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Paznen 1. KoMniiekC OCHOBHBIX XapaKTEPUCTHUK JONOJHUTEIbHOM
o01meo0pa3oBaTe/IbHOM 001Iepa3BUBaOLIel IPOrPaMMbI
1.1. HopmatuBHasi npaBoBasi 0a3a K pa3padoTKe JONMOJHUTEIbHBIX
001meo0pa3oBaTe/IbHbIX IPOrPaMM:

— @epaepanbHbiil 3akoH Poccuiickoit @exnepanuu ot 29 nexadbps 2012 roga Ne
273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny;

— IIpukaz MunucrepctBa mnpocBemienus Poccuiickon @enepanuu  OT
27.07.2022 Ne 629 "O06 ytBepxknenuu Ilopsnka opraHu3aii U OCYIIECTBICHUS
00pa30BaTeNbHON JACSITENBHOCTH IO JOMOJHUTEIBHBIM 00IIe00pa3oBaTEIbHBIM
nporpammam’”

— Tlpuxa3z MunucrtepctBa npocsenienust PO ot 3 centsops 2019 r. N 467 «O6
yTBepxkaeHun  lleneBoit  Mojenum — pa3BUTUSL ~ PETHOHAIBHBIX  CUCTEM
JIOTIOJIHUTEILHOTO 00pa30BaHUsl JIeTe» (C U3MEHEHMSIMH M JOTOJHEHUSIMU,
npuka3 Munnpocsemenuss PO ot 2 ¢gespans 2021 r. N 38, (13MeHeHHs] BCTyNAIOT
B cuiy ¢ 25 mas 2021 r.);

— IloctanoBneHue I'1aBHOro rocyAapCTBEHHOTO CAHUTApHOTO Bpaua PO ot 28
centsiopst 2020 r. N 28 «O0 yrBepxknennn canutapubix npasmi CIT 2.4.3648-20
«CaHUTapHO-IMUJIEMHOJIOTUYECKUE TPEOOBaHUS K OpraHU3aldsiM BOCIUTAHUS U
OoOy4YeHHMsI, OTABIXA M 03I0POBIICHUS JIETEH U MOJIOICIKI»:

— Pacnopsbxkenue IlpaButensctBa PO ot 31 mapra 2022 r. N 678-p O06
yTBepkaeHnn KoOHIenuu pa3BUTUS JTOTIOJHUTEILHOTO OOpa30oBaHUS JETed 0

2030 .

1.2. HamnpaB/jieHHOCTb POrpPaMMBblI

HampaBneHHOCTh ~ JOMOJHUTENBHOW  0Opa30BaTENBHON  MPOTPaMMBI
€CTECTBEHHOHAYYHOM! HaIPaBJICHHOCTH. Jlannas JOTIOJTHUTENbHAS
oOpa3oBarenbHas MporpaMma HalpaBjieHa HAa PacUIMPEHHE TEOPETHUECKOUN 0a3bl
yuyaluxcs 1o XUMUHU, KOTopasi CKJIaJbIBaeTcsl B 0011e00pa30oBaTeNbHOM MIKOIE, a

TAKKC Ha pa3BUTHEC OCHOBHBIX MOHSITHHI O6H.I€ﬁ XUMUU.
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1.3. YpoBeHb ocBOeHHsI NpOrpamMMbl — 0a30BbId, B COOTBETCTBHH C
MeTonuyecKuMH PEKOMEHAAIMSAMU 10 MPOECKTUPOBAHUIO  JTOMOJHUTEIBHBIX
oOlIepa3BUBAIONIMX  MporpamMM  (BKJIIOYasi Pa3HOYPOBHEBHIE  MPOTrPAMMBbI)
MUHHUCTEpCTBa 00pazoBanusi U Hayku PD (mucemo ot 18 HosiOps 2015 1. Ne 09-
3242).

1.4. AKTYyaJbHOCTH NPOTrPaMMBbI

AKTyaabHOCTb IPOrpamMMBl OIpeaesIeTCs NOTPEOHOCTHIO
COBEpIICHCTBOBAHUS METOAMKM MOJITOTOBKHA OOyYarolMXcsd K YYacTUIO B
OJIMMITMAJAX IO XUMHUU B acCIEKT€ pa3BUTUSA IIO3HABATEJIBHOIO HWHTEpEca H
CIIOCOOHOCTEN yJaluxcs K U3y4eHUIO XUMHH.

JlaHHasi OMOJHUTENbHAs OOlIepa3BUBAIOLIasi NporpaMMa COOTHOCUTCS C
TEHJECHUUSMH Pa3BUTHUS JOMOJHUTENBHOrO 00pa3oBaHus U corinacHo Konuenuuu
Pa3BUTHUS IOMIOTHUTEILHOTO 00pa30BaHUs CIIOCOOCTBYET CO3/IaHUIO0 HEOOXOIUMBIX
YCIOBUHM JJI TMYHOCTHOI'O Pa3BUTHS OOYyYaroIIMXCs, NO3UTUBHOW COLMAIN3ALUN
Y IpO(heCCHOHATIBLHOTO CaMOOIIPEEIICHHUS.

[IporpamMma Ha COBpEMEHHOM 3Tare pa3BUTHs 00ILECTBA OTBEUAET 3aIpocam
neTei u poauteneit: GopMHUpYeT COLMATIBHO 3HAUMMBbIE 3HAHUS, YMEHUS U HABBIKH,
OKa3bIBA€T KOMIUIEKCHOE OO0yuarollee, pa3BUBAIOIIEE, BOCIUTATEIBHOE U
3I0poBbECOEperaroiee Bo3AecTBIE.

1.5. OriimyuTe/ibHbIE 0COOCHHOCTH MPOIPAMMbI

3a OCHOBY pa3pa0OTaHHOW TMPOTpaMMbl  B3ATa  JIOMOJIHUTEIbHAS
oOmieoOpazoBarenbHas —oOIepa3BUBaroias mporpaMma «XuMmus. BBomHbIN
OJIMMITMAJHBIN Kype», cocTaButellb TuxonoB Tumyp IlaBinosuy.

B mnpomecce mpoBeneHuss 3aHATHH MO JAaHHOM TporpamMme OOJIBIIOe
BHUMaHHE yzesseTcs pa30opy 3ajay, BCTPEUYAIOLIUXCS B PA3IMYHBIX OJUMITHAIaX
10 XUMHUH.

1.6. Illeqb 1 3a1a4u NPpOrpaMmMbl

Henanb: 1oOBBbINIEHHME W pa3BUTHE  [O3HABATEIbHBIX  HMHTEPECOB,

UHTEIJICKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH, yualuxcs B Ipolecce



BBITIOJTHEHHSI  DKCIIEPUMEHTAIBHBIX, HCCIEAOBATEIbCKUX  3a7ad, pEIIeHUs
HECTAHJIAPTHBIX XUMHYECKHX 3a]1ad.

3apaun:

Oo0yuaromue:

— OBJIAJICHUE KIIFOYCBBIMU IOHATHSAMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeaMeTHas 00JacTh, paclo3HABAaHHE COOTBETCTBYIOIIMX
UM TIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBAThH PA3TUIHBIC
MOJIXOJIbI K M3YUCHUIO SBJICHHIA, XapaKTEPHBIX I H3y4aeMOUl TIPEeIMETHOM
o0acTy;

— yMEHHE pemaTh, KaK HEKOTOpbIE IPAKTHYECKHE, TaK W OCHOBHBIC
TEOPETUYECKHE 3a7aud, XapaKTEepHbIC IS HCIIOJIB30BAHHUS METOJOB W
WHCTPYMEHTAPHS JAHHOW MPEIMETHON 00IacTH.

Pa3BuBawimue:

— HWCKaTh M HaXOJUTh 00OOINEHHBIC CIIOCOOBI PEIICHUS 3a7ad, B TOM YHCIIC,
OCYIIECTBIIATh Pa3BEPHYTHIH MH(POPMAIIMOHHBIN MOWCK M CTaBUTh Ha €ro
OCHOBE HOBHIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

— BBIXOAUTH 32 paMKH  ydeOHOro TmpeaMera UM OCYIIECTBIIATH
IIeJICHANPABICHHBI TIOUCK BO3MOXKHOCTEH IJIT IIMPOKOTO TIEpeHoca
CPEJICTB U CITIOCOOOB JICHCTBUS;

— WCTOJB30BaTh PA3UYHBIC MOJICTBLHO-CXEMAaTHUYECKHE CpEAcTBa IS
NPEJCTABICHUS CYIICCTBCHHBIX CBSI3¢d W OTHONICHHWM, a Takke
IPOTUBOPEYHH, BBISIBJICHHBIX B HH(POPMAIIMOHHBIX HCTOYHHKAX;

— MCHATb U YACPKUBATH PAa3HLIC ITO3UIIVHA B MMO3HABaTEIbHOM JACATCIIbHOCTH.

