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Paszpnen 1. KoMiuieke 0CHOBHBIX XapaKTEPHUCTHK AONMOTHUTEIbHOM
0o01meodpa3oBaTe/IbHOM 001Iepa3BUBAIOLIEH IPOrPAMMbI
1.1. HopmaTuBHas npasoBas 0a3a K pa3paldoTkKe IONOJTHUTEIbHBIX
001meodpa3oBaTebHBIX IPOrpaMM:

— ®enepanbubiii 3akoH Poccuiickoit denepanuu ot 29 nexadps 2012 roga Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauuny;

— [Ilpuka3 MunucrepcrBa npocsemeHus Poccuiickon ®enepauun  oT
27.07.2022 Ne 629 "OO6 ytBepxknenuu [lopsiaka opraHuzalnuy ¥ OCYIIECTBICHUS
o0pa3oBaTeIbHOM AESATENBHOCTH MO JIOMOJHUTEIBHBIM 0011e00pa30BaTeIbHbIM
nporpammam”

— Ipuxa3z MunuctepctBa npocsetieaust PO ot 3 centsopsa 2019 r. N 467 «O06
yrBepkaeHun  lleneBoit  monmenu  pa3BUTHS ~— PETHOHANBHBIX  CHCTEM
JIOTIOJTHUTENIBHOTO 00pa3oBaHusl JeTei» (C M3MEHEHUSIMU W JIONIOJIHEHUSIMH,
npuka3 MunnpocenieHuss PO ot 2 ¢espans 2021 r. N 38, (u3mMeHeHUs BCTYIAOT
B cuiy ¢ 25 mas 2021 r.);

— IloctanoBienne ['MaBHOro rocygapcTBEHHOro caHUTapHOro Bpada PD ot 28
centsiops 2020 r. N 28 «O6 ytBepx)aenuu canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3IHUIEMUOJIOTHYECKUE TPeOOBAaHUS K OpPraHM3alMsIM BOCIMTAHUS H
00yueHus!, OTABIXA U 0310POBJICHUSI 1€TEH U MOJOICKN»:

— Pacnopsokenne IlpaBurensctBa PO ot 31 mapra 2022 r. N 678-p OO0
yTBepxkaeHnH KoHuenuuu pa3sBUTUS TOMOJHUTEIBHOIO OOpa3oBaHHs JETEH 10

2030 r.

1.2. HanpaBjieHHOCTH MPOTrPaMMBbI

HampaBiieHHOCTh ~ JOMOJHUTENBHOW  OOpa3oBaTENIbHOM  MpOrpamMMbl
€CTECTBEHHOHAYYHOMN HaIIPaBJIECHHOCTH. Jlannas JOITOJTHUTEIIbHAS
oOpa3oBaTrenpHasi MporpaMma HaIpaBJIeHa HA PACHIMPEHHE TEOPETHYECKOW Oa3bl
yYaluxcsi Mo XUMUM, KOTOpasi CKJIaJIbIBaeTCsl B 00111€00pa30BaTeIbHON IIKOJIE, a

TaK)Ke Ha pa3BUTHE OCHOBHBIX MOHATHM 00LIEH XUMUMU.
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1.3. YpoBeHb 0OCBO€HHMSI NPOrpamMmbl — 0a30BbIi, B COOTBETCTBUU C
MeTronuyeckuMi pPEeKOMEHAAIMSIMUA 10 IPOEKTHUPOBAHUIO  JOMOIHUTEIBHBIX
oOlIepa3BUBAIOIIMX  MporpaMM  (BKJIIOYash  Pa3sHOYPOBHEBBIE  MPOTrPaMMBI)
MUHHCTEpCcTBa 00pazoBaHus U Hayku PD (mucemo ot 18 HOs0ps 2015 r. Ne 09-
3242).

1.4, AKTyaJIbHOCTH NPOIrpPaMMBbl

AKTyaJIbHOCTh IpPOrpaMMBbl oTpezensieTcs NOTPEeOHOCTHIO
COBEpILIEHCTBOBAHUS METOAMKMA TOJTOTOBKM OOYy4YaloIIMXCAd K Yy4YacTUIO B
OJIUMIIMAJAX 1O XUMHUU B aCMEKTe pPa3BUTUA [03HABATEIBHOTO HMHTEpeca H
CIIOCOOHOCTEN yJaluXcsl K U3y4YEeHUI0 XUMHUH.

JlanHasi nomoJHUTENbHAs 00Ilepa3BUBalollas MpOrpaMma COOTHOCHUTCS C
TEHACHIUSAMHU Pa3BUTHS JOMOJIHUTENIBHOr0 o0Opa3oBaHus U corjacHo KoHienuun
pa3BUTHS AOMOJIHUTEIBHOTO 00pa30BaHUs CIOCOOCTBYET CO3/IaHUI0 HEOOXOAMMBIX
YCIOBUM ISl TUYHOCTHOTO Pa3BUTHS 00YyYaIOUIUXCsl, TO3UTUBHON COIMANIM3AIUN
U Ipo(hecCUOHATBLHOTO CaMOOIPEIeTICHNUS.

[Iporpamma Ha COBpEMEHHOM 3Tare pa3BUTHs 00IIECTBA OTBEYAET 3aMpocam
JeTeil U poauTeneit: popMUpyeT COIMATbHO 3HAUMMbIEC 3HAHUS, YMEHHS U HABBIKU,
OKa3bIBa€T KOMIUIEKCHOE oOO0ydaroliee, pa3BUBAIOIIEE, BOCIHUTATEIHLHOE U
310poBbecOeperaroliee Bo3eHCTBUE.

1.5. OTiinunTe/IbHbIE 0COOEHHOCTH MPOrPAMMBI

3a OCHOBY pa3pa0OTaHHOW MPOTpaMMbl  B3STa  JIONOJHHUTEIbHAsS
oOmeoOpazoBarenpHasi  oOmiepa3BuBaromias mnporpamMma «Xumusi. BBomHbIi
OJIMMITHAIHBIN Kype», coctaBuTenb TuxoHoB Tumyp [laBnoBuu.

B mpouecce mnpoBeneHuss 3aHATHII 1O [JaHHOW mporpamMme OOJbIIOE
BHUMAaHHE yAENAeTCS pa30opy 3a7ad, BCTPEUAIONINXCS B PA3IMYHBIX OJMMITHAIAX
0 XUMUHU.

1.6. Heab 1 32724 NPOrpaMMbl

Heab: mnoOBbINIEHWE U pa3BUTHE  [MO3HABATEJIbHBIX  HMHTEPECOB,

MHTEJUIEKTYaJbHbIX M TBOPUECKUX CHOCOOHOCTEW, ydalluxcsl B Ipolecce



BBITIOJTHEHUST ~ DKCIICPUMEHTATBHBIX,  HMCCICIOBATEIbCKAX  3aJad, pPeIIeHUs
HECTaHAAPTHBIX XUMUYCCKUX 3a71a4.

3agaun:

Oobyuawmmue:

— OBJAJCHUC KIIOYCBBIMH TIOHATHSIMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JJaHHAs MpeaMEeTHass 00JI1acTh, PACIlO3HABAHUE COOTBETCTBYIOIIUX
UM TIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMIHbBIC
MOJIXO/IbI K M3YYCHHUIO SIBJICHHM, XapaKTEPHBIX JIJI U3y4aeMOU MPEAMETHON
obnacTu;

— YMEHHE peliaTh, KaK HEKOTOpbIe MPAaKTHYECKHEe, TaK ¢ OCHOBHBIC
TEOPETUYCCKUEC 3aJa4yM, XapaKTepHbIC JUIS HCIIOJIB30BAaHUS METOJ0B H
WHCTPYMEHTApHS JaHHOW MPEAMETHON 00JIaCTH.

Pa3BuBawinue:

— HUCKaTh M HAXOJWUTh OOOOIICHHBIE CIOCOOBI pEIIeHHUs 3ajay, B TOM YHUCIE,
OCYIIECTBIIATh Pa3BEPHYTHIM MHPOPMAIIMOHHBIM MOUCK W CTaBUTh HA €ro
OCHOBE HOBBIE (YueOHBIC M TIO3HABATEIHHBIC) 3a/1aUH;

—  BBIXOOUTH 3a paMKd y4eOHOro TmpeaMera ¢ OCYHIECTBIISTH
I[eJICHANIPABICHHBIA TIOMCK BO3MOXXHOCTEHM JUIS IIMPOKOro  IepeHoca
CPEACTB U CIIOCOOOB JICHCTBUSA,

— HCTOJIb30BaTh PA3UYHBIE MOJEIIBHO-CXEMAaTHYECKUE CpEeJCTBA IS
NPEACTABICHUS  CYIICCTBCHHBIX CBSI3¢M M OTHOIICHWH, a TaKXke
IPOTUBOPCUYHA, BBISIBJICHHBIX B HHG)OPMAITMOHHBIX HCTOUHHUKAX;

— MCHATHb U YACPKHUBATDH PA3HBLIC IIO3HUIIMU B MO3HaBaTeJILHOMN JCATCIBHOCTH.

