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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMsA COCTaBJICHAa Ha OCHOBE
TpeOOBaHMK K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHONW MpPOTpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbix B PI'OC OO0, a takxke Ha OCHOBE (hepepalbHON pabodeil mporpaMMbl
BOCIIMTAHUS U C Y4€TOM KOHIICTILMHU IPETOIaBaHUsl y4eOHOTO IpenMeTa «XuUMUs» B 00pa30BaTeNbHBIX
opranusanusax Poccuiickoit denepanumn.

[Tporpamma mo XuMuu Ja€T MPENCTABICHUE O LEINsAX, OOIel cTpaTerun 00y4eHHs, BOCTIUTAHHS U
pa3BUTHS OOYUAIOMIMXCS CPEICTBAMH YUEOHOTO TpeaMeTa, YCTaHABJIMBACT 00s3aTeNbHOE NPEAMETHOE
coJiepKaHne, TPeAyCMaTpPUBAET pacIpe/elieHHe ero 1Mo KiaccaM M CTPYKTYPHPOBAaHWE MO paszenaM U
TeMaM NpPOTrpaMMbl TI0 XHUMHH, OTPEACTsIeT KOJMYECTBEHHbIE M KAYeCTBEHHBIE XapaKTePHUCTUKU
COJICpKaHUS, PEKOMEHIYEMYIO ITOCIIEOBATEIFHOCTh HM3YYEHUS XHUMHH C YYETOM MEXIPEIAMETHBIX M
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO IMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOyJaromuxcs,
oTpenieNnsieT BO3MOXKHOCTH TpeIMeTa Il peau3allii TPeOOBaHUH K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHUs, a TakkKe TPeOOBaHMMA K
pesyiabTataM OOydeHMs XMMUM Ha YpOBHE ILeJIell M3ydeHHsl IpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-
MI03HABATEIBHOM EATEIBHOCTH 00yUaIOIIErocs 0 OCBOCHUIO y4EOHOTO COAEPIKAHMSL.

3HaHUWE XUMHUHM CIYXHUT OCHOBOM JUIsl (OPMHUPOBAHUS MHPOBO33PEHHS OOYy4aroOUIerocs, €ero
IPEJCTaBICHUH O MaTepUaJbHOM E€IMHCTBE MHpPA, BAXKHYIO pOJIb UrparoT (opMupyeMble XUMHEH
IIPEJCTABICHUS O B3aUMOIIPEBPAILEHUSIX SHEPIUU U 00 IBOJIOLUH BEILIECTB B IMPUPOAE, O MYTIAX pEIICHUs
rJI00aJIbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOI, YHEPreTHUECKOW, NMUIIEBON U
9KOJIOTUYECKOH 0€301acHOCTH, POOIIEM 3IPAaBOOXPAHEHHUS.

N3yuenune xumun:

- CIIOCOOCTBYET peaju3allMd BO3MOYKHOCTEH JUIsl caMOpa3BUTUS M (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el U PyHKINOHATBHONW I'PaMOTHOCTH;

- BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUJIEHUS U TBOPYECKUX CIIOCOOHOCTEH 0O0yuarommxcs,
HaBBIKOB MX CAMOCTOSITEIbHOW Y4eOHOM NesATeNbHOCTH, AKCIEPUMEHTAJIbHBIX U HCCIIEA0BATEILCKUX
yMeHul, He0OOXOAUMBIX KaK B MIOBCEIHEBHOM *KHM3HHU, TaK U B MPO(PECCHOHATBHON IeSATEIbHOCTH;

- 3HAKOMHUT CO CHEeIM(PUKON HAydHOTO MBIIIJIEHHUS, 3aKJIa/IbIBAET OCHOBBI IIEIOCTHOTO B3IJIsfAa Ha
€/IMHCTBO IPUPOIBI u YeJI0BeKa, ABJISIETCS OTBETCTBEHHBIM 3TAIoOM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaromuxcs;

- crmocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K

npupoac, K 4CjI0OBEKY, BHOCUT CBOI BKJaJ B SKOJOTHUECKOE O6pa3OBaHI/IC 06Y‘IaIOIlII/IXCH.



JlaHHbIe HarpaBleHHUs B OOYYCHUU XMUMHH OOECTICUHMBAIOTCS CHEIM(PUKON COJEpKaHUSI YyueOHOTO
npeaMeTa, KOTOPBIN SBISIETCS MEeAarorMuecKl aJanTHPOBAHHBIM OTpaKCHHEM 0a30BOI HAyKHM XMMHU Ha
OIIPENEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOrO oOmero o0Opa3oBaHUSI OpPUEHTHPOBAH Ha OCBOCHHE
0OyJaroImMMHUCS CUCTEMBbI TIEPBOHAYANBHBIX TOHATHH XUMHH, OCHOB HEOPraHWYECKOH XHMUU U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSATHIH OPraHUIeCKON XUMHUH.

CtpykTypa colep)aHus IporpaMMBbl TI0 XUMHH C(pOpMHpOBaHA HA OCHOBE CHCTEMHOTO TOJX0]1a K
e¢ m3yuenuro. CoaepkaHne CKIIAABIBACTCA W3 CUCTEMBI MOHITUH O XUMHYECKOM SJIEMEHTE U BEIECTBE U
CHCTEMBI MOHATUH O XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHW30BaHBI MO MPHUHIUITY

IMOCJICAOBATCIIBHOTO pa3BUTUSA 3HAHWI Ha OCHOBE TCOPECTUYCCKUX HpG}ICTaBHCHI/Iﬁ pa3Horo ypOoBH:

ATOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MenpaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— Y4EeHUs O CTPOSHUU aToMa M XUMUUYECKOU CBSI3U;

— TIPEICTaBIICHUH 00 DIEKTPOTUTHUCCKON TUCCOIMAIINHU BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUST pACCMAaTPUBAIOTCS HA OCHOBE AMITUPUIECKHU TIOJYUYEHHBIX U OCMBICIICHHBIX
(hakTOB, pa3BUBAIOTCS TIOCIEIOBATEIHHO OT OJTHOTO YPOBHSI K APYrOMY, BBITIOTHSA (QYHKIIMH OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS W BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TOJTYYCHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHMe MporpaMMbl 10 XUMHUHU CHOCOOCTBYET (HOPMHPOBAHUIO MPEACTABICHUS O XMUMHUYECKOM
COCTaBJISAIOLIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbl, LIEHHOCTHOIO OTHOIIEHHS K
HAayYHOMY 3HAaHHUIO U METOJaM MO3HAaHUA B HayKe. M3yueHne XuMuu npouCcXouT ¢ MPUBJICYCHUEM 3HaHUN
13 paHee U3y4eHHBIX y4eOHBIX mpeaMeToB: «OKpyskaronui Mupy, «buonorus. 5—7 kinacce» u «dusuka. 7
KJIace».

[Ipyu U3yyeH XUMHUU MIPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOI HayKH Kak 00J1acTu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON NEATEIIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHhI. 3a7aua yueOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUY €CKUX 3HAHUN
— BaXHeWmMX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHUM, TOCTYMHBIX 0000IIeHn
MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HayKd, B NMPUOOIICHMM K HAYYHBIM METOJaM TIO3HaHUS IMPHU
W3YYECHUHU BEIIECTB U XUMUYECKUX peaKkiuil, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUN U UX
MPUMEHEHUH B Y4eOHO-TI03HABATEIbHOM U y4eOHO-UCCIEeI0OBATENBCKON eI TENIbHOCTH, OCBOCHUU TMPABUII
0€30MacHOTO 00paIeHHs C BEIIECTBAMU B MIOBCETHEBHOM KU3HHU.

[Ipu u3yyeHNN XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)XHOE 3HAYEHHE MPUOOpENn
TaKue 1ENH, Kak:

— ¢GOpMUPOBaHHE WHTEJUIEKTYAIbHO Pa3BUTOM JUYHOCTH, TOTOBOH K CaM0OOpa30BaHHUIO,
COTPYJHHYECTBY, CAMOCTOSTEIHHOMY TPUHSATHIO PEIIeHUH, CIOCOOHON aganTUpoBaThCsl K OBICTPO

MCHAIOIUMCH YCIIOBHUAM KU3HU,



— HallPaBJICHHOCTh ~ OOyueHHs HAa  CHCTEMAaTH4ecKoe  TNpHOOIIeHHEe  O0ydJalommxcs K
CaMOCTOSITCJIbHOW TMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM METOJaM TMO3HaHUS, (HOPMUPYIOIIUM
MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUU;

—o0ecrieueHUe  YCIOBHH,  CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOYYalOUIMMHCS  OIIbITa
pa3HOOOpa3HOW AEATENBHOCTH, TIO3HAHUS M CAaMOIO3HAHMSA, KIIFOUYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIH ), IMEIOUINX YHHBEPCATLHOE 3HAYCHUE JIUIsl PA3IMYHBIX BUOB JCATEIbHOCTH;

— ¢opmupoBanue o0mel (QyHKIMOHATBLHOH M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHITh W OLICHUBATH SIBJICHHUS OKPY)KAIOIIETO0 MUpPA, UCIIONIB3Ysl 3HAHUS U OIIBIT, TIOJyYCHHBIC
MpU W3YyYCHUHM XWMUHW, TMPUMEHATH WX MPU PEIICHUH TPOOJIeM B TMOBCEAHEBHOW KU3HU U TPYIOBOUH
NeSTeIbHOCTH;

— ¢opMHpoBaHHE y OOYYaIOUIMXCS TyMAaHHUCTUYECKUX OTHOIICHWH, IMOHWMaHUS IEHHOCTH
XUMUYECKUX 3HAHUHU JUIsi BHIPAOOTKM SKOJIOTHYECKH IIEJIE€CO00pPa3HOTO TMOBEICHUS B OBITY U TPYIOBOU
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAlMU K OOYy4YEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJI M CAMOBOCHHTAHHUIO Ha
OCHOBE YCBOEHHUsI OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mHpoduis u
HaIpPaBJIEHHOCTH JAJIbHEUIIETO 00ydIeHHUSI.

B cocraBe kiaccoB Hapsay ¢ HOpMOTHUNIMYHBIME JaeTbMH oOydarorcs aetu ¢ OB3 (3I1P). [dns
YIOBJIETBOPEHUS 0COOBIX 00pa3oBaTeIbHBIX notpedHOCTEH 00yJaroIuxcst c OB3
TpeOyeTcs CO3aHNe CICIHABHBIX YCIOBHUH, 00ECIIEYMBAIOIINX KaYeCTBO X 00pa30BaHMUS:

- opraHuzaius o0pa3oBaTeIbHOrO Mpoliecca Ha HArjsAHO-ICHCTBEHHOH OCHOBE C COOIIOJCHHEM
OCHOBHBIX JUJAKTUYECKHX MPUHLHUIOB (JOCTYMHOCTH, HArJIAJHOCTH, MPOYHOCTU, CBSI3U TEOPUH C
MPaKTUKOM);

- OpraHM3alys Ha ypokax MpeIMEeTHO-NPAKTUYECKON e TEIbHOCTH;

- HWCIOJIb30BaHUE IPOOHOTO, MO3TAMHOTO MpPEenojaBaHHs y4eOHOro marepualia U aHaJTUTHKO-
CUHTETHYECKUI CIIOCO0 ero rnokasa;

- OIIOpa Ha paHee YCBOCHHBIN MaTepuai U MPAKTHUECKUN OMBIT YUalluXCs;

- (puKcaIsi BHUMaHKS Ha BBISBJICHUH IPUYMHHO-CIICACTBEHHBIX CBSI3€H 1 3aKOHOMEPHOCTEH;

- aKIEHT Ha rJIaBHOM IMpH GOPMYIHUPOBAHUU IPABUI U BHIBOJOB;

- IOCTaTOYHOE KOJMYECTBO MPAKTUUECKUX YIPAXKHEHUH ISl yCBOEHUS y4eOHOTO MaTepuana;

- BKJIIOYCHHE M3y4aeMOTo MaTepuara B pa3IUYHbIC BU/IbI YIIPaXXHEHUIA;

- obecrieueHne HATJISAHOCTH B MPOIIecce YCBOSHUS 3HAHUM;

- IpUBIICYECHUE JIETEH K yJACTHIO B OOIIEIIKOIbHBIX MEPONIPUATHIX U BHEYPOUHOU JESATENIHHOCTH
0 TMPEAMETY.

O0s13arenbHOE TPEAMETHOE COJEpKaHUe 10 XMMUU JUIS IIKOJIBHUKOB oOydaromuxcs mo AOOII

(3I1P) momHOCTHIO conocTaBuMoO ¢ coaepkanueM OOIT.



Oo6yuaromuiics ¢ OB3 (3I[1P) mosydaer o0Opa3zoBaHWe, MOJTHOCTHIO COOTBETCTBYIOIIEE, TIO
UTOTOBBIM JIOCTIDKEHUSIM K MOMEHTY 3aBepIleHUs OOydeHHus, oOpa30oBaHUIO CBEPCTHUKOB 0e3
OTPaHUYEHUH 10 BO3MOXKHOCTSAM 37I0POBbS, B T€ K€ CPOKU 00yUEHUS (SIBIISCTCS LIEH30BBIM).

OOmiee YMCIIO YacoB, OTBEIEHHBIX Ui M3y4eHUs XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanwus, cocraBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Henen), B 9 kinacce — 68 gacos (2

yaca B HEJIEINIO).

COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIE XMMUYECKHE MTOHSITHS

[Ipeamer xumuu. Poip XUMHUM B KHM3HHM 4YellOBeKa. XUMHUSA B CHUCTEME HayK. Tena M BeIecTBa.
dusnyeckue CBOWCTBA BEHIECTB. ArperaTHoe COCTOsSHHE BemiecTB. [loHATHE O MeTojax IO3HAHHWS B
xumun. Yucrteie BemecTBa U cmecu. CriocoObl pa3aesieHust CMeceid.

ATOMBI M MOJIEKYJIBI. XUMUYECKHE d3JeMeHThl. CUMBOJBI XMMHUYECKUX d3JeMeHTOB. IIpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas (opmyna. BaneHTHOCTH aTOMOB XMMHMYECKHMX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTaBa BeulecTB. OTHOcUTENbHAS aTOMHAsI Macca. OTHOCUTENbHAsL MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHYECKOI0 DJIEMEHTA B COSAUHEHNH.

KomuuectBo BemectBa. Mousib. MouisipHas Macca. B3auMoOCBsI3b KOJWYECTBA, MAacChl M 4HCIa
CTPYKTYPHBIX €IMHUII BemlecTBa. Pacy€rel o hopMynaM XUMHUYECKUX COCTMHEHHIH.

®u3nuecKkue U XUMUYECKUE SBJICHMS. XUMHUYECKass peakuus U €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BEHIECTB. XUMHUYeckHe ypaBHeHus. Kiaccudukanus XUMHYECKUX peakiuil (CoeauHeHus,
pas3noKeHus, 3aMeIleHus, OOMEeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYI0¥, paBUIaMH padOTHI B IaOOPATOPUH U TPUEMAMH OOpaIeHHs
¢ TabopaTopHBIM 000pYIOBaHUEM, U3yYEHHE U ONHCaHue (PU3MUECKUX CBOMCTB 00pa3l0oB HEOPTaHUIECKUX
BEIECTB, HaOmoJeHue (u3nueckux (TUIaBlieHHEe BOCKA, TasHUE JIbJla, pacTUpaHHe caxapa B CTYIIKE,
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KUIIEHUE W KOHJEHCAIMs BOJbI) M XMMHUUYECKHX (FOPEHHE CBEYM, MPOKAIMBAHWE MEIHOWU MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAONIOJCHHUE W OINUCAHUE MPHU3HAKOB IPOTCKAHUS
XUMHYECKUX peakinui (pa3ioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapws,
paznoxxenue ruapokcuaa menu (II) mpu HarpeBanuu, B3aMMOJAEHCTBHUE KEJ€3a C PACTBOPOM COJU MEAU
(II), m3ydeHue crmocoOOB pasfeneHusl CMEeCel: C IMOMOIIBI0 MarHuTa, (HIBTPOBAHHE, BHIIAPUBAHHE,
JTUCTUJUIALIMS, XpoMarorpadusi, MPOBEACHUE OYHCTKHA TOBApPEHHOW COJIM, HAOIOJIEHWE U OIHCAHUE
pe3ylnbTaTOB MPOBEIECHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl, CO3JIaHUE MOJeIel
MOJIEKYJ (I1apOCTEPKHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bosayx — cmeck razoB. CoctaB Bo3ayxa. Kucinopon — snemeHT u poctoe BemecTBo. Haxoxaenue
KHCIIOpO/ia B IIpHUpoJie, GU3NYECKUE U XUMUYECKHe cBoWcTBa (peakuuu ropenus). Oxcunel. [Ipumenenue
kuciaopoaa. CnocoObl TOJMy4YeHHsS KUCIOpoJa B JabopaTopuud U MpOMBIIIIEHHOCTH. Kpyrosopor
KHCJIOpoJia B mpupoie. O30H — ayIoTponHas MOAU(PHUKAIINAS KUCTIOPOa.

TeroBoit  »dpdexkT XUMHUYECKON  peakuuu, TEePMOXHUMHYECKHE ypaBHEHHUS, DOK30- U
SHIOTEPMHUUYECKHE peakluu. TOIMIMBO: Yrojb M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHE MapHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxkaeHue Bojgoponaa B Mpupoje, (pU3NYECKHe U
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI MonyyeHus. KucimoTsl u comnu.

Monsipablii 00bE€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM.

dusunyeckre cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HacklllieHHBIE 1 HEHACKIIIIEHHBIE
pactBopbl. PacTBOpUMOCTH BeliecTB B Boe. MaccoBas [10J1s1 BelllecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA
BOJbl. OcHOBaHus. Ponb pacTBOpPOB B MpUPOJE M B KU3HM yelnoBeka. KpyroBopoT BOJbI B HMPHUPOJIE.
3arps3HeHre NpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BO.

Knaccudpukanuss  Heopranmyeckux  coeauHenuid.  Oxcuapl.  Knaccudukanus — OKCHIOB:
cosieoOpa3ymomirue (0OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIE) U HecosieoOpasyromue. HoMeHkaTypa OKCHIOB.
®u3nuecKue 1 XMMHUYECKHe CBOMCTBA OKCUIOB. [lomyuenue okcuios.

OcnoBanus. Knaccudukanust ocHoBaHuit: MIENOYM U HEpaCTBOpUMBIE ocHOoBaHM. HoMeHknaTypa
ocHoBaHui. du3nyeckre U XUMUYECKUE CBOMCTBA OCHOBaHUU. [loyueHne ocHoBaHUI.

Kucnotsl. Knaccudukanusa kucnor. Homenknatypa kucioT. @u3ndeckue U XMMUYECKUE CBOWCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenknatypa cosieid. @u3znueckre 1 XuMH4YecKue cBoiicTa cosieid. [lonyuenue comneit.

I'eneTnueckas CBSI3b MEXK/y KIIACCAMH HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeJeNIeHHe COJepXKaHUs KUCIOpoJa B BO3IyXe, IOJy4YeHHe, COOUpaHue,
pacrmo3HaBaHHe U U3YUYEHUE CBOMCTB KHCIOPO/a, HAOOICHUE B3aMO/ICHCTBUS BEUIECTB C KHCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHHS W TPEKpaIlleHUsi ropeHus (mokapa), 03HaKOMJIEHHE ¢ oOpa3liaMu OKCHUAOB U
OTIMICAaHWE UX CBOMCTB, MOJTy4YeHHE, COOMPaHUE, PACTIO3HABAHKE U U3yUYE€HUE CBOMCTB BOJOpo/a (TopeHue),
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B3auMojieiicTBue Boaopoga ¢ okcuaom wmeau (II) (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPUAIIOB),
HabOmroieHue 00pas3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHUE OCOOEHHOCTEH pacTBOPEHHUs
BEIIECTB C PA3JUYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAcCOBOW JOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaJIaMU (HaTpUEeM M KajbIeM) (BO3MOXHO
WCI0JIb30BAHNE BHJICOMATEPHAIIOB), HCCICIOBaHUE OOPa3IOB HEOPraHWYCCKUX BEIISCTB PA3IMIHBIX
KJIacCOB, HAONIOZCHWE HM3MEHEHHUS OKPAaCKHM HMHIMKATOPOB B PACTBOpAX KHUCIOT W MHIENOYEH, M3ydeHHE
B3auMoeiictBus okcuna meau (II) ¢ pactBopoMm cepHOM KHUCIOTHI, KHUCIOT C METAJJIAMH, pEaKIUi
HEUTpaIM3aluM, TOJy4YeHHE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHCHHME OJHOTO MeETauia APYrUM U3
pacTBOpa COJIHM, PEIICHHE SKCIEPUMEHTAIBHBIX 337au Mo TeMe «BakHeine Kiacchl HEOPTaHWYECKUX
COCTMHEHUI.

