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Paszpnes 1. KoMIuieke 0CHOBHBIX XapaKTEePUCTHK JONOJTHUTEIbHOM
001eodpasoBaTe/IbHON 001Iepa3BUBAIOLICH IPOTPAMMbI
1.1. HopmaruBHasa mnpasoBasi 0a3a K pa3padoTke JIONOJHUTEJIbHBIX
0011e00pa30BaTEeIbLHBIX IPOTPAMM:

— Denepanbubiii 3akoH 0T 29.12.2012 1. Ne 273-@3 «OO0 oOpa3zoBaHuu B
Poccniickont @enepanun»;
— IIpuka3z MunucrepctBa npocseuenus: Poccuiickoit ®enepaunn ot 27.07.2022

Ne 629 "O6 yTtBepxknenuu [lopsinka opraHuzanuu u OCYyIIECTBICHUS 00pa30BaTEeIbHON
JESITETHHOCTH TI0 IOTIOJIHUTEILHBIM 00I1Ie00pa30BaTeIbHBIM MporpaMMam”

— Pacnopstxkenue [lpaBurensctBa PO ot 31 mapra 2022 r. N 678-p «O6

yTBepxkaeHnr KOoHIIenIuu pa3BUTHS IOTIOTHUTEILHOTO oOpazoBanus aeteit 10 2030 1. u
IJ1aHa MEPONPHUATHI 110 €€ peaTn3aiuny;

— IloctanoBnenne ['MaBHOTO rocyIapCTBEHHOrO caHWTapHOro Bpada P® or 28

cenTsi0Opst 2020 r. N 28 «O0 yrtBepxkaeHun canutapubix npasuin CII 2.4.3648-20
«CaHuTapHO- SMUJEMUOJIOTHYECKHME TPEOOBaHUS K OpraHU3alMsIM BOCIUTAaHUA MU
0oOy4eHHUs], OTJbIXa U O370POBJICHUS I€TEH U MOJIOJEKI;

— Ilpuka3z Munucrepcta npocseuieHuss PO ot 3 cents6ps 2019 r. Ne 467 «O6

yTBepkIeHnn lleneBoil Moaenu pa3BUTHS PETHOHAIBHBIX CHCTEM JIOTIOJHUTEIHHOTO
o0pa3oBaHus JIeTE»;

— [Iucekmo MmunOoOpHAYKH P® o1 18.11.2015 Ne 09-3242 «O nHampaBieHuu

pekoMeHaanui» (BMecte C¢ MeToaudyeckue PpeKOMEHJAUH MO MPOESKTUPOBAHUIO
JIOTIOJTHUTEIIBHBIX O0IIePa3BUBAIOIINX MTPOTPAMM);

— IIpunoxenue k nucbmy JlenmapramMeHTa MOJIOJICKHOU NTOJIMTUKHU, BOCIIUTAHUS U

coIaIbHOM moanepkku AeTeit MunoOpa3oBanus u Hayku Poccun ot 11.12.2006 1. Ne
06-1844 «O npumepHbIX TpeOOBaHUAX K MPOrpaMmam JIOMOJIHUTEILHOTO 00pa3oBaHus
neTei» (B 4acTAX, HE MPOTUBOPEYAIUX JEHCTBYIOIIEMY 3aKOHOIaTEJIHCTBY);

— [Tucemo Munobpnayku P® ot 11.12.2006 N 06-1844 «O mnpumepHbIX

TpeOOBaHUSIX K MPOTrpaMMaM JOTMOJHUTEIBHOTO 00pa30BaHus AETEi.

- KOHI.[CHHI/IH O6IHCHE[HHOHEUIBHOI>1 CUCTCMbI BBISBJIICHUS W PA3BUTHA MOJIOABIX

tananToB (yTB. [Ipesunentom PO 3 anpens 2012 r. N I1p-827);
— Ilpuka3z MunucrepcTBa oOpazoBanus u Hayku PD ot 24 ¢espans 2016 r. N 134

«O06 ytBepxkaenun IlepeuHs moaIeKalUX MOHUTOPUHTY CBEIACHUW O pa3BUTHHU
OJAPEHHBIX AETEN;

— [Ipuka3 MuHucTepcTBa HayKU U BhIciero oopazoBanus P® ot 28 aBrycra 2023

r. N 823 «O0 yTBepKICHUHU NIEPEUHS OJIMMITHA]T IITKOJILHUKOB U WX YpoBHeM Ha 2023/24
y4eOHBIN TOI».



1.2. HampaB/jieHHOCTb POrpaMMBblI
HamnpaBneHHOCTb 1ONOJHUTEIBHON 00pa30BaTENbHON MPOTPaMMBI
€CTECTBEHHOHAYUYHOU HamnpaBIeHHOCTH. J[aHHAas TonoJHUTEIbHAsE 00pa3oBaTenbHas
porpaMma HampaBlieHa Ha paclIupEeHUue TEOPETUUECKON 0a3bl yyaluxcs Mo XuMHH,
KOTOpas CKJIaJIbIBAETCsl B 00111€00pa30BaTeIbHOM IIKOJIE, a TAKKE Ha pa3BUTHE
OCHOBHBIX MIOHATHI 001N XUMUH.
1.3. YpoBeHb 0CBOEHUSI MIPOrpaMMbl — 0230BbIH, B COOTBETCTBHUH C
MeToanuecKkuMHU peKOMEHIALUSIMH 0 TPOEKTUPOBAHMIO JOIIOJIHUTEIbHBIX
o011epa3BUBAIOIIMX IPOrpaMM (BKJIIOYAsi pa3HOYPOBHEBBIEC IPOIPaMMBbl) MUHUCTEPCTBA
oOpazoBanus 1 Hayku P® (riucemo ot 18 HosiOpa2015 r. Ne 09-3242).
1.4. AKTYaJbHOCTH NPOIrPAMMbI
AKTYyanbHOCTb HPOrpaMMbl ONPEENSIETCS NOTPEOHOCThIO COBEPILIEHCTBOBAHMS
METOJIMKH MOJTOTOBKH O0YYaIOIIMUXCS K YYaCTHIO B OJIMMIIMA/IaX IO XUMUU B aCIIEKTE
Pa3BUTHS O3HABATEIBLHOTO MHTEPECA U CITIOCOOHOCTEN YUalIXCcsl K U3yUEHUIO XUMUH.
JlanHast JONONHUTENbHAS 001epa3BUBaIOIIasl MPOrpaMMa COOTHOCUTCS C TEHACHIIUSIMU
Pa3BUTHS JIOMIOJHUTENLHOTO 00pa3oBanus U coryiacHo KoHuenuuu pa3BuTus
JIOTIOJTHUTEIBHOTO 00pa30BaHus CIOCOOCTBYET CO3/IaHUI0 HEOOXOIMMBIX YCIOBHM JIJIst
JMYHOCTHOTO Pa3BUTHS 00YUAIOIUXCS, TO3UTUBHOM COLMATU3AIINN U
po¢eCCUOHATIBHOTO CaMOOIIPEIETICHHUS.
[IporpaMMa Ha COBpEMEHHOM ATare pa3BUTHUs OOIIECTBA OTBEYAET 3alpocaM JeTel u
poauTeneit: GopMUPYET COLIMATIBLHO 3HAYUMBIEC 3HAHUSA, YMEHUS U HABBIKU, OKa3bIBAET
KOMIUJIEKCHOE 00y4aroliee, pa3BUBaKOILEe, BOCIUTATEILHOE U 3/I0pOBbecOeperaroniee
BO3JICVICTBUE.
1.5. OTimuuTe/IbHbIE 0COOCHHOCTH NMPOTrPAMMbI
3a 0CHOBY pa3pab0TaHHOM MPOTPaMMBI B3Ta IOMOTHUTEIbHAS 001Ie00pa3oBaTeIbHas
oO11iepa3BuBarolias nporpamma « XuMmusi. BBOJIHBIN 0JIMMITHATHBIN KYPC», COCTaBUTEh
TuxonoB Tumyp IlaBnoBuy.
B nporiecce npoBeenus 3aHATHI MO JaHHOM MporpaMMe 00JIbIlIOe BHUMAaHUE
yaensercsa pa30opy 3a7ad, BCTPEUYAIOIIUXCS B PA3IMYHbBIX OJUMITHAAaX 110 XUMHH.
1.6. Ilesb 1 3a1a4M MPOrpaMMBblI
Ilenb: NOBBILIEHNE U Pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH, YUaIlIUXCsl B MPOLIECCE BBITOIHEHHSI SKCIIEPUMEHTANIBHBIX,
UCCJIEI0BATEIbCKUX 33/1a4, PELIEHUS] HECTAHAAPTHBIX XUMUYECKUX 33124, IOArOTOBKA
UX K pa3JIMYHbIM OJUMIINAJAM U UHTEIJIEKTYalbHbIM COPEBHOBAHUSIM.
3agaumn:
Ooyuarwimmue:
OBJIJICHUE KIJIFOUEBBIMU MOHATUSAMH U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCH
JaHHas IpeIMETHAs 00J1acTh, PACIIO3HABAHUE COOTBETCTBYIOUIUX UM MPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh IEGMOHCTPUPOBATH PA3JIMYHBIE MOAXObI K U3yUYECHUIO
SIBJICHUM, XapaKTePHBIX JIJIS U3y4aeMoil MpeaMETHOM 001acTu;
YMEHHE pellaTh, KAK HEKOTOPbIE MPAKTHYECKUE, TAK 1 OCHOBHBIE TEOPETUUECKUE
3a/1a4uu, XapaKTepHbIE ISl UCIIOJIB30BAHUS METOJOB U MHCTPYMEHTApHUS TaHHOU
IpeAMETHON 00JIacTH.