BocnuraTeabHble:

— BOCIIMTBIBATh ITO3UTHBHOE HSMOIIMOHAJIBHO-IICHHOCTHOE OTHOIIECHHUE K
MO3HAHUIO OKPYXKAIOIIEr0 MHpa, MUHUIIMATUBHOCTH, JIFOOO3HATEIHHOCTHh B
MPOILIECCE U3YUCHUS SIBJICHUMN MPUPOJIbI;

— CaMOCTOSITCJILHO OMNpPENEIISITh LEJIM, 3aJaBaTh NMapamMeTpbl U KPUTECPUH, IO

KOTOPBIM MOXKHO OIIPCACIIATh, YTO LECJIb JOCTUTHYTA,
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— BOCIHTAHHE YOEKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS 3aKOHOB MTPUPObL;
— (popMupoBaHHE CIOCOOHOCTU K CAMOKOHTPOJIIO U aKKYpPaTHOCTH;
— TOBBIIIEHUE KYJbTYPbl OOLEHUS U TOBEACHHUS.
1.7. KaTeropus yyamuxcst
[Iporpamma oOpHEHTHpOBaHAa Ha JOMNOJHUTENbHOE OOpa3oBaHUE JAeTeil
Bo3pacta 14 -16 et (8-9 knacc).
1.8. Cpok peaqm3zanum u 00beM MPOrpamMMbl
Cpoxk peanuzaruu nporpamMmmbl — 1 rog. O6bweM nporpammel — 144 yaca.
1.9. ®opmbl opranuzannu 00pPa3oBATENbLHON IeSITEJIbHOCTH U PeKUM
3aHATUI
3aHATHS TPOBOASTCS B OJIHOBO3pPACTHOW rpymme. YWCIeHHBIM cOCTaB
rpynnsl 12-15 yenoBexk.
@dopMbl  OpraHu3alMu 00pa30BATENbHON JAESITENIBHOCTH — TPYIIOBBIE,
UHAUBUAYaTbHBIE.
Buibl 3aHATHN: TeOpEeTUUECKHUE U TPAKTUYECKHUE 3aHSATHS.
PexxuM 3aHATHIA: 3aHATHS IPOBOJATCA 2 pa3a B HEAEINIO 1Mo 2 Jaca.
[TpomomKUTEILHOCTD 3aHATUH — 45 MUHYT, nepepbiB 10 MUHYT.
1.10. Ilimanupyemble pe3yJbTAThI OCBOCHHUS MPOTrPaMMbI
ITo uToram oOy4eHus y ydamuxcs OyayT cOpMHUpPOBAHbI:
JInuHOCTHBIE pe3yJIbTATHI:
- MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HayKH, 3HaYUMOCTH HAaYKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHOI MH(pOpMaIueil o mepeaoBbIX JTOCTHKEHUSX U OTKPBITHUAX
MHUPOBOI M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;
- chOpMUPOBAHHOCTh  MO3HABATEJIBHBIX  HHTEPECOB U MOTHBOB,
HAIpaBJICHHBIX Ha M3yYCHUE 3aKOHOB MPUPOJbI, HHTEJUICKTYAJIbHBIX YMEHUN
(ToKa3bIBaTh, CTPOMUTH pACCYXKACHHS, AaHAIU3UPOBaTh, CPAaBHHUBATh, JI€JaTh
BBIBOJIbI U JIPYTOE);

- YMCHUA MPUMCHATh TCOPCTHUUYCCKHUC 3HAHUA 110 XUMHU JJI pCIICHWA 3a1a4;



- WHTEpEC K HOBOMY COJEpPKaHUIO M HOBBIM CIOCOOaM  TO3HAHUS
OKPY’KaIOIEro MUpa;
- o0ajaeT  KOMMYHMKATHBHONW  KOMIETEHTHOCTBIO B OOIICHUU U
COTPYJIHUYECTBE C IPYTUMHU O0yUaIOIUMHUCS;
MeTanpeaMeTHbIe pe3yJbTAThI:
OOyyaroluiics Hay4YuTCs:
- aHaJIM3UPOBATh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 00001IaTh (HaKThl U
SIBJICHUS. BBISBISATH IPUYMHBI U CJICICTBUS MPOCTHIX SBICHUMN;
- MOHUMAaTh U COOJIOJATh MOCIEI0BATEIBHOCTD JIEUCTBUM, MPEABSIBIIEMYIO
JUTSL pEeIIeHUs 3a/1a4;
- (dbuKCUpOBaTh CBOE 3aTPYAHEHUE B YUCOHOU JAEATETLHOCTH MPU MOCTPOCHUU
HOBOTO CITOC0O0a peIIeHUs 3a/1a4;
OO06yuaronuics Moay4YuT BO3MOKHOCTB:
- IIPOSIBJIATH MTO3HABATEILHYIO UHUITUATUBY
- OTIPENICIATh MPUYNHY 3aTPYAHEHUS B YUCOHOM AeATEILHOCTH;
- COTIOCTABJIATH MTOJTYUYEHHBIN PE3YJIbTAT C 3aIaHHBIM YCIIOBHEM;
- KOHTPOJIUPOBATh CBOIO JIEATECILHOCTh, OOHApYy)KHWBaTh W HCIPABIATH
OIIINOKHU;
- BBITIOJIHSITH CAMOOIICHKY Pe3yJIbTaTa CBOCH ydeOHOM AesATeIbHOCTH.
IIpeameTHBIE pe3ybTATHI:
Vuamuecs J0JKHBI 3HATh:
- pacKpbiBaTh Ha IIpUMEpax poJib XUMHUHU B (OPMHUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPa U B MPAKTUUYECKON JEATEIBHOCTH YEJIOBEKA, B3AUMOCBSA3b
MEXIY XUMHEHN U IPYyTUMU €CTECTBEHHBIMU HAyKaMU;
- yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM aTOMOB
XUMHUYECKUX DJIEMEHTOB M TMEPUOJMUYECKHMM H3MEHEHHEM CBOWCTB XUMHUYECKHX
DJIEMEHTOB M WX COCIMHCHHM B COOTBETCTBHHM C MOJOXKCHHEM XHMHYECKHX

QJICMCHTOB B HGpHOI[PI‘IGCKOfI CHCTEMC,
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- CTPOEHHUS aTOMa, XUMHUYECKOW CBSI3HM, JJIEKTPOIUTUYECKOW THUCCOLMALNU
KUCJIOT ¥ OCHOBAHWM; YCTaHABIMWBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3HM MEXIY
CBOMCTBAMU BEIIECTBA U €0 COCTABOM, U CTPOCHUEM;
- ONpPEAEATh XapaAKTEep CpPeAbl B PE3yibTaTe THAPOJINW3a HEOPTraHMYECKHX
BEIIECTB;
- MPUBOJIUTh TPUMEPBl OKHUCIUTEILHO — BOCCTAHOBUTEIBHBIX PEAKIUN B
pUpOJE.

VYyaiuecs: 10MKHbI YMETh:
- BBITIOJIHATh XUMHUYECKUNA SKCIEPUMEHT MO PACMO3HABAHUIO U TOJYYEHUIO
HEOPraHWYECKUX BEIIECTB, OTHOCSUIMXCA K PA3IMYHBIM KJIacCaM COEJWHEHUH, B
COOTBETCTBUM C TpaBUJIAMU M TNpUeMaMu Oe30MacHOW paboThl ¢ XMMHUYECKUMHU
BEI[ECTBAMU U J1a0OpaTOPHBIM 000PY/I0BAHUEM;
- IPOBOJIUTh pAacueThl HAa OCHOBE XUMHUYECKUX (QOpMYyT W ypaBHEHUM
peaKIuu;
- pacueTbl MacCoBOM 10U (Macchl) XMMHMYECKOTO COCIMHEHUSI B CMECH;
- pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU
OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH);
- pacyeThl MacCcoBOM WJIM OOBEMHOW JIOJM BBIXOJA MPOJYKTAa PEaKIUh OT
TEOPETUYECKHA BO3MOKHOTO;
- pacyeTsl TeTI0BOTro 3 (eKTa peakiiny;
- pacdeTbl OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEaAKIIUIX;
- pacdeTbl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJHO W3 BEIIECTB JaHO B BHJE PacTBOpa C OIPEACICHHOM MacCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA;
- YCTaHABIMBATh B3aWMOCBSI3M MEXIy (akTamMu W TEOpHeH, MPUYMHOU W
CJIEICTBUEM IPU aHAJIM3€ MPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHUU MPUHUMAEMBIX

PEIIEHU HA OCHOBE XUMHYECKHUX 3HAHUI.

Pa3nen 2. Coaep:kaHue nporpaMmmbl
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2.1. Y4yeOHO-TeMaTHYeCKHUI IJIaAH
KoaunuyecTBO 4acoB
DopmbI
HanmeHoBanue B TOM HHCJI€ P
Ne ATTEIIOB NpoOBeICHUS
p BCEro | Teop. | MPAKT. KOHTPOJIst
lenBOHAATEHLLE O11eHKa HaBBIKOB.
1 P 6 3 3 TemaTnueckuii
XUMHUYECKHE TOHSITHS.
KOHTPOJIb.
Ctpoenue aroma. OnieHka HaBBIKOB.
2 8 4 4 TemaTtuueckuii
KOHTPOJIb.
XHUMUYECKas CBI3b H OrneHKa HaBBIKOB.
3 | ee obpa3oBaHuUe B 6 3 3 Tematuueckuii
XUMHUYECKOU peaKIuu. KOHTPOJIb.
[lepnoguueckuii 3aK0H
it TlepHoeckas Or11eHKa HaBBIKOB.
4 P 8 4 4 TemaTtuueckuit
Tabnmua KOHTPOJTb
J.1.Menneneena. POJIb.
Or11eHKa HaBBIKOB.
5 | XuMH4YecKre peaxiiunm. 20 10 10 Tematnuyeckuit
KOHTPOJIb.
O1leHKa HaBBIKOB.
6 | PacTBOpBHI. 4 2 2 Tematuueckuii
KOHTPOJIb.
Baxuenmue kinacchl O1nieHKa HaBBIKOB.
7 | HEOpraHWYECKUX 18 9 9 TemaTuyeckuit
COEIMHECHU. KOHTPOJIb.
Tepmoxumus,
CKOPOCTh XMMHUYECKOMU OrnieHKa HaBBIKOB.
8 | peakiuu u 12 6 6 TemaTuyeckuit
XUMHUYECKOE KOHTPOJIb.
paBHOBECHE.
[loBeIeHUE BENIECTB B Ouetika HaBbIKOB.
9 pacTBopax. 10 4 6 TemaTnueckuit
KOHTPOJIb.
10 Kiaccnduranus 18 9 9 Ol1ieHKa HaBBIKOB.
HpeaIaracMeIX Ha Tematnueckuii
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OJIMMITHAJIE 3a7a4 10 KOHTPOJIb.
THIIAM B METOJaM
pelieHus.
O11eHKa HaBBIKOB.
11 | Merasl. 12 6 6 Tematuyeckui
KOHTPOJIb.
18 9 9 O1necHKa HAaBBIKOB.
12 | Hemeramisbl. Temarnyeckui
KOHTPOJIb.
O6obmaroree 4 - 4 OlleHKa HABBIKOB.
3aHSTHE 110 METOAaM U TeMmaTH4ecK i
13 | mpremMam pelieHus KOHTPOJIb.

