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1.1losicHUTEILHASA 3AIIUCKA

B Hame Bpemsi MpOUCXOIUT YCUJICHHE XMMM3AIMU OOJBIIMHCTBA Cep KU3HU
YelloBeKa, HO YCIEeXW XHMHUU UCHOJB3YIOTCS ©0€3 OCO3HAaHUS HEOOXOAMMOCTH
IPaMOTHOTO MIPUMEHEHUS BEILIECTB U MaTepuasoB. M3ydeHue Kypca MOMOXKET ydaluuMcs
PacKpBITh CBOMCTBAa INMHMPOKOTO CIIEKTPa BEIIECTB M MAaTEPUAJIOB B CBS3M C HX
UCIIOJIb30BaHUEM.

AKTYaJIbHOCTh JaHHOW TNPOrpaMMbl OOBICHSETCS TEM, 4YTO KOHLEIIIHUS
IIIKOJIPHOTO XWMHYECKOTO 00pa30BaHMs HampaBiieHa Ha (HOPMUPOBAHHE Y YyUaITUXCS
TaKMX 4epT, KaKk TMOKOCTh MBIIUICHUS, N300pPEeTaTeIbHOCTh, YyBCTBO HOBOI'O, YYBCTBO
BeIOOpa. Takume depThl XapakTepHBI JUIsI YEJIOBEKa, OOJAJaromiero HayYHBIM
MHPOBO33pEHHUEM. 3HAKOMCTBO JCTEH C BEMIECTBAMU, XHMHYCCKHUMHU SBICHUSIMU
HAYMHAETCSl €Ille B HaudaJdbHBIX Kiaccax. Kaxaplii peOEHOK 3HAKOM C Ha3BaHUSIMU
MPUMEHSEMBIX B OBITY BEIIECTB, HEKOTOPHIMHU IIOJIC3HBIMH HCKOMAEMBIMU W JIaXKe
OTJICJIbHBIMU XUMUYECKUMHU 3iieMeHTamMu. OJHaKO K Hayaldy H3y4YeHHUs XUMUU B §-M
KJlacce TO3HABaTENbHbIE MHTEPECHl IIKOJIHHUKOB B 3HAYUTEIHHOM Mepe ociaabeBaloT.
[Tocnenmyromiee n3ydeHNe XMMHAN Ha YPOKaX JUIsI MHOTHUX YYaIIUXCs MMPOTEKAET HE OYCHBb
YCHENIHO.  OJTO  OOYCIOBJIEHO  CIOXKHOCTBIO ~ MaTepualia,  HepalMOHAJIbHO
CIIPOCKTHPOBAHHBIMU TIpOTpaMMaMu H (OpPMaTbHO HAMMCAHHBIMU YYCOHUKAMH TI0
xumun. EcrecTBeHHO-HaydHasi 0a3a IIKOJLHUKOB ITOCTOSIHHO ITOTIONHSETCS HOBBIMHU
dakTamMu BEIIECTBEHHOTO MHpa TMPH y4aCTUU CPEACTB MAcCOBON WH(MOpPMAIUU, KHUT,
IIKOJIBHBIX TIPEAMETOB W JpyrumMu crmocodbamu. C 1ienpio  (popMUpOBaHUS OCHOB
XUMUYECKOTO  MHPOBO33PEHHS ~ COCTaBjeHa  pabouas  mporpaMma  KpyKKa
JOTIOJTHUTEIHFHOTO 00pa30BaHUS.

HopmaTuBHbie OCHOBAHHUA TUTST CO3IaHMS JOTIOJTHUTEIIBHOU
o01reo0pa3zoBaTenbHOM (00IIEepa3BUBAIOIIECH ) TPOTPAMMBI:

- ®enepanbHblil 3aK0H «O0 oOpazoBanuu Poccuiickoit @enepanum» ot 29. 12. 2012
r. No 273-®3 (c u"3BMEHEHUAMU U JOTOJTHEHUSIMU );

- Konnermust ~ pa3BuTHsA ~ JIOMOJIHUTENIBHOTO  00pa3oBaHWs,  yTBEpKIEHA
pacnopsbkenueM IIpaBurtensctBa Poccuiickoit @enepanuu ot 31 mapra 2022 roma Ne
678-p;

- [Ipuka3z Munucrtepcta npocsenieHust Poccuiickoin @enepamuu ot 27. 07 2022 1.



Ne 629 «O6 yrBepxknennn [lopsimka opraHu3anuu U OCYIIECTBICHUST 00pa30BaTEeIbHON
JESATEIbHOCTH T10 JOMOJIHUTENIbHBIM 00pa30BaTeNIbHBIM IPOrpaMMamy;

- [Ipuka3z MunucrepctBa npocsenienus Poccniickon ®@eneparuu ot 03. 09 2019 r.
Ne 467 «O06 yrBepxaenuu lleneBoit Moaenu pa3BUTHS CHUCTEMBI JIOMOJHHUTEILHOTO
oOpa3oBaHuUs IeTen»;

- [Ilpuxa3z MunucrepctBa oOpazoBanus pecryonmmnku Mopaosus ot 26. 06 2023 r. No
795-OJ1 «O6 yrBepxkaeHun IlpaBun mnepcoHUGUIMPOBAHHOTO (PUHAHCUPOBAHUS
JIOTIOJIHUTEIBHOTO 00pa3oBaHus JAeTel B pecrnydiuke MoproBus» (C MU3MEHEHUSIMU OT
27.07.2023 r.);

- Canllun  2.4.4.3648-20 «CaHUTapHO-’MUAEMHOJIOTHUYECKUE TpeOOBaHUS K
OpraHu3alysM BOCIIUTAHUS U O0yUEHHUs, OT/AbIXAa U 03/I0POBJICHUS JE€TEH U MOJIOICKIY;

- YeraB MBOY «COILI Ne7».

[Iporpamma «Xumuueckasi J1abopaTopus» PEKOMEHJOBAHA K HCIOJIb30BAHUIO B
YUPEXKJEHUAX JOMOJHUTEIBHOIO OOpa3oBaHMsl W OOpPa30BATEIbHBIX OPraHU3aLUAX
Py3aeBcKOro MyHUIIMIIAIBHOTO palioHa.

HanpaBJjieHHOCTB IPOTpaMMBbI — €CTECTBEHHOHAYYHAS.

HoBu3Ha nporpaMMsl 3aKIH0YaEeTCs, BO-NIEPBBIX, B HEAOCTATKE AHAJIIOIOB JTAHHOMN
IporpaMmMbl B CHCTEME JOMOJHUTEIBHOTO 0Opa3oBaHMs JeTed, BO-BTOPBIX, YTO B
npoiecc 00y4eHHUs! BKIIIOUEHA SKCIIEPUMEHTalbHAs AESATENbHOCTh C MCIOJIb30BAaHUEM
mudpoBoit naboparopuu. IlosTomy Hacrosimas mnporpaMma Mpu3BaHa YCTPAHUTH
INPOTUBOPEYHE MEXKIY aKTYaJbHOCTBIO W BOCTPEOOBAHHOCTBHIO JAHHOTO AaCIEKTa
oOpa3oBaHMsI B  OKpYXarolleM MHpPE M  OTCYTCTBHEM  BO3MOXKHOCTH  JJIs
3aMHTEPECOBAHHBIX B TaKOM OOpa30BaHUU peOAT MPHUOOPECTH CHUCTEMATH3MPOBAHHbBIC
HABBIKH Pa0OTHI C HUPPOBBIM 000PYTOBAHUEM.

Ilexaroruveckast mes1eco00pa3sHOCTb OAYEPKUBAET MPArMaTUIECKYIO BaXKHOCTh
B3aMMOCBSI3M BBICTPOCHHOU CHUCTEMBI IIPOLIECCOB O0YUEHUS], pa3BUTHUSA, BOCITUTAHUS U UX
oOecniedeHus. B 3Toi 4acTu MOSICHUTEIBHOMN 3allMCKH HY>KHO J1aTh apTyMEHTHPOBAHHOE
000CHOBaHME MIEAArOTUUECKUX JEHCTBUN B paMKax JOMOJIHUTEIbHON 00pa30BaTebHOM
POrpamMMbl, & KOHKPETHO, B COOTBETCTBUH C LEISIMHU U 33J]a4aMU, BEIOpaHHBIX (HOpM,
METOJIOB M CPEACTB 00pa30BaTENbHOI NEATEIHbHOCTH U OpraHU3aluu 00pa30BaTeIbHOTO
po1iecca.

OTIMYNTEIbHOH 0COOEHHOCTHIO Kypca SBISETCS TO, UYTO €ro COJEp:KaHHe



CONpPS’KEHO C OCHOBHBIM KYypCOM HEOPraHMYECKOM XUMHUHU. ODTO JAET BO3MOXKHOCTb
y4YaluMcsl MOJy4YuTh 0oJiee MPOYHbIE 3HAHUS MO MPEIMETy Ha CIEAYIOIMN ydeOHBIN
roa. Ilporpamma Kypca MOCIYXHUT JJIs1 CYIIECTBEHHOTO YIIyOJEHHS M PaCIIMPEHUS
3HaHUW 10 XHMMHH, HEOOXOIUMBIX Ui KOHKPETHU3AllMH OCHOBHBIX BOIPOCOB
HEOPTraHWYECKOM XUMHUU U JUJIsi OOIIero pa3BUTUS YYEHUKOB. B yueOHBIM Kypc
BKJIFOUEHBI MTPAKTUUYECKHE paObOTHI C UCMOIb30BaHUEM TU(POBOH 1a0bOpaTOPUH, UTO TAET
BO3MOYKHOCTh JIy4Ill€ YCBOUTh TEOPETUYECKUE IMOHATHA U MpaKTUYecKue yMmeHus. B
OOy4eHHH XUMHUHU OO0JIbIIOE 3HAYECHUE MMEET IKCIIEPUMEHT. AHAIM3UPYS PE3yJbTaThl
MPOBEAEHHBIX OIBITOB, YUalluecs YOSKJAI0TCA B TOM, UTO T€ WJIH UHBIC TEOPETUUECCKHE
IPEJICTaBICHNUSI COOTBETCTBYIOT WJIHM MPOTUBOpPEYAT PEATbHOCTU. TOJIBKO OCYIIECTBIISSA
XUMHYECKHIA IKCIEPUMEHT, MOKHO MPOBEPUTH TOCTOBEPHOCTH MPOTHO30B, CACTAHHBIX
HAa OCHOBaHMM Teopuu. B mpouecce 53KCIEpUMEHTANbHOW paldOThl  yYaliuecs
OpUOOpPETAIOT  ONBIT  TO3HAHMSI  PEAJbHOCTH, SBJSIOUIMICS  BaXXHBIM  3TAIlOM
dbopmMupoBaHUsl Y HUX YOEXKJCHUH, KOTOPbIE, B CBOIO OYEPEb, COCTABIAIOT OCHOBY
HAyYHOTO MHPOBO33peHHUs. Peanusanusi yKka3aHHbBIX Leled BO3MOXKHA MPHU OCHAIIEHUU
IIKOJIBHOTO KaOWHETa XMMHHU COBPEMEHHBIMH MpuOopaMu U 00opynoBanueM. B pamkax
HAIlMOHAIBHOTO MpoekTa «O0pa3oBaHUe» 3TO CTAJIO BO3ZMOXHBIM OJlarojapsi CO3AaHHI0
B 00111€00pa30BaTEIbHBIX OPTaHU3AIMAX IIEHTPOB 00pa30BaHUsI €CTECTBEHHOHAYUYHON U
TEXHOJIOTUYECKOW HampaBiieHHOocTell «Touku poctay. BHeapenue storo odopyaoBaHus
MO3BOJIUT KaYECTBEHHO U3MEHUTh MPOIeCC 00YUESHUSI XUMUH.

