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1. TMosicHUTEIbHAS 3ANUCKA

Pabowas mporpamma Kypca XUMHH I OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM 00IIero oopasoBanus. B Heil Takxke
YUUTBIBAIOTCS] OCHOBHBIE UEH U TOJI0KeHUs [IporpaMmbl pa3BUTHS U (POPMHUPOBAHUST YHUBEPCATBHBIX

y4eOHBIX JICHCTBHH I OCHOBHOTO OOIIEro 0Opa3oBaHHUs.

B cooTBeTrcTBUM C dTUMHU JOKYMCHTaMU 06yqa}onmecs1 JOJI’)KHBI OBJIAJICTH HpI/IéMaMI/I, CBA3AaHHBIMHU
C OIIpCACIICHUEM HOHSITHIA: OT'PAaHUYMBATD UX, OIIMCBIBATH, XapPaKTCPHU30BaATh U CPABHUBATh. Tak xkak xumMus
— HayKa JKCIICpUMCHTAJIbHAasd, 06yqafoumecs1 JOJIDKHBI OBJIAACTh TAKUMHU ITO3HABATCIIBHBIMHA y‘I€6HI>IMI/I
NENUCTBUSIMH, KaK IKCIIEPUMEHT, HAOJII0ICHNE, U3MEPEHNE, OTTMCAaHUE, MOJICTTUPOBAHUE, TUIIOTE3a, BHIBO/I.
B nmporecce u3yuenust kypca y 00y4aroniuxcsi mpo0JnKaoT GOpMUPOBATHCS YMEHHUS CTaBUTh BOTIPOCHI,
O6’B$[CH$ITI), KJ'IaCCI/I(l)I/IIII/IPOBaTI), CpaBHUBATb, ONPCACIATE HCTOYHUKHU HHq)OpMaHHH, mojiydatb M
aHaJIM3UpPOBaTh €€, TOTOBUTH MH(GOPMAIMOHHBIM MPOIYKT, MPE3EHTOBATH €r0 M BECTU JUCKYCCHIO.
CHG}IOB&T@J’IBHO, JleﬂTeHBHOCTHBIﬁ oaxoa B U3Yy4YCHHUU XUMUU CHOCO6CTByIOT JOCTHXCHHUIO JINYHOCTHBIX,
MNPEAMETHBIX U METANIPEAMETHBIX 06paSOBaTeJ'H)HI)IX PE3YIbTATOB.

B ocHOBY Kypca MOJI0KEHBI CIETYIONINE WIeH:

® MaTepHAIbHOE €IMHCTBO M B3aMMOCBSI3b OOBEKTOB M SIBJICHUHN TIPUPOJIBI;

e Beaymias poJib TEOPETHYECKUX 3HAHUW I OOBSICHEHUS W MPOTHO3MPOBAHUS XUMHUUYECKHUX
SABJICHU, OLIEHKU UX MTPAKTUYECKOW 3HAYUMOCTH;

® B3aMMOCBS3b KAUECTBEHHOU M KOJTMYECTBEHHOM CTOPOH XMMUYECKUX 00bEKTOB MaTEPUATTLHOTO
MHpA;

® Dpa3BUTHE XMUMHYECKOW HAYKH M IPOM3BOJCTBO XMMHUYECKHUX BEIIECTB WM MATEPHAIIOB JIJIs
YIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEH 4YemoBeKa M OOIIECTBA, PEIICHHs TII00aTbHBIX
pooJIeM COBPEMEHHOCTH;

® TeHETHYEeCKas CBSI3b MEX]y BEIIECTBAMHU.

OTHU UJIen peau3yroTCs B Kypce XUMHHM OCHOBHOM IIKOJIBI ITyTEM JTIOCTHKEHUS CIEAYIOUIMX LeJei:

» opmuposanue y y9aluxcsi XUMHUUECKON KapTUHBI MUPA, KaK OPraHu4YeCKOM YaCTH ero eIOCTHON
€CTECTBEHHO-HAY4YHON KapTHHBI.

* Pazgumue TO3HABATEIIbHBIX WHTEPECOB, WHTEIUICKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEM
yyaluxcsi B MPOLECCEe M3YYEHHMs] MMU XMMHUYECKOM Hayku U €€ BKJIaJa B COBPEMEHHBIM Hay4HO-
TEXHUUYECKUH Tporpecc; GOpMUPOBAHHUE BAKHEHIIINX TOTUYECKUX OTIEpalliii MBIIIUICHUS (aHATU3, CHHTE3,
000011eHNe, KOHKPETU3aIlKs, CpaBHEHHE U Jp.) B MPOLIECCe MO3HAHUS CUCTEMbl BOXHEUIIUX TMOHATHUH,

3aKOHOB 1 TCOpI/Iﬁ 0 COCTaBC, CTPOCHUU U CBOMCTBaX XMMHYECKHUX BEIIECTB.



* Bocnumanue yoexaAEHHOCTU B TOM, YTO NMPUMEHEHHE MOJYYCHHBIX 3HAHUNA M YMEHUH 110 XUMHH
ABIISIETCS OOBEKTUBHOM HEOOXOAMMOCTBIO /7Sl 6€301acHON paboTHI C BEIIECTBAMH U MaTepUaiaMH B ObITY
Y Ha IPOU3BOJICTBE.

* [Ipoexmupoganue u peanu3ayus BHITYCKHUKAMHA OCHOBHOM IIKOJIBI JIMYHON 00pa3oBaTeIbHOM
TpaekTopuu: BeIOOp NMpoduiis 00ydeHHs B CTaplueil HIKoJie WK NpOoPEeCCUOHATBHOIO 00pa30BaTEIbLHOTO
YUPEKACHUSI.

» Ognadenue KuouesbiMU KoMHemeHyusmy: y4eOHO-TIO3HABATEIbHBIMH, HWH(POPMALMOHHBIMHY,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

JI1st JOCTIKEHUsSI ITHX 1IeJiel B Kypce XMMHH Ha CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHUs PEIIArOTCs
CIIEYIOIINE 3a/1aUM:
*  GOopMHUPYIOTCS 3HAHHUSI OCHOB XUMUYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHSATUH, XUMUUYECKUX
3aKOHOB M TEOPHUH, BEIPAKEHHBIX MOCPEJICTBOM XUMHUUECKOTO SI3bIKA;
* pa3BuBarOTCS yMeHHs HaOmomath U OOBSCHAIOT XWMHYECKHE SBICHUS, MPOUCXOJAIINE B
IpUPO/IE, TAOOPATOPHBIX YCIOBUSX, B OBITY U Ha MMPOU3BO/ICTBE;
*  TpUOOpPETAIOTCS CHeIHaTbHBIC YMEHUSI U HABBIKHA TIO0 O€30MacHOMY OOpaIIeHUI0 ¢ XUMUYECKUMHU
BEIIIECTBAMH, MaTepHAJIaMHU U1 TIPOIIECCAMH;
* dopMHUpyeTCs TYMaHUCTUYECKOE OTHOIICHUE K XUMUH KaK MPOU3BOIUTEIHHON CHjie 00IIecTBa, ¢
MTOMOIIBI0 KOTOPOH peliatoTces riiodaabHble TPoOIeMbl UETI0BEYECTBA;
*  OCYUIECTBJIIECTCS MHTETPALUsl XUMUYECKOM KapTUHBI MUPA B €MHYIO HAYYHYIO KapTUHY.
Pabowass mnporpamma peamuszyercss Ha ocHoBe YMK co3manHOro Tmoa  pyKOBOJCTBOM
INabpuensnaO.C.
1. Ta6puensn O. C. Xumus. 8 kinacc : yaeOHUK 1151 001eo0pa3oBaTenbHbix opranuzamuii / O.  C.
INa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemnienue, 2021
2. Tabpuemnsa O. C. Xumus. 9 xiacc : ydeOHUK a1 00meo0pa3oBaTenbHbix opranuzamuii / O.  C.
INa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemnienue, 2021
YueOHuku cooTBeTcTBYIOT DenepaibHOMY TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY
crannapty. PekomennoBansl MuHuctepcTBoM npocenienusi Poccuiickoit @eaepanuu.
[Iporpamma pazpaborana B cooTBeTcTBUHU ¢ yueOHbIM tuianoM MBOY COIII Ne38 umenu ['epost
Coserckoro Coro3a TarbsiHel MakapoBoil uis YpOBHSI OCHOBHOTO 0O0IIero o0pazoBaHuUs C
WCIIOJIb30BAHMEM  COBPEMEHHOTO  O0OpYAOBaHMSA  IIEHTpa  E€CTECTBEHHO-HAYYHOU  H
TEeXHOJIOTHYecKkoi HampaBieHHOCTH «Touka pocray. Ha 06a3ze wnentpa «Touka pocray
obOecrieunBaeTcs  peanu3anus  0Opa30BaTENbHBIX  MPOTPaMM  €CTECTBEHHO-HAy4yHOU U
TEXHOJIOTUYECKOW HAMpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TpeOOBaHUAMU
3aKOHOJATENhCTBA B cpepe oOpazoBaHus U ¢ yu€ToM pexomeHaanuii denepanbHOro oneparopa
y4eOHOTo npeaMeTa «XUMHUS».

2.00mas xapakTepucTHKA Y4e0OHOI0 mpeaMera
B cootBeTcTBUM C (beﬂepaanHM TOCYydapCTBCHHBIM O6pa3OBaTCJ'ILHLIM CTaHAapTOM OCHOBHOT'O O6I.I.ICFO

O6pa3OBaHI/I${ yqamuecda OOJIKHBI OBJIAZICTb TAKUMHU IMO3HABATCIIbHBIMU y‘IC6HBIMI/I ﬂCﬁCTBHHMH, Kak
YMCHHC (I)OpMyJ'IHpOBaTB HpO6HCMy U THUIIOTE3Yy, CTaBUTh LECIU U 3aJa4W, CTPOUTH IUIAHBI JOCTUKCHUSA



LEJIE U pelIeHUs] NOCTABJICHHBIX 3aJ]1a4, MPOBOJUTH SKCIEPUMEHT U Ha €r0 OCHOBE JIEJaTh BBIBOIBI U
YMO3aKJIOUECHUS, IPEACTABIATh UX U OTCTAMBaTh CBOKO TOYKY 3peHUsA. Kpome 3Toro, ydamuecs JTO0IKHbI
OBJIAJICTh NPUEMAMH, CBSI3aHHBIMU C OIPEIACICHUEM TNOHATHUI: OIPAHUYMBATH MX, OIKUCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CieA0BaTENIbHO, NP U3YYCHUU XUMHUU B OCHOBHOM IIKOJIE y4allluecs
JOJDKHBI OBJIAJIETh YUY€OHBIMU JIEUCTBUSMHU, MO3BOJISIOMIMMH UM JTOCTUYD JIMYHOCTHBIX, MPEAMETHBIX U
MeTaIpeaMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpaMMa 1O XMMHH PAaCKpPBIBACT BKIJIAJ Y4eOHOTO TpeaMeTa B JOCTH)KCHHE el
OCHOBHOTO 00111eT0 00pa30BaHUs M ONPEISISICT BAKHEHIIIME COIepiKaTeIbHbIC JIMHUN TTPeIMETa:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEUIECTB, X CBOMCTBAX M OMOJIOTHYCCKOM 3HAUCHUH,

* «(XMMHMYECKAsl PEaKIUs» — 3HAHHE O MPEBPALCHUSIX OJHUX BEUIECTB B JIPYrU€, YCIOBHUSAX MPOTEKAHUS
TaKuX MPEBpaIIeHUH U crioco0ax yIpaBJIeHUS PEAKIUIMH;

* (MPUMEHEHHUE BEIIECTB» — 3HAHUE M OMBIT 0€30MacHOr0 OOpaIleHusi ¢ BEIIECTBAMH, MaTepHalaMi U
npoleccamMu, He00X0AMMBIMH B OBITY U Ha IPOU3BO/ICTBE;

* «I3BIK XMMHH» — OINEPUPOBAHHE CUCTEMOW BAXKHEUIIMX XUMHUYECKHX MOHATUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpbl, a TakKe BIAJCHUE XUMUYECKOW CHUMBOJUKOW (XUMHUECKUMHU GOpMyIaMu |
YpaBHEHUSMH).

3. MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe
Xumusi B OCHOBHOM MIKOJIe m3y4yaeTcs 8 u 9 kmaccax. O61iee 9rciio yaeOHbIX 9acoB 3a 2 Tojia 00ydeHus
coctasisier 138,u3 vux 70 (2 4 B Henemnto) B 8 kiacce, 684 (2 gyaca B Henenio) B 9 kiacce.
[Ipenyaraemprit Kypc XOTsI 1 HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTAaBUT 3a/1auy MpodecCuOHaTbHOM
MTOJTOTOBKH 00YJAIONIUXCsI, TEM HE MEHEE TMO3BOJIICT UM OTIPEACTUTHCS ¢ BEIOOPOM mpoduiist oOydeHHs B
cTapuiei IMKoJie.

3HAUUTENBHOE MECTO B COJIEP’KaHUU Kypca OTBOIHUTCS XMMHYECKOMY SKcrepuMeHTY. OH OTKpBIBAaeT
BO3MOXHOCTh (DOPMUPOBATH y YUAIIUXCS CHEIUAIbHbBIE MPEMETHBIC YMEHHUS:
— paboTaTh C BellleCTBAMU;
— BBITIOJIHATH POCTHIE XUMUYECKHE OTBITHI;
— YUYUT MIKOJbHUKOB 0€3011aCHOMY U SKOJIOTHYECKH IPaMOTHOMY OOpaleHHIO C BEIECTBAaMH B OBITY
Y Ha MPOU3BOJICTBE.

[IporpaMmmoii mpeaycMOTPEHO MPOBEICHUE:
8 xiacc

KOHTPOJIBHBIX paboT — 4 Jaca,
MPaKTUYECKUX paboT — 7 4acos.

9 knacc

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

Cpok peanu3zaiuy y4eOHOM mporpaMMbl- 1Ba yUeOHBIX rojia

4. HGHHOCTHLIC OPHECHTHUPDLI COACPKAHUA y‘l@ﬁHOFO npeamMerTa «XHMHD»
VYueOubIit npeameT ((XI/IMI/I}I)), B COACP)KAHUHN KOTOPOI'0 TI'IaBHBIMHU KOMIIOHCHTAMH SBJIAOTCSA HAYYHBIC

3HAHUA U HAYYHBIC MCTOIbI TO3HAHUS, TTIO3BOJISICT HpO6y)K,[[aTB Yy ydamuxces SMOIUOHAJIBHO-IIECHHOCTHOC
OTHOIICHUEC K N3Yy4YaCMOMY MAaTCpHally. B PE3YIbTATC yqe6H0171 ACATCIIbBHOCTH CO3JAa0TC YCJIIOBUA IS



¢dopmupoBanus cuctembl IeHHOcTeil. [lo3naBarenbHas (QyHKIMS ydeOHOTO mpeaMera «XHUMUs
3aKITI0YAETCs B CIIOCOOHOCTH €r0 COAEPKaHMs pa3BUBATh IIEHHOCTHBIC KAUeCTBA Y YUaIIMXCS.
Ilo3nasamenvhnvie yennocmu: omuowieHue K XUMHUYECKUM 3HAHMSM KaK OJIHOMY U3 KOMIIOHEHTOB
KYyJIbTYpbl YeJIOBEKa Hapsiay C JIPYrUMU €CTECTBEHHOHAYYHBIMH 3HAHMSIMHU; OKPYXKAIOIIEMY MHUPY Kak
MUPY BEILIECTB U NPOUCXOISIINX C HUMU SIBJICHUI; I03HABATEIbHON JAESITEIbHOCTHU (KaK TEOpeTHYE- CKOM,
TaKk U SKCIEPUMEHTAJIbHOM) KaK WCTOYHUKY 3HAHUH; noHumaHue. OOBEKTHMBHOCTU M JIOCTOBEPHOCTHU
3HAHUM O BEILIECTBAaX U MPOUCXOAAIIUX C HUMH SIBICHUSAX; CIOKHOCTM U OECKOHEYHOCTH Ipoliecca
MO3HAHUS (Ha IPUMEPE UCTOPUH XUMUYECKUX OTKPBITUH); IEUCTBUS 3aKOHOB MTPUPOIHI U HEOOXOIMMOCTH
WX ydeTa BO Bcex cgepax IesATEJbHOCTH YEIOBEKA; 3HAYCHMS] XUMHYECKUX 3HAHUN IS pELICHUs
rI100aTBHBIX MpO0JIEM YelnoBeyYecTBa (PHEPreTUYECKOH, ChIPbEBOM, MPOJIOBOJILCTBEHHOW, 3/10pOBbI U
JOJITOJIETHSI YEJIOBEKA, TEXHOJIOTUUECKUX aBapui, ri100abHOM 3KOJOTHH U Ip.).

