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1. IMosicHUTEIBLHASA 3ANIMCKA

PabGouass mporpamma Kypca XWMHUU JUISI OCHOBHOH IIKOJBI pa3pa0oTaHa B COOTBETCTBHH C
®enepalibHBIM TOCYJaPCTBEHHBIM 00pa30BaTelIbHBIM CTaHIaPTOM 001ero oopazoBanus. B Hell Takxke
YUUTBHIBAIOTCSI OCHOBHBIE UEH U MosiokeHus [IporpaMmel pa3Butus u GOpMUPOBAHUS YHUBEPCATbHBIX

y4eOHBIX AEWCTBUI I OCHOBHOTO 00IIEro 00pa3oBaHMUA.

B cooTBeTCTBUM C YTUMH AOKYMCHTaMH O6y‘-IaIOH_[I/IeC$I JOJIDKHBI OBJIAJICTH HpI/IéMaMI/I, CBA3aHHBIMH
C OIpECIICHNEM ITOHATHI: OTPaHNYMBATh UX, OIMCHIBATh, XapaKTEPU30BaTh U CPaBHUBATh. Tak Kak XUMUS
— HayKa 3KCIIepUMEHTalIbHas, 00ydJarolMecs 10JKHbI OBJIAJETh TAKUMH [TO3HABATEIbHBIMU y4eOHBIMU
JEWCTBUSAMH, KaK KCIIEPUMEHT, HaOJII0/ICHHEe, U3MEPEHHe, OTIMCAaHNe, MOJICIIMPOBAHUE, TUITOTE3a, BHIBO/.
B npouecce nzydenus kypca y 00y4aromuxcsi MpooiDKaoT (OPMHPOBATHCS YMEHHUS CTaBUTh BOIIPOCHI,
OOBSICHATB, KiacCU(UUUpPOBaTh, CpPaBHUBAThb, ONPENENATh WCTOYHMKM HHPOpPMALUHU, MOJIy4yaTb MU
aHAJIU3UpPOBaTh €€, TOTOBUTh WH(GOPMALMOHHBIM MPOAYKT, MPE3EHTOBATH €r0 M BECTH JUCKYCCHIO.
CJIGI[OB&TGJH)HO, HGHTGHBHOCTHLIﬁ noaxoa B U3y4CHUU XUMUHN CHOCO6CTBYIOT JOCTHXXCHUIO TNYHOCTHBIX,
MNPECAMCETHBIX U MCTAIIPECAMCETHBIX O6p3,30BaT€JH)HI)IX PE3YyIbTATOB.

B ocHOBY Kypca I0JI0KEHBI CIENYIOLINE HeH:

® MaTepHalbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SBJICHUN IPUPOIbI;

e BeAyllas poJib TEOPETUYECKUX 3HAHUM Ui OOBSICHEHUS U MPOrHO3UPOBAHMUS XMMHUYECKHUX
SIBJICHUH, OLIEHKH UX NIPAKTUYECKONW 3HAYUMOCTH;

® B3aMMOCBS3b KAUYECTBEHHOMN U KOJIMYECTBEHHON CTOPOH XMMHUYECKHX 00BEKTOB MaTEPUAILHOTO
MUDa;

® pa3BUTHE XMMHWYECKOM HAyKH WM IPOU3BOJACTBO XUMHUYECKHUX BEIIECTB WU MATCPUANIOB s
YJIOBJIETBOPEHMSI HACYIIHBIX MOTPEOHOCTEW dYeIoBeKa W OOIIeCTBa, PELIeHHs ITT00AIbHBIX
pobIeM COBPEMEHHOCTH;

® TI'CHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.

OTH UAEH PeAM3yIOTCs B Kypce XMMHHM OCHOBHOM IIKOJIBI ITYTEM JOCTHXKEHHUS CIEAYIOLINX HeseH:

» Qopmuposanue y ydaluxcsa XMMUYECKOM KapTUHBI MUPA, KaK OPraHUYECKOM YaCTH €ro LEIOCTHOU
€CTECTBEHHO-HAyYHON KAPTUHBI.

* Pazeumue TIO3HABaTENbHBIX HMHTEPECOB, MHTEIUIEKTYAJbHBIX M TBOPYECKHX CHOCOOHOCTEH
ydaluxcs B IMPOLECCe H3Y4CHMS MMM XUMHUYECKOW HAyKu M €€ BKJIaJa B COBPEMEHHBIM Hay4HO-
TEXHUYECKUH mporpecc; GOpMUPOBAHNE BaXKHEUIIINX JIOTHYECKUX ONEpalliii MBIIIUICHUS (aHAJIN3, CUHTES,
000011IeHNe, KOHKPETU3allksl, CPaBHEHNE U JIp.) B IMPOILIECCe MO3HAHUS CUCTEMbl BaXHEUIINX MOHSTHUM,

3aKOHOB U Teopnﬁ 0 COCTaBC, CTPOCHUHU U CBOMCTBaX XMMHUYECKUX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO IPUMCHEHHUE TOJYICHHBIX 3HAHUN M YMCHHH 1O XUMUHU
SIBIIIETCSL OOBEKTUBHOW HEOOXOIUMOCTBIO JUIsi O€30MacHOM paboThI C BEIIECTBAMH U MaTepraiaMu B OBITY
Y Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayusi BHITYCKHHKAMH OCHOBHOM IIKOJIBI JIMYHOW 00pa3oBaTEIIbHON
TPACKTOPHUU: BHIOOP MpoduiIss 00yUeHHUS B CTapIIeH MIKoJe WK IpodeCCHOHATBLHOr0 00pa30oBaTeILHOrO
YAPEXKICHUS.

* Osladenue KIOUeBbIMU KOMHemeHyusmy: y4eOHO-TI0O3HABATEIILHBIMHU, WH()OPMAIIMOHHBIMH,
IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATUBHBIMH.

JU1s JOCTHXKEHMsI 3TUX LieJIel B Kypce XMMHUM Ha CTYINEHH OCHOBHOI'O OOLIEro oOpa3oBaHMs PEIIAIOTCS
CIIEYIOILKE 3a/ia4M:
* (dopMHUpYIOTCSA 3HAHHUA OCHOB XMMHUYECKOW HAyKHM — OCHOBHBIX (DAKTOB, MOHSATHH, XUMHUYECKUX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TTOCPEICTBOM XUMHUUECKOTO S3BIKA;
* pasBuBaOTCA yMeHHS HaOmonath W OOBACHSAIOT XWMHUYECKHE SBICHHS, MPOHUCXOISIINE B
IIpUpO/Ie, 1a00PATOPHBIX YCIOBUIX, B OBITY U Ha IPOM3BOJICTBE;
*  nIpuoOpeTaroTCs CrelranbHble YMEHHsI U HAaBBIKM 10 0€30acHOMY OOpPALIEHUI0 ¢ XUMHUYECKUMU
BEIIECTBAMH, MaTeprajaMHi U IPOLIECCAMU;
* (opMmupyeTcss TyMaHUCTUYECKOE OTHOIIEHUE K XUMHH KaK IPOU3BOAMTEIBHON cuile 00l1ecTBa, ¢
MOMOIIIBI0 KOTOPO# pemaroTcs riodaabHbIe MPOOIEMbl YeTI0BEYECTBA;
*  OCYIIECTBIISICTCSI HHTET AN XUMUYECKON KapTHHBI MUPA B €AMHYIO HAYYHYIO KapTHUHY.
PaGouass mnporpamma peanusyercs Ha ocHoBe YMK co3maHHOrO TOA  PYKOBOJCTBOM
I"abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 xinacc : yaeOHHK U1t 001ieoopa3oBarenbHbix opranuzamnmii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: [Ipocsemenue, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK 11 o0eo0pasoBarenbHbix opranuzammii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: [Ipocsemienue, 2021
Y4eOHUKM COOTBETCTBYIOT DenepaibHOMYy TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomenioBansl MunucrepctBom npocsenienust Pocculickon @enepanyu.
[Iporpamma paspaborana B cooTBeTcTBUU ¢ yueOHBIM I1aHoM MKOYVY bonbmeanadyxckoit COLI
JUIsL YPOBHSI OCHOBHOT'O 0O0IIEro 00pa3oBaHUsl C MCIOJb30BAaHUEM COBPEMEHHOTO 00OpYyIOBaHUS
LIEHTPAa €CTECTBEHHO-HAyYHON M TEXHOJOrMYecKod HampasiieHHOcTH «Touka pocta». Ha 6ase
neHrpa «Touka pocTa» obecreunBaeTcsl peaan3aius 00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHO-
HAy4YHOH M TEXHOJOIMUYECKON HAallpaBJIeHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBUH C TPEOOBAaHUAMU
3aKOHOJATENbCTBA B chepe oOpa3zoBaHUs U ¢ y4ETOM pekomeHjanuii dexepaabHOro onepaTopa
y4eOHOT0 npeamMeTa «XuMus.

2.00mas xapakTepucTuKa yueOHOro npeamera
B cooTtBercTBUU C (penepanbHBIM roCcy1apcTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM OCHOBHOI'O OOIIETO

O6pa30BaHI/I}I yqamuecsa OOJIKHBI OBJIAACTb TAKUMHU IMO3HABATCIIbHBIMU yLIC6HBIMI/I I[CﬁCTBHHMH, KakK
YMCHHC (I)OpMyJIHpOBaTB HpO6HCMy " TUIIOTE3Yy, CTABUTH LCIU U 3a4a4U, CTPOUTH IIJIAHBI JOCTUKCHHUA
eiaen u pemiCHus MOCTAaBJICHHBIX 3a4a4, MMPOBOJAUTHL SKCIICPUMCHT U HAa €0 OCHOBC [CJIaTh BLIBOJABI U



YMO3aKJIIOYeHUs, TPEACTABIATh UX U OTCTaUBaTh CBOIO TOYKY 3peHusd. KpoMe 3Toro, yyammecs JOKHBI
OBJIAJIETh TPUEMaMH, CBSI3aHHBIMU C ONpPEACICHUEM TMOHATUNM: OrpaHUYMBATh MX, ONUCHIBATH,
XapakTepu30BaTh U cpaBHUBATH. CJeA0BaTENbHO, MIPU U3YyYEHUU XMMHUHU B OCHOBHOM IIKOJE ydaluecs
JOJOKHBI OBJIAJIETh YYCOHBIMH JCHCTBUSMH, IMO3BOJISIIOIIMME UM JOCTHYh JIMYHOCTHBIX, NMPEAMETHBIX H
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipemyiaraemass mporpaMmMa IO XHMHUHM PAacKpbIBaeT BKJIAJ y4eOHOTO NpeIMeTa B JOCTHIKCHHE IIeNieh
OCHOBHOT'O 00I1IeT0 00pa30BaHMs M ONPEACIIICT BAXKHEHININE COACPIKATEIbHBIC IMHUM MTPEAMETA!

* «BEIIIECTBO» — 3HAHUE O COCTaBE M CTPOSHHUHU BEIIIECTB, UX CBOMCTBAX M OMOJOTMYECKOM 3HAUCHUH,

* «(XUMHUYECKasl peakius» — 3HaHHE O MPEBPAICHUSIX OJHMX BEUIECTB B JIPYTruUe€, YCIOBHUSIX MPOTEKAHUS
TaKMX TMPEBPAIICHUI U CIIOCO0aX YIPABIICHUS PEAKITUSIMU;

* «IPUMEHECHHE BEIIECTB» — 3HAHHE W OMBIT 0€30IacCHOr0 OOpaIeHHs C BEIIECTBAMH, MaTepHUaIaMH U
nporeccaMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BOICTBE;

* «I3bIK XMMHU» — ONEPUPOBAHHE CUCTEMOM BAXKHEHUIIMX XUMUYECKUX MOHATUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpbl, a TaKKe BJIQJCHUE XHMHUUYECKOW CHUMBOJIMKOH (XUMUYECKUMH (opmylramMu U
YPaBHEHUSIMU).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
XuMus B OCHOBHOM 1IKoJie u3yvaercsa 8 u 9 kiaccax. OOuiee 4nciao yd4eOHbIX 4acoB 3a 2 rojia 00y4eHus
cocrapisieT 138,u3 Hux 70 (2 4 B Henemto) B 8 kiacce, 684 (2 yaca B Henemno) B 9 kiacce.
[IpennaraeMsblii Kypc XOTsl 1 HOCHT OOIIEKYJIBTYPHBIN XapakTep W HE CTAaBUT 3a7a4dy MpodheCcCHOHATLHOM
MOJITOTOBKH O0YYAIOIMINXCS, TEM HE MEHEE IMO3BOJISIET UM OIIPEICIIUTHCS ¢ BBIOOPOM MPOQHIIs 00y4IeHHUs B
cTapuiei 1KkoJe.

3HAUUTENBHOE MECTO B COJEP>KaHUU Kypca OTBOIUTCS XUMHUYECKOMY 3KCHepuMeHTy. OH OTKphIBaeT
BO3MOYKHOCTh (POPMHUPOBATH Y YUAIIUXCS CIICIIUAIBHBIC TPEMETHBIC YMCHUS:
— paboTtath ¢ BelIeCTBaMHU;
— BBITIOJIHATD IMTPOCTBIC XUMUYCCKUEC OINBITEHI,
- YUUT IIKOJBHUKOB 0€30M1aCHOMY M 3KOJIOTMYECKH I'PaMOTHOMY OOpAaIlIEHHUIO C BEIIECTBAMHU B OBITY
1 Ha MMPOU3BOJICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 Kiacc

KOHTPOJIBHBIX paboT — 4 yaca,
NPaKTUYECKUX paboT — 7 4acoB.

9 kiacc

KOHTpPOJIbHBIX paboT — 4 yaca,
MPAKTHYECKUX paboT — 7 4acoB.

Cpoxk peanuszanmu y4eOHOM mporpaMMbl- JBa YUeOHBIX rojia

4. IleHHOCTHBIE OPUEHTHUPBI COJePKAHNSA YUeOHOTro mpeaMeTa « XuMHUD)
YueOHunlit npeamMeT «XI/IMI/IH», B COACPKAHMHU KOTOPOro I''IaBHBIMHU KOMIIOHCHTAMH SBJIAIOTCA HAYYHBIC

3HAHUS M HAay4YHbIE METOJbl MIO3HAHUS, IO3BOJISET MPOOYXKAaTh Y yHallUXCsl YMOLMOHAIBHO-IIEHHOCTHOE
OTHOIICHHME K M3y4yaeMOMY MaTepuaily. B pe3ynbrare yuyeOHOW IEATEIBHOCTH CO3JAIOTCS YCIOBMS IS



dbopmupoBanus cucreMbl IeHHocTeil. Ilo3naBarenpHass (QyHKUMA ydyeOHOro mpeameTa «XHUMHSD)
3aKJII0YAETCs B CIIOCOOHOCTH €T0 COZIepKaHMsI pa3BUBATh LIEGHHOCTHBIC KAUeCTBA Y YUAIHXCS.
Ilo3nasamenshvie yennocmu: omuouleHue K XUMHUYECKUM 3HAHMAM KaK OJHOMY W3 KOMIIOHEHTOB
KyJIBTYpBl 4€JIOBEKAa Hapsly ¢ APYTUMH €CTECTBEHHOHAYYHBIMU 3HAHHMSIMU; OKPYKAIOIIEMY MHpPY Kak
MUPY BEUIECTB U MMPOUCXOAALINX C HUMH SIBJICHUI; TIO3HABATENILHON JAEATEIILHOCTH (KaK TEOpeTHYe- CKOM,
TaKk U HKCIEPUMEHTAJIbHOW) KaK HWCTOUHUKY 3HAHUH; noHumaHue: OOBEKTHMBHOCTH M JIOCTOBEPHOCTHU
3HAaHUNA O BEUIECTBAX U MPOHUCXOMASIIUX C HUMH SIBJICHHUSAX; CIOKHOCTH U OECKOHEYHOCTH IMpoliecca
MOo3HaHUS (Ha MPUMEpe UCTOPUU XUMUYECKUX OTKPBITHI); AeMCTBUS 3aKOHOB MPUPOJIbI 1 HEOOXOIUMOCTH
UX ydeTa BO Bcex cdepax AedTeIbHOCTH YelIOBEKa; 3HAUCHUS XUMUYECKHX 3HAHWW I pPEUICHHS
ro0aNbHBIX TpoOJIeM YenoBeuecTBa (PHEPTETHUECKOH, CHIPHEBOH, MPOIOBOIBCTBEHHOW, 370POBBS U
JOJTONIETHS YeTIOBEKa, TEXHOJOTHUECKUX aBapuid, I100aIbHOM SKOJIOTHUH H Jp.).

