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ITosicHuTEIbHAA 3alIMCKA

Pabouas mporpamMmma MmO XMMHMM COCTaBJIEHA HAa OCHOBE CIIEAYIOLIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

- 3akoH «O06 obpazoBanuu B Poccuiickoii @eneparumny» (2012);

- dyHgamMeHTanbHOE SIIPO coaiepkanus odmiero oopazoanus (2009);

- DepepanbHBI TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETO
obpazopanus (2010);

- pabouas nporpamma Bocniutanust OI'’KOY «CanaTopHas mkojga-uHTEpHATY.

B ocHOoBy pnaHHOW paboueil mporpamMMbl MoOJokeHa aBTtopckas mnporpamma O.C.
['abpuensna, A.B. Kynmosoit — «IIporpamma ocHOBHOTO 001ero o0pa3oBaHus 0 XuUMuu, 8-9
kiacce» (Mocksa, [dpoda, 2013).

Jannas pabovas mporpaMma OpUEHTHPOBaHA HA UCIIOJIBb30BaHUE YUCOHHKOB MO XMMHUU H
yueObHo-MeToauueckux nocobuit YMK, coznaHHBIX KOJJIEKTUBOM aBTOPOB I0JI PYKOBOJCTBOM
O.C. I'abpuensina

Pabouass nmporpaMmMa mo XMMHUHM: KOHKpPETH3HpYyeT mosoxeHuss dyHIaMeHTanbHOro sjipa
colepkaHuss OOydYeHHs] XUMHH C YYETOM MEXKIPEAMETHBIX CBA3ed YUeOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0  IIMKJIA;  ONpeneNseT  IOCIel0BaTeIbHOCTh  M3Y4YCHUS  €IMHMIL
coJepKaHusl 00y4eHHsI XUMHUH U (OPMHUPOBaHUs (pa3BUTHS) OOMIMX YIEOHBIX U CTICIU(PUIECKUX
IPEIMETHBIX YMEHUH; JaeT OpUEeHTUPOBOYHOE paclpesiesieHne yueOHOro BpeMeHH 1o pasjesiam
U TeMaM Kypca B MOJIaJIbHOCTU «HE MEHEE.

ConeprxaHue MporpaMmbl HalpaBiI€HO HA OCBOECHUE 3HAHMM M Ha OBJIAJICHUE YMEHUSIMU
Ha 0a30BOM ypOBHE, 4TO cOOTBETCTBYyeT OOpazoBaTesbHON Mporpamme mKoyibl. OHa BKIIOYAET
BCE TEMBI, NIPElyCMOTPEHHbIE (PeepanbHbIM ITOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIApTOM
OCHOBHOT'O 001IIero 00pa3oBaHMs MO0 XMMUHU M aBTOPCKOW MPOTPaMMOil yueOHOTO Kypca.

B npeamerax  ecTecTBEHHO-MaTeMaTHUECKOrO0 LUKJIA  BEAYUIYHO pPOJIb  UIpaer
MIO3HABATENbHAS JIEATEIBHOCTh U COOTBETCTBYIOIINE €if MMO3HABaTEIbHBIE yueOHbIe eiicTBus. B
CBSI3M C OTUM  OCHOBHBIMH WeJIAMH O0y4YeHHMs] XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus SBISIOTCS:

1) dopmupoBanue y o0yyaromuxcs yMEHUsI BUAETh M MOHUMAaTh LIEHHOCTh 00pa30BaHUs,
3HAUUMOCTh ~XMMMUYECKOTO 3HaHMsl i1 KaXJ0ro 4YeloBeKa HE3aBUCHMO OT  €ro
npodeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHMs pas3iauyaTh (akTbl M OIEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJBI, BHUAETb HUX CBS3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C
OTIpeNIelIEeHHOW CHCTEMOM LIeHHOCTeH, (QopMynupoBaTh U OOOCHOBBIBaTb COOCTBEHHYIO
MO3UIHIO;

2) ¢popMHpoBaHUE Y 00YYAIOLIMXCS IETOCTHOTO MPEACTABIECHUS O MUPE U POJIM XUMHUH B
CO371aHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
MPOLIECCHl  OKPYXKAIOIIEH NEUCTBUTENBHOCTH — IPUPOAHOW, COLMUAIBbHOM, KYyJIbTYPHOU,
TEXHUUYECKOH Cpefibl, UCTIOIb3Ysl ISl 3TOT0  XUMHUYECKHE 3HAHMUS;

3) npuoOpereHue OOyYarOIUMUCS OIBITa Pa3sHOOOPAa3HON AEATENbHOCTH, NMO3HAHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HaBBIKOB (KIIOYEBBIX KOMIETEHTHOCTEH), UMEIOLUX YHUBEPCATLHOE
3HaYeHHE IS PA3IUYHBIX BHUJIOB JEATENHOCTH: PpEIIeHUs MpoOjeM, NPUHATHS peIIeHHH,
NoucKa, aHaiu3a U 00paboTku UMHPOpMAIM, KOMMYHHUKATUBHBIX HABBIKOB, HAaBBIKOB
U3MEpEeHU, COTpyAHUYECTBa, 0€30MacHOro 0OpaIleHHs ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HHU.

O0mas xapakrepucTuka y4e0HOro npeamera
B cootBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM
OCHOBHOT'0 00I11ero 00pa30BaHUsl 00yJaroIMecs TOJKHBI OBJa/IeTh TAKUMHU MO3HABATEIbHBIMU
y4eOHBIMU JIEHCTBUSAMHU, KaK yMEeHHE (OpMYyJIUPOBATH MPOOJIEMY U THUIIOTE3Yy, CTABUThH LIETU U
3a/la4, CTPOMTH IUIAHBI AOCTMXKEHMsI L€JIed M PEUIeHMs] NOCTaBIEHHBIX 3a/ad, MPOBOJIUTH
OKCIICPUMCHT W Ha €ro OCHOBC [CJIaTb BBIBOJbI W YMO3AKJIOUCHUA, NPCACTABIATH HX U
OTCTaMBaTh CBOIO TOYKY 3peHHs. Kpome 3Toro, olOyyarommuecs: JODKHBI OBIAJETh HMpUEMaMH,
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CBSI3aHHBIMU C OIpENEJICHHUEM IOHSATUN: OTpaHUYUBATh WX, OMHCHIBATH, XapaKTEpU30BaTh WU

cpaBHMBaTh. ClieZJ0BaTEIbHO, IPU U3YYCHUH XUMUU Ha YPOBHE OCHOBHOTO 00111eTr0 00pa3oBaHus

oOyJaromuecs: JOJKHBI OBIAJCTh YYCOHBIMH JCHCTBHSIMH, TIO3BOJSIONIUMH UM JOCTUYH

JMYHOCTHBIX, IPEIMETHBIX U METAIIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

[lpenmaraemast mporpaMMa IO XHWMHHM pPAacKpbIBaeT BKJIAJ Yy4eOHOro mpeaMera B
JNOCTHKEHHE 1ele OCHOBHOro oOmero o0pa3oBaHusi M ONpeAeiseT BaxKHeiue
CoJIeprKaTebHbBIC JIMHUU TIPEeIMETa:

— BellecTBO — 3HAHMS O COCTaBE W CTPOCHUHU BEIIECTB, MX BAXKHEHIIUX (U3MUECKUX U
XHMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBUH;

— XHMHUYeCKasi peaknusi — 3HaHUS 00 YCIOBHUSX, B KOTOPBIX MPOSBISIIOTCS XUMHUYECKHE
CBOICTBa BEIECTB, CIOCO0aX YIPaBIECHUS XUMHUUECKUMU IIPOLECCAMH;

— NpUMeHeHHe BelleCTB — 3HAHUS U OMNBIT MPAKTUYCCKOW IEATEIBHOCTH C BEUICCTBAMH,
KOTOpbIe HanOoJIee YacTo YHoTpeOISIOTCs B MOBCETHEBHON KHU3HH, ITMPOKO UCHOJIB3YIOTCS B
MIPOMBIIIJICHHOCTH, CEJIbCKOM XO034HCTBE, Ha TPAHCIIOPTE;

— $I3bIK XHMHHM — CHCTEMa BRKHEHIIMX TOHATHH XUMUU M TEPMHHOB, B KOTOPBIX OHHU
OTIMCHIBAIOTCS, HOMEHKJIATypa HEOPTAaHWYECKUX BEIIECTB, T. €. MX Ha3BaHWS (B TOM YHCIIE U
TPUBHAIIbHBIE), XUMHYeCKHe QOpMyJIbl U YpaBHEHHS, a Takke I[paBHiia I[epeBoja
WH(OPMAIIUN C €CTECTBEHHOTO SI3bIKa HA S3BIK XUMHH H 00paTHO.

[Tpu otbope copepxaHus, KOHKPETHUIUPYIOLIETO MPOTPaMMy, YUUTHIBAIOCH, YTO TeEpe.
o0mmM 00pa3oBaHWEM HE CTOMT 33ja4a MPO(EeCCHOHATBLHOW MOATOTOBKH O0YYaIONMUXCsl. DTO
OTpeAeNuI0 MOCTPOEHUE Kypca Kak OOIIeKYIbTypHOTO, HAMpaBICHHOIO, MPEXJE BCEro Ha
dopMHpoBaHHE W pa3BUTHE MHTEpPEca K M3YyYCHHIO XUMHH. YUYTEHa OCHOBHAs OCOOEHHOCTh
MOJIPOCTKOBOTO BO3pacTa — Hayallo Mepexoja OT AETCTBA K B3POCIOCTU, KOTOPBIA XapakTe-
pHU3yeTcsl pa3BUTHEM MTO3HABATEIBHON chephl.

Ha orame ocHOBHOro oOmiero cpegHero oO0pa30BaHUS MPOUCXOTUT BKIIOUYCHHE
o0yJaromuxcsi B TPOCKTHYIO W HCCIECIOBATEIbCKYIO JIEATEIBHOCTh, OCHOBY KOTOPOW
COCTaBIISIIOT TaKU€ YHUBEPCAIbHbIC YUeOHbIC IeHCTBUA, KAK YMEHUE BUJETh IPOOJIEMBbI, CTABUTh
BONIPOCHI, KiaccuummupoBarb, HaAOIIOIaTh, MPOBOAHWTH OKCIEPUMEHT, JelaTh BBIBOJIBI U
YMO3aKJTIOUEHUs, OOBACHATH, OKa3bIBaTh, 3allMIATh CBOM HJAEU, JaBaTh OMNpeelIeHUs
norsiTusiM. CroJia ke OTHOCSTCS TPHUEMBI, CXOIHBIE C OIpPEICICHUEM MOHSITHIA: OIHCaHUE,
XapaKTepUCTHKA, pa3bsiACHEHUE, CpaBHEHUE, paznudeHrne. @opMUpoBaHUE STUX YHUBEPCATBHBIX
yueOHBIX JNEHCTBUII HauMHAeTCs el Ha ypOBHE HayallbHOTO 00IIero oOpa3oBaHus, a B Kypce
XUMHUH OCHOBHOTO OOIIEro 0O0pa3oBaHUs MPOUCXOAWT UX pPa3BUTHE M COBEpPIICHCTBOBaHHE. B
CBSI3M C OTHUM pE3EpPBHBIC Yachl TUIAHUPYETCS HCIOJIB30BaTh HAa (DOPMHpPOBAHWE U PA3BUTHE
YMEHHI MPOEKTHOW U HCCIEA0BATEIbCKOM MEATEIHOCTH, YMEHHE BHUJIETh MPOOJIEMBI, JAeNaTh
BBIBOJIBI U YMO3AKJTFOUCHUS.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Oco0eHHOCTBIO CcO/IepKaHUS Kypca «XUMHUS» SBISIOTCS TO, YTO B Y4eOHOM IUIaHE ATOT
Hpe]:[MeT TIOABJISICTCA IMOCJIICAHUM B pSII[y I/I3y‘-I€HI/I$[ GCTGCTBeHHOHaquBIX JUCILIUITIJINH. I[aHHafI
HEOOXOJUMOCTh OCBOCHHSI OOBSICHAETCS TeM, YTO OOydaroirecs: JOMKHBI 001a/1aTh HE TOIBKO
OHpeI[eJ'IeHHBIM 3aracomM Hpe}IBapI/ITeJ'H)HBIX eCTeCTBeHHOHay‘—IHBIX 3HaHI/II\/’I, HO U OOCTAaTOYHO
XOpOIIIO Pa3BUTHIM a0CTPAKTHBIM MbIUIeHHEeM. OOyJarommMucs YyKe HAaKOIUIEHBI 3HAHHS TIO0
CMCKHBIM AUCHUIIJTIMHAM IIUKJIAa. 6I/IOJ'IOFI/II/I, (1)I/IBI/IKI/I, MaT€MaTHKU, reorpa(blxm,
c(OpMHUPOBANTUCh YMEHHUS AaHAIU3UPOBATh, BECTH HAONIOJIEHUS, CPaBHUBATh OOBEKTHI
HaOJIFOIEHUS.

[TporpamMmma Kypca XUMUHU pa3padaThiBallaCh C yYETOM MEPBOHAYAIBHBIX MPEICTABICHUH,
MOJTYYEHHBIX OOYYAIOIIMMHUCS HAa YPOBHE HAYAIBHOTO OOIIEro OoOpa3oBaHUs MPU H3YYCHUU
OKpYXKaroliero Mupa. B mporpamme mpeaycMOTPEHO pe3epBHOE BpeMs, TaK Kak pealbHas
MIPOJIOJDKUTEILHOCTh Y4eOHOTO TOJ1a BCEeTIa OKa3bIBACTCS MEHBIIIC HOPMATHBHOM.

YuebHoe cofepkaHne Kypca XMMUHU BKIIFOYAECT:



Xumus. 8 kinacc. 70 gacoB, 2 yaca B HEJIENIO
Xnmud. 9 kiace. 70 yacos, 2 4yaca B HEIEIO

.JIH‘[HOCTHLIG, MeETaAllPpEeAMETHLIC U MPEAMETHLIC PE3YJAbTATHI 0CBOCHUSA y‘l66HOF0

npeamMera
Jluunocmuvimu  pesyriomamamu M3ydeHHs TpeaMeTa «XUMHs SIBISIOTCS CICAYIOIINE
YMEHHUS:
8-u knacc

Oco3HaBaTh E€AMHCTBO M IICJIOCTHOCTh OKPYXKAIOMIET0 MHpPa, BO3MOXKHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHUKCHHUI HAYKH.
[TocTeneHHO BRICTpAaUBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:!
® O0CO3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa3OBaHWIO, B TOM YHUCIIC U B pPaMKax
CaMOCTOATENILHON NEATEIHLHOCTH BHE IIKOJIBL;
® OIICHUBATH )KM3HEHHBIE CUTYAIIMHU C TOUYKHU 3peHUs Oe30macHOro o0pasa >KM3HU U COXPAHCHHS
3I0POBBS;
® OIICHUBATH SKOJOTHMUECKHUI PUCK B3aMMOOTHOIICHHH YeJIOBEKA U MPUPO/IBI.
@opMUpOBaTh SKOJOTHYECKOE MBIIUIEHHWE: YMEHHE OLIEHHWBATh CBOKO JIEATEIBHOCTH U
MOCTYIIKH JIPYTUX JIFOJIEH C TOUYKU 3PEHUSI COXPAHEHUS OKPYXKAIOIIEH Cpefibl - rapaHTa KU3HU U
Onarormnoiny4us Jrofei Ha 3emIe.

9-1 knacc

1. TlocTeneHHO BBICTpAaUBaTh COOCTBEHHOE I[EIOCTHOC MUPOBO33PEHUE:

— O0CO3HaBaTh COBPEMEHHOE MHOroOOpa3We THIIOB MHPOBO33PEHHS, OOIICCTBCHHBIX,

PEUTHUO3HBIX, ATEUCTHUYCCKHX, KYJIbTYPHBIX TPAIHUIMA, KOTOPBIC OMPEACISIOT pa3HbIC

00BACHEHUS TPOUCXOISIIETO B MUPE;

— ¢ y4€TOM 3TOro MHOTO00Opa3us IMOCTECIICHHO BhIPA0ATHIBATH CBOM COOCTBEHHBIC OTBETHI HA

OCHOBHBI€ JKU3HEHHBIE BOMIPOCHI, KOTOPHIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;

— YYUTBHCS TPHU3HABATh NPOTUBOPEYMBOCTH W HE3aBEPIICHHOCTh CBOMX B3TJISJIOB Ha MUD,

BO3MOKHOCTb UX H3MEHEHUS.

2. YUUTbCS WCIOJB30BaTh CBOW B3MVISIIBI HA MUP IS OOBSCHEHWS Pa3IUYHBIX CHUTYaIUH,
pelleHns BOZHUKAIOIINX MPOOIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

3. Oco3HaBaTh CBOM HMHTEPECHI, HAXOJIWUTh W HM3ydaTh B yUEOHHKAX IO Pa3HBIM IpeaMeTam
MaTepuai (M3 MaKCUMyMa), UMEIOIIUI OTHOIIIEHUE K CBOMM HHTEPECaM.

4. Vcnonmb30BaTh CBOW HHTEPECHI IS BEIOOPA WHIWBHIyaTLHOW 00pa30BaTeIbHON TPACKTOPHH,

MOTEeHIUAIBHON OyAyIIel npodeccun U COOTBETCTBYIONIETO MPOGUIHLHOTO 00pa3oBaHUs.

[TproOpeTaTh OIBIT y4acTHs B JeliaX, MPHHOCAIINX MOJB3Y JIFOJISIM.

6. Yuutbcs CaMOCTOSITENFHO BHIOMpATh CTUJIb MOBEACHMS, MPUBBIYKH, O0OECIECUHBAIOIINE
0e30MmacHbIi 00pa3 KM3HM M COXPAHEHHE 370POBbSI — CBOETO, a TAKKe ONHM3KUX JIIOJCH U
OKPYKAIOIIHX.

7. YUUTBCS CaMOCTOSITEIbHO IPOTHBOCTOSATH CHUTYAIMsM, IPOBOIUPYIONIAM Ha TOCTYIIKH,
KOTOPBIE YTPOKAIOT O€30MaCHOCTH U 3JOPOBBIO.

8. BeiOMpaTh TOCTYIKH, HAICJICHHBICE HAa COXPAHCHHWE W OCPEKHOE OTHOIICHHWE K IPHUPOJIE,
OCOOCHHO KHMBOM, M30eras MPOTHUBOIMOJIOKHBIX MOCTYIKOB, MOCTENEHHO y4ach M OCBauBas
CTPATETHIO PAIMOHAILHOTO MPUPOOIIOIE30BAHNS.

