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HHOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpaMma 1o XuMuu A5t 00y4Jaromuxcst 8 KI1accoB COCTaBlieHa Ha ocHoBe TpeOoBaHMi K
pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbl OCHOBHOTO 00mIero oOpa3oBaHus, Mpej-
cTaBJIeHHBIX B DeepaabHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO 00I1ero oopasona-
HUS, ¢ y4ETOM pacrpeeEHHBIX 10 KaccaM MPOBepsieMbIX TPeOOBaHUI K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTEIbHON TPOTrPaMMbI OCHOBHOT'O 00I1Iero 00pa3oBaHus U IEMEHTOB COAEPKAHNUS, IPEICTABICHHBIX
B YHUBEpCaJIbHOM KOJu(UKaTOpe 10 XMMHUH, a TaKKe Ha ocHOBe [IprmMepHOii nmporpaMMbl BociuTaHus o0y -
YAOIIUXCS MIPH TOJTYYEHHH OCHOBHOTO 0011ero obpasoBanus u ¢ yuétoMm Konnenuuu npemnogaBanus y4eo-
HOTO IpeameTa «XuMus» B 00pa3oBaTenbHbIX opranuszauusx Poccuiickoin @enepanuu, peaau3yrommx oc-

HOBHBIE 00111€00pa3zoBaTebHbIe Tporpammsl (yTB. Pemenunem Komnernn Munnpocsemnienus Poccun, mporto-
koia ot 03.12.2019 N [IK-48H).

Padouasi nporpamMmma pa3padoTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- @enepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O06 obpasoBanmu B Poccuiickoit
denepauuny;

— [Tpukaza Munnpocsemenust ot 31.05.2021 No 287 «O6 yrBepxaeHuu ¢eaepaabHOro
rocy/lapCTBEHHOI0 00pa30BaTEIbHOTO CTaH1apTa OCHOBHOTO OOIIEro 00pa3oBaHus»;

- CIT 2.4.3648-20;
- CaulluH 1.2.3685-21;

- [IpumepHoit pabouelt mnporpaMmbl OCHOBHOTO OOIIEro o0Opa3oBaHUS 1O XUMUU
(6a30BBIiT ypOoBEHB) (0100peHHON peneHneM (henepabHOrO y4eOHO-METOAMUYECKOT0 00bETUHEHHUS TI0
obmemy oOpazoBanmio, mpotokos 3/21 ot 27.09.2021 r.).

— OcHoBHo# oOpazoBarensHO# porpaMmbl MBOY «Xne6opoonast OCILL;

- VYyeonoro mrana MBOY «Xnebopoonast OCIL» na 2023-2024 y4ueOHbIi TOT;

- [Tonosxenust o padoueii mporpamme MBOY «Xnebopobuas OCILLDy.

- Opranu3aloOHHO-TEXHUYECKOE, METOIUYEeCKOoe W HH(GOPMALMOHHOE COIPOBOXKACHUS
co3manus B cyowrekrax Poccuiickoit @enepannu LenTpoB «Touka pocTay OCyIecTBISIET
®denepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOE yupexjaeHue «lleHTp mpocBeTHUTEeNbCKUX
WHANMATHB MWUHHCTEpCTBa TmpocBenieHus Poccuiickoir ®Denepanum» (mamee —
denepanbHblii  omeparop). Anpec  cairta:  http://mpcenter.ru  MeToauueckue
pexomenmanuu Ne TB-2610/02 ot 25.11.2022

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEIMETA «XUMMUSA»

Bxutan yuebHoro npeamera «Xumus» B JOCTHKEHHE II€JIell OCHOBHOTO O0IIero o0pa3oBaHus 00y-
CJIOBJICH BO MHOTOM 3HAQY€HHEM XMMUYECKOM HayKu B IO3HAHUH 3aKOHOB IIPUPOJIbI, B PA3BUTUU MPOU3BOIU -
TEJIBHBIX CHUJI OOIIECTBA U CO3/1aHUU HOBOM 0a3bl MAaTepUATbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK pacHpOCTpaHuiIa CBOE BIMsSIHHE Ha Bce o0nacTu
YeJI0BEYECKOro CYIIECTBOBaHMS, 3a/jajla HOBOE BUICHUE MHPA, CTaja HEOThEMJIEMbIM KOMIOHEHTOM MHUPO-
BOH KyJbTYpbl, HEOOXOAMMBIM YCIOBUEM KU3HU OOIIECTBA: 3HAHNE XUMUU CIIY’KUT OCHOBOM IS (POP MHUPO-
BAaHUSI MUPOBO33PEHUS YEJIOBEKA, €T0 MPEJICTABIEHUN O MAaTepUaIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb WUI-
patoT GpopMHUpyeMble XUMHEH MPeICTaBICHHs O B3aUMOIPEBPAIICHUIX SYHEPTUU U 00 HBOJIIOIINU BEIIECTB B
MIPUPO/IC; COBPEMEHHAsl XUMUS HalpaBlieHa Ha pelIeHre TI00aNbHBIX TPOOIeM YCTOMUHNBOTO Pa3BUTHS YeIlO-
BEUECTBA — CHIPHEBOM, PHEPreTHUUECKOM, MUIIEBOM M IKOJIOTHYECKON 0€30MacHOCTH, TPOOIIeM 3/IpaBooXpa-
HEHUSI.

B ycnoBusix Bo3pacTaroiero 3Ha4eHUs XMMHH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POITh
XMMHUYECKOTO 00pa3oBaHus. B 1uiaHe conmann3aiuy OHO SIBIISIETCS OJHHUM U3 YCIOBHUH (popMHUpOBaHUS HUH-
TEJUIEKTa JIMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSL.

CoBpeMEHHOMY YETIOBEKY XMMHUYECKUE 3HAHUS HEOOXOAUMBI JJIsl MPUOOPETeHUs OOMIEKYTbTYPHOTO
YPOBHSI, TTO3BOJIAIONIECTO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOU
KU3HU O0IIEeCTBa, ISl OCO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO U 37I0POBBIO JPY-
TUX, K OKpYKalolllel NpUpoaHON Cpefie, Al TPaMOTHOIO TOBEICHUS TPU UCIOJIb30BaHUU Pa3INYHbIX MaTe-
pHaJIOB M XUMHUUYECKHUX BEILIECTB B MOBCEHEBHOM KU3HU.

Xumuueckoe 00pa3oBaHNe B OCHOBHOM IIKOJIE SBJSIETCS 0a30BBIM IO OTHOIIEHUIO K CUCTEME 00IIEero
XUMHYECKOTO oOpa3oBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peain3yeT MPUCYIIHE O0IIeMy


http://mpcenter.ru/

XUMHUYCCKOMY OGpaBOBaHI/IIO KIIFOYCBBIC HCHHOCTH, KOTOPBIC OTPAKAIOT roCyAapCTBCHHLIC, 06IJ_[CCTBCHHBIe u
WHIMBUIYAJIbHBIE MOTPEOHOCTH. DTUM ONpEIEAETCS CYIIHOCTh O0IIEH cTpaTerun 00y4eHus, BOCIUTAHUS U
pa3BUTHS 00YUAIOIIUXCSI CPECTBAMH YICOHOTO MPEIMETa « XUMUS.

N3zyuenue npeamera: 1) cmocoOCTBYET peain3aliii BO3MOKHOCTEH I CaMOPa3BUTHS ¥ (POPMUPOBa-
HUS KYJIbTYpBl JIMYHOCTH, €€ o0miell 1 (GyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOATEIBHON y4eOHO! e TeNbHO-
CTH, SKCIICPUMCHTAJIBbHBIX U UCCJICA0OBATCIIbCKHUX YMeHI/If/'I, HGO6XOI[I/IMI)IX KaK B HOBCCIIHCBHOﬁ KHU3HU, TaK U
B TIPO(ECCHOHATBHON IEATEIIPHOCTH; 3) 3HAKOMUT CO CIIeNU(PUKON HAYYHOTO MBIILICHUS, 3aKJIabIBACT OC-
HOBBI LCJIOCTHOT'O B3IJIAAa HA CAUHCTBO IPUPOJbI U YCJIIOBCKA, ABJISACTCA OTBCTCTBCHHBIM 3TAIllOM B (bOpMI/I-
POBAaHUHU E€CTECTBEHHO-HAYYHOUM IPAMOTHOCTH TOAPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO
OTHOIICHUA K €CTCCTBCHHO-HAYUYHBIM 3HAHUAM, K IPUPOAC, K YCJIIOBCKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHUYECKOC
00pa3oBaHUE TKOJIHHUKOB.

HasBannbie HanpaByieHUs] B 00y4eHUHM XUMUH 00ECTIEUnBAIOTCS CTICIM(PUKON COACpKAHUS TIPEIMETA,
KOTOpBII\/JI ABJISICTCA NMEAArOri4CCKr aJaliTUPOBAHHBIM OTPAKCHHUEM 0a30BOi HAayKU XMMHUHU Ha Ol'IpeI[eJ'IéHHOM
arane e€ pa3BUTHSL.

Kypc XuMuu 0CHOBHO IIKOJIbI OPHEHTUPOBAH Ha OCBOCHHE 00YYAIOIIMMHUCS OCHOB HEOPTaHUYECKOMN
XHUMHHU U HEKOTOPBIX HOHITHHU U CBGI[GHHI;’I 00 OTACIBHBIX o0OBeKTax OpFaHI/IquKOﬁ XUMHUH.

