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Conepxanue

[TosicHuTeNbHAA 3aMKCKA

OO011ast XxapakTepuCcTHUKa y4eOHOro MpeaMeTa « X UMHS»
[enu n3yuenus: yueOHOro npeameTa « XUMUsDH)

Mecto yyebHOro npeamera «XUMus» B y4eOHOM ILJIaHE
Copeprkanue yueOHOTO IIpeIMeTa « X UMUSD)
[1nanupyemble pe3yabTaThl OCBOECHUS Y4€OHOTO MpeaMeTa
«XuUMUS» HA YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus
JIMYHOCTHBIE pEe3yNIbTATHI

MeranpenMeTHbIE pe3yJIbTaTh

[IpenMeTHbBIE pe3yabTaAThI

TemaTrnueckoe IIIaHuPOBAHUE

8 KJracc

9 xnacc

PabGouass mporpamma mo XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOoBaHMI K pe3ylibTaTaM OCBOECHHUS OCHOBHOM
00pa3oBaTeabHOI NPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa3oBaHus, MPEACTaBICHHBIX
B DenepalbHOM TOCyJapCTBEHHOM 0O0Opa30BaTE€IbHOM CTaHAAPTE OCHOBHOIO
oOmero oOpa3oBaHHs, C YYETOM paCHpeAesI€HHBIX M0 KjaccaM HpPOBEPSEMbIX
TpeOOBaHMI K PE3yJIbTaTaM OCBOEHHS OCHOBHON 0Opa30BaTENbHON MPOrpaMMbl
OCHOBHOT'O 0011[ero 00pa3oBaHUs M 3JEMEHTOB COJIEP)KaHUs, MPEACTABICHHBIX B
YHuBepcabHOM KOAM(PHUKATOpE MO XUMHH, a TaKKe Ha OCHOB € (eaepanbHOU
paboyeil mporpamMmbl BOCHUTaHMSI OOYYarOUIMXCS MPH MOIYYEHUHM OCHOBHOTO
obmiero oopas3oBanus u ¢ 'y uétom KoHuenuuu npenoaaBanus yaeOHOro mpeamMera
«Xumusi» B oOpaszoBarenbHbIX opraHuzanusx Poccuiickoit  ®Deneparuu,
pealn3yIoUMX OCHOBHBIE 0011€00pa3zoBaTesibHble IporpamMmsel (yTB. Perienuem
Komnernn Munnpocsemenust Poccun, nporokon ot 03.12.2019 N T1K-48H).

IHosicHuTe/IbHAA 3aIUCKA

CoryiacHO CBOEMYy Ha3HA4YEHUIO pabouas Mmporpamma SIBJIIETCS OPUEHTHUPOM JUJIst
COCTaBJICHHSI pabOYMX aBTOPCKUX MPOTpaMM: OHA JAET MPEICTABICHUE O ILEJSIX,
oO1iel cTpaTeruy 00y4YeHusi, BOCIUTAHUS U Pa3BUTUSL OOYHAIOIIUXCS CPEACTBAMU
y4eOHOro mnpenMera «XUMHUS»; YCTAHABIMBAET 0O0s3aTENbHOE MPEAMETHOE
COJEp)KaHue, NpeayCMaTpUBaeT  paclpeneieHue ero Mo  KjaccaMm H|
CTPYKTYpUpPOBaHHWE €ro Io pas3leinaM ¢ TeMaM Kypca, OIpeaesseT
KOJIMYECTBEHHbIEC U KAUYECTBEHHbBIE XapaKTEPUCTUKH COACPKAHUS; 1aET MPUMEPHOE
pacnpezeneHue y4eOHbIX YacoB IO TEMAaTHYECKUM pasjieiaam Kypca u
PEKOMEHIyeMyI0 (TMPUMEPHYIO) IMOCJIEIOBATEIbHOCTh MX H3yUEHHUS C YUYETOM
MEXMPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM ydeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaromuXcs; OMpesesseT BO3MOXKHOCTH IpeaIMeTa
JUIsL  pealu3alMd  TpeOOBaHM K  pe3ylbTaraM  OCBOCHHMS  OCHOBHOM
oOpa3zoBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs, a



Tak)ke TpeOOBaHMUM K pe3ysbTaTaM OOydeHHUs XMMHH Ha YPOBHE Li€JIeH M3ydeHus
IpeIMEeTa U OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIBHOM AEATEIbHOCTH/

y4eOHBIX IEUCTBUM YUEHHKA MO OCBOCHHUIO YYEOHOTO COACpIKAHUS.

O0mas xapakTepucTUKa y4e0HOro npeaMera « XumMushy

Bxrnag ydeOHoro mpenmera «XuMus» B JIOCTHKEHHE IIeJied OCHOBHOIO
oOmero oOpazoBaHus OOYCJIOBJIEH BO MHOTOM 3HAY€HUEM XUMHUYECKON HAyKH B
MO3HAHWU 3aKOHOB MPHUPOJbI, B Pa3BUTUU MPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO3JaHUHU HOBOM 0a3bl MATEPUAIBHON KYJIBTYPBHI.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PACHPOCTPAHUIIA CBOE
BJIMSIHME Ha BCe 00JACTH YEIOBEUYECKOro CYIECTBOBaHUS, 33/1ajla HOBOE BUICHUE
MHUpa, CTajda HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOU KYJIBTYPHI, HEOOXOIUMBIM
YCIIOBUEM KU3HU OOIECTBA: 3HAHWE XUMHUH CIYKUT OCHOBOM /i1 (POpMUPOBAHUSA
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEICTABICHUI O MATEPUATIbHOM €IMHCTBE MHUPA;
BXHYIO  pOJib  UrpatoT  (GopMUpyeMbIE  XUMHEH  MpeACTaBIeHUS O
B3aMMOIIPEBPALICHUSIX JHEPrMM W 00 DSBOJIONUU BEIIECTB B IPUPOJE;
COBpEMEHHAasi XUMHUs HallpaBJIeHa Ha PELIEHUE II100aNbHbIX MPOOJIEM YCTOMUYUBOTO
pa3BUTHS  YEJIOBEUECTBA —  CBIPbEBOM, DJHEPreTHMYECKOW, IHINEBOM U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHH B )KU3HU 0O111e-

CTBa CYIIECTBEHHO MOBBICHIIACH POJIb XUMUYECKOTO 00pa30BaHUs.

B miaHe couuanuzalMd OHO SIBJISIETCA OJHUM W3 YCIOBUU (OpMUPOBaHUS
WHTEJUIEKTA JINYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOAUMBI JJisi MPUOOpETEHUs
OOLIEKYIbTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEHHO TPYIAUTHCA B COLUYME H
OTBETCTBEHHO Yy4aCTBOBaTh B MHOT0OOOpa3HOM >KU3HU OOIIECTBA, JJIsl OCO3HAHUS
BAKHOCTH Pa3yMHOI'O OTHOIIEHHSI K CBOEMY 3J0POBBIO U 3J0POBBIO JAPYTHX, K
OKpYXaroIlel MPUPOAHON cpesie, sl TPaMOTHOTO MOBEICHHUS IIPU UCIIOJIB30BAaHUU
pPa3IMYHBIX MAaTEPHAIOB U XMMUYECKUX BEIIECTB B [IOBCEHEBHOM KU3HU.

XuMHueckoe 00pa3oBaHUe B OCHOBHOM IIKOJIE SIBJIIETCS 0a30BbIM
[0 OTHOIIEHHIO K CHCTeME OOIIero XMMHUYecKoro obOpaszoBanus. [losTomy Ha
COOTBETCTBYIOILLIEM €MY YPOBHE OHO PEaU3yeT MpUCyIIHe OOIIEMY XUMUYECKOMY
0o0pa30BaHMIO KJIHOYEBBIE LIEHHOCTHU, KOTOPBIE OTPaXKalOT TIOCYAapCTBEHHBIE,
OOIIECTBEHHbIE U UHIUBUYyaJIbHbIE MOTPEOHOCTU. DTUM ONPEAEIIAETCS CYLIHOCTh
oO1el ctpareruu oOy4eHHusl, BOCIIUTAHUS U PA3BUTHS 00y4arOIIMXCsl CPECTBAMU
y4eOHOTro mpeaMeTa « XUMHUsI».

N3yuenne mnpenmera: 1) cmocoOCTByeT peaau3alid BO3MOXKHOCTEM st
caMOpa3BUTU M (HOPMUPOBAHMS  KYJIbTYpbl JIMYHOCTH, €€ oO0med wu
(GyHKUIHMOHATBHOM TPaMOTHOCTH; 2) BHOCHUT BKJIaJl B (POPMHUPOBAHUE MBIIIJICHUS U
TBOPUYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHOW y4eOHOU
JNEATEIbHOCTH,  SKCHEPUMEHTAIBHBIX W HCCIEIOBATEIbCKUX  YMEHUH,
HEOOXOJMMBIX Kak B IIOBCEAHEBHOW KH3HH, TaKk M B MNPOPECCHOHATHHON
NESTEIbHOCTH; 3) 3HAKOMUT CO CTIeHU(UKON HAYYHOTO MBIIIICHUS, 3aKIa/IbIBACT

OCHOBBI II€JIOCTHOTO B3IVISIIa HAa E€AWHCTBO MPUPOJABI W YEJIOBEKA, SBIIAETCA
OTBETCTBEHHBIM 3TalioM B (DOPMHPOBAHHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH
MOAPOCTKOB; 4) CcrmocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K



€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHUE IIKOJILHUKOB. Ha3BaHHbIe HampaBiieHUs] B 00y4eHU U
XUMHUHU 00eCreunBaloTCs cielupuKon coiepxKaHusl IpeIMeTa, KOTOPhIN sBIsSETCS
NeJaroruuecky afanTUPOBAHHBIM OTpaXEHUEM 0a30BOI HAYKU XUMHU Ha
OIIPEIICIIEHHOM JTare €€ pa3BUTHS.

Kypc xumMuMm  OCHOBHOM  IIKOJIBI OPUEHTUPOBAH HA  OCBOECHUE
OOyYarONIMMHUCS OCHOB HEOPraHWYECKOM XHMHUM UM HEKOTOpPbIX TMOHATHH U
CBEJCHMI 00 OTIEIBHBIX 00BEKTaX OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi mpeaMera chopmupoBaHa Ha OCHOBE CHCTEMHOTO
noaxoaa K ero usydeHuro. CojaepaHue CKIIAJBIBAETCS W3 CUCTEMBI MOHATHHA O
XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI NOHATUN O XUMHYECKON PEAKLINAH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPUHLHUILY MOCIEI0BATEIBLHOIO
pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX NPEACTABICHUN Pa3HOTO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHMS KaK OCHOBBI BCEIO €CTECTBO3HAHMS YPOBHSA
Ilepuomuyeckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHAa XUMWH,
YUYEHUST O CTPOCHHMM aroMa U XUMHUYECKOM CBS3M, MPEACTaBICHUNH 00
IEKTPOJIMTUYECKON AUCCOLMALIMM BEIIECTB B pacTBopax. TeopeTnueckue 3HaAHUA
paccMaTpuBalOTCA HAa OCHOBE OMIIMPUYECKH IIOJYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCA MOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JPYTOMY, BBIITOJIHSIS
(GyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS M BO3MOXKHOCTEH
MIPAKTUYECKOTO PUMEHEHUS U MTOTYyYECHHS N3Y4aEMbIX BEIIECTB.

Takass opraHu3alusi COJAEpKaHHUS Kypca CIOCOOCTBYET  IpPEACTABICHHUIO
XUMHYECKON COCTABJIAIONIIENM HAyYHOW KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
npupoasl. Tem cambiM oOecrieuyuBaeTcs BO3MOXKHOCTh (POPMHUPOBAHUSA Y
OOy4YaromMXcsi LEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO M METOoAam
MIO3HAHUS B HayKe. BaXHO TakKe 3aMETHUTh, YTO OCBOEHHE COJECpXkKaHUs Kypca
IIPOMCXOAUT C IIPUBJICYEHHEM 3HAHUM W3 paHee M3YYEHHBIX KYypPCOB:
«OKpyKaromui Mup»,

«buonorusa. 5—7 xkinaccs» U «Pu3nkKa. 7 Kiacey.

Heau n3yueHusi yueOHOro npeamera « XuMHU»

K HAIPaBJICHUIO IIEPBOCTEIIEHHOM 3HaYUMOCTH pu peanu3zaunuu
oOpazoBaTeNbHbIX (QYHKIMN Tpeamera «XUMHUS» TPATULIHUOHHO  OTHOCST
dbopMupoBaHUE 3HAHUNW OCHOB XMMHUYECKOW HAyKHW KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa M Kak OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJBTYpHhI. 3ajadya MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUN — BaXHEUIIUX (AKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX MOJOKEHUH, JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaK-
T€pa, A3blKa HAyKH, 3HAHUM O HAYYHbIX METOAAX M3YYECHHUS BEIIECTB U
XUMUYECKUX PEaKInid, a TaKkke B OPMUPOBAHUU U PA3BUTHH YMEHHI U CITIOCOOOB
NESATEeTLHOCTH, CBSI3aHHBIX C TUTAHUPOBAHMEM, HAOIIOEHWEM W TPOBEICHUEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJIIOICHHEM TpaBMJI 0€30MacHOTO OOpaIleHus ¢
BEIIECTBAMHU B ITIOBCETHEBHOM KU3HU.



Hapsagy ¢ 3Tum nenu wW3ydeHus NOpeaMera B IporpaMMe YTOYHEHbI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOT'O OOILIETO
obpasoBanus. CerogHs B oOpa3oBaHMM 0CO00 3HAYMMOW  INPU3HAETCS

HAlpaBJIEHHOCTh OOy4YyeHUss Ha pa3BUTUE U  CaAMOPA3BUTHE JIMYHOCTH,

(dopMupoBaHue €€ HHTEIJIEKTa U o01Ieil KyIbTypbl. OOyueHne YMEHHUIO YUUTHCS U

OpoAODKaTh CBOE 00pa30BaHUE CaMOCTOSITENBHO CTAaHOBUTCS OJHOM W3

BAXHEHIINX QYHKINN y4eOHBIX PEAMETOB.

B cBs3M ¢ 3TMM IpU M3y4YEHHM IPEAMETa B OCHOBHOM IIKOJIE JOMHUHUPYIOLIEE

3HAYEHHE MTPUOOPENH TaKHUE LU, KaK:

¢ (GOpMHUPOBAHNE UHTEIJICKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOI

K caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATHUIO PEIICHUH,

CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

® HANpaBJIEHHOCTh OOYYEHHsS Ha CHCTEMATHYECKOE MPHUOOILECHUE ydaluxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIIBHOM  JIEATEIIBHOCTH, HAy4YHBIM  METOJaM
NO3HaHUs, POPMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e oOecrneyeHue YCIOBHH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OO0Y4YarOIIMMUCS
OMbITa PA3HOOOPA3HOW NESITENbHOCTH, MO3HAHUA M CaMOINO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI ), UMEIOIMX YHUBEPCATIbHOE 3HAYCHHE IS
pPa3IMYHBIX BUJOB JIESITEIbHOCTH;

e (dopMUpOBaHHE YMEHUI OOBSACHATH U OILIEHUBATh SIBJICHUS OKPY’KAIOILEro MUpa
HA OCHOBAHWM 3HAHUH U OIBITA, [IOJYYEHHBIX P N3YyYEHUN XUMUHU;

e (¢opMupoBaHHE Yy OOy4YaIOIIMXCS TYMaHUCTHUECKUX OTHOUIEHWW, MOHUMAaHMs
LHEHHOCTM  XMMHUYECKMX  3HaHMM Uil  BBIPAOOTKM  DKOJIOTHYECKH
LEJ€CO00Pa3HOro MOBEACHHUS B OBITY U TPYJOBOM NESITEIBHOCTH B LEJSAX
COXPAHEHHS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHON CPEIBI;

® pa3BUTUE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHUS OOLIEYETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY TmpoQuis U  HamnpaBlI€HHOCTH
JaabHEHUIIero o0y4deHus.