Ilennocmu mpyoa u 6vima: OTHOUICHHE K TPYJOBOW NEATEIHHOCTH KaK €CTECTBEHHOW (DU3MUECKOU U
MHTEIJUIEKTYaJIbHON MOTPEOHOCTH, TPYLy KakK TBOPUYECKOW JEATENbHOCTH, MO3BOJISIOMIEH MPUMEHSTH
3HAHUA Ha MPAKTHUKE; COXPAHEHUE U MOJJIep>KaHne COOCTBEHHOTO 3/I0pPOBbS U 37I0POBbSI OKPYXKAIOIIHX, B
TOM YHCIIE OpTaHHU3aIUs MUTAHHUSI C YYETOM COCTaBa M SHEPreTUUEeCKOW IEHHOCTH MHIIU; COOIII0/ICHUE
mpaBmJI 0€30MaCHOT0 MCIOJB30BaHUS BEIIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEACTB OBITOBONH XUMHH,
MECTUINIOB, TOPIOYE-CMAa30YHBIX MaTepUajoB U Jp.) B MOBCEAHEBHON XKU3HU; OCO3HAHUE JOCTHKECHUS
JUYHOTO yCIeXa B TPYAOBOW JEATEIHHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHH C
COIMAIBHBIMU CTaHJIAPTAaMH ¥ TIOCJIEAYIOUINM COLHAIBHBIM 0JI00pPEHHUEM JOCTIKEHH HAyKH XUMHUHU H
XHUMHAYECKOTO TIPOU3BOJICTBA JJISl Pa3BUTHUSI COBPEMEHHOTO OOIIECTBa.

Hpagcmeennvie yennocmu: ommuowenue Kk cede (0OCO3HaHHE COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOT'O JI0JITa, TUCIHUIUIMHUPOBAHHOCTH, YECTHOCTh U MPABIUBOCTH, MIPOCTOTA U CKPOMHOCTb,
HETEPIUMOCTh K HECHPaBEIMBOCTH, NMPU3HAHHWE HEOOXOJAMMOCTH CaMOCOBEPIIEHCTBOBAHUS), APYTUM
moaAM  (TyMaHH3M, B3aUMHOE YBKEHHUE MEXIy JIOJbMHU, TOBapHILECKas B3aUMOIOMOIIb U
TpeOOBaTEIBHOCTh, KOJUIEKTHBHU3M, 3a00Ta O APYrux JIOJsaX), npupoze (6epekHoe OTHOIIEHUE K ee
00rarcTBy, HETEPIUMOCTh K HAPYIICHHUSIM SKOJIOTMUYECKUX HOPM U TPeOOBaHMIA, SKOTIOTUYECKH IPAMOTHOE
OTHOIIIEHHE K COXpaHEHHIO Tuapocdepsl, arMochepsl, MOUYBbL, OMOC(Ephl, YETOBEYECKOIO0 OpraHU3Ma;
OLIEHKA JICHCTBUS BOIIPEKH 3aKOHAM TPHPOJIBI, TIPUBOISIIETO K BOSHUKHOBEHUIO TIIO0ATBHBIX MPOOIIEM);
NOHUManue HEOOXOIUMOCTH YBAKHUTEIBHOTO OTHOMICHUS K JOCTIDKEHHSM OTEYECTBEHHOW HAayKH,
HCCIIE0BATENIbCKOM IEATETbHOCTH POCCUMCKUX YUCHBIX-XUMHUKOB (ITaTPUOTUYECKHUE YYBCTBA).
Kommynukamuenvie yennocmu: omuoulenue K HOpPMaM sI3blKa (€CTECTBEHHOI'O M XMMHYECKOIO) B
pa3NIUYHBIX UCTOYHMKaX HHPopManuu (uteparypa, CMU, IHTepHET U Ap.); nonumanue HeobXooumocmu:
INPUHATUS Pa3JIMYHBIX CPEJCTB U NMPUEMOB KOMMYHUKAIIUH; TMOJy4YeHHs MHPOPMALUU U3 Pa3TUYHBIX
MCTOYHUKOB; apryMEHTHPOBAHHOM, KPUTHUYECKOW OLIEHKH HH(pOpMAIMM, MOJYYEHHOM M3 pazIMYHBIX
MCTOYHHKOB; COOOIIEHHUS TOYHOW M JIOCTOBEPHOW WMH(POpPMALNU; SICHOCTH, TOCTYITHOCTH, JIOTUYHOCTH B
3aBHCUMOCTH OT IIEJIH, TTOJIHOTHI MJIM KPATKOCTH HW3JIOKEHUS] HHPOPMALIMHU; CTPEMIICHUS TTOHATh CMBICT
0OpaIIeHHOH K YeJIOBeKY peud (YCTHOM M MUCHMEHHOM); BEJACHUS JUAIOTa ISl BBISBICHHS Pa3HBIX TOUEK
3peHHsT Ha paccMaTpUBaeMyr HH(OPMAIUIO; BBIPAKECHUS JUYHBIX OICHOK W CYXICHUH; TPHUHSATHSL
BBIBO/Ia, KOTOPBIH (popMupyeTcs B mpolriecce KOMMYHHKAIIUH.

Icmemuueckue yeHHOCMU: NO3UMUBHOE UYECMBEHHO-YEHHOCHOe OMHOUleHIe: K OKPYKAIOLEMY MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUS OKPY’KAIOLIEH MPUPOJIBI U KOCMOCA B 1IE€JIOM); IIPUPOJTHOMY MHUPY
BEIIECTB U UX MPEBPAILLCHUI HE TOJBKO C TOYKU 3peHHs OTPpeOUTeNs, a KaKk K HCTOYHUKY MPEKPACcHOro,
TapMOHUYHOTO, KPAaCHBOTO, IOAYUHSIONIETOCS 3aKOHOMEPHOCTSIM, IMPOIMOPIMOHAIEHOTO (Ha TpHMEpe
B3aMMOCBSI3M CTPOCHUSI I CBOMCTB aTOMOB W BEIIECTB); BBITOJHEHHIO YYEOHBIX 3a/1a4 KaK K IPOIECCY,
TOCTABIISIONIEMY JCTETUYECKOE YIOBOJBCTBHE (KpAacHBOE, M3SIIHOE pEIIeHHE WM JI0Ka3a- TEIIbCTBO,
MPOCTOTA, B OCHOBE KOTOPOH JICKHUT TApMOHUSA); NOHUMAHUE HeoOXOoO0umMocmu M300PaKEHUs] UCTHUHBI,



HAay4YHBIX 3HAHUN B YYBCTBEHHOH ¢opMe (Hampumep, B NPOU3BEACHHUSIX HCKYCCTBA, MOCBSIIEHHBIX
HAy4YHBIM OTKPBITUSAM, YUEHBIM, BEIIECTBAM U UX MIPEBPALLEHUAIM).

S. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca

XUMHUHN

Ilo 3aBCPIICHHUIO KypCa XUMHH HA 3TAIl€ OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/IH BBIITYCKHUKH OCHOBHOH
IOKOJIbI JOJIKHBI OBJIAACTH CICAYIOMIUMHU PE3YyJIbTaTaMU:

JInuHOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBOEH STHUYECKOW TPUHAJICKHOCTH, 3HAHUE HMCTOPUM XUMHU M BKJaJa POCCHUCKOU
XUMHUUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOUICHHS K TIO3HAHUIO XHMHH; TOTOBHOCTH W CIIOCOOHOCTH
yUYaIIUXCsl K CaMOPa3BUTHUIO M CaMOOOPa30BAHMIO HA OCHOBE M3YyYCHHBIX (DAKTOB, 3aKOHOB U TEOPUH
XUMHH; OCO3HAHHOT'O BBIOOPA M MOCTPOCHUE UHAMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

3) ¢opmuposanue 1ETOCTHONW €CTECTBEHHO-HAYYHOW KAapTHHBI MUPA, HCOTHEMIIEMON YacThiO KOTOPOW
SBIICTCS XUMHUUYECKasl KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHs HAYKH W OOIICCTBEHHOM
[IPaKTUKHU, B TOM YHUCIIE U XUMHUUECKUM;

5) oceoenue colMaNbHBIX HOPM, MPAaBWJI MOBEACHUS, posicii U (HOPM COLUAIBHON KU3HH B COILYME,
OpUPOJe M YaCTHOM KM3HH HAa OCHOBE JKOJIOTMYECKOH KyJIbTYphl W 0€30MacHOro oOpamieHus ¢
BELIECTBAMH U MaTepHUaIaMu;

6) gpopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINEHHH CO CBEPCTHHKAMH M B3POCIIBIMHU B
nporuecce 00pa3zoBaTeNbHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOHN U IPYTUX
BUJIOB JICATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

MetanpeaMeTHble pe3yJbTaThl:

1) onpeodenenue 1enelt COOCTBEHHOTO 00YYEHHUsI, TOCTAHOBKA U (popMyiHpoBaHue I ce0sl HOBBIX 337134,
2) naanupoganue MyTei TOCTHKEHHS KETaeMOro pe3yibTaTa 00y4eHHs XUMHH KaK TeOPETHIECKOro, TaK
M DKCIIEPHUMEHTAIILHOTO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUI C IUIAHUPYEMBIMH De3yJIbTaTaMHU, OCyujecmeiieHue KOHTPOIS CBOCH
JeSTeIbHOCTH B IpOIecce JOCTHXKEHUS pe3ylbTaTa, onpedenerue ciocoO0B AEWCTBUI MPU BBIIOJHEHUU
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C NMPaBUJIAMH TEXHUKU O€30MaCHOCTH;

4) onpedeneHue WCTOYHUKOB XUMHYECKOH HHGOpPMALUK, TMOJyYeHHE U aHamu3 e€, CO3[daHue
MH(GOPMALIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) ucnonvsosanue OCHOBHBIX HWHTEIUICKTYaJbHBIX OIEpalMii: aHalIW3a ¥ CHHTE3a, CPaBHEHUS W
CHUCTEMaTHU3aIlMi, OO0O0OIEHNUs U KOHKPETH3alluU, 6blsisleHue TPUIMHHO-CICACTBEHHBIX CBsI3ed U
nocmpoenue JOTUIECKOTO PACCyXAEHHS M YMO3AKIIOYEHUS (MHAYKTHBHOTO, AEAYKTHBHOTO W IIO
aHAJIOTWH ) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPIKAHMS;

6) ymenue co3aBaTh, IPUMEHATh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICTTH M CXEMBI JJISl PEILICHHUS
y4eOHBIX M [MO3HABATENbHBIX 33/a4;

7) popmuposanue n pazsumue IKOIOTMIECKOTO MBIIUICHHS, YMEHHE PUMEHSITH €T0 B TI03HABATEILHOM,
KOMMYHHUKAaTHBHOH, COLIMATBHOM MPaKTHKe U MPOQecCHOHANbHON OpUeHTaLUY;

8) eenepuposanue unei u onpeneneHne CPeICTB, HEOOXOANMBIX JUIS HX PEATU3ALIUH.



IIpeameTHBIE pe3yIbTaThI:

1) ymenue 0603HaYATh XMMUYECKUE HIIEMEHTBI, Ha3bIBATh UX M XapaKTEPU30BaTh HA OCHOBE ITOJIOKEHHS B
nepuoanueckon cucreme /1. 1. Menneneesa;

2) ¢opmynruposanue W3yYCHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE U CJI0KHOE BELIECTBO, XMMHUUYECKasl PEAKIIMsl, BUJIbl XUMHUUECKUX PEAKLUH U T. I1.;
3) onpeoenenue no GopMyiiaM cocTaBa HEOPraHMIECKUX M OPraHUYECKHUX BEILECTB, BAJICHTHOCTH aTOMOB
XMUMUYECKHUX 3JIEMEHTOB WM CTENIEHU UX OKUCIICHUS;

4) nonumanue nHGOPMALMH, KOTOPYIO HECYT XUMHUYECKHE 3HAKU, HOPMYJIbI U yPaBHECHHUSL;

5) ymenue rnaccuguyuposams TPOCThIC (METAUIBI, HEMETAJUIbI, OJIATOPOJAHBIC Ta3bl) U CIOXKHBIC
(OvHapHbBIE COENMHEHUS, B TOM YHCJIE U OKCUJBI, a TAKXKE TUIPOKCHIbl — KHUCIOThl, OCHOBaHMUS,
amM(pOTepHBIC THIPOKCHUIBI — M COJIN) BEIIECTBA;

6) ¢opmynuposanue TEPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U UH(POpPMAIIMU, KOTOPYIO HECET
nepuoauyueckas cucreMa xumudeckux onemeHtoB [ M. MeHnaeneeBa, packpvimue 3HaYeHUs
NEPUOINYECKOT0 3aKOHA;

7) ymeHue xapaxmepuz08anms CTPOSHUE BELIECTBa — BUJIbI XUMHUYECKUX CBSI3CH U TUIIBI KPUCTAIUTHYECKHX
pEIIETOK;

8) onucanmue CTpOEHHS aTOMOB XHMHUYECKHX ODIEMEHTOB C IOPSAKOBBIMH HoMepamu 1—20 u 26,
omoobpadxjcerue UX C MTOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIIPOKCHIIOB;

10) wanucanue CTPYKTYpHBIX (OPMYJ MOJCKYJISIPHBIX COCIUHECHUI U POPMYIBHBIX CIMHHUII MOHHBIX
COEIMHEHUI 110 BAJIECHTHOCTH, CTENIEHU OKUCIICHUS UJIH 3apsly HOHOB;

11) ymenue ¢popmynuposams OCHOBHBIC 3aKOHBI XUMHH: IOCTOSIHCTBA COCTaBa BEIECTB MOJICKYJISIPHOTO
CTPOEHUS, COXPAHEHUS MACChl BEIIECTB, 3aKOH ABOTra/1po;

12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJSIPHOTO YYCHHS W TCOPHH
JIEKTPOJIUTUYECKOH TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBHN MPOTEKAHUS U IPEKPALICHUS XUMHICCKHX PEAKIH;

14) cocmasnenue MONEKYJSIPHBIX YpPAaBHEHUH XUMHYECKUX PEAKIUi, MOATBEPXKIAIONIMX OOIIHe
XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB U OTPAXKAIOMIUX CBS3H MEXKAY
KJaccaMH COCIUHCHUI;

15) cocmaenenue ypaBHEeHHI peakiMil ¢ y9acTHEM JICKTPOJIUTOB TaKKe B HOHHOH (opme;

16) onpedenenue MO XMMUUECKAM YPaBHEHUSM MPUHAIICKHOCTH PEAKIUil K ONPEACIEHHOMY THITY HIIH
BUJLY;

17) cocmaenenue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMH C MOMOIIBIO METo/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHSATUN «OKUCICHHE» U «BOCCTAHOBJICHHE» ISl XapAKTEPUCTUKU XUMHUYCSCKHX CBOMCTB
BELIECTB;

19) onpeoenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIUI XJIIOPUI-, CYIb(daT- 1 KapOOHAT-aHMOHOB U KaTHOHA
aMMOHHS B PacTBOPE;

20) obwsicHeHue BIUSHUS Pa3TUUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHUX PEAKLIUii;

21) ymenue xapaxmepuzoéamsv TOJOXKEHUE METAUIOB M HEMETAJUIOB B IIEPHOJUYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJIOB, 00IIMe GU3NUECKUE M XUMUYECKHE CBOMCTBA;

22) 0bwsicHeHue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHEM €€ IPUUUH;

23) ycmanosnenue pa3iuaui THAPO-, TUPO- U ICKTPOMETAITYPIHH U WLIIOCMPUPOSAHe ITUX Pa3InInil
MpUMepaMu IMPOMBILIUIEHHBIX CIOCOOOB MOJIy4YE€HUSI METAIIIOB;

24) ymenue dasamsp 001IyIO XapakTepucTuky 3memenTos |, 11, VIIA rpymm, a Takke BoIopoja, KHCIopoia,
a3oTa, cepbl, ¢ocdopa, yriepona, KpeMHHUS U 00Opa30BaHHBIX MMHU IMPOCTHIX BEIIECTB M Ba)KHEHIIMX



COEMHEHMH (CTpOoeHHe, HAaXOXIACHHE B MPHUPOAE, MoiydeHue, (pu3nueckrue U XUMHUYECKHUE CBOMCTBA,
IIPUMEHEHHUE);

25) ymenue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aLIUTHI OT HEE,;

26) ymeHue npouz600ums XAMHIECKUE PACUETHI C UCIIOIB30BAHMEM ITOHATUI «MaccoBas JI0JIs BELICCTBA B
CMECH», «KOJMYECTBO BEIIECTBAY, «MOJSIPHBIA 00BEM» 10 (popMyIiaM U ypaBHEHHSIM PEAKIIUA;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yICHHBIX OPraHMYECKUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B IIPOrPaAMME SKCIICPUMEHTOB, PACHO3HABANUE HEOPTAHMUYCSCKHUX BEIIECTB
10 COOTBETCTBYIOIINM IPU3HAKAM;

29) cobnodenue nipaBua 6€30MacHOM pabOThl B XMMUYECKOM KabuHeTe (J1abopaTopun).

