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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1m0 XUMHM Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeIbHOW IPOrpaMMbl OCHOBHOIO OOIIEro
obpazoBanus, npeacrasieHHbix B @I'OC OO0, a takxke Ha ocHOBE (enepanbHOl pabodell mporpaMmsbl
BOCIIUTaHUSI M C Y4E€TOM KOHILENLIUHU HpPEernojiaBaHus yd4eOHOro mpeamera «XHMHUS» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma no XumMum Ja€T NpeACTaBICHUE O LENsAX, OOIel cTparernu oO0y4eHus, BOCIMTAHUS U
pa3BuTHs O0y4aromMXCsl CPEeACTBaMU y4eOHOTO MpPEIMETa, YCTaHABIMBAET O0s3aTEeIbHOE INPEIMETHOE
coJiepKaHue, IMpeaycMaTpUBaeT paclpelielieHue ero o KjaccaM M CTPYKTYpUpOBaHUE IO pasjenam U
T€MaM [pPOrpaMMbl 110 XHWMHH, ONPENENACT KOJIMYECTBEHHbIE M KAuEeCTBEHHBIE XapaKTEPUCTUKU
COJZIEpKAHUSA, PEKOMEHIYEMYI0 IOCJIEIOBATENbHOCTh M3YYEHUS XUMHMHU C YYETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOrO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaromuxcs,
oIpeiesIieT BO3MOKHOCTH IIpeaMeTa JUlsl peanu3aluu TpeOOBaHMN K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHOM TPOTPaMMBl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TpPeOOBaHMA K
pe3yabTataM OOy4YeHHs XMMHUM Ha YpOBHE LeJed H3ydyeHHs MpeiMeTa U OCHOBHBIX BMJOB Yy4eOHO-
[I03HABATEJIbHOM JEATEIbHOCTH 00YUaIOLIErocs 10 OCBOEHUIO YU€OHOTO COAECPIKAHMSL.

3HaHUE XHUMHUHM CIYKUT OCHOBOW JUIsi (OPMHPOBAHHS MHPOBO33pPEHUs OO0ydarollerocs, €ero
IPEJCTaBICHUA O MaTepUaIbHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (OpMUpPYEMbIEe XHUMHEH
MPEJCTAaBICHNUS O B3aMMONIPEBPALICHUAX YHEPTUU M 00 HBOJIOIMH BEUIECTB B MPUPOAE, O MyTAX PEIICHHS
r7100abHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPhEBOM, SHEPreTHUECKOM, MUIIEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET peann3aiii BO3MOKHOCTEH JJIsi CAMOPA3BUTHUS U (POPMHUPOBAHUS KYJIbTYPHI JIMIYHOCTH,
e€ oOuiel u GyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUarONIMXCsl, HABBIKOB X
CaMOCTOSITENIbHOW ~ y4eOHOH  JIeSTeIbHOCTH, 3KCIEPUMEHTAIBHBIX UM HCCIIEAOBAaTEIbCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKU3HM, TaK U B IPO(ECCUOHATbHON JeSITENbHOCTH;

3HaKOMHUT €O CleUU(UKON HAayYHOrO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI I1I€JIOCTHOTO B3IJIAJa Ha
€IMHCTBO IIPUPOJIbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM ATAlloM B (POPMHUPOBAHUU €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH 00YYarOLINXCS;

croco0cTByeT (OPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIIUXCS.

JlanHble HampaBlieHUs B OOyYEHUH XHUMHUHU OOECMEUYMBAIOTCS CHEIU(UKON COACpKaHHUS YIEOHOTrO
npeaMeTa, KOTOPBIA SBJSETCS Melarorndeckd aganTHpPOBAaHHBIM OTpaKeHHeM 0a30BOM HayKM XMMHHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xumum Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMBI IIEPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKONH XUMHUU U HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrtpykTypa coaepkaHus IPOrpaMMbl IO XUMUU c(pOPMHpPOBaHA HA OCHOBE CUCTEMHOTr0 MOJIX0/a K €€
n3ydyeHnto. CopepxaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM JJIEMEHTE M BEIIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYecKol peakuuu. OOGe 3T CUCTEMBI CTPYKTYPHO OpPTaHM30BaHbI 110 MPUHIUITY
IIOCJIE0BATEIBHOTO Pa3BUTHS 3HAHNI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHUECKOM JUCCOIMALIMH BELIECTB B PacTBOpaXx.

Teopernueckre 3HaHUS paccMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKU TMOJYYEHHBIX U OCMBICIECHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYroMY, BBIMOJIHSSA (QYHKIIMU OOBSICHEHUS U



IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAaKTHMUECKOTO IPUMEHEHUs U IOJyYeHUs
M3Y4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl O XMMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO NPEACTABICHUS O XUMHYECKOU
COCTaBJISIONICH Hay4HON KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOM MpUpPOJbl, IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHHUIO U METOJaM I103HaHUs B Hayke. M3ydeHne XMMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUN
W3 paHee M3YYCHHBIX YUYeOHBIX MpeaMeToB: «OKpyxaromuid Mup», «buonorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Ipu u3yyeHUH XUMUU MIPOUCXOTUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON IESATENbHOCTH YE€IOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHI. 3ajadya y4eOHOro npeamMera COCTOMT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATHHA, 3aKOHOB M TEOPETUYECKHUX IMOJOXKEHHH, TOCTYMHBIX 0000IIeHni
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HAayKd, B MPUOOIIEHHH K HAyYHBIM METOJaM IIO3HAaHUA MpU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIEOBATENBCKON /1eATeIbHOCTH, OCBOCHUH IPaBUII
0€e301macHOT0 O0pAIEeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipy u3yyeHMM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE 3HAUCHUE MPHOOpEH
TaKHe LENH, KaK:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pELIEHUN, CHOCOOHON ajanTupoBaTtbcs K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH;

— HalpaBJICHHOCTh OOy4YEHHUS Ha CUCTEMATHUECKOe MPUOOIIEHNE 00YJaroIIUXCs K CaMOCTOSITEIbHOM
MO3HABATENBHON AESITeNbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (HOPMHUPYIOIIUM MOTHBAIUIO U pPa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— o0ecrniedyeHre ycloBuUi, ClIOCOOCTBYIOMIMX MPHUOOPETEHUIO 00YYArOIIMMHUCS OMBbITa Pa3HOO0pa3HON
NEeSTeIbHOCTH, MO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIMI), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIESATEIBHOCTH;

— (opmupoBanue o0miel (HYHKIMOHATBFHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH M OLICHWBATH SIBICHUS OKPYXKAIOLIETO MUPA, MCIONb3Yys 3HAHUS U OMbBIT, OTyYCHHbIC
OpU W3YYCHUW XHMHH, TPUMEHSATh MX TMPH PEHICHWH MPOOJIieM B TOBCEIHEBHOW JKU3HU W TPYAOBOU
JeSITeNIbHOCTH;

— (¢opMupoBaHHEe Yy O0OydYarOIMXCS TYMAHUCTHMUECKUX OTHOILIEHUM, TOHUMAHUSA LEHHOCTU
XUMUYECKHX 3HAHUM JUIs BBIPAOOTKHM HKOJIOTHUECKH 11€JeCO00pa3HOro MOBEACHHsSI B OBITY M TPYIOBOIi
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K O0Y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEGHHsI  OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis U
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

OO111ee YncI0 YacoB, OTBEAEHHBIX JJIS1 U3YUEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

PaGouas mporpamma BocnuTaHus peaau3yercs B pamkax Moayis «IIKodbHBINM ypoK» yepe3 TOCTHKEHUE
JMYHOCTHBIX PE3yJIbTaTOB O0YUYEHHS Ha Ka)KJIOM YPOKE C YIETOM COJEpKaHUsl ypoKa



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHUS B CHUCTEME HayK. Tera M BEIIECTBA.
®duznuecKkre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BelecTB. [loHATHE 0 METO1aX MMO3HAHUS B XUMHUH.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeCce.

ATOMBI M MOJEKYJbl. XUMHYECKHE 3IeMEHTbl. CHUMBOJIBI XMMHUYECKHUX 3JIeMEHTOB. lIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHas Macca. OTHOCHTENbHAs MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Mosib. MoisipHass macca. B3anMoOCBSA3b KOJIMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IMHHULL BenecTBa. Pacy€rel mo hopMysiaM XMMHUUYECKUX COEIMHEHUH.

dusnyeckue U XMUMHUYECKUE SIBICHMs. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BemIecTB. XuMHYecKue ypaBHeHud. Kiaccudukamus XuUMHUYECKUX peakiuil (CoequHeHHs,
pasNoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAOU, MpaBWIaMH padOTHI B JJAOOpAaTOpUH U TpUEMaMU OOpaIleHHs ¢
1abopaTopHBIM 000PYJIOBAaHUEM, U3yUYEHUE U ONMHUCaHUE (PU3UYECKHX CBOWCTB OOPA3I[0B HEOPTAHUUYECKUX
BELIECTB, HaOmojaeHue (¢u3nyeckux (IJIaBICHHE BOCKA, TasHUE JIbJla, PACTUpPAHME caxapa B CTYIKE,
KUIIEHHEe M KOHAEHCAllUs BOJbI) M XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHON MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHCIOTOW) SIBICHW, HAONIOJCHWE W ONKMCAHWE MPU3HAKOB IPOTECKAHUS
XUMHUYECKUX peakuui (pa3iokeHHe caxapa, B3aUMOACHCTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapus,
pasznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMo/ieiicTBUE Kese3a ¢ pactBopom comu meau (11),
U3y4YeHHE CrmocoO0OB pa3[eNeHus CMeceil: C TMOMOUIbI0 MarHuTa, (GUIbTPOBaHHE, BbIIapUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MPOBEACHHE OYHCTKH TIOBAPEHHOW COJIM, HAONIOJCHWE W OIHUCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENeH
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucmopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCIIOpO/ia B TIpHpoje, pU3nveckre U XUMHUYECKHe CcBoiicTBa (peakuuu ropenus). Oxcuasl. [IpumeHenue
kucnoposia. CriocoObl OTyYeHUs! KUCI0pOo/ia B JIaOOpaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoia
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoi > PexT XUMHUYIECKON peakiui, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakiuu. TomMBO: yrons U MeTaH. 3arpsi3HEHHE BO3[yXa, YCHIICHHWE MapHUKOBOTO ddeKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Bogopoia B mpupoje, (usnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE, CTTIOCOObI moiyueHus. Kuciaotsr u comnu.

MossipHblii 00BEM ra30B. Pacyérsl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOprMOCTh BelecTB B Bojie. MaccoBas 10J1s BEIIECTBA B pacTBOpPE. XUMUUYECKUE CBOKMCTBA
BoJibl. OcHOBaHud. Poib pacTBOPOB B MPHUPOJE€ W B KU3HHM 4eloBeKa. KpyroBOpoT BOIIBI B HPUPOJE.
3arpsi3HeHuEe IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukamms HEOPTaHUYECKUX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
coneoOpasymire (OCHOBHBIC, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromme. HoMeHKIaTypa OKCHUIOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loydenne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHUWI: MIENOYM W HEPAaCTBOpUMBIE OCHOBaHMsS. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydeHne oCHOBaHUH.

4



Kucnorsl. Knaccudukamms kucinor. Homenknarypa kucnor. @usndeckne U XUMHUYECKHUE CBOWCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkunarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coieil. [lonydenue coneil.

['eneTnyeckas CBA3b MEXKIy KJIIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpENeIeHHE COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJy4YeHHe, coOupaHue,
pacrno3HaBaHHE U U3YYE€HHE CBOMCTB KHCIIOPOJA, HAOIIOIEHUE B3aUMOJIEHCTBUS BELIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HHMKHOBEHHS W MpPEKpalleHUs TopeHus (mokapa), O3HAKOMJIGHHE ¢ oOpa3naMu OKCHJIIOB U
OIMCaHHUE UX CBOWCTB, MOJIyuYeHHE, COOMpaHHEe, paCllO3HABaHUE U U3YyYEHHE CBOWCTB BOJOpOJa (TOpEHHE),
B3auMojieiicTBue Bojopona ¢ okcuaoM wmenu (Il) (BO3MOXXHO HCIONB30BaHHE BHICOMATEPUAIIOB),
HabroieHne 00pa3ioB BEIIECTB KOJIMUECTBOM | MOJIb, CCIeI0OBaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3nu4YHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHWE pACTBOPOB C ONPENEIEHHOM MaccoBOMl  JoJiel
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBUE BOJbI C METaJJIaMU (HATpUEM U KajibllueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIOB), HCCIEIOBAaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, HAOJIOJICHHE WM3MEHEHHUS OKpPAacKH HHIUKATOPOB B PAcTBOpaxX KHUCIOT W WIETOYeH, M3ydeHHe
B3aumojeiicteus okcuaa menu (Il) ¢ pacTBopom cepHOIl KHMCIOTBI, KUCIOT C METalllaMH, pPeaKIHii
HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajljla JAPYTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTANbHBIX 3a/ay N0 Teme «BaxHellme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuoauueckuii 3axoH u [lepnoanyeckas cucreMa xXuMudeckux j1emMenToB JI. U. Menaeneena.
Crpoenne aroMoB. XumMunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[lepBple MONBITKH KJIacCU(PHUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpbIE
00pa3yroT aM(OTEpHBIE OKCHUJIBI U THAPOKCHUIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sseMeHToB J[. WM. Menneneesa.
Kopotkonepuoanas u nuaHonepuoanast ¢opmsl [leproaudeckoii cucTeMbl XUMUYECKHX 37eMeHTOB J[. 1.
Menpeneesa. Ilepuoas! u rpynnsl. @U3NYeCKUil CMBICT TOPSAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI
3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX si7ep. M3oTomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI04YEK
aTOMOB MepBbIX 20 xuMuueckux snemMeHToB llepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxeHuro B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHMYECKHX JJIEMEHTOB, METANIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB 10 TPYIIaM U NMepUOJIaM.

3nauenue Ilepmonnueckoro 3axkoHa u llepmoanueckoil cHCTEMBI XMMHYECKHX DJJIEMEHTOB JUIA
pa3BuUTHS Hayku U npakTukd. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuyeckass cBsa3b. KoBasieHTHas (MOJIipHAsE W HEMOJSpHAs) CBSA3b. DJIEKTPOOTPUIIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp okuciaeHuss. OKHCINTENbHO-BOCCTAHOBUTENBHbIE peakuuu. [Ipomecchl oOkucineHus W
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THUAPOKCHIA IIMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, IPOBEJEHHUE OMNbBITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesicnpeomemmunie céasu

Peanmu3anuss MeXINpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHU B 8 KJIacce OCYLIECTBISIETCS Yepe3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK M MOHATHH, SBISIOIUXCS CHUCTEMHBIMU
JUIS OT/ETbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHbIM (akT, TMNoTe3a, TeOpus, 3aKOH, aHaJHU3, CUHTES,
KJaccupuKalus, NEpPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE.



®dusuka: Marepus, aroM, JIEKTPOH, IMPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMBI, PAJUOAKTUBHOCTD,
MOJIEKyNa, D3JEKTPUYECKUH 3apsl], BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHME BEIECTBA, Tas3,
(I)I/I3I/I‘IGCKI/IG BCJIIMYMHBI, CAUHUIBI U3SMCPCHH A, KOCMOC, IIJIAHCTHI, 3Bé3,Z[BI, CO.HHI_IC.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: armocepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBL, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneena.
Crpoenue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XHMHYECKHUX OJJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalusl, KaJIblUs U UX COCTMHEHUN B COOTBETCTBUU C MOJIOKEHHUEM 3J1eMeHTOB B [lepuonnueckoi
CUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BeIIeCTBA: BUIbl XUMHUYECKOW CBA3U. THUMBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUUECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XWUMHUYECKHE CBONCTBAa BEIIECTB,
OTHOCAILUXCS K PA3JIMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHMM, FT€HETUYECKasi CBSI3b HEOPTraHMYECKUX
BCILIECTB.

Knaccudukanuss XuUMHUECKMX peakIUid 10 pa3IMuHbIM TpU3HakKam (MO0 4YUCIy U COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 H3MEHEHUIO CTENeHEH OKUCICHUS
XUMHYECKHX JJEMEHTOB, M0 OOpAaTUMOCTH, IO YYaCTHIO KaTaM3aropa). DK30- M DHIAOTCPMUUYCCKUE
peakLuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHsaTne 06 0OpaTHMBIX U HEOOPATUMBIX XUMUYCCKUX
peakuusix. I[loHsSTHE O TOMOI€HHBIX M TreTeporeHHbIXx peakuusx. llonstue o karamuze. [lonsarwe o
XUMUYECKOM paBHOBeCHHU. DakKTOpbl, BIMUSIONIME HA CKOPOCTh XUMHUYECKON PpEAKIUHU U TIOJOKECHHE
XMMHYECKOI'0 PaBHOBECHS.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu, AIEKTPOHHBIN OanaHC OKHCIIUTEILHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBlI€HUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM C
KCIIO0JIb30BAaHUEM METO/Ia JJIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOIUTAYECKON AUCCONUALMHU. DJIEKTPOJIUTHI U HEDJICKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JIUCCOIMAIIMU BEIIECTB C PA3IMYHBIMU BUJIAMU XHUMHYECKOW CBsi3u. CTENeHb IUCCOLMAIIHH.
CunbHbIe U cradble YEKTPOIUTHI.