Ilennocmu mpyoa u 6vtma: OTHOIIEHUE K TPYJOBOH JIEATETHHOCTH KaK €CTECTBEHHOW (DU3MYECKOU U
UHTEJJIEKTYaJIbHOM MOTPEOHOCTH, TPYAY KaK TBOPYECKOM AEATEIbHOCTH, MO3BOJISIONIEN NPUMEHSTH
3HAHMS Ha IPAKTUKE; COXPAHEHUE U MOJJIepKaHne COOCTBEHHOTO 3/10POBbs U 3[I0POBbsI OKPYKAIOIIUX, B
TOM 4YHCJIe OpraHU3alusl MUTaHUS C YYETOM COCTaBa M SHEPreTUYECKOW IIEHHOCTH MUIIM; COOJII0/IeHUE
MpaBuJl 0€30MaCHOTO MCIOJIb30BaHUs BEUIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEIACTB OBITOBON XMMHUH,
MECTUINI0B, TOPIOYE-CMA30YHBIX MaTEPHUAJIOB U JIp.) B MOBCEAHEBHON U3HU; OCO3HAHHUE JOCTHKEHUS
JUYHOTO yCIexa B TPYIOBOHM JEATEIBHOCTH 32 CYET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBHUU C
COIMAPHBIMHA CTaHAAPTAMH M TIOCJIEAYIONIUM COIMATBLHBIM OJ00pPEHUEM JIOCTHKEHHN HAyKH XUMUU U
XMMHYECKOTO MTPOU3BOJICTBA JIJIsl pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

Hpaeécmeennvie yennocmu: ommuowenue k cebe (0CO3HaHHE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOLIECTBEHHOTO J0JTra, TUCHUIUIMHUPOBAHHOCTh, YECTHOCTh U MPABAUBOCTh, MIPOCTOTA U CKPOMHOCTb,
HETEPINHUMOCTh K HECIPaBEAJIMBOCTH, MPU3HAHHE HEOOXOJAMMOCTH CaMOCOBEPILIEHCTBOBAHUS), APYTUM
moasaM  (TyMaHH3M, B3aUMHOE YBOKEHHE MEXAY JIIOJbMHU, TOBApHUILECKas B3aUMOIOMOIIL U
TpeOOBATENHHOCTh, KOJUICKTHBHU3M, 3a00Ta O JAPYruUX JIOASAX), Tpupoae (OepekHoe OTHOIIEHHWE K e
00raTcTBY, HETEPIUMOCTh K HAPYIICHHUSIM 3KOJOTHUECKUX HOPM U TPpeOOBaHMIA, IKOJIOTHYECKH IPAMOTHOE
OTHOIIIEHHE K COXpaHEeHHIO runpocdepsl, aTMochepsl, MOUYBbI, OHOC(Ephl, YEIOBEUECKOTO OpraHU3Ma;
OIICHKA JICHCTBHS BOIPEKH 3aKOHAM MPUPOIbl, IPUBOAAIIEIO K BOSHUKHOBEHHUIO TJI00ATBHBIX MPOOIIEM);
NnoHUMaHUue HEOOXOTUMOCTH YBAKUTEIHLHOTO OTHOLIEHUS K JOCTHIKEHHSIM OTEYECTBEHHOM HayKH,
UCCIIEIOBATENIbCKON ACSITETbHOCTH POCCUICKUX YUEHBIX-XUMHKOB (ITaTPHOTUYECKHUE YyBCTBA).
Kommynuxamuensle yennocmu: omuouieHue K HOpPMaM si3blka (€CTECTBEHHOTO M XHMHUYECKOTO) B
Pa3IMYHbIX UCTOYHUKAX HH(popManuu (murepatypa, CMU, HTepHeT U Ap.); noHumaHue HeobXo0umMocmu:
MPUHATHS Pa3MYHBIX CPEACTB W MPUEMOB KOMMYHHKAIMH; MOJTY4eHUS WHGOPMALUU M3 Pa3TUYHBIX
HUCTOYHUKOB; apryMEHTHPOBAHHOW, KPUTHYECKOW OIEHKHM HH(OpMALUU, MOTYy4YEHHOW U3 pa3iIHuHBIX
HCTOYHUKOB; COOOIICHHs] TOYHOW U JIOCTOBEPHOU MH(OpMALNK; SICHOCTH, AOCTYIMHOCTH, JIOTHYHOCTH B
3aBUCHUMOCTH OT IEJIH, TOJTHOTHI HJIM KPATKOCTU H3JI0KEHHUS HHGOPMAIIUU; CTPEMIICHUS MTOHATh CMBbICI
oOpallleHHO K 4eToBeKy peur (YyCTHOHM M MUChbMEHHOM ); BEICHUS JUANIOTa JUIS BBISIBICHUS Pa3HBIX TOYECK
3peHusi Ha paccMaTpUBaeMyl0 HH(OPMAIUIO; BBHIPAKEHHUS JIMYHBIX OLIGHOK W CYXKJCHUW; MPUHATHUS
BBIBOJI, KOTOPBIN (hOPMUPYETCS B MPOIIECCe KOMMYHUKAIIHH.

Icmemuueckue YeHHOCHU: NO3UMUBHOE Y)YBCNEEHHO-YEHHOCMHOe OMHOUuleHUe: K OKPYKaIoIEMy MUPY
(kpacoTa, COBEpIIIEHCTBO U TapMOHUSI OKPYXKAIOIIEH MPUPOIBI K KOCMOCA B IIETIOM); IPUPOTHOMY MUPY
BEIIECTB U MX MPEBPAILIEHUI HE TOJBKO C TOUKU 3PEHUS TOTPeOUTENs, a KaK K UICTOYHHUKY MPEKPacHOTo,
TapMOHUYHOTO, KPAacHBOTO, IMOJAYUHSIONIETOCS 3aKOHOMEPHOCTSM, IMPOIMOPIMOHAILHOTO (HA MpHUMEpe
B3aMMOCBSI3U CTPOEHHS U CBOICTB aTOMOB U BEIIECTB); BBIIIOJHEHUIO YUEOHBIX 3a7ad KaK K IpoIeccy,
JOCTaBIISIOLIEMY ICTETUYECKOE YIOBOJIBCTBHE (KpAacHMBOE, M3SIHOE PEIICHUE WU JI0Ka3a- TEJbCTBO,
MPOCTOTa, B OCHOBE KOTOPOW JIGKHUT TAPMOHUSA); NOHUMAHUE He0OX00uMocmu W300paKeHUs] UCTHHBI,



HAy4YHbIX 3HAHWH B YyBCTBEHHOW (opme (Hampumep, B HPOU3BEACHUSIX HCKYCCTBA, MOCBSIIEHHBIX
Hay4YHBIM OTKPBITUSIM, YUEHBIM, BEIIECTBAM U UX IPEBPAILIECHUSIM).

S. JIn4HOCTHBIE, MeTaNpeIMeTHbIC M NPeAMEeTHbIC Pe3yJIbTaThl OCBOCHHS Kypca

XMMHAHN

ITo 3aBepiieHUIO Kypca XUMHUHU Ha ATarie OCHOBHOTO 00IIero 00pa3oBaHus BHITYCKHUKNA OCHOBHOM
IIKOJIbI JIOJIKHBI OBJIAJIETh CAEAYIOIIMMH Pe3yJIbTaTaMHU:

JINYHOCTHBIE Pe3yJIbTAThI:

1) ocosnanue cBOEW STHUYECKOW TPUHAIICIKHOCTH, 3HAHWE HCTOPUU XHUMHH W BKJIaJa POCCHUCKOWM
XUMHUYECKON HAYKU B MUPOBYIO XHUMMIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHHWS K TO3HAHHUIO XHMHH; TOTOBHOCTH H CHOCOOHOCTH
YYaIIUXCS K CAMOPA3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE M3yYEHHBIX (DaKTOB, 3aKOHOB M TEOPHUI
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHHUE UHAMBHUIYaJIbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3) ¢opmuposanue ETOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, HEOTHEMJIEMOIN YacThi0 KOTOPOi
ABJIICTCA XUMHUYCCKasA KapTUHA MHUpPa,

4) oenadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAyKH M OOIIECTBCHHOM
IMPAKTHUKH, B TOM YHUCJIE 1 XUMHUYCCKUM;

5) ocsoenue conMambHBIX HOPM, MPAaBUII MOBEACHUS, posied U (HOPM COLMAIBHON JKH3HH B COIIMyME,
MpPUPOJE M YAaCTHOM HM3HM HAa OCHOBE HKOJIOTUYECKOM KymbTyphl M 0€30MacHOro oOpaiieHus ¢
BEIIECTBAMU U MaTepHaaMu;

6) gopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECHHH CO CBEPCTHHKAMH M B3POCIIBIMU B
nporiecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKON B IPYTHX
BU/JIOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMUEIL.

MeranpeaMeTHbie pe3yJabTaThl:

1) onpeoenenue ueneii cOOCTBEHHOr0 00yJYEHHUs, IIOCTAHOBKA U (POPMYIHUPOBAHKE s ce0s1 HOBBIX 3a/1a4;
2) naanuposanue MyTel MOCTIKEHHS KeIaeMoro pe3yiabrata 00y4eHHss XUMUU KaK TEOPETHUECKOro, TaK
Y SKCIIEPUMEHTAIILHOTO XapaKTepa,

3) coommecenue CBOUX NEUCTBHI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYujecmeieHue KOHTPOJS CBOEH
JESTEIBHOCTH B MPOIECCE NOCTHKEHUS pe3ylibTaTa, onpedeienue Crioco00B NSHCTBUN MPH BBIOJTHEHUN
71a00paTOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBHH C IMPABHIIAMHU TEXHUKU OE30MIACHOCTH;

4) onpedenenue WCTOYHMKOB XHMHYECKOW WHGPOPMAIMH, T[OJy4YeHHEe U aHaiu3 e€, COo3IaHue
WHGOPMAIIMOHHOTO MPOJIYKTa U €ro MPe3CHTAIIUS;

5) ucnonvszosanue OCHOBHBIX HMHTCIUIEKTYyaIbHBIX OIEpalMii: aHajdW3a W CHHTE3a, CPaBHEHHUS W
cUcTeMaru3anuu, OoOOOIIEHUS ¥ KOHKPETH3alluH, Gbli6leHue TPUIMHHO-CICCTBEHHBIX CBSI3eH W
nocmpoerue JOTHUYECKOTO PpACCYXKACHUS U yMO3aK/IIOueHUs (MHIYKTUBHOTO, JEAYKTHBHOTO H TIO
aHAJIOTHH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO CO/ICPIKAHNUS;

6) ymenue co3naBaTh, IPUMEHSTh M IPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICITH M CXEMBI ISl PEIICHHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

7) popmuposanue v pazeumue 3KOJOTHUECKOTO MBIIUICHUS, YMEHUE TPUMEHSTh €r0 B MO3HABATEIBHOM,
KOMMYHHKATHBHOM, COIIMATTLHON MPAKTHKE U MPOPEeCCHOHATHHONU OpUEHTAIIHH;

8) eenepuposanue el u onpeneneHnue CPeCTB, HEOOXOAUMBIX JUTSI UX PEaTU3aIlHH.



IIpeameTHbIe pe3yabTaThI:

1) ymenue 0003HaYaTh XMMUYECKUE AIEMEHTBI, HA3bIBATh X U XapaKTEPHU30BATh HA OCHOBE TOJIOKCHUS B
nepuoanudeckon cucreme /. 1. Menneneesa;

2) gopmyruposanue W3Y4CHHBIX TOHSATHIA: BEIIECTBO, XUMHYCCKUH 3JIEMEHT, aTOM, MOJICKYJA, HOH,
KaTHOH, aHUOH, TIPOCTOE U CJIOKHOE BEUIECTBO, XUMUYECKAst PEaKIUsl, BUIbI XUMUYECKUX PEAKIUH H T. II.;
3) onpedenenue o GopMyiiaM COCTaBa HEOPraHUYECKUX M OPraHUYECKHX BEIECTB, BAJICHTHOCTH aTOMOB
XAMUYECKUX JI€MEHTOB WJIH CTETICHU X OKHUCIICHUS;

4) nonumanue vHHOPMALUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, (GOPMYIIBI U YPABHCHHUS;

5) ymenue rnaccuguyuposamv TpPOCTbIe (METAIBI, HEMETAJUIBI, OJArOpoAHBIC Ta3bl) U CIOKHBIC
(OmHapHBIE COCNMHEHHS, B TOM YHCIE€ W OKCHABI, a TaKXKe THUAPOKCHIBl — KHCIOTHI, OCHOBAHUS,
amM(OTepHbIE THIPOKCUIBI — U COJIN) BEIECTBA;

6) gopmyruposanue IEPUOANIECKOTO 3aKOHA, 00bACHeHUe CTPYKTYPHl M HH(OPMAIHH, KOTOPYIO HECET
nepyuoAndeckas cucrema xumudeckux oanemeHtoB . WM. MenneneeBa, packpvimue 3Ha4YCHUS
MEPUOINIECKOTO 3aKOHA;

7) ymenue xapakmepuz08ams CTPOCHUE BEIECTBA — BH/IbI XHMHUECKHUX CBSI3CH M THITBI KPUCTAIUTHUSCKUX
PELIETOK;

8) onucanue CTpoeHHS aTOMOB XHMHUYECKHX JJIEMEHTOB C TOPSIKOBBIMH HOMmepamu 1—20 u 26,
omobpasicenue UX ¢ TIOMOIIBIO CXEM;

9) cocmasnenue GOpMys OKCHIIOB XUMHUUECKHUX HIEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCHIOB;

10) nanucanue cTPyKTYpHBIX (GOPMYIT MOJICKYJISIPHBIX COCAMHEHUH W (POPMYIBHBIX €IMHUII HOHHBIX
COEJJMHEHUH 110 BaJICHTHOCTHU, CTENICHU OKUCIICHHSI WM 3apsily HOHOB;

11) ymenue popmynupoeams 0OCHOBHBIE 3aKOHBI XUMHU: MOCTOSIHCTBA COCTaBa BEIECTB MOJICKYJISIPHOTO
CTPOEHHS, COXPAHEHUS MACChI BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢popmynuposams OCHOBHBIC TOJIOKCHUS aTOMHO-MOJICKYJSIDHOTO YUYCHUSI W TEOPHUH
IEKTPOIUTUYECKON TUCCOLUALINH;

13) onpeodenenue NpU3HAKOB, YCIOBUIA IPOTCKAHHS U IPEKPALICHUS XUMHYCSCKUX PEAKIIHH;

14) cocmasnenue MONEKYISPHBIX YpPaBHEHHMH XHMHYECKHX PEAKIHH, MOATBEPXKIAOMIMX OOIIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BELIECTB U OTPAXKAIOIIMUX CBA3M MEXIY
KJIacCaMU COEAMHEHUI;

15) cocmasnenue ypaBHEHHI peakiyii ¢ y4acTHEM DJICKTPOJIUTOB TAKXKE B HOHHOH (opme;

16) onpedenenue N0 XMMUYECKUM YPaBHEHUSIM MPUHAIICKHOCTH PEAKIMI K ONPEACIEHHOMY THITY I
BUILY;

17) cocmasnenue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTEIIBHBIX PEAKIMH C HOMOIIBIO METO/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHATHI «OKUCIICHUE» U «BOCCTAHOBIICHUE) JUIS XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB
BEIIIECTB;

19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIUI XJIIOPHI-, CyTb(har- U KapOOHAT-aHUOHOB U KaTHOHA
aMMOHHUS B pacTBOPE;

20) o6wsicHenue BIUSIHUS PA3THMYHBIX (JaKTOPOB Ha CKOPOCTh XUMUYECKHUX PEaKIIunii;

21) ymenue xapaxmepuzoéams TIOIOXKEHHE METANIOB W HEMETAJUIOB B INEPHOIMUYECKON CHCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJJIOB, 00IIME (PU3NYECKUE U XMMUYECKHE CBOWCTBA;

22) 06vscHeHue MHOTOOOpa3usl MPOCTHIX BEUIECTB SBJICHUEM AIIOTPOITUH C YKa3aHHEM €€ TPUYMH;

23) ycmanosienue pazIMIlidi THAPO-, TUPO- U JIEKTPOMETAILTYPTHU U WITIOCMPUPOGAHIE STHX Pa3INuuil
IpUMEpaMHU MPOMBIIIIJICHHBIX CIIOCO00B MOJTY4YEHHUsI METAJIIOB;

24) ymenue oasamp oduIyro Xapakrepuctuky snemenTos |, 11, VIIA rpymn, a Taxke Bogopo/a, KUCIopoa,
a3oTa, cepbl, dochopa, yriepoaa, KpeMHUS U 0Opa30BaHHBIX MMM MPOCTHIX BEHIECTB M BaKHEHIINX



COCMHEHUH (CTpOeHUE, HAXOXKIACHHE B IMPUPOJEC, MOJydeHHE, (PU3MUYECKHe U XUMUYECKHE CBOWCTBA,
IIPUMEHEHHUE);

25) ymenue onucvieams KOPPO3UIO METAIUIOB U CIIOCOOBI 3AIIUTHI OT HEE;

26) ymenue npouz600ums XAMUYIECKHE PacuEThl C UCIIOIb30BaHUEM ITOHATHI «MAccoBasi JI0JIs BEIIECTBA B
CMECH», «KOJMYECTBO BEIICCTBA», «MOJIIPHBII 00bEM» TI0 GOpPMYJIaM U YpPaBHEHUSIM PEaKIIuii;

27) onucanue CBOWCTB U MPAKTUYESCKOTO 3HAUYCHHS U3yYCHHBIX OPraHMYCCKUX BEIIECTB;

28) gvinonnenue 0003HaAYCHHBIX B IPOIpaMMe IKCIICPUMEHTOB, pacHO3HABAHUEe HEOPTAaHUIECKHX BEIIECTB
10 COOTBCTCTBYIOIIUM IIPpHU3HAKAM,

29) cobnrooenue npaBuil 0€30MACHON PadOTH B XUMUYECKOM KaOUHeTe (J1abopaTopun).

