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Pasznes 1. KoMnieke 0CHOBHBIX XapaKTEPUCTHK JAONOJTHUTEIbHOM
o0meo0pa3oBaTeJbHON 001epa3BUBAOLIEH IPOrPaAMMbI
1.1. HopmaruBHasa mnpaBoBasi 0aza K pa3pa0oTke AONMOJHHUTEJIbHBIX

0011e00pa3oBaTeIbLHBIX IPOrPaMM:

— OepnepanbHbIii 3akoH Poccuiickoit denepanuu ot 29 nexabps 2012 roga Ne
273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny;

— Ilpukaz MunucrepctBa mnpocBemieHuss Poccuiickor @enepanuu  OT
27.07.2022 No 629 "OO6 ytBepxaeHun Ilopsgka opraHu3anuv U
OCYUIECTBJICHUSI 00pa30BATENbHON JESITENIBHOCTH TO JIOMOJHUTEIbHBIM
o01reo0pazoBaTenbHBIM porpaMmam”

— Ilpuxa3z Munucrtepctsa npocetierust PO ot 3 centsiops 2019 r. N 467 «O6
yTBepxKIaeHun lleneBoi Momenu pa3BUTUS PETHOHAIBHBIX  CHCTEM
JIOTIOJIHUTEJIBHOTO 00pa30BaHMs JIETe» (C MU3MEHEHUSIMU U JTOTIOJIHCHUSIMU,
npuka3z Munnpocsemenuss PO ot 2 despans 2021 r. N 38, (u3smeHeHus
BCTYIAIOT B cuiy ¢ 25 mas 2021 r.);

— IlocranoBneHnne ['maBHOro rocyJapCTBEHHOIO CAaHUTApHOTO Bpada PO ot 28
cenTsiops 2020 r. N 28 «O06 yrtBepxkaenun caautapubix npasun CII

2.4.3648-20 «CaHUTapHO-3MTUIEMHOJIOTHYECKUE TpeOOBaHUS K
OpraHU3alysIM BOCIUTAHUS U OOy4YEeHUS, OTAbIXa U O3JOPOBIICHUS ACTEH U
MOJIOJEKI»:

— Pacnopstxkenue IlpaButensctBa PD ot 31 mapra 2022 r. N 678-p OO0
yTBepkAeHnn KoHnenuuu pa3BuTHs JOMOJIHUTEIBLHOIO 00pa3oBaHUsl JeTen

1o 2030 r.

1.2. Hamnpas/jieHHOCTb NPOrpaMMBbI

HampaBieHHOCTh ~ JOMOJHUTENILHOM  OOpa3oBaTeNbHOM  IPOrpaMMbl
€CTECTBEHHOHAYYHOU HaIlPaBJICHHOCTH. JlanHas JOTIOJTHUTENbHAS
oOpa3oBaresipHasi MporpamMma HalpaBjeHa Ha PacUIMPEHUE TEOPETUUYECKON Oa3bl
yyalmxcs 1o XUMHUH, KOTOpasi CKJIaJbIBaeTcsl B 00I1e00pa3oBaTeIbHON LIKOJIE, a
TaK)Xe Ha Pa3BUTHE OCHOBHBIX MOHSATUHN OOIIEH XUMHUH.

1.3. YpoBeHb ocBOeHHMsI MpOrpamMmbl — 0a30BbI, B COOTBETCTBUU C
MeTroauyeckumMyn pEeKOMEHIALUUAMU I0 NPOEKTUPOBAHUIO  JOIOJHUTEIBHBIX
oOIIepa3BUBAIOIIMNX  MporpaMMm  (BKJIIOYash  pa3HOYPOBHEBBIE  MPOTPaMMBbI)
MUHHUCTEpPCTBA 00pa3oBaHus U Hayku P® (mucbmo ot 18 HosiOps 2015 r. Ne 09-
3242).

1.4. AKTyaJIbHOCTH POTPAMMBI



AKTYyalbHOCTh MIPOrpamMMBbl ONpENEIAETCS NOTPEOHOCTHIO
COBEPILIEHCTBOBAHMUS METOAMKMA MOJArOTOBKM OOyYarolUMXcsi K YYacTHIO B
OJIMMIIMAJAX MO XUMHUU B acCHeKTe pa3BUTHS IO3HABATEIHLHOTO HMHTEpeca U
CIOCOOHOCTEN yJaluxcs K U3y4YeHUI0 XUMUU.

JlanHast nomonHUTENbHas oOIIepa3BUBAIONAsl MMPOrpaMMa COOTHOCUTCS C
TEHJEHIUSMU Pa3BUTHUS TOMOJHUTEIBLHOTO oOpa3oBaHus U corjacHo Konuenuu
pa3BUTHUS JOMOJHUTEIHHOTO 00pa30BaHuUs CIIOCOOCTBYET CO3/IaHUIO0 HEOOXOIMMBIX
YCIIOBUH AJI1 TUYHOCTHOTO Pa3BUTUSL OOYYAIOIIMXCS, TO3UTUBHON COLMAIN3aLUU
Y IPO(PeCCHOHATILHOTO CaMOOIIPEECIICHHUS.

[TporpaMmMa Ha COBpEMEHHOM ATare pa3BUTHs OOLIECTBA OTBEYAET 3alpocam
neTeil u poauTenen: GopMuUpyeT colManbHO 3HAUMMbIE 3HAHUS, YMEHUS U HaBBIKH,
OKa3bIBa€T KOMIUIEKCHOE OO0yuaroliee, pa3BUBAIOIIEE, BOCIUTATEIbHOE W
3JI0pOoBbECOEperaolee Bo3AecTBHE.

1.5. OTiinunTe/IbHBbIE 0COOEHHOCTH MPOTPAMMBI

3a OCHOBY pa3pa0OTaHHOW TPOTpaMMbl  B3ATa  JIOMOJIHUTEIbHAS
oOmieoOpa3zoBarenbHas oOmepa3BuBaioias mporpaMma «Xumus. BBOHBIM
OJINMIIMAJHBIN Kypc», cocTaBuTenb TuxonoB Tumyp IlaBnosuy.

B 1npouecce mnpoBeneHuss 3aHATUNA [0 JAHHOM mporpamme OOJIbIIOE
BHUMaHUE yjelsercs pa30opy 3ajad, BCTPEUYAOUIUXCS B PA3IMYHBIX OJUMITHAIAX
M0 XUMUHU.

1.6. Ilesqb 1 3a1a4u MPOrpaMMblI

Lenb: NOBBILIEHWE U pPa3BUTHE  IO3HABATENIBHBIX  HHTEPECOB,
MHTEIJICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH, Yyualluxcs B IPOIECCe
BBINIOJIHEHHSI ~ DKCIIEPUMEHTAbHBIX, HCCIEAOBATEIIbCKUX  3aJay, PEIICHHS
HECTaHJApTHBIX XUMUYECKHX 3a]1ay.

3apaun:

Oobyuarwmmue:

— OBJIAJICHUE KIKOYEBBIMU TOHATHAMM W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX

CTPOUTCS JaHHas MpeaMeTHasi 00J1acTh, PaCIO3HABAHUE COOTBETCTBYIOLIUX

UM IIPU3HAKOB U BBaHMOCBHSGﬁ, CITOCOOHOCTH ACMOHCTPHUPOBATH PA3JIMYHBIC



ITOAXO/bI K U3YUEHUIO SIBJICHUM, XapaKTEPHBIX I N3y4aeMOU MPEAMETHON
o0nacTu;

YMEHUE peuiaTh, KaK HEKOTOpPble NPAKTUYECKHWE, TaK U OCHOBHBIE
TEOPETUYECKHE 3aJaul, XapaKTepHbIE JUIsI HUCIOJIb30BaHUS METOIOB U
MHCTPYMEHTApUs JaHHOM NMpeaIMeTHON 001acTH.

PasBuBaroniue:

UCKaTh M HaXOAUTHb OOOOIIECHHBIE CIIOCOOBI PEIICHUS 3a/ay, B TOM UHUCIE,
OCYUIECTBJISATh Pa3BEPHYTHI MH(OPMAIMOHHBIA MOUCK U CTaBUTh HAa €ro
OCHOBE HOBBIE (YueOHbBIC U TTO3HABATEIBHBIC) 3a1a4H;

BBIXOJUTh 32 paMKH  ydyeOHOro  HIpeAMeTa M OCYLIECTBIISTH
LEJICHANIPABIICHHBIA IMOMCK BO3MOXHOCTEH JUIsl IMIMUPOKOro IEpeHoca
CPE/ICTB U CITIOCOOOB JICHCTBHS,

UCIIOJIb30BaTh  pa3JIMYHbIE MOJEJIbHO-CXEeMAaTHUECKHE CpEeACTBa IS

IMPpCaACTABJICHUSA CYIICCTBCHHBIX CBSI3EH )41 OTHOHIGHI/If/JI, a TaKXcC

HpOTPIBOpG‘IPIﬁ, BBISIBJICHHBIX B I/IH(l)OpMaI_II/IOHHBIX HCTOYHHUKAX,

MCHATH U YACP)KUBATH PA3HLIC ITO3UIINHA B IM03HAaBaTEJILHOM ACATCIIBHOCTU.

BocnurareanHsbie:
BOCIIMTBEIBAThL MO3UTHUBHOE OMOIIMOHAJIBHO-IICHHOCTHOE OTHOIIEHHUE K

IMIO3HAHHWIO OKPYKAKIICro MHpd, MHHUIHWATHBHOCTD, JIF0003HATENLHOCTh B

[IPOLECCE U3YUCHUS SBICHUN IPUPOJIBL,

CaMOCTOSITEJIBHO OIPENEIISATh LIENH, 331aBaTh NMapaMeTPbl U KPUTEPUU, IO
KOTOPBIM MOKHO ONPEAENATh, UTO LEJb TOCTUTHYTA;

BOCIUTaHUE YOEKICHHOCTH B BOBMOXKHOCTH IMO3HAHUS 3aKOHOB MPUPO/IHI;

(dbopmHpoBaHUEe CITIOCOOHOCTH K CAMOKOHTPOJIIO U aKKYpPaTHOCTH;

IMOBLIICHUC KYJIBTYPhI O6H_[€HI/ISI H ITIOBCOCHMUAI.