9. Yuutbcs yoexaarh Ipyrux Jr0Ae B HEOOXOAUMOCTH OBJIQ/ICHHUS CTPAaTEerHel parioHaIbHOTO
MIPUPOJIOTIOIH30BAHUS.

10. Hcnonb30BaTh 95KOJOTHYECKOE MBIIIJICHHE I BBIOOpa CTpaTerMu COOCTBEHHOTO
MOBEJICHUS B KAYECTBE OJTHOW U3 IIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazsumusi JAUYHOCTHBIX PE3YNbTATOB CIYXAaT Y4eOHBIM Marepuanl u

MPOIYKTHBHBIC 3a/IaHUs YICOHHKA, HAICICHHBIC Ha 6-10 JIMHUIO Pa3BUTHS — YMECHHE OIICHUBATH
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MIOBEJICHHUE YEJIOBEKAa C TOYKU 3PEHHSI XUMHUECKOW 0€30MacHOCTH MO OTHOIICHHUIO K YEJIOBEKY U

pUpoJIe.

Memanpeomemnvimu pe3ynbTaTaMu HU3y4eHHUS Kypca «XHUMHUs» sBIsETCS (POPMHUpPOBAHUE
YHUBEpCAIbHBIX yueOHbIX nericTBuid (Y'Y [1).

Pecynamusnvie YY/I.

8-11 knacc
1. CamocrosTensHO OOHAPYXHUBAaTh U (HOPMYIHPOBATH YUEOHYIO MPOOIEMY, ONpPENEsATh LEeNb

yueOHOI NesTeIbHOCTH, BEIOUPATh TEMY MPOEKTA.

2. BpiaBurath Bepcuu pemieHus mpoOjeMbl, 0CO3HABATh KOHEYHBIM pe3yinbTaT, BHIOMpATh W3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPE/ICTBA JOCTUKECHHUS LIEITH.

3. CoctaBisATh (MHAMBUIAYAIbHO WJIM B TpPYIMIE) IUIAH pelIeHHs MpoOIeMbl (BBIOJIHEHUS
MIPOCKTA).

4. PaboTas mo miaHy, CBEpSTh CBOU JIEHCTBHS C LENBIO U, MPH HEOOXOAUMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSITENILHO.

5. B nmanore ¢ yduTeneM COBEPIIEHCTBOBATH CAMOCTOSITEIBHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

9-u kaacc
1. CamocrosiTenbHO  OOHapyXuBaTb U (opMynupoBaTh MpoOieMy B  KJIAacCHOH W

MHAUBUAYaJIbHON Y4eOHO 1eATeNbHOCTH.

2. BeiiBUraTh BepCUU pEIICHUs MPOOIEMBbl, OCO3HABaTh KOHEUYHBIA pE3yNbTaT, BHIOMpATh U3
IPEJJIOAKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKECHUS LIEIH.

3. CoctaBiaTh (MHAMBUIYATbHO WJIM B TPYIMINeE) IUIAH pelIeHds MpoOiaeMbl (BBITOIHEHHS

IIPOEKTA).

[TonGupath k Kaxka0i pobieme (3a7aue) aIeKBaTHYIO el TEOPETHUECKYIO MOJIEb.

5. Paboras mo mnpeqIoKEHHOMY M CaMOCTOSITEJIBHO COCTaBICHHOMY IUIaHy, MCIIOJIb30BaTh
Hapsily ¢ OCHOBHBIMH W JIOMOJIHUTENBHBIE CPEICTBA (CHpaBOYHAs JHUTEPATypa, CIOKHBIE
puOOpbI, KOMIIBIOTED).

6. IlnaHupoBaTh CBOIO MHAMBHUIYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

7. PaboTaTh 1O CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, CBEpSsICh C HUM U LEJbIO
NeSITeIbHOCTH, UCIPABIIAs OUIMOKH, UCTHOJIb3Yysl CaMOCTOATENbHO MOJ00paHHbIe CpeCcTBa (B
ToM umrciie u UatepHer).

8. CB00OO/IHO TOJB30BATHCS BHIPAOOTAHHBIMM KPUTEPHUSIMU OLEHKH U CaMOOIIEHKH, UCXOAS M3
LI U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3ysibTaT U CoCcoObl 1eHCTBUH.

9. B xoze npejcTaBieHus MPOEKTa 1aBaTh OLEHKY €ro pe3yabTaTaM.

10.  CamocTOsATENBHO OCO3HABAaTh TPUYMHBI CBOETO yCIexXa WM Heycrnexa M HaxXOIUTh
CrocoO0BI BBIX0JIa U3 CUTYAllUH HEyclexa.

11. YMeTh OLIGHUTHh CTENEeHb YCIEIIHOCTH CBOEW WHIUBHAYaJIbHOM 0O0pa3oBaTeIbHOM
NeSITeTbHOCTH.

12. [laBaTh OIIGHKY CBOMM JIMYHOCTHBIM KadeCTBaM W 4YepTaM XapakTepa («KaKoB s»),
OTIpeNieNIATh HANpaBJICHUS CBOEr0 Pa3BUTUS (KKAKUM s XOUy CTaTh», «4TO MHE Ul 3TOTrO
HAJI0 CIIETIaThy).

Cpeocmeom @opmuposanus peryasTUBHBIX Y Y]l ciyXaT TEXHOJOTHS MPOOJIEMHOIO
Jajiora Ha 3Tare M3y4yeHuss HOBOTO MaTepuaja M TEXHOJOTHUSl OLEHHBaHHUS 00pa3oBaTENIbHBIX
JOCTH>KEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvhvie YVJI:

8-u xnacc
1. AnanusupoBaTh, CpaBHMBATh, KJIaccUu(PUIMPOBATh U 0000maTh (AKTHI U SBICHUS. BBISABIATH

MPUYUHBI U CIEJCTBUS MPOCTHIX SIBICHUU.

2. OCymlIecTBIIATh CpaBHEHWE, CEPHAMI0 W KIACCU(PHUKAIHUIO, CAMOCTOSTEIHLHO BBIOHpas
OCHOBAHHUS U KPUTEPUH JJISl YKa3aHHBIX JIOTHYECKUX OIEpaIfii; CTPOUTH KiacCU(UKALUIO HA
OCHOBE JMXOTOMHUYECKOTO JIeIeHNs (Ha OCHOBE OTPUIIAHUA).
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3. CTpoHTh JIOTHUECKOE PACCYKIEHUE, BKIIOUYAIONIEE YCTAHOBICHHE MPUYMHHO-CIEICTBEHHBIX

CBsI3€H.

Co3naBaTh cCXeMaTHYECKHE MOJICNIHU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

5. CocTaBiaTh TE3WCHI, pa3IMYHbIC BHIbl IUIAHOB (IPOCTBIX, CIOXHBIX H  T.IL.).
[TpeoOpa3zoBbIBaTH HHPOPMAIUIO M3 OJHOTO BHJA B APYroil (TaOIUIly B TEKCT U TIp.).

6. BbluuThIBaTH BCE YPOBHU TEKCTOBOW MHGOpPMAIUH.

7. YMeTh OmnpeneisTh BO3MOXXHBIE MCTOUYHUKH HEOOXOIWMBIX CBEICHHM, MPOU3BOJIUTEH TOUCK
uH(pOpMalli1, aHATU3UPOBATH U OLICHUBATH €€ T0CTOBEPHOCTb.

9-u knacc

1. AnanusupoBaTbh, CpaBHUBATh, KJIaCCU(ULIUPOBATH U 0000IIATH MOHATHS:

- JlaBaTh OIpe/esieHNe MOHATHIM Ha OCHOBE M3YyYCHHOTO Ha Pa3jMYHBIX MpEeAMEeTax yueOHOTO

MaTepuania;

- OCYILECTBJISATH JIOTUYECKYIO ONEPAIUIO YCTAHOBJICHHUS POI0-BUIOBBIX OTHOILICHHIA;

- 0000maTh MOHATHS — OCYIIECTBISATH JIOTUYECKYIO OIEpaIUio IMepexoja OT IOHATUSA C

MEHBIIIM 00bEMOM K TIOHATHIO C OOIBIIUM 00BEMOM.

2. CTpouTh JIOTUYECKOE PACCYKIEHHUE, BKIIOYAIOIIEe YCTAaHOBICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3EH.

3. Co3maBath  MOAENM C  BBIACIECHUEM  CYIIECTBEHHBIX  XapaKTePUCTHK  OOBEKTa,

peoOpa3oBBIBAaTh MOJEIH C IENbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEACISIOMNX TaHHYIO

MpEeIMETHYIO0 00J1aCTh.

[IpencraBisaTe MHGOPMALIKIO B BUAEC KOHCIEKTOB, TAOIHII, CXEM, TPA(pUKOB.

5. IIpeoOpa3zoBbiBaTh HHPOPMALIMIO M3 OJHOTO BUJA B APYroil U BHIOMPATH YAOOHYIO /Ui ceOs
dopmy ¢ukcamum W mpexacraBieHuss uHpopmauuu. llpeacraBnsaTe wuHMOpMANHMIO B
ONTUMATBLHON (hOpME B 3aBUCUMOCTH OT aJipecara.

6. IloHMMas MO3UIMIO JPYroro, Pa3NyaTh B €0 PEYH: MHEHHE (TOUKY 3PEHHUS), OKA3aTeIbCTBO
(aprymenTsl), (akThl; TUIOTE3bl, AaKCHOMBI, TeOpuH. JlIs 3TOro CcamMoCTOSITENHHO
UCTIOJIB30BaTh PA3JIMYHBIC BUJBI YTEHUS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIaHUS.

7. CamMoMy coO3/1aBaTh WMCTOYHWUKH WH(GOPMAIMU PA3HOTO THIA W JJIS Pa3HBIX ayIuTOPHH,
coOiroaaTh MHOOPMALIMOHHYIO TUTUEHY U MIpaBuiia HH(GOPMAIMOHHON 0€30MaCHOCTH.

8. YMeTh UCnoib30BaTh KOMITBIOTEPHBIC U KOMMYHUKAIIMOHHBIC TEXHOJIOTHH KaK WHCTPYMCHT
JUISL TOCTHKEHHUS CBOMX IleNiel. YMeTh BbIOMpaTh ajJeKBaTHBIC 3a/lade MHCTPYMEHTaJbHbIC
IPOTPaMMHO-aIMapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom popmuposanus T03HaBaTedbHBIX YVY]I ciyxaT y4yeOHbIM Marepuan u

NPOJYKTHBHBIE 3a/IaHUS yIeOHHKA, HAI[CJICHHBIE Ha!

- OCO3HAHME POJIM BEIIECTB,;

- pacCMOTPEHNE XUMHUYECKUX TPOIIECCOB;

- HCTIOJIb30BaHNE XUMHUECKUX 3HAHUI B OBITY;

- 00BSICHEHNE MHUPA C TOYKH 3PCHHS XUMUHY;

- OBJIaJICHUE OCHOBAaMH METO/IOB €CTECTBO3HAHMSI.

Kommynuxamusnvie YVJI:
8-u xnacc
1. CaMocCTOsTETFHO OPTaHW30BHIBATH Y4eOHOE B3aMMOICHUCTBUE B TpyNIe (OMPEAesITh 00mue
[EJIH, PACTIPEACTISATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.1.).
9-u knacc

OtcTanBas CBOIO TOUKY 3pEHUSsI, IPUBOAUTH aPTYMEHTHI, MMOATBEPKAAsI UX (paKTaMu.

3. B muckyccum ymMeTh BBIIBUHYTH KOHTPApTYMEHTHI, Tiepe(pa3supoBaTh CBOIO MBICITH (BJIaJICHUE
MEXaHH3MOM SKBHBAJICHTHBIX 3aMEH).

4. YYUTBbCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATh
OLIMO0YHOCTh CBOETO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0.

5. TloHnMast MO3UIMIO JPYTOTo, Pa3INYaTh B €0 PEUH: MHEHHE (TOUYKY 3PEHHUS), TOKA3aTeIHCTBO
(aprymeHTsl), PaKThl; THIIOTE3bI, AKCHOMBI, TEOPUH.

&
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6. YMeTh B3IJISIHYTh Ha CUTYAIlMI0 C MHOM TO3MLMU U JIOTOBApUBATHCA C JIIOJBMHU HHBIX
TIO3UIINH.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y ][ city’kaT TEXHOJOTHS MPOOIEMHOTO
nuanora (moOyXAaloLM M HOABOMAIIMKA AManor) M paboTa B MalbIX TIpymNmax, TaKxke
MCII0JIb30BaHUE HAa YPOKaxX 3JIEMEHTOB TEXHOJIOTHU IPOJYKTUBHOI'O UTEHUS.

Ilpeomemnvimu pesynbmamamuy W3y4eHUs Hpeamera «XUMHsS» SBISIOTCS CIEAYHOIINE
YMEHUSL:

8- knacc
— 0CO3HAHUe PONU 6eulecme:

- ONIPENIENISITh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

— paccmompenue XumMu4ecKux npoyeccos:

- IPUBOJIUTH IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;

- HaXOJUThb YEpThl, CBUAETEIBCTBYIOIME 00 OOIMX MPU3HAKAX XMMUYECKHUX IMPOLECCOB U HUX
pa3anuusx.

— UCNONBb306AHUE XUMUYECKUX JHAHUNL 6 DbIMY:

— OOBACHATH 3HAUYCHHE BEIIECCTB B )KU3HU M XO3SMCTBE YEIIOBEKA.

— 00BACHAMb MUD C MOYKU 3PEHUA XUMUU:

— IEPEYUCIIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKHUX BEIIECTB;

— pa3nauyaTh OCHOBHBIE XUMUYECKUE POLIECCHI;

- OIPEJENIATh OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB;

- IOHUMATh CMBICI XUMHUYECKUX TEPMHUHOB.

— 06/1a0eHue OCHOGAMU MENM 0006 NO3HAHUA, XaAPAKMEPHDIX 0J13 €CHECHEEHHbIX HAYK:

- XapaKTepu30BaTh METOJbl XMMHUYECKOH Hayku (HaOJIOJeHHE, CpPAaBHEHHUE, SKCIIEPHUMEHT,
U3MEpPEHHE) U UX POJIb B IO3HAHUU IIPUPO/IBI;

- IPOBOJIUTh XUMHUYECKHUE ONbBITHI U IKCIIEPUMEHTHI U OOBSICHITh UX PE3YNbTATHI.

— YMeHHe OLIEeHUBATH MOBeJeHHe YeJ0BeKa ¢ TOYKH 3peHHs] XMMHYecKol 0e30MacHOCTH 110
OTHOLICHHIO K YeJI0BEKY H NPHpOJe:

- HCII0JIb30BaTh 3HAHMSI XUMUH NPU COOTIOACHUN MTPaBUII UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX
IIpenapaTos;

— pa3nnyaTh onacHble U 0e30IacHbIe BEIIECTBA.

9- knacc

— 0CO3HaHUe PONU 6euyecme:

— O0BACHATH (PYHKIIUH BELIECTB B CBSI3U C UX CTPOCHUEM.

— paccmompenue XumMuieckux npoyeccoes:

— XapaKTepHU30BaTh XUMHUUECKHUE PEAKIUY;

— OOBACHATH pa3IMyHbIe CIOCOOBI KiIacCu(UKAIIMY XUMUUYECKUX PEAKIIHM.

— IIPUBOJUTH NPUMEPHI PA3HBIX TUIIOB XUMUYECKUX PEAKIIHI.

— UCNONb306AHUE XUMUYECKUX SHAHUT 6 DbIMY:

— WCMOJb30BATh 3HAHUS MO0 XUMHUHM JJIs1 ONITUMAIILHONW OpraHu3auuu 60pbObl ¢ MHPEKIIMOHHBIMU
3a00JIeBaHUSMH, BPEIUTEISIMH JOMAIITHETO U MPUYyCcageOHOro X03siCcTBa;

— MOJIb30BATHCS 3HAHUSAMU 110 XUMHUH [P UCTIOIB30BAHUU CPEJICTB OBITOBOW XMMUHU.

— 00BACHAMb MUD C MOYKU 3PEHUL XUMUU:

— HaxOJUTh B IpUpPOJe 0OIINe CBOWCTBA BELIECTB U OOBICHATH HX;

— XapaKTepHu30BaTh OCHOBHBIE YPOBHU OpraHU3aI[Ml XUMUYECKUX BELIECTB.

— 061a0enue 0CHO6AMU MEN 0006 NO3ZHANHUA, XAPAKMEPHBIX 0J1 €CHIECHIE6EHHBIX HAYK:

— IIOHUMATh POJIb XUMHUYECKHUX IPOLECCOB, MPOTEKAIOLIUX B IPUPOJIE;

— YMETb IPOBOAUTH MTPOCTENIINE XUMUUECKNE IKCIIEPUMEHTHI.

— YMeHHe OLIeHUBATH MOBeJeHHe YeJI0BeKa ¢ TOYKH 3peHHs] XMMHYecKoi 0e30MacHOCTH 110
OTHOLICHHIO K YeJI0BEeKY U NIPHUpoOJe:

— XapaKTepHu30BaTh SKOJIOTHUECKHUE TPOOIIEMBI, CTOSIIIIME TIEPE]] UETOBEYECTBOM;



— HAXOAUTh IPOTUBOPEYUS MEXKIY IEATEIbHOCTBIO YEIOBEKA W IPUPOJOM M IpeaIararb
CIIOCOOBI YCTPAaHEHHUS 3TUX MPOTHBOPEUHH;

— OOBSCHATH U IOKA3bIBATh HEOOXOAMMOCTH O€PEKHOTO OTHOIICHUS K IPHPOJIC;

— IPUMEHATh XUMUYECKUE 3HAHUS JJIS1 OPTaHU3AIMH U TUTAHKPOBAHHS COOCTBEHHOTO 37I0POBOTO
o0pasa KU3HU U JIeATEIHOCTH, 0I1aronoay4yusi CBOei CeMbU U OJIArONPUSTHOMN Cpeibl OOMTaHUS
YeJI0BEYECTBA.

Conep:kanue y4eOHOIo npeamera

8 kiace
Bgenenne (6 yacon)

[Ipenver xumuu. MeTonbl TMO3HAHUS B XUMUM: HAONIOACHHUE, OSKCIIEPUMEHT,
MOJICJINPOBAHUE.

HcTounuku xumudeckod HHPOpMAIMM, €€ TMOJIydeHHe, aHalu3 U MPEeJICTaBICHHE ero
pe3yNbTaTOB.

[TonsiTe 0 XMMHUYECKOM d3JeMEHTEe U (PopMax ero CyliecTBOBaHHUSA: CBOOOIHBIX aTOMaXx,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTaMune XMMUYECKUX peakUMid OT (u3nudeckux siBieHuil. Poib
XUMUH B J)KU3HU YEJIOBEKA.

Kpatkue cBeeHust u3 UCTOPUM BO3SHUKHOBEHUS U Pa3BUTHS XUMUU. Posib OT€YeCTBEHHBIX
YUEHBIX B CTAHOBJIEHUM XMMHUYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytieposa,
JI.1. MenaeneeBa.

XyMHYecKasi CUMBOJIMKA. 3HAKM XUMUYECKUX JIEMEHTOB U IIPOUCXO0KICHUE UX Ha3BaHUH.