XUMHUYECKHUX 3a]1a4
(OTYET yyanuxcs).

Bcero 144 69 75 -

2.2 Copnepikanue y4e0OHOI0 IJIaHA
Tema 1. IlepBoHavajibHbIe XMMHUYECKHE TTOHATHS.

T€0p1/l}l: ®du3ndeckrue SBICHUS B XUMUM: AUCTUIIAONWA, KpUCTAJIM3aluAd,
BBIIIApUBAHUC W BO3IOHKa BCIICCTB, HGHTpI/I(l)YFI/IpOBaHI/IG. HpI/I3HaKI/I N YCIIOBHA

IMPOTCKAHUA XUMHUYCCKUX peaKHI/If/'I. XUMHUUEeCcKasi CHMBOJIMKA. 3HAKH XUMHUUECKUX

AJIEMEHTOB U MPOUCXOXKJACHUE MX Ha3BaHWM. Xumuueckue Gopmynsl. MHACKCH 1
kodpdunmentel. OTHOCUTENBHBIE aTOMHAasT W MOJIEKYJSIpHas Macchl. Pacuer

MacCOBOM JIOJIM XUMHYECKOTO 3JIEMEHTA 10 (OpMyJie BEIIeCTBa.

llpaxmuka: HaxoXIeHHE OTHOCUTEIIBHON MOJIEKYJISIPHOM MacChl BEIIECTBA IO €r0

xumudeckout popmyie. Paznenenne cmeceii. Pacuér cocraBa cmecei.
Tema 2. CTpoeHue aToma.

Teopusa: W3MmeHeHue 4yucia MOPOTOHOB B SApe aroMa - OOpa30oBaHUE HOBBIX
XUMUYECKUX dJIeMEHTOB. M3MeHeHue uwuciia HEUTPOHOB B sApe aroma -
oOpa3zoBanne wu30TONoOB. COBpPEMEHHOE OMpeaesieHue TOHITHS «XUMUYECKUN
3neMeHT». M30Tombl KaKk pa3HOBUIHOCTH ATOMOB OJHOTO XMMHYECKOTO AJIEMEHTA.

OnekTponsl. [leproanueckas cucrema xumudecknx 3yementoB /. 1. Menneneesa
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U CTPOEHHE aTOMOB: (DU3UUECKUI CMBICI MOPSIAKOBOTO HOMEpPA AIIEMEHTa, HOMEpa

IPYIIIBI, HOMEpa NEPUOA.

IIpaxmuxa: pemienue 3aaa4d. CocTaBaeHUE 3JIEKTPOHHBIX U rpapuiecKkux GopMyi

aTOMOB, OIIpEIEJICHUE DIEKTPOHOB BHEIIHEIO YPOBHS U BAJICHTHBIX JIEKTPOHOB.
Tema 3. Xumudeckas cBA3b M ee 00pa3oBaHue B XMMHUYECKON peaKIuMm.

Teopus.: Pa3HOBUJIHOCTH XUMUYECKUX CBA3€il. CTeneHpb okuciienus. OnpeneneHue
CTENEHU OKHUCJICHUS JJIEMEHTOB II0 XHUMHUYECKOW (opMysie coeauHeHus.
Baxuenme OKACIMTENIM U BOCCTAHOBUTENHW. lIpouecchl OKHUCIEHHUS H
BOCCTaHOBJIEHMs. Brusnue cpensl Ha Hampasienue OBP. T'anbBannueckuit
aneMeHT. Psjg HanpsokeHus — MeTauioB.  AJJIOTPOINHBIE  MOJU(UKAIUu.

KpI/ICTaJIJII/IIIGCKI/Ie PCUICTKH.

Ilpakmuxka: peluienue 3aaad.

Tema 4. Ilepuoamueckuii 3axkoH wu Ilepuogmueckas Ttadauma ..

MeHngeJieeBa.

Teopus: llepuoguyeckas cucTeMa KakK CIPABOYHOE TOCOOME ISl TOJyYEHHS
CBEJICHHII O XMMHYECKHUX »dJeMeHTax. llepuoanudeckas cucreMa XHUMHUYECKHX
anemenTtoB JI. M. MenneneeBa W CTpOCHHE aTOMOB: (HU3WYECKUH CMBICI

MOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMEpa IPyIIbl, HOMEpa Nepruoaa.

[lepuonnueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHnneneeBa, ee
CTPYKTypa: Majble M OOJBIINE TEPHOJbI, TPYIIBl W MOArPYNIbl (TJIABHAS H
nobounHas). Hekoropeie 3akoHoMepHOCcTH B [lepmogmveckoit  Tabmwmie

JI.1. Menpeneena.

Ilpaxmuxa: pemenue 3anad. COCTaBICHHE dJEKTPOHHBIX U rpaduIecKux GopMyI

4ATOMOB, OIIPCACICHHUC 3JICKTPOHOB BHCITHCI'O YPOBHA M BAJICHTHBIX 3JICKTPOHOB.

Tema 5. XumMuueckue peakiuu.
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Teopus: XUMHUYECKHE pEAKLUU. YPaBHEHUs XUMHUYECKUX peakuui. MossipHas
Macca. 3aKOH COXPAaHEHHMsI MAacChl BEIIECTB. XMMHUUYECKUE ypaBHEHHs. TeruioBou
3hdexT xumMuueckux peakuuid. Peaknuu sK30TepMUYECKHUE U SHIOTEPMUYECKUE.
MouspHblii 060beM ra3oo0pa3HbIX BewlecTB. KpaTHble €AMHMIBI KOJIWYECTBA
BemectBa. KomnuectBo BemectBa. Monb. Monsipas mMacca. MossipHblid 00beM
razoB. 3akoH AsBoragpo. lloctosHHas ABoraapo. Ypasaenue Knanelipona-
MenneneeBa. CBsi3p MeX1y 4HMCIOM MOJIEH ras3a, €ro TeMIEpaTypoi, 00beMOM U
naBieHueM. BplunciaeHuss 1o XUMUYECKUM (opmylaM U XUMHUYECKHUM
ypaBHeHHsIM. Krnaccudukaius XUMHUYECKUX pPEaklMidi: COeIUHEHUs, Pa3JIoKEeHHUS,
3aMelIeHUs. YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. Peakunu

MOHHOI0 OOMeHa U YCJIIOBHA UX ITPOTCKAHUA.

Hpakmuka: pelICHUC 3aaa4 C YCIOXKHAIOINUMHU 3JICMCHTAMU 110 HCOpFaHH‘{GCKOﬁ

XHMHH.
Tema 6. PacTBOpHbI.

Teopusa: PactBopel. Kak mnpoucxoauT pacTBopeHue. HacwlllieHHbIE PacTBOPBHI.

KonuenTpamus pactsopa.
IIpakmuxa: pelieHne 3aa4 XUMUYECKUX OJIMMIINAJ IPOIIIBIX JIET.
Tema 7. BaxHeilline KJIacChl HECOPraHUYECKUX COeMHEHMIA.

Teopus.: llepBoHaualibHBIE CBEJCHUS O Kiaccax coeluHeHU. OKCHUJIbI, KUCIIOTHI,
ocHoBanus, conu. CocraBinenue GopMys OMHAPHBIX COEAMHEHUH, 00U CcrOco0
WX Ha3plBaHUS. bHWHApHBIE COENWHEHWS: OKCHIBI, XJIOPWUIBI, CYIb(UIBI.
CocraBnenne ux ¢opmyn. [lpencraBurenu OKCHAOB: BONA, YIJIEKHCIBIA Ta3 H
HeramieHass u3BecTb. lIpeacraBurenu JeTydnx BOAOPOIHBIX COCIMHEHUN:
xjopoBojiopoa M ammuak. Kucmortel. Knaccudukamus kucimoT. XHMHYECKHE
cBoMcTBa. MoneKysipHble U HOHHBIE YpaBHEHUS peakiui KuciaoT. OCHOBaHMS, UX
COCTaB W Ha3BaHHUs. PacTBOpMMOCTh OCHOBaHMM B Boje. Tabnuia pacTBOPUMOCTH
TUJIPOKCUJIOB W cosiel B Boje. lIpeacraBurenu miesnodyen: TMAPOKCUABI HATPUS,

KaJlusa 1 KaJIbL U, IToHsiTHE O KaUECTBEHHBIX pCaKnuAaX. I/IHI[I/IKaTOPBI. N3menenue
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OKpacKM MHIUKAaTOpOB B IIenoyHOM cpexe. CBA3b MeXAy Klaccamu

HCOPraHM4YCCKHX COCI[I/IHCHI/II\/'I.

Ilpaxmuka: pelieHue 3anad. BelunciieHHE Macchbl pacTBOPSAEMOIO BEIIECTBA U
pacTBOpUTENS,, HEOOXOAUMBIX [JIi MPUTOTOBJIEHUS ONPENENEHHONM  MaccChl
pacTBOpa C U3BECTHOM MACCOBOM JI0JIEW PaCTBOPEHHOIO BelleCcTBA. Pemenne 3amau

XUMHYCCKUX OJIUMITNA/] ITPOIIBIX JICT.

Tema 8. TepMoxumusi, CKOPOCTH XHMHYECKOH peaklUM M XHMHYECKOe

paBHOBecCHE.

Teopusa: TenmoBodt »sddekr xumudeckod peakiuu. (OCHOBHBIE 3aKOHBI
TepMoxumuu. Terora oOpa3oBaHUsl BeliecTBa M3 3iemMeHToB. CraHapTHas
SHTaJbIUS oOpazoBaHus. [louemMy BCce BO3MOXKHBIE XMMUUYECKHE PEAKIIMU €lle He
npousonn? DHeprusi aktuBauuu. [[OHSATHE O CKOPOCTHM XMMHMYECKOW peakiuu.
CkopocTh xumuyeckol peakunu. KuHeTrnueckoe ypaBHEHHE W KOHCTaHTa
CKOPOCTH. 3aKOH AEHCTBYIOIIMX Macc. Peakuuu rOMOTr€HHbIE U Te€TepOTCHHBIE.
@akTOpHI, BIUSIOIIAE HA CKOPOCTh XUMUYECKOW peakiuu. Katanmn3. Xumuueckoe

paBHoBecue. [Ipunuun Jle - [Hlarense.
IIpakmuxa: pelieHne 3aa4 XUMUYECKUX OJIMMIINAJ IPOIIIBIX JIET.
Tema 9. IloBeneHue BellecTB B pacTBOPax.