[MudpoBas nmabopartopusi TOJHOCTBIO MEHSET METOAUKY U  COJEp)KaHHe
OKCMIEPUMEHTATBHON JIEATEIBPHOCTH W PEHIaeT BBIMICTIEPEUNCICHHBIE MPOOIEMBI.
upokuil cHekTp JaTYUKOB TMO3BOJSET YyYalllUMCS 3HAKOMHUTBCS C HapaMeTpamu
XUMHYECKOTO DKCIIEPUMEHTa HE TOJHKO HAa KaueCTBEHHOM, HO M Ha KOJMYECTBEHHOM
ypoBHe. [ludposas nadopaTopusi MO3BOISET BECTH JJIUTEIBHBIN IKCIEPUMEHT JaKE B
OTCYTCTBHE  OJKCIIEpUMEHTaTopa, a 4YacToTa UX M3MEPEeHHUH  HEemoJBJacTHa
YeJIOBEYECKOMY BOCHIPUSTHIO.

JlanHass ~ mporpamMma  CIIOCOOCTBYET  O3HAaKOMJIGHHIO C  OpraHHu3anuei
KOJUIEKTUBHOTO Y MHAMBUAYAJIbHOTO HCCIIEI0BaHuUs, O0YUEHHUIO B IEWCTBUU, MOOYKIaeT
K HaOJIIOICHUSIM U 3KCIEPUMEHTHUPOBAHUIO, OMHUPAETCS HAa COOCTBEHHBIM KM3HEHHBIN
OTIBIT, MO3BOJISIET YEPEAOBATh KOJUIEKTUBHYIO U MHAUBUIYAJIbHYIO IE€ITEIbHOCTb.

AJpecaTt nporpamMmmal.



JlaHHasi mporpamMMa OpUeHTUpOBaHa Jyuis AeTeill B Bo3pacte 12 - 13 net. YcnoBus
Habopa JeTeil: npuHUMAaroTCs Bee kenatoiue. HanonusemocTts B rpymnne cocrasisier 12-
15 gwenosek. [Iporpamma npennosiaraeT OCBOEHUE BUAOB JAEATEIBHOCTA B COOTBETCTBUU
C TICUXOJIOTUYECKUMHU 0COOCHHOCTSIMH BO3pacTa ajpecara mporpaMMel.

O0beM U CPOKHM 0CBOCHHS NPOTrPaAMMBI.

Cpok peanuzanuu nporpaMmmsi - 1 rog.

[Ipo10KUTENEHOCTD peau3aliy BCEl MporpaMmbl - 68 4acoB.

2.ean u 3a1aun

B cootrBerctBUM ¢ DemepanbHBIM TOCYAApPCTBEHHBIM  0Opa30BaTCIIBHBIM
CTaHJaPTOM OCHOBHOTO 0OIIEero 0Opa3oBaHUSl 2AAGHLIMU UEAAMU TIKOIBHOTO
XUMHUYECKOTO 00pa30BaHUS SIBISIOTCS:

e hopmuposarue y 00ydaromuXCcs CUCTEMbl XUMAYECKUX 3HAHUI KaK KOMITOHEHTA
€CTECTBEHHOHAYYHbIX 3HAHUM;

e pazeumue JIUYHOCTH OOYYaIOIIUXCS, UX HMHTEIUICKTYaJIbHBIX M HPABCTBEHHBIX
KauecTB, (HOPMHUPOBAHWE TYMAHHUCTHYECKOTO OTHOIICHHUS K OKPYKAIOIIEMy MHUPY U
HKOJIOTUYECKH 1€JIECO00PA3HOTO TTOBEICHUS B HEM;

e NOHUMAHUe OOYJArOITUMUCS XMMHHM KaK TPOWU3BOJUTEILHON CHIIBI 00IIecTBa U
KaK BO3MOXHOM o0yiactu Oynyiieit mpodeccuoHanbHOU NesTeIbHOCTH,

e pazeumue MBIILUIEHUS OO0YYaIOIIUXCSl TOCPEICTBOM TaKUX TMO3HaBaTEIbHBIX
y4eOHBIX IEeHCTBHMA, KaK YMEHHE (POPMYIUPOBATH MPOOJIEMY U THUIIOTE3Y, CTAaBUTh IECIIH
W 3a/aud, CTPOUTH IUIAHBI JOCTIKEHUS IIeJie W pelIeHUs TMOCTaBJIEHHBIX 3ajady,
OTIPEIEIATh MMOHATHUS, OTPAHUYUBATHUX, ONTUCHIBAThH, XapaKTEPU30BaTh U CPAaBHUBATH;

* NOHUMAHUe B3aUMOCBS3U TEOPUH W MPAKTHKH, YMECHUE TIPOBOIUTH XUMUYCCKUN
AKCIIEPUMEHT U Ha €T0 OCHOBE JIEIaTh BHIBOJIBI U YMO3AKITIOUCHHUSI.

JImst 1OCTHIKEHUs 3THUX IeJied B Kypce XMMHHM Ha CTYIEHH OCHOBHOTO OOIIEro
00pa30BaHUS PENIAOTCS CICIYIONTUE 3adAYM:

- ¢gopmupyromes 3HaHUA OCHO8 XUMUYECKOU HAyKu — OCHOBHBIX (DaKTOB,
MOHATUH, XUMUYECKUX 3aKOHOB M TEOPHH, BBIPAKEHHBIX IMOCPEICTBOM XUMHUYECKOTO
S3BIKA,;

- paszeusaromcsi ymeHus HaOMIOAaTh W OOBICHATh XUMHUYECKHE SBJIICHHS,

MPOUCXOASAIINE BIIPUPO/IE, Ta00PATOPHBIX YCIOBHSIX, B OBITY M Ha MTPOU3BO/ICTBE;



- npuobpemailomcs  cneyuanibHble YMeHus U  HA8blKu 1O  0e30MacHOMY
oOpaIIeHNI0 CXMMUYECKUMH BEIIECTBAMHU, MaTepHUailaMy U MPOLIECCAMU;

- ¢opmupyemcs 2yMaHucmuyeckoe omHouleHue K Xumuu KaK
MIPOU3BOAUTENLHON CHile OOIIECTBA, C TMOMOINBIO KOTOPOW pEIIaloTCsl TI00aTbHbIE
po0JIeMBbl YEI0BEUECTBA;

- ocywecmenaemcs unmezpayusi XAMAYECKON KapTUHBI MAPa B €IUHYIO HAYYHYIO

KapTUHY.
3.Y4eOHbIi IJIAH NPOTrPAMMbI
Ne Tema KomnnuectBo yacos Bcero
I Teopus IIpaktuka
/
II
Tema 1. Xumusi B HeHTpeecTecTBO3HAHUs | 18 2 20
Tema 2. MaTemaTuKa BXUMHH 18 1 19
Tema 3. SIBieHusi,Ipoucxoasimme ¢ 15 4 19
BellleCTBaMU
Tema 4. Yuennie xumuku. [IpoexTHan 4 6 10
pabora
HUTOI'O YACOB: 45 13 68

4. Cogep:xanue padodeil mporpamMmMbl

- IIponeaeBTHYECKHI KYpPC

- Xumusn 6 yenmpe ecmecmeo3Hanus:

- XumMus Kak 4yactb ecrectBo3Hanus. IlIpeamer xumuun. EcrecTBo3Hanne —
KOMIUIEKC HAyK O npupoje: puznku, Xxumuu, 6uosioruu u reorpadun. [lonoxurenbHoe u
OTPULIATEIIBHOE BO3ACHCTBUE YEIIOBEKA HA TPUPOY.

- IIpenmer xumuu. Tema u BemiectBa. CBOMCTBa BEIIECTB KaK HX
VHIMBU1yaJIbHbIC TPU3HAKHU.

- CBolicTBa BEIIECTB KaK OCHOBA UX MPUMEHEHMUS.

- Metoabl uzydenusi ecrecTBo3HaHus. HaOmroeHne Kak OCHOBHOW METO.
MO3HAHUSL OKPYKAIOIIer0 MHUpa. YCJIOBHUS MPOBEICHHUS HaOmroJeHus. ['umore3a Kak
MPEANOJIOKEeHNEe, OOBICHSIIONEE WM MPEICKA3hIBAIOIIEEe MPOTEKAHWE HaOII01aeMOro

ABJICHUA. 9KCH€pI/IMCHT.



- JlaGoparopusi. DKCHepUMEHT J1a00paTOPHBIN 51
nomaiHuii.  CriocoObl (buKcHpoBaHUs pPE3yJabTATOB
skcriepuMenTa. CTpoeHHe INIAMEHH CBEYH, CyXOT'0 TOPIOYEro, CHUPTOBKHU.

- IIpakTuyeckass padora «3HAKOMCTBO C JIAOOPATOPHBIM OOOPYIOBAHHUEM.
[IpaBmiIaTexHUKH O€30MIACHOCTH MPU PaboTe B XUMUYECKOM KaOuHeTe (J1abopaTopum )».

- IIpakTnyeckas padora  «HaOmogenue  3a  ropsieid  CBEYOI.
YCTpOHCTBO CHUPTOBKH.

- [IpaBumna paboThl C HArpeBaTEIbLHBIMU PUOOPAMU.