Cucrema ouneHKkHM:
1. Ouenka YCTHOTO oTBeTAa
OT1merka «5»:
- OTBET IOJIHBIM U IPABUJIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPHN;
- Marepuaj HM3JI0KEH B OINpPEACIICHHON JIOTMYECKON MOCIEA0BAaTEIbHOCTH, JINTEPATYPHBIM
S3BIKOM;
- OTBET CaMOCTOSTEIIbHBIN.
OTMeTKa «4»;
- OTBET IOJIHBIM U MPABWIBHBIA Ha CHO BAHUW U3YYECHHBIX TEOPUIL;
- MaTepUal U3JI0KEH B ONPEICICHHON JIOTHYECKON NOCIEN0BATENbHOCTH, IIPU TOM AOIYHICHBI
JIBE-TPH HECYILECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIOYUUTEISL.
OrMmerka «3»:
-OTBET TMOJHBIM, HO MpU OSTOM JOMNyIIEHA CYIIECTBEHHas OIIMOKAa WJIM OTBET
HEIIOJIHBIA, HECBI3HBIH.
OrMmerka «2»:
- IpY OTBETE OOHAPY)KEHO HENOHUMAaHHE Y4YaIIMMCIOCHOBHOTIOCOJEpKAaHUA Yy4eOHOTO
MaTepualla WIM JOIYIIEHbl CYIIECTBEHHbIE OIIMOKM, KOTOpbIE Y4YalUHCS HE MOXKET
HCIIPABUTH IIPU HABOALINX BOIPOCAX YUUTENSA, OTCYTCTBUE OTBETA.

2. Ouenka JIKCIEPUMEHTAJIbHbIX YMEHHU I

O1eHKa CTaBUTCS HA OCHOBAaHHH HAOJIIOJICHHS 32 Y4YaIlUMHUCS W MUCBMEHHOTO OTYeTa 3a
pabory.
OTtMeTKa «5»:
- paboTa BBINOJHEHA IMOJHOCTHIO U TPABUJILHO, CACIaHbI IPABHIbHBIC HAOJIIOICHUS UBBIBO/IBI;
- SKCIIEPUMEHT OCYIIECTBIICH 1O IUIAHY C YYETOM TEXHHKH O€30TIACHOCTH W IMpPaBHJ PabOTHI C
BEILlECTBAMU HOOOPYJOBAaHUEM;
- IPOSIBJICHBI OPTAaHU3AIIHOHHO - TPYIOBBIC YMEHHUS,IIOJICPKUBAKOTCS
YHCTOTA PAdOYETO MECTa U MOPSIIOK (Ha CTOJIE, SKOHOMHO MCIIOJIb3YIOTCS PEaKTUBBHI).
OtmeTKka «4».
- paboTa BBINOJHEHA MPABUIIBHO, C/ICIaHbI TPABUIIbHBIC HAOIFOICHUS U BBIBOJIBI, HO TIPU 3TOM
AKCTIIEPUMEHT MIPOBEJICH HE MOJIHOCTHIO WM JIOMYIICHBI HECYIIECTBEHHbBIE ONTUOKK B paboTe
C BEIIECTBAMHU U 000PYIOBAaHHEM.



OTMmeTka «3»:

- paboTa BBINOJIHEHA MPABIIIBHO HE MEHEE YeM HAIOJIOBMHY WJIM JOIMYIICHA CYIIECTBEHHAs
omuOKa B X0Jie SKCIEPUMEHTA B 00BsSICHEHUN,BO)OPMIICHUN pabOThI, B COOIOJCHUN TTPaBUII
TEXHUKU 0€30MacHOCTH Ha paboTe ¢ BEUIECTBAMU M 000PYIOBAaHHEM, KOTOPAsi HCIPABISAETCS
MOTPEOOBAHUIO YIUTEIIS.
OrMmerka «2»:

- TomnyuieHsl aBe (M 0oJiee) CylIeCTBEHHBIE OUIMOKU B XOJIe: SKCIIEPUMEHTA, B OOBSICHCHHUH, B
opopmiieHHH pabOTBI, B COOJIOJICHUM TPABWJI TEXHUKH OE30MaCHOCTH Tpu paboTe ¢
BEIIECTBAMU H  00OpYyIOBAaHUEM,KOTOPBICYUAIIMIICSI HE MOXKET HCHPABUTh JaXKe 110
TpeOOBAHUIO YUUTES;

- paboTa HE BBITIONHEHA, Y YYalIerocss OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHHUS.

3. Onenka ymenuii pemarb pacueTHble 3agaun OTMerka
«5»:
-B JIOTHYECKOM PpACCY)KJICHHM W pPEIICHWH HEeT OIMMOOK, 3ajaya  pelieHa
paIrMoHaTBHBIMCIIOCOO0M;
OtMmeTKa «4»:
- B JIOTHYECKOM PaCCYXJCHUH M PEIICHUS HET CYIIECTBEHHBIX OIMMMOOK, HO 3ajada perieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WJIH JIOTYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIXOIHOOK.
OtmeTKa «3»:
- B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JOIMYyIIEHA CYIIECCTBEHHAS
omuOKa B MaTEMaTHYECKUXPACUETaX.
OTMeTKa «2»:
- IMEETCS CYIIECTBEHHBIC ONMMOKH B IOTHUYECKOM PACCYXJICHUU U B PEIICHUH;
- OTCYTCTBHE OTBETA Ha3aJaHHE.
4. Ouenka NHCHLMEHHBIX KOHTPOJLHBIX pador OTMeTKa
«5»:
- OTBET IOJIHBIN U MIPaBUIIBHBINA, BOBMOXKHA HECYIIIECTBEHHAs OIIMOKA.
OtMmeTKa «4»:
- OTBET HEIOJIHBIN WM TONYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMeTKa «3»:
- paboTa BBIMIOJIHEHA HE MEHEE YeM HAIOJOBHHY, JIOMYIIEHa OJIHA CYIIECTBEHHAs OLINOKA U MpU
3TOM JIBe-TPUHECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBINOJHEHA MEHBIIE YEM HAMOJIOBUHY WM COJEPKUT HECKOJHKO CYIIECTBEHHBIX
OIINOO0K;

- pa60Ta HCBBIINIOJTHCHA.

IIpu oueHke BBINOJHEHHUS NHCbMEHHON KOHTPOJILHOW pPabOThl HEOOXOJIUMO YYHUTHIBATH
TpeGoBaHUs eAMHOTO oporpaduyeckoro pexuma

5. OleHKa TecTOBbIX padoT

TecThl, cocTosiie U3 MATH BOIPOCOB MOXHO HMCIOJIB30BaTh IMOCIE M3YYEHHUs KaXIOro Marepualia
(ypoka). Tect u3 10-15 BompocoB wucmonb3yeTcst ais mepuoanudeckoro koHtpois. Tect uz 20-30
BOIPOCOB HEOOXOTMMOUCIIONB30BATh JIJIsl HUTOTOBOTO KOHTPOJIL.



[Ipu o1leHUBaHUU KUCTIONB3YETCS CIIEAYIOLIAs [IKAJIa:
J1s1 TecTa U3 5 BOIIPOCOB

® HET OIINOOK — OLIEHKA «5»;
* 0JIHA OIIMOKAa — OLEHKA«4»,
* IBE OIINOKH — OLIEHKA«3»,

* TPU OIIMOKH — OLEHKA«2.

Jla Tecta 3 30 BOOpOCOB:

* 25-30 mpaBWJIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIHHBIX OTBETOB — OTMETKA «4»,
* 13-18 mpaBUIIBHBIX OTBETOB — OTMeETKA «3»,

* MeHbllIe |2 NpaBUIIBHBIX OTBETOB — OTMETKA «2).
OneHKa BBINOJHEHUS TECTOBbBIX 3a/IaHUN:

o  OtrMmeTKa «5»: yJamnuiics BBITOJIHII TecTOBBIC 3amanus Ha 85 — 100%.

e OtTMmeTKa «4»: yJanuiics BBITOJHUI TECTOBBIC 3aanus Ha 65 — 84%.

e Otrmerka «3»: yJamuiics BBITIOJHII TECTOBBIC 3a1aHus Ha 49 — 64%.

e  OrMeTKa «2»: yyaniuics BBITIOJIHIII TECTOBBIE 3a1aHus MeHee 4yeM Ha 49%.

KoHTpoJibHO-U3MepuTeIbHbIE MaTepuadbl TMpeAHA3HAYEHBI JJII TPOBEPKH YPOBHS YCBOCHHS
y4eOHOrOo MaTepuajia Ha OCHOBAaHMU OO0pa30BaTEIIPHOTO MHUHUMYyMa COJEpKaHus OOpa3oBaHHS U
TpeOOBaHUN K YPOBHIO TMOATOTOBKU BBIMYCKHUKOB IIKOJ. OHM COCTaBJICHBI HA OCHOBE MHOTOJICTHEH
MeIarOTUYECKON MPAKTUKH C YIETOM Pa3IMYHBIX METOAMYECKUX pa3pabOTOK.

ITo Bcem mmaBaMm Kypca U UX pasjesiaM MpeaaaraeTcs TeKYINl U TEMaTUHYECKHIl KOHTPOJIb 3HAHUW U
yMeHUH B GOpMe XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIBLHBIX U KOHTPOJBHBIX PabOT. 3amanus
0001X BapraHTOB pabOT CXOHBI TIO COJIEPIKAHMIO U XapaKTEPy BBIMOJHACMBIX YICOHBIX €W CTBUM.

st opranmuzaruu 3pQGeKTHBHOM pabOThl BCETo Kiacca ¢ YY€TOM WHIUBUIYaTbHBIX CIIOCOOHOCTEH
KaXJIOTO y4aIlerocs B psjie padoT, BXOASIIKMX B TOCOOWE, MPEICTABICHBI 3a/IlaHUs Pa3IUYHBIX YPOBHEH
CIIOJKHOCTH.

HezameHMMBIM MOMOIIIHMKOM Tiefarora B KOHTPOJIE 3HAHUN SBIISIFOTCS 3aaaHus B Gopme Tecta. Mx
MOYHO HMCIIOJIb30BaTh Ha Pa3HBIX 3TANax yu4eOHOTO MpoIliecca:

* MpU U3yYEHUU HOBOI'O MaTepHuaa;

* Ha 3Tare 3aKpeIuieHUs] U3y4eHHOTO0 MaTepuana;

* Ha ypokax 0000I11a011ero NoBTOPEHHUS,

* MPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YJallIUXCH;

* P TOJTOTOBKE YYalUXCs K 9K3aMeHaM KakK B YCTHOM, Tak U B MUCbMEHHOW dopme, 0COOEHHO B

dopme EI'D.

JInst Kaxk 101 TeMBI U €€ pa3/IeioB MPEJIOKEHBI TECTOBBIE 33JIJaHUS PA3HOTO YPOBHS CIIOKHOCTHU B IBYX
BApUAHTAaX, pacCUYUTaHHbIe Ha 15—35 MUH UM Ha Uemblil ypok. /{71 BRICTaBIEHUS OLICHKU ITpeaiaraeTcs
HCIIOJIb30BATh CIAEAYIOLIYIO MTPOUEHTHYIO IIKaIy:

35% BBITIOJHEHHBIX 3aJaHUH — OIIEHKA «2»;

36—61 % — o1reHKa «3»;

62—85% — orreHka «4»;

86—100% — orreHKa «5».

B 3aBucumMocTH OT pe3yinbTaTOB BHITIOJHEHHUS pa0OThl YUUTETh MOKET BHOCUTD B TIPEIIOKEHHYIO
CUCTEMY OLICHHUBAHUsI KOPPEKTUBHI, IOCKOJIbKY OCHOBHAS LI€JIb KOHTPOJISL B JAHHOM ClIy4ae — He



COOCTBEHHO BBICTABJICHHUE OLICHKH, a OTIPEJICIICHNE YPOBHS YCBOCHHUS YIalIUMHCSA y4eOHOTO MaTepuana u
HaIpaBJICHUH JajbHEIeld paboThl Ha/l MOBBIIIEHUEM KaueCTBa 3HAHUMN

3ananue moxa mudpoit 1 onenuBaercs 3 Gamtamu; mod mudpoi 2 — 5 Gamnamu; nox nudpoii 3-8
Oammamu. 3aiaHusl, OTMEUCHHBIE *, — JIJIS1 HHIMBHyaIEHOTO BBHITIOJTHEHUSI.

Ecnu He yka3aHo nHOE, Ka)K/IbIi OTBET YacTel OLIEHUBAETCS:

» yactTu A — 2 Oaiamu;

» yactu B — 4 Oannamu;

+ gactu C - 6 Gayutamu.

OnHako He BCce yJaluecs IPUCTYNaroT K 3aganusaM 9actu C u TeM 0oJiee BBIOIHSAIOT UX TOJHOCTBHIO.
UtoObl MOBBICHTH TIOJIOKUATEIBHYI0O MOTHBAIIMIO K BBIMOJHEHHUIO 3afaHuil yactu C, yYHTENb MOXKET
OOBSIBUTH O BHICTABJICHHUH TI0 pe3yJIbTaTaM TECTa BYX OIICHOK: MepBOi — 3a yactu A u B, a Bropoii —
3a yacTb C — C HUCI0JIb30BAHUEM MTPOLIEHTHOMN IIKaJIbl OLEHKH 3HAHUM.

Bonpoce! ansi Bcex BHIIOB KOHTPOJISI 3HAHWK COCTABJICHBI TaKHMM 00pa3oM, YTOOBI Memaror ¢ ux
MTOMOTIIBIO MOT BBISIBUTH 3HAHHS YYAIIUXCS 10 BCEM Y3JIOBBIM BOITPOCAM TJIaBbI M pa3jiena Kak Ha 6a30BOM
YpOBHE, TIIe HEOOXOJWMO TOJBKO BOCIPOM3BEICHHE Y4eOHOTO Marepuaia, TaKk W Ha YCIOKHEHHOM
YpOBHe, Tye TpeOyeTcsi yMEHHe aHAJIM3UPOBAaTh W CpPaBHUBATh JIaHHBIC, TPUMEHSS TBOPYECKHE
CIOCOOHOCTH.

Bce oOydatomyie BUABI KOHTPOJIS MPEINOJAaraloT KOJUIEKTUBHYIO JESTENFHOCTh YYallluXxcs 00 B
nape, JIn0o B TPYIIIIE U CAaMOTIPOBEPKY.

[Ipn moAroToBKEe K KOHTPOJIBHBIM paboTaM HE0OXoauMo oOpaTUTh BHUMaHUE Ha 3aJaHUS YPOKOB
o6o0mrIaromero moBTopeHusi. B 3ToMm ciydae ydammecs B COOTBETCTBHHM CO CBOMMHU CIIOCOOHOCTSIMH
OTPEENAIOT Ui ce0sl 3aaHNs, KOTOPbIE MOTYT BBITIOJHUTb.

PacuerHble 3a1aun pa3aMYHbBIX TUIIOB M YPOBHEH CIOXKHOCTH MpPEICTaBICHbl B OCOOUH OJloKaMu, a
TaK)Ke BKJIIOYEHBbI B pa3Hble BHUbl KOHTPOJIS 3HAHWM. YUHUTENIb MOXKET M0 JKeJTAHUI0 BKIIOYATh UX Kak
JOTIOTHUTENBHOE 3aJaHKe B JII0OOM BUJ KOHTPOJISI WM MpeJiaraTh Y4aluluMcsl OTAENbHbIE CaMOCTOS-
TeJbHbIe PabOTHI IO PELICHUIO MOIOOHBIX 3a1au.

