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Pabouast nporpamma
XUMUHUA

8 — 9 kJ1accehI

I'O Bepxuss Typa



IlosicHuTeILHAA 3aIMCKA

Pabouas mporpamma yueOHOro kypca nmo xumuu 8-9 kiacca pazpaboTaHa Ha OCHOBE
®denepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa BTOPOrO IMOKOJICHUS,
MPUMEPHON MPOrpaMMbl OCHOBHOTO 001ero oopa3oBaHusi o XuMuu (0a30BbIi YPOBEHB) U
aBTopckoii mporpammsel O.C. ['abpuensana (I'abpuensa O.C. nporpamma Kypca XUMHUH 171 8-
11 knaccoB oOieo0pazoBarenbHbIX yupexaenuit M: Jlpoda,2010r).

[Iporpamma paccuutana Ha 70 dacoB B 8 kiacce u Ha 68 yacoB B 9 kiacce (2 yaca B
Henemo). JlaHHas  mporpaMma  KOHKPETHU3MPYET  COAEp)KaHWe  CTaHiapra, JacT
pacnpeneneHue yueOHbIX 4acoB IO pa3fenaM Kypca, MOClIeI0BaTeIbHOCTh U3yUEHUS TEM U
pa3zienoB ¢ YYETOM MEXIPEIMETHBIX U MPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH yyamuxcs.

XuMHsl, Kak OJIHA W3 OCHOBOIOJATaroIIMX 00JacTel eCTEeCTBO3HAHUSA, SIBISETCA
HEOTHhEMJIEMON YacThi0 00pa3oBaHUsl WIKOJIBHUKOB. Kaxapli 4YeloBEeK >XHMBET B MHUpPE
BELIECTB, MOATOMY OH JOJDKEH HMETh OCHOBBI (PYHIAMEHTAJIbHBIX 3HAHUNA 10 XUMHHU
(XuMHuuecKasi CUMBOJIMKA, XUMUYECKHE MOHATHS, (aKThl, OCHOBHBIC 3aKOHBI M TEOPHUH),
MO3BOJIAIOIIME BBIPA0OTATh MPEACTABIEHUS O COCTaBe BEIIECTB, HMX CTPOCHUH,
MPEBPAILICHUSX, MPAKTUYECKOM HCIIONb30BaHUH, a TaKkKe OO0 ONAacCHOCTH, KOTOPYH) OHHU
MOTYT MpEeACTaBIATh. M3yyas XuMuUI0, ydaliuecsi y3HalT O MaTEPUAIbHOM €IMHCTBE BCEX
BEILLECTB OKPYXAIOLIEro Mupa, OOYCIOBJIEHHOCTH CBOWCTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTH U MPEACKA3YEMOCTH XUMHUUYECKUX SIBJICHUH. V3yueHue CBOMCTB
BEUIECTB W HUX MPEBpAlllEHUH CHOCOOCTBYET pa3BUTHUIO JIOTMYECKOIO MBIIUICHUS, a
npakThuueckas pabora C BemiecTBamMH  (J1a0OpaTOpPHBIE ONBITBI) —  TPYAOIIOOUIO,
aKKypaTHOCTH U coOpanHocTd. Ha mpumepe Xxumuu, ydaiyecs MoilydaroT MpeACcTaBiIeHUs O
METO/JaX IIO3HAHMS, XapaKTePHBIX [IJIi E€CTECTBEHHBIX HAyK (PKCIIEPUMEHTAJIbHOM U
TEOPETUYECKOM).

Iesn n3y4yeHUss XUMUU:
* OCBOCHHME BAKHEWILIMX 3HAHUN 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHH, XUMHUYECKOU

CUMBOJIUKE;

* OBJIQJICHUE YMEHMUSIMH HAONIOAATh XUMHUYECKHE SIBJICHUS, MPOBOJUTH XHUMHUUYECKHIM
HKCHEPUMEHT, MPOU3BOJUTH PACUETHl HA OCHOBE XHMHYECKHX dbopmyn BemiecTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

* pa3BUTHE MO3HABATEIILHBIX WHTEPECOB U WHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B Ipoliecce
MPOBEICHUS] XMUMHYECKOTO AKCIIEPUMEHTA, CaMOCTOSTEIIBHOTO TPUOOPETCHHs] 3HAHUM B
COOTBETCTBHUH C BOSHUKAIOIIMMHU KU3HEHHBIMH MOTPEOHOCTAMH;

* BOCIUTAaHUE OTHOIICHUS K XMMHUU KaK K OJHOMY M3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY 00III€UEI0BEUECKON KYIbTYPHI;

* TpPUMEHEHHUE MOJYYCHHBIX 3HAHUN U YMEHUH JyIsi 0€30MacHOT0 UCIIOIh30BaHUS BEIIECTB U
MaTepHaJioB B OBITY, CETbCKOM XO3MCTBE M Ha MPOW3BOJICTBE, PEIICHUS MPAKTUYECKUX
3a/1ad B TMOBCEIHEBHOM >KU3HU, MPEIYyNPEXKACHUS SBICHUN, HAHOCSIIUX BPEJ 310POBBIO
YEJIOBEKA U OKPYKAIOIIEH cpeie.

* OcHoBHOHN (opmoil opraHuzaldd y4eOHOro Tpolecca SBISIETCS KIACCHO-YpOUHas
cuctema. B kauecTBe JOMONMHUTENbHBIX (HOPM OpraHu3aii 00pa30BaTELHOIO Mpolecca
UCIIOJIB3YETCSl CHUCTEMAa KOHCYJIBbTAIMOHHON TMOIAECPKKU, HWHAWNBUIYAIbHBIX 3aHITHUH,
caMOCTOsATeNbHAsl paboTa yJalluxcsl ¢ UCMOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX



texHoyoruii. [Ipeobmamaromeit (GopmMoil KOHTPOJS BBICTYNAIOT CaMOCTOSITEIBHBIC U

KOHTPOJIbHBIE PAa0OTHI, YCTHBIM ompoc. WrToroBoit Qopmoil arTecTanuu SBISETCS

MEPEBOAHOM DK3aMEH B 8 KJIACCE U TOCYIapCTBEHHBIN 3K3aMEH B 9 Kitacce.

Pe3yabTaThl 00y4eHus

JIMYHOCTHBIMH Ppe3yabTaTaMM U3yYeHHUs MpeaMmera «Xumus» B 8-9 kimacce ABIAIOTCS
CJIEYIOIINE YMEHHUS:

OCO3HaBaTb CAMHCTBO M HOCJIOCTHOCTH OKPYKAOIICIO MHpPA, BO3MOXKHOCTH €TI0
IMO3HABAEMOCTH B OOBICHUMOCTH Ha OCHOBE I[OCTI/I}KGHI/Iﬁ HAYKH;

IMOCTCIICHHO BbLICTPAUBATDH COOCTBEHHOE OCJIOCTHOC MHUPOBO33PCHUC: OCO3HABATH
HOTPC6HOCTB N TOTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC H B paMKax
CaMOCTOSITEIIbHOU ACATCIIPHOCTU BHC IIIKOJIbI,

OICHHUBATL JKU3HCHHBLIC CUTyallUW C TOYKHU 3PCHUA 0e30I1acHOTO 06pa3a ZKHN3HH U
COXpaHCHUS 3J0POBbSI;

OLICHUBATH AKOJOTMYECKUU PHUCK B3aMMOOTHOIICHUM YeJIOBEKA U IMPpUPOILI.
q)OpMI/IpOBaTI) 9KOJIOIMYCCKOC MBIIMIJICHUC. YMCHHUC OLICHUBATL CBOIO ACATCIIBHOCTD U

MIOCTYNIKM JIPYTHX JIOJEA C TOYKHA 3PEHHMS COXPAHECHMS OKPYKAKOLIEH CpEenbl -
rapaHTa KU3HU U OJ1aronosydus Jroei Ha 3emie.

MeTtanpeaMeTHbIMH Pe3yJabTATAMM SIBISCTCS (HOPMHPOBAHHE YHHUBEPCAIBHBIX YYEOHBIX
neiicteuit (YY]).

Pecynamuenvie YV/I.

CaMOCTOATENIbHO OOHAPYKUBATh U (POPMYIUPOBATH YUeOHYIO MPOOIEMy, ONIPEAEIIATh
1eb YYEOHOU JIeSITeNIbHOCTH;

BBIIBUTAaTh BEPCUM pELIEHUS MpoOJIeMbl, OCO3HAaBaTh KOHEUHBIM pe3yjbTar,
BBIOMpaTh W3 TPEAJIOKEHHBIX M HWCKAaTh CAaMOCTOSITENILHO CPEICTBA JOCTHXKCHUS
LEJIH;

COCTaBJISITh (MHIMBHIYaIbHO UJIM B TPYNIIE) MJIaH PELICHUS POOJIEMBI;

paboTasg 1o IUJIaHy, CBEPSITh CBOM JCHCTBUSA C IENbI0 M, NMPU HEOOXOIUMOCTH,
UCTIPABIISATH OIIMOKH CAMOCTOSATEIBHO;

B JHMaJIOT€ C YYHUTEJIEM COBEpIICHCTBOBATh CaMOCTOSITEIbHO BbIpaOOTaHHBIE
KPUTEPUU OLICHKH.

Ilo3nasamenvuvie YVJI:

aHAJIM3UPOBaTh, CPAaBHUBATH, KJIACCU(PUIMPOBATH U 0000ATH (AKTHI U SBICHHUS.
BoIsSBISTS NPUYHHBI U CIIEACTBHS IPOCTHIX SBJICHUI.

OCYIIECTBIISITh CPAaBHEHUE, KIACCU(UKAIUIO, CAMOCTOSITEIbHO BEIOMPAsi OCHOBAHUS U
KPUTEPUH ISl YKa3aHHBIX JIOTHYECKUX OTEPALINIA;

CTPOUTH JIOTHYECKOE pacCyXKICHHE, BKJIOYAIOIIEe YCTAHOBJICEHHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMATHUYECKHE MOJIENH C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTA.

COCTAaBJISITh TE3UCHI, PA3IUYHBIC BUJIbI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.II.).
npeoOpa3oBbIBaTh HH(OOPMAITUIO U3 OJHOTO BUA B APYTOM (TabIUILy B TEKCT U TIp.).



® yMETh OMNpPEACNSATh BO3MOXKHbIE UCTOUHUKHA HEOOXOIUMBIX CBEIACHUMN, MPOU3BOIUTH
MOUCK WH(MOPMAIUH, AHAIU3UPOBATH U OIIEHUBATH €€ JJOCTOBEPHOCTb.

Kommynuxamuenvie YV/I:

CaMoCTOSITeIbHO OPraHU30BbIBaTh YUE€OHOE B3aMMOJACIHCTBHE B TPYMIE ONPECIsATh
oOLue 1enu, pacuperessTh POy,
JIOTOBapUBaThCS APYT C IPYTOM U T.1.

IIpeaMeTHBIMH pe3yJIbTATAMH U3YUYCHUS ABJISIOTCS CICAYIOIINE YMEHUS:
® OCO3HAHME POJIU BEILIECTB:
- OIIPENEIIATH POJIb PA3JIMUYHBIX BELIECTB B IPUPOJIEC U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PACCMOTPEHNE XMMHYECKUX ITPOLIECCOB:
- IPUBOJUTH TPUMEPBI XUMUYECKUX ITPOLECCOB B PUPO/IE;
- HAXOJIUTh YEPThI, CBUAECTEIHCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIIECCOB
U UX Pa3JINYUsIX.
® CIIOJIb30BAHNE XUMUYECKUX 3HAHUH B OBITY:
— 0OBSICHATh 3HAUCHHUE BEIIIECTB B )KU3HU U XO35UCTBE YEJIOBEKA.
® OOBSCHATH MUP C TOUKH 3PEHUS XUMUMU:
— [IEPEUUCIISITh OTJINYUTEIIBHBIE CBOMCTBA XUMUYECKNX BELIECTB;
— pa3yiM4aTh OCHOBHBIE XUMHYECKUE MTPOLECCHI;
- OIpPEJENATh OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEIIECTB;
- HIOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.
® OBJIQJICHUE OCHOBAaMH METOJIOB MO3HAHUS, XaPAKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapakTepu30BaTh METOAbl XUMHYECKOW Hayku (HaOIIOJeHHE, CpaBHEHUE,
AKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B IO3HAHUU MIPUPOJIBL;
- IPOBOJIUTh XUMUYECKUE OTBITHI U DKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.
® YMEHUE OLIEHMWBATH MOBEACHHE YEJIOBEKA C TOUKU 3PEHUSI XUMHUUYECKOW O€30MacHOCTU
110 OTHOILLIECHHIO K YEJIOBEKY U IPUPOJE:
- WCTOJIb30BaTh 3HAHUSA XUMUU MPU COOJIIOJICHUU MPABWI UCTOJIb30BAHUSI OBITOBBIX
XUMHUYECKUX MPEINAPATOB;
— pa3nuyaTh ONacHble U 0€30IacHbIE BEIIECTBA.

OCHOBHOE COJIEP)KAHUE

8 knacc

Beenenue

[Ipenmer xumuu. Mertoabsl TO3HaHWS B XUMUU: HAONMIOJEHHE, HSKCIEPUMEHT,
MonenupoBaHue. VCTOUHMKM XUMHUYECKONM HHQOpMAIUK, €€ TMOJIy4yeHHe, aHaliu3 Hu
IpeJICTaBICHUE €ro pe3ynbTaroB. [loHATHE O XUMHUYECKOM »3JieMeHTe U (opMax ero
CYILIECTBOBAHMS: CBOOOJHBIX aTroMax, MPOCTBIX M CIOXHBIX BemecTBax. I[IpeBpamienus
BemiecTB. OTIMYNEe XUMUYECKUX PeaKIHid OT (PU3HUECKUX sBICHUI. Poib XUMUM B KU3HU
yenoBeka. Xemopuiaus u xemopoous. KpaTtkue cBeeHUs W3 UCTOPUM BO3HUKHOBEHHS U
pa3BUTHA XMMHHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIECHWH XWMHYECKOM HAyKH —
pabotsl M. B. JlomoHnocoBa, A.M. bytnepoga, JI. 1. MenaeneeBa. XumMudeckasi CHMBOJIMKA.
3HaKU XUMUYECKUX DJIEMEHTOB M MPOUCXOXKIACHUE MX Ha3BaHUUA. XUMHUECKHE (HOPMYJIBL.
Nunexkcsl u  kodpduuumentsl. OTHOCUTETbHBIE AaTOMHAasT W MOJIEKYJIIpHAs MaccChl.
IIpoBeneHne pacyeToB MacCOBOM JOJIM XMMHUUYECKOTO AJIEMEHTA B BEILIECTBE HA OCHOBE €ro



dbopmynsl. Ilepuoanueckass cuctema xumudeckux siemeHtoB JI. WM. MenneneeBa, ee
CTPYKTypa: Majible U OOJIbIlIMEe MEepPUOAbl, TPYIIbI U MoArpynmsl. [lepuoauyeckas cucrema
KaK CIpaBOYHOE MOCOOUE JIJIsl IOYUCHHS CBEACHUI O XUMUYECKUX DJIEMEHTAX.
JMemoncTpamuu. 1. Monenu (mapoctepxkueBbie u  Ctioapta—Dbpurieda) paznmuyHbIX
MPOCTBIX U CJI0KHBIX BEILIECTB.

2. Komnekuus CTEKISIHHOW XUMUYECKOM mocybl. 3. Komnekuusa MaTepualioB U U3AEIUN U3
HUX HAa OCHOBE amoMuHus. 4. B3anmopaeicTBue Mpamopa C KHCJIOTOM M TOMYTHEHUE
M3BECTKOBOU BOJIBI.

IIpakTnueckune padorbl 1. [IpaBuna TexHUKU OE30MACHOCTU MPU PaAbOTE B XMMUUYECKOM
kabunete. [Ipuembl oOpaieHus ¢ J1abopaTOpHBIM O0OPYJAOBaHMEM UM HArpeBaTeIbHBIMU
npuOopamu.

Tema 1. ATOMBI XUMHYECKHX 3JIECMECHTOB

AToMBI Kak (¢opMa CyIIECTBOBAaHUS XUMHUYECKHX HJIeMEHTOB. (OCHOBHBIE CBEACHHUS O
CTpoeHur aTroMmoB. Jloka3aTenbCTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopna.
[limanerapHast MOAEIb CTPOCHUS aTOMa.

CocTtaB aTOMHBIX Si7IEp: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHASL aTOMHAsI Macca. B3auMocBs3b
MOHSATUN «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHAsA Maccay.

N3MeHeHue unciia MpoOTOHOB B sJipe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHUX JIEMEHTOB.
N3MeHeHne yucia HEUTPOHOB B sAJipe aroMa — oOpa3oBaHue u30TOonoB. CoOBpeMEHHOE
ONPEAECICHUE MOHATHUS «XUMHUYECKHN »ieMeHT». M30TOombl Kak pPa3HOBUIHOCTH aTOMOB
OJIHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHEH AaTOMOB XHUMHUYECKHX 3JEMEHTOB MAJIBIX
nepuoaoB. [IoHsTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoguueckas cucrema XuMuieckux siueMeHnToB . 1. MenneneeBa u cTpoeHUE aTOMOB —
(bu3HYeCcKuil CMBICI TOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMEpPA TPYIIIbI, HOMepa NEPHO/Ia.
N3MeHeHne 4ucna 3JEKTPOHOB HA BHELIHEM JJIEKTPOHHOM YPOBHE aToMa XUMHYECKOTO
eMeHTa — Oo0pa3oBaHUE TIOJNOXKHUTEIBHBIX H  OTPHIATENbHBIX HOHOB. oHBI,
oOpa30BaHHBIE aTOMAaMHU METAUIOB U HEMETAUIOB. [[puunHbI M3MEHEHUS METAUTHYECKUX U
HEMETaJUTMYECKUX CBOWCTB B Tepuojax u rpymmnax. O0pa3zoBanue OWHAPHBIX COCAMHEHUH.
[Tonsatue 00 noHHOM cBsi3u. CXeMbl 00pa30BaHUSI HOHHOM CBSI3U.

B3aumoneiicTBue aToMOB 3JEMEHTOB-HEMETAJIOB MEXIy co0oi — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBaJieHTHAs HEMOJIApHAsh XMMHUYECKasl CBS3b.
DJNeKTPOHHBIE M CTPYKTYypHBIE (opmyibl. B3aumopaeiicTBue aTOMOB HEMETAIOB MEXKIY
co0olf — o0Opa3oBaHME OWMHAPHBIX COCAMHEHUI HEMETayUIOB. DJIEKTPOOTPULIATENbHOCTD.
KoBanentHas mnonsipHast cBsi3b. [lOHATHME O BAJEHTHOCTM KakK CBOWMCTBE aTOMOB
0o0pa30BbIBaTh KOBaJEHTHBIE XuUMHUYeckue cBsizu. CocraBinenue ¢GopMyn OUHAPHBIX
COCIMHEHUI TI0 BaJICHTHOCTH. HaxokneHwe BaleHTHOCTH 10 ¢opMysie OWHAPHOTO
COEIMHEHUSL.

B3aumopeiicTBuE aTOMOB METAUIOB MEXAy Cco00M — 00pa3oBaHME METANTMYECKUX
KpUCTAIJIOB. [IoHsATHE O METANIIMYECKON CBSI3H.

JdemoncTpanuu. Mogenn aroMOB XMMHUYECKMX 2JJIEMEHTOB. llepuonnueckas cucrema
xumudeckux snemeHnToB JI. MI. MenneneeBa (pasznuunbie popmbl). M3roroBienne Mopeneit
MOJIEKYJ OWMHApHBIX CcOoeauHeHWH. M3rotoBieHrne Mopenu, WUTIOCTPUPYIOMICH CBOMCTBA
METAJUIMYECKOU CBSI3H.

KonTpoJsbHas padora 1 o teme: «ATOMBI XUMHUYECKUX JIIEMEHTOBY

Tema 2 IIpocThlie BemecTBa



[TonoxeHne MeTamaoB U HEMETAUIOB B lleprnoanueckoi cucteMe XMMUUYECKUX 3JIEMEHTOB
J.N.MenneneeBa. BaxHellne NpoOCThiE€ BEIIECTBA — MeETAUIbl (KEIe30, ATIOMHHUM,
KaJblIMi, MarHui, HaTpui, kanuii). OOme pusndyeckue cBoicTBa MeTauioB. BaxHeime
MPOCThIC BEIIECTBAa-HEMETAIIIbI, 00pa30BaHHBIE aTOMaMH KHCJIOpPOJa, BOJOPOJA, a30Ta,
cepol, ¢ocdopa, yriepoga. MoONEKyabl IPOCTBIX BEIIECCTB-HEMETANIOB — BOAOPOJA,
KUCJIOPO/a,

azora, rasioreHoB. OTHOcHUTENIbHAsI MOJIEKysipHas Macca. CmocOOHOCTh aTOMOB XUMUUYECKUX
AJIEMEHTOB K 00pPa30BaHUIO0 HECKOJBKUX MPOCTHIX BEHIECTB — AJIOTPOINHUS. AJUIOTPOIHBIE
MoAu(pUKALMK KUCcTopoAaa, pocdopa, onoBa. MeTalinyeckue 1 HeMeTalNInYeCKUe CBOMCTBA
MPOCTHIX BeleCTB. OTHOCUTEIBHOCTh 3TOTO MOHATHS.

