MMWHHCTEPCTBO ITPOCBEIEHU ST POCCUNCKOM ®EJIEPALIN
MunucrepcTBO 00111er0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit odmactu
VYnpasnenue odpazoBanus PocroBa-na-Jlony MAOY «Jluneit Ne 11»

[Tporokost Ne 1
ot 12.08.2024

«Paccmompenoy»
Ha 3aceganuu MO

«Coznacoeano»

Ha 3aceganun HMC

[TpoTokon Ne 1
ot 27.08.2024

«Ymeeporcoeno»

[Toraryesa B.O.

Jupexkrop MAOY «JIuueii Nell»

ITpukas Ne 445 ot 31.08.2024

Yuureasn: ['aBpuniosa C.I1.

Kuaacce: 7 «D» kiacc

[Ipeacenarenms MO [Ipencenarerrs HMC
Cunopenko E.B. Maiibopona T.A.
PABOYAS ITPOI'PAMMA
BBEJEHUE B XUMHIO
(npeomem)

KoanuecTBo 4acoB, 3a KOTOpoe peanusyercsa padoyas mporpamma: 32 yaca.

3a roa 1 yerBepTh (2 yerBepTh (3 yeTBepTh |4 yeTBepTh |Beero
Bcero 8 7 10 7 32
KontponbHsbie |- 0 1 1 2
paboThI

[Tpaktuueckue |2 0 1 3 6
paboThI

[TpoekTsl - - - - 1

PoctoB-Ha-/lony
2024 — 2025 yueOHbIii roj




INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no kypcy «Bmenenue B xumuio» i 7 «9» Kiacca cOCTaBJeHA HA OCHOBe
CIIEYIOIIUX TOKYMEHTOB:

@denepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccwmiickoit denepamum» ¢
yué€ToM M3MeHEeHUH, BHECEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B pepakuuu ot
25.12.2023 Ne 685-D3).

Ob6nactHoii 3akoH «O6 oOpazoBanuu B PoctoBckoii obmactu» ot 14.11.2013 Ne 26-3C (B penakiuu ot
05.08.2024 Ne 157-3C).

[Ipukaz Munnpocsemenus «OO0 yrBepxkaeHun Ilopsaka opraHuzalMd M OCYIIECTBIICHUS
o0pa3oBaTeNpHON  ACSITENBHOCTH IO  OCHOBHBIM  00I1e00pa3oBaTEIbHBIM  MPOrpaMMaM — —
o0pa3oBaTeNbHBIM IpPOrpaMMaM HayaJIbHOTO OOIIEr0o, OCHOBHOTO OOINEro M CPEAHEro oOIIero
obOpazoBanus» oT 22.03.2021 Ne 115 (B pemakiuu [Ipuka3zo Munnpocsemenust Poccun ot 11.02.2022
Ne 69, o1 07.10.2022 Ne88S8).

[Ipuka3z MunucrepctBa npocBemenuss PO ot 21.09.2022 Ne 858 «O06 yrBepxkaeHHN (eaepalTbHOTO
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO MPU PeaTn3allii UMEIOLIUX TOCyIapCTBEHHYIO
aKKpeIUTAIMI0 00pa3oBaTeIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CperHero
obmiero o0Opa3oBaHUS OpPraHHU3AIUSAMHU, OCYIIECTBISIOIIMMU OOpa30BaTENbHYIO [EATEIbHOCTh U
YCTAHOBJICHUS] NPEAEIbHOTO CpPOKa MCIOIb30BaHMSI MCKIIIOUEHHBIX YYEOHHUKOB)» C H3MEHEHUSIMHU,
BHECEHHBIMHU MpUKa3aMu MuHHCTepcTBa npocBemienus Poccuiickoit @enepanuu ot 23.07.2023 No556
(3apeructpupoBan MunuctepctBom roctumuu P 28.07.2023 Ne74502), ot 21.02.2024 Nel19
(3apeructpupoBan MunuctepcTBoM foctuinuun P® 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunucrepctBom roctuiiuu PO 21.06.2024 Ne 78626).

[Tpukaz MunuctepctBa npocsemienus PO ot 18.07.2024 No 499 «O6 yrBepxkaenuu (enepaabHOTO
MIepPEeYHs JIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, AOIMYIIEHHBIX K UCIOIB30BAHUIO NP peaTn3aliu
UMEIOLUX TOCYJAapCTBEHHYIO AaKKpPEAUTALUI0 OOpa30BaTElIbHBIX IPOrpaMM HadajabHOro OOLIEro,
OCHOBHOTO O0IIIET0, CPETHETO OOIIETO 00pa30BaHUSY.

[Tpuka3 MunmnpocBemenuss Poccum ot 31.05.2021 Ne 287 «OO6 yrBepxknmenun (eneparbHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa3oBaHuUsD .

[Mpuka3 Munnpocsemenus Poccum ot 18.05.2023 No 370 «O6 yrBepkaeHUU QenepabHOMI
o0pa3zoBaTeNbHON MPOrpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHus» ¢ u3MeHeHusiMu oT 1 ¢depans 2024
r. Ne 62 u 19 mapra 2024 r. Ne 171.

Metoauueckne pexkomeHaauun «CHCTeMa OLIEHKM JIOCTMDKEHUH IUIAHUPYEMBIX MPEIMETHBIX
PE3yJIbTaTOB OCBOCHHUs y4eOHOTO mpeamera «Xumusi» (2023).

Konnenuus npenonaBanust xumuu B PO (pemenune Komnernn Munucrepcrsa npocserienuss PO ot
3.12.2019 Ne [1IK-4BH).

®denepanpHas pabodast IporpaMma BOCIIUTAHUS I 00meo0pa3oBaTeIbHBIX OpraHu3anuid (0100peHa
peuieHreM ¢eaepaibHOro yueoOHO-METOIMYECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHUIO, IPOTOKOJ
ot 23 urons 2022 r. Ne 3/22).

IlocranoBnenne I7aBHOrO TOCYZApCTBEHHOIO CaHMTApHOro Bpada Poccuiickoir @Penepanmu OT
28.09.2020 1. Ne 28 "OO6 yrBepxknennu canutapHeix mnpaBuia CII 2.4. 3648-20 "CanwurapHo-
SMUJEMHUOJIOTHYECKHE TPeOOBaHUS K OpPraHU3alysM BOCIIUTAHUS U OOYyUEHHUs, OTJbIXa U O3/I0POBJICHUS
nereit u Monoaexu" (3apeructpupoBad MunuctepcTBom roctunu PO 18.12.2020 Ne 61573).
[TocranoBnenne [maBHOroO rocynapCTBEHHOrO CaHUTApHOro Bpada Poccuiickon Penepauuu OT
28.01.2021 Ne2 «O6 yrBepxnenun CanlluH 1.2.3685-21 «'urueHndyeckne HOpMAaTUBBI U TpeOOBaHUS
K obecrieueHni0 0e30MacHOCTH | (W) O€3BPEAHOCTH JJIA YesloBeKa (DaKTOPOB Cpeabl OOMTAHHS) C
n3meHeHusamu ot 30.12.2022.

OcHoBHast 0Opa3oBarenbHasi MporpaMma OCHOBHOTO OOIIETr0 00pa3oBaHUs, YTBEPkKAEHHAS MPUKA30M
nupekropa ot 31.08.2024 Ne 444 .

VYueOupiii mman MAOY «Jluneit Ne 11» na 2024-2025 yuyeOHBIH TOA, YTBEPKAEHHBIN NMPUKA30M
nupekTopa oT 31.08.2024 Ne 444,

[Tonoxenue o padoueir nporpamme MAOYVY «Jluneit Ne 11», yrBepka€HHOE MPUKA30M AUPEKTOpA OT
20.08.2024 Ne 380.



Kanennapusiii yueonsiii rpapux MAOY «JIumeit Ne 11» na 2024-2025 ydeOHBII 101, YTBEPKIEHHBIN
npukaszoM aupekropa ot 29.08.2024 Ne 418.

Peanuzarus JloHCKOro pernoHagbHOTrO KOMIOHeHTa (//PK) npoucxoauT B Te€UEHUE ToJja B TEMax
MIPOrPaMMbl, KOTOPbIE IO COAEPKAHUIO COOTHOCSTCS ¢ peruoHaibHoi TeMatukoii (10-12% ot obmiero
KOJINYECTBA YacoB).

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
«BBEJIEHUE B XUMHIO»

Jannas mporpamma paspabotana Ha ocHoBe I[Ipumepnoii mporpammbr O.C. [NaGpuensina
«BBenenne B xumuio BemiecTBa» 7 kiacc. OOiiee mpeacraBieHHE O HOBOM IIKOJIbHOM IMpEAMETe
ydaiuecs mojayJyaroT Ipy U3ydeHuu Kypca “Bpenenue B xummurio”. Cpeau mpoOiieM B MPEnoaBaHun
XUMHH HauOOJIbIINE CI0XKHOCTH JJISl IEIaroroB COCTABIISIIOT JIBE.

IlepBas CIIOKHOCTB 3aKJIFOYACTCS B 3HAUUTEIIBHON IIEPETPY3KE Kypca XMMUU OCHOBHOM IIKOJIBI
B CBA3M C IIEPEXOJOM Ha KOHLEHTPUUECKYIO cucTeMY. IHTEeHCUBHOCTh MPOXOXKACHUS Marepuana B 8-
M KJIacCe HeE I103BOJIAET CO3JaTh YCIOBHSA I PA3BUTHS IIO3HABATEIBLHOIO MHTEPECA K IIPEAMETY, I
MIOCTETIEHHOTO YCBOEHUS CIIOKHBIX 0a30BBIX XUMHUYECKHX MOHATHH. He ciydaiiHo mo pesynbratam
MOHHUTOPHHIAa B paMKax (eAepaJbHOIO SKCIEPUMEHTA I10 COBEPILIEHCTBOBAHUIO CTPYKTYPbl U
coliep>kaHusi 00IIero oOpa3oBaHMs y4yalluecs Ha3bIBAIOT XUMHUIO B YHCIE CaMbIX HEITIOOMMBIX
IIPEAMETOB.

