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IMNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUU C HCHOJIB30BAaHHUEM IMH(PPOBOTO M aHAIOTOBOTO
000opyIOBaHUS LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKON
HanpasieHHocTel 1eHTpa «Touka pocta» Ha ©0a3e nenrpa «Touka pocray
oOecrnieunBaeTcs peaan3anusi 00pa3oBaTeNbHBIX IPOrpaMM €CTECTBEHHO-HAYYHOM
M TEXHOJOTMYECKOW HAaMpaBICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATENHCTBA B cdepe o00pa3oBaHus H C  y4ETOM
pexomennauuii  denepanabHOro orneparopa yY4YeOHOro MpeaMeTra «XUMUs»
OOpa3zoBaTenbHas MporpaMMa MO3BOJISIET UHTETPUPOBATh PEAIU3YEMBIE MOIXO/IbI,
CTPYKTYpPY M COJAEpkaHHE MPH OpraHu3auuud oOydyeHus XuMUM B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e J1000T0 U3 JHOCTYIHBIX YYEOHOMETOINIECKUX KOMIUIEKCOB
(YMK) . Ucnons3zoBanue obopynoBanus «Touka pocta» mpu peanu3aiuu JaHHOU
OIl nmo3BonsieT co3naTh YCIOBHS: * JUIsl PACHIMPEHHUs] COAEpPKAHUS ILIKOJIBHOTO
XMMHUYECKOTO O0pa30BaHUsA; ® JUIsl MOBBIIICHUS I[03HABATEILHOW aAKTUBHOCTH
o0y4aroluxcsi B €CTECTBEHHO-HAyYHOW 0OJacTv; * A Pa3BUTHUS JIMYHOCTH
pebEHka B mporecce OOydeHUS XUMHH, €ro CIOCOOHOCTeH, (HOpMHUpOBAHHS U
yIOBJIETBOPEHUS COLMATBHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEIH; * 715l pabOTHI
C OapEHHBIMU IIKOJbHUKAMHU, OPraHU3aLUN UX Pa3BUTHS B PA3JIMYHBIX 00JACTIX
00pa30BaTeNbHOM, TBOPUYECKOM IEATEIBHOCTH .

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOTpaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepasbHOW paboyel MporpamMMbI
BOCIHUTAHUA U C YUYETOM KOHLIETIIMYU MIPENoAaBaHus yueOHOro npeamera « XuMus»
B 00pazoBaTeNbHBIX opraHm3aiusax Poccuiickoit deneparun.

[TporpamMma 1o xumuM Aa€T NPEACTABICHUE O LENSIX, OOLIEH CTpaTeruu
oOydeHHs, BOCHHTAHWA W PAa3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4E€OHOTO
npeaMeTa, — yCTaHaBIMBAeT  O0s3aTelnbHOE  MPEIMETHOE  COJCpI)KaHUeE,
peyCMaTpUBAaET paCHpelesIeHUe €ro Io KiaccaM M CTPYKTYpUpPOBAaHHE I10
paszzenaM M TeMaM IpPOrpaMMbl 10 XUMHH, OINpPEAENseT KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTHKU COJIep KaHMs, PEKOMEHTyEMYIO
MOCNIEOBATEIbHOCT,  M3YYEHUS] XUMHUU C YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBA3CH, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH  00y4YaroIMXCs, ONpEAeNseT BO3MOXKHOCTH IpeaMera  JUis
peann3alMu TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTElbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHus, a Takke TpeOOBaHUHU K
pesynbraTtaM 00y4eHHs XMMUU Ha YPOBHE LI N3ydeHHUs MPEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIIHON JACSITENIFHOCTH OOYYaIOMIErocss MO OCBOCHHUIO
y4eOHOTr0 CO/IepyKaHMs.

3HaHHE XUMHM CIy’)KUT OCHOBON 1 (OPMUPOBAHHUS MHPOBO33PEHMUS
oOy4arolerocs, €ro NpeJCTaBiICHU O MaTepUalbHOM EIUHCTBE MHpPA, BaXKHYIO



poiib urparoT GOpPMHUPYEMbIE XHUMHEH TPEACTABICHHUS O B3aMMOIPEBPAIICHUIX
PHEPIrud M 00 HSBOJIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00ATbHBIX
mpoOJeM YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON M KOJOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  peanu3alii  BO3MOXXHOCTEH i1 CaMOpa3BUTHS U
(dbopMHpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIILJICHUS U TBOPUECKUX CIOCOOHOCTEM

0oOy4YaloIIUXCsi, HABBIKOB HMX CAMOCTOSITEIbHOM  y4yeOHOW  JesTeNIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIICIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3MJISi/Ia HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYJArOIITIXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOTHYECKOE
o0pazoBaHue 00y4arOIIUXCS.

JlanHble HampaBlIeHWS B OOYYCHHHM XUMHH OOCCICYMBAIOTCS CICIU(PUKON
colepkaHus  y4eOHOTOo  TpeaMera, KOTOPBIA  SIBISIETCS — IMEJaroru4ecKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUHU Ha OMPEIeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsS OPUECHTHPOBAH Ha
OCBOEHHE OOYYalOIUMUCSA CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusl MPOrpaMMbl IO XUMUU CPOpPMHpPOBaHA HA OCHOBE
CUCTEMHOI0 mnojaxona Kk €€ m3ydeHuro. CoJepKaHUE CKJIAJbIBACTCA U3 CHUCTEMBbI
TTOHATHH 0 XUMHUYECKOM DJIEMEHTE M BEIICCTBE U CUCTEMBI IIOHATHHA O XUMHYECKOHN
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYpPHO OpraHHW30BaHbl [0 MPUHIUITY
MOCJICIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TECOPETUUYECKUX MPEACTABICHUN
Pa3HOI0 YPOBHSI:

— QTOMHO--MOJICKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa J1. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3U;

— TpEeACTaBICHUM 00 IJICKTPOIUTHUYCCKOM JIMCCOLMAIIMK BEIIECTB B
pacTBopax.

Teoperuueckrue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE JMIIMPUYECKHU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCICAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPYTOMY, BBINOJHSAS (PYHKUMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHS U TOJyYEHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYET  (hOpPMHPOBAHHUIO



IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO U
METO/aM TO3HaHUs B Hayke. V3ydeHHe XMMHM IPOUCXOIUT C NPHUBIICUYEHUEM
3HAHWI W3 paHee W3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpYKaloMUA MUDPY,
«buosnorus. 5-7 xnacce» u «Pu3nka. 7 Kiace.

[Ipy w3yyeHWH XUMUU M[POUCXOAUT (HOPMHPOBAHME 3HAHUNH OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KAK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaga y4yeOHOTrO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — Ba)KHEHIINX ()aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYNHBIX OOOOUIEHUH MMPOBO33PEHUECKOIO XapakTepa, s3bIka HayKd, B

OpUOOIIEHUHM K HaydHbIM METOJAaM T[IO3HAHUSA MpPU HU3YYEHUM BEIIECTB MU
XUMHUYECKUX peakluid, B (OpMUPOBAaHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUH B Yy4eOHO-IIO3HABATEJIbHOM U Y4YEOHO-HCCIEA0BATEIBCKOM
JESTEIbHOCTH, OCBOCHHHM MpPaBHJI 0€30MacHOr0 OOpalleHusi C BEIIeCTBaMU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUKU HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs BaXXHOE
3HaYeHUe NpUoOpeNn TaKue LeNH, KaK:

— (¢opMupOBaHHE WHTEIJIEKTyalbHO pPa3BUTOM JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHSATHIO PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOE€ MPHOOIICHHE
0o0ydJaromuxcsi K CaMOCTOATEIbHOW TO3HABATENILHOW MEATEIHHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO W DPAa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecrnieveHne yCIOBHM, CITIOCOOCTBYIONIUX MPHUOOPETEHNIO 00YUIAIOITUMUCS
OTbITa Pa3HOOOPA3HOW AESITENFHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOLIUX YHUBEPCAJIBbHOE 3HAUYEHUE JIf
Pa3IMYHbIX BUJOB JEATEIBHOCTH;

— (¢opmupoBaHue oOmeld (QYHKUMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
ITPaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSCHATP M OILICHUBATH SIBJICHHUS
OKPY)KAIOIIeT0 MHpPA, WUCIONB3Ys 3HAHWS U OMBIT, MOJIYYCHHBbIC NPU W3YUCHHH
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJeM B TMOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs TI'yMaHUCTUYECKMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAHUW Uil BBIPAOOTKH HKOJIOTMUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIIX
COXPAHEHHUS CBOETO 37J0POBbS U OKPY’KaIOLIEH NPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANPaBIEHHOCTU AATbHEHIIETO
00y4eHusl.



OOmiee 4YKMCIIO 4YacoB, OTBEIEHHBIX JUISI M3YYEHUS XHUMHUU Ha YypOBHE
OCHOBHOT0 00111er0 00pazoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIIO).

Ilepeuenb o0opynoBanus uenrpa «Touka Pocra»

Neri/it HanmenoBanue Konnuect
BO
1 «{udposas madoparopus mo xumun ViLaby» 4 mr.

1 becnipoBOiHOM MYyJIBTUIATUUK C 3-Ms
BCTPOCHHBIMH JaTYMKaMu | mT.

2 JlaTuuK ONTHYECKOM TII0THOCTH 525 HM 1 1mT.

3 HaGop naboparopHoii ocCHACTKH 1 KOMILI.

4 Kabens USB coenuuuTeNNbHbIHN 1 10IT.

S 3apsgHOE yeTpoicTBO ¢ KabemeM miniUSB 1 mir.
6 Ananrep Bluetooth Bepcun ve ke 4.1 Low
Energy 1 mr.

7 KpaTtkoe pyKOBOACTBO MO dKCIUTyaTauu | miT.

8 [IporpamMmmHoe obecrieueHue Ha (iemr-Hocurene 1
[T.

9 Metoandeckre peKOMEHIAINH 10 padoTe ¢

1 poBoii tabopartopueii (40 padot) 1 mr.

10 IMacnopt «ludpoBas nadboparopust Mo XUMUHU
ViLaby 1 mT.

2 «{udposas madoparopus o 6uonoruu Vilaby: 4 mt
1 BecipoBOIHOM MYJTBTUIATYUK C 5-F0 BCTPOCHHBIMU
nmaTyukamMu 1 mT.