Uucno Asoraapo. KommyectBo BemiectBa. Monb. Monsipaas macca. MossipHbiii 00beM
razoo0pa3HbIX BellecTB. KpaTHble €IUHMIIBI M3MEPEHHs KOJIMYeCTBa BEIIeCTBA —
MWIJIAMOJIb W KWJIOMOJb, MWUIMMOJApHAs MW KWAJOMOJSApHAs MacChl BEIECTBA,
MUJUTUMOJISIPHBIA ¥ KHUJIOMOJISIPHBIA 00hEMBbI Ta3000pa3HBIX BEIIECCTR.

PacyeTsl ¢ WCIOIB30BAHMEM TMOHATUNM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBIA 00BEM Ta30BY, «IHUCIIO ABOTaIpoO».

JlemoncTpanmuu. O3HaKOMJICHHE C KOJUIEKIMeW MeTauioB. O3HAKOMJIEHHE C KOJUICKIIMEH
HEMETaJIJIOB.

KounrpoasHas padora 2 o teme: «IIpocTeie BenecTa»

Tema 3. CoenuHeHUs XUMHYECKHX 3JIEMEHTOB

Crenenb okucineHusi. CpaBHEHHME CTENEHM OKHUCICHHMS M BaJEHTHOCTH. OnpenencHue
CTEIIEHU OKHUCJIECHUSA DOJEMEHTOB B OWHApHBIX coeauHeHusx. CocraBieHue (opmyn
OMHAPHBIX COSTUHEHHH, 00NN CITIOCO0 MX Ha3BaHUM.

bunapHbie coeMHEHHS METAJVIOB W HEMETAJUIOB: OKCHIBI, XJIOPHIBI, CyIb(UIBI H TIp.
Cocrapnenne ux ¢opmys. buHapHble COEAWHEHHS HEMETAJIOB: OKCHJIBI, JIETy4YHe
BOJIOPOJIHBIE COEJAMHEHHS, MX COCTaB W Ha3BaHusd. lIpemcraBuTenn OKCHIIOB: BOJA,
YIJICKUCIBIN ra3, HeraiieHas u3BecTh. [IpeacTaBuTenu JeTyduX BOJOPOJHBIX COCAMHCHUI:
XJIOPOBOJIOPOJ 1 AMMHMAK.

OcHoBaHus, UX COCTaB U Ha3BaHus. PacTBopumocTh ocHOBaHWil B Boje. IlpencraBurenu
miejaoue: TUAPOKCHABI HaTpusi, Kanusg ¢ Kanbius. [lonarne o0 wuHAMKATOpax U
Ka4eCTBEHHBIX PEAKIIMIX.

Kucnotsl, ux cocraB u Ha3zBanus. Kiaccudukanus kuciot. [IpeacraBuTtenu KUCIOT: cepHas,
coyisiHasi, azoTHas. [lonsTue o mikane kuciaoTHOcTH (mikaina pH). M3meHenuwe oxpacku
WHJIUKATOPOB.

Coun Kak MPOU3BOJHBIEC KUCIIOT U OCHOBaHUM, MX COCTaB U Ha3BaHUs. PacTBOpUMOCTH coJieit
B Bojie. [IpencraBurenu coneit: xJopua HaTpusi, kKapooHat u ¢ocdart Kaabius.

AMopdHBIC U KPUCTAUIMYECKUE BEIIIECTRA.

MexXMONEeKyJISIpHbIE B3aMMOACHUCTBUS. THUMBI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT TUIIOB KPUCTALIMYECKUX PEIIECTOK.

Uucteie BemiecTBa W cMmecd. [Ipumepbl KUIKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBolicTBa YHCTHIX BellecTB U cMecer. X coctaB. MaccoBast 1 00beMHast 10JIM KOMIIOHEHTA
cMmecH. PacdeTsl, cBSI3aHHBIC C MCIIOJIb30BAHUEM MOHITHS «JIOJIS.

JemoncTpamun. O0pa3npl  OKCHIOB, KHCJIOT, OCHOBaHMM U  cojeil. Mojenu
KPUCTAUTMYECKUX PEIIETOK XJOpuJa HaTpus, anmasa, okcuaa yriepoaa (IV). Kucnorno-
IETIOYHBbIE MHAWKATOPBI, U3MEHEHUE WX OKPACKU B PA3JIUYHBIX Cpelax. YHHBEPCAIbHBIN
VWHJIMKATOpP U U3MEHEHHE €ro OKPacKu B pa3nuyHbix cpenax. [kana p.H



JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE CO CBoWcTBamMu ammuaka. Omnpenenenue p.H
PacTBOPOB KUCIOTHI, 1es10un 1 Boabl. Onpenenenue p.H TuMOHHOTO U S10JI0Y4HOTO COKOB Ha
cpese m1oa0B. O3HaKOMIJIEHHE C KOJUIEKIMEN coliel. O3HaKOMJIEHUE C KOJIJICKIIUEHN BEIIECTB
C pPa3HbIM THUIIOM KPHUCTAJUIMYECKON peleTKU. M3rotoBieHne Moaenel KpUCTATUIMYECKUX
pemetok. O3HaKOMJIEHHE C 00Pa3I[OM TOPHON TTOPOJIHI.

IIpakTyeckue padorsl 2. [IpurotoBneHne pacTBopa caxapa U pacieT ero MacCOBOU JI0JIU
B pacTBOpE

Tema 4. U3MeHeHUs1, IPOUCXOAsIIIIME ¢ BEIlECTBAMU

[ToHsiTHE SIBIEHMM, CBSI3aHHBIX C U3MEHEHUSAMU, TPOUCXOSAIIUMU C BEIIECTBOM.

SIBrieHUs, CBSI3aHHBIE C M3MEHEHHEM KPUCTAUIMYECKOIO CTPOCHUS BEIIECTBA IIpHU
MOCTOSTHHOM €ro coctaBe, — ¢uzndeckue spieHus. dusznueckue sSBICHUS B XUMUU:
TUCTWILISAUNS, KPUCTAJUTM3AlMs, BbIIApUBAaHWE M BO3TOHKA BEIIECTB, (UIBTPOBAHHE U
HEHTPU(PYTUPOBAHUE.

SIBneHus, CBA3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, — XUMHUYECKHE pEaKIUU.
[Ipu3Haku U yClnoBUs NPOTEKAHUS XUMHUUYECKUX peaklui. Briaenenue TemioTel U cBeTa —
peakiuu ropenus. [TousTue 00 9K30 - ¥ SHAOTEPMUIECKUX PEAKITUIX.

3aKOH COXpaHEHHUSI MacChl BEHIECTB. XHUMHUYECKHE YpaBHEHHS. 3HAUYCHHUE HWHJIEKCOB U
kod(dpurmenToB. CocTaBlieHHE YpaBHEHUH XUMUYECKUX PEAKITHH.

PacueTsl Mo xumuueckum ypaBHeHUsAM. Pelienre 3a1a4 Ha HaXOXKICHUE KOJIUYECTBA, MACCHI
Ui o0bemMa MPOAYKTa PEAKIUU MO KOJUYECTBY, Macce MM 00BbEMY MCXOJHOTO BEIIECTBA.
PacyeTsl ¢ MCMOJIB30BaHMEM TOHATHS «HOJISH», KOTJAa MCXOAHOE BEIIECTBO TaHO B BHJE
pacTBOpa € 3aJaHHOM MAacCOBOM JOJIEM pPACTBOPEHHOTO BEIIECTBA WA COJEPHKUT
ONPENIEIICHHYIO JOJ0 MPUMECEN.

Peakuun paznoxenusd. IIpeactaBieHne o CKOpOCTH XUMUYECKUX peakiuil. KatanuzaTopsl.
@®epmenTel. Peakuum coenuHeHus. KaranuThueckne W HEKATAIMTUYECKUE PEAKLINH,
oOpaTumbie 1 HeoOpaTUMBbIe peakiuu. Peakiuu 3amemnienus. Psj akTHBHOCTH METAJJIOB, €T0
WCMOJIb30BaHUE I IPOTHO3UPOBAHUSI BO3MOXKHOCTHM IIPOTEKAHUSI PEAKLUN MEXKIY
METaJUIAMUA Y KHCJIIOTAMU, PEAKIMN BBITECHEHHS OJIHMX METAJUIOB U3 PAaCTBOPOB HUX COJIEH
apyrumu Metaiiamu. Peakunn oOMeHa. Peakuuu HeWTpanu3auuu. Y CIOBUS NPOTEKAHUS
peakiuii oOMeHa B pacTBOpax /0 KOHIIA.

Tunbsl XUMHYECKMX PpEAKIHMM Ha NOPUMEpPE CBOMCTB BOAbL. Peakius pasioxkeHus —
3JIEKTPOJIN3 BOABI. Peakiinm coeIMHEHNsT — B3aMMOJICUCTBUE BOJIBI C OKCUAAMU METAJLIOB U
HEMETAJUIOB. Y CJIOBME B3aUMOJICHMCTBUS OKCHIAOB METAJJIOB W HEMETAUIOB C BOJIOH.
[TonaTtne «ruapokcuab». Peaknuu 3aMelIeHHs — B3aUMOJCHCTBHE BOJbI C METAJUIAMMU.
Peakiiuu oOMeHa — ruJIpoIu3 BEIIeCTB.

JemoncTpanuu. [Ipumepsl Gu3udeckux sBICHUI: a) TUIaBiIeHUE mMapaduHa; 0) BO3rOHKA
oma wiu OEH30HWHON KHCIOTHI; B) PACTBOPEHHE OKpAIEHHBIX coiei; T) auddysus
IOYUIMCTBIX BEIIECTB C TOPSIIECH JIAMIIOYKH HAaKaauBaHUsA. [IpuMepbl XUMHUUYECKUX SIBJIICHHIA:
a) ropenue maruus, (ocdopa; 0) B3auMoOJEHCTBHE COJITHOW KUCIOTHI C MPaMOPOM WIIH
MesoM; B) mosydenue runpokcuaa meau (I1); r) pactBopeHue moiaydyeHHOTO THAPOKCUIIA B
KHCIIOTax; 1) B3aumojeicteue okcuna meau (II) ¢ cepHoil KMCIOTOH MpU HArpeBaHUU; €)
pa3lioKEeHHe MepMaHTaHaTa Kajlus; ’K) pa3JIoKEeHHe MepoKcuaa

BOJIOPO/Ia C TIOMOIIBIO JHOKCHJIAa MapraHiia W Karaja3bl KapTodens WIA MOPKOBH; 3)
B3aMMOJICHCTBHUE pa30aBICHHBIX KUCIOT C METaJUIAMH.

IIpakTHuyeckue padorsl 3. [Ipu3HaKM XUMUYECKUX PEAKLIAMN.

KonTpoJsbHas padora 3 o teme: «I3MeHEHUs, MPOUCXOASIINE C BEIECTBAMI

Tema 5. PactBopenue. PactBopsl. CBOMCTBA PACTBOPOB 3JIEKTPOJINTOB



PactBopenne  kak  (u3uMKo-xuMHUeckuid  mporecc. I[loHsatme o  rugparax u
KpucTtamioruaparax. PactBopumocTts. KpuBbie pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH
PAaCTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMmIiepaTypbl. HachlllleHHbIE, HEHACBIIICHHBIE WU
MEePECHIIICHHBIE PACTBOPHI. 3HAUCHUE PACTBOPOB JJIsI IPUPOABI M CEIBLCKOTO X035HCTRA.
[Tonatre 00 DIEKTPOJMTHYECCKON JHCCOLNMAIMU. OJEKTPOJHMTHI M  HEIJICKTPOJUTHEIE.
MexaHu3M JUCCOLMAIMM  AJIEKTPOJIUTOB C PA3IUYHBIM XapakTtepoMm cBsizu. (CreneHb
ANEKTPONUTHYECKON qucconrani. CUIIbHbBIC U CTTA0bIE SJIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHUSI TEOPUU BJIEKTPOJUTUYECKON auccounanvu. MoHHbIE ypaBHEHUS
peakiuii. Peakiiuu oOMeHa, uyniue 10 KOHIIa.

Kinaccudukaiys HOHOB M X CBOMCTBA.

Kucnotel, ux knaccudukarus. Jlucconuanuss KHUCIOT W HUX CBOWCTBA B CBETE TEOPHUU
AJIEKTPOJUTHYECKON Aucconuanui. MOJEKyIspHbIE W HWOHHBIC YPaBHEHUS pPEaKIUH.
B3auMmopelicTBUE KUCIOT ¢ METa/ulaMU. DJIEKTPOXUMHUUECKUI Psii HAMPSIKEHU METaJJIOB.
B3anmopeiicTBrue KHUCIOT ¢ OKCHJIAaMH METaIoB. B3anMoaelcTBUe KUCIOT C OCHOBAaHUSIMU
—peaknus HeWTpanu3anuu. B3aumopaeicTBue KUCIOT ¢ coiiiMu. Mcnonb30BaHue TaOJIUIIBI
PACTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCJIOT.

OcHoBanwus, Ux Kiraccupukanus. Juccoruaiys OCHOBaHUN M MX CBONCTBA B CBETE TCOPHH
ANEKTPONIMTUYECKON TUcconMauu. B3anmonencTeue 0OCHOBaHUM ¢ coisiMu. Mcnons3oBanue
TaOJMUIBI PACTBOPUMOCTH JUISl XApPAKTEPUCTUKU XUMHUYECKHUX CBOMCTB OCHOBaHUM.
BzaumojeiicTBue 11e104eii ¢ OKCHIaMH HEMETAJIJIOB.

Conn, UX auccolMalMsl U CBOWCTBA B CBETE€ TEOPUM DIIEKTPOIUTUUECKOW JTUCCOLIMALINHU.
B3aumoneiicTBue cosield ¢ MeTaiiaMu, 0OCOOEHHOCTH 3THX peakuuil. BzaumosencTeue comnei
c consMu. Mcrnonbp3oBaHue TaOIUIIBI PACTBOPUMOCTH JIJII XAaPAKTEPUCTUKU XUMHUUYECKUX
CBOMCTB COJICH.

O0600meHue cBefieHuit 00 OKCHUIaX, UX KIAaCCU(UKAIIUU U CBOMCTBAX.

['eneTnueckue psapl MeTaia W HeMmeTaula. ['eHeTHyeckas CBA3b MEXKIAY KiacCaMu
HEOPTaHWYECKUX BEIIECTB.

OKHCITUTENBHO-BOCCTAHOBUTEIbLHBIC PEAKIINH.

OnpeneneHue cTeneHEd OKUCIEHUS IS JJIEMEHTOB, OO0pa3yloIIMX BEHIECTBA Pa3HbIX
KjaccoB. Peakuuu HMOHHOrO OOMEHAa M OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.
Okucnurenb U BOCCTAHOBUTEIb, OKHUCIEHUE W BOCCTaHOBJIECHHE. COCTaBIICHUE YpPaBHEHHM
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOIO OajaHca.

CBolicTBa NPOCTHIX BEMIECTB — METAUIOB W HEMETAJJIOB, KHCJIOT W COJIEH B CBETE
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

JemoncTpanmun. BzaumosielicTBue pacTBOPOB XJIOpHJA HATpUs M HHUTparta cepedpa.
[Tomyyenrne HEpacTBOPUMOIO THUIAPOKCHUIA ¢  B3aMMOJICMCTBUE €ro C KHUCJIOTaMH.
BzaumojelicTBUe KHUCIOT C OCHOBaHUSIMU. B3auMoaencTBue KMCIOT ¢ OKCUAAMU METaJlIOB.
BzaumopeiictBue KHUCIOT ¢ MeTaylaMd. B3aumonelcTBHE  KHCJIOT C  COJSIMH.
B3aumopeiictBue mieiouer ¢ KHCJIOTaMHU. B3anMoaencTBHE IIEJIOYEd C OKCHIaMH
HeMeTaJuloB. B3aumopeincTBue Iejoded ¢ COJISIMU. [Tosmyuenne wu  CBOMCTBA
HEPACTBOPUMBIX OCHOBaHWH. B3aumonelHcTBHE OCHOBHBIX OKCHIOB C  KHCIOTAMH.
BzanMmojeiicTBe OCHOBHBIX OKCHIOB C BOIOW. B3aumomeicTBHE KHUCIOTHBIX OKCHJIOB C
IIeJI0YaMHu.

IpakTnueckne padorsl 4. YCIOBUSA TEUCHUS XMMUUYECKUX PEAKIMl MEXIy pacTBOpamMu
3JIEKTPOJIUTOB O KOHIIA.

5. Pemienue skcrniepuMeHTaNbHBIX 3a1a4.

Tema 5. XuMus ¥ ’KM3Hb.



YenoBek B MUPE BEUIECTB, MATEPUAIOB U XUMUYECKUX PEAKIINI. XUMHUS U 300POBbE.
JlexapcTBeHHbIE MpenapaThl, MPOOJIEMBbI, CBSI3aHHBIE C UX TPUMEHEHUEM.

Tema 6. O0oOmenne 3HaHUI O HamOojIee BAaKHBIX XAPAKTEPUCTHKAX BeEUIECTB H
XHMHYECKHX nmpoueccoB. UToroBasi arrecramus.

Anpo (mpoTOHBI, HEUTPOHBI) U ANEKTPOHBI. M30T0onbI. CTpOoeHUE INEKTPOHHBIX 000JI0YEK
aTOMOB.

IIpocTelie u cioxHbie BemecTBa. CBOWCTBA OKCUIOB, KACIIOT, OCHOBAHUM, COJICH.
Kiaccudukanust XuMU4ecKUX peakiuil o pa3IuyHbIM NPU3HAKAM: YHUCITY U COCTaBy
HCXOJHBIX U MOJYUYECHHBIX BEIECTB; U3BMEHEHUIO CTEIICHEW OKUCICHUS XUMUUECKUX
3neMeHTOB. [lepeBogHOM dK3aMEH.

9 knacc
Tema Bpenenue. OOmasi XapakTepUCTHKA XHMHUYECKHX JIJIEMEHTOB M XMMHYECKHX
peakuuit

IHepuoanuyeckunii 3axkoH u Ilepuoanyeckass cucreMa XUMHYECKUX dj1eMeHTOB /I
N. MenaesieeBa
XapakTepuCTUKa 3JIEMEHTA IO €ro MOJIOKECHUIO B llepnoanueckor cucremMe XHUMHUYECKUX
snemeHnToB J[. 1. MenneneeBa. CBoMCTBa OKCHIIOB, KHCIOT, OCHOBAHUM U COJICHi B CBETE
TEOPUH IICKTPOIUTAYECKON TUCCOLMALINN U OKUCIEHUSI-BOCCTAHOBIICHMUSI.
[lonsiTue O mepexoaHbIX 3neMeHTax. AM@OTepHOCTb. ['eHeTHdecKuid psif MEepexoHOrO
AJIEMEHTA.
Ilepuonnueckunn 3akoH u Ilepuonudeckas cucrema xumuuyeckux osiemeHtos [, .
Mennaeneesna.
XHUMHUYECKasi OpraHU3alusl KUBOW M HEKUBOW MPUPOIbl. XUMHUUECKUN COCTAB s/Ipa, MAHTUHU
U 3€MHOM KOpBbl. XMMHYECKHE 3JJIEMEHThl B KJETKaxX JKUBBIX OpPraHu3MoB. Makpo- u
MHKPO3JIEMEHTHI.
O06o001IeHNe CBeIeHN 0 XUMUYECKUX peaknusx. Kimaccupukammss XUMUYECKUX PEaKIuii 1o
pPa3IMYHBIM TPU3HAKAM: «UYUCIO M COCTAaB PEarupyrolmux M 0o0pa3yoIIUXcs BEHIECTBY,
«TeToBOM A dexT», «HampaBICHUE», «M3MEHECHHUE CTENEHEH OKHUCICHHUS DJIEMEHTOB,
00pa3yrolux pearupyroiime BeuecTray, «haszay, «MCnoib30BaHue KaTanuzatopay. [lonstue
O CKOPOCTHM XHUMHUYECKOM peakuuu. DakTopbl, BIMSAIONIME HA CKOPOCTh XUMHYECKHX
peakiuit. Karanuzarops! u katanus. UTHruOUTOpBI. AHTHOKCHUIAHTHI.
JMemoncrpamun. Paznuunsie gopmbl Tabmuubr JI. WM. MengeneeBa. Mojgenu aTtomMoB
AJIeMEHTOB |—-r0 mnepuonoB. Mojenb CTpoeHHs 3eMHOro Imapa (MONepeyHbIl pas3pes).
3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakuud OT MPUPOJAbl PEArHpPYIOIIMX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHLEHTPALMM PEArupyroliuX BEIIECTB.
3aBUCUMOCTh CKOPOCTM XMMHYECKOM peakiuu OT IUIOMAJAH  CONPHUKOCHOBEHHMS
pearupyromux BemecTB («KUTISIIIUANA CTI0M»).
JlaGopaTopHbie onbIThI 1. [lonyyeHue ruipokcua HIMHKA U UCCIEOBAHUE €TI0 CBOMCTB. 2.
MopgenupoBanue mnoctpoeHus llepuomnueckor cucTeMbl XUMHUYECKHX 3ieMeHToB /1. .
Menneneesa
J{uarsocru4yeckasi KOHTPOJbHas padora
Tema MeraJibl
[Tomoxenne wmeramnoB B Ilepuoamueckont cucreme xumuueckux saemeHTtoB [ .
MenpaeneeBa. Metamnuueckas KpUCTAUIMYECKAS PENIETKA M METALIMYECKAS XUMHUYECKAS
cBsi3b. OOmue ¢usnueckue cBoicTBa MeTawioB. CrlaBbl, MX CBOMCTBA W 3HAYCHUE.