Bropas npobnema 3akirodyaercs B COKpalleHuUu 00beMa 4acoB Ha M3Y4YeHHE XUMUU Ha 6a30BOM
YpOBHE B crapuieil npouibHON mKkose. OZHOTO Yaca B HENENI0 HEJIOCTaTOYHO Jaxe s Oerjoro
3HAKOMCTBAa C OPraHUYECKUMH BEIIECTBAMH, COCTABISIOIIMMH OCHOBY JKM3HM Ha 3emue. B 11-m
KJlacce 3HaYMTEIbHAs YacTh Y4eOHOTO BPEMEHM pacXoJyeTcsi Ha MOBTOPEHHE, a TOYHEe, TIOBTOPHOE
MIPOXOKJCHUE OCHOBATEIbHO 3a0BITHIX MOHSITU, TEOPHI U 3aKOHOB OOIIECH XMMHUH, PACCMOTPEHHBIX,
HO HEJ0CTAaTOYHO IIPOYHO YCBOECHHBIX B OCHOBHOM LIKOJIE.

Kak cnencrBue yka3aHHBIX HEraTHMBHBIX TEHACHIMH, CO3/1a€TCA peajibHasl yrpo3a CHUKEHUS
HEKOI'Jla BBICOKOTO YPOBHSI XMMHMUYECKOIO 0Opa3oBaHUsl B CTpPaHE, CIOKHOCTU C 00ECIIEYEHHOCTHIO
y4uTENel eCTECTBEHHOHAYYHBIX JUCHUILIINH Y4eOHOM HAarpy3KOi.

Hauano cucreMHOro n3ydeHust XuMuHU B 7-M KJIACCE MO3BOJISIET:

YMEHBIIUTh UHTEHCUBHOCTh MPOXO0XK/IEHUsI y4eOHOro MaTepraia B OCHOBHOM IIKOJIE;

MOJyYUTh BO3MOXKHOCTb U3Yuamb, a HE NPOXOOUms 3TOT MaTepuall, UMETh BpeMs JUll OTPaOOTKU U
KOPPEKIIMH 3HAHUN yJaIluXcs;

(GbopMHpPOBaTh YCTONYMBBIN NTO3HABATENbHbIN HHTEPEC K MPEAMETY;

MHTETpUPOBATh XMUMHIO B CUCTEMY €CTECTBEHHOHAYUHBIX 3HaHMH ISl (OPMUPOBAHUS XUMHUYECKOU
KapTHHBI MUpPa KaK COCTAaBHON 4aCTH €CTECTBEHHOHAYYHOU KapTUHBI.

Kypc XxuMun OCHOBHOW IIKOJBI MpEAJIaraeTcs U3ydaThb B JBa JTama: B CTaTUKE — COCTaB,
CTpoeHHe M (PU3UYECKHUE CBOMCTBA BEUIECTB, U B JIMHAMUKE -- XMMHYECKHE CBOWMCTBA BEILECTB,
00yCJIOBJIEHHBIE MX COCTaBOM M CTpoeHHeM. B 7-M kiacce yuammecss 3HAKOMSTCS C COCTaBOM U
KJ1accu(pUKalvel BEIIeCTB, PacCMAaTPUBAIOT CMECH BEIIECTB M HUX COCTaB, HM3y4yaloT CHOCOOBI
paszeneHus cMeceil Ha OCHOBE (PU3MUYECKUX CBOMCTB OOPa3yIOIIMX 3TH CMECH KOMIIOHEHTOB. Takum
o0pa3oM, KypCc XMMHMHU 7-TO KJlacca pealM3yeT 3HAuMTENbHYI0 YacThb IEPBOrO dTanma U3y4eHUs
LIKOJIBHOM TUCIUIUINHBI.

B coorBercTBUM C TpeOOBaHUSMHU TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa B
Kypce IOJUYEPKUBAETCS, UYTO XUMHUS — Hayka JKclnepuMeHTanpHas. llostomy B 7-oM Kiacce
paccMaTpuBalOTCA TaKHE€ METOAOJOTHYECKHe TOHATHS Y4eOHOro mpeaMeTa, Kak OSKCIIEpUMEHT,
Ha0JI0IeHNe, U3MEPEHNE, OIIMCaHue, MOJICIMPOBAHUE, THIIOTE3a, BBIBO/.

[IpennoxxkeHHbId Kypc Kak B TEOPETHYECKOM, Tak M B (aKTUYECKOW CBOEMl uacTu
IIPAKTUKOOPUEHTUPOBAH: BCE MTOHATHS, 3aKOHBI M TEOPUH, a TAK)KE BaKHEHMIIINE IPOLIECCHI, BEIIECTBA U
Marepuaibl JAIOTCS B IUIAHE MX MPAKTHYECKOTO 3HAYEHWs, IPUMEHEHUs BEIIECTB B INOBCEIHEBHOMU
KU3HU U UX POJIM B )KUBOUM U HEKUBOU MIPUPOJIE.

3HaHMs, TOJy4YaeMble y4yallUMHCS Ha 3TOM JTane OOy4deHMsl, CIyKaT pPELIEHUIO 3aJayu
(dbopMHpOBaHUS Y MIKOJIHHUKOB NEPBOHAYATIBHOT0, IIEIOCTHOTO MpeJICTaBlIeHHs 0 Mupe. B pe3ynbraTe



MPOTEAEBTUYECKON MOATOTOBKH 110 XUMHHU yYallHecs JOJDKHBI IONyYUTh MPEACTABICHUS O COCTAaBE
BEIIIECTBA, a TAKXKE MIEPBOHAYATILHBIC CBEICHUS O XUMUYECKHUX AJIEMEHTAX, UX CUMBOJIAX, XHMUYECKHX
¢dopMmynax, MpPOCTBIX M CIOXKHBIX BemlecTBax. SIpkue (hakThl M3 HCTOPUH OTKPBITHH XUMHUYECKHX
3JIEMEHTOB, IMOMCKA CIOCOOOB CO3/IaHUS HOBBIX COCAMHEHUH, HEM3BECTHBIX IMPHPOJIE, CBEACHUS O
HEOOBIYHBIX CBOMCTBAaX OOBIYHBIX BEIIECTB M pasrajgka MPUYMH TPOSBICHUS UX YAWBUTEIBHBIX
CBOWCTB — BCE 3TO BBI3BIBAET MHTEpeC y ydamuxcs. MHTepec K XMMHUM BO3HUKAET U B TOM Cllyyae,
KOTJa yYaluecsl MoJy4aloT BO3MOXKHOCTh CAMOCTOSATENIFHO BBINOJHATh XMMHUYECKHH IKCIIEPUMEHT,
MPOBOJIUTH JTa0OpaTOPHBIE HCCIENOBaHMSA, MPUOOpETasi YMEHUS M HABBIKM PAa0OTBI C XMMHUYECKOH
HOCY/IOH, peaKTUBAMHU.

3HaKOMCTBO YYaIlIUXCSI C 3TUMH BOINPOCAMH TIO3BOJIUT B CHUCTEMAaTHYECKOM Kypce XHUMHUHU
00OCHOBaHHO NEPEUTH K PACCMOTPEHUIO CBOMCTB BEIIECTB M XUMHUYECKHX SIBJICHUH B CBETE YUCHUS O
CTPOCHUU BEIIECTBA.

HEJIU U3YUYEHUSA YYEBHOI'O ITIPEAMETA «BBEAEHHUE B XUMHWIO»

Kypc mnoctpoen Ha wujee peanu3aluud MEXIPEAMETHBIX CBS3€d XUMHUU C JPYTUMHU
€CTECTBEHHBIMH JIMCUUIUIMHAMHU, BBEJCHHBIMH B OOyY€HHE paHee WM MapayieIbHO C XUMHEH, a
[IOTOMY IIO3BOJISIET aKTyaJU3UpOBaThb XMUMMUYECKHME 3HAHUS Y4YalllUXCs, IOJIy4EHHbIE Ha YpOKax
MPUPOAOBEACHHs, Ouonoruu, reorpaduu, QU3MKU W APYrUX HayK O mpupoje. B pesymbrare
YMEHBIIAETCSl NICUXOJIOTHMUEcKasi Harpy3ka Ha y4allluXcsi ¢ IOSIBJIEHUEM HOBBIX IpPEIMETOB. Takum
oOpazom, popmMupyeTcs MTOHUMaHuEe 00 HHTETPUPYIOLICH PO XUMUU B CUCTEME €CTECTBEHHBIX HaVK,
3HAYUMOCTH ATOr0 IpeaMeTa JUIsl YCHEIIHOIO OCBOEHHUS CMEKHBIX IUCUUILIMH. B KOoHeYyHOM cuere
Takas MEXIpeIMETHass HUHTerpanus crnocoOCTByeT (HOPMHUPOBAHHIO €IWHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA YK€ HAa HAUYaJIbHOM ATale U3y4eHHs] XUMUH.

MECTO YYEBHOI'O IPEJJIMETA «BBEJ/IEHUE B XUMHUIO» B YHEBHOM
IIJIAHE

B cootBerctBun ¢ oOHOBiIEHHEIM DPI'OC OOO yueOHBIA mpeamer «BBelaeHHE B XUMHUIO»
BXOJIUT B IpeIMETHYI0 0o0nacTh «EcTecTBeHHO-HaY4YHbIE IPEIAMETHD) U SABISETCS 005S3aTEIbHBIM IS
n3yueHus. O011ee YuCiio YacoB, OTBEJACHHBIX Ha U3ydeHHUe npeaMera 34uaca, COCTaBiseT B 7 Kilacce —
34 gaca (1 gac B HenemIo).

