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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHMs COCTABICHA HA
OCHOBE TpeOOBaHUI K Pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOU MPOrpaMMbl
OCHOBHOTO o001iero oOpa3zoBaHusi, mnpeactaBieHHbix B DPI'OC OOO, Ha OCHOBE
denepanbHOil paboyeil mporpaMMbl BOCIUTAHUSA U ¢ YUYETOM KOHUENIUU MpernogaBaHus
yuyeOHOro mpeamera «XuMHs» B 0Opa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
denepanuu, a TakKe C y4€TOM HCHOJIB30BAHMS COBPEMEHHOTO O00OpYIOBAaHMS LEHTpa
€CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOW HANpaBiIeHHOCTH « Touka pocmay.

Ha 6a3e nentpa ""Touxka pocma' obGecrnieuuBaeTcsi peanuzaius 00pa3oBaTeIbHbIX
nmporpamm €CTECTBCHHOHAYYHOUN u TEXHOJIOTUYECKOU HaIpaBJIEHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBaHMSAMM 3aKOHOJATENbCTBA B cepe
o0pa3oBaHus U € y4eToM pexkomeHaanuii deaepaabHOro onepaTtopa yueOHOro mpeamera
"Xumus". Pabouas mporpaMma TMO3BOJIIET HWHTETPUPOBATH peaAM3yeMbIe 3/1€Ch
MOJIXO/IbI, CTPYKTYPY U COACPKaHHUE TIPU OpraHu3aiuu yueOHoro npeamera "Xumus" 8-
9 knacc. VMcnonws3zoBanue obopynoBanus 1eHtpa ''Touka pocma' TO3BOJSET CO31aTh

yCIIOBUS:
* ISl pacIIMPEHHS COJACPKaHMSI IIIKOJIHLHOTO 00pa30BaHuUs M0 XUMUH,
LR 6) TTOBBIIIICHUS MO3HABATEILHOMN AKTUBHOCTH oOydJaromuxcs B

€CTEeCTBEHHOHAYYHOI 001acTH;

* IS Pa3BUTHS JIMYHOCTH UIKOJBHUKOB B TIpoliecce OOyYeHHUS XHUMHUH, €ro
crnocoOHocTel, (QopMUPOBaHMS ¥ YIAOBJIETBOPEHUS COIMAIBHO 3HAYUMBIX
MHTEPECOB U NMOTPEeOHOCTEH;

* qus paboThl C OJAapEHHBIMU IIKOJbHUKAMH, OpraHU3allid WX pa3BUTHS B
Pa3TUYHBIX 001acTSIX 00pa30BaTENbHOMN, TBOPUYECKOMN JAESITEIBHOCTH.

[Tpumensia uudpossie 1a60paTOpun HA YPOKaX XUMHUH, YIAIIUECS CMOTYT BBITIOJTHUTD

MHO3KECTBO JJaO0OPATOPHBIX PAOOT M SKCIEPUMEHTOB T10 TIPOrpamMme « XUMHSI»

[Iporpamma o xumMuu Aa€T MpEACTaBICHUE O MENSIX, OOIIel cTpaTeruu 00yJeHus,
BOCIIUTAaHUS M  Pa3BUTUA  OOyYalOMUXCS  CPEACTBAMHM  Y4EOHOro  IMpeaMeTa,
yCTaHaBIMBaeT  o00Os3aTebHOEC  NPEAMETHOE  COJIep)KaHue,  MIpeAycMaTpUBaeT
pacmpejenieHde €ero Io KjiaccaM M CTPYKTYpUpOBaHHME IO pasjeiaM H TeMaM
MPOTrpaMMBbl IO XMMUH, OTIPEEIAET KOJUUYESCTBEHHbIC U KAYECTBEHHBIC XapaKTEPUCTUKHU
colepKaHUsl, PEKOMEHJYEMYIO II0CJIEIOBAaTEIbHOCTh M3YYCHHUS XUMHU C YYETOM
MEXMIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTHKKM YydeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOyYaroImMXCs, OMpeeseT BO3MOXKHOCTH MIpeaMeTa s
peanuzanuu TpeOOBaHMN K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO o0O0ImmIero oOpa3oBaHHUs, a Takke TpeOOBaHUN K
pesysbTaTaM OOy4YeHHMs XMUMHUW Ha YpOBHE IIeJield M3Yy4eHUs TMpeIMeTa U OCHOBHBIX
BHJIOB y4EOHO-TI03HABATEILHON JIESITEILHOCTH O0YYaIOIIErocs M0 OCBOCHUIO y4eOHOTO
COJICpKaHMUS.



3HaHUE XUMHUHU CIYXKUT OCHOBOM Uil  (POPMHUPOBAHUS  MHUPOBO33PECHUS
o0ydJaroierocsi, €ero MpeJICTaBICHUI O MaTepUAIIbHOM €IMHCTBE MHPA, BAXXHYIO POJIb
urpatoT GopMUpyeMble XUMHEH MPE/ICTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIE, O MYTSIX PELICHUs TI00aNIbHBIX MPOOJIEM YCTONYUBOTO
pPa3BUTHS YEJOBEUYECTBA — CHIPbEBOW, JSHEPrE€TUYECKOM, IHUILIEBOW M IKOJOTMYECKOU
0e30MacHOCTH, MPoOJIeM 3paBOOXPaHEHUS.

H3yuenue xumuu:

e CIOCOOCTBYET peai3alldd BO3MOXKHOCTEH i caMOpa3BUTUS U (OPMUPOBAHUS
KyJIbTYpPbI TUYHOCTH, €€ 001Iel U PYyHKIIMOHATLHON I'PaMOTHOCTH;

e BHOCUT BKJaJ B (HOPMUPOBAHHE MBINUICHUS MW TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs, HABBIKOB HMX  CAMOCTOSITEILHOM  y4eOHOW  JIESITEIHHOCTH,
OKCIEPUMEHTAIBHBIX UM  HUCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

e 3HAKOMHT CO CHEIU(UKON HAYYHOT'O MBIIIJICHUS, 3aKIaJbIBAET OCHOBHI 1IEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTalioM B
dbopMupPOBaHUY €CTECTBEHHO--HAYYHOU TPaMOTHOCTHU 00YyJarOImMnXCs;

e crmocoOCcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSIM, K TMPUPOJIE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE
oOpa3zoBaHue 00YUYaAIOIINXCS.

Jlanuble HampaBieHHWs B OOY4YeHHMM XUMHUHU O00€CIeuMBaIOTCS —Crenu(UKoit
coJiep KaHusl y4eOHOTO MpeaMeTa, KOTOPhIN SIBISETCS MeIarornyecky aJanTupOBaHHBIM
oTpakeHHeM 0a30BOI HAYKH XMMUHU Ha ONPENEIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0OOpa30BaHHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMHCS CHCTEMbl IEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYECKON XMMHHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHATHA OPraHUYEeCKOU
XUMUHU.

CtpykTypa conaepxkaHUs NpOrpaMMbl 1O XUMHH c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 noaxoja k e€ uzyuenuto. Coaep:kaHue CKIIaJIbIBa€TCs U3 CUCTEMBI TOHATUI
0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU peakiuu. Obe
MU cUCmembl CMpPYKMypPHO OP2aHU308AHbL NO NPUHYUNY NOCTIE008AMENbHO20 PA3GUMUSL
3HAHUL HA OCHO8E MeopemudecKux npeoCcmasileHuti pazHo2o YPOGHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMHUYECKOU CBA3H;

— IpPEeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOIMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAKOTCS HA OCHOBE SMIMUPUYECKHU IMOJTYYEHHBIX
1 OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIIEIOBATENILHO OT OJTHOTO YPOBHS K APYromy,
BBIMIONIHSASL (YHKIMU OOBSICHEHHSI M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS W
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJIYYEHHS U3y4a€MBbIX BEILIECTB.



OcBoeHue nporpaMmsl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOU COCTABIIAIOLIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOBI,
LEHHOCTHOI'O OTHOIIEHWS] K HAyyHOMY 3HAHMIO M METOJaM I[IO3HAaHUSA B HaykKe.
N3yyeHne XuMuu NpOUCXOJUT C MPUBJICUYEHUEM 3HAHUW U3 paHEe U3YUCHHBIX YUEOHBIX
npeameToB: «Okpy:xaroniuit Mup», «buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kiacey.

