T'OCYJAPCTBEHHOE BIOKETHOE OBIIIEOBPA30BATEJIbTHOE YUPEXIENHAE

«CPEJTHSIA OBILEOBPA3OBATEJIBHAA IKOJIA Ne3 C.IT JOJJAKOBO»
TBEOY «COLI N3 c.n. Joiakoso»

«PACCMOTPEHO»
PykosomuTens [LIMO

t / /Aymera M.M./
[Tporgkon Ne

ot «01» ceHrabps 2023 r

«COI'JTACOBAHO»

3aMeCTHTEh AUpEKTOopa 110 v

PABOYAA ITPOI'PAMMA

o

«0'1» dentabps 2023 .

ﬁ 2?/// T E:HHCXEIHOBa%;

XUMHH , 8-9 KIacchl

C HCIOJIb30BAHHEM 000pyn0BaHUA HeHTPa «Touka PocTa»

2023r.



1. TlosicuuTENALHAA 3aANIHCKA

Paouas rnporpaMma Kypca XMMHH JUisi OCHOBHOM WIKOJEI paspaboTaHa B COOTBETCTBHH C
DenepambHbIM FOCY1APCTBEHHBIM 00pa3oBaTelbHbIM CTaHaapToM 06mero obpasosanws. B Heit Tawke
VUHTHIBAIOTCS ~OCHOBHBIE Hjed H monokeHus IIporpaMMel  pasBdTds ¥ (YOPMHPOBaHYA

YHHBEpCAIbHBIX YueOHbIX JeHCTBHIT st 0CHOBHOTO 06mmero o6pasoBanus.

B COOTBETCTBHH C HTHMH JOKyMEHTaMH o0ydaromuecs J0JKHBI OBJANETh IPUEMAMH, CBA3aHHbIMH
C ONpeNeneHHeM MMOHATHH: OTPAHMYMBATE MX, ONMCHIBATE, XaPAKTEPU30BATH M CPABHHBATE. Tak KaK
XHMHAA — HayKa 3KCIIEPUMEHTATbHAA, 00ydaroluecs NOIDKHBI OBIA[ETh TaKMMH I103HaBATCILHBIMH
yueOHBIMI JIEHCTBUAMM, KaK HSKCIEPUMEHT, HabNio[eHHe, M3MEPEHHE, ONMCAHWE, MOICIHPOBAHHC,
THIoTe3a, BEIBOA, B mpouecce usydenus Kypca y obydaonmuxces mpomorkaT GopMUpoBaThCs yMeHHs
CTaBHTh BOTPOCHI, 00BACHATD, KIacCH(PHIHPOBATh, CPABHHBATH, ONPEACIATh HCTOUHHKH HHGOPMALHH,
TONyYaTh W AHANMU3UPOBATH e€, POTOBMTH MH()OPMALMOHHLIA IPOAYKT, NMPE3CHTOBATb €ro M BECTH
auckyccuro. ClienoBaTebHO, NeSTeNbHOCTHEIH MOX0/ B H3ydeHHH XHMHH CTIOCOOCTBYIOT JOCTHIKEHHIO
JAWYHOCTHBIX, TPEAMETHBIX ¥ METalPEAMETHEIX 00pa30BaTENbHbIX PE3YIBTATOB.
B ocHOBY Kypca IoJI0KeHE! CHIeNyIonie Wieu:
®  MaTepHAILHOE IMHCTBO M B3aHMOCBA3bL 00BEKTOB M ABJICHUH IPUPOJHT,
° BeIyLas pPOJib TEOPETHYECKMX 3HAHMHA M OOBbACHEHMS M NPOrHO3MPOBAHHA XHMHYECKHX
ABJIEHMH, OLIEHKH UX MPAKTHYECKOH 3HAUMMOCTH;
e  B3aMMOCBA3b KAYECTBEHHOM M  KOJMYECTBEHHOM CTOPOH  XMMHYECKHX  OOBEKTOB
MATEPHAIBHOIO MHPa;
®  pasBUTHE XHUMHYECKOH HAYKM W IIPOW3BROJCTBO XMMHYECKMX BEINECTB W MATEpUaIOB Ui
yIOBICTBOPEHHA HACYIIHBIX MOTpeGHOCTEH 4enoBeKa W OOMIECTBA, PEIICHHS IVIODANBHBIX
npobiIeM COBpeMEHHOCTH;
® TeHEeTHYECKasd CBA3bL MEXKOY BEIISCTBAMH.
TH HICH PEATH3YIOTCS B KYPCe XMMUK OCHOBHOM IIKOJBI ITyTEM JOCTHKEHHA CIE/IyFOMIMX IeIei:

* DopMmuposanue Y YUAIUXCS XUMMYECKOW KapTMHBI MHPa, KaK OPraHMHYeCKOH HacTH €ro

LI€TIOCTHOH eCTeCTBEHHO-HAYYHOH KApTHHbL.

* Passumue TIO3HABATENBHEIX HHTEPECOB, WHTEJUIEKTyalbHBIX W TBOPHYECKMX CIOCOOHOCTEH
yualuuxcs B IIPOIECCE M3YYEHHA MMM XAMUYECKOW HAaykuw W e BKIaJa B COBPEMEHHBIH HaywqHO-
TeXHHYEeCKiil mporpecc; (JOPMHUPOBAHHME BAKHEHNINX IJOTHYECKHX OINEpAlii MBIUICHAA (aHaIH3,
cHHTE3, 0000IIeHHe, KOHKPETH3ALMs, CPABHEHHEe M Ap.) B MPOLEcce MO3HAHMA CHCTEMBl BaXKHEHIINX

MMOHATHH, 3aKOHOB H Te()plflﬁ 0 COCTaBe€, CTPOCHHH H CBOMCTBaX XMMHYECKHX BEIIECTB.



« Bocnumarue yOEKIEHHOCTH B TOM, YTO TIPAMEHEHHE MOTYTICHHBX 3HAHHH H YMEHHH 10 XIMIH
sBrsgeTcd OOLEeKTUBHON HeobXonuMMOCThRIO IUisi OezomacHOM paboThl ¢ BElISCTBaMM M MaTcphalamu B

OBITY U Ha NPOM3BOACTBE.
* [Ipoekmuposarue u pearu3ayus BHITYCKHHKAMH OCHOBHOH WIKOMLI JUUHON 0Opa30BaTENLHOMA

TpaexTopuu: BLIGOP Mpoduis o0yueHns B cTapuieii mKoie 1id mpodecCHOHaNbHOro 00pa30BaTesILHOTO

YUpPEeKACHHUS,

« OenadeHue KIroYedbiMY KOMNemenyuamy: y4eOHO-TIO3HABATENbHEIMH, HHOOPMALMOHHBIMH,

[IeHHOCTHO-CMBICIIOBRIMH, KOMMYHHKATHBHBIMH.

JIns OCTHMKEHHS 3THX Lieled B Kypce XMMHUHU Ha CTYTeHM OCHOBHOTO 00Iiero odpasoBaHusl peliarTes
CHENYHOILHE 3a0a4M:

dopMHpYIOTCA 3HAHHA OCHOB XMMHYECKOH HayKH — OCHOBHBIX (aKTOB, MOHSTHMH, XMMUYECKHX
3aKOHOB ¥ TEOPHH, BEIPAXKEHHBIX MOCPENCTBOM XHMHYECKOT0 A3bIKA,
passuBaiotcsi ymenus Habmomate n OOBACHAT XHMHYECKHE SABJICHHMSA, NPOMUCXOAIIHE B
pUpPO/ie, TABOPATOPHLIX YCIOBUAX, B ObITY ¥ HA MPOU3BOJICTBE;
IPHOOPETAIOTCA CrelMAIbHbIC YMEHN)S U HABBIKH 10 Ge30macHoMy 00paIeHHIo ¢ XHMUIECKUMH
BELIECTBAMH, MaTepHaAaMi U MPOLIECCAMH;
(hOpPMHPYETCS I'YMaHUCTHYECKOE OTHOLICHNE K XHMHH Kak IPOH3BOMTENBHOMN cune 0bmectsa, ¢
TOMOIIIBIO KOTOPOIl pernaroTes rinobaneHele mpobieMsl YenoBeyecTra;
OCYILIECTBISIETCS WHTErpAIMsl XUMHUUECKOH KapTHHBI MHPa B COMHYIO HAay9HYH0 KapTHHY.

PaGouass mnporpamma peamnsyerci Ha ocHose YMK cosmaHHOro moj PyKOBOJACTBOM
["abpuensuaO.C.
1. Ta6puenss O. C. X, 8 wiace : yaebuk A o6meobpasosarensibix opranusauuit / 0. C.

Tabpuemnsu, U. I'. Octpoymos, C. A. Cnagkos. — M.: Tpoceemienne, 2021
2. Tabpuenss O. C. Xumus. 9 kiacc : yue6HuK i obmeobpasosatenbrpx opranusauni / 0. C.
[abpuenan, . . Octpoymos, C. A. Craaxos. — M.: [Tpoceemienue, 2021
VyeGHUKH COOTBETCTBYHOT DenepalbHOMY rocyaapcTBeHHOMY 06pasoBaTelbHOMY

cranapTy. PexomennoBans MuaKCTEPCTBOM NpocBemenna Poccuiickoi Desiepariy.
[lporpamma pa3paboTaHa B COOTBETCTRMHM C ydeOHBIM ruaHoM MKOY Bonpreanabyxckoi
COUI ans ypoBHA OCHOBHOrO ofumiero oOpa3oBaHMA € MCIOJB30BAHHEM COBPEMEHHOTO
0BOpYIOBaHHS [EHTPA €CTECTBEHHO-HAYUHOW W TEXHONOrHYecKoH HampasieHHocTn «Todka
pocran. Ha Gase memtpa «Touka pocta» ofecmednBaeTcd peamM3als 00pasoBaTeNbHBIX
[IPOTPAMM ECTECTBEHHO-HAYJHOA M TEXHOIOTHYECKOil HATIpaRNEHHOCTeH, pa3spabOTaHHBIX B
COOTBETCTBHH C TpPEOOBAaHMAMHM 3aKOHOHATENBCTBA B chepe 00pasoBanus W ¢ YIETOM
pexomenaanuii @eaepanbHOro Oneparopa yuebHoro npeamera « XuMHsm).

2.00umasi xapaKTepucTHKa y4e0HOr0 mpeaMera
B cOOTBETCTBHU C (emepanbHbBIM rOCyIapCTBEHHBIM 00pa3oBaTebHbIM CTaHAaPTOM OCHOBHOTO o0mero
oOpasoBanua y4dalidecsa AOJDKHBI OBNIALAETh TAKUMM IO3HABATEIBHBIMU yueOHBIMH JIEHCTBUAMU, KaK
ymenne GpopMyJInpoBaTh mpobiemMy U FUIOTE3Y, CTABUATH LENM ¥ 3aaqH, CTPOUTH IUIAHEI NOCTHKCHIS
LeNel ¥ peleHus MOCTaBIIeHHBIX 3a/a4, IPOBOAMUTH SKCIEPUMEHT H Ha €r0 OCHOBE JCIaTh BHIBOIBI M



YMO3aKIIOUeHHs], TIPEICTABIIATE HX M OTCTaHBaTh CBOIO TOUKY 3peHHs. Kpome 3T0r0, yHalpecs NOLKHEI
OBIIJIeTh TIPHEMaMM, CBA3aHHBIMH C OIpPEICICHHEM TOHATHH: OTPaHMYMBATE WHX, OTHCHIBATE,
XapakTepu30BaTh ¥ CpaBHUBATh. CleJ0BATENHHO, IPH H3YUCHUH XHMHHU B OCHOBHO# IIKOJIE y4allHecs
JOJDKHBI OBN4EeTh Y4cOHBIMH JICHCTBHAMH, MO3BOIAIOIIMMA UM HOCTHYE IHYHOCTHEIX, MPEAMETHBIX H
MeTarpeaMETHBIX 00pa30BaTENBHEIX PE3yILTaTOR.

TIpeuiaraeMasi TIporpaMMa IO XMMMM PacKpbIBacT BKIaj y4eOHOTrO mpeaMeTa B IOCTHXKEHHE uenei
0CHOBHOT0 00111er0 00pa30BaHMs U ONpe/eNseT BaXXHEHIIHe cofepKaTeIbHbIe INHUH [IPEAMETA!

* (BEIIECTBO» — 3HAHME O COCTABE U CTPOCHHMH BEIECTB, HX CBOHCTIBAX M OMOIOIrHYECKOM SHAYCHHH,

* (XHMHYECKas peaklUua» — 3HAaHWE O MPEeBPAIICHHAX OJHMX BEUISCTB B APYTHe, YCIOBUAX MPOTEKAHMU
TaKHX MpeBparieHnii u cnocobax ynpasjieHUs PEaKLEAMH,

* «IpUMEHEHHE BEIIECTB» — 3HAHHE W OMBIT Oe30macHoro oOpamleHHs ¢ BeImecTBaMH, MaTepuanaMH H
TpoleccamMu, He0OX0IUMBIMH B OBITY ¥ Ha TPOH3BOJICTBE;

¢ @I3BIK XMMHH» — ONEPHPOBAHME CHCTEMOH BaKHEHIIMX XUMHYECKHX NOHATHH, 3HAHHE XHMHYECKOH
HOMEHKJIATYPBI, a TaloKke BIAJeHHe XHUMHUECKOH CHMBONMKOH (xuMudeckumu (opmynamu u
YPABHEHHSAMH).

3. MecTo yueGHOT0 IpeaMeTa B y4eOHoM njiaHe
XuM¥st B OCHOBHOI 1IK0JIe M3ydaercs 8 u 9 xiaccax. Obmiee 4ucio y4eOHbIX 4acoB 3a 2 roja 00yeHHs
coctaBiser 138,13 nux 70 (2 4 B Henenmo) B 8 knacce, 684 (2 yaca B Hezemo) B 9 Kacce.
TIpesiaraemblif Kypc XOTS U HOCHT OBIIEKYIBTYPHBIH XapaKTep 1 He CTABUT 3a1a4y MpopeccrnoHanbHON

NMOITOTOBKH 0GYHaIOMIFXCS, TEM He MEHEe TI03BOIAET UM ONPE/ICNATECS ¢ BEIOOPOM Npouiist 0byHeHks
B CTapllel IKOoJe.

3HAUATENEHOE MECTO B CONEKAHHMH Kypca OTBOAMTCA XHMHTECKOMY SKCriepuMeHTy. OH OTKphIBACT
BO3MOKHOCTh (DOPMUPOBATH Y YYALIMXCA ClIEUANbHbBIE NPEIMECTHBIC YMEHHU !
- paboTaTh C BeHIecTRaMM;
- BRITIONHATH TIPOCTHIE XMMHUYECKHE OIIBITHI;

= YYHT NIKOTBHHKOB 6€30MACHOMY H SKOJOTHYECKH I'PaMOTHOMY OOpamleHHio C BENIECTBAMH B
OBITy M Ha IPOU3BO/ICTBE.

ITporpaMmoii IpeLycMOTPEHO IIPOBEICHUE:
8 Kxnacc

KOHTPONLHBIX padoT —4 yaca,
npakTHdecknx paboT — 7 4acos.

0 xnacc

KOHTPOIBHBIX paboT — 4 yaca,
NpaKTH49eCcKuX paboT — 7 4acos.

Cpox peanmnsanpmu yueGHoH nmporpaMMel- IBa yueOHEIX rojga

4. llennoCTHBIE OPHEHTHPHI COEPKAHUSA yueOHOro mpeaMera «XUMHs
YueOupii npeaMeT «XHUMHA», B CONCPKAHUK KOTOPOTO IVIABHBIMH KOMIIOHEHTAMH SABJIAIOTCA HaydHBIE

3HAHMS ¥ HAYy4YHbIE METO/BI TTO3HAHMS, MO3BOIAET MPOOYKIATE Y YHAIIMXCS SMOLHOHAIEHO-ICHHOCTHOC
OTHOLICHHE K M3y4aeMoMy MaTepuaty. B pesynbTare ydeOHOM NEATENbHOCTH CO3JAIOTCS yCIOBUS M5



dopMmupoBaHMs CHCTEMBI LeHHOCTeil. IlosHapaTenbHas QYHKIHA y9ebHOTO MpeaMera «XHMHA»
3AKIIOUAETCS B CIIOCOGHOCTH €r0 COAEPIKAHUA Pa3BUBATE [IEHHOCTHBIC KA4ECTBA Y YIAIIHXCA.
ITo3nasamenvivle WeHHOCHU: OMHOWCHYE K XUMHIECKHM 3HaHHAM Kak OJHOMY M3 KOMIIOHEHTOB
KyJLTYpHl UeJOBEKA HAPSLY C JPYTMMM ECTECTBEHHOHAYYHBIMH 3HAHWAMH, OKDPYKAIOUIEMy MHPY KaKk
MHPY BELIECTB M MPOMCXOAALMX G HHMH ABICHHUH; MO3HABATENbHOH AEATEIBHOCTH (xax TeoperHue-
CKOH, TAK M OKCTEPUMEHTANBHOW) KAk WCTOYHMKY 3HAHUM; nowumaxue: OOBEKTHBHOCTH N
NIOCTOBEPHOCTH 3HAHHIT O BEMECTBAX M NMPOMCXOMAMIMX C HUMH ABICHHAX; CIOKHOCTH H 0eCKOHEYHOCTH
rponecca MO3HaHKA (Ha NpHMepe HCTOPUH XMMHYECKMX OTKDBITHH); NEHCTBHS 3aKOHOB TPHPOLLL H
HEOOXOMIMOCTH HX yUeTa BO BCeX cepax NEesATeIbHOCTH YeI0BEKA; 3HAYCHHA XFMMHUIECKHX SHAHHH [T
peienuss r1o6anbHBIX npobieM uenoBeuecTBa (IHEPreTHYECKOH, CHIPHEBOIL, NPOJIOBOJILCTBEHHOIA,
370PORBS M JONTONIETHS YeI0BEKa, TEXHONOrMYeCKHX aBapHii, roGaIbHOH SKONOrHA K Ap.).