- MopeanpoBanue. Mojenu Kak aOCTparupoBaHHBIE KOINHUHA H3Y4aeMbIX
O0OBEKTOB U mporeccoB. Mogaenu B ¢uszuke. DiekrpoopHas MallMHa Kak
abcTparupoBaHHasi MOJIeJb MOJHUU. Mojenu B OHONOTHH. BHOJOTHYECKHE MYJISKHU.
Mopenu B XUMHH: MaTepHaJIbHbIE (MOJIEIIA aTOMOB, MOJIEKYJI, KPUCTAJUIOB, alapaToB U
YCTAaHOBOK) U 3HAKOBBIC (XMMHUYECKHE 3HAKU, XUMHUYECKHE (POPMYIIBI U XUMUYECKUE
ypaBHEHUS).

- XumMnuyeckass CHMBOJIMKA. XuMmMudeckue 3Haku. HWx oOo3HayeHwme,
NpOU3HOILIEHHEe W WH(pOpMaIMs, KOTOPYI0 OHHM HeCcyT. Xumudeckue (opmyisl. Mx
0o0O3HayeHue, MPOU3ZHOIIEHWE M HHpOpMalUs, KOTOPYKO OHHU HecyT. MHIEKCh u
K02 PUITEHTHI.

- Xumusi 1 (QU3MKA. YHUBEPCAIbHBIA XapakTep MNOJOKEHUH MOJEKYJISPHO-
KHHeTH4Yeckoil Teopuu. I[loHsATHS «aTOom», «MOIIeKyla», «UOH». Kpucrammmueckoe
cocTrosiHMe BemiecTBa. Kpucramimyeckue pemeTkd TBepAbiXx BemecTB. uddysus.
bpoyHOBCKOE IBHKEHUE.

- Xumusi U ¢usuka. ArperaTtHble COCTOSSHUS BemecTBa. [lonstue 00
arperaTHOM COCTOSIHUM BellecTBa. ['a3000pa3Hble, >KUJIKHE M TBEPHAbIE BEIIECTBA.
Kpucramnnueckue u amopdHble TBepAble BemiecTBa. PU3NUECKHE U XUMUYECKUE
SBJICHUSL.

- Xumus ureorpagusi. ['eonornueckoe CTpOEHHE IUIAHETHI 3eMIISL: SAPO,
MaHTHsI, JTuTocepa. DIEMEHTHBIN COCTaB I€OJIOTUYECKUX COCTaBHBIX YacTEW IJIaHETHI.
MuHepanbl W TOpHbIE MOPOJAbl. MarmaTMdyeckKue | OCaJO4yHble (OpPraHWYecKHe U
HEOpPTraHUYECKHE, B TOM YKCIIE U TOPIOYKE) MTOPOIbI.

- Xumuss u  Owmosormsi. XUMHUYECKUMH  COCTaB  KUBOM  KIIETKHU:

HEOpraHu4eckue (BoJa M MHUHEpaJbHbIE COJIM) U OpraHudeckue (OENKH, >KHPHI,



yTJI€BO/Ibl, BATAMUHBI) BELIECTBA.

- ITpocTele W CHOXHBIE BELIECTBA, HX POJb B JKU3HEIEATEIBHOCTH
OpTraHH3MOB.

- buonornueckass ponp Boapl B kuBOM Kietke. dorocuHre3. Pomnp
xjopopuisia B QorocuHTe3e. buonmormueckoe 3HauYE€HUE JKUPOB, OEJIKOB, 3(PUPHBIX
MaceJl, yIiIeBOJ0B U BUTAMUHOB JJIS JKU3HEACSITETbHOCTH OPTaHU3MOB.

- KavecTBeHHbIe peaknuu B XuMuH. [[oHATHE O KaueCTBEHHBIX peaKLUAX
KaK O peaklMsAX, BOCIPUHUMAEMBIX OPIraHOJENTUYECKH C IMOMOLIBIO 3pEHHUs, CilyXa,
obonsiHUA. AHammTrdeckuin 3¢ dext. OnpenenseMoe BEIIECTBO M PEAKTUB Ha HETO.
Bo3MOXHOCTP M3MEHEHHUsT POJM Ha MPOTHUBOIOJIOXKHYIO. PacmpocTtpaneHue 3amaxa
OJIEKOJIOHA, AYXOB WJIM Je30/0paHTa Kak mpouecc auddysun. OOpasupl TBEPIbIX
BEIIECTB KPUCTAJUINYECKOTO CTPOCHUA. MoIenu KpUCTaNTMIECKUX PEIIETOK.

- JemoncTpanuu. Konnekuus pa3HbIX TeJl U3 OJHOTO BEIIECTBA WIIM MaTepuasa
(HampuMep, cTekina — JlaboparopHas mnocyaa). Kosuleknust pasivyuHbIX Tel WK
¢dotorpaduil Ten U3 aTOMUHUS ISl WUTIOCTPAlMM UAEU «CBOWCTBA — MPUMEHEHUEY.
YyeOHoe 000pyI0BaHUE, UCIIOJIB3YEMOE MPU U3YYeHUU (PU3UKU, OMOJIOTHH, reorpadun
U XUMHUH. JnekTpodopHas MmamuHa B JedctBuu. ['eorpadumueckue momenu (riodyc,
Kapta). buonmornyeckue mozaenu (MyJIsDKM OpPraHOB M CHUCTEM OpPraHOB pacTEHUH,
KUBOTHBIX M 4enoBeka). dusndeckre 1 XUMUYECKHE MOJIEITH aTOMOB, MOJIEKYJT BEIIIECTB
U UX KpUCTAIMYECKHX pemerok. OObeMHbIE M HIApPOCTEPKHEBBIE MOJEIH BOJBI,
YIJIEKUCIIOrO U CEPHUCTOrO I'a30B, MeTaHa. PacmpocTpaHeHue 3amnaxa OfeKoJIOHa, TyXOB
Wi Je3ojopaHta  kak npouecc  auddysuu. OOpasubl  TBEpPABIX  BEIIECTB
KPUCTAJUIMYECKOTO CTPOEHUs. MoJenu KpUCTAIIMYEeCKUX peleTok. Tpu arperaTtHbix
coctostHUs BOfbl. «llepennBanue» YTIIEKHCIOTO Ta3a B CTaKaH Ha ypaBHOBEIICHHBIX
Becax. Kommeknus KpUCTAIMYECKHX W aMOP(HBIX BEHIECTB W M3JACIUNA W3 HHX.
Konnekuus MuHepanos (J1a3yput, KOPYHJI, XaJIbKOIUPUT, QIIOOPUT, ranuT). Komnexkus
TOPHBIX MOpoJ (TpaHUT, pazauyHbie (GOPMbl Kalbl[UTa — MEJN, MpPamop, U3BECTHSK).
Komnekuus roprounx uckonaembix (He(Tb, KaMEHHBIH Yrojb, CHaHIBL, TOpQ).
CrimpToBas 3KCTpakius XJopoduiia U3 3eleHbIX JUCTheB. KauecTBeHHas peakuus Ha
kuciaopon. KauecTBeHHas peakuus Ha yriaekuciablid ras3. KadecTBeHHas peakius Ha
U3BECTKOBYIO BOAY.

- JlabopatopHuble onbIThl. OnrcaHue CBOWCTB KUCIOPOJAA, YKCYCHOU KHCIOTHI,



amoMunus. CTpoeHue miaMeHu (CBeUd, COUPTOBKH, CyXOro roproyero). M3rorosienue
MoZiesield MOJIEKYJ XMMHUYECKUX BEIEeCTB M3 miacTwinHa. Habmonenre GpoyHOBCKOTO
JMBIDKEHUS YaCTHYCK YEPHOW TYIIM I0J] MHUKpOCKomom saboparopun Touka Pocra.
W3yyeHue rpaHWTa C TIOMOINBIO YBEIMUYUTEIHHOTO cTekiaa. OOHapyXeHue >XKupa B
CEMEHax TMOJICOJIHEYHUKA M TperKoro opexa. OOHapyxkeHue H(QUPHBIX Macel B
anenbCMHOBOM Kopke. OOHapyx)eHue Kpaxmana U Oenka (KJICHKOBUHBI) B MIICHHYHON
Mmyke. [Iporyckanue BBIIBIXaEMOTO BO3/1yXa YEPE3 U3BECTKOBYIO BOY.
Mamemamuka é xumuu

- OTHocUTe/IbHbIE aTOMHasi W MoJleKyJsipHas Maccbl. [loHstue 00
OTHOCUTENPHOM aTOMHOM M MOJEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOJHOW E€IWHUIIBL.
HaxoxxaeHne OTHOCHTEIBHON aTOMHOM MAacChl XMMHYECKHX JJIEMEHTOB IO Tabimie /l.
N. MenneneeBa. HaxoxkjaeHue OTHOCUTEIBLHOM MOJEKYJISIPHONM Macchl 1o Qopmye
BEILIECTBA KaK CYMMbl OTHOCHUTEJIBHBIX AaTOMHBIX MAacC, COCTaBJISIIOIIUX BEHIECTBO
XUMHUYECKUX IJIEMEHTOB.

- MaccoBasi 1011 XUMH4Y€CKOI'0 3J1eMEHTA B CJI0KHOM BellecTBe.
[ToHsTHe O MaccoOBOM J0Jie¢ XMMHYECKOTO 3jieMeHTa (W) B CJIOXKHOM BECIECTBE W €€
pacuer 1o Qopmyne BemecTBa. Haxoxknenue ¢Gopmysibl BelIeCTBA MO 3HAYCHUSIM
MaCCOBBIX JI0JIeH 00pa3yromux ero 3jieMeHToB. UncThle BemectBa ucMecu. [loHsTue
O 4YHMCTOM BemiecTBe U o cMecu. Cmecu razoo0OpasHbie (BO3AYX, MPUPOJHBIN Ta3),
xuakue (HedTh) U TBepbIe (TOPHBIE TTOPOJIBI,

- kynuHapabie cMecu 1 CMC). CMecu roMOTeHHBIE U TEeTEpOTreHHbIE.

- O0bemHast 10J151 KOMIIOHEHTAa ra3oBoi cmecH. [lonstue o6 00beMHOIM
noyie (@) KOMIOHEHTa Ta30Boil cMmecu. CocTaB BO3MyXa W MPUPOIHOro rasza. Pacuer
o0beMa KOMITIOHEHTA ra30BOM CMECH IO ero 00bEMHOM J10JI€ K HA00OPOT.

