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IosicHuTeNLHAA 3aNNCKA

PaGouas yuebHas nmporpamma mo npeaMery XuMus s 12 kgacca coctaBiieHa Ha OCHOBE
-IporpaMMbl Kypca XUMHH Ui o0meoOpa3oBaTenbHbIX yupexxaenuid 8-11 kmaccel, MockBa
«IIpocsemenne» 2017.

- mpukaza MunoOpHayku Poccum ot 17.05.2012 Ne 413«0O6 yrBepxkacHun (eaepaabHOTOo
roCy/IapcTBEHHOr0 00pa30BaTEIbLHOIO CTaHIapPTa CPEeIHEro 00IIero 00pa30BaHUs;

- TPUMEpPHOM OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMBI CpPEAHEr0 O00Imero oodpa3oBaHus,
ono0peHa pemieHueM (enepanbHOrO y4eOHO-METOJUYECKOTO OOBCAMHEHHS TI0 OO0IIeMy
obpa3zoBanuto (mpotokon ot 28.06. 2016 r. Ne 2/16-3).

- Konnenuuu mnpemnoaaBanus yuyeOHOTO mpeaMera « XUMUS» B 00pa30BaTEIbHBIX OPraHU3aIMSIX
Poccuiickoit @enepannu, peaqu3yrmux OCHOBHbIE 0011e00pa3oBaTeIbHbIE TPOTPaMMBI (YTB. Ha
3acenannn Kosermm MunuctepcTBa npocBemenust Poccuiickoit @enepanun 24 nexadbps 2018
r.)

- TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO
obmero oopazoanus MbOY «HO3I»;

- KaJIeHJJapHO-TeMaTH4eckoe IIaHupoBaHue coorBercTByeT yueOHuky O.C.I'aOpumnsH. Xumus
— 11, M.: IIpocsemienue, 2016 r.

PaGouas mporpamma paccuntana Ha 70 yueOHBIX 4acoB (2 yac B HENENI0) U OTpa)kaer
0a30BBIi YPOBEHb TOJTOTOBKM YYAIIUXCS IO pazaenamM mporpaMmbl. OHa KOHKPETHU3UPYET
coJiepkaHue TeM QeepatbHOro 00pa3oBaTeIbHOrO CTaHAapTa U JAET pacmpeesieHue yaeOHbIX
4acoB IO pa3jesiaM Kypca.

Lenp paGoueii mnporpamMmbl: oOecriedeHHE MPEEMCTBEHHOCTH I10 OTHOIICHHIO K
coJlep)KaHUI0 ydyeOHOoro mnpeamera «XUMHS» Ha YPOBHE OCHOBHOTO U CpEIHEro O0OIIero
o0pa3oBaHUs MyTeM YIIIyOJIIEHHOTO W3YYEeHHsI paHee M3yYeHHBIX OOBEKTOB, PACKPBITHUS psla
BOIIPOCOB Ha 0oJiee BBICOKOM TEOPETUYECKOM YpPOBHE, BBEICHHS HOBOIO COJEpKaHUS,
paclIMpeHys] MOHATUMHOIO amlapara, 4To IO3BOJMUT OBJIAJETh OTHOCUTEIBHO 3aBEPLICHHOMN
CHUCTEMOM 3HAaHMM, YMEHUHN U TIPEICTABJICHHUH B 00JaCTH HAYK O MPUPOJIe, OOIIECTBE U YEIOBEKE,
c(hopMUPOBAaTh KOMIIETEHTHOCTH, MO3BOJIAIOIINE BBIMTYCKHUKAM OCYIIECTBISATh TUITUYHBIC
COLMAJIBHBIE POJIM B COBPEMEHHOM MUPE.

I/I3yqe1me XHUMHUH B cpezmeﬁ IIKoJIe Ha 0a30BOM YPOBHE HAIIPABJCHO HA TOCTHKCHUE
CJICAYOIHUX 1eJIei:

1) ¢dopMHPOBaHUY LEIOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO Ha MPHOOPETSHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesTeIbHOCTH;
2) TnpUOOpPETEHUH OMbITa PA3HOOOPA3HOM EATEIBHOCTH, OIbITA TO3HAHUS U
CaMOIIO3HAHUS;
3) MmOAroTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOPA HHIMBHIYaTbHON
o0pa3oBaTeNbHON WK TPO(ECCHOHATBHON TPAaeKTOPUH.
Bbonboil Bkiaa B JOCTHKEHHE ATHX LeJel cpelHero ob1iero oopazoBaHus

BHOCHT U3YUeHUEe XUMUU, KOTOPOE IPU3BAHO 00ECneUUums.
1) ¢dopmupoBaHUE CHCTEMbI XUMHUYECKHUX 3HAHHI KaK KOMIOHEHTA €CTECTBCHHO-HAYYHOM
KapTUHBI MUDA;
2) pa3BHUTHE JUIHOCTH OOYUAIOIIUXCS, UX UHTEIUIEKTYaIbHOEC U HPABCTBCHHOE
COBEpILIEHCTBOBaHME, (POPMHUPOBAHKE Y HUX SKOJOIMUYECKH 11€1ecO00pa3HOro MOBEACHHS B
OBITY ¥ TPYAOBOH JESITETLHOCTH;
3) BBIPaOOTKY y 00yYarOIIUXCsl TOHUMaHKS OOIIECTBEHHOMN MOTPEOHOCTH B Pa3BUTUH
XUMHH, a TaKKe (OPMUPOBAHUE Y HUX OTHOUICHHS K XUMUU KaK K BO3MOXHOW 00JacTH
Oynyiiei mpakTUYECKOU e TENbHOCTH;



4) ¢opmupoBaHUE YMEHHS O€30MIaCHOTO OOPAIICHHUS C BEIICCTBAMH, UCIIOJIb3YEMbIMU B
IIOBCEIHEBHOM KU3HU.

JlocTHKeHHe TOCTaBJICHHBIX LeJIeH MpelycMaTpUBaeT PeLICHUE CIEAYIOUIMX OCHOBHBIX
3aa4:

e (opMHpOBaHUE CHUCTEMbl HAyUHBIX 3HaHMH O HIpupoze, ee (QyHIaMEHTalIbHBIX 3aKOHAaX IJIs
NOCTPOCHHS TPEACTABICHUS O XUMHUYECKOM KapTuHe Mupa; (opMHUpOBaHHE YOEKIESHHOCTH B
IIO3HABAEMOCTH OKPYXKAIOIEro MUpa U JOCTOBEPHOCTH HAYYHBIX METO/I0B €0 3Y4EHUS;

® pa3BUTHUE TO3HABATEIBHBIX HHTEPECOB M TBOPUYECKUX CIOCOOHOCTEH yJamuxcs u npuoOpereHue
OTbITa MPUMEHEHUSI HAYyYHBIX METOAOB MO3HAHHS, HAOIIOJCHUS XMMUYECKUX SIBJICHUMN, MPOBEACHUS
OIBITOB, MPOCTBIX AKCIHEPUMEHTAIbHBIX MCCIEJOBAHNM, MPSIMBIX M KOCBEHHBIX H3MEpPEHHH C
UCTIOJIb30BAaHUEM AaHAJOTOBBIX W LU(POBBIX H3MEPUTENBHBIX MPUOOPOB; OIEHKA IOTrPEIIHOCTEH
JOOBIX U3MEPEHUI;

e CHUCTEMaTu3alys 3HaHUM 0 MHOroo0Opa3uu oOBEKTOB U SIBICHUN MPHUPOJbI, O 3aKOHOMEPHOCTAX
IIPOLIECCOB U O 3aKOHAX XMUMUHU JUJIsl OCO3HAHUS BO3MOYKHOCTH Pa3yMHOI'O MCIIOJIb30BaHUS JOCTHXKEHUN
HaYKU B laJbHEHIIEM Pa3BUTUN LIMBUIN3ALNH;

e (GopMHpPOBaHHE TOTOBHOCTH COBPEMEHHOTO BHIITYCKHUKA OCHOBHOM IIIKOJIBI K aKTUBHOM y4eOHOM
NeSITEIbHOCTH B WH(OPMALIMOHHO-00pAa30BaTENbHON Cpefie OOINeCTBa, HCIOJIB30BAaHUIO METOI0B
[O3HAHUS B NPAKTUYECKOM AEATENIbHOCTH, K PACIIMPEHUI0 U YIIyOJIEHUI0 XMMHUYECKUX 3HaHUN U
BbIOOpA (hU3MKHU KaK MPO(PUIBLHOTO MpeaMETa i POJOJIKEHHS 00pa30BaHus;

e OpraHu3alys 3KOJOIMYECKOTO MBIIUICHUS U LIEHHOCTHOI'O OTHOIIEHUS K IPUPOZE, OCO3HAHUE
HEOOXOJUMOCTH INPUMEHEHMsI JOCTIKEHMH (U3UKM M TEXHOJIOTMH JUIsl  PaLUOHAIbHOIO
IPUPOIONOIB30BAHUS;

® [IOHMMAaHUE XUMUYECKHUX OCHOB U IPUHIUIIOB IPOBEICHUS OIBITOB M PEAKIHii, CPEACTB 3aLUThI
OBITOBBIX NMPHOOPOB, MPOMBIIUIEHHBIX TEXHOJOTHYECKUX MPOLIECCOB, BIUSHUS UX HAa OKPYXKAIOIIYIO
Cpeny; OCO3HaHHE BO3MOXHBIX MPUYNH TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod;

e (QopmMHpOBaHUE NPEACTABICHUN O HEPAlMOHAJIHLHOM HCIOJb30BAHUHM MPUPOAHBIX PECYPCOB M
SHEPIUH, 3arPSA3HEHNN OKPY>KAIOILEH Cpebl KaK CJIEICTBUE HECOBEPILIEHCTBA MAIIMH U MEXaHNU3MOB;

® OBJIaJICHME OCHOBaMH O€30MACHOTO HCIOJb30BAaHUS PEAKTUBOB M XHMHKATOB B OBITY M Ha
IPOM3BOJICTBE BO H30€KaHHE HX BPEIHOTO BO3JCHCTBUS Ha OKPYKAIOLIYIO CPEeLy U OpraHu3M
YeJioBeKa

e  @OopMBbI NPOMEKYTOYHOH ATTECTALMM 110 NIPEIAMETY.

e PabGouas mnporpamMmma mpemycMaTpuBaeT cleayrone (GopMbl MPOMEKYTOUHOU U
UTOTOBOW aTTECTallUM: KOHTPOJbHBIE pPabOThl, TECTHUpPOBaHHE, 000OILAOLINE YPOKH.
B y4yeOHO-TemMaTH4yecKOM IJIaHMPOBAHUU MPOrpaMMbl MaTepuan nojenéH Ha 5 tem. B
KOHIIE KaX/J0M TeMbl NpPeayCMOTpEHbl 000O0mIamue YpoKH, HaleleHHble Ha
KOHKPETH3ALUIO MOJIYYEHHBIX 3HAHNUMN, BBIIIOJIHEHUE YYALIUMUCS NIPOBEPOYHBIX 3aJaHUN
B (pOpMe TECTUPOBAHMS WIM KOHTPOJBHBIX pabOT, KOTOPHIE MO3BOJAT YOAUTHCS B TOM,
YTO OCHOBHOW MarTepuall MMM YycBoeH. Bce 3agaHus TOCTpOeHb Ha W3YYEHHOM
MaTepuaie, a MpearaeMblii (opmar MPOBEPOYHBIX 3aJaHUM M Mpolenypa HuxX
BBITMIOJTHEHUS 3HAKOMBI U TIOHSATHBI YYaIIUMCSL.

DopMbI KOHTPOJIA.

* cobecenoBaHue;

* SKCIIpecc-onpoch! (auddepeHTnpoBaHHbIN, HHIUBUIYATbHBIN ),
* 3aUer;

* camocTosITeIbHas paboTa;

* KOHTpOJIbHAas! paboTa (B ToM umcie nomarrnss KP)

* TECTUPOBAHUE;



* HaOJIO/ICHHE.
Buabl KoHTpOJIS

* Ilo mecrty KoHTposisi Ha OJTamax OOY4YEHHs: CTapTOBBIM, TEKYIIMH, HTOTOBBII
(BBIXOIHOM).

* Ilo cmoco0y opraHu3anmuy KOHTPOJIS:  B3aWMOKOHTpPOJIb, KOHTPOJb Y4UUTEl,
CaMOKOHTPOJIb.

* [To BeqymM QyHKIMSM: TUArHOCTUYECKUHN, CTUMYIIMPYIOLIHHA, KOHCTaTHP YOI,

* [lo cnocoOy nomy4yeHus MHPOPMALUU B XOJ€ KOHTPOJSA: YCTHBIM MeTOA (BKJIHOYAET
OIpOCHI, cOOECEIOBaHMS, 3a4€Thl), MUCbMEHHBIN METOA (MCIOJIB3YET KOHTPOJIbHBIE, PA3INUHbIE
IIPOBEPOUHbIE PAOOTHI), IPAKTUYECKUHA METOJ| (COCTOMT B HAOJIIOJICHHE 32 XOJOM BBIIOJIHEHUS
NPAaKTUYECKHUX U J1a0OPaTOPHBIX paboT, a TAKKE MPOEKTOB).

ILnanupyveMble pe3yabTAThI H3VUE€HUS YUEOHOI0 IIpeaMeTa.

JINYHOCTHBIMM pe3yIbTaTaMM O0YUYEHUSI XUMUU B CPEIHEN 1IKOJIE SBISIOTCA:

— TOTOBHOCTH M CLIOCOOHOCTH O0YYAIOIINXCSl K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIICUETOBEYECKUMHU IIEHHOCTSIMH U UAeaJaMH TIPaXKIaHCKOTO
00I11eCTBA;

— MPUHATHE U peau3alusl [eHHOCTEH 30pOBOro U 0OEe30MacHOro oOpasa KHU3HHU,
OepexkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY
U TICUXOJIOTUYECKOMY 37I0POBBIO;

— HETIPUATHE BPEIHBIX PUBBIYCK: KYPEHUS, YIIOTPEOICHUS aTKOTOJISI, HAPKOTHUKOB.

— YBa)KE€HHUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH nepea PoauHol, ropaocTtu
3a CBOM Kpai, cBow PoauHy, Mponuioe M HACTOAIIEE MHOTOHAIMOHAJIBHOIO Hapoja
Poccuu;

— TPUHATAE TYMAHUCTHYECKHX IICHHOCTCH, OCO3HAHHOE, YBAXHUTEIHHOC U
J00posKenaTebHOEe OTHOILIEHHE K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CHOCOOHOCTh K CONEpPEeKUBAHUIO M (OPMUPOBAHHME IMO3UTUBHOTO OTHOILEHUS K
JTIOASM, B TOM YHCIE€ K JMIAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS U
MHBaJIM1aM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3HUECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIFO/ICH, YMEHHE OKA3bIBaTh MEPBYIO TOMOIIIb;

— pa3BUTHE KOMITETEHITUI COTPYTHUYECTBA CO CBEPCTHHKAMH, JACTHBMH MIIAJIIICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOM, yuyeOHo-
HCCJIEIOBATENIbCKOM, MPOEKTHON U IPYIMX BUJAX JESATEIbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE
JIOCTOBEPHON HHQOpMAIME O MEepPeAOBbIX IOCTHKCHHUSX M OTKPBITUSX MHUPOBOU U
OTCUYSCTBCHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U
00111eCTBA;

— TOTOBHOCTh M CITOCOOHOCTh K 00pa30OBaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATENbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpPa30BaHUIO
KaK yCIIOBHIO YCIIENTHOM MpodecCuOHaIbHON 1 O0IIECTBEHHOM IS TEIbHOCTH;

— DKOIIOTUYECKasl KyJIbTypa, OepexHOe OTHOIICHHS K POIHOW 3emiie, MPUPOIHBIM
OorarctBam Poccum w Mupa; TMOHUMaHWE BIHUSHUS COIMHATBLHO-IYKOHOMHUSCKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHONM M COLMAIBHOW CpEelbl, OTBETCTBEHHOCTH 3a
COCTOSTHUE TPUPOTHBIX PECYPCOB; YMEHHUS W HABBIKM Pa3yMHOTO MPUPOJIONOIH30BAHHUS,
HETePIIMMOE OTHOIIEHUE K JEHCTBUSM, MPUHOCAIIUM BpPEIl IKOJIOTHUH; TMPUOOpETEHHE
OTIbITa 3KOJIOTO-HAIPABIEHHOM 1€ATEIbHOCTH;

— OCO3HaHHBIH BBIOOp Oyaymied mnpodeccuu Kak MyTh U CIOCO0 peau3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAaHOB;



— MOTPeOHOCTh TPYAUTHCS, YBWKEHHE K TPYAY M JIOAAM TPYAd, TPYIAOBBIM
JOCTH)KEHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHE K Pa3HbIM
BHJIaM TPYJIOBOH AESATEIBHOCTH.

MetanpeaMeTHble pe3yJbTaThbl 00Oy4eHUS XMMUU B CpEIHEH IIKOJIE IMpeICTaBIICHBI
TpeMs I'pyNIaMu YHUBEPCAIbHBIX YUE€OHBIX AEHCTBHM.