Pa3BuBaroiue:

UCKaTh U HAXOJUTh 000OIIEHHBIE CIOCOOBI PEIICHUS 3a/1a4, B TOM YHUCIIE,
OCYILIECTBIIATH Pa3BEPHYTHIA HHPOPMAITMOHHBIN MOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbIE U TIO3HABATEIIBHBIC) 3a/1a4U;

BBIXOJIUThH 33 PaMKH YU4eOHOTO MpeIMeTa U OCYIIECTBIISATH IIeJICHANPABICHHBIN TOUCK
BO3MOKHOCTEH JIJIs1 IIUPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JCHCTBHS;

MCII0JIb30BaTh PA3JIMUHbIE MOJECIBLHO-CXEMaTUUECKHE CPEICTBA JIJIs MPEACTABICHUS
CYIIECTBEHHBIX CBA3€M U OTHOIIEHHH, & TAK)KE MTPOTUBOPEUNI, BHISIBIICHHBIX B
MH()OPMAIIMOHHBIX UCTOYHUKAX;

MEHSITh U yJI€PKUBATh Pa3HbIC MO3UIIMU B TI03HABATEILHON JE€ATEIIbHOCTH.

BocnuraresibHble:

BOCIUTHIBATh NO3UTUBHOE SMOLIMOHATIBHO-LIEHHOCTHOE OTHOIIEHHE K TTO3HAHUIO
OKPY>KaIOILEro MUpPa, THUIIUATUBHOCTH, JIIOOO3HATEILHOCTh B MIPOLIECCE U3YUYEHUS
SIBJIECHUU TIPUPOJIBIL;

CaMOCTOATENLHO ONPEAEIIATh 111, 33/1aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPHIM
MOHO OIPEIENATh, YTO LENb JOCTUTHYTA;

BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHOB MPUPOJIbI;
dbopMHUpoBaHUE CITOCOOHOCTH K CAMOKOHTPOJIIO U aKKYPaTHOCTH;

MOBBINIEHUE KYJIBTYPhI OOIIICHUS U TIOBEICHHUS.

1.7. Kareropusi yuamuxcsi

[Iporpamma opreHTHpOBaHA Ha IOMOJHUTEILHOE 00Opa3oBaHue AeTeil Bo3pacta 13 -14
net (7-8 kmacc).

1.8. Cpoxk peanusanuu 1 00beM MPOrpaMMbl

Cpok peanuzanuu nporpamMmmsl — 1 rog. O6bem nporpammsl — 68 4.

1.9. ®opmbl opranu3anuu 00pPa3oBaTeIbHON AeITEJbHOCTH U PEXKUM 3aAHATHI
3aHATHA POBOJATCS B OHOBO3PACTHOM TrpyIiie. YUCIEHHBIN COCTaB IpYIIIbI
12-15 yenosex.

®opMbl Opranu3anuu 00pa3oBaTeIbHOMN NEITEIbHOCTH — FPYIIIOBBIE,
WHJVBUIYaJIbHbIE.

Buabl 3aHATHIL: TEOPETUUECKUE U TPAKTUYECKUE 3aHATUSL.

Pexxum 3aHATHI: 3aHATUA POBOJATCA 2 pa3a B HEAECIIO.

[TpoaomxuTenbHOCTb 3aHATHN — 40 MUHYT

1.10. Il.1anupyempble pe3yJabTAThI OCBOEHHS NMPOTPAMMBbI

[To uroram oOydeHus y yqamuxcs 0y1yT chopMHpOBaHbL:

JIMuHOCTHBIE pe3ybTaThI:

- MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE
JTOCTOBEPHOU MHGOpMAIIUEH O MTePEIOBBIX TOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa
1 o0111eCTBa;

- c(hOpMHPOBAHHOCTH NTO3HABATEIHHBIX MHTEPECOB U MOTHUBOB, HAIIPaBJICHHBIX Ha
W3YUYEHUE 3aKOHOB MPUPObl, UHTEIJICKTYAJIbHBIX YMEHUHN (0OKa3bIBaTh, CTPOUTH
paccy X IeHus, aHAJIM3UPOBaTh, CPABHUBATH, J€1aTh BHIBOJIBI U IPYTOE);



- YMEHUS TPUMEHSATh TEOPETUUECKUE 3HAHUS 110 XUMUU JJI PELICHUS 3a/1a4;
- UHTEPEC K HOBOMY COJIEPKAHUIO U HOBBIM CIIOCOOAM MO3HAHUS OKPYKAIOILErO
MUDA;

- o0JagaeT KOMMYHHKATUBHON KOMIIETEHTHOCTBIO B OOILIEHUU U COTPYAHUYECTBE C
ApyTUMHU 00y4YaroIMMUCS;

MeTanpeaMeTHble pe3yJibTaThl:

OOyuaromuics HayquTCsI:

- aHAM3UPOBATh, CPABHUBATH, KIACCU(PUIIUPOBATH M 0000MaTh (DaKThI U SBJICHUS.
BoISBIATH MPUYUHBI U CIEACTBUS MPOCTHIX SBJICHUN;

- MOHUMATh ¥ COOIOAATh TOCIEA0BATEIIbHOCTD ACHCTBUMN, IPEIBIBIIEMYIO TS
peleHus 3aaadq;

- ¢uKcHpOBaTh CBOE 3aTPyAHECHUE B yUeOHON ACSITETLHOCTH TP MMOCTPOCHUN
HOBOT'O CIIoco0a pelieHus 3a/1ady;

OO0yuaromuiics Moxy4yuT BO3MOKHOCTD:

- TIPOSIBJIATH ITO3HABATEIPHYIO HHUITMATHBY

- ONpeNeNsITh NPUUNHY 3aTPYIHEHUS B YUeOHOM AESTEIbHOCTH;

- COTOCTABIISATD MOJYYEHHBIN Pe3yibTaT C 3aJJaHHBIM YCIOBHUEM;

- KOHTPOJUPOBATH CBOIO JIEITEILHOCTh, OOHAPY>KMUBATh U UCTIPABIISTH OIIUOKH;

- BBITIOJIHATH CAMOOIICHKY pe3yJibTaTa CBOCH yueOHOM IeITeTbHOCTH.
IIpeamMeTHbIE pe3yabTAThI:

VYyamuecs 107KHbI 3HATH:

- pacKpbIBaTh Ha MPUMEPAX POJIh XUMHUH B JOPMUPOBAHUU COBPEMEHHOW HAYIHOU
KapTUHBI MUPA U B IPAKTUYECKON JACATEIHPHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKIY
XUMUEH U IPYyTUMH €CTECTBCHHBIMHA HayKaMH,

- yCTaHABIUBATh MPUINHHO-CIICICTBEHHBIE CBS3H MEXKIY CTPOCHHEM aTOMOB
XUMUYECKUX 3JIEMECHTOB U IEPHOINICCKUM U3MEHEHUEM CBOHCTB XUMUYCCKUX
AJIEMEHTOB M UX COSAMHEHMI B COOTBETCTBUU C MOJIOKCHHEM XUMHUYECKHUX JJIEMEHTOB B
NEPUOUYECKOI CHCTEME;

- CTPOEHHUS aTOMa, XUMHUUYECKOU CBSI3U, JIEKTPOITUTHUECKON TUCCOIUAIIUU KUCTOT
¥ OCHOBAHMI; YCTAHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M MEK/y CBOMCTBAMU
BEIIECTBA U €r0 COCTaBOM, U CTPOCHHUEM;

- OTIPEJIENISITh XapaKTep CPEibl B pe3yJIbTaTe THAPOJIN3a HEOPTAHNUYECKUX BEIIECTB;
- IPUBOJIUTH MIPUMEPHI OKUCTUTEIHHO — BOCCTAHOBHUTEILHBIX PEAKIIMIA B IIPUPO/IC.
Yyanmecs TOJKHBI YMETh:

- BBITIOJTHATH XUMUYECKUAN SKCTIEPUMEHT IO PaCIIO3HABAHUIO U TIOTYICHHIO
HEOPTaHWYECKUX BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaccaM COCTUHEHHH, B
COOTBETCTBHH C MTPaBIJIaMHU U TIpreMaMu 06e301acHOi paboThl ¢ XUMUYECKUMHU
BEIIECTBAMH 1 JJA0OPAaTOPHBIM 000PYOBAHHUEM;

- IIPOBOJIUTH PACUEThl HA OCHOBE XMMHYECKUX (POPMYII M ypaBHCHHUI peaKITuii;

- pacyeTbl MacCOBOM 1011 (MacChl) XUMUYECKOIO COSAMHEHUS B CMECH;

- pacdeTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJTHO
U3 BEILIECTB JIAHO B U30BITKE (MMEET MPUMECH);



- pacyeTbl MacCOBOM WM 0ObEMHOM J0JIM BbIXOJa NPOAYKTa PEAKIIUH OT
TEOPETUYECKH BO3MOKHOTO;

- pacyeTsl TEIIOBOro 3 dexra peakuuu;

- pacyeTbl 00bEMHBIX OTHOIIIEHU ra30B MPU XUMHUYECKUX PEAKIIMSIX;

- pacueTsl Macchl (00beMa, KOJTMYECTBA BELIECTBA) IPOJYKTA pEaKluu, €CIIU OJJHO
U3 BEILECTB JJAHO B BUJIE PacTBOpPA C OIIPEACICHHON MaCCOBOM J10JIEW paCTBOPEHHOIO
BELIECTBA;

- yCTaHaBIUBATh B3aUMOCBS3U MeXAy (GakTaMu U TEOpUEH, IPUUUHON U
CJIEICTBUEM IPHU aHAJIN3€ MPOOJIEMHBIX CUTYalluid U 000CHOBAaHUU MPUHUMAEMBIX
PEILIECHUI HA OCHOBE XUMUYECKUX 3HAHUM.