Xumuueckue Qopmynsl. HMuaekcel u kodpdumnuentsl. OTHOCUTENbHbIE aTOMHAs U
MoJieKyJsipHass macchl. [IpoBesneHue pacdeToB MaccOBOM JI0JIM XMMHYECKOTO 3JEMEHTAa B
BEIIECTBE Ha OCHOBE €ro (hOpMyIIbI.

Ilepuonnueckass cucrema xumuueckux snemeHTtoB . M. MenpeneeBa, ee cTpykrypa:
MaJible ¥ OOJIbIlNe MEePUO/bl, TPYNIBI U MOArpymsl. [leproauueckas cucteMa Kak CipaBOYHOE
nocoOue JIsl MOTY4YeHUsI CBEIEHUI 0 XMMUUYECKUX JIEMEHTaX.

JemoncTpanuu. 1. Mozaenu pasnuuHBIX NPOCTBIX M CIOXKHBIX BemiecTB. 2. Komneknus
CTEKJISTHHOW XUMHuYecKod mocynbl. 3. Komekuus MarepuanoB M U3JENMA U3 HUX Ha OCHOBE
anmomMuHus. 4. BzanMonelictBre MpaMopa ¢ KUCIOTOM U TOMYTHEHUE U3BECTKOBOM BOJIBI.

JladopaTropubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAUTMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTH HCIApEHMs BOABI, OAEKOJOHA W 3TUJIIOBOrO CIMpTa €
¢uIbTpOBANBHOM OyMmaru.

IIpakTnyeckue padorsl. 1. [IpaBuia TexHUKH 6€30MAaCHOCTH IpU paboTe B XUMHUECKOM
kabuHete. [lpuemsl oOpaieHuss ¢ Ja0OpPaTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npubopamu.

Tema 1. AToMbl XUMHYeCKHX 3JIeMeHTOB (10 yacoB)

ATOMBI Kak (opMa CYIIECTBOBAHUS XHUMHMUYECKMX 3J1€MEHTOB. OCHOBHBIE CBEIEHHUS O
CTpOCHMH aTOMOB. JloKka3zaTenbcTBa CIOXKHOCTH CTpoeHuss artomoB. OmbiTel Pesepdopra.
[TnanerapHast MOAENIb CTPOEHUS aTOMa.

CocraB aTOMHBIX SAE€p: NPOTOHBL, HEUTPOHBL. (OTHOCUTENBHAs AaTOMHas Macca.
B3auMocBsI3b NOHATUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEINIbHASL aTOMHAsl Maccay.

M3MmeHeHre dMClia TPOTOHOB B sApe aroMa — o0Opa30BaHHE HOBBIX XUMHYECKUX
SJIEMEHTOB.
M3MeHeHWe 4nclia HEHTPOHOB B siipe aroMa — oOpa3oBaHHe H30TONOB. COBpeMEHHOE

ONpe/IeTICHUE MOHATUS «XUMHUYECKU 31eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKHUX SJIEMEHTOB MaJbIX
nepuoioB. [loHsATHE 0 3aBEPIICHHOM AJIEKTPOHHOM YPOBHE.



Ilepuoauueckas cucreMa xumuueckux sneMeHToB J[. . MeneneeBa u CTpOeHHE aTOMOB,
buznyecKuit CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa IPYIIIbl, HOMEpa Mepuoa.

N3meHeHune ymcia 3JeKTPOHOB Ha BHEHIHEM JJICKTPOHHOM YPOBHE aTOMa XHWMHYECKOTO
JJeMeHTa — 00pa30BaHUE MOJOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMu METaJUIOB M HeMeTauioB. [IpuymHbl U3MEHEHHUSI METaUIMUYECKUX M HEMETAUTMUECKUX
CBOKMCTB B mnepuoaax u rpynmnax. OOpa3zoBaHue OWHapHBIX coenuHeHHWH. [loHsATHE 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHusl HOHHOM CBsI3U. B3anmMoeiicTBIe aTOMOB 3J1€MEHTOB-HEMETAJIIOB

MeXy co0oil — oOpa3oBaHuE JBYXaTOMHBIX MOJIEKYJ MPOCThIX BemiecTB. KoBaneHTHas
HETOJISIPHASI XUMUYECKAasl CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHL.

B3aumopeiicTBe aTOMOB HEMETAUIOB MEXIy co0oil — oOpa3oBaHue OHHApHBIX
COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTpULIATEIbHOCTD. KoBasieHTHas nosisspHas cBs3b. [lonsTue o
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa30BbIBaTh KOBAJIEGHTHbIE XHMHYECKHE CBS3U.
Cocrasnenue GopMmysn OMHAPHBIX COSAMHEHUN IO BAJIEHTHOCTH. HaxoXaeHrne BaJCHTHOCTH TIO
dbopmysie OMHAPHOTO COSAMHEHUS.

B3anmMoneiicTBie aTOMOB METANIOB MEXIYy CO00H — 0O0pa3oBaHHE METALTHYECKUX
kpuctamios. [loHaTHe 0 METaAINTNYECKOHN CBA3H.

JemoncTpauuu. Mojenn aToMOB XHMMHYECKHX 3JieMeHTOB. llepuonunueckas cucrema
xummuaeckux anemeHToB [I. Y. MenpaeneeBa (paznudHbie GOpPMBI).

JlabopaTopubie onbITbl. 3. MojaenupoBaHue NpUHLMIA JAEUCTBUS CKAaHHUPYIOLIETO
Mukpockomna. 4. M3rotoBienue mojeneil MOJeKyl OMHApHBIX coeluHEeHUH. 5. M3roromiieHue
MOJIEH, NUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocThie BemecTBa (6 4acoB)

[Tonoxenne MeTaIoB U HeMeTaIUTOB B [lepuoanyueckoit cucteMe XUMUUECKHX 3JIEMEHTOB
1. 1. MenneneeBa. BakHeiiume mpocThie BeleCTBa — METaJUIBI (3KeJIe30, ATFOMUHUM, KaJIBIIHH,
MarHuii, HaTpuil, Kanmii). OOmue Qu3nyeckue CBOWCTBAa MeETauIOB. BakHeWIWe mNpocThbie
BellleCTBa-HEMETaJIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mouekysabsl NpPOCTHIX BEIIECTB-HEMETAIZIOB — BOAOPOJA, KHUCIOpPOJa, a3oTa,
ranoreHoB. OTHOCHUTEIbHASI MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XHMHUUYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKHX MPOCTHIX
BEIIECTB — QJIOTPONHUS. AJUIOTpONHBIE MoAU(HKAIMK Kuciaoponaa, ¢ocdopa, onosa.
Merannuueckie ¥ HEMETaNIMYeCKUEe CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO
MOHSTHSL.

Uucno Asoragpo. KomnuectBo BemectBa. Monb. MonsipHas macca. MosisipHBI 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMUHUIBI H3MEPEHUS KOJIHMUECTBA BEIECTBA — MUJUIUMOJb U
KWJIOMOJIb, MIJUTUMOJISIPHAsE W KWJIOMOJISIpPHAsE MAacChl BEIIECTBA, MILUTUMOJSIPDHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ wucnonb30BaHMEM MOHSATUH «KOJMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «4UCIO ABOTAAPOY.

JMemoncrpauun. [Torydenue ozona. O6pasibpl 6€I0To U Ceporo 0JI0Ba, 6€JI0T0 U KPaCHOTO
docdopa. HekoTopeie MeTanibl U HEMETAIIbI ¢ KOJIMYECTBOM BemiecTBa 1 Moib. MospHBIi
00beM ra3000pa3HBIX BEIIECTB.

JlabopaTopHble onbIThl. 6. O3HAKOMIIEHHE C KOJUIEKIIUEN MeTaioB. 7. O3HaKOMIIEHHUE C
KOJIJIEKIINEN HEMETAJIOB.

Tema 3. CoennHeHNs] XMMHY€ECKHX 3J1eMeHTOB (15 gacoB)

Crenenp oxucinenus. CpaBHEHUE CTENEHUM OKHUCIEHHUS M BalleHTHocTu. OmpeneneHue
CTETICHH OKHCJICHHsS DJIEMEHTOB B OMHApHBIX coequHeHusx. CocTtaBieHue GopMyl OMHAPHBIX
COeIUHEHNH, OOIIMI crToco0 UX Ha3BaHUM.

bunapHbie coeqMHEHHS] METAZIOB M HEMETAIJIOB: OKCHUIBI, XJOPHIBI, CYTb(UABl U TIP.
CocraBnenue ux Gopmy.

bunaphble coelMHEHHMS] HEMETAJJIOB: OKCHIbI, JIETYYHE BOJOPOJHBIE COEIUHEHHUS, UX
coctaB U Ha3BaHus. [IpeacraBUTenu OKCHAOB: BOJA, YIJIEKUCIBIA ra3, HeramieHash H3BECTb.
[IpeacraBuTenu J€Ty4uX BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJAOPO]I U aMMHUAK.



OcHoBaHuUsI, UX COCTaB W Ha3BaHUs. PacTBopuMocTh OocHOBaHUM B Boje. [IpencraButenu
Hiesouei: TUAPOKCUABI HATpus, Kaaus U Kaiblus. [lonsTue o0 mHAMKATOpaxX U KaueCTBEHHBIX
peakuusx.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukanus kucior. IlpencraButenu KUCIOT:
cepHas, coisiHasl, a3oTHad. [lonsaTue o mxkane kuciotHocTy (mkana pH). M3menenue oxpacku
WHJIUKATOPOB.

Conu Kak MPOU3BOJHBIE KUCIOT U OCHOBAaHMM, UX COCTaB M Ha3BaHHs. PacTBOpUMOCTH
coneit B Bojie. [IpencraButenu comeil: Xjaopua HaTpus, kapooHat u pocdar kanbius. AMopHbIe
Y KPUCTAJUIMYECKHE BELIECTBA.

MexMoIeKysspHble B3aUMOJECHCTBUSA. THIBI KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAUIMUECKUX PEIIETOK.

UYuctele BemecTBa M cMecH. [Ipumepbl >KMIKHX, TBEPIbIX MU Tra3000pa3HbIX CMeEceH.
CaolicTBa 4HCTHIX BellecTB U cMeceil. MIx coctaB. MaccoBasi 1 00beMHas JIOJIM KOMITOHEHTA
cMecu. PacueTsl, CBsI3aHHbBIE C MCIIOJIb30BAHUEM MTOHATHUS «IOJIS».

Nemonctpamuu. OOpa3mbl  OKCHAOB, KHUCJIOT, OCHOBaHMH H  cojeil. Mopenu
KPUCTAINIMYECKUX PEIIeTOK XJIOpHAa HaTpus, anMmasa, okcuga yriepoaa (IV). Kucnortno-
HICJIOYHBIE WHIUKATOPBl, U3MEHEHHE HX OKPACKHM B PaA3JIMUHBIX Cpenax. YHUBEPCAIbHBIN
WHJUKATOP U U3MEHEHHE €T0 OKPACKH B pa3innuHbIx cpenax. [lkamna pH.

JladopaTopnblie onbIThI. 8. O3HaKOMIIEHHE C KOJUIEKIIMEH OKCUIOB. 9. O3HaKOMIICHUE CO
cBoiictBamu ammuaka. 10. KauectBeHHas peakuust Ha yraekucibiid ras. 11. Onpenenenne pH
pacTBOPOB KHUCIIOTHI, 11eJI04H U Bojbl. 12. Onpenenenue pH nuMoHHOTO U s1I0JI0YHOTO COKOB HA
cpeze mionoB. 13. O3HakomiieHHE C KoJulekiued coseit. 14. O3HaKOMJIEHHE C KOJUICKLMEH
BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW pemieTkd. M3roroieHue monenen
KPUCTAIIMYECKHX pemeTok. 15. O3HakoMIIeHHe ¢ 00pa3oM FOPHOM MOPOIbI.

IIpakTyeckue padorsl. 2. HabnroneHus 3a M3MEHEHUSIMH, IPOUCXOIALIMMH C TOpSILIEH
CBEYOM, M MX omucaHue (JoMamrHuii skcrepument). 3. IlpuroToBnenue pacTBopa caxapa u
pacuer ero MaccoBOil J10JIM B pacTBOPE.

Tema 4. U3menenusi, npoucxojasimue ¢ Bemecrsamu (15 gacos).

[TonsiThe sIBIIEHMI, CBSI3aHHBIX C U3MEHEHHUSMH, MPOUCXOSIITIMU C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C M3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUSl BEIleCTBa MpHU
MOCTOSTHHOM €ro cocraBe, — (¢u3nueckue sBicHUs. DuU3nUecKue SBJICHUS B XUMUU:
TUCTHIUISIMS, KpUCTANIM3allis, BbIMIAPUBAHWE K BO3TOHKA BEMIECTB, (UIBTPOBAHUE W
HeHTpUudyrupoBaHue.

SIBneHus, CBs3aHHBIE C M3MEHEHMEM COCTaBa BEUIECTBA, — XHUMHUYECKHE pPEaKIUU.
[IpusHaku W ycloBUsI MPOTEKAHUS XUMHUYECKUX peakiui. BbiieneHue TemioTel U CBETa —
peaxiuu ropenus. [lonstre 06 7K30- U SHAOTEPMHUUECKHUX PEAKIIHSIX.

3aKOH COXPAaHEHHS MAacChl BEIIECTB. XHWMHUYECKHE YpaBHEHHUs. 3HAUYCHHUE HWHICKCOB H
kodduimenToB. CocTaBieHne ypaBHEHUH XUMUUYECKUX PEaKIUi.

Pacuersl mo XMMHYECKMM ypaBHEHHUAM. PereHue 3amady Ha HaXOXKIACHHE KOJMYECTBA,
Macchl WM O0beMa NPOAYKTAa pEeaKIHH MO KOJIMYECTBY, Macce HWJIH O00BbEeMy HCXOIHOTO
BellecTBa. PacueTsl ¢ MCIONB30BAaHUEM MOHSTUS «I0Js», KOIrJla MCXOJHOE BEUIECTBO JaHO B
BUJIE pacTBOpa C 3aJaHHOM MAacCOBOM J10J€il pacTBOPEHHOTO BEIECTBA WM COJEPKUT
ONPEACIICHHYIO JIOJII0 MPUMECEH.

Peakuuu paznoxenus. [IpeacraBieHue o CKOpOCTH XUMUYECKUX peakiuil. Katann3aropsl.

®epMenThl. Peaknun coequHenus. KaranmuThueckne W HEKaTaIUTUYECKHE PpEAKIUH,
oOpatumble U HeoOpaTuMble peakinuu. Peakiuu 3amerneHus. P akTHBHOCTH METAIJIOB, €ro
WCIIOJIB30BAHUE VISl TPOTHO3UPOBAHHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIUN MEXIYy MeTalJIaMu
M KHUCJIOTaMM, PEAaKIUN BBITECHEHUS OJHHUX METAJUIOB M3 PACTBOPOB MX COJEH IPYruMuU
MeTaJlJIaMH.

Peakumu obmena. Peakiuu Heifrpanuzanuu. YcIoBUsS NPOTEKaHUS peakluii oOMeHa B
pacTBopax J0 KOHIIA.
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Tumbl XUMUYECKHX peaklUil Ha MpHUMEpe CBOMCTB BOAbL. Peakuus pasnoxeHHs —
3JIEKTPOJIN3 BOABL. Peakiuu coenMHEHHs: — B3aMMOJECHCTBHE BOJbl C OKCHUAAMH METAJUIOB U
HEMETaJUIOB.

VYcnoBue B3auMOJCHCTBUS OKCHJIOB METANIOB U HeEMETauioB ¢ Bojaod. [lonsarue
«TUJIPOKCUIBD.

Peakuun 3amemeHuss — B3auMOJEWMCTBHE BOJbl ¢ MeTaiamu. Peaknuum oOmena —
TUJPOJIN3 BEILIECTB.

JMemoncTpamuu. [Ipumeps! pu3nyueckux sBIICHUIA: a) IJIaBleHue mapaduHa; 0) BO3TOHKA
fioga nnu OEH30MHOI KUCIOTHI, B) PACTBOPEHHE OKPAILICHHBIX COJeH; I) nuddy3us AymucThIx
BEUIECTB C TOpsIIEH JTaMIoYKy HakanuBaHus. [IpuMeppl XMMUYECKHX SIBJICHHI: a) TOpeHue
marHusi, (ocdopa; 0) B3aUMOJCHCTBUE CONSHOW KHUCIOTHI C MPaMOpPOM HJIM MEJOM; B)
nonyueHue ruapokcuaa meau (II); r) pacTBopeHue MOITYy4EeHHOrO THAPOKCUIA B KHUCIOTaxX; 1)
B3aumojeiicteue oxcuaa menu (II) ¢ cepHolf KHUCIOTON mpuU HArpeBaHUU; €) pPa3IOKEHUE
NepMaHraHaTa Kajus; >K) pa3jioxeHHe MepoKCHUIa BOJOpO/ia ¢ IOMOUIbIO IUOKCHIa MapraHia u
Karana3bl KapTOQelis Ui MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.

JlaboparopHsble onbIThl. 16. [IpokanuBanue Meau B IlaMeHu CUPTOBKU. 17. 3amenienue
Meau B pactBope xiopuaa meau (II) xenezom.

IIpakTuyeckue padoTbl. 4. AHanu3 MOYBBI U BOJBI (JOMAIIHUN HKCHEPUMEHT). 5.
IIpu3HaKy XMMUYECKUX PEAKLUN.

Tema 5. PacTtBopenue. PactBopsl. CBolicTBa pacTBOPOB 3J1eKTPOJIUTOB (15 yacoB)

PactBopenne kak  ¢Qusuko-xumumueckuit mpouecc. I[lonstue o rugparax u
Kpucramioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT TeMIieparypsl. HachlllleHHbIE, HEHACBIIIEHHBIE |
MEPECHIILEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsl IPUPOJIBI U CEILCKOT0 XO35ICTBA.

[TorsiTie 00 SIEKTPOIMTHYECKON ITUCCOIUAIUU. OJIEKTPOJIUTBI M HEIICKTPOJIUTHL
MexanusM  quccolManuil  3JIEKTPOJIMTOB €  PA3IMYHBIM  XapakTepoM cBA3u. (CTemneHb
IEKTPOJIMTUICCKON fuccoruarii. CHIIbHBIC U CITA0BIC DICKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUHU SIEKTPOIUTUUECKON Auccounanvu. MoHHbIe ypaBHEHUS
peakiuii. Peakuinu oOmMeHa, HayIMe 10 KOHIIA.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotel, ux kmaccudukanus. uccormmarus KUCIOT W WX CBONCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON Juccouuanuud. MOoneKkynsipHble W HOHHBIE YPaBHEHHSI PEaKLMi.
B3aumoneiicTBue KHCIOT € MeETaUIaMH. DJEKTPOXUMUYECKHH PSAJl HAIMPSHKEHUW METasuIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIOB. B3auMozeiicTBue KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanuzanuu. B3ammoneicTBue KHCIOT ¢ cofissMH. lcmosib3oBaHue TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccudukanusd. /lucconuanus OCHOBaHUN U UX CBOICTBa B CBETE TEOPUU
ANEKTPOJIUTUYECKON aucconuanuu. B3aumopeiictBue ocHoBaHul ¢ consiMu. Mcnonb3oBaHue
TaOMMUIBI  PACTBOPUMOCTH  JUISI  XApPAKTEPUCTHKA  XUMHUYECKUX  CBOMCTB  OCHOBAaHMHIA.
B3anmoneiicTBre 1meno4Yen ¢ OKCUIaMu HEMETAJIOB.