IMepuoguveckuii 3akoH u Ilepumoamyeckasi cucrema xumMudeckux 3aemenros /[l WU
MenjesieeBa. Ctpoenue aToM0B. XuUMUYecKasi CBA3b. OKUCINTEIHHO-BOCCTAHOBUTEIbLHbIE PEaKIUU

[lepBbie TOMBITKK KIACCH(DUKAIIMA XUMUYECKUX OJJIEMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
2JIeMEHTOB (IIEeI0YHBIC U MIETOYHO3EMEbHBIE METAJUIbI, TAJIOTeHBI, MHEPTHBIC Ta3bl). DIIEMEHTBI, KOTOPHIC
00pa3yroT am(pOoTepHBIE OKCUBI U TUIAPOKCHIBI.

[Iepnoanueckuit 3akoH. [lepmoamnueckas cucrema xuMmuueckux sneMeHToB JI. WM. MeHneneesa.
KopoTkonepuonnas u amuaHoneproaHas Gopmel [leprmoanueckold cUCTEMbl XUMHUUYECKHX 3JIEMEHTOB [l.
N. Mengeneesa. Ilepuoasl u rpynmbl. @U3HUECKUd CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB IEepuoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTomHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX
0000uek atroMoB mepBbIX 20 xumuueckux 3aeMeHTOB [lepuommueckoit cuctembr JI. U. Menneneena.
XapakTepucTuKa XMMHUYECKOTO DJJEMEHTa M0 ero mnojoxeHutro B llepuommueckoit cucreme [l.
. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOAAM.

3nauenue Ilepmoanueckoro 3axkoHa u Ilepmonnyeckoil CUCTEMBI XMMHUUYECKHX 3JIEMEHTOB Jis
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yu€Hblil U TpakIaHMH.

Xumuyeckas cBa3b. KoBaneHTHas (MOJSpHAs M HEMOJISIPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl okucieHus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHue oOpa3lloB BEIIECTB METAIOB M HEMETAIJIOB, B3aHMMOJCHCTBUE THUAPOKCHAA IIUHKA C
pacTBOpaMu KHUCIOT M WIENOYEH, MPOBEAEHUE OMNbITOB, WILTIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX pEaKIuil (ropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu



Peanuzanus MeXNpeaMETHBIX CBSI3€H IPU M3YyYEHUM XMMHUHU B 8 Kjacce OCYLIECTBIISIETCSA 4epes3
HUCIIOJIB30BaHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaxK U HOHHTHﬁ, ABJIAIOINUXCA CUCTCMHBIMU
JUISL OTJCNBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAyIHBIN (DaKT, runotes3a, TEOpHs, 3aKOH, aHAJN3, CHHTE3,
KJaccu(uKanys, MEepHOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAaHHE, H3MEPEHHE, MOJEIb,
SIBIICHHE.

®du3uKa: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TONbI, PAJIUOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUYECKHH 3apsiji, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSHHE BEIECTBa, TIas,
(bu3HYecKue BETUYNHBI, €IUHUIIBI H3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/161, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpasbl, TOpHBIE MOPOAbI, IMOJE3HBIE HCKOMAEMBIE,

TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHYECCKas pealcuml

[Tepuonnueckuii 3akoH. Ilepumoanueckas cucrema xumudeckux snemeHtoB J[. M. Menneneena.
CtpoeHnune atoMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XMMHYECKHX JJIEMEHTOB TMEPBBIX TPEX
MEePUOJOB, Kalus, KaJbllUd W WX COCIUHEHWH B COOTBETCTBHU C TIOJIOKEHHEM OJJIEMEHTOB B
[Teproanueckoit cuctemMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUIbI XUMUYECKOW CBS3H. THIIBI KPUCTALIUYSCKUX PEMIETOK, 3aBUCHUMOCTh
CBOMCTB BEIIIECTBA OT THUIIA KPUCTAIUIMUECKON PEIIETKU U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB. XMMHYECKHE CBONCTBA BEIECTB,
OTHOCSIIIIUXCS K PA3IMYHBIM KJIaccaM HEOPTraHMYECKUX COCAMHEHUH, TeHETHYECKas CBSI3h HEOPTraHUIECKUX
BEIIECTB.

Knaccudukanuss XUMHYECKUX pEAKIUN MO pPa3lIWYHbIM NpuU3HAKaMm ([0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((deKTy, MO0 H3MEHEHHIO CTeNeHEHl OKUCICHUS
XMUMHYECKUX DJIEMEHTOB, MO0 OOpaTUMOCTH, MO YYaCTHIO KaTanu3aTopa). DK30- M SHIOTEPMHUUYECKHE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[TonsiTHe 0 CKOPOCTH XUMUYECKO peakiuu. [ToHsTHE 00 0OpPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsATHE O TOMOTEHHBIX W reTeporeHHblXx peakuusx. [lonarne o kartanuze. IlonsTue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIMSIONIME HAa CKOPOCTh XUMHUYECKOM pEaKkUUU M TOJOKEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC peakuuu, AJNEKTPOHHBIN OamaHc OKHUCIIUTCILHO -
BOCCTaHOBUTENBHON peakunu. COCTaBIE€HUE YPABHEHUU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C

HCIIOJIb30BAHUEM METO/JAA SJICKTPOHHOT'O Oananca.



Teopust 3MEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHL M HEAEKTPOJIUThl. KaTHoHbI, aHHOHBI.
MexaHu3M IUCCOLMALIMK BEUIECTB C Pa3IMYHbIMM BUJAMU XUMHUYECKOH cBs3u. CTENeHb AMCCOLMALIUU.
CunbHbIe U clIa0bIe 3JEKTPOJIUTEHI.

Peakuun w#oHHOro oOMeHa. YcClIOBHA MPOTEKAHHUS pEaKUUid HOHHOrO OOMEHa, IIOJHBIE U
COKpallEHHbIE HMOHHBbIE ypaBHeHUs peakuuil. CBONCTBAa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE
MpEACTABICHUN 00 AJIeKTpoJuTHYeCKON auccounanuu. KadectBeHHble peakuuu Ha HOHBL [loHATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C MOJENSIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XMMHUYECKOW  peakuMM OT  BO3JIEHCTBUSA  pa3IMUHBIX  (aKTOpOB,  HCCIEIOBAaHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MIPOLIECCa AUCCOIUAIIMH KUCIIOT, 11ejo4uell U cosiel (BO3MOKHO
UCIOJIb30BAHME BHJIEO0 MAaTEepUajoB), MPOBEIEHUE OMbBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU TNPOTEKAHUS
peaknuii nMoHHOrO oOMeHa (oOpa3oBaHME OCajJKa, BBIIEICHUE Ta3a, OOpa30BaHWUE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue, peakuuu
pa3ioXKeHusi, COEAWHEHHs), paclo3HAaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peaxiuii Ha HOHBI, PellIeHHe SKCTIEPUMEHTABHBIX 3a/1a4.

HemeTtanuibl u MX coeJUHEHUS

OOmiasi xapaktepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne u GU3NIECKHe CBONCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3aMMOJEHCTBHE C MeTalllaMd, HeMeTajulaMu, Ienodamu). XiopoBojopoa. ComsHas
KHCIIOTa, XUMHUYECKHE CBOIICTBa, MOJydyeHHe, NpuMeHeHue. JlelicTBue Xiopa W XJIOPOBOJOpOJa Ha
OpraHusM uyejoBeka. Baxkneime XJIOpuIbl U UX HAX0XACHUE B IPUPO/IE.

O6mas xapakTepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne W (PU3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA MU CEpHI.
AnnoTpornHbie MOIUGUKALIUY KUCIOPOAa U cepbl. XUMHUECKHUE CBOMCTBa cepbl. CepoBOIOPO/I, CTPOCHHUE,
¢busznyueckue U XUMHYecKue cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCuAoB. CepHas
KHCTIOTa, (U3MYEeCKHe M XUMHUYecKhe cBoicTBa (0OIMe Kak TWpeACTaBUTENs Kilacca KHCIOT U
cnenuduueckue). XUMHUUYECKUE PEaKIUH, JEKAal[Ue B OCHOBE MPOMBIIUIEHHOTO CIOCcO0a IMOTy4eHUs
cepHOM KkucnoTel. IIpumenenne cepHoil kucinoTsl. CoJin CEpHOM KHUCIOTBI, KA4ECTBEHHAs peakuus Ha
cynbdar-uoH. HaxoxaeHnue cepsl 1 €€ COeUHEHUH B Mpupoie. XUMUYECKOE 3arps3HeHHE OKpYXKaromei
Cpeabl COeIMHEHMSIMU cepbl (KMCIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTENEHN OKHCIeHHA. A30T, paclpoCTpaHEHHE B IpUpojae, (U3NYECKHEe U XHMHUYECKHE CBOICTBA.
KpyroBopoT azora B mpupose. AMMHAaK, ero (¢u3M4ecKue M XUMHUYECKHE CBOWCTBA, IOJIydeHHE U
npuMeHenne. Conu aMMOHHMA, MX (PU3MUECKHE W XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
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peakiusi Ha MOHBl aMMOHHUsS. A30THAas KUCJIOTa, €€ MOoJydeHue, (PU3NYeCKre W XUMHUYECKHE CBOHCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT M creuududeckue). Mcmonb3oBaHHe HUTPATOB M COJEH
aMMOHHSI B KadeCTBE MHUHEPAIBHBIX YHOOpeHud. XHWMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMICH CpPeIIbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOXKIW, 3arpsi3HEHUE BO3[IyXa, MOYBEI M BomoéMoB). Docdop,
aymotporiHble Moaudukanuu Gocdopa, puzmdeckne M xumudeckue cpoiictBa. Oxcua docdopa (V) u
docdopHas kucioTa, GU3MUECKHE W XHUMHUYSCKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ochator B
KaueCcTBE MUHEPATBHBIX YI0OpEHUH.

OO6mas xapakTepucTuka 371eMeHTOB [VA-Tpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETEeHU OKHCIEHUs. YTIepo, aJuIOTPOIHbIE MOAU(PUKALIMY, PACTIPOCTPAaHEHHE B IPUPOJIE, (PU3NUYECKUE U
XUMHUecKue cBoicTBa. Ancop6bmus. KpyroBopot yriepona B pupojae. OKCubl yriepojaa, ux Gu3ndeckue
U XUMUYECKUE CBOWCTBA, JICHCTBHE HA KUBBIC OPTAHU3MBI, IMOJTYYCHHE W MPUMEHEHHE. DKOJOTHYCCKUE
nmpoOsieMbl, CBs3aHHBIE C okcujgoMm yriuepona (IV), rumoreza rino0anbHOTO TOTEIUICHHUS KIUMAaTta,
MapHUKOBBIN d(h(eKT. YTrolbHAS KUCIIOTA U €€ COJH, NX (PU3UYeCKHe M XUMHUISCKUE CBOHCTBA, TIOJTYICHHE
n npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI. Vcrosb3oBaHMe KapOOHATOB B OBITY,
MEJIMIIMHE, TTPOMBIIIJICHHOCTH M CeJTLCKOM XO3SHCTBE.

[TepBoHauaNbHBIE TIOHATHS 00 OPraHUYECKHX BEMIECTBaX KaK O COCJAMHEHHUSAX yrieponaa (MeTaH,
9TaH, STHIEH, alleTUJIeH, ATaHOJ, TJIULEPUH, YKCyCHasl KUcioTa). [IpupoaHbie HCTOYHUKHU YTIE€BOAOPOIOB
(yronb, mTpuUpOAHBIA Ta3, HEPTh), MNPOAYKTHl HUX MepepaboTku (OEH3WH), WX POJIb B OBITY H
npoMbliieHHOCTH. [loHATHE 0 OMOJIOTHYEeCKH Ba)KHBIX BEIECTBAX: JKHUpaX, Oelkax, YriaeBoJax — U X
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOICTBA, MmoiydyeHue U npumeHeHue. CoeauHEeHUs
KpemHus B mpupoje. Obuue npeacrasienus o0 okcuae kpemuus (1V) u kpemuueBoit kuciore. CUIHMKaThI,
WX HCIIOJIb30BaHHE B OBITY, B IPOMBIIUICHHOCTH. BaxkHelline CTpoUTeNnbHbIE MaTepuasbl: KepamHka,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoGiieMbl 06€30MacHOTO HCIMOJIB30BAHUSI  CTPOUTEIBHBIX
MaTepHaIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ixcnepumenm:

M3y4YeHHe O0O0pa3lloB HEOPraHMYeCKUX BEIIECTB, CBOWCTB COJISHOM KHCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX pEaKuid Ha XJIOPUI-UOHBI M HAONIOJEHHE TMPU3HAKOB MX MPOTEKAHUsS, OIBITHI,
oTpaxaromue (Qu3nueckue W XHMUYECKHE CBOWCTBA TallOTEHOB M HMX COCJUHEHHH (BO3MOKHO
MCI0JIb30BaHNE BUEOMATEPHAIIOB), 03HAKOMIJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TallOTeHUIOB), O3HAKOMIICHUE
c oOpasmamu cepbl M €€ COeQUHEHHSIMH (BO3MOKHO MCIIOJIb30BaHHE BUIEOMATEPHANIOB), HAONIOIECHUE
mporiecca OOyrIMBaHUSL caxapa MOJ JIEHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, H3y4YCHHE
XMUMHUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI, MPOBEICHNE KA4eCTBEHHOU peakluuu Ha Cynb(aT-
WOH U HaOIIo/IeHUE MPU3HaKa €€ MPOTeKaHus, O3HaAKOMIIEHHUE ¢ (PU3MYeCKUMU CBOWCTBaMU a30Ta, hocdopa
U UX COeNWHEHUH (BO3MOXKHO HCIOJH30BAaHUE BUJEOMATEPHAIIOB), 0Opa3laMu a30THBIX B (OCHOPHBIX
ynoOpeHuil, MoyyueHue, coOWpaHHe, paclo3HaBaHWE W M3yYeHHE CBOWCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX peaklMii Ha HWOH aMMOHUS U ¢ocdarT-uOH U H3IyYeHHE TMPU3HAKOB HX MPOTEKAHUS,
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B3aUMO/JICHICTBUE KOHLIEHTPUPOBAaHHOW Aa30THOM KHCJIOTHI C MeEAb0 (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3YUYCHUE MOJENeH KPUCTANIMYCCKUX pemérok anMasza, rpadura, QyiepeHa,
03HAKOMJICHHE C TIPOIIECCOM aACOPOIUN PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHHe, coOuMpaHue, paclo3HaBaHME U M3YYEHHE CBOMCTB YIJIEKHCIOIO Tasa,
MPOBEJCHUE KAYECTBEHHBIX pEaklMii Ha KapOOHAT W CHIMKAT-WUOHBI W M3YYCHHE IMPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHME  C  TPOAYKIMEH  CHJIMKATHOW  TMPOMBIIUICHHOCTH,  PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelme HeMeTaibl U UX COCTUHCHUS.

MeTa/uibl M UX COETMHEHUS

OO0mrast xapakTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUM HX IIOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoenusi aromoB. CTpoeHue
MeTaJuIoB. MeTaiinyeckas CBA3b U METALTUYECKAs KPUCTAIUIMYECKAs PEMIETKA. DIICKTPOXUMHUYECKUN Pl
HanpspKeHUd MertaioB. Pu3nueckne U XMMHUYECKHE CBoMcTBa MeTayuioB. OOmue crnocoObl MOTy4eHUs
MeTauioB. [loHsATHE 0 KOPPO3HK METAIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CrutaBsl (CTamb,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX MPUMEHEHNE B OBITY M IPOMBIILIIIEHHOCTH.

[[lenounble MeTamabpl: noJioxkeHwe B Ilepuoanueckod cucreMe XUMHUYECKHX HJIEeMEHTOB JI.
W. MennieneeBa, CTpoeHHE UX aTOMOB, HaXoJieHHe B npupoje. dusnueckre u XMMHYECKHUE CBOMCTBA (Ha
npuMepe HaTtpust U Kaiuus). OKCUAbI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHue menouyHbIX METaIOB U
HUX COEIUHEHUN.

[[lenoyHO3eMENbHBIE METAJIBI MarHuid W Kaublui: mojiokeHue B Ilepuoanueckoit cucreme
xuMuueckux sineMeHToB [{. . MenaeneeBa, CTpo€HUE UX aTOMOB, Hax0XAeHUE B mpupoie. Pusnyeckue u
XMMHYECKHE CBOIMCTBA MarHusl M Kaibliusa. BaxHeiiue coequHeHus Kalblus (OKCUI, TUIPOKCUI, COJIN).
XKécTrocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nosoxenue B Ilepuonnueckoit cucreme xumuueckux siaeMeHToB [l. M. Menneneena,
CTpOEHHUE aToMa, HaXOXKACHHE B pupoae. PU3nyeckre U XMMHYECKUe CBONCTBA AMIOMUHUS. AMGBOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUA AITFOMUHUS.

Kenezo: nonoxenue B llepuommueckoit cucreme xumuueckux sneMeHtoB Jl. M. Menneneesa,
CTPOEHHME aToMa, HaxokAeHue B mnpupone. dusmyeckne M XUMHYECKHE CBOMCTBa xene3a. OKCuipl,
ruapokcuabl u conu xenesa (1) u sxenesa (I1I), ux cocras, cBoiicTBa U OTydYEHHE.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C O0O0pasllaMyd METAJIOB U CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMHU, H3yUCHHE
pe3ynbTaTOB  KOPPO3WHM METAIOB (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUSL OKCHJAa KaJbIlUsi M HATPUS C BOJOW (BO3MOXKHO HCHOJIh30BAaHUE BHUICOMATEPHAIIOB),
UCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, TMpoIlecca TOPEHHUS Kelle3a B KHUCIOpoAe (BO3MOKHO
WCIIOJb30BAHUE BHIEOMATEPUAIIOB), MIPU3HAKOB MPOTEKAHMUS KAUECTBEHHBIX PEaKlMi Ha MOHBI: MarHus,
KapIusl, aMFOMUHMS, uHKa, xkene3a (II) u xenesa (II), menu (I1), HabOnroIeHUE M OMKCaHUE TPOIIECCOB

OKpallluBaHUA INIAMCHU NOHAMU HATPUA, KAJIUA U KAJIbLUA (BO3M0)KHO HUCIIOJTb30BaHHUC BI/I,Z[eOMaTCpI/IaJ'IOB),
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uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIA AaTIOMUHUS ¥ THAPOKCHAA IIMHKA, pPEIICHUE
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeNMe METAJUIbl U UX COCIUHEHHUS.

Xumus M OKpYysKaLIas cpeaa

BemecTBa n Marepuaibl B TOBCEITHEBHOM KU3HU YENOBEKa. be3onacHOe NCN0JIb30BAHUE BEILIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBasi moMoIb Mpu XUMUYECKUX 0XKOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsa3HEeHre OKpYXKarolen cpebl (IpeaenbHas T0MyCTUMasi KOHIICHTPAlUsI BEIIECTB,
nanee — [1/IK). Posib xuMuu B pemieHn# S9KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

H3y4yeHue 00pasIoB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIE MATEPHATIBI).

Meosrcnpeomemmnnie ceasu

Peanuzarust MEXINpeaMETHBIX CBSI3€HM NMPU M3YyYEHUH XUMHHU B 9 Kilacce OCYIIECTBIAECTCS 4Yepes
WCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSTHH, SIBJSIONIUXCS CUCTEMHBIMU
JUISl OTAEBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TTOHATHS: HAYIHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHATN3, CUHTE3,
Kiaccuukaius, TepUOTUIHOCTh, HAOIIOJEHNE, DKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHE, MOJIETb,
SIBJICHHE, TAPHUKOBBIN A((PEKT, TEXHOTIOTUsI, MATEPHUAIIBI.