XHUMHUYECKHE CBOMCTBA METANIOB KAK BOCCTAHOBUTEIICH, a TAKKE B CBETE UX IOJIOKEHHUS B
ANEKTPOXUMHUYECKOM Py HAIPSKEHHUI METAJIOB.

Koppo3sust metamnoB u crioco0sl 00pb0bI ¢ Heil. MeTansl B npupoje. O061me cnocoobl ux
[IOJIyYEHUS.

OO0masi XapakTepuCTHKA IEJOYHBIX MeTaI0B. MeTaiel B npupoje. O0mue crnocoObl
ux nosyuyenus. Ctpoenue atomoB. lllenounbie MeTamibl — OpOCThIE BelllecTBa. BaxkHeitmue
COCIMHEHUS MIEJIOYHBIX METAJIJIOB —OKCHU/JIbI, TUAPOKCUBI U CONU (XJIOPHU/IbI, KapOOHATHI,
cyibdarbl, HUTPATHI), UX CBOWCTBA W MPUMEHEHHWE B HApOJHOM Xo3sikicTBe. KanuitHbie
yanoOpeHus.

O0mas xapakrepucTUKa 3jeMeHTOB riaaBHoil moarpynnbsl II rpymnsel. CTpoeHue
atoMoB. lllenouHo3eMenbHbIE METAUIBI — MPOCTHIE BEIIECTBA. BakHEWIINE COCIMHEHUS
IEJIOYHO3EMENIbHBIX METAJIOB — OKCHABI, THUJIPOKCUABI U CONU (XJOpPUIBI, KapOOHATHI,
HUTPATHI, CyIb(}aThI, pocdaThl), UX CBOWCTBA U IPUMEHEHHE B HAPOJIHOM XO3SICTBE.
Amomunuii. CtpoeHue atoma, GU3HMUYECKUE U XMMHUYECKHUE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHusl AIFOMUHUS — OKCHUJ U THAPOKCUI, uX aM(pOTEpHBIA Xapaktep. Baxueitme
coyu antoMuHus. [IpuMeHeHne antoMUHNS U €r0 COEqUHEHUN.

Keaezo. Ctpoenne aroma, (pU3MYECKHEC M XMMHUYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
I'enernueckue psanel Fe2+ u Fe3+. Baxuelimume comu jxene3a. 3HaUeHHE JK€JIe€3a U €ro
COEMHEHUN JIJISI PUPOJIBI U HAPOJIHOTO XO35MCTBA.

JMemonctpamun. O6pa3iibl METOUYHBIX U ETOYHO3EMENbHBIX MeTAILIOB. OOpasilbl CIIaBOB.
B3aumopernictBue pacTBOPOB KHUCIOT M COjJed ¢ MmetamiaMu. llomydenue ruapokcuaa
AJTIOMUHUS U WCCIIEIOBAHUE €r0 CBOMCTB. B3amMonencTBue xesne3a ¢ COJSIHOM KUCIOTOM.
[Tonyuenne runpoxcunos xenesa (I11) u (I11) u u3yuenue ux cBOUCTB.

IIpakTnueckune padorbl. 1. OcyliecTBIEHUE LENOYKM XWMHUYECKHUX MpPEBpAIICHUN. 2.
KayecTBeHHbBIE peakliiy Ha HOHBI METAJIJIOB.

3. PellleHHe SKCIEPUMEHTANIBHBIX 3aJlad Ha pAClO3HABAHWE M IOJIYYECHHE COCIUHEHUI
METaJIOB.

KonTtpoJsbHas padora Nel o teme: Meramib»

Tema Hemerausibl

OO6mras xapakTepucTUKa HEMETAIUIOB: MojokeHue B [lepuoauueckoil cucteMe XuMHUUECKUX
sneMmeHToB J[. 1. MeHaeneeBa,

OCOOCHHOCTH  CTPOCHHMSI ~ aTOMOB,  3JeKTpooTpuiareabHoctb (D0) kak  mepa
«HeMeTaJuMYHoCcTHY, pax 0. Kpucraimmyeckoe CTpPOCHHE HEMETAIIOB — IPOCTBIX
BelecTB. Asuorponusa. duznueckue CBOMCTBA HEMETAIOB. OTHOCHUTENIBHOCTH ITOHSATHIA
«METAID) U «HEMETAILID.

Bonopoa. Ilonoxenue Bogopoaa B [lepuoandeckon cucteMe XUMAYECKUX 3y1eMeHToB [l. 1.
MenneneeBa. CtpoeHue aromMa U MOJEKyJbl. DU3MYECKME M XUMHYECKHE CBOWCTBA
BOJOPOJA, €T0 MOIYYECHUE U IPUMEHEHHE.

Boaa. Ctpoenue Monekynbl. Bogopoanas xumuyeckas cBs3b. @U3NUYECKHE CBOMCTBA BOJIBI.
AHoManuu CBOMCTB BOJIbl. [uapoduibHble U TUIAPOPOOHBIE BelECTBA. XHUMHUYECKUE
cBorictBa BoJbl. KpyroBopotr Boasl B mpupojse. Bogoounctka. Aspanusi Bojbl. BeITOBBIE
bunsTpsl. MuHepanbHbie BOABL. JIMCTHIIITMpOBaHHAS BOIA, €€ TIONyYEeHHE U IPUMEHEHNE.
OO0mas xapakrepucTuka rajorenoB. Ctpoenue atoMoB. [IpocTeie BelllecTBa 1 OCHOBHBIE
COCIMHEHUS TAJIOTEHOB, X CBoicTBa. KpaTkue cBemenust o xmope, opome, prope u iose.
[IprumeHeHue rajJoreHoB U UX COCITMHEHUN B HAPOJTHOM XO35IMCTBE.



Cepa. CTpoeHue aroma, aJJIOTPONusi, CBOMCTBA U IPUMEHEHUE POMONYECKOM cepbl. OKCUIbI
cepol (IV) u (VI), ux nomydenue, cBoiictBa U npuMmeHeHne. CepHasi KUCJIOTa U €€ COJIM, UX
IIPUMEHEHHUE B HAPOJHOM XO03s1UcTBE. [[pON3BOACTBO CEPHOU KUCIIOTHI.

A3o01. CTpoeHHe aToMa U MOJIEKYJbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK, CTPOCHUE,
CBOMCTBa, NOJIyueHue 1 npuMeHenue. Coam aMMOHHUS, UX CBOMCTBA U NpUMeHeHue. OKCUIbI
azora (II) u (IV). A3oTHas kucnoTa, €e CBOICTBa M NMpuUMeHeHue. HUTpaTtbl U HUTPUTHI,
npo0semMa uX COAECpPKaHUs B CEIbCKOXO03MCTBEHHON MPOIYKIIMH. A30THBIE YI0OpEHU.
®ocdop. CtpoeHue aroma, aIOTponMs, cBoOWcTBa Oeiaoro U KpacHoro ¢ocdopa, ux
npuMeHenue. OcHoBHbIE coenuHeHus: okcupa ¢ocdopa (V) u oprodocdopHas Kuciora,
dbocdartel. DochopHbie yT100OpeHUSI.

Yraepoa. CtpoeHue aToma, ajuioTpoOIus, CBOMCTBA MoaupuKauil, npuMeHenune. OKCUabl
yriepoaa (II) u (IV), ux cBoiictBa u mpumeHnenune. KapOoHaThl: KaablIUT, COJA, TIOTAIIl, UX
3HA4YEHUE B MIPUPOJIE U )KU3HU yenoBeka. Kpemunil. Oxcnn kpemuusa. KpemuueBas kuciora.
Cunukarsl.

JdeMoHcTpanuu.

OOpa3ipl TAIOTEHOB — TMPOCTHIX BEIIECTB. B3ammonelcTBHE TaJOT€HOB C HATPHUEM, C
amoMyuHUeM. BwiTecHeHHe xjopoM Opoma WM HWOJa W3 PAacTBOPOB MX  COJIEH.
B3anmonenictBue cepbl ¢ MeETaJUIaMHM, BOJOPOAOM M KHCIOpoAOM. BsammonencrBue
KOHIICHTPUPOBAHHOM Aa30THOM KHUCIOTBI ¢ Meapto. [lormomenne yriem pacTBOPEHHBIX
BEILLECTB WIM Ta30B. BoccraHoBinenue menu u3 ee okcuaa yriiem. OOpasibl OpUPOAHBIX
coeMHEHUN xyopa, cepbl, docdopa, yriaepoma, kpemHus. OOpaslbl BaKHEUIIMX IS
HApOJHOTO XO35UCTBa Cyib(}aToB, HUTpPATOB, KapOoHaToB, ¢ocdaroB. OOpa3lbl CTEKIa,
KEpaMHUKH, LIEMEHTA.

JlabopaTopHbIe ONbITHI.

20. Ilomyuenwe u pacno3HaBaHue Bojopoja. 21. HccinegoBaHue mNOBEPXHOCTHOTO
HaTsHKEHUS BOJIbL. 22.PacTBOpeHue nepMaHraHaTa Kajius Wid MEIHOro Kyropoca B Bojze. 23.
[Munpatarus o6e3BoxkeHHOTr0 cynbhara meau (11). 24. M3roroBiaeHue TUIICOBOTO OTIEYATKA.
25. O3HakOMIIGHHE C KOJUIEKIHMEH OBITOBBIX (PHIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM
MHHEpAJIBHOW BOJAbl. 27. KauecTBeHHass peakuus Ha rajgoreHua-uoHsl. 28. Ilomyuenue u
pacno3HaBaHue kuciopona. 29. I'opeHue cepel Ha Bo3ayxe u B kuciopoje. 30.CBoricTa
pasz0aBieHHOM cepHOUl kucioThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacnio3HaBanue comnei
ammonusi. 33. CpoiicTBa pa30aBieHHOW a30THOM KuciIoThl. 34. BzaumopeiicTBue
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menbto. 35. T'openue docdopa Ha Bo3ayxe U B
kuciopoe. 36. PacmosnaBanue ¢gocdaros. 37. 'openue yris B kuciopoje. 38. [Tomyuenue
yTOJBHOM KUCIIOTHI U U3yueHue ee cBOMCTB. 39. Ilepexoa kapOOHATOB B THIPOKAPOOHATHI.
40. Paznoxxenue runpoxkapbonarta Hatpus. 41. [lonydeHne KpeMHEBOM KUCIOTHI M U3YUYCHUE
€€ CBOMCTB.

IIpakTnueckune padorbl. 4. Pemenne skcnepuMeHTANbHBIX 3a1ad no teme «lloarpynmna
KHCJIOpoaa». 5. Penmienue skcnepuMeHTalnbHbIX 3a/1a4 1o teme «lloarpynmna azoray.
KonTpoabnas padora Ne2 no treme: Hemerannbn

Tema IEPBOHAYAJIBHBIE ITPEJICTABJIEHUSA Ob OPTAHUYECKHUX
BEIIECTBAX.

IlepBoHauanbHbIE CBEACHUS O CTPOCHUHN OPraHUYECKUX BEIIECTB.

VYTri1eBo0opoAbl: METaH, 3TaH, 3TUJIEH.

Cnuptsl (METaHOM, 3TaHOJI, TIHIEepUH). KapOoHOBBIE KUCTOTHI (YKCYCHAsl, CTeapUHOBAs ) KaK
MPEACTABUTENIN KUCIOPOICOACPIKAIINX OPTAaHNYECKUX COETUHEHUM.

buonornyecku BaskHbIE BELIECTBA: XKUPbI, YTIEBOAbI, OCIIKHU.



[IpencraBiieHns 0 MOAMMEPAX HA IMIPUMEPE MOTUITUIIEHA.

JdeMoHCcTpanuu

OOpa3upl HePTH, KAMEHHOTO YIJIsl U POAYKTOB HX NEPEPadOTKHU.

Mogenu MoJIEKyJ1 OPraHUYECKUX COECTUHEHUI.

['openue yriaeBogopo10B U OOHAPYKEHUE MTPOTYKTOB UX TOPEHHUS.

OO0pa31pl U3AeTUN U3 MOTUAITUIICHA.

KauecTBeHHbIC peakiiy Ha YTHICH U OCJIKH.

IIpakTU4yeckue 3aHATHS

N3rorosnenne moaenen yrieBoaopoa0B.

Tema XuMus u )Ku3Hb.

Xumus v nuia. KanopuiHOCTh )KUPOB, OEIKOB U yIiieBo10B. KOHCEpBaHTHI MUILIEBBIX
POJIYKTOB (MOBapeHHAas COJIb, YKCYCHAsl KUCTI0Ta). XMMUYECKHUE BEIIECTBA KaK
CTPOUTENBHBIC U MOACIIOYHbIE MAaTEepHAIIbI (MEJ, MpaMOp, U3BECTHSK, CTEKJIO, LIEMEHT).
[TpupoaHbie UCTOYHUKHU yTIIEBOA0poa0B. HeTh 1 npupoaHblil ra3, ux mpuMeHEHUE.
XMMHUUYECKOE 3arpsi3HEHHE OKPY KAIOIIEH cpelibl U ero nocaeAcTBus. [Ipobiemsl
0€30MacHOr0 UCIOJIb30BAHUS BEIIECTB U XUMUYECKUX PEAKIIUN B MOBCEHEBHOM KU3HMU.
TokcHuuHbIE, TOPIOYKE U B3PBIBOONIACHBIE BEILIECTBA. bHITOBas XUMHUYECKasi TPaMOTHOCTb.
JdemoHcTpanuu

OO6pa31ibl JeKapCTBEHHBIX MPEMapaToB.

OOpasIbl CTPOUTENHHBIX U MOACIIOYHBIX MAaTEPUAIIOB.

OO6pa31pl yIIaKOBOK TMHUIIEBBIX MPOAYKTOB C KOHCEpBaHTaMHU.

JlabopaTopHbIe ONBITHI

3HAKOMCTBO C 00pa3iaMu JEKapCTBEHHBIX MPENapaToB.

3HAKOMCTBO C 00pa3aMu XUMHUYECKUX CPEJICTB CAHUTAPUH U TUTHEHBI.

Tema 6. O0001IeHHe 3HAHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

Ilepnognueckuit 3akoH U llepuonnyueckas cucTeMa XUMHYECKUX DJIEMEHTOB

. 1. Menneneea. ®U3UUECKUM CMBICI ITOPSAIKOBOIO HOMEPA AJIEMEHTA, HOMEPOB IEPUOAA
U TPYyNIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB M MX COCAUHEHUN B MEPUOJAX
M Tpylmax B CBET€ MPEIACTABICHUI O CTPOCHUU AaTOMOB JIIEMEHTOB. 3HAUYCHHUE
[Teproanueckoro 3akoHa.

Buapl XUMUYECKUX CBA3€W U THUIBI KPUCTAJUIMYECKUX PEUIETOK. B3aMMOCBS3b CTPOCHUS U
CBOMCTB BELIECTB.

Knaccudukanuss XUMHUYECKUX pPEaklWil MO pa3iMuHbIM MpPU3HAKAM (YHUCIO U COCTaB
pearupyrommx u oOpa3yrolIMXcsi BEIIECTB; HalMuWMe TpaHUlbl pasnena (a3; TerioBOu
3 dekT; u3MEeHEHUE CTENeHeW OKHUCICHUS AaTOMOB; MWCIOJIb30BAHUE KaTalnu3aTopa;
HarpaBJieHHe TTpoTeKanusi). CKOpOCTh XUMHUECKUX Peakiuil U (PaKToOphl, BIMUSIIONINE HA HEE.
OO0paTUMOCTh XMMUYECKUX PEAKIUN U CIIOCOOBI CMELIEHUSI XUMUYECKOTO PABHOBECHSI.
IIpocTeie M ciOXKHBIE BeniecTBa. MeTauibl M1 HeMeTaulbl. ['eHeTHdecKue psiabl MeTasia,
HEMETAJJIa W MepexoAHoro Meramia. OKCuAbl W TUAPOKCHIBI (OCHOBaHHWS, KHUCIIOTHI,
ampoTepHble TUAPOKCHIBI), coiu. WX coctaB, kiaccupukanus ¥ O0OIIME XUMHUYECKHE
CBOWCTBA B CBETE TEOPUHU JICKTPOJIUTUUECKON JTUCCOLMALINH.

HroroBast KOHTpOJIbHAS paboTa 3a Kypc XuMuHU 9 Kiacca.



TemaTuveckoe nIaHupoBanue 8 kiacc

TEMaA

Bcero
4JacoB

Conep:kanue

Bseneunue

XUMUA KaK 4acTh €CTECTBO3HAHMS. XUMUS — HAyKa O BEIIECTBAX, UX CTPOCHUH, CBOMCTBAX U
MPEBPALLECHUSX.

Habmonenue, onrcanue, usMepeHue, SKCIEPUMEHT, MoienupoBanue. [lonarue o
XUMUYECKOM aHAIN3€ U CUHTE3€. ATOMBI U MOJIEKYJIbl. XUMUYECKUN 3TE€MEHT. SI3bIK XUMHH.
3HaKM XUMUYECKUX JIEMEHTOB. [leproanyeckuii 3aK0H U IEpHOUIECKast CUCTEMa
xuMHuueckux aneMeHToB .M. Menneneesa. ['pynnel 1 nepuoasl NEPUOINYECKON CUCTEMBI.
OTHOCHUTENBHBIC AaTOMHAsI 1 MOJICKYJIIpHAs MacChl. ATOMHAs €JMHUIIA MACCHI.

ATOMEBI XUMHUYECKHX DJICMESHTOB

10

Crpoenue atoma. SAapo (MpoTOHbI, HEUTPOHBI) U 3NEKTPOHBL. M30T0NBI. CTpOoeHue
3JICKTPOHHBIX 000JI0YEK aTOMOB TepBBIX 20 AI€MEHTOB Mepuoandeckoit cuctemsr [[.1.
Menneneesa.

Ctpoenune MoJieKyl. XUMHUYECKas CBsA3b. THIIbI XUMUUYECKUX CBSI3€H: KOBAJICHTHAs
(monsipHas ¥ HETMOJSPHAs), HOHHAS, METAJUTHYECKasl.

[IpocTeie BewecTBa

[IpocTeie BemecTBa (MeTaibl U HeMeTalbl). CBOMCTBA MPOCTHIX BEIIECTB METAIIIOB U
HeMeTtayuioB. KonmmyecTBo BerecTBa, MoJib. MossipHast Macca. MosipHbIA 00beM.

CoequHEHNT XUMHUYECKUX
3JIEMEHTOB

11

. Cnoxueble BeniectBa. OCHOBHBIE KJIACCHI HEOpraHWYEeCKHX BemecTB. CocTaBneHune Gopmyin
COEIMHEHHMI 0 CTENEHU OKUCIeHusa. OnpeneneHne xapakrepa cpeapl. MaaukaTopsl.
YucThle BemecTBa U cMecH BemecTs. [Ipupogabie cMecu: BO31yX, IPUPOIHBIN Ta3, HEPTh,
MIPUPOIHBIE BOBL. BeriecTBa B TBEPIOM, JKUJIKOM M ra3000pa3HOM COCTOSTHUU.
Kpucrannuueckue u amop¢HbIe BemecTBa. THUITbI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAsE U MeTajutndeckas). [IpoBenenne pacueToB Ha ocHOBE popmyir: 1)
MacCOBOH J0JIM XMMUYECKOI'0 AJIEMEHTA B BEIIECTBE; 2) MaCCOBOM JJOJIM PaCTBOPEHHOTO
BEIIIECTBA B PaCTBOPE.

W3meHeHus, IpOUCXOASIIUE C
BCIIECCTBAMU.

10

XuMHuecKasl peakuus. Y paBHEHUE U CXeMa XUMUYECKON peakiuu. Y CJIOBUS U IPU3HAKU
XUMHUYECCKUX peaxunﬁ. COXpaHeHI/Ie MAacCChI BEHICCTB IPpHU XUMHUYCCKUX PCAKIIUAX.
Knaccudukanus XuMHUECKUX peaKIMii M0 YUCITY U COCTaBY UCXOJHBIX M MOJTYYEHHBIX
BellecTB. [IpoBeneHne pacueToB Ha OCHOBE YPaBHEHUI PEaKIMi: KOJIUYECTBA BEILIECTBA,
Macchl WM 00beMa N0 KOJIMUYECTBY BEIIECTBA, MAcCe WM 00bEMY OJHOTO U3 PEareHTOB WU
IIPOLYKTOB PEAKILIUU.




6. | [Ipaktuxkym Nel «IIpocteitmme 3 [TpaBuia paboTsl B mIKOJILHOM Taboparopun. JlabopaTopHas mocyaa u 000pya0BaHUE.

