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IHHOACHUTEJIbHASA 3AIIMCKA

[IporpaMMa 10 XMMHHM HAa YPOBHE OCHOBHOTO o00IEero oOpa3oBaHuUs
COCTaBJI€Ha HAa OCHOBE TpeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON IPOTPAaMMBbl OCHOBHOI'O 0011IEr0 00pa3zoBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaabHON pabdoyeil Nporpammsl
BOCHMTAHUS U C YU4ETOM KOHLENIUH MTPENOIaBaHNs y4€OHOTO IIPEIMETa « XUMU SI»
B 00Opa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma 1o xXuMuU JaET MPENCTaBICHHUE O IEsAX, OOIIed cTpareruu
oOy4yeHMsl, BOCIHMTAaHUS W Pa3BUTHS OOYYAIOUIMXCSA CPEACTBAMH Y4E€OHOTO
peaMera, YCTAaHABIMBAET  00s3aTeIbHOE  MPEIMETHOE  COJEpIKaHUe,
IIPEAyCMaTpUBAaET PACIpPEAEICHUE €ro IO KiIaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM M TeMaM MpOrpaMMbl IO XHMHUH, ONPENENSET KOJIMYECTBEHHBIE H
Ka4€CTBEHHbIE XapaAKTEPUCTUKU COJIEpKaHUs, PEKOMEHY EMYIO
MOCJIEAOBATENIBHOCTh ~ M3YYEHUSI XHMHHM C Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM Y4e€OHOro Tpolecca, BO3PACTHBIX
ocoOeHHOCTeW OOydJarommxcsi, OMNpPEAeNsieT BO3MOXKHOCTU MpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHO i
porpaMMbl Ha YpOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a TaAKKe TPEOOBAHUM K
pe3yabTaraM 00y4YeHUsl XUMHUU Ha YPOBHE LeNel U3yUueHus IPEeAMETa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEIbLHON JEATENILHOCTA OOY4YarolIerocsi Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUsI.

3HaHWE XUMHUHU CIY>KUT OCHOBOM [Js1 (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocs, €ro MnpeicTaBiICHU O MaTepUAbHOM €IUHCTBE MHUpPA, BAKHYIO
poJib UrparoT GopMHUpPYEMbIe XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAILCHUIX
SHEPruu U 00 HBOJIIOIMM BEIIECTB B MPHUPOJE, O MyTAX PELICHUs TiI00aTbHBIX
po0JIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHYECKOM,
MUIIEBOM U 9KOJOTHUECKOI 0€3011acCHOCTH, TPOOJIEM 3paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEH JUIsi CaMOpa3BUTUSA U
dbopMHUpOBaHUS KYIbTYPHI IUMYHOCTH, €€ 001IeH 1 (PyHKIIMOHATILHOU TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUSI U TBOPYECKHUX CIOCOOHOCTEN
0oOydJaronmxcsi, HaBBIKOB WX CaMOCTOSTEIILHOM y4yeOHON JeSITeIbHOCTH,
OKCIIEPUMEHTAIIBHBIX M HCCJEIOBATENbCKUX YMEHHI, HEOOXOIMMBIX Kak B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCuoHATbLHOM 1S TENLHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJTOCTHOTO B3TJIA1a HA €AUHCTBO ITPUPOIBI U UENOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATarnoM B ((OPMUPOBAHUH €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00 y4arOIIUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILEHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K IPUPOJE, K UETTOBEKY, BHOCHT CBOU BKJIa/l B 3KOJIOTHUY ECKO €
oOpa3zoBaHue 00yJarOINXCS.

JlanHble HampaBjeHUs B OOYYEHMM XMMHUU OOECTIEYMBAIOTCS CHElU(PUKOi
cCoZiepKaHusl  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBJSIETCS  MeIarorMuecKu
alanTUPOBAaHHBIM OTPAXKEHUEM 0a30BOI HAYKH XMMUHU Ha OTpeeEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00LIEr0 00pa30BaHUs OpPUEHTUPOBAH Ha
OCBOEHHME OO0YYalOIIMMUCSA CUCTEMbl MEPBOHAYAIbHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYECKOW XUMUU U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHN
OPraHU4YECKON XUMHUH.

CtpykTypa coaepskaHusi IporpamMmbl 10 XUMHUK CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO MOAX0Ja K €€ n3ydeHuto. CoaepKaHue CKIIAIbIBAETCS U3 CUCTEMBI
MOHATHA O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI HOHATUNA O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHM30BAaHbl 110 IPUHLUILY
NOCJIEIOBATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MTPEACTABICHUI
Pa3HOTO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS

— Ilepunoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHA O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— TMPEACTaBICHUNA 00 DJIEKTPOJIMTUYECKOW [MCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopetnueckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKU
MOJIy4EHHBIX 1 OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHS K JAPYromy, BBINOJHAS (YHKIUM OOBACHEHHS W IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOYKHOCTEU ITPAKTUYECKOTO MPUMEHEHUS U IOJTyYEHHUS
WU3Yy4aeMBbIX BEILECTB.

OcBoeHHne TmporpaMmbpl IO XUMHUHU CHOCOOCTBYeT (DOPMHUPOBAHUIO
IIPEACTABIICHUS O XUMUUYECKOW COCTABJIAIOLIECH HAyYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOJABI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO M
METOJaM II03HaHUs B Hayke. M3ydeHue XuMHHM NPOUCXOAUT C IPHUBIICYEHUEM
3HAHUM M3 paHee HM3YYEHHbIX YUEOHbIX MNpeaMeToB: «OKpyKarolMil MHp»,
«buonorus. 5-7 knacce» u «Puznka. 7 Kiacey.

[Ipy wu3ydyeHMHM XUMUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUNA OCHOB
XMMHUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYPHI.
3amaya y4eOHOro MpeaMera COCTOUT B (OPMUPOBAHUM CHUCTEMBI XUMUYECKHX
3HAHUN — BaKHEUIHMX (DAaKTOB, MOHSITHI, 3AKOHOB U TCOPETUUECKUX MOJIOKECHUH,
JNOCTYNHBIX O0OOUIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HayKu, B



OpUOOIIEHNH K HAyYHbIM METOJaM TIO3HAHUA TPU H3YYEHUU BEIIECTB U
XHAMHYECKUX PEaKIyid, B GOPMUPOBAHUU W PA3BUTHH ITO3HABATEIILHBIX YMCHHUN 1
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIILHOW M Y4e€OHO-HCCIIEI0BATEIbCKOM
NEATSIIbHOCTH, OCBOCHWHU IPaBHJI 0€30TacHOTO OOpaIleHHsI C BEIISCCTBAMHU B
MMOBCEIHEBHOMN KU3HU.

[Ipn M3yyeHun XMMUM HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BAKHOE
3HaYCHHUE MTPUOOPEITH TAKKE TICITH, KaK:

— (GopMUPOBAaHUE HWHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHU,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYCHHS Ha CHCTEMaTHUecKoe IPHUOOIICHHE
0o0ydJaronmxcsi K CaMOCTOATEIbHOM MO3HABATENLHON JESTENLHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH,

— o0ecIeueHne yCIIOBHM, CIIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yJIAFOIIIAMHUC S
OTIbITa Pa3HOOOPA3HOU AESITETHLHOCTH, MO3HAHMS W CAaMOTIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHITNI), WMEIONMX YHHUBEPCAILHOE 3HAYCHHE JIJIS
Pa3IMYHBIX BUJIOB JIEATEIHHOCTH,

— ((dopmupoBanne oOMmEeH QGYHKIMOHATHPHONM ¥ E€CTECTBEHHO-HAYIHOU
TPAMOTHOCTH, B TOM YHCJE€ YMEHHH OOBSCHITH W OICHUBATh SIBJICHUS
OKPY>KaIOIIer0 MHpA, MCTOJIb3YsI 3HAHHS U OMBIT, TOJydYeHHBIC MPU U3YUCHHUH
XAUMHH, TPUMEHSATh WX TPU pEIIeHuH TpoOJieM B TMOBCEAHEBHON >KH3HU U
TPYAOBOU NEATENBHOCTH;

— (opmupoBaHne y 0OydJalOmMXCS TYMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMSI [EHHOCTH XHUMHYECKUX 3HAHUW [JIs1 BBIPAOOTKH JKOJOTHYECKU
1eNIeco00pa3HOro TOBENEeHUsT B OBITY W TPYJOBOM JEATEILHOCTH B LEISAX
COXpaHEHUS CBOETO 3/I0POBBS U OKPYKAOIIIEH TPUPOTHOM CPEIIbL;

— pa3BUTHE MOTUBALMU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAaHUI0O HAa OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIA U HANPABICHHOCTH JaIbHEHIIIETO
00yueHus.

OO6miee ywWciIO YacoB, OTBEAEHHBIX MJII HM3YYCHUS XUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OB YYEHUA

8 KUIACC

IlepBoHayajbHbIe XMMHYeCKHE TOHATHUS

[Ipeamer xumun. Posib XUMUM B J)KM3HU YENOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemectBa. dusnueckue CBOWCTBA BEIIECTB. ArpErarHoe COCTOSIHUE
BenlecTB. [loHsATHE O MeTOoAaX MO3HaHUS B XUMUU. YHCThIE BEUIECTBA U CMECH.
CnocoObl pa3ieneHusi CMECEeu.

ATOMBI ¥ MOJEKyIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
a5eMeHTOB. [IpoCThie U CI0KHBIE BELLIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumunueckas ¢Gopmyaa. BaleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkoH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs aroMHas Macca.
OTHOCUTENBbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosb. MonspHas macca. B3aumocBsi3b konnuecTBa,
Macchl M 4YHUCJAa CTPYKTYpHBIX €IMHHMIl BeuiectBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTMHEHUH.

du3nueckrue U XUMUYECKHUE SIBJIICHUS. XUMHUUYECKasl peaklus U e€ MpU3HaKu.
3aKoH COXpaHEHHs Macchl BellecTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peakluil (COeAMHEHNUs, Pa3JIOKEHUs, 3aMeIIeHuUs, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0M, MpaBuiaMu padOThl B Ja00paTOpuu u
npuéMamu oopaiieHus ¢ J1abopatopHbIM 000PYyI0BaHUEM, U3YUEHHUE U OTIUCAHUE
bu3nuecKkux CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIECTB, HaOJIOJCHHUE
buzndeckux (IUIaBJCHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIMsl BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMO,IEUCTBUE MEJIa C KUCJIOTOM) SIBJICHUH, HAOJII01EeHUE U
OTHCaHUE MPU3HAKOB MPOTEKAHUA XUMHUYECKHX peakuui (pa3jioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pa3yioskKeHHe TUAPOKCUIA
menu (IT) mpu HarpeBanuu, B3aMMOIeCTBHE kKele3a ¢ pacTBopoM cosumenu (11),
U3y4eHHe CTIOCOOO0B pa3JeNieHHs] CMECE: C MOMOIIbI0O MarHuTa, GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTHILISIIHS, XpoMaTorpadus, MpOBEICHUE OUYUCTKH MOBAP EHHO I
cond, HaAOMIOJEHWE W  ONHUCAHHWE PE3yJbTAaTOB  MPOBEIACHHUS  OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1ap OCTEPKHEBBIX).

Baxueime nmpeacTaBuTe M HEOPraHM4YeCcKUX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bo3nyxa. Kuciopoa — 3JIEMEHT U POCTOE
BemlecTBO. Haxoxaenue kuciopoaa B mpupoje, GU3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakimu ropenus). Oxcuabl. [Ipumenenme xucnopoma. CrocoOwI



MOJIy4CHUsI KHUCJIOpOJa B JabopaTopud W TPOMBINUIEHHOCTH. KpyroBopoT
KUCIIopo/aa B ipupojie. O30H — Ao TponHas MoAUGUKAIUS KUCTIOPO/Ia.

TenmoBolr >PQPEeKT XUMUYECKOU PEAKIUU, TEPMOXUMHUUYECKUE YpaBHEHUS,
9K30- U DHHAOTEPMHYECKUE pEaKUUU. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE
BO3/yXa, yCWJICHUE MApHUKOBOT0 3PQeKTa, pa3pyleHue 030HOBOTO CIOS.

Bopopon — snemenT m mpocrtoe BemecTBO. Haxoknenue Bomoponaa B
npupojse, (GU3NYECKHE W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
noxy4yeHusi. KuciaoTsl v COmu.

MousipHbIii 00bEM Ta30B. Pacd&rsl 10 XUMHUYECKAM YPaBHEHUSIM.

dusznyueckue CBOWCTBA BOJbl. Boma kak pacTBopurens. PacTBOphI.
HacelnieHHbIE M HEHACHILEHHBbIE PACTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10151 BEIIECTBA B paCTBOpE. XMMUUYECKHE CBOMCTBA BOIbI. OCHOBAHUS.
PoJib pacTBOpOB B MPUPOJIE U B )KU3HU YeTOBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa v 0YHUCTKA IPUPOIHBIX BOI.

Knaccudukamms Heoprannmdeckux coemnuHeHnid. Okcuanl. Kmaccubukanms
OKCHIOB: coJieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aMdoTepHbIE) U
HecosicoOpazyromme. Homenkmarypa okcumoB. Dusmdeckue W XUMHUYECKHC
CBOMCTBa OKCHI0B. [losrydyeHne okCuaoB.

OcnoBanms. Knaccudukamuss ocHoBaHUM: MMETOYM W HEPACTBOPHUMBIC
ocHoBanus. HomeHkiarypa ocHoBanui. Du3nyeckue M XMMHUYECKUE CBOWCTBA
ocHoBaHui. [losryaenne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @usudeckue u
XUMHAYECKHE CBOMCTBAa KUCHOT. Psam aktuBHocTM MetawioB H. H. bekerosa.
[lonydyeHue KUCIoT.

Comu. Homenknarypa coneil. @u3nyeckue 1 XUMUYECKHE CBOMCTBA COJIEH.
[lonydenue conen.

['eneTnueckas CBSI3b MEXKY KJIIACCAMH HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit IKcnepumenm:

KauE€CTBEHHOE OIPEICIICHNE COIEPKaHUsI KUCIIOPO/1a B BO3IyXE, MOJIYUECHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHHUE CBOWCTB KHCJOPOJa, HAOJIIOJCHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpameHuss ropenust (moxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHUIOB U
ONUCAaHUE WX CBOMCTB, MOJy4yE€HUE, COOUpaHUE, PACTO3HABAHUE U H3YUYCHUE
CBOICTB BOJIOpOJia (TOpeHUE), B3auMoJeiCcTBIE BOJOpoa ¢ okcuioMm menu (1)
(BO3MOXHO HCIIOJIb30BaHUE BUCOMATEPUAIOB), HAOMIOAEHUE 00pa31I0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIeIOBaHWE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C
pa3IMYHON PAcCTBOPUMOCTHIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPEICIEHHON
MAaCcCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA, B3aUMOAEHCTBUE BOJIbI C METAIIaMU
(HaTpueM W  KajblMeM) (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPHUATIOB),



UCCIIeIOBaHUE O0OpPa3lloB HEOPTaHMYECKUX BEIIECTB pPa3MYHBIX KIJIACCOB,
HaOJII0/IEHUE U3MEHEHHSI OKPACKU MHJIMKAaTOPOB B PACTBOPAX KUCJIOT U IEJI0YEH,
u3zydeHue B3ammojeicTBus okcuaa meau (II) ¢ pacTBopoM cepHO#l KHUCIIOTHI,
KHUCJIOT C METaUIaMM, PEaKLUH HEUTpaM3alrH, ITOJYyYEHHE HEPaCTBOPUMBIX
OCHOBaHMI, BBITECHEHUE OJHOTO METAUIA APYTHMM W3 PAacCTBOPA COJIM, PEUICHHE
AKCIEPUMEHTAILHBIX 33a4 1Mo Teme «BaxHeilnme Kiaacchl HEOPraHUYECKUX
COCJIMHEHUI .

Ilepuoanueckud 3axkoH U Ilepuoamuyeckasi cucreMa XUMHYECKHX
yiemMeHTOB JI. . MenneneeBa. CTpoeHue aToMoB. XHMHYECKasi CBSI3b.
OxucauTeTIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMU

[lepBbie MOMBITKM KiIacCUPUKAIIMM XUMUYECKUX dyeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMENbHbIE METAILIbI,
TaJIOTeHbI, UHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aM(POTEPHBIE OKC U TBI
Y TUJIPOKCUJIBI.

ITepnoanueckuii 3akoH. [leppoanueckas cucTeMa XMuMUYE€CKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepmomHas W JUIMHHONEPHOAHAS  (OPMBI
ITeproanueckor cuctembl xumudeckux 3yeMeHToB JI. M. MennaeneeBa. [lepuoib
u rpynmbl. OU3MYECKUil CMBICI MOPSJKOBOTO HOMEpA, HOMEpPOB MNEpUuoia U
TPYIIIBI DJIEMEHTA.

Ctpoenne atromoB. CocTaB aToMHBbIX sijiep. U3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[lepnonnueckon cucremsl J[. M. MengeneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
AJIEMEHTA M0 ero nojoxeHuto B [lepuonnueckon cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMsI PaJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIAM U IIEPUOJAaM.

3Hauenue [lepuoanyeckoro 3akoHa u lleproanaeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB U1 pa3BUTUS Hayku W npaktuku. [[. 1. MenneneeB — yd€HbI U
TpaXXJJaHHH.

Xumnueckass cBsi3b. KoBajieHTHast (MOJIsipHAsE Y HEMOJISIpPHAsi) CBSI3b.
DIIEKTPOOTPULIATENBHOCTD XMMUYECKHUX AIEMEHTOB. lOHHas CBS3b.

Crenenp  okucieHHs.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKUCIEHUS M BOCCTAHOBJIEHUA. OKUCIIUTEN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IIMHKA C PacTBOPAMM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCJIMTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIAN
(ropeHue, peakuu pa3aoKeHUs, COSTUHEHUS ).

Mesicnpeomemnuie céa3u



Peamuzanusi MeXNpenMETHBIX CBSI3€M MpHU M3YYEHUM XMMHH B 8 Kiacce
OCVIIIECTBIIIETCS 4Yepe3 MCIIOJh30BaHUE KakK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHATHUH, SIBJISIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TIOHSATHSA: HaydYHBIH (hakT, THIOTE3a, TEOPHUS,
3aKOH, aHaliM3, CHHTE3, KIACCHU(PHUKAIMI, TEPHOIUYHOCTb, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MO/IETTh, IBJICHUE.

dusuka: marepusi, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHUI,
M30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKUI 3aps, BEWIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PU3NUECKUE BEJIMUUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, nprxanue, 6uochepa.

['eorpadms: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIC IOPOIHI,
MOJIE3HBIE NCKOTIAEMBIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YeCKas peaKkuus

ITepnoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMUYE€CKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MNEPUOJOB, KU, KaIbUUA WU UX
COCIMHEHUM B COOTBETCTBHU C TOJIOKEHUEM dJIEMEHTOB B llepnomnueckon
CHCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHJIbI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKH U
BHa XUMHYECKOM CBSI3H.

Knaccudukaruss 1 HOMEHKIaTypa HEOPTAHUYECKHUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJjlaccaM HEOPraHUYECKHUX
COCIMHEHUH, TEHETUYECKAs CBA3b HEOPTaHWYECKHUX BEILIECTB.

Krnaccudukaruss XaMA9ecKuX peakiui o pa3InIHbIM MPHU3HAKaM (IT0 YHUCTY
W COCTaBY y4YaCTBYIOUMX B pEaKIUW BEMIECTB, MO TeIioBoMy 3(ddekrty, mo
W3MCHECHHUIO CTETECHEH OKHUCIICHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, TI0
Y4acTHUIO KaTaiuzaTopa). DK30- U SHJOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[lonstne o ckopoctu xumuyecko peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX U IeTepPOTEHHBIX
peakuusx. Ilonsatue o karamuse. [loraTre 0 xumuueckoM paBHOBecHH. DakTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TOJOXKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENTLHO-BOCCTAHOBUTENILHBIC — PEAKIMU,  JJIEKTPOHHBIA  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHON  PEAKIUHU. CocraBieHue  ypaBHEHUU



OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI €  HUCIOJb30BAaHHEM METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust PIEKTPOIUTUUECKON JUCCOLMAIIMN. DICKTPOIUTHI U HEIJIEKTPOJIUTHI.
KartnoHnsl, aHnoHbl. MexaHu3M JHUCCOIMAIMK BELIECTB C Pa3JIMUHBIMU BHUIaMU
xuMudeckoi cBsi3u. Crernenpb auccormaiui. CHIbHBIC U C1a0bIe SJICKTPOJIUTHI.

