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MNOACHUTEJIBHASA 3AIIMCKA
OBLUAA XAPAKTEPUCTUKA YHEBHOIO NPEOMETA «XUMUA»

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEHIMHM IPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Oopranu3anusax Poccuiickoii @enepamnmm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOYyYCHHS,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeAMeTa, yCTaHABIUBACT
o0s3aTenpHOE PEIMETHOE COoepX)aHUe, MPeIycMaTpUBAET paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHUE IO pa3jiejaM U TeMaM IPOorpaMMbl IO XUMUH, OIPEAEIseT KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3YUYEHUS XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4aromuXCsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O O0OIIETr0 00pa30BaHusl, a TaKKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHON
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUEOHOTO COJIepiKaHusI.

HEJIX U3YUYEHUSA YYEBHOT' O TIPEJIMETA «XUMMUSI»

3HaHuE XUMHUH CIYKHUT OCHOBOW Ui (hOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, €ro
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMY BEIIECTB B MPUPOJIE, O MYTSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH sl camMOpa3BUTUS U (OpPMHUPOBaHUS
KYJIbTYPBI IMYHOCTH, €€ 001Iel 1 (PyHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  y4eOHOH  JesITeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAWMBIX KaK B TIOBCEJHEBHOH IKM3HH, TaKk H B
poeCCHOHAIBHON JEATENHHOCTH;

3HAaKOMHUT €O CHEHU(UKON HAYyYHOI'O MBIIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCs CHelUUKON colep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKN XMMHHU Ha OTPEAICIEHHOM dTare e€ pa3BUTHsL.



Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MOHATUI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMUMHH C(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CopepaHue CKJIQJbIBACTCS U3 CHUCTEMbI MOHSATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTUS 3HAHWN HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOM CBSI3H;

— IPEACTaBIECHUN 00 JIEKTPOIUTUUECKON AUCCOLUAIIMY BELLIECTB B PAaCTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH TOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHSA K JApPYyromy,
BBITOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHUs B HayKe. 3yueHne Xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEe M3YUYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 knaccel» 1 «Pu3nKa. 7 Kj1accy.

[Tpu n3yueHn XUMHUU TPOUCXOAUT (POPMUPOBAHNE 3HAHHH OCHOB XMUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
OpUOOIIEHNH K HAYYHBIM METOIaM MO3HAHUS IPU U3yUYEHHUH BELIECTB U XUMHUECKUX PEaKLUi, B
(GOpMUPOBAHUM M DPA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M HUX TNPUMEHEHHUHM B Y4YeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpaleHus C Bell[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydeHHH XMMHU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
MpUOOpPENH TaKKe LEH, KaK:

— (popmMHUpOBaHUE MHTEIIEKTYaJlIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELIeHUH, CIOCOOHOW aJanTHpoOBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HalpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpuoOIIeHHe O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOIIUMHUCS OIIbITa
pa3sHOOOpa3HOM NEeSATETLHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3Yys 3HAHUS U
OMBIT, TIOJNYYEHHBIE TNPH H3YYCHUH XUMHH, NPUMEHATH HMX MPH peleHuH npobdieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH NEATEIBHOCTH;



— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTUYECKUX OTHOUICHUM, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHU Ui BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenpbl;

— pa3BUTHE MOTUBAIUU K 00YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMUMS»
B YYEBHOM IIVTAHE
B cootBercTBHM C yuyeOHBIM IITAHOM XUMHA H3y4aercs 8§ mo 9 kiacc. O0miee KOIMIecTBO
BpPEMEHH Ha JiBa rofa obydeHus cocraBiseT 136 yacoB. O0mias HenenabHas Harpy3ka B KaKaoM
roxy oOy4eHus cocTaBiser 2 yaca, 68 4acoB B ro/l.

®OPMBL, HIEPEOINYHOCTD U NOPAJOK TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS

Texyumii KOHTPOJIb YCIIEBAEMOCTH 00yJaroImuxcs U (pukcanust pe3yabTaToB 0Oy4eHHUs B
KypHaJe OCYIIECTBIISIETCS MeJaroru4eckuM pabOTHUKOM, pEeau3yIOIIUM COOTBETCTBYIOLIYIO
yacte OIl, B mopsake, npexycMorpeHHOM IlosoxkeHneM o0 BeAEHUU 3JIEKTPOHHOTO XKypHajia B
I'BOY mikonsr Ne 55.

Texkymmii KOHTPOJb YCIIEBaEMOCTH B 8 KJIACCe OCYIIECTBIISICTCS IO TSATHOAIUTBHOM
cucreMe oOneHuBaHus. [l NUCBMEHHBIX paboT, pe3ysabTaT MPOXOXKICHHS KOTOPBIX
bukcupyercs B Oaulax WIM MHBIX 3HAUEHMsX, pas3pabaTblBaeTcsi IIKana Iepepacuera
MOJIyYUeHHOT0 pe3yjbTaTa B OTMETKYy Mo nsaTuOaubHOM 1mikane. [llkama nepepacuera
pa3padaThIBaeTCsl C YIETOM YPOBHS CIIO)KHOCTH 33aHWH, BPEMEHH BBITIOJTHEHHUST PAa0OTHI U MHBIX
XapaKTepUCTHK MUCbMEHHOM paboThI.

[Tepnou4HOCTE  TEKYIIETO KOHTPOJS YCIIEBAEMOCTH 3aBUCUT OT  COJCpXKaHHUSA
00pa3oBaTeNbHONW TPOTPaMMBbl, WHAMBHIYaJIbHBIX OCOOCHHOCTEH OOydYarommxcsi Kiacca,
HCIIOJIb3YEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI U OCYIIECTBISIETCS MOYPOUHO U (UJIK) MO TeMaM
B COOTBETCTBMM C TEMaTHYECKUM IUIAHUPOBaHUEM paboueil mporpammbl y4yeOHOTO MpeaMera,
Kypca, Mmoayns ¢ yueroM TpeboBaHuil @I'OC cOOTBETCTBYIOIIEr0 YPOBHS 001IEr0 00pa3oBaHUs,
B ¢dopmax: — MHCHbMEHHON paboOThl, B TOM 4HCIe C ucnonb3oBanuem IIK (tect, aukraHT,
U3JI0KEHNE, COYMHEHHE, pedepaT, 3cce, KOHTPOJIbHBIE, INPOBEPOYHBIE, CAMOCTOATENbHBIE,
nabopaTopHble M TNpakTHYECKUEe paboThl, ApYyrue BHUABI paboT); — YCTHOro oTBera (Ompoc,
3alIUTa MpOeKTa, pedepara WIM TBOPYECKOHM paboOThL, JOKIaA, padoTa Ha CEeMHHape,

MpPaKTUKyME); — JMArHOCTUKH OO0pa30BaTEIbHBIX JOCTIKCHHH OO0ydJaromuxcs (CTapTOBOH,



WHOH); — WHBIX (opMax, MPEeTyCMOTPEHHBIX yYEOHBIM IUIAHOM (MHIUBHUAYaJbHBIM YYCOHBIM
IJIAHOM)

B nensx co3ganust ycnoBuid, OTBEYAOIUX (PU3HOIOTUYECKIM OCOOCHHOCTSAM YYaIMXCsl,
HE JIONyCKaeTcs MPOBEICHNE TEKYIEro KOHTPOJIS yCIIeBAeMOCTH:
— B MEePBbBIH y4EeOHBIH JCHB TOCTe KaHUKYJ JUIs BceX oOydaromuxcs ['bOY mikomsr Ne 55;
— [0 KaXJOMYy Yy4eOHOMY IpeIMeTy B OJHOW Mapajuieny KiaccoB yamie 1 pasa B 2,5 Hememnu.
[Tpu 3TOM 00BEM y4eOHOTO BPEeMEHH, 3aTPauMBAaEMOro Ha MPOBEACHUE OLIEHOYHBIX MPOLEAYD,
He JoibkeH mpesbimarh 10% oT Bcero o6beMa yuyeOHOro BpeMEHH, OTBOJMMOTO Ha H3yueHUE
JaHHOTO y4eOHOro MpeAMeTa B JaHHOW Napauie]d B TeKylleM y4eOHOM roay; — s

00y4aromuxcst OAHOro Kiacca 0oJjiee 0JHOM OLEHOYHON IPOLEAYPHI B ACHbD.

XAPAKTEPUCTUKA KOHTUHT'EHTA

B xomnexTuBe 8 xitacca C(bOpMPIpOBaH MO3HaBaTEIbHBIM HHTCPCC K y‘le6HOMy Inpomneccy, B

OCHOBHOM KJIaCC HALICJICH Ha yqe6y, pe6;1Ta CCPBC3HO OTHOCATCH K IIKOJIbHBIM YPOKaM.

OOyuaronuecss 8 kjlacca aKTMBHO YYacTBYIOT B JMCKYCCHSIX, BBIP@)KalOT CBOE MHEHHE,
OTCTaMBalOT CBOIO IMO3MIIMIO, TPUBOJS apryMeHTel. MoryT paboTaTh B mapax, TIpymnmnax,
CaMOCTOSITENIbHO, YydaTcsi KOHTPOJMpPOBaTh W OLEHMBaTh Jpyr apyra. Jns peanuzaunuu
MIO3HABATEIBHOTO U TBOPUYECKOrO0 MOTEHIMajla Kjacca B Y4eOHOM IIpolecce aKTHUBHO

HCIOJIB3YCTCA MMPOCKTHAA ACATCIbHOCTE U TBOPUCCKUC 3a/IaHUS.