[Ipy M3y4eHUM XUMHUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUU OCHOB XUMHUYECKOH
HAayKl KakK oO0JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON N1eATeIbHOCTH
YEeJOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3adaua y4eOH020
npeomema cocTouT B (DOPMUPOBAHUM CHCTEMbl XMMHYECKUX 3HAHUN — BaKHEHIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHYECKUX MOJIOKEHUH, JOCTYIMHBIX O0000IEeHMI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B NPHUOOIICHUH K HAyYHBIM METOJaM
NO3HAHUS NPU M3YYEHHHM BEIIECTB M XWMHUYECKHX peakiuii, B (HOPMHUPOBAHUU U
Pa3BUTHM TO3HABATEIbHBIX YMEHHH M UX MPUMEHEHUU B y4eOHO-TIO3HABATENHHOU U
y4eOHO-HUCCIEIOBATENbCKOM AESTENBHOCTH, OCBOEHUH MPaBUJI O€30MacCHOr0 0OpalieHus
C BEIIECTBAMU B MOBCEAHEBHOM KU3HHU.

[Ipy w3yyeHMM XUMUU HAa YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS BaXKHOE
3HaYEHUE MPUOOPENIU TaKUe yeau, Kak:

— (opmupoBaHMe HMHTEIJIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHATHIO  pEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HaNpaBJIEHHOCTh OOYYEHHs Ha CHCTEMATHYECKOe MPUOOIIEHUE O0YyYaroMMNXCcsa K
CaMOCTOSITEJIbHOM TO3HABATEJIIbHOW JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMHUH;

— obecrnieueHUe YCIOBUM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYaIOIIUMHUCS
OTIbITA PA3HOOOPA3HOU AEATEIHHOCTH, TTO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX HABBHIKOB
(KITH0YEBBIX KOMIETEHIINM ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE ISl PA3JIMYHBIX BUJOB
NEeATEbHOCTH;

— (hopmupoBaHue 001IeH PYHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHUCJIE€ YMEHUI OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YsI
3HAHMSI U OIIBIT, MOJYYEHHBbIE NPU W3YYEHUU XHMHH, NMPUMEHATh UX IPHU PELICHUU
npo6JieM B TOBCETHEBHOM KU3HU U TPYIOBOI 1E€ATEIbHOCTH;

— ¢opMupoBaHuEe y OOYYAIOMIMXCS T'YMAHUCTHUECKUX OTHOILEHUHN, MOHUMaHUS
HEHHOCTH XUMHUYECKHX 3HAaHUN [UIs1 BBIPAOOTKH SKOJOTHUYECKH I€IeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOM JESITEIBHOCTH B LIEJIAX COXPAHEHMS] CBOETO 3/10POBbS U
OKPYKarLIEN MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAHHMIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY PO UJISl U HAMPABICHHOCTH JaJIbHEHNIIIEro 00yUueHus.



MeTtonbl, NpUMEHsSIEMbIE IPU U3YYEHUH XUMHHU: POOJIEMHBII, MPOEKTHBIMH,
pa3BuBaroliee 00yueHue, UHPOPMaIMOHHO-KOMMYHUKATUBHBIC, O0BICHUTEIIHHO-
WUIFOCTPATUBHBIN, PEPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIMN, UCCIIEI0BATEIIbCKUM.

B peanuzanuu gaHHOM NpOrpaMMbl UCTIOIB3YIOTCS CIEAYIOLIUE CPEACTBA:

e oOopynoBanue neHTpa « Touka poctay

e y4yeOHO-TabopaTopHoe 000PYyIOBAHUE;

® y4eOHO-NPOU3BOJCTBEHHOE 000PYI0BAHUE;

® JHIaKTUYEeCKas TeXHUKA;

® y4eOHO-HATJIsTHbIE TTOCOOUS;

e TEXHUYECKHE CPEJICTBA OOYUCHHS U aBTOMATH3UPOBAHHBIC CUCTEMBI O0yUEHUSI.

Obwee uyucno 4acos, omeedEHHbIX 0N U3VYEHUS XUMUU HA YPOBHE OCHOBHO20
obweeo obpazosanus, cocmasisiem 136 wacos: 6 8 knacce — 68 uacos (2 uaca 6
Heoeno), 8 9 knacce — 68 uacos (2 waca 6 Heoeio).

OIMMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BFA3BI IIEHTPA «TOYKA
POCTA», UICITIOJIB3YEMOT' O JJ151 PEAJIM3AIIAN OGPA3OBATEJBHOM
ITPOI'PAMMBI B PAMKAX ITIPEITIOJABAHUA XUMHUN

MartepuanbHo-TexHuueckas 6asza nentpa « Touka pocmay BKIIOUaeT B ce0s
COBPEMEHHBIE U Kiaccuieckue npubopsl. [lociennue mponui MHOTOJIETHIOO
anpoOaIuio B MIKOJIE U MOTYYWIH MPU3HAHUE Y yunuTenel xumun. K HUM oTHOCATCS :

e TpUOOp IS JEMOHCTPAIIMY 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT Pa3TMIHBIX
¢bakTopoB;

® ammapar JJis IPOBEICHUSI XUMUUYECKUX PEAKIIUN, TPUOOP JJIS OMBITOB C
AIEKTPUUECKUM TOKOM;

e TpuOOp A U3YUEHUS COCTaBa BO3yXa U MHOTHE JPYTHE.

VY4uuThiBast MPaKTHYECKUH OIBIT MPUMEHEHHUS JAHHOTO 000PYy/TI0BAaHUS HA YPOKax
XMMHH, MBI JJAJUM JIAITH KPATKOE onrcanue mpuOopoB. OCHOBHOM aKIEHT CIellaeM Ha
onmurcaHuy MU(PPOBHIX TA0OPATOPUIA U UX BO3ZMOKHOCTSX.

Hudposas (yuennueckas) aadoparopus (LIJI), mporpaMMHO-annapaTHblii KOMIUIEKC,
JATYMKOBAS] CUCTEMA — KOMILIEKT y4eOHOT0 000pyA0BaHUsI, BKIFOYAIOIIUI
M3MEPUTENBHBIN 0JI0K, UHTEp(EC KOTOPOro MO3BOJsIET 00ECIEUNBATH CBA3b C



MEPCOHAIILHBIM KOMIIBIOTEPOM, U HA00P JTaTYMKOB, PETUCTPUPYIOLIUX 3HAUCHUS
Pa3IUYHbIX PU3NYECKUX BETUYMH.

JMaTtuuk pH npegnazHayeH A1 U3BMEPEHUs: BOJOpOoHOTO nokazartens (pH). B
HACTOSIIEE BPEMs B IIKOJY MOCTYIMAIOT KOMOMHUPOBAHHBIC TATUUKHU, COBMEIIAIOIINE B
ce0e CTEeKJITHHBIN 3JIEKTPOJ] C AJIEKTPOJOM CpaBHEHUS, UTO JieJIaeT paboTy Mo
M3MEPEHUI0 BOJIOPOJIHOTO MoKazaTess 6osiee kombopTHOi. [(namazon usmepenuit pH ot
0 no 14. Ucnonp3yeTcs mJisi U3BMEPEHUs BOJOPOJIHOTO MOKAa3aTeNsl BOJHBIX PACTBOPOB B
Pa3IUYHBIX UCCIIEIOBAHUSAX 0OBEKTOB OKPYKAIOIIEH CPEeIbI.

JaTyuK TeMnepaTypbl IVIATUHOBBIN - IPOCTON M HAJIEKHBIM JATYUK, [IPEAHA3HAYECH
IUISl UBMEPEHUS TEMIIEPATYPBI B BOJHBIX PACTBOPax M B Ta30BbIX cpenax. Mmeer
pasznuuHbli Auana3zoH uzMepenuit ot - 40 no +180 °C. TexHuuyeckue XxapaKTepUCTUKH
JATYMKa YKa3aHbl B HHCTPYKIIMU I10 IKCIUTYaTalluH.

JlaTYUK TeMnepaTypbl TEPMONAPHBIN NMPeAHA3HAYCH JJI U3MEPEHUS TeMIIepaTyp 10
900 °C. Ucnonb3yeTcst Mpu BHITIOJIHEHUH padOT, CBSI3aHHBIX C U3MEPEHUE TEMIIEPATyp
TUTaMEHH, TUIABJICHHSI U PA3JI0KCHHS BEIIIECTB.

JlaTuMK ONTHYECKOH MIIOTHOCTH (KOJIOPUMETP) - IPEIHa3HAYEH [IJIs1 U3MEpPEHUs
ONTUYECKOMN TIIOTHOCTH OKPAIIEHHBIX PacTBOPOB. Mcronb3yeTcs pu U3yuyeHur TeM
«PactBopbI», «CKOPOCTh XUMUUYECKUX PEAKLIUNY, ONPEACIICHUH KOHLIEHTPAIlUU
OKpAILIEHHBIX HOHOB WJIU COEAMHEHHIA.

