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1. IMosicHuTEABbLHAA 3aNACKA

PabGouas mporpamma Kypca XUMHUHU IJIA OCHOBHOH IIIKOJIBI pa3pa60TaHa B COOTBCTCTBHUHU C CDC,Z[epaJ'IBHBIM rocyaapCTBE€HHbBIM O6paSOBaTeJ'II)HI)IM

CTaHIapToM ooOmiero obpazoBanusi. B Heil Takke Yy4YUTHIBAIOTCSA OCHOBHBIE HJIEH U MoJiokeHUs [Iporpammbl pa3Butus U (GOpPMUPOBAHUS

YHHUBEPCAIBHBIX YUE€OHBIX ACHCTBUI TSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBeTcTBHU C 3TUMU AOKYMCHTaMU 06yqa10muec;1 JOJIKHBI OBJIaJICThH HpI/IéMaMI/I, CBA3aHHBIMU C OMPCACIICHUCM TTOHSTHIA: OrpaHUYMBATH

HX, OIIMCBIBATb, XapaKTCpHU30BaTb MW CpPaBHHUBATh. Taxk kak xumMus — HayKa JKCIICpUMCHTAaJIbHasd, o6yqa}01unec;1 JOJDKHBI OBJAaACTh TaKHMMHKU

I1I03HaBaTCIbHBIMU y‘IG6HBIMI/I ﬂeﬁCTBI/IHMH, KaK 3KCIICPUMCHT, Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, OIIMCAHUEC, MOACIMPOBAHHUC, T'MIIOTC34a, BBIBO/I. B IIponecce

M3YYCHHS Kypca y 00ydJaromuXxcs MPoJI0JDKAT (POPMHUPOBATHCS YMEHHS CTABUTH BOIIPOCHI, OOBICHATH, KIacCH(PHUIIMPOBATH, CPABHUBATH, ONPEACIIATH

UCTOYHMKH WH()OpPMALUH, TOJIY4aTh M aHATU3UPOBATh €€, TOTOBUTh HMH(MOPMAIMOHHBIN MPOAYKT, MPE3CHTOBATH €r0 W BECTH TUCKYCCHIO.

CHGI[OB&TGHBHO, JIESITEILHOCTHBIM MMOAXO0J B HU3YUCHUN XUMHU CHOCO6CTBYIOT JAOCTHIKCHHUIO JIMYHOCTHBIX, HNPECAMCTHBIX KW MCTAIIPCAMCTHBIX

O6p8.30BaTCJ'IbHBIX PE3YyIbTATOB.

B ocHOBY Kypca 10J105K€HBI CIENYIOLINE H/IeH:

MaTCepruaJIbHOC CAUHCTBO U B3aUMOCBA3b 00OBEKTOB M SIBICHHI IIpUPOABI;

BeAyllass poJib TEOPETHYCCKUX 3HAHUN JJI OOBSICHEHHSI H MMPOTrHO3UPOBAHUA XUMHUUCCKHUX HBHeHHfI, OICHKHU HX HpaKTquCKOﬁ
3HAYUMOCTH,

B3aHMOCBSI3b KQUE€CTBEHHOMN U KOJIMYSCTBEHHOM CTOPOH XUMUYCCKUX 00BEKTOB MaTCpHaJIbHOT'O MHPA;

pa3BUTHC XUMHYECKOMN HAyKH W MPOHU3BOJACTBO XUMHYCCKUX BCIICCTB W MATCPUAIOB I YAOBJICTBOPCHUA HACYHIHBIX HOTpe6HOCTeI>'I
YCJIOBCKa U O6H.[CCTBa, peuIcHusA r100aIbHBIX HpO6J’ICM COBPCMCHHOCTH,

TFCHCTUYCCKAA CBA3b MCIKAY BCIICCTBAMU.

Ot HNJICH PCAIIN3YIOTCA B KYPCC XUMUHN OCHOBHOM IIKOJIBI HyTéM AOCTHUIKCHUSA CIICAYHOIIUX HeJIe:

» Qopmuposanue y y9aluxcs XUMUYECKON KapTUHBI MUPa, KaK OPTaHUYECKON YaCTH €ro 1eTOCTHOM eCTeCTBEHHO-HAYYHOW KapTHHBI.

* Passumue 103HaBATENbHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydaluxcs B MPOLECCe M3YYEHUS] UMU XUMUYECKOU

HAayKH U e€ BKJIaJa B COBpCMCHHLIfI Hay‘lHO-TCXHI/I‘{CCKI/Iﬁ Iporpecce; (I)OpMHpOBaHI/Ie BaKHEHUIIIUX JIOTHYSCKUX onepaunﬁ MBIIJICHUA (aHaJ'II/I3, CHHTC3,



0000111eHre, KOHKPETH3allKs, CPaBHEHUE U JIp.) B MPOIECCe MO3HAHUS CUCTEMbl BAXHEWIIMX MOHITHUN, 3aKOHOB M TEOPHH O COCTaBE, CTPOCHUU U

CBOMCTBAX XUMHYCCKHUX BCIICCTB.

* Bocnumanue Y6G}K,I[éHHOCTI/I B TOM, 4YTO IPUMCHCHHC ITOJTYIYCHHBIX 3HAHWUM U YMCHI/Iﬁ 10 XMMHH SBJISIETCSI 00BEKTUBHOM HCO6XO,I[I/IMOCTBIO JUIs

0e3omacHoOM pa6OTBI C B€IIECCTBaMU U MaT€purajiiaMu B 6BITy M Ha ITPOU3BOACTBE.

* [Ipoexmuposanue u peanuzayusi BBHITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOW 0Opa3oBaTeNbHON TPAaeKTOpUU: BBIOOp mpoduis oOydeHHs B

cTapIuei mKoje Wik podeccnoHaIbHOro 00pa30BaTEIBLHOTO YIPEKICHUSL.
* Osnaoenue KoyesblMu KomnemeHnyuamu: yieOHo-TI03HaBaTeIbHBIMH, HHPOPMALMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

JU1st TOCTHKEHUS ITUX LieJlel B Kypce XMMHMHU Ha CTYIIEHH OCHOBHOT'O 00IIero 00pa30BaHus PEIAlOTCs CAelyIoIue 3aJa4u:

*  (opMUPYIOTCS 3HAaHUS OCHOB XMMUYECKOH HAYKH — OCHOBHBIX ()aKTOB, OHATHH, XUMUYECKUX 3aKOHOB M TEOPHii, BEIPAKEHHBIX [TOCPEICTBOM
XMUMUYECKOT'0 SI3bIKa;

*  pa3BuBaKOTCA yMeHHs HaOmoaaTh U OOBACHSIIOT XUMHUYECKUE SIBICHUS, IPOUCXOIAIINE B PUPOAE, JJAOOPATOPHBIX YCIOBHIX, B OBITY U Ha
MIPOU3BO/ICTBE;

*  TpUOOpPETAIOTCS CIEIHaIbHBIC YMEHHUS U HABBIKH 110 0€30I1acCHOMY 0OpaIleHUI0 ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHaJlaMi U IPOIIECCaMH;

* (opmMupyeTcs TyMaHUCTHYECKOE OTHOIICHNE K XMMHUHU KaK IMPOU3BOAUTEILHON CHiie 00IIeCTBa, C MIOMOIIBIO KOTOPOH PEIIaroTCs TI00aIbHbIC
IpoOJIEMBbI YeI0BEYECTBA;

*  OCYILECTBIISICTCSI HHTETpallys XUMUYECKOI KapTHHBI MUPa B €IMHYIO HAYYHYIO KapTHUHY.
Pabouas nporpamma peanusyercsa Ha ocHoBe Y MK co3gannoro noj pykoBoactsoml abpuensnaO.C.

1. Tabpuensn O. C. Xumus. 8 kinacc : yueOHUK U1 oO1ieoopa3oBarenbHbix opranuzanuii / 0. C. Tabpuensn, W. I'. Octpoymor, C. A.
CnankoB. — M.: [Ipocsemienue, 2021

2. Taopuemnsa O. C. Xumus. 9 xnacc : yaeOHUK 11 o0meoopazoBarenbHbix opranmsammii / Q. C. IN'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: [Ipocsemienue, 2021

Y4eOHUKH COOTBETCTBYIOT DenepaibHOMY TOCYAapCTBEHHOMY 00pa30BaTeNbHOMY CTaHAApTy. PekomeHmoBaHbBI MUHHCTEPCTBOM

npocseweHuss Poccuiickon denepannu.
IIporpamma pa3paborana B cooTBeTcTBUH ¢ yueOHbIM maHoM MKOVY «OscopokckasCOLL» ans ypoBHS OCHOBHOTO 00111ero o0pa3oBaHusi ¢
HCIOJIb30BAHUEM COBPEMEHHOTO 000PY/IOBaHMS LIEHTPA €CTECTBEHHO-HAYYHON U TEXHOJOTHUeCKoi HampaBieHHOCTH «Touka pocra». Ha Gaze
neHrpa «Touka pocrta» obecrneynBaeTcss peaau3alus 00pa3oBaTelIbHBIX IPOrPaMM  E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOMH
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHUSMHU 3aKOHOIATEIHCTBA B chepe 0O0pa3oBaHHS M C YUIETOM pPEKOMEHIAIHA
®enepalibHOTO OrepaTopa yueOHOro npeamera « XuMHs».



2.00mas xapakTepucTuKa y4eOHOro npeamera
B cootBercTBUU ¢ (henepanbHBIM rOCYAapCTBEHHBIM 00pA30BATEIBHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHWs ydalluecs JOJDKHBI OBIA/ICTh

TaKMMU MO3HABATEIbHBIMUA YY€OHBIMH JCHCTBUAMH, KaK yMeHUE (OpMYIUPOBATh MPOOIEMYy M THUIOTE3Y, CTABUTh LENU U 3a/1a4M, CTPOUTDH IUIAHBI
JOCTHIKEHUS LIeJIeH U PeLIeHUs TOCTaBIEHHBIX 3a/1a4, IPOBOJIUTH SKCIIEPUMEHT U HA €r0 OCHOBE JeJIaTh BHIBOJIbI U YMO3AK/IFOUEHHs], IPEJICTABIATh UX
U OTCTaMBaTh CBOIO TOUKY 3peHus. KpoMme 3Toro, yuammuecs JOJKHBI OBJIAJAETh IPUEMaMHU, CBA3aHHBIMU C OIIPEJE/ICHUEM ITOHITUI: OTPaHUYHUBATh UX,
OIUCBIBATh, XapaKTepU30BaTh M CpaBHUBaATh. Cie10BATENbHO, IPU U3YYEHUU XMMHMU B OCHOBHOM IIKOJIE y4alllMecs NOJDKHBI OBJIAAETh Y4eOHBIMU
JEeUCTBUSAMU, O3BOJISIOIIMMYU UM JOCTHYb JIMYHOCTHBIX, IPEIMETHBIX U METAlpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

[Ipennaraemasi mporpaMma 1o XMMHUH PAcKpBIBAET BKJIAJA y4eOHOTO MpeaMeTa B JOCTHKEHHUE IeNIe OCHOBHOTO 00IIero o0pa3oBaHus U ONpPEICIsIeT
BaXKHEHIINE COJIepKaTENIbHbIE JINHUU IPEIMETA:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOEHMHM BEILECTB, X CBOMCTBAX U OMOJIOTMYECKOM 3HAUYEHUU;

* «(XMMHUYECKasl peaKiys» — 3HaHUE O IPEBPAIICHUAX OJHUX BEILIECTB B JPYrHe, YCIOBUSIX MPOTEKaHUs TaKUX IMPEBPAIICHUN U CIOC00ax yIpaBiIeHUS
peaKkuusIMu;

* (TIIPUMEHEHME BELIECTB» — 3HAHHE M OIBIT 0€30M1acCHOro OOpallleHUs ¢ BEIIEeCTBAaMM, MaTepUalaMu U MPOLECCaMu, HEOOXOAUMBIMU B OBITY M Ha
IIPOU3BO/ICTBE;

* «I3bIK XUMHUM» — ONIEPUPOBAHUE CUCTEMON BaXHEUIINX XUMUYECKUX MOHATUN, 3HAaHUE XUMUYECKOH HOMEHKIJIATYphl, @ TAKXKE BJIAJICHUE XUMUYECKOM
CUMBOJIUKON (XUMUYECKUMH (POpPMYIaMH U YPaBHEHUSIMH).

3. MecTo0 y4eOHOr0 nIpeMeTa B y4eOHOM IJIaHE
Xumusi B OCHOBHOM 1IKoJIe uzyvaetcs 8 u 9 kiaccax. O61iee yuciao yueOHbIX 4acoB 3a 2 rojaa o0yudenus coctasisieT 138,u3 Hux 70 (2 4 B Henemnio) B 8
Knacce, 684 (2 Jaca B Heieno0) B 9 kiacce.
[IpennaraeMslif Kypc XOTsI U HOCUT OOIIEKYIbTYpPHBIM XapakTep U HE CTaBHUT 3a/1ady NpodeCCHOHATBHOM MOATOTOBKU O0YyYaroIInXcs, TeEM HE MEHee
MO3BOJISIET UM OTIPEAETUTHCS C BBIOOPOM Mpoduiist 00yueHus B CTapIIel HIKoe.

3HAUUTENbHOE MECTO B COJAEpPKaHMM Kypca OTBOJUTCS XUMHUYECKOMY SKcrepuMeHTY. OH OTKPBIBA€T BO3MOXHOCTH (POPMHUPOBATH Yy ydalIUXCS
CIICHUAJIBHBIC IPEAMCTHBIC YMCHUS !
— paboTaTh C BEIIECTBAMU;
— BBITIOJIHATD ITPOCTBIC XUMUYCCKUE OIBITEHI,
— YUYUT IKOJBbHUKOB 6630HaCHOMy 1 OKOJIOTHYECKU I'PaMOTHOMY 06pan1eHmo C BEIIECTBAMU B 6I)ITy " Ha IMMPOU3BOACTBE.

IIporpammon pe1yCMOTPEHO IIPOBEACHUE:



8 KJacc

KOHTPOJIBHBIX paboT — 4 yaca,
IPAKTUYECKUX paboT — 7 4acoB.
9 kiacc

KOHTPOJIbHBIX padoT — 4 yaca,
IPAaKTUYECKUX paboT — 7 4acoB.

Cpoxk peanu3zanmu y4eOHOM IporpaMMbl- IBa Y4€OHBIX roja

4. IleHHOCTHBIE OPHEHTHPHI COePKAHNSA YUeOHOTro mpeaMeTa « XuMHUsD)
VueOHbIii nmpeameT ((XI/IMI/UD), B COACpPKAaHMHU KOTOPOro IJIaBHBIMU KOMIIOHCHTAMM SBJIAIOTCA HAYYHBIC 3HAHUA W HAYYHBIC MCTOABI ITO3HAHMA,

MO3BOJISIET TPOOYKAATh Y YYalIMXCS SMOIMOHAIBHO-IICHHOCTHOE OTHOIICHHWE K W3ydyaeMoMy Marepuainy. B pesynbrate yuyeOHO# JesTelnbHOCTH
CO3JIAIOTCSI YCJIOBHS JIJIsl (JOPMHUPOBAHUS CUCTEMBI LieHHOCTeH. [lo3HaBarenbHas QyHKIHMS y4eOHOTO peaMera « X UMUsD) 3aKJII0YaeTCsi B CIOCOOHOCTH
€ro coJIep)KaHusI pa3BUBaTh IIEHHOCTHBIC KAUECTBA Y YYaIHXCS.