2 Iludposas BueoOKaMepa ¢ METALTHICCKUM
mratusoM 0,3 MP 1 koM.

3 Kabenr USB coequuuTenbHbIH 1 10T,

4 3apsiiHOe yeTpoicTBO ¢ kabermem miniUSB 1 .
S Ananrep Bluetooth Bepcun ve ke 4.1 Low
Energy 1 mr.

6 KpaTtkoe pyKOBOACTBO MO IKCIUTyaTauu | miT.

7 [IporpamMmMHOe obecrieueHue Ha Qureni-nocurene 1
[T.

8 Meronnveckne peKOMEeH IaIiH 1o padoTe ¢

g pooii tabopartopueii (30 padot) 1 mr.

0 IMacnopt «I{uposas 1abopaTopus Mo OHOIOTUN
ViLaby 1 .

3 Muxkpockornsl AHSNOPTIC XSP-45 2 wr
4 Hoyt6yku R-N-15-5400U 4 wr
5 Habop 1o 3akperieHnto u3y4aeMbIX TeM 110
MpeIMETHBIM 00JIACTSIM OCHOBaHHOTO OOIIETr0o
00pazoBaHMs
6 CocraB Habopa 1a60paTOPHON OCHACTKHU: 4 it
Boponka

CTakaH IUIaCTUKOBBII THUIT |




Jloxxeuka st COKUTaHUS
MepHas mkana

CtakaH MIaCTUKOBBIM THIT 2
[{unuHap MEpHBII C HOCUKOM
Uamika [leTpu ¢ kpbIkoi
[[Inarenb-10KeuKa

[{udposas nabopaTopwust Ui MIKOJIHHUKOB 110
(bHU3HOoIOTHHI
( metiporexnonorun) Monens 24 ZIR780R

[{udpoast maboparopus 1Mo 3KOJIOTHU

becripoBogHol MynbTuaaTyuk Releon Air «Xumus-
5»

30H]1 TeMIIepaTypbl

M3MEPUTEIbHBIN 11yl TPOBOJIUMOCTH

PIIEKTPOJ PH

[TacopT OecripOBOAHOTO MYJIbTUIATUHKA

Habop nabopaTopHoii OCHacKu

JlaTunk onTUYECKON MIOTHOCTH

10

becnpoBogHON MynbTHAaTYHK Releon Air
«buosorus-5»

Onextpon PH

TemneparypHblii 30H]1

[Tacmiopt 6eCcIpOBOHOTO MYJIBTHIATYHKA
[{udpoBast BuIeokamepa

11

becnpoBoHON MynbTHAaTYHK Releon Air

«DU3NOIOTHA-5»

Mamn>xeTa A1 u13MepeHus naBiieHus Haruerarens

TS MAHKETHI

[[{yn TemmiepaTypsl Tena

KomriekT 01HOpa30BBIX HACAAOK ISl ABIXATEIbHON

TPyOKH

Kimrica pis nansma

[TactiopT 6eCcrIpOBOAHOTO MYJIETUIATIHNKA
Hatuuk OKI'

JlaTurK KUCTEBOM CUJIbI

JlaTurk OCBEIIEHHOCTH




COAEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/iLHbIE XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Poiap XMMHUM B )KM3HU YEJIOBEKA. XUMHUSI B CUCTEME HayK.
Tena wm BemectBa. Du3znueckue CBOICTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsiTUe O MeTojax Mo3HaHUS B XUMHH. UuCThIe BellleCTBA U CMECH.
CriocoObl pa3aeieHusI CMECEH.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHYECKUX
aeMeHTOB. [IpocThie U CI0XKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTENnbHAS MOJIEKYJIsIpHass Macca. MaccoBasi 4oJi1 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

du3nuecKue U XUMHUUECKUE SBJICHUSA. XUMHUYECKasi peakius U €€ Mpu3HaKu.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUsA. Kmaccudukarms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3JI0KEHUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBUjIaMu padOTHl B J1abOpaTopuu u
npuéMaMu 00paIeHus ¢ JT1abopaTopHbIM 000PYIOBAaHUEM, N3YUEHUE W OIHMCAHHEC
bu3nUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
dbusnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIUSl BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTON) SIBIICHUM, HAOMIOICHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaKIui (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3ioKeHHe TUIPOKCHUIA
memu (1) mpu HarpeBanum, B3auMoIeicTBre xkene3a ¢ pactBopom coiu menu (II),
U3y4YeHHUE CIOCOOOB pasJieleHUs] CMecel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BEITIAPUBAHUE, JUCTIILIIALNS, XpoMaTorpadusi, IpoBeIeHNe OYUCTKH MTOBAPECHHOM
coiid, HAaOMIOJEHWE W  ONHCAHWE  pPE3yJbTaTOB  IMPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUSI MAacChl, CO3JaHHUE MOJEJIE MOJIEKYI
(11apocTep>KHEBBIX).

BaxHeine npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopon — snmeMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoga B TpUpoje, (DU3MYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Okcuawl. [lpumenenue kucinopoaa. CrocoObl



MOJIYYeHHUs] KHUCTopoJa B JabopaTopud U mpombinuieHHocTH. Kpyrosopor
KHCcIopoa B mpupoe. O30H — aJutoTpornHas MoAUGHUKALIHS KACTOPOa.

TernoBod 3¢h(dEeKT XUMHUUECKOW peakluh, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemeHT u mpocroe BemecTtBo. HaxoxaeHrne Bogopoia B Ipupoze,
bu3MYecKue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CITIOCOOBI ITOTYYEHUS.
Kucnors! u conu.

MonsipHbIit 006EM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHUSM.

dusnueckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBAaHUSI.
Ponb pacTBOpoB B npupojae U B XKU3HU 4eloBeKka. KpyroBopoT BOJZIbI B IPUPO/IE.
3arps3HeHne NpUPOAHbIX BoJ. OXpaHa U OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHenmid. Oxcuabl. Knaccudukarms
OKCHUJIIOB:  cojieoOpasyronue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonydeHnune okcuaos.

OcHoBanus. Knaccudpukauuss oCHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMi. PU3HMYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usznyeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctn merammoB H. H. bekerosa.
[lonydeHnue KuCIoT.

Comu. Homenkiarypa coneii. @u3n4ecKue U XMMHUYECKHAE CBOMCTBA COJIEH.
[TonyuyeHue conen.

['eHeTnyeckas CBs3b MEXKAY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIMPEECICHUE COAEPKAHUS KUCIOPOJa B BO3/IyX€E, MOJTYyUYCHUE,
cobupaHue, pacrno3HAaBaHHE U HW3YUYEHUE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHSI BO3HUKHOBEHHUS H
MpEeKpalieHusl TOpPeHHs (TMoXkapa), O3HAaKOMJIGHHE ¢ 0OpaslmaMu OKCHIAOB H
ONHUCAaHWE HX CBOWCTB, MOJIydeHHE, COOMpaHUE, paclo3HABaHUE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojgopoaa ¢ okcuaoMm menu (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUJICOMATEPUATIOB), HAOIIOJeHHE O00pa3lioB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, TMPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIBI C METAILUIAMU
(HaTpueM ©  KajblueM) (BO3MOXHO HCIOJB30BaHUE BHUICOMATEPUATIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB pPa3JIUYHbIX KJIACCOB,
HAOJI0/IEHUE U3MEHEHHS] OKPACKU MHIMKATOPOB B PacTBOPAX KUCIOT M ILEI0YEH,
uzydyeHue B3zaumojerctBus okcuga meau (II) ¢ pactBopoM cepHOIl KHUCIOTHI,
KUCJIOT C METaUlaMH{, PEAKUUM HEUTPAIU3alMH, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHWE OJHOIO METaJUla JPYI'MM M3 pacTBOpa COJIH, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/Jad 10 Teme «BaxHednme KiIacchl HEOPraHMYECKUX
COCIUHEHUID.

Iepuoanuyecknii 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenpaeneeBa. CtpoeHue aroMoB. XUMHYECKAS] CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNIax CXOAHBIX 3JIEMEHTOB (LIEJIOYHBbIE W IIEIOYHO3EMENbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOPBIE 00pa3yloT aMm(pOTEPHbIC OKCH/IBI
Y TUJIPOKCHUJIBL.

[leprognyeckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menneneera. KopoTkomepuonHas W JJIUHHONEpHOAHas  (OpMbI
[Teproanueckoit cucrembl xumudeckux dmmeMeHToB [[. 1. Menneneesa. leprnoabl
u rpynmbl. Ou3nyecKui CMBICH IMOPSAIKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnomnueckon cucremnl [[. 1. MenaeneeBa. XapakTepuCcTUKa XHMHYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYyINIaM U IEpUoam.

3nauenue [leproanueckoro 3akoHa u Ileproaudeckoil CUCTEMBI XUMHYECKUX
AJIEMEHTOB I pa3BuThA Hayku W npaktuku. . M. MenaeneeB — yd€Hwli u
IPaKIaHVH.

Xumnyeckasi cBA3b. KoBaseHTHass (HoOJsipHAass M HEMNOJSIPHAs)) CBA3b.
DIEeKTPOOTPULIATENBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHHS.  OKHCIMTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3ydeHrne oOpa3IOB BEIIECTB METAIJIOB W HEMETAIJIOB, B3aMMOJCICTBHE
TUAPOKCUJA LHMHKA C PAacTBOpPaMU KHUCIOT M WIEIOYEH, INPOBEIECHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUUl
(ropeHue, peakluy pas3ioKeHUsl, COEIUHEHUS).

Mesrwcnpedmemnuwie cea3u



Peanuzanust MeXNpeIMETHBIX CBSI3€M NpU W3YUYEHUHM XHMMHU B 8 Kiacce
OCYIIIECTBIISIETCS Uepe3 MCIIONb30BaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHSITUH, SBISIIOUIUXCSA CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBCHHO--HAYYHOT' O [IUKJIA.