B 7 xnacce «O» B paMkax OpraHu3alliil KOHTpPOJIS 3a peajnu3anueil mporpaMMmbl HUCHOJIb3YIOTCS
CIIEAYIONINE BUIBI MNCHMEHHBIX Pa0OT: KOHTPOIbHASA padoTa (2), mpakTuieckas padora -6.

VY4ebHas nporpaMMa paccuMTaHa Ha 32 yaca.

Pabouas nporpamma no kypcy «BBenenue B xumuio» B 7 kinacce «2» COCTaBlIEHA B COOTBETCTBHHM C
VY4eOHbIM IUIaHOM, KaJeHIAPHBIM Y4eOHBIM Ipa)MKOM M paclucaHueM ydueOHbIX 3aHiATUi Ha 2024-
2025 y4eOHbIi To1 ¥ peanu3yercs 3a 32 yaca.

CoxparieHne Ha 2 Jaca OCYIIECTBIICHO 3a CUET PE3EPBHBIX YACOB, IPELYCMOTPEHHBIX IPOrpaMMON U
yILIOTHEHHs MaTepuaina TeMbl Ne4 «Pacckas3sl 10 XUMUN», BMECTO 2 4acoB peanusyercs 3a | yac.



COJEP/KAHHUE YUEBHOI'O ITPE/IMETA « BBenenue B XUMHIO»

Conepxanue Kypca “BBeneHre B XuMHI0” OPHUEHTUPOBAHO HA 00ECIICUCHHE TOJITOTOBKHU YUAITUXCS K
M3YYCHHUIO XUMUU B 8 Kilacce Bcex mpoduei.

[TporpaMma mporneaeBTHUECKOTO Kypca «BBefieHre B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema «XHMHSI B HEHTPe €CTECTBO3HAHMSN» AKTYAIM3UPYET XUMHYCCKHE 3HAHUS
o0yJaroImuxcss MOJYYCHHbIE TPU HM3YyYCHHUU TPUPOAOBENCHUS, OHoNoruu, reorpaduu, QU3NKA |
IPYTUX HAyK O TpUpoJe. OTO YMEHBIIAET TICUXOJOTHMYECKYI0 HArpy3Ky, BO3HHUKAIOIIYIO C
MOSIBIICHHEM B 8 — M KJIACCE HOBOTO MPEIMETa, TI03BOJISIET 3aMEHHUTH CBS3aHHBIC C 3TUM TPEBOXKHBIC
OKUJAHWS Ha TOJIOKUTEIBHBIC dMOIIMU BCTPEUYH CO CTAphIM 3HAKOMBIM. [lapaiiensHO MpOBOAMTCS
MBICTb 00 HMHTETPUPYIOIICH pOJIM XMMHUU B CHCTEME ECTECTBEHHBIX HAyK, 3HAUYUMOCTH OTOTO
mpeaMeTa s YCIEIIHOTO OCBOSHHS CMEXKHBIX MpeIMeToB. Takas MEXMpeIMETHAs WHTErparus
CIIOCOOCTBYET (OPMHUPOBAHHIO €TUHON €CTECTBEHHOHAYYHOUH KapTHHBI MUpPaA YK€ Ha Ha4aJbHOM
JTarne M3y4eHWs XUMUU. B COOTBETCTBUU C TpeOOBAHUSIMU T'OCYAApCTBEHHOTO 0OOpa30BaTEIHHOTO
CTaHIapTa B Kypce IOJYEPKHUBACTCS, YTO XUMHsS — HayKa OJKCIICpUMEHTAIbHAs , IOITOMY
paccMaTpUBAIOTCS TaKHWE TIOHATHSA, KaK OJKCICPUMEHT, HAOIIOJICeHUEe, HW3MEpPEHUS, OIMCaHus,
MOJICJIMPOBaHKE, TUIIOTE3a, BBIBOA. J[J1s1 OTpaOOTKHM MPAKTHYECKUX YMEHH 00y4aroIuXcsi OTOOpaHbI
HE CJIO)KHBIE M TICHXOJIOTUYECCKH JIOCTYIHBIC IS CEMHUKIACCHUKOB JIA0OPATOPHBIC U TPAKTHYECKUE
paboThI, KOTOPhIE 3HAKOMBI MM ITI0 HAYaJIbLHOMY KYpCy €CTECTBO3HAHHSI W JIPYTMM €CTECTBCHHBIM
TUCIUILTNHAM: O3HAKOMJICHUE C HECJIOXKHBIM JIa00paTOPHBIM 000pyI0BaHHEeM (yCTPOKCTBA ITATHBA,
HarpeBaTeIbHBIX MPUOOPOB, XUMHUYECKOH MOCYIbI, KOTOPYIO OHHU IMPHMEHSUIM paHee), MPOBEICHUE
MPOCTEHIIMX omepanuii ¢ o0OpyIOBaHWEM U BemleCTBaMH (TpaBWia HarpeBaHus, (QUKcCAIHS
Pe3yIbTaTOB HAOIONCHUS M X aHAJIU3 U T. JI.). DTOH IeTN CIIOCOOCTBYET MPEITyCMOTPEHHBIN B Kypce
JOMAITHUH ~XUMUYECKHH OJKCIIEPUMEHT, KOTOPBIM IOJIHOCTBIO COOTBETCTBYET TpPeOOBaHUSIM
0€30MaCHOCTH TPH €r0 BBIMOJIHCHUH M BKJIFOYACT YIICIINE HBIHE W3 MPAKTHKH OOYYCHUS XUMHUHU
MPOJOJDKUTEIFHBIE TI0 BPEMEHH JKCIEPUMEHTAIbHBIE padOThl  (BBIpAIIMBAHHE KPUCTAILIOB,
HaOJII0JICHUE 32 KOPPO3UEH MeTaa).

Bropasi Tema «MaTeMaTH4ecKHe pacyeTbl B XHMHH» IO3BOJISIET OTPAOOTATh pPACUCTHHIC
YMEHHUS, CTOIb HEOOXOUMbIE TPU PEIICHUN XUMUYECKUX 3a/1ad, B MEPBYIO O4Yepeb Ha HAXOXKICHHE
9acTH IIesoro (MaccoBasi JOJsl DJEMEHTa B CJIOKHOM BEIIECTBE, MaccoBas W OOBEMHAs JIOJU
KOMITOHEHTOB B CMECH, B TOM 4YHCIe W J0Js mpumeceil). Kak BuaHO, BHHMaHHe oOpaiaercs He
CTOJIbKO Ha XUMHIO, CKOJIbKO Ha MaTEMaTHKY.

Tperbst Tema «SIBjeHHMs, NPOUCXOASIIHE € BelIeCTBAMU» aKTyalM3UPYeT 3HAHUS
oOydaromuxcst 0 (QU3NYECKHMX W XUMHUYCCKUX SBICHHSAX, TOJYYCHHBIE HAa YpOKax IO JPYrUM
MpeaIMeTaM, TOTOBUT UX K U3yYEHHIO XUMUYECKOTO Mpollecca Ha CIeAYIOEeH CTYyIIeH! 00yYeHUs.

YerBepTas Tema «Paccka3bl Mpo XMMHIO» BKIIOUACT WHTEPECHBIC CBEJACHHUS O PYCCKUX
XUMHKaX, 00 OTIEIbHBIX BEIIECTBAX M HEKOTOPBIX XMMHUECKUX peakiusx. M3yueHnue npeamaraeMoro
Kypca MpeaycMaTpUBaeT IOBBIIICHUE YIENBHOTO Beca CaMOCTOSATENBHOW pPabdOThI O0yYaromuxcs,
HampuMep, NpU TMPOBEIECHWU JOMAITHETO XHUMHUYECKOTO OKCIEPHUMEHTa U OOCYXKIEHHE €ro

pEe3yIbTATOB, MOJATOTOBKE COOOIIEHUN JJI1 YUYEHUYECKHX KOH(EpEeHLMi, 3aliuTe MPOEKTOB,
BbIOOpE OOBEKTOB JJIs1 TOJATrOTOBKE COOOILIEHMS WM IpoekTa u Jp. Kypc HampaBieH Ha pa3BUTHE
TaKHUX JIOTUYECKUX orepanuil MpIIIJIEHNS], KaK aHaJIW3 U CUHTE3, CPABHEHHE Ha OCHOBE aHaJIM3a U

CUHTEe3a, 0000IIeHNe, BBIIBUKEHIE U MTOATBEPKICHUE WIIA OTIPOBEPIKEHUE TUTIOTE3 U T. II.

B 3akitoueHuM MOXXKHO OTMETHTb, UTO B Kypce MOYTH HE 3aTPOHYTHI TpEOOBaHHUS CTaHIapTa
XUMHYECKOTO 00pa3oBaHMs AJIsi OCHOBHOM IIKOJBI, HAPUMEP CHMBOJIBI XHMHUYECKUX DJIEMEHTOB U
(GbopMyIbl BEIIECTB CEMHUKIIACCHUKM y4daT TOJBKO MO JKEJIaHMIO, HE IMPEeIyCMOTPEHO COCTaBJIEHHE
dbopMyn BENIECTB U YpaBHEHHH XWMHUYECKUX PpEAKIUW, KOTOpbIE SBISIFOTCS MAaTepuaioM s
U3YYEHHUSI B 00513aTEIIBHOM KypCce XMMHUH.

Tema 1. Xumus B neHtpe ecrectBo3Hanus (11 v)



Xumus kax yacmv ecmecmeosHanud. 1lpeomem xumuy. ECTeCTBO3HaHME — KOMIUIEKC HAYK O TIPHPO]IE.
Hayxu o npupone: ¢usuka, xumus, Ononorust u reorpadust. [TonoxurensHoe U OTpUIIATENFHOE BO3CHCTBIE
YeJIOBEKa Ha IPUPOLY.

ITpenmer xuvun. Tena n Betectsa. CBOMCTBA BEIIECTB KaK MX WHIMBUyaIbHbIE NpU3HaKU. CBoOCTBA
BEIIECTB KaK OCHOBA UX IPUMEHEHHSL.