IIpoBeneHne XUMUYECKOTO THKTAHTA

3amanus Uit 000MX BapUAHTOB KPATKO 3allMCHIBAIOTCS Ha JIMIEBOH CTOPOHE JIOCKHM WM Ha
KOJIOTPaHCITApaHTE; OTBETHI Ha BOMPOCHI XKEJIATEIIPHO HAIKMCaTh HA OOPAaTHOM CTOPOHE JOCKH HIIH TaKKe
Ha KOJIOTpaHCHapaHTEe. YUWUTENb 3a4MTHIBACT COJIEp>KaHUE BOIPOCA, ydalllMecs 3aluChIBAIOT OTBET B
TeTpaIsX.
ITo OKOHYaHHMH JUKTaHTa MPOBOIUTCS CAaMOIIPOBEPKa:

+ OIIMOOK HET — OILIEHKA «5»;

« gomyieHbl 1—2 ommoku — «4»;

* JOMYIIEHBI 3 OMMOKH — «3».

B 3aBHCHMOCTH OT CTEMEeHM MOIATOTOBJIEHHOCTH YUYAIUXCA YYUTENIb MOXKET H3MEHUTh KpUTEpUi
OIICHKH paboT B MOJb3Y YUECHHUKA.



Coaepikanue yueOHOr 0 nmpeamera
Xumus 8 kaace
(70 yacoB, 2 yaca B HeJeJII0)
HavajbHble MOHATHA U 3aKOHBI XUMHUH(21 yac)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PU3NIECKHE CBOMCTBA BemlecTB. Marepuaisl U
MaTepuaiioBesieHre. Poib XMMHUM B JKM3HU COBpEMEHHOTO oOmiecTBa. OTHOMIEHHE O0IIECTBa K XUMUH:
xeModuius 1 xeMo(hoousi.

Mertoast u3ydyeHuss xumuu. HaOmiomenue. OxcnepumeHT. MogenupoBanue. Moaenu
MaTepuaIbHbIe U 3HAKOBHIE WJIH CUMBOJIbHBIC.

I'azpr. JKunkoctu. TBEpaple BemecTBa. B3anmHbIie Iepexoasl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOimMmanus) U JaecyomuManusi, KOHACHCAIUS W UCMapeHue, KPUCTaUIU3aIus U
IJIaBJICHHUE.

®dusndeckue sBIeHUsA. YHUCThIEe BelecTBa U cMecu. [ OMOTeHHbIe U TeTeporeHHbie cMecu. Cmecu
razoo0pasHble, kuakue U TBEpAble. CrocoObl pa3feneHus cMecel: MEeperoHkKa, WM TUCTHIUISALNS,
OoTCTanBaHue, (UIBTPOBAHHUE, KPUCTAIUIN3AINS WU BhIMapuBaHue. Xpomarorpadus. [Ipumenenne stux
croco0o0B B TaOOpaTOPHOM MPAKTHUKE, HA POU3BOJCTBE U B OBITY.

XHAMHUYECKUE IEMEHTHL. ATOMBI U MOJIEKYJbl. IIpocTele M ciokHbIE BemecTBa. AJIIOTpONUs HA
npuMmepe kuciopona. OCHOBHbIE TMOJOXKEHHS aTOMHO - MoJieKynspHoro ydeHus. Mouel. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3HaKu (CMMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MHpopMaius, KOTOPYIO HECYT 3HAKU XHUMHYECKHUX
3JIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XUMHYECKMX 3yeMeHTOB. [lepuomuueckas Ttabnuia
xuMuueckux anemeHToB . M. MenneneeBa: KOpPOTKOMEPUOAHBIA M JJIMHHONEPUOJHBIA BAapUAHTHI.
[Tepuoast u rpynmel. ['MaBHas W moOovyHas MOATpymNmbl, Uian A- u b-rpynmel. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumuyeckue (opmynbl. MHaekcel U kodddunuentsl. OTHOCUTENIbHAS MOJEKYJSpHAs Macca.
MaccoBasi 10711 XUMUYECKOTO 3JieMeHTa B coenuHeHUH. MHpopMmalus, KOTOpYI0 HECYyT XUMHUYECKHE
hopmyIIBI.

BanentHoctb. CTpykTypHBIE (GOpMYiIbl. XHUMHYECKHE JIEMEHTHI C IMOCTOSHHON M TMEPEeMEHHOU
BaJICHTHOCThI0. BbiBoA Qopmynsl coeauHeHuss 10 BajeHTHOCTH. OrmpenencHUe BaJICHTHOCTH
XMUMHUYECKOTO 3jeMeHTa 1o (popmyrie BemiectBa. CocTaBieHHe Ha3BaHUI COETUHEHHI, COCTOSIINX U3 IBYX
XUMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BEILLECTB.

Xumnueckue peakuuu. PeareHTbl u NpoaykThl peakuuu. [Ipu3HAKHM XUMHUYECKHUX pPEaKLUi.
VYcnoBus ux NpoTeKkaHWsl W OpekpaileHus. Peaknuu ropeHus. DK30TEpMUYECKUE U SHAOTEPMUUYECKUE
peakuuu.

3aKOH COXpaHEHMsS MAacChl BEIIECTB. XHMHUYECKHE ypaBHEHHs. (COCTaBIEHHE XUMHUYECKHX
ypaBHeHuil. UHbopMmarus, KOTOpyro HECET XUMUUECKOE YpaBHEHHE.

Knaccudukaruss XMMUYECKUX PEAKIUi MO COCTaBYy WM YHMCIY PEareHTOB U MPOIYKTOB. THUIIBI
XUMHUYECKUX peakuui. Peaknum coenvHeHus, pa3loKeHus, 3amenieHus u oOmeHa. KartamuzaTopsl u
KaTaJus.

JdeMoHcTpanuu
* Komneknus MarepualioB U U3AEIUN U3 HUX.

* Mogenu, ucnojb3yeMble Ha ypokax (PU3UKH, OUOJIOTHH U reorpaduu.
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*  OOBEMHBIE U IAPOCTEPHKHEBBIC MOJICINA HEKOTOPHIX XMMUYECKHX BEILIECTB.

* Mogenu KpUCTAUIMYECKUX PEIIETOK.

* Cobupanue npubdopa AJs MOJTyYeHUS Ta3a U MPOBEPKaA €ro Ha TePMETUYHOCTb.

* Bo3sronka cyxoro npjaa, Hoja nin HaQTaJuHA.

* ArperaTHbl€ COCTOSTHUS BOJIBI.

* Pa3znenenue 1ByX HECMEIIMBAIOIIMXCS KUJIKOCTEH ¢ TOMOIIBIO AETUTEIbHON BOPOHKH.

* Jluctumistop u ero padora.

* VYcraHoBka uist puiabTpoBaHus u €€ paboTa.

* VYcraHoBKa AJs BelIapuBaHus U €€ padoTa.

*  Kosekiusi ObITOBBIX IPUOOPOB s (PUIBTPOBAHUS BO3IyXa.

* Paszgenenue kpacsiero BemiecTsa gpuomacrepa ¢ NOMOLIbI0 OyMa)kHON XpoMarorpaduu.

*  Moaenu aNIOTPOIHBIX MOTU(DUKAIIUHN yriiepoa U Cephl.

* IlosyueHue 030Ha.

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

* KopoTkoneproaHslii U JUIMHHOTIEpUOAHBIN BapuaHThl [lepnoauueckoit cucremsr /1. U.
MenneneeBa

* KoHcTpyupoBaHue MIapOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

* Anmnapar Kunma.

* PaznoxeHue 6uxpomara aMMOHHUSL.

* Topenue cepbl 1 MarHUEBOM JICHTBI.

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

*  OmnbITHI, WLTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChI BEILIECTB.

* Topenue pocdopa, pacTBOpeHHE MTPOAYKTa TOPEHUS B BOJIC M UCCIICAOBAHKE MTOJTyYCHHOTO
pacTBoOpa JIAKMYCOM .

* BsaumopeicTBre COJISTHON KUCIOTHI C IIMHKOM.
* Tlonyuenue ruapoxcuaa meau(Il) u ero paznoxxkeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI

O3HaKOMJICHHE C KOJUIEKIIMEH JTaOOpaTOPHOM MOCY/IBI.
[IpoBepka npubopa i MoJIy4yeHUs Ta30B HA TEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpallaMu, 00pa3yIOIIUMH TPAHHUT.
[IpuroToBreHne reTeporeHHON cMecH MOPOIIKOB Cephl U JKele3a U UX pa3/ieeHHe.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U HOIUIOB Kalusl C paCTBOPOM HHUTpaTa cepeodpa.
[Tonyuenue runpokcuna meau(ll) u ero B3aumoelicTBrE ¢ CEPHOM KUCIOTOM.
B3aunmMojelicTBre pacTBOpa coabl ¢ KUCIOTOM.
[IpoBepka 3aKk0Ha COXpaHEHUSI MAcChl BEIIECTB HA MPUMEPE B3aUMOACHCTBUS HIENOYN U KUCITOTHI.

HpOBepKa 3dKOHa COXpaHCHHUA MACChI BCHICCTB HA ITPUMEPE B3aMMOACHUCTBUS MIEI0UYH U COJIH Kelle3a

(1.

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

11. 3amemienue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTnuyeckne padoTsl

1.

3HAaKOMCTBO C J1abopaTopHbIM 00opynoBaHueM. [IpaBuiia TeXHUKH O€30MAaCHOCTH IpU paboTe B

KaOMHETE XUMHH. HCKOTOpBIC BUBI pa60T.



2. AHamu3 no4BbI
Ba:kneiilue npeacTaBuTe I HeOPraHudecknx BeulecTs. KoimyecTBeHHbIE OTHOLIEHUS B
xumuu(18 yacos)

CocraB Bo3ayxa. [lonsTre 00 00bEMHOI JI0J1€ KOMIIOHEHTA MPUPOTHON T'a30BOM CMECH —

BO3yxa. Pacuér 00bp€Ma KOMIIOHEHTA Ta30BOi CMECH IO €0 00BEMHOM J10J1e U HA000POT.

Kucnopoa. O3on. [Nonyuenne kuciaopoga. CoOupanue u pacrno3HaBaHUE KUCIOpOaa. XUMUYECKUE
CBOMCTBA KMCJIOPOJA: B3aUMOJICHCTBUE C METAJUIaMU, HEMETAJUIAMHU U CJI0KHBIMH BEIIECTBAMHU.
[Ipumenenue kucaopoaa. KpyroBopor kuciaopojia B Ipupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB IO WX hopmysiaM. CocTtaBieHue GOpPMYI OKCHIOB IO MX
Ha3zBaHusAM. [IpeacraBuTenn OKCUIOB: BOJa U YIJIEKUCIIbIH a3, HeraléHas U3BecTb.

Bonopon B mpupoie. dusnueckue u XMuMUYECKUE CBOICTBA BOJAOPO/IA, €T0 MOJIyYeHUE U
MIPUMEHEHUE.

Kucnortsl, ux cocraB u kinaccudukanus. Maaukaropsl. Tabmuiia pacTBOPUMOCTH.

ComnsiHast ¥ cepHast KUCIIOTbI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocras 1 Ha3BaHus. PacTtBopuMocTs coseil B Boje. [IpencraBurenu coneit: xjiopus
HaTpusl, KapOoHaT HaTpus, pocdar KaabIusl.

[Tocrostnnas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpatHbie eTMHUIBI
M3MEpEeHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KMJIOMOJIb, MHJITUMOJISIPHASA U KUJIOMOJISIpHAs
Macchl BEIECTBA.

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

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

KpaTtHble eguHuIbI U3MEpPEHHS] — MILUIMMOJISIPHBIN M KHUJIOMOJISIPHBIA 00BbEeMBbI T'a3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosb3oBaHNEM NOHATUI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy, «IOCTOSTHHAS ABOTaApO».

Pacuérel ¢ ucnonb3oBaHWEM NOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJIIPHBII
00BEM razoBy», «4uciI0 ABOTaIpO».

I'unpocdepa. Kpyrosopor Boasl B mpupoje. dusmyeckre M XUMHUYECKHUE CBONCTBA BOJBI:
B3aMMOJICIICTBUE C OKCUIAMHU.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHUI B BoJie. MI3MEeHEHHE OKpPACKU MHANKATOPOB B
uienouHoi cpene. IlpeacraBurenu menouen: rupOKCHU bl HATPUSL, KAJIUS U KaJbIUs.

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

JdeMoHcTpanuu

* OmpeneneHue coaepKaHus KUCIOPOAA B BO3IYyXE.

* TlomyueHue KHCIOPOAa Pa3IOKEHUEM MIEpMAaHraHaTa Kajaus U NepoKcuaa

BOJOpOJIA.

* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJBI.

* Pacno3HaBaHue KUCIOPOAA.

* Topenue maraus, xxenesa, yris, cepsl u ocdopa B KUCIOPOJE.

*  Koekiusi OKCUIOB.

® HOJ'Iy‘IeHI/IC, COGI/IpaHI/Ie " pacClioO3HaBaHUC BOAOPOAA.



* T'openue Bomopona.

* BzaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Kouekuuss MUHEpaJIbHBIX KUCIOT.

* IlpaBuio paz0aBieHust CEpON KUCIOTEHI.

*  Komnekuus conei.

* Talnuua pacTBOPIMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJE.

* HexoTopble MeTaIJIbI, HEMETAILIBI U COSAMHEHUS KOJTMYECTBOM BeIllecTBa B 1 MOJIb.
*  Mopenb MoJsIpHOTO 00BEMA ra3000pa3HbIX BEILIECTB.

JlabopaTopHbIe ONBITHI

12.  TlomyrHeHWE M3BECTKOBOM BOJBI IIPH MPOITYCKAHUH YIIIEKMCIIOTO Ta3a.
13.  IlomyueHue BOOOpOaa B3aMMOIECHCTBUEM IIMHKA M COJISTHOM KUCTOTEL
14.  PacnosHaBaHue KHCIIOT MHAUKATOPAMHM.
15. H3meHenue OKpacKy MHIMKATOPOB B LIEJIOYHOIM Cpele.
16. OsmakomileHHE ¢ mpenapaTaMy JOMAIIHEN WM IIKOJHHOM alTeuKH — PacTBOPAaMH MEPOKCHUA
BOJIOPOJa, CIUPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTH4eckne padoThI
3. Tonyuenne, coOMpanue M PacoO3HaBAHUE KMCIOPOIA.
4. Tlonyuenwue, coOMpaHKe U PaCIO3HABAHUE BOJOPOIA.
5. TlpuroToBiieHHEe PacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JIOJIEIA.
OcHOBHBbIE KJIaCChl HeOpranudeckux coequHenuii (10 yacon)
O06o0menue cBeeHni 00 OKCHIax, UX Kiaccu(uKkanyy, Ha3BaHUAX U CBOMCTBAX.
CriocoOsl MoTyueHus: OKCUIOB.

OcHoBanusl, WX KilaccUUKalMs, Ha3BaHUS W CBOWCTBA. B3ammonmelcTBHE C KHUCIOTaMH,
KHCJIOTHBIMU OKCHJaMU M coJisiMH. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHUU. CrocoObl MOTy4eHHUS
OCHOBaHMH.

Kucnotel, ux wiaccupukauus u HazBaHus. OOmMe XUMHUYECKHE CBOMCTBA  KHCIOT.
B3anmopeiicTBue KUCIOT C MeETaulaMH. OJJIEKTPOXUMHUYECKHMUA PNl HANpPSOKEHWM  METasuioB.
B3anmMojelicTBre KUCIIOT € OKCUAAMHU METaJIOB.

B3anMopeiicTBue KUCIOT C OCHOBaHMSIMM — peakUMs HeWTpanu3auuu. B3anMoneicTBhe KUCIOT C
COJISIMHU. [TonyueHue 6€CKUCIOPOTHBIX
U KUCIIOPOJICOACPKAUIUX KUCIOT.

Conu, ux knaccudukanus u cBoiicTBa. BzaumoeiicTBue coneli ¢ MeTamiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumonaenicTBre cosei ¢ COIsIMU.

['eneTnueckue psabl MeTauia U HeMeTala. [ eHeTndyeckas CBsI3b MEXKy KIIacCaMU
HEOPraHMYECKUX BEIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumMopeiicTBre OKCHAA KATbLUS C BOJIOM.

18. TTomyTHEHME H3BECTKOBOM BOJIBI.

19. Peakius HeliTpanuszanuu.

20. TTonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBHE ¢ KUCIOTOM.
21. Pasnoxenue rugpokcuna meau (1) mpu narpeBanum.