OO0nue ecTeCTBEHHO--HAYUYHbIC TTOHATHS: Hay4YHBIN (akT, TUIoTe3a, Teopus,
3aKOH, aHaJW3, CHUHTE3, KiIaccupuKamus, TMepUOANIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW/I, U30TOIIHI,
pPaIOaKTUBHOCTb, MOJIEKYJa, AJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEI0, O0BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKHE BEIUYHMHBI, CIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomnorus: ¢doTocunTes, ApIXaHue, bnocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHMYECKAs PeaKIUs

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtoMoOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHYECKUX JJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kajius, KalblUsi M UX
COCIUHEHNI B COOTBETCTBUM C TMOJIOKEHUEM »3JIeMEeHTOB B Ilepmommueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAUIMYECKON PEIIETKU U
BHJAa XUMHYECKOHN CBS3H.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JIMYHBIM KJaccaM HEOPTraHMYECKUX
COCJIMHEHU, FTEHETUYECKas CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PEeaKIUi MO pa3IMYHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMU BEIIECTB, IO TEIIOBOMY 3(dekTy, 1o
W3MEHEHUIO CTEMEHEeW OKHUCICHHUS XMMUYECKHX AJIEMEHTOB, 10 O0paTUMOCTH, 1O
YYaCTHIO KaTajn3aTopa). DK30- U dHJAOTEPMUUECKHE PEAKIIUU, TEPMOXUMHUUYECKUE
ypaBHEHMUSI.

[Tonatne o ckopoct XumMuyeckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [lonsitue 0 xumuyeckom paBHoBecHH. DakToOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIC ~ PEaKIMK,  AJICKTPOHHBIM  OayaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKILIMM. CocraBnenue  ypaBHEHUU



OKHCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAaKIM C  HCIOJNB30BAHHEM  METOJA
3JIEKTPOHHOT'0 OalaHca.

Teopus 2NEKTPOIIUTHYECKON JUCCOLMALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHIL.
KaTtnonsl, annoHsl. MexaHW3M [HUCCOLMAIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenb aucconuanui. CUIbHBIC U CIA0bIe 3JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. YcCioBusl MPOTEKaHUS PEaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlI€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEJICTABICHUN 00 IEKTPOIUTUYECKON AUCCOIUAIIIH.
KauecTBeHHbIE peakiny Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTALUINYECKUX PEIMIETOK HEOPraHWYECKHX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadura M anamasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKlIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE SJIEKTPONPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMpoLEcCa JTUCCOIMAIMU KHCIOT, IIeJo4eld U cojei
(BO3MOXKHO  MCIIOJIb30BaHME BHJAEO MaTepuajioB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  [POTEKAHMUS  peakUuid  HOHHOrO  OOMEHa
(oOpazoBanue oOcajaka, BbIJCJICHUE Ta3za, oOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHA
(ropeHue, peakiMH pasyIoKEHHs, COSIUHEHHU), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUHd Ha HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl 1 X COeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pU3MUEecKre CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOT€HOB. XMUMHUYECKHE CBOMCTBA Ha IpHUMEpPE  XJIOpa
(B3auMoJIeliCTBUE C MeETalylaMd, HEMeTallJlaMH, LIeJo4aMu). XJIOPOBOJOPOI.
ConstHast KHCIIOTa, XMMUYECKHE CBOKCTBA, IOJIy4eHHUE, NpUMEHEHHe. JleicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmue XIOpuabl U HX
HAXO0XKJEHUE B MIPUPOJIE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NUECKUe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOJU(PUKALIMN KUCIOPOAA
U cepbl. XUMUYecKue cBOMCTBa cepbl. CepoBOOpPOA, CTPOEHHUE, (PU3HUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIHN KUCIOTHBIX OKCHIOB.
Cepnast kucinoTta, (U3HYECKHE MW XUMHUYECKHE CBOWCTBa (00mue Kak
OpEJCTaBUTEN Kilacca KHUCIOT M cheruduueckue). XUMUYECKUE peaKuu,
JeKalie B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJy4YeHHUS CEpPHOM KHCIOTHI.
[Ipumenenune cepHoi KUCIOTHL. COJIM CEPHOM KMCIIOThI, KAYECTBEHHAs pEaKIUsl Ha



cyibgar-uoH. Haxoxaenue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOUIEH Cpenbl COEAMHEHUSAMU Cepbl (KUCIOTHBIE OXKIU,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OOmast xapakTepucThka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
¢uznueckue u xuMuyeckue cBoiicrea. KpyroBopot azora B npupoze. AMMHAK, €ro
(¢u3znyecKkue 1 XMMUYECKHE CBOWCTBA, MOJlydeHHe U npuMeHeHne. Colu aMMOHMS,
uXx QU3ndyecKkue U XMMUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuys Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MoiyueHue, (pU3Mdeckrue U XUMHUYECKHE
cBOiicTBa (00OIIME Kak NpeACTaBUTEN Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp30BaHWE HUTPATOB M COJEH aMMOHMS B KauyeCTBE MHHEpAIbHbBIX
ynoopeHuii. XuMU4eCcKoe 3arpsi3HEHUE OKPY KaIOILIEH cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3AyXa, MOUBBl M BOAOEMOB). Docdop,
amotponueie Monupukamuu ¢Gocdopa, uzHUEcKHe M XUMHUYECKHE CBOMCTBA.
Oxcun hochopa (V) u bochopras kucnora, puzndeckne U XUMUIECKAE CBOKCTBA,
nonyuyeHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX y100pEHUIA.

OOmas xapaktepucTuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHU  OKUCJIEHMs.  YTJIEepoha,  aJUIOTPOIHBIE
Moau(DUKALMK, PACIPOCTPAaHEHHE B MpHUPOAE, (GUINYECKHE M XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriepoaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JEHCTBHE Ha JKUBBIE OPTraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJOTMYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza rnoOaqbHOrO MOTEIUIEHHUS KIIMMaTa, MapHUKOBBIM
addexr. YroapHas KUCIOTa U €€ CoMu, UX (PU3NUECKHEe W XUMHUYCCKHE CBOMCTBA,
noilyuyeHue W mnpuMeHeHHe. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35IUCTBE.

[TepBoHavasibHbIE TOHATHS 00 OPraHMYECKUX BELIECTBaX KakK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, TIIMIEPHUH, YKCYCHas KUCIO0TA).
[IpupogHple HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOIHBIM Tra3, HEPTh),
OPOAYKTHl UX TepepaboTku (OEH3MH), WX POJb B OBITY M TPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KUPaAX, OENKaxX, yriaeBojax — U ux
poiu B OKM3HM 4YelOBEKa. MarepuajibHOE €IUHCTBO OPraHM4ecKux MU
HEOPraHUYECKUX COCTMHEHUN.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TOJIYYCHUE W
npuMmeHenne. CoequHeHMs KpeMHus B npupoge. OOmmue mnpeactaBieHus o0
okcuzae kpemuus (IV) u kpemHueBoit kucinorte. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BaxxHeilne cTpoutenbHble MaTepualbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YCHUE 00Pa3I[0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHIE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TPOTEKAaHMsI, ONBITHI, OTpa)karoUlMe (U3NYECKUE U XHUMUYECKUE CBOICTBa
TaJIOTEHOB M HUX COEJUHEHHM (BO3MOXHO HCIIOJIIb30BAHUE BHAEOMATEPUATIOB),
O3HAaKOMJICHHE C oOpaslaMu XJIOpHUIOB (TaJOTCHHIOB), O3HAKOMIICHHE C
oOpazaMmu  ceppl ©U €€  COCAMHEHMSIMH  (BO3MOXXHO  HCIIOJB30BaHHE
BUJICOMAaTEpHAaiOB), HAOIIOCHNE TpoIiecca OOYTIIMBAHUS caxapa MoJ ACHCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIJIOTBl, H3yYEHHE XHUMHYECKHX CBOWCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakluu Ha CyJb(dart-
WOH M HAOJIOJIeHHWE TNMpHU3HaKa e€ MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
CBOMCTBaMM a30Ta, (ochopa M UX coeaquHEHUN (BO3MOMXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIOB), o0pa3aMu a30THBIX U (HOCHOPHBIX YIO0OpEeHHI, TOTyUYEHHE,
coOupaHue, paclo3HaBaHHME M M3yYEHUE CBOICTB aMMHuaka, IPOBEJICHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHHE IPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJACHUCTBHE KOHIEHTPUPOBAHHOW a30THON KHUCIIOTHI C MEIBIO
(BO3MOXXHO  HCHOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE Moenen
KPUCTANIMYECKUX pEIIETOK aiMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
IPOLECCOM aJCOpOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM W
yCTPOMCTBOM MPOTHBOrasa, MojdyyeHUe, coOupaHue, paclo3HaBaHUE U U3yUYEHHE
CBOICTB yTJIEKUCIIOTO Ta3a, MPOBEICHNE KaueCTBEHHBIX pEakluii Ha KapOOHAT H
CUJIMKAaT-UOHbl W U3YYEHUE TNPU3HAKOB HX NPOTEKaHUS, O3HAKOMJIEHHE C
NPOMYKUMEH CHIMKATHOM IPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHele HeMeTaulbl U UX COCAUHEHUS.

Mertasiibl ¥ UX COeUHEHUSA

OO1as XxapakTepUCTUKA XMMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepuogmyeckor cucreMe XUMUYECKUX 3ieMeHToB [[. H.
MenpneneeBa u ctpoeHuss arToMoB. CTpoeHHEe MeETauioB. Meranyeckasi CBsA3b U
METaJUIMYeCKasi  KpUCTAUIMYECKass  PEeETKa.  DJIEKTPOXUMHYECKHH  psij
HaNpsOKEHUH MeTauioB. PU3NYEeCKUue U XMMUYECKHE CBOWCTBAa MeTaiioB. O0miue
crocoObl moiydeHus MerawioB. [loHSTHE O KOppO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Kopposuu. CruiaBbl (CTajb, YyryH, AIOPaTIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY W MIPOMBIIIJICHHOCTH.

[IleouHbIE METAJUIBL: MOJNOXKEHNE B llepruoanyeckoi cucreMe XMMHUYECKHX
anemenTtoB /. MI. MeHnaeneeBa, CTpOCHHE MX aTOMOB, HAXOXKJIECHHE B IPUPOJIE.
®duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKcuabl U



TUIPOKCUABI HaTpus W Kanud. lIpuMeHeHne 1EenouyHbIX METAUIOB U UX
COEMHECHUM.

