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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no XMMHH Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTaBJIeHA Ha
OCHOBE TpeOOBaHUH K pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHON MPOTPAMMBI
OCHOBHOTrO o0miero oOpazoBanusi, npeactaBieHHbix B @PI'OC 0OO0O,a takxe Ha
ocHOBe (enepanbHON pabodeil mporpaMmbl BOCHUTAHUS M C YYETOM KOHUEMIIUU
npenoAaBaHusl y4eOHOTro mpeameTa «XUMHUS» B 00pa30BaTENbHBIX OpraHU3aLUAX
Poccuiickon denepanuu.

[Iporpamma no xumuu pas3padoTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3JJaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

[IporpamMma 1o xuMuu Ja€T MPEACTABICHUE O LIENSAX, OOIIEH CTpaTeruu 00y4YeHUs,
BOCIHUTAHUA W  Pa3BUTHS  OOydYaroIIMXCs CpPEACTBAMH  Y4eOHOTO  IpeaMeTa,
yCTaHaBIMBAET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHWEe,  MPeIyCMaTpPUBAET
pacrpeiesieHre €ro 1o KjiaccaM M CTPYKTYpUpPOBAHUE M0 pa3ziesiaM U TeMaM MpOorpaMMbl
0 XHWMHH, OIpEeisieT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COZIepKaHUsl, PEKOMEHAYEMYIO IIOCIIEIOBATEIbHOCTh H3YYEHUS XUMHUU C Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Yy4eOHOro mpoliecca,
BO3pAacTHBIX OCOOCHHOCTEH O0Yy4arouuxcs, ONpeAesieT BO3MOXKHOCTH IMpeaMeTa AJis
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs, a Takke TpPeOOBaHUNK
pe3ynbTaTam 00y4YeHHUs: XUMHUH Ha YPOBHE 1eJIeH U3yueHus MpeIMeTa 1 OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIILHOM JICSITEILHOCTH OOYYaloIIerocs MO OCBOCHUIO Y4eOHOTO
COJIepKaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOM it (OpMUPOBAHUS  MHUPOBO33PEHUS
oOyyJarouierocsi, €ro npejcTaBiIeHU O MaTepUaJbHOM €JIMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GOpMHUpyEMbIe XHUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSX IHEPTUUU
00 »HBOJIIOLIMM BELIECTB B NPHUPOJE, O IMYyTSIX pEIIeHUus TIJI00aJbHBIX MpodiIeM
YCTOMYMBOIO PAa3BUTHS YEJNOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, MUIIEBOU U
IKOJIOTUYECKOM 6€30MacHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenue xumuu:
CIIOCOOCTBYET peasn3allii BO3MOXXHOCTEH MJisi caMOpa3BUTHS M (HOPMHPOBAHUS

KYJbTYPBI JINYHOCTH, €€ 00111eH 1 (PYHKITMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHWE MBIIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcsi,  HaBBIKOB WX  CAMOCTOATEJIIBHOM  yuyeOHOMW  JIeSITEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HUCCIE0BAaTEIbCKUX  YMEHUH, HEOOXOIUMBIX  KakB
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JEATEIHHOCTH;

3HAKOMUT CO CIIEIU(PUKON HAYIHOTO MBITIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3MUISiJa HAa E€IMHCTBO MPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM HTallOMB
dbopMHpPOBAaHNN €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YYarOIINXCS;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO-HAYIHBIM
3HaHUSAM, K MPUPOJIE, K YEOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTMUECKOE 00pa3oBaHUE
00yJaronuxcsi.



JlanHble HampaBieHUs B OOyYE€HUHM XHUMHUU OOECMEUYHBAIOTCS CHELH(PUKOMI
CoJIepKaHusl yueOHOTro MpeAMETa, KOTOPBIN SIBISIETCS M€JarOrMYeCcKy aJalTHPOBAaHHBIM
OTpakeHHEM 0a30BOM HAyKU XMMUU Ha ONPE/IEIEHHOM JTare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOro oOmIEro oOpa3oBaHMsS OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIIMMUCS CHUCTEMBl IE€PBOHAYAIbHBIX IOHATHM XHUMHUH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJBbHBIX 3HAYMMBIX IOHATHUI OPraHUYECKON
XUMUH.

CrpykTypa cojepkaHusi NporpamMmbl MO XUMUM C(HOpPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOTO No1x0/1a K €€ n3yueHuto. Coaep:kaHue CKIIabIBA€TCS U3 CUCTEMBI MOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI MIOHATUH 0 XUMHUYECKO# peakiuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI 110 MPUHIUITY MOCIEA0BATEIBHOIO Pa3BUTHUS
3HAHHMI Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI pa3HOrO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnonnueckoro 3akoHa J[.M1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHMHH;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

MPEACTABICHUIN 00 3EKTPOJUTUUECKON TUCCOLMALIMN BEMIECTB B pAaCTBOPAX.

Teopernyeckre 3HaHUS pACCMATPUBAIOTCSI HA OCHOBE SMITMPUYECKHU TTOJYYECHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIILHO OT OAHOIO YPOBHS K JIPYTOMY,
BBIMOJHAS (PYHKIMM OOBSACHEHUS U TNPOTHO3UPOBAHUSA CBOICTB, CTPOEHUS U
BO3MOKHOCTEH MPAaKTUYECKOr0 MPUMEHEHHUS U MOTYUYEHUS U3YyYaeMbIX BELIECTB.

OcBoeHHe nporpamMmbl 10 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHYECKOW COCTaBJSAIOIIEM HAay4YHOM KAPTHHBI MUpa B JIOTHKE €€ CHCTEMHOMN
IPUPO/IbI, IEHHOCTHOIO OTHOIIEHHS K HAYyYHOMY 3HAHHUIO U METOJIaM MTO3HAHUSI B HAYKE.
N3ydyeHne XuMUM IPOUCXOANT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YUCHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mup», «buonorus. 5—7 knacco» u «dusuka. 7 Kiaacey.

[Ipu u3ydyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HayKM Kak OOJIaCTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOH [eATEIbHOCTH
YeJlIoBeKa M KAaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. 3ajada ydeOHOTO
npeaMeTa COCTOMT B (POPMUPOBAHMU CUCTEMbl XMMHUYECKMX 3HAHUNA — BaKHEMIINX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM, JTOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAayKd, B MPUOOUICHUHM K HAayYHBIM METOAaM
NO3HAHUS TPU M3YyUYEHUU BEIIECTB W XHUMHUYECKUX peakuuil, B (HOPMUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEIOBATENbCKON  AESITENbHOCTH, OCBOCHHU MpaBuil  0€30MacHOro
oOpalieHus ¢ BeUeCTBaMU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs BaXHOE
3HaYeHHUe NMPUOOPENN TaKue 1, KakK:

(dopmupoBanue WHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOMK
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO pEICHUH,
CIIOCOOHOM a1aliTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUSIM JKU3HU;

HAIpPaBJIEHHOCTh OOyYEHHs Ha CHUCTEMAaTHYeCKOE MPHUOOIICHHE OOYyYaOIUXCSIK

CaMOCTOSITEJILHON I103HABATEJILHOU ACATCIbHOCTH, HAYYHbBIM MCTOJaM IIO3HAHUA,
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bopMHPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH,

oOecrieueHre ycinoBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOIUMHUCS OTbITa
pa3HOOOpa3HOW JEATENIbHOCTH, TO3HAHUS M CAMONO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIIM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NEATEIbHOCTH;

dbopmupoBanre o0MIeH (PYHKITMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSCHATD U OIICHUBATD SIBJIICHUS OKPYKAIOIIETO MUPA, UCTIONb3YS
3HAHUA WU ONBIT, MOJYYEHHBIE NPU H3YYCHUU XUMUU, NPUMEHATh UX IMpPU PEUICHUU
po0JIeM B IOBCEAHEBHOM JKU3HU U TPYAOBOU JIEATCILHOCTH;

dbopMupoBaHrue Yy OOYYalOIIMXCS TYMaHUCTUYECKUX OTHOLICHUHM, MOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUM ISl BBIPAOOTKH SKOJIOTMYECKH 11eJ1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYXaroLel IPUPOJIHON CPEBI;

pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIOU
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOpY NMPOdUIIS U HAPaBICHHOCTU JaIbHEUIEro 00y4eHusl.

OO6miee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJIA M3ydyeHUs XuMuu, — 136 4acos:
B 8 Kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kinacce — 68 vacos (2 yaca B HEZIEIO).

JUIst KaKJIoTo Kjiacca MpeayCMOTPEHO pPe3epBHOE yueOHOE BpEeMsi, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYACTHUKAMU 00pa30BaTEILHOTO MpoIlecca B Lesix popMupoBaHus
BapUATUBHOM COCTAaBIISIONICH colepKaHusl KOHKpETHOM padboueit mporpammel. [Ipu 3Tom
oOs3aTenbHas (MHBapUAHTHAsl) YacThb COAEPXKAHUSA NPEIMETa, YCTaHOBJIEHHAas
IpUMEpHON pabouel MporpaMMo, U BpeMsi, OTBOAUMOE Ha € N3yUdeHHE, T0JKHBI OBITh
COXpaHEHBI MOJTHOCTHIO.

COAEPKAHUE OBYUEHUA

8 KJIACC
IlepBoHayajibHbIE XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KU3HU 4€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. Arperartnoe coctosHue Bemects. [lonsaTue
0 METojJax Io3HaHusA B XuMuH. Uunctele BemecTBa M cMecH. CrocoObl paselieHus
cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThlie 1 COXKHBIE BElIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas ¢Gopmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHocUTeNbHAsd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHag Mmacca. MaccoBasi 10151 XUMHYECKOTO JIEMEHTA B COCTMHEHNH.

KonunuectBo BeniectBa. Mok, MonsipHast macca. B3auMocBsi3b KOJIMUECTBA, MaCChl
U 4YHUCIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacu€tel mo QopmynaM XUMHUYECKHX
COEIMHEHUMN.

DU3NYECKUE U XUMUUYECKHE SIBJICHUS. XMUMUYECKasl peakuus U e€ Npu3Haku. 3aKOH
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COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHEHHUs. Knaccumpukamuss XUMUYECKUX
peakiuii (CoeAMHEHNUs, Pa3IOKEHUs, 3aMEIlIeHUs, OOMEHA).

Xumuueckui 3Kcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYAO0W, MpaBujiaMu paboThl B jabopaTopuu u
npuémMamMu oOpalieHuss ¢ JIabopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUC
¢uznyecKux CBONCTB 00pa3lloB HEOPTAaHWYECKUX BELIECTB, HAOMIO/EHUE (PU3UUECKHUX
(mu1aBiieHHE BOCKA, TassHUE JIbJa, paCTUpaHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHC AU
BOABI) W XUMHYECKUX (TOpEHHE CBEYM, NPOKAIMBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHWH, HAOJIO/IEHHEe W ONMHCaHUE MPU3HAKOB
IPOTEKaHUS XMMUYECKHX peakluil (pas3loKeHue caxapa, B3aUMOJICUCTBHE CEPHOU
KHCJIOTBI ¢ XJIOpUAOM Oapus, pasnokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kee3a ¢ pacTBopoM cos menu (II), uzydenue cnoco0oB pazeneHus
cMeceld (C TIOMOIIBIO MarHuTa, (QWIBTpOBAHWE, BBIMAPUBAHKUE, JUCTHILISAIINS,
xpomartorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOM COJIM, HAOIIO/IEHUE W OMHCaHUE
pe3ynbTaTOB MPOBENCHUS OMbITA, WIUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAacChl,
CO3JIaHKhE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHelune npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopos — 37€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopoaa B npupoje, (pU3NYECKUe U XUMHUYECKHE CBOMCTBA (pEaKLMH
ropenusi). Oxcunapl. [lpumenenne xucimopoga. CrnocoObl MOMy4YEHUST KHUCIOPOJIaB
nabopatopun W mpoMmblUieHHOCTH. KpyroBopoT kucinoponma B mpupoae. O3oH —
AITOTPONHAs MOAU(PUKALIMS KACTOPOAA.

TeroBo#t >(PpdexkT XUMHUUECKOW peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, JK30-
U DHIOTEPMUYECKHE peakuuu. TOIIMBO: Yrojlb M METaH. 3arpsA3HECHHE BO31yXa,
YCWJICHHE MMapHUKOBOTO (D eKTa, pazpylieHne 030HOBOTO CIIOSI.

Boaopoa — snemeHT M mpocToe BemecTBo. HaxoxkneHue Boaopoaa B MPUPOJIE,
bu3nUeckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI moiydeHus. Kucinore u
COJIN.

Mousipablii 00BEM Ta30B. PacuéThbl Mo XUMUYECKUM YpaBHEHUSM.
dusnueckue cBorcTBa BoAbl. Bona kak pacrsopureins. PactBopsl. HachllieHHbIe 1

HEHACBILEHHBIEC PacTBOPBI. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHus. Ponp pacTBOpoB B mpupoie u
B J)KU3HM 4esoBeka. KpyroBopoT BoJibl B pupoie. 3arps3HEHUe NPUPOAHBIX Box. OXpaHa
Y OYMCTKA IPUPOJHBIX BO.

Knaccudukauus Heopranmdeckux coeauHenuit. Oxcunpl. Knaccudukanus
OKCH/IOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) u
HecosieoOpasyromue. HoMmenknarypa okcunoB. dusnyeckue U XMMUYECKHUE CBOMCTBA
okcuzoB. IlonmyueHne okcuaoB.

OcnoBanus. Knaccudukanusi ocHOBaHUI: ETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHmii. @Pu3nuecKMe M XUMHUYECKHE CBOWCTBA OCHOBAHMM.
[lony4yeHne OCHOBaHUM.



Kucnotel. Knaccudukauus xucnor. Homenknatypa kucior. Pusmdyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiatypa coisieil. ®Pu3nueckue M XHUMHUYECKHE CBOMCTBa COJIEH.

[lonyuyenue conen.
['eneTnueckas CBA3b MEXAY KlacCaMH HEOPTAHHUYECKUX COETMHEHMIA.

Xumuueckui IKcnepumenm:

KaueCTBEHHOE OIpECICHUE COACPKAHUSI KHUCJIOpoAa B BO3AyXE, IOJIy4YEHHUE,
coOupaHue, pacro3HaBaHHE€ M M3YYEHHE CBOMCTB KHUCIOpOJa, HaOJIOACHHE
B3aMMOJICUCTBHS BEILIECTB C KUCJIOPOJIOM U YCJIOBHUSI BO3HMKHOBEHHS U MPEKpAIICHUS
roperust (mokapa), O3HaKOMJIEHHE C OoOpasllaMu OKCHUJIOB U OINHMCAHUE WX CBOMCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHUE M U3YYCHHE CBOMCTB BoOjOpojia (ropeHue),
B3auMojeicTBrue Bojgopoaa ¢ okcuaoM wMeau  (I1)  (BO3MOXKHO —HCITOJIB30BaHHE
BUJIEOMAaTEpUAJIOB), HAOJI0IeHHE 00pa3IOB BEILIECTB KOJIMUECTBOM 1 MOJib, MCClIeIOBaHKE
0COOEHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, TIPUTOTOBIICHUE
PacTBOPOB C ONMPENEIEHHON MaCCOBOM JIOJIEW PaCTBOPEHHOTO BENIECTBA, B3AUMOJICICTBHE
BOABl C MeTaJulamMu (HaTpueM ¢ KajblueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBAaHKE OOPa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB, HAOJIIOICHUE U3MEHEHUS OKPACKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH,
u3ydeHue B3aumMojaercTBus okcuaa menu (1) ¢ pacTBOpoM cepHOW KHCIIOTHI, KHCIOT
C METAJUIaMM, PEAKUMA HEUTPAIM3ALNH, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJIHOTO METaJlIa IPYTUM U3 pacTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o Teme «BakHenIre Kiacchl HEOPTraHUYECKUX COEUHEHUN.

IHepuoanyeckuii 3akon u Ilepuoanyeckass cucrema xumu4eckux jiemenros /..
MenaeseeBa. CrtpoeHue aroMoB. XuMHYecKasi CBsi3b. OKHMCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MONBITKU KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O rpynmnax
CXOJHBIX IEMEHTOB (LIEIOYHBIE U ETOYHO3EMEIBHBIE METAIIIIBI, TAJIOT€HbI, UTHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCHU/IBI.

[lepnoanueckuii 3akoH. Ilepuoguueckass cucteMa XUMUYECKUX 3jieMeHToB [[.I.
MenpneneeBa. KopoTkonepuonHas u amuHHonepuonHas ¢opmbsl [lepuonnueckoi
cucTeMbl xuMudeckux asemeHnToB .M. Menzaeneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICJI IIOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sifep. M3orombl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XuMHUUeCcKHX 31eMeHToB [lepuonnyeckoit
cucreMbl JI.M1. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOrO 3JJIEMEHTa IO €T0
noJjiokeHuto B [lepuoguueckont cucreme .. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHMS paguyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMUYECKHUX
AJIIEMEHTOB IS Pa3BUTHUS HayKu U npakTuku. J1.1. Mennenees — yd€Hbli U rpaKJaHUH.
Xumuueckass  cBA3b. KoBasieHTHas  (moJjisipHass M HENOJspHasl)  CBA3b.



QHCKTPOOTPI/H_I&TCHBHOCTI) XUMHYECKHUX 2J1€MEHTOB. MIOHHAasI CBS3b.
Crenenp oxkucneHusa. OKHCINTEILHOBOCCTAHOBUTEIBLHBIC pCaKnuu. Hpoueccm

OKHCJICHHUS M BOCCTAHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil 3KCnepumenm:

U3ydeHUue oO0pa3loB BEHIECTB METAUVIOB W HEMETaUIOB, B3aUMOJICHCTBUE
TUJAPOKCUJA IMHKA C pacTBOpaMHM KHUCJIOT U WIEJIOYEH, TMPOBEICHUE OIMBITOB,
WUTIOCTPUPYIONINX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEaKIu pa3ioKEHUs, COCTUHEHHUS).

