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denepanbHas pabouas mporpamma 1o ydeOHoMy npeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeaMeTHas ob6nacth «ECTeCTBEHHO-Hay4yHbIE TMPEIMEThI») BKIHOYACT
MOSICHUTEIBHYIO 3aIUCKY, COACPIKaHNe 00yUeHNUs, INTAHUPYEMbIe Pe3yIbTaThl OCBOCHUS
MPOTPaMMBI 110 XHMHH, TEMATHYECKOE TJIAHUPOBAHHE.

[TosicHuTeIpbHAS 3alKMCKa OTpakaeT OOIMe IMeNM M 3aJaud HM3Yy4YCHHUs XUMHH,
XapaKTePUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ HM3YYEHHUIO OO0yJaroliMMCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakXke MOAXOAbl K OTOOpY COJepKaHuS,
K OIPEICIICHUIO TUNIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne OOyYEeHHS PACKPBIBACT COJAEpXKATEIbHBIC JIMHUU, KOTOPHIC
npeiararoTcs g 00s13aTeIbHOTO U3YyUYCHHS B KaKJIOM KJlacce Ha YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHusI.

[TnanupyeMble pe3yiabTaThl OCBOCHHS TMPOTPaMMbl TI0 XHMHH BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIC PE3yIbTaThl 3a BECh IMEPHOJ OOYUYCHHS Ha YpPOBHE
OCHOBHOTO 00111ero oOpa3oBaHHUs, a TaKKe MPEIMETHBIC JTOCTHIKEHHS O0yYaromerocs
3a KaXXJIbIi ToJ1 OOy4EHHS.

INOACHUTEJIbBHASA 3AITMCKA

[IporpamMmMa o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OOpa3oBaTeIbHOU
mporpaMmbl OCHOBHOTO 001iero oOpa3oBanus, mnpencraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBe (¢enepanbHOW paboyell mporpaMmbl BOCIUTAHUS U C YYETOM
KOHIIETIINKA TPENnoJaBaHus ydeOHOro mpeameTa «XuMHUS» B  00pa30BaTEIbHBIX
oprannsauusx Poccuiickon denepannn.

[Iporpamma mo xumuu paspadoTaHa C IEIbI0 OKa3aHHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU pabouel mporpaMMel 10 y4eOHOMY IIpeIMETY.

[TporpamMma mo XxumMun 1a&T MpeICTaBICHHUE O LETIX, 00Iel cTpaTeruu o0ydeHus,
BOCIUTAHUS W  Pa3BUTUS  OOy4aromMXcs CpeICcTBaMHM  y4eOHOro mpeaMeTa,
yCTaHaBIMBAaET  00s3aTEJIbHOE  NPEIMETHOE  COAEpXaHue,  IpeaycMaTpUBaeT
pacnpeiesieHUe ero 1o KjaccaM U CTPYKTYPUPOBAHME IO pa3jiejaM U TeMaM NporpaMMbl
M0 XWMHHU, ONPEICNSIeT KOJUYSCTBEHHBIE W KAUeCTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHusl, PEKOMEHAYEMYIO IIOCJIEI0BAaTEIbHOCTh M3YyYEHUS XUMHUU C YYETOM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSA3C€H, JIOTHKM Y4eOHOro TpoIecca,
BO3PACTHBIX OCOOCHHOCTEM OOy4aroluxcs, OIpeaensieT BO3MOXKHOCTH IMpeaMeTa
JUIs peanu3alunu TpeOoBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHus, a TakkKe TpeOOBaHUN
K pe3ynbTaTamM OOydYeHHS XUMHHM Ha YPOBHE IeJieH M3Y4YCHHS MpPEeIMETa U OCHOBHBIX
BUJIOB yU€OHO-TIO3HABATEIHPHON JEATETLHOCTH 00YYaIoIerocsi Mo OCBOCHHUIO yueOHOTO
COJIEpKaHU.
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3HaHME XMMHHM CIYXUT OCHOBOM mJii  (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, ero NpeJICTaBIeHud 0 MaTepUuaIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (HOpMHUpYEMbIE XUMHEW TMPEACTaBICHUS O B3aUMOIIPEBPAIICHUSAX DSHEPTHH
U 00 DBOJIOIMH BEIMIECTB B MPHUPOJE, O NYTIX PEIICHHs TIOO0ATBHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM, DSHEPreTHUYECKOM, IHILIEBOU
U DKOJIOTHYECKOM 0€30MacHOCTH, POOJIeM 3APaBOOXPAHECHHUS.

N3yuenue xumnu:

CIIOCOOCTBYET peasiu3allii BO3MOXKHOCTEH I caMOpa3BUTHS U (HOPMUPOBAHHS
KyJbTYPBI TIUYHOCTH, €€ 0011el U (YHKIMOHATBHOW IPAMOTHOCTH,

BHOCHUT BKJaJ B (OPMHUpPOBAHWE MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronMxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX W HUCCJENIOBATENbCKUX  YMEHUM,  HEOOXOAMMBIX  Kak
B MTIOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATBHON JEATEILHOCTH;

3HAKOMMUT CO CIeU(PUKON HAyYHOTO MBIIIICHHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJISIa HA €IMHCTBO MPUPOABI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM JTalloM
B (hOpMUPOBAHUH €CTECTBEHHOHAYYHON rpaMOTHOCTH 00YJarOITUXCS;

crocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHUYECKOE OOpa30BaHUE
oOy4Jaronuxcsi.

Jlanupie HampaBjieHHs B OOyYeHUM XHUMHH OOECIEeUMBAIOTCS —Clenu(PpUKO
coJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPhIN ABIISETCS NeJaroruuecky aarnTipoBaHHBIM
oTpakeHueM 0a30BOM HAYKW XMMHUH Ha OMPEACIEHHOM JdTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro 0O0miero oOpa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHH, OCHOB
HEOPTaHMYECKOW XUMHUU M HEKOTOPBIX OTMAEJIbHBIX 3HAYMMBbIX MOHSITHI OpPraHUYeCcKOu
XUMHUHU.

CrpykTypa cojepkaHusi MporpaMmbl IO XUMUU copMHpoBaHA Ha OCHOBE
CHUCTEMHOr0 noaxoja k €€ uzydenuto. CoaepkaHue CKJIAIbIBACTCS U3 CUCTEMBI MOHATUI
O XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHITHUH O XUMHUYECKOW PEaKIUU.
O0e 9T CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI IO TMPHUHIHUIY IOCIEAOBATEIBHOTO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUIN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona /[.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

Y4YE€HUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBA3HU;

MPEACTABICHUH 00 IIEKTPOTUTHIESCKOM JUCCOIMAIINH BEIIECTB B PACTBOPAX.
Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU MOJYYEHHBIX U

OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONIHSST (YHKIUU OOBSICHEHWS U TPOTHO3HPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOYKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.
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OcBoeHHe mporpamMmbl MO0 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS
O XHMHYECKOM COCTAaBJISIOLIEHM HAyYHOW KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
IPUPOABL, HEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METO/IaM IMO3HAHUS B HAYKE.
N3ydyeHue XuMuu NPOUCXOIUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3YUYCHHbBIX yU4eOHBIX
npeaMeToB: «Okpykarouuii Mup», «buomnorus. 5—7 knacce» u «Puszuka. / Kiaccy.

[Ipy u3yyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHMN OCHOB XMMHUYECKOM
HAayKM KakK o00JacTH COBPEMEHHOI'O €CTECTBO3HAHHMSI, MPAKTUYECKOW AESTEIbHOCTU
YyelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYyJIbTYpbl. 3ajada y4eOHOIo
npeaMera COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMHYECKMX 3HAHUN — BaKHEUIIUX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TIOJIOKEHUU, NOCTYMHBIX O00O0OIIEHUMN
MHPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIEHWN K HAYYHBIM METOJIaM
MO3HAHUS TP H3YYEHUU BEIIECTB M XHUMHUYECKUX peakuuid, B (OpMHUPOBAHUU
U Pa3BUTHM TO3HABATEJIbHBIX YMEHUW W MX NMPUMEHEHUHU B Yue€OHO-TIO3HABATEIHLHOU
U y4eOHO-UCCIENA0BATEIbCKOM  JESITENbHOCTH, OCBOEHUMM TMpaBwi O€30MMacHOro
oOpallleHus C BEIIECTBAMU B IOBCEIHEBHOM JKU3HU.

[Ipu wW3y4yeHUM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00Opa30BaHUSI BaKHOE
3HaY€HUE MPUOOPETN TaKUE LEIH, KaK:

(dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TrOTOBOM
K €aMo00pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEILHOMY MIPUHSATHIO pEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

HaIpaBJIECHHOCTh OOYyYEHHsS Ha CUCTEMaTUYECKOe MPHUOOILIEHUE O00yJaronuxcs
K CaMOCTOATEJIbHOW ITO3HABAaTEJIbHOW AESATEIbHOCTH, HAyYHBIM METOJaM ITO3HAHUS,
bopMUPYIOLUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

oOecreueHre yClIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIMMUCS OIbITa
pa3HOOOpa3HOW JEeATEIbHOCTH, IO3HAHMS M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIMETEHITNH ), UMEIONTUX YHUBEPCATLHOE 3HAUCHUE JUTsl Pa3IMUHbBIX BUIOB
JEATEIIbHOCTH,

dbopmupoBaHue 001IeH PYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATh U OLIEHUBATD SIBJICHUSI OKPY’KAIOIIETO MUPA, UCTIONb3YS
3HaHUS W ONBIT, MOJYYECHHBIC MPU W3YUYCHUH XUMHUHU, NPUMEHATh UX TMPU PEIICHUU
po0seM B OBCEAHEBHOM KM3HU U TPYAOBOU JAEATEILHOCTH;

dbopmupoBaHre y OOYYaAIOMIMXCS TYMAaHUCTHYECKUX OTHOIICHUW, MOHUMAHMS
[IEHHOCTH XWUMHYECKMX 3HAaHUM JUIsi BBIPAOOTKH HSKOJOTUYECKH IE€JIECO00pa3HOTO
NOBEJEHUS B OBITY U TPYAOBOU ACSATENBHOCTU B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYKaroWIEN MPUPOTHOU CPEIbI;

pa3BUTHE MOTHBAIMM K  OOy4YEHHIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
Y CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS O0II€UEI0BEYECKUX LIEHHOCTEHW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY TTpOGUJIs U HAMPABJICHHOCTH JaJIbHEHIIIEr0 00yUeHHUSI.

OO6miee yMcIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3Yy4eHHS XuMuu, — 136 yacos:
B 8 Kkitacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce — 68 yacos (2 yaca B HEZCIIO).
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JJis Ka)KAo0ro Kjacca MpeaycCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCII0JIB30BAHO YYaCTHUKAMM 00pa30BaTENIbHOTO Mpoliecca B LEIsX (popMUpOBaAHUS
BapUATHBHOW COCTABJISIONICH COep KaHmsI KOHKPETHOU paboueit mporpamMmel. [Ipu sTom
oOs3aTenbHAs (MHBapUAHTHAs) 4YacTh COJACPXKAHHWS IPEIMETa, YCTAaHOBJICHHAS
IPUMEPHON padoyell mporpaMMoii, 1 BpeMsi, OTBOJMMOE Ha €€ U3y4EHHE, JT0JKHBI ObITh
COXPAaHEHBI MTOJTHOCTHIO.
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COJEPXAHUE OBYYEHUA

8 KJIIACC

IlepBoHaYabHBbIC XUMHYECKHE IOHATHS

[Ipenmer xumun. Posib XMMHUM B )KA3HU YEIOBEKa. XUMHS B CHCTEME HaykK. Tena u
BemecTBa. Ousznueckue CBOMCTBA BEHIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHsTue
O MeToAax IMO3HaHWS B XWMHH. YucTble BemiecTBa U cMmecu. CrocoObl pas3aeneHus
CMECeH.

ATOMBI U MOJIEKYIbl. XUMHUYECKHE AEMEHTHI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocThie U ClIOKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuaeckass (opmyna. BajJeHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcuUTeNnbHas aToMmHass wmacca. OTHOCUTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast 10J11 XUMUUECKOTO JIEMEHTA B COCIMHEHUHU.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3anmMocBsi3b KOJIMYECTBA, MACCHI
W 4YWClia CTPYKTYPHBIX €IUHUIl BemiecTtBa. Pacu€rbl mo QopMmynaM XUMHYECKUX
COCIMHEHH.

Pu3NUEeCKHEe U XUMUYECKHUE SBICHUS. XUMUYECKAs PEAKIUs U €€ IPU3HAKU. 3aKOH
COXpaHEHMSI MacChl BellecTB. XuUMUUYeckue ypaBHeHus. Knaccudukamuss XMMUYECKUX
peakiuii (CoeIMHEHNS, PA3JIOKCHHSI, 3aMEILICHUS, OOMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW MOCYJOH, MpaBuUjaMu palbOThl B Ja0OpaTopuu u
npuéMamMu oOpaleHusi ¢ Ja0OpaTOpHBIM O00OpYyIOBaHUEM, HU3YUYCHHE U OIKMCAHUE
(bU3NMYEeCKUX CBOMCTB 0Opa3lloB HEOPTaHWYECKHX BEIIECTB, HaOMIOJeHUE (HU3HUUYECKUX
(maBneHME BOCKA, TassHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIHSI
BOJBI) W XUMHYECKMX (TOpCHHME CBEYH, MPOKAJIMBAaHHEC MEIHONH IPOBOJIOKH,
B3aMMOJICCTBUE MeJa C KHUCJIOTOM) SIBJICHHWI, HAONMIOJIEHWEe W ONMHCaHUE MPHU3HAKOB
NPOTEKaHUs XUMHUYECKUX peakuuid (pas3jioKeHUe caxapa, B3auMOJICHCTBHE CEpPHOM
KHCJIOTBI C XJIOpUAOM Oapwus, pasnokeHue ruapokcuga meau (Il) mpu HarpeBanmy,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoM co Meau (I1), uzyuenue crmocoOoB pas3zeiieHus
cmecedd (C  TOMOIIBIO MarHura, (UIBTPOBAHWE, BBIAPUBAHUE, JTUCTHIUIALINA,
xpomarorpadus), IPOBEICHUE OYMCTKH MOBAPEHHON COJIM, HAOJIOJCHHUE W OIMCAHHE
pE3yJIbTaTOB TMPOBEACHUS OMBITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MacChl,
CO37aHue MoJIeTIel MOJIEKYJ (IIaPOCTEPKHEBBIX).

BaskHeiiime npeacTaBuTe Il HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. Coctas Bo3iyxa. Kucimopoa — 3J1eMEHT U TPOCTOE BELIECTBO.
HaxoxieHnne Kuciopoja B mpupoje, pusndeckne ¥ XMMUYECKUE CBOWMCTBA (peakiuu
ropenusi). Okcuzapl. [IpumeHenune kuciaopoga. CrocoObl TMOJNyYEHHUS KHCIOPOAa
B JabopaTopuu U MpoMbIIIeHHOCTH. KpyroBopor kucnopoga B mpupoae. O30H —
ITOTpOIHAsA MOAU(PUKALIMS KUCIOPOAa.
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TennoBoit dppeKkT XMMUYECKOW peakluH, TEPMOXUMHYECKHE YpaBHEHHMS, IK30-
U SHAOTEPMUUYECKHE peakiuu. TOIUIMBO. yrojib M MeETaH. 3arps3HEHHE BO3/yXa,
yCUJICHHE MTapHUKOBOTO 3 dekTa, pa3pylnieHue 030HOBOTO CJIOSI.

Bopopon — sneMeHT M mpoctoe BemecTBo. HaxoxaeHue BoAaopoJa B IPUPOJE,
bu3NYecKue U XMMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI MmomydeHus. KuciaoTer u
COJIH.

MonsipHblil 006EM Ta30B. PacuéThl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckre CBOMCTBA BOJbl. Boma kak pactBoputelb. PactBopsl. HachllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJIe. MaccoBast 10151 BEIIECTBA
B pacTBope. XUMHUUYECKHE CBOMCTBA BOJbI. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U
B )KM3HHU 4yesoBeka. KpyroBopoT BoibI B IpUpojie. 3arpsi3HeHUE NPUPOAHBIX BoA. OxpaHa
Y OYUCTKA MPUPOHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuit. Oxcuapl.  Kiaccubuxanuys
OKCHJIOB. cosieo0pasyroiue (ocHOBHEIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecoseoOpaszyronue. Homenknarypa okcuaoB. @u3nueckue ¥ XMMHUYECKHE CBOMCTBA
okcuaoB. [lonydeHue OKCHUIOB.