Peakiun wuoHHOrO OOMeHa. YcCNOBUsS MPOTEKaHUS peakIuii HOHHOTO OOMeHa, TOJIHBIE W
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 PIEKTPOIUTHYECKOH Aucconuanii. KadecTBeHHbIE peakiiuu Ha HOHBL. [[oHSITHE O THAPOIHN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HeMeTalsIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs), HCCIEAOBaHHWE 3aBUCUMOCTHU
CKOPOCTH  XUMHUYECKOW  pEakluhd OT  BO3ACHCTBUA  pa3NUYHBIX  (AKTOPOB,  HCCIIEIOBAHUE
ANEKTPOMPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIlecca JTUCCOLUAIIMU KUCIIOT, MIEI04Ye U conieil (BO3MOKHO
WCIIOIB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHE OIMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peakiuii HOHHOrO oOMeHa (oOpa3oBaHHME OcajKa, BBIAEICHHE Ta3a, oOpa3oBaHHE BObI), OMBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil  (TOpeHHe, peakiuu
pa3fioKeHUs, COEAMHEHUS ), PACIIO3HABAHUE HEOPTAaHMYECKUX BEIIECTB C MOMOIIbIO KaU€CTBEHHBIX PEaKIINi
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanabl 4 UX cOeAMHEHUS

OO6mrast xapakTepuctuka TanoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUYECKHE CBOICTBA Ha
npuMepe xJopa (B3aUMOJEICTBHE C MeTajllaMH, HeMeTajulaMu, mienodamu). XisopoBoaopon. CounsHas
KHCJIOTA, XUMHYECKHME CBOWCTBA, IOJy4yeHUE, IMpUMEHeHue. JlelicTBue Xjopa M XJIOPOBOAOPOJAA Ha
OpraHu3M uejoBeKa. BakHelmme XI0puapl U UX HaX0XKICHHUE B IIPUPOJIC.



OOmast xapaktepuctuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crereHd okuciaeHus. CTpoeHune u (u3MuecKkue CBONCTBA NPOCTHIX BELIECTB — KUCIOPOJA U CEpBHI.
AnnotpornHele MOTUGUKAIIMKM KHCIOpPOJa U cepbl. XMMUYEeCKHe CcBOicTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢busnyeckue U XxuUMudeckue cBoicTBa. OKCHIBI cepbl KaK MPEICTABUTENM KUCIOTHBIX OKcuIoB. CepHas
KHCIOTa, (U3MYECKHMe M XHUMHYECKHE CBoiicTBa (oOImMe Kak TNpPEeACTAaBUTENs Kiacca KHCIOT H
cneuupuyeckue). XUMHUUECKUE PEaKLUH, JISKAIHe B OCHOBE IPOMBIIIIIEHHOTO CII0c00a MOJyYeHUs CEPHOM
KkucioThl. [Ipumenenne ceproit kuciaotsel. Conu CepHON KUCIOTHI, KAYeCTBEHHAs! Peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ coeiMHeHMH B npupoae. XHUMHUYECKOE 3arps3HEHHE OKpYXKarolled cpebl
COCAMHEHUSIMH cepbl (KHCIOTHBIE MOXIW, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IPEJOTBPALCHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
CTEIIEHU OKHUCJIEHUS. A30T, pacIpoCTpaHEHHE B MpHUpoJAE, (U3MUECKHe M XHMMUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (U3NYECKHEe M XHMHUYECKHE CBOICTBA, IONyYCHHE H
npuMeHeHre. Conu aMMOHHMA, UX (U3MYECKHE U XUMHUYECKHE CBOWCTBa, mpuMmeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJydeHHue, (PU3UYEeCKHe M XUMHUYECKHUE CBOMCTBA
(obmme Kak mpeAcTaBUTENs Kiacca KUCIOT M crneuuduueckue). lcronp3oBaHMe HUTPATOB U COJEH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YHAOOpeHH. XHUMHUECKOE 3arps3HeHHE OKPYKAIoLIeH cpebl
COCMHEHUSMHM a30Ta (KUCIOTHBIC JIOKAM, 3arpsi3HEHHE BO3[yXa, HO4YBbl U BoJgoéMoB). Docdop,
aimorpornabie Mogudukanun $ocdopa, duzmueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
¢dochopHas kucnora, (uzMyeckrMe U XMMHUYECKHE CBOIcTBa, monydeHue. Mcmonb3oBanue ¢ochatoB B
Ka4yeCcTBE MHUHEPAIBHBIX yI0OpEHUH.

OOmast xapaktepucTtuka 3yeMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKMCIIEHUS. YTJEepO/l, aJUIOTPOITHBIE MOAM(HKAIINN, PACTIPOCTPaHEHHE B TIPUPOAE, (PU3UUECKUE U
XUMHYecKHue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupoje. OKcuabl yriepoja, ux pusnueckue
U XMMUYECKHE CBOWCTBa, JCUCTBHE HA JKUBBIC OPraHU3MBI, MOJYYCHHE M MPUMEHEHHE. DKOJOTHYECKHUE
npoOyemMbl, cBsi3aHHBIE ¢ okcuaoM yriaepoaa (IV), rumoreza r1106anpHOrO MOTEIUICHUS KIMMAaTa,
MApHUKOBBINA dPQPEKT. YToNbHAs KUCIOTA U €€ CONU, NX (PU3UIECKHE M XUMHUYECKHE CBOIMCTBA, TOIYYCHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-UOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEJUIIMHE,
MPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauyabHbIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCJMHEHUSX yriepoja (MeTaH, 3TaH,
STHJICH, alleTHJICH, STaHOJ, TJIMIEPUH, YKCYCHast KucioTa). [IpupogHble MCTOYHUKH YTIIeBOAOPOAOB (Yrodb,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH UX HepepaboTku (OEH3HMH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJIOTMUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNKkax, yriIeBoAax — M UX POJIM B KU3HU YEITOBEKA.
MarepuanbHOe €ITMHCTBO OPraHMYECKUX U HEOPTAaHUYECKUX COCINHEHHH.

Kpemunii, ero ¢usnveckne ¥ XMUMHYECKHE CBOWCTBa, MoiydeHWe M mpuMeHeHue. CoenuHeHus
KpeMHHUA B nipupoze. O6mue npeacrasiaeHus o6 okeuae kpemuus (1V) u kpemuueBoit kucnore. CUITUKaTHI,
UX WCIIONIb30BaHHE B OBITY, B TPOMBINIICHHOCTH. BaXHEWINe CTpOUTENbHBIE MaTepHalbl: KepaMHKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobaembl 0e30MacHOro UCHOIb30BAHUS CTPOUTENIBHBIX MaTepPHUaIOB
B TTOBCETHEBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne OoOpaslloB HEOPTaHWYECKHWX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBHI, IIPOBEJICHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIOCHNE IPU3HAKOB UX MIPOTEKaHMs, OIBITHI, OTPAXKAOLIIE
¢usnveckne W XUMHYECKHE CBOWCTBA TaJOICHOB W WX COCAMHEHUH (BO3MOXKHO WCIIOJNBb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamH XJOPHUIOB (TaJOreHH]IOB), O3HAKOMIIEHHE C 0oOpa3namu
ceppl W €€ COeAMHEHUSMH (BO3MOXXKHO HCIOJIB30BaHUE BHICOMATEPHATIOB), HAOIIOJCHUE IIpolecca
OoOyIrJIMBaHUs caxapa MOJ| JEHCTBHEM KOHIICHTPUPOBAHHOM CEpPHON KHUCIOTBHI, HM3y4Ye€HHE XUMHUYECKUX
CBOMCTB pa30aBIE€HHOW CEpHOW KHUCIOTHL, IMPOBEIECHHWE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOJI0IeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HaKOMIIEHHE ¢ (U3NUYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa U ux
COEUHEHNI (BO3MOXHO HCIIOJIb30BAHME BHJAEOMATEpUANOB), oOOpa3lamMu a30THBIX M (QochOpHBIX
yaoOpeHuii, moiydeHue, coOupaHue, paclo3HaBaHHE W H3YYEHHE CBOMCTB aMMUaka, NpPOBEJCHHE
Ka4eCTBEHHBIX pPEaKIuii Ha WOH aMMOHHMA W ¢ochaT-WOH W H3yYeHHE NPU3HAKOB WX TNPOTEKaHUS,
B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MeIbl0 (BO3MOXKHO HCHOJIb30BAHUE
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BUJICOMATEPHAIIOB), HM3yUYECHUE MOJIEIeH KPUCTAJUIMYECKUX pEmETOK anMasza, rpadura, QysuiepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTA3a, MOTyYCHHE, COOMpaHne, pacliO3HABAHNE M U3YYCHHUE CBOWCTB YIIJIEKHCIIOTO Ta3a, IPOBEICHHE
KAueCTBEHHBIX peakuuii Ha KapOOHAT M CHJIMKAT-MOHBI W U3YyYEHHE NPU3HAKOB HMX NPOTEKaHUS,
O3HAKOMJICHHE C MPOAYKIMEH CHUIUKATHOW MPOMBIILUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad 10
TeMe «BakHel1ne HeMeTallIbl U UX COCTUHEHHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OOmiasi XapakTepuCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX IOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux sineMmeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. Meramindeckasl CBsI3b U METAJUIMYECKass KPUCTAIMYECKas pEelETKA. DIEKTPOXUMUYECKUN P
HanpsDKeHUH MeTayuioB. Du3nveckue W XMMHUYECKHE CBOMcTBa MeTaiioB. OOmme crocoObl MOTydeHHS
MeTaisioB. [loHsiTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb,
9yT'yH, TIOPATIOMUHUN, OPOH32) U UX IPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[lenounble MeTaybl: mnonoxkeHue B llepuogmyeckoil cucreme xumuyeckux ssementos /I, H.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJeHue B mpupoze. dDusnueckue u XUMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpust U Kanus). OKCUIIbI U TUIPOKCHUIIBI HATpUsl U Kanus. [IpuMeHeHne meIoYyHbIX METallIoB U
HX COCIUHEHMI.

[IlenouyHO3eMeNbHBIE METAJUIBl MAarHUd M Kanblui: mosoxeHue B Ilepuogmyeckoil cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJECHHE B npupoae. dusznyeckue u
XMMHUYECKHE CBOWCTBA MAarHusl U Kanblivs. BakHeWine coequHEHUs Kalblus (OKCUMA, TUIAPOKCUI, COJIH).
JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoje. Ou3ndeckne 1 XUMUYCCKUE CBOMCTBA aTFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuyeckux anemeHtoB /. M. Menpeneesa,
CTPOEHHUE aToMa, HaxoxJaeHue B mnpuponae. dusnmueckue M XUMUYECKHE CBOMCTBa kene3a. OKCUIpI,
runpokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mosryueHue.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METalIOB M CIUIaBOB, MX (PU3MUECKUMHU CBOICTBaMM, H3Yy4YEHHE
pEe3yNbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJlbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIeTOBaHNE CBOMCTB MKECTKOM BOJIBI, TTPOIIECCa TOPEHHUS Kene3a B KUCIopo/ie (BO3MOXKHO HCIIONIb30BaHHE
BHJICOMATEpPHAIOB), TPU3HAKOB TMPOTEKAHMUS KAYECTBEHHBIX pEaKIMid Ha WOHBI: MarHus, KaJbIus,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), megm (ll), HaOmromeHue M omucaHUE TPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpUs, KaJlus U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
ucclenoBaHre aMQpOTEepPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHS U THAPOKCHIA IMHKA, pEUICHHE
AKCTIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHelIre MeTalljibl U UX COCTUHECHUS.

XuMus M OKpy:Kamowmas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM KM3HU YeoBeKa. be3onmacHoe MCnoib30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpebl (MpeenbHas TOmycTUMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lloB MaTepUaIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTEPHAIIBI).

Meostcnpeomemmnuwie ceasu

Peanuzaiust MeXNpeaMETHBIX CBSI3€M MpH M3YYEHHM XMMHU B 9 Kiacce OCYIIECTBISIETCS yepe3
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHATHH, SBISTFONTUXCS CHCTEMHBIMH
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIH (akKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJACITHUPOBAHUE, H3MEpPEHHE, MOJEINb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAITHI.



®dusuka: Marepus, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, HYKJIHUJI, U30TOMBI, PAJUOAKTUBHOCTD,
MOJIEKYITa, SJICKTPUICCKHUH 3apsi1, IPOBOIHUKH, ITOTYIPOBOJIHUKH, IUJICKTPHKH, (DOTOIIEMEHT, BEIIECTRO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTUYECKAs PEIIETKa,
CIUTaBbI, (PM3UYECKHE BEJIMYMHBI, CAWHHIBI M3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IIBI,
Comnnie.

buonorus:  ¢dorocuHTe3, JbIXaHWEe, OWocdepa, IKOCHCTEMa, MHUHEpaJIbHBIC  yI0OpeHHUS,
MI/IKpOBJIeMeHTbI, MaKPOBJIeMeHTBI, IINTATCJIbHBIC BEUICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBbI, TOPHBIC TOPOIBI, TIOJE3HbIC HCKOITaeMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yIbTAThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIEr0 O0Opa3oBaHMs JOCTHTAIOTCS B
Xo7e OOy4YeHHs XHWMHUU B CIUHCTBE y4eOHOW M BOCIUTATEIBHOW [ESATEIBHOCTH B COOTBETCTBHH C
TPaAUIIMOHHBIMU POCCUHUCKUMU COIIMOKYIBTYPHBIMU U yXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, IPUHATHIMU
B 00lIeCTBE MPaBUJIAMU U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHSI, CAMOPa3BUTHS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE pE3yabTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUCHTALUN U PACHIMPEHUE OIBITA JIEATEIHHOCTH Ha €€ OCHOBE, B TOM UYHCIIC B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHUS:

[IEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIIE/IHUIO,
MOHVMAHMS 3HAYCHUS XWMHUYECKOW HAyKW B JKU3HH COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BIIAICTh
JOCTOBEPHOH MH(pOpMAIMEl O MePEeIOBbIX JOCTHKECHHUSIX U OTKPBITHUSIX MHPOBON M OTCUYECCTBCHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIUTAHUS:

MIPEJICTABJICHHUSI O COIMAJBHBIX HOPMAxX M TPaBHJIaX MEKIWYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, YUeOHOUCCIIEI0BATEIbCKOW, TBOPUECKOHN H
JIPYTUX BUJAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JIEATSIBHOCTH TPHU BHITIOTHCHUH
y4eOHBIX, TTO3HABATEIbHBIX 3a/la4, BBHIMOJHCHUM XUMHUYECKUX OKCICPUMEHTOB, CO3JaHUU YYCOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHWIO ¥ B3aUMOIIOMOIIM B TIPOIECCE ITOW yU4eOHOU JESTeILHOCTH,
TOTOBHOCTH OIICHUBaTh CBOE TOBEJACHHE W TOCTYIKH CBOMX TOBAPHILIECH C IMO3WUIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCJICICTBUH TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKHE TPEJCTABICHUSI O BEIIECTBE M XHWMHYECKOW pEAKIMH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBISIOUINE OCHOBY JJIs MOHUMAHHs CYIIHOCTH HAay4YHOMN
KapTUHBI MHpA, TMPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOIBI, B3aMMOCBS3SIX
YeNoBeKa ¢ MPUPOTHON CPeloil, O pOJI XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTHUBBI, HANPABJICHHBIC Ha IMMOJYYCHHE HOBBIX 3HAHUM [0 XUMHHU, HEOOXOIUMBIC
s OoOBsSCHEHUS HAOMIOAaeMbIX TMPOIECCOB M  SBIEHHUM, TMO3HABaTeNbHON, WH(GOPMAIMOHHONW W
YUTATEIBCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOW pabOThI ¢ YYEOHBIMH TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYy4YEeHHI0O U TIO3HAHUIO, JII0OOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caMo00pa30BaHUIO, TPOEKTHOH U HCCIEAOBATEIbCKON JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJIICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBHA M HENPUITHE BPEAHBIX MPUBBIUEK (YIMOTpeOICHUS
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIUMOCTH COOJIIO/IEHUS MPaBUI OE30MAaCHOCTH MPU OOpaIEHUU C
XUMHYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpy/10BOr0o BOCIIMTAHUS:

HMHTEpEC K MPAKTHYECKOMY H3YyUeHHUIO MPOQEeCcCHii U TpyAa pa3IuYHOrO poJia, YBaXKEHHUE K TPYAY U
pe3ylibTaTaM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHCHHS INPEAMETHBIX 3HAHHHA 10
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYATHHOW TPACKTOPHH TPOAODKEHUS O0O0pa3oBaHUs C y4ETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB W MOTPEOHOCTEH, YCIICITHOM
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npoeCCUOHATLHON AEATENbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH AJalTUPOBATHCS B
npodecCHOHATIBHOM Cpelie;

6) 3K0JI0rHYecKOro BOCIIMTAHMS

9KOJIOTUYECKHU I1e51ecO00pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMSA, TOHUMAaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DPM3HYECKOMY U NICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTHU COOIIOIEHUS
npaBujI 0€30MaCHOTO MOBEACHHS MTPHU PadoTe C BELIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3J0OPOBHIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HAHUS, IOJIydaeMble TpU HU3YYCHHHM XHUMHHU, IS DPELICHUs 3ajad,
CBSI3aHHBIX C OKpY)KaroLled NpUPOAHON CpenoM, Ui MOBBILIEHUS YPOBHS 3KOJOIMUECKOW KYJIbTYPBI,
OCO3HAHMA TTI00AILHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIEM U IyTel MX PEeIICHUs MOCPEACTBOM METOIOB
XMUMHH, OSKOJIOTUYECKOIO  MBIIUICHUS, YMEHMs  PYKOBOJACTBOBAaTbCSI WM B  I103HaBaTEJIbHOMH,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIICIAIOT 3HAUUMBbIE IS (POPMHUPOBAHUS MUPOBO33PEHHUS
oOlIeHayYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHILMII, TMIIOTE3a, (PAKT, cUCTeMa, IPOLEecC, HKCIEPUMEHT U
ApyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax U MO3BOJSIOT Ha OCHOBE
3HaHUM W3 ATUX MpeIMEeTOB (OPMHUPOBATH IMPEACTaBICHUE O LEIOCTHOM HayyHOH KapTUHE MHUpaA, U
YHHUBEpCaJbHbIE Y4eOHBbIE NeHCTBUS (IMO3HABATEIbHBbIE, KOMMYHHKATHBHBIC, DPETYJISATHBHBIC), KOTOPHIE
obecreynBaOT (OPMHUPOBAHHUE TOTOBHOCTU K CaMOCTOSTEIbHOMY IUIAHUPOBAHHIO M OCYLIECTBICHHIO
y4eOHOH eI TeTbHOCTH.