Meoxcnpeomemmnule cés13u

Peanmuzanus MEXNpeIMETHBIX CBS3€d NpH H3YYCHUHM XHMHH B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHSITHH, SIBJISIOIIUXCS CHUCTEMHBIMU JUISI OTICIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHOHAYYHBIE MMOHATHS: HAy9IHbIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalln3, CHUHTE3, KIacCUPUKAIUs, TIEePUOTUNIHOCTh, HAONIOJCHNUE, OSKCIICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHNE, MOJICITb, SIBIICHHUC.

dwusuka: mMaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWI, W30TOIIHI,
PaINOaKTUBHOCTD, MOJIEKYJIa, dJCKTPUUCCKAN 3apsjl, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NUCCKUEC BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE311bI, COHIIC.

buonorus: dborocunTes, npixanue, brnocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE MTOPO/IbI, MOJE3HbIE
MCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

9 KUIACC

BemrecTBo M XuMHYeCKas peaKkuus

[Tepunoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMHYEeCKHX 3aeMeHToB [I.H.
Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWMCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KUIBIHUSA U UX COCIMHCHUNWB COOTBETCTBUHU
C TOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cucteMe U CTPOCHUEM MXaTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKON CBSA3U. THUIMBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW PEIIETKH W BHUIA
XUMHUYECKOU CBSI3H.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCAUHEHUM,
IF€HETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss XuMHUUECKHUX peakiuid 10  pa3iMuHbIM  Mpu3HaKaM (1o
YUCITY ¥ COCTaBy YYacCTBYIOIIMX B PEAKIMU BENIECTB, MO TEIUIOBOMY 3 deKTy, mo
W3MEHEHUIO CTEMEeHEeW OKHCJICHHUS XHUMHUYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,IIO
Y4aCTHIO KaTaju3aTopa). DK30- U DHIAOTEPMHYECKUE PEaKIUH, TEPMOXUMHUYECKHE
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YPaBHEHHS.

[lonsitTue o ckopoctu xumuueckod peakiuu. [lonstHe 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[OHATHE O TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstne o karanuse. [lonstne o xumuueckoM paBHOBecuu. DakTOpHI,
BIIMAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTETBbHO-BOCCTAHOBUTEBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOM peakiiuu. CoCTaBiICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMI C UCTIOIH30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopuss 31EKTPOJUTUUECKON NHCCOUMALMU. DJIEKTPOJHUTHI M HEJIEKTPOJIHTHI.
Katnonbl, aHuWOHBI. MexaHW3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XUMH4ecKkoi cBsizu. CteneHs auccouuanuu. CUibHbIC U CI1a0bIe SJIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YCIIOBUSA MPOTEKAaHUS pEaklUid HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE NOHHBIE YPaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAaHUN U
coJieil B CBETE MPEACTABICHUN 00 3JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIE
peakuunu Ha WoHbL. [loHsATHE O rUIpOIM3E COJIEH.

Xumuueckui IKcnepumenm:

03HAKOMJICHUE C MOJIEIISIMU KPUCTALTHYECKAX PEMIETOK HEOPTaHUICCKUXBEIIECTB
— METaJJIOB M HeMeTa/uloB (rpaduta 1 anMasa), CJIOKHBIX BEIIECTB (XJIOpUJla HATPHS),
UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMYECKOW pEaKIMd OT BO3JICUCTBUS
pasmMYHBIX (PAKTOPOB, HCCIEAOBAHUE JIICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpoliecca IUCCOIMAIMK KUCIOT, MIEN0Yel U cosield (BO3MOXKHO HCITOJIb30BAHUE BHUIEO
MaTepHayioB), TPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIMINX TTPU3HAKK TPOTESKAHMS PEaKITUH
HOHHOTO 0OMeHa (oOpa3oBaHHE OCajiKa, BBIJICICHHE ra3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTIOCTPUPYIOITUX TPUMEPHl OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIuid (rOpeHue,
peaknuy pPasoKCHUS, COCIUHEHHWs), paclo3HABAaHWE HEOPTaHWYECKUX BEIIECTBC
MOMOIIbIO KAYECTBEHHBIX PEaKIUii Ha MOHBI, PEIICHUE IKCTIEPUMEHTANILHBIX 3a/1a4.

Hemerajuibl 4 UX COeIMHEHUSA

OO61as xapakTeprcTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue u (pU3nYecKkre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYECKHE CBOWMCTBAa Ha mOpuMepe xjopa (B3aUMOAECHCTBUE C MeETaJIaMu,
HEMeTaJulaMH, 1enoyamMu). XmnopooaopoA. ColisiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJy4eHue, NpuMeHeHue. JleicTBue Xjiopa U XJIOPOBOJOPOJAa Ha OPraHU3M YEJIOBEKa.

Baxnenime Xa0puabl U UX HaXO0XKJICHUE B IIPUPO/JIE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHwe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KHUCIIOPOJa U cepbl. AJNTOTPONHbIE MOAU(PUKALIMHA KUCIOPOJA U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0OpOJ, CTPOEHUE, PU3HUECKUE U XUMUYECKHE
cBoricTBa. OKCHIBI CEPhl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
bu3nueckue U XUMUYECKHUe CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KUCIOT U
cnenuduueckne). XUMHUUECKHUE PEaKIINH, JIeXKalllie B OCHOBE IPOMBIIIJICHHOTO Cr1oco0a
NOJIyYeHHUs CEpHOU KHUCIOTHI. [IpuMmenenue cepHoil kucioThl. Coiin CEpHOU KUCIIOTBHI,
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KauecTBEHHasi peakius Ha cyinbdar-uon. Haxoxknenue cepsl M €€ COCTUHEHHIA
B IIpUpoje. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpellbl COCTUHEHUSIMHU CEPbI
(KUCIIOTHBIE 10K/IH, 3arpsI3HEHUE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHHUS.
OO01as xapakrepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIEHUs. A30T, paclpOCTPAaHEHUE B MIPUPOJE, PUZNUECKUE U
XUMHUYECKHUe cBorcTBa. KpyroBopoT azora B mpuponae. AMMHUAK, ero (u3NYecKue u
XMUMHUYECKUE CBOMCTBA, ITOJIyueHne M npuMmeHeHue. Coim aMMOHUS, MX (QU3NYECKUE
U XMMUYECKUE CBOWCTBA, NpUMeHeHne. KauecTBeHHasl peaklus Ha MOHbI aMMOHHUSI.
A30THast KUCIOTa, €€ MojaydyeHue, PU3NYeCKue U XMMHUYECKHE CBOMCTBA (0OIue Kak
IpeJICTaBUTEINS Kilacca KUCIOT U cnenududeckue). Mcnonp30BaHue HUTPATOB U COJEH
aMMOHHA B KadecTBE MHUHEPAJIBHBIX yAoOpeHuid. XUMHYECKOe 3arpsi3HeHue
OKpY>Karolllel cpefibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IU, 3arpsA3HEHUE BO3yXa,
mo4Bbl U BoJI0éMOB). Docdop, ammoTponHsie Moaudukanuu ¢ochopa, Guznueckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dpochopHas kucinora, PU3NICCKUEC
U XMMHYECKHE CBOMCTBa, mnoiydyeHue. lMcnonb3oBanue ¢ocdaroB B KauecTBe
MUHEPaIbHBIX yI00PEHHIA.

O61as xapakrepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE  CTENEHU  OKUCICHMs.  YTJIEepoA, aJUIOTPOIHblE  MoJAU(UKAIINH,
pacnpocTpaHeHue B NOpHUpoAe, (U3HUYECKHME W XUMUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopot yrnepoaa B npupozge. Okcuabl yriepoaa, ux (Gpusnueckue U XUMUYECKUe
CBOMCTBA, IECTBUE HA KUBBIE OPTraHU3MBbI, TOJIYYEHUE U TPUMEHEHUE. JKOJIOTUYECKUE
npoOJieMbl, CBsi3aHHBIE C okcusioM yriepozaa (I'V), runoresa rnodanbHOrO0 MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 2(P(heKT. YToibHas KUCIoTa M €€ COonu, uX (usuyeckue u
XMMHUYECKUE CBOMCTBA, MOJyYeHUe U NpruMeHeHne. KauecTBeHHas peakiysi Ha KapOoHaT-
uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U CETLCKOM
XO3SUCTBE.

[lepBoHavyasibHbIE TOHSTHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUIX
yriaepoaa (MeTaH, 3TaH, JTHIIEH, alleTWIEH, ATaHOJ], IVIMLEPHH, YKCYCHas KHCIIOTa).
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJib B OBITY U MPOMBILIIEHHOCTH. [loHsTHE 0 OHONIOrHYecKu
BaXXHBIX BEIIECTBAX: >KUpaX, Oelikax, YIJIeBOJaX — M HUX POJIM B KU3HU 4YEJOBEKa.
MatepuaibHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSIUHEHUM.

Kpemnnii, ero ¢usnveckne U XMMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
Coeaunenust kpeMHus B npupone. O6ume npeacrasieHuss 06 okcuae kpemuus (IV) u
KpeMHueBou kucnore. CUIUMKAThI, UX HKCIOJb30BaHUWE B OBITY, B MPOMBIILIEHHOCTH.
Baxxneiiiye CTpouTENbHbIE MaTepHalbl: KepaMmHKa, CTEKJIO, LEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 6€30macHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MAaTEepUasoB
B [IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumernm.

HN3Yy4YCHHUC O6p8,3HOB HCOPraHM4YCCKUX BCHICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IMPOBCACHUC KAa4YCCTBCHHLIX peaKHI/Iﬁ Ha XJIOpUI-UOHBI U Ha6J'IIOI[€HI/IC IMPU3HAKOB HX
IMPOTCKAaHUs, OIIBbITHI, OTPAXAIOIINC (131/131/1%01(1/16 1 XMMHUYECKHE CBOMCTBA raJloOreHOB U
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UX COEAMHEHUH (BO3MOXKHO HCIOJB30BaHUE BUJCOMATEPHAIIOB), O3HAKOMJICHHE
¢ oOpa3unamMu XJOpUJOB (TajoOreHUJO0B), O3HAKOMJIEHHE ¢ oOpasuamMu cepbl U €€
COCIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BHICOMATEPUANIOB), HAOIIOICHUE Mpoliecca
oOyraMBaHUs caxapa Mo JAeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3yUCHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIIOTHI, MPOBEJICHUE KAaueCTBEHHOU
peakiuu Ha CyibpaT-uoH U HaOIIOJeHHEe NpU3HaKa e€ MPOTEKaHHs, 03HAKOMIIEHHEC
dbu3nyeckuMu  CBOMCTBaMHu a30Ta, (Qochopa W HUX COCOUHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEpUANIOB), oOpaslaMu a30THBIX U (POCPOpPHBIX YI0OpEHHIA,
noJilyuyeHue, coOMpaHue, paclo3HaBaHUEe U M3YyYEHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHUSA U pocdaT-uOH M M3ydEeHUE MPHU3HAKOB HMX
IIPOTEKAHMs, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), U3YUEHHE MOJENEH KPUCTAUIMYECKUX
peméroKk anmasa, rpadura, ¢QyiiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aicopOLuu
pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTA3a,
HOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
NPOBEJCHNE KAuyeCTBEHHBIX pEaklWid Ha KapOOHAT W CHJIMKAT-UOHBI U M3yUEHHUE
NPU3HAKOB WX  TMPOTEKaHWS, O3HAKOMJICHHE C  TPOAYKIHMEW  CHIMKATHON
IPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3afad 1o Teme «BaxHeiue
HEMETAILJIB U X COCTUHEHUS.

MeTaJiibl M HX COEIUHEHUS

OO0mast xapakTepUCTHUKa XMMHUYECKUX 3JIE€MEHTOB — METa/UIOB Ha OCHOBAHUM UX
nosnokenus B Ilepmoandeckon cucreme xummyeckux anemeHToB .M. MeHneneeBa n

cTpoeHusi aToMOB. CTpoeHHE METaJUIOB. MeTainueckas CBSI3b U MeTaJUInyecKas
KpUCTAJUIMYECKAsT PpElETKA. OJEKTPOXUMUYECKUM PSAJ  HANPSKEHUW METaJUIoB.
duznyecKkue U XMuMUYECKUE CBOMCTBA METAIIOB. O011IKE crTOCOObI MOTYYeHHUS! METAIIJIOB.
[TonsiTve 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CruiaBbl
(cTanp, 4yryH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[lenoynple MeTamuibl: MONOXKEHWE B llepmoanyeckol cUCTEME XHMHYECKHUX
anemeHToB J[.M. MennaeneeBa, CTpoeHME HX aTOMOB, HAaxXOXICHHUE B IPUPOJIE.
du3nueckue M XMMHUYECKHE CBOWCTBa (Ha mpumepe Hatpus U Kanus). OKcuasl u
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHre 1IeI0YHbIX METAJIJIOB U UX COCTUHEHU.

[IlenoyHO3€eMENBHBIE METAJIIBI MArHUK U KaJIbLIUK: TI0J10KeHue B lepruoanueckon
cucteMe xumudeckux aneMeHToB /.M. MenneneeBa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B npupone. Ou3nyeckue U XMMHUYECKHE CBOMCTBA MarHvs W Kaiablus. Baxnenmme
COCAMHEHUS KalbIus (OKCUM, TUIAPOKCUI, cojik). JKECTKOCTb BOJBI U CHOCOOBI €&
YCTpPaHEHHUS.

AmomuHuii: nonoxkenue B [lepuoandeckoit cucteMe XUMUYECKUX 3iemMeHToB J[. 1.
MeHnneneeBa, CTpOEHHE aToMa, HaXOXKIAEHHUE B mpupoae. OPU3N4ecKue U XUMHUYECKHE
CBOMCTBa aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHA ¥ TUIPOKCHIA ATTFOMUHUSI.

Keneso: nonoxenue B [lepuoanyeckol cucteMe XUMHUYECKUX 3neMeHToB JI.1.
MeHnnieneeBa, CTpOEHHE aToMa, HaXOXKIEHUE B mpupoje. OPU3NUeCKUe U XUMHUYECKHE
cBoiicTBa xkene3a. Okcuubl, Tuapokcuabl U coiu xenesa (1) u xenesa (111),ux cocras,
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CBOMCTBA U MOJTy4YCHHUE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaJUIOB M CIUIABOB, MX (U3UYECKUMHU CBOWCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), 0OCOOCHHOCTEN B3aUMOCHCTBUS OKCHJIa KAJIBIIMS U HATPUSI C BOJION
(BO3MOYKHO HCIIOJIb30BAHHUE BUICOMATEPUAIIOB), HCCIIETOBAHNE CBOMCTB JKECTKOM BOJIBI,
mpoliecca rTopeHus xele3a B KUCIopo i€ (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHNS KaY€CTBEHHBIX PEAKIINi Ha MOHBI (MarHUs, KaJIbIIUs, A TFOMUHUS,
nuuka, xeneza (II) m xenesa (I1I), menu (II), HaOmOAEHNME M ONKMCAHUE MPOLIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATpHsl, Kalus U KaJIblKsl (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIENOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHUIA ATIOMHUHHS H
THAPOKCHIA ITMHKA, PEIICHHE OHKCIICPUMEHTAIBHBIX 3amad Mo Teme «Bakueimme
METaJUTBl M X COCTHHCHHUSI.

XuMus M OKpy:Kawiuas cpeaa

BemecTtBa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YeENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momours npu
XUMHYECKUX 0XKOTax U OTPaBICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYy)Kawollel cpeasl (mpenenpHas AOMyCTUMAs
KoHIeHTpauusi BewecTB (nanee — [I/IK). Ponp Xxumum B pelieHHH 3KOJIOTMUYECKHUX
npooem.

Xumuueckuil IKcnepumenm:
M3yueHHe oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METaJIOB, MOJUMEpPHbIC
MaTepualbl).

Mesicnpeomemuvie ces3u

Peanuzanmss MeEXNpeaIMETHBIX CBS3€d NpH HW3YYEeHUHW XHMHH B 9 Kiacce
OCYIIIECTBISAETCS Yepe3 UCITOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX ITOHSATHH, TaK
U TOHSTHUH, SIBISIOMIMXCS CHUCTEMHBIMU MJI OTHACJBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O ITMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHUHTE3, KiIacCu(UKalUs, TMEPUOJUYHOCTb, HAOJIOJICHUE, DKCIICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHE, MOJEb, SBJICHUE, MApPHUKOBBIA 3h(EeKT, TEXHOJIOTHS,
MaTepHuabl.

®dusuka: mMarepusi, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUMN 3apsi, TPOBOJHUKHU, MOJTYIPOBOJHUKH,
JURJIEKTPUKH, (DOTORJIEMEHT, BEILIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTRA,
ra3, pacTBOp, PAaCTBOPUMOCThb, KpHUCTAJUIMYECKas PEMIETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, E€IWHMIIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHize.

buonorusi: ¢dorocunte3, napixaHue, Ouocdepa, DKOCUCTEMa, MHHEPAIbHBIC
yIOOpEeHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, IOJE3HBIC
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HCKOMAaeMbIE, TOTUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHus
JIOCTUTAIOTCS B XOJi¢ OOY4YCHHMsS XWMHU B CIWHCTBE YYEOHOW M BOCIHTATEIHHON
JESATEITLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMHU POCCUUCKUMHE COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, PUHSATHIMH B 00IIIECTBE TIPaBUIIAMHU X HOPMaMU
MIOBEJICHUS ¥ CITIOCOOCTBYIOT POIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATTU3AIINN
00yvarommxcs.