Hennocmu mpyda u Gvima: OTHOWIEHHE K TPYAOBOH HeATEIBHOCTH KaK ECTECTBEHHON (QU3NUECKOH 1
WHTEIEKTYaTbHO# TOTPeOHOCTH, TpyAy KAaK TBOPYECKOH IEATENbHOCTH, [O3BOJIIOIICH NPUMCHATE
3HAHWSA Ha MPAKTHKE; COXPaHEHHE M TOIIEPKAHNE cODCTBEHHOTO 3[0POBEA H 3[0POBES OKPYKArOIINX, B
TOM 4HCIe OPTaHM3ALMS MUTAHKS C YYETOM COCTaBRa M SHEPreTHYECKOH [EHHOCTH IHIIH; cobmonenme
fpaBuJ OE30MaCHOI0 HCIOJIB30BAHUA BEMIECTB (JIEKAPCTBECHHBIX IIPETIaparos, CPeCTB OBITOBOH XHMIH,
IIECTHLIH/IOB, TOPIOYE-CMA30YHBIX MATEPHAIIOB M 1p.) B TOBCEJHEBHOMN JKH3HHK; OCO3HAHME NOCTIKCHHS
NTHYHOTO yCrexa B TPYAOBOM IESTENBHOCTH 33 CYET COOCTBEHHOH KOMIIETCHTHOCTH B COOTBETCTBHH C
COLMATBHBIMK CTAHIAPTAMH M TIOCTEAYIOUIMM COLHAILHEIM 0100pEHHEM OCTIKEHHI HAYKHM XHUMUH H
XMMHYECKOro MPOU3BOJICTBA JIVIsl PA3BHTHSA COBPEMEHHOI0 OOLIECTRA.

Hpaecmeennble wennocmu: omuouerue K cebe (ocosHanue COOCTBEHHOI'O [IOCTOMHCTBA, YYBCTBO
0B6IIECTBEHHOTO [0/, MUCHUTITHHHPOBAHHOCTD, YECTHOCTE M MPABAMBOCTE, MPOCTOTA M CKPOMHOCTD,
HETEPIUMOCTh K HECIIPABEIIMBOCTH, MPU3HAHWE HEOOXOMUMOCTH CAaMOCOBEPIICHCTBOBAHMS), APYTHM
monaM  (ryManmumsM, B3aMMHOE YBaKEHME MEX]IYy JIHOABMH, TOBAPHIIECKAs B3aHMOIOMOLLE H
TPe6GOBATETHHOCTh, KOJIEKTUBU3M, 3a00Ta 0 APYTHX NH0AsAX), mpupoje (DepexHoe OTHOUICHHE K e
BOraTcTBy, HETEPIHMOCTh K HApyLICHHAM 3KOJOTHYECKHX HOPM M TpeGOBaHHIA, SKOIOrHYECKH
rPAMOTHOE OTHOIIEHHE K COXPaHeHHIo ruapocdepsl, arMochepsl, mouskl, 6Hocdepsl, YEI0BEIECKOro
OpraHm3Ma; OLCHKA JEHCTBHA BONPEKH 3aKOHAM TIPHPO/ABL, IPHBOIAIIETO K BOSHUKHOBEHUIO II00ATTBHBIX
npoBnem); nowumarie HeoGXOJIMMOCTH YBOKUTEIBHOTO OTHOLICHHS K AOCTHKCHWIM OTEYECTBEHHOH
HAYKH, HCCIEA0BATEIbCKOH JEATENBHOCTH POCCHHACKAX YICHBIX-XHMHKOB (MATPHOTHYECKHE YYBCTBA).
Kommynuxamuensie yenmnocmu: omHouieHue K HOPMaM s3blka (€CTECTBEHHOTO M XMMHYECKOI0) B
pa3THUHBIX MCTOYHMKax wuHbopmaumu (nmuTeparypa, CMM, Harteprer ap.); noHumadue
Heobxo0umMocmuy; TIPHHATHS PA3IUIHEIX CPEACTB M IPHEMOB KOMMYHUKAIWH, OMyICHUA uHbOpMAaLINH
3 Pa3THUHBIX MCTOYHUKOB; APIyMEHTHPOBAHHOH, KPHTHIECKOH OLEHKH HH(pOpMALMH, MONY4eHHOH W3
PA3THYHBIX HCTOYHHKOB] COOOIIEHHs] TOYHOH M JOCTOBEPHOH HMHQOPMALMH; SCHOCTH, AOCTYITHOCTH,
JOHYHOCTH B 3aBHCHMOCTH OT TIEJH, TOJHOTHl MITM KPATKOCTH W3TI0XKCHHA HHOOPMALHH; CTPEM/ICHHA
[OHATH CMBICI OOpamieHHod K 4YenoBeky pedd (YCTHOM M NMCBMEHHOH); BeIEHHMs Iuanora i
BBISBIICHHA PA3HBIX TOYEK 3PEHHS HA PACCMATPUBAEMYIO MH(OPMALHIO; BRIPAKEHNA JHYHBIX OLCHOK H
Cy’KICHHI; MPUHSATHS BBIBOJA, KOTOPLIH (opMMpyeTes B mporecce KOMMYHUKALIUH.

Sememuyeckue YeHHOCMIL! NO3UMUBHOE YYECTBEHHO-YEHHOCHHOE OMHoUeH e, K OKPYKaIoIeMy MHpPY
(KpacoTa, COBEPIIEHCTBO M TapMOHHMs OKDYKAIOIIEH IPHPOZEL B KOCMOCa B LENIOM); IPUPOIHOMY MUDY
BEI[ECTB M MX TIPEBPAIIEHHH HE TONBKO C TOUYKH 3PEHUs IOTpeCUTeNs, a KaK K MCTOTHUKY NPEKPacHoro,
FApMOHWYHOTO, KPAacHBOr0, MOAYHHAIOIIET0CS] 3aKOHOMEPHOCTSAM, MPOTIOPUHMOHANEHOTO (Ha MpHMEpe
B3aUMOCBS3H CTPOEHHMS U CBOMCTB ATOMOB W BELIECTB); BHIMONHEHMIO y4eOHBIX 3a7a4 Kak K mpoueccy,
JOCTABIAIONIEMY JCTETHYECKOE YZOBOIBCTBHE (KPacHBOE, H3ALIHOE pEIIeHHe Wi JoKasa- TEbCTBO,

IIPOCTOTA, B OCHOBE KOTOPOH IEXKHT TapMOHHA); NOHUMAHUE HeoDXoOumocmu H300paXKeHNs MCTHHEI,



HaydHBIX 3HAHMA B YyBCTBCHHOH (opme (HampuMep, B NPOH3BEICHUAX HCKYCCTBA, IOCBANICHHEIX
HAYYHLIM OTKPBITUAM, YUEHBIM, BEIL[ECTBAM M MX TIPEBPAIIEHHSM).

S. JInunocTHbIEC, MeTanpeaMeTHBIE H NMpeAMeTHbIC Pe3yabTaThl 0CBOCHHSA Kypca
XHUMHH

[To 3aBepieRnIo Kypca XMMHH Ha 3TAIe OCHOBHOI'O 0611ero 06pa3oBaHKs BEIITYCKHUKHA OCHOBHOM
LIKOJIBbI JIOJDKHBI OBJIAAETH CAEAYIOMMMH pe3yTbTaTaMu:

JIuuHoCTHBIC pE3yabTaThbI:

1) ocosmarue cBoell STHHYECKON MPHHA/IEKHOCTH, 3HAHHE UCTOPHU XMMHH M BKJaja POCCHACKOM
XMMMYECKOH HayKH B MHPOBYH) XMMHI),

2) ¢hopmuposanue OTBETCTBEHHOIO OTHOLICHHMs K MO3HAHHIO XMMHH; TOTOBHOCTH H CIIOCOOHOCTH
yualMxcs K CaMOPA3BUTHIO M CaMOOGPA30BAHMIO HA OCHOBE M3YYEHHBIX (AKTOB, 3aKOHOB M TEOPHH
XHMHH; 0CO3HAHHOTO BEIOOPA H MOCTPOSHHE HHIHBHIYaTbHOH 00pa3soBaTebHOH TPaeKTOPHH;

3) (opmupoearnue 1eNOCTHON eCTECTBEHHO-HAYYHOH KAPTHHBI MUPA, HEOTHEMIIEMOH YacThI0 KOTOPOH
ABIDIETCA XMMHYECKas KapTHHA MHPa,

4) oeradeniie COBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAYKH W OOIIECTBEHHOM
NPaKTHUKH, B TOM YHCIE U XUMUYECKHUM;

5) oceoenue COLMANBHEIX HOPM, IIPAaBHI ITOBeJEHHS, posned H (opM COIHAnbHOH JKU3HH B COLUYME,
NPHpONE W YaCTHOM JKM3HH Ha OCHOBE 3KOJIOTMYECKOH KyInbTypel M Ge3omacHoro oOpaileHus c
BEIIECTBAMH H MaTepHalaMHy,

6) popmuposarue KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOINEHHMM CO CBEPCTHHKAMH H B3DOCIBIMH B
npouecce 06pa3oBaTenbHOM, OBNIECTBEHHO MOJNE3HOH, y4eOHO-MCCIENOBATENbCKOH, TBOPYECKOH H
JIPYTHX BHIOB JeATeTFHOCTH, CBA3AHHBIX C XUMHEH.

MeTtanpeaMeTHBIe pe3yJIbTaThI:

1) onpedenenie nenei cobCTBEHHOTO 00YUEHHS, MOCTAHOBKA U HOPMyIHpOBaHHE A ceDA HOBBIX 3a/ad;
2) naanuposanue nyTeit JOCTHKEHH KENaeMoro pesyabTara 00yueH s XHMUM KaK TEOPETHYECKOro, TaK
i SKCHePHMEHTAIBFHOTO XapakTepa;

3) coommecenue CBOMX NEACTBUH C IUIAHHPYEMBIMH PE3yIbTaTAMK, OCyujecmeienue KOHTPOIA CBOEH
NesITeTbHOCTH B MPOIECCE HOCTIDKEHUS PE3yIETATa, onpedeneHie Criocob0B JEiCTBIN TIPH BHITIOIHEHHH
nabopaToOpHLIX W NPaKTHYEeCKUX paboT B COOTBETCTBUY C NIPABHIIAMH TEXHHUKH 0€30MMacHOCTH;

4) onpedenenue WCTOYHWKOB XHUMHueckoil MHOOpMAanuu, TOMydeHHE W aHaNnW3 e, Co3laHue
1H(OPMaLIMOHHOI0 NPOAYKTA W €r0 IPe3eHTaus;

5) ucnonbsoganue OCHOBHBIX HHTENJIEKTYATBHBIX OIEpallMii: aHaniM3a M CHHTe3a, CpaBHEHHA H
cHCTEMaTH3aluy, OOOGIIEHMS M KOHKDETH3allUW, 6bifAGleHue TPAYAHHO-CIEACTBEHHBIX CBs3eH H
nocmpoenile NOTHUECKOTO PACCYKASHMS ¥ YMO3AKIIOUeHNns (MHAYKTHBHOTO, NEMYyKTHBHOTO M TIO
aHAJOTHMH) HA MATEPUAIIE ECTECTBEHHO-HAYYHOI0 CO/IEPHKAHN;

6) ymenue cozaBaThk, IPUMEHATH U IPe00pa3OBBIBATE 3HAKU U CUMBOJIBI, MOJEIHM U CXEMBI JJIS PerieHus
y4eOHbIX ¥ 103HaBATENbHbIX 3a/1a4;

7) gopmuposariue v pazgumue 3KOJIOrHIECKOTO MBILLIEHHS, YMEHHE IPHMEHSTh €r0 B [I03HaBaTeIbLHOM,
KOMMYHHKATHBHOR, COIMAIBLHOM MTPAKTUKE U PO ECCHOHANbHON OPHEHTALIUH;

8) cenepuposarue nnel 1 onpeseNeHne CPEACTB, HEODXOAUMEIX I HX Peanusalum.

[penmMeTHbIE PE3YIbTATHI:



1) ymenite 0603HaATATE XUMHAIECKHE STEMEHTEI, HAa3hIBATh HX M XapaKTePH30BaTh Ha OCHOBE TTOIOKEHHS B
nepuoauyeckoii ciucreme . M. Menneneesa;

2) popmyaupoeanue W3ydeHHBIX NOHATHIL BELIECTBO, XMMHYECKHl d/IeMEHT, aToM, MONeKyla, HOH,
KaTHOH, aHHOH, TIPOCTOE M CJIOXHOE BELIECTBO, XMMHYECKAs PEAKIHd, BUIBI XUMHUECKUX PEaKIHil U T.
m.;

3) onpedenerue mo hopmynam CocTaBa HEOPraHUYECKHX H OPTAHHYECKUX BEMIeCTB, BATEHTHOCTH ATOMOB
XUMHYECKHX STEMEHTOB MM CTENICHH HX OKHCICHHS;

4) nonumarue uHGOPMALMH, KOTOPYIO HECYT XUMHUUECKHE 3HAKH, DOPMYITE! H YPABHEHUS,

S) ymenue wraccuguyuposame npocThle (METAILIBL, HEMETAUIHL, 0s1aropoaHbIE Ta3bl) M CIOXKHBIE
(OMHAPHBIE COEJMHEHMS, B TOM YHCIE M OKCHIBL, & TAKKE TMADOKCHIBI — KHCIOTHL, OCHOBAHMI,
am(poTepHbIC THAPOKCHU/IBI — H COJIM) BELIECTBA;

6) popmynuposanue mePHONMIECKOTO 3aKOHA, 06bACHEHUE CTPYKTYPHl H HHGOPMaLHH, KOTOPYIO HECET
IepHOAMICCKas CcucTeMa XHMHYCCKHX aneMeHToB JI. WM. Menneneera, packpeimue 3HAYEHUS
MepHOANYECKOTO 3aK0Ha;

7) ymenue xapaxmepuzoeams CTPOEHHWE BEWIECTBA — BHAB XHMHUECKMX CBsi3eil M THIIEI
KPHUCTAJUIMYECKUX PEHIETOK;

8) onucanue CTpoeHHS aTOMOB XMMHYECKHX 5JEMEHTOB C TOpSIKOBBIME HoMmepamu 1—20 u 26,
omobpaicenue HX ¢ MOMOILBIO CXEM;

9) cocmasnenue HOPMyIT OKCHIOB XHMHYECKHX JIEMEHTOB H COOTBETCTBYIOLIX HM FHIPOKCHIOB;

10) nanucanue cTpyxTypHBIX (OPMYI MONEKYJISPHBIX COEOMHEHHH U QOPMYITBHBIX EMHHMI] HOHHBIX
COCJMHEHNUHN 10 BATICHTHOCTH, CTSTICHH OKHCIICHHS HIIH 3apsy HOHOB;

11) ymenue ghopmyruposams 0CHOBHbIE 3aKOHBI XMMHMH: MOCTOSHCTBA COCTARA BEIIECTB MOJIEKYIAPHOTO
CTPOCHMS, COXPaHEHHA MAcChl BEIIECTB, 3aK0H ABOTaIpo;

12) ymenue @opmynuposamp OCHOBHBIE TIONOXKEHUS ATOMHO-MONEKYIAPHOTO YUeHHS U TEOPUH
3JICKTPOJIHTHYECKOH JMCCOLHAIIHM;

13) onpedenenue MpU3HAKOB, yCIOBUIl IPOTEKAHHS U IPEKPALIEHHS XHMHIECKHX peaxiuii;

14) cocmasienue MONEKyIAPHBIX YpaBHEHMI XMMHYECKHX DEAKIMi, MOITBEPKIAIOMIX OOIIHe
XHMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKHX BEUIECTB H OTPAXKAIOMMX CBA3H MEKIY
KJ1accamMy COETMHEHHII;

I5) cocmaenenue ypapnenuii peakuui ¢ y4actueM 37eKTPOIHTOB Takke B HOHHOM (hopMme;

16) onpedenenue mo XUMHYECKUM YPABHEHUSM TPHHAIUIEXHOCTH PEaKiil K ONpeeEHHOMY THITY MK
BHAY;

I7) cocmaenenue ypapHeHWH OKHCIHTETHEHO-BOCCTAHOBUTENBHEIX pEAKIHMil C MOMOMIBIO MeTOAa
3JIeKTpOHHOTO DanaHca;

18) npumenenie MOHATHI «OKHCIIEHHE» M KBOCCTAHOBTEHHEY 1A XapAKTePHCTHKH XHMHYECKHX CBOICTE
BEIICCTB,

19) onpedenenue c moMOMmBIO KAYECTBEHHBIX PEAKIMH XIOpHI-, CyTbhaT- H KapOOHAT-aHHOHOB H
KaTHOHa aMMOHHA B PACTBOPE;

20) obwacHenue BAUSHUS Pa3NUUHBIX HAKTOPOB HA CKOPOCTH XHMHYECKHX PEaKLIM;

21) ymenue xapakmepuszoeamb TIONOKEHHE META/NIOB M HEMETAIUIOB B HEPUOMMYECKOH CHCTEME
3JIEMEHTOR, CTPOCHHE MX ATOMOB ¥ KPHCTAJLIOB, 00IIHe (DH3HIECKHE H XUMHYECKHE CBORCTBA;

22) obvacHenue MHOTO0OPa3Hs NIPOCTHIX BELIECTB ABIEHHEM AIIOTPOIHH C YKa3aHHeM €& MpHINH;

23) yemanoenenue pasnuumii THAPO-, THPO- H SNEKTPOMETAILTYDTHE H WIIOCHPUPOSAHIE ITHX PasTHIHil
NPHMEPAMH NPOMBIILIEHHbBIX CIOCO00B MOIy4YeHHsS METAIIOB;

24) ymenue Odasamp obmyio xapakrtepucrTuky siementop I, II, VIIA rpymm, a Takke BOgopoxa,
Kucjaopona, asora, cepel, docdopa, yrmepoga, kpeMHHS H 00pa30OBaHHEIX MMM IIPOCTHIX BEIIECTB M



BaXHEHIINX coe/IMHeHHIT (CTpoeHHe, HAXOKACHHE B TIpUpoOJIE, TONYYCHHE, (PUIMUECKHE H XUMUUECKHE
CBOHCTBA, IPHMEHEHHE);

25) ymenue onucvigamys KOPPO3HIO METAILIOB H CIIOCOOHI 3amIuThl OT HEE;

26) ymenue npouzsooumes XMMHUYECKHE Pacu€rhl ¢ UCMOMB30BAHUEM MOHATHI «MaccoBas JOJd BEmecTBa
B CMECH, «KOJIMHECTBO BELIECTBAY, «MOMAPHBIH 00BEM» 10 HOopMyTaM U ypaBHEHHSIM peaKiuii;

27) onucarie CBOFCTB M NIPAKTHYECKOTO 3HAYCHUS H3YYEHHBIX OPraHWYECKHX BEIIECTB;

28) evinonHeHue 0603HAYEHHBIX B [IporpaMMe 3KCTIEDHMCHTOB, pPACHO3HABAHUE HEOPTAHHUECKUX
BCLICCTB 110 COOTBETCTBYIOLIUM IPU3HAKAM;

29) cobriodenue mpaBrn GesonacHoi paboTE! B XMMHYECKOM KaGuEeTe (mabopatopun).