PeryasiTuBHble YHHBepPcAJbHbIE YUeOHbIE 1eiiCTBHS
Buvinycknuk nayuumces:

— CaMOCTOSATEIIBbHO ONPEAENATh LENH, 3aaBaTh 1apaMETPbl U KPUTEPUH, 110 KOTOPHIM
MOYKHO OIIPEJIEJIUTh, YTO 1IeJIb JIOCTUTHYTA;

— cTaBUTh U (OPMYNIHUPOBATH COOCTBEHHBIE 3aJaud B  00pa30BaTENbHOU
NEeSITeAbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- BI)I6I/IpaTB IyTb JOCTWIKCHHA LCJIH, INIAHUPOBATH PCUICHUC ITOCTABJICHHBLIX 3a4a4,
ONTUMU3UPYS MaTepUAIIbHbIE U HEMaTepUaAJIbHbIE 3aTPAThI;

— OpraHu30BBIBaTh 3(PPEKTUBHBINA MTOUCK PECYpPCOB, HEOOXOAMMBIX JIJISI JTOCTHKCHHUS
HOCTaBJIEHHOW 11eJIN;

— COIOCTaBIATh IOJIYYEHHBIM pPE3yJbTaT AEATENBHOCTU C IIOCTABJICHHON 3apaHee
LEJIBIO.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS
Buvinycknuk nayuumcea:

— HUCKaTb M HaxoAUTh OOOOIIEHHBbIE CIOCOOBI peIIeHUs 3ajad, B TOM 4YHCIIE,
OCYILIECTBIISATh Pa3BEPHYTHIH MHPOPMALIMOHHBIN [TOMCK U CTaBUTh Ha €r0 OCHOBE HOBHIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

— KPUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(OPMALIMIO C Pa3HBIX MO3UIIMM,
pacrio3HaBaTh U (PUKCHUPOBATH NPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;

— MCIOJIb30BaTh Pa3JINYHbIE MOJEIBHO-CXEMAaTUYECKHE CPEACTBA JUIS MPEICTABICHUS
CYLIECTBEHHBIX CBSI3¢M M OTHOLIEHWH, a TaKKe IPOTUBOPEUUM, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

— HaxXOAWTh W IPHUBOJUTH KPUTHUYECKHE apryMEHTbl B OTHOUICHWM JEHCTBUH U
CYXKIEHHUM JIpyroro; CHOKOMHO M pa3yMHO OTHOCHTHCSI K KPUTHUECKUM 3aMEUYaHUSIM B
OTHOILIEHUH COOCTBEHHOTO CYXJEHHs, pacCMaTpUBaTh UX KaK Pecypc COOCTBEHHOIO
pa3BUTHS;

— BBICTpaMBaTh WHAMBHUIYalbHYI0 0Opa30BaTEbHYIO TPACKTOPHIO, YUHUTHIBAs
OTpaHUYEHUSI CO CTOPOHBI JPYIMX YYAaCTHHUKOB U PECYPCHBIE OIpaHUYECHMS; MEHSTh U
yIEp>KUBaTh pa3HbIe IO3ULNU B TIO3HABATEIBHOM JEATEIBHOCTH.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Buinycknuk nayuumces:

— OCYILIECTBIIATH JEJIOBYI0D KOMMYHHMKALMI0 KAaK CO CBEPCTHUKAMH, TaK MU CO
B3pOCTBIMH (KaK BHYTPH OOpa30BaTEIHPHOW OpraHW3alMHM, TaK M 3a €€ Mpeenamu),
nox0uparh TMapTHEPOB MJIs JEIOBOM KOMMYHUKAIIMM HCXOAS W3 COOOpaKeHH
PE3YIBTAaTUBHOCTHU BSaHMOJIefICTBPIH, a HC JIMYHBIX CHMH&THI}’I;

— IIPU OCYIIECTBIECHUH TPYIIOBOM pabOThI OBITH KaK PYKOBOJUTENEM, TaK U YICHOM

KOMaHbl B Pa3HbIX poJsiX (reHepaTop WAeH, KPUTHUK, UCTIOIHUTENb, BHICTYIAIONINH,
9KCIEPT U T.1.);

— Pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIb30BAaHHUEM
AACKBATHBIX (yCTHI:IX n HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

IIpeameTHbIe pe3yabTaThl 00yUEHHS] XUMHUU B CPEAHEH IIIKOJIE



Buvinycknuk na 6azoeom ypoene nayuumca:

— packpbIBaTh HAa TPHMEpPAX pOJIb XUMHH B (POPMHUPOBAHWU COBPEMEHHOW HAYYHOU
KapTHUHBI MUpPa U B PAKTUYECKON I€ATEIbHOCTH YEJIOBEKa;

— JIEMOHCTPUPOBAaTh Ha TMpUMEpax B3aUMOCBS3b MEXKIYy XUMHECH U JPYTUMH
€CTECTBEHHBIMU HAYKaMU;

— PpacKpblBaTh Ha TMpUMEpax IOJOKECHHUS TEOPHUH XHUMHYECKOro cTpoeHus A.M.
byrneposa;

— noHumarth (pusndeckuii cmuica [lepuoguyeckoro 3akona J[.M. MenaeneeBa U Ha e€ro
OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB U 00pa30BaHHBIX UMH
BEIIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSACHATH MPUIMHBI MHOTOOOPA3Hsl BEIIECTB HA OCHOBE OOMIMX MPEICTABICHHUA 00 HX
COCTaBE M CTPOEHUU;

— MPUMEHSATD MPABHUJIa CUCTEMATUYECKOW MEXTyHApOIHON HOMEHKIIATYPhl KaK CpeJICTBA
pa3inyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHHUIO;

— COCTaBJISITh MOJICKYJISIPDHBIE M CTPYKTYypHBIE (DOPMYJIBI OPraHWYCCKUX BEIIECTB Kak
HOCHUTENIeH MH(POPMAIUK O CTPOSHUHU BEIECTBA, €0 CBOWCTBAX W NMPHHAIICKHOCTH K
OTIPEIETICHHOMY KJIACCY COCTMHEHUH;

— XapaKTepHu30BaThb OPraHMYECKHE BEIEeCTBA IO COCTaBY, CTPOCHHIO U CBOWMCTBaM,
yCTaHaBIUBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXAY TAaHHBIMU XapaKTEPUCTHUKAMU
BEIIECTBA;

— MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIMM, PaCKPHIBAIOIINX XapaKTEPHBIE CBOMCTBA
TUMAYHBIX ~ TIPEJICTABHTENICd KJIAaCCOB OpPraHUYECKMX BEIIECTB C IENbI0  HX
uacHTH()HUKAIMN 1 00BICHEHUS 001aCTH TPUMCHCHUS;

— MPOTHO3UPOBATH BO3MOKHOCTD ITPOTEKAHUS XUMUYECKUX PEAKIIMA Ha OCHOBE 3HAHHUH O
TUTAX XUMUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

— HCIMOJb30BaTh 3HAHUS O COCTaBE, CTPOEHUU M XMMHUYECKHX CBOMCTBAX BELIECTB IS
0e30macHOTO MPUMEHEHUS B MPAKTUUECKON JIEATETbHOCTH;

— MPUBOJUTH MIPUMEPHI MPAKTHUECKOTO HUCIOIB30BaHuUs MMPOIYKTOB NepepaboTku HedpTH
Y TIPUPOTHOTO T'a3a, BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH (ITOTUATHIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

— MIPOBOJIUTH OIIBITHI IO PACMIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TJIMIIEPUHA, YKCYCHOM
KHUCTIOTHI, HETIPEAETbHBIX JKUPOB, TIIFOKO3bI, Kpaxmalna, OETKOB — B COCTaBe MHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

— BJIQJIETh MPaBUJIAMU U TIpUeMaMu 0e30MacHOi padoThl ¢ XUMHUYECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHaBIIMBaThb 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOM pEAKIUU M CMEIIECHUS
XUMHUYECKOTO PaBHOBECHS OT pa3IMYHBIX (PAKTOPOB C LENBI0  OMpEeIeTIeHUs
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TIPOLIECCOB;

— IPUBONTH MPUMEPHI TUPOIIU3A COJIEH B TIOBCETHEBHOM KM3HU YEIIOBEKA,;

— TPUBOAUTH MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEICATSILHOCTH OPTraHU3MOB;

— TPUBOIUTH TPUMEPHl XMUMHUYECKUX PEaKIHid, PACKPHIBAIOIIUX OOIIHME XHUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;

— TPOBOAWTH pacyeThl Ha HAXOXKJIEHUE MOJEKYISIPHOU (GOopMyJbl YIIEeBOAOpOAa IO
MPOJYKTaM CTOpaHUs W IO €ro OTHOCHUTEIhHON IIJIOTHOCTH M MAacCOBBIM JIOJSM
3JIEMCHTOB, BXOAIIMX B €r0 COCTaB;

— BJIQJIETh MPaBWJIaMH OE30MAaCHOTO OOpaIEeHUs C €IKUMH, TOPIOYUMU B TOKCHUYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBON XHMHH;

— OCYHIECTBJISITh MOUCK XUMHUYECKON MH(POpMAIMK IO HA3BAaHUAM, MACHTH(HUKATOPAM,
CTPYKTYpPHBIM (hOpMyJIam BEIIECTB;

— KPUTHYECKH OIIEHWBATh W HHTEPIPETHUPOBATH XHUMHYECKYI0 HMH(POPMAIIHIO,
COJIeprKalIyrocst B COOOIIEHUSIX CPeCTB MaccoBoi nHpopmanuu, pecypcax MHTEpHETA,



Hay4HO-TIOMYJISIPHBIX CTaThbIX C TOYKU 3PEHMS €CTECTBEHHO-HAy4YHONH KOPPEKTHOCTH B
LEJISAX BBISIBICHUS OUIMOOYHBIX CYXAEHUN U (POPMUPOBAHUS COOCTBEHHOM MO3ULINN;

— IPEACTaBIATh IIYTH PEHICHUs TTT00ANBHBIX MPOOJIEM, CTOSIIUX Mepe]] YeI0BEYECTBOM:
9KOJIOTUYECKUX, FHEPI€TUUECKUX, ChIPHEBBIX, U POJIb XUMHUH B PELIEHUU 3TUX IIPOOIIEM.

BblnyCKHMK Ha 0a3080Mm YPOGBHE ROJIyHum 603MOHCHOCHIb HAYHUMBCA:

— WUIFOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U 3BOJIIOIIUI0 OPraHUYECKON XMMUU KaK
HayKH Ha Pa3JMYHbIX UCTOPUYECKUX ATAIAX €€ Pa3BUTHS;

— UCTOJIb30BaTh METOAbl HAYYHOTO [TO3HAHUS IPU BBIMOJIHEHUH ITPOEKTOB U y4eOHO-
MCCJIEIOBATEIbCKUX 3a/]au 110 U3YYEHHUIO CBOWCTB, CLIOCOOOB MOJyUEHUsS U
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

— OOBSCHATH MPUPOJTY U CIIOCOOBI 00pa30BaHUsI XMMHUECKOH CBSI3U: KOBAJICHTHON
(TONSAPHOM, HETIOIAPHON ), HOHHOW, METaJUTMYECKOU, BOJOPOHON — C IICIIBIO
ONpeAeseHUs XUMUYECKOW aKTUBHOCTH BEILIECTB;

— YCTaHABJIMBATh TEHETUUECKYIO CBA3b MEXKAY KJIaCCAMH OPTaHMYECKUX BEIIECTB /s
000CHOBaHUSI MPUHIUITUATIEHON BO3MOXKHOCTH MOJYUYEHUSI OPTAaHUUYECKUX COSAMHEHUMN
3aJIaHHOT0 COCTaBa U CTPOEHUS;

— YCTaHABJIMBATh B3aUMOCBSI3H MEX 1Y (aKTaMHu U TEOpUEH, TPUUUHOMN U CIIEJICTBUEM
[IPU aHaJIU3e MPOOIEMHBIX CUTYalli 1 000CHOBAHUU TPUHUMAEMBIX PEIICHUN Ha
OCHOBE XMMHYECKHUX 3HAHUU.

OCBOCHHE 3HAHUH O XMMUYECKON COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA,
BAKHENIIMX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;

OBJIaJleHHe YMEHUSIMU TTPUMEHSIThH MOJIy4eHHbIE 3HAHUS 1151 OObSICHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBICHUN U CBOMCTB BEILIECTB, OIIEHKH POJIM XUMHUU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUU HOBBIX MaTE€pUAJIOB;

Pa3BUTHE [T03HABATEIHHBIX HHTEPECOB U MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CAMOCTOSATEIHHOTO MPHUOOPETEHUSI XUMUYECKUX 3HAHUM C UCTIOJIh30BAHUEM
Pa3IMYHBIX UCTOYHUKOB WH(OPMAIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

BOCIUTaHHeE YOS KIEHHOCTH B TO3UTUBHOM POJIM XUMHUU B )KM3HH COBPEMEHHOTO
o01ecTBa, HEOOXOIUMOCTH XUMHUECKH TPAMOTHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarollleu cpere;

NpUMeHeHHe MOJYYeHHbIX 3HAHUMH U YMEHUI /111 6€3011acHOT0 UCIIOIh30BaAHUS
BEIIIECTB U MAaTEPUAJIOB B OBITY, CETLCKOM XO0341CTBE U Ha MMPOU3BOJICTBE, PEIICHHUS
MPAKTUYECKUX 337124 B IOBCEHEBHOM KU3HU, MPEIYIPEKACHUS SIBJICHUM, HAHOCSIIIUX
BpEJl 3I0POBBIO YerioBeKa 1 OKpyxatoLen cpeae.

IIpeaMeTHLIE Pe3YaLTATHI B COOTBETCTBHH ¢ TpedoBanuavu ®I'OC COO

c(OPMHPOBAHHOCTh 3HAHUH O XHMHUHM KakK IIEJIOCTHOW pa3BUBAIOIIEHCS CHCTEME B
€MHCTBE U B3aUMOJICHCTBUH €€ OCHOBHBIX Pa3/IEeJioB;

BJIaZICHUEC 0a30BBIM HOHITUHHBIM armapaToM TOYHBIX HAYK;

BJIAACHUC YMCHUAMMU BBIABIIATH NPUYMHHO-CICICTBCHHBIC, CI)YHKI_[I/IOHBJ'II)HI)IQ U OpYyrue
CBSI3M Hay4HbIX 0OBEKTOB U MPOIIECCOB;

c(OPMHPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX TEHJAEHIMSAX U BO3MOXKHBIX
NEePCHEeKTHBAX PAa3BUTUS XUMHH KaK HayKH B INTOOAIBHOM MUDE;

c(OPMHPOBAHHOCTh MPEJACTABICHUA O METOAaX IO3HAHUS XUMHUYECKUX SBICHUH H
IPOLIECCOB;

BJIaACHUC YMCHUSAMU HNPUMCHATL TIOJYUYCHHBIC 3HAHUSA B HOBCCIIHGBHOI\/'I KHU3HU,
IPOTHO3UPOBATh MOCIEICTBHSI IPUHUMAEMBbIX PELICHUH;



. c(OpMUPOBAHHOCTh HABBIKOB OIICHUBAHHUS HaydyHOM WH(pOpMaluu, YMEHHMH IOHCKa
UHPOPMALIMK B UCTOYHHMKAX PA3IMYHOTO THIIA JUIsI PEKOHCTPYKIIMH HEIOCTAIOIINX 3BEHHEB
C 1eNbl0 OOBSICHEHUS! M OLEHKH Pa3HOOOPA3HBIX SIBJICHUH M NPOLIECCOB B OKPY)KAIOILIEM
MUpe.

IIpeameTHbIe pe3yabTaThbl B c00TBeTcTBUU ¢ OOII COO
Crtpoenue BemecTrBa

HpeOMemeze pe3yibmambvl OC60EHUA MeMbl NO360JIAI0M.!

— QopmynupoBaTh U OOBSICHATH (HU3UYECKHI CMBICT MOPSAKOBOTO (aTOMHOT0) HOMEpa
XMMHUYECKOI'O 3JIEMEHTa, HOMEPOB TIpYIIbl U IEpUoJa, K KOTOPbIM OH NPHUHAIJICKUT B
nepuoanueckon cucreMe /1. 1. Menneneesa;

— 3aKOHOMEPHOCTU HM3MEHEHMsI CBOMCTB XMMUYECKHUX JIEMEHTOB MalbIX MEPHOIOB U
TJIABHBIX TOATPYIIIL;

— MPHUYUHBI CXOJCTBA U Pa3IMYMsl B CTPOCHUU aTOMOB XUMHUYECKUX 3JIEMEHTOB OJJHOI'O
IIEpHO/Ia U OJHOM INIABHOW MOATpyMNIbI Iepuoandeckon cucreMsl J[. . Menneneesa;

— TMPUYHUHBI MHOTOOOpa3usl BEILLECTB;

— CYIIHOCTb IIPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUS;

— YCJIOBUS TOPEHMSI U CIIOCOOBI €ro MPEKpaIleHus;

— CYIIHOCTb PEaKIIMM HOHHOTO 0OMEHa;

— 3aBUCHMOCTb CBOMCTB BEILECTB OT BHJIa XUMUUECKOM CBS3H.

— KJIacCU(UIMPOBATh arperaTHble COCTOSHUS BEIIECTBA, XapaKTEpU30BaTh W3MEHEHUS
CTPYKTYPBI arperaTHblX COCTOSHUM BellecTBa NpH (pa3oBbIX Iepexoiax;

XuMHYECKHE peakmun
Hpedmemﬁble pe3yibmambvl OC60EHUSA MeMbl NO360JIAION.!