[IlenouyHo3eMenbHbIE METAUIBI MAarHMM M KaJbLUW: TIOJOXKEHUE B
[Iepuonnueckoin cucreme xumudeckux snemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHHE B pUpoje. PU3nUeCKre 1 XUMHUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxueilue coequHEHUS Kaiblus (OKCHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHI: TI0JI0kEeHUE B [leproandeckoi cuCcTeEME XUMHUUYECKUX JIIEMEHTOB
J. . MenneneeBa, CTpoOe€HHE aTOMa, HaxOXJeHWe B npupone. duszndeckue u
XUMHYECKHE CBOICTBA amOMUHUA. AMGOTEpHBIE CBOICTBA OKCHA W THAPOKCUAA
ATFOMUHUAL.

Keneszo: nonoxenue B Ilepnoanveckoii CUCTEME XUMHYECKUX 3JIEMEHTOB /JI.
. MenneneeBa, CTpOoeHHME aroma, HaxoxiaceHue B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKkcuibl, rTuapokcu bl u conu xenesa (11) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMd METaUIOB M CIUIABOB, WX (DH3HYCCKUMH
CBOMCTBaMM, M3Yy4YCHHE pPE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA
KJIbIIUSI W HaTpus C BOJOM (BO3MOXXHO HCHOJB30BAHUE BHUICOMATEPHUATIOB),
MCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJI€3a B KHUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHHE  BUJACOMATEPUATIOB), TPU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMI HA WOHBI: MarHus, KaJIbLUs, aJFOMAHUS, [IUHKA, JKEJe3a
(IT) m xeneza (I1I), meau (1), HaOIIOIEHNE M ONIMCAHHUE TTPOIIECCOB OKPAITMBAHUS
IJJaMEHH WOHAaMU HaTpusl, KajJius W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUAPOKCUIA aTIOMUHUS
Y TUJIPOKCHU/JIA [IMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Baxuenmme
METaJUIbl U UX COCTUHECHUSY.

XHMHUS M OKPYXKAKOIIAS cpeaa

BemecTtBa m Mmarepuansl B MOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3zomacHoe
UCITIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momoris npu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKarolleh cpenbl (mpeaenbHas JOoMyCcTUMas
KOHIIeHTpanus BemecTs, aanee — [1JIK). Pons xuMun B penieHnn 3KoI0ruuecKux
npooseM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbI METAUIOB, MOJMMEPHbIE
MaTEepHAIIBI).

Mestcnpeomemmnuie ceéa3u



Peanuzanus MexnpeaMeTHBIX CBA3€H MpU U3YYCHUHM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KaK OONIMX EeCTECTBEHHO-HAYUYHBIX
MOHATHUH, TaK W TOHATUH, SBISIOMIUXCS CHCTEMHBIMU TSI OTACITBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAyYHBIH (DakT, TUIMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCUpUKAIUA, TECPHOIUIHOCTh, HAOIIOACHHE,
AKCTIIEPUMEHT, MOJICTMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMA
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

®dwuszrka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaTNOAaKTUBHOCTD, MOJICKYJIa, AICKTPUICCKUN 3aps, IIPOBOTHUKH,
MOJIYITPOBOJHUKH,  JWAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAILIINYECKAs
peméTKa, CruiaBbl, (U3UYECKUE BEJIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocunTe3, mprxanue, Ouocdepa, PKOCHCTEMa, MUHEPATLHBIC
yI00pEeHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE MCKOIIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOECHHS IPOrpaMMbl OCHOBHOI'O  OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOY4YEHHs] XUMHUHM B €IUHCTBE y4eOHOU U
BOCIIUTATENIBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHMCKUMU
COLIMOKYJIbTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, NPHUHITHIMH B
oOuiecTBe MpaBUIaMU M HOPMaMu IOBEJEHUS M CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATU3ALMHN 00YJarOIINXCS.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOydYarOIIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LICHHOCTHBIX OpUEHTALMM U
pacIIMpEHUE OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nTaTpHOTHYECKOr0 BOCIIMTAHMSL:

LIECHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U Hay4YHOMY HAcCJIEIHI0, TOHMMAaHWS 3HAYEHUs XWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIIOCOOHOCTH BJaJETh JTOCTOBEPHOW HHQOpMAIUeil o
NEPENOBBIX JOCTYIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

IPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTHA B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HUCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYIHX  BHUAAX
NESTENIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM JEATEIbHOCTU IpU
BBIMIOJJTHEHUM Y4Y€OHBIX, IO3HABATEIbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NIE€ATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE M IIOCTYIKM CBOMX TOBApUILEH C IO3ULUHU
HPaBCTBEHHBIX U [PABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHYECKUE IPEICTABICHUS O BEIIECCTBE M XUMUYECKOW peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABIISIOLINE
OCHOBY ISl IOHUMaHUs CYIIHOCTA HAay4YHOM KapTUHBI MHUpA, MPEJCTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHA IPUPOJABI, B3aWMOCBA3SX YEIIOBEKA C
IIPUPOIHOU CPENOM, O POJIM XUMUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEHHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOOUMbIE i1 OOBSCHEHUS HaOJII0JAaeMbIX MPOIECCOB U SIBICHMIA,
MO03HABaTENIbHON, MHPOPMAIMOHHON W YUTATENbCKOH KYJIbTYPHl, B TOM YHCIE
HAaBBIKOB CAMOCTOSITEIbHOM pabOThl C y4eOHBIMHM TEKCTaMH, CIPABOYHOMN



JUTEPaTypOi, JOCTYHNHBIMH TEXHUYECKHMMH CpPEICTBAMU HH(POPMALMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOYUYEHHI0O U TIO3HAHMIO, JHOOO3HATEIBbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  €aMOOOpa30BaHMIO, MPOEKTHOM M  HCCIEA0BATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpaBICHHOCTH M YPOBHS OOy4EeHHs B
JlaJIbHEHIIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIECHHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIA 00pa3 KU3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUS] TpaBuUil OE30MACHOCTH HpU  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U pealbHON KU3HU;

S) Tpy10BOI0 BOCIIUTAHMS:

MHTEPEC K MPaKTHYECKOMY M3yUYEHUIO Mpodeccuii U Tpyaa pa3IndHoro poja,
YBOXKECHHUE K TPYLy M pe3yJbTaraM TPYIOBOW NEITENBHOCTH, B TOM YMCIE Ha
OCHOBE TIPUMEHEHUS TPEAMETHBIX 3HAHWW 10 XHMHH, OCO3HAHHBIA BBHIOOD
UHAMBHUIYAJIbHON TPAeKTOPUU MPOJIOJKEHUSI 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENHOW TPO(eCCHOHATBFHON AEITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaNTUPOBATHCS B MPO(PECCUOHAIBHOM CpeIe;

6) 3K0J10rMYECKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHNE IEHHOCTH 30POBOT0 U
Oe3omacHOro o00paza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXWYECKOMY 3J0POBbIO, OCO3HAHWE LIEHHOCTH COONIOIECHUS
IpaBUJI OE30MACHOT0 MOBEICHUS IPU pabOTe C BELIECTBAMH, a TAK)KE B CUTYyalUsX,
YTPOXKAIOIIMX 30POBBIO U KU3HU JIFOAEH;

CHIOCOOHOCTH MPUMEHATh 3HAHUS, MOJIy4YaeMble IPU U3YYCHUH XUMHH, IS
peILIeHUs 3a1a4, CBSI3aHHBIX C OKPY>KAIOWIEW MPUPOAHOU CPENOU, ISl TIOBBILLICHUS
YPOBHSI  AKOJOTMYECKOM  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX PELICHUs] MOCPEIACTBOM METOJOB XHMMH,
HKOJIOTUYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJACTBOBATHCS UM B I103HABATEJILHOM,
KOMMYHHKATUBHOM U COLMAJIBHON TTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbHI

B cocraBe wMeTanmpeaMETHBIX PE3YyJbTATOB BBIACISIIOT 3HAYMMBIC IS
(opMUpPOBaHNS MUPOBO33PEHUS OOILIEHAYYHBIE TOHATHS (3aKOH, TEOpUS, MPUHIIMIL,
rumnore3a, (QaxkT, cucTteMa, IMpolecc, O3KCHEPUMEHT U JIpyroe.), KOTOpbIe
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeAMeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHHWH U3 3TUX MPeIMEeTOB (HOPMHUPOBATH MPEICTABICHHUE O IIETOCTHOMN



HAy4YHOW KapTHUHE MUPA, U YHUBEpCAIbHbIE YueOHbIe ACHCTBUS (TT0O3HABATEILHEIC,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIC), KOTOpble obOecneunBaioT (HOpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JeSITETTHHOCTH.

Ilo3HaBaTeIbHbIE YHMBeEPCAJIbHbIE YueOHbIe 1eliCTBUS

ba3zoBble 1oruyeckue AeicTBus:

YMEHUSI MCMOJB30BaTh MPHUEMBI JIOTMUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HaHUI: PaCKPBIBATh CMBICT XMUMHYECKUX MOHATHH (BBLACIATH MX XapaKTEepHBIC
MPU3HAKHN, yCTaHABIMBATh B3aMMOCBS3b C JNPYTMMH TOHSATHUSMHU), HCIIOIH30BaTh
MOHATHS JIJI1 OOBSICHEHUS OTACTHHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS H
KpUTEPUH ISl KiIacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIui,
yCTaHABJIUBATh TMPUUYUHHO-CIIEJCTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTHUECKHE PaCCY>KJeHUsI (MHIyKTUBHbBIC, NEyKTUBHBIE, TI0 aHAJIOTHUN),
JIeNaTh BBIBOJIBI U 3aKJIIOUCHUS;

yMEHHE TPUMEHITh B TMPOIECCe IIO3HAHWS TOHATHS (TIPEIMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIIU, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC MPEJCTaBICHUS —
XUMHUUYECKUU 3HAaK (CMMBOJ »JIEMEHTa), XuMuueckas (opMmyna U ypaBHEHHUE
XUMHYECKON PEaKIK — IPU PEIIeHNH y4eOHO-TI03HABaTEeNbHBIX 33/a4, C y4ETOM
ATUX MOJEIBHBIX TPEJCTABICHUA BBISBIATH M XapaKTEPHU30BATh CYIICCTBECHHBIC
MPU3HAKU U3YyYAE€MbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKITUH,
BBISIBJIAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIE CBSI3U WU
IPOTUBOPEYHS B M3yYaEMBIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciienoBarebcKue 1eicTBUS:

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B KAueCTBE WHCTPYMEHTa
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI JIsi (OPMHUPOBAHUSA THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKIICHUN;

NpUOOpPETeHHE OIbITa IO ITUIAHUPOBAHUIO, OPraHU3alMd W TPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOJIIoaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ynbTar, (popMyIupoBaTh 0000IIECHUS H
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIIATh OTUYET
0 MpOjIeNIaHHOM padoTe.