Memooul usyuenus ecmecmseosnanus. HabmoeHne Kak OCHOBHOM METO/I TIO3HAHUS OKPY>KaIOIIEro
MHpa. YCIOBUSL IIpOBeAEHMs HaOmozeHus. lumoresa Kak MpEANONOKEHHE, OOBACHSIOIIEEe WU
IPEJCKa3bIBAIOLIEE IIPOTEKAHUE HaOJII0AAEMOro SIBJICHUS. OKCIepUMEHT. Jlabopatopus. DKcliepuMeHT
nabopaTtopHblil ¥ JoMamHui. CrocoObl (UKCHPOBaHMS PE3yNIbTaTOB 3KcnepuMeHTa. CTpoeHue IlaMeH:
CBEYH, CyXOI'0 TOPIOYET0, CIIUPTOBKH.

Mooenuposanue. Monen kak abCTpakTHbIE KOITMHM U3y4aeMbIX 00BEKTOB U IpolieccoB. Mojienu B
¢muke. DOnekrpodopHas MamMHA Kak aOCTpakTHas MoJedb MOJHUH. Mopenmd B OHOJOTHM.
buonornyeckne Mymspku. Mozjenu B XMMMU: MaTepHallbHblEe (MOZEIM aTOMOB, MOJIEKYJN, KpHCTaJUIOB,
armaparoB M yCTAaHOBOK) U 3HAKOBbIE (XMMHYECKUE CHMBOJIbI, XUMHYECKUE (POPMYJIIBI U yPABHEHUS).

Xumuueckas cumeonuka. XuMU4ecKle CUMBOJIbL. VX HamucaHue, Mpou3HOLIEHHe U MH(opMaIys,
KOTOPYIO OHM HecyT. Xumuueckue ¢popmyisl. VX HamucaHue, IpOU3HONICHHE U WH(OpMAIWsi, KOTOPYIO
oHu HecyT. Haekchl 1 ko3 puimeHTsI.

Xumua u ¢husuxa. YHUBEPCATBHBIA XapakTep MOJIOKEHUH MOJEKYIIPHO-KHHETUYECKONH TEOPHH.
IonstTHst «arom», «MoeKynay, «oH». Kpucrammdyeckoe coctosiHue BellecTBa. Kpucramumyeckue pereTku
TBepAbIX BeecTB. J{uddys3us. bpoyHOBCKOE IBIKEHHE.

ArperatHoe cocTosiHHE BelecTsa. I'a3000pasHble, KUIKKe U TBepple BelecTBa. Kpucrammnueckue u
amop(HbIe TBepAbIe BenecTBa. OH3NMIECKHE U XUMUIECKHE SIBIICHUSL.

Xumua u ceocpaghus. T'eonorndeckoe CTpOEHHE IUIaHEThl 3eMJIL: AP0, MaHTHsA, JuTOochepa.
DJEeMEHTHBI COCTaB TEOJOrMYECKMX COCTaBHBIX 4YacTel IUIaHETbl. MuHepaabl M TOpHBIE IOPOJIBL.
Marmarudeckue 1 0cafiouHble (OpraHuuecKrue U HEOPraHMUeCcKUe, B TOM YHCIIE U TOPIOYHE) OPOIbL.

Xumus u buonozus. XUMAYECKUIN COCTaB KUBOW KJIETKU: HEOpraHU4YecKre (BoJla U MUHEpaIbHbIE
COJIM) U opraHuuecKkue (0eiKu, KUpsbl, YIIIEBO/Ibl, BATAMUHBI) BellecTBa. [IpocThie U CII0KHBIE BEILIECTBa,
UX POJIb B JKU3HENEATEIbHOCTU OpraHu3MoB. buonornyeckasi poib Bojpbl B KUBOU KieTke. DOTOCUHTES.
Ponb xsopoduiia B npouecce ¢porocunresa. buonornueckoe 3HaueHue )XUPOB, OEIKOB, 3PUPHBIX Maced,
YIJIEBOAOB M BUTAMUHOB JJIs1 KU3HEAEATEIIbHOCTH OPraHU3MOB.

Kauecmsennvie peaxyuu 6 xumuu. TloHATHE O KauyeCTBEHHBIX PpEAKLMAX KaK O peakiusix,
BOCIIPMHUMAEMBIX OPTraHOJISNITHYECKUX: C TIOMOIIBIO 3pEHHs, ClTyXa, OOOHSHUS. AHATUTHYECKUIN (P (DEKT.
OnpenensieMoe BEIECTBO M PEaKTUB Ha HEr0. BO3MOKHOCTh M3MEHEHHSI MX POJIM Ha ITPOTUBOIOJIOKHYIO.

JeMoHCTpaUMK.

1. Komekiust pa3HbIX Ted W3 OAHOTO BEIECTBA WM MaTepuaia (Hampumep, JabopaTopHas Mocyjaa u3
crexia). 2. Komnexkmust pa3nuuHbix Ten wid ¢ororpaduil Ten W3 alfOMUHUS IJIs WITFOCTPALUN HJIEH
«CBOMCTBA — MPUMEHEHUEN.

3. Y4ebHoe 00opyoBaHUE, HUCIIOIB3YEMOE IPU U3yUYEeHUHN PU3UKHU, ONOJIOTHH, reorpaduu U XUMHH.

4. DnextpodopHas MalMHa B JEUCTBUM.

5. T'eorpaduueckue moaenu (Tao0yc, KapTa).

6. buonoruueckue Mozenu (MyJIsSHKU OPraHOB U CHCTEM OPTaHOB PAaCTEHUM, dKUBOTHBIX U YEJIOBEKA).

7. ®uznvecKre U XMMHUYECKUE MOJIENT aTOMOB, MOJIEKYJI BEILIECTB U MX KPUCTATNUECKHX PELIETOK.

8. OOBeMHBIE 1 IAPOCTEP>KHEBBIE MOJIEN MOJIEKYIT BOJIbI, YIJIEKUCIIOTO U CEPHUCTOrO ra30B, METaHa.

9. PacipocTpaneHue 3araxa 0/1€K0JI0Ha, JyXOB WM J1€30/J0paHTa Kak rporecc Auphy3uu.

10. O6pa31ibl TBEPIBIX BEIIECTB KPUCTAIUTMIECKOTO CTPOCHHS.

11. Monem KpUCTAIUIMYECKUX PELIETOK.

12. Tpu arperaTHBIX COCTOSIHHS BOJIBL.

13. [lepennBanue yriieKUcaoro raza B CTakaH, ypaBHOBEILIEHHBI Ha BECaX.

14. Komnekims KpUCTaUIMIECKUX U aMOP(HBIX BELIECTB U M3/IEIUH U3 HUX.

15. Konnekuust MUHEpasoB (Ja3ypuT, KOPYH]I, XaJIIbKOMHUPHT, (IIFOOPHT, TAJIUT).

16. Komtekiyst ropHbIX TOPOJA (TPaHUT, pa3iuyHble (POPMBbI KaJIbLIUTA - MEJ, MPaMop, U3BECTHSIK).

17. Konnekiusi roproYnx NCKOTIaeMbIX (HE(PTh, KAMEHHBIHN yrojib, CIIaHIIBI, TOP®).

18. CiupToBast 3KCTpaKIMsl XJIOPOPUILIA U3 3eTIEHBIX JICTHEB.



19. TlpokammBaHue CyXxoW 3€l€HH pacTeHHH B My(eIbHOM Teud JJIsi KOJMYECTBEHHOTO OIpPEICTICHHS
MHUHEPAITHHBIX BEIIECTB B HUX.
20. KauecTBeHHast peakiusi Ha KUCJIOPO,.
21. KagecTBeHHast peakLysl Ha YIJIEKUCIIbIN ras.
22. KauecTBeHHas peakiiys Ha U3BECTKOBYIO BOTY.
JlaGopaTopHbIe ONBITHI.
1. Onucanue CBOMCTB KMCIOPO/a, YKCYCHOM KUCIIOTbI, ATFOMUHHMSL.
2. CTpoeHue miaMeH! CBEYH (CIUPTOBKU, CyXOI0 TOPIOUETro).
3. HaGmoieHre 6pOyHOBCKOTO ABHKEHUS YaCTUUYEK YEPHOU TYIIU MO MUKPOCKOIIOM.
4. V3ydeHune rpaHuTa ¢ IIOMOILbIO YBEITUYUTEIBHOIO CTEKJIA.
5. O6Hapy»eHue Kupa B CeMeHax MO/ICOJTHEYHHUKA U IPELIKOTo opexa.
6. O0HapyxeHue 3(PUPHBIX MaceN B alleJIbCHHOBOU KOPKE.
7. O6Hapy>xeHHe Kpaxmaia 1 0eiKa (KJICHKOBUHBI) B MIIIEHUYHOW MYKE.
8. OOHapykeHUe YTIEKUCIIOrO T'a3a B BHIABIXaEMOM BO3/IyX€E C IOMOIIIBIO H3BECTKOBOM BOJIBI.
JoManHmii 3KCIIepuMeHT.
1. IBroroBnenue Mojiesnei MOJIEKYJI U3 TJIaCTHIIMHA.
2. lucddy3ust HOHOB MepMaHraHaTa Kajius B BOJE.
3. Usyuenue ckopoctu nuddy3un adpo30ei.
4. Tupdysus caxapa B Bojie.
5. OnBITHI € MYCTOM 3aKPBITOH TIACTUKOBOW OYTHUTKOM.
6. KonnuectBeHHOE onpe/ieNieHre coep>KaHusl BOIbI B CBEKEH 3€JIeHH.
7. BsaumopeiicTBie aCKOPOMHOBOM KHCIIOTHI C HOAOM.
8. M3ydeHue cocTaBa MOJMBUTAMUHOB M3 JIOMAIITHEH alTeUKu.
9. ObHapyxeHue KpaxMaiia B MPOAYKTaX MUTAHUSL.
IIpakTnyeckas padora 1. 3HakomMcTBO C JabopaTropHbiM obOopyaoBaHueMm. IIpaBuna
0€3011acHOCTH NP PadboTe B XUMUYECKOM KaOMHETe (J1abopaTopun).
IIpakTnyeckas paGora 2. Habmonenue 3a ropsiieil cBeuoil. YcrpoiictBo crmptoBku. [IpaBuna
paboThI ¢ HarpeBaTeIbHBIMU MTPUOOPAMH.