CucreMa oueHku:
1. Ouenka YCTHOIO 0TBETa
OTMeTa «5»:
= OTBET MONHKI 1 NPaBUILHLIH HA OCHOBAHHH H3yIeHHBIX TEOPHH;
~ MATEPHAIT H3JIOKEH B ONpe/e/eHHON JIOrHIecKoil MOCIen0BaTeNbHOCTH, IUTEPATYPHBIM
SA3BIKOM;
= OTBET CAMOCTOATEBHEIH.
Ormerka «d»;
= OTBET IMONHEIH H NPaBHIILHBIE Ha CHO BAHUM H3YYEHHBIX TEOPHIL;

- MATCPHATT M3TIOKEH B OMpEJENCHHOH JIOTHIECKOH MOCTeI0BATEeIbHOCTH, PH TOM JOMYICHEI
ABC-TPH HECYIIECTBEHHEIC OIKOKH, UCIIPABIEHHbIE 110 TPEGOBAHMIOYIHTEIISI.
OrMerka «3x»:
~OTBET TOJHBIH, HO TPH OTOM JONYyNIeHa CYyIIGCTBEHHAs omubKa HIA  OTBET
HEIOJIHbIH, HECBA3HEII.
OTMerka «2»:
- TIpM  OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYalIMMCSOCHOBHOIOCOACPIKAHUS —Y4eGHOro
MarcpHalla MIH JIONYMIEHBl CyIIeCTBeHHble OMMOKH, KOTOpHIE yYaImHHACA He MOXKeT
UCTIpaBUTE IIPH HABOJAIIMX BOIPOCAX YUHTENA, OTCYTCIBUE OTBETA.

2. Ouenka sKcnepuMeHTAIbHBIX yMeHuii

Ouenka craBures Ha OCHOBAaHHHU HaGHIO,H,CHHH 3a YHalmHMHCAd H INHCBMEHHOTO OTYeTa 34

paboTy.
OTMeTKa «5»:
- paboTa BEINONHEHA TIOHOCTRIO i TIPABHAITBHO, CAENAHBI PABHIBHbIE HaGIHOICHHs HBBIBOJIBI;
~ OKCMEPUMCHT OCYLUECTBIIEH T10 MVAHY C y4eTOM TeXHHKM DesonacHoCTH ¥ mpasHil paGoTel ¢
BeIIECTBaMH HOOOpymOBaHHEM;
- IPOABJIEHE! OPTAHHU3ALMOHHO - TPYIOBEIE YMEHHS, IO IePKHBAIOTCS
HHCTOTa pabO4Ero MECTa M OPSAOK (Ha CTOTE, SKOHOMHO HCTIOME3YIOTCS PEaKTHBEI),
OTmeTka «4»:
- paboTa BHIOJIHEHA NPaBHILHO, CAENAHbI MPABHIBHBIC HAGMIOACHUA ¥ BHIBOLBL, HO npu
ITOM 3KCIICPUMEHT NPOBEAEH He MOJHOCTHI0 WIH JOIYINEHLl HeCyIIecTBeHHBIE OMMOKH B
pabore ¢ BemecTBamu H 060PyAOBAHHEM.



OTMeTKa «3»:

- paoTa BEHITOJIHEHA NPAaBU/IBHO HE MEHEE 9eM HANOIOBUHY WM NOMYyLICHa CYIIECTBeHHAA
omubKa B X0I€ IKCIEPHMEHTA B 0OBACHEHHH,BOGOPMIEHHH PabOTEHI, B COOIIOICHIUH TTPABAI
TeXHUKH 6e30MacHOCTH Ha paboTe ¢ BellecTBaMd U 000py/IOBaHHEM, KOTOpas UCIIPaBIACTCA
NOTpeOOBaHHIO YIHTEIA,
OtTMerka «2»:

- JIOTyIIeHE! 1Be (1 Gonee) cylecTBeHHble omubKA B XOIe: SKCIIEpUMEHTa, B OOBSICHCHHH, B
ohopMmIeHnE paboThl, B COGMIONEHMH IpPAaBHI TEXHHKH OesomacHocTH npu pabore ¢
BEMIECTBAMH M 06OpYOBAHKEM,KOTOPEIEYUallHHCS HE MOXKET HMCIPaBUTh JIXe IO
TpeOOBAHUIO YUUTEILS,

- paboTa He BBIIONHEHA, Y yJallerocs OTCYTCTBYET SKCIIEPHMEHTAIBHBIE YMEHHI.

3. Ouenka ymenmii pemiars pacdernnie 3agauyn OTmerka
«5n:

-B JOTHUECKOM pACCY)KNEHHM U pENIeHMd Her omuOOK, 3anada peuieHa
palHoHAIbHEIMCIIOCO00M;
Ormerra «d»:
- B JIOTHUECKOM PACCYYKIEHHMH W PellleHHs HEeT CYIIECTBEHHBIX OMMOOK, HO 3a/a4a PeIIeHa
HEpAIMOHATBHBIM CIIOCOGOM, HITH JOIIYLIEHO He Gosee ABYX HECYIECTBEHHBIXOMLHOOK.
O1meTKa «3»:

- B JIOTHYECKOM DACCY’XIEHWH HET CYIIECTBEHHBIX OIIMOO0K, HO HOIIyIIeHa CYIIECTBECHHAs
omuOKa B MaTeMaTHYECKHXpacycTax.
OrmeTka «2»:
- IMEETCs CYIECTBEHHbIe OIIMOKY B TOTUYECKOM PACCYXICHHH H B PELLEHHH,
- OTCYTCTBHE OTBeTa HA3aJlaHHeE.
4. Onenka MHECLMEHHBIX KOHTPOIbLHBIX pador OTMerka
«S»:

- OTBET MOJHBIN ¥ IPaBUIbHBIA, BO3MOMKHE HECYIIeCTBEHHAA onHOKa.
OrMeTra «4»:

- OTBET HEeNo/HbIH WK AOMYyIEHO He Gonee JByX HECYNIECTREHHBIX OIIHOOK.
OrmeTia «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAlOJOBHHY, JOMYIICHA OHA CYIIECTBEHHAA omubKa 1 Ipu
9TOM JIBe-TPUHECYUISCTBEHHEIE.
OTMeTKa «2»:

-paboTa BHINOJIHEHA MEHBINE HYEM HAIOJIOBHHY HIIHM COJEPKHT HECKONIBKO CYIICCTBEHHBIX
oninboK;

- paboTa HEBKLITIOIHEHA.

[Ipy olEHKE BHIMOJHEHMS THCBEMEHHOM KOHTPONBHOH paboThl HEOOXOAUMO YYUThHIBATH
TpeboBanus eAMHOro opdorpahM4ecKoro peKnuMa

5. OrueHka TecToBBIX pagoT
TECTbl._, COCTOALLME M3 [MATH BOIPOCOB MOMHO HMCIIOIB30BATE IOCIE H3Y'CHHA Kaxaoro marepuana
(ypoka). Tecr us 10-15 Bompocos mcmombsyercss mas mepuoguueckoro konrpons. Teer w3 20-30



BOIIPOCOB HeoOXOIMMOMCIIONE30BATh LI HTOTOBOTO KOHTPOJIA.
le—l OLIEHMBAHHH HCITIOJE3YETCA CIeIYIOMIan IIIKaIa:

[I1g TecTa W3 S BOIIPOCOB

° HeT OINUO0K — ONEHKA «5»;
° gaHa OIIHOKa — OIEHKa«4»;
* B¢ OLIMOKH — oleHKa«3»;

* TPH OMIHOKH — OMeHKa«2».

Hns tecta 13 30 BONPOCOB:

¢ 25-30 nmpaBUIBHHIX OTBETOB — OTMETKA «5»;
19-24 npaBuiIbHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBHIbHBIX OTBETOB — OTMeETKA «3»;

° MeHbIIe |2 NPaBHIBHBIX OTBETA & % JLEMFeTKA W2y,
OueHKa BLIIOIHEHHS TECTOBEIX 3a1aHHI:
°  Ormerka «5»: yyalMics BLITONHKII TECTOBbIE 3aiaHus Ha 85 — 100%.
o OrmeTKa «4»: yualuics BhINOAHMI TECTOBbIE 3a/aHks Ha 65 — 84%.
e  Ormerka «3»: ydyamuiics BEIIONHUI TeCTOBLIE 3alaHus Ha 49 — 64%.
*  OtMeTKa «2»: yHalIMIACA BHITTOIHAI TECTOBBIC 3aIaHKsA MeHee YeM Ha 49%.

KonTponbHo-uzMepuTeNbHble MaTepHANLl TIpeIHAa3HAYEHEBl 4 MPOBEPKH YPOBHA YCBOEHUS
y4ebHOro Mmarepuaja Ha OCHOBaHMH O0pa30BATE/IBHOIO MHHHMYMa CONCPXKaHWsA OOpasoBaHHA H
TpeboBaHUil K YpPOBHIO MOATOTOBKH BBIMYyCKHHKOB IIKOM. OHM COCTaBieHbl HA OCHOBE MHOIOJIETHEH
TE/1arOTHYECKOH MPaKTHKH C YYETOM Pa3iMYHbIX METOIMYECKHX pPa3paboTok.

Ilo BceM riaBaM Kypca M HX pasjenaM IpeanaraeTcs TEeKYIIHH M TeMaTHIeCKHH KOHTPOIb 3HAHHH U
yMeHUH B QopMe XUMHUYECKHX JIUKTAHTOR H TECTOB, CAMOCTOATELHBIX M KOHTPOJIBHBIX padoT. 3alaHus
0DOMX BapHaHTOB PabOT CXOAHBI MO COASP/KAHHIO H XapaKTepy BBIMOJIHACMBIX Y4eOHBIX JIeHCTBHH.

Jlnst oprasusanuy sdhexTHBHON paboThl BCETo Kiacca ¢ yHeTOM WHIHBMIYaILHBIX CIIOCOOHOCTEH
KayKIOT0 Y4aIlIerocs B psae paboT, BXOMALMX B moco0ue, NpeACTaBICHb 3a/IaHHA Pa3IHYHbIX YPOBHEH
CIIOXHOCTH.

HeszameHMMBIM HOMOIHMKOM M€1arora B KOHTPOJIE 3HaHWA ABIAIOTCA 3amanmi B gopme tecta. Mx
MOJKHO MCIIONB30BATE HAa Pa3HEIX 3Tamax yqedHoro mporecca:

* IIPH HU3YYEHHH HOBOI'O MaTEpHANIa;

* Ha 9Talle 3aKperyIeHHA H3YHMeHHOT0 MaTepHana,

* Ha ypoKax 0000IIaromero NoBTOPeHH!S;

= IIpH TEKYIIEM H TEMaTHY€CKOM KOHTpPOIE BHQHHﬁ, YMGHHﬁ H HABBIKOB YHalllHXCs,

+ IIPU MOATOTOBKE yUamIuXCs K 3K3aMeHaM KaK B YCTHOH, Tak M B MTHChMEHHOH (JopMe, 0CODEHHO B

dbopme EI'D.

Jnst k210 TeMbl U ee pa3[esnoB TMpeAnokKeHbl TECTOREIE 33/I1aHWA Pa3HOI0 YPOBHA CIOXKHOCTH B
IBYX BapHaHTax, pacCUMTaHHbIC Ha 15—35 MHH HAM Ha UENbH ypok. Jmsd BbICTABICHHA OLCHKH
Mpenaraercsi HCNoNk30RaTE CHEeAYIONIYI0 TTPOIEHTHYIO HIKAITY:

35% BHITIONHEHHEIX 3aJaHIIH — OLCHKA «2);

36—61 % — ouedka «3»;

62—85% — oneHka «4»;

86—100% — oueHka «5».



B 3aBHCHMOCTH OT Pe3y/THTATOB BBIIOMHEHHA PabOTHI YHHTEIb MOKET BHOCHTE B NIPEIVIONCHHYIO
CHCTEMY OLCHHBAHUA KOPPEKTHBEL, IOCKOIBKY OCHOBHAS HeJh KOHTPOII B JaHHOM CITydac — HE
co6CTBEHHO BLICTABJIEHHE OLIEHKH, & ONPE/IENEHMEe YPOBHA YCBOCHHA yIalllHMHCA yuebHoro Marepuana u
HampaBleHmH JanbHeei paboThl HazZ TOBBIICHHEM KAaTeCTBa 3HAHUH

Sananue nox wmdpoit 1 omenwmpaerca 3 Gammamu; noz uEGpoH 2 — 5 Gamnamu; mox mudpoi 3-8
Gannamu. 3a1aHus, OTMeYeHHEIe *, — N7t HHAWBUILYANIBHOI0 BBITIOJTHCHHS.

Ecau He yKa3aHO MHOE, KaXKIbIH OTBET YacTeH OLICHHBACTCAL

- yacTtH A — 2 Gammamu;

« yacTH B — 4 Gammamu;

- gactu C - 6 Damamu.

OnHAKO He BCE yHalldecs NPUCTYMaloT K 3agaHusaM vacth C u Tem Oomee BRIMONHAIOT HX
HOMHOCTI0. UTOGE! TIOBBICHTE TIOIOKATEIBHYI0 MOTHBALIMIO K BEIIONHEHHIO 3anannii yactu C, yunTenb
MOXeT OOBABHUTH O BEICTABJIEHHH TI0 Pe3yJIbTaTaM TECTa JBYX OICHOK: nepBoif — 3a 9acT A u B, a BTO-
poii — 3a "acTh C — ¢ UCIOJIb30BAHMEM TPOIIEHTHOH LIKAIEI OIEHKU 3HAHMAH.

Bompocs! jis Bcex BHIOB KOHTDOJNsS 3HAHWH COCTAB/ICHBI TaKUM obpasom, 4T00B memaror ¢ Hx
[IOMOIILI0 MOT BBISBHTH 3HAHMSA YHalUIMXCsA MO BCEM Y3IOBBIM BOMPOCAM TIABEl M pa3jiena Kak Ha
6a30BOM YpOBHE, Iieé HEOOXOIMMO TONBKO BOCTPOM3BEJEHHE YueOHOro MarepHana, Tak H Ha
VCIOKHEHHOM ypOBHE, Ijie TpeOyeTcs yMEHHE @HANM3MPOBATh W CPABHHBATL JAHHEIC, IIpHMeHAS
TBOPYECKHE CII0COOHOCTH.

Bee 06yuaiomme BU/IbI KOHTPOJIS TPEATONATAI0T KOUICKTHBHYIO AEATENIBHOCTE yHalHXcs 6o B
nape, Jiu60 B TPYINe U CaMONPOBEPKY.

[Tpd TOATOTORKE K KOHTPONBHEIM paboTam HeoOXoiuMO 0OpaTHTh BHHMAHHC Ha 33AaHHA YpOKOB
06006IaoNIEro NOBTOPEHHA. B 3TOM ciydae ydalldecs B COOTBETCTBHH CO CBOHMH CTIOCOOHOCTAMH
OTpeensioT sl ce0st 3a/1aHks1, KOTOPHIE MOTYT BEITIOJIHHUTE.

PacueTHble 331a4M Pa3IMYHBIX THIIOB ¥ YPOBHEH CIIOIKHOCTH NPEACTaBJICHE! B nmocobun Grokamy, a
TAKKE BKJIIOUCHBI B Pa3HbIe BU/BI KOHTPOJS 3HAHUHA. YUUTEIh MOKET [0 XKENAHHI0 BKIIOYATH HX Kak
JOMONHUTENbHOE 3aaHie B 000K BUA KOHTPONS WM MPEATArarh yIaluMes OTACIBHEIC CaMOCTOM-
TeIbHBIE pabOThI 10 PELICHHIO NIOAO00HEIX 3a/1a4.

IIposegenue XUMUYECKOro TUKTAHTA

3amaHmg A OGOMX BAPHAHTOB KPaTKO 3allMCHIBAIOTCA HA JIMIEBOM CTOPOHE JOCKH WM Ha
KONOTPAHCIAPAHTE; OTBETHI HA BOTIPOCHI XKENATENbHO HAMUCATh HA 06paTHOH CTOPOHE HOCKH HIH TAKKe
Ha KONOTpAaHCHApaHTe. YUHTeTh 3a4ATHIBaeT CONEpYKaHHe BONPOCA, YHAIMECH 3aImMChIBANOT OTBCT B
TETPAISX.
TTo OKOH4YAaHUM AMKTAHTA IPOBOJUTCA CAMOMPOBEpPKa!

« OHIHGOK HET — OIEHKA «3%;

« momymeHsl 1—2 ommbxn — «4»;

« MONyINEHS! 3 OMIMOKY — «3%.

B 34BUCMMOCTHM OT CTErNEHHM MOArOTOBIEHHOCTH YYAIMXCS Y4UTeNh MOXET M3MCHHTbL KpUTEPHii
oleHKH paboT B MONb3y YUEHUKA.



Conepxanue yueOHOTo MpeIMera
Xumnna § knace
(70 uacos, 2 4aca B HeJE10)
HauaapHble MOHSTHS M 3aKoHbI xuMHH(21 1ac)

Tena u Bemecrsa. CBOMCTBA BENIECTB. DTANOHHEIE (U3HISCKHE CROMCTBA BelecTB. Marepualbl U
maTepuasioseneHne. Pob XMMHAH B KH3HH COBPEMEHHOTO obmecTBa. OTHOIIEHHE OOMIECTBA K XMMHH:
xemodunus 1 xemooowus.

Meroasl  W3ydeHma xumuu. HaGmroxeue. DkcrepuMenT.  MozenupoBaHue. Mojemn
MaTepHalbHEIE M 3HAKORbIE W CHMBOJIBHBIC.

a3l JKunkoctr. Teépapie BelecTBa. B3anMHuEIe NIEPEX0Ibl MEXTy arperaTHHMH COCTOSIHHAMH
BellecTsa; BO3roHKa (cyGnumManus) ¥ AecyOnuMamns, KOHACHCAUWT 1 HCIapCHHC, KpUCTAIIH3AINS H
TaBHeHHE.

dusnueckue ApaeHAs. UHCTHE BElIecTBa U cMeCH. ['OMOTCHHbIE ¥ T€TCPOTCHHBIC CMECH. Cwmecu
razooGpazuble, Kumkue U TBEEBIE. Croco6bI pasacieHts cMeceli: ITeperoHKa, WM JHCTHUIIIALHNSI,
OTCTauBaHue, GUILTPOBAHHE, KPUCTAIIH3AIMA WK BRIIAPHBAHHUE. Xpomarorpadus. [IpuMeHeHHE ITHX
CrOcoBOB B 1a60PATOPHOM TIPAKTHKE, HA IPOM3BO/CTBE U B OBITY.