ITo3HaBaTe/1bHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

YMEHUS UCHOJIb30BaTh NPUEMBI JIOTHUECKOTO MBILIUICHHS IPU OCBOCHUHU 3HAHUM: PacKpbIBaTh CMbICI
XUMUAYECKUX TOHATHN (BBIIENATh UX XapaKTepHbIE MPHU3HAKH, yCTAaHABIMBATH B3aMMOCBS3b C APYTHMH
MOHATHUSIMH ), UCIIOJIb30BaTh MOHATUSA 111 O0OBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUMN, BBIOMPATh OCHOBAHMS
U KpUTEpUH Ui KIACCU(PHUKAIMM XUMHYECKHX BEIIECTB W XUMHUYECKHMX pEaKUui, yCTaHaBIMUBAThH
IPUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXAY OOBEKTaMM M3Y4YEHUs, CTPOUTh JIOIMUYECKHE PpaCCYKICHMS
(MHIYKTUBHBIC, IEAYKTUBHBIC, I10 aHAJIIOTHH), JIeTIaTh BHIBOJIBI M 3aKJIIOUCHHS,

YMEHUE TPUMEHATh B IIpoLecce IMO3HaHMUA MOHATUS (TpeiIMEeTHble M  MeTalpeAMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIIOJIb3YeMbIE B XUMUH, IIPEOOPa30BBIBATH MIMPOKO MPUMEHSIEMBIC B
XMUMUU MOJIENIbHBIE TPEICTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XUMHYeckas (opmyna u
YpaBHEHHE XWMHYECKOW pEeaKIuy — TPU PEIICHHH Y4eOHO-TIO3HABATENBHBIX 33134, C Y4YETOM ITHX
MO/IEJIbHBIX MPEICTABICHUH BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 0OBEKTOB
— XHMMHYECKHX BEIIECTB W XHUMHYECKHX pPEaKIHid, BBIBIATH OONIME 3aKOHOMEPHOCTH, TNPHYNHHO-
CII€ZICTBEHHBIE CBSI3U U IPOTHUBOPEUUS B U3y4aEMBIX MPOLIECCAX U SABICHUSIX.

Ba3oBble nccienoBaTebcKue 1eiicTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHHUSA, a TaKXe B
Ka4ecTBE OCHOBBI ISl (JOPMUPOBAHUS TUTIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHUIO, OPraHU3allud U IPOBEJIEHHIO  YYECHHMUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XO/I0M TPOIIECCa, CAMOCTOATEIBHO POTHO3UPOBATh €r0 Pe3ybTarT,
¢dbopmynHMpoBaTh 0600IIEHHS M BBIBOBI 10 Pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISATh
OTYET O MpoAETaHHON padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMpaTh, aHAJTM3UPOBATh W MHTEPIIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHIOB U (OPM
NPEJCTAaBICHUSA, IMOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (HAY4YHO-TIONMYJISIpHAs JIMTEpaTypa XHUMHUYECKOTO
COJZIepKaHuUsI, CIPaBOUHBIC MOCOOMs, pecypchl MHTepHETa), KPUTHYECKH OLEHUBATh MPOTHBOPEUYHMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TIPUMEHSTH pPAa3JMYHbIE METOABl M 3alpoChl TpH TIOWCKEe M OTOOpe HWHpOpMaruu wu
COOTBETCTBYIOLINX JaHHbBIX, HEOOXOIMMBIX /s BBIIOJHEHHUS YYEOHBIX M T[I03HABaTEIbHBIX 3a/ad
ONIPENIeIEHHOTO ~ THMA, TNPHOOpETeHHe OmbITa B  OONACTH  WCIOJNB30BaHUS  WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIaJIeHHE KyJIbTypOl aKTUBHOT'O UCIIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX
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CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMalbHYIO (QopMy mpeAcTaBieHuss uHGOpMAIUU U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMHU CXeMaMu, AuarpaMMaMHu, IpyruMu gopmamu rpaduku U
MX KOMOMHAIASMU,
yYMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B IpOIECCe YYEOHON M HUCCIEeN0BATENbCKON N1EATEIbHOCTH
MHGOPMALIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHCTBA W TpaAHCIOpTa HA COCTOSHHE
OKpY>Karolle MpUpPOTHON Cpebl.
KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TeMbl,
(bopMyIHpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATI0OKESHHOH 3a/1auu;
YMEHHSI TPEJCTaBISTh IOJyYEHHbIE pPE3yJbTaThl MO3HABATEIBLHOM NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JAeNaTh IMPE3CHTALMI0 DPE3YyJIbTaTOB BBIIOJHEHHUS XUMHUYECKOIO SKCIIEPUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);
yMEHHUS Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOH IIO3HABaTEIbHOH W
UCCIIEIOBATENLCKON JIEATENIBHOCTH MpPHU PEUICHUH BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOLIuX
MHTEPECOB U COTIACOBAHMS MO3UIHIA (00CYXKIeHHS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbI», KOOPAUHALIHS
COBMECTHBIX JICHCTBHI, ONpeiesieHue KPUTEPUEB M0 OLICHKE KaueCTBA BBIMIOJHEHHON pabOThI U IpyTHe).
PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIe 1eliCTBHA:
YMEHHE CaMOCTOSTENIbHO  OIpeNessaTh LEeTH JeATENbHOCTH, I[UIAaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESTEIBHOCTH, BBHIOMpaATh HamOolee
s (deKkTHBHBIE CIOCOOBI pelIeHUs] y4eOHBIX M MO3HABATENbHBIX 3a/lad, CAMOCTOSITEIBHO COCTaBISATh WIH
KOPPEKTUPOBATh NPEJIOKEHHBI AJTOPUTM JACUCTBUN IPH BBIIOJHEHUH 3aJaHUM C YYETOM IIOIY4YEHUs
HOBBIX 3HaHHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX M PEAKIUSIX, OLIEHUBATh COOTBETCTBHE MOTYy4YEHHOTO
pe3ysibTaTa 3asBICHHOM L€, YMEHHUE HCIIOJIb30BATh U AaHAJIU3UPOBATH KOHTEKCTHI, INpEAJIaracéMble B
YCIIOBUY 3aJaHHIA.
MHNPEJAMETHBIE PE3YJIbTATHI
B cocrtaBe mpeamMeTHBIX pe3yibTaTOB MO OCBOSHHUIO 00S3aTENBHOTO COJCpPYKAHUS, YCTAHOBIEHHOTO
naHHOU (emepanbHO pabdoyeil mpPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMIKCS HaydHBbIC 3HAHUS,
YMEHHUS U COcOObI AeMCTBHM, crienuduyeckue A NpeAMETHON o0nacTu «XUMUS», BUIBI A€ITEIbHOCTU
[0 TOJYyYEHUI0 HOBOTO 3HAHUS, €ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IUYHbIX
y4eOHBIX M HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kij1acce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHSTHUN: aToM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasl JI0Jil XMMHYECKOTO 3JIEMEHTa B COCJUHEHHMM, MOJSIPHBIH OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peakius,
KJIacCU(pUKaALUA peakUuil: peaklMd COEIWHEHUS, PEeaKUHUU pa3jIoXKEeHHs, peakluu 3aMelIeHMUs,
peakiuu oOMeHa, 9K30- U HHJIOTEPMHUUYECKHE peaKkIiH, TEIUIOBON (P EKT peakluu, spo aToMma,
ANIEKTPOHHBIN CJION aroma, aTOMHas opOuTanb, paguyCc aroMa, XMMUYecKas CBs3b, NOJSpHas U
HETOJIsIpHAsi KOBAJIEHTHAsl CBsI3b, UOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas 10
BellecTBa (MPOIICHTHAs! KOHIIEHTpPAIlUs) B PaCTBOPE;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHSTH 3TU MOHATUS MPU
ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

® CIIOJI30BAaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHUS (OpPMYN BEIIECTB M YypaBHEHHIl
XUMHYECKUX PEAKIINI;

® OMpeneNniaTh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHMSAX, CTENEHb OKHCICHHS
9JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAIICIKHOCTh BEUIECTB K OIpPENeNEHHOMY KiIaccy
coeuHEHMH 1o ¢opMynam, BUJ XUMUUECKON CBSI3U (KOBAJICHTHAs M MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX;
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packpbiBath cMbica Ilepuoguueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJOKEHUS B
Ileproguyeckoi CUCTEME, 3aKOHOB COXPAHEHMsI MACCHI BEIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;

ONUCBHIBaTh M XapaKTepu30BaTh TaOinyHytro (opmy Ilepuonnyeckoil cuCTEMbl XMMHMYECKHX
3JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJaBHas noarpynna (A-rpynna)» u «nobouynas noarpynna (b-
TpyIa)», Majible U OOJIbIINE ePUO/IbI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B TaliuIe
«Ilepuonuyeckas cucremMa xumuueckux odsiemeHtoB JI. WM. MennpeneeBay ¢ 4HMCIOBBIMHU
XapaKTEepUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsin siapa, ooiiee
YHCIIO0 3JIEKTPOHOB U PACHpeeIeHNE UX T10 3JIEKTPOHHBIM CJI05IM);

KJ1acCu(UIUPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PEaKIUH
(110 YMCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIECTB, MO TEINIOBOMY 3P (DEKTY);
XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMUMMUYECKHE CBOICTBA BEUIECTB DPA3JIMYHBIX KJIACCOB,
MOATBEP:K/asi ONMMCAHNE IIPUMEPaAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XHMUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KQYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAIECHUIN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOr0 3JIeMEHTa MO0 (OopMyle COECIUHEHHs, MACCOBYIO JOJIO BELIeCTBa B PacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIMTEIbHON NEATEIbHOCTU — aHAIU3 U CHUHTE3, CPAaBHEHUE,
0000111eH1e, CUCTEMAaTU3aIUI0, KIACCU(PUKALINIO, BBIIBICHNUE PUYMHHO-CIEICTBEHHBIX CBSA3EH —
JUIS U3y4eHUS CBOMCTB BELIECTB M XUMHYECKHX pEaKluil, €CTECTBEHHO-HAay4YHbIE METO/bI
NI03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIETTMPOBAHNE, SKCIIEPUMEHT (PealbHbIM U MBICIICHHBIN);
CJIeI0BaTh INpaBUiIaM I0JIb30BaHUS XUMHUYECKOW MOCYAOW U J1abOpaTOpHBIM OOOPYJOBAHHUEM, a
TaK)Ke MpaBUJIaM OOpalleHMs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO IOJIYYEHUIO M COOMpPAaHUIO0 Ta3000pa3HbIX BEIIECTB
(BomOpoa M KHCIOpOJa), IMPUTOTOBJIECHUIO PAacCTBOPOB C OINpEAEHEHHOM MaccoBOM Jiosiei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IMPOBOJUTh XHMHUYECKUE OKCIIEPUMEHTBI IIO
pacrmo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB  (JTaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHeE).

K xoHny oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: XMMHYECKHH JJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTuOH, AaHWOH, IPOCTOE  BEIIECTBO,  CJIIOXKHOE  BEIIECTBO,  BAJIECHTHOCTD,
JJIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCIEHUsA, XHMHUYECKas peakluus, XUMHUYECKas CBs3b,
TEII0BOM A (PEeKT peakuu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, IJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
NIEKTPOJIUTUYECKAs JUCCOLMAIMs, pEeaklUd MOHHOro oOMeHa, KaTalu3aTop, XHMHUYECKOoe
paBHOBecHEe, 0OpaTUMbIE U HEOOPATHMBbIE PeaKIUi, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBHUTEb, OKHUCIEHHWE W BOCCTAaHOBJEHHE, AJIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBSA3b (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKas ), KpUCTAUINYECKask PeIETKa, KOPpO3us
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKON peaKLny, IPEAEIbHO AonycTuMas KoHueHTpauus [IJIK
BEILIECTBA;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IOHATUN U NPUMEHATH 3THU IOHATHS IIPU
ONMCAHUU BEUIECTB U UX IIPEBPAIICHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJIsi cocTaBiieHHS (OpMyNl BELIECTB M YpaBHEHH
XUMUYECKUX PEAKLUH;

ONpPENENATh BAJICHTHOCTb U CTEIEHb OKHUCICHHMS XUMUYECKHUX DJIEMEHTOB B COCIMHEHMSX
pPa3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COEIUHEHHU I10
dbopmynaM, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAs, HOHHAs, METAJUINYECKasi) B HEOPraHUMYECKHX
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COCMHEHUSX, 3aps/l MOHA 10 XHMMHYECKOH (opmyrne, xapakrep cpeasl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUNIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA,

e packpeiBaTh cMbica Ilepuoguyeckoro 3akona JI. M. MeHneneeBa W IEMOHCTPUPOBATH €O
MOHMMAaHME: ONMCHIBaTh M XapaKTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoil CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHS «rJlaBHas noArpynna (A-rpynma)» v «moOouyHas
noarpynna (b-rpynma)», Manble u OoyiblIME TMEPHOABI, COOTHOCUTH OOO3HAYCHHS, KOTOPHIE
UMEIOTCS B IEPUOJMUYECKOW TalnMie, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] AApa, o0IIee YUCIO NIEKTPOHOB U pacIpeaeICHUE UX T10
JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB 3JIEMEHTOB M UX
COEIMHEHMH B Ipeziesax MajiblX IEPUOJIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

e Kjaccu(UUUPOBaTh XUMHUYECKUE IJIEMEHTHI, HEOPraHMYECKUE BEIIEeCTBA, XMMUYECKHE pEeaKIUH
(1o YKCITy ¥ COCTaBY y4acTBYIOLIMX B PEAKLIMU BELIECTB, IO TEIUIOBOMY 3(P(eKTy, 10 U3MEHEHUIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

® XapakTepu3oBaThb (ONMCHIBaTh) OOIIME U cHeUU(PUUYECKHEe XUMHYECKHUE CBOMCTBAa MPOCTBIX U
CJIOXKHBIX BEILECTB, MOATBEPXKAAs OIMMCAHME IIPUMEpPAaMHU MOJEKYJSPHBIX U MOHHBIX YPaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEaKLU;

® COCTaBJIATH YPAaBHEHHUS 3JICKTPOIMTHYECKON IUCCOLMALMU KHUCIIOT, IIEJIOUYEH U COJICH, ITOJIHBIE U
COKpalIEHHbIE YpaBHEHMsI peakUuil MOHHOr0 OOMEHa, YpaBHEHHS DPEaKIMM, MOATBEP:KIAOLINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHbIX KJIACCOB,;

® pacKpbIBaTh CYLIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMNA MOCPEACTBOM COCTaBICHUS
JIEKTPOHHOIO 0ajaHca 3TUX PEAKIIMMI;

® IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

® BBIYKCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOIO 3JIEMEHTa MO (OpMylle COECIUHEHHUs, MACCOBYIO JOJIO BELIECTBA B PacCTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

e coOmronaTh MpaBHia IMOJIB30BAHMS XMMHUYECKOW MOCYIOH M J1abOpaTOpHBIM 00OpYyIOBaHHEM, a
TaK)Ke IpaBuiia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH 10 BBIIOIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BEILECTB
(aMMHMaKa 1 yriaeKucioro rasa);

® IIPOBOJUTH PpEAKLUMH, MOATBEP)KIAIOIIME KAYECTBEHHBI COCTAaB  pa3jMYHBIX  BELIECTB:
pacro3HaBaTh ONBITHBIM INYTEM XJIOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, ¢ocdaT-, CHUIUKaT-,
cyib(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PaCTBOpaxX HEOPraHUUYECKUX BEILECTB;

® [IPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEILHOW AEATEIbHOCTH — aHAJIW3 U CHHTE3, CPAaBHEHHUE,
000011eHNe, CHUCTEMAaTU3allI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€d — I HU3Y4YEHMs
CBOMCTB BEUIECTB U XHMHYECKUX PEAKLUI, E€CTECTBEHHO-HAy4YHbIE METOAbl TO3HAHMS —
Ha0Jt0/1eHne, U3MEPEHNE, MOJICIIMPOBAHHE, SKCIIEPUMEHT (pealbHbId U MBICTICHHBIN).