Paspnes 2. Conepskanue nporpamMmmbl
2.1. YyeOHoO-TeMaTHYeCKHUI IVIAH



®opMBbI TPOBEICHUS
KomnuecTBo yacos p p
KOHTPOJIA
Ne | HaumenoBanue pasnenos oo | BTOM 1nCIE
o TEOp. | ONPAKT.
IlepBoHauanbHbIE 3 5 1 OneHka HaBBIKOB.
1| xumiraeckue monsTus. TemMaTuyecKuii KOHTPOJIb.
Ctpoenue aroma. 4 5 ) O1neHKa HaBELIKOB.
2 TemaTu4eCKu KOHTPOJIb.
XUMHUYECKasi CBSI3b U €€
. O1ieHKa HaBBIKOB.
3 | oOpa3oBaHuE B XUMUYECKOH | 6 3 3 N
TemaTU4eCKU KOHTPOJIb.
pEaKLINH.
[Tepunoauueckuii 3aK0OH U
OlieHKa HaBBIKOB.
4 | llepuogmaeckas Tabimia 4 2 2 .
TemaTudeckuii KOHTPOJIb.
JI.1.Menneneena.
O11eHKa HaBBIKOB.
5 | XMMHUYECKUE PEaKIIUU. 10 5 5 H .
TemaTn4eCcKui KOHTPOJIb.
OlieHKa HaBBIKOB.
6 | PacTBOpBIL. 2 1 1 1 .
TeMmaTuyeckuii KOHTPOJIb.
Baxnernmme kinacchl
O1neHKa HaBELIKOB.
7 | HEOPraHUYECKHUX 7 5 2 .
9 TemaTnyeckuii KOHTPOJIb.
COEIMHECHUM.
Tepmoxumus, CKOPOCTh
. OlieHKa HaBBIKOB.
8§ | XMMUYECKOU peaKkiuu u 6 4 2 N
TemaTn4ecKui KOHTPOJIb.
XUMHYECKOE PABHOBECHE.
IToBeneHue BelIeCTB B 5 3 ) OlieHKa HaBBIKOB.
9 pacTBopax. TemaTuyeckuii KOHTPOJIb.
Knaccudukanus
MpeyaraeMbiX Ha 9 5 4 OrnieHKa HAaBBIKOB.
10 OJIUMIIMAJC 3a7a4 10 TUIIaM TemaTn4eCcKu KOHTPOJIb.
Y METOJIaM PELICHMUSI.
OrieHKa HaBBIKOB.
11 | Metanmsl. 6 4 2 .
TemaTH4eCKud KOHTPOJIb.
6 4 2 O11eHKa HaBBIKOB.
12 | Hemeramisr. .
TemaTn4eCcKu KOHTPOJIb.
Bcero 68 40 28 -

2.2 Copep:xxaHue y4e0HOT0 IJIaHA

Tema 1. IlepBoHayaibHbIe XUMHYECKHE MOHATHS.
Teopus: ®u3nvecKue SIBIICHUS B XUMUW: TUCTUJUIALMA, KPUCTAIIIA3AIMs, BEIITAPUBAHNE
Y BO3TOHKA BEIECTB, IeHTpudyrupoBanue. [[pusHaku u ycioBusi mpoOTEKaHUS
XUMHUYECKUX peakni. XMMUYECKasi CHMBOJIMKA. 3JHAKA XUMUYECKUX




AJIEMEHTOB M MPOUCXOXKACHHE UX Ha3BaHUU. Xumuueckue popmyisl. UHIEKCH 1

ko3 punrenTsl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJIsIpHAst Macchl. PacueT maccoBoi
JI0JI XMMHUYECKOT0 3JIEMEHTA M0 (popMyJie BEIlIEeCTBa.

Ilpakmuka: HaxoxJ1eHUE OTHOCUTEIBHOU MOJIEKYJIIPHON MAaCChI BELIECTBA T10 €T0
xuMuueckout popmyiie. Paznenenue cmeceit. Pacuér cocraBa cmeceii.

Tema 2. CTpoenune atoma.

Teopus: VI3ameHeHure 4uciia MPOTOHOB B SJIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX
351IeMeHTOB. MI3MeHeHue ynciia HEUTPOHOB B pe aToMa - 00pa30BaHUE U30TOIOB.
CoBpeMeHHOE OIpEEIICHHE MMOHATUS «XUMUYECKUI 3JIEMEHT». M30TOMbI Kak
Pa3HOBUJHOCTH aTOMOB OJHOT'O XMMHUYECKOTO 3JIEMEHTA. DNEKTPOHBI.
[Tepnonnueckas cucreMa xumuyeckux aneMeHToB 1. . MenaeneeBa u ctpoeHue
aTOMOB: (PU3MYECKHI CMBICI MOPSIKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa I'PyIIIbl, HOMEPa
nepuoa.

IIpaxkmuxka. pemienue 3ana4. CocTaBlIeHUE AIEKTPOHHBIX U rpapuiecKux GopmMy
aTOMOB, ONIPENIEIICHHUE 3JIEKTPOHOB BHENITHETO YPOBHS U BAJICHTHBIX JIEKTPOHOB.
Tema 3. Xumuueckas cBsi3b U ee 00pa3oBaHue B XUMHYECKOH peaKIUu.

Teopus: Pa3HOBUIIHOCTH XUMHUYECKUX CBA3eh. Ctenenpb okucienus. OnpeneneHue
CTENICHU OKHUCJICHHS 3JIEMEHTOB M0 XUMUUYECKOU hopmyJie coenuHenus. Baxueitmume
OKHMCJIUTENN U BOCcCTaHOBUTENU. [Iporieccyl OKUCIIeHUs U BOCCTaHOBJIEHUs. BinsiHue
cpennl Ha HanpaBieHrue OBP. I'anbBaHUYeCKUil 27I€MEHT. Psa1 HanpsiyKeHUsT METaJIOB.
Annorpomnnbsie Mogudukanuu. Kprucrammyueckue penieTky.

IIpakmuxa: pelmieHne 3aaad.

Tema 4. Ilepuogudeckuii 3akoH u Ilepuoguyeckas radmua .. MenaeieeBa.
Teopus: Ilepuoauyeckasi CUCTEMa KakK CIPABOYHOE MMOCOOME /JIsI MOJTYYCHUSI CBEICHU I
0 XUMHUYECKUX DJIEMEHTAaX. Ilepuonnueckas cucreMa XUMUYECKUX d1eMeHToB /1. M.
MenpeneeBa 1 CTpOEHUE aTOMOB: (PU3UYECKUNA CMBICI MOPSAKOBOTO HOMEpA AJIEMEHTa,
HOMEpA TPYIIIIbI, HOMEPA NEPHUOJIA.

[Tepunonnueckas cucreMa xumuuyeckux aneMeHToB /. . Menneneesa, ee cTpykTypa:
MaJible U OOJIBIINE MePUOIbl, TPYIIIBI U MOATPYMIHI (TJIaBHAS U oboyHast). HexoTopsie
3akoHOMepHOoCTH B [leproanueckoit Tabuiie J..
Menneneesa.

Ilpaxmuxka: pemienue 3aaa4. CocTapieHUE 3JIEKTPOHHBIX U rpapuueckux Gopmyi
aTOMOB, ONPENIECIICHUE JJICKTPOHOB BHEIIHETO YPOBHS U BAJICHTHBIX JIEKTPOHOB.

Tema 5. Xumnueckue peakumu.

Teopusa: XuMU4eCKHE pEAKINN. Y PAaBHEHUS XUMHUYECKUX peakunii. MomsipHas macca.
3aKOH COXpaHEHHMs MacChl BEIIECTB. XUMHUUYECKHE ypaBHEHUs. TernoBoi a3 dext
XUMHMYECKUX peakiui. Peakium sKk30TepMuYecKue U dQHA0TepMuYeckue. MOJspHBIN
o0beM razoo0pa3HbIx BeliecTB. KpaTHble e AMHUIBI KOJMYecTBa BenlecTBa. KonnuectBo
BelecTBa. Moiib. Mossipaas macca. MosisipHblii 00beM Ta30B. 3aKOH ABOTAJIPO.
[TocrosinHas ABoraapo. YpaBaenue Knaneiipona-MenneneeBa. CBsi3b MEXAY YUCIOM
MoOJIeH ra3a, ero TeMIepaTypoil, 00beMoM U JaBieHUEM. BbIYrciIeHHus 10 XUMHUYECKUM
(dopmysaM 1 XuMu4eckuM ypaBHeHUsIM. Kitaccupukanys XMMHUUECKUX peaKIMi:
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COEJIMHEHUS, PA3JI0KEHU, 3aMEIICHUSI. Y PAaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIHLHBIX peakiuil. Peakiiuu HOHHOTO OOMEHA U YCIIOBUS UX MPOTEKAHMUS.
Ilpaxmuka: penieHre 3aa4 ¢ yCI0KHAOIKUMEI SJIEMEHTAMH [0 HEOPTAaHUYECKOMN
XUMUH.

Tema 6. PacTBOpHI.

Teopus: PactBopsl. Kak npoucxoaut pactBopenue. HacollieHHbIE pacTBOPHI.
Konuenrpanus pacrsopa.

Ilpaxmuka: pemieHne 3a1a4 XUMUYECKUX OJIMMITAAJ] HPOLLIBIX JIET.

Tema 7. BaxHeHue KJIacChl HEOPraHUYECKUX COCTUHEHHH.

Teopus: IlepBoHavyaabHbBIC CBEJICHUS O Kilaccax coequHeHUN. OKCHUJIbI, KUCIIOTHI,
ocHoBaHus, conu. CoctaBienue Gopmys OMHAPHBIX COeTMHEHUH, 001Iuit crioco0 nx
Ha3bIBaHUA. BuHapHBIE COENMHEHUS: OKCUIBL, XJIOPUIbI, CyIb(uasl. CocTaBiaeHUE UX
dbopmyi. [IpencraBuTenu OKCUIOB: BOJIA, YTICKUCIHBINA a3 U HETallleHas! U3BECTb.
[IpencraButenu AeTy4nx BOAOPOIHBIX COCTMHEHUN: XJIOPOBOJIOPO] U aMMUAK.
Kucnotel. Knaccudukanus kucinot. Xumudeckue cBOMCTBA. MoJieKysipHble 1 HOHHbBIE
ypaBHEHUs peakiuii KuciaoT. OCHOBaHMs, UX COCTaB M Ha3BaHUsA. PacTBOpUMOCTh
OCHOBaHM B Bojie. Tabiyuiia pacTBOPUMOCTH THAPOKCUIOB U COJIEH B BOJE.
[IpencraBuTenu menovYeii: TMAPOKCUIBI HATPHUS, Kanus U Kanbuus. [lonarue o
Ka4ueCTBEHHBIX peakiusax. Maaukaropsl. MI3MeHeHne OKpacKu HHAUKATOPOB B
niesouHou cpeae. CBsi3b MEXAY KiIacCaMU HEOPTAaHUYECKUX COETUHEHHUI.
llpaxmuxka: pemienue 3a1a4. Berancienrne Maccbl pacCTBOPSIEMOrO BEIIECTBA U
pacTBOpUTEIS, HEOOXOMUMBIX JIJIsi TPUTOTOBJICHHSI ONIPEACIICHHON MacChl pacTBOpPa €
W3BECTHOM MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA. Pemenne 3a1a4 XuMU4ECKUX
OJIMMITHAJ, TIPOLILIBIX JIET.