XUMHYECKHE JIEMEHTbl. ATOMBI H MONEKybl. 1IpoCTEIe U CIIOXKHBIE BELICCTBA. AnoTponus Ha
npuMepe Xucnopofa. OCHOBHBIE TOJNOXKEHHS aTOMHO - MONCKYIAPHOTO YyHCHHA. Honel. Bemectea
MOIIEKYJISIPHOIO ¥ HEMONEKYJIAPHOTO CTPOCHHA.

3HakH (CHMBOMEI) XMMUYECKHX 1eMeHTOB. VIH(OpMals, KOTOPYIo HECYT SHAKH XMMHYECKUX
STIEMEHTOB. DTUMOIOrHS HA3BaHMH HEKOTOPHIX XHMHYECKHX >JeMeHTOB. [leproandeckas tabnnia
xumuueckux osnementos J. M. Meugeneepa: KOPOTKONEPHOJHBIA M JUIMHHOTIEPUOJHBIH BapHAHTBL.
Tepuoas! 1 rpynnel. ['aBHas ¥ N00OYHAS MOArPYIIIbL, HITH A- 1 B-rpynmer. OTHOCUTENRHAS dTOMHAA
Macca. '

Xumugeckue Gopmynsl. AHOEKCH U KOI(Q(HIHCHTEL. OrHOCHTEILHAS MOJEKYIsSpHas Macca.
MaccoBas 10N XHMHYECCKOTO dieMeHTa B coepunenuyd. MHQopMamys, KOTOPYIO HECYT XMUMIIECKHE
bopmybl.

BanentHocTs. CTpyKTypHBIe GOPMYIEL. XUMHICCKHE dJIEMEHTEL C TIOCTOSHHON W TIEPEMEHHOH
BAIEHTHOCTLIO. DBpBOA  GOPMYIBI  COEJWHEHHA IO BaJICHTHOCTH. OnpeaeieHUe BaICHTHOCTH
XMMHUECKOro seMeHTa 1o dopMyie semecta. CocTaBneHue HasBaHui coeIMHEHUH, COCTOAIINX M3
[ABYX XHMHYECKHX 3JIEMEHTOB, 10 BAIEHTHOCTH. 3aKOH MOCTOSHCTBA COCTABA BEIICCTS.

XHUMHUeCKHE peakuun. PeareHTbl W MPOLYKTH PEAKLHH. [Ipu3HaKd XUMMUYECKHX PEaKiuH.
VeoBHS MX TPOTEKAaHHs M TpeKpamienns. Peakipmi ropeus. JK30TEpMHUHCCKHE 9HIOTEPMHYECKHE
peaxiiu.

3aKkOH COXpaHeHHs MacChl BemecTB. XUMHYECKUE YPaBHECHHA. CocrapieHue XHMHYECKHX
ypassenuit. UH(opMamus, KOTOPYO HECET XUMHYECKOC ypaBHCHHE.

KnaccuduKalps XHMHAIECKHX PEaKuHil Mo COCTaBy W HHCIY PEArCHIOB H npoayKTos. THIbI
XHUMHYECKHX peakiiil. PeakiMy COeHMHCHWA, PasioKCHUA, 3aMCIICHHIL H obmena. KartanuszaTtopsl H
KaTanms.

JdemMoHCTpaluK
o Komnexkuus MaTepuayioB U U3ENUIA U3 HUX.

o«  MozenH, NCIIOIp3yeMbIe Ha YPOKax (usnki, OHoIOrHH | reorpaguu.



o O6BEMHBIE U TAPOCTEPIKHEBEIE MOJIENM HEKOTOPEIX XHMHUYECKHX BEIICCTB.

s MoJenu KPUCTATIIHYECKHX PEIIETOK.

« CoOupanue npubopa /11 NOIYHIEHHA ra3a U NPoBepKa €ro Ha repMeTHIHOCTE.

* Bosroska cyxoro Jibfia, #01a HiH Ha(TalHHa.

* ArperarHbie COCTOSHMS BOMIBI.

*  PazpeneHue IBYX HECMEIIMBAIOIIMXCS KUIKOCTEH € MOMOMIBIO JEIUTENLHOH BOPOHKHU.
o JIMCTHISTOP M ero pabora.

* VYcranoBka 1ns (punbTpoBaHMs H e€ paboTa.

° YcraHoBKa Juisi BeiapuBaHus U e€ pabota.

*  Kosexuus ObITOBRIX MPHOOPOB I PUIBTPOBAHMA BO3AYXa.

*  Pa3sneneHue KPacAIIEro BElecTsa (oMacTepa ¢ MOMOIEI0 OyMaKkHOM XpoMaTorpaguu.
*  Mozenu alIOTPONHEIX MOJU(HKAIMHA yIIIepoaa U CepEL.

¢ Ilonyuenue ozona.

 Tloprpers M. 5. Bepuenuyca u JI. 1. Menzeneesa.

*  KopOTKOTIepHO/HEL U JUTHHHOTEPHOHELA BapuanThl [lepuonxuyeckoi cuctemst 1. K.
Menneneesa

* KoHcTpyupoBaHHe MapoCcTePIKHEBBIX MOIEIEH MOJIEKY L.

*  Anmapar Kumma.

* Pasnoxkenne Guxpomara aMMOHUS.

* TopeHue cepbl U MArHUEBOH JIEHTBL.

o Tloprperst M. B. Jlomonocosa u A. JI. JIapyasse.

*  OmEBITHL, WUTIOCTPHPYIONIME 3aKOH COXPAHEHHS MACCHI BEIECTB.

* Topennue ocopa, pacTBOPeHNE MPOIYKTa TOPEHKS B BOAC H MCCIICI0BAHAE MOy ICHHOr0
pacTBOpa JIAKMYCOM .

e BaaupMolelcTBHe COITHOM KUCTOTH C IIUHKOM.
e [lonyuenue ruapoxcuna Menu(IT) u ero pasno;xeHue Py HaTPEBAHUA.
JlabopaTopHbie ONBITHI
1. O3naxomiIenNe ¢ KoJIeKIHeH JabopaTopHOi MOCY/IBL.
2. Tlposepka npuOopa I MOTyYeHHs ra30B Ha FepMETHYHOCTE.
3. OsnakomiieHHe ¢ MHHEpallaMH, 00pa3yIIAMH IPAHHNT.
4. TlpuroroBIeHNE reTEpPOreHHON CMECH TIOPOIIKOR CEPEI M JKENe3a U WX Pa3/IeeHHE.
5. BsaumopeicTBIE PACTBOPOB XJIOPU/IOB K MOIHIOB KaNKs ¢ PACTBOPOM HUTPaTa cepedpa.
6. Tonyuenue runpoxcuna meau(Il) u ero B3aumMoaeHcTBHE C CEPHOH KHCIIOTOH.
7. B3aumoeiicTBHE PaCcTBOPA CO/BI C KHCIIOTOM.
8. INpoBepka 3aKOHA COXpAHEHHA MACCHI BEIIECTB HA PHMEPE B3AHMOJEHCTBHSA MEI0HH U KUCTIOTHL.

0. TlpoBepka 3aKOHA COXPAHEHHS MACCEl BEUIECTB Ha MPUMeEpEe B3aHMOIEWCTBHS MIENOYH M COJH
xenesa (III).

10. PasoyeHie nepoKkcraa BOAOPO/Ia C IOMOIbE0 okcHaa Mapranma (IV).

11. 3amemenue xene3oM Meau B MEIHOM KyIIOPOCE.
[IpakTHueckue paboTsl

L 3HAKOMCTBO C J1aGOPaTOPHEIM 060pyoBaHHeM. [IpaBila TeXHUKH O€30MACHOCTH TPH pabote B



kabunere xuMuH. HekoTopsie BUIEI pador.
2. AwuaIM3 NoYBkl
Baskueiiume MpeIcTABATENH HEOPraHHYecKUX BelecTs. KouyecTBeHHbIe OTHOMEHHS B
xumuu(18 1yacos)
Cocrap Bosayxa. ITonarue 06 06BEMHOM Lolle KOMIIOHEHTA TPUPOJHOM ra30BOH CMECH —
BO3/yxa. Pacu€r oObEMa KOMIIOHECHTa Ta30B0ii CMECH TI0 ero 00BEMHOM Toie 1 Ha000poT.

Kucnopon. O3som. [Tonyuenne kucnopoma. Cobupatie 1 pacro3HaBaHUe KHCIOPO/Ia. XHAMHYECKHE
CBOJCTRA KMCIOPOJIA: B3ANMOJIEHCTRHE C METAITAMH, HEMETAJIAMHU 1 CJI0XKHBIMHA BEIICCTBAMH.
IMpumeneHue kucnopona. KpyroBopoTr Kucioposa B IPHPOAE.

Oxcuzisl. OBpazoRaHre HA3BaHMM OKCHIOB TI0 UX hopMyram. CocTasieH#e (OpMYIT OKCHIIOB 10 HX
HasBaHusM. IIpecTaBUTENM OKCUIOB: BOJA H YTICKHCIIbIH Tas, HerameéHas H3BecTh.

Bozopon B npupoze. Pusuueckie ¥ XUMUYECKHE CBOHCTBA BOJIOPONIA, €TO MOMYHEHHE 1
NpHUMeHEHHeE.

Kucnotsl, HX coctas ¥ knaccugukauus. Munukaropsl. Tabnuiia pacTBOPAMOCTH.

CoJistHas U cepHasi KUCIIOTHI, UX CBOHCTBA U TIPUMEHEHHE.

Corm, MX COCTaB W HasBaHHA. PacTopuMocTs couneit B Boge. [IpeicTaBuTeny Comei: XI0pu/L
naTpus, kapboHaT HaTpus, GocdaT KaNbIus.

TMocrosraas Asoranpo. Konvdectso semecrsa. Monb. Monspuas macca. KpaTHeie eMHAIEI
M3MEPEHHs KOJIMYECTBA BEECTBA — MUITUMO/Tb U KHIOMOIIb, MUILTUMOJISPHASL U KHIOMOTSpHAs
MaccChl BEIIECTBA.

PacyéTel ¢ HCHOJBL30BAHHEM TIOHSATHH KKOJNMYECTBO BEIIECTBAY», «MOTSpHAs Maccay,
«TOCTOSIHHAS ABOTAIPOY.

3akon ABorazpo. MonsapHbli 00béM ra3o00pasnex BemecT. OTHOCHTENBHAS MIOTHOCTE OJHOTO
rasa o Jpyromy.

KpaTHble EOUHAIB H3MEPEHHA — MULUIAMOIAPHBIH H KHJIOMOJAPHEIA 00BEMEI ra3000pa3zHBIX
BEIIECTB.

PACUETHI ¢ HCTIONb30BAHUEM [OHATHI «KOJMHYECTBO BEIIECTBAY, «MOILLPHAS MACCA», «MOILIPHBIH
00bEM ra3oBy, «NOCTOAHHAA ABOTAIpON.

PacuBThl ¢ HCTIONL30BALHEM TTOHSTHH «KOJMYECTBO BEMIECTBAY, KMOILAPHAA MACCa), «MOJAPHBIH
00BEM Ta30B», «MHCI0 ABOragpon.

T'uapocdepa. Kpyroeopor Boasl B mpupope. ®uzndeckue U XAMHYECKHE CBOMCTBA BOIBL:
B3aMMOJIEHCTBHE C OKCHIAMH.

OcHoBaHus, UX cocTas. PacTBopuMocTs OCHORaHHH B Boje. M3MeHeHne OKPacKi MHIWKATOPOB B
uIesI04HoM cpene. ITpeacTaBuTeNy MENoYEh: rAPOKCHIBI HATPHA, KAk ¥ KalbLsL.

PacTBOpHTETs M pacTBOpSHHOE BemiecTso. PacTBopsl. Pacteopenme. ['ipaTsl. Maccopas nons

pac’I‘B(}péHHOFO BemiecTBa. Pacuérel, CBA3aHHBIE C HCIONR30BAHMEM [OHATHA <«MacCoBad J0JA
pﬁCTBOpéHHOFO BEOICCTBAY.

JeMOHCTpaUHU
* Onpepnenenue COLepHaHNA KHCIOPOIa B BO3AYXE.

HOH}"‘]EHHC KHWCJI0OPO/Jia pa3I0KEHHEM MEpPMaHTraHara Kaiaii H MMEpoOKCHIAa
BOIOpPOI4.

e CobupaHre METOIOM BLITECHEHHS BO3/lyXa H BO/IbI.
e Pacno3HaBaHKie KHCIOPO/A.
TopeHue Maraus, Jxenesa, yrisi, cepsl ¥ hocopa B Kuciopose.

e KoueKuus OKCAIOB.



23. BzaumoeicTBHe KHCIIOT C COJISIMH.

24. O3HaKOMJIEHHE C KOMIEKUMEN COmeil.

25. B3aumoxueticreue cynbpara menu(Il) c xxemrezom.
26. BzanmoaeHCTBHE COMNEH C COTSIMHU.

27. I'eneruyeckas CBA3b Ha MPUMEPE COSMHEHUH MeIU.
Ipakrnyeckue padoTel

6. PenreHue 3KCHEPUMEHTANBHBIX 3a/a4.

INepuonuyeckuii 3aKoH u [lepuoauyeckas cucreMa XUMHYECKMX 3JIEMEHTOB
JI. . Menpeneesa u crpoenne aroma( 8 uacos)

EcrecTBEHHBIE CeMeHCTBA XMMHYECKUX 3JIEMEHTOR: IIIENIOYHbIE M LIET0YHO3EMENbHbIE METAIbL,

rajoreHsl, HHepTHble (Graropomsbie) Tas3bl. AmdoTepHOCTh. AMQOTEpHBIE OKCHIBL H

rujipokcuasl. KoMrekcHsle COn.

Otxpeitre 1. 1. Menneneessim [lepro ipdecKkoro 3axoHa U cosganue uM [leproauieckon
CHCTEMBI XHMHUYECKHX DIIEMEHTOB.

AToMBI KaK (opMa CYILECTBOBAHUA XUMHMHECKHX 31€MEHTOB. OCHOBHBIC CBEJEHHA O CTPOEHHH
atomoB. JlokasaTelnbCcTBa CIOKHOCTH CTpoeHHst aroMoB. Ommitel Pesepdopma. IlnamerapHas MoJenb
CTpOeHHA aToma.

Cocras aTOMHEIX fjep: HpOTOHbBI, HeWTporel. OTHOCHTenbHAs aroMHas Macca., B3anmMoCBs3h
TIOHSITHH «TIPOTOHY, KHEHTPOHY, KOTHOCHTENRHAN aTOMHAS Maccay.

Muxpomup. Dnexrporst. CTpoeHHE 3MEKTPOHHBIX YPOBHEH aTOMOB XHMHIECKHX 21eMeHTOR NoNe
1-20. IlonsiTye O 33aBepLIeHHOM 3IeKTPOHHOM YPOBHE.

M3oromsl. @Dusmueckuii CMbIcT CHMBOIMKM Ilepmoaumdeckoit cucremsl. CoBpeMeHHAs
hopmynuposka [lepuomuueckoro 3axoHa. M3MeHeHHs CBOMCTB 3JIEMEHTOB B IEPUONAX M IPyHMax, Kak
GYHKIUA CTPOSHHS INEKTPOHHBIX 000I0YEeK aTOMOB.

XapakrepuCTHKA JJIEMEHTA-MeTajula M DJJIEMEHTA-HEMETalla [0 HX IIOJOXKEHHIO B
TTeproanyeckoii cucteMe xuMuueckux 3nementos . Y. Menneneesa.

HemoncTpauan
*  Paznuuneie GopMB! TaOIMI] IEPHOAHIECKOH CHCTEMEL.
*  Mogenuposanue noctpoenus [lepuoxnueckoit cucteMer J. M. Menzeneera.
*  Mopenu aTOMOB XUMHUYECKUX 3TEMEHTOB.

° Mopen aToMOB 3J1eMeHTOB 1—3-r0 epHoIoB
JlabopatopHble ONBITHI.
28. TMony4enne aMmboTepHOro THAPOKCHIA H HCCIEI0BAaHHE €r0 CBOHCTB.

Xumugeckas ¢Ba3b. OKHCIHTENbHO-BOCCTAHOBATENBHBIE peakuuu (11 1acos)

Nonnas xuMH4Yeckas cBs3b. WoHbl, 06pa3oBaHHbIC aTOMaMH METANIOB M HeMeTawioB, Cxemsl
06pa3oBaHKMd MOHHOMN CBA3M [UiS OUHAPHBIX COeAMHEHHH. VIOHHBIE KPUCTATIAYECKHE PEIIETKH H
(u3MIecKue CBOMCTBA BENIECTB ¢ 3THM THIIOM pewéTok. [ToraTne o GopMyIbHON €NHHHIIE BEIIECTBA.

KopanenTHas XWUMHUECKAd CBS3b. DNEKTPOHHBIE W CTPYKTYpHEIE Gopmynel. KosaneHTHas
HemonApHas cBA3b. Cxembl 00pa3’soBaHMA KOBANGHTHOH CBA3H [UIA OMHADHBIX COEAMHEHMIl.
MoneKyssipHble i ATOMHBIE KPHCTATITMYECKIE PEMIETKH, M CBOMCTBA BEIIECTB C STHM THIIOM PELIETOK.

DIeKTPOOTPUIIATENFHOCT. Pa anekrpoorpuiarensHocTy. KoBanenTHas nomnspHas XUMHYECKas



cBa3p. Jlumomb. CxeMsl 06pa3oBaHuA KOBAJIEHTHOM NOMSPHON CBS3M JUis OWHAPHBIX COEIHHCHMI.
MoeKy IspHEIE 1 ATOMHBIE KPHCTAIUIMYECKAE PEIIETKH, CBOHCTBA BEIIECTB ¢ STHM THIIOM PEHIETOK.

MerTaluuecKas XHMHYECKasd CBA3b M MeTalIM4eckas KpHCTamituueckas pemérka. CoiicTea
BEIIECTB C OTHM THIIOM penréToK. EnnWHas npupona XMMHYECKHX CBA3CH.

Cremenb okucienus. CpaBHeHHe CTeneHH OKucleHms u BanenTHoctu. I[lpaBnna pacuéra
creneneil OKucneHus 1Mo hopMynaM XUMUYECKHUX COCAMHEHHMIA.

OKHCIHTENbHO-BOCCTAHOBHTENbHbIE peakunu. Onpenenenue CTeNeHeH OKHMCICHHS U
3/IEMEHTOB, O0pasyIONIMX BENIECTBA PasHBIX KIaccoB. Peakuuyu HOHHOTO OOMEHA ¥ OKHCIHTEIbHO-
BOCCTAHOBMTENbHbBIE peakuuu, OKHCIHTENs M BOCCTAHOBHTENb, OKHCIAGHHE M BOCCTaHOBIICHHME.
CocTaBneHue ypaBHEHHH OKMUCIHTEIBHO-BOCCTAHOBUTEIBHBIX DPEAKIUM METOAOM SIEKTPOHHOIO
Oaanca.