Patora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAITHIO
pPa3IMYHBIX BUJIOB U (DOPM Ipe/CTaBIICHUS, MOTYYAEMYIO U3 Pa3HBIX MCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEparypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocobust, pecypcel MHTepHeTa), KPUTHUYECKH OIICHUBATH MPOTUBOPECUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIlMM U COOTBETCTBYIOUIMX JI@HHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 ONpPeNeaEHHOrO THIA, TPUOOPETEHUE OTbITA B
o0jacT WCHONB30BaHUsA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJbTYPOW aKTUBHOTO MCITOJIB30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY IpE/CTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu popmamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHE UCIONb30BaTh U AaHAIU3UPOBATh B Ipolecce Y4eOHOU W
MCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEIBbCKOIO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOIAHOU
Cpenbl.

KoMMyHHMKAaTHBHBIC YyHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCH (B Xo0ja€ jauaiora W (WIM) JTUCKYCCHUHU) TIO
CyIIeCTBY  OOCyXIaeMoil  TeMmbl, (OPMYyJIHPOBATh CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUSI  MPEJCTaBIATh  MOJYYEHHBbIE  pPE3yJIbTaTbl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTb IPE3CHTALNIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTA (JaOOpaTopHOIo OIbITA,
1a60paTopHOI pabOTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IIPU  PEIICHHUH
BO3HUKAIOIIKMX MpoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COIJIACOBAHMS
no3uuuid (00CyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD), KOOPIWHALIUS
COBMECTHBIX [JICWCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBEpCaIbHbIC y4eOHbIC NCHCTBUS:

YMEHUE CaMOCTOSITENIBHO ONPENEIATh LENU JCATEIbHOCTH, INIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPHU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpATh Hanboee 3 (eKTUBHBIE CIOCOOBI PEIICHNs YIeOHBIX H
IIO3HABATENIBHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JECUCTBUM IIPU BBINOJIHEHUU 33aJaHUA C Yy4YETOM
NOJTyYEHHUs] HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX — BEUIECTBaX U pEakKlUsX,
OLICHMBAaTh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW WENIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraéMbI€ B YCIOBUU 33JIaHUM.

HPEIMETHBIE PE3YJIbTATDHI

B cocraBe mnpeaMeTHBIX pPeE3yJbTaTOB IO OCBOEHHUIO 003aTENBHOTO
COJIep)KaHus, YCTAHOBJIIGHHOTO JaHHOW (enepanpHOl pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYUYaIOIUMUCS HAYYHBIE 3HAHHUS, YMEHHS M CIOCOOBI



JNEUCTBUN, crenupuuecKkue s TpeAMETHOW obnact «XuMHUS», BUIbI
JNEATEIbBHOCTH 1O  TOJYYEHHID HOBOIO  3HaHMS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO M PUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoniy oOydenus B 8 kiacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JIsI XMMUYECKOTO JIEMEHTA B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XMMHUYECKasi peakius, KIacCHU(pUKAIM peaKkIuil: peakuuu
COCAVHEHHUSI, pEAaKUMU PA3JIOKEHUS, PEAKUMUU 3aMEIICHHS, PEaKIHUU
oOMeHa, 9K30- ¥ SHJOTEPMHUUECKHE PEAKINH, TEIUIOBOM 3 (]ekT peakiumy,
SJIPO aTOMa, JJIEKTPOHHBIN CJIOM aToMa, ATOMHAsi OpOUTAIIb, PALYC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAsI CBS3b, MOHHAS
CBSI3b, WOH, KAaTHOH, aHHWOH, pPacTBOp, MaccoBas [OJsl BELIECTBA
(mpolieHTHAas! KOHIIEHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHA U
MPUMEHSIThH 3TH OHSATHUS MPU OMKMCAHUY BEIIECTB U X MPEBPAIICHUIA;

e WCIONB30BAaTh XHUMHUYECKYIO CHMBOJHKY JJs COCTaBIEHUS (HopMyI
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIHIL;

e ONpENENATh BAJCHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJIICHUSI  DJICMEHTOB B  OWHApPHBIX  COCIUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEAWHEHHU 110
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJICHTHAass W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX moJjioxkeHus B llepmoanueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaIpo;

e ONUCBHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuoanueckoit
CHUCTEMBbl XHUMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAs
noarpynna (A-rpymnma)» u «mobouHast moarpynmna (b-rpymnma)», maneie u
OOJBIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuognueckass cucrema Xumudeckux osnemeHtoB J[. U.
MenpeneeBay C YHUCIOBBIMM XapAKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YUCIO AIEKTPOHOB
U pacIpeIeICHUe UX O PJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, 110 TETJIOBOMY 3(PPEKTy);

XapaKTePU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAsl ONMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XHUMHYECKUX TMPEBpPAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISAITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »dJeMeHTa Mo (opmylie COoeauHEHUs,
MacCOBYKO [IOJIKO BELIECTBA B PAacTBOPE, MPOBOAUTH pACUETHl MO
YPaBHEHUIO XUMUUYECKOUN peaKIny;

MPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEIBLHON EATeIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEMATU3AIIMIO, KIacCU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — JUIsl U3yYEHUSI CBOMCTB
BEIIECTB W XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBbIE METObI
MO3HAHUA — HAONIOACHWE, W3MEPCHHE, MOJICTUPOBAHHE, AIKCIICPUMEHT
(peasibHBINA U MBICTICHHBIN);

cledoBaTh  IpaBWIAM  MOJb30BAHHUS ~ XUMHUYECKOW  MOCYAOM H
7abopaTopHbIM 000pY/IOBaHHMEM, a TakXKe TMpaBUiaM OOpalleHHUs C
BEIIECTBAMU B COOTBETCTBUUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHI0O W COOUpPaHUIO
ra3zoo0pa3HbIX BENIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEACIEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BELIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIETOYEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, heHondTanert, METUIIOPAHXK U APYTHE).

K xoH1y 0OydeHus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX IIOHATHUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIIOKHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl PeaKius, XUMHIECKas CBS3b, TEIJIOBOU d(DPexT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALMUA, PEAKLMU HOHHOIO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBeEcHE, oOOpaTuMble U



HEOOpaTUMBbIE pEaKINK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCICHHE UM  BOCCTAHOBIICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XMMHUYECKAsl CBSI3h (KOBAJCHTHAsl, UOHHAs,
METajuInyecKas), KpUCTAIUIMYEeCKas pemeTKa, KOppo3Usl METasuioB,
CIJIaBbl, CKOpPOCTh XUMHUYECKON peaklHH, MNpPeAesIbHO TOmyCTUMAas
koHueHTpanus [1/IK Bemectna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MPUMEHSTH 3TH NOHATHUS IPU OMMCAHUM BEILECTB U X MPEBPALLICHUII;
WCITOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPEACIISITh BAJICHTHOCTh U CTENEHb OKUCIICHHUSI XUMUYECKUX 3JIIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneEHHOMY KJIacCy COEIMHEHHM 1Mo (opMyliaMm, BUJ XUMHYECKOU
CBsI3U (KOBAJCHTHAsl, WOHHAs, METAJIMYECKas) B HEOPraHUYECKUX
COCTMHEHMSIX, 3apsj MOHA M0 XMUMHYECKOW (hopmysie, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUW, THI KPUCTALNTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OINKUCHhIBAaTh U XapaKTEPU30BaTh
tabnmuunyio (Gopmy Ileprogmdeckoil CHCTEMBI XUMHUYECKHUX 3JIEMCHTOB:
paznuyaTh TMOHATUS «TJIaBHas moarpynna (A-rpymnmna)y u «moOodHas
noarpynmna (b-rpynma)», manbie ¥ OOJBIIME TEPUOJBI, COOTHOCHUTH
0003HaYeHHsI, KOTOpPbIE MMEIOTCS B MEPHUOJUYECKONW Tabnuie, C
YUCJIOBBIMU  XapaKTEpPUCTHUKaMH  CTPOCHHUSI  aTOMOB  XHMHYECKUX
ANIEMEHTOB (COCTaB MW 3apsia  sijpa, oO0miee dYHCIO DSIEKTPOHOB U
pacmpesiefieHne HUX 0 DJIGKTPOHHBIM  CJIOSIM), OOBSCHATH O0OIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIIEMEHTOB U HUX COCAUHEHUW B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME M CcHElU(PUUYECKHE XUMHUYECKUE
CBOWMCTBA TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMHCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMUA  KHUCIOT,
HIEJI0YEH U COJIEH, OJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMII HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlMil, TMOJATBEPKIAOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Iy BEIIECTBAMHU PA3IMYHbBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINii;
MIPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUNH B Pa3TUIHBIX
YCIIOBUSX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XUMHYECKOTO »dJeMeHTa Mo (opmylie COeIUHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, NPOBOAUTH PACUYETHl 10
YPaBHEHUIO XUMUIECKON PEaKITUH;

coOno/laTh  MpaBWJia  TOJb30BAHMS ~ XUMHUYECKOM  TOCYIoMl U
7abopaTOpHbIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBITIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TIOJYYCHHIO M COOWpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIHH, TOATBEPXKTAIONINE  KAUYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OINBITHBIM MYTEM XJIOPUII-, OPOMU/I-,
uonu-, kapOonat-, ¢docdar-, cuiamkar-, cyiabdar-, TUIPOKCHI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YyYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEpPAllUd MBICTUTEIHHOU NESITEIIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTH3allMi0, BbISBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIA HW3yYEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUSI —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIN U
MBICJICHHBIHN).
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8 KNIACC
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pa3aeyioB  TeM Konrpoabnsie | IlpakTnyeckue . .
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NnporpaMmbl padoThI padoThI
pecypcsl BOCITUTAHUSA
Pa3nen 1. [lepBoHayajibHble XUMHYECKHUE MIOHATHSA
[ToOy>x1eHue MKOTLHUKOB
co0iroaaTh Ha ypoke
XuMus — BaxKHas P
OOLIENPUHATHIE HOPMBbI
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L1 €CTECTBO3HAHUS 1 5 ) bubmorexa [JOK ( )
. . CO cTapiIuMu (YYUTEISIMU) U
MPAKTUYECKOMN https://m.edsoo.ru/7f41837¢c P v
CBEPCTHUKAMU(IIKOJIHHIUKAMHU),
JIESITEIIBHOCTH i
NPUHIUITE y9eOHOH
YyeJoBeKa
JTUCHUTITAHBI U
CaMOOpTaHu3aLHH
VYcraHOBIEHNE NOBEPUTEIBHBIX
OTHOILICHUN MEXIY YUUTEIIeM
U €r0 YUCHHKaMH,
CIOCOOCTBYIOIITIX
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1.2 XUMUYECKHUE 15 1 y4JaImuMucs TpeOoBaHUN 1
https://m.edsoo.ru/7f41837¢c
peakuuu IpOCKO yuuTesns,