OcHoBanus. Knaccudukanus ocHoBaHMI: MIEIOYN U HEPACTBOPUMbBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHui. @DuU3WUECKME W XUMHYECKHE CBOMCTBA OCHOBaHWH.
[Tomyyenrne OCHOBaHUM.

Kucnotel. Knaccupukauust xucnor. Homenknmatypa kucnor. ®dusnyeckue u
XAMHUYECKUE CcBOMCTBa KUCHOT. P aktuBHOCTHM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa comneid. duzndyeckue M XHUMHUYECKHE CBOWMCTBA COJICH.
[Tosmydyenue conen.

['eHeTnueckas CBA3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHCHU .

Xumuueckuil sxcnepumenm:

KAUEeCTBEHHOE OIPEIECICHUE COJIEpkKAHUS KUCIOpPOJa B BO3AYyXe, MOJIy4YEHHE,
coOupaHue, paclo3HaBaHWE W M3y4YCHUE CBOMCTB KHCJIOpPOJAa, HaOJIOJICHUE
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHHUSI U MPEKPAIICHUS
ropeHus (rmoskapa), 0O3HaAaKOMJICHHE ¢ oOpa3llaMd OKCHJIOB W ONKMCAHWE WX CBOWCTB,
nojiydeHrue, coOMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB Bojopoaa (ropeHue),
B3auMojeiicTBue Bogopoaa ¢ okcugoMm wmeam  (I1)  (Bo3MOXKHO —HCHOIB30BaHUE
BUJICOMATEPUAIIOB), HAOIOICHIE 0OPA3I0B BEIIECTB KOJIMUYSCTBOM 1 MOJIb, HCCIICTIOBAHNE
OCOOCHHOCTEH PAaCTBOPEHUS BEILIECTB C PA3IMYHON PaCTBOPUMOCTHIO, MIPUTOTOBJICHUE
PacTBOPOB € ONPEAECIEHHON MACCOBOM J0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJICICTBUE
BOJBI ¢ MeTaulaMd  (HaTpueM H  KajbleM) (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCJICIOBAaHUE OOPa3I[OB HEOPraHWYCCKUX BEINECTB Pa3IMYHBIX
KJIACCOB, HAOJIO/IEHUE N3MEHEHHS OKPACKU MHIUKATOPOB B paCTBOPaxX KUCJIOT U MIEJIOUeH,
u3ydeHnue B3ammojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT
C METaJUlaMH, PEAKLIUN HEUTPAIN3ALMK, MOJIYYEHHUE HEPACTBOPUMBIX OCHOBAaHUM,
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BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 PaCTBOPA COJIU, PEIICHUE IKCIIEPUMEHTAIIBHBIX
3a7a4 1o TeMe « BaxHenIre KiacChl HEOPraHMYECKUX COCTUHEHUID.

IMepuoauueckud 3axkoH u Ilepuogmueckasi cucreMa XHMHUYECKHUX 3IJIEMEHTOB
JA.A. MengeneeBa. CTpoeHue aTromMoB. XMMHYeCKass CBA3b. OKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUU

[lepBble MOMBITKU KJIaCCUPUKALUU XUMHUYECKUX 3JIeMEeHTOB. [loHsaTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJI0YHO3EMENbHBIE METAIIIbI, TAJIOTE€HbI, THEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepponmueckunn 3akoH. llepuommueckas cucreMa XUMHYECKHX JJIEMEHTOB
J.W. Menneneea. Kopotkomnepuoanas u anmuaHonepuoanas ¢opmsl [lepuoguueckoit
cucTeMbl XuMHuueckux asemMeHToB .M. Menneneesa. [lepuoas! u rpynnel. PusnyecKkui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctraB aTomHbIX siaep. M3orombl. Onektponbl. CtpoeHue
AJIEKTPOHHBIX 0001049ek aToMOB TepBbix 20 XxuMudeckux aneMeHToB Ileprnommueckoi
cucrembl JI.M1. MenneneeBa. XapakTepuUCTUKa XUMHYECKOTO JJIEMEHTA IO €r0
nonoxenuto B [lepuognueckon cucreme J[.M. Menneneesa.

3aKOHOMEpPHOCTM HM3MEHEHUS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYNIIAM U MIEPUOJIAM.

3nauenune [lepunoanueckoro 3akoHa u Ilepuonnueckoin cucTeMbl XUMHYECKUAX
AJIEMEHTOB ISl Pa3BUTHS HAyKU U IpakTuku. /.M. MenneneeB — yu€HblN U TpaK1aHNH.

Xumudeckas  CBsi3b. KoBalieHTHas  (TOJIIpHAasE W HEMOJSIpHAs)  CBSI3b.
DIEeKTPOOTPULIATENEHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenp okucneHus. OKHUCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHUCJICHHS M BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil sxcnepumenm:

M3ydeHue oOpaslloB BEIIECTB METANIOB W HEMETA/UIOB, B3aUMOJCHCTBHUE
THAPOKCHIA IIMHKAa C pacTBOpaMd KHCIOT U IIEJNOYCH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIINX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKiuili (ropeHue,
pCaKIuu pas3lIoOKEeHUs, COCTUHEHUS).

Meorcnpeomemuvie cesa3u

Peanmuzamuss MeXNpeIMETHBIX CBS3€H MNMpU HW3YYECHUHM XHMHM B 8 Kiacce
OCYIIECTBJISIETCS Y€pPe3 UCTOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHATHM, TaK
W TIOHSTUH, SBJISIOIMIMXCA CHUCTEMHBIMU ISl OTIEJIBHBIX TMPEAMETOB €CTECTBEHHO-
HAY4YHOI'O I[UKJIA.

OO6mme ecTeCTBEeHHOHAYYHBIC TTOHSATHUS. HAY4YHBIN (DaKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanM3, CHUHTE3, KiIaccupukamus, TMEePUOJANYHOCTh, HAOIOICHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusukKa: Martepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, W30TOIHI,
PaIOaKTUBHOCTb, MOJICKYJIA, AJEKTPUUECKUN 3apsji, BEUIECTBO, TEI0, 00BEM,
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arperaTHOE COCTOSIHHE BEIICCTBA, ras, (U3MYECCKUE BEIMYMHBI, SIUHUIIEI H3MEPCHUS,
KOCMOC, IIJIaHETHI, 3BE3/161, COIHIIE.

buonorus: dbotocunTes, npixanue, ornocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TOJIE3HbIE
MCKOIIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuust

[lepuonnueckuii 3akoH. llepmommueckas cucTeMa XUMHAYECKHX DJIEMEHTOB
A.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUAYECKUX AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kalvs, KaJbLHs U UX COCAUHEHUU
B COOTBETCTBUH C MOJIOKEHHUEM AJIEMEHTOB B [leprnoanyeckoi cucTeMe U CTPOCHUEM MX
aTOMOB.

CrpoeHne BemecTBa: BUIBI XUMHYECKON CBSI3H. TUIBI KPUCTALINYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOW PEMETKM W BHJIA
XUMUYECKOU CBA3U.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCIIIUXCA K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCAUHECHUN,
I€HETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss  XMMHYECKUX  peaKUUl 1o pa3IUYHBIM MpU3HAKAM
(o 9mcnmy U cocTaBy y4YacTBYIONIMX B PEAKIUU BEIIECTB, MO TeruioBomy 3ddekry,
N0 W3MEHEHUIO CTENEHEW OKHUCICHHMS XUMUYECKHX »3JEMEHTOB, IO OOpaTUMOCTH,
M0 y4YacTHIO KaTajau3aTropa). DK30- U DHIOTEPMHUCCKUE PEaKIUH, TEPMOXHMHUUCCKUC
YpaBHEHMUSL.

[lonsitTue o ckopoctu xumuyeckod peakiuu. Ilondarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peaknusx. [loHATHEe O TOMOTeHHBIX U TEeTEPOTCHHBIX
peakuusx. Ilonstne o  karamuze. [loHsiTHE O  XMMHYECKOM  pPaBHOBECHH.
@akTOphl, BIUAIOLIME HA CKOPOCTh XUMHUYECKOW PEAKLIHUH U TOJOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKUCANTETBLHO-BOCCTAHOBUTEIBHBIC peaxkuuu, BJIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBbHOM peakiuu. COoCcTaBlIeHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUNA C UCIIOJIH30BAHUEM METO/1a AJICKTPOHHOTO OanaHca.

Teopust BAEKTPOIUTUYECKOW NUCCOLMAIMU. DIEKTPOIUTHI M HEIIEKTPOIUTHI.
Katnonsl, aHuOHbl. MeXaHuU3M AUCCOUMAMUA BELWIECTB C PAa3JIUYHBIMU BUIAMHU
xumMudeckon cBszu. Crenenp aucconuanu. CUinbHbIC U cIa0bIe JIEKTPOTUTHI.

Peakiun moHHOro OOMEHa. YCJIOBHS TPOTEKAHHWS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHU peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUN U
coJieil B CBETE MPEACTABJICHUI 00 JJIEKTPOIMTHYECKON auccoruanuu. KadecTBeHHbIC
peakunu Ha HOHBL. [IoHsATHE O TMIPOIU3E COJIEH.

10
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Xumuueckutl SKCnepumenm:

O3HAKOMJICHHE C MOJECISIMHA KPHCTAIMUYECKUX PEHIETOK  HEOPraHUYeCKUX
BEIICCTB — METAJUIOB U HeMeTa/u10B (rpaduTa U aMasa), CIIOKHBIX BEIISCTB (XJI0pHIa
HATPHsl), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIUU OT BO3IEHCTBHUS
pa3MUUHBIX (PAKTOPOB, HCCICIOBAHUE 3JICKTPOIMPOBOIHOCTH PACTBOPOB BEIIECTB,
nporiecca TUCCOIMAIIMM KHCIIOT, MIEIOYeH U CoJiei (BO3MOKHO HCIOJIb30BAHUE BHIICO
MaTEepHAaIOB), IPOBEJACHHE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIIHi
HOHHOTO 0OMeHa (00pa3oBaHKE OCajKa, BbIICICHHE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB,
WLTIOCTPUPYIOIIUX MPUMEPBl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakimii (ropeHwue,
peaKIMu Ppa3jIoKEHHs], COCAWHCHHS), PACIO3HABaHHE HEOPTaHMYCCKMX BEIIECTB
C MTOMOIIBI0 KAUECTBEHHBIX PEAKIIUil HAa HOHBI, PEIIEHUE SKCIICPUMEHTAIBHBIX 3a/1a4.

HeMmeTausbl 1 X COeJUHEHUS

OO1as xapakTepucTuKa ratoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
cTeneHu okucieHus. CTpoeHne U PU3n4eCKUe CBOMCTBA MPOCTHIX BEUIECTB — raJOre€HOB.
XYUMHUYECKHE CBOWCTBA Ha TMpuMepe xyopa (B3aMMOJIEWCTBHE C MeETaJlJIaMu,
HeMeTaJllaMH, miesiouamu). XiaopoBoopos. ColsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA,
IIOJIyYEHHE, TPUMEHEHHE. [[elicTBUE XJI0pa M XJIOPOBOAOPOJAa HA OPTaHU3M YEJIOBEKA.

BaxHeimme XJ10puabl 1 UX HAX0XKAEHUE B IPUPOJE.
O6mas xapakTepucTuka 3neMeHToB VIA-rpymnmbsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u  (U3MUECKHE CBOMCTBA MPOCTHIX
BEILECTB — KUCIIOPOAA U CEePbl. AJIIOTPONHbIE MOAU(PUKALIMK KUCIOPO/Ia U CEPBHI.
Xumunyeckue cBoiictBa cepbl. CepoBOIOpO, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHBI CEPbl KAK MPEACTABUTENN KUCIOTHBIX OKCHUZIOB. CepHasl KHCIIOTa,
dusznueckue U XMMHUYECKHUE CBOMCTBA (00IIME Kak MpEeACTaBUTENs Kiiacca KUCIOT U
cnienupuieckre). XuMUUECKUAE PEAKIIHH, JISKAIHE B OCHOBE IPOMBIIIICHHOTO crioco0a
MOJIYYEHUsI CEpHOU KUCTOThL. [IpuMenenue cepHor KUCAOThl. CoJIM CEpHOW KUCIOTBHI,
KauecTBEHHasi peakuus Ha cyiabpar-uoH. Haxoxnenwe cepbl U €€ COEIUHEHUU
B Ipupoae. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEAUHEHUSMHU CEPBI
(KUCIIOTHBIE OKIH, 3arpsS3HEHHE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPEI0TBPAILIEHUSI.
OO01ast xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE€ CTENEHU OKUCIEHUsI. A30T, paclipOCTpaHEeHUE B IpUpoie, PU3NIECKUE U
XuMu4eckue cBoictBa. KpyroBopoT a3ora B mpuponae. AMMHUaK, ero pu3nuecKue u
XUMHUYECKHE CBOMCTBA, MOJlydeHHe U npuMmeHeHue. Conu aMMOHUS, MX (PU3HUEcKUe
Y XMMHUYECKUE CBOKCTBA, MpUMeHeHne. KauecTBeHHas peakuys Ha HOHbl aMMOHMUS.
A3oTHas KHUCIOTa, e€ mojgydeHue, Gu3nyecKue U XUMUYECKHe CBOMCTBa (0OIIMe Kak
IpeiCcTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJEH
AaMMOHHSI B KayeCTBE MHUHEPAIBHBIX yaoOpeHud. XUMHUYECKOE 3arps3HCHHE
OKpYXaroLEen Cpebl COETMHEHUSIMU a30Ta (KUCIOTHBIE T0XKAM, 3arpA3HEHUE BO3/1yXa,
mo4BkI U BOJ0EMOB). Docdop, amnorpornubie Moaudukanuu docdopa, puzndeckue u
xuMudeckue coiictBa. Okcuna pochopa (V) u hochopHas kuciaora, husndecKue
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U XUMUYECKHE CBOMCTBa, momydeHue. lcnonp3oBanue ¢ochatoB B KauecTBe
MUHEPAIbHBIX yI0OpESHUA.

O6mas xapakTepucTika 3neMeHToB [V A-rpyrmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTEepHbIC CTENEHW OKHUCJICHHWS.  YTJEpoj, aUIOTPOMHBIC  MOJU(PUKAIINH,
pacrpocTpaHeHue B Mpupoje, (Ppu3nyeckue U XUMUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yriepona B npuponae. OKCUAbI yriaepoaa, uX (pU3NYECKHE U XUMHUYECKHE
CBOMCTBA, JCHCTBUE HA KUBbIE OPTAHU3MBI, IOJYYCHUE U IPUMEHEHHE. JDKOJIOTHYECKHE
po0JIeMbl, CBsI3aHHBIE ¢ OKcHoM yriepona (IV), rumoresa riio0albHOTO TOTEIICHHS
KJIMMaTa, MapHUKOBBIM 3¢ @dexT. YroyibHas Kuciora v €€ coiu, UX (PU3NYECKHe U
XUMHUYECKUE CBOMCTBA, MOTy4YeHne u mpuMeHeHrne. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavasibHbIE TMOHSTHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIUHEHUSX
yriepojga (MeTaH, 3TaH, STWJICH, alleTUJICH, 3TaHOJ, TNIMIEPUH, YKCYCHAs KHCIIOTa).
[TprpoIHbIC HICTOYHHUKH YTIICBOIOPOAOB (YToJib, MPUPOIAHBIN T'a3, HEPTH), MPOIYKTHI UX
nepepaboTku (OCH3UH), X POJIb B OBITY U IPOMBINUICHHOCTH. [IoHATHE 0 OMOIOTHYECKH
BAXKHBIX BEIIECTBAxX: KHUpax, OelKax, yrieBoJlaXx — M MX POJM B KU3HU YEJIOBEKA.
MarepuaiibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

KpemHuuii, ero gusznyeckne u XMMUYECKHUE CBOICTBA, MOIYYEHUE U MPUMEHEHHE.
CoenuHenus kpeMHust B ipupoje. O0mue npeacrasicHus o0 okcuae kpemuus (1V) u
KpeMHUEBOU KuciioTe. CHIMKAaThl, UX HUCIOJb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxnelime CTpouTeNbHbIE MaTepHasibl: KEpaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpoGiembl 0€30MacHOr0 HMCIOJIb30BaHUSI CTPOUTEIBHBIX MAaTEepUajioB
B IIOBCEIHEBHOM XU3HH.