JlemMoncTpanmuu

* Buneo pparmenTh 1 cnaiael «MorHas xuMudeckas CBA3b ».
o Komnekuus BEIECTB ¢ HOHHOH XUMHUECKOH CBA3BIO.
° Mojieny HOHHBIX KPHCTATUIHUECKHX PEMIETOK.
° BuneodparmeHTsl u cnaias! «KopaneHTHAgXUMHYECKAsd CBA3EY.
@ KoJJeKIHs BELEeCTB MOIEKYISIPHOIO U aTOMHOI'O CTPOEHHS.
*  Monenu MONEKYISPHBIX M ATOMHBIX KPUCTANIMYECKUX PEILETOK.
* BuneodparMeHTsl B caaiasl «MeTamtuieckas XUMAIeCcKas CBA3bY.
e Komnekuus «MeTalisl ¥ CIIaBbD».
BzaumoneHcTBHE LHHKA ¢ CepOH, COMAHOM KHCAO0TOH, Xmopugom mexu (II).
° ['openne mMarHus.
* BsaumopeHCTBHE XITOPHOH U CEPOBOAOPOAHOM BOJEL
JlabopaTopHble ONbITHI

29. W3rotoBiieHne MOJEIH, WILTOCTPUPYIOILEH CBOHCTBA METAILTHYECKOH CBSI3H

Copep:xanue yyeOHOro npeaMera
Xumus 9 knacc
(68 uacos, 2 uaca B HeJleJI0)
[MoBTopenne u o6o0menne cBeeHNI N0 Kypey 8 knacca( 5 yacos)

Bunapusie coepunenus. Oxcuasl coneoOpasylomue u Heconeobpasyrompe. ['uapoKcuuipr:
OCHOBaHus, amQoTepHbie, KHCIoThl. CpeHHE, KNCIBIE, OCHOBHBIE COJIH.

OGobuieHre CBefeHHH 0 XHMHYECKHX peakumsix. Kiaccupukamys XHMHYECKMX peakuui Mo
pa3/MYHLIM OCHOBaHMSM: COCTaBY M YHCIY PEarupyroumux M 00pasyIIMXCs BELIECTB, TEIUIOBOMY
adexTy, HaNpaBICHHUIO, HUSMEHEHHIO CTEIICHEH OKMCICHHs 3JEMEHTOB, 00pasylolluX pearupyroiiie
BEIIECTBA, (pa3e, UCNOJIb30BAHNI0 KaTaiu3aTopa.

[Monarne o cxopocTH xuMHueckoH peaxuuud. PakTOphl, BAHAIONHE HA CKOPOCTh XMMHHUECKHX
peaKlMil: @puUpolla pearupyrolIMX BElIecTB, WX KOHLEHTpauus, TeMIeparypa, Iuiomaib
CONPHKOCHOBEHHsA, HATMIHE KaTanusaTopa. Kartanus.



COTAMH H METallIaMHi. B3anmoielicTBIe kxucisx coneil co menogamu.
[unponus, kax o6MenHoe B3auMoneiicTEHE coneif ¢ BONOM. I HIPOJIH3 COJM CHIIBHOTO OCHOBAHMS
¥ c1abofi KUCIOTEL. [HIPOIH3 comu cnaboro OCHOBANKS H CHILHON kucnotel. Ilkana pH.
CroiicTBa KHCTOT, OCHOBaHHif, OKCHIOB H conell B crere TEOPHH 3/IEKTPOJHTHYECKOH

AUCCOLHALHH H OKHCTHTENEHO-BOCCTAHOBHTENBHEIX PEAKIIHIA,
HemouneTpanun.

° Hembrtanue BelecTs u UX pacTBOpOB Ha JIEKTPOMPOBOTHOCTE.

°  3aBHCHMOCTE 5/1EKTPOTIPOBOJHOCTH YKCYCHOH KHCIIOTEI OT KOHLIEHTPAITHH.

* JIBMIKEHHe OKpaIleHHEIX HOHOB B ICKTPHYECKOM IOJIE.

° Onpenenenne xapaxtepa cpenp pacTeopax conek.
JlabopaTtopubic oneiT.
13. Muccormanus cnabpix SNICKTPOJIMTOB HA IPUMEPE YKCYCHOM KUCTOTHL
14. M3menenue oxpacku HHIMKATOPOB B KMCIOTHOM Cpefe.
15,  Peaknus HEHTPaTH3alHi PacTBOPa METOYH PA3THIHBIME KHCIOTAMIL.
16.  Ilomyuenre runpokeuna memm (11).11 ero B3aHMOAEHCTBHE C PAZMUHBIME KHCTOTAMI.
17. BsanmopeitcTBre CHIBHBIX KHCIOT ¢ oxcuzom meau (I1).
18-20. BsaumozeHcTBrE KHCIOT © METAILTAMH.
21. Kauectpennas peakims Ha KapOoHAT-HOH.
22. Tlomyuenne CTyiHsT KPEMHMEBOH KHCIIOTEL
23. KauecTBenHas peakuys Ha XTTOPHJ - HITH CYJIbaT-HOHbI
24. Msmenenue OKpacKkH HHAMKATOPOB B IEIOYHOMN Cpefe.
25. BsaumoeiictBue memoveii ¢ YTJIEKHCITBIM Ia30M.
26. Kauectsenuas peakuus Ha kaTHoH aAMMOHHML.
27. Hony4aenne ruapokcuaa Mean (ID) u ero pasnoxenue,
28. Baaumoneiictaue KapOOHAaTOB C KHCIOTAMH.
29. TTonyuenue ruapokcra xenesa(Ill).
30. Bsaumoneficrue xeresa ¢ pacTBopoM cyiibthata Meu (11)
MipaxTnyeckue pagorn:
1. Csoiicrea KHMCIIOT, OCHOBAHMIi, OKCHJIOB H COJeii B cReTe TEOPHH NEKTPONUTHHECKOFH
ANCCOLUAIHH U OKHCITHTEIBHO -BOCCTAHOBUTEIBHBIX peaximii

Hemerannet u ux coenuuenns(25 YACORB)

CTpoesne aroMOB HEMETAIOB H  HX nonoxerue B Ileprnoaudeckoin cucreme. Psn
ICKTPOOTpHUATENbHOCTH, KpHcTammnueckue PEMETKH HEMETAIUIOB — MPOCTHIX BEIECTB. AnnoTporss
n e€ npuyuHel. @UlNuUecKHe CROHCTBA HeMeTarmoB. OOIMe XHMHYECKHE CBOMCTBA HEMETAIIOB:
OKHMCIIHTE/ILHEIE U BOCCTAHOBHTENBHEIE,

lanorensl, cTpoenue ux atToMor u MosteKyn. Pu3HYecKHe U XMMHUECKHE CBOMCTRA TAOreHOB.
3aKOHOMEPHOCTH H3MCHEHNS CROHUCTB TaloreHOR B 34BHCHMOCTH OT HX HOI0KeHHA B IlepHommyeckoi
cucreme. Haxoxnenne ranoresos B TIpHPOAE M UX MONYYCHUE. 3HAYCHUE U TIPUMEHEHHE TaloreHoR.,

lanoreHosomopomsr  u COOTBETCTBYIOIUME WM  KHCJOTBI:  IUIABMKOBAas,  COIAHAS,
OpomoBonoponnas, nooeonoponnas. lamorenumer. KauyecTreHHEIE PeaKiMud Ha TraloTreHHI-HOHEL
[Ipumenenne coepnuenuii raorenos u nx Guonoruyeckas poss,

Obmas  xapakrepucTiika >MeMeHTOB VIA-rpynmsi. Cepa B mpuposie u 8 moxydente.



AsoTporHsie MoJU(QHKAIINHT CEphl ¥ UX CBOMCTBA. XUMUYECKHE CBOHCTBA Cephl H €€ IIPHMEHCHHE.

CepoBONIOPO/I: CTPOEHHE MOJCKYNbI, (QH3HICCKHE M XMMHYECKHE CBOHCTBA, [ONYYCHHE H
snayenue. CepoBonopoanas kucinora. Cynshusl H UX 3HadeHue. JIoMUHOPOPSI.

Oxcuz cepsl (IV), ceprHucTas Kucnora, cynbOuTsl, KagecTBeHHAA PEaKyi Ha CYNbQUT-HOH.

Oxcupn cepst (VI), cepras kucnota, cynbdarel. Kpucrannoruaparsl. KayecTseHHas peakius Ha
CyJib(daT-MoH.

CepHas KHWciOTa - CHIBHBIH snekrpondt. CpoiicTBa pa3baBleHHOM CEPHOHM KHCIOTHL, Kak
TUITMYHOM KMCIIOTBI: B3aUMOJICHCTBHE C METAIaMH, OCHOBHBIMH H aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHHAMH M aM(bOTEPHBIMH THIPOKCHAAMH, colsiMi. KadecTBennas peakius Ha CyTb(aT-HOH.

O6wast XxapakTepucTHKa SIeMEeHTOB VA-rpynrel. A30T, CTPOEHHE aTOMa M MOJEKYJbL.
du3nYecKHe U XUMHAYECKHE CBOMCTBA M IPUMCHEHHE a30Ta. A30T B IPHPOJE H ero OHoornieckas pois.

AMMuEK, CTPOSHHE MONeKyNs! 1 GU3UYECKHEe CBOMCTRA. AMMUAUHAs BOJA, HAIIATHIPHBIA CIHPT,
rujpar ammuaxka. J[OHOpDHO -aKIENTOPHBIH MeXaHu3M o0pa3oBaHHMA  KaTHOHA  aMMOHHA.
BoccranosuteneHele cBoiicTea aMmuaka. Co aMMOHUS M UX NpuMeHeHne. KauecTsenHas peakius Ha
KaTHOH aMMOHHSL.

Oxcuapl a3oTa: Heconeo0pasyloLHe M KUC/IOTHBIC. A30THCTAsd KHCIOTA W HUTPUTHL A30THAs
KHC0Ta, €€ moy4eHue 1 croiicTea. Harpatel.

®ochop, crpoenne aroma u amiorporms. Pochmmer. Pochun. Oxcua docdopa(V) u
oprodochopnas kucnora. ocharsl. DochopHbie yIoOpeHns. MHCEKTHITHIEL.

OGmas xapakrepucTvka sneMeHToB [V A-rpynnsl: 0coOCHHOCTH CTPO€HHMsI arOMOB, HPOCTBIX
BCITECTB U COEIMHEHKH B 3aBUCHMOCTH OT ITOJIOKEHHS 5eMeHTOoB B Ilepuonudeckoi cucreMe. YIIepoL.
AnnoTponHble Moaubukammu: amvas, rpadur. AMopdHEI yII€pod M €ro copra:  caxa,
AKTHUBHPOBAHHEIA yroab. Apjcopbums. Xumudeckwe CBOWcTBa  yriepoma. KoKCOXMMHYECKOE
MIPOM3BOJICTBO U €ro npoaykuus, Kapounsi.

Oxeun yroepoza(Il): cTpoenune momexynel, nmomyyenue u ero csodcrsa. Oxcua yrnepona(IV):
CTPOEHHE MONEKy/Tbl, TONYUeHHe W ero CBOicTBa. YronbHas kucnota. Comu yrodbHOH KHCIOTBI:
kapOonats! ¥ rugpokapOonaTel. TeXHMUecKas H MAIIEBad COMa.

Heopranuueckwe © OpraHAYeckWe BelecTBA. YTIEBOHNOPONbL. XHMHYECKOE CTPOCHHE
OpraHM4eCKHX BEIIECTB, KaK IMOPAJL0OK COCIUHECHHU aTOMOB B MOJIEKYJIE 10 BATEHTHOCTH.

Meran, 5TaH, KaK OpeJeNbHBIE YINeBOAOPOJAbL. OTUAEH M A4lETHIIeH, KaK HernpejenbHble
(HeHacHIMIEHHBIE) yraeBogoponsl. I'operue yriuesoaopoios. KagecTBeHHbIC PEaKINH Ha HEIPEACIbHEIC
COEMHEHHA.

DTHIIOBEI CIHPT, €ro NMoJydYeHHe, NpuMeHerke W (usnonoruycckoe Aeiicteue. Tpéxarommbli
cnvpt rinuepud. KausecTBeHHas peakuus Ha MHOTOATOMHEIE CIMPTHL YKCyCHas - TMpPENCTaBUTENb
Kracca KapOOHOBBIX KHCIIOT.

Kpemnuuit, cTpoeHre ero aroma u cpoiicrea. Kpemuuii B npupone. Crmumuer u cuiad. Okcug
kpemupsA(1Y). KpemHHEBas KHCHOTA H €€ CONN.

[TpoussozacTBo crexia u ueMenTa. [[pOXyKIHA CHINKATHOHN NPOMBILLICHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papdop, dasHc.

OnTHYecKOe BOJOKHO.

Hemerannsl B npupoje. OpakilHOHHAS TIEPErOHKA JKUIKOTO BO3MyXa KaK Croco0 MOIydeHHA
KHCJIOpOAa, a3oTa, aprosa. [Tomyuenne docdopa, kpeMaHs, Xmopa, Hoxa. DIeKTPOIN3 pacTBOPOB.

IMonyyeHue cepHOil KUCTOTHI: CBIPLE, XMMU3M, TEXHOJIOIMYECKAs CXeMd, METOJ{ KUMAILErO CJI05,
NPHHLHIBI TENI000MEHa, MPOTHBOTOKA 1 LMpKysiuue. Oneym. [IponsBoncTBo aMMuaka: ChIpPLE,
XHMHI3M, TeXHOJIOTHYECKas CXema.

Jdemoucrpannn



Konnexiust HeMeTanoB.

MoenH KPUCTAIINYECKUX PEIIETOK HEMETAIIOB: ATOMHEIC H MOJIEKYJIAPHBIE.
O30HATOp ¥ IPHHLUIEL €70 PabOTEHL

TopeHre HEMETAIIOB - MPOCTBIX BELIECTB: cephl, pochopa, APEBECHOro yIiis.
O6pa3ip! raloreHoB - MPOCTHIX BELIECTB.

B3aumoicHCcTBIE TaloOreHoB C METalIaMH.

BriTecHeHHe XIopa OpoMOM HiIH F0fia B3 PACTBOPOB UX COIEi

Komnexius MpUpoIHbIX COETMHEHHH XI0pa.

B3zaumoeicTBHE CEpbl ¢ METAIUIAMH.

Topenue cepsl B KHCIOPOE

Komnexius cynbGHIHbIX Py

KauecTBeHHAs peakiig Ha CyIb(H/-HOH

ObGeciBeunBaHKE OKPAIICHHBIX TKAHEH M 1IBETOB CEPHHUCTBIM Ia30M.
BzaumopeiicTBHE KOHIEHTPHPOBAHHONW CEPHON KUCIIOTEI C MEJIBIO.
OO6yTrMBaHHE OPraHHIECKHX BEIIECTB KOHLIEHTPHPOBAHHOH CEPHON KHCJIOTOM.
Huarpamma «CoctaB BO3ZyXa»,

BuneobparmenTst i ciaiinsl «[Ituusn 6asapei».

[Monyuenune, cobupanue 1 pacno3HaBaHKE aMMUAAKa.

Paznoxxenne GuxpoMara aMMOHHSL.

B3auMojeiicTBHE KOHUEHTPHPOBAHHOH a30THOH KHCIIOTEL ¢ ME/IBEO.

[opeHue uYepHOro mMopoxa

PasnojeHNe HATPATa Kalus H TOPEHHE IPEBECHOTO Yroidbka B HEM

O6pa3up! IpHpoIHBIX coemHeHHH docdopa.

[openue dhocdopa Ha BO3LyXe U B KNCIOPOJIE.

[Tonyuenue Genoro gocdopa U HCIEITAHKUE ETO CBONCTB

Komnexius «O6pasiibl DPHPOAHBIX COENMHEHNH yTriepoia»

[oprper H. JI. 3enunckoro. ITornonienue akTHBUPOBAHHEIM YITIEM PACTBOPEHHBIX BEIIECTB
WITH TA30B.

YcTpoHCcTBO MPOTHBOTA3A.

Mopjenu MOMEKyY METaHa, STAHA, STUIEHA U AlleTUNIEHA.

BzaumopeicTpie aTuneHa ¢ OpoMHON BOLOK W pacTBOPOM IICpMaHTaHaTa Kalhdi.
O611e XUMUYECKHE CBOMCTBA KUCIIOT Ha TIPUMeEPE YKCYCHOM KHCIOTHI.
KauecTBeHHas peakuys Ha MHOTOaTOMHBIE CITHPTEL.

Konnexuus «O0pa3ubl NPHPOAHEIX COEAUHEHHH KPEMHUSIY.

Konnekrms cTekna, KepaMuKH, IeMeHTa U H3IEIHH U3 HHX.

Kosrekes npoJyKIHK CHIIMKATHOH MPOMBIIIIEHHOCTH.

BuneodparMeHTs! A cnains! «[[pOM3BOICTBO CTEK/IA M [IEMEHTAY.
Konnekmws «[Ipupoauabie coeIMHEHHA HEMETAIIOBY.

BuseodparmenTs 1 cnaiiabl «PpakMOHHas EPErOHKA K IKOIO BO3yXay
BugeodparmenTsl 1 cnaiias! «[lomyueHne Boaopoaa, KHCIopoia U raoreHoB
ANEKTPOTUTHUECKUM CITOCOOOMY.

Mopenu annapaTos 11 IPOKU3BONCTBA CEPHOH KHCIOTEL

Mopens KUTISITIEro cIos.

Mopenb KOOHHBI CHHTE3a aMMHaKa.

Bueo(parMeHTsI H caiap «[Ipou3BOZCTBO CEPHOH KHCIIOTHIY.
BuneodparmenTs 1 ciaiibl « [ [poM3BOICTBO aMMHaKay.



¢ Komnexuusa «CeIps€ U TOTYYEHIS CEPHOI KHCIIOTHI.