Peakruu nonHoT0 0OMeHa. Y CI0BuS MPOTEKAHUS PEaKIMii MO HHOTO 0OMEeHa,
MOJIHBIE M COKpAIIIEHHBbIE HWOHHBIC YypaBHEHUs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBaHMM ¥ COJIei B CBETE€ TMPEACTABICHUM 00 DJICKTPOJIUTHYCCKOMN
nucconnanuu. KauecTBeHHbIE peakiiuy Ha MOHBIL. [IoHSITHE O THIPOIM3E COJICH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAUIOB M HEMETAIOB (rpaduTa U anMasa), CIOKHBIX BEIICCTB
(xyopuaa HaTpHs), UCCIIECNOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIIH
OT BO3JCUCTBHUS pPa3IUYHBIX (HAaKTOPOB, HCCICAOBAHUE DIIECKTPOMPOBOIHOCTH
pacTBOPOB BEIECTB, MPOIECCA JMCCOLMAIMM KHUCIOT, WIEJIOYe U CcoJeu
(BO3MOXHO  HCHOJIb30BAaHUE BHJIEO MATEpHAIOB), TMPOBEJCHUE OMbBITOB,
WUTIOCTPUPYIOIMUX ~ MPU3HAKK TPOTEKaHWS  PEakiii HMOHHOTO  oOMeHa
(oOpa3oBaHmMe oOcaaka, BBIJCICHHE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIIMA
(ropeHue, peakiuu pa3yIoKEHUs, COCUHEHU ), PACIIO3HABAHNE HEOPTAHUYECKUX
BEIIECTB C TIOMOIWIBK0 KAYECTBEHHBIX pPEAaKUWM HA HOHBI, PEIICHHE
AKCHIEPUMEHTAIILHBIX 3a/1a4.

HeMeTanibl 1 MX CoeIMHEHUSsI

OO6mras xapakTepucTHKa TajgoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHu okuciieHus. CTpoeHne u (pu3ndeckne CBONCTBA MPOCTHIX
BEIIECTB — TaloreHoB. XHWMHMYECKHE CBOWCTBA Ha IPUMEpPE  XJOpa
(B3aMOJCICTBHE C METAUIaMH, HEMETAJUIaMH, IIeJIoYaMu). XJIOPOBOJOPOI.
ConstHass KUCJIOTa, XUMHYECKUE CBOWMCTBA, MOJIy4€HUE, NTpUMEHEHUE. JlerncTBue
XJIOpa ¥ XJOPOBOJOPOJAa HA OPTraHU3M YeEJIOBEKa. BaxkHehme XJIOpuAbl U UX
HAax0KJIEHUE B IIPUPO/IE.

OO6uras xapakrepuctuka 371eMeHTOB VIA-rpymnmbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (pu3nyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPO/Ia U CEPhI. AJUIOTPOIIHbIE MOAU(DUKAIIMKI KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPO, CTpOEHUE, (HU3NUECKUE U
XUMHAYECKHE CBOMCTBA. OKCHUIBI CEPbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuclioTa, (QU3MYECKHUE U XUMHUYECKHE CBOWcTBa (00nME Kak
MpEeACTaBUTENIS KJlacca KHUCIOT W crnenuduueckue). XUMHUECKUE PEaKIuu,
JISKAlMe B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOJMYyYEHUS CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KUCAOThI. COJIM CEPHOU KUCIOTHI, KAUECTBEHHASI PEAKIIAS HA



cynbdar-uoH. HaxoxneHne cepbl B €€ COCAMHEHHN B MPHUPOAC. XUMHUECKOE
3arpsi3HEHUE OKPYIXKAIOIIEH Cpeiabl COCNUHEHHSIMH Cephbl (KHCIOTHBIE OXKIIH,
3arpsi3HEHUE BO31yXa M BOJOEMOB), CIIOCOOBI €0 TIPEA0TBPAIICHHS.

OO6mras xapaktepucThka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHUSA. A30T, paCpOCTPaHEHUE B MPUPOJIE,
busnueckue u XuMuIeckre cBoicTBa. KpyrosoporazoraB npupoje. AMMHAK, €ro
du3nyecKkre u XUMHYECKHUE CBOMCTBA, TTOJTydeHHe i npuMeHenue. Com aMMOHUS,
ux (puzndeckue u XMMU4YECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJydyeHue, (PU3ndeckue U XUMUYECKHUE
CBOMCTBa (00IME Kak TMPEACTaBUTEII Kiacca KHUCJIOT M CHCHH(PUICCKHE).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHS B KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. XUMHUYIECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEeabl COSTUHEHUSIMH a30Ta
(KUCIOTHBIE TOXAH, 3arpsi3HEHHE BO3Ayxa, MOYBBI W BOM0EMOB). Docdop,
autoTponHbie Moaupukanuu (ocdopa, pu3nUecKue U XMMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas KucioTa, GU3NIecKrue 1 XUMUIECKUE CBONCTRA,
nonydenue. Mcnonp3oBanne pocdaToB B Ka4eCTBE MUHEPATBHBIX YA0OPEHUH.

OO6mras xapakrtepuctuka 37MeMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapakTepHbIE CTEMEHH  OKHCJICHUS.  YTJepoJ,  aUIOTPOIHbBIC
MoAu(UKAIIMK, PAcTIPOCTpPaHEHHWE B TpUPOJAE, (PHU3UYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yraeposa B npupoje. OKkcuasl yriiepoaa, ux
busznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE Ha JKHUBBIE OPTaHU3MBI,
NOJIydeHHE M MPUMEHEHHUE. DKOJOTMUECKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHIIOM
yraeponga (IV), rumoreza rinoOambHOTO TOTEIICHUS KIMMara, MMapHUKOBBIN
a¢dexT. YronbHas KHCIOTa U €€ COMM, X QU3NUECKUE U XUMUYIECKHE CBOMCTBA,
noyyueHne W mnpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CETLCKOM
XO3SMCTBE.

[lepBoHauaIbHBIC MOHITHS 00 OPraHWIECKHUX BEIIECTBAX KaK O COSTMHEHUS X
yraepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, dTaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[lpupoHbIE WCTOYHHWKH YIJIEBOJOPOJOB (Yyrojb, MPUPOIHBIN Ta3, HEPTH),
OPOAYKTbI UX MepepadoTku (O€H3MH), UX POJib B OBITY M NPOMBIILIIEHHOCTH.
[ToHsiTHE O OMOJOTHUYECKH BaKHBIX BEIIECTBAX: KHUpax, OeNKax, yriieBoJax — U uX
poMM B OKM3HU deNoBeKka. MarepuaibHOE €IMHCTBO OPTaHUYECKUX W
HEOPTaHUYECKUX COCTUHEHUI.

Kpemnuii, ero ¢usnueckue M XHMHUYECKHE CBOWMCTBA, MOJYyYEHUE H
npumenenrne. CoenuHeHus KpeMmHHUsi B mpupone. OOmme mpencTtaBieHus 00
okcuzae kpemuus (IV) u kpemuuneBoii kuciote. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHelme cTpoUTeIbHbIE MaTepUaibl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobiaemMpr 6€30TacCHOTO MCITOIb30BaAHUS
CTPOUTEIILHBIX MATEPUATIOB B TTIOBCETHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

H3y4deHHe 00pa3IoB HEOPTAaHUYECKUX BEILECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHUE Ka4eCTBEHHBIX PEAKINI Ha XJIOPHUI-UOHBI U HAOIIOEHUE IPU3HAKOB
UX TPOTEKAHWs, OMBITHI, OTpaxaronme (PU3NYECKHe U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COEIUWHEHHM (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB),
O3HAaKOMJICHHE C oOOpa3liaMu XJIOpHAOB (TAIOTEHUIOB), O3HAKOMIJICHHE C
oOpazulaMmu  ceppl W €€ COEAMHEHUAMH (BO3MOXXHO  HCIIOJIb30BaHUE
BUJI€OMAaTEpUAIOB), HAOIIOEHUE TIpollecca OOYTIMBaHUS caxapa IMoJ AeHCTBUEM
KOHLCHTPUPOBAHHOW CEPHOM KHCJIOTHI, HW3YYEHHE XUMHYECKHX CBOWCTB
pa30aBICHHOM CEPHOM KUCIOTHI, TPOBEICHNE KAaUECTBEHHOU PEaKIInK Ha CYyIbdarT-
WOH W Ha0JIOJCHWE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHWE C (U3UUECKUMU
cBoMcTBaMH a30Ta, ¢ocdopa W WX coenMHEHUH (BO3MOIKHO HCTIOJIHE30 BaHUE
BHJICOMATEepHAIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yI0OpECHHM, TTOTyICHHUE,
coOupaHue, pacro3HaBaHWE U U3Y4YEHHE CBOWCTB aMMHaKa, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIMii HA MOH aMMOHUS U PocdaT-uOoH U U3yUYCHHUE MPU3HAKOB
MX MPOTEKAHUS, B3aUMOCUCTBUE KOHIIEHTPUPOBAHHO M Q30 THOM KUCJIOTHI C MEJIBIO
(BO3BMOXHO  HCTOJIb30BAaHUE  BHUJACOMATEPUATIOB),  HM3Y4YEHUE  MOJeIel
KPUCTAUTMYECKUX PEImIETOK anMasa, Tpadura, ymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM aJACOPOIMU PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydeHHEe, COOMpaHue, paclio3HABaHUE U U3y4dEHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJACHNE KaueCTBECHHBIX PEaKIMidi Ha KapOoHAT U
CUJIMKAT-UOHbl U HU3YyYEHHE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHE C
MPOJAYKIMEH CWIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe « BaxxkHelime HeMeTaJIbl U UX COCAUHEHUS.

MeTasibl 1 MX COeIMHEHUS

OO611as XxapakTepUCTHKA XUMHUIECKUX DJIEMEHTOB — METAIOB HA OCHOBAHUH
ux nojoxeHus B Ilepmonnueckon cuctemMe XuMHUuYecKux dnemeHTtoB [[. .
MenneneeBa u cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtajuinueckasi CBsi3b U
METAUIMYECKAs  KPUCTAUIMYECKAs  PEIIETKA.  DJICKTPOXUMHUYECKUU  Psif
HanpsHKeHU MeTauioB. OU3nUecKrue U XUMUYECKHE CBOMCTBA MeTaiuioB. O0mme
CrocoObl ToydeHus: MeTauioB. [loHSATHE O KOppO3MM METalIOB, OCHOBHBIE
CIOCOOBI 3anMThl WX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, TIOPATFOMUHUM,
OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[Ilenouneie MeTawibl: ONOXKeEHUE B [leproindyeckoi cucTeMe XUMUYECKUX
anementoB . M. MenzaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXKJACHUE B MPUPOJIE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaimst). OKCUIbI U



TUJAPOKCUABI HaTpusg W Kanus. [IpuMeHeHue IIEeJOYHBIX METAUIOB M HUX
COCJIMHEHUH.

[IlenoyHO3€MeENbHBIE METAUIBI MarHuii W KaJdbLMW: IIOJIO)KEHHE B
ITepnognueckor cucreme xumudeckux 3meMeHToB 1. M. MenaeneeBa, ctpoeHnne
HX aTOMOB, HaXOJICHUE B pupoie. Duznyeckue 1 XuMHUECKUE CBOMCTBA MarHUs
U Kamblusa. BakHelmme coeauHeHUS KanbIusd (OKCHA, THAPOKCHI, COJIH).
JKEcTrOoCTh BOIBI M CIOCOOKI €€ YCTpaHEHUS.

AmoMuHui: noJsioxkeHue B [leproanueckoit cucteMe XuMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpO€HUE aTtoMa, HAXOXJeHUE B Ipupoae. Puzndeckue u
XUMUYECKUE CBONCTBA alFOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA M THAPOKCH A
AITIOMUHUS.

Kenezo: nonoxenue B [leproanyeckon cucTeMe XMuMHUYECKUAX 3JIEMEHTOB /.
N. MennaeneeBa, CTpOCHME aroMa, HaxOXKJAEHHWE B Tpupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA kKene3a. OKCUbl, TuIpokcuabl U conu xkene3a (II) u xxenesa
(IIT), ux cocTta, CBOMCTBA U MOJIy4YCHHE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJICHHE C oOOpaslaMud METaUIOB M CIUIAaBOB, HMX (PU3UUICCKHUMHU
CBOMCTBAMHM, H3Y4YEHHE PE3YJbTaTOB KOPPO3MHM METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJIbIIUS M HaTpus C BOJON (BO3MOXKHO MCIIOJIb30BAaHHWE BHJICOMATEPHAIOB),
HCCJICIOBAHUE CBOMCTB XKECTKOW BOJIBI, MPOIIECCA TOPEHUA JKEJI€3a B KUCIOPOIE
(BOBMOXXHO  HMCHOJIb30BaHUE  BHUJICOMATEPHUATIOB), MPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX PEAKIMi HA WMOHBI: MarHus, KaJlblUs, aJIOMUHUS, LIUHKA, JKele3a
(IT) u xxene3a (III), meau (II), HaOmomeHNE U OMIMCAHKE MTPOLIECCOB OKPAIIMBAHUS
IUITAMEHH HWOHAaMM HATpUs, Kauus U Kaiblusl (BO3MOXHO MCIIOJb30BAHUE
BUJICOMAaTEpUAIIOB), UCCIIEAOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHUS
Y TUJIPOKCHUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe « BaxHenmue
METaJUIbl X KX COCAUHCHUS .

XuMHS M OKpYyKaIIas cpeaa

BemectBa 1 marepuansl B MOBCEIHEBHOM KU3HU 4elloBeKa. bezomacHoe
UCIIO0JIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momoiip mpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarole cpenbl (mpeaeiibHas JA0ImycTUMas
KOHIIEHTpalus BemecTs, naiee — [1JIK). Poas Xxumuu B pereHnn 3K0J10ruYeCKuxX
npooJiem.

Xumuueckuii IKcnepumenm:

H3y4eHHue 00pasIloB MaTepHaIOB (CTEKJIO, CIUIABhI METALIOB, MOJIMMEPHBIC
MaTepuasbl).

Mestcnpeomemnole céasu



Peamzanusi MeXnpeaMeTHBIX CBsI3€H MpU WM3YYEeHUH XUMUU B 9 Kiacce
OCYIIECTBISIETCST 4Yepe3 MCIOJB30BaHUE KaK OOIMMX eCTECTBEHHO-HAYyYHBIX
MOHATHUH, TaK U IMOHATHHN, SIBJISIOMMXCS CUCTEMHBIMH JUIT OTACIbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO ITHKJIA.

OO6ume ecTecTBEHHO-HAYYHbIE MOHSTHS: HAYYHBIM (PaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KiaccuUKalusi, TMEePUOJAUIHOCTh, HAOIIOICHHUE,
OKCIIEPUMEHT, MOJCIMPOBAaHUE, H3MEPCHHE, MOJICb, SBJICHUC, ITapHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MaTepHAIIbI.

dusuka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH]I,
U30TOIbI, PAJAUOAKTUBHOCTh, MOJIEKYJa, DJEKTPUUECKUN 3apsij, MPOBOJTHHKH,
MOJIYyIIPOBOHHUKH, JUAJIEKTPUKUA, (POTOSIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEILIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTATUTNIEC Kast
pemmérka, CruiaBbl, (PU3UYECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHYECKOEe
POCTPAHCTBO, TTaHETHI, 3BE31b1, COTHIIE.

buonorus: dborocuaTe3, apixanme, 6mocdepa, 3KOCHCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIIbHBIE BEIIECCTBA.

['ecorpadms: armocdepa, rtuapocdepa, MHHEpATbI, TOPHBIC ITOPOJIHI,
M0JIE3HBIE HCKOTIAeMbI€, TOTUTUBO, BOJTHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI MPOTPaAMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4YEHHMs] XMMUU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM IESITENbHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MNPUHATHIMHU B
oOllleCTBE MpaBWJIAMU W HOPMamMu MOBEAEHHS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00y arOIIXCS.

JIuuHOCTHBIE  PE3y/IbTaThl  OTPAKAOT  TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJCTBOBAaTbCS CUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMU W
pacllMpEeHure OMbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTH4€eCKOro BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUIECKOM Y
M HAy4YHOMY HACJEIWI0, MOHUMAHUS 3HAUYEHUSI XUMHUUYECKOW HAyKUM B KU3HU
COBPEMEHHOTO OO0IIeCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHON MH(POpMaluen o
MEPEOBBIX JOCTIKCHUSIX U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHWMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOLIECTBA;

2)rpaskIaHCKOro BOCIIMTAHMS:

MPEJCTABICHUSI O COIMAIbHBIX HOPMAax W TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHU! B KOJIJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTHU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIEAOBAaTEIbCKON, TBOPUECKOM W APYrux  BUAAX
NESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOM AESTETbHOCTH MpHU
BBITIOJTHEHUM Y4YEOHBIX, IIO3HABATEIIbHBIX 3aJ1a4d, BBIMOJHEHUN XUMHUYECKHUX
HKCTIEPUMEHTOB, CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOTMIOHUMAHU IO
¥ B3aUMOIIOMOINM B TMpollecce ATOM Y4eOHOM AesATeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMOBEACHUE W TMOCTYNKA CBOUX TOBAPHUIUEH C NO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCJICACTBUM MOCTYIKOB;

3)leHHOCTH HAYYHOI 0 O3HAHNS:

MHPOBO33PEHUYECKHE NPEACTABIEHUSI O BEUIECTBE U XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIOIIME
OCHOBY JIJI1 IOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHUpPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHUS TMPHUPOJbI, B3aUMOCBS3SX YEJOBEKA C
MIPUPOTHOM CPENOH, O POJIA XMMHUU B TIO3HAHWUU 3TUX 3AKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE 11 OOBSCHEHHS HAOJFOMAaeMBIX MPOIECCOB U SBIICHUH,
MO3HABATEIbHOM, WHOOPMAIIMOHHON M YHTATeIhCKOW KYJIbTYpHI, B TOM YHCJIC
HAaBBIKOB CaMOCTOATEIbHOM paboThl C Y4YeOHBIMH TEKCTaMU, CIPABOYHOU



JUTEPATypOil, JOCTYNHBIMH TEXHHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHUIO U TO3HAHWIO, JIIOO03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CamM000pa3oBaHHIO, TMPOEKTHOW U  HCCIEI0BATEIHLCKOMN
JEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00y4YEHUS B
JaJIbHEHIIIEM

4)(popMHpPOBAHUA KYJIbTYPbI 310POBbA:

OCO3HAaHWE LEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY
3JI0pPOBBIO, YCTAHOBKU Ha 3J0POBBI 00pa3 KU3HU, OCO3HAHHE MOCJIEACTBUN U
HEMPUSITHE BPEAHBIX MTPUBBIYEK (YIOTPEOICHHUS AIKOT0JIs, HAPKOTUKOB, KypeHH ),
HEOOXOJMMOCTH COOJIIOJICHUST TIpaBW O€30MAacHOCTH TpPH  OOpaIieHUH C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

S)TpyaoBOro BOCIUTAHMS:

MHTEPEC K NMPAKTUUECKOMY U3yUYEHHIO Tpodeccuii v Tpyaa pa3anyHoro poja,
YBOKEHUE K TPYLy U pe3yibTaraM TPYAOBOW AEATENbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUK [0 XWMHH, OCO3HAHHBIM BHIOOD
WHANBUIYaTbHOUN TPASKTOPHH TIPOIOJDKEHHS 00pa30BaHUS C YIETOM JIUTHOC THHIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCTEHO M MP0o(eCCHOHATBHOM IeATeTbHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb 3/IalITUPOBATHCS B IPOPECCUOHATBHOM CpEIE;

6)3K0,10rM1YeCKOro BOCIIUTAHUSA:

HKOJIOTMYECKH 1IEeIeCO00pa3HOEe OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3/I0POBOTO U
0e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3ryeckoMy M TMCUXHYECKOMY 3I0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOJCHHUS
npaBuil 0€30MaCHOTO MOBEIECHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUIX,
YTPOKAOIIUX 310POBBIO U AKU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYEHUH XUMUH, IS
pELIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOTHOU CPEAOU, JJIsl TOBBILIEH U
YPOBHSL  3KOJIOTMUECKOW KYyJbTYpPbl, OCO3HaHUS IJIOOAIBHOTO Xapakrepa
HKOJIOTMYECKUX MPOOJIEM M MyTeW MX PEIICHUS NOCPEACTBOM METOJOB XHMMUH,
HKOJIOTMYECKOT0 MBIIUIEHHSI, YMEHUSI PYKOBOACTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOU U COLIMAIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX pE3yJbTAaTOB BBIAEISAIOT 3HAYUMBIC MJIA
GbopMUpOBaHUS MHUPOBO33pPEHHUSI OOIICHAYyYHbIE TMOHATUA (3aKOH, TEOpHs,
NPUHIMI, TUIOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U IMO3BOJSIIOT Ha
OCHOBE 3HaHWM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEICTABICHUE O LIETOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCaAbHbIE YueOHbIC AeHCTBUS (IT03HABATENbHbIE,
KOMMYHUKATHUBHBIC, PEryJIATUBHBIE), KOTOpbIe oOecrneduBaroT (PopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NESTEIbHOCTH.