JInaHOCTHBIE pE3YJIbTAThI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMM U paCIIUPEHUE
OTIBITA JCATENHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY H
HayYHOMY HacJeNI0, TOHUMaHUS 3HAUE€HUS] XUMUUECKON HayKU B dKU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAIX 00 yCTPOICTBE MUpa U 0OIIECTBA;

2) TpPaKIaHCKOT0 BOCTIMTAHMS

MPEJICTaBICHHUS O COIMAIBHBIX HOPMaX W MpaBHJIaX MEKINYHOCTHBIX OTHOIICHHM
B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, yueOHO-
UCCIICIOBATEIILCKON, TBOPYCCKOM M JPYrMX BHJAX JEATCIBHOCTH, TOTOBHOCTHK
pa3HOOOpa3HOW  COBMECTHOH  JIEATEILHOCTH  IPU  BBIINOJHEHUU  YYCOHBIX,
MI03HABATEIIbHBIX 3a/1a4, BBIIIOJHEHUN XUMUYCCKUX SKCIICPUMEHTOB, CO3JIaHUH YYCOHBIX
IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIINM B TMPOIECCE ITOU
y4eOHOH JCeATEIBbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE M TOCTYIKH CBOMX
TOBApUIICH C TO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUM ITIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYCCKOW Ppeakin,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIIOIIME OCHOBY
JUIs TIOHUMaHHs CYHN[HOCTH HAay4yHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPHUPOIHON CPEIOH,
0 POJIM XMMHUH B TIO3HAHUH STHX 3aKOHOMEPHOCTENA;

MIO03HABaTEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TOTyY€HNUE HOBBIX 3HAHUH 110 XMMHHU,
HEOOXOIUMBIE ISl 00BACHEHHS HAOII0AaeMBbIX MPOLIECCOB U SIBICHHM, TO3HABATEIHHOM,
UH()OPMAIIMOHHOM U YUTATEILCKOU KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHOM
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paboThI C yueOHBIMH TEKCTAMH, CITPABOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

MHTEpeC K 00y4EHUIO U MO3HAHHIO, TI0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENLCKON JEATENIBHOCTH, K OCO3HAHHOMY
BbIOOPY HAIIPaBIEHHOCTH U YPOBHS 00Y4Y€HHUs B JaJIbHEUIIEM;

4) popMupOBaHHA KYJIbTYPHI 3/10POBbSI:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIA 00pa3 KU3HHU, OCO3HAHUE MTOCIICACTBUI M HEMPHUATHE BPEIHBIX
NpUBBIYCK  (YHMOTpPEOJCHUS alKOrojs, HApKOTHKOB, KYpEHHS), HEOOXOAUMOCTH
coOJro/IeHnsT TIpaBWJI O€30TAaCHOCTH TPU OOpAIICHHH C XUMHUYCCKHMH BEIIECTBAMU
B OBITY U peaibHOU JKU3HH;

5) Tpy0BOro BoCIMTAHUS S

MHTEpPEC K MPAKTUUYECKOMY HM3YyUYEHHIO Mpodeccuil W Tpylda paziIMyHOro poja,
YBaXEHUE K TPYAY M pe3ynbTaTaMm TPYIOBOH JEATEIBHOCTH, B TOM YHCJE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIM BBIOOpP WMHIWBHUIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS] O0pa30BaHUsA C YYETOM JIMUYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUIHOW
pO(PECCUOHANIBHON JIEATEbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHUM, TOTOBHOCTh
alarTUpOBaThCs B NPO(ECCUOHATILHOU Cpesie;

6) IKOJOrH4eCKOro BOCIIUTAHMS :

AKOJIOTMYECKH 11e7IecO00pa3HOE OTHOIIIEHNE K MPUPOJIE KaK HMCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBaHMSI, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U 0€301MacHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOCHUSI MPaBU OE30MaCHOTrO
NOBECHUS MpU paboTe C BEIIECTBAMH, a TAKKE B CUTYaAIIUSIX, YTPOKAIOIINX 3/I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, TOJydyaeMmble TMPU U3YUYEHUH XUMHH, JIJIs
pelieHusl 3a7ad, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOWU CPEAOM, IS IMOBBILICHUS
YPOBHS DKOJOTUYECKON KYJIbTYphl, OCO3HAHUS II100AJILHOTO XapaKTepa IKOJIOTHUUECKUX
npo0ieM W TyTed WX PEMICHUS IOCPEACTBOM METOJOB XHUMHH, JKOJOTUYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJICTBOBAThCS UM B IMO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM TPAKTUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe  MeranmpeaMETHBIX ~ PE3YyJbTAaTOB  BBIACIAKOT  3HAYMMBICIIIA
dbopMHUpOBaHUS MHUPOBO33pPEHHUs OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHs, MPHUHITHII,
runoresa, pakT, CUCTeMa, MPOIeCcC, SKCIEPUMEHT U APYTOE.), KOTOPbIE MCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUI M3 ITHUX
npeaMeToB (popMuUpOBaTh MPEACTABICHUE O IETOCTHOW HAyYHOW KapTHHE MUpPa,u
yHUBEpCalbHble yueOHbIe NeHCTBUS (IT03HABATENbHbIE, KOMMYHUKATUBHBIE,
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pETYJIATUBHEIE), KOTOpBIE o0ecreunBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMN ACSITEIBHOCTH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TTPU OCBOCHUM 3HAHWM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIACTATh MX XapaKTEpHbIC MPHU3HAKHU,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMU TOHSTHUSMHM), HCHOJb30BAaTh MOHATHS IS
OOBSCHEHHsI OTACIBbHBIX (DaKTOB W SIBJICHWH, BHIOMPATh OCHOBAHUS W KPUTCPUUJIS
KIacCU(UKAIMA XUMUYECKAX BEIIECTB W XUMHUYECKUX PEAKIUH, yCTaHABIMBATH
MPUIUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3YUYCHUS, CTPOUTH JIOTHYCCKHE
paccyxneHus (MHIYKTUBHBIE, JEAyKTUBHBIE, [0 AaHAJOTUH), JieJlaTb BBIBOJLI U
3aKJIIOYCHUS,

YMEHME MPUMEHSATH B TIPOIECCE TO3HAHUS TOHATUSA (OpPEAMETHBIE U
METaNnpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSIEMbIE B XHMHH MOJCIbHBIC IPEICTABICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKast popMysia U ypaBHEHUE XUMUYECKON
peakiuy — MpU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUN BBISBIISITh U XAPAaKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKU H3y4aEMbIX
O0BEKTOB — XHMHYECKMX BEIIECTB M XUMHUUYECKUX PEaKIUi, BBIABIATH OO0IIUE
3aKOHOMEPHOCTH, TPUYUHHO-CJICJCTBCHHBIC CBSI3M W IPOTUBOPEYUS B H3YYa€MBbIX
npoueccax U sIBICHUSX.

ba3oBble uccienoBare/bCKue AeHCTBUS.

YMEHHE HCIIOJb30BaTh MOCTABJICHHBICE BOMNPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAauyeCTBE OCHOBBI ISl (DOPMHUPOBAHUS TUIOTE3bI 110 IPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

MpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AlMU UM  IPOBEACHUIO
YYCHUYCCKUX SKCIIEPUMEHTOB, YMECHHE Ha0JI101aTh 32 XOA0M IPOIECCa, CAMOCTOSITEIIHHO
IIPOTHO3UPOBATH €T0 PE3YIbTaT, GOPMYIUPOBATH 0OOOIICHHUS M BBIBOIBI IO PE3yIbTaTaM
MPOBEJEHHOTO OMBITa, UCCIICA0BAHUs, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BBIOUPATh, AaHAIU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMALIMIO Pa3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYIHO-
MONYyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh MPOTUBOPEUMBYID UM  HEJIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpocChl TMPU TOUCKE U OTOOpE
HH(pOpMAIU ¥ COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JJIsI BHITIOIHEHUS YYCOHBIX U
MO3HABATENIbHBIX 3a/lad OMNpEeAeNEHHOr0 THUIAa, NPUOOpETeHHE OmNbiTa B 00JACTH
UCIOJIb30BaHUsI MH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJIaJIEHUE
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KYJbTYpOW aKTUBHOT'O UCIIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMpaTh ONTUMANIbHYIO (OpPMY MpPEACTaBICHUS HHPOPMALMUA U WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (opmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEITEIbHOCTH HMHGOPMAIUIO O BJIUSHUHM TPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIEel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe yueOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B Xo0j€ auanora W (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHUPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHHUS
MPEJIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTAMN PE3yIbTATOB BBIMOJTHCHUS XUMHUYECKOTO
sKcepruMeHTa (J1abopaTOPHOTO OIbITa, JTAOOPATOPHOM PabOThl MO UCCIEAOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPJIWHAIIAS COBMECTHBIX JEUCTBHM, ONpeneieHne KPUTESPUCB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOU paOOTHI U IPYTHUE);

PerynsitTuBHble yHUBepCaJbHbIe yueOHbIE JACeCTBHS:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEJNH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTH W IMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO
NesATEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTHUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
MIO3HABATENBHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTAaBIATh WM  KOPPEKTUPOBATh
IIPEIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM TOJIYyYEHUS
HOBBIX 3HaHMN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAaX W pPEaKUMsIX, OLEHUBATH
COOTBETCTBHUE IIOJYYEHHOTO pe3yjbTaTa 3asBJIICHHOM LENHM, YMEHUE MCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOSHHUIO 00s3aTEIHHOTO COMEPKAHUS,
YCTAHOBJICHHOT'O JaHHOM (enepanbHON pabodeil mporpaMMOi, BBIICIISIOT: OCBOCHHBIC
00yYaIOIMMUCS HayYHbIC 3HAHUSI, YMEHUSI U CIIOCOOBI JIEUCTBUM, crieruduuecKue s
npeaMeTHoN o0nactu «XUMHUs, BUII ACATEIBHOCTU O MOJTYYEHUI0 HOBOTO 3HAHUS,
€ro MHTEPIPETAINH, MPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX H HOBBIX
CUTYyalHUsIX.

K koHiy oOyueHus B 8 KJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOUIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHMX TOHSATHI: aToM, MOJEKYJa,
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XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOIO 3JIEMEHTa
B COCAMHEHUM, MOJISIPHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPUIIATENILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKIuii: peakiuu COCIUHEHHUS, PEaKIMK Pa3JI0KECHUS, PEAKIIMU 3aMEIICHUs, PEaKIun
oOMeHa, 9K30- U IHJOTEPMUUYECKUE PEAKIUH, TEIIOBON P dEeKT peakiuu, 1JIpo aroma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OpOHUTallb, paguyC aTromMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJIIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J10JIs BelllecTBa (MPOIICHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUNA U IPUMEHATH 3TH
MOHSATHUSI TIPU OMKMCAHUU BEIICCTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJISi COCTaBJeHHUS (OpPMYJ BEIIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

OTIpEeIeNATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHD
OKUCJICHHSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAMICKHOCTh BEIIECTBK
omnpeneaéHHOMY KJacCy CO€IMHEeHUM 1o ¢dopMmyiaM, BHJI XUMHYECKOM CBS3U
(KOoBaJICHTHAs! U MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona /(.M. MeHeneeBa: 1eMOHCTPHUPOBATH
MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTU CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
noioxkenus:s B Ilepuogmdeckoid cucteme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSs, 3aKOHA ABOTaJIpo;

OMUCBHIBATh U XapaKTepu3oBaTh TaOMu4yHyro ¢opmy Ilepuogmdeckoid cucteMbl
XUMUYECKUX DJIEMEHTOB: Pa3iMuaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymma)» u
«mobounas mnoarpynmna (b-rpynma)», Mameie W OOJbIIME MEPUOABI, COOTHOCUTH
0003HaYeHUsA, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas cucreMa XUMHUYECKHX
aneMeHToB J[.M. MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIlee 4YUCIO 3JJIEKTPOHOB U
pacrpeiesieHre UX 1O JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh  XUMHUYECKUE DJIEMEHThI, HEOPTraHUYeCKHUE  BEIECTBA,
XUMHUYECKUE Peakluu (M0 YHCIY M COCTaBY YYAacCTBYIOIIMX B PEAKIMU BEUIECTB,MO
TeroBoMY 3P heKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIaCCOB,  MOJTBEP)KJasi  ONKHCAaHUE TMpPUMEpPaMH  MOJIEKYJSAPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIH;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'0 COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX IPEBPAIICHUIN B PA3JIMUHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa Mo (OopMyJie COCIUHEHHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJNUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;

MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN NI TETbHOCTH — aHAIU3 U CUHTE3,
CcpaBHEHHUE, 0000IleHHe, CUCTEMATU3AlMIO, KIacCU(UKAINIO, BBISBJICHUE NPUYUHHO-
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CIIEICTBEHHBIX CBA3€H — U1 M3Y4YEHUs CBOMCTB BEIIECTB M XHMHMUYECKHX PEaKIHi,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHKE,
HKCIIEPUMEHT (peajbHbII U MBICICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W JabOpaTOpHBIM
o0opy0BaHMEM, a TaKXKe MpaBuiaM oOOpalieHusi C BElIeCTBAMH B COOTBETCTBUUC
WHCTPYKIIUSIMU TIO BBITIOJHEHHUIO J1a00PATOPHBIX XUMHUUYECKHUX OTBITOB IO MOJIYYEHUIOU
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHCJIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMNpeeIEHHON MacCOBOM JJ0JIeH pacCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
IPOBOJUTh XUMUYECKHE 3KCHEPUMEHTHI IO PACHO3HABAHHMIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C TIOMOIIBI0 UHAUKATOPOB (JIakMycC, peHOoNPTaNTeHH, METHIIOPAHK U JPyTHE).

K xonmy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Yy OOYHAOIIUXCSI YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, HUOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHUCIICHHS, XUMUYECKas PEaKkius, XUMHYECKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJEKTPOIUTUYECKAs JUCCOLMALMSA, PpEaKUUd HMOHHOro OOMEHa,
KaTaqu3aTop, XHMHYECKOE pPAaBHOBECHE, OOpaTUMblE U HEOOpAaTUMBIE PEaKIIHH,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b (KOBaJIEHTHa,
WOHHAs, METAJNIMYecKas), KpUCTaUIMYecKas pemeTKa, KOppo3us METaIOB, CIUIAaBBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctuMmas KoHueHtpauus [1JIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHA U MPUMEHITBITH
MOHATHUS NIPU ONKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHHS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONPENENIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKHX DIJIEMEHTOBB
COEAMHEHHUAX Pa3JIMYHOIO COCTABA, IPUHAJIEKHOCTD BELIECTB K ONPEACIEHHOMYKIIACCY
COCIMHEHUN 1o QopmynaMm, BHUA XUMHUYECKOW CBs3M (KOBaJeHTHas, HWOHHAasi,
MeTaJuInyecKas) B HEOPraHMUYEeCKUX COeIMHEHUSIX, 3apsii MOHA IO XUMHUYecKoidopmyse,
XapakTep Cpeabl B BOAHBIX pPAacTBOPAX HEOPraHMYECKUX COCIWHEHUMW, THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbici  [lepuommueckoro  3akona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHHUE: OMKCHIBATh U XapaKTEepU30BaTh TaOIUUHYIO PopMy
[leproguyeckol CHUCTEMBI XUMUYECKUX OJJIEMEHTOB: pa3jiMyaTh ITOHATHS «IrJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
NEPUObI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TabmuIe,
C YMCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHHSI AaTOMOB XHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsij a1apa, oOliee YUCIo JIEKTPOHOB U PacHpeiesieHne X MO AJIEKTPOHHBIM CIIOSIM),
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OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COETMHEHUIN
B IIPE/IENIaxX MAJIbIX MIEPUOJIOB U INIABHBIX MTOATPYII C Y4ETOM CTPOEHHSI UX aTOMOB;
KJIacCCU(PUIIUPOBATh  XMUMHUYECKHE OJEMEHTHl, HEOpPraHMYECKHEe  BeIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
0 TETIIOBOMY 3P (PEKTY, IO U3MEHEHUIO CTETIEHEN OKUCIEHUS! XUMUYECKUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUISCKIE XUMUIECKUE CBOWCTBA
IPOCTBIX U CIOXHBIX BELIECTB, MOATBEPK/as ONMMCAHUE PUMEPaMH MOJIEKYJISIPHBIX U

VOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
COCTAaBIAATb YPAaBHEHHUs JJIEKTPOJIUTHYECKOM IMCCOLMALMHU KHUCIOT, IIEJIOYEN U

COJICH, TIOJIHBIE W COKpAIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, ypaBHCHUS
peaKkuui, NOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOMN CBSI3U MEXK/y BEIIECTBAMMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHUS DJIEKTPOHHOTO OajiaHCca ITUX PEaKInid;

MIPOTHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOBMOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0O XUMUUYECKOTO 3JIEMEHTa Mo (POopMysie COCIUHEHUSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIInu;

coOJifoaTh TMpaBWIa MOJb30BAHUS XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
0o00opy/nOBaHUEM, a Tak)Ke IpaBuUjia OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUMC
WHCTPYKITUSIMU TIO BBITIOIHEHUIO JTA00OPATOPHBIX XUMHUUYECKHUX OTBITOB IO MOJTYYEHUIOU
coOMpaHuIo ra3000pa3HbIX BEUIECTB (AMMHUAKA U YIIEKUCIIOTO rasa);

OPOBOJNTH PEAKIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAUJI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yUECHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPAX HEOPTaHUYECKHUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIMU MBICIUTEIHHOUN NEATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CUCTEMATU3AIMIO, BBISBICHWE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — I WM3YYEHHs] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKLUUN, €CTECTBEHHO-
Hay4YHbIC METO/IbI IO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICIIUPOBAHUE, IKCTICPUMEHT
(peaJibHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
No HanmenoBaunue Komunuec OCHOBHBIE BUJIBI 20P
n /;1 pas/iesioB U TEM TBO Conepxanue oOy4yeHUsl | IeITEIbHOCTH
y4eOHOro npeaMeTa Jaco 00yJarommxcsl
B

Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE TOHSITHUS

11

XUMHUS — BaKHAA
001aCcTh
€CTECTBO3HAHUA U

MPaKTUYECKOMN
NEeATEIbHOCTH
YeJioBeKa

5

[Ipenmer xumuu. Pons xumun
B JKU3HHYEIOBEKAa. X1UMUS B
CHUCTEME HayK.

Tena u BemectBa. du3nueckue
CBOMCTBA

BEIIECTB. ATpEeraTHoOe
cocrtosiHue BemecTs. [lonsTue
0 METOJIaX IMO3HAHUSIB XUMMHU.
YucThIe BEIIECTBAa U CMECH.
Cnoco0bI pa3iesieHus: CMECEe.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOI
MOCY /10U,

C MpaBWJIaMH pabOTHI B
nabopaTopuu u

PackppIBaTh CMBICIT H3y4aeMBbIX
MTOHSTHH.

PackpbiBaTh poiib XUMUH B
MPUPOJIC MKU3HU YETIOBEKA,

€€ CBA3b C IPYTUMU

HayKaMH.

