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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamMma 1mo XUMuH JUT 00yJIAFOIUXCS 8 KIIACCOB COCTaBIICHA Ha OCHOBE TpeOOBaHUIA K pe3yabTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTEeIbHON TPOTPaMMBI OCHOBHOTO 0OIIeT0 o00pa3oBaHWs, TPEACTaBICHHBIX B DenepalbHOM To-
CyTapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO OOIIEro oOpa3oBaHUs, ¢ y4ETOM paclpelei€HHBIX IO KiaccaM
MIPOBEPSEMBIX TPEOOBaHMI K pe3yJIbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOT'O 00IIIEr0 00pa30BaHus
U JJIEMEHTOB COZICP)KaHUs, TPEACTABICHHBIX B YHHUBEPCAIBHOM KOTU(HKATOPE MO XUMHH, a TaKkke Ha ocHoBe [IpuMepHOIt
MPOrpaMMbl BOCHHTAHHUS OOYYAIOIIUXCSA TPU TOITYYCHHH OCHOBHOrO oO0mero obOpasoBanus U ¢ yuérom KoHnenmuu
MperolaBaHusl y4eOHOro MpenMeTa «XUMUs» B 00pa30BaTeNIbHBIX OpraHu3anusax Poccuiickoit deneparwn, peaqTu3yronmx
OCHOBHEIE 00111e00pa3oBaTeNbHbIE porpaMMel (yTB. Pemennem Komnernn Munnpocsetenust Poccru, mpotokon ot 03.12.2019
N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O [TIPEAMETA «XUMMUWS»

Bkian yueOHoro mpeaMera «XuMus» B JOCTHXKEHHUE Lelieil OCHOBHOrO 00Iero oOpa3oBaHWs OOYCIOBJIEH BO MHOTOM
3HAYeHHEM XUMHYECKOW HAYKH B IO3HAHMU 3aKOHOB IPHUPOJBI, B PA3BUTHU NPOU3BOIAMTEIBHBIX CHJI OOIIECTBA U CO3JaHUH
HOBOW 0a3bl MaTEpPHUATBHOIN KYJIbTYPHI.

XUMHSI KaK DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclpoCTpaHmiIa CBOE BIMSHHE Ha BCE OOJIACTH YEIOBEYECKOTrO
CYIIECTBOBAHUS, 3a/laia HOBOE BHJIEHHE MHpa, CTaja HEOTHEMIJIEMBbIM KOMIIOHEHTOM MHPOBOM KYJIBTYPBI, HEOOXOIUMBIM
YCIOBHEM JKM3HM OOLIECTBAa: 3HAHHE XHMHHM CIY)XHT OCHOBOM I (POpMHpOBaHMS MHPOBO33PEHMSI 4YENIOBEKa, €ro
NPENCTABICHUH O MaTepUaIbHOM EIUHCTBE MHpPa; BaXHYIO pOJb WUrparoT (GopMHpyeMble XHMHUEW IpeJcTaBlIeHHS O
B3aUMOIIPEBPAIICHUAX DHEPTUU U 06 OBOJIIONMU BCUICCTB B IPUPOJAC; COBPEMCHHAA XWUMMA HaAIllpaBJICHA Ha PCHICHUEC
IJI00aNbHBIX TPOOJIEM YCTOWYMBOIO PAa3BHUTHs UYEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOH W DKOJIOTHYECKOM
0€30MacHOCTH, MPOOJIEM 3/IPaBOOXPAHEHHSI.

B YCJIOBHAX BO3pACTAaOIICIo 3HAYCHUA XWMHUH B JKU3HH 06mecma CYHIECTBEHHO IIOBBICHUJIACH POJIb XHMHYECKOI'O
oOpazoBanus. B riaHe conpanuzaiiy OHO SBISIETCS OAHUM M3 YCIOBUIT ()OPMUPOBAHHS MHTEIIEKTA JIMYHOCTH U FAPMOHUYHOTO
e€ pa3BuUTHSL.

CoBpeMEHHOMY YeJI0BEeKY XMMUUECKUE 3HAHU HEOOXOAUMBI U1l IPHOOPETEHHUsI OOIIEKYJIbTYPHOTO YPOBHS, TO3BOJIAIOILETO
YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOIOOOPA3HOM XKHU3HH OOILECTBA, AT OCO3HAHHS BaKHOCTH
Pa3yMHOIO0 OTHOILIEHHS K CBOEMY 3JI0POBBIO M 3I0POBBI0 IPYIMX, K OKPY)KAIOWEW IPUPONHOM cpene, Uil T'PaMOTHOTO
MIOBEJICHMS [IPU UCIIONIb30BAHUU PA3JIMYHBIX MATEPHUAJIOB U XMMUYECKUX BEIIECTB B TIOBCEIHEBHOM KU3HU.

XuMuyeckoe o0pa3oBaHME B OCHOBHOW IIKONE SBJIAETCS Oa30BBIM IO OTHOLIEHHIO K CHUCTEME OOLIEro XMMHYECKOIo
obpa3oBanus. [109TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO peajM3yeT HNpHCYyIHe OOIeMy XUMUYECKOMY 00pa30BaHUIO
KJIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPAXAlOT TOCYJapCTBEHHbIC, OOLIECTBEHHBbIC M HHAWBHIYaJbHBIC IOTPEOHOCTH. DTHUM
ompeeNnseTcs CyIHOCTh 00LIel cTpaTerny 00y4eH s, BOCIUTAHHS U Pa3BUTHs 00yJalOIIIXCsl CPEICTBAMHU yaeOHOr o mpeaMeTa
«XuMuU».

W3sydenne npenmera: 1) cnocoOCTBYeT pealu3allil BO3MOXHOCTEH AT caMopa3BUTHA U (OPMHUPOBAHHS KYAbTYpBI
JMYHOCTH, €€ oOmeill n (QyHKIMOHANBHOM TI'PaMOTHOCTH; 2) BHOCHUT BKJIAA B ()OPMHPOBAHHE MBIIUICHHS M TBOPYECKUX
CIIOCOOHOCTEH  MOAPOCTKOB, HABBIKOB WX  CAaMOCTOSTENBHOM  y4eOHOM  JESATENBHOCTH, OSKCIEPUMEHTANIbHBIX U
HCCIIeIOBATENbCKUX YMEHHH, HEeoOXOOUMBIX KaK B IOBCEIHEBHOH JKM3HH, TaK M B NPO(ECCHOHAIBHOHW NEeATENbHOCTH; 3)
3HaAKOMHT CO CHEU(UKOI HAYIHOT O MBIIITICHHS, 3aKJIa/IbIBACT OCHOBBI LIEIOCTHOT'O B3IJIsAA Ha €AUHCTBO IIPUPOIBI M YETOBEKA,
SIBJIICTCSl OTBETCTBEHHBIM 3TalioM B (DOPMUPOBAHMHM €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH IIOIPOCTKOB; 4) CIOCOOCTBYET
(OpMHUPOBAaHHIO IEHHOCTHOT'O OTHOIICHMS K €CTECTBEHHO-HAYYHBIM 3HaHUSM, K IIPUPOJE, K YeJIOBEKY, BHOCHT CBOM BKJIaI B
9KOJIOTMYECKOE 00pa30BaHNE IIKOIBLHHUKOB.

Ha3BanHble HampaBieHHS B OOYYCHHH XUMHH OOECIEUMBAIOTCS CHEIM(UKON COAEpKaHUS MpPEIMeTa, KOTOPBIA SBISETCS
MeJarorMIeCKy aJallTHPOBAHHBIM OTpa)keHHEM 0a30BON HayKHM XMMHHM Ha OIPEACIEHHOM dTale e€ pa3BUTHSL.

Kypc xumun 0ocHOBHOH MIKOJIBI OPHEHTHPOBAH Ha OCBOCHHE OOYJArOLIMMHUCS OCHOB HEOPTaHUIECKOW XUMUHU U HEKOTOPBIX
TIOHATHI U CBEIEHUI 00 OTAEIHHBIX 00BEKTaX OPraHUIECKON XUMUH.

CrpykTypa conepKaHus TpeaMeTa cQOpMHpPOBaHa Ha OCHOBE CHCTEMHOTO MOAXoAa K ero m3ydeHuio. ConeprkaHue
CKJIQJIBIBACTCS M3 CHCTEMBI MOHITHI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI MOHATHI 0 XUMHYIECKON peakin. O6e
9TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO IPUHIHUITY MTOCIEAOBATEIbHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHX
MIPEJCTABICHUN PpA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HHs KaK OCHOBBI BCETO €CTECTBO3HAHHUSA, YPOBHS
ITepnognueckoro 3akona [. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMHUH, YUEHUSI O CTPOEHUHM aTOMa U XUMHUYECKOH CBSI3H,
TIPE/ICTABICHNHN 00 3JIEKTPOIUTHYECKON ANCCONMAIMN BEIIECTB B pacTBOpax. TeopeTHdecKhe 3HAHWS PacCMaTPUBAIOTCS Ha
OCHOBE SMIMPHIECKH MOTYIEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BHBAIOTCS MOCIEIOBATENHGHO OT OJHOTO YPOBHS K JAPYTOMY,
BBIMONHASA (DYHKIUH OOBSICHEHHS W MPOTHO3MPOBAHMS CBOWCTB, CTPOSCHHS M BO3MOXKHOCTEW MPAKTHYECKOTO MPHUMEHEHUS U
MOTYYEHHUS] U3y4aeMBIX BEIIECTB.

Taxkast opranuzanus cojiep>kaHus Kypca CriocoOCTBYET PEJICTABICHHI0 XUMUIECKOH COCTaBIISIOMIEH HAYIHOH KapTHHBI MUPa
B JIOTHKE €€ CUCTEMHOM mpHupoabl. TeM caMbIM 00eCcIIednBaeTCsi BO3MOKHOCTE (DOPMHUPOBAHHUS Yy 00yHarOIIUXCsl IEHHOCTHOT O
OTHOIIEHHS K HAyYHOMY 3HAHHMIO M METOAAaM IMIO3HAHUS B HayKe. Ba)xHO Takke 3aMETUTh, YTO OCBOCHHE COJEpPKAHUS Kypca
TIPOMCXOUT C NPUBJIEYCHUEM 3HAHWH W3 paHee M3Y4eHHbIX KypcoB: «Okpyxkaromuii mMup», «bromorms. 5—7 xmacce» n
«®Dusuka. 7 Kiacey.



HEJIN U3YUEHUA YYEBHOI'O ITIPEAMETA «XWUMUA»

K mHampaBieHHio TepBOCTENEHHOH 3HAYMMOCTH TIPH peaju3alyd 00pa3oBaTeNbHBIX (GYHKIMHA mpenMera «XUMHD)
TPaJULHOHHO OTHOCAT ()OPMHUPOBAHHE 3HAHMKM OCHOB XMMHYECKOW HAayKH Kak OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHWUS,
MIPAKTUYECKON NEATETbHOCTH YEIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpBl. 3ajada IpeaMeTa COCTOUT B
(OpPMHUPOBAHUH CHCTEMbI XMMUYECKHX 3HAHMH — Ba)KHEHINMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX MOIOKEHHH,
JOCTYITHBIX 0000IIEHNHT MHUPOBO33PEHUECKOr0 XapakTepa, s3bIKa HAyKH, 3HAHWM O HaYYHBIX METOJaX H3y4EeHUs BELIECTB U
XMUMHUYECKHX PeaKnuii, a Takke B GOPMUPOBAHUH U PA3BUTHH YMEHUH U CIIOCOOOB e TETHHOCTH, CBSI3aHHBIX C INITAHUPOBAaHKEM,
HaOJIIOICHUEM U IIPOBEJCHHEM XUMHYIECKOr0 SKCIEPUMEHTa, COOIIOZIEHHEM IIPaBII Oe30M1aCHOr0 00OpalleHUs ¢ BEIIeCTBAMHU B
MIOBCEHEBHOM KU3HMU.

Hapsany ¢ 3tum nenu u3ydeHus mpeaMera B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX NPHOPUTETOB B
CHCTEME OCHOBHOTO o0miero oopazoanus. Cerogus B 00pa3oBaHHU 0C000 3HAYMMON MPU3HAETCS HAIPABIEHHOCTh O0YUEeHHS
Ha pa3BHTHE M CaMOpPAa3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€ MHTEIUIEKTa U OOIel KylnbTypbl. O0ydeHne YMEHHIO YUUTHCS U
MIPOJOJDKATh CBOE 00pa30BaHUE CAMOCTOSATENBHO CTAHOBUTCS OJJHOH U3 BaKHEUIINX (DYHKIWH yueOHBIX MPEIMETOB.

B cBsi31 ¢ 3THM NpW M3y4EeHUH TIpEIMETa B OCHOBHOM IIKOJIE JOMHHHPYIOIIee 3HaYeHHe IPHOOPEIH TaKHe LeN, KaK:

(hopMHUpOBaHNE HHTEIUIEKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOH K CaMOOOPa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIEHOMY
TIPUHSATHIO PELICHUH, ClIOCOOHOM aaanTHPOBATHCS K OBICTPO MEHSIOIINMCS YCIIOBHSIM JKU3HM;

HaNpaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTHYeCKOE MpPHOOIIEHHE YJalluxcsli K CaMOCTOSTENHFHOM I03HaBaTEIbHOU
JeATENIHOCTH, HAYYHBIM METO/IaM MTO3HAHUSI, (JOPMHUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMHHU;

o0ecreueHue ycIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHHUIO 0OYJaIOIIMMUCS ONBbITa Pa3HOOOPA3HOH AESATENIbHOCTH, TIO3HAHUS
Y CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETECHIIHI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BUIOB
JeSITeNbHOCTH;

(bOpMI/IpOBaHI/Ie yMCHI/Iﬁ O6’bﬂCH$ITI) 1 OLEHHUBATD ABJICHUS OKPYXAIOLIETro MUpa Ha OCHOBaHUU 3HAHUU U OonbITa, MOJTYYCHHBIX
NIpU U3Y4YEHUU XUMUH,

(bopMupoBaHue y 00y4arommXxcsi T'yMaHHCTHYECKUX OTHOILICHUH, TOHUMaHHs [IEHHOCTH XUMHYECKUX 3HaHHU JUIsl BRIPAOOTKH
9KOJIOTMYECKH 1IENIECO00Pa3HOro MOBEACHUsI B OBITY M TPYIOBOM NEATENbHOCTH B LEJISIX COXPaHEHUs CBOETO 3J0POBbS U
OKPYXaIOLIEN IPUPOAHOMN CPEbL;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPONIO M CaMOBOCIHMTAHHIO HAa OCHOBE YCBOGHHS
0011eYen0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIISA U HAIIPaBICHHOCTH JajbHEHIEro 00y4eHus.

COJEPKAHUME YYEBHOTI'O IIPEJIMETA

IlepBoHayaibHBIe XUMHUYECKHE TIOHATHSA

[Ipenmer xumun. Pore xumuu B )kxu3HU YenoBeka. Temna u BemecTa. Ou3nyeckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BeecTB. [loHATHE O METOJAaX MO3HAHUA B XMMHHU. XUMUS B cUcTeMe HayK. UncTele BemecTBa U cMecH. CriocoObl pa3aeneH st
CMeCeH.

ATOMBI U MOJIEKYJIBI. XUMHYIECKHE 37eMEHTHI. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie U clI0KHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE yUEHHE.

Xumuyeckas Qopmyna. BaleHTHOCTH aTOMOB XHMHYECKHX OJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB.
OtHocurenbHast aToMHast Macca. OTHOCUTENbHAsI MOJIEKYIsIpHasl Macca. MaccoBas JoJIs1 XMMUYECKOr 0 3JIEMEHTa B COSANHEHUH .

dusnyeckre M XUMHUYECKHE SBIICHHSA. XUMHMYECKas peakuust U € IpPU3HAKU. 3aKOH COXpPaHEHHs Macchl BEILECTB.
Xumuueckue ypaBHeHus. Kiaccudukaipiss XuMHYECKUX peakiyil (COeNMHEHUs, Pa3lIoKeHH s, 3aMEIICHHs, OOMEHa).

XUMHUYECKUH JKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IOCYJ0M, C MpaBWJIaMHU pabOThl B Ja0OpaTOpUHM M NpHEMAMU
oOpameHnst ¢ J1abopaTOPHBIM OOOPYAOBAaHHEM; HM3Y4YE€HHE W ONHCcaHWe (HU3MIECKUX CBOMCTB 00pa3loB HEOPTaHMYECKUX
BEILECTB; HaOIIoZeHNe (HU3NYecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKe, KAIIEHHE ¥ KOHICHCAINI
BOJBI) U XUMHYECKUX (TOPEHHE CBEUYH, MPOKAJIMBAHHE METHOM IMPOBOJIOKH, B3aMMOJAEHCTBHE METa C KHCIOTOH) SIBICHHH,
HaOMIONEHNE W OMHCAHWE TNPHU3HAKOB MNPOTEKAHMS XMMUYECKHX Ppeakuuil (pa3iokeHue caxapa, B3aMMOACHCTBHE CEpHOM
KHCIIOTHI € XJIOpUIOM Oapwus, pasiokenue ruapokcuna mean(ll) mpu nHarpeBanny, B3anMozeicTBHE XKene3a ¢ PAaCTBOPOM COITH
memu(Il)); m3ydenne crmocoOOB pazmeneHus cMmecedl (C MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIMIAPUBAHUE, MUCTHIUIAIN,
Xpomatorpadus), NpOBEJCHHE OYHMCTKH MOBAPEHHOW CONM; HAOJIOJEHHE M OIMCAaHWE Pe3yJIbTaTOB IPOBEAEHHS OIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHST MacChl; CO31aHIE MOAENEH MOJIEKYI (IIapOCTEPIKHEBBIX).

Ba:xueiilme npeacTaBuTe I HEOPraHMYeCKUX BellecTB

Bosnyx — cmech razoB. Coctas Bo3ayxa. Kucinopon — amemeHT u mpoctoe BemecTBo. HaxoxkaeHne Kucinopoaa B Npupoze,
(u3nUecKkre U XUMUIECKue cBoiicTBa (peakmuu roperuns). Okcuabl. [Ipumenenne kucnopoaa. CriocoOsl TOMy9IeHUS KICIOopoaa
B JJabopaTopHuH M MpoMbIIUIeHHOCTH. KpyroBopoT kuciopoza B npupozae. O30H — ayutoTponHas Mogu(UKanys KUCIopo/ia.

TenmoBoit d3phEeKT XUMUIECKOH peakIiy, TEPMOXUMHUIECKHE YPaBHEHUS, K30- M IHIOTEPMUUECKUE PEaKIUH. TOIUINBO:
YTOIIb U MeTaH. 3arps3HEeHNE BO3AyXa, YCIIECHHE MapHUKOBOTO 3 deKkTa, pa3pymieHne 030HOBOTO CIIOS.

Bonmopon — snemeHT n mpocroe BemecTBo. HaxoxkneHne Bogopoma B MpHpone, (pusndeckne W XMMHYECKHE CBOMCTBA,
TIPUMEHEHHE, CIIOCOOBI moydeHns. Kucmotsr u comnm.

KommuectBo BemiectBa. Monb. MomsipHass Macca. 3akoH ABorazapo. MomspHblii 00b€M ra3oB. Pacdérsl mo XUMHUIECKUM
YpaBHEHHSM.

@dusnveckne cBoiicTBa BoiAbl. Boma kak pactBopurens. PactBopsl. HachimeHHble W HEHACHIIIEHHBIE PACTBOPHI.
PactBoprMocTh BemiecTB B Boje. MaccoBasi J0Jsl BEIIECTBa B pacTBOpe. XHMMHUYECKHE CBOWCTBa Boxbl. OcHoBanus. Poib



pPacTBOPOB B MPUPOJIE U B XKHU3HU 4eioBeka. KpyroBopot Boabl B MpUpoJE. 3arps3HeHne NpUpoaHbIX Boa. OXpaHa M OUHCTKa
TIPUPOTHBIX BOJ.

Knaccudukarmuss Heopranmdeckux coemauHeHmid. Okcuabl. Kiaccudukamms OKCHIOB: coneoOpasyronme (OCHOBHEIE,
KHCITOTHEIE, aM(OTepHbIE) U HeconeoOpasyromue. HoMeHknaTypa okcnioB (MexXIyHapoaHasi M TpuBHaNbHasH). Ousnueckne u
XMMHUYECKHE CBOWCTBa OKcuaoB. [lomyuenne okcuoB.