22. B3auMoIeliCTBHE KHCIIOT ¢ METaLIAMU.

23. B3zauMoieiicTBHE KUCIIOT C COISMH.



24. O3naKOMJIEHHE C KOJUIEKIIUEN CONIEH.

25. Bzaumonelicteue cynbdara meau(Il) ¢ xemesom.
26. B3auMoelicTBIE COJIEN ¢ COJISMH.

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

6. Pemenue >KCIEpUMEHTAIBHBIX 3a/1a4.

Ilepuoauuecknii 3axon u [lepuoanueckas cucreMma XMMHYECKUX JIEMEHTOB
. . MenpaeJsieeBa u crpoenue aroma( 8 yacon)

EcTtecTBeHHbIE ceMelicTBa XUMUYECKHUX AJIEMEHTOB: IIEJIOUHbIE M IIEJIOYHO3EMENbHbIE METaJIbL,

raJIoreHbl, UHEPTHBIE (6aropogHbie) ra3bl. AM(OTEpHOCTh. AMMOTEPHBIE OKCUABI U THIPOKCH/IBI.

KommuiekcHeie comm.

Otkpsitue J1. . Menneneesbim Ilepruoanueckoro 3akoHa u cozganue uM [leproauueckoi
CHUCTEMBI XUMHYECKHX JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
aToMoB. JloKka3zaTrenbCTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesdepdopna. [lnanerapuas mozaens
CTpOEHHS aToMa.

CoctaB aTOMHBIX siep: TPOTOHBI, HEUTPOHBL. OTHOCUTENbHAs aTOMHasg Macca. B3auMocBs3b
MOHATHH «IIPOTOHY», KHEUTPOH», «KOTHOCUTENIbHASL aTOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpoOEHHE JIEKTPOHHBIX YPOBHEU aTOMOB XUMHUYECKUX 31€MEHTOB NeNe
1-20. TTonsiTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonel. ®dusnueckuid cmbici  cuMBOJUKM [lepuommyeckoit  cuctembl. CoBpeMeHHas
dbopmynuposka [lepuognueckoro 3akoHa. Mi3MeHeHUs! CBOICTB 3JIEMEHTOB B MepUOaxX U IpyIIax, Kak
(YHKIIUS CTPOEHUS ICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCcTUKA AIEeMEHTa-MeTallIa U AJIEMEHTa-HEMETaIlIa M0 UX NO0JIoKEeHUIO B [leproanueckoit
cucteMe xumudeckux 3nemeHToB /. 1. Menneneena.

JdemoHcTpauuu
* Paznuunble GopMbl TaOIUIl IEPUOANYECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuonuueckoit cucremsol 1. 1. Menneneena.
* Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31eMEeHTOB 1—3-T0 eproI0B
JlaGopaTopHble ONBITHI.

28. Tlonydenne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €I0 CBOMCTB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 yacos)

Honnas xumuyeckasi cBsi3b. MoHBI, 00pa3oBaHHbIE aTOMaMU METANIOB M HeMmeTaioB. CXeMbl
o0pa3oBaHUsl MOHHOW CBSA3M JUId OMHAPHBIX coeAWHEHHH. VIOHHBIE KpUCTAJUIMYECKHUE DPEIETKH U
¢u3nyeckre CBOMCTBA BELIECTB C 3TUM TUIIOM petI€ToK. [ToHsaTHe 0 popMyabHON eanHUIIE BEleCTBa.

KoBaneHTHass XuMHuUecKass CBs3b. OJEKTPOHHbIE M CTPYKTypHble ¢opmynbl. KoBaneHTHas
HernoJsipHast cBsi3b. CxeMbl 00pa3oBaHMsl KOBAJEHTHOW CBA3M JUIsl OWHApHBIX COEAMHEHMH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C TUM TUIIOM PEIIETOK.

ONEeKTpOOTPULIATENBHOCTD. P anexkTpooTpunaTenbHOCTH. KoBaeHTHas noJsipHas XuMudecKast
cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJCHTHOM MOJSPHOM CBSA3M A1 OMHAPHBIX COETUHEHUH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BELIECTB C 3TUM THIIOM PEUIETOK.



Merannuueckas XUMHYECKash CBSI3b M MeETaJNIMueckas KpucTauiMueckas pemérka. CBolicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnuHas npuposa XuMHUYECKUX CBA3EH.

Crenenb okucienusi. CpaBHEHUE CTETICHU OKHUCIIEHUs U BajeHTHOCTH. [IpaBuiia pacuéra cteneHei
OKHCIIEHHS 110 (popMyIaM XUMHUYECKUX COSAUHEHHA.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTENeHeH OKHUCIEHUs Ul
AJIEMEHTOB, OOpa3ylolMX BEIIECTBA pPa3HbIX KiaccoB. Peakuuu HOHHOrO oOMEHa M OKHCIUTENIbHO-
BOCCTaHOBUTEJbHbIE peakuuu. OKHUCINUTENb W BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHUE.
CocraBneHne ypaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOIOM JIEKTPOHHOTO OalaHca.

JdeMoHcTpanuu

*  Buneo ¢pparmenTs! u cnaiifpl «MloHHAsS XUMHUYECKas CBS3b ».
e Koureknus BeIecTB ¢ HOHHOM XUMHUYECKON CBS3BIO.
* Moaenu HOHHBIX KPUCTAUIMYECKUX PEIIETOK.
*  BuneodparmenTsl u ciaiipl «KoBaleHTHaIXUMHUUECKasi CBA3bY.
¢ Koieknus BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Mogenu MOJIEKYISAPHBIX U ATOMHBIX KPUCTAJUINYECKHUX PEIIETOK.
*  BuneodparMenTsl U ciaiiipl «MeTtamindyeckas XMMUUECKask CBA3bY.
e Komreknus «MeTaiisl U CILUIaBbI».
* BzaumojeicTBUe IIMHKA C CEPOHl, COSIHOM KUCIOTOM, ximopuaoM meau (I1).
* T'opeHue maruus.
* BsaumopeicTBre XJIOPHOH U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI
29. W3roToBneHKe MOJENH, HILUTOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBA3H

Conep:xanue y4eOHOI0 nmpeamera
Xumus 9 kiaace
(68 uacos, 2 yaca B HeIeJII0)
IloBTOpeHuEe 1 00001IeHHe CBeAeHUIT 0 Kypcy 8 kiacca( S yacos)

bunapusie coenunenus. Oxkcuapl cojeoOpasyoomue U HecosieoOpasyromue. ['uapoKcuabl:
OCHOBaHUs, aMmpoTepHbIe, KUCIOThL. CpenHue, KUCIbIe, OCHOBHBIE COJIH.

O06o00menue cBeneHUt 0 XUMUYecKuX peakiusax. Kiaccupukanus XUMHYECKUX DPEaKIHi 110
pa3IMYHBIM OCHOBAaHHUSM: COCTaBY M YHCIY pEardpyrollux U OOpa3yIOUIMXCs BEIIECTB, TEIJIOBOMY
s deKkTy, HanpaBICHHIO, U3MEHEHHIO CTEIEHEH OKHCIEHUS 3JIEMEHTOB, 00pa3ymIlUX pearupyromme
BEIECTBA, (pa3e, UCIOIb30BAHUIO KaTalu3aTopa.

[TonsiTHe O CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIMUSIOMIME HA CKOPOCTh XUMHUYECKHX
peakuMii: TNpUpoJa pearupyrolux  BEIIECTB, HX KOHIEHTpalMs, TeMmIiepaTypa, IUJIOLIAlb
CONIPUKOCHOBEHMS, HAIMUKE KaTtanu3aropa. Karamms.

JdeMoHcTpanuu
*  O3HAKOMJIEHHE C KOJUIEKIIMSIMU METAJNIOB U HEMETAILIOB.
*  O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCUJOB, KUCIOT U COJIEH.
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIIUU OT MPUPOJIbI PEATUPYIOIIUX BEUIECTB.
* 3aBUCUMOCTbH CKOPOCTHU XUMUYECKON PEAKIIMU OT KOHIIEHTPALIMH PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTHU XUMUYECKOHN PEAKIUHU OT IJIOIIA N
COMPUKOCHOBEHHUS PEArupyIoIUX BEIIECTB («KUTIAIIUI CIOM»).



* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakluu OT TEMIEPATyphl pearupyouux BEIECTB.
JlabopaTopHbIe ONbITHI
B3anmopeiicTBrue aMMuaka v XJa0poBOIOPOAA.
Peaknus HelTpanu3anuu.
Habnronenue teroBoro s ¢exTa peakiuu HeHTparTu3aim.
B3aumopeiictBue cepHoit kuciaotel ¢ okcuaom menu (11).

Paznoxenue MEpOKCHUa BOAOPpOaa C MIOMOIIBIO KaTala3bl KapTO(beJIfl

© Uk owdE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMU OT MPHUPOAbl pearupyolnX BEIIECTB HA IpUMeEpe
B3aMMO/ICHCTBHSI PACTBOPOB THOCYJIb(aTa HATPUS U XJIOpUAa OapHsi, THOCYIIb(aTa HATPHUS U COISTHOM
KUCJIOTHI.

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

8. 3aBHCMMOCTH CKOPOCTH XHMHYECKOH PEAKIUH OT MPUPOJABI KUCIOT TPH B3aUMOJEHCTBUM UX C
JKEIJIE30M.

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

10.  3aBMCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALHH.

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

12.  3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTaIu3aTopa.
XuMHUYeCKHe peaKMH B pacTBopax 3jeKTpoauToB( 10 yacos)

[Tonatre 00 SJEKTPOJUTUYECKON AMCCOIMAIMH. DIJICKTPOIUTHI W HEAICKTPOJIUTHL. MexaHusm
JTUCCOLIMAIIMA  DJIEKTPOJUTOB C PA3IMYHBIM XapakTepoMm CBsi3U. CTENeHb AIEKTPOJTUTUUYECKOM
muccorani. CHIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHSI TEOPUHU AIEKTPOTUTHICCKOUN nuccornmanuu. Kinaccudukanus HOHOB M UX
cBoricTBa. KHCIIOTBI, OCHOBAHUS M COJIM KaK AJICKTPOJIUTHL. VX KinaccuuKammsa U AUCCOLUAIIHSL.

OO0mue XUMHYECKHE CBOWCTBA KUCJIOT: U3MEHEHHE OKPACKH HHIMKATOPOB, B3aUMOJCHCTBUE C
MeTaJUIaMH, OKCHUJAMHU W THAPOKCHJIAMU METAJJIOB M COJIAMH. MOJIEKYJISIpHbIE U HOHHBIC (ITOJHBIC H
COKpaIIEHHbIC) YPABHEHUS PEaKIUH.

XHUMHUYECKUN CMBICT COKPALIEHHBIX YPAaBHEHUU. Y CIIOBUS IPOTEKAHUS PEAKIIUN MEXKIY AJIEKTPOJIUTAMU
JIO0 KOHIIA. PsI akTHBHOCTH METaJIJIOB.

OO01Me XUMHUYECKHE CBOMCTBA IIEI0Y€Eli: B3aUMOIEHCTBIE ¢ KUCIOTaMH, OKCHIAMH HEMETAIJIOB,
cossimu. OOIIKMEe XUMHYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHMM: B3aUMOJCHCTBUE C KHCIIOTaMHU,
pa3JioKEeHUE MPU HarPEBAHUH.

OO0mue XuMUYEeCKHe CBOWCTBA CpPEAHMX COJIei: B3aUMOJEHCTBHE C KHUCIOTaMH, IIEIOYaAMH,
COJIIMH U MeTamiaMu. B3anmomeficTBHE KUCHIBIX COJIEH CO IIEJIOYaMH.

I'unponus, kak 0OMEHHOE B3aMO/ICHCTBUE COJiel ¢ BOJOW. [ MIpoan3 CoMM CHIIBHOTO OCHOBAHUS
U cinaboit KucnoThl. ['uaponns cou cnaboro OCHOBaHMS U CUIIbHOM KucioThl. [llkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHWW, OKCHUJOB U COJIEM B CBETE TEOPUU AJIEKTPOJUTUYECKOU
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

JdemoHcTpanmu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTb.

¢ 3aBHUCHMOCTh SJICKTPOIIPOBOAHOCTU y’[(CYCHOﬁ KHCIIOTBI OT KOHIICHTpAlUH.



* JIBWKEHHE OKPAIIEHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakrepa cpejibl B pacTBOPax COJICH.
JlaGopaTopHbIe ONbITHI.
13. Jluccounanus caaObIX 3JIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
14. Vismenenune okpacku HHIMKATOPOB B KUCIOTHOMU CpPEJIE.
15.  Peakums HelTpanuM3aluu pacTBOpa MIEIOUU PA3IMYHBIMHU KUCIOTAMM.
16. Ilomyuenue rumpoxcuna meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KMCIOTAMH.
17. BzaumoelicTBue CHUIbHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. BzaumopeiicTBrE KUCIIOT C METAJLIAMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyIHs KPEMHUEBOM KHCIOTHL
23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYIbdaT-uoHbI
24. Vi3sMeHeHne OKPaCKM MHIMKATOPOB B ILEIOYHOM CPEJIE.
25. B3anuMoIelCTBHE IEI0Uel ¢ YIIIEKUCIIBIM Ia30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. B3anmoelicTBre KapOOHATOB ¢ KMCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumopeiicTBue xkenes3a ¢ pactBopoM cyabdara memu (1)
IIpakTHyeckue padoTbl
1. CsoiicTBa KHCIIOT, OCHOBaHUM, OKCHIOB M COJIEH B CBETE TEOPHHU DIIEKTPOJTUTHIECKON
JIUCCOIMAIIMI U OKUCIMTEIBHO -BOCCTAHOBUTENIBHBIX PEAKIIU

HemeTta/uibl 1 UX coequHeHus (25 yacos)

CTtpoeHne aToOMOB HEMETANIOB M uX THonokeHne B [lepmoguyeckoit cucreme. Psn
ANEKTPOOTPHIATENBHOCTH. KpucTammnueckue penméTku HeMETaJUIOB — MPOCTHIX BEIIECTB. AJIOTPOTIUS
n e¢ mpuumHbel. @usznyeckue cBoiicTBa HeMeTamioB. OOmue XMMHYECKHE CBOHCTBA HEMETAIOB:
OKHCJIUTEIIbHBIE U BOCCTAHOBUTEIbHBIE.

["anoreHsl, CTpoeHHE WX aTOMOB M MoJieKy/d. DPu3nyeckue M XMMHUYECKHE CBOMCTBA TaJOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB raJIor€HOB B 3aBUCHUMOCTH OT UX IosiokeHus B Ilepuoauueckoii
cucreme. Haxox/1eH1e rajJoreHoB B IPUPOJIE U UX MOJydeHHEe. 3HaUeHUE U IPUMEHEHHE ralor€HOB.

["a10reHOBOIOPOIBI ¥ COOTBETCTBYIOIME UM KHCIIOTHI: IJIABUKOBAsI, COJITHAs, OPOMOBOIOPO/IHAS,
nojoBoiopoaHas. ['anorenunsl. KauecTBeHHBIC peakMy Ha rajJoreHuI-uoHbI. [IpuMeHenne coeanHeHni
raJOreHOB U UX OMOJIOTHYECKast POJIb.

Oomas xapakrepuctuka anemMeHToB VIA-rpymnmnel. Cepa B mpupo/ie U e€ noxydeHue. AJIoTPOITHbIE
MOAU(UKAIIIH CEPbI U UX CBOWCTBA. XUMHUUECKUE CBOMCTBA Cephl U €€ MPUMEHEHHUE.

CepoBo1Opo/: CTPOEHHE MOJIEKYNbI, (PU3MUYECKHE W XUMHUYECKHE CBOICTBA, MOJIydEeHHE U
3HadyeHue. CepoBogopoanas kucnota. Cynbpuasl ¥ ux 3HaueHue. JIroMuHOOpHI.

Oxcun cepsl (1V), ceprucras kucnora, cynbpuTsl. KauecTBeHHas peakuus Ha Cyab(HUT-HOH.

Oxcun cepsl (VI), cepras kucnora, cyiabdarsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha
cynbdar-uoH.

CepHast KHCIIOTa - CWIBHBIA 37eKTpoiuT. CBOHCTBa pa30aBIEHHOW CEPHOM KHUCIOTHI, Kak
TUIMUYHOW KHUCJIOTHI: B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBaHUSAMU M aM(OTEPHBIMU THJIPOKCUAAMU, colisiMu. KauecTBeHHas peakiiyst Ha cyiab(daT-HuoH.



OOmiast xapakTepucThka 53JeMeHTOB VA-rpynmbl. A30T, CTpPOCHHE aroMa M MOJICKYJIBL.
®u3nyecKUe U XMMUYECKHUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro ONOJIOTUYECKAs POJIb.