Ilo3nasamenvhuvle yeHHocmu: omHouleHUe K XUMHUYCCKHM 3HAHHMSIM KakK OJHOMY M3 KOMIIOHEHTOB KYJbTYPHI YelIOBeKa Hapsay C APYTUMH
€CTECTBCHHOHAYYHBIMU 3HAHHSMH; OKPY)KAIOIIEMy MUPY KaK MUPY BEIIECTB U MPOUCXOSAIINX C HUMU SBIICHUH; TTO3HABATEIILHOM JAEITEILHOCTH (KaK
TEOpeTUYe- CKOM, TaK M IKCICPUMEHTAILHON) KaK HWCTOYHUKY 3HAHUH; noHumanue: OOBEKTUBHOCTH W JIOCTOBEPHOCTH 3HAHWUH O BEIIECTBAX H
MPOUCXOJAIINX C HUMH SBJICHHSX; CIOXKHOCTH U OCCKOHEYHOCTH Tpollecca MO3HAaHWS (HAa MPHUMEpPEe MUCTOPHH XUMHUYECKUX OTKPBITHH); NEHCTBUS
3aKOHOB TIPHUPOJIBI U HEOOXOJUMOCTH UX yUeTa BO BCEX cdepax NesTeTbHOCTH YeIOBeKa; 3HAYCHUS XUMHYCCKUX 3HAHUHU JUIS PEHICHHS TII00aTbHBIX
mpo0JieM yernoBevecTBa (IHEPreTHUECKOH, ChIPhEBON, TPOJOBOIHCTBEHHOM, 3J0POBbSI M IONTOJETHS YeI0BeKa, TEXHOJIOTHUYECKUX aBapHid, I100aIbHOM
AKOJIOTHH U Ap.).

Ilennocmu mpyoa u 6vima: OTHOIICHUE K TPYJOBOU JESITENHHOCTH KaK €CTECTBEHHON (DM3UYECKOW U MHTEIUIEKTYalbHOW MOTPEOHOCTH, TPYAY Kak
TBOPUYECKOHN NeATENbHOCTH, MO3BOJISIIONICH MPUMEHATHh 3HAHUSA Ha MPAKTUKE;, COXpPAHEHHWE U TMOJJep:KaHHWe COOCTBEHHOTO 3JI0POBbS M 3I0POBbS
OKpPY)XKaIOIIUX, B TOM YHWCJIE OpraHU3alus MHUTAHUA C y4EeTOM COCTaBa U DHEPreTUYECKOW IEHHOCTH MHINU; COOJIOJCHHE MpaBHJI OE30MacHOTO
WCIIOJIb30BAaHUS BEMIECTB (JICKAPCTBEHHBIX IPEMapaToB, CPEACTB OBITOBOM XWUMHUH, IECTHIIUIOB, TOPIOYE-CMAa30YHBIX MaTepUANOB W Jp.) B
MTOBCETHEBHOM KU3HU; OCO3HAHKE JIOCTHKCHUS JIMIHOTO YCIeXa B TPYJAOBOH JEATEILHOCTH 3a CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHH C
COIMAJILHBIMUA CTAHJIAPTAMHU M TOCJICIYIOIIMM COIMATBHBIM OJOOPCHHEM JOCTHIKCHUH HAYKH XUMHUU M XUMHUYECKOTO TPOU3BOJCTBA IS Pa3BUTHSI
COBPEMEHHOTO OOIIECTRA.

Hpaecmeennvle yennocmu: omuouterue Kk cedbe (0co3HaHUE COOCTBEHHOT'O JOCTOMHCTBA, YYBCTBO OOIECTBEHHOTO JOMTA, JUCIUILTHHUPOBAHHOCTD,
YECTHOCTh U MPaBIUBOCTh, IPOCTOTA U CKPOMHOCTH, HETEPIIMMOCTh K HECTPABEUIMBOCTH, MPU3HAHUE HEOOXOJMMOCTH CaMOCOBEPIIEHCTBOBAHMA),
IPYTUM JIOASM (TyMaHH3M, B3aUMHOE YBa)KCHHE MEXKIY JIIOJIbMU, TOBApHUIIECKas B3aWMOIOMOIb U TPeOOBATENbHOCTh, KOJJICKTUBU3M, 3a00Ta O



APYTUX JOJSX), mpupoe (6epe’kHOe OTHOIIEHUE K €e OOraTCTBY, HETEPIUMOCTh K HapyIIEHUSM 3KOJOTHUECKUX HOPM U TPeOOBAHUM, IKOJIOTHYECKH
IpPaMOTHOE OTHOILIEHHE K COXPAHEHUIO THIIPOCcdephl, aTMOC(EPBI, TOUBbI, OMOC(hEpPHI, YEIOBEUYECKOTO OpraHu3Ma; OIEHKa JICWCTBUS BOTIPEKH 3aKOHAM
OPUPOJBI, TPUBOMALIETO K BO3SHUKHOBEHHIO TJO0ANBHBIX MPOOJIEM); HOHUMAaHUe HEOOXOAUMOCTH YBAXHTEIHHOIO OTHOLICHHS K JOCTHXKCHHAM
OTEUYECTBEHHON HayKH, UCCIIEI0BATENBCKON AESITEIbHOCTH POCCUICKUX YUEHBIX-XUMUKOB (IIATPUOTUYECKUE UYBCTBA).

Kommynuxamuenvie yennocmu: omnouieHue K HOPMaM s3blka (€CTECTBEHHOTO W XUMMUYECKOr0) B PA3JIMYHBIX MCTOYHHKAX HH(DOpMaLUH
(muteparypa, CMU, UnTtepHer u 1p.); nonumanue HeobX0Oumocmu: TPUHATHUS PA3IUUHBIX CPEACTB M IPUEMOB KOMMYHHMKAIMM; MOJTY4EHUS
nHGOpMaLMU U3 PA3JIUYHBIX HCTOYHUKOB; apryMEHTHPOBAHHOM, KPUTHYECKOM OLIEHKM HMH(OpMalMM, NOIYYEHHOW U3 pa3IMYHbIX HMCTOYHUKOB;
COOOIIEHNsI TOYHOH U JOCTOBEPHOH MH(OPMAINK; SICHOCTH, TOCTYITHOCTH, IOTHYHOCTH B 3aBUCUMOCTH OT LI€JIU, IIOJIHOTHI MJIM KPATKOCTU H3J10KEHUS
MHGOpMalLUY; CTPEMIICHHUS MOHATh CMBICI OOpalleHHON K 4eJIOBeKY peud (YCTHOM M MUCBbMEHHOM); BEJCHUsI AUalora JUlsl BbIABICHHUS Pa3HbIX TOUYEK
3peHusl Ha paccMaTpUBaeMyl0 MH(POPMAIUIO; BBIPAKEHUS JUYHBIX OLEHOK U CYXICHWI; MPUHATUS BBIBOJA, KOTOPBIM (QOpMHUpPYETCsS B IpoLecce
KOMMYHMKAIUH.

Icmemuueckue yeHHOCMU: NOUMUBHOE UYECMBEHHO-YEHHOCMHOEe OMmHOWeHue: K OKpY’KalolleMy MHpY (KpacoTa, COBEPLIEHCTBO U TapMOHUs
OKpY’Karolllel MpUpoJbl U KOCMOCA B LIEJIOM); MPUPOJHOMY MHUPY BEIIECTB M UX MPEBPALICHUI HE TOJIBKO C TOYKH 3PEHMSI MOTPEOUTENS, a KakK K
HCTOYHUKY IPEKPacHOro, FapMOHHUYHOIO, KPAacHBOI'0, IOJUUHSIOLIETOCS 3aKOHOMEPHOCTSM, NPONOPLUOHAIBHOIO (Ha NIpHUMEpe B3aUMOCBS3U
CTPOEHUS M CBOMCTB aTOMOB M BEILECTB); BBINOJHEHHIO YU€OHBIX 3a/1a4 KaK K MPOLECCY, HOCTABISAIOIIEMY 3CTETUYECKOE YIOBOJILCTBUE (KpacHBOE,
U3AILIHOE PELICHHEe WIN J0Ka3a- TEeJIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIKUT T'apMOHUS); NOHUMAHUE HEeOoOX0O0UMOocmu N300paKeHUs HCTHHBI,
Hay4HbBIX 3HaHUI B YyBCTBEHHOH (opme (Hampumep, B MPOU3BEACHUAX UCKYCCTBA, MOCBSIIEHHBIX HAyYHBIM OTKPBITHSAM, YYEHBIM, BELIECTBAM U MX
MIPEBPALCHUSM).

5. JINYHOCTHBIE, MeTallpeIMeTHbIE U NMPeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI Kypca XUMHUM

ITo 3aBepieHUIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00I11ero 00pa30BaHuUs BBIMTYCKHUKH OCHOBHOM IIKOJIBI JOJKHBI OBIIAIETh CIEIYIOIIUMU
pe3yJibTaTaMu:

JInuHOCTHBIE pe3yJIbTaThI:

-0CO3HaHUe CBOEW STHUYECKON PUHAJUIEKHOCTH, 3HAaHUE UCTOPUM XUMHH U BKJIaZla POCCUHCKON XMMUYECKON HayKH B MUPOBYIO XUMHUIO;
-¢hopmuposeanue OTBETCTBEHHOTO OTHOIIEHUS K MMO3HAHWIO XMMUHU; TOTOBHOCTH U CHIOCOOHOCTH YYAIIMXCSl K CAMOPa3BUTHIO U CaMOOOPA30BaHMIO HA
OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPHI XMMHUH; OCO3HAHHOTO BBIOOpA U MOCTPOEHHE NHANBUIYAIbHOM 00pa30BaTeIbHOM TPAEKTOPHUH;

- hopmuposanue eNOCTHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, HEOTHEMIIEMON YaCThIO KOTOPOIl ABIsETCS XUMUYECKas KApTUHA MUPA;
-06/1a0€eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLINM YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH, B TOM YUCIIE 1 XUMUYECKHIM;

- 0c6oeHue COUUAIbHBIX HOPM, MpaBWI IOBEICHUS, posied U (OopM COIHAIBbHOM >KM3HM B COILMYME, MPHUPOJAE M YAaCTHOM >KU3HM Ha OCHOBE
9KOJIOTMUYECKOM KYJIbTYphl U 6€30MacHOro o0palleHus ¢ BeIeCTBaMU U MaTepuaiaMy;



-¢hopmupoeanue KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIEHHHM CO CBEPCTHHUKAMH M B3pPOCIBIMH B IIpoliecCe 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUJOB JCSITEIBHOCTH, CBSI3aHHBIX C XUMHEH.

MeTtanpeaMeTHbIe pe3yJIbTAThHI:

- onpedenenue NeNel COOCTBEHHOTO 00yUYCHHUS, IOCTAaHOBKA M (hopMysTHpoBaHHUe JijIs ce0sl HOBBIX 3a/1a4;

- naHUpoBaHue TyTel TOCTHKEHHUS KeJIaeMOro pe3ysibTaTta 00ydeHUsI XMMUH KaK TEOPETHYECKOr0, TaK U IKCIIEPUMEHTAIBHOTO XapaKkTepa,

- coommecenue CBOUX JCHCTBHH C IUTAHUPYEMBIMH pPE3yJIbTaTaMH, OCyujecmeienue KOHTPOJS CBOEH JEATEIbHOCTH B IPOIECCE JTOCTHIKCHHS
pe3yibrata, onpedeieHue CIOCOOOB JICHCTBUI IPH BBHIMOIHCHHH JIA00PATOPHBIX W MPAKTHYECKHX PAa0OT B COOTBETCTBHHU C MPaBHJIAMH TEXHHKH
0e301acHOCTH;

-onpedeienie ICTOYHUKOB XUMHYECKON HH(POPMAIIMH, TTOJTyUYSHUE W aHATN3 e€, co3JaHre HH()OPMAIIMOHHOTO MTPOIYKTa U €ro IPEe3CHTAIINS,
-UCNONb306aHUe OCHOBHBIX WHTCIUICKTYaTbHBIX OTCpaIldi: aHaiW3a W CHHTE3a, CPaBHCHHS M CUCTEMATH3alMH, OOOOIICHUS W KOHKPETHU3AIHH,
8blsiGleHUe TIPUIMHHO-CIICACTBCHHBIX CBS3€H W nocmpoeHue JTOTUYECKOTO PACCYKICHUS W YMO3AKIIOYeHHS (MHIYKTUBHOTO, NEAYKTHBHOTO H IIO
aHAJIOTHUH) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COJICPIKAHUS;

- YMeHue CO3/1aBaTh, IPUMEHSTH U IPEOOPa30BbIBATh 3HAKH U CHMBOJIBI, MOJICJIA M CXEMBI JUTSI PEIICHHs YYeOHBIX U TIO3HABATEIBHBIX 3a/1a4;

- popmuposanue v pazsumue SKOJIOTUICCKOTO MBIIUICHHS, YMCHUE MPUMEHITh €r0 B MO3HABATEILHOW, KOMMYHHKATUBHOM, COIIMAIBHON MPAKTUKE
1 1po(heCCUOHATLHOM OpHEHTAIIHH;

- 2eHepuposanue UIEH U ONPeICIICHUE CPEICTB, HEOOXOAMMBIX JUIS X peaTr3alliu.

IIpeameTHbIe pe3yabTaThl:

1) ymenue o00O3HAYATH XMMHYECKHE DJICMEHTBHI, Ha3bIBaTh HMX M XapaKTEpU30BaTh HA OCHOBE IOJIOXKEHHWS B mepuomuueckod cucreme J[. U.
Menneneena;

2) ¢hopmynuposanue U3yUCHHBIX TIOHITHIA: BELIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, MIPOCTOE M CIIOKHOE BELIECTBO,
XUMHUECKas PeaKIus, BUAbBI XUMUYECKUX PEaKIuil U T. 11.;

3) onpedenenue o GopMylaM COCTaBa HEOPTAHUYECKUX U OPraHMYECKUX BELIECTB, BAJICHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB WIJIM CTEMICHH MX
OKHCJICHHUS;

4) nonumarnue uHPOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKHU, (HOPMYIIBI U ypaBHEHHS;

5) ymenuexnraccugpuyuposams npocThie (METAIIBI, HEMETAUIBI, OJIATOPOHBIC Ta3bl) M CI0XKHbBIC (OMHAPHBIC COCTUHCHHS, B TOM YHCIIE U OKCHJIBI, a
TaKXe THIPOKCUIIBI — KHCIIOTHI, OCHOBAaHUS, aM()OTEpHBIE TUAPOKCHIIBI — ¥ COJIN) BEIIECTBA;

6) gopmyruposanue NEPUOJUUYECKOTO 3aKOHA, 0OBSCHEHUe CTPYKTYphl W MH(POpMAIMH, KOTOPYIO HECET MEepHOAMYECKas CHCTEeMa XHUMHUYECKUX
anemenToB JI. . MenzeneeBa, packpvimue 3Ha4eHUS IEPUOJUYECKOTO 3aKOHA;

7) ymeHue xapaxmepuzo6ams CTPOSHHE BELIECTBA — BHUJIbI XUMHUUECKHX CBS3EH M THITBI KPHCTAJUIMYECKUX PEHIETOK;

8) onucanue cTpoeHNs: aTOMOB XMMUYECKUX DJIEMEHTOB C IOPSIIKOBBIMH HOMepamu 1—20 u 26, omobpadicerue uX ¢ TIOMOIIBIO CXEM;



9) cocmasnenue PopMya OKCHIIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHIIOB;

10) uanucanue CTPYKTYpPHBIX (GOPMYJT MOJCKYISIPHBIX COCIUHCHUH W (POPMYJIbHBIX CIMHUI] MOHHBIX COCJAMHCHUH IO BAJICHTHOCTH, CTCIICHU
OKHCJICHUS WU 3apsly HOHOB;

11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XMMHH: TOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOCHHSI, COXPAHEHHs MAacChl BEILICCTB,
3aKOH ABOTaIpo;

12) ymenue gpopmynuposams OCHOBHBIE ITOJI0KEHHSI ATOMHO-MOJICKYJSIPHOTO YYCHHS ¥ TEOPUH DJICKTPOIUTHYCCKON JIUCCOLUALIUH;

13) onpedenenue npu3HAKOB, YCIOBHN MPOTEKAHHS M MPEKPAILCHUS XUMHYESCKUX PEAKIIHIA;

14) cocmaenenue MONEKYISIPHBIX YPABHCHUIH XHMHYECKHX PEaKIHH, IOATBEPXKAAIOIINX OOIIME XWMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPraHMYECKUX BELIECTB M OTPAXKAIOLINX CBSA3U MEXAY KJIacCaMM COEUHEHUM;