— q)OpMy.]'II/IpOBaTB U OOBICHATH OCHOBHBIC 3aKOHBI XUMUH: COXPAaHCHUC MaCChl
B€HICCTB, ITOCTOSAHCTBA COCTAaBa, nepnozmqecxnﬁ 3aKOH;

OCHOBHBIC TCOpHUHN XUMHMU: XUMHYECKOM CBsI3H, SHCKTpOHHTquCKOﬁ Jucconuanuu,
CTPOCHUS OPraHUICCKHUX COCHHHGHHﬁ;

— HAa3bIBaTh U3YYECHHBIE BEIIECTBA 10 «TPUBUAIBHON» U MEXAYHAPOIHON
HOMEHKJIATYypE;

— OIPEAEIIATh: BAJICHTHOCTh U CTEIIEHb OKHMCIICHHUS] XUMHYECKHUX JIEMEHTOB, THII
XUMUYECKOH CBSA3U B COCAMHEHUAX, 3aps/l HOHA, XapaKTep CPeIbl B BOAHBIX PACTBOPAX
OpPraHWYECKHUX COECIMHEHMM, OKMCINTEIb U BOCCTAHOBUTEND, IPUHA/JIEKHOCTD BEIIECTB
K pa3JINYHbIM KJIacCaM OPraHU4E€CKUX COCIUHEHUN;

— XapakTepu30BaTh: OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAUHEHUN; CTPOCHUE U
XUMUYECKHUE CBOMCTBA U3YUYECHHBIX OPraHUYECKUX COCIUHEHUN;

— OOBSACHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMSI; IIPUPOTY
XUMHUYECKOH CBS3M (MOHHOM, KOBAJIECHTHOW, METAJUIMYECKOH ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIMH U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3JINYHBIX (PaKTOPOB;

BBIIIOJIHATh XUMUUYECKHUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIIINX OPraHUYECKUX
BEIIECTB;

—IIPOBOJIUTH CAMOCTOSITEIbHBIN MOMCK XUMHUYECKONH MHPOPMALIUH C UCTIONIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIONMYJSPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCIIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHHU JJIsi 00pabOTKHU U
nepesayd XuMU4ecko HHpopMaluu 1 €€ mpeICTaBIeHHs] B pa3IN4HbIX (hopMax;

—HCIOJIB30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHUS B TIPAKTUUECKOM NESATEIBHOCTH U
IIOBCETHEBHOM JKU3HM JUISL:



— OOBSICHEHHS] XUMUYECKUX SIBIICHUH, TPOUCXOSIINX B IPUPO/JIE, OBITY U Ha
MIPOU3BOJCTBE;

—  OmpeJieseHUsI BO3MOKHOCTH POTEKAHUSI XMMHUUECKUX MPEBpAIICHUHN B
Pa3JIMYHBIX YCJIOBUSAX M OIEHKHU UX MOCJIEACTBUL;

— BKOJIOTMYECKH IPaMOTHOIO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;

— OIICHKH BIUSHHUS XMMHUYECKOTO 3arpsA3HEHHS OKPYKAlOIEel cpeJibl Ha OPraHUu3M
YeJIOBEKa U JIPYTUE KUBBIE OPraHU3MBIL;

— 0e30IacHOr0 00paIleHus ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU,
1a00paTOPHBIM 000PYIOBaHUEM;
— TIPUTOTOBJICHUS PACTBOPOB 33JIaHHON KOHIIEHTPAIIMU B OBITY ¥ Ha TIPOU3BOJICTBE;
KPUTUYECKOW OIIEHKHA JIOCTOBEPHOCTH XHMHYECKON WH(MOpMAlUK, MOCTYMAOMEeH u3
Pa3HBIX UCTOYHHUKOB
BeniecTBa U MX CBOliCTBa

IIpeomemnmvle pe3ynomamsl 0c80eHUA MeMbl NO3BOIAION
dopmynuposams u 06vACHAMD '

— XUMHUYECKHH 3JIEMEHT 0 €r0 CUMBOJLY;

— BEIIECTBA MO UX XUMUYECKUM (popmyiiam;

— CBOMCTBA HEOPTaHUYECKUX U OPTraHHUYECKUX BEIIECTB;

— (pyHKIMOHAIBHBIE TPYIIIBI OPTaHUYECKHUX BEIICCTB;

— MPU3HAKU U YCIOBUS OCYIIECTBIICHUS XUMHUECKUX PEAKIIUM;

— (bakTOpPBI, BAUSIONINE HA CKOPOCTh XUMUICCKON PEAKITUY;

— THUIIbBI XUMHUYECKHUX PEaKIIHii;

— OMOJIOTUYECKU BAKHBIC OPTaHUICCKUE COSTMHCHUS (YTIICBOIBI, KHUPHI, OCIKH).
Knaccuduuuposamso:

— HPOCTHIC U CIIOKHBIC BCIICCTBA,

— MPUHAJIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIIaccy;
—  BaJICHTHOCTh W (WUJIM) CTEMEHb OKHUCJICHUS XHWMHUYECKUX DJIEMEHTOB B OMHApHBIX

COCIMHCHUSX

— BHJI XUMUYECKOU CBSI3U MEX/y aTOMaMH B TUITMYHBIX CITy4asiX:

a) MEJ0YHON MEeTaJlll — TrajoreH,

0) BOJIOpO — TUITUYHBIC HEMETaJLIHI,

B) B MOJIEKYJIaX MPOCTHIX BEIIECTB;

— THUIl XUMHYECKON peakIuu:

a) MO YUCIIY U COCTaBY UCXOAHBIX BEUIECTB U MPOIYKTOB PEAKIIUH,

0) Mo xapakTepy TeroBoro dddexra,

B) 10 U3MEHEHUIO CTENEHEW OKUCIECHUSI XUMUYECKUX DJIEMEHTOB.
Cocmagname:

— (opMynbl HEOPTraHMYECKUX COSAMHEHUU (IO BaJCHTHOCTH XMMHUYECKUX DJIEMEHTOB
WJIU CTETICHU OKHUCIICHHUS);

— MOIIEKYJISIpHBIE, CTPYKTYpHBIE (POPMYITBI OPTaHMUECKHX BEIIECTB;

— CXEMBl pacmpelelieHHs DJJIGKTPOHOB B aTOMaxX XHUMHYECKHX DJIEMEHTOB C
nopsiAKoBeIMH HOMepamu 1—20;

— ypaBHEHUS XUMUUYECKHUX PEAKIIUNA Pa3THIHBIX THIIOB;

— YpaBHEHHUS SJEKTPOJIUTUUECKOU JTUCCOLMAIIUN KUCIIOT, OCHOBAHUM, COJIEH;

— TIOJHBIC U COKPAIIICHHBIC HOHHBIC YPaBHEHUS peaKIuii oOMeHa.
Xapaxmepu3zoeambw:

— KaveCTBEHHBLIM M KOJIMUYECTBEHHEIM COCTAB BEIIIECTBRA,

— XUMHUYECKUE AIIEMEHTBI MaJIbIX MEPUOOB, a TAKXKE KAIUM U KaJbIUH MO MOJ0KEHHUIO
B nepuoanueckoit cucreme . 1. MenaeneeBa u CTpOCHHUIO UX aTOMOB;



— CBONCTBA BBICIIMX OKCHUJOB 3JIEMEHTOB C NOPSAAKOBBIMU HOMepamu 1—20, a Taxxe
COOTBETCTBYIOIIKUX UM KHCIIOT U OCHOBAHUI;

— XMMMUYECKHE CBOMCTBA OPraHMYECKUX U HEOPraHUYECKUX BELIECTB;

— XHMMHYECKOE 3arpsi3HEHUE OKPYXKAarollel Cpelbl Kak CIEACTBHE IMPOU3BOICTBEHHBIX
IIPOLIECCOB (Ha IPHUMEpE IPOU3BOJCTBA CEPHOM KHUCIIOTBHI) U HENPABUIBHOIO HMCIOJIb30BaHUS
BEIIECTB B OBITY, CETLCKOM XO3S1CTBE;

— CIIOCOOBI 3aIUTHI OKPYKAIOIIEH CpeIbl OT 3arpsi3HEHUN;

— CTpOEHUE U 00I1Ke CBOMCTBA METAJLIIOB;

— CBS3b MEX/y COCTaBOM, CTPOEHHEM, CBOMCTBAMH BEILIECTB U UX IPUMEHEHUEM;

— 00JIaCTH MPAKTUYECKOTO MIPUMEHEHUs MOJMATHIICHA, METAJUIMYECKUX CILIAaBOB (YYTyH,
CTalb, TIOPATIOMUHUI), CUITUKATHBIX MaTEPUATIOB (CTEKIJIO, IEMEHT);

— cBoHcTBa W (U3UOJOTMUECKOE JeHCTBHE Ha opraHu3sMm okcuma yriepoaa (1),
aMMHMaKa, XJiopa, 030Ha, PTYTH, STHJIOBOTO CIIUPTa, OCH3UHA;

— COCTaB W TPUMEHEHHUE BEIECTB: MHIIEBOM COIbI, MEIHOT0 Kyropoca, Hona
(ciupTOBOM PACcTBOP), TITIOKO3BI, CaXapo3bl, Kpaxmaya U KJICTUYaTKH;

— KpYrOBOPOTHI YIliepoa, KUCIOpoaa, a30Ta B mpupoze 3emin (1o cxemam).

Buapbl nesitesibHocTH yuyammxces no ®IocC
[Ipy wu3yyeHMM MaTepuana IO OOIIECTBOZHAHHWIO MJIsS HCIOJB30BaHUS Ha YUeOHBIX
3aHSATUAX, BO BHEYPOYHOE BpEMs, NPHU BBHINOJHEHUU JIOMAITHUX 3aJaHUN HCIOJIb3YIOTCS
CIeyIOIINEe BUbI YUeOHO-TT03HABATEIBHOMN I€ATEIbHOCTH yUAIIUXCS:
| — BUABI 1EATETBLHOCTH €O CJIOBECHOM (3HAKOBOW) OCHOBOIA:
Cnymanue oObSICHEHUN yUUTeNs.
Crnymanue U aHanu3 BBICTYIUIEHUN CBOMX TOBAPHILEH.
CamocTosiTenbHas paboTa ¢ yaeOHUKOM.
Pabota ¢ HaygHO-TIOMYJISIPHOM JTUTEPATYpPOH.
OT160p 1 cpaBHEHHE MaTepUasa Mo HECKOIbKIUM UCTOUYHUKAM.
Hamnucanne pedepaToB u 10KI1a710B.
BriBoa 1 goKa3aTensCcTBO POpMyII.
AHanu3 Gopmyi.
[IporpammupoBanue.
Perrenre TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.
BrinosiHeHune 3a1aHuil 10 pa3rpaHUYEHUIO TTOHATHM.
Cucremaru3zanus yaeOHOTO MaTepuaa.
13. PenaktupoBaHHE IPOTPaMM.
Il — BUABI 1€ATEJIbHOCTH HA OCHOBE BOCIIPUSATHS 3JIEMEHTOB /1€iiCTBUTEILHOCTH:
1. HaGmroneHue 3a JEMOHCTPALUAMHU YUUTEIS.
2. IIpocmoTp yueOHBIX (HUITEMOB.
3. Ananu3s rpauKoB, TaOJIHII, CXEM.
4, OObscHeHre HAOIIOMAEMBIX SIBJICHUHN.
5. Awnanu3z npoOJeMHbBIX CUTYalHi.
111 — BUaBI 1eITeJILHOCTH C MPAKTUYECKOH (ONBITHOM) OCHOBOIA:
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
[IpoBenenue rccien0BaTENHCKOTO IKCIIEPUMEHTA.

CoNoOARWNE
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Conep:xanue TeM y4eOHOro Kypca

Crpoenne aroma u nepuoanyeckuii 3axon JI.M.MenneneeBa (6uacos)
OcHoBHBIE cBeJleHHs 0 cTpoeHHH aToMa. CTpoeHUe aToMa: SiApO U 3JIEKTPOHHAsE 000JI0UKa.
N3oronbl. XUMHUYECKUH 3JIEMEHT.. Y POBHU CTPOEHHUs BEILECTBA.




IHepuoauyeckas cucrema xumuueckux 3j1eMeHToB /[. 1. MeHnaesneeBa B cBeTe y4eHHS O
cTpoeHUuM aTomMa. PU3HUECKUI CMBICII HOMEPOB: 3JIEMEHTA, IIEpUOJa, TPyIIbl. BalleHTHBIE
AJIEKTPOHBL. DIEKTPOHHAsI KOH(PHUTYpaIusi aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOICTB
3JIEMEHTOB B NIEPHOJIaX U rpynnax. DJIEKTPOHHbIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.
dusiocopckue ocHOBBI 001IHOCTH [Ieproanyeckoro 3aK0Ha ¥ TEOPUU XUMHUYECKOT0
crpoenus. [Ipennoceuiku oTkpbiTus Ilepruoanueckoro 3akoHa U TEOPUU XUMHUYECKOTO
CTPOCHUH. Ponp muaHocTH B HUCTOPUHN XUMUH. Poin IMMPAKTHUKU B CTAHOBJICHHUU U Pa3BUTUU
XUMUYECKON TEOPHUH.

Ctpoenue Bemectrsa (13 yacoB)

HNonnas xumMu4ecKasi CBA3b H HOHHbIE¢ KPHCTAJUINYECKHEe PeéTKkH. KaTMOHBI Kak IPOAYKT
BOCCTAHOBJIEHMSI aTOMOB METAJJIOB. AHMOHBI KaK MPOJYKT OKHCIIEHUSI aTOMOB HEMETAJLIOB.
HonHast XuMu4ecKasl CBsI3b M MOHHAsI KpUCTAJUIMYECKas pelléTKa. IOHbI MpOCTHIE U CIIOXKHBIE.
KoBanenTHasi XumMH4ecKasi CBSI3b. ATOMHbIC H MOJICKYJISPHbIE KPUCTAVINYECKHe
pemréTkn. KoBaneHnTHas HenossipHas ¥ MOJISIPHAsS CBA3H. DIEKTPOOTPULIATENILHOCTh. KpaTHOCTH
KOBAJICHTHOH CBsi31. OOMEHHBIN U IOHOPHO-aKIIENTOPHBIN MEXaHW3MbI 00pa30BaHUs
KOBaJICHTHBIX CBA3€H. [10JIApHOCTD CBA3HU U NOJIAPHOCTH MOJIEKYJIbl. MOJIEKYIISIPHBIE U AaTOMHBIE
KPUCTAJUIMYECKUE PELIETKU.

Mertannn4yeckasi ¢B3b. MeTaluIMueCcKUe KpUCTAIIIMYECKHUE PEIIETKA. MeTandeckas
XUMHUYECKAsI CBSI3b: MOH-aTOMBI U 3JIEKTPOHHBIN ra3. @U3H4ecKue CBOMCTBA METAJUIOB U UX
IIPUMEHEHNE Ha OCHOBE 3TUX CBOMCTB. CIUIaBbl YEPHBIE U LIBETHBIE.

Bopopoanas xummnueckasi cBsi3b. BogopoaHas XuMudeckas CBA3b: MEKMOJIEKYJISIPHAs U
BHYTPUMOJIEKYJISIpHAs. 3HaYEHHE BOJOPOIHON CBSI3U B IPUPOJIE U JKU3HU YEJIOBEKA.
IHonumepsl. [Tonmepsl, UX MOTY4YEHUE: PEAKLIUN TOJIMMEPHU3ALUN U TTOJIMKOHICHCALINH.
ITnactmaccel. Bonokna. Heoprannueckue noammepsl
JucnepcHble cucreMbl. J[1criepcHbIe CUCTEMBL: THUCIIepCcHast (pa3a v JUCIepCHOHHAs! cpea.
Knaccugukaius 1ucnepcHbIX CUCTEM 110 arperaTHOMY COCTOSIHUIO U 110 pa3Mepy 4acTull (asbl.
['pyOonucniepcHble CUCTEMBI: AMYJIbCUH, CYCIIEH3HH, a3P030JIH1. TOHKOUCTIEPCHBIE CUCTEMBI:
30714 U renn. CHHEpe3uC U KoaryJisiusl.

Hemoncmpayuu.

Paznuunsie ¢popmsl [leproauueckoii cucreMsl xuMmudeckux 3nemenToB [1. . Menneneena.
Monenb KpucTaUIMUeCKON peméTku xuopuaa Hatpus. OOpa3iLbl MUHEPAJIOB C HOHHOM
KPUCTAJTIMYECKON PEIIETKON: KAJIBLIUTA, TAJIUTA, MOJEIH KPUCTAININYECKUX PEMIETOK «CYXOTro
apaa» (WM noja), anMasa, rpadura (wim kBapia). Mojens MoisipHoro 00béMa raza. O6pasiib
Pa3IMYHBIX JUCIEPCHBIX CUCTEM: OMYJIbCHUM, CYCIIEH3HM, adPO30JIEH, TeJIel U 30JIEH.
Koarymsuus. Cunepesuc.

Jlabopamopnvie onvimoi.

MopenvpoBaHue METANIMYECKON KpUCTAJUTMYeCKO peméTku. Jlenaryparus 6enka. [Tomydaenune
OMYJIBCUM PACTUTEINBHOTO Macia. [lonydenue cycnieH3un «M3BECTKOBOTO Mosiokay. Iloydenue
KOJUTOMJIHOTO pacTBOpa KypHUHOTO OeJKa U MCCle0BaHNE €ro CBOWCTB € MOMOIIIBIO JIa3epHOM
YKa3KH.

XuMmuuyeckue peakunu (15 yacos)

Knaccudukanusi xumudeckux peakuuii. Peakiuy 0e3 M3MEHEHUs1 COCTaBa BEIIECTB:
ajtoTponu3anuu u nzomepusanuu. [Ipuannel amtorponun. Kiaccudukanus peakuuii mo yuciy
U COCTaBY peareHTOB U NMPOJYKTOB U MO TerioBoMy 3 dekTy. TepmoxuMudeckue ypaBHEHUs
peaKkui.