Xumuueckuu IKCnepumenm:

U3ydeHue oOpasloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISHOW KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAONIIOJCHUE NMPU3HAKOB KX
MPOTEKAHUs, OMbBITHI, OTpAKAIOIINE (PU3HMUECKIE U XUMHUYECKHUE CBOMCTBA TajJOreHOB U
UX COEQUHEHUH (BO3MOXHO WCIOJb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJICHUE
c oOpa3iamMu XJOpPHIOB (TalOreHHIOB), O3HAKOMJICHHE C OOpas3liaMu cepbl U €€
COEIMHEHHUSIMU (BO3MOKHO HMCIOJIb30BAHNE BUAEOMATEPUANIOB), HAOIIOACHHE Mpoliecca
oOyTJIMBaHMS caxapa Ioj JeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3YyUCHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI, IMPOBEACHHE KAaueCTBEHHOU
peakiuu Ha Cyib(aT-uOH W HaONIOJeHUE TpHU3HAKa €€ TPOTEKaHWs, O03HAKOMJICHHE
¢ ¢QusuueckuMu CBoWcTBaMHU a3ora, Qochopa W HMX COCAMHECHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX YIOOpEHUH,
nojiyueHue, cobupaHue, pacro3HaBaHWE U M3y4y€HUE CBOWCTB aMMMaKa, IPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHUS W (ocdaT-uoH W U3ydeHHE MPU3HAKOB HMX
MMPOTEKaHHs, B3aUMOJICCTBUE KOHLIECHTPUPOBAHHOM a30THOW KHCIOTBI C MEIbIO
(BO3MO>XHO HCIOJIb30BAHUE BUIEOMATEPUATIOB), U3YUEHUE MOJENEH KPUCTAIUIMYECKUX
pemérok anmasa, rpadura, QymiepeHa, 0O3HAKOMIIEHHE C MPOLIECCOM aJICOPOIIH
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PAaCTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHBOTra3a,
HOJlydYeHUE, COOMpaHue, paclloO3HABaHWE M M3YyYEHUE CBOWMCTB YIJIEKUCIOrO rasa,
IPOBEICHUE KAuYEeCTBEHHBIX pEaKUWii Ha KapOOHAT M CWJIMKAT-UOHBI W H3yYEHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMJICHHWE C  IPOAYKUHMEH  CUIMKATHOU
IIPOMBILUICHHOCTH, PELICHHE JSKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «Baxueinmue
HEMETAJUIBI U UX COCTUHEHUSD).

MeTa/uibl M X COCAUHEHUS
OO6m1ast xapakTepUCTUKAa XUMUUYECKUX AJIEMEHTOB — METaJUIOB HAa OCHOBAaHUHU HX
nosnoxeHus B [lepuonnueckoin cucreMe Xumuueckux 3iaeMeHToB [[.M. Meunneneesa u
cTpoeHusi atomMoB. CTpoeHUEe MeTaJIOB. MeTauinueckas CBsI3b U METaJLTMYecKas
KpUCTAJUIMYECKAasl pEETKA. OJJNEKTPOXMMHUYECKUI s HANPSHKEHWM  METAJUIOB.
du3nyeckre 1 XMMUYECKUe CBocTBa MeTaiioB. OO11Ke CriocoObl MOTYyYEeHHS METAILIOB.
[TonsiTHE 0 KOPPO3UU METAILIOB, OCHOBHBIE CITIOCOOBI 3AIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, 4yryH, TIOPATFOMUHUHN, OpOH3a) U KX IPUMEHEHUE B OBITY M POMBIIIIIICHHOCTH.

[Ilenounsle Mmetamibl: moJokeHue B llepuomanueckor cucreMe XHUMHUYECKUX
anemeHtoB J[.M. Menzgeneesa, CTpo€HHME HX AaTOMOB, HAXOXICHHUE B IIPUPOJE.
dusnueckne W XUMHYECKHE CBolicTBa (Ha TpuMmepe Hatpus W Kaiws). OKcuabl U
TUJIPOKCUBI HATPUS U KalHs. [[pruMeHeHne MEI0YHbIX METAJIOB U KX COCIMHEHHUM.

[IlenouyHo3eMeNbHBIE METAJUIBI MArHUM U KaJIbLUN: 10JI0)KeHUe B [lepuoanueckon
cucteMe xumuueckux 3neMeHToB [[.M. MenneneeBa, CTpoeHHE UX aTOMOB, HAX0XKICHUE
B npupoae. dusnyeckue U XMMUYECKHE CBOMCTBA MAarHus M Kaublusa. BaxHenmme
COCIAMHEHUS Kaiblus (OKCHA, THUAPOKCHI, COJH). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHHS.

AOMUHHN. TOJIOKEHUE B lleproguyeckor CHCTEME XHMHUYECKHX SJIEMEHTOB
JA.UN. MengeneeBa, CTpOEHHE aToma, HaxoxiaeHue B npupoae. Duszmueckue u
XUMUYECKHE CBOMCTBA amtOMUHHS. AMGDOTEpHBIE CBOWCTBA OKCHJa U THUIPOKCUAA
ATFOMUHUSL.

Kenezo: momoxenne B Ilepuoandeckol cCuUCTEME  XMMHYECKUX  DIEMEHTOB
JA.N. MengeneeBa, CTpOEHHE aToOMa, HAXOXICHWE B mpupone. Dusnmyeckue u
XUMHUYECKHE CBOMCTBA jkelie3a. OKcuIbl, THIPOKCH bl U coiu skene3a (1) u xenesa (111),
MX COCTaB, CBOKMCTBA U MOIYYEHHUE.

Xumuueckuil sxcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMi METAJIJIOB M CIJIAaBOB, MX (PU3NYECKUMH CBOMCTBAMH,
U3y4CHUE  pe3yJIbTaTOB  KOPPO3WU  METAWIOB  (BO3MOXXHO  HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIbIUS U HATPHS C BOJIOM
(BO3MOIKHO HMCTIOJIb30BAHHE BHJICOMATEPHAIIOB), MCCIICAOBAHNE CBONCTB KECTKOM BOJIBI,
npolecca ropeHus xelie3a B KUCIopoae (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPHAIIOB),
IPHU3HAKOB IIPOTEKAHMS KAYeCTBEHHBIX PEAKIMil Ha HOHBI (MArHus, KaabI¥s, aTJFOMUHHS,
nuaka, kenesa (1) u xemesza (1), menu (I1), HaOmoneHWe W omucaHuWe MPOIECCOB
OKpaIlIMBaHMs TUTAMEHU HOHAMH HATPHS, KaTus U KaJIbIHs (BO3MOYKHO UCITOJIB30BAaHUE
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BUJICOMATEPHAIIOB), HCCIeA0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS H
TUJIPOKCUAA LHMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3aJa4 1o Tteme «Baxueimmue
METAaJJIbl U UX COCTUHCHUS.

XuMuUS ¥ OKpPY:KAOIIAs cpena

BemecrBa u Marepuanbl B IIOBCEJHEBHOW JKM3HM 4ejoBeka. besomacHoe
WCIIOJIb30BaHME BEUIECTB M XUMHUUYECKHMX peakuuid B ObITy. I[lepBas momoip mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOe 3arpsi3HEHUE OKpyKaroliel cpeabl (MpeaenbHas JIOMyCcTUMAst
koHneHTparus BemecTB (nanee — I1JIK). Poap Xxumum B permieHUHd 3KOJOTHUYECKUX
poOJieM.

Xumuueckuu sxcnepumenm:
U3y4YeHHe O0OpasloB MaTepuajaoB (CTEKIO, CIUIABBl METAJIOB, ITOJIMMEPHBIC
MaTepHaJbl).

Mesicnpeomemuvie ces3u

Peanmzamusi MEXNpeAMETHBIX CBA3€H MpU H3ydyeHUH XuUMUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK
U TIOHSATHH, SBISIONIMXCS CHUCTEMHBIMH JUISI OTICIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIEC TIOHATHS: HAYYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, KiIaccu(uKanus, TEePUOJUYHOCTh, HAONIOACHHUE, HKCIEPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHHUE, MOJIENb, SBJICHHE, MapHUKOBBIM 3((EKT, TEeXHOJIOTHs,
MaTepHabI.

®duszuka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIIbI,
pPaoOaKTUBHOCTh, MOJIEKYJIA, SJCKTPHUECKHUHA 3apsill, TPOBOJHUKH, MOITYIPOBOJIHUKH,
TURJIEKTPUKH, (DOTOIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KpUCTAINIMYECKas pemérka, CIUIaBbl, (U3HYECKHE
BEJIMYMHBI, CIUHUIBI W3MEPEHHsS], KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHue.

buonorusa: ¢dorocuHTe3, npIxaHue, Ouocdepa, HKOCUCTEMA, MHUHEPAJIbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaANbI, TOPHBIE MOPOJIbI, IMOJIE3HBIE
UCKOTIaeMble, TOTUIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE pe3yiIbTaThl OCBOCHHS MPOrPaMMBI OCHOBHOT'O 00IIEro oOpa3oBaHHMS
JOCTHTAIOTCS B XOJI¢ OOyYeHHS XHMHH B CIUHCTBE YYCOHOW M BOCIHTATCIHLHOM
JEATCILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TIPUHITHIMU B OOIIICCTBE MPAaBHJIAMHA M HOPMaMH
TTOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS 1 COLMATA3AIINH
oOy4Jaronuxcsl.

JInuHocTHbIE pe3yNbTaThI OTpaXkaroT TOTOBHOCTD oOyJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOH TO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIIMH M PacCIIMpPCHUC
OIIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTH.

1) naTpHOTHYECKOTO BOCITUTAHMSA

LEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
Hay4YHOMY HACIIEIUIO, TOHUMAHUS 3HAYCHUS] XUMUUECKON HAYKH B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpManued o MepeoBbIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA,

2) TPa’KIAHCKOT0 BOCTIMTAHUSI

MPEICTABJIEHNUS O COLMAIIBHBIX HOPMAaxX M MPaBUJIaAX MEKIMYHOCTHBIX OTHOIICHUHN
B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO T0JIE3HOM, yueOHO-
MCCIIEIOBATENIBCKOM, TBOPYECKOWM W JPYTHMX BHUAAX JIEITEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH IIPH  BBIMOJHECHUH  y4YeOHBIX,
MO3HABATENbHBIX 33]1a4, BHIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUU YUECOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHIO W B3aWUMOMNOMOIIM B MPOILECCE 3TOU
y4eOHOM AeATEeIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE M IOCTYNKH CBOHX
TOBAapUIIEH C TO3WIMA HPABCTBCHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCJIEACTBUNA MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PCHUYECKHE MPEACTABICHUS O BEIIECTBE M XUMHYCCKOH pPEaKiuH,
COOTBETCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABISIONINE OCHOBY
JUIS TIOHMMaHHs CYIIHOCTH HAyYyHOW KapTHUHBI MHUpA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IBI, B3AMMOCBS3SIX YEJIOBEKAa C MPUPOIHON CPEIOH,
O POJIM XMMHUH B IMO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAMIPABJICHHBIC HA MMOJyYCHNE HOBBIX 3HAHHI 10 XUMHH,
HEOOXOIMMBIC JIJIsl OOBSICHEHUS] HA0JIOIaeMbIX MTPOIIECCOB U SIBIICHHUM, TIO3HABATEIBHOMM,
UH()OPMAIIMOHHOM U YUTATEIILCKOW KyJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHON
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paboThI ¢ yueOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATYPOd, JOCTYITHBIMU TEXHUUECKIUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEPEC K 00YUCHUIO U MO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON U MCCIIEA0BATEIbCKON IEATEIbHOCTH, K OCOZHAHHOMY
BbIOOPY HANPaBIEHHOCTU U YPOBHSI 00Y4Y€HHUsI B JaIbHENILIEM;

4) ¢opMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3[I0pPOBbII 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUI U HENPUATHE BPEIHBIX
npuBbluek (YHOTpeOJeHUs alKoroJisi, HAPKOTUKOB, KypEHUs), HEOOXOIUMOCTH
cOOMIOICHNST TPaBUSl OE30MACHOCTH MpH OOpAallleHHH C XUMHUYECKUMHU BeEIeCTBAMHU
B OBITY U pEAIbHOM KU3HU;

5) TpyA0BOro BOCIIMTAHUSI:

HHTEPEC K MPAKTHYCCKOMY M3YUYCHHMIO Mpodeccruii W Tpyaa pasIndHOro poja,
YBOKEHUE K TPYLy U pe3yjbTaTaM TPYIOBOW JIEATEIBHOCTH, B TOM YHCIIC Ha OCHOBE
NPUMEHCHHS TPEIAMETHBIX 3HAHHWW M0 XWMHH, OCO3HAHHBIA BBHIOOP MHIUBUIAYaIbHOU
TPAeKTOPUHU TPOJODKCHUST O00pa30BaHUS ¢ Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHEIIHOW
npoeCCHOHAILHONW JIEATCIILHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTB
alalTUPOBATHCS B TIPOPECCUOHATIBHOM Cpejie;

6) 3K0JIOrM4€eCKOr0 BOCIIMTAHMA

AKOJIOTUYECKHU 1IeJIecO00pa3Hoe OTHOUIEHUE K NPHUPOAE KaK HCTOYHHMKY >KU3HU
Ha 3emiie, OCHOBE €€ CyILeCTBOBAaHUS, IOHUMAHNUE LIEHHOCTH 37J0POBOI0 U 0€3011aCHOrO
oOpa3a JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MUECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIO/ICHUS TMpaBuUi 0E€30MacHOro
MOBEAEHUS P padbOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMAX, YTPOXKAIOLUIUX 310POBBIO U
JKU3HU JTI0OEH,

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJy4aeMble TPU  HM3YUYCHUH XUMUH,
JUISL PELICHUs 3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOIHON CPENOH, ISl MTOBBILICHUS
YPOBHSI SKOJOTUYECKON KYJIbTYpbl, OCO3HAHHUS I100aTBHOTO XapakTepa SKOJOTUYECKUX
npobsiieM M MOyTell HMX pelIeHUs MOCPEACTBOM METOJOB XUMHH, 3KOJIOTHYECKOIrO
MBIIIUIEHUS, YMEHHSI PYKOBOJCTBOBATbCA UM B IO3HABATEJIBHOW, KOMMYHUKATUBHON U
COLMAIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe MEeTanpeIMETHBIX pe3yJIbTATOB BBIJICIISIIOT 3HAYMMBbIC
TUTst (HOPMUPOBAHUS MUPOBO33PEHUSI OOIIIEHAYYHBIE TOHATUS (3aKOH, TEOPHSsl, TPUHITHTI,
rumnotesa, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JPYroe.), KOTOPbIE MCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (OPMHUPOBATH TMPEACTABICHHE O 1ETOCTHOW HAyYHOW KapTHHE MHUPA,
U YHUBEpCaJIbHbIC yueOHbIC MeicTBUs (T03HAaBaTeIbHbIC, KOMMYHHUKATHBHBIE,
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PETYJISATUBHEIE), KOTOpBIE 00eCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI4EOHOU NESITEIIbHOCTH.

Ilo3znaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE H1eHCTBUS
Bba3oBble JJornueckue aecTBHA .