ONEPALMH C BEIIECTBOM) [IpaBuna 6e3onmacuoctu. Paznenenue cmeceit. Ouncrtka BeecTB. OUIbTPOBAHHE.
B3semnBanue. HarpeBatenbHble ycTporicTsa. [IpoBeneHne XUMUYECKUX pEeaKIUil IIpH
HarpeBaHuM.
[Ipurorosnenue pactBopoB. [lonmyuenue kpucramion coneit. [lomydenue razoo0pa3HbIx
BelecTB. MeToipl aHann3a BELIECTB.

7. PactBopenue. PactBopsl 22 DNEKTPOIUTHI U HEANEKTPOJIUTHL. DIEKTPOIUTHUECKAs JUCCOLUALUS KUCIIOT, IeNo4Yel u
Peakuu MOHHOTO 0OMEHa U coneil B BOIHBIX pacTBopax. Mousl. Katnons! u annonsl. Peakiiny noHHOTO 0OMeHa.
OKHMCITHTENBHO — CBolicTBa BEIIECTB OKCHJIOB, OCHOBAHUH, KHCIIOT, COJICH.

BOCCTAHOBUTENbHBIE PEAKLIHH. Knaccudukanus XuMHuecKux peakiuii o U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX
371eMeHTOB. OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTEIh U BOCCTAHOBUTEIb.
OHpCZ[CHCHI/IC XapakKTepa CpCabl. I/IH)II/IKaTOpI:I.
8. | Ilpaktukym Ne2 «CBoiicTBa 2 [IpoBenenne XMMHYECKUX peakuil B pacTBopax. Meroasl aHanu3a BemecTs. KauecTBeHHbIE
PacTBOPOB 3JIEKTPOIUTOB) peakiu Ha HOHBI B pacTBope. [Tomyuenue ra3oo0pa3Hbix BemlecTB. KauecTBeHHbIE peakiiuu
Ha ra3000pa3HbIe BEIECTBA. JKCIEPUMEHTAIbHOE N3YUCHUE XUMUUECKUX CBOMCTB
HEOPraHUYECKUX BEILECTB.
9. | Xumus U KU3Hb. 2 UYenosek B MUpE BEUIECTB, MATEPUATIOB U XUMUYECKUX peakuil. XuMus U 310pOBbE.
JlexapcTBEHHbIE Mpenapathl, MPOOIEMbI, CBSI3aHHBIE C UX TPUMEHEHHUEM.
10. | OGo0menue 3HaHUM 0 Hanboee 3 SAnpo (mpoToHBI, HEUTPOHBI) U EKTPOHBI. M30TOMBI. CTpOEHUE IJIEKTPOHHBIX 000JI0UYEK

BA)KHBIX XapaKTEPUCTUKAX
BEILIECTB U XUMHUYECKHUX
npoueccos. Mtorosas arrecranus

aTOMOB.
[Ipocteie u cnoxxHbie BemecTBa. CBOMCTBA OKCUIOB, KMUCJIOT, OCHOBAHUH, COJICH.
Knaccudukanus XuMHUecKuX peakiuii o pa3IMyHbIM IPU3HAKAM: YHUCILY M COCTaBY
HCXOJIHBIX M MOJTYyYEHHBIX BEIIEeCTB; N3MCHEHHIO CTETICHEH OKUCIICHUS XUMHUYECKUX
311eMeHTOB. [IepeBoiHOM dK3ameH.




KaHeHI[apHO-TeMaTH‘IeCKOC IJIAHUPOBAHUE

No Tema ypoka DJIeMeHTBI coJep:kanus | Buabl koHTpOIS Ilpeamernsie YV ]I Meranpeamernsie YY1
BBenenne — 6 yacos
1 XUMUI-9aCTh Hpe,Z[MeT XHUMUU, Padota ¢ 3HATb ITOHATUSI «XAMUAY, Io3naBaTebHbBIE: OpPraHu30BEIBATH
€CTECTBO3HAHUS. BCIICCTBA MPOCTBIC U TEKCTOM, «BEILECTBOY, «IIPOCTOE JesITeIbHOCTh, yMEHUE paboTath C
CIIOXHBIE .
[Ipenmer xumun. 5 ’ COCTaBJICHHUE BEILIECTBOY, «CII0XKHOE Y4EOHMKOM; POHM3BOUTE NOMCK
CBOIICTBa BEILIECTB
Bemecraa. S — ’ KOHCIICKTA. BEIIIECTBOY; TIPaBHJIa uHpOpMALHH,
nosexnenns u TF mpn KoMMmyHHMKaTHBHBIE: [IJTAHUPOBATh
SJEMEHT H POPMEI €ro s 5 yue6HOE COTPYIHUYECTBO; BIAJIETh PEUBIO;
CyLIECTBOBAHMA: paboTe B KaOUHCTC PeryasiTUBHBIE: IPUHUMATH YUEOHYIO
ATOMBI, [IPOCTBIE XUMHH. Y METh IPUBOAUTD sanauy:
BEIIECTBA U npuMepsl PU3NUECKUX
JIn4YHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS K
COEUHEHMS. TEJ, XUM. BELECTB, UX
. 00y4eHHI0; 0CO3HABATH IICHHOCTh
(u3nueckue cBOMCTRA.
6e3onmacHOro o0pasa >KU3HHU.

2 | [Ipaktuueckas pabora Nel | IlpaBmiia paGoTsl B OT4éT 110 3uarp npasuna o Th npu | [l03HaBaTesibHbIE: yMEHME HAOTIONATD U
IIpasuia TEXHHUKH | HIKOJILHOH IPaKTUYECKOI paboTe B KabuHeTe JieJIaTh BBIBOJIbI OPraHU30BBIBATH
Oe3omacHocTH Tipu pabore | jabopaTtopuu.

P 6p Lo paTop paGote XUMHH. YMETb JEATENBHOCTS.

. aboparopHas It a

B XHMHIHECKOM KaDHHETC oparop ocyA 00pAIATCS: C XUM. KoMMmyHukaTHBHBIC: IVIAHUPOBATH
llpuewer  obpamenms ¢ | 1 060pyAoBane. ebHoe co HUYECTBO; BIAJAETh PEUYBIO;
71a00paTOPHBIM [TpaBuna Hocyaon u yd TPyA » BIAJCTR P ’
060y IOBAHHEM i | 6esomacHocTn. J1a60PaTOPHBIM PeryasiTuBHbI€: TIPUHUMATH YYEOHYIO
HarpeBaTeJIbHbIMU Merons!l aHanu3a o0opynoBaHueM 3ajaqy.
npudopamu. BEILIECTB.

3 [IpeBpaiieHus BemecTs. SBnenus gpusnueckue PaGora ¢ 3HATb NOHSITHS Ilo3naBaTenbHbIe: yMEHNE HAOIIOAATS,
Ponp xuMuu B KU3HU A XMMHAYCCKUC TEKCTOM, XUMHUYECKUE U JIeJIaTh BBIBOABI, IPOU3BOAUTH IIOUCK
4eJI0BeKa. (peakin). COCTABIICHHE (usnueckue sBeHus, nHpopmanyn; KoMMyHHKaTHBHbBIE:

KOHCIIEKTA. «XHUMHUHCCKHUC MJIAHUPOBATH y4eOHOE
CBOMCTBaY;

YMeTh NpuBOAUTH
npuUMephl PU3NIECKUX
TeJ, BEIIECTB, UX
¢du3nueckre CBONCTBA.

COTPYAHUYECTBO; BJIA/IETh PEYbIO;
PeryasiTUBHBIE: IPUHUMATh YUEOHYIO
3amaqy;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS K
00y4YeHHIO; IEMOHCTPUPOBATH CIIOCOOHOCTH.




3HAaKH XUMUYCCKHX SI3pIK XUMuH. 3HAKU Pabora o 3HATh IIOHATUC: XUM. Ilo3HaBaTebHBIE: OPTaHU30BHIBATH
9JIEMEHTOB. XUMHUYECKHUX DJICMEHTOB. ANTOPUTMY. aneMeHT, cTpykTypy [IC | mesarenbHOCTh, yMEeHUE padoTaTh C
ITepuonnueckas Tabnuna | [lepuoguyecKuii 3aK0H 1 YMeTh Ha3bIBATh: y4eOHUKOM;
J.1.Menpencena. MepUoNYEeCcKas CucTeMa XHUMHYCCKHE DJIECMCHTEL. MIPOU3BOAUTH MOUCK MH(GOPMAITUH,
XHMHYECKHUX DJIEMEHTOB KoMMyHuKaTHBHbBIE: INIAHUPOBATH
JI.1. Menpaeneena. yaeOHoe
[ pYIIIIBI U IEPHOIBI COTPYIHHUYECTBO; BJIAJIETh PEUbIO;
IEPUOHIECKON PeryasiTuBHBIE: IPUHUMATH YICOHYIO
CHCTEMBI. 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS K
00yuYeHHuIo;
Pacuersl mo xumuueckuM | MaccoBas 107 YMeTh BEIYHCIIITH PeryasiTuBHbBIE: IPUHUMATH YYCOHYIO
dopmynam SJIEMEHTA. MacCCOBYIO OO 3aj7la49y, COCTaBJIATh MJIaH OTBCTA,
XUMHUYICCKOI'o 3JICMCHTA JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS K
1o Gopmyie BelecTsa 00y4eHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH,
MPOSIBJISITH TO3HABATENbHBIN HHTEPEC.
XapakTepucTuka [IpocThie u COXKHBIE CamocrosiTenbHas | YMeTh paboTaTh 1Mo PeryasiTuBHBIE:  NPUHUMATh  YYCOHYIO
BEIIIECTBA I10 €T0 BEIIECTBA, aTOM, pabota ANTOPUTMY. 3a1a4y;
XMUMHUYECKON popmyIie XUMHUYECKUM DJIEMEHT. JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS K
00ydeHuto;
ATOMBI XHMHYECKHX
3jieMeHTOB — 10 yacos
OCHOBHBIE CBEJICHUS O ATOM, IPOTOHBI, PaGoTath 1o 3HaTh CTPYKTYpY Ilo3HaBaTeIbHBIE: OCBAUBATH MPUEMBI
CTPOCHUU aTOMOB HEWUTPOHBI, JIEKTPOHBI, aNropuTMy MEePUOINYECKON HUCCICA0BATEIbLCKON IeATSIbHOCTH,
MX XapaKTepUCTHUKA. CUCTEMBI, PU3NIECKUI YCTaHABIUBATh IPUYUHHO- CIEACTBEHHBIE
CMBICJT IOPSAKOBOTO cBs3u; KoMMyHUKaTUBHBIE: IJIAHMPOBATH
HOMEpa. YMETh y4ueOHOE COTPYAHUYECTBO; BJIAJIETh PEUbIO;
onpenensats 1o [1C 3apsn | anekBaTHO BOCIIPUHUMATD PEYb YUUTENS,
s/ipa aToMa, YUCII0 PeryasiTuBHbBIE: TpUHUMATh  Y4EeOHYIO
IPOTOHOB, HEUTPOHOB B 3a/1a4y; COCTABJIATH IUIaH OTBETA;
szpe, o0I1ee Ynucio
AJIEKTPOHOB B aTOME
XYUMHUYECKUH 3JIEMEHT. ATOM, IPOTOHBI, [IpoBepounas 3HATh IOHATHE KoMmyHukaTuBHbIE: yMEHHE paboTaTh B
H3oTtomnsl. HEUTPOHBI, JIEKTPOHBI, paborTa. «HA30TONL. YMETh nape, TUIAaHUPOBATh yueOHOe




UX XapaKTepUCTUKA
MaccoBoe 4ncIo.

onpenensats no I1C 3apsn
SIApa aTOMa, YUCIIO
IIPOTOHOB, HEUTPOHOB B
aape

COTPYIHHYECTBO; BIAJICTh PEUBIO.
PeryasiTuBHBIE: IPHHUMATH YICOHYIO
3aj1a4y; COCTaBJISATH IJIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTBCS K
00y4YeHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH,
MPOSIBJIATH TIO3HABATEIIbHBINM UHTEPEC

9 | DJIEKTPOHBI. CrpoeHue | DHepreTudyeckue 3HaTh MOHATHS ITo3naBaTesIbHbIE: OCBAUBATH MPUEMBI
ANEKTPOHHBIX ~ 000JIOYEK | YPOBHH, DJIEKTPOHHAS «IHEPTEeTUYECKHUI HCCIEN0BATENBCKON JIEITENBHOCTH,
aTOMOB. opOuranb HiIn YPOBEHBY», «OPOUTAIIbY. YCTaHaBIIMBATh IIPUYMHHO- CJICACTBEHHEIC

3JIEKTPOHHOE 00JIaKO. YMeTh COCTaBIATh: cXeMbl | CBsi3u; KOMMyHUKaTUBHBbIE: IVIAHMPOBATH
3aBepIICHHBINA U CTPOEHHS aTOMOB MEPBEIX | YI€OHOE COTPYAHHYECTBO; BIAJAETh PEUbIO;
HE3aBEPILICHHBIN 20-TH 5J1eMEHTOB aJICKBaTHO BOCIIPUHUMATDH PE€UYb YUUTEINS.
SHEPreTUYECKUI MEPUONYECKON CUCTEMBI

YPOBCHb . N.Menneneena

10 | llepuonmueckas Ttabnumna | [lepuonnyeckuii 3aKkoH TectupoBanue. 3HaTh NePUOIUUECKUN ITo3HaBaTenbHBIE: OCBANBATH IPUEMBI
XUMHUYCCKHUX  3JIeMeHTOB | J[.M.Menneneena. 3aKOH HCCIICIOBATEIILCKOM JIEATSIIHHOCTH;
J.N.MenneneeBa n | U3MeHeHne cBOMCTB OObACHATH: hU3MUecKknii | YCTAHABIMBATH IPUYMHHO -CIICICTBCHHBIC
CTPOCHHUEC aTOMOB. aTOMOB C pOCTOM CMBICJI aTOMHOTO CBJSI3H.

MOPSIAKOBOTO HOMEPA (mopsiIKOBOT0) HOMEpPA PeryasiTuBHBIe: TPUHUMATH  y4COHYIO
XHM. DJICMEHTAa, HOMEPOB 3a/1a4y, COCTABJIAThH IJIAH OTBETA.
TPYII U IEPUOJIOB, K
KOTOPBIM 3JIEMEHT
TIPUHAJJIEKAT B
MEePUOIUYECKON CUCTEME
11 | MonHas cBs3b HMoHbI MON0KUTENBHBIE 3HaTh MOHATHS: UOH, Ilo3naBaTenbHbIe: yMEHUE HAOIIOAATH U
1 OTPHULATCIIBHBIC, 3apsi] NOHa, MOHHAas JenaTh BBIBOJBI OpraHU30BbIBATh
HOHHas CBA3b, CBSI3b;_YMETh MOKa3bIBaTh | JAESITEIbHOCTb, yMEHUE paboTaTh C
K03 OULIUEHTHI 1 o0Opa3oBaHHe HOHHOU Y4€OHUKOM; TIPOU3BOIUTH MTOUCK
HHICKCBHI. CBSI3M Ha TUITUYHBIX uHpopmanumy,
npuMepax
12 | KoBanentnas nenonsipHass | KoBanentnas 3HaTh ONpeAeTIeHUs Ilo3naBaTenbHbIe: yMEHUE HAOIIOAATH U

CBA3b.

HETIOJISIPHAS CBSI3b.
OpunapHasi, TBOMHAs U

KOBaJICHTHOM CBSI3U,

ACJIaTh BBIBOABI OPraHU30BLIBATH




TPOWHAsI CBA3H.
DJIEKTPOHHAS U

CTPYKTYpHasi pOpMYJIbI.

BaJICHTHOCTH; YMETb
COCTaBJIATh CXEMY
oOpa3oBaHus
KOBAQJICHTHOMN HEIOJISIPHON
CBSI3H, COOTBETCTBYIOIIINE
CTPYKTYpHBIE (POPMYITBI,
OTIPEIeNIATh KPATHOCTh
CBSI3H.

NeITeNIbHOCTh, YMEHHE paboTaTh ¢
y4eOHHUKOM; TIPOU3BOJUTH IOUCK
uHpOpMaLNH,

PeryasiTuBHbBIe: TIpUHUMATh  y4eOHYIO
3a/1a4y; COCTaBJIATH IJIaH OTBETA.

13 | DaekTpooTpunarenbHOCTh | KoBasieHTHas monsipHas 3Hatb noHsTHs: D0, JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS K
KoBanentnas mnonspHas | XHMHYECKas CBA3b, DO CTEIEHb OKUCIIEHUS; 00y4eHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH,
CBSI3b. YaCTHYHBIH 3apsiz. YMETb COCTABIIATh CXEMBI | TIPOSIBIISATH [IO3HABATEIbHBIN HHTEPEC

o0Opa3zoBaHUs
KOBaJICHTHOM CBSI3HU,
MMOKa3bIBaTh CMEILIEHUE
3JIEKTPOHHOMU ITIOTHOCTH.

14 | Meramnuueckas CBA3b. MerTannnueckast CBsI3b, BoinonHATh 3HAThb TOHATHUSA: XUM. JInyHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS K

0000111ECTBIIEHHBIE IIPOBEPOYHBIE CBSI3b METAJUIMYECKAS: 00y4YeHHIO; TEMOHCTPUPOBATH CIIOCOOHOCTH,
SJICKTPOHBL 3a/laHHs. YMETb ONPENEIATh: THII IIPOSIBIIATH IIO3HABATEIIbHBINA UHTEPEC.
CBSI3H, COCTaBIISATh CXEMBbI
o0pa3oBaHUsI CBSI3U.

15 | O6061menue u | CrpoeHue aToMOB. XapakTepu3oBaTh: XUM. PeryasiTuBHBIe:  IpUHUMATh  y4eOHYIO

cucTeMaTu3alus 3HaHUM | Bujabl XMMHAYECKOM snemenTtsl (0T H o Ca) 3aavy;
1o TeMe «ATOMBI | CBS3M. Ha OCHOBE MX IOJOXEHUS | JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS K
XUMHYCCKHX 3JICMCHTOB.» B MIEPUOINYECKOM 00y4eHHI0, aHATTU3UPOBATH YPOBEHD
cucreme JI.M1.MenneneeBa | ycBOCHUS 3HAHUM.
1 0COOEHHOCTEH CTPOCHUS
UX aTOMOB.

16 | Kontpons 3HaHmii 1o KonTponbHas YMeTb 00BICHATH JInyHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCA K

TEME. pabora Nel 3aKOHOMEPHOCTH 00y4eHuto, ¢dbopmMupoBathb HaBBIK

W3MEHEHHS CBOMCTB
QJICMCHTOB MaJIbIX
NIEpHUOAOB U I'NTaBHBIX

CaMOIIPOBEPKH ¥ CAMOOLICHKH.




MOATPYIII; ONPENENIATh
THUIl XUMUYECKOH CBS3U B
BEILECTBE

IIpocThie BemecTBa- 6
4acos
17 | IIpocteie  BemiectBa - | ATOMBI, POCTHIE 3uate oOue gusnueckue | [o3naBarebHbIE:
MeTaJlIbI BEILIECTBA. CBOMCTBa METAJJIOB, HaOII01aTh u Jienarthb BBIBO/IbI
0COOCHHOCTH CTPOCHUS OpraHU30BbIBATH  JIEATEIBHOCTh, YMEHHE
UX aTOMOB. Y MeTh paboTaTh ¢ yueOHHMKOM; MPOU3BOAUTH MOUCK
XapaKTEepPU30BaTh: CBS3b uHbOopMaInu.
MEXIy COCTaBOM,
CTPOEHUEM H CBOMCTBAMU
MPOCTHIX BEIIECTB
METaJJIOB
18 | [Ipocteie  BemecTtBa — | biaropoausie rassl, 3HaTh 0COOEHHOCTH Ilo3naBaTebHbIE:
HEMeTaJUTbl. AJUIOTPONIUAS | aJUIOTPOIHUS U CTPOEHHUS ATOMOB HaAOII0/IaTh U JIeNaTh BHIBOJIBI
aJJIOTPOIIHBIC HEMETaJJIOB, COCTaB OPraHU30BbIBATh AEATEIBHOCTh, YMEHUE
BUJIOM3MEHEHHUS BO3/IyXa, YCIIOBHUS paboTaTh ¢ yueOHHUKOM; MPOU3BOIUTH TTOUCK
(KHCIOPOX H 030H, pEaKIUH TOPEHUS U €€ uHpOpMAIHH,
docdop kpacubiit n IpeKpaieHus Y MeTh
Oenbifd, ammas u rpagur). XapakTepu3oBaTh: CBs3b
MEXKy COCTaBOM,
CTPOEHHEM U CBOMCTBAMU
MPOCTHIX BEIIECTB
HEMETAJUIOB.
19 | KomnuectBo  BemectBa. | KonnuecTBo BeuiecTna, Pewate YMeHMe BBIYUCTSATE: ITo3HaBaTenbHbIE: YMEHHE PaOOTATh B
Momnsipnaas macca. MOJIb, UACTIO ABOTaapo. | pacu€THbIE KOJIMYECTBO BEILECTBA 10 | TPYIIE, YMEHUE CAMOCTOSITETLHO paboTaTh
3aJ1auH. Macce, Maccy 1o 0 aJITOPUTMY.