Ilo3HaBaTe /ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBbleiornyeckue 1eic TBUA:

YMEHHUSI HUCIIOJIb30BaTh MPHEMBI JIOTUYECKOTO MBINUICHUS TIPU OCBOCHUU
3HAHWUN: PACKPBIBaTh CMBICT XMMHUYECKUX MOHSATUHN (BBIACIATh MX XapaKTEepHbBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMU MOHSITUSMH), UCTIOJIb30BaTh
MOHATHUS 11 00BSICHEHUS OTACNBHBIX (DAKTOB U SIBJICHU, BRIOUPATh OCHOBAHUS U
KpUTEpHUH I KIacCU(UKAIMKA XUMHUYECKAX BEIIECTB U XUMUYECKHUX PEaKIIUH,
YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIC CBA3U MEXAY OOBEKTAMH H3y4YEHHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIYKTUBHbBIC, JE€AYKTUBHBIE, IO AaHAJIIOTUN),
JIeNaTh BBIBOIbI M 3aKIIFOUCHHS;

YMEHUE NPUMEHATh B TMPOILECCE IMO3HAHUS TMOHATUS (IIPEAMETHBIE U
MeTaIpeIMETHBIEC), CUMBOJINY€CKHE (3HAKOBBIE) MOAEIH, UCIIOJIb3YEMbIEC B XUMUH,
npeoOpa3oBBIBATh MUPOKO MPUMEHIEMBIC B XUMUN MO/ICIbHbBIC IPEICTABICHUS —
XAMHYECKUN 3HaK (CMMBOJI D3JIEMEHTAa), XMMHUYecKas ¢Gopmyia W ypaBHEHHE
XUMUYECKOUN peakInK — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIbHBIX MPEACTABICHUN BBIABISITh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKHUX PEAKIIHH,
BBISIBISITh  OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIE CBS3U W
MPOTUBOPEUHUS B U3YUAEMBIX IPOLECCAX U ABJICHUSIX.

ba3oBble ucciienoBare/ibCKue 1eCTBUS:

YMEHHUE HCIIOJIb30BATh MOCTABJIEHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE B KAueCTBE OCHOBBI i1 (DOPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIbHOCTHU BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHNe OmbITa MO IUIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHHUIO
YUCHUYECKHX OSKCIIEPUMEHTOB, yMEHHE HaOM0gaTh 3a XOJ0M IIpoIlecca,
CaMOCTOSTENbHO MPOTHO3UPOBATH €T0 PE3YIIbTaT, (GOPMYIUPOBATh 0000 MECHUS U
BBIBO/JIbI 10 PE3yJIbTaTaM MPOBEIEHHOTO OTbITA, UCCIIETOBAHUS, COCTABIIATh OTUY ET
O MpOJEJIaHHOM padoTe.

Pabora c unpopmanuen:

yMEHUE BbIOWpATh, AHATU3UPOBATH W HWHTEPIPETUPOBATH HH(POpMAIHUIO
pPa3JIMYHBIX BUAOB U (DOPM MpEICTABICHHUS, TOTYyYAEMYIO U3 pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTeparypa XUMHUYECKOTO COJEpKaHusi, CIPaBOYHbIC
nocobusi, pecypchl NHTepHETa), KPUTUYECKH OIICHUBATh MPOTHUBOPEUUBYIO U
HE0CTOBEPHYIO HUH(POpMAITHIO;



YMEHHE TPUMEHSITh Pa3IMYHbIE METOJIBI U 3alpOChl IPU MOUCKE U OTOOpE
UHPOPMAITUM W COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX JUIS BBHITIOJHCHUS
y4eOHBIX U TI03HABATENILHBIX 33124 OTIPEISIIEHHOTO TUTIA, TPHUOOPETEHUE OTIBITA B
o0JlacTl WCIMOJB30BaHUST HMH(DOPMAIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTHBHOT'O HCTIOJIh30BAHMUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BEIOMPATh ONTUMANTBHYIO (opMY MpeIcTaBIeHNUS HHQOpM Ay 1
WIDTIOCTPUPOBATh pPEIIaeMbIe 3a/laqll HECJIOXXHBIMH CXEMaMH, JuarpamMmMaMH,
IpyruMu hopMaMu TpapuKy U UX KOMOWHAIASIMU;

YMEHHE MHCTOJIb30BaTh M AaHAIM3UPOBaTh B TMpollecce Y4YeOHOW U
UCCIIEIOBATENbCKOM ESITEIbHOCTH MHPOPMALIUIO O BIUSHUMA TTPOMBIIIICHHOCTH,
CEJIbCKOT0 XO3SMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOLICW MPUPOIHOU
CpEepbl.

KoMMyHnKaTHUBHBbIE YyHMBepCaJIbHbIE YdeOHbIe eliCTBHS:

YMEHHUSl 3aJaBaTh BOMNPOCHI (B XoJe auayiora W (WiIM) TUCKYCCHM) MO
CyIIECTBY OOCyXmaeMod Tembl, (OopMymMpoBaTh CBOW  MPEIAJIOKEHHS
OTHOCHTEJIHHO BBITIOJIHEHHUS P €/IJI0’KEHHO M 337124,

YMEHHUS  TPEJCTaBISATH  TOJyYCHHBIE  PE3YJIbTaThl  IO3HABATEIHHOM
NESTEIbHOCTY B YCTHBIX M THCHBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAINIO
pE3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO dKCIEepUMeHTa (JJabopaTOpHOTO OMbITA,
Ja00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBONCTB BEIIIECTB, Y4€OHOTO IPOEKTA);

YMEHUSI y4eOHOro COTpPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEeJIbHOW W  HCCIIEAOBATEILCKOM  JEATENbHOCTH MNpPH  PEIIeHUU
BO3ZHMKAIOIIMX TPOoOJIeM Ha OCHOBE yu€ra OOLMX WMHTEPECOB U COTJIACOBAHUS
no3uuuii (o0cyxneHusi, 0OMeH MHEHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPAUHALIUS
COBMECTHBIX JCUCTBUW, OMpEACICHUE KPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHO U paOOTHI U IPYTHE).

PeryasiruBHble yHHBepcaJbHbIE yueOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITETIbHO OMpPENENsaTh LEMU ACSITeIbHOCTH, IUIAHHPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNbHOCTh, BEIOUpATh Hanbosee 3PPeKTUBHbBIE CTIOCOOHI PEIIeHUs] YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOATEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEAJIOKEHHBI AITOPUTM JIEUCTBUM TNPH BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIy4eHHs] HOBBIX 3HAHMI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMAX,
OIICHUBaTh COOTBETCTBUE IMOJYYCHHOTO pe3yJibTaTra 3asBJICHHOU IIeNH, YMEHHE
UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/IJIaraéMble B YCIIOBUY 3aJaHUH.

INNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yAbTATOB IO OCBOCHHUIO O00S3aTEIHHOTO
COJEp>KaHUs, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHON paboueld mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONMMHUCS HAy4YHbIC 3HAHUS, YMEHHS U CTIOCOOBI



JIeUCTBUH, crHermuuIecKue s TpeaAMETHOM o0mactu  «XuMHS», BHIBI
NESTEIbHOCTU MO  TMOJYyYEHUI0 HOBOTO 3HAHWS, €ro HWHTEpIpeTalluy,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYAIHSIX.

K koHity oOyuenusi B 8 kj1acce npeiMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkarb CPOPMHUPOBAHHOCTD Y 00YUaIOIIMXCS YMEHHIA:

e PACKPBIBATH CMBICI OCHOBHBIX XHUMHUYECKHUX MOHSATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(oHOpOAHAS ¥ HEOJHOPO/IHAS ), BAIGHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10JIs1 XUMHUECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KMCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIILHOCTh, CTENEHb
OKHUCJICHHSI, XMUMHUYECKasi peakius, KiacCUu(pUKaims peakiui: peakiuu
COEIMHEHHUS, PEaKIHUH pa3yoKEHUs, PEAKIHH 3aMEIIEHUS, PEaKIHNH
oOMeHa, 3K30- U IHIOTEPMHUIECKUE PEAKITNH, TeTIIOBOM 3(PQeKT peakiumu,
SAPO aToma, DJICKTPOHHBIN CJIOM aTroMma, aToMHas OpOWTalb, paguyc
aroMa, XUMHYECKas CBA3b, MOJSIPHAS W HEMOJSIPHAST KOBAJICHTHAS CBS3b,
MOHHAsl CBSI3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBasi J0JIs BEIIECTBA
(mpolieHTHAasE KOHIIEHTpAaIlKsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX IOHATHI H
NPUMEHSTH 3T MOHATHS IPU ONMCAHUU BEIIECTB U UX NIPEBPAILLECHUI;

e HCIOJIb30BaThb XHMHUYECKYI0 CHMBOJIMKY JJIi COCTaBleHUs (opmyd
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

e OIPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHMSIX,
CTETIEHb  OKHCIICHMS  DJIEMEHTOB B  OMHAPHBIX  COCIUHEHHMSAX,
NPUHAJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KJIACCy COEAUHEHMH I10
dopmynam, BUA XUMHUECKOM CBsA3M (KOBAJEHTHass M HOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBate cmbica [lepuonmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE IMEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX NoJIokeHHs B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHHs MaccChl BELIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yYEHUS, 3aK0OHa ABOTaJIpo;

e OIIMCHIBATh M XapakTepu3oBaTh TaOiMuHyro ¢opmy Illepuoanyeckoit
CUCTEMbl XMMHMUYECKUX DJEMEHTOB: pa3Myarb MOHATUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «nobdounas noarpynmna (b-rpynna)», Mansie u
OOJIbIIME MEPUOJbl, COOTHOCUTH OOO3HAUYEHUs, KOTOpPHIE HMMEIOTCS B
tabmmue «llepuoamueckas cuctema xumuueckux saemeHtoB JI. WM.
MeHeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsif siapa, 00IIee YUCIIO JIEKTPOHOB
U pacupeieNieHHe X 10 AIEKTPOHHBIM CJIOSM);

e KIaccU(PUIMPOBATH XUMHUYECKHUE SJIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YHMCIy M COCTaBy YYacTBYIOIIMX B pEaKlUU
BEIIIECTB, M0 TEIIOBOMY 3 (DeKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEP K 1as1 OMMCAHKE TPUMEPAMU MOJIEKYJISIP HBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMAYECKUX PEAKIINM;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHWSI XUMHUYECKHX TMPEBpPALICHUNA B
Pa3IMYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAaCCHI
BEIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »dJeMeHTa 1o ¢opmyne
COEIMHEHHSI, MACCOBYIO JI0JIFO BELLIECTBA B PACTBOPE, POBOIUTH PacyEThI
110 YPABHEHUIO XUMUYIECKOU PEaKITIH;

e TPUMEHSITH OCHOBHBIE OTEPAIH MBICIUTEIHHOM ASSITEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHCHHE, 00O0OIICHNE, CHCTEMATH3aINIo, KacCH(PHUKAIHIO,
BBISIBIICHUE TIPUYUHHO-CIICACTBEHHBIX CBSI3€H — ST M3YYCHHUSI CBOWCTB
BEUIECTB M XHMHMUYECKUX PEAKIHM, €CTECTBEHHO-HAYYHBIE METObI
NO3HaHUsI — HAOII0/IeHUE, U3MEpPEHHEe, MOJECIMPOBAHUE, SKCIIEPUMEHT
(peanbHbIN U MBICTICHHBIN);

e CIIEOBATh TMpaBWIaM  TMOJb30BAaHUSA  XUMHUYECKOW  mMOCyloll U
Ta0opaTopHBIM O00OpYIOBAaHMEM, a TaKXKe IMpaBUIaM OOpalleHus C
BEUIECTBAMM B COOTBETCTBUM C HWHCTPYKIMSIMHU IO BBIIIOJHEHUIO
JTa00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOJYYEHUIO M COOMpPaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJIa M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAacCTBOPOB C OMPENEIEHHON MACCOBOU JOJIEH paCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh U TPOBOJUTH  XMUMHUYECKHE  JIKCHEPUMEHTHI IO
pacro3HaBaHUIO paCTBOPOB LIETOUEH U KUCIIOT C IOMOIIBIO HHIUKAaTOPOB
(makmyc, dheHondTanent, METUWIOPAHXK U APYTHUE).

K koHiy oOyuenus B 9 kj1acce npeiMETHbIE pe3yJIbTaTbl HA 0a30BOM yPOBHE

JOJKHBI OTpaxarb CQOPMHUPOBAHHOCTD Y 00yUaIOIIXCS YMEHUI:

e PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX TOHATUA: XUMUYECKUUN
AIIEMEHT, aTOM, MOJIEKYyJa, MOH, KAaTUOH, aHUOH, MPOCTOE BEILECTBO,
CJIO’)KHOE€ BEUIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUILATEIILHOCTb, CTEIEHb
OKHUCJICHHSI, XUMUUECKasl PEaKLIMsl, XUMUUECKasi CBsI3b, TEIIOBOU 3 ekt
peakuuu, MOJb, MOJSIPHBIH  00BEM, pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJMTHYECKAsT AUCCOLMALUS, PEAKIUU HOHHOTO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMmble U



HEOOpaTUMBbIC PEaKIUHA, OKHUCJIHUTEIhHO-BOCCTAHOBHUTEILHBIC PEAKITUH,
OKHCJIHUTCIIb, BOCCTAaHOBHUTEIb, OKHCJICHHEC H  BOCCTAaHOBJICHUE,
aoTponusi, aMm(pOTEePHOCThb, XUMHUYECKas CBs3b (KOBAJCHTHAS, HOHHAs,
METAUIMYECKasA), KpPUCTAUIMUECKas pemeérka, KOppo3HWs METAIOB,
CIJIaBbl, CKOPOCTh XHMHYECKOW pEaKIMH, TMPeaeabHO JOITyCTUMAs
koHueHtpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHITHH U
MIPUMEHSITh 3TU OHATUS IIPY OTTMCAHUH BEIIECTB U UX MPEBPAICHUIA;
WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIA COCTaBIICHUS (hopMyl
BEIIECTB ¥ YPABHCHUN XUMHYECKUX PEAKIIUM;

OTIPEETSATh BAJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX DJIEMEHTOB B
COCIMHEHUSX PAa3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTIPEACIIEHHOMY KJIacCy COEAUWHEHUH 1Mo ¢dopMyliaM, BUJ XHMHYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, MeETAUIMUecKas) B HEOPraHU4YeCKHUX
COCIMHEHUAX, 3apsJl MOHA IT0 XUMHIECKOU (hopmyrie, XapaKkTep Cpeabl B
BOJTHBIX PAaCTBOpaX HEOPraHWYE€CKUX COCTMHEHUIN, TUIT KPUCTALIUY €CKO U
PELIETKA KOHKPETHOTO BEIIIECTRA,;

packpeiBath cMbIch Ilepmognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHUE: OIMUCHIBATh W XapaKTepHU30BaTh
Tabmuunyto dopmy lleprogudeckold CUCTEMBI XUMHUYECKUX AJIEMEHTOB:
paznuyarh TOHATHS «TrJaBHas moArpymmna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», mameie W OoJibIIE TEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOpPbIE UMEIOTCS B MEPUOJMYECKOM TaldIuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOEHUS aTOMOB  XHMHUYECKHUX
DJIEMEHTOB (COCTaB MW 3apsj sapa, oOImee YHCIO JJIEKTPOHOB U
pacrpeneneHie WX TI0 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB UM MX COCIMHEHHUU B
npezaenax MajblX NePHOIOB U IJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHUS UX
aTOMOB;

KJIAaCCU(PUIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPTAaHUUYECKHUE BEIIECCTBA,
XUMHUYECKHE PEaAKIMHU (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEAKIIMU
BEIIECTB, MO TEIIOBOMY 3(PdEeKTy, M0 U3MEHEHHUIO CTEIEHENW OKUCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKkTepu3oBarTh (OMUCHIBATH) OOIIME U CHenuPUUEcCKUe XUMUYECKUE
CBOICTBA MPOCTBIX U CJOXKHBIX BEHIECTB, IMOJATBEPXKAasi OMUCAHUE
npUMepaMU MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKITHI;

COCTaBJIATH yPABHEHUS AJICKTPOJUTHUYECKOM JUCCOIMAIMU KHUCJIOT,
IIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHbBIC YPABHEHUS PEaKIIUii HOHHOT O



oOMeHa, YpaBHEGHHUS pEaKIMil, TOJATBEPIKIAIOIMNX CYIIECTBOBAHUE
I'CHETUICCKOM CBSI3M MEXK/TY BEIIECTBAMH Pa3JIMIHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX —PEaKIIiA
MIOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOTO OajlaHCca dTHUX PEaKITHii;
IIPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCUMOCTH OT HMX CTPOCHHS,
BO3MOJKHOCTH TIPOTCKAHUS XUMHUYECKUX MPEBpPAIICHUN B Pa3IMIHBIX
YCIIOBHSX;

BBIUHUCIIATh OTHOCHUTEIBHYIO MOJICKYSIDHYIO W MOJIIPHYIO MacChl
BEIIICCTB, MACCOBYIO JOJIO XHUMHYECKOTO JJIeMeHTa I10 Qopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOoaTh  TpaBWa  TOJIB30BAaHUS  XMMHUYECKOM  TIOCYIONM W
7a0opaTopHBIM 00OpPYyIOBaHMEM, a TakkKe TMpaBWia oOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMHU TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB II0 TOJYYCHHUIO W COOHMpPaAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHaKa U yIICKUCIIOTO ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKTAOINIME KAYCCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMHI-,
noaua-, kapOonar-, ¢ocdar-, cwimkar-, cynbdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS M MOHBI W3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOPAX HEOPTaHWIECKUX BEIIIECTB;

MIPHUMEHSTh OCHOBHBIC OTIEPAIli MBICIUTEILHON AEITEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CUCTEMATU3AINI0, BBISBICHHUE
NPUYIUHHO-CIICICTBEHHBIX CBS3€H — JJI1 M3Y4YCHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEaKIMi, eCTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOJII0/IeHNe, W3MEpPEHUE, MOJICTMPOBAHKE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
N KoumnuecTrBovacos DJIeKTPOHHBbIE
[1]
" | HaummeHOBaHWepa31eJioB U (mud poBbie)
n/ Bceer | Konrpoashsbiepabor | Ilpakrudeckuepador
TeMIPOrpaMMblI o0pa3oBaTeJibHbIEpeCYp
I 0 bI bl ChI
Pa3zne 1.1lepBoHava/ibHbIe XMMHY € CKHETIOHSITHSI
Xumus — BaxkHast 00J1acThb Bt OK
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 htlfsz;I//IrﬁTeili?)gr W/Tf41837c
JESITEIIbHOCTH YeI0OBEKA ' '
buo OK
1.2 BelecTBa 1 XUMHUECKHEPEAKIIUT 15 1 htI;Isz;I//IrETeediig ru/7f41837¢
Uroronopazneny 20
Paznen 2.BaxxHelinme npeacTaBUTe 1M HEOPraHuye CKUX BelleCcTB
2.1 Boznyx. Kucnopon. [lonsrue 06 okcumax 6 Eggﬁ?ﬂ??ﬁigﬁi 41837
2.2 Bonopon. Tlonsitue o kucmorax M coysix 8 1 ngjﬁgiﬁi?ﬁ/ﬁ 41837¢
2.3 Bopna. PactBopsl. [lonsitue 06 ocHOBaHMSIX 5 1 1 iﬁiﬁﬁiﬁgﬁ 41837¢
r4 OCHOBHBIEKIIACCHIHEOPTAHMYECKIXCOCTUHE 1 1 | bubnuoreka LIOK
’ HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paznen 3.1lepuoauyecknii 3axoH u [lepnoanveckas cucrema xumudeckux 3jeMeHToB /. U. MenneseeBa. CTpoeHHeaTOMOB.