1.7. KaTeropusi yyammxcsi



[Iporpamma oOpHEHTHpOBaHa Ha JONOJHUTEIbHOE OO0pa3oBaHUE JeTel
Bo3pacta 14 -16 nert (8-9 knacc).

1.8. Cpok peanuszannu 1 00beM NPOrpaMMbl
Cpok peanuzanuu nporpamMmmbl — 1 rog. O0beM nporpammel — 144 ygaca.

1.9. ®opMbI opraHuzanvu 00pPa30BATENbHON eATEJbHOCTH M PEKHUM
3aHATHH

3aHATUS TPOBOJATCS B OJHOBO3pPACTHOM Tpyrme. YuCieHHBI cocTaB
rpynmnsl 12-15 denosexk.

®opMbl  OpraHu3aly 00pa30BaTENbHONW JAESITENIBHOCTH — TPYMIOBBIE,
WH]IUBUYaJIbHbIC.

Buibl 3aHATHI: TEOPETHUECKUE U MPAKTUUYECKUE 3aHATHS.

Pexxnm 3aHATHI: 3aHATUSA IPOBOAATCA 2 pa3a B HEAEIIO 1O 2 yaca.

[TpoaomKUTENLHOCTD 3aHATUN — 45 MUHYT, niepepbiB 10 MUHYT.

1.10. Ilnanupyembie pe3yJbTaThl 0CBOCHHS NIPOTPAMMBI

[To utoram oOyuenus y yqamuxcs 0y1yT chopMupoOBaHbI:

JIn4HOCTHBIE pPe3yJIbTATHI:
- MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayK{, 3HAYUMOCTH HAyK{, T'OTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY,
BJIaJICHHE JIOCTOBEPHOU MH(pOpMaLUEN O MEePeOBbIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBO M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTpOWCTBE MHUpa U OOIIECTBA;
- chOpMHPOBAHHOCTh MTO3HABATEIIbHBIX UHTEPECOB 17} MOTHBOB,
HaIpaBJICHHBIX HA WM3y4YEHUE 3aKOHOB MPHUPOJIbI, HUHTEIUNICKTYAJIbHBIX YMEHUMU
(moKa3pIBaTh, CTPOUTH PACCYXKACHUS, aHAIMW3UPOBaTh, CpPABHUBATh, JENATh
BBIBO/IbI U JIPYTOE€);
- YMEHUS IPUMEHATH TEOPETUYECKHE 3HAHUS IO XUMHUH JUIsl pELIEHUS 3a]1a4;
- UHTEpPEC K HOBOMY COJEpKaHUIO M HOBBIM CIIOCOOAM  TO3HAHMS
OKPYKaIOILEro MUpa;
- o0nagaeT KOMMYHUKATHBHOM  KOMIIETEHTHOCTHIO B  OOIIEHUU W

COTPYJAHHMYECTBE C IPYTUMU 00YHAIOITUMUCS;



MeTanpeaMeTHble pe3yJbTAThI:
OOyyaromuiics Hay4uTCs:
- aHaJM3UPOBaTh, CPABHUBATh, KJIacCUPUIMPOBATH U 0000maTh (akThl U

siBJIeHUS. BBIIBIATH IIPUYHHBI U CIICACTBHUSA ITPOCTBIX SIBJ'ICHI/II\/'I;

NOHUMAaTh U COOJIOJIaTh IMOCJEI0BATEILHOCTh JACHCTBUMN, MPEABABISIEMYIO
JUISL pelIeHus 3a/1ay;
- (UKCUpPOBATH CBOE 3aTPYyTHCHHUE B yU€OHOUN NEATEIHHOCTH MPU TOCTPOCHHUH
HOBOTO CII0c00a pelieHus 3a/1ay;
OOyyarolmuiics MoJxy4YuT BO3MOKHOCTD:
- MIPOSIBJISITH TIO3HABATEILHYIO HHUITUATUBY;
- OTIPECISITh IPUYNHY 3aTPYIHEHUS B YYCOHOMH JACATCIBHOCTH;
- COTIOCTABJISATH MOYUCHHBIA PE3yIbTaT C 3aJaHHBIM YCIIOBHEM;
- KOHTPOJUPOBATh CBOIO JCSATENBHOCTh, OOHAPYXKMBATh W HCIPABIATH
OIITNOKHU;
- BBITIOJIHATH CAMOOIICHKY pe3yJibTaTa CBOEH yueOHOU eATeTbHOCTH.
IIpeameTHbIe pe3yabTaThI:
VYyammecs T0MKHbBI 3HATh:
- pacKkpheIBaTh Ha MpUMEpax poOjdb XUMUU B (OPMHUPOBAHWU COBPEMEHHOM
HAyYHOH KapTHHBI MHUpa U B MIPAKTUYCCKOHN JIEATECILHOCTH YEJIOBEKA, B3aMMOCBSI3b
MEXIy XUMHUEH U IPYTUMH €CTECTBCHHBIMHA HayKaMH,
- YCTaHABJIMBATh NMPUYMHHO-CIICJACTBEHHBIE CBSI3M MEX]y CTPOCHHUEM aTOMOB
XUMUYECKUX JJIEMEHTOB U TEPUOJAMYECKUM H3MEHEHHEM CBONCTB XUMHUYECKUX
AJIEMEHTOB U WX COCAMHEHUH B COOTBETCTBUM C TIOJOKCHHEM XUMUYECKHUX
AJIEMEHTOB B MEPUOINIECKON CUCTEME;
- CTPOEHHUS aTOMa, XUMHYECKOW CBS3H, DJICKTPOIUTHUYCCKOW IUCCOIMAIIHH
KHCIIOT W OCHOBAaHWH; yCTaHABIMBATh NPHUYUHHO-CIIC/ICTBCHHBIC CBS3U MEXITY
CBOIMCTBaMH BEIIECTBA U €T'0 COCTABOM, M CTPOCHHUEM;
- OTIPENEISITh XapaKTep Cpeabl B PE3yNbTaTe THAPOIH3a HEOPTaHMYECKUX

BEIICCTB;



MPUBOJNTh TPUMEPHI OKHUCIUTEIHPHO — BOCCTAHOBHUTEIBHBIX DPEAKIUN B
PUPOJE.

Yuamuecs 10KHbI YMETh:
- BBITIOJIHATh XMUMHYECKUH IKCIIEPUMEHT 1O PACIO3HABAHUIO WU TIOTYYCHHUIO
HEOPTraHUYECKUX BEIIECTB, OTHOCSIIUXCSA K Pa3IUYHBIM KJIACCaM COCIMHECHHM, B
COOTBETCTBUM C MpaBUJIaMU M IpUeMamMu 0e30macHoi paboThl ¢ XUMUYECKUMHU
BEII[ECTBAMH U JJaOOPATOPHBIM 000PYIOBaHUEM;
- MPOBOJUTh pacyeThl Ha OCHOBE XUMHUYECKUX (OpMYT U ypaBHEHUM
pEeaKLNii;
- pacyeTbl MaccoBOW 07U (MacChl) XMMHUYECKOTO COCJIMHEHHUSI B CMECH;
- pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUU, €CIU
OJIHO W3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH );
- pacyeTbl MacCoOBOM WM OOBEMHOW JOJIM BBIXOJIA MPOJAYKTA pEaKluud OT
TEOPETUYECKH BO3MOKHOTO;
- pacdeTsl TeruioBoro dddexra peakuu;
- pacdeTbl 00bEMHBIX OTHOIIICHUI ra30B MPU XUMHUYECKUX PEAKIIHSIX;
- pacueTsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTa PEAKIMH, ECIH
OJIHO M3 BEUIECTB JAaHO B BHUJAE pPAcTBOpa C OIPEICICHHONM MAacCOBOM JOJIEN
PacTBOPEHHOI'O BEILIECTBA;
- YCTaHABJIMBATh B3aMMOCBS3M MEXIy (akTaMd M TEOpHEH, MPUIMHOW U
CJIEJICTBHEM TPU aHAIM3€ MPOOJIEMHBIX CUTYallMii 1 0O0CHOBAHUU MTPUHUMAEMBIX

pGHIeHI/Iﬁ Ha OCHOBE XMMUYECKUX 3HAHUM.

Paszpneua 2. Conepskanue nporpamMmmbl

2.1. YuyeOHO-TeMATHYECKHUH IJIAH

Ne HaumenoBanue KosmuecTBo yacos Dopmbl

pa3aejoB IMPOBECIACHUSA
BCEro B TOM 4YHUCJIC




Teop. | MPAaKT.
KOHTPOJISI
O1eHKa HaBBIKOB.
IIepBoHavanbHbIC .
6 3 3 TemaTtnueckuii
XUMHAYCCKHE TTOHATHS.
KOHTPOJIb.
Ctpoenue atoma. O1eHKa HaBBIKOB.
8 4 4 TemaTuueckuii
KOHTPOJIb.
XuMuueckas CBsI3b U O11eHKa HaBBIKOB.
ee oOpa3oBaHuUeE B 6 3 3 TemaTuueckuii
XUMHYECKOU pEaKIUU. KOHTPOJIb.
[Tepuognueckuii 3aK0H
O1eHKa HaBBIKOB.
u [lepuoanueckas .
8 4 4 TemaTtnueckuit
TadnIuIa OHTDO
KOHTPOJIb.
J.1.Menneneena. p
O11eHKa HaBBIKOB.
XUMHUUYECKHUE PEAKIINU. 20 10 10 TemaTnueckuii
KOHTPOJIb.
O11eHKa HaBBIKOB.
PactBopsI. 4 2 2 TemaTtnueckui
KOHTPOJIb.
Baxkueiimme Kiaacchl O1eHKa HaBBIKOB.
HEOPTraHUYECKUX 18 9 9 Temartnueckuii
COECIMHEHU . KOHTPOJIb.
Tepmoxumus,
CKOPOCTh XMMHUYECKOM OreHKa HaBBIKOB.
peakuuu u 12 6 6 Tematnueckui
XUMHYECKOE KOHTPOJIb.
paBHOBECHE.
[ToBe/ieHHE BEIIECTB B Ouenxa HABBIKOB.
10 4 6 Tematunueckuit

pacTBOpax.

