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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMma Mo XMMHH OCHOBHOTO oOIero o6paszoBaHus (yriayOJEéHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pPe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo XuMHuM pa3paboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O ILENsIX, OOIIel cTpareruu
oOy4eHMs, BOCHHUTAHUS M PAa3BUTUS OOYYaAIOMIUXCA CPEACTBAMU y4eOHOTO
IIPEIMETA, ONPEAEIIAET 0053aTebHOE IPEIMETHOE COIEPKAHUE, €r0 CTPYKTYPY MO
pazmenaMm M TeMaM, pacOpelesieHue 10  KiaccaM, PEKOMEHAYEMYIO
[OCJIEAOBATEIBHOCTh  M3YYEHUS XUMUM C Y4YETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4YeOHOro Ipolecca, BO3PAacTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mporpamme 0o XUMHM — YYUTHIBAKOTCA
BO3MOXKHOCTH Y4Y€OHOTO MpEeAMETa B peajn3aluu TPeOOBaHUHA K IMIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yiabTaTaM OOyuYeHUsS WU B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB  y4€OHO-IIO3HABATEIbHOM  JESATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

N3ydyenne XWMUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOIUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKIUX OPUEHTHUPOB, Pa3BUTHSI MHTEIUIEKTyabHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydYaroIMXCs, Ha NPOAODKEHHE OOYy4YeHHsI Ha YpPOBHE CpPEIHEro
o01miero oOpa3oBaHusI.

3HaHHE XHMHM CIYXKUT OCHOBOM 11 (OPMUPOBAHHS MHPOBO33PEHUS
00y4aroIIerocsi, €ro MpeACTaBICHUH O MaTepHATbLHOM €IWHCTBE MHUPA, BAKHYIO
pOJIb UTpatoT GOPMUPYEMBIE XUMHUEH MPEACTABICHUS O IPEBPAIICHUSIX dYHEPTUU U
BEUIECTB B MpPHUPOJE, O MyTAX peUIeHHs] TI00anbHBIX MPOOJIEM YCTONYHMBOIO
Pa3BUTUSL YEJIIOBEYECTBA — CBIPHEBOW, JHEPrE€TUUYECKOM, IPOIOBOJIBCTBEHHOM
po0eM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xummu:

CIOCOOCTBYET  pealiu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
(bopMUPOBaHUA KYJIBTYphI IMYHOCTH 00YYAIOIIMXCS, UX 001IeH 1 (QyHKIIMOHATBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMHpOBAHHE MBIILJICHUS U TBOPYECKUX CIOCOOHOCTEM
OoOyJarommxcs, HaBBIKOB WX CaMOCTOSITENbHOW Y4eOHOH  JeATeThbHOCTH,
DKCIIEPUMEHTATBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B POPECCUOHATBLHON AESITEIbHOCTH;



3HAKOMUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
MPEICTABICHUIM O €UHCTBE MPUPOABI U YEIOBEKA, SIBJISETCS KIIOYEBBIM TAllOM B
(bopMHpPOBAaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YYaIOIIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbIe HampaBlieHWS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIUPUKON
CoNlep KaHUsl TIPEIMeTa, KOTOPBIH SBISETCS IMEJaroruH4ecKd aganTHPOBAHHBIM
OTpPaXEHUEM OTIPE/ICIICHHOTO Tara Pa3BUTHs XUMHUH.

VYriyOn€HHbIH Kypc XMMUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMbI MEPBOHAYAIIBHBIX MOHATUNA XUMUHU, OCHOB
HEOPTaHUYECKOM XMMUHU, OCHOBOIOJATaIOMUX MPEACTaBICHUM OOIIe XUMHUHM U
OTJICTHHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CTpykTypa coAepKaHHs MPOTPaMMBI M0 XHUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa kK e€¢ m3ydeHuto. CoJiepkaHHue CKIAAbIBACTCS U3 CHUCTEMbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKOM
peaknuu. O0e 3TH CUCTEMBbI OPTaHW30BaHBI MO TMPHUHIIUAITY TOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCErO €CTECTBO3HAHMS,

[Tepuonuueckoro 3axona [[.1. MenieneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

MIPEACTABICHUIA 00 IEKTPOTUTHICCKOM TUCCOIUAITIH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KHHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHMYeCKUX 3HAHHMM TOJIOKEHBI SMIUPUUECKH TOJYYCHHBIC
dakTtbl. TeopeTnyeckue 3HAHUST PA3BUBAIOTCS MOCTIEAOBATENILHO OT OJJHOTO YPOBHS
K JpyroMy W o00ecHeYrBalOT OOydYaroIIuMCs BO3MOXXHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OO0JIACTH TPAKTUYECKOTO TPUMEHEHUS
M3Y4acMbIX BEIECTB.

OcBoeHne coiepKaHUsS TPOTPAaMMBl MO0 XUMHU  TMPOUCXOAWT  C
WCITIOJIb30BAaHUEM 3HAHUMN U3 paHee U3YUYCHHBIX YUEOHBIX MTPEIMETOB: OKPYKAIOIIUNA
MHUp, Onosiorus, pu3ruka, MaTeMaTUKa, reorpadusi, TEXHOJIOTHSI, HCTOPHS.

[Iporpamma oOcCHOBHOTO 00mIero oOpa3oBaHus MO XUMHH (YIIIyOJEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHHE (PyHAAMEHTAJIBLHOIO XapakTepa
oOpa3zoBaHus, crHenuPpUKA Y4eOHOrOo mpeaMera W O0O0ECIEUYCHHE YCIEITHOTO
oOy4eHHs Ha CIEIyIoIleM ypoBHE oOpaszoBaHus. B mporpamme mo XumMuu
peanu3yeTcsl pa3BUBAOIIAs U MPAKTUYECKas HAMPABICHHOCTh OOYYCHUS XUMUH,
mupdepenumanust  oOydeHHs,  BKIOYarolmlas  NPOPUIbHYIO  TMOATOTOBKY
oOydJarommxcsi ¥ TOCJEAYIOIIee CaMOONpeAeieHUE B BBIOOpPE HaNpaBICHUS
oOydeHus B MpoUIBbHBIX KJIaccax.



YriyOonéHHoe wW3ydeHHWe XUMHUU  CIIOCOOCTBYET  peanm3aluy  3aaad
npodecCUOHaNbHON OpUEHTALMY U HAMPABIEHO Ha MPEIOCTaBICHUE BOZMOXKHOCTH
KOKJIOMY O0O0yYaroleMycsi MpOSIBUTh CBOM HWHTEIUIEKTYaJbHbIE M TBOPYECKUE
CIIOCOOHOCTH IIPU M3YYEHUH YUeOHOT0 MpeMeTa, HEOOXOUMBIE JJI IPOOJIKEHUS
oOpa3oBaHUs U JATBHEHIIICH TPYI0BOH JESITEIILHOCTH.

[Iporpamma 10 xumum (yrayOJE€HHBIM YpOBEHb) TIpeIHA3HAUYCHA IS
UCIIOJB30BaHUs B OOpa30BaTEIbHBIX OpPraHU3aIUsAX, PEATU3YIONIUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayos€HHOro, MpopUILHOIO) H3YYEHHUS OTISIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMs.

OO6pazoBaTenbHble (PYHKIIMM XWMHUHU, U3ydyaeMOW Ha YIIyOJIeHHOM YpOBHE,
peanusytorcs B mpoiiecce GOpMHUPOBAHUS 3HAHUNM OCHOB XMMHUYECKOW HAYKH Kak
00JIacCTU COBPEMEHHOTO €CTECTBO3HAHUsA, 00JIACTH MPAKTUYECKOW AEATEIbHOCTU
yeJoBeKa W OJHOTO U3 KOMIIOHEHTOB MHUPOBOUM KyJIbTYpbl. 3ajada y4eOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BaXKHEHIITUX
(bakToOB, MOHATUN, 3aKOHOB ¥ TEOPETUUECKUX TOJIOKEHHUH, TOCTYIMHBIX 0000IIeHHI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPHOOMICHUH K HAy4YHBIM
METOJaM TMO3HAaHMUSI TIPU HU3YUYCHUU BEIIECTB M XUMHUYECKUX pPEaKIHii,
GbopMUPOBAHUU U PA3BUTUU MMO3HABATEIHLHBIX YMEHUM U CLIOCOOOB JEATEILHOCTH U
WX TPUMEHEHHU B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATETbHOCTH, OCBOCHHMM TMpaBUJ 0OE€30MacHOTO OOpallleHHus C BeElIeCTBaMHU B
ITIOBCEHEBHOM KU3HU.

[enu u3ydeHuss XUMHUM OTPAXKAIOT HAMPABJICHHOCTh 00YUEHUs HA PA3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYPHI.

N3ydyenne XuUMUHM HaOpaBJI€HO HA JIOCTUXKEHHUE CIEAYIOIIMX LeJei:

dbopMHpOBaHHWE UWHTEIUIEKTYaJbHO Pa3BUTOM  JIMYHOCTH, TOTOBOW K
caMm000pa30BaHnI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

dbopMupOBaHHE CUCTEMbl XUMUUECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, KaK OCHOBBI [IJI1 TOHUMAHUS XHMHYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOIIET0 MUPa, OCBOCHUE SI3bIKA HAYKH;

NpUOOIICHHE OOYyJaroIuXcsl K CaMOCTOSTCIbHOM II03HABATEIBHON M
HCCIIEIOBATENIbCKON  JIESITEIBHOCTH, K  HAay4YHbIM  METOJaM  IO3HaHUS,
dbopMUpOBaHUE MOTUBAIIUU U PA3BUTHUE CIIOCOOHOCTEN K U3YUCHUIO XUMUM;

dbopmupoBanre  oOmelH  (QYHKIIMOHAIBHOW ¥ €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUU OOBSICHATH U OIEHWBATH SBJICHUS
OKPYXAIOIIEro MHpA, UCIMOJIb3Yysl 3HAHUS U OMBIT, MOJTYYEHHBIC TMPU HU3YyUYECHUU
XUMUH, IPUMCHSITh UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU B TPYI0BOM
NesTeTbHOCTH;



pa3BuUTHE Yy OOydYaromuxcsi HWHTepeca K H3yUYCHHI0 XUMHH # cdepam
JEATEIIbHOCTH, CBSI3aHHBIM C XHMHEH, MOTHUBAIlMSI K OCO3HAaHHOMY BBIOOPY
COOTBETCTBYIOIIETO MPOQHUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

OCO3HAHHME IIEHHOCTH XMMHUYECKUX 3HAHHWI B JKHU3HHM 4YEJIOBEKA, IMOBBIIICHHUE
YPOBHSI DKOJOTHYECKON KyJIbTYpbl, HEMPHUATHE JCUCTBUN, IPUHOCSIIUX Bpe
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOIEH;

npruoOpeTeHNne O0yJaIOIMUMHUCS OIbITa CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJISI PA3JIMYHBIX BUIOB JIEATCITLHOCTH.

Ha yriny6nénnoe uzydyenue yueOHOro npeamera « XuMmus» oTBoauTcs no 102
yaca B 8 1 9 kiaccax (3 yaca B Hezelnto), Bcero 204 yaca 3a Ba rojia 00ydeHus.



COAEPXKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

XuMusi — BaKHAs 00JIACTh €CTECTBO3HAHUS M MPAKTHYECCKOW JEATEITLHOCTH
yenoBeka. [Ipenmer xumun. Pons xumum B s)ku3HU denoBeka. KpaTkue cBenenus 00
VMCTOPUM BO3HUKHOBEHMS U Pa3BUTUS XMMHUU. XUMHUA B CUCTEME Hayk. Tena u
BellecTBa. PU3NUECKME U XUMHUECKHE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSHUS
BemeCTB. lIoHATHE O TEOPETHUECKHX W HIMIMPUYECKUX METOJax IMO3HAHUS B
€CTECTBCHHBIX HayKax. [IpeacraBieHus 0 HAydHOM MO3HAHUU HA HMIIHUPHUYECKOM
ypOBHE: HAOJIIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE, BHIYHCIICHUE.
[IpencraBienust 0 HAy4YHOM MTO3HAHWU HA TEOPETHUECKOM YPOBHE: HAyUHbIE (PaKTHI,
npo0sema, TuroTe3a, TEopus, 3aKO0H.

A3pIk xuMuH. ICTOUHUKN XMMUYECKOM HHPOPMALIUH.

[Tonsitue o Meromax pabOThl ¢ XUMHUYECKMMU BeriecTBaMu. OO0OpyioBaHue
IIKOJBHOM XuMHUYeckod sabopatopun. [lpaBuia Oe3omacHoro oOpalieHus: c
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Huctele BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AYyX, IPUPOAHBIN ras,
He(Th, IPUPOAHBIEC BOJIbI, TOPHBIE MTOPOJIBI U MUHEpabl. [IOHSITHE O TOMOT€HHBIX U
reTeporeHHbIx cmecsix. CrocoOsbl pasaeneHus: cmeceit. OuncTka BEIecTB.

BemectBa 1 xuMHYeCcKHE pPEAKUUU. ATOMBI U MOJIEKYJIbl. XHUMUYECKUE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M CIIOXKHBIE BEIIECTBA.
Mertanibl 1 HeMeTalbl. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuyeckas hopmyia. BaieHTHOCT, aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OmnpelereHue BaJICHTHOCTU 3JIEMEHTOB IIO
dbopmynam OMHAPHBIX COSTUMHEHUHN U cocTaBlieHHE GOPMYIT OMHAPHBIX COSTMHEHUN

M0 BAJICHTHOCTHU 3J€MEHTOB. OTHOCUTENbHAS aTOMHAas macca. OTHOCUTENbHAs
MOJIEKYyJIsIpHasg macca. MaccoBast A0JisI XMMHUYECKOTO 3JIEMEHTA B COECAUHEHUH.
Haxoxnenue npocreiinieil popMyIibl BEIIeCTBa 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3auMoOCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COoeAuHeHu. MolisipHass macca cMecu BelecTB. MoJibHas J10JIA
XUMHUUYECKOTO DJIeMEHTa B coequHeHMH. HaxoxaeHue mnpocreiiiein (GopMysisl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Pu3nUeCKUe U XUMUAYECKUE SIBJIICHUS. XUMUUYECKAs] PEAKUs U €€ MPU3HAKHU.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEakiui. 3aKOH COXPAHEHUsI MACChl BEILIECTB.
AToMHO-MOneKysipHas Tteopus. JKuszHb u gearenpHocTh M.B. JlomoHnOcOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX PEAKIUN (COCTUHEHUS, PA3JIOKEHHUS,
3aMmelneHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE UW3Y4YEHUE BEUIECTB M SIBICHUI. 3HAKOMCTBO C
XUMUYECKON TOCYJ0oM, C mNpaBwiaMH paboThl B Ja0OpaTOpuu W MpUEeMaMu
oOparteHus ¢ 1abopaTopHbIM 00opyaoBaHueEM. M3ydenne u onucanue Gpu3nueckux
CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEHIECTB — METaVIOB M HEMETaJUJIOB.
Habmonenue gusnveckux (IMIaBjIeHHE BOCKa, TassHUE JIbJla, pacCTUPaHUE caxapa B
CTYIIKE, KWIIEHHE€ M KOHJIEHCALMS BOJAbI) M XHMHYECKUX (FOpPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOUN MPOBOJIOKHU, B3AUMOJACHCTBHE COABI WIM MEJA C COJITHOM
KHUCIIOTOM) siBeHUM. O3HAKOMJIEHHE C 00pa3iaMu BEIIECTB KOJIMYECTBOM | MOJIb.
Habnrogenue u onucaHue MNPU3HAKOB NPOTEKAHUS XWMHUYECKHX peakUuui
(pa3noxkeHue caxapa, B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJOpHUIOM Oapusl,
NOJy4YeHHE U pa3ioxenue runpokcuaa menu (1) mpu HarpeBaHwn, B3aMOACHCTBUE
xene3a ¢ pactBopoM cosid Menu (II). M3ydyenue cnoco6oB paszaenenust cmeceit (¢
IIOMOILBIO MarHura, ¢unbTpoBaHUE, BBIITAPMBAHMUE, JTUCTUIUISLIAS,
xpoMarorpadusi), NpPOBEJECHUE OYMCTKM TNOBapeHHoW conu. Habmonenue wu
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMNX 3aKOH COXPAHEHUS MACCHI.

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

IIpeacraBnenus o rasax. Bozgyx — cMmech razos. CocrtaB BO3ayxa. 3aKOH
ABorazipo. MoJsapHblii  00bEM Ta30B. OTHOcUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIECTBA I10
U3BECTHOM OTHOCUTENIbHON MIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B IpH
XUMHUYECKUX PEAKIUSAX.

Kucnmopon — snemeHT M mpocroe BemecTBo. HaxoxaeHue kucimopoaa B
npupoze, pusndeckue 1 XUMHUYECKHE CBOWCTBA (PeaklUUy TOPEHUsSI U OKHCIICHHUS ).
[Iponecchl okucneHus B kuBoM npupoge. Okcupawl. [IpumeneHue kucnopona.
Crioco0bl Moxy4YeHus KUCIopo/ia B 1abopaTOpUu U MpoMbliieHHOCTH. [ToHsiTue o
karanuzarope. KpyroBopor kucimopoma B mpupone. O30H — auIOTPOIHAS
MoauduKkanus kuciaopojaa. O30HOBbBIN CIIOH, €r0 3HAYEHUE JI51 )KUBBIX OPTAaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TernoBoit 3¢hdekT XUMHUYECKOW pPeakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HAOTEpMHUYECKHEe peakuuu. Tomnuso. Mcrnons3oBaHue yriisi 1 METaHa B
KadyecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — anemenT u npocroe BenectBo. HaxoxieHre Bogopoaa B Ipupoze,
¢duznyecKre U XMMUYECKUE CBONCTBA, TPUMEHEHHE, CrIOocO0bI onyueHus. [lonstue
0 KMCJIOTax M coysix. Mcronbs3oBaHre BOAOPOAA B KAYECTBE TOILIUBA.

Bopa. ®usnueckue csorcrBa BOAbl. Boma kak pactBopurens. PacTBOpSL
HacebllieHHble 1 HEHACBHIIEHHbIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTopbl, BIUAIONIME Ha PACTBOPUMOCTH TBEPIBIX M Tra3000pa3HbIX BEILIECTB.
CriocoObl BbIpa)KeHUS KOHIIEHTPALMK PAaCTBOPOB: MAacCOBas J0Ji1 PACTBOPEHHOIO



BEILECTBA, MOJISIpHAas KOHLIEHTpauus. Poib pacTBOPOB B MNpPUPOJIE M B KU3HU
YEJIOBEKA.

Xumuyeckue cBorctBa Bonbl. [lonstue o0 ocHoBanusix. Ilonstue 00
uHAuKatopax. KpyroBopoT BOAbl B NOpHpoAE. 3arpsA3HEHHE MPUPOIHBIX BOJI.
OxpaHa 1 OYUCTKA IPUPOJIHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcuapl. Knaccuduxanms
OKCHJIOB:  cosieoOpasyrouie  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHBIE) U
HeconeoOpazyomue. MexayHapoaHash HOMEHKJIATypa OKCHIOB. TpHUBHAIbHBIC
Ha3BaHUS OKCHJIOB. PU3MUECKUE U XapaKTEPHbIE XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMoOIeliCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSMH, C IPYTUMH OKCHUIAMH).
[TosyyeHue OKCUAOB.

[loHsiTHE O TUAPOKCUAAX — OCHOBAHUSIX U KHCIOPOJCOAEPKAIINX KUCIOTaX.
Kucnorel. Kiaccubukanus kucior. MexayHapoaHass HOMEHKIATypa U
TpUBUAJIbHBIE Ha3BaHUA KHUCIOT. DHU3nyeckne M XMMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJIEHiCTBUE C METAJJIaMH, C OKCHJaMHU METaJJIOB, OCHOBAHUSAMHU U COJIIMH).
Pan aktuBHoctn MeraioB H.H. BbekeroBa. Ilomyuenume kucnor. Kuciaorsr B
IpPUPOE, MPUMEHEHHE BAXKHEUIIINX KUCTIOT.

OcHoBanusa. Krnaccupukanuss OCHOBaHUM: IIEJIOYM M HEPACTBOPHUMBIE
OCHOBaHMsI. MexayHapoiHasi HOMEHKJIaTypa OCHOBaHHUW. TpHBHaIbHBIE HA3BAHMS
ocHoBaHmii. Illemoun, ux cBoiicTBa (B3aMMOJECHCTBUE C KHUCIOTHBIMH OKCHJIAMH,
KHUCJIOTaMU U COJIIMH) M CHOCOObI moiryueHusi. HepacTBopuMble OCHOBaHUS, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMHM) U CIIOCOOBI MOIy4eHHsI. AM(OTEPHOCTb.
[Tonsitue 00 am@oTepHbIX TUAPOKCHIAX (HAa MpUMEPE TUAPOKCHUIIOB IIMHKA U
AJIFOMMHMS): XMMUYECKHE CBOMCTBA (B3aUMOIEHCTBUE C KUCIOTaMU U LIEJI0YaMU) U
MOJTyYEHHUE.

Comn  (cpennue, Kucible, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coJiel. TpuBUanbHble Ha3BaHuA coliel. Dusnyeckue u xapakTepHbIe
XMMHAYECKME CBOWCTBA Ha ITpuMepe cpeanux coiier. [lomydenue coneil.

I'eHeTnUecKas CBA3b MEXK/y KJIIACCAMH HEOPTaHUUYECKUX COCTMHEHHM.

OKCNEpUMEHTAIIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OIpPEIENICHUE COIEPKAHUS KUCIOpOa B BO3YXE;

noJiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia;

HAOJIOJICHUE B3aUMOJICHMCTBUS BEUIECTB C KHUCIOPOAOM M YCJIOBUU
BO3HMKHOBEHUS U MTPEKPAILCHUS TOPEHMUS;

O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OMMCAHUE UX CBOMCTB;

NoJIyueHHe, coOuMpaHue, paclio3HaBaHUE W W3Y4YEHUE CBOMCTB BOJIOPOJA
(ropeHue);

B3aMMOcicTBrE Bomopoa ¢ okcuaom meau (I1);



UCCIIEZIOBaHUE  OCOOEHHOCTEH  PACTBOPEHHUS] BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIIEHHON MaCCOBOM J0JIEH PACTBOPEHHOTO
BELIECTBA;

IPUTOTOBIICHUE PACTBOPOB C OMNPEAECIECHHONM MOJSPHOM KOHIIEHTpAaLHUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJICWCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbLIUEM);

ONpeaeIeHUE PACTBOPOB KUCIIOT U MIEJIOUEH C MOMOIIBIO HHAUKATOPOB;

uccienoBaHre 00pa3ioB HEOPraHMUECKUX BEIIECTB PA3TUYHBIX KIJIACCOB;

u3ydyeHue BzaumozeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIUN HEUTpaInu3aluu;

MOJIy4YeHUE HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajljia
JIPYTUM U3 PacTBOPa COJIH;

B3aUMOJICHCTBUE TMAPOKCHUIA IMHKA C pACTBOPAMU KUCIIOT U IIEJI0YEH;

pElIEHUE DHKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepnoauyeckuit 3axkoH u Ilepumoaumyeckass cucreMa XUMHYECKHX
jemeHTOB /I. 1. MenaesieeBa

Crpoenune aroMoB. XUMHUYECKasi CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIuu.

[lepBble TOMBITKM KiIAacCUPUKAMKA XUMHUYECKUX dJieMeHTOB. [lonsitue o
rpynmnax (ceMencTBax) CXOMHBIX AJEMEHTOB: IIEJIOYHBIX U IIETOYHO3EMENbHBIX
MeTajulax, rajoreHax, WHEpTHbIX (OJaropojHbIX) razax. OJIEMEHThI, KOTOPHIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIAPOKCHUIBI.

[Tepuonuueckuii 3akoH. OtkpsiTHE [leproanueckoro 3akona. [leproanueckas
cucreMa xumuueckux dsemeHToB J[. M. MenneneeBa. KoporkonepuonHas u
JUIMHHOTIepuoaHast (opmbl Tabmuubl «llepuonnueckas cucreMa XHUMHYECKUX
anemenToB /. 1. MenneneeBay. Ileproas! u rpynisl (A- u b-rpymier).

Crpoenne aromoB. CocTaB aroMHbIX saep. M3oromel. PagmoakTMBHOCTS.
DONEeKTPOHBI. DJEKTPOHHAS OpOUTAIb. DHEPreTUYECKUe YPOBHU U TMOTYyPOBHU
atoma: s-, pP-, O-opOutamu. DJEKTPOHHBIE KOH(PUTYpallMd M SJICKTPOHHO-
rpaduueckue ¢Gopmyasl aToMoB. DU3MUECKUN CMBICH MOPSIKOBOIO HOMEpA,
HOMEpA MeproJia U rpymnmbl eMeHTa. CTpoeHue 3JIEKTPOHHBIX 0007104YEK aTOMOB
nepBbix 20 xumuyeckux 3nemeHToB [lepuoanueckoit cucremsl [. . Menneneena:
pacnpesesieHue 3JEKTPOHOB I10 SHEPreTHYECKHM YpPOBHSIM, ITOJAYPOBHSM H
opoutansm. Guznueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJlyca aTOMOB XHMMHUYECKUX D3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB 10 rpynmnaM 1 nepuojam. Msmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHHI XUMUYECKHUX AJIEMEHTOB B IIEPUOJAX U



rpynmnax. XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTa [0 €ro IMOJOXEHHUIO B
ITepuoanueckoint cucreme . 1. Menneneena.

3unauenue [lepuoanueckoro 3akona u lleproaguyeckoil cucTeMbl XHMHUYECKUX
DJIEMEHTOB Ul pa3BuTHA Hayku W npaktuku. . M. MenneneeB — ydeHbli U
I'PaXKIaHMH.

DNEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBS3b.
Bubl XUMHUYECKOH CBSI3M: KOBAJICHTHAS NOJIIPHAsS CBA3b, KOBAJICHTHASI HEIIOJISIPHAS
CBS3b, MOHHAS CBsA3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM M MOHHOW CBS3H.
DJEeKTpOHHBIC U CTPYKTYpHBIE (hOpMyIIbI BemiecTB. KaTnoHbI M1 aHHOHBI.

Kpucrannnueckue u amop(Hble BemecTBa. THIbI KPUCTATNIMYECKUX PEILIETOK:
VOHHAs1, aTOMHAsl, MOJIEKYJISIPHAsI U UX XaPAKTEPUCTUKH.

Crenenb okucnenus. OnpeesieHue CTeNeHe OKUCIECHU aTOMOB B OMHApHBIX
coenuHeHnAX.  OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE  peakunu.  lIpomeccer
OKHCIICHHSI U BOCCTaHOBJIEHUA. OKHCIHMTENM M BOCCTaHOBUTENH. CocCTaBieHUE
YPaBHEHUH MPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3(()ULHUEHTOB METO/I0M 3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIBHOE U3YYECHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3liaMu METAJUIOB U HEMETAJUIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ INPH TOMOIIM PHCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOUIUX  I[PUMEPBl  OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKECHHUS], COSTUHEHU ).

MesknpeaMeTHbIE CBSI3U

Peanmmzannss MeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMHUU B 8§ Kjacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAYYHbBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAyKaX.

OO01re ecTeCTBEHHO-HAYUYHbIE IOHATHS: sIBJIEHUE (TIPOLIeCcC), HAyYHbIA (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiacCU(UKalus, MNePUOIUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEITb.

@dusuka: SBICHUS MNPUPOAbI, (UINYECKUE SIBJICHUS, BEIIECTBO, TEIIO,
bu3nueckue BEIUYMHBI, EAUHUIBI HU3MEpPEeHHs, OO0BEM, Macca, arperaTHble
COCTOSIHUE BEIIECTBA, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPOCHHE
ra3oB, *UJKOCTEH W TBEPIbIX (KPUCTALIIMYECKUX) TEN, DJIEKTPUUYECKUN 3apsf,
KOJIMYECTBO TEILJIOTHI.

buonorus: 6uocdepa, hoTocuntes, mporecchl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOAbI, TOJIE3HBIE
MICKOITa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOJICTBO, XUMUYECKUE TEXHOJIOTUH, CHIPhE,
KOHCTPYKLMOHHBIE MaTE€pPUAJIBI.



9 KJIACC

BeurecTBo M XUuMHYecKasi peakuus

[ToBTOpeHne u yriyOjieHue 3HaHMM OCHOBHBIX pa3/esioB Kypca 8 Kiacca.
Crpoenne aromoB. CBOMCTBa aTOMOB XMMUYECKUX JIEMEHTOB, UX KOJIMYECTBECHHBIC
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JIEKTPOOTPULATEIbHOCTb, JHEPTHUs
noHuzauuu). IlocienoBaTenbHOCTh 3aI0JIHEHUS 3JIEKTPOHHBIX OpOUTajIell aTOMOB
ManbIX nepuoaoB. OCOOEHHOCTH 3allOJIHEHUS! DJIEKTPOHHBIX OpOMTaneil aToMOB
Oonpiux nepuonoB. Ilepuoauueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB B CBETE
NpEACTaBICHU O cTpoeHUuH aroMa. CTeneHb OKUCIEHUS U BAJICHTHOCTb.
[IpencraBnenne o NEPUOIUYECKON 3aBUCUMOCTHA CBOMCTB XUMHUYECKHUX HJIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XKUAKOM M Tra3000pa3HOM
COCTOSIHUM. BHIbl XMMHYECKOW CBSI3M: HMOHHAs, KOBAJEHTHAas (HEMOJISIpHasd,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeXaHu3M O0Opa30BaHUs
KOBAJICHTHOM CBSI3H.

MexmoneKysipHble B3aUMOJCHCTBHS (BOAOPOJHAs CBs3b, CUiIbl Ban-nep-
Baanbca). Tunbl KpUCTaUIMYECKUX PEIIETOK — aTOMHAas, MOHHAs, METaJUInYecKas,
MOJIEKYJISIpHAsi — 1 OCOOEHHOCTH WX CTPOECHHUS. 3aBUCUMOCTb CBOICTB BEIIECTBA OT
THUIAa KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XUMHUYECKUX  pEaKIuil.
Knaccudukanus XMMHUECKUX peaKkUMid MO pa3IUYHbIM MpU3HAKaM (110 YHCITy U
COCTaBy Y4YaCTBYIOLUIMX B PpEaKIMM BEUIECTB, MO TEIUIOBOMY A3(¢eKTy, II0
WU3MEHEHUIO CTENEeHEH OKHMCIECHUS XMMHYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaau3aTropa, o arperaTHOMY COCTOSIHUIO pearupyroluX BEIECTB).

DJIEMEHTBI XUMHUYECKON TEPMOJINHAMUKHU. DHEPTETUKA XUMUYECKUX PEAKIUN.
TernoBol 3P GhEeKT XMMUYECKON peakiuu. JK30- U IHAOTEPMHUYECKUE PEaKIlnH,
TEPMOXMMHUYECKHE ypaBHEHMs. 3akOoH l'ecca M ero cinenctBus. BerauciieHus mo
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTH XMMHWYECKOW pEakUMH. 3aKOH JACMCTBYIOIIMX MAacc.
@DakTopkl, BAUSIOIME HA CKOPOCTh XMUMHUYECKOW pEaKLMH. DHEPrus aKTUBALWU.
[Tonsitue o katamuze. depmentol. UTHTHOUTOPEI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsrue o
XMMHUYECKOM paBHoBecun, npuHuun Jle Illarense. VYcmoBus cMmelieHus
XUMHUYECKOTO paBHOBecUsl. DakTOpbl, BIMSIOUIME HA COCTOSHUE XHMHYECKOTO
paBHOBecud. [IporHozupoBaHue BO3MOXXHOCTH  NPOTEKAaHUS  XMUMHYECKHUX
NpEeBpaLICHUI B Pa3IMYHBIX YCJIOBHUSIX HAa OCHOBE MPEACTaBICHUI 00 M3y4YEHHBIX
AIIEMEHTaX XMMUYECKON KHHETUKH U TEPMOJIUHAMUKHU.



OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC pEaKIMH. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHU
OKHCIICHHs. BakHble OKHCIHMTENIM W BOCCTaHOBUTENW. llepmaHraHat kanus
(xapaktepuctuka). CocTaBieHHE ypaBHEHHI OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peaKkIuii ¢ UCMOJIB30BaHUEM METO/1a SJIEKTPOHHOIO OajaHca.

DJNIEKTPOJIUTHYECKAsE Jucconualusi. XUMUYECKHE pEaklM B PacTBOpax.
Teopus seKTpONUTHYECKOM ArCccorayu. PacTBopeHne kak (PU3NKO-XUMUIECKHI
nporecc. IloHarne o0 rHUOpaTax W KPUCTALIOTHApPATaX. OJNEKTPOJUTHI H
HEAJIEKTPOIUThl. KaruoHbl, aHWOHBL. MexaHU3M [HUCCOUMALMU BEIIECTB C
Pa3JIMYHBIM BUJIOM XUMHUUYECKOU CBsA3U. CUIIbHBIC U c1a0ble ANeKTPOIUThL. CTeneHb
JUACCOLMAlNM, KOHCTaHTa jJucconranuv. OHHOE€ TPOU3BEACHHE  BOJIBL
Bopoponueiii  mokaszarens. WHAMKATOPBL. DNEKTPOJUTHYECKAS JIUCCOLIUALIMS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakiuu noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa.
MonekynsipHble, OJIHBIE U COKPAIICHHbIE MOHHBIE YpaBHEHHUS peakinil. CBoilCcTBa
KHUCJIOT, OCHOBAaHUW M COJied B CBETE NPEACTaBICHUU 00 HIEKTPOJIUTHUYECKON
aucconuanu. KauecTBeHHbIE pEaKui HA UOHBL.

I'mpponus coneii. loHHbIe ypaBHEHUs TUAPOJIM3a COJEr. XapakTep Cpenbl B
BOJIHBIX PACTBOpAax COJICH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
MOJIETIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTAaHUYECKUX BEIIECTB — METAJUIOB U
HEeMeTaJuIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUs);

UCCIIEOBAaHNUE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKOUN peaklui OT BO3IAEHCTBUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOITHE 0OPATUMOCTh XUMHUUECKUX PEAKITHIA;

MICCIIEIOBAHUE JJIEKTPOIPOBOJIHOCTH PAaCTBOPOB, IMpolecca AUCCOLUALINU
KHCJIOT, II[eJI0YeH U COJICH;

MPOBEJICHUE OINBITOB, WIIIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE MHANKATOPOB (JIaKMyca, METWIIOpaHka 1 (eHon(pTanenHa) s
OMpeIeNICHNs XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEICHUE  OMbBITOB, WJUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHHe, peaKkIuy Pas3JIoKEHUs, COSTUHECHMUS );

pacro3HaBaHHE€ HEOPTraHMYECKUX BEIIECTB C TOMOIIbI0 KAa4eCTBEHHBIX
pEaKUHil HA UOHBIL;

pELIEHUE OKCIEPUMEHTAIBHBIX 33a7ad 1o TeMaM: «OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE peakuun», «l'uaponus coleiyn, «INEKTPOTUTHUECKAS
JIACCOLMALTUS.

HemeTansibl 1 MX COeITUHEHUS



OO6mrast xapakTepucThka HeMeTaioB. (OCOOCHHOCTH CTPOEHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB, IPOCTBIX BEIIECTB, aUIOTPONHUs. OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIE CBOWCTBA HeMeTauloB. (CpaBHHUTENBHAs XapaKTEPUCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmiass xapakTepucTHUKa TrajoreHoB. (OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTeNeHu OKucieHud. CTpoeHue u (u3NYECKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOKMCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBHE
C MeTaJylaM{, HEMETalaMH, BOJAOW, uienodamu). XiopoBoaopon. ConsHas
KHCJIOTa, XMMHWYECKHE CBOWCTBA, MOJydYEHHE, IpuMeHeHue. JlelicTBue XJjopa u
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BaxkHeIne XJIOpUIbl U UX HAXO0XK/ICHHE B
npupoze. [IoHAaTHE 0 KUCTOPOACOAEPKAMNX KUCIOTAX XJIOPA U UX COJISX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENEHU
okucienus. CTpoeHrne U pU3NYECKre CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOAA U
cephl. AJTOTPOINHBIE MOAU(PUKAIIMU KUCIOPOAa U Cepbl. XUMHUYECKUE CBONCTBA
cepbl (B3aMMOJEHCTBHE C HEMETaUlaMH, METaJUIaMH, KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHOM kucinoramu). CepoBOJOpON, CTPOEHUE, (QU3NYECKUE U
XUMHUYECKUE CBOMCTBa (KUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK MPEICTABUTENIM KUCIOTHBIX OKCHJIOB. CepHHCTas KUCJIOTa U €€ COJIH.
Cepnast kucioTa, GPU3NYECKUE U XMMUUECKHE CBOMCTBA (00IIME KaK MPeICTaBUTEs
KJj1acca KucioT U cneunduueckue). Conu cepHOi KUCIOThl. XUMUYECKUE PEAKIUH,
JeKalie B OCHOBE IMPOMBILIUIEHHOTO CHoco0a MOJy4YeHHUs CEpPHOM KHCIOTHI.
[IpeacraBneHuss 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C HUM TIpodeccusx.
[IpumeHeHue cepHOM KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuy Ha CyIbpUT-
, cynbdun- u cynbdar-annonsl. HaxoxxaeHue cepbl U ee COeAMHEHUN B TPUPO/IE.
XHWMHMUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSMU CEPbI (KMCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro Mpe10TBPALLECHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A3OT, pacnpocTpaHeHHEe B MpuUpoje, (Ppuznueckue U XMMUYECKHE CBOMCTBA
(B3auMojielicTBUE C MeTaJlJlaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopor azora B
npuposre. AMMHAK, €ro (PU3MYECKHMEe U XUMHUYECKHE CBOMCTBa (OKHCIEHHE,
OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOPa), IPUMEHEHUE U MOJIyYE€HUE B JIAOOpaTOPUH
U MPOMBINUIEHHOCTH. MOH aMMOHHUS, JTOHOPHO-aKLENTOPHBIA MEXaHHU3M €ro
oOpa3zoBanus. Conu amMMOHMS, HUX (U3MYECKME U XHUMHUYECKHE CBOMCTBa
(pa3noxeHue M B3aMMOJEWCTBHE CO IIENOoYaMu), NpuMeHeHue. KadecTBeHHas
peakius Ha noHbl aMMoHusA. Oxcunbl azota (I, IL, 111, IV, V). A3oTucras Kuciora.
A3OTHas KHCIIOTa, €€ MoJdy4YyeHue, PU3nyecKue 1 XuMUYECKHUe CBOIMCTBA (0011I1e Kak
MPEeACTaBUTENS Kjacca KHUCIOT W clienu(uueckue), nNpuMeHeHre. XUMUYECKUe
peaKkiuu, JexKalllue B OCHOBE MOJIYYeHHUS] @30THOM KUCIIOTHI B IPOMBIILIEHHOCTH.



Hutpatet u Hutputhl. KadecTBeHHBIC peakinuyi Ha HUTPAT- U HUTPUT-AHUOHEI.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JTOK]M, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

docdop, amnorponHbie Mmoaudukaruu dhocdopa (0emnblit U KpacHsI Gocdop),
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C METAJJIAMU, KHUCIIOPOIOM,
rajioreHaMu, KOHIIEHTPUPOBAHHBIMU a30THOM M CepHOW KucioTamu). OKCHIBI
docdopa (III, V), dochopnas kucnora, ¢u3nMdecKue W XUMHUUYECKHUE CBONCTBA,
nonyuenne. KauectBenHass peakuust Ha ¢ocdar-uonsl. IlpencraBnenus o
ranorenunax gocdopa (111, V).

[TonsiTue 0 MUHEpaNIBbHBIX YI0OpEHUsIX. A30THBIC, POCPOPHBIE, KOMILIEKCHBIE
ynoopenusi. XMMHUUYECKOe 3arpsi3HEHUE OKpYKarollel cpejibl COeIMHEHUAMH a30Ta
u docdopa.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCICHUSI.

VYrnepon, amnorponHsie Moaudukanuu (rpadur, anMas, dymiepeH, rpades,
HAHOTPYOKHM), (U3MYECKHE U XUMUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB
(B3aMMOJIeHCTBHE ¢ METaJUIaMH, HEMETaJlIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU U
cepHoil kucinoramu). [lonsitue 00 anpcopoiuu. KpyroBopot yriepojia B Npupoje.
Oxcunpl yriepona, ux GU3N4ecKue U XMMUYECKHUEe CBOMCTBA, IEHCTBUE HA JKUBBIC
OpraHu3Mbl, MOJYYEHUE U MPUMEHEHHE. JKOJOTUYECKHUE MPOoOIeMbl aTMOC(hEpHI,
cBsi3aHHbIe ¢ OkcuIoM yriiepoaa (V). YronpHas KUCIIoTa U ee CoJi, MX (PU3nYecKue
U XUMHUYECKHE CBOWCTBA, TOJNydeHHE W  nOpuMeHeHue. KapOoHartsl,
THAPOKApOOHAThI, WX CBOWCTBa. KauecTBeHHas peakius Ha KapOOHAT-WOHBHI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CETHCKOM
XO35UCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHWYECKHUX BEIIECTBAX KaK O COCTMHCHHIX
yriaepojaa: YriieBOAOPOAbI (METaH, 3TaH, STWJICH, alleTUJICH), 3TaHOJ, TJIHIIEPHUH,
yKCycHasi kucioTa. [IpupoHbIe HCTOYHUKH YTIIEBOAOPOAOB (yroib, MPUPOTHBIN
ra3, Hed)Th), MPOAYKTHI UX MEPEpabOTKU, UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOTOTUYECKH BAKHBIX OPTraHWYECKUX BEIIECTBAX — JKHpax, Oerkax,
yriaeBogaXx — W WX POJHM B JKA3HU 4YeJIOBEKAa. EIWHCTBO OpPraHMYECKHX W
HEOPTaHWYECKUX COCTMHCHUH.

Kpemunii, ero Qusnyeckne M XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHUE C
MeTaJUIaMH, KUCJIOPOJIOM, YTJIEPOJOM, TajoreHaMu), TOJyYeHHEe U TPUMEHEHHE.
Ponb kpemHuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CWJIMKATHI: (PU3UYECKUE U XUMUUECKHIE CBONCTBA, MMOTYyYCHUE U IPUMEHEHHE B OBITY
Y TIPOMBIIICHHOCTH. BaxkHeHre cTpouTebHbIE MaTEepHAIIbl: KEpaMuKa, CTEKIIO,
EeMEeHT, OeToH, xkene300eToH. [IpoGnembl  0€30MacHOr0  HCMOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.



bop. Ocob6ennoctu crpoenust aroma. OOmue npeacTaBieHus 0 GU3NIECKUX U
XUMUYECKUX CBOMCTBax. bopHas kucmiora.

DKCNepHUMEHTAIIBHOE N3yYE€HHE BEILIECTB U SBJICHUM:

03HAKOMJIEHUE C 00pa3liaMu NPUPOIHBIX XJIOPUIOB (TaJTOTEHUIOB);

IIPOBEJICHUE ONBITOB, OTpaKaOIMUX (U3MUECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB U UX COEAUHEHUN;

W3y4YEHUE CBOMCTB COJISTHOW KUCIIOTHI,

MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUI-, OPOMHI- U HOJUI-UOHBI U
HaO0JI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

03HAKOMJICHUE C 00pa3liaMu Cephl U €€ MPUPOAHBIX COCTUHEHMUI;

HaOMoIeHHe — mpolecca  OOyrIMBaHUS — caxapa  IOJA  JICWCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

M3Y4YEHUE XUMUYECKHUX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHL;

MIPOBE/ICHNE KAYECTBEHHBIX PEAKLUW Ha CYyIbPUA-, CyIb(UT- U CYIb(HAT-HOHBI
U HaOJIOZICHUE TPU3HAKOB UX MIPOTEKAHUS;

O3HAaKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, ¢ochopa U HX
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yIOOPEHHI;

MOJIy4eHUe, COOMpaHHe, pPACIIO3HABAHUE M H3YyYEHUE CBOICTB aMMHaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa UOH aMMOHUSI, HUTPUT-, HUTpAT- U
docdar-noHbI U U3yYEHUE MPU3HAKOB UX NMPOTEKAHMUS;

M3y4YCHHE B3aUMOJEHCTBUS KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MENIBIO,
CBOMCTB (hoCHOPHOI KUCIOTHI U €€ COJIeH;

O3HAaKOMJIEHHE C MOJENISIMHU KPUCTAJUIMYECKUX PEIIeTOK aiamasa, rpadura u
¢dynnepeHa, ¢ IpoOLECCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJEM U yCTPONCTBOM IPOTHUBOra3a;

nojilyuyeHue, coOupaHue, paclo3HaBaHWE M W3YYEHHE CBOICTB YIJIEKHCIIOTO
rasa;

NpOBEJCHHE KAayeCTBEHHBIX pEaKIUi Ha KapOOHAT- U CHJIMKAT-HOHBI U
U3y4YeHUE NPU3HAKOB UX NMPOTEKAHMS,

M3Yy4YEHUE B3aUMHBIX [TPEBPAIICHHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAaKOMJIEHWE C oOpa3laMu NPUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON IMTPOMBILIJIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 33134 0 TeMe «BaykHelne HeMeTauibl U UX
COEIUHEHUS.