XuMHu4YeCcKasiCBs3b. OKI/IC.J'II/ITe.]IBHO-BOCCTaHOBI/ITeJ'II)HLIepe AKIUH

3.1

Ilepuonnueckuii 3akoH u llepuoanyeckas

7

bubmuoreka [IIOK




CHCTEMA XUMHUYECKHX 3JieMeHTOB /1. M.
MenneneeBa. CtpoeHuearoma

https://m.edsoo.ru/7f41837¢

39 Xumudeckas cBs3b. OKUCIUTEIBHO- 3 bu6nmmoreka [JOK
BOCCTaHOBUTEJIBHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
Hroronopaseiy 15 Et?fsj?n?liliigr%im%k
PesepBHOEBpEMS 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME




9 KJIACC

N KoanuecrBouacos JJIeKTPOHHBIE
- HanMeHoBaHue pa3ieJioB U (uud poBbIe)
n/ Bcer | KonrpoabHbiepato IIpakTH4eckuepado
TeMIIPOrpaMMbI o0pa3oBaTeIbHBIEPECYP
lI 0 ThI ThI
ChI
Paznen 1.BemiecTBO 1 XUMHYECKHE PeaKIIUA
11 [loBTOpEHUe u yriryoneHne 3HaHUH 5 1 bu6moTtexa LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXMMUYECKUXPEA 4 bubnmnoreka [IOK
' KLU https//m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] AUCCOLIUALIMSL. g | | bubnmnoreka [IOK
' XUMHYECKHE PEaKI[Mu B PaCTBOPax https//m.edsoo.ru/7f41a636
Uroronopazneny 17
Paznen 2.HeMeTa/sILI H UX coeIUHE HUS
OOmas xapakTepucTHKa XHMHYECKUX bubnunoreka [IOK
2.1 4 1
snemeHToB VIIA-rpynnel. ['amorensr https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCcTHKa XMMHUYECKUX
2.2 3neI;ZHT01I: VIAp nel. Cepan 6 bubmmorexa [IOK
' ; TPYIIEL ~€P https:/m.edsoo.ru/741a636
e€coeMHEHUS
OO0mas XapakTepuCTHKa XUMHUYIECKAX
2.3 1 I;aﬂT 113)VA : nbl. A30T, dochop U uxX 7 1 bubmmorera LIOK
' DJIEMEHTO TPYIIBL. ASOT, GOCROP https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO0mmas xapakTepuCcTHKa XUMHUYECKUX
2.4 emae pIVAp Ve 8 1 2 Bubauorexa LIOK
' PJICMEHTOB TV A-TPYIHBL. FTICPO H https//m.edsoo.ru/7f41a636
KPEeMHHH ¥ UX COCAMHEHUS
Hroronopazneny 25




Pa3nen 3.MeTajliibl H HX cOeTHHE HUS

. bubmoreka [IOK
3.1 O0mpecBOlCTBAMETAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxsneiinme MeTalIbl U KX COCAUHECHUS 16 https//m.edsoo.ru/7f41a636
Hroronopazneny 20
Paznen 4. Xumus u okpy:kamomas cpeaa
41 B 3 Bu6nuoreka [JOK
. EIICCTBAa M MaTepUaJIbl B )KU3HU YETIOBEKa hitps//m.edsoo.ru/7f41a636
Hroronopazneny 3
P 3 bu6nmoreka [JOK
C3CPBHOCBPCMA https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB T1IO 68

[NIPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Ne KosanuecrBouacos
araus DyieKTpPOoHHBIe U} POBBLIE0OPA30B
n | Temaypoka Be KoHTpobHbI IIpakTnyeckn 2 Y P bp P
ye HUsI aTeJIbHbIE PeCcypchl
/ ero | epadoTsbl epadoThl
n
| [Ipenmer xumuu. Posb xumuu B ! bu6aunoreka [IOK
JKU3HU UeloBeKa. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
) [TousTHEe 0 METOIAX MO3HAHHMS B | bu6mmoreka [IOK
XUMUH https//m.edsoo.ru/ff0d227e
[Tpakrraeckas padorta Ne 1
3 «[IpaBuna paboTHI B 1abopaTopuu u 1 10.09 bubnuoreka [IOK
pUEMBI OOpAIICHHSI C ' https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYAOBAHUEM
4 YucTele BelecTBa U CMECH. 1 bubmmoreka [IOK
CniocoOsI pa3aeneHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipakrrueckas padora Ne 2
5 «Ifa3 eJIcHue cnﬁeceﬁ (na mpumepe 1 17.09 butanorexa LIOK
a ' (Ha TpUMEp ' hitps:/m.edsoo.ru/ff0d28c8
OYUCTKH TTOBAPEHHOM COJIH )»
bubmmoteka [IIOK
6 A 1
TOMBL I MOTCIOIIH https://m.edsoo.ru/ff0d2ate
7 XUMHUYECKHE JIEMEHTHI. 3HAKH | bu6moTtexka [IOK
(CHMBOJIBI) XUAMUYECKUX IIIEMEHTOB https//m.edsoo.ru/ff0d2be8
3 n 1 bu6mmoreka [IOK
POCTBIC H CIIOKHBICBCILCCTRA https//m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOCYUEHU € 1 bubnmnorexa [IOK




https//m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa
BeIeCcTB. XuUMHYecKast popmyIa.

bubmmoteka [IOK

10
BajieHTHOCTBAaTOMOBXUMHYECKUXJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocHuTeNbHAs aTOMHAas Macca.
1 0 bubnuoreka [IOK
THOCHTEIRHAA MOJCKYIpHAL https://m.edsoo.ru/ff0d323c
Macca
2 MaccoBast A0JIsI XMMHYECKOTO bubmuoreka [IOK
3JIEMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. MoJib. bubmuoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 dOuznyecKkre U XAMAYECKUE SIBJICHUS. bubnuorexa [IOK
XUMUUECKasi peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIIOBUS POTEKAHUS bubnuoreka LIOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUSI MacChl BEILIECTB. bu6muoreka [IOK
XUMUUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncrienust KoauuecTBa, MacChl
17 bu6mmoteka [IIOK
BEIIECTBA TIO YPABHCHIAM https//m.edsoo.ru/ff0d5708
XUMHYECKUX PEAKITUi
Knaccuduramus XuMuaeckux
18 eaKuui (CoeIMHEHUs, Pa3I0KEH U bubmmorexa TIOK
peardt A Pl ’ https//m.edsoo.ru/ff0d3f34
3aMeIleHHMs, 0OMEeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 sHIuKIoneaucT. O0o0IIEeHNE 1 bubmaorexa HOK
' . https//m.edsoo.ru/ff0d40c4
CHUCTeMaTU3allUsI3HaAHU
20 KoutponbsHas padora Nel mo teme 17.11 bu6mmoreka [IOK




«BelecTBa M XMMHYECKHE peakuum»

https//m.edsoo.ru/ff0d4290

Bozayx — cmech razoB. Cocras

bu6mmoteka [IOK

21| Bosmyxa. Kucnopox — snement u https //m.edsoo.ru/ff0d448e
npocroe BeecTtBo. O30H
DU3NYECKHE U XUMUYECKIE

2 CBOMCTBA KUCIIOpOJa (peaKkiuu bubnuoreka [IOK
OKHCJIEHUS, TOPEHUE). https+//m.edsoo.ru/ff0d4614
[TorsTHEO00KCH TaX
CrocoObl moTy4eHu st KUCIOpoa B

23 J1a00paTOPUH U MIPOMBIIITICHHOCTH bubmmorexa [IOK

patop P ' https//m.edsoo.ru/ff0d497a
[Ipumenenunexucaopona
TermoBo# >pekT XuMHUUECKOI

24 peaKkiuu, MOHSATHE O bubnuorexa [IOK
TEPMOXUMHUYIECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHUYECKUX PEaAKITHIX
TonnuBo (HEdTH, yroib U METaH).

25 3a ;I3HeH(He(1:o3 yra crocoObI zro bubmmorexa TIOK

P Ay, https#/m.edsoo.rw/ff0ddcda
MPEIOTBPAICHHS
[Tpakrnaeckas padorta Ne 3 o Teme

26 <§ P 6 05.12 bub6mmoreka [IOK
«[loyaenue u coonpanue ) : https//m.edsoo.ru/ff0d4ae?2
KUCJIOPOJIa, U3y4EHUE €ro CBONUCTB»

7 Bonopon — aneMeHT U IpocToe bubmuotexa LIOK
BelecTBo. Haxoxxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
Du3NYECKrEe U XUMHUICCKHE

28 CBOMCTBa BOAOPO/Ja bubmnorexa TIOK

ACPOAR. https://m.edsoo.ru/ff0d4ddo
[TpumenenuneBopopoaa
29 IloHsiTHE O KUCIIOTaX U COJSAX bubmorexa [OK

https://m.edsoo.ru/ff0d50d2




Crioco0bl MosTy4eHus BOAOPOia B

bu6aunoreka [JOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrrueckas padota Ne 4 o Teme

31 I 6 7812 bub6auoreka [IOK
«loyderue 1 COUHpaHHe BoAOpoaa, ' https://m.edsoo.ru/ff0d4f42
M3y4E€HHUE €r0 CBOMCTBY»

1 MonsipHblii 00bEM ra3oB. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢e
Brrancienust 00béMa, KOIMYECTBA

33 BEIIIECTBA ra3a Mo ero U3BECTHOM brbmorexa OK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEITECTBA MJIH 00BEMY
Boruncnenus 00EMOB ra3oB 1Mo

34 aBHECHHUIO pea a OCHOBE bubmorexa [OK
YPABHCHHUIO PEAKIl Ha OCHOB https//m. edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra3oB

35 dOuznyecKkrue U XAMAYECKIE bubnuoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [loasTie 06 bubnuoreka [IOK
WHOUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTtBOpuUTENb.

37 HacebimieHHbIe 1 HEHACBIIICHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https//m.edsoo.ru/ff0d5b40
B pacTBoOpe
[Tpakrrdeckas padorta Ne 5 o Teme
«[IpuroroByieHrE pacTBOPOB C bubnuoreka [IOK

38 . . . 28.01
OIIPEAEIIEHHON MaCCOBOHU JI0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEINECTBAY

39 KonTponbHas padota Ne2 o teme 30. 01 bubmuotexa LIOK
«Kucmopoa. Bomopoa. Boxa» ' https//m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, Kiaccupukarms, bu6aunoreka [IOK




HOMCHKIIAaTypa

https://m.edsoo.ru/ff0d664e

[Tonydyenue u XMMHYECKHE CBOWCTBA

bu6mmoteka [IOK

41| KHCHOTHEIX, OCHOBHEIX 1 https//m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIOB

4 OcHOBaHHUS: COCTaB, bubmuorexa [IOK
KIaccu(uKaIysi, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XMMHUYECKHE CBOMCTBA bubnuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuuramus, bu6mmoTteka [IOK
HOMEHK/IATypa https://m.edsoo.ru/ff0dfee2

45 IlonydyeHne u XUuMHUUYECKHE CBOMCTBA bubmmnorexa [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee?2
Conu (cpenHue): HOMEHKIATYpa,

46 ép JUHIe) P bubmmoteka [IIOK
CTTOCOOBT TOMTYHCHHA, XIMITACCKHC https//m.eds0o.ru/00ad9474
CBOWCTBA
[Ipakruueckas padota Ne 6.

47 Pemenne sxcriepuMeHTaIBHBIX 33124 24.02 bubnuoreka LIOK
1o TeMe «OCHOBHBIC KJIaCChI ’ https://m.edsoo.ru/00ad9b7c
HEOPTaHNYECKUX COCTUHEHUN»

I'eneTnueckas CBSI3b MEX,

48 Y bubmmoteka [IIOK
foaccami HfopraHquCKHX https://m.edsoo.ru/00ad9a50
COCTMHEHU M

49 O06o6meHne u bubmuoreka [IOK
cHCcTeMaTH3aIusI3HaHu | https://m.edsoo.ru/00ad9cb2
KonTponwsHas padota Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX 6.03 bubmmorera TOK

o P ' https://m.edsoo.ru/00ad9e 1a
COCMHECHU M
51 [lepBble MONBITKY KITaCCH(UKAITTT bubmmnorexa [IOK




XUMHUYECKHUX 21eMeHTOB. [IoHATHE O
rpynmnax CXOoJHbIX 3JICMCHTOB

https//m.edsoo.ru/00ad9ffa

[lepuoauueckuii 3aK0H 1
[lepnonnueckas cucrema

bubmmoteka [IOK

52
XUMHUYECKUX A1eMeHToB /1. 1. https://m.edsoo.ru/00ada52¢c
MeneneeBa
53 Ileproasl IIBI, IO bl Bubmiorexa HOK
P » TPYHIIBL, Py https//m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubmuoreka [IOK
sep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI04EK
55 aToMOB 3JIeMeHTOB [ leproamyeckoit bubmaorexa IOK
p https://m.edsoo.ru/00adabbc
cucteMsl /1. 1. Menaeneera
XapakTepucTrka XuMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJ0XEHUIO B bub6moreka [IOK
[Tepuonnueckoii cucreme /1. . https://m.edsoo.ru/00ada824
Meneneera
3nauenue [leppuoanyeckoro 3akoHa
57 JUISl pa3BUTHUsI HAYKM U IIPAKTUKH. [1. bubnuoreka LIOK
N. MenaeneeB — yd€Hblil, IeAaror u https://m.edsoo.ru/00ada96e
TpaXXTaHUH
PesepBHbIii ypok. O0600IIECHNE
53 cite I:, N 3:p - IUH/ bu6moTtexka [IOK
aeTeM TIE 1A SHARIH https://m.edsoo.ru/00adb33c
Bceepoccuiickas mpoBepounas padbota
KonTponwsHas padota Ne4 o teme
59 «Ctpoenue aroma. XuMUUecKas 705 bubnuoreka [IOK

cBs3b» / Beepoccuiickas
MpoBepoYHasi paboTa

https://m.edsoo.ru/00adb486




60 DJIEKTPOOTPULIATENTbH OCTHATOMOBXHI 1 bubnmnorexa [IOK
MHUYECKHUXIJIEMEHTOB https//m.edsoo.ru/00adaab8
bu6mmoreka [IOK
1 nu 1
6 ONHAIXIMITACCRAACEAD https//m.edsoo.ru/00adac34
& KoBaneHTHasmomsspHasxuMHu4ecKasc | bubmuoreka [IOK
BS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHasiHEOMApHASIXMMHUYECKA | bubnuorexa [IOK
SICBA3b https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
4 1
6 Crenenpokuciens https://m.edsoo.ru/00adae28
65 OKuCIUTENbHO- | bu6mmoreka [IOK
BOCCTaHOBUTEIBHBICPEAKIITNA https//m.edsoo.ru/00adb076
66 0 | bu6moreka [IOK
KUCITUTEIN U BOCCTAHOBUTEIHU https 7/m.edsoo.rw/00adb076
PesepBHbIii ypok. O600IIECHNE U
67 CUCTEMATH3alUs 3HAHUU 10 TEME : bubmuotexa LIOK
«CTtpoeHnue aroma. https://m.edsoo.ru/00ad9cb2
XUMHUYECKAACBA3bY
68 PesepBubIit ypok. O600IIEHNE ! bubnmnorexa [IOK
cucTeMaTu3alusg 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68
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9 KJIACC

Ne KosimnuecTrBovacos
Be Jarauzy | OjaekTpoHHbIenud poBbIE0OPa30
n | Temaypoka Kontpoabhubl | IlpakTnueck
er YeHUs BaTeJIbHbIEPeCypChl
/ o epaboThbI 1epadoTh
n
[Tepuonuueckuii 3akoH. [lepuoanueckas
cucTemMa XuMH4eckux 3yemeHToB 1. 1 1 bubmorexa IOK
o https://m.edsoo.ru/00adb59%
MenieneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa TIOK
p P https://m.edsoo.ru/00adb6bo
MepUOJ0B
Knaccudukanus 1 HoMeHKIaTypa i bubmumotexa LIOK
HEOPraHUYEeCKUX BELLIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMnueckou CBS3HU M THUIIHI 1 bu6nuoreka [JOK
KPHUCTAIUTMYECKAX PEIIETOK https//m.edsoo.ru/00adbac6
KonTpoarsHas padota Nel mo teme
«[loBTOpEeHue u yriydneHue 3HaHUN 1 1 18.09
OCHOBHBIX pa3/IesioB Kypca 8§ Kiaccay
Knaccudukanust XWMAYECKAX peaKuid 1 bubnnotexa IIOK
10 pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTU XMUMUYECKOU
€aKI U HOHSII?FI/IG 0 TOMOTE€HHBIX U 1 bubmmorera LIOK
PCAKIIHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKLIUAX
[loHsiITHE O XUMUYECKOM PaBHOBECHM.
@akTopsbl, BIUSIIOIIME HaIZKO OCTb 1 bromorexa [IOK
PEL, N e P https://m.edsoo.ru/00adc28c
XAUMHYECKON PEaKIIUU U MOJIOKEHUE




XUMHUUYCCKOTO paBHOBECHUSA

XUMHYCCKHUEC CBOﬁCTBa, IMOJIY4YCHHEC,

9 OKUCIUTEIBHO- Bu6nuorexa [JOK
BOCCTaHOBUTENIBHBIEPEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHIECKOM

10 nuccornnanuu. CUIBLHBIE U Cl1a0bIe BEnbmorexa HOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
1 u . bu6mmoreka [IOK
OHHBICYPABHEHIAPCAKIIIH https/m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

12 . 06 bubnmmoreka [IOK
OCHOBaHUI1 B CBCTCVHpeI[CTaBJ'IeHI/II/I 0 https 7/m.cdsoo.rw/00addsds
AJICKTPOTMTHYECKON TUCCOLHAIIAH
XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 5 06 . Bu6nuoreka [JOK
MPEJCTABICHUMN 00 IJIEKTPOTUTHUECKOM https//m.edsoo.rw/00add8b2
IACCOLMAIIT

14 IousTre o Tmaponn3ecoeit bubmorexa [IOK

P https#//m.edsoo.ru/00add9d4
. bubmuoreka IIOK

15 O060011IeHHE ¥ CUCTEMATH3ALMI3HAHU I https//m.edsoo.rw/00addd12

16 [Tpakrraeckas padora Ne 1. «PemeHue 73.10 bubnunoreka [IOK
SKCIIEPUMEHTAIIBHBIX 33/1a9» ' https://m.edsoo.ru/00addbfa
Kontponbaast padora Ne2 1o Teme