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/ibHbIE XMMHYECKHE IOHATHUS

[Ipeamer xumuu. Poib XMMHUM B KM3HU 4YellOBeKa. XUMHUs B CUCTEME€ Hayk. Tena u
BeniecTBa. dusnueckue cBOWCTBAa BelIECTB. ArperarHoe coctosHue BeuniecTB. lloHsaTue o
METO/1aX MO3HaHMs B XUMHH. UHCThIE BemecTBa u cMecu. CiocoObl pa3/ieiieHus] CMeceH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble u cinoXHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsSIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOT0 3JIEMEHTa B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KOJIMYECTBA, MAacchl U
yHclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacu€rsl mo hopmynamM XMMHUYECKUX COSTUHEHH.

DuU3NYECKUEe W XUMHUUYECKHE SBJICHUS. XUMHUUYECKas peakuus W e€ NpU3HAKH. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukamnmss XuMUYECKUX peakiuit
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).



Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYA0H, MpaBuiIaMu pabOTHl B J1a0OpaTopur U NMpUEMaMu
oOpamieHus ¢ 1a0opaTOpHBIM 00OpYyIOBaHHWEM, M3YYEHHE U OINUCAHHE (U3UYECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHIIEHUE M KOHJIEHCAIs BOJbI) U XUMHUYECKUX (FOPEHHUE CBEUH,
IIPOKAJIMBAaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) ABIEHUI, Ha0It0ieHE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUIO0M Oapus, pasioxkenue ruapokcuaa menu (1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Meau (ll), msydenume crocoGoB
pa3jieleHuss CMeced: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHUE, JAUCTHILISAINA,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TOBApPEHHOW COJHM, HAOJIOJEHHWE U ONHCAHHE
pe3yabTaTOB MPOBEJICHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsS MAacChl, CO3/1aHUE
MojieIei MOJIeKY (IIapOCTEPKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue xuciopoja B mpupoje, GU3nyecKkue U XUMUYECKHUe CBOWCTBA (peaklUuyu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONyd4eHHs KucCIopojga B Jaboparopuu u
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKALuUs
KHMCIJIOPOJA.

TemoBoit >(h(exT XuMHYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHUS, 53K30- H
DHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — asmemeHT M mpocroe BemecTBo. HaxoxkaeHume Boxopojga B IPUPOJIE,
du3nyeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0b! oty4eHus. Kucnotsl u conu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XMMHUUECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCKue cBOWcTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B MpUpOJE. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
cojieoOpa3yroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKkcu0B. PU3NUYECKUE U XMMHUECKHE CBOMCTBAa OKcH0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. du3znyeckne M XHMHYECKHE CBOMCTBa OCHOBaHWil. [lomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kuciaor. @u3nueckue 1 XUMHUECKUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. [Tomyyenue Kucior.

Commu. Homenkiarypa coseil. @u3ndeckue M XMMUYECKHE CBOMCTBa cosieil. [lomyuenne
COJIEH.

I'eHeTnyeckas CBsI3b MEXAY KJIaCCAMU HEOPTaHMYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeiesieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, NMOIyYeHHEe, COOUpaHue,
pacrio3HaBaHME W HU3yYEHHE CBOMCTB KHCIOPOZa, HAOIIOJACHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHMS U INPEKpAIlleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJOB U ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U



U3ydeHHe CBOWCTB Bojopoaa (ropeHue), B3aumojcicrBue Bogopoma ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3UYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE M3MEHEHUs OKpacCKM MHAMKATOPOB B pAacTBOpPax KHUCIOT U LIEJIIOYEH, U3yueHHUE
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOW KHMCIOTBHI, KUCIOT C METalllaMH,
peakuuii HeWTpaiau3aluH, IOJyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TeMe «BakHenmue
KJIACChI HEOPTaHUYECKUX COCIUHEHUN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djiementos . U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble NOMBITKM KJIACCU(PUKALUU XUMHUYECKUX djeMeHToB. [loHsTHE 0 rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U HIETIOYHO3EMEIbHBIC METAIUIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUBI U THUIPOKCU/IBL.

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMmMudecKux odaemeHtoB J[. .
MenneneeBa. Koporkomepuoanas W JumMHHONEpHOAHAas ¢opmbl [leprogmueckold CHCTEMBI
xumuueckux siemeHtoB JI. M. Mengeneea. Ilepuonbl u rpymnmbl. DU3MYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX sjep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB IepBbIX 20 XuMuUeckux 3eMeHToB [leproauueckoil cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIAM U IIEPUOJAM.

3nauenue [lepuonnyeckoro 3akoHa u [leprnoauueckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. JI. 1. Mennenees — y4€HbIl U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas " HEMnoJIsipHast) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloOHHAas CBs3b.

Crenenp  okucineHus.  OKHMCIUTENIBHO-BOCCTAHOBUTENbHbIE — peakiuu.  IIporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe oO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJEHCTBHE THIPOKCHIA
IIMHKA C pacTBOpPaMHU KUCJIOT U ILEJIOYEH, MPOBEIECHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHe, peakiuy pa3ioKeHus, COeTUHEHNUS).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAECTCS
Yyepe3 HCMOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAyUHBIX TMOHATHHM, Tak M MOHATHH,
ABJIAIOIIMXCSI CACTEMHBIMHU JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYUYHOTI'0 IIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, TEOpHsl, 3aKOH,
aHaJIM3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, J3JEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, O0BEM, arperaTHoe



COCTOSIHWE BEIIEeCTBa, ra3, (PM3MUYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOrO 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4YEHUsI XMMUHU B €JUHCTBE yU€OHOI M BOCIIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMM  COLIMOKYJBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN 00YYarOIUXCS.

JIMYHOCTHBIE PpEe3yJIbTaThl OTPa)XKal0T TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMN M pPACIIMpPEHHUE ONBITAa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUs XUMHYECKOM HAyKHM B JKM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaluell O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
yueOHOMCCIeI0BaTeNbCKOW, TBOPUECKOW W JAPYIMX BHAAX JIEATENBHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX DSKCIEPHMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AEATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKHM CBOMX TOBAapUINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHUYECKOM  pPEaKlMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM M COCTABIIAIOIINME OCHOBY JUIS
NMOHMMAHUA  CYIIHOCTH HAy4yHOW KapTHMHBI MHpa, [pPEICTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOIHON CpeAod, O poiu
XMMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHbIE Ha IIOJIy4YEHHE HOBBIX 3HAHUN MO XHMHH,
HEoOXoauMBble Ul OOBSACHEHHsA HaOJI0JaeMbIX IIPOLECCOB U SBICHUH, II03HABATEIIbHOM,
MH(POPMALMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HAaBBIKOB CAaMOCTOATENBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUIA;



UHTEepec K OOYyUYEHMIO M TO3HaHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHs 00y4EHUS B TAJIbHEHIIEM;

4) ¢popmupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIIECHHA K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUsS] alKOrojs, HAapKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMH BELIeCTBaMHU B OBITY U peabHOM
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3iudHOro pojia, YBaKEHHE K
TpyLy M pe3yjbTaTaM TpPYNOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOpUU
IPOJIOIDKEHUS 00pa30BaHUSl C Y4ETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycnemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON CPeAe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00Pa3HOE OTHOIIEHNE K IPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHSI MpaBUJI 0€30MacHOTO MOBEAECHUS MpU paboTe C BEleCTBAMH,
a TaK)Ke B CUTYalMsSIX, YIPOXKAIOIIKX 370POBBIO U KU3HHU JIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJydaeMble NpPU HM3YyYEHUH XUMMH, JUISI PELIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled NPUPOIHON CPEOil, ISl TIOBBIIEHHS YPOBHS dKOJIOTUYECKON
KYJITYpBl, OCO3HaHMS INI0OOATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOiIeM M MyTed MX pelieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meranmpenMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE A (PopMUpOBaHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TMOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbIE UCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpPCAJIbHBIE YueOHBbIC NEHCTBUs (ITO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00€cTeunBarOT (POpMUpPOBAHWE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHMBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornueckne aeicTBUs:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUS TP OCBOCHHH 3HAHHIA:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHUSMHU), UCIIOIH30BATh TOHSATHUS IJII OOBSICHEHUS
OTIENbHBIX (AKTOB W SBJICHUMW, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KJacCU(DUKAIIUN
XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIUH, YCTAaHABINBATh MIPUYMHHO-CIICJCTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHEIC, IeyKTHBHBIC,
110 aHAJIOTHH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;



yMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJETH, WCIOIB3yeMbIE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMylia M ypaBHEHHE XHMHYECKOHM peakluu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEJICTABICHUNA BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

YMEHHE HUCIOJB30BaTh MMOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMHM M MPOBEACHUIO YUYECHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HA00IaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yabpTar, (HopMyIUpoBaTh OOOOMIECHHSI W BBIBOJBI IO pPE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOENaHHOM padoTe.

PaGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3INIHBIX BUIOB
1 (HOpM IIPEJCTABICHHUS, TTOJTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIIPHAs JINTEPATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OIICHUBATh MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE TPUMEHSATh Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IOUCKE U 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIHX JTAHHBIX, HEOOXOIMUMBIX JIJISl BBIMIOJTHCHHS YI€OHBIX M MIO3HABATEIBHBIX 337144
onpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYPOU aKTUBHOTO HMCIIOJNb30BAHUS PA3TMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (opMy MpeacTaBiIcHUS
uH(pOPMAIM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOH U HcCienoBaTeNbCKON
JESTSIILHOCTH HH(POPMAIINIO O BIMSHUU TIPOMBIIUICHHOCTH, CEITLCKOTO X03s1CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>KaIOIIe TPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHUBeEpPcaIbHbIe YyueOHbI€ 1eiiCTBHUS:

YMEHHS 3aJlaBaTh BOIPOCH (B XoJe Auamora u (WiIu) AWCKYCCHH) MO CYIIECTBY
oOcyxgaeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS TPEICTABIIATH MOMyUYEeHHBIE PE3yJIbTAaThl TO3HABATEIHHON ASSITETFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh TPE3CHTAlMI0 PEe3yJlbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBLHON U
HCCIICIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJieM HAa OCHOBE yuéTa
0O0IIMX HWHTEPECOB M COIVIACOBAHMS TMO3HMIMN (0OCYX)ICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/esieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBHITIOJTHEHHOW PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicCTBUS:



YMEHHE CaMOCTOSITEIEHO OTPEIENATh LN AeSTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOSATENIFHO COCTAaBIIATh WJIM KOPPEKTHPOBATh INPEIUIOKEHHBIH ajJrOpUTM JCHCTBUHA TpH
BBINIOJTHEHUH 3aJaHUi C Y4ETOM IIOJYYEHHS HOBBIX 3HAaHMH 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJIYUYCHHOTO pe3yJbTaTa 3asBJICHHON LIeNH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIIOBUH 3a/1aHU.

HPEIMETHBIE PE3YJIBTATBI (8 KJIACC)

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpamMMmol, BBIIENAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JAeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHA», BUIBI ACSITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.

K koniy oOyuenusi B 8 kjacce mpeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHUN: aTOM, MOJEKYJa, XUMUYECKUN
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOIHAS U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHYECKOIo
JJIEMEHTa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMHUYeCKasl peakiysl, Kiaccuukanus
peaKuuii: peakluu COCIMHEHUS, PEAKIIUU Pa3JI0KEHNS], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHITHUH W TIPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BEILECTB U UX MPEBPAIIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIeHUSI (OPMYJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, MPHUHAJJIKHOCTh BEHIECTB K
ompeneNEHHOMY KJacCy COeAWMHEHWuH 1o QopMynaMm, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATHUS «IJaBHas moArpynmna (A-rpynma)» u
«mobounass monrpymmna (b-rpynma)», manble U OoNbIINE TEPUOIBI, COOTHOCHUTH
00o03HaueHMsI, KOTOphle UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
sneMeHToB J[. 1. MeHaeneeBa» ¢ YKMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB H
pacrpeneseHue UX 10 3IEKTPOHHBIM CII0SIM);



e Iaccu(UUUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKHE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

® XapakTepus3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  TIOJATBEPXKJasi  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAaU€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHHSI XUMUYECKUX MIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKklnu;

® [PUMEHSTH OCHOBHBIC OIEPAIMHA MBICIUTEIBHON JCSITEILHOCTH — aHAJIW3 W CUHTE3,
cpaBHEeHHE, 0000IIEeHIE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI M3YYCHHS CBOWCTB BEIICCTB M XUMHYCCKHX PEAKIIUU,
€CTCCTBCHHO-HAy4YHBbIC  METOJBI  TO3HAHUS  —  HAONIOJeHWEe,  HW3MEpCHHE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN);

e cleloBaTh MpaBWjiaM IMOJIb30BAHUA XHMHUYECKOM TOCYAOH H  J1abopaTOPHBIM
o0opysoBaHHEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U TIPOBOAMTH XUMHUYECKHE DKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IeToueit u
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JTakKMyC, peHOoIpTalenH, METUIIOPAHK U APYTHE)

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKITnoHEpHOE 00IIECTBO

«M3narenscTBO «IIpocBemenune»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

1. 'abpuensu O. C. Xumus. Metoaudeckoe nocodue i 8 kiracca yaeOHOE Tocooue Jyis
obmeobpazoBarenbHbIx opranuzanuii / O. C. I'abpuensu, U. B. Akcé€nona, U. I'. Octpoymos.
— M.: [Ipocsemienue, 2019

2. Tabpuensn O. C. Xumus. COOpHHUK 33724 B yIIpaXHEHUH. 8 Kiacc: yueOHoe mocooue aJis

obmeobpazoBatenbHbIXx opranuzamuit/ O. C. 'abpuensn, U. B. Tpury6uak M.: [Ipocsemienne,



2019

3. lNabpuensu O. C. Xumus. Terpaas Ay 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX padoT. 8
KJ1acc: yueOHoe mocodue i oomeoopa3oBaTenbHbiX opranuzaruii / C. 'abpuenss, U. B.
AxcénoBa, 1. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

4. T'abpuensan O. C. Xumus. Pabouast TeTpanp. 8 Kiacc: yueOHOE mocooue s
obmeobpazoBarenbHbIx opranuzanuii / O. C. I'abpuensn, C. A. Cnagkos, 1. T'. O
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru TIpencraBiensl pyOpUKH: COBEThI aOUTYPHEHTY, YUUTEIIO XHMUH,
CIPaBOYHUK (O4EHB OOJIbIIIAs O00PKA TAOIUI] U CIIPABOYHBIX MAaTEPHAIIOB), BECeasi XUMHS,
HOBOCTH, OJIMMITHA/IbI, KYHCTKaMmepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEIACHU ).

2. http://www.hij.ru XXypraan « XuMus 1 )KU3HbY TOHSITHO U 3aHUMATENIBHO PacCcKa3bIiBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHslii xxypHan « XUMUKH ¥ XUMHSD), B
KOTOPOM TIPEJICTABICHO MHOKECTBO

OTIBITOB 110 XUMUH, 3aHUMATEITBHON MH()OPMAITHH, TIO3BOJISIFOIIEH YBJICUh YICHUKOB
IKCIIEPUMEHTAILHON YacThIO TPeIMETa.

4. http://c-books.narod.ru BceBo3morkHas nmureparypa no XHMHUH.

5. http://www.drofa-ventana.ru M3BectHoe u3naTenbcTBO yueOHOM muTepaTypbl. HOBUHKH
HAYYHO-TIONYJISIPHBIX U 3aHUMATEIbHBIX KHUT IO XHUMUH.

6. http://1september.ru XXypnan mist yuureneit u He TonbKo. bonbinoe komuuecTBo paboT
YUYCHHUKOB, B TOM YHCJI€ ¥ HCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIIN TOpPTAT



TEMATHYECKOE IINTAHUPOBAHHUE

8 «A» KJIACC

KoaudecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE MOHATHSA
Xumust — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemiecTBa 1 XuMHueckue 15 1 bubmnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
1.3 0
Hroro o pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bu6anoreka LIOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopon.ITonsitue o kucnorax bubmuoreka [JOK
2.2 8 1
7 COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bubnunorexa LIOK
2.3 5 1 1
OCHOBaHHUAX https://m.edsoo0.ru/7f41837c
OCHOBHBIE KJIaCChI b K
24 11 1 1 noaroreka 1O

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro no pazgeny

30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

Ilepuoauueckuii 3aK0H U
31 Ilepuonnueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKHX 3neMeHToB /l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMUYECKas CBA3b. BuGmiorexa LIOK
32 OKHCIHTEIEHO- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
bubnuorexa [JOK
Hroro o paszeity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME

HOYPOYHOE IINTAHUPOBAHHUE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

8 «A» KJIACC

KoauuecTBO 9acoB

DJIeKTPOHHbIE
Ne Kour | IHpak | yyuppossie
w/n Tema ypoka poJIb THYEC | oGpazoBaTebH lNMporpammHoe coaepxaHue OcHoOBHbIe BUAbI AeATeNIbHOCTH
Bcero | Hble KHe ble pecypcbl
pador | pador
bl bl
[Ipenmer xumum. bubnuoreka MpeomeT xumun. Ponb xumuun B | PackpbiBaTb CMbICHT XMMUYECKNX
Ponb xumuu B 1 IHOK XU3HM Yenoseka. Xvumus B COEVHEHUIN N ypaBHEHUAM
JKU3HU YeJIOBEKa. https://m.edsoo.ru | CUCTEME HayK. Tenawu XUMUNYECKNX peaKu,vu7|. anMeHﬂTb
Tena u BemecTsa /§f0d210c BewecTBa. dPmsmyeckme €CTEeCTBEHHO- Hay4Hble MeTOoAbl
CBOMCTBa BellecTB. ArperaTHoe | No3HaHuA (B TOM Yucne
[TonsTHE O bubnuoreka
cocTosiHue BeulecTB. [loHsaTMe | HabnogeHne, MogenupoBaHue,
MeToax 1 HOK 0 MeToAax NO3HAHUA B XUMWUW. | SKCNEPUMEHT Y OCHOBHbIE
TOSHAHMA B https://m.eds00.1u | ycrpe BelllecTBa N CMeCw. onepaumn MbICIUTENBHOWN
XUMHUHN [ff0d227e Cnocobbl pasneneHus cMecei. | AeATenbHOCTU (CpaBHeHue,
[TpakTnueckas XNUMUYECKUIN SKCMEPUMEHT: knaccudmkaums) BbicTpanBaTb
pabora Ne 1 HdemoHcTpauun: 3HakoMCTBO C pa3BEPHYTbIE MUCbMEHHbIE W
«IIpaBuiia paboThI BubamoTeka XMMWYECKoWn nocyaon, ¢ YCTHbI€ OTBETbI C ONOPON Ha
B 1aGOPATOPUH H . . 1IOK npasunamm paboThl B MHopMaLmIo 13 yuebHuka 1
HpHEMBL https://m.edso0.ru nabopaTtopum 1 npuemamm CrpaBOYHbIX MaTepmarnos,
oBpaimeHHs ¢ IF0d23dc obpalleHusi ¢ nabopaTopHbIM rpamMoTHO HVICFIOJ'Ib3(V)Ba'I:b
obopygoBaHuem. dusnyeckme N3yYEHHbIN NOHATUMAHBLIA annapat
1a00paTOPHBIM o -
csBoncTea 06pa3uyos Kypca XMMUMN3y4aeMbiX MOHATUN.
obopynoBaHIEM HeopraHN4eCcKnx BELLECTB — PackpbiBaTb ponb xumunn B
Hucreie BelecTa bubnuorexa METannoB u HeMeTarnsos. npupoae 1N XMU3HU YeroBeka, eé
Y CMECH. 1 LIOK Cnocobbl pasgenenuns cmecen CBSA3b C APYIMMWN HayKamu.
Crioco6bl https://m.edsoo.ru | (punbTpoBaHue, BoinapusaHune, | PasnuyaTb YMCTble BELLECTBA U