Tema 8. TepmoxuMus, CKOPOCTh XUMHYECKOI PeaKkui U XUMHYECKOe
paBHOBecHe.

Teopus: TennoBoit 3¢ Pext xuMmuueckoit peakiuu. OCHOBHBIE 3aKOHBI TEPMOXHUMHUH.
Tennora oOpazoBaHus BeliecTBa U3 3jieMeHTOB. CTaHAapTHAS SHTAIBIUS 00pa30BaHMUS.
[ToueMy Bce BO3MOKHBIE XUMUYECKHE PEAKIIUHN €II€ HE MPOU30LLIN? DHEPTHUs
aktuBauuu. [IoHATHE O CKOPOCTH XUMHUYECKOHN peaknu. CKOPOCTh XUMUYECKOM
peakuu. KuHeTnyeckoe ypaBHEHUE U KOHCTAHTA CKOPOCTH. 3aKOH JIEUCTBYIOLIUX
Macc. Peakunu roMOreHHsle U rereporeHubie. GakTopsl, BAUSIOIINAE HA CKOPOCTh
xumuueckou peakuuu. Karanus. Xumuueckoe pasHoBecue. [Ipunnun Jle - [larense.
llpaxmuka: penieHne 3aj1a4 XMUMUYECKUX OJIMMITAAJ] HPOILIBIX JIET.

Tema 9. [loBeneHnue BeecTs B pacTBOpax.

Teopus: CunbHble U ciadble 31eKTpoauThl. KoHCTaHTa U CTENEeHb AUCCOIUAIUH.
3aBHCUMOCTH CTEIIEHU JUCCOLMALINY OT KOHIIEHTpaluuu. BoopoaHbIil mOKa3aTeb.
[lIxama pH. I'maponu3s conet. I ' maponus conen.

Ilpakmuxka: Pac4€ThI 10 YPaBHEHUSIM HECKOJIBKUX MMOCIEA0BATEIBHBIX PEAKIIAM.
[Tpumepsl npoTeKaHUs pa3IMYHbIX PEAKIIMA MEXTY JaHHBIMU BEILIECTBAMU B
Pa3JIMYHBIX YCIIOBHSIX.

Tema 10. Knaccuduxkanus npeajiaraeMbix Ha OJJUMITHAJIE 32124 10 THIIAM U
MeTOaM pelleHM .
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Teopus: 3anaun Ha [IPUMECH. McTopuuecku cioxxuBiimecs (TpUBUAIbHbBIC)
Ha3BaHMS HEKOTOPBIX BEILECTB, CMECENU U PACTBOPOB. Pelienue 3amay ¢
UCII0JIb30BaHUEM 3aKOHA 00BEMHBIX OTHOIIEHUH. CIIOCOOBI BhIpaKEHUsI KOHIIEHTpAIlUU
pactBopoB. BriBoji xuMuueckoit hopmyiibl. OTHOCUTEIbHAS TUIOTHOCTD Ta30B.
OOBbeMHBIC OTHOIICHUS Ta30B NMPU XUMHUUECKUX peakiusaX. PacyeTsl Mo ypaBHEHUSIM
XUMHUYECKHUX peakiuid. Baxueine Guznueckue BEIUUHNHBI, XapaKTEPU3YIOIIUE aTOMBI
Y MOJICKYJIBI.

Ilpaxmuxka: PellieHue 3a1a4 XMMAYECKUX OJTUMITHA]] TTPOIIUIBIX JIET.

Tema 11. MeTa/LiIbl.

Teopus.: 11lonoxeHne METAIUIOB B IEPHUOJIMYECKON CUCTEME DJIEMEHTOB

J.1. MenpaeneeBa. Merammaeckas cBsI3b. @u3ndeckue cBOMCTBa MeTaLioB. CILIaBbI
MeTaluioB. HaxoxieHre MeTauioB B IPUPO/IE U 00IIKE CLIOCOOBI UX MOTy4YECHUSI.
XUMUYECKHUE CBOMCTBA METAIIOB. Psi1 aKTUBHOCTH (2JIEKTPOXUMUUECKUHN PSIT)
MetaiuioB. [lenounbsie MeTamibl. Haxoxaenue B mpupoae. @Pu3n4ecKue U XUMUYECKUE
cBoiicTBa. [l[€nounozemenbubie MmeTainbl. Haxoxnenue B npupojae. Kanpumii u ero
coenunenus. JKeneszo. Haxoxnenue B npupojae. CBoiicTBa xejesa.

Ilpaxmuxa: KauecTBEHHBIE PEAKIIUU HA KATUOHBI U AaHUOHBI, YCJIOBUS UX MPOTECKAHMUS.
Pemenne 3amau o onpeieIeHuIo BEIEeCTB, HAXOSAIINXCS B CKIITHKaX 0€3 ATUKETOK.
Pemenue 3a/1a4 XUMUYECKUX OJIMMITUAJ] IPOIILIBIX JIET.

Tema 12. HemeTalibl.

Teopus.: 11onoxeHune KUCIOPOJIa U CEPhl B TEPUOJUYECKON CUCTEME XUMHUYECKUX
3JIEMEHTOB, CTPOCHHME UX aTOMOB. AJutoTponius cepbl. OKUCIUTEIbHBIE CBOWCTBA
KOHIICHTPUPOBAHHOUW CEPHOU KUCIOTHI. BhIUKCIEHNS MO XUMUUYECKUM YPAaBHEHUSIM
Macchl, 00bE€Ma WM KOJIMYECTBA BEILIECTBA OJTHOTO U3 MPOAYKTOB PEaKIMK MO Macce
HCXOJIHOTO BEIIECTBA, 00BEMY WIIM KOJIMYECTBY BEIIECTBA, COJIEPAKAIIETO
onpenenéHHyto nonto npumeceil. [lonoxenue azora u ¢pocdopa B nepruoandecKoit
CHUCTEME XMMHUYECKUX IJIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T: CBOMCTBA U
npuMeHeHne. CBOMCTBa KOHIIEHTPUPOBAHHOW a30THOM KUCIOThI. AMMUak. @usnyeckue
U XuMH4YecKkue cBoicTBa. [loyuenue u npumenenue. [lonoxenue yriaepoaa u KpeMHHUS
B MEPUOJANYECKON CUCTEME XUMHUYECKHUX JIEMEHTOB, CTPOCHUE UX aTOMOB.
AnoTporiHbie MOAU(MUKAIIUK YTJIepoJia. XUMHYECKHE CBOMCTBA yriiepoaa. AacopOrus.
Kpewmnuii u ero coenunenus. Crexio. LlemeHr.

Ilpakmuka: Pac4€Thl ¢ UCIIOJIb30BAHUEM 3aKOHOB HJI€AIbHBIX Ia30B. MaccoBas 10714
3JIEMEHTOB B BeIIECTBE. Pernenue 3a/1a4 XMMHUYECKUX OJTMMITAA] TPOIIBIX JIET.

Tema 13. O0o0maromee 3aHsTHE 110 METOAAM W NPUEMAaM pelIeHUs XMMHUYeCKUX
3a1a4 (0TYeT y4aluxcs).

Teopus: TOBTOPEHUE MTPOMAECHHOTO MaTepUaIa.

Ilpaxmuka: pemieHre 3a1a4 XUMUYECKUX OJIMMITUAJ IPOILIBIX JIET.

Pasznes 3. @opMbI aTTeCTALMM U OLICHOYHbIE MATEPHUAJIbI
Buabl u popmMbl KOHTPOJIA, PUKCAUA Pe3yabTATOB:
Buabl KoHTpOIS:
- BBOJIHBIM, KOTOPBIA MPOBOJUTCS Tepen HaydajioM paboTel B ¢opme
cobece0BaHUs, TCCTUPOBAHHS;
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- TEKyUIUH, MPOBOJAUMBIN B XOJ€ YUEOHOIO 3aHIATHUS U 3aKPEIUISIONINI 3HAHUS 110
JIAaHHOM TeMe;

- UTOTOBBIN, MPOBOAUMBIHN MOCJIE 3aBEPILICHUS BCEH yU4eOHOM pOorpaMMBl.

@opMBbI IPOBEPKH PE3YJIHTATOB:

- HaOJII0JIEHHE 3a IEThbMU B Ipoliecce padoThl;

- VHJVBHUYaJIbHbIC U KOJJICKTUBHBIE IIPOEKTHI.

@opMBbI IOABEICHNS UTOTOB:

- BBIITOJIHEHUE ITPAKTUYECKUX 3a1aHUM;

- TBOPYECKOE 3a/IaHKE (ITOATOTOBKA IIPOEKTA U €T0 MPE3ECHTALIMS).

dopma noaBeIeHUS UTOTOB Pean3alun
[To uToram u3zydyeHus Kaxaoro pasjeia IpoBOJAUTCS KOHTPOJIbHAs padoTa.
NTOroBeIiii KOHTPOJIHL OOYYAIOIIUXCS MPOBOJUTCS MO Pe3yJibTaTaM BBIMOJHEHUS
MPaKTUYECKUX 3aJIaHU, Yy4aCTUE B OJIUMITHAaX.
Eounas ¢popma u kpumepuu oyenku yueOHbIX pe3yi1bmamos npocpammobl.
0-49% — «Hey0061emeopumenbHoy,
50-65% - «yooenemseopumenvroy;
66-85% -«xopouioy;
86-100% -«omauunonr.