CkopocTh XuMu4yecKux peakuuii. CKopocTb XUMHUYECKOH peakiuy U GakTopsl eé
3aBUCUMOCTH: IPUPOJA PEarupyroInX BEIECTB, IUIOMAb UX COTPUKOCHOBEHUS, TEMITEPATypa,
KOHIICHTpalLus 1 Hann4ue Katanuzaropa. Karanus. ®epmentsl. UTHTrHOUTOPBI.




XuMHYecKoe paBHOBecHE U croco0bl ero cmemeHusi. O6parumeie peakiuu. Oomas
XapaKTEPUCTUKA PEAKIIMU CUHTE3a aMMHUAaKa U YCIOBHS CMEIICHUS] PABHOBECUS
IIPOU3BOJCTBEHHOTI'O IIPOLIECCa BIIPABO.
I'maposus. I'naponus HeoOpatumplii 1 0OpaTtuMeblil. Tpu ciydas ruaposusa cojieid. Poib
TUIPONIN3a B 0OMEeHe BeliecTB. Posib ruIpoin3a B SHEPreTHIECKOM OOMEHE.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIE peakunu. CteneHpb okuciaeHuss. OKUcauTenb 1
BOCCTaHOBUTENb. OKHCIICHUE W BOCCTAHOBIICHUE. DIICKTPOHHBIN OanaHC.
DJIeKTPOJIM3 PACILIaBOB M pacTBOPOB. IIpakTHyeckoe npuMeHeHune
dekTposau3a. ['anpBanomnactuka. [aneBanocrerus. Padunupopanue.
Hemoncmpayuu.

DK30- ¥ 3HI0TEPMHUYECKUE Peakluu. TernIoBbIe ABICHUS MPU PACTBOPEHUH CEPHON KUCIOTHI U
aMMHAYHOH CEJIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT IPUPOJIbI BEUIECTB HA IPUMEPE
B3aUMOJICHCTBUS PACTBOPOB PA3IUUYHBIX KUCIOT OJUHAKOBOM KOHLIEHTPAIMHU C OJIMHAKOBBIMU
Kycoukamu (TpaHyjamH) IMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJNIOB (MarHus, [IMHKA,
JKeJle3a) ¢ pacTBOPOM COJISTHOM KMCIIOTHI. B3anMoelicTBre pacTBOPOB CEPHOM KUCIIOTHI €
pacTBopamu THOCYJIb(aTa HATPUS PA3IMYHON KOHIICHTPAIIUHU U TeMIepatypbl. Mojaens
KUITALLETO ¢i10s. PasiioxeHne nepokcuia BOJIOPO1a € MOMOILBI HEOPraHUYECKUX
KaTaJau3aTopoB (CoJieH jkene3a, HouAa Kallus) U IPUPOAHBIX 0OBEKTOB, COJIEpKAIINX KaTaaa3y
(ceIpoe msico, kaptodens). [IpocTeiinme OKUCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIAHN:
B3aMMOJICHCTBHE LIMHKA C COJISTHOM KUCIIOTOM U kene3a ¢ cynbdarom menu(ll). Moxens
aneKTpoau3Epa. Moenp 3IEeKTPOIM3HON BaHHBI JISl TOTYYEHHS aTFOMUHUSA.

Jlabopamopuvie onvimot.
[IpoBenenue peakuuii, UAYIKUX 10 KOHIIA, O npaBuiy beproiue. Pa3znoxenue nepokcuaa
BOJIOPO/Ia C TIOMOIIBIO MOKCH 12 Mapranna. CMeleHie paBHOBecHs B cucTteme Fe”" +
3CNS < Fe(CNS)3. UcnibiTanre MHAMKATOPAMU CPEIbl PACTBOPOB COJICH Pa3IMYHBIX THUIIOB.
BzaumogpeiictBue pactBopa cynbdara menu(ll) c sxene3om U TMIAPOKCHIOM HATPHSL.

Ilpakmuueckaa paboma.
Penrenue skcnepuMeHTaANbHBIX 33a4 110 TeEME «XHUMHUYECKask PeaKLusi».
BeurecTBa M X cBoiicTBa (25 4acoB)
Meranabl. O6mue ¢pusznueckue cBoiicTBa MetamnoB. Kimaccudukaiys MeTaaioB B TEXHUKE U
xumud. O0IIMe XUMAYECKUE CBOMCTBA METAJUIOB. Y CIIOBUS B3aUMOIEHCTBUSI METAJLIOB C
pacTBOpaMH KUCJIOT U cosieil. Meramnorepmus.
Hemeranusbl. biaropoansie rasel. Hemeraminsl kak okuciurend. Hemerannsl kak
BOCCTaHOBUTENHU. Psan anexTpooTputiatenbHocTH. HepTHBIE 1 611aropoHbIe Ta3bl.
Kuciaorsl Heopranuveckue u opranndeckue. KucioTsl ¢ TOUKH 3peHUsT aTOMHO-
MOJIEKYJIAPHOTO yueHHUsI. KuCI0ThI ¢ TOUKH 3peHHsI TEOPUU AIIEKTPOIUTHUECKON TUCCOLUALINAH.
Kucnotsl ¢ Touku 3peHust IpoToHHOH Teopun. O01IMe XUMUYECKUEe CBOWCTBA KUCIIOT.
Knaccudukanus Kucmuor.
OcHoBaHUS HEOPraHMYeCKUe U opranudeckue. OCHOBaHUS C TOUYKH 3PEHUST AaTOMHO-
MOJIEKYJIAPHOTO yueHUsi. OCHOBAHMS C TOUKH 3PEHUS TEOPUU AIIEKTPOIUTUUECKOM
nuccoranui. OCHOBaHUS C TOYKH 3pEHUS TPOTOHHOM Teopuu. O0I1re XUMUYECKUE CBOMCTBA
ocHoBanuil. Knaccuduxarus ocHoBaHUi.
AM¢oTepHbIe coeMHEHNs] HEOPTaHUYeCKHe U oprannyeckne. AMPoTepHbIe OKCUABI U
ruapokcuabl. [lonydenne u cBoiicTBa aM()OTEpHBIX HEOPTAHHUECKUX COSAMHEHU.
AMHHOKHUCIOTH — aM(OTEpHBIC OpraHuYecKue coequHeHus. [IenTru bl 1 nenTuIHas CBs3b.
Coumn. Knnaccuduxarus coneii. JKEcTkocTh BojbI U criocoObl €€ ycrpaHenus. [lepexon
KapOoHaTa B rujpokapOoHaT u oopaTHo. OO1IMe XUMUYECKUE CBOWCTBA COJIEH.

Hemoncmpavyuu.

Komneknusa metamio. Komteknus HemeraninoB. BzanmoneiicTBue KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTBI ¢ MeIbI0. Bembllika TepMUTHOM cMecH. Bemnblka 4épHoro nopoxa. BeltecHeHne
rajJjoreHoB U3 UX PaCTBOPOB APYTMMHM rajoreHamu. Bzanmonencrere nmapos
KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJISTHOM KUCIIOTHI M aMMHaKa («IbiM 0e3 orasy). [lomydenne




aMMUaKa U u3ydeHue ero cBorucTB. [lomyueHne aMmpoTepHOro THAPOKCHIA U H3yUEHUE ET0

cBOMCTB. [lomyueHnne )KECTKOM BOJBI U YCTPaHEHHE €€ )KECTKOCTH.
Jlabopamopnvie onvimol.

[Tonyyenue HepaCTBOPUMOIO TUAPOKCHUAA U €0 B3auMOECTBUE ¢ kKuciaoTon. MccnenoBanue
KOHILICHTPUPOBAHHBIX PACTBOPOB COJITHOU U YKCYCHOM KHCJIOT KarneJIbHBIM METOAOM IPHU UX
pa3baBiieHUU BOAOM. Pa3znuunbie ciydan B3auMOJICHCTBUS paCTBOPOB COJIEH aFOMUHUS CO
WENOYBI0. Y CTPAHEHUE KECTKOCTH BOBI.

Ilpakmuueckan padoma.
Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 TeMe «BeliecTBa u UX CBOWCTBAY.
XuMus B )KM3HU 0011ecTBa (8 yacoB)
Xumus u 310poBbe. JlekapcTBa, hepMEHTHI, BATAMHUHBI, TOPMOHBIL. [Ipo0ieMbl, CBS3aHHBIE C
IIPUMEHEHNEM JIEKAPCTBEHHBIX MPENapaToB. XUMUs B IOBCEIHEBHOM KU3HU. Moroue
yrcTsmue cpeacTsa. [IpaBuna 6e30macHoi paboThI O CpeACTBaMH OBITOBOM XUMUU. beITOBas
XUMHUYECKasi TPaMOTHOCTb. [[pOMBILIIIEHHOE MTOTyYeHNE XUMUYECKUX BEUIECTB HA IPUMEPE
MIPOU3BOJICTBA CEPHOU KUCIIOTHI. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl U €ro
MOCJIE/ICTBHUSI.

Xumuyeckas TexHosorus. [Ipon3soacreo ammuaka u MeTanoJ1a. XMMHYECKast TEXHOIOTHS.
XHUMHYECKHUE IIPOLECCHI, JIEKALIUE B OCHOBE IIPOM3BOJICTBA aMMHUAKA U METAHOJIA.
XapakTepucTuKa 3Tux nporeccoB. O01ue HayyHble TPUHIMITBI XUMUYECKOTI'0 IPOU3BOJICTBA.
XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT 00111eil KyJIbTypbl Yes10BeKka. MapkupoBka
YIaKOBOUYHBIX MAaTEPUAIIOB, 3JIEKTPOHUKU U ObITOBON TEXHUKH, SKOJIOTUYHOTO TOBApa,
IIPOJYKTOB IIUTAHUs, 3TUKETOK 110 YXOAY 3a OHECKIOM.
emoncmpauuu.

Mopaeinb NPOMBIIITIEHHON YCTAaHOBKH IOJYYEHHUs CEPHOM KUCIOTBI. MOI€IIb KOJIOHHBI CUHTE3a
ammMaka. BugeodparMeHTsl 1 craiibl 0 CTeNeHH YKOJIOTMUECKOW YMCTOThI TOBapa.

Jlabopamopnwie onvimoi.
N3yyenne MapKUpOBOK Pa3In4HbIX BUJOB IIPOMBIIUICHHBIX U IIPOAOBOJIBCTBEHHBIX TOBAPOB.

TemaTuueckoe IJIAHUPOBAHUE, XUMUA 12 kaace

Ne n/m | HaumeHoBaHue pasnienos, TeM Kon- B 1.4. mpakTuyeckue u

biok- BO KOHTPOJIbHBIE pabOTHI

Tema YacoB | MPAKT. KOHTD.

1. Crpoenue aroma U nepuoguydeckuii 3akon JI.11. 6 - 1
MeHieneena

2. CTpoeHue BemecTsa 13 1 1

3. XUMHUYECKUE PEaKIHU 15 2 1

4. BemecTBa 1 nx cBOMCTBa 25 5 1

5. XuMHSA B )KU3HU 00IIIECTBA 8 - -

6. O0600611IeHEe U3YYEHHOTO MaTepralia 3 - 1

Hroro: 70 8 5

MaTepuanbHO-TeXHMYECKoe U MH(POPMALIMOHHO-TEXHMYECKOoe obecneyeHmne

1. KabuHeT XuMun 1 XuMU4ecKas J1adopaTopus.
2. HabGopsl peakTuBOB U JabopaTopHOE 000pyI0BaHKE IO XUMHUH.




3. lllapocTepxkHEBBIE MOJEIHN OPTAHUYECKUX BEIIECTB U KPUCTAIIMYECKUX PELIETOK.
4. KomnsroTep.
5. Komtekunu npupoIHbIX COEAMHEHN, MUHEPATIOB, CHHTETUYECKHUX BEIIECTB.
ObopynoBanue KaOMHeTa XUMUM

Kabuner xumuu 060py10BaH CrielUAIbHBIM JEMOHCTPALIMOHHBIM CTOJIOM. [[i1st
obecrieueHus Jydiieid BUIMMOCTH JEMOHCTPAIIMOHHBIN CTOJ yCTaHABIICH Ha MOAUYME.

KabuneTr xuMuu 000pyI0BaH BBITSHKHBIM ITKa()OM, PACTIONIOKEHHBIM Y HAPY>KHOUM CTEHBI
BO3JIe OKHA . J[J1s1 mpoBeeHUS 1a00PaTOPHBIX OMBITOB UCITOIB3YIOT TOJBKO MHHHU-CITUPTOBKH.

Kabuner XxuMun OCHAIEH XOJIO0AHBIM BOOOCHAOKEHNEM U KaHAIN3aIUEN.

B komIuiekT y4eOHBIX MaTepUaIoB MOXUMUH 171 12 Kacca BXOJAT:

yueOHUKH (B KHUKHOU U SJIEKTPOHHOU opme);

TaOJIMIIbI, UIUTIOCTPALUH, U300pa3UTEIbHbIE IEKTPOHHBIE MaTEPUAIbI;
COOPHMKHU 3aJJaHU, AJIEKTPOHHbIE 00YYaIOII1E TPOrPAMMBI;

CIpaBOYHBIC M3AAHNUS, SHIUKIONEINH (B KHIKHOHN M DJIEKTPOHHOH opme);
KHUTH JJIs1 YTE€HUSL.

abrwbdE

Hazpaunsie MaTcpuaibl MOT'YT OBITh MNpEACTaBJICHBI KaK B BUAC TpaAUIIUOHHBIX I/I3I[3.HI/II71, TaK U
Ha 3JICKTPOHHBIX HOCUTCIIAX.

Komnnexm memoouueckux mamepuanos u nocobutl o ydyumeii eKkiodaent.

[IPOrPAMMHO-HOPMATUBHBIE IOKYMEHTHI;
TEMaTUYECKOE IUIAHUPOBAHUE;
MIpEMETHBIC U KYPCOBBIE METOUYECKHE TTOCOONS;

AwbhpeE

MCTOANYCCKHUEC PEKOMCHAAUWH 110 HU3YYCHHUIO OTACIBbHBIX BOIPOCOB, OpraHU3allun
yueOHOI paboTHlI.

B xaOuHeTe XMMHH €CTh aNTe4Ka, B KOTOPYIO BXOISAT:

. KryT KpoBOOCTaHaBIMBAIOIUN PE3UHOBBIN — 1 mmIT.

. Iy3pipp ans nbaa — 1 wT. (runorepMuyeckuii naker — 1 mr.).

. buHT cTepunpHpId, mmpokuit 7 X 14 cm — 2 .

. bunT cTrepunpHbIii 3 X 5 cM — 2 wT.

. buHT HecTepunbHBINA — 1 mT.

. Canderku crepunbHble — 2 VII.

. Bara crepunpnas — 1 ym.

. JlefikormacTeipb mupuHON 2 cM — | kaTymka, 5 cM — | karymika.
. bakTepunuaHbIN IEHKOIIACTBIPh Pa3HbIX pa3MepoB — 20 wmT.

10. CimproBoit pactBop nonaa 5%-uerit — 1 ¢urakos.

11. Boansblif pacTBOp aMMHaka (HalIaTIPHBIA CIUPT) B ammynax— 1 ym.
12. PactBOp nepokcuaa Bogoposaa 3%-apiid — 1 ym.

13. Ilepmanranar kaiaus KpucTauIMuecKuil — 1 yr.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Bamepuanbl — 1 y.

16. Hoxuauisr — 1 mt.

O 00 1IN DN K~ W~

HopMmbl OleHKH 3HAHUMH YYAIIUXCH 110 XUMHHU
(YCTHBIH, MUCbMEHHBbIH OTBET)



Ounenka «5»

1. OTBeT MOJHBIN U MPAaBUIbHBIIA HA OCHOBAHUM U3YUYEHHBIX TEOPUH.

2. Marepuan WU3J0KE€H B  ONPEIEICHHOM  JIOTMYECKOM  IOCJeI0BaTEeIbHOCTH
JUTEPATYPHBIM SI3BIKOM.

3. CnenaH caMOCTOSITENIbHBIN BBIBOJ K OTBETY.

4. IToka3aH HaBbIK B COCTABJICHUN YPaBHEHUHN peaklyil, KOMMEHTUPYIOILUX OTBET.

5. XapaKTepucTHKa 3JIEMEHTA JIJaHa MPAaBUIIbHO B CBETE TEOPUM CTPOEHUS aTOMA.

6. XapakTepuCTHUKa BELIECTBA JlaHa IIPABUIBHO B CBETE€ TEOPUHU 3JIEKTPOJIUTHUECKOU
JUCCOLIMAIIUY.

Ounenka «4»

1. OTBeT NOIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUH.

2. Marepuan H3JI0)KEH B ONPEAEICHHOM JIOrMYECKOW MOCIeN0BATENbHOCTH, HO
JIOTIYILIEHBI 2-3 HECYIECTBEHHBIE OINOKHU, UCIIPABICHHbIE 10 TPEOOBAHUIO YUUTEIS.

3. B cocraBieHuH YpaBHEHUH peaklMid AOMyIIeHbl 1-2 He3HauMTeNbHbIE OLIMOKH,
HCIIPABJIEHHBIE CAMUM YYEHUKOM.

Ounenka «3»

1. OTtBer mnonHBI, HO MpPU OBTOM [OINYIIEHA CYUIECTBEHHas OIIMOKA, WJIW OTBET
HETOJIHbIH, HECBSI3HBIH.

2. IloxazaHo yMeHue B COCTaBICHUH YPaBHEHUI PEaKIIUil, HE C/IeJaH BbIBOJ 110 OTBETY.

Ounenka «2»

1. Ilpu oTBeTe 0OOHAPYKEHO HEMTOHUMAHHUE YYALUMCS OCHOBHOI'O COZIEpKaHMsI y4EOHOTO
MaTepHaia Ui JOIYLIEHb! CYIeCTBEHHbIE OIIMOKH, KOTOPbIE YYallUiCs HE MOXKET UCIPAaBUTh
IIPU HaBOJSILKX BOIPOCAX YUUTES.