BocnuraTte/ibHbIE:

— BOCHHMTBIBATh IO3UTHBHOE HSMOIMOHAJIBHO-IICHHOCTHOE OTHONICHHE K
MO3HAHUIO OKPYXKAIOIIET0 MUpPA, WHUIIMATUBHOCTH, JIFOOO3HATEIBHOCTH B
MPOLIECCE U3YUECHUS SABJICHUMN PUPOJIBI;

— CaMOCTOSATENIbHO OMNPEAEIATh LN, 3a1aBaTh MapaMeTpbl U KPUTEPUHU, 11O

KOTOPBIM MOKHO OIIPEACIIATH, UTO LCJIb NOCTUTHYTA,



— BOCHHTaHHE YOSKICHHOCTH B BOBMOXXHOCTH MO3HAHUS 3aKOHOB TPUPOJIBL;
— (opmupoBaHUe CIOCOOHOCTH K CAMOKOHTPOJIIO U aKKYPAaTHOCTH;
— TIOBBIIIEHUE KYJIBTYPhI OOIIEHUS U TOBEJCHUS.
1.7. Kareropusi yuammuxcsi
[IporpamMMa OpHEHTHpPOBaHAa Ha JOMOJHHUTENbHOE OOpa3oBaHHME JeTel
Bo3pacTta 14 -16 net (8-9 kiacc).
1.8. Cpok peanuzanum 1 00beM NPOrpaMMbl
Cpox peanuzaruu nporpamMmmbl — 1 rog. O6beM nporpammsel — 144 vaca.
1.9. ®opmbl opranu3anum 00pa30BaTEJbHON JAEATEILHOCTH M PEKUM
3aHATHH
3aHATHUS TNPOBOJATCS B OJHOBO3PACTHOM Tpymme. YHUCIEHHBIA COCTaB
rpynnsl 12-15 genosexk.
dopmbl  OpraHu3alii  00Pa30BATEIILHOW JIEATCIBHOCTH — TPYIIIOBbIE,
WHIUBUyaJIbHBIE.
Buel 3aHaTHI: TEOpeTUUECKHE U TPAKTUYECKUE 3aHSTHS.
Pexxum 3aHATHI: 3aHATHS IPOBOJATCS 2 pa3a B HEAENIIO 10 2 Jaca.
[TpoaomKUTENbHOCTD 3aHATHI — 45 MUHYT, epepbIiB 10 MUHYT.
1.10. Ilnanupyembie pe3yabTAThl OCBOEHUS IPOrPaMMbI
[To ntoram oOy4eHus y yqamuxcst 0yayT cpopMUpPOBaAHBI:
JIMYHOCTHBIE Pe3yJIbTATHI:
- MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, 3HAYUMOCTHM HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIQJICHUE JIOCTOBEPHOU MH(pOpPMALUE O MEePEAOBBIX JTOCTIKECHHUSIX U OTKPBITHAX
MHUPOBOM M OTECYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;
- c(hOpMHUPOBAHHOCTh MO3HABATEIbHBIX WHTEPECOB u MOTHBOB,
HaIpaBJICHHBIX HA HW3YYCHUE 3aKOHOB MPHUPOJIbI, WHTEJUICKTYalbHBIX yMEHUMN
(Ioka3piBaTh, CTPOUTH PACCYXKIICHUS, AaHAIU3UPOBaTh, CpPAaBHUBATh, [e€1aTh
BBIBO/IbI U IPYTOE);

- YMCHHUA NIPUMCHATb TCOPCTUYCCKUC 3HAHUWSA 110 XUMHWH IS PCHICHUA 3a/1a4,



- UHTEpPEC K HOBOMY COJEpPKAHUIO M HOBBIM CHOCOOAM IO3HAHMS
OKPYXAaIOILEro MUpPa;
- o0namaeT KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTbIO B  OOIIEHHH U
COTPYIHHYECTBE C APYTUMU OOYUArOITUMUCS;
MeTtanpeameTHbie pe3yJibTaThl:
OOyyaromumiicst Hay4YnUTCS:
- aHaJIM3UpPOBaTh, CPABHHUBATh, KJIACCU(PUIUPOBATH M 0000mmaTh (GakTbl U
SIBJICHUS. BBISIBISTD IPUUMHBI U CIEJICTBUS IPOCTHIX SIBICHUM;
- HNOHMMATh U COOJIOJATh MOCJEN0BATENILHOCTh JEUCTBUM, MPEIbIBISIEMYIO
JUISL peLIeHus 3a/1ay;
- (¢uKcHpoBaTh CBOE 3aTPyJAHEHUE B YUEOHOH AESTENIbHOCTU MPU TOCTPOCHUU
HOBOT'O Crioco0a peleHus 3a/1ay;
OOyyaronuiics Moiay4YuT BO3MOKHOCTD:
- IPOSIBIISATH IO3HABATEIbHYIO HHULIUATUBY;
- OTIPEAETSATh NPUINHY 3aTPYIHEHHS B YI€OHOU e TEIBHOCTH;
- COIIOCTABJIATH MOJyUYEHHBIN PE3yJIbTAT C 3a/IaHHBIM YCIIOBUEM;
- KOHTPOJIUPOBAaTh CBOIO JESTEIIbHOCTb, OOHApYyXMBaTb U HCIPABIATH
OIINOKU;
- BBITNOJIHATH CAMOOLIEHKY pe3yJbTaTa CBOEH y4eOHOM eATeIbHOCTH.
IIpenmeTHbie pe3yJibTATHI:
VYyammecs T0/KHbI 3HATh:
- packpbiBaTh Ha MpHUMEpPax poJib XMUMUU B (OPMUPOBAHUU COBPEMEHHOM
HAYYHOW KapTUHBI MUPA U B MPAKTUIECKON NIEATEITHHOCTH YEJIOBEKa, B3aMOCBS3b
MEX1y XUMUEH U IPYTUMH €CTECTBEHHBIMU HayKaMUu;
- yCTaHaBIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aTOMOB
XUMHYECKHUX JJIEMEHTOB WM TEPUOJUYCCKUM H3MEHEHUEM CBOMCTB XUMHYECKHX
AJIIEMEHTOB U HMX COEJUHEHHH B COOTBETCTBHM C TOJOXEHHEM XHMHUYECKUX

9JICMCHTOB B HepI/IO,Z[I/I‘ICCKOﬁ CUCTEMCE,



- CTpPOEHHUsI aTOMa, XUMHYECKOW CBSA3M, AJIEKTPOJUTHUYECKON TUCCOLMAIIIU
KUCJIOT M OCHOBAaHMI; yCTaHaBIMBAaTh NPUYUHHO-CJIECACTBEHHBIC CBSI3H MEXIY
CBOMCTBaMHU BEILIECTBA U €0 COCTABOM, U CTPOCHHUEM;

- ONPENENATh XapaKTep Cpelbl B pe3ysibTaTe THAPOIN3a HEOPraHUYECKHUX

BCIICCTB;

MPUBOJIUTH IPUMEPHI OKHCIHUTEIBHO — BOCCTAHOBUTEIBHBIX PEAaKIUN B
IpUPOJE.

VYyammecs 10JKHBI YMETh:
- BBIIIOJIHATh XMMHYECKUN 3KCIEPUMEHT 10 PACIIO3HABAHUIO U IOJyYECHHIO
HEOPTraHWYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccamM COEIUHEHUH, B
COOTBETCTBUM C IpaBWJIaMU U MpueMaMu 0e30macHOi paboThl ¢ XUMHUYECKUMU
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBaHUEM;
- IPOBOJUTH pPAcyYeTbl HAa OCHOBE XUMHUYECKMX (OpMYJI U ypaBHEHUI
peaKLHnii;
- pacueTbl MacCoBOM J0JiM (MacChl) XMUMHYECKOTO COCJAMHEHUS B CMECH;
- pacueThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTOB PEaKIUU, €CIIH
OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH );
- pacyeTbl MAacCOBOM WM OOBEMHOM IOJM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETHUYECKH BO3MOKHOIO;
- pacyeTsl TEII0BOro 3pexra peakiuy;

- pacdeTbl 00bEMHBIX OTHOIIICHU Ta30B MPU XUMHUECKUX PEAKIIUIX;

pacdeTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, ECITH
OIHO W3 BELIECTB [aHO B BHUJIE PACTBOpa C ONPEACICHHOW MAaCCOBOW JOJIEU
PacCTBOPEHHOIO BEILIECTBA;

- yCTaHaBJIMBATh B3aUMOCBSI3M MEXAYy (akTamMu W Teopuel, MPUUYUHOU U
CJICJICTBUEM TPU aHAIU3E MPOOJIEMHBIX CUTYyallud U OOOCHOBAHUU MPUHUMAEMbIX

PEIIEHU HA OCHOBE XUMUYECKUX 3HAHUM.

Pasnen 2. Conepxanue nporpaMmal



2.1.

Y4eOHO-TeMATHYECKNH IIJIAaH

Koaun4yecTBO yacoB

dopMbI
HaumenoBanue B TOM 1HCJIC p
Ne O NPOBeACHUS
Y BCEro | Teop. | MHPaKT. KOHTPOUIS
TleDEOHATAILHLLC O1ieHKa HaBLIKOB.
1 P 6 3 3 TemaTnueckuit
XUMHYECKUAE TTOHATHS.
KOHTPOJIb.
Ctpoenue atoma. OneHKa HAaBBIKOB.
2 8 4 4 TemaTnueckuit
KOHTPOJIb.
XUMHYecKkas CBA3b U OneHka HaBEIKOB.
3 | ee oOpa3oBaHue B 6 3 3 Tematuueckuit
XUMHUYECKOM pEeaKIuu. KOHTPOJIb.
[lepunoauueckuii 3aK0H
i TlepHOTIIECKAs OneHka HaBEIKOB.
4 P 8 4 4 TemaTnueckuit
Ta0mia KOHTPOJIb
J.1.Menpaeneena. POJIB.
OneHka HaBEBIKOB.
5 | XumMuueckue peakiuu. 20 10 10 TemaTnuecknit
KOHTPOJIb.
OneHka HaBEBIKOB.
6 | PacTBOpHL. 4 2 2 Tematuueckuii
KOHTPOJIb.
Baxxuenmme kiacchl O1ieHKa HaBBIKOB.
7 | HEOpraHUYECKUX 18 9 9 TemaTuueckui
COCMHECHUM. KOHTPOJIb.
Tepmoxumus,
CKOPOCTh XMMHUYECKOM O11eHKa HaBBIKOB.
8 | peakuuu u 12 6 6 Tematuueckuii
XUMHUYECKOE KOHTPOJIb.
paBHOBECHE.
[ToBeeHNE BEIISCTB B Onenka HABBIKOB.
9 pacTBOpax. 10 4 6 TemaTuueckuit
KOHTPOJIb.
10 Knaccudukanus 18 9 9 O1ieHKa HaBBIKOB.
npeajaraéMbix Ha TeMaTHYeCKHi
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OJIMMITHAJIE 3a4a4 110 KOHTPOJIb.
THOAM 1 METOJAM
pelieHus.
O1ieHKa HaBBIKOB.
11 | Meramsl. 12 6 6 TemaTuueckuii
KOHTPOJIb.
18 9 9 O1ieHKa HaBBIKOB.
12 | Hemeramisr. TemaTnueckui
KOHTPOJIb.
Obobmaromee 4 - 4 O11eHKa HaBBIKOB.
3aHITHE 110 METOIaM U TeMaTHueCKii
13 | mpuemam penieHus KOHTPOITb.