NIPUBJICUCHHUIO X BHUMAHHUS K
0o0cyX1aeMoi Ha ypoKe

uH(OpMaIuy, aKTUBU3AIIUU UX
MI03HABATEIILHOM I TEIBHOCTH
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Hroro no pazaeny 20

Pa3nen 2. Baxkneiimue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

NHunmupoBaHue U OIJICPIKKa
HCCIIEIOBATENLCKOM
JeITEIbHOCTH IIKOJLHUKOB B
paMKax peanu3alnud UMHA
WHIUBUIYQIbHBIX U
TPYIIIOBBIX
MCCJIEI0BATEIIbCKUX IIPOEKTOB,
YTO JACT IIKOJbHUKAM
BO3MOKHOCTb IPHOOPECTH
HaBBIK CAMOCTOSATEILHOIO

Bosznyx. Kucnopog. BuGnmorexa LIOK pELICHUS TEOPETUYECKOMN

2.1 TToustue 00 6
https://m.edsoo.ru/7f41837¢
OKCHJIaX reHepUPOBaAHUS U 0POPMIICHHUS

pOoOJIEMBI, HABBIK

COOCTBEHHBIX HJICH, HaBBIK
YBOXHUTEIHLHOTO OTHOIIECHUS K
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opranu3zanus megdcTa
Bomopona.Ilonstue o bubmmorexa [JOK MOTHUBUPOBAHHBIX U

22
KHCJIOTax U COJIIX https://m.edsoo.ru/7f41837¢ OPYAUPOBAHHBIX YYAIIUXCA HAJl

HX HCYCIICBAIOIIUMHA
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MEKITMYHOCTHBIX OTHOIICHUH B
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YCTaHOBJICHHIO
n00poKenaTeTbHOM
aTMocQepsl BO BpeMsl YpOKa;

OCHOBHBIE KJIACCHI
24 HEOPraHWMYECKHUX
COCIMHECHUN

11

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢

[IpuBneyeHne BHUMAaHUS
IIKOJIbHUKOB K LIECHHOCTHOMY
aCIIEKTY U3y4aeMbIX Ha ypoKax
SABJICHUM, OpraHu3anus ux
paboThI ¢ OJIy4aeMoii Ha
YPOKE COLIMaIbHO 3HAYMMOM
uH(popMaruen —
WHULIMUPOBAHUE €€
00CyXICHUS, BRICKA3bIBAHUS
YYaIIUMHKCS CBOET'0 MHEHHUS 110
€¢ TIOBO/IY, BRIPAOOTKH CBOETO
K HEW OTHOIICHUS

Hroro no pazgeny

30
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aTMocQepsl BO BpeMsl ypoKa
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9 KJIACC

Ne
n/u

HaumenoBaHmue pa3acsioB 1
TEM IMPOTrpaMMbl

KoaunuyecTBo 4yacoB

Bcero

Konrtpoabsubie
padoTbI

IIpakTnuyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbIie)
o0pa3oBaTe/ibHbIE

pecypcsl

JlomosiHuTENIBLHAS
HHpopMaLus

Pa3nes 1. BemmecTBo M XUMHYeCKHe peaKIUH

1.1

[ToBTOpeHue u yriyoneHue
3HAHUH OCHOBHBIX Pa3JieiioB
Kypca 8 kiacca

bubmorexa [IOK
https://m.edsoo.ru/7f41a636

yCTaHOBIICHHE
JIOBEPUTEIbHBIX
OTHOLLICHUI
MEX]Y YYUTEIeM
U €ro yuYeHUKaMH,
CHOCOOCTBYIOLIUX
MTO3UTHBHOMY
BOCTIPUSITHIO
yUYaIlIUMUCS
TpeOOBaHUH 1
POCHO y4HTess,
MPUBJICUCHUIO X
BHHUMaHUS K
o0cyKaaemMoi Ha
ypoKe
nHdopMaIuH,
AKTUBU3AIINH X
MO3HABATEIbHON
JesITeIbHOCTH

1.2

OCHOBHBIE 3aKOHOMCPHOCTH
XUMHNYCCKUX peaKHI/Iﬁ

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

IIPUMEHEHHE Ha
YPOKE IpylIIoBOM1
paboThI WiIH



https://m.edsoo.ru/7f41a636
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paboTHI B Mapax,
KOTOpBIC ydaT
IIKOJIbHUKOB
KOMaHIHOM
pabote u
B3aMMOJIEHCTBUIO
C IPYTHUMH JICTHMH

IIPpUMCHCHHC Ha

YPOKE JUCKYCCHH,
KOTOPBIE JAI0T
DNEKTpOIUTIYSCKAS aluMcest
1.3 nnccsznaunﬁ. XuMHYECKHE 8 bubmorexa HOK ZEI%MO)KHOCTI)
https://m.edsoo.ru/7f41a636
pEeaKkIMK B pacTBOpax MIPHOOPECTH OTIBIT
BeAEHUS
KOHCTPYKTHBHOT'O
Juajora
Hroro no pazaeny 17
Pa3nen 2. HemeTanasl 4 UX cOeqMHEHHS
MIPUBJICUCHUE
BHUMAaHUSA
IIKOJIBLHUKOB K
LEHHOCTHOMY
OO0m1as XxapakTepUCTHKA
2.1 XUMHYECKHX djeMeHTOB VIIA- 4 bubmorexa [IOK acTerty

rpynmsl. ['agoreHst

https://m.edsoo.ru/7f41a636

M3y4aeMbIX Ha
YPOKax sIBJICHUI,
BKJIALy
POCCUICKHX U
COBETCKHUX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YUEHBIX B
pa3BuTHE
MHUPOBOM
XHUMHUYECKOM
HayKu

22

OO0m1as XxapakTepUCTHKA
XUMHUYECKUX d1eMEHTOB VIA-
rpynsbl. Cepa u €€ COeIMHEHUS

bubmorexa [JOK
https://m.edsoo.ru/7f41a636

MIPUBJICUCHUE
BHUMAaHUSA
LIKOJIBHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
BKJIALy
POCCHUICKHUX U
COBETCKUX
YUEHBIX B
pa3BuTHE
MHUPOBOM
XUMHUYECKON
HayKu

23

OO0m1as XxapakTepUCTHKA
XHMHYSCKHX DJIEMEHTOB V A-
rpymnmsl. A3oT, pocdop u ux
COEIMHEHUS

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

[IpUBJICYEHUE
BHUMAaHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIEeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
BKJIAy
POCCHUHCKHUX U



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COBETCKHX
YUEHBIX B
pa3BuTHE
MHUPOBOM
XHUMHYECKOM
HayKH

24

OO1w1ast XxapakTepucTHKa
XUMHYECKHX 21eMeHTOB [V A-
IpyHIIBL. YIJIEpOa U KPEMHUH U
UX COECIMHEHNUS

bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OCO3HaHHE
CTETIICHHU
TOTOBHOCTH K
CaMOCTOSATEIBHBIM
MIOCTYIIKaM U
JICHCTBUSM,
OTBETCTBEHHOCTH
3a UX Pe3yJIbTaThl;

Hroro no pazgeny

25

Pazgen 3. MeTaJllIbI M X cOeIMHEHUS

3.1

OO1me CBOMCTBA METAJLIOB

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

MIPUMCHECHHE Ha
YPOKE IpylIIoOBOM
paboThI WiH
paboThI B mapax,
KOTOpBIE yJaT
IITKOJIbHUKOB
KOMaHIHOM
pabote u
B3aMMO/ICHCTBHUIO
C IPYTHUMH JE€THbMU

32

Baxxneiiie MeTauibl U UX
COEIUHEHUS

16

bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OCO3HAaHHUEC
CTCIICHHU



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TOTOBHOCTH K
CaMOCTOSITEIBLHBIM
MIOCTYIIKaM U
JICHCTBUSM,
OTBETCTBEHHOCTH
3a UX Pe3yJIbTaThl;

Hroro no pazaeny 20

Pa3nen 4. Xumus u okpyskawumas cpeaa
MpUMEHEHHUE Ha
YPOKE AUCKYCCHH,
KOTOpBIE JAI0T

amuMcest
BemecTBa n marepuanisl B bubnmnoreka [IOK YA
4.1 3 BO3MOKHOCTB
JKU3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636

pUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOI'O
JMajiora

Hroro no pazaeny 3

Pa3znen 5. HazBanue

HToro 0
MIPUMEHEHUE Ha
YPOKE JUCKYCCHH,
KOTOpBIE JAIOT

PesepBHOE Bpems 3 bubmorexa HOK a pI/IMCH

P P https://m.edsoo.ru/7f41a636 yHat

BO3MOKHOCTB

MPUOOPECTH OTBIT
BEJICHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KOHCTPYKTHBHOTO
Janora
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne Jara nupposbIe
Tema ypoka Konrtpoabsubie | Ilpakruyeckue
n/n Bcero u3ydyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl

1 [Ipeamer xumuu. Posib XuMu# B KU3HUA 1 bubmmorexa [JOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaxtrueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a00OpaTOpUU U IPUEMBI | bubnmnoreka [IOK
oOparieHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 UYuctele BeniecTBa 1 cmecH. CriocoOsl | bubnmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTryeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

A . P p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bubmmorexa [JOK
6 A 1
TOMBT M MOJICIyIIET https://m.edsoo.ru/ff0d2a6¢