- MaccoBast 10Js1 BewiecrBa B pacrBope. [lonarue o maccoBou poise
BertectBa (W) B pacTBope. PacTBopuTelb M pacTBOPEHHOE BelecTBO. Pacyer macchl
PAacCTBOPEHHOTO BEIIECTBA IO Macce pacTBOpa W MAacCOBOM J10JI€ PacTBOPEHHOIO
BEILIECTBA U JPYTUE PACUETHI C UCIOJIH30BAHUEM ATUX MOHITHUH.

- IIpakTnueckas padora «IIpuroroBiaeHue pacTBopa ¢ 3aJlaHHOW MaccOBOI
JIOJIEN pACTBOPEHHOT'O BEILIECTBAY.

- MaccoBasi poas1 npuMecei. [lonsTne 0 4MCTOM BEHIECTBE U INPUMECH.

MaccoBast nons ipumecu (W) B oOpasiie MCXOaHOTO BerecTtBa. OCHOBHOE BEIIECTBO.



Pacuer Macchl OCHOBHOTO BELIECTBA IO MACCE BELIECTBA, COJAEPKAILETO OMPENEIEHHYIO
MacCOBYIO JOJIIO IPUMECEN, U IPYTHUE PACUETHI C UCIIOJIB30BAHUEM ITUX IIOHITHH.

- JemoncTpauuu. MuHepansl KynpuT UM TeHOpUT. KoJekuuu pasinuuHbIX
BHUJIOB MpaMopa U U3euid (WM WUIIOCTpauuid u3aenuil) u3 Hero. CMech peuyHOro u
caxapHOro mnecka u ux paszaenenue. Komnekius nHedptu u HedrenpoaykroB. Komnekius
OBITOBBIX cMeceil (kymuHapHbix cmeceil, CMC, mamnyHel, HaNmUTKOB U [p.).
JuarpamMmma 00beMHOTO cOCTaBa Bo3ayxa. JluarpaMma 00beMHOTO COCTaBa MPUPOJIHOTO
raza. O0Opas3libl BEIIEeCTB U MaTEpUaJIOB,COACPKAIINX ONPEICICHHYIO JIOJII0 IPUMECEH.

- JlabopaTopHble onbIThl. 3ydeHue coctaBa OBITOBBIX KYJIMHAPHBIX U
XO3SIUCTBEHHBIX CMECeW MO0 ASTUKEeTKaM. M3ydeHuwe cocTtaBa HEKOTOPHIX OBITOBBIX U
(apManeBTUYECKUX MPENapaToB, COAEPKALIUX ONPENEIECHHYIO JOJII0 NPUMECE Mo HX
TUKETKaM.

- Asnenun, npoucxooawue c eewjecmeamu

- Paznenenne cmeceid. [lonsitue o pa3znesieHun cMeced U OYMCTKE BEIIECTB.
HekoTopeie mnpocreiiimme crnocoObl pa3leneHus CMeceil: MpOoCeuBaHue, pas3felieHue
cMecell TOpOIIKOB JKelie3a U CEpbl, OTCTAMBAHME, JEKAaHTalUs, LUEHTPU(PYTHUpPOBAHUE,
pazJielieHue C MOMOUIbIO JEIUTEIbHON BOPOHKH.

- ®uabTpoBanue. uabTpoBaHUE B JTA0OPATOPHUH, OBITY U HA TPOU3BOICTBE.
[TonsiTue o gunbrpare.

- Ancopouus. [lonstue o6 amcopOuuu u amcopOeHTax. AKTUBHPOBAHHBIM
yToJIb Kak BAKHEHIIINI aJIcOpOCHT, €ro MCMOJb30BaHue B OBbITY, Ha MPOU3BOJICTBE U B
BOEHHOM JIETIE.

- Y CTpOUCTBO MPOTHUBOTa3a.

- Juctunasinusi. JMCTWIIISAUMSA KakK MpoILecC BBIJCICHHUS] BEIIECTBA U3
JKUJIKOM CMECH.

- JluctunnvpoBaHHasi BOJIa U 00JIaCTH €€ MPUMEHEHHS.

- Kpucrannuzauusi wim BbinapuBanume. Kpucramiuzanus U BbIIapUBaHUE B
nmabopaTopuu (KpUCTAILTU3ATOPHI U (haphOopoBbIE YAIIKK JIJIsi BBITIAPUBAHUS) U TIPUPOJIC.
[Teperonka nedgtu. Hedrenpoaykrel. @pakinoHHas eperoHka )XuIKOro BO3IyXa.

- IIpakTnuyeckas padora «O4nCTKa TOBAPEHHOU COINY.

- Xumunueckue peakuuu. [IoHITHE 0 XMMHYECKOW peakiMy Kak Ipouecce

MMpeBpaliCHUA OJHHUX BCIICCTB B APYIruc. YcinoBusaTeueHus 1 MMPEKpPaAlMICHUA XUMHUYCCKUX



peaKuui.

- [IpusHakn xuMHYecKHX peakuuil. [Ipu3HaKM XUMUYECKUX PEAKIIMNA:
U3MEHEHHUE I1IBETA, BBINAJICHUE OCA/JKa, PACTBOPEHUE MOJYYEHHOTO OCaJKa, BBIJACICHUE
rasa.

- JMemoncrpanun. IIpocemBaHnne cmecu MyKHM M CaxapHOro IECKa.
Pasnenenue cmecn mOpOIIKOB cepbl M kenesa. PazneneHue cmecu MOPOIIKOB CEphl U
necka. PaszenieHne cMecu BOABI U PACTUTEIBHOIO Macjia C IMOMOUIBIO JETUTEIbHON
BopoHku. llentpudyruposanue. OunbtpoBanue. Kosuiekius pecnupaTopHbIX MAacOK U
MapJIeBbIX MOBS30K. AJICOPOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yriid. CHIIMKareip u
€ro NpUMEHEHUE B OBITY U JIETKOW MpOMBIIUIEHHOCTU. [IpoTHBOras u ero ycTpoucTBo.
[lonyyeHne OUCTUIUIMPOBAHHOM BOJBI C MOMOUIBIO JIAOOPATOPHOM YCTAHOBKHM ISt
IIEPErOHKNA JKUJKOCTEW. PasneneHne cmecn IepMaHraHata M JAMXpoOMara Kajus
cnocobom kpucramumzauuu. Komneknus «Hedts 1 Hedrenponykrs». B3anmoseiictsue
IIOPOIIKOB JKe€Je3a M Ceppl NpH HarpeBaHud. [lomydeHue yriekucioro rasa
B3aMMOJICHCTBHEM MpamMopa C KHCIOTON U OOHapy>KEHUE €ro ¢ MOMOIIbI0 M3BECTKOBOM
BoAbl. KaTanuTtnueckoe pas3ioKeHue MepoKcHja BOAOpoJa (Karaau3aTop — AUOKCH]
Maprasua). @epMeHTaTUBHOE Pa3IoKEHUE MEPOKCUIA BOJIOPOA C MOMOILBIO KaTanasbl.
KucnoTHbplli  OrHeTymIMTENb, €ro yCTPOMCTBO MW MNPUHUUN JeWUCTBUs. Peaknus
HEUTpau3allid  OKpAaIIeHHOro (eHOoJ(PTaTEnHOM pacTBOpa IIEJIOYM  KHUCIIOTOM.
B3aumopeiicTBue pacTBOpa mepMaHraHata U JUXpoOMara Kajusi ¢ pacTBOPOM Cyib(pura
Hatpusi. [lomydenue ocaaka ruapokcuna meau (1) wim rumpokcuma skemesa (I1)
peakuueil oOMeHa. PacTBopeHue TMONY4YEHHBIX OCAJAKOB THAPOKCHUIOB METaIOB
kucnoToi. [lomydenuwe yriaekucioro rasa B3aWMOJIEHCTBUEM pacTBOpa KapOoHaTta
HaTpUsl ¢ KUCJIOTOM.

- JlabopaTopHbie onbIThbl. Pa3neneHne cmecu Cyxoro MoOJIOKA U PEYHOTO
necka. M3roroienune GpuiabTpa U3 QrIbTPOBATLHON OymMaru win OyMa>KHOW Cal(eTKH.
M3roroBiieHre MapiIeBbIX MOBSA30K KaK CPEICTBA MHAMBUIAYAIBHOW 3aIUTBI B MEPUOL
anuaeMuM rpunmna. Mzydenne cocraBa 1 NpUMEHEHNs] CHHTETUYECKUX MOIOIIUX CPENCTB,
COZIEpIKAIMX YH3UMBIL. 3ydeHne yCTpOMCTBA 3aKUTAJIKU U €€ IIJITaMEHH.

Yuensbie xumuku. [IpoekTHas padora
- Paccka3sbl 00 ydyeHbIX. Boinarommecs pycCKkue y4eHbIe-XUMHKH: JKU3Hb U

nestenpHocTb M. B. JlomoHocoBa, 1. 1. Menneneesa, A. M. bytieposa.



- Paccka3bpl 00 dJjeMeHTaXx #W BemecTBax. MeTamibl:  aTlOMUHUH,
KEJNE30, 30JI0TO.

- HemeTtaiuel: a3ot, Bogopoa. Boga. Xnmopua Hatpus. KapOboHart kanbius.

- Paccka3swbl 0 peakuusix. @orocunres. ['openune. Kopposus meTamios.

- IlpakTuyeckass padora (IoMalIHUK dKCHepuMeHT) «BpIpanuBanue
KPHUCTAJIJIOB COIN».

- IIpakTuyeckas padora (qomanHuii SkciepuMenT) «Koppo3us MeTamioBy.

S.1liiannpyeMble pe3yabTaThbl 0CBOCHHS YU4eOHOI0 Kypca

Pe3ybTaThl 0CBOCHUS Kypca.