CUCTEMA OLIEHKUN NOCTUXEHUA INTAHUPYEMBIX PE3VJIBTATOB

https://fipi.ru/
https://edsoo.ru/

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EQOAQIECCS

https://chem8-vpr.sdamagia.ru/

https://chem-oge.sdamgia.ru/
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https://fipi.ru/
https://edsoo.ru/
https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://chem8-vpr.sdamgia.ru/
https://chem-oge.sdamgia.ru/

15



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

Ne

HaumeHoBaHue pa3aesioB U TeM

KoanuecTBO 4acos

KoHnTpoJibHbIE

IpakTuyeckue

JIeKTPOHHBbIE

(undposbie)

n/n NMpOrpamMMmbl Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE PECYPChI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
1.1 zilizgriml;HnﬂB?/I)Kfllia;;m;t?:f;g; 5 2 Eubmiorexa HOK
' p https://m.edso0.ru/7f41837c
NEATEIILHOCTH YEJI0BEKA
bubnnoreka HOK
1.2 BemiecTBa 1 XuMuyecKkue peakiuu 15 1 hitps://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsarue o0 6 bubnuoreka [HOK
' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bogopona. Ilonstue o Kuciorax u 8 1 bubnuoreka LHOK
' COJIAX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. Ilonsarue 00 5 1 1 bubnuoreka [HOK
' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OcHoBHBIE KIacesl 44 1 1 bubnuoteka [HOK
' HEOPTraHUYECKUX COCTMHECHUI https://m.edsoo0.ru/7f41837¢c
Hroro no pasneny 30

Paznen 3. Ilepunonnueckuii 3akon u Ilepuoguyeckass cucrema xummuuyeckux 3j1eMeHTOoB [I. . MenneneeBa. CTpoenue aToMoB. XUMHYECKas
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

3.1

3.2

[Tepuoanueckuit 3aKOH 51
[Tepnonnueckas cucrema
xumuueckux snemeHtoB J[. U.
MenneneeBa. CtpoeHne aToma

XumMuueckas CBS3b.
OKHUCIIUTETBLHO-

16

buoOmmoreka
https://m.edsoo.ru/7f41837¢c

buobmmoreka
https://m.edsoo.ru/7f41837¢c

IIOK

LIOK



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

BOCCTaHOBHUTENbHbBIE PEAKIINU
Hroro no pasnen 15 bubmorexa
PasnENy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB IIO 68 5 5
[TPOIT'PAMME
9 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Y HaumeHoBanue pa3aesioB " TeM (undposbie)
Ne ni/mm IporpaMMbL Beero KoﬁnTpoanHe HpﬁaKanecmle 06pa3oBaTETbHbIC
padoThI padoThI pecype
Pa3nes 1. BemecTBo U XuMH4yecKkue peakuun
11 [loBTOpenne u  yriyOiieHue  3HAHUU 5 1 bubnuoreka I[TOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX 4 bubnuoreka I[IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNeKTpoNIUTHYECKast JIACcCOLManusl. 3 1 1 bubnnoreka LHOK
' XUMHYECKUE PEaKIIUH B paCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerasibl 1 UX cOeIMHEHUS
21 OOmast ~ XapakTepUCTHKAa  XHUMHYECKUX 4 1 bubnuoreka [TOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | o e mane | e
' PYHIEL— L€p https://m.eds00.ru/7f412636
COETMHEHUS
OOmass ~ XapakTepuCTHKa  XUMHYECKHX
bubnuoreka HOK
2.3 aneMeHToB VA-rpynmsl. A3zot, pochop u ux = 7 1 https://m.eds00.ru/7f41a636
COETMHEHUS
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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

OOmiass ~ XapakTepuCTHKAa  XUMHYECKHX

bubnuoreka LHOK

24 OTICMEHTOB IVA-rpymmer. - Yraepon w8 ! https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Wtoro mo pazneny 25
Pasznea 3. Merajliibl M UX CO€THHEHHUS
. bubnmnoreka LIOK
31 Obmwe cBoficTsa METaIIOB 4 https://m.edso0.ru/7f41a636
. bubnmnoreka LIOK
3.2 Baxkneie MeTaibsl 1 UX COSTUHEHUS 16 1 https://m.eds00.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpykaiomas cpeaa
4.1 BemecTBa u maTepuaibl B )KU3HU YEIOBEKA 3 Enbmiotexa HOK
' https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
Pe3epBHOE Bpemst 3 bubimotexa LOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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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

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
u/n Tema ypoka

KoaudecTBO 9acoB

Bee Kontpoa  Ilpakruuyec /[lara
o bHbIE KHe U3y4eHus
paboThI padoThI IU1aH

Jlara
U3ydeHust
(dhakr

JJIeKTPOHHbIE undposbie
o0pa3oBaTe/ibHbIE PECYPChI

HepBOHaqaanHe XUMHN4YECKHUE NTOHATHUHA

XuMust — BakHast 00JIaCTh €CTECTBO3HAHUS U HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH YCJIOBCKA — 5 gacoB

[Ipenmer xumuu. Ponb XUMHUM B KU3HU 1 1.09 bubanoreka LHOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
[TonsTHE O METOJIAX TIO3HAHUS B XUMUHU 1 3.09 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas pabora Ne 1 «IIpaBuna
paboTel B J1abopatopud U TPUEMBI 1 8.09 bubnuoreka LHOK
oOparieHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyJI0BaHUEM»
Uucteie BemectBa U cMmecd. CrocoObl 1 10.09 bubnmoreka HOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
Toerrssn o o3 oo | Buomorsa 0K
https://m.edsoo0.ru/ff0d28c8
COJIN)»
BemectBa 1 xumudeckue peakiuu — 15 yacos
bubnnoreka K
AATOMEI H MOTIeKyJTb! 1 17.09 s i a0 02365
XUMHYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIBI) 1 2209 bubnmoreka [IOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U CIOXKHBIE BEIIECTBA 1 24.09 ﬁgg;?ﬁ;eezzoo.ru 160 dZaGEOK
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 29.09 Eggi?/ﬁéelcdasoo.ru 10d?2 d;leK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH TMOCTOSIHCTBAa COCTaBa BEIIECTB.

bubnnoreka LHOK
10 Xumuueckass — ¢opmyna.  BamentHocts 1 1.10 https://m.edso0.ru/ff0d2eae
aTOMOB XMMHYECKHX JJIEMEHTOB
11 OrtHocuTenbHas aToMHas Macca. 1 6.10 bubnuoreka HOK
OTHoOcHUTEIIbHAS MOJICKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBast 1o XUMUYECKOrO dJIEMEHTA B 1 810 bubanoreka HOK
COEIMHCHUHU ' https://m.edsoo.ru/ff0d350c
13 KommyectBo Bemecrsa. Monbs. MomnspHas 1 13.10 bubnmoreka HOK
Mmacca ' https://m.edsoo.ru/ff0d5230
14 dOu3ndeckue ¢ XUMHYECKHE SIBJICHUS. 1 15.10 bubnuoreka HOK
XuMHYecKasi peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipy3Hakn ©  yCIIOBHS  NIPOTEKAHMS 1 20.10 bubnuoreka HOK
XUMHAYECKHX PEaKIHii ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl  BEUIECTB. 1 2210 bubnuoreka LHOK
XUMHYECKUE YPaBHCHUS ' https://m.edsoo0.ru/ff0d3b88
17 BB;LILIII;CTJEZHHEO yp;(;;zl;;;;Ba;(HMth::iglz 1 5.11 bubmuorexa HOK
N ' https://m.edsoo.ru/ff0d5708
peakiuit
18 (commmomn pasronemmn savomonns, 1 10,11 BuGmoraxa 10K
’ ’ ’ ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 xﬁHKJineﬂlflIc()TMOHocog606meHng eHHHH 1 12.11 Eubmorexa HOK
' N ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIMs 3HAHUH
20 KonrponsHas pabGora Nel 1o Teme 1 17.11 bubnuoreka HOK
«BerecTBa 1 XUMHUECKUE PEAKIIHI ' https://m.edsoo.ru/ff0d4290
Ba:kneiiniue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB
Boznyx. Kucnopon. [Tonsitue 06 okcunax — 6 4acoB
20 Krerepon o e moeroe 1 10.11 B moresa LOK
' https://m.edsoo.ru/ff0d448e
BenectBo. O30H
29 dOu3nyeckue W XHMHYECKHE CBOMCTBA 1 2411 bubnmoreka HOK

KHCJI0opoaa (pCaKI_[I/II/I OKHCJICHUA,
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ropenue). [lonsTue 06 okcumgax

CrocoOpl  moNlyueHUst  KucCIopojga B

Bubnuoreka LHOK

23 naboparopun u MIPOMBIIIJICHHOCTH. 26.11 hitps://m.edsoo.ru/ff0d497a
[TpuMeHeHHe KHCIopoia
2 o o repmoxaceRoN ypasmon 112 Bubmorera LOK
p yp ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
T .
25 3;)FI;)J;{I;EZHHE(:Heq;f)b?:nyx};rOHBcnozo621/[ eTaelj")o 3.12 bubimotexa HOK
’ ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IT 0
26 (ﬁiﬁ;}i‘;ﬁ;ﬁﬂ u pa(:?)%?pag;e 31(1/11::?10;06;1:;6 8.12 bubmorexa HOK
N ’ ' https://m.edsoo.ru/ff0d4ae2
WU3YYCHHE €r0 CBOMCTBY
Bonopon. Ilonstre o kucmoTax u coysix — 8 4acoB
27 Bomopon — asmemeHT u  mpocToe 1012 bubnuoteka HOK
BerlecTBO. Haxoxxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 du3ndeckue W XUMHYCCKHE CBOICTBA 1512 bubnuoreka HOK
Bosopoza. [IpuMeHeHue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubnuoreka HOK
29 [ToHsiTHE O KUCIIOTAX U COMSX 17.12 https://m.eds0o.ru/ff0d50d2
30 Crocobbpl  TONYy4eHHST ~ BOAOpOAAa B 2212 bubnuoteka HOK
n1aboparopuu ' https://m.edsoo.ru/ff0d4dd0
B dlonyenme w covmpanme sosopons 212 Bumiorers L(OK
. ’ ' https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE €ro CBOMCTBY
. N bubnuoTeka HOK
32 MomnsipHselii 005EM Ta30B. 3aK0OH ABOTAIPO 12.01 hitps://m.edsoo.ru/ff0d542e
33 oo Tz o oo meermony 14.01 bubmorexa LOK
- . y ' https:/m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Breruncnenus 00BEMOB  Ta3oB 1O Eubmorexa 110K
34 YpaBHEHUIO PEaKIMd Ha OCHOBE 3aKOHA 19.01

00BEMHBIX OTHOILLIEHUI Ta30B
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

Boga. PactBopsl. [ToHsiTne 06 ocCHOBaHUSAX — 5 4acoB

35 dusndeckue MW XUMHYECKHE CBOICTBA 1 21.01 bubnuoreka HOK
BO/JIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHHIA. Ilonstue 00 1 26.01 bubnuoreka HOK
MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
B KaK TBOpUTEb. HacklleHHble U
37 H:If;CBI?HeIE)SEIC OppaiJ;BopLiC Hli/?accoeBa;I 1 28.01 bubsmoreka HOK
https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 mo Teme
38 «IIpuroroBienue pacTBOpPOB c 1 202 bubnuoTeka HOK
ornpeaeaEHHON MaccoBOit noei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KoutponbHas pabora Ne2 mo Teme 1 4.02 bubnuoreka HOK
«Kwucnopon. Bomopoa. Bomay ' https://m.edso0.ru/ff0d6342
OcCHOBHBIE KJIaCChl HEOPTAaHUUECKUX coequHeHui — 11 yacoB
40 OKCHIBL: COCTaB, KJaccuukanus, 1 902 bubnuoreka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
IT HUE MW XHUMHYECKHU BOMCTB
41 K;éjiy;ibl)? OCHOBHBIX e(I:/I :lM(I)COTOep(I:{bI)a; 1 11.02 bubnmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocraB, KiaccuduKarus, 1 16.02 bubnuoteka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 Ilonyyenne © XUMHUYECKHE CBOWCTBA 1 18.02 bubnuoreka HOK
OCHOBaHHH ' https://m.edsoo.ru/ff0d67ca
44 KwucnoTsr: COCTaB, Kiaccuukanus, 1 25 02 bubnuoreka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 Ilonmyyenne © XUMHUYECKHE CBOWCTBA 1 203 bubnuoreka HOK
KUCIIOT ' https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATYpa, CIOCOOBI 1 403 bubnuoreka HOK
MOJTYYCHHSI, XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
[IpakTnueckast pabora Ne 6. Pemenue
47 JKCIEPUMEHTANIbHBIX ~ 33/ad 10  TeMe 1 11.03 bubmorexa HOK

«OCHOBHEBIE KJIaCChI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9b7c
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COCTUHEHUN»

48

49

50

['eneTnyeckass CBsA3b MEXIYy Kiaccamu
HEOPraHUYECKUX COCIMHEHUN

O06001IeHEe ¥ cucTeMaTh3auus 3HaHU

KonrponsHas pabGora Ne3 1o Teme
"OCHOBHBIE  KJIACCBI ~ HEOPTraHMYECKUX
coequHeHnn"

16.03

18.03

23.03

bubnuoreka LHOK
https://m.edsoo.ru/00ad9a50
bubnuoreka LHOK

https://m.edso0.ru/00ad9ch?2

Bubnuoreka LHOK
https://m.edsoo.ru/00ad9ela

Iepuonnuecknii 3axkoH u Ilepmoguyeckasi cucrema xumudeckux 3jiemeHToB JI. U. MennesneeBa. CtpoeHne aTtoMoB. XHMHYeCKasi CBAA3b.
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PeaKIuU
[lepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux nemMeHToB . M. MenaeneeBa. Ctpoenue atoma — 7 4acoB

51 Sgﬁf;leecxnx HOl;JI;IeTl\f[(:HTOB KHE}CIZP;(}I):I;(: HI/H(/)I 1 25.03 Eubmorexa LOK
) ' https://m.edso0.ru/00ad9ffa
IPYyMIax CXOIHBIX dJICMCHTOB
[Tepuonnueckuii 3axkoH u Ilepuonnueckas Bubmiorexa 110K
52 cucreMa XHMHUYeckux sjeMmeHToB JI. U. 1 6.04 .
https://m.edsoo.ru/00ada52c
Menneneena
bubanoreka HOK
53 [Tepuropl, TPYIIIBI, MOATPYIIIBI 1 8.04 https://m.eds0o.ru/00ada52¢
54 Crtpoenue atomoB. CocTaB aTOMHBIX SITIED. 1 13.04 bubnuoteka HOK
H3oToms! ' https://m.edsoo.ru/00ada342
CtpoeHune 3MeKTPOHHBIX O69J‘IO‘I€K aTOMOB Erbimorexa ITOK
55 anemeHToB [lepumonuueckoii cucremsr /. 1 15.04 ]
https://m.edsoo.ru/00adaébc
H. MenneneeBa
XapakTepucTuka XUMHUYECKOTO 3neMeHT'51 EubimoTeka ITOK
56 no ero monoxkeHuto B Ilepmommueckoit 1 20.04 )
https://m.edsoo.ru/00ada824
cucteme /I. 1. MeHnaeneeBa
3nauenue Ilepuogmdeckoro 3akoHa s
57 pa3BuTuss Hayku U npaktuku. JI. WM. 1 2204 bubnuoreka HOK
MenneneeB — y4€HBIA, memaror u ' https://m.edsoo.ru/00ada96e
IpaX<TaHuH
58 PesepBHbiii  ypok.  O6o0meHue 1 27.04 bubnuoreka HOK

CuCTeéMaTnu3aluuAa 3HaHUM ((CTpOCHI/Ie
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aToMa»

Xumudeckas cBI3b. OKHUCINTEIFHO-BOCCTAHOBUTEIILHBIE pEeaKuu — 8 yacoB

59 DNeKTpOOTPULIATEIbHOCTh aTOMOB 1 29 04 bubnmnoreka HOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
60 Honnas xuMuyeckas CBA3b 1 4.05 Eggg;ﬁ;ee%zoo.ru /003 dac314110K
61-62 KoBasienTtHast  monsipHass ~ XMMHUecKas 1 6.05, Bubnuoreka LHOK
cBs13b/BIIP 13.06 https://m.edsoo.ru/00adaab8
63 KoBanentHas HemoJsisipHass XHUMHYECKast 1 18.05 bubnuoteka HOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnnoreka OK
64 Crenens owucnenus 1 20.05 https://m.edsoo.ru/OOadan%
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 2505 bubnuoreka HOK
peakiuu https://m.edsoo.ru/00adb076
66 OKuCIIHTEIIH U BOCCTAaHOBUTEIIN 1 27.05 ﬁ:’:ggllﬁéezasoo.ru /003 dbO?LéOK
PesepBHBIIT  ypoK. O?O6Hl€HI/I€ " Eubimiorexa 1TOK
67 CHCTEMATH3allMsl  3HAHMM 10  TEMeE 1 ]
«CTtpoeHue aroma. XUMUYECKasI CBS3b https://m.eds00.1u/00ad9ch2
68 PesepBHbiii  ypok.  O6oOmeHue 1 bubnuoreka HOK
CHCTEMATH3alAs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 1o 68
ITPOI'PAMME
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9 KJIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Konrposnr IIpakru [Jara DJIeKTPOHHbIE uudposbie
n/n Bceero HbIC JecKHue U3YYeHHs Mara o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI IJ1aH w3ydenus
dakr
BemecTBo M xuMnueckue peakunu — 17 yacon
L cnorena mmccuns srevenros 1 11 1 209 e LOK
o ' https://m.edsoo.ru/00adb59e
Menneneena
2 e oneenros mepas ox 1 500 Bubmiorers LOK
' https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanms u HOMEHKJIaTypa 1 9.09 bubnuoreka LHOK
HEOPraHUYeCKUX BEILECTB ' https://m.edsoo.ru/00adb7e2
4 Bunni  XxuMudeckod CBS3M M TUIIBI 1 12.09 bubanoreka HOK
KPUCTAUTHIECKHUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonrponsHas pabGora Nel 1o Teme
5 «IloBTopenne wu yruyoOnenwe 3Hanmii 1 1 16.09

OCHOBHBIX pa3aciioB KypcCa 8 Kkmacca»

OcHoBHbBIE IMPU3HAKH ITPOTCKAHUS XUMHUYCCKUX peaKuHﬁ 110 PA3JIMYHBIM ITPpHU3HAKAM — 5 yacoB

6 Knaccugukanus XMMHYECKUX PeakUuil 1o 1 19.09 bubnuoreka HOK
pa3IUYHBIM MIPH3HAKAM ' https://m.edsoo.ru/00adbcb0

7 pewaun Howrme. o rovoremm 1 1 23,00 bubmiorex 10K
PEAKIIH. ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[lonsiTHE O XMMHYECKOM pPaBHOBECHH.
@akTopsl, BIUAOIIAE Ha  CKOPOCTh bubnuoreka HOK