15) cocmaenenue ypaBHeHHI peakiMii ¢ y4acTHEM JICKTPOJIMTOB TAKXKE B MOHHOH (opme;

16) onpedenenue No XUMHUYECKUM YPABHCHUSM MPUHAIICIKHOCTU PEAKIMA K ONMPEACIEHHOMY TUITY WU BHILY;

17) cocmaenenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIX PEAKIIHIA C TOMOIIBIO METO/A JICKTPOHHOT0 OallaHca;

18) npumenenue MOHATUI KOKUCICHUE» U «BOCCTAHOBJICHHE) ISl XapAKTCPUCTUKU XMMUYECKUX CBOIMCTB BEIECTB;

19) onpedenenue c NTOMOILBIO KAYECTBEHHBIX PEAKIMI XJIOPH/-, CyIb(daT- 1 KapOOHAT-aHHOHOB M KATHOHA AMMOHHUSI B PaCTBOPE;

20) ob6vscHenue BIUSIHAS Pa3IMYHBIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKHX PEAKIHN;

21) ymenue xapaxmepuzoéams TOIOKECHHE METAIOB U HEMETAUIOB B IMEPUOANYECKON CHCTEME JJIEMEHTOB, CTPOCHHE MX aTOMOB M KPHCTAJLIOB,
obimue pu3nUecKrue 1 XMMUYECKHe CBOMCTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHeM €€ MPUUUH;

23) ycmanognenue pasiuyuuil THAPO-, MUPO- U DICKTPOMETAILUTYPTHH U WLIIOCMPUPOSAHUe ITUX PA3IMYUid MPUMEPaMH MPOMBIIUICHHBIX CIIOCOOOB
MOJTyYCHUST METAJIOB,;

24) ymenue oasamo 001TyI0 XapakTepucTuKy 3memMeHToB |, 11, VIIA rpymm, a Taxke Boopo/ia, KUCIOpo/a, a3oTa, cepsl, hochopa, yriepoaa, KpeMHUS
1 00pa30BaHHBIX UMM IPOCTHIX BELIECTB M BKHEHIINX COEAMHEHUH (CTpOeHHe, HaXOXJEeHHE B IPUPOe, MoJyuyeHHe, (pu3nueckue U XMMUYECKHUe
CBOMWCTBaA, IPUMEHEHHE);

25) ymenue onucvleams KOPPO3UIO METAIIOB U CIIOCOOBI 3AIIIUTHI OT HEE;

26) ymeHuenpouz6o00ums XUMHUYECKUE PAcUYEThl C HCIOJB30BAHHEM IOHATHH «MaccoBasl IOJS BEIIECTBA B CMECH», «KOJHYECTBO BEILECTBAY,
«MOJISIPHBIN 00bEM» 110 hopMyJiaM U YpaBHEHHSIM peaKkLnii;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3YYCHHBIX OPraHMUYSCKHUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B TIPOrPaMMe IKCIIEPUMEHTOB, PACNO3HABAHIE HEOPTAHUYECKIX BEIIECTB 110 COOTBETCTBYIOIIUM MTPU3HAKAM;

29) cobarodenue ipaBi 0€30MACHON PadOTHI B XUMUYECKOM KaOWHeTe (J1abopaTtopun).



Conep:xanue yueOHOT0 npeamera
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeJeJII0)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemrectBa. CBolicTBa BelleCcTB. JTalOHHbIE (PU3MUYECKHE CBOWCTBA BEIIeCTB. Marepualibl U MarepuaioBeieHue. Pojab XuMuu B KU3HU
COBpeMEHHOTO0 o01ecTBa. OTHOIICHHE O0IIECTBA K XUMHUHU: XeMOPUIHI U XeMOo(DOoOusi.

Mertoas! u3ydyenus xumun. Habmoaenue. Dxcnepument. Monenuposanue. Mojienu MarepuaibHble U 3HAKOBBIE I CUMBOJIBHBIC.

I'a3pr. XKugkoctu. TBépabie BemiecTBa. B3anMHbIE Mepexojsl MEXIy arperaTHbIMH COCTOSHHSIMH BEIECTBA: BO3TOHKA (CyOnmmanus) u
necyOauManusi, KOHJICHCAIUs U UCTIApeHHE, KPUCTAIUTM3ALUS U TIJIaBJICHHE.

®dusnueckue apieHus. YucTeie BemecTBa U cMecu. ['oMoreHHbIie u rereporeHHsie cmecu. Cmecu razoo0pasHbie, Kuakue u TBEpabie. Criocoob
pasfenieHds CMeceil: TeperoHka, WiM TUCTHUISAIMS, OTCTauBaHHe, (UIbTPOBAHUE, KPUCTAUIM3ALMA WM BBIIAPUBAHHE. XpomaTorpadus.
[Ipumenenue >TUX criocob0B B 1a00paTOPHOI MpPaKTUKE, HA MPOU3BOICTBE U B OBITY.

XUMHUYECKUE 3JIEMEHThI. ATOMBI U MOJEKYJbl. [IpocThie u cinoxkHble BeniecTBa. AJUIOTponusa Ha npuMmepe kuciaopoga. OCHOBHBIE MOJIOKEHUS
aTOMHO - MOJIEKYJISIpHOTO yueHus. MoHbl. BemiecTBa MOJIEKYIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

3HaKku (CUMBOJIBI) XUMUYECKHUX 371eMeHTOB. MH(popMalusi, KOTOPYIO HECYT 3HAKH XMMHUECKUX AJIEMEHTOB. DTHUMOJOTHS HA3BaHUM HEKOTOPHIX
XUMHUYECKUX A1eMeHTOB. [leproauyeckas Tadnuna xumudeckux snemeHToB J[. . MenneneeBa: KOpOTKONEPUOAHBIN U JITMHHOTICPUOAHBIM BapUAHTHI.
[lepuons! u rpymnmsl. ['naBHasg u nobouHas noarpynnsl, Wik A- u b-rpynnel. OTHOCcHTENbHASI aTOMHAs Macca.

Xumnueckue ¢opmyinsl. MHaekesl u koddduuuentsl. OTHOCUTENbHAS MOJEKYJspHas macca. MaccoBasi J10Jii XMMHYECKOIO AJIEMEHTa B
coenquHeHnu. MHdopmanys, KOTopyro HeCyT XUuMU4ecKre GopmyIibl.

BanentHocts. CTpyKkTypHBIE (hOpMYIIbl. XUMUUECKHE IEMEHTHI C MOCTOSIHHON U MepeMEHHOM BaJeHTHOCTHIO. BBIBO OpMyIIbI COeMHEHUS
1o BajeHTHocTU. OmnpeneneHue BaICHTHOCTH XMMUYECKOro 3JeMeHTa o (opmyse BemiectBa. CocTaBieHHe Ha3BaHUI COENMHEHHH, COCTOALINX M3
IBYX XUMHUYECKUX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITIOCTOSIHCTBACOCTABABEILIECTB.

XUMHUECKHE peakuuu. PeareHTosl 1 npoayKThl peakiuu. [[pru3Haky XuMHUECKUX peakivil. Y clIoBUs UX MPOTEKaHUs U NpekpaunieHus. Peakiuu
rOpeHusl. DK30TePMUYECKUE U SHIOTEPMHUUECKHUE PEAKIIIH.

3aKOH COXpaHEHHs MacChl BellecTB. XuUMu4eckue ypaBHeHHs. CocTaBiieHHME XHMMHUYEeCKuX YypaBHeHMH. WHpopmaius, KoTopyro HECET
XUMHUYECKOE YPABHEHHUE.

Krnaccudukanys XuMUYeCKUX Peakifil Mo COCTaBy W YMUCIY PEareHTOB M MPOAYKTOB. THUIBI XUMHYECKHX peakuuid. Peakium coennHeHus,
pasnoxeHus, 3aMenieHns 1 ooMena. Karanuszarops! u katamus.

JdemMoHcTpanuu

*  Konnekmus MmaTepraioB U U3IEIUN U3 HUX.



*  Monenu, UCTIONIB3YEMBIE Ha YpOKaxX (PU3UKH, OMOJIOTHU U Teorpaduu.
*  OObEMHBIE U IIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
* Moaenu KpUCTAIIMYECKUX PELIETOK.
* CoOupanue npubopa s MOTyYeHHS ra3a U MpOBEpKa €ro Ha TePMETUYHOCTb.
* Bo3ronka cyxoro jbja, Hoaa win HapTaauHA.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* Pa3nenenue IByX HECMEIINMBAIOIINXCS )KUIKOCTEW C IOMOIIBIO IETUTEIBbHON BOPOHKH.
e JIuCTHIUTITOP U ero padora.
* VYcraHoBka i GUIBTpOBaHUS U e€ paboTa.
* VYcraHoBKa /715 BeITapuBaHuUs U €€ padoTa.
* Kostekuus OBITOBBIX TPUOOPOB /7151 PUIBTPOBAHHUS BO3AyXa.
* Paznenenue kpacsiero BemecTsa omactepa ¢ IoMOIIbI0 OyMaXHOH XpoMaTorpagum.
*  Mojenu aJuIOTPONHBIX MOAU(PUKALUN YrIIepoia U Cepbl.
* [Ilonyuenue o30Ha.
* TlopTtpetsl . 4. bepuenunyca u 1. 1. Menneneesa.
* KopoTkonepuoaHslii 1 AIMHHONIEPUOHBINA BapuaHTsl [lepunoanueckon cucremsl /1. 1. Menneneesa
* KoHcTpynpoBaHH€ MIapOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.
* Amnnapar Kunmna.
* PaznoxeHue 6uxpomara aMMOHHMSL.
* [T'opeHue ceprl U1 MarHUEBOM JICHTHI.
* Iloptpetsl M. B. Jlomonocosau A. JI. JIaBya3be.
*  OmnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACCHI BEILIECTB.
* T'openue pocdopa, pacTBoOpeHHE IPOAYKTa TOPEHUS B BOJIE M UCCIIEOBAHHUE MTOJYYEHHOTO PacCTBOPA JIAKMYCOM .
* BsaumoaelcTBuE COIITHON KUCIIOTBI C IUHKOM.
* Tlonyuenue rumpokcuaa meau(Il) u ero pasnoxxeHue npy HarpeBaHUH.
JlabopaTopHbIe ONbITHI
1. O3HakomieHHE C KOJUIEKIUEN JTab0PaTOPHOI TIOCY/IBL.
2. TIpoBepka pubopa 1JIs MOTy4EHUs Ta30B Ha TEPMETHIHOCT.

3. O3HaKoMJIEHHE ¢ MUHEpAaMH, 00Pa3yIOIIMMU [PAHUT.



[TpuroroBneHue reTeporeHHON CMeCH MOPOIIKOB CEPBI U JKENe3a U X pa3JielieHHeE.
BzaumopeiicTBre pacTBOPOB XJIOPUJOB M MOJUIO0B KAJIUS C PACTBOPOMHUTpATa cepedpa.
[Tonyuenune runpokcuna meau(ll) u ero B3aumoelicTBue ¢ cepHON KMCIOTOM.

B3anMozeincTere pacTBopa coAbl ¢ KUCIOTOM.

o NGB

[IpoBepka 3aKoHa COXpaHEHUSI MACChI BEIIECTB HA MPUMEPE B3aUMOJACUCTBUS MIEIIOYN U KUCIOTHI.
9. TlIpoBepka 3aKOHA COXPAHEHHs MACChI BEIIECTB HA IPUMEPE B3aMMOIEHCTBHSA MENOUM U coin xkeesa (I10).
10. Paznoxenue nmepokcuaa BOAOPOIA ¢ HOMOLIBIO OKcuaa Mapranma (IV).
11. 3amemenue kene3oM MeIM B MEIHOM KyIIOPOCE.
IIpakTnyeckue padoThl
1. 3HAKOMCTBO C JJabopaTopHBIM 000pynoBaHueM. [IpaBuia TeXHUKN O€30MacCHOCTH MIPH padboTe B KaOuHeTe XuMuH. HekoTopsie BUIBI padoT.
2. Amnanu3 no4ssl
Ba:xuneiinmue npeacraBuTe/ M Heoprannveckux Bemects. KomyecrBeHHbleoTHOIIEHUs1 B XuMHuHU(18 yacoB)
CocraB Bo3ayxa. [Tonsitue 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOAHON Ta30BOM cMecH — BO3/yxa. Pacuér o0bEMa KOMIIOHEHTa ra30BOM
CMECH I10 ero 00bEMHOI1 10J1e U HA00O0pOT.
Kucnopon. O30m. [Tonyuenue kucnopona. Codupanue u pacro3HaBaHUE KHCI0po1a. XUMHUECKHE CBOMCTBA KUCIIOPOIa: B3aUMOJICHCTBHUE C
MeTaJUIaMH, HEeMETaJIJIaMU U CII0KHBIMU BerecTBaMu. [Ipumenenue kucinopoaa. KpyroBopor kuciopoaa B mpupoe.
Oxkcunpl. OOpazoBaHue Ha3BaHUI OKCUAOB 1O UX Gpopmynam. CoctaBieHre GopMysT OKCHIOB 10 UX Ha3BaHUsIM. [IpencTaButenu oKCUI0B: BoJa U
YTJIEKUCIIBIN Ta3, HETalIéHast U3BECTh.
Bonopon B npupozae. ®usndeckre 1 XMMUYECKHUE CBOMCTBA BOJOPOA, €0 MOJYyUYE€HHUE U TPUMEHEHHE.
Kucnotsl, ux cocraB u knaccudukarnus. Maaukaropsl. Tabnuna pactBopuMoctu. CossiHast U cepHast KUCIIOTHI, HX CBOMCTBA U
MIPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocCTh coseii B Boge.[IpeacraBurenu coneii: XJopul HaTpusi, KapOoHat HaTpusl, hocdaT Kalblus.
[Tocrosinnas ABoraapo. Konnuectso Bemectsa. Monbs. MonsipHas Macca. KpaTHble eMHHUIIBI H3MEPEHUSI KOJIMYECTBA BEIleCTBa —
MUJUTUMOJIb ¥ KHJIOMOJIb, MUJUTUMOJISIPHAS U KMJIOMOJISIPHAsI MacChl BEIIECTBA.
Pacuérbl ¢ ncrosnb30BaHUEM MOHATHH «KOJMYECTBO BEUIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSIHHAsE ABOTapo».
3akoH ABorajipo. MomnsipHblii 006EM razoo0pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJHOTO Ta3aro APYyromy.
Kpatnpie e THHUITBI H3MEPEHUS — MUJUTUMOJIIPHBIA W KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.
Pacu€rthl ¢ ncnonb30BaHUEM MOHITHIH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJIPHBIA 00BEM Ta30By», «IIOCTOSTHHAST ABOTAIpO».
Pacué€rhl ¢ ncnonb30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJIIPHBIA 00BEM Ta30B», «UUCIO ABOTAIPO».
I'unpocdepa. KpyroBopoT Bos! B pupoae. PuU3ndeckre U XUMHUUECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBUE C OKCHIAMH.
OcHoBaHus, ux cocraB. PacTBopuMOCTh OCHOBaHUM B BoJie. MI3MeHeHne OKpacKyu MHAMKATOPOB B IIEIOUHOU cpene. [IpeacraBurenu mienovei:



TUIPOKCHU/IBI HATPUS, KNS U KaJIbLUS.
PacTBopuTens u pactBopénnoe BeniectBo. PactBopsl. PactBopenue. ['uapatel. MaccoBast 10715 paCTBOPEHHOIO BelecTBa. Pacuérel, CBsI3aHHbIE
C MCII0JIb30BAaHUEM ITOHATHS «MAcCcOBast 10JI1 pAaCTBOPEHHOIO BELIECTBAY.
JdemMoHcTpanuu
* OmpeneneHue coiepKaHus KUCIOPOAA B BO3IyXeE.
* TlonmyueHue KMCIOPOa Pa3I0KEHUEM IIEPMaHraHaTa Kajlus U epoKCuaa
BOJOpOAA.
* (CoOupaHnue METOJIOM BBITECHEHHS BO3yXa U BOIBI.
* Pacno3HaBaHUEKUCIOPOA.
* T'openue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOJE.
*  Kounekuus oKCUI0B.
* [Tlonydenue, cobupanue U pacro3HaBaHUE BOJOPO/IA.
* Topenue Bogopona.
* BsaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
e  Kosnekuus MUHEpaJIbHBIX KUCIOT.
* [IpaBuio pa3baBieHus: cepoil KUCIOTHI.
*  Komnekuus comnei.
* Talnuua pacTBOPMMOCTH OCHOBaHUM, KUCIIOT U COJIeH B BOJE.
* Hekoropsle MeTaIbl, HEMETAIIIBI U COEUHEHMS KOJIMYECTBOM BEIECTBA B | MOJIb.
*  Monenbs MOISIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHbIe ONbITHI
12.  TlomyTHeHHE U3BECTKOBOM BOJBI PH MPONYCKAHUHU YIIIEKUCIIOTO Ta3a.
13.  Tlonyyenue BomOPOaA B3aMMOIEHCTBUEM IIMHKA M COJSTHOM KHMCIIOTHL.
14. PacnosHaBaHue KMCIIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CpEJIE.
16. Osnakomienue ¢ mpemaparaMd JIOMANIHEN MM MIKOJLHOW aNTeYKM — PacTBOPAMM IIEPOKCHIA BOJOPOJA, CIIMPTOBOM HACTOMKHM MOIa W
HAIIATBIPHOTO CIHUPTA.
IIpakTnyeckune padoTnl
3. Tonyuenue, coOMpaHue ¥ pacro3HaBaHUE KUCIOPO/IA.