MECTO YUYEBHOI'O ITPEAMETA «XUMIA» B YHEBHOM IIVIAHE
B cucreme o61miero oopazoBanus «XuMus» Npu3HaHa 0043aTENbHBIM Y4EOHBIM
MPEIMETOM, KOTOPBIN BXOJUT B COCTaB MpeIMETHON 00sacTu «EcTecTBeHHO-
Hay4YHBIE IPEIMETHD.
Y4eOHbIM TJIaHOM Ha €€ u3yuyeHue OoTBeAeHO 136 ydyeOHbIX YacoB — Mo 2 4 B
Helemo B 8 U 9 Kkiaccax COOTBETCTBEHHO. /[l Ka)XXaoro Kiacca MmpeaycMOTPEHO
pe3epBHOE yuyeOHOE BpeMsi, KOTOPOE MOXKET OBITh HCIOJIb30BAHO YYaCTHUKAMHU
o0pa3oBaTeapHOTO Tpoliecca B HeNsIX (HOpMUPOBAHHS BapUATUBHON COCTABIISIIO-
el comepykaHusi KOHKpETHOM paboueit mporpamwmsel. [Ipu sTom o0si3atenbHas
(VHBapHaHTHas) YacTh COAEPKAHUS IPEAMETAa, YCTAHOBJIEHHAs NPHUMEPHOMN
paGoueil mporpamMmoii, U BpeMsi, OTBOJUMOE Ha €€ H3yuyeHHUe, JOJDKHBI OBITh
COXPAaHEHBI ITOJTHOCTBIO.
B cTpykrype mnpumepHoi paboueli mporpaMMbl HapsAy C TOSCHUTEIHHOU
3aIIMCKOW BBIJIEJICHBI CIEAYIOIIUE Pa3Ieibl:



® IUIAaHHPYEMbIE pE3yJbTaTbl OCBOCHMSI Y4YEOHOro Impeamera «XuMus» —
JUYHOCTHBIE, METAIIPEAMETHBIE, IPEAMETHBIE;

® cojiepXaHue yueOHOTo npeaMeTa « XuMUs» 10 rojiaM 00y4YeHus;

® [PUMEPHOE TEMATUYECKOE I[UIAHUPOBAHUE, B KOTOPOM JI€TAIU3UPOBAHO
COJIEp)KaHUE KaXIOM KOHKPETHOM TEMBbI, YyKa3aHbl KOJMYECTBO YacoB,
OTBOJMMBIX Ha €€ HU3y4YeHHE, W OCHOBHBIE BHJbl YUYEOHOW AESATEIBHOCTU
yYeHHKa, (QopMuUpyeMble TpU HM3YYEHHH TEMbI, TMPUBEAEH IEepeUYEHb
JEMOHCTpPALUii, BBINOJHIEMBIX YUYHUTEIEM, W TIEPEUYCHb PEKOMEHIYEMBIX
71a00paTOPHBIX OMBITOB U MPAKTUUYECKUX PAOOT, BHIMOIHAEMbIX YUAIIUMHUCS.

Conep:xanue y4eOHOro npeaMera « XumMMshy
8 kinacc
[lepBoHauUaIbHBIE XUMUUECKHE TOHATHS

[Ipenmer xumuu. Ponb XWMUM B KM3HHM 4YENIOBEKAa. lerna M BeEIIECTBA.
@u3nuecKne CBOMCTBA BEIIECTB. ATrpErarHoe COCTOssHUE BemecTB. [lonsaTue o
METOJIaX MO3HAHUS B XUMUU. XUMHUS B CUCTEME
Hayk. YucTeie BemecTBa U cmecu. CiocoObl pa3ieieHus cMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 3JIeMEHTbl. CUMBOJBI XMUMHUYECKHUX
aneMeHTOB. [IpocThie U cloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢dopmysna. BageHTHOCTH aTOMOB XUMHUYECKHUX HJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOcuTeNbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBast 10JI1 XUMHYECKOTO 3JIEMEHTa B
COEJIMHEHNUU.

Pu3NYECKHEe U XUMUYECKHUE SIBJICHUS. XUMHUUYECKas pEaKUs U €€ MPU3HAKH.
3aKOH COXpAaHEHMs] MacChl BELIECTB. XUMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3JI0KEHUsI, 3aMELIeHUs, O0OMEHa).

XUMHAYECKAN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TOCYyAOU, C
npaBuiamMu paboOThl B JIabopaTopuu U MpuUEMaMu OOpallleHHus ¢ Ja0OpaTOPHBIM
o0opyZOoBaHMEM; H3yYE€HHE M ONHCaHHe (U3MYECKUX CBOMCTB 00pa3LoB
HEOPTaHUYECKUX BEIIECTB; HaOMoAeHUEe (u3ndeckux (IJIaBIICHUE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTyIKe, KUIEHUE M KOHJACHCAIlUs BOJbBI) U
XUMHUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHWE  MEIHOM  MPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KHCJIOTOW) SIBICHUM, HAOII0/IECHUE U ONMCAHKUE PU3HAKOB
MPOTEKAHHSI XUMUUECKUX PEAKIUN (pa3ioKeHue caxapa, B3auMOJEHCTBUE CEpPHOM
KHUCIIOTBI C XJIOpuaoM Oapusi, pasznoxkenue ruapokcunaa meau(ll) mpu HarpeBanum,
B3auMoOJIelicTBHE Keje3a ¢ pactBopoMm comu Mmeau(Il)); wm3ydyenume cmocoOGoB
paszeneHus cMmecel (C TMOMOINbI0 MarHuTa, (QUIHTPOBAHWE, BBIMAPUBAHHUE,
JTUCTUIIIALIMS, XpoMaTorpadusi),

MPOBEICHUE OYKMCTKU MOBAapEHHOW COJIM; HAOJIOJEHUE U ONMHMCAHHUE PEe3YyIbTaTOB
MPOBEJICHUS ONbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAacChl; CO3JaHHe
Moeield MOJIeKYJ (IIapOCTEP>KHEBBIX ).

Baxnenmme npeacTaBuTeIM HEOPraHUUECKUX BEIIECTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopog — 37I€MEHT W MpoCToe
BeniecTBo. HaxoxzaeHue kucnopoga B mpupoae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucnopona. CrnocoOsl
IOJyYyeHUsl KUCIopoJa B JIabopaTOpuM M IpOMbIIIIEHHOCTH. Kpyrosopot
Kucaopoja B npupoje. O30H — ajuIoTPONHAsk MOAUPUKALUS KUCIOPOa.

TemnoBoit 3pPexT XUMUUECKON peaKkIK, TEPMOXUMHUUECKHUE YPaBHEHMSI, K30 U
SHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojslb U METaH. 3arpsi3HEHHE BO31yXa,
YCUJIEHHE MAapHUKOBOTO 3(peKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHue Bojopoaa B MpUpoJIE,
¢usznyeckue MW XUMUYECKHE CBONCTBA, NPUMEHEHHE, CIOCOOBI TOIy4YeHUSI.
Kucnors u conmu.

KonuuectBo BemectBa. Monb. MoisipHas macca. 3akoH ABoraapo. MoJsapHBIii
00BbEM ra3zoB. Pacy€Tsl M0 XUMHYECKUM YPaBHEHHUSIM.

Pusnueckne CBOMCTBA BoAbL. Boaa kak pactBopurens. PactBopsl. HaceimenHsie
¥ HCHACBIIICHHBIC PACTBOPBL. Pacmeopumocms éewecms 6 600e'. MaccoBasi 1015
BEILECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOpOB
B MPUPOJIE U B JKU3HU YesoBeka. KpyroBopot Bozibl B IpUpoAe. 3arpsi3HEHUE TpH-
ponHbIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuus Heopranmueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHBIE, KHUCIOTHbIE, aM{QOTEepHbIE) WU
HecoseoOpasyronue. HomeHkatypa okcuaoB (MeXIyHapoHasi U TpPUBHAJbHAS).
PU3NYECKNE U XUMUYECKNE CBOMCTBA OKCUIOB. [loyueHne okcuaos.

OcHoBanus. Knaccudukanysa ocHOBaHUM: MIETOYH U HEPACTBOPUMbBIE OCHOBAHUSI.

Homenknatypa ocHOBaHUM (MEXAyHapoiHas U TpuBHalibHasi). Puznueckue H
XMMHUYECKHE CBOWCTBA OCHOBaHMM. [lomydeHne ocCHOBaHHU.

Kucnotel. Knnaccudukanus kucinot. HoMeHknaTypa KucioT (MexXAyHapoaHas U
TpuBUanbHasi). du3nyeckue U XUMHUYECKHE CBOWCTBA KHUCIOT. PSij akTUBHOCTH
metauioB H. H. bekerosa. [Tonyuenue kucnor.

Conu. HoMenknatypa coneil (MeXIyHapoaHas U TpUBHAJIbHAs). PU3HUECKUE U
XMMHUYECKUE CBOMCTBA coiel. [lomyuenue comen.

I'eneTnyeckas CBS3b MCKAY KiIacCaMMU HCOPIraHNMYCCKUX COCI[HHGHHf/'I.

XUMUYECKUI HKCIIEPUMEHT: KAYECTBEHHOE OMpPEJICTICHUE COJIEPIKAHUSI KUCIOPOIa
B BO3[yXe; IMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHWE U H3YyYEHHUE CBOMCTB
KHCIIOpOJa; HAONIOACHUE B3aMMOJEHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHS
BO3HMKHOBEHUS U MPEKpalieHus: ropeHus (moxkapa); 03HaKOMJICHHE ¢ o0pa3iaMu
OKCHUJIOB M OMTMCAHUE WX CBOMCTB; MOJIyYeHHE, COOMpaHUe, paclio3HAaBaHUE U U3yUe
HHE CBOMCTB BOJIOpoJia (TOpeHME); B3auMoieicTBIE Bojiopoia ¢ okcuaom mean(Il)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUAIOB); HAOJIOJICHHE O0pa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEILECTB C
pPa3IMYHON PACTBOPUMOCTHIO; TMPUTOTOBJIEHUE PACTBOPOB C OMpPEACIEHHOM
MacCOBOM /10JIell pacTBOPEHHOTO BEIIECTBA; B3AUMOJCICTBHE BOAbI C METAJJIaMU
(HaTpeM ©  KaiblWeM) (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPHUAIIOB);
OMpENICJICHHEe PACTBOPOB KHUCIOT U IIEJIOYEe C TMOMOILIbIO HWHANKATOPOB;
UCCJEeIOBaHUE OO0pa3l0oB HEOPraHWYECKUX BEIIECTB pPa3-JIUYHBIX KJIACCOB;
HaOJII0/ICHNE U3MEHEHUSI OKPACKH MHJIUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOYEH;
uzydyeHue B3aumozeiicTBus oxkcuaa menu(ll) ¢ pacTBopoM cepHOW KHUCIOTHI,



KUCJIOT C METaUIaMH, PEAKIUN HEUTPAIM3ALUU; IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METalJia JIPYrMM U3 PacTBOpa COJM; PEIICHUE
AKCIICPUMEHTANIBHBIX 3a/lad Mo TeMme «BaxHelmme Kiacchl HEOPTraHUYECKUX
COCIMHEHUI.

[Tepuoanueckuii 3akoH u lleprnoanueckas cucrema

XUMHWYCCKUX 3JICMCHTOB ]_I . MGHILGJ'IGGBa. CTpOGHI/IC aTOMOB.
Xumunaeckas cB3b. OKMCINTEILHO-BOCCTAHOBUTEIBLHBIC pe€aKnunun

[TepBbie MONBITKY KIACCUPUKAIIMN XUMUYECKUX 3JIeMEeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEIIbHBIC METaJlIbl, TaJOTCHBI,
WHEpPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT aM@oTepHbIC OKCHIBI U
TUJIPOKCUIBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cuctemMa XumMuueckux 3iuemenToB /1. U.
Menneneea. KopoTkonepuoaHas u jaiuHHONepuoHas dopmel [lepruoanyeckoit
cucteMbl xumudeckux 3nemeHToB J[. M. MenneneeBa. Ilepnoabl W Ipymiibl.
OU3NYECKUd CMBICT TMOPAJAKOBOTO HOMEpAa, HOMEpPOB NEpUOAa U TPYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CoctaB atroMHbIX saep. M3otonbsl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XHMHUYECKHX  DJIIEMEHTOB
[Tepuomnueckont cucremsl JI. M. MeHnneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuIo B [leprnoanueckoit cucreme 1. . Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJuyca aTOMOB XMMHUYECKHX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyIIaM U NepuojaM. 3HaUeHUe
[Tepuoanueckoro 3akoHa u [lepnoagudeckor CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuUTHA HAYKHU U npakTuku. [. 1. MenneneeB — y4€HbIN U rPaKTaHUH.

Xumuyeckass cBsi3b. KoBajlieHTHass (MOJispHAasT W HEMOJsIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIIN U BOCCTAHOBHUTEIIH.

XUMUYCCKHM DKCIICPUMEHT: HM3y4YeHHE OOpa3lloB BEIIECTB METAUIOB |
HEMETAIJIOB;, B3aMMOJAECHCTBUE THUIPOKCUAA I[MHKA C pPacTBOpAMU KHUCJIOT H
1IEJIOYEH; MPOBEJICHUE OMBITOB, WUIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX pPEaKIUi (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHCHHUS ).

MesxknpeaMeTHbIe CBA3H

Peanuzanusi MeXINpeIMETHBIX CBSI3€M MNpU HM3YyYEHHMM XUMHUU B &8 Kijacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUHN, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O [UKJIA.

OO0mue ecTecTBEHHO-HAY4YHBbIC TOHSTHSA: HAy4dHbIA (PaKT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCuUKalus, TEePUOJAUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
pPaIoOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUYECKHUM 3a-psJl, BEIIECTBO, TEJO, 00BEM,
arperaTHoe¢ COCTOSHHE BeEIIecTBa, Ta3, (HU3WYECKUe BEIWYMHBI, CIUHHUIIBI

U3MEpPEHHUs, KOCMOC, TUIaHETHI, 3B€31b1, COJHIIE.
buonorus: dorocunres, apixanue, onocdepa.



['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TOPOJbI, MOJIE3HBIC
MCKOIIaeMbI€, TOTLIMBO, BOJIHBIE PECYPCHI.

9 Kiacce

BGHIGCTBO N XUMHUYICCKaA PCAKIIUA

Ilepnognueckuit 3akoH. [leproanueckas cucrema XuMH4eckux 3iaeMeHnToB /1. U.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, KaJIMs, KaIbLUI M HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomgmueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BemecTBa: BHABI XUMUYECKOM CBA3U. THUIBI KPUCTALIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus n HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB (MEXIyHAPOIHAS U
TpUBUAJIbHAsA). XHMMHUYECKHUE CBOKCTBA BEIIECTB, OTHOCSAUIMXCS K Pa3IuYHbIM
KJIACCaM HEOPraHUYECKUX COCAMHEHUH, I'E€HETHUYECKas CBA3b HEOPraHHYECKHX
BEIIECTB.