OcnoBanms. Kmaccudukanys ocHOBaHMH: IIETOYM W HEPACTBOPUMBIE OCHOBaHMS. HoMeHKIaTypa OCHOBaHHH
(MexIyHaposaHas U TpuBHANbHAst). PU3MYECKUe M XMMUYECKHE CBOMCTBa OCHOBaHMH. [loydeHre OCHOBaHMUA.

Kucnorsl. Kiaccngukanus xuciaor. Homenknarypa Kucinor (MeXayHapoJHasi U TpHUBHANbHAs ). DU3HYECKHe U XUMHUECKHE
cBoiicTBa kucnoT. Psn aktuBHoctu MmetamuioB H. H. bekerosa. [Tonyuenue KUCnoT.

Comu. HoMenkmatypa coneit (MeXayHapoHast U TpuBHAIbHAs). PU3NUECKUE U XUMHUYECKUE CBOUCTBA coieil. [lomydenue
coJei.

I'eHeTnueckas CBsI3b MEX/y KJlaCCAMH HEOPTaHMYECKUX COCIMHEHUH.

XUMHWYECKUH HKCIIEPUMEHT: KadeCTBEHHOE OIIpEZelIeHUE COJEp)KaHMsl KHCIOpoJa B BO3JyXe; IONy4eHHe, cCOOMpaHWe,
paclio3HaBaHWE W W3YYEHHE CBOMCTB KHCIIOPOZAA; HAONIOJIEHWE B3aUMOJICWCTBHSI BEIIECTB C KHCIOPOAOM U YCIIOBUS
BO3HHMKHOBEHHS M TIPEKpaIlleHns TOpeHus (TIokapa); O3HAKOMJIEHHE ¢ 00pa3aMH OKCUIOB U OIMCAHUE X CBOMCTB; MOJIy4EHHE,
coOMpaHue, paclio3HaBaHHE M H3y4YEeHHE CBOMCTB BOJOpona (ropeHue); B3amMmonercTBue Bopopona ¢ okcumoMm wmenu(ll)
(BO3MOXXHO HCHIONB30BaHHE BHAEOMAaTEPHAIOB); HAOJIO/IEHME OOpa3loB BEIECTB KOJIMYECTBOM | MOJIb; HCCIEIOBaHHE
0COOEHHOCTEW pacTBOPEHUsI BEIIECTB C Pa3IMYHON PACTBOPUMOCTBIO; IIPUTOTOBIICHUE PACTBOPOB C ONPEAENEHHON MacCcOBOM
JI0NIeil pacTBOPEHHOI'O BELIECTBA; B3aMMOJCHUCTBHE BOJBI C METAJUIAaMH (HATpHEM W KajibleM) (BO3MOXKHO HCIIOJIb30BaHHUE
BHIEOMATEPUAIIOB); OIpENENIeHHe pPAcTBOPOB KHCIOT W IIENOYed C TMOMOIIBI0 HMHAMKATOPOB; HCCIeJoBaHHE OOpa3IioB
HECOPTaHNMYCCKUX BCHICCTB PA3JINMYHBIX KJIaCCOB; Ha6J’[IO}1€HI/Ie HN3MCHCHUA OKpPACKU HHIMKATOPOB B pacTBOpax KHUCJIOT U
mienodel; n3ydeHue B3ammopedcTBus okcuzpa Meau(Il) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C METalJIaMM, pPEaKIui
HEeWTpaJIu3alyy; MOTy4YeHne HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJJHOTO METaJlla JIPYTHM M3 PAacTBOpa COJIM; PelIeHHUE
SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHeHIe KJ1acChl HEOPraHMYECKUX COCIUHEHUID).

Ilepuonuyecknii 3axon u Ilepuonuyeckas cucrema xumuyeckux 3jaemeHToB /JI. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckast cBsi3b. OKHC/INTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKIIUH

HepBbIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I XUMHUYECKUX dJieMeHToB. [loHsTHE O rpymnmax CXOAHBIX 3JIEMEHTOB (U_ICJ'IO‘-IHLIC )51
IIEJIOYHO3EMENbHbIE METaJUIbl, TajOreHbl, HMHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT aM(poTepHble OKCHIbI U
THIPOKCHUJIBL.

[lepruonuueckuit 3axoH. llepmommdeckas cucrema xumudeckux 3memeHToB /[l M. MenneneeBa. Koporkonepuonnas u
JutnHHOTNIepuoaHas Qopmbl [lepuoaudeckoit cucrteMbl xuMuueckux sinementoB J[. . MenneneeBa. Ilepuonpl U TpymHibL
Du3ndecKuil CMbICI MOPSIKOBOrO HOMEPa, HOMEPOB MEPUOJA U TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siiep. V3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIx 20
xumuueckux sseMeHToB Ilepuomuueckoii cucremsl [[. . MenaeneeBa. XapakTepuCTHKa XHMHUYECKOI'O 3JIEMEHTA IO €ro
nonoxxeHuro B Ilepuonuueckoii cucreme /. Y. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHMs pajiyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METANIMUECKUX U HEMETAJUINYECKHX CBOWCTB IO
rpynnam u nepuoaam. 3HaueHue Ilepuoaudeckoro 3akoHa u Ilepnoandeckoi CHCTEMbI XUMUYECKHUX 3JIEMEHTOB IS PA3BUTHUS
Hayku U npaktuku. 1. 1. MenneneeB — y4€HbIil U rpa’KJaHVH.

Xumudeckast cBsi3b. KoBaneHTHast (HOMspHAs M HEMOJSIPHAsl) CBA3b. DJIEKTPOOTPHLATEIBHOCTh XMMUYECKUX JIEMEHTOB.
HoHHas cBA3b.

Crenenp okucneHns. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl OKUCIeHNs 1 BOcCTaHOBIEeH!Us. OKUCIUTEIH
1 BOCCTAaHOBUTEIH.

XUMHUYECKUH SKCIIEPUMEHT: N3ydeHHE 00pa3IoB BEIIECTB METAIOB U HEMETAIUIOB; B3aMMOACHCTBHE THIPOKCHA IIMHKA C
pacTBOpaMu KHCIOT M IIEJIO0YEH; NMPOBEICHHE OMbBITOB, WIIIOCTPUPYIOIIMX MPHUMEPHI OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxmwii (TopeHne, peakIuy Pa3IoKEeHHs, COSAMHEHUS).

MesknpeaMeTHbIe CBSI3H

Peanmzarms MexXnpeIMeTHBIX CBSA3EH NMPU M3Y4eHHN XUMHH B 8 Kilacce OCYIIECTBISIETCA Yepe3 UCIIONb30BaHUe KaK OOIINX
€CTECTBEHHO-HAYUHBIX IIOHATHH, TaK WM IIOHATHH, SIBJISIOMMXCS CHUCTEMHBIMH JUIS OTACNBHBIX IPEAMETOB ECTECTBEHHO-
Hay4HOT'O IIMKIIA.

OOmume ecTecTBEHHO-HAYYHBIC ITOHATHS: HAYYHBIA (DaKT, TUIOTE3a, TEOpWs, 3aKOH, aHANN3, CHHTE3, KIaCCH(PHUKAIHSA,
TIepHOANIHOCTD, HAOIIOEHNE, SKCIIEPIMEHT, MOJISTUPOBAHIE, N3MEPEHHE, MOJIETb, SBJICHHE.

®duznka: MaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HyKJIHI, H30TOIIBI, PaIHOAKTUBHOCTh, MOJIEKYIa, 3IIEKTPUIECKUH
3apsiz, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, a3, (PM3MUECKNE BEITHMYMHBI, EANHHUIBI H3MEPEHHS, KOCMOC,
IJ1aHeThI, 3BE3 61, COMHIIE.

Buonorus: gorocunres, aprxanue, omocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPaAIIbI, TOPHBIE TIOPOIbI, MONE3HBIE HCKOTIAeMbIE, TOIUINBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/IBY‘IGHI/IG XUMHH B 8 Kjacce HaIpaBJICHO Ha TOCTHUKCHUC 06y‘IaIOIIII/IMI/ICH JIMYHOCTHBIX, METAIIPEAMCETHBIX U MPEAMETHBIX
PE3YIbTATOB OCBOCHUS y‘l€6HOFO npeameTa.



JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE PE3YJBTATHl OCBOEHHS MIPOTrPaMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHusl TOCTUTAIOTCS B X0JIe 00y4YEeHHs XUMUH B
€IUHCTBE y4eOHOW M BOCHHTATENFHON JeaTelbHOCTH OpraHm3alii B COOTBETCTBHHM C TPAAWUIMOHHBIMH POCCHICKUMH
COLMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPHHATHIMU B OOIIIECTBE TpaBHIaMH W HOpMaMy MOBEICHUS U
CHOCOOCTBYIOT ITPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIIMAIM3ALINH 00YJaIOIIUXCSl.

JImyHOCTHBIE PE3YNBTATH OTPAXKAIOT C(HOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IIaTpnoTH4eckoro BoOCINTAHUS

1) LEHHOCTHOr'O OTHOIIEHHS K OTEUYECTBEHHOMY KYIHBTYPHOMY, HUCTOPHMYECKOMY M HAyYHOMY HACIEIUIO, MOHUMAaHUS
3HAYEHHWs XMMHYECKOW HAyKH B JKM3HH COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEpHOW HWH(pOpManuend o
TIepEeIOBBIX JIOCTHKEHUSIX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOWCTBE MHpa U 00IIeCTBa;

I'paskaanckoro BocnuTaHust

2) mpencraBieHHs] O COLMAJIBHBIX HOPMax M MpaBHJIaX MEKINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HOW, Yy4eOHO-HMCCIIEN0BaTeIbCKONW, TBOPYECKOW M JAPYTHMX BHIAaX JESITEIbHOCTH;
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH JIEATEIHHOCTH IPH BBINIOJIHEHUH Y4eOHBIX, TIO3HABATENLHBIX 3a/1a4, BHIMOJIHEHUN
XMUMHUYECKHUX SKCIIEPUMEHTOB, CO3J[aHUH YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAaHHIO U B3aMMOIIOMOIIU B TIPOIIecce
9TOH yueOHOH AeATeTbHOCTH; TOTOBHOCTH OIICHUBAThH CBOE MOBEJICHNE U TIOCTYIIKU CBOMX TOBAPHUILIEH C MO3UIIMK HPAaBCTBEHHBIX
1 TIPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBUN OCTYIIKOB;

IleHHOCTH HAYYHOI'0 IO3HAHMSA

3) MHPOBO33PEHYECKHUX INPEJCTABICHUH O BEIIECTBE U XUMHYECKOH PEeaKIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH M COCTABIISIOMIMX OCHOBY JUIS MOHMMAaHUS CYIIIHOCTH HAyYHOM KapTHHBI MUPA; MPEICTaBIEHUH 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTUA TPUPOJIbI, B3aHUMOCBA3AX YCJIOBEKa C HpHpOllHOﬁ cpenoﬁ, O pojii XUMHU B TO3HAHHUU ITUX
3aKOHOMEPHOCTEH;

4) INTO3HABATCIbHBIX MOTHUBOB, HAIIpaBJICHHBIX Ha ITOJYUYCHHE HOBBLIX 3HAHUH TI0 XUMMHH, HCO6XO]II/IMBIX JIIsL O6"b$[CHeHI/I$I
HaOJII0JaeMBIX MPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeIbHON, MHPOPMAIMOHHON M YWUTATENBCKOH KYJIbTYPHI, B TOM YHCJIE HABBIKOB CaMOCTOSTENLHON palboThI C
y4eOHBIMH TEKCTaMH, COPABOYHOMN JIUTEPATYPOid, TOCTYITHBIMH TEXHUUECKHMH CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00y4YEeHUIO U II03HAHUIO, JTFOO03HATEILHOCTH, TOTOBHOCTH U CIOCOOHOCTH K CaMOOOPa30BaHMUIO, TPOSKTHOU U
HCCIIeIOBATEIbCKON JISSITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS 00y4YEHUsI B JalibHEHIIIEM;

@D opMUPOBAHUS KYJIBTYPbI 310POBbi

7) OCO3HAHUS IIEHHOCTH XH3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 XKHU3HH,
OCO3HaHHUSI TIOCJIE/ICTBUN M HETIPUSITHSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alIKOT OIS, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTH
coOJTo/IeH s TIpaBiI O€30IIACHOCTH IPH O0PAIIEHUH C XUMHYECKUMH BEILIECTBAMU B OBITY U peajibHOM JKU3HHU;

Tpyaosoro Bocnutanus

8) uHTepeca K MPaKTUUECKOMY H3y4EHHIO MPOPECCHii U Tpy/Ia Pa3InIHOTO POJia, YBRKEHUE K TPYIY U Pe3yAbTaTaM TPYIOBOM
JeSTeIHHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XMMHHU, OCO3HAHHOT'O BRIOOpa MHIUBUIYaJIBEHON
TPAEKTOPUU HPOAOIKEHHSI 00pPa30BaHUS C YIETOM JINYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB
U TOTpeOHOCTEW; YCHeNmHOW NpOPEeCcCUOHATBHOW JESITENbHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHHH; TOTOBHOCTB
a/IalTUPOBAThCS B IPOGECCHOHATIBHOM Cpefie;

IKOJT0rH4eCKOro BOCIIUTAHNS

9) 3KOJIOTMYECKH 1eIeCO00Pa3HOro OTHOLICHUsI K MPUPOJIE KaK MCTOYHHKY KH3HU Ha 3eMiie, OCHOBE €€ CYIECTBOBaHMUS,
MOHUMaHHS IEHHOCTH 37I0pPOBOTO M 0€30acHOro 00pasa jKM3HH, OTBETCTBEHHOTO OTHOIICHUS! K COOCTBEHHOMY (hH3HYECKOMY
1 TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHHMS IEHHOCTH COOIIOICHI MpaBmil 0€301MacHOro MOBEACHHUS IPH paboTe ¢ BEIIECTBaMH, a
TaK)KE B CUTYalLlUsIX, YTPOKAIOLIUX 340POBBIO U KU3HU JIOACH;

10) ciocobHOCTH PUMEHSTH 3HAHUS, TOTydaeMble TIPU N3YUYSHUN XUMUH, IS PEIICHIS 3a/1a4, CBSI3aHHBIX C OKPYKAroIIei
MIPUPOAHOIN Cpenol, MOBBIIMICHUS YPOBHS SKOJIOTHYECKOH KYIBTYPHI, OCO3HAHHS TJI00ANBHOrO XapakTepa SKOJIOTHYECKUX
po0JIeM U MyTel UX PemIeHns] MOCPEICTBOM METO0B XIMHU;

11) SKOIOrMYECKOr0 MBINUICHHS, YMEHUSI PyKOBOJICTBOBATHCSI UM B IMO3HABATENBHOM, KOMMYHHKATHBHOM W COLMATBHOM
MIPaKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yIbTaTOB BRIACISIOT 3HAYUMBIC [T (JOPMHUPOBAHISI MEPOBO33PECHUS O0IICHAYIHBIE TIOHITHS
(3aKoH, Teopusl, MPUHIINII, TUTIOTe3a, (PaKT, cucTemMa, MpoIece, SKCIEPUMEHT H JIp.), KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-
HAYYHBIX yIeOHBIX MPEAMETaX U MMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 3THUX MPEAMETOB ()OPMHPOBATH MPEICTABIICHHUE O IETOCTHON
HAyYHOH KapTWHE MHUpa, W YHHBEpCalbHBIC yUeOHBIE NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHEIC, DPETrYISTHUBHBIC),
KOTOpBIE 00eceunBaT (popMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIFHOMY IUIAHHPOBAHUIO M OCYIICCTBICHUIO Y4eOHOM
eI TCIbHOCTH.

MeramnpeaMeTHbIe Pe3yIIbTaThl OCBOCHHUS 00pa30BaTEIBHOM MPOrpaMMBbl IO XUMHUH OTPaKAIOT OBJIA/ICHIE YHUBEPCATLHBIMA
M03HABATEIbHBIMU JSHCTBUSIMH, B TOM YHCIIC:

ba3oBbIMH JIOrHYeCKUMH JelHCTBHSIMH

1) yMeHHEeM WCIONB30BATH MPHUEMBI JIOTHYECKOrO MBIIUICHHUSI TIPH OCBOCHWHM 3HAHWA: PACKPBIBATH CMBICT XUMHUYECKHUX
TIOHATHUH (BBIICIATH HX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH B3AMMOCBSI3b C IPYTUMHU ITOHATUSMH ), UCTIONB30BATH MTOHSATHS



JUTSl OOBSICHEHNUS! OT/IETILHBIX (PAKTOB U SIBJICHUI; BEIOMPATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PHUKAIIMN XUMHIECKUX BEIIECTB
1 XUMUYECKUX PEaKIMi; YCTaHABIMBATH NIPUYNHHO-CIICJICTBEHHBIE CBSI3H MEXIY OOBEKTaMHU W3y4EHUsI; CTPOUTH JIOTHIECKHE
paccyxaeHus (MHIYKTUBHBIE, IelyKTUBHBIE, 110 aHAJIOTHH); JE1aTh BHIBOABI M 3aKITIOUCHHUS;

2) yMEHHEM MNPUMEHSATH B IIPOIECCE MTO3HAHMS MOHATHS (IPEIMETHBIE M METalpeIMETHbIE), CHMBOINYECKHE (3HAKOBBIE)
MOJICTIH, HCIIONb3yEeMble B XUMHH, NIPeoOpa3oBBIBaTh IIMPOKO INPHMEHSEMBIE B XHUMHUH MOJENBHBIE MPEICTaBICHUS —
XMMHUYECKUN 3HAaK (CHMBOJI 3JIEMEHTa), XUMHUYecKast (popMysia U ypaBHEHHE XMUMHUYECKOH PeakMyi — MpHU PELIeHHH Yy4eOHO-
MIO3HABATENBHBIX 33/1a4; C YUETOM 3THX MOJAENBHBIX IPEICTABICHUH BBIBIISTh M XapaKTEepHU30BaTh CYLIECTBEHHBIE MTPU3HAKU
N3y4aeMbIX OOBEKTOB — XMMHYECKHX BEUIECTB M XUMUYECKHX PEaKIHi; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYWHHO-
CJIC/ICTBEHHBIE CBSI3W M MPOTHBOPEUUs] B W3y4aeMbIX NPOIECCaX M SBICHUSX; MpPEAIaraTh KPUTEPUH JUISl BBIIBICHUS STHX
3aKOHOMEPHOCTEH M MPOTHBOPEUHI; CAMOCTOSTENLHO BBIOMPATH CIIOCO0 pelIeHus] y4eOHOH 3a1auu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELICHHs], BHIONPATh HanOOIIee MOAXOASIINN C Y4ETOM CaMOCTOSITENBHO BBIJICIICHHBIX KPUTEPHER);

Ba3oBbIMH nccie10BaTeILCKUMHE I€HCTBUSIMHA

3) yMEHHEM HCIIONB30BaTh MOCTABJICHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHHS, a TAKKE B KAUeCTBE OCHOBBI JIJIS
(hOpMHUPOBaHUSI THIIOTE3BI TIO TPOBEPKE MMPABUIIBHOCTH BBHICKa3bIBAEMBIX CY)XKIICHUII;

4) npuoOpeTeHue OMbITA 10 IITAHUPOBAHHIO, OPTaHNU3aIMH U IPOBEICHHUIO YUEHNYECKUX IKCIIEPUMEHTOB: YMEHHE Ha0II0/1aTh
3a XOZIOM IIPOLECCa, CAMOCTOSITENILHO IIPOTHO3UPOBATh €0 Pe3ylIbTaT, (OPMYIHPOBATH 000OIIEHNS U BBIBOABI 110 Pe3yIbTaTaM
IPOBEEHHOTO OIIBITA, UCCIIE0BAHUS, COCTABIIATh OTYET O IPOAEIaHHOI paborTe;

Pa6oroii ¢ undopmanuei

5) yMeHHeM BbIOMpaTh, aHATM3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIMIO Pa3IMYHBIX BUIOB M (OPM IIpeCTaBIICHHUS,
MOYY4aeMyI0 U3 pa3HbIX MCTOYHHKOB (HAYYHO-TIOMYJSIpHAs JIMUTEpaTypa XMMHUUECKOTO COJICPXKaHUs, CIIPaBOYHBIE MOCOOMS,
pecypcbl HTepHeTa); KpUTHYECKH OLIEHHBATh TPOTUBOPEUHBYIO U HEJIOCTOBEPHYIO MH(OPMAILIHUIO;