4. Tlonyuenue, COOMpaHUEN PaCcIO3HABAHKE BOAOPOIA.



5. IIpuroToBieHUE PaCTBOPOB COJIEN C UX 3aJAHHON MACCOBOM JOJIEM.
OcHOBHBIE KJIaCChl HeOPranudeckux coequnenuii (10 yacon)
O06o061IeHne cBeieHmit 00 OKCHIaX, NX KIacCU(pUKAIIUU, Ha3BaHUSAX U CBOMCTBaX. CIIOCOOBI MOTYYCHHS OKCHIOB.

OcHoBanus, X KiIaccu(UKAIMs, Ha3BAaHUS W CBONCTBA. B3amMopeicTBHe C KHUCIOTaMHU, KHCIOTHBIMH OKCHUJAMH W COJSMHU. PasnmokeHue
HEpAacTBOPUMBIX OCHOBaHMM. C110COOBI MOJTy4€HUsI OCHOBAaHU.

Kucnorel, ux xnaccupukamuss u HazBaHus. OOmMEe XWMUYECKHME CBOMCTBA KHUCIOT. B3ammozelcTBuE KHUCIOT C MeTaJUIaMHu.
DNEKTPOXUMHUYECKHUI PsJl HAPSHKCHUH MeTaIIoB. B3anmoeiicTBrue KUCIIOT ¢ OKCUIAMU METAaJIIOB.
B3anMoeiicTBre KUCIOT ¢ OCHOBAaHUSMHU — pPEaKIsl HeUTpanu3anuu. B3anMoaelicTBIE KHCIOT € COJISIMH. [Tony4yeHne OECKUCIOPOIHBIX
Y KUCIIOPOJICOJEPKAIIIX KUCIIOT.

Coun, ux kiaccuduKanus 1 cBoicTBa. B3aumoeiicTBue coneld ¢ MeTaliaMu, OCOOCHHOCTH 3THX peakiiuii. BzauMoeiicTBue coneli ¢ cosisiMu.

I'eHeTnyeckue psIbl METAILIA M HEMeTallIa. | eHeTHYeckast CBSI3b MEXTy KJIacCaMU HEOPTaHUYCCKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumoseiicTBrE OKCH/IA KATbLKS C BOJOM.
18. ITomyTHEHME N3BECTKOBOI BOBL.
19. Peakmus HEUTpaIu3aluu.
20. IMonyuenue runpoxcuaamenu(ll) u ero B3auMozeiicTBre ¢ KMCIOTOM.
21. Paznoxenue ruapokcuaa meau(ll) mpu Harpepanuu.
22. B3auMoeicTBHE KHCIIOT C METAILIAMH.
23. BzaumoeiicTBUE KHCIOT C COMSMHU.
24. O3naKOMIIEHHE C KOJUIEKIIUEN CONIEH.
25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.
26. B3zaumojeiicTBue coseif ¢ ConsiMu.
2. TeHeTnyeCcKas CB3b Ha PUMEPE COEAUHEHUM ME/H.
IIpakTnyeckune padoTnl
6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

Ilepuoauyecknii 3axoH u Ilepuoanyeckas cucreMa XMuMH4ECKHX 3JIEMEHTOB
. . MenaeneeBau crpoenre aroma( 8 4acon)
EctecTBeHHbIE ceMelcTBa XMMHUUECKHUX AJIEMEHTOB: IIEJI0OYHbIEN IIEIOYHO3EMENbHbBIE METAJIIbl, TaJIOr€Hbl, HHEPTHbIE (OJaropoJHbIE) Ta3bl.
AmdoTepHOCTh. AM(DOTEPHBIE OKCUIBI U THAPOKCH IbI. KoMITIeKCHBIE COH.
Otkpsitue J. . MenneneeBbim Ilepuonnueckoro 3akoHa u cozganue uM [leproandeckoit cucTeMbl XUMUYECKUX JIEMEHTOB.



ATOMBI KaK (bopMa CYIICCTBOBAHUSA XUMHUUCCKHUX 3JICMCHTOB. OcHoBHBIC CBCACHUA O CTPOCHUH aTOMOB. I[OKaBaTeJIBCTBa CJIO)KHOCTHU CTPOCHUSA

atoMoB. OmbiTel Pesepdopa. [lnanerapHas Moienb CTPOCHUS aTOMA.
CocTaB aTOMHBIX i€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAS aTOMHAas Macca. B3auMOCBsI3b MOHATUH «TIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS

aTOMHasi Maccay.
Muxkpomup. OnekTpoHbl. CTpoeHHE SJECKTPOHHBIX YpPOBHEHM aTOMOB XuMHUYecKuX 3jeMeHTOB NoNe 1-20. Ilonsatwe o 3aBepiieHHOM

AJIIEKTPOHHOM YpPOBHE.
N3otomnbl. @usndeckuit cMmpicn cuMBoiinku [lepuoanueckoii cuctembl. CoBpeMeHnHast popmynupoBka [lepuonnueckoro 3akoHa. M3meHeHus

CBOMCTB 2JIEMEHTOB B MIEPHOJIaX M TPYIIAX, KaK (PYHKIUS CTPOCHHS JICKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTUKa JIEMEHTa-MeTaJlla M 3JIEeMEHTa-HeMeTala 1o UX MojokeHuto B Ilepuoanueckoil cucrteMe xumuyeckux snemeHToB Jl. M.

Menaeneena.
JdeMoHcTpauuu

* Paznuunbie GopMBbI TAOIHI] TIEPUOAUIECCKON CHCTEMBI.

* MopenupoBanue noctpoenus [lepuognueckon cucrems J[. 1. Menpaeneena.

*  Mopenn aTOMOB XMMHUYECKHX 3JIEMEHTOB.

* Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 IIepro10B

JlaGopaTopHbIe ONBITHI.
28. TMonyuyenne aM(pOTEPHOrO TUAPOKCHIA U UCCIEI0BAHUE €I0 CBOMCTB.

Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu (11 yacos)

HonHas xumuueckasi cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB U HeMeTauioB. Cxembl 00pa30BaHUs MOHHOM CBSA3M s OMHAPHBIX
coeauHeHuil. MloHHBIE KpUCTAIIMUECKUE PEIIETKH U (PU3UYECKHEe CBOMCTBA BEIECTB C 3TUM THUIIOM pewETok. [loHsaTHe o GopmMynbHON equHMLEe
BELIECTBA.

KoBasnieHTHass XuMHYecKas CBs3b. OJEKTPOHHBIE M CTPYKTypHble (opmynbsl. KoBaneHTHas HemossipHast cBs3b. Cxembl 00pa3oBaHMs
KOBAJICHTHOM CBSI3U JUIsl OMHApPHBIX COEAMHEHUN. MOJEKyIsipHble U aTOMHbBIE KPUCTAJNIMYECKHE PEIIETKH, U CBOWCTBA BEIIECTB C ATHUM THUIIOM
pEUIETOK.

DNeKTPOOTPULATENIbHOCTh. P anmekTpooTpunarenbHocTH. KoBaneHTHas monsipHas XuMudeckas cBsi3b. Jumonb. CxeMbl oOpa3oBaHHs
KOBAJICHTHOM MOJIIPHOW CBSI3U U1 OMHApHBIX COeIMHEHUN. MoJeKkynspHble U aTOMHbIE KPUCTAJUIMUYECKHE PEHIETKH, CBOMCTBA BEUIECTB C 3TUM
THUIIOM PELIETOK.

Mertannnueckass XMMHUYECKasl CBA3b M METalIMdeckas KpucTauindeckass pemi€rka. CBOMCTBa BEUIECTB C 3THM TUIIOM peEIIETOK. EnuHas

npupoaa XuMH4YCCKUX CBsI3EH.



Crenenp okucieHus. CpaBHEHHE CTENEHH OKHCICHHMS M BajleHTHOCTH. IIpaBmia pacuéra cremeHel OKHUCIEHUS MO (GopMylaM XHUMHUYECKUX
COCIMHECHUM.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiMy. OnpeesieHne CTeNeHel OKUCIEHUS s 3JIEMEHTOB, 00pa3yloIlUX BEIIECTBA Pa3HbIX KJIACCOB.
PeakiunnoHHoro oOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENh M BOCCTAHOBUTEIb, OKUCIEHHWE M BOCCTAHOBJICHHUE.
CocraBiieHre ypaBHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIXPEAKIIUI METOOM AJIEKTPOHHOTO OaslaHca.

JdemoHcTpauuu

* Bugeo ¢pparmenTs U cnaiinel «MloHHAsS XUMHYECKAst CBA3b ».

e KoJeknus BEMECTB ¢ HOHHOW XUMHUYECKOU CBS3bIO.

* Mojenu HOHHBIX KPUCTANINYECKUX PEIIETOK.

* Bugaeodparments u crnaiiibl «KoBaleHTHAIXUMHUYIECKAs CBS3bY.

¢ Kouteknus BemecTB MOJIEKYJIIPHOTO MU @aTOMHOT'O CTPOEHUSI.

*  Mojuenu MOJIEKYJISIPHBIX ¥ aTOMHBIX KPUCTAJUINYECKHUX PEIIETOK.

*  BuneodparmenTs u cnaiiapl «MeTtamindeckass XUMAYECKas CBS3bY.

e Komneknus «MeTajuibl U CIIaBbI».

* BsaumojeiicTBHE IUHKA C CEPOiA, COITHON KUCIO0TOM, XiopuaoM meau (11).

* T'opeHne Maraus.

* B3anmonencTBHue XJIOPHOU U CEPOBOJIOPOAHOMN BOIBL.
JlaGopaTopHble ONBITHI

29. U3rotoBieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOMCTBA METAJITMYECKON CBS3H

Conep:xanue yueOHOT0 npeamera
Xumus 9 kjaace
(68 uacosB, 2 yaca B HeJIeJTI0)
IloBTOpEeHue u 0000mIeHNe cBeleHUi 10 Kypcy 8 kiaacca( 5 yacos)

bunapnsie coenunenus. Okcuabl coneobpasyrone u HeconeoOpasyronme. [uapokcuabl: ocHOBaHUs, aMm(oTepHble, KUcIoThl. Cpeanue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o06mieHre cBeeHU 0 XUMHUYeCKUX peakiusax. Kiaccupukanus XMMUYECKHX peakluid MO0 pa3iMYHbIM OCHOBAHHSIM: COCTAaBY U YHCIY
pearupyromux M o0pa3yroUIUXCsi BEHIECTB, TEIIoBoMY 3¢ (dEKTy, HampaBlIeHUI0, MU3MEHEHUIO CTEMEeHEH OKHCICHHS DJIEMEHTOB, 00pa3yoIHnx
pearupyrouue BenecTna, (hase, HCIOJIb30BAHUIO KaTaIu3aTopa.

[TonsiTHe O CKOPOCTH XUMHUYECKOU peakiuu. DakTopbl, BIUSIONUE HA CKOPOCTh XUMUYECKUX PEAKIU: MPUPOJIa PEarupyrolux BEIIeCcTB, HX
KOHIIEHTpAIlUs, TeMIIepaTypa, IIoalb COMPUKOCHOBEHHMS, HaJUre Katanu3aTopa. Karamus.



JdeMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMUA METAJNIOB U HEMETAJLJIOB.
* O3HaKOMJIEHHE C KOJUIEKLIUAMHU OKCUJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKLIUU OT MPUPO/Ibl PEArupyOLUX BEIIECTB.
* 3aBHCHMOCTb CKOPOCTH XMMHUECKOW PEaKLUU OT KOHLEHTPALUK PEarupyoLiX BEIeCTB.
* 3aBHCHMOCTbH CKOpPOCTH XUMHYECKOM pCaKkuuu OT Iiomaanu
COIIPUKOCHOBEHUS PEArnpyIOIUX BEIECTB (KKUITALINH CI0I»).

* 3aBHCHMOCTb CKOPOCTH XMMHUECKOW PEaKLUU OT TEMIEPaTypbl pearupyrolux BEIECTB.
JlabopaTopHbIe ONbITHI

B3aumoseiicTBre aMmMuaka U XJ0poBOJIOPOa.

Peakuus HenTpanuzanum.

Hab6mronenue Temoboro 3¢ dekra peakiuy HeHTpaaTu3amum.
B3aumogeiicTBue cepHoit Kuciotsl ¢ okcuaoM meau (I1).

Paznoxenue MEpOKCHUZa BOAOpOoaa C IOMOIIbIO KaTala3bl KapTO(l)eJIfl

o ukownE

3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKIMM OT MPUPOJbl PEarupyroIINX BEIIECTB HA IPUMEPE B3aUMOJCIHCTBUS PAcTBOPOB THOCYJb(aTa
HaTpUs U XJIopuaa 6apusi, THOCYIb(aTa HATPHUs U COJSTHOM KUCIOTBI.

7. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKI[MU OT NPUPO/IbI METAILIOB IPH MX B3aUMOJIENCTBUM C COJITHON KUCIIOTOM.
8. 3aBHCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOJIBI KUCIIOT NPH B3aUMOIEHCTBIH HX C JKEIE30M.

9. 3aBHCUMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBHCMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11.  3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMHU OT IUIONIAIN CONPUKOCHOBEHHS PEArMPYIONINX BEIECTB.

12.  3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT KATAIM3aTOPa.

XHuMHYeCcKHe peaKlii B pacTBOpax 31eKTpoanToB( 10 yacos)

Ilousitne 06 3HeKTpOHHTquCKOﬁ Juccorualnuu. SHGKTPOJ'II/ITLI N HEOJICKTPOJIUTHI. MexaHu3M aucconraguu SJICKTPOJIUTOB C pa3IndHbIM
xapakTepoM cBsi3u. CTETeHb YJIEKTPOIUTHIECKON nuccornanuu. CHUIbHBIC U C1a0ble DJIEKTPOITUTHI.

OCHOBHBIE TTOJIOKEHHUS TCOpUHU BJ'IGKTPOJ'II/ITI/I‘—IeCKOI\/'I JUuccoIuanuu. KJ'IaCCI/I(i)I/IKaIII/IH HOHOB M X CBOICTBA. KI/ICJ'IOTI)I, OCHOBAHHJA U COJIM KakK
ANEKTPOJUTHI. VX Kitaccudukanus u TucCoIuaIus.