2. He noka3aHo yMEHME B COCTABJICHUN YPaBHEHUN PEAKIIUM.

Ounenka «1»

1. OtcyrcTBUHE OTBETA.

OuneHka NpaKkTH4ecKoil padoThI

OreHka CTaBUTCS Ha OCHOBAaHMM HaOJIOAEHUS 33 yJallUMHCS U MUCbMEHHOTO OTYeTa 3a
pabory.

Ounenka «5»

1. PaGoTa BbINOIHEHA MTOJIHOCTHIO, MPABUIIBHO.

2. CnenaHbl npaBUIbHbIE HAOIIOACHUS M BBIBOJIbI, COTJIACHO MOCTABICHHOM LIEIH.

3. DKCIepUMEHT OCYUIECTBIIEH 1O IUIaHY, C YYETOM TEXHUKH OE30MAaCHOCTH W MPaBUI
paboThI ¢ BelleCTBaMH U 00OPYIOBAaHUEM.

4. [IlposiBieHbl OpraHM3alMOHHO-TPYAOBbIE YMEHHUS (MOAJNEPKUBAETCA YHMCTOTA
pabouero Mecta U MOPAJOK Ha CTOJIE, SKOHOMHO MCIIONB3YIOTCS peakTHBHI), paboTa odopmieHa
FPaMOTHO U COIJIACHO TPEOOBAaHUSAM, COCTaBJICHbI YPaBHEHUS pPEaKIIUM.

5. B oopmiiennn ykazaHbl HaOIIOJCHUS U CIENIaHbl BBIBOIBI COTJIACHO LI PaOOTHI.

Ouenka «4»

1. Paborta BBINOJSHEHAa NPAaBUJIBHO, CHENAHBl MpPAaBUJIbHbIE HAONIOJEHUS U BBIBOJIBI,
HKCIEPUMEHT OCYIIECTBJIEH MOJIHOCTHIO, HO JOMYIEHbl HECYIIECTBEHHbIE OIIMOKU B paboTe C
BEIIECTBAMH U 00OPYIOBaHUEM.

2. Ilpu odopmaeHnn pabOThI JOMYILEHbI 1-2 HecylecCTBEHHbIE OIINOKH.

Ounenka «3»

1. PabGoTta BbIONIHEHAa MPaBWIBHO HE MEHEE YeM HaNoJOBHUHY WM JOIYIIeHa
CyllecTBEHHass oImMOKa B XOJle JKCIEpHUMEHTa, B OOBSICHEHWH, B O(OpMIIEHUH palbOThHI, B
cOOIOICHUH TPaBUJI TEXHUKH O€30MacHOCTU Npu paboTe ¢ BemecTBaMH U 000pyIOBaHUEM,
KOTOPasi UCTIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

2. OTCYTCTBYIOT BBIBOJIbI U COOTBETCTBYIOIINE YPAaBHEHUS.

Ounenka «2»



1. Homymensl nBe (u 0Oojee) CYMIECTBEHHBIX OMMOOK B XOA€ OKCIIEPHUMEHTa, B
00BsSICHCHUH, B OQOpMIICHUH PaOOThI, B COONIOACHUU TPAaBWJI TEXHUKH OE€30MAaCHOCTH TpH
paboTe c BemecTBaMH M OOOpPYIOBaHHMEM, KOTOPBIC YYAIIMKCS HE MOXKET HCHPABUTH I10
TpeOOBAHUIO YUUTEII.

Ouenka «1»

1. PaGora He BBINOJIHEHA, y Y4Yallerocs OTCYTCTBYIOT SKCIEPHUMEHTAJIbHbIE
YMEHHUSI.
OuneHka yMeHHUil pemiaTh IKCIePUMEHTAJIbHbIE 321241
Ouenka «5»
1. [1nan pemieHus: cocTaBieH MPaBUIBHO.

2. IIpaBWIIbHO OCYILECTBIIEH MOAOOP XMMUUECKUX PEAKTUBOB U 000PY10BaHUS.

3. [Toka3aH HaBBIK B paboTe ¢ BemecTBamMu, corsiacHo Th.

4. CocraBiieHbl COOTBETCTBYIOIME YPAaBHEHUS PEAKIIMU U JaH XOJ PELICHMUS.

5. laHo noiHOe 0OBSICHEHHE U CAENaHbl BHIBOJIBI.

Ounenka «4»

1. [Tnan pemieHus: cocTaBieH MPaBUIBHO.

2. [IpaBUIBHO OCYIIECTBJIEH MOA00P XMMHUYECKHX PEAKTHBOB W 00OpYIOBaHUS, HO MpPHU
STOM JIOTYIIEHHI HE OoJiee 2 HECYIIECTBEHHBIX OMIMOOK B 00BSICHEHUH U BHIBO/IAX.

3. Ilpu pabote ¢ BemecTBaMu JOMYIICHBI 1-2 OmMOKH, HECYIIECTBEHHOE HapyLICHHE
OT.

Ounenka «3»

1. [Inan penieHus cOCTaBJIEeH MPaBUWIbHO. [IpaBUIBEHO OCYIIIECTBIIEH TOA00P XUMHUYECKHX
PEaKTUBOB U 00OPYIOBaHUS, HO JIONYIIICHA OIMOKA B OOBSICHEHUHU U BBIBOJAX.

2. HecymectBennoe Hapymenue OT.

3. OTcyTcTBUE X0/a PEIIEHUS U COOTBETCTBYIOIIUX YPaBHEHUH.

Ouenka «2»

1. JonymeHns! 2 u 6onee omMOKH B Tu1aHe paboThl, B O100pE XUMUYECKUX PEAKTHBOB U
000py10BaHUs, B 00BSICHEHUHU U BBIBOJAX.

Ounenka «1»

1. 3agaua He pemieHa, Hapyienue Th mpu pabote ¢ BelecTBamMu.
OuneHka ymeHus pemiaTh pacueTHble 3aaa4u (1 pacuerHas 3agaya)

Ouenka «5»

1. B rorumueckoM pacCyKI€HHM M pEIIeHUH HeT OIMOOK, 3ajadya pellieHa
palMOHATIBLHBIM CIIOCOOOM.

2. OdopmIiieHa coriaacHO TpeOOBaHUSIM, B OTBETE TTOKa3aHbl 3HAHUSI TEOPHUH.

Ouenka «4»

1. B noruueckomM paccykKJI€HUU U PEIIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaua
peleHa HepalMoHAIbHBIM CLIOCOOOM, WJIM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OLIHOOK.

2. OTBeT 3amucaH KpaTko, 6€3 TEOPEeTUYECKUX BBIBOIOB.

Ouenka «3»

1. B noruueckoM paccykKJIe€HUH HET OIIMOOK, HO JOIYCKaeTCs CyIlleCTBEHHas onnoOKa B
MaTeMaTHYECKUX pacyeTax.

2. OTBeT He 3anucaH, 0pOpMIIEHHE HE COMTPOBOXK/IAETCS HAMMCaHUEM (OPMYIL.

Ouenka «2»

1.B noruyeckoM paccy A€HUU U PELICHUH UMEIOTCS CYIIECTBEHHBIE OIINOKH.

2. 3ajaya He OBE/IEHA 10 KOHIIA.

3. OTBET OTCYTCTBYET.

Ouenka «1»

OtcyTcTBHE OTBETA HA 3aJaHUE.

OneHnka NMCbMEHHBIX KOHTPOJIBHBIX PadoT (BKIIOUYAIONINX PACUETHBIE 3aa4H,
MIpEeBpaIICHHUS. . . )



[Tpu oleHKe MUCHMEHHOM KOHTPOJIBHON paboThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS
equHoro opdorpaduyeckoro pexmma. OrleHKa 3a HMTOTOBYKD KOHTPOJBHYIO padoTy
KOPPEKTUPYET MPEAIECTBYIOIINE MPU BHICTABJICHUU OTMETKHU 32 YE€TBEPTh, OJIYTOAUE, TO/.

Ouenka «5»

1. OtBeT mONMHBIA M TPaBWIbHBIA, Ha OCHOBE HM3YYCHHBIX TEOPHH, MOKaza-Hbl 0e3
omnOoK Bce TpeOyrolIrecs: HaBbIKU, YMEHUS U 3HAHUS.

Ouenka «4»

1. OTBeT HEMOJIHBIN WK JOMYILIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OLIHOOK.

Ouenka «3»

1. PaGota BbIllOJIHEHA HE MEHEE YeM HAlOJOBHHY, JOMYIIEHA OJIHA CYyIEeCTBEHHAas
omuOKa 1 pu Hel 2-3 HeCyIIeCTBEHHBIE.

Onenka «2»

1. PabGora BbIMOJHEHA MEHBIIE YEM HAIMOJOBHUHY WM COJEPKUT HECKOJBKO
CYIIIECTBEHHBIX OIIHOOK.

2. He noka3aHbl HU yMEHUS, HU HaBBIKU, TPEOYIOIINECS AJIs1 BBIIOIHEHHS paOOTHI.

Onenka «1»

1. PaGoTa He BBINIOJIHEHA.

OueHka Tecta ¢ BbIOOPOM 0TBeTAa

Ouenka «5»

1. CtaBuTCA B TOM Cily4ae, €Clid y4alluicst OTBETUII TpaBUiIbHO HAa 90% BOIIPOCOB TeCTa

Ounenka «4»

1. CraBuTcs, €cny y4eHUK OTBETUI IpaBuiibHO Ha 70 — 89% BompocoB TecTa.

Ounenka «3»

1. CtaBuTcs, €ciM y4eHUK OTBETUII TpaBuiibHO HA 50 — 69% BompocoB TecTa.

Ounenka «2»

1. CtaButCs, €ClM YYEHUK OTBETUII TPaBUIIbHO MeHee yeM Ha 50% BompocoB TecTa.

Ouenka pedepara

Ouenka «5»

1. T'nmyGoko packpeita Tema pedepata. HMerwoTcs pe3ynbTaThl COOCTBEHHBIX
WCCIICIOBAaHUM WM BBIBOJBI MO OOOOLIEHHIO MaTepuana M3 Pa3HBIX HCTOYHHUKOB, CXEMBI,
rpaduku, TabINIIbI, UIUTIOCTPALUH.

2. IIpopaboTan ydamuMucsi 3HaYUTENbHBIM 00BEM JUTEpaTyphl Ans pedepaTta, 0 ueM
CBUJIETENILCTBYET CIIUCOK JINTEPATYPBHI.

3. Odopmnenue paboThl COOTBETCTBYET HOPMaM:

* TurynbHBIM IUCT

* OrnasneHue

* OCHOBHOE CO/Iep)KaHNE

* BLIBOIBI

* CIIMCOK IUTEpaTyphl

Ouenka «4»

1. CraButcs, ecnu coOM0IeHBI Bce TpeOOBaHMs K OIEHKE «5», HO paboTa BHITIOJIHEHA
HEOpEeKHO, OCHOBBIBACTCSI HA M3y4YeHUU 2-3 HUCTOYHHKOB, O(opmIieHHE HE COOTBETCTBYET
HOpMaM.

Ouenka «3»

1. CraBuTcs, eciiu B paboTe HET PE3yJIbTaTOB COOCTBEHHBIX UCCIIEAOBAHUIN MU BHIBOJIOB
1o 0000IIEeHNI0 MaTepHana U3 pa3HbIX HCTOUHUKOB.

Ounenka nMCbMEHHBIX padoT

Ouenka «5»

1. [TotHO packpbhITO cojEpKaHUE MaTepHalia B 00beMe POrpaMMBbl, YETKO U TIPABUIHHO
JaHbl ONpENENICHUsT W PACKPBITO COJIepKaHUE TOHATHM, BEPHO HCIIOJIB30BAHBI HAy4YHBIC
TEPMUHBI.

2. JlaH cCpaBHUTEIbHBIN aHANINU3 paHee MPUOOPETEHHBIX 3HAHHM.



3. IToka3aHo MpakTUYECKOE 3HAHNE MaTepHaa.

Onenka «4»

1. PackpbITO OCHOBHOE CO/Iep )KaHHE MaTepuaa.

2. B OCHOBHOM MpaBWJIBHO JaHBI OINPEACICHHS IMOHATHH M HCIIOJIb30BAHBI HAyYHBIC
TEPMHHBI OINPEACTCHUS TOHSATUI HEMOJHbBIE, OMYIICHb HE3HAYUTENbHBIE HAPYIICHUS
MOCJICIOBATEIPHOCTH U3JI0KEHUSA, HEOOJIbIINE HETOYHOCTH IIPU HCIOJIb30BAHUH HAyYHBIX
TEPMHHOB WJIHM B BBIBOAAX U O0OOIICHHSIX.

Onenka «3»

1. YcBOGHO OCHOBHOE COJIEp’KaHUE MaTepHualia, HO M3JI0KEHO (hparMEeHTapHO, HE BCera
MOCJICI0BATEIBHO, ONPEICICHUS MIOHATHH HE BCErAa U HEAOCTAaTOYHO YSTKHE.

2. JlomymieHsl OMMOKM W HETOYHOCTH B HCIIOJIb30BAHWM HAYYHOH TEPMUHOJIOTHH,
OIpe/ICIICHUU TIOHATHH.

3. B uenom BeimonHeHo 2/3 o0beMa 3aaHui.

Onenka «2»

1. OcHOBHOE cozepkaHHe y4eOHOTO MaTepualia He PACKPBITO, JOIMYIIEHBI TPpyObIe
OIIMOKHU B ONpPEACICHUH MMOHATHH, IPH PACKPHITHA TEPMHUHOJIOTHH.
Onenka «1»
1. Ortser He paH.

Ilpu oyenke 8vinonHeHUs NUCLMEHHOU KOHMPOIbHOU padomvl He0OX00UMO YHUMbIBANb
mpebosanus eOuHo20 opghoepagpuueckozo pexcuma.
OTMeTKa 32 HTOTOBYK) KOHTPOJIbLHYI0 PadoTy KOPPEKTHPYET NMpeaiecTBY0ue
NPH BHICTABJIEHHU OTMETKH, MOJIYTo/I1e, ro/l.
Y4eOHO-MeTOTUYECKUI KOMILIEKT

Jist yunrenas J1s1 y4eHuKa.
1. Ilporpammer kypca xumuum g 8-11 | 1.0.C. T'abpuensn. Xumus 11 knacc. YueOHuk
KJ1accoB 00111€00pa30BaTeNbHBIX YUPEKACHUHN | A7 0011e00pa3oBaTeNbHbIX YUPEKACHUN
/ O.C. I'abpuensiH.- 5-€ u3[., CTepEOTUI. —
M.: [Ipoda, 2016r;
2. Ctanzmapt OCHOBHOTO OOIIIEro 00pa3oBaHMUsI
//BectHuk oOpazoBanusi Poccun — Nel2, 13,
2004r
3. O.C.T'abpuensn. Xumus 11 kiacc.
VY4eOHuk 111 06111€00pa3zoBaTeNbHbBIX
YUPEKACHUM.
4. Xumus B TeCTax, 3aadax, ynpaKHeHHSX.
10-11 xnacc. O.C. I'abpuensn
5.Xumus. 11 xn.: KoHTpOnbHEIE N
poBepoUHbIe paboThl K yueOHuky O. C.
Tabpuensna «Xumus. 11» [ O. C. I'abpuensn,
II. H. bepesxun, A. A. Ywaxoea n nip. - M.:
Hpoda, 2010.
6. Xumus. 10 xin.: KonTposbHblie 1
poBepouHbIe padoThl K yueOHuKy O. C.
T'abpuenana «Xumus. 10» / O. C. I'abpuensn,
II. H. bepeskun, A. A. Ywakxosa n np. - M.
Hpoda, 2009.
1. Tabpuenan O. C., HAwyrosa A. B. Pabouas
tetpans.11 k2. K yue6uuky O. C.
Tabpuensna «Xumus. 11». — M.: JIpoda,
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KAJIEHOAPHO-TEMATUYECKOE TMJIAHUPOBAHUE NO XUMUU 12 A knacc

3JIEMEHTOB. S-, P-, d-,

Ne Kon-Bo Tun TpebGoBaHus K ypoBHIO Brn D7IeMCHTI O60p};§1(:1BaHHe Hara
o/ Tema YpOKa 4acoB ypoka 3JIeMEHTBI COACPIKaHUA MOATOTOBKHU ydaIuXCs KOHTPOJIA JOINIOJITHUTECIIBHOI ﬂ/3 HeMOHCTpaHHﬁ, rian/
W3mepurenu | o coaepkaHus ¢axr
Jl/o uIlp/p
1 2 3 4 5 6 7 8 9 10 11
Pazgen nporpammbli: CTPOEHMHWE ATOMA (64acoB)
1. |1. Atom - 1 KY SAnpo u anekTpoHHas | 3HATH Texymuii | Mukpomup u | § 1, yop. |IICXD. 02.09/
CJIOKHAsI 000J104Ka. DIIEKTPOHBI, | COBPEMEHHBIE . Maxkpomup. 1-4. Tabmuipt
qyacTuua. MIPOTOHBI U HEUTPOHBI | IPEACTABIEHUS O Mo Jyanusm «CtpoeHue
CocrosiHue DNEKTPOHHOE 00JIaKO, |CTPOSHUM aTOMOB. |3aKperie |uacmuy aToMay.
3J1eKTPOHOB B 3JIeKTPOHHAs 3HaTh BOXKHEUIINE |HUA: 110 | MUKPOMUDA. Mopaenu
aTOMe opouTAID. XAMHUYECKUE M I nasnoe aTOMOB
DHepreTuyecKue zgiiiitcxnﬁ gﬂpOMOB keanmosoe
,
YPOBHI U HOAYPOBHU. | 5 ronenty, c. 13, e, 6o
aKCUMAJIbHOC 1H1CII0 «sotome». Ymers |Ne 1-6. |70 €
SJICKTPOHOB Ha OonpeaeisaTh COCTaB MAKCUMATHDL
MOJYPOBHSIX U U CTPOEHUE aToma M
ypoBHsx. OcHOBHbIe —|J/IEMCHTA IO koautecmeom
TpaBuIa 3anoNHeHys | OTTOKCHIIO B IC ONEKMPOHOE HA
3JIEKTPOHAMH yposHe u
SHEPTETUUECKUX nodypostie
YPOBHEU
2. |2.9nekTpoHHbI |1 KY DNEKTPOHHEIE 3HaTh OCHOBHBIE Texymuii | Opoumanvhoe, |§ 2, yup. | Tabmuisr 02.09/
e KOH(UTYpaIKi aTOMOB | 3aKOHOMEPHOCTH MAzHUmMHoe, Ne 3. «Pacnpenene
KoHUrypamnu XUMHUYECKHIX 3aITOTHCHHUS ®poHTan |cnunogoe HUe
U aTOMOB DIIEMEHTOB HHEPreTHUECKUX BHBI K8AHMOBble JJIEKTPOHOB
XHMHYECKHX DJIEKTPOHHO- MOypOBHEMN ormpoc. yucia o
3J1eMEHTOB rpaduueckue AIIEKTPOHAMH. Jns Aenenue YPOBHSMY.
(bopMyITBI aTOMOB YMeTh COCTaBIISITh | 3aKpeIUIE | «nposanax ICX5
AIIEMEHTOB. AIIEKTPOHHBIC HUS: C.  |971eKmpona
DIIeKTpOHHAas dbopMmynel aToMOB |23, BoTIp.
KJaccupukanus Ne 6-7.




f- cemeiicTra.