YMEHMSI HMCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
pPacKphIBaTh CMBICI XHMHYECKUX ITOHATHH (BBIACIATh MX XapaKTEpHbIC IPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTUSIMH), HCIOJIb30BaTh TMOHSTUA
JUIs OOBSICHEHUSI OTNICNIbHBIX (DAKTOB M SIBJICHUM, BHIOUpPATh OCHOBAHUS W KPUTEPUU
JUTST KJTaCCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHYCCKUX PEAKIUN, YCTAaHABIMBATH
MIPUYUHHO-CJICJICTBEHHBIC CBS3UM MEXKAY OOBEKTaMU HM3Y4YCHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYKTUBHBIE, JEIYKTUBHBIC, IO AaHAJOTHUM), JAejaTh BBIBOABI U
3aKJIFOYCHUS,

YMEHHE MPUMEHATH B TpoIecce IMO3HAHWA TOHATHS (IpeIMETHbIE U
METamnpeIMETHBIC), CHMBOJHUYCCKHE (3HAKOBBIC) MOJCIH, HCIOJIb3yeMbIe B XHMUH,
peoOpa3oBbIBATh IITUPOKO IPUMEHSIEMbIE B XUMHUU MOJCIBHBIC IIPEJCTABICHUS —
XUMHYCCKHIA 3HAK (CHMBOJI 2JICMEHTA), XUMHYecKast popmyria U ypaBHEHUE XUMUYCCKOM
peaKkiuu — IpHu pelieHud yuyeOHO-TI0O3HABaTEIbHBIX 3a/71a4, C YUYETOM ATUX MOJICIbHBIX
MPEJICTABJICHUIN BBIABISATh M XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA H3Y4aEMbIX
OOBEKTOB — XHMHYECKMX BEIIECTB MU XHUMHUYECKHUX pPEaKIUil, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, MNPUYUHHO-CIICICTBEHHBIE CBSI3M W MPOTHUBOPEYUS B H3Yy4AEMbIX
MpOLIECCaX U SIBJICHUAX.

ba3oBble ucciaenoBareIbCKHue AeiiCTBUS:

YMEHHUE HCHOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4YECTBE WHCTPYMEHTA
MO3HAHUS, a TaK)KE B KA4eCTBE OCHOBBI NI (POPMHUPOBAHUS THUIIOTE3BI IO IPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYXJICHUM;

npuoOpETeHUE OMbITa MO IUIAHUPOBAHWIO, OPTaHU3AlMKd M IPOBEICHUIO
YYCHUYCCKUX IKCIIEPUMEHTOB, yMEHHE HA0II0IaTh 32 XOJI0M IIPOIIecca, CaMOCTOSTEIBHO
IIPOTHO3UPOBATH €T0 pe3yJbTart, (GOPMYIHPOBATH OO0OIICHUS U BBIBOJIBI 110 PE3yIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIEOBAHUS, COCTABIATh OTYET O MPOACIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yYMEHHUE BHIOMPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAITUIO PAZTUIHBIX
BUJIOB W (OpM TPEICTABICHUS, IOJy4aeMyH0 M3 pa3HbIX HCTOYHUKOB (HAY4HO-
NomyJsipHasi JUTepaTypa XUMUYECKOTO COJIEpP’KaHUsl, CIPABOYHBIE MOCOOUS, PECYPCHI
WHTepHeTa), KPUTHYSCKH  OICHUBATh  IMPOTUBOPCUMBYID M  HEJIOCTOBEPHYIO
uHdopMaIuio;

YMEHHE MPUMEHSATh pa3IMYHbIE METOAbl M 3alpochl MpPU TOUCKE U OTOOpe
MH(OpPMAIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BBITIOTHEHUS] YUYEOHBIX U
MO3HABATENIbHBIX 3a7a4 ONpPENeNEHHOTO THUMA, NPUOOpETeHHE OmnbiTa B 00JACTU
UCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJaJCHHE
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KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAaHUS Pa3IUYHbIX TOUCKOBBIX CUCTEM, CAMOCTOATEIBHO
BbIOMpaTh ONTUMAaIbHYI (OpMY NpPEACTaBICHHUS HH(DOpPMALMM U HIUIIOCTPUPOBATH
pelaeMble 3ajaul HECJIOKHBIMYM CXEMaMU, AMarpaMmMamu, IpyrumMu popMaMu rpaduku
1 UX KOMOMHALIUSAMUY,

YMEHHE  HCHOJb30BaTh M  aHAIM3UpPOBaTH B  Ipoliecce ydyeOHOW U
UCCJIEIOBATENIbCKON  AEATENBHOCTH HWH(OPMALUIO O BIWSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOILIEH MPUPOJHOM CPEIbI.

KomMMmyHuKaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIC NTCHCTBUA!

yMEHHME 3aJlaBaTh BOMPOCHI (B XOje Auanora M (Wid) AUCKYCCHUHU) MO CYIIECTBY
o0cyxmaeMoi TeMbl, (OPMYITHPOBATh CBOM MPEJI0KEHUS OTHOCUTEIIBHO BBITIOJTHCHHUS
MPEUTOKEHHON 33/1a4H;

MPUOOpPETEHUE ONbITa NPE3CHTAIMU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
dKcIepuMeHTa (1abopaTOpHOrO OIbITa, Ja0OpaTOpHOW pPabOTHI MO HCCIEIOBAHUIO
CBOWCTB BEILECTB, YUCOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHUKAMHU [O3HABATEIBHOU U
HCCIIEIOBATENIbCKON JESATEIbHOCTH MPU PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéTa OOIIUX MHTEPECOB M COTJIAaCOBAaHMWS MO3MIMKA (0O0CYXKICHHS, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPJIMHAIINS COBMECTHBIX JICUCTBUM, OMPEICIICHUE KPUTEPUECB
0 OIICHKE Ka4eCTBa BBHIITOJHEHHOW PabOTHI U IPYTHE);

PerynsitTuBHble YHHBEpPCAJIbHbIE YYeOHbIEe NCCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPENEHATh UENU JESITEIbHOCTH, IUJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJHMPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BbIOMpaTh Haunbosnee 3(h(EeKTUBHBIE CIMOCOOBI PEIICHHS YYeOHBIX |
MO3HABATEIbHBIX  3a7a4, CaMOCTOSITEIbHO  COCTAaBJISITh WA  KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JACUCTBUN IIPU BBINIOJHEHUU 3aJaHUK C YYETOM MOJYy4YECHUS
HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATh
COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asBJICHHOW LIENH, YMEHHE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PEIJIaraeMbI€ B YCIOBUHU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTEILHOIO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOU (efepalbHON pabouel mporpaMMOl, BBIACISIIOT: OCBOCHHBIC
OOy4arolMMHUCSl Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOObl JeHCTBUHM, crenupuiecKue
JUIST TIPEAMETHON 007acTh «XWUMHS», BHIABI NEATEIHHOCTH TO TOJYyYEHUIO HOBOTO
3HaHUA, €r0 UHTEPIpPETalH, IPeoOPa30BaAHUIO U TPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
Y HOBBIX CUTYaIIHsIX.

K xoniy oOyuenuss B 8 KJjacce MpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYUAIOIUXCSI YMEHUH:
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pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKHX IOHSATHH: aTOM, MOJEKYJIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U
HEOJJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi OJIsI XUMUYECKOTO 3JIEMEHTa
B COCIMHEHHUH, MOJSPHBIA O0BEM, OKCHJI, KHCIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasi peakilus, Kiaccuukarus
pPEaKIMil: peakuuy COCOUHEHUs, PEAKIIUK PA3JIOKEHUS, PEAKIIUA 3aMEIICHHUs], PEAKIUU
oOMeHa, 3K30- U 3HJOTEPMUYECKHE PEAKINHU, TEIIOBOM 3 (eKT peakuuu, 11po aToma,
DJIGKTPOHHBIN CJIOM aToMa, aroMHas OpOuTalb, paguyc aroMa, XUMHUYECKas CBs3b,
NOJISIPHAsE W HENOJspHas KOBAJEHTHasl CBS3b, MOHHAs CBSA3b, MOH, KATHOH, AHHWOH,
pacTBop, MaccoBasi OJIsI BeliecTBa (IPOLIEHTHAS KOHIICHTPAIHs) B pacTBOpE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUA U MPUMEHSTh 3TH
MIOHATHUSA IIPU ONMCAHNUU BEIIECTB U UX IIPEBPAILLCHUN;

HCIIOb30BaTh XMMUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHS (POpPMYNI BEUIECTB U
YPABHEHUN XUMUYECKUX PEAKIINN;

OIpeAEeATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OWHApHBIX COEIWHEHMSX, MPUHAJICKHOCTh BELIECTB
K OIpeAeNéHHOMY KJIacCy COEIUWHEHUuN 1o (opMmynaM, BHUA XUMHUYECKOH CBA3U
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTAaHUYECKUX COECUHEHUSX;

packpbiBaTh cMbIci [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHMMAaHUE TEPUOJUYECKONM 3aBUCUMOCTH CBOWMCTB XHMHYECKHX 3JIEMEHTOB OT HUX
nosiokeHuss B Ilepuonnueckoll cHCTEME, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrapo;

ONMKCHIBATh W XapakTepu3oBaTh TabmuuyHyro (opmy Ilepumoanueckoil cucTeMsl
XMMHUYECKUX DJIEMEHTOB. Pa3iiuaTh MOHATHS «TJIaBHas noarpynmna (A-rpymmna)» u
«mobounass moxarpynmna (b-rpymma)», Manple W OOJBIIUE TEPHOABI, COOTHOCHUTH
0003HaUYeHHUs, KOTOpble UMeroTcsl B Tabuuue «llepuoanueckas cucreMa XUMHUECKHX
anemeHToB /(.M. MenneneeBa» C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XMMHUYECKUX OJIIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHCIO SJICKTPOHOB U
pacnpeeseHue ux 10 IEKTPOHHBIM CII0SIM);

KJIAaCCU(PUIIMPOBATh ~ XUMHUYECKHME  DJIEMEHThI, HEOPraHMYeCKHE  BEUIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB,
0 TETIOBOMY 3P HEKTY);

XapaKTepru30BaTh (OMMCHIBATh) OOIIUE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEpXkAas  ONMUCAaHWE NPUMEPAMH  MOJEKYJSPHBIX  ypaBHEHUUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLUH;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSIX;

BBIYMCIISITh OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYKO MAacChbl BEILECTB,
MacCOBYIO JOJI0 XUMUYECKOTO 3JeMeHTa Mo (opMylie COCIUHEHHUS, MAaCCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEaKIINH;
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IPUMEHSTh OCHOBHBIE ONIEPALIMH MBICIIUTEIIBHON IESTEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHeHHUE, 0000IleHNe, CUCTEeMATU3alNI0, KiIacCu(UKalKIo, BBISBICHUE MPUYUHHO-
CIEIACTBEHHBIX CBA3€W — JJII U3YYEHHUS CBOMCTB BEHIECTB M XMMHYECKUX PEAKIUM,
€CTECTBEHHO-HAYyUYHbIE METO/IbI MIO3HAHUS — HAOJIIOJIEHHUE, U3MEPEHUE, MOJICIUPOBAHHUE,
9KCHCPUMEHT (peasbHbIA U MBICIICHHBIN);

CJIeI0BAaTh IpaBUJaM MOJb30BAHMS XUMUYECKOW NOCYAOM MW J1abOpaTOpHBIM
o0oOpyZ0BaHUEM, a TaK)Ke MpaBuiaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU TI0 BBITIOJHEHUIO Ja00OPaTOPHBIX XUMHUECKUX OIBITOB IO MOJTYYEHUIO
U coOMpaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOJA W KHCIIOPOAA), MPHUTOTOBICHHIO
PacTBOPOB C OIMPEICIEHHON MAaCCOBOW JI0JIEH paCTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U
MPOBOAUTh XWMHYECKHUE JKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MLIEIOYEH M
KHCJIOT C TTOMOIIBIO HHAUKATOPOB (J1aKkMyc, (peHoTanent, METUIIOPaHX U APYTHeE).

K konny oOyuenus B 9 Kjacce mpeIMeTHblE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaThb C(HOPMHUPOBAHHOCTD Yy 00YUAIOIINUXCS YMEHUM!

PAaCKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX MTOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, BAJICHTHOCTD,
IIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKHUCIICHMS, XMMHYECKas pEeaKlus, XUMUYECKas
CBS3b, TEIUIOBOM 3(PPEKT peakuuu, MOJb, MOJSAPHBIA OO0BEM, PacTBOp, 3IEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs IUCCOLMALMs, pPEaKUUd HOHHOro OOMEHa,
KaTajlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U HEOOpaTHMbIE PpEAKIUHU,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH, OKUCIUTEND, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHHE, aJIOTpOIus, aM(pOTEpHOCTb, XUMHUYECKas CBA3b (KOBaJICHTHas,
WOHHAs, METAIMYECKas), KPUCTAIUIMIECCKAs PEIIETKa, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHWYECKOW pPEaKIUH, MpeaeiapbHo npomyctuMas koHueHtpauus [IJIK
BELIECTBA,;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U NPUMEHSITHITH
MOHATUS IIPYU ONMCAHHUH BEIIECTB U UX NPEBPALLECHUA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBiieHUs (hOpMYN BEIECTB U
YPABHEHUM XUMUYECKUX PEAKLUN;

ONpEIENATh BAJCHTHOCTb W CTENEHb OKUCIEHUS XHMHYECKHUX JJIEMEHTOB
B COCIUHEHUSAX PA3IMYHOIO COCTaBa, NMPUHAJICKHOCTh BEILECTB K OINPEACIEHHOMY
KJIacCy coequHEeHud mo (opmynaM, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHasi, MOHHaf,
METAJUIMYECKasl) B HEOPTraHMYCCKUX COCJAMHEHUSX, 3aps] HOHA 10 XUMHUYECKOM
dbopMmyre, xapakTep cpellbl B BOIHBIX PACTBOpPaxX HEOPTraHMYECKUX COCAMHEHUU, THI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBath  cMbich  I[lepuommueckoro  3axkona .M. MenneneeBa wu
JEMOHCTPHUPOBATH €r0 MOHUMAaHUE: ONMKUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (pOopMy
[lepuonueckoli CUCTEMBI XUMHUYECKHX 3JIEMEHTOB. Ppa3IMyaTh MOHSITHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobounas noarpynmna (b-rpynna)», mansie u 0osbIIne
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NEPUOABI, COOTHOCUTh O0O3HAYEHHUS, KOTOPhIE MMEIOTCA B MEPHOAMYECKON Tabiule,
C YHMCJIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M
3apsij siapa, o0Iiee YUCao 3IEKTPOHOB U paclpesiesieHne UX MO 3JIEKTPOHHBIM CIIOSM),
OOBSACHSTH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U X COECIMHEHUMN
B IIpeJieNiax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYIII C YUYETOM CTPOCHHS UX aTOMOB,
KJacCU(UIUPOBATh ~ XUMHYECKUE  DJIEMEHThl, HEOPraHM4YeCKHE  BEIIECTBA,
XUMUYECKHUE peakIMH (110 YUCIAYy M COCTaBYy YYACTBYIOIIMX B PEAKUHUU BEIIECTB,
0 TETUIOBOMY 3(PhEKTY, 10 U3MEHEHHUIO CTENIEHEN OKUCIICHHS] XUMUYECKUX 3JIEMEHTOB);
XapaKTepru30BaTh (OMUCHIBATH) O0IIHE U cien(PUIECKIEe XMMUYECKHE CBONCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPK/asi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTABJISITh YPAaBHEHUS SJEKTPOJMTUYECKON TUCCOIMAIMU KHUCIIOT, HIENoYed U
COJICH, TIOJIHBIE M COKpAII€HHbIE YPAaBHEHUS pPEaKUUid MOHHOTO OOMEHA, ypaBHEHUS
peakimii, TOITBEPKAAIOIINX CYIIECTBOBAHUE F€HETUUECKOM CBSI3U MEXAY BEUIECTBAMU
pa3IUYHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI TOCPEACTBOM
COCTABJICHHSI SJIEKTPOHHOT'O OajlaHCa ATUX PEAKIIMA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X CTPOEHUSI, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIYMCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (PopMyJie COETMHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN pPEAKIINH;

coONo/laTh TMpaBWia TOJIb30BAHUS XUMHUYECKOW TMOCylIod U JabopaTOpHBIM
o0opylioBaHUEM, a TaKXke INpaBujia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU TIO BBIMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
Y COOMPaHMIO ra3000pa3HBIX BEIIECTB (aMMHUAKa M YIIIEKKCIIOTO ra3a);

NPOBOAUTh PEAKUMH, MOATBEPKAAIONIME KAuYeCTBEHHBIM COCTaB pPa3IMYHBIX
BEILECTB. PACMO3HABaTh OMNBITHBIM IMYTEM XJIOpUI-, OpOMHI-, HOAUA-, KapOOHAT-,
dbocdar-, cunukar-, cyabdar-, TMIAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3Y4YEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OINEPALIMU MBICIIUTENIbHON AESTENbHOCTU — aHAJU3 U CUHTE3,
CpaBHEHHE, O0000IIeHNe, CHUCTEeMAaTH3allMi0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — ISl M3YYEHMsS CBOMCTB BEIIECTB W XHMHUYECKHMX PEAKUUM, €CTECTBEHHO-
Hay4YHbBIE METO/IbI TTIO3HAHUS — HAOJIIOICHNE, U3MEPEHUE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).
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8 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI IEITEILHOCTHA
pa3/iesioB U TEM Conepxanue oOydeHUs
/1t YacoB oOydJaromuxcs

y4eOHOTro npeamera

Paznen 1. HepBOHaqaanMe XUMHYCCKHEC IOHATHUSA

11

XUMUS — BaKHAS
0071acTh
€CTECTBO3HAHUS U
MPAaKTUYECKOU
JEeSITENILHOCTH
YyeJoBeKa

5

[Ipenmer xumun. Posib XumMuu B KU3HA
yesjoBeKka. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUCCKHE CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSTHUAE
BelecTB. [IoHsATHE 0 METO1aX ITO3HAHUS
B XUMHHU. YUHCTHIC BEIIECTBA U CMECH.
CnocoObI pa3fienieHus cMece.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUUYECKOU MOCY0M,

C paBuIamMu pabOTHI B Ja00paTOpPUU U
npreMaMu 0OpaleHus ¢ 1a00paToOpPHBIM
000pyI0BaHUEM.

dusnveckre CBOMCTBa 00pa3IoB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB

1 HEMETAJIJIOB.

CnocoOsI pazienieHus cMeceit
(¢puapTpOBaHKE, BEITAPUBAHNE,
JUCTHJUIALIMSA, XpoMarorpadusi).