O6IJ_II/IC XUMHYECKHE CBOMCTBA KHCJIOT: HM3MEHEHHE OKpaCKu HHIUKATOPOB, B3aHMOJICHCTBHUE C MCTAJlJIaMH, OKCHUAAMHU W THUAPOKCHUIAMU



METAJUIOB U COJISIMU. MOJNIEeKyJIsipHbIE U MOHHBIE (ITOJTHBIE U COKPAIIEHHBIC) YPABHEHUS PEaKIUH.
XUMHYECKUN CMBICII COKPALIEHHBIX YPABHEHUH. Y CIIOBUS NIPOTEKAHUS PEAKIIMI MEXKY DJIEKTPOJIMTAMU 10 KOHLA. PsAJl aKTUBHOCTH METaJlIOB.
OO0uIe XMMHYECKHE CBOMCTBA IEI0YEH: B3aMMOIECHCTBHE C KHUCIOTaAMHU, OKCHAAMU HEMETAIoB, coysiMu. OOIMe XMMHYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBUE C KUCIOTAMHU, PA3JI0KEHHUE MPU HarpeBaHUU.
OO0mue XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJCHCTBHE C KUCIOTaMH, IIEJI0YaMU, COJIIMU M MeTaJlaMy. B3auMoaecTBrue KUCITBIX
coJiel cO IeI0YaMu.
I'uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE COJIeH ¢ BOJOW. [ MApOIM3 COMM CUITLHOTO OCHOBAHUS U C1a00W KUCIOTHL. ['Hapoiau3 coau ciraboro
OCHOBaHMS U cuiibHOU KucaoThl. [lkana pH.
CaoiicTBa KUCJIOT, OCHOBAHHMM, OKCUJOB M COJIEH B CBETE TCOPHUM BJICKTPOJUTHUYECKOW JUCCOUUALMU U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.
JdemoHcTpanmu.
* HcnblTaHWE BELIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
*  3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALUH.
* JIBMIKEHHME OKpAIICHHBIX MOHOB B JIEKTPUYECKOM ITOJIE.
* OnpeneneHue xapakTepa Cpe/ibl B pacTBOpax COJICH.
JlaGopaTopHbIe ONBITHI.
13. Muccounanus cnadbiX >JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTEL
14. ismenenue oKkpacku HHAMKATOPOB B KMUCJIOTHOM CPEJIE.
15.  Peaknus HelTpanu3aluy pacTBOpa MEIOYU Pa3IUYHBIMU KUCIOTAMH.
16. Tlomyuenue ruapoxcuna meau (11).1 ero B3anmMoeicTBHE C Pa3IMYHBIME KHCIOTAMH.
17. BzaumogpeiicTBue cuabHBIX KUCIOT ¢ okcumom meau (11).
18-20. B3aumoaeicTBUE KUCIOT C METaLIaMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTyaHsS KDEMHUEBON KHCIOTBI.

23. KayecTBeHHas peakiys Ha XJIOPH]L - MM CYJIb(paT-HOHbI
24. i3meHeHne OKpacKy MHIMKATOPOB B IIETOYHOM CpeIeE.
25. BzauMoieiCTBHE HIENOYEN C YTIIEKUCIIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tonyuenue runpoxcuaa meau (1) u ero pasnoxenue.
28. B3zanmoelicTBre KapOOHATOB ¢ KHCIOTAMH.



29. Tlonyuenue ruapoxcua xenesza(lll).

30. BzaumoseiicTBue xenesa ¢ pactsopom cyibgara meau (1)

IIpakTnyeckue padoThl

1. CsolicTBa KUCIIOT, OCHOBAHMII, OKCUJIOB U COJIEH B CBETE TEOPUH JJIEKTPOJIUTUYECKOM TUCCOUHUAIIUM M OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUI

HemeTtanibl u nx coenunennsi(25 yacon)

CrpoeHne aTOMOB HEMETAJUIOB U UX HojoxkeHue B llepumonnueckoil cucreme. Psan anexrpoorpuuarensHocTd. Kpucrammmdyeckue peméTrku
HEMETaJIOB — IPOCTBIX BeIecTB. AJioTponus U e€ npuuuHbl. Pu3ndeckue cBoiicTBa HeMeTauloB. O0IuMe XMMUYECKHE CBOMCTBA HEMETAIJIOB:
OKHCIIUTEIbHbBIE U BOCCTAHOBUTEIIBHBIE.

["anorensl, cTpoeHHe HMX aTOMOB M MojeKyl. Pu3znyeckue M XMMHMUYECKHE CBOMCTBA TaJlOr€HOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMICTB
raJJOreHOB B 3aBHCUMOCTU OT MX moyiokeHus: B Ilepumonmueckoil cucreme. HaxoxkeHue rajoreHoB B MPHUPOJE U HMX IOJydyeHHe. 3HAUeHUue U
IIPUMEHEHHE T'aJIOr€HOB.

["amoreHoBOIOPOABI M COOTBETCTBYIOLME UM KHUCJIOTHI: IUIABUKOBAas, COJIAHAsA, OpOMOBOJOpOJHAs, HOJ0BOIOpoAHAsA. [amoreHumsl.
KagecTBeHHBIE peakIiuy Ha TAIOTeHUA-UOHEI. [IpuMeHeHne COeMHEHUI TaIOTEHOB U UX OMOJIOTHYECKAs POTb.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupoae u €€ mnojaydeHue. AJUIOTPONHbIE MOAU(UKAIIMU CEPbl U UX CBOMCTBA.
XUMHYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBoJIOpOJI: CTPOCHHE MOJIEKYIbI, (U3NYECKHE U XUMUYECKUE CBOMCTBa, MoiydeHue u 3HaueHue. CepoBogopoanas kuciora. Cynbhuiasl u
ux 3HayeHue. JItoMuHO(pOopBHI.

Oxcun cepsl (1V), cepHucras kucnora, cyabpuTsl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.

Oxcun cepsl (V1), cepnas kucnora, cynbdatsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha Cylb(haT-HOH.

CepHas KHUCTIOTA - CUJIBHBIN AJIeKTpoduT. CBOMCTBA pa30aBI€HHON CEpHOM KUCIIOTHI, KaK TUITUYHON KUCIIOTHI: B3aUMOJICHCTBUE C METAJIJIaMHU,
OCHOBHBIMM U aM()OTEPHBIMU OKCUIAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THJIPOKCHIaMU, colsiMU. KauecTBeHHas peakius Ha cylb(aT-uoH.

OO0mas xapakTepucTrKa 31eMeHTOB VA-Tpymibl. A30T, CTpOEHUE aToMa M MOJIEKyJbl. DU3ndeckrue U XMMHUYECKHEe CBOMCTBA U MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €ro OHOJIoruYecKast pob.

AMMHaK, CTpoeHHE MOJIEKYJbl U (pU3nuecKkue cBOMCTBa. AMMMadHasi BOAA, HAIIATBIPHBIM CIOUPT, THApAT aMMHaka. JIOHOPHO -aKIenTOpHBIN
MeXaHU3M 00pa3oBaHMs KaTMOHA aMMOHUs. BoccraHoBUTeNbHBIE CBOMCTBA amMmMmuaka. Colll aMMOHUS M UX NpuMeHeHue. KauecTBeHHas peakuusi Ha
KaTHOH aMMOHHUS.

Oxcuibl a30Ta: HecoJaeo0pa3yoIue U KUCIOTHBIE. A30THCTast KUCIOTa U HUTPUTHL. A30THas KUCIIOTa, €€ oJy4YeHue 1 cBoiicTBa. Hutparsl.

®docdop, crpoerune aroma u ammorponus. Pochunpr. Dochun. Oxcun dochopa(V) u oprodocdopnas kucimora. Docharel. DochopHbIe
ynobpenus. THCeKTUIIUABI.

OO6mas xapaktepucThka 3aeMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, MPOCTHIX BEIIECTB U COEAMHEHUN B 3aBHCHUMOCTH OT



MOJIOKEeHM 371eMeHTOB B [lepuonndeckoii cucreme. Yriaepo. AUIOTponHble Moau(UKaUK: anmas, rpadgut. AMOp(dHBIH yriaepoa 1 ero copra: caxa,
aKTUBUPOBAHHBINA yrojb. AJcopOrus. XuMHUECKUe CBOICTBa yriepoaa. Kokcoxummueckoe Ipor3BOJICTBO U €ro npoaykius. KapOumsl.
Oxkcun yriepona(ll): crpoenue Monexynbl, nojiyueHue u ero cBocrBa. Oxcupn yriaepona(lV): crtpoeHue MOJEKynbl, MOJTYYEHUE U €ro
cBoiicTBa. YronbHas kucioTa. Coiau yrolbHON KUCIOThI: KapOOHATHI U rupokapOoHaTsl. TexHuueckas U nuuieBas coja.
Heopranuueckne n OpraHM4ecKHe BEIIECTBA. YTIJIEBOAOPOAbl. XMMHUYECKOE CTPOCHHUE OPraHMYECKHX BELIECTB, KaK IOPSNOK COCIMHEHUS
aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.
MertaH, 3TaH, Kak Mpe/elbHble YIIIEBOAOPOAbl. OTHUJIEH W alleTWIEH, Kak HempejaebHble (HEHACBILEHHbIE) yrieBoaopoabl. ['opeHue
yriaeBonopoaoB. KauecTBeHHbIE PEaKIIMi Ha HENPEAECIBbHBIE COCAUHECHHUS.
OTWIOBBIN CIIUPT, €ro MojiyuyeHue, NpuMeHeHne u (usnonornyeckoe neiicrsue. TpéxaToMHublll ciupT ruuepuH. KauecTBenHas peakuus Ha
MHOT0aTOMHBIE CIIUPTHI. YKCYCHAs - IPEACTaBUTENb Kilacca KApOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B mpupoae. Cunmunuasl u cuinad. Oxkeunn kpemuusi(1Y). Kpemuuesas kuciora u €€ comu.
[Tpou3BoacTBO cTeKIIa U IeMeHTa. [IpoTyKIHst CHITMKaTHOW IPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuKa, hapdop, hasHc.
OnTHyeckoe BOJIOKHO.
Hemeransl B mpupoje. @pakunoHHas EPEeroHKa )KUIKOro BO3LyXa Kak croco0 MmoyuyeHus KUciopoja, a3ota, aprosa. Ilomydenue gocdopa,
KpeMHUs, XJI0pa, Hoaa. DIEKTPOIU3 PAaCTBOPOB.
[Tonmy4yeHue cepHON KUCIIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTHUECKAs CXeMa, METO KUIALIETo CJI0s, IPUHLUIIBI TeNJI000MeHa, IPOTUBOTOKA U
nupkysanuu. Oneym. IIpon3BoacTBo aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAs CXEMa.
JdemMoHcTpauuu
e Kosteknus HeMeTauoB.
e Moaenu KpUCTAJUIMYECKUX PEHIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHIUIBI €r0 PaOOTHI.
e ['opeHue HEMETAIIOB - IPOCTBIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIs.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEIECTB.
e B3saumozelcTBHE rajJOreHOB ¢ METAJNIAMH.
e BriTecHeHue xjiopa 6poMOM MM H0a U3 PacTBOPOB UX cOJei
e Kosekus npupogHbIX COEAUHEHNH XJI0pa.
e B3sanmoneiicTBHe cepbl ¢ METAILIAMH.
e ['opeHHe cepbl B KHCIOPOAE
o Konekuus cyabGUAHBIX py/I.
e KauecTBenHas peakuus Ha Cyab(GUI-HOH

L4 O6€CHBG'-II/IBaHI/Ie OKpalI€HHBIX TKaHEH n IBETOB CCPHUCTHIM I'a30M.



B3anmopeiicTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrinvBaHUe OPraHMYECKUX BEIIECTB KOHIIECHTPUPOBAHHON CEPHOM KHCIOTOM.
Juarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaiiasr «IItnubu 6a3apbiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxxenne Gmxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KUCIIOThI C MEJIBIO.

l'openune uyepHoro nopoxa

Paznosxenue HuTpaTa Kajaus U TOpEHUE JAPEBECHOrO YrojbKa B HEM

OO6pa3iel MpUpOAHBIX coequHenuit hocdopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPO/IE.

[Toryaenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnnexuust «O6pa3ipl MpUPOIHBIX COSTUHEHUN YTIEPOIay»

[Hoptper H. 1. 3enunckoro. [Tornomenne akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEILIECTB UJIM I'a30B.
YeTpoicTBO IPOTUBOTA3a.

Monenu MOeKy MeTaHa, ITaHa, TUJIEHA U alleTUIICHA.

BiaumopeiicTBue sTuieHa ¢ OpoMHON BOION M pacTBOPOM MEepMaHTaHaTa Kajusl.
OO01re XMMUYECKHEe CBOMCTBA KHCIIOT HAa IPUMEPE YKCYCHOW KUCTIOTHI.
KauectBennas peaxiyis Ha MHOTOaTOMHBIE CITUPTHI.

Komnexkuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Konnekuus crekna, KepaMHKH, IEMEHTA U U3JIETNI U3 HUX.

Komnnexuust mpoayKIuy CHIIMKATHOW MPOMBIIIIIIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoICcTBO CTEKIIA U [IEMEHTAY.

Konnexkuust «IIpupoaHbie coequHEHNs HEMETAIIIIOBY.

Buneodparments! u cnaiiapl «DpakmoHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparmentst u cnaiiasr «Ilomyderue Bogopoia, KUCIOPOa U TAIOTEHOB JIEKTPOIUTUUECKHM CTIOCOOOMY.
Mopenu anmnapaToB AJi IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsimero cios.

Mopaenrs KOJIOHHEI CHHTE3a aMMHUAaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCTOTHI».



e Buneodparmentsl u cnaiiapl «II[pon3BoIcTBO aMMHUaKa.
e Komnexuus «Cpipb€ I NOIYYEHNS CEPHON KUCIOTHD.

JlabGopaTropHbie ONBITHI

31. Pacnio3naBanue raJoreHua-MOHOB.

32. KauecTBeHHbIE peaKIMU Ha CyIb(aT-HOHBL

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsle peakiuu Ha Gocdar-1oH.

36. [MomyueHue U CBOKCTBAYTONBHOM KUCIOTEHL

37. KauecTBeHHas peakus Ha KapOOHAT-HOH.

38. IMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IpakTuyeckne paGoTsl

2. V3ydueHune CBONCTB COISIHOM KHCIIOTEHL

3. U3yuenue CBOKWCTB CEPHOM KUCIIOTEL

4. TlonyuyeHnre aMMUaKka M M3y4eHHE €ro CBOMCTB.

5. IMonyueHue yriaekuesioro ra3a i M3y4eHue ero CBOUCTB.
MeTtamnbl 1 ux coenunenus (174acoB)

ITonoxenue meramnoB B Ilepuoanueckoil cucreMe XxumMudeckux diaeMeHTOB [l M. MenpeneeBa, CTpoeHHME HMX aTOMOB M KpPHUCTAJLIOB.
Meramueckas CBA3b U METAIUIMYECKAs KPUCTAIIINYECKasd peliéTka. Pu3ndeckue CBOMCTBA METAIIIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD, OTPAXKAIOLLas
CIOCOOHOCTb, MIACTUYHOCTh. CIuIaBbl YEPHBIE U LBETHBIE.

Mertaiabl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUH Pl HANPsDKEHUH. B3aumoieiicTBue MeTauioB ¢ HEMETalIaMU, OKCHAAMH, KUCIIOTaMHU, COJISIMU.
ATOMUHOTEPMHUS.

CrtpoeHne aTOMOB U MPOCTHIX BEIIECTB IMIETOYHBIX METAJIOB. 3aBUCUMOCTh (PU3UUECKUX U XMUMHUYECKUX CBOWCTB HIEIOUYHBIX METAJIOB OT 3apsiiOB
sanep ux aroMoB. OKCHJIbI M TUAPOKCUBI IIEJTOYHBIX METAJUIOB, UX MOJIy4eHHE, CBOMCTBA, IPUMEHEHUE. BaxkHEeHIIe COoIM MIETIOYHBIX METAIJIOB, UX
3HAQYEHHE B )KUBOW M HEXKUBOU ITPUPOJE U B )KU3HU YEIIOBEKA.