8 . 1 26.09 )
XUMHYECKOH peaklud ¢  TOJIOKCHHE https://m.edso0.ru/00adc28c
XUMHUYECKOTO paBHOBECUS

9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 30.09 bubnuoteka HOK

peaxkiuu
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DJIEKTPOJIUTHYECKAS] TUCCOIUALINS — 8 YACOB

10 | mosomamm  Came n . oname 3.10 bumotexa LIOK
) ' https://m.edsoo0.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuoreka HOK
1 HowHbie ypaBHCHHs peakiui 7.10 https://m.edsoo.ru/00add448
12| oonomamii B coene mpecramama of 1010 bumorexa LoK
. pei ' https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITIT
13 | mporerammeni o6 tcrmpomTITIeko 1410 BuGorera LOK
' https://m.edsoo0.ru/00add8b2
IUCCOLIAIIAN
. bubnuoreka LHOK
14 [TonsiTue o runmponuse comuei 17.10 hitps://m.eds00.ru/00add9d4
15 | Onopemmmcnn T o 21.10 BuGmorexa LoK
p . HHATHA. ' https://m.edsoo.ru/00addd12
XUMHAYECKUE PEAKIIMH B PACTBOPAX)»
16 [IpakTnueckass pabora Ne 1. «Pemenue 24.10 bubnuoreka HOK
AKCIEPUMEHTAIBHBIX 33124 ' https://m.edsoo.ru/00addbfa
17 ESJI::E;) H;J?E:qu%fafa 2 I/IC(I:_I(? HaTeI/IEIe 7.11 bubmorexa LOK
p - HHATHA. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
HemeTa/ bl ¥ HX COeIMHEHUS — 25 yacoB
18 OOmiast ~ xapakTepuUCTHKA  TaJOTCHOB. 1111 bubnuoteka HOK
XUMHYECKHE CBOMCTBA HAa MPUMEPE XJIopa ' https://m.edsoo.ru/00addfe2
19 | xmemeot " cahioma, . momymane 1411 BuGmorera LOK
’ ya ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 | dongamne commtol xnenom, mymenme 1811 BuGworexa LOK
Loy » M3V ' https://m.edso0.ru/00ade348
eé CBOMCTBY»
21 Brruncnenus no ypaBHEHUsIM XUMHUYECKUX 2111 bubnuoreka HOK

peaKuHﬁ, €CJIn OJUH M3 PCArCHTOB [dH B
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N30BITKE

29 OO6mrast xapakTepucThKa 3jeMeHTOB VIA- 2511 bubnuoTeka HOK
TPYIIIIBI ' https://m.edsoo.ru/00ade64a

| Ao Mombmm - e

g p Loch ' https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPhI

24 CepoBojiopoJi, CTpoeHue, (PU3HYECKHE H 212 bubnuoTeka HOK
XHMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802

25 gﬁgﬁime CGEH.XI/IMS‘TS;II?;IIG CII;I(/)II;J;;);:’ 5.12 buGnuorexa HOK

’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHE PEAKIUH, JIEKALIUE B OCHOBE
o | ToMmors crocta noryios B oK
P ‘ . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpYKaromieu Cpensl
COCJIMHEHUSIMU CEPBI
Brruncienne MaccoBOil  JIoaM  BBIXOJA bubnnoreka HOK

27 12.12 .

NPOJIyKTa PEaKInu https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTuka 3JeMeHTOB VA-
rpynnsl.  A30T, pacnpoCTpaHEHUE B bubnuoreka HOK

28 16.12 )
npupone, QU3MYECKHE W XUMHYECKHE https://m.edsoo.ru/00adeea6
CBONCTBA

29 AmMMuak, ero ¢u3MYECKUe U XUMHUYECKHE 1912 bubnuoreka HOK
CBOWCTBA, MMOJYYCHUE U IPUMEHCHUE ' https://m.edsoo.ru/00adf004

30 fﬁiﬁmiiii” aﬁi&iloé;rl?a N91433 e ero 23.12 bubmmorexa HOK

i ’ ya ' https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ (¢uzNyecKue u 26.12 bubnuoreka HOK
XUMHUYECKHE CBOMCTBA ' https://m.edso00.ru/00adf306
Hcnonb3oBaHne  HUTPATOB U COJIEH

32 aMMOHHMSI B  Kau4eCTBE MHMHEPAJIbHBIX 13.01 bubnuoteka HOK

ynoopenuii. XuMHUECKOe 3arps3HEHHE
OKpPY’KaIOIEH Cpeibl COEAMHEHUSIMHU a30Ta

https://m.edsoo0.ru/00adf518
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®ochop. Oxcun  dochopa (V) u

bubnnoreka LHOK

33 bochopnas Knenota, busnueckue 16.01 https://m.eds0o.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MOJIyUYCHUE
o | Horomomme bociemn » e 2001 om0
paiibt YA00P ' p ' https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl hochaTaMu
35 VYriepoa, pacrnpocTpaHeHHE B IPUPOJE, 23.01 bubnmoreka HOK
busnUecKre 1 XUMHYCCKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxcuasl yriaepona, uX (HU3MYECKHE U
36 XAMHYECKHE CBOMCTBA. OKOJOTHYSCKHUE 2701 Bbubnuorexa LHOK
npoOJIeMBbI,  CBSI3aHHBIE C  OKCHJIOM ' https://m.edsoo.ru/00adfebe
yriepona (1V)
N bubnmmoteka LHOK
37 YronpHas KUCIIOTA U €€ COH 30.01 https://m.eds00.ru/00ae006¢
B Cloweeme | miexcaoro e 302 BaSmioreks oK
Y1 T " ' https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiiys Ha KapOOHAT-HOH
B opamcon - semecran ko 6.02 BuGumoresa LIOK
p t ' https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
. bubnuoteka HOK
40 Kpemnunii u ero coenqunenus 10.02 https://m.eds00.ru/00ac080a
IIpaktuyeckas pabora Ne 5. Pemenue
a1 OKCIIEPUMEHTAJIBHBIX ~ 33/ad 10  TeMe 13.02 bubnuoteka HOK
«Baxxnetime HEMETaJLIbI u ux ' https://m.edsoo.ru/00ae0bf2
COCITUHEHUS
42 Bt et 17.02 bubmioreia LOK
' https://m.edsoo.ru/00ae0el8
COCTUHEHUS
MeTanibl ¥ ux coequHeHus — 20 yacos
OOmrasi  XapakTepucTUKa  XMMHYECKHUX
43 3JIEMEHTOB — METAJJIOB. MeTaunmdeckas 20.02 bubmotexa HOK

CBA3b U METAJNIMYECCKAsd KpUCTAIUINYCCKas

https://m.edso0.ru/00ae103e
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peéTKa. ®duznyeckue - CBOMCTBA
MCTAJI1JIO0B

XUMHUYECKUE CBOMCTBA METaJLIOB.

. N bubnuoTeka LHOK

44 DNEeKTPOXUMHUYECKUN P HANPSHKCHHMA 24.02 hitps://m.eds00.ru/00ae1156
METAJIOB
OO6mwme crnocoObl TOJYYCHHUS METaJIJIOB.

45 CmiaBbl. Bpiuncnenus 1mo ypaBHEHUSIM 2702 bubnmnoreka HOK
XMMHAYECKMX pPEaKIui, €CId OJUH H3 ' https://m.edso0.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

Bubnuoreka LHOK
46 [TonsITHE O KOPPO3UH METAIIIOB 3.03 https://m.eds00.ru/00ae1278

bubnuoreka HOK
4t [Henourbie meTas! 6.03 https://m.edso0.ru/00ae14b2

bubanoreka LHOK

48 OKCuIbI M TUAPOKCUIBI HATPUS U KaJIUSI 10.03 https://m.eds0o.ru/00ae14b2

49 [IemoyHo3eMeNbHEIC METAIIBI — KaJIbIIAMI 13.03 bubnuoreka HOK
¥ Maraui ' https://m.edso0.ru/00ae15e8

. bubnmmoteka LHOK

50 Baxueiinue coefuHEeHUs KaJblIUg 17.03 https://m.eds0o.ru/00ae15e8

51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 20.03

52 JKéctkocTh BOABI W CcOCOOBI €€ 2403 bubnmoreka HOK
yCTpaHEeHUs ' https://m.edso0.ru/00ae1886

53 | b 5 oo 27.03 BuGmorera LOK

\ ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoTeka HOK

54 Amomini 7.04 https://m.edso0.ru/00aelc64

55 AmdoTepHble  cBoiicTBa  OKcuIa U 10.04 bubnuoreka HOK
THJIPOKCH/IA ATFOMUHUS ' https://m.edsoo.ru/00aelc64

bubnnoreka HOK

56 Keneso 14.04 https://m.edso0.ru/00ae1d86

57 Oxcuipl, ruapokcuasl u comu sxeneza (1) 17.04 Bubnuoreka HOK

u xenesa (1)

https://m.edso0.ru/00ae35e6
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58 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUH 1 21.04
o
59 iiii;fgggjgnbiff - 3;;_2111 " ngmig;lz 1 1 24.04 bubmoreka 0K
. https://m.edsoo.ru/00ae3de8
«BaxxHeHnnme MeTaTbl ¥ KX COSIMHEHUS
Beruncnenus no ypaBHEHHSIM XUMHUYECKHIX
peakmuii, ecii OAUH U3 pEearcHTOB JaH B Eu6moTexa ITOK
60 n30BITKE WA CO,[[GP)KI/IT MIPUMECH. 1 28.04 hitps://m.eds00.ru/00ae1750
Brruucnenuss maccoBoil oM BBIXOJA
MPOYKTA PEAKIIHU
OO0o0meHne W CcUCTeMaTu3alus 3HAHUN
61 . 1 5.05
«BaxxHeHme MeTaIbl ¥ KX COSIMHEHUS
KoutponbHas pabora Ned mo Teme
62 . 1 8.05
«BaxxHeHIIe METAIJIbI M KX COCAMHCHUS
XuMus M oKpy:xkamomas cpeaa — 3 yaca
63 BemecTtBa u marepuansl B MOBCEAHEBHOM 1 12.05 bubanoreka LHOK
JKM3HH YEIIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKpYyKarouen 1 15.05 bubnuoreka HOK
cpebl ' https://m.eds00.ru/00ae4270
65 Ponp XxumMuu B pPELIEHHHM 3KOJIOTMYECKUX 1 1905 bubnuoreka HOK
podem ' https://m.eds00.ru/00ae4270
66 PesepBHbiii  ypok.  O6o0meHue 1 22 05 bubnuoreka HOK
CHCTEMATH3alAs 3HAHWI ’ https://m.edso0.ru/00ae0d0a
67 PeszepBHblii  ypok.  OOoOuienue  u 1 bubnuoreka HOK
cUCTeMaTU3alus 3HaHWI https://m.edso0.ru/00adb33c
68 PesepBHbiii  ypok.  O6o0meHue 1 bubnnoreka HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB 1o 68 7
I[TPOI'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KVIACC
Kon .
pOBepsIEMOro IIpoBepsiembie _ TIpe/MeTHbIe pe3yJbTaThl OCBOCHHS OCHOBHOM
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUUECKUE TIOHITHU
pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHSATUH: aToM, MOJEKYIIa,
XUMHMYECKHH OJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas H
MOJIEKYJISIDHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
11 J0JsT XUMHUYECKOTO 3JIEMEHTa B COCIUHEHWH, MOJSIPHBIH OO0BEM, XMMHYECKast
peakiusl, KiaccuuKanus peakiii: peakui COeAMHEHHs, peaKLMM pa3IoKeHus,
peakuuu 3aMelleHus, peakluuu OOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIUH,
TEIUIOBOU 3 QEKT peakiuH, pacTBOp, MaccoBas 0Js BellecTBa (MPOLIEHTHAs
KOHLIEHTpAllUs) B pacTBOpE
12 WIUTIOCTPUPOBATE B32HMOCBA3b OCHOBHBIX XHMHYECKHX HNOHATUA U IPUMEHATH
9TH MOHATHUSA IIPU ONMCAHNUU BEUIECTB U UX NPEBPALLEHUN
13 HCIIONb30BATh XUMHUYECKYIO CHMBOJAKY JUIA COCTABICHHA dopMyn BeliecTB U
YpaBHEHUN XUMHUYECKUX pEaKLUn
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUsI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOI'O yU€HUs1, 3aKoHa ABOraapo
1.5 OIIpEEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJ1accu(UIMPOBATh XMMUYECKHE PEaKIuy (110 YUCITY U COCTaBY YYAaCTBYIOIIUX B
PEaKIMM BEIIECTB, M0 TEIIOBOMY 3 deKTy)
1.7 BBIYHCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0O XMMHYECKOI0 3JIEMEHTA 10 (OopMyJie COeMHEHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TIO3HAHUS — HAOJII0JIeHUE, U3MEPEHUE,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHbIH)
2 ITo Teme: «BaxHelue NpeacTaBUTENN HEOPTaHUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHSITHH: OKCHJZ, KHCIOTA,
OCHOBaHUE, COJIb
29 OTIpeAENATh IPUHAJUIEKHOCTD BELIECTB K ONpeIeIEHHOMY KJIacCy COEAMHEHUN 10
bopmynam
2.3 KJ1accu(UIIUPOBaTh HEOPraHMUECKUE BEIIECTBA
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA  BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, IIOATBEPXKJas OMNMCAHME MPUMEPAMU MOJEKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX pEaKnui
MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOYKHOCTHM IPOTEKaHHWS XUMHUYECKMX IPEBPALEHUN B pa3IMYHBIX
YCIIOBUSAX
26 clleIoBaTh IMpaBWJIaM IOJb30BAaHUS XMMHUYECKOW MOCYyHOoH U J1a00paTOPHBIM

O60py,Z[OBaHI/ICM, a TaKXKC IIpaBrJIaM O6paI_I_ICHI/I$I C BEICCTBAMH B COOTBETCTBHUU C
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MHCTPYKUHUSMU TIO BBIMOJHEHUIO JIa0OPATOPHBIX XUMHYECKHX OIBITOB 10
MOJIYYEHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJa U KHCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEICIEHHOW MACCOBOM M0OJE€H PacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATL W  IMPOBOAHUTL XHUMHUYCCKUC OKCICPUMCHTHI II0
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C IOMOILNBIO HHAWKATOPOB
(makmyc, GpeHondTaNenH, METHIIOPAHK U JIPYTHE)

2.7 IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

[To teme: «llepuonnueckuii 3akoH u Ilepuomuueckass cucTeMa XUMHUYECKUX
3 snementoB JI. WM. MenneneeBa. CrTpoeHue aToMoB. XUMHUYECKas CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITHI

PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHATUHN: SIAPO aTOMa, SJIEKTPOHHBIN
CIION aToMa, aTOMHasi OpOUTAlb, PAIUyC aTOMa, XUMHUYECKasi CBsI3b, MOJSIPHAS U

3.1
HETIOJISIpHAs. KOBAJICHTHAsI CBSA3b, JIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSA3b, HOH,
KaTHUOH, aHUOH, CTETIEHb OKUCIICHUS

3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI

ONMCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy llepnoanueckoil cucrembl
3.3 XMMHUYECKHX 3JIEMEHTOB: Pa3IMyaTh NOHATHS «TJIaBHas NoArpynna (Arpymmna)y» u
«oboyHas noarpymnmna (brpynmna)y, «maibie» U «00JbIINE) NEPUOIbI

packpeiBaTh  cmbican  Ilepmogmueckoro  3akona .M.  MeHnneneena:
3.4 JEMOHCTPUPOBaTh  MOHMMAaHHUE  TEPUOJUYECKOM  3aBUCHMOCTH  CBOWCTB
XUMHUYCCKUX DJICMCHTOB OT UX IIOJIOKCHHUS B HepnonnquKoﬁ CHUCTEMCE

COOTHOCUTh OO0O3HAa4YeHUsS, KOTOphle HMEITCS B TaOmmne «llepuomudeckas
cucteMa xumuuyeckux oanemeHToB .M. MenzaeneeBa» ¢ YHCIIOBBIMU

35 XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij
A1pa, 00ILEe YUCIIO NIEKTPOHOB U PACIPECIICHHE UX IO IEKTPOHHBIM CIIOSIM)
3.6 OIpPCACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX
37 OIIPCACIIATL BU XUMHYECKOH CBS3HU (KOBaJIeHTHaﬂ n I/IOHHaﬂ) B HCOPTraHNMYCCKUX
COEIMHEHUSIX
9 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie _ TIpe/MeTHEbIe pe3yJbTaThl OCBOECHHA OCHOBHOM
pesyabTaTa o0pa3oBaTe/IbHON MPOIrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
1 ITo Teme: «BemecTBo M XUMUYeCKasi peakLus

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHHA: PacTBOpP, AJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, HIEKTPOJUTHUECKAs] JUCCOLUAINS, PEaKIUd MOHHOIO OOMEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, oOpaTHMble U HEOOpaTUMbIE peakiuu,

11 OKUCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHUCJIEHHE M BOCCTaHOBJIEHHE, aJUIOTPONHs, aM(POTEPHOCTb, XUMHUUECKasl CBA3b
(KoBaJIeHTHasi, MOHHAasl, METAJUIMYECKas), KpUCTAJUINYeCKas peméTKa, CIUIABBI,
CKOPOCTh XUMHUUYECKON PEAKLIUU