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

paszaeneHus [ff0d26¢ca anctTunnauus, xpomartorpadgums) | cMecu; ogHOPOLHbIE U
cMmecei HeopHopoaHble cMecu. Pasnnyatb
JlabopaTopHble onbITbI: bU3NYECKME 1 XMMUYECKME
W3yuenne n onncanne siBrnexus. CrefosaTth anroputmMam
hU3M4ECKUX CBOWCTB 06PasLOB | |, nonb3osaHms
HEOPraHW4ECKNX BELLECTB. 9KCNEepPUMEHTanbHbIX METOLAOB —
W3yeHie cnocobos HaBnioaeHNs 1 SKCNepuMeHTa.
paspenexus cmeceit (c HabntopgaTtb 1 onucbiBaTh 0OBbEKTLI
MOMOLLbIO MarHuTa). NPV NPOBEAEHUN [eMOHCTPALI 1
MpakTnyeckue paboTbl: Ne 1. 11a6oPaTOPHbBIX OMBITOB MO
Mpasuna pabotsi B ) N3y4YEeHNo (PU3NYECKNX CBOMCTB
[IpakTrueckas nabopatopun 1 Npuemb| BelLecTB, crnocoboB pasgeneHust
pabota Ne 2 obpatueHus ¢ nabopatopHbIM | cyeceit gewects. MpoBOANTS
bubmmoreka o6opynoBaHuem. Ne 2. y
«Paznenenue PyA g XVIMUYECKMIN SKCTIEPUMEHT NpY
cMeceit (Ha HOK Paspenetne cmweceit (Ha _ | pasgeneHnm cmeceit (Ha npuMepe
IpEMepE OUHCTKH 2tggj:zlgnc1éedsoo.ru Esj':r)epe OHMCTKM NMOBAPEHHON | qypcTkm MOBapeHHOi conu) B
TOBAPEHHOI — xopenpakTuyeckon pabotbl Ne 2.
comu)» CnepoBaTtb npasunam )
NONMb30BaHUSA XUMUYECKON
nocyaon n nabopatopHbIM
obopynoBaHveMm, a Takke
npasvnamM obpalleHuns ¢
XMMUYECKMMW BELLECTBAMMU B
COOTBETCTBUM C UHCTPYKLMEN MpU
BbIMOSTHEHNW NPAKTUYECKON
pa6oTbl Ne 1.
bubnuorexa ATOMBbI U MONEKYNbI. OnpegenaTe NpusHaku
ATOMBI 1 LHOK XUMMYecKne 3nemMeHThbI. XWMUYECKNX peaKLInii, YCroBUS X
MOJICKYJIbI https://m.edsoo.ru | CUMBOIbI XMMUYECKUNX npoTekaHns. O6bACHATb CyLLUHOCTb
[ff0d2a6¢ anemeHToB. NpocTble 1 (PU3NYECKUX U XUMUYECKUX
XUMHUECKHe Bubmnoreka CNOXHble BellecTBa. ATOMHO- | SIBMIEHUI C TOYKM 3PEHUSS aTOMHO-



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

AJIEMEHTHI. 3HAKU HOK
(cUMBOJIBI) https://m.edsoo.ru
XAMHUYECKUX [ff0d2be8
3JIEMEHTOB
bubanoreka
IIpocTeie n OK
8 CIIOKHBIE a
BeIICCTEA https://m.edsoo0.ru
B /ff0d2a6c
bubanoreka
ATOMHO-
LHOK
9 MOJIEKYJISIPHOE
qerme https://m.edsoo.ru
y /£0d2d50
3akoH
[IOCTOSIHCTBA
COCTaBa BEILECTB.
bubanoreka
XuMudeckas OK
10 dbopmyna. a
BaleHTHOCTE https://m.edsoo0.ru
[ff0d2eae
aTOMOB ==
XUMUUYECKUX
DJIEMEHTOB
OtHOocUTeIbHaAA
Bubnnoreka
aTOMHas Macca. OK
11 OTHOCHUTENbHAS 1
MOTCKVISDHAS https://m.edsoo.ru
yip /ff0d323c
Macca
MaccoBast 1o Bubnuoreka
12 XAMHYECKOTO HOK
JJIEMEHTa B https://m.edso0.ru

MOJIEKYIISIPHOE YYeHue.
Xumnyeckas gopmyna.
BaneHTHOCTb aToMOB
XUMNYECKNX INIEMEHTOB. 3aKoH
NOCTOSIHCTBA COCTaBa BELLECTB.
OTHocuTenbHas atoMHas
macca. OTHocuTenbHas
MOMeKynapHasa macca.
MaccoBas gonst XuMmn4eckoro
afieMeHTa B COEAUHEHUN.
OnpegenaTb NpU3Haku
XUMUYECKNX peakunm, yCrnoBus
nx npotekaHnst. OB bACHATb
CYLLHOCTb (PU3NYECKMX U
XUMUYECKMX SIBNIEHWNI C TOYKM
3peHUsT aTOMHO-MOMEKYISIPHOro
ydeHus. KnaccmgpumumnposaTb
XUMMYeckue peaxkuum (no ymcny
N COCTaBy pearmpyloLmnx un
obpasylowmuxca BeLwecTs).
Coctaenatb hopmynbl
OMHapHbLIX BELWECTB Mo
BaNeHTHOCTU M onpeaensTb
BaNeHTHOCTb Mo hopmynam
BelwlecTB. PeaeparnbHas
paboyasa nporpamma | Xumus.
8-9 knaccel (6a3oBbIN ypPOBEHb)
24 Konn4yecTBO BellecTBa.
Monb. MonsipHaa macca.
B3anmocBA3b konm4yecTBa,
MaccCbl W 4ncna CTPYKTYPHbIX
eaunHuy, BewectBa. Pacyétbl no

MOJIEKYTISAPHOIO YYEHUS.
KnaccugumumpoBaTb XMMUYECKME
peakumu (Mo Ymcny n coctaBy
pearnpyrowmx n obpasyroLmxcs
BewecTs). CocTaBnsaTb OpMyrnbl
OGUHapHbIX BeLLecTB No
BaneHTHOCTU U onpeaensaTb
BaneHTHOCTb Mo hopmyram
BELLECTB. XMMUYECKMUX COEeANHEHNI
N YPaBHEHUAM XMMUYECKUX
peakuui. NMpumeHaTb
€CTEeCTBEHHO- Hay4Hble MeTOoAbl
no3HaHus (B TOM yncne
HabnogeHne, MmogenupoBaHme,
9KCMEPUMEHT N OCHOBHbIE
onepaumn MbICNINTENBHON
OeaTenbHOCTU (CpaBHEHME,
knaccudukaums) BbicTpanBaTb
pa3BEPHYTbIE MUCbMEHHbIE U
YCTHbIEe OTBEThI C ONOPON Ha
NMHopMaLmo 13 yuebHuka
CrpaBOYHbIX MaTepmarnos,
rpamMoTHO MCnonb3oBaTb
N3yYEeHHbIN MOHATUAHBLIN annapart
Kypca XvmMum
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COCIMHECHU N [ff0d350¢
bubanoreka
KomnuectBo OK
13 BewecTsa. MoJib. 1
M https://m.edsoo.ru
oJIIpHas Macca 155005230
dusnueckue n
Bbubanoreka
XUMHUYECKUAE OK
14 SIBJIEHUS. 1
X UMICCKaS https://m.edsoo.ru
[ff0d37fa
peaKIms
IIpu3Haku u
Bbubanoreka
YCIIOBHS
LHOK
15 IPOTEKAHUS
N https://m.edsoo.ru
~ [ff0d3al6
peaKIuii
3akoH
Bubnnoreka
COXPaHCHHUS
16 HOK
MAaccChl BEIECTB.
X UMIECKI https://m.edsoo.ru
cexue /£0d3b88
ypaBHEHUS
Brruncnenus
KOJIMNYECTBA, bubmnnoreka
17 Macchl BEIIECTBA LIOK
10 YPaBHEHUSAM https://m.edso0.ru
XUMHUYECKUX [ff0d5708
peakuun
Knaccudukanus bubnmnoreka
18 XUMHUYECKHUX HOK