CrtpoeHre aTOMOB M MPOCTBIX BEIIECTB IIETOYHO3EMENBbHBIX METAUIOB. 3aBUCHUMOCTbh (PM3UYECKUX M XUMHUECKUX CBOMCTB IIETOYHO3EMEIbHBIX
METAJIJIOB OT 3apsi0B AP UX aToMOB. OKCUIBI M TUAPOKCUIBI IIETOUHO3EMENIBHBIX METAJNIOB, X MOJyYEHHUE, CBOMCTBA U pUMEHEHUE. Baxknelinue
COJIM LIETIOYHO - 3eMEJIbHBIX METAJUIOB, X 3HAYCHUE B IPUPOJIE U KU3HU yenoBeka. KapOoHaThl U THAPOKapOOHATHI KaIbLuS.



KéctkocTh BOABI: BpeMeHHass M mocTosHHas. CrocoObl ycTpaHeHUsT BpeMEHHOH XECTKOCTH. CrocoObl yCTpaHEHHs MOCTOSHHOM >KECTKOCTH.

Nonntel.CoenHeHNs QIIOMUHUS B IpUpoze. XUMUYECKHe CBOWCTBA amfoMHHUA. OCOOEHHOCTH OKCHJIA U THIPOKCHUIA AIFOMUHHS Kak aM(pOTEPHBIX

coenHeHUH. Baxxaelme conu amoMuHus (XJI0pua, Cyabdar).
OcoOenHoctr cTpoeHUs aroma kenes3a. JKenmezo B mpupoje. Baxkueiimme pynsr xene3a. Okcunbl u ruapokcuabl xenesa(ll) u sxenesa(lll). Conm

xene3a(ll) u xxeneza(lll). ObHapykeHHEe HOHOB KAaTHOHOB JKe€Jie3a B pacTBOpPE. 3HAYCHHE COSTMHEHUN Kee3a.
Koppo3sust xumudeckas 1 3JeKTPOXUMHUYECKas. 3alluTa METAJUIOB OT KOPPO3uU. MeTaiuibl B IPUPO/JIE: B CBOOOHOM BHJIE U B BUJIC COCAMHCHUIA.
[TonsaTue o merammypruu. UépHas u 1iBeTHasE MeTaLTyprus. [lupoMeTauryprusi, THIPOMETAIUTYPIHs, JIEKTPOMETALTYprust. JJoMeHHBII Tiporiecc.

[lepepaboTka yyryHa B cTajb. DIEKTPOIU3 PACILIIABOB.

JdemoHcTpauuu

B3aumMopeiicTBrue HaTpus, JIUTHS U KalbLUs C BOAOK.

['openune HaTpusi, MarHus U xeje3a B KUCIOPOJIE.

Bcenblika TepMUTHON cMeECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzaunmogeiicTBHe alfOMUAHUS C KUCIOTaMH, IIEI0YaMH U BOJIOM.

B3anmoaeiicTBre xkene3a U MEI C XJIOPOM.

B3aumogeiicTBre Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCIOTOH (pa30aBIeHHON U KOHLIEHTPUPOBAHHOM).
Oxkpacka MIaMeHH COeTMHEHUSIMH TIETOYHBIX METAJIJIOB.

Oxkpacka MmIaMeHH COeUHEHUAMH MIET0YHO3EMENbHBIX METAJIJIOB .

T"amenue n3BecTH BOMOH.

[Tonydyenue #ECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.

VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

VYcerpaneHue moCTOSHHON KECTKOCTU JOOABKOM COIBI.

WNoHUTHI ¥ IPUHIIKI UX AEUCTBUS (BUACOPpPArMEeHT).

Konnexkuust npupoIHbIX COEANHEHUIN aTFOMUHUS.

BuneodparmenTts! u cnaiiapl «OKCHI ATFOMUHUS B €70 MOAU(DHUKAITII.

[Tonydenue ampoTepHOTO THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

Konnekuust «XuMuueckre HICTOYHUKH TOKAY.

Pe3ynbTaThl JIMTENBHOTO SKCIEPUMEHTA 10 U3YUEHUIO KOPPO3UHU CTAIBHBIX U3JEIUN B 3aBUCUMOCTH OT YCJIIOBHM IIPOLIECCOB.
Boccranosnenue menu u3 okcugamenu(ll) Bomopomom.

Buneogparments! u cnaiiibsl «I Ipou3BOACTBO UyTryHau CTaIN».



*  BuneodparmeHTsl U cinaiiapl «M3aenus u3 yyryHa u craimy.
* Bupneodpparments! u cnaiiasl «I [poru3BOICTBO ATFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BzaumozeiicTBue xkenesa ¢ pactsopoM cynbgara meau(ll).
40.TTony4enne n3BECTKOBOM BOBI M OIBITHI C HEA.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckue padoThl
6. IlomydeHue 5KeCTKON BOABI M CIIOCOOBI €€ YCTPaHEHHS.
7. Pemenue 3KCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauibh».

XuMHs 4 OKpYy:Kamomas cpeaa(2 yaca)

Crpoenune 3emin: Sapo, MaHTHS, 3eMHast KOpa, X XUMUYecKui coctaB. JIutochepa u e€ xumudeckuii coctaB. Munepainsl. Pynsl. Ocagodnsie
nopoasl. [lone3nsie uckonaemple. XUMHUECKUN cOCTaB ruipocdepbl. XUMHUYECKUI COCTaB aTMOC(EPHI.
VIcTOYHHMKM XMMUYECKOT'0 3arpsi3HEHUs OKpYysKatoliel cpezpl. [100anbHble 5K0jI0ornyeckre npo0ieMbl YeJI0BeYecTBa: NapHUKOBBIN 3 deKT,
KHUCJIOTHBIE JTOKIH, 030HOBBIE bIPbl. MeXTyHapOJHOE COTPYTHHUUECTBO B 00JIACTH OXPaHbl OKpYXKaroIlell cpesibl OT XUMUYECKOTO 3arpsi3HEHMSL.
«3es€Has XUuMUs».
JdeMoHcTpanuu

*  BuneodparmenTsl u ciaiapl «CtpoeHne 3eMiH U €€ XUMUYECKUH COCTaBy.

* Komieknus MUHEpaIOB U TOPHBIX IMTOPOI.

*  Komrekuus «Pynel MeTamioB».

* Buneodparments! u cnaiiabl «I 1o0agbHbIE SKOJIOTHUECKHE TPOOIEMBI YETIOBEUECTBAY.
JlabopaTopHbIe ONbITHI
43. Usyuenue rpanura.

O00011eHNE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHy(7 4acoB)
CrtpoeHune aToMa B COOTBETCTBUH C IOJIOKEHHEM XMMHUYEcKoro aneMmeHnta B Ilepuoanueckoit cucteme. CTpoeHHe BelleCTBAa: XUMHUYECKasi CBS3b
UKPUCTAIINYECKHE PEHIETKH. 3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX IEMEHTAMU MPOCTHIX BELIECTB (METaNIOB, HEMETAJIOB, 0J1aropoHbIX Ta30B) OT
MOJIOXKEHHUS 71eMeHTOB B [leprnoanueckoil cucreme. Tumosnorust HeopraHMUYECKUX BEUIECTB, JEJIEHNE UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.



[Tpu3HaKK U YCIOBHS MPOTEKAHUS XUMHUYECKUX peakiiid. TUIONOrUsS XUMHUYECKUX PEaKIHid 110 Pa3IuYHbIM OCHOBAaHUAM. Peakinyu HOHHOTO OOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XMMHUYECKHE CBOMCTBA COJEOOPA3YIOIIMX OKCHJIOB, TUIPOKCHIOB (OCHOBAaHMUU, KUCIOT U
aM(pOTEPHBIX TUIPOKCUIIOB), COTICH.

Y4yeOHo-TeMaTHUYECKHI IJIAH

No HaunmenoBanwue pasienoB (Tem) KonnuecTBo yacoB B Tom unciie Ha npoBeeHuE
I10 IIporpamme ITpakTueckux padot KontponbHbIx
pabor
8 knacc
1 HauanbHble TOHSTHSA U 3aKOHBI XUMHHU 21 2 1
2 Baxneiiime npeacTaBuTe M HEOPraHUIECKUX BEIICCTB. 18 2 1
KonnuecTBeHHBIE OTHOIICHUS B XUMUH
3 OCHOBHBIE KJIACCHhl HEOPTAaHUYECKUX COCTMHEHUIM 10 1 1
4 [Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema 8
xuMHuueckux 3yemeHToB . Y. Menneneesa u ctpoenue
aToma
5 Xumuaeckas CBSI3b. OKHUCITUTEIBHO - 11 0 1
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Peseps 2
Htoro 70 5 4
9 knacc
1 [ToBTOpeHuUe 1 0000IIIEHNE CBEIEHUN 110 KYpCY 8 5
Kiacca. XUMHUYECKUE PEeaKIHH
2 XUMUYECKHe peakllii B paCTBOPax 10 1 1
3 HemeTaiuiel M UX coeIMHEHUS 25 4 1
4 MeTaimisl ¥ X COSTMHEHUS 17 2 1
5 | XuMus U OKpyXKarolas cpea 2
6 O06001eHre 3HaHUI O XUMUH 32 KypC OCHOBHOMU 7 1
mkouibl. [ToaroroBka k OCHOBHOMY TOCYIapPCTBEHHOMY




\ sk3ameny (OI'D)

Peseps 2
Utoro 68 7
7. KasieHmapHo-TeMaTH4eCKoe IVIAHMPOBAHNE Y4e0OHOr0 TpeaMeTa
Xumus 8 kiace
Ne Tema ypoka Kosm | [dara | domamH HUcnonb3oBanue
n/ 4ecTB | MPoOBeN ee 00opy10BaHHs LEHTPA
n 0 eHHsl | 3aJaHue «Touka poctay»
4acoB
1 2 3 4 5
HavaabHble NOHSATHS W 3aKOHBI XUMHH (21 4)
1 | IIpeamer xumumn. Posib XUMHUH B )KU3HU 1
YeJloBeKa
2 | MeTobl U3ydeHHs] XUMHU 1 JlaTumk TemiepaTypsl
(TepMoTIapHBIii),
CITUPTOBKA
3 | Bxoanas nuarnoctuueckas pabota 1
4 | ArperaTHble COCTOSTHUS BEILIECTB
5 | [L.p Ne 1 «3nakomcTBO ¢ 1a00paTOPHBIM
obopynoBanueM. [IpaBuna Th npu
paboTe B KabMHETE XUMUN»
6 | ®duzndeckue sBICHUS B XUMUHU 1 JlaTauk TeMrepaTypbl
IIJIATUHOBBIN
7 [[L.p.Ne 2«AHanu3 MOYBBI» 1
8 |ATOMHO- MOJIEKYISIPHOE 1
yaeHrne. XMMHYECKHE IJIEMEHTHI
9 |3HaKU XUMHUYECKUX 1
3JICMEHTOB.
10 |[TepmomnueckasTabiauia 1

xuMmudeckuxasjiementor /I, U.




Menpeneesna.

11

Xumuaeckue GopMyIibl

12

XumMuyeckue GopMyIisl

13

BajieHTHOCTD

14

BajentHocTh

15

XuMudeckue pEeaKnu.

16

3aKOH COXpaHCHHS MacChl BEIIECTB.
XUMUYECKUC YPABHCHHSI

A L il

Becsl anexkTpoHHbIE

17

XHUMHUYECKUE YPABHEHUS

18

Tunbl XUMHUYECKUX PEAKIUN

19

TuIbl XUMHUYECKUX PEaKLIHil

20

[ToBTOpEeHME M 000OIIEHNE TEMBI
«HayanbpHble HOHATHSA U 3aKOHBI XUMUAMN

N

21

K.p.Ne 1 «HavasibHble TOHATHSA U 3aKOHBI
X TMETFD)

BaskHeiilue npeacraBuTe/ M Heoprannyeckux BemecTB. KojimuecTBeHHbIE OTHOIIEHUSIB XUMHHU
(18 u)
22 |Bo3ayx u ero cocTaB 1 [Ipubop st onpeneneHus
COCTaBa BO3JyXa
23 |Kucnopon 1
24 I1. p.Ne3 «ITomy4enue, coOupanue u 1
pacrno3HaBaHHe KHCIOPOAa»

25 |Oxcuanl 1

26 |Bomopon 1

27 | ILp. Ned «Ilonyuenue, cobupanue u 11

pacrno3HaBaHUE BOJIOPOJIA»

28 | Kucnotsr 1 [udposoii MuKpockor
29 | Connm 1

30 |KonmnuecTtBoBemecTBa 1

31 |Pemenne pacyeTHBIX 3a/1a4 1

32 |MonsipHblit 00beM 1

ra3000pa3HBIX BEIIECTB
33 |Pac4érhl M0 XUMHYECKUM 1
ypaBHEHUSIM
34 |Pacuérhbl 10 XUMHYECKHM 1




YpaBHEHUSIM

35

Boaa. OcHoBaums

36

PactBopsl. MaccoBas nomst
pacTBOPEHHOTO BEILIECTBA

37

[Lp. Ne 5 «IIpuroroBieHue pacTBOpoB
COJIEHN C UX 33JIaHHOM MacCCOBOM JTOJIE»

38

O06001IeHEe ¥ cucTeMaTh3auus 3HaHUi
1o TeMe: «BaxxHellne npeacTaBUTeNN
HEOPTraHUYECKHUX BEIECTB.
KonnuecTBeHHBIE OTHOIICHUS B XMMUM)

39

K.p.Ne2 o teme: «Baxneimme
MIPEACTAaBUTEIN HEOPTAaHUIECKUX
BemiecTB. KoimuecTBeHHbIE OTHOIICHHUS B
XUMHUD)

OcHOBHBIE KJIaCChl HeOPraHn4yeckux coeguHenui (10 v)

40

Oxcuppl:KaccuGUKaIms U CBOMCTBA

1

Hatunk pH

41

OCHOBaHI/IHZKJIaCCI/I(bI/IKaHI/ISI HCBOMCTBa

1

Hatuuk pH, no3artop
00BEMa KUJKOCTH,
OropeTka, JaT4nuK
TEMIIEPATYPHI IIATHHO-
BBI, TaTUWK JaBJICHMUS,
MarHuTHAs MeIajika

42

Kucnotsl. Kinaccuduxanus kuciot

43

CBOiiCTBa KHACJIOT

Knaccudukanus conei

45

CBolicTBa coieit

46

I'enermueckas CBA3b MCXKIY KilacCaMu
HCOPTraHNYCCKUX BCIICCTB

A

47

IT.p. Ne 6 «Pemenue
IKCIIEPUMEHTAJIBHBIX 337124

48

OO000IIIEHNE U CUCTEMATHU3AIlNS 3HAHUH
o teMe. «OCHOBHBIE KJIACCHI
HeOpFaHH‘-IeCKI/IX COC}II/IHGHI/If/i)}

49

K.p. Ne3 1o teme: «OCHOBHBIE KJIacChl

HCOPTaHNUYCCKUX COG)IHHCHHfI))




Iepunoauveckuii 3akon u [lepuoanyeckasi cucreMa XuMudeckux 3j1eMeHToB J[. M. MenaeneeBa u

cTpoeHue aTtoma (8 v)

50

EctecTBennble cemeiicTBa 1
XUMHUYECKUX
371eMEHTOB. AM(DOTEPHOCTH

51

Otkpeitue/l. 1. MenneneeBoiM 1
ITepunonnueckoro3akona

52

OcCHOBHBIE CBE/IEHUSI O CTPOCHUH 1
aTOMOB.

53

CTtpoeHue 2JIEKTPOHHBIX YPOBHEH aTOMOB 1
XUMHAYeCKUX d1eMeHTOB No«lNel-20 B
tabaune JI. . Menneneena.