CucreMa OLlCHKU:

1. Ouenka YCTHOTO 0TBETA
OTMeTKa «5»:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYEHHBIX TEOPHIA;
- MaTepuaj U3J0KEH B OINPEICICHHOW JIOTMYECKON MOCIEA0BATEIBHOCTH, JINTEPATYPHBIM
SA3BIKOM;
- OTBET CaMOCTOSTEIIbHBIN.
Otmerka «4»;
- OTBET ITOJIHBIY U IIPaBUJIbHBIN HA CHO BAaHUH U3yYEHHBIX TEOPHIL;
- MaTepuas U3JI0KEH B ONPEACIICHHON JIOTHYECKOW MOCIEN0BATEIIbHOCTH, IIPU TOM JIOIYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIOYUUTEIIS.
OrMmertka «3»:
-OTBET TOJHBIM, HO TMpPU OSTOM JIONYIIEHAa CYIIECTBEHHas OmMOKa WM  OTBET
HEIIOJIHBINA, HECBA3HBIN.
OtMmeTtka «2»:

- Ipu OTBeTEe OOHApY)KEHO HEMOHMMAaHUE YYallUMCSOCHOBHOTOCOJEPKaHUS y4yeOHOro
MaTepuaiga WIM JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE YyYalluics HE MOXKET
WCIPABUTH MPU HABOSAIIMX BONMPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OneHKa IKCIePUMEHTAIBHBIX yMEHHI

Orenka cTaBUTCS Ha OCHOBAaHMM HAOIOJCHMS 3a y4allUMUCA M MHUCBMEHHOTO OTYeTa 3a
paborty.
OtmeTka «5»:
- paboTa BBITIOJIHEHA TIOJTHOCTHIO U IPABHIILHO, C/ICNIaHbI TPAaBUIIbHBIC HAOTIOACHHS HBBIBOJIHI;
- OKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy ¢ YYeTOM TEXHHKHU O€30MacHOCTH M MpPaBHI paboTHI C
BEILIIECTBAMH HOOOPYI0BAHUEM;
- IPOSIBIIEHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS,TOIIEP>KUBAIOTCS
Y9HCTOTa pabovyero Mecta U MopsAoK (Ha CTOJIe, YdKOHOMHO HCIOIb3YIOTCSI PEaKTHUBHI).
OTMeTKa «4».

- paboTa BBINIOJIHEHA MPABUIIBHO, ClI€TaHbl PAaBUJIbHbIE HAOIIOEHHS U BBIBOJIbI, HO IPH 3TOM
SKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WM JTOMYIIEHbl HECYIIECTBEHHbIE OIIMOKHU B padoTe
C BELIECTBaMU U 000pyIOBaHHUEM.



OTMeTKka «3»:

- paboTa BBINOJIHEHA MPABUJILHO HE MEHEEe YeM HAlOJIOBHHY WM JONYIIEHA CYIIECTBEHHAs
omuOKa B X0JIe IKCIIEpUMEHTa B 00BsICHEHNHU,BO)OPMIIEHUU pabOThI, B COOMIOACHUN TPAaBUII
TEXHUKU 0e30macHOCTH Ha paboTe C BemlecTBaMU M 000pyJO0BaHUEM, KOTOPasi UCIPABISIETCS
NoTpeOOBAHUIO YUUTEIIS.
OtMmertka «2»:

- IOTIYIICHKI JiBe (1 0oJiee) CYIIECTBCHHBIE OIMMUOKM B XOJIe: IKCIIEPUMEHTa, B O0BSICHEHUH, B
opopmieHnn pabOThl, B COONIONEHUHM TMpPaBWJI TEXHUKM OE30MAaCHOCTH MpH padoTe ¢
BEIIECTBAMH U 000pYyTOBAaHHUEM,KOTOPBICYUAIIUIACS HE MOXET HCIPaBUTh JaXe IO
TPeOOBaHUIO YUHUTEIIS,

- paboTa He BBIMOJIHEHA, Y YYAIIEroCsi OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHSL.

3. Onenka yMmenmii pemarth pacudeTHble 3agaun OTMmerka
«5»:

-B JIOTHYECKOM pACCYy)XIEHHHM M pEeHIeHHH HeT OomuOOoK, 3aJaya pelieHa
paIlMOHAIBHBIMCIIOCOOOM;
Otmerka «4»:
- B JIOTUYECKOM PACCYXJICHUU W PEIIECHUs HET CYIIECTBEHHBIX OIMOOK, HO 3ajjaya pelieHa
HEPALUOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
Otmerka «3»:
- B JIOTHYECKOM PAaCCYXJICHHHU HET CYHIECTBEHHBIX OIIMOOK, HO JOMYIIEHa CYIIECTBEHHAsS
ommuOKa B MaTEMaTHYCCKUXPACUETaXx.
OtmeTka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMUOKH B JIOTHYECKOM PACCYKJICHUH U B PEUICHUU;
- OTCYTCTBHUE OTBETA HAa3aJaHUE.
4. OuenKa NMUCbMEHHBIX KOHTPOJIBLHBIX pador OTMeTka
«S»:
- OTBET MOJHBIN U MPaBUJIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
Otmerka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He O0iee IBYX HECYNIECTBEHHBIX OITHOOK.
Otmerka «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HaAIMOJIOBUHY, JAOIYIIIEeHA OJIHA CYIIECTBEHHAs OIIMOKA U TIpU
STOM JIBE-TPUHECYILIECTBEHHBIE.
OtmeTka «2»:
- paboTa BBHITIOJIHEHA MEHBIIE YEM HAMOJOBUHY WM COJEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOO0K;

- paboTa HEBBINIOTHEHA.

[Ipu oneHKe BBINOIHEHUS MUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOOBaHUS €INHOTO OpPorpapuuecKoro pexxuma

5. Onenka TecToBbIX pagoT

Tectbl, cocTosiie U3 MATH BOIMPOCOB MOXKHO HCIIONB30BaTh MOCIE M3YyYEHUS KaXIAOro Marepuaina
(ypoka). Tect m3 10-15 BompocoB ucmomb3yeTcsl s mepuoaudeckoro KoHTpoisi. Tect m3 20-30
BOIIPOCOB HEOOXOJMMOMCIIONB30BATh JIIsl UTOTOBOTO KOHTPOJIS.



[Ipu onleHMBaHUM UCTIOJIB3YETCA CIECYIOIIAs IIKaJa:
JIJ1st TecTa U3 5 BOIIPOCOB

* HeT OIMNOOK — OLEHKA «5»;
* o1HAa OIINOKA — OLEHKa«4»,
* JIBE OLIMOKH — OLEHKA«3»,

* TP OLIMOKH — OLEHKA«2).

Jlnsg Tecta u3 30 BOOpPOCOB:

* 25-30 mpaBWILHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
* 13-18 npaBUIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIe 12 TpaBUIbHBIX OTBETOB — OTMETKA «2».
O1leHKAa BBIIIOJHEHNS TECTOBBIX 3aJaHMIl:

e OtMeTKa «S»: yJaimuiics BBITOJIHMI TeCTOBBIC 3aanus Ha 85 — 100%.

e  OrMmeTKa «4»: ydaluiics BBIIOJIHUI TECTOBbIC 3a/1aHus Ha 65 — 84%.

o Ormerka «3»: yyamuiics BBITIOJHWI TECTOBbIE 3aanus Ha 49 — 64%.

e OrTmeTKa «2»: ydaluiics BBIIIOJIHUI TECTOBBIE 3a/1aHusl MeHee yeM Ha 49%.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepuajbl IpelHa3HAYeHBbl AJIs TPOBEPKH YpPOBHS YCBOCHUS
y4yeOHOro Marepuaja Ha OCHOBAaHMM O0pPa30BAaTEIBLHOTO MHUHHUMYyMa COJEpXaHUs OOpa3oBaHHS H
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBIMTYCKHUKOB MIKOJI. OHU COCTaBIIEHBI Ha OCHOBE MHOTOJIETHEH
MeJarornyeckou MPakTUKU C yYETOM Pa3IMYHBIX METOJUYECKUX pa3paboToK.

[To BceM ri1aBaM Kypca M UX pas3zenaM MpeliaraeTcsl TeKyIUi U TEMAaTHYECKUT KOHTPOJIb 3HAHUHN U
YMEHHH B (OpME XUMUYCCKHX JTUKTAHTOB U TECTOB, CAMOCTOSTEIIBHBIX M KOHTPOJBHBIX paboT. 3aiaHus
000MX BapHaHTOB PAOOT CXOHBI IO COACPKAHHIO M XapAKTEPy BHITIOTHAEMBIX YUCOHBIX JICHCTBUH.

Jiis opranm3anmu 3QGEeKTUBHON pabOThI BCETO KJIacca ¢ YYETOM HHIWBUIYaTBHBIX CIIOCOOHOCTEH
KaKJOTO y4alierocst B psijie padoT, BXOIIIIMX B MOCOOUE, MPEACTABICHBI 3aJJaHUsl Pa3TUYHBIX YPOBHEH
CJI0KHOCTH.

HezaMeHNMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUHU SBISIOTCA 3amaHus B ¢opme Tecta. Mx
MO>KHO HCTIOJIh30BaTh HAa Pa3HBIX dTanax y4eOHOTo mpoliecca:

* MPU U3YyYEHUU HOBOTO MaTepHaa;

+ Ha 9Tare 3aKperUIeHUs U3yYeHHOT0 MaTepurara;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAHUM, YMEHUM U HaBBIKOB YUaIINXCS;

* NP MOATOTOBKE YYaIIUXCsl K 9K3aMeHaM Kak B YCTHOM, TaK M B MUCbMEHHOU opme, 0COOEHHO B

dopme EI'D.

Jns1 KaXk 101 TeMBI M €€ pa3/ieNIoB MPENIOAKEHbBI TECTOBBIE 33JIaHUS PA3HOTO YPOBHS CII0KHOCTHU B IBYX
BapHaHTax, pacCUMTaHHbIC HA 15—35 MUH WM HA ekl ypoK. J[71s BRICTaBICHHS OIEHKU Mpe/IaracTcs
HCITOJTH30BATh CJIEAYIONIYIO MTPOIICHTHYIO IIKATY:

35% BBIIOTHEHHEIX 3aJaHUH — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — oreHka «4»;

86—100% — omeHka «5».

B 3aBuCHMOCTH OT pe3yabTaTOB BBHITIOJHEHUS pa0OThl YYUTEIh MOXKET BHOCUTD B MPEIJIOKEHHYIO
CHUCTEMY OLIEHUBAHUs1 KOPPEKTUBBI, TOCKOJIbKY OCHOBHAS 11€7Ib KOHTPOJISA B JAHHOM Clly4ae — He



cOoOCTBEHHO BBICTABJICHUE OIICHKH, a OTIPEIeJICHHEe YPOBHS YCBOSHHUS YUAIIUMHUCS y4eOHOTO MaTepraia u
HaIpaBJIeHUH JaNbHEHIIeH padoThl HaJ MOBBIIIICHUEM Ka4eCTBa 3HAHUM

3amanne nox nudpoi 1 onenuBaercs 3 OGammamu; noxa mudpoi 2 — 5 O6awtamu; nox uudpon 3-8
Oamnamu. 3a1aHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUSI.

Ecnu He yka3aHO MHOE, KaK/IbIil OTBET YaCTEH OLICHUBAETCS:

» yactu A — 2 Oayuramu;

» yactu B — 4 Gannamu;

» yactu C - 6 GamiamMu.

OpmHako He BCE yJaluecs MPUCTYNaloT K 3aanusaM yactu C 1 TeM 0osiee BBITOTHSIOT UX MMOJTHOCTHIO.
UYTOoOBI MOBBICUTH TOJOXKHUTEIbHYI0O MOTHBALUIO K BBIMOJIHEHUIO 3aJaHuii dacTH C, y4YHTEIb MOXET
OOBSBUTH O BBICTABJICHUH 10 pe3yiIbTaTaM TECTa JIBYX OIEHOK: MEpBOM — 3a yacTu A u B, a BTopoii —
3a yacTh C — C UCIOJIB30BAHMEM MPOIEHTHOM IIKAJIbl OIICHKU 3HAHHH.

Bormpockl st Bcex BHIIOB KOHTPOJISI 3HAHWUH COCTaBIIEHBI TaKMM 00pa3oM, 4TOOBI MEAaror ¢ ux
MTOMOII[HIO MOT BBISIBUTH 3HAHHSI YUAIIMXCs TI0 BCEM Y3JI0BBIM BOITPOCAM TJIaBbI M pa3jiena Kak Ha 0a30BOM
YpOBHE, IJie HEOOXOIUMO TOJIEKO BOCIPOHM3BEICHHE Y4eOHOro MaTepuala, TaKk W Ha YCIOKHEHHOM
ypoBHE, The TpeOyercs yMEHWE aHAIM3UPOBAaTh W CPaBHUBATH JaHHBIC, HPHUMEHSS TBOPYECKHE
CIIOCOOHOCTH.

Bce oOyuarorue BHUIBI KOHTPOJIS MPEAINONaraloT KOJUIEKTUBHYIO JNESATENIbHOCTh ydaliuxcs Ju0o B
nape, 1100 B IPyIIEe U CAaMOIIPOBEPKY.

[Tpu moAroToBKEe K KOHTPOJIBHBIM paboTaM HE0OXOAUMO OOpaTUTh BHUMaHHE Ha 33/JaHUS YPOKOB
0000Mmaronero NoBTOpeHus. B 3ToM ciydae ydamiwiecs B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMHU
OTIPECIISIOT JUTsl ce0sl 3aJaHMsI, KOTOPHIC MOTYT BBIITOJIHUTS.

PacuerHble 3a1auu pa3IMYHBIX THIIOB M YPOBHEH CIOKHOCTH MPEICTABICHBI B TOCOOMH OJIOKaMu, a
TaK)Ke BKIIFOUCHBI B PAa3HBbIC BHJIBI KOHTPOJISA 3HAHHWMA. YUYUTEIb MOXKET 110 KCJIAHUI0 BKIIOYATh MX KaK
JOTIOTHUTEIFHOE 3aJjaHKe B JI000M BUJ KOHTPOJS WJIM IMpeajaraTh y4amuMmcsl OTAENbHbIE CaMOCTOs-
TebHBIE Pa0OTHI MO PEUICHUIO TOJOOHBIX 3a/ad.

IIpoBeneHne XMMHYECKOTO JUKTAHTA

3amanus Uit 00OMX BApUAHTOB KPATKO 3alUCHIBAIOTCS Ha JIMIIEBOM CTOPOHE JOCKHM WM Ha
KOJOTpaHCIIapaHTe; OTBETHI Ha BOMPOCHI KeNaTeIbHO HAMMCAaTh Ha OOpaTHOM CTOPOHE JOCKH I TaKKe
Ha KOJIOTpaHCHapaHTe. YUUTENb 3aYUTHIBACT COJEPKAHUE BOIPOCA, y4dalIUecs 3alUChIBAIOT OTBET B
TeTpaasx.
[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAMOIPOBEPKA!

+ OIMOOK HET — OLIEHKA «5»;

e JOMYyIIEHBI 1—2 OomuOKu — «4»;

* JIOTMYIIEHBI 3 OMUOKH — «3%».

B 3aBuCHMOCTH OT CTENEHU MOJATOTOBIEHHOCTH YYAIUXCS YYUTEIh MOXET M3MEHUTh KPUTEPH
OIIEHKH padoT B MOJIB3Y YICHHUKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(70 yacoB, 2 yaca B HeJ1eJI10)
HavaabHble NOHATHS U 3aKOHBbI XUMUHK(21 yac)

Tena u BemectBa. CBoOMCTBa BENIECTB. DTaJOHHBIC (PU3UUECKHE CBOMCTBA BelleCcTB. MaTepuaisl 1
MaTepuaoBejieHue. Poiib XUMUHU B JKM3HM COBpeMEHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMUHU:
xemodmims 1 xemopoOus.

Metonsl  u3ydeHus xumud. HaOmonenwe. OkcrnepumeHt. MojaenupoBanue. Mogenn
MaTepUaIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I"a3p1. XKunkoctu. TBEpablie BemecTBa. B3anMHble Iepexopl MKy arperaTHbIMU COCTOSIHUSIMU
BElIeCTBAa: BO3TOHKa (CyOnumanus) u Aecydomumanus, KOHACHCAUs U HCIapeHue, KpUCTaIn3alus U
IIJIaBJICHUE.

®usnueckue sBiaeHusa. Yucrole BemecTsa U cMecu. ['oMoreHHele u rereporeHHele cmecu. Cmecu
razoo0OpasHble, xuakue u TBEpAbIe. CHoCcOOBI pa3feneHusi CMecei: MeperoHka, Wi IUCTWUISAIUA,
OTCTaWBaHUe, (PUIBTPOBAHUE, KPUCTATUIM3AIUS WIH BhIMapuBanue. Xpomatorpadus. [Ipumenenne atux
crioco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE AIEMEHThl. ATOMBI U MOJIEKYbl. IIpocThie U cloXHBIE BelecTBa. AJUIOTPOIUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE IOJOKEHUS aTOMHO - MOJIEKyJsipHOoro yuenus. Monsl. BemectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSI.