Tema 2.

MartemaTudeckue pacuerbl B xumuu (10 1)

OmHocumenvhvie amomHas u MonekyiapHas maccwl. TloHsTHE 00 OTHOCHUTENBHBIX AaTOMHOW M
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOIHOM eauHHIbL. OmnpeereHne OTHOCUTENbHON aTOMHONW MacChl
XUMHYECKMX JJIEMEHTOB 10 IMepuoandeckor Ttabmune. Haxoxknmenwe mo Qopmyne BemecTBa
OTHOCUTENILHON MOJIEKYISIPHOW MacChl KaK CYMMBbI OTHOCHUTENBHBIX ATOMHBIX MAacC COCTABIISFOIIMX
BEIIECTBO XUMHUYECKUX DJIEMEHTOB.

Maccosas 0onst xumuuecko2o nemenma 6 cioxcHom eeujecmee. 11oHATHE O MaccoBoi jorne -(W)
XAMHYECKOTO 3JIEMEHTa B CIIOKHOM BEIIECTBE U ee pacueT 1o (opmyrre BerectBa. Haxoxaenve GpopmMyibt
BEIIIECTBA 10 3HAYEHHSIM MACCOBBIX JIOJIEH 00pa3yIOIIMX €ro AIEMEHTOB (U1 2-4acOBOT0 M3YUEeHHUS Kypca).

Yucmvie sewyecmsa u cmecu. Tlonstue o unctoM BemectBe U cMecH. CMmecu ra3oo0pasHble (BO3IYX,
MPUPOAHBIA Ta3), kuakue (HedTh) W TBepAble (TOpHBIE TMOPOABL, KYIUHAPHBIE CMECH, CHHTETHUECKHUE
Moro1e cpenictsa). CMecH TOMOT€HHBIE U T€TepOTeHHBIE.

Obvemnas dons kKomnonenma 2az06oti cmecu. Tlonstue 00 00beMHOI T071e () KOMITOHEHTA Ta30BOi
cmecu. CocTaB BO3IyXa M MPUPOTHOTO Ta3a. Pacyer oObeMa KOMITOHEHTa Ta30BOM CMECH TI0 €T0 00BhEMHOM
JoIie, 1 Hao0OopOT.

Maccosas oons eewgecmsa 6 pacmeope. TloHstre o0 MaccoBoi goie (W) BeriecTBa B pacTBOpE.
PactBopuTens U pacTBOpEHHOE BEIIECTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA MO MAacce pacTBOpa U
MacCOBOM JI0JIe PACTBOPEHHOTO BEIIECTBA U APYTUE PACUETHI C UCIIONIH30BAHHEM 3TUX TIOHSATHIA.

Maccosast 0onst npumecei. TloHATHE O YUCTOM BelIecTBE W mpumecd. MaccoBas goniss (W)
IIpUMECH B 00pasie UCXoMHOTO BemecTBa. OCHOBHOE BEIIecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA
M0 Macce BEIIeCTBAa, COACPIKAIIETO OMPEEIICHHYI0 MACCOBYIO JIOJIO MPUMECEH, U IPyTrue pacyeThl ¢
HCITOJIb30BaHUEM ITHUX MOHSITHH.

JleMmoHCcTpanum.

1. MuHepalbl KYIIPUT U TCHOPHT.



2. Oxcun prytu(II).
3. Komtekuuu pazangHbIX BUI0B MPaMopa U U3AENNUN (WK WLTIOCTPALMNA U3JIENNI) U3 HETO.
4. CMech peyHOro M CaxapHOro NMecka 1 UX pas/iesieHue.
5. Komnexnust «Hed1s u HEQTEnpOayKTH».
6. Komnekius ObITOBBIX cMecell (KyJIMHApHbIE CMECH, CUHTETHYECKHE MOIOIUE CPEJCTBA, IIAMITYHH,
HaIUTKU | Jp.).
7. AuarpaMmma 0Ob€MHOI0 COCTaBa BO3/lyXa,
8. lnarpamma 00b€MHOT0 COCTaBa NPUPOJHOTO rasa.
9. IlpuroroBiieHre pacTBOpa ¢ 3alaHHBIMM MAacCOM U MacCOBOH J10JIel paCTBOPEHHOI'O BEIIECTBA.
10. O6pa31ibl BEMECTB U MATEPHAIIOB, COACPKAIIUX OMPEICICHHYIO 00 IIPUMECEH.
JoMamHui 3KCIIEPUMEHT.
1. N3yueHue cocraBa ObITOBBIX KYJIMHAPHBIX U X03HCTBEHHBIX CMECEH 10 3TUKETKAM.
2. IlpuroToBieHue pacTBOpa COJM, pacyeT MAcCOBOHM JIOJIM PACTBOPEHHOI'O BELIECTBAa U OIBITHI C
MOJIy4eHHBIM PACTBOPOM.
3. H3ydyeHue cocTtaBa HEKOTOPHIX OBITOBBIX M (hapMaleBTHYECKUX IPENapaToB, COJIEPIKAIIUX
OIIPEEIIEHHYIO OO0 IPUMECEH, 110 UX ITUKETKAM.
IIpakTnyeckass padora 3. IlpuroroBieHwe pacTBOpa C 3aJaHHOM MAacCOBOW JoJiei
PacTBOPEHHOI'O BELIECTBA.
KonTtpoabnas padora Ne 1 no teme «MarteMaTuka B XUMHUU.

Tema 3.

SIBjenus, npoucxoasiuue ¢ Bemecrsamu (11 4)

Pazoenenue cmecen. TloHsaTne o pasaeneHUM CMECEl M OYHMCTKE BeliecTB. Hekotopeie
MPOCTEHIINE CIOCOOBI pa3felieHUus] CMEced: TMpOoCeUBaHUE, pa3JieJIeHue CMECe MarHuToM,
OTCTauBaHUE, ACKAHTAIUs, ICHTPU(DYTUPOBAHUE, pa3/IeICHHE C IOMOIIBIO JETUTEIHHON BOPOHKH.

Qunbmposanue. PuibTpoBaHUE B 1a00paToOpuu, OBITY U Ha IPOU3BOACTBE. PUIBLTpAT.

Aocopoyus. Tlonarue o0 angcopOuum u  aacopOeHTaX. AKTUBUPOBAHHBIM Yroiib Kak
BOKHEUIIUNA aacopOEHT, €ro HCIOJb30BaHUE B ObITY, Ha IPOU3BOJCTBE M B BOCHHOM JEII€.
YerpolicTBo NpOTUBOrasa.

Lucmunnayus, xpucmaniuzayus u evinapueanue. JIMCTHILIALUSA KaK IPOLECC BBIICICHUS
BEI[ECTBA W3 XKUAKOW cMmecu. [uctumimpoBanHas Bojaa M obOnactu ee npumMmeHeHus. [leperonka
Heptu. Hedrenponyktel. @paknuoHHass TEpPEeroHKa >KUIKOTO Bosayxa. Kpucramnmuzamus u
BBIIApUBaHue B JabopaTopuu (KpuUcTanau3zatopsl U (GapdopoBbie YaAIIKH AJIsI BhIApUBAHUS) U
MIPUPOJIE.

Xumuuecxkue peaxyuu. IloHATHE O XMMHMYECKOW pEAKIHMU KaK Ipollecce MpeBpalIeHUs
OJIHUX BEUIECTB B JIpyrue. Y CJIOBUS TEYEHUS U MPEKPANICHUS] XUMUYECKUX PEAKIUIL.

Ilpuznaku xumuueckux peaxyuu. VI3MeHeHHe 1LBeTa, BbINAJEHUE OCAJKa, PACTBOPEHHE
ocaJiKa, BBIJICJICHHE Ira3a.

JeMOHCTpaLHH.
. [IpocenBanne cMecH MYKH U CaxapHOTO IeCKa.
. Pa3nenenue cMecu MopomKoB cepsl U XKemesa.
. Paznenenue cmecu MOpoOIIKOB CEephI U IIECKa.
. Pa3genenue cmecu BOJBI U PACTUTEIBHOIO Macja ¢ TOMOIIBIO ACIUTENBHON BOPOHKH.
. HenTtpudyruposanue.
. QunpTpoBaHUE.
. PecnupaTopHble Macku U MapJieBbI€ MOBSA3KHU.
. AcopOurOHHBIEC CBOMCTBA aKTHBUPOBAHHOTO YTJISI.
9. Cunukarenib U €ro NIpuMeHEHHE B OBITY U JIETKOW MPOMBIIITIEHHOCTH.
10. IIpoTuBoras u ero ycTpomucTBo.
11. TlonyuyeHue AUCTUIIMPOBAHHON BOABI C TOMOIIBIO JIAOOPATOPHON YCTAHOBKH IS
IIEPErOHKH KUIAKOCTEH.
12. Konnexnust «Hed1h 1 HEDTENPOTYKTHI».
13. Paznenenue cMecu mepMaHraHata U IMXpoMaTa Kajaus Cloco00M KpHCTAJUIH3aIUH.
14. BzanmoaencTBrE MOPOIIKOB KeJle3a U Cepbl IPU HarpEBaHMU.