54

[lepnoguueckuil 3aKOH 1
. 1. MeHnieneeBa u CTpOEHUE aTOMa

55

XapakTepruCTHKAa XUMHUYECKOTO 1
3JIEMEHTa Ha OCHOBAHHUM €r0 MOJI0XKEHUs
B [lepnoaundeckoii cucreme

56

XapakTepucTUKa XUMUYECKOT0 JIEMEHTa 1
Ha OCHOBAHHH €TI0 ITOJIOKCHHUSA B
Ilepuoanueckoi cucTeme

57

3nauenue [lepuoauyeckoro 3akoHa u 1
[lepuonnueckoi CUCTEMBI XMMUYECKUX
anemenToB 1. . Menjeneena

Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)

58

HNonnas xumMudeckas CBsI3b 1

JlaTumk TemrepaTypbl
IJIaTUHOBBIN, JATYUK TEM-
repaTypbl TEPMOIIAPHBIN

59

KoBanenTHas XxumMuueckas CBSI3b 1

60

KoBasieHTHas monsipHas XuMU4ecKas 1
CBA3b

61

Meramnueckas XUMHUUYeCKas CBSI3b

62

CreneHp OKUCIEHUS

63

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIbHBICPEAKITUN

64

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE




peakumn

65 |OO6o0menue u cucTreMaTH3anys 3HaHUH
o teMam: «I13 u TICXD9» u «Ctpoenue
Bentectsa. OBPy
66 | KontponbHas padota mo temam: «I13 u
[ICX9» n «Ctpoenue Bemecta. OBP»
67 | Pemenne pacyeTHBIX 3a11a4
68 | IlpomexxyTouHas aTTecTanus
Pezepe — 2 uaca - «Pewenue pacuemuvix 3a0a4»
Xumusa 9 kiace
Ne Tema ypoka Ko | dara | Jlomaumn Hcnoabs3oBanue
n/ 4eCTB | MPOBeN ee 000opy/10BaHMsI LIEHTPA
n 0 e€HHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 5
1 | Kimaccudukanuss HEOpraHM4IeCKux 1
BEIICCTB U UX HOMEHKJIATypa
2 | Knaccudukarus XMMHYECKUX peaKIuit 1
10 Pa3JTUYHBIM OCHOBAHMSIM
3 | Bxognas aumarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XMMUYECKOMH 1 ITpubop st nn-
peaxnum. JFOCTPAIUN 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
pEeaKIu OT YCIOBHM
5 | Karamus 1
Xumnueckue peakuuu B pacrpopax (10 u)
6 DNEKTPOTUTHYECKAS 1 JlaTuuk Temmnepatypbl
JIHACCOINAIIIS IJTATUHOBEIA
7 OCHOBHBIE TIOJIO)KEHUS] TEOPUU 1
AIIEKTPOJIATHICCKON JTUCCOITUAITTT
(ToM)
8 [XuMuyeckue CBOWCTBAa KHCIOT B CBETE 1 JlaTyuk s5ekTpo-

TO/1

MIPOBOJHOCTH, J103aTOP
00BEMa JKUIKOCTH, OT0-
peTka




9 [XuMuueckne CBOHCTBa KHCJIOT B CBETE 1
TO]]
10 Xumuueckne CBOMCTBA OCHOBAaHUH B 1
CBETE Teopuu ANEKTPOIUTUICCKON
ICcconHain
11 Xmmuuyeckne CBOWMCTBA COJICH B CBETE 1
TEOPUU 3EKTPOJINTUICCKON
ITCCOLMAIiN
12 | IlonsTHE O TUIIPOSIU3E CONICH 1
13 | IL.p. Ne 1. Perienne sKCriepruMEHTATBHBIX 1
3a/1a4 10 TeMe «DJICKTPOITUTHIECCKAs
JIACCOLIMAIAS
14 | OOoOueHne u cucTeMaTU3alus 3HAHUIH 1
0 TeMe «XHMMHUYCCKHUE PEaKIuu B
pacTBOpax AJIEKTPOJIUTOBY
15 | K.p.Ne I no teme «Xumuueckue 1
pEeaKIUU B PACTBOPAX AJICKTPOIUTOBY
HemeTanabl u ux coequnenus (25 4)
16 (OOmias xapakTepucTUKa 1
HEMETAJJIOB
17 | O6mas 1 Anmapart a1 IpoBeeHUs
xapaktepucTuka >nemeHToB VIIA XUMHUYECKUX ITPOLIECCOB
IPYIIIBI — T'AJIOT€HOB (AIIXP)
18 | CoeguHeHHs raJIOTEHOB 1 JlaTumk XJI0pUa- HOHOB
19 | [L.p.Ne 2.«M3y4eHune CBOHCTB COJISTHOU 1
KHCJIOTBI»
20 | OOmast xapaKTepuCTHUKA IIEMEHTOB VI 1 Anmapat Ui poBeIeHUS
A - xanbpkoreHoB. Cepa XUMHYECKHUX PEeaKIIHii
(AIIXP), mpubop s
MOJIYYEHUS Ta30B WU
anmnapat Knnma
21 (CepoBOIOPOJT ¥ CYITBMUIBI 1
22 [KucnopoJHble COeTUHEHUS CePhI 1
23 | ILp. Ne  3.«/M3yueHue CBOWCTB CepHOU 1
KUCJIOTBI»
24 | O6mas 1 Tepmopesuctop-




XapaKTepUCTHKA XUMHUYECKUX IEMEHTOB
VA rpynmnsl. A3ot

HBIM TAaTYUK TEM-
nepaTyphbl, JaTYUK
pH, natuuk siex-
TPONIPOBOJHOCTH,
amnmapar s Ipo-
BCJCHUS XUMUYC-
CKHMX pEaKLHi
(AIIXP), maraur-
Has MellajKa

25 | Ammuak. Conu aMMOHHS 1 Jlatyuk anexTpo-
IPOBOJTHOCTH
26 | ILp.Ne 4 «IlonyueHue aMmmuaka u 1
U3YyUYEHHE €r0 CBOHCTBY
27 Kucnopoxacoaep:xaire coeiMHEHUS 1 Jlatuuk HUTpaT-
a3oTa VOHOB
28 [Kucnopojconepkaniiue COeIMHCHUS a30Ta 1
29 | ®ocdop u ero coequHEHUS 1
30 | Obmas 1
XapakTepucTtuka symemeHToB IV A-
TPYIIBL. YTIEpO
31 | Kucnopojconepkaniiue coeTMHCHUS 1
yriepoja
32 | ILp. Ne 5. «ITomy4yeHue yriaeKuciaoro 1
ra3a ¥ U3y4yeHHe ero CBOMCTB»
33 | Yraeromopo bt 1
34 | Kucnopoacoaepxaiqie  OpraHuyeckue 1
COCIIMHEHUS
35 | Kpemuuii u ero coeuHeHus 1
36 (CunukaTtHas 1
MPOMBIIIITIEHHOCTh
37 | IlosnyueHneHEMETAIIOB 1
38 [[lomyueHMeBayKHEHIITIX 1
XUMHYECKUXCOCTUHEHHH
39 |0606menue mo reme «Hemeramisl 1 UxX 1
COEMHEHUS»
40 | K.p. No2 1o teme: «Hemeramuisl u ux 1




| COCOAUHECHUA»

MeTtanibl u ux coequHeHus (17 4)

41

[Tonoxxenue metaiuioB B Ilepuoanyeckoii
CHUCTEME, CTPOEHHE ATOMOB M KPUCTAJLJIOB

1

42

O01IMe XUMAYECKUE CBOMCTBA METAJLIOB

43

OO0mmasxapakTepuCTHKA
[1I€]I0YHBIXMETAJLIOB

44

OO6miasxapakTepuCcTHKA
IEJIOYHBIXMETAIIOB

45

OO01asxapakTepuCTHKA
I1€JI0YHO3EMENbHBIX
METaJIJIOB

46

OO6masxapakTepUCTHKA
IEJI0YHO3EMENTbHBIX
METaJIOB

47

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHHUS

48

IL.p.Ne 6. «IlonydyeHue »ecTkoi BOJbI U
CIIOCOOBI €€ yCTpaHEHUs»

JlaTuuk anexTpo-
IIPOBOJAHOCTH,
MarHuTHas Me-
manka, npuoop
JUIS TIOJTY4EHUS

ra3oB WM amma-

parKunmna

49

IAJTFOMUHHUA U €T0 COETUHEHU

50

DKeeso

I[aT"II/IK JaBJICHUA

51

CoenuHEeHN Kele3a

52

[T.p. Ne 7 «Pemienue
PKCIEPUMEHTAIBHBIX 33724 M0 TeME
«MeTanbl»

N

53

Koppo3usi MeTauioB B CIocoObl 3alllUThl
OT Heé

54

Mertasuibl B IPUPOJE.

55

[lonsiTHE O METAITYprUn




56 (06061eHne 3HaHuM Mo TeMe «MeTayuib 1
57 [KonTtposnbHas paboT 3 1o Teme 1
«MeTaibhy
XuMus M OKpy:kaomas cpeaa (2 4)
58 Xumudeckass ~ OpraHum3anus  IUTAHETHI 1
Semutst
59 |Oxpana 1
OKpY>Karollen cpelibl OT XMMUYECKOTO
Barpsi3HEHUs
O0600meHue 3HAHUI 0 XMMUH 32 KYPC OCHOBHOIi mK0.bL. [TlogroroBka kK OcHOBHOMY
rocy/1apcTBeHHOMY IK3aMeHYy
(019) (79)
60 Bemectsa 1
61 [Xumudeckuepeakuuu 1
62 |OcHOBBI 1
HEOpraHUYeCcKOn
XUMHH
63 |OcHOBBI 1
HEOpPraHNUYECKON
XTMIH
64 [loBTopenue u 0000IIEHUE TTO TEME. 1
[ToaroroBka K KOHTPOJILHOM paboTe
65 [KontponbHas pabotaNe4 «torosas mo 1
KYpPCY OCHOBHOM IIKOJIBI»
66 |AHa)NM3 KOHTPOJIHHOU PabOTHI. 1
[TonBeneHne UTOroB roja.
67 [PezepBHOE Bpems 2
68

8. Onmncanue y4eOHO-MeTOAUYECKOT0 U MATEPUAIBLHO-TEeXHUYECKOr0 o0ecrevyeHms.

1. Tabpuensua O. C. Xumus. 8 kitacc: yaeOHUK s o0meoopazoBarensHbix opranusanuii / O. C. IN'abpuensH, U. I'. Octpoymos, C. A. Ciaakos.

— M.: [Ipocsemenue, 2021

YMK «Xumusa. 8 knacc»




2. Taopuensa O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca ydeOHoe mocodme it obmeoOpa3oBaTenbHbix opranm3anuii / O. C.
Iabpuensu, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
3. Tabpuensa O. C. Xumus. COOpHUK 3a7ay W ympaxKHeHHH. 8 kiacc: ydeOHoe mocobue it obrieoOpasoBarenbHbix opranmsanmii/ O. C.
labpuensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019
4, Taobpuensu O. C. Xumwmsa. Terpamp nmias1 7a00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 8 kiacc: ydeOHOoe rmocobwe s
obmeobpaszoBarenbHbIx opranuzanuii / C. 'abpuensu, U. B. Akc€nona, 1. I'. OctpoymoB. — M.: IIpoceemenune, 2019
5. T'abpuensa O. C. Xumus. Pabouas TeTpanpb. 8 kiacc: yueOHoe rmocobue s obmieodpa3zoBarenbHbix opranuzamuii / O. C. I'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: IIpocBemienue, 2019
YMK «Xumusa. 9 knacc»
3. Taopuensa O. C. Xumus. 9 xnacc : yaeOHUK 11 00meoopa3oparenbHbix opranm3ammii / 0. C. Tabpumensa, W. T. Octpoymon, C. A.
CnankoB. — M.: [Ipocsemienue, 2021
4. Tabpuensu O. C. Xumus. MeTogudeckoe mocodue st 9 kiacca: yued. mocodue myist oomeodpasoBaTenbHbix opranu3anuii / O. C. ['abpuernsH,
N. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenne, 2019
5. Tabpuensn O. C. Xumus. COOpHHUK 3a7a4 U ympakHeHUH. 9 kiacc : yueOHoe mocobue s obmeodpazoBatenbHbix opranuzanuit/ O. C.
INabpuensn, U. B. Tpurybuak. M.: [Ipocsemenue, 2019
6. Tabpuensn O. C. Xumwmsa. Terpaap ans 1abOpaTOpPHBIX OMNBITOB M MpakTHYECKUX paboT. 9 kijmacc : yueOHoe mocoOue Uit
obmeobpaszoBarenbHbix opranuzanuii /O. C. I'abpuensn, U. B. Akcénosa, U. I'. Octpoymos. — M.: [Ipocsenienue, 2019
7. Taopuensa O. C. Xumus. Pabouas terpans. 9 kiacc : yaeOHOe mocobue st ooreoopazoBarenbHbIx opranusanuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019
Hughopmayuonnsie cpeocmea
HNHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBEThl aOUTYPHEHTY, YUUTENIO XUMUH, CIIPABOYHUK (OYeHb OOJbIIast M0A00pKa TaOIUL U
CTPAaBOYHBIX MATEPHAJIOB), BECEIasi XUMHsI, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUIECKUX CBEICHHN).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HBY» OHATHO M 3aHUMATEIHHO PAacCKa3bIBae€T 000 BCEM MHTEPECHOM, UTO MMPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHbIi )KypHaT « XMMUKH U XUMHS», B KOTOPOM IPEICTABICHO MHOKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOI HH(OPMAIIH, TIO3BOJISIONIEH YBIIEYh YICHUKOB dKCIIEPUMEHTAILHOM YaCThIO TPeIMETa.
4. http://c-books.narod.ru BceBo3amoskHas muTepaTypa Mo XHMHUH.
5. http://www.drofa-ventana.ruli3BectHOE U31aTENBCTBO YUEOHOM IMTEpaTypbl. HOBUHKHM HAyYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru Xypnan st yuuteneit u He ToybKO. bosbiioe konmnyecTBo paboT yYEHUKOB, B TOM YHCIIE U UCCIIEA0BATENLCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IKOIBHBIN MOPTAJ CO CChIIKAMHU Ha 00pa3oBaTeIbHbIE CAaUThl IO XUMUH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX IEMEHTaX, HIUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM



IlepedyeHnb J1a00pPaTOPHOTO 00OPYIOBAHUSA, IIPH BHINOJHEHUH MPAKTHYECKUX PadOT 10 XMMHU 32 KyPC OCHOBHOM 001IeH 1IKO0JIbI.
1.IIpuGopsl u 060pyaOBaHUE AJI MPAKTHUECKOM paboThl. OO0pyI0BaHUE:

e MukponaboparopusxumMuuecKas;
e NPOOMPKUCTEKIISIHHBIE;

e KOJOBIKOHUYECKUE;

e CTaKaHbI CTEKJISHHBIC Ha SOMII;

e  MAJOYKH CTEKJISTHHBIC,

e TPYOKH COCITMHHUTEIbHBIC: CTEKISTHHBIC,PE3HHOBBIC;
e NPOOKUPE3UHOBBIE;

e  CIIUPTOBKH;

o JIEpXKaJKU AIAIPOOUPOK;

e IITAaTUBIA0OPATOPHBIL;

e  ILUTaTUB AJIANPOOUPOK;

e  BOPOHKACTEKJISIHHA;

e unbTp;

e  CIIMYKH;

e acOecTOBasICETKa;

e  JyYMHKH.

2.PeakTHuBEI:

e KHUCIJOTHI: COJISIHAs, CEpHAs, a30THas;

e ILEJIOYM: TUAPOKCHU] HATPUS, THAPOKCUIKAIBIINS;

e ocHoBanus: ruapokcun menu (I1) , runpoxcun xenesza(Ill);

e coiu: kKapOOHAT Kanblus, XJopua HaTpus, xyopun menu (I1), Hutpar cepedpa, xinopua 6apusi, KapOoHAT HATPHsL, XJIOPUIATIOMUHHS,
NepMaHraHat Kajus, HUTpaT Kajus, MeIHbIM Kynopoc, cynbdat xkenesa (I11), cynsdar nunka, cyneppocdar, ammuaunas cenurpa,
MoueBHHa (kapOaMu), XJIOpU Kanus, cyabdaT HaTpusl, CUIIMKAT HATPUs, CyIbdaT allOMUHUS;

e TIPOCTHIE BEIIECTBA: YTOJIb, UHK, )KeNe30, aTIOMUHUN, MarHUH, MeJlb, CBUHEII,
e CJIOKHBIE BEIIECTBA: MpaMop,caxap;



e  HWHIUKATOPHI,
e okcunasl: Menu (II), okcun mapranna  3.0OpraHnyecKHeBeIeCTBA:

e  COJNM: aleTaT HaTpus, PEHONATHATPHS,

e  KHCJIOTBL: YKCYCHAasi KUCJIOTa, MypaBbUHAs KUCIIOTA,0JICMHOBAS;
e CIHMPTHI: 3TAHOJ, U30NIEHTUIOBBIH, TITHUIIEPHH,IPOIIAHOI;

e OeH3om,(eHom;

e YIJIEBOBI: Kpaxmall, IIII0K03a,caxaposa.