6) yMEHHEM TPUMEHSITh Pa3JIMYHbIE METOJIbI U 3aIIPOCHI MPH MOUCKE M 0TOOpe MH(OPMAIIMU ¥ COOTBETCTBYIOIIHMX JAaHHBIX,
HCO6XOJII/IMBIX JJIA BBITIOJTHCHUA y‘IC6HbIX H ITO3HABATCJIBHBIX 3a1a4 OHpe}IeHéHHOFO THIIA, an06peTeHHe OIlbITa B O6HaCTI/I
HCIIOJIb30BaHUA I/IHd)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TeXHOJ’IOFHﬁ, OBJIaJICHHUC KyJ'[]:TypOﬁ AKTHUBHOI'0 MCIIOJIB30BaHUA
Pa3IMYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOSTENBHO BBIOMpATh ONTUMalbHYIO0 (OpPMY TIpencTaBieHHs HHPOPMAUU U
WLTIOCTPUPOBATH peliaeMble 3a]jaul HECJIOKHBIMHI CXeMaMHU, THarpaMMaMH, IpyrumMu popMamu rpaiky U MX KOMOHMHAIMSMMY;

7) yMeHHEM HCIIOJIb30BaTh M aHAIW3UPOBATh B IpoLecce YueOHOH M HCCIeNoBaTeNbCKOW IeATeIbHOCTH MH(OpMaIHIo o
BJIMSHUM IPOMBIIIIEHHOCTH, CEJILCKOTO X034ICTBa U TPAHCIIOPTA HA COCTOSHHE OKPYKAIOIEeH IPUPOJHON CPEbL;

YHuBepcalbHbIMH KOMMYHHKATHBHBIMH AeiicTBUSIMH

8) ymeHueM 3a1aBaTh BOIPOCHI (B XO/I€ IMaJIora 1/Wiii JUCKYCCHHU) TI0 CYIIECTBY 00CYK/JaeMOM TeMbl, (JOpMYIIHPOBATh CBOU
NPEIUI0KEHNST OTHOCUTENILHO BBITOJTHEHHS NIPEAIOKEHHOH 3a1a4n;

9) npuoOpeTeHUe ONbITa MPE3CHTALNH PE3yIbTATOB BBIMOJHEHUS] XMMUYECKOro 3KCIepruMeHTa (J1abopaTopHOro OIbITa,
nabopaToOpHON pabOTHI IO NCCIIEAOBAHUIO CBOHCTB BEIIECTB, y1€OHOIO MPOEKTa);

10) 3aMHTEpECOBaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH IIO3HABATEIBHON M MCCIEHOBATENbCKOW IEATeIBHOCTH IPH
pelLIeHNH BO3HHUKAIOIIMX IPOoOJIeM Ha OCHOBE y4déra OOLIMX HMHTEPECOB M COINIACOBAHUS MO3MLUHA (00CyXIeHUs, oOMeH
MHEHHSIMH, «MO3TOBBIE LITYPMBD», KOOPAMHAIMS COBMECTHBIX IEHCTBHH, ONpeieNieHHEe KPHUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOW paOoThI U 1p.);

YHuBepcaabHbIMH PeryJiTHBHBIMH AeiicTBHAMH

11) yMeHHeM CaMOCTOSTENBHO ONPEAeNATh LEIH AEATENFHOCTH, INIAHUPOBATh, OCYIIECTBIIATH, KOHTPOIMPOBATH M HPH
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO AEATEIBHOCTh, BHIOMpaTh Hambosee 3(pdeKTUBHBIE CIIOCOOBI peIleHUs y4eOHBIX U
MO3HABATENbHBIX 33/ad, CAaMOCTOATENBHO COCTABIATH WIM KOPPEKTHPOBATH MPEIJIOKEHHBIH aJIropuT™M AEHCTBHH NpH
BBITIOJTHEHUH 3aJaHUH ¢ yU4ETOM IMOITY4eHHsI HOBBIX 3HAaHHMI 00 M3ydaeMBIX OOBEKTaxX — BELIECTBAX M PEAKIHAX; OLCHUBATH
COOTBETCTBHE ITOJTYYSHHOT'O Pe3y/bTaTa 3asBICHHOH 1IeNy;

12) yMeHHeM UCTIONB30BaTh M aHAIN3UPOBATH KOHTEKCTHI, TIpeiaraeMble B YCIOBUHU 3aJaHHUMH.

INPEAMETHBIE PE3VJIBTATBI

B cocTtaBe mpenMETHBIX PE3YNBTATOB MO OCBOCHHIO 00S3aTEIBHOIO COAEPKaHMS, YCTAHOBJICHHOTO JAHHOM NMPHUMEPHOU
paboueii mporpaMMoii, BBIAETAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAaydHBIE 3HAHUS, YMEHHA H CHOCOOBI JEHCTBHH,
crieruprIecKue Ui MpeIMeTHON 00IacTi « XUMHUSD, BUIBI AESATEILHOCTH I10 TOTYYSHUIO HOBOTO 3HAHHMS, €T0 HHTEPIIPETaLH,
MIpeoOpa30BaHMIO ¥ MPUMEHEHHIO B PA3INYHBIX YIEOHBIX M HOBBIX CHUTYaIHSIX.

[IpeaMerHbIe pe3ynbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIOIIUXCSI CIICAYIOIINX YMECHHUMH:

1) packpeisams cmblci OCHOBHBIX XMMHYECKHX ITOHATHI: aTOM, MOJIEKYJd, XAMHUYECKHH SIIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEILIECTBO, CMeCh (OAHOPOAHAs M HEOAHOPOJHAs), BAIGHTHOCTh, OTHOCHTENIFHAS aTOMHAs M MOJICKYJISIpHasl Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHAS Macca, MaccoBasi OISl XMMHUYECKOTO 3JIEMEHTa B COSIMHEHNH, MOJSAPHBINH 00BEM,
OKCHJ, KHCIOTa, OCHOBaHWE, CONb, 3JIEKTPOOTPUIATENIBHOCTD, CTEIIEHb OKHCIEHUS, XMMHYECKas PEaKLus, KiIacCH(UKaI
pEaKnuii: peakuy COCAWHEHWS, PEaKIMU PA3JIOKEHUS, PEakIWH 3aMEIICHUs, PEeakInyd oOMeHa, 9K30- M SHIOTEPMUYECKHE
peaxnuy; TeruIoBoi 3((GEeKT peakiyy; SIpo aToMa, HIEKTPOHHBIA CITOH aToMa, aToMHast OpOMTaNb, paJuyc aTOMa, XUMIIeCKast
CBAA3b, MOJISIPHAs M HEMOJIIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, UOH, KATHOH, aHHOH, PAaCcTBOP, MAccoBas JOJs BEIECTBA
(IpomieHTHAs KOHIIEHTPANKs) B PACTBOPE;

2) wwocmpuposams B3aUMOCBI3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. I 1) M MPUMEHSITh 3TH MOHSTHS IIPH ONHUCAHUA
BELIECTB U UX MPEBPAILCHUN;

3) ucnonvzoeams XAMUYECKYIO CHMBOIIHKY TSl COCTABICHUS (DOPMYJI BELIECTB U YPABHEHUH XMMIYIECKUX PEAKIIH;



4) onpedensimp BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX; CTCIICHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX
COCMHEHUSX; MPUHAIIOKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy COCOMHEHWH MO (opMyliam; BHA XUMHYECKOW CBSI3H
(KOBaJICHTHASI ¥ NIOHHAS) B HEOPIAHMYECKHX COCTMHCHUSIX;

5) packpwisame cmuicn lepuoguueckoro 3akona JI. M. MenmeneeBa: JAeMOHCTPUPOBATH MOHMMAaHHE MEPUOAMIECKOM
3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJOXeHWs B [leproquyeckoil cucteMe; 3aKOHOB COXPaHEHHs MacChl
BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO Y4YCHUs, 3aKOHa ABOraapo; ONUCHIBATh M XapaKTePH30BATh
TabnuuHyro Gpopmy Ileproaudeckoil CHCTEMBI XUMHUYECKUX JIIEMEHTOB: Pa3iHJaTh MOHATHS «IJIaBHAs MOATpyIa (A-rpymma)y
U «mobovnast moArpymma (b-rpymma)y, Manbie U OOMbIIKe TIEPHOIBI; COOTHOCUTH 0003HAUCHUS, KOTOPBIE UMEIOTCS B TAOIHIIE
«[lepuoauyieckas cucTeMa XUMHUYECKUX 3eMeHTOB JI. V. MeHzeneeBay ¢ YHCIOBBIMH XapaKTEPHUCTUKAMH CTPOCHHUSI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsi sipa, 00IIee YHUCIIO ANEKTPOHOB U paclpeielieHHe HX 0 3JIEKTPOHHBIM CIIOSIM);

6) rknaccuguyuposams XUMHYECKUAE 3JIEMEHTBI; HEOPraHUMYECKHE BEIIECTBA; XUMHYCCKHE Peakiuu (M0 YHCITY U COCTaBy
YYACTBYIOUINX B PEAKIMH BEIIECTB, 1O TEILIOBOMY 3G (EKTY);

7) xapaxmepusosams (onucvieams) oOLIME XUMHUIECKHE CBOMCTBA BEIIECTB PA3IMUHBIX KIACCOB, MOATBEPXKIAsl OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHYESCKHX PEaKIIHii;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAYeCTBEHHOrO COCTaBa; BO3MOXKHOCTH IPOTEKAHHSI
XUMHYECKHUX MPEBPAIICHU B PA3INYHbIX YCIOBHSX;

9) ebluUCAMb OTHOCUTEIBHYIO MOJICKY/ISPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIONF0 XMMHUYECKOT0 JIEMEHTa 110
(bopMyse coeIMHEHUsT; MACCOBYIO JIONIO BEIIECTBA B PACTBOPE; MPOBOANUTH PACUETHI 10 YPaBHEHUIO XMMUYECKOH PEeaKIii;

10) npumensims OCHOBHBIC OIEPAIMA MBICIUTEIBHON MAESITENPHOCTH — aHAllM3 M CHHTE3, CpaBHEHHe, 0000IIeHHe,
CHCTEMATH3ALNIO, KIIACCU(UKAIINIO, BBIABICHHEC MPUYMHHO-CICICTBCHHBIX CBSI3ed — Ui M3y4EHHS CBOWMCTB BEIIECTB U
XUMHYECKHUX PEaKInil; eCTECTBEHHO-HAYIHbIE METOIBI TO3HAHMUS — HAOIIOICHIE, H3MEPEHIE, MOJIEITUPOBAHKE, SKCIIEPUMEHT
(peasTbHBIN ¥ MBICJICHHBIN);

11) cnedosams nipaBUIaM TMONB30BAHUS XUMHUYECKOM MOCYIOW M J1abOpaTOpHBIM OOOPYIOBAHHEM, a TAaKXKe MpaBUIIaM
o6pa1ueHI/m C BEHICCTBAMU B COOTBETCTBHU C HMHCTPYKIHSAMHU IIO BBIIIOJIHEHUIO J'Ia60paTOprIX XUMHWYECKUX OIIBITOB II0
NOJIYYEHUIO U COOMPaHHUIO ra3000pa3HbIX BEUIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOW [OJIeli pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH W TMPOBOAUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIMO3HABAHHIO
PacTBOPOB IIEJTOUEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (J1akMyc, peHondTanernH, METHIOPaHK U Ip.).

CucreMa OoeHKH:
1. Ouenka YCTHOIO oTBeTa
OTtMmeTKa «5»:
- OTBET MOJIHBIMA U MPABUJIBHBIA Ha OCHOBAHUY U3YYEHHBIX TEOPHIl;
- MaTepua M3JIOKEH B OINPEACICHHON JIOTHYECKOW IMOCIEA0BATEIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTEIIbHBIMH.
OTMeTKa «4»;
- OTBET IOJIHBIN ¥ MPAaBUJIBHBIA Ha OCHOBAaHWUHW U3YYCHHBIX TCOPHIA;
- MaTepuai U3J0XKEH B OMPEICICHHOMN JOTMYeCKON MOCIe0BaTeNbHOCTH, IPU TOM AOMYIICHBI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEJIS.
OtmeTKka «3»:
- OTBET IMOJIHBII, HO TMPU ATOM JOMNYIICHA CYIIECTBEHHAas OINMOKAa WM OTBET HEIOJHBIMH,
HECBSI3HbBIN.
OTtmeTKka «2»:
- IPU OTBETE OOHAPY)KEHO HEMOHUMAaHHE Y4YalIUMCS OCHOBHOTO COJEpXaHHs yueOHOTo
Marepuana WIH JOMYIICHbl CYIIECTBEHHBIE ONIMOKH, KOTOpBIE YYalIUHCS HE MOXKET
WCIIPAaBUTh MPU HABOAIIUX BOIIPOCAX YUUTENS], OTCYTCTBUE OTBETA.

2. OuenKa JKCIepUMEHTAILHBIX YMEHHUI

OrneHka cTaBUTCS Ha OCHOBAHWW HAONIOJIEHUS 32 YYallMMUCS U MHCHbMEHHOTO OTYeTa 3a
pabory.



OTMeTKa «5»:
- paboTa BBITIOJHEHA IMOJTHOCTHIO ¥ IPABHIILHO, CCTaHbl IPABHIIbHBIC HAOIIOICHUS U BBIBO/IBI,

- OKCIIEPUMEHT OCYIIECTBJICH IO IJIAHYy C Y4€TOM TEXHUKH O€30MacHOCTH W MpaBUI PabOTHI ¢
BEIIIECTBAMU M 000PYIOBAHHUEM;
- IPOSIBJICHBI OPTaHU3AI[MOHHO - TPYAOBBIC YMEHUS, MOAIEPKUBAIOTCS
YHCTOTa padOUYero MecTa v MOPSAJIOK (Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTUBEI).
OtmeTka «4»:
- paboTa BBINIOJTHEHA MPABUIBHO, CIETIaHbl MPABUIIbHBIC HAOIIOIEHUS U BBIBOBI, HO IIPU 3TOM
9KCIIEPUMEHT MPOBEJIEH HE TOJIHOCTHIO HIIM JOMYIIEHBI HECYIIIECTBEHHBIE OMMUOKH B paboTe
C BEIECTBAMH U 00OPY/TIOBAHUEM.
OTMmeTKa «3»:

- paboTa BBINOJHEHA MPAaBUIBLHO HE MEHEE YEM HAlOJOBHHY WIM JONYIIEHA CYIIECTBEHHAs
olnOKa B X0/ IKCIIEPUMEHTA B O0BSICHEHUH, B 0QOPMIIEHUU PAOOTHI, B COOJIIOJIEHUN TTPABUIT
TEXHUKUA O€30MMacCHOCTH Ha paboTe C BEHIeCTBaMU W 000PYJOBAaHUEM, KOTOPAsl MUCIPABIISIETCS
0 TPEOOBAHUIO YUUTEIS.
OTmeTka «2»:

- TomymieHsl aBe (M 0oJiee) CylecCTBeHHBIE ONTMOKUA B XOJIe: SKCIIEPUMEHTa, B OOBSICHCHUH, B
obopmiieHMH pabOThl, B COOJIOIEHWH TIPABWJI TEXHUKH OE€30MAaCHOCTH TMpH padoTe C
BEIIECTBAMHU W 00OpY/JOBaHWEM, KOTOpBHIC YydYaIIHWCS HE MOXET WCIPABUTh JaXKe I10
TpeOOBAHUIO YUUTEIIS;

- paboTa HE BBINIOJIHEHA, Y YUalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

3. Onenka ymenuii pematb pacueTHble 3aga4n OTMeTKa

«5»:

- B JIOTHYECKOM PACCYXJICHUU U PEIICHHH HET OIMMOOK, 3aJla4ya PelleHa parioHaTbHBIM
CII0CO00OM;
OtMmeTKa «4»:

- B JIOTHYECKOM PACCYKJICHUU M PEIICHUsI HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaua pelieHa
HepaIrMoHAIBHBIM CIIOCOO0M, WJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OITHOOK.
OtmeTKa «3»:
- B JIOTUYECKOM DPACCY)KJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAS
omuOKa B MAaTEMaTHYCCKUX pacyeTax.
OTMeTKa «2»:
- UMEETCsl CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYXKJECHUH U B PEIICHUU;
- OTCYTCTBHE OTBETa Ha 3a/IaHuE.
4. OueHka NMUCbMEHHBIX KOHTPOJLHBLIX pador OTmerka
«5»:
- OTBET MOJIHBII U MPaBUIIbHBIHN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OtmeTKa «4»:
- OTBET HETOJIHBIN WU JIOMYIIIEHO He 60Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OTtmeTKa «3»:

- pa60Ta BBITIOJIHCHA HEC MCHEC UCM HAIIOJIOBUHY, JOMYIICHA OJHA CYHICCTBCHHAA omuOKa u npu
9TOM JIBC-TPHU HECYHICCTBCHHELIC.



OTMeTKa «2»:

- paboTa BBHITIOJTHEHA MEHBIIE YEeM HAMOJOBUHY WM COJCPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOO0K;

- paboTa HE BHITIOJTHEHA.

[Ipu oueHke BBINOJHEHHS NHCBMEHHOW KOHTPOJILHOW pPabOThI HEOOXOIUMO YYHTHIBATH
TpeGoBaHUs eIMHOTO opdorpadhuIeckoro pexnma

5. Onenka TecToBLIX padoT

TecTsl, cocrosiie W3 ISITH BOMPOCOB MOYKHO KCIIOJIB30BATh IMOCIE M3YYECHHUsS KaXJIOTO MaTepHania
(ypoka). Tect mu3 10-15 BompocoB wmcmodb3yercss uis nepuoandeckoro kotposst. Tect m3 20-30
BOTIPOCOB HEOOXOIMMO MCIIOJIb30BATh [UISI UTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHUH UCTIOIB3YETCS CIIETYIOMIast IIKaja:

Jlns Tecta U3 S BOIPOCOB

* HET OIIHOOK — OLEHKA «5»;
* 0JIHA OIIIMOKA — OLEHKA«4»;
* J[B€ OIIMOKH — OLlEHKa «3»;

* TpU OMIMOKN — OLEHKA«2y.

Jlng Tecta 3 30 BOOpOCOB:

* 25-30 mpaBUIILHBIX OTBETOB — OTMeETKA «5»;
* 19-24 npaBUIIBHBIX OTBETOB — OTMeETKA «4»,
* 13-18 mpaBUIIBLHBIX OTBETOB — OTMeETKA «3»,

* MeHblIe 12 MpaBUIbHBIX OTBETOB — OTMETKA «2».
O1eHKa BBINOJHEHHS TECTOBBIX 3a/IaHUN:

e  OrtMeTKa «5»: yyaniuics BBITIOJIHIII TeCTOBBIE 3a1anus Ha 85 — 100%.

e  OrtMeTKa «4»: yyalnuics BBITIOJIHIII TECTOBBIC 3aaHus Ha 65 — 84%.

e  OrtMeTKa «3»: yJalIUiics BBITIOJHUI TECTOBBIC 3a/1aHus Ha 49 — 64%.

e OTMeTKa «2»: yJaluiics BBITIOJHUI TECTOBBIC 3a/laHUsl MeHee YeM Ha 49%.

KoHTpo/IbHO-U3MepUTeIbHbIE MaTepUaJbl IpeIHA3HAYCHBI AJIS MPOBEPKU YPOBHS YCBOCHUS
yu4eOHOro Marepualia Ha OCHOBAaHUM OOpPa30BATEIBLHOTO MHHHMMYMa COJEpXaHUS OOpa3oBaHHS H
TpeOOBaHUN K YPOBHIO MOJATOTOBKM BBITYCKHHMKOB HIKOJ. OHHU COCTAaBJIEHBI HA OCHOBE MHOTOJIETHEH
MeJaroruyecKoil MPakTUKU C YIETOM Pa3IMYHBIX METOJHUYECKUX Pa3paboToK.