CrpykTypa conepxanus npeamera chopMUpPOBaHa HA OCHOBE CHCTEMHOT'O TOIX0/1a K €r0 U3y4CHHIO.
COHCp)KaHI/IC CKJIaAbIBACTCS N3 CUCTCMBbI MOHATHU 0 XUMUYECKOM DJIIEMEHTE U BCIIIECCTBEC U CUCTEMBbI HOHATHHU



0 XUMHYeCKOU peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHBI M0 MPHUHIHUITY TOCIEI0BATEIBHOTO
pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO y4e-
HHUs KaK OCHOBBI BCETO €CTECTBO3HaHUsA, ypoBHs [lepuoaudeckoro 3akona [I. 1. MeneneeBa kak OCHOBHOIO
3aKOHA XMMUHM, YUEHHS O CTPOCHUU aTOMa U XUMHUUECKOH CBSI3U, IPEICTaBICHUN 00 3JEKTPOIUTUYECKOH TuC-
COLIMALIMHU BELIECTB B pacTBOpax. TeopeTnuecknue 3HaHNUs pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPUUYECKHU I10JIY-
YEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K JIPYrOMY, BBITIOJHSSA
GbyHKIMU 00BSCHEHHUS M IPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U BO3ZMOKHOCTEH MPAKTUYECKOTO NMPUMEHE-
HUS U MOJTY4YEHUS U3ydaeMbIX BELLIECTB.

Taxas opranusanus coaep:kaHus Kypca criocoOCTBYET IPEACTaBICHUI0 XMMUYECKON COCTaBIISIONIEH
HAy4YHOU KapTHUHBI MHpA B JIOTHKE €€ CUCTEMHOU MpUpobsl. Tem caMbiM 0OecrieunBaeTcsi BO3MOXKHOCTH (op-
MHUPOBaHMS Y 00y4aroIKUXCsl HEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HaHHMIO U METOJAaM IO3HAHUS B HayKe.
BaxxHo Takke 3aMEeTUTbh, YTO OCBOCHUE COJEPKaHMS Kypca IMPOUCXOAUT C NIPUBJICUCHUEM 3HAHUN U3 paHee
M3YYEHHBIX KypcoB: «OKkpyxaromuiit Mup», «buonorus. 5—7 knaccs» U «Pusmka. 7 Kiaacey.

HEJIX U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K nampaBiieHnio epBOCTENIEHHONW 3HAYMMOCTH TP peaju3aiui 00pa3oBaTeNbHbIX (DYHKIIMN mpe-
MeTa «XUMUS» TPaJAULMOHHO OTHOCAT (POPMHPOBAHHME 3HAHUN OCHOB XMMHUYECKOW HAayKH Kak 00JiacTH co-
BPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUECKON IEATETFHOCTH YeJIOBEKAa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPO -
BOW KYJIBTYpBI. 3a/1ada MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBl XUMHUUECKHX 3HAHUM — BaKHEHIITUX
(hakTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, TOCTYIMHBIX 0000IEHNH MUPOBO33PEHYECKOTO Xa-
pakTepa, si3bIka HayKH, 3HAaHUH O HayYHBIX METO/aX W3yUYEHHUS BEIIECTB U XMMUYECKUX PEaKIIUi, a TAKKE B
(hopMUPOBAaHUH U PA3BUTHH YMEHUM M CIIOCOOOB ACSITEIBHOCTH, CBSI3aHHBIX C TUTAHUPOBAHHMEM, HaOJIO/e-
HUEM Y TIPOBEJICHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TTpaBUI 0€30M1acHOTO OOpaIIeHus ¢ Belle-
CTBaMU B TIOBCETHEBHOM KU3HU.

Hapsny ¢ aTum nienu uzydeHus npeaMera B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HO-
BBIX TIPHOPUTETOB B CUCTEME OCHOBHOTO 001Iero oopazoBanusi. Ceroans B 0Opa3oBaHUM 0C000 3HAYMMOMN
MPU3HAETCS HANIPABJIEHHOCTh O0Y4YeHHs HAa Pa3BUTHE U CAMOPA3BUTHUE JIUYHOCTH, (POpMHUpOBAHUE €€ UHTEI-
nekTa 1 oOuieit KynpTypsl. O0yueHHe YMEHUIO YYUTHCS U MPOJ0JIKAaTh CBOE 00pa30BaHNE CAMOCTOSITEIBHO
CTAaHOBUTCS OJHOM M3 BaKHEHIINX (QYHKIIMHA YICOHBIX TPEIMETOB.

B ces3u ¢ smum npu uzyuenuu npeomema 6 0CHOSHOU wWKoIe OOMUHUPYIOWee 3HaYeHue npuodpenu
makue yenu, KaxK:

- (hOpMHPOBAHKE HHTE/UICKTYaJIbHO Pa3BHTOM JIMYHOCTH, TOTOBOW K CamMo00Opa3oBaHUIO, CO-
TPYOHHYECTBY, CAMOCTOSTCIIbHOMY IPHHITHIO PEIICHHH, CIIOCOOHOW aaanTHpPOBAThCS K OBICTPO MEHSIO-
IITUMCS YCIIOBHSIM YKU3HU;

- HAIPaBJICHHOCTh O0YYEHUS Ha CHCTEMATUYECKOE MPHOOIICHUE YIalTUXCS K CAMOCTOSTEIIbHON
M03HABATEIBHOH JCATEIBHOCTH, HAYYHBIM METOIaM TIO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIO-
COOHOCTEN K XUMMH;

- obecrieueHrne yclnoBUi, CIOCOOCTBYIOMIMX MPHUOOPETEHUIO0 00YYAIOIIMMHUCS OIBITa Pa3HO00-
pa3Hoi JACSATEIbHOCTH, MO3HAHUSA U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIIHI), HUMEIO-
IIMX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUIOB JICSITEIBHOCTH;

- (dhopMupoBaHHe YMEHUN OOBSICHATH U OIICHUBATh SABIICHUS OKPYKAIOIIEr0 MUPa HA OCHOBAHHUH
3HAHWI U OTIBITA, IOMYYSHHBIX MPU U3YUYEHUU XUMUH;

- (dhopMupoBaHue y 00yJaroNINXCsi TYMAaHUCTUYECKUX OTHOLIEHUH, TOHUMAaHUS [ICHHOCTH XHUMHU-
YeCKUX 3HAHWUN IS BEIPAOOTKH IKOJOTHYECKH 11e71eCO000pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAeATeIbHO-
CTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHUBAIMU K 00YUEHHUIO, CHIOCOOHOCTE K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHUS 00IIIeYEIOBEYECKHIX [EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MOl U HAmpaB-
JIEHHOCTH JallbHEHNIIero 00ydeHusl.



COJAEPKAHME YYEBHOI'O ITPE/IMETA

IlepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumun. Ponbs XumMuu B xKU3HU desioBeka. Tena u Benjectsa. usnyeckue CBOMCTBA BEILIECTB.
ArperatHoe coctosiHue BenlecTB. [IoHATHE 0 MeTOaxX MO3HAHUS B XUMHUU. XUMHUSI B CUCTEME HayK. YucThle
BemlecTBa U cMecu. CrocoObl pa3ielIeHus: CMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dJIeMEHThl. CUMBOJIbI XMMHUYECKUX 3JIEMEHTOB. IIpocTbie U ciiox-
HbI€ BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BewecTB. OTHOCHTENbHAsE aTOMHAas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast 1011 Xumuye-
CKOTO 3JIEMEHTa B COEMHEHUH.

Ou3nyecKkue U XUMHUYECKUE SIBICHUA. XHUMUYECKass peakiusi U e€ NPU3HAKU. 3aKOH COXPAHEHUs
Macchl BelecTB. XuMuueckue ypapHeHus. Kiaccuukanus XUMHUECKUX peakiuil (COeIUHEHMs, pa3ioxKe-
HUS, 3aMeNIeHHs, 0OMEeHa).

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCY/IOH, ¢ MpaBWJIaMH paboThHI B Jlaboparo-
puu 1 npuéMamu oOpaleHus ¢ 1abopaTopHbBIM 000PYA0BAHUEM; U3YUEHHUE U ONHCaHNE PU3NYECKHX CBOWCTB
00pa310B HEOPraHNYECKUX BEILECTB; Ha0oIeHNe (pr3nuecKkuXx (IU1aBJIeHuEe BOCKa, TassHUE JIb/a, paCTHpaHue
caxapa B CTYyIKe, KHUIIEHHE U KOHJAEHCalus BOJbl) U XUMUYECKHUX (TOPEHHE CBEYM, MPOKAINBAHUE MEIHOU
MIPOBOJIOKH, B3aUMO/ICHICTBUE Mella C KUCIOTOW) SIBJICHU, HaOIt0/IeHUE U ONMCAaHUE TPU3HAKOB MPOTEKAHUS
XMMHMUYECKUX peakluil (pa3fokeHue caxapa, B3auMoIeHCTBHUE CEPHOM KUCIIOTHI ¢ XJIOPUAOM Oapus, pa3ioxe-
Hue ruapokcuna meau(ll) mpu HarpeBanuu, B3anMoielicTBHE xKeme3a ¢ pactBopoM conu meau(1l)); msyuenue
CHoco00B pa3zeneHus cMecel (C MOMONIbI0 MarHUTa, PUIbTPOBAHKE, BhIIAPUBAHUE, TUCTHILISALUSA, XpoMa-
Torpadusi), MPOBEIEHUE OYUCTKU MOBAPEHHON COJIM; HAOIIOJEHNWE U OINHCAHUE PEe3yJbTaTOB MPOBEICHUS
OTIbITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl; CO3/IaHuE MOJIesIel MOJIEKYI (IIapOCTEP KHEBBIX).