JlaGopaTopHbie ONBITHI

31. Pacniosnabanue rajoreHH-HOHOB.

32. KauecTBeHHbIe PEAKLUU HA CYIb(AT-HOHSL.

33. KayecTBeHHAs PEaAKIMS HA KATHOH AMMOHHSL.

34. Xumnyeckue cBoiCTBA a30THOM KHCIIOTE], KaK 3JIEKTPOJIHTA.
35. Kauecrsenusie peakius Ha hochar-KoH.

36. Ionyuenue u CBOHCTBA yrONBHOMN KUCIOTHI.

37. KadecTBeHHas peakins Ha KapOOHAT-HOH.

38. INponyckanue yriekucroro rasa gepes pacTBOp CHIMKATA HATPHA,
[IpaxTHYecKkHe paboTL

2. VI3y4enue CBOHCTR COTTHOM KHUCTOTEL

3. Hsy4enne cBoiiCcTB CEPHOH KHCIIOTHI.

4. Tlony4enne aMMuaka 1 U3y4eHHE ero CBOMCTS.

5. Tlony4enue yriuexnciioro rasa i u3ydeHue ero CBOACTB.

MeTannet u ux coenuuenus (174acos)

Iosoxenue meTamios B [lepuonuueckoi cHCTeMe XUMHUECKHX 3IEMEHTOB A. U. Menneneesa,
CTPOCHHC HX aTOMOB WM KpPHCTaIOB. MeTannmmdeckas CBS3p M METalHYecKas KPHCTATITHYECKAS
peléTka. DusHyecKue CBOICTRA METAIIOR! BMEKTPO- U TENIONPOBOAHOCTE, OTPAIKAIOIIAAL CIIOCOOHOCTD,
nnacTuaHocTh. Crimassl YEpPHEIE U 1IBETHEIE.

Meramnsr kax BOcCTaHOBHTENMH. DIEKTPOXMMHYUECKAN Pl HanpspkeHUH. BiamMoneiicTBie mMeTanoB ¢
HEMCTalIaMH, OKCHAAMH, KUCIOTAMH, CONISIMH. ATIOMHHOTEPMES,

CTpoensye aTOMOB M NPOCTHIX BEIIECTB MIETOUHEIX METAIIOB, 3aBUCHMOCT puzHgeCKUX W XHMHYECKHX
CBOHCTB LUENOYHEIX METAIUIOB OT 3apsI0B AfAep uX aroMoB. OKCHIB H THAPOKCHABI IIEJTOYHBIX
METAJIOB, HX IIOJNYYCHHC, CBOWCTBA, NPHMEHCHHE. BaKHeilnMe CONM IIETOYHBIX METAIOB, WX
3HAYEHHE B JKHBOW 1 HEKUBOH MPUPOJIE U B KHU3HHU YEIOBEKA.,

Crpoerre aTOMOB M NPOCTHIX BEIIECTB IIEIOYHO3EMENBHBIX METALIOB. 3aBHCHMOCTS puznueckux u
XUMHYECKHX CBOWCTB IIETOYHO3EMENBHEIX METAIIOB OT 3apAfoB Agep HX aromoB. OKCHABI W
THIPOKCHBI IICI0YHO3EMEIBHBIX METANIOB, WX IOyYeHHe, CBOMCTBA M IpuMeHeHue. Baxueiinue
CONM IUENOYHO - 3CMEJIBHEIX META/IOB, HX 3HAYCHHE B TNPHPOJE M HKH3HKW 4deloBeka. KapOoHaTH H
THIPOKapOOHATHI KATTBITHA.

JKéctkocTh BOIBI: BpemeHHas u mocroarHas. CriocoGs YCTpaHEeHHsl BPEMEHHOM JKécTKOCTH. CriocoObl
YCTPAHEHHUA TIOCTOAHHOM KECTKOCTH. MouuTh. CoenuHeHus amiOMIHHSA B npupoge. XHMHYECKHE
cBoiicTBa amomunua. OcobeHHOCTH OKCHIA W TMAPOKCHAA ATIOMHHHS KAK amM(OTEPHEIX COEIUHEHMIA.
Baxcaeltmme conu amomunus (xopua, cymbdar).

OcobeHHOCTH CcTpoeHMs aToMa jxenesa. JKene3o B npupone. Baxuelimme pynsl sxenesa. OKCHAB H
runpoxcuapl xenesa(ll) u xenesa(1lT). Comu sxenesa(Il) u sxenesa(Ill). O6HapysKeHHe HOHOB KATHOHOB
JKejesa B pacTBope. 3HaUeHHE COCHHEHNHN Kemnesa.

Kopposus xumuyeckas ¥ s1ekTpoXuMiyeckas. 3aiuTa METATIOR OT Koppo3uu. Merasl B npupoje: B
CBODOJHOM BHJE U B BHJE CoeluHeHui. IIOHATHE O METaTypriH. YEpHas ¥ HBETHAs METAILTYPIUs.
Ilupomeraniyprus, runpoMeTaTypris, snekTpomeraniyprus. JoMeHHbi npouecc. [lepepaborka



YyT'yHa B CTallb. IEKTPOITH3 PACIUIABOB.
JdeMoHcTpanuu
* BsanmogelcTBHE HATPHS, TNTHT M KANBIHSA ¢ BOJOI.
¢ T'opeHue HaTpus, Maruus u jkenesa B KHCIOPOJIE.
* Bceneimxka TepmMuTHOM cMecH.
°  BsanmozelcTBHE CMECH OPOIIKOR CEpBI I Xelesa, MHKA H CEpEL.
* BsaumMoseiicTBHE aNFOMHHMS C KHCTOTAMH, EIOYAME H BOLOLL.
* BsanmoneiicTsue xeiesa 1 Mem ¢ XTOpOM.
* BsaumonelcTBHE Meay ¢ KOHIIEHTPHPOBAHHOI CEPHOIl KMC/IOTOH U a30THOM KMCIOTOH
(pasbaBneHHON U KOHUEHTPHPOBAHHOK).
° Okpacka IJIaMeHH COeMHEHHIMHE METOYHEIX METAIOB,
° Oxpacka IIaMeHH COeIMHEHNAMHI MENOYHO3EMETLHBIX METAIIOB .
* Tamrcune ussecTH Bojoil.
* [omyyenue xEcTroi BOXBI B3auMOeiCTBHEM YITIEBKMCIIOTO T'a3a C W3BECTKOBOH BOJOH.
* VYcTpaneHue BpeMEeHHOM KECTKOCTH KHISHEHHEM U 100ABKON COMIBL.
® YcTpaHeHHe NOCTOSHHOM JKECTKOCTH 06aBKOi COJIBI.
® VIOHMUTEI U NpUHUMD HX HeHCTBHA (Buneodparmenr).
*  Konnexumst npupoaHLIx coegnHennit amroMUHHS,
° BuzneodparmenTs! u craiins «OKCHL ATFOMUHAL B ero MogHbHKAH.
° Ilonyuenue amporeproro IHIPOKCHITA aMFOMUHMA W UCCIIEN0BAaHHE €0 CBOMCTS.
* Komnexuusa «Xumnyeckue HCTOYHHKY TOKAY.

° PesynbraTe! [IHTENBHOTO 3KCIIEPHMEHTA 110 U3YYEHHIO KOPPO3HH CTATBLHBIX M3AETH B
34BUCHMOCTH OT YCIOBHH NMPOLIECCOB.

* Boccranosnenue menu u3 oxcuna mean(II) Bogopomom.
° Buneodparments! u cnaiins «TIpoussocTeo YYI'yHA U CTaJIH».
° Buneodparments u cnaitner « Asgenus i3 9YT'YHA H CTAIINY.

*  Buneodparments: u craitmsr « Ipon3BoACTRO anroMummsy.
JIaGopaTopHbie 0NbITH!

39. BaaumoneiicTeue sxenesa ¢ pacteopom cymsdara memu(1l).
40. [onyuenue W3BECTKOBOH BOBI M OMBITE ¢ HEL.
41.Tlonyuenne THAPOKCHIOR xenesa(IT) u (I11).

42. KauecTBeHHEIE peakiHH HA KATHOHEI Kemesa
[IpaxTuvecxue padornt

6. Tlomydenue »ecTKoi BOIH U cIocoGE o& yCTpaHeHHus,
7. PenieHne SKCOEPHMERTATBHBIX 3a/1ad 110 TeMe «MeTamTsy,

Xumus u oxkpy:xaroman cpega(2 saca)

Crpoenrie 3eMIu: SIpo, MAHTHS, 3eMHas Kopa, uX XuMuieckui cocras. Jlutocdepa u eé
XHUMHYECKHH cocTas. MuHepansl. Pynpl. Ocanounsie nopoel. ITonesusre nckonaemere. XuMHIeCKHiT
cocTaB runpocdepsl. XUMHUECKHii COCTAB atMocdepsL

Werounuku xummeckoro 3arpsasHeHus Okpyxaomed cpeast. ['nobansHEle aK0MOrHYECKHE TIPOGIEMED



YelOBe4eCcTBa: [TAPHIUKOBEIN 3P dEKT, KUCIIOTHBIE JOXKIH, 030HOBEIC JIBIPHI. MexyHapogHoe
COTPYHUYECTBO B 0O/IACTH OXPAHBI OKPYIKAIOMIEH CPEbI OT XHMHECKOTO 3arpAsHCHHIA. «3enénag
XFMHA.

JlemoHCcTpaIUK

BuneodparmenTs! 1 ciaiinst «CrpoeHne 3eMIK 1 e€ XUMHYECKHI COCTaB.

Komnexnus MHHEPAJIOB H TOPHEBIX TTOPOA.

Konnexuusa «Pyzsr MeTamios».

BuzeodparmenTsl 1 craiias! «['mobanbHEe 3K0T0THYECKHAE IPOOIEMbl YeI0BEUECTERY.
JlaGoparopHbie ONbITHI

43. Vsyuenne rpaHuTa.

CTpoeHHe aToMa B COOTBEICTBHM C IIOJIOKEHHEM XUMHYECKOTO 3/EMCHTa B IlepuommiecKo
cucteme. CTPOCHHE BEIIECTBA: XHMHIECKas CBA3H M KPUCTALTHYECKHUE PEMETKH. 3aBUCHMOCTD CBOHCIB
06Pa30BaHHLIX 3JMEMEHTaMH MPOCTBIX BEIIECTB (METAIUIOB, HEMETANIOB, GnaropoJHbIX Ta30B) OT
[IOJIOXKEHHUS SNEMEHTOB B Ilepnoauyeckoit cucTeme. TUIONOrus HeOpraHHueCKUX BELIECTB, NBNeHHE HX

O6o6uenne 3HAHMI 110 XHMHH 33 KYPC OCHOBHOH IIKOJIbL.
Ioaroroska K OcHOBHOMY rocyIapeTBeHHOMY 3K3amMeHy(7 4acoB)

Ha KJaccel ¥ rpymsl. IlpencrasuTeny.

[IpH3HAKA W YCIOBHS IPOTEKAHWS XUMHYCCKHMX peaKumid. THIOmor#s XMMHYECKHX peaxuii 1o

PasSITHYHEIM OCHOBAHHAM. Peaxipii HOHHOTO obMeHa. OKUCITATETEHO-BOCCTAHOBHTEILHBIE PEAKIIHH.

XVMHUECKHEe CBOMCTBA IPOCTEIX BEIIECTB. XapaKkTCPHbIC XHMHYECKHE CBOHMCTBA coneoOpasyomux

OKCH/IOB, THAPOKCHIOB (OCHOBaHHIT, KHCAOT H aM(OTEPHBIX THAPOKCHIOB), CONIEH.

YyeOHO-TeMaTHYCCKHH MIaH

Ne Haumenosanme pasaenor (Tem) KonuuecTro B TOM yMCHe Ha [IPOBEACHHUE
9acoB I10 [IpakTraeckux KOHTpONEHBIX
nporpaMme pabot pabor
8 knacc
1 | HaganeHbie [OHATHS ¥ 3aKOHBI 21 2 1
XUMHH
2 | Baxuednue npeacTaBUTENH 18 2 1
HEOPraHWYEeCKHX BEIIECTB.
KonpyecTBeHHbIE OTHOLIEHUS B
XHUMHH
3 | OcHoBHBIE KJIACCHI 10 1 1
HEOPraHMYECKHX COeIUHEHHH
4 | INepuonuueckuii 3aKOH H 8
IMepuoauueckas cucTema
xumyueckux snemenros J[. WL
MeHpgeneeBa ¥ CTPOSHHE aToMa
5 | Xumudeckas cBi3b. OKUCIATEIBHO 11 0 1
-BOCCTAHOBMUTEIbHBIE PEaKLIMU
Peseps 2
WUroro 70 5 4




9 knace

1 TloBTOpenue 1 0600IIEHHE 5
CBEIEHHH MO Kypcy 8 Kracca.
XHAMHYECKHE peaKIiHH
2 | XAMHYeCKHEe peaklHH B pacTBOpax 10 1 1
3 | HeMertamisl ¥ HX COeIMHEHUS 25 4 1
4 | MeTtanibsl H HX COSTHHEHNA 17 2 1
5 | XuMus u oKpyIKalomasg cpena 2
6 | ObobmieHHe 3HAHMI 10 XUMHHU 33 7 1
KYPC OCHOBHOH IIKOJIEI.
IMoaroroBka k OcHOBHOMY
IOCYJapCTBEHHOMY 3K3aMEHY
(Or9)
Pesepe 2
Hroro 68 7 4
7. KajienrapHo-TeMaTHuyecKoe IJIAHMPOBAHKE Y4eOHOIro npeamera
Xumusa 8 kiaace
No Tema ypoka Komn | Mara | lomamn Henosb3opanue
n/ YecTB | MpoBex ee obopyxoBanusa HeHTPA
i 0 eHHA | 3aJaHHe «Touxa pocra»
4acos
1 2 3 4 5
HauanbHble NOHATUA U 3aKOHBI XUMMK (21 u)
1 | Ipenmer xiMuan. Pollb XHMHH B XKH3HI 1
4ernoBeka
2 | MeToJbl M3YYEeHHUA XUMUK 1 Hatuamnk TeMnepatypsl
(TepmomapHETH),
CIIHPTOBKA
3 | Bxoanas auarHoctiyeckas padota 1
4 | ArperaTHble COCTOSHHSA BEMIECTB
5 | IL. p Ne 1 «3HaKoMCTBO ¢ TaGOPATOPHEIM
obopynoranuem. [Tpasuna T npu
pabote B KaOMHETE XUMHH»
6 | ©usHYeCKHE ABJICHHSA B XHMHH 1 JlaTauk TeMIiepatyphl
[JIATUHOBHIA
7 M.p.No 2 «AHaNU3 NOYBbIY 1
8 |ATOMHO- MOJIEKYIISIPHOE 1
yyeHue. XMMHYECKHE SIIEMEHTbI
9 |3HaKH XUMHYECKHX 1
3JIEMEHTOB,
10 |Tlepuonuyeckas Tabauma XMMHYECKHX 1
sanemeHToB . 1.
MeHaeneesa.
11 [Xummgeckue hopmysl 1




12

| Xumuyeckme bopmynsl

13

BaneHTHOCTb

14

BaneHTHOCTHL

15

XHMHYECKHE PEAKIIHH.

16

3aKOH COXPaHEHMS MACChL BEIIECTB.
XUMHMYECKHE YPARHEHUS

[ PRSI [

Becwr anexrpouHbie

17

XUMHYeckue ypagHeHus

18

Trnbl XMMUYECKNX peaKumit

19

TURBI XMMUYECKUX peaKLmit

20

MNosTopeHue u 0606wWweHue TeEMbI
«HayansHble NOHATUA U 3aKOHbI XUMUKY

21

K.p.N2 1 «Ha4anbHbie NOHATUA U 3aKOHbI
XUMA»

Baskueliurie npeicTaBHTeNH HeOPraHHYeCKUX BelecTB. Ko

(18 u)

HYeCTBEHHEBIE OTHOLIICHMA B XUMHM

22

Bo3nyx u ero cocras

|

IIpubop nma onpenenenssa
COCTaBa BO3/yXa

23

Kucnopon

24

[L p.Ne3 «TTomyuenwue, cobupanue u
pacno3HaBaHUe KUCIOPOIay»

Oxcunet

Bonopon

[Lp. Ned «ITonyqenwe, cobupanue u
PAacrio3HaRAHHE BOAOPOIAY

11

Kucnotsr

ITudporoii Mukpockon

Comn

Konuuecrro Bemecrra

Penterne pacuernsix 3agaq

Mounspuerit 06bem
ra3o00pa3HbIX BEIecTR

33

Pacuéter mo xummueckum
YPaBHEHHAM

34

PacuéTel no xuMmuueckum
YPaBHEHUAM

35

Boga. OcHosaHusa

36

Pactsoprl. Maccozas mons
PAcTBOPEHHOIO BEIecTRA

37

IL.p. Ne 5 «IIpurorosienue pacTBOpoB
COJIEH ¢ UX 3a[]aHHOH MacCOBO# f0ei»

38

Obobiienne 1 cucTeMaTH3aIMs 3HAHHIA
no teme: «BaxHeiilie npeacrapuTenu
HEOPraHHYECKUX BEIIeCTB.
KOJIH‘-IECTBEHHI:IC OTHOLIEHHA B XHMHE»

39

K.p.Ne2 no reme: «Baxreiimme
MPEIACTaBUTEIN HEOPraHHIECKUX
BellecTB. KonngecTREHHbBIE OTHONIEHHS B
XHMUMAY»

OcHOBHBIE KIACCHI HEOPTAHUYECKHX COeWHeH M (10 v)

40

| OKCHJIBL: KNACCH(UKAINS 7 CBOMCTES

|

1

| Naraux pH




41 |OcHoBaums: KTaccHQHKALKA U CBOfCTRA

Hatunk pH, JosaTop
00BEMa KHIKOCTH,
OropeTka, JaTauk
TEMIICPATYPEI MIIATHHO-
BBIH, TaTyuk HaBieHus,
MAarHuTHast Memanka

42 |Kucnorsr. KJ‘]&CCPIQHK&L[HH KHCJIOT

43 |CroiicTa KHCIIOT

e

4 Knaccn@mcaum couei
45 |CgoiicTra coJIel

46 |I'enernueckas CBA3b MEX]y KIlaccamu
HCOPraHMYECKUX RemecTs

ol el S ey

47 [ILp. Ne 6 «Pemrerue
IKCIIEPUMEHTATLHBIX 3a/1a9y)

48 |06061menue u CHCTEMaTH3AINS 3HAHMIT
o Teme: «OcHORHLIE KJIacchl
HCOPraHWYecKuX coennHeHuUI)

49 | K.p. Ne3 o Teme: «OcHOBHEIE Knacchy
HEOPraHu4eCcKuX Coeuuenuily

o —

Meproguueckuii 3akoH 1 MNepuognyeckasn cucrema XUMUYECKUX 3nemeHToB A. N. Menpgeneesa u
CTpoeHue atoma (8 u)

50 | EcrectBennne ceMeiicTsa
XHMHYECKHX 37IEMEHTOR,

AMboreprocTs

S1 | Otxpertue [, U. Menpneneersm
[Mepuoanueckoro 3aKOHa

52 | OcHOBHBIE CBeEHHS O CTPOCHHH
aTOMOB.