3. CraproBas K Tematuy Yup Ne7 09.09/
KOHTPOJIbHASA €CKHII.
padora
2 4 5 6 7 8 9 10 11
4. BajieHTHbBIE KY BaneHTHOCTS. 3HaTh NOHATHUSA Texywmuii | [pyeue § 2, ynp. .
BO3MOKHOCTH Banenrtnsie «BaJICHTHOCTH)» U gaxkmopei, 9-10. I[ICX5 09.09/
aToOMOB JJIEKTPOHBI. «CTEneHb Pabora |onpedenarowue
XHMHYECKHX BanenTHsie OKHCJIEHUS», YMETH |10 eaneHmmule
3J1eMEeHTOB BO3MO>KHOCTH aTOMOB | CPaBHUBATh 3TH KapTOuKa |803MOJCHOCMU
XUMHAYECKHIX MOHSTHS M, OIIPOC. |amMomMo8:
3JIEMEHTOB, Jliist Hanuyue
00YyCIJIOBIICHHbBIE 3aKpervie | HenooeneHHbIX
YHCIIOM HECHIApEHHBIX HUS: C. | 9JeKMPOHHbBIX
AJIEKTPOHOB 25, Bomp. |nap u nanuuue
Ne 1-3. €80000HbIX
opbumanneii
5. KY [Teproanueckuii 3aKoH | 3HaTh CMBICI U Texymwmii | [Ipeonocvinku | §2,ynp. |IICXD.
Iepuoanyecku U CTPOCHHE aToMa. 3HAUCHUE OTIpocC. OmKpvIMUs, 1-6. 16.09/
¥ 32KOH H PuU3NYECKUN CMBICI IIepuonnueckoro | dns OmKpuimue,
NnepuoauvecKa MOPSAIKOBOTO HOMEpa | 3aKOHa, 3aKperuie |nepeas
sl cHCTeMa JJIEMEHTA U TOPU3OHTANIBHBIE U |HUA: IO | popmynuposka
XHMHUYECKHUX COBPEMEHHOE BEPTUKAJIbHBIC M Ilepuoouuecko
sjemeHToB JI. ompezeleHue 3aKOHOMEpHOCTU U | (Ipo3/10B |20 3akona.
n. ITepnonnueckoro UX [IPUYUHBL. ), Cnop o
MenpeieeBa 3akoHa. [Ipyunnbl YMeTs 1aBath c. 27, Ne |npuopumeme
U3MEHEHUS XapaKTEPUCTUKY 1-8. omkpwvimus 113.
METAJIIMYECKUX U 2JIEMEHTA Ha
HEMETAJUTMYECKUX OCHOBaHUU €ro

CBONCTB B [IEpUOJAX U
B IPYyIIIax

PacCIIOJIOKEHUS B
I1C




1 2 4 5 6 7 8 9 10 11
6 |6. KY  |Cucremarusauus 3HaTh MOHATHS Tematny IToBTOp
O6o0menue Marepuasna 1o Teme «BEIIECTBO», «XUM. |ECKHIl. Ocobennocmu |eHue I[ICX5 16.09/
H «CTpoeHue aromay. 3JeMEHT», «aTom», |CamMocTo |cmpoenus §1-2
cucTeMaTu3a OtpaboTka «MOJIEKYJIa», SATENbHAS |JIAHMAHOUOO08
nus 3HAHUH TEOPETUYECKOIO «OTHOCUTENbHAS pabora  |u akmunouoos
1o TemMe MaTepuaia B paMKax |aToMHas U
«Ctpoenue JTAHHOM TEMBI OTHOCHTEJIbHAS
aTomMa MOJIEKYJIsIpHas
Maccay, «U30TOI.
YMeTh naBaTh
XapaKTEPUCTHKY
XHUM. 3JI€MEHTa T0
€ro MOJIOKEHUIO B
IIC Menneneesa
Paznen nporpammbi: CTPOEHMUWE BEIIECT B A (13 yacoB)
7-81-2. KY  |HUonnas xum. cBsi3b 1 | 3HATH Texymmii | [lepexoo § 3-6 .
XumMHyeckas MOHHBIE KJIACCU(UKALIHIO . 00H020 8uda |c. 28 [CX5. 23.09/
CcBs3b. THIIBI KPUCTAJUINYECKUE TUNIOB XUMUYecKon | s ceA3U 8 Ne 5-6. | . Monenu
KpHucTAL/INYe PELIEeTKH. CBSI3U U 3aKperie | Opy2oll. KpUCTAJIIIN4e
CKHX KoBanentnas XapaKTePUCTUKU HUs: ¢. | Pasnobie 6uovl CKUX
peleTox XUMAYECKast CBS3b U |KaXJIOTO U3 HUX. 56, Ne 3- | césa3u 6 00HOM pereToK 23.09/
ee kinaccuukanys no | YMerb 4. sewecmee BEIIIECTB
MEXaHU3MY XapaKTepu30BaTh Booopoonas
oOpa3oBaHwsl, CBONCTBA BEILIECTBA, ceasw, eé pornw | CTp 48
ANEKTPOOTPHULIATEIBHO |3HAs TUI €T0 g yp7-8
CTH 1O coco0y KPHUCTAITNYECKO
¢opmuposanu
MepeKPBIBAHUS dJ1. PEIIETKH; 110
opburane, no ¢dopmyre BeriecTBa w cmpykmyp
KpPaTHOCTH. MpEeANoaraTb TUI Ouononumepos
Kpucrannnaeckue CBSI3H,

PEIIeTKH BEIIECTB C
KOBAJIEHTHOM CBS3bI0.
Booopoounas ceazv u

ee pCIS’HO@u()HOCWlu.

MPEACKAa3bIBaTh TUI
KPUCTAIUTMYECKOMN
pELIETKN.




Enunas npupona
XUMHYECKUX CBA3EU




1 2 4 5 6 7 8 9 10 11
9. |3. Hoaumepsbl OcCHOBHBbIE NIOHATUS 3HaTh OCHOBHBIE Texymuit | Cmpoenue §7 JL.
KY xumuu BMC: [MOHSITUSA XUMUAHU . nOIUMEPOB: Coo0wy |3HakomctBo ¢ |30.09/
MOHOMED, MOJUMEP, BMC: monomep, Has 2eomempudeck |€HUs 0 | oOpa3amu
CTPYKTYPHOE 3BEHO, HOJIMED, 3aKperuie |as gpopma MOJIUME | TOJTUMEPOB
CTCTICHb CTPYKTYPHOE 3BEHO, |HHSL: MAKpoMONIeKynl | pax
MOJIMMEpU3aLINH, c. 98, ,
CpenHsist No 1-5. KPUCMATTUYHO
MOJICKYJISIpHAsl Macca. cmb u
CriocoObI mosryueHust amopgrnocmo,
nosumepoB. CBoiicTBa cmepeopezyns
0COOBIX TPy PpHOCMb
MOJIUMEPOB:
IacTMacc,
3JIACTOMEPOB H
BOJIOKOH.
Knaccudukanms
MOJIIMEPOB
10. [4. O630p Haubonee mupoxo 3HaTh Haubosee ®ponran | Meouyunckue |Ymup 1-5|Bomnpocs! k
BaKHeHmmx Ypok- | pacripocTpaHCHHBIE [THPOKO BHBIN noaumepul CEMHUHApY. 30.09/
NnoJMMEepPoB CEeMH | TOJMMEPHI. pacmpocTpaHeHHBIE |OIpOC. O06pa3is
Hap |MexnyHapoaHbie MOJIUMEPBI, HX Coobe- Pa3IMYHBIX
ab0peBHaTypbl CBOIICTBa U HUS MOJIMMEPOB,
MapKUPOBKH M3JICITUH | IPaKTHIECKOE yUanmxe KOJIICKITHH
U3 MOJIUMEPOB. MIPUMEHEHNE o
Paznuune mexny CTEIEHb
MOJIMMEPOM KakK MOJIMMEPH3aIHH,
BEIIECTBOM U CpemHss
MTOJIMMEPHBIM MOJIEKYIISIpHAs
MaTepHaJiOM Ha €ro Mmacca. 3HaTh
OCHOBE OCHOBHBIE CITOCOOBI
TIOJTyYCHUS
MOJIMMEPOB
11. |5.I'a3000pa3u YOH |3akoH ABorajpo. 3HATh 3aKOH Texymuii | Cneyuguueck |§8 . 07.10/
ble BellecTBa. M MonsipHbiii 00BEM ABorazpo., ue ceoucmea |ynp.4,1 |Ilomyuenue




XuMuueckoe ra3oB. ['a30BbIe cMeCH: | XapaKTEPUCTUKY Belnonse |2azos. 2 KHUCJI0pOAa,
3arpsi3HeHHue BO3YX, IPUPOAHBIH | ra3000pa3HbIX HUe 3awuma BOZIOpOAA
OKpY:KaoIei ra3 Bogopon, IIPOCTBIX U 3afaHuil | oxpyocaroweil
cpeabl U ero KHCIIOpOJI, aMMHUaK, CJIOKHBIX BEILECTB, |H3 cpedsi.
NoCJIe/ICTBUSA sTiiieH. CrocoObl X | CIIOCOOBI UX TECTOB
IIOJIyYEHUS. IIOJIy4EeHUS EI'DO B
[TapuukoBbIii 3 dexT pamMKax
JTaHHOH
TEMBI
12 |6.)Kuakue YOH |Bopa, ee 3HaTh ®pontan |Muueparvuas |§9 ynp |Tabmuma .
BellecTBa. M OuosIorNYecKas posib. | OMOJIOTUYECKYIO bHBIN 600a, acuokue |1,5,7.  |«Kpyrosopor |07.10/
XecTkocTh BOJBL, €€ | POJIb BOJIBI, oTIpocC. KpUucmaiivl u BOJIBI»
BH/JIBI ¥ CTIOCOOBI KpyroBopot Bojel B | CooOrie- |ux JL.LUcnbiTanue
yCTpaHEeHHS. pHUpoJIe. HUS ucnonv3osanue BOJIbI Ha
MunepanbHbie BoAbl | JKeCTKOCTh BOJBI. y4ammuxc JKECTKOCTB.
Py YcrpaHnenue
AKECTKOCTHU
13 |7.TBepavbie YOH |Kpucramnmueckue u | 3HaTh Texyuwmit |/lpumenenue |§10 Komnexuus
BelllecTBA. M aMOp(HBIC BEIIECTBA. |XapPaKTEPUCTUKY . amopguvix VYup.1,5 | «TBepabie 14.10/
AmopdHOCTH — cTpoeHus TBepabix | s seujecme BEIECTBA
KauyecTBO MOJINMEPOB. | BEILIECTB, OTIINYUE  |3aKperuie
[Ipumenenue aMOp(HBIX BelIeCTB |HU: ¢. 94
aMOp(HBIX BEMIECTB. | OT Ne 6-8
KPUCTAITUIIECKHIX
14 |8. YOH |Onpenenenue u 3nath onpenenenue | Texymmuii | Cneyuguueck |§ 11 . 14.10/
JucnepcHbie M KIaccupuKanus U KJIacCU(PUKALMIO | . ue ceolicmea | coobue | O6pasibl
CHUCTEeMBI JUCIEPCHBIX CUCTEM. | JUCHIEPCHBIX Jns KOJIOUOHBIX ~ |HUS IO | 30JIEH, Terel,
PacTBOpPbI Uctunnble n CUCTEM, IOHATHUS 3aKperie |cucmen, TeMe MCTUHHBIX
KOJUIOUIHBIE «UCTUHHBIE» U HUSL: C. aghghexm pacTBOpOB
pacTBOphL. 3HaueHue | «KOJJIOUIHBIE» 71, Ne 1- | Tunoans
KOJIOUOHBIX CUCmeM 8 | PacCTBOPHI 3.
JHCUZHU YeNloBeKa
15 |9. Pemienue Paznuunbie mpuMepsl | 3HATH AITOPUTM Texymuit | Ucnonvzosanu | Yup 9- |3agaunuku, |.
3a71a4 o VIIII |BeIpaxeHus MPUTOTOBJICHUS Pabora e NoOHAMuUA 10 M 21.10/
TeMe KOHIEHTPALNHU pacTBOpoB 3afaHHou [0 JIIM | «monapruas crplll
«PacTBOpBD) pacTBOpOB KOHLIEHTPAalLluu B (Apo3noB | konyenmpayus




ObITY 1 Ha
MIPOM3BOJICTBE,
YMETb IIPOBOJNTH
COOTBETCTBYIOIIHE
pacyeTsl

),
c. 55-56.

16

10.CocraB
BellecTBa.
Yucroie
BellecTBa M
CMeECH.

KY

XUMHUYECKUH COCTaB
BemecTBa. YucTeie
BEIIECTBA M CMECH.
Crnioco0bl pazneneHust
CMeceH.

3HaTh CII0COO0BI

pa3aeieHuss CMeCeN.

Maccosyto u
00BEMHYIO JT0JIH
BeleCTBa

3axon
NoCMosIHCmMEa
cocmasa.

§12 ynp
9,10

Komnexus
BEIIIECTB B
pa3HBIX
arperaTHbIX
COCTOSIHHSIX

21.10/




1 2 4 5 6 7 9 10 11
17 |11. IIpaBuna TeXHUKH 3HaTh OCHOBHbIE Texymun IToTop | [IpakTHuecka
IIpakTHyeck 0e30MacHOCTH NpU MpaBujia TEXHUKU UTh s paboTta 28.10/
as pabdora [Ip/3 |BBIMONHEHUY HaHHOH |Oe3omacHocTy ipu | DpoHTan §7 DeHOoIIacT,
Nel paboThI paborte B bHBIN Ta0.Ne2 | nemmynonn,
«Pemenne XUMHYECKOM orpoc. IIOJINATHIIEH,
IKCIepUMeH KaOuHeTe. Jns KaIpoH,
TaJAbHBIX YMeTb onpenenars |3aKperuie I1BX,
3aja4 1o HauboJjee MUPOKO | HUs: MOJIUCTUPOIL,
onpeeJeHU pacnpocTpaHeHHBIE | OIIPOC IO aK-puiar,
10 I1IacTMACC MOJIMMEPHI IO UX | [IpaBUIIa BHCKO3a,
U BOJIOKOH» CBOMCTBaM M Th LIEPCTh,
HUTPOH,
JIaBCaH,
XJIOPUH,
KaIlpoH,
IepCTh
18 |12. VII3 |Ctpoenue BeuiecTBa, |3HATh MOHATUS 00600612 [HosTop | [ICXD.
O0600menune Yy XUMHYECKas CBA3b, «BEIIECTBOY, «XHUM. |0 UTh M 28.10/
| KPHUCTAJUIMYECKUE BJIEMEHTY, «aTOM, § 6-10
CHCTeMaTH3a pELIETKH, OJUMEPBI, | «<MOJIEKYIa»,
Us 3HAHMI UCTUHHBIE U «BQJIEKTPOOTpHULIATE
1o TeMe KOJUJIOMIHBIE JTBHOCTBY,
«Ctpoenne pacTBOpHI «BaJICHTHOCTD,
BeIeCTBA» «CTETEeHb
OKUCIJICHUSD,
«BEILECTBA
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUSI,
«YIJIEpOAHBIN
CKeJIeT»,
«yHKIIMOHANTbHAS
rpymmna,
«U30MEpUs»,

«T'OMOJIOTHA».