BaxHeiilmue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciaopon — anemeHT u mpoctoe BeniectBo. Haxoxnenune
KHCJIOPO/JIa B Ipupoe, GU3NUECKUe U XUMUYECKUEe CBOMCTBa (peakiuu ropenust). Okcuapl. [Ipumenenue kuc-
sopojaa. CrocoObl MOy4eHHs] KHCIOPOia B JIAOOpAaTOPUHU U MIPOMBINIICHHOCTH. KpyroBopoT kuciopoaa B
npupojie. O30H — auIOTPOIHAsE MOIU(PHUKAIINS KHCIOPOIa.

TennoBoit 3P heKkT XUMUIECKON peakiny, TEPMOXUMUYECKHAE YPAaBHEHHUS, DK30- U SHIOTCPMUUCCKHE
peakuuu. TOIIMBO: Yyrojib U MeTaH. 3arps3HEHUE BO3/yXa, YCUICHUE MApHUKOBOTO 3 (deKTa, pa3pyliecHre
030HOBOTO CJIOS.

Bonopon — aneMeHT u nipoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupoe, Gu3ndeckue u XuMu-
YECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI TosydeHus. KuciaoTel u comu.

KomyectBo BemectBa. Mousb. MosisipHast macca. 3akoH ABoraipo. MosisipHbIi 00bEM Ta30B. PacuéThr
110 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBOMCTBa BOJIbl. Bosa kak pactBopurenb. PactBopsl. HackilieHHbIE M HEHACHIIIICHHbBIC
pactBopbl. PacTBOpUMOCTB BeliecTB B BoJie.MaccoBas J10Jis BEIIECTBA B pacTBOpPE. XMMHUUECKHUE CBOMCTBA
BOJibl. OcHOBaHus. Poib pacTBOpOB B IPUPOJE U B )KU3HU yesnoBeka. KpyroBopot Bobl B mpupoje. 3arpss-
HEHHME TPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenuit. Oxcuapl. Knaccuduxaius okcuuoB: coieoOpaszyro-
e (OCHOBHBIE, KUCTIOTHBIE, aMPOTEpHBIE) U HecoeoOpasyromue. HomeHnknatypa oKCua0B (MEXIyHapOI-
Hasl ¥ TpuBUaibHas). OU3nUecKre U XMMHUECKHe CBOICTBa OKCUAOB. [loyueHne OKCHIo0B.

OcHoBanwus. Knaccudukaius ocHOBaHUH: MIETOYN U HEPACTBOPHUMEBIE OCHOBaHMs. HoMeHkmatypa oc-
HOBaHUH (MEXIyHapoaHas U TpuBUaibHas). Dusnueckue U XuMudeckue cBOMCTBa ocHOBaHMM. [lonmyuenue
OCHOBAHUIA.

Kucnotel. Knaccudukanus kucnot. HomeHknatrypa Kuciot (MexayHapoaHast U TpuBUaibHas ). Duzu-
YECKUE U XMMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTr MetauioB H. H. bekerosa. I[lomyduenue kucnor.

Comu. Homenknartypa cosieit (MexayHapoIHasi ¥ TpUBHANbHAas ). DU3UYECKHE U XUMHUECKHE CBOMCTBA
couiei. [lomydenue coien.

['eneTnueckast CBA3b MEXIy KJacCaMU HEOPraHUUYECKUX COECTMHEHUM.

XUMUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE ONPEEICHUE COJIepKaHUs KUCIOpoaa B BO3AYyXE; MOJIY-
4YeHne, COOMpaHue, pacro3HaBaHue H U3YUYEeHUE CBOMCTB KHCIOPO/1a; HAOII0AeHHE B3aUMO,ICHCTBUS BEILIECTB
C KHCJIOPOJIOM H YCJIOBHS BO3HUKHOBEHUS U MPEKpalleHus TopeHus (Moxkapa); 03HaKOMIIEHHE ¢ 00pa3iaMu



OKCHJIOB U OINMCaHHWE MX CBOWCTB; MOJIydeHHE, COOMpaHKe, Paclo3HABAHUE M U3yYCHHUE CBOMCTB BOJOPOJA
(ropenue); B3aumoeiicTBre Bogopoaa ¢ okcuaom mMeau(Il) (Bo3M0KHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB);
Habro1eHNe 00pa3ioB BEIIECTB KOJMYECTBOM | MOJIb; HCCIIEIOBAaHHE OCOOCHHOCTEH pacCTBOPEHHUS BEIIECTB
C pa3JIMYHON PaCTBOPUMOCTBIO; MPUTOTOBIECHUE PACTBOPOB C OMPEACIEHHON MACCOBOM J0JIEM PacTBOPEH-
HOTO BEILIECTBA; B3aUMOJEHCTBHE BOIbI C METAJIJIaMU (HaTPUEM U KajbIMEM) (BO3MOYKHO HCIIOJIb30BaHUE BU-
JIeOMaTepHAaJIOB); ONPeIeIEHUEe PACTBOPOB KUCIIOT U IIEJI0YEH C MOMOIIBIO0 HHINKATOPOB; UCCIIEOBAHHE 00-
pa3LoB HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB; HAOJIIOJIEHUE U3MEHEHUS OKPAcKH MHAUKATOPOB B
pacTBopax KUCIOT U IIeJ04eil; u3yuyenue Bzaumojeiicteus okcuaa meau(ll) ¢ pactBopom cepHOi KMCIOTHI,
KHMCJIOT ¢ METAJUIAMH, PEAKLUN HEUTpaIM3aLMK; ITOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJ-
HOTO MeTajyla JPYrdM M3 pacTBOpa COJIM; PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad no Teme «Baxueimue
KJIaCChl HEOPraHUUECKUX COECAUHEHUI».

Ilepuonnuecknii 3axon u Ilepuoanueckas cucreMa xXumu4eckux 3j1emenTon /1. U. Menpeneena.
Crpoenne aToMoB. XuMnueckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[IepBble monbITKM K1accu(PUKALMN XUMUYECKUX 1eMEHTOB. [IoHATHE O IpymNIax CXOIHBIX 3JIEMEHTOB
(11e7I0YHBIE U LIEJIOYHO3EMEIbHbIE METAIbl, TaJOr€Hbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT
am(oTepHbIE OKCUBI U TUIPOKCUIBIL.

[Iepnoanueckuit 3axoH. lleproanyeckas cucrema xumuueckux anemeHnToB [l. 1. Menneneesa. Ko-
pOTKOTepHoIHAs U JUITMHHOIepuoAHas ¢opmbl Ilepunonnyeckoil cucTeMbl XUMUYECKHX dieMeHToB [l
N. Menneneesa. Ilepuonpl u rpynmnsl. @U3NYECKH CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpHUOJA U
TPyl AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMOB NepBhIX 20 xuMHuuecknux emMeHToB Ileproanueckoit cucrems! 1. M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro nojoxxeHuto B [lepuoauueckoii cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMUYECKUX JIEMEHTOB, METAJUINYECKUX U HEMETAII-
JINYECKUX CBOMCTB 10 rpynnaM u nepuoaam. 3uauenue [lepuoanueckoro 3akona u [leproanueckoit cUCTEMBI
XUMHUUYECKUX AJIEMEHTOB JJIsl pa3BUTHS HAyKu U npakTuku. Jl. 1. MenzaeneeB — y4€HbIi U Ipak JaHUH.

Xumnueckas cBs3b. KoBaeHTHas (1MoJisipHas M HEMOJISIpHAst) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMHU-
YECKUX IEMEHTOB. MOHHas CBA3b.

Crenensp okucieHus. OKACIUTEIBHO-BOCCTAHOBUTENBHBIE PeakMy. [Iponeccsl OKUCIEHNs B BOCCTA-
HOBJICHHs. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUUECKUH 3KCIIEPUMEHT: H3ydeHHe 00pa310B BEIIECTB METAIIJIOB U HEMETAJIJIOB; B3aUMO/JIeHcTBIE
TMAPOKCUA LIMHKA C PACTBOPaMU KUCJIOT U LIEJIOYEH; NMPOBEIEHHUE OIBITOB, MLUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI (TOPEHNE, PEAKLIUH Pa3JI0KEHUS, COCTUHEHNUS).