ITo BceM rimaBam Kypca U MX pazzefiaM MpeasiaraeTcs TeKyIUid U TEeMaTUYECKUN KOHTPOJIb 3HAHUHN U
YMEHUI B OpME XUMHUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSITEIbHBIX U KOHTPOJBHBIX paboT. 3amaHus
000MX BapHaHTOB PabOT CXOHBI MO COACPKAHHUIO U XapaKTePy BHITIOIHAEMBIX YIeOHBIX e CTBUH.

s opranuzarmu 3QQGeKTUBHON pabOTHl BCEro Kiacca C y4eTOM HWHIUBUAYAIbHBIX CIIOCOOHOCTEM
Ka)KJIOTO y4alerocsi B psae paboT, BXOISIINX B MOcoOue, MPeCTaBICHbI 3a/1aHus Pa3InYHbIX YPOBHEHN
CJIOJKHOCTH.

HezaMeHHMBIM TTOMOIIIHMKOM T€J]arora B KOHTPOJIE 3HAHUHU SBISIOTCS 3amaHus B (opme Tecta. Mx
MO>KHO MCTIOJIb30BaTh Ha Pa3HBIX dTarax y4eOHOTO Mpoliecca:

* MpPU U3YYEHUU HOBOTO MaTepHaa;

* Ha 3Tare 3aKperuieHus] U3y4eHHOTO MaTepHaa;

*+ Ha ypokax 0000II1ao1Iero NoBTOPEHHUS,



* IIPHU TEKYLIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUM U HABBIKOB yUYaIllUXCS;

* MIPU TOJTOTOBKE YYaITUXCS K 9K3aMEHaM KakK B YCTHOM, TaK M B MUCbMEHHOU (popme, 0COOCHHO B

dopme EI'D.

JInst Ka)K 101 TEMBI U €€ Pa3esioB MPEJI0KEHBI TECTOBBIE 3aIaHUS PA3HOTO YPOBHS CJIIOKHOCTH B IBYX
BapUaHTax, pacCYuTaHHbIC Ha 15—35 MUH UM Ha UETbIN ypoK. [y BRICTaBICHUS OLICHKHU ITPEAiaraeTcst
KCIMOJIB30BATH CJIEAYIOLIYIO MIPOUEHTHYIO IIKaTy:

35% BBITIOJIHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — ouenka «3»;

62—85% — omenka «4»;

86—100% — omenka «5».

B 3aBucuMOCTH OT pe3yIbTaTOB BHITIOJIHEHUS pa0OTHI YIUTETh MOKET BHOCHTH B TIPEIJIOKEHHYIO
CHUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TOCKOJIbKY OCHOBHAS 1I€JIb KOHTPOJISI B JAHHOM ClTydae — HE
COOCTBEHHO BBICTABIICHHE OIIEHKH, a OTIPE/ICJIEHNE YPOBHS YCBOCHHUSI YUAIIUMUCS yI€OHOTO MaTepHalia u
HaIpaBJIEHUH JajbHEleld paboThl Ha/l MOBBIIEHUEM KaueCcTBa 3HAHUI

3amanue moa mudpoit 1 onenuBaercs 3 Oamutamu; oA MUdpoi 2 — 5 Gamamu; o nudpoit 3-8
Oannamu. 3aaHusl, OTMEUEHHBIE *, — ISl HHANBUAYATHHOTO BBITIOTHEHHUS.

Ecnu He ykazaHO MHOE, KaXblil OTBET YaCTEN OLIEHUBAETCS:

» yacth A — 2 GauiaMu;

» yact B — 4 Gannamu;

+ gactu C - 6 bamramu.

OnHako HE BCE yJaluecs MPUCTYMaroT K 3a1anusaM yactu C 1 TeM 00J1ee BBITOTHSIOT UX MOJTHOCTHIO.
UTOoOBI MOBBICUTH TOJIOKUTEIBHYIO MOTHBAIMIO K BBHITOJHEHUIO 3amaHuii yactu C, y4UTENb MOXET
O0OBSBUTH O BBICTABJICHUH T10 pE3y/IbTaTaM TE€CTa JIBYX OIEHOK: MIEpBOM — 3a yacTu A u B, a BTopoit —
3a yacTh C — C UCMOJIb30BAHUEM MTPOLICHTHOM IIKAJIbI OIEHKU 3HAHUH.

Bomnpocer ass Bcex BHIIOB KOHTPOJIS 3HAHWH COCTAaBJIEHBI TaKMM 00pa3oM, 4TOOBI MENaror ¢ ux
MTOMOIIIHIO MOT BBISIBUTH 3HAHMSI YUAITUXCS 110 BCEM Y3JIOBBIM BOIIPOCAM TJIaBBI M pa3jieiia Kak Ha 0a30BOM
YpOBHE, TJe HEOOXOJIMMO TOJBKO BOCIPOM3BEIACHHE Yy4eOHOTO Marepuana, TaKk M Ha YCIO0XHEHHOM
YpOBHE, T/e TpeOyeTcsl yMEHUE aHaM3UpOBaTh M CPAaBHUBATH JAaHHBIC, MPUMEHSS TBOPYECKHE
CITOCOOHOCTH.

Bce oOyuaromue BHIIbI KOHTPOJISI TIPEANIOJIAraloT KOJUIGKTUBHYIO ACSITEIBHOCTh YYaluXxcsl JTMOO B
nape, 1100 B TpyMIe U CaMOMPOBEPKY.

[Ipn moAroToBKEe K KOHTPOJIBHBIM paboTaM HE0OXoauMo oOpaTUTh BHMMAaHUE Ha 3aJaHUSl YPOKOB
oboOmaromiero moBTOopeHusi. B 3ToM ciydyae yuwariuecss B COOTBETCTBUU CO CBOMMH CIOCOOHOCTSIMU
OTIPEEIISAIOT Ui ce0sl 3aaHNs, KOTOPhIE MOTYT BBITIOJHUTH.

PacuetHble 3a1aun pa3IMYHbBIX THIIOB M YPOBHEH CIOXKHOCTH MPEJICTaBICHbI B TOCOOMH OJI0OKaMu, a
TaK)Ke BKJIIOYEHBl B Pa3HbI€ BHUJIbI KOHTPOJIA 3HAHUU. YUHUTENb MOXET MO JKEJaHUIO BKIOYATh UX KaK
JIOTIOTHUTENBHOE 3aJaHKe B JI000M BUJ KOHTPOJSI WM Mpe/iaraTh yJaluluMcsl OTAENbHBIE CaMOCTOS-
TeJbHbIe PabOTHI MO PELISHUIO MOTOOHBIX 3a/1ad.

Hponene}me XUMHNYECCKOI'o JTMKTaHTa
3a,Z[aHI/I$I HJIA 00omx BapHUaHTOB KpPATKO 3allMCbIBAOTCA Ha JIMIIEBOM CTOPOHC IOOCKM HWJIM Ha
KOOOTpaHCIIapaHTE; OTBCTLI HA BOIIPOCHI KEJIATCIBbHO HAITUCATh HA 06paTHOI71 CTOPOHC NJOCKH UJIU TAKIKC
Ha KOJAOTpaHCIIapaHTC. Y4yutens 3a4UTHIBAET COACPIKAHUC BOIIPOCA, yHAIIUCCA 3aIllMCBIBAOT OTBCT B
TCTpaldx.
Ilo oxOHYaHUM JUKTAHTa MMPOBOAUTCS CaMOITPOBCPKaA:



+ OIIMOOK HET — OIEHKA «5»;

« pomyieHbl 1—2 ommOku — «4»;

* JIOMYIIEHBI 3 OMMOKH — «3».

B 3aBHCHMOCTH OT CTENEHHM TOJATOTOBJIICHHOCTH YYAIIUXCS YYUTENIb MOXKET M3MEHHTHh KPUTEpPUil
OILICHKU padoT B MOJIb3Y YUCHHKA.



Coaepikanue yueOHOr 0 npeamera
Xumus 8 kaace
(70 yacoB, 2 yaca B HeJ1eJII0)
HavyanbHble NOHATHA U 3aKOHBI XUMHUM(21 vac)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PHU3UIECKHE CBOMCTBA BellecTB. Marepuaisl U
MaTepuaioBesieHre. Pob XMMHM B JKM3HU COBPEMEHHOTO 00miecTBa. OTHOIIEHHE OOIIEeCTBA K XMMHU:
xeModuius 1 xeMo(hoousi.

Meroast u3ydyenuss xumuu. HaOmonmenue. OxcnepumeHT. MogenupoBanue. Mojaenu
MaTepUaJIbHbIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'azpr. JKunkoctu. TBEpaple BemecTBa. B3anmHbie epexoasl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIlECTBAa: BO3rOHKA (CyOiuManus) U JaecyomuManusi, KOHACHCAIUS W UCMapeHue, KPUCTaUIU3aus U
IJIaBJICHHUE.

®dusnueckue sBIeHUsA. YHUCThIe BellecTBa U cMecu. [ OMOTeHHbIe U TeTeporeHHbie cMecu. Cmecu
razoo0Opassble, xuakue U TBEpHbIe. CrnocoObl pa3feneHusi CMeced: MeperoHka, Wiu TUCTUIUISIINS,
OTCTavBaHue, QUIBTPOBAHME, KPUCTAJUIM3AIMS WM BhIapuBaHue. XpoMarorpadus. [Ipumenenue atux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TPOU3BOJICTBE U B OBITY.

XHWMHUYECKUE AIEMEHTBL. ATOMBI U MOJIEKYJbl. IIpocTele M crokHbIE BemecTBa. AJIIOTpONUs HA
npuMmepe Kuciopoja. OCHOBHbIE MOJIOKEHHS aTOMHO - MoJIeKynspHoro ydeHus. Mouel. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHSL.

3HaKu (CHMMBOJIBI) XUMHYECKUX 3J€MEHTOB. MHpopmalms, KOTOPYI0 HECYT 3HaKW XUMHUUYECKHUX
AJIEMEHTOB. DJTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XUMHYECKHX 3yieMeHTOB. llepumonmyeckas Tabnuma
xuMuueckux anemeHToB . M. MenneneeBa: KOPOTKOMEPUOAHBIA M JJIMHHOINEPUOHBIA BApUAHTHI.
[Tepuoapt u rpymnmel. ['maBHas u moOoyHast MOATPyYMIbI, WU A- u b-rpynmel. OTHOCUTENTbHAS aTOMHAs
Mmacca.

Xumunyeckue (opmynbl. UHaekcel U koddduumentsl. OTHOCUTENbHAsT MOJIEKYNIspHas Macca.
MaccoBasi 1071 XUMUYECKOTO 3JieMeHTa B coenuHeHUH. MHpopMmalus, KOTOpYI0 HECYyT XUMHUYECKHE
hopmyIIbI.

BanentHoctb. CTpykTypHBIE (OpMYibl. XHUMHYECKHE 3JIEMEHTHI C IMOCTOSHHON M MEPEMEHHOU
BaJICHTHOCThIO. BbIBOA  QopMmysbl coeAuHEHHs IO BaJeHTHOCTH. OmpeleneHne BaJleHTHOCTH
XMUMHYECKOTO 3j1eMeHTa 1o (popmyrie BemiectBa. CocTaBieHHe Ha3BaHUI COETUHEHH, COCTOSIIIUX U3 IBYX
XUMHYECKUX JIEMEHTOB, [0 BAJIGHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

XuMmuyeckue peakuuu. PeareHTHI UM NpOAYKTHl peakuuu. [Ipu3HaKM XUMUYECKHX PEaKIIHi.
YcinoBust UX MPOTEeKaHUsI U MpekpaiieHus. Peakuuu ropeHus. DK30TEpPMUUYECKUE U SHIOTEPMHUYECKHE
peaxiuu.

3aKOH COXpaHEHHS MacChl BelIeCTB. XuMuYeckue ypaBHeHHs. (COCTaBlIeHHE XHUMHYECKHUX
ypaBHeHuil. UHbopmarus, KOTOpyro HECET XUMUUYECKOE YpaBHEHHE.

Knaccudukarus XUMHUYECKUX PEAKIUN MO COCTaBY W YHMCIY PEareHTOB U MPOJYKTOB. THUIIBI
XUMHUYECKUX peakuuid. Peaknuu coeanHeHUs, pazNoKeHUs, 3aMelleHus U oOmena. Kartamusatopsl u
KaTaJus.

JdeMoHcTpanuu
* Komneknus MarepuaioB U U3AEIUN U3 HUX.
*  Mogenu, ucnojb3yemMble Ha ypokax (PU3HMKU, OUOJIOTUH U Teorpaduu.
*  OOBEMHBIE U IAPOCTEPHKHEBBIE MOJICIN HEKOTOPHIX XMMUYECKHX BEILIECTB.

* Mogenu KpUCTAININYECKUX PEIIETOK.



©ONOOGRWNRE

9.

* Cobupanue npubdopa A MOJy4eHUS Ta3a U MPOBEPKaA €ro Ha TePMETUYHOCTb.

* Bo3ronka cyxoro npjaa, Hoja nwin HaQTaauHA.

* ArperaTHbl€ COCTOSHUS BOJIBI.

* Pa3zznenenue 1ByX HECMEIMIMBAIOIIMXCS )KUJIKOCTEN ¢ TOMOIIBIO AETUTEIbHON BOPOHKH.

* Jluctumstop u ero padora.

* VYcranoBka s puiabTpoBaHus u e€ pabdora.

* VYcraHoBKa AJs BelIapuBaHus U €€ padoTa.

* Kommtekimus ObITOBBIX TPHOOPOB st GUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTna (GpaoMactepa ¢ HOMOIIBI0 OyMaXHOW XpoMaTorpaduu.

*  Moaenu aNIOTPOIHBIX MOTU(DUKAIIUHN yriiepoa U Cephl.

* IlosyueHue 030Ha.

* Tloprpers 1. 5. Bepriennyca u JI. Y. Meneneesa.

* KopoTkoneproaHslii U JUIMHHOTIEpHUOAHBIN BapuaHTel [lepnoauueckoit cucremsr /1. U.
MenpneneeBa

* KoHcTpyupoBaHHe MIapOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

* Anmnapar Kunma.

* PaznoxeHue OmxpomaTra aMMOHHS.

* Topenue cepbl 1 MarHUEBOM JICHTHI.

* [loptpetrsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

*  OmnbITHI, WLTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

* Topenue pocdopa, pacTBOpeHHE MPOIYKTA TOPEHHSI B BOJIC U HCCIICIOBAHUE TTOJTyYCHHOTO
pacTBoOpa JIAKMYCOM .

* BiauMoaelcTBHE COISIHON KHUCIOTEI C IIMHKOM.

* Tlonyuenue ruapoxcuaa meau(Il) u ero paznoxeHue Npu HarpeBaHUH.
JlaGopaTopHble ONBITHI

O3HaKOMJICHHE C KOJUIEKIIMEH J1TaO0OpaTOPHOM MOCY/IBI.

[IpoBepka npubopa /Ui MoJIy4yeHus: Ta30B Ha FEPMETUYHOCTb.

O3HakoMJIeHHE ¢ MUHEpaJlaMu, 00pa3yIOIIUMH T'PAHUT.

[IpuroToBiieHNEe reTepOreHHON CMeCH MOPOIIKOB CEPbI U JKeJe3a U UX pa3/eieHHeE.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U HOIUIOB Kalusl C paCTBOPOM HHUTpaTa cepeodpa.
[Tonyuenue runpokcuna meau(ll) u ero B3aumoaelicTBrE ¢ CEPHOM KUCIOTOM.

BsaumoneiicTBue pacTBopa coJibl ¢ KUCIOTOM.

[IpoBepka 3aK0HA COXpPAaHEHUS MACChI BELIECTB HA MIPUMEPE B3aUMOJACHCTBUS MIENOYH U KUCIOTHI.

HpOBepKa 3dKOHa COXpaHCHHUA MACChI BCHICCTB HA ITPUMEPE B3aMMOACHUCTBUS IMIEI0YM U COJIH JKeJIe3a

(1.

10. Paznoxenue nepokcuia BOAOpoIa ¢ MOMOLILI0 okcuaa Mapradna (IV).

11. 3amemnienue xene3oM MK B MEJHOM KYIIOPOCE.

IIpakTnyeckne padoTsl

1.

3HAaKOMCTBO C JIabopaTopHbIM 00opynoBaHueM. [IpaBuiia TeXHUKHM G€30MAaCHOCTH Ipu paboTe B

KaOMHETE XUMHUH. HCKOTOpBIC BUBI pa60T.

2.

AHann3 MoYBEI
Ba:kneiilue npeacTaBuTe I HEOPraHudecknx BeulecTs. KoimyecTBeHHbIe OTHOLICEHUS B



xumuu(18 yacon)

CocraB Bo3ayxa. [lonsTre 00 00BEMHOI JJ0I€ KOMIIOHEHTa MPUPOIHOM Ta30BOM CMECH —
BO3yxa. Pacuér 06bpéMa KOMIOHEHTA Ta30BOi CMECH IO €ro 00BEMHOM J10J1e U HA000POT.

Kucnopoa. O3o0m. [Tonyuenue kucinopona. Codupanue u pacro3HaBaHue KUCIOPoaa. XUMUYECKUE
CBOMCTBA KMCJIOPOJA: B3aUMOJICHCTBUE C METAJUIAMHU, HEMETAJUIAMU U CJI0)KHBIMU BEIIECTBAMHU.
[Ipumenenue kucaopoaa. KpyroBopor kuciopojia B Ipupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB 10 WX hopmysaM. CocTtaBieHue GOpPMYI OKCHIOB IO MX
Ha3zBaHusM. [IpeacraBuTenn OKCUIOB: BOJAa U YIIIEKUCIIbIN a3, HeraméHas U3BeCTb.

Bonopon B npupojie. dusnueckue 1 XMuMUYECKUE CBOICTBA BOAOPO/JIA, €T0 MOJIyYeHUE U
MIPUMEHEHHE.

Kucnortsl, ux cocras u kinaccudukamus. Maaukaropst. Tabnuiia pacTBOPUMOCTH.

ComnstHast ¥ cepHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocras 1 Ha3BaHMsl. PacTBopuMocTs coneil B Boae. [IpeacraBurenu coneit: xjiopus
HaTpusl, KapOOHaT HaTpus, pocdar KaabLusl.

[ToctosinHas ABoraapo. Konuuectso BemectBa. Moinb. MonsipHast macca. KpaTHbie einHULIBI
M3MEpEeHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIeCTBa.

Pacuérsl ¢ rcnonb30BaHNEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «IIOCTOSIHHAS
ABoraapo».

3akoH ABoraapo. MomsipHbIi 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO
rasa o JApyromy.

KpaTtHble eguHHLIBI U3MEPEHHS] — MHUTMMOJISIPHBIM M KHJIOMOJISIPHBINA 00BbEeMBbI T'a3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosnb30BaHNEM NOHATUI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy», «IOCTOSTHHAS ABOTaApO».

Pacuétel ¢ ucnosnb3o0BaHUEM NOHATUI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy, «4UCI0 ABOTaIpo».

I'unpocdepa. Kpyrosopor Boasl B mpupoje. dusmyeckre M XUMHUYECKUE CBONCTBA BOJBI:
B3aMMOJICIICTBUE C OKCUIAMMU.

OcHoBaHusl, ux coctaB. PacTBOpuMOCTh OCHOBaHUI B BOJie. MI3MEHEHHE OKPACKU MHANKATOPOB B
ienoyHoi cpene. IlpencraBurenu menoyen: TUAPOKCHU Il HATPUSL, KAJIAS U KaJIbIIHS.

PactBoputens u pactBopéHHOe BemiecTBO. PacTtBopsl. PactBopenue. ['mapatel. MaccoBas goist
pacTBOpEHHOro BeliecTBa. PacuéThl, CBA3aHHBIE C HCIOJIB30BAHMEM IMOHATUS «MaccoBas JOJIA
pPacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanun

*  OmnpeneneHue coaepxKaHus KUCIOPOIa B BO3AYXE.

* [lomydeHue kuciaopoaa pasnoKeHUEM NIEpMAaHraHaTa Kajaus U MepoKCUaa

BOJOpOJIA.

* CoOupaHue MeTO/I0M BBITECHEHHSI BO3/yXa M BOJIbI.

* PacnosHaBanue kuciaopona.

* T'openue Maruus, >xesuesa, yris, cepsl U Gpocdopa B KUCIOPOE.

*  Komekiusi OKCHUI0B.

* Ilonydenue, cobupanue U pacrno3HaBaHHE BOJIOPOJIA.

* T'openue Bomopoza.

* BzaumosetictBue Bojopoa ¢ okcuaom meau(ll).