Coun, UX TUCCONMAIIMS U CBOMCTBA B CBETE TEOPUU AIEKTPOIUTUUECKON TUCCOIUALIHH.

B3aumoneiicTBue coneit ¢ MeraymiamMu, OCOOEHHOCTHM STHUX peakiuii. B3zaumopeiicTBue
coiie ¢ consamu. Vcnonb3oBanne TaOIMITBI PACTBOPUMOCTH TSI XapaKTEPUCTHUKUA XUMHUECKHUX
CBOMCTB COJIEH.

O06o0menue cBeleHnit 00 OKCUAaX, X KiIacCU(UKAIIUU U CBOMCTBAX.

'enetndeckue pAnpl MeTalla U HeMeTaiula. ['eHeTudeckas CBsI3b MEXAYy KilaccaMu
HEOPraHWYECKUX BEIIECTB.

Tema 6. OKHCINTEIHHO-BOCCTAHOBUTEIbLHBIE peaknuu (3 vaca)

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

Onpenenenue CTENEHEW OKUCICHHS ISl SJEMEHTOB, OOpa3yloIIUX BEIIeCTBA Pa3HBIX
KiaccoB. Peaknum WOHHOTO OOMEHA M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
OKuCnIUTENb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIICHUE.
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CocraBiieHHE€ YpaBHEHHM  OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUNH  METOAOM
3JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BELIECTB — METAJUIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIH.

JemoHcTpanuun. VcnblTaHue BEMIECTB M HMX PAaCTBOPOB HaA BJIEKTPONPOBOHOCTD.
3aBUCUMOCTh  AJICKTPOIPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIIGHTpauuu. JIBmkeHue
OKpalICHHBIX HMOHOB B JJIEKTPUYECKOM I0j€. B3aumMonencTBue LMHKA C CEpPOM, COJITHOU
kucioTort, xmopuaom ™enu (II). Topenme wmarnus. B3aumopeiicTBue XJIOpHOW U
CEpPOBOJAOPOIHOM BOJIBI.

JlaGoparopHble onbIThl. 18. B3aumoneiicTBUEe pacTBOPOB XJIOpUJA HATpUSi M HUTpATA
cepedpa. 19. [lonyyenue HepaCTBOPUMOTO TUIPOKCUIA U B3aUMOJICUCTBHE €ro ¢ Kucioramu. 20.
BzanmogeiicTBre KUCIIOT ¢ OCHOBaHUAMH. 21. B3aumoaeicTBre KMCIOT ¢ OKCHIaMHU METaJIjIoB.
22 .B3auMojeiCcTBUE KHUCIOT ¢ MeTaniamu. 23. B3ammojelcTBHE KHCIOT ¢ collMH. 24,
BzauMogeiictBue 1meimodyer ¢ KuciaoTramMu. 25. B3amMomelcTBHE IIEIOYEH C  OKCHIAMU
HeMmeTauloB. 26.B3aumoneiictBue 1menoueil ¢ comsmu. 27. IlomydyeHue u  cBOMCTBa
HEpPAaCTBOPUMBIX OCHOBaHMU.28. B3anmojaeiicTBE OCHOBHBIX OKCHIOB C KHUCIOTaMH. 29.
BzaumoneiicTBe OCHOBHBIX OKCHAOB ¢ Bojoi. 30. BzaumojeiicTBHUE KHCIIOTHBIX OKCHJIOB CO
menoyamMu. 31. B3anMoaelncTBie KHUCIOTHBIX OKCHIOB ¢ BOIOil. 32. B3auMmomelcTBue COJIEd ¢
kuciioramu. 33. B3auMogeiicTBue cosel ¢ menodaMu. 34. BzaumoqeicTBHE coIeh ¢ COIsIMH. 35.
B3anMopeiicTBre pacTBOPOB COJICH ¢ METaIaMH.

IIpakTuyeckne padoTsl. 6. Pemenne skcriepuMeHTaIBHBIX 3a/1a4.

9 kjacc

IMoBTOpEHHE OCHOBHBIX BOIPOCOB Kypca Xumuu 8 kiacca (4 gaca)

Tema 1. O0masi XapakTepuCcTUKAa XUMHYECKUX IJIEMEHTOB U XMMHUYECKHUX PeaKkuuid.
Ilepuoauyeckuii 3aKOH M TNepHOAUYEcKasi CHCTeMa XUMHUYecKUXx »3jgemenToB JI.H.
MenpeseeBa (12 gacos)

XapakTeprucTUKa 3JIEMEHTA I10 €ro MOJ0KEHUI0 B [lepuoanyeckon cucreMe XUMMUYECKUX
sanemenToB JI. 1. MenzaeneeBa. CBoiicTBa OKCHUIOB, KHCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU
ANEKTPOIUTAYECKON JUCCOLMALIMA U OKUCIICHHUS-BOCCTAHOBIICHUS.

[TonsiTue o0 mepexoJHBIX 31eMeHTax. AMdoTepHOCTh. ['eHeTHyeckuil psa MepexoaHOro
3JIEMEHTA.

Ilepnonnueckuit 3akoH u llepuogmueckas cucrema xumudeckux snementoB /. .
MenpneneeBa. XUMHUECKasi OpraHU3alUsl )KMBOM M HEXUBOW INPUPOABbL. XUMHUYECKUN COCTaB
A/1pa, MAHTHU U 36MHON KOPbl. XUMHUYECKHE PJIEMEHTBI B KJIETKAX JKMBBIX OPraHU3MOB. Makpo-
Y MUKPOJJIEMEHTHI.

O06o01IeHre CBeACHUN 0 XUMUUYECKHX peakiusax. Kimaccuukamuss XUMUYECKUX peaKIuil
M0 Pa3IUYHBIM TpPU3HAKAM: «YHUCIO M COCTaB PEarupyrolux W 00pa3yIoUIuXcs BEIIECTBY,
«TerioBOo  3(dexT», «HampaBiIeHUE», «U3MEHEHHE CTETEHEW OKHCIICHUSI DJIEMEHTOB,
00pa3yroIIMX pearupyrolIre BeIEecTBay, «(pa3ay, «HMCIONIb30BAHUE KAaTallu3aTopay.

[lonsiTHE O CKOpPOCTM XUMHUYECKOM peakuuu. DakTopbl, BIUAOIMIHAE HA CKOPOCTh
XUMHYeCKuX peaknuii. Karanuzatopsl u karanu3. MHTHOUTOPHI. AHTHOKCHIAHTEI.

JMemoncrpanuun. Pazmmunbie dopmbl Tabmumer J[. Y. Menneneea. Moxenu aTtomoB
aneMeHTOB 1—3-ro mepuogoB. Mojaenb CTpOCHHS 3€MHOTrO Imapa (MOMEepeyHBId pas3pes).
3aBUCUMOCTh CKOPOCTHM XHMHYECKOW pEAKIUH OT MPHUPOAbl PEarupyrollux BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHWMHMUYECKOM pPEAaKIMU OT KOHIEHTPALMH PEarupyrouux BeEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKIuu OT IJIONAAX CONPUKOCHOBEHUS PEArupyroInX
BEIIECTB ((«KUTISAIIUI CIOI»).

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT TeMIIEpaTyphbl PEarupyrolux BEIIECTB.
["'oMoreHHBI 1 TeTeporeHHbIN KaTanu3bl. OepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JlaGopatopHbie onbIThl. 1. [lomydeHue ruipokcuaa NMHKA U UCCIEIOBAHUE €0 CBOMCTB.
2.MonenupoBanue mnocTpoeHus Ilepuonudeckoil cuctemMbl XuMHuyeckux diementoB . U.
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Menneneesa. 3. 3amenieHue xeine3oM Meau B pactBope cyibdara meau (II). 4. 3aBucumocts
CKOPOCTH XMMHMYECKOM pEAaKUUU OT TMPUPOJbl pPEArupyroIlMX BEUIECTB Ha IpUMeEpe
B3aMMOJEMCTBUS KHUCIOT C MeTajlaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLIGHTpAllUM pEearupyrollux BELIECTB HAa NPUMEPE B3aUMOJCHCTBUS IMHKA C COJISIHOM
KHCJIOTOM pa3iIM4HON KOHLEHTPAalUMU.6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEakuuu OT
IJIOIIAM CONPUKOCHOBEHHUS PEarupyrolux BeecTB. 7. MOAEIMpPOBAHUE «KUIIAILIETO CIOS». 8.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peakIMHU OT TEMIIEpaTypbl PEarupyrolux BEIIECTB Ha
npumepe B3ammojercTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI Pa3IUYHON
temriepatypbl. 9. PasnokeHue mnepokcuaa BoJOpoja ¢ Momolbio okcuaa mapranma (IV) um
karanassl. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Marnbuposanue
B3aMMOJEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 2. Hemetasinbl (30 yacoB)

OOmass XapakTepuCTUKa HEMETauloB: mojoxeHue B llepuoanueckoil cucreme
xumuueckux  snemeHtoB  J. M. MenneneeBa, OCOOCHHOCTH  CTPOCHHS  aTOMOB,
anekTpooTpunaresibHoCcTh (D0)kak Mepa «HeMeTauMuHocThy, psan 0. Kpucramwimueckoe
CTPOECHHE HEMETAJUIOB — IPOCTHIX BewecTB. AitoTponus. @u3nyeckre CBONCTBa HEMETAIIOB.
OTHOCHUTEIBHOCTh OHATUN «METAJI» U «HEMETAJLD.

Bomopona. Ilonoxenune Bomopona B Ilepuoauueckord cucreMe XUMHAYECKUX 3IEMEHTOB /I,
H. MenneneeBa. CrpoeHune aroma M MoJeKynbl. PU3MYECKME U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U TPUMEHEHUE.

Bopma. Crtpoenue monekyinbl. Bonmopoanas xumuueckast cBsizb. dusnueckue cpoiicTBa
BOJAbl. AHOMajuHM CBOWCTB BoAbl. ['mapodunbHble U THApO(OOHBIE BeliecTBa. XUMUYECKUE
cBoiictBa Boxbl. KpyroBopor Boasl B mnpupone. Bopooumcrka. Aspanus Boabl. bbeiToBBIE
bunbTpel. MuHepanbHbie BobI. JJucTuipoBaHHas BoJa, €€ MoJyueHue U IPUMEHEHHE.

O0mas xapaktepuctuka rajorenoB. Crtpoenue aromoB. IlpocTsle BemecTBa Hu
OCHOBHBIE COEMHEHHUS TaJOreHoOB, UX cBoiicTBa. KpaTkue cBeneHus o xjuope, 6pome, ¢pTope u
rone. [IpuMeHeHue rajjoreHoB U UX COCIMHEHU B HAPOJTHOM XO3SIIICTBE.

Cepa. CrpoeHue aToMma, auIOTpPOIHUs, CBOMCTBA M NPHUMEHEHHE POMOMYECKOW Cephbl.
Oxkcupsl cepsl (IV) u (VI), ux nomyuenue, coiictBa u npumenenue. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHHUE B HAPOJHOM XO03sicTBeE. [IpOU3BOICTBO CEPHON KHCIIOTHI.

A3zot. CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOEHUE,
CBOMCTBA, MoydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOWMCTBA U NpUMeHeHHe. OKCUbl
azota (II) u (IV). AsoTHas kuciora, ee CBOWCTBa M INpUMeHeHHe. HUTpaTel M HUTPUTHI,
npobiemMa ux coJiepKaHus B CEIbCKOXO03SHCTBEHHON NPOAYKIIMH. A30THBIE y100OpEHUSI.

®ocdop. CrpoeHue aroma, alIOTPONHUs, CBOMCTBa Oenoro u KpacHoro Qocdopa, ux
npuMeHeHne. OcHOBHblE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kuciora,
docdartsr.

®docdopHbIe yaoOopeHus.

Yraepoa. Ctpoenue aroma, alIoTPOIHsl, CBOMCTBA MOudUKauid, mpuMeHenne. OKCUIbI
yraepoaa (I I) u (IV), ux cBoiictBa u nmpumeHnenue. KapOoHaThl: KaJubIUT, COMa, MOTAIl, U
3HaYeHHE B MPUPOJIE U KU3ZHU YETIOBEKa.

Kpemunii. CTpoenue aroma, KpUCTaNIMYECKUI KPEMHUM, €70 CBOWCTBA U IIPUMEHEHUE.

Oxkcua xkpemuus (IV), ero npupoaubie pazHoBuagHOCTH. CHUITMKATHI. 3HAUYEHNUE COSAMHEHUN
KPEMHHUS B )KMBOU 1 HEKUBOU npupojie. [loHsTHE 0 CUIMKATHON MPOMBILIIIEHHOCTH.

JemoncTpanuu. O6pa3iibl rajJoreHoB — MPOCTHIX BELIECTB. B3aumoaeiicTBue raioreHoB
C HaTpueM, C aJlOMHHHMEM. BrITecHeHHe xyopoMm OpoMa WM HojJa M3 pacTBOPOB UX COJIEH.
B3aumoneiictBue ceppl ¢ MeTalZIlaMH, BOJOPOJAOM M KHCIOpoAOM. B3aumopeiicTBue
KOHLIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI ¢ Melbto. [lornomenue yriem pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccraHoBieHnne menu u3 ee oxkcunaa yrieM. OOpasibl NPUPOJHBIX COEIWHEHUN
xJiopa, cepsl, pochopa, yriepoaa, kpemMHus. OOpa3ipl BaXHEHIINX JUIsI HAPOAHOTO XO3AHUCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOGpa3Ibl CTEKIA, KEPAMUKH, IIEMEHTA.
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JlabopaTopHusie onbIThl. 20. [Tonyuenue u pacrnoznaBanue Bojgopoaa. 21. McecnenoBanue
MIOBEPXHOCTHOIO HATsDKEHUs BOAblL. 22. PacTBopeHue nepMmaHraHara Kajaus WIM MEIHOTO
Kyrnopoca B Boje. 23. I'mapartanus oGe3BokeHHOro cynbgarta menu (II). 24. Msroromnenue
TUIICOBOTO oTmeyaTka. 25. O3HakoMJIEHHE ¢ KOJUICKIIMEH OBITOBBIX (PHIIBTpOB. 26.
O3HaKOMJIEHHE C COCTaBOM MHUHeEpaibHOW BOJbl. 27. KauecTBeHHas peakiusi Ha TajoreHuj-
nonbl. 28. Ilomyuenue u pacnozHaBaHue kuciopoaa. 29. I'opeHue cepsl Ha BO3JAyXe U B
kucnopoje. 30. CBolicTBa pa3daBieHHOM cepHOii KUCIOTHL. 3 1. M3ydenue cBoiicTB ammuaka. 32.
PacriosnaBanue comeit ammonms. 33.CBoiicTBa pa30aBICHHOW a30THOW KHUCIOTHL. 34.
B3aumoselicTBue KOHIIGHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ Meabio. 35. ['openue docdopa na
BO3yxe U B kuciopojne. 36. PacnoznaBanue ¢ocdaroB. 37. ['openue yris B kuciopoue. 38.
[TosyueHue yroiapbHOW KHMCIOTBI M u3ydyeHue ee cBoucTB. 39. Ilepexon xapOoHaTOB 6
ruapokapoonatel. 40. Pasmoxenwe ruapokapOonara Hatpus. 41. IlomydeHue KpeMHEBOM
KHCJIOTBI M U3y4YEHUE €€ CBOMCTB.

IIpakTnyeckne padorbl. 2. Pemenue skciepuMeHTANIbHBIX 3a/1ad no TteMe «lloarpymnmna
rajioreHoBy». 3. PemieHue skcnepuMeHTanbHbIX 3afad no teme «lloarpynmna xucinopona». 4.
[Tonmyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Tema 3. Metassl (20 yacos)

[Tonoxenune wmeramoB B Ilepumonnueckoir cucteme XuMuueckux sseMeHtoB J[. H.
MenpeneeBa. Metanueckasi KpUCTAJIMUECKAs PEeLIETKAa U METAJUIMYECKass XMMUYECKasi CBSI3b.
Ob6mue ¢dusnueckue cpoiicTBa MeTasioB. CIulaBbl, UX CBOMCTBA M 3HayeHHE. XHUMHUYECKUE
CBOICTBa METa/NIOB KaK BOCCTAaHOBMTEJNEH, a TakkKe B CBET€ UX TIOJOXKEHUS B
ANEKTPOXUMHUUYECKOM DPSIIy HampspkeHUd MerawioB. Koppos3us MeTaioB M criocoObl O0pHObI ¢
Hel. Metamel B ipupoze. OOmiue crnocoObl UX MOTYYEHUSI.

O01mas xapaKkTepucTHKA LIEJ0YHBIX MeTALI0B. MeTaisl B npupoje. OO01iue crnocoOsl
ux nonydenusa. Crpoenue atomoB. lllenounble mMeramibl — mpocThie BellecTBa. BaxHeilmue
COCIMHEHUS IIEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHABI U CONHU (XJOPHUIbI, KapOOHATHI,
cynb(haTel, HHUTPATH), MX CBOWCTBA W MNPUMCHCHHE B HApOAHOM Xo3siicTBe. KamuiitHbie
yI100peHusl.

OO0mas xapakTepuMcTHKAa 3jeMeHTOB riaBHoil moarpynnbl II rpymmel. Ctpoenue
atomoB. IllenoyHo3eMenbHbIE MeETaNIbl — MPOCThIE BelleCcTBAa. BakHeillne coeauHeHus
[IEJIOYHO3EMENbHBIX METaNIOB — OKCHJbBI, THAPOKCUABI M COJM (XJIOpUIbI, KapOOHATHI,
HUTPATHI, cynb(hatel, hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJHOM XO3SHCTBE.

Amomunuii. CtpoeHue atoma, U3NYeCKUe 1 XUMHUUECKHE CBOMCTBA MMPOCTOI0 BELIECTBA.

CoenvHeHUs aTIOMUHUS — OKCHUJ U TUIPOKCUI, UX aM(OTepHbIN xapakTep. Baxkueiime
conu antoMuHusA. [[puMeHeHrne almFOMUHKS U €T0 COCTMHEHUM.

Keneso. Ctpoenue aroma, uznyeckue M XMMHUYECKHE CBOMCTBA MPOCTOrO BEIECTBA.
I'enernyeckue psnapl Fe2+ u Fe3+. Baxueiimme conu jxeneza. 3HaueHUe xKeje3a U €ro
COEIMHEHUH JJIs1 IPUPOJbI U HAPOJHOTO XO35MCTBA.