7 XUMHWYECKHE IIEMEHTHI. 3HaKH | bubmorexa [JOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U c0KHBIE BELIECTBA 1 bubmmorexa [IOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10 OTHOCHUTENbHAs aTOMHAsI Macca. bubnmnoreka [IOK
OTtHocuTeNnbHAsI MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323¢c
1 MaccoBast 701 XUMHYECKOT'O bubmmorexa [JOK
DJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
3aKOH OCTOSIHCTBA COCTaBAa BEIIECTB.
bubmmorexa [JOK
12 Xumuueckas popmyna. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
13 KomnunuectBo BemiectBa. MoJib. bubmorexa [IOK
MousipHasg macca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SIBJICHUS. bubnmoreka [JOK
Xumudeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycii0BUs POTEKAHUS bubnmnoreka [IOK
XUMHUYECKUX PEeAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACChI BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimuecTBa, Macchbl
17 BEILIECTBA M0 YPABHEHHSIM XUMUYECKUX bubamorexa LOK
HeetBatio yp https://m_edsoo.n/ff0d5708
peakuui
Knaccudukanus XuMU4eCKHX peakiuit
18 (coenuHeHus, pa3IoKEHUS bubamorexa LOK
A P : https://m_edsoo.ru/f0d3f34
3aMelleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHmkIoneauct. O6o0meHne u bubmmorexa [IOK
) . https://m.edsoo.ru/ff0d40c4
cUCTEeMaTu3alus 3HAaHUI
20 KontposbHas padora Nel mo teme bubnmnoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocrtas bubmmorexa [JOK

BO3yXa. KI/ICHOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIpOCTOC BCIICCTBO. O30H

dusznyeckre 1 XUMHYSCKHE CBOMCTBA

bubmorexa [IOK

22
KHCIIOPOA@ (PCAKIIHH OKHCIICHH, https://m.edsoo.ru/f0d4614
ropenue). [lonsTre 06 okcumax
CriocoObl TOJTy4eHHUsT KHCIIOpoa B
i POz bubmuoreka [JOK
23 1abopaTopuu U TPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHune kuciopoaa
TennoBoi 3ppexT XumMuueckou
24 pEeaKIuu, IOHATHE O bubmmorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHNH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKHUX PEAKITHIX
TomnuBo (HEPTH, YroJib U METaH).
25 3ar H3H€I§H€¢];O3 . a, CrocoObI gro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEeIOTBPALLICHUS
[TpakTryeckas padora Ne 3 o Teme
26 «[TomyueHnue u cobupaHue KUCiIopoaa bubmorexa OK
y _ p poad, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOMCTBY»
7 Bonopon — sneMeHT u mmpocroe bub6nnorexa LIOK
BeniecTBO. Haxoxnenre B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 DOU3NYECKUE U XUMUYECKHE CBOMCTBA bubmorexa [IOK
Bojopoja. [Ipumenenune Bosiopoaa https://m.edsoo.ru/ff0d4dd0
bubmorexa [IOK
29 I1
OITHE O IHCTOTAx 1 oM https://m.edsoo.n/f0d50d2
30 Crnioco0sI moTy4eHus BOAOPOa B bubnmnoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubmmorexa [JOK
31 «ITonmyuenue u cobupanue BoJI0pOa,

HU3YUYCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Mounsipablit 00bEM ra3oB. 3aKoH

bubmuorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a IO €ro U3BECTHOM bubmmorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA UITH 00BEMY
Boruncienus 00EMOB Ta30B 10
34 aBHCHHIO PEAKIIMY Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypas PeaKitn 1 hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
15 duznueckre 1 XMUMUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsitue 00 bubnmoreka [JOK
UHIUKATOpAX https://m.edsoo.ru/ff0d59¢e2
Boaa xak pacrBoputenb. HachlieHHbIe
37 W HEHAChI peHHBII; acTBOpBL. MaccoBas buGmorexa OK
H p pot. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B PaCTBOPE
[TpakTuueckas padora Ne 5 mo reme
18 «[IpuroroBiieHne pacTBOPOB C bubnmoreka [IOK
onpeaeIEHHON MacCOBO Joei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padota Ne2 mo teme bubnmoreka [JOK
«Kwucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcusl: cocTaB, KiIaccuukams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XMMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX buGmorexa OK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIaCCH(HUKAIHS, bubmaunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XMMHUYECKUE CBOMCTBA bubnnorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccupukanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u XUMHYECKUE CBOMCTBA bub6nnorexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI;)HOJI )eHI/m XHMHquKHe bubmorexa [IOK
N i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Perienue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
43 ['enernueckas CBA3b MEXKY KJIacCaMu bubnmnoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmorexa [IOK
49 O06o0mIeHne 1 cucTeMaTH3aIHs 3HAHUH
HICHHE 1 CHETCMATHEAUIT SHAIH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9¢1a
COETMHEHUI
[TepBbie NOMBITKU K1acCUpUKAITUI
51 XUMHUYECKUX 3JIeMEeHTOB. [IoHsTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyNIax CXOIHBIX JJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bubmmorexa [JOK
52 [Tepuoanueckas cucTeMa XMMUYECKUX
https://m.edsoo.ru/00adas52c
anemenToB 1. 1. Menaeneera
b K
53 [Iepuonsl, rpymIsl, HOATPYIIIIbI nbmmorexa [10

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CTpOGHI/Ie atromMoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [leproanueckon bubmorexa OK
https://m.edsoo.ru/00ada6be
cuctemsl . 1. Menaeneera
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmnoreka [IOK
Ilepuonnueckoii cucreme /1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepronueckoro 3akoHa s
57 pa3BUTHSA HAYKU U nipakTuku. []. 1. bubnmnoreka [IOK
MenpeneeB — y4€HbIi, EAaror u https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 DIEeKTpOOTPULIATEILHOCTh AaTOMOB bubnmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [JOK
59 HorHast XuMiteckas cBsh https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas Xumudeckas bu6mmorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmosspHast XuMHA4YECKas bubnmnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CTeneHy oKucIIeHHs https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE bubnmnoreka [IOK
peakunn https://m.edsoo.ru/00adb076
64 OKucauTe I U1 BOCCTAHOBUTEIHN bubmorexa OK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o treme bubnmnoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpOGHI/Ie atoMa. XUMHYECKas CBA3b»

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

66 PesepBHrlit ypok. O60011eHNE U | bubnmoreka [JOK
cucTeMaTu3anusg 3HaHUuU https://m.edsoo.ru/00adb33c
67 PesepBHrlii ypok. O600111eHNE U | bubnmoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHrlit ypok. O600611eHNE U | bubnmoreka [JOK

cucTeMaTH3anusg 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne [ara nupposbIe
Tema ypoka Kourposbubie | IIpakTnyeckue
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
[Iepnoanueckuii 3aK0H.

1 [lepnoauueckas cucrema | bu6mmorexa LIOK
XUMHYECKUX 3eMeHToB . 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

N bubmmorexa [JOK
2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIaTypa | bubnmnoreka [IOK
HEOPTaHWYECKUX BELIECCTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMuueckoi CBSI3U U TUIIBI 1 bubmmorexa [JOK
KPUCTAJUIMYECKUX PEILIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo teme

5 «[ToBTOpEeHNUE U yriyOieHHe 3HAHUI 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kjacca

6 Kiaccudukanust XuMA9eCKIX 1 bubnmnoreka [IOK
PEAKLHIA 10 Pa3JIMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbecb0
[loHsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1 bubnnorexa [OK

' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[TonaTHe 0 XUMHUYECKOM PaBHOBECHH.
bubmmorexa [JOK
8 @DakTOpBI, BIUAIOMINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIU U ITIOJIOKCHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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XUMHYICCKOI'O paBHOBCCHUSA

OKHCIUTENHFHO-BOCCTAHOBUTEIHHBIC

bubmmorexa [JOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUUECKON
bubmmorexa [JOK
10 nucconmanuu. CHibHbIE U C1a0bIe
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNonHrle ypaBHEHUS peaKIIUi buGnuorexa [IOK
yp peaxt https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IPEACTABICHUN buGnuorexa [IOK
pUIl https://m.edsoo.ru/00add5d8
00 AJEKTPOIUTUUECKOMN TUCCOIUAITITHI
XMMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeACTaBIEHNAN 00 buGnuorexa [IOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOM TUCCOLUALINN
14 IMousgaTue o ruapon3e cojiei Bubmaorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHMe U cucTeMaTH3aLMs bu6mmorexa LIOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenue dkcIIepuMeHTAIBHBIX Bubmaorexa IIOK
p https://m.edsoo.ru/00addbfa
3aga9d»
KonTponbnasg padora Ne2 110 teme
17 «SJIGET OJII/ITIf‘{eCKa}I HUCCOLIAAINA buGnuorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asa xapakTEPUCTUKA TAJIOTE€HOB.
18 XI/IMI/ILIGCIfI/Ie CBgﬁCTBa Ha IIpUMeEpPE buGnuorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopon. CossiHast KUCIOTAa, bu6mmorexa LIOK
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XUMHNYCCKHUC CBOﬁCTBa, MMOJIy4YCHHUC,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTuueckas padota Ne 2 o Teme
20 «ITomyuenue CONMTHON KHCIOTHI bubmmorexa [IOK
JHICHHS . ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brluucnenus no ypaBHeHHUSIM
21 XUMHUYECKUX PEAKIUI, €CIIU OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEareHTOoB JIaH B H30BITKE
” O011as XxapaKTepUCTHKA HIIEMEHTOB bubnmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOAU(UKAIIUN CEPHI.
” Haxoxaenue cepbl U €€ CoeIMHEHUI bubnmnoreka [IOK
B IIpupoJe. XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo/1, CTpOCHHUE, bubnmnoreka [IOK
bu3nYecKue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nUecKre 1 XMMUYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE TPOMBIIUIEHHOTO CItocoba
%6 MOJIyYEHUS] CEPHOI KUCIIOTHI. bu6mmoreka LIOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlle cpe/ibl COEAUHEHUIMHU
cepbl
7 Beruuciienue MaccoBo 10JIM BBIXO/1a bubmorexa [IOK
POAYKTa peakiuu https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepuCTHUKa HIIEMEHTOB bubnmnoreka [IOK
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VA-rpynmsl. A30T, pacipOCTpaHEHUE
B [Ipupoe, pundeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeca6