3Haku (CMMBOJIbI) XUMHYECKUX 3JeMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKHM XMMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHMM HEKOTOPBIX XMMHUYECKUX 3JeMeHTOB. Ilepuomnueckas Ttabnuia
XUMH4YecKux sneMeHtoB [[. M. MeHueneeBa: KOPOTKONEPUOAHBIM M JIMHHOINEPUOIHBIA BAPUAHTHI.
[lepuoas! u rpynnsl. ['maBHas u nmoOouHas noArpymmsl, uad A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHast
Mmacca.

Xumnueckue (opmynsl. MHaexkcsl n ko3dpduumentsl. OTHOCHUTENbHAsT MOJEKYJIIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JIeMeHTa B coequHeHuH. MHpopmaius, KOTOpyro HECYyT XMMHUYECKHe
bopMyIbI.

BanentHocts. CTpykTypHBIE (hopMynbl. XUMHUECKHE AJIEMEHTHI C TOCTOSIHHOW M MEepEeMEHHON
BaJIGHTHOCThIO. BbIBOox (opMynsl coenuHeHuss 1o BajeHTHOCTH. OnpeneneHue BaJeHTHOCTH
XMUMHYECKOTr0 3JIeMeHTa 110 popmyiie BeniecTBa. CocTaBlieHHe Ha3BaHUN COETUHEHUH, COCTOSIINX U3 IBYX
XUMHUYECKUX 3JIEMEHTOB, IO BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.

XuMmuueckue peakuuu. PeareHTbl M HpOAyKThl peakuuu. [IpM3HAKM XUMHUYECKHX PEaKIHM.
VYcnoBus ux nporekaHus U mpekpaieHus. Peakuuu ropeHus. DK30T€pMHUUYECKHUE U 3HIOTEPMHYECKHE
peaxiuu.

3aKOH COXpAaHEHHMS MacChl BEIIECTB. XUMHUYECKHE YypaBHEHMs. (COCTaBlI€HHE XHWMHUYECKHX
ypaBHeHUH. MIHoOpMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUYECKUX PEAKIUN MO COCTaBYy W UYUCIY PEareHTOB M MPOJIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknuum coenvHeHus, pa3loKeHUs, 3aMelieHus U obomena. Kartamuzatopsl u
KaTajus.

JdemMoHcTpauuu
* Komnekuust MatepranoB U U3IEIUIN U3 HUX.

* Monenu, ucnosib3yeMble Ha ypokax (GU3HKHU, OMOJIOTUH U Teorpaduu.



*  OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIETTN HEKOTOPHIX XUMUYECKHUX BEIIECTB.

*  Mogaenu KpUCTaININYECKUX PEIIETOK.

* Cobupanue npubopa A NOJyYSHHs ra3a U IPOBEPKa ero Ha FTepMETHYHOCTb.

* Bosronka cyxoro jibja, ona win HadTalauHa.

* ArperatHble COCTOSIHUS BOJIBI.

* Paznenenue 1ByX HECMEUIMBAIOIIMXCA KUIKOCTEH C HOMOLIBIO IETUTEIbHOW BOPOHKHU.

e JlucTUIUISTOp U ero padora.

* VYcraHoBka s GUIbTpOBaHUA U €€ paboTa.

* VYcraHoBKa /s BeIIapuUBaHUs U €€ padoTa.

* Komnekuust OITOBBIX TPUOOPOB /17151 GUIBTPOBAHUS BO3IyXA.

* Pazgenenue kpacsiiero BemiecTsa (haomacrepa ¢ MOMOLIbI0 OyMaXHOH Xpomarorpaduu.

*  Mogenu aOTPONHBIX MOAU(DHUKAINIA YTIEpOaa U CEPHI.

* Ilosydenue o30Ha.

* Toprpers . 5. Bepriennyca u JI. . Menzeneesa.

* KopoTrkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [leproanyeckon cucremsr /1. U.
Menneneena

* KoHcTpynpoBaHue IIapOCTEPKHEBBIX MOJEIIEH MOJIEKYII.

* Amnnapat Kunna.

* Pasznoxenue Ouxpomara aMMOHHUSI.

* T'openue cepsl 1 MarHMEBOM JICHTBI.

* Tloptpersl M. B. Jlomonocosa u A. JI. JIaBya3be.

*  OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BELECTB.

* T'openue pocdopa, pacTBopeHHe MPOAYKTa TOPEHHSI B BOJIC M HCCIICOBAHUE MTOTyYEHHOTO
pacTBOpa JAKMYCOM .

* BsaumoaelcTBUE COIITHON KMCIIOTBI C IMHKOM.

* Tlonyuenue runpoxcuaa meau(Il) u ero pasznoxkeHue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI

. O3HakoMIIEHHE C KOJUIEKIIUEH TaO0OpaTOPHON TTOCY/IBI.
. IIpoBepka npubopa Jy1st MOTy4eHHsI Ta30B HAa T€PMETUYHOCTb.
. O3HaKOMJICHHE C MHUHEpaTIaMH, 00Pa3yrOIIUMHU TPAHUT.

. IIpuroroBieHre reTeporeHHON CMECH MOPOLIKOB CEPHI U JKeJie3a U UX pa3zesieHue.

1
2
3
4
5.
6
7
8
9

B3aumopeiicTBue pacTBOpOB XJIOPUAOB U HOJUA0B KaJlUsl C paCTBOPOM HHUTpaTa cepedpa.

. [lonyuyenue ruapoxcuaa meau(ll) u ero B3anmopeiicTBre ¢ CEpHOIl KUCIOTOM.
. BzanmonelictBre pactBopa cosibl ¢ KUCJIOTOM.

. HpOBepKa 3aKOHa COXPAaHCHUS MACChI BCIICCTB HA IPUMEPC B3aUMOACUCTBHUS IIEIOUYM U KUCIOTEHL.

HpOBepKa 3daKOHa COXpaHCHUA MACChI BCHICCTB HA ITPUMEPC B3aUMOACUCTBHUS IIETOUH M COJIH JKee3a

().

10. Pasznoxenue nepokcuaa BOJOPO/Ia ¢ MOMOIIBIO okcuaa mapranna (IV).

11. 3amemenue xene3oM MM B MEIHOM KYIIOPOCE.

IIpakTnyeckune padorTnl

1.

3HAaKOMCTBO ¢ JIabopaTopHbIM 00opyaoBaHueM. [IpaBuia TeXHUKH O€30MacCHOCTH NpU padboTe B

KaOMHETe XUMHH. HeKOTOpLIC BHUBI paGOT.



2. AmnHanu3 noussl
Baskuelilue npeacTaBuTe M HeOpraHuyeckux seulecTs. KosinyecrBeHHbIe OTHOLICHHS B
xumun (18 yacos)

Cocras Bo3ayxa. [Tonsitue 06 00bEMHOM 1016 KOMIIOHEHTA MPUPOTHON Ta30BOM CMEeCH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30m. [Tonyuenue kucnopona. Codupanvie v paco3HaBaHHE KHCIOPO1a. XUMHUYECKHE
CBOMCTBA KHMCIIOPOJIA: B3aUMOJCHCTBUE C METAINIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMMU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupoe.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCHIOB 1O UX popmyrnam. CocraBieHue Gopmysn OKCUIOB 1O UX
Ha3BaHusAM. [IpeacTaBuTenu OKCUIOB: BOJA U YIJIEKUCIIBIN T'a3, HETalEHask U3BECTb.

Bonopon B npupoze. dusndeckre 1 XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYeHHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u knaccuduxanus. Magukaropsl. Tabmuiia paCTBOPUMOCTH.

Consinasi 1 cepHasi KUCIIOTBI, UX CBOMCTBA U MPUMEHECHHE.

Comnu, ux cocTtaB u Ha3BaHus. PacTBopumocTs coseil B Boae. [IpencraBurenu cosei: Xaopum
HaTpusi, KapOoHAT HaTpus, ochar KaIbIHS.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble equHULIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHAS. U KMJIOMOJISIpHAs
Macchl BEUIECTBA.

Pacuétsl ¢ uCTOIB30BaAHNEM MOHITHI «KOJTMYECTBO BEIIECTBAY, «MOJIAPHAS MACCay, «I10CTOSTHHAS
ABoraapo».

3akoH ABorajipo. MomsipHbIi 006EM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS IJIOTHOCTH OJHOTO
rasa 1o JApyromy.

KpaTtHble equHHIIBI U3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BEILLIECTB.

Pacuétel ¢ ucnosib30BaHMEM MOHITHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJSPHBIM
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Pacuétel ¢ ucnosnb30BaHNEM TOHITHI «KOJTMYECTBO BEIIECTBA», «MOJISIPHASI MAaccay, «MOJISIPHBIN
00BEM razoBy», «4uciao ABOraapo».

I'mapocdepa. KpyroBopor Boasl B mnpupoje. Pu3nMUecKue U XUMHYECKHE CBOWCTBA BOJIBI:
B3aWMO/JIEVICTBUE C OKCUIAMHU.

OcHoBaHus, UX cocTaB. PacTBOPpUMOCTh OCHOBaHUM B Bojie. MI3MeHEeHHe OKpacKu MHAMKATOPOB B
uiennoyHo cpene. IlpencraBurenu menoyei: THAPOKCUIBI HATPUSL, KAJIUS U KaJbIIUS.

PactBoputens u pactBopénHoe BemecTBo. PactBopsl. PactBopenue. ['mapatel. MaccoBas nomns
pacTBOpPEHHOrO BellecTBa. PacyéThl, CBsA3aHHBIE C HCIOJIB30BAHUEM IMOHATHUS «MaccoBas JOJIA
PacTBOPEHHOTO BEIIECTBA.

JdemMoHcTpanuu

* OrmpeneneHue coepKaHns KUCIOPOAa B BO3IyXeE.

* [lonydeHue kucaOpoOIa pa3ioKEHUEM NIEpMaHraHaTa Kajlus U IepoKcua

BOJOPOJA.

* CoOupaHue METOJOM BBITECHEHHSI BO3/IyXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* TopeHue maruus, xenesa, yrisi, cepbl u pocdopa B KUCIOPOIE.

¢  Komaexus OKCHIOB.

* [lomyuenue, cobupaHue U pacro3HaBaHHE BOJOPO/IA.



* ['opeHue Bomopoja.

* BsaumoseiictBue Bogoposa ¢ okcumom meau(ll).

e  Koyekuus MUHEpaJIbHBIX KUCIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

¢  Kommekuus cosen.

* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.

* HexkoTopble MeTaJlIbl, HEMETAIIJIbI U COEAMHEHUS KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopaenb MOJSIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHHE U3BECTKOBOW BOJBI IIPH MPOIYCKAHMHU YIIEKUCIIOTO Ta3a.
13.  Tlomydenue BogOpoOAa B3aMMOJEHCTBUEM LIMHKA M COJITHOM KHUCIIOTHI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. H3mMeHeHHe OKpAaCKHM MHAMKATOPOB B LIEIOYHOM CPEJIE.
16. OsnaxkomiieHue C mpenapaTamy JOMAIlHEH WM IIKOJLHON aNTeuKH — pPAacTBOPAMH NEPOKCUIA
BOJIOPO/a, CIIUPTOBOI HACTOMKH MOJ1a U HAIATBIPHOTO CHUPTA.
IIpakTnyeckue padoThl
3. Ilonyuenue, coOMpaHue ¥ PacIO3HABAHUE KHUCIOPOIA.
4. Tlonyuenue, COOUpAHUE U PACIIO3HABAHUE BOJAOPO/IA.
5. TIpuroToBieHre pacTBOPOB COJIEH C UX 3aaHHON MacCOBOM J0JIEN.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequnenuii (10 yacos)
O06o0061eHue cBefeHuit 06 okcuaax, X KiaccupuKaluy, Ha3BaHUSAX U CBOICTBAX.
CriocoOsl MoTyueHus: OKCHJIOB.

OcHoBanusi, ux Kiaccuukalus, Ha3BaHUS M CBOMCTBa. B3amMmonelicTBHE C KHCIOTaMH,
KHCJIOTHBIMU OKCHJIaMH M COJIsSIMHU. PasnoskeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUs
OCHOBAaHHII.

Kucnorsl, ux wimaccupukanus u Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3aumogeiicTBue KHCIOT € MeTaulaMH. DJIEKTPOXUMHUYECKUM psii  HAMPSOKEHUW  METaJlJIoB.
B3anMogeiicTBre KUCIIOT C OKCUAAMHU METAJIOB.

B3auMopeiicTBue KUCIOT C OCHOBAaHMSIMHM — peaklMs HeWTpanuzauuu. B3anMopneicTBue KHUCIOT C
COJISIMH. [TonydyeHnne 6eCKUCIOPOAHBIX
1 KHCIIOPOJCOAECPHKAIINX KUCIIOT.

Comu, ux kiaccudukanus u cBoiicTBa. B3anmosencTBre coseit ¢ MeTaiyiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumozaencTBue cosiei ¢ COIsAMH.

['eneTnyeckue psabl MeTauia U HeMeTalla. [ eHeTnyeckas CBsi3b MKy KjaccaMu
HEOPTraHUYECKHUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumozeiicTBrE OKCH/IA KaIbLKs C BOJOM.

18. TlomyTHEHME U3BECTKOBOM BOJIBI.

19. Peakuus neliTpanuzanum.

20. IMonyuenue ruppoxcuaa meau (1) u ero B3auMoeiicTBIE ¢ KMCIOTOM.
21. Paznoxenue ruapokcuaa meau (1) npu Harpesanum.

22. BzaumoeicTBIE KHCIOT C METaJTAMH.

23. BzaumoeiicTBIE KUCIOT C COMISMHU.



24. O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.

25. Bzaumopeiicteue cynbgara meau(Il) ¢ xenesom.
26. B3anMoieiicTBre coJieii ¢ COSIMH.

27. TenetnyecKas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IIpakTnyeckue padoThl

6. Pemenue SKCIepUMEHTATBHBIX 3a71a4.

Iepuoauuecknii 3akoH u [lepnoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
J. . MenpaeJieeBa u cTpoenue aroma( 8 yacon)

EcrecTBeHHbBIE ceMeNCcTBa XUMUUECKUX SJIEMEHTOB:IIIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJLIbI,

rajioreHbl, UHepTHBIE (6aropoHbie) ra3sl. AMPOTEpHOCTh. AM(OTEPHBIE OKCUABI U TUAPOKCH/IBL.

KomuiekcHsie conu.

Otkpsitue . . MenaeneesbiM [leproanueckoro 3akoHa u cosnanue uM [lepuoanyeckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

AToMBI KaK opma CyIIECTBOBaHHSI XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMOB. JloKkazarenbCcTBa CIOKHOCTU cTpoeHusi atomoB. OmbiTel Pesepdopaa. [lnanerapHas mozenb
CTPOEHHS aToMa.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpPOHBI. OTHOCUTENIBbHAs aTOMHash Macca. B3auMocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», «\OTHOCUTEIbHAS aTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpOEHHE NEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKHUX 51eMEeHTOB NeNe
1-20. IlonsTHE O 3aBEPIIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl.  ®usnueckuit cmbicn  cuMBOIMKHA [lepumonmueckoid  cucteMbl. CoBpeMeHHas
dbopmynupoBka Ilepuoanueckoro 3akona. Mi3aMeHeHUs CBOMCTB 3JIEMEHTOB B MEPUOAAX U TPYIIAX, KakK
(GYHKIUS CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB.

XapakTeprucTUKa 3JIEMEHTa-MeTaljla U 3JIeMEeHTa-HeMeTallIa [0 ux noJyioxkeHuto B [lepuoanyeckoit
cucTeMe xuMuueckux sneMeHToB /. 1. Mennaeneena.

JdemMoHcTpauuu
*  Paznuunbie GopMbl TAOIUI] TIEPUOANIECKON CUCTEMBI.
* MopnenupoBanue nocrpoenus [lepuonnueckon cucrems! Jl. . Menneneesa.
* Moaenu aTOMOB XUMHUYECKUX JIEMEHTOB.
*  Mojenu aTOMOB JIEMEHTOB 1—3-T0 Mepuo10B
JlaGopaTopHbIe ONBITHI.
28. Tlonyuyenre aM(pOTEPHOrO THAPOKCHIA U UCCIIET0BAHUE €I0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEe peakuuu (11 yacos)

Honnas xumudeckasi cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METANIOB M HeMeTayuloB. CXeMbl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coelWHEHHHA. VOHHBIE KPUCTAUIMYECKHE PEIETKH U
¢du3nveckre CBOMCTBA BELIECTB C 3TUM TUIIOM peEToK. [loHsaTHE 0 HOpMYIBHON eTMHHIIE BEIIeCTBa.

KoBanentHast xumuueckasi CBsI3b. OJEKTPOHHbIE M CTPYKTypHble ¢opmyinbl. KoBaneHTHas
HenoJisipHast cBsA3b. (Cxembl 00pa3oBaHUS KOBAJEHTHOM CBSI3M Ui OWHApHBIX COEJUHEHHH.
MonekynsipHble 1 aTOMHbIE KPUCTANINYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNeKTPOOTPULATENIbHOCTD. Psii anekTpooTpunatenbHocTH. KoBaneHTHas moJsipHas XUMHUYecKas
cBs3b. Jlumonb. CxeMbl 00pa3oBaHHs KOBAJEHTHOM MOJSPHON CBSI3U AJIi OMHAPHBIX COETUHEHMMH.
MounekynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE PELIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PEMIETOK.