*  Kouekuus MUHEpaJIbHBIX KUCIOT.

* IlpaBuio paz0aBieHust CEpOl KUCIOTEHI.

*  Komnekuus coeil.

* Talnuua pacTBOPIMOCTH OCHOBAHUMN, KUCIIOT U COJIEH B BOJE.

* HexoTopble MeTaIITBI, HEMETAIUIBI U COEAMHEHUST KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
*  Mopenb MOJsIpHOTO 00BEMA ra3000pa3HbIX BEILIECTB.

JlabopaTopHbIe ONBITHI

12.  TlomyrHeHHE U3BECTKOBOM BOJbI IIPU MPOITYCKAHUH YIIIEKMCIIOTO Ta3a.
13.  IlomydeHue BoOOpOaa B3aMMOJENCTBUEM IIMHKA M COJISHOM KUCIIOTBL
14.  PacnosHaBaHue KMCJIOT MHAUKATOPAMHU.
15. H3meHenue oOKpacKy MHIMKATOPOB B LIEJIOYHOI Cpele.
16. OsmakomieHME ¢ mpenapaTtaMy JOMAIIHEN WM IIKOJHHOM alTeuKH — PacTBOPAaMH MEPOKCHUA
BOJIOPOJa, CIMPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTHYyeckne padoThl
3. Tonyuenne, coOMpaHue W PacO3HABAHUE KHCIOPOIA.
4. Tlonyuenwue, coOMpaHKe U PaCIO3HABAHUE BOJOPOIA.
5. TlpuroToBiieHHE PacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JIOJIEIA.
OcHOBHBbIE KJIaCChl HeOpranuvdeckux coequHenui (10 yacon)
O06o0menue cBeieHni 00 OKCHIAX, UX Kiaccu(PuKayu, Ha3BaHUAX U CBOMCTBAX.
CrocoObl MOTy4eHHST OKCHIOB.

OcHoBanusl, WX KilaccuUKalMs, Ha3BaHUS W CBOWCTBA. B3amMmonmelcTBHE C KHUCIOTaMH,
KHCJIIOTHBIMH OKCHUJIaMU M COJIAMH. PaznoskeHne HepacTBOPUMBIX OCHOBaHHH. CrocoObl MOTydeHUs
OCHOBAHMH.

Kucnote, wux xnaccupukamus wu HazBaHusa. OOmME XHWMHYECKHE CBOMCTBA KHCIOT.
B3anmopeiictBue KUCIOT C MeETaulaMH. OJJIEKTPOXUMHUYECKHMUA P HANPSOKEHWM  METasuioB.
B3anMoieficTBre KMCIIOT ¢ OKCUAaMHU METaJLIOB.

B3anMogelicTBue KUCIOT C OCHOBAaHHMSIMH — peakius HeWTpanu3anuu. B3zauMoneicTBHe KHUCIOT C
COJISIMH. [Tonydyenne 6€CKUCIOPOTHBIX
1 KHCJIOPOJICOACPIKAITUX KUCIIOT.

Conu, ux Kiaccuukanys u CBoMcTBa. B3anmomelicTBre coseit ¢ MeTalziaMu, OCOOCHHOCTH 3THUX
peaknuii. BzanmoelcTBre cosieit ¢ COISIMHU.

I'enetnueckue psapl MeTalIa U HeMeTasuia. [ 'eHeTHueckas CBSI3b MEXKY KIIacCaMU
HEOPraHMYECKHX BEIECTB.

JlaGopaTopHble ONBITHI

17. BzaumopelicTBue okcuia Kanblys ¢ BOJOM.

18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakius HeiiTpanusanuu.

20. TTonyuenue ruapokcuaa meau (1) u ero B3anMoeiicTBHE ¢ KHCIOTOM.
21. Paznoxenue ruapokcuna meau (1) mpu nHarpeBanum.

22. B3auMOICHCTBUE KUCIOT C METAJLIAMH.

23. B3auMOIEHCTBUE KUCIIOT C COJISIMU.

24. O3HaKoMJIEHHE C KOJUIEKLIUEH COJICH.

25. Bzaumoseiictue cyinbdara meau(I1) ¢ xene3om.



26. B3aumoelicTBHE COJIEH C CONSMM.

27. T'eHeTrYECKas CBSI3b HA IPUMEPE COSUHEHUH MEIH.
IpakTuyeckue padoTsb

6. Peuienune sKcreprMeEHTAIbHBIX 3a1a4.

Hepuonnuecknii 3axkon u [lepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MenpaeJieeBa u crpoeHue aroma ( 8 yacon)

EcTtecTBeHHbIE ceMeicTBa XUMUYECKHUX AJIEMEHTOB: ILIEJIOUHbIE M IIEJIOYHO3EMENIbHbIE METaJIbL,

raJloreHbl, ”HEPTHBIE (OaropoaHbIe) ra3sl. AMGOTEPHOCTh. AM(OTEpHBIE OKCHIIBI 1 THIPOKCH/IBI.

KommuiekcHeie comm.

Otkpsitue Jl. . Menneneesbim Ilepruoanueckoro 3akoHa u cozganue uM [leproauueckoi
CUCTEMbI XUMHUYECKUX IEMEHTOB.

ATOMBI Kak (opMma CyLIECTBOBAaHUS XMMHUYECKUX 3J1€MEHTOB. OCHOBHBIE CBEIECHHUS O CTPOCHUU
aToMoB. JloKa3aTenbCTBa CIOKHOCTH cTpoeHusi atoMoB. OmbiTel Peszepdopna. [lnanerapnas mozens
CTpOEHHS aToMa.

CoctaB aTOMHBIX si€p: TPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAs aTOMHasg Macca. B3auMocBs3b
MOHATHH «IIPOTOHY», KHEUTPOH», KOTHOCUTENIbHASL aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOEHNE 2JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUUYECKHUX 1eMEHTOB NeNe
1-20. TlonsTHEe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuidt cmbicn  cumBosiiku  [lepuoauueckoit  cucrembl. CoBpeMeHHas
dbopmynuposka I[lepuognueckoro 3akoHa. Mi3MeHeHUs! CBOICTB 3JIEMEHTOB B MEpUOJax M rpymnmnax, Kak
(YHKIIUS CTPOEHUS JICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCcTUKA AIEMEHTa-MeTallIa U AJIEMEHTa-HEMETaIlIA M0 UX NO0JIoKEeHUIO B [leproanueckoit
cucteMe xumuaeckux 3yemenToB . 1. Menpaeneena.

JdemoHcTpauuu
* Pasnuunble GopMbl TaOIUIl IEPUOANUECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuonnueckoit cuctemsl [. . Menneneena.
*  Mopgenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31€MEHTOB 1—3-T0 eproi0B
JlaGopaTopHble ONBITHI.
28. Tlony4enne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €I0 CBOMCTB.

Xumuyeckas ¢Bsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 yacos)

Wonnas xumuyeckasi cBsi3b. MoHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB U HemeTaioB. CXeMbl
o0pa3oBaHUsl MOHHOW CBA3M Ui OMHAPHBIX coeAWHEHHH. VIOHHBIE KpUCTAJUIMYECKHUE PEIETKH U
¢u3nyeckre CBOMCTBA BELECTB C 3TUM TUIIOM pelI€ToK. [loHsTHe 0 (hopMyIbHOM eMHHIIEe BELECTBA.

KoBaneHTHass XuMHuUecKass CBs3b. OJEKTPOHHbIE M CTPYKTypHble ¢opmynbl. KoBaneHTHas
HernoJsipHast cBsi3b. (CxeMbl 00pa3oBaHMsI KOBAJEHTHOW CBA3M JUIsl OWHApHBIX COEAMHEHMH.
MoutekynspHble 1 aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCTD. P anexkTpooTpunaTenbHOCTH. KoBaleHTHas noJsipHas XuMudecKas
cBs3b. Jumonb. Cxembl 00pa3oBaHMs KOBAJCHTHOM MOJSPHOM CBSA3M Al OMHAPHBIX COETMHEHUH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PEILETOK.

Merannndeckas XMMHUYECKasl CBSI3b M MeETaJNIMuecKas KpUcTauiMueckas pem€rka. CBolicTBa
BELIECTB C 3TUM THUIIOM pelETOK. EquHas npuposa XUMUUYECKUX CBS3EH.



Crenensb okucienusi. CpaBHEHUE CTENIEHU OKUCIICHUS U BalleHTHOCTH. [IpaBuiia pacuéra crenenen
OKHCIICHHS 110 (popMyIaM XUMHUYECKHX COCIMHEHUI.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTENEeHEeH  OKHUCIEHUs Ul
AJIEMEHTOB, OOpPAa3yIOIIMX BEIIECTBA PA3HBIX KJIAcCOB. Peakumm HMOHHOTO OOMEHa M OKHUCIHMTEIbHO-
BOCCTaHOBUTEJbHbIE peakuud. OKHUCIUTENb W BOCCTAaHOBHUTENb, OKHUCIEHME M BOCCTaHOBJICHHUE.
CocraBneHne ypaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOIOM JIEKTPOHHOTO OalaHca.

JdeMoHcTpanuu

* Buneo ¢parments! u cnaiinel «MloHHAasE XUMUYECKast CBS3b ».
e Kouteknus BEIecTB ¢ HOHHOM XUMHUYECKOU CBS3BIO.
*  Moaenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.
*  BuneodparmenTsl u ciaiiipl «KoBaleHTHaIXUMHUUECKas CBA3b.
¢ Koieknus BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Mogenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUINYECKHUX PEIIETOK.
*  BuneodparMenTsl U cnaiiipl «MeTtanindyeckass XUMHUECKask CBA3bY.
e Komreknus «MeTaiisl U CILIaBbD».
* BzaumojeicTBUe IIMHKA C CEPOil, COSIHOM KUCIOTOM, ximopuaoM meau (I1).
* T'opeHue maruus.
* BsaumopeincTBre XJIOPHON U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHbie ONBITHI
29. W3roToBieHKe MOJENH, MIUTOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKOM CBA3H

Conep:xanue y4eOHOr0 npeamera
Xumus 9 kiaace
(68 uacoB, 2 yaca B HeJIeJII0)
IloBTOpEeHue u 00001IeHHe CBeleHuiT 110 Kypcy 8 kiacca( S yacoB)

bunapubsie coeaunenus. Oxcuupl cojeoOpasymoolue U HecojeoOpasyromue. ['mapoKCHbL:
OCHOBaHHUs, aM(poTepHbIe, KUCIO0ThL. CpelHue, KUCIIble, OCHOBHBIE COJIH.

O06o0uieHne cBefeHUl 0 XUMHUYECKUX peakuusax. Knaccupukanus XUMHUECKUX peakuuil 1o
pa3IUYHBIM OCHOBAHUSAM: COCTABYy M YHCIY pEarupyromux U oOpa3yloIIMXCs BEIECTB, TEMJIOBOMY
3pQexTy, HalpaBIEHUIO, U3MEHEHHUIO CTEIEHEH OKUCIIEHHUS 3JEMEHTOB, 00pa3ymolluX pearupyrounue
BEIIIECTBA, (pa3e, UCTOJIb30BAHUIO KaTaau3aTopa.

IlonsTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTopsl, BIMSIOIIKAE HA CKOPOCTh XUMHUYECKHX
peakuuii: NpUpOAA  pearupyrolluX BEUNIECTB, WX KOHLEHTpalMs, TeMIlepaTrypa, IUIOLadb
CONPUKOCHOBEHHSI, HAIM4UMeE KaTanu3aropa. Karamms.

JdeMoHcTpanuu
* (O3HaKOMJIEHHE C KOJUIEKIUSMHU METAJIIOB U HEMETAJIIOB.
*  (O3HaKOMJIEHHE C KOJIJIEKIMSAMHU OKCUJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTb CKOPOCTH XUMHUUYECKOHN peakLUu OT IPUPO/Ibl pEarupyOIUX BELIECTB.

* 3aBHCUMOCTH CKOpPOCTH XHMHUYECKOH pCaKkin OT KOHICHTPpAIUU pCarupyromux BCIICCTB.



* 3aBHUCHMOCTb CKOPOCTH XMMHMUECKOM pEeaKLUU OT IIOLIaAn
COIPUKOCHOBEHHUS pEarupyrouux BEMECTB («KUIALIUI CIIOW»).

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakluu OT TEMIEPATyphl pEarupyouux BEIECTB.
JlabopaTopHbIe ONbITHI
B3anmopeiicTBue aMMuaka v XJa0poBOIOPOIA.
Peaknus HeWTpanusanuu.
Habnronenue termnoBoro s dexra peakuu HeHTparn3aum.
B3aumoneiictBue cepHoit kuciaotel ¢ okcuaom menu (11).

Paznoxenue MEpOKCHUa BOAOPpOaa C MIOMOIIBIO KaTala3bl KapTO(beJIfl

© 0k owhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMM OT MPHUPO/bl pearpyollnX BEIIECTB Ha IpUMepe
B3aMMO/ICHCTBUS paCTBOPOB THOCY/b(aTa HATpuUs U XJIopuaa Oapus, THOCYIb(daTa HATPUS U COISTHON
KUCJIOTHI.

7. 3aBHCHMOCTH CKOPOCTH XMMHYECKOU PEAKI[MH OT IPUPOJIBI METAJIIOB TIPH WX B3aMMOJIEHCTBUH C
COJITHOM KHCIJIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEAKIUH OT MPUPOIBI KUCIOT NPU B3aUMOJIEHCTBUH UX C
JKEJIE30M.

9. 3aBHCHUMOCTBL CKOPOCTH XMMHYECKOW PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBMCMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.

11.  3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEAKIMH OT IUION[AIH CONPHKOCHOBEHHS PEArHpPYIOIINX
BEIIECTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUM OT KaTalnu3aTopa.
XuMHUYeCKHe peaKMu B pacTBopax 3jeKTpoauToB( 10 yacos)

[TonaTtre 00 SJEKTPOJUTUYECKON AMCCOIMAIMH. DJICKTPOIUTHI W HEAICKTPOJIUTHL. MexaHusm
JUCCOLIMAIMA  DJIEKTPOJUTOB C PAa3JIMYHBIM XapakTepoMm CBsi3U. CTENeHb AIEKTPOJIUTUUYECKOM
muccorany. CHIbHBIE U C1a0ble JICKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHSI TEOPUHU AIEKTPOTUTHICCKOUN nuccormanuu. Kinaccudukanus HOHOB M UX
cBoricTBa. KHCIIOTBI, OCHOBAHUS 1 COJIM KaK AJICKTPOJIUTHL. VX KinaccuuKamus U AUCCOLUAIIHSL.

OO0mue XUMHYECKHE CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKH HWHIMKATOPOB, B3aMMOJICHCTBHE C
MeTaJlJlaMi, OKCHJIAaMU U THUIPOKCHUIAMHU METAJUIOB U COJIAMU. MOJEKyJIspHbIE U UOHHBIE (MIOJIHBIE U
COKpaIIEHHbIC) YPAaBHEHUS PEaKIUii.

XHUMHUYECKUN CMBICT COKPALIEHHBIX YPAaBHEHUU. Y CIIOBUS TPOTEKAHUS PEAKIIUI MEXKY AJIEKTPOJIUTAMU
JIO0 KOHIIA. PsI1 akTHBHOCTH METaJIOB.

OO01Me XUMHUYECKHE CBOMCTBA IIEIOY€Eli: B3aUMOAEHCTBIE ¢ KUCIOTaMH, OKCHIAaMH HEMETAIJIOB,
comssMu. OOIIMe XMMHYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHHI: B3aUMOJEWCTBHE C KHCIOTAMH,
pa3yoKEeHUE IPU HarpEBAHUH.

OO0mue XuMUYEeCKHe CBOWCTBA CPEAHMX COJIeH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEIOYaMH,
COJIIMH U MeTaJtaMu. B3aumopelicTBUe KUCIBIX COJIEH CO IeI0YaMu.

IMunponus, kak 0OMEHHOE B3aMO/ICHCTBUE COJel ¢ BOJOW. [ MIpOaN3 COMM CHIIBHOTO OCHOBAHUS
1 c1aboi KUCIoThL. ['uapon3 cou caboro OCHOBaHMS U CHITbHOM KucioThl. [lkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHWUW, OKCHUJIOB U COJIEM B CBETE TEOPUU BIEKTPOJIUTUUYECKOU
JUCCOLMAMUA U OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUMA.

JdemoHcTpanmuu.



* McnblTaHue BEIIECTB M MX PACTBOPOB Ha 3JIEKTPOIPOBOJIHOCTb.
*  3aBHUCHMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALMH.
* JIBWKEHHE OKPAIIEHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakrepa cpeibl B pacTBOPax COJICH.
JlabopaTopHble ONBITHI.
13. Jluccounanus caaObIX >JIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
14. Vismenenune okpacky HHIMKATOPOB B KUCIOTHOMU CPEJIE.
15.  Peakuums HelTpanmM3anMu pacTBOpa MIEIOUU PA3IMIHBIMU KUCIOTAMM.
16. Ilomyuenue rumpoxcuna meau (I1).u ero B3anmoneiicTBHE ¢ Pa3IMYHBIMU KMCIIOTAMH.
17. BzaumoelicTBue CHUIBHBIX KUCTOT ¢ okcuaoM meau (11).
18-20. BzaumoeiicTBrE KUCIIOT C METAJLIAMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-HMOH.
22. Tlonyuenue CTyIHs KPEMHUEBOM KHCIOTHL
23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYIbGaT-uoHbI
24. VIsMeHEeHne OKPacKH MHAMKATOPOB B IENOYHOM CPEIE.
25. B3anMoIeliCTBHE IEI0Yel ¢ YIIIEKHCIIBIM Ia30M.
26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. B3anmoelicTBre KapObOHATOB ¢ KMCIOTAMH.
29. Tlonyuenue rugpoxcuna xeneza(lll).
30. BzaumopeiicTBue xkenes3a ¢ pactBopoM cyabdara memu (1)
IIpakTHyeckue padoTbl
1. CsoiicTBa KHCIIOT, OCHOBaHU, OKCHIOB M COJIEH B CBETE TEOPHHU DIIEKTPOJIUTHIECKON
JIUCCOIMAIIMI U OKUCIUTEIBHO -BOCCTAHOBUTENIBHBIX PEAKIIHI

Hemera/uibl 1 HX coequHenus (25 yacon)

CrpoeHHe aTOMOB HEMETAJUIOB M HX IoJIo)keHHe B [lepuommdeckoid cucreme. Psj
JIEKTPOOTPHUIIATEILHOCTH. KprcTammnyeckue peméTkd HeMETaNIOB — MPOCTBIX BEIECTB. AJUTOTPOIIHS
n e€ mnpuunHbl. Dundyeckue cBoicTBa HemeTauioB. OOIIME XUMHUYCCKHE CBOMCTBA HEMETAJIIOB:
OKHCIIMTENbHBIE H BOCCTAHOBUTEILHEIE.

["anoreHsl, CTpOGHUE UX aTOMOB M MOJIEKYJ. DU3NYECKHUE U XMMHYECKHE CBOWCTBA T'aJIOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB TaJIOTEHOB B 3aBUCHMOCTH OT WX ToJioKeHus B Ilepuoanueckoit
cucteme. HaxoxaeHue rajJoreHoB B MpUPOJIE U UX MOTydeHHe. 3HaUeHUE U IPUMEHEHHE TaJIOT€HOB.

["aoreHoBOIOPO/IBI M COOTBETCTBYIOIIUE MM KHCJIOTHI: TUIABUKOBAS, COJISTHAsI, OPOMOBOIOPOTHAS,
nopoBoaopoanas. ['anorenusl. KauecTBeHHbIE peakliuy Ha TaloTeHUI-UOHBL. [I[puMeHeHne coennHeHui
TaJIOTeHOB U X OUOJIOrHYecKas pob.

O6mas xapakrepuctrka sneMeHToB VIA-rpynmel. Cepa B mpupo/ie u €€ moxydeHne. AJoTpOHbIe
MOAU(HUKAIIIHN CePbl U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHUE.

CepoBoJIOpO/: CTpPOEHHE MOJEKYNIbl, (U3MUYECKUEe U XUMUYECKHE CBOWCTBA, TMOJYYCHHE U
3HaueHue. CepoBogopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMruHODOPHI.

Oxcup cepsr (1V), ceprrcras kucnora, cynbputel. KadecTBeHHas peakiius Ha CYIb(QHUT-HOH.