ITo 3aBepiieHNM Kypca XMMHHM Ha 3Tare OCHOBHOI'O 0OIIero oOpa3oBaHUs
YUYEHHKH JAOJKHBI OBJIAJETh CICIYIOIIMMU PE3yJIbTaTaMHU:

JInuHOCTHBIE pe3yJIbTaThI:

- 3HaHUe U NOHUMAHUe. OCHOBHBIX HMCTOPUYECKUX COOBITHI, CBSI3aHHBIX C
Pa3BUTHEM XHMHH; JIOCTHKEHUH B O0JAaCTHM XMMHUU W KYJIbTYPHBIX TPaJULIUA CBOEH
CTpaHbl (B TOM YHCII€ HAY4YHBIX); OOLIEMHUPOBBIX IJOCTHKEHHWA B OO0JaCTH XUMUHU;
OCHOBHBIX NPHUHIIMIOB M TpaBWJ OTHOLIEHUA K MPHUPOJE; OCHOB 3I0POBOr0 0oOpasza
KU3HU U 3]I0pOBbECOEpEraroyx TEXHOJIOTUN; MpaBUJ TMOBEIEHUS B UYpe3BbIYalHBIX
CUTyaIlUsiX, CBS3aHHBIX C BO3JCUCTBHEM pA3JIMYHBIX BEIIECTB; OCHOBHBIX MpaB H
00s13aHHOCTEH TpaKJaHWHA (B TOM YHCJIE OOYYaroIIerocs), CBSI3aHHBIX C JMYHOCTHBIM,
npo(eCCHOHANBHBIM U KU3HEHHBIM CAMOOINpPEIEIIEHUEM; COILMAIbHON 3HAYUMOCTU U
coJiep>kaHus MPodeccuid, CBI3aHHBIX C XUMUEH;

- 4y8CMB0 20pO0CmuU 3a POCCUICKYIO0 XUMUYECKYIO HAYKY U IOCTHKEHUS YUCHBIX;
YBOXCHHE W TPHUHATHE JOCTIDKEHUN XWUMHHU; JTIO00Bb W OEpekHOe OTHOIIECHUE K
IPUPOJIC; YBAKCHHUE M YIET MHCHUI OKPY>KAIOIUX K JJMYHBIM JTOCTI)KCHUSM B U3yUYECHUHU
XUMUU;

- Npu3HaHue 1EHHOCTU COOCTBEHHOTO 3J0POBBS M 3J0POBBS OKPYXAIOIIUX
Jr0ZIeH; HEOOXOAUMOCTH CaMOBBIPAXKEHHsI, CAMOpPEaTN3alliH, COL[UAIBLHOTO MPU3HAHUS;

- 0CO3HAHUe CTENEHW TOTOBHOCTM K CaMOCTOSITEJIbHBIM IIOCTYIIKaM |
JEUCTBUSM,0TBETCTBEHHOCTH 32 UX PE3YJIbTaThI;

- nposeéneHue SKOJIOTHUECKOrO CO3HaHUS, JOOPOXKEIaTeIbHOCTH, JOBEPHUS U

BHUMATCJIIBHOCTH K JIIOAAM, TOTOBHOCTM K COTPYAHHYCCTBY, HHHUIOHUATHUBBI U



T0003HATETLHOCTH B M3YyYCHWHM BEIIECTB W TPOIECCOB; YyOEKICHHOCTH B
HEO0OXOAMMOCTH Pa3yMHOTO UCIIOJIb30BaHUS JOCTHKEHUI HAYKU U TEXHOJOTUI;

- YMeHue YCTaHABIIMBATh CBSI3U MEXIY LIEJbI0 U3YYEHUS] XUMUHU U TEM, JJISl YETO
ATO HYXXHO; CTPOUTH >KHU3HEHHBIE U TPO(EeCCHOHATBHBIC TIAHBI C YYETOM YCICITHOCTH
U3YYEHUS] XUMUHU U COOCTBEHHBIX MPUOPUTETOB.

MeTtanpeaMeTHbie pe3yJbTaThl:

- UCNOIb3068aHUE PABTUYHBIX UCTOYHUKOB XUMUYECKON MH(POpPMALIUK; MMOTYyYECHUE
Takod uHPOpMAIMKM, €€ aHalu3, MOJArOTOBKA Ha OCHOBE JTOr0  aHajiu3a
WH(OPMAITMOHHOTO MPOAYKTA U €T0 MPE3CHTAIIHS;

- npumeHeHue OCHOBHBIX METOJIOB TO3HAHUs (HAOIIONEHUS, SKCIEPUMEHTA,
MOJICTUPOBAHUS, U3MEPEHUSA U T.J.) IJI U3YUYCHUS] XUMUYECKUX OOBEKTOB;

- UCNOb308aHUe OCHOBHBIX JIOTUYECKUX omepaiui (aHanu3a, CHHTE3a,
CpaBHEHWMsI, 0000IIEeHHSs, J0Ka3aTeIbCTBA, CUCTEMATH3AIINH, KIacCU(DUKALIMU U JIP.) TIPH
W3YYEHUH XUMHUYECKUX 00BEKTOB;

- gopmynupoearue BHIBOJIOB U yMO3AKIIOUECHUN W3 HAOIIOJEHUN U M3YYECHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEN;

- NMpocHO3UpoBaHue CBOWCTB BEILIECTB HA OCHOBE 3HAHUS MX COCTABA U CTPOCHHS,
a TAK)K€ YCTAHOBJICHUS aHAJIOTHH;

- ¢opmynuposanue UK, TUNIOTE3 U MyTEH MPOBEPKHU UX UCTUHHOCTH;

- onpedeneHue TeNeN W 3a7ad y4eOHOM M HMCCIIEOBATEIBCKON NEATETbHOCTH U
MyTE€N UX TOCTUKECHUS;

- packpvimue TPUUUHHO-CIEACTBEHHBIX CBA3€M MEXIYy COCTaBOM, CTPOECHHUEM,
CBOWCTBAMU, NIPUMEHEHUEM HAXOXKICHUEM B IMPUPOJIE U IOJYYECHHEM BAKHEUIINX
XMMHUYECKUX BEIIIECTB;

- apryMeHTaIus COOCTBEHHOM IMO3HIIMU M €€ KOPPEKTHUPOBKA B XOJI€ JUCKYCCUU
10 MaTepUajgaM XUMUYECKOTO COJIEPIKAHUSL.

IIpeanMeTHBIE pe3yabTATHI:

B no3naeamenwnoii chpepe:

3nanue (nonumanue):

- XMMHUYECKON CUMBOJIMKU: 3HAKOB XUMUYECKUX IJIEMEHTOB, POPMYJT XUMUYECKUX
BEIIECTB, yPABHEHNU XUMUYECKUX PEAKIUN;

- BAXHEHUIIMNX XMUMHYECKHUX IOHSITHH: BCIICCTBO, XUMHYECKHUHN OJICMCHT, aToM,



MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJIIpHas MAacChl, MOH, KaTUOH, aHHWOH,
XUMUYECKas CBA3b, JIEKTPOOTPULIATENBHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIIEHHUSI, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIA OOBEM, pacTBOPBI, 3JIEKTPOJUTHI M HEINEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JTUCCOLMALMS, OKUCIUTENb M BOCCTAHOBHUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(P(EeKT peakiuu, OCHOBHBIE THUIBI peakiuil B
HEOPraHUYEeCKOW XHUMUU;

- (hOpMYyITUPOBOK OCHOBHBIX 3aKOHOB M T€OPHUN XMMHUU: aTOMHO-MOJIEKYJISIPHOTO
YUYEHUS, 3aKOHOB COXPAaHEHHMS MAacChl BEHIECTB, ITOCTOSHCTBA COCTaBa BEIIECTB,
ABorazapo; Ilepuonnueckoro 3akona [[. WM. MeHnzaeneeBa; T€Opuu CTPOEHUS aTOMa U
YYEHHSI O CTPOCHHMH BEILECTBA; TEOPUU IJIEKTPOJIUTUYECKON IUCCOUMALMU U YUEHHUS O
XAMHUYECKOU pEeaKIuu.

Ymenue nasvieams:

- XUMHYECKUE DIIEMEHTHI;

- COEIMHEHHMS U3yYEHHBIX KJIIACCOB HEOPTaHUYECKUX BEUIECTB;

- OpraHMYecKHE€ BElIeCTBA MO HUX (opMyJie: METaH, 3TaH, THIEH, alleTUJICH,
METaHOJI, TJILEPUH, YKCYCHasl KUCIIOTa, MIIF0K03a, caxapo3a.

Obvacuenue:

- (u3nueckoro cmpiciia aTOMHOrO (IOPSJKOBOTO) HOMEpPa XHUMHUYECKOTO
3JEMEHTa, HOMEpOBTpyIIbl U nepuoaa B [lepuoguueckoit cucreme .M. Menaeneena, k
KOTOPBIM 3JIEMEHT MTPUHAJJICKUT;

- 3aKOHOMEPHOCTEH W3MEHEHHs CTPOCHHsS aTOMOB, CBOWCTB DJIIEMEHTOB B
npeaesnax MajiblX MNepUoAOB M A TPy, a TakKe CBOKWCTB 00pa3yeMbIX MMHU BBICIIMX
OKCHUJIOB U TUAPOKCHJIOB;

- CYIIHOCTH MpOIEcca AJIEKTPOJUTUYECKON NHUCCOLUMALMUA U PEaKIUil MOHHOTO
oOMeHa.

Ymenue xapaxmepuzosamo:

- XMMHYECKHE AJIEMEHTHI (OT BOJAOPO/a IO KalbI[Msl) HA OCHOBE UX MOJIOKEHHUS B
[lepuonuueckoit cucteme xumuueckux aneMmentoB JI.M. MenneneeBa u ocoOeHHOCTEMH
CTPOEHUSAUX ATOMOB;

- B3aMMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM W CBOMCTBAMU HEOPTaHUYECKUX
BEILECTB;

-  XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKNX BCIUICCTB (OKCI/I,Z[OB,



KHUCJIOT, OCHOBaHU, aM(DOTEPHBIX COEUHEHUHN U COJIEH).

Onpeoenenue:

- COCTaBa BEUIECTB MO UX (opMyiam;

- BAQJEHTHOCTH Y CTEIIEHU OKUCJIEHUS JJIEMEHTOB B COCJIMHCHUU,

- BHUJIOB XUMHUYECKOU CBSI3U B COCIUHCHUSX;

- TUNOB KPUCTAIUIMYECKUX PELIETOK TBEP/IbIX BEILIECTB;

- TPUHAJIECKHOCTHU BEIIECTB K ONPEACICHHOMY KJIACCY COEUHEHHII;

- THIIOB XUMHYECKUX PEAKIIHil;

- BO3MOHOCTH MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa.