Knaccudukanus XuMU4ecKUX peakuui 1o pa3IMyHbIM MPU3HAKAM (TI0 YUCITY U
COCTaBY YYacTBYIOIIMX B PEAKUMU BELIECTB, MO TeEIIoBOMY 3((dexTy, 1o
WU3MEHEHUIO CTENEHEH OKHMCIECHUS XMMHYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[lonsiTue o ckopoctu xumuueckod peakuuu. Ilonsarue 00 o0OpaTuMbIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusix. [IoHsTHE 0 rOMOre€HHBIX U IreTepOreHHBIX

peaKnusiXx. Ilonsmue o xumuueckom pasHoseCUU. @aKmOPbl, eiauArouwue Ha
CKOpOCnlb XUMUYECKOU peAKUUU U NOJOHCEHUE XUMUUECKOCO0 PABHOBECUAL.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIIEKTPOHHBIHN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YPaBHEHHM
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.
Teopust 3MEKTPOIUTUUECKOW AUCCOLUUAIMU. IJIEKTPOJUTHI W HEIIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HMCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMU4ecKo# cBsi3u. CteneHp Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.
Peakiuu moHHOTO OOMeEHa. YCIOBUS TPOTEKAHUS PEaKIMid HMOHHOTO OOMeEHa,
MOJHBbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM U COJel B CBeTE€ TMpPEACTaBICHUN 00 3JICKTPOIUTUYECKOMN
nucconnanyu. KauectBeHHbie peakiinv Ha HOHBL. [loHATHE O THIpOIU3E COEH.
XUMUYECKHI HSKCHEPUMEHT: O3HAKOMIICHHE C MOJENISIMU KPHUCTANIMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMmeTawioB (rpadura u
ajMasa), CJIOXHBIX BEIIECTB (XJIOpUAa HATpHsl); HCCIETOBAHHE 3aBHUCUMOCTH
CKOPOCTH XHMHMUYECKON peakIuh OT BO3JCUCTBUA Pa3IU4YHBIX (HaKTOPOB,;
UCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCOLMAIIUN
KHUCJIOT, IIEJOYeld U coyiell (BO3MOXHO HMCIOJIb30BAHUE BUIECOMATEPHUAIIOB); MPO-
BEJICHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs PEaKIUid HOHHOTO
oOMmeHa (oOpa3oBaHHE OCajJika, BbIJEJIEHHE raza, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropenue, peakiuu pa3aoKeHUs, COSAUHEHMUsI); paclo3HABaHUE HEOPTaHUYECKUX



BCIICCTB C IIOMOIIBKO KAa4YCCTBCHHBIX peaKuHﬁ Ha HWOHbI; PCHICHUC OKCIICPU-
MCHTAJIBHBIX 3aJa4.

Hewmetannel u ux COCIUHCHU A

OOmrast  xapakTepucTuka TrajnoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3MUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha IPHUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHast KHUCIOTa, XMMUYECKHAE CBOMCTBA, IMOJIy4CHHE, NMpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHM3M YeEJIOBEKa. BaxkHeWmme XJI0puapl U HUX
HAaxO0XJICHUE B IIPUPOJIE.

OOmass xapakrtepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapAaKTEPHBIE CTENIEHU OKUCIICHUSI.

CrpoeHue u (pu3nyeckue CBOMCTBA MPOCTBIX BEUIECTB — KHUCIOPOJA U CEpHI.
AnoTponHble MOAU(PUKALIMK KUCIOPOAa U cepbl. XUMHUYECKUE CBONCTBA CEPBHI.
CepoBo10po/1, cTpoeHHE, GU3UIECKHE U XUMUYECKHE CBOMCTBA. OKCHUJIBI CEpPhI KaK
IPEJCTAaBUTENIN  KUCIOTHBIX oKcuaoB. CepHas KuCIOTa, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTENS Kiacca KUCIOT U crenudpuye-
CKH€). XMMHUYECKHE pEaKIHMH, JIeKAIIHMEe B OCHOBE IPOMBILUIEHHOTO crocoda
NOJIy4eHUs cepHOU KUCnoThl. [Ipumenenue. Conu CepHON KUCIOTHI, KAY€CTBEHHAS
peakuuss Ha cyiabdaT-uoH. HaxoxxneHue cepbl M €€ COSAMHEHUH B MPUPOJE.
XHWMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSAMU Cepbl (KHCIOTHBIE
JIOKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAIlECHNUS.

OO6mass xapakrepuctuka 35eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.

A30T, pacmpocTpaHeHHe B Mpupoje, (PpU3ndecKue W XUMHUYECKHE CBOMCTBA.
KpyroBoport azora B npupojie. AMMHAK, ero (U3MIEeCKUEe U XUMUYECKHUE CBOMCTBA,
noysyueHrue u npuMeHenue. Coid amMMOHHS, UX (U3UYECKHE U XUMHUYECKHE
CBOICTBa, NMpuMeHeHHEe. KadyecTBeHHas peakius Ha HOHbI aMMOHHS. A30THas
KUCJIOTa, €€ ToyiydeHue, (U3MYecKue M XHUMHYECKHUE CBOWCTBa (0oOlIue Kak
MpEACTABUTEIISI Kjacca KUCIOT U cnenuduyeckue). Vcnosib3oBaHHEe HUTPATOB U
coJieil aMMOHMS B Kau€CTBE MUHEPAJIbHBIX YI00OpeHui. XuMUYECKOe 3arpsa3HEeHUe
OKpY’)Karoliel cpeabl COCAMHEHUSMH a30Ta (KUCJIOTHBIC MHOXKIU, 3arpsi3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).

®docdop, amnorpornHsie Moaudukanuu (ocdopa, puznyeckue U XUMHUUYECKUE
cBorictBa. Okcun pocdopa(V) u dbochopHas kucinora, GU3NIECKHE U XUMHUCCKUC
cBoiicTBa, momydenue. Mcmonb3oBanue QocdaToB B KayecTBE MHUHEPATHHBIX
ynoopenwnii. O0mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH

CTPOCHHSI AaTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amwioTpomHble MOAUMUKAIMK, PACHpPOCTpaHEHUE B  MPHUPOJE,
dbu3nyeckre U XUMUYECKUe cBoicTBa. Ancopbuusi. KpyroBopor yriepona B
npupozae. Okcuapl yriepoaa, ux GU3NIECKne U XMMUYECKHUE CBOWCTBA, JIEHCTBUE
Ha YKUBbIC OPTaHU3MBbI, TTOJTYUYECHUE



Y IPUMEHEHUE. DKOJIOTHYECKUEe Po0IIeMbl, CBA3aHHbIE ¢ OKcuaoM yraepoaa(IV);
TUNOTEe3a INI00AJBHOrO MOTEIUIEHUs KJIMMaTa; MapHUKOBBIM 3(QeKT. YrosbHas
KHUCIOTa U €€ CcoiiM, UX (PU3MYECKHEe M XMMHUYECKHE CBOWCTBA, IOIY4YEHHE U
npumeHenue. KauecTBeHHass peakiuss Ha KapOoHaT-WOHbL. Mcnonbs3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM X031 CTBE.

[lepBoHavasibHbIE TOHATHA 00 OPraHMYECKUX BEHIECTBAX KaK O COETUHEHUSX
yriaepojia (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, TaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
Ux cocmas u xumuueckoe cmpoenue. TloHATHE O OMOJOTHMYECKH BaKHBIX
BEILIECTBAX: JKHMpax, OeJiKkaxX, yIJIeBOJaX — M HMX POJM B JKU3HHU YeJIOBEKA.
MamepuanvHoe eOuHcmeo opeaHu4ecKux U HeopeaHu4yecKux coOeOuHeHul.

Kpemnuii, ero ¢puszndeckue 1 XUMUYECKHUE CBOMCTBA, MOJyUYEHHUE U PUMEHEHHE.
CoenuHenust kpemMHus B mpupoae. OOmme mnpenacraBieHus 00 OKcUIe
kpemHus(IV) u kpemuueBoir kucinore. CUIMKATHI, UX HCIOJIB30BAHUE B OBITY,
MEIUIIMHE, TMPOMBIIUICHHOCTU. BaoicHeliwue cmpoumeibHble MAMepuabl:
Kepamuka, Cmekao, yemeHnm, oOemon, oicenezobemon. IlIpobremvl 6GezonacrHoeo
UCNONIL308AHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUIHU.

XUMUYECKUN SKCIEPUMEHT: HU3yY€HHE OOpa3l0B HEOPraHUYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; TPOBEJICHNE KAUYECTBEHHBIX PEAKIIUNA Ha XJIOPUA-UOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpa)karomue Qpu3nyeckue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUI (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHME C oOOpaslamMu XJOPUIOB (Tajo-r€HUJIOB);
O3HAaKOMJICHHE C 00pa3laMu Cepbl U €€ COCTUHEHUSIMHU (BO3MOYKHO MCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB); HAOIIOJCHUE TIpollecca OOYTIMBAaHUS caxapa Ioj JACHCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTHI; HM3Y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEpHOU KHCJIOTHI, MPOBEICHUE KAYECTBEHHOW peakiuu Ha CYJib-
dbat-uoH 1 HAONIOJIEHHE MPU3HaKa €€ MPOTEeKaHUs; O3HaKOMJIEHUE ¢ (U3UYECKUMU
CBOMcTBaMHU a30Ta, ¢ochopa W HUX COCAUMHEHUN (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBHIX U (HOChHOPHBIX yAOOpPEHUH; MOTydeHUe,
coOupaHue, pacrno3HaBaHUE W W3YYCHUE CBOWCTB amMMHaKa; MPOBEJACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); M3y4YCHHE Mozenein
KPUCTAUTMYECKUX pEmETOK anMasza, rpaduta, QyiepeHa; O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a; MOJy4eHHE, COOMpaHue, paclo3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a; MPOBEACHUE KAaYeCTBEHHBIX PEaKIuii Ha KapOo-HaT- U
CUJIMKAT-UOHBl W W3YYEHHE TNPU3HAKOB HUX TMPOTEKAHUS; O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOW MPOMBIIUICHHOCTH; PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS.

MerTauibl ¥ UX COCIUHCHUA

OO011ast XxapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nojnoxkenuss B llepuonnueckoit cucreme xumudeckux anemeHtoB [ .
MenpneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. Merajuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl



HanpsDKeHUH MeTaisioB. OU3NYecKue U XUMUYECKHEe CBOMCTBA MeTaiioB. O01ue
CHOCOObI TONy4eHHs MeTaioB. IloHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CcocoObl 3amUThl MX OT Koppo3ud. CruiaBel (CTajlb, YYT'yH, AIOPATFOMHUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilemounble MeTasulbl: MoOJIOkKeHUEe B lleprogudeckoil cUCTEME XMUMHUYECKUX
anemeHTOB /. . MenpaeneeBa; CTpoeHHME MX aTOMOB; HAaXO0XIAEHUE B IPUPOE.
duznyeckre U XMMUYECKUE CBOKMCTBA (HA mpuMepe HaTtpus U Kanus). OKCuasl U
TMAPOKCHIBI HAaTpus W Kauud. [IpumMeHeHue IeNOYHBIX METALIOB U HX

COECIUHCHUH.
[[lenouyHo3eMenbHbIE  METaJIbl MarHMd M Kajblldi: IOJOXKEHHE B
[lepnoanueckont cucreme xXuMru4yeckux 3eMeHToB [l. 1. MeHnneneeBa; ctpoeHue
WX aTOMOB; HaXOXJICHHE B mpupoje. PU3NUECKUE U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblivisl. BakHeiiine coeluHEHUs Kaiablus (OKCHZ, TUIPOKCHU]I,
cosin). 2KECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUS .

AmoMmuHMiL: onoxeHue B Ilepuoandeckoil cucteMe XUMHUYECKUX AJIEMEHTOB /I,
. MenneneeBa; CTpOCHHME aTOMa; HAXOXJAEHUE B Ipupone. Pusnueckue u
XUMHUYECKHUE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AITFOMHUHUSL.

Kenezo: nonoxenue B Ilepuoamdeckoil cucreme XxuMu4eckux annemeHtoB JI. .
MenzeneeBa; CTpoeHHME aroMma; HaxoXxaceHue B npupone. Dusuueckue u
XUMHUYECKUE CBOWCTBa »xene3a. Okcuabl, Tuapokcuasl u conu xene3a(ll) u
xenesa(lll), ux cocras, cBOMCTBA U MOTyYEHUE

XVWMHYECKHUI SKCTICPUMEHT: 03HAKOMJICHHE C 00pa3liaMyd METal-JIOB U CILIABOB,
uX (PU3NYECKMMH CBOWCTBAMH; H3YYCHHE PE3YIbTATOB KOPPO3WH METAJIOB
(BO3MOXXHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECUCTBUS
OKCHJAa KajJbllusi W  HATpus C BOJOM  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI; MpOIECCa TOPEHUS
Kese3a B KUCIIO-pojie (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); MPU3HAKOB
MPOTEKaHUSI KAYCCTBEHHBIX PEAKIMH Ha WOHBI (MarHus, KajdbIlUs, AJTFOMUHUS,
nuuka, xeneza(ll) u xeneza(lll), mequ(Il)); HabmoneHue U onvcaHue MPOIECCOB
OKpalllMBaHWs TUTAMEHHM MWOHAMHM HATpHsl, Kaldusi U Kalblui (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEpPHAIOB); HCCleNOBaHWEe aM(pOTEPHBIX CBOMCTB
THAPOKCHIA ATIOMUHUS W TUIPOKCHAA IIMHKA; PEIICHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelIme MeTauIbl U UX COSTUHEHUS.

XUMHS U OKpyXKarowas cpeaa

HoBeie maTepuanbl u texHosnoruu. BemectBa m marepuansl B MOBCEIHEBHOU
JKA3HU 4YeNoBeKa. XMMHUS U 3J0pOBbe. be3ornacHoe HMCnoJib30BaHHME BELIECTB U
XUMUYECKUX peakinuii B ObiTy. IlepBas momours mpu XUMHYECKUX OXKOTrax Hu
oTpaBiieHUsIX. OCHOBBI 3KOJOTHUYECKOW T'PAMOTHOCTU. XHMMHUYECKOE 3arpsi3HECHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMas KonleHTpamus seniects — [1/IK).
Ponb XxvMuu B perieHuu 3KOJIOTHIECKUX MPOOIIEM.

[IpupoaHble MCTOYHHUKHU YIJIEBOJAOPOAOB (Yroyib, NPUPOAHBIA Tra3, HedTb),
MPOYKTHI KX TIEPEPaOOTKU, UX POJIb B OBITY U TPOMBIIIIIICHHOCTH.

XVUMHYECKHUI SKCTICPUMEHT: M3y4eHHEe 00pa3IoB MaTepUaioB (CTEKIJIO, CIUIABbI
METAJIJIOB, TIOJIUMEPHBIC MaTEPHUAIIbI).