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKHUX MIOHATHH H MIPUMCHATH

12 9TH MOHSTHS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHU

13 COCTABJISITh YPABHEHUS SJIEKTPOIUTHYECKON TUCCOLMAIIMM KHUCIOT, LIENoYed U
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIUii HIOHHOTO OOMEHa

1.4 PpaCKprIBaTh CYIITHOCTb OKHUCIHNTECIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTUX pCaKI_II/Iﬁ
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MIPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOM peaKkuu

ITo Temam: «HemeTamis! 1 ux COCOIUHEHUA» U «MeTambel 1 uX COCOUHCHUA»

2.1

2.2

XapakTepu3oBaTh (OMUCHIBATH) O0IIME U crienu(UIecKue XMMUYECKHEe CBOMCTBA
IPOCTBIX M CIIOXKHBIX  BCIIECTB, IIOATBEPXKJAasd OINHUCAHWE IPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MMOATBCPKAAOIIUX CYIICCTBOBAHUC
TCHETHUYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPpOrHO3UPOBAThb CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIOBaTh MpaBWJIaM TIOJIb30BAaHUS XUMHUYECKOW TOCYIOH M J1abopaTOPHBIM
00opyIoBaHUEM, a TAKXKE MTPaBUIIaM OOpAaIllCHHUs C BEIISCTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 110 BBIIIOJIHCHUIO H360paT0pHBIX XUMHUYCCKUX OIBITOB IIO
MOJIYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEINECTB (aMMHAKa M YIJIEKHCIIOTO
rasa)

MPOBOJUTh PEAKLMUH, IOATBEPKIAIOIMIME KAYECTBEHHBIM COCTAaB Pa3JIMYHbIX
BEIIECTB: PACIlO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMHI, MOIWJ, KapOOHAT,
docdar, cmmukar, cynbdar, THIPOKCHIUOHBI, KAaTHOHBI aMMOHHS, HWOHBI
HM3YYECHHBIX METAJUIOB, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB

[To Teme: «XuMHS U OKpY’KarOIas cpera

3.2

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHATHH: HHK BCIICCTBA, KOPPO3HUA
METaJlJIOB

MPUMEHATh OCHOBHBIE ONEpPAlMHU MBICIUTEIBHOW JEATEIBHOCTH — aHajlu3 U
CUHTE3, CpaBHCHHE, OOOOIICHHME, CHCTEMATH3allMIO, BBIIBICHUEC NPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — I U3YUEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIHIA;
€CTECTBEHHOHAy4YHbIe =~ METOJAbl IO3HAaHUs — HAONIOJCHHE, H3MEpEHue,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICJIEHHBIN)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 IlepBOHayaJIbHBIE XUMUYECKUE TTOHATHUS

11 IIpenmer xumuu. Ponp XumuM B KM3HM 4YeloBeKa. XUMHS B cUcTeMe HayK. Tema u
BeniecTBa. Pu3nyeckre CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEILIECTB

12 [Tonste o MeToJlaX TO3HAHWA B XHMHH. UYucrteie BemectBa M cMecH. CrocoObl
pa3feseHus cMecen

13 ATOMBI M MOJIEKYJBl. XHUMHUYECKHE DJIeMEHThl. CHUMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTeie U ciiokHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yueHUe
Xumuyeckass ¢opmyna. BaleHTHOCTP AaTOMOB XUMHYECKMX JJIEMEHTOB. 3aKOH

1.4 IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COEAMHEHUHN

15 KommuectBo BemectBa. Monbs. MossipHass macca. B3anMoCBA3b KOJIMYECTBA, MAcChbl U
qucia CTPYKTYPHBIX €IMHUI] BelecTBa. PacuéTsl mo ¢popmynaM XUMHUYECKUX COeIMHEHUN

1.6 dusnyeckue M XUMUYECKHE SIBJICHMs. XHUMHUYECKash peakiuss U e€ MNpU3HaKU. 3aKOoH
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COXPAaHEHHsS MacChl BELIECTB. XHMMHYECKHE ypaBHeHUs. Krnaccuduxamus XUMHUYECKUX
peakiuii (CoOeAMHEHUS, PA3JI0KECHHUSI, 3aMEIIICHUS, 0OMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM TOCYI0N, ¢ MpaBUIaMHU pabOTHI B
nabopatopuu M npuémMamu oOpaleHus ¢ JadopaTOpHbBIM 000pYIOBAHHEM, U3y4EHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHHE
¢u3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B CTYIIKE, KUIIEHUE U
KOHJICHCAlLlUsl BOJbI) U XMMHUYECKHUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEIHOMN IPOBOJIOKH,
B3aUMOJICHICTBME Me€Ja C KHUCIOTOH) SBJIEHUH, HaOJIOEHHE M ONHUCAHHWE IPU3HAKOB
IIPOTEKAHUS XUMHUYECKUX peakuuil (pas3iokeHHe caxapa, B3aMMOJIECHCTBHE CEpHOI
KHCJIOTBI C XJIOpUAOM Oapus, pasnoxkeHue ruapokcuaa wmeau(ll) mpu Harpeanuw,
B3auMoJIeiicTBHE JKene3a ¢ pactBopoMm conu meau(ll), m3yuenune crnocoOoB pasgencHHs
cMecel  (C  IIOMOINBIO  MarHuTa, (UIBTPOBAHWE, BBINAPUBAHUE,  AMCTUILIALIMS,
xpomarorpadusi), MPOBEACHUE OYHMCTKM TOBAPEHHOW COJM, HAOJIOJEHWE W OIMCAHHE
pe3yabTaTOB MPOBEACHUS ONbITA, MIIIOCTPUPYIOIIEr0 3aKOH COXPAHEHUS MACChl, CO3/laHHUE
MOJIENEN MOJIEKYJI (ILIapOCTEP/KHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYCCKNX BCIICCTB

2.1

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kucimopon — 3j€eMEHT U IPOCTOE BEIIECTBO.
Haxoxnenune kucinopojga B Tpupoje, (HU3MUECKHEe W XMMHUYECKHUE CBOWCTBA (pEaKIuu
roperusi). Oxcuapl. [lpumenenue xkucnopoga. CrnocoObl MOTY4YEHHS KHCIOpOAa B
nabopaTopui © TNpOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoxe. O30H —
QIJIOTPOIHAS MOAU(DUKAIIIS KUCIOPOAa

2.2

TemnoBoit 3pQexT XUMHYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMUUYECKUE peakluU. TOIMBO: yrojib M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI

2.3
2.4

2.5

Bonopona — anemeHT 1 npocToe BeriecTBo. HaxoxkaeHre Bogopoaa B pupoe, Gu3ndecKue u
XAUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TToTydeHus. KucmoTer u comm

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

Oduznueckue cBOMCTBa BOAbl. Bona kak pactBopurtens. PactBopsl. HackllieHHBIE U
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpUMOCTh BeniecTB B BoJe. MaccoBasi 0Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOicTBa BoAbl. OcHOBaHuA. Ponb pacTBOpOB B mpuUpoAe U B
KU3HH 4esioBeka. KpyroBopoT BoJbl B Mpupojie. 3arpsisHEHUE MPUPOIHBIX BoJ. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanus wneopranuuyeckux coeauneHuid. Oxcuapl. Kmaccudukanus okcuIoB:
cosieoOpaszymomire (OCHOBHBIE, KHCIOTHBIE, am(pOTepHbIE) U HecoJeoOpasyromue.
Homenkiarypa okcuaoB. ®Pu3nyeckue M XMUMHUYECKUE CBOMCTBA OKCUIOB. llomyueHue
OKCHJIOB

OcnoBanus. Knaccudukamuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUA.
Howmenxkiarypa ocHoBanui. dusnyeckue U XMMUYECKUE CBOWCTBA OCHOBaHUM. [loyuenue
OCHOBaHHI

Kucnotsl. Knaccugpukanusa xkuciaor. Homenknatypa kucior. @u3ndeckue U XUMUYECKUE
cBorictBa KUCOT. Psan akruBHocTr MetaiuioB H.H. bekerosa. [Tonyuenue kucior

2.9
2.10

Comu. Homenknatypa coneil. @usznueckre U XMMUYeCKue cBoMcTBa colied. [lomyueHue
conelt

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€TUHEHUI

211

XUMHUYECKUH SKCIEPUMEHT: KaueCTBEHHOE OIpE/IeIeHue COJIEpKaHUSd KUCIOpoJa B
BO3/yXe, TOJY4YCHHE, COOMpaHWe, paclo3HaBaHHWE M HW3YYEHHE CBOKMCTB KHCIOPOJa,
HaOJI0IeHNe B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3HUKHOBEHUS MU
TpeKpalieHus: ropeHus (Imokapa), 03HaKOMJIEHHE ¢ oOpa3laMH OKCHJIIOB M ONHCAaHUE WX
CBOWCTB, TMOJy4YeHHE, cOOMpaHHE, paclo3HAaBaHHWE M M3Y4YEHHE CBOWCTB BOJOpOJA
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3.1

(ropenue), B3aummojelicTBue Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCIOIB30BaHHE
BUJICOMATEPHAIIOB), HAOTIOICHIE 00Pa3I[0B BEIIECTB KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE
O0COOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3jIMYHON PacCTBOPUMOCTHIO, MPHUTOTOBICHHE
pacTBOpPOB C OMNPEIEIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, B3AUMOACHCTBUE
BOABL C MeTajulaMd  (HaTpueM HM  KaibluueM)  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), OINPEICIIEHUE pacTBOPOB KUCIOT M IIENOYe ¢ IOMOIIbIO
MHMKATOPOB, UCCIIEJOBAaHHE OOPA3[0B HEOPraHMYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOlIOJICHNE W3MEHEHHUS OKPAaCKH WHAMKATOPOB B pAcTBOpax KHCIOT H IIEJOYeH,
u3yueHue B3aumozeictBus okcuga menu(ll) ¢ pacTBopom cepHON KHCIOTBHI, KHCIOT C
METaUIAMM, PEaKUUd HEUTpaIM3alUy, IOJYy4YEeHHE HEpPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOI'O METajlla JIPYTMM W3 PacTBOPA COJIM, PELICHHUE HKCIIEPUMEHTAIbHBIX
3a7a4 no teme «BakHelIme KJ1accbl HEOPraHMYECKUX COETUHEHUIN

Ilepnonnueckun 3akoH u llepuogmyeckas cucreMa XHMHYECKUX dieMeHTOB JI.H.
MenpeneeBa. CtpoeHue aTroMOB. XUMHUYECKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu

IlepBble MONBITKN KIacCU(UKALMM XUMUUECKUX 1eMeHTOB. [IoHsATHE O rpynnax cXOAHbIX
AJIEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METalIbl, I'aJIOT€Hbl, WHEPTHBIE Ta3bl).
D1eMeHTbl, KOTOpble 00pazyroT aM(OTEPHbIE OKCUABI U I'MJIPOKCHUIbI

3.2

3.3

Ilepuonuueckuit 3akoH. Ilepuomuueckass cucremMa XuMHYECKuUX 3iemeHToB J[.HM.
Menpeneera. KoporkorneproaHas u jymmHHONIEpHoaHAs (GopMbl [leproaudeckoil CHCTeMbI
xumuueckux aneMeHToB JI.M. MenneneeBa. Ilepuonsl u rpynmsl. OU3nyecKkuid CMBICI
MOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIINBI JIEMEHTA

Crpoenune artomoB. CocraB aromubix saep. M3ortombl. Onekrponbl. CtpoeHue
JIEKTPOHHBIX 000J04YEeK aToMOB MepBbIX 20 XMMHUUYECKUX 3JeMeHTOB llepuoanueckoi
cucremsl J[.11. MenneneeBa. XapakTepuCTUKAa XUMAYECKOIO 3JIEMEHTA I10 €r0 IOJIOKEHHUIO
B Ilepnoanueckoiut cucreme JI.1. Menaeneena

3.4

3.5

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XMMHUYECKUX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpymnaM u nepuoaaM. 3HaueHue Ilepuonnyeckoro 3akoHa
n Ileproanueckoil cUCTEMbl XMMUYECKUX JJIEMEHTOB JJIS PAa3BUTHS HAYKH U IPAKTHKU.
JI.1. MenneneeB — yd€HBIN U TpaXKJaHUH

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast u HETIOJsIpHAs ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

Crenenpb okuciieHus. OKHUCIUTEILHOBOCCTAHOBUTEILHBIE pCaKknuu. Hpoueccm OKHCJICHUA
" BoccTaHOBIIeHU. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN SKCIEPUMEHT: H3Y4eHHE OOpa3IOB BEIIECTB METAUVIOB M HEMETAIJIOB,
B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C pPAacTBOpPaMH KHUCIOT M IIEJIouYei, MPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIMX MHPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLHM
(ropeHue, peakiiu pa3ioKeHUs, COSTUHECHHS)

9 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuUMHUYECKUX dnemeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWU CBOMCTB XHMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kajlus, KaJbLHsI U UX COCAUHEHUH B COOTBETCTBHUM C
MOJI0KEHUEM AJIEMEHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUYECKOU
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cBsa3u. Knmaccudukanuss 1 HOMEHKIAaTypa HEOPTaHWYECKUX BEIIEeCTB (MEXAyHapoaHas U
TpUBHANIbHAsA). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kiaccam
HEOPraHMYECKUX COEAMHEHUN, TeHeTUYECKasl CBsI3b HEOPTraHUUECKUX BEIIECTB

1.3

Knaccugukanus XMMUYECKHX PEaKIMi MO pa3IU4YHbIM IpPU3HAKaM (II0 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEAaKIMU BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo M3MEHEHHIO CTEreHeH
OKHCJICHUSI XMMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 Y4acCTHIO KaTaiaus3aropa). JK30-
U DHJIOTEPMUYECKUE peakLuU, TepMOXHMMHYeckue ypaBHeHMs. [loHsiTHE O cKOpocTH
XUMHUYECKOU PEaAKINU

1.4

1.5

1.6

1.7

[Tonsarue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKHX peakiusax. [[oHATHEe O TOMOTEeHHBIX
Y T€TEPOreHHbIX peakuusax. [lonsaTre o xumMnyeckom paBHOBecHH. PaKTOPBI, BIUAIOLIUE HA
CKOPOCTbh XUMHUYECKOU PEAKLIMU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC pcaKkuuu, BHGKTpOHHHﬁ OajaHC OKHCIHUTEIBHO-
BOCCTAaHOBHUTEIBbHOU pEaKkuu. CocraBnenune ypaBHeHI/Iﬁ OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O OajnaHca

Teopust AMEKTPOIIUTUYECKON NUCCOLMALNU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHu3M JUCCOLMALMUA BEUIECTB C PAa3IMYHBIMU BHJIAMU XUMUYECKOH CBS3U.
Crenens aucconmanmu. CuiabHBIE M cIa0ble AJIEKTPONHUTHL. Peaknuu MOHHOTO OOMEHa.
VYcnoBus TOpOTEKaHUS peakUil MOHHOTO OOMEHAa, IOJHbIE W COKpAIlEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOHWCTBAa KHUCIIOT, OCHOBAaHUW M COJIEM B CBETE MPEJICTaBICHUM 00
JNEKTPONUTHYECKON nucconnanuu. KayecTBeHHble peaknuu Ha HOHBL [lonstue o
TUAPOIU3E COJIEH

XUMH4YeCKUU OKCIICPUMCHT. O3HAKOMJICHHC C MOACIIIMHU KPHCTATNIMYCCKUX pCHIéTOK
HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMETalioB (rpadurTa M anmasa), CI0XKHBIX
BEIECTB (XJIOpU/A HATPHS); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIIHH
OT BO3JICHCTBHS Pa3IHYHBIX (HAaKTOPOB;, UCCICIOBAHHE 3JICKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB, MPOIIECCa TUCCOLUMAIMH KHCIIOT, IIEI04Yeld U cojei (BO3MOYKHO HCIOIb30BAHUE
BUJICOMATEPHAJIOB); TPOBEJICHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKH IPOTCKAHHS
peakuuii MOHHOTO oOMeHa (0Opa3oBaHWE OCaaKa, BBIICICHHE ra3a, 0Opa30BaHHE BOJIBI);
OTIBITOB, WJUTIOCTPUPYIOMIMX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
(ropeHue, peakiuy pas3JIoKEHUs, COSTUHEHNS); PACIIO3HABAHNE HEOPTAHMUECKUX BEIIECTB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKI[Mil Ha MOHBI; PEIICHHE SKCIIEPUMEHTANBHBIX 3a1a4

HewmeTannel 1 UX cOeaMHEHUS

2.1

OO6miass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHune U pu3nyeckre CBONCTBA MPOCTBIX BELIECTB — TaJOr€HOB.
XvMHYecKue CBOMCTBA HAa MpUMepe Xjopa (B3aUMOAEHCTBHE C METallJlaMi, HEMETallJlaMH,
menoyamu). XiaopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydyeHHE,
npuMeHeHue. J[elcTBue Xjopa M XJIOPOBOJOPOJA HA OpraHM3M dYesoBeka. Bakueimme
XJIOPUJIBI ¥ UX HAaXOXKIACHHUE B IPUPOJIE

2.2

OO6mas xapakrepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CtpoeHue u (GU3nIecKrue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa U Cephl. AJIUIOTPOIHbIE MOAUGUKALMUUA KHUCIOpOAa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3NUECKUE U XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEJICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KucIoTa, (U3MYECKHEe W
XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTENS Kjacca KUCIOT W CHEIUu(UUECKHe).
XVUMUYECKUE PeaKIliH, JIeXKAIllie B OCHOBE MPOMBIIUICHHOTO Cioco0a MOTy4eHUs] CEpHOM
kucyoThl. [Ipumenenne. Co CepHOM KMCIOTHI, KAYECTBEHHAs peaKIlusl Ha CyJIb(aT-uoH.
Haxoxnaenue cepbl U €€ coeqMHEHNI B pUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOLLIEH
Cpenbl COCTUHEHUSIMH Cephbl (KUCIOTHBIC MOXIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB),
CIoCcOOBI €ro MpeAoTBPaIICHUS