JMemoncTpanuu. OOpa3ipl IMIETOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. (O0pasiibl
CILJIaBOB.

B3anmoneiicTBue HaTpus, JUTUS U KaJbIUs ¢ BOAOW. B3auMoielicTBue HATpUsl U MarHus ¢
KUCIIopoZoM. B3anmopericTBue MetaiuioB ¢ HemeTaiuiamu. [lomyuenne ruapokcunos xenesa (1)
u(l).

JlaboparopHblie onbIThl. 12. B3auMopeiicTBue pacTBOPOB KHUCIOT U COJIEH C METaIaMH.
13. Osnakomiienne ¢ pynamu keneza. 14. OxpammBaHue IUIAMEHU COJISIMU IIEJIOYHBIX
MetauioB. 15.B3aumopeiictBue kanpius ¢ Bojoil. 16. Ilomydyenuwe ruapokcuaa Kajlblus U
uccienoBane ero cBoictB. 17. IlomyueHue rujpokcuaa aJIOMHHUST W HCCIEIOBAHUE €ro
cBoiicTB. 18. B3aumonelicTBue xeneza ¢ coisiHOM kucinoTod. 19. IlomyueHue THIpPOKCHIOB
xenesa (I1) u (II) u u3yuenue ux CBOMCTB.

IIpakTuyeckne padorpl. 1. Pemienne skcnepuMeHTaNbHBIX 33/lad Ha paclio3HaBaHUE U
MOJIy4YE€HUE COSIMHEHUI METalIOB.
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Tema 4. O6001IeHMe 3HAHMI 110 XMMHH 32 KyPC OCHOBHOM IIKO0JIBI (4 yaca)

[lepuonnueckuii 3akoH u Ilepronuueckas cucrema Xumudeckux »syemeHToB [ U.
MenneneeBa. @U3MYECKUMU CMBICI IIOPSAKOBOTO HOMEpPA 3JIEMEHTa, HOMEPOB Iepuoia H
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB JIEMEHTOB M HMX COCIMHEHUH B IEpHOJaX H
rpynmnax B CBETE€ INPEACTaBICHUI O CTPOEHUM aTOMOB 3JIEMEHTOB. 3HaueHue [leproauueckoro

3aKOHaA.

BI/II[BI XUMHUYCSCKHUX CBSA3CH M THUIIBI KpUCTAJUIMYCCKUX PCUICTOK. BzauMmocBs3b CTPOCHUA U

CBOMCTB BEILIECTB.

Knaccugukanuss XUMHUECKHMX pPEAKIMHA MO PA3IUYHbIM MpH3HAKaM (YHCIO U COCTaB
pearupyomux 1 o0pa3yroluxcs BEIIeCTB; HATMYUE IPaHULbl pazjaena (asz; TemioBoi 3¢dekr;

U3MCHCHUE CTENCHEH OKHCIEHUS aTOMOB;
MIPOTEKAHU).

CKOpOCTh XHMMHUYECKHX peakuuidi U (akTopel, BIUSIONIME Ha Hee.

HCIIOJIB30BAHUC KaTaJInu3aTopa,

HaIpaBJICHUE

ObpaTumMocCTh

XUMUYECKHUX PEaKIUH U CITOCOOBI CMEIICHHS XUMHUYECKOTO PaBHOBECHS.
[IpocTeie U cnoxxHbIE BemiecTBa. MeTamuibl 1 HEMETAJUIbl. ['eHeThuecKkue psabl MeTalia,

HEMCTaJla W ICPEXOAHOro McCTaluia.

OKcuapl

H THAPOKCHUIbI (OCHOBaHI/IH, KHCJIOTHI,

amdoTtepHbie THIPOKCHbI), Colii, MX COCTaB, KiIacCH(PUKAIUSI M 00IINe XUMUICCKIE CBOHCTBA
B CBETE TEOPHH JIEKTPOJIUTHUECKON TNCCOLUALIUU.

TemaTu4yeckoe MJIaHNPOBaHUE C ONPe/ie/ieHHeM OCHOBHBIX BH/I0B yueOHOM
IeATeJILHOCTH

OcCHOBHBIE BHUABI ACATCIBHOCTU

TeMarnueckoe IJIaHUPOBAHUE
8 knacc
BBenenue - 6 yacoB
I.Ilpeamer  xumuu. BemectBa. Otinuuue
XUMHYECKHX PEeaKIUil OT (PU3MUECKUX SBICHUI
2-3.XUMHUYeCKasi CHMBOJIHKA, XHUMHUYECKUE
dopmynel.  OTHOcHUTENbHAasT  aTOMHasT U

MOJIEKYJIIpHas Macca.
4 Ilepuoauyeckas
AJIEMEHTOB

cucreMa XUMHUYCCKUX

ATOMbBI XUMMWYECKUX 2JIEMEHTOB

10 gacoB
1-3. OcHOBHBIE CBEACHUS O CTPOECHUU ATOMOB,
u3otomnbl. CTpoeHHe SIEKTPOHHBIX 000JI04eK
MaJIbIX TIEPHOJIOB
4-5.Tlonsatue 006
o0pazoBaHUs
6-7.KoBaneHTHast XuMUYecKas CBSI3b, €€ BUJIbI
8. Meraymnueckas CBs3b
9. IloaroroBka K KOHTPOJIbHOI padoTe
10. KonrpomnbHas padora Nel

HOHHOM  CBS3H. Cxema

I[TPOCTBIE BEHHIECTBA - 6 yacoB
I.ITonoxkeHne MeTauioB M HEMETAJIOB B
NEePUOIUYECKON cucTteMe. AJIOTPOIHS
2-3. KonngectBo BemiecTBa. MOJIIpHBINA Macca,
MOJISIPHBINA 00BeM
4-6. Pemenue

3aga4 C HCIIOJb30BaHHEM

Paznuuate npeaMeTsl €CTECTBEHHBIX HAYK
HaOmromate  cBOWCTBA  BEIIECTB U
WU3MEHEHUS B XO/I€ PEaKLUN

Haxomuth aTromHyl0 Maccy mo Tabmuue Hu
YMETh IPUMEHSTH €€ MIPU pacyeTax
3HaTh XMMHYECKHE DIIEMEHTHI,
MOHATHSL «ATOM», «MOJIEKYJIa»
HMeTh HaBBIKM IPOCTOTO IKCIIEPUMEHTA
CoburoaTh MpaBuiia TEXHUKH 0€30MMaCHOCTH

Hux

pas3jinuaTtb

OOBACHATH (PUBNYECKUN CMBICT MOPSIIKOBOTO
HOMeEpa, TPYIIbI U NEPUOIA

YMerb OOBSICHUTD 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB 3JIEMEHTOB B IIpejaenax
MaJIBIX TIEPUOJ0B

[IpoGoBaTh MOETUPOBATH CTPOEHUE ATOMA,
HCIIOJIb3YsI KOMITBIOTED

3HaTh  (OPMYTUPOBKY  TEPHOIUYECKOTO
3aKOHA U YMETh PACKPBIBATH €TI0 CMBICI
YMeTh BECTHM MaTEMATHYECKHH pacdeT Mo

ONpENEIeHNI0  HEWTPOHOB, 1O  Tabuuie
HAXOJUTh MPOTOHBI U DJIEKTPOHBI
KoHKpeTn3upoBaTh MOHATUSA «XMUMHYECKas
CBA3bY, «KPUCTANINYECKAs pEeLIeTKa
Onpenenars TN XMUMHYECKOM CBA3M B
COETMHEHUSIX
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HOHATUH — KOJHYECTBO BCIICCTBA,
MOJISIPHBIN 00beM

MOJIb,

COEJUMHEHUA XMMWYECKUX
OJIEMEHTOB - 15 yacos
1-3.  CreneHb OKHUCICHHS, ONpEICICHUS
CTENEHU OKHUCJICHHUS 3JIEMEHTOB B OHMHApPHBIX

COCJIMHEHUSIX, COCTaBJICHHE dbopmyi.
bunapusie COCIMHEHUS METaJIJIOB u
HEMETAJIJIOB

4. Tlpaktuueckas pabora Nel-2 — mpaBuia
TEeXHUKH O€30MacHOCTH B KaOMHETE XHUMHH.

[IpaBmiia  oOpamieHWst € XUMHUYECKUM
obopyoBaHUEM n HarpeBaTeIbHBIMH
npubopamu

5-6. Oxcuapl M OCHOBaHHSA, HX COCTaB H
Ha3BaHUS

7. Kucaotsl

8. Conmm Kak TMPOU3BOJHBIC KHCIOT U
OCHOBaHUM

9-11. Yucrele BelecTBa U CMECU

12-13. MaccoBass 1oji1 U OOBEMHas JOJI
KOMIIOHEHTOB cMecH. Perienne 3agaq

14 TIpaktuyeckas pabota No2- mpuUroTOBICHUE
pacTBopa caxapa W OIpEICIICHHE MacCOBOM
JIOJIK €T0 B pacTBOPE

15. Konrtponbnas padora Ne2

M3MEHEHU, I[TPOUCXOOAIINE C
BEHIECTBAMM — 15 vacos

1-5. ®dusuyeckue M XHUMUYECKHE SIBIEHUS
3aK0oH COXpaHEHUsI MaCChl

6-9. Tunbl XUMHYECKUX peaklnui

10-12.  TIIpaktmueckass  pabora Ne  3-
HaOro1eHne 3a W3MEHEHUSMU,
MPOUCXOSIIMMHU € TOPSIIIEH CBEUOH

13-14. Pemenue 3agad — pacyeTbl IO
XUMHYECKHM YPaBHEHUSM

15. KonrponbHas padora Ne3
PACTBOPEHUE. PACTBOPBI.
OKUCJIUTEJIBHO-

BOCCTAHOBUTEJIbHBIE PEAKIIMN - 18
4acoB

1-2. PactBopenue. PactBopumocts. OCHOBHBIE
TIOJIO’KEHUS AJIEKTPOIUTUICCKON JUCCOITUAITTI
3-5. oHHbIE ypaBHEHUS

6. Ilpaktmueckas pabora Ned-
AKCIIEPUMEHTAIBHBIX 3a7a4

7. Kucnotsl, kmaccudpukanusi, TACCOIUAIUS 1
CBOMCTBA

perieHne

YMeTh HaXOAUTh METAJUIBI M HEMETaJUIbl B
Tadmie

Pacno3naBath 10 BHEIIHEMY BHUY

3HaTh BaKHEHIINE IOHATHS XHMHH: MOJIb,
MOJISIpHAsI Macca, MOJISIPHBINA 00beM

YMeTh BBIYUCIITH MOJIIPHYIO Maccy IO
dbopMyIie, KOIMYECTBO BEUIECTBA I10
HW3BECTHOM Macce

Hcnonb3oBarh BHYTPH M MEXKIPEAMETHBIC
CBSI3U TIPH PEIICHUU 3a/1a4

YMeTh HaxoAuTh CTENEHb OKHCJICHUS TI0
Tadmue

3HaTh OmpeneNieHHe CTENEeHU OKUCICHUS B
MIPOCTBIX M CIIOKHBIX BEIIECTBAX

CocraBnsTth bopmyIbr BEIIECTB 1o
M3BECTHBIM CTETICHSM OKHUCIJICHUS JIEMEHTOB
Cobmo1aTh mpaBuiIa TEXHUKU 0€30M1aCHOCTH
YMeTh OKasbiBaTh IMEPBYIO MOMOIIb MpH
0’KOTaxX, TpaBMax, CBSI3aHHBIX C PEAKTHBAMU
HabGmionate  ¢u3nueckue W XUMHYECKHE
MIPEBPAILCHHS U3Y9aeMbIX BEIECTB

YMeTh JenaTh BBIBOJABI TOCTE PE3YyIbTaTOB
OTIbITA

Knaccudunuposars u3yyaembie BEIIECTBA IO
COCTaBY U CBOMCTBaM

YMeTh 3aNUChIBaTh YPABHEHUS PEaKIUil
IIpurorosnenue pacTBOpOB 3aJaHHOU
KOHIIEHTPAILlMU Ha YPOKax U B OBITY

YMeThb  TOJB30BATHCS  JIOMOJHUTEIHHON
JIATEPATypPOu

CoOuroaTh TEXHUKY 0€30I1aCHOCTH

Ymerp  HaOmOZaTh M aHAIM3HPOBATH
XUMUYECKUH IKCIIEPUMEHT

3HaTh CBOMCTBA BeHIECTB M HAOIIOAATh
U3MEHEHMS B X0/1€ XMMUYECKUX peaKIuii
[TpuMeHsTH paHee TOJMYYCHHBIC 3HAHUS TIPH
pELIeHUH 33J1a4 TI0 XUMUYECKUM YPaBHEHUSIM

3HaTh METOJIbI pa3CIIEHUs CMeceil
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8. OcHoBanwusl, Ki1accu(UKAIMS, TUCCOMUALUS
1 CBOMCTBA

9. Comu, nucconuays 1 CBOMCTBA

10. Oxcuppl, ux Kiaccu(UKaIUs U CBOWCTBA
11-12.I'enernueckas CBSI3b MEXKIYy KiaccaMu
HEOPraHMYECKUX BEIIECCTB

13-15. OKHUCIHUTENBHO — BOCCTAaHOBUTEIBHbBIE
peaxkuu

16.Ilpaktuyeckas pabora NoS —
KHCJIOT COJIEH, OCHOBaHHM, OKCHJIOB
17.TToaroToBKa K KOHTPOJILHOHM paboTre
18.KonTponbsHas padota Ned

CBOMCTBA

9 knacc
ITOBTOPEHME — 4 yaca
1.XapakTepucTUKa XUMHYECKOTO 3JIEMEHTa 10
MOJIOKEHUIO B MIEPUOANIECKON CHUCTEME

2.CBolicTBa OKCHJOB, KHCJIOT, OCHOBAaHUM,
coJen B CBETE AIEKTPOJIUTAYECKON
JIACCOLIMAIIAN [Tepexoaubie 3JIEMEHTBHI,
amM(pOTEpPHOCTH

3. Ilepuonuyeckuil 3akoH M INEpHOAUYECKAs
cucreMa

4. TloaroroBka U IpOBEAEHUE
KOHTPOJIbHOM paboThl Nel

BBOJIHOU

OBIIAST XAPAKTEPUCTUKA XUMHWYECKUX
OJIEMEHTOB N XMMHWYECKUX PEAKIWM.

NEPUOUYECKUIA 3AKOH u
INEPUOUYECKA S CUCTEMA
XUMMHYECKUX SJIEMEHTOB aN.
MEH/IEJIEEBA - 12 4acoB
1. XapakrepucTuka d3JI€MEHTa IO  €ro
nojnoxkeHuro B llepmogmyeckoir  cucreme

XuMHYeCKHX d1eMeHToB JI. 1. MeHaeneeBa.
2-3 CgoiicTBa OKCHJOB, KHCIIOT, OCHOBAHHUHM U
COJIEl B CBETE TEOPUU DJIEKTPOJIUTUUYECKOU
JIUCCOIMAIIUM ¥ OKMCJICHUSI-BOCCTAHORBJICHHUS.
4. TlonsatTe 0 TMEPEXOAHBIX DJIEMEHTaX.
AMQOTEpHOCTH. I'enernueckuii pan
MEPEXOAHOTO AIEMEHTA.

5. Ilepmonuuecknii 3akoH u Ilepuomgmdeckas
cucTteMa XuUMHYeckux aiemeHtoB I .
MenpneneeBa.  XuMuyeckas  OpraHU3aLys
JKUBOM M HEXKMBOW NPUPOABI. XHUMHUYECKUI
COCTaB SApa, MaHTHM W 3€MHOM KOpBI.
XuMHYECKUE DJJIEMEHTHl B KJIETKaX JKHUBBIX
OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

6-9 OO0oOmmieHue CBeACHUH O XHMHYCCKHUX
peaknmsax.  Kmaccuduramus — XUMHYECKUX
peakluil Mo pa3auyHbIM MPU3HAKAM: «UUCIIO U
COCTaB pearupyroumx W  00pa3yrommxcs

[IpuMeHATh MOTy4YeHHBIC 3HAHHS B OBITY
3HaTh OTIpeIeIICHUS «QIIEKTPOJIHTY,
«HEDTIEKTPOJIUTY», CTENICHb TUCCOLIALINN
YMeTh BECTH HAONIOJICHHS 3a IOBEICHUEM
BEIIECTB B PaCTBOPAX M aHAIN3UPOBATh
CoOnroath  TeXHUKY O€30IacHOCTH  IpH
pabote

KoHKpeTH3upoBaTh MOHATUE «HOH)
YMmeThb CITyIIaTh co0eceTHUKa
00CYX/ICHUU PE3yJIbTaTOB OIBITA
Onpenenatb  BO3MOXKHOCTHU
peakiuii MOHHOTO 0OMEeHa
OOBSCHATD  CYHIHOCTD
oOmMeHa

HccenenoBars CBOMCTBA JIEKTPOIUTOB
CocraBisth COKpallleHHbIE
yYpaBHEHHS

XapakTepu30BaTh yCJIOBUS TEUYCHUS PEaKIUi
710 KOHIIA

npu
IPOTEKaHUs

peaKUuHUii HMOHHOIO

HMOHHBIC

YMmern I10JIB30BAaTbhCA Z[OHOJIHI/ITCJIBHOﬁ
JTUTEPaTypOM ISl MOATOTOBKH COOOIICHHIA
Uccnenoare  yciioBusi,  BIUSIOIIAE  HA
CKOPOCTh XUMUYECKUX PEaKIUi

I'oToBUTHL MMpe3CHTalru 110 TEMC

YMeTp  cpaBHHMBaTh  CBOMCTBAa  BEILECTB,
MMpUHAJIC)KAIINX K Pa3HBIM KjlacCcaM

3Hath  (QOPMYIHUPOBKY  MEPHOJUYECKOTO
3aKOHA U PACKPBIBATh €0 CMBICI
Hcnonp30BaTh MPHOOpETEHHBIE 3HAHUS U
YMCHUA B HpaKTH‘IGCKOﬁ ACATCIIBHOCTHU
OnuceiBaTh CBOMCTBA BELIECTB B  XOJI€
JIEMOHCTpAIIH

[ToHnMaTh MOHATHE NEPEXOAHbIE ITEMEHTHl U
amM(pOTEepHOCTh

YmeTh OOBSACHATH 3aKOHOMEPHOCTH
MU3MEHEHHUs CBOICTB METAJUIOB IO NEPUOIY U B
rpymme

3HaTh IJIaH XapaKTEpPUCTUKH METAJJIOB Ha
OCHOBE HX TIOJIOKEHHS B TEPUOIUYECKOU
cucreMe

OOBACHATD 3aBUCUMOCTh buznyecKkux
CBOICTB OT BUJA CBSA3U MEXKIY aTOMAMHU
Pacnio3naBaTh MOHBI METAJIIOB

[TerTaThCs IIPOrHO3UPOBATh CBOICTBa
HEU3YYEHHBIX JIEMEHTOB
Jloka3piBaTh 4epe3  OmbIThl  aM(OTEepHBII

17




BELIECTBY, «TEII0BON ek,
«HATpaBIICHUEY, «M3MEHEHHE CTereHen
OKHCJICHUS 3JIEMEHTOB, 00pa3yoImx
pearupyrommue BEIIIECTBAY, «pazay,

«UCIOJIb30BaHMUE KaTaJIN3aTOPay.
10.ITonsiTHE O CKOPOCTH XUMHUYECKOH PEAKIIUH.
DakTopsl, BIIASIOLLIAE Ha CKOpOCTb
XMUMHYECKUX PEaKLHi. Karanuszaropsl n
Kataynn3. MTHruéuropel. AHTHOKCHIAHTHI.
11-12. IToaroroska u MIPOBE/ICHHE
KOHTPOJIBHOH paboTsr Ne2

HEMETAJIJIbI — 30 yacos

1-2. OOmas xapakTepuCTHKa HEMETAJIOB.
Annotpomnusi. DIEeKTPOOTPULIATETLHOCTD.
OO1ast XxapaKTEepUCTHKA TaJIOTeHOB
3-4.Bomopon.  Ilonoxxenue B
dusznyueckue U XUMUYECKUE CBOMCTBA
5-6. Cepa, cTpoeHHe aroma, CBOWCTBA U
npuMeHeHne. COeTMHEHUS Cepbl

7. Ilpaktuueckass pabora Ne 4 — permieHue
IKCIIEPUMEHTATIBHBIX 33124

TadJIuIIE.

