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AHHOTALIUS

[lpenonaBanrie yueOHOro mpeamera «Xumus» B 2025/2026 yueOHOM rOIy B
o0meo0pa3oBaTeabHbIX  OPraHU3ALMIX ONpPEAeNseTcs CIEIYIOIMMH  HOPMAaTUBHBIMU
JOKYMEHTAMH U METOJUYECKUMU PEKOMEHJALIUSMHU:

denepajibHbIe JOKYMEHTHI

1. ®enepanbubiii 3akoH oT 29.12.2012 r. Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii
deneparun» (¢ UIBMEHEHUSIMU U JIOTIOJIHCHUSIMH ).

2. ®enepanbhbiii 3akoH 0T 24.09.2022 1. Ne 371-®3 «O BHECEHUM HW3MEHEHHUH B
Oenepanbabiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®Depepamuu» U crathio 1
denepanbHOro 3akoHa «O06 ob6s3atenbHbIX TpeboBaHusx B Poccuiickoit denepanuny». Pexum
nocryma:https://www.garant.ru/products/ipo/prime/doc/405234611/#review.

3. Pacnopsixenue IlpaBurensctBa Poccuiickoit ®@enepaunn ot 29.05.2015 Ne 996-p
«O0 yTBEepXKJIEHUM CTpaTeruu pa3BuUTUs Bocnutanus B Poccuiickoit denepannn Ha mepuo
1o 2025 romay.

4. Ilucemo MunuctepcTBa odpa3zoBanusa u Hayku Poccutickoit @enepanuu ot 04.03.2010
No 03-413 «O MeTOAMYECKUX PEKOMEHAAIUAX IO OPraHU3alMU SJIEKTUBHBIX KYPCOBY.

5. Ilpuka3z MunucrtepcTBa obpazoBanus U Hayku Poccuiickoit denepannu ot 17.12.2010
Ne 1897 «O06 ytBepxaeHuu ¢eaepaibHOro ToCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaH apTa
OCHOBHOTO o01ero 00pa3oBaHUs» (c U3MEHEHUSMHU ). Pexxum  goctyma:
https://docs.edu.gov.ru/document/8f549a94f631319a9f7f5532748d09fa/.

6. [1puka3 MunucrepcTBa obpasoBanus U Hayku Poccutickoit denepanun ot 17.05.2012
Ne 413 «O6 ytBepxkaeHuu QenepasbHOT0 roCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIAapTa
cpemHero oomero oopa3oBanus» (¢ M3MeHeHussMH). Pexxum pocryna: https://xn--blaew.xn--
plai/upload/site143/folder_page/017/376/996/Prikaz_Minobrnauki_Rossii_ot_17.05.2012 N

413.pdf

7. Ilpuka3z MunucrepcTBa odpazoBanus u Hayku Poccutickoit @eneparuu ot 09.06.2016
Ne 699 «OO6 yTBepKIAeHUN TEPEeUHs OpraHU3alfii, OCYIIECTBIAIONIMX BBIMTYCK Y4YEOHBIX
nocoOui, KOTOpbIE JIOMYCKAIOTCS K HCIOJIb30BAaHUIO TpU peaM3aliil  HWMEIOIIHNX
TOCY/IapCTBEHHYIO aKKpPEIUTAIMI0O 00pa30BaTENbHBIX NPOrpaMM HAYalbHOTO OOIIEero,
OCHOBHOTI'O o0111€eTO, CPEIHETO oOr1ero o0pa3oBaHUs. Pexum JOCTYyTIA:
http://publication.pravo.gov.ru/Document/View/0001201607050036

8. IIpuka3z MunucrepctBa npocemenus: Poccuiickoit ®enepanun ot 31.05.2021 Ne 287
«O0 yTBepkeHnn  (eaepalibHOTO  TOCYAapCTBEHHOTO  00pa3oBaTeNbHOTO — CTaHAapTa
OCHOBHOTO o00uiero o6pasoBanus» (¢ m3Menenmsimu). OBHOBJIEHHBII ®TI'OC OOO.
Pexum moctyna: http://publication.pravo.gov.ru/Document/\View/0001202107050027#print .

9. IIucemo MunucrepctBa npocsemenus Poccurickon @enepannu ot 05.07.2022 Ne TB-
1290/03 «O HampaBlieHUH METONYECKUX pekoMeHaanuin» (MapopManmoHHo-MeToIHIecKoe
MUCEMO 00 OpTraHW3aIMK BHEYPOUHOU JEATEIHHOCTH B paMKaxX peau3amii OOHOBIEHHBIX
denepanbHbIX TOCYAAPCTBEHHBIX 0O0PAa30BATENBHBIX CTAHIAPTOB HAYAIHLHOTO OOMIETO |
OCHOBHOTro oOmiero oOpaszoBanus. Pexxum pocrtyma: https://krippo.ru/files/fgos/26_07_22-
1.pdf.

10. IIpukaz MunucrepctBa npocemenuss Poccuiickon @enepannu ot 02.08.2022 Ne
653 «O06 yTBepxkaeHUU (PeaepanibHOro MepeydHst SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JOMYIIEHHBIX K HCIHOJIb30BAHUIO TMPHU pealu3alld HUMEIOUUX T[OCYJIapCTBEHHYIO
aKKpeAUTalui0 00pa30BaTeNbHBIX MNPOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOI'O OOIIETO,
CpeaHero o01rero 00pa3oBaHUs Y, Pexum JOCTyTIA:
http://publication.pravo.gov.ru/Document/View/0001202208290012
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11. IIpuka3 Munnpocseuienuss Poccun ot 12 depana 2025 r. Ne 93 «O BHeceHuu
m3meHenuss B mnoanyHkT 18.3.1 mynkra 18.3 ¢denmepanbHOro rocynapcTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa CPEIHEro Oo0ero oOpa3oBaHUsI, YTBEPKIACHHOTO MPUKA30M
MunucrtepctBa oOpa3zoBanus U Hayku Poccuiickoit denepanuum ot 17 mast 2012 r. Ne 413y;
Pexxum noctyna: http://publication.pravo.gov.ru/Document/View/0001202209120008.

12. Ilpuka3 Munnpocseuienust Poccun ot 05 Hos0ps 2024 1. Ne 769 «O0 yTBEepx)AeHUU
dbenepanbHOrO mepeuHs Y4eOHMKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO TPU peaIU3aluu
MMEIOIIUX TOCYJApPCTBEHHYIO AaKKpPEIUTAIMI0 OO0pa3oBaTEIbHBIX MpPOrpaMM HayajabHOTO
o0111ero, OCHOBHOIO  0OIIEro, cpeaHero oOmero o0pa3oBaHHs — OpPraHU3ALMSIMU,
OCYIIECTBIISIIOIIUMH 00pa30BaTENbHYIO JAEATEIbHOCTh, U YCTAHOBJICHUH MPEACIBHOTO CPOKa
HCIIOJIb30BaHUsI UCKIIOUCHHBIX YUEOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMHU YYEOHBIX
IIOCOOHI»;

13. Ilpuxaz Munnpocenienuss Poccun ot 18.05.2023 N 370 "OOG yTBepKJIeHUH
dbenepanbHO  00pa3oBaTENbHOM  MpOrpaMMbl  OCHOBHOTO  obmiero  oOpaszoBaHus"
(3apeructpupoBano B Muntocte Poccuu 12.07.2023 N 74223)

14. Ipukaz Munnpocsenienuss Poccuu ot 18.05.2023 N 371 "OO6 yTBepkJAcHUU
denepanbHOl  00pa3oBaTEIBLHON  MPOTpaMMBI  cpedaHero  olmiero  oOpaszoBanwus"
(3apeructpupoBano B Muntocte Poccuu 12.07.2023 N 74228)

15. «Konuenmus mpenogaBaHusi yuyeOHOTO MpeaMera «XUMHS» B 00pa30oBaTEIbHBIX
opranmzanusax Poccuiickoit denepanuu, peaqus3yrIIMX OCHOBHBIE 00Ie00pa3oBaTElIbHBIC
mporpaMMbl»,  yTBepXKJeHHass pemieHneM Komerun  MuHuCTEpCTBa  MPOCBEIICHUS
Poccuiickoit ®eneparun (mpotokon ot 3. Jlexkadpss 2019r Ne I1K-4BH). Pexum pocrtyma:
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/download/2677/

16. Pacnopsikenue IlpaButennsctBa Poccuiickoit deneparuu ot 19 HosiOps 2024 1.
Ne3333-p «O06 yTBep>KI€HUM KOMIUIEKCHOTO TUIaHA MEPOIIPUATUMA 10 TOBBIIICHUIO KauyecTBa
MaTEMaTUYECKOTO M €CTECTBEHHO-HAYYHOr0 oOpa3zoBanus Ha nepuon 10 2030 roga»

17. TlocranoBnenue ['JaBHOrO TOCYAapCTBEHHOTO CaHUTApHOrO Bpadya Poccuiickoi
Oenepanun ot 28.09.2020 Ne 28 «O6 yrBepxkaeHun canutapubix npasui CIT 2.4. 3648-20
«CaHUTapHO-ATUAEMHUOJIOTUYECKHE TPeOOBaHMS K OpraHU3alMsIM BOCIIUTAHUA U OOYy4YEHUS,
OTIbIXa W O3JIOPOBJICHUSA  JieTed W Mojoaexkm».  Pexum  gocrtyna:https://lap-
samara.ru/downloads/news/sanpin_gdip.pdf.

Hns  dopMmupoBaHus €IMHOTO  O0pa30BATENBHOTO  MPOCTPAHCTBA  OOHOBIICHBI
denepanbHble  TOCYAapCTBEHHBIE O0pa3oBaTenbHBbIe cTaHmapTel (mamee — DI'OC),
YTBEPKIICHBI (eiepalbHble OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTpaMMBI  (Jajee —
@®OOII), Brmouarmue ¢eaepanbHyl0 00pa30BaTebHYI0 MPOrpaMMy HAYaJbHOTO OOIIETO
obpazoBanus (nanee — @OIT HOO), deaepanbHyo 06pa3oBaTenbHYIO IPOTPaMMy OCHOBHOTO
obmero obpazoBanusa (mamee — ®OIT OO00), dbenepanbHy0 00pa30BaTEIBHYIO MPOTPAMMY
cpennero o6mero obpazoBanusi (mamee — DPOIl COO). DenepanvHas oOpazoBaTenbHAsS
mporpaMma COOTBETCTBYIOIIETO YpPOBHS 00pa3oBaHHMs B KadecTBE 005S3aTEIBHOTO
KOMITOHEHTa BKJIIOYaeT (denepanpHbple paboure NporpaMMbl YYeOHBIX TPEIAMETOB, B
4aCTHOCTH, (peaepasibHble padoyure MporpaMMsbl Mo yueOHOMY mpeaMeTy «Xumusi» (0a30BbIi
U yriyOJIeHHBIN YPOBHU), (1aJiee COOTBETCTBEHHO — MpOrpamMMa 1o XUMMUU, XUMUS).

[IpenogaBanre XUMHUM Ha ypOBHE OCHOBHOro oOmiero ooOpazoBanus (8-9 kiacchl)
ocymecTBisgeTcs 1o dDeaepanbHOM 00pa3oBaTEIbHOM MpOrpaMMe OCHOBHOTO OOIIETo
oOpa3oBaHus, YTBEpKIECHHOW mpukazoM MuHucTepcTBa TmpocBenleHus Pocculickoit
denepanuu ot 18 mas 2023 roma Ne370, (mpunnoxenue 1) Ha 6a3oBoM yposHe (DPOII OO0,
Ne 155, ¢.5091 u yriny6nennom yposHe (Nel56, c.5113).
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COJAEPKAHME YYEBHOTI'O ITIPEJIMETA

8 KIIACC

IIepBoHayabHbIE XMMUYECKUE TOHATHS

[Ipenmer xumun. Ponp xumuu B ku3HH 4enoBeka. Temna m BeniectBa. PU3NUeCKUe CBOKWCTBA BEUIECTB.
ArperatHoe cocTosiHue BenlecTs. [IoHsITHE 0 METOIaX MO3HAHUS B XUMUH. XUMHUS B cUCTEME HayK. Hucteie
BemniecTBa U cMecu. CriocoObl pa3/ielicHus CMeceH.

ATOMBI U MOJIEKYJIBl. XUMUYECKHUE 37eMEHThI. CHUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. [IpocThie 1 cioxHbIe
BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumunueckast popMmyina. BaneHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTENbHAs aToMHasg Macca. OTHOcUTENbHAss MOJIEKyJsipHas macca. MaccoBast 1O
XUMHYECKOTO AJIEMEHTA B COEJUHEHUU.

dusnyeckue U XUMUYECKHE SBICHUS. XUMUYECKask peakuus U e€ MpU3HaKh. 3aKOH COXPAaHEHUS MaCChI
BelecTB. XuMuueckue ypaBHeHus. Kiaccupukaius XUMUYECKUX peakiui (COeTMHEHMs, Pa3iokKeHu s,
3aMelleHus, o0OMeHa).

XUMUYECKHUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCY/OH, C MpaBuiIaMu paboThl B JIabOopaTOpuu U
npuémamu oOpaieHus ¢ JabopaTOpHBIM 00OpYJOBAaHWEM; W3YUCHHWE W ONHCaHUE (U3UYECKUX CBOWCTB
00pa310B HEOPraHMYECKHUX BEUIECTB; HAOII0eHHe PU3NUEeCKUX (TUIaBlIeHnEe BOCKA, TassHUE JIbJla, pacTUpaHUe
caxapa B CTYIKe, KHIIEHHE U KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTO) sIBJeHHH, HAOM0AeHHe U ONTMCaHNe MPU3HAKOB MPOTEKAHUS
XUMUYECKUX peaknuil (paslioKEeHHEe caxapa, B3aWMMOJCUCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapws,
pasnokenue rugpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoeHCTBHE Kenme3a ¢ pactBopoM cosd meau(ll));
U3ydeHUe CrnocoOOB pa3ieNeHuss cmeced (C MOMOIIbI0 MarHuTa, (UIBTPOBAHHWE, BBIMIAPWBAHUE,
TUCTUIUIALNSA, XpoMarorpadus), NpPOBEACHHWE OYUCTKH IMOBApEHHOW COJIM; HAOMIOACHHE U ONUCaHHe
pE3yNbTaTOB MPOBEICHUS ONbITA, WIUIIOCTPUPYIOLUIETO 3aKOH COXpPAaHEHHUS MAacChl; CO3JaHHME MOJelel
MOJIeKYJI (I1apOCTEPIKHEBHIX).

BaxuHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BeleCTB

Bo3ayx — cmech ra3os. CoctaB Bo3ayxa. Kuciaopona — ameMeHT M mpocToe BemecTBo. HaxokaeHue
KHCIIOpOJia B Mpupojie, pusndeckue u XUMUYECKHE CBOWCTBa (peakiuu ropenus). Okcuabl. [IpumeHenune
kucaopoa. CrocoOsl MoJIydeHus: KUCI0poaa B 1ab0paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucnopoa B
npupojie. O30H — ayutoTponHas Mo uGUKAIMS KACIOPO/Ia.

TemnoBoil 3¢dekr xumMuyeckoi peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 9K30- U IHIOTEPMUUYECKHE
peakuuu. TominBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/4yXa, yCHUIIEHUE MApHUKOBOTo 3 dekra, paspylienune
030HOBOTO CJIOS.

Bopopoa — snemeHT u mpocToe BemecTBo. Haxoxaenue Boiopoa B npupoje, Gpusndeckue 1 XuMU4ecKue
CBOICTBA, IPUMEHEHHUE, CIIOCOOBI noydeHus. KucioTsl u conu.

KonngectBo BeniectBa. Mousb. MosnsipHast Macca. 3akoH ABoraapo. MonsipHblii 00bEM ra3oB. Pacu€rsl no
XMMUYECKUM YPABHEHUSAM.

@usnueckue cpoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HachlllleHHBIE M HEHACBHILICHHBIE
pacTBOpbl. PacTBOpUMOCTS BelecTB B Bojae.MaccoBas 101 BelecTBa B pacTBOpe. XMMHUYECKUE CBOICTBA
BoJbl. OcHOBaHusA. Ponb pacTBOpoB B NpUpOJE M B KM3HM 4YeloBeka. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HeHre NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcunabl. Kinaccupukanus okcuaoB: cojeoOpasyromiue
(ocHOBHBIE, KMCIOTHBIE, aM(POTEPHBIE) U HecosieoOpasyomre. HoMeHknarypa okcuIoB (MEXIyHApOIHAS U
TpuBUanbHas). Ousnueckue u XUMHUIECKUe CBOMCTBA OKCUI0B. [losyueHne okCuaoB.

OcnoBanusa. Knaccudukanuss OcCHOBaHWiL: mENOYM W HEpAaCTBOPHMBIC OCHOBaHUS. HomeHkiaTypa



OCHOBaHMH (MeXIyHapoaHass H TpuBUAIbHas1). Dusmueckue M XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tonyuyenne OCHOBaHMIA.
Kucnotel. Knaccupukanus kuciaor. Homenknarypa KuCIOT (MEXIyHapOAHAs WM TPUBUAJIbHAS).

Ou3nveCcKre U XMMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conun. Homenknatypa coiiel (MexayHapoiHas U TpuBHalIbHAsA). PU3NUYECKUE U XUMHYECKHE CBOICTBA
couneil. [Tonyyenue conen.

I'enernyeckas cBsi3b MEXKy KllacCaMH HEOPraHUUECKUX COEIMHEHUH.

XUMUYECKUM 3KCIEPUMEHT: KaUECTBEHHOE OIPEIEIICHUE COJEpkKAHUS KUCIOpOJa B BO3AYXE; MOITYUYECHHUE,
coOupaHue, pacrno3HaBaHWE M H3YUEHHE CBOKMCTB KHUCIOpOJA; HAONIOJCHHE B3aWMOJCHCTBHS BEUIECTB C
KHCJIOPOJIOM M YCIIOBHUSI BOSHMKHOBEHHUSI M HPEKpalleHHus TOpeHus (1mokapa); 03HaKOMIJIGHHE C o0paslamu
OKCHJIOB UM ONHCaHME UX CBOWCTB; MOJy4YeHHE, COOMpaHue, pacro3HaBaHHE M HM3ydyeHUE CBOWCTB BOJIOpOJA
(ropenue); B3aumMoeicTBre Bogopoaa ¢ okcuaoM meau(ll) (BO3MOXKHO HCMOIB30BaHUE BHICOMATEPHATIOB);
HaO0/IeHe 00pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIeI0BaHNE 0COOCHHOCTEH pacTBOPEHUS BELIECTB
C Pa3IMYHOM PaCTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBUE BOJBI C MeTallaMd (HATpHEM M KaiblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJ/ICOMATEPHAIIOB); OTPEICICHUE PACTBOPOB KUCIOT M MIEJI0Yel C MOMOIIBI HHIMKATOPOB; UCCIICIOBAHNE
00pa310B HEOPraHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB; HAOIO/IEHUE U3MEHEHUSI OKPACKU WHIMKATOPOB B
pacTBopax KHCJIOT U IIeNove; n3ydyeHue B3aumoaencTBus okcuaa meau(ll) ¢ pactBopom cepHO KHUCIOTHI,
KHCIIOT € METaUlaMH, pPEAaKUUi HEeUTpaau3alnH; INOJYYCHHE HEPACTBOPHMBIX OCHOBAHMI, BBITECHEHHE
OJIHOTO MeTajljjla APYTUM U3 pacTBOpPa COJIM, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3aJay Mo Teme«Bakneimue
KJIACChl HEOPTAHUYECKUX COCAUHEHUI.

Ilepuonuyeckuii 3akon u Ilepuoguveckas cucrema xumnyeckux iemenToB /. U. Menaeneena.
CrtpoeHne aToMOB. XHMH4YECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUH

[lepBble MOMBITKK KiIaccuPUKALMM XUMUYECKUX dJeMEHTOB. [loHATHE O Ipynmax CXOJIHBIX 3JEMEHTOB
(IIenovHbIe U MIEN0YHO3EMEeNbHbIE METAILIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yIoT
am(poTepHbIe OKCUIBI U THAPOKCHUJIBI.

[Tepuonuueckuit 3akoH. llepumonnueckas cuctemMa xumuyeckux nsnemeHtoB JI. M. Mengeneena.
Kopotkonepuonnas u munHonepuoanas Gopmel [leproanueckoil CUCTEMbI XUMUYECKHUX 3JIeMeHTOB [1.
N. MenpneneeBa. [lepuonap! u rpynmnel. @U3NYECKH CMBICI NOPSAJKOBOIO HOMEpPA, HOMEPOB NEpPUOJA U
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHbIX sifiep. M3otombl. DnektpoHbl. CTpoeHHE SIIEKTPOHHBIX 000J0YEK
aToMoB nepBbIX 20 xumMuyeckux 3meMeHToB [lepuoaudeckoit cucremsl J[. Y. MenaeneeBa. XapakrepucTuka
XUMHUYECKOT0 JIEMEHTa 10 ero nosioxenuto B [lepronnueckoii cucreme JI. . Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paaunyca aTOMOB XUMHNYCCKHNX 9JICMCHTOB, MCTANIMYCCKUX u
HEMETaIINYECKUX CBOUCTB MO rpynmnamMm v rnepuogam. 3HaueHHue HepI/IO,I[I/I‘{eCKOFO 3aKOHa 1 HepHOHHqCCKOﬁ
CUCTCMbI XHUMUYCCKUX JIJICMCHTOB JIA PA3BUTHUA HAYKH W IIPAKTHKH. I[ . MenaeneeB — y‘IéHHﬁ "
rpaXKJaIaHuH.

Xumnueckas cBs3b. KoBajaeHTHas (HOJ'ISIpHaSI )51 HCHOJ'ISIpHaH) CBA3b. 3HeKTp00TpI/II_IaTeJIBHOCTB
XHMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuum. Hpoueccm OKHUCIICHUSA U
BoccTaHOBJICHUS. OKHUCIMTEIN U BOCCTAHOBUTCIIN.

XHUMHUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pa3110B BCIICCTB MCTAJIZIOB U HEMCTAJIJIOB, B3aHUMOJICHCTBHUE
rMAPOKCHAa [HWHKAa C pacTBOpaMHu KHUCIOT U I_I_IC.HOLICI\/'I; MMPOBCACHUC OILITOB, HWJUIIOCTPHUPYIOIIUX
MMPUMEPBI OKUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX pea1<u1z1171 (FOpCHI/IC, pCaKknuun pa3jioKCHUs, COCIII/IHCHI/IH).

MexnpeaMeTHble CBA3H
Peanuszanust MeXIpeIMETHBIX CBA3€d INPU H3YYEHHH XHMHHM B 8 KJacce OCYILECTBIISIETCS 4Yepes
HUCIIOJIB30BAHUEC KaK OGH.[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK " HOHﬂTHI)'I, ABJIIAIONINXCA CHCTCMHBIMU



JUISL OTACIIBHBIX NMPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYYHBIH (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CUHTE3,
KIaccu(puKaIus, NepuoaUIHOCTh, HAOIIOICHIE, SKCIICPUMEHT, MOJISTHPOBAHUE, H3MEPEHUE, MO/ICIb,
SIBIICHHUE.

®dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIMBI, PATUOAKTUBHOCTD,
MOJIEKYJIa, MEKTPHUUECKUI 3aps]], BEIIECTBO, Te€JI0, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBA, Ias,
(bu3HYeCKUe BEIUMIMHBI, CINHUIBI U3MEPEHHS, KOCMOC, TIIaHEThI, 3BE3/1bI, COJTHIIC.

buonorus: dorocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, ITOJIC3HBIE HCKOTIAEMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BelecTBO 1 XMMH4YeCKas peakuus

[lepuonnueckuii 3axoH. [lepuoanueckas cucrema xumuueckux aemeHtoB JI. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMUYECKUX AJIEMEHTOB MEPBbIX TPEX MEPHOJOB, Kalus,
KaJbIUsl U MX COEJUHEHUH B COOTBETCTBUU C IOJIOKEHHEM 3JeMeHTOB B Ilepmonmyeckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBA3U. THUIMBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIECTBA OT THMA KPUCTALTUICCKON PEIIETKH M BUAa XUMHUECKOUN CBSI3H.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB (MEXJyHapOoJHas U TPUBHAJIbHAA).
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHHUI,
TE€HETUYECKas CBSI3b HEOPTAHMYECKHUX BEIIECTB.

Knaccudukaiys XUMHUECKUX PeakiMii M0 pa3InIHbIM MpHU3HAKaM (10 YHCITY U COCTaBY YUaCTBYIOIIUX B
peaxkuu BelecTB, M0 TEMI0BOMY 3PQEKTY, 10 U3MEHEHUIO CTENeHEeW OKUCICHUSI XMMHUUECKUX 3JIEMEHTOB,
no o0paTUMOCTH, MO YYaCTUIO KaTalu3aTopa). DK30- U SHAOTEPMUYECKUE PEAKINH, TEPMOXUMHUYECKHE
yYpaBHEHHUS.

Ilonsatre o CKOPOCTH XAMHUYECKOH pE€aKkuuun. Ilousarue o0 06paTI/IMBIX u HCO6paTI/IMBIX XUMHYCCKHUX
pCaKIUAX. IloHATHE O TOMOTEHHBIX U TETCPOr€HHBIX PCAKIHAX. IToHsTHE O XUMHUUECKOM paBHOBECHU.
(DaKTOpH, BJIIMAKOINIME Ha CKOPOCTH XHMHYECKOH p€akoyun M IIOJOXKCHHUEC XHMHYECCKOTO PaBHOBECHA.
OKHUCINTEITbHO-BOCCTAHOBUTEIILHBIE p€akuuu, 3J'I€KTpOHHBII>i 0ajJIaHC OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOM
pCaKIuu. CocraBienue ypaBHeHI/II‘/'I OKHUCIUTCIIBHO-BOCCTAaHOBHUTCIBbHBIX peaKI_II/Iﬁ C UCIIOJIB30BaAHUECM MCTOJA
QJICKTPOHHOTO OajaHca.
Teopm{ SHGKTpOHHTH‘IGCKOﬁ AUCCOLMallhH. :‘)HCKTpOHI/ITH H HC- 3JICKTPOJIMTLI. KaTI/IOHbI, AHHUOHBI.
MexaHu3M AUCCOIMAlMH BEIIECTB C Pa3IM4YHbIMH BHAAMHA XHUMHYECKOH CBI3H. CTeleHb JUCCONUalH.
CuibHbIE U ca0bIe QJICKTPOJIUTHI.

Peaknuu noHHOTO oOMeHa. YcimoBus IMPOTCKAaHU A peaKHI/Iﬁ HOHHOTI'O O6M6Ha, IIOJIHBIC U COKpaH_IéHHI)IC
HOHHBIC YPAaBHCHUA peaxunﬁ. CBoiicTBa KHCJIOT, OCHOBAaHHUM M COJIEH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
BHGKTpOHI/ITI/IquKOﬁ JAUCCOMaInu. KauecrBennrie PpCaKin Ha NOHBI. Ilonsatue o ruapoJmse CoJIei.

XUMUYECKUH OKCIICPUMCHT. O3HAKOMJICHUEC C MOICIAMHU KPUCTATNINYCCKUX peH_IéTOK HCOPTaHUYCCKUX
BCIICCTB — MCTATJIOB M HCEMCTAJJIOB (FpaQ)I/ITa )51 anMasa), CJIOKHBIX BCHICCTB (XJIOpI/II[a HanI/ISI);
HCCICAOBAHUC 3aBUCUMOCTU CKOPOCTHU XHUMHYECKOM pCakiun OT BO3JICHCTBUSA Pa3JINYHBIX (l)aKTOpOB;
HCCICAOBAHUC JJICKTPOIPOBOJHOCTH paCTBOPOB BCUICCTB, MMpOLECCa AUCCOUAINN KUCIIOT, HieIo4ei u coneit
(BO3MO)KHO HCIIOJIb30BAaHUC BHI[eOMaTepI/IaHOB); MNPOBCACHUC OIBITOB, WIUIIOCTPUPYIOIIHUX [TPHU3HAKU
MMPOTCKAHUA peakunﬁ HOHHOTO OOMEHa (O6p8.30BaHI/IC ocaakKa, BBIICIICHHC TIa3sa, 06pa3013aH1/Ie BOI[BI);
OIIBITOB,WJUTFOCTPUPYHOIIHUX TMPUMEPBI  OKHUCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ (FOpeHI/IC, pcakuuun
Pa3JI0KCHHUA, COe,I[I/IHeHHSI); pacnno3HaBaHUC HCOPTraHMYCCKUX BCIICCTB C MOMOIIBIO KaUCCTBCHHBLIX peaKuHﬁ
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMeTanjasl 1 MX cOeIUHEHUS



OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENICHH OKHCICHUS.
Crpoenue u Qu3nyecKkue CBOMCTBA MPOCTHIX BEUIECTB — TaJOTeHOB. XMMHUYECKHE CBOICTBA Ha MpUMeEpe
xjopa (B3aMMOJCHCTBHE C MeTajlaMH, HeMeTaJUlaMH, Ienodamu). XJyopoBojaopoa. ColisiHas KHCIIOTa,
XMMUYECKHE CBOMCTBA, IOJYy4€HHE, NpPUMEHEeHue. JIelcTBHE XJopa W XJIOPOBOAOPOJAa HAa OpPraHU3M
yenoBeKa. BakHeille XJIOpuapl U UX HAXOXKJICHHUE B IIPUPOJIE.