B KOMIUTEKT BXOAAT TaTYMKHU C PA3IMYHOM NIMHOM BOJIH ITOJYIPOBOJHUKOBBIX
MCTOYHHUKOB cBeTa: 465 1 525 aM. O0BbeM KIOBETHI COCTABIISET 4MJI, JJINHA ONTUYECKOTO
nyTd - 10 mm.

JaT4uk 3J1eKTPONPOBOAHOCTH MIPEIHAZHAYUCH JJI1 U3MEPECHUS YICIbHON
3JIEKTPOINPOBOIUMOCTH KUAKOCTEM, B TOM YHCIIE U BOJHBIX PACTBOPOB BELIECTB.
[IpumMmeHnseTcs npu U3y4EHUU TEOPUU BJIEKTPOIUTUUECKON TUCCOLIUALINH,
XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

JlaT4uK XJI0PpUI-HOHOB UCTOJIB3YETCS ISl KOJTUYECTBEHHOTO ONPEIETICHUS
COJIep>KaHMsI MOHOB XJIOpa B BOAHBIX PACTBOpAx, MOYBE, MPOoAyKTax nutanus. K natuuky
MOAKII0YaeTCsl HOHOCENEeKTUBHBIN 3ekTpo (UCD) (pabounii 351eKTpos), MOTEHIINAT
KOTOPOT'O 3aBUCUT OT KOHIEHTPALIUK OINPEETIAeMOro HOHA, B JAHHOM CIIy4yae OT
koHueHTpauu annoHoB CI'. [Torenunan MCO onpenenstoT OTHOCUTENIBHO 3JEKTPOa
CpaBHEHUSI, KaK MPABUIIO, XJIOPCEPEOPSHOTO.

Muxkpockon ungpoBoii npeaHa3HaueH s U3ydyeHust GOpMbl KPUCTAIIIOB U
HaOJI0/ICHUS] 32 POCTOM KPUCTAJJIOB.



IIpubop 1 nosyyeHust ra30B UCIONb3YETCS ISl MOTYYEHUS! HEOOIBIINX KOJUYECTB
ra3oB: BOJ0OPOJia, KHUCI0poAa (U3 MePOKCHIa BOJOPOIA), YIIEKUCIOro rasa.



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

Ilpeomem xumuu. Pollb XMMUU B KU3HMU YEJIOBEKA. XUMUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

Amomer u monekyavi. XHUMHUYECKHE 3JeMEHTbl. CUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢popmyna. BaneHTHOCTb aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs1 XUHMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konuuecmeo sewyecmsea. Moiib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

Qusuyeckue u xumuyeckue sgieHus. XUMHAYECKass peakluus U €€ MPU3HAKU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cosi menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJIEIIEH MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bozoyx — cmecv 2azoe. CoctaB Bo3ayxa. Kuciopog — aleMeHT M IpoCToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

Tennogoii 3¢hghexkm xumuyeckou peaxyuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Booopoo — »neMeHT W mpocroe BemiecTBO. HaxoxiaeHue Boaopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Quzuueckue ceoucmea 600vi. Bonma Kkak pactBopuTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa M OUMCTKA IPUPOIHBIX BOJ.

Knaccugpurxayua mneopeanuueckux coeounenuti. Okcudvi. Knaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

Ocnosanusa. Knaccudpukanus OCHOBaHMM: IIEIOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnomwi. Knaccudukarusa kucinor. Homenknarypa kucior. @usznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoctn MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa comneid. @uzndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KauecTtBeHHOE onpeneneHne coaepKaHusi KUCIOpoaa B BO31yXe, MOJIIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAaHWE WX CBOWCTB, MOJY4YCHHE, COOMpAaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
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uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTMM U3 PacTBOpPA COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KiIacCU(DUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 371eMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
IPaKJIaHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

N3ydenne o0pa3lioB BEIIECTB METANIOB U HEMETAIJIOB, B3aUMOJCICTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHHs, COeJUHEHHUS).

Mexcnpeomemmunle ceéa3u
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Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIIONb30BaHWE KaK OOIMUX eCTeCTBEHHO--HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O ITUKJIA.

Obwue ecmecmeeHHO--HAY4YHble NOHAMUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJW3, CHHTE3, KiIaccu(uKausa, TEePUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

Qu3uxa: MaTepwsi, aTOM, DOJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIH]I,
M30TOIIBI, PAIMOAKTUBHOCTh, MOJICKYJA, DJCKTPUUYCCKUN 3apsiJl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3B&3/1b1, COJHIIE.

buonoeus: horocunres, npixanue, ouocdepa.

Teoepagpus:  atmocdepa, rtuapochepa, MuUHEpaNbl, TOPHBIE TOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMHYeCKAsI peaKIust

Ilepuoouueckuti 3axon. Ilepuonnyeckas cucreMa XUMUUYECKHX 3JIEMEHTOB /I,
N. MenneneeBa. CTtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XUMHYECKUX DJEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kaius, KalblUi H UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Cmpoenue eewjecmea: 6uObl XUMUYECKOU C8A3U. THIBI KPUCTATIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKON PEmETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccugurxayus u nomenxnamypa Heopeanuueckux eewyecms. XUMHUECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccugurxayus xumuveckux peaxyuii no pasiuynvim npuznaxam (1o 4UCIy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUICCKUE
ypaBHEHUSI.

Ilonamue o ckopocmu xumuueckou peaxyuu. IloHsiTHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW pPEaKIUd W TOJOKECHHE XUMHUYECKOTO

pPaBHOBECHSL.
OKuciumenvbHo-60CcCmManoO8UmMeNnbHble  peakyuu,  IEKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
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OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus snexmporumuyeckol ouccoyuayuu. IACKTPOTUTHI U HEAICKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peaxyuu uonnoco oomena. Y cinoBusi IpoTeKaHus peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HakoMJIEHHE C MOJENAMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca IUCCOIMAIIMU KHUCIOT, IIeJoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

Obwasa xapaxmepucmuka eanocenog. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

Obwas xapaxmepucmuxa s31emenmos V1A-epynnvi. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUecKue W XHMHYCCKHE CBOWCTBA (0OmMe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
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cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPaALCHHUS.

Obwas xapaxmepucmuka s1emenmog VA-epynnvi. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCJIEHUs. A30T, paCIpOCTpAHECHHE B IPHUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCcKoe 3arpsi3sHEHUE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATHHBIX YI00pESHUIA.

Obwasn xapakmepucmuka snemenmos |NVA-epynnor. OCOOCHHOCTU CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcaoTa U €€ coiu, X GU3NIeCKUe U XUMHUYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

Ilepsonauanvhvie nonamus 06 opeanuyecKux eujecmeax Kak 0 COeTMHCHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OEIKaX, YrIIeBOIaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢u3myeckne W XUMHYECKHE CBOHCTBa, IIONYYeHHUE |
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

N3yuenne 0Opa3oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJBb30BAaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3y4YCHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3lamMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydYeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO Tra3a, MpOBEJEeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

Obwas xapakmepucmuxa XUMUYECKUX OIIeMEeHmo8 — Memdallo8 Ha
OCHOBAaHMM HMX NOJIOKEHUA B [leproanueckoi cucreMe XuMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTaiioB. MeTtaminueckas CBsI3b
U MeTajulM4ecKkas KpHUCTaUlnuecKkas pemeéTka. ODIEKTPOXUMUYECKUN  pAal
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIITUICHHOCTH.

Ll]enounvie memannvl: nonoxenue B [leppoandyeckor CUCTEME XUMHYECKHX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
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TUAPOKCUABI HaTpus M Kanusg. l[IpuMeHeHue WICNOYHBIX METAUIOB MU HX
COCIVHECHUMN.

[l]enounoszemenvnvie memannbl MAcHUU U Kaibyuu: TIOJIOXKEHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXOXJeHUE B pupoje. Pu3ndeckre U XUMHUIECKUE CBOMCTBAa MarHus
u Kanblus. BakHelmue coequHeHHs KalblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomunuu: nonoxxkenue B [lepnoanveckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AITFOMUHMUSL.

