKHX BEIIECTB. XHUMHYECKHUE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHHH, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEIIOBOMY 3 (PEKTyY, 0 N3MEHEHUIO CTENEHEH OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonsitne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkury U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAaKIUH, SJEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHW3M IMCCOLMALINN BEIIECTB C Pa3INYHbBIMU BUIAMUA XUMHUYECKOU CBA3H. CTENEHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHOoro o6MeHa. YcCIIOBHsI NMPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIUd Ha HWOHBI
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HEMeTauloB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpuaa HaTpus),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS pPAa3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, 1IeJ04el U cosell (BO3MOKHO UCIIOJIb30BAaHUE BUEO MAaTEpUANIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHUs pPeaKkLUui MOHHOro obOMeHa (oOpa3oBaHHE oOcaJKa,
BBbIJICJIEHUE Ta3a, 00pa30BaHUE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BEIIECTB C IIOMOILIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu). Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U UX HAXOXJEHUE B IPUPO/JIE.

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceprel. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeINs Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'0 CIIOCO0a OJTy4yeHuUs CEpHOM KUCIIOTHI. [IpriMeHeHrne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBpalEeHUs.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWe B HpUpoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHUAK, €ro (Gu3n4ecKkne U XUMHYECKHIE
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuYeHUE,
¢u3nueckue M XUMHUYECKUE CBoOicTBa (0oOmIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HeHHE OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, noiyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, allIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOJIeMBl, CBsI3aHHbIE ¢ OoKkcuaoM yrieponaa (I1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
Y CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCYCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY U NPOMBIIUIEHHOCTH. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax,
YIJIeBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMd XJOpUAOB (TajJOreHUI0B),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COeIMHEHHSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONoJIeHuEe MpH3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THEIX U pochOopHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHUA U GocaT-uoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3alMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), HW3Y4YCHHE MOJENel KPUCTAUIMUECKUX pemeEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMIIEHHUE C TPOLIECCOM aJICOPOIIMN PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojJydeHue, cooOnpanue, paclio3HaBaHue U U3YYeHHE CBONCTB
YIJIEKUCIIOro ra3a, MNpOBEACHHME KaueCTBEHHBIX pEakUuil Ha KapOOHAT W CUJIMKAT-UOHBI U
W3yYEHUE [MPU3HAKOB HUX IMPOTEKAaHUs, O3HAKOMIICHHME C MPOAYKIMEH CUIMKATHOU
IIPOMBILUIEHHOCTH, PELICHNE YKCIIEPUMEHTAIbHBIX 3a71a4 110 TeMe «BakHelme HeMeTallIbl U UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepmonnueckoin cucreme xumuueckux snemMeHToB Jl. 1. MeHaeneeBa U CTpOEHHsT aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN psJl HampsikeHUH MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoxydeHus: MetamioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB [1.
H. Menpneneesa, CTpOEHHE UX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[I{erouHO3EMENBHBIE METAJUIBI MATHUN U KaJbIUI: MOJI0KeHHE B [leproanueckoi cucreme
xuMuueckux diaeMeHToB JI. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAXO0XICHHUE B IPUPOJE.
Pu3nyecKne U XMMHUYECKHE CBOMCTBA MarHusl W KajblHs. BaxkHeIMe COCOUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: nonoxenue B llepuonnyeckoil cucreme Xxumudeckux snemeHtoB [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAEeHUE B Ipupone. Pusznyeckue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMHHHSL.

Keneso: mnonoxenune B Ilepmonnueckoil cucreme xumuueckux osaemeHtoB /[l .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Oxkcupnwl, Tuapokcunbl u conu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, MX (PU3NUECKUMH CBOMCTBAMU, U3YUECHHE
pe3yIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJIB30BAHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHMJAa KajblMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, NpOLIECCA TOPEHMS XKele3a B
KHUcIoposie  (BO3MOXKHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaklMii Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza



(III), menu (I1), HabmroeHWE W OMHMCAHKWE MPOILIECCOB OKpAITUBAaHUS TUIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWImne MeTallyIibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuainbl B MOBCETHEBHOW JKM3HU 4elioBeka. bezonmacHoe ucnosib3oBaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHYECKHX O0XKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
Beriects, qaiee — [1/IK). Pons XuMuu B pemieHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, Kiaccu(duKanus, MNEPUOJUYHOCTh, HAOIIOIEHNE, HKCIEPUMEHT, MOJICIUPOBAHHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6mochepa, s3KocucreMa, MUHEPAIbHBIE YIOOPEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS W
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIn4HOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW NMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHHS XMUMHYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHOMCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW EATEIbHOCTH P BHIIIOJHEHUH Y4€OHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IMOBEACHHE U MIOCTYIKH CBOUX TOBAPHUIIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSIL:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABIISAIOLINE OCHOBY ISt
MOHWMAaHMS CYITHOCTH HAYYHOU KapTUHBI MUPA, IPECTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YelIOBEeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHUBBI, HAIpPaBIICHHbIE Ha TMOJIyY€HHWE HOBBIX 3HAHUI MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
WH(GOPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBaMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ymoTpeOneHus ajakorojisi, HAapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUII
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudyHOro poJia, yBaXXeHHe K
TPYAY U pe3yibTaTaM TPYI0BOH AEITEIbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUS TPEIMETHBIX
3HAHMA TI0O XHMMHH, OCO3HAHHBIA BBIOOP WHIUBUIAYATbHOW TPAEKTOPUU TPOJOILKEHUS
o0pa3oBaHHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHH, OOIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW NPOo(hEeCcCCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHLCS B IPOPECCHOHATBLHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYaeMble IPU U3yYCHUH XUMHUH, JJIs pEICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B coctraBe MerampeaMETHBIX pe3yJIbTAaTOB BBIICISIOT 3HAUUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHUpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHEIC), KOTOpbIE o0OecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUHM 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), UCIOJIb30BaTh IMOHATUSA JI1 OOBSICHEHUS OTIEIbHBIX
(bakToB U SABJICHUI, BBIOMPATh OCHOBAHMSI U KPUTEPHUHU IS KTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMil, yCTaHaBIWBATh MPUYHMHHO-CIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHITHh B IMpollecce MO3HAHMs MOHATHS (IIPeAMETHbIE U MeTamnpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/lady, C Y4YE€TOM O3TUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMii, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBIX MPOIECCaX U SBICHUSX.