peakuun

https://m.edsoo.ru

hopmysiaMm XMMUYECKMNX
coegnHeHun. dusmndeckune u
XUMUYECKME SIBNEHUS.
Xummyeckas peakums n eé
npu3Hak1. 3aKoH COXpaHEeHUs
Macchl BELLIECTB. XUMMUYECKUNE
ypaBHeHus. Knaccudumkauyms
XUMUYECKMX peakLmii
(coegmHeHus, pasnoxeHus,
3amelleHnsi, obmeHa).
XUMNYECKNI IKCMEPUMEHT:
HemoHcTpauun: dusmyeckune
cBoOICTBa 00pasLoB
HEeOopraHN4eCcKNxX BELLLECTB —
MeTanmnoB N HeMeTarroB.
O6pasubl BeLLECTB
KonnyectBoM 1 Monb.
dusmnyeckue aBneHns
(nnaBneHue Bocka, TasiHWe
nbAa, pacTMpaHue caxapa B
CTYMKe, KUNeHne 1 KoHaeHcaums
BOAbl). XMMUYECKME ABMEHUNA
(ropeHune cBeun, npokanvBaHue
MEeLHOW NPOBOMOKMY,
B3auMoaencTemne coabl Unm
Meria C COMsIHOW KUCMOTON).
HabntopeHve npusHakos
NPOTEKAHUSAXMMUNYECKNX
peakunn (pasnoxeHne caxapa,
B3anMoOLEeNCTBNE CEPHON
KMCNoTbl ¢ Xxnopuaom 6apus,
nony4yeHne un pasnoxeHue
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(coenuHeHUs,
pas3JIoKeHus,
3aMeIICHMS,
oOMeHa)

[ff0d3f34

M. B. JlomoHocos

rmgpokcmaa meam (1) npwm
HarpeBaHuW, B3auMogeNCTBUE
)Xenesa ¢ pacTBOPOM COMK
meau (I1). OnbIThl,
NNNIOCTPUPYHOLLNE 3aKOH
COXpaHeHnsa Macchbl.

— YuEHBIH- bubnnoreka NaBopaTopHbIE OMbITHI:

19 SHLMKJIONCTUCT. [IOK CospgaHve moaeneii Monekyn
O60061enue u https://m.edsoo.ru | (wapocTtepxHeBbix). OnucaHne
CHCTEeMaTH3aIus [ff0d40c4 dm3nyeckmx CBONCTB obpasLoB
3HAHUHI HeoOpraHN4YeCcKnx BELLLECTB —

METanmnoB N HeMeTasnoB.
HabntiopeHne dumsmnyeckmx
(nnaBneHne BOCKa, TasiHue
nbaa) N XmMmyeckux (ropeHue
CBeYu, NpoKanMBaHne MeaHomn
NPOBOSIOKN) SIBNEHUMA.
KoHTposbHas HabntogeHve n onucaHue
pabota Nel mo bubnmmoreka NpuU3HaKoB npOTeKavva
HOK XUMNYECKUX peakumn pasHbIX
20 TeMe «BelecTBa
https://m.edsoo.ru | TUNOB. BbluncneHus:
1 XUMHUHCCKHC /§f0d4290 OTHOCUTENBLHOW MOJIEKYNSAPHOM
peaxin» Macchl BeLLeCTB, MOMAPHON
Maccbl, Maccbl BeLLECTB, MacChl
N KONnn4yecTBa BELLECTBA;
MacCOBOW 40NN XMMUYECKOIo
anemeHTta no dopmyne
coefuHeHns
Bo3gyx — cMmech bubnmnoreka Bosgyx — cmech razos. Coctas | Micnonb3oBaTb XMMUYECKYHO
21 razoB. CoctaB IHOK Bo3gyxa. Kucrnopopg — aneMeHT | CUMBONWKY ANS COCTaBneHUs

BO3JlyXa.

https://m.edsoo.ru

M NpoOCTOE BeELLeCTBO.

cdopmyn BelecTB, MOMEKYNApHbIX
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Kucnopox —
JJIEMEHT U
MPOCTOC
BemecTBo. O30H

[ff0d448e

dusnueckue n

XUMHUUYECKHE
CBOMCTBA
bubanoreka
KHCIIOPOJIa OK
22 (peakmuu 1
OKUCICHI https://m.edsoo.ru
’ [ff0d4614
TOpPEHHE).
ITousrue 06
OKCHIIax
Croco0b!
MOJTyYEHUS
Bbubanoreka
KHCJIOPOJIa B OK
23 naboparopuu 1 1
DOMBILLICHHOCT https://m.edsoo.ru
p /§f0d497a
u. [Ipumenenue
KHCIIOpOJa
Tenosou
dpdexT
XUMHUYECKON
bubmanoreka
pEaKIuu, MOHSATHE
2% | o HOK
TEDMOXHMIIECKO https://m.edsoo0.ru
p /F0d4790

M ypaBHEHUH,
9K30- U
SHJOTEPMUYECKH

HaxoxgeHne kncnopoga B
npupoae, msnyeckmne u
XUMUYECKMEe CBOWCTBA
(peakummn ropeHust). Okcmabl.
lNpuMmeHeHne kncnopoaa.
Cnocobbl nony4yeHus
Kncropoga B nabopatopun u
npombiwneHHocTn. KpyrosopoT
kncriopoga B npupoge. O30H —
annoTponHasi Moandukaums
kncrnopoga. Tennoson adodekT
XMMWYECKOW peakuuu,
TEPMOXMMUYECKNE YPABHEHNS,
9K30 U 9HOOTEPMUYECKME
peakuun. ToNnnBO: yromnb u
MeTaH. 3arpsa3HeHue Bo3ayxa,
yCcuneHne napHMKOBOro
appekTa, paspylieHue
030HOBOrO CNnosi. XMMnyeckum
akcnepumeHT: [lemoHCcTpauum:
KauecTtBeHHOe onpeaenexHne
COAepXaHus Kucrnopopa B
Bo3ayxe lMony4yeHue,
cobvpaHune, pacno3HaBaHUeN
n3y4yeHne CBOMCTB Kucrnopoga.
HabntogeHne B3anmoaencTeums
BELLECTB C KMCNOPOAOM U
yCnoBusi BO3HWKHOBEHUS U
npekpaLleHns ropeHuns
(noxxapa). JlabopaTopHbI OMbIT:
O3HakoMneHune ¢ obpasuamm
OKCWOOB N ONUCaHne nx

YPaBHEHUN XMUMNYECKUX peakLmin ¢
yyacTuem Kucriopoga.
XapaktepusoBaTb (OnNucbIBaTh)
cocTaB BO3ayxa, mM3nyeckmne u
XUMUYECKNe CBOWCTBA Kucnopoaa,
cnocobbl ero nonyyeHus,
NpYMeEHEHNe N 3HayeHe B
NMPUPOAE M KNU3HWN YerioBeka.
CpaBHuBaTb peakuumn ropeHns un
Me[TEHHOTO OKUCIEHUS.
OBBbACHATL CYLLHOCTb
3KONorndecknx npobnem,
CBSI3aHHbIX C 3arpA3HEHNEM
Bo3ayxa. CneposaTb npasunam
©es3onacHon paboTbl B
nabopartopun NpyM MCNonNb30BaHUK
XUMWNYECKOW nocyabl
obopynoBaHus, a Takke npasunam
obpalLleHunst ¢ ropovMMmn
BewecTBamu. MNMnaHmpoBathb n
OCYLLECTBNATb HA MpaKTUKe
XUMn4yeckue
9KCMNEePUMEHTbI,MPOBOANTb
HabnoaeHns, genatb BbIBOAbLI MO
pes3ynbTatam 3KCnepumMeHTa npu
npoeeaeHnn nabopaTopHbIX
ONbITOB W NpakTn4eckom paboTbl.
BbluncnsaTb KONMYECTBO BELLECTBA,
06BbEM rasa no opmyrnam.
YyacTBoBaTb B COBMECTHOW
paboTte B rpynne.BbicTpanBaTb
pa3BEPHYTbIE MUCbMEHHbIE U
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X peaKIusx