Pa3nen 4. Kommieke opranu3anMOHHO-NIeArorni4ecKux ycJa0Bui
peaju3anvu NporpaMmbl
4.1. MarepuajbHO-TeXHHYECKOe 00ecredyeHue NporpaMmMbl
3aHATUS MO IPOrpaMMeE JTOJKHBI MPOBOJUTHCS B CHIEHUATU3UPOBAHHON yUeOHOM
ayIUTOPUM JUIsl MPOBEACHUS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATUH, OCHAIICHHOU
TEXHUYECKUMU CPEJICTBAMMU:

- HepCOHaHBHBIﬁ KOMIIBIOTCP HUJIN HOYT6yK C MpC€AyCTaHOBJICHHLIM JIMICH3MOHHBIM

IpOrpaMMHBIM 00ECTICUeHHEM, BKIIFOUYAIOIINM OTIepaIlioHHY0 cuctemy Windows,
oducHsIi makeT npunoxennit Microsoft Office;

— MyJbTUMEIUWHBIA IPOEKTOP C MPOCKIMOHHBIM DKPAaHOM WM WHTEPAKTUBHAS

HaHeJb.
4.2. Kagposoe o0ecnieyeHne nNporpamMmsl
[IporpaMmma MoOkeT OBITH peann30BaHa MEJAroroM  JOMOJHHUTEIHHOTO
oOpa3oBaHUsI C ypoBHEM oOpa3oBaHUs U KBadu(UKALHUK, COOTBETCTBYIOIIUM
[TpodeccnonansHOMY CTaHAAPTY MEAArOT JOMOJHUTEIEHOTO 00pa30BaHHUS.

4.3. YueOHO-MeTOANMYECKOE 00ecIeueHne

JdupakTudeckuid DopMbI

Haspanue yueonoii | Popma 3aHATHH MeToabl u
Martepual, Nno/iBeeHu s
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TeXHHYecKoe
TeMbI npuemMbl UTOIOB.
OCHaIlleHue
IlepBoHauya/ibHbIe XMMHYECKHE TOHSITHS.
I'pynmosasi.
Bemectso. [Ipeamer NHTrepakTuBHAs Onenka
Teopernyeckas CrnoBecHble,
xuMuH. Ou3ndyeckue JI0CKa, HaBbIKOB.
MO/ATOTOBKA. HarJsiHbIE, .
U XUMHUYECKHE HarJsAHbIe Tematuueckuit
[IpakTuueckas MIPaKTHYECKHE.
MIpeBpaLICHUS. MaTepuabl KOHTPOJIb.
pabora.
I'pynmosasi.
ATOMBI 1 MOJIEKYJIBI. WNHrepakTuBHas Onenka
Teopernyeckas CrnoBecHble,
YucTele BelecTsa u JI0CKa, HaBbIKOB.
HOJITOTOBKA. HarJsiHbIE, .
cmecu. [Ipocteie u HarJsHble Tematuueckuit
[IpakTuueckas MIPaKTUYECKHUE.
CJIOKHBIE BEIIECTBA. MaTepuabl KOHTPOJIb.
pabora.
YucTsle BewmecTsa u T I'pynnosas. C NurepakTuBHas Onenka
cMecu. Pa3znenenne Ezl;igf;;l;aﬂ H::;;;II{{:II:’ JIoCKa, HAaBBIKOB.
CcMmeceu. ) ’ HaTJISIHbIE Tematuueckuit
[IpakTuueckas IIPAKTHYECKHUE.
5 MaTepuabl KOHTPOJIb.
pabora.
Crtpoenue aToma.
ONeKTPOHBI 1 ﬁrrpyHHOBaﬂ' C WNuTepakTuBHas Onenka
eopeTHIecKast JIOBECHBIE
npotoHbl. Monenn P ’ IIOCKa, HaBBIKOB
aToMma MIO/ITOTOBKA. HarJsHbIE, .
. HarJsHble Tematnueckuii
IIpakTrueckas [IPaKTUYECKUE.
5 MaTepuabl KOHTPOJIb
pabora.
CrtpoeHnue aToma.
I'pynmosas.
CocTaB aTOMHBIX WNurtepakTuBHas Onenka
Teopernyeckas CrnoBecHble,
sanep. M3oromnsl. JlocKa, HAaBBIKOB.
MO/ATOTOBKA. HarJsiIHbIE, .
HarJIsAHbIe Temaruueckuit
[IpakTuueckas MIPaKTHYECKHUE.
pabota MaTepuabl KOHTPOJIb.
Ta.
ATomHas Macca
aTOMHBIN BEC I'pynnosas.
( ) py NHTrepakTuBHAs Onenka
MIPUPOJIHOTO Teoperuueckas CrnoBecHble,
JI0CKa, HaBbIKOB.
3JIEMEHTA. MO/ATOTOBKA. HarJsiHbIE, .
. HarJsAHbIe Tematnueckuit
N3oTonHkI cocTaB [IpakTnueckas MPaKTUYECKUE.
MaTepuabl KOHTPOJIb.
anemeHToB. Jledekr pabora.
MAacCHlI.
I'pynmosasi. " o
HTEpaKTUBHAs LIEHKa
KOO0 Teopernyeckas CrnoBecHble, ILC N ABLIKO
JIEKTPOHH JTIOCK HAaBBIKOB.
P MO/ATOTOBKA. HarJsHbIE, ’ .
CTpOEHHE aToMa. HarJsHbIe Tematnueckuit
[IpakTuueckas MIPaKTHYECKHUE.
MaTepuabl KOHTPOJIb.

pabora.
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XuMHuyecKkasi CBA3b M ee 06pa3013a}me B XHMHYECKOMH PC€aKIuu.

I'pynnosas.
HNnTepakTnBHAA Orenka
Teopernyeckas CnoBecHbIE, p
PasnoBugnoctn JIoCKa, HaBBIKOB.
8 . MOATOTOBKA. HarIsIHbIe, .
XHUMHYECKHUX CBI3CH. HaIJISIHbIC TemaTuuecku
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepuabl KOHTPOJIb.
Ta.
I'pynnosas.
NutepakTuBHas Ouenka
TeopeTnueckas CrnoBecHble,
[IpocTpaHcTBEeH-Has JIocKa, HaBEIKOB.
9 MMOATOTOBKA. HarIsaHbIe, .
(dhopMa MoJeKyII. HaTrJISIOHBIE Temarnueckuii
[IpakTuueckas MPaKTUYECKHE.
6 MaTrepuabl KOHTPOJIb.
pabora.
BanenTHocTh B
I'pynmosas.
CTEIIEHL OKUCIICHUS. py WHTepakTHBHas Onenka
[pasua Teopernyeckas CrnoBecHble,
JIOCKa, HaBBIKOB.
10 OTIpe IeIeHHs MOATOTOBKA. HArJISHEIC, a . TenaTIecKil
HATJISIIHBL MaTHYECKHAI
“ IIpakTryeckast MPaKTUYECKHUE.
CTEIIEHEH OKUCICHUS p JaGora p MaTepuabL. KOHTPOTb.
JJIEMEHTOB. .
OKUCIUTEIBHO-
I'pynnosas.
BOCCTAHOBUTEIIb-HbIC I/IHTepaKTI/IBHaH Onenka
: Teopernueckas CnoBecHBbIE,
CBOHCTBA 3JIEMEHTOB. HAOCKa, HaBBIKOB.
11 MOJATOTOBKA. HarJsigHeIe, Ny
CreneHb OKHUCIICHUSL. HarJsJHbIC TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepuabl. KOHTPOJIb.
Ta.
Kpucrannsl: noHHBIE,
I'pynnosas.
METaIIMYECKHUE, NutepakTuBHas OrneHka
TeopeTnueckas CrnoBecHble,
MOJIEKYJISIPHBIE, JIOCKa, HaBEIKOB.
12 MMOATOTOBKA. HarJIsIHbIe, .
aTOMHBIE. HaTrJISIOHBIE Temarnueckuit
[IpakTuueckas MPaKTUYECKHE.
Am]o'rponﬂ;{_ pa 60Ta MaTepHraJibl KOHTPOJIb.
Kpucrannmuec-kue r
pymmoBasi.
PEILETKH. NutepakTuBHas Orenka
Teopernyeckas CrnoBecHble,
JIOCKa, HaBBIKOB.
13 MOArOTOBKA. HarJsaHeIe, o
HaTrJISITHBIC Tematnueckunit
[IpakTnueckas MPaKTUYECKUE.
6 MaTepUaIbl. KOHTPOJIb.
pabora.
Ilepunonnuecknii 3axon u llepuonnyeckas tadauna /.. Menneneesa.
OJIeKTpOHHBIE
o ['pynmosasi.
000TOUKH aTOMOB NutepakTuBHas OrneHka
. TeopeTnueckas CrnoBecHble,
u [lepronuueckuii 0CKa, HaBbIKOB.
MMOATOTOBKA. HarJIsAgHbIe, .
14 34KOH. HarJIsgHbIe TemaTnueckuii
[IpakTnueckas MpaKTUYECKUE.
5 MaTepuabl. KOHTPOJIb.
pabora.
I'maBHBIE ¥ TOOOYHEIE
TOATPYTITBT I'pynnosas. CrosecHeile, NurepakTuBHas Ouenka
15 TlepnoauecKoil Teopernyeckas HarjsIHbIC, JIOCKa, HaBBIKOB.
MOJArOTOBKA. HIPaKTHIECKHE. HarJsiHbIe Temarnueckuit

TaOJINIIBI.
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d-DieMeHTEL.