Oobmas xapakrepuctrka 3eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepPHBIC CTEIICHH
OKHCIICHUS.

Crpoenue u ¢pu3nvecKrue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEPBl. AJUIOTPOITHBIE MOAU(DUKAIINH
KHUCIopoJia M cepbl. XUMHUYECKHE cBOWCTBa cepbl. CepoBOIOPOA, CTpOEHHE, (PU3UYECKUE M XUMHUYECKHE
cBoiictBa. OKcuapl cepbl Kak NpPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (pU3MUECKUE U
XMUMHYECKHUE CBOMcTBa (0OmME Kak NpeACTaBUTENs Kilacca KUCIOT M crenupuyeckue). XUMHUYECKHe
peaxkuuy, Jexaliue B OCHOBE MPOMBIIIJIEHHOTO croco0a mosydeHus: cepHoil kucinothl. [Ipumenenue. Conn
CEpHOI KHCIIOTHI, KAUeCTBEHHAs peaklys Ha cyabdaT-uoH. Haxoxnenue cepbl U €€ COeTUHEHUI B IPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COEAMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arps3HEeHHe
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETIEHU
OKHCIICHUS.

A30T, pacmpocTpaHeHue B Npupojie, puznyeckue u XuMudeckue cBoiictsa. KpyroBopor azoTta B npupoe.
AmMuak, ero Qusnueckue M XMMHUYECKHE CBOWCTBA, MojydeHHe U mnpuMeHeHue. Coiau aMMOHHS, HUX
¢buznyueckue U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHMS. A30THas
KHCIOTa, €€ moydeHue, pu3nvecKkue U XUMUUECKUE cBoicTBa (0OIHe Kak MPEICTABUTENS Kilacca KUCIOT U
cneuuduueckue). McnonbzoBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAIbHBIX YIOOpEHU.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHUE
BO3/1yXa, MOYBBI ¥ BOJOEMOB).

®ocdop, amrorpomnbie Momubukamun (ocdopa, usmyeckne m xumMuyeckue cBoicTBa. OKCH
dbochopa(V) u hocdopras kucinora, GU3HIECKHE U XUMUIECKHAE CBOMCTBA, MoTydeHue. Mcmoap30Banue
(dhocharoB B KauecTBE MUHEPAILHBIX yI0OPEHUIA.

OOmras xapakrepuctuka deMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIC CTETICHU
OKHCJICHUSI.

VYriaepol, amIoTPONHBIE MOIU(HUKAINU, PACIPOCTPAHEHUE B MPHUPOJE, (PHU3MUSCKHE U XUMHUYECCKHE
cBoiicTBa. Ancop6uus. KpyroBopot yrinepoaa B npupoae. OKCuabl yriepona, ux Guandeckue 1 XUMUIeCKue
CBOIICTBa, JEWCTBUE HA JKUBBIE OPraHU3MBbI, MOJTYyYCHHE W NPUMEHEHHE. DKOJOTHYECKHE MpOOIIeMBl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa(lV); runoresa rio0aibHOrO MOTEIUICHHS KIMMaTa; HapHUKOBBIN (DheKT.

VYronpHas KMCIIOTa U €€ COMH, UX (1)14314%01(146 N XUMHNYCCKUC CBOﬁCTBa, MOJIYYCHUC U ITIPUMCHCHHUC.
KauecTBennas pCaKnusl Ha Kap6OHaT'I/IOHBI. Hcnonp3oBaHue Kap6OHaTOB B 6BITy, MCAUIIUMHC,
MMPOMBIINIJICHHOCTHU U CEJIIbCKOM XO03SICTBE.

HepBOHaanLHLIe MOHATHS 00 OpraHUYCCKUX BCHICCTBAX KAK O COCAWHCHUAX YIJIEpOJa (MeTaH, OTaH,
9THJICH, alICTHUJICH, 3TAHOJI, TTIMIICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB U XUMHYECKOE CTpPOCHHUC. Ilonsatue o
OHOJIOTHYECKH BaXKHBIX BCIIECTBAX: XXHUpaAX, 6enKax, YrJIeBOAaxX — W UX POJIU B JKU3HHU YCJIOBCKA.

MaTepI/IaJ'ILHOC CAUHCTBO OPTAaHUYCCKUX U HCOPTAHUYCCKUX COCIUHEHUH.

KpemHuuii, ero ¢pusnyeckue 1 XMMUYECKHE CBOMCTBA, MOJydeHnEe U npuMeHeHne. CoelMHeHHs] KpEMHUS B
npupone. OOmme npexacraBnenuss o6 okcune kpemHus(lV) u kpemHueBoi kuciore. CHIHKATHI,
UXUCIOJBb30BaHUEe B OBITY, MEIHUIMHE, NPOMBIIUIEHHOCTH. BakHelIine CTpouTeNnbHbIE MaTepHabl:
KepaMMKa, CTEKJO, [IeMEeHT, OeTOH, kene300eToH. IIpobaembl 6€30MacHOro UCTIOIb30BAHUS CTPOUTEIBHBIX
MaTepUaoB B IOBCEAHEBHOM KU3HH.

XHUMHUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pa3u0B HCOPraHN4YCCKUX BCLICCTB, CBOMCTB COJISIHOM KHCJIOTHI,
MMPOBCACHUC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpHUA-UOHBI U HaGHIOI[GHI/IG IMPU3HAKOB WX MPOTCKAHUA, OIIBITHI,

oTpaxkarouue GU3NIECKUEe U XUMUUYECKUE CBOMCTBA TaJIOTEHOB U MX COSAMHEHUH (BO3MOXKHO MCTIOIh30BaHHE



BUICOMATEPUAIOB); O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (rajoreHHI0B); O3HAKOMIIEHHE C OOpaslamu
ceppl W €€ COeIMHEHUSIMH (BO3MOXKHO MHCIIOJIb30BaHHE BHJCOMAaTEpUaloB); HaONIOAEHHE mpolecca
oOyrnuBaHus caxapa MOJ JACHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI; HM3YyYEHHE XUMHUYECKUX
CBOWCTB pa30aBICeHHON CEpHOM KHUCIOTHI, MPOBEJACHUE KAUYECTBEHHOM peakuuu Ha Cynb(ar-moH u
HaOJII0ICHUE TpU3HaKa e€ NPOTEeKaHMs; O3HAKOMIIEHHE ¢ (pU3MYeCKUMM CBOiicTBamMM a30Ta, (hocdopa u ux
COCJIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHAIOB), oOpa3aMu a30THBIX H  (OCHOPHBIX
yooOpeHuil, mosydeHue, coOupaHHe, paclo3HaBaHHE U U3yYCHUE CBOMCTB aMMMaKa; IPOBEICHUE
KaueCTBEHHbIX peakUuid Ha HOH aMMOHHUS U (Qocar-uOH U HU3ydEeHUE NPU3HAKOB HUX NPOTEKaHUS,
B3aUMO/JICIICTBME  KOHLEHTPUPOBAHHOW a30THOM KHCJIOTBI € MEIbl0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHANIOB);, H3y4CHHE MOJENICH KpPUCTAJUIMYECKUX pemeéTok ainmasa, rpadura, ¢ysiepeHa;
03HAKOMJIEHUE C NPOLIECCOM aJcOpOLMU PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPONCTBOM
NPOTUBOra3a; MOJy4eHUue, COOMpaHue, paclio3HaBaHUE M M3Y4E€HUE CBOMCTB YIIIEKUCIIOTO rasa; IpOBEICHUE
KaueCTBEHHbIX peaklUuid Ha KapOOHAaT- M CHUJIMKAaT-MOHbl M M3y4EHHE IPU3HAKOB MX MPOTEKaHUs;
O3HAKOMJICHUE C NPOAYKIUEH CHIMKATHOW INPOMBINUIEHHOCTH; PEIICHHE JKCIEPUMEHTAIbHBIX 3a4ad I10

TeMe«BaxHelmne HeMeTaUIbl U UX COSTUHECHUSIY.

MeTanibl 1 UX COeqMHCHUA

OOmas xXapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAHMM HX TMOJOXKEHHUS B
[Tepuonnueckoit cucreme xumuyeckux snemMeHtoB [[. M. MennmeneeBa u crpoenusi atomoB. CTpoeHue
MeTaJUI0B. MeTanianueckast CBSI3b M METAJUIMYECKasl KpUCTAIINYECKasl pemeTKa. DIeKTPOXUMUUECKUN Psij
HanpsoKeHul MetamuioB. Ou3nuecKkre U XMMHUYEecKue cBoiicTBa MeraiuioB. OOmue crnocoObl MOTydeHHs
MetaiuioB. [loHsiTHE O KOPPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CrutaBbl (cTalb,
YyTr'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTaibl: nojokeHue B [lepuoauyeckoit cucreme xumuueckux snemMentoB Jl. . Menneneena;
CTPOEHHE MX aTOMOB; HaXOXJIeHHE B Ipupoae. Du3nuecKkre ¥ XUMHUUECKUE CBOMCTBA (Ha MPUMeEpE HATPUS |
kanus). OKCHIIbI M TUAPOKCHUIBI HATPHS U Kanus. [[puMeHeHre MemToYHbIX METAIOB U UX COCTMHECHUH.

[Ileno4yHO3eMeENbHBIE METAUTBl MATHUN M KaJIbIIUI: MOJIOKeHHE B [leproardeckoil cucteMe XuMHUIECKUX
anementoB J[. 1. MenpeneeBa; CTpoeHHE MX aTOMOB; HaX0XICHHE B ITpupojie. Dusznyueckue u XUMHUIECKHE
CBOMCTBA MarHus W KaibIus. BakHeimne coeaMHEHUS KalbIus (OKCHJ, TUAPOKCHUI, coyn). KECTKOCTD
BOJIBI M CITIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: noJsioxkenue B Ilepuonnueckoit cucreme xumuueckux saeMeHToB [I. M. MenneneeBa;
CTPOCHHE aTOMa; HaXxOJXKJIeHHe B npupoae. Ouzndeckne U XUMUUECKHE CBOMCTBA aloMUHUS. AMGBOTEpHBIS
CBOMCTBA OKCHJIA ¥ THJIPOKCHUIA ATFOMUHHUS.

XKeneszo: nonoxenue B Ileproanueckoii cucreme XuMuueckux snemenToB JI. M. MenneneeBa; cTrpoeHue
aToMma; HaxoXJIeHue B mpupojie. u3nuecKkre 1 XHMUUECKHE CBOUCTBA kesie3a. OKCHIbI, TUAPOKCHUIIBI U COJH
xene3a(ll) u sxenesa(lll), ux cocras, cBoiicTBa U MOTyYCHUE.

XUMHWYECKHI DKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METaUNIOB M CIUIABOB, MX (U3UUESCKUMHU
CBOWCTBAaMU; H3YUCHHE PE3YIbTATOB KOPPO3HUH METALUTOB (BO3MOXHO MCIIOJIb30BaHUE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHJIA KaJbLUs W HATPUS C BOJOW (BO3MOXHO HCIOJIb30BaHUE
BUIEOMATEPHAIOB); HCCIEIOBAHHE CBOWCTB KECTKOW BOJBI;, MPOIECCa TOPSHHUS JKele3a B KHCIOPOJe
(BO3MOHO HCTIOJIH30BAHHE BHACOMATEPHATIOB); MPU3HAKOB IMPOTEKAHHMS KAa4eCTBEHHBIX PEaKIUi Ha
HOHBI(MarHus, KaubIys, aTFlOMUHUS, nuHKa, sxene3a(ll) u sxenesa(lll), menu(ll)); HabmoaeHNe U onUcaHUE
HpPOIECCOB OKpAIllMBaHMs IUIAMEHH HOHAMH HATpHs, KAl W KaJbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); UCCIeA0BaHHe aM(DOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS U THIPOKCHIA [UHKA;
pelIeHe SKCIIEPUMEHTATLHBIX 337124 10 TeMe «BakHeH e MeTaIbl ¥ UX COCAUHCHHUSY.

XuMud U OKpy:KaKIas cpeaa

Hoseie maTepuaiiel U TexHosoruu. BemecrBa u maTepuaisl B IOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS U
310poBbe. be3omacHoe MCTMOIb30BaHUE BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas momoms mpu



XUMUYECKUX O0KOrax M OoTpaBiieHUsiX. OCHOBBI AKOJIOTMYECKON T'PaMOTHOCTH. XUMHUUYECKOE 3arps3HEHUE
OKpyXarolie cpepl (mpeenbHas qonycrumas koHuentpamus semects — [1/1K). Pons xumuu B pemenunu
IKOJIOTHIECKUX MPOOIEM.

[TpupoaHbIe KICTOYHUKHU YIICBOAOPOIOB (YroJib, MPUPOAHBIN Ta3, HE(PTh), MPOMYKTH UX MEPEPAOOTKH, UX
POJIb B OBITY U IPOMBIIIEHHOCTH.

XVMHUYCCKHH IKCIICPUMEHT: M3yueHHe 00pa3lioB MaTepraaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTtepuabl).

Memnpez{MeTmﬂe CBSA3HN

Peanuszanust MexnpeaMETHBIX CBSI3ed IpU HU3YYEHUUM XUMUHM B 9 Kilacce OCYILIECTBISETCS 4epe3
UCIOJIb30BAaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHATUH, SBJISIOIUXCSI CUCTEMHBIMU IS
OTZEIBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOTO LMKIA. Peann3anus MEXNpeIMETHBIX CBA3EH IPU U3Y4CHHUH
XUMHH B 9 Ki1acce OCYIIECTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHATHH, TaK U
HNOHATHUH, SBJISIOUIMXCS CUCTEMHBIMU JIJIS1 OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOIO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE MMOHATHS. HAYUYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHSs, aHATN3, CHHTES,
KiIaccuukanus, IepUuoJUIHOCTb, HAOIIOIEHNE, YKCIIEPUMEHT, MOJISTUPOBAHUE, U3MEPEHUE, MOJIETb,
SIBJICHHUC, HapHHKOBBIfI S(i)(i)eKT, TCXHOJIOTHUA, MaTepI/IaJ'IBI.