PackpbIBaTh CMBICIT N3y4a€MbIX IIOHATHIA.
PackpeiBaTh poJib XUMUM B PUPOJIE U
YKU3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMHU.

PaznuyaTh yuCThIE BEIIECTBA U CMECH;
OJIHOPOJHBIE U HEOJHOPOIHBIE CMECH.
Paznuuate pusznueckre u XuMuYeCcKue
SIBJICHHUSL.

CrnenoBath alropuT™Mam UCIOJIb30BAHUS
AKCIIEPUMEHTATBHBIX METOJIOB —
HAOJIIOCHUS U DKCIIEPUMEHTA.
Habmtonath u onuckiBaTh 00BEKTHI

IIpU IPOBEAECHUU JEMOHCTPALIUNA U
71a00PATOPHBIX OIMBITOB MO U3YUCHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JeIEHUs] CMECEU BEIIECTB.
[IpoBOANTE XUMUYECKUN DKCTIEPUMEHT
IpH pa3jielIeHuu cMeceit (Ha mpuMepe
OYMCTKHU IMOBApPEHHOI COJIN) B XOJ€
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Jlabopamophvie onvimi:

N3yuenne n onucanue Gpuzndeckux
CBOMCTB 00pa3I[0B HEOPTaHUYECKUX
BEIIECTB.

N3yuenue cnocoOOB pa3jiesieHus cMecei
(c moMoOIIIbIO MarHuTa).

IIpakmuueckue pabomeot.

Ne 1. [IpaBusna paGoThl B J1a0OpaTOPUH U
npuéMbl 0OpaleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OUYMCTKH MOBAPEHHOM COJIN)

IpaKTHUECKON paboThl No 2.

CrnenoBaTh paBUiIaM MOJIb30BAHUS
XUMUYECKOHN NOCYA0H U Ta00paTOPHBIM
000pyI0BaHUEM, a TAKXKE MpaBUIaM
oOpalieHus: ¢ XkMUYECKUMH BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHUEH

IIPU BBIIIOJTHEHUH IPAKTHYECKON

pabotsr Ne 1.

BricTpanBath pa3BEpHYThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI

Ha uHGOpPMAITUIO U3 YUeOHHUKA U
CIIPABOYHBIX MaTE€pPUAIOB, TPAMOTHO
VICII0JI30BaTh N3YYEHHBIN ITOHSITUNHBIN
amnmapar Kypca XuMuu

1.2.

Bemniectsa u
XUMHUYECKHE

peaKIuu

15

ATOMBI 1 MOJIEKYJIBI. XUMHUUECKHE
aneMeHTbl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U CloXHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumnueckas popmyna. BaneHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOH IMOCTOSIHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHAS aTOMHAsI Macca.
OTtHOcHuTENbHAs MOJIEKYJISIpHAS Macca.
MaccoBas 105151 XMMHAYECKOT0 3JIEMEHTA
B COCJIMHECHHH.

OmnpenensTh MPU3HAKA XUMHUYECKHIX
peakuuii, ycIoBUs UX MPOTEKaHUS.
OOBACHATH CYIIHOCT (DU3UYECKUX U
XUMHUYECKHX SIBJIEHUI C TOUKH 3pEHUS
aTOMHO-MOJICKYJISIPHOTO YUEHUSI.
KnaccudunmpoBaTh XUMHUECKUE
peakiuu (1o YHUCITy U COCTaBY
pearupyronmx 1 o0pa3yromnmxcs
BEILIECTB).

CocraBnsatb GOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJIECHTHOCTH U ONIPEIEIATh
BaJICHTHOCTH MO (hOpMyJiaM BEIIECTB.
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KommmuectBo BemectBa. Mons. MossipHas
Macca. B3auMOoCBsI3b KOJIMYECTBA, MAaCChI
Y YKCJia CTPYKTYPHBIX €IMHUIL BELIECTBA.
Pacuérte mo hopmynaM XUMUIECKUX
COE€JIMHEHUM.

Ou3NYeCKre U XUMUYECKHUE SBICHUS.
XuMuyeckasi peakius u €€ Mpu3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BEIIECTB.
XHWMUYECKUE YPABHEHHUS.
Knaccudukanust XuMu4eckux peakiuun
(coeMHEHUs, Pa3JIOKCHHSI, 3aMEIIICHHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusnyeckue CBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETaJUIOB.

OO6pa3iibl BEHIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue sBJeHUs (TJIaBJICHUE BOCKA,
TassHUE JIbJla, paCTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHAEHCALUSI
BOJIbI).

XuMu4ecKue siBJIeHus (FOpEHUE CBEYH,
IPOKaJMBaHUE METHON TTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UJTU MeJia

C COJISTHOM KHMCJIOTOR).

Habmonenue npu3HakoB MPOTEKAHUS

PaccraBnsath ko3¢ hUInEeHTH

B YPABHEHUAX XUMUYCCKUX PEAKITHA.
HaGmronaTh 1 onmuchiBaTh OOBEKTHI

IIpU IPOBEJCHUU JEMOHCTPALIUNA U
71a060paTOPHBIX OTBITOB.

[TpoBoaUTH BRIYUCICHUS TIO (DOpMyIaM
XUMHUYECKUX COEUHEHUN U YPABHEHUSIM
XMMHUYECKUX PEAKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYYHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/IEHNE, MOJICJIMPOBAHHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEpalluu
MBICTUTEILHON AESTEILHOCTH
(cpaBHEHUE, KIacCU(pHUKAIINSA)
BricTpanBath pa3BépHYThIC TUCHMEHHbBIC
Y YCTHBIE OTBETHI C OITIOPOM

Ha uHGOPMAITUIO U3 YUeOHUKA U
CIIPABOYHBIX MaTE€pPUAIOB, TPAMOTHO
VICIIOJIB30BAaTh N3YYEHHBIN ITOHSITUAHBIN
ammapar Kypca XuMuu
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XUMHUYECKUX PeaAKIUi (pa3noxKeHue
caxapa, B3auMOJIECTBHE CEPHOI
KHUCIIOTBI C XJIOPUJOM Oapusi, HOTy4eHue
1 paznnoxenne rugpokcumaa meau (1)
MIPY HarpeBaHUM, B3AaUMO/ICICTBHE
xene3a ¢ pactBopoM coiu meau (11).
OnBIThI, WIUTIOCTPUPYIOIIMUE 3aKOH
COXpAHEHUSI MACCHI.

JlabopamopHvie onvimoi:

Co3nanue MoJIeNIe MOJIEKYJT
(I1apOCTEPIKHEBBIX).

Onucanue GU3NYECKUX CBOIMCTB
00pa3iioB HEOPraHMYECKUX BEIECTB —
METaJJIOB U HEMETAJLIIOB.

Habmronenue ¢pusnyeckux (IiaBieHUe
BOCKa, TasTHHE JIbJIa) U XUMHUYECKHUX
(ropeHue cBeuH, MpOKaJIMBaHUE MEAHOU
MPOBOJIOKH ) SIBJICHUI.

HaGnronenue u onucanve npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN
Pa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHOU MaCCBI
BEILIECTB, MOJISIPHOM MACChI, MaCChI
BEILIECTB, MACChl M KOJTMYECTBA BEIISCTBA,
MacCOBOM JI0JIM XMMUYECKOTO 3JIEMEHTA
o gpopMmylie CoeAMHEHUS;
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10 YPABHEHUAM XUMUYECKUX PEaKLIUA:
KOJIMYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCE
PEareHToB WIXA IPOIYKTOB PEaKLIMU

Hroro no pazneny

20

Pa3znen 2. BaxkHeiimue npeacTaBuTe 1M HEOPraHMYECKHUX BelIeCTB

2.1

Boznyx. Kucnopos.
[loasTue
00 okcHuIax

6

Bo3nyx — cmech razoB. CocTaB BO3ayXa.
Kucnopon — anemeHT u npocroe
BellecTBo. Haxoxienue kucnopoaa

B MIpUpojie, PU3NUECKUE U XUMUUECKHUE
cBoiicTBa (peakiuu ropenus). OKCHIBI.
[Tpumenenue kucnopoa. CriocoObl
MOJTYy4YEHUS KUCJIOPO/ia B JIA0OpATOPUH U
MPOMBINIIEHHOCTH. KpyroBopot
Kucaopoa B mpuponae. O30H —
aJUTOTpOITHAs MOIU(UKAIUS KUCIIOpOa.
TennoBoit 3 PeKT XMMUYECKOM peaKiini,
TEPMOXUMUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peaKkuu. TOIInBO:
yTOJIb U METaH. 3arpsi3HEHNE BO3/1yXa,
YCHJICHHE TTapHUKOBOTO d(Ppdekra,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

KauectBeHHOE omnpeiesieHre coaepKaHus
KHCJIOpPO/ia B BO3/IyXE

[Toyaenue, coOupanue, pacmo3HaBaHHUE

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPAaBHCHHH XUMUICCKUX
PEaKIMil ¢ ydacTHeM KUCIOPOIa.
XapakTepHu30BaTh (OMUCHIBATH) COCTAB
BO3/lyXa, (PU3MYECKUE U XUMUYECKUE
CBOMCTBA KHCJIOPOJIa, CTIOCOOBI €r0
MOJIYYCHH S, IPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YEIIOBEKA.
CpaBHHBATh pEaKIUy TOPCHUS U
MEJIJICHHOTO OKHCJICHHUS.

OOBACHATH CYIIHOCTh DKOJIOTHUYECKUX
po0sIeM, CBSI3aHHBIX C 3arps3HCHUEM
BO3/yXa.

CrnenoBath npaBujiaM 0€30MMacHOM
paboThI B TabopaTopuu pu
UCITIOJIb30BAHUY XUMUYECKOM MOCY Bl U
000opy0BaHUs, a TAKXKE TIpaBUIamM
oOparreHus ¢ TOPIOYMMU BEIIECTBAMMU.
[TmarrpoBaTh M OCYIIECTBIIATH Ha
MIPAKTUKE XUMUYECKHUE IKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KUCIOPOAA.
Hab6nronenue B3anMo1eiCTBHS BEIIECTB
C KHUCJIOPOAOM U yCIIOBHS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPCHUS
(mosxapa).

JlabopamopHhuwiii onvim:

O3HakomIieHHE ¢ 00pa3laMu OKCHIOB U
OIHMCaHUE UX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. [lonyyenue u cobupanue
KHCIJIOPOJIa, U3YYEHHE €TI0 CBOMCTB.
Buvruucnenus:

MOJIEKYJISIPHON Macchl KUCIOPOJa U
030Ha HA OCHOBaHUM aTOMHOU MacChl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MacChl BEILIECTBA

M0 YPaBHEHUSIM XUMHUYECKUX PEAKITUH

POBOJUTH HAOIIOJICHUS, IETaTh BHIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTa

IPU POBEJICHUH JIA0OPATOPHBIX OMBITOB
U MIPAKTUYECKOM pabOTHI.

BbIYnciaTh KOIM4eCTBO BELIECTBA,
00bEM Taza 1mo hopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpauBath pa3BEpHYThIE TMCHMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nH(QOpMaIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEpUaIoB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATHIHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [lonsarue
0 KUCJIOTaX U COJIAX

Bonopon — anemeHnT u npocroe
BemecTBo. Haxoxaenue Boopoaa

B IIpUPOJIe, PU3NICCKUE U XUMHICCKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kuciorsl u conu.
MonspHabiii 00b6EM Ta30B. Pacu&Tsr

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuyeckuii IKCnepumMenm:
Jlemoncmpayuu:

[Tomyuenue, coOupanue u

PackppiBaTh cMbICIT N3ydaeMbIX TOHATHN
Y IPUMEHSTH 3T IOHATHS IIPU ONMCAHNUN
CBOWCTB BEILECTB U UX MPEBPALICHUM.
XapakTepu3oBath (OIMUCHIBATD)
du3nUecKue 1 XuMUYEeCKre CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOJTy4eHus,
IPUMEHEHHUE.

Cobupats npubOp AJIs MOTyYEHUS
BOJIOPOAA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrio3HaBaHKE BOJAOPO/IA.
B3anmoneiicTBre Boopoaa ¢ OKCHIOM
meau (I1).

Jlabopamopmuwiii onvim:
B3anMoneicTBrE KUCIIOT C METAJLIaMH.
Ilpakmuueckas paboma.

Ne 4. [Tonydenue u cobupanue BoJI0po/Ia,
W3yUYE€HHUE €T0 CBOMCTB.

Buviuucnenus:

00BEMa, KOJTMUECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEILIECTBA UJIH 00BEMY;

00BbEMOB Ta30B 110 YPaBHEHUIO PEAKITUN
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUH XUMUICCKUX
peaKuui ¢ y4aCTUEM BOJIOPOAA.
Brrauciasate MOJISIpHYIO MacCy BEIIECTB,;
KOJIMYECTBO BEIECTBa, 00BHEM rasa,
MaccCy BEIIECTBa;

[TpoBOIUTH pacyEThI IO YpaBHEHUSIM
XUMUYECKUX PEAKIUI: KOJIUYECTBa,
00BEMa, MacChI BEIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHToB
WTH TIPOAYKTOB PEAKIIHH.

CrnenoBarth npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu npu
UCITOJIb30BAaHUY XUMUYECKOM ITOCY Bl U
000py10BaHUs, a TAKKE IIPaBUIaM
00OpallleHHs C TOPIOUYUMH BellleCTBaMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOIUTH HAOTIOJICHUS, IETaTh BHIBOIBI
10 pe3yibTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIe

2.3

Bopa. PactBopsi.
Iloastue
00 OCHOBaHUSX

dusnueckue cBoiicTBa Boabl. Boma kak
pacTBOpUTEIIb. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICI U3y4aE€MbIX [IOHATUI
Y IPUMEHSTH OTU ITOHATHUS IIPU ONIMCAHU U
CBOWCTB BEILECTB U UX MPEBPALCHUM.
XapaxkTepu3oBaTh PU3NYECKUE U
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PacTtBopsl. Ponis pacTBOpOB B IIpupoie U
B JKM3HM 4esioBeKa. KpyroBopoT BOIbI
B [IPUPOJIC. 3arpsi3HEHUE TPUPOTHBIX
BOJI. OXpaHa M 0YMCTKA MPUPOIHBIX BOJ.
HacpimieHHble 1 HEHACHIIIICHHBIS
pacTBOpBI. PacTBOPUMOCTH BEIIECTB

B Bojie. MaccoBas 101 BEIECTBA

B pacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3muiHON
PacTBOPUMOCTBIO.

B3aumonelicTBre BOabI C METAJUIAMU
(HaTpHeM M KaJIbIIUEM).
HccnenoBanue pacTBOpOB KUCIOT U
1IEJI0YEHN C TOMOIIBIO MHINKATOPOB.
Jlabopamophvie onvimoi
Uccnenosanue ocoOeHHOCTEN
pPacTBOPEHHUS BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO.

[IpurotoBneHue pacTBOpOB

C ONpeAEIIEHHOW MaCCOBOM JI0JIeH
PaCTBOPEHHOTO BEIIECTBA.
llpakxmuueckas paboma

Ne 5. IIpuroroBiieHre pacTBOpOB

C ONPEAEIIEHHOW MAaCCOBOM J10JIEU
pacTBOPEHHOIO BELIECTBA.

XUMHUYECKHE CBOMCTBA BOJIbI, €€ pOJIb KaK
pPacTBOPUTEINS B IPUPOAHBIX MPOLIECCAX.
CocTaBnsITh ypaBHEHUS] XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTb SKOJOTHYECKIX
npo6JieM, CBSI3aHHBIX C 3arpA3HEHHEM
IPUPOTHBIX BOJ, CIOCOOBI OUMCTKU BOJIBI
OT MIPUMECE, MEPHI TI0 OXPAHE BOA

OT 3arpsi3HEHUSI.

[1marrpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUIECKHE
AKCIIEPUMEHTHI, IPOBOAUTH HAOTIOICHNUS,
JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIEPUMEHTA IPU MPOBEACHUU
71a00PaTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh ipaBuiIaM 0€30MacHOMN
paboThI B 1abopaTopuu npu
UCIOJIb30BaHUU XUMHYECKOMN MOCY/IbI U
000py/IOBaHMUS.

[IpoBOAUTH BRIYUCIIEHUS C IPUMEHEHUEM
HOHSITHS «MaccoBast 10JIsl BELIECTBa

B pacTBOpPEY.