Teopus: CunbHble B cia0ble AJIEKTPOJUTHL. KOHCTaHTa M CTENEeHb JUCCOIMAIINH.
3aBUCUMOCTD CTEIICHHU JHUCCOIMAIUKM OT KOHIIEHTpauuu. Bonopoaublil mokasaTes.

[Ixana pH. I'maponus coneut. ['maponns conen.

Ilpaxmuka: Pacd€Tel IO ypaBHEHUSAM HECKOJBKHX I1OCIEIOBATEIbHBIX PEAKLIUM.
[Ipumepsl TPOTEKaHWs PA3JIMYHBIX PEAKIMN MEXAY HaHHBIMH BEIIECTBAMHU B

Pa3JINYHbIX YCIOBHAX.

Tema 10. Knaccupukanus npemjiaraeMbix Ha OJUMIIAA/AE 3a4a4 10 THUIAM H

METOdaM pPECIICHUA.

Teopusa: 3apaun Ha [IPUMECH. Hctopuuecku CloOKUBIIMECSH (TPUBUAJIBHBIC)

Ha3BaHHUSI HEKOTOPBIX BEIIECTB, CMECEH M pacTBOpOB. Pernrenue 3axay ¢
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UCIIOJIb30BaHUEM  3aKoHa OOBEMHBIX OTHOIIEHHH. CrnocoObl  BBIPAKEHUS
KOHLIEHTpalMl pacTBOpoB. BeiBox xumuyeckoil ¢Gopmysbl. OTHOCUTENIbHAS
IUIOTHOCTh Ta30B. OOBbEMHBIE OTHOIICHHS Ta30B IMPU XUMHYECKUX PEAKIUAX.
PacueTpl 1O ypaBHEHMSIM XUMHUYECKHX peakuui. Baxueimue ¢uznueckue

BEJINYMHBI, XapaKTEPU3YIOIINE ATOMBI U MOJICKYJIBI.
llpakmuxa: Pemenue 3a1a4 XuMAYECKUX OJTUMITAA]T IPOIILIBIX JIET.
Tema 11. MeTa/LiIbl.

Teopusa: llomoxxeHne METAUIOB B MEPUOJUYECKOM CHUCTEME  DJIEMEHTOB
JI.1. MenpneneeBa. Metaumueckass CBsA3b. POU3MUECKHE CBOMCTBA METAJLJIOB.
CmiaBel MeTauioB. HaxokeHue MeTayuioB B MPUPOAEC W OOIIME CIOCOOBI MX
MOJTyYEHHUSI. XuMU4eckue CBOIICTBa METAJIOB. Pan AKTUBHOCTH
(anekTpoxumuueckuii psaa) MetamwioB. Illenounsle meramiel. Haxoxnenwe B
npupojae. Puzndyeckue U xumuuyeckue cBorctna. Ll[EnouHo3eMenbHbIE METaJUIBI.
Haxoxnenune B npupone. Kanbuuii u ero coegunenus. XKenezo. Haxoxnenue B

npupoje. CBoiiCTBa kemne3a.

Ilpakmuka: KadecTBEeHHbICE pEaKUUM HA KAaTHOHbBI W AHWOHBI, YCIOBUA HX
npoTekanusd. PemeHue 3amady MO ONPENCIICHUIO BEIIECTB, HAXOISIIIMXCA B

CKJITHKaX 0€3 3THKETOK. PerieHne 3a1a4 XUMHUYECKUX OJTMMITHA] TIPOIILIBIX JICT.
Tema 12. HemerTasisbl.

Teopus: 1lonoxeHne KUCIOPOJa U CEPbl B NEPUOANYECKON CUCTEME XUMUUYECKUX
AJIEMEHTOB, CTPOEHHE HUX aTOMOB. AJUIOTpomus cepbl. OKUCIUTENbHBIE CBOICTBA
KOHIIEHTPUPOBAHHOM CEPHOU KUCIOTHI. BRIYMCIEHNS IO XUMUYECKUM YPaBHEHUSAM
Macchl, 00b€Ma WJIM KOJUYECTBA BEILIECTBA OJIHOIO W3 MPOJAYKTOB PEAKIMH I10
Macce UCXOJHOI0 BEHIECTBA, OOBEMY WJIM KOJMYECTBY BEIIECTBA, COJIEPHKAIIETO
onpenenéunyto aoito npumeceil. [lomoxenune azora u pochopa B nmeprogudeckoit
CUCTEME XHMHYECKUX DBJIEMEHTOB, CTPOCHHME HMX aTOMOB. A30T: CBOWCTBA U
npuMeHeHne. (CBOMCTBA KOHUEHTPUPOBAHHOW a30THOW KHCIOTBL. AMMHAK.

duzndeckue U xumudeckue cBorcTBa. [lonydenue m npumenenue. Ilonoxenue
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yriepoga M KpPEMHHS B IEPUOJUYECKOM CHCTEME XUMHUUYECKUX DIIEMEHTOB,
CTPOEHUE HUX aTOMOB. AJIOTPONHBIE MOJAU(UKAIMHU yriaepoda. XUMUYECKUE

cBoiicTBa yriepoaa. Ancopouus. Kpemuuii u ero coenunenus. Crekino. Llemenr.

Ilpaxmuka: Pacy€Tbl ¢ UCIIOIB30BAaHUEM 3aKOHOB MJCAJbHBIX Ia3oB. MaccoBas
JI0JISL PJIEMEHTOB B BewlecTBe. PelieHue 3a1a4 XMMUYECKUX OJIMMIINAJ MPOLIIBIX

JICT.

Tema 13. OGo0marmiee 3aHsiTHE IO MeTOJAAaM M NpUeMaM pelleHus:

XHMHYECKHUX 32/1a4 (0TYeT yUAUIUXCH).
Teopus: MOBTOpEHHUE NPOUIEHHOIO MaTepHana.

Hpakmuka: PCHICHUC 3a1a9 XUMHWYCCKUX OJIMMITNA/I ITPOMJIBIX JICT.
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Pa3znen 3. @opMbl aTTECTALMH U OLCHOYHbIE MAaTEPHAJIbI
Buabl 1 popmbl KOHTpOJIA, PUKCALMA Pe3yJIbTATOB:

- BXOJHOW: MPOBEPKA 3HAHUW MTPOBOJUTCS B HaUaJle ToJa (AHKETUPOBAHUE,
JTMarHOCTHKA);

- TeKyILIui: HAOJII0ICHHE 3a BBIMOJHEHUEM ITPUEMOB U METOJIOB B paboTe;
OTCJICKUBAHNE AKTUBHOCTH YYAIlIUXCS B BHIITOJIHEHUH UMH CAMOCTOSITEIbHBIX
paboT; BeJleHne TaOJIUIIbl PE3YJIbTATOB;

- MPOMEXYTOUHBIN: TECTUPOBaHHE, onpoc - 20 BOMpoCoB.;

- UTOroBbIN: TecTUpoBaHue- 20 BOPOCOB.

Eounan ¢popma u kpumepuu oyenku yueoHvx pe3yabmamos npozpammol:

banisl YpoBeHb 0CBOCHUS
0-8 Husknit
9-15 Cpenuuii
16-20 Bricokwnit

0-49% — «neyoosemsopumenvioy,
50-65% - «yooeremsopumenvroy,
66-85% -«xopouioy,
86-100% -«omauunor.

Paznen 4. KoMiuieke oOpraHu3aiiMOHHO-TeAArOru4ecKnx ycjaoBuii

peau3anuu MporpaMmbl

4.1. MatepuajibHO-TeXHUYECKOe oOecredeHre NporpaMmmal

3aHATHS TO TPOrpaMMe JODKHBI MPOBOJIUTHCA B CHEIUATH3UPOBAHHOU
y4eOHOW ayIUTOPUH IJIS TPOBEJCHUS JIEKIIMOHHBIX M TPAKTUYECKUX 3aHITHH,
OCHAIIIEHHON TEXHUYECKUMH CPEJICTBAMU:

— TIEPCOHANBHBIA KOMITBIOTEP WM HOYTOYK C TPeayCTaHOBIECHHBIM
JTUICH3UOHHBIM IPOrPaMMHBIM o0ecrieueHueM, BKITFOUAOTIIAM
oneparnorHyo cucremy Windows, opucHsIi naket npuitoxeHuid Microsoft
Office;

—  MYJbTUMEIWWHBIA  TIPOEKTOP C TMPOCKIIMOHHBIM  DKpPaHOM  WJIH

HHTCPAKTHBHAs IIaHCIIb.
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4.2. KagpoBoe odecnieyeHre NpOrpaMmmbl

[Iporpamma MoOXxeT OBITH pealu30BaHAa MEAAroromM JOMOJHUTEIBLHOTO

oOpa3oBaHus C ypOBHEM O0Opa3oBaHHs W KBalU(UKAIUU, COOTBETCTBYIOIIUM

[IpodeccronanbHOMy CTaHIAPTY NMEAAroOr IONOJHUTEIBHOTO 00pa30BaHUs.