2.3

OOmast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
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2.4

2.5

2.6

2.7

XapaKTepHbIE CTETEHU OKHUCIEHUs. A30T, pacIpOoCTpaHEHUE B MpHUpoje, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. KpyroBopor aszora B mpupoae. AMMHUAK, €ro (Qu3uveckue u
XUMHYECKHE CBOMICTBa, MojlyueHue U mpuMmeHeHue. Coilu aMMOHHUA, UX (U3NYECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHenune. KauecTBeHHas peakivsi Ha MOHbl aMMOHHUSI. A30THas
KHCII0Ta, €€ MoJlydyeHue, (pu3nueckue U XuMU4Yeckue cBocTBa (001Ire KaK MpeICTaBUTeNs
Kjacca KHCIOT W cnenuduueckue). Mcmonb3oBaHue HHUTPATOB W COJICH aMMOHHS B
KayeCTBE MUHEPAIBHBIX YHAOOpeHUH. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoLIel cpelibl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

®docdop, amtorponHsie Moaudpukauu Gochopa, GpuUMUECKUE W XUMHUYECKHE CBOICTBA.
Okcun docdopa(V) u dochopHas kuciora, (U3MUESCKHE M XHUMHUYCCKHE CBOMCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaToB B KayecTBE MUHEPAIBHBIX YI0OpeHUN

OO6mass xapakrepuctuka syeMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTEMEHW  OKUCJICHHS.  YTJIEpOJd,  aUIOTPONHBIE  MOAM(UKAIWH,
pacmpocTpaHeHHe B MpHpojae, (U3MUEeCKHe M XHMUYECKHEe CBOMCTBa. AncopOuusi.
KpyroBopor yraepoma B mpupozae. OKCHIBI yriepoaa, WX (U3NIECKUE W XUMHUYECCKHE
CBOICTBa, J€CTBHE Ha KUBbIE OPraHU3MBI, MOJYyYEHHE U MPUMEHEHHE. DKOJIOTHYECKHe
npoOJeMbl, CBsi3aHHBIE ¢ OKcuaoMm yrieponaa(lV); rumore3a rio0aqbHOTO MOTEIUICHUS
KIIUMaTa; MapHUKOBBIM »d¢ekr. YronbHas Kuciora u e€ coilu, UX (U3NYECKUE H
XUMHUYECKHE CBOMCTBA, TIOJyYeHUE W MpuMeHeHue. KaduecTBeHHas peakius Ha KapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO035I1CTBE

[lepBoHaYabHBIC TOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCAMHCHHSX YIJIepoja
(MeTaH, 5TaH, 3TWUJIEH, AlleTWJIEH, ATAHOJ, TJHMIEPUH, YKCycHas kucioTa). Ix coctaB u
xuMuueckoe crpoenue. [loHaTre 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: >KUpax, OeyKkax,
YIJE€BOJAX — U HUX POJU B JKU3HM 4YeJOBEKa. MarepuaabHOE €AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUI

Kpemuuii, ero ¢usuyeckne M XHMHUYECKHE CBOWCTBA, IOJIYYCHHE M MPHUMEHEHHE.
Coenunenus kpeMHus B mpupone. O6mwue mnpenctaBienus o6 okcuae kpemuHus(l1V) u
KpeMHHEBOW  kucnore. CHIIMKAaThl, WX HUCIHOJb30BaHWE B  OBITY, MEAWIUHE,
IPOMBIIIJICHHOCTH. Ba)kHelIne cTpouTeNnbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT,
0eToH, xene300eToH. [IpoOaembl 6€30MacHOro UCIOIB30BaHUS CTPOUTENBHBIX MAaTEPHUAJIOB
B TIOBCEIHEBHOM KHU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: H3y4eHHe OO0pa3llOB HEOPraHWYeCKUX BEIIEeCTB, CBOMCTB
COJITHOM KHUCIJIOTBI; MIPOBECHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOII0eHUE
NPU3HAKOB MX MPOTEKAHMS; OIBITHI, OTpaXkaroliue (pu3nyecKkue U XMMHUYECKHE CBOWCTBA
TaJIOTEHOB W WX COEIMHEHUH (BO3MOKHO HCIOJb30BaHUE BHIEOMATEPUAJIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu XJIOPHUIOB (IaJOT€HU/IOB); O3HAKOMIJIEHHE ¢ 00pa3liaMu cepbl
u e€ coelMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE BHAEOMATEpUANIOB); HaOIIOJCHHE
nporecca oOyIJIMBaHUS caxapa MOJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3Y4YE€HHE XHMHMUYECKHX CBOMCTB pa30aBICHHONM CEpHONl  KHUCIOThI, IpPOBEJIECHUE
KayeCTBEHHON peakuu Ha cyabpaT-uOH W HaOJIOJIeHHEe NpU3HaKa e€ NpPOTEKaHHUS;
O3HaKOMJIEHHE ¢ (PU3MYEeCKMMH CBOWCTBAaMU a30Ta, pocdopa 1 UX coenHEHUHN (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB), OOpa3llaMu a30THBIX U (GOChOpPHBIX yHOOpEeHHU;
MoJlyueHue, coOupaHHe, pacro3HaBaHHE M HU3Y4YEHHE CBOMCTB aMMHaKa; IPOBEICHHE
Ka4eCTBEHHBIX peakluil Ha MOH aMMOHHUS U ¢ochaT-MOH W H3yuyeHHe NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM Aa30THOW KHCIOTBI C  MEABIO
(BO3MOKHO HCIIOJIb30BaHME BUIEOMATEPHAJTIOB); H3y4eHHE MOJENeH KpUCTAJUIMYECKHX
pemérok anmasza, TpaduTa, QyUIEpeHa; O3HAKOMJIEHHE C TIPOIECCOM aIcopOIHm
pacTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHBOrasa;
MoJlyueHue, coOupaHue, pacro3HaBaHHME W HW3YYEHHE CBOICTB YIJVIEKHCIOrO rasa;
NPOBE/ICHUE KAueCTBEHHBIX pEakUuil Ha KapOOHAaT- W CHJIMKAT-HOHbBI W U3y4YCHHE
37



MPU3HAKOB UX MPOTEKaHHs; 03HAKOMJIEHUE C MPOAYKIMENH CUITMKATHOW MPOMBIIIIEHHOCTH;
pelIeHHEe SKCHEPUMEHTANbHBIX 3a7ad 1o Teme «Baxdeillne HeMeTamibl U HX
COETUHEHUS

MeTauisl ¥ BX COCIUHECHUA

3.1

OOmass XapakTepUCTUKA XUMHUYECKHX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonoxxkenuss B llepumoamdeckoi cucreme xumudeckux snemeHtoB .M. MenpeneeBa u
ctpoeHust aromoB. CTpoeHHE MeTaIoB. MeTalinyeckas CBA3b M MeTaulMdecKas
KpUCTAJUTHYECKas peméTka. DICKTPOXUMUYECKHUH Pl HAIIPSKEHUH METaJIIOB

3.2

Ouznyeckue U XMMUYECKUE CBOMCTBAa MeTaioB. OO1ue crnocoObl MOTyYeHUs! METAIIIOB.
[TonsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

3.3

3.4

[Ilenounsle MeTamibl: mojoxeHue B Ilepuonndeckoll cucteMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa;, CTpO€HHE HX aTOMOB; HaxXOXIeHUE B Ipupone. Pusznueckue Hu
XMMHYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUAbI M TUAPOKCHUJIBI HATPUS U
Kajius. HpI/IMeHeHI/Ie MICJIOYHBIX MECTAJIJIOB U UX COGI[I/IHCHI/II;'I

[I{erouHO3eMENBHBIE METAIIIBI MATHUN U KAJIBLIWN: 0JI0’KeHKE B Ilepronnueckoi cucreme
xuMudeckux snemeHToB [[.M. MenjeneeBa; CTpoeHUE X aTOMOB; HaX0XKICHUE B IIPUPOJIE.
®du3znyecKkue M XUMHUYECKHE CBOWCTBA MarHus W Kaiblus. BakHeHIlne COoeauHECHUS
KanpIus (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHeHUs

3.5

Amomunuii: nonoxeHue B Ilepumoguueckoil cucreme xumudeckux anementoB JI.U.
MenpneneeBa; cTpoeHHE aroma; HaxoxkaeHue B npupoge. dusnyeckue M XUMHUYECKHE
CBOMCTBa aTrOMUHMS. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THIPOKCUIA ATFOMUHUS

3.6

Keneso: mnonoxenue B llepmoamyeckoid cucrteMe XHUMUYECKUX 23nemeHToB J[.U.
MenpeneeBa; CTpoeHHE aToMa; HaxoXkJIeHue B mpuponae. dusznueckue M XUMHYECKHE
cBomcTBa xene3a. Oxcunpl, ruapokcunsl u conu kenesa(ll) m xenesa(lll), ux cocras,
CBOICTBa U MOJTy4YEHHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C O0pa3llaMd METaJUIOB W CIUIABOB, HX
(U3HYECKUMU CBOWCTBAMU; H3YUYCHHE pPE3YJIbTATOB KOPPO3HH METAUIOB (BO3MOYKHO
UCIIONIb30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHAA KabIUs U
HATpUsS C BOJOW (BO3MOXKHO HCIOJB30BAHWE BHICOMATEPUAIIOB); MCCIEIOBAHHE CBOWCTB
KECTKOM BOJBI; TIpollecca TOPEHHUs Kele3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUsS KAYEeCTBEHHBIX PEaKIUi Ha WOHBI (MarHws,
KaJbIusl, aMFOMUHES, ITMHKA, sxene3a(ll) u sxeneza(lll), menu(ll); nHabmronenue u onucanue
MPOIIECCOB OKpAIIMBaHUS IUTAMCHW WOHAMHM HATpHUs, Kadus W KaabIUs (BO3MOXKHO
UCIIONIb30BaHUE BUJEOMATEPHAIIOB); HCCIeAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUS W THIAPOKCUIA IMHKA; pPEIICHHE OKCICPUMEHTAIBHBIX 331ad 10 TeMe
«BakHel1e MeTauIbl U UX COSTUHEHHUSI

XUMHS U OKpY>KaroIlas cpena

4.1

Hosrlie MaTCepHuaJibl U TEXHOJIOTHHU. BemectBa un MaTepuajibl B MMOBCEIHEBHOM >KHU3HHU
JelnoBeKka. XUMHUS H 300pPOBBE. be3omacHoe HCIONIB30BaHHE BCIICCTB M XHWUMHYCCKHX
peaKI.[PII’I B 6HTy. HepBa;I IoMomIb IMpu XUMHUYCCKUX 0KOr'aX U OTPABJIICHUAX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW TI'PAaMOTHOCTH. XHUMHYECKOE 3arpsA3HEHHE OKPYXKaroIleW Cpesl
I[TAK. Ponp XuMuu B pemieHHH 53KoJormdyeckux mnpoOiem. IlpupoaHble HMCTOUYHUKH
YIJI€BOAOPOAOB (yrojb, MPUPOAHBINA ra3, HEPTh), MPOAYKTHl UX NEepepadOTKH, UX pOJb B
OBITY U TPOMBIIIJIEHHOCTH
XUMHUYECKUH 3KCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepUalIoB (CTEKIIO, CILIaBbl METAIJIOB,
MOJIMMEPHbIE MaTepUaIIbI)
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ITPOBEPAEMBIE HA OI'D IIO XMMHUHU TPEBOBAHUSA K PE3YJIIBTATAM OCBOEHUA

OCHOBHOU
OBPA3OBAHUS

OBPA3OBATEJIbHOM ITPOI'PAMMBbI OCHOBHOI'O OBLIEI'O

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHMsSI K NMpPeAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
OCBOECHHUSI OCHOBHOI 00pa30BaTeJIbHOW MNPOrPaMMbl OCHOBHOIO 00IIEro
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

11

1.2

0 TIO3HABAEMOCTH SIBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOW 3HAYMMOCTH
OCHOB XHMHYECKOM HayKM Kak oOO0JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa OOLIeH KyJIbTyphl M NPAKTUYECKOH JEATEIbHOCTH YEIOBEKa B
YCIOBHUSAX COBPEMEHHOI'O OOILECTBAa; MOHMMAaHHE MeCTa XUMHUHU Cpelu IPYrux
€CTECTBEHHBIX HAYK

O Hay4HbIX MCTOJAaxX IIO3HAHHA, B TOM YHCIC OSKCICPUMCHTAJIBHBIX U
TECOPCTUUCCKHUX METOJaX HMCCICAOBAHUA BCHICCTB M HM3YUCHUA XHUMHYCCKUX
peaKuHﬁ; YMCHHEC HUCIIOJB30BATH MOACIN JIA 00BACHECHUS CTPpOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax mnpodeccHOHANBHON MAEATETbHOCTH, CBSI3AHHBIX C XUMHEH W
COBPCMCHHBIMH TCXHOJIOIWAMH, OCHOBAHHBIMU Ha JOCTHKCHHUAX XUMHUYECKOU
HAyKH, YTO MO3BOJIUT OOYYAIOUIMMCSl paccMaTpUBaTh XMMHIO Kak cepy cBoei
Oynymeii mpodeccHOHAIEHON JCSITeNLHOCTH W CAeNaTh OCO3HAHHBIN BEIOOD
XUMHUH Kak MpOoMIBHOTO peaIMeTa IpU Mepexojie Ha YPOBEHb CPEIHEro OOIIero
00pazoBaHus

Bianenne cucTteMoll XMMHYECKMX 3HAaHMM W YMEHHE IPUMEHATH CHUCTEMY
XUMHUYECKHUX 3HAHUH, KOTOpasl BKJIIOYAET:

2.1

2.2

BOXHEHIIME XUMHUYECKUE IOHATHUSA: XMMHYECKHM 3JEMEHT, aToM, MOJIeKyIa,
BEIIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAsI U HEOJAHOPOJHASI CMECH,
OTHOCHUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAas Macchl, KOJIMYECTBO BELIECTBA, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIN 00BbEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb (CpeaHsis),
XMMUYECKasl pPeakiHsl, Peaklud COEIMHEHUs, PeaKklMU pas3/IokKEeHUs, pPeaKuu
3aMEIIeHUs, peakuuu oOMeHa, TerioBol 3ddexkr peaknuu, d5K30- U
HHJIOTEPMHUYECKHE PEAKILUH, PACTBOP, MAccoBas OIS XMMHUYECKOTO JJIEMEHTa B
COEIMHEHUH, MacCOBasl /101 U MPOLIEHTHAs KOHIIEHTpPALUs BEIECTBa B PacTBOPE,
A7pO aroMa, SJEKTPOHHBIN CIIOW aroma, aroMHass OpOUTaldb, paguyc aroma,
BAJICHTHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKAsl CBS3b, AIEKTPOOTPHUIIATEIILHOCTD,
HOJISIPHAs U HETIONISIpHAsi KOBAJIEHTHAS CBsI3b, HOHHAS CBSI3b, METAJUTNUECKAasl CBA3b,
KpHUCTAJUINYECKasi pelérka (aTOMHasi, MOHHAs, METaJUIMYecKasi, MOJIEKYJspHast),
WOH, KaTHOH, AaHWOH, OJJIEKTPOJIUT M  HEIIEKTPOJIUT, 3JIEKTPOJIUTHYECKAs
JMCCOLMAlns, PEeaKkIMd HMOHHOTO OOMEHa, OKHMCIMTENbHO-BOCCTAaHOBUTEIbHbIC
peaKkIy, OKHCIWUTEIb M BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHHE,
ANIEKTPOJIM3, XUMHUYECKOE PAaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIE PEAKIUH,
CKOPOCTh XUMHUYECKOM peakunu, katanusarop, ITJIK, koppo3us MeTauios, CIiaBbl

OCHOBOIIOJIararomue 3aKOHbl XUMHU: 3aKOH COXpPaHCHUA MacCChI, nepnonnqecmxlﬁ
3aKOH I[I/I MGHJICJ'ICCBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoranpo

2.3

3.1

TCOpHUU XUMHU: ATOMHO-MOJICKYJIApHAsA TCEOpUA, TCOPHUA BHCKTpOHHTHqCCKOﬁ
JUCCOIMaliun

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMCHHUE IMPABUJIBHO HCIIOJB30BATh M3YYCHHBLIC BCIICCTBA W MATCPHAJIBI (B TOM
YHUCJIC MHHCPAJIBHBIC y,[[O6pCHI/I}I, MCTAJUJIbBI U CIUIABBbI, IMMPOAYKTHI HepepaGOTKI/I
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MPUPOTHBIX HCTOYHHUKOB YTJIEBOJIOPOAOB (YIJisg, MPUPOJHOTO rasza, HedTH) B
6I>ITy, CCJIBCKOM XO35H>1CTBC, Ha TPOU3BOJACTBC U NMOHWMAHUC 3HAYCHUSA KHUPOB,
0ETKOB, YIJIEBOJIOB ISl OPTaHW3Ma YEIOBEKa; YMEHHE POTHO3UPOBATH BIIMSHUE
BEIICCTB M XMMUYECKUX IPOIECCOB HA OPraHHW3M YEJIOBEKAa U OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

YMCHHUEC HUHTCIPUPOBATh XHMHUUCCKHUE 3HAHUA CO 3HAHUAMU OPYIrux yLIe6HBIX

3.2
PEeIMETOB
HaJM4KMe OMbITa padOTHl C Pa3IMYHBIMU HUCTOYHHKAMHU HMHGOPMAIMU 110 XUMHUHU

3.3 (Hay4Has ¥ HAyYHO-TIOMYJISpHAS JIUTEPATypa, CIIOBAPH, CIIPABOYHUKH, HHTCPHET-
peCypchl)
yMeHHE 00bEKTUBHO OIICHMBATh MH(POPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUSIX U