53 |CTpoeHHe 3eKTpoHHEX YPOBHE#H aromoB
XHMHYECKHMX 31eMeHTOB NowNel-20 g
Tabmane JI. U, Mennerneesa.

54 |Tlepuonwseckuii 3akon
H. Y. Menzeneera u CTpOEHHE aToMa

55 | Xapaxreprcrika XHMHYECKOTr0
S7IEMEHTA HA OCHOBAHMM €T'0 MOJT0XEHHS
8 Ilepronudeckoii cuceme

56 |XapakrepucTuka XHMHYECKOT0 DJIEMEHTA
Ha OCHOBaHHMH €ro NMoJyioIKeHus B
[epromnueckoii cucreme

57 |3naveHue Mepuoauueckoro 3akoHa u
Mepuoauueckoii cucrems: XMMUYECKMX
anemenTos [. M. MeHgeneesa

XuMuueckas csazb., OkucautenbHo-sBoccTaHoBUTE IbHBIE pea

Kuun (11 y)

58 |Monnas xumuueckas CBA3b

Hatuuk TemmepaTyper
ILTATHHOREIH, JaTUUK TeM-
TIEPATYpPhI TePMONIAPHEIH

59 | KosanewtHas XUMUYecKan cBAsb

60 |Koranenruas NOJIAPHASL XMMHMYECKas
CBA3b

61 | Mertannnyeckas XUMUYECKaA CBA3L

uiz CreneHs okucnenns




OxucinrensHo- BoccranopuTeBHEE
peaxiyu

Or{ncnnrcnhHO-—B{JCCTaHOBHTemHme
peakLHu

65

O60bmenue u CHCTEMATH3aLMS 3HAHUE
o Temam: «I13 u TICX3» u «Ctpoene
BemectBa. OBPy

66

Kontponsras pa6ora o teans: «I13 u
HCX9% u «Ctpoenne Berectsa. OBPy

67

Pemenue PaCYETHBIX 3a1a9

21

68 | ITpomexyrounas arrecTarms
Peseps — 2 waca - «Pewenne Pacuemusix saoauy j
Xumust 9 knace
Ne Tema ypoxa Komn | Jlata | Tomamm Henonb3osanne
n/ Y€CTB | mpoBex ee obopynoBanus nenTpa
n 0 €HHfl | 3amaHue «Touxka pocray
4YacoB
/) 2 3 4 5
|| Knacchduxkaums HEOPraHUYecKux 1
BCINCCTB M UX HOMEHKIIaTypa
2 | Knaccudmkauys XHMHYCCKHX peaKipii 1
10 Pa3THYHBIM OCHOBAHHIM
3 | BxonHas jmarHoctiueckas pabota 1
4 | MNoHaTue o CKOPOCTU XMMKUYeCKOI 1 IIpu6op nst wi-
peakuuu. JIIOCTPAIMH 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH
PEAKIIHH 0T YCIOBHI
5 | Katanus |
Xumuyeckue peakumm s pacteopax (10 u)
6 OneKTpoNUTHYECKA s 1 HaT4uk Temmeparyps
JTHCCOLTHATIHS [IaTHHOBLIH
7| OcHoBHBIE IONOXEHMS TEOPHH 1
SJICKTPOMMTUYECKOH UCConHaNiu
| man
8 XwuMmuueckne cpoiictea KHCIIOT B CBeTe 1

Jarunk 9IEKTpo-
TPOBOIHOCTH, 7103aTOp
00BéMa xuIKoCcTH, Gio-

SKCTIEPUMEHTATBHBIX 3d/1a4 1o TeMe

peTKa

9 Xumnueckue caoiicrsa KHCIIOT B CBeTe 1
jic)i|

10 Xumuyeckue cpoiicTra OCHOBaHHMl B 1
CBETC  TEOPHH  BIEKTPONHTHYECKOMH
MCCOLMAIIHH

11 Xumnueckue cpoiicrsa COIIEH B cRete 1
TEOpHH SNEKTPOJIUTHYECKOH
[TMCCOHALNHT

12 | Housitie o THJIpoIu3e cone i

13 | ILp. Ne 1. Pemenne 1




B «DNeKTPONHTHYECKA S OHCCOITHALTHAN
14 | O6obmenue CHCTEMATH3aLHUA 3HAHHIA 1
10 TeMC «XHMHYECKHE PeaKIuH B
PacTBOpaX 3I1EKTPONHTOR)
I5 | K.p.Ne 1 no teme «XHMHYeCKHE 1
PCAKIHH B pacTBOpAX 3IEKTPOIHTOR)
HemeTtannel u ux coegurenus (25 u)
16 Obuas xapakrepucrura 1
HemeTtannos
17 | O6mas 1 Annapar 14 nposegeHus
XapakTepucTHka smementon VIIA XHMHYECKHX TPOLECCOB
TPYIITIBI — IaforeHoR (AIIXP)
18 | Coemunenns ramorenos 1 LaTuHk Xn0pua- nomos
19 | ILp.Ne 2. «M3yuenne croficrn COJLTHOH 1
KHMCJIOTBI)
20 | Obmas XapaKTepHCTHKE 3IeMEHTOB V] 1 ATIIapar 1yst nporeenws
A - xanbKoreHos. Cepa XUMHYECKHX peakiuit
(AITXP), npubop mus
[IOMYY€HUA Fa30B WK
annapar Kunna
21 Ceposogopos cynbuab 1
22 Kucnopogsble COeANHEHMA cepbl 1
23 |IIp. Ne 3. «Hsyyenne croiictn CEepHOIT 1
KHCIIOTHI»
24 | O6was 1 Tepmopesucrop-
XaPAKTEPUCTHKA XHMHYECKHX 3JIeMEHTOB HBIA JaT4HK TEM-
VA rpynnel. Asor NEpaTypebl, MaTYUK
pH, marumk snex-
TPOIIPOBOIHOCTH,
anmapar ajs 1po-
BEIECHUS XUMHYe-
CKHX peaKIiuii
(AIIXP), maruut-
Has MelaiKa
25 | Ammuak, Conx aMmoHms 1 Harunk snextpo-
IIPOBOIHOCTH
26 | TLp.Ne 4 Tlonyuenne ammmaxa i 1
H3YYEHHE €TI0 CBOMICTBY
27 | Kucnoponconepxarmie coennnenns 1 HaTuvik HuTpar-
a3oTa HOHOB
28 Kucnopouconepskanmme COeIMHEHHT a30Ta 1

29 | ®ocdop u ero coeamHeHuA 1
30 | Obwan 1
XdpaKTCpUCTHKa 37eMeHToR [V A-

rpynnel. ¥Yrnepon

31 | Kucnopozaconepxarme COCTUHEHMUS 1
yriepona

32 | ILp. No 5. «ITomyuenne YTIEKUCIIOro 1
ra3a 1 U3y4eHHe ero CROHCTEY

33 Yriesonoposast 1

[ 34

Kncneroaconep)Kame OpraHuyYecKue




25

COE/IHHEHHS

Kpemuuii u ero coenunenns

36

Cunuxatnas
ITPOMBIIIIIEHHOCTE

37 |

ITonyyenue Hemeramion

38

[Monyvenne paxHeimux
XHMHYECKHX COEAMHEHMUL

39

iDﬁOGUJ,EHVle no teme «HemeTtannbl 1 ux
COBANHEHUAN

40

K.p. Ne2 no teme: «Hemetannbl v nx
CoeguHeHua»

4]

MeTannb u

MX coeguHeHus (17 u)

[onoxenue merannor s Ilepronuseckoii
CHCTEME, CTPOEHHE aTOMOB M KPUCTAILIOB

1

42

Ob6mue xuMmugeckue CBOMCTBA MeTannor

43

O6mas xapakteprcrika
IICIOYHBIX METAIIIOR

44

O6masn XapaKTepHCTHKa

OICJOYHBIX METAIOB

45

Obmias XapaKTepHCTHKa
LIET0YHO3EMENIBHBIX
METAaNIoB

46

O6mas xapaxrepucrika
IIENOYHO3EMENbHBIX
METaII0B

47

JKeEcTKoCTE ROMET U CIOCOBRT eé
YCTpaHeHs

48

[Lp.Ne 6. «TTonyuenmue xecTroii BOJIBI 1
CIocoObI €€ yeTpaHeH

Hatuuk sexTpo-
IIPOBOJIHOCTH,
MarHuTHai Me-
manka, mpubop
JUIS TIOTTYIeHus

Ta30B MIIH allna-

pat Kumma

49

AJIIOMUHUIT U ero COCJIMHEHUST

50

Kenezo

Jatuuk mapnenns

51

Coenunenns xenesa

52

ILp. Ne 7 «Pemenne
SKCIIEPUMEHTATLHbIX 3a/1a4 110 TeMe
«Meramnem

ol [y [

3

Kopposus meramios u criocobm 3aIIHTE]
OT Heé

54

Mertannet B npupoge.

ol

Ioustue o METALTYPTHH

56

O606weHne 3HaHMit no Teme «Metannbi»

57

KoHTponsHas pabor 3 no teme
«MeTannbi»

Xvmusa v ok
XuMuyeckas  oprammsaims TIAHETHI

Py’Kaiowasn cpeaa (2 u)

1




3emis

39

Oxpana

OKPYKaIOIIEH CPellbl OT XHMHYECKOro
BarpasHeHny

O6ob6menne 3nanuii no xamumy za Kypc ocHoBHOl mkoasl. IloaroToBka K OcHoBHOMY
TOCYAApCTBEHHOMY 3K3aMeHY
(0r3) (7 u)

60

Bemectsa

1

61

XUMHYECKUE peakiuu

1

62

OcHORBEBI

1

HEOpPraHuYecKoi
XHMHH

OcHOBEI 1
HEOPTaHHYECKOH
XUMHHI

osTopenue u o6obienwe mo Teme, 1
IloaroToBKa K KOHTPOIBLHOI paboTe

Kontponsuas pa6oraNe4 «Utorosas mo 1
KYPCY OCHOBHO# IUKOJTEI)

AHATH3 KOHTPOIBHOM PaBOTEL. 1
ITongenenvie uroror rozua.

PesepeHoe Bpems 2

8. Onucanue yue6no-meronmueckoro u MaTepHaIbHO-TEXHHYECKOro
obecneyeHus.

YMK «Xumus. 8 knacey

I. Tabpuensn O. C. Xumus. 8 knace: y4ebHuk 1 o6meobpazoBaTenbHbIX oprasuzarmii / O. C.
Fabpuemnsm, U, T'. Octpoymos, C. A. Ciiagkos, — M.- IIpocremenne, 2021

2. Tabpuensn O. C. Xumus. Meromiraeckoe mocobue mism 8 Kiacca ydebHoe mocobue m1a
0bueobpasoBaTenbHEX opranusammii / O. C. T’ abpuensn, U, B. Axcénosa, U. I. Octpoymog. —
M.: Ipocsemenue, 2019

3. Tabpuenan O. C. Xumus. COopHuuk 3anay u yIpaxHeHHH. 8 kmacc: yueGHOe mocobme s
00ueobpazosaTensubix opranusaumit/ O. C, I'a6puensu, 1. B. Tpury6uax M.: IIpocsemenue,
2019

4. Tabpuemss O. C. Xumms. Tetpane mns mabopaTopHEX ombrToR M npakTHIeckux pabor. 8 kmacc:
y4ebHoe mocobue s 001re06pasoBarensHEIX Opranusamuii / C. T'abpuensn, U. B. Akcénosa, U.
I". Ocrpoymor. — M.: IIpocsemenue, 2019

5. I'abpuemsn  O. C. Xumus. Pabouas TeTpame. 8 kiacc: yueGHOe mocoGue s
o0meobpasoBarensHbIx opranusammii / O, C. I'abpuensn, C. A. Cranxos, U, T, OctpoymoB. —
M.: Ipoceemenue, 2019

YMK «Xumus. 9 knacey

3. Tabpuensn O. C. Xumus. 9 xiace : Y9eOHUK )11 0011e06pa3oBaTE/bHbIX opraHmsanuit / 0.  C.
l'abpuensn, M. T'. Octpoymos, C. A. CrankoB. — M.: [Ipocsemenne, 2021

4. Tabpuense O. C. Xummus. Meroanueckoe mocobue a11 9 Kiacca: y4ueb. mocobme mug
o0611eobpasosaTenpHbIX opranusauuid / O. C. I'aGpuendy, . B. Axcénona, U. T'. Octpoymos. —



M.: TIpoceemente, 2019

5. Tabpuensu O. C. Xumms. COopuuk 3azay m ympaxseHuit. 9 wace - yaedHoe mocobue s
00meodpaszoBaTenbHBIX opranusauuii/ O. C. I'abpuensu, U. B. Tpurybuak. M.: ITpocsenienue,
2019

6. T'abpuensn O. C. Xumus. Terpans nis naGoparopusix onsIToB 1 npakTHHeckux pabor. 9 kiace :
yueGHOe nocobue g obueobpasoBaTenbHBIX oprarusaruit /O. C. T'a6puenan, U. B. Axcénona,
H.T. OctpoymoB. — M.: IIpoceenienne, 2019

7. Tabpuensu O. C. Xumus. Paboyas TeTpajp. 9 Kiace : yuebHoe nmocobue mis
o0nieo6pa3oBarTeIpHEIX opranusauuii / O. C. I'abpuensn, C. A. Cnanxos, U. T
Octpoymos. — M.: [TpocBeenue, 2019

Hupopmayuonnwie cpedcmea
Huteprer-pecypce

1. http://www.alhimik.ru TIpeacrarnens: PYOPUKH: COBETHI A0NTYPHEHTY, YUHTEMIO XHMUH,
ClpaBOYHUK (04eHs Gonbmast moxbopka Tabymm 1 CTIPaBOYHBIX MAaTEPHANIOB), BECEIAL XUMH, HOBOCTH,
OJTMMITHaNIB], KYHCTKaMepa (Macca MHTEPECHEIX HCTODHYCCKUX CBEIEHHET).

2. http://www.hij.ru KypHan «XuMmus U KH3HB» TOHATHO U 3aHMMaTeIbHO PACCKA3BIBAET 000 BCeM
HMHTEPECHOM, 4TO NPOHCXOAHUT B HAYKE B MHPE, B KOTOPOM MEI JKHBEM.

3. http://chemistry-chemists.com/index.html ONEKTPOHHbIH KypHAT « X UMUK U XHMUL», B KOTOPOM
NIPE/ICTABICHO MHOKECTEO

OIIBITOB IO XMMHH, 3aHUMATeTbHOM HH(OpMAaLMY, TO3BOIAIOMICH YBIEYb yIEHUKOB IKCIEPUMEHTANLHOMN
HaCTRIO TIPEMeTa.

4. http:/c-books.narod.ru Beeroamornas THTEpaTypa 10 XHMHUH,

5. http://www.drofa-ventana.rullssecrioe H3/IATCIBCTBO yueOHOH uteparypsl. Hopumky HayqHO-
TOMyIAPHBIX ¥ 3aHHMATEJIBHBIX KHUT TI0 X MU

6. http://1september.ru Kypuan ans y=urencit n ve Tonbko. Bonbmoe kotuaecTso paboT yueHHKOB, B
TOM HHCIIE ¥ HCCIIEI0BATENBCKOIO XaPAKTepA.

£ http:ffschoo[base.ru/articlesfitemsiximiya Beepoccuiicknii mxonsabri IIOPTAN CO CCHRITKAMH Ha
00pazoBaTebHEIE CATEHI O XUMHH.

8. www periodictable.ru COopHuK cTaTeit 0 XHMHIECKHX JIIEMEHTAX, MILTFOCTPUPOBAHHBIH
IKCIIEPHMEHTOM

Ilepeuenn nabopaTopuoro 000py/10BAHNS, IPH BHLINOIHEHHH NpakTHYecKux pabot no
XHMHH 32 KypC OCHOBHO# 0011el HIK0IbI,

L.IIpu6ops! 1 o6opynosanne ms NpaKTHYECKO# paboTsl.

O0opynosanue:

* Mukponaboparopus xummacckas;

* [IpOOHDKH CTEKISHHEIE,

*  KOIObI KOHHYECKHUE;

°  CTaKaHbl CTeKIISHHEIE Ha 50 Mi;

* IAJI0YKH CTEKIISHHEIC,

*  TpyOKH coenMHATENLHEIC: CTCK/ITHHBIE, PE3HHOBEIE;
*  NpOoOKH DE3HHOBEIE;

*  CIUPTOBKM;

®  J€pXKaITKH U1 NPOOHpOK;



*  IITaTuB 1abOpaTOpHEIL;
®  IUTaTWB 14 Ipo6HpOK;
° BOPOHKA CTeK/AHHAs;

* bt

*  CIHYKWY;

* acbecroBay CeTKa;

*  JIYY4HMHKH,
2.PeakTussr:

®  KHCIOTLL COnsHasl, cepHas, a30THas;

*  WICJIOYH: PHIPOKCH HATpHs, THIPOKCHI KaJbLus;

*  OCHOBaHHI: FMAPOKCH Meu (IT) , rugpokcun xenesa (11D);

®  COMH: KapOoHaT Kanslms, XJIOPUA HATPHA, XIIOPHIT MEIH (IT), ruTpar cepetpa, XJIOpH
6apus, kapGouar HaTpHsA, XITOPU] AMFOMIHHY,
lIepMaHTanar Kauus, HUTpar Kamus, MeIHbIi kymopoc, Cynbpar sxenesa (I1I), Cynsar
IHHKa, cynepdocdar, ammuaunas CeIHMTpa, MoYeBuHa (kap6amu), XJIODHI Karmus,
CYNB(aT HaTpusi, CHTHKAT Hatpus, cynsdar anomunus;

* TIPOCTHIE BeIecTsa: yrosms, LMHK, XKeNe30, alfoMHHIH, MarHui, ME/lb, CBHHEIT:
°  CIIOXHEIE BElecTRa: Mpamop, caxap;

®  HHIHKaTOpBI;
® Okcuaer: meau (11), okeun Maprania

3.Oprannyeckue remecrsa:

¢ COMH! aneTar HaTpus, eHonsT HaTpHs;

®  KHCIOTBI: YKCyCHas KHCIIOTa, MYPaBbUHAS KHCIIOTa, OJIEHHOBAS,
*  CIMPTBL STaHOIN, H3OTICHTHIIOBBIH, CITALCPHH, IIPOTIAHOI;

*  bensom, denon;

*  YIJICBOIBI: Kpaxmal, IIF0Ko3a, caxapo3a.

4.TCO:

*  Kowmmsiorep

®  mpoexTop

JIeKTPOHHEIE 0COGHS, CD-nucku 1o Temanm:
~HEOPraHHYecKas XUMMUA:

~OPraHuy4ecKas XuMHs:

-00mast Xxumus.