KOJIMYECTBY BEIIECTBA,
YHUCITy YacTHUL._3HATh
INOHATHA. MOJIb, YHUCJIO
ABorapo.

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBLCS K
00y4YeHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH,
MMPOSABJIATH O3HaBaTEIbHBIN HHTCPCECC.




20 | MomnsipHbiii 00BEM Ta30B. Mounsipabiii 00BeM Ta30B. | Pemath YMeTb nmpou3BOIUTH Ilo3HaBaTebHBbIE: YMEHHE PaOOTATh B
pacuéTHble pacuertsl ¢ rpymnrne, yMEeHHe CaMOCTOSITENIbHO padoTaTh
3aJ1auH. UCIIOJIb30BAaHUEM TOHATUH | TI0 aJITOPUTMY.

n, M, Vm, Na JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTLCS K
00y4EeHUIO; IEMOHCTPUPOBATH CIIOCOOHOCTH,
MIPOSIBIISATH TIO3HABATENbHBIN HHTEpEC.

21 | Pemenue 3amau mo Teme 3auér no YMeTb npou3BOIUTH ITo3HaBaTe/bHBIE: YMEHUE CAMOCTOSITEIBHO

KOJIMYECTBO BEILIECTBA. pEIICHUIO 3a/1a4 | PacueThl C paboTaTh 10 AITOPUTMY, HABBIK
WCTIOIb30BAHUEM ITIOHATHN | CaMONIPOBEPKHU U CAMOOIICHKH.
n, M, Vm, Na
22 | KonTpons 3Hanuii 1o KoHntpoinbnas YwMmers pemiath pacuétHeie | JINUHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS K
TeMe pabota Ne 2 3a/1a41 00yueHnr0, (HOPMUPOBATH HABBIK
CaMOIIPOBEPKH U CAMOOLIEHKHU.
Coenunenus
XMMHYEeCKHX
3JeMeHTOB-11 yacoB
23 | CreneHp OKUCIIEHUS. Crenenp oKHUCIEHUS, YMeTh onpenensith ITo3HaBaTebHBIC: YMEHUE CAMOCTOSITEILHO
OUHApHbIE COCTUHEHNS, CTENEHb OKUCIIEHHUSI 110 paboTaTh 1o y4eOHHKY, 100bIBaTh
XAMUYECKas I1C, o popmyme UH(POPMAITHIO
HOMEHKJIaTypa. OMHApPHOTO COEUHEHUS U
COCTaBJISATh (POPMYIIBI
OMHAPHBIX COCAMHEHUI 10
CTETIEHU OKUCJICHHUS.

24 | buHapHble coequHEHUSI. KauecTBenHslii 1 YMeTh onpeaensaTh JINYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS K
JleTyuue BogopoiHbIE KOJIMYECTBEHHBIN COCTaB CTETEeHb OKUCIIEHHUSI 110 00y4YeHHI0; IEMOHCTPUPOBATh CLIOCOOHOCTH,
COCIMHEHHS. BeniecTBa. Cli0)KHbIE I1C, mo popmyme IIPOSIBIIATH TIO3HABATEIIbHBIN UHTEPEC.

BelIeCTBa OMHAPHOr0 COeIMHEHUS U
HCOPraHUYCCKHEC. COCTaBJIATH (1)OpMyJILI
OCHOBHBIC KJ1aCChl GI/IHapHBIX COG,Z[I/IHGHI/IfI 10
HEOPraHUYECKHUX CTETIeHU OKUCIICHUS
BELIECTB.
25 | OcHoBaHus. KauecTBennsiii 1 JlaboparopHsbrit 3HaTh CUMBOJIUKY: . KoMMyHHKaTHBHBIE: :TUIAHUPOBAThH
KOJIMYECTBEHHBIN COCTAB | OMBIT (hopMyIbl, cOCTaB U yuebHOe COTPYIHHUYECTBO; paboTaTh B




BentectBa. ClIOXKHBIE
BEllleCTBa

Ha3BaHU
OCHOBaHUI YMETH

rpymIe.

HEOPraHUYECKHE. HAa3bIBaTh: OCHOBAHUSI;
OCHOBHBIE KJ1acChl ONPEIENATh 1IEI0Yb C
HEOPraHMIECKHX MOMOILBIO KAYE€CTBEHHOU
BEIIECTB. OnpeneneHHe peaknuun.
XapakTepa Cpeibl.
Nunukatopsl.
26 | Kucnorsr. KauecTBennsiii 1 JlaboparopHusblit YwMmetb KoMMyHHKaTHBHBIE: :TUIAHUPOBATH
KOJINYECTBEHHBI COCTAB | OIBIT pacno3HaBaTh y4€0HO€E COTPYIHUYECTBO; pabOTaTh B
BemecTBa. ClloXKHbIE ONBITHBIM IIyTEM: rpynmne.
BEILIECTBA pacTBOPBI KUCIIOT U
HEOPraHUYeCKHeE. Iesno4Yen, Ha3bIBaTh
OCHOBHBIC KITACCHI KHCJIOTEL. 3HATh
HEOPraHUYECKUX XUMHYECKYIO
BeniecTB. Onpeenenue CUMBOJIUKY: (hOPMYJIBI,
XapakTepa Cpeabl. COCTaB U Ha3BaHUs
Nunukaropsl. KHCJIOT.
27 | Conn. KauecTBeHHbIH 1 JlaGopaTopHbIii PeryasiTUBHBIE: BBITIOJTHATH YICOHYIO
KOJIMYECTBEHHBII COCTAaB | OMBIT 3azauvy.
BemlecTBa. CloXKHbIE IHo3naBarTeabHbIE:
BEIIECTBA HAOII0/IaTh U JIeaTh BHIBOJBI.
HEOPraHUYECKHUE.
OcCHOBHBIE KJIacChl
HEOPraHUYECKUX
BEILIECTB.
28 | OCHOBHBIE KIACChI ITuceMeHHBIN YMETh ONIpeIeHsITh: ITo3HaBaTenbHbIE: YMEHHE 0000111ATH,
HEOPraHWYECKUX BELLIECTB. 3a4€r. COCTaB BEUIECTB 110 KIIaCCU(UITUPOBATH, 1€7aTh BHIBOIBI.




(opmyue,
MIPUHAJIC)KHOCTh
BEIIECTBA K
ONpEJIETICHHOMY
KJIaccy
COCIUHEHHH,
CTENEHb OKHUCIIEHUS
JJIEMEHTOB B

COCTUHECHHH.
29 | AmopdHsbIe u Kpucrammueckue 3HATb TUIIBI Ilo3HaBaTe/bHBIE: COCTABIATH KOHCIIEKT,
KpUCTAJIIMYECKHE pPELIETKU: aTOMHBIE, KPUCTAITMYECKHUX PaboTaTh ¢ yueOHUKOM.
BEIIECTBA. MOHHBIE, METAJNINYECKUE peleToK. YMeThb
U MOJICKYIISIpHBIE. MIPUBOIUTH
MIPUMEPHI BEILIECTB
C pa3HBIMU THITAMH
KPUCTAJUTMYECKUX
pEILIeTOK, X
¢buznueckue
CBOICTBa
30 | YucTeie BemiecTBa 1 YucTteie BemecTa 1 CocTaBuTh 3HAaTh 3HAUCHUE ITo3naBaTejibHbIE: COCTABIATH KOHCIICKT,
CMECH. CMECH BELIECTB. KOHCIIEKT. cMecel B pupoje PaboTaTh ¢ yueOHHKOM.
Hpuponssie CMCCHL M JKA3HM YEJIOBEKa,
BO3]1yX, IPUPOJIHBII ra3, CHOCOBEI
He(Th, MPUPOTHBIE pasienenus
BOJIbl. BemecTsa B .
TBEPJIOM, KHJIKOM H CMece.
ra3000pa3zHOM
COCTOSIHHH.
Kpucramnmueckue u
amop(HbIe BEIIECTBA.
31- | MaccoBas n 00beMHas IIpoBenenune pacyeTos [TuceMenHbIi YMeHue BEIYUCTIAT IosnaBareabHbIE: YMEHUE CAMOCTOSTENLHO
32 | 10JI1 KOMIIOHEHTOB B Ha ocHOBe popmyi: 1) 3auéT MaccoOBYIO U paboTath Mo ANrOPUTMY, HABBIK

CMECH.

MAacCOBOM J0JIU
XUMHUYECKOTO DJIEMEHTa
B BEIIIECTBE; 2) MAaCCOBOI

00BEMHYIO JTOJTIO
IIPUMECEH.

CaMOTIPOBEPKH U CAMOOIICHKH.
JINYHOCTHEBIE: OTBETCTBEHHO OTHOCUTELCS K
00y4YEeHHIO; IEMOHCTPUPOBATH CIIOCOOHOCTH.




JIOJTA PaCTBOPEHHOTO
BEIIIECTBA B pacTBOPE; 3)
00BEMHON JTOH.

33 | [IpakTrueckas pabota 2. Otuér no 3HaTh MpaBuia Mo Ilo3HaBaTenbHbIE: YMEHHE HAOIIOIATh U
[IpurotoBnenue pacTtBopa TTpaBiia paGoTH B MIPaKTHYECKON Tb npu pabote B JIeJIaTh BBIBOJIBI OPraHU30BBIBATH
caxapa VH pacueT  €ro | oo Hoi J1aGOpaTOpHN. pabote KaOMHETEe XUMUH. NEeATEILHOCTD.
MAaccOBOM ZI0JIH B PACTBOPC | jra50patopuas mocyna u Ywmers KoMMmyHuKaTHBHBIE: IVIAHUPOBATH
obopynosanue. IIpaBuia oOpatarscsi: ¢ yueOHOE COTPYIHUYECTBO; BIa/IETh PEYBIO;
GesomacHocTr. MeTo/bi XMM. TIOCYJI0H 1 PeryasiTUBHbIE: IPUHUMATEL YIEOHYIO
aHaJIM3a BEIECTB. 11a60PATOPHBIM 3ayauy.
obopyroBaHuEM
HN3menenus,
NpoUCXOoAsIINeE C
Bemecteamu — 10 yacos
34 | OusnyecKue sIBICHHUS. Pa3znenenue cmeceit. 3HaTh: MPU3HAKU Ilo3HaBaTenbHbIE: YMEHHE HA0IIOIATh U
XUMHUYECKUE PEaKIINH, OumncTKa BELIECTB. XUMHUYECKHUX PEaKIUi JIeJIaTh BBIBOJIBI, OPTaHH30BBIBATH
YCJIOBHS U IIPU3HAKU UX OunpTpOBaHMUE. YyCJIOBHA TEUCHMA, JeSITeIbHOCTh, YMEHHE paboTaTh ¢
IIPOTEKAHUS. XuMHUYecKas peaxifusl. PCaKIuu 5K30- 1 y4eOHUKOM; IIPOU3BOJUTH IOUCK
VYcnoBus U npu3HaKu SHIOTEPMHICCKHUEC, uH(pOpMAaIIHH.
XUMUYECKUX PEAKLUN. peaKuuu ropeHHs.
CoxpaHeHne Macchl
BEILIECTB MPU
XUMHUYECKUX PEaKIUIX.
35 | [Ipaktuyeckas pabora Otuér no 3uatb npaswia no Th npu | [lo3naBaTenabHbIe: yMeHUE HAOIIOAATh U
Ne 3 «IIpusHaku Mpasmia paGoTs! B HPaKTUYECKOM pabore B KabuHeTe JIETIaTh BBIBOILI OPraHU30BBIBATE
XUMHUYECKUX PEAKLUI» paborte. XUMHUH. YMETh JCATEIbHOCTb.

IIKOJIFHOM JTA00OpaTOPHH.

JlaGopaTtopHnas mocyaa u
obopynosanue. [IpaBuna
0€30IMacHOCTH.

o0paIaTecs: ¢ XUM.
MOCy/ION U

J1a60paTOPHBIM
00opyI0BaHUEM

KoMMmyHuKaTHBHBIE: IVIAHUPOBATH
y4eOHOE COTPYIHUUYECTBO; BIAJETh PEUBIO;
PeryasiTuBHbI€: TIPUHUMAThH YU4EOHYIO

3ajauy;




36 | 3aKOH COXpaHEHMsI MaCChI 3HaTh ONpeeiIeHNe Ilo3HaBaTe/IbHBIE: OCBAUBATH IPUEMBI
BEIIECTB. XUMHUECKUE 3aKOH COXpaHEHHs XUMHYECKOI'O YPAaBHEHHUS. | HCCIIENOBATENLCKON. NEITENLHOCTH,
YPaBHEHU. MacChbl BEIICCTB. YCTaHaBJIMBATh IPUUNHHO-CIICCTBEHHBIE

CBSI3U.

37 | Peakuuu paznoxenus u 3HaTh MPU3HAKU TUIIOB Ilo3HaBaTebHBIEC: YMEHUE CAMOCTOSATEIILHO

COCTMHEHHUS. Knaccudukanms peaKIuid. paboTath Mo aNropuTMy, paboTaTh C
XUMHUYECKUX PEAKIUN MO YMeTsb onpeaenarh y4eOHHUKOM. KJIaCCH(PHUIUPOBATH, JeNaTh
YUCIy U COCTaBY PEaKLMH 110 XapaKTEPHBIM | BBIBOIBI.
HCXOJIHBIX H HIpU3HAKaM. PeryJiiTUBHBbIE: BBINONHITH  y4EOHYIO
MIOJIYYCHHBIX BELIECTB. 3a1a4y.

38 | Peakuum 3amenienus u 3HATh IPU3HAKU TUIIOB Ilo3HaBaTe/IbHBIE: YMEHUE CAMOCTOSATEIILHO

oOMeHa. Knaccndukarms peaKIuii. paboTaTh 1o aJropuTMY, paboTaTh C
XUMHUYECKHX PEAKIUI 1O YMeThb onpeaeiarh y4eOHHUKOM. KJIaCCH(HUIIUPOBATH, eNaTh
YUCIYy U COCTaBY pPEaKLMH 110 XapaKTEPHBIM | BBIBOJIBI.
HCXOJIHBIX H HIpU3HAKaM. PeryjisiTuBHBIE: BBIMONHITH  y4eOHYIO
MOJIyYEHHBIX BELIECTB. 3aa4y.

39 | Tunsl peakumii Ha Knaccudukanus 3HATh IPU3HAKU TUIIOB Ilo3HaBaTe/bHBIE: YMEHUE CAMOCTOSITEIIBHO

IIPUMEPE CBOMCTB BOABI. XUMUYECKUX PEAKLUH 110 peaKLuii. paboTaTh 1O aNropuTMy, HaBBIK
4MCIIy U COCTaBy YMETh OTIPEEAT CaMONPOBEPKHU U CAMOOICHKMU.
UCXOAHBIX U peaKnuu 1o XapakTEPHbIM | JIHYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS K
IIOJIYYCHHBIX BELIECTB. IIPU3HAKaM. 00y4YeHHIO; IEMOHCTPUPOBATH CIOCOOHOCTH.
40- | Pemenue pacu€THbIx [IpoBenenune pacueToB [TruceMenHbII YMeTh NpoBOAUTH JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS K
41 | 3amau. Ha OCHOBE YpaBHEHHUI 3a4€T 110 pPacy€Thl [0 XUMUYECKUM | 00y4YEHHIO; JEMOHCTPUPOBATh CIIOCOOHOCTH,

pEaKIuii: KOJIMYeCTBa
BEIIECTBA, MACChI WIIH
o0beMa 110 KOJIMYECTBY
BEIIIECTBA, MACCE WU
00BEMY OJTHOTO W3
peareHToB Win
MPOAYKTOB PEAKIIHH.

PCUICHUIO 3a/1av

dbopmynaM U ypaBHCHHSIM.

IMPOABJIATH ITO3HAB aTeIbHBIN HHTCPECC




42 | O0oOmeHue u Pa6orta ¢ KUM YMeTh Ilo3HaBaTebHBIE: YMEHHE CAMOCTOSITEIILHO
cHCTeMaTHu3alMs 3HaHUI COCTaBJIATH (POPMYJIBI paboTaTh Mo aNTrOPUTMY, HABBIK
o teme «M3meHeHus, BEILECTB, YPABHEHUS CaMOIIPOBEPKU U CAMOOLICHKH.
MIPOUCXOAAIINEC C XUMHYECKUX peaKL{Hﬁ, JINYHOCTHBIE: OTBETCTBEHHO OTHOCUTLCS K
BCIICCTBAMM) OTIPE/IENATH THII 00y4eHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH.
XUMHYECKON PEaKIuu,
ONPEACIISITh
MPUHAJIEKHOCTD
BEIIECTBA K
ONpeACICHHOMY KJIaccy.
43 | KonTposab 3HaHuit MO KonTponbshas PeryisiTuBHBIE:  TpUHUMATH  Y4EOHYIO
TEME. pabota Ne2 3a1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS K
00y4eHHI0, aHATM3UPOBATH YPOBEHD
YCBOCHMS 3HAHUM.

Peakuumn MoHHOIO

00MeHAa U OKHMCJIUTETbHO

- BOCCTAHOBUTEJIbHbIE

peakuum -22 yaca.

44 | PactBOpeHue. PacTtBopsI, ruapaThl, 3HaTh uTO Takoe pacTBop | [lo3HaBaTebHbIE: yMeHUE HAOIIOAATh U
PaCTBOpI/IMOCTb. Twurmer KpUCTaJJIOTHAPATHI. " paCTBOPCHUC (1)1/131/11(0- JenaTh BBIBOJBI OpraHU30BLIBATh
pacTBOPOB. XHUMHYECKUH Hporecc. JeSITeIbHOCTh, yMEHHE paboTaTh C

y4eOHUKOM; MPOU3BOAUTH TOUCK
nHpopmanuu.

45 | DnekTpoiuThYecKas DIIEKTPOJIUTHYECKAS 3HATh NOHITHUS: HOH, ITo3HaBaTebHBIE: OCBANBAThH IIPUEMBI
Aaucconuanus. Aucconuanus BCIICCTB B KaTHOH, aHMOH HCCIEA0BATEIBLCKOM. IeSITEIbHOCTH,

BOJIHBIX PacTBOpax.
DJIEKTPOJIUTHI U
HE3JIEKTPOIUTHI. IOHBI.
KaTtnons! u aHUOHBL.
Bona.

3JIEKTPOJIUTUYECKAS
JIACCOITUAIIHS,
AJICKTPOJIUT U
HED3JIEKTPOJIUT.

YCTaHaBJIMBATb MPUYUHHO-CIICACTBCHHBIC
CBA3H.




46 | OCHOBHBIE IIOJIOKEHUS DNeKTpoIUTHYECKas 3HaTh NOHATHA: KUciIoTa, | Ilo3HaBaTe/bHBIE: yMeHNE HAOIIOAaTh U
Teopun Aucconuanus KUcior, OCHOBAHHE, COIb. YMETh | JieNiaTh BHIBO/IBI OPraHU30BLIBATH
AIEKTPOJIUTUYECKON IeJI0Yei 1 colel B COCTaBJIATE YPaBHCHUA JeSITeIbHOCTh, YMEHUE paboTaTh C
JTUCCOLIHALIAH. BOJIHBIX paCTBOpax. Aucconranum KucJor, Y4€OHHKOM; TIPOU3BOIUTH MTOUCK

OCHOBAHUM, COJIEH. MHpOpMALHH.
47- | NonHble ypaBHEHNUS Peakuuu noHHOrO BeimonsaaTte YMeTb COCTaBIATh PeryasiTuBHBIC:  BBIONHATH  Y4EOHYIO
48 | peakuui. oOMeHa. MIPOBEPOYHBIE YPaBHEHUS PEAKLUI 3az1auvy.
3a/1aHus HMOHHOTO 0OMEHa.
49 | Ilpaktuueckas pa6ora Ne4 | IlpaBuia paGoTsl B Otuér no 3Hatb npasuia o Th PeryasitTuBHble:  BBINOJHATH  Y4E€OHYIO
YcnoBus TeueHus IIKOJIbHOM 1Ta0OpaTOpUH. | MPAKTUYECKOU npu paboTe B kKabuHeTe 3a7auy.
XUMHYECKHX PeaKiui JlaGoparopHasi mocyna u | padore XUMHH. YMETh IMo3naBaTebHBIE: YMEHUE CAMOCTOSITEIIEHO
MEXJ1y pacTBOpaMu obopynosanue. [IpaBuna 00paIaThCs: ¢ XUM. paGoTaTh 110 AITOPHTMY, HABBIK
3JIEKTPOJIUTOB IO KOHLIA 0€30IacCHOCTH. HOCYI0H 11ab0paTOPHbBIM CaMOIIPOBEPKU M CAMOOIIEHKH.
00opynOBaHUEM.
50- | Kucnotsl, ux cBoiicTBa. DNEKTpONUTHYECKAS JlaGopaTopHblii YMeTh: NPOBOAUTH KoMmyHHKaTHBHBIE: IJIAHUPOBATH
51 JUCCOLIMAIIASA KUCIIOT. OITBIT peaknuu oOMeHa B y4eOHOE COTPYAHHMYECTBO;, paboTaTh B
CBoiicTBa KUCIIOT. BOJHBIX pacTBOpaXx, rpynmre.
Peakuyu nonsnoro XapaKTepU30BaTh PeryisiTUBHBIE: BBITIONHATE YUECOHYIO
obmena. Onpenenenue CBOMCTBA KJIACCOB 3azayuy.
XapaKTepa Cpelibl. HCOPTaHU'CCKUX BCIICCTE | TJg3yapaTesnbHble:  HAOMIONATh |
WHIMKATOPBI. ¢ rosuiwmii Teopun S]] NeaTh BBIBOJIBI.
52- | OcHOBaHMsI UX CBOWCTBA. DNEeKTpOoNUTUYECKAs JlaboparopHsbrit YMeTh: NpoBOAUTH KomMmyHunkaTuBHbIe: IUIAHUPOBATh
53 JUCCOLanus KUCIIOT. OMBIT peakiuu oOMeHa B yueOHO€ COTpYAHHMYECTBO; paboTaTh B
CBoiicTBa KUCIIOT. BOJIHBIX PacCTBOpaXx, IpyIIIE.
Peakiuyin noHHOTO XapaKTCpH30BaTh PeryasiTuBHbI€: BBINOJHATE Y4E€OHYIO
obmeHa. Onpenenenue CBOMCTBA KJIACCOB 3a7auy.
XapakTepa Cpebl. HCOPTaHWHCCKUX BCIICCTB | [[ozpapaTesibHble:  HabmO#aTh |

Nupukaropsl.