[IpakTnueckas
patota MaTepHuabl. KOHTPOJTb.
Ta.
f-DnemMeHTHI. T'pynmosas
OTKpBITHE HOBBIX T WNHrepakTuBHas Ouenka
eopeTuyecKas CrnoBecHble,
3JIEMEHTOB. Sl1epHbIE JOCKa, HaBBIKOB.
16 HOJrOTOBKA. HarIsIHbIE, .
PCAKLHH. [IpakTuueckas MPaKTUYECKUE HaTJIATHRIC Temarnieckuii
patota MaTepuabl. KOHTPOJTb.
Ta.
Hexotopsie T'pymmosas.
3aKOHOMEPHOCTH B T NutepaktuBHas Ouenka
N eopeTuyeckas CrnoBecHbIe,
[Tepuoanueckoit JIOCKa, HaBBIKOB.
17 MOATOTOBKA. HarJsiIHble, N
rabunne JI1. [IpakTnueckas MPaKTUIECKUE HaTJAHbIC Temarnuecknii
Meneneena. pabota ' MaTepuabl. KOHTPOJTb.
XUMHYEeCKHE PeaKIH.
XUMHYECKHUE Tpymmosas
peakuuu. Y paBHEHUS T WNHrepakTuBHAas Ouenka
. eopeTuyecKas CnoBecHble,
XUMUYECKUX PEAKIUH. JI0CKa, HaBBIKOB.
18 MOJIrOTOBKA. HarJsiIHbIe, .
HarJsiTHbIe Temaruaeckuit
[IpakTuueckas MPaKTUYECKHE.
pabora MaTepuabl KOHTPOJIb.
Ta.
3aKOH COXpaHEHHUs Tpynmosas
MAacchl BEIECTB. T j WHTepakTUBHAS Onenka
eopeTuyeckas CrnoBecHble,
XUMUYECKHE JIOCKa, HaBBIKOB.
19 MMOATOTOBKA. HarJIsaHbIe, .
YPaBHCHHA. [IpakTuueckas MPaKTUYECKHE HaTJIATHRIC Temarmieckuii
5 ' MaTrepuabl KOHTPOJIb.
pabora.
TermnoBoit a3 ekt Ipymmosas
XUMHAYECKHX PEaKITUii. T HuTepakTuBHAas Onenka
eopeTuyeckas CrnoBecHele,
20 Peaxmun o JI0CKa, HaBBIKOB.
JITOTOBKA. HarJIsIHbBIC, .
HK3OTCpMITHCC-KHE 1 [IpakTnueckas MPaKTUYECKUE HaTJIAIbIe Temarmieckui
SHJIOTEPMUYEC-KUE. pabota MaTepHuabl. KOHTPOJTb.
KomuuaecTBo Tpymmosas
BerniecTBa. MoJib. T ' NurepakTuBHas OreHka
eopeTuyeckas CrnoBecHble,
MomnsipHas macca. JI0CKa, HaBBIKOB.
21 MMOATOTOBKA. HarJIsIHbIC, .
HarJIsTHbIC Temarudeckmit
[IpakTuueckas MPaKTUYECKHE.
patota MaTepHuabl KOHTPOJTb.
Ta.
MonsipHblii 00BEM T'pynmosas
ra3oB. 3aKOH ' WHTepakTUBHAS Ouenka
Teopernyeckas CrnoBecHble,
29 ABorazpo. JIOCKa, HaBBIKOB.
MOJIrOTOBKA. HarJsiIHbIe, .
Tocrosmnas [IpakTuueckas MPaKTUYECKHE HaTJARHbIC Temaruieckui
ABorajpo. pabora ' MaTepHalIbl KOHTPOJTb.
YpaBHeHue
Knareiipona- I'pynnoBas. CroBecHbre, NurepakTuBHas Orenka
23 HarJsiIHbIC
Menzeneesa. CBs3b Teopetnueckas A 5 JIOCKa, HAaBBIKOB.
MOJTOTOBKA. NPaKTUICCKUC. HarIsaHbIe TemaTnuecknii

MCXKAY YHCIOM MoJieit
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rasa, ero
TeMIIEpatTypon, IIpakTrueckas
00BEMOM U paora MaTepHuabl. KOHTPOJTb.
JTABJICHUEM.
Beruucnenus no Tpymmosas
XUMHYECKUM ' HNuTepakTrBHAs OrneHka
Teopernueckas CrnoBecHble,
24 bopmynam 1 HOJITOTOBKA HarjiasgHble flocka, HABBIKOB.
M b v
XUMUYECKUM HarJIsIIHbIE TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
YPaBHEHUSIM. pabota MaTrepuabl. KOHTPOJIb.
Knaccudukanus
XAUMHYECKHUX I'pymnmosas. NutepakTuBHas o
LIEHKa
poaHiL: Teopernueckas CrnoBecHrle, AOCKa,
: HAaBBIKOB.
25 S — MIOJATIOTOBKA. HarJsIHbIe, HarJIs IHbIC T .
A ’ [IpakTHYecKas | HPaKTUYECKUE. MaTepuabl. CMATHHCCIIH
Pa3I0KCHUA, 6 KOHTPOJIb.
abora.
3aMEeIICHHUS. p
YpaBHeHUs1 T'pymmosas.
OKHUCIIUTEILHO- T NutepakTuBHas Ormenka
eopeTuyeckas CrnoBecHble,
BOCCTAHOBUTEIb-HBIX JTOCKa, HaBBIKOB.
26 . MOJITOTOBKA. HarJISIAHBIC, .
PEAKIHH. [IpakTnueckas MIPaKTUYECKHE HarIBIAHbIC Temarmieckui
5 ’ MaTepHAJIBL. KOHTPOJTb.
pabora.
Peakuuun nonnoro T'pynmosas
0oOMEHa U YCIIOBHS UX T WNHrepakTuBHas Ouenka
eopeTuyeckas CrnoBecHble,
MPOTEKAHUS. JIOCKa, HaBBIKOB.
27 MOJATOTOBKA. HarJsIIHbIE, T .
HaTJISITHbIE e€MaTUYECKUN
[TpakTuueckas MPaKTUYECKHE.
patota MaTepHuabl. KOHTPOJTb.
Ta.
PacTBOpbI.
PactBopsl. Kak Tpynmosas
IIPOUCXOIUT T ' WNHrepakTuBHas Ouenka
eopeTuyeckas CrnoBecHble,
pacTBOpeHHE. JIOCKa, HaBBIKOB.
28 MOJTOTOBKA. HarJIsIHBIC, .
Hacermennsie n HaTJISITHBIE TemaTndeckuii
paKkTHUecKas MIPaKTUYECKHE.
pacTBOpHI paboTa MaTrepuabl KOHTPOJTb.
I'pynmosasi. " 0
HTEpaKTHUBHAs LIEHKa
TeopeTnueckas CrnoBecHble, P
79 Konuenrpanus HOrOTOBKA —— JTOCKa, HaBBIKOB.
pactBopa. i ’ HATrJIAIHbIE Temarnueckuit
IIpakTrueckas [IPaKTUYECKUE.
patota MaTepHuabl. KOHTPOJTb.
Ta.
Ba:xHeiinue Kjaccbl HEOPraHMYECKMX COeTMHEHMI.
IIepBoHavasbHbIE
I'pymmoBsas. NurepakTuBHas Ouenka
CBEJICHHS O KJIAccax T CrnosecHbie, TocKa HABLIKOB
o eopeThyeckas .
30 coenuHeHU. OKCUIBI, p HarJIsIIHbIE, ’ .
HOATrOTOBKA. HarJiiIHbIC Tematnueckuii
KHCJIOTBI, OCHOBAHUS, MPaKTUYECKHE.
HpaKTI/II‘IeCKaﬂ MaTcepurabl KOHTPOJIb.
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COJIN.
pabora.
Kucnotsr. I'pynmosas.
py WNHurepakTuBHas Ouenka
Knaccudukanus Teopernyeckas CrnoBecHble,
JIOCKa, HaBBIKOB.
31 KHUCJIOT. XUMUYECKUE MOATOTOBKA. HarJsIIHbIE, .
. HarJIs,IHbIE TemaTuueckuii
CBOMCTBA. [IpakTuueckas MPaKTUYECKHE.
MaTepuabl. KOHTPOJIb.
pabora.
OcHoBanust. CBolicTBa I'pynnosas.
WNHrepakTuBHas Onenka
U Kiaccuukanus Teopernyeckas CrnoBecHble,
. JIOCKa, HaBBIKOB.
32 ocHopanuil. [llenoun. HOJTOTOBKA. HarJIsIHEIC, .
HaTJISITHBIE TemaTndeckuii
[TpakTuueckas MIPaKTUYECKHE.
MaTepUabl. KOHTPOJIb.
pabora.
AmboTepHbie I'pynnoBas.
(orep Py NutepaktuBHas OrneHka
OCHOBAHUS. Teopetuueckas CrnoBecHble,
JOCKa, HABBIKOB.
33 MMOATOTOBKA. HarasaHbIe, .
HAarJIsIIHbIe TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
MaTepuabl. KOHTPOJIb.
pabora.
Conu. Ha3zBanus n I'pynmosasi.
WNHrepakTuBHas Onenka
Kiaccuukanus Teopernueckas CrnoBecHsle,
. JTOCKa, HaBBIKOB.
34 COJIEi. MMOJITOTOBKA. HarIsIHbIE, .
HaTJISITHbIE TemaTuyeckuii
[IpakTuueckas MPaKTUYECKHE.
MaTepHuabl KOHTPOJTb.
pabora.
Comu. [Tonydyenue u I'pynnosas.
Y by NutepakTuBHas Ouenka
XUMHUYECKHE TeopeTnueckas CrnoBecHble,
. J0CKa, HABBIKOB.
35 CBOIICTBa. MOJITOTOBKA. HarJIsiIHbIE, .
HarJsAHbIe Tematnueckuit
[TpakTuueckas MPaKTHYECKHE.
MaTepUabl. KOHTPOJIb
paborTa.
CBsi3b MEXIY ['pynmnosasi.
WNHurepakTuBHas Ouenka
KJIacCaMu Teopernyeckas CrnoBecHble,
JIOCKa, HaBBIKOB.
36 HEOpPraHUYECKUX MIOATOTOBKA. HarJsHble, .
N HAarJIs AHbIE TemaTtudeckuit
COCIMHECHHUIA. [IpakTuueckas MPaKTUYECKHE.
MaTepuabl. KOHTPOJIb
pabora.
TepMoxumusi, CKOPOCTh XMMUYECKOH peaklMy U XUMHYECKoe PaBHOBeCHE.
TennoBo# r3pdext
‘@d) I'pynmosas.
XUMHUYECKOHU PEaKLIUH. WNHurepakTuBHas Onenka
Teopetuueckas CrnoBecHble,
OCHOBHBIE 3aKOHBI JIOCKa, HABBIKOB.
37 MOATOTOBKA. HarJsIIHbIE, .
TSPMOXHUMHH. HarJsaJHbIC TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
MaTrepuabl. KOHTPOJIb.