XUMHUYECKUX 337124
(oTueT yyamnmxcs).

Bcero 144 69 75 -

2.2 Copep:xaHue y4e0OHOI0 IJIaHA
Tema 1. IlepBoHayaIbHbIEe XUMHUYECKHE MOHATHSA.

Teopus: @u3nyeckue SBJICHUS B XUMUU: JACTWUISIUWS, KPUCTAJLIMA3ALHUS,
BHITIAPMBAHUE M BO3TOHKa BENIECTB, IeHTpudyrupoBanue. [IpuzHaku u yciaoBus

MMPOTCKAaHUA XUMHYCCKHUX peaKquI. XuMHyecKasi CHMBOJIMKA. 3HAKH XUMHYECKHUX

AJIIEMEHTOB M MPOUCXOXKACHUE MX Ha3BaHUU. Xumuueckue ¢popmyibl. UHIEKCH U
ko3 ¢unuenTsl. OTHOCUTENbHBIE aTOMHAasT W MOJIEKYJsipHas Macchl. Pacuer

MacCOBOM 1011 XMMHUYECKOT0 3JIeMEHTA MO (popMyJie BEIECTBA.

llpakmuxa: Haxox1eHue OTHOCUTEIIBHON MOJIEKYJISIPHOM MacChl BELIECTBA I10 €T0

xumuyeckoi popmyie. Paznenenne cmeceil. Pacuér coctaBa cmecei.
Tema 2. CTpoeHue aToma.

Teopus: V3meHeHue yuciaa TPOTOHOB B SApEe aTtomMa - 0OOpa3oBaHUE HOBBIX
XAMUYECKUX DJJIEMEHTOB. [3MeHeHne uyuncna HEUTPOHOB B AApEe aroma -
oOpa3zoBanue u30TOMOB. COBPEMEHHOE OIPEJCICHUE TMOHATUSA «XUMHYCCKHM
aneMeHT». M30TOmbl KaK Pa3HOBUIHOCTH ATOMOB OJHOTO XMMHYECKOTO 3JIEMEHTA.

Onektponsl. [lepuoanueckas cucrema xumuueckux syemeHToB 1. . Menaeneera
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U CTPOCHUEC aTOMOB! (1)I/I?>I/I‘{€CKI/Iﬁ CMBICJI ITOPAAKOBOI'O HOMEpaA 3JICMCHTA, HOMEpA

IPYIIIbI, HOMEpa NEPUOAA.

IIpakmuka: pemenue 3ana4. CocTaBieHUE dIEKTPOHHBIX U rpaduyeckux Ghopmy

aTOMOB, OIPEIECIICHUE 3JIEKTPOHOB BHEIIHETO YPOBHS U BAJICHTHBIX 3JICKTPOHOB.
Tema 3. Xumuueckas cBsi3b U ee 00pa30BaHUe B XMMHUYECKOH peaKIuu.

Teopus: Pa3HOBUIHOCTH XUMHUYECKUX CBs3ei. CTeneHb okuciieHus. OnpeneeHue
CTETICHU OKHCIICHUS OJJIEMEHTOB II0 XWUMHUYECKOW ¢opMyse COeIUHEHUSI.
Baxnenmme OKdACIMTEIM W BOCCTaHOBUTENW. [Ipomeccel OKucieHuss u
BOCCTaHOBJICHUs. BnusHue cpeasl Ha Hampasienue OBP. TMaapBanuueckuii
anemMeHT. Psg HampsbkeHusT  METayuioB.  AJUIOTPONHBIE  MOAU(DUKAILIUM.

KpI/ICTaHHI/I‘-ICCKI/IC PCUICTKH.

Hpakmuka J pC€UICHUC 3aaa4.

Tema 4. Ilepuoamueckmii 3axkoH u Ilepumoaumyveckas Tadamma JI.HU.

Menaeiieena.

Teopus: llepumonudueckas cUCTeMa KaK CIPABOYHOE IOCOOME IS TOTYUYSHHUS
CBEJICHUM O XUMHYECKHUX dJIeMeHTaX. llepuonuueckas  cucteMa  XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa u CTpoeHHE aTOMOB: (DU3UYECKUN CMBICI

MOPSIAKOBOIO HOMEPA JIEMEHTa, HOMEPA IPYMIIbl, HOMEpa MepUoa.

ITepuomnueckas cucrema xumuueckux isnemeHTtoB JI. WM. Menneneesa, ee
CTPYKTypa: Mayible W OOJbIINE MEepUOAbl, TPYNIbI U MOATPYNIbI (TJIABHAS H
noboynHast). Hekoropeie 3akoHoMmepHocTH B llepuoamueckoit  Tabmuie

JI.1. Menpaeneena.

Ilpakmuxka: pemenue 3aaa4. CoCTaBI€HUE AIEKTPOHHBIX U TpapuUIecKux GopMy

aATOMOB, OIIPCACICHUE BJICKTPOHOB BHCIIHETO YPOBHA U BAJICHTHBIX 3JICKTPOHOB.

Tema 5. XumMunueckue peakuuu.
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Teopusa: XUMHYECKHE pEaKIMH. YPABHEHHUS XUMHUYECKHUX peakuuu. MosspHas
Macca. 3aKOH COXPAaHEHHsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHEHHUA. TeniaoBon
3p(PeKT XUMHUECKUX peakluuid. Peakuuu 3K30TEpMUYECKUE U SHAOTEPMHUECKHUE.
Monsipablii  00beM ra3000pa3HbIX BemiecTB. KpaTHble €IMHMIIBI KOJIHYECTBA
BemiectBa. KonmdectBo BemectBa. Monb. MonspHas macca. Monsipablii 00beM
ra3oB. 3akoH AsBoragapo. IloctossHHas ABoraapo. YpaBHenuwe Kiraneiipona-
MenpeneeBa. CBsi3b MEXIYy YMCIOM MOJIEH rasza, €ro TeMIepaTrypoil, 00beMoM U
JaBJieHUEM. BpluucieHus 1o XuMUYeckuM (GopMyslaM U XUMHYECKUM
ypaBHeHusAM. Kiaccupukanys XMMUUECKUX PEAKIMM: COSAMHEHHUS, Pa3JI0KEHUS,
3aMenIeHNs. YPAaBHEHUS OKHUCIMTEIbHO-BOCCTAHOBHUTENBHBIX peakuui. Peaknnn

MOHHOT'0 OOMEHa U YCJIOBUA UX ITPOTCKAHUA.

Hpakmuka: pemicHUC 3a4a4 C YCIIOKHAIOIMUMHA 3JICMCHTAMH 110 HGOpFaHI/I‘ICCKOﬁ

XHUMHUH.
Tema 6. PacTBOpBbI.

Teopua: PactBopsl. Kak mnpoucxomut pactBopeHue. HacepllieHHbIE pacTBOpHI.

KonueHrpanus pacreopa.
IIpakmuka: pelIeHne 3a1a4 XUMUYECKUX OJMMIINAJ POIUIBIX JIET.
Tema 7. BaxHelilue KJIaCChl HCOPTAaHUYECKHUX COCIMHEHMH.

Teopus: TlepBoHaualibHBIE CBEJCHUS O Kjaccax coequHeHUM. OKCUIbI, KUCIOTHI,
ocHoBaHus, coyid. CocraByieHue GpopMya OMHAPHBIX COCAUHEHUM, OOUUNA CIOCO0
UX Ha3bIBaHUS. bBHHapHbIE COEIMHEHUS: OKCHIbI, XJOPUIbL, CYIb(QUIBL.
CocraBnenune ux (opmyn. IIpeacraBurenu OKCHIOB: BOJAA, YIJICKUCIBIA Ta3 H
HerauieHas W3BeCThb. llpencraBurenu JEeTydnx BOJOPOIHBIX COEIUHEHUM:
xjopoBogopon u ammuak. Kucnorel. Krnaccudukamus kucimoT. XUMHUYECKHE
cBOMCTBAa. MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS peakuuid KAcIoT. OCHOBaHMS, UX
COCTaB U Ha3BaHUs. PacTBOprMOCTh OCHOBaHMI B Bojie. Tabnuua pacTBOPUMOCTH
TUAPOKCUIOB U cosner B Boxe. [IpencraBurenu Imenoden: TMAPOKCHIBI HATPHS,

KaJIuia U KaJIbIIUA. [IoHsiTHE O KAUECTBEHHBIX pCaKuuiXx. I/IHI[I/IKaTOpBI. HN3MeHeHue
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OKpaCKHu  HMHIHUKATOPOB B HICJIO‘{HOfI cpeac. CBs3b MCXKIY  KiIacCaMHu

HCOPIraHU4YCCKUX COCHHHCHHﬁ.

Ilpakmuka: pemieHue 3anad. BerymciieHHe Macchl pPacTBOPSAEMOIrO BELIECTBA U
pacTBOpUTENSA, HEOOXOIUMBIX IS TPUTOTOBICHHUS OMNPEACIICHHOM MAaccChl
pacTBOpa ¢ U3BECTHOM MacCOBOM J0JIEN PaCTBOPEHHOTO BellecTBa. Pemenue 3amaq

XUMHWYCCKUX OJIHMIINAI ITPOMIBIX JICT.

Tema 8. Tepmoxummusi, CKOPOCTbh XHMHYECKOW peakUd H XHUMHYECKOE

paBHOBecHeE.