¢ o3uIui Teopuun /1

J€J1aTb BBIBOADI.




54 | Oxcunupl, ux CBoiicTBa OKCHJIOB. YwMmeTh: xapakrepu3oBarth | KoMMyHHMKATHBHBIE: NIAHUPOBATH
KiaccuuKanus u Peaxun nonHoro CBOICTBA KJIACCOB y4ueOHOE COTPYIHUYECTBO; pabOTaTh B
CBONCTBA. oOMeHa. HEOPraHWYECKUX BELIECTB | TPYIIIIE.

¢ mo3unui Teopuu D1 PeryJsiTHBHBIE: BBITIOIHATH YICOHYIO
3azauvy.
ITo3HaBaTenbHbIE: HAOIIOIATH U JIETaTh
BBIBO/IBI.
55- | Conu, UX CBOWMCTBA. DNEKTPOTUTHYECKAS JlaGopaTopHbIit YMeTh: NpOBOIUTH KomMMyHuKaTHBHbBIE: TUIAHUPOBATH
56 JACCOLMALMS COJIEH. OMBIT peakuuu oOMeHa B yueOHOE COTPYIHUYECTBO; pabOTaTh B
CBoICTBAa coJIeil. BOJHBIX PaCTBOpax, rpymre.
Peakuyu noHHOTO XapaKTepu3oBaTh PeryasiTuBHBI€: BBITIOTHATH YICOHYIO
0OMeEHa. CBOMCTBA KJIACCOB 3a7auy.
HCOPraHM4CCKUX BCIICCTB | TTg3gaBaTebHbIE: HAOTIOIATh U
¢ mo3uiui Teopun /] JeJIATh BBIBOJIBL.
57- | I'enetnueckuii psijg OCHOBHBIE KacChl YMeTh Ha3bIBaTh Ilo3HaBaTenbHbIE: YMEHHE HAOIIOIaTh U
58 | METaJIJIOB U HEMETAJIJIOB. HEOPTraHUYECKHUX CBOMCTBA JleJaTh BBIBOJIBI OPTaHU30BHIBATH
BellecTB. Peakuyun HCOPraHM4ICCKUX JIeSITeIbHOCTh, yMEHHE paboTaTh C
MOHHOI0 OOMEHa. BCIICCTB, COCTABILATH y4eOHHKOM; IPOU3BOJUTH TOMCK
['eneTnueckas cBs3b, YPaBHCHHU 110 nHGOpMAIUH.
reHEeTUYCCKUU pAan. TCHCTHYCCKUM pAaM.

59 | Ypok-ynpaxHEHHE MO OCHOBHBIE KJIacChl Pabora c KUM, YMeTh Ha3bIBaTh Io3HaBaTebHBIE: YMEHHE CAMOCTOSITEIEHO
Teme «['eHeTruecKas CBSI3b | HEOPTAaHMUECKUX MIPOBEPOYHOE CBOMCTBa paboTath Mo aNTrOPUTMY, HABBIK
MEXIy KJIaccamu BelecTs. Peaknun TECTUPOBAHUE. HEOPTraHUYICCKUX CaMOIIPOBEPKHU U CAMOOLIEHKH.

HEOPraHUYECKUX
COEIUHEHU.

WOHHOI'0 0OMeHa.
I'eneTnueckas CBsI3b,
TeHETUYECKUH psl.

BEILIECTB, COCTABIIATh
yYpaBHEHUS 110
TEHETUYECKUM psAiaM.

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBLCS K
00y4EHUI0; IEMOHCTPUPOBATH CIIOCOOHOCTH.




60 | OkuciauTeNnbHO- Knaccudukanus YMeTh: 00BSICHATH Ilo3naBaTebHbIE: yMEHUE HAOIIOAATH U
BOCCTAHOBHUTECJIbLHBIC XUMHUYECKUX PEAKIUH T10 CyHmHOCTb J€JaTh BBIBOJbI OPraHM30BbIBATH
peaxkuuu. M3MEHEHHUIO CTETICHEH OBP ¢ 1.3 u3MeHeHHS NEATENBHOCTD, yMEHUE PabOTATh C
OKHCJICHUSI XUMHYECKUX CTCHCHH OKUCJICHHA Y4eOHUKOM; IIPOU3BOIUTH IMTOUCK
3JIEMEHTOB. aTOMOB. UH(OPMAIIHH.
61- | CocraBienue ypaBHECHUI OKUCHIUTEIBHO - YMeTh: paccTaBisiTh Ilo3HaBaTebHBIE: YMEHHE CAMOCTOSITEILHO
62 | OKHUCIHUTEIBHO- BOCCTAHOBUTEJIbHBIE KO3 PHULIHIEHTHI B paboTaTh 1o arOPUTMY, HaBBIK
BOCCTAHOBUTEJIBHBIX peakuuu. OKUCIATEND U ypaBHeHusx OBP CaMOIIPOBEPKHU U CAMOOLIEHKH.
peaKmuii. BOCCTaHOBUTEL. MeTox METOZIOM 3JIEKTPOHHOTO JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS K
3JICKTPOHHOrO Oananca Oananca. 00y4€eHHI0; IEMOHCTPUPOBATH CIIOCOOHOCTH.
63 | [IpakTuueckas paborta Ne:6 | [Tonsitue o xumuyeckom | OTUéT MO YMerts pematsb PeryasiTuBHBIE: BHIIOTHATH YU4EOHYIO
Pemenue aHanuse. IIPAKTUYECKON KaueCTBEHHbBIE 3a1ady.
9KCICPUMCHTAJIBHBIX OKCIIEPHMEHTAIIBHOE pabore XMMHYCCKHC 3a71a49H. [Mo3HaBaTebHBIE: YMEHUE CAMOCTOSITEIIHHO
3afad H3YyHCHHC XUMHICCKHUX paloTaTh 10 aNropuTMy, HaBBIK
CBOHCTB CaMOIIPOBEPKH U CAMOOLICHKH.
64 | O6o6mmeHHe u CBoiicTBa KJ1acCOB Pa6orta ¢ KUM Ilo3naBaTebHbBIE: YMEHUE CAMOCTOSITEIIBHO
CUCTEMATH3aLNs 3HAHUH HEOPraHUYECKHUX paloTaTh 10 aNrOPUTMY, HABBIK
o reme «Peakuun BelecTB ¢ T.3. TO/ n CaMOIIPOBEPKHU U CAMOOLIEHKH.
nonuoro oomena, u OBP» | OBP JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS K
00y4YeHHI0; IEMOHCTPUPOBATH CIOCOOHOCTH.
65 | KonTpons 3HaHui 1o Teme KoHntponbHas PeryasiTuBHBIE: IPUHUMATH YU€OHYIO
pabota Ne3 3aj1auy;

JINYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS K
00y4eHHI0, aHATU3UPOBATH YPOBEHD
YCBOCHUS 3HAHUU.

XuMHA ¥ KU3HB. 2 yaca




66 | Uenosek B Mupe BemecTs, | [IpakTtuyecku BakHbIE Coobmenus, YMmeTh: paboTtats C PeryasiTuBHBIE:  BBHINONHATH  Y4EOHYIO
MaTepUasoB U BEILIECTBA U MAaTE€pUaibl, | IPE3CHTALUU. TEKCTOM XUMHUYECKOIO 3a1a4y.
XUMHICCKUX PCaKIIH. HCIIOJIB3YCMBIC B COACpKaHus, TOTOBUTh JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
IPOU3BOJICTBE H OBITY. HpE3CHTALIH. K 00y4EHHIO, JIEMOHCTPUPOBATH
CHOCOOHOCTH, MPOSABIATH MO3HABATEIbHBIN
MHTEpEC.
67 | XuMus U 310pPOBbE. JlexapcTBeHHBIE Coobmenus, VYmers: paboTtath ¢ PeryasiTuBHBIE: BHIIOIHATH yU4EOHYIO
npenapatsl, IpoOIeMbl, | MPE3EHTALIH. TEKCTOM XUMHUYECKOIO 3a1auy.
CBA3aHHBIC C UX COACpKaHUs, FTOTOBUTD JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBCS
HPUMCHCHHCM. TpesCHTaty. K 00yYEHHUIO, IEMOHCTPUPOBATH
CIIOCOOHOCTH, TIPOSIBIIATH TIO3HABATEIILHBIN
MHTEpEC.
0O000menne 3 HAHUHA 0
HauOoJIee BaKHbBIX
XapaKTepHuCTHKAX
BellecTB M XUMHYECKHX
npoueccos. Urorosas
arrecranms. 3 yaca
68 | CrpoeHue aToma. Snpo (mpoToHsl, Pa6ora ¢ KUM 3HATh U HA3bIBATh PeryasiTuBHbI€: BBIIOJIHATh YUEOHYIO

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX BEIIECTB

HEUTPOHBI) U SJIEKTPOHBI.

CrpoeHue 37eKTPOHHBIX
000JI0YeK aTOMOB.
[IpocTeie U cnoXKHBIE
BemecTBa. CBOMCTBA
OKCHJIOB, KHCJIOT,
OCHOBaHUM, COJICH.

OCHOBOIIOJIararoIye
MTOHATH,
3aKOHOMEPHOCTHU U
TEOPHH, OITUCHIBAIOIIINE
COCTaB, CTPOCHHUE U
CBOMCTBA BEIIIECTB.

3a/1a4y.

IMo3HaBaTebHBIE: YMEHUE CAMOCTOSITEIIEHO
paboTaTh 10 aNroOpUTMy, HaBBIK
CaMOIIPOBEPKH M CAMOOIICHKH.




69 | XHUMHYECKHE PEAKLIUH. Knaccudukanus Pa6ora ¢ KUM 3HaTh U YMETh PeryasiTuBHBI€: BBITIOTHATH YICOHYIO
XUMHUYECKHUX PEaKIM 10 OTIpEeIETISATh THII 3aauy.
pasInIHbIM IIpU3HAKAM: XHMHYECKOH peaKiuy, Ilo3HaBaTe/IbHBIE: YMEHUE CAMOCTOSITEIBHO
YUCITy U COCTaBY COCTABJIATH yPABHCHHC paboTarh Mo aJIrOPUTMY, HaBBIK
UCXOIHBIX U OTOM PCAKINH Ha OCHOBE | canvonpoBepKH M CAMOOLICHKH.
MOJTYy4YECHHBIX BEIIECTB; 3aKOHa COXpaHCHHA
W3MEHEHUIO CTeTIEHEN MacCChbl BELIECTB.
OKHCJIEHUSI XUMUYECKUX
AJIEMEHTOB.

70 | Urorosas arrecrauus [TepeBoanOM YMeTh paboraTth PeryasiTuBHBI€: BBITIOIHATH YI€OHYIO

9K3aMEH. C KOHTPOJIbHO-

U3MEPUTENbHBIMU
MaTepuaiamH.

3a/1a4y.
IMo3HaBaTebHBIE: YMEHUE CAMOCTOSITEIIEHO
paboTaTh 1Mo aNropuTMy, HaBBIK
CaMOIIPOBEPKH M CAMOOIICHKH.




TemaTuueckoe NJaHupoBanue 9 Kiaace

Koa-
Ne Tema BO Conep:xxanne
4acoB
1. | Beenenue. OOmiast xapakTepUCTHKA Xumnueckuit anemenT. I[Ipocteie u cnoxnble BemecTBa. CBONCTBA MPOCTHIX BEILECTB (METAUIOB U
XUMUYECKUX 3JIEMEHTOB u 10 | HemeTanIOB) OKCHIOB, KHCIIOT, OCHOBAHHIA, COIEH.
XUMHYECKUX peakuui. Ilepuonnueckuil 3aKOH U IEPUOJIUYECKAs CUCTEMA XUMHUYECKUX di1eMeHTOB JI.1. Menneneesa. I pynmel u
[Tepuoanueckuit 3aKOH 51 MePHOJIbI IEPUOAUIECKOM cucTeMbl. CTpoeHune atoma. Sapo (MpOTOHBI, HEUTPOHBI) U DJIEKTPOHBI.
[lepuoanueckas cucremMa CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB.
XUMUYECKUX 3JIEMEHTOB Knaccudukanus XuMHUYECKUX peaklui Mo MOTJIOLIEHUIO WIN BblaeNeHuto sHeprun. [lonsitue o ckopoctu
.. Menneneesa XUMHUYECKHX peakuuil. KaranuzaTopsl. XuMuueckas peakius. Y cJI0BUs U IPU3HAKU XUMHUUYECKUX
peaKuui.
2. | Meramnsl [lenouyHbIE U IMIETOYHO3EMENbHBIE METAJUIBI M UX COSAMHEHUS. ATIOMUHUN. AMQOTEPHOCTh OKCHIA U
15 | ruppoxcnna. XKenezo. OKCHIIBI, THIPOKCH/IBI M CONH JKeJe3a.
3. | Ilpaktukym 1 «CBo¥CTBa METAIIIOB [IpaBuna 6e3onacHocth. [IpuroroBieHre pacTBOPOB U MPOBEACHUE peakiuii B pacTBopax. [IpoBenenue
U UX COCTUHEHUN» 3 XUMUYECKUX peakuuil mpu HarpeBaHuu. KauecTBeHHbIE peakilMi Ha HOHBI B PACTBOPE.
4. | Hemerasuisl. Bonopoa. Bogopoansie coeaqunenust HemetaioB. Kucinopoa. O3ox. Boga. ['anorensr.
22 | T'amoreHoBONOPO/IHBIE KMCIOTHI M nX comu. Cepa. Okcuypl cepsl. CepHasi, CEpHICTas H CepOBOIOPOIHAS
KHUCJIOTBI U UX coiu. A30T. AMMuak. Conn aMMoHHUs. OKCuAbI a30Ta. A30THast KUCJIOTA U €€ COJIN.
docop. Oxeun pochopa. OprodhochopHas KUCIOTA U €€ COJIH.
VYrinepoa. Anmas, rpaduT. YTapHBIA U YIJIEKUCITBINA Ta3bl. YTOIbHAs KUCTIOTa U ee comu. Kpemuuit. Oxcnn
kpeMuusi. Kpemuuesas kucnora. CUITUKATHI.
5. | Ilpaktukym 2 «CBoiicTBa Metop! ananu3a BemiecTB. KauecTBeHHbIE peakIIMK Ha Ta3000pa3Hble BEIIeCTBA U HOHBI B PaCTBOPE.
HEMETAJUIOB U UX COETMHEHUI» 2 Omnpenenenue xapakrepa cpeasl. Taaukaropsl. [lonydeHne raz000pa3HbIX BEIIECTB.
6. | [lepBoHauanbHBIE MPEICTABICHUS IlepBoHavasIbHBIE CBEJIEHNS O CTPOEHUN OPraHUYECKHUX BEIECTB. YTJIEBOIOPObI: METaH, 3TaH, TUJICH.
00 OpraHM4eCKHMX BELIECTBAX 8 CnupTsl (METaHOI, ATAHOI, TIIUIEPUH) U KapOOHOBBIE KUCIOTHI (YKCYCHAsI, CTeAPHUHOBAsT) KaK
MPEACTABUTENH KUCIOPOACOAEPKALIMX OPraHUUYECKUX COeIMHEHUN. Bromornuecku BaxkKHbIe BEILIECTBA:
JKUPBI, YIIIeBObI, Oenku. [IpeacraBneHus o moauMepax Ha MpUMeEpe MOIUITHIICHA.
7. | XuMus U KU3Hb. Xumus n numa. KanopuitHocTs kupoB, 0eKoB U yrineBo10B. KoHcepBaHThI MUILIEBBIX MPOYKTOB
4

(moBapeHHast COJb, YKCYCHAsi KUCJIOTa). XMMHUUECKUE BEIECTBA KaK CTPOUTEIbHbBIE U MOJICIOUHbIE
MaTepuaibl (Mell, MpaMop, U3BECTHSK, CTEKJIO, IEMEHT). bbITOBast XuMUuecKasi (paMOTHOCTb.




[IpupoiHBIE UICTOYHUKH YIIIEBOAOPOAOB. HedTh n MpUpPOAHBIN Ia3, UX IPUMEHEHHUE. XHUMHUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpelbl U ero nocueactsus. [Ipodaemsl 6€301acCHOr0 UCHOIB30BAHNUS BEILECTB
Y XMMUYECKUX PEAKIUI B TIOBCEHEBHOM KU3HU. TOKCHYHBIE, TOPIOYHE U B3PBIBOOIIACHBIE BELIECTBA.

O000111eH1E 3HAHUI 10 XUMHUHU 34
KypC OCHOBHOM IIIKOJIBI.

ITepuoanueckuii 3akoH u [leproanueckas cucreMa xuMuueckux 3iueMeHToB . 1. Menneneesa. Buabl
XMMHYECKHUX CBSI3€H M TUIIBI KPUCTALINYECKUX PEMIETOK. B3aMMOCBA3b CTPOEHUS U CBOMCTB BEUIECTB.
Knaccudukanus XuMHUYECKUX peaklui o pa3IMyHbIM MpU3HaKkaM. [IpocTeie U ClI0KHbBIE BEIIEeCTBA.
Mertamibl U HemeTauibl. MiToroBast KOHTpoJibHAsI paboTa 3a Kypc XuMuHU 9 Kiacca.




KaJleHIlapHO-TeMaTl/l‘IeCKOC INIaHUPOBaHUuE

Ne Tema ypoka DJIeMEeHTBI COJiep:KaHNs Buabl KoHTpOJISK IIpeamernbie YY I Metanpeamernsie YV /I
Beenenmne -10 yacos
1. | Xapakrepuctuka Xumnueckun snement. [Ipoctsie u Pa6ora o YMeTb 1aBath PerynsiTuBHBIE: BBIIIOIHATH
XUMHUYECKOTO 3JIEMEHTa | ClIOKHbIE BemlecTBa. CBoMCTBa AITOPUTMY. XapaKTEPUCTUKY yueGHyI0 3a71auy
MeTajula Ha OCHOBAaHUHU IIPOCTHIX BEIIECTB (METAJUIOB U XUMUYECKOMY IMo3HaBaTeNBHbIE: yMCHHE
€ro IOJIOKEHUS B HEMETaJIJIOB) OKCUI0B, KUCJIOT, 3JIEMEHTY I10 CAMOCTOATENBHO PAGOTATH TIO
[Iepuoanueckoit cucreMe | OCHOBaHUU, conveﬁ. mosnoxkennto B I1C ANTOPUTMY, HABBIK CAMOTPOBEPKH
JA.N.Menneneena. [Tepuonnueckuii 3aKOH U 11 CAMOOLCHKIL.
NEPUOANYECKAsT CUCTEMA XUMUYECKUX
anemenToB /.M. Menneneesa. I'pynmsl
U NIEPUOJIbI IEPUOAUYECKON CUCTEMBI.
Crpoenue atoma. SAapo (IpoToHsI,
HEUTPOHBI) U 2IEKTPOHBL. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB.
2. | XapakTepucThka Xumnueckuit anemeHt. [IpocTsie n Pabora o YMers 1aBath PerynsiTuBHBIE: BBIIIOIHATH
XMMHMYECKOTO 3JIEMEHTA | CIIOKHBIE BemecTa. CBOMCTBA aITOPUTMY. XapaKTEPUCTUKY yueGHyI0 337129y
HEMeTaJula Ha IIPOCTBIX BEIIECTB (METAIIOB U XUMUYECKOMY To3HaBATEbLHBIE: YMEHIE
OCHOBAaHUU €TI0 HEMETaJJIOB) OKCHJIOB, KUCJIOT, JJIEMEHTY I10
N N CaMOCTOSTENIbHO paboTaTh 1O
IIOJIOXKEHUS B OCHOBAHM, COIEH. nosioxxeHuto B [1C
[Mepuoauueckoii cucreMe | Ilepruoauueckuii 3aK0H U AJITOPUTMY, HABBIK CAMOTIPOBCPKH
J.N.Mennaeneena. MEPUOANYECKAS] CUCTEMA XUMUYECKHUX 1 CaMOOIICHKH.
anemenToB J[.M1. Menneneesa. I'pymnmsl
U TIEPUOJIBI IEPUOIUYECKON CHCTEMBI.
Crpoenue aroma. SAapo (IIpoToHBI,
HEUTPOHBI) U 3JIeKTpOHBI. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB.
3. | AmdorepHbie OKCHIBI 1 | XUMUYeCKUH dnieMeHT. [IpocThie u Pa6ora no YMers 1aBath PeryasiTuBHbIC: BBITIOIHATD
TUAPOKCUJBI. cl0Hble BemecTsa. CBolcTBa aIrOpUTMY. XapaKTEPUCTUKY y4eOHYIO 33124y
IIPOCTHIX BEIIECTB (METAJIOB U XUMUYECKOMY

HEMETAIJIOB) OKCUIOB, KUCJIOT,
OCHOBAaHUM, COJICH.