Torunmgo (HedTh,

ceoncts. [lpakTnyeckas
pa6oTta: Ne 3. NMony4eHne n
cobupaHue kucnopoaa,

YCTHbIE OTBETHI C ONOPON Ha
NMHopMaLMIO N3 y4ebHMKa 1
CMpaBOYHbIX MaTepmarnos,

YTOJIb U METaH). bubnnoreka »
3 OK N3y4YeHne ero CBOWNCTB. rPaMOTHO MCNONb30BaThb
arpsi3HCHUC o o o o
25 p 5 a BbluncneHms: MonekynsipHomn N3YYEHHbI NOHATUMHBLIA annapar
BO3ZyXd, CIIOCOOBI hitps://m.eds00.0U | \accr kcriopoma 1 03oHa Ha | kypca xvmu.
cro [ff0d4c4a OCHOBaHMM aTOMHOW Macchbl
OpeaOTBPAIICHUA XUMUYECKOrO SNIEMEHTA;
[IpakTnueckas KOonn4ecTBa, Macchbl BellecTBa
pa6ora Ne 3 1o e MO YpaBHEHUAM XUMUYECKNX
noNIMoTeKa Y
teme «Ilomydyenue peakunn.
HOK
26 u cobupanue
UCIODOA https://m.edsoo.ru
oA, [ff0d4ae?
U3YYECHHE €ro
CBOMCTB»
Bonopon — Bogopoa — aneMeHT 1 npoctoe | PackpbiBaTb CMbICI M3yvaeMbiX
SJIEMEHT U bubanoreka BellecTBo. HaxoxneHue MOHATUA U NPUMEHSATb 3TU
7 pocToe HOK BOOoOpoOAa B npupoae, MOHATMSA NPU ONMUCaAHNMA CBOWCTB
BEIECTRO. https://m.edsoo.ru | pusnyeckme n xummyeckue BELECTB N UX NpeBpaLLEeHUN.
Haxoxnenne B [ff0d4dd0 CBOWCTBA, NPpUMEHEHNE, XapaktepusoBaTb (ONUCLIBaTb)
pUpoe cnocobbl nonyyerus. Kncnotbl | omanyeckme n xummyeckme
n conn. MonsipHbii 06 bEM CBOWCTBaA BOOOpPOAA, CNocoObl ero
dusnueckue u N
ras3oB. PacyéTtbl No XMMMUYECKMM | NONYyYEHUS, NMPUMEHEHME.
XUMHUYCCKUEC A
. brbmorexa ypaBHEHMSIM. XUMUYECKUI CobupaTb Npubop Ans Mony4eHns
28 CBONCTBA HOK. aKCnepuMeHT: [leMoHCTpauumn: | BO#opoAaa. Micnonb3osaTh
BOAOpOA. https:/m.eds00.1u | Monyyenue, cobupanme XUMUYECKYIO CUMBOINVKYANSA
IIpumenenne [ff0d4dd0 npacnosHaBaHve Bogopoaa. cocTaBneHnsa popmyn BeLLeCTB,
BOZIOpOZIa BsanmopgewncTteme Bogopoaa ¢ MOJIEKYTIAPHBIX YpaBHEHUI
omsiie o Bubmmorexa okcuagom wmeau (I1). XVIMUYECKMX peaKLni ¢ y4acTuem
29 11(0) JlaGopaTopHbIit ONbIT: BOAoOpoAda. BblumcnaTe MonsipHyto

KHUCJIOTax U COJIAX

https://m.edso0.ru

B3anmopencTteue KMcnot ¢

MaccCy BelleCTB; KONmM4ecTBO
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/ff0d50d2
Crooco0nl bubanoreka
30 MOJTyYCHHMS HOK
BOJIOPOJIa B https://m.edsoo.ru
nabopaTopun [ff0d4dd0
[IpakTrueckas
pabota Ne 4 o
bubanoreka
teme «Ilomyuenue
LHOK
31 u cobupanue
BOIODONA https://m.edsoo.ru
AOPOa, /§0d4f42
H3Yy4YeHUE ero
CBOMCTBY
o Bbubanoreka
MomnspHslii OK
32 00BEM ra3os. 1
https://m.edsoo.ru
3akoH ABorazipo /ff0d542¢
Brruucnenns
00BEMa,
KOJINYECTBA bubnuoreka
33 BCIIECTBA rasa Io HOK
€ro U3BECTHOMY https://m.edsoo.ru
KOJIMYECTBY [ff0d55a0
BEIlEeCTBA WIH
00BEMY
Brruucinenus
.. Bubnuoreka
00BEMOB T'a30B 110 OK
34 YPaBHEHHUIO 1
https://m.edsoo.ru
PeAKIIH Ha /§f0d5708

OCHOBC 3aKOHa

MeTannamu. [pakTndeckas
pa6oTta: Ne 4. Nony4eHne n
cobuvpaHune Bogopoaa,
n3y4yeHune ero CBOUCTB.
BbluncneHus: o6béma,
KonuyecTsa BeLlecTBa rasa no
€ro U3BeCTHOMY KOIM4eCTBY
BeLecTsa Uin o0bLEMY;
0OBEMOB rasoB No ypaBHEHUIO
peakunm Ha OCHOBE 3aKOHa
OOBEMHBIX OTHOLLEHMIA Ta30B.

BellecTBa, 06bEM rasa, maccy
BewecTBa; [IpoBOANTb pacyé€Tbl No
YPaBHEHUSIM XUMWNYECKNX
peakuuin: KonuyecTtea, o6béma,
Macchbl BELLLECTBa N0 M3BECTHOMY
konu4yecTtBy, 06bEMY, Mmacce
peareHToB Wnv NPoayKToB
peakuun. CnegoBaTb NpaBuniam
©es3onacHon paboTbl B
nabopaTtopuu Npu KUCMonb30BaHUN
XUMNYECKOWN nNocyapbl U
obopyaoBaHus, a Takke npasuiam
obpallleHnsi C roproYMmMin
BellecTBamu B ObITy.
MnaHnpoBaTh U OCYLLECTBNATb HA
NpakTUKe XNMUJeckune
9KCMNEepPUMEHTbI, NPOBOAUTL
HabnoaeHns, AenaTb BbiBOAbLI MO
pesynbTaTtam 3KCNepUMEHTa.
YyacTtBoBaTb B COBMECTHOM
paGoTe B rpynne.
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00BEMHBIX

OTHOIIICHUH Ta30B

bubnuoreka
dusnueckue u OK
35 XUMHYECKHE 1
. https://m.edsoo.ru
CBOICTBA BOJIbI /045872
Cocrasn bubnnoreka
OCHOBaHMIA. HOK
36
IMoustre 00 https://m.edsoo.ru
WHJIUKATOpax [ff0d59e2
Bona xak
pacTBOPUTEIIb.
Haceiiennsie u Bbubnuoreka
37 HEHACBIILIEHHbIE HOK
pPacTBOPHI. https://m.edsoo.ru
MaccoBast 1ons [ff0d5b40
BEIIECTBA B
pactBope
IIpaxTrueckas
pabota Ne 5 o
TEME
bubnuoreka
«Ipurorosienue
HOK
38 PacTBOPOB ¢
.. . https://m.edsoo.ru
onpenenEHHON 1f0d5eba
MacCOBOH JoJieH
pPacTBOPEHHOTO
BEIIECTBAY
39 KonTponbHas bubnmnoreka
pabota Ne2 mo HOK

dusnyeckme ceoncTsa Bobl.
Boga kak pacTtBopuTens.
Xumu4yeckme cBomucTBa BOAbI.
OcHoBaHuna Pacteopbl. Ponb
pacTBOPOB B NpUpoae 1 B
XU3HM Yyenoseka. KpyroBopoT
BOAbl B npupoge. 3arpsasHeHune
npupogHbix Bog. OxpaHa n
O4YUCTKa NPUPOAHBIX BOA,.
HacbilleHHble K
HeHacblLWeHHble pacTBOPbI.
PactBopMMOCTb BeLLECTB B
Boge. MaccoBasi gons
BelecTBa B pacTBOpe.
XUMNYECKNI IKCMEPUMEHT:
[emoHcTpauumn: PacteopeHune
BELLECTB C pasfinyHom
pPacTBOPUMOCTbHO.
B3anmopgencTteme Boabl C
mMeTannamu (HaTtpuem u
Kanbumem). NccnegosaHue
pacTBOPOB KUCIMOT U LLENoYeEn C
MOMOLLbIO MHANKATOPOB.
JTabopaTopHble OnbIThbI
WcecnepoBaHne ocobeHHocTeN
pacTBOPEHNSA BELLECTB C
pasnMyHoOn pPacTBOPUMOCTLIO.
MpurotoBneHne pacTBOpPOB C
onpenenéHHon MmaccoBoWn
Aonen pacTBOPEHHOro

PackpbiBaTb CMbICI N3y4yaeMbIX
MOHATUA W MNPUMEHATb 3TU
MOHATUA MPU ONUCaHNN CBOWNCTB
BELEeCTB N UX NpeBpaLLeHUni.
XapakrepusoBaTtb pusmdeckme u
XMMUYeckne CBOMCTBa BOAbl, €€
ponb Kak pacTBOpUTENS B
NPUPOAHbIX NpoLeccax.
CocTaensTb ypaBHEHUS
XUMUYECKNX peakuni ¢ yHacTuem
Boabl. OOBACHATL CYLHOCTb
3KONOrmyecknx npobnem,
CBSI3aHHbIX C 3arpA3HEHNEM
NPUPOAHbIX BOA, CNOCOObI OYNCTKM
BOAbl OT NpMMeceWn, Mepbl No
OXpaHe BOA OT 3arps3HeHus.
MnaHpoBaTh U OCYLLECTBNATbL Ha
NpakTUKe XMMmnyeckue
9KCMEepPUMEHTbI, MPOBOANTL
HabnoaeHns, genatb BbIBOAbI MO
pe3ynbTataM 3KCrnepumeHTa npu
npoBedeHnn nadopaTopHbIX
OMbITOB 1 NpaKTU4Yeckon paboTbl.
CnepoBatb npaBunam 6esonacHom
paboTbl B nabopatopun npu
NCNONb30BaHNN XUMNYECKOWN
nocyabl 1 o6opynoBaHUS.
MpoBoAUTL BbIMUCTIEHUS C
NPUMEHEHMEM MOHATUSA
«MaccoBasi 4oNns BellecTBa B
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teme «Kucnopon.