Kenezo: nonoxenue B [lepuoandeckoi cucreMe XUMHUUYECKUX JIEMEHTOB /J.
N. MenneneeBa, cTpoeHue aroMa, HaxoxjaeHue B Tmpupone. Dusmyeckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HakoMJieHHEe ¢ OOpa3llaMd METaUIOB M CIUIABOB, HMX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HaTpus C BOAOW (BO3MOXHO WCIIOJNB30BAHUE BUEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJlOMUHUS, LIUHKA, JKee3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeimue
METaJUJIbl U KX COEAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollel cpeabl (MpeaenbHas IOMycTHUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u
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Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

Obwue ecmecmseeHHO-HAYUHble NOHAMUA: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

Qu3uxa: MaTepwsi, aTOM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CIUHUIBI M3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonoeus: dorocuntes, npixanue, Ouocdepa, SPKOCUCTEMa, MUHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

l'eoepagpusa: atmocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE TOPOIbI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

Jluunocmuvle  pezyrbmamul  OTPAXKAIOT  TOTOBHOCTh  OOYYArONIUXCS
PYKOBOJICTBOBAThCSl CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTALMM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS
e IIEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U

HAy4YHOMY HaCJEeIuI0, TOHWMAHHUS 3HAYCHUS XUMUYECKOM HAyKU B JKH3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BJIaJIETh JOCTOBEpHON MHpOpMaIen
0 TEPEIOBBIX JOCTHKCHUSX U OTKPBITHUSAX MUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

e TMPEICTABICHHS O COLIMAIbHBIX HOpPMax H© NpPaBHIAX MEKIUNYHOCTHBIX
OTHOLIEHUM B  KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HON, YU4eOHO-UCCIIeA0BATENbCKOM, TBOPUECKOU U JPYTUX
BUJIaX  JCATEIbHOCTH, TOTOBHOCTH K  pa3HOOOpa3HOM  COBMECTHOMU
NESTENHbHOCTA TIPU  BBITIOJIHEHUM  Y4eOHBIX, TMO3HABAaTEJIbHBIX  3aj1ad,
BBITIOJTHEHUN XUMUYECKUX DKCIEPUMEHTOB, CO3JaHHHM Y4eOHBIX IPOEKTOB,
CTPEMJIEHUSI K B3aWMOIIOHMMAaHUIO M B3aWMOIIOMOIIM B TIPOLIECCE 3TOU
y4eOHOU JesITeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEACHUE U MOCTYIIKH
CBOMX TOBAapHILEHl C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

e  MHPOBO33PCHUYECKHE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW pEakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLIME
OCHOBY JIJIsl TOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YETOBEKA
C MIPUPOIHOM CPEIOM, O POJIM XUMHUU B O3HAHUU 3TUX 3aKOHOMEPHOCTEW;

e T[IO3HABaTEJbHbICE MOTHUBBI, HANPABJICHHbIE HA IMOJIYyYEHHE HOBBIX 3HAHUW IO
XUMUH, HEOOXOUMBIE 711 00BSICHEHUS HAaOIIOJaeMbIX MTPOIIECCOB U SIBJICHUH,
MMO3HABATEIbHOM, HHPOPMAITMOHHON M YUTATEIBCKOU KYJIbTYPhI, B TOM YHUCJIE
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HaBBIKOB CaMOCTOSITEILHOM paboOThl ¢ Y4YEeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOH, TOCTYHNHBIMM TEXHUYECKHUMHU CpelcTBaMU HHGPOPMAIMOHHBIX
TEXHOJIOTHM;
UHTEpEC K OOYyYEHHMIO M T[O3HAHUIO, JH0O0O03HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K CcaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATEIbCKON
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOy4ECHUs
B JJaJbHEHUIIIECM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS
OCO3HAHUE IIEHHOCTH J>KHU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHU Ha 370pOBBIN 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETMPUSATUE BPEAHBIX NPUBBIYCK (YHOTpeOJEHUS aJKOTOJisl, HApKOTHKOB,
KypeHHusi), HEOOXOJAMMOCTH COOJIIOZCHUS TIpaBUJl  O€30MacCHOCTH  IMpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:
UHTEpPEC K MPAKTHUYECKOMY M3Yy4YeHHUIO Tpodeccuil U Tpyaa pa3IuvdHOro poja,
yBaXEHUE K TPYIY M pe3yibTaTaM TPYJIOBOH NEITEIHHOCTH, B TOM YHUCJE HA
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BHIOOD
WHJUBUIYaTbHOH TPACKTOPUU TNPOJOJDKCHUST 00pa3oBaHUA €  y4éToM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTHU K XMMHH, OOIIECTBEHHBIX WHTEPECOB
U MoTpeOHOCTEH, ycnenrHol Nmpo(ecCHOHANbHON NeATeTbHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJalNTHPOBATHCS B MPOdecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSA:
HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MPHUPOE KaK UCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUEeCKOMY M MCUXUYECKOMY 3JI0POBbIO, OCO3HAHHUE IEHHOCTH COOJIIOICHHUS
npaBwi O€30MAaCHOTO TOBEJEHUS MpU padoTe ¢ BEIIECTBAMH, a TaKXKe B
CUTYyalusiX, yrpOKaroUIMX 3I0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU W3YYCHUH XUMUU, IS
pelIeHuss 3a7ad, CBA3AHHBIX C OKPYXAUIEH IPUPOAHOM CpEeNou, s
MOBBIIICHUS! YPOBHS 3KOJOTUYECKOM KYyJIbTYpbI, OCO3HaHUS IJ1I00aJIbHOTO
XapakTepa 5SKOJIOTMYECKHX MpoOJieM M MyTed UX pelleHUs MOCPEICTBOM
METOJ0B XUMHUU, IKOJIOTUYECKOT'O MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCA UM
B [103HABATEIbHON, KOMMYHUKATUBHON U COLMAIIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS

dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, TeOpus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha

OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM

HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIE NEeUCTBUS (TO3HABATEIbHBIE,

KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE oOecneynBaroT (OpMHpPOBAHUE

TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM

JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS
ba3zoevie nocuueckue oelicmeusn:

e YMEHHMS WHCMOIb30BaTh NPHUEMBI JIOTMUYECKOTO MBIIUICHUS MPU OCBOCHHUH
3HAHUW: PACKpPhIBATh CMBICI XUMHUYECKHX TOHSATUNA  (BBIACIATH WX
XapaKTepHbIC MMPU3HAKH, YCTAHABINBATh B3AUMOCBSI3b C IPYTUMU MOHSITUSIMH ),
UCIIOJIB30BaTh TOHATHS [JI1 OOBSICHEHUS OTHAEIbHBIX (PAKTOB W SIBICHUI,
BBIOMPATh OCHOBAHUS U KPUTEPUM JJIs KJIaCCU(PUKAIIUYA XUMUUYECKUX BEIICCTB
U XMMHYECKUX PpEaKIMi, yCTaHABIWBATh NPUYUHHO-CIICICTBEHHBIE CBS3H
MEXIAYy OOBEKTaMWU  HM3YYEHHs, CTPOUTh  JIOTMYECKHE  PaCCyKIEHUs
(MVHIYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTHH), JIeJIaTh BHIBOJIbI M 3aKTIOUEHNS,;

e yYMEHHME TMPUMEHATH B TIPOIECCEe TO3HAHHWSA TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, HCIIOJIb3yeMbIE B
XUMHH, TpeoOpa3oBbIBaTh HIUPOKO NPUMEHSEMble B XUMHUHU MOJICIbHBIC
NpEJICTaBIEeHUsT — XUMHYECKUH 3HaK (CHUMBOJI DJJEMEHTa), XUMHUYecKas
dbopMyna ¥ ypaBHEHHE XWMHUYECKOW pEAKIUU — IMPU pElIeHUU ydeOHOo-
NO3HABATENbHBIX 33/1a4, C YIYETOM ATUX MOJEIIbHBIX MPEJICTABICHUIN BBISBISATH
U XapaKTepU30BaTh CYIIECTBEHHbIE TNPU3HAKA H3YYAaEMBIX OOBEKTOB —
XUMHYECKUX BEIIECTB W XUMHYECKHX PEaKIud, BBISBISATH  OOIIHE
3aKOHOMEPHOCTH, MPHUYUHHO-CIECICTBEHHbIE CBA3M M INPOTUBOpPEUYUS B
U3Y4YaeMbIX MpoLeccax U SBICHUSX.

ba3zoevie uccnedosamenvckue oeiicmeus:

e YMEHHE HCIOJb30BaTh IOCTABJIEHHBIE BOIMPOCHl B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAYECTBE OCHOBBI JJIsi (hOPMHUPOBAHUS TUIMOTE3BI IO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMbIX CYKJICHHUII;

e TMPHOOpETEHHE OlbITa MO I[UIAHUPOBAHWUIO, OPTraHHW3AIMd U TIPOBEICHUIO
YYEHHYECKHX 3KCIEpPUMEHTOB, yMEHHE HaOJIofaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, GOpMyIUpOBaThH 00001IEHUS
U BBIBOJIbI IO pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHMS, COCTABISATh
OTU€T O IMPOJIeTaHHON padoTe.

