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TlosicHUTEIBLHASA 3aIMCKA

Paboyas nporpamma o XuMuu pa3paboTaHa Ha OCHOBE!

— @enepalibHOTO  TOCYAApCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIApPTa OCHOBHOIO  OOIIEro
o0Opa3oBaHUs, YTBEPKICHHOTO MpHKazoM MuHuctepcTtBa mpocBemenus PO ot 31.05.2021r.
Ne 287 (c u3mMeHEeHUSIMH U JOTIOJTHEHUSMHN ),

—  @enepalibHON 00pa30BATEIHLHOM MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHusl, yTBEPKICHHOM
npuka3zom Munnpocsemenus Poccun ot 09.10.2024 r. Ne 370 (¢ u3BMEHEHUSMH U JOTIOTHEHUSMU);
— Ilonoxenuss «O pabGouell mnporpamme yd4eOHOrO TMpeaAMeTa, Kypca ToCyIapCTBEHHOTO
Or0/KETHOTO  001eoOpa3oBaTeibHOrO  yupekaeHuss JjuHed Ne 373 MoCKOBCKOro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM JTUIICH.

IIporpamma o XMMUHU Ha YpOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs COCTABIEHA HAa OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOI'O OOILEro
oOpaszoBanus, mpenacrtaBieHHbIXx B @I'OC OOO, a Takke Ha OCHOBE (QenepaabHON pabodei
mporpaMmbl BOCIIMTAaHUA U C y‘-IéTOM KOHLCIIINU NPCIoJaBaHusd y‘~I€6HOFO nmpeamera «XUMUS» B
oOpasoBarenbHbIX opranu3anusx Poccutickoit @enepamnu.

Hacrosmas pabouast nporpamma sIBJIsIeTCS COCTaBHON 4acThi0O OCHOBHOM 00pa3oBaTeilbHON
mporpaMMbl  OCHOBHOTO o0miero o6pasoBanuss ['BOY nuneir Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikaTenbHBINA pa3ac).

Ha u3yyenne npeamera «xumusi» BbiaeneHo 136 dacos, B Tom uncie B 8 kinacce — 68 yacos
(2 gaca B Heznento), B 9 kiacce — 68 vacoB (2 yaca B HEJEIO).

IIporpamma mo XuMHUM Aa€T TpeJICTaBlIeHHE O IeNsAX, oOIIeH cTparernu oO0ydeHus,
BOCIIUTaHUsI M Pa3BUTUS OOYYaIOIIMXCS CpEACTBaAMU YYeOHOTro MpeaMeTa, YCTaHaBIHMBAET
o0s3aTenbHOE MPEIMETHOE COJIEp’KaHue, MPeIyCMaTpUBAaeT pacHpelielieHHe ero Mo Kiaccam M
CTPYKTYpUPOBAaHUE IO pa3zesiaM M TeMaM MpOorpamMMbl O XMMUHU, ONPEAESIeT KOJIUUYECTBEHHbIE U
KAUeCTBEHHbIE XapaKTEPUCTUKU COJCpPKAHUS, PEKOMEHIYEMYIO IOCJEeI0BaTENbHOCTh HU3YUCHHS
XUMHUHM C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4aromuxcs, OonpeaessieT BO3MOKHOCTH MpeaMeTa A peanu3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW NpPOrpaMMbl Ha YpPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl, a TaKKe TPeOOBaHUI K pe3yiabTaTaM 00y4eHHs XMMHUU Ha YpOBHE
neneil M3y4deHus NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABAaTENbHOW JEATENbHOCTU
00y4aroIerocs 1o OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHME XUMUU CIY’)KUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33PEHHUSI 00YUaIOILIErocs, ero
MPEJICTAaBICHUH O MaTepHallbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UIPalOT POpMUpPYEMbIe XUMUEH
MIPEJICTaBICHUSI O B3aMMOIIPEBPALICHUSIX YHEPIHMH U 00 HBOJIIOLMU BEIIECTB B MPUPOE, O MyTAX
pemieHuss TI00albHBIX MpoOJeM  YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA —  CHIPHEBOIA,
HHEPIreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydyenune xummu:

— CHOCOOCTBYET peain3alui BO3MOKHOCTEH JUIsl cCaMOpPa3BUTHS M (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATBHON TPaMOTHOCTH;

- BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBINIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydJaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOW  JESATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX yYMEHUN, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk U B
npo(hecCHOHANBEHOM e TeNIbHOCTH,



- 3HAKOMMUT €O CHEeNMU(UKOI HayyHOrO MBIIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIAA
Ha E€AMHCTBO HPUPOABl M YEIOBEKAa, SBISAETCS OTBETCTBEHHBIM JTAallOM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOI IpaMOTHOCTH O0YYarOIUXCS;

- CIOCOOCTBYeT (OPMHPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAyYHBIM
3HaHUSAM, K TPUPOJAE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOrHMueckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HalpaBieHUs B OOYyYECHMM XUMHHM OOECIeUYMBAIOTCA CIEUU(PUKON COAep KaHUs
y4eOHOTO MpeaMeTa, KOTOPBIH SBISETCS NMEeNarorndecku aJanTHPOBAHHBIM OTPaXCHHEM 0a30BOU
HAayKH XMMHUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIUMUCS CUCTEMbl NEPBOHAYAIBHBIX MOHATHUI XMUMHHM, OCHOB HEOPraHMUYECKON XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepaHMs HpOrpamMMbl [0 XMMHMU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoga k e€ mzydeHuro. ColepkaHUE CKIIA[bIBACTCS M3 CUCTEMbBl IOHATHM O XUMHUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBbI NOHATUHN 0 XUMUYecKol peakiuu. O6e 3TU CUCTEeMbl CTPYKTYPHO
OpraHM30BaHbl 110 NPUHLHUITY I[OCIEAOBATEIBHOIO Pa3BUTHSA 3HAHWKW HAa OCHOBE TEOPETHYECKHX
IIPEACTABJICHUM pa3HOrO YPOBHS:

- ATOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

- [Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

- VYyeHust 0 CTpPOEHUU aTOMa U XUMHYECKOU CBSI3U;

- [IpencraBnenuii 00 3IEKTPOTUTHUECKON AUCCOLMALIMM BELIECTB B paCTBOPAX.

Teopernyeckue 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH ITOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJTHOTO YPOBHS K JAPYTrOMY, BBIMOJIHSSA
(GYHKIIMM OOBSACHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOJIYYEHUS N3Y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XHMHH CIIOCOOCTBYeT (DOPMHUPOBAHMIO MPEICTABICHUS O
XUMHUYECKOM COCTaBIIAIONICH HAy4YHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOLICHHs K HAay4YHOMY 3HaHHMIO U METOJaM IO3HAaHMs B Hayke. M3ydyeHne xumun
IPOMCXOIUT C NMPHUBIICYEHUEM 3HAHUI U3 paHee U3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouuii
Mup», «bronorus. 5—7 knaccel» u «Du3uKa. 7 KIacey.

[Ipn u3yyeHHr XUMHUHM NPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUUECKOMN /1€ATEIbHOCTH YEJIOBEKa U KaK OJHOT0 M3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada y4eOHOro IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMBbl XUMHUYECKMX 3HAHUH — BaXHEUIIMX (PaKTOB, IMOHATHUH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
nprOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS NPU M3YYEHHM BELIECTB U XMMUYECKHX PEaKLui, B
(GopMHpOBaHMM M DPA3BUTUM TO3HABATENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENBHOM M Yy4eOHO-HCCIeI0BaTeNbCKON JESITEeNbHOCTH, OCBOSCHMM IpaBHJI OE30M1aCHOTO
oOpallieHus ¢ BelIeCTBaMU B ITOBCETHEBHOM JKU3HH.

Henn:

- (dbopMHpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOO0Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHUIO PELICHUH, CIOCOOHON aanTUPOBAThCA K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

- HaNpaBICHHOCTh OOy4YeHHMs Ha CHUCTEMaTHYeCKOoe MpHOOIeHHe OOydaromuxcs K
CaMOCTOSITEJIbHOW MO3HABATEIBHOM IEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUsI, (POPMUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;



- obOecrieueHrne YCJIOBHH, CIMOCOOCTBYIOIIUX MPUOOPETEHHUIO OOYYarOIIUMHUCS — OIbITa
pa3sHOOOpa3HON JeSITeTbHOCTH, IMO3HAHHWS M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITCTEHIIHIT ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JCATEIBHOCTH;

— (dbopMupoBanue 00IIEH (YHKIIMOHATHHOW W E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YKcIie YMEHUH OOBSICHITh M OLICHUBATD SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIONB3Ys 3HAHUS U OIIBIT,
MIOJTyYCHHBIC TIPU U3YYECHUH XUMHHU, TIPUMEHSATh UX TIPU PEHICHUU MPOOJIeM B IOBCEAHEBHOM KU3HU
U TPYIOBOH NESITEIHHOCTH;

- dbopmupoBaHHe y OOYyYarOIIUXCS T'yMaHUCTHYECKHX OTHOIICHHH, TMOHMMAaHUS IEHHOCTU
XUMHYECKMX 3HAHWW Ui BBIPAOOTKHM HSKOJIOTUYECKH IIeNIeco00pa3HOro TOBEACHUS B OBITY U
TPY/ZOBOW JIEATEIILHOCTH B IENISAX COXPAaHEHHsI CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPHPOTHOU
Cpeapl;

- pa3BUTHE MOTHBALIMU K OOYUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO Ha
OCHOBE YCBOCHHS OOIICUECIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGMIIS U
HAIPaBJICHHOCTH JIaIbHEHIIIEr0 O0yYCHHUSI.

3apaum:

- (dhopMHPOBATh 3HAHWE OCHOBHBIX MOHITHH U 32aKOHOB XUMUW;

- BOCITUTHIBATH O0OIIEYEIIOBEUECKYIO KYJIBTYPY;

- YYUTh HAOII01aTh, IPUMEHSTh TIOJTYICHHBIC 3HAHUS Ha MPAKTUKE.

Conep:xanue 00yyeHust

8 kiaacce
1. IlepBoHaYa/IbHbIe XUHMUYECKHE MOHITHSA

[Ipenmer xumuu. Ponb XUMUM B JKM3HM 4Ye€lOBEKa. XUMHS B CUCTeMe Hayk. Tena u
BemecTBa. GU3nuecKre CBOMCTBA BEIIECTB. ATrperaTHOe COoCcTOosiHUE BemecTB. [loHsTHE 0 MeTomax
nmo3HaHus B XxuMmun. YucTeie BemecTBa u cMecu. CriocoObl pa3/iesieHust CMECei.

ATOMBI 1 MOJIEKYJTbI. XUMUYECKHE d1eMeHThl. CHMBOJIBI XUMUUECKHUX JIeMeHTOB. [IpocThie
U CJIOKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas Gpopmysa. BaneHTHOCT aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAass aToMHas Mmacca. OTHOCHUTENbHAash MOJIEKYJsipHas Macca.
MaccoBast 1015 XUMAYECKOr0 2JIEMEHTa B COCAUHECHUH.

KonunuectBo BeniectBa. Monb. MonsipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MACCHI U YUCa
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHUM.

Ou3NYeCKMe M XHUMHUYECKHE SIBICHUS. XHUMHUYECKas peakuuss U €€ NPU3HAKH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHs. Kiaccupuraius XUMHYECKHX PEaKIui
(coenuHeHus, pa3I0KeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYAOH, MpaBHJIaMU palbOTHl B JAOOpaTOpUH U MpHEMAMU
oOpaiieHus: ¢ J1abopaTOpHBIM O0OpYyIOBaHUEM, HW3YyUYE€HHWE U OMNUCaHUuE (U3MYECKUX CBOWCTB
00pa31l0B HEOPraHMYECKUX BEIECTB, HaOMoaeHne (Gu3ndeckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KUIEHHWE W KOHJICHCAIMs BOJbI) M XHUMHYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOM) SIBIICHUM, HAOTIOIEHUE U
OTMCaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEeakluil (pas3lioKeHHe caxapa, B3auMOJCHCTBHE
CEepPHOM KHCIOTHI C XJOPUIAOM Oapus, pasznoxeHue ruapokcuaa meau (II) mpu HarpeBaHuw,
B3aMMOJICCTBHE Kene3a ¢ pacTBopoM comu Meau (II), m3yueHue crocoOoB pasaeneHus cmecen (¢
MOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BBHIIAPUBAHKE, AUCTUJUIALNSA, XpoMmarorpadus), MpoBeacHUE
OUMCTKA TIOBAPEHHOW CONM, HAONIOJICHWE ¥ ONHCAHHE pPE3yJIbTAaTOB IPOBEICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHUSI MACChl, CO3/IaHUE MOJIEJIEH MOJIEKY (IIapOCTEPKHEBBIX).



Ilpakmuueckue padomoi:

Ne 1. TlpaBuma paGotbl B naboparopuun U TpuéMbl oOpameHuss ¢ JabopaTOPHBIM
000pyI0BaHUEM;

Ne 2. Paznenenue cmeceil (Ha npuMepe OYMCTKH [IOBAPEHHOW COJIN).

Tunwl pacuemnwvix 3a0au:

1) BBIYMCIICHHUE OTHOCHUTEIBHON MOJIEKYJIIPHOM MacChl BELIECTB, MOJISIPHON MAacchl,
Macchl BEUIECTB, MAcChl M KOJIMYECTBA BEIIECTBA; MACCOBOM J0OJIM XMMHYECKOTO 3JIEMEHTA IO
dbopMmyIe coequHEHUS;

2) pacyeTsl N0 YpPaBHEHUSIM XMMHUYECKHUX PEaKIMil: KOJIMYECTBA, MACChl BEIIECTBA IO
M3BECTHOMY KOJIMYECTBY, MACCE PEareHTOB WJIM MPOJAYKTOB PEAKIIHMH.

2. Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmeck razos. CocrtaB Bo3ayxa. Kuciopoj — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, pU3NYECKUe U XMMHUYECKHUE CBOICTBa (peakLUUU TOPEHHS).
Oxcunpl. Ilpumenenune xkuciopoga. CrnocoObl MOMy4YeHHs KHUCIOpoJa B JabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTponHas MoauduKanus
KHCIIOPO/Ja.

TemnoBoit >PdexT XUMHUECKON peakuh, TEPMOXUMHUYECKHE ypaBHEHUS, OK30U
SHIOTEPMUYECKHE peakluuu. TOMIMBO: yroib W METaH. 3arpsi3HEHHE BO3MyXa, YCUJICHHE
MapHUKOBOTO () (eKTa, pa3pyieHne 030HOBOTO CIIOS.

Bomopon — anemeHT u ipocToe BemecTBo. Haxoxkenue Bogopoa B mpupoje, Gu3ndecKue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI mory4deHus. Kuciote! u conu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopbel. HaceleHHble u
HEHACBIIIEHHbIE PacTBOPbI. PacTBOPUMOCTH BENIECTB B BoAE. MaccoBast 101151 BELIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BoJbl. OcHOBaHUsA. Ponb pacTBOpOB B MpHUPOJIE U B JKU3HU YEJIOBEKA.
KpyroBopot Bojib! B mpupoie. 3arps3HeHue TpupoaHbIX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss nHeopranmveckux coenunenuit. Oxcuapsl. Krnaccudukamuss OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpasyromume. HomenknaTypa
OKcUI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.

OcHoBanus. Krnaccudukanus OCHOBaHWN: WIETOYM U HEPACTBOPHUMBbIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®dusznueckne M XHUMHYECKHE CBOWCTBA OCHOBaHMU. llomyueHue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. dusznueckue U XUMHUECKUE
cBoiicTBa kucnor. Psan akruBnoctu metauioB H.H. bekerosa. [lomyuenue kucuor.

Comn. Homenknatypa coseil. @u3znyeckue M XMMHYECKHE cBoMcTBa coiyed. Ilomyuenume
COJIEH.