https://m.edsoo.ru

BellecTtBa. [pakTnyeckas

pacTtBope». BeicTpamBaTtb

Bonopox. Boga» [ff0d6342 pa6ota Ne 5. NMpurotoenexne pa3BEpPHYTblE MNCbMEHHbIE
pacTBOpPOB C ONpeaenéHHoNn YCTHble OTBETbI C ONOPON Ha
MaccoBOW Jonen MHopMaLMIO N3 y4ebHMKa 1
pacTBOPEHHOrO BellecTBa. CNpaBOYHbIX MaTepunaros,
rPaMOTHO MCnonb3oBaTb
Boiumcnennsa: M3YYEHHbIV NOHATWUIHBLIN annapat
NCMNOMb30BaHMEM MOHATUSA Kypca XvMuu
«MaccoBas [O0ns BellecTsa B
pacTeBope»
OKCHJIbI: COCTaB, bubnuortexa Knaccudmkaums ) Knaccudumumposartb nsyvyaemble
IHOK HeopraHM4yecknx COeAMHEHWI. | BellecTBa Nno CocTaBy U
40 KJIacCU(pUKALS, y
https://m.edsoo.ru | Okengbl. Knaccudukaums csoncteam. CoctaBnATb hopmynbl
HOMCHKIIATYpa /ff0d664e oKcuaos: coneobpasyolme OKCWMAOB, KNCIOT, OCHOBaHWW,
TMonyuenme u (OCHOBHbIE, KWUCMOTHbIE, conen n HaSbIBava nx no
HMIYCCKIC amdoTepHble) 1 MeXayHapoaHoW HOM?HmaType.
o BubnuoTteka Heconeo6pa3y+ou_u/|e. |_|pOFH03I/1pOBaTb CBOUCTBaA
cBouCTRa LIOK HomeHknaTypa OKcuaos. BELLEeCTB Ha OCHOBE 06Lmnx
4l KHCIOTHBIX, https:/m.edsoo.ru | PU3NYECKME N XMMUYECKNE XMMUYECKNX CBOWCTB M3YYEHHbIX
OCHOBHbIX 1 JFf0d664e CBOVICTBA OKCWAOB. MonyyeHne | KNAccoB/rpynn BELLECTs, K
amM(pOTepHBIX okcmagoB. OcHOBaHwMS. KOTOPbIM OHM OTHOCATCS.
OKCH]IOB Knaccudukaunsa ocHOBaHWIA: CocTaBnsiTb MONEKyNsApHbIE
OCHOBAHHUS: Bu6mmoTexa LLENOYM N HEpaCTBOPUMbIE YPaBHEHUS peakuni,
COCTaB, 1IOK OCHOBaHVISil. HomeHknaTtypa Mnntocmmpyrou_mx XMUYecKkme
42 KTacCHHKAIS, https://m.edsoo.ry | CCHOBaHHA. dbmslimecwle n CBOWCTBa 1 cnocobbl NonyyYeHus
HOMEHKIATYpa /Ff0d67ca XVIMVNeCK?e CBOWCTBA BELLECTB U3YYeHHbIX
ocHoBaHun. [MonyyeHve Knaccos/rpynn, a Takke
Homnyyenue u bubmoreka ocHoBaHuN. Kncnotbi. noaTBepXAaroLLMX reHETUYECKYHO
43 XHUMHYECKHE IOK Knaccudukaumns kucnor. B3aMMOCBS3b MEeXAy HUMWN.
CBOMCTBA https://m.edsoo.ru | HomeHknaTypa K1cnor. Mpon3BoanTb BbIYUCNEHNS MO
OCHOBAaHUI [ff0d67ca dusnyeckne n xumMmyeckme YPaBHEHNSIM XMMUYECKNX peakLnn.
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bubanoreka
KwucnoTsl: cocTas, OK
44 KJIacCU(pUKALS, 1
HOMEHKIATYDa https://m.edsoo.ru
P [ffOdfee?
bubanoreka
ITonyuyenue u OK
45 XUMHUYECKUE !
CBONCTEA KHCIOT https://m.edsoo.ru
[ffOdfee2
Conu (cpennue):
HOMEHKJIATypa, bubanoreka
46 CHOCOOBI LIOK
MOJIyYEeHHUS, https://m.edsoo0.ru
XUMHUYECKHUE /00ad9474
CBOMCTBA
[IpakTuueckas
pabota Ne 6.
Pemenne
bubanoreka
HKCIIEPUMEHTAIIbH
HOK
47 BIX 3aJa4 II0 TEME
«OCHOBHLLC https://m.edsoo.ru
/00ad9b7c
KJIACCHI —_—
HEOPTraHUYECKHUX
COETUHEHUI)
I'eneTnueckas
Bubnnoreka
CBSI3b MEXKITY OK
48 KJIacCaMu 1
O —— https://m.edsoo.ru
p $ /00ad9as0
COEIMHEHUN
49 O060061IEHE U Bubnmuoreka

cBowcTBa kucnot. Pag
aKTUBHOCTM MeTannos H.H.
BekeTtoBa. [lonyyeHue kucnor.
Conun. HomeHknatypa conen.
dunsnyeckme n xMmmndeckume
ceBoKncTBa conen. MNonyyeHune
conen. eHeTn4yeckasi CBsA3b
Mexay Krnaccamu
HEeopraHN4eCcKNX COeaANHEHN.
XUMNYECKNI IKCMEPUMEHT:
HemoHcTpauun:0O6pasLbl
HEeopraHN4YecKNx BELLLECTB
pasnun4HblX kracco. OnbIThI,
UIOCTPUPYOLLME XMMUYECKNE
CBOWCTBA KnaccoB
HeopraHNM4ecknx BELLECTB.
JTabopaTopHble OnbIThbI
OnpeneneHune pacTBopoB
KWUCIOT N LLEeSIoYen C NOMOLLbIO
nHaukaTopoB. N3yyeHune
B3aMMOOENCTBUSA KUCNOT C
MeTannamu, peakummn
HenTpanuaauunn.
Baanmopencteume pacteopa
CEPHON KMCIOTbl C OKCUOOM
meaum (I1). MonyyeHue
HepacTBOPUMbIX OCHOBaHWIA.
BbiTecHeHne ogHoro metanna
ApYyrMMm un3 pactsopa COsw.
MpakTnyeckasa pabota Ne 6.
PelueHne akcnepmMMeHTanbHbIX
3apad no teme «BaxHenwmne

MnaHvpoBaTh 1 OCyLLECTBNATbL Ha
NpakTUKe XMMmnyeckue
9KCMNEePUMEHTbI, MPOBOANTL
HabntogeHns, genatb BbIBOAbI MO
pe3ynbTtatamMm 3KCrnepumeHTa npu
nposefeHnn nabopaTopHbIX
ONbITOB U NpakTU4eckux pabor.
CnepoBatb npaBunam 6esonacHom
paboTbl B nabopatopun npu
NCNONb30BaHNM XUMNYECKOWN
nocyapl n obopyaoBaHus.
BbicTpanBaTb pasBEpHYThbIE
NMUCbMEHHbIE U YCTHbIE OTBETHLI C
onopor Ha nHdopmMauuo n3
y4yebHMKa 1 cnpaBOYHbIX
MaTepuanos, rpaMoTHO
NCNonNb30oBaTb U3yYEHHbI
NOHATUMNHBIA annapaT Kypca
XUMUW.
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cUCTeMaTU3aLUsL HOK Knaccbl HeopraHn4eckux
3HaHUHI https://m.edsoo.ru | coeanHeHun». BeluncneHus: no
/00ad9ch2 ypaBHEHUSIM XUMUYECKON
KoHTposbHas peakuuu: KothjeCTBa
paGota Ne3 110 Enbmiorexa BewecTBa, 06bémMa, Maccbl No
" N3BECTHOMY KONMYECTBY
50 Teme "OCHOBHEIE LOK BellecTBa, 06bEMY, Macce
KJTIaCCBI hitps:/m.edso0.ru | hearentos unu npoaykTos
HEOPraHUYECKUX /00ad9ela peaKkuuu.
coequHEeHUI"
[TepBbIE MONBITKU MepBble NONbITKX PackpbiBaTb cmbicn
Kiaccuukanum Knaccuukaumm XuMmyeckmx NepuoOAMYECKOro 3aKoHa.
XUMHYECKHUX bubmiorexa anemeHToB. MoHaTHe o rpynnax | OnucbiBaTb CTpoeHme Tabnuupl
51 7IEMEHTOB. LOK CXOAHbIX 3N1EMEHTOB «lMepuogunyeckas cuctema
ousTre o https://m.edsoo0.ru (LLLenoYHbIe 1 XMMuyecknx anementos ..
IPYIIIAX CXOJHBIX /00adoffa LernoyHo3emenbHble MeTannbl, | MeHgeneesa». MogenvpoBaTb
STEMEHTOB ranoreHbl, UHEPTHbIE rasbl). CTPOEHME aTOMa, IHEPreTUYECKNX
OnemeHTbl, KOTopble 06pa3yoT | ypOBHEN U NOAYPOBHEN MNpu
Iepronmeckuit amdoTepHbIE OKCUbI 1 MOMOLL PUCYHKOB, 3NEKTPOHHbIX
3aKOH 1 rmgpokcuabl. Neproanyeckni KOHpurypauum n aneKkTpoHHO
[Tepuoanueckas bubsmotexa 3akoH. Nepuognyeckas rpaduydecknx cpopmyn. NoacHATL
52 cucrema HOK. cucTeMa XMMMYEeCcKnX Un3nYecKnin CMbICIT NOPSIAKOBOro
XUMHAYECKUX https://m.eds00.ru anemeHtoB [.M. MeHoeneeBa. | Homepa, HOMEpPOB nepuoaa u
snementos 1. U. {00adas2c KopoTkonepuoaHas u rpynnbl anemMeHTa.
MeHeneesa ANnHHONepuoaHasi hopmbl Xapakrepun3oBaTb XMMUYECKME
lNepuoagnyeckon cucTemsl 3NeMEHTbl MepBbIX TPEX
[Tepuomsl, bubnnorexa XuMmndeckmx anemenTos [.U. nepruoaoB, Kanumn, Kanbuum n nx
53 IpyIIEL, HOK_ Mengeneesa. Nepuogbl u COoeaMHEHNS NO NOJIOXKEHUID B
MO PYTITTBL ;ggfdggfdsoo-m rpynmnbl. PU3NHECKUI CMbICTT Mepuoamnyeckoii cucteme [.U.
LAdUdocY nopsakoBoro Homepa, Homepos | Mengeneesa. O6bACHATL 06LLMe
54 Crtpoenue bubnmmoreka nepvoga W rpynnbl 3fiemMeHTa. 3aKOHOMEPHOCTU B U3MEHEHUU