pabora.
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Terora o6pazoBanus

I'pynmosas.
BeIIeCTBA 13 Py NutepakTuBHas Ornenka
3IEMEHTOB. Teopernyeckas CrnoBecHble,
13 OITOTOBKA N . JI0CKa, HaBBIKOB.
MOATrOTOBKA. HaTJISIHBL .
Crannaprras I ’ HaTJIsIHEIE TemaTnueckuit
aKTU4IeCcKas MPaKTHYECKHUE.
OHTAJIBITHA p p MaTepUaIbl. KOHTPOJIb.
o0Opa3oBaHMUsl. pabora.
[Touemy Bce
BO3MOJKHEIE I'pymmosas. " o
HTEpaKTUBHAs IIEHKa
XUMHHCCKHC P eaKmf)H Teopernueckas CnoBecHBbIE, p
JIocKa HaBBIKOB.
39 CLIC HE MPON3OIIIH HOJArOTOBKA. HarIsIHbIe, ’ T .
HarJIsIHbIC eMaTHYCCKHI
OHEprus aKTHBAIMH. [IpakTuueckas MPaKTUYECKHE.
HOH?[TI/Ie 0 CKOpOCTI/I pa60Ta MaTepI/IaJILI. KOHTpO.HB.
XUMHUYECKON PEaKIIuu.
CxopocTthb
XUMHYECKON pEeaKIuu. I'pyrmosas
) NHuTepakTnBHAS Orenka
Kuneruieckoe TeopeTnueckas CroBecHble, poc N ABLLKO
JIOCK HaBEIKOB.
40 YPaBHCHHC 1 HOJNTOTOBKA. HarJIsIHbIC, a > . TeMaTHICCKIL
HaTJISIHEI MaTHYEeCKHI
KOHCTaHTa CKOPOCTH. [IpakTnueckas MPaKTUYECKUE.
i MaTepHaJbl. KOHTPOIJIb.
3aKoH ACHCTBYIOLIUX pabora. p P
Macc.
Peaknuu roMmoreHHbIe T'pymmosas
U TETEPOTCHHBIE. ) NurepakTuBHas Ornenka
Teopernyeckas CrnoBecHble,
®DakTOpHI, BIUSIONINE JIOCKa, HaBBIKOB.
41 MMOATOTOBKA. HarJIsiaHbIe, .
Ha CKOPOCTh HarJISIIHbIC Temarunueckuii
9 [IpakTuueckas MPaKTUYECKHE.
XUMHUYECKON PEaKITUH. paGota MaTepHalIbl KOHTPOJTb.
Karanus.
I'pynnosas.
XUMHUUYECKOE I/IHTepaKTI/IBHaSI OI.[GHKa
Teopernueckas CnoBecHbIE,
paBHOBECHE. JI0CKa, HaBBIKOB.
42 MOJATOTOBKA. HarJsigHeIe, .
[IpuHIun HaIJIsIHbIC TemaTuuecku
[IpakTuueckas MPaKTUYECKHE.
Jle-llarensbe. pabora MaTepHuabl. KOHTPOJIb.
IToBeneHue BeliecTB B pacTBOPax.
CunbpHble U caa0ble Tpymmosas
571€KTPOJIHTEL ' WNuTepakTuBHAsS Orenka
TeopeTnueckas CnoBecHble,
Koncranra u cTeneHb JIOCKa, HaBBLIKOB.
43 MOATr0OTOBKA. HarIsIHbIE, .
JIUCCOILMAINH. HarJISIHbIC Temaruueckuii
IIpakTrueckas [IPaKTUYECCKUE.
MaTepHuabl. KOHTPOJIb.
pabora.
3aBHCHUMOCTE CTEIEHU Tpymmosas
UCCOIMAIINU OT ) HNuTepakTrBHAs OrneHka
Teopernueckas CnoBecHbIE,
KOHILIEHTpALUU. JIOCKa, HaBBIKOB.
44 MOJrOTOBKA. HarJsigHeIe, .
HaTJISIIHBIC TemaTnueckui
[IpakTuueckas MPaKTUYECKHE.
Marepuabl KOHTPOJIb.
pabora.
45 Bonopoansrit
Hokazatens. IIkana I'pynmosasi. CnoBecHsle, WNHurepakTuBHas Onenka
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H.
p TeopeTnueckas ocka ABLIKO
JTOCK HaBBIKOB.
MOATOTOBKA. HarJIsITHbIE, ’ .
HarJIsIHbIE Tematnueckuii
[IpakTrueckas MIPaKTUYECKHE.
6 MaTrepuabl KOHTPOJIb.
pabora.
I'maposnus coneil.
p I'pynnosas.
NurepakTuBHas Ouenka
Teopernyeckas CrnoBecHble, ocKa ABLIKO
i HaBBIKOB.
46 MMOJATOTOBKA. HarIsIHbIE, ’ .
HaTJISITHbIE Tematuueckuii
[IpakTuueckas MPaKTUYECKHE.
patota MaTepHuabl KOHTPOJTb.
Ta.
I'mpponus conei.
b I'pynnosas.
WNHrepakTuBHas Ouenka
Teopernueckas CnoBecHble,
JIOCKa HaBbBIKOB.
47 MOATOTOBKA. HarJIsIIHbIE, ’ .
HarJIs,IHbIE TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepuabl KOHTPOJIb.
Ta.
Kiuacenpukanus npeasaraemMsix Ha OJIMMIIMA/LE 32124 110 THIIAM U METOAaM pelIeHMs.
3agauu Ha
I'pynnosas.
TIPUMECH. NurepakTuBHas Ouenka
Teopernyeckas CnoBecHsle, ocKa ABLIKO
I HaBBIKOB.
48 MOATr0OTOBKA. HarIsIHbIE, ’ .
HAarJIsSITHbIE TemaTuyeckuii
IIpakTrueckas [IPaKTUYECKUE.
patota MaTepHuabl KOHTPOJIb.
Ta.
Hcropuuecku
['pynmosasi.
CIIOKUBIINCCA by NutepaktuBHas Ouenka
(TpHBHAIIBHbIE) TeopeTnueckas CrnoBecHble, 0CKa HABLIKOB
49 [MOATOTOBKA. HATJIAIHbIE > T
HasBaHUA HCKOTOPBIX I ’ HAarJIsIIHbIe TemaTnueckuii
i aKTU4YecKast MPaKTUYECKHE.
BEILCCTB, CMecen 1 P P Marepuabl KOHTPOJIb.
pacTBOpPOB. pabora.
Pewenne 3amau ¢
I'pynnosas.
HUCIOJIL30BAaHUEM NutepaktuBHas Ornenka
. Teopernyeckas CrnoBecHble,
3aK0Ha 00BEMHBIX JOCKa, HaBBIKOB.
50 8 MHOIArOTOBKA. HarJIsaaHEIe, .
OTHOIIIEHUH. HAarJIsIHbIE TemaTndeckuii
[TpakTuueckas MIPaKTUYECKHE.
paora MaTrepuabl KOHTPOJIb.
Ta.
CrniocoObI BbIpaxeHus
I'pynmosasi.
KOHIIEHTPAIIUH NurepakTuBHas Oruenka
TeopeTnueckas CrnoBecHble,
pacTBOpPOB. JIOCKa, HaBBIKOB.
51 MOATOTOBKA. HarJsIIHbIE, .
HarJIsSIIHbIE TemaTuyeckuii
IIpakTrueckas [IPaKTUYECKUE.
pabota MaTepuabl KOHTPOJTb.
Ta.
BriBOa XMMUUeCKOi
I'pynmosas.
(bopMyIIBL HurepakTuBHas Onenka
Teopernueckas CrnoBecHble,
JIOCKa HaBBIKOB.
52 MOATOTOBKA. HarJsIIHbIE, ’ .
HarJIsIIHbIE Tematnueckuii
[IpakTuueckas MPaKTUYECKHE.
5 Marepuabl KOHTPOJIb.
pabora.
53 OrHocurenbHast I'pynmnosasi. CrnosecHsle, WNHrepakTuBHas Onenka
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IUIOTHOCTD Ia30B. Teopernyeckas
S — HATJISIHBIC, JIOCKa, . HaBBIKOB. )
TpaxTireckas MPAKTHYECKHE. HaTrJISITHBIC eMaTHYECKUH
6 MaTepHUaIbl KOHTPOJIb.
pabora.
OOBbeMHEBIE I'pynmnoBas.
Py WNHrepakTuBHas Onenka
OTHOILIIEHUs Ta30B npu | Teopernyeckas CnoBecHbIe,
JIOCKa, HaBBIKOB.
54 XHUMHYECKHUX MMOJATOTOBKA. HarIsIHbIE, T .
HarJIsIHbIE eMaTHYECKUI
peaKIusx. [IpakTuueckas MPaKTUYECKHE.
patota MaTepHuabl KOHTPOJTb.
Ta.
Pacuetsl o I'pynmosas.
Py WNHrepakTuBHas Ornenka
YpaBHEHUSIM Teopernueckas CnoBecHbIE,
. JI0CKa, HaBBIKOB.
55 XUMUYECKUX PEAKIUH. MOATOTOBKA. HarIsIHbIe, 5
HarJISIHbIC TemaTnuecku
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepuabl KOHTPOJIb.
Ta.
Baxwnerimue I'pynnosas.
WNHrepakTuBHas Onenka
¢buznveckne Teopernueckas CrnoBecHble,
JIOCKa, HaBBIKOB.
56 BEJIMYUHEL, MOATrOTOBKA. HarJIsaaHEIe, T .
HaTJIsIHEIE eMaTHYECKHI
XapaKTEPHU3YIONTHE [TpakTuueckas MIPaKTUYECKHE.
MaTepHUalIbl KOHTPOJIb.
aATOMBI U MOJIEKYJIBI. pabora.
MeTanibl.
ITomoxxeHre MeTanIoB
B [IEpUOANYECKOU
I'pynmosas.
CHCTEME DJISMECHTOB py MHTepakTHBHAs Ouenka
JI.11. Menneneesa. Teopernyeckas CnoBecHsle, TocKa HABLIKOB
57 MerTa [IOJTOTOBKA HaIJIAIHbIE ’ )
JINYECKast . , o
HarJIsIHbIE TemaTuueckui
IIpakTHyeckas MPaKTUYECKHUE.
CBsI3b. OHU3nueckue p p MaTepuaTHI KOHTPOTb.
CBOMCTBA METAJIOB. pabora.
CI1aBBI METAJIIOB.
Haxoxnenue I'pynmosas.
NurtepaktuBHas Onenka
METaJUIOB B PUPOJIE Teopernueckas CnoBecHbIE,
JIoCKa, HaBBIKOB.
58 H o01IHe CIocoObl X NOATOTOBKA. HarIsIHbIe, 5
HaTJISIIHBIC TemaTnueckui
MOJTYyYEHUSI. [IpakTuueckas MPaKTUYECKHE.
5 Marepuabl KOHTPOJIb.
pabora.
XHUMHUYECKHE
. I'pynmosasi.
CBOICTBa METAJJIOB. NutepakTuBHas OreHka
Teopernyeckas CrnoBecHble,
Psan aktuBHOCTH JIOCKa, HaBBIKOB.
59 . MHOJArOTOBKA. HarIsIHbIE, .
(2TIEKTPOXUMUIECKUN HaTrJISIHBIC Temaruueckuii
[TpakTuueckas MIPaKTUYECKHE.
psA) METAILIOB. paBoTa MaTepHaIbl KOHTPOJTb.
Il{eno4HBIC METAIIBI.
I'pynmnosasi.
Haxoxnenue B NurepakTuBHas Ornenka
Teopernyeckas CnoBecHBIE,
npupoge. Pusnyeckue MocKa, HaBBIKOB.
60 HOJrOTOBKA. HarIsIHbIe, 5
M XUMHYECKHUE HarJIsSIHbIC Temaruueckuii
_ [IpakTuueckas MPaKTUYECKHE.
CBOMCTBA. pa 6ora MaTcepuraIbl KOHTPOJIb.