8-9. A3sor, crpoeHHMe aroMa M MOJICKYIIBI,
CBOMCTBA.

10. AmMmmak, CTpoeHHE, CBOHCTBA W
NpUMEHEHHE

11. Conu amMmMoHHMS

12-13. Oxcuabl azora. A30THAsE KHUCIIOTa U €€
CBOMCTBA U IPUMEHEHHE

14-15 ®ocdop, cTpoeHue aToMa, alIOTPONHS,
CBOICTRBA

16-17. OcHOBHBIE COEOWHEHHSI: OKCHIBI,
oprodochopHas KHCIIOTA, dbochopubie
ynoopeHus

18-19. Yruepon, cTpoeHHE aToMa, aJlFIOTPOITHS,
CBOMCTBA.

20. Okcupl yrirepoaa

21-22. Kap6oHnartsl. Pemenue 3amau
23.Kpemuwii 1 ero coequHeHus. CHIINKAThI

24. TIlpaktuueckas pabora Ne5- perieHue
IKCTIEPUMEHTATBHBIX 33124

25-26. Pemienne pacyeTHbIX 3a1a4

27 Ilpaktrueckas pabota Ne6- momydeHue,

coOupaHue U pacro3HaBaHUE ra3oB

28-29. [oarotoBKa K KOHTPOJIBEHOM padoTe

30. KonTposnpHas padora Ne2

METAJUIBI — 20 gacos

1-2.IlonoxeHne MeTauioB B INEPHOAMYECKON

CHUCTEMEe, CTpPOCHHE arToMOoB, (H3UUecKue
CBOMCTBA
3-4. XuMuyecKHe€  CBOWCTBAa  METAJUIOB,

KOppo3usl, CIJIABbI, TOJTYYCHUC MCTAJJIOB

XapaKkTep METAJLJIOB

OnuceIBaTh CBOMCTBA U3y4aEMbIX BEILECTB Ha
OCHOBE HaOJIIOICHHI 3a UX MPEeBpaICHUEM
CoOroaTh TEXHUKY 0€3011aCHOCTH
3anuckBaTh ypaBHEHUS peakiuit B
3JIEKTPOHHO-HOHHOM BHIE

JUis  MOATOTOBKM — KPaTKUX  COOOIICHUH
MOJIb30BATHCS IOTIOJHUTEIILHOM JINTEPATYPOil
['oToBUTH npe3eHTanun

YmeTpb OOBSICHATD 3aKOHOMEPHOCTH
U3MEHEHHsI CBOMCTB HEMETAIOB B INEPUOJAX
¥ TJIaBHBIX TOATPYIIIIAax

Jlenate BBIBOIBI O XapakTepe H3MEHECHUS
CBOMCTB HEMETAJIJIOB

['0OTOBHUTH BBICTYIJICHUS 110 TEMaM
Pacnio3naBaTe aHUOHBI

Hcnonp3oBaTth MpHOOpETCHHBIC 3HAHUS U
YMEHUS B IPAKTUIECKOH IeSTETLHOCTH
Co0:roaTh TEXHUKY 0€30I1aCHOCTH

YMeTh 00BSCHITh Ha OCHOBE aJUIOTPOTIHU
MHoroo0pa3usi BeecTB

BbUucnaTe 1Mo XMMHYECKHM YPaBHEHUSIM
Mmaccy, 00beM M KOJIMYECTBO BEIECTBA OJHOTO
U3 TPOJYKTOB PEAKIMHU M0 MAacce MCXOIHOTO
BEIIIECTBA, COJIEPIKAILEro MpUMecH
YcTaHaBIMBaTh MO XUMHYECKHM (popmynam
NPUHAAIEKHOCTh BELIECTB K OIMpPEIeIEHHOMY
KJIACCY COCIMHEHUI

3anuchiBaTh YpaBHEHMs peakluil B MOHHOM
BUJIC

ComocTaBisTh CBOHCTBa
KOHIICHTPUPOBAHHBIX U Pa30aBICHHBIX
BeicnymBanue MHEHUE IPYTUX

KHUCJIOT
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5-6. OOmas  xapakTepUCTHKA MLIETOYHBIX
MeTautoB. CoeIMHEHUS METOYHBIX METAIIIIOB
7-8001m1as XapakTepUCTUKA HJIEMEHTOB BTOPOU
TPYIIIbI TJIABHOM MOTPYIIITBI

9-10. AOMUHUH, CTPOECHHE aToMma,
bu3HYeCKre U XUMHUYECKUE CBOMCTRA.
11. CoenuHeHust aaOMUHUS, TPUMEHEHUS

ATIOMUHUS
12-14 XKene3o, ¢usznueckne U XUMHUYECKHE
cBoiicTBa. Baxkunelimume coyn. 3Ha4eHUE Keye3a
Y €ro COCIMHEHUN
15. [TpakTrueckas
OCYIIECTBIICHUE LETIOYKH
METAJIJIOB
16. Pemenne 3ama4 Ha ONpEIEICHHE BBIXOJA
MIPOJIYKTa PeakLuu
17 Ilpaktruyeckass pabora Ne2- monydeHuwe u
CBOICTBA COCIMHEHUN METAIIJIOB
18. IIpaktmueckas pabora Ne3- pemieHue
SKCIIEPUMEHTAIBHBIX 3a/a4 IO OIpPEJCICHUIO
METaJUIOB
19. IloaroroBka K KOHTPOJIBHOM paboTe IO
Teme «MeTasbl»
20. KontponbHnas padora Ne 3

OBOBIIEHUE — 4 gaca
1.Ilepuonnueckuii 3akoH wu Ilepuogmueckas
cucteMa XuMudeckux oanemeHtoB JI. .
MengeneeBa. Buasl XMMHYECKHX CBS3€U U
THUIIBl KPUCTAIUNIMUECKHUX PEIICTOK.
2. Knaccudukanus XUMHUYECKHX PEaKIUi Mo
pa3nuuHbIM npu3HakaMm [IpocTeie U CloXKHBIE
BEIIIECTBA. Mertabl u HEMETaJlIbI.
['eneTndeckue psAnbl MeTalljia, HEMETalla U
MEePEXOHOTO MeTaIa.
3. [ToaroroBka K KOHTPOJILHOU paboTe
4. KonrposbHas pabora Ne 4

pabora Nel-
MPEBPALLECHUI

Hcnonp30BaTh  TOJNyYEHHBIC 3HAHMS IS
O0e3omacHOr0 OOpalieHusi C TOPIOYUMH H
TOKCHUYHBIMHU BEIIECTBAMHU

HpI/IMeHSITB IMMOJIYYCHHBIC 3HaHUA JUIA
00BICHEHHUS MHOFOO6paSI/I${ OpPraHu4Y€CKuXx
BCIICCTB

YMeTh pa3nuyuaTh OpraHU4eCKHE BEIIECTBA 110
(YHKIMOHATIBHBIM TPYIIIIaM

Ymerp Ha3bIBaTh BELIECTBA
MEXIyHAPOJAHOW HOMEHKIIAType
OOBACHATH 3aBUCHUMOCTb CBOHCTB OT HX
CTPOCHHUS

IIpoBOAUTH HKCIEPUMEHT IO PACIO3HABAHUIO
OpraHN4YCCKUX U HCOPIraHNYCCKUX BCUICCTB

10

Y4eOHo-MeTOoAMUYECKOE U MATEPUATIBLHO-TEXHHYECKOe o0ecneueHue 00pa3oBarebHO
IeATeJILHOCTH
8 kiaacc

1. Tabpuensu O. C., Bockoboitnukosa H. II.,

AmykoBa A. B. HacrosnbHas KHMra y4uTens.

Xumus. 8 k 11.: Meroauueckoe mocodue. — M.: JIpoda, 2002—2003 rr.
2. Xwumus. 8 k.. KoHTposbHbie U mpoBepodHbie paborhl k yueOHuky O. C. T'aOpuensHa
«Xumus. 8»/ O. C. T'abpuensy, I1. H. bepe3kun, A. A. Ymakosa u 1p. — M.: Ipoda, 2003—

2005 rr.

3. T'abpuensn O. C., Cmupuosa T. B. M3ydaem xumuto B 8 kiI.: JMnakTH4ecKue MaTeprabl, —

M.: bimuk mmoc, 2004 T.

4. T'abpuemnsa O. C., SmykoBa A. B. Pabouas terpans. 8 xi. K yuebnunky O. C. ['abpuensna

«Xumus. 8». — M.: [Ipocda, 2008 .

5. Tabpuensn O. C., PynoB H. H., TonkynoB B. N. Xumuueckuii 3kCiepuMeHT B OCHOBHOM

mikone. 8 k1. — M.: llpoda 2005 r.

19




6. 'abpuensn O. C., Bockoboitnukosa H. I1. Xumuss B Tectax, 3amavax, yIpaKHEHHIX.
8— 9 xi1. — M.: Jlpoda, 2007 r.

9 knacc
1. [TpumepHas nmporpamMma OCHOBHOT'O 0011IeTr0 00pa3oBaHus 10 XMMHUH (0a30BbIl YPOBEHb ),
2. ABropckas nporpamma O.C. TabOpuensiHa, coorBercTBytomas ®DenepabHOMY

['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAApPTy OCHOBHOTrO  oOmiero oOpa3oBaHUS U
JomnyiieHHass MuUHUCTepCTBOM oOpa3oBanuss M Hayku Poccuiickoir ®epepammu (O.C.
I"abpuensu [TporpamMa Kypca Xumus Ui 8-9 KJ1accoB 00111€00pa30BaTEIbHBIX YUPEKICHHUI /
O.C. TI'abpuensa. — M.: lpoda, 2012 r.).

3. Tabpuensu O. C., OctpoymoB /. I. HacrompHas KHuTra y4yuTens. Xumus. 9 K JL:
Metoaunueckoe nocodue. — M.: Ipoda, 2010r.

4, Xumus. 9 k n.: KoHTponbHbie M mpoBepouHbie paboThl kK ydeOHuky O. C. ['aOpuensHa
«Xumus. 9 / O. C. I'abpuensy, [1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.

5. I'abpuensu O. C., OctpoymoB /. I'. 3ydaem xumuio B 9 K J1.: JIWTaKTHYECKHUE MaTEpPHAIIBI.
— M.: biuk mmroc, 2009r.

6. I'abpuensan O. C., fAmykosa 4. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. I'abpuensina
«Xumust. 9. — M.: [Ipocda, 2012r.

7. I'abpuensu O. C., BockoOoitnukoBa H. /1. Xumus B TecTax, 3afadax, yIpaXKHEHHSIX. 8—
9 xi1. — M.: Ipoda, 2009r.

MaTepuajibHO-TeXHHYECKOe o0ecreyeHne

Jns obydyenust oOy4aronuxcs OCHOBHOTO OOIIero 0oO0pa3oBaHUS B COOTBETCTBUU C Tpe-
ooBanmsiMu DenepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENLHOTO — CTAaHAApPTa HEO0O0XOIuMa
peanuzanus AesTeIbHOCTHOTO MOoAXoAa. JeaTeabHOCTHBIN MOIX0/] TPeOYeT MOCTOSHHON OMOpPHI
nporecca oOyueHHs] XMMUU Ha JEMOHCTPAIIMOHHBIH AKCIEPUMEHT, MPAKTUYCCKHE 3aHATHS H
71ab0paTOpPHBIE OMBITHI, BHINIOIHIEMbIE O0ydatonumucs. Kabuner xumun OCHAIIEH KOMILUIEKTOM
JIEMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO OOOPYAOBAHHS MO XUMHUM JUISI OCHOBHOW INKOJBL. B
KaOMHEeTe XUMHHM  OCYILECTBIISIIOTCS Kak ypouHas, TaKk ¥ BHEypouHas (QopMbl ydyeOHO-
BOCITUTATEILHON  JIEATETbHOCTH ¢ oOywatomumucs. OcHaimieHue B OOJbINEH  4YacTu
coorBercTBYeT Ilepeunto oOopynoBaHus KaOMHETa XMMHMU W BKJIIOYAET pa3IMYHbIC THIIbI
cpeactB oO0ydeHus. Bonblrylo 4YacTh OOOPYJIOBaHHUSI COCTABISIIOT y4eOHO-TIPAKTHYECKOE W
yueOHo-1abopaTopHOE 000PY0BaHUE, B TOM YHCIIE KOMIUIEKT HATYpaJIbHBIX 00BEKTOB, MOJIEIH,
npuOOpsl M HMHCTPYMEHTBHI JUISI TIPOBEJNCHHS JEMOHCTpAllMd W TMPAKTUYECKUX 3aHSATHIA,
JIEMOHCTpallMOHHbIE TaOIUIIBI, BUJICO, MEIUAa OCHALIIEHHUE.

Hamypanvnvie o6vexmoi

HarypasnbHble 00beKThI, UCTIONIb3yeMble B 00yYEeHUN XMMUH, BKIIOYAIOT B €05l KOJIJIEKIUH
MHUHEpAJIOB M TOPHBIX TOPOJ, METAJUIOB M CIUIABOB, MUHEPAIbHBIX yIOOpEHHWH, Iiactmacc,
Kay4yKOB, BOJIOKOH H T. JI.

O3zHakoMieHre oOOydaromuxcsi ¢ 0o0pa3llaMM HMCXOJHBIX BEIIECTB, MOJIYINPOIYKTOB U
TOTOBBIX M3JIeNUN MO3BOJSIET MOJYYUTh HArIAAHOE MpeAcTaBlIeHue o0 ATUX Marepuanax, ux
BHEIITHEM BHJIE, & TAK)KE O HEKOTOPHIX (PM3UIECKUX CBOMCTBAX.

Xumuueckue peaxmuguol u Mmamepuavl

OOparrenrie co MHOTUMH BEIIECTBaMU TpeOyeT CTPOroro coOIIOJEHUS MPaBUi TEXHUKHU
0€30MacCHOCTH, OCOOEHHO TpH BBIIOJHEHWH ONBITOB caMUMHM oOyuarommmucsi. Bce
HEOOXOJMMBIE MEpPhl TIPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JIOKyMEHTax |
UHCTPYKLHUSAX.

Xumuueckas nabopamopuas nocyoa, annapamaol U npudopwvl

XuMHUecKasi TOCyAa MOJpa3JeNsercss Ha JB€ TPYNNbl: s BBIMIOJIHEHUS OIBITOB
00yJaromuMHUCS U JeMOHCTPAIIMOHHBIX OITBITOB.

[Tpubopsl, anmapatel U YCTAaHOBKH, HCIIOJIb3YEMbIE Ha YPOKaX XWMUH, MOAPA3ICIAIOT Ha
OCHOBE MTPOTEKAIOIINX B HUX (PU3NIECKUX H XUMUYECKHX.

O6opynoBaHue:
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MukponabopaTopusi XuMU4ecKasi;

MPOOUPKH CTCKIISTHHBIC,

KOJIOBI KOHMYECKHUE;

CTaKaHbl CTEKJIIHHbIE Ha 50 MI;

NAJIOYKHU CTEKJISIHHBIE;

TPYOKU COETUHUTEIIbHBIE: CTEKIIIHHBIE, PE3UHOBDIE;

IPOOKU PE3UHOBBIE;

CIIUPTOBKHY;

JIepIKaIIKU 151 IPOOUPOK;

HITaTUB Ja00PaTOPHBIA;

HITATHB JUIs TPOOUPOK;

BOPOHKA CTEKJISIHHAS,

bubTp;

CIINYKH;

acOecToBast CETKa;

JYYUHKH.

Mooenu

OObekTaMu MOJICIHPOBAHUS B XHMHH SIBISIOTCS AaTOMBI, MOJEKYJbI, KpPUCTAIBL,
3aBOJICKHE alapaThl, a TAKXKE MPOUCXOJISALINE ITPOLIECCHI.

B npenonaBanuy XUMHUH HUCTIOIB3YIOTCS MOJIEIH KPUCTAJUIMYECKUX PEHIETOK rpaduTa, mo-
BapeHHON COJM, HAOOpbl MOJENied aTOMOB JUISl COCTAaBJICHHUS IIApOCTEPIKHEBBIX MOAeel
MOJIEKYJL.

Yuebnvie nocobus na newamnou ocnose

B mpouecce o0yueHHS XUMHUU UCHOJB3YIOTCS CIAYOmMe TaOaUIbl MOCTOSHHOTO
skcnoHupoBanus: «llepuoanueckas cucrema xumuyeckux snemeHToB J[.M. MeHneneeBay,
«Tabnuua pacTBOPUMOCTH KHUCIOT, OCHOBAaHHMA U colei», «DJIEKTPOXUMHUYECKUH Pl
HaIpsSHKEHUN MeTauioB», «KpyroBopoT BelecTB B IPUPOAE» U JP.