Paznmnuate yrcThIC BEIeCTBA U
CMECH;

OJTHOPOJTHBIC H

HEOJHOPOJIHBIE CMECH.
Paznmuuate dpusznueckue u
XUMHUYECKUE

SIBJICHMSI.

CnenoBath aaropuT™Mam
WCITOJIB30BAHUS
AKCIIEPUMEHTAIBLHBIX METO/IOB

HaOJII0JICHUS ¥ DKCIIEPUMEHTA.

https://oblakoz.ru/

https://physicon.ru/eor-

list/5-himija
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npueMaMu o0paIieHus ¢
1a00paTOPHBIM
000py/TIOBaHUEM.

dusnyeckue cBoicTBa 00pasIoB

HCOPraHN4YCCKNX BCIICCTB —
MCTAJIJIOB

Y HEMETAIIJIOB.
CnocoOsI pazaeneHust
cMecen
(¢puasTpOBaHUE,
BbITIapUBAHUE,
JTUCTHUIUISAIINS,
xpomarorpadus).

Hab6nronaTh 1 onuceiBaTh
O0OBEKTHI TIPHU MPOBEICHUHU
JIEMOHCTpPAINK 1
71a00paTOPHBIX OTBITOB TIO
U3YYCHUIO

(bu3MYECKUX CBOMCTB BEILIECTB,
CrIoco00B

pa3feneHus CMecen
BewecTs. [IpoBoauTh
XUMUYECKUN IKCIIEPUMEHT
IIpH pa3jiesieHnu cMecei (Ha
pUMepe OYUCTKU
MOBAapPEHHOU COJIM) B X0JI€

Jlabopamopuvie onvimol:
N3yyenue u onucanue
(U3UIECKUXCBOMCTB
00pa31oB HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocobos
paszesieHus: cMecei(c
MTOMOIIIbIO MarHuTa).
IIpakmuueckue pabomui:
Ne 1. TIpaBuna paboThI B

1ab0paTOpUU UTIPUEMBI
oOparieHus ¢ J1abopaTopHbHIM
000pyI0OBaHUEM.

Ne 2. Paznenenue cmeceit (Ha
PUMEPEOUUCTKH
MTOBAPEHHOMN COJIN)

MpaKTHUecKoi paboTh Ne 2.
CrnenoBath npaBuiam

MOJIb30BAHUSI XUMUYECKOMN
MOCYJI0H 1 J1abOpaTOPHBIM
000pyI0BaHUEM, a TAKIKE
npaBuiaM oOpalieHus ¢
XUMHUYECKUMHU BEUIECTBAMUB
COOTBETCTBHM C MHCTPYKLMEN
MIPH BBITTOJTHCHUH
MPAKTUIECKONPAOOTHI

Ne 1.

BricTpauBaTh pa3BEpHYTHIE
MUCHhMEHHBICH YCTHBIE OTBETHI
C OIOpou

Ha uH(pOPMAIHIO U3
yueOHUKA U CIIPABOYHBIX
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MaTepUaJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN
MTOHSTUMHBIN

amnrapar Kypca XuMuu

1.2.

BemiectBa n
XUMHUYECKHUE
peakuu

15

ATOMBI U MOJIEKYJIBI.
XUMHUYECKHUEITIEMEHTEHI.
CHUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocTteie u
CJIOJKHBIE BEIIECCTBA.
ATOMHO-MOJEKYJIAPHOE
y4eHHUeE.

Xumudeckas Gpopmyra.
BanxentHocThaTOMOB
XUMHYSCKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTEIbHAS
aToMHas Macca.
OTtHOCUTENbHAs MOJICKYJIsIpHAs
Macca. MaccoBast 1071
XUMHYECKOT'O 3JICMCHTAB
COCIUHCHUU.

Onpenensarb NPU3HAKU
XUMUYECKUX PEaAKIUH,
YCIJIOBUSI MX TTPOTEKAHUSI.
OOBACHATD CYITHOCTD
bU3NYECKUX U XUMUYECKUX
SABJICHUU C TOUYKHU 3PECHHUS
ATOMHO-MOJIEKYJIIPHOTO
YUCHHUSL.
Knaccudunuposatsb
XUMHUYECKUEPEAKITHH
(o uucy ¥ cocTaBy
pearupyomux u
00pa3yronmxcs
BEIIICCTB).

CoctaBnsiTh (hOpMyJIbI
OWHAPHBIX BEIIECTB 110
BaJICHTHOCTH U OTIPECIATh
BaJICHTHOCTH 1O (hopMysIam
BEILECTB.

https://oblakoz.ru/

https://physicon.ru/
eor-list/5-himija
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KonnuecTtBo Beniectsa. Moib.
Monsapuasimacca. BzauMocBsi3b
KOJIMYECTBA, MACCHI U YHACIIA
CTPYKTYPHBIX €IMHUI] BEIICCTBA.
Pacuértel o dhopmynam
XUMHYECKUX COCTUHECHUM.
du3nYecKue M XUMHYECKHE
SIBJICHUS. XuMH4IecKas
peakuus u €€ MPU3HAKA. 3aKOH
COXpaHEHUs MacChl BEIIECTB.
XUMHUYECKHUE YPABHCHUSI.
Kiaccudukanus XuMHIecKuX
peakiui (coequHeHus,
Pa3oKEeHUsI, 3aMEIIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
dusnyeckue cBoMCTBa 00pa3IoB

HEOPTaHUYECKUX BEIECTB —
METaJIOB HHEMETAJIJIOB.
OO6pa3ipl BelmecTB KOJUYSCTBOM
1 Monb. Ou3MUECcKue SABJICHUSA
(IaBlIeHHE BOCKA, TAsTHUE JIbJA,
pactupaHue caxapa

B CTYIIKE, KUTICHUE U
KOHJICHCAITUSIBOBI).
XHUMHYECKUE SABJICHUS

(ropeHue cBeun,IPOKaJTMBAHUE
MEIHOW MPOBOJIOKH,

PaccraBisats ko3¢ HULreHTHI
B YPaBHEHUSAX XUMHUYECKUX

peakiuit. Habmonats u
OMKCHIBATH OOBEKTHI MPHU
MIPOBEJICHUN
JIEMOHCTpALUN U
71a00pPaTOPHBIX OMBITOB.
[IpoBOANTH BBIYUCIIEHUS 110
dhopmysiaM XUMUYECKHUX
COEIMHEHU U YPaBHEHUSIM
XUMHYECKUX PEAKIIUH.
[IpumeHnsTh

€CTECTBEHHO- HAyYHBIC
METO/IbI MO3HAHUS (B TOM
yycIe HalJIoIeHue,
MOJICTUPOBAHUE,
AKCTIIEPUMEHT U OCHOBHBIC
ONEePalMUMBICIUTETLHON
JIEeATEIIbHOCTH

(cpaBHEHME,
KJaccuuranms)
BricTpanBaTh pa3BEpHyTHIE
MUCbMEHHBIEH YCTHBIE OTBETHI
C OIOpOou

Ha uH(OPMAIHIO U3
y4eOHUKA ¥ CTIPABOYHBIX
MaTepuagoB, IPaAaMOTHO
UCIIOJIb30BaTh U3YYEHHBIN
MOHSATUMHBIMAIIIIAPAT Kypca
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B3aUMOJIEUCTBUE COIbI WIIN
MeJia

C COJISTHOW KUCJIOTOM).
HabGnronenue npusHakoB
IPOTEKaHUs

XM

XAMHUYECKUX PEAKLINI
(paznoxxeHuecaxapa,
B3aMMOJICHCTBHE CEPHOM
KHCIIOTBI C XJIOPUAOM Oapwsl,
MOJTYYEHUEH PA3JI0KECHUE
ruapokcuaa meau (I1) npu
HarpeBaHUM, B3aUMOJICHCTBUE
JKeJe3a C paCTBOPOM COJIH
menau (11).0nbIThI,
WUTIOCTPUPYIOIIUE 3aKOH
COXpaHEHUS MacCCHI.
JlabopamopHvie onvimoi:
Coznanue mozenen

MOJIEKYJT

(I1apoCTepIKHEBBIX).
Onucanue GU3NIeCKuX
CBOMCTB 00pa3iioB
HEOPTaHUYECKUX BEIIECTB —
METaJIOB U HEMETAJIIOB.
Hab6nronenue ¢pusznueckux
(T1aBeHUE BOCKA, TasTHUE JIbJ1A)
U XUMHYECKUX (TOpeHre CBEYH,
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MPOKAJIMBAHUE METHOU
MIPOBOJIOKH) SIBJICHUH.
Hab6nronenue u onvcanue
MIPU3HAKOBIPOTEKAHUS
XUMUYECKUX pEeaKIuin

Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJISIPHOU
MAaCCHhI BEILIECTB, MOJIIPHOU
MaccChl, MacChl BEIIECTB, MACChI U
KOJINYECTBA BEIIECTBA; MAaCCOBOM
JIOJIM XUMHUYECKOTO 3JIEMEHTA
o popmyJsie COeAMHEHUSI;

M0 YPaBHEHUSIM XUMHUYECKUX
PEAKINI: KOJIMYECTBA, MACChI
BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pPEareHTOB U ITPOAYKTOB
peaxkuuu

Hroro no pazneny

20

Pa3nen 2. Baxkneiinue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

2.1

Bosznyx. Kucnopon.
[TonsaTHne

00 okcHax

6

Bo3nyx — cmech razos. CocraB
Bo3ayxa.Kucinopon — aneMeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa

B MIpUPO/IE, PUBHUECKHE U
XUMHYECKUE CBOMCTBA (pEaKIUU
ropenust). OKCUbI.
[Ipumenenune kucaopoa.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKYJISI COCTABIICHUS
dbopMyI BellecTs,
MOJICKYJISIPHBIX ypaBHEHUI
XUMHYECKUXPEAKIUH C
y4acTHUEM KUCIIOPOJIa.
XapakTepu3oBaTh
(omuCHIBaTH) COCTAB

https://oblakoz.ru/

https://physicon.ru/eor-

list/5-himija
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Crioco0blI oTydeHus: KUCIopoaa
B JJabopaTtopuu u
MPOMBINIIEHHOCTU. KpyroBopoT
Kuciopoaa B mpupoje. O30H —
AJJTOTPOIHAS MOAU(DUKALIHS
kuciopoaa. TemtoBoit addexr
XAMHUYECKOU PEAKIINH,
TEPMOXHUMUYECKHE YPABHECHHUSI,
IK30-

Y OHJ0TEPMHUYECKHE PEAKIIUH.
TonnmBo:yrojib U MEeTaH.
3arpsi3HeHUE BO3/1yXa, yCUIICHUE
napHUKOBOTO Y dekTa,
pa3pylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KauectBeHHOE onpeneneHne

COJIEP>KaHUSKHCIIOPO/1a B BO3IYXE
[Tonyuyenue, cobrpanue,
pacrio3HaBaHUe

BO31yXa, (hU3NYECKUE U
XUMHUYECKHE CBOMCTBA
KHCIIOPOJIa, CIIOCOOBI €T0
MOJTyYEHUs1, IPUMEHEHHE U
3HAYEHUE B MIPUPOJIE U
KU3HU YETIOBEKA.
CpaBHUBaTh peakLun
rOpeHus u

MEJIEHHOTO

OKHCJICHUS.

OOBACHATD CYLIHOCTb
HKOJIOTUYECKUX  TPoOIIeM,
CBSI3aHHBIX C 3arpsA3HEHHEM
BO3/TyXa.

CnemoBath npaBuiam
0e30macHoii paboThHI B
nabopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKON
MOCY/Ibl HOOOPYIOBaHUS, A
TaK)Ke MpaBuiaM oOpanieHus
C TOPIOYMMHU BEILIECTBAMHU.

HHaHI/IpOBaTB " OCYIICCTBIIAATH
Ha
IMPAaKTHUKC XUMHWYCCKHC

JKCIIEPUMEHTHI,

25




Y U3yYEHHE CBOMCTB KUCIIOPOA.

HaOnronenue B3auMo1eicTBUS
BEIIECTBC KUCIOPOJOM U
yCIIOBHUS

BO3HMKHOBEHUS U MPEKPAICHUS
ropeHusi(roxapa).
JlabopamopHuwiti onvim:
O3HakomIIeHHE ¢ 00pa3uaMu
OKCHJIOB UOIIMCAHUE UX
CBOJIICTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue

KHUCJIOpOJAa, U3yYEHHUE €TO CBOMCTB.

Buiuucnenus:

MOJIEKYJISIPHOM MaCChI
KHCJIOPOJIa U 030HA Ha
OCHOBAHWUHM aTOMHOM MacChI
XUMHYECKOT'0 DJICMEHTA;
KOJIMYECTBA, MACChI BEIIECTBA
10 YPABHEHUSAM XUMHUUYECKHUX
peakuii

MPOBOJUTH HAOIIOICHNS,
Jie1aTh BBIBOJBIIIO
pe3ynbTaraMm 3KCIepUMeEHTa
IpU POBEACHUU
71a00paTOPHBIX OMBITOBU
MPaKTHUECKON pabOThI.
Brruucasars

KOJIMYECTBO BEILECTBA,
00BEM rasza 1o

dbopmynam.

YuacTBoBaTh B
COBMECTHOM paboTeB
rpyIIIIE.

BricTpanBaTh pa3BEpHYTHIE
MUCbMEHHBIEH YCTHBIE
OTBETHI C OMOPOU

Ha UH(OPMAIHUIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepHuaioB, FPAMOTHO
UCIIOJIb30BaTh U3YUEHHBIN
MOHSTUHHBIMAIIIIApAT Kypca
XUMUU
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2.2

Bonopon. Ilonstue
0 KHCJIOTaX U COJISIX

Bonopon — snemeHT u
MIPOCTOE BEUIECTBO.
Haxoxenue Bogopoa

B IIpupoe, pusznyeckue u
XUMHYECKUECBOMCTBA,
NPUMEHEHUE, CIIOCOOBI

IMOJIYUCHUA. KucaoTsl u comu.

MoutsipHbIil 00bEM ra3oB.
Pacuétpino XumMmyeckum
YPaBHEHUSIM.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tony4yenue, cobupanue u

PackpsiBaTh cMbICT
M3Yy4aeMbIX ITOHATHU U
MPUMEHSIThH ATU OHSATHUSI TIPU
ONMCAaHUHUCBOMCTB BEUIECTB U
HX MPEBPAILICHUM.
XapakTepu3oBaTh
(omuchIBaTh) (HU3UIECKUE

Y XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €T0
MOJTy4YEHHUsI, IPUMEHEHHUE.
Cobuparb mpubdop 11st
MOJYYEHHSIBOJOPO/IA.
Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY

https://oblakoz.ru/

https://physicon.ru/eor-
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pacrno3HaBaHHUE BOJAOPOIA.
B3aumoperictBrue Bonopoaa

¢ okcugommenu (11).
JlabopamopHhuwiii onvim:
BzaumMopaenicTBue KMCIIOT C
MeETaJJIaMH.

Ilpaxmuueckas paboma:.

Ne 4. Tlonryuenue u cobupanue
BOJIOPOJIa,M3yYCHUE €ro
CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMUeCcTBa
BEIIECTBA ra3armo ero
HU3BECTHOMY KOJIMYECTBY
BEILECTBA WU O0BEMY;
00BEMOB T'a30B 0 YPaBHEHUIO
peakIni Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHUTa30B

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBaHUSIX

dus3nyecKkue CBOMCTBA BOJIBI.
Bopa xakpactBopUTEND.
XHUMHUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHU4.

PackpsiBaTh cMbICI
M3Yy4aeMbIX ITOHATHN U
IIPUMEHSATD 3TH MOHATHUS [TPU
ONMCAaHUHUCBOMCTB BEUIECTB U
UX IIPEBPALLECHUN.
Xapaktepu3oBaTh PU3NYECKHE
U

https://oblakoz.ru/
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PactBopsl. Ponb pacTtBOpoB B
MPUPOJE UB KU3HU YEIIOBEKA.
Kpyrosopot BojbI

B IIPUPOJIE. 3arpsi3HEHUE
npupoaHbIX BoA. OXpaHa u
OYKCTKA OPUPOIHBIX BOJI.
Hacrenuennabsie u
HEHACBIIIEHHBIE PACTBOPHI.
PacTBopumoOCTh BeniecTn

B BoJie. MaccoBas 101
BEIIIECTBAB PaCTBOPE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
PacTBOpeHue BemecTs ¢

pa3IMyHOM
PaCTBOPUMOCTHIO.
BzaumoperictBue BOJIbI €
MeTaJuIaMHU(HATpUEM U
KaJIbIIUEM).
UccnenoBanue pacTBOpPOB
KHCJIOT UIIEJIOUEH C
MMOMOIIBIO UHAUKATOPOB.
JlabopamopHvie onvimoi
Hccnenosanue
0COOCHHOCTEH
pPacTBOPEHUSI BEILIECTB C
Pa3IUYHOMN
PaCTBOPUMOCTHIO.
[IpurorosiieHuEe pacTBOPOB

XUMHUYECKUE CBOICTBA BOJIBI,
e€ poJib KaKpacTBOPUTEIIS B
MPUPOIHBIX MPOLIECCaX.
CocTaBisATh ypaBHEHUS
XUMHUYECKUX PEaKInil C
Y4aCTHEM BOJIBI.
OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX TIPOoOIIeM,
CBSA3aHHBIX C 3arpsiI3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI
OUYMCTKH BOJBIOT IPUMECEH,
MEpBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.
[ImanupoBats u
OCYLIECTBJISATHHA

MPaKTUKE

XUMHUYECKUE
DKCIIEPUMEHTBI, IPOBOIUTH
HaOJIIOJICHUS, JIe)IaTh BBIBOJIBI
10 pe3yibTaTam
AKCIIEPUMEHTA IIPU
MPOBEICHUH JTAOOPATOPHBIX
ONBITOB ¥ IPAKTUYECKOMN
paboTHI.

CnenoBaTh npaBuiiam
0e30macHoi paboTHI B
nabopaTopuu Mpu
UCITIOJIb30BAaHUU
XUMHUYECKOU MOCYIbI U

29




C ONPENEIEHHON

MacCOBOU JoJieH

PacTBOPEHHOTO

BEIIECTBA.