®dusnka: Marepus, aroM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIbI, paJUOAKTUBHOCTb,
MOJIEKYNa, OJJICKTPUYECKUN 3apsii, MPOBOJHHUKH, TOIYHIPOBOJHUKH, JHUAJIEKTPUKU, (DOTOIIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHME BEIECTBA, Tra3, pPacTBOpP, pPacTBOPHUMOCTD,
KpUCTAJIJIMYECKas peIETKa, CIUIaBbl, (U3UYECKUE BEIWYUHBI, E€AUHUIBI H3MEpPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, COJHLIE.

buonorus: ¢dotocunTes, gpixanue, Ouocdepa, IKocUcTeMa, MUHEpaJbHbIe YyA0OpeHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpalbl, TOPHBIE MOPOAbI, IMOJE3HbIE HCKOMAEMBIE,

TOIINIMBO, BOAHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI
JIM4HOCTHBIE pPe3YJIbTaTbl OCBOCHUS NIPOTPaMMbl OCHOBHOT'O 06IJ_ICFO 06p830BaHI/I$I JOCTUTAKOTCA B
xXoae O6y‘IeHI/IH XUMHN B CIHUHCTBC yqe6H0171 U BOCIHUTATEIIPHOM JIE€ATEILHOCTH B COOTBETCTBHUU C
TpaAUIIUOHHBIMU pOCCI/II\/’ICKI/IMI/I COOUOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBCHHBIMU  ILICHHOCTAMH,
NPUHATBIMU B 06H.ICCTB€ paBuJIaM1 U HOpMaMHU IMMOBCIACHUA U CHOC06CTByIOT nponeccaM CaMOIIO3HAHUA,

CaMOpa3BUTHUSA U COLIUATIN3allNU 06yqafonmxc51.
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JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MIO3UTUBHBIX LIECHHOCTHBIX OPUEHTALIUN U PACIIMPEHUE ONBITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTpMoTHYECKOr0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY M Hay4yHOMY
HACJIEIUIO, IOHUMaHUsl 3HAaYEHUs] XMMUYECKONM HAyKU B KU3HU COBPEMEHHOIO OOIIEeCTBa, CHOCOOHOCTU
BJIJIETh JOCTOBEPHOM MH(pOpPMAIMEl O TMepeloBbIX JOCTHXKEHMSIX M OTKPBITUSAX MHUPOBOH U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE MUpa M 00IIeCTBa;

2) rpasKIaHCKOI0 BOCIIUTAHUS:

MIPEJICTaBICHNS] O COLMAIbHBIX HOpMax M MpPaBWJIaX MEKJIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM
U JIpyrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HON COBMECTHON JESTENbHOCTH IpHU
BBITIOJIHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHHMMAHMIO M B3aMMOIIOMOLIM B Ipoliecce 3TOH ydeOHOM
JeSITeIbHOCTH, TOTOBHOCTHU OIIEHMBATh CBOE IOBEJEHHE W IOCTYNKH CBOMX TOBAapUUIEH € MO3UIUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEIACTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOIO TO3HAHUA:

MHPOBO33PEHUYECKUE TIPEICTABICHUS O BEIIECTBE M XUMHUYECKOM DPEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOIIME OCHOBY Ul NOHMMAHMS CYIIHOCTH Hay4HOU
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS INPHPOJBI, B3aUMOCBA3SIX
YeJI0BEKA C IIPUPOJIHOU CPENOl, O POJIM XUMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEN;

[I03HABaTEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAaHUI MO XUMUH, HEOOXOIUMbIE
i OOBsICHEHUS HaONIOJAeMbIX IPOLIECCOB U SBJICHUH, IO3HABaTeIbHOM, WHGOPMALMOHHON U
YUTATENIbCKOM KyJIbTYPbl, B TOM 4YHCJIE HaBBIKOB CAaMOCTOSATENBbHOM pabOThl ¢ Y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEICTBAMH HH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O U TIO3HAHUIO, JHO03HATEIbHOCTb, T'OTOBHOCTh M CHOCOOHOCTH K
caM00Opa30BaHUIO, MPOEKTHOW M HCCIIEAOBATEIbCKONW JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00yueHUsl B JaJIbHEHILEM;

4) popmMupoBaHuUs KYJIbTYPbI 310POBbS:

OCO3HAHHE ILIEHHOCTH XW3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha
3JI0pOBBIN 00pa3 JKU3HU, OCO3HAHME MOCIEICTBUM M HENMpHUATHE BPEIHBIX NPUBBIYEK (YMOTpeOsIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYypEeHUs1), HEOOXOJUMOCTH COOJIOECHNUS MpaBil 6€30MacCHOCTH MpU OOpPAIEHUH C
XUMUYECKUMU BEIIeCTBAMH B OBITY M peabHOMU JKU3HU;

5) TPyA0OBOr0 BOCIINTAHMSA:

MHTEpEC K MPaKTHUYECKOMY U3YyUEHMIO podeccuil U TpyAa pa3iIuyHOrO poJia, yBaXKEHUE K TPYLy U
pe3yapTaTaM TPYJOBOW AEATENBHOCTH, B TOM UHUCIIE HAa OCHOBE IPUMEHEHMs IPEIMETHBIX 3HAHUN IO
XMMUHM, OCO3HAHHBIM BBHIOOP HMHIUBUAYAJIbHONH TpPAEKTOPUH NPOJOIDKEHHS 00pa3oBaHUA C Y4ETOM
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JTUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICITHON
podecCHOHAILHON JIEATEIILHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHHIA, TOTOBHOCTH aJalTHPOBATHCS B
npodeccruoHaIBHOM cpee;

6) ’K0JI0rHYecKoro BOCIIUTAHUS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K IPUPOJE KaK HCTOUYHUKY KU3HHM Ha 3eMJie, OCHOBE €€
CYIIIECTBOBAHUS, IMOHUMAHUE IIEHHOCTH 3J0pOBOTO M Oe3omacHOro obpasza >KW3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHUYECKOMY 3I0pPOBbIO, OCO3HAHHE I[EHHOCTH
coONroicHusT TpaBU OE30MMACHOTO TOBEIEHUS IpH padoTe ¢ BEIIeCTBaMH, a TaKXKE B CUTYaIHsX,
YIPOKAOMIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUA, TMOJy4YaeMble TPH H3YYCHUM XWMHH, JI1 pElIeHUs 3ajad,
CBSI3AHHBIX C OKPY)KAIOWIEW MPUPOJHOW CPEeNOW, IJs MOBBIIICHHUS YPOBHS 3KOJIOTMYECKOW KYJIBTYPHI,
OCO3HaHUs II00aTBFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTel X PElIeHUs MOCPEICTBOM METOOB
XUMHH, OKOJIOTMYECKOTO  MBINUICHUSI, YMEHUS PYKOBOJCTBOBAaTHCS HWM B  TO3HABATEILHOM,

KOMMYHUKATUBHOM M COIIMATIbHOM MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTrampeaMETHBIX pPE3yJAbTAaTOB  BBIACHAIOT 3HAYUMble s (OPMHUPOBAHUS
MHPOBO33pEHHUs OOILIeHayYHbIE TOHATUA (3aKOH, TEOpHUs, MPUHLUI, TUNoTe3a, (akT, cucTema, Mpolecc,
SKCIEPUMEHT U JIPYroe.), KOTOPbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX NpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEJICTABICHHUE O LEIOCTHOW HayyHOMU
KapTUHE MHpa, U YHHUBepcaJbHble y4deOHble JeHCTBUSA (TO3HaBaTelIbHbIE, KOMMYHUKATHBHBIE,
pEerylaTuBHbIE), KOTOpble oOecrneynBaloT (OpMHUpOBAaHHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM IS TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble 1oruyeckue aeiicTBus:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS MPH OCBOCHUM 3HAHWM: PacKpbIBATh
CMBICTT XMUMHYECKHUX MOHSATHHA (BBIACNATh UX XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATH B3aWMOCBS3b C
JPYTMMU TIOHATUSAMU ), UCTIOIH30BATh MOHATUS JJIS1 0OBSACHEHUS OTACIbHBIX (DAKTOB U SIBJICHUM, BEIOUPATH
OCHOBAaHUS W KpUTepHH s KiIaccu(PUKAIMK XMMHUYECKHUX BEIIeCTB W XUMHUYECKHX pPeaKIluii,
yCTaHABIUBATh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEXIYy OOBEKTAaMU H3y4EHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTHH), IeaTh BHIBOJIBI M 3aKIIOUEHUS;

yMEHHE TMPUMEHSATh B TpoIlecce IMO3HAHUS TOHATUA (TpPEeaIMETHbIE U METalpeJMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3YEMbIE B XUMHU, TIPE0OPa30BLIBATh HITUPOKO MPUMEHSIEMBIC B
XUMHH MOJICTIbHBIE TMPEACTABICHUS — XUMHYECKHUH 3HAK (CHMBOJ DIIEMEHTa), XuMudeckas Qopmyna u
ypaBHEHHE XHMHUYECKOW peaklud — TPU pPElIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7ad, C Y4ETOM OTHX
MOJIENIbHBIX TMPEACTABICHUN BBISBIATE U XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKU HM3y4aeMbIX
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OOBEKTOB — XUMHUYECKMX BEIICCTB W XUMHUYECKHX PEaKIMi, BBISBIATH OOIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIICICTBCHHBIC CBS3U M MPOTUBOPEUMS B U3YUAEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble nccienoBarebckne 1eiCTBUS:

yYMEHHUE HCIMOJIb30BAaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TaKXKe B
KaueCTBE OCHOBBI JUIsI POPMHPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABMIIEHOCTH BBICKA3bIBACMBIX CY)KICHUI;

MpUOOpEeTEeHUEe OMbITa 1O IUIAHHPOBAHWIO, OPraHU3alMd W TPOBEIACHHUIO yICHHYECKUX
9KCIEPUMEHTOB, yMEHHE HaOMI0JaTh 3a XOJOM IIPOLEcca, CAMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3ynbTat, GopMyIHpoBaTh 000OIICHNS U BBIBOJBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS,
COCTaBJISATh OTYET O MpOAeTaHHON padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMpATh, aHATM3UPOBATh U HHTEPIIPETHPOBATh WH(OPMAIIHIO PA3IMYHBIX BHJIOB U (HOpM
MPEJICTABJICHHSI, TIOJy4aeMyl0 W3 Pa3HBIX MCTOYHHKOB (HAYYHO-IOMYJSIPHAS JIMTEPATypa XHUMHYECKOTO
COJICpPKaHUs, CIPAaBOYHBIE TOCOOWS, pecypchl MHTepHETa), KPUTHUSCKH OIICHHBATH MPOTHBOPECUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

YMEHHE TPUMEHSATh pPa3IMYHbIC METOJbI W 3alpoChl NMPU TOWCKE W OTOOpe HH(pOpMAIMK H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJUMBIX JUIS BBIOJIHEHUS YYeOHBIX M ITO3HABATCIBHBIX 3ajad
ONpeneNEHHOTO THUMA, TNPHOOPETEHHE OmbiTa B 00JACTH  HCIOJIB30BaHHWS ~ HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJaJ€HHE KYJIbTYPOH aKTHUBHOTO HCIOJb30BAHUS PA3IUUHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSATEIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY MpeACTaBleHUs MHQOpPMaLUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMU CXeMaMH, JuarpaMmmamu, ApyruMu Gopmamu rpaduku
U UX KOMOMHAIUSIMU;

YMEHHE HCIOIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHOM U UCCIIeI0BATEIbCKOM AeATeIbHOCTH
MH(OPMALIMIO O BIHUSHUM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO34iCTBa M TPAHCIOPTAa Ha COCTOSIHUE
OKpY’Karolen NpUpoIHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHUSI 33/1aBaTh BOIIPOCHI (B XOJI€ IUaiora u (Min) AUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOU TEMBI,
(bopMyITUpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIBHO BBIMOJHEHUS MTPEAI0KECHHON 3a1a4;

YMEHHUSI TIPEACTABIATh MOJIyYCHHBbIE PE3yabTaThl IMO3HABATEIbHOW MAESITEIbHOCTH B YCTHBIX M
MMCBMEHHBIX TEKCTaX; JeNlaTh MPEe3EHTAIMI0 Pe3ylIbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEPHUMEHTa
(;1abopaTopHOTO OTBITA, TAOOPATOPHOM PAOOTHI MO MCCIEAOBAHNIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW TIO3HABaTENBHOU U
WCCIIEeIOBATENIbCKON AESITeTbHOCTH TPU PELICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuyéTa OO0ImMX
WHTEPECOB U COTJIacOBaHMs TO3WIMKA (00CyXJIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIS COBMECTHBIX JIeHCTBUHM, OMNpeAeNieHHe KPUTEPUEB IO OIEHKE KadecTBa BBIMOJHEHHOM
paloThI U apyTHe).

PeryasiTuBHbIe YHHBepCcaJIbHbIe Y4eOHbIe NelicTBUSA:
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YMEHHE CaMOCTOATEIBHO OIPEACIATh LENH JCATECIbHOCTH, IIAaHUMPOBATh, OCYLIECTBIIAT,
KOHTPOJIUPOBaTh W TP HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMpaTh Hambosee
s eKTHBHBIE COCOOBI PEICHUsT YUYEeOHBIX U MO3HABATENBHBIX 33734, CAMOCTOSTENIFHO COCTABISATh WU
KOPPEKTUPOBATh IIPEIJIOKEHHBIM AJTOPUTM JCUCTBUN IIPU BBINOJHEHHUH 3aJAHUM C Y4ETOM IOJIyYECHHS
HOBBIX 3HaHUH 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHSIX, OLIEHHBATH COOTBETCTBUE TIOJTYUYEHHOTO
pe3ynbTaTa 3asBJICHHOM LIEJIM, YMEHUE HCIIOIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, IIpEAiaracMble B

YCIOBHHM 3aJJaHUI.

NPEIMETHBIE PE3YJIBTATHI
B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTEIHHOTO COJEPKAHMS, YCTAHOBJICHHOTO
TaHHOM (enepanbHON paboueill MPOrpamMMoi, BBIIETSIOT: OCBOCHHBIE O0yJYaIONMMUCS HAyYHBIC 3HAHUS,
YMEHHUS U CIOCOObI NEUCTBUM, crienPpUIEecKue sl IPEAMETHOM 00JacTH «XUMHUS», BHJIBI IEITEIHHOCTH
M0 TIOJIYYEHHWIO HOBOTO 3HAHUWSA, €r0 WHTEPIPETAINH, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMIHBIX

y‘-Ie6HI)IX M HOBEBIX CUTyallusX.

K xonmy oOy4yenus B 8 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

. pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TIOHATHH: aToM, MOJIEKyJa, XUMHUYECKH
AJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHas W MOJEKYJspHas Macca, KOJMYECTBO BEIIeCTBa, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10Jii XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, OKCUA, KUCIOTa, OCHOBAHUE,
COJIb, 3JIEKTPOOTPHUIATENLHOCTh, CTENEHb OKHUCICHMS, XMUMUYECKas peakius, KilaccCu(UKalus peakiIMii:
peaKuuu COEOUHEHHS, pPEaKIUu pa3JoKEHUs, peakluu 3aMelIeHMs, peakIuu OOMeHa, 3K30- U
SHIOTEPMHUUECKUE PEAKIMH, TEIUIOBOM 3PPeKT peakiuu, aapo aToMa, SJIEKTPOHHBIN IO aToMa, aTOMHas
opOuTalb, panyc aToMa, XUMUYECKasl CBS3b, MOJISIPHASL M HEMOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b,
WOH, KaTUOH, aHUOH, PACTBOP, MacCOBasi J0JIsI BEIIECTBA (MPOLIEHTHAS! KOHIICHTPAI[Hs) B PaCTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHA U MPUMEHSATH 3TH HOHATHUS
P OMMCAHHUH BEIECTB U UX MPEBPAIICHUN;

. HCI0JIb30BaTh XUMHUYECKYI0 CUMBOJIUKY Ul COCTaBleHUS (POpPMyI BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEaKIIUi;

. OTIpEIeNIATh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAPHBIX COCJUHEHHSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, MPUHAICKHOCTh BEIIECTB K OMpeAeNEHHOMY KIIacCy
coenmuHeHU Mo (opmynaM, BUA XUMHYECKON CBs3W (KOBaJeHTHAass W HMOHHAs) B HEOPraHUYECKHX
COCIMHEHUSIX;

. packpbiBath cMmbicn Ilepuoguueckoro 3akona J[. . MenneneeBa: J€MOHCTPUPOBATH

ITIOHUMAHUC HCpHOI[H‘-ICCKOfI 3aBUCHMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT HX IIOJIOKEHUSI B
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[lepuoguueckoil cucTeME, 3aKOHOB COXpPAaHEHMsSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO y4E€HMsI, 3aKOHa ABOraipo;

. OTMCBIBATH M XapaKTepU30BaTh TabauuHyto Gopmy lleprnoanueckoil CHCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3IMyaTh MOHATHUA «TJaBHas moArpynmna (A-rpynna)» u «modounas noarpymnmna (b-rpymma)y,
MaJible ¥ OOJIbIIME TIePUOJIbl, COOTHOCHTh 0003HAYCHHS, KOTOPbIE UMeroTcs B Tabmuie «lleprommaeckas
cucTeMa XuMudeckux 3iemMeHToB J{. Y. MenneneeBa» ¢ YMCIOBBIMHU XapaKTEpPUCTUKaMU CTPOECHUS aTOMOB
XAMUYECKUX DJIEMEHTOB (COCTaB W 3apsl] sjapa, oOIee YMCIIO DJIEKTPOHOB M paclpelesieHue HX II0
AJIEKTPOHHBIM CJIOSIM);

. KJIACCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPTraHHMYECKHUE BEIIeCTBa, XUMHUYECKUE
peakiuu (1Mo YUCIIy U COCTaBYy yUaCTBYIOIIHNX B PEAKIIMH BEIIECTB, 1O TEIIOBOMY 3P HEKTY);

. XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHBIX KJIacCOB,
MOATBEpXK/asi ONHMCAaHME TMpPUMEpPaMHU MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XHMHMUYECKUX
peaKIuii;

. MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B PA3TUYHBIX YCIOBUSIX;

. BBIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIO
XMMHUYECKOT0 3JIeMEHTa Mo (hopMyse COeAMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH
pacu€Thl 10 YpaBHEHUIO XUMHUECKOHN PEaKIINH;

. IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JAEATENIBHOCTH — AaHalu3 M CHUHTE3,
CpaBHEHHE, O00O0OILICHHE, CUCTEMAaTH3alMI0, KJIACCU(PUKALNIO, BBISBICHUE PUYMHHO-CIIEICTBEHHBIX
CBsi3eM — /ISl M3Yy4YEHMsI CBOMCTB BEILECTB M XUMHUYECKUX DPEAKLUH, e€CTEeCTBEHHO-HAay4YHbIE METO[Ibl
MIO3HAHUS — HAOJII0AEHUE, U3MEPEHNE, MOIEIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICICHHBIH);

. CllefloBaTh ~ IpPaBWJIaM  IIOJIb30BaHMsI ~ XMMHYECKOH mocylo M 1abopaTOpHBIM
o0OpyJOBaHUEM, a TaKKe NpaBUjaM OOpalleHUs C BELIECTBAMU B COOTBETCTBMM C MHCTPYKLMSIMH IO
BBITNOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPAHHIO Ia3000pa3HbIX BEIIECTB
(BoOpoJa U KHCIOPOJa), IPUTOTOBJICHUIO PACTBOPOB C ONpPENeNEHHON MacCcOBOM J0jei pacTBOPEHHOIO
BEIIECTBA, IUJIAHUPOBAaTh M MPOBOJUTH XHMUYECKUE 3KCIIEPUMEHTBl IO PAcHO3HABAaHUIO PACTBOPOB

IEJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (Jakmyc, heHondTanenH, MeTHIOPAHK U IpyTue).