9. Ilnanupyembre pesynnrarss 0CBOEHHH y4eOHOro npegMeTa

[To 3aBepienuro xypea xumuu ga ITaHe OCHOBHOIO 001Iero 06paszoBans BBITYCKHHKH OCHOBHOMH
LIKOJTBI JIOJDKHEI OBNAKETS CICOYIOLTUMH PE3YIIbTATaAMH"



I Tuunocmupie pesyivmampr:
1) ocosnanue cpoeis STHHYECKOH [IPHHA/UIE)KHOCTH, 3HAHHE HCTOPUH XHMHH M BKIIAJa POCCHICKOI
XUMHYECKOH HAyKH B MHPOBYIO XHMHIO;
2) gopmuposanue OTBETCTBEHHOI'0 OTHOLIEHHS K MO3HAHHIO XHMMH; TOTOBHOCTH M CITOCOGHOCTH
o0yyarommxes x CaMODasBHTHIO H caMOOGPa30BAHMIO HA OCHOBE H3YYEHHRIX (DAKTOB, 3aKOHOB 1 TEOPHH
XHMHH; OCO3HAHHOIO BEIGOpA U TOCTpOCHHE MHIMBYYATBHOM 06pasoBaTensHOl TPacKTOpUH;
3) poprmuposanue nuenoctHolM CCTECTBEHHO-HAYYHOW KapTHHEI MHpa, HEOTHEMIIEMOIT YacThio
KOTOPOH ABISETCT XHMHYeCcKas KapTHHa MHpa;

4) osradenue COBPEMEHHEIM A3BIKOM, COOTBETCTBYIOIAM YPOBHIO PasBUTHS HayKu ¥ 00IIleCTReHHOH

6) popmuposanue KOMMYHHKATHBHOH KOMIETEHTHOCTH B 00IIEHHH CO CBEpPCTHUKAMY 1 B3POCIBIMH

11, Memanpeomemnuie pezynvmamor;

1) onpederenue neneii coberrennoro 00y4eHH s, TOCTaHOBKA 1 (hopmymmpoBanme mist ce6s HOBBIX
3anayv;

2) nnanuposanue nyreii HOCTHCHHS JKETAEMOTO Pe3yIIbTaTa 06y eH A XHMIM KaK TEOPETHYECKOTO,
TaK H 5KCIEPHMEHTAIILHOrO Xapakrepa;

3) coommecenue croux NEHCTBHIL C MIaHUpyeMEMHT PE3YNbTAaTaMH, OCYujecmenexue KOHTpoIs CBOH
ACATCTLHOCTY B IIPOLIECCE OCTHIKEHHUS PE3ylIbTaTa, onpedenenue criocoboB nelcTrEi IIPH BBIMTONHEHUH
1abopaTopHbIX 1 [IPaKTHYECKIX pabOT B COOTBETCTBHM ¢ [IPABUITAMH TEXHHKH Oe30macHOCTH;

4) onpedenenue HMCTOYHHKOB XUMHYECKOIL uH(pOopMAaLHH, TIOJIIYHCHHE M aHAIIU3 e€, cozmganue
HH(DOPMaIIHOHHOTO TMPOAYKTA M €TI0 NMPE3eHTaLNS;

5) ucnorvsosanue OCHOBHBIX HHTEJUICKTYaIbHBIX ONEPAIMiA: AHAIH3A i CHHTE3a, CPABHEHUA U
CHCTeMaTH3aUMH, 0000IeH s 1 KORKPETH3alHH, 6bL16/1eH e TIPHIMHHO-CIIECTREHHLIX CBA3CH H
NOCIMpoen e TOrMIecKoro paceyskIeH s i YMO3AKIIIOUEHUS (MHAYKTHBHOTO, I TYKTHBHOI'O H 110
AHAIIOTHH) Ha MaTepHalie CCTECTBEHHO-HAYYHOTO COMEPIKAHHIS;

6) ymenue CO3NA0T, IPUMEHATE H NMPE0OPA3OBEIBATL 3HAKH K CHMBOJIBI, MOJIEIIH W CXEMEI VI PelIeH s
YHCOHBIX U M03HABATETBHLIX 3ajay;

7) dopmuposanue u pazeumue SKOIOTHIECKOT0 MBILUIEHNS, YMEHHe [IPUMEHATE €ro B MO3HABATEIBHOM,
KOMMYHHKATHBHOM, COLMANLHOM MPaKTHKe i NPOeCcCHOHANEHOM OpPHEHTAIHH;

8) cenepuposanue el M OTpesIeNIeHre CPeNCTB, HEOOXOIMMEIX ISt MX pealusamy.

1. peomemnme pesynsmanus:

Boinyckunk mayunres:

®  XapaKTepu3OBaTh OCHOBHBIC METO/Ib] TO3HAHHSA: HAOIIONEHHE, H3MEDCHHE, SKCIEPUMEHT;

®  OIHCHIBATH CBOKCTBA TBEPEIX, HKHIKHX, ra3000pa3sHbIX BEIECTB, BBIICTSS MX CYIIECTBEHHEIE
NPU3HAKY;

®  PacKPBIBATh CMBICT OCHOBHBIX XHMHYECKHX TIOHATHI «aTOM, KMOJIEKYTay, «XHMHYECKHIT



JIEMEHT»,  «IPOCTOE BEMIECTBON, «CIOKHOE BELECTBOY, KBATEHTHOCTE, «XHMUYECKAT
PEaKLHAY, UCI0JIb3Ys 3HAKOBYIO CHCTEMY XHUMHU;

PACKpBIBATE CMEIC] 3aKOHOB COXPAHCHHS MACCHl BELIECTB, IIOCTOSHCTRBA COCTABA, ATOMHO-
MOJIEKYJIAPHOH TEOPHH;

Pa3IHIATE XUMHYECKHE H (DH3HYECKHUE SBICHUS;

Ha3bpIBaTh XMMHYECKHE DIIEMEHTEI;

OINPENe/IATE COCTaB BEIIECTB MO MX (HOpMyIIaM;

OIpPENCIATE BAICHTHOCTH aTOMa 3/1€MEHTA B COEIHUHEHHUSAX;

OMNpPENCIAT THII XHMHYECKUX PEAKLINIA;

HA3bIBATH MPU3HAKH H YCIIOBUS NPOTEKAHHA XHMHICCKHMX PEaKIHii;

BBIABIVITD NPU3HAKH, CBHICTENBCTBYIOLINE O MPOTEKAHHH XHMHUECKOH peakiii IIpH
BBINOTTHEHHH XHMHUYECKOTO OIIbITA;

COCTABIIATH POPMY B! GHHAPHEIX COeTHHEeHHil;

COCTABIIATE YPABHEHHA XHMHYECKHX PEAKLIHIA;

cobmronars npasmia 6e30macHoil paboThI pH IPOBEEHHY OIBITOB:

T0MB30BaTLECA JTaG0PaTOPHBIM 00OPYIOBAHHEM 1 II0CY IO,

BBITHCIIATH OTHOCHTENBHYIO MOJIEKYIPHYIO H MOJISIDHYFO MACCHI BE[ECTB;

BRIMHCIATE MACCOBYIO JIOJ0 XHMHYECKOI'0 3/IEMEHTA 10 hOPMyIIe CoeHHEHNA;
BEIMHCIIATE KOJIMYECTBO, 00BEM MM MACCY BEIIECTBA MO KOJIMYECTBY, 00BEMyY, Macce peareHToR
HIIH MPOAYKTOB PEAKIIMY;

XapaKTepU30BaTh (H3MIECKHE H XHMHYECKAE CBOHCTBA POCTHIX BEMIECTB: KHACIOpoJa U
BOJIOpO/Ia;

TMOJy9aTk, COOUPaTE KHCIOPO H BOIOPO;

PacTiO3HaBaTh ONBITHEIM MyTEM ra3000pasHLie BELECTBA: KHCIOPOL, BOAOPOL;
PAaCKPEBIBATE CMBICII 3aKOHA ABOrajipo;

PACKPLIBATE CMBICH NIOHATHH «TEMIOBOH 3 (QEKT peakumm», «MOISAPHELT 06HEMY:
XapaKkIepHU30BaTh (PU3HIECKHUC H XUMUUECKHUE CBOHCTBA BOJLL;

PacKpBLIBATE CMBICT MTOHATHS «PACTBOPY;

BEHCIATE MACCOBYFO IOIF0 PACTBOPEHHOTO RBEIIECTBA B PACTRBOPE; _

NPUTOTOBIATL PACTBOPLL C ONpeAeIEHHON MaCCOBOM noei PaCTBOPEHHOIr0 BENIECTRA;
Ha3bIBaTh COCIMHEHHMS H3YUCHHBIX KJIaCCOB HEOPTaHUYECKHUX BEIECTB;

XapaKkTepu30BaTh (YHIMYECKHE H XAMHYECKHE CBONCTBA OCHOBHEIX KITACCOR HEeOpPraHHYEeCKHX
BELICCTB. OKCHI0B, KUCIIOT, OCHOBAHUIA, COlIei;

OMPENENATE NPHHAIEIKHOCT BEIIECTB K ONPEAEIEHHOMY KIACCY COSMHEHH;
COCTaB/IATE (POPMYIIBI HEOPTrAHHIECKHX COCTHHEHHI! H3yIeHHBIX KJIaCCOB;

TPOBOMHTE  OTIBITEI, IOATBEPIKAAIONINE XHMHYECKHE CBOUCTBA H3YYEHHBIX KIIACCOB
HEOPraHHYEeCKUX BEIECTB;

Paclo3HaBaTh ONBITHBIM ITYTEM PACTBOPEI KHCIIOT H IIEN0Yeil 110 H3MeHeHHUIo OKpacKH
MHJIMKATOPA;

XApaKTEpU30BaTh B3AMMOCBA3h MEXLY KIACCAMH HEOPTAHMUECKHX COSTUHEHHI;
packpeiBaThk cMeich Ilepuoamdeckoro saxona JI, . Menneneena;

OOBACHATE (YM3MYECKHI CMBICI ATOMHOTO (IOPsAIKOBOTO) HOMepa XUMUYECKOTO HTeMEHTa,
HOMEPOB TPYTIIEl ¥ lepHoza B niepuoaueckoi cacreme JI. M. Menneneesa;

00BACHATD 3aKOHOMEPHOCTH M3MEHEHHS CTPOEHFsl AaTOMOB, CBONCTB 37EMEHTOB B IIpeaenax
MAIIBIX TIEPHOJIOB ¥ TNIABHEIX TTOAPYIII;

XapaKTEPHU30BaTh XUMHYECKHE 3IEMEHTEI (OT BOOOPOAA 0 REJIBLIH_H) Ha OCHOBC HX IIOJOMKEHHA B



AepHONHICCKOH cucteMe JI. M. Mennencera i ocobeHHOCTEH CTpoeHMs 1x 4TOMOB;

¢ COCTABIIATH CXEMBbI CTPOSHHA aTOMOB IepBEIX 20 37eMEHTOB IePHOANYECKON CHCTEMB] . H.
Menneneesa;

®  PACKDBIBATE CMBIC/ IOHATHH: «XHUMUYECKAs CBASLY, (OJIEKTPOOTPHLATENBHOCTE),

¢ XapakTepH30BaTh 3aBHCHMOCTD (pH3HYECKHX CBOMCTB BemecTs OT THMa KPHCTALIHYECKOH
peréTiu;

®  ONPENENATh BUI XUMHYECKOM CBS3H B HECOPTaHHMYECKUX COETHHEHMSIX !

® H300pamaTs CXeMbl CTpOCHHS MOJIEKYII BEWIECTB, 00pa30BaHHbIX PA3HBIMA BHIAMH XUMUATECKHX
CBA3€EH;

¢ PacKpBIBATb CMBICII IOHSATHE KHOH, «KaTHOH», «AHHOHY, «3JIEKTPOIHTHIY, GHEDIIEKTPOJIUTEIY,
«IJIEKTPONUTHYECKAA TUCCOMUAIINA, (OKMC/HTCIb», «CTENEHb OKUCTIEHHS, «BOCCTAHOBHTE!ThY,
(OKHCIICHHE, «BOCCTAHOBIIEHHEY,

® OUPENENATE CTENEHE OKHCICHHMS aTOMa SIEMEHTA R COEIIMHEHHH;

®  PAacKpEIBATE CMBICH TEOPHH NEKTPONTHTHIECKOH THCCOLMALIHY;

® COCTaBIATL ypaBHEHUA SICKTPOIMTHYECKOH TUCCONHMANME KHCIIOT, LIET0YEH, COJIEH;

®  OOBACHATH CYNIHOCTE TIpoOLEcca SJICKTPOIUTHICCKON THCCOUMALIMN W PEAKIIHIi HOHHOTO obmeHa;

® COCTABILITH MOJHBIE H COKPALISHHBIE HOHHEE YPaBHEHH: peakiui obMeHa;

®  OHNpENeNATE BO3MOXHOCTH IPOTEKAHUA PEaKLMiA HOHHOIO 06MeHa;

® TPHUBOJMTE PEAKLHH, IOATBEPKIAIONHE KAYeCTBEHHE COCTaB pPa3IH4YHBIX BEIIECTB;

®  ONpenenaTh OKUCITHTEIb H BOCCTaHOBHTEIIk;

® COCTaBIATh YpPaBHEHHS OKHCIIHTETLHO -BOCCTAHOBHUTEJIBHBIX PEaKI[Hii;

® HAas3bIBAaTh ()aKTOPEI, BIMAFOIIHE Ha CKOPOCTh XMMHYECKOM peaxnuu;

¢ KJIacCH(pMLMPOBATh XUMHUECKHE PeaKLKH [0 PasiuIHbIM [IPH3HAKAM;

¢ XapaKTepu3oBaTh B3aHMOCBS3b MEXLy COCTaBOM, CTPOGHHEM M CBOHCTBAMY HEMETAILIOB;

® [POBO/MTH OMBITHI [0 NOTYHEHHIO, COOHPAHHIO M H3YYEHMI) XUMHYECKHX CBOMCTE
ra3o00pasHBIX BEIIECTB: YIJIEKHCIIOro rasa, aMMHaKa;

¢ Pacmo3HaBATE OMBITHEIM ITYTEM rasoofpasHsic BenecTRa: YTIIEKUCIIBIA Ta3 U aMMHAaK;

®  XapakTepH30BaTh B3aHMOCBA3b MEKIy COCTaBOM, CTPOCHHEM H CBOHCTBAMH METAILIOB;

¢ Ha3bIBATh OPraHHYECKHE BENIECTBA IO MX (opmysne: Meran, sTan, sTHIEH, METaHOJ1, ITAHOJI,
TIHUCPHH, YKCYCHAsl KHCIOTA, AMUHOYKCY CHAsI KHCJIOTa, CTEAPUHOBAS KUCII0TA, OJIEMHOBAS
KHCNOTa, TITI0K03a;

® OLCHMBATh BIUSHHE XUMHYECKOro SarpA3HCHHA OKPY»KaIOIICH CPEbl Ha OPTaHU3M YeIoBeKa;

® TpaMOTHO 0Opamarscs ¢ BEMECTRAMH B TIOBCEITHEBHOM YKU3HMH;

®  ONpENENATE BO3MOXKHOCTE MPOTEKAHHS PeaKL¥ii HEKOTOPBIX MpPEeCTABUTENEH OpraHUYeCcKHX
BEILIECTB C KHCIIOPOJOM, BOIOPOLIOM, METAILIAMH, OCHOBaHHSMH, TATOI€HAMH.

BeInyCKHMK MOMYy4HT BO3MOKHOCTL HAYYHTLCSA:

® evldeuzame u nposepamo IKCREPUMEHMANIBHO 2UNOME3bL O XUMULECKUX CEOTICMEAX Geujecine
fia ocroee ux cocmasa u cmpoenus, ux cnocobrocmu GCMyname 6 XumMuvecKue peakyul, o xapaxmepe u
HPOOVKINAX PaASIUYHBIX XUMUYECKLX peaxyuii;

* Xapaxmepuszosamy eewjecmea no cocmasy, CIPOEHUIO U CBOLICINGAM, YCMAaHABNULEATOMm
NPUURIO-CIEOCMBEHHbLE CESI3U MENCOY DanHBIMI XapaKmepucmuxamy eeuecmed,

* CoOCMasRAmb MONEKYAAPHBIE U NOLHBLE UOHHBIE YPasHeHus no coKpauyéHHbIM UOHHBIM
ypasuenusim;

fipOCHOSUPOBAMb CHOCOBHOCMY Belyecmea RPOAGIAMY OKUCTUMENbHbBLE WLl



soccmarosumenshie ceoticmea c yuemom cmeneneii oxucrenus SNEMEHMOE, 6X00AUUX 6 €20 COCMAE,

° cocmaename ypaenenus pearyui, coomeemcmeyioupux nocnedosamensHocmu npesparyerii
Heopanueckux eelyecnte pasiuynbLx Kiaccos;

® 8vI06U2aIMDL U NPOGEPAMb IKCIEPUMEHMATHHO 2UNOME3BI O Pe3YALIMAMax 6030eticmeus
PAsnuyHbLY hakmopoe na usmenenye CKOPOCMU XUMUHECKOU PeaKyi;

* ucnonvbsosams npuobpeménnsie suanus Ons sxonozutecky 2pamMomHo20 NOBEOEHs 8
OKpyscaiowell cpede;

* ucnonvzoeams npuobpeménnvie Knouessie KOMNemenyuu npu 6bInoIHeHUY NPOEKMoE u
yuebro-uccredosamenvckux 3aday no UBYUEHIUIO CEOUCING, CNOCODO6 NOMYYEHUS U pacnosnasamus
geujecme;

° obvexmusno oyenusamy ungpopmayuio o BEUECNBAX U XUMUYECKUX npoyeccax;

* Kpumuuecku omHocumbCa Kk nce60oHay4Ho uH@opMmayuy, Hedobpocosecmuoil pexrame &
cpedcmeax Maccosoti ungopmayu;

© 0C03HA6amMb 3HAYEHUE MEOPEMUIECKUX SHAN UL NO Xumuy ns NPaKmu4ecKoll desmenbHoCmu
Yenosexa;

CO3MAIOT MOAENH M CXeMBI /ISl PEIIEHHS YUeOHbIX U MO3HABATENLHLIX 3a[1a4; MOHAMaTh HEOOXOAMMOCT b

COBMIONEH s IIpe MU CAHHL, TPEIaraeMeIX B HHCTPYKIHAX 110 HCIIO/Ib30BaHMUIO JIEKAPCT, CpencTs
OBITOBOH XHMUK U .