I'eneTnveckas CBSI3b MKy KIacCaMH HEOPTAaHUIECKUX COCTMHECHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpE/EIICHUe COJepKaHUs KHUCIOpOAa B BO3JAyXe, MOJIy4eHHE, COOMpaHHE,
pacrlo3HaBaHWEe W U3YYEHHE CBOWMCTB KHCIOpOJAa, HAOMIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHUS U TIPEKpAIIeHHUs TOpeHHus (Mokapa), 03HAKOMIICHHE C
o0Opa3iiaMu OKCHJIOB U OMHCAHKME MX CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U H3yUYCHHE
CBOMCTB BOjiopoJia (TropeHme), B3aumojehcTBue Boaopona ¢ okcumom Mmenu (II) (Bo3MoxHO
WCIIOJIb30BaHUE BHUCOMATEpUAIOB), HaOMIOJeHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIEJIOBaHHE OCOOEHHOCTEW  pacTBOPEHHUS BEIIECTB C  Pa3IU4YHOM  PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAETEHHOW MacCOBOM JOJEd pPAacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJbI C MeTaulaMu (HATpUeM U KajbleM) (BO3MOXKHO HCIIOJIb30BAHUE



BUJICOMATEPHUAJIOB), HCCIICOBaHHE O0Opa3ll0OB HEOPraHWYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOIO/IeHue M3MEHEHUS OKPAaCKM WHIUKATOPOB B pPAacTBOpax KHUCIOT W IIeNouel, h3ydyeHue
B3aumojieiictBust okcuaa meau (II) ¢ pactBopoM cepHOM KUCHOTHI, KUCIOT C METaJUIaMU, PEaKLUi
HEUTpAJIU3ALHUH, TTOJIYYEHHE HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHUE OJHOIO METajla IPyTruM U3
pacTBOpa COJIM, PpELICHHE OHKCIEPUMEHTAJbHBIX 3aJady Mo TeMme «BaxHelue Kiaccsl
HEOPraHWYECKUX COECTUHEHUI.

Ilpakmuueckue padomul:

No 3. [Tonyuenue u cobupanue KMCIOPO1a, U3YYCHUE €r0 CBOICTB;

No 4. TTonyuenue u cobupanue Boopoja, U3y4eHHUEe ero CBOWCTB,

Ne 5. IlpuroroBiieHME pPacTBOPOB C ONPEAEIEHHONM MAacCOBOM JOJIEM pacTBOPEHHOTO
BEILIECTBA;

Ne 6. Pemienue sxcnepuMeHTaNbHbIX 3a7a4 110 TeMe «BaxHeine Kiaccbl HeOpraHMUeCKUX
COCIUHEHUIN».

Tunwt pacuemnuix 3a0au:

1) BBIYMCIICHHE MOJIEKYJSIPHOW MacChl KUCIOpPOJA M 030HA HAa OCHOBAHWU AaTOMHOMU
MacChl XMMHUYECKOI'O 3JIEMEHTA; KOJMYECTBA, MAcChl BEIIECTBA [0 YPABHEHUSIM XHWMHUYECKHUX
pEaKIM;

2) pacyer 00BEMA, KOJIMYECTBA BEIIECTBA raza IO €ro HM3BECTHOMY KOJHUYECTBY
BEIIECTBA WIH 00BEMY; 00OBEMOB ra3oB 10 YPAaBHCHHIO PEAKIMM HAa OCHOBE 3aKOHa OOBEMHBIX
OTHOIIICHUH I'a30B;

3) pacyeThl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAs JI0JIS1 BEIIECTBA B pACTBOPEY;

4) pacueTsl MO YpPaBHEHHMSIM XUMHUYECKOW DPEaKIMH: KOJUYeCTBa BeIIecTBa, 00bEMA,
MAaccChl IO U3BECTHOMY KOJMYECTBY BEIIECTBA, 00BEMY, Macce peareHTOB MM MPOAYKTOB PEAKIIHH.
3. Hepuoauveckuii 3axkoH u Ilepuoamueckass cucrema xuMudeckux viemenros [I.H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[TepBbie MOMBITKN KiIacCU(pUKAIIUN XUMHUYECKUX dJ1eMEHTOB. [IoHITHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE W IICIIOYHO3EMENbHBIE METAJUIbI, TaJIOTeHBl, UHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumudeckux odnemeHrtoB J[M.
MenneneeBa. Kopotkomepuonnas u imHHOmepuonHas ¢opmbl Ilepuoanueckoil cucteMbl
xumudeckux aneMeHToB .M. Meunneneesa. Ilepuoas! u rpynnbl. @U3nU4eCKUil CMBICI HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX snep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
obosouek aromMoB TmepBbIX 20 XumMu4eckux dnaeMeHTOB llepmommyeckoit cucremsr J[.U.
MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO AJIEMEHTA MO €ro mnoyiokeHuto B [lepuomndeckoi
cucreme JI.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paiyca aTOMOB XMMHUYECKHX AJIEMEHTOB, METATUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIAM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akona u [lepuoanueckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[.M1. MeHaeneeB — y4€Hblil U IpaskJaHUH.

Xumunueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAS) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenensb okuciaeHus. OKMCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl okucieHus u
BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3Yy4YeHHE 00pa3lloB BEUIECTB METAJUIOB U HEMETAIIOB, B3aUMOICHCTBHE THIPOKCHIAa IMHKA
C pacTBOpaMH KHCJIOT M IIEJIOYed, MPOBEIECHUE OMBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakliuy pa3ioKeHHs], COSTUHEHU).
Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBS3€H MPU M3YyYEHUU XUMHUU B 8 KJacce OCYIIECTBIISIETCS
yepe3 MCIOJIb30BaHMUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSATHM, TaK M MOHSITHM, SBISIOIINXCS
CHUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOIO LIMKJIA.

OO01Iue ecTeCTBEHHOHAYYHBIE MOHATHUS: HAay4HbIM (akT, TMIIOTEe3a, TEOPHs, 3aKOH, aHallu3,
CUHTE3, Kiaccuukanus, MNepUOJUYHOCTh, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJICIIb, SBJICHHE.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H3OTOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUI 3apsiji, BEIIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Tra3, (U3WYECKHUE BEIMYMUHBI, €IUHHUIIBI W3MEPEHHS, KOCMOC, IIJIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIbI, MOJE3HbIE HCKOMIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 kiacc
1. BemecTBo 1 XMMH4YecKasi peakius

[lepuonnueckuii  3akoH. Ilepumonuueckas cucreMa Xumuueckux dnemeHtoB J[.U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB
NEpBbIX TPEX MNEPHOJOB, KalMsl, KaJIbLMS U UX COCAMHEHUN B COOTBETCTBUU C IOJOKEHHUEM
snemMeHToB B lleproanyeckoil cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUNIMYECKUX PEIIETOK,
3aBUCHMOCThH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUa XUMUYECKOM CBSI3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJlacCaM HEOPTaHMYECKUX COCIMHEHUM, TeHETUYECKas CBSA3b
HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKUX PEAKIMd MO pa3lIWYHBIM MpH3HAKaM (M0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P GEKTy, 0 U3MEHEHHUIO CTETIeHEeH OKHCICHUS
XUMHYECKHX SJIEMEHTOB, IO 00OPaTUMOCTH, M0 YYACTHIO KaTajau3aTopa). DK30- U SHI0TEPMHUYECKHE
peaklu, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctH XuMHueckod peakuuu. [lonstue 00 oOpaTHUMBIX U HEOOpPaTHMBIX
XUMUYECKHUX peakiusax. [IoHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peakinusax. [lonaTue o karamuse.
[TonsiTe 0 XuMHUYECKOM paBHOBECHUHU. DaKTOPHI, BIHIONINE HA CKOPOCTh XUMHUYECKOW PEaKINu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIUU, OJJICKTPOHHBIA OadaHC OKHCIUTENIBHO-
BOCCTAHOBUTEIbHON peakiuu. CoOCTaBlI€HHE YpaBHEHUU OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTHUECKON AUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOIUThL. KaTHOHBI,
AHWOHBI. MeXaHNU3M JTUCCOIHMAIIMN BEIIECTB C PA3IMUYHBIMU BHJIaMH XUMHUUYECKOU cBsi3H. CTeneHb
nuccoranui. CHIIbHBIE U CJTa0bIe SJIEKTPOJIHTHI.

Peakiun noHHOTO OOMEHa. YCIOBHUS MPOTEKAHHS PEaKUii MOHHOTO OOMEHa, TOJHBIE U
COKpaIllEHHbIE WOHHBIE ypaBHEHHS peakiuil. CBOWCTBAa KHUCIOT, OCHOBAaHWM U COJIE B CBETE
MPEJICTABICHUA 00 dIEKTPOIUTHYECKON aucconmanun. KauecTBeHHbIe peakiinu Ha HOHBL. [ToHsATHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C MOJEJISAMH KPUCTAIMYECKMX PEIIETOK HEOPraHMYEeCKMX BELIECTB —
METAJIJIOB U HEMETaJUIOB (rpaduta u anmasa), CI0KHBIX BEHIECTB (XJIOpUA HATPUS ), UCCIICIOBAHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakuuu OT BO3ICHCTBUS Pa3NU4YHBIX (AKTOPOB,
UCCJIEOBAHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, IIpolecca JUCCOLMALMUU KHCIOT,
menoded U cosedl (BO3MOXKHO HCIOJIBb30BAHUE BHJIEO MAaTEpUANIOB), IPOBEJIEHHE OIIBITOB,
WITIOCTPUPYIOIIUX HPU3HAKM NPOTEKAHUS peakluil HOHHOro obMeHa (oOpa3oBaHUE OCaJKa,
BbIJICJICHUE ra3a, OO0pa30BaHHE BObI), ONBITOB, WJUIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKkLUui (rOpeHHe, peaklUHUu pas3lIoKEHUs, COCIAMHEHMs), PacCIO3HABAHUE
HEOPraHMYeCKUX BEUIECTB C IIOMOILIbK0 KAayeCTBEHHBIX PEAKIMH Ha MOHBI, pEIICHUe
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Ilpakmuueckue pabomoi:
Ne 1. Pemienue skcriepMMeHTaIbHBIX 3a7a4 110 TEME.
Tunwt pacuemmuwix 3a0au:
1) pacuer KkomuuecTBa BeleCTBA, OOBbEMA W MAaCChl PEAreHTOB HJIM IPOAYKTOB MO
YPaBHEHUSIM XUMHYECKHUX PEAKIIMA;
2) pacueThl [0 YPaBHCHUSIM XMMUUECKHX PEaKIIUH.
2. HemeTayibl M MX coeJMHEeHUSA

OOmass xapakTepucTuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHSI AaTOMOB, XapaKTEpHbIE
crernieHd okuciaeHus. CrpoeHue M (U3UUYECKUE CBOWCTBA MPOCTHIX BELIECTB — TIaJIONCHOB.
XUMHUECKUEe CBOWCTBA Ha MpuUMepe Xjopa (B3aUMOJEHCTBME € MeTaUlaMH, HeMeTaJlJIaMH,
menoyamu). XiopoBogopoa. ComnsiHasi KMCI0Ta, XUMUYECKHE CBOMCTBA, MOIy4YEeHHUE, TPUMEHEHHE.
JleiicTBue Xxjopa M XJOpPOBOJOpOJA Ha OpraHu3M desloBeka. BaxkHelmme xJopuabl U HX
HaXO0X/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble cTeneHu OkucieHus. CTpoeHue M (PU3NYECKUE CBOMCTBA MPOCTHIX BEUIECTB —
KHCJIOpPOJ1a U Cepbl. AJUIOTPONHbIE MOAU(UKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3nUecKrue u XUMUiIeckue cBoiictBa. OKCHIBI Cepbl KaK MPeACTaBUTETN
KHUCIOTHBIX OKcHJoB. CepHas KucinoTa, (U3MYECKHe M XUMHYECKHe CBOMcTBa (00mue Kak
NpeJCTaBUTENs Kiacca KHUCIOT W crenuduueckue). XUMUYECKUE peakiiH, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO cIlloco0a MoiydeHus: cepHoil kucnotel. Ilpumenenue cepHoit kucnotel. Conu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peakliys Ha cyiabdar-nuoH. HaxoxneHnue cepsl U €€ COeqUHEHHUH B
npupose. XUMHUECKOE 3arpsi3HEHHE OKpYKalolled cpeabl COSAMHEHMSIMH cepbl (KHCIOTHbBIE
JOKIIH, 3arpsi3HEHNE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpaIleHNUS.

OO6mass xapakTtepucThka »d3JeMeHTOB VA-rpynmnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUA. A30T, pacClpOCTpaHEHHUE B MPUPOJIE, PU3HUECKUE U XUMUYECKHE
coiictBa. KpyroBopor a3zora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOMCTBa,
nojy4yeHue u npuMmenenue. Coim aMMOHHMS, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHast peakiysi Ha MOHBI aMMOHHs. A30THas KHCIOTa, €€ MoJydyeHHue, (U3NYecKue U
XUMHUYECKHE CBoOiicTBa (0OIIME Kak TMpeICTaBUTENsl Kilacca KHUCIOT M CHelU(pHUYECKHe).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX YA0OpeHui. Xumudeckoe
3arpsi3HEHNE OKpYXKaIoLel cpeabl COEOTUHEHUSMU a30Ta (KHUCIOTHBIE TOXKIH, 3arps3HEeHue
BO3/yXa, MOYBbl M BOA0EMOB). Docdop, amnorponHsie Monudukanuu ¢ochopa, Guzndeckue u
xumuueckne cBorctBa. Okcun docdopa (V) u dochopHas kucinora, GU3NIECKUEC U XUMUUECKUEC
CBOIiCTBa, nosyueHue. Mcnonb3oBanue pocdaroB B KaueCTBE MUHEPATBbHBIX YI0OpEHUIA.

OOmas xapaktepuctuka 3meMeHTOB I[VA-rpynmel. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHM OKUCICHUS. YTIEepOol, aNIOTPONHBbIE MOIM(UKAIMH, PAaCIpOCTpPaHEHUE B
npupoze, pu3nUecKkue U XMMUYecKre CBOMCTBa. Axcopbums. KpyroBopor yrieposna B mpupose.



Oxcuapl yriueposaa, ux (pu3nyeckue U XUMHUECKHE CBOMCTBA, JEHCTBHE Ha >KHUBbIE OpPraHU3MBI,
NOJydeHHE U TPUMEHEHHE. DKOJIOrHyeckre MpoOieMbl, CBs3aHHbIE ¢ okcuaoMm yriepona (IV),
TUIIOTe3a TI100aJIbHOTO MOTEIJICHUs KIIMMaTa, MapHUKOBBINA 3((eKT. YTolbHas KUCIOTa U e€ COH,
X (U3MUECKUE U XMMUYECKHE CBOICTBA, MOSyYyeHHE W MpuUMeHeHHue. KadecTBeHHast peakuusi Ha
KapOoHaT-aHHOHBL. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, HTPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHHUAX Yriepoiaa
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas KucioTa). [Ipupoanbie HCTOYHUKI
YTJIEBOJOPOAOB (Yrojb, MPUPOJHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTku (OEH3HMH), UX POJIb B
ObITYy M mpoMbIUIeHHOCTH. [loHATHE O OMONIOTMYECKM BAKHBIX BEIECTBAaX: >KHUpax, Oenkax,
yriaeBojax — M MUX pPOJIM B JKU3HU 4YeloBeKka. MarepuanbHOE €AMHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usudeckne W XHMHUYECKHE CBOICTBA, NOJY4YCHHE W IPHUMEHEHHE.
Coenunenus kpemHus B npupoje. Obiue npeacrasienus o6 okcunae kpemuus (IV) u kpeMHueBoit
kucnote. CUIIMKATHI, MX UCIIOJIb30BAHUE B OBITY, B MIPOMBIIIJICHHOCTH. BaxkHeilne crpouTenbHbIe
MaTepuainbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, >kene300eToH. IIpobrmembr Ge3omacHoOro
UCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHUCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKlMi Ha XJIOPUI-MOHBI M HaONIOJICHHWE MPHU3HAKOB MX MPOTEKAHHUS, OIbBITHI,
oTpaxkaromue (pu3nyeckrue M XUMUYECKHE CBOICTBA TajOreHOB M MX COEAMHEHUN (BO3MOXKHO
UCIIONIb30BaHUE BHUEOMATEpUaIOB), O3HAKOMIIGHHE C oOpa3namMu XJIOpUAOB (TaJOT€HUIOB),
O3HAaKOMJIEHHE ¢ o0OpasumamMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAONIOJCHHE  TIpollecca  OOyIJIMBaHUSA ~ caxapa TMOJ  JeHCTBHUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3YYE€HHE XMMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOI
KHUCJIOTBI, MPOBEJEHUE KaueCTBEHHOM peakIuu Ha Ccyib(paT-MOH M HaOJloJIeHUE IpuU3HaKa €€
NPOTEKaHMs, O3HAKOMJICHHE C (U3MYECKHMHU CBOICTBaMHU a30Ta, ¢ochopa W HX COECTUHEHUH
(BO3MOKHO HCHOJIB30BaHUE BUAEOMATEpUaAoOB), oOpa3liaMu a30THBIX M (OcHOpHBIX ynoOpeHui,
NoJy4YeHue, coOupaHue, paclio3HaBaHUE U U3yuyeHHe CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U GochaT-uoH U U3yYeHHEe NPU3HAKOB UX MPOTEKaHMsI, B3aUMO/IEHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MEJbI0 (BO3MOXHO MCIIOJIb30BAHUE BHIEOMATEpPUAIIOB),
U3Yy4YEeHHE MOJeNiell KPHUCTaUNIMYECKUX pPeIETOK anmasa, rpadura, QymiepeHa, O3HaAKOMIIEHHE C
MIPOLECCOM  aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM VYIIEM U YCTPOHCTBOM
IIPOTUBOTa3a, MOJIyueHUE, coOMpaHUe, paclo3HaBaHME W H3YyYE€HUE CBOMCTB YIJIEKMCIIOrO Trasa,
IPOBE/ICHUE KAUEeCTBEHHBIX pEakIMii Ha KapOOHAT M CHIMKAT-UOHBl U M3Y4YE€HHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CHUIMKAaTHOW IPOMBIIUIEHHOCTH, pEIIEHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTalIbl ¥ X COETUHEHUS.