KOHTPOJIb.
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Knaccudukanus
npemraracMbpIX Ha OneHka HaBBIKOB.
10 | omuMmImazne 3agaq 1o 18 9 9 Temarnueckuii
TUNAM ¥ METOJaM KOHTPOJIb.
penieHus.
OrneHka HaBEBIKOB.
11 | Meramsr. 12 6 6 TemaTnueckuit
KOHTPOJIb.
18 9 9 O1ieHKa HaBELIKOB.
12 | Hemeramisl. Temarnueckuii
KOHTPOJIb.
Ob6obmaroree 4 - 4 O1LleHKa HAaBBIKOB.
3aHITHE 110 METOAaM U TeMaTHdeCKHii
13 | IpuemMam pereHus KOHTPOJIb
XUMHUYECKHX 3a7a4
(oTyeT yyammxcs).
Bcero 144 69 75 -

2.2 Conep:xxanue yueOHOIo nJjiaHa
Tema 1. [lepBoHavyajbHbIE XUMHYECKHE TOHATHS.

Teopusa: ®Ouzuyeckue SBJICHUS B XUMHUHU: JUCTWUIALMS, KpUCTAIM3aALUS,
BbINIApUBAHUE M BO3TOHKA BEIIECTB, LIeHTpudyrupoBanue. [IpusHaku u ycioBus

IMPOTCKAaHUA XUMHYCCKHUX peaKHHﬁ. XuMHuyeckass CHMBOJIMKA. 3HAKH XUMHYECKUX

AJIEMEHTOB M MPOUCXOXKICHUE X Ha3BaHWU. XuMHUueckue GopMynbl. MHIEKCH 1
kodddunentel. OTHOCUTENBHBIE aTOMHAsT W MOJEKYJsIpHas Macchl. Pacuer

MacCOBOH 1011 XUMHYECKOTO 3JIEMEHTA 10 (POpMyJIie BEIIECTBA.

Ilpakmuxa: Haxox1eHne OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl BEIECTBA MO €ro

xumuieckoit popmyine. Pazaenenue cmeceii. Pacuér cocraBa cmeceil.
Tema 2. CTpoenue aToma.

Teopuﬂ: HN3MeHeHue 4ucna IIPOTOHOB B AApC aToOMa - O6pa30BaHI/IC HOBBIX

XMMHUYECKUX DJJIEMEHTOB. I3MeHeHue uwucia HeﬁTpOHOB B dApC aroMma -
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oOpazoBaHue u30TONOB. COBPEMEHHOE OMNPEACIICHUE TMOHITUS «XUMUYECKUI
aneMeHT». M30TOmbl KaKk pa3HOBUIHOCTH ATOMOB OJHOTO XMMHYECKOTO 3JIEMEHTA.
Onektponsl. [lepuoanyeckas cucrema xumudeckux sneMeHToB . . Menaeneena
U CTPOEHHE aTOMOB: (PU3MYECKUI CMBICI MOPSAKOBOTO HOMEpA 3eMEHTa, HOMEPA

IPYINIbI, HOMEpa MEPUOA.

IIpakmuxka. pemienue 3aga4. CocTaBlieHUE IEKTPOHHBIX U Tpaduueckux Gopmyi

aTOMOB, ONPEJICICHUE JIEKTPOHOB BHEITHETO YPOBHS U BAJICHTHBIX 3JIEKTPOHOB.
Tema 3. Xumuueckas cBsi3b U ee 00pa30BaHue B XUMHUYECKOH peaKIUu.

Teopusa: Pa3HOBUIHOCTH XMMHUYECKUX CBsi3zel. CTeneHb okucienus. OnpeneneHue
CTEIICHH OKHCIICHUS DJJIEMEHTOB IO XHUMHYECKOM (opmylie COCTUHEHHS.
Baxueimme OKUCIUTENIM UM BOCCTAaHOBUTENM. Ilpouecchl OKHUCICHUST U
BOCCTaHOBJICHUs. BnusHue cpeapl Ha HampabieHue OBP. T[ManpBannueckuii
leMeHT. Psjg HampsokeHUs — METauioB.  AJUIOTPONHBIE  MOAMGUKAIWU.

KpI/ICTaJ'IJII/I‘IGCKI/Ie PCUICTKH.

llpaxmuxka: peuieHue 3anay.

Tema 4. Ilepumoamuyeckuid 3axkoH u Ilepumoamuyeckas Ttadauma ..

MenjeJieeBa.

Teopus: llepuoguueckasi cucTeMa Kak CIPAaBOYHOE MOCOOME ISl TMOJIYYEHHS
CBEJICHUI O XMMUYECKUX dJeMeHTaxX. llepuomnueckass  cucteMa  XUMHYECKHUX
sanemenToB JI. WM. MengeneeBa u cTpoeHHE aTOMOB: (PU3UYECKUN CMBICIT

IMOPAOKOBOTO HOMCpPA 3JIEMCHTA, HOMCpa I'PYIIIIbl, HOMCPA IICpuoaa.

[lepnonnueckas cucrema xumuueckux siemeHToB JI. WM. MenneneeBa, ee
CTPYKTypa: Majble U OOJbIINE MEepUOAbl, TPYNIbl U MOATPYNINbl (TJIABHAS H
nobouHast). Hekotopele 3akoHoMepHocTH B llepuomunueckoit  Tabmuie

J[.1. Menneneena.

IIpakmuxka: pemenue 3anad. CocTaBieHue 3IEKTPOHHBIX U Tpaduueckux Gopmyi

aTOMOB, OIIPCACICHUC 3JICKTPOHOB BHCIIHETO YPOBHA U BAJICHTHBIX 3JICKTPOHOB.
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Tema 5. Xumuueckue peakiuuu.

Teopua: XvuMHYECKHE PEAKLUMH. YPABHECHMSI XMMHUYECKUX peakuui. MosspHas
Macca. 3aKOH COXPAHEHUs MACChl BEIIECTB. XMMHYECKHUE ypaBHEHHMs. TeruioBoi
3¢ (DexT XUMHUECKUX peakuuid. Peakium 3K30TepMUYECKUE U SHIOTEPMHUUYECKUE.
MounspHbiii 00beM Ta3000pa3HbIX BemlecTB. KpaTHble €IUHUIBI KOJIMYECTBa
BeniecTBa. KonmuectBo BemiectBa. Moibs. Momsipaas Macca. Monsipablii 00beM
razoB. 3akoH ABorajpo. IloctossnHas ABoraapo. YpaBuenue Kitaneitpona-
MenpeneeBa. CBsizb MEXy YHCIOM MOJIEH Tra3a, ero TeMIeparypoi, 00beMoM U
naBieHUEM. BpluuciaeHuss 10 XUMHYECKUM (opmyliaM HM  XUMHYECKUM
ypaBHeHusAM. Kiaccupukanus XMMHUUECKUX PEaKIMii: COeIUHEHUs, Pa3ioKeHus,
3aMENICHUsA. YPAaBHEHUS! OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. Peakuun

HOHHOTO OOMEHa u YCIIOBUA UX IIPOTCKAHHA.

HpaKmuKa: peUICHUC 3aaa4 C YCIOXKHAIOIINMHU 3JICMCHTAMU 110 HCOpF&HH‘-IGCKOﬁ

XUMUHU.
Tema 6. PacTBopBbl.

Teopus: PactBoppl. Kak mnpoucxomur pacrBopeHue. HacwllieHHBIE pacTBOPHI.

Konuenrparus pactsopa.
Ilpaxmuxa: pemieHue 3a1a49 XUuMAYECKUX OJIMMITUAL IPOIIIBIX JIET.
Tema 7. BaxxHeHme KJIacchbl HEOPraHUYECKUX COCAUHECHMH.

Teopus: IlepBoHauanbHBIE CBEACHUS O Kiaccax coequHeHur. OKCUIbI, KUCIOTHI,
ocHoBaHwusl, coiu. CoctaBienne GopMysl OMHAPHBIX COECIMHEHUMN, 00U Crocoo
UX Ha3bplBaHUS. bUHapHBIE COEIUHEHUS: OKCU[BI, XJOPUABIL, CYyJIb(UIbL.
CocraBnenune ux (opmyn. IIpeacraBurenu OKCHIOB: BOJAA, YTJICKUCIBIA Ta3 H
HerauieHas wus3BecTb. lIpencraBurenu JeTydnxX BOJOPOIHBIX COEIUHEHUN:
xjopoBogopoad u amMmuak. Kwucnorel. Krnaccudukanus kuciaor. XuMUUecKUe
CBOMCTBA. MOJIEKYJISIpPHBIE U MOHHBIE YPaBHEHUS peakuuil KUCIoT. OCHOBaHUs, X
COCTaB M Ha3BaHus. PacTBOpUMOCTh OCHOBaHM B Bojie. Tabnuia pacTBOPUMOCTH

TUAPOKCUIOB U cojiell B Boje. llpencraBurenu menoyei: TUAPOKCHIBI HATpHS,
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Kanusa 1 Kanpuus. [loHsaTue o kauecTBeHHBIX peakuusx. MHaukatopsl. MI3MeHenue
OKpPacKM HWHIUKATOPOB B wHIenoyHoM cpene. CBA3p MeXOy Kilaccamu

HCOPraHNn4CCKuX COG)IHHCHHﬁ.

IIpakmuxa: pemieHne 3anad. BeluncieHHe Macchl pAaCTBOPSIEMOIO BEIIECTBA U
pacTBOpUTENSl, HEOOXOIMMBIX [l TMPUTOTOBIICHUS ONPENEICHHOM Macchl
pacTBOpa ¢ U3BECTHOM MAaCCOBOM J0JIEW paCTBOPEHHOTO BellecTBa. Penenue 3anay

XUMHWYCCKHX OJJUMIIMAA IPOMIIBIX JICT.

Tema 8. TepMoxummsi, CKOPOCTb XMMHYECKONl peakIud U XUMHYECKOE

paBHOBecCHE.