O DN B WLWN —



15. IlomyueHune yriIeKUCIOTO Ta3a B3aMMOJICHCTBHEM MpamMopa ¢ KHCIOTOH M 0OHapyXEHHUE €To ¢
MMOMOUIBIO U3BECTKOBOW BOJIBI.
16. Karanutudeckoe pas3jgokeHHE TMEepoKcHaa Boaopoaa (KaTaaum3aTop — JHUOKCHU]
Mapranua). 17. @epMeHTaTUBHOE Pa3I0KEHUE MEPOKCUIa BOJIOPOAA C TOMOIIBIO KaTall a3bl.
18. KUCIOTHBIN OTHETYIIUTENb, €70 YCTPOUCTBO U MPUH UM JACHCTBHUS.
19. Peakuust HeWTpaIM3aIluu OKPAMIEHHOTO (HEHOIPTATCHHOM PacTBOPA MIEIOYN KUCIOTOM.
20. BzaumopeiicTBHE pacTBOPOB IepMaHraHaTa M AHXpoMara Kajus C pacTBOPOM Cylb(ura
Hatpusi. 21. Ilonyuenue ocanka ruapoxkcuaa meau (I1) mnm runpokcuna xeneza(lll) peakuueit
obmeHa.
22. PacTBOpeHHUE MOJYUYEHHBIX OCAJIKOB THAPOKCHIOB METAJIJIOB B KUCIIOTE.
23. Ilony4yeHue yriekuciaoro raza B3auMoIeCTBUEM pacTBOpa KapOoHATa HATPUS C KUCIOTOH.
JlabopaTopHbIe ONBITHI.
1. U3rotoBnenue puiabTpa U3 GUILTPOBAIBHON OyMaru wiu OyMakHOH caieTKH.
2. 3yueHue ycTpOWCTBA 3aKUTAJIKU U €€ IJIaMEHU.
JJoManmiHuii SIKCIIEPUMEHT.
1. Paznenenue cMecu cyXxoro MOJ0Ka U pe4yHOro MeckKa.
2. N3roToBiieHuEe MapjaeBOM NMOBI3KH KaK CpPEACTBA WHAMBUAYAIbHOMN 3alIUTHl B IEPUOJ SIIUIEMUH
rpunma.
3. OTcTanBaHu€ B3BECH MOPOLIKA JJISI YUCTKH MOCY/bl B BOAE U €€ I€KaHTALMS.
4. AncopOuusi akTHBUPOBAHHBIM YTJIEM KPACSIIUX BEMIECTB METICH-KOJIBI.
5. AncopOuus KyKypy3HbIMU NallOUKaMU apoB MaxXy4dyuX BEHIECTB.
6. M3yuenue coctaBa 1 IPUMEHEHUSI CHHTETUYECKUX MOIOIINX CPEJICTB, COJIEPIKALIUX IH3UMBI.
7. PaznoxxeHune cMecu MUTHhEBOM COJIbI M CaXapHOM IYyJIpbI IIPYU HArPEBAHUMU.
8. PactBopenue B Boze Tabnerku aciimprna YIICA.
9. [IpuroroBiieHue NU3BECTKOBOM BOJIbI U ONBITHI C HEW.
10. B3aumoeiicTBrue pacTBOpa MepMaHTaHaTa Kallksi C aCKOPOMHOBOM KHUCIIOTOM.
IpakTuyeckas: padora 4 (TOMaIIHUI SKCIIEPUMEHT). BhIpalBaHue KPUCTAILIIOB COJIH.
IIpakTuyeckas padora S. OuncTka NOBapEHHOU COJIU.
IpakTuyeckasi padora 6 (nomarrHuii sxcriepumenT). Kopposust MmeTamios.

Tema 4.

Pacckasbl mo xumumn (24)

Yuenuueckas kongpepenyus  «Bwioarowuecss pycckue yuenvie-xumukuy. JKuzHb U
nestenbHocTh M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. byrtnepoga.

Konxypc coobwenuii yuawuxcsa «Moe nwobdumoe eewecmeoy. OTKpbITHE, IMOITYYEHHE H
3Ha4Y€HUE BHIOPAHHBIX yUallUMUCS BEIIECTB.

Koukypc yuenuueckux npoexmos. VccnenoBaHuss B 00JIaCTH XMUMHYECKMX peaKLU:
(OTOCHHTE3, TOPEHUE U MENJIEHHOE OKHUCIIEHHE, KOPPO3Usl METaJUIOB U CIOCOOBI 3alllUThl OT HEeE,
Apyrue peakiuu, BHIOpaHHbIE YUaIIUMHUCS.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

.JII/I‘IHOCTHLIe, MeETAlIPpEeAMETHLIC U MPEAMETHBIC PE3YJAbTAThI 0CBOCHUS KypcCa

Jluunocmmnoie:

B LICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — YyBCTBO TOPOCTH 32 POCCHHCKYIO XUMUYECKYIO HAYKY,
TYMaHU3M, OTHOIICHHE K TPYyAy, LEICYCTPEMIICHHOCTh, (OPMHPOBAHHE LEHHOCTH 3/0POBOTO H
0e30macHOro o00pasza JKM3HM;, YCBOGHHME IPaBWJ WHAMBHUAYAILHOTO M KOJUIEKTUBHOIO 0€30IacHOro
IIOBEJICHNUS B UpE3BbIYAliHBIX CUTYALIUSIX, YTPOXKAIOLINX KU3HH U 37I0POBBIO JIIOAEH;

B TPYZIOBO# c(hepe — roTOBHOCTh K OCO3HAaHHOMY BbIOOPY JajibHENIIIeH 00pa3oBaTe/IbHON TPACKTOPHH;

B II03HABaTEIbHOM (KOTHUTUBHOM, MHTEUIEKTYaIbHOH) cdepe — yMEHHE YIpaBIsATh CBOEH
II03HABATEIbHON JEATENBHOCTBIO. ®dopmupoBaHue OCHOB 9KOJIOTUYECKOM KYJbTYpBI,
COOTBETCTBYIOLLIEH  COBPEMEHHOMY  YPOBHIO  3KOJOTMYECKOTO  MBIIUIEHHs, Pa3BUTUE  OIbITa
HKOJIOTUYECKH  OPHEHTHUPOBAHHOM  pe(IeKCHMBHO-OLIEHOUYHOM M NPAKTHMYECKOM JEITeNbHOCTH B
KU3HEHHBIX CUTYaIHAX;

Memanpeomemnbie

YMEHHE CAaMOCTOSITENIBHO OTIPENIEIISTh 1IN CBOETO 00y4YeHHs, CTaBUTh M (POPMYIHPOBATH IS ce0si HOBBIC
3a7aud B yu€Oe M IIO3HABATENIbHOM JEATEIbHOCTH, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH
II03HABATEIIBHON JIEATEILHOCTH;

YMEHHME CaMOCTOSITEIbHO IUIAHUPOBAaTh IYTH JOCTYDKEHMS LeNiei, B TOM 4HWCIE ajbTepHATUBHBIE,
OCO3HAHHO BbIOMpaTh Hanbosee 3 eKTUBHBIE CIIOCOOBI PELIEHHS YUeOHBIX U IMO3HABATENBHBIX 33/1a4;
YMEHHME COOTHOCUTH CBOM JAEHCTBUSI C IUIAHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBISTH KOHTPOJIb CBOEH
NEATEbHOCTH B TIPOLIECCE JOCTWXKEHMS pE3yJbTaTa, OIpPEAENATh CIOCOObl JAEHCTBUM B  paMKax
NPE/UIOKEHHBIX ~ YCJIOBUM UM TpeOOBaHMM, KOPPEKTUPOBaTb CBOM JICWCTBUSI B COOTBETCTBUM C
M3MEHSIOLLICHCS CUTYalUE;

YMEHHE OLIEHMBaTh MPABWILHOCTh BBINOJHEHUS Y4eOHOM 3a/1aud, COOCTBEHHBIE BO3MOXKHOCTH €€
pELIECHUs; BJIAJEHUE OCHOBAMU CAMOKOHTPOJIS, CaMOOLICHKH, HNPUHATHS PEIIEHUM M OCYLIECTBICHUS
OCO3HAaHHOTO BbHIOOpa B Yy4eOHOW W TIO3HABAaTENbHON JAEATENbHOCTH; YMEHHME OIpPENEssTh MOHSTHUS,
co3aBaTh OOOOIIEHMS, YCTaHABIMBAaTh AaHAJIOTUM, KJIACCH(UIIMPOBATh, CaMOCTOSITENIBHO BBIOUPATh
OCHOBAaHUSI M KpUTEPUHU ISl KJIaCCU(PHKALMY, YCTaHABIMBATh NMPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTHYECKOE PACCYXJICHHE, YMO3aKIIOYeHHEe (MHIYKTHBHOE, JEIyKTMBHOE W [0 aHAJOTUM) U JIeNaTh
BBIBOJIBL;

YMEHHE CO03J1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKKM M CHMBOJIBI, MOJEIU U CXEMbI IS peLIeHHs
y4eOHBIX U IT03HABATENbHBIX 33/1a4;

YMEHHME OpraHM30BbIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIbHOCTh C YUUTENEM U
CBEpPCTHUKaMM; pabOTaTh WHAMBHIYaJIbHO M B TpYIIE: HAaXOQUTh OOIlEe pEIIeHHe U paspelaTb
KOH(JIMKTBI HA OCHOBE COIVIACOBAHUS MO3HMLIMNA " y4éra WHTEPECOB; (bopMyITpOBaTh,
apryMEeHTUPOBaTh U OTCTalBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO MCIIOJIb30BAaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3aJadell KOMMYHMKALUM JUIS
BBIDOKEHUS] CBOMX YYBCTB, MbICIeH M MOTpeOHOCTEH; IUIAHUPOBaHUS M PEryJAlMUd  CBOEH
NEATEIbHOCTH; BJIAJICHUE YCTHOM W IMCBMEHHOM pPEYbl0, MOHOJIOTMUECKOM KOHTEKCTHOM PpEedblo;
dopmMHMpoBaHME M Pa3BUTHE KOMIIETEHTHOCTM B  OOJAacTHM  HCIOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTWIL; (OpMHpOBaHHME M pa3BUTHE HKOJIOTHYECKOTO MBIIUICHHS, yYMEHHE
NPUMEHATh €ro B I03HABATEIBHOW, KOMMYHHKATHBHOM, COIMAIbHON MPaKTHKE M TMPOQecCHOHATLHOM
OpHEHTAIIUH.