Oxcupn cepsl (VI), cepras kucnora, cynbdarel. Kpucramnoruaparel. KauecTBenHas peakius Ha
cynb}ar-uoH.

CepHast KHCIOTa - CHJIBHBIM dnekTposuT. CBoicTBa pa30aBICHHONW CEPHOW KHUCIOTHI, Kak



TUMUYHOW KHUCJIOTHI: B3aWMOJICHCTBHE C MeTalJlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMHU,
OCHOBAHUSAMU M aM(OTEPHBIMH THIPOKCUAAMH, colisiMu. KauecTBeHHast peakius Ha Cynb(ar-uoH.

OOmiast xapakTepucThka 53JeMeHTOB VA-rpynmbl. A30T, CTpPOCHHE aroMa M MOJICKYJIBL.
du3nyUecKue U XMMUYECKUE CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €r0 OMOJIOTHYECKas POJib.

AMMHaK, CTPOCHHE MOJICKYJIBl B (PHU3UUECKUE CBOMCTBA. AMMHayHasi BOJA, HAIIATBIPHBIN CIUPT,
rypar amMMmuaka. JIOHOpHO  -akIENTOpPHbIM MEXaHM3M  O00pa3oBaHUs  KaTHOHA  aMMOHWUS.
BoccranoBurenpHble cBolicTBa ammuaka. Conu aMMOHMS U UX IpuMeHeHue. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECOJIeo0pa3yrouue M KHUCIOTHbIE. A30THCTas KUCIOTa M HUTPUTHL. A30THasd
KHCJIOTA, €€ ToJydeHue U cBoricTBa. Hurpartsl.

®ochop, crpoenune aroma u amwiorponus. Dochunsl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULINIBI.

OOmas xapakTepucThka 31eMeHToB [V A-rpynnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCUMOCTH OT TOJIOKEHUS 311eMEHTOB B [leproanueckoit cucteme. Yriaepo.
AnnoTtponHsie MoU(pUKALNUU: anMa3, rpadut. AMOpGHBINA yriiepo U ero copra: caka, akTHUBUPOBAaHHBIH
yrojib. ApacopOmusi. XuMHUecKHe CBoicTBa yriepoaa. KokcoxumMuueckoe MpOU3BOACTBO M €T0
npoxykuus. Kapoumapr.

Oxcun yriepona(ll): ctpoenne Mojekyinsl, monydeHue U ero cBoiictBa. Oxcun yriepoaa(lV):
CTPOEHHUE MOJIEKYJbI, TMOJYYEHHE M €ro CBOWCTBA. YrosbHas Kuciaotra. Coiu yroiabHOW KHCIOTHI:
KapOOHaThI U THIpOKapOOHaThl. TexHuYecKkas ¥ MUIeBas coJa.

Heoprannueckue © OpraHUYECKUE BENMIECTBA. YTJIEBOJIOPOJAbl. XHUMHUYECKOE CTPOCHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeNbHbIE YIJIEBOJOPOAbl. OTHIEH M aleTUIeH, KaKk HempeaelbHbIe
(HeHachIIIeHHbIE) yriieBOa0poabl. ['opeHue yrieBoaopooB. KauecTBeHHbIE peakiMi Ha HETIpeAeIbHbIE
COETMHEHHUSI.

OTWIIOBBIM CIIUPT, €r0 MOJIy4YeHUE, MPUMEHEHHE U (U3HOJIOTHYECKOe AcecTBUE. TpEXaToMHBIN
cnupt rauuepud. KadecTBeHHas peakius Ha MHOTOQTOMHBIE CIIUPTHL. YKCYCHAs - MIPeICTaBUTENb Kilacca
KapOOHOBBIX KUCJOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B mpupoje. Cunmiuasl U criiad. OKcuj
kpemuus(1Y). KpemHueBas kuciaora u €€ COJIH.

[IpousBoicTBO cTekia u neMenTa. [IpoayKius CuiMKaTHONW IPOMBILUIEHHOCTH: ONTUYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemerannel B npupozge. dpakiroHHas MEperoHka KHUAKOTO BO3AyXa Kak CIOCO0 MOTydeHHS
KHCTIOpo/1a, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, xjaopa, ioga. DIEKTPOIU3 PACTBOPOB.

[Tomyuenue cepHOI KUCIOTHI: CBIPbE, XUMU3M, TEXHOJIOTHUECKas CXeMa, METO]I KUIIAIIEro CIIos,
MIPUHIIUIIBI TETJIO00MEHA, TPOTUBOTOKA U IUPKYIsiiun. Oneym. [Ipon3BoACTBO aMMuaKa: ChIphE,
XMMM3M, TEXHOJIOTUYECKAS CXEMA.

JdeMoHcTpanuu

e Koiekiusi HeMeTaIoB.

e Moaenu KpUCTAJUIMYECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HaTOp M MPUHLUIBI €T0 PabOTHI.

e ['opeHue HEMETaJUIOB - MPOCTHIX BEILECTB: cephl, (pocdopa, IPEeBECHOTO YIJIsl.
e  OO0pa31bl TaJIOreHOB - MPOCTHIX BEIIECTB.

e BsaumopelicTBHE rajJIOT€HOB C METAJNIAMHU.



e BritecHenue xjgopa OpoMOM WK HOa U3 PaCTBOPOB UX COJICH

e KoJsutekius npupoHbIX COEAMHEHNH XJI0pa.

e B3anmopeincTBue cepbl C METAIIAMM.

e ['opeHue cepsl B KHUCIOpOJE

o Komnexmus cyabpUIHBIX PYI.

e KauecTBenHas peakuus Ha CyabQUA-UOH

e (OOecnBeurBaHNE OKPAIICHHbBIX TKaHEH U LIBETOB CEPHUCTHIM Ira3oM.

e B3saumopaelcTBUE KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MENBIO.

e OOyriMBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.

e J[uarpamma «CocTaB BO3ayXay.

e Buneodparments! u cnaiasl «IItnubu 6a3apei».

e [lonydenue, coOupaHue U pacro3HaBaHUE aMMHAaKa.

e PasnoxxeHue OMxpoMara aMMOHUS.

e B3saumopelcTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO.

e ['opeHue 4YepHOro nopoxa

e Pa3znoxeHue HUTpaTa KajJusl U TOPEHUE IPEBECHOTO yroJjibKa B HEM

e  OOpa3Isl MPUPOAHBIX coeauHeHui dhocdopa.

e Topenue gocdopa Ha Bo3ayxe U B KUCIOPOJIE.

e Tlosyuenue Genoro ¢ochopa u UCIILITAHUE €r0 CBONCTB

o Komrekmust «O06pa3npl IPUPOTHBIX COSAMHEHUH YTIIepoaay

e [loptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB
WJIM Ta30B.

e VYCTpoHCTBO MPOTHUBOTA3A.

e Mopaenu MOJIEKya METaHa, ITAHA, STHJICHA U ALlCTUICHA.

e BsaumopgeiicTBue 3TUIIeHa ¢ OPOMHOM BOJOH M pacTBOPOM I€pMaHraHaTa Kalusl.

e OO0ume XMMHUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOU KUCIIOTHI.

e KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBHI.

e Komneknus «O0pa3ubl IPUPOAHBIX COSAUHEHUH KPEMHUS.

e Koseknus crexia, KEpaMHUKH, IEMEHTA U U3/1EIUI U3 HUX.

e KoJsuekuus npoayKuuy CUIIMKaTHON IPOMBIIUIEHHOCTH.

e Bugaeo¢parments! u ciaiiapl «IIpou3BoACTBO CTEKIA U IEMEHTAaY.

e Komnexuus «IIpupoansie coeqMHEHNs] HEMETAIIIOBY.

e Bugneodparments! u cinaiiapl «@pakioHHas IeperoHkKa )HMIKOro BO3IyXa»

e Bugneodparments! u cinaiiasl «lloayduenue BoJopoaa, KUCIOPOAa U TajJoreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

e Mogenu annapaToB JUIsl IPOU3BOJICTBA CEPHOM KUCIIOTHI.

e Mopenp KUISALIETO CIIOSL.

e Mogenp KOJIOHHBI CHHTE3a aMMHUAKa.

e Bugaeodparments! u cnaiiabl «I Ipou3BOACTBO CEPHON KUCIOTHI.

e Buneodpparments! u cnaiiapl «I [pon3BoICTBO aMMUaKay.

e Komneknus «CpIpb€ ISl OTYYEHUS CEPHON KUCIOTHD.

JlabopaTopHbIe ONbITHI



31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas peaKIUs Ha KATHOH aMMOHHMSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIIUTA.
35. KavectBennsle peakiuu Ha Gpocdar-uoH.

36. IMonyyeHne 1 CBOKWCTBA YrOJILHON KHUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Tlpomyckanue yrieKueIoro ra3a 4epe3 pacTBOP CUIMKATA HATPUSL.
IpakTuyeckue padoTsbl

2. U3ydueHune CBOWCTB COJISTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHOMN KUCIIOTHL.

4. TlonyueHre aMMHUaKa U U3y4eHHE ErO CBOMCTB.

5. TlonyyeHue yriieKuCIoro ra3a u U3y4eHnue ero CBOUCTB.
Merauibl ¥ ux coequnenus (174acoB)

[Tomoxenne meramnoB B [lepuoanueckoil cucreme xumuueckux snemeHtoB [l. M. Menneneena,
CTPOCHHE WX aTOMOB M KPUCTAILTIOB. MeTaTnyecKast CBSI3b M METALTNYECKAsI KPUCTAITNYECKAs PEIIETKA.
du3ndecKkue CBOWCTBA METAUIOB: JJIEKTPO- M TEIUIONMPOBOJHOCTh, OTpakaromiasi CHOCOOHOCTD,
m1acTUyHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.

Mertannbl KaKk BOCCTAaHOBUTENH. DJIEKTPOXMUMHUYECKUN Pl HampshKEHUW. B3anMoelicTBue METaloB C
HEMeTaJlJIaMH, OKCUJaMH, KUCIIOTaMH, COJIIMU. AJTFOMUHOTEPMHUSL.
CrpoeHre aTOMOB M MIPOCTHIX BEUIECTB MIETOYHBIX METAJIOB. 3aBUCUMOCTh (PU3MUECKUX U XUMHUYECKUX
CBOMCTB LIEIIOYHBIX METAJUIOB OT 3apsIIOB siiep uX aTOMOB. OKCHU/IbI U TUAPOKCUIBI IETOYHBIX METAIIIOB,
UX MOJIyuY€HHUe, CBOMCTBA, MpUMEHeHUe. BaxkHeiile cou MeI0oYHbIX METAJUIOB, X 3HAYCHHE B )KMBOU U
HEXUBOU MPUPOJE U B )KU3HU UEIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BEIIECTB LICJIOYHO3EMEIbHBIX METAJJIOB. 3aBUCUMOCTb (PU3UYECKHUX U
XMUMHYECKHUX CBOMCTB IIEI0YHO3EMEIbHBIX METAJUIOB OT 3apsAI0B sSAep X aTOMOB. OKCH/IBI U TUAPOKCHIBI
IEJIOYHO3EMETIbHBIX METAJIOB, UX IMOJIyYeHUE, CBOMCTBA U MpUMEHeHHe. BaxkHelye conu meEIoYHo -
3eMeNbHBIX METaJNIOB, MX 3HAaUY€HHWE B MPUPOJIE U KU3HU yenoBeka. KapOoHaTel M THIpoKapOOHATHI
KaJbIHUS.
XKéctrocTh BoABI: BpeMeHHas U nocTtosiHHas. CrocoObl ycTpaHeHHsI BpeMeHHOH k&cTkocTh. CrocoObl
ycTpaHeHusi mocTosiHHOU xEcTkoctu. WMonuthl. CoelvMHEHUs allOMUHUS B MpHpPOAE. XUMHUYECKHE
cBoiicTBa anmoMuHHUSA. OCOOEHHOCTH OKCHJA U TUAPOKCHIA ATIOMUHHUS KaKk aM(OTEPHBIX COECTUHEHHA.
Baxkueiimue conu antoMuHus (XJI0pU, cyibdar).
OcobenHocTu CcTpoeHHsI atoma enes3a. JKeneso B mpupojne. Baxueiimme pynsl xene3a. OKCUIbI U
ruapokcuabl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(lll). O6HapyxeHEe HOHOB KATHOHOB
’ere3a B pacTBOpe. 3HAUCHUE COETUHEHUN Kee3a.
Koppo3sust xumuueckast U 371€KTPOXUMHUYECKAsl. 3aliuTa METAINIOB OT KOPPO3uU. MeTaiisl B IpUpoie: B
CcBOOOJHOM BUJE U B BUJIE coenHeHuil. [TonaTue o Metammypruu. YépHas v IBETHAsE METAILTYPrHsl.
[Mupomeranmyprus, THAPOMETAILTYPIHs, dNeKTpoMeTatyprus. Jlomennsiit mpouecc. [lepepaboTka
YyryHa B CTajb. JJEKTPOJIU3 PaCIlJIaBOB.
JdeMoHcTpanuu

* BzaumopeiicTBue HaTpusl, JIUTHS U KaJbLMs C BOLOM.



* Topenue HaTpusi, MarHus U *eje3a B KUCIOPOJE.
* Bcnbllika TEpPMUTHON CMECH.
* BzaumopeiicTBue cMeCH MOPOLIKOB CEPBI U KEJe3a, IUHKA U CEPBI.
* BizaumojeiicTBHE alIIOMUHUS C KUCIIOTaMH, III€JI0YaMHU U BOJIOM.
* BsauMozeincTBue kene3a u Meau C XJI0pOM.
* B3saumopeicTBre Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCJIOTOU
(pa30aBiieHHOH ¥ KOHIICHTPUPOBAHHOM).
* Okpacka MmIaMeHH COCIMHEHUSMHU IIETOYHBIX METAJIJIOB.
* Okpacka MmIaMeHH COCIMHECHUSIMH MIETIOYHO3EMEIBHBIX METAIIOB .
¢ [ amrenue U3BECTH BOJIOU.
* [lomydeHue XECTKOUN BOABI B3AMMOACHCTBUEM YIIIEKUCIIOrO ra3a C U3BECTKOBOM BOJOM.
*  VYcTpaHeHue BpEMEHHOM )XKECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.
*  VYcTpaHeHHe MOCTOSIHHON KECTKOCTU JOOABKOM COJBI.
*  VoHUTHI ¥ IPUHIIUI UX TEUCTBUS (BUACOPPATMEHT).
*  Komiekuust npupoIHBIX COEAMHEHUN ATFOMHHMUSL.
*  Bugeodparments! u cnaiiapl «OKCU aTIOMUHUS U €70 MOIUGUKALIAN.
* Tlomydenne ampOTEpPHOTO THAPOKCH 1A ATIOMUHUS M UCCIIEIOBAHNUE €r0 CBOMCTB.
*  Komneknus «XMMUYECKHUE UCTOYHUKHU TOKAY.
* Pe3ynbTaThl IIUTENBHOTO SKCIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAIbHBIX U3/IETUN B
3aBUCHMOCTH OT YCJIIOBHI MPOLECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u cnaiiapl «II[pon3BOACTBO YyryHa U CTaIN».
* BuneodparmeHTs! U cnaiapl «M3aenus u3 yyryHa u cTaimy.
*  BuneodparmenTs! u ciaiipl «IIpon3BoACTBO ATIOMUHUSD.
JlaGopaTopHble ONBITHI
39. BzaumoeiicTue xkenesa ¢ pactsopoM cyinbdara meau(ll).
40.Tlony4yenne n3BeCTKOBOM BOIBI M OMBITHI C HEA.
41.Tlonyuenne rugpokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE PEAKIIMHU HA KATHOHBI JKeIIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue KECTKOM BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.
7. PelieHne S5KCIEPUMEHTAIBHBIX 32124 110 TeMe «MeTaliby.

Xumus H OKpy:Kawinas cpena (2 yaca)

Crpoenue 3emnu: SApo, MaHTHS, 3eMHas KOpa, X XUMUYeckuil coctas. Jlutocdepa u eé
XUMUYecKuid coctaB. Munepainsl. Pynbl. Ocagounsie noposl. [lone3nbie nckonaemple. XUMUYECKUN
coctaB ruipocdeprl. XuMUYECKHI cOCTaB aTMOC(HEPHI.

HcTouHnKHM XUMHUECKOTO 3arpsi3HEHHs OKpYyXarolieil cpepl. [ 1o6anbHble 9KOJI0THYeCKHe MPOOIeMbI
Yel0BeYeCTBA: MAPHUKOBHINA 3(h(HEKT, KUCTOTHBIE JOKIU, 030HOBBIE ABIPbI. MexayHapoaHOe
COTPYIHHYECTBO B 00JaCTU OXPAHBI OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHMs. «3enéHast
XUMMUS.

JdemMoHcTpanuu



Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.

Kosutekuust MuHEpanoB U TOPHBIX MTOPOJI.

Komtekuus «Pynel metaninosy.

Buneodparments! u cnaiiapl «I 1006anbHbIe 3KOJIOTUYECKHE TPOOIEMBbI YeTI0OBEUYECTBAY.

JlabopaTopHbIe ONBITHI

43. Usyuenue rpanura.

CTpOCHI/Ie arToMa B COOTBETCTBHUU C ITOJIOKEHUEM XUMHNYCCKOI'O 3JIEMEHTA B HCpHO}IH‘ICCKOﬁ CUCTEMC.
CrpoeHue BellecTBa:
00pa3oBaHHBIX DJIEMEHTAMH TMPOCTHIX BEHIECTB (METa/IOB, HEMETAJUIOB, OJIATOPOJHBIX Ta30B) OT
IIOJIOKCHUSA DJICMCHTOB B HCpHOI{H‘IGCKOﬁ cucreMe. Tumonorusa HCOPTraHNYCCKUX BCIICCTB, ACJICHUEC HUX

O000menne 3HAHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
MoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY (7 4acoB)

Ha KJIaCChbl 1 T'PYIIIIbI. HpCI[CTaBI/ITeJ'II/I.

[Ipyu3Hakn W yciIOBHS NPOTEKAHWS XHMHYECKUX peaknuil. TUNoJIorus XMMHYECKMX peaknuil 1o

XUMHYECKasd CBA3b W KPUCTATIMYCCKUC peIIIéTKI/I. 3aBUCHUMOCTh CBOMCTB

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKUCIMTEILHO-BOCCTAHOBHUTEILHEIE pEaKIuu.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHblE XUMHYECKHE CBOMCTBA COJIE0Opa3yIOMINX

OKCHJIOB, THJIPOKCHUJIOB (OCHOBAHMM, KUCIIOT U aM(POTEPHBIX THPOKCUIOB), COJIEH.