HJIaHI/IpyeMbIe pe3yjbTaTbl H3YUYCHUS yqeﬁﬂoro npeamMera

B pe3ynbrare nzydeHus XuMHM 00yJaroImunics:

— HAY4YMTCS OCO3HaBaTh OOBEKTHBHYIO 3HAYUMOCTh OCHOB XMMHMUECKOW HayKH Kak OO0JIaCTH
COBPEMEHHOI'0  €CTeCTBO3HAHMS, KOMIIOHEHTa OOIled KyJabTYpbl W  INPaKTHYECKOM
JESITEIbHOCTH YeJOBEKa B YCJIOBMSIX BO3pACTAIOIIEH «XMMHU3ALMW» MHOTUX chep KU3HU
COBPEMEHHOT0 00IIIeCTBa;

— OBJAJeeT CHCTEMON XMMHUYECKMX 3HAHUW — TMOHATUSAMH, 3aKOHAMM, TEOPUSIMU M S3BIKOM
HayKd, MMEIOIUMH BakHOe o0meoOpa3oBaTelbHOe M IO3HABaTelIbHOE 3HAYEHUE,
€CTECTBEHHO-HAYYHBIMU METOJAMHM HCCIIEOBAaHUS BEIECTB M XUMHYECKHX SBJICHUH,
CBEJCHMSIMU 110 UICTOPHH CTAHOBJIEHUSI XUMHUHU KaK HAYKU;

— TMOJIYYMUT TMPEACTABIECHUE O CIOKHOM KOMIUIEKCE OTHOIIEHHH B CHCTEMAax «UEIOBEK —
BEIIECTBO» M «BEIIECTBO — MaTepHall — IMpakTU4ecKas AeATeIbHOCTb», O pOJIM HAayKd B
CO31aHMH HOBBIX MaTEpUAJIOB U UICTOYHUKOB SHEPIUU;

— YCBOMT OCHOBBI XHUMHYECKONW TPAaMOTHOCTM KaK OCHOBBl aHalIM3a W IUIAHUPOBAHUSA
HKOJIOTMYECKH Oe30MacHOro IMOBEJACHHUS B LENAX COepeXeHMsl 3[0pOBbS U OKpYKarouiei
CpeJBbl.

— B mponecce n3yueHnss XuMuu 00y4Jaromnuicss OCHOBHOM IITKOJIBI:

— yOeauTcs B TOM, YTO B OCHOBE MHOTIMX SIBJICHHM XMBOM M HEXKUBOM MPHUPOABI JIEXKAT
XUMHUYECKHE MTPEBPALICHUS HEOPTaHUYECKUX U OPIraHUYECKUX BEILIECTB;

— yIIIyOWT MpeAcTaBlIeHUE O MaTepHaIbHOM €IUHCTBE MHPA;

— OBJIQJICET YMEHHUSMHU YCTAHABJIMBATH CBSI3M MEXIY peaibHO HAOII0JaeMbIMU XUMHYECKUMHU
ABJICHUSIMU U MIPOLIECCAMU, IPOTEKAIOLMMHU B MUKPOMUPE aTOMOB U MOJIEKYJI,;
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— OOBSCHATH MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT COCTaBa H
CTPOEHUS, a TaKXkKe 00yCIOBICHHOCTh IPUMEHEHHS BEIIECTB OCOOEHHOCTSIMU UX CBOICTB;

— aHAJTM3UPOBaTh U OOBEKTUBHO OIICHUBATH )KU3HEHHBIEC CUTYAllUH, CBSI3aHHbIE C XUMUEH;

— mpuoOpereT HaBBIKM 0e30macHOro OOpamieHus C BELIECTBAMHU, HCIIOJIB3YEMbIMH B
IIOBCEIHEBHOU KU3HU.

— M3yuenune xuMHuM IpeOCTaBUT 00yUarOIIEMYCsl BO3MOKHOCTb!

— pa3BUBaTh U COBEPIIEHCTBOBATh MHANBUYAJIbHbIE CIIOCOOHOCTH; HHTEPEC K MUPY BEILECTB U
UX IpeBpallleHUH; oO0mieyyeOHble  MHTEUIEKTyalbHblE YMEHHMS  CIOCOOCTBYIOLIME
nprOOPETEHUIO OMbBITa TBOPYECKOW W IMOMCKOBOM JEATENbHOCTH, B YaCTHOCTU YMEHHUS
CpaBHUBATb M KJIACCU(PUIMPOBATE OOBEKTHI, BBIABIATH HNPUUYMHHO-CIIEICTBEHHbIE CBSI3H,
(dopMynHpoBaTh THUHOTE3bl W TPOBEPITh UX B XOJA€ OJKCIEPHUMEHTA, apryMEHTHPOBATH
BBIBO/IbI, OTCTaUBaTh MHEHHE, UCIIOJIb3YS IIPU 3TOM aJIeKBaTHbIE JJOKA3aTEIbCTBA;

— mpuoOperaTh HaBBIKK PA0OTHI € PA3IUYHBIMM HCTOYHMKAMH HWHQPOPMALMU MO0 XUMHUH
(cmoBapu, CHpaBOYHUKHM, XpecTomartuu, MHTEepHET W 1p.), a TakkKe yMEHHE OOBEKTHBHO
OLIEHUBATh HH(OPMALIMIO O BELIECTBAX, UX MIPEBPAIIECHUAX U PAKTUUYECKOM IPUMEHEHHH;

— COBEPIIEHCTBOBAaTh YMEHHs IUIAHUPOBATh M PAIlMOHAIBHO OpPraHW30BHIBATH y4eOHO-
[IO3HABATEJIbHYIO IESATEIbHOCTh, IPUMEHATH [10JIyY€HHbIE 3HAaHUS B HOBOI CUTYaIUH;

— mpuoOpeTaTh HaBBIKM CaMOOOpA30BaHHMA W  TPAKTUYECKOTO  COTPYIHUYECTBA  IPH
OpraHu3alliil ¥ BBINOJHEHUHM XHMHUYECKOTO OJKCIIEPUMEHTA, NPOBEICHUH H 3alluTe
YYEHHUYECKUX IPOEKTOB I10 HCCIEJI0BAaHUIO OTJEJIBHBIX BEIIECTB M XUMHUYECKUX SIBJICHUH,
HaOJII01aeMBIX B PUPO/JIE U IOBCEAHEBHOM KU3HHU.

Takum oOpa3oMm, B pe3yibTaTe HU3yY€HHMs XHMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro
00pa3oBaHUs O0YYAIOUIMIICS MOTYYUT MOATOTOBKY, TOCTaTOYHYIO JJISl TIPOJIOJKEHUST O0yUYECHUS
B CTaplledl LIKoJIe M CPEeJHUX NPO(ecCHOHATIBHBIX O00I1e00pa30BaTENbHBIX YUPEXKICHHUSIX, a
TaKXKe IproOpeTeT KIIF0YEeBble KOMIETCHIIMHN, UMEIOIINE YHUBEPCATHHOE MPUMEHEHHUE B JIFOOOM
BUJIE JESTEIbHOCTH.

[Tnanupyemble pe3yabTaThl OCBOSHUS MPEAMETHOTO COJCPKAHUS IO XUMUH TPE/ICTABICHBI
10 OCHOBHBIM pa3fieslaM COJIep KaHus IPUMEPHOI MpOrpaMMbl OCHOBHOTO 00IIero 0Opa3oBaHUs
10 XMMUH.

Paszoen 1. Ocnosnuvle nonsimus xumuu (VposeHs amomMHO-MOJEKVIAPHbIX NPeOCmasieHull)

BrImyckHUK HayduTCS:

— OIMKCHIBATh CBOWCTBA TBEPABIX, )KUKUX, Ta3000pa3HbIX BEILECTB, BBIIEISS UX CYILIECTBEHHBIE
NpPU3HAKH;

— XapaKTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATH IPHYMHHO-
CJICZICTBEHHBIE CBSI3U MEKIY TaHHBIMHU XapaKTEPHCTUKAMH BEIECTBA;

— PACKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATHH «aToM», «MOJIEKYJa», «XUMHUECKUH
BIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBO», «BAJIEHTHOCTbY», HCIONb3YS
3HAKOBYIO CUCTEMY XUMHUH;

— u300pakaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIBIO XMMHUYECKHX (OPMYJ U CYIIHOCTh
XUMHUYECKHX PEaKLUil ¢ TOMOIIBIO XUMUYECKUX YPaBHEHUI;

— BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYISIDHYI0O M MOJSPHYIO MAacChl BENIECTB, a TaKke
MacCOBYIO JIOJF0 XHMHYECKOTO DJIEMEHTa B COCAMHEHUSX ISl OIEHKH WX IMPAKTHYECKOU
3HAYMMOCTH;

— CpaBHHUBATh 110 COCTABY OKCHUJIbI, OCHOBAHMUS, KHCIIOTHI, COJIH;

— KJaccu(UIUPOBaTh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIH 110 COCTaBY;

— OINMKCHIBATH COCTaB, CBOMCTBAa M 3HAaYeHHE (B NPUPOAE M TNPAKTHUECKOW IesITeIbHOCTH
4eJI0BEKa) MPOCTHIX BELIECTB — KUCIOPO/ia U BOAOPOAA;

— J1aBaTh CPaBHUTEIBHYIO XapaKTEPUCTHKY XHMMUYECKHUX 3JIEMEHTOB M BKHEHIIIMX COEIMHEHHH
€CTECTBEHHBIX CEMEWCTB IIEIOYHBIX METAJIOB U TaJOT€HOB;

— TOJIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U XUMUYECKOH MOCYA0M;
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— TMPOBOJIUTH HECIIOKHBIE XMMHUYECKHUE ONBITHI M HAOTIOACHHUS 3a W3MEHEHHUSMU CBONCTB
BEIIECTB B IpoOIIECCe MX MPEeBpALICHU; COOMI0AaTh MpaBujia TEXHUKH O€30MacHOCTU TNpHU
MIPOBEJICHU M HAOJIFOICHUI U OTBITOB;

— pa3iInyaTh SKCIEPUMEHTAIBHO KUCIOTHlI M IIEJIOYH, MOJIb3YACh MHAMKATOPAMH; OCO3HABATH
HEO00XO0UMOCTh COOJIOICHHSI Mep 06€30MacCHOCTH MPHU OOpAIIeHUH C KUCIOTaMU U IIEI0YaMH.

BrInmycKHHUK MOJYYUT BO3MOKHOCTh HAYUHTHCSI:

— IpaMOTHO 00paIaThCcs ¢ BEIIECTBAMU B TOBCEIHEBHOMN KHU3HMU;

— 0CO3HaBaThb HEOOXOJUMOCTH COOJIOJCHHS MPABUII HKOJIOTHMUECKH O€30MacHOr0 MOBEICHUS B
OKpY>Karollel MpUpOIHON Cpee;

— MOHMMAaTh CMBICA H HEOOXOJAMMOCTb COOJIIOJICHUSI TMpEANUCaHuM, MpeyiaraéMbIX B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

— HCIIOJIB30BAaTh  MPHOOPETEHHBIE  KIIOYEBbIE  KOMIIETEHTHOCTH  MPU  BBINOJHEHHUH
MCCJIE0BATENbCKUX MPOEKTOB 10 XUMUH;

— pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEACTBA YCTHOM M MUCbMEHHOM
KOMMYHHKAIIMM TpU paboTe C TEeKCTaMu Y4eOHHWKA W JOIMOJIHUTENBHON IJHUTEpaTypoil,
CIIPABOYHBIMU TAOJIMIIAMHU, MPOSIBJISATH TOTOBHOCTh K YBOKCHHIO WHOW TOYKU 3PCHUS TIPU
00CYXXJIEHUH Pe3y/IbTaTOB BBIIOJIHEHHOMN paboThI,

— OOBEKTHBHO OIICHMBATh MH(OPMAIIMIO O BEHIECTBAX W XMMHYCCKHUX TPOIECcCax, KPUTHUSCKU
OTHOCHUTBHCSI K TICEBJJOHAYYHOH HH(OpMaIuM, HET0OPOCOBECTHOW peKiiaMe, Kacaroulencs
MCII0JIb30BaHUSI PA3JINYHBIX BEILIECTB.

Pa3zoen Il. Ilepuoouueckuii 3akon u nepuooudecKas cucmema XumMudeckux snemeHmos /l.

U. Menoeneesa. Cmpoenue eewyecmea

BrinmyckHuk Haydurcs:

— KJIaccu(UUUPOBATh XUMUYECKHE DJIEMEHTHl Ha METaJlIbl, HEMETaJUIbI, YJIEMEHTBI, OKCUIBI U
TUAPOKCUABI KOTOPBIX aM(pOTEPHBI, © HHEPTHBIE AJIEMEHTHI (Ta3bl) 711 OCO3HAHMS BaKHOCTU
YHOPSAIOYCHHOCTU HAYYHBIX 3HAHUIA,

— packKpbIBaTh CMbICH nepuoauyeckoro 3akona J[. . Menpeneesa;

— ONUCHIBATh W XapaKTEepPH30BaTh TAOIMUHYIO (OPMY MEPUOIUYECKON CHUCTEMBI XUMHYECKHX
AJIEMEHTOB;

— XapakTepu3oBaTh COCTaB AaTOMHBIX SJIEp W paclpeiesieHHe 4Yucia OJJIEKTPOHOB TIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHMYECKHX JJIEMEHTOB MAJIBIX TEPHOJIOB MEPUOTUUECKOM
CHCTEMBI, a TAKXKE KaJIus U KaJbLus;

— pa3nuyuath BUJABl XUMHUYECKOW CBSI3U: HMOHHYIO, KOBAJICHTHYIO TMOJSPHYIO, KOBaJEHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

— M300paXkaTh AIEKTPOHHO-HOHHBIE (POPMYITBI BEIIECTB, 00OPa30BAHHBIX XUMHUYECKUMHU CBSI3IMU
pa3Horo BUA;

— BBIIBJISATH 3aBUCUMOCTH CBOMCTB BEUIECTB OT CTPOEHUS HUX KPUCTAUIMYECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUNTMYECKHX;

— XapakTepu3oBaTh XUMHUYECKHE DJIEMEHTHI W HMX COCIWHEHHUS Ha OCHOBE IOJIOKECHHS
AJIEMEHTOB B TIEPUOUIECKON CUCTEME M OCOOCHHOCTEHW CTPOCHUS UX aTOMOB;

— OIUCHIBaTh OCHOBHBIE 3Tamnbl OTKpbITUsA JI. M. MeHaeneeBbM NEepUOANMYECKOrO 3aKOHA U
MEPUOANYECKON CHUCTEMBl XMMHYECKUX D3JIEMEHTOB, XKH3Hb U MHOTO000pa3HYI0 Hay4HYIO
JIeATETLHOCTh YYEHOTO;

— XapakTepu3oBaThb HAy4HOE M MHPOBO33PEHUYECKOE 3HAYEHHE IMEPUOJMYECKOr0 3aKOHa U
MEPUOANYECKON CUCTEMBI XUMHUECKUX A1eMeHTOB . . MeHnneneesa;

— OCO3HaBaTh HAYYHBIC OTKPBITHUSI KaK Pe3ybTaT JJIUTEIHHBIX HAOIIOICHUMN, OTIBITOB, HAYIHOU
MTOJIEMHMKH, TPEOIOJICHHS TPYAHOCTEN U COMHEHUM.

BrInycKHHUK MOTYYUT BO3MOKHOCTh HAYUUTHCSI:
— OCO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUM IJIs MPAKTHUECKOU JIEeATETLHOCTH YETIOBEKa,
— ONUCHIBATh U3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHaJN3a;
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IPUMEHSTh 3HAHHSA O 3aKOHOMEPHOCTSX NMEPHOAUYECKON CHCTEMbl XMMHUYECKUX IJIEMEHTOB
JUIsl OOBSCHEHUS U TIPEBUACHUS CBOMCTB KOHKPETHBIX BELIECTB;
pa3BuBaTh HMH(GOPMAIMOHHYIO KOMIIETEHTHOCTb IOCPEICTBOM YIUIYOJIeHHs 3HAHUH 00
VCTOPUU CTAHOBJIEHHUS XMMHYECKON HAYKH, €€ OCHOBHBIX IOHATHI, IEPUOJUYECKOIO 3aKOHA
KaK OJTHOTO M3 BXHEHIIINX 3aKOHOB MPHUPOJIBI, a TAK)KE O COBPEMEHHBIX JOCTUKEHHUSIX HAYKU
U TCXHUKH.

Paszoen Ill. Muozoobpasue xumuueckux peakyuti

BrinyckHUK HayduTes:
OOBSACHATH CyTh XMMHUYECKUX MPOIIECCOB U X MPUHILHUIIUAIBHOE OTINYKE OT (PU3HUECKUX;
Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIU;
yCTaHABIMBATh MPHUHAJIKHOCTh XUMUUYECKON PEAaKIMK K OMpPEeeIeHHOMY THUITY 110 OJHOMY
U3 KJIacCU(UKALMOHHBIX TPU3HAKOB: 1) MO YHUCIAYy W COCTAaBY MCXOJHBIX BELIECTB U
IPOAYKTOB peakluu (peakuuu COEAMHEHUs, PA3IOKEHMs], 3aMellleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHI (PEeaKIMK SK30TEPMHUUYECKUE U IHIOTEPMUUYECKUE);
3) MO U3MEHEHUIO CTENEHEW OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB (peakUuu OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC); 4) TI0O 00PAaTUMOCTH TIpoliecca (peakuu 00paTuMbie 1 HEOOpaTUMBIE);
Ha3bIBaTh (PaKTOPHI, BIUSIIONINE HA CKOPOCTh XMMUYECKUX PEaKIIHii;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIIEHHE XUMUYECKOTO PaBHOBECHS;
COCTaBIISITh YPAaBHEHUS JEKTPOIUTHUECKON JUCCOIMAIMN KUCIIOT, MIEI0Ye, Coeil; MoIHbIe
U COKpallleHHble HOHHBbIC YpaBHEHUS peakuuid oOMeHa; ypaBHEHHUS OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUii;
MPOTHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakiuil 1o (opmynaM/Ha3BaHUSM MCXOIHBIX
BEIIECTB; OMPEIEISITh UCXOIHBIE BEeLIeCTBa 10 (GopMyliaM/Ha3BaHUSIM MPOJTYKTOB PEaKIIUU;
COCTaBJISITh YpPAaBHEHUS peakUui, COOTBETCTBYIOIIUX IIOCIEA0BATEIBHOCTH («IEHOYKE)
IIpPEBpaLEHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;
BBISIBJISITH B IIPOLIECCE OKCIEPUMEHTa MPHU3HAKU, CBUACTEIbCTBYIOIIME O MPOTEKAHUU
XUMHUYECKON PeaKIlni;
IIPUTOTOBJIATH PACTBOPHI C OIIPEAEICHHON MAaCcCOBOM J10JI€M paCTBOPEHHOIO BEIIECTBA;
OTIPEENATh XapaKTep CpPelibl BOJHBIX PACTBOPOB KHUCIOT U IIEJI0YEH 0 U3MEHEHUIO OKPacKu
WHIUKATOPOB;
MPOBOAMTh KAYECTBEHHbIE PEaKIMM, MOJITBEP)KIAIOUINE HaJlMuWe B BOJHBIX pPacTBOPAx
BEIIECTB OT/IEJIbHBIX KATHOHOB U aHHOHOB.