Ilpeomemmnoie

B nosnaBarensHOI cdepe: naBaTh onpenesieHns] U3yYEeHHbBIX MOHSATUI: «XUMHUYECKUI 3JIEMEHT», «aToM»,



«UOH», «MOJIEKYJIa», <«IIPOCThIE W CJOXKHBIC BEILECTBA», «BEILECTBO», «XUMHUYECKass (opMmyay,
«OTHOCHUTEIIbHAS aTOMHasi Maccay, «OTHOCUTENTBHASI MOJICKYIISIPHAsE Maccay, «BaJICHTHOCTBY, «CTEHICHb
OKHCIICHUS»,  «KPUCTAJUIMUECKas  PEILIETKa», «OKCHIBDY,  «KHUCIOTBD», «OCHOBAaHHUSL»,  «COJI,
«aM(pOTEPHOCTbY», <(HHAUKATOPY, (IICPHOJMUESCKUN 3aKOH», <(IIePHOJUYEcKas TaOIMIa», <WU30TOIbD»,
«XUMHUYECKasi  CBSI3b»,  <OIEKTPOOTPHLIATEIBHOCTB»,  «XUMHUYECKas  pPEeaKkuus»,  «XUMHUYECKOEe
YpaBHEHHEY, «T€HETHYECKast — CBS3bY, COKHUCIICHUE», «BOCCTAHOBIICHHEY, <OIIEKTPOITUTUYECKAS
JIMCCOIMAIINS», «CKOPOCTh XMMHUYECKOM pEaKLUM»; ONHCaTh JEMOHCTPALMOHHbIE U CaMOCTOSATEIHHO
NPOBEJICHHBIE  XMMHYECKHE  OKCIICPUMEHTHI, ONWCHIBATH M pa3iMyaTh  W3y4YEHHbIE  KIIACCHI
HEOPraHWMYeCKUX  COCIMHEHHMH, TMPOCThlE M  CIOXKHBIE  BEIIECTBA, XHMHYECKHE  PEaKIIuH;
KIacCU(PUIMPOBaTh H3y4EHHbIE OOBEKTHI M SIBJICHMS; JENaTh BBIBOABI M YMO3AKIIOYECHHS U3
HAOJIOZCHUH, HM3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3HPOBATh CBOMCTBA HEM3YUEHHBIX
BEIIECTB 110 AaHAJIOTMH CO CBOMCTBAMHM M3YYEHHBIX; CTPYKTYPHUpPOBAaTh M3YUCHHBIM MaTepuail M
XUMHYECKYI0 HH(POPMAIIMIO, TMOJTYYEHHYIO U3 JIPYTMX HMCTOYHHKOB; MOJICIMPOBATh CTPOCHHE aTOMOB
3JIEMEHTOB 1-3 MeproI0B, CTPOSHUE MTPOCTHIX MOJIEKYJT;

B 1neHHOCTHO — OpHeHTaIoHHON cepe: aHaTM3UPOBaTh M OLIEHUBATh IMOCIEICTBUS Ul OKPY)KarOIIeH
cpelibl OBITOBOM U MPOM3BOACTBEHHOM AESTEIBHOCTH YeJIOBEKa, CBI3aHHOM € 1epepaboTKON BEIIECTB;

B tpynoBoii cdepe: TpOBOANTE XUMHIECKHI SKCTIEPUMEHT;

B cdepe Ge3omacHocTH KU3HENEATETHHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, OXKOTrax U
JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH 1 JJaOOPaTOPHBIM 000PYOBAHUEM.

TpeGoBanus K YPOBHIO IOATOTOBKH 00y4aIOIIUXCSH.

B pe3yabTrare n3ydyeHust Kypca 00y4aroluiicsi HAyYuTcsl HOHUMATh

XUMUYECKYI0 CUMBONUKY: 3HAKH XMMHUYECKUX DJIEMEHTOB, (DOPMYJIbl XMMUYECKUX BEILECTB;
6ajicHelliue XumMu4yeckue NOHAMUA: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJId, OTHOCUTEIbHBIE
aTOMHAasl U MOJIEKYJIIpHasi Macchl;

OCHOGHbIE 3aKOHbL XUMUU: COXPAHEHUS MACChl BEIIECTB, IOCTOSIHCTBA COCTABa;

ITosryunT BO3MOKHOCTH HAYYUTHCH

* HAa3bl6amb: XUMUYECKHE FIIEMEHTHI, COCIMHEHUS;

* 00vbaAcHamp: GU3NYECKUN CMBICT aTOMHOIO (TOPSAKOBOI0) HOMEpPAa XMMHUYECKOTO AJIEMEHTA,
HOMEPOB I'PYIIBI U NEPUOJA, K KOTOPBIM 3JIEMEHT MPUHAMIEKUT B nepuoandeckoi cucreme J[. U.
MenpeneeBa; 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB AJIEMEHTOB B NpEJeNax MajblX MEPHOJOB U
IJIaBHBIX MTOATPYII; CYIIHOCTh PEAKIIMi HOHHOTO OOMEHa;

* onpedenamp: COCTAB BEILIECTB 10 UX QopMyiam;

* cocmaenamyp: GOPMYIbl HEOPraHUUECKUX COETUHEHMI;

* oOpawyamubca ¢ XUMUYECKON TTOCYZION U TaOOpaTOPHBIM 000PYI0BAaHUEM;

* @bIYUCAMB: MACCOBYIO JIOJIIO XMMHUYECKOIO JIEMEHTa Mo (OopMylie COEMHEHUS; MAaCCOBYIO
JIOJIIO BEIIECTBA B PacTBOPE;

Hcnoan3oBaTh mnpuodpeTeHHbIe 3HAHMSA M YMEHMS B MNPAKTHYECKOH 1esITeJILHOCTH M
NOBCEJIHEBHOM sKU3HH 1JIA:
 0€30IacHOro OOpalIeH!s ¢ BEUIECTBAaMH U MaTepHUalaMu;
* 3KOJIOTMYECKH IPaMOTHOTO MOBEJCHMSI B OKPY’KaIOLIeH cpejie;
* OILICHKH BJIMSHMS XUMHYECKOTO 3arpA3HEHUS OKPYKAIOIIEH Cpeibl Ha OPIraHU3M YEJI0BEKa;
* KPUTHUYECKOM OIIEHKH MH(POPMALIMHU O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY;
MIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHLIEHTpaluN



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema Kou-Bo Koua-Bo Kou-Bo JdomamHui
4acoB NPAKTHYECKUX| JA0OPAaTOPHBIX | IKCIIEPUMEHT
pador pador
1 Xumus B uentpe 11 2 8 9
€CTECTBO3HAHUS
2 Maremarnueckue pacuetsl| 10 1 - 3
B XUMUH
3 SBnenus npoucxonsmue ¢ | 10 3 - 10
BEIIECTBAMH
4 Pacckasel no xumuu 1 - - -
IMMOYPOYHOE IIVNTIAHUPOBAHHE (KTII)
Tema ypoka JlomanHee 3aganmne
Ne Hara
n/n
Tema |. Xumus B uentpe ecrecrsozHanus.(11 u)
1 03.09 XuMus Kak 4dacTh ectecTBo3HaHus. I[Ipenmer | § 1, BblyuuTh mpaBuiIa
xumuu. BBogHbI nHCTpYyKTax 110 Th. TEXHUKU 0€30IaCHOCTH
2 10.09 MeTo bl H3y4eHHsI €CTECTBO3HAHUS. § 2, ynp.4-6, moAroToBKa K
npakTudeckoi padore Ne 1
3 17.09 [Mpaktuueckass pabora Nel «3HakomMcTBO C | moBTOpeHue §§ 1-2
nabopaTopHbIM  obopyznoBaHueM. IlpaBuia
TEXHUKH 0€30MacHOCTH TpH  paboTe B
XMUMUYECKOH J1aO0paTOpUm»
4 24.09 [TpakTuueckas pabora Ne2 «HaGmronenwe 3a | cTp.22-24
ropsillied CBEYOU. YCTPOMCTBO CIHUPTOBKH.
[IpaBuna  paboTel ¢  HarpeBaTeIbHBIMU
npubopamm»
5 01.10 MonenupoBaHHe. § 3, ymp.3-6
6 08.10 XUMHUECKasi CHMBOJIKA. § 4, ymp.3-6, BBIYYHTH
XUMHUYECKHE JIEMEHTHI
7 15.10 Xumus u ¢pusuka. YHUBEpCaIbHBIN XapakTep — | § 5, ynp.4-6
KUHETHUYECKON TEOPUH.
8 22.10 Xumus U Qusuka. ArperatHble cocTosiHus | § 6, ynp.4-7
BEIIIECTB.




9 12.11 Xumus u reorpagus. § 7, ynp.4-7
2 4yeTBEpPTH

10 [19.11 Xumus 1 OMOIOTHSL. § 8, ymp.5-8

11 | 26.11 KadecTBeHHBIC peakIi B XMMHH. § 9, ynp.2-6

Tema |l. MaTtemaTtuke pacuersl B xumuu. (10 u)

12 | 03.12 OtHocuTenbHass aToMHas © ModekyispHas | § 10, ynp.4-6
Mmacca.

13 | 10.12 MaccoBass nmois  dleMEHTa B CJIOXKHOM | pacueTHBIC 3aa9d
BEIIIECTBE.