[Iepuoanueckuii 3aKOH U
MEPUONYECKAsl CUCTEMA XUMUYECKUX

QJICMCHTY IO

noioxennro B [1C.

CocTaBiiTh
T€HETUYECKUN PSJT

Ilo3HaBaTenbHbIE: yMEHUE
CaMOCTOSITENILHO PaboTaTh IO
aJITOPUTMY, HaBBIK CAMOITPOBEPKU
Y CaMOOIICHKH.




anemenToB J[.M. Menneneesa. I'pymrbl
U TIEPHOAbI IEPHOANYECKON CUCTEMBI.
CrtpoeHue atoma.

amM(pOTepHOTO
JJIEMEHTA

[Iepuoanueckuii 3aKOH U

[Iepuoanueckuii 3aKOH U

PaboTta ¢ TekcToM,

YmMerts paboTath ¢

Ilo3HaBaTeabHBIE: YMCHUC

nepuoanvcCKas CucteMa nepuoandCCKasa CUCTEMa XUMHUICCKUX COCTaBJICHHUEC Pa3sHBIMU BUJAMU Ha6J'II-OZIaTB M JICNaTh BBIBOJIBI
DJIEMEHTOB anemenToB J[.M. Menneneesa. I'pynmnsl | KOHCIIEKTA. I1C.3nats OpTaHM30BBIBATH [IESTEIHHOCTD
9
JA.N.Menneneena. Y NIEPUOJIbI TEPUOINYECKON CUCTEMBI. MEPUOTNYECKU I yMeHHe paboTaTh ¢ YIEOHHKOM;
Crpoenue aroma. 3aKOH.
IPOU3BOJUTH MOUCK HHPOPMAITUH.
KoHntpoub 3HaHMI Juarnocruueckas PerynasiTuBHbBIC: IPUHUMATH
KOHTpPOJIbHAA y4eOHyI0 3a/1a4y;
pabota JINYHOCTHBIE: OTBETCTBEHHO

OTHOCHUTBHCS K OOYUCHHIO,
AQHAIM3UPOBATHh YPOBEHb YCBOCHUS
3HAHUU.

CKOpOCTh XUMHYECKUX
peaKuuid.

Xumunueckasl peakuus. Y CIIOBUS U
MPU3HAKU XUMUYECKUX PEAKIINMN.
[ToHsTHE O CKOPOCTH XUMUYECKUX
peaKuunid.

YMeTh 00BSICHATD
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX PEAKIUH.

ITo3HaBaTenbHBIC: yMEHUE
HaOJIIONATh U JeJIaTh BHIBOJIBI
OpPTaHHU30BBIBATH JACSTEIHLHOCTb,
yMeHHe paboTaTh ¢ yUeOHUKOM;
IPOU3BOIUTH MTOUCK WH(POPMAIIHH.

3aBHCUMOCTb CKOPOCTH
XUMUYECKUX PEAKLUN OT
pa3HbIX (GaKTOPOB.

Knaccudukanus XuMuueckux peakiui
I10 ITOITIOIICHUTIO NJIU BBIACIICHUIO
sHepruu. [Ipupoaa pearupyrommx
BCIICCTB, KOHICHTPALUA BCIICCTBA U
TEeMIEpaTypa.

3HaTh
3aKOHOMEPHOCTH
3aBHUCHUMOCTH
CKOPOCTH PEaKIUU OT
pa3HbIX (HaKTOPOB

Ilo3naBaTenbHBIC: OCBAaUBATh
IIPUEMBI HCCIIEJOBATEIbCKON.
NeSITeIbHOCTH; yCTaHABIINBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U.

Karanus n XuMmuueckasi peakuus. Y CJIIOBHS U OOBACHITH Ilo3naBaTebHBIE: OCBABATh
KaTaJInu3aTOPhI. IMPU3HAKHU XUMHYCCKUX peaKHHﬁ. 3dKOHOMCPHOCTH MIPUEMBI HCCHeHOBaTeHBCKOﬁ.
KaranuzaTopsl 1 epMEHTHI. HpOTGKElHHSI XHM. JIESTENBHOCTH; yCTAHABIHBATH
peaKuui
IIPUYMHHO-CIICICTBEHHBIE CBSI3H.

XUMHYECKOE paBHOBeCHE | XMMHUUYECKasl peaklus. Y CJIOBUSA U OOBsCHATD PerynsiTuBHBIE: BBIIIOIHATh
H CIIOCOOBI €0 MPU3HAKY XUMUYECKUX PEAKIIAMN. 3aKOHOMEPHOCTH y4eOHYI0 3a/1a4y.
CMEILICHUS. [Tpunmun Jle larense. MPOTEKAHUS XUM. IMo3HaBaTebHDbIE:

Peaxmuii. HaOJIIOIaTh U A€JaTh BHIBOIKLI.




10. | O600menue u Pabora ¢ KUM YMETh BBHIMIOIHSITH JIMYHOCTHDLIE: OTBETCTBEHHO
cUCTeMaTH3alus 3HAaHUH IPOBEPOYHbIE OTHOCHUTbHCSI K 00yUYEHHUIO,

110 TEME. 3a/1aHMUSl. aHAJIM3UPOBATh CBOU 3HAHMUSI.
Meramabl. 17 yacos

11. | TlonoxkeHue PIEMEHTOB CBoiicTBa MPOCTHIX BEIIECTB METAJIIOB. YMeTh CpaBHUBATH ITo3HaBaTebHBIE: YMEHUE
METaJlJIOB B BemecTBa B TBEpIOM cocTosHUU. THITbI (u3nueckue cBoiicTBa | HaOIIOJATh U JIENIaTh BHIBOJIBI
[lepuoanueckoii cucteMe | KpUCTAIUTMYECKUX PEIIETOK: METaJlIOB, OpraHU30BHIBATH
J.M1.MenpeneeBa u MeTaJlJT4ecKast. XapaKTepu30BaTh NeSITeNIbHOCTD, YMEHHE
0COOEHHOCTH CTPOCHHS MeETaJlIbl IO UX paboTaTh ¢ yIeOHUKOM;
uX aToMoB. Ou3nyecKkue nosnoxenuto B [1C. POU3BOJIUTH MOUCK
CBOMCTBA METAJUIOB. nH(pOpMALIUH.

12. | Xumuyeckue cBOHCTBa [IpocThle U c0KHBIE BELIECTBA. JlabopaTtopHbIit 3uatb npaswia o Tb | KomMyHMKaTUBHBIE:
METAJLIOB. CBoiicTBa MPOCTHIX BEIIECTB METAIIJIOB. | OTBIT pu paboTe B IUIAaHUPOBATH y4EOHOE

KaOUHETE XHMHH. COTPYJIHUYECTBO; paboTaTh B

Ymets 06pauv1aTLCﬂ: ¢ | rpymre.

XUM. HOCYZ0U PeryasiTHBHBIE: BBITIOJIHATH

1a60paTOPHBIM yueOHyI0 3aa4y.

obopyoBaHeM. Io3naBaTe/bHbIE:
HaOII01aTh U JIeNaTh BHIBOJIBIL.

13. | O0mue NoHATHS O OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC 3HaTh CIOCOOBI ITo3naBaTebHbIE: YMCHHE
KOPpPO3UU METAJLIOB. peakiuu. OKUCIUTENb U 3aIlUTHI METAJUIOB OT | HAOIOATh U EJaTh BHIBOIBI
CruaBsl. BOCCTAHOBUTENb. Y CJIOBHSI M IPU3HAKU KOppO3uH. 3HAUCHUE OpraHM30BBIBAT JICSTEIBHOCTD,

XUMHUYECKUX PEaKIIUH. CILIaBOB. yMeHHe paboTaTh ¢ YIOHUKOM;
MPOU3BOAUTH MOUCK
UH(POPMALIUH.

14. | MeTtanisl B mpupo/ie. [IpocTeie U ClI0KHBIE BEIIECTBA. 3HaTh CIOCOOBI Ilo3naBaTenbHbBIE: YMEHUE
OOmue crocoObI uX CBoiicTBa MPOCTHIX BEIIECTB METAJLIOB. MOJIyYEHHUSI METAJIJIOB. | HAOMIOMATh U JIEIAaTh BEIBOIBI
HOJy9CHHUAL. OpPraHU30BBIBATH IEATEIBHOCTD,

yMeHue paboTaTh ¢ y4eOHUKOM;
MIPOU3BOJIUTH MOUCK
nH(popMaLnu.

15. | OcymecTBnenue [IpaBuna 6e30macHOCTH. [IpakTuueckas YwMetsb 6e3omacHo KoMmMmyHuKaTuBHBIE:

LEMOYEK XUMUYECKUX [IpuroroBneHue pacTBOpoB U pabota Nel paboTats ¢ 1a0. IJIaHUPOBATH Y4eOHOE
HpeBpaHICHI/Iﬁ IMPOBECACHUC peaKuMﬁ B paCTBOpax. O60py,[[0BaHI/IeM u COTPYJHHUYECTBO; pa60TaTb B




IIpoBeneHne XMUMUYECKUX PEaKLM IIpH
HarpeBaHuu.

XUM. ITOCYIO0M.

rpymme.

16. | Pemenue pacuéTHbIX Brixon npoaykra peakuuu ot YMeTb pemarb PerynsiTuBHbBIE: BBIIOIHAThH
3a/1ay. TEOPETUYECKU BO3MOXKHOTO. pacy€THbIC 3a/1a4U yueOHy0 3a/1auy.

17. | O6mas xapakrepuctuka | XuUMHUECKUil aneMeHT. [IpocTeie u YwMerb 1aBath IHo3naBaTenbHBIE:
3JIEMEHTOB I'JIaBHOM cioHble BemecTBa. CBoMCTBa XapaKTePUCTUKY OCBaMBAaTh MPUEMBI
noArpynmnsl 1-oi MPOCTHIX BEIIECTB METAJIOB. XUMUYECKOMY HCCJIEI0BATEIbCKOMN.

TPYIIIIBI. [[{enouHbIe METAJIIBI U UX COETUHEHUS. 3JIEMEHTY 110 NeSATEIbHOCTH;
nosioxenuto B [1C yCTaHaBJIMBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBA3H.
18. | Coenunenus menoudslx | CBOMCTBA OKCHUIOB, OCHOBAHUM, COJIEH. ONBITHBIM ITyTEM ITo3HaBaTenbHBIE: YMEHUE
METaJUIOB. DKCIEPUMEHTAIBHOE U3yYEHUE HCCIIeIOBaTh CBOMCTBA | HAOMIOATh U JIE1aTh BHIBOJIbI
XUMUYECKUX CBOMCTB. n3yyaembix ME. OpraHU30BbLIBATH
NeATEIbHOCTh, YMEHHE
paboTaTh ¢ y4UeOHUKOM;
MIPOU3BOJUTH TOUCK
nHpOpMAIIHH.

19. | OGmas xapakTepucTuka | XuUMHYECKHii seMeHT. [IpocTeie n YMmeThb 1aBath Ilo3naBaTenbHbIe:
3JIEMEHTOB IJITaBHOM cloxHble BeniecTBa. CBOKCTBa XapaKTEPUCTUKY OCBaMBATh IPUEMBI
MOATPYIIIBI 2-01 IIPOCTBIX BEIIECTB METAJIJIOB. XUMHUYECKOMY MCCIIEI0BATEIIbCKOMN.

TPYIIIIBIL. [[lerouHO3eMeNbHBIE METAILIBI U UX 3JIEMEHTY 110 JeSATEIbHOCTH;
COCIMHEHUSL. noJioxxenuto B I1C. yCTaHABIMBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H.

20. | Coennuenns CBoOICTBa OKCHI0OB, OCHOBAHUM, COJIEH. ONbBITHBIM MYTEM Ilo3HaBaTebHBIE: YMEHUE
L1EJI0YHO3EMENBHBIX OKCIIEpUMEHTAIBHOE U3yUEHUE WCCIIeIOBATh CBOMCTBA | HAOMIOATh U JIENaTh BHIBOJIBI
METaJLIOB. XUMHYECKUX CBOMCTB. n3ydyaemboix ME. OpraHu30BbIBATH

JESTENIbHOCTD, YMEHHE
paboTtath ¢ y4eOHUKOM;
IIPOU3BOIUTH ITOUCK
uHdOopMaIuy.

21. | AmoMuHUiA. Xumuueckui d5eMeHT. [Ipocteie n YMers 1aBath Ilo3HaBaTenbHBIC:  YMEHMHE

CJIOKHBIC BEIICCTBA. CBolicTBa
IMPOCTHIX BEIIECCTB MCTAJLJIOB.

XapaKTePUCTHUKY
XUMHUYECKOMY
ANIEMEHTY 110
nonoxenuto B 11C.

CaMOCTOSITENIbHO paboTaTh MO
y4eOHUKY, n00bIBaTh
UH(POPMALHIO.




22.

CoenuHeHns aJTFOMUHHASA.

AM}OTEPHOCTH OKCHJIA ¥ THAPOKCHUA.
DKCNEPUMEHTATILHOE U3yUYECHUE
XUMHYECKUX CBOMCTB.

OnpITHBIM TyTEM
Uccle10BaTh CBOMCTBA
n3yyaeMbix ME.

Ilo3naBaTe/IbHBIE:
OCBaWBaTh IMPUEMBI
HMCCIEIOBATEIHLCKOM.
JEeITEIbHOCTH;
YCTaHaBJII/IBaTI) HpI/I‘-II/IHHO-
CJIIEICTBEHHEIE CBS3H.

23. | XKeneso. Xumnyeckuil anemenrt. IIpocteie n YMmeTh 1aBathb PerynsiTuBHBIE: BBIIIOIHATH
CclI0’kHBIE BemecTBa. CBOMCTBa XapaKTCPUCTUKY yueOHyI0 3a/1auy
MIPOCTHIX BEIIECTB METAIIJIOB. XUMUYECKOMY Io3HABATEABHbIE: YMCHHE
SJIEMCHTY 1O CaMOCTOSATENLHO PaboTaTh MO
nonoxxenuto B [1C. ATTOPUTMY, HABBIK
CaMOIIPOBEPKU U
CaMOOICHKHU.
24. | CoenuHeHHs Kemesa. Oxcupl, THAPOKCHUIIBI U COJHU JKeTe3a. OneITHBIM ITyTEM Ilo3naBaTebHBIE: OCBAaUBATh
DKCNEpPUMEHTAIBHOE U3yUCHUE HCCIIEI0BATh CBOMCTBA IIPUEMBI HCCIIEI0BATEIBCKOM.
XUMHUYECKHUX CBOWCTB. n3ydaembix ME. JIESTENBHOCTH; yCTAHABIHBATH
NPUYUHHO-CIIEICTBEHHBIE CBS3H.
25. | DkcnepuMeHTaIbHbIE [IpaBuia 6e30mMacHOCTH. [IpakTuueckas Ymers 6e30macHO KommyHukaTuBHbIC:
3aJa4u 1o ITpuroroBneHue pacTBOPOB U pabora Ne2. paborats ¢ 1a0. IUIAHUPOBATh y4eOHOE
paciio3HaBaHUIO U IMPOBECACHUC peaKHI/Iﬁ B paCTBOpax. O60py,Z[OBaHI/IeM )51 COTPYIHUYECTBO; pa60TaT[, B
MOJIYYEHUIO BEILECTB. [IpoBeneHne XUMHUYECKUX PEAKLUI IPU XUM. IOCYIOM. rpymIe.
HarpeBaHuu.
26. | KauectBennsie peaknuu | [IpaBuna 6e30macHOCTH. [IpakTrueckas YmMeth 6e30macHo KoMMmyHuKaTuBHBIE:
Ha UOHBI METAJIJIOB. [TpuroroBneHue pacTBOPOB U pabora Ne3 paborats ¢ 1a0. IIAHUPOBATH YIeOHOE
IIPOBEACHUC peaxunﬁ B paCTBOpax. O60py,Z[OBaHI/IeM n COTPYAHHUYECTBO; pa60TaT], B
[IpoBeneHnE XUMHUYECKUX PEAKLIUI TPU XUM. MOCYIO0M. rpymme.
HarpeBaHuu. KauecTBeHHbIE peakiiuu Pery.asiTHBHbIE IPHHUMATD
Ha MOHBI B pacTBOpe
y4eOHYI0 3a/1auy
27. | KonTpons 3HaHU# 1O KonTponbhas PeryasiTuBHbI€: TPUHUMATH
TEMC. pa60Ta Nel yqe6Hy}0 3ajavy;

JIn4yHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCSI K 00yUYEHHUIO,
aHAJIN3UPOBATh YPOBEHb YCBOCHUS




3HAHUH.

Hemerananl. 24 yaca

28. | IlonoxeHne >eMEHTOB | XUMUYECKUH 31eMeHT. [IpocTrie u YMeTb cpaBHHUBaTh PerynsiTuBHBIE: BBIIIOIHATh
HEMCETAJIJIOB B CJIOKHBIC BEIICCTBA. CBoilicTBa CTPOCHUC aTOMOB U yqe6Hy}0 3aJa4qy
Ileproguueckoi cUCTeEME | POCTBIX BEIECTB HEMETAIUIOB. (usmueckne CBOWCTBA | [o3paBaTeNbHLIC: yMeHHe
.. Menneneea u BemecTsa B TBEpIOM, KUIKOM U HEMETAJIJIOB C

CaMOCTOSITENIbHO paboTaTh MO
OCOOEHHOCTH CTPOEHHUSI | Ta3000pa3HOM COCTOSIHHH. THITbI MeTalaMu
uX aTroMOB. PU3NYECKUE | KPUCTAUIMYECKUX PEIIETOK: ATOMHAs, aliroOpuTMYy, HABBIK CAMOIIPOBCPKH
CBOMCTBA HEMETAJLIOB. MOJIEKYJIIpHAsi, HOHHAS. 1 CaMOOLCHKH.

29. | Bomopon. Bogopoausie | Xumuueckuii anement. [IpocTeie u YwMmerb PerynsiTuBHbBIE: BBIIIOIHATH
COCIUHECHMS cioxHble BemecTsa. CBoMCTBa XapaKTepu30BaTh yueGHyI0 337129y
HEMETAJIJIOB. IIPOCTHIX BellecTB. BemecTsa B XMMUMECKUH OMEMEHT | [TospapaTennuble: yMeHue

razoo0pas3HoM cocTosiHuu. CTpoeHue BOJIOPOJ U €r0
CaMOCTOSITENILHO PaboTaTh 110
MOJIEKYJl. XUMUYECKasi CBS3b. COEIUHEHMUSL.
aJITOPUTMY, HaBBIK CAMOIIPOBEPKU
Y CaMOOIICHKH.
30. | OOmiast xapakTepucTuka | XuMuueckuil anement. [IpocTeie u YmMmerb PerynsiTuBHbBIE: BBIIIOIHATH
MOArPYIIIBI TAJIOTEHOB. cioHbIe BemecTsa. CBoMCTBa XapaKTepu30BaTh yaeGHyI0 33139y
IIPOCTBIX BEIIECTB I'aJIOT€HOB. XUMHUYECKHE TTo3HABATEILHBIE: YMEHHE
JJIEMEHTHI 110
CaMOCTOSITENILHO PaboTaTh 110
nojioxxenuto B I1C.
AJITOPUTMY, HaBBIK CaMOIIPOBEPKU
Y CaMOOLICHKH.
31. | Coenunenus rajgoreHoB. | ['amoreHOBOIOpPOIHBIE KUCIOTHI U UX YmMmerp Ilo3naBaTebHBIE: OCBAaUBATh
conn. KauectBeHHEBIE PCaKIM Ha NOHBI XapaKTCpPU3oBaTh TIPUEMBI HCCHGHOBaTeHLCKOﬁ.
B pacTsope. CBOMCTBA NESTENIbHOCTH; YCTaHABIIUBATD
COEIMHEHMIL, UX POJIb
IIPUYUHHO-CJIEICTBEHHBIE CBSA3H.
B IIPUPOJIE U )KU3HU
YEJIOBEKA
32. | lloarpynma kuciopona. | Kucnopoa. O3on. Bona. 3HATh CTPOEHUE U Ilo3HaBaTe/IbHbIE: YMEHUE
CBOMCTBA COCIMHCHUH | camMOCTOSITENTLHO PaboTaTh IO
KHCI0poAa yu4eOHHKY, TOOBIBAThH
UH(pOpMaIIHIO.