O®usnka: marTepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, STCKTPUIECKUN 3apsi/l, MPOBOJHUKH, TTOJTYIPOBOIHUKH, TUIICKTPUKHU, (POTOITEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSTHUE BEIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTh, KPUCTALINYECKAs PEIIETKA,
CIINIaBHbI, (1)I/ISI/ILIGCKI/IG BCJIMYMHBI, C€IWHUIIBI HSMepeHI/ISI, KOCMHUYECCKOC HpOCTpaHCTBO, IIJTAHETHI, 3Bé3HBI,
CoutHrre.

buomnorusi: hoTocunrtes, npixanue, ouocdepa, FIKOCUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MUKPOJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE IOPOIBI, TOJE3HBIE HCKOMTaeMbIe, TOTUIMBO,
BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3ydsenne xumum B 8-9 Kimacce HampaBIeHO Ha JOCTH)KEHHE OOYJaIONI[MMUCS
JMYHOCTHBIX, METANPEIMETHBIX M TPEIAMETHBIX pPE3YJIbTaTOB OCBOCHHUS Y4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHHS IPOTPAMMBbI OCHOBHOT'O O0IIero 00pa3oBaHusl JOCTUTAIOTCS B XOJ€
o0Oy4eHHs1 XUMUH B €MHCTBE yIeOHON M BOCTIUTATENLHON JesTenbHocTH Oprann3ainii B COOTBETCTBUH C
TPaJULUOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU U 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIME B 00ILIECTBE NPaBUJIaMU 1 HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT IPOIeccaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS ¥ COLIMAIN3ALUYN 00Yy4aIOIIUXCS.

JIM4HOCTHBIE pe3yNabTaThl OTPaKatT CHOPMUPOBAHHOCTH, B TOM UHCJIE B

yacTu: IlaTpHOTHYECKOro BOCIIUTAHUA

1) HEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HACIIEIUIO,
NOHMMAHUSI 3HAUYEHUS XMMUYECKOH HAyKH B >KM3HHM COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTHU BIAJIETh
JOCTOBEPHON HMHpOpManueil o0 MepeloBbIX TOCTHKEHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHUAX 00 yCTpoiicTBE MUpa U 0OLIECTBA;

I'paxxnanckoro BocnMTaHust

2) NpEeACTABJICHUA O COLUAJIbHBIX HOpMax M IIpaBHJIaX MCEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yueOHO-MCCIe0BaTeIbCKOM, TBOPUECKOH U
IPYTUX BUAAX AEATENbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATENbHOCTH NPH BBIOJHEHUU
y4eOHBIX, MO3HABATENIbHBIX 3aJa4, BBINOJHEHUHM XMMHUYECKMX OSKCIEPUMEHTOB, CO3JAHUU Y4EOHBIX
HPOEKTOB, CTPEMJIEHHs K B3aMMOINOHUMAHUIO U B3aUMOIIOMOIIM B IpOIEcCe 3TOM yueOHOH NesATeIbHOCTH;
TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJEHME M IMOCTYNKM CBOMX TOBapHIIEd € MO3UIUM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

ILleHHOCTH HAYYHOTO MO3HAHUS

3) MHPOBO33PEHUYECKHX MPEACTABICHUI O BENIECTBE M XUMHUYECKOHW PEaKIMh, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKH U COCTaBISIOUIUX OCHOBY JUIsl MOHUMAHHS CYIIHOCTH
HAay4YHOW KapTHHBI MHpa; MPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHS IMPUPOIbL,
B3aMMOCBSI35IX YeNOBEKa C MPUPOTHON CPE0if, O pOJIM XUMUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MMOJyYCHHE HOBBIX 3HAHUM [0 XUMHUH, HEOOXO IUMbBIX
JUist 00BbsicHEHHS HaOII0JaeMbIX MTPOLIECCOB U SIBICHUH;

5) nmo3HaBaTeNbHOM, HHPOPMAIIMOHHOH U YUTATEIBCKOM KYJIBTYPBI, B TOM YKCJIC HABBHIKOB
CaMOCTOSITENbHOM PabOThI ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOU TUTEPATYPOU, JOCTYITHBIMH
TEXHUUYECKUMHU CPECTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHUH;

6) uHTEepeca K 0OYUCHHUIO M MO3HAHHMIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pazoBaHuI0, MPOEKTHON U HCCIEA0BATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIECHHOCTHU M YPOBHSI 00YUEHUS B JallbHEHIIIEM;

®opMupOBaHHS KYJIbTYPbI 310POBbSI

7) 0CO3HAHUS IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha
3JI0POBBIN 00pa3 KU3HH, OCO3HAHUS MOCIICACTBUN U HETIPUSATHUS BPEIHBIX PUBBIYEK (YIIOTpeOIeHHs
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs ), HEOOX0AUMOCTH COOJIIOACHNUS IPaBUi O€30MaCHOCTH MPH 0OpalleHnn
C XUMUYECKUMH BEIECTBAMU B OBITY U pealbHOMN KU3HU;

Tpyaosoro Bocnutanus
8) mHTepeca K MPaKTHYECKOMY M3y4CeHHUIO Npodeccuilt U Tpyaa pasIMyHOTO poJa, YBaXKEHUE K TPYAYy U
pe3yiibTaTaM pr,[[OBOﬁ ACATCIIbBHOCTH, B TOM YHMCJIC Ha OCHOBC NMPUMCHCHUA NPCAMCTHBIX 3HAQHUU 110



XMMHH, OCO3HAHHOTO BBIOOpA HMHIMBUAYAIBHONH TPACKTOPHHM MPOJOJDKEHUS OO0pa3oBaHUsS € Y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEN;
YCIEMIHOW TPOPECCHOHANIBHON JCSITENLHOCTH ¥ PAa3BUTUS HEOOXOJWMBIX yMEHHUH; TOTOBHOCTH
alanTUPOBATHCS B MPO(PECCHOHATBEHON CpefIe;

JKOJIOTHYECKOT0 BOCIIMTAHUSA

9) 9KOJIOTUYECKH 11eIecO00Pa3HOTO OTHOLICHUS K PUPOIE KaK HCTOYHUKY )KU3HU Ha 3eMiie, OCHOBE ¢
CYIIECTBOBAHHUS, IOHUMAHUS LIEHHOCTH 3710POBOI0 U O€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PM3UICCKOMY U IICHXUYSCKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTH COOJII0ICHUS
npaBmiI 0e30MacHOT0 MOBEJACHUS IPH paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIIX
3I0POBBIO U KU3HU JIIOAEH;

10) cmocoOHOCTH TNPHUMEHSTh 3HAHUS, MOJyJyaeMble IPU U3YUYCHHHM XUMHH, ISl PEUICHUs 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH MPUPOJHOHN CPENOH, MOBBILIEHUS YPOBHS SKOJOTHUYECKON KYIbTYpPbI, OCO3HAHUS
rJI00aTBbHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel WX PEIICHHUS MOCPEICTBOM METO0B Xumuu; 11)
HKOJIOTUYECKOTO MBILUICHUS, YMEHHUSI PYKOBOJACTBOBATHCA WM B IO3HABATENIbHON, KOMMYHMKaTHUBHOU U
COLIMAILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B COCTaBEC MeTaHpe)IMeTHBIX pe3y.]'IBTaTOB BBIACISAOT 3HAYUMBIC IJIA (1)OpMI/IpOBaHI/I$I MI/IpOB033peHI/I$I
oOleHay4Hble MOHATHS (3aKOH, TEOPHs, MPUHIKMI, THUMOTEe3a, (aKT, CHCTeMa, MPOIECC, SKCIEPUMEHT H
)Ip.), KOTOpBIe I/ICHOJ’IBSYIOTCS[ B eCTeCTBeHHO-HaquBIX yqe6HBIX npeﬂMeTax 1 TIO3BOJISIOT HA OCHOBE
3HaHUU M3 3THX NpeaMeToB (OpMHPOBATh MNPEJCTABICHHWE O IEIOCTHOW HAydyHON KapTUHE MHpa, U
YHUBEpCaJbHbIC y4eOHBIC AEeWCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYISATHBHBIE), KOTOPHIC
obOecrieunBaroT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIIBHOMY IUIAHUPOBAHHUIO W OCYIIECTBIICHUIO
y4eOHOH e TEIIBHOCTH.

MerTanpeaMeTHbIe pe3ylbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI 110 XUMUHU OTPaXKAIOT
OBJIaJICHNE YHUBEPCAIbHBIMU I03HABATEIbHBIMHU JCHCTBUSIMH, B TOM YHCJIE:

ba30BbIMH JIOTHUYECKHMH JAeiiCTBUSIMHA

1) yMeHHEM HCIIOJIB30BaTh MPUEMBI JOIMYECKOTO MBIIIJICHUS IIPU OCBOCHUH 3HAHUI: PaCKPhIBaTh CMBICI
XUMUYECKUX TOHATHH (BBIACIATh MX XapakTEpHbIC MPHU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMH
HOHSATHSAMH), HCIIOJb30BaTh MOHATHS /IS OObSICHEHHS OTACIbHBIX (haKTOB U ABJICHHI; BEIOUPATh OCHOBAHUS
U KpUTEpHH s KIacCU(UKAIMUM XMMHYECKHUX BEIIECTB W XUMHUYECKUX PEaKIUi; YCTaHaBJIMBATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXJY OObEKTaMH H3YUEHUS; CTPOUTh JIOTUYECKUE PACCYXKIACHUS
(MHAYKTUBHBIC, AETYKTHUBHbBIE, TI0 AHAJIOTHN); A€TaTh BBIBOJIBI U 3aKIIIOYCHHS;

2) yMEHHEM MPUMEHSATh B MpOIECCEe MO3HAHUS MOHATHA (NPEAMETHbIE M METalpeIMETHbIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3yEMbIE B XHUMHUH, MPEOOPA30OBhIBATh MIMPOKO MPUMEHSIEMbIE
B XHMHH MOJICIbHBIC MPEJCTABICHHS — XUMHUYECKUI 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYECKass popMyra u
ypaBHEHUE XHMHUYECKON pEaKIUu — MpHU pEelIeHHH y4eOHO-TI03HABAaTeIbHBIX 3a1ad; C y4ETOM DJTHUX
MO/IENIbHBIX MPEJICTABICHUN BBISBISITh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHYECKUX BEIIECTB U XUMUYECKHX PEaKIUi; BBISBISATH OOIIME 3aKOHOMEPHOCTH, TPUYUHHO-
CIIEJICTBEHHBIE CBSI3U U NPOTHBOPEYMS B U3y4a€MbIX MPOLECCaX M SIBICHUAX; Hpeniararb KpUTEPUH s
BBISIBIICHHUS OSTUX 3aKOHOMEPHOCTEHl M MPOTHBOPEYUId; CaMOCTOSATENLHO BBIOMpATh CIOCOO pelIeHHs
y4eOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BRIOUPATh HAHOOJIee MOAXO AN C yIETOM
CaMOCTOSITENIbHO BbIICJICHHBIX KPUTEPUEB);

ba3oBbiMHu HcCCIe10BATENbLCKUMU AeiiCTBUAMH

3) yMEHHEM HCIOJIb30BaTh MOCTABIICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TAK)KE B
KaueCcTBE OCHOBBI JUIsl (DOPMHUPOBAHMS TUIIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHU;
4) mpuoOpeTeHne ONbITa 10 TIAHUPOBAHUIO, OPTaHU3ALUH U IPOBEICHUI0 YYCHUYECKUX

OKCIICPUMCHTOB: YMCHUC HHGHIOILHTB 3a XO0I0M mponecca, CaMOCTOATCIIbBHO IMMPOrHO3UPOBATH €TI0



pe3ynbTat, GopmMyaupoBaTh 000OIICHUS U BBIBOJBI 10 pe3yJbTaTaM MPOBEASHHOTO OTBITA, HCCISAOBAHUS,
COCTaBIISITh OTYET O MPOJICNIaHHOW paboTe;

Padoroii ¢ undopmanuei

5) yMeHureM BbIOMpATh, AHATU3UPOBATH U MHTEPIPETUPOBATH UHPOPMAIIHIO PA3IMYHBIX BUIOB U
(bopmM mpencTaBIeHUs, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIPHAS JIUTEPATypa
XMMMUYECKOIO COJIEpP)KaHusl, CIIpaBOUHbIe ocoOusi, pecypchl IHTepHeTa); KpUTUYECKU OLICHUBATh
MIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAIHIO;

6) yMeHHEM NPUMEHSTHh Pa3IUYHBIC METOJBI M 3alpPOChl MPU TOUCKE W OTOOpe HMH(POPMALUH U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX ISl BHIIIOJIHEHUS YU€OHBIX U MO3HABATEJIbHBIX 3a/1a4 OIpe-
NeNéHHOro  TUIA; [pHOOpeTeHue ombiTa B 00JacTW  KCIOJIB30BAHMUS  MH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOM AaKTUBHOTO HCIOJb30BaHUS Pa3IMUHBIX
MTOMCKOBBIX CUCTEM; CAMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO (GOPMY MpeAcTaBICHUS UHPOpMALUN U
WUTIOCTPUPOBATh pELIaeMble 33JaYd HECIOXKHBIMH CXEMaMH, JIuarpaMMaMi, JApYyrUMH (GopMamMu
rpaguKkd U X KOMOWHAIUSIMU;

7) yMEHHEM HCIOJIb30BaTh U AaHATM3UPOBATH B MPOIIECCe YICOHOW M UCCIIENOBATEIBCKON
NesITeIbHOCTY MH(POPMALIUIO O BIUSHUH TPOMBIIIUIEHHOCTH, CENIbCKOTO X03SICTBa U TpaHCIIOpTa Ha

COCTOSIHME OKPYKAIOIIEW MPUPOTHON CPEIbl;

YHnBepca.ﬂbean KOMMYHHUKATUBHBIMH HeﬁCTBHHMH

8) yMeHueM 3a/1aBaTh BOTIPOCHI (B X0JI€ TMAJIOTa /MU TUCKYCCHH) TI0 CYIIECTBY 00C YK IaeMOit
TEMBI, q)OpMy.HI/IpOBaTI) CBOU MMPEMIOKEHUA OTHOCUTCIIBHO BBITIOJTHCHUA HpC}IJ'IO)KGHHOfI 3aJ1a4u,

9) npuoOpeTeHHE OMNbBITA MPE3CHTALUH PE3YJIbTaTOB BBIMOJIHEHUS XUMHYECKOTO HKCIIEPUMEHTA
(;maGopaTtopHOTO OTBITA, JIAOOPATOPHOW PabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