AMMHaK, CTpOCHUE MOJICKYJIBI U (PU3UUECKUE CBOWCTBA. AMMMaYHas BOJIA, HAIIATHIPHBINA CIIUPT,
THIpaT aMMuaka. J{OHOpPHO  -aKIENTOpHBIH MeXaHu3M OOpa3oBaHHMsl  KaTHOHAa  aMMOHMAL.
BoccranoBurenpHbie cBoiicTBa ammuaka. Coiau aMMOHMS U UX NpuMeHeHue. KauecTBeHHas peakius Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECOJIEOOpa3yroUIMe U KHUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTa, €€ ToJydeHue U cBorictea. Hurparsl.

@ocdop, crpoenne atoma u amwioTpormsa. Dochunmel. DPochun. Oxcun docpopa(V) u
oprodochopnas kucnora. Pocdarel. DochopHbie ynodpenus. MHCEKTULINIBI.

OOmast xapakTepucThka 31eMeHToB [V A-rpynnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCUMOCTH OT TOJIOKEHUS 311eMEHTOB B [lepuoanyueckoit cucteme. Yriaepo.
AnnoTtponHsle MoU(pUKALUU: anMa3, rpadut. AMOp(HBINA yriiepos ¥ ero copra: caxka, akTHUBUPOBAHHBIM
yrojib. AzacopOmusi. XuMHUECKHE CBOMCTBa yriepoja. KokKcoXuMuUyeckoe MPOU3BOACTBO M €0
npoaykius. KapOussl.

Oxcun yriepona(ll): ctpoenne Mosekyinsl, monydeHue U ero cBoiictBa. Oxcun yriepoma(lV):
CTPOEHHUE MOJIEKYJbI, TOJYYEHHE M €ro CBOWCTBA. YrosbHas Kuciaotra. Coiu yroiabHOW KHCIOTHI:
KapOOHaThI U THJIpOKapOOHaThl. TexHuYeckas ¥ MUIIEBas CoJa.

Heoprannueckue u oOpraHuyeckue BelIECTBA. YTIJIEBOJAOPOJbL. XHUMHYECKOE CTPOCHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COETMHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAesibHbIE YIJIeBOJOPOAbl. ODTWIEH M alleTUJIeH, KaK HelpeaeibHbIe
(HeHachIIIeHHbIE) yriieBOa0poabl. ['opeHue yrieBoaopooB. KauecTBeHHbIE peakiiyi Ha HETpeAeIbHbIe
COETMHEHHUSI.

OTUIIOBBIN CIHUPT, €T0 MOJy4YeHue, MpUMeHeHue U (pusnosiorudeckoe aeiicteue. TpéxaToMHBIN
cnupt rauiepud. KadecTBeHHas peakiius Ha MHOTOATOMHBIE CIIUPTHL. YKCYCHas - MPeICTaBUTENb Kilacca
KapOOHOBBIX KUCJOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B pupojae. Cumiuasl U criiad. OKcup
kpemuus(1Y). KpemHueBas kuciaora u €€ COJIH.

[IpousBoicTBO crekia u neMenta. [IpoayKius cuiMKaTHONW IPOMBIIIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemeranner B npupoge. dpakuroHHas MEperoHka XHUAKOTO BO3AyXa Kak CIOCO0 MOTydeHHS
KHCTIOpo/1a, a30Ta, aprona. [lomyuenue gocdopa, kpemHus, xjaopa, ioga. DIEKTPOIU3 PACTBOPOB.

[Tomyuenue cepHOIl KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTHUUYECKAsi CXeMa, METO] KUIISIIETO CIOs,
MPUHIIUIIBI TETIO00MEHA, TPOTUBOTOKA U HUpKysiiun. Oneym. [Ipon3BoACTBO aMMuaKa: ChIpbE,
XMMH3M, TEXHOJIOTUYECKAs CXeMa.

JdeMoHcTpanuu

e Komnexius HeMeTasioB.

e Mojenu KpUCTAIUTMYECKUX PEIIETOK HEMETAJUIOB: ATOMHBIE U MOJIEKYJISIpHBIE.
e (O30HaTOp M MPUHLUIBI €T0 PabOTHI.

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

e BsaumopelicTBHE rajloOrT€HOB C METANIAMHU.

e BriTecHenue xjopa OpoMoM MM Ho/1a U3 pacTBOPOB UX coJieit

e Kouekus mpupoIHBIX COSTUHEHUH XJI0pa.



e B3sanmopeincrBue cepsl C METAJIAMU.

e ['opeHue cepsl B KUCIOpOJE

e Komnekmus cyabpUIHBIX Y.

e KauecTBeHHas peakuus Ha Cyab(pUA-UOH

e (OOecrBeurBaHNE OKPAIICHHbBIX TKaHE! U LIBETOB CEPHUCTHIM Ira3oM.

e B3saumopaelcTBUE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEBIO.

e OOyrnMBaHHe OPraHUYECKUX BEUIECTB KOHLIEHTPUPOBAHHOM CEPHON KHUCIOTOM.

e Jluarpamma «CoctaB BO3qyXa».

e Buzneodpparments! u cnaiiapl «Itnabu 6azapbi».

e [lonydenue, coOupaHue U pacrio3HaBaHUE aMMHAaKa.

e PasnoxxeHue OMxpoMara aMMOHHSI.

e B3saumopelcTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

e J'opeHue 4YepHOro nopoxa

e PasznoxeHue HUTpaTa KajJusl U TOPEHUE IPEBECHOTO YroJibKa B HEM

e  OOpa3Isl MPUPOAHBIX coeauHeHu dhocdopa.

e Topenue gocdopa Ha Bo3ayxe U B KUCIOPOJIE.

e Tlosyuenue Genoro ¢ochopa 1 UCIILITAHUE €r0 CBONCTB

o Komrekmust «O0pa3npl MPUPOTHBIX COSAMHEHUH YTIIepoIay

e Jloprper H. JI. 3enmuuckoro. [lornomenne akTHBUPOBaHHBIM YIJIIEM PaCTBOPEHHBIX BELIECTB
WJIM Ta30B.

e VYCTpoHCTBO MPOTHUBOTA3A.

e Mogenu MOJIEKy METaHa, ITAHA, STHJICHA U ALlCTUICHA.

e BzaumopeicTBue 3THIICHA ¢ OpPOMHOM BOJOW U PaCTBOPOM NEpMaHTaHATa KaJHsl.

e (OOmue XMMUYECKHUE CBOMCTBA KUCIIOT HA MMPUMEPE YKCYCHON KHUCIIOTHI.

e KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBHI.

e Komneknus «O0pa3ubl IPUPOAHBIX COSANHEHUH KPEMHUS.

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

e Kosexnus npoayKuuu CUIIMKATHON IPOMBIIUIEHHOCTH.

e Bugneo¢parments! u cinaiiapl « Ipou3BOICTBO CTEKIA U LIEMEHTa.

e Komnexuus «IIpupoansie coeqMHEHNUs] HEMETAIIIOBY.

e Bugneodparments! u cinaiiapl «@pakioHHas IEperoHKa )KHUJIKOTo BO3yXa»

e Bugneodparments! u cinaiiapl «lloxyduenue Bogoposaa, KUCIOpoia U raJloreHOB
JIEKTPOIUTUYECKUM CIOCOOOM.

e Mogenu annapaToB [Uisl IPOU3BOACTBA CEPHOM KUCIIOTHI.

e Mopenp KUISLIETO CIIOSL.

e Mogenps KOJIOHHBI CHHTE3a aMMHUAKa.

e Bugaeodparments! u cnaiiabl «I Ipou3BOACTBO CEPHON KUCIOTHI.

e Buneodpparmentsl u cnaiiapl «I Ipon3BoICTBO aMMHaKay.

e Komneknus «CpIpb€ ISl IOTYYEHUST CEPHON KUCIOTBD.

JlabopaTopHbIe ONbITHI
31. Pacnio3HaBaHUe TAIOTEHUI-HOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.



33. KayecTBeHHas PEaKIUs Ha KATHOH aMMOHHMSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIUTA.

35. KavectBennsle peakiuu Ha GocdaT-1uoH.

36. ITonyyeHne 1 CBOWCTBA YrOJILHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Tlpomyckanue yrieKueIoro ra3a 4epe3 pacTBOP CUIMKATa HATPUSL.
IpakTH4ecKue padoTh

2. U3yduenune CBOWCTB COJITHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHOMN KUCIIOTHL.

4. TlonyueHre aMMUaKa U U3y4eHHe Ero CBOMCTB.

5. TlonydyeHue yriieKUCIIOro ra3a i U3y4eHHe ero CBOMCTB.
MeraJuibl ¥ ux coequnenus (174acoB)

[Tomoxenne meramioB B [lepuoanueckoil cucreme xumuueckux snemeHtoB [l. M. Menneneesa,
CTPOEHHE WX aTOMOB M KPUCTAILIOB. MeTaTnyecKas CBSI3b M METANTNYECKasl KpUCTaJUTHIeCKas peréTKa.
du3nYecKkue CBOWCTBA METAUIOB: JJEKTPO- M TEIUIONMPOBOJHOCTh, OTpakaromias CHOCOOHOCTD,
MIaCTUIHOCTh. CTuTaBbl YEPHBIC U 1IBETHHIC.

Meramibl Kak BOCCTAHOBUTENHU. DJIEKTPOXUMHUYECKUM psJl HalpsDKEHUN. B3anMoaeincTBre METauioB C
HEMETAJUIaMH, OKCUAAMH, KACIOTAMH, COISIMU. AJTFOMUHOTEPMHUSL.
CrpoeHre aTOMOB M MPOCTHIX BEIECTB HIEJIOYHBIX METAIOB. 3aBUCUMOCTh (PU3UUYECKUX U XUMUUYECKHX
CBOWCTB IIEJIOYHBIX METAJJIOB OT 3apsI0B AAEp UX aTOMOB. OKCUIBI U TUAPOKCH/IBI IETOYHBIX METAJIOB,
WX MOJy4Y€HHE, CBOMCTBA, TPUMEHEHUE. BakHeNIe COMu ETOYHBIX METAJIIIOB, UX 3HAYEHUE B )KMBOU U
HEXMUBOW MPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BEIIECTB LICJIOYHO3EMETbHBIX METAJJIOB. 3aBUCUMOCTb (PU3UYECKHUX U
XUMUYECKUX CBOMCTB IIEJIOYHO3EMEBHBIX METAJIIIOB OT 3apsAJI0B sIep UX aTOMOB. OKCUABI U TUAPOKCUIBI
LIEJI0YHO3EMEIIbHBIX METAJIOB, UX IMOJIYYEHHUE, CBOICTBA U MpUMEHEHHE. BaxkHelue conu meEnovHo -
3eMeNbHBIX METaNIOB, MX 3HAUY€HUWE B MPUPOJIE U KU3HU yesoBeka. KapOoHaTel M THIpoKapOOHATHI
KaJIbLIMSL.
XKéctkocTh BOoABI: BpeMeHHasl U noctosinHasi. CrocoObl ycTpaHeHus: BpeMeHHO kEcTtkoctu. CrnocoOsl
YCTpaHEHUsI TMOCTOSIHHOW »kE€CTKOCTH. MonuThl. COEIMHEHMs aIIOMUHUS B HPUPOJEC. XHUMUUYECKUE
cBoiicTBa amoMuHHUSA. OCOOEHHOCTH OKCHJA U TUAPOKCHIA ATIOMUHHUS KaKk aM(OTEPHBIX COECTUHEHHA.
Baxkueiimue conu antoMuHus (XJI0pU, cyibdar).
OcoOenHoctu cTpoeHHs aroma kenesza. JKene3o B mpupone. Baxneimue pyasl xeneza. Okcuabl U
ruapokcuabl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(lll). O6HapyxeHrue HOHOB KAaTHOHOB
’ere3a B pacTBOpe. 3HAUCHUE COETUHEHUN kKee3a.
Koppo3sus xumuueckast v 3J1€KTPOXUMUYECKAs. 3alluTa METAIIIOB OT KOPPO3uU. MeTaiibl B IpUpoe: B
cBOOOJHOM BUJE U B BUJIE coerHeHuil. [TonaTtue o Metammypruu. YépHas v IBETHAs METAILTYPrHsl.
[Tupomerannyprus, THAPOMETAILTYPIHs, deKTpoMeTayprus. JJlomennsiit npouecc. [lepepaboTka
YyryHa B CTajlb. DJIEKTPOJIU3 PacIIaBOB.
JdeMoHcTpanuu

* BzaumopelicTBue HaTpusl, JIMTUS U KAJIbLUSA C BOJIOK.

* T'opeHue HaTpUs, MarHus u ’Kejae3a B KUCIOPO/Ie.

* Bcnbllika TEpPMUTHON CMECH.



* BzaumopeiicTBue cMeCH NOPOLIKOB CEPBI U KeJe3a, IUHKA U CEPBI.
* BzaumojeiicTBHUE alIOMUHHUS C KUCIIOTAMH, IIIEJI0OYaMU U BOJOM.
* BzaumopeiicTBue xene3a U MEAU C XJIOPOM.
* BsaumopeicTBue MeIu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON U a30THOM KUCJIOTOU
(pa30aBiieHHOH ¥ KOHIICHTPUPOBAHHOM).
* Okpacka MmIaMeHH COCIMHEHUSMHU IIETOYHBIX METAJIJIOB.
* Okpacka MmIaMeHH COCIMHEHUSAMH IIET0YHO3EMENIbHBIX METAILIOB .
* TameHue U3BECTH BOJOM.
e IlosrydeHne KECTKOM BOJIbI B3aUMOJICHCTBUEM YIVIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.
*  VYcrpaHneHue BpEMEHHOM )XKECTKOCTH KUTITYEHUEM U JJOOABKOM COJIBI.
* VYcTpaHeHHe NOCTOSTHHON KECTKOCTU JOOABKOM COJIBI.
*  VoHUTHI ¥ MPUHIIUI UX ACUCTBUS (BUICOPPATMEHT).
e Komekuust npupoIHBIX COEAMHEHUN ATFOMHHMUSL.
*  Bugaeodparments! u cnaiiapl «OKCH aTFOMUHUS U €70 MOJIU(UKALIUNY.
* Tlomydenne ampOTEPHOTO THAPOKCH 1A ATIOMUHUS M UCCIICIOBAHUE €r0 CBOMCTB.
*  Komneknus «XUMHUYECKUE UCTOYHUKHU TOKAY.
*  Pe3ynbTaThl TUTEIHHOTO SKCIIEPUMEHTA TI0 U3YUSHUIO KOPPO3UHU CTATBHBIX U3/IETUI B
3aBUCHMOCTH OT YCJIOBUH IIPOLIECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «II[pon3BOACTBO YyryHa U CTaIN».
*  BuneodparmeHTs! u cnaiapl «M3aenus u3 yyryHa u cTajimy.
*  BuneodparmenTs! u craiiapl «II[pon3BoICTBO aTIOMUHHS.
JlaGopaTopHble ONBITHI
39. BzaumoeiicTue xenesa ¢ pactsopoM cyinbdara meau(ll).
40.Tlony4yenne n3BeCTKOBOM BOIBI M ONBITHI C HEA.
41.Tlonyuenne rugpokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue KECTKON BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

7. PelieHne SKCIEPUMEHTAIBHBIX 3224 110 TeMe «MeTaIbl».
XuMHus 4 OKpYy:Kamomas cpeaa(2 yaca)

Crtpoenue 3emid: siIpo, MaHTHsI, 3€MHas KOpa, X XUMUYeCKui cocTtaB. JIutochepa u e€
XUMUYecKuid coctaB. Munepainsl. Pynbl. Ocagounsie nopossl. [lone3nbie nckonaemple. XUMUYECKUN
coctaB ruipocdepsl. XuMUYECKHI cOCTaB aTMOCHEPHI.

HcTouHnKHM XUMHUYECKOTO 3arpsi3HEHHs OKpYyXatolieil cpepl. [ 1o6anbHble 9KOJI0THYeCKHe MPOOIeMbl
YeloBeYeCTBa: MapHUKOBBINA AP (PEKT, KUCIOTHBIE JOXKIHM, 030HOBBIE bIPhl. MeXIyHapOaHOE
COTPYIHHYECTBO B 00JaCTU OXPAHBI OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHus . «3enéHas
XUMUSD.
JdemoHcTpanuu
*  BunaeodparmenTs u ciaiiipl «CTpoeHue 3eMiau 1 €€ XUMUYECKHI COCTaBy.

® KOJ'IJ'ICKLII/ISI MHHCPAJIOB U T'OPHLBIX MMOPOI.



Komnexuus «Pyzasl MeTamiosy.

Buneodparments! u cnaiiapl «I 106anbHbIe 3KOJI0THYECKHEe TPOOIeMbI YETI0BEYECTBAY.