Teopus: TemnoBoit »hdext xumuueckoi peakuud. OCHOBHBIE 3aKOHBI
TepMoxuMud. Teruiota oOpa3oBaHMs BelleCcTBA U3 3JIeMEHTOB. CraHmapTHas
sHTaNbBIUS 00pa3zoBaHus. [loueMy Bce BO3MOXKHBIE XUMUUYECKUE PEAKIUH €Ile He
Ipou30UUIM? DHEprus akThuBauud. [IoHATHME O CKOPOCTH XMMHYECKOW PEaKLUU.
CkopocTh XUMHUYECKOW peakuuu. KuHeTnyeckoe ypaBHEHHE W KOHCTAHTa
CKOPOCTH. 3aKOH JEHCTBYIOIIMX Macc. Peakuuum rOMOTreHHbIE M TE€TEPOTCHHBIE.
@akTOpBl, BIUAIOMIME HA CKOPOCTh XUMUYECKOW peakunu. Karanu3. Xumudeckoe

paBHoBecue. [Ipunnun Jle - [llarense.
IIpaxmuxa: pemieHue 3a/1ad XUMAYECKUX OJTMMITHAJ MPOUUIBIX JIET.
Tema 9. [loBeneHnue BeecTs B pacTBOPAax.

Teopus: CunbHbIe M cia0ble ANEKTPOJHTHL. KOHCTaHTa M CTENEeHb JUCCOIUAIINH.
3aBUCUMOCTh CTETIEHU AUCCOLUAIMU OT KOHIIEHTpaluu. BogopoaHbiil moka3aresnsb.

[Txama pH. I'maponm3 conen. ' maponus conen.

Ilpakmuxa: Pacy€Tbl MO ypaBHEHUSM HECKOJBKHX IOCJIENOBATEIBbHBIX PEAKIUU.
[Ipumepsl TpOTEKaHUs Pa3IUYHBIX PEAKIUN MEXKIY [JaHHBIMU BEIECTBAMHU B

Pa3JINYHbIX YCIIOBUAX.

Tema 10. Knaccupukanus npeaiaraeMbix HA OJIMMIKAAE 32124 10 THIIAM U

ME€TOAaM peIICHUs.

Teopusa: 3anaun Ha [IPUMECHU. Hctopuuecku crnoXuBlIMecs (TpUBUAILHBIE)

Ha3BaHWA HCKOTOPBIX BCHICCTB, cMecer M pacTBOpPOB. Pemenue 3agady ¢C



14

UCIOJBb30BaHUEM 3aKOHAa OOBEMHBIX OTHOWIEHMH. CnocoObl  BBIpaXKEHHUS
KOHIICHTpAIlUd pacTBOPOB. BriBoa xumuueckodt ¢opmynsl. OTHOCUTENbHAs
IUIOTHOCTh Ta30B. OObEMHBIE OTHOILEHUS Ta30B MPU XUMHUYECKUX PEAKIUIX.
Pacyersl 1o ypaBHEHUSM XUMHYECKHX peakuui. Baxkneimue Qusnueckue

BEJIMYMHBI, XapAKTEPU3YIOIINE aTOMbI U MOJICKYJIBI.
Ilpaxmuxa: Pelienne 3a1a4 XUMUYECKUX OJIMMITHAA]T TTPOIILIBIX JIET.
Tema 11. MeTa/Li1bl.

Teopusa: IlonoxeHne METAUIOB B MEPUOJUYECKOM CHUCTEME 3JIIEMEHTOB
.. MenneneeBa. Merammueckas CBA3b. PU3UYECKUE CBOWCTBA METAJIJIOB.
CmiaBel MeTauioB. HaxoxaeHue MeTamioB B MpUPOJAE M 0OIIKME CIocoObl HX
MOJIYYCHUS. XUMHYECKHUE CBOMCTBA METAJIJIOB. Psn AKTUBHOCTH
(anekTpoxumuueckuit psg) MetawioB. lllenounbie metamibl. Haxoxxnenue B
npupoae. Ousnuecknue U XUMHYECKUE CBOMCTBa. [I[€mouyHO3eMENbHBIE METAILIBI.
Haxoxnenue B npupoxae. Kanbuuii u ero coequnenus. JKene3zo. Haxoxaenue B

npupoe. CBOMCTBA KeJesa.

Hpakmuka: KauecTBeHHbIC pPCaKin Ha KAaTHOHBI KW AHHOHBI, YCJIOBHUA HX
IIPOTCKAaHUA. Pemenue 3ala4 II0 OIpCACICHHUIO BCIICCTB, HAXOIAIIUXCA B

CKJITHKax 0e3 dTUKEeTOK. Pernenue 3a1au XuMU4eCKuX OJIMMIUAJ MPOUUIBIX JET.
Tema 12. HemeTai1bl.

Teopus: TlonoxeHne KUCIOPOJA U CEPBl B IEPUOJAUYECKON CUCTEME XUMHUYECKHUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. AUTOTpomnus cepbl. OKUCIUTEIbHBIE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOU KUCJIOTHI. BBIUNCIEHUS IO XUMUYECKUM YPABHEHUSIM
Macchl, 00ObEéMa WM KOJUYECTBA BEIIECTBA OJIHOTO W3 MPOIAYKTOB PEAKIMH I10
Macce MCXOJIHOTO BEIECTBa, 00bEMY WIIM KOJMYECTBY BEIECTBA, COACPIKAIIETO
onpenenéHnyro noito npumeceid. [lonoxxenue azora u Gocdopa B nepuoandeckoin
CUCTEME XHMHUYECKUX OJJIEMEHTOB, CTPOCHME HX aTOMOB. A3OT: CBOMCTBa U
npumeHeHue. CBoiicTBa KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBL. AMMMAK.

duzndeckue U XuMuuyeckue cBouctBa. [lonydyenne u npumeHenue. Ilomoxenue
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yriepoga M KpPEMHHS B IIEPUOAUYECKOM CUCTEME XHUMHUYECKHUX JIIEMEHTOB,
CTPOCHHE WX aTOMOB. AJIIIOTPOIHbIE MOAU(PHUKAUU yriepona. XUMHUECKHE

cBoOMcTBa yriepoja. Ajxcopomus. Kpemuuii u ero coenunenus. Ctekio. [{emeHT.

Ilpakmuxa: Pacd€Tel ¢ HCIONB30BAHMEM 3aKOHOB HJCAJBHBIX Ta3oB. MaccoBas
JIOJIs1 DJIEMEHTOB B BelllecTBe. PellieHne 3a1a4 XUMUYECKUX OJTUMITUAJ TPOIILIBIX

JCT.

Tema 13. OOoOmarmee 3aHATHE O METOAAM W IPHEMaM pelIeHUA

XHMHYECKHUX 32124 (0TYeT yUAIIUXCH).
Teopus: TOBTOPEHUE TTPONIECHHOTO MaTepUaia.

Hpakmuka: pEeUICHUC 3a1a49 XUMHWYCCKHUX OJIMMITHA/ IIPOMIBLIX JICT.



16

Paznen 3. @opMbl aTTECTAIMU M OLIEHOYHBIE MATEPHUAJIbI
Buabl 1 gpopMbl KOHTPOJI, QUKCALUSA Pe3yJIbTATOB:

- BXOJHOM: MpoBepKa 3HaAaHUI NPOBOAUTCS B Havalle rojia (aHKETUPOBAHHUE,
JIMarHOCTHKA);

- TEKYIIH: HAOIIOICHHUE 32 BHITIOJHEHUEM PUEMOB U METOJIOB B paboTe;
OTCJIC)KMBAHNUE AKTUBHOCTH YYalIUXCS B BBINOJHEHUH UMU CAMOCTOSITEIIbHBIX
paboT; BeJleHrnE TaOJIHILIbI PE3YJIbTATOB;

- NIPOMEXYTOYHBINA: TECTUPOBAHUE, ONpocC - 20 BOIIPOCOB;

- UTOTOBBIW: TecTUpOBaHUE- 20 BOIPOCOB.

Eounasa ¢popma u kKpumepuu oueHku yueoHbIX pe3yi1omamos npozpammeol:

banbl YpoBeHb 0CBOCHMS
0-8 Huzkuit
9-15 Cpennnit
16-20 Bricoknit

0-49% — «1ey0061emeopumebHoO»;
50-65% - «yooenemseopumenvHoy,;
66-85% -«xopoutoy;
86-100% -«omauunonr.

Pasznen 4. Kommieke opranM3anuOHHO-NEarori4ecKMx ycao0Buil

peaju3aniu NporpaMmmbl

4.1. MarepuajibHO-TEXHHYECKOe o0ecneyeHue MporpaMmbl

3aHATHS TIO TPOTPaMME JIOJDKHBI TPOBOJUTHCS B CHCIHATIU3UPOBAHHOU
y4eOHON ayIUTOPUH IS TPOBEJACHUS JEKIMOHHBIX M TMPAKTHUYECKUX 3aHSATHUH,
OCHAIIICHHON TEXHUYECKUMU CPEICTBAMU:

— TMEpPCOHATBHBIA KOMIBIOTEp WM HOYTOYK C TPEeIyCTaHOBJICHHBIM
JUTIEH3UOHHBIM IPOrpaMMHBIM obecrieueHueEM, BKJTFOYAIOIIIUM
oneparoHHywo cucremy Windows, ohuCHBIN MakeT npuiaoxkeHut Microsoft
Office;

— MYJIbTUMEIUUHBI  MOPOEKTOpP C  MPOEKIHMOHHBIM  3KPaHOM  WIIU

HHTCPAKTHUBHAA IMaHCIIb.
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4.2. KaapoBoe o0ecnevyeHne nporpaMmbl

[Iporpamma MoOXkeT OBITH peaii30BaHa IE€1aroroM JIOMOJTHUTEIBLHOTO

oOpa3oBaHus C YpOBHEM OOpa3oBaHMs U KBAIM(PUKALHUH, COOTBETCTBYIOIIUM

[TpodeccuonansHOMy CTaHIAPTY MEAAror JONOJHUTEIBHOTO 00pa30BaHuUA.