Ipaxmuueckas paboma

Ne 5. ITpuroToBneHue pacTBOpOB
C OINpPENCIEHHON

MacCOBOU JoJieH

000opy10BaHUS.
[IpoBOINTH BEIYHMCIICHUS C
IPUMECHECHUEMITOHSTHSI
«MaccoBasi 10J1s1 BeIeCTBa

B PacTBOPE».
BrictpauBath pa3BEpHyThIC

MMCbMEHHbBICH YCTHBIC
OTBETHI C OMOPOU

PacCTBOPEHHOTO Ha HH(QOpMAILHIO U3 YyueOHUKA
BEIIECTBA. u
CIIPaBOYHBIX MATEPHUAJIOB,
rPaMOTHO
Buviuucnenusa: HCMOJIb30BaTh U3yUYE€HHBIN

C UCTIOJIb30BaHUEM TTOHSTHS
«MaccoBasiJIONs BEIIECTBA B
pacTBope»

MMOHSTUHHBIMAIIIIAPAT Kypca
XUMUHU

30




2.4

OCHOBHBI€E KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

Knaccuduxarus
HEOPTaHUYECKUX
coenuHeHu. OKCHUIBI.
Knaccudukanusokcuaos:
coyieoOpa3syrolire (OCHOBHBIC,
KHCJIOTHBIE, aM(DOTEPHBIE) U
HECO0JICOOpa3yIoIIHe.
Howmenxkiatypa

okcuaoB. Puznueckue u
XUMHUYECKHE CBOMCTBA

OKCHIOB. HOJ'IyquI/Ie OKCHIOB.

OcHoBanus. Knaccudukarnms
OCHOBAHUM:IIEIO0YHU U
HEPACTBOPUMBIE OCHOBAHUSI.
HomeHnknatypa 0OCHOBaHHI.
duznyeckuen XuMHUYECKHE
CBOMCTBA OCHOBAHUIA.

[Tosryuenne OCHOBaHUU.
Kucnotsl. Knaccuduxanus

kucaoT. Homenkiarypa
kucjot. dusnueckue u
XUMHUYECKHE CBOMCTBA
KHUCJIOT. Psii akTUBHOCTH
metaioB H.H. bekerona.
Ilomy4yeHue KuUCIIOT.
Conu. Homenknarypa
coJieii. du3ndecKue u
XUMHUYECKHE CBOMCTBA
cousiert. Ilomyuenune conen.

Knaccudummponats
M3y4aeMbl€ BEIIECTBA

10 COCTaBy U

CBOMCTBaM.

CocTaBnarb (opMyIIbI
OKCHJIOB, KHCJIOT,0CHOBAaHHU,
COJIeH M Ha3pIBaTh UX

10 MEXTyHAPOIHOM
HOMEHKJIAType.
[Iporuno3upoBars CBOMCTBA
BCIIIECTB

Ha OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYMI
BCIILIECTB,

K KOTOPBIM OHU OTHOCSTCS.
CocCTaBIISITh MOJIEKYJISIPHBIC
YpaBHEHUSIPEAKIINM,
WJLTIOCTPUPYIOIINX
XUMHUYECKHUE CBOMCTBA U
CIOCOOBI MOTYYEHUS
BEIIECTB M3YUYCHHBIX
KJIACCOB/TPYIIIL, a

TaKXKe

MOATBEPKIAFOIITIX
T€HETUYECKYIO
B3aHMOCBSI3b MEXKIY

HUMH.

[Tpou3BOAUTH BHIYUCIICHUS
110 YPABHEHUSIM XUMUYECKHUX

https://oblakoz.ru/
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I'eneTnueckas CBA3b MEKIY pEaKIu.

KJIACCAMUHEOPTAaHUYECKUX [InanupoBats 1

COEIMHEHUM. OCYIIECTBIISITbHA

Xumuueckuui IKcnepumenm: MPAKTUKE

Hemoncmpayuu: XUMHUYECKHE
AKCIEPUMEHTHI, IPOBOAUTH
HaOIIOAECHHUS, IEIATh BBIBOIBI
10 pe3yJibTaTam
AKCIIEPUMEHTA IIPU
IIPOBEICHUNU
71a00paTOPHBIX OTIBITOB U
MPAKTUYECKUX

OO6pa3sisl pabor.

HCOPraHNYCCKHX BCUICCTB
Pa3JINYHBIX KJIACCOB.

OMNBITHI, WITIOCTPUPYIOLINE
XUMHYECKUECBONCTBA KJIACCOB
HEOPTaHUYECKHUX BEIIECTB.
JlabopamopHvie onvimul
Onpenenenue pacTBOPOB
KHUCJIOT U LIEJI0YEH ¢
MMOMOILBIO NHINKATOPOB.
N3yuenue B3auMOIeMCTBUS
KHUCJIOT

C METaJJIAMH, peaKkLun
HEUTpaIU3aLUU.
B3aumonericteue

CrnenoBath paBUiIaM
0e301acHopadOThI B
nabopaTopuu

MIPU UCTIOJIb30BAHUU
XAMUYECKOUIIOCY/ Il U
o0opy0oBaHUSI.
BricTpauBaTh pa3BEpHYTHIE
MUChbMEHHBIEH YCTHBIE
OTBETHI C OMOPOU

Ha nH(MOPMAITHIO U3
y4eOHHKa U CIPABOYHBIX
MaTepuagoB, IPaAaMOTHO
UCIIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIMAIIIIAPAT Kypca
XUMUU

w
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pacTBOpa CEpHOM

KHCJIOTBI C OKCHIIOM

menu (II).

[TonyueHne HepacTBOPUMBIX
OCHOBAHHH.

BrITecHEHNE OTHOTO
MeTaJljia IpyTuMu3

pacTBopa CoJH.
Ilpaxmuueckas paboma

No 6. Pemenue
AKCTIIEPUMEHTAIIbHBIX

3aa4 110 TeMeE
«Baxueimnme KJIACCHI
HEOPraHUYECKUX
COCIVHEHUI.

Buiuucnenus:

M0 YpaBHEHUSIM XUMUYECKOU
peaKINM: KOJIMYECTBA
BEIIIECTBA, 00BEMA, MACCHIIIO
H3BECTHOMY KOJINYECTBY
BEIlIECTBA, 00BEMY, Macce
pEareHToB UJn

MIPOJTYKTOB PEAKIUU

Uroro no pazgeny: | 30

Pasznen 3. Ilepuoanueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux djieMmeHToB /. U. MenneneeBa. CTpoeHue
aToOMOB. XMMHYECKasl CBA3b. OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

33




3.1

[Tepuonnueckuii
3aKOH U
[lepunonnyeckas
cucTeMa
XUMHYECKHX
3JIEMECHTOB

. . Menneneena.
CrpoeHue aToMa

IlepBbIe TONBITKM
KJIaCCU(UKAITUU
XUMHYECKUX 3JIEMEHTOB.
[TonaTreo rpynnax

CXOJIHBIX 3JIEMEHTOB
(1IeII0YHbIC U
HIEJI0YHO3EMEBHBIE
METAaJIJIbl, TaJIOTE€HBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT
aMmdoTepHbIC OKCUIBI U
rugpokcuasl. [lepuonuuecknii
3akoH. [leprnonnueckas
CUCTEMA XUMHUYECKUX
AJIIEMEHTOB

JI.1. Menneneena.
KopoTkoneprnonnas n
JUTMHHOTIEpUOAHAS. (hOPMBI
ITeproanuuecko CHCTEMBI
XUMHYECKHUX djieMeHTOB [[.1.
Menpeneena. Ilepuoasl u
rpynbl. PU3NYECKHN CMBICI
MOPSIAKOBOIO HOMEPA,
HOMEPOB MEPHOIaH TPYIITIHI
DIIEMEHTA.

Crpoenue aromoB. CoctaB
aTOMHBIX

anep. M30Tomnbl. DNEeKTPOHBI.
CrpoeHne 2IeKTPOHHBIX

PackpeiBaTh cMbICT
MEPUOANYECKOT03aKOHA.
OnuceIBaTh CTPOEHUE
TaOIUILIBI

«Ilepnonnueckas cucrema
XUMUYECKUXIIEMEHTOB
J.1. MenpaeneeBay.
MopenupoBaTs CTpoeHUE
aToMa, YHEPTeTUUECKUX
YPOBHEH U OYPOBHEUTIPU
IIOMOIIY PUCYHKOB,
AIEKTPOHHBIX
KOH(pUrypamuii u
AIEKTPOHHO-

rpaduuecKux

dbopmy.

[osicusaTh puznveckuit
CMBICJI

MOPSAKOBOIO HOMEPA,
HOMEPOB IIEPUOIAU TPYIIIIBI
AIIEMEHTA.
XapakTepu3oBaTh
XUMHYECKHUE DIIEMEHTBI
MEPBBIX TPEX NEPUOJIOB,
KaJIMM, KaJIbLIUM U UX
COEIMHEHUS 110 MTOJOKEHUIO
B

ITepuonnueck

oM cucreme

JA.N.

https://oblakoz.ru/
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0060s04eKk aToMOB niepBbIx20
XAMHUYECKUX IJIEMEHTOB
ITeprnoanuuecko CUCTEMBI
JI.1. Menneneena.
XapakTepucTrka
XUMHYECKOTO AJIEMEHTA

IO €r0 MOJIOKEHUIO B
[Tepuonuueckorcucreme
JI.1. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUS
paauyca

aTOMOB XUMHUYECKUX
3JIEMEHTOB,

METAJUIMYECKUX U
HEMETAJUINYECKUX CBOMCTB
IO TpyINaM U MEPUOAaM.
3nauenue [lepuoanueckoro
3akoHa u [leproanueckoii
CHUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIs1 Pa3BUTHS
HayKHu U

npaktuku. [[.11. MenneneeB —
YUYEHBINA UTPAKIAHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
B3aumonericteue
TUIPOKCHUAA IIMHKAC
pacTBOpaMu KUCJIOT U
LIEJI0YEH.

MoaenupoBanue CTpOCHUS

Menpeneena.
OO0BICcHATE 0011HE
3aKOHOMEPHOCTHUB
W3MCEHEHHUHU CBOMCTB
XUMHYECKHUX
AJIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB,
AIEKTPOOTPULIATETBHOC
TH, BAJICHTHOCTH ) U UX
COCIMHECHUI

B [IPEIEJIaX MAJIBIX IEPHUOJIOB
Y TJIaBHBIXIOATPYIIII €
YYETOM CTPOCHUS UX
aTOMOB;

VYyacTBOBaTh B
COBMECTHOM paboTeB

nape Wiv rpynre.
BricTpauBaTh pa3BEpHYyTHIE
MUChbMEHHBIEU YCTHBIE
OTBETHI C ONOPOH

Ha MHGOPMAIIHIO U3
y4eOHUKA U IPYTUX
HMCTOYHUKOB, B TOM UHCJIIC
HNuTepnera

35




MOJIEKYJ IIPU OMOILHA

PUCYHKOB, MOJIETIEH,

AJIEKTPOHHBIX U
CTPYKTYPHBIX (OpMYII.
Ta6mumna «Ilepuonuueckas
CHUCTEMa XMMHUUYCCKUX
2JIEMECHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomileHHE ¢ 00pa3uaMu
METAJUIOB UHEMETAIIIOB

3.2

XUMHYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTaHOBHUTECJILHBIC
peaKuuu

XUMUYECKas CBS3b.
KoBanentHas

(monsipHast u

HEIOJISIPHAS ) CBA3b.
DIEeKTPOOTPULATENBHOCTD
XAMHYECKUXIJIEMEHTOB.
Nonnas cBsa3b. CTeneHb
okuciaeHusA. OKUCIUTETbHO-
BOCCTAHOBUTEJIBLHBIC PEAKIIUH.
ITpoueccnr

PackpeiBaTh cMbICIT
U3Yy4aeMbIX IOHATHM.
Onpenenste BU
XUMHYECKOU CBS3UB
COECIMHEHU.
MopenupoBaTh CTpOCHHUE
MOJIEKYJI TPY IOMOLIH
PUCYHKOB, MOJIEJIEN,
ANEKTPOHHBIX U

CTPYKTYPHBIX (POPMYII.

https://oblakoz.ru/
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OKHUCJICHUS U
BOCCTAHOBJICHUS.
OKHUCIINTEIN U
BOCCTaHOBHUTEJIH.
XUMHUYECKAMN SKCTIEPUMEHT:
M3y4eHHEeOo0pasIoB BEIIECTB
METAJVIOB M HEMETAJIJIOB,
B3aHMMOJICHCTBHEC
TUJPOKCHUIA [TUHKA C

Hcmonp30BaTh XUMHYECKYTO
CUMBOJIUKYJISI COCTABIICHUS
dhopMyJ1 BEIIECTB,
AIIEKTPOHHOTO OanaHca
pEaKInu.

OnpenensTe CTeNeHb
OKHUCJICHUS] aTOMOB
XUMHUYECKUX 3JIEMEHTOB T10
dbopmynam UCOCTABIIATh

w
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pacTBOpaMu KUCIOTH
HIEJI0YEN, TPOBEJCHUE OIBITOB,
WJUTFOCTPUPYIOIIUX IPUMEPBI
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI
(ropenue, peakuu
Pa3NIOXKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemonucmpayuu.

OnBIThI, WILTIOCTPUPYIOLINE
MPUMEPBIOKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX

peakuuii (ropeHue,

peakuuu

Pa3JIOXKEHUsI, COSTUHEHMS)

(bopMyIibl OMHAPHBIX
COEIMHEHUH 10 CTEIICHU
OKHCIICHHS] aTOMOB
XUMUYECKUX JIEMEHTOB.
Onpenensate

OKHUCJIUTEIIb U
BOCCTAHOBUTENb.
PaccraBnsath

KO ULIMEHTHI B CXeMax
MPOCTBIX OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX
pEaKIUid METOJIOM
AIIEKTPOHHOTO OajaHca.
HaOmronate xuMudeckue
OTBITHI M0 IUIAHY,
aHaJM3UPOBATh U JIeJIaTh
BBIBO/IBI.

HUcnonw3oBate UKT mis
CO3JIaHUs MOJICTICH,
MOJITOTOBKY MIPE3EHTAINM,
JTIOKJIAJIOB TI0 TEME.
BricTpanBaTh pa3BEpHYThIE
MUCbMEHHBIEH YCTHBIE OTBETHI
C ONopoy Ha MH(popMaLUIO U3
yueOHUKA U IPYTUX
HMCTOYHUKOB, B TOM UYHCJIC
NuTepuera

Hroro o pasgemny

15

Pe3epBHoe Bpems
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OBILEE YMCJIO HACOB 68
[10 [TIPOI'PAMME
9 KUIACC
No Haumenosanue KosmmuectBo OCHOBHBIE BU/JIbI
/' pa3zieNoB U TEM 4acoB Coneprxanue oOydeHus NEATEIbHOCTU
i y4eOHOT0 MpeMeTa 00yyYarommxc
A
Paszjnen 1. BemecTBO U XUMHYeCKHe PeaKIMU

1.1

[ToBTOpEeHuE U
yriyOJieHue 3HaHUu!
OCHOBHBIX pPa3/IejoB
Kypca 8 kiracca

5

[lepnoanyeckuil 3aK0H.
[Iepuoanueckasicucrema
XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTBXUMHYECKHUX
3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJusl, KaJIbLIUS U UX
COE€IMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepuoanueckont cucreme u
CTPOECHUEMHUX aTOMOB.

CtpoeHue BemecTna: BUIbI
XUMHUYECKOUCBA3U. THUIIBI
KPUCTAUIMYECKUX PEIIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIETKU U
BHUJla XUMHUYECKOU CBS3H.
Knaccuduxkanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB.

XapaxkTepu3oBaTb XUMUYECKHE
DJIEMEHTBIIIEPBBIX TPEX
[IEPUOJIOB, KAJIUS U KAJIBLUAIIO
UX II0JIOKEHHUIO B

[lepnonnueckou cucreme /1. 1.

Menpaeneena.
Knaccuduumposats u
HAa3bIBATh HEOPTraHUYECKUE
BEIIECTBA U3YUYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IIME
XUMHYECKHUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPKAATh CBOWCTBA
MIPUMEPAMHU MOJIEKYJIISIPHBIX
YPaBHEHUN XUMUYECKUX
pEaKInu.

OnpenensiTe BUI
XUMHYECKOM CBSI3U UTHUII
KPUCTAJUIMYECKON PELIETKU

https://oblakoz.ri
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XHUMHUYECKHECBOMCTBA BEIIECTB,
OTHOCSIIIHUXCS

K pa3JIM4YHbIM KJIaccaM
HEOPraHUYECKHUX

COCJIMHEHMM, TeHeTHYeCcKast
CBSI3bHEOPTraHUYECKUX

BCIIICCTB.

BEILIECTBA.
IIpornosupoBaTh CBOMCTBA
BEILIECTBB 3aBUCUMOCTH OT
UX CTPOCHHS.
BrictpauBath pa3BEpHyThIC

IMMNCbMCHHBICHU YCTHBIC OTBCTHI C

OIOpOH

Ha THPOPMAIHIO U3 yUeOHUKA U

CIIPAaBOYHBIX MAaTEPHAIIOB,
I'PaMOTHO

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C

MOJCIISAMHU

KPUCTALTAYECKUX

pEeLIETOK

HEOPTaHUYECKUX BEIECTB —
METaJUIOBH HEMETAIJIOB (rpaduta

U aaMmasa),

CJIOHBIX BEHIECTB (XJIOpHUIa HATPHS)

HCIIO0JIb30BaTh U3yUYEHHBIN
MMOHSTUHHBIMAIIIIAPAT Kypca
XUMUHU

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peakiuu

Knaccudukanms XuMudecKkux
PEAKLIHUMITIO pA3JIUYHBIM
Mpu3HaKaMm (1Mo YUCITy UCOCTABY
YYaCTBYIOIIHUX B PEAKIUU
BEILECTB, MO TEIJIOBOMY P EKTY,
10 U3BMEHECHUIO CTENICHEN
OKHCIICHUSIXUMUYECKHUX
AJIEMEHTOB,

o 00paTUMOCTH, IO

YYaCTHIO KaTajau3aTropa).