MexnpenMeTHsIe CBSI3H

Peanm3zanust MeXIpEeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK YU MOHATHUH, SIBJISIOIIMXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Iue ecTecTBEHHO-HAayUHbIE MOHATHUS: HAYYHbIH (PaKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(pukauus, MNEPUOAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHUE, MOJENb, SBJICHUE, IAaPHUKOBBIMI
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®u3uka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIIbI,
PaaOAKTUBHOCTS, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
HOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BELIECTBA, Ia3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
pemérka, CIulaBbl, (PU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE37b1, COJIHIIE.

buonorust: gorocunres, asixanue, 6uochepa, IKOCUCTEMA, MUHEPAJIBHBIE
yI0OpEHUS, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTA-TEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rtugpochepa, MHUHEpaabl, TOpPHbIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

Ilnanupyemble pe3yabTAaThl 0CBOCHHUSA Y4e0OHOI0 NpeaMeTa
«XHUMHUS» HA YPOBHE OCHOBHOIO 00111€er0 00pa3oBaHUs

N3yyeHnne XumMuM B OCHOBHOM IIIKOJI€ HAMpPABICHO HA JOCTHUXKECHHUE
OOy4aromMUMHUCs JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX pe3yJbTaTOB
OCBOEHHSI YU4EOHOTO MpeAMETA.

JINYHOCTHBIE pe3yJIbTaThl

JIM9HOCTHBIE ~ PE3yJbTaThl  OCBOCHHUS  IMPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUsl JOCTUTAIOTCS B XOJie OOyYeHHs] XUMUU B €IUHCTBE Yy4eOHOH W
BOCITUTATEIBHON AesATenbHOCTH OpraHu3aiii B COOTBETCTBUN C TPaAUIIMOHHBIMU
POCCUMCKUMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATBIMA B OOIIECTBE TMpaBUJIaMHA W HOPMAaMH TIOBEICHHSI M CIIOCOOCTBYIOT
MpolleccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COIMATTM3AIIUNA 00YyYaIOUXCsl.

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJIE B YACTH:
[TaTprOTHYECKOTO BOCIIUTAHUS

1) IEHHOCTHOTO OTHOINEHUS K OTCUECCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY
¥ HAyYHOMY HACJICJIMI0, TIOHMMAaHUWs 3HAYCHUS XWMHYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOUW HHGpOpMAIME o
NEPEIOBBIX JOCTHKEHUSAX W OTKPBITUAX MHPOBOH M OTCUSCTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

['paxx1aHCKOTO BOCIMTAHUSA

2) mpeAcTaBI€HUS O COUMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCNEAOBATEeNIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JeSITEIbBHOCTH; TOTOBHOCTH K Pa3HO-O0pa3HOW COBMECTHOW MEATENbHOCTH MpHU



BBITTOJIHCHHUH y‘—Ie6HLIX, IIO3HABAaTCJIIbHBIX 3aJa4, BbBIIIOJIHCHHHN XHMHWYCCKHUX
9KCIICPUMCHTOB, CO3AaHUU y‘-Ie6HBIX IMPOCKTOB, CTPCMIJICHUA K B3aWUMOIIOHHUMA-
HHUIO W B3aMMOIIOMOIIX B IIPOHOCCCC ATOM y‘le6HOI?I ACATCIIBHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE IIOBCIACHUEC H IMOCTYIIKH CBOHUX TOBapI/IH_Ieﬁ C IMo3unuun
HPABCTBCHHLIX U IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUA HOCJIG,ZICTBI/Iﬁ ITOCTYIIKOB;,

HCHHOCTI/I HayY49HOI'O ITO3HAHUNA

3) MUPOBO33PEHYECKUX TMPEJCTABICHUN O BEHIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAYKH M COCTaBIISIIOLINX
OCHOBY JJI1 IOHUMaHHUSI CYITHOCTH HAay4YHOW KapTUHBI MHUpPA; MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOW CPENOH, O POJIM XMMHUH B TO3HAHUM ATUX 3aKOHOMEPHOCTEM;

4) ITO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIYYCHHC HOBBIX 3HAaHUU 1O
XUMHU, HGO6XOIII/IMI)IX JIIs1 00BICHEHUS Ha6J'II-OI[a€MI>IX IIpOoLCcCCOB U HBHCHI/II;’I;

5)no3HaBaTeNbHOM, UHPOPMAITMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHUCJIE

HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOM, JIOCTYNMHBIMU TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

6) uHTepeca K OOYUYCHHIO M TO3HAHUIO, JF0O03HATEILHOCTH, TOTOBHOCTU M
CIIOCOOHOCTH K  €caM00Opa3oBaHUIO, TMPOCKTHONW W  HCCIEI0BATEIbCKON
JeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOyUCHHS B
JTaJIbHEHIIIEM;
dopMupoBaHUs KYJIbTYPhI 370POBbS

7) OCO3HAaHWS TIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KW3HM, OCO3HAHUS TOCIEACTBHHI WU
HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHS),
HEOOXOJMMOCTH COOMIOJICHUST TpaBuUi 0€30MacHOCTH TpU  OOpallleHHH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOM JKU3HU;

TpynoBoro BoCruranus

8) WHTepeca K NMPAKTUYECKOMY H3YyYEHHIO Mpodeccuil W Tpyna pa3-JIHMYHOTO
poJia, yBaX€HUE K TPYAY U Pe3yJbTaTaM TPYAOBOM AEATENbHOCTH, B TOM YHCIIEC HA
OCHOBE TPUMEHEHMsI MPEeIMETHBIX 3HAaHUM MO XUMHHM, OCO3HAHHOTO BbHIOOpPA
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN;
yCIemHON MNpo¢eCCUOHATbHON JEATEIBHOCTH M Pa3BUTHS HEOOXOJUMBIX yMe-
HUI; TOTOBHOCTH A TUPOBATHCS B MPO(deCcCUOHANTBHON CpeIe;

DJKOJIOTHYECKOTO BOCITUTAHUA

9) sKOJOrMYEeCKH UEIECOO0Pa3HOr0 OTHOIIEHUS K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHUMAaHUS IIEHHOCTH 3I0POBOTO U
O0e3omacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY
bu3MYECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHHs IIEHHOCTH COOJIOICHHUS
paBuJI O€30MaCHOTO MOBEEHUS MpU padoTe ¢ BELIECTBAMH, a TAKKE B CUTYaIUsX,
YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;



10) ctocOOHOCTH MPUMEHSTh 3HAHUWSA, NOJy4aeMble IPU W3YYEHUH XUMUH, JUJIS
pelIeHns 3a/1a4, CBA3AHHBIX C OKPYXAOIIEH NPUPOAHOW CPEAOU, NOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HAaHUS TJ00AJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PEUICHUS IOCPEACTBOM METOJI0OB XUMUMU;

11) 9K0IOTMIECKOTO MBIIUICHHUS, YMEHHUS PyKOBOJCTBOBATHCSA UM
BII03HABATEIbHOM, KOMMYHHUKAaTUBHOU U COLIMAIIBHOU MPAKTHUKE.

MeTtanpeameTHble pe3yJbTaThl

B cocraBe MerampeaMETHBIX peE3yJbTaTOB BBIACHSAIOT 3HAUMMBIE  JUJIS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIICHAYYHBIC TIOHATHS (3a-KOH, TEOopus,
MPUHLMI, TUNoTe3a, (pakrT, cucrema, IMPoLEecC, 3KCOEPUMEHT U JAp.), KOTOpbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEIIOCTHOMN
HAay4YHOU KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO y4e€OHOMN
NEeSATETbHOCTH.
MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS 00pa30BaTEIbLHON MPOTPaMMBbl IO XUMUU
OTPAKAIOT OBJAJECHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JEUCTBUSIMH, B TOM
qHUCIIe:
ba3oBbIMH JIOTHYECKUMU IEHUCTBUSIMU

1) ymMeHueM HCMONAB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEPHbIC
MPU3HAKK, YCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMU TMOHSATUSIMH), UCIOJIb30BAThH
MOHATHUS JIJIs1 OOBACHEHUS OTNICJIbHBIX (PAKTOB U SIBJICHU; BHIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAacCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUi;
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3Y4YCHUS;
CTPOUTH JIOTUYECKUE PACCYk ACHUSA (MHAYKTUBHBIC, IETYKTUBHBIE, IO aHAJIIOTHN);
JIeJaTh BBIBOJIbI M 3aKIIOYEHHS;
YMEHHEM TPUMEHSATh B TIpoIllecCe TIO3HAHUSA TMOHATHS (NPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIEe B XUMUH,
peoOpa3oBBIBATH MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHbBIE TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTAa), XUMHU4Yeckas ¢opmylia U YypaBHEHUE
XUMUYECKOUN peakiiuy — MPHU PelIeHUN Y4eOHO-TI03HABATEIbHBIX 3aj1a4; C y4ETOM
ATUX MOJICTbHBIX MPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
NPU3HAKK HM3Yy4aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U XUMHYECKHUX
peaKIMii; BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICJACTBEHHBIC CBSI3U U
MPOTUBOPEYMST B M3y4aeMbIX MPOIECCax M SIBICHUSX; Mpejylaratb KpUTEPUU st
BBISIBJICHUSI STUX 3aKOHOMEPHOCTEH M MPOTUBOPEUMIL; CAMOCTOSTENIHO BHIOUPATH
croco0 pereHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOWpaTh HamOosiee MOAXONAIMUNA C YYETOM CaMOCTOSATEIHHO BBIIEICHHBIX
KpUTEPHUEB);

bazoBriMH ncciienoBaTeILCKUMHA IEUCTBUAMU

3) YMCHHUEM HCIIOJB30BATh ITOCTABJICHHBLIC BOIIPOCHI B KAa4Y€CTBC HMHCTPYMCHTA
ITIO3HAaHHUs, a TaKXKE€ B KadyC€CTBC OCHOBBI I (1)OpMI/Ip0BaHI/I${ T'"uIoTE3hI II0
IIPOBCPKC IIPABUIIBHOCTHU BbICKA3bIBACMBIX CY)KHGHHﬁ;



4)npuoOpeTeHre OmbITa MO IUIAHUPOBAHWIO, OPTAHMU3AIMU W TPOBEIACHHIO
YUYEHHYECKUX OKCIIEpUMEHTOB: yMEHHE HaONIoJaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATh €r0 Pe3yibTaT, GOpMYyIUpPOBaTh 00OOIICHUS |
BBIBOIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIIATh OTUET
0 MpoJeIaHHON paboTe;
Pa6oroii ¢ undopmanmeit

S)ymeHuem BbIOMpaTh, AHAIW3UPOBATH M HUHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MpPEACTABICHUS, NOIYyYaEMYI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONYJIIpHAsl JIMTEpaTypa XUMHUYECKOIO COJEpXKaHHUsS, CIIPABOYHBIC
nocobusA, pecypcel MHTepHETa); KPUTHUYECKH OLIEHHBATh NPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

6) yMEHHEM MPUMEHSTHh Pa3jiMYHble METOJIbl M 3aIpOChl IPU MOMCKE U 0TOOpE
MHPOpMAIlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX MJIs BBIIOJIHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4 ONPEEIEHHOTO TUIIA; TPUOOPETEHNE OIbITA B
o0JacTl UCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYPOM AKTHBHOTO HCIIOJIB30BAHUS PA3JIIMYHBIX IOMCKOBBIX CH-
CTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTHUMaJbHYI0 (OpMY IpeACTaBIICHUS
UHpOpMalM U WUIIOCTPUPOBATh pPEIIAEMbI€ 3a/adll HE-CIOXKHBIMU CXEMaMH,
auarpaMmmamu, JpyrumMu popmamu rpaduku MX KOMOMHALIUSAMU;

7)yME€HHEM WCHONb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4eOHOH U

MCCIIC/IOBATENIBCKON  JICATENBHOCTH ~ MH(OPMALMIO O  BIHAHUM  [PO-
MBIIIICHHOCTH, ~ CEJbCKOTO ~ XO35iiCTBA W  TPAHCIOpPTa Ha  COCTOSHHUE
OKpY’KalOLEH IPUPOJIHON CPELIbI;

YHuBepcaabHbIMU KOMMYHUKAaTHBHBIMU JEHCTBUAMHU

8) ymeHHeM 3a7aBaTh BOMPOCHI (B XOJ€ IUATOTra U/ WU AUCKYCCUHN) TIO CYIIECTBY
o0cyxnaeMoi TeMmbl, (OPMYIUPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEAJIOKCHHON 3a/1a4H;

9)mpuoOpeTeHne OIbITa MPE3CHTAIIMN PE3YIbTATOB BBIMOJHEHUS XHUMHYECKOTO
AKCIIepUMEeHTa (J1ab0paTOPHOTO OMBITA, Ja0OpPATOPHOI pabOTHI MO UCCIEIOBAHUIO
CBOWMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMH ITO3HABATEJIILHOU U
HCCIIEIOBATENIbCKON JEATEIbBHOCTH TPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUN (0OCYXKJIeHUs, 0OMEH
MHEHHUSIMHA, «MO3TOBBIE IITYPMbD», KOOpDJAWHALIMSI COBMECTHBIX JICHCTBUH,
oTmpe/erieHue KPUTEPUEB 110 OIICHKE KaueCTBa BBHITTOJIHEHHOW pabOThI U JIp.);

yHI/IBepCElJ]BHI::IMI/I PEryJIATUBHBIMU HCﬁCTBHHMH

I1)yMeHneM CamMOCTOSITENIBHO OMNPEAEIIATh LENN ACATEIbHOCTH, IJIAaHUPOBATH,
OCYILIECTBIISATh, KOHTPOJUPOBATH U TMPU HEOOXOAMMOCTU KOPPEKTHPOBATH CBOIO
NeSTeILHOCTD, BHIOMpATh Hanbosee d3(hPeKTUBHBIC CITOCOOBI peIieHNs YIeOHbBIX U
MMO3HABATEIbHBIX 3aJ1a4, CAMOCTOATENBHO COCTABIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  QJITOPUTM  JCHUCTBUU IPU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTYYEHUSI HOBBIX 3HAHUM 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX;
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOU LIEJIH;

12) ymeHreM HCHOIB30BAaTh M AHAIM3UPOBATHh KOHTEKCTHI, IpEJiaraémMble B
YCJIOBUU 3a/1aHUM.