JlabopaTopHbIe ONbITHI

43. U3yuenue rpanuTa.

CrpoeHue aToMa B COOTBETCTBUHU C M0JIOKEHUEM XUMHUUYECKOTro 3eMeHTa B [lepuoauueckoii cucreme.
CrpoeHue BelecTBa:
00pa30oBaHHBIX 3JIEMEHTAMU IMPOCTHIX BELIECTB (METaUIOB, HEMETANIOB, OJaropojHBIX Ta30B) OT
oJIoXkeHust neMeHToB B [lepuoauueckoii cucreme. Tumnonorust HeOpraHMYECKUX BEIIECTB, JEJIEHUE UX

O000menne 3HaHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka kK OCHOBHOMY rocyAapCcTBEHHOMY 3K3aMeHY (7 yacoB)

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

[Ipu3Hakn M yciIOBHS NPOTEKAHWS XHMHMYECKUX peaknuil. TUNoJIOrHs XMMHYECKMX pEeaklHil 1o

XUMHUYECKasd CBA3b W KPUCTAIIMYCCKUC pGHIéTKI/I. 3aBUCHMMOCTh CBOMCTB

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKHCINTEIFHO-BOCCTAHOBUTEILHEIC pCaKkuu.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUYECKHE CBOMICTBa COJIE00pa3yroUInX

OKCHJIOB, THJIPOKCHUJIOB (OCHOBAHMM, KUCIIOT U aMPOTEPHBIX THIPOKCUIOB), COJIEH.

Y4yeOHO-TeMAaTHYECKUA MJIaH

No HaunmenoBanue paszaenos (Tem) KommuecTBo B ToMm uncie Ha nmpoBeneHue
4acoB 10 [TpakTuecknx KoHTposbHBIX
nmporpamme pabot pabor
8 knacc
1 | HayaneHple TIOHATUS W 3aKOHBI 21 2 1
XUMHU
2 | Baxneiimume npeacraBuTeIn 18 2 1
HEOPraHMYeCKHX BEIIECTB.
KoandyecTBeHHBIE OTHOLIEHUS B
XUMHU
3 | OcHOBHEIE KJIaCChI 10 1 1
HEOPraHUYECKHX COCTMHCHUI
4 | Ilepuoanyeckuid 3aK0H u 8
[Tepuoanueckas chcTeMa
XUMH4YEeCKUX dnemeHTtoB J[. .
MeHnpieneeBa U CTpOCHHE aToMa
5 | Xumnueckas CBSI3b. 11 0 1
OKHCIUTETBHO -
BOCCTaHOBUTEJIHLHBIC PEAKIIHH
Peseps 2
Hroro 70 5 4
9 Knacc
1 [ToBTOpenue u o6o0IIeHNE 5
CBEJIEHUH M0 Kypcy 8 Kiacca.
XUMUYECKUE peaKIuu




2 | XuMHU4ecKue peakuuu B 10 1 1
pacTBOpax
3 | HemeTamibl 1 MX coeAMHEHUS 25 4 1
4 | Metamibl ¥ UX COCAMHEHUS 17 2 1
5 | XuMmus u oKpyKaromias cpeia 2
6 | OOoOIICHNE 3HAHUI 110 XUMHH 3a 7 1
KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCyIapCTBEHHOMY dK3aMeHY
(0I'9)
Pesepn 2
Hroro 68 7 4
7. KajienaapHo-TeMaTu4ecKoe IVIAHUPOBAHNE Y4eOHOr0 TpeaMeTa
Xumust 8 Kiaace
Ne Tema ypoxka Komu | [dara | Jlomamn HUcnoab3oBanue
n/ YecTB | MPoOBeN ee 00opyI0BaHNs LIEHTPA
n 0 eHHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 5
HauvajbHble NOHSITHA ¥ 3aKOHBI XuMuM (21 4)
1 | ITpeamer xumumn. Ponbk XUMUU B )KH3HA 1
YeJIoBeKa
2 | Metobl M3ydeHUsI XUMUH 1 JlaTauk TeMIiepaTypsl
(TepMoOTIapHBIii),
CITUPTOBKA
3 | Bxomnas quarHoctudeckas pabora 1
4 | ArperaTHbl€ COCTOSIHUS BEIIIECTB
5 | IL. p Ne 1 «3HaKOMCTBO C JIaOOPATOPHBIM
obopynoBanuem. [IpaBuna Th pu
paboTe B KAOMHETE XUMHH
6 | dusnyeckue ABJICHUS B XUMUHU 1 JlaTuuk TeMIeparypsl
TJIATUHOBBIH
7 [Lp.Ne 2 «AHanu3 mouBb» 1
8 |ATOMHO- MOJIEKYJISIpHOE 1
yueHue. XUMHUECKHE DJIEMEHTBI
9 |3HaKku XUMHYECKHX 1
AJIEMEHTOB.
10 |Ilepuonnyeckas TabiauIa XUMHUYECKHX 1
anemeHToB JI. M.
Meneneena.
11 | Xumnueckue Gopmysl 1
12 | Xumuueckue GopmyIisl 1
13 [BameHTHOCTH 1
14 |BaneHTHOCTH 1
15 | Xumuueckue peaxium. 1




16

3aKOoH COXpaHEHHUsI MAacChl BEIECTB.
XUMHUYECKUE YPABHEHUS

Becsl a51ekTpOHHBIE

17

XUMHUYECKUE YPABHEHUS

18

THUIbI XUMHUYECKUX PEAKLIH

19

TuIbl XUMHUYECKUX pEaKLHil

20

[ToBTOpEeHUE 1 0600IICHUE TEMBI
«HagansHble NOHITHSA U 3aKOHBI XUMUN

Rl

21

K.p.Ne 1 «<HavasibHbI€ MOHATHS U 3aKOHBI

XUMHUI»

BaskHeiiiue npeacraBuTe/ M HeOPraHuveckux BemecTB. KojimuecTBeHHbIE OTHOIIEHUSI B XUMHHU
(18 )
22 |Bo3ayx | €ro coCcTaB 1 [Tpubop st onipeneneHus
COCTaBa BO3JlyXa
23 |Kucnopon 1
24 I1. p.Ne3 «ITonyuenue, cobupanue u 1
pacro3HaBaHUE KUCIOPOIA»
25 |Oxcunpl 1
26 |Bomopon 1
27 | TILp. Ned «Ilomyuenue, coOnpanue u 11
pacro3HaBaHHE BOJIOPOJIa

28 | Kucnotsr 1 [{udpoBoii MUKPOCKOTI
29 | Comn 1
30 [KonmnuecTBO BeliecTBa 1
31 |Pemenue pacueTHbBIX 3a7a4 1
32 |Monspablii 00beM 1

ra3000pa3HBIX BEIIECTB
33 [Pacy€Thl M0 XUMUYECKUM 1

YpaBHEHUSM
34 |PacyéThl M0 XUMUYECKUM 1

YpaBHEHUSAM
35 Boma. OcHoBanus 1
36 |PacTBOphl. MaccoBas nois 1

pPacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpuroroBiieHre pacTBOPOB 1

COJIEH ¢ UX 3aJaHHOU MacCOBOH IOJIEHN
38 |O0600menne 1 cucTeMaTU3aUs 3HAHUI 1

1o Teme: «BakHeHIme mpeacTaBUTEIIN

HEOPraHMYECKHX BEIECTB.

KoanuecTBeHHBIE OTHOLIEHUS B XUMHIDY
39 |K.p.Ne2 o teme: «Baxwueiimiue 1

IpeaACTaBUTCINM HCOPraHNYCCKUX
BCIIICCTB. KonnyecTBeHHBIC OTHOIIICHUS B
XHUMHUN»

OcHOBHBIE KJ1aCChl HEOPraHu4iecKux coenuHenni (10 v)

40

OKCI/I,Z[LIZ KJ'IaCCI/I(I)I/IKaHI/IH U CBOMCTBa

1

Haruuk pH

41

OcHoBaHUs: KHaCCI/I(I)I/IKaLII/IH U CBOICTBa

1

Haruuk pH, nozarop
00BEMA KUJIKOCTH,
OropeTKa, JaTYnK




TeMIepaTypbl INIATUHO-
BBIM, TaTYNK JABJICHHS,
MarauTHas Meniaigka

42

Kucnotel. Kimaccudukanmst Kucior

43

CBOJiCTBA KHUCJIOT

4

Krnaccudukamnus conei

45

CBoiicTBa coJiei

46

NI

I'enermueckas CBA3b MCKAY KJIaCCaMH
HCOPraHNM4YCCKUX BCIICCTB

47

I1.p. Ne 6 «Pemenne 1
OKCIICPUMCHTAJIBHBIX 3aa4»

48

O000I11IIeHNE U CUCTEMAaTHU3aIlNs 3HAHWH 1
o TeMe: «OCHOBHBIE KJIACCHI
HCOpFaHI/I‘ICCKI/IX COCHHHGHHﬁ))

49

K.p. Ne3 1o Teme: «OCHOBHBIE KJTaCCHI 1

HCOPraHNM4CCKUX COCHHHGHHﬁ))

Iepuoanueckuii 3axoH 1 Ilepuoanyeckas cucrema xXuMu4eckux 3jieMmeHToB /[. . MenaesieeBa u

cTpoeHue aroma (8 4)

50

EctecTBeHHbBIE CeMelicTBa 1
XAMHYECKHUX DIIEMEHTOB.
AmpoTepHOCTh

51

Otxkpeitue . Y. MenaeneeBbM 1
[Tepuoanueckoro 3akoHa

52

OCHOBHBIE CBEJICHUS O CTPOCHUH 1
aTOMOB.

53

CTpoeHune IEKTPOHHBIX YPOBHEH aTOMOB 1
XuMHUIecKnX 31eMeHTOB No«Nel-20 B
tabmume J[. 1. Menaeneena.

54

[Tepuonnueckuii 3aKoH 1
J. . MenneneeBa u CTpOE€HUE aTOMa

55

XapakTepucTuKa XUMHUYECKOTO 1
DJIEMEHTA Ha OCHOBAHUU €T0 ITOJIOKEHUS
B Ilepuoanyeckoii cucreme

56

XapakTepucTHKa XUMHUYECKOTO JIEMEHTA 1
Ha OCHOBAHMH €r0 HOJ0KEHUS B
ITepuoaudeckoit cucreme

57

3nauenue [lepuoandeckoro 3akoHa u 1
[Teproanyueckoi CUCTEMbI XUMUYECKHUX
anemeHToB [l. 1. Menneneepa

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHbBIE pe

akiuu (11 49)

58

HMoHHas xuMuyeckas CBI3b 1

Jlatunk Temmeparypbl
IUTATUHOBBIM, JaTYUK TEM-
nepaTypbl TEPMOIIAPHBIH

59

KoBanenTHas xumMuueckas CBI3b 1

60

KoBanentnas MoJsIpHasds XUMHUYCCKaa 1
CBA3b

61

Merannnueckas XMMHYECKas CBA3b

62

CreneHp OKUCICHUA

63

OKHCIUTENHEHO- BOCCTAHOBUTEIIbHbBIE
peaxiuu




64

OKHUCITUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakinuu

65 |O0001IEeHe U cucTeMaTU3alus 3HaHUI
o temaM: «I13 u TICXD» u «Ctpoenue
BeniectBa. OBP»
66 | KontponpHas padota o temam: «I13 u
[ICX9» u «Ctpoenue Bemecrra. OBPy»
67 | Pemenne pacueTHBIX 3a1a4
68 | IlpoMexxyTouHas aTTecTanus
Pezepe — 2 uaca - «Peuwienue pacuemnulx 3a0au)
Xumusa 9 kiaace
Ne Tema ypoka Komu | [ara | Jlomamn Hcnosb3oBanue
n/ YecTB | MPoOBeN ee 00opy10BaHNs LIEHTPA
| 0 €HUSl | 3aJaHHe «Touka pocra»
JacoB
1 2 3 4 5
1 | Knaccuduxariys HeOpraHn4eckux 1
BEIECTB ¥ MX HOMEHKJIATypa
2 | Kimaccudukarus XUMHYECKUX peaKIini 1
10 Pa3JINIHBIM OCHOBAHUSM
3 | BxogHas nmarsoctuyeckas paboTa 1
4 | IToHsATHE O CKOPOCTH XUMHUYECKOU 1 [Tpubop st wi-
peaKIuu. JIOCTpAIMU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
pEeaKkuu OT YCIOBUIA
5 | Karamms 1
Xumuyeckue peakunu B pacreopax (10 v)
6 DIEeKTPOTUTHIECKAs 1 JlaTuuk TeMIiepaTypsl
JIHACCOLHAIUS IUIATHHOBBIN
7 OCHOBHBIE TIOJIOKEHUS TEOPUHU 1
3JICKTPOJUTHUCCKON JUCCOIUAIINT
(T2
8 |[Xumuyeckue CBOWCTBA KHUCIOT B CBETE 1 Jlatuuk a35exTpo-

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

9 XuMuyeckue CBOWMCTBA KHCJIOT B CBETE 1

T3]

10 XuMmuueckHe CBOMCTBA OCHOBAHHUI B CBETE 1

TeOPUH DIEKTPOTUTHUECKON TUCCOLMAIINN

11 [Xumudeckue CBOMCTBA COJIEH B CBETE 1
TEOPUHU DIEKTPOTUTHUECKON TUCCOLIMAIIUU
12 | Tlonatue o ruapoau3e conei 1
13 | IL.p. Ne 1. Pemrenue skcriepuMeHTaIbHBIX 1
3a/1a4 1Mo TeMe «IIEKTPOTUTUYECKAST
JIACCOLIMAIUS
14 | OO0oOuIeHHEe U CUCTEMaTH3aIUs 3HAHUI 1
o TeMe «XHUMHUYECKUE PEaKIIuU B
pacTBOpax dIEKTPOTHUTOBY
15 | K.p.Ne 1 mo reme «Xumuueckue 1




‘ peaKlMK B PaCTBOPAX JIEKTPOJUTOBY

HemeTtanibl u ux coequuenus (25 1)

16 |OOmias xapakTepucTUKa 1
HEMETAJJIOB
17 | OOwmas 1 Amnmnapar 11 IpoBeIeHuUs
xapakrepucTuka 3inemeHTos VIIA XUMHUYECKHUX IIPOLIECCOB
I'PYIIIbl — TAJIOT€HOB (AIIXP)
18 | CoenuHeHUs rajgoOTeHOB 1 JlaTuuk XJ0pua- HOHOB
19 | [L.p.Ne 2. «M3yueHue CBOMCTB CONSTHOM 1
KHCIIOTBD)
20 | OOmas xapakTepucTHKa 3JIeMEeHTOB VI 1 Amnmapar Ui poBeJICHUS
A - xanpkoreHos. Cepa XUMHUYECKUX PEAKLUN
(AITIXP), mpubop s
MOJTy9YEHUS Ta30B WIN
anmapat Kurnma
21 (CepoBOOpOJT U CYIIb(HIBI 1
22 |[KucnmopoTHbIe COSAMHEHUS CEePhI 1
23 | [L.p. Ne 3. «/3yueHne CBOWCTB CEPHOM 1
KHCJIOTBD»
24 | O6mas 1 Tepmopesuctop-
XapaKTePUCTHKA XUMUICCKUX IJICMCHTOB HBIA JTATYUK TEM-
VA rpymmsl. A30T repaTypsl, 1aTIYUK
pH, natuuk snex-
TPOTIPOBOTHOCTH,
amnmapar Jis Ipo-
BEJICHUS XUMUYe-
CKHMX peaKkiui
(AITXP), maraut-
Hasl MeIIajgKa
25 | Ammuak. Cos aMMOHUS 1 JlaT4mK AJIeKTpo-
IPOBOJHOCTH
26 | ILp.Ne4 «Ilonyyenue amMmmuaka u 1
W3YYEHUE ero CBOICTBY
27 | KucmopocoaepraIiie coeTuHEeHUS 1 JlaTyuk HUATpaT-
a3zoTa HMOHOB
28 Kucnopoacoaepsxaime COeTMHCHHS a30Ta 1
29 | ®ocdop u ero coeTuHEHUS 1
30 | Obmas 1
XapakTepucTuka siaeMeHToB IV A-
TPYIIIBL. YTIEpOs
31 | Kucnopojcoaepskaiie coeIMHEeHUs 1
yriepoja
32 | ILp. Ne 5. «[Tonmy4yeHne yraeKuciaoro 1
ra3a ¥ U3y4eHHe ero CBONCTBY
33 | YraeBomopoabl 1
34 | Kucnopoaconepxkaie  OopraHMYecKHe 1
COEJIMHEHUS
35 | Kpemnwuii u ero coeinHEHUs 1
36 (CunmkaTtHas 1
[IPOMBIIIIIIEHHOCTh
37 | llonyueHne HeMETAIIOB 1




38

[TosydyeHne Ba)KHENIINX
XUMHUYECKUX COCIUHECHUN

39

0600ueHue o teme «HemMeramisl U ux
COCIUHEHUSD

40

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

MeTtayuibl 1

ux coequHenus (17 4)

41

[lonoxenne metaios B Ilepuoanyeckon
CUCTEME, CTPOEHUE ATOMOB M KPUCTAJIJIOB

1

42

OO01Ire XUMUYECKUE CBOMCTBA METAJUIOB

43

OO611ast xapakTepuCTUKa
HICJIOYHBIX MCTAJIJIOB

44

OO6mrast xapakTepucTUKa
IICJIOYHBIX MCTAJIJIOB

45

OO6m1ast xapakTepuCTHUKA
HICJIOYHO3EMCECIIBHBIX
METaJIOB

46

OO1as XxapakTeprucTuKa
IICJIOYHO3EMEIIBbHBIX
METaJJIOB

47

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHHS

48

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

JlaTuuk 3mexTpo-
MIPOBOJHOCTH,
MarHuTHas Me-
majika, mpuoop
JUISL TIOJTy4EHUs

ra3oB WJIU amma-

pat Kunma

49

AJTIOMUHHH U €r0 COEIUHEHU

50

Keieso

JlaTuuk naBiIeHUS

51

COGI[I/IHCHI/IH Keie3a

52

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

R

53

Koppo3ust MeTaJlsIoB M CIOCOOBI 3aIUThI
OT Heé

-

54

MeTasuisl B IPUPOJIE.