17 O II;F p 06.11 bubmuoreka IIOK

JICKTPOTIMTHHACCKAZ MCCOTHAIHA. ' https://m.edsoo.ru/00addecO
XUMHUYECKHEPEAKIIUU B PaCTBOPAX»
OO0m@as XxapakTeprUCTHKa TaJOTE€HOB.
18 XHHIa P P . bu6nmoreka [JOK
MHUYECKHE CBOMCTBA HAa IPUMEPE https://m.edsoo.ru/00addfe2
xjopa
19 Xnopoogopoa. ComnsiHas KUCIO0Ta, bu6nuoreka [JOK

https://m.edsoo.ru/00ade 104




MNPpUMCHCHUC

IIpakruueckas pabota Ne 2 o reme

bu6mmoreka [IOK

20 «[loyueHue COJITHOM KUCIOThI 18.11
ya N . ’ https://m.edsoo.ru/00ade348
W3ydeHHE €€ CBOMCTBY»
Beruncnenus no ypaBHeHUSM
21 XUMHYECKUX PEaKIUU, €CIIM OUH U3 Bubmuorexa IOK
p ’ https//m.edsoo.ru/00ade488
pearcHTOB J1aH B U30BITKE
2 OO0mast xapaKTeprCTHKa JIEMEHTOB bubmmoreka [IOK
VIA-rpymnmnsl https://m.edsoo.ru/00ade64a
ANOTpOINHbIE MOJIU(PUKALUY CEPBHI.
23 Haxox(p E€HHE Cepbl I/I(I)eé coe I/IHGII)-II/Iﬁ B Bubmmorexa TIOK
a p uﬂ https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKHECBOMCTBACEPHI
24 CepoBoniopoa, cTpoeHue, pusndeckue u bubnunoreka LIOK
XAMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KHCIIOTA,
25 | ¢usnueckue M XMMHUYECKHE CBOWCTBA bubmorera [OK
’ https//m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHWYECKHE PEaKLUH, JIEKALME B
OCHOBE MMPOMBIIITICHHOTO CII0c00a
26 | mOJydeHUS CEPHOM KHCIIOTHI bubmorexa TIOK
¥ p ) . https://m.edsoo.ru/00adec8a
XHUMHUUECKOE3arpsi3HEHUEOKPYKAIOIIEH C
peabICOEIMHEHU MU CEPhI
7 Brruncrnienne MmaccoBoi 1014 BBIXO/1a bubmuoreka IIOK
IIPOAYKTa pEaKIUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTHKa 3JeMeHTOB VA-
5g | TPYIIBL A30T, pacnpocTpaHEHHE B but6muotexa LIOK

npupoje, Pu3nvecKue U XHMHICCKUE
CBOMCTBa

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




AMMI/IaK, €ro (bHSHqCCKHe 1 XUMHWYCCKUC

bu6nuoreka [IOK

2
? CBOICTBA, MOJYYEHHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004
[Ipakrnueckas padota Ne 3 mo Teme
30 <<1?IO eHue aMpMI/IaKa M3Y4EHHE €TO 23.12 bubmorera LIOK
e > H3YH ' https://m.edsoo.ru/00adf 180
CBOMCTBY
31 A30THas KUCIOTa, €€ PU3NUECKHE U bubnmoreka [IOK
XAMUYECKUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBanue HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MHHEPATbHBIX
3 - bubmmoreka [IOK
YHODPCHHIH. ) https//m.edsoo.ru/00adf518
XUMHUYECKOEe3arps3HEHU COKPYKAOIICHC
peablCoeMHEHUIMUA30Ta
®docdop. Oxcun dochopa u
33 (bocgi)o pHaH Kch((I)):a(b(;imSQ:KHe u bubmorexa TIOK
p o https//m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYUYEHUE
Hcnonb3oBanue GochaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHUH. bubnunoreka LIOK
3arpsi3HeHuenpupoHorcpeasigocdaTam https://m.edsoo.ru/00adfc20
u
35 VYraepon, pacnpocTpaHeHHE B IPUPOJIE, bubnmoreka [IOK
du3nYecKkue U XMMHYECKHEe CBOMCTBA https+//m.edsoo.ru/00adfd9c
Oxcupl yriaepona, ux Gu3ndeckue u
XUMHUYECKUE CBOMCTBA. DKOJOTUUECKHUE bubmuoreka IIOK
36
MpoOJIEMBI, CBS3aHHBIE C OKCHJIOM https//m.edsoo.ru/00adfebe
yriepona (IV)
37 VYroapHas KACIOTA U €€ COu bubmoreia HOK
https://m.edsoo.ru/00ae006¢c
38 | Ilpakruueckas pabota Ne 4 mo Teme 23.01 bubnmnoreka [IOK




'"Tlomydenne yriekuciaoro rasa.
KauecTBenHast peakius Ha KapOoOHaT-

HOH

https://m.edsoo.ru/00ae027e

[lepBoHavyanbHBIE TOHATHS 00

bu6nuoreka [JOK

39 OpPraHMYEeCKUX BEIIECTBaX KaK O
p 1 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepo/ia
40 KpeMHuii u erocoenHEeHUS Bubmuorera IIOK
P https://m.edsoo.ru/00ae080a
[Tpakrraeckass padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME 05.02 bubmoreka [IOK
«Baxxaelme HeMeTaJUIbI U UX ' https://m.edsoo.ru/00ae0bf2
COCIMHEHU D)

KonTponbHas padota Ne3 o teme
42 «BaxkHelme HeMeTaIbl U UX 09.02 bubmorera IOK
) https://m.edsoo.ru/00ae0e 18
COEIMHEH U
OO0mmas xapakTepruCcTUKa XUMHUYECKUX
3JIEMEHTOB — METAJJIOB.
43 MeTtayinyeckas CBSI3 eTaJJImuecKa bubmmorexa TIOK
TaJJINY s1 CBSI3b U METALINY i
- https://m.edsoo.ru/00ae103e
KpUCTAJNINYECKasl PEeIETKA.
du3nUecKnecBOMCTBAMETAIIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 OJIEKTPOXUMHUUECKUH P HAIPDKEHU I Enbmorera HOK
p P p https://m.edsoo.ru/00ae 1156
METAJUIOB
O6mme criocoObl MOTYYEHUSI METAJUIOB.

45 CrmuiaBbl. Beruncnenus no ypaBHeHUAM bubmmotexa LIOK
XAMHUYECKUX PEaKINH, €ClIi OIUH U3 https://m.edsoo.ru/00ae 1156
pEareHTOB COJIEPKUT MPUMECH

buonuoreka LIOK
46 | IloHsTHE O KOPPO3UUMETAIIIIOB 1

https://m.edsoo.ru/00ae1278




bu6nuoreka [JOK

47 [Henounsremerans! https://m.edsoo.ru/00ae 14b2
43 0 bu6mmoreka [IOK
KCHART 1 THADOKCHIIBT HATPHA 1 KA https://m.edsoo.ru/00ae 14b2
49 [lemouno3eMenbHBIE METAIIIBI — bubmuoreka IIOK
KaJIBIIMH U MarHuu https://m.edsoo.ru/00ae15e8
50 | BaxueiinmecoenHeHU KBNS bubmorexa TIOK
4 H https://m.edsoo.ru/00ae 15e¢8
51 O0001IEeHNE U cUucTEMaTU3AMA3HAHN I
57 JKEcTkoCcTh BOJBI M CLIOCOOBI €€ bu6nuoreka [JOK
YCTpaHEHHUA https//m.edsoo.ru/00ae 1886
[Ipakrnaeckas padota Ne 6 mo Teme
53 nKE " 31.03 bubmuoreka IIOK
eCTKOCTB"BOﬂH H METOZBI ©C ) https://m.edsoo.ru/00ae lae8
yCTpaHEHUs
. bubmuoreka IIOK
>4 AIIOMUHRAH https://m.edsoo.ru/00ae 1c64
55 AmQoTepHble CBOWCTBA OKCUJA U bubmmotexa LIOK
TUIPOKCHUIA https://m.edsoo.ru/00ae1c64
bu6nuoreka [JOK
56 | XK
cI1es0 https://m.edsoo.ru/00ae 1d86
57 Oxcupl, TUIPOKCHIBI U cosn xenesa (11) bubmuoreka [IOK
u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o0meHne 1 cucTeMaTH3aIlsI3HAH U
[Tpakrraeckas padora Ne 7. Pemenue
50 | OKCTIEPUMEHTANILHBIX 337121 11O TeMe 21.04 bubmuoreka [IOK
«BaxHelme MeTaIbl U UX ' https://m.edsoo.ru/00ae3de8
COCIMHEHU D)
60 | BbluucneHus Mo ypaBHEHUSIM bubnmnoreka [IOK




XUMUYECKUX PEAKL NN, €CIIM OJUH U3
peareHTOB J1aH B M30BITKE UJIN COACPIKUT
MIPUMECH.

BrruncnennsaMaccoBoi 10JIMBBIXOAANIPO/

YKTapC€axkuuu

https://m.edsoo.ru/00ae 1750

61 O06o01enre U cucTeMaTu3alusI3HaHU U 1
KonTponbHas padota Ne4 o reme
62 «BaxkHeime MeTalljibl U UX 1 24.04
COCTUHEHU S
63 BemectBa 1 Marepualibl B MOBCEIHEBHON | bubnnoreka LIOK
KM3HU YE€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE3arpsI3H CHU COKPYKAIOILECC | bubnnoreka LIOK
pensl https//m.edsoo.ru/00ae4270
65 Ponb xumuu B pemmeHnn SKOJIOTHIECKUX | bubnnoreka LIOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHbIii ypok. O600mICHNE 1 1 bu6moteka LIOK
cucTeMaTu3alusg 3HaHUuH https://m.edsoo.ru/00ae0dOa
67 PezepBHbIii ypok. O6001mIeHNE 1 1 bu6mmotexa LIOK
cucTeMaTu3alusg 3HaHUuH https://m.edsoo.ru/00adb33c
68 PezepBHbIii ypok. O6001mICHNE U | but6mmotexa LIOK
cucTeMaTu3alus 3HaHUuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB IIO 68
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHON ITPOT'PAMMBI

8 KVIACC

Koamnposepsiemorope3yasTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yabTaThI
O0CBOEHHsI 0OCHOBHO¥ 00pa3oBaTe/IbHOI MPOrpaMMbl
OCHOBHOI0 001IeT0 00pa30BaHUs

IIo teme: «HepBOHa‘IaJIBHBIC XUMHUYCCKUEC ITOHATUS»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IMOHSITHI:
aTOM, MOJIEKYJIa, XUMHUYECKUH JJIEMEHT, IpPOCTOE
BEILIECTBO, CI0XKHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAs),  BAJCHTHOCTh,  OTHOCHTENbHas
aTOMHasT M  MOJIEKYJIspHasT Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHas Macca, mMaccoBas J0Js
XMMHYECKOTO JJIEMEHTa B COCIUHEHHUH, MOJIAPHBIH
00BEM, XUMHYECKas peakuus, Kiaccuukamnus
peaKIuii: peakuuu COEIMHEHUS, peakuuu
pa3noXKeHUs, PeakUy 3aMeIIeHHs, PeaKku 0OMeHa,
9K30- U DOHJOTEPMHYECKHE pEaKIUuu, TEemIOBOM
s¢deKT peakuuu, pacTBOP, MAacCOBasi JOJIS BEIECTBA

(mporieHTHAsI KOHIIEHTPAIIHsI) B PAaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX
XUMHYCCKUX ITOHATHUH 1 IMPUMCHSATD 3TH ITOHATUA ITPU

OIMMCaHNH BCIICCTB U UX HpCBpaI_I_[CHI/Iﬁ

1.3

WCIIONb30BaTh  XUMHUYECKYI0  CHUMBOJMKY  JAJIs
cocTaBlieHUs (QOpMYNl BEIIECTB M  ypaBHEHUM

XUMUUYECKUX PEaKUHI

1.4

pPacCKpbIBaTb CMBICII 3dKOHOB COXpAaHCHUS MacCChl
BCIICCTB, IIOCTOAHCTBA CcoCTaBa, aTOMHO-

MOJIEKY/ISIDHOTO Y4EHHUS, 3aKOHAa ABOTaipo

1.5

ONnpcCACiisiTb  BAJICHTHOCTL d4aTOMOB 3JICMCHTOB B

OMHAPHBIX COCTMHEHUSIX

1.6

KIacCU(UIIMPOBATh XUMHYECKHE PEaKUUU (110 YUCITY




N COCTaBy YYaCTBYIOIIMX B PE€aKOUKU BEIICCTB, II0

TEIIOBOMY S (PGEKTY)

1.7

BBIYUCIIATH OTHOCUTECIIBHYIO MOJICKYIIAPHYIO n

MOJIPHYIO MAacCChbl BCHICCTB

1.8

BBIUUCIIATH MACCOBYIO OO0 XUMHYCCKOI0 3JICMCHTA

1o opmyne coequHEHUS,

1.9

BBIYHCIIATh MaCCOBYIO OO0 BEIICCTBA B paCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIC METOJIbI MTO3HAHUS
— HaONOACHWE, W3MEpeHue, MOJCIMPOBAHUE,

SKCIIEPUMEHT (peabHBI U MBICTICHHBIN )

Tlo TEME: «Baxnennme MPEICTABUTEIHN

HCOPraHNYICCKUX BCUICCTB»

2.1

PACKpPbIBATh CMbBICJI OCHOBHBIX XUMHNYCCKUX TOHSTHH:

OKCH A, KHUCJI0Ta, OCHOBAHUC, COJIb

2.2

OIIPCACIIATD MMPpUHAJIC)KHOCTDb BCHICCTB K

OTpesIeNIEHHOMY KIIacCy coeTuHEeHuH 1o gopmynam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTBHeOpFaHI/ILIeCKI/I €BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHYECKUE
CBOICTBa BEILIECTB PasIuYHBIX KJIacCOB,
MOATBEPKAAs. OMUCAHUE NMPUMEPAMU MOJIEKYISAPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUI

2.5

IPOTrHO3UPOBATH CBOMCTBA BEMISCTB B 3aBUCHMOCTH
OT HX Ka4YC€CTBCHHOIO COCTaBa, BO3MOXKHOCTH
IIPOTCKAHUA XUMHUYCCKHNX npeBpameHHﬁ B

Pa3JINYHBIX YCIIOBUAX

2.6

ClleIoBaTh IpaBUJaM I10JIb30BAHUS  XUMHYECKOH
nocyfoi u 1abopaTOpHBIM 00OPYIOBAaHHUEM, a TAKKe
IpaBuJIaM OOpallieHUsI C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUMSIMHU IO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
raz000pa3HbIX BeLIECTB (BOJOpOJA M KHUCIIOPOJA),
IPUTOTOBJIEHUIO  PacTBOPOB  C  ONpPEICIEHHOU
MaccoBod  JoJed  pacTBOPEHHOIO  BEILECTBa,

IJIaHUPOBATh n OpOBOAUTH XUMHUYCCKHUC




OKCIICPUMCHTBI MO0  pacClioO3HaABaHUIO  pPaCTBOPOB
meno4ed M KHUCIOT C IIOMOIIBIO HHAUKATOPOB

(maxmyc, QeHondranenH, METHIOPAHXK U IPyrue)

2.7

OpOBOAHUTH pvaéTLI IO YpaBHCHHIO XUMHUYECKOH

peakiuu

[To Teme: «llepuognueckuii 3akoH u Ilepuonuueckas
cucrema xuMudeckux anemMeHToB J[. 1. Menpeneena.
CTpoeHuneaToMoB. XUMUYECKAACBS3b.

OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITeJIbeIepeaKI_II/II/I))

3.1

PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX ITOHSITHM:
SIpO aTroma, SJEKTPOHHBIM CIIOM aroMa, aTOMHas
opOHTaNb, pagUyc aToMa, XUMHYECKas CBS3b,
MOJsipHAsT W HEMNoJIApHas KOBAJCHTHAs  CBS3b,
3JeKTPOOTPULIATETIBHOCTh, HOHHAs CBS3b, HOH,

KaTHOH, aHHUOH, CTCIICHb OKUCJICHU A

3.2

K.]'IaCCI/I(bPII_[I/IpOBaTBXI/IMI/I‘ICCKI/ICSJ'IeMeHTH

33

ONMKCHIBATh M XapaKTepU30BaTh TaOIUUYHYIO (GopMy
Ilepuonuueckoid CUCTEMBl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh OHSITU S «TJIaBHAS noArpynmna

(Arpynma)y u «mobounas moarpynna (brpymma)y,

«MaJbley» M «OOJIBbIIIEY IepUuoOabl

34

packpeiBaTh cMbica llepunoanyeckoro 3akona JI.M.
Menneneesa: JEMOHCTPUPOBATH IIOHUMAaHHE
NEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX
3JIEMEHTOB OT MX moyokeHus B Ilepmognyeckon

CHUCTEMCE

3.5

COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmmmie «llepmoandeckas cucTeMa XUMHUYECKUX
snemenToB JI.M. MengeneeBa» C  YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHUST aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee YHuCIo
3JICKTPOHOB U PACIPEICIICHUE UX IO AJICKTPOHHBIM

CII0SIM)

3.6

ONpCAC/IAThE CTCIICHb OKHMCICHHUA JJIEMCHTOB B

6I/IHapHI:>IX COCNHCHUAX




3.7

OIIPCACIIATE BU XMMHUYECKOH CBS3H (KOBaJ'IeHTHaH n

I/IOHHaSI) B HCOPIraHUYCCKHUX COCAUHCHUAX

9 KJIACC

Koanposepsiemorope3yJibTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI
OCBOCHHUSI 0OCHOBHOM 00pa30BaTe/IbHOM NPOIrpaMMBbI
OCHOBHOI0 0011IeT0 00pPa30BaHUA

IIo Teme: «BemecTBO U XUMHUYECKas peakuus»

1.1

PacKpbIBATH CMBICT OCHOBHBIX XUMHYECKHX TOHATHI:
pacTBop, 9JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAs TUCCOLMAIUs, peaKI[M1 HOHHOTO
oOMeHa, KaTajau3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTumble U HeoOpaTuMbIe peakiuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxuuu,
OKHUCIIUTENNb,  BOCCTAHOBMUTENb,  OKHUCIEHUE U
BOCCTAHOBJIEHUE,  aUIOTPOnus,  aM(OTEpPHOCTh,
XUMUYECKas CBSI3b (koBaJIeHTHas, MOHHas,
MeTaJUTMYecKasi), KpHUCTaJUIMYECcKast peléTKa,

CIlJIaBbl, CKOPOCTH XUMHYECKOU pE€aKumun

1.2

HUIITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX
XUMHYECKUX TTOHATHH 1 IPUMCHATD 3TU ITOHATH ITPH

OIMMCaHNH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATH YpPaBHCHUA SHCKTpOHHTquCKOﬁ
Jucconuanun KUCJIOT, LIeIo4ei u coneﬁ, IIOJIHBIC U

COKpalEHHBIEC YPaBHEHUS PEAKIHH HOHHOTO OOMEHa

1.4

PacCKpbIBATH CYHIHOCTb OKHCJIIMTCIIBHO-
BOCCTAaHOBUTCIIbHBIX peaKIlHﬁ MoCpeaACTBOM

COCTaBJICHHS JICKTPOHHOTO OallaHCa dTHX PEaKIIH

1.5

MIPOBOJUTH pacy€Tsl II0 YPABHEHUIO XUMHYECKOU

peakiuu

Ilo Temam: «HeMmeTtalibl M HX COEOIUHEHUS» U

«MeTamibl 1 UX COSIUHEHUSD)

2.1

XapaKTepu30BaTh (onuChIBaATH) obume u

cnenu@uueckue XMMHUUYECKHUE CBOMCTBA MPOCTBIX U




CIIO)KHBIX  BEILECTB,  IOATBEpXkAas  ONMCAHME
IpUMepaMH MOJIEKYJSIPHBIX U HMOHHBIX YpaBHEHUH

COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJIAThL YPABHCHHUA peaKI_II/II\/’I , HOATBCPKAAOIINX
CYHICCTBOBAHUC TeHETUYECKOM CBA3HU MCKOY

BCHICCTBAMHU Pa3/IMYHLIX KIIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIUIECTB B 3aBUCHMOCTHU
OT UX CTPOCHHUS, BO3MOXXHOCTH IPOTEKaHUs

XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3/IM4YHbIX YCJIOBUAX
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ClIeIoBaTh TpPaBWJIAM ITOJB30BAHUS XHUMHYECKOM
MOCYZION U TabOpPaTOpPHBIM 00OPYIOBAaHUEM, a TAKKE
npaBuiiaM oOpaIeHusl C BEMECTBAMUA B COOTBETCTBUH
C WHCTPYKIHMSIMH TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHX OIBITOB IO TOJYYECHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (aMMHaka W YIJIEKUCIOTO

rasa)

2.5

MIPOBOJUTH peakiuu, HOJATBEPKAAIOLE
KaQuUeCTBEHHBIH  COCTaB  PA3IMYHBIX  BEIIECTB:
pacno3HaBaTh ONBITHBIM IyTEM XIOPHI-, OPOMHJ,
uonun, kapOoHar, ¢ocdar, cuiIMKar, Ccyinbgar,
TUJIPOKCUINOHBI,  KaTHOHBI ~ aMMOHHS,  HMOHBI
M3Y4CHHBIX METaIOB, MPHUCYTCTBYIOIME B BOJIHBIX

PacTBOpPAX HECOPraHU4YCCKUX BCIUICCTB

[To Teme: «XuMHS U OKpYKarOUAs Cpeaar

3.1

PACKPBIBATHL CMBICI OCHOBHBIX XUMHWYCCKUX MOHSATH

[TIK BemecTBa; KOPpO3Ksi METAIIIOB

3.2

IIPUMEHATh OCHOBHBIE OIIEPALlMA  MBICIUTEIBHOMN
JNEATETbHOCTY — AaHaJIu3 W CHUHTE3, CpPaBHEHUE,
00001IEH E, CHCTEMAaTH3aINIO, BBISIBJICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€U — U1l U3Y4YCHUS
CBOMCTB  BEIIECTB W  XUMHUYECKHX  PEAKIUIl;
€CTECTBEHHOHAy4YHbIE METO/IBI IMO3HAHUS -
HaOIIOIEHNE, HU3MEpEHHE, MOJEIUPOBAHUE,

SKCIIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIHN )




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon

HpOBepﬂeMbI jaemMe HTCOACPiKaHUA

1

HepBOHa‘laJ'IBHBIeXI/IMI/I‘leCKI/IeHOHSITI/IH

1.1

[Ipeamer xumuu. Ponb XuMUM B KM3HU YEIOBEKA. XMMHSA B CUCTEME HAYK.
Tena u BEIIECTBA. dusnyecknecBONCTBABEIIECTB.