IIpeaMeTHBIe pe3yabTaThl

B cocraBe mnpeaMETHBIX PE3YJNbTATOB IO OCBOCHUIO O0SA3aTEIBHOTO
COJICp)KaHMs, YCTAHOBJICHHOTO JaHHOW MpHMEpHOM pabodeil mporpaMMoi,
BBIJICISIFOT: OCBOCHHBIE OOYYAIOIUMHKCS HAy4YHBIC 3HAHWS, YMEHUS W CIIOCOOBI
NEUCTBUN, crnenupuuecKkue Uil TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUA, €ro  HMHTEpIpeTaluH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

[IpeameTHbIE Pe3yNbTATHI IPEICTABIECHBI MO FOJIaM 00YUYEHHUS U OTPAXKaIOT
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS CIAEAYIOMUX YMEHHI

8 KJIACC

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX TOHSTHIA: aToM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, NPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas
JI0JIsI XUMHUUYECKOTO 3JIe-MEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJIEKTPOOTPUIATEILHOCTh, CTEIEHb OKHUCJICHUS, XHUMHUYECKas
peakiusi, Ki1acCupUKAIM peakuil: peakiiui COeAMHEHUS, PEaKIuu Pa3IoKeHus,
peakIuy 3aMEIlEeHUs, PeakiMu OOMEHa, 9K30- U DHAOTEPMHUUECKUE PEAKIIUU;
TerioBo 3(PGhEKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOW atroma, aTOMHas
opbuTanb, paguyc aroMa, XHUMHYEcKash CBsI3b, TMOJIApHAs W HEMOJIsSIpHAS
KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, UOH, KATMOH, aHUOH, PACTBOP, MaccoBas J0Js
BelecTBa (MPOIIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

2) ULIHOCMPUPOB8AmMsd B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) u
MPUMEHSITH ATH MOHATHSI IPY OMTMCAHUU BEIIECTB U X MPEBPAIICHUII;

3) ucnonv3o6ames XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POPMYIT BEILIECTB
Y YPAaBHEHHMI XMMHUYECKHUX PEAKLN;

4) onpeodensms BATCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHHUSX;
CTENIEHb OKHCJIEHHUS JJIEMEHTOB B OMHAPHBIX COECIUHEHUSX; MPUHAMJICHKHOCTH
BEIIECTB K OMNpeNeIEHHOMY KJIacCy COEAMHEHUN Mo Gopmynam; BUI XUMHUYECKON
CBSA3M (KOBAJIEHTHAsl U MOHHAsA) B HEOPTaHUYECKUX COCTMHEHUSIX;

5) packpvlieams cmuicn  llepmogmueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh  TMOHHUMAHUE  TEPUOJAMYECKONM  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX BJIEMEHTOB OT UX MoJiokeHus B Ilepuoandeckoi cucteMe; 3aKOHOB
COXpAaHEHHUS MacChl BEILECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJSIPHOTO
yUeHHUsI, 3aKOHa ABOTAJPO; ONUCHIBAMb U XAPAKMEPU306ams TAOIUUHYIO0 (HOpMY
[Tepuoauyeckoil CUCTEMbI XUMUUECKUX JIEMEHTOB: pa3indaTh MOHATHUS «TJIaBHAs
noarpymnma (A-rpymmna)» u «mnobouynas noarpymnma (b-rpynma)», mansie u 6onbime
MEePUOJIBI;  COOmMHOCUmMb  O0O3HAYEHUS, KOTOphIE WMMEIOTCI B TabmuUIe
«Ilepuoguueckass cucrema xumuueckux isnemeHtoB JI. WM. MenneneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB XUMHUUYECKUX JJIEMEHTOB
(coctaB m 3apsin sapa, OOIIEe YKHCIO JJICKTPOHOB M paclpelelieHHE HUX II0
AIEKTPOHHBIM CJIOSIM);



6) knaccugpuyuposams XUMHUYECKUE DSJIEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY U COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerioBoMy 3G dexTy);

7) xapakmepuzoeamsv (onucvléams) OOIUME XHWMHYECKHE CBONCTBA BEIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEpPKJas OINHCAaHUE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

8) npoeno3uposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Ka4€CTBEHHOIO
COCTaBa; BO3MOXHOCTH MPOTEKAHHUS XMUMHUYECKHX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

9) gbIYUCAAMb OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (popmyse COeIWHEHUs; MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPaBHEHUIO XUMHUYECKOU
peaKInu;

10) npumeHssms OCHOBHBIC OTIEPALMU MBICIUTEIBLHON NEATEIbHOCTH — aHau3 U
CUHTE3, CpaBHEHHE, 0000IeHNEe, CUCTEeMAaTU3al1I0, KIAaCCU(UKAIIUIO, BBISBICHHUE
NPUYUHHO-CJICJCTBEHHBIX CBSA3€d — JUISI M3Yy4YEHUSI CBOWCTB BEUIECTB U
XUMUUYECKUX PEaKIUii; eCTEeCTBEHHO-HAYYHbIE METO/IbI TTI03HAHUSI — HAOJI0/ICHHE,
M3MEepeHne, MOJEIMPOBaHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

11) cnedosams npaBuiiaM MOJIL30BAaHUSI XUMUYECKON MOCYA0M U J1a00paTOPHBIM
000pyIOBaHUEM, a TaKXe MpaBujIaM OOpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMA TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMHYECKUX OIBITOB MO
MOJTy4YCHUI0 M COOMPaHHMIO Ta3000pa3sHbIX BEIIECTB (BOJOPOJIA M KHCIOPOJA),
NPUTOTOBIICHUIO PACTBOPOB C OMPEAECIEHHON MacCOBOM JI0JI€l pacTBOPEHHOIO
BCIICCTBA;, IUTAHUPOBaTh M MPOBOAUTH XHMHYECKUE OKCIICPUMEHTBHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C TOMOIIBID HWHIWKATOPOB
(srakmyc, dhenondranient, METUIOPAHXK U JP.).

9 kiaacce

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, IIPOCTOE BEILIECTBO, CIOXKHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIECHMS, XHMHUYECKas
peaKImsi, XkMUYECKast CBSI3b, TEIJIOBOU d(PPEKT peakinu, MOjIb, MOJSIPHBINA 00BEM,
pacTBOpP; AJNEKTPOJUTHI, HEDJIEKTPOJIMTHI, BIEKTPOJUTUYECKAsS JAHCCOLMALIMNS,
peaklMy MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, 0OpaTUMbIE U
HEeoOpaTUMBbIe peaxiuu, OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIE peakinH,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJICHHE, aJJIOTPONUS,
aM(oTepHOCTb, XHUMHYECKas CBs3b (KOBaJIGHTHAs, WOHHAs, MeETaJUInuecKas),
KpUCTaJ-JINYECKasi pelEéTKa, KOPPO3usi METAIJIOB, CILJIaBbl; CKOPOCTh XUMHUUYECKOU
peakuuu, npeaenbHo aonyctumas konuentpanus (I111K) BemecTsa;

2) WIUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MOHATHA (M. 1. 1) u
MPUMEHSThH ATU MOHSITHS MPU OMUCAHUU BEUIECTB U UX MPEBpPALICHUM;

3) UCOIBL306aMb XUMHUUECKYI0 CUMBOJIMKY JJIi COCTaBIIEHUS (JOPMYJT BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

4) onpeoensamb BAICHTHOCTb U CTENEHb OKUCIECHUS XUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSIX Pa3IUYHOr0 COCTaBa; NMPUHAIICKHOCTh BEIECTB K OMpPEACIEHHOMY
KJIacCy COEAMHEHUH 1o ¢GopMysiaM; BHJA XUMHUYECKOW CBsI3U (KOBaJECHTHas,
MOHHAs, METAJUIMYECKas) B HE-OPraHMYEeCKUX COCAUHEHUSX; 3aps] HOHA IO
XUMHUYECKON (hopMyIie; XapakTep cpeibl B BOJHBIX PacTBOpax HEOPraHUYECKHX
COCAMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;



5) packpvieame cmuicn  Ilepunomnueckoro 3akoHa JI. WM. MenneneeBa wu
J€MOHCTPUPOBATh €r0 MOHUMAHUE: ONUCLIBAMb u XAPAKMEPU308ams TaOINIHYIO
dopmy Ilepuoamueckoil cUCTEMBbI XUMUYECKUX AJIEMEHTOB: Pa3iUyaTh MOHITHS
«riaBHas noArpynna (A-rpymma)» u «rmodoouynas noarpynmna (b-rpynma)y», mansie u
OOJIbIIE TEPUOJbI; COOmHOCUMb O0O3HAUEHHUS, KOTOpPbIe HUMEIOTCA B IIe-
pUOINYECKOW TaOJIMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsija sapa, OOIIee YHCIO AJIEKTPOHOB M
pacrpeiesieHue UX Mo JIEKTPOHHBIM CIO0SIM); 00bsACHAMb 00IUE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B Mpeaenax MajiblX MIEPUOJIOB
Y TJIABHBIX MOJ-TPYHI C YYETOM CTPOEHHS UX aTOMOB;

6) kraccuguyuposams XUMHUYECKHAE DIEMEHTHI; HEOPTaHWYCCKUE BEIECTBA;
XUMHYCCKHE PEaKIuy (110 YHCITy W COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIECTB, IO
TerioBoMy 3(hQeKkTy, MO HW3MEHEHUI0 CTEMECHEW OKHCICHUS XHWMHYECKHUX
AJIEMEHTOB);

7) Xxapakxmepuzoeams (onucviéams) OOIME W CHEMUPUYECKUE XUMHYECKUE
CBOMCTBA TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAs OIMMCAHUE IMPUMEpaMHu
MOJICKYJIIPHBIX Y HOHHBIX YPABHEHHUI COOTBETCTBYIOITNX XUMUYECKUX PEAKITU;

8) cocmagnames ypaBHEHUS 3JIEKTPOJIUTAYECKON AUCCOMALINYA KUCIIOT, MEI0UEH
U COJIeH; TOJIHBIE U COKpAIIEHHBIE YpaBHEHUS peEaKIMii HOHHOrO OOMEHa;
YPAaBHEHHS PEAKLHM, MOATBEPKIAAOMIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEXY BEIIECTBAMM PA3JINYHBIX KJIACCOB;

9) packpwsieamso CYOIHOCTDb OKHCIIUTCIBHO-BOCCTAHOBUTCIBbHBIX pCaKHI/If/i
IMOCPCACTBOM COCTABJIICHHA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

10) npocHo3uposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS;
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

11) 8vlyUCaAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEeHTa 1Mo (opMyJie COECIUHEHUS; MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKON
peakiuuy;

12)crnedosams npaBuiiaM MOJIB30BAHUST XMMUYECKOU MOCYI0M U J1abOpaTOPHBIM
000opyI0BaHUEM, a TAK)KE MpaBUJIaM OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH 110 BBIMOJTHEHUIO JIA0OPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYCHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

13) npo6odumb PEAKIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN CO-CTaB Pa3IMYHbIX
BELIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-OPOMHU[-, MOIU[I-, KapOOHAT-,
docdar-, cunukar-, cynb(aT-, THIAPOKCUA-UOHBI, KATUOHbI AMMOHHS WU HOHBI
W3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

14) npumensims OCHOBHBIC OIIEpAIIMH MBICIIHUTCIBHON ACATEILHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3alli0, BBIIBICHUE IPUYNHHO-
CIEICTBCHHBIX CBsI3ed — ISl W3YYEHUS CBOWMCTB BEIIECTB M XUMHUYECKUX
pEeaKIMii; eCTECTBEHHO-HAYYHbIC METOJBI MTO3HAHMUS — HAOJI0/IeHNEe, N3MEPCHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN).



TemMaTnueckoe IJIAHMPOBAHME

8 kiaacc
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Paznen 1. HepBOHa‘laJILHLIe XUMHUYCCKHUE MOHATHUSA

Xumusi — BaxkHast 00J1aCTh
eCTeCTBO3HAHUS U MPAKTUYECKOIi
JeSITeJIbHOCTH YeI0BeKa

5

0

2

PackpbIBaTh CMbICT U3y4aeMbIX HOHATHH;
PackpsIBaTh poib XUMUU B IPHPOAE U XKU3HU
4eJoBeKa, €€ CBA3b C APYTUMHU HayKaMH;
Pa3nuyaTh 4uCThIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOIHBIE CMECH;
CrenoBath mpaBmiIaM IOJIb30BAHNS
XUMHYECKOU TTOCY 0¥ 1 TabopaTOpPHBIM
000pyI0BaHUEM, a TAKXKE IpaBUIaM
00paIleHust ¢ XUMUYECKUMU BEIECTBAMH B
COOTBETCTBUH C HHCTPYKIUAMH 110
BBITIOJTHEHUIO MIPaKTHYECKUX PadoT;
[InanupoBath U NPOBOJUTH XUMUUECKUN
SKCIIEPUMEHT I10 U3YyUYEHUIO U ONHMCAHUIO
(U3MUECKUX CBOICTB BELIECTB, CIOCOO0B
pasneneHus cMecei BEelIeCTB;
Hcnonp30BaTh NpH BHITTOTHEHUH YI€OHBIX
3aJaHuil U B Mpoliecce

HCCIIEI0BATENBCKOM JEeATEIbHOCTH HAyYHO-
MOMYJIAPHYIO JIUTEPATypy XUMHIECKOTO
COZIepKaHHs, CIPABOYHBIE MATEPUAIbI,
pecypcesl MHTEpHETAS;

BeicTpanBaTh pa3BEpHYThIE IUCbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha

nH(OPMALHIO U3 YIeOHHKA U CIIPaBOYHBIX
MaTepHUajIoB, IPaAMOTHO UCIIOIb30BATh
M3Yy4EHHBIM MOHATUNHBIN annapaT Kypca
XHMHH;

IIncemeHHBIIT
KOHTPOJIb;
[Ipaktuueckas
pabora;

CamoolieHka ¢
HCIIOJIb30BaHUEM
«O11eHOYHOTr0 THCTAY,

BemecrBa
H XUMHYECKHe
peaknuu

15

[IpuMeHSTh ecTeCTBEHHO-HAYIHBIE METOIBI
Mo3HaHUA (B TOM YHCIe HAOII0IeHNE,
MOJIENINPOBaHKE, YIKCTIEPUMEHT) ¥ OCHOBHBIE
Ollepariy MBICITHTEITFHOM

JeATeTBHOCTH (CpaBHEHNE, KIIacCH(DUKAIINS )
JUISL I3YUEHHS BELIECTB U XUMHYECKUX
peaxuuii;

PackprIBaTh CMBICT H3yYaeMBIX TIOHATHH 1
32KOHOB U MIPUMEHSTD 3TH MOHSTHUS IIPH
OITMICAaHWH CBOWCTB BEIIECTB U UX
MIpEeBpaLECHUH;

Pa3nmuyate Gpu3ndecKkie u XHMAIECKUE
ABJIEHMS, O0BACHAT UX CYIIHOCTb C TOUKH
3pEHMST AaTOMHO-MOJICKYJISIPHOTO YUEHHS;
Ormpenensath NpU3HAKK XMMHYECKHX PEaKIHH,
YCIIOBHS MX MIPOTEKAHUS;

OOBACHATH CyITHOCTH QU3HMUECKUX U
XUMUYECKUX SBICHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHS;
Kraccupuumposats XuMudecKue peakuu (1o
YHCITy U COCTaBY pearkpyromux u
00pa3yIOIIUXCS BEIIECTR);

CocraBiars GopMyJbl OWHAPHBIX BEIIECTB IO
BAJICHTHOCTH U OIPEENATh

BaJICHTHOCTB 110 (hOPMyJIaM BEIIECTB;
PaccTaBiaTe Ko3(hHGUIHEHTH B ypaBHEHUAX
XUMHUYECKUX PEaKIuii;

Vet onpoc;
ITucbMeHHbIN
KOHTPOIb;
Konrtponbhas

paborta;

Tectupoanue; J{ukran




BeicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC U
YCTHBIC OTBETHI C OMIOPOI HA
“HPOPMAITHIO U3 yUeOHUKA U CTIPABOTHBIX
MaTrepHalioB, TPaMOTHO HCIIONb30BaTh
W3yYCHHBI OHATUIHBIN anmapat Kypca
XUMUHY;

Paznen 2. BaxkHeiilme mpeacTaBuTeIH HEOPTraHMYECKUX

BeleCTB

Bozayx. Kuciopon. Ionsitue
00 okcuaax

5

0

1

PackpbIBaTh CMBICT M3y4aeMBbIX TOHATHIH U
TIPUMEHSTD 3TH HOHATHS TP OTIMCAHIH
CBOICTB BEIIECTB U UX MPEBPAILECHUH;
XapaxTepu3oBaTh (ONUCHIBATE) COCTaB
BO3/yXa, pU3MYECKHe U XMMHIECKHE CBOICTBA
KHCIIOPOJIA, CIIOCOOBI €T0 MOy IeHHS,
IIPUMEHEHUE U 3HaU€HUE B IPHPOAE U XKU3HU
4eJI0BeKa;

CpaBHHBATh peaKkny TOPEHUS U MEAJICHHOTO
OKHUCIICHUS;