MeTajibl 1 MX COeIMHEHUSA

OG6mrue cBoicTBa MeTaiuIoB. O0IIast XapaKTEPUCTUKA XUMUYECKUX AJIEMEHTOB
— METaJJIOB HA OCHOBAHMHM UX TOJI0KeHUs B [lepuoanueckoil cucreMe XuMUYECKUX
sanementoB [[. . MenneneeBa u crpoeHus atomoB. Metamibl A- u b-rpymm.



CrpoeHue NpoCThIX BEIIECTB — METAUIOB. MeTainyeckasi CBA3b U METANINYECKas
KpHUCTaJUIMuecKas penieTka (IpuMUTUBHAS KyOuueckas, 00bEMHO-LIEHTPUPOBAHHAS
KyOuueckas, IPaHEIEHTPUPOBAHHAS KyOuueckas, reKcaroHaJjbHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB.  ODJNEKTPOXUMUYECKUA pAN  HampsbkeHud  MetawioB.  OOmme
XUMHUYECKUE CBOWCTBA MeTayioB. OOmme crnocoObl MOTYyYEeHHUS METAJLIOB,
METaJuTyprus. DIEKTPOIU3 PACIVIaBOB U PACTBOPOB COJIEH KaK OJIUH U3 CIIOCOOOB
noJIy4eHus: MeTasuioB. [IoHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 31U THI
ux OoT Kopposuu. CmiaBsl (CTainb, YyryH, JOpaltoMuHui, OponH3a). [IpumeHnenue
METAJIJIOB U CIUIABOB B OBITY M MPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[IlenouHble MeTAJLIBL: TOJIOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemeHToB JI. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
duznyeckre 1 XUMHUYECKHE CBOWCTBA (HA MpUMEpPE HATPUs U Kajus), OTyYEHUE.
Oxcuzpl U THIPOKCUIBI HATPUS U Kanus. [IpuMeHeHne nieI0YHbIX METAJJIOB U MX
COEIMHEHHI. bronornyeckas posib HaTpus U KaJusl.

[[lenouyno3eMenbHbIe METaJUIbl MAarHMii MW KalbLMH: IIOJIOXKEHHE B
[Tepronnyeckoi cucteMe XuMUYECKUX 3JieMeHTOB []. 1. MeHeneeBa, cTpoeHne nux
aTOMOB, HaXOXJeHUE B Ipupoae. Pru3ndeckue U XMMUYECKUE CBOMCTBA Mardus 1
KaJnbpus. BakHeime coequHEHNs Kaubusl U Maruus (OKCHUJ, THIPOKCHI, COJIH),
CBOICTBA, IpuMeHeHue. JKecTKOCTh BOJIbI U ClIOCOObI ee ycTpaneHus. Kpyrosopor
KaJIbLIUS B IPUPOJIE.

AroMUHHAN: TI0JI0)KEHUE B [leprnoanyeckor CUCTEME XUMHYECKUX JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aToOMa, HAaXOxJeHUE B npupone. duszudeckue u
XUMHUYECKHUE CBOMCTBa alfOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHJA U THAPOKCUAA
anmoMuHus. [I[pumeHenne antoMUHUA U €ro CIIJIaBOB.

Memannwvt b-cpynn

OO6mast xapakTepucTuka MeTauioB b-rpynn  (MOOOYHBIX MOArPYI):
nojoxxkennue B Illepuomnueckor cucreme Xxumuuyeckux asnemenros [ .
MenneneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB. fIBJIEHHE «IIpOBajiay IJIEKTPOHA Ha
npUMepe CTPOEHHsI aTOMOB XpoMa, Me/H, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENEHU OKHCICHHS AaTOMOB B COCIAMHCHUSX. 3aBUCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THUIPOKCHIOB METAJJIOB OT 3HAYEHUS
CTENIEHU OKMCJICHHS JIEMEHTA B COCIMHEHHH (Ha MpPUMEPE COCAMHEHUN XpOMa).
[lepBoHavaJIbHBIE IPEICTABICHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHU OKHUCIeHHs. OOlue KpaTkue
NPEACTaBICHUST O (PU3MYECKUX M XUMHUYECKUX CBOWMCTBAX MPOCTHIX BELIECTB
(B3aUMOJENCTBUE C KUCIOTAMHU-OKUCIUTENSIMU), 00 UX OKCUAAX, TUAPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacraBieHns 00 aMMHAYHBIX KOMIUIEKCaxX cepedpa u
Meu. KauecTBeHHbIE peakiuu Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTETICHh OKUCIICHHS. XapaKTepUCTUKA GU3MICCKUX U
XUMHUYECKUX CBOUCTB, TpUMEHEHNE, aM(OTEPHBIC CBONCTBA OKCH/IA U THAPOKCUIA.
KauecTBeHHbBIE pEaKIIMy HA KATUOHBI IMHKA.

Kene3o: cTpoeHne aTroma, CTENEHH OKHUcIeHHs. HaxoxleHuwe B Tpupone.
du3nuecKue U XUMUYECKHE CBOMCTBA Kelie3a, IpUMEHEHNE. bruonornueckas poJib
xenesza. Oxcunpl, rugpokcuabl u conu skene3a (II) u xenmeza (III), ux cocras,
CBOWCTBA U MoJTydeHHe. KauecTBeHHBIC peaKkIuy Ha KaTHOHBKI Xkele3a (2+) u xelesa
(3+). Uyryn um crasb — ciuiaBel Jkenie3a. [IpOM3BOJICTBO YyryHa | CTallH.
DKoJioruyeckue mpoodIeMbl, CBI3aHHBIEC C METAIUTYPTHYECKUMHU MPOU3BOICTBAMHU.

DKCIEPUMEHTANBHOE U3yUYCHUE BEIECTB U SIBICHUM:

O3HAKOMJIEHHE ¢ o0pa3llaMu METaJUIOB U CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMU;

MOJIETIMPOBAHUE METALTUYECKOU KPUCTATUIMYECKON PELICTKY;

M3y4ECHUE B3aUMOJICHCTBUS METAJLIOB C BOJIOW, C pACTBOPAMU COJIEN U KUCIIOT,
HCCIIEIOBAaHUE MPOIECCOB AJIEKTPOIn3a pacTBopoB xyopuaa meau (1) m monuna
KaJiusi, KOpPpO3UU METAIIOB;

U3y4eHUE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbIMs U HATpUs C
BOJIOM, UX TUJPOKCHUIOB — C okcuaoM yraeposa (IV) u kucnoramu;

U3Y4YEeHHUE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaJbIIHS, )KECTKON BOJIBI;

W3y4YECHUE MPOILIECCOB MOJYYECHHUS! THUIPOKCUIOB KeJe3a, UX XUMHYECKUX
CBOIICTB;

M3YyUYeHHE MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEeaKIUid Ha UOHBI (MarHus,
KaJIbLIMs, aJTIOMUHMS, [IMHKA, JKene3a (2+) u xkenesa (3+), meau (2-+);

HAOJIIOICHUE U ONTMCAHUE OKPAIIUBAHUS TUIAMEHH HOHAMU HATPUS, Kalus U
KaJIbLIUS,

uccienoBanre aMm(pOTEPHBIX CBOMCTB THAPOKCUIA AJIFOMUHMS, THIPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pELICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHEenIIne MeTaJljIbl U UX
COCAUHEHUS.

XHuMHUS H OKpYKAKOLIas cpeaa

BemectBa u marepuansl B NMOBCEJHEBHOM JKU3HU 4YeEJOBEKa. BaxknHeniume
BEIlIECTBA U MaTepHuasbl, 00JaCTH MX MPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BCIIIECTB M XMMHYECKHX peaknuii B ObiTy. IlepBas momMomip mpu XUMHYECKHX
0>KOrax U OTPaBJICHUSAX.

Hogble maTepuanbl 1 TEXHOIOTUU. [ [pUHLIUIIBI «3€TIEHON XUMUN.



OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTH. XWUMHUS U 370pOBbE. 3HAUYCHHE
U3Y4YaeMbIX XUMHUYECKUX DJIEMEHTOB U MX COCIUHEHUN Mg (PYHKIIMOHHPOBAHUS
opraHusma yenoBeka. [loHsTre o 310poBOM 00pase KU3HU.

XHMMHUYECKOE 3arpsi3HEHUE OKpYXKaIoleh cpeibl. DKOJIOTUYECKHE TTPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMH YTJIEPO/IA, a30Ta, CEPBI, TIKEIIBIX MeTauoB. [loHsATHE
o [IJIK. Ponp X¥uMuu B pemieHUH 3KOJOTHIECKUX MTPOOIIEM.

DKCHNEPUMEHTAIIBHOE W3YYEHUE BEUIECTB M SIBJICHUI: O3HAKOMJIEHUE C
oOpasliaMu MaTepHaJioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepUabl),
ONpENEIICHNE KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOJEIHPOBAHHE IIpoOIECCca
0o0pa30BaHUs KUCIOTHOTO J0XIs, U3yUY€HHUE €ro BO3ACHCTBUS HA MaTEpPHAIIbI.

IloBTOpeHNe U 00001eHHe 3HAHMII OCHOBHBLIX pa3lejoB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH u [lepuoanyeckas cucteMa XMMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XUMHYECKHUX JIEMEHTOB U UX COCAMHEHUN B IIEPUOAAX U IPYIIaX.

CrtpoeHue BelecTBa B TBEPJIOM, KHIKOM U Ta3000pa3HOM COCTOSIHUU. Buin
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUYECKHX peakuuid 1O Pa3jIMYHbIM  MpPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH MHPOTEKAHUS XUMHUYECKUX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSIX HAa OCHOBE IMPEICTABICHUNM XHUMUYECKOM KHHETUKUA U
TEPMOJIMHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['mapoims conent. Peakuuu okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHW U coOJied B CBeTE€ IPEACTaBICHHH 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuusXx.

Meostcnpeomemmnule ceazu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MpH HM3y4YEHUU XHMUU B 9 Kiacce
OCYILECTBIISIETCS 4YE€pPe3 HCIMOJb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TAK Y MOHITUN, IPUHATHIX B OTJAEIBHBIX €CTECTBEHHBIX HAyKax.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHUE (TIpOIlecc), Hay4HbIN (axT,
TUI0Te3a, TEOpHs, 3aKOH, aHalIW3, CHUHTE3, KiIacCU(UKAIUS, MEPUOIUIHOCTS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJEIUPOBAHHUE, U3MEpPEHUE, MOJIEb, TEXHOJIOTHS,
MaTepUAJIbI.

®dusuka: BEHIECTBO, Telo, (U3NYECKUE BEIWYWHBI, CAUHUIIBI HU3MEPEHMUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTATUIMYECKHUX) TEN,
KPHUCTAJUINYECKAs PELIETKA, AIEKTPOH, SIAPO aTOMa, TPOTOH, HEUTPOH, UOH, HYKJIH/I,



W30TONBI, KBaHTHI, PAJHMOAKTUBHOCTh, aib(pa-, Oera- W ramMma-usIydcHHE,
ANEKTPUICCKUI 3apsi]], TPOBOJIHUKH, TTOIYIIPOBOTHUKH, TUIIICKTPUKH, COIHEUHBIN
CIIEKTp, pa3I0KEeHUE OEIOro CBeTa B CIIEKTP.

buonorus: sxocucrema, 6uocdepa, PoTOoCHHTE3, POLIECCH 0OMEHa BEIIECTB,
MHUHEPAJIbHbIC yIOOPEHHs, MHKpPOIJIEMEHThI, MAaKpO3JIEMEHTHI, MUTATEIbHbBIC
BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIbI, TOJIC3HBIE
MICKOTIaeMbl€, TOTUTMBO, BOJAHBIE PECYPCHI, TUIaHEeTa 3eMIIs.

TexHonOTHs:  CTPOWTENBHBIE  TEXHOJOTHH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTHHU 3JICKTPOHHOHN MPOMBIIIIICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBHI OCBOEHMSI ITPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOI'O OBLLEIO OBPA3OBAHUS (YIJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOILEro
oOpa3oBaHUs JOCTUTalOTCs B Xo0Jie OOy4YeHHS XMMUU B €AMHCTBE Y4YEOHOU U
BOCIIUTATEIBLHOUN JIEATEIbBHOCTH 00pa30BaTeIbHONM OpraHu3allid B COOTBETCTBHUU C
TPAJIULIMOHHBIMA POCCUMCKMMU COLMOKYJBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMM B OOIIECTBE MpaBWIaMHd U HOPMaMM IOBEJECHUSA U
CIIOCOOCTBYIOT IMpoIlecCaM CaMOIO3HAHUS, CAMOPA3BUTHS W  COIMATIM3alluU
oOyJaroIuxcs.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTHBHBIX I[IEHHOCTHBIX OpPUCHTAMA U
pacIIMpPEHUE OIBITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHUS:

[IPOSIBJICHUE LEHHOCTHOTO OTHOIIEHUsS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAYYHOMY U HCTOPHUYECKOMY HACJIEAUIO, TOHUMAaHNE 3HAYCHU XUMUYECKON HayK1
Y TEXHOJIOTUH B KU3HU COBPEMEHHOr0 OOIIECTBA, B pa3BUTHH SKOHOMHKU Poccuu
Y CBOETO PETHOHA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

IPEJACTABICHUE O COLMAJIbHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTUBE, TMPOSBICHHE KOMMYHHKATUBHOM KYJIBTYPhl B
pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH;

CTpPEMJICHHE K B3aMMOTIOHUMAHHIO M B3aUMOTIOMOIIU B MpoIlecce y4eOHOH U
BHEY4YEOHOM JEATEIHHOCTH;

FOTOBHOCTh OLICHMBATh CBOE MOBEICHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

3) popmMupoBaHUS EHHOCTH HAYYHOT'0 MIO3HAHWS

MHPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJUMBIC JIJIs
MMOHUMAaHHMS CYITHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAaHUWE [IECHHOCTH HAYYHOTO MO3HAHUS JJIs1 Pa3BUTHUS KaXKI0OI0 YE€JIOBEKA U
MIPOU3BOIMTENILHBIX CHJI OOIIECTBAa B IIEJIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAyYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IIPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPELOH;

MO3HABaTeIbHAsT MOTHBALUSI M MHTEpPEC K OOYYEHHUIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO, K HCCIEI0BATEIHCKON



NESATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
OoOy4YeHHS;

4) BOCIUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHHWE TOCIEICTBUU WU
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYPECHHS),
HEOOXOJMMMOCTH COOJIONEHUS TIpaBWUI OE€30MAaCHOCTH TMpU OOpalleHuH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpya0BOro BOCIMTAHUSI:

dbopMHpOBaHHE [IEHHOCTHOTO OTHOIIECHHSI K TPYAOBOWM MAESITEIIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIbCKON AEATENHHOCTU KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
cdepe;

6) 3K0JIOTHYeCKOT0 BOCTIMTAHUS:

0CO3HaHHE HEOOXOAUMOCTH OTHOIIEHUS K IPUPOJIC KAaK UICTOUHHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX [MOCIEACTBUM IS
OKpYXaIoIlel Cpe/ibl; 0CO3HAHUE TT100aTFHOTO XapaKkTepa SKOJOTUYECKUX MpoodiieM
U IMyTel UX PEIIeHUSs; CHOCOOHOCTh MPUMEHSTh 3HAHUS, [T0JTy4aeMble IPU U3YUECHUU
XUMUM, JJISI pElIeHUs 3ajlad, CBSI3aHHBIX C OKPYXaIOIIeH Ccpenoil; aKkTUBHOE
HENPUATHE NCUCTBUM, TPUHOCIIIMX BPEI OKPYKAIOILIEH Cpelie; OCO3HAHUE CBOEHU
pOJIM Kak TpaXKJaHWHA U TIOTPEOUTENS B YCIOBHUSAX B3aUMOCBS3U IPHUPOJIHOM,
TEXHOJIOTUYECKON M COLMAIBHOM Cpell; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOMN
JEATEIIbBHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble Pe3yJibTaThl OOYYAIOIIMXCS, OCBOMBILIMX IMPOTpaMMy IO
XUMHH OCHOBHOT'O O0IIeT0 00pa30BaHusl, BKIOYAIOT:

YCBOCHHE MEXIUCUUTUTMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTpa)KarolIux
MaTepUaJbHOE €IWHCTBO MHpa M NPOLECC IO3HAHMUS (BELIECTBO, CBOMICTBO,
DHEpPrusd, SIBJICHWE, HAY4YHBIM (PakT, 3aKOHOMEPHOCTb, TMIOTE3a, 3aKOH, TEOPHS,
HaOJI0IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHHE YHHUBEPCAJIbHBIMU Y4EOHBIMU JEHCTBUSMHU (TIO3HABATEIbHBIMH,
KOMMYHHUKATHUBHBIMH,  PETYJSITUBHBIMH),  BaXHBIMA  JJS  TIOBBIIICHUS
3G ()EKTUBHOCTH OCBOEHHUS COJAEpX aHUS Y4yeOHOro mnpeamera, (GpopMUpOBaHUSA



KOMIIETEHIIMM, a  TakkKe  MPOEKTHO-UCCIIEI0BATEIhCKON NEeATEIbHOCTH
00y4JaronInxcs B Kypce XuMuu;

CIOCOOHOCTh MX HCIIOJIb30BAaTh B y4E€OHOM, MO3HABATEIBHON M COIMAIBHOM
MPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHH

Bba3oBnle Jjornueckue a1eiicTBUA:

YMEHHUSI HUCIOJIb30BaTh IPUEMBI JIOTUUECKOTO MBIIIJICHUS IMPU OCBOSHUU
3HAHWH: PACKPHIBATH CMBICT XUMUYECKUX TMOHATHH (BBIACIATH MX CYIICCTBEHHBIC
MIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C IPYTUMHU TOHATHSMH); aHAIU3UPOBATH,
CpaBHHUBaTh, 00001IaTh, BBIOMpPATh OCHOBaHWUA JUIS  KilacCHpuKaMM U
CHUCTEMATH3allMM XUMHYCCKUX BEIIECTB M XMMHUYECKHX PEaKIui; yCTaHaBJIMBATh
MIPUYUHHO-CJICICTBEHHBIC CBS3H MEXKITY 00bEKTAMU U3yUEHUS;, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIyKTUBHbBIC, TEAYKTUBHBIC, TI0O aHAJIOTHH ); TIPEjIaraTbh KPUTEPHH
Y BBISBJIATH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B M3YIACMBIX MPOIECCaX U
SIBJICHUSX; MPOBOJUTH BHIBOJLI M 3aKIIIOUYCHUS, YMEHHUS NPUMEHATH B IIPOIIECCe
MO3HAHUS MOHATHUS (MPEIMETHBIE U METAIIPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, UCIIOJIb3YEMbIE B XUMHUH, TPEOOPA30BHIBATH MOJICTbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HaK (CUMBOJ DJJIEMEHTa), XUMUYeckas (opMyna U ypaBHEHHE
XUMHUYECKOW peaKIMK — MPH PEIICHUH YUeOHBIX 3a/1a4; C YY€TOM 3THX MOJICIIbHBIX
NPEACTABICHUM  XapaKTEpPH30BaTh HM3y4acMble XHMHYCCKHE BEIIECTBA M
XUMHUYECKUE PEAKIIHH.

Ba3oBble wucciaenoBareJbckue JAelcTBHSI (MeTOAbI HAYYHOr0 TO3HAHUS
BeILECTB M sIBJICHUIT):

YMEHUS TPUMEHSATH METOJbl HAyYHOTO TO3HAHWS BEIISCTB W SBICHUN Ha
OMIIMPUYECKOM W TEOPETHYECKOM YPOBHSAX B Yy4eOHOW TO3HABATCIBHON U
MIPOCKTHO-UCCIISIOBATEIILCKOM ACATEILHOCTH;

YMEHHUS HCIIOJB30BaTh IMOCTABJICHHBIC BOIMPOCHI B KAd4eCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIIEHO CTaBUTh BOIPOCHI; aHATM3UPOBATH (PaKThI, BEISBIISATH
u GopMyIUpOBaTH MPOOJIEMY, OMPEACNATh I€JIb W 3aJladyd, COOTBETCTBYIOIIHE
pEIIeHHIO MPOOJIEMBI; TIpeAJiaraTh OMUCATEbHYIO HIIA O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHUS MPOBOAUTH HU3MEPECHHS HEOOXOIUMBIX
napaMeTpoOB, BBIYUCIICHUS, MOJEIUPOBAaHUE, HAOMIOJECHUSI M ODKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSATEILHO IPOTHO3UPOBATh PE3YyJIbTATHI,
dbopmynupoBaTh 0000IIEHHUS U BBIBOABLI MO pe3yjbTaTaM IPOBEJIECHHOIO OIbITA,
HCCIICIOBAHUSI, COCTABIIATH OTYET O MPOJICIIAHHON paboTe;

Pa6Gora c undgopmanmueii:

YMEHHUSI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(pOpMaIuK (Hay4dHO-

MONyJISIpHAsT JUTEpaTypa XHUMHYECKOIO COJACP)KaHUS, CIPaBOYHBIE IOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTUIECKU OLIEHUBATH €€
JOCTOBEPHOCTh U HENPOTHUBOPEUYMBOCTh, OTOMpPATh M  HHTEPIPETHPOBATH
UHpOpMAIMIO, 3HAUMMYIO JJI pelleHHus y4eOHOHM 3ajauu; yMEHUs IPUMEHSATH
pas3nuuHble MeToAbl M (OpPMYyJIMPOBATH 3alpoChl IPU IOMCKE M OTOOpE
uHbopMaIuy, HEOOXOIUMOU Ui BBHIMOJTHEHUS Y4YEOHBIX 3a/lad; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH U pPAa3JIUYHbIE TOUCKOBBIC
CUCTEMBI; CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY HpeICTaBICHUSA
uHpopManuu (cxeMbl, rpaduKu, AWArpaMMbl, TAaOJMIBI, PUCYHKH U Jpyrue
¢dbopMbI); yMEHHUSI MCHOJIb30BaTh HAYYHBIA SI3BIK B KAa4eCTBE CpPEACTBA pabOTHI C
XUMHUYECKOM uHpOpManueil; MNPUMEHATh MEXMNpeAMETHbIE ((PU3NYECKHEe W
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (popMysbl, abOpeBUaTyphl, HOMEHKIIATYPY,
UCIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaIJIIIHOCTH.

KoMMmyHuKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

1) ymenus o61eHus (MMCbMEHHON M YCTHOW KOMMYHHUKAITHH):

MIPEACTABIATh IOJYYCHHBIC pPE3yJbTaThl MO3HABATEILHON EATECILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IYOJIMYHO BBICTyHaTh C MPE3CHTAIMCH
pPE3yNbTaTOB BBITIOJIHCHHUSI XUMHUYECKOTO OJKCIEPUMEHTa (HMCCIEA0BATEIbCKOM
71a00paTOPHON MM MPAKTUYECKON paboThl, y4€OHOTO MPOEKTAa); B X0JI€ TUAJIOTa U
(MJIM) TUCKYCCUU 3a71aBaTh BOMPOCKHI IO 00CYK/1aeMO TeME U BBICKA3bIBATh HJICH,
(bOpMyIMPOBaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEII0KEHHON
3ajauu.

2) yMeHHMsSI  y4eOHOTO  COTpyAHHMYECTBa (IPYyNIoOBas KOMMYHHUKAIIUS):

y4acTBOBaTh B TPYMNMNOBBIX (opMax padOThHI: MJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOW paboOThl, OMpPENeNsiTh CBOIO POJb, PACHPEACNATh 3aJaud MEXKIY
YJICHAMH TPYIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACHCTBUSAMH JAPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HHUKAIOIIME MPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxJIeHnn, OOMEHE MHEHUSIMH, «MO3TOBOM INTYypME» W JPyrux Qopmax
B3aMOJICHCTBHSI.

PerynsiTuBHbIC yHMBepcalbHbIe y4eOHbIE AeHCTBUS

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU y‘IC6HBIMI/I PEryJIATUBHBIMHA HCﬁCTBI/IHMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alnn, CAMOKOHTPOJII, CaMOKOPPCKIHH, B TOM
YUCJIC:



YMEHHs pemniatb yd4eOHble M HMCCIIEOBATEIbCKUE 3aJaud: CaMOCTOSTEIbHO
BBIOMpATh CIIOCOO pelieHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpATh HamboJee MOAXOMSAIIMM C Y4YEeTOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO pa0OTY MPU PEIICHUU YYEOHOU MIH
UCCIIEIOBATENBCKOM 3a7aui; Ha OCHOBE MOJIYYCHHBIX PE3yIbTaTOB (POPMYIHPOBAThH
00O0OIIeHUsI W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IPOIECCOB;
aHAJIM3UPOBAaTh PE3YyJbTaThl: COOTHOCHTH CBOM JIEUCTBHSI C ILJIAHUPYEMbBIMU
pe3yibTaTaMu, OCYILECTBIATh CAMOKOHTPOJb JEATEIbHOCTH; KOPPEKTUPOBATh
CBOIO JIESATEIBHOCTh HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yibTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHH OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YINIYOJIECHHOM YPOBHE MMEIOT OOIlee COJepkKaTeabHOe
AJIPO C MPEIMETHBIMU pe3yJIbTaTaMu 0230BOI0 YPOBHS, COTJIACOBAHBI MEXKIY COOOi,
YTO TMO3BOJISIET PEAU30BBIBAThH YIIIYOJICHHOE M3YYEHUE KaK B paMKax OTIIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX pealu3aliil WHANBUIYAJTbHBIX 00pa30BaTEIbHBIX
TPaCKTOPHA, B TOM YHCJIC UCIIONB3YS CETEBOE B3aMMOJICHCTBHE Oopranu3aruu. [lo
3aBEpIICHUH pealli3allud MPOrpaMMbl YIIyOJE€HHOTO YpOBHSA 0OOydJaromuecs
CMOTYT JieTaJbHEee OCBOUTh MaTe€pHUall, OBJIaI€Th PACIIMPEHHBIM KPYTrOM MOHSITHI U
METOJIOB, PEIIaTh 33/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONMMHUCS HAyYHBIX
3HAHWM, YMEHHH U CTIOCOO0B IEUCTBUH, crienupruuecKux i peIMETHON 00J1acTh
«XUMUS»; OCHOBBI HAYyYHOTO MBIIUICHUS;, BUABI JACATEIHHOCTUA IO MOJIYYCHUIO
HOBOTO 3HaHHWS, €r0 WHTEPNpETallid, MPeoOpa3OBaHUI0 W TPUMEHEHHUIO B
pa3sTUYHBIX YYCOHBIX W peaTbHBIX JKM3HEHHBIX YCIOBHUAX; OOCCIEYHBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K koHiy oOyueHus 6 &8 kaacce y oOyuwaromierocss OyayT c(oOpMUpOBaHBI
CIIEyIOIIME TPEAMETHBIEC Pe3yIbTaThl M3YUCHHS XUMUHU HA YTITyOJICHHBIM YPOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX TOHSATHI: aToOM, MOJIEKYJa,
XAMUYECKUM DJIEMEHT, METAUI, HEMETAaJUJI, aJUIOTPOIHs, IIPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOpPOAHAST U HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEIIbHAsA aTOMHAsi M MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEILIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JOJII XUMHYECKOrO »JJIEMEHTA B COCIUHECHUU,
MOJISIPHBIN 00BEM, OTHOCUTEINIbHAS TIJIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAHHUE,
coJib, aM(pOTEPHBIM OKCHA, aM(pOTSPHBIM THIPOKCHUJ, XHUMHUYECKas pPEaKIHs,
KJIacCU(UKAIAS PEaKIMi: peaKIud COCIMHEHUS, PEAKIIUA PA3I0KEeHUs, pPEeaKIuu
3aMeIIeHUs, peakiu oOMeHa, JK30- W SHJIOTEPMUYECKHE PEaKIuu; TEIUIOBOM



ahdexT peakuu; SAPO aTOMa, IICKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTalb,
paguyc aToma, XMMHYECKasl CBSI3b, MOJSPHAs U HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAs CBsI3b, HMOH, KAaTUOH, AaHUOH, pPACTBOpP, MaccoBas [JOJisI BEILIECTBA
(mponeHTHAs KOHILIEHTpAIMsl) B PacTBOPE, MOJSIpHAS KOHIEHTpPAILMS BELIECTBA B
pacTBOpe; JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUSA, OKUCIUTENN U
BOCCTAaHOBUTEIH, OKHCIICHHE 151 BOCCTaHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMUYECKUX TTOHATUN U TPUMEHSTh
9TU MOHATHUS MIPU ONUCAHUU BEILIECTB U UX MPEBPAILLICHHUII;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUSI (JOPMYJI BEILIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb OKHCIEHUS 3JEMEHTOB B OHMHAPHBIX COEIUWHEHUAX, MPUHAMJIEKHOCTb
BEILECTB K ONPEIEICHHOMY KJIacCy COeUHEHUH 1o (hopMyram, BUIbl XUMHYECKOU
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHCHUSX;

PACKpbIBATh CMBICI 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA
cocraBa, llepmomnueckoro 3axona J[. M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHUH, 3aKOHA ABOTraJIpo M €ro CJIEACTBUM, MPEACTABICHUN O HAYYHBIX METOJax
[I03HAHKS, B TOM YHUCJIE OKCIEPUMEHTAIBHBIX U TEOPETHUUYECKUX METOHax
VICCJIEIOBAHHUS BEIIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh MOHUMAHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIOKeHUs B [lepronnueckoit cucreme:

OMKCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 Gopmy Ileproanueckoil cuctemMsl
XUMHUYECKUX AJIIEMEHTOB: Pa3INyaTh MOHATUS «TJIABHAS MOATpyMa (A-rpymnrma)y» u
«mmobounas noarpynmna (b-rpymma)y», «maibie epruoab» U «O0JbIINE TEPUOIBI»;

COOTHOCUTH 00O3HayeHUs, KOTopble uMmeroTca B Tabmuue «llepuonnueckas
cucTeMa XuMHueckux »dineMeHtoB J[. M. MeHgeneeBa», ¢ UYMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMYECKUX JJIEMEHTOB (COCTaB U 3apsij
sapa, oOLIee YUCIIO 3JEKTPOHOB U PACHPECIICHNE UX MO 3JIEKTPOHHBIM CIOSIM);

OOBSCHATH CBS3b TMOJOXKEHUS HyeMeHTa B llepuogudeckoil cucreme cC
pacrpenesneHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSAM, ITOAYPOBHSM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBa,
XUMHUUYECKUE peakiuu (110 YUCTY U COCTaBY YYACTBYIOIIUX B PEaKIMU BEIIECTB, IO
TerIoBoMy b (DEKTy);

XapaKTepU30BaTh (OMUCHIBATH) (DU3NIECKUE K XUMUYECKHUE CBOMCTBA MTPOCTHIX
U CJIOKHBIX BEIIECTB: KUCJIOPO/Ia, BOJIOPOJA, BOJbI, OOLIME XUMUYECKHE CBOMCTBA
OKCHUJOB, KHUCJIOT, OCHOBAaHUW U COJIEW, I€HETUYECKYK) CBS3b MEXIYy HUMMH,



MOATBEPXKIAss TPUMEpPAMHU  MOJICKYJSPHBIX YPAaBHEHHMA COOTBETCTBYFOIIMX
XUMHUYECKUX PEaKIINi;

OTHCHIBATH POJIH KUCIOPOAA, BOJOPOJa M BOABI B MPUPOIHBIX MPOIECCaX, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MO)KHOE HCIIOJIH30BaHUE B COBPEMECHHBIX TEXHOJIOTHIX;

OOBSICHATH, M TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX
coCTaBa M CTPOCHUS, BO3MOXKHOCTH TMPOTEKAHWS XUMHUYECKUX TMPEBpAIlCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJBHYIO JOJI0 XUMHUYECKOTO AJIEMEHTa B COCIUHCHHH,
MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa 1Mo (OpMylie COCIUHEHUS, HaXOIWTh
MIPOCTEUIITY 0 (DOPMYITy BEIIECTBA IO MAaCCOBBIM HUIM MOJIBHBIM JIOJISIM 3JICMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSM XUMUICCKOHN pPEaKITny;

IPUMEHSTh OCHOBHBIE OIEpaIllii MBICIUTEIHLHOU JEATEILHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AIINIO, KIIaCCU(PHUKAIIMIO, BBISBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — IS N3YUCHUS CBOMCTB BEIIECTB U XMMHUYECKUX
peakInii, €CTECTBEHHO-HAYYHBIC METOJbI MO3HAHUS — HAOJIOJCHHE, M3MEpPEHUE,
MOJICIMPOBAHUE, HKCIIEPUMEHT (pEaIbHbI M MBICIEHHBIN) — JI1 OCBOCHUS
y4e0HOTO COJIepKAHUS;

PacCKpBIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHS K BOCCTAHOBIICHUSI, COCTABJISITh
YpaBHEHUSI TIPOCTHIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpPEAKIUH (METOI0M
AIIEKTPOHHOTO OajaHca);

yCTaHABJIMBATh CBA3M MEXKAYy peabHO HaOMI0/1aeMbIMU XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHM, MPOUCXOSIIMMHU B MaKpO- U MUKPOMHUPE, OOBICHSTH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOJr01aTh IpaBuiIa 0€30MacHOM padboThI B 1a00OPATOPUU NIPH UCIIOIB30BAHUU
XUMUYECKOH MOCY/TBI 1 000PYIOBaHMSI, @ TAK)KE TIPABHIIa OOPAIICHUS C BEIIECTBAMH
B COOTBETCTBHUM C WHCTPYKIIMSAMH BBITIOJIHEHUS J1a0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PadOT MO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIECTB
(BOJIOpO/Ia M KUCIIOPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPEAEIIEHHOW MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO SKCTIICPUMEHTAIBHBIX 3a7ad M0 TeMe
«OCHOBHBIC KJIaCChI HEOPTAHUYECKUX COCTUHCHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAaMHU XUMHYECKOHM TPaMOTHOCTH,
BKJIIOUAIOIIECH YMEHUsT 0€30MacHOro oOpaIeHus ¢ BeIeCTBaMu, UCIIOJIb3YEMbIMU B
MOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE IMPaBUJI MOBEJACHUS B IEIAX COCpEKEHUS
30POBbS U OKPYKAIOIIEN CPEJIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocs OyayT cGOpMHUPOBAHBI
CIICAYIOIIHME TPEIMETHBIE PE3YJIbTAThI M3YUCHHS XUMHH HA YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, aHUOH, DJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasl peaKIlus, TEIIoBor 3P heKT peakiuu, MOb, MOJISPHBIN
00BEM, pacTBOp;

3JIEKTPOJIMTBI, HEANEKTPOIUTHI, AJIEKTPOJIUTHYECKAS AUCCOLMALINS, PEAKIUU
MOHHOTO OOMEHa, THUJIPOJU3 cojiel, oOpaTuMble W HeoOpaTUMBbIE pEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLIWH, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJICHE W BOCCTAHOBJICHHE, DJJCKTPOJU3, aUIOTPOIus, aM(OTEpPHOCTH,
XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi), MEXMOJECKYISIPHBIC
B3aMMOJICUCTBUS (BOJOpPO/AHAs CBs3b, CWibl Bau-nep-Baanbca), xKoMIUIeKCHBIE
COCJIMHEHUS, KPUCTAUIMYECKUE DPEIIeTKH (MPUMHUTHBHAsA KyOudeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOu4eckasi, IrpaHELEHTPUPOBAaHHAS KyOudeckas,
reKcaroHajibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Hsl METaJUIOB, CIUIaBbl; CKOPOCTh
XAMHUYECKON PEAKIINH, KaTAIN3, XUMAYECKOE PABHOBECHE, SJIEMEHTHI XUMUYECKOU
TEPMOJMHAMHKHU KaK OJHOM U3 TEOpETUYECKUX OcHOB xumud; [1/1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHITUN U IIPUMEHSITh
ATHU MOHATHS MPU ONMUCAHUU BEIIECTB U UX NIPEBPAILCHUN;

HCIIOJB30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsi COCTaBJICHUS (DOPMYJI BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XMMHUYECKUX DJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOIO COCTaBa, IMIPUHAMICKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUNM 1Mo (opmysaM, BHIBI XUMHUYECKON CBS3M (KOBaJCHTHOM,
WOHHOM, METANTIMYECKOW) B HEOPraHUYECKUX COCIUHEHUSX, 3aps]l HMOHA MO
XUMHUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PaCTBOpPax HEOPraHUYECKHUX
COEAVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €0 MOHUMAHUE:

OTMCBIBATh U XapaKTepu30BaTh TabinuHyto ¢popmy [leproanueckoit cuctemsl
XMMHWYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «A-Tpynna» U «b-rpymnma», «Maibie
MEPHUOJIBI» U «OONBIIINE TIEPUOIBIY;

OOBSCHATH CBSI3b TOJOXKEHUS dyeMeHTa B llepwomuyeckoit cucreme ¢
pacupeneaeHueM DJICKTPOHOB 110 JHEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB DJIEMEHTOB M MX
COEIMHEHUN (KHCIIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJIOB) B MpeJesiax MajblX MEPUOAOB U TJIaBHBIX MOJATPYII C
YYETOM CTPOCHUS UX ATOMOB;



PACKpBIBATh CMBICIT TEOPUH AJIEKTPOIUTHIECKON AMCCoMaImy, 3akoHa ['ecca
U €ro CJEICTBHM, 3aKOHA JACUCTBYIOIIMX MAacCC, 3aKOHOMEPHOCTEW H3MEHEHUs
CKOPOCTH XHMMHYECKOW peakluu, HaNpaBICHUs CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTBhI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, O
TEIUIOBOMY 3(eKTy, MO arperaTHOMy COCTOSIHHIO PEareHTOB, MO W3MEHEHUIO
CTETICHEH OKHCIICHHUS XHMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTaju3aTropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, MOATBEPKIAs 3TO OINHUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XMMHYECKUX
peakuu;

COCTaBIISITh YPABHEHUS: DJICKTPOIUTUYECKOMN AUCCOIMAIIMH KUCIIOT, IIEI0Yei
U COJICH; MOJIHBIE U COKpAIIIEHHbIE YPABHEHUSI pEaKIil HOHHOTO 0OMEHa; peaKIluii,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TEHETUYECKOM CBSA3M MEXIYy BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOILIECCOB TUAPOIHM3a COJEH  MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YpaBHEHUI pEaKIui, CyIIHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUi;

MIPEICKA3bIBATh XapaKTep CPEIbl B BOJIHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATh) (PU3UUECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX
BEIECTB (KUCIOPOJ, 030H, Tpadut, amMmas, KpemMHH#, 60p, a3oT, ¢ocdop, cepa,
XJIOp, HATPHM, KaJIMA, MarHui, KaJIbIIMH, aTFOMUHUHN, )KEJIe30, MeJlb, ITMHK, cepedpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJE WX BOIHBIX PAaCTBOPOB
(aMmMHaK, XJI0pOBOJOPO/I, CEpoBOIOPO, okcuanl yraepoaa (II, IV), kpemuus (IV),
azora (I, II, 111, IV, V) u dochopa (III, V), cepst (IV, VI), cepuucras, cepnas,
azoTHas, QocdopHas, yrojibHas, KpEMHHUEBAas KUCJIOTHI, OKCUIbI U THUIPOKCHUIBI
metamuioB [A—IlA-rpynm, amtomunus, meau (1), muaka, sxenesa (11 u 11D));

MOSICHSITh COCTaB, OTHEIbHBIE CHOCOOBI MOJYYEHHUS U CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THUCTasi, OOpHas, yKCycHas
KHUCIIOTBI U MX coyin, Tamorenubl kpemuus (IV) u ¢pocdopa (III u V), okcua u
ruapokcu xpoma (III), nepmanranar kanus;

OTHCHIBATH POJIh BAKHEHIITNX H3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BIIUSIHUC HA KUBbIE OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHI;

IIPOBOJUTEL PEAKIIMH, TOITBEPIKIAIOIINEC KauYeCTBEHHBIH COCTaB Pa3IMIHBIX
BEIIIECTB, PACIIO3HABATh ONBITHBIM IYTEM COJIEp)KaIllHecs] B BOAHBIX PacTBOpax



UOHBI: XJIOpUA-, OpomuI-, UOAMI-, cyinbdar-, docdar-, kapOoOHAT-, CHIMKAT-,
cynbduT-, cynb@ua-, HUTpaT- U HUTPUT-UOHBI, THIPOKCUI-UOHBI, KaTHOHBI
aMMOHUS, MarHusi, KaJbliusl, aIIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBSACHSATH M MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX M3Yy4aeMbIX BEIIECTB B
3aBUCUMOCTH OT X COCTaBa U CTPOCHHUSI, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
UX CBOICTB, BOBMOXHOCTbh MPOTEKAHHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHWMHUYECKOW KUHETUKH H
TEPMOIMHAMUKHU;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIO XUMHYECKOTO 3JIeMEHTa 1Mo (opmylie COEIMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO JIIEMEHTAa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPALMIO BEIIECTBA B pPACTBOpPE, HAXOIUTh
IPOCTEUITYIO (POPMYITy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JI€MEHTOB,
IIPOBOJUTH PACUETHI 10 YPABHEHUAM XUMHYECKUX PEAKIUI C y4ETOM HEIOCTAaTKa
OJIHOTO M3 PEAreHTOB, NMPAKTHYECKOTO0 BBIXOJA NPOAYKTa, 3HAYECHMS TEILJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOJ01aTh paBuiIa 0€300acHOM padOoThI B 1a00OPATOPUU IPH UCIIOIb30BAHUU
XMUMHYECKOH OCYAbl U 000PYI0BaHMsI, @ TAKXKE MIpaBUIIa 0OpaIeHHsI C BELIECTBAMU
B COOTBETCTBUM C MHCTPYKIHUSIMU BBINOJHEHUS Ja0OpaTOPHBIX OMNBITOB U
IPAKTUUECKUX paboT MO TMOJYYEHUI0 M COOMpaHHIO ra3000pa3HbIX BELIECTB
(aMMuaKa M yrieKHUCIIOro ra3a) u peuieH’Io 3KCIEPUMEHTANBHBIX 33/1a4 M0 TeMaM
Kypca, MpEeICTaBIsATh pe3yibTaThl dAKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SMIIMPUUYECKHE 3aKOHOMEPHOCTH;

OPUMEHATH OCHOBHBIE OIEPALlMU MBICIUTEIBHON IEATEIIBHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O00O0IIEeHHE, CUCTEMATH3allUI0, BBISIBJICHUE MNPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3YYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJ€Th €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHUS (HaOJt0/IeHUEe, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pPeaibHbII U MBICIICHHBIN);

NPUMEHATh  TpaBwia  Oe30MacHOro  oOpalieHuss C  BEIICCTBaMH,
UCIOJIb3YEMBIMH B MIOBCETHEBHOM KU3HU, MIPABUJIA MIOBEJICHUS B LIEJIAX COEpEKEHUS
3I0POBbsl U OKPY’KaloIlled NpPUPOJHOM Cpeibl, MOHUMATh Bpel (OMacHOCTH)
BO3JICHCTBHSI HA JKUBBIE OPraHU3Mbl ONPEIEICHHBIX BEIIECTB, MOSCHATH Ha
npUMepax CrocoObl YMEHbBIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS,
3Ha4YeHHE KUPOB, OEJIKOB, YIJIEBOJOB JJIsl OpPraHu3Ma YelIOBEKa;