AMMHUak, ero puznyecKue u

bubmmorexa [IOK

29 XHMUYECKHE CBOMCTBA, IOJIY4CHUE U
i https://m.edsoo.ru/00adf004
pUMEHEHHE
[TpakTuueckas padota Ne 3 o Teme
30 «[lonmydenne aMmmMuaka, M3y4eHHE ero bubmorexa [IOK
~ ya MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIOTa, €€ GU3NICCKUE U bubnmnoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KA4ECTBE MUHEPATBLHBIX

32 o0peHuil. XuMHUUYECKOe bubmorexa [IOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIeH cpebl
COEIMHEHUSIMU a30Ta
®Dochop. Oxeupn pochopa (V) u

33 (1)0(:((11))0 pHa;I KI/ICJ‘I((i))Ta (1()1)1/11331/1516()31(1/16 u bubmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOUCTBA, MOJTYyUYCHUE
Hcnons3oBanue pocdaros B

34 KaueCcTBE MUHEPATIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHHE B

35 npu E e (Iljmsnzecxie U XUMHYECKHE bubamorexa LOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOIiCTBA
16 Oxkcupel yriiepoja, ux pu3ndeckue u bubnmnoreka [IOK

XUMHUYECKHE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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OKosoruyeckue npoodaemsl,
CBsI3aHHbIE ¢ OKcuoM yrieposa (IV)

. bubmorexa [IOK
37 YronbHas KUCIIOTA U €€ COJIA
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme

18 "TTosryueHue yriieKuciioro rasa. bu6mmoreka LIOK
KadecTBeHHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavanbHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [OK
p https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX yIIIepoa
40 Kpemnunii u ero coenuaeHust bubnnorexa [OK
P https://m.edsoo.ru/00ac080a
[IpakTuyeckas pabota Ne 5. Pernenune

A1 AKCIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubnmnoreka [IOK
«BaxHeine HeMeTaIUIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS
Kontponbnas padota Ne3 o teme

42 «BaxkHenmme HeMeTauIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCJIMHEHUS
OO61mas xapakTepucTUKa XUMHUYECKHX
3JIEMEHTOB — METAJLJIOB.

3 Mertanueckas CBsi3b U bubmmorexa [JOK
METaJUTNYECKasi KpUCTALINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJIJIOB
XUMHYECKUE CBOMCTBA METAJLIOB.

. bubmorexa [IOK

44 DIEKTPOXUMUYECKUN PSAJT

HaIpsHKEHUN METAJIOB

https://m.edsoo.ru/00ael1 156
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O6mue cnocoObl MOTy4YeHUs
MeTauioB. Ciutasel. Beruuciienus mmo

45 aBHEHUSIM XMMHUYECKUX PEeaKIUil bubmorexa HOK
yp PEAKIIH, https://m.edsoo.ru/00aecl 156
€CJIM OJIMH U3 PEareéHTOB COJICPIKUT
pUMecH
46 TlousTie 0 KOPPO3UHU METAILIOB bubmorexa [IOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[Henourbie meTanb: https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAIIIBI — bu6mmorexa LIOK
KaJIbIIUA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coetnHeHnsa KalabIus buGnnorexa [OK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE ¥ CHCTEMATU3ALIHAS
3HAHUHI
5 JKEcTkocTh BOJBI M CITOCOOBI €& bubmorexa [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 1o reme
53 "XEcTKkOoCTh BOABI I METOIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aclae8
yCTpaHEHUs
bubmmorexa [JOK
54 Ax 7|
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bu6mmorexa LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmorexa [JOK

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/I,Z[BI, THAPOKCUIBI U COJIM KCJIC3a

bubmuorexa [JOK

> (IT) u »xenesa (III) https://m.edsoo.ru/00ae35¢6
58 O606I\I:I6HI/Ie U cUCTEMAaTU3aLHs
3HAHUI
[IpakTuyeckast pabora Ne 7. Pemenune
59 AKCIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubnmnoreka [IOK
«BaxkHenmme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIIHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, ECITH OJ1H U3
60 peareHToB /1aH B H30BITKE UIIH bub6nnoreka LIOK
COZIEPKUT IpUMecH. Brrunciienns https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0/1a MPOIYKTa
peakuuu
61 O0600I11IeHNE U CHCTEMATU3ALIHS
3HAHUHN
KonTtponsHas padora Ne4 o teme
62 «Baxueime MeTauibl U UX
COCJTMHEHUS
63 BemectBa u maTepuaisl B bubnmnoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHUE bubnmnoreka [IOK
OKPY’KaIOIEeH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnmoreka [JOK
IKOJIOTHUECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PeseprHsblit ypok. O0001meHue u bubnnorexa LIOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O6001mIeHNE 1 bubnmoreka [IOK
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CUCTCMAaTHU3al Ui 3HAaHUH

https://m.edsoo.ru/00adb33¢c

68 PesepBHblit ypok. O60011eHNE U

CUCTCMAaTHU3al s 3HaHHUH

bubmmorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I10
[NPOT'PAMME

68
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YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

Xumus. 8 knacc:yueonuk/O.C.I'abpuensn.-8-e usa., nepepad.-M.:[Ipoda,2019

Xumus. 9 knace:yueonuk/O.C.I"abpuensia.-8-e uza., nepepad.-M.:JIpoda,2019

METOANYECKUE MATEPUAJIBI JJISA YYUTEJIA
O.C.I'abpuensu, H.H.BockoOoitnukosa, A.B.SurykoBa. HactonpHast kHura
yuuTens. XuMus 8 knacce». MockBa

«JIpoda»

O.C.I'abpuensu, U.I'.OctpoymoB. HacTonbHast kHura

yauTtelnss. Xumus 9kiace». Mocksa «/[poday

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/00adb59e

Onucanue MaTepuaabHO-TeXHU4YeCKOI 0a3bl HeHTpa «Touka pocray,
HCII0JIb3yEeMOr0 VISl peaju3aluun
o0pa3oBaTe/IbHBIX IPOrPaMM B PaMKaXx MpenoiaBaHusi XMuMHH

«udposas madoparopus mo xumuu VilLaby»
1 BectipoBOIHOM MYJIBTUAATYHK C 3-MsI BCTPOCHHBIMH JJaTYMKAMH | IIIT.

2 JIaTYMK ONTHYECKOM IIOTHOCTH 525 HM 1 1mT.
3 Habop nabopaTopHoi ocHacTKH 1 KOMILI.



4 Kab6enpr USB coenuuuTenbHbIi 1 mIT.

5 3apsimHoe yerpoiicTBo ¢ kabeaem miniUSB 1 m.

6 Anantep Bluetooth Bepcun ne Hmxe 4.1 Low Energy 1 mr.

7 Kpatkoe pyKOBOJICTBO MO 3KCIUTyaTauuu 1 mir.

8 [IporpammHoe obecrnieueHue Ha ¢uiem-Hocutene 1 mir.

9 Metoauyeckue peKoMeHIaIuuy 1o padore ¢ udpoBoit madoparopueii (40 padot) 1 mir.
10 IMacmopt «ludposas nadoparopus mo xumun ViLaby 1 mir.

11 CocraB Habopa 1abOPaTOPHON OCHACTKH:

Boponka

CrakaH nacTUKOBBIN T 1
Jloxxeuka st CKUTaHUS
MepHnas mikana

CrakaH mIacTUKOBBIN THIT 2
unuHAp MEPHBINA C HOCUKOM
Yamka [leTpu ¢ KpbIIKoi
[[Inarenp-noxeuka

12 Ha6op OI'D no xumuu
1. Haznauyenwue:
Ha6op npeanaznauen s nposeaeHuss OI'D mo xumum.

2. KoMIUIeKTHOCTE:

- Beckr maboparopusie asekTponnbie 200r — 1 .

- CnuproBka 1abopatopHas — | mr.

- Boponka konnyeckas — 1 mr.

- [Tanouka creknsiHHas — 1 .

- [Ipobupxka I1X-14 — 10 m.

- Crakas Bbicokuii ¢ HocukoM BH-50 ¢ meTkoit — 2 mT.
- Hununap usmepurensbusiii 2-50-2 (¢ IpUTEPTOM KPBIIKOM) — 1 mIT.
- lItaTus mist mpodbupok Ha 10 rHE3 M — 1 1T,

- 3axuM poOUPOUHBIi — 1 mIT.

- lllmarenp-noxkeyka — 3 mT.

- HaGop ¢akoHOB asist XpaHeHHs paCTBOPOB U PEAKTHUBOB — 1 KOMILI.
- ®nakon 100 M — 30 .

- ®nakon 30 mi — 60 .

- Hununap usmepurenbHbiii ¢ HOCUKOM 1-500 — 2 mr.

- Crakasn Bbicokuit 500 M — 3 mT.

- HaGop epieit 1151 MbIThSI TOCYABI — | KOMIUIL

- Epu a1 MbIThst poOUpoK — 3 mIT.

- Epm anis MbIThst K0on6 — 3 1.

- Xanat Genblil XJ10m4aTo0yMaxKHbIA — 2 IIT.

- [lepuatku pe3anHOBBIE XUMUUYECKHE CTOWKHE — 2 IIT.

- Oukwu 3anuTHBIC — | MT.



- @unbTpbl Oymaxkusie — 100 .
- T'oprouee mist ciuproBok 0,331
- XMMUYECKHE PEAKTUBBI

Crnucox J1abopaTOpHBIX paboT MO Kypey «XuMus» 8 Kiiacc

Ne HasBanwue nabopatopHoii paboThI
/i
1. UYucThle BEelecTBa U CMECH
2. W3ydenue cTpoeHus mIaMeHu
3. [IepecroltieHHbIE PACTBOPHI
4. Omnpenenenune pH pacTBOpPOB KUCHOT U 1IeI0YeH

Crnucok 1ab0opaTOpHBIX padoT MO Kypey «XuMus» 9 kiacc

No HasBanwue 1a00paTOpHBIX U MPAKTUYECKUX PabOT
/1
1. DNEKTPOIUTHYECKAS TUCCOLUAITHSL.
2. CunbHbie U cialble SJeKTPOIUTHI.
3. Omnpenenenue pH pacTBopoB.
4, Peakuus neiitpanuzanuu. BzaumoneiicTBue ruipoKcua HaTPUS C COISTHON KUCIOTOIA.
5. Kectkocts Boabl. OnpeneneHue coaep:kanus xee3a B BOJIE.
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