CoOupars nprOOpHI YIS MONTYYEHUS
KHCIIOpo/ia (BHITECHEHHEM BOJIBI M BO3YXa);
Pacro3HaBaTk OMBITHRIM MYTEM KHCIOPOT;
Vcrionp30BaTh XUMUYECKYIO CUMBOJIHKY JUIS
cocTaBJieHHs (POpMYIT BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHI XMMHYECKAX
peakuuii ¢ yuacTueM KHCI0pO/a;
OOBACHATH CYIIHOCTH SKOIOTHUECKHX
po0JieM, CBS3aHHBIX C 3arps3HCHIEM
BO3IyXa;

CnenoBarb npaBuiiaM 6e30macHoOM paboThI B
TabOopaTOPHH IPH UCIIOTH30BAHUH
XUMHIYECKOU TTOCY B B 000PYJOBaHUS, a
TaKoKe MpaBUIaM 00paleHus C TOPIOUNMU
BEIIECTBaMU B OFITY;

[InaHrpoBaTh U OCYIIECTBIATH Ha TIPAKTHKE
XUMHYECKUE IKCTIEPUMEHTHI,

MIPOBOIUTH HAOIFOJICHUS, 1EJIaTh BRIBOAKI IO
pe3yibTaTaM 3KCIEepPHMEHTA,

Y4acTBOBaTH B COBMECTHOM paboTe B TPYIIIE;
Vlcrionp30BaTh MpH BBITOJHEHHH Y4eOHBIX
3aJaHui U B TIPOIIecce

HCCIIEI0BATEIIBCKON IeSTEeNbHOCTH HayIHO-
HOMYJIAPHYIO TUTEPATypy XUMHIECKOTO
COJIepKaHMsA, CIPABOYHBIC MATEPHAIBI,
pecypcer MaTEepHETA;

BeicTpanBaTh pa3BEpHYThIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha

nH}pOpMAIHIO U3 YUeOHUKA U CTIPABOYHBIX
MaTepHaIoB, TPAMOTHO HCIIOIB30BaTh
M3Yy4EHHBIM MOHATUNHHBIN anmnapaT Kypca
XUMUH;

YcrHBIl onpoc;
ITucemeHHBIN
KOHTPOJIb;
IIpakTnueckas
pabora;
TectupoBaHnue;
CamoorieHka ¢
HCTIOJIb30BaHUEM
«One”ouHoro
JIACTaY;

Bonmopon.
IlonsiTHe 0 KMCJIAOTAX U CONAX

PackpbIBaTh CMbICI U3y4aeMbIX IOHATUN U
MPUMEHSTD 9TH MOHSITHS TIPU ONIUCAHUH
CBOWCTB BEILECTB U X MIPEBPAILICHUIH;
XapakTepu3oBarh (ONUCHIBATh) (PU3NUECKUE U
XMMHYECKHE CBOHCTBA BOJIOPO/IA, CIIOCOOBI €TI0
TIOJTy4EHH S, TIPUMEHEHHE;

CoOupars nprdOp IS MOIYUIEHHs BOJOPOAA,;
HMcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY LISt
COCTaBIIeHUST POPMYIT BEIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peaxuuii ¢ yqacTueM BOJOpOAa;

CrenoBath mpaBmuiaM Oe30macHOi paboTh B
71a00paTOPHH IPU UCIIONB30BAHUH

XHMUYECKOH MOCy/bl ¥ 000pyI0BaHus, a

VYcrHBIi onpoc;
TIncebmMeHHbBIH
KOHTPOJIb;
[pakTryeckas padbota;
TectupoBanue; Jlukran




TaKXkKe IpaBHiIaM 00paLIEHUsI C TOPIOYNMHU
BEILIECTBAMU B OBITY;

[TnarupoBaTh U OCYIIECTBIATH HA IIPAKTHKE
XHMHYECKUE SKCIIEPUMEHTHI,

IIPOBOANTD HAOIIOICHUS, IETaTh BHIBOJIBI 110
pe3yiIbTaTaM KCIEPHMEHTA,;

YdacTBOBaTh B COBMECTHOH paboTe B TpyIIIE;

KoaunuecTBeHHBIE OTHOIIEHHUS B
XUMHH

PackpeiBaTh cMbIC U3y4YaeMbIX TOHATUN U
TIPUMEHATDH ATH NOHATHUS, a TAKKE
W3Y4YEHHBIE 3aKOHBI U TEOPUH ISl PEILICHUS
pacu€THBIX 3a/1a4;

BbIuucnsaTe MOJISIPHYIO Maccy BELIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIECTBA;

[IpoBoauTE pacuéThl 0 ypaBHEHUSAM
XUMHYECKUX PEaKIuil: KOITHM4ecTBa, 00bEMa,
Macchl BEUIECTBA [0 U3BECTHOMY
KOIIYECTBY, 00bEMY, Macce PeareHTOB HIIH
TIPOAYKTOB PEaKIIUY;

BricTpanBath pa3BEpHYyThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OLIOPOH Ha

nH}pOpMaIHIO U3 YueOHUKA U CTIPABOYHBIX
MaTepuaioB, TPaMOTHO UCIOJIb30BaTh
W3Y4EHHBIN MOHATUHHBINA annapaT Kypca
XUMUHY;

VYTl ompoc;
[IuceMeHHbI
KOHTPOJIb;
Tectuposanue;

Bopa. PactBopsi.
Ionsitue 06
OCHOBAHHSIX

PackpbIBaTh CMBICT H3y4aeMBbIX TOHATHH 1
MIPUMEHSTh 3TH HOHATHUS IPH ONUCAHUU
CBOICTB BELIECTB U UX NPEBPAILECHUN;
XapakTepu3oBarh (PHU3NIECKNE U XUMUIECKUE
CBOIICTBA BOJBI, €€ POIIb KaK

pacTBOpUTENS B IPUPOIHBIX MPOLIECccax;
CocTaBiATh ypaBHEHUS XUMHUUECKUX PEAKIIU
C y4acTHEM BOJBI;

OOBACHATH CYIIHOCTH SKOIOTHUECKHX
npobiieM, CBA3aHHBIX C 3arpsi3HEHUEM
IIPHPOJIHBIX BOM, COCOOBI OYUCTKU BOJBI OT
IIPUMECEH, MEpBI 110 OXpPaHe BOJ OT
3arpsi3HEHUS;

[InanupoBatTh U OCYIECTBIIATh HA IPAKTUKE
XMMHYECKUE IKCIIEPUMEHTBL,

HPOBOJIHUTH HAOMIOCHNS, 1eJIaTh BEIBOABI MO
pe3ysbTaTaM 3KCIEepPUMEHTa;

CnenoBats npaBuiiaM Ge3omacHoi paboTsI B
7a00paTOpHH MPHU UCIIONB30BaHUH
XMMHYECKOH TOCYy Bl U 000PYyI0BaHUS;
[TpoBOIUTE BBIUUCIEHHS C IPUMEHEHUEM
MOHSATHUS «MaccoBasi 101l BEILIECTBA B
pacTBOpe»;

Vcrionp30Bath MpH BBITIOTHEHHH YIeOHBIX
3aJjaHuil U B TIpoLecce

HCCIIEIO0BATENBCKOM AEATETbHOCTH HAyIHO-
MOMYJISPHYIO JINTEPATYPy XUMHIECKOTO
COZIepKaHMs, CIPAaBOYHBIE MaTEpUAIIbI,
pecypcesl UHTepHeTa;

YcrHBI onpoc;
TIucbmMeHHBIH
KOHTPOJIb;
[pakTrdeckas padbora;
Tectupoanue; J{ukran

OCHOBHBIE KJIACCHI
HEOPTraHHYECKHX
coeIMHEeHn i

11

KraccupunnpoBats n3ydaemple BEIecTBa 0
COCTaBy U CBOICTBaM;

CocraBiats GOpMyJIIBl OKCHIOB, KHCIIOT,
OCHOBaHUH, cojiel ¥ Ha3bIBaTh UX 110
MEXIYHapOIHONH HOMEHKJIIATYpE;
IIporHo3upoBaTh CBONCTBA BEIIECTB HA
OCHOBE OOIIMX XUMHUUYECKHX CBOMCTB
N3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSTCS;

VYcrHBIi onpoc;
ITuceMeHHBIN
KOHTPOJB;
KontponbHas

pabora;

[IpakTryeckas pabora;
Tecruposanue; JIukran




CocTaBnATh MOJEKYJISIPHBIE YPABHEHUS
pEaKuii, MILTIOCTPUPYIOIUX XUMUUECKHE
CBOWCTBA U CIIOCOOBI MTOIY4CHHUS BELIECTB
M3YYEHHBIX KIIACCOB/TPYIIII, a TAKXKE
MOATBEPKIAIOMIUX TEHETHUECKYIO
B3aUMOCBSI3b MEXIY HUMHU.;

IIpon3BoaUTE BEIYKMCIEHHS 110 YPABHEHUSIM
XMMHYECKUX peaKLuii;

IInanupoBaTh U OCYIIECTBIATH HA IPAKTUKE
XMMHYECKUE IKCITEPUMEHTBL,

MIPOBOAUTD HAOIOICHUS, IETaTh BHIBOJIBI 11O
pe3ysbTaTaM 3KCIEepUMEHTa;

CrenoBath mpaBmiIaM 0e30macHOM paboTH B
71a00paTOpHH NPHU UCIIONB30BaHUH
XUMUYECKOH MOCYABl 1 000PYIOBaHUS;
Hcnonp30BaTh NpH BBITOIHEHUH Y4EOHBIX
3aJaHui U B IpoLecce

HCCIEN0BaTENbCKOM AeATETbHOCTH HayYHO-
MOMYJAPHYIO JIUTEPATypy XUMHIECKOTO
COoZiepyKaHKs, CIPABOYHBIE MaTEPUAIBI,
pecypcel MHTEpHETa;

BeicTpanBaTh pa3BEpHyYThIE IUCbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha

nH(OPMALHIO U3 YIeOHHKA U CIIPaBOYHBIX
MaTepHUajIoB, IPaAMOTHO UCIIOIb30BATh
WU3Y4EHHBIN MOHATUHHBINA anmnapaT Kypca
XHMHUH;

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux 3jementoB J[. U. MenpeeeBa.

Ctpoenue atomoB. XumMnyeckas cBsizb. OKHCJIUTEIbHO-BOCCT:

AHOBUTCJIbHBIC PCAKIIMH

IHepnoguyecknii 3aK0H 1
ITepuonnueckas cucrema
xuMHn4eckux 3iementon J. U.
MemnjgeaeeBa.

Ctpoenne aroma

7

0

0

PackpbIBaTh CMBICI IEPHOJUIECKOTO 3aKOHA;
[TornMaTh CyniecTBOBaHHUE TIEPHOIMUECKOM
3aBUCUMOCTHU CBOMCTB XUMHYECKHX 3JIEMEHTOB
(M3MeHeHue paJinyCcoB aTOMOB U
9NEKTPOOTPULATEIBHOCTH) ¥ MX COSTMHEHUH
OT TOJIOXKEHHUS B IEPHOIMIECKOH cHCTeMe 1
CTPOCHUS aTOMa;

VYcraHaBIMBaTh CBA3b MEXKLY TOJOKEHHEM
9JIEMEHTA B IEPUOANYECKON CHCTEME U
CTPOEGHHUEM €ro aToMma (CocTaB H 3apsaf Aapa,
ob1Iee YucIo JEKTPOHOB U

pacrpezielieHle UX 110 JIEKTPOHHBIM CIIOSIM);
[Iporao3upoBars xapaxkrep H3MEHEHHS
CBOIICTB 3JIEMEHTOB U UX COSTUHEHHMH 110
rpynmnam u nepuogam [lepnoanueckoit
CHCTEMBEI;

XapaxTepu30BaTh XUMHIECKHUE IIEMEHTHI
HEPBBIX TPEX MEPHOIOB, KU, KAJIBIHS 110 UX
nonoxenuto B [lepuonuueckoit cucreme . U.
Menpeneena;

BeicTpanBaTh pa3BEpHYThIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OOPOi Ha

nH(MOpMAIHIO U3 Y4eOHHKA U CIIPaBOYHBIX
MaTepuajoB, FPaMOTHO HCIIOJIb30BATH
H3y4YEeHHbI NOHATUHHBIN anmapat Kypca
XHUMUHY;

Vcrionp30BaTh MpH BBITTOTHEHUH YIEOHBIX
3aaHuN TeKCTHI y4eOHUKaA, CTIPaBOYHBIC
Mmarepuains! (Ilepronuyeckyto cucremy
xumuueckux 3nementoB . M. Menneneesa,
TaOJUITy PaCTBOPUMOCTH KHCIIOT, OCHOBAHUI
U coJiell B BOJE, DIEKTPOXUMUUECKUH PsiT
HaIpSDKEHUH METaJlIoB);

Vcrionp30BaTh MpH BBITOTHEHUH YYEOHBIX
3aJlaHui U B mIpolecce

YcrHBI onpoc;
[IucbMeHHbIH
KOHTPOJTb;
TectupoBaHnue;




HCCIIEI0BATENbCKOM AeATEIbHOCTH HAYyYHO-
MOMYJISIPHYIO JIUTEPATYPY XUMHUYECKOTO
COZIepKaHMA, CIPAaBOYHBIC MaTEPHAIBI,
pecypcol MaTepHeTa;

XuMuuyecKas CBS3b.
OKHCINTEIbHO-
BOCCTAaHOBHTEJbHbIE
peakuuu

11

PackprIBaTh CMBICT H3y4aeMBbIX TOHSTHIA;
Omnpenensats BUI XUMUICCKON CBSA3H B
COCIMHEHHY;

OmpenenarTs CTeneHb OKUCICHUS XUMHIECKOTO
3NIeMeHTa 1o HopMyJie ero

COCIMHEHNS;

OmpenenaTs HIeMeHT (BEIIeCcTBO) —
OKHCJIUTEITb ¥ DJIEMEHT (BEIIeCTBO) —
BOCCTaHOBHUTEJb,

OOBACHATH CYITHOCTH MPOIECCOB OKUCTICHHUS U
BOCCTaHOBJICHUS;

CoCTaBATh ANEKTPOHHBIN OallaHC ¢ YIETOM
YHCIIa OTJAHHBIX U TIPUHATHIX

JIIEKTPOHOB,

CocCTaBiATh ypaBHECHUE OKHCIUTEIBHO-
BOCCTaHOBHUTEILHOM PEaKIlvy;
Vcmonp30Bate MpH BBITIOTHEHAH YIeOHBIX
3aaHuil TEKCTH y4eOHUKA, CIIPABOYHEIC
Marepuaibl (IePUOJUUCCKYI0 CHCTEMY
xuMuyeckux 35eMeHnToB Jl. . Menneneena,
TaOJUITy PacTBOPUMOCTH KHCIOT, OCHOBAHUI
U COJICH B BOJIE, JICKTPOXHUMHUYCCKHUIN PsiJT
HanpsHKeHUH METaJlIoB);

VYceTHbli ompoc;
[IuceMeHHbI
KOHTPOJIb;
Konrtponbhas
paborta;
Tectuposanue;

OBIIEE KOJIMYECTBO
YACOBIIO
ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosmuecTBo yacos Hara Buabl, gopmbl
n/n HU3YYEeHHS | KOHTPOJIS
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI

1. |IIpeamer xumun. Pomib 1 0 0 CamMool1ieHKa ¢
XUMUU B KU3HH YEIOBEKA. HCIIOJIb30BaHUEM
MeToab1 U3yYeHHS] XUMUH. «O1eH0YHOT0

JUCTay;

2. | ArperaTHble COCTOSIHUS 1 0 0 CamMool1ieHKa ¢

BEIIECTB HCIIOJIb30BaHUEM
«O11€HOYHOT O
JUCTaY;

3. |Ilpaktuueckas padorta Ne 1 " |1 0 1 [IpakTuueckas
[IpaBuna paboTel B pabora;
naboparopuu ¥ IPUEMBI
oOparmeHus ¢
J1a00paTOPHBIM
obopynoBanuem"

4. | ®usnueckue SIBICHUS - 1 0 0 [TuceMenHbI
OCHOBA pa3/ieJIeHHs cMecel KOHTPOJIb;

5. |IIpakruueckas pabora Ne 2 |1 0 1 [IpakTuyeckas
"Paznenenne cmeceit" (Ha pabora;
MpUMEpE OYUCTKH
MTOBapEHHO conn)

6. | ATOMHO-MOJEKYIIpHOE 1 0 0 [TuceMeHHbIiM
yuyeHue. XUMHUECKUe KOHTPOJIb;
3JIEMEHTHI

7. | BemectBa MonekynspHoro u | 1 0 0 VYcTHBIN onpoc;
HEMOJIEKYJISIPHOTO
crpoenus. [Ipoctsie n
CJIO)KHBIE BEIleCTBa

8. | 3HaKM XUMHUYECKHX 1 0 0 YcTHBIN onpoc;
3JIEMEHTOB

9. | 3HaKH XUMHUYECKHX 1 0 0 YcTHBIN onpoc;
3JIEMEHTOB [IuceMenHbI

KOHTPOJIb;
10. | Xumuyeckue GopMyJibl 1 0 0 TectupoBanue;




11. | OTHOCHTETBHAS [MucbmeHHbII
MOJIEKYJISIpHasl Macca. KOHTPOJIb;
MaccoBas gois
XUMHUYECKOI'0 3JIEMEHTA B
COETMHEHUU

12. | BaleHTHOCTH aTOMOB [TuceMeHHbIH
XUMHUYECKHX 3JIEMEHTOB KOHTPOJIb;

13. | CocraBnenue Gpopmyin [TucrmeHHbIiH
OMHAPHBIX COCIMHEHUI IO KOHTPOJIb;
BaJICHTHOCTH.