PackpbIBaTh CMBICT U3y4aeMbIX

MOHATUH U IIPUMCHATD 3TU

IMOHATHA IIPU ONHCAHUHUCBOMCTB

BEIIECTB U UX MPEBPAILLICHUM.
Knaccudumuponarts
XUMHUYECKUE PEAKIIAN 11O
Pa3IMYHBIM MMPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTh
CKOPOCTUXUMHUYECKON
PEAKLIHH OT PA3JIMYHBIX
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DK30- U

SHJIOTEPMHUYECKHUE

peaxkuuu,

TEPMOXHUMUYECKHE

ypaBHEHHUS.

IToHsiTHE O CKOPOCTH
XAMHUYECKOMPEAKIINH.

[Tonsitue 06 06paTUMBIX

1 HEOOPATUMBIX XUMHUUECKUX
peakuusx. [ToHaTHE 0 rOMOTE€HHBIX
Y TeTepOoreHHbIXpeakuusx. [lonsatue
0 KaTajim3e.

[TonsiTHE O XMMHUYECKOM
paBHOBecHU. DakTOpBHI,

BIIMSIFOIIME HA CKOPOCTH
XAMHUYECKOW pEaKuu U

MOJI0KEHHE XUMHUYIECKOTO
PaBHOBECHS.
OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC

(hakTopoB.
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPAIICHUIB pa3TMUHbIX
YCIIOBUSIX.

OnpenensTh

OKHUCIIUTEIb U
BOCCTAaHOBUTEIb

B OBP.

CocrtaBnsaTh

AIIEKTPOHHBIN OaJlaHC
peaKkIuu.

[TpousBoauTth

BBIYUCJICHUS 110
XUMHAYECKUM

YpaBHEHHUSIM.

Y4acTBOBaTh B
COBMECTHOM paboTeB nape
WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIC
MACbMEHHBIE
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peaxIuu, SJIEKTPOHHBIN OanaHC
OKHMCJIUTEIbHO-BOCCTAHOBUTEILHOU
peakuun. CocTaBieHUE ypaBHEHUI
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil ¢ UCMOJIB30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTHA CKOPOCTH
XAMHUYECKON pEaKIMu OT BO3ICUCTBUS
Pa3IMYHBIX (PaKTOPOB.

OnbITHI, WJUTIOCTPUPYIOITHE TPUMEPHI
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COSTUHEHMUS ).
Buiuucnenus:

KOJIMYECTBA BEIIeCTBa, 00bEMA M MACCHI
peareHTOB UJIU IPOIYKTOB IO
YPaBHEHUSIM XMMHUYECKUX peaKIui

Y YCTHBIE OTBETHI C ONIOPOU
Ha UH(QOpMaIHIO U3

yueOHHMKa U CIPABOYHBIX
MaTepUaJIOB, IPaMOTHO
UCIIOJIb30BaTh
V3YYECHHBIN TOHATUNHBIN
anmapar Kypca XuMUuu

1.3

DIIEKTPONIUTHYECKAS
JTUCCOLIAALIHS.
XUMUYECKUE
peakiuu

B pacTBOpax

Teopus PNEKTPONUTHIECKON
JTUCCOUUALINU. DIEKTPOIUTHI U
HEAJNEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIINH BEIIECTB

C pa3IMYHBIMHM BUIAMH XUMHUYECKON
cBs3u. Crenenpb qucconuanyv. CUibHbIC
U c1a0Oble DIIEKTPOITHTHI.

Peakuuu noHHOTO OOMEHa. Y clioBuUs

PackppiBath cMbICI
M3y4aeMbIX [OHATHM,a
TaKX€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKOMN
JTVCCOLAALINH.
OOBIACHATH TPUYUHBI
3JEKTPOIPOBOIHOCTH
BOJHBIX PACTBOPOB
BEILIECTB, pa3IM4aTh
cnalOble ¥ CHIIbHbBIE
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AIIEKTPOJIUTHIL.
CocTaBisATh ypaBHEHUS
U CCOLMALINU

MIPOTEKAHMS peaKIii HOHHOTO 0OMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHbBIE
ypaBHEHUS peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHH U COJIEH B CBETE
MPEACTABICHUMN 00 AIEKTPOTUTHIECKON
auccounanuu. KauecTtBeHHbIE peaknu
Ha WOHBI. [loHsITHE O THAPOIN3E CONEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONPOBOIHOCTH
PacTBOPOB BEWIECTB, MPOIIECCa
JIMCCOLUALINYU KHUCIIOT, IIeI0Yen

U coJiek (BO3MOYKHO MCIIOJb30BaHUE
BHUICOMATEPUAIIOB).

OnbIThl, WUTIOCTPUPYIOIIHE TMPU3HAKU
MPOTEKaHUs peaKMii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BBIJICJICHHE ra3a,
o0Opa3oBaHUE BOJIbI).

PacniozHaBaHue HEOPraHUYECKUX
BEILIECTB C MOMOIIBIO Ka4€CTBEHHBIX
peaKIuii Ha UOHBI.

JlabopamopHuwiti onvim:

N3yuenne npu3HakoB MPOTEKAHUS
peakiuu MOHHOTO 0OMEHA B PacTBOPAX
AIIEKTPOJIMTOR (C 0Opa3oBaHUEM OCaJIKa,

KHUCJIOT, IIeJI0Uei 1
COJICH, TTOJIHBIC U
COKpaIllEHHbIC NOHHBIE
YPaBHECHUS XUMUYECKUX
pEAKIMI HOHHOTO
00MeHa,KpaTKUe UOHHbBIC
YPaBHEHUS IPOCTHIX
peaKuui ruapoIn3a
COJIEN.
XapakTepu3oBaTh
001IIMe XUMHYECKHE
CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOBHA
OCHOBE TEOPUU
3JIEKTPOJIMTUYECKOMN
JACCOLIMALINH;
MOJITBEPIKIaTh CBOMCTBA
npuMepamMu
MOJIEKYJISIPHBIX U
VIOHHBIX YpaBHEHUU
XAMUYECKUX PEAKIIHAM.
Pematp
AKCIIEPUMEHTAIILHBIE
3aJaYUII0 TEME.

i=N

N




BbIICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

[LmanupoBath

u OCYIIIECTB
JSIThHA MPAKTUKE
XUMUYECKHUE
AKCIIEPUMEHTHI,
POBOJIUTH HAOIIOICHUS,
JeJaTh BBIBOJIBI O
pe3yibTaram
AKCIIEPUMEHTA MPHU
POBEAECHUN
71a00paTOPHBIX OMBITOB U
MPaKTUYECKUXPAOOT.
CnenoBath npaBUIamMm
0e30macHoO paboThI B
1abopaTopuu pu
UCIIOJIb30BaHUU
XUMHUYECKOUN MOCYAbI U
000py10BaHUS.
[TpoBOIUTH BHIYUCTICHUS
0 XUMUYECKUM

YpPaBHEHUSIM.
YyacTBOBaThH B COBMECTHOM
paboTte

No 1. Penienue skcrnepuMeHTaIbHbIX B IIape WK rpymIe.

3a7a4 I10 TEME. BricTpauBath

Buviuucnenua: pa3BEPHYTHIE

10 YPABHEHUSIM XUMHUYECKHUX PEAKLINN

ITUCbMCHHBIEH YCTHBIC
OTBETHI C OMOPOU

Ha UHPOPMALIHIO U3
y4eOHUKA U IPYTUX

SN
w




MCTOYHUKOB
uH(popMaIm, B TOM
yucinellnTepuera

Uroro no pazneny

17

Pa3nen 2. HemeTa/JIBI M1 X COeTMHEHUA

2.1 | OO0mas 4
XapaKTepUCTHKA

XUMHAYECKUX
AJIEMEHTOB
VIIA-rpynist.
["anorensr

OO6m1as XxapakTepUCTUKA FaJIOTEHOB.
Oco0EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTETICHU OKUCJICHHUS.
Crpoenue u puznueckue CBOMCTBRA
MPOCTBIX BEIIECTB — FAJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJjopa (B3auMOoICHCTBHE ¢ METAJIJIaMU,
HEMETaJIJIaMH, IIEJI0YaMu).
Xnopoojopoa. CossiHast KUCTIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHE,
IpuMeHeHue. JlercTaue xjaopa u
XJIOPOBOJOPO/Ia HA OPraHu3M YEJIOBEKA.
Baxueimme XJ1I0pyibl ¥ UX HAX0XKIECHUE
B IPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnBITEI, OTpaXKkaromue GU3nIecKue u
XUMHUYECKHUE CBOMCTBA raJIOTCHOB U UX
coeIMHEHU (BO3MOKHO UCITOJIh30BaHUE

OO0BACHATH 001IIHE
3aKOHOMEPHOCTH
B U3MEHEHNH CBOMCTB

HEMETAJJIOB U UX
COCIMHEHUH B IIPEAEIax
MaJibIX MEPUOJIOB U
[JIABHBIX TOJATPYII
[lepunoanueckon
CHUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C YYETOM
CTPOCHUS UX ATOMOB.
Xapaktepu3oBaTb
dusnueckue u
XMMHUYECKUE CBOWCTBA
MPOCTHIX BEIIECTB
rajioreHoB (Ha nmpuMepe
XJjopa) u

CJIO’KHBIX BEIIIECTB
(xJ1I0pOBOIOPOIA,
XJIOpUa HATpus),
CITOCOOBI UX
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HOJTyYeHUs,
NpUMEHEeHHE U

3HAa4YEeHUEB PUPOJC U
KU3HU YETIOBEKA.
Onpenenars XJI0pUA-HOHBI

B pacTBOpE.

[Imanuposarts n
OCYIIIECTBIIATh

Ha TIPAKTHKE

XUMHYCCKHUE
AKCIIEPUMEHTBHI, TIPOBOJIUTH
HaOJII0/IeHNS,

JIeTIaTh BBIBOJIEI T10

pe3ynbTraram
BUJIEOMATEPHUAIIOB). AKCIIEPUMEHTA MIPU
Osnakomiienne ¢ 00pa3uamu XJ0pHUIOB | IpoBeIEHUH
(raJoreHu/10B). 1a6OPaTOPHBIX OTBITOB U
Jlabopamopnuiii onvim.: IPaKTUYECKUXPadoT.
N3yueHue CBOMCTB COJIIHON KUCIIOTHI. CrenoBaTh
[IpoBeneHre KaUeCTBEHHBIX peakui npaBuIaM
Ha XJIOpU/I-HOHBI. 0€301IacHOMPabOTEI
Ipaxmuueckas paboma § B TaGOPATOPHH
Ne 2: Tlomy4yeHue ConstHOM KUCIIOTHI, pu
U3y4eHue €€ CBOMCTB.
UCIIOJIb30BAaHUU
Buviuucnenus: .
. XUMHUYECKON
M0 YPaBHEHUSAM XMMUYECKUX PeaKLuid,
5 HOCYJbl U
€CJIM OJIVIH U3 PEarcHTOB J1aH B U30BITKE
A p A 000py10BaHUSI.
BricTpauBath
pa3BEPHYTHIE
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IIMCBMEHHBIEU YCTHBIE
OTBETHI C OMOPOH

Ha MHQOPMAIIHIO U3
yueOHHMKa U CIPAaBOYHBIX
MaTepruajioB, IPAMOTHO
UCII0JIB30BaTh
V3YYCHHBIN MOHATUMHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTEePUCTUKA

XAMUYCCKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapAKTEPHBIE CTEIICHU

OKHUCIICHUS.
Crpoenue u pusznueckue CBOMCTRA

IIPOCTBIX BEIIECTB — KHCIOPOA U CEPHI.
ANOTpOnHbIE MOIU(DUKAUN KUCTIOPOIA
U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoi0po/1, cTpoeHue, puznueckue u
XMMUYECKUE CBOMCTBA.

OxcHibl cepbl Kak IpeICTaBUTENN
KHCIIOTHBIX OKCHJOB.

Cepnas kucnoTa, puszndyeckue u
XUMHYECKHE CBOMCTBA (00IIME KaK

OOBsCHATD O01THE
3aKOHOMEPHOCTHUB
V3MEHEHUH CBOMCTB
3JIEMEHTOB
VIA-rpynmnsl u ux
COCIMHEHUH C YYETOM
CTPOCHUS X aTOMOB.
XapakTepu3oBaTh
dbusnueckue u
XAMHUYECKUE CBOMCTBA
POCTOTO BEIIECTBA
Cepbl U €€ COCTUHECHUI
(cepoBosiopona,
OKCHUJOB CEPBI, CEPHOU
KHUCIIOTHI, CYJIb(aToB),
CHOCOOBI MX MOJTyYEHUS,
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pUMEHEHHE U
3HAYCHUE

B TIPUPOJIC U KU3HU
yenoBeka. OnpenensiTh
Hau4ue cynbdar-
MOHOBB PacTBOPE.
OOBACHATH CYITHOCTH
IKOJIOTHYECKUX
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MpCACTAaBUTCIIA KiIaCCa KUCIIOT U

cnenudpuyeckne). XuMUYECKUE PEeaKIuu,

JIeXkKale B OCHOBE MPOMBIIUIEHHOTO
croco0a MoMyYeHUs] CEpHOM KUCIOTHI.
[Tpumenenue. Cosu CEpHON KUCIIOTHI,
KaueCTBEHHAS PeaKIys Ha CylIb(aT-uoH.
Haxoxnenue cepsl 1 €€ COeTMHEHU N

B IIpUpoJie. XUMUYECKOE 3arpsA3HEHUE
OKpY’KaIOLIEN CPEbl COETUHEHUSIMU
cephl (KUCIOTHBIE A0/, 3arpsI3HEHNE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
MpEAOTBPAILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3liaMu Cephl U e€
COEIMHEHUAMHU (BO3MOKHO
HCITIOJIb30BAaHUE BUICOMATEPUATIOB).
HaOmronenue nporecca o0yrivBaHus
caxapa noJj JeMCTBUEM
KOHILICHTPUPOBAHHON CEPHON KUCIIOTHI.
JlabopamopHvie onvimol:

N3yueHne XMMUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM peakluy Ha
cyJb(aT-uoH U HAOIIOICHUE TPU3HaKa
€€ MPOTEKaHUS

npo0ieM, CBSI3aHHBIX
c mepepaboTKon
COEIUHEHNN CEPBI.
[LmanupoBath

u

OCYILIECTBIISATh

Ha MPaKTHKE
XUMUYECKHUE
SKCIIEPUMEHTHI,
MPOBOUTH HAOJIIOACHUS,
JeJaTh BBIBOJIBI IO
pe3yibTaram
AKCIIEPUMEHTA.
CnenoBatn
paBuIam
0e3omacHoi
paboThI B
nabopaTopuu

npu
UCIIOJIb30BaHUU
XHMHUYECKOU
NOCYyIbl U
000py1O0BaHUSI.
[IpousBoauTh
BBIYUCIICHUS

o

XUMUYCCKUM
ypaBHEHUSIM.
Hcnonb3oBath npu
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BBITIOJTHEHUU YI€OHBIX
3aJJaHUM TEKCTHI
y4eOHHMKa, CIIPaBOYHbIE
MaTepUabl
(ITepuonunueckyro
CUCTEMY XUMHUUYECKUX
anemenToB /J[. W.
MenneneeBa, TabIuIly
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHMWH U COJIEH B
BOJIE,
BJIEKTPOXUMHUYECKUN
AL HAIIPSDKEHU N
METaJJIOB).
Hcnonp3oBath npu
BBITIOJIHEHUU Y9€OHBIX
3aJJaHUM U B MPOLIECCE
HCCJIE0BATEIbCKOM
NESITEIbHOCTH HAYYHO-
MOMYJISIPHYO
JUTEPATYpy
XUMUYECKOTO
COAEpKaHUs,
CIIPaBOYHbBIE
MaTepuabl, peCypchbl
HNuTepnera
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2.3

OOwas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsl.

A3ort, pochop u ux
COCIMHEHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3HUecKre U XUMHUYECKUE CBOMCTRA.
KpyroBopor a3zora B ipupo/e.
AMMHaK, ero (U3NYEeCKUE U XUMUYECKHE
CBOMCTBA, TIOJYyYCHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUe U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadectBeHHas peakius Ha HOHBI
aMMOHWUS.

A3OTHas KUCJIOTAa, €€ MOoJyuYeHUe,
bu3HYecKue 1 XUMHUISCKHAE CBONCTBA
(oOmIue Kak MmpeacTaBUTEINs Kiacca
KHCJIOT U crienupuuecKue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHnit. XUMHUYECKOE 3arps3HCHHE
OKpYXaroUIel Cpeibl COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE TOXK/IU, 3arpsi3HEHNE
BO3/TyXa, TTOYBBI U BOAOEMOB).
docdop, amnoTpomnHbie MoaUPUKAIIAN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcun pocdopa (V) u
docdhopHas kuciaora, pusndecKue u

OOBsICHATH 001IHE
3aKOHOMEPHOCTHB
W3MEHEHNUH CBOMCTB
AJIEMEHTOB

VA-rpynnel u ux
COCIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh
busnueckue u
XUMHUYECKHE CBOICTBA
MPOCTHIX BEIIECTBA30TA U
dbocdopa u ux coeTMHEHUN
(amMmmmaka, conei
aMMOHWUSI, a30THOM
KHUCIIOTBI, HUTPATOB, OKCHJIA
docdopa (V)u dochopHoii
KHUCIIOTHI, (hochaToB),
CIIOCOOBI UX TIOJTYYEHHS,
MpUMEHEHUE U 3HaUCHUE B
MPUPOJIE U KU3HU
yenoBeka. OnpenensiTh
HMOHBI aMMOHUS U Pocdat-
HWOHBI B PACTBODE.
OOBSICHATH  CYIIHOCTD
AKOJIOTHYCCKUX

npo0JieM, CBSI3aHHBIX C
HaXO0XXJIEHUEM
COeIMHEHUN a3oTa U

dbocdopa
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B OKPYXarolIen

cpeze.