4.TCO:

e KowmnsroTep

® IPOEKTOP

DnexTpoHHbIe mocobusi, CD-nucku no remam:
-HeOpraHuyeckasi XuMus;

-OpraHuvecKas XuMusi;

-001ast XuMus.

9. Mnanupyemble pe3yJIbTAThl OCBOEHHS YUeOHOIr0 MpeaMeTa

ITo 3aBepieHUIO Kypca XHMHH Ha 3TaHE OCHOBHOTO 00IIer0 00pa30BaHus BBIMTYCKHUKH OCHOBHOM IIKOJIBI TOJKHBI OBIAIETh CIEAYIONTUMU
pe3ynbTaTamu:

. JIuunocmmuuie pesynomamoi:
1) ocosnanuecpoeil >THHUECKON NPUHAIEKHOCTH, 3HAHIE UCTOPUU XHMMUM U BKJIA/a POCCHHCKOM XUMHYECKON HAYKH B MUPOBYIO XHMHIO;
2) hopmupo6anueoTBETCTBEHHOTO OTHOIIEHHS K MO3HAHUIO XUMHH; TOTOBHOCTH M CTIOCOOHOCTH 00YYAIOIINXCS K CAMOPA3BUTHIO U
caM000pa30BaHHIO Ha OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPUN XUMHUH; OCO3HAHHOTO BBHIOOpPA M MOCTPOEHUE WHANBUYAIbHOM
o0pa30BaTeIbHON TPACKTOPUH;
3)  @opmuposanienenocTHOM eCTECTBEHHO-HAYYHON KAPTUHBI MUPa, HEOTHEMJIEMOM 9aCTHIO KOTOPOH SABJISETCS XUMHYECKAs KAPTUHA MHUPA;



4) oenadenuecoBpeMEHHBIM A3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, B TOM YUCIIE U XUMUUECKUM;

5) oceoenueconnanbHbIX HOPM, IPABUII HOBEIEHHS, PoJIei U (JOPM COLMATLHOM KU3HH B COLIMYME, IPHPOJIE H YACTHOM KU3HHM Ha OCHOBE
AKOJIOTMUYECKOM KYJIbTYphl U O€30MacHOT0 00paIlleHus C BelIECTBAMU U MaTepHallaMu;

6) popmuposanexoMMyHMKATHBHON KOMIETEHTHOCTH B OOIEHUH CO CBEPCTHUKAMU M B3POCIIBIMH B IIPOLIECCE 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUJOB JCSITEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezynomamo::
1) onpedenenueneneii cobcTBEHHOro 06ydeHHs, HOCTAHOBKA M (POPMYJIMpPOBaHUE [/ ceOs HOBBIX 3a/1a4;
2) naanupoeéanuernyTeii NOCTHXEHHUS KEIAEMOT0 Pe3yiibTaTa 00yd4eHHs] XMMUM KaK TEOPETHUECKOT0, TaK M KCIIEPUMEHTAILHOIO XapaKTepa;
3) coomnecenuecBoux NeHCTBHIA ¢ MIAHUPYEMBIMH PE3YIILTATAMH, OCYUECEIEHIUEKOHTPOIIS CBOEH IeATEIbHOCTH B IIPOLECCE JOCTHKEHHS
pe3yNIbTaTa, onpedenenueciocob0B JEHCTBHI IIPU BBINOIHEHHH J1a00pATOPHBIX U IPAKTHYECKUX Pa0OT B COOTBETCTBHU C ITPABMJIAMH TEXHHUKH
0€30I1acHOCTH;
4) onpedenenuencToUHUKOB XUMUYIECKON MH(POPMAIIUHM, TIOTy4EHUE U aHATIN3 €€, Co3AaHnue HMH(GOPMALMOHHOTO IIPOAYKTA U €r0 HPE3EHTALHS;
5) ucnonv306an1ue0CHOBHBIX HHTEIIEKTYANBHBIX OIEPALIMii: aHAIM3A U CUHTE3a, CPABHEHMS U CUCTEMATU3AIUM, 000OIEHHS 1 KOHKPETH3aLH,
6bla6/1eH1Ue TIPUIMHHO-CIEICTBEHHBIX CBA3EH U NOCMPOEHUeTIOTHYECKOTO PACCYKIEHH M YMO3AKIIOYEHHs (MHAYKTUBHOIO, 1€ {yKTHBHOTO H I10
AHAJIOTUM) HA MaTePUaJe eCTECTBEHHO-HAYYHOTO COAEPKAHMS;
6) ymenuecosnaroT, IPUMEHATH ¥ MIPEOOPA30BBIBATE 3HAKK M CMMBOJIBI, MOJIENM U CXEMBI JUISl PEIEHUs YIeOHBIX U TTO3HABATENBHBIX 3a/1a4;
7) ¢opmuposarnuen pazeumuesxon0ruueckoro MbIILIEHHS, YMEHUE IPUMEHSATh €T0 B MO3HABATEILHOM, KOMMYHUKATUBHOMN, COMATBHOM TPaKTHKE U
po¢eCCUOHAIBHONW OPUEHTAIIHH;
8) cenepuposanuenneii u onpeenenue CPeACTB, HEOOXOIUMBIX JUIS MX PEATH3AIMH.

H1. IIpeomemnvie pesynomamor:

BbinycKHHUK Hay4YuTCs:

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHHUA: HAOJI0JEHUE, N3MEPEHUE, SKCTIEPUMEHT;

® OIHUCHIBATH CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HBIX BEILIECTB, BHIJEISSA UX CYIIECTBEHHBIE IPU3HAKY;

®  PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATUH «aTOM», «MOJIEKYJIay, «XUMHUYECKUH 2JIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE
BELIECTBOY», «BAJIEHTHOCTBY, «XUMHUUECKAsI pEAKLIUA», NUCII0JIb3Ys 3HAKOBYIO CUCTEMY XHMHUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAcChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

® pas3jindyaTb XUMHUYCCKHE U (1)PI3I/I'—ICCKI/IG SIBJICHUS,



Ha3bIBaTh XUMUYECKHE HJIEMEHTHI;
OIIPEIETATh COCTAaB BELIECTB 10 UX (popMmynam;

OIpeNIeNIATh BJIGHTHOCTh aTOMA 3JIEMEHTA B COEINHEHMSIX;

OIPENeNIATh TUIl XUMUYECKUX PEAKIIHA;

Ha3bIBATb IIPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

BBIABJIATH ITPU3HAKU, CBUACTCIIBCTBYIOIIHUE O NPOTCKAHUN XUMHYECKOU PCaKkru IIpUu BBINIOJIHCHUN XUMHUYCCKOI'0O OIIbITA,
COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTaBJISIThL YPAaBHCHHA XUMUYICCKHUX peaKHHﬁ;

co0uoaTh mpaBuiia 0€30MacHoN paboThl IPU MPOBEICHUH OTBITOB;

I10JIb30BaThCs J1A0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MaCCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAMHEHUS;

BBIUYUCIIATH KOJIMYECTBO, 00BEM UJIM MaccCy BEIIECTBA [0 KOJUYECTBY, 00bEMY, MacCe PEareHTOB WM MPOJYKTOB pEaKluu;
XapakTepu3oBaTh (hU3NUECKHE U XUMUUECKUE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOPO/1a U BOAOPOA;

[0JIy4aTb, COOMpATh KUCIOPOA U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOJIOPOI;

pacKpbIBaTh CMBICI 3aKOHa ABOTAIpO;

PacKpbIBaTh CMBICI OHATUH «TEMI0BOM 3((eKT peakiun», «MOJSPHbIH 00beM»;

XapaKTepU30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA BOJIHI,

PacKpbIBaTh CMBICI OHATHUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTb COCIUHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILICCTB,

XapakTepu30BaTh (PU3NYECKHE U XUMHUUECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIECTB: OKCUAOB, KUCIOT, OCHOBAaHUI, COMel;
OIIpEAEIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEANHEHUI;

COCTaBJIATH q)OpMy.]'IBI HEOPTaHUYCCKUX COG)II/IHGHI/II\/’I HU3YUCHHBIX KJIACCOB;

MIPOBOJIUTH OTIBITHI, MOJTBEPHKAAIONINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIaCCOB HEOPTaHMUECKUX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIET0Yel 0 U3MEHEHUIO OKPACKU MHIUKATOPa;

XapaKTEPU30BaTh B3aMMOCBA3b MCKIAY KilaCCaMU HEOPTaHUYCCKUX CO@HHHeHHﬁ;

packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. MenneneeBa;



OOBACHIATh (PU3MUECKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEPAa XMMUYECKOTO AJIEMEHTa, HOMEPOB TPYIIIBI U TIEPUO/IA B IIEPHOANICCKOM
cucteme JI. 1. Menaeneena;

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJieNiaX MajblX MEPUOJIOB U TJIABHBIX MOATPYIII;
XapaKTepu30BaTh XUMHUYECKHE IEMEHTHI (OT BOJOPO/ia A0 KaJblUs) HA OCHOBE UX I0JIOXKEHU B niepuoandeckoit cucreme /. . Menneneena
1 0COOCHHOCTEHN CTPOCHHUS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOCHUS aTOMOB MEPBBIX 20 A1eMEHTOB nepuoauueckoi cucremsl [. . Menneneena;

PacCKpbIBATh CMBICIT MIOHATHH: «XUMUYECKasl CBS3bY, «AJICKTPOOTPHUIIATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTATUIMYECKON PEIIETKH;

ONPEIEIATh BUJl XUMUYECKOM CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMBbI CTPOSHUS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU XUMHYECKHUX CBS3CI;

PacCKpBIBAaTh CMBICII MIOHATUN «HOH», «KATHOH», «AHHOHY, «QJEKTPOJIUTB), «HEIICKTPOIUTHIY, «IJIEKTPOTUTHUECKAS JUCCOLIMALINS,
«OKHCIIUTEIIbY, «CTEINEHb OKUCICHH», «BOCCTAHOBHUTEIDY, KOKHUCIECHHUE), KBOCCTAHOBIIEHHE,

OTIPEJIEIATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTa B COSAMHEHUU;

PACKpBIBATh CMBICIT TCOPHH JICKTPOITUTHUYCCKON TUCCOIUAIINN;

COCTaBJIATh YPaBHEHHMSI SJICKTPOIUTUYECKOM TUCCOLMALIMN KUCTIOT, IIeJI0Yei, coei;

OOBSICHATH CYITHOCTh TPOIIECCA AMEKTPOJUTUICCKON TUCCOLMAIIIYU M PEaKIIMii HOHHOTO OOMEHa,

COCTaBJISITh TOJHBIE U COKpANIEHHBIE HOHHBIE YPABHEHMSI peaKIuii 0OMEeHa;

OTIpEETISATH BO3MOKHOCTh MMPOTEKAHUSI PEaKIUif HOHHOTO OOMEHa;

MPUBOAUTH PEAKINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEILIECTB;

OTIPEIEIATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHUSIOKUCIUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIU;

Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUUYECKON peakinu;

KJIaCCU(PUIIUPOBATh XUMUUYECKHE PEAKIINH 10 PA3TUYHBIM MMPU3HAKAM;

XapaKkTEepPU30BaTh B3aUMOCBSI3bh MEX]Y COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAJUIOB;

MIPOBOJMTH OMBITHI MO MOJTYYCHHUIO, COOMPAHUIO M M3YYECHHIO XUMUYECKUX CBOMCTB Ta3000pa3HbBIX BEUIECTB: YIIIEKHCIOTO ra3a, aMMHaKa;
pacro3HaBaTh OMBITHBIM MMYyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKUCIBINA Ta3 1 aMMHUaK;

XapaKTEePU30BaTh B3aUMOCBS3b MEXKITY COCTAaBOM, CTPOSHHUEM U CBONCTBAMH METAJIJIOB;

Ha3bIBAaTh OPraHUYECKHE BEIIECTBA MO UX (GOopMylie: MeTaH, dTaH, STUICH, METaHOJ, dTAHOJ, TNIMIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsI
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, OJICMHOBASI KUCJIOTA, TJIFOK03a;

OLICHUBATh BIMSAHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY KAIOIIEeH Cpeibl Ha OPTraHU3M YEJIOBEKa;



® TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B TIOBCETHEBHOM JKM3HU;
® OMNpeAeNsITh BO3MOXKHOCTb MPOTEKAHUSI PEAKIINI HEKOTOPBIX MPEACTaBUTEICH OPraHMUYEeCKUX BEIIECTB C KUCIOPOA0M, BOAOPOIOM, METANIAMH,
OCHOBAaHHUSIMH, TAJIOT€HAMHU.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

* 8bI0GUSAMY U NPOGEPAMb IKCNEPUMEHMATILHO 2UNOME3bL 0 XUMUYECKUX CEOUCHEAX 6eUieCE Ha OCHOBE UX COCMABA U CMPOEHUs, UX
CnOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, 0 Xapakmepe u npoOyKmax pasiuiHblX XUMUYECKUx peakyutl;

* Xapakmepuzoeamv 6ewecmed no coOCmasy, CMmpoeHuro U CEOUCMEAM, YCMAHABIUSAIOM NPULUHHO-CIEOCBEHHbLE CE:A3U MeHCOY OAHHbIMU
Xapakxmepucmukamu euwjecmea;

* cocmagnAmb MOJEKYIAPHbIE U NOAHbIE UOHHbIE YPABHEHU NO COKPAUJEHHBIM UOHHbIM YPASHEHUAM,

* NPOCHO3UPOBAMbL CNOCOOHOCb GeUjecmea NPOABIAMb OKUCIUMENbHbLE UL BOCCIMAHOBUMETIbHbIE CEOUCMEA C Y4emoM CMeneHell
OKUCIEHUsL DTIEMEHINO08, BX00SUUX 8 €20 COCMA8;

* cocmasnsaims ypasHeHus peakyuil, COOmeenmcmeyouux noc1e006amenbHOCmU NPespaujeHUll HeOpP2aHUYeCKUx 6eujecms pasiuiHblx
K1accoe;

* 8bI0GUSAMD U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOME3bL O PE3VIbMAmax 6030€UCmaus pasiuyHblX hakmopos Ha UsMeHeHue CKopocmu
XUMUYECKOU peakyuu,

*  UCnoIb308amsb NPUOOPEeMEHHBIE 3HAHUSA OJISl IKOJIO2UYECKU 2PAMOMHO20 NOBEOEHUs 8 OKPYIHCarowell cpeoe;

* ucnoiv308ams npuOOpeméEHHbIE Klouesbie KOMNemeHyuu npu 6bINOJIHEHUU NPOEKMOo8 U Y4eOHO-UCCIe008amMeNbCKUX 3A0ad No U3YUEHUIO
ceolicms, cnoco608 NOY4UeHUs U PACHO3HABAHUS GeUjeCME;

* 00beKMUBHO OYEeHUBAMb UHPOPMAYUIO O BEWECBAX U XUMUUECKUX NPOYeccax,

*  KpUumuuecku OmHOCUMbCA K NCEBOOHAYUHOU UHDOpMayul, HedoOPOCco8eCmHOl peKiame 8 Cpedcmeax Macco8ou uHgopmayuu,

* 0CcO3HABaAMb 3HAYEHUE MEeOPEeMUUECKUX 3HAHULL N0 XUMUU 01 NPAKMUYECKOU 0eslmelbHOCMU Yelo8eKd;

CO3JIAI0T MOJIEIIH U CXEMBI JJIS pelleHUs] Y4eOHBIX U TT03HABaTeNbHBIX 3a/1a4; TOHUMAaTh HE00XO0AUMOCTh COOJIOICHNS TPEANUCAaHUM, TPelaraeMbIX B
MHCTPYKLHUSAX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHH U JP.