10) 3auHTEpPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMH MO3HABATEILHOM U UCCIIEI0BATEIbCKOM
NEeSITeTbHOCTH MPH PEIICHUH BO3HUKAIOUIUX MPOOJIEM HAa OCHOBE Yy4€Ta OOLIMX HHTEPECOB U
COTJIacOBaHUs MO3UIM (00CyKIeHMs, 0OMEH MHEHHUSIMH, «MO3TOBBIE ITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUIi, ONpEeTICHUEe KPUTEPUEB MO OLICHKE KaYeCTBA BBITIOJIHEHHOW paboOThI | Jp.);

YHuBepCAILHBIMU PeryJsiTABHBIMY e CTBUSIMHI

11) yMeHHEM CaMOCTOSATEILHO ONPEHCIATh LEIH JCATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BBIOMpATh Hambolee
s¢dekTuBHbIE cOCOOBI pelieHus] y4eOHbIX M MO3HaBaTeNbHBIX 3ajad, CAMOCTOSTEIbHO COCTaBISATh WU
KOPPEKTUPOBATh MPEATIOKEHHBIA aJrOpPUTM JIEHCTBUII NPH BBINOJHEHUU 3aJaHUM C Y4ETOM MOJYy4EHHS
HOBBIX 3HaHHH 00 wH3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUSAX; OLIEHUBATh COOTBETCTBHE
MOJIy4EHHOTO pe3ylibTaTa 3asBICHHON 11Ny,

12) ymeHHeM KCTOJIB30BATh M AHATM3UPOBATh KOHTEKCTHI, MPeIaracMbie B YCIIOBUH 3aaHUi.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX Pe3yNbTaTOB 110 OCBOGHUIO 00513aTEIBHOTO COJIEPKAHUS, YCTAHOBIEHHOTO TaHHO I
NpUMepHOi padoueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE 00YJalOIIMMHUCS Hay4YHbI€ 3HaHUS, YMEHUS U
CIOCOOBI JEHCTBUH, crienuduyeckue i IpeAMETHON 001acTu «XUMHUSA», BUABI JEATEIBHOCTH 1O
MOJIy4eHUI0 HOBOTO 3HAaHUs, €T0 MHTEPIIPETALINH, TPEOOPaA30BAHNIO M IPUMEHEHUIO B Pa3JINYHbIX YUEOHBIX
U HOBBIX cuTyauusx.Ilpeamernsie pe3ynbTaTsl OTpaXkatoT chOPMUPOBAHHOCTh Y 00YJAIOMIMXCS CIeTYIOLUINX
YMEHUM!

8 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMHYECKHUX MOHSATHI: aTOM, MOJICKYId, XUMHYECKHW 3JIEMEHT,

OpOCTO€ BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpOAHAsT W HEOJHOPOJHAs), BAJIEHTHOCTD,



OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast
N0l XMMHMYECKOIO JJIEMEHTa B COCIUHEHHUU, MOJIIPHBIM OOBEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKasi peakuus, Kiaccu(uKamusi peakuuid: peakuuu
COCJIMHEHUSI, PEAKLIUHN DPA3JIOKEHHs, PEaKUUH 3aMEIICHHs, PeakUuu OOMEHa, HK30- U SHAOTEPMHUECKHUE
peaknuu; TemIoBoi AP GEKT peakuu; IAPO aTOMa, IEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTaJb, PAIYC
aToMa, XUMUYECKasl CBs3b, NOJIIPHAs U HETIOJIIpHAsi KOBAJIEHTHAs CBA3b, MIOHHAS CBS3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi JI0Jis BelecTBa (POLCHTHAs KOHIIGHTPALIUs) B PacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TOHATUH (CM. 1. 1) ¥ IPUMEHSATH 3TH
HNOHATHUS [P ONUCAHUU BELIECTB U UX NpPEBpalleHul;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JJIsl COCTABJICHUS (POPMYIT BEIIECTB M YpaBHECHUI
XUMHYECKUX PEaKLHi;

4) onpedensimb BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJMHECHUSX; CTEIICHb OKUCIICHHSI
3JIEMEHTOB B OMHAPHBIX COEIMHEHUX; IPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJ1acCcy COeIMHEHUH
no (opmynam; BUJI XUMUUYECKOH CBSI3M (KOBaJEHTHAsl U MOHHAs) B HEOPraHUUYECKUX COEAMHEHUSX;

5) packpwvieamo cmwicn Tlepuoamueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATh MOHHUMAaHHE
NEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX JJIEMEHTOB OT MX IoJIokeHus B Ilepuonnueckon
CHCTEME; 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO Y4YE€HHS,
3aKOHa ABOTaJpo; OMNKUCHIBaTh M XapakTepu3oBaTh TabmuuHylo Qopmy Ilepuoanueckoit cucTeMsl
XAMHUUYECKHX 3JIEMEHTOB: Pa3MyaTh MOHITHS «rJIaBHAs moArpymnma (A-rpymmna)» u «moOovHas MOArpymmna
(b-rpynma)», manble W OOJBIINE MEPHOJBI; COOTHOCHUTH OOO3HAUCHHMS, KOTOPbIE HMEIOTCS B TaOIuIe
«Ilepuonnueckas cucreMa xumudeckux sneMeHTtoB JI. M. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHS AaTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia s1apa, oOllee YHCIO JJIEKTPOHOB H
pacnpeeneHe UxX Mo JEKTPOHHBIM CIIOSM);

6) knaccuguyuposames XUMUYIECKUE FTTEMEHTHI; HCOPTaHUYECKUE BEIIECTBA; XUMHUUECKHE PEaKIiu
(o "Mcny ¥ COCTaBy y4acTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P QEKTY);

7) xapaxmepuzoeamo (onucwviéams) O0IIHE XUMUUYSCKHAE CBOMCTBA BELIECTB PA3IUYHBIX KJIACCOB,
NOATBEPIK/JIasi ONUCAHUE NPUMEPAMU MOJIEKYISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMHYECKUX
peaKkuui;

8) mpoenosuposams CBOCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTABA,;

BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKHX MTPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

9) eblyUCHAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MAaCCOBYIO JOJTHO
XUMHYECKOTO 3IeMeHTa 10 GopMylie COeTUHEHHS; MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE;

MIPOBOANTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOW pEaKIHH;

10) npumenssimo OCHOBHBIC OTEPAI[MM MBICIUTEILHON ACATEIBHOCTH — aHAIW3 W CHUHTES3,
cpaBHEeHUe, 0000IIeHNe, CUCTEeMATH3AlNI0, KIIACCU(UKALUIO, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX
CBS3€M — JUId M3YUEHHUs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIUM; €CTECTBEHHO-HAYUYHbIE METObI
MO3HAHUS — HAOI0ICHHE, U3MEPEHHE, MOJICTUPOBaHIE, SKCIIEPUMEHT (peasibHbIN 1 MBICICHHBII);

11) cnedoséams mpaBHIaM MOJB30BaHHMS XUMHYECKON MOCYIOW M JIaDOpaTOpPHBIM 00OpyIOBaHHEM, a
TaKXKe MpaBujIaM oOpalleHHs ¢ BEIIECTBAMH B COOTBETCTBUUM C HMHCTPYKIUSMH I10 BBIIOJHEHUIO
7a00PATOPHBIX XUMUYECKHX OTBITOB MO MOJYYCHHIO U COOMpaHUIO ra3000pa3HbIX BeliecTB (BOAOpOIa U
KUCIIOPO/Ia), NPHUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHONH MAacCOBOW [0Jedl pacTBOPEHHOTO BEIIECTBA;
IUIAHUPOBATh U MPOBOJAUTH XUMHUUYECKUE IKCIIEPUMEHTHI 110 PaClO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT
C TIOMOIIBIOUHAMKATOPOB (JaKMYyC, (peHonpTanen, METHIOPaHK U JIp.).

9 KJIACC

1) packpvieams CmbvlCll OCHOBHBIX XUMHUYCCKUX MOHATHM: XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYJIa, HOH,
KaThuOH, aHHMOH, MPOCTOC BCHICCTBO, CJIIOKHOC BCUICCTBO, BAJICHTHOCTD, SJICKTPOOTPULATCIILHOCTD, CTCIICHb

OKHCIICHUS, XUMUYECKasi peakius, XUMHYEecKas CBA3b, TEIUIOBOW 3((eKT peakuuu, MOJb, MOJSPHBIN



00bEM, PACTBOP; INNEKTPOIMTHI, HEAJICKTPOJUTHI, 3ICKTPOJUTHYECKAS TUCCOLUAINS, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMbIE M HEOOpaTUMBbIE PEaKIHH, OKUCIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIE PEAKLUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHE, AJJIOTPONNS,
aM(pOTEepHOCTh, XUMHYECKast CBA3b (KOBAJICHTHAs, MOHHAs, METAJUINYECKas), KPUCTAIINYECKasl peIméTKa,
KOppO3Usl METAJIOB, CIUIaBbl; CKOPOCTb XUMHUYECKON pEaKLMH, MPEAESbHO AONYCTUMAas KOHLEHTpAaLMs
(ITIK) BemecTna;

2) unntocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TOHATUH (CM. 1. 1) ¥ IPUMEHSATH 3TH
HOHSTHS TIPH ONMUCAHNK BEUIECTB U UX MPEBPAIICHUIH;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JJIsl COCTABJICHUS (POPMYIT BEIIECTB M YpaBHECHUI
XUMHYECKUX PEaKLHi;

4) onpedensimb BaJIGHTHOCTb M CTETICHb OKHUCIICHHUS XUMUUECKHUX JIEMEHTOB B COCAMHCHUSAX PA3TUIHOTO
COCTaBa; MPUHAJUIEKHOCTh BELIECTB K ONpeIeIEHHOMY KJIacCy COEMHEHUH 10 (opMyam; BUJ XUMUYECKOH
CBsI3M (KOBAJICHTHAs, HOHHAS, METAIUTMYECKAs) B HEOPTaHHMYECKUX COCAMHEHHUSX; 3apsi]] HOHA TI0
XUMHYECKOH hopMmyrie; XapakTep cpelibl B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX COSAMHEHUH, TUIT
KPUCTAJUTMUECKON pelIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieamv cmoicn Tlepuoguueckoro 3akona J[. WM. MenaeneeBa W JIEMOHCTPUPOBATH €rO
MMOHMMaHUe: ONKCHIBATh M XapaKTepu3oBaTh TabnudyHyio ¢opmy lleproanueckoit CUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHITHS «JaBHas moarpynmna (A-rpymmna)» u «mobounas noarpymmna (b-rpymma)»,
Majibie ¥ OOJBIIHME MEePUOJIBI; COOTHOCUTh 0003HAUYECHHS, KOTOPhIE UMEIOTCS B MEPUOJUIECKON TabmuIle, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U 3apd]l sAapa, odiiee
YHCIIO 3JEKTPOHOB U paclpe/ielieHUe UX MO 3JIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIMEe 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Mpe/enax MajblX NEpUOJOB U TNIaBHBIX MOATPYII C
YYETOM CTPOCHHUS UX aTOMOB;

6) xknaccuguyuposams XUMHUYECKHE 3JIEMEHTHI; HCOPTaHUYECKHE BEIISCTBA; XUMHUYECKUE PEAKIIHH
(mo YMcay W COCTaBY y4acTBYIOIIMX B PEAKIUH BEIICCTB, IO TEIIOBOMY 3((EeKTy, IO H3MEHEHHUIO
CTENEHEN OKHUCIEHUSI XUMUUECKUX IEMEHTOB);

7) xapaxmepuzosams (ONHUCHIBATH) OOIINE U CIICHH(DUUSCKUE XUMUUECKUE CBOMCTBA MTPOCTHIX U
CIIOKHBIX BEILECTB, OJATBEP:K/1asi ONMCAHUE IPUMEPaMU MOJICKY/ISIPHBIX U HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIUX XUMHUECKUX PEAKLUH;

8) cocmasnsame ypaBHEHUS NEKTPOIUTHICCKON AUCCOLUALUH KUCIIOT, IIET0YCH U COJICH; MOJTHbIC
U COKpALEHHbIE YpaBHEHUS PEAKLUil HOHHOTO OOMEHA; YpaBHEHUS peakiiii, oATBEPHKAAI0INX
CYILIECTBOBAHUE T€HETUYECKON CBSI3U MEXKY BELIECTBAMU PA3IMUHBIX KJIaCCOB;

9) packpwisams cyuHoCmb OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIUI TOCPEACTBOM
COCTaBJICHUSI 3IEKTPOHHOTO OajaHca 3TUX peaKLui;

10) npochnosuposamv CBOWCTBa BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS; BO3MOXHOCTH
IIPOTEKaHUS XUMUUECKUX MTPEBPAILIECHUN B Pa3INYHBIX YCIOBUSX;

11) evlyucisms OTHOCUTENBHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAcCOBYIO JIOJIIO
XMMHYECKOr0 3JieMeHTa Mo (opMylle COEAMHEHMs; MAacCOBYI JIOJI0 BEIIECTBAa B PacTBOPE;
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakiuy,

12) cneoosams mpaBUIaM TMOJIb30BaHUS XUMHYECKOW MOCYION M J1abOpaTtopHBIM 00OpYIOBaHHEM, a
TaKXke TMpaBujIaM OOpalleHUsl C BELIECTBAMU B COOTBETCTBHUM C MHCTPYKIMSMHU 110 BBIIOJHEHUIO
71a00paTOPHBIXXMMHUYECKHX OIBITOB MO MOJYYCHUIO U COOMpPAHUIO T'a3000pa3HBIX BEUIECTB (aMMMaKa U
yriaekuciaoro rasa); 13) mposodums peakuuy, MOATBEPXKAAIONIME KAa4eCTBEHHBIH COCTaB pasUYHBIX
BELIECTB: pacro3HaBaTh
OTBITHBIM MYTEM XJIOpUA-, OPOMU-, HOAUA-, KapOoHaT-, ocdar-, CUIMKAT-, Cynb(}aT-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BELIECTB;

14) npumersms OCHOBHBIC OTIEPAIIMU MBICIUTEIBLHOM ACATEIBHOCTH — aHaJHM3 U CHHTE3, CPAaBHEHUE,



00o01eHne, CUCTeMaTH3aluIO, BBISABICHHE IPUUYNHHO-CIICICTBEHHBIX CBA3EH — JIJIsl U3y4EHUS! CBOWCTB
BELIECTB U XMMHUYECKUX PEaKLUil; ECTECTBEHHO-HAYUYHbIE METObI IO3HAHUS — HaOJII01€HUE, U3MEPEHUE,
MOJICTUPOBAHKE, SKCIICPUMEHT (peaibHbIi U MBICJICHHBIN).