14. | XumMuyeckue peakiunuu TectupoBanue;

15. | XuMunueckue ypaBHEHUs VYceTHBII 0npoc;

16. | Xumuyeckue ypaBHEHUs [IncemenHsbIi

KOHTPOJIb;

17. | Tunbl XUMHUYECKUX pEAKLUIl [IucbmenHsbIit

KOHTpOJIb;

18. | Tunbl XMMUYECKUX pEAKIIUI TectupoBanue;

19. | [ToBTOpeHHUe 1 0000IIEHHE TectupoBanue;
pazaena. [loaroroBka k
KOHTpPOJIbHOM pabote

20. | KonrponbHas pabora Ne 1 KonTpoabHas
110 pasaeiry pabora;
"[lepBoHauanbHbIE
XUMHUYECKUE MOHATUSA"

21. | Bo3nyx u ero cocrtaB CamoolieHka ¢

HCIIOJIb30BaHUEM
«O1€HO4YHOT 0
JUCTaY;

22. | Kucnopon YeTHBIN 0onpoc;

23. | Ilpaktudeckas padora Ne 3 " IIpaxTrueckas
[Tonyuenue u cobupanue pabora;
KHCJIOPO/1a, U3YYEHHUE €T0
CBOMCTB"

24. | Oxcuapl [TuceMenHbII

KOHTPOJIb;

25. | Temnosoii ekt JIuKTaHT;

XUMHUYECKOHN peakinu. JK30-
U DHJO0TEPMUYECKHE
peakuuu




26. | Bomopon [MucbmeHHbII
KOHTPOJIb;

27. | IIpakTnueckas padorta Ne 4 [IpakTuueckas
"TTonyyenue u cobupanue pabora;
BoJI0poAa"

28. | Kuciotsl, UX COCTaB U CaMoolieHKa ¢
KJaccupuKanus HCIIOJIb30BaHUEM

«O11€HOYHOT O
JUCTay;

29. | CepHas U COJIsTHAs! KUCIIOTHI, [TuceMeHHbIN
UX CBOMCTBA U IPUMEHEHHE. KOHTPOJIb;

30. | Conu, BX COCTaB U JuKTanHT;
Ha3BaHuA. PactBopuMocCTh
COJIEH B BOJIE.

31. | KoanuecTBo BemecTBa [TucbmenHbIi

KOHTPOJIb;

32. | MonsipHbIii 00BEM Ta30B [TuceMenHbI

KOHTPOJIb;

33. | PacueTbl 10 XUMHUYECKUM [TuceMeHHbIi
ypaBHEHUSAM KOHTPOJIb;

34. | PacueTbl 10 XUMHUYECKHM [TuceMenHbBI
YpaBHEHUSIM KOHTPOJIb;

35. | Bona. [TucbmenHbII

KOHTpOJIb;

36. | OcHoBaHus YcTHBIN 0onpoc;

37. | PactBopbl. MaccoBast 1oJst IIucemenHbIi
PacTBOPEHHOTO BEIIECTBA KOHTpOJIb;

38. | Pemenne pacueTHBIX 3a/1a4 [TucbmenHbII

KOHTpOJIb;
39. | Ilpaktuaeckas padorta Ne 5 [IpakTnueckas
"[IpuroToBneHue pacTBOPOB pabora;
C OIpeACIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BelecTna"
40. | Oxcunpl, ux K1accuukarvs CaMooI11eHKa C

1 XMMHYECKHE CBOMCTBA

HCIIOJIb30BaHNE
M«OILEHOYHOT O
JINCTA;




41. | OcHOBaHHA, UX IIucemeHHBIN
KJaccuukanus u KOHTPOJIb;
XUMHUYECKHE CBOKCTBA

42. | XuMuueckue CBOMCTBA TectupoBanue;
OCHOBaHHI

43. | Kucaotsl, X IIuceMeHHBIN
KJIaccu(pUKAIHS. KOHTPOJIb;

44. | XuMHUYECKUE CBOWCTBA [T1ucbMeHHBII
KHUCJIOT KOHTPOJIb;

45. | Conu, ux xiaccudukamus u ITuceMeHHBbIH
XUMHUYECKHUE CBOWCTBA KOHTPOJIb;

46. | Comn, ux Ki1accuuKanus u VYerHbll onpoc;
XUMHUYECKHUE CBOWCTBA [TucpmeHHBII

KOHTPOJIb;

47. | 'eneTnueckasi CBSI3b MEXKIY [IncemenHsbIi
KJIaCCaMHM HEOPTaHHUYECKUX KOHTPOJIb;
COEAMHEHHI

48. | IIpaktudeckas padora Ne 6 [IpakTuueckas
Pemenue paborta;
AKCIICPUMEHTAIIbHBIX 337124
1o TeMe "OCHOBHBIE KJIacChl
HEOPTraHUYECKUX
coequHeHnn"

49. | IloBTopenue n 0000IIEeHNE YcTHBIN onpoc;
pazaena. [lonroroBka k IIucrMeHHbIi
KOHTPOJIbHOU paboTe KOHTPOJIb;

50. | KonrposnbHast pabota Ne 2 KonTponbHas
o pasneny "Baxuelnime pabora;
MPeICTaBUTENH
HEOPraHUYECKHUX BellecTB"

51. | EcTecTBEeHHBIC ceMelicTBa YcTHBIN onpoc;
XUMHYECKHUX DJIEMEHTOB.

AM(pOTEPHOCTb.

52. | OTKpBITHE TIEPHOIITIECKOTO YeTHBIT 0npoc;
3akoHa /[.M1.MenneneeBa

53. | CTpoeHue 21eKTPOHHBIX YcTHBIN onpoc;
obonouek

54. | [leproaudeckas cucteMa ITnceMeHHBIH
XUMHYECKHX 3JIEMEHTOB KOHTPOJIb;

J.M.MenneneeBa




55. | XapakTepucruka anementa | 1 0 0 [InceMeHHBIM
1o noioxenuto B [ICXD KOHTPOJIb;
J.M.MenneneeBa

56. | XapakTepucTuka seMenrta | 1 0 0 TectupoBanue;
o noJsioxkenuto B [ICXD
JA.N.Menneneena

57. | 3nauenue nepuoanyeckoro | 1 0 0 YcrTHbIN onpoc;
3akoHa u [ICXD
J.M.MenneneeBa

58. | Monnas xumuueckas cBsizb | 1 0 0 VYerHbll onpoc;

[T1ucbMeHHBII
KOHTPOJIb;

59. | KoBajieHTHasi XMMHUYECKas 1 0 0 YcTHBIN onpoc;
CBS3b

60. | KoBanentHas HenosipHast 1 | 1 0 0 VYerHbIl onpoc;
MOJIpHAsl XUMUYECKasi CBS3b [TuceMeHHbIi

KOHTPOJIb;

61. | CTteneHb OKUCICHUS 1 0 0 YcTHBIN onpoc;

62. | OKHCITUTEIIBHO- 1 0 0 [TucpmeHHBII
BOCCTaHOBUTEJIbHbBIE KOHTPOJIb;
peakuuu

63. | OKHCITUTEITEHO- 1 0 0 [TucpmenHbIi
BOCCTAHOBUTEIHHBIE KOHTPOJIb;
peakiuu

64. | [loBropenue u 0600menne | 1 0 0 YcTHbli onpoc;
pasaena. [loaroroska x [IucemenHbI
KOHTPOJIBHOHN paboTe KOHTPOJIb;

65. | KontponbHas pabora Ne 3 1 1 0 KonTpoabHas
10 pasaeny pabora;
"[lepnoanueckuii 3aKoH.

[ICX3 .M. Menneneena.
CrtpoeHune aTOMOB.
Xumnueckas cBsizb. OBP"

66. | Pezepn 1 0 0 VYcTHBIN onpoc;

67. | Pezepn 1 0 0 VYcrHbIH onpoc;

68. | Pezepn 1 0 0 YcTHBIN o1npoc;

OBIIEE KOJIMYECTBO 68 3 6
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TEMATHYECCKOC IVIAHUPOBAHUEC

9 kJacc
N HaumenoBanue temMsbl, ypoka Kou-Bo KonTpoibHbie
n\n 9acoB paboTbI
1-2 (1- HNHcTpykTax mo 1/0. XapakTepucTHKa XUMHAYECKOTO 2 4aca
2). 3JIEMEHTa Ha OCHOBaHMHM ero mnojoxkeHus B [ICXD JI.U.
Menneneena
3 (3). XapakTepucTUKa XMMHUYECKOT0 3JIEMEHTA 10 KUCIOTHO- | 1 yac
OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COECTUHEHHIA.
AMoTepHbIE OKCUIBI U THIPOKCHIBI
4 (4). [Tepuonuueckuii 3akon u [lepuoanyeckas cucrema 1 gac
xuMmuueckux aneMeHToB .M. Menaeneesa
5(1). CKOpOCTh XMMUYECKUX PEAKIU 1 gac
6 (2). 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKHUX PEAKIIUHA OT 1 yac
MPUPOJIBI PEATUPYIONINX BEIIECTB, KOHIICHTPAIIUU U
TEeMIEPaTypbl
7 (3). Karanu3 u karanuzaTopsl 1 gac
8 (4). OO0patumMble 1 HEOOpaTUMBIE PEAKIINN 1 yac
9(5). XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS. 1 gac
O000111eHNe U CUCTEMAaTU3AINS 3HAHUI 110 TEME.
10 (6). Konrtponsnas padora Ne 1 «CkopocTh XUMHYECKUX 1 gac 1
peakuuii. XMMHUYECKOE PaBHOBECHEY.
11 (1). [Tonoxenue metamnos B IICXD JI.M. MenaeneeBa u 1 yac
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB
12 (2). OO0mre XUMHYECKHE CBONCTBA METAJIIOB 1 gac
13 (3). Mertamnnsl B npupoze. Ob1iiye crnocoObl MOTyyeHHs 1 gac
METaJIOB
14-15 (4- | Koppo3us meTanioB 2 4Jaca
5). CIu1aBel METAIOB
16-17 (6- | Obu1ast XapakTepUCTHKA 3JIE€MEHTOB TJIaBHOW MOATrpyNNbl | 2 yaca
7). | rpynmst.
CoenuHeHus EI0YHbIX METAJIOB
18-19 (8- | lllenmouno3emMenbHBIE METAILTBI M UX coeauHeHus. Comu 2 gaca

9).

MICJIOYHBIX METAJIJIOB




20-21 AnromuHui. AMDOTEpHBIN XapakTep OKCUAA 1 2 yaca
10-11). TUJIPOKCHIA ATTFOMUHMUSL.
CoennuHeHns alIOMUHUSA
22-23 Keneso. 'enernueckuii psia xenesa (I11) u (111) 2 Jaca
12-13). BaJICHTHOTO
24 (14) O000111eHre U cUCTEMAaTU3aLMS 3HAHUI 110 TEME 1 gac
«MeTtamibby
25 (15) Kontponbnas padora Ne 2 mo teme «MeTaibny 1 gac
26 (1). OO0m1as XxapakTepuCTUKa HEMETAIIIOB 1 gac
27 (2). OO0m1as XxapaKTepUCTUKa TaJIOTeHOB 1 gac
28 (3). CoenvHeHUe rajJoreHoB 1 gac
29 (4). Kucnopon. Cepa. 1 gac
Cepa B nipupo/ie, €€ XMMHUYECKHUE CBONCTBA
30-31 (5- | Okcunupl cepsl. 2 4Jaca
6). CepHas KUCIOTa U €€ COJIN.
32-33 (7- | Azor. AMMuak 2 qaca
8).
34 (9). Conn aMMOHHUS 1 gac
35-36 Kucnopoanbie coequHenus a3ora. 2 Jaca
(10-11). | Conum a30THCTOM M @30THOM KUCJIOTHI.
A30THBIE y10OpeHus
37-38 docdop. 2 Jaca
(12-13). | Coenunenus docdopa
39-41 VYrnepoa. Oxkcunsl yriaepoja. 3 yaca
(14-16). | Yraepon B mpupoae. Kapbonatsr
42-43 Kpemuuii. CuiivkatHasi IpOMBIIITIEHHOCTb. 2 yaca
(17-18).
44 (19) O06006menue no TeMe «HeMeTamis» 1 gac
45 (20). | Kontponbhas pabota Ne 3 mo teme «Hemerannbn» 1 gac
46 (1). Huctpykrax o 1/6 IIp Nel ITomyuenue amdorepHoro 1 gac
TUAPOKCHU/IA U U3YUEHHUE €r0 CBOMCTB
47 (2). HuctpykTrax no 1/6 [Ip Ne2 Ilonydyenrne aMmMuaka u 1 gac

HU3YUCHHUC €TO CBOICTB




48-49 (3- | Uuctpykrax no 1/6 [Ip Ne3,4 Pemienue 2 Jaca
4). IKCIIEPUMEHTAIBHBIX 33/1a4 HAa PaCcTlO3HABAHHE
BR)XHEUIIINX KATHOHOB U aHUOHOB

50 (5). Wuctpykrax mo 1/6 [Ip Ne 5 TpakTudeckoe 1 gac
OCYILIECTBJICHUE MPEBPALIEHNN BEIECTB.