Meramnueckass XMMHUYECKasl CBSI3b M METAJUIMYECKas KpUcTauindeckas pemérka. CBoHCTBa
BEILECTB C 9TUM THUIIOM PEIIETOK. Enrnas npupoaa XUMHYECKUX CBS3EH.

Crenenb okucienus. CpaBHEHUE CTEICHU OKUCIICHUS U BaJIeHTHOCTH. [IpaBuiia pacuéra crenenei
OKUCJICHUS TI0 (popMyTaM XUMUYIECKUX COCTUHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. OrmnpejenieHrue CTeneHed  OKUCICHUS  Jid
AJIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA Pa3HbIX KJIAaccoB. Peakluu HMOHHOTO OOMEHAa M OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIE peakiuuu. OKUCIUTEIb W BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBIICHHE.
CocraBiieHre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJJOM AJIEKTPOHHOIO OanaHca.

JdemMoHCTpauMu

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

* KoJeknus BEMECTB ¢ HOHHOW XUMHUYECKOU CBS3bIO.

* MoJenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

*  BuneodparmenTs u cnaiipl «KoBaleHTHaAIXUMHUYECKAs CBA3bY.

¢ Koteknus BemeCcTB MOJIEKYJIIPHOTO U @aTOMHOT'O CTPOEHUSI.

*  Mojenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAJNIMYECKUX PEIIETOK.

*  BuneodparmenTs u cnaiapl «MeTtannndeckas XUMAYECKas CBS3bY.

e Komneknus «MeTajuibl U CIIIaBbI».

* BsaumojeiicTBHE ITIUHKA C CEPOM, COITHON KUCIO0TOH, XiopuaoM meau (11).

* T'opeHune Maruus.

* BsaumojeicTBHUE XJIOPHON M CEPOBOAOPOAHOM BOIBI.
JlabGopaTopHble ONBITHI

29 H3zrorosnenue MOJCIIN, I/IJIJIIOCTpPIPYIOH_Ieﬁ CBOMCTBA METAJNIMYSCKOM CBSI3H

Conep:xxanue yueOHOTI0 npeamera
Xumus 9 kiaace
(68 uacos, 2 yaca B He/IeJI0)
IloBTOpEeHune u 0000mIeHHe cBeleHuil 10 Kypcy 8 kiacca( 5 yacoB)

bunapueie coenuHenus. Oxculpl cosneoOpasyoomme U HecojeoOpasyoomue. ['HapoKCHIbL:
OCHOBaHUs, aM(poTepHbIe, KUCIO0ThL. CpelHe, KUCIIbIe, OCHOBHBIE COJIH.

O06o6mieHne cBefeHU 0 XUMHUYecKuX peakuusax. Kimaccuduxamuss XUMUYECKUX peakuuil 1o
pa3IMYHBIM OCHOBAHUSIM: COCTaBy M YMCIY pEarupyroliuxX U O0O0pa3yoIIUXCsl BEIIECTB, TEMJIOBOMY
a¢(deKTy, HarpaBIeHHUIO, U3MEHEHHUIO CTENEHEH OKMCIEHHUS 3JIEMEHTOB, OOpa3yloIIUX pearrpyromme
BelIeCTBa, (pasze, NCIOJIb30BAHUIO KaTaln3aTopa.

[ToHsATHE O CKOPOCTH XMUMHMUYECKOW peakuuu. DakTopsl, BIUSIOUIME HA CKOPOCTh XUMHYECKUX
peakiMii: mpupoja pearupyrollux  BEIIECTB, WX KOHLEHTpalMs, TemIeparypa, IUIOLaib
COIIPUKOCHOBEHUS, HANW4Ke Katanuzaropa. Karanus.

JdemMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIUSIMU METAJUIOB U HEMETAJIOB.

*  (O3HAKOMJICHHE C KOJUICKIHUAMU OKCHUI0B, KHCJIOT U coJIeii.



* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu OT IPUPO/Ibl pearupyomnux BeIecTB.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuu OT KOHIIEHTPAIIUH PEearupyronx BEIIeCTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKIUU OT IIJIOIIaaN
COTIPUKOCHOBEHUS PEAarupyrOIINX BEMIECTB («KUTISAIIUI CIION»).

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKIMU OT TEMIIEPATYPhI pearupyroIiux BEIeCTB.
JlaGopaTropHbie ONBITHI
B3anmoneiicTBre aMmMuaka U XJa0poBOJIOPOAA.
Peaknus HeliTpanusanuu.
Hab6mronenue Teroboro 3dgdexra peakiuy HenTpaaTu3amum.
BsaunmoneiictBue cepHoii KUCIOThI ¢ okcuaom meau (I1).

Paznoxxenne IMEPOKCHUIa BOAOPOJa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'IH

o0k wdE

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKLMK OT MPUPOABI PEarupyOIIUX BEIIECTB Ha IPUMEpPE
B3aUMOJICHCTBHS PACTBOPOB THOCYJIb(aTa HATPUS U XJIOpUAA OapHsl, THOCYJIb(aTa HATPHs U COJISIHOM
KHCIIOTBI.

7. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW PEAKIIMU OT NPMPObI METAUIOB IIPU MX B3aMMOJEHCTBUH C
COJITHOM KHMCIIOTOM.

8. 3aBUCHMMOCTL CKOPOCTH XMMHUYECKOM PEAKIMU OT MPUPOJABLI KMCIOT IPU B3aUMOAEHCTBHU UX C
KEJEe30M.

9. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBucMMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT IUIOMIAJM CONPHKOCHOBEHHS PEArHpPYHOLINX
BEILIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUK OT KATAIU3aTopa.
XuMHYECKHEe PeaKIUuU B PAcCTBOpax 3JeKTpouTos( 10 uacos)

[TonsiTie 00 APAEKTPOIUTUYECKON AMCCOLMAIMH. DIIEKTPOIUTHI U HEJICKTPOIUTHL. MexaHu3m
JUCCOLIMAIIMU  DJIEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoM CBA3U. CTeneHb >3IEKTPOIUTHUUYECKOU
nuccoruanui. CHUIIbHBIE U CTa0ble AIEKTPOIUTHI.

OcCHOBHBIE TOJOXKEHUS TEOPUU AIIEKTPOIUTHYECKON Auccoruanuu. Kiaccupukanus HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kinaccudukamnus U JUCCOIUAITHS.

OO0mme XMMUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKW WHJIUKATOPOB, B3aUMOJICUCTBHUE C
MeTaJUlaMH, OKCHJaMH U THAPOKCHUIAMU METAJUIOB M COJSIMU. MOJEKYJISIpHbIE U MOHHBIE (TIOJHBIE U
COKpalI€HHbIE) YPABHEHUSI peaKLnii.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AJIEKTPOIUTAMHU
JI0 KOHIIA. P51 akTHBHOCTH METaLIOB.

OO01Ie XMMUYECKUE CBOMCTBA IIeJIoUeii: B3aUMOJACHCTBUE C KHCIIOTAMH, OKCHIAMU HEMETAILIIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHUWI: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHUe NpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aWMOJICHCTBHE C KHCIOTaMH, MIEIOYaMHU,
COJIIMH U MeTaJIaMHU. B3auMoielicTBUE KUCIIBIX COJIEN CO MIEJI0OYaMU.

IM'uaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COMeH ¢ BOAOW. [ MaAponn3 coi CHIIBHOTO OCHOBAHUS
1 cnaboi kucioTel. ['uaponn3 conu c1aboro ocCHOBaHUS U CUIIbHOM KucoThl. [IIkama pH.

CBoiicTBa KHCIIOT, OCHOBAaHWW, OKCHUJIOB W COJIEH B CBETE TEOPUU DJICKTPOJUTHUYECKOU



JUCCOLUAIUU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
JdemoHcTpanmu.
* HcmbiTaHue BEMIECTB U UX PACTBOPOB HA AIEKTPOIPOBOTHOCTb.
*  3aBUCHUMOCTH AICKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIHH.
* JIBMKCHHE OKPAIICHHBIX HOHOB B DJIEKTPUIECKOM TIOJIC.
* Omnpexenenue xapakTepa cpebl B paCTBOpPax COJEH.
JlaGopaTopHbIie ONBITHI.
13. Jlucconmanys cinabbIx 3JIEKTPOIUTOB HA IPUMEPE YKCYCHON KHUCIOTEL
14. ismenenue okpacku HHAMKATOPOB B KMCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOYH PA3IMIHBIMU KHCIOTAMU.
16. Ilomyuenne ruppokcuna meau (I1).1 ero B3aumMogelicTBIE ¢ pa3IMYHBIME KHCIOTAMH.
17. BzaumogpeiicTBue cuIbHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KauecTBeHnHas peakius Ha KapOOHAT-HOH.
22. TlonyueHune CTyqHs KPEMHUEBOM KMCIOTBI.
23. KauecTBeHHas PEakiys Ha XJIOPU - WK CYIb(PaT-uOHBI
24. Vi3sMeHeHne OKPACKK MHIMKATOPOB B IEJIOYHOM CpeEIE.
25. B3aumoeiicTBue menovei ¢ YTJIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuenune ruapokcuna meau (1) u ero pasnoxenmue.
28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMH.
29. Tonyuenune ruapokcuna xenesa(lll).
30. BzaumopeiicTue xenesa ¢ pactBopoM cyabhara meau (1)
IIpakTnyeckue padoThl
1. CsoiicTBa KUCIOT, OCHOBAHHMH, OKCHJIOB U COJIEN B CBETE TEOPHU DIIEKTPOIMTHYECKOM
JUCCOIUAIIUN M OKUCIUTEIHHO -BOCCTAHOBUTENBHBIX PEaKIIUi

Hemerayuibl 1 uX coequnenusi (25 yacoB)

CrpoeHne aTOMOB HeMETalsIoB M uX nonoxeHue B Ilepuonnueckoit cucreme. Psp
aNeKTpooTpHLareabHoCcTH. Kprcranmuyeckue peméTki HEeMETallIoB — MPOCTHIX BELIECTB. AJUIOTPOIUS
u e¢ mpuunHbl. DuU3nMUecKrue CBOMCTBA HeMeTaioB. OOIIME XUMUYECKHE CBOMCTBA HEMETAILIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

I"anmoreHsl, cTpoeHHe UX aTOMOB U MOJEKyJ. PU3NUECKHEe U XMMHUYECKUE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IoJokeHus B Ilepmonnueckoit
cucreMme. Haxox1eHne rajJoreHoB B IPUPOJE U UX MOTY4YeHHE. 3HAUYCHUE U IPUMEHEHHE TaJIOT€HOB.

["anoreHoBOIOPO/IBI M COOTBETCTBYIOIINE UM KUCIIOTHI: TNIABUKOBAsI, COJIsIHAsL, OPOMOBOJIOPOIHAS,
nonosonopoanas. ['anorennasl. KauecTBeHHbIE peakliny Ha TajJoreHuA-HoHbL. [IpuMeHeHne coefuHeHmi
TJIOTEHOB M X OMOJIOTHYECKas POJTb.

O6mas xapakrepucTtrka aneMenToB VIA-rpymnmel. Cepa B ipupoie 1 e€ rmojiydeHue. AjIoTponHbIe
MOH(UKAIK CepPhl U UX CBOMCTBA. XMMUYECKHE CBOMCTBA CEPhI U €€ IPUMEHEHHUE.

CepoBOZIOpPOJI: CTpPOEHHE MOJIEKYJbl, (U3NYECKHE M XUMHYECKHE CBOMNCTBA, IOJy4Y€HHUE U
3HavyeHue. CepoBogopoanas kucnota. Cynbhuabsl 1 ux 3HadeHue. JIroMuHO(pOopHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cyabdatsl. Kpuctamiornapatsl. KauecTBenHas peakius Ha



cynbdar-noH.

CepHast kucnoTa - CHJIBHBIA 3eKTpoiuT. CBOHCTBa pa30aBIeHHOW CEPHOM KHCIIOTHI, Kak
TUMIMYHOW KHCIOTHI: B3aMMOJICHCTBHE C METaUIAMHU, OCHOBHBIMH U aMQOTEPHBIMH OKCHIAMH,
OCHOBAHUSMH M aM(OTEPHBIMH THIIPOKCHAaMH, coyisiMu. KauecTBeHHas peakius Ha Cyinb(ar-uoH.

OOmass xapakTepucTuka dIeMeHTOB VA-Tpymnmbl. A30T, CTpPOCHHE aroMa W MOJICKYJIBL.
duznyeckue U XMMHUYECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKas poJib.

AMMHUaK, CTpOCHHE MOJIEKYJIbl U (PU3NYEeCcKHe CBOMCTBA. AMMHauHas BOJa, HAIATBIPHBIN CIUPT,
ruapar ammuaka. JIOHOPHO  -aKIeNTOpHBII  MeXaHu3M  00pa3oBaHUS  KaTHOHA  aMMOHHUS.
BoccranoBurenbHbie cBoilicTBa ammuaka. Conu aMMOHUS U WX puMeHeHue. KadecTBeHHas peakuus Ha
KaTMOH aMMOHHSI.

Oxcuapl a30Ta: HECOIEOOpa3yIONMUe W KUCIOTHBIC. A30THUCTasi KHCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne 1 cBorcTea. Hurparsl.

doctop, crpoenne aroma u amiorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kuciaora. Pocdatel. Dochopubie ynodperus. MHCEKTUIIHIBI.

OO6mias xapakTepucTuka 31eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB U COCIMHEHUI B 3aBUCHMOCTH OT MOJOXKEeHHs 37ieMeHTOB B [lepuonnyeckoii cucteme. Yriepo.
AnnorponHsie MoauduKanuu: anmas, rpagur. AMopQHBI yriaepoa u ero copra: caxka, akTHBUPOBAHHBII
yroiab. ApacopOmusi. XuUMHUUYECKHE CBOWMCTBa yriepoga. KOKCOXMMHUYECKOE NPOM3BOACTBO U €0
npoaykuus. KapOubr.

Oxcun yriepoaa(ll): crpoenue mosekysnbl, mojaydeHue u ero cBoiictBa. Oxcupa yriaepoaa(lV):
CTPOEHHE MOJIEKYJbl, MOJIYYEHHE W €ro CBOMCTBA. YrojbHass KucioTa. Coiau yroJbHON KHUCIIOTHI:
KapOOHATHI U THIPOKapOOHaThl. TexHUYecKas: ¥ MUILEBasi CO/a.

Heoprannueckue u OpraHuveckue BeEIIECTBA. YTIJIEBOJAOPOIbl. XHUMHYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak MpeelibHbIe YIIEBOAOPOABL. OJTWIEH U alleTUJICH, KaK HempeaelbHbIe
(HeHachIILIeHHbIE) YTIIIeBOopoibl. ['opeHue yrieBogoponoB. KauecTBeHHbIE peakiuu Ha HEMpeesibHbIE
COETUHEHUSI.

OTUJIOBBIN CIIUPT, €0 MOJTy4YeHue, MPUMEHEHHEe U (U3HOoJIoTHUUecKoe AeicTBue. TpExaToOMHBIN
cnupt raunepul. KayecTBeHHas peakius Ha MHOTOQTOMHBIE CITIUPTBI. YKCYCHas - IPEICTaBUTENb Kilacca
KapOOHOBBIX KHCIOT.

Kpemnuii, ctpoenue ero atoma u cBorictBa. Kpemuuii B npupoge. Cunuuuasl u cunad. Okeua
kpemuus(1Y). KpemHueBas kucinora u e€ Comim.

[IpouzBoacTBo cTekina u nemeHTa. [Ipoaykius cuankaTHONM MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dasHc.

OnTHyeckoe BOJOKHO.

Hemerannsl B npupoae. dpakunoHHass nmeperoHka *HAKOTO0 BO3AyXa KaK CHoco0 MOJyuyeHus
KHCIIOpO/1a, a30Ta, aproua. [Tomyuenue gpocdopa, kpeMHus, Xjaopa, ioga. DIeKTPoIU3 pacTBOPOB.

[TonydyeHune cepHOIl KUCIOTBI: CBIPHE, XUMU3M, TEXHOJIIOTMYECKask CXeMa, METO]] KUIISAIIETO CII0s,
MIPUHIIMITBI TETIO00MEHA, TPOTUBOTOKA U IUPKYIAuU. OneyM. [Ipou3BoACTBO aMMuaka: ChIphE,
XUMH3M, TEXHOJIOTHYECKas CXxema.

JdemMoHcTpanuu

e Komnekius HemMeTamoB.

e Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIIBI €70 PaOOTHI.

e ['opeHue HEMETAIUIOB - MPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.



OO0pa3s1bl TaJIOr€HOB - MPOCTHIX BEIIECTB.