BricTpanBaTth pa3BEpHYThIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMAIUIO U3 yYeOHHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
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Bwviuucnenus:
C MICIIOJIb30BAHUEM ITOHATHUS «MacCOBas
JIOJIsl BELIECTBA B PaCTBOPE

UCIIOJIb30BaTh U3y4YECHHBIN TOHATUIHBIN
arrmapar Kypca XuMHH

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Kiaccudukanusi HECOpraHMIeCKuX
coeaunenuit. Oxcuapl. Knaccudukanms
OKCHJIOB: cosieoOpa3yrorue (0CHOBHbIE,
KHCJIOTHBIC, aM(POTEPHBIC) U
HecoJieoOpa3zyronme. HoMenknarypa
okcuoB. duznyeckre u XUMUYECKHe

CBOMCTBa OKCUJIOB. [lomydyeHne OKCUI0B.
OcHoBanus. Knaccudukarus ocHOBaHUM:

ETOYN U HEPACTBOPHUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHu. @PU3NUECKHE
Y XMMUYECKHE CBOMCTBA OCHOBAHUM.
[Tomydyenne 0CHOBaHMIA.

Kucnotel. Knaccudukanust Kucior.
Howmenknartypa kucnot. ®uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. P
aktuBHOoCcTU MeTaiioB H.H. bekerosa.
ITony4yeHnne KUCIIOT.

Comu. Homenknarypa comnei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
conen. [lomyuenue coiei.
['eneTnyeckas CBI3b MEXKy KJIaCCaMH
HEOPraHUYECKUX COCIMHEHHUIA.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudumupoBats n3ydaembie
BEIIIECTBA 10 COCTaBY U CBOVMCTBAM.
CocTtaBasaTh GOpMyJIbl OKCHJIOB, KUCTIOT,
OCHOBAHMUH, COJICH M Ha3bIBaTh UX

10 MEKIyHApPOJHON HOMEHKIATYPE.
[Iporuo3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOINX XUMHUYECKHX CBOMCTB
H3YyYEHHBIX KJIACCOB/TPYIIIT BEIICCTB,

K KOTOPBIM OHM OTHOCSITCSI.

CocCTaBIISITh MOJIEKYJISIPHBIE YPABHEHUS
peaKLUH, UIUTIOCTPUPYIOLINX
XAMHUYECKHE CBOMCTBA U CIIOCOOBI
MOJy4YE€HUS BEIIECTB U3YYEHHBIX
KJIaCCOB/TPYIII, a TaKXkKe
MOATBEPKIAOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEK1y HUMH.
[Tpon3BOUTH BEIYMCIICHUS

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIIH.
[manupoBath U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOJIIOACHU,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpUMEHTA IPU IPOBEICHUN
71a00PATOPHBIX OIMBITOB M TPAKTUIECKUAX
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OO0pa3Iel HEOPTaHNYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WIUTFOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

Jlabopamophvie onvimoi

Onpenenenre pacTBOPOB KUCIIOT U
IeJI04€l ¢ TOMOIIBIO MHANKATOPOB.
N3yyeHne B3auMOIECUCTBUSL KUCIIOT

C METAJJIaMU, PEaKIIUM HEUTpaIu3aiuu.
BzaunmopericTBue pactBopa cEpHOU
KHCITOTHI ¢ okcuaom Meu (11).
[TomydyeHue HEpaCTBOPUMBIX OCHOBaHUM.
BriTecHeHue 0JHOro MeTaia Ipyrum
W3 pacTBOpa COJIH.

llpaxmuueckas paboma

Ne 6. Pemenue skcrepuMeHTaTbHBIX
3a71a4 110 TeMe « BakHeNIe Ki1accel
HEOPTaHUYECKUX COETUHEHUIMN.
Boruucnenust:

M0 YPaBHEHUSIM XUMUYECKOU PEaKIINU:
KOJIMYECTBA BEIIECTBA, 00hEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMyY, Macce peareHTOB UJIN
MPOJIYKTOB PEAKIIUU

pabor.

CrnenoBath npasuiiaM 0€30MacHON
paboThI B 1abopaToOpun

[P UCTIOJ30BAHUU XUMUYECKON
MOCYJIbI U 000PYIOBAHMUS.
BricTpanBath pa3BEpHYThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI

Ha nH(POpMaIUIO U3 yueOHUKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BaTh N3YYEHHBIN ITOHSITUNHBIN
arnrmapar Kypca XuMHUH

Hroro no pazneny:
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Paznen 3. [lepuoauuecknii 3akon u [lepuogudeckas cucrema xumudeckux 3jeMmeHToB JI. U. MenaeseeBa. CTpoeHue
aToMOB. XumMHn4yeckasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTE/ILHbIC PeaKIUU

3.1

[Teprnoanueckuii
3aKOH U
[lepunonnueckas
cHCTEMa
XUMHUYECKUX
AJIEMEHTOB

J1. 1. Menneneena.

Crpoenune atoma

7

[TepBbIie MOMIBITKN KIacCU(UKAITIN
XUMHYECKUX 31EMEHTOB. [loHsATHE

O rpynmnax CXOJHBIX JIEMEHTOB
(LLIETIOYHBIE U MIETOYHO3EMEIIbHbIE
METaJlIbl, TAJIOT€HbI, UHEPTHBIE Ta3bl).
DNeMEeHThI, KOTOpbIE 00pa3yroT
aMm(doTepHbIC OKCUJIBI U TUAPOKCHUIBI.
[Tepuonnueckuii 3akoH. [leproanueckas
CcUCTeMa XUMUYECKHUX JIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoaHas u
JUTMHHOIIEPUOIHAST (POPMBI
[Tepuoauyeckoil CUCTEMbI XUMUYECKHUX
snemeHTOB .M. Menneneesa. [lepuoas
Y rpynnbl. DU3HYECKUNA CMBICHT
MOPSAKOBOIO HOMEPA, HOMEPOB Meproaa
U TPYIIIBI DJIEMEHTA.

Ctpoenune aroMoB. COCTaB aTOMHBIX
siaep. M3otonbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XUMHYECKUX DJIEMEHTOB
[leproandeckon CUCTEMBI

JI.1. MeneneeBa. XapakTepucTUKa
XUMHUYECKOTO 3JIEMEHTA

110 ero oJjioxeHuto B [lepuognueckon
cucrteMe JI.1. Menneneena.
3aKOHOMEPHOCTHU U3MEHEHUS pagyca

PackpsIBaTh CMBICI IEPUOIUIECKOTO
3aKOHA.

OnuceIBaTh CTPOEHUE TAOTUIIBI
«lIepnonnueckas cucreMa XMMUYECKUX
anemeHToB .M. MenpaeneeBay.
MopnenupoBaTh CTPOCHHE aTOMa,
SHEPreTUYECKUX YPOBHEU U IMOTYPOBHEMN
IIPY OMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypanuii ¥ JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh hU3UYECKUN CMBICT
NOPSAKOBOrO HOMEPA, HOMEPOB ITeproaa
Y TPYNIIBI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE DIIEMEHTBI
NIEPBBIX TPEX MEPUOIOB, KAINW, KaTbLUN
Y UX COEIMHEHUS I10 ITOJI0KEHUIO

B [Iepronnueckont cucreme

JI.1. Menpeneena.

OOBSICHITH 0011IHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB (U3MEHEHUE PaJNYCOB
aTOMOB, JIEKTPOOTPULIATENBHOCTH,
BAJICHTHOCTH) U UX COEUHEHU

B [IpeJieJIax MaJIbIX EPUOJIOB U IIaBHBIX
MOJATPYIII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX
CBOMCTB TI0 TpyNIaM U MEPUOTAM.
3nauenue [lepuoguyeckoro 3aKoHa u
[Teproauyeckoil CUCTEMbI XUMUYECKUX
AIIEMEHTOB JIJISl PA3BUTHUS HAYKU U
npaktuky. .M. MenneneeB — yd€HbIl 1
IpaKJIaHVH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmopeiicTBre ruIpOKCHIA ITUHKA

C pacTBOpaMU KUCIIOT U LIETOYEH.
MopnenupoBaHue CTpOEHUS MOJIEKYJ
MIPU TOMOIIY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
Tabmuna «Ilepuonuueckas cucrema
XUMUYECKUX IJIEMEHTOB

.. MenneneeBay.

JlabopamopHvie onvimol

O3zHakomiieHHe ¢ 00pa3iiaMu METaJJIOB U
HEMETAJUIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIM TPYyIIIIE.

BricTpauBath pa3BEpHYTHIC THCEMEHHBIC
Y YCTHBIC OTBETHI C OMTOPOI

Ha THGOPMAITUIO U3 YUSOHHUKA U IPYTHX
WCTOYHHUKOB, B TOM umucie MHTepHeTa

3.2

XHUMHUUYECKas CBA3b.
OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIE

peakuuu

Xumudeckas cBs3b. KoBageHnTHas
(osIsipHAs U HETIOJISPHAs) CBSI3b.
DIIEKTPOOTPHULIATEILHOCTh XUMUYECKUX
anieMeHTOB. MoHHas cBsa3b. CTEreHb
okuciaeHusa. OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iponeccsl

PackpbIBaTh CMBIC H3y4aeMBbIX ITOHATHUH.
OnpenensiTh BUJI XUMUYECKOHN CBSI3U

B COCJIMHCHMU.

MonennpoBaTh CTpPOCHUE MOJIEKYJI

IIPY IIOMOILM PUCYHKOB, MOJIEIIEN,
ANIEKTPOHHBIX ¥ CTPYKTYPHBIX (POpMYIL.
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OKHUCJICHUS] U BOCCTAHOBJICHHSI.
OkucauTean U BOCCTAaHOBUTEH.
XHAMHUYECKUHN DKCIIEPUMEHT: U3YUEHUE
00pa3IoB BEIIECTB METAJIJIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUAPOKCHU]IA IMHKA C pACTBOPAMU KHUCIIOT
U TIEJI0YEH, TPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEILHBIX
peakiuii (ropeHue, peakiuu
pa3JIoKEHHUs, COCUHEHHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WUTFOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIX
peakiuii (ropeHue, peakiuu
pas3IoKeHNUs, COSAMHCHHUS)

Hcnonb30BaTh XMMUYECKYIO CHUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
3JICKTPOHHOTO OajlaHca peaKIui.
Onpenensitb CTENEHb OKUCICHUS AaTOMOB
XUMUYECKUX JIEMEHTOB 10 (popMysiaM u
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHCHUU I10 CTEIICHU OKHUCJICHUS
aTOMOB XUMHUYECKHX IJICMEHTOB.
Onpenensitb OKUCIUTENb U
BOCCTAHOBHTENIb. PaccTaBisTh
KO3(pUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakurii METOI0M BJICKTPOHHOTO
OajaHca.

HaOmronaTh XMMHUYECKHE ONBITHI

10 IUIaHY, aHAJIU3UPOBATh U A€NaTh
BBIBOJIEL.

HUcnonp3zoBars UKT ni1s co3manus
MO/IEJIeH, TOATOTOBKH MTPE3EHTALUH,
JIOKJIJIOB IO TEME.

BricTpanBaTth pa3BEpHYThIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(opMaruio U3 yueOHHUKA U JIPYTUX
HMCTOYHUKOB, B TOM umcie MHTepHeTa

Wtoro mo pasneny 15
PesepBHOE BpeMs 3
OBILLEE Y1CJIO YACOB 68
11O ITPOI'PAMME
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9 KJIACC
HaumeHoBanue
No KonmnuecTtBo OcHOBHBIE BUIBI €SI TEIILHOCTH
pa3liesioB U TeEM ConeprxkaHue o0ydeHHs
/i JacoB 00yJaronmxcs
y4eOHOTro MpeMeTa
Pa3zpnen 1. BemiecTBO M XUMHYeCKHE PeaKIUH
1.1 | IloBTOpenue u 5 [Tepuoanueckuii 3akoH. [lepuoauueckas | XapakTepu3oBaTh XUMHUUECKUE JIEMEHTHI
yriyoJIeHUE 3HAaHUT CUCTEMA XUMHUYECKUX DJIIEMEHTOB MIEPBBIX TPEX IEPUOJIOB, KaTUA U KaJIbIIU
OCHOBHBIX Pa3JIeJIOB J.N. MenneneeBa. CTpoeHHE aTOMOB. 1o ux nojoxeHuto B [lepuoanueckon

Kypca 8 kiacca

3aKOHOMEPHOCTH B U3BMEHECHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KW, KAJIBIUSA U UX
COCIVMHECHUN B COOTBETCTBUH

C ITOJIOKEHUEM DIIEMEHTOB

B [lepronueckoi cucTeMe U CTPOCHUEM
MX aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMAYECKOU
CBsI3U. THIIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTALUIMYECKOU
PELIETKU Y BUJA XUMUYECKOU CBSI3H.
Knaccudukanus 1 HoMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS

K pa3JINYHbIM KJIACCAM HEOPraHUYECKHUX
COEAMHEHN, TEHETUYECKas CBA3b
HEOPTaHWYECKHUX BEIIECTB.

cucteme /1. 1. Menaeneena.
KnaccuduupoBars 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3yUYECHHBIX
KJIACCOB.

OnuceiBath 001IME XUMUYECKHE
CBOMCTBA BEILIECTB PA3JINYHBIX KJIACCOB,
NOATBEPAKAATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUAX
pEaKIHU.

Onpenenars BUJ XUMUYECKOH CBSI3H U
THIN KPUCTAJUIMYECKOU PEIIETKU
BEILECTBA.

[Iporno3upoBath CBOKMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOEHHUS.
BricTpanBaTth pa3BEpHYThIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOPMAIUIO U3 yYeOHHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO
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Xumuueckuii 3Kcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJECIIAMHU
KPUCTAIUTMYECKUX PEIIETOK
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB
¥ HeMeTa/uioB (TpaduTa v ammasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHS)

VCIIOJIb30BaTh U3yYECHHBIN TOHATUIHBIN
arrmapar Kypca XuMHH

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuii

Knaccudukanys XuMu4ecKkux peakuun
10 Pa3JIUYHbIM ITPU3HAKaM (TI0 YUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILECTB, N0 TEIIOBOMY 3P EKTY,

10 U3MEHEHMIO CTEIIEHEW OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB,

110 0OPaTUMOCTH, TIO YHACTHUIO
KaTajauzaTopa). DK30- U
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXHMHYECKUE YPABHEHHUS.
[loHATHE O CKOPOCTH XMMUYECKOU
peakiuu. [Torsitue 06 oOpaTUMBIX

1 HEOOpAaTUMBIX XUMUYECKUX PEAKIUSX.
[ToHsITHE O TOMOT€HHBIX U I€TEPOTE€HHBIX
peakusax. [Tonstue o katanuse.
[ToHsATHE O XUMHUYECKOM PAaBHOBECHUHU.
@DaxTopkl, BIMUSIIOLIIME HA CKOPOCTh
XUMUYECKON PEAKLUU U TIOJI0KEHHE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICT N3y4aeMbIX NOHATHI
Y IPUMEHSITh 3TU MOHSITHUS IPU ONUCAHUU
CBOKCTB BEILIECTB U UX MPEBPALICHUN.
KnaccuduupoBarb XuMu4ueckue
peaKIyu MO Pa3InYHbIM MIPU3HAKAM.
¥YcraHaBIuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peaklK OT Pa3IMYHbIX
bakTopoB.

[TIporno3npoBath BO3MOKXHOCTH
MPOTEKAHUSI XUMUUECKHUX MTPEBPAILICHUM
B PA3JIMYHbBIX YCIOBUSIX.

OnpenensiTb OKUCIUTEND U
BoccTtaHoBuTenbs B OBP.

CocTaBisATh 3EKTPOHHBIN OanaHc
peaKIuu.

[Tpou3BOANTE BBIUKCICHUS

0 XMMUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE
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peaKIyu, dJIEKTPOHHBIN OanaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHOU
peakuuu. CocTaBieHUE ypaBHEHUU
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKkiuii C UCTO0JIb30BAaHUEM METOAA
AIIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON pEakIMu OT BO3JICUCTBUS
Pa3IMYHBIX (DAKTOPOB.

OMNBITHI, WUTFOCTPUPYIOIIUE IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peakiuii (ropeHue, peakiuu
Pa3JIoKEHHUs, COCTMHCHUS).
Buviuucnenus:

KOJINYECTBA BEIIECTBA, 00BEMA M MacChl
peareHTOB WU MPOIYKTOB 1O
YpPaBHEHUSM XHUMHUYECKUX PEaAKIIUM

Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAITUIO U3 YICOHUKA U
CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATUIHBIN
armapar Kypca XuMHH

1.3

DNEKTPOIUTHYECKAS
JTUCCOLTHAITHS.
XUMUYECKUE
peakuu

B pacTBOpax

Teopust 2MeKTpOIUTHUECKOU
JIUCCOIMALINU. DJIEKTPOJUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JTUCCOILMAIINY BEIICCTB

C Pa3IMYHBIMU BHUJIAMUA XUMHUYECKON
cBs3u. Crenenp nucconuanuu. CHIbLHBIC
U c1a0ble IEKTPOTUTHI.