YMeTb 0OBSICHATE
3aBUCUMOCTD
CBOICTB BEIIIECTB
OT MX COCTaBa u
CTPOCHUS;, IPUPOTY
XUMHUYECKOM CBSI3HU

19 |13. Tematuu 3amaun | /M. .
13.KonTpoab K eCKH UK [1CX 11.11/
Has padora Xomue
Nel mo Teme HKO, No
«CTtpoeHue 7.10
BellIeCTBa»

Pazpen nporpavmb: X UM UYECKUE PEAKIIUMU (15 4acoB)
20 |1. Knaccudukanms 3HaTh, KaKue Hnst Knaccuguray |§ 13,
Kaaccunpuxa KY | xumuueckux IIPOLIECCHI 3aKperie |us no ymp. 4-8. 11.11/
st PEaKLMA: IO YUCITY U | Ha3bIBAKOTCS HUSI MEXAHU3MY
XHMHYeCKHX COCTaBy XUMHUYECKUMHU c. 116, (paduxanvhvie
peakuuii B pearupyromumx peakusiMu, B ueM | ymp. Ne 1- |u uonnvie);
OpraHm4eckK BELIECTB; UX CYTb. 3. no 8udy
oii u 10 U3MEHEHHIO Ymertb 9Hepauu,
HeopraHuyec CTETIEHEH OKUCIIEHUS |yCTaHaBJIUBATh UHUYUUpyroue
KOl XUMUH DIIEMEHTOB, MPUHAIIIEKHOCTD U peakyuio
00pa3yronmx KOHKPETHBIX (pomoxumuue
BEIIECTBA; 110 peaxmmii K cKue,
TEIIOBOMY 3 EKTY; |pa3aIHMuHbIM THIIAM PAoUayUOHHbl
1o (pa3oBOMy COCTaBy |10 pa3IUYHBIM e,
pearupyomux MIpU3HAKAM NEKMPOXUMU
BEIIECTB; 110 YYaCTHUIO | KiTacCH(HUKAINN yeckue u
KaTaJln3aropa; 1o mepmoxumuie
HaIpPaBJIEHUIO; 1O cKue)
MEXaHU3MY
POTEKAHUS

21 |2.TennoBoii KV |Tennota o6pa3oBanus | 3HaTh MOHSATHS: Jost Bozmooicnocm | §14, .
3pdexT BellecTBa. TeoBoil | «Temora 3aKperie |» npomexanus | ynp.4-6 18.11/
XUMHUYECKOMH s dexT peaxiuu. oOpazoBaHwms HUS XUMUYECKOU




peakuun 3akoH I'ecca. BEILIECTBAY, c. 125, peakyuu Ha
TepMoxumuueckue «rernoBoi 3 ekt | ymp. Ne 1- | ocrosanuu
YpaBHEHHUS. peakuuny. Ymets | 3. 3aKOHO8
COCTaBIISITh Xumuyeckou
TEPMOXHUMHYECKHE mepmMoouHam
ypaBHEHUS U UKU
MIPOU3BOJIUTH
JJIEMEHTapHbBIE
pacueTsl [0 HUM
22 |3.Ckopocthb KY | Ckopoctb 3HaTh NOHITHE Pabora |lomocennwvui |§15, ymp.
XHMHUYECKOH TOMOTEHHBIX U «CKOPOCTh no IIM. |u 5-9.
peaxkiun reTepOreHHbIX XUMHUYECKOH s 2emepocenHbl . 18.11/
peakiuii. JHeprus peakuumny. 3HaTh | 3aKpervie |u Kamauus. 3aBUCHUMOCTD
akTuBauuu. Bnusaue |daxTopsl, HUSL: C. CpasHenue CKOpPOCTH
pa3MyHbIX (PaKTOPOB | BIMSAIONINE HA 140, Ne 1- | pepmenmos ¢ peaxkuuu 1 oT
Ha CKOpPOCTh CKOpPOCTh peakuuu. | 4. HeopaaHuyeck KOHIIEHTpaLU
XAMHYECKON umu A"
peaKIuu: IpUPOJIbl U Kamanuzamop TEeMIEPaTyphl
KOHIICHTPAITUU amu.
pearupyromumx
BEIIIECTB, IJIOMIA TN
COTIPUKOCHOBEHHUS
pearupyomux
BEILIECTB,
TEMIIEPATYPHI,
KaTajgn3aTopoB
23 |4. Katanmus. KY  |Ilonstue o 3HaATh TOHATHUS Texymmit | Mneudoumopwnr |§ 16, .
KaTanu3aTope u «KaTaJm3, (camoct. |u cooOwe |Pasnoxenne |25.11/
MeXaHU3Me €To «KaTanam3aTop» pabora) |kamarumuuyec |HUS O  |TEPOKCHIA
JecTBus. Kue A0bl. ¢bepmeH |Bomopona B
DepMeHTHI- Tax MIPUCYTCTBUU
OMOKaTamTu3aTopHI. Karajau3aTopa
(oxcuaa
mapranima (IV)
u ¢pepMeHTa
KaTasa3bl)
24 |5. KY |OOGparumsle u 3HaTh Texymuit | 3akon § 16, [Toptper




Oopatumoct HeoOpaTuMbIe KIaccupuKanuo |, oeticmsyrowu | Ne 1-4  |Jle Hlatense |25.11
b XUMHUYECKHE XHUM. peakuui c. 147 Ne | x macc ons cTp 142
XHMHYECKHX peakiuu. (obpatumeie u 4,5 PABHOBECHBIX
peaxkuuii. XUMHYECKOE HeoOpaTuMbIe), cucmem.
XumMnueckoe paBHOBecHE. Y CIOBUS | [IOHATHE Koncmanma
paBHOBecHe CMeEIlEeHUs «XUMHUYECKOE pasHogecus
XUMHUYECKOT0 paBHOBECHE» U
paBHOBECHSI. YCIIOBUS €TI0
[Tpunmmn Jle CMEILIEHUS.
[Tarense.
25 |6. Wcrtunnbie pactBopsl. |3HaTh Xumuueckue | Tekymwmit | Juccoyuayus |§ 17, .
Pojb Boabl B PactBOpuMOCTb 1 CBOWCTBA BOJEL. . 8000L. ymp. 1- | B3aumoneiicts |02.12/
XHMHYeCKHX KY |xnaccudpukarnus c. 156, Booopoonwvui | 4. ue HaTpus ¢
peakumsx. BEILECTB 110 3TOMY peuienue |noxkazamens |c.149. |Bomou
IPU3HAKY. ynpaxHe |Peaxyuu
XHUMHYECKUE HUH. auopamayuu.
CBOMCTBA BOJBI. Texymmit
Peakuuu rugparanuu. .
c. 156 Ne
7
3HaTh MOHATHS § 17, 02.12/
26 |7.Auccouman YOH |Bopanseie pactBopsl. | «dnektpoaute» U | Texymwmit | /Juccoyuayua |ymp. 5.
st M DIIEKTPOIUTHI U «HEDJIEKTPOJIUTHIY, 800bl. c. 149
31eKTPOIHTO HEJIEKTPOJIUTHI. IIPUMEPHI CUIIBHBIX |C. 156, Booopoonuuii
B B BOTHBIX DNEeKTpOIUTHYECKAsT |U CIIa0bIX pelieHue |noxkazameins JL.
acTBOpAX. JUCCOLIAITHS. JIEKTPOJIUTOB. ynpaxHe Peaxyuu IIpoBenenue
Peasmn P I [ peuul
HMOHHOTO
HOHHOT'O BEIIIECTB C JUCCOLAIUH. .
o0MeHa. Pa3IMYHBIM TUIIOM 3HaTh OCHOBHBIE  |cC. 156 Ne obmena 1A
cBsa3u. CHIIBHBIE U nonoxenns TOJl. |5 XapaKTEpUCTH
ciabble YMeTh onpenensaTh KH CBOMCTB
AIIEKTPOJIUTHI. XapaKTep CPesl AJIEKTPOJINTOB
KauectBennsie pacTBopa
peaxkuu Ha

HCOPTraHNYCCKUX




HEKOTOPHIC HOHBI.
MeTtonanl

OIIpeICTICHUS
KHUCJIOTHOCTH CPE/IbI

COE€IUHEHUN

27 | 8. Pemrenue VIIII |Pacuetsl o YMeTh BbIUUCHATh | TeKkyimmit yrp.6 3amauyHuKH.
3a1a4 u TEPMOXUMUH U TeroBo# 3¢ dexr crp.143 |IM 09.12/
yIpaskHeHu i KHHETUKE XUMHYECKON Pa6ora
XUMHUYECKUX pEeaKLuH. no /M
peaKIuu. YMeTrh onpenensirs
VYipaxHeHus 1o CMEILEHNUE
YCIIOBUSIM CMEILIEHUSI | paBHOBECUS
XUMHAYECKOTO XUMHAYECKHX
paBHOBECHUS peakuui. ot
pa3IMYHbIX
(akTopoB
28 |9. [Ip/3 |IIpaBuna TeXHUKH 3HaTh ocHOBHBIE | Ompoc 1o [Tost. § |[IpakTHueckas
IIpakTnyeck 0€30I1aCHOCTH MU IIpaBWIa TEXHUKHU | IpaBUJIaM 13-16  |pabora 09.12/
as padora BBINIOJIHEHUH JaHHOU |Oe3omacHocTu pu | Th Ne2.
Ne2 paboThI pabote B HNHucTpyknuu
«Ckopocthb XUMHUYECKOM
XMMHYeCKOMH KaOuHeTe
peakuuu.
XumMuueckoe
paBHOBecHe»
29.[11-12. [Tonsitue 3HATh TUIIBI Texymwuit | [ uoponus JL
I'maponus YOH | «rumponusy. TUAPOJIN3a COJIeH 1 Kapouoos, §18, Omnpenenenne |16.12/
30. M I'maponus OpPraHUYECKUX c. 174- CUTUYUOO8, ynp. 1- |xapakrepa
OpTraHUYECKHUX COCTMHCHU. 175, gocpuoos 6, CpeIbI C
BELIECTB. YMETh COCTaBIISATH |pELICHNE MIOMOUIBIO
buonoruueckas poiab |ypaBHEHUs yIpaxHe YHHUBEpPCATHHO




TUIPOJIN3A B TUAPOJIN3A COJIEH | HUM. ro
opranusme uenoBeka. |(l crynens), WHJHUKATopa
Peakiuu ruposnsa B | onpenessTh 16.12/
MPOMBIIUICHHOCTU. | XapaKTep Cpeibl
I'maposnus cosneil.
Paznuunsle nyTH
MPOTEKAHUSA
TUIPOJIN3a COJIEN B
3aBHCHUMOCTH OT HX
cocraBa
31 |8. KY |OBP. Oxucnenue u | 3HaTh NOHATHUS Texymmit | Qnexkmponuz | § 19
Oxucauresipb BOCCTaHOBJICHUE. «OKHCIIUTEIIbY, pacmeopos u | KOHCTIEK 23.12/
HO- Oxucnurenu u «BOCCTAaHOBUTENbY, | Pabota  |pacnnasos T
BOCCTAHOBHT BOCCTAaHOBUTEJIH. «OKHCTICHUEY, no /IM JCKIUU
eJibHbIe CocraBnenue «BOCCTAHOBIICHHUEY
peakuumn ypaBHeHuii OBP . 3HaTh OTJIUNYHUS
METOA0M OBP ot peakuuit
3IEKTPOHHOTO HMOHHOTO 0OMeHa.
OanaHca YMeTh cOCTaBIATh
ypaBHeHus OBP
METOJIOM 3J1.
Oananca.
32.|13. K Temarnue 3amauau
KonTtpoubna CKHM K JIM
s1 pa6oTa 3a XomueH 23.12/
1-oe K0, Ne
noJiyroamne 12.1
33 |14. Cucremaru3zamus 3HaTh Texymmmii [ToBTOp
O0o00menue MaTepuana 1o TeMe | KJIacCU(pHUKAILIUIO HUTh JIM.
" VII3 | «Xumunueckue XUMHUYECKHUX Pa6ora IaBy 2 | 3aa4HUAKHU 13.01/
CHCTEeMATH3a v peaKuumn». peakuuii. TO/I. no JIM
s 3HAHUI THnbl XUMHYECKUX HoHHbIe peakuuu.
peaxkuil. OBP. Ckopoctb
Cxopocth peakuuii u
XUMHYECKHUX (akTopbl, Ha Hee
peaKkui. BJIMSIFOIIAC.




I'upponus.
JiC)I

XUMHYECKOE
paBHOBECHE U
YCJIOBHUSA €70
CMEILICHHUS.

34

15.
IpakTHyeck
asi pabora Ne
3

«Pemenue
IKCIIEPUMEH
TAJbHBIX
3a71a4 1o
TeMe
«['mapoams»

I1/3

[IpaBuna TeXHUKHU
0e30MacHOCTH NpU
BBIMOJIHEHUH JJAHHOM
paboTHI.

3HaTh OCHOBHBIE
MpaBUJIa TEXHUKU
0€30MaCHOCTH TIpU
BBITTOJTHCHUH
paboTHL.

Ormpoc no
npaBUIaM
Tb

[ToBTOp
UTh

§18

IIpakTrueckas
pabora

Ne 3
(pacTBOpBI
Pa3IUYHBIX
coJsel, 0elTok
KYpPUHOTO
sIiIa, COJIsTHAs
KHCJIOTA,
WHJIUKATOPBHI,
IEJI0Yb, CII.

a¢up..)

13.01/




1 3 4 5 6 7 8 9 10 11
Pa3znen nporpammb: BEIIIECTBA U UMX CBOMCTB A (25 uacos)
3 |1 KY [Ipoctsie n 3HaTh Texymmui, llonamue o |§ 20
5 |Kmaceu CIIOKHBIE BaxxHeimme |c. 190, Komniexchol | cTp. 199 20.01/
puxaun BElIECTBA. KJIaCChI pelieHue X COJAX. ymp. 5
| Oxcuapl, UX |HEOPTAaHMYECK | yIIPAKHCHHM.
HeopraH KJaccudukal |ux
HYECKUX us; COCIIMHEHUH,
BellecT THUAPOKCUBI | YMETh
B. (ocHOBaHMS, |OMpPEACIATH
KHCIIOPOJICO/ | IPUHAITIEKHO
eprKariue CTh BEIIECTB K
KHCIIOTBI, pa3IMYHbIM
am(oTepHbIE |KJlaccam
THIPOKCH/IBI). | HEOPTaHHUECK
Kucaotel, nx |ux
Kkiaccudukall | coeInHeHUun
us;
OCHOBaHWUS,
1704
KIaccugukai
ST, COJTH, MX
KIaccugukai
us
36 2. 1 KY VYraeBogopos |3HaTh Texymm |llonamu |I'naBa 1- 20.01
Knaccu Bl, X BaKHeHMe || eo 2 /
puxann KJ1accu(uKall | Kjaaccel c. 190, |onemenm |yueOHUK
s usl. OpraHuyveck |pemeHue |oopeanu |11 ki
OpraHu N3omepust. 170'¢ yIpaxHe | 4ecKux
YeCKHX T'omomorus. |coemuuenuit | HUH coeoune
BeLecT [IpousBonHbIE |, yMETH HUAX
B YTJIEBOAOPO | ONPENEsTh
OB: MIPUHAJICKH
raJloreHaKaH | OCTh
bl, CIUPTHI, | BEIIECTB K




(benonsl, pa3IMYHbIM

QIBJIETHIBI | KJIacCaM

KETOHBI, OpraHHYecK

KapOOHOBBIE | HX

KHCIIOTBI, COeTMHEHUI

MIPOCTHIC U

CJI0KHbBIE

3¢upsI,

Hutpocoenun

€HUSI, AMUHBI,

AMUHOKHCIIOT

Bl

37 3. [IpaBuna 3HaTh Ompoc [ToBrop |IIpakTn

IIpakTu I1/3 TEXHUKU OCHOBHBIE  |IIO UTh yeckas |[27.01
yeckasi 0€301acHOCTH | paBHJIa npaBuia § 17, pabdora |/
padora pu TEXHUKU M Th 3agaynu |(Ne 4 .
Ne 4 BBIIIOJTHEHUH | 0€3011aCHOCT K Kucnor
«CpaBH JAHHOM U IIpU bl,
eHue paboTsl pabote B mEnoyu,
CBOIiCTB XUMHUYECKOM UHJIMKAT
OpraHu KaOuHeTe. OpBHl,
YecKHuX CIUPTHI,