UCIIOJIb30BaTh MOJIyYEHHbIE MpEACTaBieHHUs O cepax mpodeccroHambHOM
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJOTUSMHU, KAK OCHOBY
U TIpo(heccHOoHaAIbHOM OpHEeHTAalMUu U IS OCO3HAHHOTO BHIOOpA XUMHUHM Kak



PO HIIBHOTO TIPEeIMETa TIPH MTPOI0JDKEHNN O0YUCHHS Ha YPOBHE CPEIHETO OOIIETOo
o0pa3oBaHMs;

y49acTBOBaTh BO BHEYPOYHOM MPOEKTHO-UCCIICIOBATECIHCKONW IEATEILHOCTH
XUMUYECKON W XUMHUKO-IKOJIOTHYECKON HAMPaBIEHHOCTH, MPHUOOPECTH OIBIT
IIPOBEJICHUS YUEOHBIX HCCIEIOBAHNI B YCIOBUAX 00pa30BaTEeIbHBIX OpTraHU3aIii,
a TaKKe OpraHu3aIii (IIEHTPOB) TOTIOTHUTEILHOTO 00pa30BaHus ACTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U (uudgposbie)
Konrtposabubie IIpakTnyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBarTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nes 1. [lepBoHavajibHble XMMHYECKHE IIOHSATHS
Xumust — BakHas 001acTh
€CTECTBO3HAHUS U
11 . 8 2
MIPaKTUYECKOMN IEATEIbHOCTU
YeJI0BEKa
BemecTBa u xummnueckue
12 23 1
peaxiuu
Hroro no pazneny 31
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
Bosnyx. [TonsTue o razax.
2.1 7 15 1 1
Kucnopon. Oxcunbr
Bonopoa. Ilonsarue o kucnorax
2.2 5 1
U COJISIX
Boga. PactBopsl. [lonsitre 06
23 P 11 1 1
OCHOBAHUSAX
OCHOBHBIE KJIacChI
2.4 . 15 1 1
HEOPraHUYECKUX COEIUHEHUN
Hroro no pazneny 46




Pa3nen 3. [lepuoauyeckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 3jemenToB . . MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucrema 10
XUMHYECKUX 351eMeHTOB []. U.
MenaeneeBa. CTpoeHue aroma
XUMHYECKASA CBS3b.
3.2 OKHCIUTEIBLHO- 15 1
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro o pazneny 26
Pe3epBHOE Bpemst -
OBIIEE KOJIMYECTBO YACOB I1O 102 5 5
ITPOTPAMME




9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudpossbie)
Ne o/m Kontpoabsnsie | IlpakTtndeckue
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHUYECKAas peaKIus
11 [ToBTOpenue u yriydiaeHue 3HaHUN O 5
' BEIIIECTBE
OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUS
1.2 P P 11 1 1
XUMHYECKHUX PEaKIUii
13 DIEKTPOTUTHYECKAS TUCCOLIUALIHSL. 10 1 5
' XUMHUYECKUE PeakIMM B pacTBOpax
Hroro no pazaeny 26
Pa3znen 2. Hemeraaibl M MX cOeAMHEHUS
21 OO61mast XxapaKTepUCTHUKA XUMHUUECKHUX 7 1
' aneMeHToB VIIA-rpynmnsl. ["anorenst
OO61mas XxapakTepucTUKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u eé€ 7
COE/IMHEHUS
OO11ast XapaKTepUCTHKa XMMUYECKUX
2.3 a5eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 12 1
COETMHEHUS
OO11ast XapaKTepUCTHKa XMMUYECKUX
2.4 aneMeHToB [VA-rpynnel. Yriepon u 13 1 2
KPEMHHI, UX coennHeHus. bop
Hroro no pazneny 39




Pasznea 3. Merajiibl 4 UX COeTUHEHUSHA

3.1 OO01111e CBOICTBA METAIJIOB 7
3.2 Baxneiime MeTaisl U UX COEIUHEHUS 19 2
Hroro no pazneny 26
Pa3znen 4. Xumus U oKpy:Kawias cpeaa
41 BemecTBa 1 MaTepualibl B )KH3HU YEIIOBEKA. 4
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Hroro no pazgeny 4
Pa3znen 5. O6001enue 3HAHMIT
51 [ToBTOpenue n 0600IeHNE 3HAHUI 7 2
' OCHOBHBIX pa3iesioB KypcoB 8—9 kiaccoB
Hroro no pazgeny 7
PesepBHOE Bpems -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJabubie
Bcero P
padoTbI

IIpakTH4yeckue
padoThbI

Jlara
HU3yYeHHUs

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTejibHbIE

pecypcsl

[Ipenmer xumuu. Posib XUMUH B KU3HU
geJJ0BeKa

Tena u BemectBa. Pu3nyeckue u
XUMHUYECKHE CBOICTBA BEILIECTB

duznyeckre ¥ XUMAYSCKHUE SIBICHUS

[IpencraBneHus 0 HAyYHOM MMO3HAHUH Ha
SMIIMPUYECKOM YPOBHE: Ha0JII0/IeHHE,

HU3MEPCHUE, DOKCIICPUMCHT, MOACIIMPOBAHUC.

[Tonsitue o MeToax paboTHI C
XUMUYECKUMH BEIICCTBAMHU.
O6opynoBaHue MIKOIbHON XUMHYECKON
nabopaTopuu

ITpakTuyeckas pabora Ne 1 o teme
"ITpaBusna paGoTel B 1a00paTopuu U
npuEMBI 0OpaILeHus ¢ J1JabOpPaTOPHBIM
obopynoBanuem"

YucTele BelecTBa U CMECH

Cnoco0Obl pa3zeneHus cmecei

ITpakTryeckas pabora Ne 2 o Teme
"Paznenenne cmeceli (Ha mpuMeEPe OUUCTKH
MoBapeHHoit conn)"




ATOMBEI 1 MOIJICKYJIbL

10 XHUMHYECKHUE FJICMECHTHI

11 IIpocTsle U Cll0KHBIE BELIECTBA

12 BemectBa MoJIEKYJIIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUS

13 Xumuueckas popmyna. BaeHTHOCTD
ATOMOB XMUMHUYECKHX 3JIEMEHTOB

14 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

15 OTtHOCuTENbHAs aTOMHAs Macca.
OTHOCHUTENIbHAS MOJICKYJIIpHAs Macca
Boluncnenust OTHOCUTEIbHOU

16 MOJIEKYJIIPHON MacChl BEIIECTB, MOJISIPHOM
MacChl, MacChl BEIIECTB M KOJIMYECTBA
BEIIECTBA

17 MaccoBas 107151 XUMHYECKOTO JIEMEHTA B
COCTUHEHUH

18 Haxoxpaenue npocteifiieit popmyIbl
BEIIECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB
Brruucnenus npocreiieit hpopmMyibt

19 BEIIECTBA IO MACCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

20 KonunuecTBo BemectBa. Monb

21 MousipHas Macca CMECH BEILIECTB

99 MosnbHast 10JIs1 XUMUYECKOTO 3JIEMEHTA B
COECTUHEHUH

93 XUMHUYECKUE SIBJICHUS. XUMUYECKASI

peaknus u €€ Npu3HaKku




24

3akoH COXpPAaHCHUS MACChl BEIICCTB

AToMHO-MoJIeKysipHas Teopust. JKu3Hb u

25 nesareabHocts M. B. JIomoHocoBa

26 XUMHUYECKUE YPABHEHUS

27 THUIBI XUMUYECKUX PEaKIUI
PacuéTel mo XMMUYECKUM ypaBHEHUSIM

28 KOJIMYECTBA M MACChI HCXOIHBIX BEILIECTB
WJIH TIPOJIYKTOB PEaKLUU
Brrunciienuss no ypaBHEHUSIM XUMUYECKON

29 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI TIO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WM MPOIYKTOB PEaKIUU

30 O06001IeHrEe U CUCTEeMaTH3alHsl 3HAHUI

31 KonTponbnas padora Ne 1 o teme
"BemecTBa 1 XuMHUueckue peakuuu'

32 Boznyx — cmech ra3os. [lonsTue o razax.

33 3akoH ABoraapo. MossipHbIil 005EM Ta30B
Brerunciienus 00bEMa, KOJIMYECTBA

34 BEIIECTBA rasa Mo U3BECTHOMY €To
KOJIMYECTBY BEIIECTBa, 00BEMY

35 OrtHocHUTeNnbHAS NIOTHOCTH ra30B
Onpenenenne OTHOCUTEIBHOU

36 MOJIEKYJISIPHOM MaccChl ra3000pa3HOro
BEIIIECTBA 10 U3BECTHOM OTHOCUTEILHOU
IJIOTHOCTH

37 OO6bEMHBIE OTHOILIEHUS Ta30B MPU
XUMHUYECKHUX PEaKIHIX

38 Kucnopom — srneMeHT u MpocToe BEIECTBO




39

OkcHuapl

[TpakTrueckas padora Ne 3 o Teme

40 "[Tonyuenue u coOupaHue KUCJIOpoa,
M3y4YeHUe ero CBOMCTB"

41 Kpyrosopor kuciopoa B mpupone

42 O30H — a;u10TpOnHas MOAU(UKALUSA
KHCII0po/a
TennoBoit 3 dexT XMMHUYECKOH peakuuy,

43 TEPMOXUMHUYECKHE YPAaBHEHMUS, K30~ U
SHAOTEPMUYECKUE PEAKLIUU

44 TomuuBo. Mcnionb30Banue yris 1 MeTaHa B
KayecTBE TOIUIMBA. 3arpsi3HEHHE BO3IyXa.
Beruncnenus 1o ypaBHeHUsIM XUMHYECKOU
peaKiuu: KOJIMYECTBa BEIIECTBA, 00bEMA,

45 MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BeIIeCTBa, 00BEMY, Macce peareHToB WK
IIPOJYKTOB pPEaKLU1

46 KonTtponsHast pabora Ne 2 mo reme
"Bo3ayx. Kucnopoa. Oxcuasr"

47 Bonopon — s1meMeHT 1 mpocToe BEHecTBO

48 CriocoObI osryyeHus BOA0poia B
J1abopaTOPUH ¥ IPOMBITTUIEHHOCTH
[IpakTuueckas pabora Ne 4 o Teme

49 "TTonyyenue u coOupanue BoJI0poJa,
W3y4YEHHUE €ro CBOMCTB"

50 ITonstue o kucnorax u comsix. Cocras

KHCJIOT U coJIei




51

Boruncnenus no ypaBHEHUSM XUMHUECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MacChl 110 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJIYKTOB pEaKIINU

52

dusnueckue cBoricTsa Boabl. Bona B
MIpUPOIC

53

XUMHU4YecKrue CBOMCTBA BObI

54

CocraB OCHOBaHUM

55

PaCTBOpBI. PaCTBOpI/IMOCTL BCIICCTB B BOJEC

56

CriocoObI BEIpaKCHHUST KOHIICHTPAITUH
pPacTBOPOB: MaccoBasi 10J1sl PACTBOPEHHOTO
BEIIECTBA, MOJISIPHASI KOHIICHTPALIUS

57

[TpakTruyeckas padora Ne 5 mo reme
"[IpuroToBieHne pacTBOPOB C
ONpeAEIEHHON MAaCCOBOM JOJIEH
pactBopéHHOrO BemecTBa. I [purorosienue
pacTBOPOB € ONPEAEITEHHON MOJIIPHOU
KOHIIEHTpalel pacTBOPEHHOTO BeriecTra"

58

Ponb pacTBOpOB B IpUpPOAE U KU3HU
yenoBeka. KpyroBopoT BozbI B pupoie

59

3arpsi3HeHue NpUpOIHBIX BOA. OXpaHa u
OUYHCTKA IIPUPOAHBIX BOJ.

60

Brruncnenus ¢ ucnoib30BaHueM rpadukon
PacCTBOPHUMOCTH I pACYETOB
PacTBOPUMOCTH BELIECTB

61

O0001IeHYE U cUCTEMATU3alUs 3HAHUN




Kontponbnas padota Ne 3 mo teme

62 "Bonopox. Bona. PactBopbl. OcHoBaHus"

63 Oxcuppl: cocTaB, KjIaccupuKanus,
TPUBHAJIbHBIC HA3BaHUS

64 [Tonyyenue u XUMHYECKUE CBOMCTBA
OKCHJIOB

65 [TonsiTHe 0 TUAPOKCHUIAX — OCHOBAHUSX U
KHUCJIOPOJICOAEPKAITUX KUCIOTaX

66 DU3NYECKUE U XUMUYECKHUE CBOMCTBA
KHUCJIOT

67 [Tonyuenue xKucnot

68 Krnaccudukanus ocHOBaHUN

69 [[€moun, MX CBOMCTBA U CIIOCOOBI
MOJTyYEHUS

20 HepacTBoprmBbIe OCHOBaHHMS, UX CBOICTBA
U CIIOCOOBI MOJTYyYEHUS
[TonsiTre 06 aM(pOTEPHBIX THAPOKCUIAX:

71 XUMHUYECKHUE CBOMCTBA U MOTyUYEHUE.
[IpuMeHeHne BaKHENIINX OCHOBAHHUM

79 Comu: coctas, ki1accudukanus,
TPUBHAJIbHBIEC HA3BaHUS

73 DU3NYECKUE U XUMUYECKHE CBOMCTBA
coseil. [lonyuenue comnei

74 ['eneTnueckas cBsi3b MEXAY KilacCaMHu
HEOPraHWYECKUX COCTMHEHUN

75 [Mpaktryeckas pabota Ne 6. Pernenne

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCME




«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUN

Brruucienus o ypaBHEHUSIM XUMHYECKOM
pEeaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bhEMA,

76 MAacChl 110 U3BECTHOMY KOJIUYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
MIPOJYKTOB PEaKIuu
KonTponbnas padora Ne 4 o teme

77 "OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHun"

78 [TonsiTHe 0 rpymmax CXOIHBIX AIEMEHTOB

79 DneMeHTbI, KOTOpbIE 00pa3yloT
amoTepHbIe OKCUIBI U TUIPOKCH/IBI

80 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa
KopoTtkonepuoanas v JUIMHHONEPUOIHAS

81 ¢dbopmel [lepuonndeckoii cucTemMsl
xumuueckux aneMeHToB J[.1. Menaeneena

82 OCHOBHBIE CBEIEHUS O CTPOCHHH aTOMOB

83 DHEpreTU4YeCKrue YpPOBHH U MOAYPOBHU
aToma, s-, p-, d-opoutanu
DneKTpOHHBIE KOH(MUTYpAIUH U

84 ANEKTpOHHO-Tpaduyeckue GopmMyIibl
aTOMOB
N3MeHnenue CBOKMCTB COEIMHEHHI

85 XUMHYECKHX JIEMEHTOB B MIEPHOJIaX U

rpynmnax




XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JIECMEHTA

86 1o ero noJioxkeHuto B [leproanaeckoit
cucteme /.M. Menaeneena
3nauenue [leprnoanyeckoro 3akoHa u

87 [Tepuonuueckoit CHCTEMBI XUMHYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKU U
MIPaKTUKH

88 DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX
9JIEMEHTOB

89 KoBasienTHas nossipHas CBs3b

90 KoBasieHTHas1 HemospHAs CBSI3b

91 Honnag cBs3b

92 DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI
BEILIECTB

93 Kpucrannuuecknue 1 aMopQHbIe BEIIEeCTBA

o4 Tums! KPUCTATUTHISCKUX PEIIETOK M UX
XapaKTEPUCTHKHI

95 CTeneHb OKUCIICHUS

9 OKHCIIUTETEHO-BOCCTAHOBUTEILHBIE
peaxiuu

97 XUMHUYECKHUE JIEMEHTHI — OKUCIUTEIN U
BOCCTAHOBUTEIIN
CocTaBiieHre YpaBHCHUN OKACITUTEIHLHO-

98 BOCCTAaHOBUTEJIBHBIX PEaKIIUi, METO/I
ANEKTPOHHOTO OanaHca
Brruncnenus mo ypaBHEHUSM XUMHUECKOMN

99 pEaKIuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

MAacCChI 110 U3BECTHOMY KOJIUYCCTBY




BelIecTBa, 00BEMY, Macce peareHToOB UiTn
MIPOJYKTOB PEaKIUU

Brruucnenus npocreiiineit MoJaeKkyasipHON

100 (hOpMyIIbI BEIIECTBA IO U3BECTHBIM 1
MacCOBBIM JOJISIM 2JIEMEHTOB
101 O06o01IeHre 1 cucTeMaTH3aIus 3HAHUHA 1
102 Konrtponsnas padora Ne 5 o teme 1
"Ctpoenue aroMa. XUMH4YECKasi CBS3b"
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOIT'PAMME




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Konrposbhbie | IIpakTHueckue Aara unpponLie
Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 CtpoeHue aToMOB 1
[locnenoBarenbHOCTh 3aMOIHEHUS
2 AJIEKTPOHHBIX OpOUTAJIEH AaTOMOB MaJIbIX 1
IIEPHOOB
CreneHb OKUCIIEHHS U BAJICHTHOCTh
4 Bunsl xummuueckou cBI3U
THUnbI KPUCTATTMYECKUX PEIIETOK,
5 0COOCHHOCTH CTPOCHUS KPUCTAIUTMUECKUX 1
pemeToK
6 Kraccudukanms XuMUIeCKUX peakiinii 1
M0 Pa3JIMYHBIM ITPU3HAKAM
7 DHepreTUKa XUMUYECKUX PEAKIIHA. 1
TennoBoii 3¢ HEKT XUMUIECKON PeaKITII
8 3akoH 'ecca u ero ciencreus 1
9 [ToHsATHE O CKOPOCTH XUMHUYECKOMN 1
peakiuu. 3aKOH ACHCTBYIOIIUX Macc
10 Oueprus aktuBanuu. [lonstue o 1
katanuze. @epmeHTsl. UHTMOUTOPEI.
11 DaKTOPHI, BIUSIOLUIME HA CKOPOCTh 1
XUMUYECKON PEeaKIuu
12 [TonsaTHE 0O XUMHUUYECKOM PAaBHOBECHH, 1
npunuun Jle larense




OKHCIIUTENIBHO-BOCCTAHOBUTCIILHEIC

13
peakuuu
CBoiicTBa IPOCTHIX BELIECTB — METAJIOB
1 U HEMETAJUIOB, KUCIIOT U COJIEH — B CBETE
NpeICTaBICHUN 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUAX
[IpakTuyeckas padora Ne 1. Pemenue
15 9KCHEPUMEHTAIbHBIX 3334 110 TEME
«OKHUCIUTETHHO-BOCCTAHOBUTEIEHBIC
peaKLum»
KonTtponpsnas padora Ne 1 mo teme
16 «OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKHIX PEAKIIA»
17 Teopus 3JIEKTPOIUTUIECKON
JMCCOLALINT
18 HoHHOe npon3BeIeHUE BOJIBI.
Bonpopoansiit nokasarens
19 DJIEeKTpOTUTHYECKAS TUCCOITUAITHS
KHCJIOT, OCHOBAHUH U COJei
20 Peakuuu nonsoro oomMena
21 KauecTBeHHBIE peakIy HAa HOHBI
[IpakTuyeckas padota Ne 2. Perenue
22 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«OQNEeKTPONIUTUYECKAs TUCCOLHALINS
23 I'unponus conent
[IpaxTuyeckas padota Ne 3. Perenue
24 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe

«I'maponus conen»




Brrancnenus Macchl IMpOoaAYKTa p€aKunuun
10 U3BECTHOM Macce OAHOI'0 U3

25 HCXOJIHBIX BEIIECTB, B3STOTO B BUJIC
pacTBOpa, COAEPIKAIIETO ONPEACIEHHYIO
KOHIICHTPAIUIO PACTBOPEHHOTO BEIIECTBA
KonTtponsnas padora Ne 2 mo teme

26 "DNEKTPOTUTHICCKAS TUCCOIHAIIHS.
XUMHUYECKUE peaKIiu B pacTBopax”

27 OO01mas xapakTepucTUKa HEMETaIOB

28 OO0mast XapaKTepUCTHKA T'aJIOr€HOB

29 XUMHUYECKUE CBOWCTBA TaJIOT'CHOB.
XUMHYECKUE CBOMCTBA XJI0pa

30 XnopoBogopoa. ComsiHast KUCTIOTa
[IpakTuueckas pabora Ne 4 o Teme

31 "TTonrydyeHune coTHON KMCIIOThI, U3y4eHUE
e€ cBolicTB"

32 [ToHsITHE O KHCTOPOICOACPIKALITUX
KHCIIOTaX XJIOpa M UX COJISIX
Berurcnenus mo ypaBHeHHSIM

33 XUMUYECKHUX PEAKIUH, €CITU OJUH UX
peareHToB JIaH B U30BITKE

34 OO01mas xapakTepucTuka 31eMeHToB VIA-
TPYIIIBI
Crpoenue u CBOMCTBA TPOCTOTO

35 BEIIIECTBA CePhl. AJITOTPOITHBIE
Mo U (pUKAITIH CEpPBI

36 CepoBoaopo, ctpoeHue, GU3NIECKUE U

XMMHYECKHE CBOMCTBA




37

OKcubl cepbl

38 CepHas KHCJIOTa U €€ COJIU

39 [IpoMbITIIEHHOE MTOJTYYeHUE CEPHOU
KHUCJIOTBI
Borunicnenus Macchbl IpoAyKTa peakiuu

40 110 U3BECTHOW MacCcOBOH (00BEMHOIN)
noge (%) ero BeIxo/1a OT TEOPETUYECKU
BO3MOYHOI'O

41 OO0m1as xapakTepuCTHKA 3JIEMEHTOB VA -
TPYIIITBI

42 A30T, pacipocTpaHeHue B IpUpoO/IE,
buznyecKkue 1 XUMHUYECKHEe CBOMCTBA

43 AMMHaK, ero GU3NIeCKre 1 XUMHUUECKUE
CBOIICTBa

44 Conu amMmMOHUS
[TpakTuyeckas padora Ne 5 o Teme

45 "TTonmyyeHrne aMMuaka, U3y4eHue ero
CBOMCTB"

46 Oxkcunel azota (I, 11, 11, 1V, V)

47 A3oTtuctas KucioTa. A30THas KUCIIOTa

48 [IpombINIIEHHOE OJTyYE€HHE a30THOU
KUCIIOTBI
HutpaTel 1 HUTpUTBL. XMMHYECKOE

49 3arpsI3HEHUE OKPYKAIOLIEN Cpebl
COEIMHEHUSIMU a30Ta

50 ®ochop, amoTponHbIE MOAUPUKATUT

dochopa




o1

Oxcuapt pocdopa (11, V) u pochopuas
KHCIIOTA

52

[ToHsITHE 0 MUHEPATBHBIX YI0OPEHHUSX.
3arpsi3HeHUE PUPOTHBIX BOIOEMOB
COoeMHEHUSIMU a30Ta U Pochopa

53

VYrnepon, €ro ajuloTpOIHbIE
MOJIU(pUKALMK U CBOMCTBA

54

Oxkcuppl yraeponaa, ux Gpusndeckue u
XUMHUYECKHE CBOWCTBA. DKOJIOTUICCKHEC
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yriepona (1V)

55

[IpakTrueckue padoter Ne 6 o Teme
"Tlony4yenue okcuaa yraepoaa (V) u
M3y4eHUE ero CBOUCTB"

56

VYroapHasg KUCIoTa U €€ COJIn

57

HepBOHa‘{aJILHBIe MTOHSATHS 00
OpTraHUYCCKUX BCUICCTBAX KAK O
COCIMHCHUAX YTJIepoga

58

[IpupoHbIE HCTOYHUKH YTIIEBOJIOPOJOB U
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH

59

TTousTie 0 OMOJIOTUYECKH BAYKHBIX
OpPTraHWYECKUX BEMIECTBaX — JKUpPax,
Oenkax U yrieBoaax

60

Kpemuuii, ero ¢pusndeckue 1 XUMUIECKIE
CBOMCTBA

61

Oxcun kpemuus (1V), kpemuueBas
KHCJIOTA, CHITHKATHI

62

Bbop. bopnas kuciora




63

[TpakTuueckas padora No7. Pemenue
SKCHEPUMEHTAIBHBIX 3aJa4 110 TEME
«BaxkHenmme HeMeTalIbl U UX
COCJTUHEHUS

64

Brruucienns maccel (00b€Ma; H.Y.)
NPOJIYKTa PEeaKIny M0 TaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKAIIETO ONPEICIEHHYIO MACCOBYIO
JIOJTIO TIpUMeEcer

65

KonTponbnas padorta Ne 3 mo teme
«BaxkHenmme HeMeTalIbl U KX
COCIMHEHUS.