Peakuu nouHoro ooMena. Y cioBus

PackppiBaTh CMBICH M3y4aeMBbIX IOHATHUH,
a TAK)KE CMBICJI TEOPUU
BJICKTPOIUTUYECKOU TUCCOLUALUH.
OOBICHATH TPUUUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3InyaTh ClIa0ble U CHIIbHBIC
BJIEKTPOJIUTHI.

CocCTaBIIsITh YpaBHEHUS TUCCOLIMALIAN
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MIPOTEKAHUS pPeaKIuii HOHHOTO 0OMEHa,
MIOJTHBIE ¥ COKPAIEHHBIEC HOHHBIE
ypaBHeHHS peakiuii. CBOHCTBa KUCIIOT,
OCHOBAHMI U COJICH B CBETE
MpeACTaBICHUHN 00 JIEKTPOTUTHUECKOM
nuccormarnuu. KadecTBeHHbBIE peaKIuu
Ha HOHBIL. [[oHATHE O TUAPOIIN3E COTEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371eKTPOIIPOBOTHOCTH
PacTBOPOB BEIIECTB, Ipoliecca
JIACCOIUAIINHI KHUCJIOT, IIEJI0YeH

1 coJjieit (BO3MOXKHO UCITOJIb30BaHUE
BUJICOMATEPUAJIOB).

OMBITEI, WUTFOCTPUPYIOIMIHUE TPU3HAKH
MPOTEKaHUsl peaKMii HOHHOTO OOMeHa
(oOpa3oBanue ocajaka, BbIICICHHE T'a3a,
o0pa3oBaHUE BOJIbI).

Pacno3naBanne HeOpraHMIECKUX
BEIIIECCTB C IOMOII[LIO KAY€CTBEHHBIX
peaKIii Ha HOHBI.

JlabopamopHmuwiii onvim.

N3y4yenue npu3HakoB MPOTEKAHUS
peakIuy HOHHOTO 0OMEHA B pacTBOpax
AIEKTPOIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOIHbBIC U
COKpAIllEHHbIC NOHHBIE YPABHEHUS
XUMUYECKUX PEaKInii HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS MPOCTHIX
peakuu TUAPOIU3a COJIEH.
XapakTepu3oBaTh 00IINE XUMHUYECKUE
CBOICTBA BEILECTB Pa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JUCCOLUALINY; IOJTBEPKIATh CBONCTBA
IpUMEpPaMH MOJIEKYJIIPHBIX U HMOHHBIX
YPaBHEHUM XUMUYECKUX PEAKIIHM.
Pemiats skciepuMeHTanbHbIC 3a]1a41

0 TEME.

[InaHnpoBaTh U OCYILIECTBISATH

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, MPOBOAUTH HAOJIIOACHUS,
JeJaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OTBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBujiaM 0€30MMacHOM
paboThl B 1abopaTopuu npu
WCIIOJIb30BaHUN XUMUYECKOU MOCY/IbI U
000pyI0BaHUS.

[TpoBOUTH BEIYUCIICHUS IO XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 110 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX PEAKLIUI

B Mape WK TPYIITe.
BricTpanBath pa3BEpHYyTHIC THCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha HHpoOpMaIuio 13 yueOHUKA U IPYyTUX
MCTOYHHUKOB WH(OpPMAIUHU, B TOM YHCIIC
HNuTepuera

Hroro no pazaeny

17

Pasznea 2. HemeTaaabl M MX COeTUHEHUS

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKUX
2JIEMEHTOB
VIIA-rpynmsi.
I"anorenn:

OO611as xapakTepucTHKa rajoreHOB.
Oco0EHHOCTH CTPOCHHUS aTOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pU3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — I'aJIONE€HOB.
XUMHUYECKHE CBOMCTBA HA PUMEPE
xJji0opa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMeTaJlIaMH, IIeJI0OYaMH).
XnopoBojopoa. ComnsiHast KUCIIOTA,
XAMHUYECKUE CBOMCTBA, OJTYyUYECHUE,
IpuMeHeHue. JlercTBre xiopa u
XJIOPOBOAOPOa HA OpTraHU3M YeJIOBEKa.
Baxueimme XJI0puapl 1 UX HAXOXKICHUE
B MIPUPO/JIC.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OMBITHI, OTpaXaroIKre PU3NIECKUE U
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COeMHEHUN (BO3MOXKHO HCITOJIb30BaHUE

OO0BsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHCHUU CBOHCTB HEMETAIIJIOB U MIX
COEUHEHHN B IIPEAEIIaX MAJIBIX
MIEPUOJIOB U TJIABHBIX IMOTPYIII
[Teproanaeckol CHCTEMBI XUMHYECKUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (pU3NYECKUE U
XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
rajoreHoB (Ha mpuMepe XJjiopa) u
CJIOKHBIX BEIIECTB (XJI0pOBOIOPOIA,
XJIOpHUIa HATPH), CIOCOOBI UX
MOJIYYCHHS, MPUMECHECHHE U 3HAUCHHE

B TIPUPOJIE M )KU3HU YEIIOBEKA.
Onpenensars XJ0pHI-HOHBI B pacTBOPE.
[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIICPUMEHTHI, TPOBOIUTH HAOJIOICHN,
JIeaTh BBIBOJIBI 110 Pe3yJibTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomIIeHHE ¢ 00pa3liaMH XJIOPUI0B
(raJoreHu10B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COISTHOM KUCIIOTBI.
[IpoBeneHNE KaYECTBEHHBIX PEeaKIUi
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

No 2: TlonmydaeHue CONISTHOM KUCIIOTHI,
M3y4EeHUE €€ CBOWCTB.

Buiuucnenus:

10 YPaBHEHUAM XUMUYECKUX PEAKIUH,
€CJIM OJINH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA MIPH MIPOBEICHUU
71a00PATOPHBIX ONBITOB U MIPAKTUYECKUX
pabor.

CnenoBatb nmpaBuiiaMm 0€301acHOM
paboThl B 1abopaTtopuun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCYJIbl 1 000pYAOBAHUS.
BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
U YCTHBIE€ OTBETHI C OIOPOil

Ha uH(MOPMAITUIO U3 YUCOHHUKA U
CIPaBOYHBIX MaT€pHAJIOB, TPAMOTHO
MCIIOJIb30BaTh N3y4YECHHBIN TOHATUIHBINA
anmnapar Kypca XMMHU

2.2

OOmas
XapaKTePUCTHKA
XUMHYECKUX
2JIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCAUHCHUS

OO0m1as xapakKTepUCTHKA PJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTEIICHH
OKHCJICHUSI.

Crpoenue u puznueckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AJOTpOIHBIE MOIU(PUKAIIUN KUCTIOPOa
U cepbl. XUMAYECKHUE CBOWCTBA CEPBHI.
CepoBo10po/1, CTpOeHUE, PUBHUECKUE U
XAMHUYECKHE CBOMCTBA.

OKcupl cepbl Kak MpeACTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

CepHas kuciota, pu3nuecKue u
XHMHYECKHE CBOMCTBA (00IHEe Kak

OOBACHSTH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JJIEMEHTOB
VIA-rpynmnsl ¥ UX COEIUHEHUH C YUETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTb (pU3MUECKHE U
XAMUYECKUE CBOMCTBA MTPOCTOTO
BENIECCTBA CEPHI U €€ COCTMHEHU I
(cepoBomOpOIa, OKCHIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aToOB), CIIOCOOBI NX
MOJIy4EeHUS], IPUMEHEHUE U 3HAUCHHE
B MIPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-HOHOB
B PacTBOPE.

OOBACHATDH CYIIHOCTh SKOJIOTUYECKIX
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MPEJCTABUTEIS KJIacca KUCIIOT U
creruduIecKue). XuMUICCKUE PEaKIUH,
JIeXkKaIMe B OCHOBE MPOMBIIIICHHOTO
croco0a NOJIy4eHHs] CEpHOM KHCIIOTHI.
[Ipumenenune. Cosiv cC€pHOM KUCIIOTHI,
KaueCTBEHHAS PEaKIys Ha CyJIb(aT-HOH.
Haxoxpaenue cepol v €€ COeTMHEHU N

B IPpUPOIe. XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEN CPelIbl COCTMHEHUSIMHA
cephl (KUCIOTHBIE JOXK/IU, 3arPsI3HEHUE
BO3/lyXa M BOJOEMOB), CITOCOOBI €ro
pe0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMIieHHE ¢ 00pa3iiaMu Cephl U €€
COoeIMHEHHIMH (BO3MOKHO
HCITIOJIb30BAHNE BUJIEOMATEPHAIOB).
HaOmronenue npoiiecca oOyriiBaHus
caxapa IoJi J1eMCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3ydyeHne XuMUYEeCKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI.
[IpoBeneHNe KaUeCTBEHHOW peaKluK Ha
cynbdaT-uoH U HaOII0IeHUE MPU3HaKa
€€ MPOTEKAHUS

npo0JieM, CBSI3aHHBIX C IepepadoTKOMN
COCJIMHEHUM CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHN,
JeJaTh BBIBOJIBI IO pe3yJibTaTamM
JKCIIEpUMEHTA.

CrnenoBath MpaBuiiaM 0e3011acHOM
paboThI B 1abopaTopuun

IIPY UCTIOJIb30BAaHUU XUMUIECKOMN
MOCY/JIbI U 00OPYIOBAHMS.
[Tpon3BOIUTL BBIYMCICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnonr30BaTh MpU BHITIOIHEHUN
y4eOHBIX 3a/IaHUH TEKCThI YICOHUKA,
CIIPaBOYHBIC MaTEPHAITBI
(ITeppoaraeckyro CUCTEMY XUMHUECKUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBaHUH 1
COJICH B BOJIE, DIICKTPOXHUMHUYCCKHUI Psif
HaMpsKEHUH METaIOB).

Hcronp30Bath MU BHITIOTHEHUN
y4eOHBIX 3aIaHUM U B MPOIIECCEe
HCCIIEI0BATEILCKOMN JeITEeIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIePKaHHUs, CIIPAaBOYHBIC
MaTtepualibl, pecypcol IHTepHeTa
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2.3

OO0mas
XapaKTepUCTUKA
XUMHYECKHIX
AIIEMEHTOB
VA-Tpynisl.

A3oT, pocdop 1 ux
COEJIMHEHUS

OO61ast xapaKTepUCTUKA PJIEMEHTOB
VA-rpynnel. OcOOEHHOCTH CTPOEHUSI
aTOMOB, XapaKTepHbIEC CTEIIEHU
OKHCJICHUS.

A30T, pacnpoCTpaHEeHHE B IPUPO/IE,
(dbu3nyecKre 1 XUMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMUaK, ero pu3nuecKkue 1 XUMHUYECKHUEe
CBOMCTBA, MOJIy4YCeHUE U TPUMEHECHHUE.
Conu ammoHusl, UX (PU3UYECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakius Ha HOHBI
aMMOHMS.

A30THas KUCJOTa, €€ MOTyYeHHUE,
bu3NYeCcKre 1 XUMUYECKHUE CBOMCTBA
(oOmue kak mpeacTaBUTENs Kiacca
KHCJIOT U CHelH(pHIECKHe).
Hcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHuii. XuMU4YecKoe 3arpsi3HeHUE
OKPYKAIOIIEN CPEABI COCTUHEHUSMU
a30Ta (KUCJIOTHBIE JOK/IHU, 3aTPSI3HCHUE
BO3]1yXa, OYBBI U BOJOEMOB).
docdop, ammoTpoIHbIE MOAUPUKAIINH
dbocdopa, pusnueckre 1 XUMUYECKUE
cBoiictBa. Okcun pochopa (V) u
dbocdopHas kuciora, pusndeckue u

OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOICTB 3JIEMEHTOB
VA-Tpynnbl ¥ UX COEAUHEHUH C YYETOM
CTPOEHHUSI UX aTOMOB.

Xapaktepu3oBaTh GU3NYECKUE U
XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
azota u ¢ocdopa U UX COeTMHECHUN
(aMmMuaka, cosieii aMMOHHS, a30THOM
KHCJIOTHI, HUTPATOB, okcuaa pochopa (V)
u dhochopHoi KUCIOTHI, hocharos),
CIOCOOBI UX TOJIYYCHHS, IPUMEHEHHE U
3HAUYEHHE B MPUPOJIC U KU3HU YEIOBEKA.
Onpenensatb HOHBI aMMOHHUS U ocdaT-
MOHBI B PACTBOPE.

OOBACHATH CYITHOCTh KOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C HaXO0XKJICHHEM
coeMHEeHH a3oTa u pocdopa

B OKPYXKAIOIIEH CpeJIe.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIICPUMEHTHI, TPOBOIUTH HAOJIOICHN,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIICPUMEHTA MPH TIPOBEICHUN
71a00paTOPHBIX OIMBITOB M IPAKTHICCKOMN
paboTHL.

CrnenoBath mpaBuiiam 6€30MacHON
paboThI B J1abopaTOpuu
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XUMHUYECKHEe CBOMCTBA, MOJIyUCHHE.
HcnonszoBanue pocaToB B kKauecTBe
MUHEPAJIBHBIX yI00pPEHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
CBOMCTBaMu a3ota, pocdopa

U UX COeUHEHUN (BO3MOKHO
MCIIOJIb30BaHNE BUACOMATEPUATIOR).
O3HakoMJIeHHE C 00pa3IlaMH a30THBIX U
dochopHbIX ya1oOpeHUH.

[Tonydenue, coOupanue, pacrio3HaBaHUE
Y NU3yYEHHE CBOMCTB AMMHAKA.
B3aumMoeictBrue KOHIEHTPUPOBAHHOM
a30THOW KUCJIOTBI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BAHNE BUJIEOMATEPHAIIOB).
JlabopamopHvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHHUS U PocdaT-HoH, U
M3Yy4YEHUE TPU3HAKOB UX MPOTEKAHUS.
Ilpakmuueckas paboma

No 3: TlonryueHue amMmmuaka, u3yueHue
€ro CBOKWCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XMUMHUUYECKUX PEaKIUil

IIPY UCITOJIb30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYIOBaHUS.
[Ipon3BOANTH BBIYMCIICHUSA

0 XUMUYECKUM YPABHEHUSIM.
Hcnonws30BaTh Npu BHITIOJHEHUH
y4eOHBIX 3aJaHUI TEKCThI YICOHHKA,
CIIPABOYHBIC MATEPHUAIIBI
(mepuoIUIecKyt0 CHCTEMY XUMHUYSCKHUX
anemenToB J[. 1. MeneneeBa, Tadauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEN B BOJIE, DJICKTPOXUMHUUECKHUM P
HaIpsOKCHUH METaJIIOB)
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2.4

OO6mas
XapaKTePUCTUKA
XUMHUYSCKUX
3JIEMEHTOB
IVA-rpynmsi.
Yraepon u
KPEMHUU, U UX
COCIUHCHUS

OO6m1as xapakTepUCTHKA SJIEMEHTOB
IVA-rpynmsr. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yriepon, amioTpoHbe MOAU(DUKAIINH,
pacmpocTpaHeHHE B IPUPOJIE,
(bU3UYECKHEe U XUMUYECKHUE CBOMCTBRA.
Ancopouusi. KpyroBopot yrieposia

B IIPUPO/IE.

Oxcunpl yraepojia, ux punyeckue u
XMMHUUYECKHE CBOMCTBA, JCHCTBHE

Ha )KUBBIC OPTAHU3MBI, IOJTYyICHUE U
pUMeHEHUe. DKOJOTUYECKHE
npo0JIeMbl, CBSI3aHHBIE C OKCUIOM
yrieposa (1V), runoresa rio6anbHOTO
MOTETUICHHSI KITMMaTa, TapHUKOBBIN

s dexr.

YronpHas KUCIIOTa U €€ COTU, X
bU3YECKHEe U XUMUYECKHUE CBOMCTRA,
MOJIYYCHHUE ¥ TIPUMCHCHHE.
KaduecTBenHas peakmus Ha KapOoHaT-
noHbI. Mcnonb3oBaHue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIICHHOCTH 1
CEJIbCKOM XO35IUCTBE.
[lepBoHauabHBIC TTOHSITHS

00 OpraHMYeCKUX BEIIECTBAX KaK

0 COE€JIMHEHUAX yriaepoja (MeTaH, 3TaH,

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOICTB AJIEMEHTOB
[VA-rpynmnsl 1 uX COEAUHEHUN C YYETOM
CTPOEHHUSI UX aTOMOB.