K kxoHuy oOydeHus B 9 kiacce rnpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaThb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

. pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX TMOHATHH: XMMHUYECKMH »HIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHHOH, IIPOCTOE BEUIECTBO, CJI0XKHOE  BELIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKass pEaKlMs, XUMUYECKas CBSA3b, TEIUIOBOMN
3pQeKT peakuu, MOJb, MOJIAPHBIN 00BEM, PacTBOP, HIEKTPOJIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTHIECKAS
JMCCOLMALUS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTop, XHMHYECKOe paBHOBEcHE, OOpaTHMble WU
HEOOpaTUMbIE PpEeaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBHUTEINb,
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OKHUCJICHHE W BOCCTAHOBJICHHE, AJNIOTPOIHS, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJllIn4yecKas), KpUCTalIndecKass pElETKa, KOPpPO3Us METAIOB, CILJIaBbl, CKOPOCTb XUMHYECKOMN
peakuuu, npeaenbHo qonycrumas konuentpanus [1JIK BemwecTsa;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSTH 3TH MOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

. WCII0JIb30BaTh XUMUYECCKYIO CHMBOJIMKY JUISI COCTaBIICHUSI (JOPMYNT BEHISCTB M ypaBHEHUI
XUMHUYECKUX PEAKIIN;

. OTIPENIETSATh BAJICHTHOCTh W CTEMEHb OKHCIICHUS] XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa, NMPUHAAJICKHOCTh BEIIECTB K ONpEAEIEHHOMY KIAcCy COEIMHEHUH Mo ¢dopMmynam,
BHJI XUMUYECKON CBSI3U (KOBAJIGHTHAS, MOHHAS, METAJUTMUECKasi) B HEOPTaHUYECKUX COCIMHEHMSIX, 3apsl
HOHA 10 XUMUYECKON (Popmyrie, XapakTep CpeIbl B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX COCIUHEHHM, THIT
KPUCTAJUTMYECKON peméTKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbica [lepronnueckoro 3akoHa [[. M. MeHnneneeBa U 1€MOHCTPUPOBATH €TI0
MMOHMMAaHHE: OMHMCHIBATh M XapaKTepu3oBaTh TaOmuuHyro Gopmy [leproaudeckoit CUCTEMBI XUMHYECKUX
AIIEMEHTOB: pa3INyaTh MOHATHUS «TJ1aBHas noarpynna (A-rpynmna)» u «mmodoyHas noarpynmna (b-rpymma)y,
Majible U OOJIBIITNE TIEPHOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TIEPHOJUYECKON TadimIe, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XHMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsj siipa, ooiiee
YHCIIO JIEKTPOHOB M pacHpe/esieHue UX MO 3JIEKTPOHHBIM CII0SM), OOBACHATH OOIINEe 3aKOHOMEPHOCTH B
W3MEHEHNH CBOWCTB 3JIEMEHTOB U MX COCAMHEHHWM B IpefesiaX MaJbIX NMEPUOJ0B U TJIABHBIX MOJAIPYII C
YUYETOM CTPOCHUS UX aTOMOB;

. KJIaCCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTbl, HEOPraHHMYECKHE BEIIeCTBAa, XUMHUYECKUE
peakuuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIMH BEHIECTB, MO TemioBoMy 3¢¢eKry, Mo
M3MEHEHHUIO CTENeHEeH OKUCICHUSI XUMUYECKIX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) 00IIKE U crieIn(DUYECKUE XUMUUECKHUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, NOATBEpPXKJasi OINHUCAHME NPUMEPAMH MOJEKYJIAPHbIX W HOHHBIX YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

. COCTaBJISITh YPABHEHUS 3JIEKTPOJUTUYECKOM IUCCOLMAIMM KHCIIOT, ILIEJIOoYed M COJieH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEakIMil HOHHOTO OOMEHa, YpaBHEHHUS PEaKIui, MOATBEPKAAIOIINX
CYILLECTBOBAaHUE F'€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUM  IMOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

. MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILEHUM B Pa3IMUHBIX YCIOBHSIX;

. BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XMUMHYECKOTO dJIEMEHTa Mo (opMyse COCTUHEHHs, MAaCCOBYIO JIOJNIO BEIIECTBa B PAacTBOPE, MPOBOIHUTH

pvaéTLI IO YpaBHCHUIO XUMHYIECKOM pCaKknuun;
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. coOnromaTh  mpaBWia  MOJIB30BAHHMSI ~ XMMHUYECKOH  TOCymod W J1abopaTOpHBIM
o0opymoBaHHEM, a TaKXKe TMpaBHUia OOpAIIEHUS C BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMHU IIO
BBITIOJIHCHU IO Ha60paT0prIX XUMHYCCKUX OIIBITOB 11O IMOJYUCHUIO U C06I/IpaHI/IIO I‘a3006pa3HBIX BCIIIECCTB
(amMmMUaka ¥ yriiekucioro rasa);

° MIpOBOAWUTE PCAKLIUH, ITOATBCPKIAAIOIINC Ka4eCTBEHHBIII COCTaB Pa3JIMUHBIX BCHICCTB:
pacrno3HaBaTh OMBITHBIM IyTEM XJIOPHUA-, OpOMHI-, UOIUA-, KapOoHAT-, (ocdaT-, CHIUKAT-, CyIbQart-,
TUAPOKCUA-UOHBI, KATHOHBI aAMMOHHUA W HWOHbBI HM3YYCHHBLIX MCTAJUIOB, HNPUCYTCTBYIOIIHWEC B BOIHLIX
pacTBOpax HEOPraHUYECCKHUX BEIICCTB;

[ INPHUMCHATE OCHOBHBIC OIICpaliun MBICIIUTEIILHON JACATCIIbHOCTH — aHaJlIu3 MU CHHTE3,
cpaBHEHHUE, 0000IIeHNEe, CHCTEMATU3AIUIO, BBISIBIICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H — JJIsI U3YYCHHS
CBOMCTB BCIIICCTB U XHUMHUYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYYHBIC MCETOJbl IMO3HAHHA — Ha6J'IIO}IeHI/IC,

M3MepeHue, MOJeIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN U MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
No HaumenoBanue KonuyecTBo yacoB DneKkTpoHHbIE (IUPPOBHIC)
/T paszesoB U TEM Beero| Konrpossasie |[Ipaxtiueckue 00pazoBaTeIbHBIC PECYPCHI
HpOTpaMMel paboTHI paboTHI

Pasnen 1. IleppoHavaibHble XUHMHYECKHE NOHATHS ‘

1.1 || Xumust — BakHast 5 2 bu6mmoreka [IOK

00/1aCTh €CTECTBO3HAHUSA https://m.edsoo.ru/7f41837¢
Y MPAKTUYECKOMN
JIEeITEILHOCTH YeJIoBeKa

1.2 ||BemectBa n xumuueckue| 15 1 bu6moreka [IOK

peakuu https://m.edsoo.ru/7f41837¢c
‘I/ITOFO 0 paszaeny H 20 || ‘
‘Paaz[e.n 2. Baxxneiimme npeacTaBuTe M HEOPraHMYECKUX BeLIECTB ‘
2.1|Bo3ayx. Kucnopoa. 6 bu6mmoreka [IOK

[Tousarue 00 okcumax https://m.edsoo.ru/7f41837¢
2.2|Bogopon. ITonsitue o 8 1 bu6mmoreka [IOK

KHUCIJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
2.3|Bona. PacTBopbl. 5 1 1 bu6mmoreka [IOK

[Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
2.4||OCHOBHBIC KITACCHI 11 1 1 bu6mmoreka [IOK

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

COCIMHEHU I
Hroro no paszneny H 30 H
Paznean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xumuueckux 3jaementon /1. U.
MenpaeseeBa. CtpoeHne aToM0B. XUMHYeCKAas CBSA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu
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Ne HaumenoBanue KonnuecTBo yacos ‘ OnexTpoHHbIe (IU(GPOBHIL)
/i pa3ziesoB U TEM Beero|[Kontponshsie|[[Tpaktuueckue 00pa3zoBaTesbHbIE PECYPCHI
HpOTPaMMBI paboThI paboTHI
3.1|[lepnoanueckuii 3akon u|| 7 bubnmoreka [JOK
[lepuoauueckas cucrema https://m.edsoo.ru/7f41837¢
XUMHYECKUX JICMCHTOB
. . Menneneena.
Crtpoenue atoma
3.2 |[XuMudecKkas cBs3b. 8 2 bubmnoreka LIOK
OKHCIUTENTBHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEIIHHBIC
peakiu
Wtoro no pazneny 15 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢
PesepBHoe Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOTPAMME
9 KJIACC
Neo || HammenoBaHue pa3feiioB u KonuyecTBo yacoB DneKTpoHHbIE (IUPPOBHIEC)
/T TEM MPOTPaMMBI Beero|[Kontpomsasre|[Ipaktaeckie 00pa3zoBaTebHBIC PECYPCHI
paboThl paboThI
Paszznen 1. Bemecrso 1 XuMHYeCKHe peaKuu ‘
1.1 ||[ToBTOpEHUE U yriryosieHue 5 1 bubnuorexa [JOK
3HAaHUH OCHOBHBIX Pa3/ieiiOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XUMUYECKUX PEAKITU https://m.edsoo.ru/7t41a636
1.3 |[DnekTposuTudeckas 8 1 1 bubnuorexa [JOK
aucconmanug. XuMuueckKue https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
‘I/ITOFO 10 paszueny || 17 || ‘
‘Paaz[e.n 2. Hemeraiibpl 1 MX cOeIMHEHUSA ‘
2.1 |O6mmas xapakTepucTuKa 4 1 bubnuoreka [JOK
XUMHUYECKUX 3JIeMEeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpymnmnsl. ["anoreHsl
2.2 ||O6mas XxapakTepuCcTHKa 6 bubnuorexa [IOK
XUMUYECKUX 3JIEMEHTOB VIA- https://m.edsoo.ru/7f41a636
rpymnsl. Cepa u eé
COEIMHEHUS
2.3 |O0mas xapakTepucTUKa 7 1 bubnmoreka [JOK
XUMHUYECKUX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymnmsl. A3ot, pocdop u ux
COEIMHEHUS
‘2.4 H06mas{ XapaKTepUCTHUKA H 8 H 1 || 2 HBI/I6J'II/IOTCI(3. HOK
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Ne || HammeHoBaHHE pa3gesnoB U KonnuecTBo yacos OnekTpoHHbIe (ITU(POBHIL)
/i TEM MPOTPaMMBbI Beero|[Konrpossusie|[Ipaktnueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI
XUMUYECKUX 3JIeMEeHTOB [V A- https://m.edsoo.ru/7f41a636
IPYIIBL. YTIIEpOI U KPEMHUHN U
WX COCIMHEHUS
‘I/ITOFO o pazjaeny H 25 H ‘
‘Pa3)1e.11 3. MeTa/Libl M HX COeIHHEHHs ‘
3.1 ||O0mue cBoOMCTBa METAILIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 |(BaxkHeimme MeTaJlIbl U UX 16 1 2 bu6mmoreka [IOK
COCTMHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOFO o pazjaeny H 20 H ‘
‘Pa3)1e.11 4. XuMHuA ¥ OKpYy’Kalouas cpeaa ‘
4.1 ||BemecTBa 1 MaTepHabl B 3 bubnuotexa [JOK
YKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pa3zeny H H ‘
Pe3epBHOE Bpemst bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB | 68 4 7
10 ITPOT'PAMME
MNOYPOYHOE IINIAHUPOBAHUE
8 KUIACC
No Tema ypoka KonnuectBo yacoB DIIeKTpOHHBIE ITU(POBBIC
n/m Beero| Konrponshbie | [pakTudeckue | 00Pa30BaTelIbHbIC PECYpChl
paboThl padoThI
1 |IIpeamer xumuu. Posib xumuu 1 0 0 bu6mmoreka [IOK
B J)KM3HHM 4esioBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIECTBA
2 |I[Tousgtue o MeTOoIax MO3HAHUA 1 0 0 bu6mmoreka [JOK
B XUMUU https://m.edsoo.ru/ff0d227e
3 |[Ipaktuueckas padota Ne 1 1 0 0.5 bubnuoreka [JOK
«IIpaBwiia paboTHI B https://m.edsoo.ru/ff0d23dc
nabopatopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
o0opynoBaHUEMY
4 |YucThic BelIeCcTBa U CMECH. 1 0 0 bu6mmoreka [JOK
CriocoOslI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
5 |IIpakTuueckas pabota Ne 2 1 0 0.5 bubnuoreka [IOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8
MIPUMEPE OUYUCTKH
MTOBAPEHHOM COJIH )»
6 |ATOMBI U MOJIEKYJIBI 1 0 0 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
‘ 7 HXI/IMquCKHe 3JIEMEHTHI. H 1 H 0 H 0 HBI/I6J'II/IOTCI(3. HOK
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Ne Tema ypoxka KosmmuecTBo yacos DneKTpoHHbIE HU(POBBIC
/1 Bcero|| Kontposbabie | [Ipaktuueckue 00pa3oBaTe/IbHbIC PECYPCh
paboThI paboThI
3HaKku (CUMBOJIbI) https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX DJIEMCHTOB
8 |[IpocTbie u ClIOXKHBIE 1 0 0 bubnuotexa [JOK

BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢

9 |ATOMHO-MOJIEKYIISIPHOE 1 0 0 bubnuoteka [JOK
y4eHue https://m.edsoo.ru/ff0d2d50

10 |3akoH MocTosIHCTBA COCTaBa 1 0 0 bu6mmoreka [IOK
BemecTB. XUMHUYECKas https://m.edsoo.ru/ff0d2eae
dbopmyna. BareHTHOCTH
ATOMOB XHUMHYECKHX
2JIEMEHTOB

11 |OTHOCHTENTEHAS aTOMHAS 1 0 0 bubmmoreka [{OK
Macca. OTHOCHTEIIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca

12 |MaccoBas 10711 XUMHAYECKOTO 1 0 0 bu6moreka [IOK
3JIEMEHTA B COEUHEHNH https://m.edsoo.ru/ff0d350c

13 |KomuuectBo BemiectBa. Mogb. | 1 0 0 bu6moreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 |®usnyeckue U XUMHUYECKHE 1 0 0 bu6moreka [IOK
SIBJICHUST. X UMUYECKast https://m.edsoo.ru/ff0d37fa
peaKIms

15 |[Ipu3Haku u ycmoBust 1 0 0 bubnuorexa [JOK
MPOTEKAHUS XUMHUYECKUX https://m.edsoo.ru/ff0d3al6
peakuui

16 |3akoH coXpaHEHHUS MacChl 1 0 0 bubnuorexa [JOK
BEIICCTB. XUMUYECKHUE https://m.edsoo.ru/ff0d3b88
YpaBHEHUS

17 |BeruucieHus KoJIu4uecTna, 1 0 0 bu6mmoreka [JOK
MAacchl BEIIECTBA 110 https://m.edsoo.ru/ff0d5708
YpaBHEHUSM XUMHYECKHX
peakiui

18 |Kiaccudukanus XuMU4eCKUX 1 0 0 bu6mmoreka [JOK
peakiuii (CoeTuHeHN s, https://m.edsoo.ru/ff0d3{34
pasIoKEHUs, 3aMEIICHNUS,
oOMeHa)

19 M. B. JlomoHOCOB — yuéHblii- | 1 0 0 bubnuorexa LIOK
sHIMKIIoneaucT. O600IeHNE https://m.edsoo.ru/ff0d40c4
W CHCTEeMAaTH3allus 3HAaHU I

20 |KonTponbHas padota Nel o 1 1 0 bubnuoreka [IOK
TeMe «BermecTBa u https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEAKITHID)

21 |Bo3myx — cmech rasos. 1 0 0 bubnuoreka [IOK
CocraB Bo3ayxa. Kuciopong — https://m.edsoo.ru/ff0d448e
3JIEMEHT U POCTOE BEUIECTBO.
O3zonH

22 |®u3ndecKkue U XUMUYCCKHE 1 0 0 bu6mmoreka [JOK

CBOICTBa KHCIOpOaa (peaKkuuu

https://m.edsoo.ru/ff0d4614
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Ne Tema ypoka KonunuecTBo yacos DneKTpoHHbIE TH(PPOBBIC
n/n Beero| Konrtponshbie | pakTudeckue | 00pas0BaTeNIbHbIC PECypChl
paboThI paboThI
OKHUCIICHUS, TOPEHUE).
[TonsiTre 06 okcuaax
23 |Crtoco0bI morydeHust 1 0 0 bubnuotexa [JOK
KHCJIOPOJa B JIa00paToOpuu 1 https://m.edsoo.ru/ff0d497a
MTPOMBIIIIJICHHOCTH.
[IpuMeHeHue kucnopoaa
24 | TerumoBoii addext 1 0 0 bubnuorexa [JOK
XUMHUYECKON peaKiuH, https://m.edsoo.ru/ff0d4790
MOHATHE O TEPMOXUMHUICCKOM
YpaBHEHUH, DK30- H
SHIOTEPMHUCSCKUX PEAKITUIX
25 |TomnuBo (HEPTH, Yyroib U 1 0 0 bubnuorexa [JOK
MeTaH). 3arpsis3HeHue BO3ayXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €To
MPEIOTBPAICHUS
26 |Ilpaktuueckas padora Ne3mo | 1 0 1 bubnuoreka [JOK
teme «[lonydyenue u https://m.edsoo.ru/ff0d4ae2
cobupaHue KUCIOPOa,
W3y4YEHUE €r0 CBOWCTB)
27 |Bomopoms — naieMeHT u 1 0 0 bu6mmoreka [IOK
MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie
28 |OusnvecKkue U XUMUYECKHE 1 0 0 bu6mmoreka [IOK
CBOMCTBA BOJIOPO/IA. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 |[TonsATHE O KUCIOTAX U COJIAX 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 |CrocoOsl moayueHuUs 1 0 0 bubmuoreka [JOK
BOJIOpOJa B 1abopaTopuun https://m.edsoo.ru/ff0d4dd0
31 |[Ipaktuueckas padota Ne4mo | 1 0 1 bubnuoreka [JOK
teme «[lonydyenue u https://m.edsoo.ru/ff0d4{42
cobupaHue BOJI0poa,
W3YYEHHUE ero CBOICTBY
32 |[MonspHblii 00bEM ra3oB. 1 0 0 bubnuoreka [JOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542e
33 |Beruucienus o0béma, 1 0 0 bubmuoreka [JOK
KOJIMYeCTBa BelllecTBa rasa 1o https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY
34 |BeruucieHus o0bEMOB ra3oB 1 0 0 bu6mmoreka [JOK
10 YPaBHEHUIO PEAKIUU Ha https://m.edsoo.ru/ff0dS708
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUU ra30B
35 |®dusnyeckue U XUMHUYECKUE 1 0 0 bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBanuil. [loHsTue 1 0 0 bubmuoreka [JOK

00 MHIUKaTOpax

https://m.edsoo.ru/ff0d59e2
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Ne Tema ypoxka KosmmuecTBo yacos DneKTpoHHbIE HU(POBBIC

n/n Beero| Konrtponshbie | pakTudeckue | 00pas0BaTeNIbHbIC PECypChl

paboThI paboThI

37 |Bojna kak pacTBOpUTEIb. 1 0 0 bubnuorexa [JOK
Haceimennsie u https://m.edsoo.ru/ff0d5b40
HEHACBIIEHHBIC PACTBOPEI.