21

Hlenommosenensrte I'pyrmosas. HNHTepakTuBHAs OueHka
METAJLIBL. Teopernyeckas CrnosecHsle,

61 Haxoxnenue B MOATOTOBKA. HarIAHEIE, flocka, HaBBIKOB. .
npupoze. Kanbuuii u IIpaxTrueckas [IPaKTUYECKUE. HATAATbIE Tematirieckuit
€ro COETUHEHUS. pabora. MaTepuabl KOHTPOJIb.
Keneso. I'pyrmosas. WNHurepakTuBHas OrneHka
Haxoxnenue B Teopermieckas CroecHeIe, JIOCKa, HaBBIKOB.

62 N MOJIrOTOBKA. HarJsiIHbIe, N
npupoje. CoiicTa HarJsiTHbIe Temaruaeckuit
e, [IpakTuueckas MPaKTUYECKHE. MaTepuahi KOHTPOJTD,

pabora.
Hemeranbl.
Ilonoxenue
Kuesiopola i CfipH ? I'pyrmosas. NurepakTuBHas Ouenka
MIEPUOANICCKON TeopeTnueckas CrnoBecHbIe,

63 CHUCTEME XMMHUYICCKUX MMOJATIOTOBKA. HarJIs/IHbBIE, flocKd, HaBbIKOB. .
SJIEMCHTOB, CTPOCHUC [IpakTnueckas MPaKTUYECKUE. HalJIATHbIC Temarmieckui
X ATOMORB. pabora. MaTepHuabl KOHTPOJTb.
AnioTponus cepsl.

OkucauTeIbHbIe ['pynmogasi. VisrrepaxTuBHas Onerka
CBOMCTBA Teopernyeckas CrnoBecHble,
64 KOHIIEHTPUPOBAHHOU IOJTOTOBKA. HarJIsIHBIC, Ha?ﬁ;;i’me Teﬁaaizljl(:;nﬁ
CEPHOU KHUCIIOTHI. [IpakTrueckas IIPAKTUYECKUE.
pabora. MaTepHuabl KOHTPOJTb.
Brruucnenus no
XUMUYECKUM
ypaBHEHHUSM MacCChl,
00béMa nimn
KOJINYECTBA BEIIECTBA
OZIHOTO 13 HPOAYKTOB I'pyrmosas. WuTepakTuBHas Ouenka
peaKkiuu 1o Macce TeopeTnueckas CrnoBecHble, TocKa HABLIKOE.

65 MCXOAHOTO BEIICCTBA, HOATOTOBKA. HAIUIHBIC, Harnﬂ,uH;Ie Temarnueckuit
00BEMy M [IpakTuueckas MpaKTUYECKHE. MaTepuahi KOHTPOTH
KOJIM4YECTBY pabora. .
BEIIIECTBA,
coJIepXKaIiero
onpeeaEHHYIO 00
MpUMeECEeH.

[Tonoxxenue azora u
Pocopa B . I'pyrmosas. WNuTtepakTuBHAsS OrneHka
MEPUOIUYECKON Teopernyeckas CrnoBecHbIe,

66 CUCTEME XUMHYECKUX [IOJTOTOBKA. HATISIOHEIE, flocka, HaBBIKOB. .
3JIEMEHTOB, CTPOCHUE [IpakTuueckas MpaKTUYECKHE. HaTJIIbIe Temarieckui
UX aTOMOB. A30T: pabora. MaTepHaiet KOHIPOILE-

CBOWCTBA U
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MIpUMEHEHHE.
CBoiicTBa
. I'pynnosas.
KOHIICHTPHUPOBAHHOMN NutepakTuBHas OrneHka
. TeopeTnueckas CrnoBecHble,
a30THOM KHCJIOTHL. JIOCKa, HaBBIKOB.
67 IMOATOTOBKA. HarJIsAgHbIe, .
HarJIsaHbIC TemaTtndeckuit
[IpakTuueckas MPaKTUYECKUE.
MaTepUalIbl KOHTPOJIb.
paborTa.
Ammvuak. Ou3nyecKue
I'pynmosasi. WNHrepakTuBHas Onenka
U XUMHYECKHE CroBecHble,
N Teopetnueckas JIOCKa, HaBBIKOB.
68 cBoiictBa. [lomy4enue HarJIsIHEIE, .
MTOJATOTOBKA. HarJIsTHbIC Temarudeckmit
Y TIpUMEHEHNE. MPaKTUYECKHE.
MaTepHuabl KOHTPOJTb.

Cnucok ureparypbl

Cnucox numepamypol 0713 y4aAUUXCA:

p—

Jlyaun B. B. Xumus. Beepoccuiickue onmummnuasnst. Beim. 2./ B. B. JIyaun, O. B.

Apxanrensckas, 1. A. TronskoB. — U3a-Bo: [Ipocsemenue. — 2012 . - 144 ¢;

B W

uza., M.: MITHMO, 2014).
Cnucox rumepamyput 0711 n€0az02086:

. Ouenb HecTaHAapTHBIE 3a1aun 1o xumuu. [lox pexa. mpod. M.: MITHMO, 2015;
. . A. Jleencon «Xumuueckue snemeHToy (M.: ACT, 2017);
. B. B. Epemun. «TeopeTuueckasi 1 MaTeMaTuuecKasi XMMHUsI J1JIs IIIKOJIbHUKOBY (2-¢€




23

1. Jlucuupn A.3., 3eiipman A.A. OueHb HeCTaHAAPTHBIE 3aJauM MO XUMUU. M.,
MIHMO, 2015;

2. Csuranbko 1.B., Kucun B.B., Uypanos C.C. CTaHIapTHbIE aNTOPUTMBI PELLIEHUS
HECTaHAAPTHBIX XUMUYeCcKuX 3afa4d. M., Xumuueckuil pakynbrer MI'Y um. M. B.
JlomonocoBa; M., Breicmii xummuuecknii komnemx PAH; M., M3marenncTBO
dbuszukomatematuueckoir auteparypsl (PU3SMATIIUT). 2012. B cBobGoanom
nocryte: http://www.chem.msu.ru/rus/school/svitanko-2012/welcome.html ;

3. Ceuranbsko U.B., Kucun B.B., Uypanos C.C. OnummnuaaHble 3a1a4y 10 XUMHUH.
M., UIOX PAH, 2017,

4. Jlyuun B.B., Ky3smenko H.E., PerxoBa O.H., Henaitnenko B.I'., Xumus 21 Beka.

Oo0pa3oBaTenbHbie UHTEpHET-pecypChl 10 XUMUM:

1. Enunas xomekius nu@poBbix 00pa3oBaTEIbHBIX PECYPCOB.

[Tpenmernas xomwtekuus « Xumus». http://school-collection.edu.ru/collection

2. Xumus B npe3eHTauusx. https://prezented.ru/himiya/

3. Heopraumueckas xumus. BUIEOOIIBITHI.

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67/?
interface=pupil&class%5B%5D=51&subject%5B%5D=31

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

5. Tlepuoaunueckas cuctema 3JIEMEHTOB. http://periodictable.ru/

http://webelements.narod.ru/

6. Ulxompuble HaBbIKU. hitps://skills4u.ru/school/himiva/class9/

7. 3amaun Beepoccuiickux u MeHACIEeBCKUX XUMUYECKUX OJIMMITHA]] — B CBOOOTHOM

noctymne: http:// www.chem.msu.ru/rus/elibrary/
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