Xapaktepru3oBaTh GU3NIECKHUE U
XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
YTIIEPOIa U KPEMHUS U UX COEAUHECHUHN
(OKCHIOB yIiIepoa, YroJIbHOM KHCIOTHI,
KapOOHATOB, OKCH1a KPEMHUSI,
KPEMHUEBOW KUCJIOTHI, CHIIMKATOB),
CIOCOOBI UX TOJIYYCHHS, IPUMEHEHHE U
3HAYEHUE B MPUPOJE U )KU3HU YETIOBEKA.
OOBACHATH TPUUUHHO-CIIEICTBEHHYIO
CBSI3b. CTPOCHHE BEIIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha TPUMeEpax
COEIUHEHNN YIIIEpOJa U KPEMHUS.
Onpenenars kapOOHAT- U CUITUKAT-UOHBI
B pacTBope.

OOBACHATH CYIIHOCTH DKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKJIECHUEM
YTJIEKUCIIOTO ra3a B OKpYXKaroliei cpese.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MpUMEpaMu
MPOCTBIX COEMHEHUM (METaH, 3TaH,
ATUJIEH, alleTUJICH, TAHOJI, TJIULEPHH,
YKCYCHasi KUCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCUHEHUN yriepoaa u
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STHUJICH, alleTHJICH, TAHOJI, TJIMIICPHUH,
YKCYCHasi KUCIIOTa).

[IpuponHbIE ICTOYHHUKH YIJIEBOAOPOIOB
(yrousb, mpupoOaHbIi ra3, HedTh),
MPOAYKTHI UX TepepadoTKu (OEH3MH),
UX POJIb B OBITY M IPOMBIIIIJICHHOCTH.
[ToHsiTHE O OMOOTUYECKH BAKHBIX
BEIIECTBAX . XKUPaX, OeIKax, yrieBoaax —
U UX POJIU B KU3HU YEJIOBEKA.
MartepuanbHOE €TUHCTBO OPTaHUYECKHIX
Y HEOPTaHWYECKUX COCTUHECHUM.
Kpemnuit, ero pusnyeckue u
XUMHUYECKHE CBOMCTBA, MOTyYEHUE U
npumeHeHne. CoOeTMHCHHS KPEMHUS

B npupoae. O01me npeacTaBacHUs

00 okcune kpemuus (1V) u kpemHueBoM
KHCIIOTE.

CuiKaThl, UX UCTIOJIb30BAHUE B OBITY,
MEIUITNHE, TTPOMBIIIICHHOCTH.
Baxwuelime cTpouTeIbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
)ene300etoH. [Ipo6iaembl 6e3011acHOTo
WCITOJI30BAHUS CTPOUTEIIBHBIX
MaTepHuasoB B TOBCETHEBHOMN KU3HHU.
Xumuueckuii IKcnepumeHm:
Jlemoncmpayuu:

Monenu KpUCTaIIIMYECKUX PEIIETOK

OpTraHNYECKHUX BEIIECTB.
OnuceIBaTh poJib OENKOB, )KUPOB U
yII€BOAOB B PYHKITMOHUPOBAHUH YKUBBIX
OpPraHU3MOB, COCTaB MPUPOTHBIX
HMCTOYHUKOB YIJIEBOJOPOJOB, UX POJIb

B OBITY M TIPOMBIIIIJICHHOCTH.

[IpoBOAUTH BBIYUCIICHUS 110 YPABHEHUSIM
XUMHAYECKUX PEAKLIHAMN.

[InanupoBaTh U OCYIIECTBISATh

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHN,
JIeaTh BBIBOJIBI 1O PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU TIPOBEICHUN
71a00PATOPHBIX OIBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0e30MacHOn
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUYECKON
MOCY/JIbI U 00OPYIOBAHHS.

Hcrons30BaTh NP BHITIOIHEHUN
y4eOHBIX 3a/IaHUN TEKCThl YUCOHUKA,
CIIPaBOYHBIC MATEPHAITBI
(ITeproguveckyro CHCTEMY XUMHUYECKHUX
anemenToB J[. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHCIJIOT, OCHOBAaHUM U
COJICH B BOJIE, DJIEKTPOXUMUUECKUN P
HaMpsHKEHUI METaIIOB)
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anmasa, rpadura, QyaepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aJICOPOITHH
PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTra3a.

O3HaKOMIIEHHE C IPOAYKLIHEH
CUJIMKATHOW MPOMBIIIIICHHOCTH
(Buneomarepuaibl: CuIMKaTHAS
IPOMBIITUICHHOCTD).

Monenu MoieKyJ1 OpraHuueCKUX
BELIECTB.

JlabopamopHhuwiii onvim:

[Tonydenue, coOupanue, pacrio3HaBaHUE
Y U3y4YEHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHNE KAYECTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIUKAT-UOHBI U
M3Yy4YEHHE TPU3HAKOB X MPOTEKAHUS.
Ipaxmuueckue pabomol:

Ne 4. TTosmydenue yriekucioro rasa,
U3Y4YEHHE €TO CBOUCTB.

Neo 5. PemieHune s3xcriepuMeHTaIbHbBIX
3a7a4 1o TeMe « BaykHenre HeMeTasIbl
U UX COCIMHEHUS

Buviyucnenus:

110 YPaBHEHUSIM XUMHUUECKUX PEaKIuit

YiToro mo pasneiy

20

46



denepanbHas padouas mporpamma | Xumus. 8—9 kimaccel (0a30BbIl YPOBEHb)

Pa3znen 3. MeTa/liibl H HX COCANHCHUSA

3.1

OO01mume cBoiicTBa
METAJJIOB

4

OO6m1as xapaKTepUCTUKAa XUMUYECKUX
AJIIEMEHTOB — METAJIJIOB HA OCHOBaHUM HX
nonoxenus B [lepuoanueckon cucreme
XUMHUYECKUX IJIEMEHTOB

J.1. MeHneneeBa u CTpOCHHS aTOMOB.
Crpoenue metamnoB. Mertamnueckas
CBS3b U METAJINYECKAs
KpUCTAJIIMYECKas peIIETKa.
DIEKTPOXUMHUYECKNN Pl HAITPSKEHAN
MeTauioB. PU3HUECKUE U XUMUYECKHE
cBoicTBa MeTasuioB. O6mMe crnocoosb!
nojaydyeHus metaiuioB. [lonstue

0 KOPpPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CruiaBsl (CTaib, 4yryH, TIOPaTIOMUAHUH,
OpoH32a) U UX MPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuii IKCnepuUMeHm
Jlemoncmpayuu:

OO6pa3upl METAILIOB U CILJIABOB.
N3y4yeHue pe3ysbTaToB KOPPO3UU
MeTaIUIOB (BO3MOYXHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB).

JlabopamopHvie onvimol.
O3zHakomiieHue ¢ 00pa3iiaMyu METaJIOB U
CIUIaBOB, X (PU3UUECKUMHU CBOWCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHSATHI
Y IPUMECHSTH OTH MTOHATHUS TP OTTUCAaHUN
CBOMCTB BEIIIECTB M UX MPEBPAIICHUH.
OOBACHATH 001IIME 3aKOHOMEPHOCTHU

B U3MCHCHUU CBOMCTB DJICMCHTOB-
METAJIJIOB U UX COCAMHEHUN ¢ YIETOM
CTPOCHUS UX aTOMOB.

XapaKTepr30BaTh CTPOSCHUE METAILIOB,
o01me GU3NIECKre U XUMHIECKUE
CBOMCTBA METAJIJIOB.

XapakTepru30BaTh OOIIUE CIIOCOOBI
MOJTy4EHUs] METaJIJIOB.

OnuceIBaTh CIIOCOOBI 3aIUTHI METAJLIOB
OT KOPPO3HH.

CrnenoBaTh ipaBuiIaM 0€30MacHOMN
paboThI B 1abopaTopuu npu
WCITOJIb30BaHUN XUMHUYECKOU MOCYIbI U
000opyn0oBaHuUs.

[Tpon3BOIUTH BEIYUCICHUS

10 YPAaBHEHHSM XUMHUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIU TPYTITIE.

Hcnonb30BaTh Mpy BBHITOIHEHUH
y4eOHBIX 3aJJaHUN TEKCThI Y4COHHUKA,
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Buviyucnenus.

10 YPaBHEHHSIM XUMHUYECKUX PEAKIIUN,
€CJIM OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPABOYHBIE MATEPUAIBI
(ITepuoandeckyro CUCTEMY XUMHYECKUX
anemenToB JI. 1. Menneneena, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U
COJIEH B BOJE, DIEKTPOXUMUYECKUN Pl
HaNPSHKCHUN METAJUIOB)

3.2

Baxueiiime
METAJUIBI U UX
COCTUHEHUS

16

IllemoyHbIE METAJLIBI: TIOJI0KECHHUE

B [lepuoanueckoit cucTeMe XMMHUYECKUX
sanemeHToB .M. MenaeneeBa, ctpoeHue
HX aTOMOB, HaX0XJICHUE B IIPUPOJIE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCHIIbI
Y TUAPOKCHUJIBI HATPUS U KaJIUSl.
IIpruMeHeHue MIEeTOUYHBIX METAJIIIOB U UX
COCTUHEHU.

[llemouyHO3eMeNbHBIC METAIUIBI MATHUN U
KaJIbIUU: 1ToJ0KeHue B [lepnonnyeckoi
CHCTEME XMMUUECKHUX DJIIEMECHTOB

.. Menneneea, CTpOCHUE UX ATOMOB,
HaXOXJeHUe B Iipupojae. uzndeckue u
XHUMHAYECKHE CBOMCTBA MAarHus U
Kaiabplusa. BaxkHelmue coefuHeHU
KaJbIus (OKCHT, TUAPOKCHI, COJIN).
JKEcTKOCTh BOABI I CLIOCOOKI €€
YCTpaHECHHUS.

AJIOMUHHHN TIOJIOKEHHE

B [lepronueckoi cucTeMe XuMHIECKAX

OOBACHSTH 001IE 3aKOHOMEPHOCTU

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METaJUIOB U UX COCIMHEHU B rpyIimax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapaktepuszoBaTh GU3MUECKHUE U
XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECCTB
METaJUIOB ¥ UX COCIUHEHHH (OKCHIOB,
THJIPOKCHJIOB, COJICH ), CIIOCOOBI X
MOJIYYCHUS, IPUMEHEHHUE U 3HAUCHHE

B IIPUPO/IC U )KU3HU YEIIOBEKa.
YcranaBnuBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b. CTPOCHUE
BEIIECTBA — CBOWCTBA — MPUMEHEHUE —
Ha IpUMEpPaX U3y4aeMbIX BEIECTB.
Pacro3naBaTh ¢ MOMOIIBIO KaU€CTBEHHBIX
pEeaKIMii HOHBI METAJJIOB. MarHus,
KaJIbIUs, ATFOMUHES, IIMHKA, skene3a (1)
u xenesa (1), meanm (11).

Jloxa3piBaTh aM(pOTEPHBII XapakTep
OKCHJIOB ¥ TUJIPOKCHUIOB ATFOMUHUS U
ITUHKA.
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anemeHTOB /[.1. MenneneeBa, ctpoeHne
aToMa, HaXO0XKJICHUE B TIPUPOJE.
duznyeckre U XUMHYECKHUE CBOMCTBA
amroMUHUSA. AM(POTEpHBIE CBOMCTBA
OKCHJa Y TUAPOKCHUIA aTFOMUHHUS.
Keneso: nonoxenue B [lepuognueckoi
CHCTEME XMMHUUECKUX SJICMCHTOB

.. Menpeineea, CTpOCHUE aTOMA,
HaxO0XJeHUE B npupojie. Puzndeckue u
XHMHYECKHE CBOMCTBA kejre3a. OKCUIpI,
ruapokcuabl u coin sxenesa (11) u xenesa
(1), ux cocrtaB, CBOICTBA M MOJIyYCHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0OeHHOCTH B3aUMOJICHCTBHS OKCHIA
KaJIbIIUSL U HATPHUS C BOJION (BO3MOXKHO
HCITOJIb30BaHNE BUACOMATEPHATIOB).
OxkpaimBaHue TIaMeHd HOHAMU HaTpusl,
Kalus U Kaablus (BO3MOYKHO
HCTOJIb30BaHNE BUICOMATEPUAJIOB)
Hccaenosanue CBOMCTB »KECTKOM BOJBI.
IIporiecc ropeHus xefnes3a B KUCIOPOJe
(BO3MO>KHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).

JlabopamopHhwie onvimot.

[IpoBeneHre KaueCTBEHHBIX PEaKIINil
Ha MOHBI (MarHusl, KaJIbIUs, aJTFOMUHMS,

[InanupoBaTh U OCYIIECTBISATh

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOJUTH HAOIIOICHN,
JieaTh BBIBOJIBI O PE3YJIbTATaM
AKCIIEPUMEHTA MPHU IPOBEJICHUN
71a00PaTOPHBIX OMBITOB U MPAKTHUECKHUX
paboT.

CrnenoBath npapuiiaMm 0€30MacHON
paboThI B 1abopaTopuun

IIPU UCIIOJIb30BAaHUU XUMUYECKON
OCYJIbl U 000OpPYIOBAHHS.
[Ipou3BOIUTH BBIYMCIECHUS

10 XUMUYECKUM YPaBHEHHSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B Mape WK IpyIIe.

BeicTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C ONIOPOH

Ha nHPOpMAaIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
VICII0JIB30BaTh U3YYEHHBIN ITOHATUNHBIN
ammapar Kypca XuMuu
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uHKa, sxesesa (1) u xenesa (1), meau
(IT), onucanve NpU3HAKOB UX
MPOTEKAHUS.

UccnenoBanne aM()OTEpHBIX CBONCTB
TUAPOKCHUIA ATTFOMUHUS U TUIPOKCHUIA
[IMHKA.

Ipaxmuuecxue pabomot.

Ne 6. J)KécTkocTh BOABI 1 METOIBI €€
YCTpaHECHHUS.

Ne 7. PemieHune 3kcriepuMeHTaIbHbIX
3a1a4 no temMe «BakHenmme MeTaminsl 1
HUX COCIMHCHUS.

Buiuucnenus:

M0 YpaBHEHUSIM XUMHYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE
WJTU COJICPKUT MPUMECH,

MAacCOBOM JIOJIM BbIX0/a MPOJIYKTa
peaxiuu

Hroro no pazneny

20

Pa3n

e 4. Xumus M OKpy:Kamomias cpeaa

4.1

XUMHUS 1
OKpy>Karolias cpea

3

BemecrBa u Marepuasnsl B HOBCETHEBHOU
JKU3HHU 4esioBeka. be3zonacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX
peakimii B ObITy. [lepBast momortp npu
XUMHYECKUX 0KOraxX M OTPABIICHUSIX.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
cpeasl (peaeabHas 10mycTuMast

XapakTepu30BaTh POJIb XUMHUHU

B pa3JIMYHBIX cepax AesTeTbHOCTU
JIFOJEeH, OCHOBHBIC BEIIECTBA U
MaTepualibl, TIPUMEHSIEMBbIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKaA.

OOBACHATD yCIIOBUSI 0€30MACHOTO
WCIIOJIb30BaHU BEILIECTB U XUMHYECKUX

50



denepanbHas padouas nporpamma | Xumus. 8-9 kimaccel (0a30BbIi YPOBCHBD)

KOHIICHT
9KOJIOTH
IKchepu.
N3yuenr
(cTekuo,
MaTepual

parus BemecTB. Pois XuMuu B peliieHnun
HEeCKHUX Mpo0ieM. XumuuecKkuii

menm: [lemoncmpayuu:

Ie 00pa31I0B MaTEpUAIIOB

CIUTaBBI METAJIOB, TTOJIUMEPHBIE

IThI )

peakuuii B ObITY.

AHaIN3UPOBATh U KPUTUUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSIHUU
IIPOMBILIJIEHHOCTH, CENBCKOT'0 XO351CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYXKaroUIEH CPEIBI.

YMeTh 0Ka3bIBaTh NEPBYIO ITIOMOILb

MIPY XUMUYECKUX OKOTaxX U OTPABJICHUSIX.
[IpunuMath ydyactue B 00CYKIEHUN
po0JieM XUMHYECKON U AKOJIOTUUECKOM
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110 IpodIIeMe U
IIpeIaratb BO3MOYKHBIE ITyTH €€

3 penieHus
Hroro no paszneny: 3
PesepBHOE Bpemst 68

OBIIIEE YUCJIO HACOB
10 [TIPOI'PAMME