AI'peI‘aTHOGCOCTOSIHI/IeB CHICCTB

1.2

Ilonsarue o MCTOAAaX IMMO3HAHHA B XMMUH. Yucteie BCIICCTBA U CMCCH. Croco0sI

paszneneHus cMecei

1.3

ATOMBI M MOJIEKYJIbl. XUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKUX

31eMeHTOB. [IpocThie U ciloXkKHBIE BElECTBA. ATOMHO-MOJIEKYIIPHOECYUEHHUE

1.4

Xumuueckas (I)opMyna. BaneHTHOCTHP aTOMOB XHMHWYECKHX 3JEMEHTOB. 3aKOH
ITOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHUTENIbHAS aTOMHas macca.
OTHOCI/ITGHLHaHMOHeKYHﬂpHaﬂMaCca. MaCCOBaHI[OHSIXI/IMI/ILIeCKOFOBJ'IeMCHTa B

COCINHCHHUU

1.5

KonnuectBo BemectBa. Monbs. MonsipHasg macca. B3anMocCBSI3p KOJIMYECTBA,
Macchbl U qucia CTPYKTYPHBIX eAUHUIL BEIIECTBA.

PacuérpinopopmMynaMXUMHUYECKUXCOSTMHEHU I

1.6

®dusnueckue U XMMUYECKHE SIBJICHUs. XUMHYECKas peakuus U €€ NMpPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIECTB. XUMHUYeckue ypaBHeHHs. Kiaccuurarus

XUMUYECKIX PEAKIUH (COCTUHEHHUS, Pa3I0OKEHUs, 3aMEIIICHUsI, 0OMeHa)

1.7

XUMHYECKUM SKCTIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOH MOCY/I0M, C MpaBUIaMu
paboTel B jaboparopuu W THpuéMamMu oOpamieHHs ¢ J1aOOpPaTOPHBIM
o0opynoBaHMEM, H3y4eHHE U omucaHue (U3NYECKUX CBOWCTB 0Opa3loB
HEOPraHMYeCKUX BeLIeCTB, HaOmoAeHHe ¢u3nYeckux (IUIaBJIEHHE BOCKa,
TasiHUE JIbJIa, PAaCTHUPAHUE caxapa B CTYIKE, KUIIEHHE M KOHJEHCAIUs BOJbI) U
XUMUYECKHX  (TOpEHHME  CBEYM, NpOKAIMBAHUE MEIHOH  IMPOBOJIOKH,
B3aMMOJICHCTBME MeNla C KUCJIOTOM) sBJIEHUH, HaAOMIOJEeHHME M ONUCaHUe
NPU3HAKOB  MPOTEKaHHWS XUMHYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMOJICHICTBUE CEPHOM KUCIIOTHI C XIIOPUAOM Oapusi, pa3iosKeHUE THAPOKCHIA
meau(ll) mpu nHarpeBaHuu, B3aUMOJIEHCTBHE 3Keje3a C PACTBOPOM COJIH
menu(Il), m3ydenue crnocoOOB pa3zzieneHus cMeceil (C MOMOIIBI0 MarHuTa,

(¢uapTpOBaHME, BHINAPUBAHHE, AUCTUIULALMUSA, XpoMaTorpadms), mpoBeaeHue




O4YUCTKHN HOBapeHHOﬁ COoJik, Ha6J'IIOI[eHI/Ie H OIIMCAaHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIJUIIOCTPUPYIOLICTO 3aKOH COXpAaHCHHA MACChbl, CO3JaHHUC Mojenen

MOJIEKYJ (IIAPOCTEPKHEBBIX)

Baxu CI>'IILH/Ier CACTABUTCIIMHCOPTAHNYCCKUXBCUICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — smeMeHT M mpocToe
BellecTBO. HaxoxaeHue Kuciopona B Mpupoje, (QU3NYECKHe W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucnopoma. CriocoOb
MOJIy4EHHUsI KUCIOpOAa B JIAOOpaTOpHMM M IPOMBINUIEHHOCTH. KpyroBopot

KUCIopoaa B mpupoae. O30H — alIoTPONHAsIMOAU P KAIUSIKU CIIOPOIa

2.2

TertoBol Y((EKT XMMUYECKOM PEaKIuy, TEPMOXUMUYECKAE YpaBHEHHS, IK30 -
U 3HJOTEPMHUYECKHE peakuuu. TOMIMBO: Yrojib U METaH. 3arpsi3HeHUE BO3/yXa,

yCHJIEHUE TTApHUKOBOTO 3(pekra, paspyiieHrne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxkaeHune Bogopoaa B IpUPO/IE,
¢v3uUeckue W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI TONy4YCHHS.

Kwuciaore u conun
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MossipHbIii 006EM Ta30B. PacuéTsl Mo XUMUYECKUM YpaBHEHUSIM

2.5

Odusnuueckne CcBoiicTBa Boabl. Boma kak pacTtBopuTenb. PacTBOpBL.
HaCBIIJ_IeHHLIe W HCHACBIICHHBIC PACTBOPLI. PaCTBopI/IMOCTB BCIICCTB B BOJC.
MaccoBass 70Jyi1 BemecTBa B pacTBOpe. XHWMHUYECKAE CBOWMCTBA BOJIBI.
OcHoBanus. Poib pacTBOpOB B MpPHUPOJIE U B KU3HM 4YesnoBeka. KpyroBopot
BO/IbI B IPUPOJE. 3arps3HEHUE TPUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOAHBIX

BOJ

2.6

Knaccudukanuss Heopranmdeckux coenunenuid. Oxcunel. Knaccudukamms
OKCHIOB: cojeoOpasyionmme (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHbIE) U
Hecosieo0pas3yromnme. Homenxknarypa OKCHJIOB. dusnyveckue u

XUMHYECKHECBOMCTBAOKCHIOB. HOJ'Iy‘ICHI/IeOKCI/IIIOB

2.7

OcnoBanus. Krnaccudukanmus OCHOBaHHMH: WIEIOYM W HEPACTBOPUMBIC
ocHoBaHMs. HomeHknarypa ocHoBanuii. du3nyueckue U XMUMUYECKHE CBOWCTBA

ocHoBaHuH. [losryueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukanms xucinor. Homenkmarypa kucnor. Dusudeckue u
XAMHUUYECKUE CcBoiicTBa Kucior. PagakruBHoctuMeTasioB H.H. bekerosa.

[loryuennexucior

2.9

Comu. Homenknatypa coseil. ®@u3MYECKHE U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenueconei




2.10

I'enerndeckas cBSI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKAM  DKCHEPUMEHT: KAYECTBEHHOE  OIPEIECICHUE  COACPKAHUS
KUCJIOpOoJa B BO3/yXe, MOIydeHue, coOupaHue, pacro3HaBaHHUE U H3ydEHHE
CBOMCTB KHCJIOPOAa, HAOIIOAEHNE B3aMMOAEHCTBUS BEIECTB C KUCIOPOIAOM U
YCJIOBHSI BOBHUKHOBEHUS U NPEKPAILCHUS TOpeHusl (I10)Kapa), 03HAaKOMJIEHUE C
oOpa3liaMM OKCHUJIOB U OINKUCAHHE HX CBOMICTB, MOJydeHUE, coOupaHue,
pacro3HaBaHUWE M U3Yy4CHHE CBOWMCTB BOJOpOJAa (TOpPEHHE), B3aUMOJCHCTBHE
Bojiopoaa ¢ okcuaoM menu(Il) (Bo3MOKHO MCIONB30BAHKUE BUICOMATEPUAIIOB),
HaOmo/leHne o00pa3loB BEIIECTB KOJUYECTBOM | MOJb, UCCIEIOBaHUE
OCOOCHHOCTEH PpacTBOPEHMSI BEIIECTB C PAa3IUYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBUE BOJbl C METAUIAMU (HATPUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJEOMATEpUAJIOB), OIPEIEIEHUE pPAacTBOPOB
KUCIOT W INEJIoYeil ¢ TMOMOIIBI0 HWHIUKATOPOB, HCCIENOBaHUWE OO0paslioB
HEOPraHMYECKUX BEIIECTB pPAa3NUYHBIX KIAccOB, HAOMIONEHUE HM3MEHEHHS
OKpacKl HWHJAMKATOpPOB B pPacTBOpax KUCIOT U IIEeJoued, H3ydeHHe
B3auMozeicTBus okcuaa meau(ll) ¢ pacTBopom cepHON KUCIOTHI, KHCIOT C
MeTaJlJIaMH, peaKui HelTpaln3aliu, OJydeHUE HEPACTBOPUMBIX OCHOBAHUM ,
BBITECHEHHME OJIHOIO MeTajjla JpPYrMM U3 pacTBopa COJM, peleHue
SKCIEPUMEHTANBHBIX 3a/au Mo Teme «BaxHelme Kiacchl HEOPraHUYECKHX

COEIVHEHNNY

[Tepuonnuecknii 3akoH u [lepuoauueckas cucreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CtpoeHneaTroMoB. XUMHYECKAACBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIILHBICPCAKIIN U

3.1

[lepBrie TOMBITKM KIacCU(PUKAIIUKM XUMHYECKUX dyeMeHTOB. [loHstue o
IpyImax CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajoreHsbl, WHEpTHBIE rasbl). DJIeMEHTHI,

KOTOPBICOOPa3yIOTaM(POTEPHBICOKCUIBI U TUIPOKCHIbI

3.2

[lepnonnueckuii 3akoH. [lepuoandeckas cucreMa XM MHYECKUX daemMeHToB J[.1.
Mengeneesa. Kopotkoneprnoanas u JUIMHHOTIEPUOJHAs (hopmbI
[lepuoguueckoii  cucreMbl XuUMHYeCKUX diieMeHTOB .M. MeHnneneesa.
[lepuonpr m rpynnbel. OU3NMYECKHI CMBICH MOPSIKOBOIO HOMEpPA, HOMEPOB

ICPUOJa v I'PYIIIIbI 3JICMCHTA

3.3

Crtpoenne aromoB. CoctaB atoMHbIX siiep. M3oronsl. Dnekrponbl. CTpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IIEPBBIX 20 XAMHYECKHX DJIIEMEHTOB




[Tepuonuueckoii cuctembl .M. MenneneeBa. XapakrepucTuka XMMHYECKOTO

3JIeMEHTa 110 ero nojoxeHuto B [lepuoanueckon cucreme [{.M1. Menzaeneesa
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3aKOHOMEPHOCTH HM3MEHEHHsI paguyca aTOMOB XMMHUYECKHX DIJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWCTB II0 TIpyllaM H Iepuoiam.
3naueHue llepumonnueckoro 3akoHa u Ileproauyeckoll CUCTEMBI XMMHUUYECKHX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W mpaktuku. .M. MenpaeneeB — y4€HbId U

I'paXXIaHUH

3.5

Xumuueckass CBsi3b. KoBaneHTHast (moyisipHas W HEMOJSIpHAsi)  CBS3b.

9J'ICI(TpOOTpI/II_[aTCJIBHOCTB XUMHUYECKUX 3JIEMEHTOB. MlIoHHAas CBS3b

3.6

Crenenp oxuciieHHA. OKACIUTEIEHOBOCCTAHOBUTEILHEIC pPEaKkuunu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHU . OKHUCIUTEIN H BOCCTaHOBUTEIN

3.7

XUMHYECKAN DKCIIEPUMEHT: W3ydeHHE OOpas3loB BEIIECTB META/UIOB M
HEMETAJJIOB, B3aMMOJEWCTBHE TUIPOKCHAA LIMHKA C PacTBOpaMH KUCIOT H
LIEJI0YeH, MPOBEACHUE ONBITOB, WIUTIOCTPUPYIOLMX MPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEIBHBIX PEAKIINH (TOPEHHE, PEAKIIMHU Pa3I0KEHUSI, COSTUHCHU )

9 KVIACC

Kon

IIpoBepsieMbliidjieMe HTCO/IE PAKAHUS

BemectBo u xumnueckas peakuus. IloBropenue

1.1

Ilepuonuueckuii 3akoH. Ilepuoauueckas cucremMa XuMU4eckux anemeHtos [[.U.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHMHM CBOWCTB
XAMHYECKMX JJIIEMEHTOB TMEPBBIX TPEX TMEPUOMNOB, KalWsl, KaJIbIHUS U HUX
COCIMHEHUN B COOTBETCTBHHU C IOJOKEHHEM 3JeMeHTOB B llepumommueckoii

CUCTEMC U CTPOCHUCM UX aTOMOB

1.2

CTtpoeHue BeHECTBA: BHUJbI XUMUYECKOM CBSI3U. THUIBI KpUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKU
U BHJa XUMHYECKoW cBsi3u. Kimaccudukamus 1 HOMEHKIaTypa HEOPraHUUECKIX
BEIIECTB (MEXIyHApOAHAS W TPUBHUAIbHAsA). XMMHUYECKAE CBOWCTBA BEIECTB,
OTHOCALMXCS K  pPAa3IM4YHbIM  KJIaccaM  HEOPraHWYECKUX  COCAUHEHU,

TCHCTHUYCCKAas CBA3b HCOPIraHNYCCKUX BCUICCTB

1.3

Knaccudukanus xuMU4ecKUX peakiuil Mo pa3IuyHbIM MpPU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIUioBoMy 3(ddekry, 1o

M3MCHCHHUIO CTCIICHEH OKHCIICHHUS XMMHUUYCCKIX 9JICMCHTOB, 110 O6paTI/IMOCTI/I, oo




y4acTUIO KaTaJln3aTropa). 9K30- u SHJOTEPMHUYECKUE  pEaKIUH,

TCPMOXUMHUYCCKHUEC YPAaBHCHU . Ilonsrue o CKOPOCTH XUMHUYECKOM pcakunuun

1.4

[TorsiTie 00 OOpaTUMBIX U HEOOPATHMBIX XUMHYECKHX peakiusx. [loHsTHe 0
TOMOTEHHBIX U TETEPOTCHHBIX peaknusx. [IoHATHEe 0 XMMUYECKOM PaBHOBECHUH.
@DakTophl, BIHUSIOINME HA CKOPOCTh XUMHYECKOM pEaKIUu U TOJOXKEHUE

XUMHUYCCKOTO paBHOBECUA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHbBIC peakuuu, 3JIEKTPOHHBIN OamaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHON  peakiuu.  CocTaBieHHE  YpaBHEHUM
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C HCHOJb30BAHUEM METOoja

AJIEKTPOHHOTO OanaHca

1.6

Teopust 21MEKTPOIUTUYECKON AUCCOLUALNU. DJIEKTPOJIUTBHI M HEDIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MexaHn3M AKMCCOIMALUM BELIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckon cBszu. CteneHp aucconuanu. CUIIbHbBIE U C1a0ble AJIEKTPOIHUTHI.
Peakuuu noHHOro obMeHa. YcIOBHMS NPOTEKaHUs peaklMi MOHHOro oOMeHa,
IIOJIHBIE M COKpAalEHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBoilcTBa KHCIOT,
OCHOBAaHMW W COJNEH B CBETE MPEACTABICHUH OO0 DIIEKTPOIUTHUECKON

nucconmanuu. KauectBeHHblepeakiimuHanoHbl. [lousTHEe 0 ruaposuseconeit

1.7

XAMUYECKAN HSKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPUCTALIMYECKHX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAIOB M HeMeTauioB (rpadurta u
anMasa), CIOXKHBIX BEIIECTB (XJIOpUJa HATpHs); UCCIENOBAaHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKON peakimuu OT BO3IACUCTBUS PA3TUYHBIX (DAKTOPOB;
WCCIEAOBAaHUE  DJICKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  IpoIlecca
JTUCCOIMAIIMY  KHCJIOT, IIeJIoYer W coled  (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB); MPOBEACHUE OMNBITOB, HUIIOCTPUPYIOIMX MPU3HAKU
NPOTEKaHUs Peakuii HOHHOTO oOMeHa (0Opa3oBaHWE OCajKa, BBIJCICHHE Ta3a,
0o0pazoBaHUE BOJbI); OIBITOB, WILIIOCTPUPYIOIMX IMPUMEPHl OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX PeaKiuil (TOpeHHe, peakiuu pas3IoKeHUs, COCAUHEHUs),
pacro3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIHi

Ha MOHBI; pCHICHUEC OSKCIICPUMCHTAJIIBHBIX 3a/1a4

Hemeranmnsl u HUXCOCAUHCHU A

2.1

OOmass  xapakrepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHrne U (PU3NUYECKHE CBOHCTBA TPOCTHIX
BEIIECTB — TaJlOTEHOB. XMMHYECKME CBOIICTBA Ha TIpUMEPE XJIopa
(B3amMoJielicTBHE C MeTaUlaMH, HEeMeTalllaMH, IneJodamu). XIJIOpOBOAOPOA.

CossiHast KMCJIOTa, XMMUYECKUE CBOMCTBA, MOJIy4YeHHUE, IpUMeHeHue. JlelicTBue




XJq0opa U XJIOpOBOJOpPOJa HAa OpraHMU3M YCIOBCKA. Baxueinme XJIoOpyuabl U HUX

HaX0XJ/ICHHUE B IPUPOEC
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OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHne U (Qu3anyeckue cBOMCTBA
MPOCTHIX BEIIECTB — KUCIOpPOJAa H Cephbl. AIIOTPOIHBICE MOAU(PUKAIIUN
KUCIOpoJa M cepbl. XMMHUUYECKHEe CBOMCTBa cepbl. CepoBOJOPOJ, CTPOECHUE,
dusnueckne W XuMHYeckue cBoicTBa. OKCHUIBI Cephl KaK MPEICTaBUTENIN
KUCJIOTHBIX OKcuIoB. CepHasl KuCiIoTa, (U3MYECKMEe M XUMHYECKUE CBOWMCTBA
(oOmme Kak TpeACTaBHTENs Kiacca KUCIOT W crenuduueckue). XuMHIeCKUue
peaxuuu, JeKalpe B OCHOBE MPOMBINUIEHHOTO croco0a MOdMydeHUs CepHO
kucnotel. [Ipumenenue. Conu cepHOM KHUCIIOTHI, KaUeCTBEHHAas peaklus Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ COCIUHEHHH B MpUpojie. XUMUUECKOEe
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSAMHEHUSIMU Cephl (KUCIOTHBIE TOXKIH,

3arpsiI3BHCHUC BO3yXa U BO,Z[OéMOB), CIIOCOOBI €T0 NpCAOTBpALICHUA

2.3

OOmas xapakrepucTuka 3ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTCIICHU OKUCIICHUS. A30T, paclpoCTpaHEHUE B MPUPOJIC,
¢usnyeckue u xuMuyeckue cBoicTBa. KpyroBopot a3ota B mpuponae. AMMHAK,
ero (u3nveckre W XWUMHUYECKWE CBOWCTBA, IMONydeHHE W NpuMeHeHune. Coiu
aMMOHWUSI, UX QPU3NYECKIE U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHUS. A30THas KHCIIOTa, €€ TMojyueHue, usndeckue u
XMMUYECKHE CBOMCTBa (0OLmMeE Kak TMpeACcTaBUTENs Kilacca KUCIOT U
cnenuduyeckue). Vcnomp3oBaHWEe HHUTPATOB W COJEH aMMOHHUS B KadeCTBE
MHUHEpPAIBbHBIX yI0OpeHUH. XHWMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIEH Cpe/ibl
COCAMHEHMSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHUE BO3/AyXa, MOYBBI U

BOJIOEMOB)
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®octop, amnorponnsle Momudpukanuu (ocdopa, GUMUECKHME M XUMHUYECKUE
coiictea. Oxcua dochopa(V) u  docdopHas xkucnora, Qusnueckue u
XUMHYECKUE CBOWCTBa, MOJTydeHHE. Hcnons3oBanuedocgaron B

KaueCTBEMUHEPATbHBIXyT00pEHH

2.5

OOmas xapakrepuctuka 3yeMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE€ CTENEHU  OKHUCJICHUA.  YIIEepoA, aUIOTPOITHBIE
MoIu(UKaLlMU, pacnpoCcTpaHEHHWE B NpUpoje, (PU3MUYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopot yriepoaa B mpupojae. OKcuasl yrieposa, ux
¢u3nueckue W XMMUUYECKHE CBONCTBA, JCHCTBHE Ha >KUBBIE OPTraHU3MBEI,

IMMOJYYCHHUEC U IIPUMCHCHUC. OKOJIOTHYCSCKHE HpO6JI€MI>I, CBA3aHHBIC C OKCHJI0M




yraepoaa(IV); rumore3a n100adbHOTO MOTEIUICHUS] KIMMaTa; MapHUKOBBIN
s¢dext. YronpHas KAcIoTa U €€ cou, uX (PU3NUYECKHe U XMMUYECKUEe CBOICTBA,
noiaydeHue u npumeHeHue. KadecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIITIECHHOCTH U CEITHCKOM

X035 CTBE

2.6

HepBOHa'-IaJ'ILHBIC MOHSTHS 00 OpTaHHUYCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yriepona (MeTaH, JTaH, STWIEH, aleTHJIEH, STaHOJ, IIHIEPUH, YKCYCHas
kucnora). Mx cocraB u xumuyeckoe crpoeHue. [lonstue o OMOIOrMYEcKu
BAXXHBIX BCIICCTBAX: JKHUPAX, 6€JIKaX, YIJICBOJAX — U UX POJIKM B JKU3HU YCIIOBCKA.