Cocmaenenue:

- cxeMm cTtpoeHus atroMoB mepBbix 20 snemenToB Ilepmomnyaeckoi crcTeMbl
J.1.Menneneena;

- (opMyT HEOPraHUYECKUX COSIMHEHUN N3yUYECHHBIX KJIaCcCOB;

- YpPaBHEHMH XHUMHUYECKHUX PEAKIIUH.

bezonacnoe obpawenue ¢ XuMu4ueckon ocy10i 1 1a60paTOPHBIM
000pyI0BaHUEM.

lIposedenue xumuuecko2o sKCnepumMeHma:

- TOATBEPXKIAKOUIET0 XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

- TMOATBEPKIAOIIET0 XUMUYECKHI COCTaB HEOPraHMYECKUX COETNHEHUN;

- TI0 TIOJIy4eHHI0, COOUPAHUIO U PACTIO3HABAHUIO Ta3000pa3HbIX BEIIECTB
(kucmopojia, BOAOpOaa, YIIIEKUCIIOro ra3a, aMMUaKa);

- IO OMPENENCHUI0 XJIOpUI-, Cylb(dar-, KapOOHAT-WOHOB U MOHA aMMOHHUS C
MTOMOIIbIO KAYECTBEHHBIX PEAKIIUH.

Buiuucnenue:

- MacCOBOM JIOJIM XUMHUYECKOTO AJIEMEHTa 10 (OpMyJIe COSTUHEHUS;

- MAacCOBOM JI0JIM BEILIECTBA B PACTBOPE;

- MAacchl OCHOBHOI'O BELIECTBA 10 U3BECTHOM MACCOBOM J10JI€ IPUMECEN;

- 00BEMHOI 7O KOMIIOHEHTA Ta30BOM CMECH;

- KOJIMYECTBAa BEIIECTBA, 00beMa WJIM MACChl BEUIECTBA 110 KOJIUYECTBY
BEILECTBA, 00BEMYWIIM MACCE PEAr€HTOB WM MTPOIYKTOB PEAKLIUU.

Hcnonvzosanue npuobpemeHHbIX 3HAHUL U YMEHULL 8 NPAKMUYECKOoU



0esimenbHOCMU UNOBCEOHEBHOU HCUZHU.!
- 1 6€30macHOro OOpaleHus C BEIIeCTBAMH U MaTepHalaMH B TIOBCEAHEBHOM
YKU3HU UTPAMOTHOTO OKa3aHUs TIEPBOM MOMOIIH IMPH 0KOTaX KUCJIOTAMU U IIEJI0OYaMH;
-II71s1 OOBSICHEHUS OTACIBHBIX ()aKTOB ¥ TIPUPOTHBIX SIBJICHHUIM;
- IS KPUTHYECKOW OIICHKH WH(OPMAITUH O BEIIECTBAX, HCIIOIb3YEMbIX B OBITY.
B HeHHOCTHO-OpHEeHTALIMOHHOM cepe
OBITOBOH H

Ananuz u oyenxa TOCHEACTBUUA JIJII OKpYXKalollew cpeasbl

HpOHBBOIICTBCHHOi’I JACATCIIBHOCTHU YCJIOBCKA, CBSI3aHHOM C IMOJIYy4YCHUCM U Hepepa60TK01”4

BEILIECTB.
B TpynosBoii cpepe
llposedenue onepayuti C WUCHOJIB30BAHUEM  HArpeBaHMsl, OTCTaUBaHUS,

(bunbTpOBaHMS, BBIMAPUBAHUS; TOJYYCHUs, COOMpAHMS, pACIO3HABAHUSI BEILECTB;
M3TOTOBJICHUS] MOJIEJIEN MOJIEKYIL.

B cepe 0e3o0nmacHoCTH KU3HEAEATETLHOCTH

- cobmoodenue TIpaBUI TEXHUKUA OE30MACHOCTU MPU MPOBEICHUM XHUMHYECKOTO

9KCIICPUMCHTA,

- OKdaszawrue HCpBOfI IMOMOIIM IIPH OKOTrax, IOpPe3ax U XUMHIYCCKUX TPaBMaX.

6.Kanennapusiii yueOHbIi rpaguk

['ogoBoil KajneHAApHBI y4yeOHBbIM TrpapuK YYUTHIBAET B IOJHOM OOBEME
BO3pACTHBIE MCUXO(PU3NUECKHE OCOOCHHOCTU OOYYAIOIIMXCS U OTBEYAET TPEOOBAHMSIM

OXpPaHbl UX JKHU3HU U 300POBbA.

T'on Jlara [ara KomuuectBo | KonmuuectBo | KonuyectBo Pexnm
oOyueHus Hayana OKOHYAHUS | Y4YeOHBIX y4eOHBIX y4eOHBIX 3aHATUN
(YpoBeHb) 3aHATHI 3aHATHI HEOEb JHEU 4acoB

1 rox 01.09.2023 | 31.05.2024 34 68 68, 2 yaca B 2 pa3a B
oOyueHus T. T. HEJIEIII0 HEJIEII0 110

1 vacy

KoHkpernzanusi AaHHBIX 1O peXuMy, (popmMaM 3aHATH W MO OYEPEIHOCTH
MPOXOXKJICHUS TEMAaTHYECKUX MOJYJIEeH MpeACTaBiIeHa B y4eOHO-KaJIeHAapHOM Tpadurke

(Ilpunoscenue 1).

7.DopMbI ATTECTALUH, OLICHOYHBbIE MATEPHUAJIbI

MexaHuszm OLICHMBAHMUA 06paBOBaTCJILHBIX PE3YJIbTATOB!



Ypoeenv meopemuueckux snanuu.

- Husxuii yposens. OOyuaromuiics 3HaeT (parMEHTapHO H3y4eHHBbIE (HU3UKO-
XUMUYECKAEC W XUMHYECKHE TPOIECCHl M 3aKOHOMepHocTH. M3lokeHue marepuana
cOnBUMBOE, TPEOYIOIIEEe KOPPEKTUPOBKH HABOSIIIMMHI BOTIPOCAMHU.

- Cpeonuii ypogensv. OOyUarOmUNCA 3HAET TEOPETUUECKUE 3aKOHOMEPHOCTH, HO
UCITIBITHIBACT CJIOKHOCTH JJII WX OOHApYKCHHUS W3 DKCICPUMEHTAIbHBIX ITaHHBIX M
MO3TOMY JIJIsl TTOJIHOTO PACKPBITUSI TEMbI TPEOYIOTCS JOTIOTHUTENbHBIE BOIIPOCHI.

- Buicokuii ypogens. OOyuarommuiicsi 3HAaeT TEOPETUYECKHE 3aKOHOMEPHOCTU
HAOJIOMaeMBIX SBJICHUH, YMEET HX ONPEICTUTh HCXOAS W3 JKCIEePUMEHTATBHBIX
HAOMIOACHUM M TIIyOOKO TMOHMMAET MPOILECChl XMMHYECKUX SBJICHHUM. MOXET IaTh
JIOTUYECKH BBIJICP’)KAHHBIN OTBET, IEMOHCTPHUPYIONIUI TTOJTHOE BIaJICHIEC MaTePHUATIOM.

Vpoeenv npakmuueckux nagvikos u ymenuu. Bradenue mexuonoeuamu pabomsi 6
yughposotl cpede, ananruz u 00CMOBEPHOCMb NOJIYYEHHBIX PE3YIbMAmo8s.

- Huskuii yposenv. TpeOyeTrcss TOCTOSIHHAs KOHCYJIbTAllUsl IMelarora Mpu
IPOrpaMMHUPOBAHKH ITApaMETPOB B IIU(GPOBOIL cpejie.

- Cpeonuil yposens. TpeOyeTcss IepuoANIeCKOe KOHCYIbTUPOBAHUE O TOM, KaKHe
METO/Bl HCIIONB3YIOTCS TPU aHaJM3€ PEe3yIbTAaTOB HW3MEPCHHM, MPOTPaMMHUPOBAHUE
rapaMeTpoB B IUGPOBOIL cpelie.

- Buvicoxuii yposens. CaMOCTOSITENLHBIN BBIOOP METOJ0OB aHAIU3a M 00pabOTKU
HKCIIEPUMEHTAILHBIX PE3yJIbTaTOB, CBOOOTHOE BIIAJICHUE MPOTPAMMHBIM OOeCIIeYeHUEM
1idpoBoit 06pa30BaTEIHLHOM CPEIBI.

Conpsscenue yughposolx 0amuuxos ¢ 1a60pamopHbiMu YCMaHO8KAMU:

-Huskuii yposenn. He MoxkeT coOpaTh YCTaHOBKY C JaTYMKaMyd 0Oe€3 IMOMOIIU
nejarora.

-Cpeonuii yposenb. MoxeT coOpaTh YCTaHOBKY C JaTYMKaMH TPU TOJICKA3Ke
nejarora.

-Buvicokuii yposens. CriocoOEH caMOCTOSITENBHO cOOpaTh YCTAHOBKY € JaTYMKAMU,

MIPOSIBJISISI TBOPUYECKUE CTIOCOOHOCTH.

8.Pabouasi nporpaMma BOCIIUTAHUS
[Iporpamma BOCIIUTAHUS  peaju3yercss B  €IUHCTBE y4yeOHOH U

BOCIIUTATEILHOMN ACATCIBbHOCTHU O6pa3OBaTeHBHOfI opraHu3any 10 OCHOBHBIM



HanpasieHussM BocrnuTtanus B coorBercTBMM ¢ ®PI'OC HOO wu orpaxaeT roroBHOCTh
00y4YaroIIKUXCsl PyKOBOACTBOBATHCS LIEHHOCTSMU U IPUOOPETaTh MEPBOHAYATIBHBIN OIBIT
NEATEIIBHOCTH Ha UX OCHOBE, B TOM YHCJIE B YACTH:

® TPAKIAHCKOTO BOCIHUTAHWMS, CIIOCOOCTBYIOMIETO (OPMHUPOBAHUIO POCCHICKON
IPaKIAHCKOM MJIEHTUYHOCTH, NPHUHAIJICKHOCTH K OOIHOCTH rpaxkinaH Poccuiickoi
®enepanuu, K Hapony Poccum kak MCTOYHHMKY BIacTh B PoccuiickoM rocynapctBe u
CYOBEKTY TBICSYEJIETHEH POCCHICKOM TOCYJapCTBEHHOCTH, YBaXXEHUS K IIpaBaw,
cB00OIAM U 00s13aHHOCTSIM IpakaaHuHa Poccuu, mpaBoBOi ¥ MOIUTUYECKON KYJIBTYPHI.

o MaTPUOTUYECKOTO BOCIHUTAHMS, OCHOBAHHOTO HA BOCIWTAHUU JIOOBU K
ponHOMYy Kparo, PonmHe, cBoeMy Hapody, yBaXeHUs K IpyruM Hapomam Poccuw;
UCTOPUYECKOE  MPOCBEIleHHE,  (HOPMUPOBAHHE  POCCUIICKOIO  HAlMOHAJIBHOTO
HMCTOPUYECKOTO CO3HAHUSI, POCCUUCKON KYJIBTYPHON MICHTUYHOCTH.