B3anmoneicTre raloreHoB ¢ METaJNIaMH.

BriTecnenue xsiopa 6poMoM WM oa U3 pacTBOPOB HX COJEH

Komnnexuust npupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneicTBre cepbl ¢ METANIAMM.

I'openue cepsl B KucCiopoe

Komnnekuus cynbpuanbix pya.

KayectBenHas peaxius Ha Cynb()ua-noH

ObeciBeunBaHNe OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.
OO0yrinuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEpHOM KHCIOTOM.
Juarpamma «CocTaB BO3ayxay.

Buneodparments! u cnaiiasl «[Itnusn 6a3zapsiy.

[Tonyuenue, cobnpanue u pacrio3HaBaHUE AMMHAKA.

Paznoxxenne OmxpoMara aMMOHUS.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIBIO.
['openue uyepHoro mopoxa

Pa3znosxeHnne HUTpaTa Kajausi ¥ TOPEHUE APEBECHOTO YrojbKa B HEM
OO0pa3ibl TpUPOTHBIX coeauHeHui pocdopa.

I'openune docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tonyuenue 6enoro gochopa u UCHBITAHUE €TO CBONCTB

Komnexuust «O6pa3ipl MpUPOIHBIX COSTUHEHUN YTIAEPOIay»

[Toptper H. JI. 3enunckoro. Ilornomienne akTMBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB
WJIM Ta30B.

YceTpoilcTBO MpOTHBOTasa.

Mognenu MOeKy METaHa, ITaHa, ITUJICHA U alleTUIICHA.

BsaumopeiicTBue 3TuieHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO61ne XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.
KauecTBeHHas peakuiyst HA MHOTOATOMHBIE CITUPTHI.

Komnekuust «O0pa3ibl NpUpOIHBIX COEAUHEHUNH KPEMHUSI.

Komnnekuus crekna, kKepaMuKH, IEMEHTa U U3/I€JUH U3 HUX.

Komnnexkuust npoayKiuy CUIIMKATHOW MPOMBIIITIEHHOCTH.

Buneogparments! u cnaiiapl « [pou3BOICTBO CTEKIIAa M LIEMEHTAY.
Komnekuus «IIpupoaHbie COeTMHEHUS] HEMETAIIIIOB.

Buneodparments! u cnaiiapl «DpaknoHHAs TEPETOHKA KUKOTO BO3AYXa»
Buneodparments! u cnaiias! «lloiaydenne Bogopo/a, KUCIOPOAA U raloreHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Monenu annapatoB [Uis IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Monaenps KUISIero Ciaosl.

Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneogparmentst u crnaiias! «I[por3BOICTBO CEpHON KUCITOTHDY.
Buneodparments! u cnaiiast «I[Ipon3BoacTBO aMMHaKa.

Komnexkuust «CrIpb€ A1l MOTyYEHUS! CEPHOM KUCIOTHI».



JlabopaTopHbIe ONbITHI

31. Pacno3naBaHue rajoreHu-uOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb(PAT-HOHBI.

33. KauecTBenHas peakius Ha KATAOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsie peakiuu Ha Gocdar-uoH.

36. IMonyuenue U CBOWCTBA YrOAbHOM KMCIOTBI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IMponyckanue yriaeKuCIoro ra3a 4e€pe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThl

2. V3yueHue CBOWCTB COISHON KHUCIOTEL

3. UzydeHune CBOMCTB CEPHOM KHUCIIOTEL

4. TTonyyeHre aMMUaKa ¥ M3y4eHHUe €ro CBOMCTB.

5. ToyyeHue yrieKMCIIOro rasa u U3y4eHUe ero CBOMCTB.
MeTtaJjiibl 1 ux coequHeHus (174acoB)

ITonoxenue merainoB B [lepuoguueckoil cucreme xumudeckux sineMeHToB /. M. Menneneesa,
CTPOEHHE UX aTOMOB U KpUCTaNIOB. MeTanuueckas CBsI3b M METaNIM4YecKasi KpucTajsinyeckas perérka.
@du3uyeckue CBOMCTBA METAUIOB: 3JEKTPO- M TEIUIONPOBOAHOCTb, OTpaXkawollas CIOCOOHOCTD,
MIaCTUYHOCTH. CIUIaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBUTENH. JJIEKTPOXUMHUUECKUI P HanpshkeHui. B3anMoaeicTBue MeTalioB ¢
HEMETaJUIaMH, OKCUIAMH, KUCIIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

CtpoeHure aTOMOB M IPOCTBIX BEUIECTB IIENOYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEJIOUHBIX METAJUIOB OT 3apsJI0B sJIep X aTOMOB. OKCH/IbI U TUAPOKCUABI IETOYHBIX METAIIJIOB,
HX TOJIyYEHHE, CBOMCTBA, IPUMEHEHNE. BaxkHeN e Conu MIEIOYHbIX METAIOB, NX 3HAYEHUE B JKUBOU 1
HEXXUBOW MPUPOJIE U B )KU3HU YEIOBEKA.

CrpoeHne aTOMOB U TPOCTHIX BELIECTB IIETOYHO3EMENIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB IIEIOUHO3EMENIbHBIX METAJIIOB OT 3aps10B si7ep UX aTOMOB. OKCH/IbI U THAPOKCHIbI
IIEJIOYHO3EMENBHBIX METAJIOB, UX IMOJIyYE€HUE, CBOMCTBA U NIPUMEHEHHE. BaxkHelue cony mEnouHo -
3eMeNbHBIX METAJUIOB, MX 3HAa4Y€HHWE B MPHUPOJEC M >KU3HU yenoBeka. KapOoHaThl M TruUApoKapOOHATHI
KaJIbLIMS.

Xe€ctkocTh BOJBI: BpeMeHHas U MocTostHHasA. CriocoObl ycTpaHeHHs] BpeMeHHOM kEcTKocTH. CrocoObl
ycTpaHeHUs] NOCTOSTHHOW kE€cTkocTU. MonuThl. CoeiMHEHHs aJlOMUHUS B MpHUpPoAE. XUMHUYECKHE
cBoiicTBa anmoMuHMs. OCOOEHHOCTH OKCHIA U TUAPOKCHIA aTIOMUHHUS Kak aM(OTEpHBIX COETUHEHMH.
Baxneitmue conu amoMuHus (XJI0pul, Cyabdar).

Ocobennoctu cTpoeHmsi aroma sxenes3a. JKene3o B mpupone. Baxkueimmue pyasr xenesa. Okcuabl U
ruapokcuabl xenesa(ll) u xenesza(lll). Comu xenesza(ll) u xeneza(lll). O6HapyxeHne NOHOB KAaTHOHOB
JKelle3a B pacTBOpe. 3HaUE€HUE COEJUHEHUM JKee3a.

Koppo3us xumuueckas 1 2JIEKTpOXUMUYECKasl. 3alluTa METAJIJIOB OT KOPPO3uH. MeTallisl B IPUpOJIE: B
CBOOOJHOM BHJI€ U B BUJIE coeuHeHU. [lonsTre o MeTamuryprun. YépHas v LBeTHast METaJUTYPTHsl.
[Mupomeranmyprusi, rTHAPOMETAIITYprus, daeKTpoMeTanyprus. Jlomennslil npouecc. [lepepaboTka
YyryHa B CTallb. DJIEKTPOJIHU3 PACILIaBOB.



JdemoHcTpauuu
* BzaumopeicTBue HaTPUs, JUTHS U KLU C BOJOM.
* T'openue HaTpusi, MarHus U ’eje3a B KUCIOPOJE.
* Bcnbllka TEpPMUTHON CMECH.
*  BzaumopeiicTBrEe cMeCH MOPOIIKOB CEPHI U JKeJe3a, IIMHKA U CEPBI.
* BzaumopeicTBrE aJIOMHUHMS C KUCIIOTaMHM, IIeJIOYaMH 1 BOJIOM.
*  BzaumopeicTBHe Xene3a U MEAU C XJIOPOM.

* BsaumoneicTBHe Meau C KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCIOTOM
(pa36aBeHHOM U KOHIICHTPUPOBAHHOM ).

* Okxpacka IJIaMEeHH COCIMHEHUSIMU IIEJIOYHbIX METAJIJIOB.

* Okxpacka IIaMeHH COCTMHEHUSIMU MIETOYHO3EMETbHBIX METAJIJIOB .

e [ amreHue U3BECTU BOIOM.

* [lonydenue ’ECTKOM BOABI B3AMMOICHCTBUEM YIIEKUCIIOTO ra3a C U3BECTKOBOM BOOM.
*  VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUIITYCHUEM U TOOABKOM COJIBI.

* VYcTpaHeHHUE TOCTOSHHON KECTKOCTH J0OABKOM COJIBI.

*  VoHUTHI ¥ IPUHIIMIT UX ICUCTBUS (BUACO(PpPArMeHT).

*  Komiekuus npupoIHbIX COCAMHEHUN AITFOMUHMUS.

*  BuneodparmenTsl u cnaiapl «OKCHT ATIOMHHHS M €70 MOIU(DUKALTHNY.

* Tlonydyenue aM(pOTEpHOTO TUAPOKCHUIA ATTFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
¢  Komneknusg « XUMHAYECKHE NCTOYHHUKHA TOKA.

* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEIHUN B
3aBUCHUMOCTH OT YCJIOBMI ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTsl u cinaiipl «[pon3BoACTBO UyryHa U CTAIN.
*  BuneodparmenTs! u cnaiiapl «M3aenus U3 yyryHa u ctaamy.
*  BuneodparmenTs u cnaiipl « [pon3BOACTBO AITFOMUHUS.
JlaGopaTopHble ONBITHI
39.BsaumozeiicTeue xenesa ¢ pactBopom cyiabdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEHA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IIpakTnyeckune padornl
6. TlomydeHue 5KeCTKON BOBI M CIIOCOOBI €€ yCTPaHEHHS.

7. Pemienne SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «MeTaIbDy.
XuMus 1 oKpy:karomas cpeaa(2 yaca)

Ctpoenue 3emiu: SiAPO, MAaHTHUS, 3€MHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u e€
XuMu4eckuil coctaB. Munepainsl. Pynbl. Ocagounbie noposl. [lone3nsie nckomnaemble. XuMUUYECKHI
coctaB rupochepsl. XuMUYECKHIl cOCTaB aTMOC(hEpHI.

HlcTouyHNKHM XUMHUYECKOTO 3arps3HEHHs OKpYKaroliei cpeapl. [ mobanbHble SKOJI0TrHYeCKHe MPOOIeMbl
YEJIOBEUECTBA: MAPHUKOBBIA d(PPEKT, KHCIOTHBIE TOKIU, 030HOBBIE BIPHI. MeXTyHApOIHOE
COTPYJHHYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPeAbl OT XUMHUUECKOTO 3arps3HeHus. «3enéHas



XUMHUS.
JdeMoHcTpanuu

* Bupneodparments! u cnaiinpl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.

* Komieknus MUHEpaIoB U TOPHBIX IIOPOI.

¢ Komnexkuus «Pyael MeTamnoBy.

*  BuneodparmenTsl u ciaiipl «I 1oOanbHbIE YKOTOTHYECKUE TPOOIEMBI YETOBEYECTBAY.
JlabopaTopHbIe ONbITHI
43. N3yuenue rpanura.

O0001menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHYy(7 4acoB)

CrtpoeHue aToMa B COOTBETCTBHUH C MOJIOKEHUEM XMMHUECKOT0 3jieMeHTa B [lepuonnyeckoil cucreme.
CrpoeHne BemecTBa: XMMHMYECKas CBS3b U KPHUCTAUIMYECKUE PEIIETKU. 3aBUCHUMOCTb CBOMCTB
00pa30BaHHBIX HJIEMEHTAMHU IIPOCTHIX BEIIECTB (METAUIOB, HEMETANIOB, OJaropoiHBIX ra3oB) OT
II0JIO’KEHHUS 2JIeMeHTOB B Ileproguueckoit cucreMe. THUIIOIOTHS HEOPraHUUYECKUX BEILLECTB, JEICHUE UX
Ha Kjacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipyu3Haku M yCIIOBHS NPOTEKAHUS XMMHMYECKUX peakiuui. TUNOJOrHs XHMMHMYECKUX peakluil 1o
Pa3IMYHBIM OCHOBaHUAM. Peakinn noHHOTO 00MeHa. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH.
XUMHYECKHE CBOWCTBA MPOCTHIX BEHIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA COJIEOOPA3YIOIINX
OKCHJIOB, THPOKCHIOB (OCHOBaHHM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

YueOHO-TeMAaTHUECKHIi IJIaH

Ne HaumenoBanue pa3zienos (TeM) Kommnuectso B ToM uncne Ha npoBeneHue
YacoB 110 [TpakTHueckux KoHTposbHBIX
porpamme pabot pabort
8 knacc
1 | HavanpHble HOHSATHS W 3aKOHBI 21 2 1
XUMUAH
2 | Baxwneiimme npeacTaBUTEIN 18 2 1

HCOPTraHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B

XUMUHN
3 | OcHoBHBIE KJIACCHI 10 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | Tlepuoaudeckuid 3aKOH u 8
[Iepnonnueckas cucreMma

XUMHYecKkux sneMeHToB . H.
MeHieneeBa U CTpoeHHE aToMa

5 | Xumnueckasg CBSI3b. 11 0 1
OKHUCIIUTENBHO -
BOCCTAHOBUTEJIHHBIC PEAKIIHH
Pesepn 2
Hroro 70 5 4

9 knacc




1 [ToBTOpeHMe U 0600IIeHNE 5
CBEJICHUH IO Kypcy 8 KJjacca.
XUMUYECKUE PEAKIIUU
2 | XuMHYecKHe peakluu B 10 1 1
pacTBopax
3 | HemeTaiuisl 1 MX COCTMHCHUS 25 4 1
4 | Mertajuibl 1 UX COEIUHEHUS 17 2 1
5 | XuMmus u oOKpyKaromas cpeja 2
6 | O6o6uIeHNe 3HAHU TT0 XUMHH 32 7 1
KypC OCHOBHOM ILIKOJIBI.
[ToaroroBka kK OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Peseps 2
Htoro 68 7 4
7. KajieH1apHO-TeMaTHYeCKOe IVIAHNPOBAHHE Y4e0OHOI0 MpeaMeTa
Xumusi 8 Kiiace
Ne Tema ypoka Ko | Jara | Jomamn HUcnoab3oBanue
n/ YecTB | MPOBE ee 000py10BaHMS IIEHTPA
n 0 eHHusl | 3aJaHHe «Touxka pocray»
4acoB
1 2 3 4 5
HavaabHble MOHATHSA U 3aKOHBI XUMHUH (21 1)
1 | [IpeameT xumuu. Posib XMMUU B KU3HH 1
YyeJIoBeKa
2 | MeToapl U3y4eHHS] XUMUU 1 JlaTuuk TeMreparypbl
(TepMoOTIapHbIii),
CIIUPTOBKA
3 | Bxonnas aumarnoctuyeckasi paborta 1
4 | ArperaTHble COCTOSIHHSI BELLIECTB
5 | II. p Ne 1 «3HaKoMcTBO € 1aOOpaTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KabMHETE XUMUN»
6 | dusnyeckue ABJICHUS B XUMUHU 1 JlaTuuk TeMIeparypbl
TJTATUHOBBIN
7 [Lp.Ne 2 «AHanu3 NoyBbD» 1
8 |ATOMHO- MOJICKYJISIPHOE 1
yueHue. XUMUUYECKHE IIEMEHTBI
9 |3HaKM XUMHYECKHX 1
3JICMEHTOB.
10 |ITepuonnueckas TaOIUIIA XUMUYSCKUX 1
anementoB Jl. U.
Memneneena.
11 | Xumnueckue GopMyIibl 1




12 | Xumnueckue Gopmysl

13 BameHTHOCTH

14 |BaneHTHOCTH

15 |XuMunueckue peakium.