MaccoBas 10715 BEIIECTBA B
pacTBope

38 |lIpaktuueckas pabota Ne Smo | 1 0 1 bubmmoreka [JOK
teMe «IIpurorosinenue https://m.edsoo.ru/ff0dSeba
pacTBOPOB C ONPEAEIEHHOMN
MacCOBOU J0JIeN
PacTBOPEHHOTO BEIIECTBA»

39 |KontposbHas padoTta No2 no 1 1 0 bubnuorexa [JOK
teme «Kucnopon. Bogopon. https://m.edsoo.ru/ff0d6342
Boga»

40 ||Oxcuapl: cocTas, 1 0 0 bubnuotexa [JOK
Kiaccudukanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 |[lomyueHue U XUMUYECKHE 1 0 0 bubnuoreka [JOK
CBOMCTBA KUCJIOTHBIX, https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 ||OcHOBaHUA: COCTaB, 1 0 0 bu6moreka [IOK
Kiaccudukanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 |IlonyyeHne u XUMUYECKUE 1 0 0 bubnuorexa [JOK
CBOMCTBa OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 |KucmoTsl: COCTaB, 1 0 0 bu6mmoreka [JOK
Kiaccudukanus, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 |TlomyueHue U XUMUYECKHE 1 0 0 bubnuoreka [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffO0dfee2

46 ||Conu (cpenHue): 1 0 0 bubnuoreka [JOK
HOMEHKJIAaTypa, CII0COObI https://m.edsoo.ru/00ad9474
MOJIyYeHUs, XUMUYECKUE
CBOMCTBa

47 |[IpaxTrueckas pabota Ne 6. 1 0 1 bubnuoreka [JOK
Pemenue https://m.edsoo.ru/00ad9b7c
AKCMEPUMEHTAIBHBIX 33124 110
TeMe «OCHOBHBIE KJIACCHI
HEOPraHHYECKUX
COCIMHEHUIN»

48 |['eneTnyeckas CBSI3b MEXY 1 0 0 bubnunoreka [JOK
KJIaCCaMH HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COEIMHEHUI

49 |O6o06meHNE 1 1 0 0 bubmuoreka [JOK
CUCTeMaTU3alKsl 3HAHUN https://m.edsoo.ru/00ad9cb2

50 |KontponbHas pabota Ne3 1o 1 1 0 bubnmnoreka [JOK

Teme "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHU "

https://m.edsoo.ru/00ad9ela
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Ne Tema ypoka KonunuecTBo yacos DneKTpoHHbIE TH(PPOBBIC
n/n Beero| Konrtponshbie | pakTudeckue | 00pas0BaTeNIbHbIC PECypChl
paboThI paboThI
51 |IlepBble NONBITKH 1 0 0 bubnuorexka [IOK
KIIACCU(PUKAIIUU XUMUYECKUX https://m.edsoo.ru/00ad9ffa
3neMeHToB. [lonsATHE O
rpyIHnax CXOAHBIX JIEMEHTOB
52 |Ileproauueckuii 3aKOH U 1 0 0 bubnuorexka [JOK
[lepuoauueckas cucrema https://m.edsoo.ru/00adaS2c
XUMUYeCKuX deMeHToB 1. 1.
MenneneeBa
53 |[lepuompl, rpymisbI, 1 0 0 bubnuotexa [JOK
MOATPYIIIBI https://m.edsoo.ru/00adaS2c
54 |Ctpoenue aromoB. CocTtaB 1 0 0 bubnuotexa [JOK
aTOMHBIX sifiep. M30Tors! https://m.edsoo.ru/00ada342
55 |CtpoeHue 31eKTPOHHBIX 1 0 0 bubnuotexa [JOK
000J109€K aTOMOB AJIEMEHTOB https://m.edsoo.ru/00adabbc
[Tepnoanueckoii cucremst /1.
N. Menpeneena
56 |Xapaktepuctuka 1 0 0 bubnuotexa [JOK
XUMHUYECKOTO AJIEMEHTA TI0 €T0 https://m.edsoo.ru/00ada824
MTOJIOKEHUIO B
[Tepuoaunueckoit cucreme /I,
1. Menneneena
57 |3nauenue Ileproanueckoro 1 0 0 bu6moreka [IOK
3aKOHA JIJI pa3BUTHS HAYKU U https://m.edsoo.ru/00ada96e
npaktuku. /1. 1. Menpaeneen
— y4€HbI, earor u
rpaKIaHuH
58 |Pe3epBubIit ypok. O600meHue | 1 1 0 bubnuorexa [JOK
Y CHCTEeMAaTH3aIus 3HaHUH / https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepoyHast
paboTta
59 |KoutponbHas padota Ne4 o 1 1 0 bubnuorexa [JOK
teme «CTpoeHue atoma. https://m.edsoo.ru/00adb486
XuMuyeckas CBsI3bY /
Bcepoccuiickast mpoBepodHas
paboTta
60 |D5eKTpOOTpHUIIATEIBHOCTD 1 0 0 bubnuoreka [JOK
aTOMOB XMMHYECKHUX https://m.edsoo.ru/00adaab8
3JIEMEHTOB
61 |Monuas xumu4deckas CBsI3b 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 |KoBaneHTHas noJsipHast 1 0 0 bubnuoreka [IOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
63 |KoBanenTHas HenoJisspHas 1 0 0 bubnmoreka [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
64 ||CterneHb OKUCICHUS 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
‘ 65 HOKI/ICJ‘II/ITCJ‘ILHO— H 1 H 0 H 0 HBI/I6J'II/IOTCI(3. HOK
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Ne Tema ypoka KonunuecTBo yacos ‘ DneKTpoHHbIE TH(PPOBBIC
n/n Beero| Konrtponshbie | pakTudeckue | 00pas0BaTeNIbHbIC PECypChl
paboThI paboThI
‘ HBOCCT&HOBI/ITCJIBHLIC peakuuu ‘lhttps://m.edsoo.ru/OOadbO76!
66 |OxucnuTenu u 1 0 0 bu6mmoreka [{OK
BOCCTaHOBUTEIIU https://m.edsoo.ru/00adb076
67 |PesepBubiit ypok. O600mmenue | 1 0 0 bubnuorexa [JOK
Y CHCTEeMAaTH3alus 3HaHUH 110 https://m.edsoo.ru/00ad9cb2
teMe «CTpoeHue aroma.
XUMUYECKas CBSA3b
68 |PesepBubIit ypok. O600mmenue | 1 0 0 bubnuoteka [JOK
Y CHCTEeMaTH3alus 3HAaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB
1O ITPOT'PAMME 68 5 5
9 KJIACC
No Tema ypoka KonunuecTBo yacos DINIeKTpOHHBIE TTU(POBHIE
n/m Beero| Koutposbnsie |[Ipakrnueckue| 00Pa30BATENbHbIE PECYPCHI
paboTsI paboThI
1 | Ilepmomnueckuii 3aKOH. 1 0 0 bubnuoreka [JOK
[lepuoauueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYeCcKnX djaeMeHToB 1. 1.
Meuneneena
2 |3aKOHOMEPHOCTH B U3MEHEHUH|| 1 0 0 bubnuorexa [JOK
CBOMCTB XUMHUYECKHX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TEPBBIX TPEX
MepHOJIOB
3 Knaccudukanus u 1 0 0 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHMYeCKUX BEIIECTB
4 |Buapl XUMHUYECKOU CBSI3U U 1 0 0 bu6mmoreka [IOK
THUIIBI KPUCTATUTMYECKHUX https://m.edsoo.ru/00adbac6
pEIIETOK
5 |KontponbsHas padota Nel no 1 1 0
teMe «[loBTopenue u
yriyOJieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay
6 |Knaccudukarus XUMUISCKUX 1 0 0 bu6mmoreka [JOK
peakLuii 10 pa3InYHbIM https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 |IloHsATHE O CKOPOCTH 1 0 0 bubnuorexa [IOK
XUMHUUYECKON PEaKIUU. https://m.edsoo.ru/00adbe9a
[TonaTHE 0 TOMOTEHHBIX U
TE€TEPOre€HHBIX PEAKLIHIX
8 |[loHsTHE O XUMHUYECKOM 1 0 0 bubmuoreka [JOK
paBHOBecuH. DaKTOPHI, https://m.edsoo.ru/00adc28c
BIIUSIIOIIME HA CKOPOCTh
XUMHYECKON PEeaKInu U
MOJIOKEHNE XUMUYECKOTO
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Ne Tema ypoka KonunuecTBo yacos ‘ DneKTpoHHbIE TH(PPOBBIC
n/n Beero| Kontponbusie |[Ipaktiueckue| 00Pa30BaTENBHbIC PECYPCHI
paboThI paboThI
HpaBHOBeCI/IH H H

9 |OxucauTenbHO- 1 0 0 bu6mmoreka [{OK
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade

10 |Teopust 351€KTPOIMTHUECKON 1 0 0 bubnuorexa [JOK
muccoranuu. CUibHbIE U https://m.edsoo.ru/00adcd68
CJTa0BIC AIIEKTPOJIUTHI

11 |MoHHbIEe ypaBHEHUS pEeaKLM 1 0 0 bubnuorexa [JOK

https://m.edsoo.ru/00add448

12 | Xumudeckne CBOMCTBA KUCIIOT | 1 0 0 bubmmoreka [{OK
Y OCHOBAHUH B CBETE https://m.edsoo.ru/00add5d8
MIpe/ICTaBIeHUI 00
BIEKTPOJIUTHYECKON
JTUCCOITUAITNN

13 | Xumuyeckrue CBOMCTBA COJICH 1 0 0 bu6moreka [IOK
B CBETE IPEJCTaBICHUN 00 https://m.edsoo.ru/00add8b2
AIEKTPOJTUTAYECKON
JTUCCOTHAITAN

14 |[loHsiTHIE O TUIIPOJIN3E CONEN 1 0 0 bu6moreka [IOK

https://m.edsoo.ru/00add9d4

15 |O6o06meHue 1 1 0 0 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00addd12

16 |IIpakTrdeckas padora Ne 1. 1 0 1 bu6mmoreka [IOK
«Pemenue https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAJIBHBIX 33729

17 |KonTponsHas padota Ne2 mo 1 1 0 bubnuorexa [JOK
TemMe «IJIEKTPOJIUTUYECKAs https://m.edsoo.ru/00addecO
JUCCOITUAITUS. XUMUYECKHE
pEeaKIMK B PaCTBOPAX»

18 ||O0mas xapakTepruCcTHKa 1 0 0 bubmuoreka [JOK
rajoreHoB. XUMHYECKUE https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa

19 | Xnoposogopon. ComnsiHast 1 0 0 bu6nmoreka [JOK
KHCJI0Ta, XHMHYCCKHE https://m.edsoo.ru/00ade104
CBOICTBa, MOJIy4YEHHE,

MIPUMEHCHHE

20 |IIpakTuueckas padota Ne 2 o 1 0 1 bu6mmoreka [JOK
teme «llonmyueHnue cosstHOM https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YEHHE €€
CBOMCTB»

21 |Bpruncnenus no ypaBHEHUSAM 1 0 0 bubnuorexa [IOK
XUMHUYECKUX PEAKIUH, E€CIIH https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JaH B
M30BITKE

22 |OO0mmas xapakTepuCcTHKa 1 0 0 bubnuorexa [IOK
211eMeHTOB VIA-rpynmnst https://m.edsoo.ru/00ade64a

23 |AnnoTponHble MOAU(UKALIIH 1 0 0 bubnuorexa [IOK

cepbl. Haxoxxnenue cepsl u e€

https://m.edsoo.ru/00ade64a
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Ne Tema ypoxka KosmmuecTBo yacos DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponbusie |[Ipaktiueckue| 00Pa30BaTENBHbIC PECYPCHI
paboThI paboThI

COEIMHEHUH B IIPUPOJE.
XUMHUYECKHE CBOMCTBA CEPBI

24 |CepoB010pO/I, CTPOCHUE, 1 0 0 bubnuoteka [JOK
bu3nvecKkre 1 XUMHYECKUE https://m.edsoo.ru/00ade802
CBOMCTBA

25 |Oxcunst cepol. CepHast 1 0 0 bubnuotexa [JOK
KHCIIOTa, (PU3NYECKHE U https://m.edsoo.ru/00adea28
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE

26 | XuMHYecKue peakliuu, 1 0 0 bubnuoreka [IOK
JeXalue B OCHOBE https://m.edsoo.ru/00adec8a
MIPOMBIIIJIEHHOTO criocoda
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY)KarolEenl Cpeibl
COCITMHEHUSIMH CEPBI

27 |Beruncienne MacCOBOM J0IH 1 0 0 bu6moreka [IOK
BBIXOJIa MPOJIyKTa PEaKuu https://m.edsoo.ru/00adec8a

28 ||O0mas xapakTepucTUKa 1 0 0 bubnuotexa [JOK
31eMeHTOB VA-rpynmnbl. A30T, https://m.edsoo.ru/00adeeab
pacnpocTpaHeHue B IPUpPoOJIe,
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA

29 |AmmMmuak, ero ¢puznyeckue u 1 0 0 bubnuorexa [JOK
XUMHWYECKIE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJIy4Y€HUE U PUMEHEHHE

30 |IIpaktuueckas padota Ne 3 o 1 0 1 bubnuorexa [JOK
teme «llonyyenue ammuaka, https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBOICTBY

31 |A3oTHas KUCIOTa, ¢ 1 0 0 bu6mmoreka [IOK
(bu3UYeCKue U XUMHUYECKUE https://m.edsoo.ru/00adf306
CBOMCTBA

32 |Mcnosib30BaHKE HUTPATOB U 1 0 0 bubnuoreka [JOK
COJIE aMMOHHSI B KAUECTBE https://m.edsoo.ru/00adf518
MUHEPAIbHBIX YIOOPEHUIA.
XUMUYECKOE 3arpsi3HeHnE
OKpY’KaIoIlel cpe/bl
COEIMHEHUSIMU a30Ta

33 |Docdop. Oxcun dhocdopa (V) 1 0 0 bubnunoreka [JOK
u ocdopHas KUCIOTa, https://m.edsoo.ru/00adf68a
(buznuecKkue 1 XuMUIEeCKHe
CBOICTBa, MOJTy4YeHHE

34 |Ucnonb3oBanue (pocdaToB B 1 0 0 bubnmoreka [JOK
KaueCTBE MUHEPAIBbHBIX https://m.edsoo.ru/00adfc20
ynoopeHuii. 3arps3HeHue
MIPUPOIHOM cpenbl pocdaTtamu

35 |Yraepon, pacnpocTpaHeHHE B 1 0 0 bubnmnoreka [JOK

npupoje, puznyeckue u

https://m.edsoo.ru/00adfd9c
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Ne Tema ypoka KonunuecTBo yacos ‘ DneKTpoHHbIE TH(PPOBBIC
n/n Beero| Kontponbusie |[Ipaktiueckue| 00Pa30BaTENBHbIC PECYPCHI
paboThI paboThI
HXI/IMquCKHe CBOMCTBA H H ‘
36 |Oxcuasl yriiepojaa, ux 1 0 0 bubnuorexa [JOK
¢bu3nvecKre 1 XUMHUECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTMYECKUE
POOJIeMBI, CBSI3aHHBIC C
okcuzoM yrieposa (1V)
37 |YronpHas KACIOTa U €€ COJIH 1 0 0 bubnuotexa [JOK
https://m.edsoo.ru/00ae006¢c
38 |IIpakTtuueckas padota Ne 4 o 1 0 1 bubnuoreka [JOK
teme "[lonydenue https://m.edsoo.ru/00ae027e
YTJIEKHUCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOoHaT-uoH"
39 |TlepBoHauanbHBIC MOHATUS 00 1 0 0 bubnuotexa [JOK
OpraHMYECKUX BEIIEeCTBaxX Kak https://m.edsoo.ru/00ae054e
0 COEIMHEHUSIX yriiepoa
40 |KpemHuii 1 ero coequHEHUs 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuyeckas pabota Ne 5. 1 0 1 bubnuoreka [JOK
Pemenne skcniepuMeHTATBHBIX https://m.edsoo.ru/00ae0bf2
3a7a4 1o teme «BaxkHelniue
HEMETAJLJIbl U UX COCTUHEHUS
42 |KonTtposbsHas padota Ne3 o 1 1 0 bubnuorexa [JOK
Teme «BaxHelmne https://m.edsoo.ru/00ae0e18
HEMETAJLIbl U UX COCTMHEHUS
43 | O0mas xapakTepruCTHKa 1 0 0 bubnuoreka [JOK
XUMHUYECKUX IIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaiioB. Merannnyeckas
CBSI3b M METaJNIn4yecKast
KpUCTAJJINYECKasl pelIéTKa.
du3nyecKre CBOMCTBA
METaJJIOB
44 | XyMHUYeCKHUEe CBOMCTBA 1 0 0 bubmuoreka [JOK
METAJLJIOB. https://m.edsoo.ru/00ael 156
DNEeKTPOXUMHUYECKUHN P
HaANPSLKEHUN METAJIOB
45 |O6mmue crnocoObl MOTyYeHHUS 1 0 0 bubnuoreka [JOK
MeTamioB. CruiaBsl. https://m.edsoo.ru/00ael 156
Brruncnenus o ypaBHEHUSIM
XUMHUYECKUX PeaKlui, eclu
OJINH U3 PEAreHTOB COJICPKUT
pUMecH
46 |IlonsiTHe O KOPPO3UU 1 0 0 bubnmoreka [JOK
METAJIOB https://m.edsoo.ru/00ae1278
47 |lLlenoyHbple METAILITBI 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
48 |Okcubpl 1 TUAPOKCUIBI 1 0 0 bubnmoreka [JOK
HATpUs U Kalus https://m.edsoo.ru/00ae14b2
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Ne Tema ypoxka KosmmuecTBo yacos DneKTpoHHbIE HU(POBBIE

/1 Bcero| Kourponbhbie |[Ipaktuueckue 00pasoBaTe/IbHbIC PECYPCHI

paboThI paboThI

49 |lllenouno3zemMenbHbie METALIBI | 1 0 0 bub6mmoreka [{OK
— KaJIbLIMM U MarHuu https://m.edsoo.ru/00ael5e8

50 |Baxwueiue coeTMHEHUS 1 0 0 bubnuoteka [JOK
KaJIbLIHS https://m.edsoo.ru/00aelS5e8

51 |O6o6mmenue u 1 0 0
CHUCTEeMaTU3alus 3HAHUI

52 | ’KEcTKOCTH BOJBI U CIIOCOOBI 1 0 0 bubnuorexa [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886

53 |TIpaktuueckas padota Ne 6 o 1 0 1 bubnuotexa [JOK
Teme "KECTKOCTh BOJIBI U https://m.edsoo.ru/00aelae8
MeTO/1bl €€ ycTpaHeHus"

54 | AmoMuHUN 1 0 0 bubnuoreka [JOK

https://m.edsoo.ru/00aelc64

55 |AmdoTepHBIe CBOKCTBA 1 0 0 bubnuotexa [JOK
OKCHJIa ¥ THAPOKCHIA https://m.edsoo.ru/00aelc64

56 |XKene3o 1 0 0 bubnuotexa [JOK

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

57 ||Oxcuapl, THAPOKCHUIBI U COITN 1 0 0 bu6moreka [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6

58 |O600mmenue u 1 0 0
cucTeMaTu3alus 3HaHUH

59 |[IpaxTuueckas padorta Ne 7. 1 0 1 bubnuorexa [JOK
Pemenune skcnepuMeHTanbHbBIX https://m.edsoo.ru/00ae3de8
3a7a4 o teme «BaxkHelniue
METaJJIbl U UX COCAUHEHUS

60 |Berancienus mo ypaBHECHUSIM 1 0 0 bubnuoreka [{OK
XUMHUYECKUX PEaKIUi, eclu https://m.edsoo.ru/00ael750
OJIMH U3 PEarcHTOB JIaH B
M30BITKE WA COJEPIKUT
npuMecu. Beruncnenus
MaccOBOM JIOJIM BBIXOJIa
MPOJIyKTa PEaKIuu

61 |O00O0IIEeHNE U 1 0 0
cUCTeMaTH3aIlus 3HaHUH

62 |KonTtpomnsHas pabota Ne4 mo 1 1 0
TeMe «BakHele MeTauibl 1
WX COCMHEHUS»

63 |BemecTBa u MmaTepuaisl B 1 0 0 bubnunoreka [JOK
MOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YenoBeKa

64 | XuMunueckoe 3arpsisHeHUE 1 0 0 bubnuorexa [IOK
OKPYKAIOILEN CPebl https://m.edsoo.ru/00ae4270

65 |Ponp xumuu B penieHuH 1 0 0 bubnuorexa [IOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270

66 |PeszepBHsIit ypok. O600menne | 1 0 0 bubnmoreka [JOK

U CHCTeMaTHu3alMs 3HaHUH

https://m.edsoo.ru/00ae0d0a
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Ne Tema ypoxka KosmmuecTBo yacos DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponbusie |[Ipaktiueckue| 00Pa30BaTENBHbIC PECYPCHI
paboTsl paboThI
67 |PesepBHrbiit ypok. O6o0menue | 1 0 0 bubnmoreka [JOK
U CUCTeMaTHU3alysl 3HaHUH https://m.edsoo.ru/00adb33c
68 |Pe3zepBHbiii ypok. O0o0menue | 1 0 0 bubnuoteka [JOK
U CUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME 68 4 7
ITPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI
8 KJIACC
Kon . .
T DR IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
ety NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
1 ITo Teme: «IlepBoHavanbHbIE XUMUYECKUE TOHITHSD)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSTUN: aTOM, MOJIEKYJa, XUMHUYECKHI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMech (OJHOpOJHAs W
HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAasi aTOMHAas M MOJEKyJIspHas macca,
11 KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JI0JI1 XUMUYECKOTO AJIEeMEHTa
B COCAMHEHHMH, MOJISIPHBIM OO0BEM, XMMHUYECKas peaklus, KiIacCu(UKalUs peaKlnid:
peaKiuu COEIUHEHUS, PEeaKLUU Pa3loKEeHUs], PEaKIMH 3aMEIIeHUs, PeaKkluu oOMeHa,
9K30- U SHJIOTEPMHUYECKHE PEaKLUH, TEIUIOBOM 3(PQeKT peakiuu, pacTBOp, MaccoBas
JI0J1s1 BeniecTBa (IPOIEHTHAsI KOHIIEHTpAalKs) B pacTBOpe
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHM W TPUMEHATH 3TU
’ TIOHSTHS NIPU ONMCAHUU BEIIECTB U UX MPEBpaICHUI
13 HCTONB30BATE  XHMUTECKYIO CHMBOIMKY A  COCTABICHHS dbopMyn BemecTs u
ypaBHEHUN XUMHUUYECKUX PEaKIUil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
’ ATOMHO-MOJIEKYJISIPHOTO YYeHUSs, 3aKOHa ABOTapo
1.5 OTIPEJIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOLIUX B
' peaKkIMy BEUIECTB, 110 TeII0BOMY 3G heKTy)
1.7 BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIUMCIIATH MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa N0 (opMyIe COeJMHEHUS,
1.9 BBIUMCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 IIPUMEHATh €CTECTBEHHOHAy4YHble METOJbl IO3HAHUS — HAOMIOZECHUE, W3MEpEHue,
' MOJIEJTMPOBAHUE, FIKCIIEPUMEHT (peaJIbHbIN 1 MBICICHHBIH )
2 ITo Teme: «BakHelMe NpeacTaBUTEN HEOPraHUIECKUX BEIIECTB)
2.1 pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHUX MOHSATUH: OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb
29 OTpeNeNniaTh MPUHAMICKHOCTh BEIIECTB K OINPENeJIEHHOMY KIJAcCy COEIUHEHUH To
dopmynam
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HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pa30B3TeJ’IBHOI7I