® JyXOBHO-HPABCTBEHHOIO BOCIIUTAHUS HA OCHOBE JYXOBHO-HPABCTBEHHOU
KyJIbTypbl HaposioB Poccun, TpanuunoHHbIX penauruit HaponoB Poccuu, ¢popmupoBanue
TPAAUIIMOHHBIX POCCUICKUX CEMEMHBIX LIEHHOCTEW; BOCIIUTAHUE YECTHOCTH, T0OPOTHI,
MUJIOCEPIUS, CIPABEMIMBOCTH, APYKETIOOUS U B3aMMOIIOMOIIH, YBAXKEHHS K CTapILIUM,
K IIaMSITH MIPEJKOB.

® S3CTETUYECKOT0 BOCHUTAHUSA, CIIOCOOCTBYIOIIETO (POPMUPOBAHUIO ICTETUUECKOU
KYJBTYPbI HA OCHOBE POCCUHCKHMX TPAAUIIMOHHBIX JYXOBHBIX LIEHHOCTEH, MPUOOILIEHHE K
JAy4IuM o0pasliaM 0Te4eCTBEHHOT'O U MUPOBOI'O HCKYCCTBA.

e (U3MYECKOTO BOCHUTAHUS, OPUEHTUPOBAHHOTO HAa (HOPMHPOBAHUE KYIBTYPbI
310pOBOTO 00pa3a >KM3HU M 3MOLMOHAJIBHOTO OJaronojyyus - pa3BUTHE (DU3NYECKHUX
CHOCOOHOCTEN ¢ YYETOM BO3MOXKHOCTEHW U COCTOSIHUS 3/I0OPOBbBS, HABBIKOB 0O€30I1aCHOTO
TOBEACHUS B IIPUPOJHON M COLIMAIIBHOM CPENIE, YPE3BBIUAMHBIX CUTYAIUSIX.

® TPYZIOBOIO BOCHMTaHHs, OCHOBAHHOTO Ha BOCIHTAHUM YBAXKEHUSA K TPYAY,
TPYAAILIUMCS, pe3yapTaraM Tpyda (CBOEro W IPYruX JIFOACH), OPUEHTALMH HAa TPYIOBYIO
NEeSATEIbHOCTD, MOTyYeHne npodeccuu, INYHOCTHOE CAaMOBBIPAKEHUE B MPOAYKTUBHOM,
HPaBCTBEHHO JOCTOMHOM TpYyJ€ B POCCHUICKOM OOIIECTBE, JOCTHXKEHHUE BBIIAIOIIMXCS
pe3ynbTaToB B MPo(dhecCuOHaNbHOM 1eATeIbHOCTH.

® DSKOJIOTUYECKOTO BOCIHUTAHUS, CIOCOOCTBYIOIIETO (bopMHPOBAHUIO

AKOJIOTMYE€CKOM KyJIbTYypbl, OTBCTCTBCHHOTIO, 6CpC}KHOI‘O OTHOLICHHA K MIPHUPOIL,



OKpYXKalolllel Cpele Ha OCHOBE POCCHMCKUX TPAAMIMOHHBIX JYXOBHBIX LEHHOCTEW,
HAaBBIKOB OXPaHBbI, 3AIIUTHI, BOCCTAHOBJIEHUS MMPUPOJIbI, OKPYKAIOIIEH CPEIIBI.

® [ICHHOCTM HAy4YHOIO TIO3HAHUA, OPUEHTHUPOBAHHOIO HA BOCIIUTAHUE
CTPEMJICHHSI K TIO3HAHWIO Ce€0sl U IPYTUX JIFOAEH, TPUPOABI U OOIIECTBA, K MOTYyYEHHUIO
3HAHWM, KaueCTBEHHOT0 0Opa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U

0O0I1IeCTBEHHBIX TOTPEOHOCTEH.

9. ®opmMbI 00yUeHHs1, METO/AbI, IPHEMbI U NeAaroru4ecKue TeXHOJI0TruH

B xoje peanu3zanuu nporpaMMbl UCHIOIB3YIOTCS clieAyroniue GopMbl 00ydeHHS:

Ilo oxBary zmereii: rpynIoBble, KOJUIEKTUBHBIE.

[To xapakTepy y4eOHO nesATENbHOCTH:

- Oecenpbl (BOIPOCHO-OTBETHBIM METOJI aKTUBHOI'O B3aMMOJICHMCTBHS Iejarora u
00yJaroluXxcs Ha 3aHATUSAX, UCIIOJIb3YETCSl B TEOPETUUECKOM YacTH 3aHATHS);

- MPAKTUYECKHUE 3aHATHUS (MPOBOMAATCS IMOCJHE U3YyYEHUS TEOPETUYECKHX OCHOB C
LHEeabl0 COOPKM  YCTaHOBOK UM OTPa0OTKM  pe3yJbTaTOB  HKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHMI );

- HaOmrofeHne (MPUMEHSETCS MPU U3YYEHHH KaKoro-iuoo oObeKTa, MPEAMETOB,
MPUPOIHBIX SIBIICHUI).

MeTto bl 00VUYEHUST

B mporecce peanwzanuyd mporpaMMBl  UCIIOJIB3YIOTCS  PA3IUYHBIC METOIBI
oOyJeHus.

I. Meroasl opraHu3zalud U  OCYLIECTBJICHUS  y4eOHO-TIO3HABATEILHOMN
NEeSATeTbHOCTH:

- HaensioHvle (MOKAa3 BHUACOMATEPUATIOB W WIUIIOCTPALUNA, TIOKa3 paboThl ¢
M(POBBIM U JTAOOPATOPHBIM 000PYIOBAHUEM );

- nmpakmuyecku-oelicmeeHHble  (TEXHOJOTUHM  TOJIKIIOYECHHS  U(PPOBOTO
o0opynoBaHus K J1a0OpPaTOPHBIM YCTAaHOBKAM B TPOIECCE PEIICHHS MPAKTUYCCKUX
3a/1a4);

-npobremHo-nouckoguvle (aHaJIU3 MPOOJIEMHON CUTYaIMH 1O crioco0aM U3MEpEeHUs
Ha0JII01aeMOM SKCIIEPUMEHTAILHON BEIUYHHBDI);

- Memoobl CamoCmosimenbHolu pabomol u pabomsi OO PYKOBOOCMBOM nedazo2a

(cOopka ycTaHOBOK, 00pa0OTKa pe3yJbTaTOB, aHAIW3 M JIOCTOBEPHOCTh MOJYYCHHBIX



JTAHHBIX );

- uHopmayuonnsie (JIEKIUS; ceMUHAp; Oecena; peueBass HHCTPYKIIUS MO TEXHUKE
Oe3omacHocTH Tpu paboTe c JabopaTOPHBIM OOOPYIOBAaHUEM; YCTHOE H3IIOKCHHCE,
OOBSICHEGHHE HOBOTO MaTepualia ¥ CIOCOOOB BBIMOJHEHUS 3aJaHUs; OOBSICHCHHE
MOCJIEIOBATEILHOCTH JCHCTBUN U COJEpKaHMs; OOCYKJEHUE; MeJarorunueckasl oleHKa
mpolecca eATeIbHOCTH U €€ Pe3yIbTaTa).

2. Meroasl KOHTpOJsE W CaMOKOHTpois 3a 3(P(EKTUBHOCTHIO y4eOHO-
MO3HABATEJILHOM JIeSITEIbHOCTH:

- YCTHBIM KOHTPOJIb M CaMOKOHTpOJb (Oecema, paccka3 y4eHHKa, OOBSICHEHHUE,
YCTHBIN 0MpoOC);

- TPAKTHYECKWH KOHTPOJIb W CaMOKOHTPOJhL (aHAIM3 yMeHus paboTath ¢
71a00paTOPHBIM 000PYI0BAaHUEM);

- HaOmiofeHus  (aHAJIUM3  OKCIEPUMEHTANBHBIX  JIAHHBIX B MpoOIEecce
HCCIIEIOBATEIIbCKOM JIESITETHOCTH ).

B xoxe peanuzanuu mporpaMMbl UCTIOIB3YIOTCS CIEAYIOIINE TUITHI 3aHSTHIA:

- KOMOMHHMpPOBAHHOE (COBMEUIEHUE TEOPETUYECKOM W MPaKTUYECKOW 4YacTeu
3aHATHS; TIPOBEPKA 3HAHWUN paHee W3YUCHHOTO MaTepuaja; H3JI0KEHHE HOBOTO
MaTepuaia, 3aKpeIUICHHE HOBBIX 3HaHUW, (OPMUPOBAHHE YMEHUM TMepeHoca |
NPUMEHEHUS 3HAHWM B HOBOW CHTYyalllW, Ha MPaKTHUKE; OTpaOOTKa HABBIKOB U YMEHUH,
HEO0OXOUMBIX TpU PabOTe C IKCIIEPUMEHTATHLHON YCTaHOBKOM);

- TEOpEeTHYECKOe (COOOIIEHNE U YCBOCHHE HOBBIX 3HAHUM IIPH OOBSICHCHUH HOBOM
TEMBI, M3JI0’)KEHWE HOBOTO MaTepHalia, OCHOBHBIX IOHATHHA, OMpEICICHUE TCPMHUHOB,
COBEPIIIEHCTBOBAHUE U 3aKPETUICHUE 3HAHUM);

- KOHTPOJIbHOE (ITPOBOJUTCS B IEISAX KOHTPOJISA M MPOBEPKU 3HAHWHA, YMCHUH H
HABBIKOB 00YYaIOMIErocs Yepe3 3aluTy MPaKTHIeCKOW padoThI);

- MPAKTUYECKOE (SBIISETCS OCHOBHBIM TUIIOM 3aHSITHH, HCTIOIB3YEMbIX

B IIporpamMme, Kak TpaBWIIO, COJASPKHUT (POPMHUpPOBAaHHUE YMEHHA M HABBIKOB, MX
OCMBICJICHUE M 3aKpEIUICHWE Ha TMPAKTUKE MPU BBIMOJHEHUN JKCIEPUMEHTATBHBIX
3aJlaHul, WHCTPYKTAX TMPU BHITIOJHCHUH MPAKTHUYECKUX PabOT, MCIOJIb30BAaHUE BCEX
BUJIOB MPAKTHK);

- BBOJHOE 3aHsATHE (MIPOBOJIWTCA B Hayaje Kypca C IEJIbI0 3HAKOMCTBA C

o0pa3oBaTeabHON MPOrpaMMOid, COCTaBICHUE WHIAUBUIYATILHON TPAaeKTOPUHU OO0yUEHUS;



a TaKXe MPU BBEACHUHU B HOBYIO TEMY ITPOTrPaMMBl).