66

O6H_[aﬂ XapaKTCPHUCTHKA XUMHUUCCKUX
JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUH

ux monoxenus B I[ICXD JI.1.
Meuneneena

67

Mertannuueckast CBsI3b U METAJUIMYECKas
KpUCTAJIIIMYECKast peléTka. 3aBUCHMOCTb
($u3NYECKUX CBOWCTB METAJIJIOB OT
CTPOEHUS KPUCTAJUIOB

68

OO01re XMUMHIYECKUE CBOMCTBA METAJIOB

69

O61u11e criocoOb! MOTYyYeHHS METAIJIOB,
metautyprust. CruiaBsl

70

DJIEKTPOJIN3 PACIIIAaBOB M PACTBOPOB
COJIeH KaK OJIMH U3 CIIOCOOOB TOTYICHHS
METAJLJIOB




Brrancnenus no YpaBHCHUAM

71 3JICKTPOJIN3a PACINIABOB U PACTBOPOB 1
BEIIIECTB

72 [TonsiTHE O KOPPO3UU METAILIIOB 1

73 Mertannsl A-rpyni. Hleno4ynsie MeTanisl 1

74 OKCHIBI ¥ THIPOKCHUIBI HATPHS U KAJIUS 1

75 [llenoyHO3eMEIbHEIC METAILIbI 1

76 Bakneiive coeAMHEHNS KaIbIIHS, 1
CBOMCTBA, IPUMEHEHHE

77 KéctkocTb BOABI U CIOCOOBI €€ 1
yCTpaHEHHUS
[TpakTrueckas padora Ne 8 mo Teme

78 "XEcTKOCTHL BOIBI M METOMEI €€ 1
ycrpaHeHus"

79 AOMUHUN 1

80 AmMdoTepHbIe CBOMCTBA OKCHIA U 1
TUAPOKCHUIA ATFOMUHUS

81 OO61mmas xapakTepucTuka MeTanioB b- 1
rpynn (moOOYHbBIX MOATPYIIN)

82 [TepBoHaYaIbHBIE IPEICTABICHUS O 1
KOMIUIEKCHBIX COSAMHEHUSIX

83 Menp u cepedpo 1

84 [TpencraBienust 06 aMMHAYHbIX 1
KOMIUIEKcax cepedpa u Meau

85 Hunk 1

36 AmM@oTepHbIe CBOMCTBA OKCUIA U 1

TUAPOKCHUA THHKa




87

Kemneso

88

LIyryH " CTaJlb — CILJIaBbI XKCJI€3a

89

[TpakTuueckas padora Ne 9. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«BaxHeunmme MeTaibl U UX
COCIMHEHUS

90

Pasznuynble TUIIBI BEIYUCIEHUN IO
YPaBHEHUSAM XUMHYECKUX PEAKIUN

91

KonTponbnas padora Ne 4 o teme
«BakHeime MeTamibl 1 KX
COCIIMHCHUS

92

be3onacHoe UCTI0JIB30BaHUE BEILIECTB U
XUMHUYECKHUX PEAKIHM B OBITY

93

HoBsie MmaTepurasbl U TEXHOJIOTUH.
[ IpyHIUIIBI «3E€TEHON XUMUM

94

XUMUS U 310pOBbE

95

XHUMHYECKOE 3arpsA3HCHHUC OKPY)KaIOH.IeI‘/i
CpCabl. ITonsTue o MMpEeaciibHO
HOHYCTHMOﬁ KOHIOCHTPAH BCHICCTB

(ITAK)

96

Ilepnoanueckuii 3akoH u lleproanueckas
CHUCTEMAa XUMHUUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

97

Krnaccudukanmst XuMHYIeCKUX peakIui
10 Pa3JIMYHBIM PU3HAKAM

98

XUMHYECKUE PEAKIIUH B pACTBOPAX.
I'upponus conen




99

CBolicTBa KHCJIOT, OCHOBaHHI U COJICH B
CBETE MpeACTaBICHUHN 00
3JIEKTPOJIMTUYECKON TUCCOIUAITAN

100

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC
peakuuu. JNEeKTPOIIn3.

101

[Ipaxtuueckas pabora Ne 10. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«XMMHYECKHE PEAKIITN»

102

[IpakTrueckas pabora Ne 11. Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
«Meranbl, HeMeTaJlIbl U UX
COEIMHEHUS»

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

102

11




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJILHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «llepBoHavYaIbHBIE XUMUYECKUE TTOHATHUS»
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHSATUN: aTOM, MOJIEKYJA,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOHAS U HEOJHOPOAHAS ), BAJIECHTHOCTh, OTHOCUTEIbHASL aTOMHAsL U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca,
11 MaccoBasi IOJIsl XUMHUYECKOTO JIEMEHTA B COSTMHEHHUH, MOJISIPHBINA 00BEM,
XUMHUYECKasl peakuus, KjJacCUPUKalus peaKkiUil: peakuuu COeIUHEHUs,
pPEaKIuu Pa3loKEeHHs], pEaKluu 3aMEelIeHHs, peaklud OOMEeHa, PK30- U
SHAOTEPMUYECKUE pEaKlUu, TerIoBor 3(QexT peakuuu, pacTBop,
MaccoBast 10JIs BellecTBa (MPOIEHTHAs KOHIIEHTPaIl1s1) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aMMOCBS3h OCHOBHBIX XHUMHYECKHUX TMOHSATUU U
' MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUI
13 UCMOJNb30BaTh XUMHUECKYIO CHMBOJHMKY JUIS COCTaBieHHS (opMys
' BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS! MacChl BEILLECTB, IOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUY€HHsI, 3aKOHAa ABOTraJpo
15 ONPEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KIaccu(UIUpOBaTh XUMHUYECKHE peakuud (M0 YHUCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY Y (DEKTy)
1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUMCIISATH MAacCOBYIO JOJIF0 XMMHMYECKOTO 3JeMeHTa 1o ¢opMmylie
' COE/IMHEHNS,
19 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE
110 MPUMEHSTh €CTEeCTBEHHOHAy4YHbIE METOJbl MO3HAHUS — HaOIIOJIEHUE,
' U3MEepeHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PealIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxkHelne MpeaCTABUTENN HEOPTaHHYECKUX BELIECTBY
91 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHI: OKCHJ, KHCIOTA,
' OCHOBAHHE, COJIb
99 ONpeNeNiTh IPUHAUIEKHOCTh BEIIECTB K OINpeNelEHHOMY Kiaccy
' COCTMHEHHH 1Mo (hopMyam
2.3 KJIaCCU(UIIMPOBATh HEOPraHMYECKHE BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/Iask ONIMCAHUE TIPUMEPAMH MOJICKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYCCKHX PEAKITHHA

2.5

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAaHUs XHUMHUYECKMX IIPEBpPALCHUN B
Pa3JIMYHBIX YCIOBHAX

2.6

CIEAOBaTh  MpaBWJaM  IOJIb30BAHUS  XMMHYECKOM  MOCYHOM U
1a00paTOpHEIM 000PYZAOBaHHEM, a TaKXKe IMpaBWiIaM OOpamieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMH IO BBIMOJTHCHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB IO IMOJIYYCHHIO M COOUPAHUIO
ra3zoo0pa3HbIX BeEIIECTB (BOJOpOAa M KHCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMpPENeTIEHHON MacCOBOW JOJICH pacTBOPEHHOTO BEUICCTBA,
TUTAHUPOBATh u IPOBOJTUTH XUMHUYECKHE  DKCIIEPUMEHTBIIIO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIIOT C MTOMOIIBIO WHANKATOPOB
(makmyc, peHondranenH, METUIOPAHK U IpYTHe)

2.7

IIpOBOAUTH paC‘{éTH 110 YPaBHCHUTIO XHUMHYECKON pC€aKknu

I[lo Teme: «llepnomnuecknii 3akoH u Ilepuoauueckas cucrema
xumudeckux anementoB JI. W, MenneneeBa. CrpoeHue aromoB.
Xumnyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpbIBAaTb CMBICII OCHOBHBIX XHMHYCCKHX MTOHSATHH: AApO  aroMma,
BHCKTpOHHLIﬁ clIou aToMa, aTOMHas Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, MOJJAApHAsA MW HCHOOJIApHAsd KOBAJCHTHAsdA CBA3b,
QJICKTPOOTPUIATCIIBHOCTG, HOHHAA CBA3b, HOH, KATUOH, aHWOH, CTCIICHb
OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC IJICMCHTEI

3.3

ONMCBHIBATh M XapakTepu3oBaTh TabmmuHyo (opmy [leproandeckoit
CHCTEMBl XHMHYECKHX JJIEMEHTOB: pa3liM4aTh TOHSATHS «TJIaBHAs
nojarpymnna (Arpynna)» u «rodounas noarpynmna (brpynmna)», «mansie» u
«OOJIBILINEY TTIEPHOBI

3.4

packpeiBaTh cMmbIchn  [lepuogmueckoro 3akonHa JI.M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHE NEPUOJNYECKONM 3aBUCHMOCTH CBOWCTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HCpI/IOI[I/I‘{eCKOfI CHUCTEMCE

3.5

COOTHOCHUTDH 0603HaquI/I}I, KOTOPBIC UMCIOTCS B Ta6J'II/II_[e ((HepI/IOZ[I/I‘-IeCKaSI
CUCTEMA XHUMHYCCKHX JJICMCHTOB I[I/I MeHnpaeneeBa» C YHCIOBBIMHU
XAapPaAKTCPUCTHUKAMU CTPOCHHUA aTOMOB XUMHUYCCKUX DJICMCHTOB (COCTaB u
3apsa saapa, 06]1_[66 YUCJIO DJCKTPOHOBU paACHpPCACICHUC HUX TI0
QJICKTPOHHBIM CHOHM)

3.6

OIpEACIIATh CTCIICHb OKHUCIICHHA DJICMCHTOB B 61/1Hapr,1x COCIUMHCHUAX

3.7

OIIpCACIIATh  BHUJ XHUMHUYECKOM  CBS3H (KOBaJ'IeHTHa}I n I/IOHHaﬂ)B
HCOPTraHNYCCKUX COCANHCHUAX




9 KJIACC

Kon
NMpPOBEPAEMOro
pe3yabTara

1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOT0 00111er0o 00pa3oBaHus

ITo Teme: ((BCH_IGCTBO H XUMHYCCKad pCaKkuus»

11

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHSATHH: PpacTBOp,
JJIEKTPOJIUTBI,  HEIJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsd  AUCCOLMALINA,
peakuMy HOHHOro OOMEHa, KaTajlu3aTop, XHMHYECKOe paBHOBECHE,
oOpatumble 1 HeOOpaTUMbIE peaKLU, OKUCINTEIbHOBOCCTAHOBUTEIbHbIE
peakuyy, OKMCINUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBJICHUE,
aIIoTponusi, aMpOTEePHOCTh, XUMHUYECKast CBSI3b (KOBAJICHTHAas, MOHHAs,
METaJIJIMYECKast), KpUCTaJLIM4yecKass peléTka, CIUIaBbl, CKOPOCTh
XUMHUYECKOHN PEaKINH

12

HIUIIOCTPUPOBATL  B3aUMOCBA3b OCHOBHBIX XHMHYCCKUX MMOHATHH H
MIPUMCHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

COCTaBJIATH ypaBHGHI/IFI 3JICKTpOJII/ITI/I‘-ICCKOI>'I Jucconuyanuu  KHUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC U COKPAIIEHHBIC YPABHECHUS PEaKIIUil HOHHOTO
oOmMmeHa

14

pacKpbiBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIIMHA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuil

15

MMpOBOANTD paC‘léTBI 10 YPaBHCHUIO XUMHYECKON pCakunu

ITo Temam: «Hemetamisl W uX coeauHeHusI» M «MeTauibl U UX
COEIMHEHUS)

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX W CJOKHBIX BELIECTB, MOATBEPKJIas OINHUCAHUE
pUMepamMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOLUX
XUMUYECKUX PEaKIINi

2.2

COCTaBJIITh yYPAaBHEHUSI PEAKLHM, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TEHETHUYECKOM CBS3U MEXY BEUIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT WX CTPOCHMS,
BO3MOKHOCTH TPOTEKAHUSI XUMHUYECKHUX TMPEBpPANIEHUNA B Pa3IMIHBIX
YCIIOBUSIX

2.4

CJIEA0BATh IpaBujiaM IIOJIB30BAaHU XUMHUYECKOU HOC}’I[Oﬁ u
J'Ia60paTOpHLIM 060py2[OBaHI/ICM, a TaKXC IIpaBUJIaM 06pameHI/15{ C
BCIICCTBAMH B COOTBCTCTBHU C HMHCTPYKHOUAMU TII0 BBIIIOJHCHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IIOJYYCHUIO H CO6HpaHI/IIO
I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)




2.5

MPOBOAUTH  pEaKUWH, TMOATBEP)KIAIONIMEe  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpHUI-, OpOMUI,
nonun, kapoonar, pocdart, cunukar, cyabdar, THIPOKCHINOHBI, KATHOHBI
aMMOHUS, MOHBl H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

[To Teme: «XuMUS 1 OKpyXk aroliasi Cpeaa»

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX xuMuueckux nonstui: ITJIK Bemectsa;
KOppO3Usl METAJIJIOB

3.2

MPUMEHSTH OCHOBHBIE OIEPAIMY MBICIUTECIFHON IEITEIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHWE, OO0OOIIEHUE, CHCTEMATHU3AllUIO, BBISBICHUE
MIPUYUHHO-CIICJICTBEHHBIX CBSI3ed — ISl M3YYCHHSI CBOWCTB BEIIECTB U
XUMHYECKHX PEAKIMi; €CTeCTBEHHOHAYYHBIE METOJbl IIO3HAHUS —
HaO0JII0JICHNE, U3MEPECHHE, MOJICITMPOBAHHUE, IKCIICPUMEHT (pealbHBIA U
MBICJICHHBIH )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KJIACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Poap XuMuM B KU3HU YeJIOBEKa. XUMUA B CUCTEME HayK. Tena u
BemiecTBa. GU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

Ilonstue o METOJax IIO3HAHHUsS B XHMMMHH. YucTteie B€OIECTBaA U CMCECH. CriocoOBbl
PasaciICHUsA cMmeceit

13

ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE 3JIeMEHTHI. CHMBOJIBI XUMHYECKHX JIEMEHTOB.
[IpocTbie u cioXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumunyeckass ¢opmysa. BaneHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIApHas Macca. MaccoBas 1011 XUMUYECKOTr'0 DJIEMEHTA B COEAMHEHUU

15

KomuuectBo BemectBa. Mosb. MossipHast Macca. B3auMocBsi3b KOJIM4ecTBa, Macchbl
U YHUCJa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo ¢opMmylnaM XUMHUYECKUX
COETMHEHUN

1.6

Du3nyecKue U XMMUUYECKUE SBJICHUA. XUMUYECKasi PEaKUs U €€ IPU3HAKU. 3aKOH
COXPAaHEHHsS Macchl BELIECTB. XHMMHUYecKHe ypaBHeHus. Krnaccudukanus
XUMHUYECKHUX peaKkuil (COeAMHEHUs, pa3IokKeHus, 3aMeleHns], OOMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XWMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboTHI B IaOOopaTopuu U MpuEMaMu 00paIeHus ¢ 1a00paTOPHBIM 000PYTIOBAHUEM,
M3Y4YEHHE U ONUCaHHe (PU3NYECKUX CBOWMCTB 00pa3llOB HEOPraHMUYECKUX BEIIECTB,
HaOmoieHne (u3nueckux (IUIaBjieHUWE BOCKA, TasHUE JIbJa, pacCTUpaHUE caxapa B
CTYNKEe, KHUIEHHE W KOHJEHCAllUs BOAbI) M XUMHMUYECKMX (TOpEeHHE CBeuH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOAEHUCTBUE Meja ¢ KHCIOTOW) sIBJICHUH,
HaOJIIOZIeHWe W ONHCaHME TMPHU3HAKOB MPOTEKAaHWs XHUMHUYECKUX PpeaKIHif
(pa3noxeHue caxapa, B3aUMOJEMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus,
pasznoxxenue rugpokcuaa menu(ll) mpu HarpeBanuu, B3aUMOCHCTBUE XKeje3a C
pactBopom coniu Meau(ll), uzyuenue crnocoOoB pasjenieHus cMeced (C MOMOIIbIO
MarHura, (uiIbTpOBaHWE, BbIMApUBaHUE, JUCTWULALMS, Xpomarorpadus),
MPOBEJICHUE OUYMCTKM MOBAPEHHOW COJIM, HAOIIOIEHWE M OIMCaHUE Pe3yJIbTaToB
MIPOBEJICHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS Macchl, CO3/IaHHUE
Mojieiei MoJIeKyJI (IIIapOCTEPKHEBBIX )

Baxuerinme npeacTaBUTEIN HEOPTaHUYECKUX BEILIECTB

2.1

BO3,Z[YX — cMech razoB. CocTaB BO3ayXa. KI/ICHOpOI[ — 3JICMCHT U IMPOCTOC BCIICCTBO.
Haxoxnaenue KHCJIOpOJa B IPUPOAL, (I)I/IBI/I‘-IGCKI/IC U XMMHUYECKHE CBOMCTBA (peaKI_II/II/I
FOpCHI/IH). OKCI/I,Z[BI. HpI/IMeHeHI/IC KucJjaopoaa. Cnoco0b1 IMMOJIy4YCHHA KHCJIOpOJa B




nabopaTopuu ¥ MpOMBIILIEHHOCTH. KpyroBopot kucnopona B mpupoge. O30H —
AJUIOTPONHAA MOIUPHKALMS KUCIOPOAA

2.2

TemnoBoii 3pdekT XuMUYecKol peakiuu, TEPMOXUMUYECKHE ypaBHEHUS, SK30- U
SHAOTEPMHUUYECKUE peakuuM. TONIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO3/yXa,
yCHJIEHHE TapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0A

2.3

Bonopoa — sneMeHT M mpocroe BemecTBO. HaxokaeHue Bogopojia B MPUPOJIE,
(du3HYeCKre U XUMUYECKHE CBONCTBA, TPUMEHEHHE, CIIOCOOBI TIoNyueHust. Kucmorst
H COJIH

2.4

Mounsipabiii 00bEM ra3zoB. PacuéTsl Mo XMMHUECKUM ypaBHEHUSAM

2.5

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PactBopsl. HacsllieHHbBIE U
HEHACBIICHHBIE pacTBOphl. PacTBOpuMOCTH BewecTB B Boie. MaccoBas nous
BELIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OcHOBanus. Poib pacTBOpoB B
IIPUPOAE M B JKU3HU 4elnoBeka. KpyroBopor BoIbl B IpHUpone. 3arps3sHEHHE
pUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudpukanus Heopranwmdeckux coequHeHwid. Okcunbl.  Kitaccudukamms
OKCHJIOB:  coyieoOpasyroliie  (OCHOBHBIE,  KHUCIOTHbIE, aM@OTepHblE) U
HecosneoOpasyrone. Homenkinatypa okcunoB. Dusnueckue M XUMHYECKUE
CBOMCTBA OKCUIOB. [IonydyeHne okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHM: MIENOYHM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHuil. ®PU3MYECKHME M XUMHUYECKUE CBOWCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. dusnueckue u
XUMHUYECKHE CBOIcTBa KuUCIOT. Psn axtuBHoctu MeTaioB H.H. Bbekerosa.
[Tonyyenue xkucnor

2.9

Comu. Howmenknarypa coneil. dusmyeckue M XMMHUUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue conen