A

16 |3akoH coxpaHEeHHUsI MacChl BELIECTB. Becbl aneKTpOHHBIE

XUMUYECKUE YpaBHEHHUSI

17 | Xumuueckue ypaBHEHUs

18 | Turbl XUMUYECKHUX PEAKIIHA

19 | Tunbel XUMHYECKHUX PEAKIIHMA

e

20 [[ToBTOpeHHE 1 00OOIIECHUE TEMBI
«HauaapHbIC MOHATHS U 3aKOHBI X UMHI)

21 K.p.Ne 1 «HauanbHbIe MOHATHS U 3aKOHBI 1
XTMHID)

Baxueiimmue NMpeaACTABUTEC/IN HEOPraHU4YE€CKUX BEIIECCTB. KosndecTBeHHBIC OTHOIICHUA B XUMHUM
(18 u)

22 |Bo3ayX u ero cocras 1 [Tpubop st onpeneneHus
COCTaBa BO3yXa

23 |Kucnopon 1

24 I1. p.Ne3 «ITonryuenue, cobupanue u 1
pacro3HaBaHKe KUCIOPOIay

25 |Oxcuasl 1

|

26 |Bomopon

27 | ILp. Ned «Ilonyuenue, cobupanue u 11
pacro3HaBaHKe BOJIOPOIa»

28 | Kucnotsr [{udpoBoit MuUKpockoI

29 | Comu

30 [KosmuecTBO BelecTsa

31 |Pemenue pacyeTHBIX 331249

S

32 |MonsipHbIi 00BEM
ra3000pa3HbIX BEUIECTB

33 |Pacyérhl 110 XUMUYECKUM 1
ypaBHCHHSIM

34 |Pacyérbl 110 XUMAYECKUM 1
YpaBHEHUSIM

35 [Boma. OcHoBaHus 1

36 |PactBOphl. MaccoBast 10Jis 1
pacTBOPEHHOTO BEIIECTBA

37 | ILp. Ne 5 «IIpuroToBieHne pacTBOPOB 1
coJjiell ¢ X 3aJJaHHOM MacCOBOM JOJICH)

38 |O0600menne U cucTeEMaTU3aINA 3HAHUI 1
Mo TeMe. «BakHelIue npeacTaBuTeIn
HeOpl"aHI/I‘IGCKI/IX BCIICCTB.
KonmuecTBeHHBIE OTHOIIEHUS B XUMUH)

39 |K.p.Ne2 o Teme: «BaxHeitme 1
MPEJICTABUTEIIA HEOPTaHHYCSCKIX
BCIIICCTB. KonnuecTBeHHBIE OTHOIICHUS B
XUMHUH»

OcHOBHBIE KJIACChl HEOPraHn4yecKux coeanuenuii (10 1)

40 | Oxcupsr: KIaccH(pUKaIHs K CBOCTBA |1 | | daruux pH




41 |OcHoBanwus: K1accuUKaIys U CBOHCTBA 1 Haruuk pH, nosarop
00BEMa KUIKOCTH,
OropeTka, JaTuuK
TEeMITepaTypbl IIATHHO-
BBIi, TaTYMK JIABJICHUS,
MarHuTHas MeIlaaKa
42 |Kucnotsl. Knaccudukanust Kucior 1
43 |CpoiicTBa KUCJIOT 1
4 |Knaccudukanms coneit 1
45 |CpoiicTBa coneit 1
46 |['eneTnyeckas CBS3b MEXy KJaccaMu 1
HEOPraHUYECKHUX BEIECCTB
47 | ILp. Ne 6 «Pemenue 1
IKCIIEPUMEHTATBHBIX 32124
48 |O6001mmeHne ¥ cUCTeMaTH3alusl 3HAHUH 1
1o Teme. «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHCHHIN)
49 | K.p. Ne3 o teme: «OCHOBHBIE KJIACCHI 1

HCOPIraHUYCCKUX COCﬂHHCHHﬁ))

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema
cTpoeHue aroma (8 1)

XUMHUYECCKHUX 3JIECMCH

ToB JI. 1. MeHnaeseeBa u

50

EctecTBennnie cemeiicTBa
XUMHUYECKUX DIIEMEHTOB.
AMbOTEpPHOCTD

1

51

Ortkpeitue /. . MenaeneeBbiM
Ilepnouueckoro 3aKkoHa

52

OCHOBHBIE CBCACHUA O CTPOCHUU
aTOMOB.

53

CtpoeHue JIEKTPOHHBIX YPOBHEH aTOMOB
XuUMHu4YecKkux d1eMeHTOB Ne«Nel-20 B
tabmune J[. . Menpaeneena.

54

Ilepnoguueckuil 3aKOH
. . MeHzieneeBa u CTpOEHUE aTOMa

55

XapakTepHUCTUKAa XMMUYECKOTO
3JIEMEHTA Ha OCHOBAHHUHM €T0 MOJI0XKEHUs
B [lepuoanueckoii cucreme

56

XapakTeprucTUKa XMMHUYECKOTO dJIEMEHTa
Ha OCHOBAHUHU €T0 NOJIOKECHHUS B
[lepuonnueckoi cucreme

57

3nauenue [leprnoanyeckoro 3akoHa u
[Tepronnueckoit CUCTEMBI XUMHUYECKHX
anemenToB JI. 1. Menaeneera

Xumuyeckasi cBsi3b. OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 1)

58

HMonHasg xuMuueckas CBI3b

1

Jlatumnk Temmeparypsl
IUIATUHOBBIM, JATUYUK TEM-
nepaTypbl TEPMOIIAPHBIH

59

KoBanenTHas XxuMuueckas CBI3b

60

KoBanenTHas MoJisipHad XUMHUUYCCKasA
CBA3b

61

MeTammmyeckas XHUMHYISCKAs CBA3b

62

CrerneHp OKHUCICHUSI




63

OKHUCIUTEIHLHO- BOCCTAHOBUTEIBHBIE
peakimu

64

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

65

O0001IeHEe ¥ cucTeMaTh3alus 3HaHUI
o temam: «[I3 u [ICX3D» u «Ctpoenue
Benrectsa. OBP»

66 | KonrposbHas padota nmo temam: «I13 u
IICX9» u «Ctpoenue Bemectsa. OBPy
67 | Pemenune pacueTHbIX 3a1a4
68 | [IpomexxyTouHas arTecTarus
Pezepe — 2 yaca - «Pewienue pacuemmuvix 3a0a4
Xumus 9 kiace
Ne Tema ypoka Ko | Jara | Jomamn HUcnoab3oBanue
n/ YecTB | MpoBe] ee 000py10BaHMS LIEHTPA
| 0 €HUs | 3aJaHHe «Touxka pocray»
4acoB
1 2 3 4 5
1 | Knaccudukaius HEOPraHUIECKUX 1
BEIIECTB U UX HOMEHKJIATypa
2 | Kinaccudukanus XHMHYECKUX peaKIni 1
10 Pa3JIMYHBIM OCHOBAHUSIM
3 | BxogHas nuarHoctuueckas pabora 1
4 | IloHsiTHE O CKOPOCTH XUMUYECKON 1 [Tpubop st ni-
peaKIvu. JIOCTPAIlUU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
pEaKIuu OT yCIOBHM
5 | Karanus 1
XuMHYecKHe peakuuu B pactsopax (10 4)
6 DIEeKTPOTUTHIECKAS 1 JlaTauk TeMIiepaTypbl
JUCCOIHAIAS IJIATHHOBBIN
7 OcHOBHBIE TIOJIOKEHUS TEOPUH 1
ANEKTPOJUTHYECKON JUCCOIHAITIHI
(T2])
8 [XuMuueckne CBOICTBa KHCJIOT B CBETE 1 JlaTuuk s1eKTpo-

TO/ MPOBOJHOCTH, 103aTOP
00BEMa XKUJIKOCTH, O10-
peTka

9 [XuMHuYecKHe CBONCTBAa KHCJIOT B CBETE 1

TO]]

10 [Xumuueckue CBOMCTBA OCHOBAHUM B CBETE 1

TEOPUH NEKTPOJUTUUECKOHN TUCCOIMAIIUN

11 Xumuyeckne CBOMCTBA COJIEH B CBETE 1
TEOPUH NEKTPOJUTUUECKOHN TUCCOIMAIIUN
12 | TlonsTHE O THAPOIU3E COJiei 1
13 | IL.p. Ne 1. Penienue sxcriepuMeHTaTbHBIX 1
3a/1a4 10 TeMe «DIEKTPOTUTHIECKas
M CCOITHAITH
14 | OO000menne n cucreMaTH3aIis 3HAHUH 1




1o TeMe «XHUMHUUYECKHE PEAKIUU B
pacTBOpax AJIEKTPOIUTOBY

15 | K.p.Ne 1 mo teme «Xummudeckue 1
pPEaKIuu B paCTBOPAX IEKTPOIUTOB)
HemeTtanibl n ux coequHeHus (25 1)
16 |O6mIast xapakTeprucTrUKa 1
HEMETaJJIOB
17 | OO6mras 1 Anmapar 11t mpoBeIeHUS
xapakrepuctuka snemeHToB VIIA XMMHYECKHX MTPOLECCOB
TPYIIITBI — TaJIOTCHOB (ATTXP)
18 | CoenunHeHus rajgoreHoB 1 JlaTuuk xJ10pua- HOHOB
19 | [1.p.Ne 2. «/3yueHne CBOMCTB COISTHOM 1
KHUCIIOTBI»
20 | OOmas xapakTepucTuKa 3JeMeHTOB VI 1 Arnmapat U1 IpOBEACHUS
A - xanpkorenoB. Cepa XUMHYECKUX peaKIui
(AIIXP), mpubop s
MOJTyYEHUS Ta30B WU
annapar Kuna
21 (CepoBoaopon u cyib(uabl 1
22 |[KucnopoaHble COeTMHEHHS CepBI 1
23 | IL.p. Ne 3. «M3ydyeHue CBOMCTB CEpHOI 1
KHCIIOTBI»
24 | Obmas 1 Tepmopesuctop-
XapaKTePUCTUKA XHMHUECKUX IJIEMEHTOB HBIA JATYUK TEM-
VA rpymmsbl. A30T neparypsbl, JaTYUK
pH, natuuk siek-
TPOIIPOBOHOCTH,
ammapar JJis po-
BEJICHUS XUMUYe-
CKUX pEaKIHil
(AITXP), maraur-
Hasi MeIIajaKa
25 | Ammuak. Coiau aMMOHUS 1 JlaTuuk anexTpo-
MIPOBOJTHOCTH
26 | ILp.Ne4 «IlonyyeHune ammuaka u 1
W3Y4YEHUE €r0 CBOMCTBY
27 | Kucnopoaconepxamme coeTnHEHHS 1 JaTumk HUTpaT-
a3oTa HMOHOB
28 [Kucnopojacosepikaiiue COeTMHESHUS a30Ta 1
29 | ®octop u ero coeAUHEHUs 1
30 | OGmas 1
XapakTepucTuka osnemeHtoB IV A-
IrpyHIbL. YTIepoa
31 | Kucnopoacoaep:xariyie CoeJUHEHUs 1
yriaepojaa
32 | ILp. Ne 5. «ITomy4yeHue yraeKkuciaoro 1
rasa ¥ U3y4eHHe ero CBOMCTBY
33 | Yrueropopoasl 1
34 | Kucnopoaconepkaiiiue  OpraHHYECKUe 1
COCIIMHEHUS
35 | Kpemuwuii u ero coeuHeHNs 1




36 (CuimkartHas 1
IMPOMBIIIIICHHOCTD
37 | llomyueHue HEMETAIIIOB 1
38 [[TonyueHnne BayKHEHUITUX 1
XHUMHYECKUX COEIUHEHUN
39 |0600menue no teMe «HemeTamasl U UX 1
COCAUHEHMS
40 | K.p. Ne2 1o teme: «Hemeramibl u ux 1
COCAUHEHHMS
Metayiibl 1 MX coequHenusn (17 1)
41 [[lonoxxenue metayioB B [lepuonnueckon 1
CHCTEME, CTPOSHHE aTOMOB U KPUCTAIIJIOB
42 00mue XMMAYECKUE CBOMCTBA METAJLIOB 1
43 (OOmmas xapaKTepucTUKa 1
[[eJIOYHBIX METAJIJIOB
44 | O0mas xapakKTepUCTHKa 1
IIEJIOYHBIX METAIIOB
45 |O06mas xapakTepuCTHKa 1
[[€JIOYHO3EMETLHBIX
METAJIJIOB
46 | O6mas xapakTepuCTHKa 1
IIEJI0YHO3EMETBHBIX
METAJI0B
47 | JK&ctkoCcTh BOJBI U CIIOCOOEI €€ 1
yCTpaHEHHs
48 | IL.p.Ne 6. «IlomydeHue KeCTKOW BOJIbI U 1 JlaT4mK 2JIeKTPO-
CIIOCOOBI €€ yCTpaHSHUS IPOBOTHOCTH,
MarHuTHas Me-
manka, npudop
JUTSI TIOTTYYEeHUS
ra3oB WM amiia-
pat Kunna
49 |ANMIOMUHHI U €r0 COeIMHEHNS 1
50 PKeneso 1 JlaTunk maBieHUS
51 |Coenunenus xenesa 1
52 [l.p. Ne 7 «Pemenue 1
PKCIIEPUMEHTAILHBIX 337124 110 TeMe
«MeTamib»
53 Koppo3uss METAIIOB W CIOCOOBI 3alTUTHI 1
OT Hee
54 Metaibl B Ipupo/ie. 1
55 [lonsiTue 0 MeTaLTypruu 1
56 (O0600meHne 3HaHU 110 TeMe «MeTalIb» 1
57 |[KontponbHas padoT 3 1mo Teme 1
«MeTamib»
XuMus U OKpykawmas cpeaa (2 1)
58 Xumuueckass ~ OpraHu3anusi  TUIAHETHI 1
Bemis
59 (Oxpana 1




OKpY>Karolen cpeibl OT XUMUUECKOTO
Barpsi3HEHUs

O0o00menne 3HAHUI M0 XUMHHU 32 Kype 0CHOBHOM mKoJbL [TogroroBka k OcHOBHOMY
rocyJ1apcTBEeHHOMY 3K3aMeHY

(OI9) (7 9)
60 BemectBa 1
61 Xumuueckue peakiuu 1
62 (OcHOBBI 1
HEOpraHUYECKOM
XMHH
63 |OcHOBBI 1
HEOPTraHUYECKOH
XUMHH
64 [[loBTOpeHme u 0000IIEHUE TIO TEME. 1
[ToxaroToBKa K KOHTPOJILHOU paboTe
65 [KonrtponbsHas pabotaNe4 «Torosas mo 1
KYpCY OCHOBHOM IIKOJIBDY
66 |AHamu3 KOHTPOJIBHOU PabOTHI. 1
[TonBeneHne UTOroB roja.
67 [Pe3epBHOE Bpems 2
68

8. Onucanue y4e0HO-MeTOAUIECKOT0 H MATEPHAIBLHO-TEXHUYECKOTO
odecreyeHusl.

YMK «Xumusa. 8 knaccr

1. T'abpuensn O. C. Xumus. 8 ximacc: yueOHUK as oOmieoOpasoBarenbHbix opranusanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Crankos. — M.: [Ipocsemienue, 2021

2. Taopuensa O. C. Xumusa. Meronuyeckoe mocobue [isi 8 Kiacca ydeOHOe mocobue st
obmeoOpa3zoBatenbHbIx opranuzanuii / O. C. I'abpuenss, U. B. Akcénona, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

3. Taopuensta O. C. Xumusa. COoOpHUK 3aa4 W yINpaXHCHWH. 8§ Kiacc: yuyeOHOe mocobwe yis
oOmieoOpa3oBarenbHbix opranuszanuit/ O. C. 'abpuensn, 1. B. Tpuryouak M.: Ilpocsemenue,
2019

4. Tabpuensn O. C. Xumus. Terpans s 1ab0paTOPHBIX OIMBITOB U MPAKTHYECKHX paboT. 8 Kiacc:
yuebHoe nocobue /i o0iieodpazoBarenbHbix opranuzaiuii / C. I'abpuensn, U. B. Akcénona, 1.
I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Tabpuensu O. C. Xumumsa. Pabowas Terpamp. 8 kiacc: yueOHoe mocoOue JuIs
obmeoOpa3zoBarenbHblx opranuzanuit / O. C. T'abpuensn, C. A. Caankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»

3. Taopuensa O. C. Xumus. 9 xiacc : yaeOHUK 1 00meo0pa3oBarenbHbix opranm3anmii / 0. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021

4. Taopuensa O. C. Xumusa. Metoguueckoe mocobue s 9 kiacca: ydeO. mocoOuwe st
obmmeoOpa3zoBarenbHbIx opranuzamnuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

5. Tabpuensa O. C. Xumusa. COOpHHMK 3ajau W ymnpakHeHUi. 9 kmacc : ydeOHoe mocobue uis




obmeobpaszoBarenbHbix opranuzanuit/ O. C. I'abpuensn, 1. B. Tpuryouak. M.: TIpocemnienue,
2019
6. Tabpuensa O. C. Xumus. Tetpaap 1t 17aO0OpaTOPHBIX ONBITOB U MPAKTHYECKHX padoT. 9 Kiacc :
yuebHoe rmocodue s o0reodpazoBarenbHbIx opranusanuii /O. C. ['abpuensH, 1. B. AkcéHoba,
N. T. OctpoymoB. — M.: IIpocsemienue, 2019
7. Tabpuensn O. C. Xumus. Pabouas rerpans. 9 kinace : yueOHOe mocoOue Jist
obmeobpaszoBarenbHbx opranuzanuii / O. C. ['abpuensn, C. A. Crnagkos, U. T'.
OctpoymoB. — M.: IIpocsenienue, 2019
Hugpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBETh aDUTYPHEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (OYEHB OOJIbIIIAst TOJOOPKA TAOJIHII U CIIPABOYHBIX MaTEpPHAJIOB), Becesast XUMHUS, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEIICHHN).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MOHATHO U 3aHUMATEIBHO PAacCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DaexkTpoHHbIif KypHaT «XUMUKH U XUMHSI», B KOTOPOM
MPEJICTABICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHON HH(OpPMAIINH, TIO3BOJIIONICH YBIICYbh YUSHHUKOB SKCIIEPUMEHTAIBHOMN
YacThIO TIPEAMETA.
4. http://c-books.narod.ru BceBo3moskHast auTepaTypa Mo XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE H31aTEIBCTBO YUEOHOM auTepaTypbl. HOBUHKH Hay4HO-
MOMYJISPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru XypHan 11t yautesnei u He TOIbKO. bobIioe Kom4ecTBO paboT YISHUKOB, B
TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONBbHBIN MOPTAJ CO CChIIKAMHU Ha
o0pa3oBaTeNbHbIC CAUTHI IO XUMUH.
8. www.periodictable.ru CO0pHHK cTaTell 0 XUMUYECKHX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
HKCIEPUMEHTOM

Ilepeuyens J1aGopaTopHOIro 000pPY10BAHMS, P BHINOJIHEHUH MPAKTHYECKHX PadoT 1o
XHMHH 32 KYPC OCHOBHOM 00111l 1IKO0JIbI.