MarepuanbHOeeAMHCTBOOPTAHUYECKUX U HEOPTaHMYECKUXCOETUHEHU I

2.7

Kpemuuii, ero ¢usnueckue 1 XMAMHUYECKHE CBOMCTBA, MOJIYyYEHHUE U IPUMEHEHHUE.
CoenuHeHus kpeMHUsT B mpupoae. OOume mpencraBieHus 00 OKcuie
kpemMHuA(IV) u kpemHueBoit kucnore. CHUIMKATBI, UX MCIOIb30BAaHUE B OBITY,

MCIUIIUHE, MPOMBINIUICHHOCTH. Baxueiinme CTPOUTCIIBHBIC  MAaTCpPpUAJIbI:

KepaMHKa, CTEKIIO, IIEMEHT, 0eToH, )KeJIe300€TOoH.
[TpobnemMbI6e30macHOTONCII0IB30BAHUSCTPOUTETbHBIXMATEPHATIOB B
IMOBCEIHCBHOMKHU3HU

2.8

XUMHUYECKMIM HKCIIEPUMEHT: HU3ydeHHe 00pa3l0oB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISHOM KHUCIIOTHI; IIPOBEICHUE KAYECTBEHHBIX PEAKUMN HA XIOPUJ-
MOHbl M HaONIO/IeHWE TMPU3HAKOB UX MPOTEKAHHUS; OMNBITHI, OTpaXKarolle
du3nyueckue U XUMHYECKHE CBOMCTBA TaJloOTCHOB U MX COCIUHEHUM (BO3MOMXKHO
UCIOJIb30BAaHME BHJICOMATEPHAIIOB); O3HAKOMJIGHHE C OOpas3llaMd XJIOPHI0B
(raoreHHUI0B); O3HAKOMJICHHME C oOpasiiaMu cepbl U €€ COCOUHCHUSIMU
(BO3MOXKHO  HCIIOJIB30BAHME BHUJIEOMATEPUATIOB); HAOIIOJCHHE TIIpollecca
oOyriIMBaHMs caxapa IMOJ JAEHCTBUEM KOHIIEHTPHUPOBAHHOM CEpHOI KUCIOTHI;
U3y4eHHE XMMHUUYECKUX CBOWCTB pa30aBICHHON CEpHOW KUCIIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyabdaT-uoH U HaONroJeHHe Mpu3Haka eé
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (M3MUYECKUMHU CBOWCTBaMH a3oTa, (ocdopa u ux
COCMHEHMH (BO3MOXHO HCIIOJb30BaHHWE BMJIEOMATEPHAIOB), 0Opas3laMu
a30THBIX U (POCHOPHBIX yIOOpEHUIA; TOMyIeHHE, COOMpPaHUE, PACTIO3HABAHHUE W
W3Y4ECHHE CBOMCTB AaMMMAaKa; IPOBEJCHHE KA4YE€CTBEHHBIX pEaklui Ha HOH
amMmMmoHuss M (ocdar-uoOH W H3ydeHHE IPU3HAKOB HMX IPOTEKAHUS,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEAbIO (BO3ZMOXKHO
UCIIOJIb30BaHNE BHUIAEOMATEpUAIOB); H3y4€HHE MOJENed KPUCTAUTMUYECKUX
penTok anmasa, rpadurta, QymiepeHa; 03HaKOMJIEHHE ¢ MPOLECCOM acopOruu

PacTBOPEHHBIX BELICCTB AKTMBUPOBAHHBIM YINIEM U YCTPOWCTBOM IIPOTHUBOIA3a;




HoJIyueHue, coOMpaHue, paclio3HaBaHUE U U3y4E€HUE CBOICTB YITIEKUCIIOTO rasa;
IPOBEJCHNE KaYeCTBEHHBIX peaklUii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yUyeHUE
INPU3HAKOB HX INPOTEKaHWUs; O3HAKOMJIEHHWE C TPOAYKIHMEH CHUIMKATHOU
MPOMBIITIEHHOCTH; PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BakHenme

HCMCTAIJIBI U UX COCAUHCHU )

Meramisl u HUXCOCAUHCHU A

3.1

OO0mast XxapakTepuCTHKa XMMHUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUH UX
nojoxkenusi B Ilepmomuueckoit cucreme XuMH4eckux dnemeHtoB J[.H.
MenpeneeBa u cTpoeHus aToMoB. CTpoeHHE MeTa/uIoB. MeTauindeckas CBsI3b U
METa/NInuecKass  KpUCTaUIMYecKass  pelieTka.  DJIEKTPOXUMUUYECKUU s

HaIPsDKEHU N METaJUIOB
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dusnyueckue U XUMMUYECKHE CBOWCTBA MeTawioB. O0mme crmocoObl MOIydeHUs
MeTauioB. [loHsTHE O KOPPO3WU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
kopposuu. CriaBsl (CTaib, YyryH, QIOPATIOMUHUNM, OpOH3a) M UX IPUMEHEHHUE B

OBITY ¥ IPOMBILITIEHHOCTH
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[lenounble MeTayuibl: noyoxeHue B Ilepuoanueckoil cucteMe XMMHMUYECKHX
anemeHToB JI.M1. MeHneneeBa; cTpoO€HHE MX aTOMOB; HAaX0XKJIEHUE B IPUPOJE.
®usnyueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiust). OKCUbI U
TUJPOKCUIBI  HATpus W Kauusa.  [IpUMeHEHUEIeTOYHBIXMETANIOB U

UXCOEIUHEHUN
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[llemouHo3eMenpbHbIC  METAJIBl MarHUM W KajJblMHA: TOJOXKEHHE B
Ilepuonuueckor cucreme xumuueckux anemeHToB [[.M. Menneneesa; crpoenue
MX aTOMOB; HaxoxJeHue B npupone. dPusnyeckue M XUMHYECKUE CBOMCTBA
MarHvs W KaiblUsa. BaxHeWnme COeTUHEHUS KaibIUs (OKCHHA, THIAPOKCHU],

conu). JKECTKOCTHBOBI U CIIOCOOBIEEYCTpaHEHUS

3.5

AmomuHui: monoxxkenue B [leproandeckoii cucreme xumuyeckux anemenTon J1. 1.
MeneneeBa; CTpOeHHE aroMma; HaxokJIeHue B mnpupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHJIA M TUAPOKCHU 1A

AJIFOMUHU S

3.6

Kenezo: nonoxenue B Ilepuonnueckoil cucreme xumuueckux snemeHToB (.M.
MenneneeBa; CTpOCHHE aroma; HaxoXJAeHHe B mpupone. dDusnmueckue u
XAMHYECKHE CBoWcTBa Xkenme3a. Okcuapl, ruapokcunbl U conu sxenesa(ll) u

xenesza(Ill), ux cocras, CBOMCTBA U OJTy4YEHUE

3.7

XUMHUYECKH I SKCIICPUMCHT. O3BHAKOMJICHHE C O6p33HaMI/I MCTaJIJIOB U CIIJIABOB,

ux (bH3quCKHMH CBOI’ICTB&MH; HN3YUYCHHUC PC3YJIbTATOB KOPPO3UU MCTAJUIOB




(BO3MOHO HCIIOJIB30BAaHUE BUIEOMATEPUAIIOB ), 0COOCHHOCTEH B3aMMOJICHCTB U s
OKCHJIa KaJbllUsg ¥ HATpus C BOJOM  (BO3SMOXKHO  HCIOJB30BaHUE
BHUJICOMATEPHUAJIOB); UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI; MPOIlECcCa TOPEHUS
JKele3a B KUCIOPOoe (BO3MOKHO MCIOJIb30BaHHUE BUAEOMATEPUAIOB); TPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pEaKiuil Ha MOHBI (MarHus, KajbllHs, aJlOMUHHS,
nunka, xenes3a(ll) u xeneza(Ill), meau(Il); HabmoIeHNE ¥ ONMKMCAaHKUE TTPOLIECCOB
OKpallMBaHUS TUIAMEHU HWOHAMHM HaTpHs, KM W KaIblUsi (BO3MOXHO
UCIIOJIb30BAHME BUJIEOMATEPUANIOB); HCClIelOBaHUE aM(OTEpHBIX CBOWCTB
THUAPOKCUJA ATIOMUHUS M TUIPOKCHJA LIMHKA; PELICHUE SKCIEPUMEHTAIbHBIX

3a71a4 10 TeMe «BakHelnme MeTaluIbl U UX COEIUHEHU D)

XuMHS U OKpyXKarou@ascpeaa

4.1

HoBble Marepuansl U TexHoJOrMu. BelecTBa W maTepuaibl B MOBCEAHEBHOMU
JKU3HU 4eroBeka. XUMHS U 3I0pOBhe. bezomacHoe Mcmoib30BaHuE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBasmoMOIBIPUXUMHYECKUX0XKOTaX H

OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XMMHYECKOE 3arpsi3HEHUE OKPY>KaIOILeH
cpenbl TIJIK. Pormbp xuMum B pemIeHHH SKOJOTHUYECKUX TMpodsieM. [IpupoaHbie
HUCTOYHUKHU YITIEBOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI HX

nepepaboTKH, UX POJIb B OBITY U MPOMBIITICHHOCTH

4.3

XUMHYECKUI SKCIEPUMEHT: U3ydyeHHe 00pa3loB MaTepuanoB (CTEKIO, CIIaBbl

METAJIIOB, TOJMMEPHBIE MaTepUalbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

KoanposepsiemororpedoBanust

IIpoBepsiemble TPpeOOBaHUS K NPeAMeTHBIM
pe3yJbTaTaM $a30BOro ypPOBHSI 0CBOEHHUS
OCHOBHO# 00pa3oBaTeJIbHOI NMPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHMsI HA OCHOBE
oroc

IIpencrasienue:

1.1

O I03HABAaEMOCTHU SIBJICHUM NPUPOABI, TOHUMAHUE
OOBEKTHBHOW 3HAQYMMOCTH OCHOB XMMHYECKOH
HayKd KakK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
KOMIIOHEHTa OOIIeH KyabTyphl U MPAKTUYECKOM
JIEATEIIbHOCTH YEJIOBEKAa B YCIOBHSX COBPEMEHHOIO
oOIecTBa; MOHMMAHUE MECTa XUMHHU CPEIU APYruX

CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX MCETOAaX IIO3HAHHA, B TOM YHCIC
OKCIICPUMCHTAJIBHBIX W TCOPCTHUYCCKUX MCTOJAX
HCCIICAOBAaHUA BCIICCTB W HUIYYCHUA XUMHUYCCKUX
peaKquI; YMCHUE  HCIIOJB30BATL MOJIACIH  IJId

O0OBSICHEHHSI CTPOCHHSI aTOMOB U MOJIEKYJI

1.3

o cdepax mnpodecCHOHAIBHOW  JEATEIBHOCTH,
CBSI3aHHBIX C  XAMHEH W COBPEMEHHBIMH
TEXHOJOTUSAMH, OCHOBAaHHBIMH Ha JOCTHKECHUSIX
XUMHYECKOH HAyKH, YTO TO3BOJHUT OOYJaroIMMCs
paccMaTpuBaTh XMMHUIO Kak cdepy cBoei Oymyreit
npo(eCCUOHANBHON  JeITeIbBHOCTH M C/eNaTh
OCO3HAHHBIH BBHIOOP XWMHUU KaK MNPO(UIBHOTO
npeaMera TP  Tepexoe Ha YPOBEHb CPEIHEro

o01mero oopazoBaHus

Bnanenue cucremMoli XMMUYECKUX 3HAHUN U YMEHUE
IPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWUM, KOTOpas

BKJIOYACT:

2.1

BaXXHEHIIME XWUMHYCCKUE IMOHATHSA. XUMHYCCKHH




AJIEMEHT, aToOM, MOJIEKYyNa, BEIECTBO, IPOCTOE U
CII0)KHO€ BEILECTBO, OAHOPOJHAS M HEOJAHOPOIHAS
CMeCh, OTHOCHUTENBbHBIC aTOMHAs W MOJICKYJISIpHAs
Macchl, KOJMYECTBO BEINECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIpHBII  00BEM, OKCHJ, KHUCIIOTA,
OCHOBAHHE, COJIb (CpeiHsisl), XMMUYECKasi peaKius,
peaKMyd  COEIMHEHHUsS, PEAKIHH  PA3JIOKEHHUS,
peaKuuy 3aMelleHHs, peakiuu OOMeHa, TErJIOBOM
addexr peakuwu, OHK30- U IHAOTCPMHUUYECKUE
peaKiuu, pacTBOp, MaccoBas A0S XUMHYECKOTO
JJIeMEHTa B COEQUHEHHWM, MaccoBas [JoNsd U
MPOILICHTHAsT KOHIIEHTpAIlUsl BEIECTBA B PacTBOPE,
SAIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas
opOHWTallb, paJWyC aroMa, BAJICHTHOCTh, CTEIEHB
OKHCIICHUS, XUMUYECKast CBSI3b,
AIEKTPOOTPULIATETILHOCTD, MOJSPHAS U HEMOJSpHas
KOBQJICHTHASI CBS3b, MOHHAS CBs3b, METAJLTUYCCKAS
CBSI3b, KPUCTAJUIMYECKAs peI€TKa (aTOMHAas, HOHHa,
MeTaIM4YecKasi, MOJEKyNsipHas), HWOH, KaTHOH,
aHUOH, AIEKTPOITUT u HEIJICKTPOJIUT,
AIIEKTPOITUTHIECKAS I CCOIUAITHS, PEAKIIHH HOHHOTO
oOMeHa, OKHUCITUTEIbHO-BOCCTAHOBUTEIHHBIE
PEaKIu, OKUCIUTENh U BOCCTAHOBHUTEIb, OKUCIICHHE
U BOCCTAaHOBJICHHE, ODJIEKTPOJH3, XHMHYECKOE
paBHOBecHE, 0OpaTHMbIe W HEOOpaTUMBIE PEaAKIIHH,
CKOPOCTh XUMHUYECKOH peakiuu, karainuzatop, [TJIK,

KOpPPO3HUsI METAIIJIOB, CIJIABBI

OCHOBOITOJIararomuc 3aKOHBI XUMHUU: 3aKOH

COXpaHEHMsl Macchl, nepuoauyeckuii 3akoH J[.H.

22 MeneneeBa, 3aKOH TOCTOSHCTBA COCTaBa, 3aKOH
ABorazpo

53 TEOPHU XUMHHU: AaTOMHO-MOJIEKYISIpHAsT TEOpHs,

' TEOPH S ANEKTPOIUTHUECKON TUCCOLHAIIUN

3 Bnagenne ocHoOBaMHM XMMHYECKOW TPAMOTHOCTH,

BKJIIOUAIOIIEN




3.1

YMEHHE TPAaBHIBHO HCIIOJB30BaTh H3Y4CHHBIC
BEILIECTBA M MaTepUalbl (B TOM YUCIIE MUHEPAIbHbBIE
yIOOpeHHs, METaulbl ¥  CIUIaBBI, IPOJYKTHI
nepepaboTKu TIPUPOTHBIX HMCTOYHHUKOB
YIJIEBOJIOPOZIOB (YIJis, MMPUPOAHOTO Ta3a, HedTH) B
OBITy, CEIIbCKOM XO3SHCTBE, Ha IPOU3BOJCTBE H
MOHMMAaHHUE 3HAYCHUsS JKUPOB, OCIKOB, YIJIEBOJOB
JUIL OpraHW3Ma 4YeJOBEKa; YMEHHE MPOTHO3UPOBATH
BIIMSIHUE BEIIECTB W XUMHUYECKUX MPOIIECCOB Ha

OpPraHM3M 4YeJIOBEKa M OKPYKAIOUIYI0 IMPUPOIHYIO

cpeny

3.2

YMCHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO

3HAHUSMH APYTUX Y4eOHBIX PEIMETOB

33

HaJM4he  OmbITa  pabOThl € Pa3IUYHBIMHU
MCTOYHUKaMHU HHGOpPMAIIMH 10 XUMHUHU (HaydHas U
HAYYHO-TIOMY/ISIpHAs JIUTEeparypa, CIIOBapH,

CIIPAaBOYHUKU, UHTEPHET-PECYPCHI)

34

yMeHHE OOBEKTMBHO OLIEHHBaTh HHGOPMALHMIO O
BEILLECTBAX, MX IMPEBPAIICHUSAX M IPAKTUUECKOM
NPUMEHEHUH U YyMEHUE UCIOJIb30BaTh €€ JuId

PCUICHUA yqe6Ho— II03HAaBaTCJIbHBIX 3a1a4

Bnagenne ocHOBaMHM NOHATMWHOIO amnmapara u
CUMBOJIMYECKOTO SI3bIKA XMUMHHU MIJI COCTAaBJICHUSA
dopMynn HEOpPraHMYECKUX BEUIECTB, YpaBHEHUU
XUMHYECKHX PEaKIuld; OCHOBAMU XWMHYECKOU

HoMeHKIaTypsl (IUPAC u TpuBHAIBHON)

VYMeHne OOBICHATH CBSI3b IIOJIOXKEHHUS DJIEMEHTA B
[Tepuoauueckoit CUCTEME C YU CIIOBBEIMUA
XapaKTEepPUCTUKAMU CTPOCHHS aTOMOB XHUMHYECKUX
3JeMEHTOB (COCTaB M 3apsiy sapa, OOIlee Yucio
AJICKTPOHOB), PACIPEICICHUEM JJIEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX

MEPUOJIOB, KA U KLU

Hpe,[[CTaBJ'IeHI/Ie (¢} HepHOHHqCCKOﬁ 3aBUCHUMOCTHU

CBOMCTB XMMHUECKUX OJJIEMEHTOB (pajuyc aroma,




AIEKTPOOTPULIATETIBHOCTE), MPOCTBIX M  CIIOXKHBIX
BEILIECTB oT MOJIOKEHU S 3JIEMEHTOB B
[lepronnueckoil cucreme (B MallbIX NEpPUOAAX U

[JIABHBIX TOJTPYIIAxX) W DJIEKTPOHHOTO CTPOCHUS

aToma

7 YMmenuexnaccu puuupoBaTh:

7.1 XUMHYCCKICIIICMECHTEI

7.2 HEOpPraHMYECKUEBEIIECTBA

7.3 XAUMUYECKAEPEAKIINT

8 YMeHueonpenensTh:

41 BAJICHTHOCTh M CTEHEHb OKHCICHUS XUMHYECKHUX

' 3JIEMEHTOB, 3apsi NOHA

92 BUJl XHUMHUYECKOW CBSI3M M THUI KPUCTAJUIMYECKOU

' CTPYKTYPHI B COCTUHCHHSIX

83 XapakTep cpeabl B BOJHBIX PacTBOpax BEIIECTB

' (KUCTI0T, OCHOBAHHUI)