4.3. YuyeOHO-MeTOANYECKOE 00ecreyeHue

JAnpakTudeckuid
®opmbl
HasBanue . Metoanl " Marepuad,
Ne . dopma 3aHATHH Nno/ABeIeHUsl
yueOHO# TeMbl npueMbl TeXHUYEeCKOoe
HUTOIOB.
OCHAallleHHne
IlepBoHaya/IbHBbIE XMMHYECKUE TOHSTHS.
Bemectso. I'pynmosas.
pyI WNHTepakTuBHas Onenka
[Ipeamer xumum. Teopernueckas CnoBecHsle,
JTOCKa, HaBBIKOB.
1 dusnueckne u MOJITOTOBKA. HarJISITHBIE, .
HarJIsITHBIC Temarnueckuit
XUMUYECKHE [IpakTrueckas MpaKTUYECKHE.
MaTepHuabl KOHTPOJIb.
MIpeBpaLLEHUSI. pabora.
ATOMBI U
['pynmoBas.
MOJIEKYJIbI. WNHTepakTuBHas Ouenka
Teopetnueckas ClioBecHbIE,
YucTele BemecTa JIOCKa, HaBBIKOB.
2 MOATOTOBKA. HarJIsIIHbIE, .
u cmecu. [Ipocteie HarJsAHbIe Temarnueckuit
[IpakTnueckas MIPaKTUYECKHUE.
U CJIOKHBIE Marepuabl KOHTPOJIb.
pabora.
BEILIECTBA.
YucTtele BeUIcCTBa prHHQBa;{
) HuTepakTuBHag OrneHka
M CMCCH. Teopernueckas CiioBecHbIE, p
JIOCKa, HAaBBIKOB.
3 Pa3znencuue IMOJATrOTOBKA. HarJIsAIHEIC, o
. HarJsIIHbIE Temarnueckuit
cMmece. [IpakTnueckas IIPaKTUYECKUE.
Marepuabl KOHTPOJIb.
pabora.
Crtpoenne aTtoma.
I'pynmionas.
CKTPOHEL 1 Te(f) };quecxaﬂ CnoBecHble HurepakTHpHas Oueia
npoToHsel. Mozenu p ’ JIOCKa, HAaBBIKOB.
4 ATOMA. MOATrOTOBKA. HarJIsIIHbIE, .
. HarJisIIHbIE Temarnueckuit
[IpakTuueckas MIPaKTUYECKUE.
Marepuabl KOHTPOJIb.
pabora.
Crpoenue aToma. I'pynnosas.
P pynt WNHurepakTuBHas Ouenka
CocraB aTOMHBIX Teopetnueckas CnoBecHble,
JIOCKa, HAaBBIKOB.
5 snep. U3oTomnsl. MOATrOTOBKA. HarJIsIIHbIE, .
HarJsIIHbIE Temarnueckuit
[IpakTnueckas MIpaKTUYECKHUE.
Marepuabl KOHTPOJIb.
pabora.
WNurepakTuBHas Ouenka
ATOMHa;E Macca I'pynnosas. CrioBecHbIe, Y
6 (aToMHBIIT Bec) Teopernueckas HATIIAHELE JoCKa, HaBBIKOB.
) .
HarJsiIHbIE Temarnueckuit
MIPUPOJTHOTO MOATrOTOBKA. MpaKTHYECKHE.
JJIEMEHTA. [IpakTnueckas MaTCpHaTIbL KOHTPOJIb.
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N3oTonHbIN pabora.
COCTaB 3JIEMEHTOB.
JedexT macchl.
I'pynnosas.
WNHTepakTuBHas Onenka
Teopetuueckas CrnoBecHble,
DNEeKTPOHHOE JI0CKa, HaBbIKOB.
HOJIFOTOBKA. HarJsIHbIE, .
CTPOEHHE aToOMa. HarJsiHble Temarnueckuit
[IpakTuueckas IPAKTHYECKHUE.
MaTepuaibl KOHTPOJIb.
pabora.
XHMHYeCKasl CBSI3b M ee 00pa30BaHue B XUMUYECKOH peaKium.
I'pynnosas.
pyI WNHTepakTuBHas Onenka
PasnoBugHOCTH Teopernueckas CrnoBecHble,
J0CKa, HaBbIKOB.
8 | XUMHYECKUX MOJIFOTOBKA. HarJsIHbIE, .
. HarJIsiHbIe Temarnueckuit
CBSI3€H. [IpakTrueckas MPAKTHYECKUE.
MaTepuaibl KOHTPOJIb.
pabora.
I'pynnosas.
pyI WNHTepakTuBHas Onenka
[IpoctpancTBEH- Teopernueckas CnoBecHsle,
J0CKa, HaBbIKOB.
9 | Has dpopma MOATOTOBKA. HarJIsIHbIE, .
HarJIsiHbIe Temarnueckuit
MOJIEKYII. [IpakTrueckas MPaKTHYECKUE.
MaTepuabl KOHTPOJIb.
pabora.
BanentHocTth 1
CTENeHb
['pynnoBas.
OKHUCJICHUS. WuTepakTuBHas Onenka
Teopetnueckas ClioBecHbIE,
[IpaBuna JIOCKa, HAaBBIKOB.
10 MOJATOTOBKA. HarJIaHbIe, o
onpeeNeHus HarJIsJHbIe Temaruueckuit
N [TpakTrueckas IPaKTHYECKUE.
CTerneHen MaTepUaIbI. KOHTPOJIb.
pabora.
OKHUCJICHUS
JJIEMEHTOB.
OkucIuTenpHO-
['pynnoBas.
BOCCTaHOBUTEIb- WuTepakTuBHas Onenka
N TeopeTnueckas CnoBecHble,
HbI€ CBOHCTBA JOCKa, HAaBBIKOB.
11 [IOJArOTOBKA. HarJISaHbIE, "
3JIEMEHTOB. HarJIsHbIe Temaruueckuit
[TpakTuueckas MPaKTHYECKUE.
Crenenn MaTepUabl. KOHTPOJIb.
pabora.
OKHCJICHHUS.
Kpucranibr:
I'pynmosasi.
HOHHBIE, WuTepakTuBHas Onenka
Teopetnueckas CrnoBecHble,
MeTaJTN4ecKue, JOCKa, HABBIKOB.
12 [IOJArOTOBKA. HarJIgHbIE, "
MOJIEKYJISIPHBIE, HarJIsTHbIC Temaruueckuit
[IpakTnueckas MPaKTHYECKHUE.
aTOMHBIE. aGoTa MaTepuabl KOHTPOJIb.
Annotponus. P '
Kpucrannnuec-ku
pHC ce-xue I'pynmosas.
PEIICTKH. I/IHTepaKTI/IBHa}I OI.[CHKa
Teopetnueckas CrnosecHble,
JI0CKa, HAaBBIKOB.
13 MOATrOTOBKA. HarJIsIIHbIE, .
HarJIsTHbIC Temaruueckuit
[IpakTnueckas IIPAKTHYECKHUE.
MaTepHabl. KOHTPOJIb.
pabora.
Ilepnonnuecknii 3axon u Ilepuoanyeckas tadauna .M. Menaeieena.
ONEeKTPOHHBIE
06ONOUKH I'pynnosast. CnoBecHble, WNurepakTuBHas Omnenka
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14 | atomMOB 1 TeopeTnueckas HarJIsigHbIC, JIOCKa, HAaBBIKOB.
Ilepuoauueckuii IOArOTOBKA. IIPAKTHYECKHUE. HarJIsAHbIC Temarnueckun
3aKOH. [IpakTuueckas MaTrepHabl. KOHTPOJIb.

pabora.
I'maBHBIC N I oBa
oBasl.
noOoYHBIE pyI WuTepakTuBHas Onenka
Teopernueckas CrnoBecHble,
IO ITPYIIITBI JIOCKa, HaBBIKOB.

15 . MMOJIrOTOBKA. HarJIsIHbIC, .

Ilepuoanueckoii Ina ccxa DAKTIeCKIe HaTJIsIHbIE Temaruueckuit
KTHYEeCKast .
TaOIUIIBL. b aGora P MaTepuabl. KOHTPOJIb.
Ta.
d-DneMeHTHL. p
f-DnemeHTHI. T'pymosas
OTKpBITHE HOBBIX TeopeTnueckas CioBecHEBIE MurepaxkrusHas Ouerka
1 3JIEMEHTOB. ’ JIOCKa, HAaBBIKOB.
MMOArOTOBKA. HarIsaHbIE, o
6 SnepHblie peakiuu HarIsaHbIe Temaruueckuii
: [IpakTnueckas [IPAKTUYECKHUE.
pabota MaTepuabl. KOHTPOJIb.
Hekortopsie I'pymmosas
1 i_?KOHOMepHOCTUH B Teopetnyeckas CrnoBecHEIE, HHT?;:;;BHM H(;:;igi
CPHOAMHCCKON IIOATOTOBKA. HarJsIHbIe, ’ T
7 tabmure J[. 1. HarJsiIHbIe Temarnueckuii
[IpakTrueckas MpaKTUYECKHE.
Meuneneena. paGoTa MaTepHabl. KOHTPOJIb.
XuMHYeCKHE PeaKI N .
XUMUYECKUe Tpynmosas
’ HNuTepakTuBHaAS OrneHka
PCAKIHH. Teopetnueckas ClioBecHbIE, p
1 VpaBHeHus J0CKa, HAaBBIKOB.
8 HOArOTOBKA. HATIAIHEIC, HarJsigHbIC Temarndeckuii
XHMquf Khx [IpakTnueckas MPAKTUYECKHUE.
peakuuu. pa 6ota MaTcepHrabl KOHTPOJIb.
3aKOH COXpaHEHUsI Tpynmosas
1 ;/I(aCCH BCIICCTB. Teopernyeckas CiioBecHbIE, HHT?(?;;;IBHM Hg;ii?;z
MMHIICCKIC IMOArOTOBKA. HarJIsIHbIC, i s
9 YpaBHEHHSI. HarJsIAHbIC Temaruueckuii
[IpakTyeckas MPaAKTUYECKHUE.
paora MaTepUalIbl KOHTPOJIb.
TennoBoii a3 ekt r
oBasl.
XUMHYECKUX pyn NutepakTuBHas Ornenka
N TeopeTnyeckas CrnoBecHEIE,
2 peakuuii. Peakiuu OIFOTOBKA S JIOCKa, HaBBIKOB.
I . o
0 3K30TepPMHUYEC-KUE I II[(TI/IIIGCKa}I I aKTI/I‘IlleCKI/I’e HarJIsIHbIe Temarnueckuii
a .
Y SHJIOTepMUYEC- p 5 p MaTepUabl. KOHTPOJIb.
abora.
KHe. p
KommuecTtBo I'pyrmosas
) HuTepakTuBHas Orenka
2 iZHleCTBa. Mos. Teopernueckas CrnoBecHEIe, I?ocxa HABBIKOB
OJIApHAL Macca. IMOATOTOBKA. HarJIsIHbIE, ’ .
1 HarJIsIHbIe Temarnueckuii
[IpakTnueckas MIpaKTUYECKHUE.
pabota Marepuabl KOHTPOJIb.
MoxapH1i 0Gbem HNHTepakTHBHAA OreHka
ra3oB. 3aKoH I'pynnosas. CroBecHBIE, J:?ocxa Ha:;HKOB
22 ABOrazpo. feopenmiccicas HArJIAZHEIC, HaI‘J'I}IIlH,BIC TeMaTquc@ﬁ
ITocTrostHHAs TTOArOTOBKA. MpaKTUYECKHUE.
HpaKTI/ILICCKaH MaTCpHraJIbl KOHTPOJIb.