TEMATHYECKOE IIJTAHUPOBAHHUE
8 KJIACC

Ne

HanmeHoBanune pa3aeJioB U TEM NMPOrpaMmbl

KoanvecTBo yacos

JuexTpoHHbIe (HHPPOBLIE) 06pPa3oBaTENbLHBIE

n/n pecypcesl
BCEr0 | KOHTPOJIbHbBIE NpaKkTHYECKHE
paboTsl paboTnl

Paspen 1. IlepBoHavaibHble XHMHYECKHE MOHSTHS

1.1. | Xumus — BaxkHast 00,1aCTh €CTECTBO3HAHMS H MPAKTHYECKOIl TeSITETLHOCTH YeJI0BEKa 5 0 2 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

1.2. | BemecrBa 15 0 0 http://school-collection.edu.ru/

M XHMHYeCKHe peakiuu https://resh.edu.ru/
https://hij.ru/

Urtoro mo pazaeny 20

Pasnen 2. BaxkHeilne npecTaBuTe/ 1 HEOPraHHYECKUX BEIECTB

2.1. | Bo3ayx. Kuciopoa. Ionsite 06 okcnpax 6 0 1 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.2. | Bogopon. 4 1 1 http://school-collection.edu.ru/

TonsTHE 0 KHCAOTAX H COJIAX https://resh.edu.ru/
https://hij.ru/

2.3. | KoanuecTBeHHbIE OTHOMIEHHS] B XHMHH 4 1 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.4. | Boaa. PactBopsl. IloHsiTie 06 0CHOBAaHHMSIX 7 1 1 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.5. | OcHOBHBIE KJIaCChI HEOPTAHHYECKUX 12 1 1 http://school-collection.edu.ru/

coeqMHeHu i https://resh.edu.ru/
https://hij.ru/

Uroro mo pazneny 33

Paznen 3. llepuoauyeckuii 3axkon u Ilepuoauueckas cucreMa xumuueckux iementon JI. M. Menpeneesa.

Crpoenne aToM0OB. XuMu4ecKas cBsi3b. OKHCINTENbHO-BOCCTAHOBHTEIbHbIE PeaKIHH

3.1. | Mepuoanueckwuii 3axou u [epnoauyeckas cucrema xumnueckux daementos JI. M. Mengeaeesa. Ctpoenue 7 1 0 http://school-collection.edu.ru/

aToma https://resh.edu.ru/
https://hij.ru/

3.2. | Xumnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIHI 5 1 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

Hroro mo pazueny: 12




Pe3epHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 6 6
9 KJIACC
Ne | HanmenoBaHme pa3aesoB i TeM MPOrPaMMBbI KosnuecTBo yacos JuekTpoHHbIE (HHPPOBBIE) 06Pa30BATENBLHBIE PECYPCH
n/m
BCEr0 | KOHTPOJIbHBIE PaGOTHI | MpaKTHYECKHE PaGOTHI

Pazgen 1. BemecTBo H XUMHYeCKHe peaKHH

1.1. | IoBTOpeHHe U yriy0JieHne 3HAHAI OCHOBHBIX Pa3/eJioB Kypca 8 Kiaacca 5 1 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

1.2. | OcHOBHbIE 32aKOHOMEPHOCTH XHMHYECKUX PeaKuuii 4 0 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

1.3. | DaexTpoanTHYecKas qucconnanns. XuMH4YecKHe Peakuuu B pacTBopax 8 1 1 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

Hroro mo pasgeny 17

Paznen 2. HemeTa/luIbl M MX COEMHEHUS

2.1. | O0mas xapaKTepHCTHKA XHMHYeCKUX j1eMeHTOB VIIA-rpynnbl. Fajorenst 4 0 1 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.2. | O0mas xapaKTepHcTHKA XHMHYeCKUX j1eMeHTOB VIA-rpynnsl. Cepa u eé coenHeHHst 6 1 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.3. | O0mas xapaKTepHCTHKA XHMHYECKUX JIeMeHTOB VA-rpynnsl. A3ot, ¢ocop 1 HX coeJHHEHHsI 7 0 1 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

2.4. | O0mas xapaKTepHCTHKA XHMHYECKUX 1eMeHTOB | VA-rpynimsl. 8 1 2 http://school-collection.edu.ru/

Yruaepoa u KpeMHHIl H HX COeTHHEHHSI https://resh.edu.ru/
https://hij.ru/

Hroro mo pazueny 25

Pasngen 3. Mera/lu1bl H HX COCAHHEHHS

3.1. | O0mue cBoiicTBA METALIOB 4 0 0 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

3.2. | BaxHeiimmne MeTaLIbI H HX COCAUHEHH A 16 2 2 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

Hroro mo pazueny: 20




Paznen 4. Xumus u okpyxkamomas cpeia

4.1. | BemecTBa H MaTEPHAIBI B JKA3HH YeI0BEKA 3 http://school-collection.edu.ru/
https://resh.edu.ru/
https://hij.ru/

Uroro no pasaeny: 3

PesepBHOe BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIACC

Ne | Tema ypoka KoaunyecrBo yacos Bunel , popMmsl

n\n Bcero [Kontposbuseie |[IpakTuyeckne |KOHTPOJSA

padoThI padoThI

1. | [Ipeamet xumuu. Ponbs xumuu B sxu3uu | 1 0 0 Camoo1ieHka ¢
JenoBeka. Tena v BemecTna. HCII0JIb30BaHUEM

«O1EeHOYHOTO
JTUCTaY,

2. | [lonsatue o MeTogax NMO3HAHUS B XuMun. | 1 0 0

3. | llpaktuyeckas pabotra Nel. Ilpasmia | 1 0 1 [TpakTueckas
paboTel B JabopaTopuu M TPUEMBI pabora;
oOparteHus c 1a00pPaTOPHBIM
000pyI0BaHUEM.

4. | Yucrtsle BemecTBa u cMecu. CriocoObl 1 0 0 YcrHblii
paszenaeHuss CMecen. KOHTPOJIb

5. | Ipakrudeckas padora Ne 2. Pazenenue| 1 0 1 [TpakTuueckas

(Ha mpuUMepe OUUCTKU pabora;
noBapenHoi conn). Muctpykrax Th.

6. | ATOMBI 1 MOJIEKYJTBI. XMHYCCKHE 1 0 0 [TuceMeHHBIH
AJIEMEHTHI. 3HAKHU (CUMBOJIBI) KOHTPOJIb;
XUMHYECKUX 3JIEMEHTOB

7. | TIpocThie 1 CIIOKHBIC BEIIECTBA 1 0 0 [TuceMeHHBIH

KOHTPOJIb;
8. | ATOMBI U MOJIEKYJISIPHOE YUCHHE 1 0 0 [TuceMeHHBIH
KOHTPOJIb;

9. 3aKOH ITIOCTOSIHCTBA COCTaBa BELIECTB. 1 0 0 TectupoBanue;
Xumuuaeckas popmysa. BaaeHTHOCT
aTOMOB XMMHMUYECKUX JIEMEHTOB

10. | OTHOCHUTENbHAS aTOMHAs Macca. 1 0 0 [TucbMeHHBIH
OTHOcuTeNnbHAs MOJIEKYISIpHAsl Macca. KOHTPOJIb;

11. | MaccoBas goias XuMU4ECKOTo atemenrta | 1 0 0 [TucemeHHBII
B COC/IMHEHUU KOHTPOJIb;

12. | KonnyecTtBo BemecTsa. MoJib. 1 0 0 [TucemeHHBIHI
MounsipHas macca. KOHTPOJIb;

13. | ®dusnyeckue 1 XUMHUCCKHUE SIBJICHUS. 1 0 0 JIuKTaHT
Xumudeckasi peakius.

14. | [lpusnaku u  ycnoBus nporexaHus| 1 0 0 ITucemeHHbIN

XUMHUYECKUX PEAKIUH. KOHTPOJIb;

15. | 3akoH coxpaHEHUs MacChl BELIECTB. 1 0 0 VYcTHbl 011pOC;
XUMHUYECKUE YpaBHEHUS.

16. | BeruuciaeHne KOJIM4YeCTBA, MacChI 1 0 0 [TuceMeHHEBIH
BEIIECTB 10 YPaBHEHUSIM XUMUYECKUX KOHTPOJIb;
peakuui

17. | Knaccuduxanusi XaMU4eCcKUX peakuii | 3 0 0 ITuceMeHHbIi
(coenuHeHwme, pa3noKeHHE, 3aMEIICHHE, KOHTPOJIb;
oOMeHa)

20. | M.B. JIoMOHOCOB — y4EHBIii- 1 0 0 VYcTHbll 011pOC;




sHimknoneauct. OoobIeHe u
cUCTEMaTHU3alUg 3HAHUMN.

21. | KonTponbHas padoTta Ne2 o Teme KoHnTponbHas
«BerecTBa 1 XUMUYECKUE PEAKITUI pabora;

22. | Bozoyx — cmech ra3oB. Cocras ITuceMeHHBII
Bo3nyxa. Kucnopon — xumudeckuit KOHTPOJIb;
3JIEMEHT | MpocToe BemecTBo. O30H

23. | ®u3nYecKue M XMMUYECKHE CBOHCTBA [TucemeHHbIH
KHCIIOpoaa (peaKIuy OKUCIICHHSI, KOHTPOJIb;
ropenus). [lonstue 06 okcuaax.

24. | CiocoObI NOTy4eHHs KUCIOPO/a B [TuceMeHHbI T
nabopaTopuH U IPOMBIIUICHHOCTH. KOHTPOJIb;
[Ipumenenne kucmopoaa.

25. | TeruoBo#i 23PPeKT XUMUIECKOIH VYeTHBIN 0npoc;
pEaKIuy, TIOHATHE O TEPMOXUMHUECKOM
YpaBHEHUH, K30- M SHIOTEPMHUCCKUX
peakuui

26. | TorumuBo (He(TH, YrOTb U METaH). CamoolieHka ¢
3arpsi3HeHne BO3/yXa, CIIOCOOBI €ro HCII0JIb30BaHUEM
MIPEIOTBPAIICHUS. «O1eHOYHOTO

JUCTa»,

27. | Ilpaktrueckas padota Ne3 mo Teme [Tpaktrnueckas
«ITomyuenue, cobupanue Kucaopoaa, pabora;
W3yYEHHE €r0 CBOMCTBY

28. | Bogopoa — aneMeHT, mpocToe [TucemeHHBII
BemecTBo. Haxoxaenue B mpupoe. KOHTPOJIb;

29. | ®u3nyecKue U XMMHUYECKHE CBOMCTBA [TucrmeHHbIN
BoJiopoJa. [Ipumenenun Bogopona. KOHTPOJIb;

30. | ITonsTHE O KHCIIOTaX U COJISIX [TrucbmeHHbI

KOHTPOJIb;

31. | IlonyromoBasi KOHTpOJIbHAS paboTa. KontponbHas
Kontponbhas padoTa Ne3 pabora;
(nuarHoctuyeckasi KOHTPOJIbHAsS
pabora)

32. | IIpaktuueckas padota Ne4 mo Teme [Ipaktuueckas
«[lonyuenue u cobupanue BOAOPOA, pabora;
W3Y4YEHHE ero CBOMCTB.

33. | MonsipHblit 00beM Tra3oB. 3aKOH [TucemeHHbII
ABorapo KOHTPOJIb;

34. | Beruncienue oobeMa, KOJIUYSCTBO [IncbMeHHBIH
BEII[ECTBA Ia3a Mo U3BECTHOMY KOHTPOJIb;
KOJIMYECTBY BEIIeCTBA WIH 00BEMY

35. | Beruucienre 06beMOB I'a30B 110 [TucbmeHHbII
YPaBHEHUIO PEAKIIUU Ha OCHOBAHHUH KOHTPOJIb;
3aKOHA 0OBEMHBIX OTHOIIICHUH Ta30B.

35. | ®dusnyeckue U XMMUYECKHE CBONCTBA [IncepmeHHbI I
BOJIBI KOHTPOJIb;

36. | CocraB ocHoBanwuii. [lonstre 06 [TucbMeHHbIH
WHUKATOpax KOHTPOJIb;

37. | Bona kak pactBoputens. HachineHHbIe YCTHBIHM 01IpoC;
Y HEHACBHIIICHHBIE pacTBOPHL. MaccoBast
JI0JIsl BEIIECTBA B PACTBOpE

38. | IIpakTtrueckas pabota N5 mo Teme [Ipaktuueckas




«IIpuroroBneHue pacTBOPOB ¢
OIIPENIETIEHHOM MacCOBOM J10JIEH
PacTBOPEHHOTO BELLIECTBAY

pabora;

39. | Kontponbhas pabota Ned «Kucnopo. KonTponbHas
Bonopon. Boga» pabora;

40. | Okcupsl: cocTaB, KiaccuduKanms, ITuceMeHHBIH
HOMEHKJIATypa. KOHTPO!JIb;

41. | [lonyueHue U XUMHUYECKHE CBOMCTBA IIncemenHbIN
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX KOHTPO!JIb;
OKCHU/IOB.

42. | OcHoOBaHUS: cOCTaB, Kiaccu(urarms, [InceMeHHBIN
HOMEHKJIaTypa KOHTPO!JIb;

43. | IlomyueHne U XUMUIECKUE CBOMCTBA [TnceMeHHbII
OCHOBaHUHI KOHTPOJIb;

44. | KucnoTsl: cocTaB, KiaccupuKaius, [InceMeHHBIN
HOMEHKJIaTypa KOHTPOJIb;

45. | TlonyueHue U XUMHUYECKHUE CBOMCTBA [TnceMeHHbII
KHCIIOT KOHTPOJIb,

46. | Conu (cpenHue): HOMEHKIIATYpa, [TucemenHbII
CIIOCOOBI MOYyYEHUS, XUMUYIECKIE KOHTPOJIb;
CBOICTBa

47. | IlpakTueckas padorta Neb pemieHue [TpaxTrnueckas
AKCIIEPUMEHTAIILHBIX 3a7a4 110 TEME: paborTa;
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COECIUHEHUIN

48. | 'eneTnueckasi CBsI3b MEXKIY KiaccaMu [TuceMeHHBIN
HEOPraHMYECKUX COEIUHEHUM KOHTPOJIb;

49, | O6001IEeHNEe U cUCcTEMaTU3alIus 3HAHUIA. YcTHBIHM onpoc;

50. | KonTpoasHas padora Ne5 «OCHOBHBIE KontponpHas
KJIACChl HEOPTaHUYECKUX COCAUHEHUID) paborTa;

51. | IlepBbie MOMBITKN KiIacCU(DUKAITIN [TucebmMeHHBII
XUMHUYECKUX 31eMeHTOB. [loHsTre o KOHTPOJIb;
IPYIIax CXOAHBIX AJIEMEHTOB.