Ilpakmuueckue padomoi:

Ne 2: TlonmydeHue constHOM KUCIOTHI, U3y4€HHE €€ CBOMCTB;

No 3: [TonydyeHue aMMuaka, M3y4eHHUE €r0 CBOMCTB;

No 4. TTonydeHne yriaekucioro ra3a, M3y4eHHe ero CBOMCTB;

No 5. PemeHue sKCnepMMEHTalIbHBIX 3a7ad Mo TeMe «BaxHelmme HeMeTaulbl M HX
COETUHEHUS.

Tunwv pacuemuuvix 3a0ay:

1) pacueTsl IO ypaBHEHHMSM XUMHUYECKHMX pEakLUd, €ClIM OJWH W3 PEareHTOB JaH B
HU30BITKE;

2) pacueTsl [0 ypaBHEHUSIM XUMUYECKUX PEaKInil.



3. MeTa/uibl M UX COeIMHEHUS

OO01mast XxapaKTepUCTHKA XMMHUECKHUX DJIEMEHTOB — METaJUIOB HA OCHOBAHUU WX TOJOXKEHUS
B Ilepmoaunueckoil cucreme Xxumuueckux dsaeMeHTOB JI.JI. MenneneeBa M CTpOCHHS aTOMOB.
Crpoenue wmetaiioB. Metanyeckass CBsi3b M MeETaJUIMUecKash KpUCTaUIMUecKas penieTka.
OJIEKTPOXUMUYECKUN P HAOpsDKEHUM MeTaiwioB. Pu3nueckue M XMMHYECKHE CBOMCTBA
MeTaisioB. OOme crnocoObl moiaydeHus: MeTayioB. [loHATHE O KOpPpO3UM METajuioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTaib, YyryH, IIOPATIOMUHHUM, OpoH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTauibl: TosoxkeHue B [lepuoanueckoil cucreme XuMuueckux 3aemMeHToB 1. 1.
MenieneeBa, CTpOCHHE UX aTOMOB, HaXOXAeHUE B npupoie. Pusndeckue U XUMHUUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHUABI HATpUs U Kayus. [IpumMeneHre mieouHbIx
METAJJIOB U UX COCIMHECHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUM M KaJIBLIMN: ITosiokeHue B [lepuoandeckoit cucreme
xuMuuyeckux sseMeHToB J[.M. MenneneeBa, cTpoeHHe HX aTOMOB, HAaxOXJEHUE B MPHUPOJIE.
®u3nueckue U XMMHYECKHE CBOWCTBA MarHusi U Kaiplus. BakHellne coeAMHEHUs KaabLus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme XuMHuecKux 3iemeHToB JI.U.
MenneneeBa, CTpoeHUE atoMa, HaxoxieHue B mnpupoje. dusnyeckue M XUMUUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Keneszo: mnonoxenne B llepuoamyeckoid cucreme XuMH4Yeckux diemeHToB 1.
MenneneeBa, CTpoeHHUE aToMa, HaxoxiaeHue B mnpupoje. dOusnyeckne M XUMHYECKUE CBOMCTBA
xene3a. Oxkcunwl, rugpokcunsl U conu skenesa (II) m sxemesa (III), mx cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pa3llaMi METAJIOB U CIIJIaBOB, UX (PU3MUECKUMHU CBOMCTBAMHU, U3yUCHHE
pe3yabTaTOB KOPPO3HH METAJIOB (BO3MOXXKHO HCIIOJIB30BAHHME BHIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSI OKCHJA KaidbllUd W HATpUs C BOJAOM (BO3MOXXHO  HCIIOJIh30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, TMpoOIlecca TOpPEHUs Kele3a B
KHCJIOPOJie (BO3MOXKHO HCITOJIb30BaHUE BUEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kalbllus, allOMUHUA, ITUHKA, kene3a (II) u »xenesza (III), memu (II),
HaOIIO/IEHUE U OINHKCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPHs, Kadus U KaldbIUsa
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHUATIOB), UCCIIEJOBaHNE aM(OTEPHBIX CBOHCTB TUIPOKCHUIA
ATIOMUHMS U THAPOKCHJIA IIMHKA, PEIICHHE SKCHEPUMEHTAIbHBIX 3a7ad Mo Teme «BakHeiimiue
METaJUIbl U UX COCTUHEHUS.

Ilpakmuueckue padomui:

Ne 6. JKE€cTKOCTB BOJIBI M METO/IBI €€ YCTpaHEHUSI.

No 7. PemieHuwe 5SKCIEpUMEHTANBHBIX 3a7a4 MO TeMme «BakHelmme MeTaibl U UX
COCTMHCHUS».

Tunwv pacuemnuvix 3a0au:

1) pacyeTsl M0 YPaBHEHMSIM XMMUUYECKUX PEaKIUi, €CJIU OAUH U3 PEareHTOB COJIEPKUT
IpUMeECH

2) pacyeTsl MO ypaBHEHHUSM XWMHUYECKHX PEaKIUi, €CIM OJWH W3 PEearcHTOB JaH B
U30BITKE WU COAEPKUT MPUMECH;

3) pacyeT MacCOBOM JTOJIM BBIXO/1Aa TPOJYKTA PEAKLIUH.

4. XuMHS M OKpYKaOLIas cpeaa

BemectBa m marepuansl B MOBCEIHEBHOM JKU3HU 4YEJIOBEKA. be3omacHoe HCMOJIb30BaHHUE

BEIIECTB M XHMHYECKUX peakmuii B ObITy. [lepBas moMomp NpU XUMHYECKHX OXKOTax U
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OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpyXKarolleld cpebl (mpeaenbHas TOMyCTUMas KOHIEHTpALHs
BeriectB (nasee — [1/1K). Pons XxuMuu B pemieHu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).
Meosrtcnpeomemmnuwie ceasu

Peanu3anus MexnpenMeTHBIX CBA3€H NPU U3YYEHUHM XUMHUU B 9 KJacce OCYLIECTBISAETCS
yepe3 HCIOIb30BaHUE KaK OOIIHUX e€CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHSATUH, SBISIOLUINXCS
CHUCTEMHBIMU JJIs1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O LIMKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC MMOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs], aHAIU3,
CUHTE3, Kiaccu(ukamus, TMEePUOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT, MOJACIUPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHS, MaTePHAIIBI.

®usuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJA, HN30TOIIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJla, DJICKTPUYECKUM  3apsi, MPOBOJHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKU, (OTORJIIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoOe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUIMYECKAsT PEIIETKA, CIJIaBbl, (PU3NUECKHE BEIMYUHBI, €IUHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: ¢orocunres3, apixaHwe, Owochepa, IKOCHCTEMa, MHUHEpPAIbHBIC YIOOPCHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TIOJE3HBIC HCKOITAeMEIE,
TOILIMBO, BOJHBIE PECYPCHI.

Ilnannpyemble pe3y/bTaThl OCBOEHUSI YUeOHOT0 NpeaMeTa « XuMHs)

1. JInuHOCTHDBIE Pe3yJIbTAThI

JIMYHOCTHBIE pPE3YJIbTAaThl OCBOEHHSI TPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMsI
JOCTUTAIOTCS B X0JIe O0yYCHHSI XUMHUH B €IMHCTBE y4eOHOW M BOCIUTATEIBHON JIEATEIHHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMH COITMOKYJIBTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU
[ICHHOCTSIMH, TIPUHSATBIMH B OOIIECTBE TPABWIAMH M HOPMAaMH IMOBEIEHHS M CHOCOOCTBYIOT
nporeccaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITHATTU3AIMH 00 YUJarOIIUXCSl.

.HI/ILIHOCTHBIG peSYHI)TaTI)I 0Tpa>1<a}0T TOTOBHOCTH 06y11a}01111/1x0ﬂ pyKOBOI[CTBOBaTLCfI
CI/ICTCMOI\/JI IIO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ nu pacmnpeHI/Ie OIIbITAa AOCATCIBHOCTHU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTPHOTUYECKOI0 BOCIIUTAHUA:

- LIECHHOCTHOTO OTHOILIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJICauro, ITIOHUMAaHUA 3HAYCHUA XPIMI/I‘ICCKOI>'I HaYKI/I B JXKHW3HU COBpeMeHHOFO O6HI€CTBa,
CIOCOOHOCTH BJIAJCTh JOCTOBEPHOW HH(MOpMAIMEH O MEPEAOBBIX IOCTHIKECHHSIX W OTKPBITHAX
MHUPOBOW U OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTpOHCTBE MUpa
1 00IIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSA:

— HpeHCTaBHeHI/IH 0 COIIMAJIbHBIX HOpMaX nu HpaBI/IJ'IaX MCXKJIINYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJUJICKTHBE, KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B  OOINECTBEHHO IOJIC3HOW, Yy4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUECKOW W JIPYTMX BHUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMeCTHOﬁ JCATCIIBHOCTU HpI/I BBITIOJTHCHUHN y‘Ie6HLIX, IIO3HABAaTCIIbHBIX 3a41a4, BBIIIOJHCHUU
XUMHNYCCKUX 3KCHCpI/IMeHTOB, CO31aHNNnu y‘-Ie6HBIX HpOCKTOB, CTpeMHeHI/I}I K B3aUMOIIOHUMAaHHUIKO U
B3aMMOITOMOIIH B MPOIIECCEe ITOW YIeOHOM JeITeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TIOBEICHUE
Y TIOCTYIKH CBOWX TOBApPHUIICH C TMO3UIIMK HPABCTBCHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHHMS
MOCJIECTBUI MOCTYMKOB;
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3) HEeHHOCTH HAYYHOI0 MO3HAHUS:
- MHPOBO33PEHUECKHE  MPEACTaBICHUS O  BEIIECTBE W XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTABJISIOLIME OCHOBY JJIs
MOHUMAaHUS CYIIHOCTH HayYHOW KapTUHBI MHpA, MPEJICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IIPUPOJBI, B3aUMOCBS35X 4YEJIOBEKA C MPUPOAHON CPENOH, O pOJIM XMMHMU B IO3HAHUU
ATUX 3aKOHOMEPHOCTEN;
- [I03HABATEJIbHBIE MOTHUBBI, HAlpaBJICHHbIE HA IIOJYyYEHHWE HOBBIX 3HAHMM MO XUMUH,
HEOOXoAuMBbIe il OOBSICHEHUS HaONIOaeMbIX IPOLECCOB W SBJICHUH, I03HABATEIbHOMH,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHOU PaboThI ¢
y4€OHBIMU TEKCTAMHM, CIIPAaBOYHOM JINTEPATypOH, MAOCTYIHBIMM TEXHHYECKUMH CpPEICTBaMU
UH(POPMALIMOHHBIX TEXHOJIOTHUH;
— UHTEpeC K OOYYEHHIO U IMO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camMo00pa30BaHUI0, MPOCKTHOH W HCCIIEAOBATENILCKON AEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;
4) (popMupoBaHus KyJbTYpPbl 310POBbS:
— OCO3HaHHUE LIEHHOCTH H3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO, YCTAHOBKU
Ha 370pOBBIA 00pa3 J>KWU3HU, OCO3HAHWE TIOCIEACTBUHA M HENPHUITHE BPEIHBIX IPHUBBIYCK
(ynorpebneHusi ankorojisi, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTU COOIIOACHHUS IPaBUI
0e30MacHOCTH NP OOPAIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;
5) TPYA0BOI0 BOCIIMTAHUSI:
— MHTEPEC K MPAKTUYECKOMY M3YYEHUIO MPOoeccHil U TpyJa pasiIMyHOrO poja, YBaKEHHUE K
TPYAY U pe3yJbTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS NMPEAMETHbIX
3HaHUH MO0 XUMHUH, OCO3HAHHBIA BBIOOP MHIMBUAYAIbHONW TPAEKTOPUU NMPOJOKEHUST 00pa30BaHuUs
C y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCIemHol npodeccuoHalbHON AEATENIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH,
TOTOBHOCTb aJallTUPOBAThCA B IPOPECCUOHATIBHON cpeie;
6) IKOJIOTNYeCKOr0 BOCIIMTAHMSA:
- 9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOLIEHHE K MPHUPOJE KaK MCTOYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMaHHE IIEHHOCTH 3J0pOBOro M 0Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO, OCO3HAHUE
LEHHOCTU COOIOICHUS MpaBWJl O€30MacHOIrO MOBEIEHUS NpU paboTe ¢ BEIIeCTBAMM, a TAKXKE B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;
- CMOCOOHOCTH MPUMEHSTh 3HaHUS, MTOJydaeMble IIPU U3YUEHUU XUMHUH, IS PeleHHs 3a/1a4,
CBSI3AHHBIX C OKpPYXanied MPUPOAHON Cpelor, Uil TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHMSI TJI00AIbHOTO XapaKTepa IKOJIOTHUYECKUX MpoOJieM M MyTed HX pelieHHs
MOCPEACTBOM METOOB XHUMHH, HKOJIOTHUYECKOTO MBIIIJICHHUS,, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.
2. MetanpeaMeTHble pe3yabTaThl

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMbBIE JUIS (HOPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs, NMPHUHIMI, TUMOTe3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpbIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHWM M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABIEHUE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, M YHHUBEpCalbHble yuyeOHble NeHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYIATUBHbBIE), KOTOpbIE 00OecrneynBaloT (GOopMHpOBAaHHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.
1) NMO3HaBaTeJIbHbIe YHHBepCaJbHbIe y4eOHbIe 1eiiCTBHSA:
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- YMEHHUSl HCHOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHMM 3HAHUM:
PACKpBIBATh CMBICI XMMHUYECKHX MOHATHH (BBLIENATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIUBATb
B3aUMOCBSI3b C APYIMMHU MOHIATUSAMU), UCHIOJIB30BATh MOHATUS Ul OOBSACHEHUS OT/ENbHBIX (aKTOB
U SBJIECHUH, BbIOMpPATh OCHOBaHMS M KPUTEPUU Ui KJIACCU(PUKALMKM XUMHUYECKUX BEILECTB M
XUMHUYECKHX pEaKIHii, YCTaHABIMBATh NPUYNHHO-CICJCTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU
U3yUYECHHSI, CTPOUTD JIOTUIECKHE PACCYXKACHUS (MHIAYKTUBHBIC, ICTYKTUBHBIE, 10 aHAJIIOTUH), AETIaTh
BBIBOIBI M 3aKJIIOUCHHS;

- yYMEHUE NPUMEHATh B IPOLECCEe IO3HAHUS MOHATHUA (MpPEeAMETHbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3YeMblE B XHUMHH, NPEOOpPa3OBBIBATH IIHUPOKO
IpUMEHSEeMble B XMMHU MOJENIbHBIC TPEACTABICHUS — XMMHYECKHH 3HAaK (CHMBOJI 3JIEMEHTA),
XxuMu4eckass (opMyna M ypaBHEHHE XUMHUYECKOW peakUud — TpH peleHuH y4deOHo-
IIO3HABATENBHBIX 3314, C Y4ETOM 3TUX MOJIEJIBbHBIX MPEJICTABICHUH BBIABIATh U XapaKTepU30BaTh
CYLIECTBEHHbIE NPU3HAKU M3YyYa€MbIX OObEKTOB — XMMUYECKHUX BELIECTB U XUMHUECKUX PEAKLUH,
BBISIBIIATH OOIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBA3H U IPOTUBOPEUMS B U3y4aeMbIX
npoleccax u sIBICHUSX;

- YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KauyeCTBE OCHOBbI I (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMbIX CYKICHUM;

- npuoOpeTeHNe OMbITa MO IJIAHWPOBAHUIO, OPraHW3allMd W MPOBEACHUIO YUEHUYECKHUX
SKCHEPUMEHTOB, YMEHUE HaOII0/aTh 3a XOJOM IpOLEcca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro
pe3yibTar, (GopMyaupoBaTb 00OOLIEHMS U BBIBOJBI IO pE3yJIbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsl, COCTABIIATh OTUYET O IPOIETAHHON padoTe;

- yMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX BUIOB U
dopM mpencTaBleHUs, MOJYy4yaeMyl M3 pPa3HbIX HCTOYHUKOB (HAy4YHO-IOMYJSIpHAs JMUTEpaTypa
XMMHUYECKOTO COJIepKaHMsl, CIIpaBOYHbIe MOCOOUs, pecypchl MHTepHeTa), KpUTHYECKU OIIEHHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

- YMEHHUE NMPUMEHATh Pa3JIMUyHble METObl U 3aIPOChl NMPHU MOUCKE U 0TOOpe MHpOpMauK U
COOTBETCTBYIOIMX JTaHHBIX, HEOOXOJUMBIX JUIsl BBIIOJHEHHs y4eOHBIX M MO3HABAaTEJIbHBIX 3a/1a4
OTpeNieNIEHHOr0 THUMa, NpUoOpeTeHHe OmbITa B 00JacTH MCIOJIB30BaHMUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJaJE€HHE KYJIbTYpOH aKTHBHOTO HWCIOJIB30BAHUS Pa3THUHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEJIbHO BBIOMPAaTh ONTUMAIBHYIO (OpPMY  MPEICTaBICHHS
UHPOPMALIMM W WJUTIOCTPUPOBATh pEHIaeMble 33Ja4ll HECIOXHBIMH CXEMaMH, JuarpamMMaMu,
apyrumu popmamu rpad@uKu U UX KOMOMHAIUSMU;

- YMEHHE WCIONB30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW M HCCIIeI0BaTEIbCKOM
NeSITeTHHOCTH WH(GOPMAIIHIO O BIMSHUH MTPOMBIIIICHHOCTH, CEIbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKaroLEend IPUPOJHON Cpesl;

2) KOMMYHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbI€ el cCTBHA:

- yMEHHE 3aJaBaThb BOMNpOCHl (B Xoje Auamora W (WIM) JTUCKYCCHH) IO CYIIECTBY
oOcyxmaeMold TeMbl, (OpPMyTUpOBaTH CBOM TMPEIJIOKEHUS OTHOCHTEIHHO  BBHITOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

- MPHOOPETEHUE OIBITA MIPE3CHTAINH PE3YIbTATOB BHIITOJHEHHSI XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITa, JTabOpaTOPHON PAbOTHI MO KMCCIICIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMHU  TIO3HABAaTENBbHOW  H
UCCIIEI0BATEIbCKON JESITENbHOCTH MIPU PEILICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa 00X
UHTEPECOB M COIJIACOBAaHUS MO3ULUHN (00CYKAEHUs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD»,
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KOOpJMHALMsI COBMECTHBIX JEMCTBUI, ONIPEIEIEHNE KPUTEPHUEB MO OLICHKE KayeCcTBa BHIITOJIHEHHOMN
paboThI U ApyTHE);
3) peryJisiTHBHbIC YHHBepPcaJIbHbIe YueOHbIe 1eliCTBUSA:
- YMEHHME CaMOCTOSITENIBHO ONPENENATh LIENIN JEATEIBHOCTH, IUIAHUPOBAaTh, OCYILECTBIISATH,
KOHTPOJIMPOBATh M TPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBHOCTh, BBIOMPATH
HanOosnee 3(h(heKTUBHBIE CIOCOOBI PEIICHHUS YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO
COCTABJIATh WIM KOPPEKTUPOBATH IPEUIOKEHHBIN AJITOPUTM JE€HCTBUM IPU BBIIOJIHEHUHN 3a1aHUM C
y4€TOM TOJIy4EHUS] HOBBIX 3HAHHHM 00 M3ydaeMbIX OOBEKTaxX — BEIECTBAX M PEAKLUIX, OLCHUBAThH
COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBJICHHOM I€JM, YMEHHE UCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJaHUM.
3. IIpenmeTrHbIe pe3yIbTaThI

K xoHny oOydeHus B 8 kJjiacce NpeiMeTHbIE Pe3yslbTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHM: aTOM, MOJIEKYJId, XUMHYECKHH
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAsl aTOMHAasi U MOJIEKYJISIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBasi A0JIsl XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEIbHOCTD, CTEIIEHb OKUCICHUSI, XUMUYECKasl peakuus,
KJaccu(UKAlUsl PEeaKIMid: peakuy COCIMHEHUS, PEAaKLIUU pa3I0KEHUs, PEaKIHUd 3aMEUICHHS,
peakuu 00OMeHa, 3K30- M DHIOTEPMHUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakiuu, sSApo aToma,
JJIEKTPOHHBIN CIIOM aToma, aTOMHas OpOMTaldb, pPaAMyC aromMa, XUMHUYECKas CBs3b, MOJIApHAs U
HENOJIsIpHasl KOBAJCHTHAsl CBS3b, MOHHAS CBS3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas A0S
BeIecTBa (IIPOLIEHTHAs KOHLEHTpAIHs) B paCTBOPE;
- WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX MOHITUN U PUMEHSATh ITH MOHATUS
IIPY ONIMCAHMH BELIECTB U UX IPEBPAILECHUN;
- HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIS COCTaBJIeHHUS (POpPMYIN BEIIECTB M ypaBHEHUN
XUMHUYECKHUX PEAKIIU;
- ONpeAeNATh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B OHMHAPHBIX COEAUHEHMSX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OMHApHBIX COECJUHEHMSX, MPUHAJIEKHOCTh BEIIECTB K ONPEAETIEHHOMY
KJIacCy COeMWHEHMM 1o ¢dopmysiaM, BHUJ XHUMHYECKOW CBSI3M (KOBAJICHTHAasT W WOHHAas) B
HEOPraHUYECKUX COEAVHEHUSX;
- packpsiBaTh cMmbici [lepuonnueckoro 3akona J[.MI. MengeneeBa: AeMOHCTPUPOBATH
MOHMMAaHHE TMEePUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX IOJIOKEHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;
— OINMCHIBATh U XapaKTepu30BaTh TabnuuHy0 Gopmy Ileproanueckoil cucteMbl XUMHYECKHX
AJIEMEHTOB: pa3iInyaTh MOHATUS «IJIaBHas moarpynna (A-rpymma)» u «mnobounas noarpynna (b-
rpymmna)», Majible U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOPhle UMEIOTCS B TabiuIe
«Ilepnonnueckass cucreMa xumuueckux oaseMmeHToB J[.M. MeHaeneeBa» C  UYHCIOBBIMHU
XapaKTEePUCTHUKAMH CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjipa, oOliee Yucio
AJIEKTPOHOB U pacrpeesieHne X 0 AJIEKTPOHHBIM CII05M);
- KJaccu(UIUpPOBaTh XHMHUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIECTBA, XUMHUECKUE
peakiuu (1o YUCIIy U COCTaBYy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P DEKTY);
- XapaKTepu30BaTh (ONUCHIBATh) OOIME XUMUUECKUE CBOMCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKJ1asl ONMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XMMHMUECKHUX
peaKLuii;
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- MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3JIUYHBIX YCIOBUSAX;
— BBIYUCIIATH OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHYECKOr0 dJieMeHTa Mo (opMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BELIECTBA B PAacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKIuu;
— MPUMEHATh OCHOBHBIC OINEPALMH MBICIUTEILHON ACSATENIBHOCTH — aHAJU3 U CHHTE3,
cpaBHEHHE, 00001eHIE, CHCTEMATH3AIUIO, KJIAaCCU(PHUKAIUIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX
CBsI3€M — I U3YYEHUS! CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH );
- cleoBaThb ~ IpaBWJaM  IIOJIb30BaHMSI ~ XMMHUYECKOM  Tocylnoll U J1abopaTOpHBIM
0o0opy/0oBaHUEM, a TaK)Ke MpaBUiiaM OOpaIEHUS C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU
0 BBIMIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BellecTB (BOAOPOJA U KHCIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C OMPEAeIEHHON MacCcOBOM Jomeit
pPacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBaTh M IMPOBOAUTH XWMHUYECKHE OSKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIIOYEH W  KHUCJIOT C TOMONIBIO HMHAMKATOPOB  (JJAKMYC,
denondrasent, METUIOPAHX U APYTHE).

K xoHiy oOyueHuss B 9 kJiacce INpeiMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:
- pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TMOHSATHUN: XUMHUYECKUNU JJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHUOH, AaHHMOH, IIPOCTO€ BEIIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCT,
ANEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHHUS, XHMHYECKash peaklus, XUMHYECKash CBS3b,
TerioBor 3((deKT peakuu, Moib, MOJAPHBIA 00BEM, PacTBOpP, DIEKTPOJIUTHI, HEIIIEKTPOJIHUTHI,
DIIEKTPONIUTUYECKAs] JUCCOLMAIUS, PEaKIMd HWOHHOrO OOMEHa, KaTalau3aTop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMbIe M HEOOpPATUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKINH,
OKHUCJIUTETIb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJICHHE, aUIOTpOnusi, amM(pOTEepHOCTb,
XUMHUYECKasl CBsA3b (KOBaJCHTHAs, HOHHAS, METAITHNYECKas ), KpUCTAJUIMYECKasl perérka, Koppo3us
METAJJIOB, CIJIABbl, CKOPOCTh XMMHUYECKOW PEAKIUMHU, TPEAEIbHO AomycTumas KoHeHnTpauus [1IJIK
BEILIECTBA,
— WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHATH 3TH MOHATHUSA
TIPU ONMCAHHUH BEIIECTB U MX MPEBPAIICHUII;
— HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBIeHHUS (POPMYN BEIIECTB M ypaBHEHUM
XUMUYECKUX PEaKIUi;
- OTIPEIEATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPENEIEHHOMY KIIACCy COEIUHEHUU IO
dbopMynaM, BUJ XMUMHUYECKOH CBsI3U (KOBaJCHTHAas, WOHHAs, METaJNIMYeCcKas) B HEOPTaHUUYECKUX
COCMHEHUX, 3apsii MOHA IO XUMHUYECKOW Qopmyre, XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPTraHWYECKUX COCTMHECHHH, TUIT KPUCTAITMIECKON PEeETKH KOHKPETHOTO BEIIECTRA;
— packpbiBaTh cMbica llepuonunueckoro 3akona JI.JM. MenaeneeBa U 1€eMOHCTpUPOBATh €ro
MOHMMAaHUE: OINHCHIBATH M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuomudeckoid CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3iIuyaTh TMOHATUS «rjaBHas moarpymma (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», manele u Oonibllive NEPUOABI, COOTHOCUTh OO0OO3HAUEHUS, KOTOPbIE
UMEIOTCS B MEPUOAMYECKON Tabiuie, € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00Iee YUCIIO AIEKTPOHOB U pacHpeesieHne X 1o
JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB RJIEMEHTOB U MX
COCIMHEHUH B IpeiesiaX MaJIbIX MEPUOAO0B U IIIaBHBIX MOATPYIIN ¢ Y4ETOM CTPOCHHS UX aTOMOB;
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- KJaccu(uUUpoBaTh XMMHUYECKHUE DJIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUYECKUE
peakuuu (1Mo YMCIy U COCTaBy yYacCTBYIOIIMX B PEaKIUM BEIIECTB, [0 TEIUIOBOMY 3P QEKTy, 10
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

- XapakTepu30BaTh (OMUCHIBATH) O0IIKE U crenu(pruIecKrne XUMHUECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOATBEPXK/asi ONMCAHUE IPUMEpPaAMH MOJEKYJISPHBIX U HOHHBIX ypaBHEHHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

— COCTaBJIATh YPaBHEHHUS DJIEKTPOJUTHUYECKON IUCCOLUALMM KHUCIJIOT, LIEIOYEd U COJIeH,
IOJHBIE W COKpallléHHbIE YpaBHEHHMs pEAaKUMH HMOHHOIO OOMEHa, YpaBHEHHMs pPEaKLMH,
HOJTBEPKIAIOIIMX CYILIECTBOBAHUE FEHETUYECKOM CBSI3U MEXY BELECTBAMU PA3JIMUHBIX KJIACCOB;
— pacKpblBaTh  CYHIHOCTb  OKHMCIUTEJIbHO-BOCCTAHOBUTENBHBIX pEaKUUHd  MOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

— IIPOrHO3UPOBaTh CBOWCTBAa BELIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

— BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa 10 (opMyle COEIMHEHHS, MACcCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IPOBOAMTDH PAcU€ThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

- coOiogaTh  IpaBMia  MOJb30BaHMUA  XHUMHUUYECKOM  mocyno U 1abOpaTOpPHBIM
000pyIOBaHUEM, a TAKKE MPaBHJIa OOPAIICHHUS C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH I10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB IO IMOJYYCHHIO W COOMPAHHUIO Tra3000pa3HBIX
BEILIECTB (aMMHAaKa U yIJIEKUCIIOro rasa);

— IIPOBOAUTh PEAKLMM, TOATBEPAKAAIOIINE KaueCTBEHHBIM COCTaB pa3jIMYHbIX BEILECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpPHA-, OpoMuUA-, HMOAUA-, KapOoHat-, (ocdar-, cuiIMKar-,
cynb(ar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUYEHHBIX METAJUIOB, PUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax HEOPraHUUYECKUX BEILECTB;

- MPUMEHSTh OCHOBHBIE OIEpaIlMM MBICIUTEIbHOW JESATENIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, 00OOUIeHHE, CUCTEMATH3allhio, BBISBICHHE MPUYUHHO-CIECACTBEHHBIX CBSI3€d — AJIs
W3YYEHHUs CBOMCTB BELIECTB U XMMHYECKUX PEaKIUil, eCTECTBEHHOHAYYHbIE€ METOJbI MMO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH ).

B denepanpHBIX B pernoHAIBHBIX MPOLEAYPAX OLEHKH KauyecTBa 0Opa30BaHMS HCIIONIB3YETCS
nepedeHb (Koan(puKaTop) pacnpese’eHHbIX 10 KilaccaM IpoBepseMbIX TPeOOBaHU K pe3yabTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOW MPOTrPaMMbl OCHOBHOTO OOIIEr0 0O0pa30BaHUS M DIIEMEHTOB
CoJIepKaHus IO XUMUH.

Tab6muna 1
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTenbHON IporpaMMsl (8 kiace)
Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTa
1 ITo Teme: "IlepBoHayabHBIC XUMUYECKHE MOHSITHS "
11 pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMUYECKHH 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOIIHAS M HEOJHOPOJIHAS), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAss Macca, KOJIWYEeCTBO BEIECTBA, MOJb, MOJSIpHas Macca,
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MaccoBast J0JIsl XUMHUYECKOIr0 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIM 00BeM,
XUMHUYECKas peakius, Kiaccu(PUKaus peakiuii: Peakiiu COCIUHCHHS,
peaKuuu paslioKeHUs, peaklUHU 3aMEUICHHs, peakuu OOMeHa, IK30- U
SHAOTEPMHUYECKUE PpEaKIHMH, TEeIIoBOH dP(EeKT peakiuu, pacTBop,
MaccoBasl J10Jig BelecTBa (MPOLIEHTHAs: KOHIICHTpAIHs) B pacTBOPE

1.2 WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKMX IOHATHH H
MPUMEHSTH 3TH MOHATHUS MPU ONMUCAHUY BEILIECTB U UX MPEBPAILICHHUHA

1.3 UCIOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIsl COCTaBJICHHS (OpMyI
BEILIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIUI

14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTraapo

1.5 OIpeJIeNIATh BAJIGHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX

1.6 KIacCUUIUPOBATh XUMHYECKHE peakuuu (0 YUCIYy U COCTaBy
YUYaCTBYIOIINX B PEAKIUH BEIIECTB, 0 TEIIIOBOMY d(PQEKTY)

1.7 BBIUUCIIATH OTHOCUTENIEHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChI BEIIECTB

1.8 BBIYUCIISITH MAacCOBYIO JIONKO XMMHYECKOTO dJIeMEHTa 1o QopMmylie
COeIMHEHUS,

1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAy4YHBIE METOJbI TO3HAHWs - HaOIIOJCHNE,
U3MEepeHue, MOJIeIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH )

2 Ilo Teme: "Baxnelue NpeacTaBUTENN HEOPTAHUYECKUX BELIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATUH: OKCHJ, KHUCIOTA,
OCHOBaHUE, COJIb

2.2 OTIpENeNATh TMPUHAICKHOCTh BEHIECTB K  OMNPEIEICHHOMY Kiaccy
coeiMHeHuil o Gopmynam

2.3 KJ1accu(UIUpPOBaTh HEOPraHMUECKUE BEIIECTBA

2.4 XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPXKIasl OMMCAHUE MTPUMEPAMU MOJICKYISIPHBIX
ypaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHi

2.5 IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaYyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHUX TPEBpAIlCHHA B
Pa3IUYHBIX YCIOBUAX

2.6 ClleZIoBaTh ~ TPaBWJIaM  IIOJIb30BAHUS ~ XWMHYECKOH  TOCYyIoH W

nabopaTopHBIM 000pYAOBaHMEM, a TaKKe TMpaBuiIaM oOpalieHus C
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIHUSIMH II0 BBITOJHCHHUIO
mab0OpaTOPHBIX XUMHUYECKHX OIBITOB [0 TIONYYEHUIO U COOUPAHUIO
ra3zoo0pa3HbIX BemeCTB (BOAOpOAA M KHUCIOpPOJa), IMPUTOTOBIICHUIO
pacTBOpPOB C OMNPEAEIEHHONM MAacCOBOW JOJIE pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh M TPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBIO WHIMKATOPOB
(;makmyc, peHondranenH, METHIOPAHXK U IPYTHE)
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2.7

MIPOBOAUTH PACUEThI [0 YPaBHEHUIO XUMHUUYECKOI peakiuu

I[To Teme: "llepuomuueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux anemeHtoB .M. MenzaeneeBa. CTpoeHHE aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEaKIuu"

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHATHMA: SApPO aroma,
JNEKTPOHHBIA  CIOM aToMa, aroMHas oOpOuTallb, paguyCc aroma,
XUMUYECKass CBsI3b, TOJIIpHAs W HEMOJIsIpHAsh KOBAJCHTHAasi CBSA3b,
ANEKTPOOTPHUIIATEILHOCTh, UOHHAS CBA3b, MOH, KaTHOH, aHUOH, CTEIEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

ONMCHIBATH M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CHCTEMbl XMMHUYECKMX D3JEMEHTOB: pa3jiuyaTb IOHATUSA "TJIaBHAs
noarpynna (A-rpynna)" u "nodounas noarpynna (b-rpymnmna)", "mansie" u
"Gospre" IePHOIbI

3.4

packpeiBaTh cmbicn  Ilepuoguueckoro 3akona .M. Menpgeneea:
JEMOHCTPUPOBATh MOHUMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMYECKUX 3JIEMEHTOB OT UX IMOJ0KeHus B [lepuoandeckoit cucreme

3.5

COOTHOCUTBH 0003HAaUEHUs, KOTOpbIe UMeroTcs B Tabnuie "l[lepuonnueckas
cucteMa xumudeckux osiemeHtoB JI.MI. MenneneeBa" ¢ YHCIOBBIMU
XapaKTePUCTHKAMU CTPOCHUSI aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB U
3apsn  Anapa, oOIIee YKCIO OJJIEKTPOHOB U  pacHpelesieHHe HX IO
ANEKTPOHHBIM CIIOSIM)

3.6

OIPEACIIATL CTCIICHDb OKUCJICHUA 2JICMCHTOB B 6I/IHapHLIX COCOUHCHUAX

3.7

OMpPEACIIAITL BUI XUMHYECKOM CBS3U (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B
HCOPTraHNYCCKUX COCANHCHUAX

Tabmuma 2

[TpoBepsiembie 37eMEHTHI coaepkanus (8 Kiacc)

Kon [TpoBepsieMblii SIEMEHT COJIep>KaHuUs
1 [TepBoHaYyanbHbIE XUMUYECKUE TIOHSATHUS

1.1 [IpenMer xumun. Porb XMMHUM B )KU3HU YelOBeKka. XUMHS B cUCTeMe Hayk. Tena
1 BerecTBa. U3NYecKre CBONMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIIECTB

1.2 ITonsarme o Meromax mo3HaHug B xuMun. Yucteie BemecTtsa U cMecu. CriocoObl
paszaenenus cMecen

1.3 AToMBI ¥ MOJNEKylnbl. XuUMHYeCKHe dleMeHThl. CHMBOIBI XUMHUYECKUX
3JIeMeHTOB. [IpOCThIC U CIIOKHBIEC BENECTBA. ATOMHO-MOJICKYJISIPHOE YICHHE

14 Xumudeckas ¢opmysna. BaJeHTHOCTh aTOMOB XHMHMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BetecTB. OTHOcUTENbHAS aToMHasi Macca. OTHOCUTENbHAS
MoJIeKyJIsipHasi Macca. MaccoBasi 10J11 XUMHUYECKOT0 2JIEMEHTa B COETUHEHUH

1.5 KonunuectBo BemectBa. Monb. MousipHas macca. B3anMOCBs3b KOJMYECTBA,

Macchl M UHWCIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacyersl mo dopmyiam
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XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

@u3znueckue M XUMHYECKHUE SBJICHUSA. XHMMHUYECKass pEeaKuus U €€ IMPU3HAKU.
3aKoH COXpaHEHHUs Macchl BellecTB. XUMHUYeckue ypaBHeHUs. Knaccudukaus
XUMHUYECKHUX PeaKIUii (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYJIOM, C MpaBUIIaMU
paboTel B JabopaTopuM W TpHUEMaMH OOpalleHHus C J1abopaTOPHBIM
o0OpyJIOBaHUEM, H3yUY€HHE W ONUCaHue (UINUYECKUX CBOIMCTB 00pas3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoeHUe (HU3NMUecKuX (IUIaBJIeHUE BOCKA, TassHUE
TbJa, pAacTUpPaHHWE caxapa B CTYyNKE, KHIICHHE W KOHJCHCAIWS BOABI) H
XUMHYECKUX  (TOpEeHHEe  CBEYHM, MPOKAIMBAaHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCJIOTOW) sBJIEHUH, HAOMIOJEHUE U ONHCaHUE
MPU3HAKOB  TMPOTCKAHWsS] XUMHUYECKHX peaknuii  (pas3liokeHue  caxapa,
B3aMMO/ICIICTBIE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHHe THAPOKCHIA
menu (II) mpu HarpeBaHuM, B3aMMOJICHCTBHE JKeJie3a C PACTBOPOM COJU MEIU
(I), wu3yueHue cmocoOOB paszaeneHus cMmecedl (C TOMOIIbI0 MarHuTa,
GuIbTpOBaHWE, BBIMAPUBAHUE, JUCTUUIALUSA, XpomaTtorpadusi), MpoBeIecHUE
OUYHCTKU MOBAPEHHOM COJIM, HAOIOJICHHE U OMKCAaHUE PE3yJIbTaTOB MPOBEICHUS
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAHEHHUS MAacChl, CO3/aHUE MOIETeH
MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxnerime npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmech rasoB. CocraB Bo3ayxa. Kuciopox - smemeHT M mpocToe
BelecTBo. HaxokaeHue KUcIopoaa B IMpUpojae, (HU3HMUECKHEe W XHMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue xuciopona. CriocoOsbl
MOJy4eHUsl KHUCIIOpoJa B J1abopaTopuud M MpOMbIIIEHHOCTH. KpyroBopot
Kucsopoza B pupoje. O30H - aluIoTportHas MOAU(UKAIHS KUCIOPOAa

2.2

TennoBoit 3¢ pexT XuMuyeckol peakiuu, TepPMOXUMUYECKUE YPaBHEHUS, K30~ U
SHAOTEPMHUUYECKHE peakUuu. TOIIMBO: yrojb M METAaH. 3arpsA3HEHHE BO3/1yXa,
yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI

2.3

Bonopoa - snemeHT m npoctoe BemiectBo. HaxoxaeHue Bomopoaa B HMPUPOJIE,
¢dbu3nueckue M XUMHUYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOOBI TMOTYYECHHUS.
Kucnors! u conu

2.4

MounsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoiicTBa BoJbl. Boma kak pactBoputenb. PactBopsl. Hackiennbie
Y HEHACBHILIEHHBIE pACTBOPBL. PacTBOpUMOCTH BEHIECTB B BOoAE. MaccoBas H0Js
BEIIECTBA B pacTBOpe. XHUMHUYECKHE CBoWcTBa BOJbl. OcHoBaHudA. Poib
pacTBOpPOB B MPUPOJE U B KU3HU uejoBeka. KpyroBopoT BoAbl B MHPHUPOJE.
3arpsi3HeHUE MPUPOAHBIX BOJI. OXpaHa M OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanmst Heopranmuecknx coenuHeHnid. Oxcuapl. Kiaccudukarus
OKCHJIOB:  colieoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(]OTepHbIe) U
HecosneoOpazyronme. Homenknatypa okcuaoB. Du3nUecKHEe W XUMUYECKHE
cBorcTBa OKCHIOB. [loyueHne okcuaoB

2.7

OcnoBanusa. Kiaccudukanmss OCHOBaHMIA: IIEIOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiiatypa ocHOBaHMi. PU3NYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanust kucnor. Homenknarypa kucnor. dusnyueckue u
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XUMHAYECKHE cBoMcTBa KuciaoTr. Pganm aktuBHoctu MetaiuioB H.H. bekerosa.
ITonyyenue kucioT

2.9

Comu. Homenknatypa coneil. ®dusnueckne M XMMHYECKHE CBOWCTBAa COJIEH.
[Tonydenue coneit

2.10

I'eneTtnueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

211

XWMHUYECKUH  3KCIIEPUMEHT:  KAueCTBEHHOE  OIPEACICHUE  COAEPIKAHUSA
KHCIIOpO/Ia B BO3/JyXe, IOJIydeHHE, cOOMpaHue, pacro3HaBaHUE M H3yYEHHUE
CBOWCTB KHCIIOpOJa, HAOJIIOJEHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM H
YCIIOBUSI BO3HMKHOBEHHUSI U TNpEKpallleHus ropeHus (mokapa), 03HaAaKOMIIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHHE UX CBOWCTB, TMOIy4eHHE, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB BOJOpojAa (TOpeHHe), B3aUMOCHCTBHE
Bojopoaa ¢ okcugoMm meau (I1) (Bo3MOXKHO MCTIOSIb30BAaHUE BUIEOMATEPHAIIOB),
HaOmo/leHne o00paslloB  BEIIECTB KOJIWYECTBOM 1 MOJb, UCCIIEOBaHUE
0CcOOEHHOCTEH pacTBOPEHHs BEHIECTB C  PA3JIMYHON  PacTBOPHMOCTHIO,
MIPUTOTOBJICHUE PAcCTBOPOB C OMpPEACIEHHOM MaccOBOW J0Je pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUEM U KaJbIUEM)
(BO3MOKHO MCMOJIb30BaHUE BUICOMATEPHUATIOB), ONIPECICHNE PACTBOPOB KUCIOT
U 11eJI0Yel C MOMOILbIO UHIMKATOPOB, UCCIEA0BaHNE 00pa3L0B HEOPTaHUYECKUX
BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHSI OKPACKU MUHIUKATOPOB B
pacTBOpax KHCIOT M IIeJIoUel, u3yueHue B3aummojenctBus okcuaa meau (II) c
pPacTBOPOM CEpPHOM KUCIOTHI, KUCIOT C METalIlaMH, PeaKiuil HehTpaiu3aium,
MOJTyYCHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHHE OIHOTO METallla APYTHM
U3 pacTBOpa COJIM, peIlIeHHe SKCIIEPUMEHTAIBHBIX 33a/1a4 1o Teme "Bakneimne
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMI"

[Iepnonnueckuit 3axoH u lleproanyeckas cucreMa XMMUYECKUX d1eMeHTOB J[. M.
MenpneneeBa. CrpoeHne aromMoB. Xumuueckas CBA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[lepBble MONBITKY KIacCUPUKAIUN XUMUYECKUX 3J1eMeHTOB. [loHsATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE U INEIOYHO3EMENIbHbIE METaslIbl, T'aJOreHbI,
WHEPTHBIE Ta3bl). ODJEMEHTbI, KOTOpble 00pa3yroT amM(OTEpHbIE OKCHUIBl U
TUIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4eCKUX 3ieMeHToB [[.M.
Menpeneesa. Kopotkonepuoanas u jymHHonepuoaHas ¢opmsl [lepuonuueckoit
cuctembl xumuueckux dsemeHToB .M. MenneneeBa. llepuoasl u rpynisl.
@U3NYECKUI CMBICT TOPSJKOBOTO HOMEpa, HOMEpPOB MEPUOAA U TPYIIBI
3JIEMEHTa

3.3

Crpoenue atomoB. CoctaB aroMHbIX siaep. M3orombl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckoir cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTroOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB IO TpyIaM H MEPHOJaM.
3nauenue llepmoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUs Hayku U npaktuku. .M. Mennenees - ydeHslli U
rpaX1aHUH

3.5

Xumuyeckass cBsa3b. KoBaneHTHas (MOJiApHAsT W HEMOJIApHAsl)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUUECKUX 3JIeMEHTOB. MoHHas CBs3b
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3.6 Crenenp okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporecchl

OKHCJIEHHS B BocCTaHOBJICHHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7 XUMHYECKUH OKCIICPUMEHT: W3ydyeHUEe OOpa3loB BEIICCTB METAUIOB H

HEMETAJUIOB, B3aUMOJIEMCTBUE TUIAPOKCHAA LHMHKAa C pPACTBOPAMU KHUCIOT U
1IeJIouel, MPOBEJEHUE OINbITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluil (rOpeHne, peakliuy pa3ioKeHHsl, COeITMHEHUS)

Tabmauua 23.2

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTesbHOU MporpamMMsl (9 Kiacc)

Kon [IpoBepsiemble IPEeAMETHBIE PE3YIIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yabTaTa

1 [To Teme: "BemecTBo 1 xumuieckas peakuus"

11 pacKpblBaTh  CMbBICII OCHOBHBIX XUMHYECKMX IIOHSATHI: pacTBOp,
3JEKTPOJIUTBI,  HEAJIEKTPOIUTHI,  SJIEKTPOJMUTHYECKAsT  AUCCOLMALIMS,
peakuuu HMOHHOTO OOMEHa, KaTajlu3arop, XMMHYECKOE paBHOBECHE,
oOpaTtuMble U HEOOPATUMBIE PEAKIINH, OKUCIUTEbHO-BOCCTAHOBUTEIBHBIC
peakuuy, OKHCIUTENb, BOCCTAHOBUTEINb, OKHCIEHUE M BOCCTaHOBIICHUE,
anotponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJIGHTHAs, MOHHAs,
METaJlJI4ecKasi), KpUCTAJUIMUeCKas  pelleTKa, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIuu

1.2 WUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHH H
MPUMEHSTH 3TU MOHATHUS IPU OMMCAHUN BEUIECTB U WX MpPEBpaIlleHui

1.3 COCTaBJISATh ypPaBHEHHUS DJIEKTPOJUTHUYECKOW JAMCCOLMAIMN  KHUCIIOT,
LIEJIOYEH U COJIEH, TIOJHBIE U COKPAILEHHBIE YPaBHEHUS peakLuii HOHHOTO
oOMeHa

1.4 pacKpblBaTh  CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca 3THX peakLuit

1.5 IIPOBOAUTH PacyUeThl [0 YPaBHEHUIO XUMHUUYECKOM peakuu

2 [Io Ttemam: "Hemeramnsl um wux coenuHeHus" W "Mertamisl U ux
coequHeHus"

2.1 XapakTepu3oBaTh (ONMUCHIBaTh) 0OIIMEe U creuuduyeckrue XUMHUYECKHe
CBOMCTBA TMpPOCTHIX U CIOXKHBIX BEUIECTB, IMOATBEpKJIas ONHMCAHUE
IIPUMEPAMU  MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUN

2.2 COCTaBJIATh YPAaBHEHMsI DEaKIMil, MOJITBEPXKIAIOUIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JINYHBIX KJIACCOB

2.3 IIPOrHO3MPOBaTh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHMS,

BO3MOYKHOCTM TNPOTEKAHUS XWMHUYECKMX IPEBPAILCHUM B Pa3IU4HBIX
YCIOBUAX

21



2.4

CIeNoBaTh  TpaBWJaM  MOJB30BAaHMA  XMMHYECKOH  TOCYIOH W
1a00paTOpHBIM  O0OPYZOBAaHUEM, a TakKXKe IpaBWIaM OOpameHHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHMSMH [0 BBIIOJIHEHHIO
71a00paTOPHBIX XMMHUYECKHUX ONBITOB MO TMOJYYEHHUIO U COOMpAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa M YIIIEKHUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIMH, TOATBEP)KIAIOIINE  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCMO3HABAThH OMBITHBIM IyTEM XJIOPHUI-, OpOMUJI-,
noaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHUS, WOHBI HM3yYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYCCKHUX BEILECTB

[To Teme: "Xumus u okpykaromas cpeaa”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux mnonatuii: IIJIK Bemecrtsa;
KOppO3Usl METAJIJIOB