10. MeToanueckoe odecrnedyeHre MPpoOrpaMmmbl

VYueOHbIC 1 MCTOAUYCCKHC TocoOusI: Hay4dHaidA, ClicnuaJIbHasd, MCTOANYICCKAA

auTepaTtypa (CM. CIIUCOK JTUTEpaTyphl).

JlnmakTHnuecKkui pa3gaTouHblii MaTepUal:

- pa3aaTo4YHbIC MAaTCPHUAJIHI,

- YIIPaXHEHUS;

- 3aJ1aHUA U JIp.

NudopmanmonHoe obecrieueHne nporpaMmel: ayJino-, BUI€0-, POTo-, HHTEPHET-

HNCTOYHHKH.

11. MaTepuanbHO-TeXHH4YECKOE OCHAIIICHUE MIPOrPaMMbl

3aHATHS IIPOBOJATCA B Ka6I/IH€T€, COOTBCTCTBYIOIICM Tpe60BaHI/IHM TCXHHUKH

0e30MacHOCTH, OKAPHON 0€30MaCHOCTH, CAHUTAPHBIM HOPMaM.

Marepuaisl 1 000pyI0BaHHE:

[IITaTuB 1a00PATOPHBINA XUMHUYECKHI:

Hab6op vamek Iletpu:

Habop uHCTpyMEHTOB npenapoBaIbHbIX:

Jloxka 11 COKUTaHUs BEIIECTB:

Crynka dapdopoBas ¢ mecTukom:

HaGop 6aHOK, CKISTHOK, (hJIaKOHOB JIJIsl XpaHEHHUS TBEPJIbIX PEAKTHUBOB;
Ha6op npubopoxk;

[Tpubop asst mory4eHus ra3os;

CnupToBKa U roprouee 1Jis HeE;

dunpTpoBangbHas Oymara ;

Konba konnueckas;

[Tanmouka cTexisiHHAs (C PE3MHOBBIM HAKOHECUHUKOM);
Yameuka /1715 BbITapUBaHUS (BbIIAPUTEIbHAS YallleuKa);

MepHbIii TUIUHID (TUTACTUKOBBIN );



. Boponka ctekisiHHas (Manas);
. Crakan crexiasHHbId (100 mn);
. ["a300TBOTHAS TPYOKA.

JleMOHCTpPAIHOHHOE 000PY/10BaHE

. CTOJIMK NOBEMHBII;

. [IITaTuB AEMOHCTPAIIMOHHBIA XUMUYECKHUN;

. Amnmnapar JJis IPpOBEACHUSI XUMUYECKUX PEAKIINIA;
. dapdopoBast CTynKa ¢ MECTUKOM.

KoMiiekT XuMH4eCKHuX PE€AKTHBOB

. Hab6op «Kucnotbi»;

. HaGop «I'uapokcubiy;

. Habop «Oxcuibl METaaioBy;

. Hab6op «lllenouHble U meI109HO3EMENbHbBIE METAILIBDY;
. Habop «MeTtamibiy;

. Hab6op «lllenounble 1 1meI09YHO3EMENbHBIE METAILTBD.

12.Cnucok sureparypsl
1. Pymutuc T.E., ®enpmman D.I'. Xumwmsa, 8 kmacc. YdUeOHHK IS
o01ieo0pazoBareNbHbIX yupexxaenuil. Mocksa: [Ipocsemnienue, 2010 rog.
2. Ilporpammbl 0011€00pa30BaTENbHBIX yupexaeHuil: Xumus, 8§ — 9 Kiacchl.
Mockaa: [Ipocsemenune, 2008 roz.

3. http://www.chem.msu.su/rus/school edu - [IIxonbHOE XUMHUUYECKOE

obOpa3zoBanue B Poccuu: craHmapThl, yaeOHUKH, OJIUMITHABI, SK3aMCHBI.

4. http://hemi.wallst.ru/ skciepuMeHTaNIbHBIA y4eOHHUK 110 00MIeH Xumun Jutst 8-11

KJIACCOB, MPETHA3HAUYCHHBIN KaK JJIsl U3YUYECHUSI XUMUHM "¢ HyJS", TaK U 1Sl HOATOTOBKH
K DK3aMEHaM.

5. http://www.it-n.ru/communities.aspx?cat no=131642&tmpl=com — CceTh

TBOPYECKUX YUUTEIEH
6. http://festival.1september.ru/articles/subjects/ - caiit «npenogaBanus XUMUN»

7. http://click.1september.ru/?1=16- mopTai «ikoja muGpPOBOro BeKa»
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KanennapHo-teMaTnyeckoe NJIaHNPOBAHHE

IIpunoxenne Nel

No Hara Mara dopMa KOHTPOJIA KoimmuecTBo Hcnonszyemoe
ypok | (miaH) (paxr) Tema ypoka 4acoB o0opynoBaHue
a IenTpa «Touka
pocTay
Tema 1. Xumus B ueHtpe ecrectBo3Hanus (20 yacon)

1-2 XHUMHS KaK 4aCTbECTECTBO3HAHHUS. becena 2
[Ipenmer xumun

3-4 O3HakoMJIEHHE € ITpaBUJIaMu pabOTHI B becena, npakTukym 2
J1a00paTOpPHUH.

5-6 HabGnronenue u 3KCriepuMeHT Kak becena, mpakTrkym 2 Hudposas
METO/BI H3y4CHUSIECTECTBO3HAHUS U naboparopus
XUMHUHU

7 IIpakTnyeckas padora Ne 1. becena, npakTukym 1 Hudposas
3HAKOMCTBO C naboparopus
1a00paTOPHBIM 000PYIOBAaHUEM.
ITpaBuiia TeXHUKHOE30MTACHOCTH

8 IMpakTnyeckas padora Ne 2. becena, mpakTukym 1 Hudposas
HaGnronenue 3a ropsieiicBeyoi. nabopaTopus
YcTpolcTBO U paboTa CHUPTOBKHU

9-10 XuMH4ecKue 3J1eMeHThI becena, mpaktukym 2

11-12 XuMmus u pusrka becena, mpakTukym 2

13-14 ArperaTHble COCTOSIHUS BELIECTB becena, mpakTukym 2




15-16

Xumus u reorpadust

becena, mpakTukym

17-18 Xumus u 6uonorus becena, npakTukym
19-20 KauecTBeHHbIE peaKM B XUMUU becena, npakTukym Hudposas
nabopaTopus
Tema 2. MatemaTtuka B xumuu (19 yacon)
21-22 OTtHOcHTEIbHBICATOMHAS U becena, npaktukym
MOJIEKYJISIpHAsi MAacChl
23-25 MaccoBas 1011 XMMUYECKOTo 3JieMeHTa | becena, mpakTukym
B CJIO’)KHOM BEIIECTBE
26-27 YucTele BelecTBau cMECH becena, npakTukym
28-29 OObemHast omsira3a B CMECH Becena, mpakTukym
30-31 MaccoBas 10/1sIBEIIeCTBa B paCTBOPE becena, mpakTukym
32 IIpakTuyeckas padora Ne 3. becena, mpaktukym Hudposas
[IpuroroBneHue pacTBopac 3aJaHHOU nabopaTtopus
MAacCOBOM J0JIEN PACTBOPEHHOTO
BEIIECTBA
33-34 MaccoBas nonsanpumecein becena, npakTukym
35-36 Pemenue 3a1a4 nynpaxHEeHUH 110 TeEMe becena, npakTukym
«MareMaTrka BXUMUN»
37-39 Pemenue 3a1a4 nynpaxHEeHUH 110 TeEMe becena, npakTukym
«MareMaTrka BXUMUN»
Tema 3. SIBjienusi, npoucxoasinue ¢ Bemecrsamu (19 yacos)
40-41 SBnenus B npupone becena, npakTukym
42-43 Pa3znenenne cmecei. becena, npakTukym Hudposas
CrniocoOblI pazfenenus naboparopus

cMecel




44-45 OunbTpOBaHUE becena, mpakTukym Hudposas
nabopaTopus
46-47 Ancopouust becena, mpaktukym
48-49 Juctuinsaaus becena, npakTukym
50 OO0cyxieHne pe3yabTaToB Becena, mpakTukym
NPaKTHYECKOH padoThI
Ne 4. BeipaniyBaHue KpUCTaJIOB COJH
(ToManTHUM OMBIT)
o1 IIpakTnueckas padora Ne 5. becena, npakTukym
OuucTKa NOBAPEHHOM COIHN
52-53 XUMHUYECKUEPEaKIINH. Becena, mpakTukym Hudposas
VYcnoBust MPOTEKaHUsI UITPEKPAILEHUS nabopaTopus
XAMHYECKHX pEeaKIUid
54-55 [Tpu3HaKK XMMUYECKUX PEAKIIHHA becena, mpakTukym
56 OO6cyxaeHue pe3yabTaToB becena, mpakTukym
NPaKTHYeCKOi padoThI
Ne 6 «M3ydyeHue nporecca KOppo3UH
JKese3an(JOMalTHU ONbIT)
57 O06o0611eHre U akTyanu3anus 3HaHui o | becena, mpakTukym
TeMe
«SIBreHus, MPOUCXOASIIHE C
BEIIECTBAMI.
58 IIpakTnyeckas padora 7 no teme becena, npakTukym Hudposas
«SIBIIEHUS, IPOUCX OISIITIE C nabopaTopus
BEIIECTBAMMY
Tema 4. Yuenble xumuku. IlpoexkTHas padora(10 u)
59-60 Yyennueckas KoHGepeHIust becena

«Bpraarommecs pycckue
YUCHBIC-XUMUKHN)). O XU3HU U
nesteabHOCTH M.B.JIomoHOCOBa, JI.1.
MenneneeBa, A.M. bytieposa




60-61

Konkypc coobmiennii yqanmxcs «Moe
JIFOOMMO€E XMMHYECKOE BEIIECTBOY» 00
OTKPBITHH, TTOJIY4EHUU N3HAYCHUH
BBIOPAHHOTO0 XMMHYECKOT'O BEIIECTBA

becena

62-67 Konkypc yyeHHUECKHX IPOEKTOB, becena, npakTukym
MOCBAILLIEHHBIMMCCIIENOBAHUAM B 00JIaCTH
XUMHUYECKUX PEAKIINI

68 [ToaBeaeHMe UTOTOB MO KypCy Becena







		Ахмеров Наиль Раисович