YyeOHO-TEMaTHYECKUH IIJIAH

No HaumenoBanue pa3nenos (Tem) KommuecTBo B ToMm uncie Ha nmpoBeneHue
4acoB 10 [TpakTHuecknx KoHTposbHBIX
nmporpamme pabot pabor
8 knacc
1 | HayaneHple IIOHATUS U 3aKOHBI 21 2 1
XUMHU
2 | Baxneiimume npeacTaBuTeIn 18 2 1
HEOPraHMYeCKHX BEIIECTB.
KoanuecTBeHHBIE OTHOLIEHUS B
XUMHHU
3 | OcHOBHEBIE KJ1aCChI 10 1 1
HEOPraHUYECKHX COCTMHCHUI
4 | Ilepuoauueckuii 3aK0H u 8
[Tepuoanueckas chcTeMa
XUMHU4Yeckux dnemeHnTtoB [ .
MeHnzeneeBa 1 CTPOCHHE aTOMa
5 | Xumnueckas CBS3b. 11 0 1
OKHCIUTETBHO -
BOCCTaHOBUTEJIHLHBIE PEAKIIHH
Peseps 2
Hroro 70 5 4
9 Knacc
1 [ToBTOpeHue u 060061IeHNE 5
CBEJICHUH M0 Kypcy 8 Kiacca.
XUMUYECKUE peaKIuu




2 | XuMHUYecKHue peakuu B 10 1 1
pacTBOpax
3 | Hemeraynsl ¥ uX COeIMHEHUS 25 4 1
4 | Metannsl 1 X COCTUHEHUS 17 2 1
5 | XuMus u OKpyKaromias cpeia 2
6 | O6oOuIeHHe 3HAHNT TI0 XUMUH 32 7 1
KYpPC OCHOBHOMW IIKOJIBI.
[ToaroroBka k OcHOBHOMY
roCy/IapCTBEHHOMY dK3aMeHY
(0I'9)
Peseps 2
Hroro 68 7 4
7. KaJieHgapHoO-TeMaTH4eCKoe IVIAHUPOBaHHe Y4eOHOro mpeaMera
Xumusa 8 kiaacc
Ne Tema ypoxka Komu | [dara | Jlomamn Hcnoab3oBanue
n/ YecTB | MPoOBeN ee 00opyI0BaHNs LIEHTPA
n 0 eHHusl | 3aJaHHe «Touka pocra»
4acoB
1 2 3 4 5
HauvajbHble NOHSITHA ¥ 3aKOHBI XuMuM (21 4)
1 | [Ipeamet xumun. Posib XuMUU B KU3HA 1 06.09
YeJloBeKa
2 | Metobl M3ydeHUsI XUMUH 1 07.09 JlaTauk TeMIiepaTypsl
(TepMoOTIapHBIii),
CIIUPTOBKA
3 | Bxomgnas quarHoctudeckas pabora 1 13.09
4 | ArperaTHbI€ COCTOSIHUS BEIIIECTB 14.09
5 | IIpakTuueckas padora Ne 1 «3HakOMCTBO 20.09
¢ J1abopaTopHBIM 00OPYIOBAHUEM.
[IpaBuna Th npu pabote B kabuHeTre
XUMUI
6 | duznueckue ABIECHUS B XUMUU 1 21.09 JlaTuuk TeMieparypsl
TJIATUHOBBIH
7 [Ipaktuueckas pabora Ne 2 «Ananu3 1 27.09
MOYBBD
8 |ATOMHO- MOJIEKYISIPHOE 1 28.09
yueHue. XUMHUECKHE DJIEMEHTBI
9 |3HaKM XUMHUYECKUX 1 04.10
AIIEMEHTOB.
10 (ITepuoanueckas TabIUIIA XUHMUYECKUX 1 05.10
anemeHToB JI. M.
Menneneesa.
11 | Xumnueckue Gpopmyisl 1 11.10
12 | Xumnueckue GopMyIibl 1 12.10




13 [BameHTHOCTH 1 18.10
14 |BanenTHOCTH 1 19.10
15 | Xumuueckue peakuuu. 1 25.10
16 |3akoH cOXpaHEHHUsI MAcChl BELIECTB. 1 26.10 Beckl anekTpoHHbIE
XHWMHUYECKUE YPABHEHUS
17 | Xumnueckue ypaBHEHUS 1 08.11
18 | Turmbl XUMUYECKUX PEAKIIHIA 1 09.11
19 | Turmbl XUMUYECKUX PEAKIIHIA 1 15.11
20 [ToBTOpeHue U 0000IIECHNE TEMbI 1 16.11
«HauanbHbIC TOHATHS U 3aKOHBI XUMHH
21 [KoutponbHas padota Ne 1 «HauanpHbIe 1 22.11
MOHATHS U 3aKOHBI XUMHUID)
Baskneiiiue npeacraBuTe/ M HeOPraHnyeckKux BemecTB. KojimuecTBeHHbIE OTHOIIEHNUSI B XUMHU
(18 1)
22 |Bo3nyx u ero cocras 1 23.11 [Tpubop st onpenenexHus
COCTaBa BO3JlyXa
23 |Kucopon 1 29.11
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1 30.11
pacro3HaBaHUe KUCIOPOI»
25 |Oxcuapl 1 06.12
26 |Bomopon 1 07.12
27 | TILp. Ned «Ilomyuenue, coOnpanue u 11 13.12
pacro3HaBaHUE BOJIOPOIa»
28 | Kucnotsr 1 14.12 [{udpoBoit MuKpockorn
29 | Comn 1 20.12
30 |KomnuecTBo BemecTBa 1 21.12
31 |Pemenue pacdeTHBIX 3a71a4 1 27.12
32 |MousipHbIif 00BEeM 1 29.12
ra3z000pa3HbIX BEIIECTB
33 |PacuéThl mo XUMUYECKUM 1 10.01
YpaBHEHUSAM
34 |Pacy€Thl 10 XUMUYSCKUM 1 11.01
YpaBHEHUSAM
35 Boma. OcHoBanus 1 17.01
36 |PactBOphl. MaccoBas nois 1 18.01
PacTBOPEHHOTO BEIIECTBA
37 | IL.p. Ne 5 «IIpuroroBiieHHe pacTBOPOB 1 24.01
COJIeH ¢ UX 3aJaHHOU MacCOBOH IOJIEHN
38 |O0600mmenne 1 cucTeMaTU3ays 3HaHUI 1 25.01
o Teme. «BakHeimme npencTaBuTeNnu
HEOPraHMYECKHX BEIECTB.
KonnuecTBeHHbIE OTHOIICHUS B XUMHUI))
39 |K.p.Ne2 mo teme: «Baxueiinue 1 31.01
MIPEICTAaBUTENIN HEOPTaHHUECKUX
BemecTB. KomnuecTBeHHBIE OTHOIIICHUS B
XUMUN)
OcHOBHBIE KJIacChl HeOPranmyeckux coequHenni (10 1)
40 | Okcuppl: knaccuuKalus U CBOMCTBA 1 01.02 Jatuuk pH
41 |OcHoBanwus: K1accuuKaims 1 CBOUCTBA 1 07.02 Hatuuk pH, no3zarop
00BEMA KUJIKOCTH,




OropeTka, 1aT4yuK
TEMIIEPATYPHI IIIaTHHO-
BBIM, TaTYNK JABJICHHS,
MarHuTHas Memiajika

42 |Kucnotsl. Knaccudukarus xucior 1 08.02
43 |CBolicTBa KUCJIOT 1 14.02
4 |Knaccudukanus coye 1 15.02
45 |CaoiicTBa coJeit 1 21.02
46 |I'emermyeckasi CBS3b MEXIy KJaccaMu 1 22.02
HEOPraHUYECKUX BEIIECTB
47 | ILp. Ne 6 «Pemenue 1 01.03
AKCIIEPUMEHTAIBHBIX 33124
48 |O06001IIeHNe U CHCTeMAaTH3alus 3HaHU N 1 02.03
o Teme: «OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COCTUHEHUI
49 | K.p. Ne3 1o teme: «OCHOBHBIE KJIACCHI 1 09.03

HCOPraHNM4CCKUX COCHHHGHHﬁ)}

Ilepuoauyecknii 3axon u Ilepuoanueckas cucrema
cTpoeHue aroma (8 4)

XUMHYECCKHX 3JIEMCH

ToB JI. 1. MeHnaesieeBa u

50

EcrecTBeHHbBIE cCeMelicTBa
XUMHUYECKUX DIIEMEHTOB.
AmboTepHOCTh

1

15.03

51

Otkpsitre . 1. MenaeneeBbiM
[Tepuoanueckoro 3akoHa

16.03

52

OcHOBHBIC CBECACHHA O CTPOCHUHA
aTOMOB.

21.03

53

CrpoeHue »IeKTPOHHBIX YPOBHEW aTOMOB
XxuMH4IecKnX 31eMeHTOB No«Nel-20 B
tabmuue J[. 1. Menaeneena.

22.03

54

[lepuoauueckuii 3aKOH
. . MenneneeBa u CTpoeHUE aToMa

04.04

55

XapaKTepruCTHKA XUMHUECKOTO
DJIEMEHTA HAa OCHOBAHUU €T0 ITOJIOKEHHUS
B Ilepnoanyeckoii cucreme

05.04

56

XapaKTepuCTHKA XUMHYECKOTO JIEMEHTA
Ha OCHOBAHMU €Tr0 MOJ0KEHUS B
Ilepuoanueckoil cucreme

11.04

57

3nayenue [leproanyeckoro 3akoHa u
Ilepuoandeckoi CHCTEMBI XUMHYCCKUX
anemenToB [l. 1. Menneneepa

12.04

Xumnuieckasi cBsizb. OKHC/INTEIbHO-BOCCTAHOBHTEIbHBIE pe

akiuu (11 49)

58 |HNonHas xumuyeckas CBs3b 1 19.04 JlaTuuk TeMmeparypsl
IUIATHHOBBIH, JaTYUK TEM-
nepaTypbl TEPMOTAPHBIA

59 | KoBanenTHas XUMHYECKas CBI3b 1 25.04

60 |KoBaneHntHas nosispHast XuMu4eckas 1 26.04

CBSI3b

61 | MeTtamnuueckasg XUMHYECKas CBA3b 10.05

62 | CreneHb OKHCIICHUS 16.05

63 | OKHCIUTEIBHO- BOCCTAHOBUTEIBHEIE 17.05

peaxiuu




64 |OKuCIUTETHLHO-BOCCTAHOBUTEIHHBIC 23.05
peaxiuu
65 |O6o0meHne U cucTeMaTu3anus 3HaHu! 24.05
o TemaM: «[13 u TICXD» u «Ctpoenue
BemectBa. OBPy»
66 | KonTposbHas padoTa mo remam: «I13 u 30.05
[ICXD2» u «Ctpoenue Bemecrra. OBPy»
67 | Pemenne pacueTHBIX 3a7a4 31.05
Pezepe — 2 uaca - «Peuwienue pacuemnulx 3a0au)
Xumusa 9 kiaacc
Ne Tema ypoka Komu | [ara | Jlomamn Hcnosb3oBanue
n/ YecTB | MPoOBeN ee 00opy10BaHNs LIEHTPA
n 0 eHHusl | 3aJaHHe «Touka pocra»
4acoB
1 2 3 4 5
1 | Kiaccuduranus HEOpraHUIECKUX 1 05.09
BEIECTB ¥ MX HOMEHKJIATypa
2 | Kimaccudukarus XUMHYECKUX peaKIini 1 06.09
10 Pa3JINIHBIM OCHOBAHUSM
3 | Bxonmnas quarnoctudeckas pabora 1 12.09
4 | IToHsATHE O CKOPOCTH XUMHYECKON 1 13.09 [Tpubop s ni-
peaxiuu. JIIOCTPALUU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
pEeaKkuu OT YCIOBUIA
5 | Karanus 1 19.09
Xumuyeckue peakunu B pacreopax (10 v)
6 DNeKTpONUTHYECKAs 1 20.09 JlaTunk TemiepaTypsl
JFCCOLIMAIus MJIATUHOBBIM
7 OCHOBHBIE IOJIO)KEHUS TEOPUU 1 26.09
AIIEKTPOJIUTUYECKON TUCCOLIUAIUU
(T9H)
8 [XuMuueckue CBOICTBA KHUCIOT B CBETE 1 27.09 JlaT4mk 351eKTpo-

T3] MPOBOJHOCTH, J03aTOP
00BEMa KUIKOCTH, 0I0-
peTKa

9 [Xumuyeckue CBOMCTBA KHCIOT B CBETE 1 3.10

TO]1

10 [Xumudeckue CBOMCTBAa OCHOBAHUM B CBETE 1 4.10
TEOPUHU DIEKTPOTUTHUECKON TUCCOLIMAIIUU
11 [Xumuueckue CBOICTBa cojeil B CBeTe 1 10
TEOPUHU DIEKTPOTUTHUECKON TUCCOLIMAIIUU
12 | Ilonsitue o ruaposuse conen 1 10
13 | IL.p. Ne 1. Pemrenue skcriepuMeHTaIbHBIX 1 11
3a/1a4 1Mo TeMe «IIEKTPOTUTUYECKAST
JICCOITUAITUSD)
14 | OO6oOrmeHne U cUCTEeMAaTU3AIHS 3HAHHIA 1 10
1o TeMe «XUMHYECKHUEe PEaKIiy B
pacTBOpax dIEKTPOTHTOBY
15 | K.p.Ne 1 mo reme «Xumuueckue 1 17.10




‘ peaKlMK B PaCTBOPAX JIEKTPOJUTOBY

HemeTtanibl u ux coequuenus (25 1)

16 |O6mas xapakTepucTuKa 1 18.10
HEMETAJJIOB
17 | OOwmas 1 24.10 Arnmnapar 11 NpoBeIeHUs
xapakrepucTuka 3inemeHTos VIIA XUMHUYECKHUX IIPOLIECCOB
I'PYIIIbl — TAJIOT€HOB (AIIXP)
18 | CoenuHeHUs rajgoOTeHOB 1 25.10 JlaTuuk xJ10puJi- HOHOB
19 | [L.p.Ne 2. «M3yueHue CBOMCTB CONSTHOM 1 7.11
KHCJIOTBD»
20 | OOmas xapakTepucTHKa 3JIeMEeHTOB VI 1 8.11 Anmapar Ui poBeICHUs
A - xanpkoreHos. Cepa XUMHUYECKUX PEAKLUN
(AITIXP), mpubop s
MOJTy9YEHUS Ta30B WIN
anmapat Kurnma
21 (CepoBOOpOJT U CYIIb(HIBI 1 14.11
22 |[KucnmopoTHbIe COSAMHEHUS CEePhI 1 15.11
23 | ILp. Ne 3. «M3ydyeHne CBOMCTB CepHOU 1 21.11
KHCJIOTBD»
24 | O6mas 1 22.11 Tepmope3ucrop-
XapaKTePUCTHKA XUMHYECKHX DIIEMEHTOB HBIW JaTYHK TEM-
VA rpymmsl. A30T repaTypsl, 1aTIYUK
pH, natuuk snex-
TPOTIPOBOTHOCTH,
amnmapar Jis Ipo-
BEJICHUS XUMUYe-
CKHMX peaKkiui
(AITXP), maraut-
Hasl MeIIajgKa
25 | Ammuak. Conu aMMOHHUS 1 28.11 JlaTuuk 35eKkTpo-
IPOBOJHOCTH
26 | ILp.Ne4 «llomyyeHne aMMHuaka u 1 29.11
W3YYEHUE ero CBOICTBY
27 | KucmopocoaepraIiie coeTuHEeHUS 1 5.12 Jatuuk HUTpaT-
a3zoTa HMOHOB
28 Kucnopoacoaepsxaime COeTMHCHHS a30Ta 1 6.12
29 | ®ocdop u ero coeTuHEHUS 1 12.12
30 | Obmas 1 13.12
XapakTepucTuka siaeMeHToB IV A-
TPYIIIBL. YTIEpOs
31 | Kucnopoaconepixaiiye coeJMHEHUsS 1 19.12
yriepoja
32 | ILp. Ne 5. «[Tonmy4yeHne yraeKuciaoro 1 20.12
rasa M U3y4eHue ero CBOMCTB»
33 | YrneBoopoibl 1 26.12
34 | Kucnopoaconepxkaie  OopraHMYecKHe 1 27.12
COEJIMHEHUS
35 | Kpemnwuii u ero coeinHEHUs 1
36 (CunmkaTtHas 1
MPOMBIIIICHHOCTb
37 | llonyueHne HeMETAIIOB 1




38

[TosydyeHne Ba)KHENIINX
XUMHUYECKUX COCIUHECHUN

39

0600ueHue o teme «HemMeramisl U ux
COCIUHEHUSD

40

K.p. Ne2 1o teme: «Hemertannst u ux
COCTMHCHUS

MeTtayuibl 1

ux coequHenus (17 4)

41

[lonoxenne metaios B Ilepuoanyeckon
CUCTEME, CTPOEHUE ATOMOB M KPUCTAJIJIOB

1

42

OO01Ire XUMUYECKUE CBOMCTBA METAJUIOB

43

OO611ast xapakTepuCTUKa
HICJIOYHBIX MCTAJIJIOB

44

OO6mrast xapakTepucTUKa
IICJIOYHBIX MCTAJIJIOB

45

OO6m1ast xapakTepuCTHUKA
HICJIOYHO3EMCECIIBHBIX
METaJIOB

46

OO1as XxapakTeprucTuKa
IICJIOYHO3EMEIIBbHBIX
METaJJIOB

47

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHHS

48

[Lp.No 6. «Ilosydenue xecTKOM BOJBI U
crocoObI €€ YCTpaHCHUS

JlaTuuk 3mexTpo-
MIPOBOJHOCTH,
MarHuTHas Me-
majka, npuodop
JUISL TIOJTy4EHUs

ra3oB WJIU amma-

pat Kunma

49

AJTIOMUHHH U €r0 COEIUHEHU

50

Keieso

JlaTuuk naBiIeHUS

51

COGI[I/IHCHI/IH Keie3a

52

[1.p. No 7 «Pewienue
PKCIICpHMMEHTAJIbHBIX 3a/1a4 I10 TEME
«MeTamb

R

53

Koppo3ust MeTaJlsIoB M CIOCOOBI 3aIUThI
OT Heé

-

54

MeTasuisl B IPUPOJIE.

55

[ToHsiTue 0 MeTaTypruu

56

O000ueHre 3Hauuii o teMe «MeTtayuibl»

57

KoHTpospHast paboT 3 1o teme
«Metash»

T =TSN

XuMHA U OK

YKaas cpeaa

2w

58

XuMHUUYecKass ~ OpraHu3aius  TUJIaHEThI
BeMis

1

59

OxpaHa
OKpPYKaOIIEH Cpebl OT XUMUYECKOTO

BarpsA3HCHHUA

O000menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM mKoJbl. [Toagroropka k OcHoBHOMY




rocyiapCTB€HHOMY 3K3aMEHY

(OI'3) (7 v)
60 |BemectBa 1
61 [Xumudeckue peakiuu 1
62 |OcHOBBI 1
HEOPraHUYeCKOU
XHUMUH
63 |OcHOBBI 1
HEOPraHUYECKOM
XUMHH
64 [[ToBTOpeHue u 0000IIEHUE TIO TEME. 1
[TonroroBka K KOHTPOJILHOM paboTe
65 [KontpomnbHas padotaNe4 «HTorosas mo 1
KYPCY OCHOBHOM IITKOJIB»
66 |AHann3 KOHTPOJBEHOU PaOOTHI 1
TlonBeneHWe UTOTOB roaa.
67 [PesepBHOE BpeMs 2
68

8. OnucaHue y4eOHO-METOAUYECKOT0 U MATEPHATbHO-TEXHUYECKOT 0
odecmeYeHu.

YMK «Xumus. 8 knaccy
labpuensa O. C. Xumus. 8 kimacc: yueOHHK aj1s1 oOmieoOpazoBaTenbHbx opranmzamuii / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — M.: [Ipocsemenue, 2021
labpuensa O. C. Xumusa. Merogudeckoe mocobue mma 8 kiacca ydeOHOe Mmocodue s
obmeooOpazoBaTenbHbIx opranmzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: IIpocBeuienue, 2019
labpuensa O. C. Xumusa. COOpHHMK 3amad W yNpaXHEHUH. 8§ Kiacc: ydyeOHOe MocoOue s
obmeoOpazoBatenbHbIx opranusanuit/ O. C. I'abpuensn, M. B. Tpuryouak M.: IIpocsemnienue,
2019
INabpuensu O. C. Xumus. Terpanb 11 1a00paTOPHBIX OIMBITOB M MPAKTUYECKUX padoOT. 8 Kiacc:
yuebHoe nmocodue A obieoOpazoBarensHbix opranuzanuii / C. I'abpuensn, M. B. Akcénosa, U.
I'. OctpoymoB. — M.: IlpocBemenue, 2019
labpuensu  O. C. Xwumwmsa. PabGouas Terpaap. 8 kimacc: yuebHOe mocoOue i
obmreoOpaszoBarensHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBenienue, 2019

YMK «Xumusa. 9 knacc»
I'abpuensn O. C. Xumus. 9 kiacc : yueOHUK 1711 001eo0pazoBaTenbHbIX opranuzanuii / 0. C.
I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2021
I'abpuensn O. C. Xumwusa. Meronmdeckoe mocobue mig 9 kimacca: yueb. mocobue uis
oOmeo0Opa3oBarenbHbIx opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
I'abpuensn O. C. Xumusa. COOpHMK 3a7ay M ylnpakHeHHH. 9 kiacc : ydeOHOe mocobue s
oOmeobpa3zoBarenbHeix opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak. M.: Ilpocsemienue,
2019
I'abpuensn O. C. Xumus. Tetpaap Ui 1a00paTOPHBIX ONBITOB U MPAaKTHYECKUX padoT. 9 Kiacc :




yuebHoe mocobue ams obmieoOpazoBarensHbix opranuzanuii /O. C. ['abpuensH, . B. Akcénona,
N. T'. OctpoymoB. — M.: [Ipocseuenue, 2019
5. Tab6puensa O. C. Xumus. Pabogas tretpans. 9 kiacc : yaueOHOE mocooue st
obmieoOpazoBarensHbix opranusanuii / O. C. I'abpuensH, C. A. Cnaakos, U. T
OctpoymoB. — M.: [Ipocsemnienue, 2019
Hughopmayuonnsie cpeocmea

NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensr pyOpuKu: COBETH aOUTYPHEHTY, YIUTEIIO XUMHH,
CTPaBOYHUK (04eHb OO0JIbIIas MOA00PKa TAOIHII U CIIPABOYHBIX MAaTEpPHAJIOB), Beceast XUMHUs, HOBOCTH,
OJIUMITHAJIBI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEJICHUN ).
2. http://www.hij.ru XKypran «Xumust 1 5KH3Hb» TIOHSATHO ¥ 3aHUMATEIHHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBII )KypHaT «XUMUKH U XUMHSD», B KOTOPOM
MIPEJCTaBICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OpPMAIIHH, TO3BOJISIONICH yBIeUh YYCHUKOB SKCIIEPUMEHTATBHOM
9acThIO TIPEMETa.
4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 1o XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE M31aTEIBCTBO yIeOHOM HTEepaTyphl. HOBUHKH Hay4HO-
MOTTYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHH.
6. http://1september.ru XypHaut 1y yauTesaed u He TOIbKO. BoJbiioe KoJim4ecTBO paboT YUEHUKOB, B
TOM YHCIIE U UCCIIEIOBATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChIIKAMH Ha
o0Opa3oBaTeNbHbIC CAUTHI TI0 XUMUH.
8. www.periodictable.ru COopHHK cTaTeil 0 XUMUYECKUX JIEMEHTAX, MILTIOCTPUPOBAHHBIN
AKCTICPUMEHTOM

IlepeyeHnb J1abOpaTOPHOTO 00OPYAOBAHMS, PU BHINOJHEHUHN MPAKTHYECKHUX PadoT 10
XMMHH 32 KYPC OCHOBHOI 00111eH 1IKO0JIbI.