[LmanupoBats u
OCYILIECTBIISIThHA
MpPaKTUKE

XUMUYECKUE
HKCIIEPUMEHTHI, POBOAUTD
HaOJII0IEHNS, 1eJIaTh
BBIBO/IbI IO pe3yJibTaTam
AKCTIIEPUMEHTA MPHU
MIPOBEJICHUN
71a00pPATOPHBIX OMBITOB U
MPaKTUYECKONPAOOTHI.
CiienoBath npaBuiIaM
0e3omacHo

paboThI B 1abopaTopuu

XUMHUYECKHE CBOMCTBA, TIOJIyYCHHE.
Ucnonb3oBanue hochatos B

KauyeCTBEMUHEPATIbHBIX YIOOPEHHIA.

Xumuueckuii ykcnepumenm:
Jlemoncmpayuu:
O3HaKOMJICHHE C
(U3NIECKIMHUCBOMCTBAMH
azora, pocdopa

U WX COeMHEHUN (BO3MOKHO

npu
UCIIOJIb30BAaHUU
XUMHYECKOU
MOCY/bl U
000py10BaHUS.
ITIponsBoauTs
BBIYUCIIEHUS 110
XUMHUYECKUM
YPaBHEHHUSIM.
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WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
O3HakomileHHE ¢ 00pa3liaMy a30THBIX
ndochopHBIX yI00pEHUH.
[Tonyuyenue, cobupanue,
pacro3HaBaHHen U3yYCHHE CBOMCTB
aMMHaKa.

B3anmopenicreue
KOHLIEHTPUPOBAHHOMN a30THOM
KUCJIOTBI C  MeAblo  (BO3MOXHO
HCITI0JIb30BAaHUE BUICOMATEPUATIOB).
JlabopamopHvie onvimol:
IIpoBeneHne Ka4eCTBEHHBIX
peaKkuiiHa HOH aMMOHUS U
docdaT-uoH, U U3y4eHue

MIPU3HAKOB WX MPOTEKAHUS.
Ilpakmuueckas paboma

Ne 3: Tlomy4yenue ammuaxka,
M3YYEHUEETO CBOMCTB.

Buiuucnenus:

110 YPABHEHUSIM XUMUYECKHX PEaKINi

Hcnonp30Bath pu
BBITIOJTHEHUH Y4E€OHBIX
3aJJaHUI TEKCThI
y4eOHHKA, CIIPABOYHBIE
MaTepuabl
(mepuoavecKyro
CUCTEMY XUMUYECKHUX
anemeHToB /1. 1.
MenpeneeBa, TaOIUILY
PacTBOPUMOCTH KHCJIIOT,
OCHOBAHHU U COJIEU B
BOJIE,
AIEKTPOXUMUYECKUN DS
HaIpsHKEHUN METaIOB)
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2.4

OOwas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynmsi.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO0mast xapaKTepUCTHKA AJIEMEHTOB
IVA-rpynmsr. OcobeHHOCTH
CTPOEHHUSATOMOB, XapaKTEPHbIE
CTEIICHU

OKHCJICHUSI.

VYrnepon, alsioTponHbIe
MOAU(UKAIIAH, PACTIPOCTPAHEHUE B
npupoze, PU3NYecKre U XUMHUYECKUe
CBOICTBA.

Ancopbmusi. Kpyrosopot
yTIEPOJIaB MPUPO/IE.

Oxcunpl yriiepona, ux pusudeckue
UXUMHYECKHE CBOMCTBA, JCHCTBUE
Ha )KUBBIC OPTAaHU3MBI, TIOTYUCHUE
U IpUMEHEHUE. DKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), runoresa
rJ1I00aJIbHOTOTIOTETIIICHUS KJIMMATa,
NAapHUKOBBIN 3P DEKT.

YronpHas KHCIIOTa B €€ COMH, UX
bu3nYecKue U XUMUYECKUE
CBOMCTBA,NIOJIyYEHUE U
MIpUMEHEHUE.

KauecTBeHHas peakuus Ha
KapOoHaT-uoHkI. Mcnons3oBanue
KapOOHATOB

B OBITY, MEJIUIIUHE, TTPOMBITINICHHOCTH
HCEJbCKOM XO35IMCTBE.
[lepBoHaYaIbHBIE TOHATHS

OOBsICHATH 001IHE
3aKOHOMEPHOCTHUB
W3MEHEHNUH CBOMCTB
AIIEMEHTOB

IVA-rpynmnsl u ux
COCIMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh
busnueckue u
XUMHYECKUE CBOKCTBA
MPOCTHIX BEIIECTB
yriiepoaa u KpeMHHUS U UX
COEIMHEHNI (OKCUIOB
yIJIEPO/Ia, YTOJIBHOU
KHUCIIOTHI, KApOOHATOB,
OKCHU/JIa KPEeMHUS,
KPEMHHEBOW KUCIIOTHI,
CUJIMKATOB), CTIOCOOBI UX
MOJTYy4YEHHUsI, MPUMEHEHUE
W3HAYEHUE B IPUPOJIE U
KU3HU YEJIOBEKA.
OOBICHATH TPUYUHHO-
CJI€ICTBEHHYIO CBS3b:
CTpOEHHE BEIECTBA —
CBOMCTBA

— MPUMEHEHUE — Ha
MpUMEPAX COCTUHEHUI
yriiepoaa u KpEMHHUS.
Omnpenensate kKapOoOHAT- U

https://oblakoz.ru/

https://physi
con.ru/eor-

list/5-himija
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00 OpraHMYCCKHUX BCHICCTBAX KaK
0 COCAMHCHUAX YIJICPpOda (MeTaH, OTaH,

CUJIMKAT-HUOHBIB PACTBOPE.
OOBSACHSTH CYIIHOCTD
AKOJIOTMYECKUX MTPoOIIeM,
CBSI3aHHBIX C
HaXO0KJIECHUEM
YIJIEKUCTIOTO Ta3a B
OKpYXaroUIen cpeie.
[ToaTBepxknath
0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEILIECTB
MpUMEpaMH MPOCTHIX
COeIMHEHUN (METaH, ATaH,
STHUJICH, allCTUJICH, DTaHOI,
TJIMIEPUH, YKCYCHAs
KHMCJIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX
COEIVMHEHUH yTJIepoJa 1
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STUJIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH,
YKCyCHasl KHCJIOTA).

[TpupoiHbIE UCTOYHUKH YIIIEBOAOPOIOB
(yroJib, npupOHbIiA ra3, HeTh),
IPOAYKTHI UX MepepaboTku (OeH3UH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BAXKHBIX
BELIECTBAX: )KHpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YETOBEKA.
MarepuanbHOE €TUHCTBO OPTaHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpewmnuii, ero ¢pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYyYEHUE U
npuMmeHnenne. CoeTnHeHUsT KPeMHHUS

B nipupoje. OOuIue npeacTaBieHus

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCIIOTE.

CunmKaThl, UX UCTIOJIB30BAaHUE B OBITY,
MEAMILMHE, TPOMBIIUIEHHOCTH.
Baxneinmme CTpOUTENIbHBIE MaTEPUAIIBI:
KepaMuKa, CTeKJIO, [IEeMEHT, OETOH,
)ene300etoH. [Ipobaembr 6e30macHOTO
UCTIOJTb30BaHUs CTPOUTEIBHBIX
MaTEepUajIoB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Moenu KpUCTAITHYECKUX PEIIETOK

OpraHUYeCKUX BEIIECTB.
OnuckIBaTh pojib OEIKOB,

KUPOB U YTIIEBOJOB B
(YHKIIMOHUPOBAHUU
KUBBIXOPIraHU3MOB,
COCTaB MPHUPOJHBIX
UCTOYHHUKOB
YIJI€BOJIOPOAOB, UX POJIb
B OBITY U
IPOMBIIIEHHOCTH.
[IpoBOIUTH BEIYMCIICHHUS

110 YPaBHECHHUAM
XUMHUYECKUX PEAKIUU.
[Lmanuposars

51

OCYILIECTBIISATh

Ha MIPAKTHKE
XAMUYECKHE
AKCTICPUMEHTHI,
IPOBOJIUTH HAOIIOICHHUSI,
JIeJIaTh BBIBOJIBI 110
pe3yibTaram
AKCIIEPUMEHTA MPHU
MPOBEICHUH
71a00paTOPHBIX OMBITOB
U TIPAKTHIECKUXPAOOT.
CnenoBatsb

npaBUIaM

Oe3omacHOM
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paboThI B

nabopaTopuu

npu

UCIIOJIb30BAaHUU
XAMUYECKOU

MOCY/IbI U
000pyIOBaHUSI.
Hcnonp3oBats npu
BBITIOJIHEHUU YY€OHBIX
3aJJaHUN TEKCTBI
y4eOHUKa, CTIPaBOYHbBIC
MaTepHaIbl
(ITepuonnueckyro
CUCTEMY XUMUYECKHUX
anemeHnToB /[[. W.
MenneneeBa, TabIHITy
PacTBOPUMOCTH KHCIIOT,
OCHOBAaHUU U COJIEH B
BOJIE,
BJIEKTPOXUMUYECKUN
pAn

HaIpsHKEHUI METAIJIOB)
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anmMasa, rpadura, QyepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJcOpOLUU

PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTUBOTa3a.

O3HakOMJIEHHE C IPOAYKIHEH
CUWJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuanibl: CUIIMKATHAS
MPOMBIIIUIEHHOCTB ).

Mopenu MOJIEKyJT OpraHUYECKUX
BEILIECTB.

JlabopamopHuwiii onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHUE CBOMCTB YTJIEKUCIIOrO rasa.
[IpoBeneHre KaYECTBEHHBIX PEAKIIUi

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3Yy4YEHHE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckue pabomoi:

Ne 4. TlonyueHue yriaekucioro rasa,
M3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaNbHbBIX
3a7a4 no teme «BaxHenIre HeMeTalIbl
U UX COCTUHEHUS»

Buiuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEaKIIUi

Hroro no pazneny

25

Pa3agesa 3. MeTaJjliibl 1 UX COeIMHEHUSA
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OO1ue cBoiicTBa 4 OOmas xapakTepucTUKa XUMUYECKIX | PacKphIBaTh CMBICI https://oblakoz.ru
METAJUIOB 3IIEMEHTOB — METAJUIOB HA OCHOBAHUHM | U3y4aeMbIX MTOHITUH U /
UXT0JI0KeHus B [leproanaeckoi TPUMEHSTh 3TH TOHSITHS https://physico
CHCTEME XHUMHYECKHUX DJIEMEHTOB IpY OIMCAHNUHCBOMCTB n.ru/eor-list/5-
JI.. MenieneeBa u CTPOCHUS BELIECTB M UX himija
aToMOB.CTpOCHHE METAIIJIOB. TpeBpaIlCHHH.
Mertanndeckast CBsI3b U OOBACHATH 001IHE
MeTaJTTIecKast 3aKOHOMEPHOCTH B
KpHUCTaJNTNYECKask perIéTka. M3MEHEHUU CBOWCTB
ODIIEKTPOXUMHUYECKUH PSIJL 3JIEMCHTOB- MCTAJIJIOB
HaIpsHDKCHUMMETauIoB. Pu3ndyeckue Y UX COEIMHEHUI C
¥ XUMHUYECKHE CBOMCTBA METAILJIOB. Y4ETOMCTPOCHHS HX
OO61ue crnocoObl MOTyYeHUS ATOMOB.
MerasuioB. I[lonsatue XapakTepru3oBaTh
0 KOPPO3HH METAJUIOB, CTPOEHKE METAILIOB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX o0uMe pU3NIECKUE U
OT KOPPO3HUH. XAMUYECKUE CBOMCTBA
CrutaBel (CTamb, 9yTyH, METAJIIOB.
JIOPaIFOMUHUN,0pOH3a) U UX XapakTepu3oBarh
MPUMEHEHUE B OBITY U 0011IHE CITOCOOBI
POMBITIICHHOCTH. HOJTYYCHHUS
Xumuueckuii IKCnEpUMeEHm: METAJIIOB.
Hemoncmpayuu: OnuceIBaTh CIOCOOBI
OO6pa3ipl METAIIJIOB U CILJIABOB. 3AIIATH METATIOBOT
H3yuenue pe3yabTaToB KOPPO3UU KOPPO3HH.
METAJIJIOB (BO3MOXKHO Cre10BaTh MpaBUIaM
UCTIOJIH30BaHUEBUICOMATEPHAIIOB). Ge30macHoii paGoThI B
JlabopamopHvie onvimoi: nabopaTopuu Tpu
O3HakoMIIEHHE C 00pa3llaMHi METATIIOB | yermolb30BAHNN
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UCILJIaBOB, MX (DU3UIECKUMU
CBOMCTBaMH.

XMMHUYECKOUN MOCYIbI U
000py10BaHUS.
[Tpon3BOANTH BEIUKCICHUS
110 YpaBHEHUAM
XUMUYECKUX PeaKIuii,
€CJIM OJIUH U3 PEarcHTOB
COJIEPKUT PUMECH.
Y4acTBoBaTh B
COBMECTHOI paboTeB
nape Wiv Tpymie.
Ucnons3oBath mpu
BBITIOJIHEHUU

y4eOHBIX 3aJIaHUI TEKCThI
yueOHUKa,
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Buiuucnenus:
M0 YPaBHEHUAM XUMUYECKUX PEAKIIUH,

CCJIM OIUH U3 pCArcHTOB COACPIKUT
IMpUuMCCH

CIIPABOYHbBIE MATEPUAIIBI
(ITepuonnueckyto
CHUCTEMY XUMHUUYECKHUX
anemeHToB /. .
MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHHUM U COJICH B
BOJIE,
BJICKTPOXUMHUYECKUHN
pAn

HaIpPsOKCHUH METAJIOB)
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3.2

Baxuerimune
METAJUIbI U X
COE€IUHEHUA

16

[IlenoyHbIe METAIIBI: MOJIOKEHHUE

B [Ieprnoanyeckoil cucteMe XUMUYECKUX
sanemeHToB J[.11. Menneneesa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B IPUPOJIC.
duU3NYeCKre U XUMUUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaymsi). OKCUJIBI
Y TUJIPOKCHUBI HATPUS U KAJTHSI.
[IpuMeHeHue METOYHBIX METAJLIOB U UX
COCIUHCHUM.

[Ilenoyno3emenbHbIE METAJIJIbI MATHUM U
KaJblUK: noyioxkeHue B [lepuoanueckoit
CHUCTEME XMMHUUCCKHUX DJIEMCHTOB

J.1. MenpaeneeBa, CTpOCHHUE UX aTOMOB,
HaXOXJeHUE B npupoje. Puznueckue u
XUMHUYCCKHUE CBOMCTBA MarHus 1
Kanblus. BaxxkHeunme coeTMHESHUS
KaJIbITUs (OKCHUI, TUIPOKCHI, COJIH).
JKE€cTKOoCThb BOMBI M CITOCOOBI €€
YCTpaHECHUS.

AJIOMUHMI: TIOJIOKCHHE

B [leprnoanyeckoit cucreme XuMHIECKUX

OOBsACHATH 0011T1E
3aKOHOMEPHOCTHUB
W3MEHEHHUU CBOMCTB
2JIEMEHTOB-

METAJIOB B UX
COCJIMHECHUH B
IpyImaxc yaéTom
CTPOCHUS UX aTOMOB.
XapakTepu30oBaTh
busnyeckue u
XUMHYECKHUE CBOMCTBA
MIPOCTHIX BEILIECTB
METAJIOB U UX
COeIMHEHU (OKCHUJIOB,
TUAPOKCUJIOB, COJIEH),
CIOCOOBI UX MOJIyYEHHUS,
MIPUMEHEHUE U 3HAUCHUE
B MPUPOJIE U )KU3HU
YyeJIOBEKa.
YcraHnaBiauBaTh
MPUYHHHO-
CJIIEJICTBEHHYIO CBSI3b:
CTPOCHHUE BEIIECTBA —
CBOMCTBA —
MIPYMEHEHHUE —Ha
MpUMepax U3y4aeMbIX
BEILIECTB.

Pacno3naBath ¢
IMOMOIIILIO KaUE€CTBEHHBIX

https://oblakoz.r|

u/

https://p

hysicon.
ru/eor-

list/5-
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peaKuHﬁ HOHBI METAJIJIOB:

MarHus,

KaJIbIIHs, AJIFOMUAHUS,
uHKa, xxenesa (1)u
xenesa (1), mequ (11).
Jloka3bIBaTh
amdoTtepHbIi
XapakTep OKCHIOB U
THIPOKCHUIOB
ATIOMUHUS U

I[UHKA.
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anemeHToB .M. MenaeneeBa, ctpoeHne
aToMa, HaXO0XKJICHUE B IPUPO/IE.
Pu3NYECKre U XUMUUECKHUE CBOMCTBA
aTrOMUHUSA. AM(POTEpHBIE CBOMCTBA
OKCHJa ¥ TUAPOKCHIA ATFOMUHUS.
JKeneso: monoxenue B [lepuonnueckon
CHUCTEME XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE aToma,
HaxoXJieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kesne3a. OKCUIbI,
ruapokcH bl 1 coiu kesesa (1) u sxenesa
(IIT), mx coctas, CBOMCTBA U MOJYyUYCHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIUSL U HATPUS C BOJOM (BO3ZMOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUATIOB).
OxpaivBaHue JIaMEHU HOHAMH HAaTpusl,
KaJIis U KaJIbIKsl (BO3MOKHO
HCIOJIb30BaHNE BUECOMATEPHATIOB)
HccnenoBanne CBOMCTB KECTKOM BOJBI.
IIporniecc ropeHus xkesne3a B KUCIOPOJe
(BO3MO>KHO HCIIOJI30BaHUE
BHUICOMATEPHUAIIOB).

JlabopamopHhvie onvimoi:

IIpoBeaeHUEe KauyeCTBEHHBIX peaKIUi
Ha UOHBI (MarHus, KJIbIUs, ATFOMUHUS,

[LmanupoBats

u

OCYUIECTBJISTh

Ha IIPAKTUKE
XUMHUYECKUE
HKCIIEPUMEHTHI,
IIPOBOJUTH HAOJIOIEHNUA,
JienaTh BBIBOJIBI 1O
pe3ynbTaram
AKCIEPUMEHTA MPU
MIPOBEJICHUU
71a00paTOPHBIX OMBITOB
U IPAKTUYECKUXPAOOT.
CnenoBatb

npaBuIam

Oe3omacHoi

paboTHI B
nabopaTopuun

npu

WCIIOJIb30BaHUNU
XUMHUYECKOU

MOCY/Ibl U
000opy10BaHUS.
IIponsBoauTH
BBIYHCIICHUS

o

XUMUYECKUM
YpaBHEHUSIM.
YyacTBOBaTH B
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COBMECTHOU

paboTeB Mmape win
rpynue.