3.2

MIPUMEHSTh OCHOBHBIE OTIEPAIlUU MBICIUTEIBHON AESITETbHOCTH - aHAINU3 U
CHHTE3, CpaBHEHHE, O0O0OOIIEHHe, CHCTEMAaTHU3alHUIO,  BBIIBICHUE
MPUYMHHO-CIIICTBEHHBIX CBSI3eH - ISl M3YYEHUS CBOMCTB BEIIECTB H
XUMUYECKUX PEAKIUH; EeCTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUA -
HaOIIo/IeHne, M3MEpEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT (pealbHBbIi U
MBICJICHHBIN )

Tabmuma 3

[TpoBepsiemble y1eMEHTHI coiepkanust (9 kiacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

BemecTBo 1 XuMu4deckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4eCKUX 3ieMeHToB [[.M.
MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX MEpPUOAOB, KalMs, KalblUUid MU HX
COCMHEHHI B COOTBETCTBHM C IMOJOXXEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHAbl XUMHUYECKOM CBA3U. THUNBI KPUCTAIUTMYECKUX
pEILIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH 1
BHUJA XMUMHUYECKOW cBs3u. Krnaccudukamuss ¥ HOMEHKIATypa HEOPraHUYEeCKUX
BEIIECTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XMMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSAILIMXCA K  Pa3JIMYHbBIM  KJjJaccaM  HEOPraHUYeCKUX  COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3

Knaccugukanus XUMUYECKUX pEaKkIUil 1Mo pa3IMyHbIM MpU3HAKaM (110 YUCIy U
COCTaBY Y4YacTBYIOIIUX B pEaKIUU BEIIECTB, IO TEIUIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTETIEHEH OKHCICHHUS XUMHUYECKUX AJIEMEHTOB, IO OOPaTUMOCTH, 11O
YYaCTHIO  KaTaju3aropa). DK30- M DHJIOTEPMUYECKHE  pEeaKIIHH,
TEPMOXUMHUYECKHUE ypaBHEHUs. [[oHATHE O CKOPOCTH XUMUYECKON peakuu

1.4

[Tonatue 06 0oOpaTUMBIX M HEOOpPATHMMBIX XMMHUYECKHX peakuusx. [loHsTtue o
TOMOTEHHBIX U T'€TepOreHHBIX peakuusx. [IoHATHEe 0 XMMHUYECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HAa CKOPOCTh XHMHMYECKOW pEaKUUU M IOJIOKEHHE
XMMHYECKOTO PaBHOBECHS
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1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakuu, AIIEKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHHUN
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCIOJIb30BAHUEM  METOja
AJNIEKTPOHHOTO OaslaHca

1.6

Teopus 3JIEKTPOTUTUUYECKON THUCCOLMUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIHTHI.
Karuonsl, anHnonbl. MexaHu3M AUCCOLMAIIMY BEUIECTB C Pa3IMYHBIMU BUAAMU
xumudeckoi cBs3u. Crenenb nucconuanuu. CUIbHBIE U claOble AIEKTPOJIHTEHIL.
Peakuuu nonHoro oOMeHa. YcIoBHsI NMPOTEKaHMSI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlleHHbIE WOHHBbIC ypaBHeHUs peakiuid. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIeH B CBETE TIPEACTABICHUH 00 3JICKTPOJUTHUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HoHbL. [loHsATHE O TUIpON3e comeit

1.7

XUMHAYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIAMU KPUCTAJUIMYCCKUX
pEIIETOK HEOPraHWYECKUX BEIIECTB - METAUIOB M HEMETauioB (rpadura u
anmMasa), CIOXKHBIX BEIIECTB (XJOpHUIA HATPHUA); HCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XWUMHYECKOW pPEaKIUH OT BO3ACUCTBHUS pa3iMYHbIX (HaKTOpOB;
WCCIICIOBAaHUE  DJICKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMM  KUCIIOT, IIeJIo4Yeld W cojied (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); POBEJCHUE OIBITOB, WILIIOCTPUPYIOIIUX IMPU3HAKH
MPOTEKAHMS PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHWE OcCajiKa, BBIACICHHE rasa,
o0pa3oBaHNE BOJBI); ONBITOB, WIIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIUH (TOpEHHEe, PEaKIUU Pa3JIOKCHHS, COCIAMHCHUS);
pacrto3HaBaHHe HEOPTAaHWYCCKUX BEIIECTB C TIOMOIIBIO KAUYECTBECHHBIX PEAKITHIA
Ha MOHBI; PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4

Hewmeramis! u ux COCANMHCHUA

2.1

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CtpoeHue U pU3nvecKue CBONCTBA MPOCTHIX
BEIIECTB - TaJOreHOB. XWMHYECKHE CBOMCTBA Ha IPUMEpE  XJopa
(B3aMMOJEHCTBUE C MeTallllaMM, HEMeTajulaMH, ILIeJlouaMH). XJIOpOBOJIOPO/I.
ComnsiHast KMCIIOTa, XUMUYECKHE CBOICTBa, MOJyueHUe, puMeHeHue. JlelictBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHM3M YellOBeKa. BakHeWIWe XJIOopuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

2.2

OObmass xapakrepuctuka 3yeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u usnyueckue CBOWCTBA
MPOCTBIX BELIECTB - KUCIOpPOJa U cepbl. AJUIOTPONHbIE MoAU(UKAIIH
KHCIIOpO/la M Ccepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOECHHE,
¢usznueckne W XuUMHUYecKHe cBoicTBa. OKCHIBI Cepbl KaK IpPeICTaBUTENN
KHUCJIOTHBIX OKCcHIOB. CepHasi KHCIOTa, (pU3MYECKHEe M XMMHUYECKHE CBOWCTBA
(obmue Kak MpencTaBUTENs Kjacca KHUCIOT W crnenuduueckue). XUMHUYECKUE
peakiuy, Jexallde B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs CEepHOM
kuciotel. [Ipumenenune. Coiim CEpHOMl KHUCIOTHI, KAYECTBEHHAs PEaKIHs Ha
cynbdar-uoH. HaxoxaeHue cepbl U e€e COeIUHEHUH B Mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpefbl COCNMHEHHUSIMHU Cepbl (KUCIOTHBIE O],
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeI0TBPAILEHUS

2.3

OOmast xapakTtepucTuka »3yneMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEepHbIE CTENIEHU OKHUCIEHUA. A30T, paclpOCTpaHEHHUE B NIPUPO/IE,
¢usnyeckne U XUMHUYECKHe CBOMCTBAa. KpyroBopoT a3zora B mpuponae. AMMHAK,
ero (usnueckue M XMMUYECKHE CBOWCTBA, MoJydeHHe U npumeHeHue. Conn
aMMOHMUSI, UX (U3NYECKUE U XMMUYECKHE CBOICTBA, MpuMeHeHne. KauectBenHas
peakiysl Ha MOHbl aMMOHHs. A30THas KUCIIOTa, €€ IMOoJlydyeHHue, (PU3nYecKue U
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XUMHYECKHE CBOMCTBa (00mIME KaK TMPEACTAaBUTENsS Kiacca KHCIOT H
cnenuduueckne). Vcnonp3oBaHWE HUTPATOB W COJIEH aMMOHHS B KauecTBE
MUHEPAJIBHBIX YI0OpeHUH. XHUMHUYECKOE 3arpsA3HEHHE OKPYIKAIOMICH Cpeibl
COCIMHEHUSAMHU a30Ta (KHUCIOTHBIC IOXIW, 3arps3HCHHE BO3AyXa, MOYBHI U
BOJIOEMOB)

2.4

dochop, amrorpornnsie Moaudukauu Gochopa, GU3NUECKHE W XUMHUYCCKHE
croiictBa. Oxcun dochopa (V) u dochopHas Kuciora, QGU3NIECKUE U
XMMHAYECKHE CBOWCTBa, moiydyeHue. lcmonb3oBanue QocdaroB B KadecTBe
MUHEPAIbHBIX YA00peHHi

2.5

OOmas xapaktepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTEpHbIE CTENEHHW OKHUCJICHHUSA.  YTJIEpoA, aIOTPOIHbIE
MOIUGUKAIINK, PACIpPOCTPaHEHHE B MpHPOJE, (U3NYECKHE M XUMHUYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yrinepozaa B npupoae. OKcuibl yriaeposaa, ux
(bH3I/I‘-ICCKH€ n XHMHUYCCKUEC CBOI\/JICTBa, ﬂeﬁCTBHe Ha JKHUBBIC OpPraHHU3MBblI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTHYECKHe MPOOJIeMbl, CBA3aHHBIE C OKCUIAOM
yrinepona (IV); rumoreza rinoGanbHOrO NOTEIJICHUS KIMMATa; IMMAPHUKOBBIN
a¢dekT. YronpHas KHCIOTa U €€ CONH, UX (PU3HUECKHe U XUMHYECKHUEe CBONCTBA,
IOJIYYCHHUEC W TIPUMCHCHUC. KauecTBennas pCakuusga Ha Kap6OHaT-I/IOHI)I.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SIICTBE

2.6

IlepBoHauyasibHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCIUHEHMSX
yriaepojga (MeTaH, 3TaH, O3TWIEH, aUEeTWICH, 3TaHOJ], IJIMLEPHH, YKCYCHas
kuciora). Mx cocraB u xumuueckoe crpoeHue. IloHsTHe o Ouonoruyecku
BaYKHBIX BEILLECTBAaX: )KMpax, OeiKax, yriieBoAax - U UX POJIM B KU3HU UYEJIOBEKA.
MartepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEAMHEHNN

2.7

Kpemuuii, ero pusndeckne u XuMHUYECKHUE CBONCTBA, OMyYEeHUE U IPUMEHEHHE.
Coenunenus kpemHus B npupoje. OOume npeacTaBiaeHuss 00 OKCUIe KPEeMHUS
(IV) u xpemuaneBoit kucnote. CUIMKATBI, KX UCIIOIB30BAHHUE B OBITY, MEIUIIMHE,
MIPOMBIIIIICHHOCTH. BaxkHelue cTpouTebHbIe MaTepualibl: KepaMuKa, CTEKJIO,
IIeMeHT, OeToH, >kene300eToH. [IpobmeMbl 0G€30MacCHOTO  HCIOJNIb30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B TIOBCETHEBHOM KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE O0Opa3ll0oB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIIOTHI; NMPOBEAECHUE KAYECTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HAONIOJEHHE TPU3HAKOB HX TMPOTEKAHUS; OINbITHL, OTpaXkarollue
¢u3nyeckre U XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHNE BHUJECOMATEPHANIOB); O3HAKOMJIEHHME C OO0pa3lamMHu XJOPHIOB
(raloreHNI0B); O3HAKOMJIEHHE C OO0pasllaMd Ccepbl U €€ COCIMHEHUSMHU
(BO3MOXHO  HCTOJB30BAHME BHUIACOMATEpUATIOB); HAOIIOJEHHE TMpoIecca
o0yrJIMBaHUs caxapa MOoJ JACHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI;
M3Y4YeHHE XMMHYECKUX CBOMCTB pa30aBiI€HHON CEpHOW KHCJIOTHI, IPOBEACHHE
KayeCTBEHHOW peakuu Ha CyiabpaT-uoH U HAOMIOJeHHe TpHU3HAKa ee
MIPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWMCTBaMHU a30Ta, gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BAaHHE  BHJIEOMATEpUANIOB), OOpa3Lamu
a30THBIX U (POCPOpPHBIX yIOOpEHUI; MOTyIeHHE, COOMpaHKe, pacro3HaBaHUE U
U3Y4YEHHE CBOMICTB aMMMaka; IpPOBEIECHUE KAYECTBEHHBIX pEaklUil Ha HOH
aMMOHMS M ¢ocaT-MOH W  HU3y4yeHHE [PU3HAKOB UX IPOTEKaHMUs,
B3alMO/JICIICTBUE KOHLIECHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEIbIO (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEPHUATIOB); H3Y4YEHUE MOJENed KpUCTANIMYECKUX
peleToK anMmasa, rpadurta, QyniepeHa; 03HaKOMJICHHE C TIPOIIECCOM aJICOpOLUn
PacCTBOPEHHBIX BEUICCTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa;
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MoJTydeHue, CoOOMpanne, pacro3HaBaHUE U M3YUYCHHE CBOMCTB YIIIEKHUCIIOTO Ta3a;
MIPOBEJICHUE KAUYECTBEHHBIX PEAKIUil HAa KapOOHAT- U CHIIMKAT-UOHBI U U3YUCHHE
MPU3HAKOB WX TMPOTEKAHMs; O3HAKOMJICHHE C TPOAYKIMEH CHIMKAaTHON
MIPOMBIIIJICHHOCTH; PEUICHUE IKCIIEPUMEHTAIBHBIX 3a/1ay 1o TeMe "Baxuelue
HEMETaJIJIBI M UX COCTUHCHUA"

MeTtamnsl 1 BX COCOAUHECHUA

3.1

OO0mas xapakTepUCTHKAa XMMHYECKHUX JJIEMEHTOB - METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cuctemMe XuMHueckux odsnemeHtoB J[.H.
MenneneeBa u ctpoenusi aroMoB. CTpoeHHe MeTauioB. MeTainyeckas CBsi3b U
MEeTaJUIMuecKasi  KpUCTAJUIMYEeCKas  pelieTka.  DIEKTPOXUMHYECKUU  psif
HaIpsDKEHUH METaJlIOB

3.2

du3ndyecKkue W XUMUYECKHE CBOWMCTBA MeTaIoB. OOIIHME CrOCOObI MONTYYCHHUS
MeTauIoB. [IOHATHE O KOPPO3MH METAJJIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
kopposuu. CruiaBsl (CTaib, YyTryH, JIOPATIOMUHHMN, OpOH3a) U UX NIPUMEHEHHUE B
OBITY ¥ IPOMBIIIICHHOCTH

3.3

lenouynsle MeTamibl: mosiokeHue B Ileproguueckoll cucTeMe XUMHUYECKHX
aneMeHtoB JI.1I. MeHzeneeBa; CTpOCHHE UX aTOMOB; HaXO0XJACHUE B MPHUPOJE.
duznyecknue 1 XUMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCUIBI HATpusi M Kajus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COETUHEHUN

3.4

[lenouHo3eMenbHbIE  METAJUIBl  MarHUM W KaJbLUH:  [OJIO)KEHUE B
[Iepnonnueckoit cucreme xumudeckux 31neMeHToB JI.J. Menneneesa; crpoenue
UX aTOMOB; Haxo)KJIeHue B npupone. Pusnueckne M XUMHYECKHE CBOWMCTBA
Martuvsa M KaJlbIlUsd. Baxxneinmme COCAMHCHUA KaJlbIIUA (OKCI/I)I, THMAPOKCHU I,
coin). JKecTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

AmoMmuHuil: nonoxkeHnue B lleproguyeckolt cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.W. MeHnneneeBa; CTpOCHME aTOMa; HaXOXKJICHUE B mpupoje. Puznveckue u
XUMHYECKHE CBOWCTBAa amiOMUHUA. AMQOTEpHbIE CBOWCTBAa OKCcHAAa H
FI/II[pOKCI/II[a AITFOMHUHUA

3.6

Kenezo: nonoxenune B [leproguyueckoil cucteMe XuMHU4YeCcKux 3iemeHToB J[.H.
MeHaeneeBa; CTpOEHHME aToMa; HaxXxOXAeHUWE B mpupone. Dusznueckue u
XUMHUYECKHe CBOMCTBa »kene3a. Okcuibl, Tuapokcuabl u conu xkenesa (II) u
xene3a (III), ux cocrtas, cBOWCTBA U MOJTYUYCHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 0o0Opa3llaMy METasIOB U CILIABOB,
UX (U3WYECCKMMH CBOWMCTBAMHU; HM3YyYCHUE pPE3YJIbTAaTOB KOPPO3HH METAJIOB
(BO3MOKHO HCITOJIb30BAHKE BUEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJbIlUsi © HATpUss C BOJOW (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HUCCIEIOBAHUE CBOWCTB YKECTKOW BOJBI; MpOIEcca TOPEHUS
XKese3a B KHCIIOpoJie (BO3MOXKHO HCIIOIB30BAHUE BUIEOMATEPHUATIOB); IPU3HAKOB
MPOTEKaHUs KAa4eCTBEHHBIX DPEAKIMi Ha WMOHBI (MarHus, KaibIIWs, aTFOMHHHUS,
nunka, skemeza (II) m kxenesza (III), memm (II); Habmiomenwe u omucaHue
MPOLIECCOB OKpPAIIMBAaHUSl I[UIAMCHH WOHAMHU HATpUS, Kallusd W KaJIbIUA
(BO3MOXHO HWCTIOJIb30BAaHUE BHUICOMATEPHAIIOB); HCCIeAOBaHHE aM(OTEPHBIX
CBOWCTB THJPOKCHAA allOMHHHUS ¥  THAPOKCHAA IIMHKA;  pEIICHUE
AKCIEPUMEHTAIBHBIX 3374 10 TeMe ""BakHelme MeTajlibl U UX COeIMHEHU"

XUMUA U OKpYXKarolias cpea
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4.1 HoBbie matepuansl U TexHOJOTHHM. BelectBa m marepuaibl B MOBCEIHEBHOU

JKA3HU YeJIOBEeKa. XUMHS U 30pOBbE. be3omacHoe HCIOJIb30BAHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas momomip mpu XMMHUYECKHX OXKOrax Hu
OTPABJIEHUAX

4.2 OCHOBBI PKOJIOTUUECKOW IPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpYKarolen

cpenbl [IJIK. Pons xumMum B pemieHun 3kosiormdeckux mpobiem. [Ipupomnbie
HCTOYHUKH YTJIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3 XUMHUYECKUH 3KCIIEPUMEHT: M3Y4YeHHE O0pa3llOB MaTepUANIOB (CTEKIIO, CILIABHI

METaJJIOB, ITOJINMEPHBIE MaTEPHaJIbl)

Jlis MpoBeACHUsT OCHOBHOTO TOCYIAapCTBEHHOIO 3K3aMeHa 1o xumuu (namee - OI'D mo
XUMHH) HCIIONIB3YeTCs MepedeHb (KOoIu(pUKaTop) MpOBEpSIEMBIX TpPEOOBAaHUHM K pe3yiabTaraMm
OCBOCHMSI OCHOBHOI 00pa30BaTesIbHONM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs U JIEMEHTOB

COZICPIKaHUSI.