2.10

I'eneTmueckas CBA3b MCXKIAY KiIaCCaMH HCOPTraHUYCCKUX COGI[I/IHGHI/II\/’I
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XUMUYECKUH DKCIIEPUMEHT: KaueCTBEHHOE OIPENIETICHUE COAECPKAHMSI KUCIOpOa B
BO3/yXe, OJy4yeHHue, coOupaHue, paclio3HaBaHUE U U3y4YE€HUE CBOWCTB KHCIOPOAA,
HaOJI0IeHNE B3aMMO/IEHCTBHSI BEIIECTB C KUCIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUS U
IpeKpalleHus ropeHus (Iokapa), 03HaKOMJIEHUE ¢ 00pa3laMH OKCHJIOB U OITUCAHUE
UX CBOMCTB, MTOJIy4€HUE, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB BOAOPOIa
(ropenue), B3ammojmeicTBue Bomopona ¢ okcumom  wmeau(Il)  (Bo3moxkHO
HCIOJIb30BaHUE BUEOMaTEpUasIoB), HaOI0JeHe 00pa3lioB BEHIECTB KOJTUYECTBOM
1 ™Monb, uccienoBaHHE OCOOEHHOCTEW pAacTBOPEHHUS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MaccOBOW Jo0Jel
pPacTBOPEHHOIO BEIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMHU (HaTpHeM |
KaiblyeM) (BO3MOXHO  HCIIOJB30BAaHHWE  BHJIEOMATEPHAIIOB),  OIpPEICIICHHE
PacTBOPOB KUCIIOT U IIEJI0YEHl ¢ MOMOIIBI0 HHIMKATOPOB, UCCIIeI0BaHEe 00pa3IoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHUSI OKPACKH
MHJMKAaTOPOB B pacTBOPAx KHUCIOT U IIeNouel, n3ydeHHe B3auMOACHCTBHS OKCHIA
meau(Il) ¢ pacTBopoM CcepHOM KHCIOTBL, KHCIOT C METAUIAMH, pPEaKLui




HEUTpanu3aluy, TOJIYYCHHE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHCHHE OJHOTO
MeTaJula APYruM U3 pacTBOpPA COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHeimme Kiacchl HEOPraHMYECKUX COSTUHEHUI

[Tepuonuueckuii 3akoH u llepuoanyeckas cucteMa XuMu4eckux snementoB [1. 1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKITUN

3.1

[lepBble TOMBITKH KiIacCU(UKAMH XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax
CXOAHBIX 3JIEMEHTOB (ILIEJIOYHBIE U ILIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpble O00pa3yloT amM{QoOTepHbIE OKCHUABI U
TUIPOKCUBI

3.2

[Tepuonuueckuii 3akoH. Ilepuonnueckas cuctemMa XuMuyeckux siemeHToB [I.U.
MenpeneeBa. Koporkonepuognas u qmHHONIEpUoaHas (opmbl [lepuonnyeckoit
cucteMbl xumuyeckux dsieMeHToB [[.MI. Menneneesa. Ilepuonbl W TIpyIIIbL
Du3MUECKUil CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB MEePUOIa U TPYIIIIHI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB atoMmHbIX sigep. M3orombl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aToMOB MepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
Ilepnonnueckoir cucremer JI.JMI. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA MO ero noJjioxkeHuto B [lepuognueckon cucreme /.M. MeHnneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUs paadyca aTOMOB XHMHUYECKHX  3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO TPyIIaM U NeprojaM. 3HaAYCHHE
[Tepuoanueckoro 3akona u I[lepruoandeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. .M. MenzaeneeB — yd€HbIN U TpaKJaHUH

3.5

Xumnueckass  cBs3b.  KoBaneHTHass — (monsipHass W HEMONSIPHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

3.6

Crenenp okuciieHHs. OKHUCIUTEIHFHOBOCCTAHOBUTEIIHHEIC peaKknu. Hpoueccm
OKHCJICHHS U BOCCTaHOBIICHUSA. OKHCINTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa310B BEIIECTB METAJNIOB M HEMETAJLIOB,
B3alMOJEICTBUE TMAPOKCUIA IUHKA C PACTBOPAMH KHUCJIOT U ILEJI0YEH, TPOBEAECHUE
OIIBITOB, WJUTFOCTPUPYIOIINX PUMEPBI OKACIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropeHue, peakIy pa3yIoKEeHUs, COeANHEHNU)

9 KJIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BemectBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XUMUYECKHX 37eMeHTOB J[.1.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOWCTB
XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOI0B, KallUs, KAIbLIMS U UX COEINHEHUN
B COOTBETCTBHH C II0JIOKEHUEM DJIIEMEHTOB B [Ieproaudyeckon cucreMe U CTpPOCHUEM
HX aTOMOB




1.2

CTpoeHue BemecTBa: BUAbI XUMUYECKOMN CBSI3U. THIIBI KPUCTAIIMYECKUX PEMIETOK,
3aBHCHUMOCTh CBOWCTB BeIIECTBa OT THUIIA KPUCTAJUIMYECKON pemeETKH U BUIa
XuMHUeckor cBsizu. Kiaccudukanus ¥ HOMEHKJIATypa HEOPTaHUYECKUX BELIECTB
(MexxyHapoHas U TpUBHUANIbHAS ). XMMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K pas3JiM4HbIM KJIacCaM HCOPraHUYCCKUX COGHHHCHHﬁ, T'CHETHUYCCKasa CBA3b
HCOPTaHNYCCKUX BCUICCTB

13

Knaccugukanuss XUMUYECKUX PEAKLIUN MO pa3IMYHBIM IpU3HAKaM (10 YHUCITYy U
COCTaBy YyYacTBYIOIIMX B pEaKIUH BEUIECTB, IO TEIJIOBOMY J(PQeKTy, o
U3MEHEHHIO CTETIeHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, 110 0OpaTHUMOCTH, IO
YUYacCTHIO KaTajau3aTropa). DK30- U S3HAOTEPMHUUECKUE PEaKLUU, TEPMOXUMUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMHUYECKOU PEAKLIUU

14

[Tonstue 00 0OpaTUMBIX W HEOOPATUMBIX XHMMHYECKUX peakuusx. [loHsTtue o
TOMOTEHHBIX M TE€TEPOreHHBIX peakuusax. [IoHATHEe 0 XMMHUYECKOM pPaBHOBECHUMU.
@akTOppl, BIMAIIIAE HA CKOPOCTh XMMHYECKOM peakuuu H IOJIOKEHUE
XUMHUYECKOI0 PaBHOBECHS

15

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu, BHGKTPOHHBIP'I OanaHc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pe€aKuuu. CocraBneHue ypaBHeHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHCM METOJa
QJICKTPOHHOI'O Oaanca

1.6

Teopusi 2JIEKTPOJUTUYECKON JTUCCOLUMAIMU. IJIEKTPOJIUTHI M HEIJICKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M JIUCCOLIMAIMUA BELIECTB C PA3JWYHBIMU BHUJIAMH
xuMuueckor cBs3u. CrereHp nuccoruanuu. CHIIbHBIC W Ca0ble 3JICKTPOJIMTHL
Peakuuu noHHOro OoOMeHa. YCJOBHMS MPOTEKaHUS pPeaKIHii HOHHOro oOMeHa,
MOJIHBIE U COKpalll€éHHbIE HOHHBbIE YypaBHEHHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAHUH M COJIEH B CBETE MPEACTABICHUI 00 AIEKTPOTUTUIECKON AUCCOIIUAITIH.
KauecTBennsle peakiiny Ha MOHBL. [IoHATHE O THIpOIN3E CoNen

1.7

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMH KPHCTALTMYECKUX
PeIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJUIOB (TpaduTa U anMasa),
CIIO)KHBIX BEMIECTB (XJIOpHIa HATPHs); HMCCIEJOBAHHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH pEaKIUi OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB; HCCIETOBAHNE
3JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IpOIEcca JUCCOLUMUAIMM  KHUCIIOT,
menaoyed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHaliOB); MPOBEAECHUE
OTBITOB, WJUTIOCTPUPYIOIIMX MpPHU3HAKK MPOTEKaHUs peakuuil HMOHHOTO oOMeHa
(oOpa3oBaHMe oOcajaka, BbIIEIEHHWE Tra3za, o0pa3oBaHME BOJbI);  OIIBITOB,
WITIOCTPUPYIOIIUX ~ MPHMEPHl  OKHCIHUTEIhHO-BOCCTAHOBUTEIBHBIX  PEAKIIHUN
(ropeHHe, peakIuu Pas3JIoKEHHs, COCIUHEHHS); PACIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C TIOMOMIBIO KAYeCTBEHHBIX pEaKkIWid Ha HWOHBI;,  pEIIeHHe
IKCIIEPUMEHTATIHHBIX 32124

Hewmeramis! 1 ux COCAUMHCHUA

2.1

O61mas xapakTepucTHka rajoreHoB. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEePHbIE
creneHn okucieHus. CtpoeHue U ¢u3NYECKHUE CBOWCTBA MPOCTHIX BELIECTB —
rajoreHoB. XWMHYECKHE CBOWCTBa Ha TMpUMEpe XJjopa (B3aMMOJCUCTBHE C
METaJUlaMHM, HeMeTajUlaMu, Iienodamu). XiopoBojgopod. ConsiHas KHCIIOTa,




XMMHUYECKHE  CBOMCTBA, IMOJy4YyeHHEe, TMpuMeHeHue. JleiictBue xjopa ©
XJIOPOBOAOPO/Ia Ha OPraHK3M YelloBeKa. BaxkHeliue XJI0puabl U UX HaX0XKIeHUE B
pupoze

2.2

OO6mras xapakTepucTuka 3j1eMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbIE MOAU(DUKAIIMKM KUCIOPOJa U CEPBHI.
XuMuyeckue cBoiictBa cepbl. CepoBOAOpO, CTpoeHHE, (PU3NUECKHE U XUMUUYECKHE
cBoiicTBa. OKCUABI Cepbl KaK MPECTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
¢u3nuecKkrue U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEJCTaBUTEINS KJIacca KHCIOT U
cneuuduyeckne). XUMHUYECKHE DPEAKLUH, JISKALIME B OCHOBE MPOMBIILICHHOTO
crnocoba monydeHust cepHoil kucioThl. I[Ipumenenune. Conu CcepHOM KHUCIOTHI,
KauecTBeHHasl peakius Ha cyibdar-uoH. Haxoxaenue cepbl u e€ coeMHEHUN B
npupoje. XUMHUYECKOe 3arps3HEHHE OKPYKaIoLIeH Cpelbl COCIUHEHUSMHU CEpPbI
(KUCIIOTHBIE TOKIHW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALICHUS

2.3

OO0was xapakTepucTuKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IpUpoe, pusnueckue
U XUMH4eckue cBoiictBa. KpyroBopor a3ora B mpupojie. AMMUaK, ero pu3ndeckue
U XMMHYECKHE CBOWMCTBA, IOJlyueHHe U npuMeHeHue. Coim aMMOHMS, HX
¢usnuyeckue M XMMHUYECKHUE CBOWCTBA, nMpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasg KHCJIOTa, €€ MoJydeHHe, (PU3MUECKUE U XUMHUYECKHE
cBoicTBa (OOIIME Kak TMpPEeACTaBUTENS Kjlacca KHUCIOT M CHelUu(pUUYECKUE).
Hcnonp30BaHne HUTPATOB U COJIEM aMMOHMS B KAUE€CTBE MUHEPAIbHBIX YAOOPEHUH.
XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpebl COeTUHEHUAMHU a30Ta (KMCIOTHBIE
JTOK]IH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJJOEMOB)

2.4

®ocdop, amnorponHsle Mogudpukauu ¢ochopa, (U3NUECKHE U XUMHUYECKHUE
cBorictBa. Okcun docdopa(V) u pochopnas kucnora, GundecKkue 1 XUMUUIECKUE
cBoiicTBa, momydeHue. Hcrnonb3oBaHue (ochaToB B KayecTBE MHMHEPAIbHBIX
ynoOpeHuit

2.5

O6mas xapaktepucTtka 31eMeHToB [V A-rpymnmnbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHbIE CTENEHW OKHUCICHHS. YTJIEepoJd, aUIOTPOIHbIE MOoau(HUKanuu,
pacrpocTpaHeHue B Mpupojie, pu3nyeckne U XUMUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopor yriaepoga B mpupome. Oxcuasl yriepona, ux (Qusuyeckue u
XUMUYECKHE CBOMCTBA, IEUCTBUE HA )KMUBbIE OPTraHU3MBbl, IOJyYE€HHUE U IPUMEHEHHUE.
Dkonorudeckue mpoOieMbl, cBs3aHHbIE ¢ okcuaoMm yraepona(lV); rumotesa
100aFHOTO TOTETIICHHsI KITUMaTa; MapHUKOBBIN ¢ (dekT. YrompHas KUCIOTa U e€
conmu, UX (U3MYECKHe W XUMHUYECKHE CBOMCTBa, MOJNYYCHHE M MPHUMEHEHHUE.
KauectBennast peakiius Ha kKapOoHaT-uoHBL. Mcnonp3oBaHue KapOOHATOB B OBITY,
MEJUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpraHU4YC€CKUX BECHICCTBAX KaK O COCAUWHCHUAX
yriaepoaa (MCTaH, OTaH, OTUJICH, allCTUJICH, 9TAHOJI, INTMIICPUH, YKCYCHAA KI/ICJ'IOTa).
Hx cocTaB ¥ XUMHYECKOE CTPOCHUC. [ToHsTHE 0 OMOJOTHYECKH BaXKHBIX BCIICCTBAX:




XKHUpax, Oelkax, yrieBoJaX — M UX pPOJIM B JKU3HU dYeJoBeKa. MaTepuaibHOe
€/IMHCTBO OPraHUYECKUX U HEOPraHMUECKUX COEIUHEHUN

2.7

KpemHuuii, ero ¢usnueckre u XMMUYECKHE CBOMCTBA, MOJIydYeHHE M NPUMEHECHHUE.
Coenunenus kpemMHus B npupoze. Oomue npeacraBiaeHus 00 okcuae kpeMuusi(1V)
U KpeMHHEBOH kuciore. CHIMKATBl, MX HCIOJb30BaHHWE B OBITY, MEIUIIMHE,
NPOMBIIIICHHOCTH. BakHEWIne CTpOWTENbHBIC MaTepUabl: KEpaMHUKa, CTEKJIO,
[IEMEHT, OeToH, kene300eroH. [IpoGiembl 0E30MACHOTO  MCIOIB30BAHUS
CTPOMTENBHBIX MaTEPHAJIOB B TOBCETHEBHOM JKIU3HU

2.8

XVUMUYECKUN OSKCIEPUMEHT: H3Y4YCHHE OOpa3Il0OB HEOPTraHWYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEJCHNE KAYECTBEHHBIX PEAKLM Ha XJIOPUI-UOHBI
U HaOJIOZICHHE MPU3HAKOB WX MPOTEKAHUS; OMbBITHI, OTpa)karolue (Gpusndeckue u
XUMHYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHMM (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3lamMu XJIOpUIOB (TaJIOreHH]IOB);
03HAKOMJIEHUE ¢ 00pa3liaMu Cepbl U €€ COeTUHEHUSMH (BO3MOKHO UCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB); HAOIIOJCHUE Mpolecca OOyTIMBaHMS caxapa IOJ| JIeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI; HM3YYEHHE XHUMHYECKHX CBOIWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, IPOBEICHNE Ka4eCTBEHHON peakinu Ha Ccynbdar-
MOH W HaONIOZeHHE MpH3HaKa €€ MPOTEKaHUS; O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiictBamu a3ota, (ochopa M HX coeAUHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMAaTepHaoB), oOpasliaMu a30THBIX U QocOpHBIX YAOOpEHUN; MolyueHue,
coOupaHue, pacrno3HaBaHUE W H3yYEHUE CBOWCTB aMMHaKa; IPOBEJICHUE
KaueCTBCHHBIX PEaKIMii Ha HIOH aMMOHWMS B (ochaT-uoH U U3ydeHHe TPU3HAKOB HX
IIPOTEKaHUsA, B3aMMOJEHUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB); W3y4YECHUE MoOJeNen
KPUCTAJUTMYECKUX PemETOK anmasa, rpadura, (QysuiepeHa; O3HaAKOMIICHHE C
MPOIIECCOM  aJIcCOPOLIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTas3a; MoJyuyeHHe, coOMpaHue, pacro3HaBaHUE U H3yUeHUE
CBOICTB YIJIEKUCIIOTO rasa; MpOBEACHHE KAYeCTBEHHBIX peakiMii Ha KapOoHaT- U
CUJIMKAT-UOHbl M U3Y4YEHUE MPU3HAKOB HUX NPOTEKaHUS; O3HAKOMIIEHHE C
MPOYKLIHUEN CUITMKATHON TPOMBIIUIEHHOCTH; PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4
1o TeMe «BaxHele HeMeTauIbl U UX COSTMHEHUS)

MeTaisl ¥ UX COSTUHEHUS

3.1

OO0mass XxapakTepUCTUKAa XMMHYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHMU HX
nonoxkeHus B [lepuoanueckoit cucreme xumuueckux sneMenToB [[.11. Mennaeneena
U cTpoeHMs aTOMOB. CTpOeHHE METAIIIOB. MeTaimnyeckas CBsA3b U METAJIINYeCKast
KPUCTAJUIMYECKas peIETKA. DIEKTPOXUMUYECKUH PsIJT HATPSKEHUN METAIIIIOB

3.2

Oduznyeckue U XUMHUYECKHE CBOWCTBa MeTauioB. OOmue crnocoObl MOIydYeHHS
MeTauioB. [loHsITHE O KOPPO3WH METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBel (cTajgb, Yyr'yH, JIOPATIOMHHHM, OpOH3a) U UX NMPUMEHEHUE B
OBITY U IPOMBIIIIIIEHHOCTH

3.3

[[{erounble MeTauibl: MoJoXeHHe B Ilepmoanyeckoil cHCTeMe XUMHUYECKHX
anemenToB J[.MI. MeHneneeBa; CTpoeHHE HX aTOMOB; HAaXO0XKJIECHHE B IPUPOJE.




duznyeckue U XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanust). Okcuasl u
THJIPOKCUBI HATpUs U Kayus. [IpuMeHeHne mea0YHbIX METaUIOB U UX COEAMHEHUN

3.4

[IlenoyHo3emMenbHbIC METAIUIBI MArHUWA U KaJblUi: noJjioxkenue B [lepuoanueckoi
cucreMe xmMmu4eckux diemeHtoB J[.M. MennaeneeBa; cTpoeHHE HX aTOMOB;
HaxoXKJIeHue B mpupoje. Pu3nueckrue 1 XUMUYECKHE CBOMCTBA MarHusi U KaJIbITHs.
Baxxneiimme coenuHeHHs KanbIus (OKCHA, THAPOKCU, con). JKECTKOCTh BOJBI U
CrocoObI €€ yCTpaHeHUs

3.5

AmoMuHui: nonoxkenue B Ilepuoanueckoil cucreme xumudeckux snemeHTos J[. M.
Menpneneesa; cTpoeHne aTOMa; HaX0KIeHUe B npupoze. Gusndeckre 1 XUMHYECKUE
CBOMCTBA aIFOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUA U THAPOKCHIA AIIFOMUHUS

3.6

Kenezo: nonoxenue B Ilepronnueckoi cucreme XuMHUUecKux sjemeHtoB J[.U.
MenpeneeBa; CTpoeHUE aTOMa; HAX0XKJIeHUE B npupoze. dusnueckre 1 XUMUYECKUe
cBoiictBa xkene3a. Oxcuabl, rugpokcuasl u comu sxenesa(ll) u >xemesza(Ill), ux
COCTaB, CBOMCTBA U IOIYYCHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMi METAJUIOB U CILIABOB, X
(U3NUECKUMU CBOMCTBAMU; H3yUCHUE PE3YIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHJIA
KaIbpIlUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIb30BAHHE BHICOMATECPHAIIOR);
UCCIICIOBAaHUE CBOMCTB JKECTKOM BOJBI; MpOIIECCa TOPSHHS Kelie3a B KUCIIOpPOJIe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB); NPHU3HAKOB  IMPOTCKAHHS
KAueCTBCHHBIX PEaKIMii Ha MOHBI (MarHus, KaJabIlFsl, aTIOMUHUS, ITUHKA, sxkemne3a(1])
n keneza(lll), memu(Il); HaOmromeHWE W ONMMCAHHUE IIPOIIECCOB OKPAITUBAHUS
IUIAMEHH WMOHAMHU HATpUs, Kaluid ¢ Kaiblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIIeI0BaHNE aM(DOTEPHBIX CBONCTB TMIPOKCH/IA ATFOMUHUS U
TUAPOKCUA IIMHKA; PEIIeHHEe dKCIEpPUMEHTANBHBIX 3a7au mo Teme «Baxueilmme
METAJITBI ¥ UX COCTUHCHHUS

X1MHs ¥ OKpyXKarolias cpena

4.1

Hossie maTepuansl u TexHONOrMU. BemecTBa u MmaTepuanbl B MOBCEAHEBHOM )KU3HU
yesoBeKa. XUMUS U 310pOBbe. be30macHoe enoib30BaHUE BENIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast mOMOIIs MPU XUMHUYECKUX 0’KOTaX U OTPABJICHUSIX

4.2

OCHOBBI JKOJOTMYECKON I'PaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpYXKarollen
cpeast IIJIK. Ponmp xumuM B pemieHHMM 3Kojoruyeckux mnpobneM. IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, He(pTh), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMHYECKUH SKCIEPUMEHT: M3ydeHUe 00pa3lioB MaTepuanoB (CTEKIO, CILIaBbI
METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHUs

1

IIpoBepsieMbie TPeGOBAHMS K MPEIMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMblI
OCHOBHOI0 0011ero odpazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

11

O T[I03HAaBa€MOCTHU SBJIICHUH TMPUPOJBI, TOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XUMHYECKOW HAayKh Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOleld KyJabTyphl M TPaKTUYECKOM
NESTENIbHOCTH 4YeJOBeKa B  YCJIOBHSIX COBPEMEHHOro  OOIIecTBa;
MOHMMAaHNE MECTa XUMHHU CPEJIU APYTUX eCTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCETOAAaX IIO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX H
TCOPCTUICCKHUX MCTOAAaX UCCIICAOBAHNA BCIICCTB U U3YUCHHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHUC HCIIOJIb30BaTb MOJCIN IS 00BsACHEHUS CTPOCHUA
aTOMOB 1 MOJICKYIJI