Paboma c unghopmayueir:.

e yMEHHE BHIOWpATh, AaHATU3UPOBATH W HWHTEPIPETHUPOBATH HHPOPMAIIHIO
pa3IUYHBIX BUJIOB U (OpPM TMPEJCTABICHMS, IMOJIYyYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIAPHAS JIUTEpaTypa XHUMHUYECKOrO COJIepKaHUs,
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cripaBoYHbIe TocoOus, pecypcbl HWHTepHeTa), KpUTHUYECKH OLIEHUBATH
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IW4YHbIE METOJAbl U 3alpoChl MPHU TMOUCKE U OTOOpE
nH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJTHEHUS
y4eOHBIX M TO3HABATEJIBHBIX 3a/lad OMPEACIIEHHOrO THUMA, NPHOOpETEHHE
ombpiTa B OOJACTH HCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTypOW aKTUBHOTO MCHOJB30BAHUS Pa3IUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (QopMy
npeAcTaBieHUus HWHPOpMAIMM UM WIIIOCTPUPOBATH  pellaeMble  3aJ1auu
HECJIO)KHBIMM CXEMaMH, JuarpaMMamu, ApyrumMu (popMamu rpaduku U UxX
KOMOWHAIIHSIMU;

yMEHHE WCMOJIb30BaTh M  aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
UCCJIEI0BATEIBCKON JeATeIbHOCTU uHdopMaIno 0 BIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO3SHWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKPY’KAIOIIEW NPUPOIHON CPEBI.

Kommynukamuenbvle ynugepcaivbHble yueoOHbvle 0eiicCmeus:

YMEHUS 3aJ1aBaTh BOMPOCHI (B X0Ji¢ [uajiora U (Mjn) TUCKYCCUU) MO CYIIECTBY
obcyxaaeMoil Tembl, (OpMyIMpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHUS NIPEJIOKEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  IOJYYEHHBbIE  PE3yJibTaThl  IO3HABATEJIBHOU
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaThb MPE3CHTALUIO
pPE3yNIbTATOB BBIMOJHEHUSI XMMHUYECKOTO0 OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITa, Ja00pPaTOPHOM PabOTHI MO MCCIIEOBAHUIO CBOMCTB BEIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
NO3HABATEJIbHOM M  HCCIENOBATEIIbCKOM  AESATEIBHOCTH MpPH  PEUICHUU
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE y4u€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIUS COBMECTHBIX [I€UCTBUM, OINpENEICHUE KPUTEPUEB IO OLICHKE
Ka4yeCTBa BBIMIOJIHEHHOU pabOTHI U JIpyTHE).

Pezynamuensle ynueepcaivhule yueoHvle OCUCHEUA:

YMEHUE CaMOCTOSITEJIbHO OIpPENEsATh UEIU AESITEIbHOCTH, IJIAHUPOBATb,
OCYIICCTBIISIT, KOHTPOJIUPOBATh M TIPH HEOOXOTUMOCTH KOPPEKTHPOBATH
CBOIO JIEATEIHHOCTh, BHIOMpATh HamOosee 3(PGEeKTUBHBIE CIOCOOBI PEIICHHS
yu4eOHBIX W TO3HABATEIBHBIX 3a/ad, CaAMOCTOATEIBHO COCTABISITH WIIH
KOPPEKTUPOBATh MPEIOKECHHBIM QITOPUTM JECUCTBUW MPU BBINOJIHEHUH
3alaHiii ¢ Y4ETOM TOJyYEHUS HOBBIX 3HAHWM 00 HM3ydaeMbIX OOBEKTax —
BEIECTBAX U PEAKIHUAX, OLICHUBATH COOTBETCTBHE IMOJYYEHHOTO pe3ysibTaTa
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3asBJICHHOM 1I€JIM, yMEHHUE UCIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
MpeajiaraéMble B YCIOBHH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (enepalibHONM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIe 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBUM, crenuduyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
JNESITEIIbHOCTA 110  MOJYYEHHUID HOBOTO  3HAaHWSA, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonny oOydenus B 8 knacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e  pacKpbiBaTh CMBIC]I OCHOBHBIX XHMHYECKUX IIOHATHH: aToOM, MOJEKYIa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMECh
(omHOpOJHAST W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAs H
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0Jsl XMMHUYECKOrO 3JeMEHTa B COCIMHEHUU, MOJISPHBIA OO0BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, BJIEKTPOOTPULATEIBLHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas peaklus, KIacCUPUKalUg peakluidi: peakinu
COEIMHEHHUS, PEAKIIUU PA3NIOKEHUSI, PEaKI[UU 3aMEIIeHHs, PeaKiuu oOMeHa,
9K30- U SHIOTEPMUUYECKHUE PEaAKINH, TETIOBOM A (DEKT peakiuu, aapo aToma,
AJIIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTalb, paguyc aromMa, XUMUYECKas
CBS3b, MOJIAPHAsI W HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, WOH,
KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BemecTBa (MPOIEHTHAs
KOHIICHTpAILIMs) B paCTBOPE;

e  WUIIOCTPUPOBATHh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX TOHSITUH U
OPUMEHATH 3TH HOHITUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e HCHOJB30BATh XUMUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS (POPMYII BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;

e  ONpEACNSITh BaJE€HTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COEIMHEHUSX,
CTETICHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, TPUHAIIICKHOCTD
BEIIECTB K OMNpeAeIE€HHOMY KJIacCy COEIWHEHHH 1o ¢dopmyliaM, BHJ
XUMUYECKOW CBSI3M  (KOBAJEHTHAasT M HMOHHAasl) B  HEOPraHUYECKUX
COEMHEHUSX;

e  packpeiBath cMmbIici llepmoamueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh [MOHMMAaHUE TMEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
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XUMUYECKUX JJIEMEHTOB OT HX moJjioxkeHus B llepumommnueckoit cucreme,
3aKOHOB COXPaHEHMsSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YU€HUsI, 3aKOHa ABOTapo;

OMUCHIBATh U XapaKTepU30BaTh TaOMHuHy0 popmy [lepuoandeckoit cucTemsl
XUMHUYECKUX DJJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas mnoarpymnma (A-
rpynna)» u «nodounas noarpynna (b-rpymnna)», Masnbie U 60JibLINE IEPUOIBI,
COOTHOCUTHh 0003HAYEHHUS, KOTOpble uMeroTcs B Tabsmie «llepuomuueckas
cucteMa XxumMuueckux dneMeHTtoB J[. M. MenaeneeBa» ¢ 4YMCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB H
3apsn A1pa, o0IIee YUCIIO SJIEKTPOHOB U PACTIPEEICHUE UX O JIEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHCIYy W COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEII0BOMY D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XUMHYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOATBEPIXKJas OMHCAHWE NPUMEPaAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MIPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B Pa3IMYHBIX
YCIOBUSX;

BBIUUCTISITh OTHOCUTENIbHYI0O MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIIO XHMMHYECKOro JjieMeHTa 1o ¢opMysie COoequHEHUs,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

PUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEIBLHOU NEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMaTH3alMIo, KiaccUupUKAIUIO,
BBISIBJICHUE TPUYMHHO--CIEACTBEHHBIX CBSI3ed — I W3Y4YCHHS CBOWMCTB
BEILECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO Il TO3HAHUS —
HAOJIIOICHNe, W3MEpPEHUE, MOJEITUPOBAHKUE, OJKCIEPUMEHT (peajbHBbId W
MBICJICHHBIN );

CJIeIOBATh MpPaBUJIaM TOJIB30BAHUS XMUMHYECKOW MOCYI0N U JTaO0paTOPHBIM
o0opynoBaHMEM, a TakXe TmpaBwiIaM oOpalieHusi C BelIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIUSAMH 10  BBHINIOJHEHUIO  JTAOOPATOPHBIX
XAMHYECKUX OTBITOB MO TOJYYCHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BolOpoJla M KHCJIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOM J10JI€il PAcTBOPEHHOTO BEIECTBA, IUJIAHUPOBATH M MPOBOJUTH
XUMHUYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IMIEJIOUEH H
KHUCJIOT C MOMOUIBI0O MHIUKATOPOB (JlakMyc, ¢eHonadTanern, METUIOPaAHK U