ABorajpo.
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pabora.
YpaBHeHue
Knaneipona-
Menaeneesa. I'pynnosas. VHTeDaK I HBHAS Ouerka
5 Casa3b MEXIY Teopetuueckas CnoBecHble, ;)OCKa HABLIKOB
3 YHCIIOM MOJIEH [IOArOTOBKA. HATJISIHEIE, HaI‘JISIIlH,I)IG TeMaTI/IIICCI;I/Iﬁ
rasa, ero [IpakTuueckas MPaKTUYECKUE.
. MaTepuabl. KOHTPOJIb.
TEMIIEPATYPOH, pabora.
00BeMOM H
JTABJICHUEM.
Beruucnenus no T'pynmosas
' NutepakTrBHas Orenka
XHMHIHCCKIM TeopeTnueckas CrnoBecHble, P "
2 Gopmynam u JI0CKa, HAaBBIKOB.
MOJATrOTOBKA. HarJIsITHbIE, .
4 XUMHUYECKUM HpaKTI/IquKaSI NpaKTHYeCKHe HarJIs1iJHbIC Temarnueckuii
YPaBHEHUSIM. paGora ' MaTepUabl. KOHTPOJIb.
npukanys
Kaaccnguxan [pymmosas HnTepakTuBHAas
XUMHUYECKUX : Orenka
2 caKIil: Teopernueckas CroBecHbIe, AOCKa,
5 Ic)o eHHHeI'mH IIOAFOTOBKA. HarJIsIIHEIE, HarjsiIHbIC T HABBIKOB. .
' [IpakTuueckas PaKTHYECKUE. MaTcpHaIbl. CMaTHHCeCKIH
pasyIoXCHNA, 6 KOHTPOJIb.
3aMEIIeHHS. paboTa.
YpaBHeHus Tpynmosas
- ] WNHTtepakTuBHas Onenka
OKHCIINTCIIBHO Teopetnueckas ClioBecHbIE, p H
2 BOCCTaHOBUTEIb- [0 ATOTOBKA HaTJILIHbIE JIOCKa, HAaBBIKOB.
6 HBIX PEaKIHil. HpaKTquCKa;ﬂ HpaKTquCKP;e HarjsgHbIe TemaTnueckuii
pabota MaTepuabl. KOHTPOJIb.
Peaknmu noHHOTO Tpymmoas
2 obmena i ycrosuA Teopernueckas ClioBecHbIE, MurepakTupHas Ouerka
X TIPOTCKAHHA. MOATrOTOBKA. HarJIsIIHbIE, HOCKd, HABBIKOB.
7 HarJsIIHbIE Temarnueckuit
[IpakTnueckas IIPaKTUYECKUE.
paora MaTrepuaibl. KOHTPOJIb.
PactBOpBI.
PactBops1. Kak T'pymmosas
' HNuTepakTuBHas Ouenka
2 TIPOUCXO T Teopernueckas CnoBecHble, P !
PAcTBOPCHHC. MOATrOTOBKA. HarJIsIIHbIE, FOCKd, HABBIKOB.
8 Hacrimennrsie TpakTiaeckas HPAKTHYCCKHE HarJIsAaHbIC Temarnueckuit
pacTBOpHI pa 60Ta ) MaTCpHaJIbl KOHTPOJIb.
I'pynmionas.
pynt WNHurepakTuBHas Ouenka
Teopernueckas CnoBecHble,
2 KonnenTpaums HO/TOTOBKA I — JIOCKa, HaBBIKOB.
9 pacTtBopa. ’ HarJsIIHbIE Temarnueckuit
[IpakTuueckas MpaKTUYECKHUE.
pabota MaTepuabl. KOHTPOJIb.
JKHel e KJIACChl HEOPTaHUYEeCKUX COeIMHEeHU .
Baxwue € KJIacChl HeOpraHm4ec coelnHe
3 [lepBoHauanbHbIE
CBEJICHHS O I'pynnosas. CrnoBecHble, WNurepakTuBHas Ouenka
0 KIIACCAX Teopernueckas HarJIsIIHbIE, JIOCKa, HaBBIKOB.
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COCIUHEHUM. MOArOTOBKA. MIPAKTUYECKHE. HarJsigHbIC TemaTnueckuit
OKCHIBI, KHCIOTHI, [IpakTuueckas MarepHrabl KOHTPOJIb.
OCHOBAHMS, COJIH. pabora.
KwucmnoTsl. I'pynmoBas.
Pyl WNHTrepakTuBHas Onenka
Knaccudukarms Teopernyeckas CrnoBecHble,
3 IIOCKa, HaBBIKOB.
KHCIOT. MOArOTOBKA. HarIsaHbIe, .
1 HarIsaHbIe Temarnueckuii
XHAMHUYECKUE [IpakTnueckas [IPAKTUYECKHUE.
" MaTepuabl. KOHTPOJIb.
CBOWCTBA. pabora.
OcHoBaHus. I'pynnoBas.
N pyn NutepakTrBHas Orenka
CBoiicTBa " Teopetnueckas CrnoBecHblE,
3 JIOCKa, HAaBBIKOB.
Kiaccuukanus MOArOTOBKA. HarIsaHbIE, o
2 N HarIsaHbIe Temaruueckuii
OCHOBaHHIA. [IpakTuueckas MpaKTUYECKHUE.
MaTepHuabl. KOHTPOJIb.
lenouwn. pabora.
AmMdortepHrnie I'pynmoBas.
(borep pyn WNHTepakTuBHas Onenka
OCHOBaHMSI. Teopetnueckas CrnoBecHEIE,
3 JIOCKa, HaBBIKOB.
MOArOTOBKA. HarIsaHbIE, o
3 HarIsaHbIe Temaruueckuii
[IpakTrueckas MpaKTUYECKHE.
SoTa MaTepHuabl. KOHTPOJIb.
pa .
Coiym. Ha3Banusa n I'pynmoBas.
pyn WNHTepakTuBHas Onenka
Kiaccuukanus Teopetnueckas CrnoBecHEIC,
3 . JIOCKa, HaBBIKOB.
COJIEM. MOJITOTOBKA. HarJISaHEIE, .
4 HarsIHbIE Temaruueckuii
[IpakTrueckas MpaKTUYECKHE.
SoTa MaTepHuabl KOHTPOJIb.
pa .
Comu. Ilomyuenne I'pynmosas.
yi pyi NutepakTuBHas Ouenka
1 XUMHYECKIE Teopetnueckas CrnoBecHEIE,
3 . JIOCKa, HaBBIKOB.
CBOIICTBA. MOJATOTOBKA. HarJIsIHBIC, o
5 HarJIsIIHBIC Temarnueckuit
[IpakTyeckas IIPAKTUYECKHUE.
pabota MaTepHabl. KOHTPOJIb.
CBs3b MEXK I'pynmosas.
Ay pyn NutepakTuBHas OrneHka
KJIaccaMu Teopernyeckas CrnoBecHEIE,
3 JIOCKa, HaBBIKOB.
HEOPraHU4YECKHUX MMOJATOTOBKA. HarJIsIHbIC, .
6 - HarJIsIIHBIE Temarnueckuit
COEIMHEHU. [IpakTyeckas MPaAKTUYECKHUE.
pabota MaTepHabl. KOHTPOJIb.
TepMoxuMusi, CKOPOCTh XUMHYECKOH peaKkIuy U XUMHYECKOe paBHOBeCHe.
TenmoBoii 3pdekT
“(b(b I'pynmosas. HuTepakTuBHAas Orenka
3 XUMIHCCKOH TeopeTnyeckas CrnoBecHEIE, ;OCKa HABLIKOB
€aKI[1U. .
peak MOJATOTOBKA. HarJIsIHbIC, ’ o
7 OCHOBHBIE 3aKOHBI HarJisiiHbIC Temarnueckuii
[IpakTuueckas MPaKTUYECKUE.
TEPMOXUMHUHU. pa 60Ta MaTepurajibl. KOHTPOJIb.
Tenmora
oOpa3zoBaHusA I'pynmosas.
p pyn WNHurepakTuBHas Orenka
BEIIIECTBA U3 Teopetnueckas CrnoBecHEIE,
3 JIOCKa, HaBBIKOB.
9JIEMEHTOB. MMOJATOTOBKA. HarJsaHbIe, o
8 HarJIsIIHEIE Temarnueckuii
CranpapTtHas [IpakTnueckas MIpaKTUYECKHUE.
MaTrepuaibl. KOHTPOJIb.
SHTAJIBIIAI paboTa.
o0Opa3oBaHUsl.
[Touemy Bce C
JIOBECHBIE
3 BO3MOYKHEIE I'pynnosas. ) WNHrepakTuBHas Onenka
HarJISIIHBIE
9 e p— Teopernueckas bi| ) JIOCKa, HaBBIKOB. }
MOArOTOBKA. PAKTAICCKUAC. HArJISITHBIC Temaruueckuit

PCaKuu CUIC HE
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MIPOU30LLITN? [IpakTuueckas MaTepuabl. KOHTPOJIb.
DHeprus pabora.

aKTUBAaLIHH.

ITonsarue o

CKOPOCTH

XUMHYECKON

peaKkiuu.

CxopocTb

XUMHYECKON

%eaKHHH' T'pynmosas. WHTepakTUBHAS Ouenka

4 HHETHYECKOE Teopetnueckas CrnoBecHEIE, 10K, HABLIKOR.

0 YPABHCHHE H HOATOTOBKA. Har B HEIC, HaIJISIIHBIC Temarnueckuii
KOHCTaHTa [IpakTrueckas MpaKTUYECKHUE.

CKOPOCTH. 3aK0H pabora. MaTepuabl. KOHTPOJIb.
NENCTBYIOITUX

Macc.