BricTpanBaTh
pa3BEPHYTHIE
IIMCbMEHHBICH YCTHBIC
OTBETHI C ONIOPOU

Ha UHQOpMAIHIO U3
y4eOHUKA U
CIIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
HCIIOJIb30BaTh
V3y4YECHHBIN
MOHATHMHBIATIIIAPAT
Kypca XUMHH
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nuHKa, xenesa (II) u xxenesa (I111), meau
(11), onricanue MPU3HAKOB KX
MPOTEKAHMUSI.

HccnenoBanre aMm(pOTEpHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHUIA
LIMHKA.

Ilpaxmuueckue pabomui:

Ne 6. JKEcTKOCTh BOJIBI 1 METOJIBI €€
yCTpaHEHHUs.

Ne 7. Pemenue skcnepuMEeHTaIIbHBIX
3a71a4 1o TeMe «BakHelIe MeTaJljIbl U
UX COCTMHCHUS.

Buviuucnenus:

110 YpPaBHEHUSAM XUMHYCCKUX PEaKIIUH,
€CJIM OJIUH U3 PEAreHTOB JIaH B U30BITKE
WJIA COJICP>KUT IPUMECH;

MAaCCOBOM JIOJIM BBIXOAA MPOTYKTa
peakiuu

Uroro no pazneny

20

Pa3n

e 4. Xumus U OKpy Kawias cpeia

4.1

XUMHAS "
OKpyXaromas cpena

3

Bemecta u Mmarepuaisl B MOBCETHEBHOM
JKW3HU YenoBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas momoiip npu
XAMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKaloIIei
cpenbl (TpeaesibHas JOMyCTUMAast
KOHIIEHTpaIus BemecTB. Poiab xumun

XapakTepu3oBaTh pOJib
XUMUHU

B pa3NuYHbIX chepax
JICATECIIbHOCTUITIOACH,
OCHOBHBIE BEIIECTBA

Y MaTepualbl,
MIPUMEHSEMBIE B
KU3HHUCOBPEMEHHOIO
YEJI0BEKA.

https://oblako

z.ru/

https://physi
con.ru/eor-

list/5-himija
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B PEIICHUH YKOJOTUUECKHUX MPOOIIEM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

N3yuenne o6pa3iioB MaTepHaioB
(CTEeKJI0, CTUIaBBI METAJLJIOB, TIOJIMMEPHBIC
MaTepHuabl)

OOBSICHATD YCIIOBUS
0e30IacHOTO
HCIIOIB30BaHUs BEIIECTB U
XUMHYECKHAX

peakiuii B ObITY.
AHanu3upoBaTh U
KPUTUYECKH OLICHUBATH
MH(GOPMAILUIO O BIUSHUU
MPOMBILIUIEHHOCTH,
CEJIbCKOI'0 X035 CTBa,
TpaHCIOpTa U JIp. Ha
COCTOSIHUE

OKPYXaKOIIEH CPEIbI.
YMeTh OKa3bIBaTh NEPBYIO
IIOMOILb

MPU XUMUYECKHUX OXKOTax U
otpasineHusx. [ I[puaumaTe
y4acTue B 00CYKJIeHUU
npo0JieM XUMUYECKON 1
DKOJIOTUYECKON
HaIpaBJIeHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO TTO3HIIUIO TIO
npobJieMe U mpeasiaraTh
BO3MOJKHBIE IIyTH €€
penieHus

66




Wroro no pazgeny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB 68
I10 ITPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YAEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AkimonepHnoe obmectBo «M3narensctBo «IIpocBemienuey
» Xumus, 9 knacce/ I'abpuensn O.C., Octpoymos WU.I'., CnaakoB C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue

METO/IUYECKHUE MATEPHUAJIBI JIVISI YYUTEJIS

Xumusa. 9 «winacc: Hacronpnas kuura yuwmtens/ O.C. Tabpuensn, W.I'. OctpoymoB.- M.: poda, 2003
Xumus. IlpoBepounbie M KoHTpoJsibHble padoTel. 9 kmacc: O.C. Tabpuensn, I'.I' Jleicoa. M.: Ilpocsemenue, 2021
Xumust. [TpoBepounbie u kKoHTpOsIbHBIE Pab0ThL. 8 Kinacc: O.C. 'abpuensn, ['.I" JIsicoBa. M.: IIpocemenue, 202

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
Tpenaxep "O06maxo 3uanmii". Xumus. 9 kimacc https://oblakoz.ru/

Tpenaxep "O06maaxo 3uanmii". Xumus. 8 kimacc https://oblakoz.ru/

dusukon JIab https://physicon.ru/eor-list/5-himija

KPUTEPUU ONEHNUBAHUSA NIPEIMETHBIX PE3YJIBTATOB

PexoMeH1alinu o OLIEHUBAHUIO YCTHOTO OTBETA.
[Ipu ornennBanuM OTBETa OOYYAIOIIETOCS Ha MOCTABICHHBIM BOMPOC WM €T0 OTBETA IO Pe3yJIbTaTaM BBIMOJHEHUS KOHKPETHOTO
YOPKHEHUS 11eJ1eCO00Pa3HO TPUMEHUTH CIICTYIOITNE KPUTEPUH:

OtMmeTKa «5» CTaBUTCS MPHU YCIOBUU, €CIH 00YYaIOIIUNCS:
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- Jaer IIOJTHBIN apryMEHTUPOBAaHHBIN OTBET, W3JI0KEHHBIN B ONIPENEIICHHON
JIOTUYECKOM MOCJIEN0BATENBHOCTH;
- -JIIEMOHCTPUPYET NOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIUX XUMUYECKHUX
- TIOHSTUH, 3aKOHOB U TEOPHH, UCIOIB3YET UX BO B3aUMOCBS3MU IJisi OOBSCHEHUS pacCMaTPUBAEMBIX SIBIICHUW M CBOWCTB
M3Y4YaeMbIX BEILIECTB;
- YCHENIHO peaiu3yeT MOTYyYEHHbIE paHee 3HaHUs JIJIsi TOCTPOESHUS BHIBOIOB U 000OIICHHI.
OtmeTka «4» CTaBUTCS MPHU YCIOBHUH, €CIIH 00YUaIOIIUNCS:
-J1a€T OTBET, YAOBJIETBOPSIOIINN B IETIOM TpeOOBAaHUAM K OTBETY Ha OTMETKY «5», HO IIPH 3TOM JIOITYCKAET HEKOTOPbIE HETOYHOCTH
B TOJIKOBAaHUU CYIIHOCTH (PAKTOB U SIBJICHUMH, O KOTOPBIX UJET PEYb.
-CaMOCTOSITEIBHO YCTPAHSIET UMEIOIIUECS B OTBETE HETOYHOCTH.
OtmMmeTka «3» CTaBUTCS PU YCIIOBUH, €CIIM O0yUYarOIIHIC:
-laeT OTBET, KOTOPBIM MO COAEPX AHUIO B OOJbIIEH YAaCTH YIOBIETBOPSIET TPEOOBAaHUSM K OTBETY Ha OIEHKY «4», HO
JOIYCKAEeT OUIMOKHU IPH UCTIOJIb30BAHUH TEOPETHUECKOTO U (PAKTOJIIOTMYECKOTO MaTeprarna;
-HE IEMOHCTPUPYET YMEHHUS 110 YCTAHOBJICHUIO CBSI3M MEXIY U3YYEHHBIM PAHEE U HOBBIM TEOPETUYECKUM MaTEPUAIIOM;
-3aTPyIHAETCS B TOCTPOCHUHU BBIBOJIOB M 0000ILIEHNUH;
-JTOMYIICHHbIE OUTMOKH UCIIPABIISIET C IOMOIIBIO YUUTEIIS.
OtmMmeTKa «2» CTaBUTCS MPHU YCIOBUU, €CITH 00yUYaOIIUNCS
-J1a€T HEBEPHBIN OTBET Ha ITOCTABJICHHBINA BOIIPOC;
-TIOKa3bIBaeT HEC(HOPMHUPOBAHHOCTH 3HAHUM COOTBETCTBYIOIIUX MOHATUNA U 3aKOHOMEPHOCTEH;
-HEBEPHO TMPUMEHSET M3YYECHHbIEC MOHATHA, 3aKOHbI U TEOPHH AJI1 OOBSCHEHUAPACCMATPUBAEMBIX SIBIICHUNM U CBOICTB
M3y4aeMbIX BEILIECTB;
-3aTPYJHSETCS B MCHOPABJICHUM JOMYUIEHHBIX OMIMOOK KaK CaMOCTOSITEIbHO, TaK W C T[OMOIIBI YYUTEIS.

Pekomelwauuu no ouenueanur npakmuuecmtxpaﬁom

Metonpl oOpraHu3zanuyd MPAKTUYECKUX padOT W TOAXOABl K OIICHKE WX BBIMOJHEHUS OIPEACISIOTCS B
COOTBETCTBUM C TMPUHLMUIIAMUA KPUTEPUAIBHOIO OLIEHUBAHMS, KOTOPOE IMPEAINOIAracT KOMIUIEKCHYIO OLECHKY
00pa3oBaTEIbHBIX JOCTHXKEHUN OO0YyUYaroIIMXCsl ¢ YYETOM B3aMMOCBSI3M OTHENbHBIX ToKazatesnei. [Ipu oOydeHun
XUMHUU — 3TO B3aMMOCBSI3b DJIEMEHTOB HAyYHOT'O 3HAHUS, BBIPAKEHHBIXUYEpe3 CIEeNU(PUKY CoIepKaHUs MPEeIMeTa,

cucTeMa JAeMCTBUM C y4eOHBIM MAaTepUATIOMH MPAKTUUECKUE HABBIKU SKCIIEPUMEHTUPOBAHUS.
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Kaxxnoi mpakTryeckoil paboTe MpeaiecTByeT MOATOTOBUTENbHEIN dTan. CyTh €ro 3aKiII0o4aeTcsi B TOM, YTO
oOyuaroluecs mpeBapUTeIbHO MOMyYaloT UCUEPIIBIBAIOIIYI0 HHPOPMAIIMIO O TOM, KAaKHE TEOPETUYECKUE 3HAHMS
U 3HAHHUSIO TEXHHUKE MPOBEACHUS SKCIIEPHUMEHTa MOTPEOYIOTCS ISl TMPOBEACHUS MPAKTHYECKOW pabOThl, KaKOBBI
nmpaBuia Oe3omacHON paboOThI C BEmIeCTBAaMU M OO0OpPYAOBAHHEM, a TAK)KE CBEICHUS O TOM, KaK Oy/1eT OIICHUBATHCS
KaXIbIH ATal MPAaKTHYeCKOH pabOThIM OTAEIBHBIC MOKA3aTeNId YCBOCHHS COOTBETCTBYIOIIMX 3HAHWW W YMEHHI.
CBeneHus 0 COIepKATEINHHOU XapaKTePUCTUKE U KPUTEPUATHFHOM OIICHUBAHWY HEKOTOPBIX BUOBIPAKTUIECKUX PadOT

IIPUBEJICHBI B Ta0OuUIIE 3.

Tabnuya 3
Cooepoicamenvhasn xapakmepucmuka npaKmuyeckux pabomu pekomeHoayuu no

OUEHUBAHUIO UX 6bINOJIHEHUA

. Koumponupyemvie pe3yniomamoi 8binoiHsemvix oeucmautl,
Tema npaxmuyeckoupabomuwl

ux oyeHusarue

3HaHuesvll Oyenka JleamenvHocmHubiul Oyenxa

KOMNOHEHM (bannwt) KOMNOHEHM (6annvt)
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IlonydeHne HEOpraHUuYeCKOoro
BEIIECTBA

Y MCCJICIOBAHNEETO CBOWCTB:
KHCJIOPO/ia, BOJOPOIa

(8 knacc),; xnopoBogopoaa
aMMHaKa, yriiekucioro rasa(9

KAace)

1) 3HaHME 1abOPATOPHBIX
CI0c000B TOTyYEHUS
KOHKPETHBIX

BCIICCTB

2) 3HaHHE (PU3HUECKUX

U XUMHUYECKUX CBOWCTB BEILIECTB,
KOTOPBIC CJICTyCTYIUTHIBATh
pHU BEIOOPE HEOOXOUMOTO
crocoba ux coonpanus
(MeToaMH BBITSCHCHHMSI BO3/IyXa
Y BOJIbI); 1 JIJIA I0Ka3aTeIbCTBA

HaJIW4Yus MMOJYUYCHHBIX BCIICCTB

3) 3HaHUE YCIOBHIA

MMPOTCKAHUA XUMHUYICCKUX
MpouecCCOB, HCIIOJb3YCMbIX IJIA

1) cobmonenue
npaBuII 6€30MacHON
paboTHI

IIPH BBITIOJTHEHUH

XUMHNYCCKHUX OIIBITOB

2) coOmroieHue
npaBujl paboOTHI C
1ab0paTOpHBIM
o0opymoBaHUEM
IIPU MOHTaXe

npuoOpOB

3) rpaMoTHOE
o0ecrnieueHue yclIoBui

AJIA IPOBEACHU S
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IMOJYYCHHUA U UCCIICAOBAHNA

CBOMCTB 3aJaHHBIXBCIICCTB

4) ucrosb30BaHMEXUMHYECKOM
CUMBOJINKH

JUISL COCTaBJIEHUs (hopMyI
BEILIECTBY YPABHEHUM
OCYILECTBIIIEMBIX XUMHUECKUX

peaKunit

5) popmynupo-BaHUE BHIBOIOB

1 000011IeHHI 110 pe3ybTaTaM

MIPOBEJICHHBIX
HCCIeI0BaHNHI

Hmoeo:

MakcuMAJbHBIA UTOTOBBIN 0aJ1J1: 10

XUMUYIECKUX
MPOIIECCOB —
HarpeBaHne
PCaKIMOHHON CMECH,
WU3MENIbUYCHUE TBEPIBIX
BEIIECTB; PAaCTBOPEHHUE
BEIIICCTB

B BOJIE

4) oCyIIeCTBIICHHE
HaOIIOIEHUI

3a X0JIOM IIpoliecca,
(duKcupoBaHue

U OIMCaHUE €To

pE3yIbTaTOB

5) cocraBiieHne
oT4YeTa O MpoJIeIIaH-

HOU pabote
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OTMeTKA 0 NATHOAJJILHOM IIKAJIE:

«5» — 9-10 6a/10B
«4» — 7-8 6ass10B
«3» — 5-6 6asi10B

«2» — MeHee 5 0a/1J10B

Penienue

OKCIICPUMCHTAJILHBIX 3a/1a4

10 U3YYCHHOUTEME.

8 knacc: tema
«OCHOBHBIE KJIACCHI

HCOPIraHUYCCKUXBCIICCTB»

9 knacc: TeMpl

«INEKTPONUTHYECKAS

1) 3HaHue

XapPaKTCPHBIXXUMHWYCCKHUX

CBOMCTB

HCCIICAYCMBIXBCIIICCTB

2) 3HaHHE KaYeCTBEHHBIX
peaKunit
Ha KATHOHBI

N aHMOHBI

1) cobmoaeHune 1
npaBuiI 0€301acHOM

paboThI

IIPY BBITTOJTHEHUH

XUMHNYCCKHUX OIIBITOB

2) coOmroieHne 1
npaBuj paboOTHI C
1ab0paTOpHBIM

o0opymoBaHUEM
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aucconranus. XuMUYeCKUe
peaKuuun

B PAaCTBOPAXBEIIECTBY,
«HemeTanns,

«MeTtaute»

3) 3HaHUE YCIIOBUHUIPOTEKAHUS
peakIuii IOHHOTO OOMEHa J10

KOHIIa

4) npuMeHEeHUE3HAHHUI

O CBOMCTBAax BENIECTB B HOBOM
CUTyalluu — IPOTHO3UPOBAHKE
pPE3yIbTaTOB XUMUYECKHUX
peaKunit

C y4yacTuem

HCCIICAYCMBIXBCIIICCTB

3) caMOCTOSTEIbHOE
COCTaBJICHHE IJIAHA
PEILIEHUS KaXIOU
AKCTIIEPUMEHTAIbLHON
3Q/1a9H B €T0
peanuzanus — BbIOOp
pearcHToOB

U OTIpe/IeTICHUE
ITOCJICIOBATCIIBHOCTH
MIPOBEICHUS
HEOOXOIUMBIX
XUMHUYECKUX peaKIui
4) oCyIIeCTBIICHHE
HaOIrOIEHUI

3a X0JIOM TIpoIeccan
(buKcupoBaHue

1 OIIMCAHHE €TO

pE3yNbTATOB
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Hmoeo:

5) ucnosb30BaHMUEe

XUMHYECKOMCUMBOJIUKHI

JUISL COCTaBJIEHUS (hOpMyII
BELIECTBY YPABHEHUN
OCYIIECTBIISIEMBIXXUMHUYECKUX
peaKuui — MOJIEKYJISIPHBIX,
MOJIHBIX

Y COKPAILEHHBIXHOHHBIX,
OTPa’KAIOIIUX CYLIHOCTh
XUMHUYECKUX

IIponccCcoB

6) popMynu- poBaHue BHIBOAOBHU
00001IeHHI
0 Pe3yIbTaTaMIIPOBEICHHBIX

HUCCIEeI0BaHNHI

5) coctaBneHue

OoT4CTAa

0 IPOAETAHHOU

pabote
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MakcuMAJbHBIA UTOTOBBIN 0aJ1J1:

OTMmeTKa 110 NATHOAJILHOM HIKAaJIe:
«5» — 10-11 6amn0oB

«4» — 8-9 6as10B

«3» — 67 6asI0B

«2» — MeHee 6 0aJ1J10B

11

75



		2024-09-17T08:31:04+0400
	копия верна
	Веселкова Т.С.
	Я являюсь автором этого документа