Teopus: TemnoBoir »hdext xummueckor peakiuu. OCHOBHBIE 3aKOHBI
Tepmoxumuu. Teruiota oOpa3oBaHMsl BellecTBa M3 3iieMeHTOB. CTaHaapTHas
sHTaNbUs oOpazoBaHus. [loueMy Bce BO3MOXKHBIE XMMUYECKHE PEAKIIMU €lle He
npouzonuin? DHeprus aktuBauuu. [[OHSATHE O CKOPOCTM XMMHMUYECKON pEaKIUu.
CkopocTh XUMHUYECKOW peakuuu. KuHeTnyeckoe ypaBHEHHE M KOHCTaHTa
CKOPOCTH. 3aKOH ACHCTBYIOIIMX Macc. Peakiimy roMOreHHbIE M T€TepOreHHEIE.
@DakTOphI, BIUAIOLIME HA CKOPOCTh XUMUUYECKOU peakunu. Karanus. Xumuueckoe

paBHOBecue. [Ipunnun Jle - [arense.
Ilpaxmuxa: pemieHue 3a1a49 XUuMAYECKUX OJIMMITUAL IPOIIIBIX JIET.
Tema 9. [loBeneHnne BemecTs B pacTBOpPax.

Teopus: CunbHble U cnabble 37eKTpouThl. KOHCTaHTa U CTeNeHb JUCCOLMALIH.
3aBUCUMOCTH CTENIEHHU JAMCCOLMAINU OT KOHIIEHTpauu. BonopoaHblil moka3ares.

[Ikana pH. I'maponu3s coneu. I maponus conen.

llpaxmuka: Pacy€Tbl 1O ypaBHEHUSIM HECKOJBKHUX ITOCIEIOBATEIbHBIX PEAKIIHM.
[Ipumepsl mpoTEKaHUs PA3JIUYHBIX PEAKUUU MEXKAYy [IaHHBIMU BELIECTBAMHU B

Pa3INYHBIX YCIIOBHAX.

Tema 10. Knaccudgukauus npeayiaraeMbiX Ha OJJUMIIMAJAE 32124 [0 THUIIAM U

MeTO/aM pelleHus.
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Teopusa: 3anaun Ha [TPUMECHU. Vctopuuecku CcroXuBlIMecs (TPUBHATIBHBIC)
Ha3BaHUsA HEKOTOPBIX BEIIECTB, CMECEM U pacTBOpoB. Pemenne 3amau ¢
UCIIOJIb30BaHUEM 3akoHa O0O0BEMHBIX OTHOmIeHHH. CrnocoObl  BhIpaKEHUS
KOHIICHTpAIlUu pacTBOpPOB. BrIBog xumuyeckoil ¢opmyibl. OTHOCUTENbHAsS
IUIOTHOCTh Ta30B. OOBEMHBIE OTHOUICHUS Ta30B MPU XUMUYECKUX PEaKIUX.
PacueTsl 1O ypaBHEHMSIM XUMHUYECKHX peakiuil. Baxueimue Qusndeckue

BEJIMYUHBI, XapaKTEPUZYIOLIME aTOMbI U MOJIEKYJIBI.
Ilpakmuxka: Pemenne 3a1a4 XUMAYECKUX OJIMMITUA]T IIPOIIUIBIX JIET.
Tema 11. MeTa/iIbI.

Teopus: IlomoxeHne METAUIOB B IEPUOJAYECKOM CHCTEME JJIEMEHTOB
J.1. MengeneeBa. Mertaummueckass CBs3b. (DU3MUYECKHE CBOMCTBA METAJJIOB.
CmiaBel MeTauioB. HaxoxiaeHue MeTasioB B MPUPOJAE M OOIIHME CIOCOOBI HX
IOJIYYECHUS. XUMHYECKHE CBOMCTBA METAaJJIOB. Psan AKTUBHOCTH
(anekTpoxumudeckuii psa) MetamwioB. lllemounsie Mertamel. Haxoxnenue B
npupoae. dusnueckne U XuMHueckue cBoucTra. Ll[€noyHo3emenbHbIE METAIIBI.
Haxoxnenne B npupoae. Kanbuunii u ero coenqunenus. JKenezo. Haxoxnenue B

npupose. CBOMCTBA KeJesa.

Hpakmuka: KauecTBeHHbIC p€akun Ha KaTHOHbI M AHWOHBI, YCJIOBHA HX
ITPOTCKAaHUAA. Pemenue 3aJa4 110 OHNpCACIICHUIO BCIICCTB, HAXOAJAIIUXCA B

CKJITHKax 0e3 dTUKEeTOK. Penienue 3a1auy XuMU4eCKuX oJIMMIUa MPOUUIbIX JET.
Tema 12. HemeTau1bI.

Teopus: 1lonoxeHne KUCIOPOJA U CEPbl B MEPUOJNYECKON CUCTEME XUMHUYECKHUX
AJIEMEHTOB, CTPOCHHUE UX aTOMOB. AJIOTpomus cepbl. OKUCIUTEIBHBIE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHL. BBIUKNCIIEHUS IO XUMUYECKUM YPaBHEHUSM
Macchl, 0O0bEMA WM KOJIMYECTBA BEIECTBA OJHOTO U3 MPOAYKTOB PEAKIMU IO
Macce MCXOJIHOTO BEIIECTBA, 00OBbEMY WM KOJMYECTBY BEILIECTBA, COJEPIKAIIETO
onpenenéHnyo nomnto npumecei. [Tonoxxenue azora u pocdopa B nmepuoanueckoit

CUCTCMEC XHUMHUUCCKUX OJJICMCHTOB, CTPOCHHC HX aTOMOB. A30T: cBoiicTBa M
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npuMeHeHue. CBOMCTBA KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTBL. AMMMAK.
®usnueckne U XuMHuueckue cBorcrtBa. Ilomyuenne m npumenenue. [lomoxenune
yrjepoaa W KPEMHHUS B NEPUOJMYECKONM CUCTEME XHMHUYECKHUX JIIEMEHTOB,
CTPOEHUE HX aTOMOB. AJIOTpONHbIE MOAU(UKAIMKU yriepoAa. XUMHYECKUE

cBoiicTBa yriepoja. Ancopomus. Kpemuuii u ero coequaenus. Ctekio. [{leMeHr.

Hpakmuka: Pacuétel ¢ ucnojb30BaHMEM 3aKOHOB nJICaJIbHbIX TI'a30B. MaccoBas
J0JI1 9JICMCHTOB B BCIICCTBC. Pemenue 3aga4 XHUMHUUYCCKHUX OJIMMIIMA ITPOHIIBIX

JICT.

Tema 13. OOo0mamwmee 3aHsATHE @0 MeTOAAM M INpHEMaM pelleHUs

XHMHYECKHUX 32124 (0TYET y4Yaluxcs).
Teopus: NOBTOPEHNUE IPONIAECHHOIO MaTepuaia.

Hpaxmum: PEICHUC 3a1a49 XUMHWYCCKHUX OJIUMITNA[] IIPOIIBIX JICT.
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Pasznes 3. @opMbI aTTeCTALMM U OLICHOYHbIE MATEPHAJIbI
Buabl 1 popmMbI KOHTPOJIS, GUKCALUS Pe3yJIbTATOB:

- BXOJHOM: MpoOBepKa 3HAaHUH NMPOBOJUTCS B HayaJle rojia (AaHKETUPOBAHUE,
JTMAarHOCTHUKA);

- TeKyUIil: HaOII0IeHNE 32 BBIIIOJHEHUEM IIPUEMOB U METOJIOB B paboTe;
OTCIICKUBAHNUE AKTUBHOCTH YYaIllUXCs B BBIIIOJIHEHUU UMH CAMOCTOSITEIIbHBIX
paboT; BeeHne TabIUIbI PE3yIbTAaTOB;

- TPOMEXYTOYHBII: TECTUPOBAHUE, OIPOC - 20 BOIIPOCOB;

- UTOTOBBIW: TeCTUpOBaHuE- 20 BOIPOCOB.

Eounas popma u kpumepuu oyenku yueoHvIX pe3yibmamos npocpammol:

bajuibl YpoBeHb 0CBOCHUS
0-8 Huzkui
9-15 Cpenunii
16-20 Bricoknit

0-49% — «Hey0061emeopumenbHO»,
50-65% - «yooenemseopumenvroy;
66-85% -«xopouwioy;
86-100% -«omauunoy.

Pa3znen 4. Komiuiekc OpraHu3anuoOHHO-NEeIArOTHYeCKHUX YCJIOBHH

peajin3anyu NporpamMmbl

4.1. MaTepuajibHO-TeXHUYECKOE 00ecreyeHne MporpaMmmbl

3aHATUS TO NIporpaMMe JOJKHBI TPOBOJUTHCS B CHEUUAIM3UPOBAHHOMN
y4eOHOW ayAUTOpUU MJi1 MPOBEACHUS JIEKIIMOHHBIX M MPAKTHUUYECKUX 3aHSATUH,
OCHAIIEHHON TEXHUYECKUMU CPEICTBAMU:

— NEpPCOHAIBHBIM KOMIBIOTEP WM HOYTOYK C MpeayCTaHOBJIECHHBIM
JIUTIEH3UOHHBIM IPOrpaMMHBIM obecrieueHuEM, BKJTIOYAIOIIIM
oneparmoHHyto cucremy Windows, oducHsIi naket npuiioxenuid Microsoft
Office;

— MYyJIbTUMEIUUHBIA  MPOEKTOP C  NPOCKIHUOHHBIM  3KpPaHOM  WJHU

HHTCPAKTUBHAS IMaHCIIb.
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4.2. KaapoBoe o0ecnieyeHue nporpaMmal

[Iporpamma MoOXkeT OBITH peav30BaHa IME€aroroM JOMOJHUTEIHHOTO

oOpa3oBaHUs C ypOBHEM OOpa30BaHUs M KBaTU(PUKAIIMH, COOTBETCTBYIOIIUM

[IpodeccnonanbHOMy CTaHAAPTY MENAror JOMOIHUTEIBHOIO 00pa30BaHusl.

4.3. YueOHO-MeTOANUYECKOE 00ecreueHue

pa0ora.