Taomuia 4

[Tpoepsiembie HAa OI'D 1o XxuMuu TpeGOBaHUS

K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBbl

OCHOBHOT'0 00ITIeT0 00pa30BaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPESIMETHBIM Pe3yIbTaTaM 0a30BOT0 YPOBHS
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O I[I03HABa€MOCTH SIBJIEHUI TNpHUPOAbI, TMOHUMAHUE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMHYECKOH HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOleld KyJabTypbl M IPaKTHYECKON
NeSITEeIbHOCTH  YeJlOBEKa B  YCJIOBUSX COBPEMEHHOro  OOLIecTBa;
ITOHUMAaHNE MECTa XUMUU CPEIN IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAay4YHBIX METOJaX TMO3HAaHUS, B TOM YHCII€ JKCIEPUMEHTAIBHBIX H
TEOPETUUYECKUX METO/IaX UCCIEAOBAHUS BEIIECTB U M3YUEHUSI XUMUUYECKHUX
peakmuii; yMEHHE UCIOJIb30BaTh MOJECIH I OOBSICHEHUS CTPOCHUS
aTOMOB M MOJIEKYII

1.3

0 cdepax mpodeccHOHATHHON NeATEIbHOCTH, CBS3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJIOTHUAMMU, OCHOBAHHBIMHA Ha JOCTUIXKCHUAX
XUMHYECKON HayKH, YTO MO3BOJIUT O0YUAIOIIUMCS pacCMaTPUBATh XUMUIO
Kak cepy cBoei Oymyrieit mpoecCHOHAIBHON JeATEILHOCTH U CAENATh
OCO3HAHHBIN BBIOOp XUMHUH KaK MPOGUIBHOTO MpeIMeTa Py Iepexo/ie Ha
YPOBEHB CpEIHEr0 00IIeT0 00pa30BaHUs

Bianenne cucreMoll XUMUYECKHX 3HAHUM U YMEHHUE NPHUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAECT:

2.1

BOKHEHIINEC XUMHUYCCKHE TIOHATHS: XHMHYCCKHH DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOJHAS M
HEOAHOPOHAS CMECh, OTHOCUTEIHHBIC aTOMHAsI U MOJIEKYJISIpPHAsT MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM, OKCHI,
KHCIIOTa, OCHOBaHHUE, COJIb (CPEmHssl), XUMHUYECKas PpEeaKkius, pPEaKIuH
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COCIUHEHMS, pEaKUUU pa3JIOKEHUs, pEeaKIHH 3aMeleHUs, peakUun
oOMeHa, TeroBoi APGEKT peakiyu, FK30- U SHIOTEPMHUUECKHE PEAKIUH,
pacTBOp, MaccoBas J10Jisi XUMHUYECKOI0 3JIEMEHTa B COeIMHEHNUH, MAacCOBas
J0JsI ¥ TPOLIEHTHAs KOHIEHTpAlMs BELIeCTBa B pacTBOpE, SAPO aTroma,
JNEKTPOHHBIA CIOM aToMa, arToMHas OpOuTallb, paguyC aroma,
BaJICHTHOCT, CTETeHb OKHCIICHHUS, XUMHYECKast CBSI3b,
ANEKTPOOTPHUIATEILHOCTD, MOJISIPHAS U HETOJISIpHAs KOBAJICHTHAsl CBS3b,
WMOHHAsl CBA3b, METAJUNIMYECKas CBS3b, KPUCTAJUIMYECKAs peIIeTKa
(aTomMHasi, MIOHHAs, METAJUIMYECKasi, MOJICKYJIipHAasi), MOH, KATHOH, aHUOH,
AJIEKTPOJIMT M HEDJICKTPOIUT, IEKTPOIUTHUECKAS TUCCOIUAIINS, PEaKIIH
MOHHOTO  OOMEHa,  OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIHH,
OKHCIIUTEIh M  BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBIICHHE,
ANEKTPOJIN3, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE
peakum, CKOpOCTh XMMHUYECKOM peakuuu, karanusarop, 11K, koppo3us
METaJIJIOB, CIUIaBbI

2.2

OCHOBOIIOJIATalOIIMEe 3aKOHBI XHMHH: 3aKOH COXPAaHCHHUS  MAacchl,
nepuoanueckuii 3akoH J[.M. MeHpneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTajpo

2.3

TCOPHUU XUMUU: ATOMHO-MOJICKYJIAAPpHAA TCOpHU-, TCOPpHA
BHGKTpOJIHTI/I‘IeCKOﬁ JUCCOoMaln

Bnagenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

yYMEHHE MPaBUWIbHO MCIOJIB30BaTh W3YUYCHHBIE BEIIECTBA U MaTepHalbl (B
TOM YHCJIE MUHEpPAJIbHBIC YAOOPEHHS, METAIBI U CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YTIIEBOIOPOAOB (YIJIsl, MPUPOTHOTO
raza, HedTH) B OBITY, CEIHCKOM XO35WCTBE, Ha TIPOU3BOJCTBE W
MOHMMaHUE 3HAueHUs >KUPOB, OEIKOB, YIIEBOAOB [UIsl OpraHu3Ma
YEJIOBEKAa; YMEHHE MPOTHO3MPOBATH BIMSHHE BEIIECTB M XUMHYECKUX
MIPOLIECCOB HA OPTaHMU3M YeJIOBEKA M OKPYKAIOLIy0 TPUPOJHYIO Cpey

3.2

YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX
y4€OHBIX TIPEIMETOB

3.3

HaJM4yue omblTa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM MHQPOpPMAIUHU IO
XUMUAW  (Hay4yHas W HAy4yHO-TIOMYJspHAas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfOIECTBax, HX
MPpEBpalICHUAX U MPAKTUYCCKOM NMPUMCECHCHUHU U YMCHHUC HCIIOJIB30BATL €€
AJId pECIICHUA yqe6HO-H03HaBaTeHLHBIX 3aaa4

Bianenne ocHOBaMM MOHATHHMHOIO amnmapara ¥ CHUMBOJIMYECKOIO S3bIKa
XUMHH I COCTaBIeHUS (POpPMYT HEOPraHMYECKHUX BEIIECTB, YPaBHEHHIA
XUMUYECKUX Peakiuii; ocHoBaMu xuMudeckor HomeHKIaTypbl (IUPAC u
TPUBUAITILHOM)

YMeHue OOBACHATH CBsA3b NOJOXKEHHs »dJeMeHTa B Ilepmomuueckoii
CHCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XMMHUYECKHX
9JIEMEHTOB (COCTaB M 3apsii  s1apa, oOliee YHCIO DJIEKTPOHOB),
pacrpesielleHueM 3JEKTPOHOB 110 HSHEPreTUYECKUM YPOBHSAM aTOMOB
IIEPBBIX TPEX MEPUOJIOB, KaJINs U KaJIbIHs

[IpencraBinenue 0 NEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB XHMHYECKHX
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ANIEMEHTOB (paguyc aToMa, »JJIEKTPOOTPULATENBHOCTh), MPOCTHIX H
CJIOXKHBIX BEILIECTB OT MOJIOKEHUS 3JIeMeHTOB B [lepuoanueckoil cucreme
(B MasbIX mepHofax W TIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToMa

7 YMmenue KinaccupuIupoBaTh:

7.1 XUMHUYECKUE FTIEMEHTBI

7.2 HEOPTraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpenessTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCJICHUS XUMUYECKUX JIEMEHTOB, 3apsi]i HOHA

8.2 BUJl XUMHYCCKOW CBS3M W THII KPUCTAJUIMYECKOH CTPYKTYphl B
COCTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPax BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (HU3MUECKHE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOAOPOJ, TpaduT, aamas, KpeMHUH,
a3oT, gocdop, cepa, XJI0p, HATPHM, KU, MarHUHN, KaJIbIHI, aTIOMUHHM,
KENe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOM, OKCHABI U TUAPOKCHABI MeTauioB [ - IIA
rpynmn, amromunus, menu (II), munka, xxenesa (II u III), okcunsr yroepona
(Il m 1V), xpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CepHHUCTasi, cepHas, a30THcTasg, a3zoTHas, QochopHas, yroibHas,
KpeMHUEBasi KUCI0Ta U X COJIN)

9.3 MIPOTHO3MPOBATH M XapaKTEPHU30BATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHHS, MPUMEHEHHUE BEIIECTB B 3aBUCHMOCTU OT HX
CBOWMCTB, BO3MOXHOCTh TIPOTCKAaHUS XHMHUYCCKHUX TIPEBpalleHuld B
Pa3IMYHBIX YCIOBUIX

10 YMeHue COCTaBIsATh MOJIEKYIISPHBbIC U NOHHBIC YPAaBHEHUS PEaKIUii, B TOM
quCIIe:

10.1 peaxkuuii HFOHHOTo OOMeHa

10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI

10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TPYIII)
HEOPTaHWYECKUX BEIIECTB

104 MTOATBEPIKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3h MEXTy HUMHU

11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHhI):

11.1 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO

JOJI0 XUMHYCCKOI'0 3JICMCHTAa B COCAMHCHU N
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11.2

MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,

11.3

KOJMYCCTBO BCUIECTBA U €I'0 MacCCy, 00BbeM ra3oB

11.4

10 YpaBHEHUSIM XUMHUYECKUX PEAKIUNA U HAXOJIUTh KOJIMUYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MPOJYKTOB PEAKIUI

12

Bnanenue (3HaHue OCHOB):

121

OCHOBHBIMHM METOJaMH HAy4yHOro MO3HaHUS (HAOIIOJaeHUE, M3MEpEeHHeE,
AKCIEPUMEHT, MOJCIMPOBAHUE) MPU H3YYCHHUHM BEIECTB U XMUMHYECKUX
SBJICHUN; yMeHHEe CcPOpPMYyIUPOBATH MPOOJIEMY M MPEAJIOXKUTh MYTH €€
perieHus

12.2

0e30MmacHOi padOThl ¢ XUMHUYCCKHMH BEIIECTBAMHU, XUMUYICCKOU MOCYHON
1 1a00paTOPHBIM 000PYAOBaHUEM

12.3

mpaBWiIaMud 0€30MacHOr0 OOpalleHUs] C BEIIeCTBaMH, HCIOJIb3YEeMbIMU B
MMOBCCIHCBHON KM3HW, TPAaBHJIAMHU TIOBEICHUS B IEIAX COEpeKCHUS
3I0pOBbS W OKpYXAlolleil MPUPOAHON cpeabl; MOHUMAaHUE Bpeaa
(omacHOCTH) BO3/ICUCTBUS HA KUBBIC OPTaHU3MBbI ONPEICTICHHBIX BEIECTB,
Croco00B yMEHBIIIEHUS U MPEAOTBPAILCHUs X BPEAHOTO BO3CHCTBHS

13

Hanuuwne MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHHA W OCYIICCTBICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

131

M3Y4Y€HHE U OlNHcaHue (PU3MUECKHUX CBOMCTB BEUIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMUYECKUMH SIBIICHUSIMM; OIIBITHI, WIIIOCTPUPYIOIIHE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaknit

13.2

HU3YUCHUC CII0c000B pa3aciiCHuA cMmeceit

13.3

MOJIYUYCHHEC KUCIIOpOAa U U3YUCHHUC €TO CBOI\/’ICTB; MOoJIY4CHHEC BOJOpOaAa U
HU3YUCHUC €TO CBOﬁCTB; IMOJIYUYCHHE YIJICKHUCJIOIO rasa W MU3y4YCHHE Cro
CBOﬁCTB; IMOJIY4YCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHHE  PACTBOPOB C  ONPEIENCHHOH  MaccoBOil  Jonei
PacTBOPEHHOIO BEILIECTBA

135

MpPUMEHEHUE HHIWKATOpOB (JakMyca, MeTuiiopaHka U (eHondranenHa)
JUIsL OTIpeJIeJIEHUs XapaKTepa Cpebl B paCTBOPAX KUCIOT U IIeJIoueit

13.6

HCCIIEIOBAHNUE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCUICCTB Pa3JINYHBIX
KJIaCCOB; HM3YUCHHUC B3aHMOHeﬁCTBHﬂ KHUCJIOT C METallllaMH, OKCHIaMH
MCTAJUIOB, PACTBOPUMBIMHU U HCPACTBOPUMBIMHU OCHOBAHUSAMHU, COJISIMU;
IMOJIYUYCHHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJIHOI'0 METalla
ApyrumMm M3 pacTBoOpa COJIM; HCCICIOBAHUC aM(bOTepHLIX CBOMCTB
THAPOKCUI0B AJIFOMHUHUA U HUHKA

13.7

pELIEHHE SKCIEePUMEHTANIbHBIX 3a1ad 1Mo TeMaM: "OCHOBHBIE KJAacChl
HEOPraHUYeCKUX COeIUHEHHH"; "DekTpoiauTuyeckas Auccouuanus';
"BaxHeHIIne HeMeTauIbl M NX coeauHeHuA"; ""BakHeHme MeTaliIbl B UX
coeuHEHH"

13.8

XUMHAYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOLINE MPU3HAKU MPOTEKAHUS
peaknuii HOHHOTO OOMEeHa; Ka4YeCTBEHHBIC PEAKIINU Ha IPUCYTCTBYIONIHNE B
BOJIHBIX PAacTBOpaxX MOHBI: XJIOPUI-, OpPOMUI-, HOAU-, CyIbdaT-, pocdar-,
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KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHA-UOHBI, KATHOHBI aMMOHWUS,
MarHusi, Kajbllus, aJllOMUHULA, kene3a (2+) u xkenesa (3+), meau (2+),
IIUHKA

14

VYwmenue:

141

NpPECTaBIATh  PEe3yNbTaThl  JKCIIEpUMEHTa B (GOpME  BBIBOJIOB,
JI0Ka3aTeNbCcTB, TIpapuKoB M TaOAMII W  BBIABIATH SMIIMPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3HU MCKAY pPCAJIbHO Ha6HIOI[aCMLIMI/I XHUMHUYCCKUMH
SABJICHUAMHA M IIpoHeCcCaMH, IIPOUCXOAAIIMMHU B MAKpO- W MHKPOMHPE,
0OBACHATH IMPUYIHUHBL MHOF006pa3I/I$I BCIICCTB

Tabauia 5

HepequL QJIEMCHTOB COACPIKaHUs, IIPOBCPACMBIX HAa OCHOBHOM
TroCyaapCTBECHHOM 3K3aMCHEC 110 XUMHNU

Kon

[IpoBepsieMblii 37I€MEHT COJIep>KaHuUs

HepBOHa‘laHBHBIe XUMHUYCCKHUC ITIOHATUA

11

YucTtele BelecTBa U CMECH. Crioco0sbl pasaciiCHuA cMmeceilt

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJBI  XHMHYECKUX
OJICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

XuMu4decKas (I)OpMlea. BaneHTHOCTh aTOMOB XMMUUYECKHX DJIEMEHTOB. CTEIIeHb
OKHCJIICHUA