4.3. YyeOHO-MeTOANYECKOE O0ecreueHne

JlupakTudeckui
DopMbl
Ha3Baunmue . Metoabl 1 MarTepual,
Ne . ®opMma 3aHATHI MoJABeeHUs
yueOHO# TeMbl NnpueMbl TeXHUYecKoe
HUTOIOB.
OCHALLlCHHe
IlepBoHaYa/IbHbIE XUMUYECKHE MOHSATHSA.
Bemectso. I'pynmosas.
WNHurtepakTuBHas Ouenka
[Ipeamer xumumu. Teopernyeckas CnoBecHble,
JIOCKa, HAaBBIKOB.
1 duznueckue u MOATOTOBKA. HarJIsIIHbIE, .
HarJIsIHbIe TemaTnueckuii
XUMHUYECKUE IIpakTnueckas MIPaKTUYECKHE.
MaTepHuabl KOHTPOJIb.
[IPEBPALLEHUS. pabora.
ATOMBI U
I'pynmosas.
MOJIEKYJIBI. WNHurtepakTuBHas Ouenka
Teopernyeckas CrnoBecHble,
UucTtsie BemecTa JTOCKa, HAaBBIKOB.
2 MOATOTOBKA. HarJIsIIHbIE, .
u cMecu. [Ipocteie HarJIsIHbIE TemaTnueckuii
[TpakTuueckas MPaKTUYECKHE.
Y CJIOKHBIE MaTepHuabl KOHTPOJIb.
pabora.
BEILIECTBA.
UucTtsle BelecTra I'pynmoBas
) NurepakTuBHas Ouenka
u CMecH. Teopernyeckas CnoBecHsle, II?OCKa Ha:BIKOB
3 Pasnenenue MOJITOTOBKA. HATJSAIHbIE, ’ .
o HarJIsIHbIE TemaTnueckuii
CMeEceH. IIpaxTrueckas MIPAaKTUYECKHUE.
MaTepHuabl KOHTPOJIb.
pabora.
Crpoenne aToma.
I'pynimoBasi.
DIEKTPOHBI U T pyn C NutepakTuBHas Or1enka
npoToHsl. Mozenu eopeTnyecKas JIOBECHBIE, ocKa, HABLIKOB.
4 aToMa MOATOTOBKA. HarJIsIIHbIE, .
. HarJIsiAHbIC TemaTnueckuii
[TpaxkTrueckas MPaKTUYECKHE.
MaTepHuabl KOHTPOJIb.
pabora.
Crpoenue aToma. ['pynmnogasi.
P pynt WNurepakTuBHas Ouenka
CocrtaB aTOMHBIX Teopernueckas CnoecHbie,
JIOCKa, HaBBIKOB.
5 anep. M3oromnsl. MOJArOTOBKA. HarJsIHbIE, .
HarJIsiAHbIC TemaTnueckuii
[TpaxTrueckas MPaKTUYECKHE.
MaTepHuaIbl KOHTPOJIb.
pabora.
WNHTepakTuBHas Onenka
ATOMHa{I' Macca I'pynnosas. CroBecHsie, Y I
6 (aToMHBIH Bec) Teopernueckas HATJTIHBIE JL0CKa, HAaBbIKOB.
2 (v
HarJIsiAHbIC TemaTnueckunii
MIPUPOIHOI'O IIOJATrOTOBKA. [paKTHYECKHE. bt
3JIEMEHTA. [IpakTnueckas MaTepHaJIbl KOHTPOJIb.
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H3oTonHbIi pabora.
COCTaB DJIEMEHTOB.
JledexT maccel.
['pyninoBasi.
pyn NutepaktuBHas OrneHka
Teopernueckas CrnoBecHble,
DIEeKTPOHHOE JIOCKa, HAaBBIKOB.
MOATOTOBKA. HarJIsIHbIE, .
CTpPOEHHUE aToMa. HarJsIHbIe Temarnueckuit
[IpakTuueckas MPaKTUYECKUE.
pabota MaTepHuabl KOHTPOJIb.
XuMH4YecKas CBfA3b M ee 00pa3oBaHHe B XMMHYECKO peakIuu.
['pynmosasi.
pynt WNHrepakTuBHas Onenka
PasnoBugHOCTH Teopernueckas CrnoBecHele,
JIOCKa, HAaBBIKOB.
8 | xuMHUeCKHuX MOATOTOBKA. HarJIsIIHbIE, .
. HarJISIIHbIC TemaTuueckuii
CBs3EH. [IpakTuueckas MPaKTUYECKHE.
pabora MaTepHuabl KOHTPOJIb.
['pynmosasi.
Pyl NHTrepakTuBHas Onenka
[IpoctpancTBeH- Teopernueckas CrnoBecHele,
JIOCKa, HAaBBIKOB.
9 | nas ¢popma MOATOTOBKA. HarJsiIHbIe, .
HaTJISITHbIC TemaTuueckuii
MOJIEKYIL. [IpakTnueckas MpaKTUYECKUE.
pabota MaTepHuabl KOHTPOJIb.
BanentHocTh u
CTENEeHb
I'pynnosas.
OKHUCJICHUS. WNuTtepakTuBHas Orenka
Teopernueckas CrnoBecHble,
[TpaBuna JTOCKa, HaBBIKOB.
10 MOJTOTOBKA. HarJIsaIHBIC, o
onpeneneHus HarJIsTHbIC TemaTnueckuii
N [IpakTuueckas MPaKTUYECKHE.
cTeneHen aGora MaTepHuabl. KOHTPOJIb.
OKHUCJIEHUS p :
JJIEMEHTOB.
OKucauTenbHO-
I'pynmosasi.
BOCCTAHOBUTEIb- WNHTtepakTuBHas Ouenka
o Teopernyeckas CrnoBecHele,
HBIE CBOMCTBA JIOCKa, HaBBIKOB.
11 MOATrOTOBKA. HArJIsIHbIE, .
3JIEMEHTOB. HarJsiIHbIe TemaTnueckuii
[TpakTuueckas MPaKTUYECKHE.
Crenenb aGota MaTepuabl. KOHTPOJIb.
OKHCJICHHUS. p )
Kpucranmnsr:
I'pynmosasi.
HWOHHEIE, WNurepakTuBHas Ouenka
Teopernueckas CnoecHbie,
METaJUIMYECKHE, JTOCKa, HaBBIKOB.
12 MOATrOTOBKA. HAarJIsIHbIE, .
MOJICKYJISIPHEIE, HarJsiIHbIe TemaTnueckuii
[TpaxTrueckas MPaKTUYECKHE.
aTOMHBIE. AGoTa MaTepHuabl KOHTPOJIb.
AJIOTpOMHSL. P )
Kpucramnmuec-kue
I'pynnosas.
pELIETKHU. NutepakTuBHas OrueHka
Teopernueckas CrnoBecHble,
JTOCKa, HaBBIKOB.
13 HOJNTOTOBKA. HarJIsTHBIC, o
HarJIsiAHbIC TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
pabora MaTrepHuabl. KOHTPOJIb.
IMepnonnuecknii 3axon u Ilepuoanueckas tadumuna .M. Menaeneena.
ONEeKTPOHHBIE
06ONOUYKH I'pynnosas. CnoBecHble, WNHrepakTuBHAas Onenka
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14 | atomoOB 1 Teopernueckas HarJIsIHBIC, JIOCKa, HaBBIKOB.
[Tepuoanueckuit MOATOTOBKA. MPaKTUYECKHE. HarJIsiAHbIC TemaTnueckuii
3aKOH. [IpakTuueckas MaTrepHuabl. KOHTPOJIb.

pabora.
I'naBHBIC U r
MOBasl.
1100OYHbIE pynt WuTepakTuBHAsA Onenka
Teopetnueckas CnoBecHbie,
MMOATrPYIIIBL JOCKa, HaBBIKOB.