MPOBEPHEMOTO NpOrpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
2.3 KJIaccu(UIMPOBATh HEOPTAHNYECKUE BEIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX
24 KJIacCOB,  MOATBEpPXkJAas  ONUCAaHUE IpPUMEPaMU  MOJIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMM
)5 IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTU OT WX Kaue€CTBEHHOI'O COCTaBa,
' BO3MOYHOCTH NPOTEKAHUS] XUMUYECKUX IPEBPALICHUN B Pa3JIMYHbBIX YCIOBUSAX
ClIeZIOBaTh MpaBHJaM TIIOJIb30BAaHUS XMMHUYECKON TOCyIoi ®  J1aOOpaTOpHBIM
o0opy/nOBaHUEM, a TakkKe MpaBUjaM oOOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OTBITOB MO MOJIYYEHUIO U
26 cobupaHuio F&300ﬁpf13HBIj( BGHIGC"I;B (Bovnopona u KHCJIOPOJia), TMPUTOTOBIICHUIO
PacTBOPOB C ONpeAeNEHHON MacCOBO 10J1el pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MIPOBOJIUTH XUMHYECKUE AKCIIEPUMEHTHI
[0 pacrno3HaBaHUIO PACTBOPOB WLIEIOYEN U KUCIOT C MOMOIIBI0O HHIUKATOPOB (JIAKMYC,
(denosdranert, METUIOPaHXK U APYTrHUe)
2.7 IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOUN pEaKIINKU
[To teme: «llepuoanueckuit 3akoH u Ilepuonnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
3 . N. MenneneeBa. CTpoeHue aTOMOB. XHUMHUYECKass CBA3b. OKHCIHMTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKITHI
PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATUH: SAIpO aTOMa, 3JIEKTPOHHBIN CIIOM
31 aToMa, aTOMHasi opouTaib, paanyc aToMa, XUMUYecKasi CBsI3b, MOJISIPHAs U HEMOJISIpHAas
KOBaJICHTHas! CBS3b, DJIEKTPOOTPULIATEIILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, AHUOH,
CTENeHb OKHUCIICHHS
3.2 KJIaCCU(DUITMPOBATh XUMHUUECKHE DJIEMEHTHI
OTHCHIBaTh U XapakTepus3oBaTh TabmuuHyo Qopmy Ilepuogmueckoir cuctemsl
33 XMMHUYECKUX JJIEMEHTOB: pas3finyarTh MOHATUS «rjaBHas mnoArpynna (Arpymma)» u
«oboyHas noarpynna (brpymmna)y, «mainbie» 1 «00JIbIINe) TePUo bl
packpbiBath cmbichn Ilepuomuueckoro 3akona J[.M. MenneneeBa: neMOHCTPHUpPOBATH
34 MMOHMUMAaHHE TEePUOIUYECKON 3aBHUCHUMOCTH CBOWCTB XHMHYECKHUX ODJIEMEHTOB OT HX
nosioxkenus B [lepuoanueckoit cucreme
COOTHOCHUTh OOO3HAYEHHUs, KOTOpble uMMeroTcs B Tabmune «llepmoanueckas cucrema
xumuueckux osnemeHtoB J[.W. MeHneneeBa» ¢ UYHMCIOBBIMHU  XapaKTePUCTUKAMU
3.5 CTpPOEHHUS aTOMOB XHMMHUYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sapa, oOliee Yucio
AJIEKTPOHOB
U pacrpeie]ICHHe UX M0 AJIEKTPOHHBIM CJIOSIM)
3.6 OTIPEJIeINIATh CTENICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
37 OTIPENEIIATH BH]L XUMHUYECKON CBA3H (kxoBaneHTHAas u HMOHHAs)
B HEOPraHWYECKUX COCAMHEHUAX
9 KUIACC
Kon . .
T IIpoBepsiemble mpeAMeTHBbIE Pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI
PeayABTATA NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
1 Ilo Teme: «BemecTBo n XuMudeckasi peakuus»
1.1 pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IIOHSATUH: PpacTBOP, DIEKTPOJIMTHI,
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HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pa30BaTeJ’IBHOI7I
nmporpaMmmbl OCHOBHOI'O 061[161"0 06pa303a}mﬂ

HEDJICKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JUCCOLMAINSA, PpEaKIuH HOHHOrO oOMeHa,
KaTaJn3aTtop, XMMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTHMbIE pEeaKIH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAKLUUH,  OKUCIMTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIHs, aM(OTEPHOCTb, XHWMHUYECKas CBA3b
(koBajieHTHasi, MOHHAs, METAJUIMYecKasi), KpHUCTallIndecKkass pemérka, CIUIaBbl,
CKOPOCTh XUMHUYECKON PEAKIIUU

1.2

HWIUTIOCTPUPOBATL B3aNMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHU W IIPUMCHATL OTHU
TIOHATHUA NPHU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPABHEHUS JIEKTPOJUTHUECKON JUCCOUMALIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE U COKpAlIEHHBIE YPaBHEHUS peaKIMii HOHHOTO 0OMEHa

1.4

PaCKpheIBATh CYHIHOCTH OKHUCJIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKum?I MMoCpeaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OanaHca 3THUX peaKuHﬁ

1.5

IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOMN pEaKIIKU

ITo Temam: «Hemeramnsl 1 ux COCOANMHCHUA» U «MeTaibl B ux COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIMEe W crnenupuueckue XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIECTB, TIOJTBEPKasi ONMMCAHNE TIPUMEPAMH MOJICKYJISAPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUECKUX PEAKITHI

2.2

COCTaBJISITh YPAaBHEHUSI PEAKIHM, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHYECKOU
CBSI3M MEXJy BEIIECTBAMH PA3IMYHBIX KIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOMXHOCTHU
MIPOTEKAHMSI XMMHUYECKUX MPEBpaIlleHU B Pa3InyHbIX YCIOBHSIX

24

ClIeZIOBaTh TpPaBWJIAM IIOJIb30BAHMSI XUMHUYECKOW TMMOCYIOW ©  J1TaOOpaTOPHBIM
00OpyIOBaHMEM, a TAaKXKe TpaBHJIaM OOpAaICHHs C BEHIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHX OIBITOB IO MOTYYCHHUIO
1 COOMPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTH PEAKIIUH, TIOATBEPIKIAIOIINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TyTéM XJIOpUI-, OpomMua, wuoaun, kKapOonar, docdar,
CHIIUKAT, Cy/b(}ar, THAPOKCUIMOHBI, KATHOHBI aMMOHUSI, HOHBI U3yYCHHBIX METAILIOB,
MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHMICCKUX BEIECTB

ITo Teme: «Xumus u OKpyKaromas cpcaa»

3.1

PaCKpbIBAaTb CMBLICII OCHOBHBLIX XHUMHYCCKHUX MOHSTHH: H[[K BCHICCTBA; KOPPO3UA
MCTalJI10B

3.2

IPUMEHATh OCHOBHBIE ONEpAallM{ MBICIUTENBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CUCTEMAaTH3alMI0, BbISBICHUE PUYUHHO-CIIEACTBEHHBIX
CBi3e — JUII  M3Y4EHUS CBOMCTB  BEIIECTB M  XUMHUYECKUX  PEAKIMM;
€CTeCTBEHHOHAYYHbIE METO bl O3HAHMSI — HAOIOAeHUE, U3MEPEHUE, MOJIEIUPOBaHUE,
HKCIIEPUMEHT (peaJIbHbIN U MbICIICHHBIH)

Kon

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

HCpBOHaan]LHLIC XUMHWUYCCKHUEC IMOHATHUA
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1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

[Ipenmer xumuu. Posib XMMUH B KU3HU YellOBEKa. XMMHUsS B CUCTEME HayK. Tela u BelecTBna.
®du3nyecKre CBOMCTBA BEIECTB. ATperaTHOEe COCTOSIHUE BEIIECTB

1.2

[lonsTe 0 MeTonax mo3HaHus B XUMUU. YucTele BeujecTBa U cMecu. CriocoObl paszeneHus
cMecel

1.3

ATOMBI U MOJEKYJbl. XUMHUECKUE 37eMeHThl. CUMBOJIBI XMMUUECKUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnaeckas ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BemecTtB. OTHocUTenbHAs aToMHass Macca. OTHOCHTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 10J11 XMMHYECKOTO JIEMEHTA B COCAMHEHUN

1.5

KonnuectBo BemectBa. Mouib. MonsipHasg mMacca. B3auMOCBsSI3b KOJIMUECTBA, MAcChl M YUCia
CTPYKTYPHBIX €MHUII BenlecTBa. Pacu€Tel mo hopmynam XUMHUYECKUX COCTMHEHUM

1.6

Ouznyeckue M XUMHYECKHUE SBJIEHUS. XHUMHUYECKas peakiuss u e€ MpU3HAKU. 3aKOH
COXpPAaHEHHs Macchl BeIIeCTB. XHMHUYECKHE ypaBHeHHUs. Kiaccuukamus XuMUYECKHX
peakiuii (CoeMHEHUs, Pa3I0KEHUs, 3aMelIeHHs, 0OMeHa)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, ¢ MpaBuiaMu paboOThl B
naboparopuu U npuémMamu oOpamieHus ¢ JabopaTOpHBIM 00O0pYJOBaHHEM, H3y4EHHE U
onucaHue (UINYECKUX CBONCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HaOI0/eHUE
¢u3nvecknx (TUIaBICHWE BOCKA, TasHHUE JIbJla, pacTHpPaHHWE caxapa B CTYNKE, KUTEHHE W
KOHJICHCAIMS BOJBI) M XMUMHYECKHX (TOpEHHE CBEYH, NMPOKAJTHBAHWE MEIHOW IPOBOJIOKH,
B3aUMOJICHICTBME MeJa C KHUCJIOTOM) sBJIEHWH, HAONIOJEHWE M OMNHCAHME IPU3HAKOB
MPOTEKAHMSI XMMHUYECKUX peakiuil (pa3joKeHue caxapa, B3aUMOJCHCTBHUE CEPHOI KHUCIOTHI C
XJIOpUAOM Oapus, paznoxeHue rumapokcuaa meau(ll) mpum HarpeBaHuu, B3aUMOJIEHCTBHE
xkene3a ¢ pactBopoM cosm Menu(Il), nzydenune crnoco0oB pasneneHus cMeceld (C MOMOIIBIO
MarHura, (QUIbTPOBaHMWE, BbIMAPUBAHME, AUCTIIIIALMS, Xpomarorpadus), IpOBEIECHUE
OUUCTKHM IIOBAPEHHON COJIM, HAONIOJEHHE U OIMCAHUE Pe3yJbTATOB IIPOBEJICHMS OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHHMs  MacChl,  CO3JaHME€  MOJEIeH  MOJIEeKyI
(1IIapoCTEP>)KHEBBIX)

Baxwueitmme MMpEACTABUTCIIN HCOPraHNYCCKNX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — s1€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue xuciaopoga B Impupone, (PU3MUYECKHE W XUMHUYECKHE CBONCTBA (peakiuu
ropenusi). Okcunpl. Ilpumenenue kuciaopoga. CrocoObl MOJTydeHHs] KHCIOpoAa B
naboparopuu U npombliuieHHocTH. KpyroBopot kuciopozaa B npupojie. O30H — alioTporiHas
MOAU(HUKAIUS KUCIOPOIa

2.2

TeroBoit  3ddekT XUMUYECKOW  peakuud, TEPMOXMMUYECKHE ypaBHEHUS, OK30-
Y DHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIICHUE
napHUKoBOro 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

BOI[OpOI[ — JJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJIOPOaAa B IIPUPOIL, (bHSH‘ICCKI/IC u
XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHHC, CII0cOOBI TIOJTYUCHUL. KucnoTs! 1 conu

2.4

MossipHblii 00bEM ra3oB. Pacu€Tsl 1o XUMHUYECKUM YpaBHEHHSIM

2.5

Odusnyeckue cBoucTtBa BOoAbl. Boga kak pactBopurens. PactBopbl.  HaceieHHbIE
Y HEHACBIIIEHHBIE PacTBOPBl. PacTBOpMMOCTH BeweCcTB B Boje. MaccoBas 10Jis BEIECTBA B
pacTBope. XuMUUYeCKHe CBOMCTBA BOJbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT Bozbl B Mpupojie. 3arpsi3HEHWE MPUPOIHBIX BoA. OXpaHa M OYMCTKA
TIPUPOIHBIX BOJI

2.6

Knaccugpukanus Heopranmueckux coeaunenuit. Okcuapl.  Kiaccudukanms —OKCHIOB:
coieoOpasyronirie  (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U  HecoJeoOpasyromIue.
Howmenknatypa okcuoB. @u3nueckue U XMMUYECKHE CBOMCTBA OKCUIOB. [loJydeHne OKCHIIOB

2.7

OcHoBanmsi. Knaccudukaius OCHOBaHMN: MIENOYM U HEPACTBOPHMBIE  OCHOBAHMSL.
Homenkiarypa ocHoBanuil. PU3MYECKUE M XMMHUYECKHE CBOMCTBA OCHOBaHWM. llosydenue
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

OCHOBaHUMN

2.8

Kucnotel. Knaccuduxanusa kuciaor. Homenknatypa kucioT. Pusmdeckue M XUMHUYECKHE
cBorcTBa KUCNOT. Panx akrusHoctr MetaiuioB H.H. bekerosa. [lonydenue kuciaor

2.9

Conu. Homenknarypa coseil. @usnueckue U XuMudeckue cBoiictsa cosiei. [lonydyenue coseit

2.10

I'enermueckas CBI3b MCKAY KJIaCCaMH HCOPIraHWYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI SKCIIEPUMEHT: Ka4eCTBEHHOE ONPEJCIICHUE COJEPKaHUS KUCIOPOAa B BO3IYyXE,
[OJIyueHue, coOupaHHe, pPACIIO3HABaHWE M M3YUYEHHE CBOWCTB KHCIOpOJa, HaOI0AeHHE
B3aUMO/ICHCTBUS BELIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS U MPEKpAILleHUs] TOPEHUS
(moskapa), O3HaKOMJIGHHE C OOpa3laMH OKCHUIOB M OIHMCAaHWE WX CBOWCTB, IOJIyu€HHUE,
coOupaHue, pacro3HaBaHHE M HU3y4y€HUE CBOICTB BoAopoja (TOpeHue), B3auUMOJEHCTBHE
Bojiopona ¢ okcuaoMm meau(Il) (Bo3MOXKHO HMCTOIB30BaHUE BHUIEOMATEPHAIOB), HAOIIOIEHNE
00pa310B BEUIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBAHNE OCOOEHHOCTEN PaCTBOPEHUS BELIECTB
C Pa3JUYHON PACTBOPUMOCTHIO, PUTOTOBICHHE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJBl C METAUIAMHU (HATPUEM U KaJlbLIUEM)
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEPUAIIOB), ONIPEIEICHUE PACTBOPOB KUCIIOT U LIEI0YEH C
MOMOIIBI0 MHJIUKATOPOB, HCCIEIOBaHHE O0Opa3llOB HEOPraHHMYECKHUX BEIIECTB Pa3INYHbBIX
KJIacCOB, HaOJIOZEHHE M3MEHEHUs OKpPAacKH WHIAMKATOPOB B pacTBOpax KHCIOT U IIeJoueH,
nu3ydyeHue B3auMmojencTBua okcuga meau(ll) ¢ pacTBopoMm cepHOIl KHCIOTBL, KHCIOT C
MeTaJUIaMH, PEaKIMil HeUTpaau3aluy, MOJy4eHHE HEPAaCTBOPUMBIX OCHOBAHHWH, BBITECHEHHE
OJIHOTO MeTajula JPYTMM W3 pacTBOpa COJM, pEIIeHHE SKCIEPUMEHTAJIbHBIX 33/a4 MO0 TeMe
«BaxHenmue Kiaccbl HEOPraHM4YECKUX COCTUHEHUIN

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XUMHUYECKUX AIEMEHTOB
J.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBSI3b. OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

3.1

[lepBple MOMBITKM KiIacCUPUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax CXOJHBIX
3JIeMEHTOB (ILEJOYHBIE U IIEIOYHO3EMEJIbHbIE METAIlIbl, TaJOTE€Hbl, WHEPTHBIE Ta3bl).
DeMEeHTBI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIbI U THIPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepronuueckas cucrema xumudeckux sineMenToB .M. Menaeneena.
KopoTtkonepuonnas u mmuHHOTMEepuoaHas ¢opmbl [leproauyeckoll CHCTEMBl XUMHYECKHX
anementoB JI[.W. Mengeneea. Ilepuoasl u rpynmbl. PU3HMYECKUM CMBICI HOPSIKOBOTO
HOMEpa, HOMEPOB NIEPHOJIA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenune atromoB. CoctaB atoMHbIX sanaep. M3oTombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX
00070Uek aroMoB TMepBbIX 20 XUMHYECKHUX JJIEMEHTOB lleproauveckoil  CHUCTEMBI
J.N. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO dJIEMEHTAa II0 €ro IMOJOXKEHUIO B
Ilepuoanueckoit cucreme /.M. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOWMCTB IO IpymnnaMm M nepuonaM. 3HadeHue Ileprognueckoro 3akoHa u
[lepuoanyeckoit cUCTEMBl XMMHYECKMX OJJIEMEHTOB Ul pa3BUTHS HAyKM M IPAKTUKU.
J .M. MenzeneeB — yd€HBIN U rpakJaHUH

3.5

Xumundeckas cBsa3b. KoBaneHTHaAs (HOJ'ISIpHaSI 151 HCHOJ'ISIpHaSI) CBA3b. 9JICKTpOOTpI/II_IaTeJ'IBHOCTB
XHMHUYECKUX 3JIEMEHTOB. MloHHAs CB3b

3.6

Crenenp okucieHus. OKHCINTEIBPHOBOCCTAHOBUTEILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA U
BoccTaHoBIIeHUS. OKHCIUTEIHN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUMN OKCIICPUMCHT: HU3YUCHUC O6pa3I_IOB BCIICCTB MCTAJIJIOB W HEMCTAJIIIOB,
B3aHMO/ICHCTBHE HAPOKCHU A NUHKA C PACTBOpAMHU KHCJIOT U menoqeﬁ, MMpOBCACHUC OIIBITOB,
WIUTIOCTPpUPYIOIIUX  TPHUMEPBI OKHUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ (FOpeHI/IC,
PCaKIMU pa3JIOKCHU, COCI[I/IHCHI/ISI)

9 KJIACC
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BemectBo u xumnyeckas peakuus. [losTopenue

1.1

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMudeckux 3ieMeHToB [[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBONCTB XMMMUYECKUX 3JIEMEHTOB IEPBBIX
TPEX MEPHUOJIOB, KAIHs, KAIbLIUS U UX COEIMHEHUI B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB
B [leprouueckoi cuCTEME U CTPOEHUEM X ATOMOB

1.2

CrpoeHue BemiecTBa: BHUAbl XUMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEHIETKM M BHJA XUMUYECKOU
cBsi3u. Krnaccuukamuss m HOMEHKIAaTypa HEOPraHMYECKHMX BEHIeCTB (MEXIyHAapoAHAas W
TpUBHAJIbHAsA). XHUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCA K pa3jiMYHbIM Kjaccam
HEOPraHMYECKNX COCAMHEHUN, TEHETUYECKasl CBSI3b HEOPTAaHMYECKHUX BEIECTB

1.3

Knaccudpukanuss XMMUYECKMX peakUuui IO pa3jMyHbIM NpU3HAKaM (M0 YUCIYy U COCTaBY
YYaCTBYIOIIMX B pEAKUUU BELIECTB, IO TEIJIOBOMY 3((eKTy, MO H3MEHEHHUIO CcTeneHei
OKHCIICHHS] XUMUYECKUX 2JEMEHTOB, 10 0OpPaTUMOCTH, IO YYacCTHIO KaTaau3aTopa). JK30- U
SH/I0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUECKHE ypaBHEHUS. [[oHATHE O CKOPOCTH XUMUYECKON
peakuuu

1.4

IlousaTue o0 O6paTI/IMI)IX u H€06paTI/IMI)IX XHUMHUYECKHUX PCAKIUAX. ITorsaTHE O TOMOTEHHBIX H
TCTCPOTCHHBIX PCAKIUAX. IlorsiTHE O XMMHUYECKOM PaBHOBCCHHU. (DaKTOpI)I, BIHMAOOIUE Ha
CKOPOCTH XUMHUYECKON PEAKIUN U NOJIOKECHUC XUMHUYCCKOTO PAaBHOBCCHA