8.4 OKUCIIMTEIIb H BOCCTAHOBUTEIIH

9 YMeHue XapaKTepu30BaTh du3nYecKre u
XUMHUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ,

01 rpaduT, anmMas, KpeMHHUH, a3ot, gocdop, cepa, XiIop,

' HATpUM, KaJWil, MarHuil, KaJdblUHH, QIIOMHHUM,
KEJe30)
CIOKHBIX BEIIECTB, B TOM YHCJIE€ HX BOIHBIX
pacTBOPOB (Bonma, aMMHaK,  XJIOPOBOIOPOI,
CEpOBOJIOPOA, OKCHUIBI W THUIPOKCUIBI METaIIoB I-

92 A rpynn, amomunus, meau (II), nuuka, xenesa (1

' u III), okcuner yrepoma (II m 1V), xpemuaus (IV),
azota u ¢ocdopa (II u V), ceppr (IV u VI),
CepHUCTasA, CepHas, a30THCTAas, a30THas, GochopHasi,
YroJbHasi, KpEMHHUEBask KUCJIOTa M UX COJIN )
MPOTHO3UPOBATh U  XapaKTepu30BaTh CBOICTBA

9.3 BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHMU,

NPpUMCHCHUEC BCHICCTB B 3aBUCUMOCTH OT HX




CBOI>'ICTB, BO3MOKXHOCTE IIPOTCKAHUA XUMHUUYCCKUX

HpeBpaH_leHI/II\/'I B pa3/IMYHbIX YCJIOBUAX

10

VMeHne CcocTaBiATh MOJICKYJIAPHBIE W HOHHBIC

YpaBHCHUSA peaKHHﬁ, B TOM 4YHCJIC:

10.1

peaKIMinOHHOTO0OMEHa

10.2

OKI/ICJ'II/ITGJ'ILHO-BOCCTaHOBI/ITCJH)HI)IXpCaKHI/Iﬁ

10.3

WJUTIOCTPUPYIOLIMX XUMHUYECKUE CBOICTBa
W3Y4CHHBIX  KIAcCOB  (IPYII) HEOPraHHYECKUX

BEILIECTB

10.4

MOATBCPIKAAOIIM X TCHCTUYCCKYIO B3aMMOCBS3b

MCXKAYy HUMHU

11

YMeHUEeBbIYUCISTD (TPOBOAUTHPACUETHI ):

11.1

OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl
BEILECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOIO JJIEMEHTA B

COCIMHCHUU

11.2

MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €0 MACCy, 00BeM ra3on

114

M0 YpaBHEHMSM XMMHUUYECKMX PEaKUHil M HaXOIUTh
KOJIMYECTBO BEIECTBA, O0bEM M Maccy peareHTOB

WJIA TIPOJAYKTOB PEAKIHU

12

Brnanenue (3HaHHEOCHOB):

12.1

OCHOBHBIMH  METOJaMH  HAy4HOTO  TO3HAHUSA
(nabmoaenue, U3MEpEeHHe, SKCIIEPUMEHT,
MOJCIMPOBAHNE) TPU HW3YyYCHUH BEIIECTB U
XUMUYECKUX SBJIEHUM; yMeHUE CchOpMYyIHpPOBAThH

npo0IeMy U MPEUIOKHUTh MYTH €€ pellicHUs

12.2

Oe3zomacHOil pabOThl ¢ XMMMUYECKHMH BEIIECTBAMH,
XUMHUYECKOU IIOCYIOU u 1a0opaToOpHBIM

o0opyIoBaHNEM

12.3

npaBHIaMu 0€3011acHOTO OOpalleHus ¢ BEIIECTBAMH,
HCII0JIb3YEMBIMU B IIOBCEJHEBHOW  KU3HH,
IpaBUJIaMU TOBEJEHMS B ILelsAX cOepexeHus
300pOBbsl U  OKPYXKAIOLIEH IPUPOJHOU  CpPEIbI;

IIOHMMaHHUe Bpena (OMacHOCTU) BO3JEHCTBUS Ha




KUBBIC OpraHU3MbI OHpeI[CJ'IéHHI)IX BCIICCTB,
CII0CO00B YMCHBIICHUA W MNPCAOTBPALICHUA HUX

BPEIHOTO BO3ICUCTBUSA

13

Hannuune MPAaKTHUYCCKHUX HABBIKOB IIJIAHUPOBAHUSA U
OCYHICCTBJICHUA (01 (5714%10)111%0,€ XUMHUYCCKUX

OKCIICPUMCHTOB!:

13.1

U3ydeHHEe W ONHucaHue (PU3MYECKUX CBOICTB
BELIECTB; O3HAKOMJIEHHE C  (U3UYECKUMH U
XUMUYECKUMHU SBJICHUSIMH; OIIBITHI,
WJUTIOCTPUPYIOIIE MIPU3HAKA IIPOTEKAHUS

XUMHYECKUX PEAKIIUN

13.2

M3y4EeHUECIIOCO00BpasAeICHUsICMecei

13.3

IMOJIYICHHUEC KHUCIIOPOJa W HU3YUYCHHUC CTO CBOﬁCTB;
MMOJIYYCHHUC BOAOpPOAa W HU3YUCHHUC CIO CBOﬁCTB;
MMOJYYCHHEC VYIVICKMCJIOIO Tasa W HU3IYYCHUC CTo
CBOﬁCTB; MMOJIYYCHHUC aMMHAKa W H3YYCHHC CIo

CBOWCTB

13.4

MPUTOTOBJIGHHE  PAacTBOPOB C  OMNpeAenEéHHON

MacCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA

13.5

INPUMEHEHHE WHJIMKATOPOB (JIAKMyca, METUJIOpAaHIKa
u (¢eHondranenHa) I ONpEAETICHHs Xapakrepa

Cpelbl B pacTBOpax KUCIIOT U LIesiouei

13.6

HNCCIICAOBaHHEC U OIIMCAaHNE CBOICTB HCOPraHUYCCKUX
BCUICCTB Pa3INIHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHCﬁCTBHﬂ KHMCJIOT C METaJlllaMH, OKCHIaMH
MCTAJJIOB, PpPAaCTBOPUMBIMH MW HEPACTBOPUMBIMHU
OCHOBAaHHAMU, COJIAMU; IMOJTYYCHUC HECPACTBOPUMBIX
OCHOBaHHfI; BBITCCHCHHEC OAHOTO ME€TAJlJIa APYITUM U3
pacTBOpPa COJIM; UCCICAOBAHUC aM(1)OTepHBIX CBOMCTB

THAPOKCU 0B aJIOMUHUS U ITMHKA

13.7

pelleHruEe SKCIEPUMEHTANBHBIX 3aJa4 MO0 TeMaM:
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHECHUN;
«QNEeKTPOIUTUYECKAs JUCCoIMaIusy; «BaxHenmme
HEMETAJUIbl M UX COeOUHEHUs»;, «BaxuHelnme

MCTAJJIbI 1 UX COCOAVHCHMU S




13.8

XUMHYECKHE  OKCIICPUMEHTHI, HILTFOCTPHPYIOLIIE
MPU3HAKA TPOTEKAHHS PEAKIU HMOHHOTO OOMEHa;
KAaueCTBCHHBIC pEAKIUM Ha TMPHUCYTCTBYIOIME B
BOJHBIX pacTBOpax WOHBI: XJIOPUI-, OpOMHJ-,
nomua-, cyinbdar-, docdar-, kapOboHAT-, CHIMKAT-
AQHUOHBI, THAPOKCHUII-MOHBI, KATHOHBI aMMOHUSI,
MarHusi, Kajablysl, ATIOMUHMS, Keme3a (2+) u xenesza

(3+), menu (2+), muHKA

14

VYmenue:

14.1

MPEACTaBIATh PE3yAbTAThl DKCIEPUMEHTa B (opMme
BBIBOJIOB, JIOKAa3aTEJIbCTB, TPaQUKOB H TaOIUIl |

BBISBJIATE OMIIMPHUYCCKHUC 3aKOHOMCPHOCTH

14.2

YCTaHABJIUBAaTh CBSI3U MEXIY peanbHO
HaOMIOAAeMBbIMU ~ XMUMHUYECKUMHU  SIBICHUAMH U
[mponeccaMy, IMPOUCXOMAIUIMMU B Makpo- U
MHUKPOMHpE, OOBSICHSTH NPUYUHBI MHOTOOOpa3us

BEILIECTB




HEPEYEHDB 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOMT OCYJAPCTBEHHOM OK3AMEHE 110 XUMHUHU

Kon

HpOBepﬂeMbl injieMe HTCOACPKAHUA

HepBOHa‘IaJ'IBHBIeXI/IMI/I‘IeCKI/ICHOHHTI/IH

1.1

UucTsie BemecTBa 1 cMecu. CiocoObI pasziesieHus cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckre diieMeHThl. CHMBOJBI XHMHUYECKHX

OJICMCHTOB. HpOCTI)Ie 1 CJIOKHBIC BE€HIICCTBA.

1.3

Xumuueckas (Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHUX OJEMEHTOB.

CTeneHbOKUCIEHU S

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTeIbHAs aTOMHas Macca.
OTHOCHUTEIIbHAS MOJICKYJIApHas Macca. MaccoBas J0JI1 XUMHUYCCKOI'O DJICMCHTA

B COCAMHCHUH

L.5

KomuuectBo BemectBa. Mosb. MosmsipHast macca. MousipHbIE 00BEM Ta30B.

Bzaumocss3b KOJIMYECTBA, MACChI U YU CJIa CTPYKTYPHBIX CAWMHUI] BCUICCTBA

1.6

DU3MYECKHE M XMMHUYECKUE SBJICHUS. XUMHYECKas peakius U e€ MPU3HAKU.

3aKOHCOXpaHeHI/I${MaCCBIBeH_IeCTB . XI/IMI/I‘ICCKI/IeypaBHeHI/IH

[lepuonuueckuit 3akoH u Ilepumoanyeckas cUCTEMa XUMHUUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHMEaTOMOB

2.1

[lepuonuueckuil 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX deMeHToB J[.M.
MengeneeBa. [lepuonsl u rpymnnbl. OU3HYECKUNH CMBICH MOPSAKOBOTO HOMEpA,

HOMCPOB I€pHUOaAa U I'PYHIIbI 3JICMCHTA

2.2

Crtpoenne atomoB. CocTtaB aromMHbIX suep. Msoromsl. Dnekrponbl. CTpoeHue
DJIEKTPOHHBIX  000JI0YeK aToMOB TepBBIX 20 XUMHUYECKUX DIIEMEHTOB

Ilepnonnueckoit cucremsl .M. Mennaeneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKHX AJIEMEHTOB IEPBBIX TPEX
NEepUOJIOB, Kaius, Kalblus (paaMyca aToMoOB, 3JIEKTPOOTPHUIATEILHOCTH,
METAUIMYECKUX U HEMETANIMYEeCKUX CBOMCTB) M HMX COCOUHEHUH B
COOTBETCTBUM C IIOJIO)KEHHEM DJJIeMEHTOB B llepumoaudeckoil cucreme u

CTPOCHUEM UX aTOMOB

CtpoeHueBenecTa

3.1

Xumuueckas cBs3b. KoBajeHTHas (mojdsipHas W HEMOJIIPHAsi)  CBSI3b.
DJIEKTPOOTPULATEILHOCTh ~ XUMUUYECKUX  3JIeMeHTOB.  MoHHas  CBs3b.

MerayuinueckasacB3b




3.2

Tumbel  KpUCTANIMUECKUX PEIIETOK (aTOMHas, HWOHHas, MeTaJIMYecKas),
3aBUCHMOCTbh CBOMCTB BELIECTBA OT THUMA KPUCTALIMUYECKOM PELIETKM U BUJA

XUMHUUECKON CBA3U

Baxneiinme NpCeACTaBUTCIIN HCOPTraHUYCCKHUX BCIICCTB. Hemeramnel u ux

COCANHCHMS. Mertanis! u HUXCOCOAUHCHU A

4.1

Knaccudukanuss u HOMEHKIATypa HEOPTaHUYECKHMX COCAMHCHHI: OKCHIOB
(conmeobpasyromme: OCHOBHBIE, KUCJIOTHBIE, ampoTepHbIC) U
HecosieoOpa3yronme; OCHOBaHWUM (MIEJI0OYM W HEpPacCTBOPUMBIE OCHOBAHUA);
KUCIIOT  (KUCIIOPOJICOJCPIKAIIME UM  OCCKUCIOPOJAHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJiel (CpEAHUX U KUCIIBIX)

4.2

®du3nyeckue M XUMHYECKHE CBOMCTBaA MNPOCTBIX BCHICCTB-HCMCTAJJIOB!

BOJIOPO/Ia, XJI0pa, KUCIOPO/a, Cephl, a3ota, hochopa, yriepoaa, KpeMHHS

4.3

dusnyuecKkue W XUMHUYECKHME CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHSA,
HaTpHUs, Kanus, MarHus u KaJIbIIHs, AJIFOMUHUS, JKene3sa.

DJIEKTPOXUMHUYECKUUPSTHAMPSHKEHUITMETAIIOB

4.4

PU3MYECKHE U XUMHUYECKHME CBOMCTBA BOJOPOAHBIX COEAMHEHUM HEMETAJIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnyeckre U XUMUUYECKHE CBOMCTBa OKCHIOB HemeTaiuioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), ymmepoma(Ill, IV), xpemuusa(IV).

HOJ'IyLIeHI/ICOKCI/I,I[OBHeMeTaJ'IJ'IOB

4.6

Xumnueckue cpoiictBa okcuaoB: metamuioB IA-IIIA rpynm, nunka, meau(Il) u

xene3a(Il, I).[ToryueHreOKCH TOBMETAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHUM M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEPE
TUJIPOKCUIIOB  aJIOMUHHMS, Kene3za, 1uHKa). [lomydeHneocHoBaHUl U

aM(OTEpHBIXTH IPOKCHIOB

4.8

OOume XMMHYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOJIOPOTHOM, CEPOBOIOPOIHOM,
CepHUCTOM, CEepHOMU, a30THOU, (ocPopHOU, KpeMHUEBOU, yroibHOH. OcoObie
XMUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM W Aa30THOM KHUCIIOT.

[Tonydyenue kucior

4.9

O6ume xumuyeckue cBoiicTBa cpenHux conelt. [lomyuenuneconei

4.10

[Monydenue, cobOupaHue, paclo3HaBaHUE BOJOPOJA, KHUCIOPOAa, aMMHUAKa,

YIJIEKMCIIOTO Ta3a B JJabopaTopuu

4.11

Ilomyyenue aMMuaka, CEpHOM U Aa30THOHW KHUCJIOT B IPOMBILUIEHHOCTH.

OO0mmecnocoObITOTYyICHUIMETAIIIOB




4.12

I'eneTnueckas CBS3b MEXKAY KillaCCaMH HECOPraHU4YCCKUX COCI[I/IHCHI/II\/'I

XUMUUECKUEPEAKIUT

5.1

Knaccudukanus XaMUYeCKUX peakuil Mo pa3IMYHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy Y4YacCTBYIOUMX B pEAaKUMH BEILECTB, IO TeEmIoBoMy 3(exry, 1o

M3MEHCHUIO CTEIICHEH OKHUCIICHNS XUMHYSCKHUX DJIEMCHTOB

5.2

TenoBo#l >(pheKT XUMUYECKOW peaKiny, TEPMOXHMHYECKHE YpaBHEHUS. JK30-

U SHJO0TEPMHUUECKUE peakuu. TepMoXuMHYeCcKue ypaBHEHUS

53

OXUCIMTEIFHOBOCCTAHOBHUTEIIHLHEIE pPCaKkuunu. OKXUCIIUTENIN U BOCCTAaHOBUTCIIU.
HpOHeCCBIOKI/ICJ'IeHI/Iﬂ u BOCCTAaHOBJICHH .

9J'IeKTp0HHBIfI6aJ'IaHCOKI/ICJ'II/ITGJ'IBHOBOCCT&HOBHTCHBHOﬁpeaKHHH

54

Teopus 3eKTpONUTHYECKON Auccorran. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HECOJICKTPOJIUTHI. CuibHbIE U clIa0bIe QJICKTPOJIUTHI. CTCHGHL,Z[I/ICCOI_[I/I&I_II/II/I

5.5

PCaKI_II/II/I HOHHOTO OOMeHa. YCJIOBHUS IMPOTCKAaHUA peaKLII/Iﬁ HOHHOTO O6M€Ha,

ITOJIHBIC U COKpaH_[éHHLIe HOHHBIC YPABHCHU A peaKI_[I/Iﬁ

XuMus 1 OKpyKaronascpeaa

6.1

BemectBa um marepualiel B IOBCEJHEBHOM JKM3HHM 4YeloBeKa. be3oracHoe
UCIOJIb30BAHME BELIECTB M XUMHUYECKUX Ppeakuuil B jaboparopuu U OBITY.

HepBaﬂHOMOH_[prI/IXI/IMI/ILICCKI/IXO)KOFaX " OTpaBJICHUSAX

6.2

XuUMHYECKOe  3arps3HEHHE  OKpYXarolel  cpenbl  (KUCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TMOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €r0 MPEAOTBPAIICHUS
[Ipenensnas nmomyctumas koureHtpanus BemectB (ITJIK). Ponp xumum B
pEIICHUH  JKOJOTHMYECKMX MmpoOjeM. YcuieHHe MmapHUKOBOro dddekra,

pa3pyuicHue O30HOBOTO CJI0A

6.3

[lpumenenue cepsl, azora, dochopa, yrieponaa, KpEeMHUS U UX COCTMHEHHH B
OBITy, MEOHMIIMHE, MPOMBINUICHHOCTH M CEIBCKOM Xxo3siicTBe. llprmmeHeHue
METAJUVIOB W CIJIAaBOB (CTalb, YYTyH, AIOPAJIOMHUHUNA, OpoH3a) B OBITY H
MPOMBININIEHHOCTH UX coequHeHui. [IoHsaTHe 0 KOppO3uH METaIOB, OCHOBHBIE

CIIOCOOBI 3allIMTBbI UX OT KOPPO3NHU

6.4

[lpuponHble HMCTOYHUKU YIIIEBOAOPOJOB (Yrojb, HPUPOAHBIA Ta3, He(dTb),

MPOIYKTHI MX MepepadoTKu (OEH3MH ), X POIb B OBITY  MPOMBIIUICHHOCTH

6.5

[lepBoHauasibHble MOHATHS 00 OPraHUYECKUX BEILECTBAX KaK O COEIUHEHUsX
yriepoJa (MeTaH, 3TaH, TUIEH, alleTUJIeH, TAHOJ, INIULEPUH, YKCYCHas KUCIIOTa).
[ToHsiTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KUPaX, OEJIKaX, yIIeBoJax — U UX

POJIK B )KMU3HHU YCTTIOBCKA




Pacuérrr:

7.1 oOPMYyITaAMXUMHICCKUXCOCTIHCH U
7.2 Macchl (MaccoBOIl) JOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHUYECKUMYPaBHEHU M




YYEBHO-METOMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Astop: Ky3nenosa Hunens EBrenneBHa, TutoBa Upuna MuxaiinosHa, ['apa Haranbs
Huxonaesna

U3znarensctBo: [IpocBenmenue/Bentana-I'pag, 2022 r.

Cepus: JIuaus YMK KysnenoBoit. Xumus (8-9)

METOIAUYECKHUE MATEPHAJIBI JIVIA YUUTEJIA

Xumusi. 8 wiacc. Meroauueckoe mocobrue aBTopbl: AxMeToB Mapat AHBapoBHY,

JlokTop memarornyeckux Hayk, AOUEHT KadeApbl METOAMKH €CTeCTBEHHOHAYYHOTo 00pa3oBaHus
1 UHGOPMAITMOHHBIX TEXHOJIOTUH Y IIBIHOBCKUM TOCYIAPCTBEHHBIN MEarorHYeCcKuii
yauBepcurter umenu . H. Yibauosa, ['apa Hatanes Hukonmaesna

Hcrtounuxk: https//rosuchebnik.ru/material/khimivya-8-klass-metodicheskoe-posobie0611/

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET

buoaunorexka HOK

8 kiacc - https://lesson.edu.ru/04/08

9 kiaacc - https://lesson.edu.ru/04/09
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