15 . MOJrOTOBKA. HarJIsaHbIe, o

[Iepuoanueckoit HarJIsiAHbIC TemaTuueckuii
6 [IpakTuueckas MpaKTUYECKHE.
TaOJIMIBI. MaTepuaibl. KOHTPOJIb.
pabora.
d-DeMeHTHl.
f-DnemMeHTHI.
['pyninoBasi.
OTKpBITHE HOBBIX WNHrepakTuBHas Onenka
Teopernueckas CrnoBecHble,
1 3JIEMEHTOB. JI0CKa, HaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
6 SnepHble peakuuu. HarJsHbIe Temarnyecknii
[IpakTuueckas MPaKTUYECKHE.
pabora MaTepHuabl. KOHTPOJIb.
Hexkortopsie
I'pynmosas.
3aKOHOMEPHOCTH B NutepakTuBHas Orenka
. Teopernueckas CrnoBecHele,
1 [lepuoanueckoii JI0CKa, HaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
7 tabyme J1.1. HarJIsiJHbIE Temarnueckuit
[IpakTuueckas MIPaKTUYECKHE.
Memnneneesa. paGora MaTepuaibl. KOHTPOJIb.
XuMHYeCKHE PeaKIHH.
XUMUYECKUE
I'pynnosasi.
peaKuuu. NurepakTuBHas OrueHka
Teopernueckas CrnoBecHble,
1 VpaBHeHus JI0CKa, HaBBLIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
8 XUMHUYECKUX HarJIsIHbIE TemaTnueckuii
. [IpakTuueckas MPaKTUYECKHE.
peakIuii. pabora MaTepHuabl KOHTPOJIb.
3aKOH COXpaHEHUS
I'pynnosasi.
MAacCChI BELIECTB. NutepakTuBHas Ouenka
Teopernueckas CrnoBecHble,
1 XnMuyeckme JIOCKa, HaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
9 YpaBHEHUSI. HarJsIAHbIC TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepHuabl KOHTPOJIb.
TemnnoBoit a3 ekt
I'pynmosasi.
XUMHUYECKUX TeoneTHICCKAS ClHOBECHELE WNHTepakTuBHas Onenka
2 peakuuii. Peakuun HOpFOTOBKa HArS HHe’ JIOCKa, HAaBBIKOB.
0 JIK30TEPMUYEC-KHUE n ai TI/I'-IGCKE;SI I aKTHf:eCKH’e HarJIsIHbIC Temarndeckuit
U SHAOTEpMHUYEC- p aGota p ’ MaTepHuabl. KOHTPOJIb.
KHe. P )
KonunuecTBo Tpymmosas
BelrecTsa. MoJb. ’ NutepakTuBHas OrueHka
Teopernueckas CrnoBecHbie,
2 Momnsipnaas macca. JIOCKa, HAaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
1 HarJsIAHbIC TemaTnueckuii
[TpaxTrueckas MPaKTUYECKHE.
pabota MaTepHuaIbl KOHTPOJIb.
MossipHbIi 00beM " 0
HTEpaKTHUBHAs HKa
ra3oB. 3aKOH I'pynmosas. CloBecHEIE, °p e
OCKa HAaBBIKOB.
22 ABorajpo. Teopetuyeckas HarJIsgHEIe, a1 ’ o
ocTosHuas IOArOTOBKA. MpaKTHYECKHE HarJasaaHbIC Tematnueckuit
ABora):[po HpaKTqucxaﬂ MaT€pualibl KOHTPOJIb.
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pabora.
VYpaBHenue
Knaneiipona-
Mengencesa. I'pynnosas. HNuTtepakTuBHas OrneHka
) Cs3b MeKIY Teopernueckas CrnoBecHbie, II[)OCKa HABBIKOB
3 HHCIOM MOJICH ToAroToRkKa. HALJLAZHBIC, Hal“J'IHI[H’BIe TeMaTI/I‘IeCI;I/Iﬁ
rasa, ero [TpakTrueckas MPaKTUYECKHE.
. MaTepHuabl. KOHTPOJIb.
TEeMIIepaTypou, pabora.
00BEMOM U
aBIIEHUEM.
Brraucnenus mo Tpymmosas
XUMHUYECKUM ) NutepakTuBHas Orenka
Teopernueckas CrnoBecHble,
2 dbopmynam u JIOCKa, HaBBIKOB.
MMOATOTOBKA. HarJIgHbIE, .
4 XUMHIHCCKIM [IpakTuueckas MPaKTUYECKHE HarAHRIC Temarneckmit
YPABHEHUSM. pabora ' MaTepHabl. KOHTPOJIb.
Knaccupuxanps HuTepakTuBHas
XUMHYECKHUX I'pynmosas. p OleHKa
) peaKii: Teoperuueckas CrnoBecHble, AOCKa,
5 COGI[I/IHGI.{I/ISI IMOJIrOTOBKA. HarJsIHbIe, HalJANHbIC T HaBbIKOB.
’ [IpakTuueckas IIPAaKTHUYECKHE. MaTepHuaJlbl. eMaTirHcciim
Pas3IoXCHNAA, 6 KOHTPOJIb.
3aMeIeHus. paborta.
YpaBHeHUs Tpynnosas.
OKHCIIUTEIILHO- HNuTepakTuBHAas Orenka
Teopernueckas CrnoBecHele,
2 BOCCTaHOBHUTEIb- OArOTOBKA O — JIOCKa, HaBBIKOB.
6 HBIX peaKITuil. b aKTI/I‘{eCKE;SI . aKTI/I‘{eCKI/I’e HaTJISOHBIE TemaTnueckuii
p pabora p ' MaTepHuabl. KOHTPOJIb.
Peaknimm moaHOTO Tpymmosas
OOMeHa H yCIIOBHA TeopeTI/IquK.as[ CnoBecHbIE MurepakTushas Onerxa
2 X TMPOTCKAHMA. MOAr0TOBKA Hal"J'ISII[HI)Ie’ flocka, HABBIKOB.
7 ) ’ HarJIsiHbIe TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
paGora MaTepHuabl. KOHTPOJIb.
PactBopbI.
PactBopsl. Kak Tpynmosas
MPOUCXOAUT ’ NuTepakTuBHas OneHka
Teopernueckas CrnoecHbie,
2 PacTBOPCHHC. MOATOTOBKA HarJIsIHbIE flocka, HABBIKOB.
8 HacimenHeLe HpaKTI/I'-IeCKE;SI npaKTquCKI/I’e HalBHbIC Temarmaeckuid
pacTBOpbI paGoTa ) MaTepHuaIbl KOHTPOJIb.
I'pynmoBas.
pyn WNurepakTuBHas Orenka
Teopernueckas CnoecHbie,
2 Konuenrpanus OArOTOBKA O — JIOCKa, HAaBBIKOB.
9 pacTBopa. N aKTI/I'-IeCKE;SI I aKTquCKI/I’e HarJsAgHbBIE Tematnueckuit
p pabora p ' MaTrepHuabl. KOHTPOJIb.
BaskHeiilue Ki1accbl HEOPraHMYECKUX COeIMHEHUI.
3 [TepBonavasibHBIE
0 CBEJICHHS O ['pynmosasi. CnoBecHbIeE, NutepakTuBHas O1enka
KIACCAX Teopernueckas HarJIsgHEIe, JIOCKa, HaBBIKOB.
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COeIMHEHHH. MOJITOTOBKA. MIPAKTUYECKUE. HarJIsAgHbIC TemaTnueckuii
OKCHUIBI, KUCIOTHI, [IpakTuueckas MaTepualIbl KOHTPOJIb.
OCHOBAaHHS, COJIH. pabora.
KucnoTsrl. I'pynmosast.
pyn NutepaktuBHas OrneHka
Knaccudpukanus Teopernueckas CrnoBecHble,
3 JIOCKa, HAaBEIKOB.
KHCJIOT. MOIATOTOBKA. HarJIsIHBIC, Ny
1 HaTrJISITHBIE TemaTnueckuii
Xumuueckue IIpakTnueckas [IPaKTUYECKUE.
o MaTepHuabl. KOHTPOJIb.
CBOMCTBA. pabora.
OcHoBaHHS. I'pynmosast.
. Py NutepakTuBHas Onenka
CaoiicTBa u Teopernueckas CrnoBecHble,
3 JIOCKa, HaBEIKOB.
KJIaccupuKamms MOITOTOBKA. HarJIsIHbIC, o
2 N HarIsIHbIe TemaTnueckuit
OCHOBaHHIA. [IpakTuueckas MpaKTUYECKHE.
MaTepualbl. KOHTPOJIb.
[emoun. pabora.
AmMmdorepHbIie I'pynmosast.
(orep pyn NutepakTuBHas Orenka
OCHOBAaHUSL. Teopetuueckas CnoBecHbIE,
3 JIOCKa, HaBEIKOB.
MOATOTOBKA. HarJIsIHbIE, .
3 HaTrJISIOHBIE TemaTnueckuii
[IpakTuueckas MpaKTUYECKUE.
pabota MaTepHuabl. KOHTPOJIb.
Comu. Ha3Banus u I'pynmoBas.
Pyl NHTrepakTuBHas Onenka
KJIAaCCU(UKAIIHS Teopernueckas CrnoBecHele,
3 . JIoCKa, HaBBIKOB.
COJIEH. MOJATrOTOBKA. HarJIsIHbIC, o
4 HarSIIHbIE TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
pabora MaTepuaibl KOHTPOJIb.
Conn. ITonyuenue I'pymmosast.
ya pyn WNHurepakTuBHas Orenka
1 XUMUYECKHE Teopernueckas CnoBecHbIE,
3 . JIOCKa, HaBBIKOB.
CBOIJCTBA. MOATrOTOBKA. HarJIsIHbIE, Ny
5 HarIsIHbIe TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepHuabl. KOHTPOJIb.
CBS3b MEX, I'pynnoBas.
y pyn WNHurepakTuBHas Orenka
KJlaccaMu Teopernueckas CnoBecHble,
3 JIOCKa, HAaBEIKOB.
HEOPraHUYeCKUX MOATOTOBKA. HarJIsIHEIC, o
6 o HaTrIsIHbIE TemaTnueckuit
COEIUHEHU. [TpakTuueckas MPaKTUYECKHE.
pabota MaTepHuabl. KOHTPOJIb.
TepMoxumus, CKOPOCTb XUMHUYECKOH PeakuMi U XMMHYeCKoe paBHOBecCHe.
TemnoBoit a3 ekt
v(b ¢ I'pynnosas.
XUMHYECKOH WNHTepakTuBHas Orenka
3 Teopernueckas CnoecHbie, 10CKa HABBIKOB
€aKIIVH. .
peakil MOATOTOBKA. HarJIsIIHbIE, ’ o
7 OCHOBHEBIE 3aKOHEI HarIAgHEIE TemaTnueckuit
[TpaxkTrueckas MPaKTUYECKHE.
TCPMOXHUMHHU. pa60Ta MaTCpHraJibl. KOHTPOJIb.
Tennora
oOpaszoBaHus I'pymmosas.
p pyn WNHTepakTuBHAs Onenka
BCIIIECCTBA U3 Teopernueckas CnosecHsle,
3 JIOCKa, HaBBIKOB.
DJIEMEHTOB. MOATOTOBKA. HarJIsgHEIe, .
8 HaTrIAIHbIE TemaTnueckuii
CranpaptHas [IpakTuueckas MPaKTUYECKHE.
MaTepHuabl. KOHTPOJIb.
SHTAJIBIUA pabora.
o0Opa3oBaHMsI.
[Touemy BCe C
JIOBECHBIC
3 BO3MOKHEIE I'pynnosas. ) WNHrepakTuBHAas Onenka
HarJIsHbIE
9 e p— Teopetnueckas bl ) JIOCKa, HaBEIKOB.
IIPAKTHYECKUE. i
PeaKLUH e1e He MOAr0TOBKA. p CCKHC HarJsiAHbIC Tematnueckuit
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pou3onun? [TpakTnueckas MaTepHabl. KOHTPOJIb.
OHeprus pabora.

aKTHBAIlHH.

ITonsatue o

CKOpPOCTH

XUMHYECKON

peaKkuu.

CxopocTb

XHUMHYECKOH

%eaKHHH' I'pynnosas. WHTepakTHBHAS Onenka

4 HHETHUYCCKOE Teopernueckas CnoBecHBbIE, 10cKa HABLIKOB.
ypaBHEHUE U IIOJITOTOBKA. HATISAHEIC, ’ .

0 KOHCTaHTa [IpakTrueckas MPaKTUYECKHE. HarBHbIC Temarmeckuid
CKOOCTH. 3aKOH paboTa. MaTepHuabl. KOHTPOJIb.
JNEUCTBYIOLIUX
Macc.