Peaxinu

TOMOTE€HHEIE U

TeTEePOTCHHEBIE. T'pynmosas. WNHuTepakTuBHas Ornenka

4 DaKTOpH, Teopernueckas ClioBeCHBIE, ocKa, HABLIKOB.

1 BIIMSAIONIHE Ha TIOZTOTOBKA. HATJBHEIC, HarJIsIIHBIC Temarnueckuit
CKOPOCTE [IpakTrueckas MpaKTUYECKHE. P — KOHTPOJIb.
XUMHYECKOH pabora.
peaKkuu.

Karanus. ['pymmosas.
4 ]?)(;1[31\14{2::?:12.6 Teopetnueckas CnoBecHble, HHT?(?CI;T:BHM H(;;i?(ﬁ;
IMOArOTOBKA. HarJIsIHBIC, o
2 [MpuHIMT Mpakriaeckas —— HarJIsIHbIE Temarnueckuit
Jle-Illatenbe. pabora. MaTepUabl. KOHTPOJIb.
IloBeneHnne BelecTB B pacTBOPax.
SHPLJ:(I;I;I(;I;;ES aove I'pynmosas. NutepakTuBHas Ornenka
4 KoHCTARTA 1t Teopernyeckas CrnoBecHEIE, 10K, HABLIKOB.
3 CTelelb HOAroTOBKA. HarJEATHELS, HarJIsIHbIe Temarnueckuii
[IpakTuueckas MPaKTUYECKHUE.
JINCCOIHAIHH. pabora. MaTepUaJIbl. KOHTPOJIb.
aBHCUMOCTh
3TeHeHI/I ['pynmnosa. HNuTepakTuBHAas OneHka
4 HCCOLMAIIN OT TeopeTnyeckas CrnoBecHEIE, ocKa, HABLIKOB.
4 KOHIICHTPAIIUH. HMOATOTOBKA. HAlJIAZHBIC, HarasgHble Temaruueckuit
[IpakTuueckas MpaKTUYECKHUE. MaTepHani KOHTPOTH.
pabora.
B HBIN
H(())Iig:;gnb. I'pynmosa. NurepakTrBHas Orenka
4 LlIxana pH. Teoperuyeckas CrnosecHble, 10CKa, HABBIKOB.
5 HOArOTOBKA. HAlJIAZHBIC, HarjasgHble Temaruueckuit
[IpakTuueckas MpaKTUYECKHUE. P KOHTPOITh
pabora. '
4 Punposus coneit, I'pynmosas. CiioBecHbIE, NutepakTrBHas Ouenka
6 Teopernueckas HATISAHEIC, JIOCKa, HaBBIKOB.
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IIOArOTOBKA. [IPAaKTUYECKHUE. HarjsHble Temarnueckuit
[IpakTuueckas MarepHrabl KOHTPOJIb.
pabora.
I'maposns conent. I'pymmosas
: WNHTepakTuBHas Onenka
4 Teopetuueckas CrnoBecHble, 0CKa HABLIKOE
MOATrOTOBKA. HarJIsIIHbIE, ’ L
7 HarJIsIIHbIC Temarnueckuit
[IpakTuueckas MpaKTUYECKUE.
patota MaTepHuabl KOHTPOJIb.
Kunaccnpukanus npeajiaraeMpixX Ha 0JIUMIIMAJIE 32124 110 TUIIAM W METOIaM pellleHu .
3anauu Ha Tpynmosas
' HNuTepakTuBHAas Orenka
IIPUMECH. Teopetnueckas CrnoBecHble, P !
4 JIOCKa, HaBBIKOB.
MOJTrOTOBKA. HarJIsITHbIE, .
8 HarJIsIIHbIC Temarnueckuit
[IpakTrueckas MpaKTUYECKHUE.
pabota MaTepHuabl KOHTPOJIb.
Hcropuuecku
CIIOKMBILIECS I'pynmosas.
HNuTepakTuBHas Ouenka
4 (TpUBHATBHBIC) Teopetnueckas CrnosecHele, pocxa Ha:I)IKOB
9 Ha3BaHUSA MTOATOTOBKA. HarJIsIHbIE, Halrlns[ H’me Temarmec .
MaTHIeCKUAN
HEKOTOPBIX [MpakTaeckas MpaKTUYECKHE. A
. MaTepHuabl KOHTPOJIb.
BEIIECTB, CMECEH U pabora.
pacTBOPOB.
Pewrenne 3amau ¢ Tpymmosas
HUCHOIE30BAHICM TeopeaneCK'a;{ CiioBecHbIe HurepaktuzHas Ouerika
5 3aKOHa 00BEMHBIX IIOATOTOBKA HaFJ'ISI,Z[HBIe, flocka, HABBIKOB.
0 OTHOUICHHJA. HpaKTquCKa;ﬂ npaKTquCKI/;e HATJALbIC Temarmeckuli
paora ' MaTepUalIbl KOHTPOJIb.
Crioco6b1 Tpynmosas
BBIDQYKCHUS ’ HHutepaxkTrBHAs Orenka
P Teopernyeckas CiioBecHbIE, p H
> KOHICHTpaliH MOJIrOTOBKA HarJsiIHbIe pocka, HABbIKOB.
1 pacTBOPOB. MpaKTiieckas I aKTquCKH’e HarJjsiIHble Temarnyeckuii
p pabota p ' MaTepuabl KOHTPOJIb.
BriBo
. i I'pynmnosas. WuTepakTuBHas Onenka
XUMHHCCKON TeopeTtnueckas CrnoBecHble, P
5 (I)OpMy.]'ILI. JOCKa, HAaBBIKOB.
MOJTOTOBKA. HarJsIHbIE, .
2 HarJIsTHbIC Temaruueckuit
[IpakTnueckas MPaKTHYECKHUE.
paGota MaTepuabl KOHTPOJIb.
OTtHocuTeNnbHAs I'pynnosas. MHTepaKTHBHAS Ouerka
5 MJIOTHOCTB Ia30B. Teopernueckas CnoBecHble, J0CKa HAaBBIKOB
, .
MOATrOTOBKA. .
3 n aimqecxaﬂ HalBiHbIC, HarJIsTHbIC Temarnueckuit
p pabora TIpaKkTHHCCKHC. MaTepuabl KOHTPOJIb.
OO6beMHbIE I'pynnosas. VIHTepaKTHEHAS Orerka
5 OTHOILIEHHUS ra30B Teopernueckas CnoBecHble, 10CKa HABBIKOB
4 MIPU XUMUYECKHIX MOATrOTOBKA. HarJIsIIHbIE, HaI‘J'I}IIlH,BIC TeMaTquc@ﬁ
peakuusix. [IpakTuueckas MpaKTUYECKHUE.
MaTepuabl KOHTPOJIb.

pabora.
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Pacuetsr mo I'pynmosas.
WNHTrepakTuBHas Onenka
ypaBHEHUSIM Teopernueckas CrnoBecHEIE,
5 JIOCKa, HaBBIKOB.
XUMHYECKUX IIOITOTOBKA. HATISIHEIC, N
5 N HATISTHEIC Temarnaeckuii
peakiuii. [IpakTuueckas MpPaKTUYECKUE.
6ota MaTrepuabl KOHTPOJIb.
pa .
Baxneinmme
I'pynnosas.
¢busnueckue NutepakTruBHas Orenka
5 - Teopernueckas CrnoBecHEIE, 0CKa HABLIKOR
’ MMOTOTOBKA. HarJsIHble, ’ .
6 XapaKTepU3yIOIINe HATISTHEIC Temarnueckuii
[IpakTuueckas MpaKTUYECKUE.
aTOMBI U pabota MaTepHuabl KOHTPOJIb.
MOJIEKYJIBI. '
MeTajLibl.
Ilonoxenue
METaJIJIOB B
MIEPUOANYECKON
CUCTEME I'pynmmoBas.
pynt WNHTepakTuBHas Onenka
anemeHToB /.M. Teopernueckas CnoBecHsle,
5 JOCKa, HAaBBIKOB.
Menneneena. MOATOTOBKA. HaTJIsTHBIC, o
7 HarJISHEIe Temarnueckuit
MeTtanaudeckas [IpakTrueckas MpaKTUYECKHE.
MaTepHuabl KOHTPOJIb.
cBs3b. Dusznueckue pabora.
CBOMCTBA
meTamnoB. CriaBel
METAaJIOB.
Haxoxezerie I'pynmosas. HNnaTepakTuBHAS Ornenka
5 MCTaJLIOB B TeopeTnueckas CrnoBecHbIE, IE)OCKa HABLIKOB
8 npHpoze i obme TO/{TOTORKA. HATJIAJHBIC, Hal"J'ISI,I[H’BIe TeMaTI/I‘IeCI;I/Iﬁ
Croco0ml KX [MpakTuyeckas NPaKTUYECKHUE.
MOMTydeHHsL. paboTa. MaTepUalIbl KOHTPOJIb.
XuMudeckue
N ['pynnoBas.
CBOMCTBA NutepakTuBHas Ornenka
5 MeTaos. P Teopernyeckas CrnoBecHEIE, Tocka HABBIKOB
) IMOArOTOBKA. HarJIsIHbIC, ’ S
9 aKTHBHOCTH HarJIsIHbIe Temarnueckuii
IIpakTnueckas MPaKTHYECCKUE.
p
(2MIEKTPOXUMHYECK paGota MaTepUalIbl KOHTPOJIb.
WU psil) METAJLJIOB. )
Illemounkie
METAaJIbI. I'pynnoBas.
byl NutepakTuBHas OneHka
HaxoxzacHue B Teopernueckas CrnoBecHbIe,
6 JIOCKa, HaBBIKOB.
MPUpPOJIE. IIOJITOTOBKA. HarJsIAHEIC, o
0 HArSIAHBIC Temarnueckuii
dusnueckue u [IpakTuueckas MPaKTUYECKHUE.
MaTepUalibl KOHTPOJIb.
XMUMHYECKHE pabora.
CBOMCTBA.
€710YHO3EMEIIbH I'pynmonas.
. pyn WNHurepakTuBHas Onenka
bI€ METaJIJIbL. Teopernueckas CrnoBecHEIE,
6 JIOCKa, HABBIKOB.
Haxoxnaenue B IIOArOTOBKA. HarsIAHEIC, .
1 . HArISIAHEBIC Temarnaeckuit
npupoje. Kanpunii [IpakTnueckas MIpaKTUYECKHUE.
Marepuabl KOHTPOJIb.
H €TI0 COCAUHCHHUS. pabora.
XKeneso. I'pynnosas. CIIOBECHEIE WNHTrepakTuBHas Onenka
6 Haxoxnacuue B Teopernueckas HaFJISII[HBIe’ JIOCKa, HaBBIKOB.
2 MIPUPO/IE. IIOATOTOBKA. ’ HATrISHEIC Temarndeckuit
- MpaKTUYECKHUE.
CBoiicTBa xenesa. [IpakTnueckas MaTepHabl KOHTPOJIb.
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pabora.
Hemeranasbl.
Ilonoxenue
KHCJIOPOJIa U CePbI
i I'pynmoBas.
P IECROH Te(])p };quecxaﬁ CrnoBecHble HMurepaxtusHas Ouerka

6 e HOII)[FOTOBKa HarIsIHbIe ’ flocka, HABBIKOB.