1.5

OKHUCITUTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAaKIMH, DJIEKTPOHHBIH  OaJaHC  OKHCIHUTEIHHO-
BOCCTAHOBHTENBbHON peakiuu. COCTaBlieHHE YpaBHEHHH OKHCIHTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKIMii ¢ MCIOJIB30BAHHUEM METOA IEKTPOHHOI 0 OaaHca

1.6

Teopusi >IEKTPOJUTHYECKON JHUCCOLMAIMU. JIEKTPOJUTHI W HEAIEKTpOJUThl. KaTHOHHBI,
aHUOHBI. MeXaHH3M [HCCOLMAlMK BEHIECTB C Pa3MYHBIMU BUIAMH XHUMHUYECKOW CBS3U.
Crenenp aucconmanuu. CuibHble M cialOble AJIEKTPOJIUTHL. Peakuuu HOHHOTO oOMeHa.
VYcnoBust poTeKaHus peakuil HOHHOTO 0OMeHa, TIOJIHBIE U COKpaIEHHbIE HOHHBIE YPaBHCHUS
peaknmii. CBOWCTBa KHUCIOT, OCHOBaHMH W COJICM B CBETE MpEACTaBICHUN 00
ANEKTPOIUTHYECKON nucconnanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O ruaponn3e
coJieit

1.7

XUMHAYECKUH OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KPUCTAILIMYCCKUX peI_HéTOK
HCOPraHM4CCKUX BEHICCTB — METAJZIOB U HEMETAJLLIOB (Fpa(bI/ITa u aJ'IMaSa), CJIOKHBIX BCIICCTB
(XJ'IOpI/II[a HanI/IH); HCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTHU XUMHYECKOH p€akKuuu OT
BO3I[€I‘/'ICTBI/I5[ Pa3JIMIHBbIX (baKTOPOB; HCCIICAOBAHUC JICKTPOIIPOBOJHOCTH PACTBOPOB BECIICCTB,
mnponecca gucconraiviki  KHCJOT, IHGJ'IO‘I@?I H  coleH (BOSMO}KHO HCIIOJIB30BaHHC
BI/II[eOMaTepI/IaJ'IOB); MMPOBEACHUEC OIIBITOB, WIUIFOCTPUPYIOIIUX ITPU3HAKU ITPOTCKAHUS peaKHI/Iﬁ
HOHHOIO OOMeHa (06pa30BaHHe ocCaaKa, BBIACICHHC TIa3sa, O6paSOBaHI/IC BOI[BI); OIIBITOB,
WIUTIOCTpUPYIOIIUX  TPHUMEPBI OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie,
PCaKIUKU Pa3JI0KCHUA, COCI[I/IHCHI/IH); paciio3HaBaHUC HCOPraHUYCCKUX BCIICCTB € IMOMOIIbBIO
Kau4CCTBCHHBIX peaKI_lI/Iﬁ Ha MOHBI;, pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTtamnsl 1 uX coeIMHEHU

2.1

OOmas xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETICHU
okucienus. CtpoeHue U GU3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMUYECKHE
CBOMCTBa Ha MpuMepe xyopa (B3aUMOJIEHCTBHE C MeTaUIaMH, HEMETaJIaMU, IIeJ04YamHu).
XnopoBogopoa. ConsiHast KHCIIOTa, XMMHYECKHE CBOWCTBA, MOJyYEHUE, TPUMEHEHHUE.
JlelicTBue XJjopa M XJOPOBOAOPOJA HA OpraHU3M 4eloBeKa. Baxuelmme xJIOpuabl U HX
Hax0JKJIEHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 51eMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBAa MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJJIOTPOIHBIE MOAU(DUKAIIMN KUCIOPOAa U cepbl. XUMUYECKHE CBOWCTBA
ceppl. CepoBOJIOpPOJ], CTpoeHue, (u3ndeckue M XuMuueckue cBoicTBa. OKCHJIBI Cepbl Kak
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MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NIECKUE U XUMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENS Kiacca KHCIOT H crenuduueckue). XUMHUYECKHE pPEeaKlnu,
JeXalle B OCHOBE IMPOMBIIUIEHHOTO croco0a IMoJlydeHHsl cepHOM kucinoTsl. [Ipumenenue.
Con cepHO# KHMCIIOTBHI, KaueCTBEHHAas peakiust Ha cynbdaT-uoH. Haxoxnenue cepol u eé
COCIMHEHUH B NpUpoie. XMMUYECKOE 3arpsi3HEHUE OKPYKAOUIEH Cpelibl COCTMHEHUSIMU CEPBI
(KUCIIOTHBIE JOXKH, 3arps3HEHNE BO3/1yXa U BOJOEMOB), CHOCOOBI €ro NpeI0TBPAILEHUS

2.3

OO6mass xapaktepuctuka 23JeMeHTOB VA-rpymnmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHUSA. A30T, PAacHpOCTpaHEHHWE B TpUpoje, (uzHyeckue u
XxuMHuueckue cBoiictBa. Kpyrosopor aszora B mpupoae. AMMHaK, ero (Qusnueckue
U XUMHUYECKUE CBOICTBa, MoyyueHue u mnpuMmeHeHue. Coyin aMMOHHUS, UX (PU3UYECKHE U
XMMHMUYECKHE CBOWCTBA, nmpuMeHeHHe. KadecTBeHHas peakiivs Ha MOHBI aMMOHMS. A30THas
KHCIIOTa, €€ MoJydeHue, (pU3nYecKue U XMMUYecKHe cBoWcTBa (0OIIMe Kak MpercTaBUTEINs
KJjlacca KHUCJIOT M crnenuduueckue). Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE
MUHEpaJIbHBIX YyA0OpeHui. XUMHYECKoe 3arps3HEHUE OKPY)KAIoLIEeH cpeabl COECTUHEHHSIMHU
a30Ta (KMCIOTHBIE JI0%K]IU, 3arpsI3HEHNE BO3/yXa, TOYBBI U BOJJIOEMOB)

2.4

®ochop, amnorponHbie mMoaudpukauuu Qocdopa, GuMUeckre M XUMHYECKHE CBOWCTBA.
Oxcup gochopa(V) u dpocdopnas kuciora, pusnueckre 1 XUMUYECKUE CBOICTBA, MOTydYEHUE.
Wcnonb3oBanue ocdaToB B kKauecTBE MUHEPAIbHBIX YA0OpeHU

2.5

OOmas xapakrtepuctuka odyeMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTpPOEHHS AaTOMOB,
XapaKTEPHBIC CTEMEHU OKUCIEHUA. YTIEPOl, AJUIOTPOIHBIE MOIU(UKAIINHN, PACTIPOCTPAHEHUE
B Tpupojie, Pu3NUecKue W XUMHUUYECKHE CBOWcCTBa. AjcopOmus. Kpyrosopor yriepona B
npuposae. OKcuipl yriepona, ux GU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA KUBBIE
OpraHu3Mbl, TOJYYEHHE U TNPUMEHEHHE. DKOJIOrMYecKue MmpoOaemMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa(IV); rumnoresa rio6abHOTO MOTETUICHUS KIIMMAaTa; MapHUKOBBINA P dekT. YToapHas
KHCTIOTa M €€ CONU, UX (PU3NYECKHEe M XHUMHYECKHE CBOMCTBA, MOJy4YeHHE U MPUMEHEHHE.
KauecTtBenHnas peakuust Ha kapOoHaT-MOHBI. Vcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIJIEHHOCTHU U CEJIbCKOM XO0351CTBE

2.6

[lepBoHauanbHBIC TMOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX YIJIepoja
(MeTaH, 3TaH, JTHWJICH, alleTWUJICH, JTAHOJ, TJUIEPHH, YKCycHas KuciaoTa). VX cocrtaB u
XuMudeckoe crpoeHue. [loHsTHe O OWOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XHUpaX, OenKax,
YyIIeBOJaX — W WX POJU B KU3HM 4YelloBeKa. MaTepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHCHHUI

2.7

Kpemuuii, ero gusndeckne u XuMUYECKUE CBOMCTBA, OMy4YeHHE U NpuMeHeHue. CoeMHeHNs
KpemHus B npupoje. O0mue npeacrasieHus o0 okcuae kpemuuss(IV) u kpeMHUEBO# KUCIOTE.
CunukaTtel, WX WHCIONb30BaHHE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTU. BaxHeimue
CTPOUTENIbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30MMacHOTO MCMOJIb30BaHUS CTPOUTEIIHLHBIX MAaTEPHUATIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUUECKUH IKCIIEPUMEHT: U3yueHHe 00pa3lioB HEOPraHUUECKUX BEIECTB, CBOMCTB COJISIHOM
KHCJIOTBI; IPOBE/IEHNE KAYeCTBEHHBIX PEakIMii Ha XJIOPUI-MOHBI U HAOII0JeHHE IPU3HAKOB MX
MPOTEKaHMsI; OMBITHI, OTpakarolue (U3NUYECKUe U XMMHMUYECKHE CBOWCTBA TaJIOT€HOB U HX
COEMHEHUH (BO3MOXKHO HCIOJb30BaHUE BUAEOMATEPHUATOB); O3HAKOMJIEHHE C 0Opa3lamu
XJIOPU/IOB (raJIOTEHHUJIOB); O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeANHEHUSIMU (BO3MOKHO
UCIOJb30BAHNE BHJEOMATEpHAloB); HaOMIOJeHHe Tpolecca OOYyrJIMBaHUS caxapa IoJ
NEMCTBUEM KOHLEHTPUPOBAHHON CEpPHOM KUCIOTHI; H3Yy4EHME XHMHUYECKUX CBOMCTB
pa30aBIeHHON CEepHOM KHCIOTHI, MPOBEICHHE KaueCTBEHHOW peakUWu Ha Cylb(haT-uOH
1 HaOMIo/IeHNe MpHU3HaKa e€ MPOTEeKaHUs; O3HAKOMIJIEHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta,
¢dochopa M uMX coeauHEHUH (BO3MOKHO HCIIOJIB30BAaHUE BHJIEOMATEPUANIOB), 00Opa3laMu
a30THBIX M (PochopHBIX yHOOpeHuil; moiaydyeHue, coOMpaHue, pacro3HaBaHUE U H3yUCHHE
CBOMCTB aMMMaKa; MpPOBeJIEHHE KaYeCTBEHHBIX peakluii Ha MOH aMMOHusl M (ocdar-noH u
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W3y4eHUE IIPU3HAKOB HX IPOTEKAHMs, B3aUMOACUCTBHE KOHLEHTPUPOBAHHONW a30THOU
KHUCJIOTBl C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE BHUACOMATEPUANIOB); HM3Y4EHUE MOJENIeH
KPUCTAJUIMYECKUX pPemETOK anMasa, rpadura, QymiepeHa, O3HAKOMIICHHE C IIPOLECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOrasa;
HOJIydeHUe, cCOOMpaHue, paclo3HaBaHUE U M3YYE€HHUE CBOWCTB YIJIEKHCIIOrO Ia3a; IPOBEICHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT- U CWIMKAaT-UOHbl M HM3y4EHHE IPU3HAKOB HX
IIPOTEKAHUs; O3HAKOMIICHME C NPOAYKLIMEH CHIMKATHOM NPOMBIIUICHHOCTH; pELIECHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaXHelnme HeMeTaulbl U UX COCTMHEHUS »

Metannsl 1 ux COCINHCHUA

3.1

OO01ast XapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX TOJIOXKEHUS B
[Iepnoanueckoit cucreme xumuyeckux sneMeHToB /.M. MenneneeBa u CTpOEHHS aTOMOB.
Crpoenne meramioB. MertajuMueckasl CBA3b M METaUIMYeCKas KpUCTAJUIMYECKas pPEHIETKa.
DNEKTPOXUMHUYECKUN Psii HAIPSHDKEHUH METaJIIOB

32

dusnueckue W XUMHUYECKHE CBOMcTBa MeTauioB. OOmue crnocoObl TMOJIyYeHUS] METAJUIOB.
[lonsiTHE O KOpPPO3MM METAUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBsl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBbITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenounsle MeTaybl: mosoxkeHue B [lepuoanueckoi cucteme XMMH4YECKHX 31aeMeHToB [ U.
MenpeneeBa; CTpo€HHME WX aTOMOB; HaxoXKJIeHUe B mpupone. PHU3MUECKHE W XMMHUYECKHE
cBOMcTBa (Ha mnpumepe HaTpus U Kamus). OKCUIBl M TUAPOKCUABI HATpUS M KaJMsL.
[IprMeHeHne MET0YHbIX METAJUIOB M MX COEAMHEHHI

34

[[lenoyHO3eMeENbHBIE METANIBl MArHUM M KaJIbIUH: MoJjiokeHue B [lepuoaumyeckoil cucreme
xuMHuueckux asnemeHtoB .M. MeHnneneeBa; CTpoeHHME MX aTOMOB; HaXO0XXJCHUE B MPUPOJIE.
dusnyeckre U XUMHYECKHUE CBOMCTBA Mardus M Kajdbplusa. BakHelIne coenuHEHUs KalbIUI
(oxcua, rumpokcua, cor). JKECTKOCTh BOJBI M CITOCOOKI €€ yCTpaHeHUS

3.5

AmromuHMI: TIosiokeHue B [leproanueckoit cucteme xumuueckux snemenToB .M. MeHeneeBa;
CTPOCHHE aTOMa; HaXOXICHWE B mpupojae. PuU3NyUecKrue M XUMHUYECKHE CBOWCTBA ATFOMHHMSL
AmdoTepHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMUHHUS

3.6

Kenezo: nonoxxenue B [lepuoguyeckoit cucreme xumudeckux snemeHToB J[.M. Menneneena;
CTPOCHHE aToMa; HaxoXJeHue B mpupoae. Ousmyeckne W XUMHUYECKHUE CBOWCTBA JKejesa.
Oxcunpl, ruapokcusl u conn xenesa(ll) u xenesa(lll), ux cocra, CBONCTBA U TOJIyUCHHE

3.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C oOpaslaMH METaJUIOB H CIUIABOB, HX
(GU3NYECKUMU CBOMCTBAMH, HW3y4CHHE pPE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOKHO
WCIIOJIb30BAHUE BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJbIIHsI
W HaTpHsl C BOJOW (BO3MOKHO WCIIOJIb30BaHUE BHICOMATCPHAIIOB); HCCICIOBAHUE CBOMCTB
KECTKOM BOJIBI; MpOIIECCa TOPCHHUs JKele3a B KUCIopojie (BO3MOXKHO WCIIOJIb30BaHUE
BUJICOMATCPUAIIOB); MPU3HAKOB MPOTCKAHMWS KAYECTBCHHBIX pEaKIMii Ha WOHBI (MarHus,
KaJblMs, anroMuHus, nuHka, xkenesa(ll) u xenesa(lll), memu(Il); HabaroaeHNE W ONMCAaHUE
MPOLIECCOB OKpAIIMBAaHUS IUIAMEHM HMOHAMH HATpus, Kauusd U KajblUsd (BO3MOXHO
WCIOJIb30BaHME BHJIEOMATEpUANoOB); HcclenoBaHUEe aM(OTEpHBIX CBOMCTB THUIPOKCHIA
ATIOMHUHUS ¥ THAPOKCH]IA IMHKA; PEIICHNEe SKCIIEPUMEHTANBHBIX 33a/a4 1Mo TeMe «Baxuelinme
METaJUTBl U UX COETUHEHUS

XUMU U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOT'UH. BemectBa u MaTcpuraJibl B MOBCEIHEBHOM >KHU3HM YEJIOBEKA.
Xumus u 310pPOBBE. be3onmacHoe HCIOJIb30BaHHE BEIMISCTB M XMMHUUYECKHUX peaKuMﬁ B 6BITy.
HCpBaH IIOMOIIb PU XUMHNYCCKUX OXKOTIdaX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsisHEHHE okpykaromei cpeast [1JIK.
Ponb XMMUHM B pelIeHUHN 3KOJIOTUYECKUX MpobsieM. [IpuposHble MCTOYHUKH YTIIIEBOJOPOJOB
(yronb, npuponHblii ra3, HedTh), NPOAYKTHl HX NEpepabOTKH, UX pOib B OBITY U
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IIPOMBIINIJICHHOCTH

4.3

XUMHUYECKUH HKCIIEPUMEHT: U3ydeHHe 0Opas3lioB MaTepualioB (CTEKJIO, CILIaBbl METAJUIOB,
IIOJIMMEPHBIE MaTEPHAJIbl)

IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM MPOTPAMMBI OCHOBHOI'O OBIIIET'O

Kon
NMpoBePsSIEMOro
TpeOoBaHUS

OBPA30OBAHUA
IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3y/JbTaTaM 02a30BOI0 YPOBHS

OCBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM MPOTrpaMMbl OCHOBHOI'O 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

[IpencraBnenwue:

1.1

0 TMO3HAaBAE€MOCTHU SIBJICHUH IPUPOJbI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XMMHUYECKON HayKH KakK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA 001Ien
KyJIbTYypbl M TPAKTHYECKON IEATENBHOCTH YEJOBEKA B YCIOBHSAX COBPEMEHHOIO
oOuiecTBa; MOHUMaHUE MECTAa XUMUU CPeIU APYrUX €CTECTBEHHBIX HAYK

1.2

0 HAayY4YHBIX METOJaX IMO3HAHHA, B TOM YHCJIC OKCICPUMCEHTAJIBHBIX U TCOPETUICCKUX
METOJaxX HMCCICAOBAHUA BCIHICCTB W H3YUCHHUA XHUMHYCCKHUX peaKHI/If/'I; YMCHHUE
UCIIOJIB30BaTh MOJCIIN OJIA 00BICHEHUS CTPOCHUS aTOMOB U MOJICKYII

1.3

o cepax mpodeccnoHaTHLHON JACATEIIEHOCTH, CBI3aHHBIX C XUMHUEH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKCHUSX XUMHUYECKOW HAYKH, YTO IMO3BOJUT
oOydJaromuMcsi  paccMaTpuBaTh  XHUMHIO  Kak  cdepy  cBoed  Oymymiei
npo(hecCHOHATFHON JESITEIbHOCTH M CIENaTh OCO3HAHHBIM BBIOOD XUMHUHM Kak
po(UIIBHOTO MPEeIMETa MIPU TIepeXo/ie Ha YPOBEHb CPEIHEr0 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMOM XMMHYCCKMX 3HAHUM H YMCHUE INIPHUMCHATHL CHCTEMY
XUMHNYCCKHX 3HaHHI>i, KOTOpast BKIIIOYAcCT:

2.1

BAOKHEHIINE XUMUUECKUE OHATHUS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
MIPOCTOE U CJIOKHOE BEILIECTBO, OJHOPOJHAS U HEOJHOPOAHAS CMECh, OTHOCUTEIbHbBIE
aTOMHasi ¥ MOJIEKYJISpHAas Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJMb (CPEIHSIL), XUMUYECKas PeaKIiysl,
peaKIy COeAMHEHHS, PEaKIUK PasIOKEHUS, PEaKIMU 3aMEelIeHHs, Peakiui 0OMeHa,
TEIUIOBOU A(PPEKT peakiuu, 3K30- U IHAOTEPMHUYECKHE PEaKIUU, pacTBOpP, MaccoBas
JO7ISl XMMHMYECKOTO DJIEMEHTAa B COEOUHEHUH, MaccoBas [OJS W IPOLIEHTHAS
KOHIIGHTpAIIKs BEIIECTBA B PACTBOPE, AP0 aToMa, AIMEKTPOHHBIN CIO0N aToMa, aTOMHas
opOHTanb, paadyc aroma, BaJE€HTHOCTb, CTEMEHb OKHWCIEHUS, XUMHUYECKas CBSI3b,
ANEKTPOOTPHUIIATEIBHOCTD, TIOJNISIPHASL U HETMOJSIpHAsi KOBAJICHTHAsI CBS3b, MIOHHAS CBSI3b,
METaJUTHYECKas CBsI3b, KPUCTAJUIMYECKas pemiéTka (aToMHasi, MOHHAs, METaJIMuecKasi,
MOJIEKYNsipHasi),  WOH,  KaTHOH, AaHHWOH, DJJEKTPOJIUT UM  HEIEKTPOIUT,
ANEKTPOJIUTHYECKAs] UCCOIMAIMS, PEaKIUd MOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIMU, OKUCIUTENIb W BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBIIEHHE, DJICKTPOJIU3, XMMUUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTUMBbIE
peakluu, CKOPOCTh XMMHUYECKOM peakiuu, katanusarop, [IJIK, koppo3us merannos,
CILIaBbI