Peakun
TOMOI'CHHBIC U
IeTCPOIrCHHBIC. Fp YIHOBAA. HNuTepakTuBHAas Orenka

4 DaKTOps, Teopetuueckas CnoBecHbIE, 1ocKa, HABBIKOR.

1 BIIMSIOIINE HA TIOATOTOBKA. HATJIHBIC, HarJIsifHbIC Tematuueckuii
CKOPOCT [IpakTuueckas MPaKTUYECKHE. P KOHTPOITD.
XUMHYECKOM pabora.
peaKIu.

Karamms.
Xumuueckoe I'pynmosas. WNHurepakTuBHas OneHka
4 paBHOBeEcCHE. Teoperirieckas CosecksIe, JOCKa, HaBBIKOB.
2 [MpuHIHT TOAroTOBKA. HAl B THBIC, HaTJISOHBIE TemaTnueckuii
[TpakTuueckas MPaKTUYECKHE.
Jle-Illarense. paGoTa. MaTepuabl. KOHTPOJIb.
IloBenenue BemecTs B pacTBOpax.
SHIZJ;I;I;())IEI:ITES wove Ipynmosas. WNHTepakTuBHAs Onenka
4 KoOHCTANTA 1 Teopernueckas CnoBecHbIe, 1ocKa, HABLIKOE.
3 CTEIEHD TMOArOTOBKA. HAlBIHEIC, HarJIsIIHEIE TemaTuueckuii
[IpakTuueckas MPaKTUYECKHE.
JIACCOIAAIINH. pabora. MaTepUalIbl. KOHTPOJIb.
3aBHCHUMOCTh
CTEIEeHU I'pynmosas. NutepakTuBHas Ouenka
4 HCCOMHALIIT OT Teopernueckas CnoBecHBIE, 1ocKa, HABLIKOE.
4 KOHIICHTPAIINH. TOATOTORKA, HALJIAZHBIC, HarJsIIHBIE Tematnueckuit
[TpaxkTrueckas MPaKTUYECKHE. MaTepras! KOHTPOJTb.
pabora.
Bonopoansrit
HOIi[aSI;TﬂeHB. I'pyrmosas. NutepakTuBHas Ouenka
4 Ixaza pH. Teopernueckas CrnoBecHsle, ocKa, HABLIKOB.
5 TOAIOTOBKA. HAL LI THBIC, HarJsaHbIe Tematuueckuit
[IpakTnueckas MPaKTUYECKHE.
pabora. MaTepHuabl KOHTPOJIb.
4 Tunposus conei. ['pyninoBasi. CnoBecHble, NutepakTuBHas Ouenka
6 Teopernueckas HATrISAHEIC, JIOCKa, HaBEIKOB.
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MOATOTOBKA. MPaKTUYECKHE. HarJIsHbIe TemaTnueckuii
[IpakTuueckas MaTepHaIbl KOHTPOJIb.
pabora.
I'maponus come.
P I'pynnosas. HNnaTepakTuBHAS Ornenka
4 Teopernueckas CrnoBecHble, ;;cxa HABBIKOR
7 TMOATOTOBKA. HALTLATHEIS, HaFHHHH;KS ’TeMaTqucﬁHﬁ
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepHabl KOHTPOJIb.
Knaccndukamus npeajiaraeMbIX Ha OJIUMIIMAJIE 33124 110 THIIAM U MeTOaM pelleHusl.
3anauyu Ha pynmosas
[TPUMECH. j WNurepakTuBHas Onenka
4 Teopernyeckas CrnoBecHEIE, 10cKa HABLIKOB
8 TOArOTORKA. HALJIAZHBIC, HaFHﬂHH;Ki TeMaTqucﬁnﬁ
[TpaxTrueckas MPaKTUYECKHE.
pabora MaTepHuabl KOHTPOJIb.
Hcropuuecku
CJI0KMBILIAECS I'pynnosas.
NuTepaxkTnBHAs Orenka
4 (TpuBUANbHBIC) Teopernueckas CrnoBecHEIE, Icha Ha:ﬁKOB
9 HasBatit TOArOTORKA. HALJIAZHBIC, Haiﬁﬂ };ﬂe ’TeMaTqucﬁnﬁ
HEKOTOPBIX [TpaxTrueckas MPaKTUYECKHE. vaTe iaﬂbl COHTDOIL
BEILECTB, cMeceii 1 pabora. P TPOTE:
pPacTBOPOB.
Pemenne 3amaq ¢
I'pynnosasi.
HUCIOJIb30BaHUEM NurepakTuBHas Orenka
. Teopernueckas CnoBecHbIE,
3aK0Ha 00BHEMHBIX JIOCKa, HaBBLIKOB.
5 " MOJTOTOBKA. HarJIsaHbIC, Ny
OTHOIIICHUH. HarIsaHbIe TemaTnueckuii
0 [IpakTuueckas MPaKTUYECKHE.
pabota MaTepHuabl KOHTPOJIb.
Crioco0m!
I'pynnosasi.
BBIPAKCHUS WNHTepakTuBHAs Onenka
Teopernueckas CnoBecHbIE,
5 KOHIICHTPAIU! JI0CKa, HaBBIKOB.
MOATrOTOBKA. HarJIsIHbIE, .
1 pacTBOpOB. HarJIsa HbIe TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
pabota MaTepHuabl KOHTPOJIb.
BriBon
. I'pynnosas.
XUMHYECKOH NHuTepakTuBHas Orenka
Teopernueckas CrnoecHbie,
5 (hopMyIIBI. JIOCKa, HaBBLIKOB.
2 TOATOTORKA, HALJIAZHBIC, HarJISIHBIE TemaTnueckmii
[TpaxTrueckas MPaKTUYECKHE.
paora MaTepHuaIbl KOHTPOJIb.
OTHOCHTENIBHAS ['pynmnogasi.
HNuTepakTHBHAA Orenka
IIJNIOTHOCTH I'a30B. TeOpeTquCKaﬂ CrnoBecHBIC p H
5 HO/rOTOBKA > JIOCKa, HaBBIKOB.
3 N aKTquCKéﬂ Harjsi/HbIC, HarJsAgHbBIE Tematnueckuit
])pa60Ta IpaKTIICCKHC. MaTepHuabl KOHTPOJIb.
O6beMHbIe I'pynnosas
) NuTepakTuBHAs Orenka
5 OTHOIIICHHS Ta30B Teopernueckas CnoBecHbIeE, ;ocxa Ha;lHKOB
MIPU XUMHYECKUX MOJTrOTOBKA. HarJIsgHEIe, ’ .
4 HarIsaHbIe TemaTnueckuit
peaKIusXx. [IpakTuueckas MIPaKTUYECKHE.
MaTepHuabl KOHTPOJIb.

pabora.
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Pacuetsl no I'pynnosas. 7 (TEUN— Omerka
H
5 ypaBHEHUSIM Teopernueckas CrnoBecHble, zl[)ocxa Ha;lbIKOB
5 XUMHUYECKUX MOATOTOBKA. HarJIsIIHbIE, - H’LIC TeMaTqucﬁHﬁ
peakuui. IIpakTnueckas [IPaKTUYECKUE. A
paBora MaTepHuabl KOHTPOJIb.
Baxmneiimue
I'pynnosas.
dbuzmveckue NutepakTuBHas Ouenka
Teopetnueckas CnoBecHbie,
5 BEJIMYUHBI, JTOCKa, HAaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
6 XapaKTEePU3yIOLIUe HarJisIHbIe TemaTnueckuii
[IpakTuueckas MIPaKTUYECKHE.
aTOMBI U AGoTa MaTepHuabl KOHTPOJIb.
MOJIEKYJIbI. p )
MetaJjuibl.
[Tonoxenne
METaJUIOB B
MEPUOANYECKON
CHCTEME I'pynnosas.
WNHurtepakTuBHas €HKa
5 snemenToB JI.1. Teopernueckas CroBecHble, pOCKa HEEHKOB
. Meunneneesna. IOJArOTOBKA. HarJIsIHbIE, HanHH’He TeMaanecﬁnﬁ
Meranmnueckas [IpakTuueckas MPaKTUYECKHE. MATEDHALLL
cBs3b. Duznueckue pabora. P KOHTPOIB.
CBOICTBA
MeTauioB. CruiaBsl
METaJUIOB.
Haxonenere T'pynmosas. HNnaTepakTuBHasg Orenka
5 METaJIOB B ; Teopernueckas CnoBecHbIE, zll)ocxa HABBIKOB
8 npnpo6z[ © 1 ODIE TMOArOTOBKA. HalBIHEIC, H&FJ‘I?I}IH’I)IC TeMaTqucﬁMﬁ
CIIOCOOBI HX [pakTuyeckas HpaKTUYECKHE.
TOJTyUCHNSL. pabora MaTepHuabl KOHTPOJIb.
XuMHYecKue r
. MoBasl.
CoomeTBa Te(f) yeHTI/IqeiKaﬂ CnoBecHble HurepakTHBHas Ouerka
5 MeTauioB. Psn P ’ JIOCKa, HAaBBIKOB.
MOATOTOBKA. HarJIsIIHbIE, .
9 AKTUBHOCTH HarJIsSTHbIS TemaTnueckuii
[IpakTuueckas MPaKTUYECKHE.
(SIIEKTPOXMMHYECK AGoTa MaTepHuabl KOHTPOJIb.
Uil pAJl) METAJIIOB. P )
[llenounsie
METAaJIbL. I'pynnosas.
WNurepakTuBHas HKa
6 Haxoxnenue B Teopernueckas CrnoBecHble, epocxa HC;:;KOB
0 MIPUPOJE. HOJNTOTOBKA. HarJIsTHBIC, Ha)rIH;IIIH’LIe TCMaTI/I‘leCI;I/Iﬁ
Dusnueckue u [IpakTuueckas MPaKTUYECKHE.
S — pabora. MaTepHuabl KOHTPOJIb.
CBOICTBA.
[I[€nouHO3eMENBH I'pynnosas.
WNurepakTuBHas Ouenka
6 bI€ METAJLJTBI. Teopernyeckas CrnoBecHsle, p0c1<a Hau o
BBIKOB.
1 Haxoxnenue B MOATOTOBKA. HarJIsIIHbIE, HalrlnﬂnH’LIe TeMaTHICCKHi
npupoze. Kanbuuit [TpakTnueckas MPAKTUYECKUE. MATEDHAIEL KOHTPOIE
U €ro COeAMHEHUSI. pabora. p POJIE-
Keneso. ['pyninoBasi. CIOBCCHDE NutepakTuBHas Ouenka
6 Haxoxnenue B Teopernueckas HaFJ'ISI,Z[HI:Ie’ JIOCKa, HAaBBIKOB.
2 MPUpPOJE. HONTOTOBKA. I aKTI/I‘-IeCKI/I’e HarIAgHEIE TemaTnueckuit
CBolicTBa xenesa. IIpakTnueckas P ' MaTepHaJlbl KOHTPOJIb.
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pabora.
HemeTtauasl.
Ilomoxxenue
KHUCJIOPO/JIa U CePbl
i I'pynmosast.
o TepRoseeon Teop};HTI/IquKa;I CioBecHbIE MurepaxTisHas Onerka