55

[ToHsiTue 0 MeTaTypruu

56

O000ueHre 3Hauuii o teMe «MeTtayuibl»

57

KoHTpospHast paboT 3 1o teme
«Metash»

T =TSN

XuMHA U OK

YKaas cpeaa

2w

58

XuMHUUYecKass ~ OpraHu3aius  TUJIaHEThI
BeMis

1

59

OxpaHa
OKPYKAOIIEH CPeslbl OT XUMHUUYECKOTO

BarpsA3HCHHUA

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




rocyiapCTB€HHOMY 3K3aMEHY

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

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

YMK «Xumus. 8 knaccy
labpuensa O. C. Xumus. 8 kimacc: yueOHHK aj1s1 oOmieoOpazoBaTenbHbx opranmzamuii / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — M.: [Ipocsemenue, 2021
labpuensa O. C. Xumusa. Merogudeckoe mocobue mma 8 kiacca ydeOHOe Mmocodue s
obmeoOpazoBaTenbHbIx opranmzanuii / O. C. I'abpuensn, U. B. Akcénona, . I'. OctpoymoB. —
M.: IIpocBeuienue, 2019
labpuensa O. C. Xumusa. COOpHHMK 3amad W yNpaXHEHUH. 8§ Kiacc: ydyeOHOe MocoOue s
obmeoOpazoBaTenbHbIx opranuzamnuit/ O. C. I'abpuensn, M. B. Tpuryouak M.: IIpocsemnienue,
2019
INabpuensu O. C. Xumus. Terpanp 11 1a00paTOPHBIX OINBITOB M MPAKTUYECKUX padoT. 8 Kiacc:
yuebHoe nocodue ais obieoOpasoBarensHbix opranusanuii / C. ['abpuensn, 1. B. Akcénosa, U.
I'. OctpoymoB. — M.: IlpocBemenue, 2019
labpuensu  O. C. Xumwmsa. PaGouwas Terpamp. 8 iacc: ydyeOHoe mocobue Ans
obmreoOpaszoBarensHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBenienue, 2019

YMK «Xumusa. 9 knacc»
I'abpuensan O. C. Xumus. 9 kiacc : yueOHUK A7 001eo0pazoBaTenbHblX opranuzanuii / 0.  C.
I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2021
I'abpuensn O. C. Xumwusa. Meronmdeckoe mocobue mig 9 kimacca: yueb. mocobue uis
oOmeoOpa3zoBarenbHbIx opranuzanuii / O. C. I'abpuenss, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
I'abpuensn O. C. Xumusa. COOpHMK 3a7a4d M yHpaXKHEeHMH. 9 kimacc : yueOHOoe mocoOue s
oOmeobpa3zoBarenbHeix opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak. M.: Ilpocsemienue,
2019
I'abpuensn O. C. Xumus. Tetpaap i 1a00paTOPHBIX ONBITOB U MPAaKTHYECKUX paboT. 9 kiacc :




yueOHoe mocobue s obmieoOpazoBarenbHbix opranusanuii /O. C. ['abpuensH, U. B. Akcénosa,
N. T'. OctpoymoB. — M.: [Ipocseuenue, 2019
7. Taopuensa O. C. Xumus. Pabogas Terpans. 9 kiacc : yaeOHoe mocodue ais
obmieoOpazoBarensHbix opranusanuii / O. C. I'abpuensH, C. A. Cnaakos, U. T
OctpoymoB. — M.: [Ipocemnienue, 2019
Hughopmayuonnsie cpeocmea

NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensr pyOpuKu: COBETH aOUTYPHEHTY, YIUTEIIO XUMHH,
CTPaBOYHUK (04eHB OOJIbIIast MOI00PKa TAOIHII U CIIPABOYHBIX MAaTEpHAJIOB), Becesast XUMHUs, HOBOCTH,
OJIUMITHAJIBI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPUIECKUX CBEJICHUN ).
2. http://www.hij.ru XKypran «Xumust 1 5KH3Hb» TIOHSATHO ¥ 3aHUMATEIHHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TPOUCXOJUT B HAYKE M B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHBI )KypHaT «XXUMHUKH U XUMHSD», B KOTOPOM
MIPEJCTaBICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OpPMAIIHH, TO3BOJISIONICH yBIeUh YYCHUKOB SKCIIEPUMEHTATBHOM
9acThIO TIPEMETa.
4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 1o XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE M31aTEIBCTBO yIeOHOM HTEepaTyphl. HOBUHKH Hay4HO-
MOMYJISIPHBIX M 3aHUMATENIbHBIX KHUT 110 XUMHUH.
6. http://1september.ru XypHaut Ju1s yauTesei u He TOIbKO. BoJbIoe KoMIecTBO paboT YICHHUKOB, B
TOM YHCIIE U UCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChIIKAMH Ha
o0Opa3oBaTeNbHbIC CAUTHI TI0 XUMUH.
8. www.periodictable.ru COopHUK cTaTelt 0 XUMUYECKUX JIEMEHTaX, WJUTFOCTPHUPOBAHHBIN
AKCTICPUMEHTOM

Ilepeyennb J1abOPATOPHOTO 00OPYIOBAHUSA, IPU BHINOJHEHNH MPAKTHYECKUX PadoT Mo
XMMHH 32 KYPC OCHOBHOI 00111eH 1IKO0JIbI.

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

e MukpoaabopaTopust XMMHYECKasi;
e TPOOUPKHU CTEKISHHBIC;

e KOJIOBI KOHHYECKHE;

e CTakaHbl CTEKIIHHBIE HA 50 MIT;

e MAJOYKH CTEKJISHHBIE;

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

e  CIHUPTOBKH;

e JIepKaJIKHU 7Sl TPOOHPOK;

e  IITAaTUB J1aOOPATOPHBIN;

e  LITATUB JJIS MPOOHPOK;

e BOpPOHKA CTEKJISHHAS;

e (uibTp;



e  CIIMYKH;
e acOecTOBas CETKA;
e JIy4YHUHKH.

2.PeakTuBsr:

e  KHCJOTBI: COJISTHAsI, CepHasi, a30THAS;

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

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

e CoJM: KapOOHAT KabIUs, XJIOpHUA HaTpus, Xaopua meau (1), autpar cepedpa, Xmopu
Oapusi, kKapOOHAT HATPHsL, XJIOPUJT ATTFOMUHUS,
MepMaHTaHaT Kajusi, HUTpAT KaJus, MEIHbIN Kyrmopoc, cyinbgart xkenes3a (I11), cynsdar
IIUHKA, cynepdocdaT, aMMUadHas CeIUuTpa, MOYeBHHA (KapOamMu), XJIOPUI KaJus,
cynb(dar HaTPUs, CHIIMKAT HATPHsI, CYTb(aT ATFOMUHUS;

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

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

3.0pranuyeckue BelecTBa:

e COJIM: alleTaT HATpHsl, PCHOJIAT HATPHS;

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

e 0OeH3o0i, GpeHo;

e YIJICBOJBI: KpaxMaJl, IIFOK03a, caxapo3a.

4.TCO:

e Kowmmbrorep

® TIPOCKTOp

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

-OpraHuYecKas X|UMUs;

-0011ast XUMHUS.

9. Ilnanmpyemble pe3y/IbTaThl OCBOCHHS y4eOHOI0 nmpeaMera

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

. Jluunocmnuvie pezynomamor:
1) ocosnanue cBoeit STHUYECKOM IPHHAUIEKHOCTH, 3HAHHE HCTOPMHM XUMHH M BKJIaJa POCCHICKOM
XUMUYECKON HAYKH B MUPOBYIO XHMHIO;



2) hopmuposanue OTBETCTBEHHOTO OTHOIICHHUS K TI03HAHMIO XMMHUM; TOTOBHOCTH U CIOCOOHOCTH
oOyyJaromuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUI
XMMHH; 0CO3HAHHOTO BEIOOPA U IOCTPOCHUE UHAUBHIYaTbHOW 00pa30BaTeIbHON TPACKTOPHH;

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

4) oeradenue cCOBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKH H OOIIECTBEHHOIM
IMPAaKTHUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;

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

6) popmuposanue KOMMyHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH M B3POCIBIMH
B mpoi1iecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOU U
APYTruxX BUAOB ACATCIIBHOCTHU, CBA3AHHBIX C XUMHEH.

Il. Memanpeomemnwie pezynomamor:
1) onpedenenue ueneit co6CTBEHHOrO OOYYEHHUS, MOCTAHOBKA U (POPMYIUPOBAHKE JUIS CEOS HOBBIX
3azay;
2) naanupoeanue MyTei TOCTHKEHHS KETAEMOTO Pe3yIbTaTa 00ydeH!s XUMUH KaK TEOPETHIECKOTO,
TaK M SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBOUX NEHCTBHI C TIAHUPYEMBIME PE3YIBTATAMH, OCYUECHEIeHUe KOHTPOIIS CBOEH
JEeATeNbHOCTH B IIPOLIecCe TOCTHKEHUS Pe3yabTaTa, onpedenieriue Clioco00B JeHCTBUI PH BBITIOTHEHUH
71a00paTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUHU C NPaBUJIaMH TEXHUKU 0€30I1aCHOCTH;
4) onpeodenenue NCTOUHNKOB XMMHUYECKON MH(OPMALNH, TIONYIEHHE U aHATU3 €€, CO3IaHNE
MH(GOPMALMOHHOTO NMPOJYKTa U €ro Ipe3eHTalus;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYATbHBIX ONIEPAIIMI: AHAIM3a ¥ CUHTE3a, CPABHEHUS U
cucTeMaTH3aluy, 00001EeHNs 1 KOHKPETH3alluH, 8bls6/ienue TPUIMHHO-CIEICTBEHHBIX CBsI3eH 1
nocmpoenue JOTHYECKOro PacCy X I€HUs U yMO3aKIUEHUs (MHIYKTUBHOIO, IeAYKTUBHOIO U 110
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAYYHOTO COJIePyKaHMS;
6) ymenue co3maroT, MPUMEHATH U PEOOPA30BLIBATE 3HAKU U CUMBOJIBI, MOJICIM M CXEMBI [T PELICHUS
y4eOHBIX U [103HABaTEIbHbBIX 33/1ay;
7) ¢opmupoeanue n pazsumue SK0NOTHIECKOTO MBILILICHUS, yMEHHE IIPUMEHATH €TO B TI03HABATEIBHOIA,
KOMMYHHUKaTUBHOH, COLIMATIBbHOM NMpakTHKe U Npo(ecCHOHATbHON OpUEHTAlLINY;

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

H 1. IIpeomemnvie pesynomamor:

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

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

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



MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTth XUMUYECKHE U (PU3HUECKHUE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTBHI;

OTIPENIeNATh COCTaB BEUIECTB 10 UX (hopMyrnam;

ONPEEIATh BaJIECHTHOCTh ATOMAa 3JIEMEHTa B COEAUHEHUSX;

OTIPENIETIATh TUIT XUMHYECKUX PEaKIINA;

Ha3bIBaTh MPU3HAKU U YCIOBUSI MPOTEKAHHUS XUMUUECKUX PEAKIINIA;

BBISBJISITh MIPU3HAKU, CBUJIETEILCTBYIONINE O MPOTEKAHUM XUMUYECKOU PEAKINH MPU
BBITIOJTHEHUH XUMHYECKOTO OTbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHUIA;

COCTAaBJISITh YPAaBHEHUSI XUMUUECKUX PEAKIINIA,

coOnroaTh mpasBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OIIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYA0H;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

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

XapakTepu30BaTh GU3NUYECKUE U XUMHUYECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa U
BOJIOPO/JIa;

MOJIy4aTh, COOMPATH KUCIOPO/ U BOJIOPOS;

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

pacKpbIBaTh CMBICI 3aKOHAa ABOTraapo;

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

PacKpbIBaTh CMBICI HOHSTHS «PACTBOPY;

BBIYUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

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

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

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

MIPOBOJIUTH ONBITHI, HOATBEPKIAAIOIINE XUMUUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

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

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

OOBSACHATh (PUBUYECKUI CMBICT AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO JIEeMEHTa,
HOMEPOB T'PYIIIBI U NTeproja B nepuoandeckoi cucreme /1. 1. Menneneesa;

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

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



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

PacCKpbIBAaTh CMbBICI MOHITUI: «XUMHYECKasi CBSI3b», «JIEKTPOOTPUIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTH (DM3UUECKUX CBOVMCTB BEIIECTB OT THUIA KPUCTATUTMYECKOM
PELIETKY;

OTIPENIETIATh BUJl XUMUYECKOM CBSI3M B HEOPraHMYECKUX COCAMHEHUSX;

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

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

ONPENEINIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COEIUHEHHU;

PacKpbIBaTh CMBICI TEOPUHU AIEKTPOJIUTUYECKON AUCCOLUALINY;

COCTaBJISITh YPABHEHUS JIEKTPOJUTHUECKON TUCCOLMAIIMN KUCIIOT, IIEJ0Y€EH, COJIEH;
O0OBSCHATH CYITHOCTB TIPOIIECCa AIEKTPOJUTUUECKON JUCCOIMAIIMHN M PEaKITUii HOHHOTO 0OMEHa;
COCTaBJISITh TIOJHBIE M COKpPAIEHHBIC HOHHBIC YPAaBHEHHSI peaKIiil 0OMEHa;

OTIPeNIeIsATh BOBMOKHOCTh IPOTEKAHUS PEAKIIU HOHHOTO OOMEHa;

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

COCTaBJISITh YPABHEHUSI OKUCIUTEIIBHO ~BOCCTAHOBUTEIIBHBIX PEAKITUI;

Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;

KJ1acCU(PHUITMPOBATh XUMHYECKHE PEAKITUHU TI0 PA3IMYHBIM MPU3HAKAM;

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

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

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

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

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

*  guiOBU2AMb U npoeepAmb IKCNepUMERNAJIbHO 2UNnome3sbl O XUMUYECKUX cBOUCmMeEax eeuecme

Hd OCHOBe Ux cocmaesa u CmpoerHus, ux cnocobrnocmu eCmynanib 6 XumudecKue peakyuu, o xapakmepe u

NPOOYKMAX PANIUUHBIX XUMUYECKUX PEeaKYULL,

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

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

® cocmaenAamb MOJIEKYISAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpaWéHHbZM UOHHbIM

VDABHEHUAM,

® NpPOcHO3UpOBamsv CnocooHoCmb seujecmea npoAeIAmsd OKUCIUNMENIbHbLE UTU



80CCMAHOBUMENbHBIE CBOUCNBA C YUemOM CeneHell OKUCTIeHUs DJIeMEeHMO08, 6X00AWUX 8 €20 COCMAs;

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

* 8bI08ULAMD U NPOBEPAMb IKCNEPUMEHMALLHO 2UNOMESbL O Pe3VIbIMAmMax 6030eCmsusl
PA3IUUHBIX PAKMOPO8 HA UBMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,;

*  UCNONBL308AMb NPUOOPEMEHHbIE 3HAHUSA 0151 IKONOSUHECKU SPAMOMHO20 NOBEOEHUS 8
OKpydrcaroweli cpeoe;

* UCNONBL308AMb NPUOOPEMEHHbIE KTIOUEeBble KOMNeMeHYUU Npu 6bINOIHEHUU NPOEKMO8 U
VUeOHO-UCCNe008aMENbCKUX 3a0aU NO U3YUEHUIO C8OUCME, CHOCOD08 NOYYeHUSA U PACNO3HABAHUSL
geuecms;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUjeCMBAX U XUMUYECKUX NPOYeccax,

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

*  0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX ZHAHUL NO XUMUU OJI NPAKMUYECKOU OesimeabHOCmU

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