2.2

OCHOBOIIOJIAaratOIe 3aKOHbBI XHMHHU: 3dKOH COXPAHCHUSA MACCHI, HepI/IOIII/I‘-ICCKI/Iﬁ
3aKOH I[I/I MCH,Z[CJ'IGCB&, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po
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)3 TEOPUU XUMHUU: ATOMHO-MOJICKYJISIpHAsE TEOpHUs, TEOpUS DIIEKTPOIUTHUECKOM

' JMCCOLIMAITIN

3 Brnanenue ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAOIIEH:
yMEHUE MPaBUIILHO UCIOJb30BaTh N3YUCHHBIC BEIIECTBA U MATEpUAIIbI (B TOM YHCIIC
MUHEpAIIbHBIC YI0OpEHHUs, METAJIBI U CIUIABBI, IPOIYKTHI TIepepabOTKH MPHPOTHBIX
WCTOYHUKOB YTJIEBOJOPOJOB (YIJisl, IPUPOAHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM

3.1 XO3SHCTBE,
Ha TMPOM3BOJICTBE U TOHUMAHUE 3HAYEHUS KUPOB, OCITKOB, YIIIEBOJOB ISl OpraHU3Ma
YeJIOBEKa; YMEHHUE MPOTHO3MPOBATH BIUSHHUE BEIIECTB U XUMUYECKUX MPOILIECCOB HA
OpraHu3M YeJIOBEKa U OKPYKAIOIIYIO MPUPOIHYIO CPEy

32 YyMEHUE WHTETPUPOBATh XHUMHUYECKHE 3HAHUS CO 3HAHMSAMH JIPYTUX YUeOHBIX

’ MpeAMETOB
HaJu4he OTbITa PadOTHl C Pa3IUYHBIMH HCTOYHMKAMU HHQPOPMAIMH TIO XUMUH

3.3 (HayyHass W HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa, CIOBAapH, CIPABOYHWUKH, WHTEPHET-
pecypchl)
yMeHrne OOBEKTHBHO OIICHWBATh WH(OPMAIIMIO O BEIIECTBAX, WX MPEBpAIICHUAX U

34 MPAaKTUYECKOM TMPUMEHCHHUH W YMEHHE HCIOJb30BaTh €€ I pemieHus y4eOHO-
[T03HABATENbHBIX 3a7a4
Branenne ocHOBamMu MOHATUWHOIO anmapara U CUMBOJIMYECKOTO S3bIKa XUMHH IS

4 cocTaBjeHuss GOpMyJ HEOPTraHUYECKUX BEIIECTB, YPABHCHHN XMMHYECKUX PEAKIIUN;
ocHoBamu xumudeckoil HoMeHKIaTypsl (IUPAC u TpuBHaibHOM)
YMeHne OOBSICHATH CBSI3h IOJIOKEHUsS dyieMeHTa B Ilepmommueckoil cucteme c

5 YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sApa, oOmiee YMCIO AJIEKTPOHOB), pacIpeleleHHEeM 3JEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOAOB, KATUA U KaJbLUs
[IpencraBinenne o MepUOANMYECKON 3aBUCHUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB

6 (pamuyc aroma, OSIIEKTPOOTPHUIATEIBHOCTH), MPOCTHIX U CIOXKHBIX BELIECTB OT
noJsiokeHust sneMeHToB B [leproauueckoii cucreme (B MalbIX MEPHOJAX M TJIABHBIX
MOATPYIIax) U 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKUE FTEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKLIUU

8 YMeHue onpeaesnsrh:

8.1 BAJICHTHOCTb U CTENEHb OKUCIIEHUSI XUMUYECKUX 2JIEMEHTOB, 3aps]l HOHA

8.2 BHJI XUMUYECKOMN CBSA3U U TUI KPUCTAIIMYECKON CTPYKTYPbI B COETUHEHUAX

8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHU)

8.4 OKUCITATENh U BOCCTAHOBUTEIh

9 YMeHue xapakTepuzoBath (pU3nUecKre U XUMUYECKUE CBOWMCTBA:

9.1 MPOCTHIX BEIIECTB (KHCIOPOJA, O30H, BOJAOPOJ, TpaduT, anma3, KpeMHHUH, a3oT,
docdop, cepa, XJI0p, HATPUIA, KaTHil, MAaTHUA, KaTbIUi, aTIOMUHUH, 5KeJIe30)
CIOXKHBIX BELIECTB, B TOM YHCJIE€ UX BOJHBIX pacTBOpPoB (BOJa, aMMHAK,

9.2 XJIOPOBOJIOPOJI, CEPOBOJAOPOJ, OKCHAbI U Tujapokcuasl metamwioB [-I[A rpynm,

amromunus, meau (I1I), nuaka, sxenesza (II u III), okcuast yraepoaa (I u IV), kpemuus
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(IV), azora u docdopa (Il u V), cepor (IV u VI), ceprncras, cepHas, a3oTHCTas,
azoTHas, GochopHas, yrojbHas, KpeMHHECBAs KUCIOTA M UX COJIH)
MIPOrHO3UPOBaTh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX

9.3 COCTaBa M CTPOCHHS, IMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB,
BO3MOYHOCTb IIPOTEKAHUSI XUMUYECKUX IPEBPALICHUN B Pa3JIMUHBIX YCIOBHIX

10 YMeHue cocTaBiIsTh MOJIEKY/ISIPHbIE M HOHHBIE YPAaBHEHUS PEAKILIMI, B TOM YHUCIIE:

10.1 peaxkiuii HOHHOTO 0OMeHa

10.2 OKUCITUTEIHFHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI

103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE  CBOMCTBAa  HM3YYEHHBIX  KjaccoB  (Tpyri)
HEOPraHNMYECKUX BEILECTB

10.4 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU

11 YMeHue BIUUCITh (IPOBOAUTH PACUETHI):

1.1 OTHOCHUTENIbHYIO MOJIEKYSIPHYI0O M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIO
XMMHUYECKOTO AJIEMEHTA B COCIMHEHUH

11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB

114 [0 ypaBHEHUSM XMMHUYECKHUX PEAKIMI U HAaXOIUTh KOJMYECTBO BEIIECTBA, 0OBEM U

) Maccy peareHTOB WU MPOAYKTOB PEaKIIUH

12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJ]aMH Hay4YHOTO MO3HaHus (HaOI0AeHNe, U3MEPEHUE, IKCIICPUMEHT,

12.1 MOJICTUPOBAHNUE) TPU H3YYCHUU BEIIECTB W XUMHUYCCKUX SBJICHUW, YMCHHE
chopMynupoBaTh NpoOIeMy U MPEATIOKUTH MYTH €€ pelIeHUs

122 Oe3omacHON pabOThl C XUMUYECKHMMH BELIECTBAMH, XHMHMYECKOH MOCynoil u

) J1a00paTOPHBIM 000PYI0BAHUEM

npaBwiaMu  Oe30macHOro  oOpamieHusi ¢  BEHIeCTBaMH, HCIOJb3yeMBIMH B
MOBCEJIHEBHOM JKW3HU, MpaBWJIAMU TMOBEJICHUS B ILENAX COEpPEeKEHUS 3I0POBbS U

12.3 OKpYXalolleld MPHUPOTHOW Cpenbl; MOHMMaHUE Bpena (OIMacHOCTH) BO3JCUCTBHUS Ha
KUBbIE OPraHW3Mbl  ONPEICIEHHBIX  BEIIECTB, CHOCOOOB  YMEHbBILEHUS H
MIpeIOTBPAILlEHHUs] NX BPEIHOTO BO3ACUCTBUS

13 Hannuue npakTHMuecKWX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CJEIYIOIIUX
XUMHYECKUX IKCIIEPUMEHTOB:
W3Yy4YeHUE U OMHCaHue (PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C (PU3NUECKUMU

13.1 U XUMHUYECKHMMH SIBICHHUSIMH; OIBITH, WJUTIOCTPUPYIOIIHNE MPU3HAKH MPOTEKaAHUs
XUMUYECKUX PEAKIU

13.2 H3y4eHHe cocoO0B pasaeseHus cMecen
IIOJIyYE€HUE KHUCIIOPOJAa U U3YYEHHUE €ro CBOMCTB; MOJYYEHHE BOJOPOJA W U3YyYECHHE

13.3 €ro CBOMWCTB; MOJYYEHHE YIJIEKHCIIOTO Ta3a U HM3Yy4EHHE €r0 CBOMCTB; IOJy4EHHE
aMMUaKa U U3y4eHHE €ro CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJEH pacTBOPEHHOIO
BEIIECTBA

135 MPUMEHEHHEe WHIUKATOpOB (JIakKMyca, METHJIOpaHXka | ibeHon(bTaneHHa) JUTSt
OTIPEJENICHUS XapaKTepa CpeJibl B paCTBOPAX KUCIOT U HIEIOYEH

13.6 HCCIIEIOBAHUE U OIMCAHUE CBOMCTB HEOPraHWYECKMX BEILECTB PA3JIMUYHBIX KIACCOB;

HU3YUCHHC B3aMMOJICHCTBHS KUCIIOT C MCTAJJIaMH, OKCUJIaMH MCTAJJIOB, paCTBOPUMbBIMU
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U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMHU; IOJIYy4EHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHME OJJHOI'O METajljla JPYTUM U3 pacTBOpa COJIM; UCClIe0BaHHE aM(POTEPHBIX
CBOMCTB I'MJPOKCUIOB aTIOMUHUS U LIMHKA
pelleHHe  AKCHEPUMEHTANbHbIX  3a7ad 1o  TeMaM: «OCHOBHBIE  KJIACChl
13.7 HEOPraHMYECKHX COCTUHEHUN»; «DIEKTPOJUTHUYECKAs AUccouuanus»; «Baxueiime
HEMETAJIJIbl U UX COEIMHEHUY; «BakHelne MeTaJljIbl U UX COEIMHEHUS»
XMUMHUYECKHUE DSKCIIEPUMEHTHI, WJUIIOCTPUPYIOIINE NpPU3HAKU MPOTEKAaHUs peaKlui
MOHHOI0 00OMEHa; KaUeCTBEHHbIE PEAKIIMHN Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOpAx
13.8 WOHBL: XJOpUA-, OpOMHJI-, HOAUN-, CyIabdaT-, pocdaT-, kKapOOHAT-, CUIMKAT-aHUOHBI,

TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUS, MarHusi, KajbIvs, alIOMUHUSA, Kene3a (2+) u
xenesa (3+), meau (2+), HIMHKa

VYmMmenue:

OpEeACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bOpMe BBIBOJOB, J0Ka3aTCJIbCTB,

14.1

rpaduKoB U TaOIUIL U BBIABIIATH IMIUPUUIECKHE 3aKOHOMEPHOCTHU

YCTaHaBIIMBATh CBSI3U MEXIY PEajbHO HAOIIOJAeMBbIMU XUMHUYECKUMH SIBJICHUSIMH U
14.2 MpoLeccaMy, MPOUCXOJAIMIMMH B MaKpOo- U MHUKPOMHUPE, OOBSCHITH MPUYUHBI

MHOT000pa3usi BEIIeCTB

IHEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM

IroCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 [lepBoHayanbHbIE XUMUYECKHUE MTOHATHUS
1.1 Yuctele BemecTBa U cMecu. CriocoObl pa3feneHus: cMecei
10 ATOMBI U MOJIEKYJIbl. XUMUYECKUE eMeHThl. CUMBOJIBI XUMHUYECKUX 351eMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA.
1.3 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 371eMeHTOB. CTeleHb OKUCIICHUS
14 3aKOH TIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHas aTtoMmHas Macca. OTHOCUTENbHas
MOJIEKYJIsipHas macca. MaccoBas 107151 XUMHUUYECKOTO dJIEMEHTA B COEMHEHUHN
15 KomnuectBo BemectBa. Monbs. MousipHas Macca. MosipHelif 00b€M Ta30B. B3aumocBs3b
’ KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 Pu3nuecKkre U XUMHYECKHUE SIBJICHUA. XUMUUYECKAs peakius U €€ NPU3HAKKU. 3aKOH COXPaHEHUs
' MacCChl BEIIECTB. XUMHUECKHE YPABHEHUS
’ [Tepuonnueckuii 3axoH u llepuoanyeckast cucrema xumuueckux aaeMeHToB (.M. Menneneesa.
CtpoeHue aToMOB
[Tepuonnueckuii 3axoH. Ileprnonnueckas cucrema xumuueckux sneMeHToB J[.M. Menneneesa.
2.1 [Tepuonsl u rpymmsl. OU3NUECKUNA CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB IMEPUOAA U TPYIIIIBI
JJIEMEHTA
2.2 Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronsl. OnekTpoHbl. CTpOEHUE SIEKTPOHHBIX
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Kon
000yI04eK aToMOB TMepBbIX 20 XUMUYECKMX OJEMEHTOB IllepHoaMyYecKoil  CHCTEMBI
.M. Menneneena
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUO/IOB,
)3 KaJus, Kaublus (paguyca aToOMOB,  OJEKTPOOTPHUIATENBHOCTH, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB) U WX COCIUHEHUW B COOTBETCTBUU C IOJIOKEHHUEM 3JIEMEHTOB B
[lepuoanueckoil cucTtemMe u CTpPOCHUEM UX aTOMOB
3 CtpoeHnue BeecTa
31 Xumnueckasi cBsizb. KoBanieHTHas (MOJISIpHAST U HEMOJIAPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
' XUMHUYECKUX A1eMeHTOB. MloHHas cBs3b. MeTaminueckas CBA3b
32 Tumnbl KpUCTAUIMUECKUX PEHIETOK (aTOMHAasi, MOHHAs, METAJUINYECKasi), 3aBUCUMOCTh CBOMCTB
' BEIIIECTBA OT TUIIA KPUCTAJUIMUECKOU PEHIETKY U BUAa XUMUUECKOU CBSI3U
4 Baxneiimne mnpeacTaBUTeNM HEOPraHMYECKUX BellecTB. HemeTainsl W HUX COEAMHEHUSI.
MeTtasuibl ¥ UX COeIMHEHUS
Knaccudukaius 1 HOMEHKJIaTypa HEOPTAaHUUECKUX COCAMHEHHUI: OKCHAOB (COJIe00pa3yromiue:
41 OCHOBHBIC, KHCIIOTHBIE, aM(OTepHbIE) H HecojeoOpasyronme; OCHOBaHUN (MIENOYN |
HEpPAaCTBOPUMBIC  OCHOBaHMs), KHUCJIOT (KHCIOPOJCOACpXKAIIMe U  OCCKUCIOPOIHBIC,
0JIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIBIX)
49 dusndeckue W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS
Ousnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAUIOB: JIUTHUS, HATPHS,
4.3 KaJusl, MAaTHUSL W KaJbllUsl, AIOMUHHUS, >Kejie3a. OJEKTPOXUMHUYECKUU PAl  HANPSIKEHU
METaJJIOB
44 duU3NYECKNEe U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEAMHEHUI HEMETAJIOB: XJIOPOBOI0POA,
) CEPOBOJIOPOJIA, aMMHUAKA
45 dusnveckue M XUMUYECKHE CBOMCTBa okcuaoB HemeTawioB: cepwl (IV, VI), azorta(ll, IV, V),
dbochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenne okcu10B HEMETAJIOB
16 Xumudeckue  cBoictBa  okcuaoB:  MeTawioB IA-IIIA rpymm,  nwaka, wmemu(Il) wu
xenesa(ll, IT). [Tonydenne OKCUI0B METAIIIOB
47 XUMHYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX T'MAPOKCUAOB (Ha MpUMEpPe THIPOKCHUIIOB
’ TIOMHHMS, XKene3a, nuHka). [lomydyenne ocHoBaHuii n aMbOTEPHBIX THIPOKCUIOB
OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHON, CEPHHUCTOM,
4.8 CepHOH, a30THOH, QocdopHON, KpeMHHEBOH, yroibHOH. OcoOble XMMHUYECKHE CBOICTBa
KOHILIEHTPUPOBAHHOM CEpHOU 1 a30THOU KUCIOT. [loydyeHne Kuciaor
4.9 OO6mme XuMHYECKHe CBOMCTBA cpeTHuX coJiell. [lonydenue cosei
410 [Tonyuenue, cobupanue, pacno3HaBaHHE BOJOPOJA, KACIOPOIa, aMMHUAKa, YIIIEKUCIIOro ra3a B
J1abopaTopuu
411 [Tonyuenne ammmuaka, CEpHOW W a30THOM KHCIOT B MPOMBINUICHHOCTH. OOmue crmocoObl
MOJTYYEHHUs] METAJUIOB
4.12 | 'eneTnyeckas CBsI3b MEXK]y KJacCaMU HEOPraHUYECKUX COEIMHEHUM
5 XHUMHUYECKUE PEAKIUU
Knaccudukanuss XUMHUYECKUX peaKUUid MO pa3NUYHBIM MPH3HAKaM: MO YHCIYy U COCTaBy
5.1 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY J(PQeKTy, MO H3MEHEHUIO CTeneHei
OKHCIICHUS XUMUYECKUX 2JIEMEHTOB
59 TeroBoit 3ddekT XUMHUYECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUSA. OJK30- H
) SHIOTEpPMHUUECKHE peakinu. TepMOXUMUYEeCKre ypaBHEHUS
53 OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakiuu. Okucautenun U BoccraHoBUTenu. lIporecchb

OKHCJIICHHA W BOCCTAHOBJICHUS. 3J'ICI(TpOHHBII>i 0anaHC OKHMCIIMTEILHOBOCCTAHOBUTEIHHOM
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Kon
peakuuu
54 Teopuss  snexkTponutuyeckol  aucconurauuu. KaTuoHbl, aHMOHBL.  DJEKTPOJUTHl U
' HEIEKTPOJINThL. CUIIbHBIE U CJ1a0ble A1EKTPOJIUThl. CTENEHb AUCCOIMALIUN
55 Peakiun woHHOTO OOMEHa. YCJIOBHS NPOTEKAHUS pPEAKUUMH HOHHOTO OOMEHA, TOJHBIE U
' COKpAaIIEHHbIE HOHHBIE YPAaBHEHUS peaKuil
6 XUMUS U OKpYXarolias cpeaa
BemectBa um MmaTtepuansl B IMOBCEAHEBHOM >KM3HM 4eJOBeKa. be3omacHoe uCHOJb30BaHUE
6.1 BEILECTB U XMMHUUYECKUX peakuuil B JlabopaTopuu U ObITy. IlepBas moMoIpb npu XUMHUYECKUX
0KOTax M OTPaBJICHUSIX
XUMHYECKOE 3arpsi3HEHHE OKpYXKarollel cpelbl (KUCIOTHBIE M0XKIW, 3arpsi3HEHUE IOYBHI,
6.9 BO3JlyXa 1 BOJIOEMOB), CLIOCOOBI ero npeaoTBpaieHus [IpenenbHas nomyctumasi KOHIIEHTpAIUs
semectB (IIIK). Ponp xuMuu B penieHuH 3KOJOTHYECKUX MpoOsaeM. YCcuiieHUue NapHUKOBOTO
s dexTa, pazpyiieHrne 030HOBOTO CJIOS
[Ipumenenue cepsl, a3ota, pochopa, yriepoaa, KpeMHUS U UX COSUHEHUN B ObITY, MEIUIIMHE,
6.3 MIPOMBIIIIJIEHHOCTH U CEIbCKOM X03diicTBe. [IpMeHeHne MeTayuioB U CIIaBOB (CTajlb, YYTYH,
JIOPATIOMUHNM, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH WX coeauHeHui. [loHaTre o koppo3un
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojb, HMPHUPOJAHBIM ra3, He(Tb), MPOIYKTHI HX
nepepaboTku (OEH3UH), X POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUSX yriepoja (MeTaH,
6.5 9TaH, STWIEH, alleTWICH, A3TaHOJI, TJIMIEPHUH, YKCycHas Kkuciorta). [loHstne o Owosorndecku
Ba)XHBIX BEIIECTBAX: XKUpaX, OeJIkax, YriaeBoIaxX — M UX POJIU B KU3HH YEJIOBEKa
7 Pacuérsr:
7.1 1o GopMyJIaM XUMHYECKUX COSTMHEHUN
7.2 Macchl (MacCOBOM) JT0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI U151 YHEHUKA

» Xumusi: 8- kimacc: 6a30BbI ypOBEHB: YU€OHUK; S-¢ u3ganue, nepepadborannoe ['abpuensu O.C.,

OctpoymoB WU.I'., CnankoB C.A. AximonepHoe obiectBo «M3narensctBo «IIpocBemenue

» Xumust: 9-i1 knacc: 6a30BbIl ypOBEHB: YU€OHUK; S-¢ u3ganue, nepepadorannoe ['abpuensu O.C.,

OctpoymoB N.I"., CnankoB C.A. AkimonepHoe obuiectBo «M3narensctBo «IIpocsenieHne»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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