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIlMM U TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOesIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITHIO PA3THIHBIX BUIOB
1 (HOpM IIPECTABICHUS, TTOYYaEMYIO 3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpATypa
XUMHUYECKOTO COJIepKaHusI, CIIPaBOYHBIE TocoOust, pecypchl UHTEepHETa), KpUTUUECKH OIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSAThH Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHPOpMaIuU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33134
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B OO0JIACTH HCIHOJB30BaHUA HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBIaICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAILlMM ¥ WJUTIOCTPUPOBATH pEIIaeMble 33a/1a4ll HECIOXHBIMA CXEMaMH, JUarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIe0BATENbCKOM
JEeSTEIIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3YIbTaThl I03HABATEIBHOMN JESITEIIBHOCTU B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IMO3HABATEIbHOU U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJWHALIUSI COBMECTHBIX JIEHCTBUM, ONpEEICHUE KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPEAENATh UENHN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIUPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JIESTEIBHOCTh, BHIOMpATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIATh WJIH KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBU MTPY BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OILICHUBAaTh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asiBICHHOM 1I€JH, YMEHHE UCIOJb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB IO OCBOCHHIO O00S3aTENBHOTO COAEPIKAHUS,
YCTaHOBJIEHHOI'O JAaHHOM (enepanpHOil paboueil NpOrpaMMoi, BBIIEISIOT: OCBOEHHbBIE
oOydJarmuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIHIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI

9JIEMEHT, [MPOCTOE€ BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJHOPOJ/IHASI), BAJIECHTHOCTh, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi A0Jsl XUMUYECKOTO JIEMEHTa
B COCAMHEHHWH, MOJSIPHBI 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3EKTPOOTPHULIATENILHOCTD, CTENIEHb OKHCIEHUS, XUMUYeCKas peaklusl, KiaccupuKamus
peaklMii: peakliui COeIMHEHMS], PEaKLIUU PA3JIOKEHUs, PEAKIIUN 3aMEIICHUS, PEaKIUU
o0MeHa, 7K30- U SHAOTEPMHUUYECKHE PEaKUu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIGKTPOHHBIN CIIOM aroma, aTOMHas OpOWTalb, PaJuyC aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsT M HETOJsIipHash KOBAJIGHTHAs CBs3b, MOHHAs CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BelIeCcTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHATH 3TU

MTOHSITHUS TIPU OTIMCAHHUH BEIIECTB M KX MPEBPAIICHUH;



UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpeNeNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OHMHAPHBIX COCIAWHEHHSAX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAAIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbicn [lepuoguueckoro 3akona /. 1. MenneneeBa: 1€eMOHCTPUPOBATH
[OHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

ONHKCBHIBaTh M XapakTepu3oBaTh Tabmuunyo ¢(opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pPa3jinyaTh MOHATUS «rjaBHas moarpymmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbLIME TMEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucrteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XUMUYECKHIE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3ITHUUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUHN B PA3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XMMHUECKOH peaklny;

IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIAaCCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTEeCTBEHHO-HAYyYHbIE METO/IbI T03HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

cleoBaTh IpaBWJIaM TIOJb30BAaHUS XUMHYECKOM TMOCyI0M U  JabOpaTopHBIM
0o0OpyJOBaHUEM, a TaKXe IpaBUIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU MO BBIMOJTHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOMpaHUIO Ta3000pa3HbIX BeIIECTB (BOAOpPOJAa W KHCIOPOJa), IMPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y IIPOBOJMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH H
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTanenH, METHIOPAHK U IPyTHUe).

K xonuy oOyuenus B 9 kJiacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHUN: XUMUYECKHUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTD, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((eKT peakiuu, MOJIb, MOJSIPHBIH 00bEM, PacTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, peakUWd HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCIICHME€ M BOCCTaHOBJECHHE, AIJIOTPONUs, aM(OTepHOCTh, XHMHYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs



METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peaklHH, MPEeAeNIbHO JOIyCTUMas
koHuenrtpanus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TH
MOHSITHUS MIPU ONKMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COEeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHME: OIMHUCHIBATH U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noAarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U Goiblive MEpPUOJIBI,
COOTHOCUTbH 0003HAUEHUS], KOTOPBIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sAapa,
00111ee YMCIIO AIEKTPOHOB U PACIIPEACIICHHE UX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0mrye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJbIX EPUOJIOB U INIABHBIX MOArPYHI ¢ YUETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(uYecKkne XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOLUMUAIMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIleCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITHUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOnrofarh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/moBaHuEM, a Takke MpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHJIHMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI HM3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBIBICHWE NPUYMHHO-CIIEICTBEHHbIX
CBSI3€M — JUISl M3YyYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0AeHUE, U3MEpPEHHE, MOIETMPOBAHUE, IKCTIEPUMEHT
(peasbHBIN U MBICJICHHBIH).