BBINyCKHMK MOJTYyYUT BO3MOXHOCTb HAyYUTHCS:
COCTaBJISITh MOJIEKYJISIDHBIE U TIOJIHBIE WOHHBIE YpPAaBHEHHUS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;
IIPUBOJIUTH TNPUMEPHI PEAKIMM, MOATBEPKIAIOUIMX CYIIECTBOBAHUE B3aUMOCBSI3U MEXIY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BEIIECTB;
IIPOTHO3UPOBATh PE3YyIbTAThl BO3JACHCTBUS Pa3NUYHbIX (PAKTOPOB HAa HM3MEHEHUE CKOPOCTH
XUMUYECKON PEAKIINU;
IPOTHO3UPOBATh PE3y/IbTAaThl BO3ACUCTBUS PAa3IMYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHSI.

Pazoen IV. Mnozoobpasue sewecms

BrInycKHUK HAy4UTCS:
ONpeAeNaTh MNPUHAMJICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY U3 M3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;
COCTaBJIATH (POPMYIIBI BEIIECTB MO0 UX HA3BAHUSM;
OTIpEeeNATh BaJICHTHOCTh U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;
COCTaBIATh (OPMYJBl HEOPraHUYECKUX COEAMHEHWH TI0 BaJEHTHOCTSAM M CTENEeHSIM
OKHUCJICHHS 3JIEMEHTOB, a TakXe 3apsiiaM HOHOB, yKa3aHHBIM B TalOJIMIle PacTBOPHUMOCTH
KHUCJIOT, OCHOBaHUM U COJIEH;
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OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHMsS (PU3MYECKHMX W XHUMHYECKHX CBOWCTB MPOCTBIX
BEIIECTB (METAIJIOB M HEMETAJUIOB) M UX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMH
BTOPOT'O U TPETHETO MEPUOJIOB;
Ha3bIBaTh OOIIME XUMHUYECKHE CBOICTBA, XapaKTepHBbIC JUIsl TPYII OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
Ha3bIBaTh OOIIME XUMHYECKHME CBOWCTBA, XapaKTepHbIE I KaXKAOTO U3 KIIACCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;
IIPUBOAUTH MPUMEPHI PEAKIUM, MOATBEPKAAONIMX XUMHUUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILECTB: OKCHUJIOB, KMCIIOT, OCHOBAHMI U COJIEH;
ONpEAENATh BEIIECTBO-OKUCIUTENb W  BELIECTBO-BOCCTAHOBUTENIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKLUsX;
COCTaBJISITh OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIA OanaHc (ISl M3YYEHHBIX pEaklMii) M0
MIPEAJIOKEHHBIM CXEMaM PEaKIIMii;
POBOJIUTH J1a0OpAaTOPHBIE OMBITHI, MOATBEPXKIAIOIINE XMMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHUX BEILECTB;
MIPOBOJMTH JIAOOPATOPHBIC OMBITHI MO TMOJYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEUICCTB:
BOJOPOJa,  KUCIOpPOJA,  YIJIEKUCIOro  rasa, aMMHaka, COCTaBJIATb  ypaBHEHUS
COOTBETCTBYIOLIMX PEAKIIUH.

BbInycKHUK IOJTyYUT BO3MOKHOCTh HayUUThCS:
MIPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;
MIPOTHO3UPOBATH CHOCOOHOCTD BEILECTBA HPOSIBIISITh OKHCIIUTEIbHbIE W
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEH OKHUCIIEHMS HJIEMEHTOB, BXOJSALIUX B €r0
COCTaB;
BBISIBJIATH CYILIECTBOBAHUE M€HETUYECKON B3aMMOCBSI3U MEXKY BEIIECTBAMHU B PANY: MPOCTOE
BEILECTBO — OKCUJ — I'MAPOKCH]I — COJIb;
XapaKTepru30BaTh 0COOBIE CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;
MPUBOJIUTH NMPUMEPHI YPABHEHUM PEaKIUil, JeKalluX B OCHOBE MPOMBIIIIEHHBIX CIIOCOO0B
MOJIy4eHUs] aMMHUaKa, CEpHOM KHUCIIOThI, YyTr'yHa U CTaJlu;
ONMCHIBATh (PU3NYECKUE M XHUMHUYECKHE IIPOLECCHI, SIBISIONIMECS 4YacTbl0 KPYroBOpOTa
BEIIECTB B IPUPOJIE;
OpPraHU30BBIBATH, MIPOBOAUTH YUEHMUECKHE MPOEKTHI 10 MCCIEIOBAHUIO CBOWCTB BEILECTB,
MMEIOLINX BaXXHOE ITPAKTUYECKOE 3HAYCHHUE.

TpeOoBaHNsI K YPOBHIO OATOTOBKH 00Y4YAK0 LM XCH

B pe3yabTrare H3yyeHuss XMMHH 00y4aKOIIMiics HAYYUTCS:
OOBSICHATh CYyTh XUMHUYECKUX MTPOIIECCOB;
Ha3bIBATh MPU3HAKU U YCIOBHS IPOTEKAHUS XMMUYECKUX PEaKLUii;
yCTaHaBJIMBATh MPUHAUIEKHOCTh XUMUUECKONW PEAKLUU K ONpPEAeNEHHOMY THILY 110 OAHOMY
U3 KJIacCU(UKAMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBYy HCXOAHBIX BEIIECTB H
NPOAYKTOB peakiuu (peakluu COEAMHEHUS, Pa3IokKeHMs, 3amelleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOIEHHUIO TEIUIOTHI (peakMM 3K30TePMUUYECKHE M IHJIOTEPMUUYECKHE);
3) M0 W3MEHEHWIO CTETCHEH OKMCIICHUS XMMHUYECKHX DJIEMEHTOB (PEaKIMU OKHCIUTEIHHO-
BOCCTaHOBHUTEIIbHBIE); 4) 110 0OpaTUMOCTH Mpolecca (peakiuu odpaTuMble U HEOOpaTUMBIE);
COCTaBJIATh YPABHEHHUS SJIEKTPOJIUTUUECKON JUCCOIMALIMM KUCIIOT, IEI0YEH, COJIEN; MOJTHbIE
U COKpalléHHbIC MOHHBIE YpaBHEHUS peakUuii OoOMEHa; ypaBHEHHMS OKHCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIX PEaKITHiA;
IPOTHO3UPOBATh MPOJIYKTHl XMMHUYECKHX peakiuid 1o (opMyiaam/Ha3BaHUAM MCXOHBIX
BEIIIECTB; ONPEEIATh UCXOJHBIE BELlecTBa O (hopMysIaM/Ha3BaHUAM MPOTYKTOB PEAKIIUH;
COCTaBJISITh YpPaBHEHHUS peaKUui, COOTBETCTBYIOIIMX IIOCIEA0BATEIBHOCTH («IIEMIOYKE))
NpEeBpaICHU HEOPTaHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;
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— BBIBJIITH B TIPOLECCC OKCICPUMCHTA IMMPU3HAKH, CBUACTCILCTBYIOMIHMEC O MPOTCKAHUU
XUMHYECKON PEaKInu;

— TMPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOIO BEILIECTBA;

— OIpEAeNITh XapaKTep CPeJibl BOAHBIX PACTBOPOB KUCIOT U IIEIOUYEH 10 U3MEHEHUIO OKPACKU
WHJUKATOPOB;

— TPOBOJUTH KAa4YeCTBEHHBIE PEAKIMH, MOATBEPXKIAIONIME HAJIMYUE B BOJHBIX pPacTBOpPax
BEIIECTB OTACIbHBIX HOHOB

— OHNpCACIATL MNPUHAMJICKHOCTb HCOPraHMYCCKHUX BCUICCTB K OJAHOMY H3 H3YUCHHBIX
KJIACCOB/TPYIII: METAILIBI U HEMETAJUIBI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIN;

— COCTaBIIATh hopmyIbI BEILIECTB o ux Ha3BaHUM,
OTIPEJICIATh BJICHTHOCTh M CTETICHh OKUCJICHHS DJIEMEHTOB B BEIIIECTBAX;

— COCTaBIIATH (HOPMYJIBI HEOPraHWYECKMX COCIUHEHHH I10 BAJCHTHOCTSAM U CTEMEHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

— OOBSACHATh 3aKOHOMEPHOCTH HW3MCHEHHUS (PU3NYECKUX M XHMHYECKHUX CBOWCTB IPOCTHIX
BEIIECTB (META/VIOB W HEMETA/UIOB) M WX BBICIIMX OKCHIOB, OOpa30BaHHBIX JJIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOJIOB;

— Ha3blBaTh OOIIME XMMHUYECKHE CBONCTBA, XapaKTEpHbIE ISl TPYII OKCUIOB: KHCIOTHBIX,
OCHOBHBIX

— Ha3bBaTh OOIIME XHMMHYECKHE CBOWMCTBA, XapaKTEepPHBIC [UJII KaXJOr0 U3 KJIacCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

— TPHUBOJUTH MPUMEPHI PEAKIIUMA, MOATBEPKIAIOINX XUMHUYECKHUE CBOMCTBA HEOPTaHUYECKHUX
BEIIIECTB: OKCUIOB, KHCIIOT, OCHOBAHHUI U COJICH;

— OMNpeAeNsITh BEHIECTBO-OKUCIHMTENIb U  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIUTEIHHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX

— COCTaBIIAITb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanmaHCc (A7 M3Y4YEHHBIX peakiuii) Mo
NpEaAJIOKCHHBIM CXEMaM peaxunﬁ; MMpOBOANTH na60paT0pHr,Ie OIIBITHI, MMOATBCPKIAAIOIINC
XHMUYECKHE CBOMCTBA

— OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB.

OOy4aromuiics MOJTy4UT BO3MOKHOCTh HAYYHThCS !

— TIPOTHO3UPOBATh PE3YJbTaThl BO3JEHCTBUS Pa3IMUYHBIX (DAKTOPOB HA M3MEHEHHME CKOPOCTHU
XUMUYECKON PEAKIINU;

— MPOTHO3UPOBATh PE3YyIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
pPaBHOBECHS.

— NPOrHO3UPOBATH XUMHUYECKHE CBOMCTBA BEUIECTB HA OCHOBE MX COCTaBa U CTPOECHUS,

— IPOTHO3UPOBATh CIIOCOOHOCTD BEILECTBA IIPOSIBIIATH OKHCIIUTENbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTENEHEH OKMCIICHHS DJIEMEHTOB, BXOIAIIUX B €T0
COCTaB;

— BBIIBJIATH CYIIECTBOBAHHE T€HETUYECKOM B3aMMOCBSA3U MEX]y BEIIECTBAMU B Psy: IPOCTOE
BEIIECTBO — OKCHUJl — I'MAPOKCHUJ — COJIb;

— OpraHU30BBIBATh, IPOBOJAUTH YYEHUYECKHUE IPOEKTHI 110 HUCCIEAOBAHUIO CBOWCTB BEIIECTB,
MMEOIINX BAKHOE MPAKTUYECKOE 3HAYCHUE

CpencTBa KOHTPOJISl, XapaKTePUCTUKH HU(POBBIX OLIEHOK

1. Ouenka ycTHOIO OTBETA.
OrMmerka «5»:
- OTBET IOJIHBIM ¥ IPABWIbHBIM HA OCHOBAaHUH U3YUYEHHBIX TEOPUN;
- Marepual H3J0KEH B OIPEIEICHHOM JIOTMYECKOU ITOCJIEI0BATEIbHOCTH, JINTEPATypHBIM
SA3BIKOM;
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- OTBET CaMOCTOSTEIIbHBIM.

OT1BeTr «4»;
- OTBET IIOJIHBIM U IIPABUIbHBIM HA CHOBAHUM U3YYEHHBIX TCOPUH;
- MaTepuall U3JI0KEH B ONPEACICHHON JJOTMYECKOM MOCIE0BATEIbHOCTH, MPHU 3TOM JOMYIIECHbI
JIBE-TPH HECYIIECTBCHHBIE OITMOKY, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUHUTETIS.

Otmetka «3».
- OTBET NOJIHBIM, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHas OIIMOKAa WM OTBET HEMOIHBIMH,
HECBSI3HBIM.

Otmerka «2»:
- TIpU OTBETE OOHAPY)KEHO HETOHMMAaHHE OOYJalOIMMCS OCHOBHOTO COJIEpP)KaHHS y4eOHOTO
MaTepuana WIW JOIMYIICHbl CYIICCTBCHHBIE ONIMOKH, KOTOphIE OOYYaIOIIUHCS HE MOMKET
WCIIPABUTH MPU HABOASAIIUX BOIIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

2. OneHka IKCNepUMEHTAJIbHBIX YMEHU.
OTMeTKa CTaBUTCS HA OCHOBAHUY HAOIIOACHUS 32 00YUJAIONUMUCS U TUCBbMEHHOTO OTYETa
3a paboTy.
OT1merka «5»:

- paboTa BHINOJIHEHA MOJTHOCTHIO U IPABUIIBHO, C/ETaHbl MPABUIIbHbBIC HAOIIOACHUS U BBIBOIBL,
- DKCIIEPUMEHT OCYMICCTBJICH IO IUIAHy C YYETOM TEXHUKH OC30MACHOCTH M MPaBWI PabOTHI C
BellecTBaMH U 000pyI0BaHUEM;
- TIPOSIBJIICHBI OPTAaHMU3AIMOHHO - TPYAOBBIE YMEHUS, TTOIJCPIKUBAIOTCS YUCTOTA paboUYero MecTa
U TIOPSZIOK (HA CTOJIE, YKOHOMHO HMCTIONb3YIOTCS PEAKTUBBI).

OT1meTka «4»:
- paboTa BBINOJIHEHA MPAaBUIBHO, CJAENaHbl MPaBUIbHbIC HAOIIOACHUS U BBIBOJIbI, HO IPU STOM
OKCIIEPUMEHT MPOBEJICH HE IMOJIHOCTHIO WJIM JIOMYIICHBI HECYIIESCTBEHHBIC OMMOKH B paboTe C
BEIIECTBAaMH U 000PYOBAHUEM.

OT1meTKa «3»:
- paboTa BBINIOJIHEHA MPABHJIBHO HE MEHEE YeM HAIlOJIOBHHY WIIM JOMYIIEHA CYIIECTBEHHAs
omunoOKa B X0/1€ IKCIIEPUMEHTA B OOBSICHEHUH, B OhOpMIIEHUU padOThI, B COOIIOJCHUH MPaBUI
TEeXHHUKHU 0€3011acHOCTH Ha paboTe C BellecTBaMU U 000pyI0BaHUEM, KOTOpas UCIPABISETCS MO
TpeOOBaHUIO YUUTEIS.

OT1MmeTKa «2»:
- JIOMyIIEHHI ABe (¥ Oosee) CYIIECTBEHHBIE OIMMOKM B XOJE: IKCIIEPUMEHTA, B OObSICHEHUH, B
opopmieHUH paboOThl, B COOMIOACHMM TPaBUJ TEXHUKH O€30MacHOCTH Tpu padore ¢
BEIIECTBAMH W OOOPYIOBaHUEM, KOTOpPBIE OOYYAIOIIMICS HE MOXET HWCIPABUTHh JaXke IO
TpeOOBAHUIO YUUTEIS;
- pa0oTa He BBINOJIHEHA, Yy 00y4aroIIerocs OTCYTCTBYET AKCIIEPUMEHTAIbHbIE YMEHHUS.

3. OueHka yMeHHUii pemiaTh pacyeTHble 3aJa4H.

OtmeTka «5»:
- B JIOTHYECKOM pPacCYXJCHWW W PEHICHUM HET OIMMOOK, 3aJavya penieHa panrOHAIBHBIM
CII0COO0OM;

OTMeTKa «4»:
- B JIOTHYECKOM PACCYKJICHUHM U PELICHHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3aqada pelieHa
HEepaIMOHAIBHBIM CITOCOOOM, WIIH OMYIIEHO HEe 00Jiee IBYX HECYIECTBEHHBIX OIMNOOK.

Otmerka «3»:
- B JIOTHYECKOM pPaCCYXJICHHH HET CYMIECTBEHHBIX OIIMOOK, HO JOIyIIEeHA CYIICCTBCHHAS
omrOKa B MAaTeMaTUYECKUX pacyeTax.

OTMeTKa «2»:
- IMEETCS CYIIECTBEHHbBIE OLTUOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJaHUE.
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4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.
OT1merka «5»:
- OTBET IOJIHBIN U MPaBWIBHBIN, BO3MOXKHA HECYIIIECTBECHHAS OMIHOKA.
OT1meTka «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OITHOOK.
OT1merka «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIlOJIOBUHY, JOIMYIICHA OJIHA CYIIECTBEHHAS OMIMOKA U MPH
9TOM JIBE-TPHU HECYIIECTBEHHBIE.
OT1MmeTKa «2»:
- paboTa BBINOJHEHA MEHBIIE YEM HAIOJIOBUHY WUIIU COJIEPKUT HECKOJBKO CYIIECTBEHHBIX
OIMOOK.
- paboTa He BBINOIHEHA.
[Ipu omeHKe BBHITIOTHEHHS MUCHMEHHOW KOHTPOJIBHOW PabOThl HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

5.0uenka TecToBbIX padoT.

TecTbl, cocTosiMe U3 MATA BOMPOCOB MOXHO HCIOJIB30BAThH MOCIE M3YUYECHUS KaXKIOTO
matepuana (ypoka). Tect uz 10—15 BompocoB ucmosb3yeTcs i MePUOIUIECKOTO0 KOHTPOJIS.
Tect 13 20—30 BonpocoB HEOOXOMMO HCIIOJIB30BATh [UISI HTOTOBOTO KOHTPOJISI.

[Tpu orieHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OIMOOK — OIICHKA «5»;
* 07lHA OIIHMOKA - OLIEHKA «4»;
* JIB€ OLIMOKU — OILIEHKA «3»;
* TpU OIIMOKU — OIICHKA «2».
Hnst ecta u3 30 BOIpOCOB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5;
* 19—24 npaBWIbHBIX OTBETOB — OIIEHKA «4;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIIe 12 MpaBUIBHBIX OTBETOB — OIICHKA «2).

6. Onenka pedepara.

Pedepar oneHnBaeTcs mo cieayromuM KpUTepUsIM:
* coOmroieHne TpeboBaHUi K €ro 0(pOpMIIEHUIO;
* HEOOXOJUMOCTh M JIOCTAaTOYHOCTH JUIS PAaCKPBITUS TEMbI MPHUBEACHHON B TekcTe pedepara
uH(popMaLnu;
* yMeHHe 00yJarolerocst CB000IHO U3JlaraTh OCHOBHBIE UJIEH, OTPpaXXEHHbIE B pedepare;
* CITIOCOOHOCTH 00YYaIOMIerocs MOHATH CYTh 33J]aBaeMbIX WICHAMH aTTECTAIMOHHOW KOMHCCHU
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

IIpnioxenne Ne 1 — kajieHIapHO-TEMaTH4YeCKOE MJIAHMPOBAHHUE
Ipunoxenue Ne 2 — KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI

28