6 A HOI;[I‘OTOBKa HarJIsIHbIE , flocka, HABBIKOB.

3 XUMHHCCKHIX n aKTI/ILIeCKa:SI I aKTHHeCKI/;e HarJsJHbIC TemaTnueckuii
SJICMCHTOB, P p ' MaTepHallbl KOHTPOJIb.
CTPOEHHE UX pabora.
aTOMOB.

AJITOTpOMHUS CEPBI.
OKuCIUTEIIbHBIE I'pynmosast.

o Pyl NutepakTuBHas Ornenka
CBOMCTBa Teopetuyeckas CnoBecHbIE,

6 JIOCKa, HaBEIKOB.
KOHIICHTPUPOBaHH MOATr0TOBKA. HarJIsIHbIE, .

4 . . HaIJISITHBIC Tematnueckuit
0i1 cepHoOit [IpakTrueckas MpaKTUYECKUE.

MaTepHuabl KOHTPOJIb.

KHCJIOTBI. pabora.
Brruucnenus mo
XUMHYECKUM
YpaBHEHUSIM
Macchl, 00bEMa
HWJIM KOJIWYEeCTBa
BEIIICCTBA OJHOTO I OBasl.

pyH NHTtepakTuBHas Onenka
13 NPOAYKTOB Teopernueckas CnoBecHbIE,

6 JIOCKa, HaBBIKOB.
peakIuu 1Mo Macce MOATrOTOBKA. HarJIsIHbIE, .

5 HarJIsaaHbIC TemaTnueckmii
HCXOIHOTO IIpakTnueckas MpaKTUYCCKUE. MATCDHAIEL KOHTDOD
BEIIECTBA, 00BEMY pabora. p TPOJB.
WJIU KOJIMYECTBY
BEILECTBA,
coJiepKallero
OITPENIEIIEHHYIO
JIOJIKO TIPUMECEN.

ITomoxxenune a3ora
u pocdopa B
MIEPUOTUYECKON
I'pynnosas.
CHUCTEME WuTepakTuBHAS Onenka
Teopernueckas CnoBecHbIE,
6 XUMHAYECKUX JOCKa, HaBBIKOB.
MOATOTOBKA. HarJIsgHEIe, .
6 9JIEMEHTOB, HaTJIAIHbIE TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
CTPOEHHUE UX AGoTa MaTepHuabl KOHTPOJIb.
aToMoOB. A30T: p )
CBOMCTBA U
MIPUMEHEHUE.
CBoiicTBa
I'pynnosas.
KOHILICHTPUPOBAaHH I/IHTepaKTI/IBHaSI OL[CHKa
N - Teopernueckas CnoBecHbIE,
6 Ol a30THOM JIOCKa, HAaBBIKOB.
MOATOTOBKA. HarJIsgHEIe, .
7 KHCJIOTHL. HarJIsaHbIe TemaTnueckuit
[IpakTuueckas MPaKTUYECKHE.
MaTepHuabl KOHTPOJIb.
pabora.
AMMUax. Tpynmosas
6 dusnyeckue u ] CrnoBecHsle, WNHTepakTuBHas Ouenka
Teopernueckas

8 XHMHUYECKUE HarJs1IHbIC, JIOCKa, HaBBIKOB.

. MOATOTOBKA. .
CBOICTBA. MPaKTHICCKHUC. HarJIsAgHbBIE TemaTuueckuit
IIpakTnueckas
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[Tonyuenue u pabora. MaTepHuabl KOHTPOJIb.
MIPUMEHEHUE.
Ilonoxenue
yriiepoaa u
KpEMHUS B
MIEPUOTUYICCKOM
PHOA I'pynnosas. WNHrepakTuBHas
cCUCTEME OrneHKa
Teopetnueckas CnoBecHBbIE, JIoCKa,
6 XUMHYICCKHUX HaBBIKOB.
IIOJITOTOBKA. HATISAHEIC, HarJISHEBIC .
9 9JIEMEHTOB, TemaTnueckuit
[IpakTrueckas MPaKTUYECKUE. MaTepualIbl
CTPOCHHUE UX AGoTa KOHTPOJIb.
aTOMOB. p )
AnnotponHsie
MoaubUKaITIH
yIJepoja.
XHI\EquCKHe I'pynmosas. HNuTepakTuBHAas Ouerka
CBOUCTBA Teoperuyeckas CJI0BeCHBIE, JI0CKa,
7 yriuepona. HaBBIKOB.
IMOATrOTOBKA. HArJISIAHEIC, HarjIsaHbIe .
0 AsncopOrus Temaruueckuit
: [IpakTuueckas MPaKTUYECKHE. MaTepHuabl
KOHTPOJIb.
pabora.
Kpewmuuii u ero I'pynmosas. NurepakTuBHas Ouerka
7 COCOUHCHUS. Teopetnueckas CnoBecHbIe, JOOCKa, HABBIKOB
1 Crexuto. I{lemeHT. MHOIATrOTOBKA. HarJIsgHbIE, HaTJISIOHBIE TeMaTqucﬁnﬁ
[IpakTuueckas MPaKTUYECKHE. MaTepHuabl
KOHTPOJIb.
pabora.
Oo6o0maromee
HHarot I'pynmosas. NurepakTuBHas
3aHATHUE 10 Ornenka
Teopernyeckas CnoBecHrle, JIOCKa,
7 METOHaM HaBEIKOB.
IMOJATrOTOBKA. HATrISIAHEIC, HarIsaHbIe .
2 MpueMaM peIIeHust TemaTnueckuii
[TpakTuueckas MPaKTUYECKHE. MaTepHuabl
XAMUYECKHX 3a]1a4 pabota KOHTPOJIb.

(oTyer yuyammxcs).
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Cnmcoxk Jiurepatypsl

Cnucok aiumepamypul 014 y4aujuxca:

1. Jlynun B. B. Xumusa. Beepoccuiickue omumnuanst. Beim. 2./ B. B. Jlynun,
O. B. Apxanrensckas, 1. A. TronbkoB. — U3a-Bo: IIpocsemenue. — 2012 . -
144 c;

2. Ouyenp HecTaHAApTHBIE 3afaun o xumuu. llox pen. mpod. M.: MITHMO,
2015;

3. U. A. Jleerncon «Xumuueckue anemeHTs» (M.: ACT, 2017);

4. B. B. Epemun. «Teopernueckas W MaTeMaTH4ecKas XUMHUS IS
IIKOJIBHUKOBY (2-¢ u3a., M.: MITHMO, 2014).

Cnucox aumepamyput 0141 ne€0az02086:

1. Jlucuupa A.3., 3eiipman A.A. OdeHb HeCTaHIIAPTHBIC 3a/1a4M MO XHUMHUHU.
M., MIITHMO, 2015;

2. Csutanbko WN.B., Kucun B.B., UypanoB C.C. CraHIapTHbIE aarOpUTMBbI
pelieHus: HeCTaHAAPTHBIX XUMUYECKUX 3amad. M., Xumudeckuit hakyabTer
MI'Y um. M. B. JlomoHocoBa; M., Beiciiuii xumuueckuii koyuieax PAH;
M., UznarensctBo dusznkomarematudeckoit muteparypsl (DMU3MATIINT).

2012. B cBobogHOM moctyme: http://www.chem.msu.ru/rus/school/svitanko-

2012/welcome.html ;

3. Ceutanbko M.B., Kucun B.B., UypanoB C.C. OnumnuaaHbele 3aadd IO
xumun. M., MOX PAH, 2017;
4. Jlynun B.B., Ky3smenko H.E., PerkoBa O.H., Henaiinenko B.I'., Xumus 21

BCKa.


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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Oopa3zoBartenbHbie UHTEpHET-pecypChl 10 XUMHUH:

1. Enunas xoswtekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

[IpenmeTHas kosutekus «Xumus». http://school-collection.edu.ru/collection

2. Xumus B mpe3eHTanmsx. https://prezented.ru/himiya/

3. Heopranuueckas xumusi. BUIIEOOIIBITHI.

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/21nterface=pupil&class%5B%5D=51&subject%5B%5D=31

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

5. Ilepuoanueckas cuctema 3JIeMEHTOB. http://periodictable.ru/

http://webelements.narod.ru/

6. llIxompHbIe HaBBIKU. https://skills4u.ru/school/himiva/class9/

7. 3agauu Bcepoccuiickux u MeH/1e/1eeBCKUX XUMUUECKUX OJIMMITNA]T — B

cBoOoaHOM noctyte: 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://webelements.narod.ru/
http://webelements.narod.ru/
https://skills4u.ru/school/himiya/class9/
http://www.chem.msu.ru/rus/elibrary/
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