Me:knpeaMeTHbIe CBSI3U

Peanusanus MEXNpeIMETHBIX CBSI3CH MPU M3YYCHHH XUMHU B 8 KJIacce OCYIIECTBISIETCS Yepe3 HC-
M0JIb30BaHKME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMN, TaK U TOHITUH, SBJISIOIIUXCSA CUCTEMHBIMH IS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011re eCTeCTBCHHO-HAYYHbIC MOHATHS: HAYYHBIH (AaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaIHM3, CHHTE3,
Kaccu(UKaIysi, IEPUOIUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJCIUPOBAHNE, H3MEPEHUE, MOICITh, SIBJIC-
HHE.

dusnKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOTIbI, PaJAHOAKTUBHOCTD, MO-
JIeKyIa, SJCKTPUIECKUI 3apsijl, BEUIECTBO, TEJO0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, PU3HUECKHUE
BEJIMYUHBI, CIUHULIBI U3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, 6nochepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TIOPO/IbI, TIOJIE3HBIE HCKOTTAEMbIE, TOTLTUBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

W3yueHne XuMHuH B 8 KJ1acce HAMpaBJICHO HA JOCTHKEHUE 00YJarOMUMUCS JIMYHOCTHBIX, METaIpeI-
METHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOCHUS y4€OHOTO MpeaAMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PEe3yJabTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
X0JIe 00YYCHHUSI XUMHH B €IMHCTBE YI€OHOU M BOCITUTATEIILHOM JIesiTeIbHOCTH OpraHn3ainuy B COOTBETCTBUN
C TPAIUIIMOHHBIMH POCCHHCKUMHU COIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBCHHBIMHU I[CHHOCTSMU, TIPHHS-
THIMH B 00IIIECTBE MPaBUJIAMH ¥ HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIEccaM CaMOITO3HAHUS, caMopas-
BUTHS M COLUATTU3AMNH 00yJarOUXCsl.

Jluunocmmusie pesyibmambl ompasicaroni C¢0pMMp0661HHOCI’I’lb, 6 Nom qucije 6 vacmu.

IMaTpuoTHYECKOr0 BOCTIMTAHMS

1) 1IeHHOCTHOTO OTHOIIEHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY M HAYy4HOMY Haclie-
JIUI0, TIOHUMAaHUSI 3HAYCHHUST XUMHYECKON HAyKd B KU3HHU COBPEMEHHOTO OOIIEecTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHON MH(pOPMAIIME O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUSAX MHUPOBOU M OTEUYECTBEHHON XWMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'paxxmanckoro BoCnMTaHUs

2) MpEACTABJICHUA O COOUAIIBHBIX HOpMax M IpaBUJIaX MEXKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOM KOMITIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOMN, Y4eOHO-HCCIIe10BATENbCKOM, TBOPUECKON U
NPYrux BUAAaX AESTEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH AEATEIbHOCTU MPU BHIOTHEHUH
y4eOHBIX, IO3HABATEINIbHBIX 33/1a4, BBIIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3JaHUH YUE€OHBIX IPOEKTOB,
CTpEMJIEHHS K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOILY B ITpoLecce ITON ydeOHON AesITeIbHOCTH; TOTOBHOCTH
OLIEHUBAaTh CBOE IMOBEACHUE U MOCTYNKH CBOMX TOBapHUIIEH C MO3MLIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEACTBUI NTOCTYIIKOB;

ILleHHOCTH HAYYHOTO IO3HAHUS

3) MHPOBO33PEHYECKHUX MPEICTABICHHUIT O BEIIECTBE U XUMUYIECKOHM PEaKIMU, COOTBETCTBYIOILIMX CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU M COCTABJIAIOIIUX OCHOBY JUIsl TOHUMAHUS CYIIHOCTH Hay4yHOU Kap-
THUHBI MUPA; IPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3SX YEIOBEKa C
MIPUPOIHOM CPEZIo, O POJIM XMMUU B MIO3HAHUU ATHX 3aKOHOMEPHOCTEHH;

4) no3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHUI 0 XUMUH, HEOOXOIUMbIX
Ui 00bSICHEHUS HAOII0aeMbIX MTPOLIECCOB U SIBJICHMIA;

5) no3naBarebHON, HHPOPMAIIMOHHOW U YUTATEIBCKON KYJIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOS -
TeIbHOW paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMN JHUTEPATYpOH, JOCTYMHBIMH TEXHUYECKUMHU Cpell-
CTBaMU MH(POPMAIIUOHHBIX TEXHOJIOTU;

6) uHTEepeca K 00YYCHHUIO M TIO3HAHHIO, JTF0003HATEIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM000pa-
30BaHUIO, MPOECKTHOW U HCCIIENOBATEIBCKON NESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBJICHHOCTH U
ypOBHsI 00y4ueHUS B JallbHEHIIIEM;

®opMHUPOBaHNS KYJIbTYPbI 310POBbS

7) 0CO3HAHUS LICHHOCTH KHU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3[J0POBBIO, YCTAHOBKH Ha 3/10-
POBBIil 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUI U HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOIEHHS aJIKOTOJI,
HapKOTHKOB, KypeHHUs1), HEOOXOAMMOCTH COOJIOACHUS MpaBuil 0€30MacHOCTU NMpHU OOpALIEHUH C XUMHUYe-
CKUMM BEIIECTBAMU B OBITY U pPeaibHOH KU3HHU;

Tpyaosoro BocnnuraHus

8) mHTEepeca K MpaKTHYECKOMY H3Y4eHHIO Mpodeccuii U Tpyaa pa3IuyHOTro Po/ja, YBaXKEHUE K TPYILY
U pe3yJibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM UMCIIE HA OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUMN 110 XU -
MUH, 0CO3HAHHOTO BbIOOPA MHAMBUIYaIbHOM TPASKTOPHHU MTPOAODKEHHS 00pa30BaHUA ¢ YUETOM JTMUHOCTHBIX



WHTEPECOB U CIMOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycnenrHoi npodeccuo-
HaJIbHOU ACATCIIBHOCTU U pa3BUTUA H€O6XOI[I/IMLIX YMeHHﬁ, TOTOBHOCTD aJaliITUPOBATHCA B HpO(i)eCCI/IOHaJIB-
HOU cpene;

JKOJIOTHYeCKOr0 BOCIIUTAHUS

9) 3KOJIOTUYECKH 11e7eCO00Pa3HOr0 OTHOLICHUS K MPUPOJIC KaK UCTOYHUKY )KU3HU Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMsI, IOHUMaHUS LIEHHOCTH 3J0pOBOro U 0e301acHOro oopasa KU3HH, OTBETCTBEHHOI'O OTHO -
LIEHUS] K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO, OCO3HAHUSI LIEHHOCTH COOJIIO/IEHUS TTpa-
BUJI 0E30MIACHOTO MOBEJICHHS IPU paboTe C BEIIECTBAMHM, a TAK)KE B CUTYALUAX, YIPOXKAIOUINX 3I0POBBIO U
JKU3HH JTIONCH;

10) crocoOHOCTH PUMEHSATH 3HAHUS, MOJIY4aeMbIe PH U3YYCHUN XUMUH, ISl PELICHHS 3a1a4, CBsI-
3aHHBIX C OKPYKaIOLEH IPUPOAHON CPENIOH, ITOBBIIIEHNS YPOBHS 3KOJOTHYECKON KYJIbTYPbI, OCO3HAHUS IJ10-
0aIBPHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IMyTel X pelIeHus] HOCPEICTBOM METOJI0B XUMUMU;

11) 5KOJOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B TI03HABATEIILHON, KOMMYHHKATHB-
HOW M COLMAIBHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocTaBe meTanpeaMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBIE JUIsl (POPMUPOBAHUS MUPOBO33PEHUS
oOl1ieHay4Hble TIOHATUS (3aKOH, TeOpUsl, MPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U Ap.),
KOTOPbIE HCIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX yUEOHBIX MpeJIMeTax M MO3BOJIAIOT HA OCHOBE 3HAHUU U3
3TUX MPEAMETOB (POpMHpPOBAThH MPEACTABICHHE O LEIOCTHOM HAaydYHOW KapTHHE MUpA, U YHUBEPCAJIbHBIE
yueOHbI€e 1elicTBUA (TI03HAaBaTeIbHbIe, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPbIE 00ecednBatoT popMu-
pOBaHNE TOTOBHOCTH K CAMOCTOSATEILHOMY IJIJAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOM! AEATEIbHOCTH.

Memanpeomemuvle pe3yromamsl 0C80eHUs 0OPAZ08AMENLHOU NPOSPAMMbL NO XUMUU OMPAXCAIOM
081a0eHUe YHUBEPCAIbHbIMU NO3ZHABAMENbHBIMU OCUCMBUIMU, 8 MOM YUCTIe:

ba3oBbIMY JIOTHYECKHUMH JeliCTBUSIMH

1) yMeHHEM HCIOJB30BaTh MPUEMBI JIOTHUYECKOTO MBIIICHUS IPU OCBOCHHUW 3HAHUM: PacKphIBAaTh
CMBICJT XUMHYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JIPY-
TUMU TIOHSATHUSMH ), UCTIOJIL30BaTh MOHATHS /7151 OOBSICHEHUS OTACIIbHBIX (PAKTOB U SBJICHUI; BEIOMPATH OCHO-
BaHMS M KPUTEPUHU JUTSI KITACCH(PUKAIIMM XUMHYECKHX BEIIECTB M XUMUYECKUX PEAKIUI; YCTAaHABIMBATD MPH-
YUHHO-CJICJICTBEHHBIC CBS3U MEXIY OOBEKTAaMU W3YYCHHS; CTPOHUTH JIOTHUYECKUE PACCYKIACHUS (MHIYKTHB-
HBIE, ICTYKTUBHBIC, TI0 aHAJIOTHH); IeJaTh BEIBOBI U 3aKITIOUCHUS;