TpyTHe).
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K koH1y oOyuenus ¢ 9 knacce npeaMeTHbIE pe3yabTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e  PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: XUMHUUYECKUM DJIEMEHT,
aToOM, MOJIEKYyJia, MOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas
peakiusi, XUMHYeCcKasi CBsI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJib, MOJSPHBIMI
00bEM, pacTBOp, OJICKTPOJMTHI, HEIIEKTPOJUTHI,  DJICKTPOJIUTHUECKAS
JTUCCOIMAIINSI, PEeaKIMu HMOHHOr0 OOMEHa, KaTajJu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTuMble U HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTaHOBJICHHE, aJIOTPOIHS, aM(oTepHOCTh,  XUMHUUECKasi  CBS3b
(koBajJIeHTHAas, HWOHHAs, METa/UIMUecKas), KpUCTAUIMYECKas pemIETKa,
KOppO3Usl METAJIJIOB, CIUIaBbI, CKOPOCTh XUMHYECKOW pEeaKIMH, MPEeAeIbHO
nonyctumas konuentpanus [1/IK BemecTsa;

e  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U NPUMEHSIThH
AT MOHSTHUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

e  HCTOJB30BaTh XMMUUYECKYIO CHUMBOJIUKY JIJII COCTaBJIeHUsI ()OPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

e ONPEACNATh BAJECHTHOCTh U CTEIECHb OKHUCJICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX  Pa3JIMYHOTO  COCTaBa, NPHUHAIJICKHOCTh  BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COeAMHEHUU 1Mo (opmylsiaMm, BUJ XUMHYECKON CBS3U
(koBaJIecHTHAs, MOHHAs, METAJINYECKas) B HEOPTraHMYECKUX COCTUHECHUAX,
3apsii MOHA TI0 XUMHUYECKOH (popMyJie, XxapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCTUHEHUN, TUN KPUCTAJUIMYECKOW PEHIETKA KOHKPETHOTO
BEIIIECTBA;

e packpeiBaTh cMmbica Ilepuwoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 NOHHMAHHWE: OINKWChIBATH W  XapaKTEPU30BATh
tabnmuuayro  Gopmy Ilepuoamdeckolt cHCTEMBI XHMHUYCCKHUX DJIEMCHTOB:
pa3uyaTh TOHATHS «TrJIaBHasg mnoarpynma (A-Tpymma)y H - «Io0OYHas
noarpynna (b-rpynma)», Mamble W OONBIIME TEPUOABI, COOTHOCHTH
0003HaYCHUSA, KOTOPhIE MMEIOTCS B IEPHOJWYSCKOM TaOJHIEC, C YHUCIOBBIMHU
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB | 3apsij
sapa, 0O0Iee YUCI0 DJICKTPOHOB W pacHpeieieHHe HX I0 JJIEKTPOHHBIM
CJ105IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB
U UX COCIVMHECHUM B MpeJesiax MajblX MEPUOJ0B M TIJIABHBIX MOJATPYMNI C
Y4ETOM CTPOEHUS UX ATOMOB;
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KJIacCUUIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMYeCKHUe BEIIECTBa,
XUMUYECKHE peakiuu (M0 YUCIYy W COCTaBy Y4YacTBYIOUIMX B peaKIuu
BEIIECTB, MO TerioBoMYy H(G(eKTy, M0 H3MEHEHHUIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOHMEe U CcHeluPUUIECKUe XUMHYECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAasl ONMKCAaHUE TpUMEpaMu
MOJICKYJISIDHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS DJICKTPOJUTUUECKON TUCCOIUAIIMK KUCIIOT, IMIeJI04Yei u
COJICHM, TIOJIHBIE M COKpalIEHHBIE ypaBHEHUsI pPEaKIMii HOHHOTO OOMEHa,
ypaBHEHUS PEAKIUiA, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETHUECKON CBSI3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKpbiBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIIHHBIX  PEaKIUil
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAaHMS XUMHYECKUX TIPEBpaIllecHUH B  Pa3IUUHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (GopMysie COeTUHEHHSI, MACCOBYIO
JIOJII0 BEIIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOM
peakuuu;

coOmroaTh TMpaBuia MOJIb30BAHUS XUMHUYECKON TOCynoM M J1abopaTopHBIM
o0opyAoBaHUEM, a TaKXKe MpaBUiia OOpaIlleHHs C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKUHUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XMUMHYECKUX OMBITOB IIO
MOJIYYCHHUIO M COOMPaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO
rasa);

IPOBOAUThH PEAKINH, MOATBEP)KIAIONIME KAaYECTBEHHBIM COCTaB pPAa3IMYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJIOpUI-, OpPOMHI-, HWOAHI-,
kapOoHat-, ¢ocdar-, cunaMkKar-, cyabdar-, THUAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHSI W HOHBl HW3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHON NESITENIbHOCTH — aHAU3 U
CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTeMAaTH3allUI0, BBISBICHHUE NPUUYUHHO-
CIEACTBEHHBIX CBA3€W — [JIi M3YUYEHHsS] CBOWCTB BEIIECTB M XUMHUUYECKUX
peakiuii, €eCTEeCTBEHHO-HAy4YHbIE METOJbl T[O3HaHUA — HaOIIOJEHUE,
U3MEPEHHUE, MOACIUPOBAHKE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpyskaiomias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

No
n/n

YpOKa ¢

Ne

meme

Tema ypoka

Mama

IThan

dDakm

Hcnonvzoseanue
nadopamopHozo u
uugpoeozo
ooopyoosanusn (yenmp
«Touka pocmay)

Pa3nen 1. [lepBonauanbHbie XumMudeckue nouaTus (20 yacon)

Xumun — eaxcnas oo61acmy ecmecmeo3HaAHUA U RPAKMUYECKOU
deamenvHOCMU YenoeeKa (5 uacoes)

[Ipenmer xumun. Poss XuMuu B )KU3HU YelioBeKa. Tena u BenecTna

Ilonsatue o METOJaX IMIO3HAaHUA B XUMHUHU

Ilpakmuueckasa paooma Ne 1 «IIpaBuna paOoThI B TaOOPATOPUH U MPUEMBI
oOparreHus ¢ 1ab0paTOPHBIM 000PYIOBAHHEM)

[{udposas maboparopust

Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece

Ilpakmuueckasa paooma Ne 2 «Paznenenue cMeceld (Ha mpuMepe OYUCTKH
MIOBApPEHHOM COJIH )»

[{udposas maboparopust

Bewecmea u xumuueckue peaxyuu (15 uacoes)

ATOMEI U MOJICKYJIbL

XUMHUYecKre JIEMEHTRI. 3HaK1 (CI/IMBOJ'IBI) XUMHUYECKHX DJICMCHTOB

HpOCTLIe M CJIO0KHBIC BEIICCTBA

O© 0N

AToMHO -MOJICKYJISIDHOC YUCHUC

gl W DN

3aKOH ITOCTOSHCTBA COCTaBa BEIIEeCTB. XHUMUYECKas (bopMyna.
BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB

[{udposas maboparopus

11

OrtnocurenbHas aroMHas mMacca. OTHOCUTEIIbHAS MOJICKYJIIpHas Macca

12

MaccoBas 1015 XUMHAYECKOT0 3JI€MEHTa B COSIMHEHUH
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13

KomnuecTtBo BemecrBa. Mousib. Molisipaas macca

14 Pu3nYeCcKUe U XUMHUYECKUE SIBICHUSA. XUMUYECKasl peaKIys [Tudposas maboparopust
15 10 [Ipu3Haky u ycioBHs IPOTEKAHNS XUMUYECKUX PEAKIUN [udposas madbopaTopust
16 11 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUUECKUE YPaBHEHUS
17 12 Boruncnenus koJimyecTBa, Macchl BELIECTBA 10 YPAaBHEHUSAM XUMUYECKUX

peakuui
18 13 Knaccudukanus XuMuuecKux peakuuil (COeTuHEHUs, pa3IoKeHUs,

3aMelleHus, ooMeHa)
19 14 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IIEeHHE U

CHUCTeMaTH3allus 3HAHUI
20 15 Konumponvnaa paooma Nel no teme «BenectBa 1 XUMUYECKUE PEAKITTN»

Pa3nen 2. BaxkHelue npeacTaBuTe Il HEOPraHUYECKMX BelleCTB
(30 yacon)
Bo3zoyx. Kucnopoo. Ilonamue 06 oxcuoax (6 uacos)

21 1 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopo — 351eMeHT U pocToe

BemecTBo. O30H
99 2 Ouznyeckue U XUMHUYECKHUE CBOMCTBA KUCIOPOa (peakiiMi OKUCICHHUS,

ropenue). [Tonstue 006 oxcuaax
93 3 CriocoObl MostydeHus: KUCI0po/ia B 1a00paTOpUu U MPOMBIIILIEHHOCTH.