14 | 17.12 UucThie BellecTBa U CMECH. § 12, ynp.4-5

15 | 24.12 OObeMHas 107151 KOMIIOHEHTA Ta30BOM CMECH. § 13, ynp.5-8

16 | 14.01 MaccoBasg 1105151 pacTBOPEHHOI'O BellecTBa B | § 14 ymp.5-8,

3 4eTBepPTH | pacTBOpeE. npakTudeckas pabora No
3, ctp.77-78

17 | 21.01 [Ipaktuueckast pabora Ne3 «lIpurorosnenue | nmoBropenue §§13-14
pacTBopa C 3aJaHHOW MacCcoOBOM  JoJieH
PacTBOPEHHOTO BEIIECTBAY

18 | 28.01 MaccoBas 10J11 PUMECEH. § 15, ynp.4-5

19 | 04.02 Pemenune 3amay M ynpaxkHEHMH 10 TeMe | pacueTHbIE 3aJauu
«MatemaTHKa B XUMUK»

20 | 11.02 Pemenne 3amay u yhnpakHeHMH 1O TeMe | pacueTHbIC 3aa4u
«MareMaTnka B XUMUW)

21 | 18.02 KonrponsHast paGora Ne 1 1o Teme | pacueTHble 3aaun

«MareMaTtrka B XUMUN))

Tema I11. SIBaenus, npoucxoasinue ¢ Bemecrsamu. (11 4)

22 | 25.02 Pasnenenune cMecei. § 16, ctp.83-85

23 | 04.08 OUIBTPOBAHHUE. § 16, cTp.86-87

24 | 11.03 AncopOrwst. § 16, cTp.87-88

25 | 18.03 Juctunnamms, kpuctamnuzanus, | § 17, ctp.89-93
BBITAPHBAHNE.

26 | 08.04 [Ipaktuueckoir  paboter Ned4  (momamHuii | cTp.94-96, mpakTHUECKas

4 yeTBepTh | SKCIIEpUMEHT)«BrIpaniBanue KpUCTAIIOB | pabota Ne 5, cTp.96-97

conu». O6cyxaeHne padoTel. Mitorn KoHKypca
Ha JY4IINI KPUCTAILL.

27 | 15.04 [Ipaktuyeckas  pabora  Ne5  «Oumctka | [ToBropenue §§ 16-17
ITOBAPEHHOM COIN»

28 | 22.04 Xumnueckue peakuuu. [Ipu3nakn xumuaeckux | § 18. ymp.5-6
peaKIHid. § 19, ynp.5-7




29 | 29.04 XHUMHUYECKUE PEAKIIMM B HALIEH KU3HU. KOHCIEKT
30 | 06.05 [Mpaktuueckoir  paboter  Ne6  (momammawmii | ctp.107-108
AKCIIEPUMEHT) «Koppozun METAJLIOBY.
Ob6cyxnenne wuroroB. KoHKypc Ha Iydimnui
IKCIICPUMEHT
31 | 13.05 Kontponbnas padora Ne 2 o teme «SIBneHus, | MOBTOpEHUE
MIPOUCXOJISIINE C BEIECTBAMU.
Tema V. Paccka3sbl no xumum (1 4)
32 | 20.05 VYuenuueckass koH¢pepeHuus «Boiaarommecs | pedepars

pycckue YUEHBIE-XUMUKN» Konkypc
coo0IeHn i yuamuxcsi  «Moe moOumoe
XUMHUYECKOE BEIIECTBOY




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

YMK:
I'abpuemnsia O. C. Broanslii kypc B xumuro 7 kiacc. [Iponeneprudeckuii kype. M. : [lpoda, 2007-2010 rr.

2)["adpuensin O. C., unapesa I'. A. Xumuu: Meroaudyeckoe mocoOre K MpoOIeeBTHUECKOMY Kypcy 7
kiacc. M.: Jlpoda, 2007-2010 rr.

Ilepeyennb 1a00paTOPHOTO 0OOPYI0BAHMS, P BHINOJIHEHNH MPAKTHYECKON YaCTH Kypca.

1)

[puGopsr 1 0O60pyIOBaHUE TS TPAKTUIECKON PadOTHI

Mukponaboparopus XuMu4ecKast

[TpoOupKy CTEKIISIHHbIE

KonOb1 konnueckue

Crakanb! cTeKIIsTHHBIE Ha 50 MIL.

[laiouky cTeKIIIHHBIE

TpyOku coeqMHUTENbHBIE: CTEKIITHHBIE, PE3UHOBBIE.

[IpoOku pe3nHOBBIC

CrnproBku

Jeprkarenu asst ipoOUpoK

[IratuB mabopaTopHbIi

IratuB a7t mpoOHPoOK

Boponka crexinsiHHas

OunbTp

Crimuku

AcOecToBasi ceTouka

Jlyunnku

PeaktuBbl

Kucnortsl: consHasi, cepHasi, a30THasl.

[lenoun: rTHAPOKCHI HATPHSL, TUIPOKCHT KAJIBIIUS.

OcwnoBanwst: ruapokcu Meau (1), rumpoken xenesa (111)

Comu: xapOoHar KanmbLiusl, Xjopun Hatpus, xiopun meau (ll), Hutpar cepebpa, xiopun Oapus,
KapOOHAT HATPUsI, XJIOPHU/I ATFOMHHUS, TIEPMAHTOHAT KaJlMsl, HUTPAT KaJlus, MEHbIN KyTmopoc, cyabdar
xeneza (ll), cynbdar muuka, cynepdocdar, ammuadHas celuTpa, MOYEBUHA (xapOammu ), XJIOpHT
Kanus, Cynb(ar HaTpus, CyIb(haT aTFOMUHHSL

[IpocThie BemecTBa: yroiib, HUHK, KENE30, AITFOMUHUA, MATHHUA, ME/Tb, CBUHEIL.

CrnosxHble BelllecTBa: MpaMmop, caxop.

NupukaTopsLl.

HpnMeprle TEMbI JOKJIAaA0B yJaluxcs

1. Yye6a M.B.JlomonocoBa B Mockge (1731— 1735).
2. Bkinag M. B. JlomoHOCOBa B pa3BUTHE XUMHH.
3. IlepeBox Ha coBpeMeHHBIH pycckuil s3bIK jgokmana M.B.JlomonocoBa «CioBo 0 TOJiB3e

XUMHHM», B MyOIWYHOM coOpaHuu lmmepaTopckoil akagemMuum Hayk ceHTsOps 6 mua 1751 r.,
ropopeHHoe Muxaniom JIoMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 10JIb3€ CTEKIIA.

5. M. B. JlomoHOCOB — OCHOBaTeb MepBOil XxuMuieckoi tadbopatopuu B Poccun.

. Kpyr nayunsix unarepecos M. B. JlomoHocoBa.

. . 1. MenneneeB — y4eHBbI ¢ MUPOBBIMH 3aCITyTaMH.

. . . MenneneeB — opranu3arop U MepBbIi AUPEKTOp I TaBHOM nanaTsl MEp U BECOB.
. . . MenaeneeB — ucciea0BaTENb BO3AYXOIJIaBaHUS.

6
7
8
9
10. JI. . MenneneeB — co3naTenb 0€3bIMHOTO IOPOXaA.



11 Opy3es u xomteru JI. . MenneneeBa B chepe HayKu, TEXHUKH U KYJIBTYPBI.
12. MexyHapoaHble KOHTaKTHI U pu3Hanue 3acnyr J. . MenaeneeBa.

13. Veneuenus /1. . Menneneena.

14. Umenewm /. . MenneneeBa Ha3BaHBbL. ..

15. Anekcannp MuxaitioBuu byTiiepoB — 3amedaTesbHbIA PYCCKUN XHUMUK.
16. A. M. bytiepoB — BbIJAIOMIMIACS OUOIIOT.

17. dpy3bs u kosuteru A. M. Bytieposa.

IIpumepHbIe TeMbI co00meHnH «Moé€ JIo0uMoe BelecTBo».
. Anmas.

. AMMHaK.

. bopnas xuciora.

. 'maybepoBa coJib.

. IHepTHBIE rassl.

. Won.

. Masnaxwur.

. Mpamop.

. Ilepexucek Boopona.
10. Ilepmanranar Kaums.
11. ITuteeBas cona.

12. IloBapeHHas COJIb.
13. Caxapo3a.

14. Yrnekucnslii ras.

15. Vkcycnas kucinora.
16. DTUnOBHII CIUPT

OCoO~NO O WDN PP

TeMbl NIPOEKTHBIX padoT

. IlepcieKTUBBI pa3BUTHS XUMHUH.

. I3 ucropuu xumuun.

. Tkann: nponuioe u Hacrosee.

. UTo MBI 3HaeM O BelecTBe?

. ITacnopt anemenTa Ne....

. CkazaHus 00 0JIHOM BeIIECTBE.

. UcTopus cinuku.

. Bona B kocMoce.

. XuMus — nosib3a WK Bpeld. Pe3ynbpTar cCOMoI0ornuyeckoro onpoca.
. ’Ku3Hp — B3anMoieicTBHE MEXAY MOJIEKYIaMU.

. XUMUS U BUPTYIbHBIA MUP.

. BemectBa Ha 3emiie 1 B KOCMOCE;

. McTopust OTKpBITHS XUMUYECKOTO A1eMeHTa Ne.. ..
. CaMblii IEpBBII XUMUYECKUI DJIEMEHT.

. OT anXMMUHU K HACTOSIIEH XUMUU.

. [lTaMATHUKHM UCTOPUU U apXUTEKTYPHI B IPOMBILIIEHHBIX TOPOAaX.
. XUMHS U UCKYCCTBO.

. MeTamisl B HICKyCCTBE.

. F'apMoHnus xumnueckux Gopmyii.

. Koe-uto 0 3epkanax.

. UmeeT nmu Boja mamMsTh?

. Crexna — xaMeJIeoHBl.

. ®ortorpadus u xumus.

. boli moxuparensiM MeTaIos.

. Pexsiama: 10CTOBEPHOCTH C MO3UIIMU XUMHUH.
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