52. | Ilepuoauveckuii 3aKOH [TuceMeHHBIN
MEePUOIUIECKAst CUCTEMA XUMUYECKUX KOHTPOJIb;
anemenToB [.M. MenneneeBa

53. | Ilepuonpl, TPyIIIbI, MOATPYIIHI YcTHBIN o1poc;

54. | CoctaB atomoB. CocTaB aTOMHBIX SI7EP. ITnceMeHHBIH
N3oTombl KOHTPOJIb;

55. | CtpoeHue 31eKTPOHHBIX 000104€eK ITuceMeHHBIM
aTOMOB 3JIEMEHTOB MEPUOANYECKON KOHTpO!JIb;
cuctemsl JI.1. MeHaeneeBa

56. | XapakrepucTuka XUMHYECKOTO ITnceMenHbIN
JJIEeMEHTa MO0 €ro IMOJIOKEHUIO B KOHTpO!JIb;
MIEPUOIUYECKON CHUCTEMBI JINGE
MenneneeBa

57. | 3HaueHNe MEePUOINIECKOTO 3aKOHA IS VYerHbll onpoc;
pa3BUTHUsA HAyKu U IpakTuku. J[.H.

MeneneeB — y4eHblid, earor u
TpaXXIaHWH.

58. | DAEKTPOOTPUIIATENEHOCTh aTOMOB [TucbmeHHbII
XUMUYECKUX IJIEMEHTOB KOHTpO!JIb;

59. | IIpoMexxyTouHasi aTTeCTaIus. KounrtponbHas




KonTtposnsHas padota Ne6 pabora;
(mmarHocTudeckas KOHTpoJIbHas padoTa
3a Kypc 8 Kiacca)
60. | MonHast xuMU4ecKast CBsI3b 1 0 0 [TucbmenHbII
KOHTPOJIb;

61. | KoBajeHTHas MOJIIpHAS XUMUYECKasT 1 0 0 [TucbmenHbII
CBSI3b KOHTPOJIb;

62. | KoBaneHTHas HemoJisipHas Xumudeckas | 1 0 0 [TucemenHbII
CBSI3b KOHTPOJIb;

63. | CreneHb OKHUCICHUS 1 0 0 [TuceMeHHBIH

KOHTPOJIb;

64. | OxucaUTEIu U BOCCTAHOBUTEIN 1 0 0 [TucemenHbII

KOHTPOJIb;

65. | OKHuCIUTENHEHO — BOCCTAHOBUTEIIbHBIE 1 0 0 VYerHbIl onpoc;
peaxiu

66. | PesepBHbIii ypok. O600mIeHE U 1 0 0 YcTHI onpoc;
CHUCTEeMaTH3alns 3HAHUI

67. | Pe3epBHBIii ypok. O600mIEeHNE U 1 0 0 Y CTHBIH 0oTIpoC;
CHUCTEeMaTH3allusl 3HAHUI

68. | PesepBHbIil ypok. O000IICHNE 1 1 0 0 [TuceMeHHBIH
CUCTeMAaTH3aIis 3HAHUH KOHTPOJIb;

9 KVIACC

Ne | Tema ypoka Kosan4yecTBo yacoB Bunabi, popmbl

n/n Bcero | Kontpoabublie |IIpakTuyeckue | KOHTPOJIsA

padoThI padoThI

1. |Ilepuoanueckuii 3aKOH. 1 0 0 [InceMeHHBIN
[lepuoauueckas cucrema KOHTPOJIb;
XUMHUYeCKuX 3emMentoB .M.

Meupeneena

2. | 3aKOHOMEPHOCTU B U3MEHEHUU 1 0 0 [IucbmenHbI
CBOMCTB XMMHYECKHUX JIEMEHTOB KOHTPOJIb;
MIEPBBIX TPEX MEPHUOJIOB.

3. | Knaccuduxkarus u HOMEHKIaTypa 1 0 0 YCTHBIN Onpoc;
HEOPraHMYeCKHUX BEIIECTB

4. | Buasl XMUMHUYECKOU CBS3U U THUIIBI 1 0 0 CaMooIIeHKa ¢
KPUCTAIIMYECKUX PEIIETOK MCII0JIb30BaHUEM

«O1eHoYHOoro
JTUCTAY;

5. | CraproBas IMarHOCTHKA: 1 1 0 KonrtponbHas
KOHTpoJIbHAs paboTa Nel (BXoHO#M pabora;
KOHTPOJIb)

6. | Knaccudukanus XuMUIECKHX 1 0 0 IInceMeHHBIN
peaxiuil o pa3’IMyHbIM MPU3HAKAM KOHTPOJIb;

7. |llonstue o ckopoctu xumMuyeckon |1 0 0 YcTHBIN Onpoc;
peakiuu. [loHATHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEAKIIHIA

8. |lloHATHE 0 XUMHUYECKOM 1 0 0 [TucbmeHHBbII
paBHOBecuH. DaKTOPHI BIUAIOIINE KOHTPOJIb;

Ha CKOPOCTh XUMUYECKOU PEeaKIINH
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHS

9. | OxucnurenpHO — 1 0 0 [TucbmeHHBbII
BOCCTaHOBHUTEJIHLHBIE PEAKIIHH KOHTPOJIb;

10. | Teopus EKTPOIUTHIECKOM 1 0 0 ITnceMeHHBIM
nucconuanuu. Crnadble U CUITbHBIC KOHTPOJIb;
AIIEKTPOJIUTHI.

11. | loHHBIE ypaBHEHUS PEAKLIMU 1 0 0 IIncemMeHHbIN

KOHTPOJIb;

12. | XuMHUYecKHe CBOMCTBA KUCIOT U 1 0 0 [TuceMeHHbIM




OCHOBAHUH B CBETE MPEACTABICHUI
00 AIIEKTPOIMTUIECKOU
JMCCOLMAIUU

KOHTpOJIb;

13. | XuMuueckue CBOMCTBA COJICH B YcTHBIN 01Ipoc;
CBETE MPECTaBICHUN 00
IEKTPOJIUTUYECKOM JUCCOLMAIUU

14. | IlonsiTue 0 rUAPOIN3E COJICH ITnceMeHHbIi

KOHTpOJIb;

15. | OboOmenne u cucTeMaTu3anus CamoolieHKa ¢

3HAHUM HCTIOJIb30BAHUEM
«O11€HOYHOTO
JUCTA;

16. | Ilpaktudeckas padora Nel [IpakTrueckas
«Pemmenne 3xciepuMeHTaIbHbBIX pabota
3a/1au»

17. | KontponpHas pabora Ne2 no teme: KontponsHas
«INEKTPOTUTHYECKAS pabora;
qucconranys. XuMAYECKue
peaxkiuu B pacTBOPax»

18. | O0mast xapakTepuCTHKa raJIOT€HOB. [TucemeHHBIH
XHWMHUYECKHE CBOMCTBA HA IIPUMEPE KOHTPOJIb;
XJIopa.

19. | Xioposogopoa. CossiHast KUCIIOTA, [TucemeHHBII
XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE, KOHTPOJIb;
IPUMEHEHHE.

20. | IIpaktuyeckas padora Ne2 mo teme: [IpakTuueckas
«IlomydeHne CoasTHOM KHUCIIOTHI, pabota
M3y4YEHUE €€ CBONCTB»

21. | Beruucnenus mo ypaBHEHUSAM [TnceMenHbI
XUMHUYECKUX peaKlUi, ecIi OJUH U3 KOHTPOJIb;
peareHToB JaH B U30bITKE

22. | O6mras xapakTepuCTHKA JIEMEHTOB [TucemeHHBIH
VIA - rpynmsl KOHTPOJIb,

23. | AmtoTponHbie MOAU(UKAIINK CEPHI. YcTHBIN onpoc;
Haxoxnenue cepsol u ee
COEIMHEHUH B MIPUPOE.

XHUMHUYECKUE CBOMCTBA CEPHI.

24. | CepoBoopoa, CTPOCHHE, [TnceMenHbI
¢buznyecKkue 1 XuMu4ecKue KOHTPOJIb;
CBOWCTBA

25. | Oxcuapl cepol. CepHas KUCIIOTA. [TnceMenHbIi
Ou3nyecKkue U XUMHUYECKHe KOHTPOJIb;
CBOMCTBa, MPUMEHEHHE

26. | XUMHYECKHE PEaKInH, JICKAIINEC B IIncemenHbIN
OCHOBE IIPOMBIIIJICHHOTO crioco0a KOHTPOJIb;
MOJIy4EHUS] CEPHOMN KUCIIOTHI.

XUMHUYECKOE 3arpsi3HeHne
OKpY’KaIoIlel cpe/ibl
COEJIMHEHUSIMU CEPBI

27. | BeruucneHue MaccoBOU JOTU [TuceMeHHBIH
BBIXOJIa MPOJIYKTHI PEAKIIHH KOHTPOJIb;

28. | OOm1as xapaKTepuCTHKa YJIEMEHTOB [TuceMenHbII
VA — rpynnsl. A3or, KOHTPOJIb;
pacnpoCTpaHEHUE B IPUPOJE,
¢bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA

29. | AMMHaK, €ro XMMHUYECKHE U IIpaxTrueckas
buznueckue, IOTy4eHue u paboTa;
MIPUMEHEHHE.

IIpaktuyeckas padora Ne3 o reme
«[lony4yeHne aMmmMuaka, u3yueHue
€ro CBOWCTB)

30. |IlomyronoBast KOHTpOJIbHas padoTa. KoHTpobHast
KonTtponsHas pabora Ne3 paborta;
(muarHocTudeckasi KOHTPOJIbHAas
paboTa)

31. | A30THas KUCIOTa, ee (pu3nuecKue u ITnceMeHHBIM
XMMHUYECKUE CBOMCTBA KOHTpO!JIb;

32. | icionp30BaHUE HUTPATOB U COJICH [TucbmeHHBbII
aMMOHHSI B KQUeCTBE MUHEPAThHBIX KOHTpO!JIb;

ynoOpeHnii. XUMHYECKOE




3arpsi3HEHUE OKPYKAIOLIEN Cpebl
COEJMHEHUSIMH a30Ta.

33. | Dochop. Oxecup pochopa (V) u 1 0 0 [TuceMeHHBIH
docdopHas Kuciora, GU3NIECKUe U KOHTPOJIb;
XUMHUUYECKUE CBOMCTBA, MOJYYCHUE

34. | Ucnionws3oBanue Gochatos B 1 0 0 YCTHBII 0TIPOC;
KaueCcTBE MUHEPATbHBIX YI0OpEHUH.
3arpsi3HeHHE IPUPOTHON CpPEIbI
docharamu

35. | Yriepou, pacripocTpaHeHHE B 1 0 0 [TucbmeHHBII
npupoie, (GU3HIECcKrue u KOHTPOJIb;
XHUMHYECKHE CBOMCTBA

36. | Okcuap! yriiepona, ux ¢puzndeckue | 1 0 0 [TuceMeHHBIH
Y XUMHYECKUE CBOMCTBA. KOHTPOJIb;
DKOJIOTHYECKHE MTPOOIIEMBI,

CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(V)
37. | YroJibHas KHCJIOTA U €€ COJIN 1 0 0 [TuceMeHHBIH
KOHTPOJIb;

38. | I[Ipaktuueckas padora Ned o teme: |1 0 1 [TpakTrdeckas
«[lomy4yeHne yrieKuciioro rasa. paborTa;
KauectBennas peakuus Ha
KapOOHAT — HOH»

39. | [lepBoHaYabHBIC TOHITHS 00 1 0 0 [TucemeHHBII
OpPraHMYECKUX BEIIEeCTBAX KakK O KOHTPOJIb;
COCIMHEHUSX yIIIepoia.

40. | KpemHWMit 1 ero coeTMHEHUS 1 0 0 IInceMeHHBIN

KOHTPOJIb;

41. |Illpaktuueckas padota Ne5 mo teme: |1 0 1 [IpakTuueckas
«BaxHeime HeMeTaulbl U UX pabora;
COEJIMHEHUS

42. | KontponwHas padota Ned o teme: |1 1 0 KonTtponbHas
«BaxHenme HeMeTaIbl U UX pabora;
coelMHEeHus "

43. | OOmias XxapaKTepuCTUKa 1 0 0 [TucbmeHHBII
XUMHYECKUX PJIEMEHTOB — KOHTPOJIb;
MeTaioB. MeTannuueckast CBsI3b U
MeTaJTn4yecKasi Kpucrauindeckas
peuerka. PU3MYECKre CBOMCTBA
METaJIJIOB.

44, | XuMHu4yecKrue CBOMCTBA METAJIOB. 1 0 0 IIncbMeHHBIH
DNEKTPOXUMHUYECKUN Psifl KOHTPOJIb;
HaNPsDKEHUH METaJIJIOB

45. | O0mue crnocoObl MOJy4YeHUs 1 0 0 [TucbMeHHBII
MetaioB. CruiaBbl. Beruncnenus KOHTPOJIb;

M0 YpaBHEHUAM XUMHYECKHUX
peaxiui, eciiyu OJJUH U3 peareHToB
COJICP’KUT MIPUMECH.
46. |lloHsTHE O KOPPO3HH METAILJIOB 1 0 0 [IucbMeHHBII
KOHTPOJIb;
47. | lllemouyHble METAILIbI 1 0 0 [InchMeHHBIH
KOHTPOJIb;

48. | Oxcuapl U TUAPOKCUIBI HATPUS U 1 0 0 IInceMeHHBIN
Kanust KOHTPOJIb;

49, | lllenoyHO3eMeIbHBIC METAILTBI — 1 0 0 [TuceMenHbI
KaJbIIMA U MarHuit KOHTpPOJIb;

50. | Baxuelime coeqMHEHNS KaIbIUS 1 0 0 IInceMeHHBIN

KOHTPOJIb;

51. | O0oO1IeHue crucTeMaTu3amus 1 0 0 Camoo1eHKa ¢

3HAHUH HCI0JIb30BaHHEM
«O11€HOYHOT O
JTUCTAY;

52. | KecTrkocTh BOABI U CIIOCOOBI €€ 0 0 IInceMeHHBIN
yCTpaHEeHHs KOHTPOJIb;

53. | Ilpaktuueckas pabora Ne6 mo reme |1 0 1 [IpakTnueckas
«OKecTKOCTh BOJIBI M METOJIBI €€ paborTa;
YCTPAHESHUSI»

54. | AnroMuHui 1 0 0 IInceMeHHBIN

KOHTPOJIb;

55. | AMdoTrepHbIe CBOICTBA OKCHIA H 1 0 0 [TucbmMeHHbIN




THIPOKCHU/IA KOHTPOJIb;
56. | Kenezo 1 0 0 [TuceMeHHBIH
KOHTPOJIb;

o7. | Okcuabl, THAPOKCUIBI U COJH 1 0 0 [TucbmeHHBIN
xenesa (Il) u sxenessr (1) KOHTPOJIb;