[Ipumenenue kucaopoaa

4 TemnoBoii 3¢ (hekT XuMHUECKON peakiuu, MOHITHE O TEPMOXUMUYECKOM

24 [{udposas maboparopus

YPaBHEHUH, IK30- U SHAOTEPMHUUECKUX PEAKIUAX
o5 5 Tomnuso (HedTh, Yroiab 1 MeTaH). 3arps3HeHre Bo3AyXa, CIOCOObI ero

MPEJOTBpAILCHUS
26 6 Ilpakmuueckaa paboma Ne 3 1o teme «llomydenue u cobupanue

KHCJIOpOAa, U3YUCHUC €TI0 CBOICTBY

Booopoo.llonamue o kucromax u conax (8 uacos)
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27 1 Boaopon — snemeHT u npocrtoe BemecTBo. Haxoxaenue B npupoie
28 2 dusnueckue U1 XMMHUUYECKHe CBOICTBa BoJopoaa. [Ipumenenue Boiopoaa
29 3 [TonsaTue o kuCIOTaX U COJISIX
30 4 CriocoObI moiTydeHHst BOAOPOAA B Ta00OpaTopuu
31 5 Ilpakmuueckasn paoboma N 4 no teme «Iloyuenue u cobupanue
BOJIOPOJIa, U3YUYEHHUE €r0 CBOMCTBY
32 MousipHblii 00BEM ra3oB. 3aKoH ABOTAIpo
33 Boruncnenus o0bEMa, KOJMUECTBA BEIIECTBA I'a3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY
34 8 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO PEAKI[MM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH ra30B
Booa. Pacmeoput. Ilonamue 00 ocnosanusax (5 uacos)
35 dusndecKkrue 1 XAMUIECKHE CBOMCTBA BOIBI [{udposas maboparopust
36 CocraB ocHoBanuil. [TonsTHe 06 MHAUKATOpaAX [{udposas maboparopust
37 Bona xak pactBopurtens. HacbllieHHbIE U HEHACBIIIEHHBIE PACTBOPBHI.
MaccoBast 105151 BELIECTBa B pacTBOPE
38 4 Hpaxmuﬁuecxim paﬂomcf N 5 nvo TeMe <<1_pr/Il“OTOBJ'IeHI/Ie pacTBOPOB C Lnpposas naboparopus
onpenenéHHON MacCOBOM JIOJIEi pacCTBOPEHHOTO BELIECTBAY
39 5 Konumponsnan paboma No2 no reme «Kucnopos. Bogopoa. Boma»
Ocnoenble Knaccol Heopzanuueckux coeounenuit (11 uacos)
40 Oxkcuppl: cocTaB, Kiaccu(uKaius, HOMEHKIATypa
41 [TonyueHnue u XuMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB
42 3 OcHoBaHMs: cOCTaB, Ki1accupHUKaIMs, HOMEHKIAaTypa
43 [Tony4eHune U XUMUYECKUE CBOMCTBA OCHOBAaHUM
44 5 Kucnotsl: cocras, kiaccudukanus, HOMEHKJIATypa
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45

[TosydyeHne u XMMHUYECKUE CBOMCTBA KUCIOT

Conu (cpennue): HOMEHKIIATypa, COCOObI OJIYyYeHHs, XHMUYECKUE

46 .
CBOMCTBa
8 Ilpakmuueckasa paooma Ne 6. Penienrie 5KCIEpUMEHTAIIBHBIX 33124 110
47 . Ludposas maboparopust
TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX COCAMHEHUI
48 9 I'eneTrueckas CBsI3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCIMHEHUH
49 10 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N
50 11 Konumponsnas paboma Ne3 o teme "OCHOBHBIE KJIACChI HEOPTAaHUIECKUX
coeqrueHuin"
Pasnen 3. Ilepnoanueckuii 3axkoH u Ilepuoanyeckas cucrema
xumMuveckux ieMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUul
(15 yacon)
Ilepuoouueckuit 3axon u Ilepuoduueckasa cucmema XumuuecKkux
anemenmos /. H. Menoeneeea. Cmpoenue amoma (7 uacos)+1
51 1 [lepBbie MOMBITKY KJIACCU(PUKALIMN XUMUYECKUX 1eMeHTOB. [loHsaTue o
IPYIIAax CXOAHBIX AJIEMEHTOB
59 2 [Tepuonuueckuii 3akon u [leproauueckas cuctemMa XUMHUYECKHX
anemenToB JI. . Menaeneera
53 3 [Tepuoapl, Tpynmbl, TOATPYIIIHI
54 Crpoenue atomoB. CocTtaB aTOMHBIX siziep. M30Tombl
55 5 CtpoeHue 3IeKTPOHHBIX 000JI09eK aTOMOB 31ieMeHTOB [leproanueckoit
cuctemsl /1. 1. MeHaeneeBa
56 6 CTtpoeHue AeKTPOHHBIX 0001049eK aTOMOB 31eMeHTOB [lepuoauueckoit
cuctemsl /1. 1. MeHaeneeBa
57 7 XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHHIO B

[Tepuonnueckon cucreme 1. 1. Menneneesa
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8 3nauenue lleproauueckoro 3akoHa /ISl pa3BUTHsI HAyKu U npaktuku. 1. W.
>8 MeneneeB — yd€HbIH, IEAror U rpakJaHuH
Xumuueckaa ceazv. OKuCIumMeIbHO-60CCMAHOGUMENILHBLE PEAKUUU
(8 uacog)+2
59 1 DIEeKTPOOTPHUIIATEIILHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB
60 2 WNonnas xumuveckas CBs3b
61 3 KoBaneHTHas moJisipHasi XAMUYECKas CBSI3b
62 4 KoBanenTHas HenossipHasi XuMUYecKasi CBSI3b
63 5 CreneHb OKUCICHHS [Tudposas madboparopust
64 6 OKHUCITUTENTFHO-BOCCTAHOBHUTEIBHBIC PEAKIINN
65 7 OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKITIHI
66 8 OKuCIUTENN U BOCCTAHOBUTEIH
67 9 O06o001eHre U cucTeMaTu3alus 3HaHUN
68 10 Koumponvnasa pavoma Ne4 o reme «CTpoeHue aroma. XuMudeckas
CBSI3b»
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KUIIACC

n/n

Ne

YpoKa
6 meme

Tema ypoka

/lama npoeedenusn

Hcnonvzoeanue

njian

daxkm

abopamopHozo u
uugpoeozo
o0bopyoosanusn
(uenmp «Touka
pocmay)

Paznea 1. BemecTtBo U xummnuyeckue peakuuu (17 yacos)

Iloemopenue u yenybnenue 3Hanuii 0CHOGHbIX pazoeos Kypca 8 knacca
(5 uacos)

[Tepnoanueckuit 3akoH. [lepnoanueckas cucteMa XUMHYECKUX SJIEMEHTOB
. N. MenneneeBa

3aKOHOMepHOCTI/I B N3MEHEHNH CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX
TPEX MEPUOJOB

Knaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB

Bupl XuMu4ecKo CBSI3M U TUITBI KPUCTAITUYECKUX PEIIETOK

Koumponsnan paboma Nel no teme «IloBropenue u yriay0OiaeHue 3SHAaHUH
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca

OcnoeHble 3aKOHOMepHOCmU Xumuueckux peakyuil (4 uaca)

KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHWYCCKUX pCaKHI/Iﬁ 110 pa3JIMYHbIM IIPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu. IToHsATHE O TOMOTI'€HHBIX U
T'CTCPOTICHHBIX PCAKIUAX

[{udposas maboparopus

ITonsaTrue 0 XUMHUUECKOM PaBHOBCCHHU. CDaKTOpBI, BJIMAKOIINMEC HAa CKOPOCTb
XUMHYECKOH PCaKuu U IOJIOKCHUC XUMHUYCCKOTI'O paBHOBCCHA