2) yMEHHEM TMPUMEHSTH B IIPOIECCE MO3HAHMS MOHATHS (IIPEAMETHBIC U METAIIPEAMETHBIE), CAMBOJIH-
YecKue (3HAKOBBIC) MOJICIIH, MCIOJIb3YeMbIe B XUMUH, MPEOOPa30BbIBATh IITUPOKO MPUMEHSIEMbIC B XUMHUHU
MOJIETbHBIC TTPEICTABICHUSI — XUMUYECKUM 3HAK (CHMBOJI JIEMEHTA), XUMUYecKass (opMyia U ypaBHEHHUE
XUMHUYECKON peakluu — IMpHU pelIeHHH y4eOHO-TI03HABATEeNbHbIX 331a4; ¢ YUETOM STHUX MOJEIbHBIX Mpel-
CTaBJICHUN BBISBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU M3Y4aeMBIX OOBEKTOB — XUMHYECKHX
BEILIECTB U XMMHUYCCKUX PEaKIMil; BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJICTBCHHBIC CBS3H H
MIPOTUBOPEYUS B U3Y4aEMBIX MpOIeccax U SBICHUSX; MpeiaraTh KPUTEPUU IJIs BBISBICHUS STUX 3aKOHO-
MEpHOCTEH 1 MPOTUBOPEUHI{; CAMOCTOSTENBHO BHIOMPATh CIOCO0 pelieHus yueOHOU 3a1auu (CpaBHUBATh He-
CKOJIbKO BapUaHTOB pEIICHHMs], BEIOMpATh Hanbosee MOAXOAAIUI C YIETOM CaMOCTOSITENbHO BbIJIEIEHHBIX
KpPUTEPHEB);

ba3oBbIMM McCCI€0BATEILCKUMH JAeiiCTBUSIMHA

3) yMeHHEM HCI0Ib30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHHUS, a TAKXKE B
KayeCTBE OCHOBBI 11 (DOPMHUPOBAHMSI TUTIOTE3HI IO IPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KJICHUM;

4) nproOpeTeHUE OTIBITA M0 TNIAHUPOBAHUIO, OPTaHU3AIHH M IPOBEACHUIO YICHUYECKHX IKCIIEPHMEH-
TOB: yMEHHUE HAOIIOAATh 3a XOJIOM IMPOIIecca, CAMOCTOSITETFHO MTPOTHO3UPOBATh €0 Pe3yabTaT, PopMyIHupo-
BaTh 0000IIEHNUS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEIOBAHUS, COCTABISATH OTUYET O MPO-
JenanHoi pabore;



Pa6oToii ¢c nndopmanmeit

5) yMeHHEM BBIOUPATH, aHATU3UPOBATh M HHTEPIPETUPOBATh HHOOPMALIMIO PA3IMYHBIX BUIOB U (OPM
IIPE/ICTaBJICHMS], [TOJIy4aeMYI0 U3 Pa3HbIX MCTOYHMKOB (Hay4HO-IONYJSpHAsl JIMTEPATYpa XMMHUECKOIO CO-
JiepXKaHus, CIPaBOYHbIE T0COOMS, pecypchl IHTepHEeTa); KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U HEZO-
CTOBEPHYIO HH()OPMAIHIO;

6) yMeHHEM NPUMEHSATh Pa3IMYHbIC METObI M 3aIPOCHI IIPU TIOUCKE B 0TOOpE MHPOPMAIIUU U COOT-
BETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIsl BBINIOJIHEHUS YUE€OHBIX U II03HABATEIbHBIX 33a4 ONpPeAEIEHHOIO
TUTIA; TPHOOPETEHNE OIBITa B 00JIACTH MCIOJIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHBHBIX TE€XHOJIOTHH,
OBJIAZICHUE KYJIBTYpOW aKTHBHOTO HCIOJIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSITEIbHO BHIOU -
patb ONTHMaJbHYIO (OpMY MpPEACTaBICHHUS HH(POPMAIMN ¥ HIUTIOCTPUPOBATH pellacMble 3a/1a4l HECIOXK-
HBIMU CXE€MaMH, AUarpaMMaMH, IpYyruMu GopMamu rpaduKi 1 UX KOMOWHAIHSIMU;

7) yMEHUEM HMCIOJIB30BaTh U aHAIM3UPOBATH B MPOIECCe YUCOHOW U UCCIIENOBATEILCKON JICATEIBHO -
CTH MH(OPMALINIO O BIUSHUHM MPOMBIIIJIEHHOCTH, CEIbCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKpPY-
YKAIOLLEH ITPUPOTHOMN CpelIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMU J1€HCTBUAMHU

8) yMeHHeM 3a1aBaTh BOMPOCHI (B XO/I¢ AMAJIOTa H/WIK AUCKYCCHH) IO CYILIECTBY 00CYKIaeMOM TEMBI,
(dbopMyIupoBaTh CBOM MPEIOKEHNUSI OTHOCUTEIHHO BBIMOIHEHMS IPEITI0KEHHOM 3a/1a4H;

9) mpuoOpeTeHUE OMbITA MPE3ECHTAIIUH PE3YIbTATOB BBITIOJHEHHS XUMUIECKOTO dKCIIepuMenTa (J1a0o-
PaTOPHOTO OIBITA, JIAOOPATOPHON PAOOTHI MO UCCIIEAOBAHNUIO CBOMCTB BEIIECTB, yYEOHOTO TPOEKTA);

10) 3auHTEpeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TIO3HABATEILHON U UCCIIEIOBATEIILCKOM JIe-
ATEIBHOCTH TIPH PEUICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIINX MHTEPECOB M COTIACOBAHHUS 10 -
3unuit (0OCyxkaeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIMS COBMECTHBIX AEMCTBUA, Oompe-
JiefieHue KpUTEpUEB MO OIIEHKE KaueCcTBA BHITIOJHEHHONW paboTh U JIp.);

YHuBepcaabHBIMH PeryJIITUBHBIMU /1eiiCTBUSIMH

11) ymMeHHEeM CaMOCTOSTEIILHO OTPEACIIATh eI JACATeIbHOCTH, NIAHUPOBATh, OCYIIECTBIIATh, KOH-
TPOJIMPOBATH M TIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITEIBHOCTD, BRIOMpaATh Hanboiee 3pheKTHB-
HbI€ CIIOCOOBI pellleHrsl YUeOHBIX U MMO3HABATEIbHBIX 33a]]a4, CAMOCTOSITEILHO COCTaBISATh MM KOPPEKTHPO -
BaTh MPEJIIOKEHHBIN aITOPUTM JCUCTBUI MPU BBITIOJIHEHUH 33/IaHUM C YIETOM MOTYYCHHS HOBBIX 3HAaHUU 00
M3Yy4aeMbIX 00bEKTaX — BELIECTBaX U PEaKLUsIX; OLIEHUBATh COOTBETCTBUE MOIYUYEHHOTO pe3yabTaTa 3asiB-
JICHHOM 1IeNH;

12) yMeHueM UCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTBI, TIPE/IaraeMblie B YCIIOBHH 3a/IaHHA.

MNPEJIMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMeTHBIX PEe3yJbTaTOB MO OCBOCHHIO 00s13aTEIBLHOTO COJCP)KaHUsI, YCTAHOBJICHHOTO
JAHHOM MPUMEpPHOM pabodeil mporpaMMoi, BEIICISIOT: OCBOSHHBIE 00YJArOIIUMUCS HAyYHbIC 3HAHUS, YME-
HUS U CIIOCOOBI ACUCTBUH, cieluUUECKUe I IPeIMETHON 00acTh «XUMUS», BUABI JEATEIBHOCTH I10 T10-
JTy4EeHUIO HOBOTO 3HAHUS, €0 MHTEPIPETALUH, MPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX Y4eOHBIX U
HOBBIX CUTYalHsIX.

IIpeomemnvie pe3ynomamsl ompasxicaom chopmuposaHHoCms y 00y4arouuxcs Cieoyiouux YMeHu:

1) packpwisams cmblci OCHOBHBIX XMMHYECKHX MOHATHIA: aTOM, MOJIEKYJa, XUMHUYECKHIA 3JIEMEHT,
MIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOTHOPO/IHAsS), BaJIECHTHOCTh, OTHOCHTEIh-
Hasi aTOMHAs ¥ MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBas 10JIs1 XUMH -
YEeCKOTO DIIEMEHTA B COEAMHEHUH, MOJISIPHBII 00bEM, OKCUI, KUCIIOTA, OCHOBAHHE, COJIb, AIEKTPOOTPHIIATEb-
HOCTb, CTETICHb OKUCIICHHU S, XUMUYECKasl peaKIus, KiacCu(uKalus peakifii: peakiiuy COeTMHEHMs, PeaKIIuu
pa3noKeHusl, peakluy 3aMelIeHHs, PEaKIuu 0OMeHa, K30~ M SHAOTEPMHUUECKUE PeaKINK; TeII0BOM 3 ekt
peaxiuu; SAPo aToma, SIEKTPOHHBIN CI0H aToMa, aToMHasi OpOuTalb, pauyc aToMa, XUMUUYECKasi CBA3b, MO~
JIApHAsl U HENOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, pPAaCTBOP, MaccoBas J10Js Be-
uiecTBa (MpOLIEHTHAs KOHIIEHTPALUs) B pACTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MMOHATHH (CM. T. 1) ¥ IPUMEHSTH TH T10-
HATHS [IPU ONIMCAHUU BELECTB U UX IIPEBPALLCHHI;