58. | O0o0O0IIeHNE U cuCcTEMATH3AIUS 1 0 0 Camoo11eHKa ¢
3HAHUM HCTI0JIb30BAHUEM

«O11eHOYHOT O
JTUCTAY;

59. | Ilpaktrueckas pabora Ne7. 1 0 1 [IpakTrdeckas
Pemenue skcriepuMeHTATBHBIX paborta;
3aga4 no reme: «BaxkHenmmue
METAJUTBI U UX COCTMHCHUS)

60. | BeruucieHus o ypaBHCHHUSIM 1 0 0 [TucbmeHHBII
XUMHYECKUX PEaKIUi, ECIIH OJIUH U3 KOHTPOJIb;
pEeareHTOoB JIaH B U30BITKE HITU
coaepkaT npuMecH. Berancnenus
MacCOBOM JIOJM BBIXOJIA TIPOIYKTA
peaxiu

61. | O0oOImEeHNe U cHCTEMAaTH3AIUS 1 0 0 [TuceMeHHBIH
3HaHUMU. KOHTPOJIb;

62. | KorrposbsHas padora Ned 1 1 0 [TucbmeHHBII
(mmarHocTUYecKasi KOHTPOJIbHAS KOHTPOJIb;
pabora 3a Kypc 9 kacca)

63. | BemecTBa u Matepuaibl B 1 0 0 [TuceMeHHBIH
TTOBCE/THEBHOM JKH3HH YEIOBEKA KOHTPOJIb;

64. | Xumudeckoe 3arps3HeHHe 1 0 0 [TucemeHHBIH
OKpY)KaroIEen CpeJibl KOHTPOJIb;

65. | Poss XuMuu B penieHun 1 0 0 [TucemeHHBIH
IKOJIOTHYECKUX ITPOOIIEM KOHTPOJIb;

66. | Pe3epBHbIil ypok. O600IIEHNE 1 1 0 0 YcTHBIN onpoc;
CUCTEMaTH3alusl 3HAHUN

67. | PesepBHbIil ypok. O600IICHNE 1 1 0 0 YcTHBIN onpoc;
CUCTEMaTH3alus 3HAHUN

68. | PesepBHbIil ypok. O000IIEHNE 1 1 0 0 YcTHBIN onpoc;
CUCTEMaTH3alus 3HAHUN

YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOT'O ITPOLHECCA




OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

8 KIIACC

Xumust. 8 knace/Pymsuruc I'.E., ®enpaman O.I°., AkunonepHoe o6mectBo «M3aarenbetBo «IIpocsenieHue»;
Xumusi: 3aTa4HUK ¢ «moMorTHuKoM»: 8-9 kimaccel / H.H. I'apa. — M.: IIpocBenienne

9 KUIACC

Xumus. 9 knace/Pymsuruc I'.E., ®enpaman O.I7., Akimoneproe obmiectBo «M3matensctBo «I[IpocBerieHue;
XuMusi: 3aJJa9HUK ¢ «moMoITHuKOM»: 8-9 kmaccel / H.H. I'apa. — M.: IIpocBenienue

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

8 KIIACC

1. Xumus. 8 kinacc/Pymsuruc I'.E., ®enpaman @.I., Akiiponeproe oomiectBo "M3aaTenscTBo
"IIpocBemenne”;

2. Xumus: ypoku B 8 kiI. : mocobue mst yaurtens /H.H.T'apa. — M.:IlpocBemenue;

3. Xumusi. 3amaqHuK ¢ "momMontHuKoM". 8-9 Kiacchl: mocodue s ydamuxcst 00neo0pa3oBar. yapexaeHul
/H.H.I'apa, H..T'aBpyceBa. — M.: IIpocBeienwue;

4. Xumus. Pabouas Tetpaap. 8 kiacc: mocobue yist ydanmxcst o0meo0pa3oBar. yupekIeHUH
/H.N.I'aBpyceBa.— M.: IIpocBemienue;

5. Xumus. [IporpamMmmsl 061eo06pazoBaTenbHbIX yupexkaeHuil. 8-9 knaccel. [Tocobue mis yautenei
001eo0OpazoBaTenbHBIX yupekaeHuii. basossrit yposens./I'apa H.H. — M.: TIpocBemnienue;

6. Xumus. 8-9 xmaccel. lunaktuaeckuit matepuan./Pagenkuii A.M. — M.: [Ipocserienue;

7. lupakTudeckre MaTepuaisl o XUMHH. 8 Kiacc : Ko BceM nerctByromuM yaeonukam / O. 0. IN'onuapyk. —
M.: Dk3ameH,;

8. Tpenaxép no xumuu: 8 kinacc: yueouuky I'. E. Pymsuruca, ®@. I'. ®enpamana xumus 8 kiace /MHUKHUTIOK
A.Jl. — M.: Dk3ameHn;

9. Terpaap ms npakTUYECKUX pabOT 1o xumuu kK yaeOHuky I'.E. Pynsutuca, ®@.I'. ®enpamana "Xumus. 8
knacc” / Mukutiok A.Jl. — M.: Dk3ameHn,

10. Xumust. TpeHUPOBOUYHBIE U MPOBEPOUHBIE pabOTHI 8-9 Kiacchl. y4ued. mocobue s odmeoOpa3zoBar.

oprauu3zaiuii /Pynenkuit A.M. — M.: IIpocBerenue;

9 KJIACC

1. Xumus. 9 xknace/Pymsutuc I'.E., ®enpaman O.I'., Akinoneproe o6miectBo "M3aarenscTBo
"ITpocBemenue”;

2. Xumus: ypoku B 9 k1. : moco6ue ans yaurtens /H.H.TI'apa. — M.:IIpocsenienue;

3. Xumusi. 3a1auHuK ¢ "nomMoutHukoM". 8-9 kiaccel: mocodue A ydamuxcs oomeoopazoBar. yupexaeHui
/H.H.T'apa, H.1.T'aBpyceBa. — M.: TIpocBerieHue;

4. Xumus. Pabouas TeTpans. 9 kiacc: nocoOue uist yyamuxcs o0meoopa3oBar. yupeskIeHUN
/H.N.T'aBpyceBa.— M.: IlpocBelienue;

5. Xumusi. [Iporpammel 0011eo0pa3zoBatenbHbIX yupexaeHuil. 8-9 kinaccsl. [locoOue mis yuurenei
obmreoOpazoBaTenbHBIX yupexaeHuil. ba3oseiii yposens./I'apa H.H. — M.: IIpocBemenue;

6. Xumus. 8-9 knaccel. Aunaktuueckuit Matepuai./Pagenkuit A.M. — M.: IIpocsenienue;

7. lupakTudyeckre MaTepralbl o XuMuH. 9 kiacce : ko BceM JeiictByronum yaeoHukam / O. FO. T'onuapyk. —
M.: Dk3ameH;



8. Tpenaxép no xumuu: 9 knacc: yueonuky I'. E. Pymsuruca, ®@. I'. ®enpnamana xumus 9 kinacc /MUKUTIOK
A 1. — M.: Dk3ameH;

9. Terpanp s mpakTu4eckux padboT no xumuu K yueOHuky I'.E. Pyn3uruca, ®@.I". ®enpamana "Xumus. 9
kiacc" / Mukutiok A.J[. — M.: Dk3ameH;

10. Xumust. TpeHUpOBOUYHBIE M TPOBEPOUHBIE PAOOTHI 8-9 Kilacchl. yued. mocobue A oomeoopa3zoBar.

opranm3zanuil /Pynenxuit A.M. — M.: [Ipocsemienue;
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

8 KIIACC

1. Poccuiickas anekTpoHHas mikosa. - https://resh.edu.ru/
2. Enunoe coaepxxanune odmiero oopasosanus. - http://school-collection.edu.ru/
3. Kypuan "Xumus u xuzup". - https://hij.ru/

9 KUIACC

1. Poccuiickast anektponHast mkoua. - https://resh.edu.ru/

2. Enunoe coaeprxanune odmiero oopasosanus. - http://school-collection.edu.ru/

3. Kypuan "Xumus u xu3up". - https://hij.ru/

4. O6pa3oBaTebHBIN MOPTAJ TS MOATOTOBKH K 9k3aMeHam: Penry OI'D. - https://oge.sdamgia.ru/
5. ®denepanbHbIil IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. - https://srtv.fcior.edu.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHHUE

MynbpTuMenuitHOe 000pyIOBaHKE

Kosnekun

1 OcHoBHbIE BUBI IPOMBIIIIEHHOTO ChIpbs. YacTts 1

2 OCHOBHBIE BH/BI TPOMBIIUIEHHOTO CBIPbs. YacTh 2

3 Meranibt

4 AnmtoMuHUI

5 Crexiio ¥ U3JIeusl U3 CTeKia

6 TorumBo

7 HedThb 1 poayKTHI €€ nepepadoTKu

8 IInactmaccel

9 Kayuyk u mpOJIyKThI €ro nepepadoTKu

10 [Ixamna TBEpmocTH

11 Habop XuMHUECKUX AJIEMEHTOB

Monenn

Habops! 1y MoenpoBaHust

1 HaGop TpadaperoB mojeneit aToMoB

2 HaGop i MOA€THUPOBAHUS 3JIEKTPOHHOTO CTPOECHHUS aTOMOB
3 HaGop ans MonenupoBaHus MOJIEKYJ HEOPraHUYECKUX COEAUHEHUN
4 HabGop 11 MOJEIUPOBAHUS MOJIEKYJI OPTAHUYECKUX COSTMHEHUI
5 HabGop mopeneir aToMOB ISl COCTABIICHUSI MOIEJICH MOJIEKYIT JTa0OpaTOPHBIMA
Monens "Kpucrannuyeckas perieTka’ 1eMOHCTpalmoOHHas

1 JIén

2 VYraekucaslii ras

3 Oynnepen

4 Anmas

5 I'padut

6 Okcua KpeMHHUS

7 Menp

8 Maruuit

9 Keneso

10 Kamennast conp

11 Monens cTpoeHre aroMma

OBOPYJOBAHME JUIA ITPOBEJAEHUSA ITIPAKTUHYECKHUX PABOT

W3meputenbHble NpUOOPHI

1. Becol Texanueckue 10 1000 r ¢ rupsimu

2. Becnl yuennueckue 10 200 r ¢ rupsimu (61010rHYECKHE)
3. Becs! ans ceimyunx MatepuanoB a0 200 r ¢ rupsmu 4.
Becs1 anexrponnsie DijitalScale

5. Tepmometp cnuproBoii o 1000C

6. Habop apeometpos (20 mit.)

HarpesarenbHble mpuOOpsI

7. HarpeBarenb Juist IPOOUPOK AIEKTPUUECKUN
8. bans naboparopHnas komounupoBatHas (bJIK)

9. ITnuTKa 3nekTpuyuecKkas oqHokoH(popoynas "Bacuimca"
10. CriuproBku 100 mn



11. CriuproBku 200 mn

JleMOHCTpalMOHHBIE

12. KoMmiekT nocy/isl AEMOHCTPALUOHHBIN C IPUHAUICKHOCTIMH

13. HaGop mo XxuMuu ¢ pe3b0OBBIMH COEMHEHUSIMH

14. TIpubop miist monydeHus u cobopa ra3oB (JEMOHCTPALIUMOHHBIN)

15. Habop mist snekTposin3a (JIeMOHCTPAIOHHBIH)

16. Cronuk no pEMHO-IOBOPOTHBIH € 2-M$l TIIOCKOCTSMU

17. Cromuk nogwemusiii 200x200 Mmm

18. Cromuk noasemubiid 150x150 mm

19. llItatuB 1151 XUMHUYECKUX CTAKaHOB

20. Irarus naboparopusiit xumuyeckuid (IL1JIX)

21. CnennanusupoBaHHble IPUOOPHI U annapatsl Annapat Kunna

22. Annapat 'opmana

23. [Ipubop Ans WUTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakluu OT YCIOBHM
24. TIpubop AJis MONTYISHUS TaTOUIATKAHOB

25. Ipubop a1 WUTIOCTPALIMK 3aKOHA COXPAHEHHS Ta30B

26. [Ipubop ans onpeneneHus: CocTaBa BO3ayxa

27. Ilpubop Ayt OKUCIIEHUS CITUPTA HAJl METHBIM KaTaIn3aTopoM

28. Ipubop ayist U3y4eHust ra30BbIX 3aKOHOB (J1a00paTOPHBIA)

29. Kononka aacopomnmonnas KA

30. O30HaTop

31. [Ipubop anst moTydeHus] paCTBOPUMBIX TBEP/IBIX BEIIECTB

32. MaruuTHas MeIajka ¢ MAHOMETPOM

33. pH-meTp

34. Anmnapar (ycTaHOBKA)JIs AUCTHIUISIIAN BOJIBI

35. AIIXP

KomruiexTsl 11 1a00paTOPHBIX ONBITOB U NPAKTUUYECKUX 3aHATHI M0 XUMHH
36. JIoTok ¢ mocyaoii U NPUHAMICKHOCTIMU JUIsl YYCHUYECKOTO SKCIIEPUMEHTA
37. Muxkposiabopatopusi o XUMUHU

38. HIIXJT Ne 568

39. IlItaTuB 1abopatopusrii (111J16)

40. Habop mo smekTposiu3y (71abopaTopHbIii)

41. [Ipubop Ans noaydeHHs TATOUAATKAHOB U CIOKHBIX 3(UPOB 1a00PATOPHBII
42. ITpubop ans nonaydeHus u coopa razos

43. Kommiekt npooupok (ITX-14, I1X-16) 10 mir.

44, Jlepxareib s MPOOUPOK
45. IItatus 1y mpoOUPOK
46. KoMmieKkT cTekIsHHbIX nanoyek 10 mir.

47. KOMIUIEKT CTEKISTHHBIX TPYOOUeK
48. Kommiekt mpo6ok

49. Yamku BbIIapUBaTEIbHbIC

50. JIokkH 1A COKUTaHUS BEIIECTB
51. IIynmel THTeIbHEIS



52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.

Turmm

Ilectuk u crynka

XUMHWYECKHUE CTaKaHbI CTEKI. EMK. S50 MII
XuMH4YecKkye cTakaHbl cTek. EMK. 100 M
XUMHWYECKHUE CTaKaHbI CTEKI. EMK. 250 M
BopoHku cTexisiHHbIE 1abopaTOpHbIE
N3mepurenbHbie TUIHHIPHI

Men3sypku

Konba nnockoaonHas

Boponka nenurenbHas