[{udposas madoparopus

OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC peaKkuuun

Inekmponumuueckan ouccoyuayua. XumuiecKue peakyuu @
pacmeopax. (8 uacos)
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1 Teopus snexkTponuTHdeckoit qucconnanuu. CUibHbIE U cladble
10 [{udposas mabopaTopus
AIIEKTPOJIHTHI
11 HoHHbIE ypaBHEHHUSI peakui
12 XVWMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHHI B CBETE MPEICTABICHHIA 00
AIIEKTPOIUTUYECKON TUCCOITUAIINN
13 4 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
AIIEKTPOITUTUIECKON TUCCOITUAIINN
14 5 [TonsiTue o ruapoan3e coJie
15 6 O06o00mmeHne 1 cucTeMaTu3alus 3HaHUH
16 7 Ilpakmuueckan paboma Ne 1. «Penienne sKkcriepuMEHTAIBHBIX 33744 [{udpoas nabopatopus
17 8 Konumponvnaa padoma Ne2 1o reme « NEKTPOTUTUYECKAS JUCCOLAAIM.
XUMHUYECKUE PEAKIIUU B pAaCTBOPAX»
Paznen 2. HemeTrasubl M UX coeliHeHUs (25 yacoB)
Obwaa xapakmepucmuka xumuueckux rnemenmos \V11A-zpynnot.
T'anozenwt (4 uaca)
18 1 OO6mrast XxapaKTepUCTHKA TaJOTeHOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE
XJiopa
19 2 Xnoposojopoa. CossiHast KUCTIOTa, XKMUYECKHE CBOWCTBA, TIOJTyYCHHE,
MIPUMEHEHHE
3 Ilpaxmuueckan paooma Ne 2 1io teme «IlomydeHue coassHON KUCIOTHI,
20 . . [{udposas maboparopus
U3y4eHue e€ CBOMCTB
21 4 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €ClIi OJTUH U3
peareHToB JaH B U30BITKE
Obwaa xapakmepucmuka xumuueckux rnemenmos \'1A-zpynnwit. Cepa u
eé coeounenus (6 uacos)
22 OOm1ast xapakTepucTuka 31eMeHToB VIA-rpymnsl
23 AnnoTponHbie Moaupukanuu cepbl. HaxoxeHue cepbl U € coeTMHEeHUH
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B NIpUpoie. XUMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoniopon, cTpoeHue, GU3NIecKue 1 XUMUYECKHE CBOWCTBA
o5 Oxcunpt cepbl. CepHast KHCIIOTa, (PU3MYECKHE U XUMHUECKUE CBOICTBA,
MpUMEHEHHE
XUMHUYECKUE PEAKIINH, JICKAIIUE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a
26 MOJIyYEHUSI CEPHOM KUCIIOThl. XUMUYECKOE 3arpsi3HEHNE OKpYXKaromieH
Cpeabl COeMHEHUSIMH CEPHI
27 Brruncnenue MaccoBO# 1011 BBIX0/1A ITPOAYKTA PEAKLIUH
Oowan xapakmepucmuka xumuueckux nemenmos \A-zpynnot. Azom,
docgpop u ux coeounenusn (7 wacos)
28 OO011ast XxapakTepucTUKa EeMEHTOB V A-TpyIiibl. A30T, paclpocTpaHeHHe
B IIpHpoJIe, (PU3NIECKHe U XUMHUYECKIE CBOMCTBA
29 AmMuak, ero (pu3nyYecKue U1 XuMUYEeCKHe CBOMCTBA, MOJTyYeHHUE U
MIpUMEHEHHE
Ilpaxmuueckas paooma Ne 3 1io teme «llonydeHne aMMuaka, U3ydeHue
30 . [{udposas maboparopust
€ro CBOMCTB»
31 A3OTHas KUCI0Ta, €€ (PU3NIECKHUEe U XUMHYECKHE CBOMCTBA
Hcnonb3oBaHne HUTPATOB U COJIe aMMOHHMSI B KQUECTBE MUHEPATIbHBIX
32 ynoOpeHunii. XuMHUUYECKOe 3arpsI3HEHHIE OKPYKAIOIIEH CpeIbl [{udposas maboparopust
COEIMHEHUSIMU a30Ta
33 ®ochop. Okeun bocdopa (V) u pochopnas kucnora, pusnueckue u
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
34 Hcnonb3oBanue CI)OC(bal:'OB B KaueCTBE MUHEPAIbHBIX YI0OpEHUH. Iudpoas naGopatopis
3arpsizHeHue npupoHo cpesl pochaTtamu
Oobwian xapakmepucmuka xumuueckux nemenmos |\NA-zpynneot.
Yenepoo u kpemnuit u ux coeounenusn (8 yacos)
35 VYraepon, pacipocTpaHeHHe B IPUPO/Je, GU3NYECKUE U XUMHUYECKHE
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CBOICTBa

Oxcunel yriaepona, ux (pu3nyecKkre 1 XMMU4YeCKHue CBOMCTBA.

36
DKOJIOTHYECKUE TPOOIIEMBI, CBsI3aHHBIE ¢ OKcuoM yriepoaa (1V)
37 VYroapHas KucioTa U €€ conu
38 Ilpakmuueckasa paooma Ne 4 io Teme "llonyyenue yriekucioro rasa. Iudpoas naGopatopis
KauecTtBeHHas peakiys Ha kapOoHaT-HOH"
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O
COCIMHEHUSX YTiepo/ia
40 Kpemuwuii u ero coenuHeHust
41 Ilpakmuueckaa padoma Ne 5. PenieHne 3KCIEpUMEHTAIIBHBIX 3a7a4 110
TeMme «BaxHele HeMeTaulbl U UX COEAUHEHUS
42 Konumponvnasa pavoma Ne3 nio teme «BaxHele HEMETAIITBI U UX
COCTMHECHUS
Paznen 3. Meranuabl 4 ux coequHenusn (20 yacon)
Obwue ceoticmea memannos (4 uaca)
OO01as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJJIOB.
43 Mertannuueckas CBsI3b U METAIMUECKask KPUCTAIIMYECKas PEelIETKa.
®u3nuecKue CBOMCTBA METAIIOB
XUMHYECKUE CBOMCTBA METAILIOB. DJIEKTPOXUMHUYECKHUI Psil HAPSHKEHUH
44 [{udposas maboparopus
METaJlJIOB
O61ue crocoObl nonydenus MetamioB. CruiaBel. Beruucinenus mno
45 YpaBHEHUSM XUMHUYECKUX PEaKUUi, €ClIi OJIUH U3 PEareHTOB COACPIKUT
pUMecH
46 [TonsTHE O KOPPO3UM METAIIIOB
Basicneiimue memannot u ux coeounenus (16 uacoe)
47 [lenoyHbie METAIIBI
48 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kalus
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49 3 [lerouHO3EMEIBHBIC METAIIBI — KAAbLMI U MarHui
50 4 Baxueiine coequHeHns KaJlbLUs
51 5 O06o00meHne u cucTeMaTru3aus 3HaHUK
52 6 JXKé€ctkocTh BOBI M cIOCOOBI €€ yCTpaHEeHHUs
7 Ilpakmuueckasa paboma Ne 6 no Teme "KEcTKOCTb BOJIBI U METO/IBI €€
53 | [{udpoas mabopaTopus
yCTpaHEHUS
54 8 ATIOMHHHI
55 9 AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHIA
56 10 Kemnezo
S7 11 Oxcupl, runpokcu sl U cosn sxenesa (1) u xxenesa (111)
58 12 OO0o0IIeHre U CHCTeMAaTH3alns 3HaHU N
13 Ilpakmuueckas padoma Ne 7. PenlieHne SKCIEPUMEHTAIBHBIX 3a/1a4 110
59 . [{udposas mabopaTopus
TeMe «BaxkHel1e MeTauibl U UX COSAMHEHUS»
14 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIui, €clii OJUH U3
60 peareHTOB JaH B M30BITKE WM COACPIKUT NTpUMecH. Breraucienus
MaccOBOM JIOJIU BBIX0/1a IPOAYKTa pEeaKINH
61 15 O06001eHre u cucTeMaTu3alus 3HaHu|
62 16 Konmponvnasa paooma Ne4 no teme «Baxueume MeTaiibl U UX
COEJIMHEHUS
Pa3nen 4. Xumus n oxkpyxaromas cpeaa (3 yaca)+3
Bewecmea u mamepuanwut ¢ ycuznu uenoeseka (3 uaca)
63 1 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YeJIOBEKA
64 2 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIECH cpeibl [{udposas maboparopus
65 3 Ponb XuMum B pellieHNH KOOI MUECKUX MpooIeM
66 4 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
67 5 Hmoczosas konmponwvhaa paboma
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68

6

PesepBHeiit ypok. O000IICHNE U CHCTEMATHU3AIIHS SHAHUIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

41
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