1.ITpuGopsl 1 000pyAOBaHUE AJIS MPAKTUUECKOM PaOOTHI.
O6opynoBaHue:

e Mukponaboparopus XUMUYECKas;

e TNPOOHMPKHU CTEKIISHHBIE;

e KOJOBI KOHUYECKHE;

e CTakaHbl CTEKJIsIHHBIE Ha 50 MI1;

e TAJIOYKH CTEKJISHHBIE;

e TpyOKH COEMHUTEIbHBIC: CTEKISIHHbIE, PE3UHOBBIE;
e IPOOKHU PE3UHOBBHIE;

e  CIIMPTOBKU;

e JIEpXaJIKU JJIS TPOOHPOK;

e IUTATHUB JIAOOPATOPHBIA;



e IITATHB JJII MPOOUPOK;
e BOpOHKA CTEKJISTHHAS,

o (unbTp;

e  CITUYKH;

e acOecTOBas CETKa;

e JIYYHHKH.

2.PeakTHuBEL:

e KHCIIOTBI: COJISTHAsI, CEpHAsi, a30THAs,

e IICJIOYH: TUAPOKCH] HATPHS, TUIPOKCH]T KAJIbIIUS;

e ocuoBanus: ruapokcun meau (1) , ruapoxcun xenesa (111);

e couu: KapOOHAT KaJIbIUs, XJIOpUA HaTpus, xiopua Meau (11), Hutpat cepeOpa, Xaopunn
Oapusi, kapOOHAT HATPHUS, XJIOPHU ATFOMUHHS,
NIepMaHTaHaT KaJlis, HUTPAT KaJIHsl, MeIHBINA Kyropoc, cyiabdat xenesa (III), cynsdar
IHKa, cynepdocdar, aMmmuayHas celmuTpa, MOYeBHHA (KapOaMuI), XJIOPH] KaJus,
cyibdar HATPUs, CUIIMKAT HATPHS, CYab(haT aTFOMHUHHUS,

e IPOCTHIE BEILIECTBA: YIOJib, LIMHK, KEJI€30, ATFOMUHHUI, MarHui, M€Jlb, CBUHEL,
e  CIIOXHBIEC BEILIECTBA: MpaMop, caxap;

e  WHJIWUKATOPHI;
e okcunasl: Mmenu (II), okcua mapranma

3.0Opranuveckue BeIecTBa:

e COJIM: aleTaT HaTpus, GEHOJIAT HATPHS;

e KHCJIOTBI: YKCYCHasl KHCJIOTa, MypaBbUHAs KHCIIOTA, OJICHHOBAS;
e  CIMPTHI: TAHOJI, H30IIEHTUIIOBBIH, NIMIIEPHH, TTPOIIAHOJ;

e Oenzoun, penod;

e YIIIEBOJBI: KpaxMall, IITF0K03a, caxaposa.

4.TCO:

e KommbroTep
® TIPOEKTOpP
e DrekTpoHHBIEC ocodusi, CD-aucku mno remam:
® -HEOpraHW4YecKas XUMHUS;
e -OpraHuyecKas XUMHS;
e -00mIast XUMHSL.

9. Ilnanmpyemble pe3yJbTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa

[To 3aBepiieHNI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHus BHITYCKHUKH OCHOBHOM
ITKOJIBI JTOJDKHBI OBJIAJIETh CIEAYIONIMMHU PE3yIbTaTaMu:



|. Jluunocmmusie pesyromamer:
1) ocosnanue coeii STHUYECKOl TPHHAIEKHOCTH, 3HAHHE UCTOPUM XUMMH M BKIIala POCCUICKOI
XUMHUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIMICHHUS K TI03HAHMIO XMMHUHM; TOTOBHOCTH U CIOCOOHOCTH
00yyaroIuxcsi K CaMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE U3YYEHHBIX (PAKTOB, 3aKOHOB U TEOPUI
XMMHH; OCO3HAHHOI'O BHIOOPA U OCTPOECHNE UHAMBUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;
3)  @opmuposanie nenoCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOM YacThIO
KOTOPOU SABJISIETCS] XUMHUUYECKasi KapTUHA MUPAa;
4) oenadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHs HAYKH H OOIECTBEHHOM
IMPAaKTUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;
5) oceoenue connanbHBIX HOPM, TIPABHJI MIOBEICHHUS, Posieii 1 GOPM COLUAIBLHOMN KU3HU B COLUYME,
MIPUPOJIC U YaCTHOM KU3HU HA OCHOBE IKOJIOTHYECKON KYIBTYpPhI H 0€301aCHOT0 00paleHus ¢
BCIICCTBAMH U MaTCpUAIaMU;
6) popmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHHU CO CBEPCTHUKAMM M B3POCIBIMU
B IIpolLiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
JOPYTUX BUAOB JESATEIbHOCTH, CBA3aHHBIX C XUMHEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOro0 0OYYEHHUS, TOCTAHOBKA U (POPMYIUPOBAHUE JUISL CEOS HOBBIX
3ajay;
2) naanupoeanue myTell JOCTHKEHUS KEIAEMOTO Pe3yIbTaTa 00ydeHHs XMMHUH KaK TeOPETUYECKOTO,
TaK ¥ 9KCIIEPHUMEHTAIILHOI'O XapaKTepa,
3) coommecenue cBoux NeiCTBUII ¢ ITTAHUPYEMBIMH PE3YJIbTATAMM, OCYLUeCmEleHue KOHTPOIs CBOeil
JeSITEeIBPHOCTH B TIPOIIECCE IOCTHIKCHUS PE3yIIbTaTa, onpedeiieHue Cioco00B ACUCTBUI MIPH BBITIOJTHEHUH
71a00PATOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBUH C MTPABUIIAMH TEXHUKH 0€30MIaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(POPMAIIUH, IONYdEHUE U AHAIH3 €€, CO3IaHKe
WH()OPMAIIMOHHOTO TTPOAYKTA U €T0 MPE3CHTAIIUS;
5) ucnonvsosanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIUii: AHAIM3A ¥ CHHTE3a, CPABHEHHUS U
cucTeMaru3amnuu, 0000IEeHUS M KOHKPETU3AIINH, 8bls61eHUe TIPUINHHO-CIICICTBEHHBIX CBSA3CH 1
nocmpoenue JOTUIECKOT0 PAacCYKIECHUS U YMO3aKIIOUeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, NPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI IS PELICHHUS
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4;
7) ¢opmuposarue n pazeumue 3K0IOTHYECKOTO MBIILICHHS, yMEHHE TIPUMEHATH €TO B TI03HABATEIBHOIM,
KOMMYHHKATHUBHOM, COLIMATILHON MPAKTHKE U MPOeCcCHOHANTBHON OPHUEHTALINN;

8) 2eHepuposanue UIEH 1 ONpeIelieHne CPEICTB, HEOOXOANMBIX JUISl UX peaTr3aliiu.

H1. IIpeomemnvie pesynomamor:

BbinmycKHUK Hay4HnTCs:

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUA: HAOJIOJEHIE, U3MEPEHUE, SKCTIEPUMEHT;

® ONUCHIBATH CBOICTBA TBEPIBIX, )KUIKUX, FA3000pa3HBIX BEILIECTB, BHIJEISAS UX CYIIIECTBEHHbBIE
MIPU3HAKY;

® PpaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHATHH «aTOM», «KMOJICKYJIay, «XUMUYECKUH



JJIEMEHT»,  «IIPOCTOE BEILECTBO», «CI0KHOE BEILECTBOY, «BAJIEHTHOCTB), «XUMHYECKas
peaxkuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XMMMH;

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MACCHI BEILECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

pasnuyaTh XMMUYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OIIpeNIeNIATh COCTAaB BELIECTB 0 UX (hopMyiam;

OIIPEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUX;

OIIpEAEIATh TUI XUMHUYECKUX PEAKIIH;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKLIU;

BBISBJIATH IPU3HAKH, CBUJETEIIBCTBYIOLIME O IPOTEKaHUU XUMUYECKON PEAKLIUU IIPU
BBIIIOJTHEHUM XMMUYECKOIO OIIbITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTaBJIATh YPaBHEHUSI XUMUYECKUX PEaKIUil;

co0oIaTh mpaBuiia 6e30MacHoON pabOThI IPU MPOBEICHUH OTIBITOB;

I10JIb30BaThCs J1a0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

BBIUUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0O XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCIMHEHUS;
BBIUUCIIATH KOJUYECTBO, 00BbEM HIIM MAcCy BELIECTBA M0 KOJIMYECTBY, 00bEMY, MAacCe peareHTOB
WM NIPOJIYKTOB pEaKLUu;

XapakTepu3oBaTh (hU3NYECKHE U XUMHUECKHE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOZOPOJA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BEIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

PacKpbIBaTh CMBICI OHATUH «TEMI0BOM 3 (EeKT peakum», «MOJISIPHbIA 00beM»;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIIO PaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCAMHEHMS U3YUEHHBIX KJIACCOB HEOPraHWYECKUX BEIECTB;

XapaKkTepu3oBaTh (PU3NUYECKHE U XUMHUUECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIPEAEIIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COEAMHEHMI;
COCTaBJIATh (POPMYJIbl HEOPrAaHUYECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB;

MIPOBOAUTH OMBITHL, MOJTBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YUEHHBIX KJIacCOB
HEOpPraHMYECKUX BEIECTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U LIEJIOUEN IO U3MEHEHHUIO OKPACKU
WUHMKATOpa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTAaHUYECKUX COEANHEHNUN;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. Menneneesa;

OOBACHATH (PU3NYECKHUIT CMBICII aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI M IEpHoJia B nepuoanueckon cucreme /1. 1. Menneneesna;

OOBACHATH 3aKOHOMECPHOCTU U3BMCHCHHA CTPOCHUSA aTOMOB, CBOMCTB DJICMEHTOB B npeaciax



MAaJIbIX TIEPUOAO0B U TJIABHBIX MOJTPYIIIT;

® XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJAOPO/A IO KaJIbIMs) HA OCHOBE MX MOJIOKEHUS B
nepuoanueckoii cucreme [1. 1. MenneneeBa u 0cOOCHHOCTEH CTPOCHUSI X aTOMOB;

® COCTaBJIATH CXEMbI CTPOEHMS aTOMOB NepBbIX 20 351eMeHTOB nepruoaudeckoi cucremst . 1.
MeHnpeneena;

® PACKpPBIBATH CMBICI MOHITHI: «XUMUYECKASI CBSI3bY, «QJIEKTPOOTPULIATEIBLHOCTHY;,

® XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEIIECTB OT THUIIA KPUCTAJUTMYCCKOM
pelETKY;

® ONpeAcssTh BUJ XUMUYECKON CBSI3M B HEOPraHUYECKUX COCIMHEHUSX;

® U300pakaTh CXEMBbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMU XUMHUYECKUX
CBS3EH;

® PACKpPBIBATH CMBICI MOHITHH «MOH», «KATUOH», «AHUOHY, «IJIEKTPOJIUTBI», «HEIJIECKTPOIUTHIY,
«QIIEKTPOJIMTUYECKAS JUCCOLUALINS», KOKUCIUTENbY, «CTEINEHb OKUCICHUS), «BOCCTAHOBUTEIbY,
«OKHCJICHHUE)», «BOCCTAaHOBJICHHUE,

® OIpeIeNsITh CTEIIEHb OKUCIICHHUS aTOMa JIEMEHTa B COSIMHEHUU;

® PACKpPBIBATH CMBICI TEOPUHU IIEKTPOIUTUUECKOMN JUCCOLUALIHH;

® COCTaBJIATb YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIMU KUCIIOT, EI0UYEH, COeH;

® OOBSCHATH CYIIHOCTB MPOIIECCa IEKTPOTUTHICCKON TUCCOIUAIIMH U PEAKITNI HOHHOTO OOMEHA;

® COCTaBIIATH TIOJHBIC U COKpANIEHHBIC HOHHBIC YPABHCHHSI pEaKIlnii OOMeHa;

® OMNpeaeIsITh BO3MOXKHOCTD MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa;

® [IPUBOJIUTH PEAKILIUH, OJTBEPKIAONINE KAYECTBEHHBIN COCTaB Pa3JIMUYHbIX BEIIECTB;

®  OMNpECNSITh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBJIATb YPAaBHEHUS OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX PEAKIIHII;

e Ha3bIBaTh (PAKTOPBHI, BIMUAIONINE HA CKOPOCTh XUMUYECKON PEaKIINH;

e KJIacCU(UIMPOBATH XUMHUYECKUE PEAKIIUU 110 PA3TMUHBIM ITPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIOB;

® [POBOJUTH OMBITHI IO MOTYYEHHUIO, COOMPAHUIO U U3YUECHUIO XMMHUECKHX CBOICTB
ra3000pa3HBIX BEMIECTB: YTIEKUCIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIeCTBA: YIIEKUCIBINA Ta3 U aMMHUaK;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (hopmysie: MeTaH, ITaH, STUIIEH, METaHOJI, TAHOJI,
TJIMIIEPUH, YKCYCHAs! KUCIIOTa, aMHHOYKCYCHAsl KUCJIOTa, CTEAPUHOBASI KUCIIOTA, OJICMHOBAs
KHCJI0TAa, TIIF0K034;

® OLICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKaIOLEeH Cpe/ibl Ha OpraHU3M YE€I0BEKa;

® TpPaMOTHO 0OpaIaThCcs ¢ BEIIECTBAMHU B MTOBCETHEBHOMN KHU3HH;

®  OMNpEeNsITh BO3MOXHOCTh MPOTEKAHUSI PEAKIIUl HEKOTOPBIX MPEACTaBUTEICH OPraHUIECKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

*  8bI0GUANY U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 8eujecms
Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
NPOOYKMAX PATUYHBIX XUMUYECKUX PeaKyull,

* Xapakxmepuzo8ams ewecmsa no cocmagy, CmpoeHuio U C80UCM8eam, YyCmaHasnusaom
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8euecmed;



*  CcoCmaenAams MOAEKYIAPHbIE U NOTHbIE UOHHbIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM
VpaeHeHuaMm,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8elecmaa NPOABISMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOUICMEA C YUEMOM CMeneHell OKUCTIeHUs ITeMEHMO08, 8X00AWUX 8 e20 COCMA8;

* cocmasnsams YpasHeHUs peakyuti, Coomeemcmayouux nociedo8amelbHOCmu NpespaueHut
HEOP2aHUYeCKUX ewecms pasiudHblX K1accos;

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3YIbMamax 6030eUcmausl
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU peaKyuu,

*  UCNnoIb308amb NPUOOPEMEHHBIE 3HAHUSA OJISl IKOJO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* uUCnoab308ams NPUOOPemMEHHbBLE KI0Uesble KOMNeMeHYUU NPU bINOJIHEHUU NPOEKMO8 U
YUeOHO-UCCIe008ameNbCKUX 3a0ay N0 U3YHEHUIO C80UCME, CNOCOD08 NOIYYeHUA U PACNO3ZHABAHUSL
geujecme;

*  00beKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeCccax;

*  Kpumuuecku OmHOCUMbCA K NCe80OHAYHUHOU UHDOpMayuu, HeO0OPOCOBeCMHOU peKiame 8
CpeoCcmeax Maccosou unpopmayuu;

*  0CO3HaABamMb 3HAYEHUE MeOPEeMULeCcKUX SHAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimelbHOCU

yenoeexKa,
CO3aI0T MOJCIIM U CXEMBI JIJISl PEIICHUS YICOHBIX M MO3HABATEIBHBIX 33/1a4; TOHUMAaTh HE0OXOIMMOCTh
COOJTFOICHUS TIPEANUCAHUH, PEAJIaraéMbIX B MHCTPYKIUSAX TI0 UCTIOJIL30BAaHUIO JICKAPCTB, CPEICTB
OBITOBOI XMMHH H JIp.
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