13

0 cdepax npodeccuoHaTbHOM NEATEbHOCTH, CBSA3aHHBIX C XUMHUEH U
COBPEMCHHBIMU  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha  JIOCTHIKCHUSX
XHUMUYECKOH HayKH, YTO MO3BOJUT O0YYArOIIUMCS pACCMAaTPUBATh XUMHIO
Kak cdepy cBoelt Oyayiel nmpodecCHOHANIBHOM JAEATEIILHOCTH U CCIaTh
OCO3HAHHBII BEIOOP XMMHUU KaK MPOGUIBHOTO NIPEMETa IPH TIepeXxo/ie Ha
YpOBEHb CpeHEro 001Iero 00pa3oBaHus

Biagenue cucteMoil XMMUYECKUX 3HAHUN U YMEHUE IPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUN, KOTOPast BKIIFOYAET:

2.1

BAKHEUIIIME XUMHUUYECKHE TMOHATUSA: XHMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAs M
HEOJHOPOJIHASI CMECh, OTHOCUTEIBHBIE aTOMHAsI M MOJICKYJISIpHAsE MacCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MOJIIPHBIN 00BEM, OKCH]I,
KHCJIOTA, OCHOBAHHUE, COJb (CpemHssl), XUMHUUYECKasl PEaKIus, peaKiuu
COCIMHEHUS, PEAKIMU PA3JI0KEHUs, PEaKIUH 3aMEIIEHUs, PEeaKIuu
oOMeHa, TerIoBOM 3PpPeKT peakiuu, 3K30- U SHAOTEPMHUUECKUE PEAKIUH,
pacTBOp, MaccoBasi 10J1s1 XMMUYECKOI0 JIEMEHTA B COEIMHEHUH, MacCOBast
JIOJISI ¥ TIPOLIEHTHAsI KOHIIEHTPAIMs BEIIEeCTBa B PAacTBOpPE, AJIpO aToMma,
DIIEKTPOHHBIA CIIOM aToma, aToMHas oOpOWTamb, paJAUyC aroMma,
BaJIEHTHOCTb, CTEINEeHb OKHUCJICHUS, XUMUYECKas CBSI3b,
ANEKTPOOTPHUIIATEIIBHOCTD, TOJISIPHAS W HEMOJIIpHAs KOBAJECHTHAs CBS3b,
HOHHasd CBA3b, MCTAJUIMYCCKAasA CBA3b, KPUCTATIMYUCCKAA peméTKa
(aToMHasi, HOHHAsI, METATTUYECKAs, MOJICKYJISIpHAsI), UOH, KATHOH, aHWOH,
AIEKTPOIIUT U HEIJIEKTPOJIUT, HIEKTPOTUTHUCCKAS TUCCOIUAINS, PEAKITUN
MOHHOTO  OOMEHa,  OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKIIUHy,
OKUCIUTENb U BOCCTAHOBUTENb, OKHUCIEHHWE M  BOCCTAaHOBJICHUE,




JNEKTPONIN3, XHMHUYECKOE pPaBHOBECHE, OOpaTUMble UM HEOOpaTHMbIE
peaKIum, CKOPOCTh XMMUYECKOM peakiuu, karanuzarop, [IJIK, kopposus
METaJJIOB, CIUIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHBI XHMMHH: 3aKOH COXPaHCHHsI MacChl,
nepuoanueckuid 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajapo

2.3

TEOpUHr XHAMUH: aTOMHO-MOJICKYJISIpHast Teopus, Teopus
AJIEKTPOJIUTUYECKON JUCCOIUALINHT

BJ'Ia,Z[CHI/Ie OCHOBaMH XMMHYECKOM I'paMOTHOCTH, BKJ'IIO‘I&IOHICFIZ

3.1

yYMEHUE MPAaBUJIBHO UCMOIb30BaTh U3YYEHHBIC BELIECTBA U MaTepHabl (B
TOM YHUCJIE MUHEPAJIbHBIC YAOOpPEHUWs, METAJUIbl U CIUIABHI, MPOJYKTHI
nepepaboTKM  IPUPOJIHBIX  HMCTOYHHUKOB  YIVIEBOAOPOIOB  (yrui,
MIPUPOJHOTO Tra3za, HeTH) B OBITY, CETHCKOM XO03SICTBE, HAa IPOU3BOJICTBE
U TOHMMAaHHME 3HAYEHUS KHUPOB, OENKOB, YIJIEBOJOB MJs OpraHu3Ma
YellioBeKa; YMEHHE IMPOTHO3UPOBATH BIIMSHHE BELIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTaHU3M YeJIOBEKa U OKPYKAIOIIYI0 IPUPOTHYIO CPey

3.2

YMEHHE WHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX TIPEAMETOB

3.3

HaJU4HMe OMbITa PpabOThl C PA3IMYHBIMU MUCTOYHUKAMH HH(POPMALIUU IO
XUMHUHM  (HayyHas ¥ HAYYHO-TIOMYJISIpHAs JIMTEepaTypa, CJIOBapH,
CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHMBAThb I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX U MPAKTUICCKOM IIPUMEHCHUN U YMCHHUEC UCITIOJIb30BATh eé
I pCIICHUSA y‘Ie6HO'H03HaBaTeJ'IBHBIX 3a1a4y

Brnanenue ocHoBaMM MOHSATHMHOTO ammapara ¥ CUMBOJIMYECKOTO SI3bIKa
XVMHU JIJIsI COCTABJICHUsST (POPMYIT HEOPTaHMUECKUX BEIIECTB, YPaBHEHHMA
XUMHYECKUX peakiuii; ocHoBamu xumudeckoir HomeHknarypsl (IUPAC u
TPUBUAIBHOI)

YMeHue OOBSACHATH CBSA3b IIOJOXKCHHUS DJIEMEHTa B HepHOZ[quCKOﬁ
CUCTCMC C YHCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUS ATOMOB XUMHWYCCKUX
QJICMCHTOB (COCTaB u 3apdan  daapa, o6mee YHUCJI0 BHCKTpOHOB),
pacnpeaciiCHUEM JJICKTPOHOB 110 JHEPIrETUYCCKHUM YPOBHAM aTOMOB
NEPBbIX TpéX MNEepruoaO0B, KaJIUA U KaJIbLA

IIpencrasineHue O NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
9JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPULATENIEHOCTh), TPOCTBIX U
CJIOXKHBIX BEIIECTB OT IOJIOKEHUS IEMEHTOB B Ileprnoanueckon cucreme
(B MasbIX mepuojiax U TJIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToMa

YMeHue KiaccupUIUpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNYCCKUEC BCIICCTBA

7.3

XUMHNYCCKUC PCAKIIUN




YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTENIEHb OKUCIICHUS XUMHUYECKHUX 2JIEMEHTOB, 3apsijl HOHA
8.2 BUJ XUMHYECKOW CBSI3M M TUIl KPUCTAUIMYECKOW CTPYKTYphl B
' COCIMHEHUSX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIH
9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:
MPOCTHIX BEHIECTB (KHCIOPO, 030H, BOJOPOJ, IrpaduT, ainMas, KpeMHHUH,
9.1 a3ot, docdop, cepa, XJIOp, HATPUH, KAJIUHA, MarHUi, KaJIbIIMHA, aTFOMUHHH,
HKEIE30)
CJIO)KHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHUABI M THUAPOKCHABI MeTaiwioB |-1IA
9.2 rpynmn, amoMmunus, meau (1), nunka, xenesa (II u 1), okcunp! yriepona
' (I m 1V), xpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI),
CepHHUCTasi, cepHasi, a30THUcTas, a30THasg, GocdopHas, YroibHasi,
KpEMHHUEBasi KUCI0Ta U UX COJIH)
MIPOTHO3UPOBATH U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT
9.3 WX COCTaBa W CTPOCHUs, NMPUMEHEHHE BEIICCTB B 3aBHCUMOCTH OT WX
' CBOMCTB, BO3MOXXHOCTh TIPOTCKAHUS XUMHYCCKHX MPEBPAICHUA B
Pa3IUYHBIX YCIIOBUSIX
10 YMeHue cocTaBsATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKLUid, B TOM
qHCIIe:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIN
103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA M3YYCHHBIX KJIAcCOB (TPYIIN)
' HEOPraHMYECKUX BEIIECTB
104 MTOJITBEPIKIAIONINX TCHETHUECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHnue BIYUCIATH (IPOBOIUTH PACUEThl):
111 OTHOCHUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
' JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COSTMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 10 YPaBHEHUSAM XUMHUYCCKUX PEaKIMiA K HAXOUTh KOJIMIECTBO BEIIECTBRA,
' 00BEM B MacCy peareHTOB WX MPOIYKTOB PEAKITUI
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAydJHOTO TO3HaHUs (HAOIOJCHUE, M3MEPCHHUE,
121 9KCIIEPUMEHT, MOJICTMPOBAHNE) TIPH U3YYCHUU BEIIECTB U XUMHUYCCKUX
' SIBJICHUH; yMeHHEe C(OPMYIHUPOBATH MPOOJIIEMY M TPEUIOKHTh MYyTH €€
pereHus
122 0e30macHOi pabOThl ¢ XMMHUYECKUMH BEIECTBAMU, XUMHUYECKON TTOCYI0M

1 J1abOpaTOpHBIM 000PYAOBaHUEM




12.3

MpaBWiIaMyd 0€30IacHOro OOpaIlleHHsl C BEIIeCTBAMHU, MCIOJIb3YEMbIMU B
MOBCEIHEBHON JKW3HHU, MpaBWJIAMU TOBEICHUS B IENAX COepexKeHHUs
30POBbSl M OKPYXKAIOWIEW MPUPOJHON Cpelbl; INOHMMaHUE Bpeaa
(omacHOCTH) BO3JEICTBUS HA KUBBIE OPraHU3MBbI ONIPEAEIEHHBIX BEIIECTB,
Croco00B YMEHBIIEHUS U MIPEIOTBPALICHHUS UX BPEIHOTO BO3ICHCTBUS

13

Hammaue IMPAKTUYCCKHUX HABBIKOB INUIAHWUPOBAHHA W OCYIICCTBIICHUA
CICAYIOMIUX XUMHYCCKUX SKCIICPUMECHTOB!

13.1

HU3Y4YCHUC U OIIMCAHUC (bl/I3I/I‘IGCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHHUEC C
(1)I/I3I/I‘-IGCKI/IMI/I U XUMHUYCCKUMU SABJICHUSAMMU, OIBITHI, UJUIFOCTPUPYIOIIHC
IIPHU3HAKU IPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

M3Yy4eHHEe CIOCOO0B pa3ielIeHHs cMeceit

13.3

IIOJIy4E€HUE KUCIIOPOAA U U3YYECHHE €0 CBOMCTB; IOJIIy4€HHUE BOJOPOAA U
U3Y4YCHHE €r0 CBOMCTB; IIOJIyYEHHE YIJIEKMCIIOTO Ia3a U U3Yy4EHHUE €ro
CBONCTB; ITOJIy4YE€HUE aMMHaKa U U3y4E€HHE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MAacCOBOM  JloJyIed
PacTBOPEHHOIO BEIIECTBA

135

MIPUMEHEHHE WHANKATOPOB (JIakMyca, MeTuiIopaHxa u (denondranenna)
JUISL OIIPEJICJICHUS XapaKTepa Cpeibl B pacTBOPax KUCIOT U LIEI0Yen

13.6

HUCCICI0OBAaHUEC U OIIMCAaHUC CBOICTB HCOPTraHNYCCKUX BCHICCTB Pa3JINIHbIX
KJIaCCOB; HM3YUYCHHC B3aHMOHCﬁCTBHﬂ KHUCJIOT C METallaMH, OKCHIAaAMH
MCTAJUIOB, paCTBOPMMBIMU U HEPACTBOPUMBIMH OCHOBAHHAMH, COJIAMMU,
MOJIYUYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OAHOI'O MCTalljla
ApyrumM M3 pacTtBopa COJHU; HCCICIOBAHUC aM(bOTepHBIX CBOMCTB
THUAPOKCHUIOB AJIIOMUHHA U TUHKA

13.7

peHICHUC 3KCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCEOPTraHNYCCKUX COGI[PIH@HPIIZ»; ((9J'IeKTpOJ'II/ITI/I"ICCKa$[ JUCCOIHUAITIUSA
«BakHele HeMeTauibl U UX COCOUHCHUA», «BakHelmue MeTaaiabl U
X COCAUHCHUA

13.8

XMMHYECKHE HKCIEPUMEHTHI, WILTFOCTPUPYIONINE MPU3HAKU MPOTEKAHUS
peakuuii HOHHOTO OOMEHa; KaueCTBEHHbIC PEaKIIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI: XJOpUA-, OpOMHUA-, HOAWA-, Cyibdart-,
docdar-, kapOoHaT-, CUIMKAT-AaHUOHBI, THIPOKCUI-UOHBI, KATHOHBI
aAMMOHWUS1, MarHHUs1, KAJIBIUS, ATFOMUAHUS, JKene3a (2+) u sxenesa (3+), Menu
(2+), nunka

14

Ywmenue:

141

MPEICTaBIsATh  pe3yJabTaThl  dKCIepuMEHTa B (QopMe  BBIBOJIOB,
JI0Ka3aTeNnbCcTB, TpaduKOB M TAaONUIl W BBIIBIATH OMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJILHO Ha6J'IIOIIaCMLIMI/I XUMHUYCCKUMH
ABJICHUAMHA U IIpoHECCaMU, MPOUCXOAAINIUMHU B MAKpPO- U MUKPOMHUDPCE,
OOBICHATH MMPUYINHBI MHOFOO6pa3I/I${ BC€IICCTB




HEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA
1 [TepBoHayanbHbBIE XUMUYECKUE TTOHATHUS
1.1 YucTelie BemnecTBa U cMmecu. CriocoObl pa3aesieHus cMecei
12 ATOMBI M MOJEKYJbl. XUMHUYECKHE 31eMEHTbl. CHMBOJBI XHUMHYECKHUX
' 31eMeHTOB. [IpocThie U ciloKHBIE BELIECTBA.
13 Xumuyeckasi popmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX IEMEHTOB. CTETICHb
' OKMCJICHUS
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas —Macca.
14 OTtHOcuTeNnbHAs MOJIEKYJsIpHAs Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA
B COCJIMHEHUU
15 KomnyectBo BemectBa. Mosbs. MomsipHass macca. MoJsipHBI 00bEM ra3oB.
' B3anmMocBsI3b KOTMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 dusznuecKkue U XMMUYECKHE SIBICHHUS. XUMHUYECKas peakuus u € MpU3HaKH.
' 3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XUMUYECKUE YPABHEHUS
5 [lepnonnueckuii 3akoH u [lepuonnueckas cuctema XuMuyeckux 3aemeHToB /.M.
MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3axoH. [leproanueckas cucremMa XUMHUYECKUX dyiemeHToB J[.1.
2.1 Menneneesa. [lepuoas! u rpynmnsl. @U3NYECKH CMBICIT MTOPSAIKOBOIO HOMEPA,
HOMEPOB Neproa U TPyMNIbl 1€MEHTA
Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otonel. Dnextponbl. CtpoeHue
2.2 DIIEKTPOHHBIX ~ 000J704YeK aToMOB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
93 NEepPUOJIOB, Kalud, Kalblus (paanyca aTOMOB, 3JIEKTPOOTPUILIATEILHOCTH,
' METaJUTMYECKUX U HEMETAITHIECKUX CBOMCTB) U X COCIMHEHUI B COOTBETCTBUH
C TIOJIOXKEHUEM 3JIEMEHTOB B [lepuoanueckoil cuctemMe U CTpPOEHUEM UX aTOMOB
3 CTtpoeHHe BeIecTBa
Xumnueckass cBA3b. KoBajeHTHass (MOJsipHass MW HEMOJsIpHAsi)  CBS3b.
3.1 DJIEKTPOOTPUILIATEIBHOCTh ~ XUMHYECKMX  3JIeMEHTOB.  MoOHHas  CBs3b.
Merannuueckas CBA3b
Tumel KPUCTAJUIMYECKHX pEIETOK (aTOMHas, HOHHAsA, MeTauTn4ecKkas),
3.2 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAUTMYECKOW PEIMIETKH M BHUIA
XAMHYECKON CBA3U
4 Baxueiiine mnpeacTaBuTENM HEOPraHMYECKUX BellecTB. Hemeramnsl u ux
COEIMHEHUS. MeTallIbl U UX COETMHEHUS
41 Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHUYECKUX COEIMHEHUN: OKCHIIOB

(comeoOpazyromiue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u




Hecosieo0pa3yrolye; OCHOBaHMHM (IIEIOYM W HEpacTBOPUMBIE OCHOBAHUS);
KUCIOT (KHCIOpOACOAEp)Kalue U OeCKUCIOPOJAHbIE, OJHOOCHOBHBIE M
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

du3znueckue 1 XUMHISCKHUE CBOMCTBA IMPOCTHIX BCIICCTB-HCMETAJIJIOB: BOAOPOAA,

42 XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS
dusznueckue M XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
4.3 HaTpus, Kajaus, MarHus U KaJbLUsl, aTIOMUHMS, XkKejne3a. DIEKTPOXUMHUECKHUI
pAI HAPSKEHUN METAJIOB
44 Pusnueckue U XMMHYECKUE CBOMCTBA BOJOPOAHBIX COCIWHEHUNW HEMETAJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOA, aMMHUAKA
du3nyeckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepsl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [lonyuenue
OKCHJIOB HEMETAIJIOB
46 Xumunyeckue cporictBa okcuaoB: MetaiioB |A—IIIA rpynmn, nunka, meau(Il) u
xenesa(ll, I1). [Tony4yenre okcUI0B METAIIOB
XUMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
4.7 THAPOKCUIOB  aJIOMUHUS, OKene3a, [MHKa). [lomyueHue oOcCHOBaHUN U
amM(pOTEepPHBIX TUIPOKCUIOB
OOmure XMMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOHM, CEpOBOIOPOIHOM,
48 CEpHHUCTOM, CEepHOM, a30THOH, (ochopHOl, KpeMHUEBOH, yrombHOH. Ocobbie
' XUMHUYECKHE CBOICTBA KOHIEHTPHUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyyenue xkucnor
49 OO6mme xuMrUYeCKue CBOMCTBA cpeAHuX codeil. [lomyuenue conei
410 [Tonyuenue, cobupaHue, pacrno3HaBaHHWE BOJOPOJAA, KUCIOPOJa, aMMHUAKa,
YTJIEKUCIIOTo ra3a B JlabopaTopuu
411 [TonydyeHne ammmaka, CEpHOM U @30THON KUCJIOT B IPOMBILUIEHHOCTH. O011me
' CHOCOOBI MOTYYEHUS] METAIIIOB
412 | TeHerwdeckas CBSI3b MKy KJIaCCAMH HEOPTaHUYECKUX COSAMHCHUI
5 XUMHUYECKUE PEeaKIIUU
Knaccudukamnmss XuMU4ecKuX peakilfil Mo pa3IndHbIM MTPU3HAKAM: TI0 YHCITY U
5.1 COCTaBy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTETIEHEW OKHUCIIEHHUS] XUMHUECKUX PJIEMEHTOB
50 TemnoBoii 3¢ (hekT XuMUIECKON peakIiu, TEPMOXUMHUECKHUE YpaBHEHHUs. JK30-
' Y SHJOTEPMUYECKHE PEaKINH. TepMOXUMHYECKUE YPAaBHECHUSI
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCITUTENN U BOCCTAHOBUTEIH.
5.3 [Tpomiecchl  OKHUCIIEHHS U BOCCTAHOBJICHUSI. DJIEKTPOHHBII Oaitauc
OKHCITUTETHHOBOCCTAHOBUTEIILHON PEAKITUN
5.4 Teopus snexTpoauTuyeckon auccounanuu. KaTuonsl, aHHOHBI. DJIEKTPOJIUTHI U
' HeANEeKTpoNuThl. CUITbHBIE U clla0ble ANIeKTPoIuThl. CTeneHb AUCCOIUAIU
55 Peaknun monHoro oOMeHa. YCiIOBHs MPOTEKaHMUs pPEaKIMii HOHHOTO OOMEHa,

MOJIHbIE U COKPAILIEHHbIE HOHHBIE YPABHEHUSI peaKiuit




XuMus ¥ OKpy»Karolias cpena

6.1

BemecrBa um marepuansl B IIOBCEIHEBHOM JKU3HM 4elloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XHUMHUYECKUX pEaKLuH B J1abOpaTopuu U OBbITY.
IlepBast moMOIIb IPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

6.2

XuMUYecKoe 3arps3HeHHE OKpyKawmed cpeabl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CHOCOOBI €ro MpeaoTBpalleHus
[Ipenenbuas nomyctumasi kouuentpanusi BemectB (IIJK). Ponp xumuu B
pEelIeHNH SKOJOTHMYECKHX mpobieM. YculeHHe NapHUKOBOTO dddekrTa,
paspyuieHre 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, azota, gocopa, yriepoaa, KpeMHUS U MX COCTUHCHUU B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH W CEIILCKOM Xo3siicTBe. [IpumeHeHue
METaIJIOB U CIUIaBOB (CTalb, YyryH, OIOpalOMUHUN, OpoH3a) B OBITY U
MPOMBIIICHHOCTH UX COeMHEHUH. [IoHATHE O KOPPO3UH METaNIOB, OCHOBHBIC
CTIOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHbIE WCTOYHUKH YTIIEBOJOPOIOB (Yyroyib, MPUPOIHBIA Ta3, HE(TH),
MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POJb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘laHBHBIe IIOHATHS 00 OpraHu4YC€CKHUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OJTUJICH, AUCTUJICH, 3TAHOJI, TJIMOCPUH, YKCYCHadA
KI/ICHOTa). ITonatne o OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: JKHpaAX, 6en1<ax,
YIJIIEBOJax — M UX POJIK B )KM3HU YCIIOBCKA

Pacuérrr:

7.1

o ¢popMysiaM XUMHYECKUX COSAMHEHHIA

7.2

Macchl (MACCOBOM) J0JIM pACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM
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