1.4

3aKOH TIIOCTOSIHCTBA COCTaBa BCIICCTB. OrtHocuTenpHas aToMHas Macca.
OrtHocuTtenbHas MOJICKYJIsSIpHAs Macca. MaccoBas 10JIs1 XMMHYECKOIr 0O 2JIEMEHTA B
COCINHCHNUHU

1.5

KonuuectBo BemectBa. Monbk. MomspHas macca. MonsipHbelii 00BbeM Ta3oB.
B3anMocBs3b KoIu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

dusznueckue M XUMHUYECKHE SBICHUA. XHMHMUYECKass PEAKLUs U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHE YPABHEHUS

[Tepnonnueckuit 3akoH u lleproanyeckas cucremMa XMMUYECKUX d1eMeHToB J[. M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMH4ecKUx diaeMeHToB J[.U.
MenpeneeBa. Ileproasl u rpynmnsl. @U3MYECKUI CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB IIEPHUO/Ia U TPYIIIBI JIIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponbl. CTtpoeHue
ANEKTPOHHBIX 000JI0YeK aToMOB THepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepunonnueckoii cucremst .M. Meneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX DJIEMEHTOB IIEPBBIX TPEX
[IEpUOJOB, Kaius, Kaiublus (paaMyca aTOMOB, 3JIEKTPOOTPULIATENIBHOCTH,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOWCTB) U UX COETUHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM DJIEMEHTOB B [leproandeckoil cucTeMe U CTpPOCHUEM UX aTOMOB
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CtpoeHue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moJispHasT W HEMOJIApHAs)  CBS3b.
DNEeKTpOOTPULIATETIbHOCTh ~ XMUMHYECKUX  3JeMeHTOB.  loHHas  CBs3b.
Mertannnueckas CBS3b

3.2

Tunel KpUCTAUIMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METALIMYECKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKH W BHIA
XUMHUYECKOH CBI3U

Baxwnelie mnpencraBuTeNd HEOpraHM4Yeckux BenlecTB. Hemeramnsl u  ux
coenuHeHusd. MeTamibl 1 UX COEOUHEHUA

4.1

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHUYECKUX COCIWHEHHIA: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIe) U
Hecosieo0pa3yrole; OCHOBaHUM (LIEIOYM M HEPACTBOPUMBIC OCHOBaHUS);
KHCIOT (KHUCIOpOACOAEpXKAIIUe ©  OECKHCIOPOAHBIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX )

4.2

dusnueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/IA,
XJI0pa, KUCIOPO/ia, cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHsI

4.3

@u3znyeckue M XUMHUYECKHME CBOMCTBA INPOCTHIX BELIECTB-METAJUIOB: JIUTHS,
HATpHs, KaJldsd, MarHus ¥ KajbLus, QJIIOMHHMS, Kele3a. DJICKTPOXUMHUYECKHUN
PsAI HAIPSDKEHUN METAJLIOB

4.4

dusznyueckue U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJIJIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA

4.5

duznyeckue M XUMUYECKHE CBOMCTBa OKcHIOB HemeTamsio: cepel (IV, VI),
azorta (I, IV, V), docdopa (111, V), yrnepona (II, IV), kpemuus (IV). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

XuMHuuecKkue cBoMcTBa OKCHAOB: MeTaiuioB IA - IIIA rpymm, munka, meau (1) u
xenesa (11, I1I). I[Tonydyenne okcuaoB METAIIOB

4.7

XUMHUECKHE CBOICTBa OCHOBaHMM M aM(OTEpHBIX THAPOKCHIOB (Ha MpHUMepe
THIPOKCUIOB  QJIIOMMHHUA, JKene3a, LuHKa). [lodydeHue oOcHOBaHUN U
aM(OTEPHBIX THAPOKCHUIOB

4.8

OOmre XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHON, CEpOBOAOPOAHOM,
CEpPHHUCTOM, CEpHOU, a30THOM, (ochopHO, KpeMHUEBOU, yroibHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHLIECHTPUPOBAHHOW CEPHOM H A30THOM KHCIOT.
[Tonyyenue kucimor

4.9

OO6mume XuMHUIECKHEe CBOMCTBA cpeHux colier. [lomydenue comneit

4.10

[MonydeHune, coOupaHue, pacroO3HABaHWE BOJOPOJA, KHUCIOPOJAa, aMMHaKa,
YIJIEKHCIIOTO Ta3a B JIA00OpaTopuu

411

HOHy‘-ICHI/IC aMMHMakKa, CCpHOﬁ U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IC
CIIOCOOBI IMOJIYYCHH MCTAJIJIOB

412

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU
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5.1

Krnaccudukanus XuMU4eCKUX peakuil M0 pa3IUYHbIM MpU3HAKAM: MO YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKLUUU BEIIECTB, MO TemioBoMy 3¢ddekry, mo
M3MEHEHUIO CTETICHEW OKHUCIIEHHUS] XUMHUYECKUX 3JIEMEHTOB

5.2

TennoBoi ekt XUMUYECKON peakinK, TEPMOXUMHUYECKHUE YpaBHEHUSA. DK30-
Y SHJO0TEPMUYECKHE peaKInu. TepMOXUMHYECKUE YPAaBHEHUS

5.3

OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHCIUTENN U BOCCTAHOBUTEIH.
ITpouecchl OKUCIIEHHS ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBINA OaIaHC OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOM peakuuu

5.4

Teopm{ BHCKTPOHHTHHGCKOﬁ JAUCCOoaln. KaTI/IOHBI, AHHWOHBI. :‘)J'ICKTpOJ'II/ITI)I u
HEOJICKTPOJIUTHI. CunbHbIe U c1a0bie SJICKTPOJINUTHI. CrerncHb Jucconuanuu

5.5

Peakiiun monHoro oOMeHa. YcCIOBHS NPOTEKAHHS PEAKIMH HMOHHOTO OOMEHa,
MIOJIHBIE U COKPAIICHHbIE MOHHBIE YPABHEHUS PEaKLIMi

Xumus u OKpYyKaromiasa cpeaia

6.1

BemectBa M Marepualbl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
WCTIOJb30BAHME BEIIECTB M XUMHUYECKHUX pPEaKIUid B J1abopatopuud U OBITY.
IIepBas moMoIb IPU XUMUYECKHUX 05KOraX U OTPABJICHUAX

6.2

XuMuYeckoe 3arps3HEHHE OKpyXKarouled  cpeapl  (KHCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaICHUS
[IpenensHas pomyctumas konuentparus BemiectB (IIJIK). Ponp xumum B
pEelIeHUU  DKOJIOTMUECKHX TMpoljeM. YcuieHue NapHUKOBOTO dddekTa,
pa3pyLIEHHE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, azoTa, ¢ocdopa, yriepoaa, KpeMHUS U MX COCAMHEHUI B
OBITY, MEIWIIMHE, TMPOMBINUICHHOCTH W CEICKOM Xo3siicTBe. I[IpumeneHue
METAJUIOB M CIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHH, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH WX coeinHeHH. [IoHaTHE 0 KOppO3UH METaJJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpuposHble HMCTOYHMKHM YII€BOJAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEPTH),
MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, DJTaH, OTWJICH, alleTWIEH, 3TaHOJ, TJIHMIEPHUH, YKCyCHas
kucnota). [loHsTHE O OMONOTMYECKH BAKHBIX BEIIECTBAX: JXHMpaX, OeKax,
YTJIEBOJIaX - U UX POJIH B )KM3HU YEJIOBEKA

PacuerTsr:

7.1

o ¢hopMysaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHHAM
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TemaTuuyeckoe MIIAHNPOBaAHUE

8 kiacc
B ToMm uuncne Ha:
No KoaunuectBo
HanmenoBanue paznienon MPAKTUYECKUE | KOHTPOJIbHBIE
n/m 4acoB
paboThI paboThI
1 | IlepBoHa4anpHblE XUMUYECKHE TOHATHS 20 2 1
2 | Baxueiimue npeacTaBUTEIH 30 4 2
HEOPraHUYECKUX BEUIECTB
3 | Ilepuoauyeckuii 3akoH u [leproauyeckas 15 1
cHCTeMa XUMHYECKuX daeMeHToB JI. 1.
MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU
4 | O6o0mmaroniee MOBTOPESHUE OCHOBHBIX 3
BOIIPOCOB Kypca.
Hroro: 68 6 4
9 kJacc
B ToM uucie Ha:
Ne KoauuectBo
HaunmenoBanue paznenon [IpakTrHueckue | KOHTPOJIbHBIE
/11 4acoB
paboThI paboThI
1 BemiecTBo 1 XuMnyeckne peakiuu 17 1 1
2 HemeTannel u uX coemuHEHUS 25 4 1
3 Mertaiutbl ¥ UX COCTMHEHUS 20 2 1
4 XUMUs ¥ OKpy’Karolas cpeja 3
5 O6o0061matoniee NOBTOPEHNE OCHOBHBIX 3
BOIIPOCOB Kypca.
Hroro: 68 7 3
DJIeKTPOHHBIE 00pa30BaTe/IbHbIE PeCYPChl, HCIOJIb3yeMble IIPH PeaTu3alnuu
NPOrpamMmbl
Ne B
(¢enepaabHom Ipeamer, kiaace 0P, onucanue
nepeune JOP
NMMepcrBHOE 3aHATHE TTO Kommuiekt yueOHbIX MaTepranoB COCTONT U3
29591 XUMHH 111 BHEYPOUHOU JIUAAKTUYECKUX, METOIMYECKUX, KOHTPOJIBHO-
e NeITEeILHOCTH & Kitacca U3MEPUTEIBHBIX MATEPUAIIOB U BUIEOMATEPUAIIOB C
"VRIIIKOJIA:VRXUMU " pa3paboTaHHBIM 00pa30BaTEIHFHBIM KOHTEHTOM
KoMmrmiekT mpoeKTHBIX 3a1aHuii pa3padoTad B
COOTBETCTBHUH C COACPKAHUEM yIeOHOTO Kypca
"Xumus". [IpoekTHbIC 3aJaHUs, BXOISALIUE B KOMIUICKT,
22592 "[IpoekTHBIE 3a1aHUSI. pacrpeaeneHsl o TeMaM y4e6Horo Kypca u
et Xumus. & knacc" MpeIHA3HAYCHBI IS OpraHU3al|uK IPOSKTHOM U
y4e0OHO-UCCIIE0BATEbCKON NIEATEIBHOCTH KaK OHOM
u3 ¢popM opranuzanuu yuyeOHoro npouecca. Kaxxnoe
3a/IaHAE BKITIOYACT: HHPOPMAITHIO O TIPOSKTHOM
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Ne B
(penepanbHom
nepeune JOP

IIpeamer, kiaace

30P, onucanue

3aJJaHU{, UHCTPYKIHUIO TI0 €r0 BHIMOIHEHHUIO (IPOTOKOI
mpoBeaeHus padoThl), GopMy A7l BHECEHHUS
MOJTyYSHHBIX JaHHBIX (aHKETa MPOEKTHOTO 33/1aHHsA);
PE3yNIBTATHI BBITOJHEHUS IPOSKTHOTO 33/IaHHS
MpeCTaBJICHBI B BU/IE MHTEPAKTUBHBIX BUIKETOB (KapT,
rpaduKOB, CTUCKOB TEKCTOB, Tajepei Gpororpaduii u
BHUJICOPOJIMKOB, CIICKOB BCEX MCCIIEIOBATEIBCKUX
aHKeT).

2.25.2.3.

"IIpoekTHbIE 3a/1aHNUA.
Xumus. 9 xknacc"

KoMrmiekT nmpoeKTHBIX 3amaHuii pa3padoTad B
COOTBETCTBHH C COJIEpPKaHUEM yueOHOTO Kypca
"Xumus". [IpoekTHBIC 3a1aHUs, BXOISAIIUE B KOMIUICKT,
pacripeneneHsl o TeMaM y4eOHOro Kypca u
MMpeaAHAa3HAYCHBI IJId OpraHru3aluu HpOCKTHOﬁ u
y4eOHO-UCCIIEIOBATENbCKOM ACITENbHOCTH KaK OJHON
3 popm oprarmzanmu yueOHOTO Tporiecca. Kaxmoe
3aJaHKe BKIIOYAaeT: HH)OPMALHIO O IPOCKTHOM
3aaHuy, MHCTPYKIHUIO 110 €TI0 BBINIOJIHCHUIO (HpOTOKOH
poBeieHus paboThl), (hopMy TSI BHECEHUS
MOJY4YEHHBIX JaHHBIX (aHKETa MPOEKTHOTO 3a/1aHKsl);
PE3YIbTAThl BHIIIOJIHCHUA MMPOCKTHOI'O 3aJaHUA
MpeACTaBJICHBI B BUIC UHTCPAKTUBHLIX BU/PKCTOB (KapT,
rpauKoB, CIICKOB TEKCTOB, Tanepei ¢ororpaduii u
BUICOPOJIUKOB, CIIUCKOB BCEX MCCIIEI0BATEIBCKUX
aHKET)

2.25.2.4.

KJ1accC

OKO BIIP KUM. Xumus. 8
HpeI[MeTHBIX nu MeTaHpeI[MeTHBIX pe3yHBTaTOB

OnexTpoHHbII 00pa3oBaTenbHbIH pecypc (JOP)
paspaboTan ¢ yuerom ®I'OC OOO u npumepHoit
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
obmero oopazoBanus. Haznauenne S0P "OKO BIIP
KHM. Xumus. 8 kiacc" - OleHUTh KaueCTBO
0011e00pa3oBaTeIbHON MOJArOTOBKM 00ydaromuxcs 8
KJIacCOB B cOOTBETCTBHHU ¢ TpeboBanmsiMu OI'OC. S0P
MIO3BOJISIIOT OCYIIECTBUTH JUATHOCTHUKY JTOCTHKEHHUS

O6y‘IGHI/I$I, B TOM YHCJIC OBJIAACHHUC MCKIIPCAMCTHBIMU
MOHATHSAMHU U CIIOCOOHOCTE UCIIOIL30BaHUS

M03HABATEJIbHON U COLIMAIbHOU MPaKTHKE.
"PexomennoBano denepanbHbIM HHCTUTYTOM OLIEHKH
KadecTBa 00pa30BaHUS JIJIS UCIIOJIB30BAHIS B
OpraHU3aNMIX, OCYIIECTBIIIONIX 00pa30BaTEIHHYIO
JIESATEIILHOCTD TI0 ITporpaMMam o01ero oopasoBanus”

YHHUBepCaNbHBIX yueOHbIX AeiicTBuil (Y'Y /1) B yuebHO,

2.25.25.

nabopaTopHbIe U

Xumusd. BupryanbHbie

MPaKTHYECKHE pabOThI

Xumwst. 8 - 9 kimacc. YrryoneHHbI#H yposeHb. B S0P
B ocHoBe conieprkanus yaueOHOTo MaTepHaia
MpeJicTaBIeHbl JabopaTopHbIe paboThl. B ocHOBE
coJiep>KaHus yueOHOro MaTepHaia npeacTaBIeHbI

00s13aTenpHON YacTu 0011e00pa3oBaTeIbHON

KOMIIETEHIIUH NTKOJBHUKOB U SBJISICTCS YaCThIO
WHPOPMAITMOHHO-00pa30BATEIILHON CPEJIbI

npeacTaBieHo 13 Moayneit Ha 13 akaeMHUECKUX YacoB.

J'Ia60paTOpHI>I€ pa6OTI>I. HpeL[Ha3Haqu AJid peain3aliu

IMporpaMmebl, 3aKpCTIJICHUSA 3HaHHfI, Pa3BUTHUA HABBIKOB U

obpazoBaTensHOM opranu3aruu. [IpempraraeMorit
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Ne B
(penepanbHom
nepeune JOP

IIpeamer, kiaace

30P, onucanue

KOMIUIEKC BUPTYaIbHBIX Ja00PATOPHBIX U
npaktuaeckux padot (BJIIIP) - ato oOyvaromas cpena,
KOTOpast CpeJICTBaMU KOMIIbIOTEPHOW MHTEPAKTUBHON
BH3YaJIM3AIMX TTO3BOJISET MIKOIHHUKAM MOJIEIHPOBATh
PEaNBbHBIN SKCIIEPUMEHT, POBOAMUTD yUeOHBIC
rccaenoBanus. OTo oOpa3oBaTenbHas cpena,
HaIleJIeHHas! Ha 00ecTrieueHne pa3BUTHS yMEHUH
00yJaroerocsi CaMoCTOSATEILHO (DOPMUPOBATH HOBHIC
3HaHUs, POPMYITUPOBATH UJCH, TOHSITHUS, TUIIOTE3bI 00
00BeKTax U SBJICHUSAX, B TOM YHCIIE paHee He
M3BECTHBIX, 0CO3HABATD JCPUIIMTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE
pa3BuTHE
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