3) ucnonvb306ams XAMHUYECKYIO CUMBOJIMKY JIJISI COCTaBIICHHS ()OPMYJT BEIIECTB M YPAaBHEHHH XUMH-
YECKUX PEAKLINA;



4) onpedensimb BaJIGHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COSJIMHECHUSX; CTEIICHb OKHCIICHUS DJIe-
MEHTOB B OMHAPHBIX COCJAMHCHUSX; MPUHAIICIKHOCTh BEIIECTB K OMPEISICHHOMY KIIACCy COSAMHEHHM 10
dbopMynam; BUJI XUMUYECKOH CBSI3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHMYECKUX COCAMHCHHUSIX;

5) packpwisame cmoicn Tlepuoauueckoro 3akona [1. . MenneneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoin cu-
CTEME; 3aKOHOB COXPaHEHMsI MaCChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHA
ABOTaJIpO; ONMUCHIBATh U XapaKTEPH30BaTh TAOMUIHYIO Gopmy [leproamueckoit CHCTEMBI XUMUYIECKHX dJIC-
MEHTOB: pasziMyaTh MOHATHS «TJIaBHAas MoArpymmna (A-Tpynmna)» u «mobdouyHas noarpynna (b-rpynma)y», ma-
npie ¥ OOJIBIIINE TIEPUOJIBI; COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCs B Tabmuie «l[lepuomuueckas cu-
cTeMa XuMudeckux ieMeHToB [1. 1. MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUST AaTOMOB XU -
MUYECKHX 3JIEMEHTOB (COCTaB U 3apsij si/ipa, O0IIee YNCII0 IEKTPOHOB U PACIPEIeIEHUE UX 110 3JIEKTPOHHBIM
CJIOSIM);

6) xraccuguyupoeams XMMUYIECKUE JICMEHTHI, HEOPTAaHUMYCCKUE BEIIECTBA; XUMHUCCKUE PEaKIUH
(M0 4yKCITy M COCTaBY Y4acTBYIOLIUX B pEaKLMU BEIIECTB, [0 TEIJIOBOMY 3 (DEKTY);

7) xapaxmepuzosamo (onucviéams) OOIIME XMMHYCCKHE CBOMCTBA BEIIECTB PA3UYHBIX KJIACCOB,
MOATBEPK/1ast OTIMCAHNE TIPUMEPaMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUECKUX PEAKIINN;

8) mpoecHo3zuposams CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOTO COCTaBa; BOBMOYKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIIOBHSX;

9) ebiuucIEMG OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAcChl BEIECTB; MACCOBYIO JIOJIO XH-
MHYECKOTO 3JIeMeHTa N0 (hopMyJie COETMHEHHSI; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MMPOBOIUTH PACUETHI
10 YPaBHCHHUIO XUMUYECKOU PEaKITUH;

10) npumensimo OCHOBHBIC OTIEPAIIMH MBICIUTEILHON IETEIBHOCTH — aHAJIN3 M CHHTE3, CPABHEHHE,
0000111eHIE, CHCTEMAaTH3AITNIO, KIAaCCU(UKAIINIO, BRISBICHUE TPUYUMHHO-CIICJCTBEHHBIX CBA3EH — IS U3y-
YCHHSI CBOMCTB BEIIECTB U XUMHUICCKUX PEAKIIHiA; €CTECTBEHHO-HAYIHbBIC METO/IbI TIO3HAHUS — HAOJIO/ICHHE,
U3MepeHue, MOJIeIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);

11) credosamsb npaBHIaM MOJB30BAHKUS XUMHUYECKOH MOCYIOM U JTaOOPaTOPHBIM 000PYIOBaHHEM, a
TaKKe MpaBuiIaM 0OpaIlleHUsl ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH TI0 BBITIOJHEHHIO J1abopaTop-
HBIX XUMHUYECKUX OIBITOB IO TOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HbBIX BEIIECTB (BOAOPOJA U KUCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C ONPECIEHHON MacCOBOW J10JIel pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MIPOBOJUTH XUMUYECKHE HKCIIEPUMEHTHI IO pAaCIO3HABAaHUIO PACTBOPOB IIEI0YEH M KUCIOT C MOMOUIBIO UH-
JTUKATOPOB (JIakMyc, (heHoIpTaIeHH, METHIIOPAHX U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

n/n

HaumenoBanue
pa3jaesion
U TeM MporpaMmbl

KoaudecTBO 4acoB

KOH-

TPOJIb-

HbIe pa-
00ThI

BCEro
pa-

npak-
THYe-
CKHe

00ThI

JlaTa
U3yueHus

Buabl 1eaTeIbHOCTH

Buapbl,
(popmbI
KOH-
TPOJISA

DJIeKTpOHHbIe (LM(ppoBbIe) 00pa-
30BaTe/IbHbIE pecypchl

Pazgen 1. HepBOHa‘laﬂbele XUMHUYIECCKHE ITIOHATUSA

1.1.

XuMHusi — BakHad
00J1aCTh  €CTeCTBO-
3HAHMS U TPAKTH-
YyecKod JesiTeJIbHO-
CTH YeJIOBeKa

6 0 2

05.09.2023
20.09.2023

PackpbIBaTh CMBICII U3y4aeMBbIX ITOHSTHI;
PackpbIBaTh posib XMMUH B IPUPOJIE U )KU3HU
YeJioBeKa, e€ CBA3b ¢ APYrUMHU Haykamu, Pas-
JIMYaTh YUCTHIEC BEIIECTBA U CMECH; OJTHOPOI-
HbIE M HEOTHOPO/IHbIE cMecH; Pasnmuuarts ¢du-
3UYCCKUEC U XUMHYCCKUC SABJICHUA, Onpezle-
JISTh MPU3HAKA XUMHUYECKUX PEAKLMI U yCIIO-
Busl uX mnporekaHus; CrenoBaTh IpaBHIaM
TMOJIb30BAHUSI XUMHYECKOW TMOCYJI0M U J1abo-
paTopHbIM OOOPYIOBAaHUEM, & TAKXKE MPaBU-
JaM oOpallleHuss C XMMHYECKHMHU Belle
CTBAMH B COOTBETCTBUHU C MHCTPYKLHAMH I10
BBINIOJIHEHUIO TIPAaKTHUECKuX pabot; Ilnaxu-
pOBaTh M NPOBOANUTh XUMHYECKUHI JKCIEPU-
MEHT IO H3y4EHHUIO U ONMCAHHIO (PU3NUECKUX
CBOIICTB BEILIECTB, CIIOCOOOB pa3/ieNeHus cMe-
ceil BemiecTs; lcrnonb30BaTh MpHU BBINOJIHE-
HUM y49eOHBIX 3aJlaHuil U B TPOIECCce UcCie-
JIOBaTENIbCKOM NEATENBHOCTH HAY4YHO-TIOINY-
JISIPHYIO JINTEPATYPy XMMHYECKOTO COlepxkKa-
HUs, CIIPaBOYHBIE MaTepHanbl, pecypcel MH-
TepHeTa; BpicTpanBaTh pa3BEPHYTHIEC MUCH-
MEHHBIE M YCTHBIE OTBETHI C ONOPOW Ha WH-
(dhopmanmro w3 y4eOHHWKA W CIIPABOYHBIX Ma-
TEpUAJIOB, TPAMOTHO HMCHOIb30BATH H3Yyd4EeH-
HBIM MOHATUWHBIN anmnapaTt Kypca XUMUU

Y cTHBIN
ompoc;
[TpakTuue-
ckasg  pa-
6ora

l'ocynapctBenHas oOpa3oBaTesibHas
mnatdopma «Poccuiickasi IIEKTPOH-
Hasl IIKOJIay

(https://resh.edu.ru/subject/29/8/)

1.2.

BemrecTrBa
U XHMHYECKHe pe-
AKIUHA

16 1 0

26.09.2023
22.11.2023

HpI/IMeHﬂTL CCTCCTBCHHO-HAYYHBIC MC-
TOAbI ITO3HAHUA (B TOM 4YHCIIC Ha6J'IIO,I[eHI/Ie,
MOJCIIMPOBAHUC, 3KCHCpI/IMCHT) N OCHOBHBIC

YcrHBIIT
0IpOC;

['ocynapcTBeHHass oOpa3oBaresbHas
wiatpopma «Poccuiickas >IeKTpOH-
Hasl IIKOJIa»



https://resh.edu.ru/subject/29/8/

ONEpallud  MBICIIUTEIBHON  JESITENbHOCTU
(cpaBHeHue, KIIacCU(UKALM) U U3yIEHUS
BEIIECTB U XUMMUYECKHX peakiuid; Packpsl-
BaTh CMBICII U3y4a€MBbIX ITOHATHH 1 3aKOHOB U
NPUMEHATh 3TH MOHATUS NpPU ONUCAHHUU
CBOWCTB BEILIECTB U UX IpeBpalienuil; Paznu-
yaTth (U3UUECKUE M XUMHYECKHE SIBICHUS,
OOBSICHATh WX CYIIHOCTH C TOYKH 3pEHUS
aTOMHO-MOJEKyJIspHOro yuenus; Omnpene-
JATh NMPU3HAKM XUMHMYECKUX pEaKIMi, ycIo-
BUsl X TporekaHus; OOBACHATH CYIIHOCTb
(pU3NUECKUX U XUMHYECKHX SIBIICHUH C TOUKH
3peHHsI ATOMHO-MOJIEKYJISIPHOIO  YUEHHUS;
KnaccudunmpoBarh XHMHYECKHE pEaKIUU
(Mo 4McIy ¥ COCTaBy pearupyoumx u odpa-
3YIOIIHUXCS BEIIECTB);