JInpakTudeckum
DopMblI
HaszBanmne . MeTtoanl n Marepual,
Ne . ®opma 3aHATHI NOABEACHUSA
y4eOHOH TeMbI NpueMbl TeXHHYeCKoe
HTOIOB.
OCHAIIleHHe
IlepBoHaya/ibHbIe XUMHUYECKHE MTOHSITHS.
Bemecrso. I'pynmosasi.
NuTtepakTuBHas OrneHka
[Ipenmer xumumu. Teoperuueckas CroBecHBIC,
JIOCKa, HaBBIKOB.
1 dusnyeckue u MOATOTOBKA. HarJsIIHBIC, .
HarJIsIOHEIE TemaTnueckuit
XHUMHYECKHE [IpakTuueckas MpPaKTUYECKUE.
MaTtepuabl KOHTPOJIb.
NpEeBpAICHHUS. pabora.
ATOMEBI 1
MOJIEKYIIBI. I'pynmosas.
y py NHuTtepakTuBHas Onenka
Yucteie TeopeTnueckas CroBecHBIC,
JIOCKa, HaBEIKOB.
2 BeIlleCTBAa U MOJATOTOBKA. HaTJISIIHBIC, .
HarJIsIIHEIE TemaTnueckuit
cMmecu. [Ipoctoie [IpakTuueckas MPaKTUYECKUE.
MaTepualIbl KOHTPOJIb.
W CII0’KHBIE pabora.
BEIIeCTBa.
Yuctele r
MI0Basl.
BeIICCTBA U py HurepakTuBHas Orenka
Teoperuueckas CrnoBecHele,
3 CMECH. JIOCKa, HaBBLIKOB.
MOATOTOBKA. HarJsIIHbIE .
Paznenenne ’ HarJsaaHbIC TemaTnueckuit
o [IpakTnueckas [IPAKTUYECKHUE.
CMcECeH. MaTepHUalibl KOHTPOJIb.
pabora.
Crpoenne aToma.
I'pynmosas.
DIEKTPOHBI U Py NurtepakTuBHas Orenka
IPOTOHEI Teoperuueckas CroBecHBIC,
4 p . JIOCKa, HaBBIKOB.
MOATOTOBKA. Har IS THBIC .
Mopenn aroma. ’ HATJIAIHbIE TeMaTuuecKuii
[IpakTuueckas MpPaKTUYECKUE.
MaTtepuabl KOHTPOJIb.
pabora.

5 Ctpoenue aToma. ['pynnoBas. CiioBecHbIE, NHuTtepakTuBHas Ouenka
CocTaB aTOMHBIX TeopeTnueckas HATJISTHBIC, JIOCKa, HaBEIKOB.
snaep. N3oTomsl. MOATOTOBKA. MPaKTUYECKHUE. HarJIsIHEIE TemaTnueckuit

[IpakTuueckas MaTepHuabl KOHTPOJIb.
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AToMHas Macca
(aTomHBIIT Bec)

I'pynmosasi.
MPUPOTHOTO WurtepaktuBHas Ouenka
Teoperuueckas CrnoBecHele,
3JIEMEHTA. JIOCKa, HABBIKOB.
6 . MOATOTOBKA. HarJSIIHbIE, .
H3oTonHbII HATrJSIAHbIE Temarnueckuit
[IpaxTuueckas MPaKTUYECKHE.
COCTaB MaTepHuabl KOHTPOJIb.
pabora.
3JIEMEHTOB.
JedexT macchl.
I'pynnosas.
HNHurepakTuBHas Onenka
Teoperuueckas CnoBecHele,
DIIEKTPOHHOE JIOCKa, HABBIKOB.
7 HOJATOTOBKA. HarJsIIHbIC, .
CTPOEHHE aToMa. HarJsIIHbIC TemaTuueckuii
[IpakTuueckas MPaKTUYECKUE.
MaTepHuabl KOHTPOJIb.
pabora.
XumMuyeckas CBsi3b U ee 00pa3oBaHNe B XUMUYECKOI peakumnu.
I'pynmnosasi.
WHTtepakTuBHAs Onenka
PasnoBugHOCTH Teopernueckas CrnoBecHble,
JI0cKa, HABBIKOB.
8 XUMUYECKUX MOATOTOBKA. HarJIsIHbIE, .
. HarJsITHBIC TemaTudeckuii
CBsI3eH. [IpakTuueckas MPaKTUYECKUE.
MaTepHuabl KOHTPOJIb.
pabora.
I'pynmosasi.
HNHurtepakTuBHas Onenka
[IpocTpancTBen- Teoperuueckas CrnoBecHele,
JI0CKa, HABBIKOB.
9 Has popma MOATOTOBKA. HarJIsIHbIE, .
HarJsiIHbIC TemaTuueckuii
MOJIEKY!I. [IpakTuueckas MpPaKTUYECKUE.
MaTepHuabl KOHTPOJIb.
pabora.
Banentnocts 1
CTEIEHb
I'pynmosas.
OKHCIICHHA. py MHTepakTUBHAS Onenka
IpaBuna Teopetnueckas CrnoBecHele,
10 JIOCKa, HaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE .
ONPCACTCHUA I ’ HarJs,HbIE TemaTnueckuii
i aKTU4YecKas MPaKTUYECKUE.
CTCNCHEN P p MaTepHuabl. KOHTPOJIb.
OKHCJICHUS pabora.
3JIEMEHTOB.
OKHCIUTENTBHO-
- ['pynnoBas.
BOCCTAHOBUTEIIR T py C WHurepakTuBHas Onenka
i eopeTHYecKast JIOBECHBIE
. HEIE CBOICTBA P ) J0CKa, HABBIKOB.
MOATOTOBKA. HaTJISITHBIC .
OJICMCHTOB. ’ HarJsIHbIC TemaTuueckuii
CrereHb [IpakTnueckas MIPaKTUYECKHE.
MaTepHabl. KOHTPOJIb.
OKHCJICHUS. pabora.
Kpucramnsr:
12 P ['pynmnosasi. CioBecHbIe, NHuTtepakTruBHas Ouenka
HMOHHBIE,
Teopernueckas HAarJIs/IHbIE, JIOCKa, HaBBIKOB.
METaJUIMYECKUE, o
MOATOTOBKA. MPaKTUYECKUE. HarJsiAHbIE TemaTuueckuii

MOJICKYJISIPHEIC,
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aTOMHEIC.
IIpakTnueckas
Annorpomnwsi. paBora MaTepualibl KOHTPOJIb.
Kpucrannuuec-
I'pynnosasi.
KHE PELIETKH. WHurepakTuBHas Ouenka
Teoperuueckas CrnoBecHbIC,
JIOCKa, HaBEBIKOB.
13 MOJArOTOBKA. HarJsIIHbIC, .
HarJISHEIe TemaTnueckuii
[IpakTuueckas MPaKTUYECKUE.
pabota MaTepHabl. KOHTPOJIb.
Hepuonnyeckuii 3akon u [lepnoanyeckas radauua .. MenaeseeBa.
ONEKTPOHHBIE
I'pynmnosasi.
000JI0UKH WNuTepakTuBHAsS Ornenka
Teoperuueckas CnoBecHele,
aTOMOB U JIOCKa, HaBBIKOB.
. IIOJITOTOBKA. HATrJISIHEIC, .
14 | Tlepuonnueckuii HarJIsIHbIE Tematnyeckuit
[IpakTuueckas MPaKTUYECKUE.
3aKOH. paBora MaTepUalIbl. KOHTPOJIb.
I'maBHBIC 1
MOOOYHbBIC I'pynnosas.
NHuTtepakTruBHas Onenka
[IOATPYIIIBI TeOpeTI/I“IeCKaH CHOBCCHLIC,
JIOCKa, HaBBIKOB.
15 HepI/IOI[PI‘{eCKOﬁ IIOATrOTOBKA. HarjisaaHbIC, o
HATrSJHEIC TemaTnueckuit
Ta6JII/IL[LI. HpaKTI/I‘-IeCKaSI MMPAKTUYCCKHUC.
MaTepHuabl. KOHTPOJIb.
d-DneMeHThI. pabora.
f-DnemMeHTsI.
I'pynnosasi.
OTKpBITHE HOBBIX WuTepakTuBHAas Onenka
Teoperuueckas CrnoBecHele,
DJIEMEHTOB. JIOCKa, HaBBIKOB.
16 HOJTOTOBKA. HaTrJISIIHBIE, .
Snepubie HarSIAHEBIC TemaTnueckuit
[TpakTnueckas MIPAKTUYECKHE.
peaKIuu. paboTa MaTepHuabl. KOHTPOJIb.
Hexotopsie
3aKOHOMEPHOCTH I'pynmosas.
p WurtepakTuBHas OneHka
B Teopetuueckas CrnoBecHbIC,
. JIOCKa, HaBEBIKOB.
17 HepI/IOI[I/IquKOI/I IIOATr0OTOBKA. HarjJsaaJHbIC, o
HATISHEIC TemaTnueckuii
tabmne JI.1. [IpakTrueckas MIPaKTUYECKUE.
MaTepHuabl. KOHTPOJIb.
Menneneena. pabora.
XuMUYeCKHe peaKIuu.
XUMUYECKHUE
I'pynmosasi.
pEaKUnH. HNuTepakTrBHAS Oruenka
TeopeTnueckas CrnoBecHele,
YpaBHEeHUs JIOCKa, HAaBBIKOB.
18 MOATOTOBKA. HarJsIIHbIC, .
XAMUYECKHUX HarJISIAHbIC TemaTnueckuii
8 [IpakTuueckas MPaKTUYECKUE.
peakIuii. pabora MaTepHUalIbl KOHTPOJIb.
3aKoH
I'pynmosas.
COXpaHEHUs HHrepakTuBHas Ouenka
Teopernueckas CrnoBecHbIC,
1 MAacCCHhI BEIIIECTB. JAOCKa, HaBBIKOB.
9 " IIOJITOTOBKA. HarJIsIgHEIC, T .
MU HATISHEIC eMaTUYCCKHI
ueckne [IpakTuueckas MPaKTUYECKUE. A
YpaBHEHHUS. MaTcpHralibl KOHTPOJIb.