3 XUMHHCCKHX b aKTI/IquKE;ﬂ I aKTquCKI/;C HarIsaHbIe Temarnueckuii
SJICMEHTOB, b P : MaTepUaIbl KOHTPOJIb.
CTPOEHHE UX pabora.
aTOMOB.

AI0TpONIUS CEPBI.
OKHCIUTEITBHEIC I'pynmoBas.

. Pyl WNHTepakTuBHas Onenka
CBOICTBa Teopetnueckas CrnoBecHble,

6 JIOCKa, HAaBBIKOB.
KOHIICHTPUPOBAHH ITOJITOTOBKA. HATrJISHEIC, .

4 - . HATJISHEIC Temarnueckuit
ol cepHOM [IpakTrueckas MpaKTUYECKHUE.

MaTepHuabl KOHTPOJIb.
KHCJIOTHI. pabora.
Brraucnenns mno
XUMHAYECKUM
YpaBHEHUSIM
Macchl, 00béMa
HJIM KOJIMYECTBA
BEILECTBA OJTHOTO I'pynmosas. VHTCDAKTHBHAS Otetka
W3 MPOJIYKTOB Teopetnueckas CrnosecHele, P

6 JIOCKa, HaBBIKOB.
peaKkuuu o mMacce MMOArOTOBKA. HarJIsIHBIC, o

5 HarJIsIHBIC Temarndueckuii
HCXOJTHOTO [IpakTyeckas MPAKTUYECKHUE.

. MaTepUalIbl KOHTPOJIb.
BEIECTBA, 00bEMY pabora.
WA KOJIMYECTBY
BEIIIECTBA,
coZepoKaIlero
OMPENCIEHHYIO
JIOJTIO IPUMECEH.
Ilonoxkenue azora
u pochopa B
MEePUOINYECKOMN I
oBasl.
CHCTEME pyn NutepakTuBHas Ornenka
TeopeTnyeckas CrnoBecHEIE,
6 XUMHYECKUX JIOCKa, HaBBIKOB.
IMOArOTOBKA. HarJIsIHbIC, o
6 3JIEMEHTOB, HarJIsaHbIe Temarnueckuii
[IpakTrueckas MPaKTUYECKHUE.
CTPOEHHUE UX MaTepUalibl KOHTPOJIb.
. pabora.
aToMOB. A30T:
CBOICTBA U
MIPUMEHEHHUE.
CsoiicTBa Ipymmosas
KOHIIECHTPUDOBAHH ) HNuaTtepakTuBHAA OI_ICHKa
6 N LICHTP vp Teopetnueckas CrnoBecHEIE, I?ocxa HABEIKOB
H a30THOM .
OH a30THO IIOArOTOBKA. HarJIsIHbIE, ’ .
7 KUCJIOTBL. HarJIsIHbIe Temarnueckuii
[IpakTnueckas MIpaKTUYECKHUE.
Marepuabl KOHTPOJIb.
pabora.
AMMHAK. I'pynnosas
6 duznyeckue u ’ Cnosecnele, NutepakTrBHas Orenka
TeopeTnueckas

3 XUMHYECKHE HarJIs1THBIC, JOCKa, HaBBIKOB.

i TOATOTORKA. IIPaKTUYECKUE HarsigHbIC TemaTuueckuit
CBOMCTBA. [IpakTrueckas
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[Tonyyenue u pabora. MaTrepuabl KOHTPOJIb.
MIPUMEHEHHUE.
Ilonoxenue
yriiepoja u
KpEMHHS B
MEPUOAUICCKOM
PHOZ I'pynnosas. WNHTepakTuBHas
CHCTEME OrnecHka
Teopernueckas CrnoBecHEIE, JIOCKa,
6 XUMHYECKUX HaBBIKOB.
IIOJITOTOBKA. HAaTrJISHEIC, HATISTHEIC .
9 DJIEMEHTOB, Temarnueckuit
[IpakTuueckas MpaKTUYECKUE. MaTepHuabl
CTPOCHHE UX pabora KOHTPOJIb.
ATOMOB. '
AnnoTponHbie
Mo (UKaAITIN
yIJepoa.
XuMHeCKHe ['pynmosas. UHTepaKTHBHAS
CBOIiCTBA Ornenka
7 Teopetnueckas CrnoBecHEIE, JIOCKa, HABLIKOE
yrjiepoa. MOATOTOBKA. HarJISaHEIe, HArJISHEIe .
0 AncopGuus Temarnueckuii
: [IpakTrueckas MpaKTUYECKHE. MaTepHuabl
KOHTPOJIb.
pabora.
Kpemnnii u ero I'pynnosas. WNHTepakTuBHas Ouerka
7 COEIMHEHHUS. Teopetnueckas CrnosecHEIe, JIOCKa, HABLIKOE
1 Crekino. [{emenT. NOAr0OTOBKA. HarJsaHbIe, HarjasgHbIe TeMaTI/I‘IeCI;I/Iﬁ
[IpakTyeckas MPaKTUYECKHUE. MaTepUalIbl
KOHTPOJIb.
pabora.
O6o06maromee
ottt ['pynnoBas. NutepakTuBHas
3aHATHE 110 Onenka
Teopernueckas CrnoBecHEIC, JIOCKa,
7 METOoIaM U HaBEBIKOB.
IMOATOTOBKA. HarJsIAHbIC, HarJsSIAHbIC .
2 pueMaM peleHUs Temarudeckuit
[IpakTnyeckas MPaAKTUYECKHUE. MaTepUalIbl
XHMHYECKHUX 33124 pabora KOHTPOJIb.

(oTuer yJyammxcs).
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Cnmcok Jiurepatypsl

Cnucok numepamypul 0151 y4aujuxc:

1. Jlynun B. B. Xumus. Becepoccuiickue onumnuaasl. Bein. 2./ B. B. Jlynum,
O. B. Apxanrensckas, U. A. TronbkoB. — U3a-Bo: [Ipocsemenne. — 2012 . -
144 c;

2. OueHp HecTaHJapTHBIE 3aAaun 1o xumuu. [lox pen. npod. M.: MITHMO,
2015;

3. N. A. Jleencon «Xumuueckue snemeHts» (M.: ACT, 2017);

4. B. B. Epemun. «Teoperuueckas W MaremMaTuueckass XuMuUs IS
IIKOJBHUKOBY (2-¢ u3z., M.: MITHMO, 2014).

Cnucok n1umepamypeol 013 nedazo208:

1. Jlucuupia A.3., 3eiipman A.A. OdeHb HECTaHIAPTHBIC 3aJa4d IO XUMHH.
M., MITHMO, 2015;

2. Cpuranbko M.B., Kucun B.B., Uypano C.C. CranmapTHblE aJTrOPUTMBI
pElIeHs] HECTAaHAAPTHBIX XUMUYECKUX 3a/ad. M., XuMuueckuil GpakynbTer
MI'V um. M. B. JlomoHocoBa; M., Beiciuii xumudeckuii kominemk PAH;
M., MznatenbctBo dusznkomatematudeckoi nurepatypsl (PU3MATIINT).

2012. B cBobogHoM nmoctyme: http://www.chem.msu.ru/rus/school/svitanko-

2012/welcome.html ;

3. Csurtanbko U.B., Kucun B.B., Uypano C.C. OnumnuaaHple 3amadu IO
xumun. M., MOX PAH, 2017,
4. Jlynun B.B., Ky3emenko H.E., PeokoBa O.H., Henatinenko B.I'., Xumus 21

BCKaA.


http://www.chem.msu.ru/rus/school/svitanko-2012/welcome.html
http://www.chem.msu.ru/rus/school/svitanko-2012/welcome.html
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OopasoBarteabHbie UHTEepHET-pecypchbl 10 XUMUM:

1. Enunas xomnekius nudpoBsix 00pa3oBaTEIbHBIX PECYPCOB.

[Mpeamernas komnekuus «Xumus». http://school-collection.edu.ru/collection

2. Xumus B npe3eHTanusx. https://prezented.ru/himiya/
3. Heopranuueckas xumus. BUJEOOTIIbITHI.

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

4. DnekTpoHHOE cTpoeHue aroma. Nttp://www.xumuk.ru/esa/
5. Tlepuoauueckas cucrema 3nementos. hitp://periodictable.ru/

http://webelements.narod.ru/

6. Ilkonsubie HaBbiku. https://skills4u.ru/school/himiya/class9/

7. 3amaun Becepoccuiickux 1 MeH1eNeeBCKUX XUMUUYECKUX OJTMMITHAT — B

cB0OOTHOM JtocTytie: http://www.chem.msu.ru/rus/elibrary/



http://school-collection.edu.ru/collection
https://prezented.ru/himiya/
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5B%5D=51&subject%5B%5D=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5B%5D=51&subject%5B%5D=31
http://www.xumuk.ru/esa/
http://periodictable.ru/
http://webelements.narod.ru/
https://skills4u.ru/school/himiya/class9/
http://www.chem.msu.ru/rus/elibrary/
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