4 |




1 2 4 5 6 7 8 9 10 11
Heopranuyec YMeTb rpaMOTHO 3aja4yH | COJM HATpus,
KHX oOpartarscs ¢ UK LMHKA, MEJIU,
COeIUHEHUIT» XUMHUYECKOU XOMYeH | TITUIYH,
MOCyA0U 1 ko, No | aHuHH,
1abopaTOPHBIM 15.1. CIIUPTOBKA,
o0opynoBaHuEM CIUYKHU
38- |4-6. [Tonoxenue MeramioB |3HaTh OCHOBHBIC Texymuit | Oxcuowl u § . O6pazupr | .
40 |Metayuibl YOH |sIIC A. 1. MeTaJlJIbl, X 0011ue |orpoc, euopoxcuovr  |20ymnp. |Me u ux 27.01/
M Menpeneena. CBOICTBa. YMETh UHIUBUN |nepexoouvix  |1-3 COEMHEHUI
Mertannndeckas CBS3b. | XapaKTepu30BaTh yallbHasl | Memasios. I'openue
OO0mue ¢puznyeckue | CBOMCTBA METALIOB, [padora |3asucumocms | Y1pS(a, |kenesa, 03.02/
CBOICTBa METAJVIOB. | OMHPAsACh HA UX 1o ux ceoticme 0) MarHus.
Xumnueckue cBoiictBa |nosoxkenue B [IC u | kaprouka |om cmenenu | ctpl73 | B3aumopeiict
METAaJJIOB. CTpPOEHHE aTOMOB. M OKUCIeHUs Yup5(8 |Bue meau ¢
B3aumonericTue ¢ Memania ) kuciopogom |03.02/
MPOCTBIMU U ctpl73 | ¥ CepOL, Nac
CJIOKHBIMHU BOJIOM
BEIIECTBAMHU
41 |7. Koppo3us Koppo3usi: npuuunsel, |3HaTh NIPUYHUHBI Texymuit | Cneyugpuuecx |§ 20 .
KY | mexanu3msl KOppO3uH, ompoc, ue 8uU0vl c. 170- |OmnsIThI IO 10.02/
MPOTEKAHUs, CIOCOOBI | OCHOBHBIE €€ TUIIBI U | MHAYAIBH | KOppo3uu u 173, Koppo3uu Me
MPEIOTBPAIIICHHS CrocoObl 3alUTHI OT |ast paboTa | cnocobwbl ymp. 5. |u 3ammre oT
KOppO3uu o 3auumaol HEeE
KapTouka
M
42 |8. OcHoBHbIe ciocoOsl | [TonuMats cyTh Texymuit | Kamoousie u | § 20
Mertastypru KY  |nmomyueHus MeTamioB. |MeTALTyprU4eCKUX aHoOHble Ne6-8. 10. 02/
1. Pemmenue Dnexmponus IIPOLIECCOB 3amaun | npoyeccul,
3aJa4 " mo JIM npomexarouue
YIPa:KHEHUH npu
1o Teme 9NEeKMpPoaU3e

«MeTaLiIBD)




1 2 4 5 6 7 8 9 10 11
DPA3TUYHBIX
sewecms.
Cocmasnenue
VpasHeHull
OBP
NEeKMpPOonU3a
43-(9-10. YOH |Ilonoxenue 3HaTh OCHOBHBIE Texyuuit | U3menenue § 21, . T'openue
44 | HemeTaJliibl M HeMerasuioB B [IC JI. |Hemerasibl, ux . KUCTOMHbBIX ynp. 1- |cepsl 17 .02/
. MeHnneneesa. CBOICTBa. YMETh c. 240- ceoticma 3 docdopa.
Konduryparms XapaKTePU30BaTh 241. BbICULUX Bo3sronka
BHEIITHETO CBOMCTBaA Pemenue |oxcuooes u Hona,
3JIEKTPOHHOTO CJIOS HEMETaJUIOB, yrpaxHe- | euopokcuoosé | Yup 6 |pactopenue |17.02/
HemeTaiwioB. [IpocTeie |ommpasich Ha X HUM HeMemainos 6 |crpl79 |HOnA B
BelllecTBa HeMeTalbl: |nonoxkenue B [1C nepuooax u cCrupTe.
cTpoenue, puznyeckue | MeHnaeneera 2pynnax. JL.
CBOMCTBA. 3asucumocmo 3HAKOMCTBO C
XuMH4ecKue ceoticma oOpasamu
cBolicTBa. Baxxnenmue Kuciom om HeMe
OKCH/IBI, cmeneHu (paboTa ¢
COOTBETCTBYIOIIUE UM OKUCTIeHUs KOJUIEKIUSIMH
THIPOKCHIIBI U Hememana. )
BOJIOPOJTHBIE
COCIIMHEHUS
HEMETAIIJIOB
45 |11. Pemienue VII3 [OtpaboTka YMmerb npuMensTh | Texymmii §21 JIM.
3aj1a4 u v TEOPETHYECKOTO TEOPETHUYECKHE . (moBTOp | 3aaUHUKH 24.02/
YIpasKHEHHH Marepuana B paMKax |3HaHUS IPU Pa6ora €HHe)
1o TemMe JTaHHOU TEMBI pelIeHnHy 3a1a9 U no IM
«HemeTtanbl YIpaKHEHU N
»
46 [12. Oxcuabt Crpoenue, 3HaTh COCTaB, @®ponran |llepoxcuodwsi Koncne
KY  |HOMeHKknaTypa CTPOCHHE U BHBIN KT
KJaccu(uKanus u KJ1accU(UKaLUIO oIpoc Ta0.Ne5 24.02

CBOMCTBA OKCUJIOB.

OKCHJIOB, UX




Baxueiimue HOMEHKJIATYpY,
IIPEACTABUTENN OTOTO | yMETh

KJjlacca XapaKTepU30BaTh UX
CBOMCTBA.




1 2 4 5 6 7 8 9 10 11
47 |13. Kucaorst Crpoenue, 3HaTh Texymuii | Ocobennocmu | § 22 JL.
KY  |HOMeHKknaTypa, KJIaccu(puKaIuio, ce0lCme yrp. 5 |PacnosnaBan |03.03/
KJaccu(uKanus u HOMEHKJIATYpY Pabota |cepnoii u Ue XJIOPUI0B
CBOICTBA KHCJIOT. KHUCJIOT, YMETb no IM  |azommnoti, u cynbdaToB
Baxueiimue XapaKkTepu3oBaTh UX MYpasbuHou u
MPEJICTaBUTENIN ATOTO | CBOMCTBA VKCYCHOU
KJjlacca KUC10Mmbl
48 |14. Crpoenue, 3HaTh Texymuit | Ocobennocmu |§ 23,
OcHoBanust KY. |HOMeHKIaTYypa, KJIACCU(UKALIUIO U opeanuveckux |ymp. 5 03.03/
KJaccupuKanus u HOMEHKJIATYpy Pabora |ocnosanuii
CBOMCTBA OCHOBAaHUM. |OCHOBaHuUM, yMeTh (1o M
PactBopuMbIe 1 XapaKkTepu30BaTh X
HEPACTBOPHUMBIE CBOICTBA
OCHOBaHHUSI.
Baxwuerimmue
MpeJICTaBUTENN Kilacca
49 (15. Coun. KY  |Crpoenue, 3HaTh Texymuii Komncre |JI.
HOMEHKJIATypa, KJIacCU(UKALUIO U kT- § 24 |PactBopenue |10 .03/
KJaccuuKanus. HOMEHKJIATYpY Pabora XJIOPUJIOB H
Kucnele, cpennue, coJIei. no IM Cynb(haToB.
OCHOBHBIE COJIU YMmetb
Baxneiinme XapaKTepU30BaTh X
IpeACTaBUTENN CBOICTRA.
KJiacca.
50-]16-17. IMousTue o 3uarb Bakuenmme | Texyuwmii | [lonamue o § 25, JIM. 10.03/
51 |I'enernyecka TEHETUYECKOM CBSA3U U | CBOMCTBA . Komnnexcuolx |ymp. 1- | Tabnuma
1 CBSAI3b VII3 |reHeTHyecKux psaax B |M3YYEHHBIX KIACCOB |C. 262, No | coeounenusx. |3. «['enernuecka | 17.03/
MEXKIY v HEOPraHWYECKON HEOPraHNYECKHUX 1-4. s CBSI3b
Pa3INYHbIMHU XUMHUU. ['eHeTH4ecKkre |CoeqMHEHUH. Pabora HEOpPTaHUYECK
KJIaccamu pAABI METAIIIA U no JIM HX BEIIECTB»
Heopranuyec HeMeTasa

KHMX BE€IIECTB.




1 2 4 5 6 7 9 10 11

52 |18 [TpaBuia TeXHUKH 3HaTh OCHOBHBIC Omnpoc no 17 .03/
IIpakTnyeck [Ip/3 |6e3omacHocTH MpH npasuia Th. IpaBuIIa IToBTop |IIpakTruecka
ast padora Ne BBIIIOJIHCHUM JTAHHOM | YMETb IPaMOTHO M Th UTh g pabora
5 paboThI oOpartarscs ¢ § 20-24 | Ne 5.

«Pewmenue XUMHYECKON
IKCIEPUMEHT MOCYJI0M 1
aJIbHBIX 1a00pPaTOPHBIM
3aja4 no o0opyaoBaHrEM
HeopraHuyec

KOM XMMH I

53-119-20. [Tonsitue o 3nath BaxHenmme | Tekymui §25, JIM.

54 |Temeruuyecka T€HETHYECKOM CBSI3U U | CBOMCTBA . 3aganud | TaOiuna 24.03/
1 CBAI3b TEHETUYECKUX PsiIax B |MU3yUYEHHBIX KJIacCoB |cC. 269, Ne o «I"eneTnyecka
MEKIY VII3 |opraHuueckoil XUMUHU. |OpraHUYEeCKHUX 1-4. TETPaju | 5 CBA3b
Pa3IHYHBIMH N I'eneTndeckue psiiabl U | COEAMHEHUI Pabora OpraHU4eCcKU
KJIACCAMMU reHeTHYeCcKas CBsI3b mo M X BemectB»  |24.03
OpraHu4ecKu JUISL COEIMHEHUH,

X BelleCTB coJiepXKaliux JBa
aToMa yriepo/a.
EnuucTBO Mupa
BEIIECTB.

55 |21. IIpaBuna TeXHUKU 3HAaTbh OCHOBHBIE Omnpoc no ITosTop |IIpakTHuecka
IMpakTHYeck [Tp/3 |Oe3omacHOCTH TIpH npaswia Th. paBUIIa UTh s paboTa 07.04/
ast padora Ne BBIIIOJIHEHUM JTAHHON | YMETh IPaMOTHO M Th § 25 Ne 6.

6 paboThI oOpararscs ¢ 3aJIa9H
«Pemenue XUMHUYECKON UK
IKCIEPUMEHT MOCYJI0N 1 XoMueH
aJIbHBIX 71a00paTOPHBIM Ko, No
3aja4 no 00opyoBaHuEM 30.60.
OPraHu4ecKo

W XUMUN»




1 2 4 5 6 7 9 10 11
56 |22. [TpaBuiia TEXHUKH 3HaTh OCHOBHBIE Omnpoc no 3agaun |IIpakTnuecka
IIpakTHyeck [Ip/3 |6e3omacHocTH MpH CIocoObI OJTyYEHUS | IpaBuia UK s paboTta 07.04/
ast padora Ne BBINOJIHEHUH JJAHHOW | M coOupanus ra3os B|M Th XomueH [ Ne 7.
7 paboThI naboparopuu. Ko Ne
«Ilonyuyenue 2.11.
rasoB u
U3yyeHHue ux
CBOMCTB»
57 |23. [TpaBuiia TEXHUKH 3HaTh OCHOBHBIE Omnpoc no 3amauyn |[Ipaxtuuecka |14.04/
IIpakTHyeck [Ip/3 |6e3omacHocTH MIpH npaswia Th. MpaBUIa WK s paboTta
ast padora Ne BBIIIOJIHEHUH JAHHOM | YMETh IPaMOTHO M Th XomueH | Ne 8
8 paboThI oOpartarscs ¢ KO, Ne
«'eneTnyeck XUMHUYECKOU 30.49
asi cBSI3b NIOCY0H U 30.52
MeXKIY 1a60paTOPHBIM
KJIaccaMu o0opynoBaHrEM
OpraHuYecKu
XH
Heopranuyvec
KHX
BelECTB
58 (24. CucremaTtuzanus 3HaTh OCHOBBI 060612 [TosTop |AM.
O6o01enue u VII3 |marepuana mo teme KJIaccu(pUKaluu U | FOIIIHIA. UTb 3a1auHUKU
CHCTEMATH3a Y «BemecTtBa u ux HOMEHKJIATypBI Pabora riaBy 3 14 .04/
s 3HAHUT CBOMCTBa. Heopranmyeckux v |mo M
OtpaboTka OpPraHUYECKUX
TEOPETHYECKOTO BEIIIECTB. 3HATh
MaTepuaia B paMKax |BaxKHeHIue
JTAaHHOM TEMBI CBOMCTBa
U3YyYEHHBIX KJIACCOB
COETUHEHUN.
59 |25. Temarnu 3amaun |JIM .
KonTpoabHa K €CKHIl. UK 21.04/
s1 padora Ne 3 XOMUEeH




«BemecTBa u KO
HX CBOMCTBa» Ne30.57
,
1 2 4 5 6 7 8 9 10 11
Pazgea nporpamme: X UM U A B dKU3HU OBIIECTB A (84acos)

60 |1. Xumus u XuMudeckas 3HaTh 3aBUCUMOCTh Camocrt
NMPOU3BOJICTB YOH |npoMblluieHHOCTh U | cKopocTu peakuuu | Tekymuii | /[Ipouzeoocme | osTenb 21.04/
0 M XUMHUYECKas Y XHMHYECKOTO 0 Kuciom, HBIN

TEXHOJIOTHSI. paBHOBECHS OT wenouelt, MOKCK
KY  |OcHOBHBIC IPUHIIMIIBI | pa3THIHBIX coneu XUMAYE
XUM. TEXHOJIOTUH. (hakTopoB. CKOit
Hayunble npuniunsl | Onpenenstsb uH(pop
BaXHEHIIINX BO3MOYXHOCTh MaIuu
IPOM3BOJICTB. MIPOTEKAHHMS c
[Tpon3BOICTBO CEPHOM | XMMUYECKUX UCIIOIb
KHCITOTHI MIPEeBPAICHHH B 30BaHH
Pa3IMYHBIX eM
YCIIOBHSAX H paznny
OLICHHUBAThH UX HBIX
MOCTICICTBHSL. HUCTOYH
UKOB
§ 24

61 |2. Xumus n Xumuzanus. Pactenus | OnieHUBaThH BIHSIHHIE Camoct
ceJibCKoe YOH |u noyBa. Y 100peHHS U | XUMHUYIECKOTO Texymuit OSITEJh 28.04/
X03AHCTBO M uX Kjaccuukaus. 3arpsizHenus OC Ha HBII

XuMudeckas OpTraHu3M 4YeJIOBeKa TTOUCK
MEJIHOPAIINS TTOYB. U ApYyTHUE )KUBBIS XUMHYE
XUMHUYECKUE CPENICTBA | OPTaHU3MBL. CKOM
3aIUThI PACTCHUH. Hcnons3oBath uHpop
XuMuzanust MPHOOpPETEHHBIC MaIuu
YKUBOTHOBOJICTBA 3HAHUS TS c




00BSICHEHHS
XAMHYECKUX
SIBJICHHI,
MIPOUCXOJISIINX B
pupoJie

HUCIIOJIb
30BaHU
eM
paziang
HBIX
HUCTOYH
UKOB




1 2 4 5 6 7 8 9 10 11
62-|3-4. Xumus u |2 3arpsizHeHuE YmeTpb Camocr 28.04/
63 |mpo6JeMbl YOH |armocdepsl. HCII0JIb30BaTh ®ponran |«llamamo ositenbH | Craiia- 05.05/

OKpYsKaKoLIeH M 3arpsi3HeHue IPUOOpETEHHbBIE BbHBIN 800b1» U eé 13178 IIPE3CHTALNS
cpenbl atmoctepsl. Oxpana |3YH ans POJb 015 MIOMCK | MPOEKTOB
KY  |armocdeps! oT 00BsICHEHUS 300p08bs XUMHUYE |y4alIuxcs
XUMHYECKHUX XUMHUYECKHUX yenoseKda CKOM «XuMHUA U
3arpsi3HEHUN. SBJICHUH, uHpop |mpobiaemMbl
3arpsi3HeHUs IOYBBL. | IPOUCXOISIINUX B MalUu | OKpy>Karolen
[TouBooxpaHHbIE NpUpOJIe U Ha c cpenab».
MEPOPHUITHS MIPOU3BO/JICTBE. UCIIOJb
Bectu ceds 30BaHUE
HKOJIOTMYECKU M
IpPaMOTHO. paznnu
OueHuBaTh BIUSIHHE HBIX
XUMHYECKOTO UCTOYH
3arpsi3HEHUS UKOB
OKPYXAaIOILEH Cpeabl
Ha OpPraHU3M
YeJoBeKa U ApyTrHue
KUBBIE OPTaHU3MBI.
64-|5-6. Xumus u |2 KY | Xumnueckue cpencrsa | YMerb ®ponran |lIpasuna Camocrt
65 |moBcenHeBHA TUTHEHBLI U KOCMETHKH. | UCIIOJIL30BATh BbHBII bezonacrocmu | OATENLH 05.05/
Al 5)KU3Hb JlomaniHss anTeyka. | IpHOOpETEHHBIE npu BII
XvMHUs ¥ THIIA. yueOHbIe UCNONb306aHU | TIOUCK
XKupsi, 6enkwu, KOMIICTEHIINH B u cpeocme XUMHAYEe
YTJIEBOBI, COJIU B MOBCETHEBHOM ObIMosoll CKOM
panyoHe MUTaHUSI. KHU3HH. Xumuu uHpOp 12.05/
Pa3Butue nuiesoi Maluu
IPOMBITIIJICHHOCTH. c
[TumeBsie 106aBKH UCTIOJb
30BaHUE
M
paziny
HBIX

HUCTOYH




HKOB

1 2 4 5 7 9 10 11

66- |7. CucremaTtu3ars O6006m1a Yup

67 |O6o6menne n VII3 |marepuana no teme 110} 11050%1 NoSctp 12.05/
cUcTeMaTu3a v «X¥UMUS B KU3HH 207
nHsl 3HAHM o01iecTBay. 19.05/
1o TeMe OTtpaboTtka
«Xumusi B TEOPETUYECKOTO
JKH3HU MaTepuasa B paMKax
o0IecTBa» TAHHOU TE€MBI

68 |8.UrTorosasi Tematuu 19.05/
KOHTPOJIbHAS €CKUI
padora

69- |Kparkmii 06006112

70 |0630p Bcex FOLITHI /
NPOHACHHBIX

TEM
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