pabora.
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Tennosoit
ekt
XUMHYECKUX I'pymmosas
peaximii ) NurtepakTuBHas Onenka
: TeopeTnueckas CioBecHbIe,
JIocKa HaBBIKOB.
20 Peaxunu HOJITOTOBKA. HaIJISITHBIC, ’ T .
- HarJsiIHbIe e€MaTHYECKUI
OK30TCPMHHCC [IpakTrueckas MIPaKTUYECKHE.
MaTepualbl. KOHTPOJIb.
KHUE U pabora. p p
SHJ0TepMUYEC-
KHeE.
KonuuecTBo Tpymmosas
BeniecTBa. MoJib. ' HNuTepakTrBHAS OrneHka
Teopetruueckas CrnoBecHele,
MognsipHas macca. JIOCKa, HAaBBIKOB.
21 MMOATOTOBKA. HaIJISIHBIC, .
HarJsiIHbIC Temarnueckuit
[IpakTrueckas MIPaKTUYECKUE.
MaTepualibl KOHTPOJIb.
pabora.
MounstpHblii Tpyrmmosas.
00BEM ra3o0B. HNuTepakTrBHAS Ouenka
Teoperuueckas CioBecHbIe,
3akoH ABOTrajipo. JIOCKa, HaBBIKOB.
22 HOJATOTOBKA. HarJsIHbIC, .
IMocrosiHHAs HarJIsTHbIe Temaruaeckuit
[IpakTuueckas MPaKTUYECKUE.
ABorazpo. pabora MaTepHUaJIbl KOHTPOJIb.
YpaBHeHue
Knaneiipona-
Menpeneesa. pymmosas
) HuTepakTrBHAs Ouenka
Casb Mexy TeopeTnueckas CioBecHbIe, p
i JlocKa HaBBIKOB.
23 AUCTIOM MOJICH HOATOTOBKA. HaTJISIIHBIC, ’ .
rasa. ero HarJsiIHbIe Temaruaeckuit
» . [IpakTuueckas MPaKTUYECKUE.
TEMIIEPATy PO, pa6OTa. MaTcpHraJibl. KOHTPOJIb.
00beMOM U
JTaBJICHUEM.
Brrancaenus mo Tpymmosas
XUMHYECKUM ) NurtepakTuBHas Ouenka
TeopeTnueckas CioBecHbIe,
dbopmynam u JIOCKa, HAaBBIKOB.
24 HOJITOTOBKA. HaTJISITHBIC, .
XUMHUUYECKUM HarJisiIHbIC TemaTnueckuit
[IpakTnueckas MPaKTUYECKHUE.
YPaBHEHUSM. paGota MaTepHuabl. KOHTPOJIb.
Knaccudukanus
XUMHYECKUX ['pymnmnosas. HuTepakTrBHAs
ocKa Onenka
pearuuii: Teoperuueckas CiioBecHbIe, A ] HABLIKOB
25 COGI[I/IHCI.-II/I}I IMOJATOTOBKA. HArJIsIHEIC, HarJIAAHBIC T e
eMaTUYEeCKUM
’ [IpakTnueckas IIPAKTUYECKHE. MaTCPHAJIEL.
pa3noKeHus, 5 KOHTPOJIb.
abora.
3aMeIleHHUS. p
YpaBHeHUs
26 p ['pynmosas. CnoBecHele, HuTepakTrBHAs Ouenka
OKHUCJIUTEJIbHO-
Teoperuueckas HarJsiIHbIe, JIoCKa, HaBBIKOB.
BOCCTaHOBHUTEIIb- N
. MOJTOTOBKA. MPaKTUYECKUE. HarJsiIHbIC Temarnaeckuit
HBIX PEaKIIHi.
peakt [IpakTuueckas MaTepHuabl. KOHTPOJIb.
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pabora.
Peakunu nonHoro
I'pynmosasi.
oOMeHa u T C HuTepakTuBHAs OneHka
eopeTuyecKas JIOBECHBIE,
YCJIOBHS UX JIOCKa, HABBIKOB.
27 MOATOTOBKA. HarJIs/IHbIE, .
TPOTCKAHHUA. [IpakTuueckas MPaKTUYECKUE HarJBALbIe Temarmieckui
pabota ' MaTepHalIbl. KOHTPOITb.
Ta.
PacTBOpBI.
PactBopsl. Kak
I'pynmosasi.
IPOMCXOUT T C HNuTepakTrBHAS Orenka
eopeTuyecKas JIOBECHBIE,
28 PacTBOpCeHHUC. IIO/AITOTOBKA. HarJsaHble, JlOCKa, HABBIKOB. .
Hacepimennsie HarJisiiHbIe TemaTuueckuii
[IpakTuueckas MIPaKTUYECKUE.
pacTBOpPHI pabota MaTepuaibl KOHTPOJIb.
I'pynmosas.
WurtepakTuBHas Ouenka
Teopernueckas CrnoBecHele,
Konuentpanust JIOCKa, HABBIKOB.
29 MOJArOTOBKA. HarJIsIHbIC, .
pactBopa. HarJsiIHbIC TemaTuueckuii
[IpakTuueckas MPaKTUYECKUE.
pabota MaTepHuabl. KOHTPOJIb.
Ta.
BaskHeiilue Kiaccbl HECOPraHNYECKUX COCIMHEHHUI.
[lepBonavanbHbIe
CBEJICHUS O I'pymrmosas.
Kraccax HNHurepakTuBHas Onenka
5 Teoperuueckas CnoBecHele,
30 COCAMHCHHIH. IMOATOTOBKA. HarJISgHbIE, flocka, HaBbIKOB. .
Oxkcuapl, I HarJisIHbIe TemaTuyeckuii
paKkTH4ecKas MpPaKTUYECKUE.
KHCIIOTHI, pabota MaTepHuabl KOHTPOJIb.
OCHOBaHWUSI, COJIU.
Kucnotsr. ['pynmoBas.
py WuTepakTuBHas Onenka
Knaccudukanus Teopetnueckas CiioBecHbIE,
JIoCcKa HABBIKOB.
31 KHUCJIOT. HOJATOTOBKA. HaIJISTHBIC, ’ .
HarJsiAHbIE TemaTuueckuii
XuMu4eckue [TpakTryeckas MpaKTHYECKHUE.
- MaTepHuabl. KOHTPOJIb.
CBOIICTBA. pabora.
OcHoBaHus. ['pynmnosasi.
N WNHurepakTuBHas Onenka
CaoiicTBa Teoperuueckas CnoBecHele,
JTIOCKa HABBIKOB.
32 KJIacCU(pUKAIUS HOJITOTOBKA. HarJsIIHbIC, ’ .
. HarJsIHbIC TemaTuueckuii
OCHOBaHUH. [IpakTuueckas MPaKTUYECKUE.
MaTepHabl. KOHTPOJIb.
Hlemnoun. pabora.
AmMdoTtepHbie ['pynnoBas.
(orep Py NHuTtepakTuBHas OneHka
OCHOBaHMUSI. Teopetuueckas CrnoBecHele,
JIocKa HABBIKOB.
33 MOATOTOBKA. HarJSIIHBIE, ’ .
HarJsiTHbIe Tematnueckuii
[TpakTrueckas MpaKTHYECKHUE.
5 MaTepuabl. KOHTPOJIb.
pabora.
34 Comnu. Ha3Banus ['pynnosasi. CioBecHbIe, NHuTtepakTruBHas Ouenka
U Kiaccuukanms TeopeTnueckas HarJsaHbIE, JIOCKa, HABBIKOB.
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COJIEH. MOJTrOTOBKA. T .
HarJisiIHbIe e€MaTHYeCKH
[IpaxTuueckas MPAKTUYECKHE. A
pabota MaTepuabl KOHTPOJIb.
Coun. ['pynnoBas.
Py WNuTepakTuBHas Ouenka
[Tonmyuenue u TeopeTtnueckas CrnoBecHble,
JIOCKa HaBBIKOB.
35 XUMHUYECKHE MOATOTOBKA. HarJsHbIE, ’ T .
. HarJIsTHBIC €MaTUYECKHI
CBOMCTBA. [IpakTuueckas MPaKTUYECKUE.
pabota MaTepHuabl. KOHTPOJIb.
CBs13p MeXy I'pynmnosasi.
HHTtepakTuBHAs Onenka
TUY S JIOBECHBIE
KJIaccaMu TeopeTnuecka CrnoBecHble,
JTIOCKa HABBIKOB.
36 HEOPTraHUYECKHUX MOJArOTOBKA. HarJsIIHbIE, ’ T .
. HarJIsITHBIC eMaTHYCCKHIA
COCTMHEHUH. [IpakTuueckas MPaKTUYECKUE. A
pabota MaTepuaibl. KOHTPOJIb.
TepMoXuMHs, CKOPOCTh XUMHUYECKOH PeakMi U XMMHYECKOe PABHOBeCHE.
TermoBon
dPpdexr I'pynmosas.
XHMHIECKOH Teoperuueckas CnoBecHble HrreparTihas Ouetika
b
. JIOCKa HABBIKOB.
37 peaKinu MOATOTOBKA. HaTJIsIHbIE, ’ .
Octiostble [IpakTuueckas MPaKTUYECKUE HaTIBIIHPIC Tearmicckuit
3aKOHBI pabora ' MaTepHabL. KOHTPOJIb.
TEPMOXHUMHUH.
Terora
o0pazoBaHUs I'pymmosas
BeliecTsa us TeopeTnueckas CioBecHblie MurepaiTibias Ouenka
b
38 SJICMCHTOB. MMOATOTOBKA HATJISAIHbIE flocka, HABBIKOB.
CTannapTHas [TpakTrueckas HpaKTI/I‘IeCKI/I’C HATTPIIHPIC Temarmreckuit
SHTAJIBIINUS pa60Ta ’ MaTcpHraJibl. KOHTPOJIb.
oOpa3oBaHusl.
[Touemy BCe
BO3MO>KHBIE
XUMUYECKUE
pEeaKInu elie He ['pymmosas
HPOM3OLLTH? Teopetuueckas CnoBecHble Murepaktihas Ouerxa
b
OCKa HABBIKOB.
39 Oueprus IIOTOTOBKA. HATJISIHEIE, a1 ’ .
dKTHBAINH. [IpakTuueckas MPAKTUYECKUE HaTJBHIHEIE Temarmcckuit
IMousiTHE O pabota ’ MaTepuabl. KOHTPOJIb.
CKOPOCTH
XAMUYECKOU
peaKIMH.
CxopocTb
40 p . I'pynmosasi. CrnoBecHsle, HHrepakTuBHas Onenka
XUMUYECKON
Teoperuueckas HarJIsIHbIE, JIOCKa, HABBIKOB.
CaKIIHH. .
peakit MOATOTOBKA. MPaKTUYECKUE. HarJsiiHbIC TemaTuueckuii
Kunernueckoe
[IpakTuueckas MaTepHuabl. KOHTPOJIb.