33. | Cepa, ec pmsuueckue u | XuMu4eckuii anement. [IpocTeie u YmMmeTs Ilo3HaBaTeNbHBIE: YMEHUC

XMMHUYECKHUE CBOMCTBA. CJIOKHBIC BCIICCTBA. CsoiicTBa XapaKTCpHU30BaTb Ha6J’II-OI[aTL M JeIaTh BBIBOIbI
IIPOCTHIX BELIECTB. CBOMCTBA

OpPTraHHU30BLIBATH ACATCIIBHOCTD,




COCIMHEHMM, X POJIb
B IIPUPOJIE U JKU3HU
YeJI0BEKa

yMeHHEe paboTaTh ¢ yUeOHUKOM;
IPOU3BOIUTH MTOUCK HH(DOPMAIIUH.

34- | CoenuHeHHS CEPBI. CepoBonopoJi, cepoBOIOPOIHAS 3HATh CTPOEHUE U Ilo3naBaTenbHbIE:
35 KHUCJIOTA, CyIbduabl. OKCUIIBI CepHI. CBOWCTBA COCIMHEHUN | OpPraHM30BbLIBATh JEATENLHOCTD,
CepHucras KUCIOTA. CEpHI. yMeHue paboTaTh ¢ yUeOHUKOM;
IIPOU3BOJIUTH MOUCK HH(pOpMaLnH,
36. | CepHas kucnoTa u eé CrpoeHune MOJEKyIIbI. JlaGopaTopHbIii 3HATb CTPOEHUE U ITo3HaBaTenbHBbIE: OCBAaUBATh
COJIN. DKCIepHMEHTAIbHOE U3yYEHUE onbIT. OTUET CBOMCTBA COCIMHEHHUI | TIPHEMBI HCCIIEN0BATENLCKOM.
XUMUYECKUX CBOMCTB. KauecTBeHHbIE CepBl. JIeATebHOCTH; YCTAHABIUBATh
pCaknrn Ha MOHBI B pacTBOPC. MIPUYHUHHO-CJICJICTBEHHBIE CBSI3U.
37. | Pemenue [IpaBuia 6€30MacHOCTH. [IpakTnueckas YMeTb ONBITHBIM KoMMmyHuKaTuBHBIE:
AKCIIEPUMEHTAIbHBIX [IpuroTtoBneHue pacTBOpOB U pabota Ne4. Otuer | myTéM HMCCIIe0BAThH IUIAHUPOBATH y4eOHOE
3a/1a4 10 TeMe IIPOBEICHUE PEAKIUI B PACTBOPAX. CBOWCTBA M3yYaeMBIX | cOTPyAHHYECTBO; paboOTaTh B
«Iloxarpymma IIpoBeneHne XUMUYECKUX pEaKLUi IpU BEIIIECTB rpyIme.
KHCIIOPOJIAY. HarpeBaHuu. KauecTBeHHbIE peakuu Pery/siTHBHbIE [IPUHIMATD
Ha MOHBI B pacTBOpe yueGHyI0 3a1a4y.
38. | Iloarpymnma azota. A3ot. | Xumuueckuit s3nement. [IpocTtsie YwMmerb Ilo3naBaTenbHbIE:
BemiecTBa. CBOMCTBA MPOCTHIX XapaKkTepHU30BaATh OpPraHU30BBIBATH JICSATCIBHOCTD,
BelecTB. BemecTsa B ra3000pa3zHoM XUMHUYECKUE yMeHHe paboTaTh ¢ Y4€OHUKOM;
cocTossHUH. CTpOEHNE MOJIEKYII. 3JIEMEHTHI 110 IIPOU3BOLHTH OUCK NHMOPMALIHHL,
XuMHUecKas CBS3b. nonoxenuto B [1C.
39. | AMMHax. Crpoenue MoJieKyibl. XUMUYECKast YwMmerp ITo3naBaTenbHBIE: OCBAaUBATh
cBs3b. CBOWCTBA CIIOKHBIX BEILIECTB. XapaKTepu30BaTh HPUEMBI HCCIIE0BATEBCKOM.
KauectBenHnsbie peakiuu Ha CBOMCTBA BEILIECTB X | neATelbHOCTH; YCTAHABIHBATE
ra3000pasHbIC BEIICCTBA. pOJIB B IIPUPOIE U MPUYHHHO-CJICACTBEHHBIC CBS3H.
YKU3HU YEJIOBEKa.
40. | Conmu aMMOHWUSL. Crpoenue MoseKyibl. XUMUYECKas JlaGopaTopHbIit YMeTb ONBITHBIM KommyHukaTuBHbIe:

cBs3b. CBOMCTBA CIIOKHBIX BEILIECTB.
KauecTtBeHHbIE peakiuy Ha
ra3o000pa3HbIe BEIIECTBA.

onbIT. OTYéT

IyTEM HCCIEA0BATh
CBOMCTBA N3y4aeMbIX
BEILIECTB

IJIAHUPOBATh yu4eOHOE
COTPYAHUYECTBO; paboTaTh B
rpymre.

PeryasiTuBHbIE IPUHUMATH
y4eOHyI0 3a1a4y.
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A30THAs KUCIIOTA U €€
COJIH.

CrpoeHue MOJEeKyIIbI.
DKCNEPUMEHTATILHOE U3yUYECHUE
XUMHYECKNX CBOMCTB. KauecTBeHHBIC
peaKkyu Ha MOHBI B paCTBOPE.

Ywmerp
XapaKTEPU30BaTh
CBOMCTBA BEIIECTB UX
POJIb B IPUPOJIC U
’KM3HHU YeI0BEKA.

ITo3naBaTebHBIE:
OpPraHu30BbLIBATH ACATCIIBHOCTD,
yMeHue paboTaTh ¢ yUeOHUKOM;
MIPOU3BOIUTH MOUCK HH(POPMAIIUH.

42. | ®ochop. Xumuueckuit aseMeHT. [Ipocteie n YmMmerp Ilo3naBaTenbHbIE:
CJIOKHBIC BEIICCTBA. CsolicTBa XapaKTCpPU3oBaTh OpPraHU30BBIBATh ACATCIBHOCTD,
MIPOCTHIX BEIIECTB. CBOWCTBA BCIIECTB UX | yMeHHE pabOTaTh ¢ YIeOHUKOM;
pOJIb B IIPUPOIE U MIPOU3BOIUTH MMOMCK HH()OPMAITHH.
YKU3HH YEJIOBEKA.
43. | Coenunenus pocdopa. Oxcun pocdopa, opropochopnas YMeTb ONbITHBIM IMo3naBaTe/IbHbIE: OCBAaUBAThH
KHCJIOTa U €€ COJIH. IYTEM HUCCIEN0BATH MIPUEMBI UCCIIEIOBATEIBCKOM.
CBOWCTBA U3YYACMbBIX | jesITeNIbHOCTH; yCTaHaBJIMBATh
BCLIECTB NPUYHHHO-CJICICTBCHHBIC CBS3H
44. | Iloarpynmna yriaepoaa. Xumnueckui anemeHT. [IpocTeie n YwMmerb Ilo3HaBaTenbHbBIE:
VYrnepon. cloxHble BeniecTBa. CBOKCTBa XapaKTepU30BaTh OPraHU30BBIBATE JEATENHLHOCTD,
POCTHIX BemiecTB. Anma3s. ['padur. CBOMCTBA BEIICCTB X | ymeHHE paboTaTh ¢ yIeOHHKOM;
pOJIb B IIpUPOJIE 1 MIPOM3BOAUTH TTOUCK WH(GOPMAITUH.
YKU3HH YEJIOBEKA.
45. | Okcuapl yriepoja. Ctpoenue MoJeKyibl. XUMHYECKas YMeTb cpaBHUBATh Ilo3naBaTebHBIE: OCBAUBATH
cBs13b. CBOMCTBA CIIOKHBIX BEIIECTB. CBOMCTBA U3YYaeMbIX | IIPHEMBI HCCIIEN0BATENLCKOM.
KauectBenHnsie peakium Ha COEIMHEHUI. JIeATeTbHOCTH; YCTAHABIUBATh
razoo0pasHbIe BEIECTBA. MIPUYHUHHO-CJICJICTBEHHBIE CBA3U.
46. | YronpHas kucnota u e€ | CTpoeHHE MOJIEKYJIbI. YwMmerb Io3naBaTeabHbIE:

COJIH. 3KCHepI/IMeHTaJIbHoe HU3YUCHUC XapaKTCpPU3oBaTh OpPraHu30BbIBATH ACATCIBHOCTD,
XUMHYECKNX CBOMCTB. KauecTBeHHBIE CBOMCTBA BEIIECTB UX yMeHHue paboTaTh ¢ y4eOHUKOM;
peaKkiMK Ha UOHBI B PaCTBOPE. pOJIb B IPUPOJIC U IPOM3BOINTH NOUCK HHPOPMALIHH

YKU3HM YEJIOBEKA.
47. | Kpemuuii u ero Xumnueckuit anemeHT. [IpocTsie n YwMmerb Ilo3HaBaTe/nbHBIE:

COEIMHEHHS. cloXxHble BeniecTBa. CBOKCTBA XapaKTEepU30BaTh OpraHU30BBIBATE JEATENHLHOCTD,
IIPOCTBIX BEIICCTB. Okcupn, KpEMHHUCBAA CBOMCTBA BEIIECTB UX yMEHHE pa60TaTb c y‘-IC6HI/IKOM;
KHCJIOTA, CUJIMKATBHI. pOJIb B IPUPOJIE U IPOM3BOIUTH IOUCK HH(POPMALIUK

YKU3HH YEJIOBEKA.
48. | CunukaTtHas XHUMHYECKUE BEUIECTBA KAK YMeTb rOTOBUTH PerynsiTuBHbBIE: BBIIOIHAThH

MIPOMBIIIIICHHOCTh CTPOUTEJIbHBIC U MOJEIOYHBIC Mpe3eHTalluU U y4eGHyI0 3a71auy.

Marepuaibl (CTEKIO0, [IEMEHT).

yOJIMYHO BBICTYNATh




49. | Ilonyuyenwue, cobupanue | [IpaBuna 6e3onmacuoctu. KauectBennsie | [IpakTuueckas YMeTb ONBITHBIM KoMMyHHKaTHBHBIE:
Y pacro3HaBaHME ra30B. | PEaKIMH Ha ra3000pa3HbIC BEIIECTBA. pabota No5 MyTEM UCCIIeI0OBATh IIAHUPOBATH yIeOHOE
OTyér. CBOMCTBA U3y4aeMbIX | cOTpyJAHHYECTBO; pabOTaTh B
BEILIECTB rpyure.
50. | O0oO1enne n Pabora ¢ KUM YMeTh BHINTOIHATH JINMYHOCTHDLIE: OTBETCTBEHHO
CUCTEMaTHU3alMs 3HAHUN IIPOBEPOYHEBIE OTHOCHUTBCS K OOYUEHHIO,
o TEME. 3alaHus. aHaJIN3UPOBaTh CBOM 3HAHUA.
51. | KoHTtposb 3HaHuU# 10 KonTponbhas PeryasiTuBHbIe: IPUHUMATh
TeMe. pabota Ne 2 Y4eOHYIO 3a1a4Y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCS K 00yUYESHHUIO,
aHAJIM3UPOBATh YPOBEHb YCBOCHUS
3HAHUU.
IlepBoHauyaJbHBIE
npeacTaBjaeHus 00
OpPraHuYecKux
BellecTBax 9 yacos
52. | Ilpeamer opranunueckoit | [lepBoHayanbHbIe CBEIEHUS O 3HaTh MOHATHS Ilo3naBaTenbHBIE: YMEHUE
xumuu. Muoroobpasue CTPOEHUU OPTraHUYECKHUX BEIIECTB. «Opra"Huyeckas CAMOCTOSITENIBHO PadoTaTh 110
OpraHM1eCKHX [ToHsiTHE O BaJIEHTHOCTH. XUMUS, yIeOHIKY, HOOBIBATE
COCIMHEHHM. «OpraHnYecKue
HuH(pOPMAIIHIO.
BEILECTBAY,
BaJICHTHOCTh
53. | IIpenenbvHbie Meran. Otan. CTpoeHue MOJIEKYJIbI. YMmers MogenupoBats | [lo3HaBaTebHBIE: OCBAUBATH
YTJIEBOJOPO/IBI. DKCNEepPUMEHTATBHOE U3yUCHUE CTPOCHUE MOJICKYIT TIPHEMBI HCCIIEI0BATEIbCKO.
OpraHUYEeCKUX BELIECTB. HEKOTOPBIX JIeSTETBHOCTH; YCTAHABTHBATD
OpTraHUYECKUX
NPUYUHHO-CJIEICTBEHHBIE CBS3H.
BEILIECTB.
54. | HempenenbHbie CrpoeHne MOJIEKYJIBbI. YwMmetb ITo3HaBaTenbHBIC: YMEHHE
YIIEBOAOPOAbl. DTUJIEH. | DKCHNEPUMEHTAIbHOE U3yUCHUE KJIaCCU(PUITUPOBATH CaMOCTOSITENIbHO PaboTaTh 110
opraHuveckux BeniecTs. [lomyuenue YTJIEBOJOPOBL. yIeBHUKY, 0OBIBATH
ra3000pa3HbBIX BEIIECTB. XapakTepus3oBaTh

CTPOEHUE U CBOMCTBA.

nH(pOpMaLHIO.




55. | [Ipeacrasnenue o KavecTBeHHBIN U KOJTMYECTBEHHBIN 3HaTh 00MacTH Ilo3naBaTeabHbIe: OOBICHSTH
MOJINMEPax. COCTaB BEUIECTBA. XUMUYECKAs PUMEHEHUS 3HAUEHHUE BEIECTB B JKU3HH U
[TonusTHien. peakuus. Y CloBUS U TpU3HAKH MOJIMMEPHBIX XO3SHCTRE UCTOBEKA.

XUMHUYECKUX PEAKIUH. MaTepHaJOB.
56. | IlpenenpHBIE Meranoun, staHois. KauecTBEeHHBIN U YwMmerb Io3HaBaTebHBIE: YMEHUE
OJIHOATOMHBIE CITHPTHI. KOJIMYECTBEHHBII COCTaB BEIIECTBA. KJIaCCU(PHUIIPOBATH CaMOCTOSTENEHO PaboTaTh 110
KHCJTOPOACOACPHKAING | vyeGupKy, 7OOBIBATH
OpraHUYEeCKUe
UH(OPMALHIO.
BEILIECTBA.
57. | I'muuepuH. KauecTBeHHBII U KOTNYECTBEHHBIN 3HaTH CBOMCTBA Ilo3zHaBaTeJbLHBIE: O0OBSICHSTE
COCTaB BeLIeCTBa. DKCIEPUMEHTAIbHOE OpTraHUYECKUX 3HAYEHME BEILECTB B KM3HH U
M3y4YEHUE OPraHUYEeCKUX BELIECTB. BEILIECTB U UX XO3SHCTRE UETOBEKA.
TIPUMEHEHHE.
58. | KapOoHOBBIE KUCIIOTHI. VYKkcycHas, cTeapuHOBasL. 3HaTh CBOMCTBA Io3naBaTenbHbBIE: YMECHUE
KavecTBeHHBIN 1 KOJTUYECTBEHHBIN OpraHUYEeCKHUX CaMOCTOSATENEHO PaboTaTh 110
COCTaB BELIECTBA. BEILIECTB U UX yIeBHIKY, 10OBIBATE
IIPUMEHEHUE.
nH(pOpPMAILIHIO.

59. | buonornuecku BaKkHbIC benku, >xupsl, yriaeBojsl CTpoeHue 3HaTh CBOIICTBa PerynsiTuBHBIE: BBIIIOIHATH

BEILIECTBA. MOJIEKYJIbl. DKCIIEPUMEHTAIBHOE OpraHUYECKUX yueGHyI0 3a7auy.
M3y4YeHUE OPraHUYECKUX BEIIECTB. BEIIIECTB U UX
IIPUMEHEHUE.
60. | O6oOuIeHNE 1 KOHTPOITh [IpoBepounas JInYHOCTHBIE: OTBETCTBEHHO
3HaHUH 110 TEME. pa60Ta. OTHOCHUTBHCH K O6yquI/HO,
aHAIM3UPOBATh YPOBEHb YCBOCHUS
3HAHUI.
XuMus M )Ku3Hb. 4 yaca
61. | Xumus u numa. KanopwuitHocTh G€KOB, KUPOB, YwMetb paboTath ¢ PeryasiTuBHBIC: BBITIOTHATD
yrieBo0B. KoHCEepBaHThI MUILIEBBIX TEKCTOM XHMHUYECKOTO | yyeGHYIO 3a/1a4y.
MPOJTYKTOB. coAepKaHUs.
l'otoBUTH nOKIAABI U
MPE3EHTALNH.
62. | Xumuueckue BemectBa | Men, MpamMop, U3BECTHSIK, CTEKIIO, YmMeth paboTtath ¢ PerynsiTuBHbBIE: BBINIOIHATH

KaK CTPOUTCIILHBIC U
MOACIIOYHBIC MaTCpHaAJIbI

OEMCHT.

TEKCTOM XUMHUYECKOTO
CoZEpKaAHU.
T"'oToBUTE MOKIIAIBI 1
IIPE3EHTALUH.

yueOHyI0 3a/1auy.




63.

IIpupoaHbIE ICTOYHUKHU

HedTp 1 npupoanslii raz, ux

YmMerts paboTath ¢

PerJIHTI/IBHLIe: BBIINIOJIHATH

YIJIEBOJOPOIOB. IIPUMEHEHNE. XMMHUUYECKOe TEKCTOM XHMHUYECKOTO | yyeGHYIO 3a/1a4y.
3arpsAi3HEHUE OKPYXKAIOLIEH CPebl U COZEp)KAHUA.
€ro MOCJIE/ICTBUSL. ['otoBUTH NOKIAABI U
MIPE3CHTALMH.
64. | IIpoGnemsl 6e3omacHoro | TOKCHUHBIE, TOPIOYHE U YmMeTh paboTtats ¢ PerynsiTuBHbBIE: BBIIIOIHATH
WCIIOJIb30BaHMS BEILIECTB | B3PBIBOOIACHBIE BEHIECTBA. bbITOBAs TEKCTOM XUMUYECKOTO | yyeGHyI0 3a71auy.
1 XUMUYECKUX PEaKIUN | XMMUYeCcKas FPAMOTHOCTb. COZIepKaHUsl.
B IOBCETHEBHOM KU3HU. T'oToBUTEL NOKIAABI U
MPE3ECHTALIUH.
O0o01menue 3HAHUHI 110
XHMHH 32 KYpC
OCHOBHOM HIKOJIbI
4 yaca
65. | [lepmonnueckuii 3akoH 1 | DUUIECKUN CMBICT IMTOPSIKOBOTO JINYHOCTHBIE: OTBETCTBEHHO
[lepuoanueckas cuctema | HOMepa 3JIEMEeHTa, HOMEPOB Mepuoaa u OTHOCHUTBCS K 00YUCHHIO,
XUMHUYECKHX 3JIEMEHTOB | TPYIIIbl. 3aKOHOMEPHOCTH U3MEHEHUS AHATM3UPOBATH CBOM 3HAHUS.
. . Menneneera CBOCTB 2JIEMEHTOB U UX COEJUHEHUN B
MEpUO/Iax U rpynmnax B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB
3JIEMEHTOB.
66. | BzaumocBsi3b cTpoeHust M | OKCHIIBI U THIPOKCHIBI (OCHOBAHHUS, JINYHOCTHBIE: OTBETCTBEHHO
CBOMCTB BEILIECTB. KHUCTIOThI, aM(OTepHbIE TUAPOKCUDI), OTHOCHThCS K 00YUCHHIO,
comu. MIx cocraB, kinaccudukamnus u AHATM3HPOBATH CBOH 3HAHNIS.
o01I1e XMMHUYECKHE CBONCTBA B CBETE
TEOPUH DIIEKTPOIIMTHIECKOU
JUCCOLIMAIIH.
67. | XuMu4uecKue peaxiiyH. Krnaccudukanus XuMHUYECKHUX peakuuit JINYHOCTHBIE: OTBETCTBEHHO

M0 Pa3IMYHBIM MPU3HAKAM (YUCIIO U
COCTaB PEarupyronmx u
00pa3yIoIMXCsl BELIECTB; HAINYHE
TpaHMIlbl pa3aena ¢asz; TerIoBoi

3¢ (deKT; n3MEHEeHUe CTeTeHen
OKHCJICHUSI aTOMOB; UCTIOJIh30BaHNE
KaTajau3aTopa; HampaBlIeHUE
MIPOTEKaHUs).

OTHOCHUTBCS K OOYUCHHIO,
aHAJIM3UPOBATh CBOM 3HAHUSI.




68.

HrtoroBas KOHTpOJIbHAS
pabota 3a Kypc XuMuu 9
KJ1acca.

IToaroroBka Kk UTOrOBOM aTTECTALIUH.

JIn4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCSI K 00yUYEHHUIO,
aHAJIM3UPOBATh CBOU 3HAHUS.