1.ITpuGopsl 1 060pyaOBaHUE IS MPAKTUIECKON paOOTHI.
O6opynoBanue:

e MukpoaabopaTopust XMMHYECKasi;
e TPOOUPKHU CTEKISHHBIC;

e KOJIOBI KOHHYECKHE;

e CTakaHbl CTEKIIHHBIE HA 50 MIT;

e MAJOYKH CTEKJISTHHBIE,

e TpYOKH COEMHUTEIbHbIC: CTEKISIHHBIE, PE3UHOBBIE;
e MPOOKHU PE3UHOBEIE;

e  CIHUPTOBKH;

e JIepKaJIKHU 7Sl TPOOHPOK;

e  IITAaTUB J1aOOPATOPHBIN;

e  LITATUB JJIS MPOOHPOK;

e BOpPOHKA CTEKJISHHAS;

e (uibTp;



e  CIIMYKH;
e acOecTOBas CETKA;
e JIy4YHUHKH.

2.PeakTuBsr:

e  KHCJOTBI: COJISTHAsI, CepHasi, a30THas,

e MIENIOYM: TUAPOKCH]] HATPHUS, TUAPOKCH]] KAIIBIUS;

o ocHoBanwus: ruapokeua memu (1) , ruapokeun sxenesa (11);

e conu: KapOOHAT KaNbIus, XJIOpua HaTpus, xiaopun meau (1), Hutpar cepedbpa, xmopug
Oapusi, kKapOOHAT HATPHsL, XJIOPUJT ATTFOMUHUS,
TepMaHTaHaT Kajus, HUTpaT Kajus, MeIHbIN Kynopoc, cyiabdar xxenesa (II), cyasdar
IIUHKA, cynepdocdaT, aMMUadHas CeIUuTpa, MOYeBHHA (KapOamMu), XJIOPUI KaJus,
cynb(dar HaTPUs, CHIIMKAT HATPHsI, CYTb(aT ATFOMUHUS;

e MPOCTHIE BEIIECTBA: YTOJIb, [IMHK, )KEJIE30, ATFOMUHUI, MarHUi, MeJlb, CBUHELL,
e  CIIOXHBIE BEILIECTBA: MPAMOp, caxap;

e HMHJUKATOPHI;
e oxcunel: menu (II), okcna mapranuna

3.0pranuyeckue BelecTBa:

e COJIM: alleTaT HATpHsl, PCHOJIAT HATPHS;

e KHUCIIOTBI: YKCYCHAsl KHCIIOTa, MypaBbHUHAs KUCJIOTA, OJICHHOBAS,
e CIIMPTHI: 3TAHOJI, U30TICHTHIIOBBIH, TJIUIIEPHH, TPOIIAHOJT;

e 0OeH3o0i, GpeHo;

e YIJICBOJBI: KpaxMaJl, IIFOK03a, caxapo3a.

4.TCO:

e Kowmmbrorep

® TIPOCKTOp

DnekTpoHHbIe Mocooust, CD-aucku 1mo Temam:
-HEOpraHUYeCKas XUMUs;

-OpraHuYecKas X|UMUs;

-0011ast XUMHUS.

9. Ilnanmpyemble pe3y/IbTaThl OCBOCHHS y4eOHOI0 nmpeaMera

IIo 3aBCPUICHUTIO KYpCa XUMHH HA 3TAHC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/IH BBIITYCKHUKHA OCHOBHOH
IOKOJIbI JOJIZKHBI OBJIAZICTh CICAYIOIUMUA PE3yJibTaTaMU:

. Jluunocmnuvie pezynomamor:
1) ocosnanue cBoeii STHUYECKOH TPHHAIEKHOCTH, 3HAHHE MCTOPUH XMMHH M BKJIaJIa POCCHICKOI
XUMUYECKON HAYKH B MHUPOBYIO XUMHIO;



2) hopmuposanue OTBETCTBEHHOTO OTHOIICHHUS K TI03HAHMIO XMMHUM; TOTOBHOCTH U CIOCOOHOCTH
oOyyJaromuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUI
XMMHH; 0CO3HAHHOTO BEIOOPA U IOCTPOCHUE MHIUBHTyaTbHOW 00pa30BaTEIbHO M TPACKTOPHUH;

3)  opmuposanue NEeNOCTHOM €CTECTBEHHO-HAYYHO KapTHHBI MUPA, HEOTHEMIIEMOM YacThIO
KOTOpOfI SABJICTCA XUMHUYCCKAs KapTUHA MHPA,

4) oeradenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON
IMPAaKTHUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;

5) ocsoenue conpanbHBIX HOPM, HPABKII IOBEACHHUS, POJICH U (OPM COLMAIBHON KU3HH B COLIMYME,
MIPUPOJIC U YaCTHOM KU3HH HA OCHOBE 3KOJIOTHYECKON KYJIbTYpPhI H 0€30TIaCHOTO 0OpaIieHus ¢
BCIICCTBAMU U MaTCpUAIaMU;

6) popmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMU M B3POCIIBIMH
B mpoi1iecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOU U
APYTruxX BUAOB ACATCIIBHOCTHU, CBA3AHHBIX C XUMHEH.

Il. Memanpeomemnwie pezynomamor:
1) onpedenenue ueneit co6CTBEHHOr0 OOYYEHHUS, MOCTAHOBKA U (POPMYIUPOBAHKE VIS Ce0st HOBBIX
3azay;
2) naanupoeanue MyTei TOCTHKEHHS KETAEMOTO Pe3yIbTaTa 00ydeH!s XUMUH KaK TEOPETHIECKOTO,
TaK M SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBOUX NEHCTBHI C TIAHUPYEMBIME PE3YIBTATAMH, OCYUECHEIeHUe KOHTPOIIS CBOEH
NEeATeNbHOCTH B IIPOLlecce NOCTHKEHUS Pe3ylbTaTa, onpedenieriue Clioco00B NeHCTBUI PH BBITIOIHEHUH
71a00paTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUHU C NPaBUJIaMH TEXHUKU 0€30I1aCHOCTH;
4) onpeodenenue ICTOUHNKOB XMMHUYECKON MH(OPMALUH, TIOTYIEHUE U AHATU3 €€, CO3TaHHE
MH(GOPMALIMOHHOTO NMPOJYKTa U €ro Ipe3eHTaIs;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYATbHBIX ONIEPAIIMI: AHAIM3a ¥ CUHTE3a, CPABHEHUS U
cucTeMaTH3aluy, 00001EeHNs 1 KOHKPETH3alluH, 8bls6/ienue TPUIMHHO-CIEICTBEHHBIX CBsI3eH 1
nocmpoenue JOTHYECKOro PacCy X IeHUsI U yMO3aKII0ueHHs (MHAYKTUBHOIO, IeAYKTUBHOIO U TI0
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAYYHOTO COJIePyKaHMS;
6) ymenue co3maroT, MPUMEHATH U PEOOPA30BLIBATE 3HAKU U CUMBOJIBI, MOJICIM M CXEMBI [T PELICHUS
y4eOHBIX U [103HABaTEIbHbBIX 33/1ay;
7) ¢opmuposanue u pazéumue SK0NOTHIECKOTO MBIILICHHS, YMEHHE IPUMEHSTH €TO B O3HABATENBHOM,
KOMMYHHUKaTUBHOH, COLIMATIBbHOM NMpakTHKe U Npo(ecCHOHATbHON OpUEHTAlLINY;

8) eemepuposanue uneit u onpeenenue CpeNCTB, HEOOXOUMBIX IS X PEATU3ALUH.

H 1. IIpeomemnvie pesynomamor:

BbinycKHMK Hay4YuTCs:
® XapaKTepU30BaTb OCHOBHBIE METO/Ibl MO3HAHUSA: HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT;
® ONMCHIBATh CBOWCTBA TBEP/BIX, XKUJKHUX, a3000pa3HbIX BELIECTB, BBIACIAA UX CYILIECTBEHHbIE

IIPpU3HAKH,
® PpacCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITUMN «aToOM», «KMOJICKYJIa», «XUMHYECKUI
QJICMCHT), «IIPOCTOC BCUICCTBOY, KCIOKHOC BCUICCTBO», «BAJICHTHOCTDHY, «KXUMHUYICCKAs

peaKknus», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
¢ PpacCKpbIBATb CMBICJI 3dKOHOB COXpAaHCHUA MACChI BEIICCTB, ITIOCTOAHCTBA COCTaBa, AaTOMHO -



MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTth XUMUYECKHE U (PU3HUECKHUE SIBIICHHUS,

Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

OTIPENIeNATh COCTaB BEUIECTB 10 UX (hopMyrnam;

ONPEEIATh BaJIECHTHOCTh ATOMAa 3JIEMEHTa B COEAUHEHUSX;

OTIPENIETIATh TUIT XUMHYECKUX PEaKIINA;

Ha3bIBaTh MPU3HAKU U YCIOBUSI MPOTEKAHHUS XUMUUECKUX PEAKIINIA;

BBISBJISITh IPU3HAKU, CBUJIETEIHCTBYIONINE O MPOTEKAHUH XUMUUYECKOU PEAKIINH MPU
BBITIOJTHEHUH XUMHYECKOTO OTbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHUIA;

COCTAaBJISITh YPAaBHEHUSI XUMUUECKUX PEAKIINIA,

coOnroaTh mpasBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OIIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U MOCYA0M;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIEMEHTa 10 POpMyiie COeAMHEHNUS;
BBIYHCIISATH KOJIMYECTBO, 00BEM MITM MaccCy BEIIeCTBa MO KOJUYECTBY, 00bEMY, Macce peareHTOB
WM MIPOIYKTOB pEaKLUu;

XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa U
BOJIOPO/JIa;

MOJIy4aTh, COOMPATH KUCIOPO/ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICI 3aKOHAa ABOTraapo;

PacKpbIBaTh CMBICI IOHATUHN «TETMI0BOM 3PPEKT peakum», «MOJISIPHBIN 00beM»;
XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOICTBA BO/IBI;

PacKpbIBaTh CMBICI HOHSTHS «PACTBOPY;

BBIYUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCCOBOM J10JI€M paCTBOPEHHOI'O BELIECTBA;
Ha3bIBaTh COCIMHEHHUS U3yYEHHBIX KJIIACCOB HEOPIraHUUYECKHUX BEILECTB;

XapakTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHMI, COJIEH;

OIpeneNsATh NPUHAAIEKHOCTh BEUIECTB K ONPEIEICHHOMY KIIACCy COEIMHEHUI;
COCTaBIATh (OPMYJIbl HEOPraHMUECKUX COCIMHEHNUN N3YUYEeHHBIX KJIacCOB;

MIPOBOJIUTH ONBITHI, HOATBEPKIAAIOIINE XUMUUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KMCIIOT U IIEJI0YEH 110 U3MEHEHHIO OKPacKu
WHJIMKATOPa;

XapaKTEepHU30BaATh B3aUMOCBA3b MEXIY KJaCCaMU HEOPraHMUECKUX COEANHEHUH;
packpsiBaTh cMmbica [lepuoanueckoro 3akona [[. 1. Menneneesa;

OOBSICHATh (PU3UYECKUIH CMBICT ATOMHOTO (IOPSAKOBOI0) HOMEpa XMMUYECKOT'0 3JIEMEHTa,
HOMEPOB T'PYIIIBI U NTeproja B nepuoandeckoi cucreme /1. 1. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOMCTB 3JIEMEHTOB B ITpeJieiax
MaJIbIX MIEPUOOB U TJIABHBIX NOATPYIIIL;

XapaKTEepU30BaTh XUMUYECKUE IEMEHTHI (OT BOJOPOA A0 KaJbLIMsI) HA OCHOBE MX MOJOXKEHHUS B
nepuoauueckoit cucreme J1. 1. MennaeneeBa u 0COOEHHOCTEH CTPOSHUS MX ATOMOB;



COCTaBJISATh CXEMbI CTPOEHHS aTOMOB IepBbIX 20 371EMEHTOB NIepuoanYecKoi cucremsl /1. U.
Menneneena;

PacCKpbIBAaTh CMbBICI MOHITUI: «XUMHYECKasi CBSI3b», «JIEKTPOOTPUIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTH (DM3UUIECKUX CBOWCTB BEIIECTB OT THUIA KPUCTATUTMYECKOM
PELIETKY;

OTIPENIETIATh BUJl XUMUYECKOM CBSI3M B HEOPraHMYECKUX COCAMHEHUSX;

M300paxaTh CXEMBI CTPOCHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUAAMH XUMHYCCKHX
CBsI3€H;

PaCKpBIBATh CMBICT MIOHSITUM «UOH», «KATHOH», «AHHOHY, «AJICKTPOJUTHI), «HEIICKTPOJIUTHI,
«OQIIEKTPOJIMTUYECKAS JUCCOLUALMS», KOKUCITUTENDY, «CTEIEHb OKUCICHUS», «BOCCTAHOBUTEIbY,
«OKHCJICHHUEY, KBOCCTAHOBIICHUEY;

ONPENEINIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COEIUHEHHU;

PacKpbIBaTh CMBICI TEOPUHU AIEKTPOJIUTUYECKON AUCCOLUALINY;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0Y€EH, COJICH;
O0OBSCHATH CYITHOCTB TIPOIIECCa AIEKTPOJUTUUECKON JUCCOIMAIIMHN M PEaKITUii HOHHOTO 0OMEHa;
COCTaBJISITh TIOJHBIE M COKpPAIEHHBIC HOHHBIC YPAaBHEHHSI peaKIiil 0OMEHa;

OTIPeNIeIATh BOBMOXKHOCTh IPOTEKAHUS PEAKIINA HOHHOTO OOMEHa;

MIPUBOJUTE PEAKIUH, TIOATBEPKIAFOIINE KaYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIICCTB;
ONIPEAENATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHUSI OKUCIUTEIIBHO ~BOCCTAHOBUTEIIBHBIX PEAKITUI;

Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;

KJ1acCU(PHUITMPOBATh XUMHYECKHE PEAKITUHU TI0 PA3IMYHBIM MPU3HAKAM;

XapakTepHu30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU HEMETAJLIOB;
MPOBOJIUTH OTBITHI TIO MOJYYEHUIO, COOMPAHUIO U U3YYCHHIO XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEHIECTB: YIIICKHUCIOTO Ta3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM MMYTEM Ta3000pa3HbIC BEIIECTBA: YIJICKHUCIIBIN a3 1 aMMHUAK;
XapaKTepHu30BaTh B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHHUEM U CBOMCTBAaMU METAJLJIOB;
Ha3bIBaTh OPraHMYECKUE BEIIECTBA IO X (hopMysie: MEeTaH, 3TaH, dTHJICH, METaHOJI, TAHOJI,
[JIMIEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAsl KUCI0Ta, CTEAPUHOBAs KUCIIOTa, OJICMHOBASI
KHCIIOTa, TIIIOK034;

OLICHUBATD BIIUSHUE XUMUYECKOI'O 3arpsi3HEHUS OKPYKArOLIeH Cpe/ibl Ha OpraHu3M YE€JI0BEKa;
IPaMOTHO O0OpaIaThCs ¢ BEIMISCTBAMU B MIOBCEIHEBHOM YKU3HH;

ONPEENIATh BO3MOKHOCTD MPOTEKAHUS PEAKIIMA HEKOTOPBIX MPECTABUTEICH OPraHMYECKUX
BEIIECTB C KUCIOPOJIOM, BOJOPOJIOM, METAJIJIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMH.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

*  guiOBU2AMb U npoeepAmb IKCNepUMERNAJIbHO 2UNnome3sbl O XUMUYECKUX cBOUCmMeEax eeuecme

Hd OCHOBe Ux cocmaesa u CmpoeHus, ux cnocobrocmu eCmynanib 6 XumudecKkue peakyuu, o xapakmepe u

NPOOYKMAX PANIUUHBIX XUMUYECKUX PEeaKYULL,

® Xapakmepu3oeambsv eeujecmea no cocmaes), CMpOoeHuro u CGOﬁCWlGClM, ycmanaeauearon

I’lpM‘tLlHHO-CJZ@@CmgeHHble C6A3U Meofcdy OQHHBIMU xapakmepucmukamu eeujecmea,

® cocmaenAamb MOJIEKYISAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpaWéHHbZM UOHHbIM

VDABHEHUAM,

® NpPOcHO3UpOBamsv CnocooHoCmb seujecmea npoAeIAmsd OKUCIUNMENIbHbLE UTU



80CCMAHOBUMENbHBIE CEOUCBA C YYEmOM CIeneHell OKUCTIEHUS DJIeMEHMO08, BX00AWUX 8 €20 COCMAs;

* CcoCmaeiams YpasHeHus peakyull, COOmeemcmayiouux nociedo8ameibHOCMu NPespaueHull
HeOp2aHUu4ecKux 8ewecms pasiuitblx Kiaccos,;

* 8bI08ULAMD U NPOBEPAMb IKCNEPUMEHMALLHO 2UNOMESbL O Pe3VIbIMAmMax 6030eCmsusl
PA3IUUHBIX (YAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,;

* UCNONBL308AMb NPUOOPEMEHHbIE 3HAHUSA 01 IKOIOSULECKU 2PAMOMHO20 NOBEOEHUS 8
OKpydrcaroweli cpeoe;

* UCNONBL308AMb NPUOOPEMEHHbIE KTIOUEeBble KOMNeMeHYUU Npu 6bINOIHEHUU NPOEKMO8 U
VUeOHO-UCCNe008aMENbCKUX 3a0aU NO U3VHUEHUIO CBOUCME, CNOCOD08 NOTYYEHUs. U PACNO3HABAHUS
geuecms;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMUYECKUX NPOYeCccax,

*  KpUmuyecku omHOCUMbCs K NCeBOOHAYUHOU UHDOpMayUul, Hed0OPOCO8eCMHOT peKilame 8
cpeocmeax mMaccogoll uHgopmayuu,

*  0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOU 0esimelbHOCmU

yenoeexa;
CO3al0T MOJIENIN M CXEMBI JUIs PEIICHUs] y4eOHbIX U MO3HABATeNIbHbIX 33/1a4; MOHUMAaTh HE0OX0IMMOCTh
coOroieHUs MPEeANUCaHuH, MpeylaraéMblX B UHCTPYKIHUSAX 110 UCIOJB30BaHUIO JIEKApCTB, CPEJICTB
OBITOBOM XMUMHH U JP.
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