3.4 MPAKTUYECKOM MPUMEHEHUH UM YMEHHE HCIOJB30BaTh €€ IUIS pelieHus y4eOHo-
MTO3HABATEIIbHBIX 3a71a4
Brnanenne ocHOBaMHM MOHSTHHHOTO ammapara ¥ CHMBOJIHMYECKOTO sI3bIKa XUMHUU

4 JUTSE COCTaBIeHUS (HOPMYJI HEOPTaHWYECKUX BEIIECTB, YPABHCHHH XHMHYECKUX
peakimii; ocHoBamu xuMuueckoid HomeHkatypbl (IUPAC u TpuBHaibHOMN)
YMeHHne OOBSCHATHh CBS3b IMOJIOKEHUS djeMeHTa B [lepuogudeckoil cucreme ¢

5 YUCIIOBBIMH XapaKTCPUCTUKAMU CTPOSHUS aTOMOB XHMHYCCKHX DJIEMEHTOB
(cocraB u 3apsn sapa, 00IIee YUCIIO AICKTPOHOB), PACIIPEACICHUEM JICKTPOHOB
10 SHEPTrEeTUICCKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAIUS U KATBIIHS
IIpencraBinenue O TNEPUOAUYECKOW 3aBUCHUMOCTH  CBOMCTB ~ XMMHUYECKHX

6 9JIEMEHTOB (PaJMyC aTroMa, SJIEKTPOOTPUIATENBHOCTH), MPOCTBIX U CIOXKHBIX
BEUIECTB OT IIOJIOKEHUs 3iieMeHTOB B Ilepuoguueckoit cucreme (B MabIxX
NepuoAax U riIaBHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue kiaccuuIpoBarh:

7.1 XUMHUYECKHUE IIEMEHTBI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKHUE PEAKIINHI

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOM CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTMHEHHSIX

8.3 XapakTep Cpeiibl B BOJAHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENh U BOCCTAHOBUTEh

9 YMeHue xapakTepu3oBath pU3MUecKre U XMMUUYECKHE CBOMCTBRA:

91 MPOCTHIX BEIIECTB (KHCIOPOA, 030H, BOJAOPOJ, TpaduT, aliMa3, KpeMHHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPUM, KA, MaTHUHN, KaJTbIIUNA, ATFOMAHUAN, KEJI€30)
CIIOXHBIX BEIIECTB, B TOM 4HCIE WX BOJHBIX pPAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCUABI M TUIAPOKCcHIBI MeTamnoB |-IIA rpymm,

9.2 amomunus, meau (1), mmuka, sxenesza (Il u 1), okcuasr yraepoxa (11 u V),
kpemuus (1V), azora u dpochopa (Il u V), cepst (IV u VI), cepancras, cepHas,
a30THCTasl, a30THas, pochopHas, yroipHasi, KDEeMHHEBAsi KUCIOTa U UX COJIH)
MPOTHO3MPOBATh M XapaKTEepPH30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX

9.3 cocTaBa M CTPOCHHS, NMPHUMCHECHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3JIHMUHBIX YCIOBHIX

10 YMeHue coCTaBIsSITh MOJIEKYJISIPHBIE M HIOHHBIC YPABHEHUS PEAKIINii, B TOM YHUCIIE:

10.1 peaxIuit HOHHOTO OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
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10.3

WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOMCTBAa M3YYEHHBIX KJIAccoB (TpyIIN)
HEOPTraHWYECKUX BEIECTB

10.4

MOATBCPKAAOIUX I'CHCTUYCCKYIO B3AUMOCBA3b MCKAY HUMHU

11

VMeHHe BIYUCIIATE (IPOBOJAUTH PACUEThI):

111

11.2
11.3

114

OTHOCHUTECIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChl BEIICCTB, MaCCOBYIO AOJIO
XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHNU

MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM razon

M0 YPaBHEHUSAM XMMHYECKUX PEAKINI M HAXOJAUTh KOJUYECTBO BEUIECTBA, O0BEM
Y MacCy peareHTOB WIHU IPOJYKTOB PEAKLIMU

12

Bnanenue (3HaHHE OCHOB):

121

12.2

OCHOBHBIMH  METOJIaMH HAY4YHOTO TIOo3HaHHWS (HAONMIOJeHUEe, HW3MEpEHHeE,
SKCTIIEPUMEHT, MOJICTTUPOBAHKE) TIPH U3YYCHUH BEIIECTB M XUMUUYECKHUX SIBICHUI;
yMeH#e ChOpMYITHPOBATH MPOOIEMY U MPEUIOKHUTD ITyTH € PeIIeHUS

0e30macHON pabOThl ¢ XMMUYECKHMMH BEIIECTBAMH, XMMHYECKON TMOCYIO0N H
1a00paTOPHBIM 000PYIOBaHHEM

12.3

mpaBwiiaMd  0€30MacHOr0 OOpalleHHus C BEIIeCTBAMHU, HCIOJIb3YEMbIMUA B
MOBCEIHEBHOM KHM3HU, MPABUJIAMH ITOBEJCHUS B IEJISIX COCPEKCHHS 30POBhS U
OKpYXKarollled MPUPOAHOIN cpeibl; TOHUMaHuEe Bpela (OMacHOCTH) BO3JAEUCTBUA
Ha J>KUBBIE OPraHU3MbBI OMNPEACIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBUS

13

131

13.2

Hanuuune npakTH4ecKuX HaBBIKOB IIJIAHUPOBAHUS U OCYILECTBICHUS CIEAYIOIIUX
XUMHYECKHUX IKCIIEPUMEHTOB:

U3ydyeHHe U OmnHcaHue (U3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
Gu3n4ecCKUMU M XMMHUYECKMMHU SIBJICHUSMH; ONBITHL, HJUIFOCTPUPYIOLIHE
IPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKIuil

HN3YUCHUC crmoco0oB pa3saciICHUs cMmeceilt

13.3

IMNOJIY4YCHHUE KHUCIOpOAa U HU3YUYCHHE CIro CBOfICTB; MoJIydeHue BOAOpPOHda U
HN3YUCHHUEC €TI0 CBOI\/'ICTB; IMOJIYUYCHHE YITICKHUCIIOTO ra3a U U3YUYCHUC €TO CBOI\/'ICTB;
IMMOJIYYCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOW MacCOBOM J0JEH PacTBOPEHHOIO
BEIECTBA

NPUMEHEHUE HWHIMKATOPOB (JJakMyca, MeTWiIopaHka U (eHondranenHa) s
OIIpEJIETICHUS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U ILIEJI0YEH

13.6

MCCIIEZIOBAaHUE U ONKCAaHNE CBOMCTB HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
W3yuyeHHE B3aMMOJACWUCTBUS KHUCIOT C METaUlaMH, OKCHJIaMH METaJUIOB,
pacTBOPUMBIMM M HEPACTBOPUMBIMU  OCHOBAaHHUSIMH, COJSIMM;  IOJIy4EHHE
HEpPaCTBOPUMBIX OCHOBAHHH; BHITECHEHHWE OJHOTO METajla IPYrUM U3 pacTBOpa
COJIU; UCClieZIoBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHHUS U IIMHKA

13.7

pelIEHHe HSKCIEPUMEHTANBbHBIX 3aga4 no TemaM: «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCJIMTHEHMI; «INEeKTPOIUTUYECKAS JIMCCOITHAITHS,
«Baxnennme HeMeTalIbl M WX COCAMHCHUS», «BakHeuImne MeTalulbl U HX
COCJIMHEHMUS

13.8

XUMHUYECKHE KCIIEPUMEHTBI, MJUTIOCTPUPYIOLINE MPU3HAKU MPOTEKAHUS PeaKkIni
MOHHOTO OOMEHa; KayeCTBEHHBIE PEaKIMH Ha TPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HMOHBI: XJOpHI-, OpOoMHI-, HOAMI-, cynbdar-, ¢ocdar-, kapOoHaT-,
CUIINKAT-aHUOHBI, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHUS, MarHHs, KaJbIus,
ATIOMUHMUS, Kene3a (2+) u xenesa (3+), meau (2+), IMHKA
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14

VYwmenue:

MPEJICTaBIATh PE3yJabTaThl dKCIEpUMEHTa B (OpME BBIBOJIOB, J0KAa3aTENbCTB,

141
rpaduKOB M TAOJIHII U BBISBIISTh SMIMPUIECKHE 3aKOHOMEPHOCTH
YCTAQHABJIMBAaTh CBA3M MEXKIY peaJlbHO HAOMI0JAaeMbIMH  XMMHUYECKUMHU
14.2 ABJICHUSIMU U IPOLIECCAMM, IIPOUCXOASIIMMU B MAaKPO- U MUKPOMHUPE, OOBSACHATH
IPUYMHBI MHOTOOOpa3usl BEILECTB
INEPEYEHb JJIEMEHTOB COJIEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM

IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHSATHUS

11 UucTteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

12 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA.

1.3 Xumudeckas popmyiia. BaTeHTHOCTh aTOMOB XUMHUYECKHX IeMEHTOB. CTETICHh OKHCIICHUS

14 3aKoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aTomMHas Macca. OTHOCUTENbHAas
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHUN

15 KomuuecTBo BemectBa. Moibs. MossipHass Macca. MousipHbiii 00bEM Ta30B. B3aumocBsi3b
KOJIMYECTBA, MACChI U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 dusznueckue M XUMUYECKHUE SIBJICHMS. XHUMHYECKash peakius U e€ MNpU3HaKU. 3aKOoH
COXpaHEHHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS

2 [lepuonnueckuin 3akoH u lIlepmommueckas cucremMa Xumuyeckux osnemeHtos JI.M.
MenneneeBa. CTpoeHHE aTOMOB
[lepnonnueckuit  3akoH. Ilepmommueckas cucrema Xxumudeckux anementos [I.U.

2.1 MengeneeBa. [lepuoast u rpymnibl. @U3NUECKUN CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB
MePUO/Ia U TPYIIIHI DJIEMEHTA
Crpoenue aroMoB. CocTtaB aToMHBIX sfep. M3oronsl. DnekTponsl. CTpoeHUe 3JIeKTPOHHBIX

2.2 o0osiouek aToMoB MepBbIX 20 xumudeckux sjemMeHToB [lepumomuueckoit cucremsl JI.M.
Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB,

23 Kalusi, Kajblus (paamyca aToOMOB, OJJICKTPOOTPHUIATEIIBHOCTH, METAUIMYECKUX U
HEMETAIITNYEeCKUX CBOMCTB) M MX COEAMHEHUN B COOTBETCTBHUHU C MOJOKEHUEM DJIEMEHTOB B
[Tepuoanueckoii cuctemMe u CTPOCHUEM X aTOMOB

3 CrtpoeHue BemecTBa

31 Xumu4aeckas CBSI3b. KoBanentnas (momnsipHast u HETIOJsIpHAsT) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 371EMEHTOB. MloHHas cBsA3b. MeTannnyeckas CBs3b

39 TI/Ian KPUCTAJUIMYECKUX PEMIETOK (aTOMI;Ia}I, HOHHad, MeTananeCKa;U{), 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMUECKON PEMIETKU M BUa XUMHUECKOU CBSI3U

4 Baxneiiiine npeactaBUTeNM HEOPraHMUECKUX BellecTB. Hemeramibl M UX COEAMHEHUSI.
MeTtasuibl U X COeTMHEHUS
Kimaccudukanmmss w  HOMEHKIATypa  HEOPTaHMYECKUX  COCIMHECHHM: OKCHJIOB

41 (conmeoOpasyrole: OCHOBHBIE, KHCIOTHBIE, aMQOTEpHbIE) U HECOIe00pa3yIoIIue;
OCHOBaHMWH (IENOYM W HEPACTBOPUMBIE OCHOBAHUSA); KUCJIOT (KHUCIOPOJCOIEPKAIIUE U
OECKHUCIOPOIHbBIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIBIX)

492 dusznueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJOpa,

KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHHU

42



dusnyecknue U XMMHYSCKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTUA, HATPUA, KAJIH,

4.3 MarHus U KaJIbLIMsl, AIFOMUHUS, JKelle3a. DINEKTPOXUMUUYECKUM psiJl HAPSDKEHU METaJIIOB
44 Ou3nyeckue W  XMMHYECKHE CBOMCTBAa BOJOPOJIHBIX COCOUHEHUN  HEMETAJUIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPO/IA, aMMHUAKA
45 dusnueckue U XMMHUYECKUE CBOMCTBa okcuaoB HeMeramwios: cepsl (I1V, VI), azora(ll, 1V,
' V), bocdopa(lll, V), yraepoma(ll, 1V), xpemuus(1V). ITonyueHne OKCHIOB HEMETAILIOB
16 Xumuueckre cBorcTBa okcuaoB: MetauioB |A-IIIA rpynm, nunaka, mexu(ll) u xenesa(ll, 111).
[TonyyeHnue OKCHI0B METAILIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHMI U aM()OTEPHBIX THAPOKCHUIOB (Ha MPUMEPE THAPOKCHIOB
' ATFOMUHUS, JKese3a, InHKa). [lonydenne ocHoBaHu# 1 aM(OTEPHBIX THIPOKCUIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM, CEPHUCTOMH,
4.8 CepHOM, a3oTHOU, (ochopHOH, KpeMHHEBOH, yroinpbHOU. OcoOble XMMHYECKHE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KuCOT. [lonydeHue kucior
4.9 OO6mue XUMHYECKHE CBOMCTBA cpeHux coJier. [lomyduenue coneit
410 [Tonyuyenue, cobupanue, paclo3HaBaHWE BOJOPOJA, KUCIOPOJA, aMMHaKa, YIJIEKHUCIOTO
rasza B JIJabopaTopuu
411 [Tonydyenne amMmmuaka, CEpHOM M a30THOM KHMCIOT B MPOMBIIUIEHHOCTU. OOIIHe CrocoObl
MOJTYYCHUST METAJJIOB
4.12 ['eneTnyeckas cBsI3b MEXKIYy KJIacCaMH HEOPTAaHUYECKUX COCTMHEHHI
5 XUMUYECKUE PEAKIIUU
Krnaccudpukanus XUMHUYECKHX PEAKIUi 10 Pa3jMYHbIM MPU3HAKAM: TI0 YUCIy M COCTaBY
5.1 YYaCTBYIOIIMX B pPEaKIMH BEUIECTB, MO TEIIOBOMY 3(h(dEKTy, M0 HU3MEHEHUIO CTeleHen
OKHCJICHUS XUMHYCCKUX 3JIEMECHTOB
59 TemmoBoit 3p¢GeKT XUMHUYECKOW pPEaKIUu, TEPMOXMMHUYCCKHE YpaBHEHUS. ODK30- U
SHAOTEPMHUUYECKUE PEeaKIHH. TepMOXUMHUECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTaHOBUTENH. [Iporecch
5.3 OKHCJICHUSI M BOCCTAHOBJICHHUS. DJICKTPOHHBIM OajaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOM
peakiu
54 Teopus onekTponuTHUecKod aucconanvu. KaTHOHBI, aHUOHBL. DJIEKTPOJIUTHI H
' HEeNIeKTPoNUThl. CUITbHBIC U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIHAINH
55 PeaKI_II/IIfI. HOHHOIO OOMeHa. Y CIoBUS npouTeKaHI/m peaxkiuii MOHHOTO OOMEHa, MOJHbIE U
COKpaII€HHbIC HOHHBIC YPABHEHUS PEAKIIHi
6 XUMHUS U OKpy’Karolas cpeja
BemectBa u Marepuansl B MOBCEIHEBHOW >KM3HHU 4YelloBeKa. be3omacHoe HMCHob30BaHUE
6.1 BEIIECTB U XHMHUECKHUX peakuuid B nabopatopuu u ObiTy. IlepBas momoms mpu
XUMHUYECKUX 0’KOTaX U OTPABIICHUSIX
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpeibl (KUCIOTHBIE TOXKIU, 3arpsi3HEHUE TIOYBHI,
6.2 BO3JlyXa M BOAOEMOB), cmocoObl ero mpenorBpamieHus [IpexenvHas momycTumas
koHueHTpauuss BeuiectB (IIJIK). Ponp XuMum B pelieHHMM 3KOJOTUYECKHX MPOOJIEM.
VYcunenune napHuKoBOTO Y (dexTa, pa3pyIieHrne 030HOBOTO CIIOs
[Ipumenenue cepbl, azora, Qocdopa, yriepona, KpeMHHs U HUX COEIUHEHUH B OBITY,
6.3 MEJULIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03siiicTBe. [IpuMeHeHne MeTaqioB U CIUIAaBOB
' (cramb, 4yryH, AIOpaJlOMUHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX COEIUHEHUH.
[ToHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT KOPPO3UHU
6.4 [IpupoaHble MCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBINA ra3, He(PTh), MPOTYKTHl HX
nepepaboTku (OEH3UH), X POJIb B OBITY ¥ MPOMBIIUIEHHOCTH
65 [lepBonavabpHBIE MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COSAMHEHUIX yriiepoa (MeTaH,

9TaH, 3TWJICH, aAlCTUJICH, 3TAHOJI, TJIMLICPUH, YKCYCHAasA KI/ICJ'IOTa). [Tonsitue 0 OMOJIOrMYECKU
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Ba)XHBIX BCIICCTBAX: XKHUpPaAX, 6em<ax, YIJIEBOAAX — U UX POJIK B )KU3HH YCIIOBECKA

7 Pacuérsr:

7.1 1o hopMysaM XMMHYECKHX COEAMHEHUM

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKHM YPaBHEHHUSM

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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