YpaBHEHHUE U
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KOHCTaHTa
CKOpPOCTH. 3aKOH
JEUCTBYIOLIUX pabora.
Macc.
Peaxnun
TOMOT€HHBIE U
I'pynmoBas.
TCTCPOTCHHBIC. py NHuTtepakTuBHas Ouenka
daxTophI Teoperuueckas CnoBecHele,
41 ’ JloCKa, HaBBIKOB.
MOATOTOBKA. HarJsiTHbIe .
BIMAIOIING Ha n ’ HarJsiIHbIe Temaruueckuit
aKTHYeCKast MPaKTUYECKUE.
CKOpOCTD . p p MaTtepuabl KOHTPOJIb.
XUMHUYECKOU pabora.
peaKIuu.
Karanus.
I'pynnosas.
XHUMHUYECKOE NuTtepakTuBHas OreHka
TeopeTnueckas CioBecHbIe,
paBHOBECHE. JIOCKa, HaBBIKOB.
42 HOJITOTOBKA. HaTJISITHBIC, .
[IpuHnuUn HarJsiIHbIe Tematudeckuit
[IpakTnueckas MPaKTUYECKHUE.
Jle-llarense. MaTepHaIbL. KOHTPOJIb.
pabora.
IloBeneHue BenecTB B pacTBOpax.
CuiibHBIE U
['pynnoBas.
ciabere T Py C WNHTepakTuBHAsA Onenka
eopeTuyecKas JIOBECHBIC
43 SJICKTPOJTHTBI. p ’ JIOCKa, HABBIKOB.
MOJTrOTOBKA. HarJsiIHbIe N
Koncranta 1 ’ HarJsiIHbIC Tematuueckuit
CTereHb [IpakTuueckas MPaKTUYECKUE.
MaTepualbl. KOHTPOJIb.
JIUCCOIUAINH. pabora.
3aBUCHUMOCTD
I'pynmnosasi.
CTEIICHU HNuTepakTrBHAS Ouenka
Teopetuueckas CrnoBecHele,
JTUCCOITUAIIUN OT JIOCKa, HaBBIKOB.
44 MOJTOTOBKA. HarJIsIIHbIC, .
KOHIICHTpAIUH. HArJsiTHbIC Temaruaeckuit
[IpakTuueckas MPaKTUYECKUE.
MaTepualIbl KOHTPOJIb.
pabora.
Bonopoansriit
Alopoa I'pynmosas.
MOKa3aTeb. HNuTepakTuBHAs OnecHka
Teoperuueckas CnoBecHele,
[xana pH. JIoCKa, HAaBBIKOB.
45 MOJrOTOBKA. HarJsiIHbIe, .
HarJsiIHbIC TemaTtuaeckmit
[IpakTuueckas MPaKTUYECKUE.
MaTepHuabl KOHTPOJIb.
pabora.
I'maponus coneil.
Ap ['pynnoBas.
WNHurepakTuBHas Ouenka
TeopeTnueckas CiioBecHbIE,
JIOCKa, HaBBIKOB.
46 HOJATOTOBKA. HaTJISTHBIC, .
HarJsiHbIe Temaruueckuit
[IpakTuueckas MIPaKTUYECKHUE.
MaTepHuabl KOHTPOJIb.
pa0ora.
I'maponus coneit.
47 Ap ['pynnoBas. CrnoBecHele, HNuTepakTrBHAS Orenka
Teoperuueckas HarJISTHBIE, JTOCKa, HABBIKOB.
MOATOTOBKA. MPAKTUYECKHE. HarJIsITHBIC Temaruaeckuit
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IIpakTnueckas
pabora.

MaTcpHralibl

KOHTPOJIb.

Kaaccudukanus npeajiaraeMbIX Ha OJTMMITHA/LE 32124 110

THIIAM U ME€TOAaM pECIICHUS.

3anauyu Ha Tpymmosas
[TPUMECH. ) NHTepakTHBHAS OreHka
Teopetuueckas CrnoBecHele,
JTIOCKa HaBBIKOB.
48 HOJTOTOBKA. HaTrJISIIHBIE, ’ .
HarJIsITHBIC TemaTnyeckuii
[TpakTuueckas MPaKTUYECKHE.
MaTepuaibl KOHTPOJIb.
pabora.
Hcropuuecku
CJIOKUBILIECS Tpymmosas
) WurtepaktuBHas Orenka
(TpUBHATEHEIE) Teopernueckas CrnoBecHble, poc . ABLLKO
JIOCK HABBIKOB.
49 Ha3BaHWA MOATOTOBKA. HarJsIIHbIC, ’ .
HCKOTOPBIX [IpakTuueckas MPaKTUYECKUE HaTJBHIHbIE Temarmicckuit
i ' MaTepHaIbl KOHTPOJTb.
BEIIIECTB, CMeceit paGora. P p
Y PacTBOPOB.
Penrtenue 3amau ¢ Ipymmosas
HCTI0Ib30BaHUEM ) HurepakTuBHas OneHka
5 Teopernueckas CroBecHele,
50 3aKOHA OOBEMHBIX MOATOTOBKA HATJISAIHbIE flocka, HaBBIKOB.
OTHOIIICHUIA. I ’ ’ HaTJIsAIHbIE TemaTnueckuit
paKTU4ecKas MPaKTUYECKUE. MaTepuahi KOHTPOITH
pabora. '
Cnioco6s1 Ipymmosas
BBIPKCHHS ) WNHuTtepakTuBHas Ornenka
TeopeTnueckas CioBecHbIe,
51 KOHLCHTPALNH MMOATOTOBKA HATJISAIHbIE flocka, HABBIKOB.
PacTBOPOB. I o i o ’e HarJsIHbIE Temarnueckuit
aKTH4YecKas MIPaKTUYECKHE.
P P MaTepuaibl KOHTPOJIb.
pabora.
Brson I'pynmnosas
XUMHUYECKOU ) HuTepakTrBHAS OrneHka
Teoperuueckas CrnoBecHele,
52 (bopmymsL. MOATOTOBKA. HarJISIHbIE, FlOCKa, HaBbIKOB. .
HarJsITHbIC TemaTuyeckuii
[IpakTudeckas MIPAKTUYECKUE.
MaTepHuabl KOHTPOJIb.
pabora.
OTtHOCUTENbHAS ['pynmoBasi. VisrepaxtisHas Onenka
INIOTHOCTH T'a30B. Teopernueckas CrosecHsie, ocKa ABBIKO
Il HAaBBIKOB.
53 MOATOTOBKA. HarsaHbIC, . ’ . TeMaTIHeCKI
HATJIS THBI MaTHYECKHI
[IpakTnueckas HPaKTHICCKUC.
MaTepHuaIbl KOHTPOJIb.
pabora.
OO6BeMHBIE ['pynmogasi.
py WNuTtepakTuBHas Onenka
OTHOIIIEHUS Ta30B Teopernueckas CroBecHele,
54 MIPU XUMHYECKHUX MMOATOTOBKA. HarJISITHbIS JlOCKa, HABBIKOB. .
’ T
HaTJIsTHBIC e€MaTUYECKHI
peaKIusX. [IpakTuueckas MpaKTHYECKHUE.
MaTepuabl KOHTPOJIb.
pabora. P P
55 Pacuetsl no I'pynnosas. CrnoBecHble, WHTtepakTuBHAs Onenka
YpaBHEHUSM Teopetnueckas HaTJISTHBIE, JTOCKa, HABBIKOB.
XUMHUYECKHUX MOATOTOBKA. HarJIsITHBIC TemaTnyeckuii
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pEaKUHUid. IIpakTnueckas
MPaKTUYECKHE. MaTepualibl KOHTPOJIb.
pabora.
Baxneimme
I'pynmosas.
buszngeckue NuTtepakTuBHas Ouenka
Teoperuueckas CroBecHBIE,
BEJINYMHEI, JIOCKa, HaBBIKOB.
56 MOJArOTOBKA. HarJsIIHbIC, .
XapaKTEePU3YIOLIN HarJIsIOHEIE TemaTnueckuit
[IpakTuueckas MpPaKTUYECKUE.
€ aTOMEBI U MaTtepuabl KOHTPOJIb.
pabora.
MOJIEKYJIBI.
MeTtaJjLibl.
ITonoxenue
METAJJIOB B
MIEPUOUYECKOMN
CUCTEME
snementToB .. Tpymmosas
) HMNurepakTuBHas Orenka
Menpeneesa. TeopeTnueckas CroBecHBIC, P
IoCcKa HaBBIKOB.
57 Meranniyeckas HOATOTOBKA. HarJsaHbIe, ’ .
CBSI3b HarJIsiqHbIE TemaTnueckuit
: [IpakTuueckas MPaKTUYECKUE.
(DI/I3I/ILIGCKI/I€ 6 MaTepI/IaJILI KOHTpOHB.
5 pabora.
CBOMCTBa
METAaJIJIOB.
CruiaBel
METAaJIJIOB.
Haxoxnenue ['pynnoBas.
WNHurepakTuBHas Orenka
METAJJIOB B TeopeTnueckas CroBecHBIC,
IOCKa HaBBIKOB.
58 MIPUPOIE U O0IIIHE MOATOTOBKA. HaTJISTHBIC, ’ .
HarJIsIIHEIE TemaTnueckuit
CHOCOOBI X [IpakTuueckas MIPaKTUYECKHUE.
MaTepHuabl KOHTPOJIb.
IIOJIyYEHUSI. pa0ora.
XHUMHUYECKHE
CBOMCTBa ['pymmosas. " o
HTEpaKTUBHASA LICHKA
METaJlI0B. Psi Teoperuueckas CroBecHBIE, P
JTOCKa HaBEIKOB.
59 aKTHBHOCTH IIOATOTOBKA. HArJIS AHEIE, ’ T .
HarJIsIIHEIE eMaTUYECKUN
(3ﬂveKTp OXUMHHICC [IpakTuueckas MPaKTUYECKUE.
KU Psi) pabora. MaTepHuabl KOHTPOJIb.
METAaJIJIOB.
[llenounsie
MeTaJIIbL. ['pyrmosas. " o
HTEepaKTHUBHAs IeHKa
Haxoxnenne B TeopeTnueckas CiioBecHbIE, p
JIOCKa HaBBIKOB.
60 HpHUPOAC. HOJATOTOBKA. HaIJISTHBIC, ’ T .
HarJIsiaHbIE eMaTUYECKUH
Puznueckue n [IpakTuueckas MPaKTUYECKHUE.
XUMHUYECKUE pa60Ta MaTepI/IaJ'ILI KOHTPOHL .
CBOMCTBA.
61 [[énouno3emenb ['pynmogasi. CrnoBecHele, WNurepaktuBHas Ouenka
HbIE METAJIJIBL. Teopetuueckas HarJsIIHbIE, JIOCKa, HaBEIKOB.
Haxoxnenue B MOArOTOBKA. MPaKTHYECKUE. HarJsiAHbIC TemaTnueckuit
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pUpoze. 0
. aKTH4YecKas
Kanbunii u ero p 6 MaTepHuabl KOHTPOJIb.
COETMHEHMUSI. pabota.
Keneso. ['pynnoBas.
Py WurepaktuBHas Ouenka
Haxoxnenue B TeopeTtnueckas CrnoBecHble,
JIOCKa, HaBBIKOB.
62 pupoie. MOATOTOBKA. HarJsHbIE, .
- HarJsiAHbIe TemaTuueckuii
CaoiicTBa [IpakTuueckas MPaKTUYECKUE.
MaTepHuabl KOHTPOJIb.
xKenesa. pabora.
Hemeranbl.
[Tonoxxenue
KHUCIIOpOJia U
CEphI B
MIEPUOINYECKOMN ['pymnmosas.
HHTtepakTuBHAs Onenka
cucTeme Teopetuueckas CrnoBecHele,
JTIOCKa HABBIKOB.
63 XAMUYIECKAX IIOITOTOBKA. HaTJISIAHEIE, ’ T .
HarJIsITHBIC eMaTUYECKHI
SJICMCHTOB, [IpakTnueckas [IPAKTUYECKHUE.
CTpOCHHE HX pabora. MaTepuaibl KOHTPOJIb.
aTOMOB.
Annorponus
CepBHI.
OKuCIUTENbHBIE ['pynmogasi.
. NuTtepakTuBHas OrneHka
CBOICTBA TeopeTnueckas CioBecHbIe,
JIoCKa, HaBBIKOB.
64 KOHIIEHTPUPOBaH HOJITOTOBKA. HaTJISITHBIC, .
N o HarJsiTHbIC Tematnueckuii
HOM cepHOM [TpakTrueckas MpaKTHYECKHUE.
MaTtepuabl KOHTPOJIb.
KHUCJIOTHI. pabora.
Brruucnenus no
XUMUYECKUM
YpaBHEHUSM
Macchl, 00bEMa
WM KOJIMYECTBA
BEI[ECTBA OJHOTO
I'pynmoBas.
13 MPONTYKTOB Py WHTepakTUBHAS OrteHka
peaKIuu 1o Teopernueckas CrnoBecHele, ek ABLIKO
I , HABBIKOB.
65 MOATOTOBKA. HaTrJISIIHBIE .
Macce HCXOMHOTO I ’ HarJsIIHbIC TemaTuueckuii
aKTUYecKas MpaKTHYECKHUE.
BeIICCTBa, p p MaTepHuabl KOHTPOJIb.
00BEMY WITH pabora.
KOJIMYECTBY
BEIIIECTBA,
coZIepXKalIero
ONPEACIEHHYIO
JIOJIIO TIPUMECEH.
[Tonoxenue azora
66 ['pynmogasi. CrnoBecHele, WNurepaktuBHas Ouenka
u ¢ocdopa B
bocdop . Teopetuueckas HarJIsIHbIE, JIOCKa, HABBIKOB.
MEePUOIUIECKON .
MOATOTOBKA. MPaKTUYECKUE. HarJsIHbIC TemaTuueckuii
CHUCTEME
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XUMHUYECKHX
JJICMEHTOB,
CTpOCHHE MX IIpakTrueckas
aTOMOB. A30T: pa6oTa MaTcpHralibl KOHTPOJIb.
CBONCTBA U
MpUMEHEHHE.
CaoiicTBa
I'pynmnosas.
KOHLIEHTPUPOBAaH WNHurepakTuBHas Ouenka
N 9 TeopeTnueckas CrnoBecHble,
HOM a30THOM JI0CKa, HABBIKOB.