51(1). IIpenmer oprannueckoit xumuu. Teopus ctpoenuss A.M. | 1 yac
byrneposa

52 (2). Anxanpl. CTpoeHHE MOJIEKYJI MeTaHa. XUMUYECKUE 1 yac

CBOICTBa U IMPUMCHCHUC AJIKAHOB

53 (3). Ankenbsl. CTpoeHHE MOJIEKYJ 3TUJICHA. 1 gac
XUMHUYECKUE CBOMCTBA ATUIICHA

54 (4). [TonsTHe 0 cimpTax, UX (HU3HUECKUEC, XUMUUICCKUE 1 gac
CBOWCTBA, MIOJIyYEHHE.

55-56 [TonsiTHe 00 OJTHOOCHOBHBIX KapOOHOBBIX KMCIIOTaX. 2 gyaca
(5-6). Peakius sTepuduKkauy 1 MOHIATHE O CIOXKHBIX d(Upax.
Kupbl
57-58 [TonsiTne 06 aMUHOKHCIIOTAX. 2 qaca
(7-8). Peaknun noauKoHASHCAIMY aMHHOKHUCIOT. benku
59 (9). VYrnesonsl. [lonucaxapuapl: Kpaxmani v HEIUTI0JI03a. 1 gac
I'moko3a
60 (10). | ITonumepsl 1 gac

61 (11). | O6o6IIeHNE 3HAHNN YYAITUXCS IO OpTaHUYeCKo XuMuu | 1 gac

62 (12). | Uuacrpykrax no 1/6 IIp Ne 6 Pemenue 1 gac
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha pacro3HaBaHUe
OpPraHUYECKUX BEILECTB

63 (1). [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema 1 gac
XUMHYECKUX d1eMeHTOB J[.J1. MeHaeneeBa B CBETE
YUEHHsI O CTPOCHHH aTOMa

64 (2). Crpoenue BemiecTBa 1 gac

65 (3). XUMHUYECKUE PEAKIUU 1 gac

66-67 Knaccel xumuyeckux coemnHeHn B cBeTe TO]] 2 Jaca

(4-5).

68 (6). KonTponbnas padota Ne 4 mo reme «O000mmeHne 3Hanmii | 1 gac 1

10 XUMHHU 3a KypC OCHOBHOM IIKOJIBI»

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA




METOAUYECKHUE MATEPHAJIBI V1A YUYUTEJIA

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. 'abpuensa, U. I'. Octpoymos,

C. A. Cnankos).

2. Metonudeckoe ocooue. 8 kmace (aBtopsl O. C. I'abpuensy, U. I'. Octpoymos, 1. B. Akcénosa).

3. [Iporpamma kypca xumuu ajig 8—9 kiaccoB o01meodpazoBaTeNbHbIX yupexaenuid (aBTopsl O. C.
I'abpuensn, C. A. Cnagkos).

4. Pabouas Terpanp. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Crankos).

5. Terpaap s 1abOpaTOPHBIX OMBITOB U MpakTUdeckux padot. 8 kiacce (aBToper O. C. 'abpuensn, U. B.
Axcénona, 1. I'. OctpoymoB).

6. XuMus B TECTaX, 3a/1auax u ynpaxHeHusx. 8 kimacc (aBropsl O. C. 'abpuensn, U. B. Tpuryouax).
7. OnexktpoHHas popma yueOHHUKa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccuiickas snexktpoHHas mkosna. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus n xu3abp»io - https://hij.ru/

. IlonbopHa nureparypsl 1o XUMHUHUIO - http://c-books.narod.ru/
. Xypnan " 1 centsiOps" - https://1sept.ru/

. Uudoypok - https://iu.ru/video-lessons

~N N LD bW~

. COOpHUK cTaTeil 0 XMMUYECKUX 3JIEMEHTAX, UJUTFOCTPUPOBAHHBIN ONMCAaHUEM SKCIIEPUMEHTOB. -
http://www.periodictable.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHMUE

Komnexnnn

1 OcHOBHBIE BU/IBI TPOMBIIIJIEHHOTO ChIpbs. YacTs 1 2

2 OCHOBHBIE BH/JIbI IPOMBIIIJIEHHOTO ChIpbs. YacTp 2 2

3 Mertainsi 2

4 Amomunnii 1

5 Crexuio 1 u3zienus u3 crexia |

6 Tommuso 1

7 Hed1b 1 mpoaykTel €€ nepepadboTku 1

8 ITnactmaccsr 1

9 Kayuyk u mpoayKThl ero nepepaboTku 1

10 [Ixana TBépmoctu 1

11 Habop XxuMu4ecKux 351eMeHTOB 1

Mopenu

HaGops! ayis MoaenupoBanms

1 Habop tpacdaperoB mozenei aTomoB 1

2 HaGop asns MoJieIMpoBaHUs 3JIEKTPOHHOTO CTPOCHUS aTOMOB 1

3 HaGop ans MOAenupoBaHUs MOJIEKYST HEOPTaHMYECKUX COSAMHEHUH 1
4 HaGop A MoJieIMpOBaHUS MOJIEKYJI OPTaHUUYECKUX COSAMHEHHH |

5 Habop mopeneit aTOMOB U1 COCTaBIIEHUSI MOJIENIe MOJIEKYIT J1abopaTopHbIi 1

Mogens "Kpucrannndeckast pemerka’ 1eMOHCTpaliOHHAs
1JIén 1
2 Yrnekucinsliii ras 1



3 Oynnepen 1

4 Anmas 1

5 I'padur 1

6 Oxcun kpemHus 1

7 Menn 1

8 Marawuii 1

9 XKeneso 1

10 Kamennas couipb 1

11 Mogenb crpoenue aroma 1

Tabmuusr Hauana xumuu (apt. 5-8671-018)

1 Xumunyeckre 3HaKy M aTOMHBIE MAaCChl BaXKHEHIIINX 3JIEMEHTOB
2 PacnipocTpaHEHHOCTh XUMUYECKUX IEMEHTOB

3 ®opMmBbI CYLIECTBOBAHUS XUMHUYECKUX JJIEMEHTOB

4 BeniecTBa MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOI'O CTPOCHHUS
5 CTpyKTypa U3MEHEHHUS BEIIECTB

6 CriocoOBbI pa3jiesieHus CMecei

7 XUMHUYECKUE 3HAKH U (POPMYITBI

8 Cocrasnenue (GopMyIl MO BaJIEGHTHOCTU

9 Mosb - eMHUIIA KOJTMYECTBA BEIIECTBA

10 ®usnueckue BeTUUMHBI BBIPAXKEHHS TOPLUN BEILIECTBA

11 ITpu3Haky U ycioBuUs IPOBEIECHUS XUMUYECKUX peaKLuil



12 Tumnbl XUMHUYECKUX PEAKIIHi

13 Bo3nyx. Kucnopoa. I'openue

14 Ctpoenue niiameHu

15 CocraBnenue popmyi coneit

16 I'eneTnueckast cBsI3b KJIACCOB HEOPraHMYECKUX BEIIECTB
17 Bonopon

18 Xumuueckue peakiuu

OcHoBbI xuMHUeckux 3HaHuM(apt. 5-8707-006)

19 Ilepuoanueckas cuctema xumuieckux ueMeHnToB J[.1.Meneneesa
20 Tabnuia pacTBOPUMOCTH BEIIECTB B BOJC

21 IlpaBusnia noBefeHUsI B KAOMHETE XUMUU

22 3Haku

23 TexHuka 6€30MaCHOCTH MPOBEJICHUS OIIBITOB

24 TexHuKa 0€30NACHOCTH MPHU PadOTE C Ta3aMu

8 - 9 ximaccel (apt. 5-8478-020) 25 BaneHTHOCTD

26 OTtHOcUTEIbHASI ATOMHAS U MOJIEKYJISIPHAs. MACChl

27 CTpoeHue aToma. U30TOIIbI

28 OOpa3oBaHN€e KOBAJICHTHOW U MOHHOM XUMUYECKON CBSI3U
29 DneKTpOHHBIE CJIO0U aTOMOB 3JIEMEHTOB MaJIbIX MEPUOJIOB
30 OKuCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

31 Tunsl KPUCTATUTMYECKUX PEIIETOK

32 Peakiiuu oOMeHa B BOJIHBIX pacTBOpax

33 BaxkHel1ne KUCIOThI U UX COJIA

34 Knaccudukaiusi OKCHIOB

35 Knaccudukanusi OCHOBaHUM

36 Knaccudukanus Kuciaot

37 I'eneTnueckasi CBA3b BAKHEUIINX KJIACCOB HEOPIaHMYECKUX BEIIECTB
38 Okpacka MHAUKATOPOB B Pa3IMUHBIX Cpeaax

39 DnekTponuTHYEcKas AUCCOLMUALIMS

40 3aBHCHUMOCTbH CKOPOCTH PEaKIUH OT Pa3JINYHbIX (PAKTOPOB
41 Turnbl XUMHUYECKUX pEaKIIHi

42 Ob6patuMble peakuu

43 Bo3nyx. Kucnopon. ['openue

44 CteneHb OKUCICHUS

Heopranunueckas xumusi(apt. 5-8701-009)

45 HomeHknarypa cosei

46 Kpucramibl

47 Xumuueckas CBS3b

48 BaneHTHOCTh

49 Mopenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

50 buHapHbIEe COeTUHEHUS

51 Crpoenue atoma

52 DnexTpoHHas opoUuTaIb

53 CreneHp OKHCIEHUS

PacTtBopBI.

Dnektponutrueckas auccounanusi(apr. 5-8687-013)



54 JlucriepcHbIe CUCTEMBI

55 CaoiicTBa BOAbBI

56 KpuBble pacTBOPUMOCTH BEILIECTB

57 CriocoObI BEIpaKEHUS KOJTMUYECTBEHHOTO COCTAaBa PaCTBOPOB
58 DNEeKTpOIUTHI THIpaTalks HOHOB

59 PacTBOpeHHE BEIIECTB C HOHHOM CBSI3bIO B BOJIE
60 PacTBOpeHuHEe BENIECTB ¢ KOBAJICHTHOM MOJISIPHOM CBsI3bIO 61
KucnotHo-ocHOBHBIE peakiuu

62 Peakuuu MOHHOTO OOMeHa

63 ['upponus conei

64 Nonutst

65 Cpena BOAHBIX pacTBOPOB

Howmenxknarypa 121 bunapueie coenuHeHus

66 Homenkiatypa coseit

67 HomeHkI1aTypa OpraHuuecKux CoeMHEHUN

68 [IpenenbHbIC YTIAEBOAOPOIBI

69 HernpenenbHbie yriaeBOI0POIbI

70 ®yHKIMOHAIBHBIE POU3BOIHBIE YTIIEBOAOPOIOB
Crtpoenue BemiecTBa

71 Ctpoenue atoma

72 DnexTpoHHas opoUuTaib

73 Mojenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74 Kpucramisl

75 Xumuueckas CBs3b

76 BaneHTHOCTh

77 CtenieHb OKUCIEHUS

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPALIUI

W3mepuTtenbHble TpUOOpPHI

1. Becol Texunueckue 10 1000 r ¢ rupsamu

2. Becsl yuennueckue 70 200 1 ¢ rupsimu (OH0JIOTHYECKHE)

3. Bechl 1 ceimyunx mMarepuainos 10 200 r ¢ rupsMu

4. Becsol anextponHsble DijitalScale

5. Tepmometp cniuproBoit 10 1000C

6. Habop apeomerpos (20 mmt.)

HarpesarenbHble puOOpsI

7. HarpeBarenb a1t poOUPOK AJIEKTPUUYECKHIA

8. bans naGoparopnas komOuHupoBanHas (bJIK)

9. IlnuTKa 3nexTpudeckas oqHokoHpopouHas "Bacummca"

10. CniuproBku 100 mn

11. CnmproBku 200 mn

JleMOHCTpalnoOHHbIE

12. KoMImuieKT nocyzs! AEMOHCTPALMOHHBIN C IPUHAJIEKHOCTAMHU
13. Habop 1o xumuu ¢ pe3bOOBBIMU COEAMHEHUSIMU

14. TIpuGop ans momyueHust U cOopa ra3oB (IEMOHCTPAITMOHHBIN)



15. Habop mst anekTponu3a (IeMOHCTPAITMOHHBIH )

16. CTonuk nogbEMHO-IOBOPOTHBIN C 2-Msl INIOCKOCTSIMU

17. Cronuk noabemMHbH 200x200 MM

18. Cronuk nogbemusiii 150x150 mm

19. lllTatuB 1151 XUMUYECKUX CTAKAHOB

20. IlItatuB nabopatopHslii xumuueckuit (LLIJIX)

21. Cnenmanu3upoBaHHbIC TPUOOPHI U anmapatbl Annapar Kunmna

22. Anmapar ['opmana

23. [Ipubop 1 WILTIOCTPAIIUK 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKIIUU OT YCIOBHI
24. TIpuOop A7 MOTyYeHUS TATONIATKAHOB

25. Ilpubop A WILTIOCTPALIMK 3aKOHA COXPAHEHUSI Fa30B

26. ITpubop Asst ompeeNieHus: CoOcTaBa BO3yxa

27. llpuGop At OKUCIECHUS CIUPTA HAJ METHBIM KaTallu3aTOpOM

28. IIpubop At U3ydeHus ra30BbIX 3aKOHOB (71a00paTOPHBII)

29. Kononka ancop6rmonHas KA

30. O30Harop

31. Ilpubop nns noay4eHUs! paCTBOPUMBIX TBEPIBIX BELIECTB

32. MarHuTHas Melanka ¢ MAHOMETPOM

33. pH-meTp

34. Anmapat (yCTaHOBKA)UI JUCTHIUISIIMH BOJIbI

35. AIIXP

KomruiekTs i1 1a00paTOpHBIX OMBITOB U MPAKTUYECKUX 3aHATUN IO XUMHH
36. JIoTok ¢ mocynoi ¥ NPUHAAIEKHOCTAMU JJIsl YYEHUYECKOI0 AKCIIEPUMEHTA
37. MukpomnabopaTopus 10 XUMHH

38. HIIXJI Ne 568

39. llltatus nabopatopusIii (I11J16)

40. HaGop mo snexTpoau3y (1a00paTopHbIil)

41. IlpuGop Ans MOTyYEHUS TATIOUIATKAHOB U CIOXKHBIX 2(QHUPOB TabOpaTOPHBIN
42. Ilpubop ans nomyyeHust U cOopa ra3os

43. Kommuiekt npoodupok (I1X-14, [1X-16) 10 mT.

44. [lepxartens AJis1 IPpOOUPOK
45. IlItaTuB 1711 TPOOUPOK
46. KoMIJIeKT CTEKISTHHBIX Majgouek 10 mr.

47. KOMIUIEKT CTEKJIIHHBIX TPYOOUeK

48. KommuiekT mpo6ok

49. Yamku BelapyuBaTesIbHbIE

50. JIOKKH JUIS COKUTaHUS BEIIECTB

51. HIumipl TUTENBHBIC

52. Turmm

53. Ilectuk u crynka

54. XuMu4YecKHue CTaKaHbl CTEKII. EMK. S0 MiI
55. XuMu4yecKHue cTakaHbl CcTeKII. éMK. 100 M
56. XumMu4yeckue cTakaHbl CTEKIL. EMK. 250 M
57. BopoHKU CTEKJISIHHBIE JJAOOpaTOpHbIE

58. 3MepuTenbHbIE UITUHIPBI

59. Men3ypku



60. Konba mmockomoHHas
61. BopoHka nenurenbHast



'KypcuBom 0603Ha4ueH y4eOHbII MaTepral, KOTOPBIH U3y4aeTcs, HO HE BHIHOCUTCS Ha MPOMEXYTOUYHYIO U UTOTOBYIO
aTTECTaLUIO
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