CoctaBnsTh (OpMYJIbl OUHAPHBIX BEIIECTB
[0 BaJICHTHOCTH M OMNpEAENSITh BaJEHTHOCTh
no ¢opmynam Berect; PaccraBisite ko3g-
(UMLMEHTH! B ypaBHEHUSAX XMMHYECKHX PeaK-
ui; CrienoBaTh NMpaBHiIaM MOJIb30BaHUS XH-
MUUECKO MMOCY/I0M U J1abopaTOpHBIM 000py-
JOBaHHEM, a TaKkkKe MpaBUiIaM OOpalleHus ¢
BEILIECTBAMHU B COOTBETCTBUU C HMHCTPYKILIHU-
SIMU TIO BBIIIOJTHEHHIO JIA0OPAaTOPHBIX XUMHU-
YECKUX OMbITOB; lcronb30BaTh MpU BBINONI-
HEHUM y4eOHBIX 3aJaHuil U B IpoIecce Hc-
CIIE/I0BATENBCKOM JIESTENbHOCTH HAayYHO-IIO-
MYJISPHYIO JIUTEPATypPy XUMHUUIECKOTO COep-
JKaHUs, CIIPAaBOYHbIE MaTEpHalbl, PECYpCh
HurepHera;

BericTpanBath pa3BEpHYTHIE MMCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
yueOHMKa M CIPAaBOYHBIX MaTEpHANOB, Ipa-
MOTHO HCIIONIB30BaTh M3YyYEHHBIM MOHSATHH-
HBIN anmnapar Kypca XuMuu

Kontposns-
Hast
pabora

(https://resh.edu.ru/subject/29/8/)

Hroro o pasneny

22

Paznen 2. BaskHelilmme npeacTaBuTeI M HEOPraHUYeCKMX BellecTB

2.1. | Bo3ayx. Kucaopon.
IlonsiTHEe 00 OKCH-
nax

5

0

1

28.11.2023
12.12.2023

PaCKpLIBaTL CMBICJI U3y4acMbIX MIOHSATHI
U MPUMCHATb OTU TOHATHUA IPU ONHCAHHUUN
CBOMCTB BCIICCTB U HX npeBpameHI/Iﬁ;

Y crHBIIT
0IpOC;

['ocynapcTBeHHass oOpa3oBaresbHas
wiatpopma «Poccuiickas >IeKTpOH-
Hasl IIKOJIa»



https://resh.edu.ru/subject/29/8/

XapakTepr30BaTh (OIMKCHIBATh) COCTaB BO3-
nyxa, QU3N4ecKrue M XUMHYECKHE CBOMCTBa
KHCIIOPO/1a, CIIOCOOBI €ro MONTYyYeHHUs, TpUMe-
HEHHE U 3HAYEHUE B IIPUPOJIE U XKU3HU YeTIo-
Beka; CpaBHUBAaTh peaklM TOPEHUS U Me.-
JICHHOT'O OKHCJICHHUS;

Cobupatb TpHOOPEI IS TTOTYIEHHST KHC-
Jopona (BEITECHCHHEM BOJIBI M BO3/TyXa); Pac-
MIO3HABAaTh ONBITHBIM MYTEM  KHUCIOPOI;
Hcnonp30BaTh XUMHUECKYIO CUMBOJIMKY AJIS
cocTaBieHHs (OpMYJ BEIIECTB, MOJEKYISIp-
HBIX YpaBHEHMH XMMUYECKUX peakIui ¢ y4a-
crueM kucnopoaa; OOBSCHATH CYIIHOCTh
9KOJIOTMYECKHX TPoOIeM, CBA3aHHBIX C 3a-
rpsi3HeHHeM Bo3ayxa; CrienoBaTh IpaBUIaM
Oe3onacHoil paboThl B 1Ta0OPaTOPUU TIPH HC-
TMOJIb30BAHUHM XUMHYECKOH TTOCYIbl U 000py-
JIOBaHMS, a TAKXKE TIPaBUIIaM OOpaIlleHus C ro-
prouuMH BelecTBaMu B ObITY; [lmanupoBaTh
U OCYIIECTBIIATh HAa IPAKTUKE XHMUYECKHE
9KCIEPUMEHTBI, IPOBOAUTH HAOIIONCHNUS, Jie-
JIaTh BBIBOJIBI 110 PE3yNbTaTaM KCIICPUMEHTA;
YyacTBOBaTh B COBMECTHOM paboTe B TPyIIIE;
Hcrionb30BaTh NpH BHINOIHEHUN YIEOHBIX 3a-
JIaHUH U B MPOLIECCE UCCIIEN0BATENBCKON Je-
ATEIPHOCTH HAayYHO-TIONMYJSIPHYIO JIMTEpa-
TYypY XMMHYECKOTO COJEp)KaHWs, CIPaBOd-
Hble MaTepuansl, pecypcel MHTepHeTa; Bbl-
CTpauBaTh Pa3BEPHYTHIC MUCbMEHHBIE U YCT-
HbIe OTBETHI C ONOPO Ha MH(POPMALUIO U3
yueOHWKa M CIPaBOYHBIX MaTEpPHANOB, Ipa-
MOTHO MCIIOJNb30BaTh W3Y4YECHHBIN MOHATHI-
HBIN anmnapar Kypca XuMuu

IIpakTrye-
ckas  pa-
6ora

(https://resh.edu.ru/subject/29/8/)

2.2.

Bomopona.
IlonsiTHe 0 KHCJIO-
Tax M COJIAX

13.12.2023
20.12.2023

PackpbIBaTh CMBICT N3y4aeMbIX NOHATHI
W TIPUMEHATh STH TOHATHA TNPH OMHCAaHWU
CBOMCTB BEIIECTB M MX MPEBPAILECHUIL;
XapakTepr3oBaTh (OIMUCHIBATH) (PU3UIECKHIE
¥ XMMHYECKHE CBOICTBA BOJOPO/A, CIIOCOOBI
€ro NOoIy4eHHUs, TPUMECHEHHE;

Cobupats npubOp JUIs MOITYyYSHUS BOIO-
pona; Mcmomp30BaTh XHMHUYECKYIO CHMBO
JIMKY JJIs1 COCTaBJIEHHS (pOpMYyIT BEIIECTB, MO-

YcrHbli
oIpoc;
[IpakTuue-
cKas  pa-
oora;
KonTposns-
Hast paboTa

FOC}/I[apCTBCHHa}I o6paaoBaTeJlea;1
miatgopma «Poccuiickas 371eKTpoH-
Hasd IIKOJIa»
(https://resh.edu.ru/subject/29/8/)



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

JIEKYJSIPHBIX YPaBHEHHH XMMHUYECKHX peak-
i ¢ ydactueMm Bojpopona; CremnoBath mpa-
BmiIaM Oe30macHON paboThl B JIabopaTopuu
MPU UCIIOJB30BAaHUN XUMHUYECKOW MOCYIbI U
000pya0oBaHus, a TakkKe MpaBUiIaM obparie-
HHSI C TOPIOYMMH BelllecTBaMu B ObiTy; [lia-
HUPOBATh U OCYIIECTBJISTh HA MPAKTUKE XH-
MHUYECKAE  OKCIEPUMEHTBI,  MPOBOIMTH
HAOJIOIEHNs, Je/aTh BBIBOIBI 10 PE3yJbTa-
TaM KCIEpUMEHTa; YYacTBOBATh B COBMECT-
HOM paboTe B rpyrie

2.3.

KoauyecTBeHHBIE
OTHOLIEHUsI B XHU-
MHUH

26.12.2023
10.01.2024

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHH
U TIPUMEHATH 3T HOHATHSA, a TaKXkKe U3ydeH-
HbIE€ 3aKOHbI U TEOPUHU AJIS1 PELIEHUS PACUET-
HBIX 3a/1a4; BeIUMCIIATE MOJIIPHYIO Maccy Be-
IIECTB; KOJIMYECTBO BellecTBa, 00BEM rasa,
Maccy BemiecTBa; IIpoBoauTh pacuéTsl MO
YPaBHEHUSIM XMMHUYECKUX pEakLUil: KoJuye-
cTBa, 00bEMa, MacChl BEILECTBA IO U3BECT-
HOMY KOJIMYECTBY, 00bEMY, Macce peareHTOB
WU NPOJLYKTOB peakiiy; BricTpanBaTh pas-
BEPHYTHIC NMHCbMEHHBIE U YCTHBIE OTBETHI C
onopoil Ha HMH(OpPMALMIO M3 Y4YEOHHKA U
CMPaBOYHBIX MaTEPHUAJIOB, IPAMOTHO UCIIOJb-
30BaThb MW3YYEHHBIM IOHATUIHBIA anmapar
Kypca XUMHH

VY cTHBIA
ornpoc

I'ocynapctBeHHass  oOpa3oBaTesibHas
mnatdopma «Poccuiickas 37IeKTpoH-
Hasl [IKOJIay

(https://resh.edu.ru/subject/29/8/)

2.4.