67 MOATOTOBKA. HarJsIIHbIC, .

KHCJIOTHI. HarJisiJHble Temarnueckuit
[TpakTuaeckas MPAKTHYECKHUE.
MaTepUaIbl KOHTPOJTb.
pabora.
AMMHaK.
I'pynmosas.
Puzudeckue 1 T Py C NHuTtepakTuBHas OneHka
eopeTHIecKast JIOBECHBIE
63 XUMHHCCKHC P ’ JI0cKa, HaBBIKOB.
i MOJATOTOBKA. HaTJIsTHbIS .
CBOMCTBA. I ’ HarJsiTHbIe Tematnueckuii
aKTUYecKas MpaKTHYECKHUE.
llomysenue u P p MaTepuaibl KOHTPOJIb.
IIPUMEHEHUE. pabota.
[Tonoxenue
yriaeposaa u
KpEMHUS B
HEPHOAMICCKOU [pyrmosas NHrepakTHBHAS
cucTeMe J0CKa Ouenxka
oc TeopeTnueckas CrnoBecHble, ’ ABLIKO
XUMHYECKHUX HaBBIKOB.
69 3JIEMEHTOB TOAITOTOBKA. HAIGUTHEIC, naLpUITLIE TeMaTuueckuii
’ [IpakTuueckas IPAKTUYECKHE. MaTepHajIbl
CTPOEHHE UX 5 KOHTPOJIb.
abora.
aTOMOB. p
AmoTponHsie
Mo IU(UKAITH
yriepoaa.
XHUMHUYECKUE I'pynrosas WNHurepakTuBHas
. ) Ouenka
CBONCTBA Teopetnueckas CnoBecHbIE, AoCKa, ABLIKO
HABBIKOB.
70 yraepona. MOJITOTOBKA. HATJISIHbIC, HarjsAHbIC T .
e€MaTHUICCKHM
Ancopoms. [IpakTH4eckas IPaKTHYECKHE. MaTcpHajIbl
KOHTPOJTb.
pabora.
Kpemnwnii u ero I'pynrosas WHTtepakTuBHAs
) Onenka
COCAMHCHHSL. Teopernyeckas CI0oBeCHEIE, AOCKa, BLIKO
HABBIKOB.
71 Crekno. LlemeHT. OrOTOBKA. HATJISTHBIE, HarIAgHbIe Tenamcosi
MaTHICCKHI
I[IpakTuueckas IPaKTUYECKHE. MaTepHaIIbl
KOHTPOJTb.
pabora.

72 O06o00maroree ['pynmogasi. CroBecHbIE, WNuTtepakTuBHas OreHka
3aHATHE TI0 TeopeTtuueckas HarJsaHbIe, JocKa, HaBBIKOB.
METOoJaM U MOJITOTOBKA. MpaKTHYECKHUE. HarJisiIHbIe Tematnueckuit
npueMam [TpakTrueckas MaTepuabl KOHTPOJIb.
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pelIeHus
XUMHYECKHX
3ama4 (oTyeT
YYaIuxcs).

pabora.
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Cnucok qureparypbl

Cnucok aumepamypul 013 YUAUiUXCA:

1. Jlynun B. B. Xumus. Beepoccuiickue onmummnuaznsl. Beim. 2./ B. B. Jlyaun,
O. B. Apxanrensckas, 1. A. TronbkoB. — U3a-Bo: [Ipocsemenne. — 2012 . -
144 c;

2. Ouenp HecTaHAapTHBIC 3a1auu 1Mo xumuu. [lox pen. nmpod. M.: MITHMO,
2015;

3. U. A. Jleencon «Xumuueckue anemeHto» (M.: ACT, 2017);

4. B. B. Epemun. «Teopernueckas u wmaTeMaThyeckas XuUMUSA IS
MIKOJIBHUKOBY (2-¢ u3a., M.: MIJHMO, 2014).

Cnucok 1umepamyput 0711 nedazo0208:

1. Jlucunpin A.3., 3eridman A.A. OueHb HeCTaHJAPTHBIC 3aJa4d MO XUMHHU.
M., MIITHMO, 2015;

2. Cputanbko W.B., Kucun B.B., UypanoB C.C. CraHgapTHbI€ alrOpUTMBbI
pelieHrs HeCTaHAapPTHBIX XUMUYECKUX 3a7ad. M., XumMudeckuii GpakyabTeT
MI'Y uMm. M. B. JlomonocoBa; M., Beicmmii xumuueckuii koyuiemxk PAH;
M., UznarensctBO dusznkomarematuueckoit auteparypsl (PU3MATIINT).

2012. B cBobogHOoM goctyme: http://www.chem.msu.ru/rus/school/svitanko-

2012/welcome.html ;

3. Csutansko M.B., Kucun B.B., UypanoB C.C. OmumnuagHble 3aa4yul 1O
xumuu. M., MOX PAH, 2017;
4. Jlynun B.B., Ky3smenko H.E., PeoxoBa O.H., Henalinenko B.I'., Xumus 21

BCKa.



30

OopasoBarenbHbie UHTEepHET-pecypchl 10 XUMMH:

1. Enunas xomekius udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.

[IpenmeTtHas komtekuus «Xumus». http://school-collection.edu.ru/collection
2. XuMmus B TIpe3eHTanusax. https:/prezented.ru/himiya/
3. Heoprannueckas xumusi. BUJEOOIIBITBHI.

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/?interface=pupil&class%S5SB%S5D=51&subject%S5B%S5D=31

4. DnexTpoHHOE cTpoeHue aroma. http:/www.xumuk.ru/esa/

5. Tlepuoaunueckasi cucTema 3JIEMEHTOB. http://periodictable.ru/

http://webelements.narod.ru/

6. IlxonbHbie HaBBIKU. https://skills4u.ru/school/himiya/class9/

7. 3apgaum Bcepoccuiickux 1 MeHIeIeeBCKUX XUMUYECKUX OJIUMITAAL — B

cB0OOHOM nocTyme: http:/ www.chem.msu.ru/rus/elibrary/
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