aroMoB. CocrtaB

[MOK

Ctpoenune atomoB. CocTas

CBOWMCTB XMMNYECKUX IFIEMEHTOB
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ATOMHBIX AACP.

https://m.edsoo.ru

H3ororsl /00ada342
Crpoenue
AJIIEKTPOHHBIX
Bbubanoreka
000JI04EK aTOMOB OK
55 3JIEMEHTOB 1
TleDHOLHeCKOi https://m.edsoo.ru
pHOA /00ada6bc
cuctemsl /1. W.
MenneneeBa
XapaKkTepucTuKa
XUMUYECKOTO
bubanoreka
3JIEMEHTA 110 €ro OK
56 [IOJIOKEHHUIO B 1
lepHOMIIeCKoi https://m.edsoo.ru
pHOA /00ada824
cucreme /l. W.
Mennenecena
3HaueHne
Ilepuonnueckoro
3aKO0Ha I bubmmoreka
57 pa3BUTHS HAYKU U IIOK
npaktuku. 1. W. https://m.edso0.ru
Meunenees — /00ada96e

YYEHBIN, IEAaror
Y TPaXIaHUH

aToMHbIX aaep. M3oTonbl.
OnekTpoHbl. CTpoeHne
3NEKTPOHHbIX 060NoYEK aTOMOB
nepBbix 20 XMMUYECKMX
anemeHToB [lepmnogmnyeckom
cuctembl O.. Mengoeneesa.
XapaKkTepucTuka XUMMUYECKoro
3rieMeHTa Mo ero NosfIoKeHUo B
lNepuognyeckon cucrteme O.U.
MeHpoeneeBa. 3akOHOMEPHOCTH
N3MeHeHus pagumyca aToMoB
XUMMUYECKMX 3ITIEMEHTOB,
MEeTannnU4ecKknx u
HeMeTannnM4yecknx CBOWCTB Mo
rpynnam u nepmvogam.
3HauveHue Neprnogmyeckoro
3akoHa n [lNepuogndeckon
CUCTEMbI XUMUYECKNX
3MTIEMEHTOB ANA pa3BUTHS HAYKM
n npaktukn. .M. MeHpgenees —
YYEHbIN U TPaXOaHWH.
XUMNYECKUIN IKCMEPUMEHT:
[eMoHcTpauunm:
BaanmopewncTteume rugpokcunaa
LUWHKa C pacTBOpaMu KUCIOT U
weno4en. MogenuposaHue
CTPOEHWNS MOMEKYN Mpu
NMOMOLLM PUCYHKOB, Modenen,
3NEKTPOHHBIX N CTPYKTYPHbIX
dopmyn. Tabnuua
«lMepuoguyeckasn cuctema
XuMmndeckmx anemerHtos [.U.

(n3meHeHne pagMycoB aTtomoB,
3MEKTPOOTPULATENBHOCTH,
BaNeHTHOCTU) N UX COEANHEHNA B
npegenax Marnbix NepMoaoB U
rMaBHbIX NOArpynn C y4ETOM
CTPOEHMUSI UX aTOMOB.
YyacTtBoBaTb B COBMECTHOM
pabote B nape wunu rpynne.
BbicTpanBaTb pasBEpHYThLIE
NMUCbMEHHbIE U YCTHbIE OTBETbLI C
onopor Ha nHdopmMauuo n3
y4yebHMKa 1 Opyrmx MCTOYHMKOB, B
TOM yuncne NHTepHeTa
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MengeneeBa». JlabopaTopHbie
onbITbl O3HaKoMneHne ¢
obpasuamu MeTannoe n
HeMeTannoB

DIIEKTpOOTpHULIATE bubnnoreka
58 JBHOCTh aTOMOB HOK
XUMHYECCKHX https://m.edsoo.ru
DJIEMEHTOB /00adaab8
bubmnorexa
Honnas
59 XAMUYECKast HOK
CBA3L https://m.edsoo.ru
/00adac34
KoBanenTHas bubnnoreka
60 MOJISIpHAS HOK
XHMHYECKas https://m.edsoo.ru
CBSI3b /00adaab8
KoBanenrnas Bbubnuorexa
61 HETIOJIsIpHAs HOK
XHUMHYECKAs https://m.edsoo.ru
CBSI3b /00adaab9
bubmnnoreka
62 Crenenn HOK
OKMCJICHUS https://m.edsoo.ru
/00adae28
Bubmnunoreka
OKHCIIMTENIHHO-
63 BOCCTaHOBUTEILH HOK
bie peaKim https://m.edso00.ru
/00adb076
64 OKHCIINTEIIN U Bbubnunoreka

XumMmunyeckasi CBsi3b.
KoBaneHTHasa (nonspHas u
HenonsipHas) CBA3b.
OneKTpooTpULATENBHOCTD
XUMUYECKUX INEMEHTOB.
MoHHas cBa3b. CTeneHb
okucnenuns. OKUCNUTENbLHO
BOCCTaHOBUTEIbHbIE PeaKLMN.
[Npouecchl OKUCHEHNA K
BOCccTaHoBreHusi. Okmucnutenu
1 BOCCTaHOBUTENN. XUMNYECKNI
3KCNEPUMEHT: N3y4eHne
00pasLoB BeLecTB MeTannos n
HemMeTannoB, B3auMoaencTemne
rmapokcuaa LMHKa ¢
pacTBopamMu KUCMOT W
LLienioyen, NpoBeAeHNe ONbITOB,
WNIIOCTPUPYHOLLNX NPUMEpDI
OKUCITUTESbHO-
BOCCTAHOBUTENbHbIX peakLuit
(ropeHve, peakumm
pa3noXeHus, COeaUHEHNS).
XMMUYECKNIA IKCNEPUMEHT:
OemoHcTpauun: OnbIThI,
WNNIOCTPUPYHOLLNE NPUMEPbI
OKUCNNTENBHO-
BOCCTAHOBUTEIbHbIX peakLui

PackpbiBaTb CMbICI N3y4yaeMbIX
noHaTun. OnpegensaTts BuA
XUMNYECKON CBA3WN B COEOQUHEHWUMN.
MopgenvnpoBaTb CTpOEHME MOMEKY
npv NOMOLLM PUCYHKOB, Mogernen,
9NEKTPOHHBIX N CTPYKTYPHbIX
dopmyn Mcnonb3osaTtb
XUMNYECKYI0 CUMBOSUKY LIS
cocTaBneHunsa popmyn BeLLecTB,
3NEeKTPOHHOro 6anaHca peakumn.
OnpegenaTb cTeneHb OKUCNEHNS
aTOMOB XMMMWYECKUX INIEMEHTOB
no goopmysnam n coCTaBnsTb
opMyIibl BUHAPHLIX COeANHEHUN
Mo CTENEHU OKUCIIEHNST aTOMOB
XUMNYECKNX IIEMEHTOB.
Onpepenatb okMcnuTens n
BOCCTaHoBUTeNb. PaccTtaBnaTb
KO3 PULMEHTLI B CXEMax NPOCTbIX
OKUCNNTENBHO-
BOCCTAHOBUTENbHbLIX peaKkLui
MEeTO4O0M 3fIeKTPOHHOro GanaHca.
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BOCCTAHOBUTEIIN LHOK (ropeHune, peakumm
https://m.edsoo.ru | pasnoxeHus, CoOeaUHEHNS )
/00adb076
KonTponbHas
pabota Ned4 o bubnuoTeka
teme «CtpoeHnue ILHOK
65 1
aTroma. https://m.edsoo.ru
XumMuueckas /00adb486
CBS3b»
Pe3epBHBIii ypoK. bubnuorexa
O06o0meHue u LHOK
66 1
cUCTEMATHU3alHA https://m.edsoo.ru
3HAHUU /00adb33c
Pe3epBHBIii ypoK. bubnuorexa
O06o0meHue u LHOK
67 1
cucTeMaTu3aIus https://m.edsoo.ru
3HAHUK /00ad9ch2
Pe3epBHbIii ypOK. bubnuorexa
O06o6menue u LIOK
68 1
cucTeMaTu3anus https://m.edsoo.ru
3HAHUHU [ff0d61c6
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[NPOT'PAMME
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