Bona. PacTBopbl.
ITousiTue 00 ocHoBa-
HUAX

16.01.2024
31.01.2024

PackpbIBaTh CMBICT U3y4aeMBbIX ITOHSITHIA
U NPUMEHATh 3TH IOHATHUSA NPHU ONHCaHUU
CBOMCTB BELIECTB M MX IPEBPALLECHUIL;
XapakTepu3oBaTh (HU3MUYECKHE U XHMHUE-
CKHE CBOWCTBa BOJIBL, €€ POJIb KaK PacTBOPH-
TENs B MPUPOIHBIX IPOIIeccax;

CocTaBnsTh ypaBHEHHA XUMHIECKUX pe-
aKLMK C y4aCTHEM BOJBI;

OOBSCHIATD CYIIHOCTh IKOIOTHIECKUX
npo0OieM, CBSI3aHHBIX C 3arpsA3HEHHEM IIpH-
POIHBIX BOJ, CTIOCOOBI OYMCTKH BOJIBI OT MPH-
Meceil, MephI TI0 OXpaHe BOJI OT 3arpA3HEHNS;
IInanrpoBaTh M OCYIIECTBIATH HA MPAKTHUKE
XUMHMYECKHE SKCIIEPHUMEHTBI, MPOBOJIUTH
HaOMIONeHN, J1eNaTh BBIBOJBI 10 PE3ybTa-
TaMm 3KcnepuMmenTa; CrienoBaTh MpaBHUIIaM

Y cTHBIIT
orpoc

l'ocynapctBennas oOpa3oBaTelibHas
wiardopma «Poccuiickas 31eKTpoH-
Hasl [IKOJIa»

(https://resh.edu.ru/subject/29/8/)



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

Ge3omacHoil paboThl B 1TabOpaTOpUH MpHU HC-
MOJIb30BAHUKM XUMHYECKON MOCY/IbI U 000pY-
JoBanus; [IpOBOUTE BBIYUCICHUS C IPUME-
HEHHEM ITOHATHSA «MaccoBas JOJI BENIECTBA B
pactBope»; Mcrnonab30BaTh MPU BITOJTHEHUN
yUeOHBIX 3aJJaHUi U B TIpoIecce MCCIenoBa-
TENBCKOM JEATEIBHOCTH HAyYHO-TIOMYJISAP-
HYIO JIUTEPATypy XUMUYECKOrO COJCPIKAHMS,
CTpaBOYHBIE MaTepHaibl, pecypcsl MHTep-
HeTa

2.5.

OcHOBHBIE KJIACCHI
HEOPraHU4YeCcKHX
coeIMHEeHU I

14

06.02.2024
21.03.2024

KnaccudunmpoBare u3yuaemblie Bellle-
CTBa MO cOCTaBy W cBoicTBaMm; CoOCTaBJISTH
(hopMysBl OKCHIIOB, KHCJIOT, OCHOBAHHMA, CO-
JIell U Ha3blBaTh MX MO MEXKIYHApOAHOW HO-
MEHKJIaType;

IIporno3upoBaTh CBOWCTBA BELIECTB HA
OCHOBE O0IIMX XUMHUYECKUX CBOICTB H3y4€H-
HBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU
otHocATcs; CoCTaBIATh MOJEKYJISPHbIE ypaB-
HEHUS! peakluil, WITIOCTPUPYIOLIUX XUMHUYe-
CKHE CBOMCTBA M CIOCOOBI IOJIY4YEHHs Be-
IIECTB M3Y4YEHHBIX KIIACCOB/TPYII, a TAKKe
MOATBEPKJAIOIINX TE€HETHYECKYIO B3aHMO-
CBsI3b MEXy HUMU.; [Ipon3BOIUTE BEIYMCIIE-
HUS 10 YPaBHEHMSAM XUMHYECKUX pPEaKIWH;
[InanupoBaTh U OCYIIECTBIATH HA IPAKTHUKE
XMMUYECKHE  OIKCIIEPUMEHTHI, IPOBOJIHUTH
HaOJIOZIeHNs, JIeNnaTh BBIBOJIBI 110 Pe3yibTa-
TaM JKcrnepuMeHTa; CrenoBaTh IpaBHIaM
Oe3omacHoil paboTH B 1a0OpaTOPHX MPHU HC-
TIOJIb30BAHNH XUMHYECKON 1TOCybI U 000py-
JnoBaHus; Mcmonp3oBaTh TpPH  BBINOTHEHUH
y4eOHBIX 3aJ]aHUH U B IIPOLIECCE HCCIIEN0BA-
TENBCKOM JEATETbHOCTH HAay4IHO-TIOMYJISIpP-
HYIO JIUTEpaTypy XMMHUYECKOTO COIEPKaHMS,
CTpaBOYHBIE MaTepHaibl, pecypcsl MuTep-
HeTa; BreicTpaumBath pa3BEpHYThIE NUCHMEH-
HBIC ¥ YCTHBIE OTBETHI C OMOPOi Ha HH(OpMa-
IO W3 y4eOHHKa M CIIPaBOYHBIX MaTepHha-
JIOB, TPAMOTHO UCIIOJIB30BaTh U3Y4YEHHBIN M0~
HSATUIHBIN anmnapar Kypca XUMUH

VYTl
orpoc;
IIpaxTrye-
ckas  pa-
0orta;
KonTposns-
Has pabora

I'ocynapctBeHHass oOpa3oBaTelibHas
matdopma «Poccuiickas 37IeKTpoH-
Hasd IIKOoJIa»

(https://resh.edu.ru/subject/29/8/)

Hroro no pazneny
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Paznen 3. llepuoauyeckuii 3axkoH u Ilepuoanmyeckasi cucremMa xumudeckux 3j1eMeHToB JI. U. MenaeneeBa. CTtpoeHne aToMoB. XUMHYeCKAsl CBA3b.

OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE peakuuu

3.1. | Ilepuoauyeckuii 3a-
KkoH H Ilepuoguye-
CKas cuCTeMa XUMHU-
YeCKMX 3JIeMEHTOB
. . MenpaeneeBa.
Crpoenne atoma

7

1

03.04.2024
24.04.2024

PackpsIBaTh CMBICH MEPHOIUYECKOrO 3a-
KOHa;

[loHuMaTe cyllecTBOBaHHE IEpUOANYE-
CKOM 3aBUCHMOCTH CBOICTB XUMHUYECKHUX 3JIe-
MEHTOB (M3MEHEHHE paJUyCcOB aTOMOB H
JJIEKTPOOTPULIATENEHOCTH) U UX COSTUHEHHN
OT MOJOXEHUS B MEPUOTUUECKOH cucTeme U
CTpPOGHHUSI aToMa; YCTaHaBIMBaThb CBA3b
MEX]y MOJIOKEHHEM JIEMEHTa B IIepHoaAnYe-
CKOW CHCTEMe W CTPOEHHEM ero aroma (co-
CTaB U 3apsi/ 5/1pa, 001Iee YHCIIO AIEKTPOHOB
U paclpefefieHHe HX MO0 3JIEKTPOHHBIM
CIIOsIM);

IIporHo3upoBaTe XapakTep H3MEHEHUS
CBOHCTB DJIEMEHTOB M HMX COCIMHECHUU IO
rpynnaM u nepuogam llepmoandeckoit cu-
CTEMBI;

XapakTepu30BaTh XMMUYECKHE 3JIEMEHTBI
HEPBBIX TPEX MEPHUOIOB, KaJIUs, KLU MO
ux nonoxenuro B Ilepuognueckoil cucreme
J. W. MenneneeBa; CremoBaTh INpaBHiIamMm
Oe3omacHoit paboThl B 1Ta0OPATOPUU TIPH HUC-
HOJIB30BAaHUK XMMHUYECKOH TOCyabl U 000py-
JloBaHusl; BeicTpanBaTh pa3BEPHYTHIE MHUCh-
MEHHBIE M YCTHbBIE OTBETHI C ONOpPOH Ha WH-
(dopmanuo u3 yaeOHHMKA M CIPABOYHBIX Ma-
TEpHAJIOB, TPAMOTHO HCIIONIb30BaTh H3Y4UCH-
HBIM IOHATUMHBIN annapaT Kypca xumuu; Hc-
TI0JIB30BATh TIPH BHIIIOTHEHNN YIEOHBIX 3a/a-
HHUH TEKCTBI ydeOHHKa, CIIPaBOYHBIE MaTEPH-
anel (Ilepronuyueckyto cucTeMy XMMHYECKHX
anemenTtoB /1. U.

MeHnzeneeBa, TaOMUIy pacTBOPHMOCTH
KHUCJIOT, OCHOBaHUI U cONiel B BOJE, SIEKTPO-
XUMHYECKHHA DS HANPSHKCHUH METalIoB);
Hcnonp30BaTh MpH BHIIOMTHEHNH YIeOHBIX 3a-
JIaHUH U B MPOLIECCE UCCIIEN0BATENBCKOMN Je-
ATEIBHOCTH HAy4YHO-TIOMYJISPHYIO JIUTEpa-
Typy XHMHYECKOTO COIEp)KaHMs, CIpaBOY-
HBIE MaTepHansl, pecypcsl HTEpHETa

YcrHBII
orpoc

[locynapctBenHass  oOpa3oBaTeibHas
matdopma «Poccuiickas 37IeKTpoH-
Hasl TIKOJIaY

(https://resh.edu.ru/subject/29/8/)
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3.2. | XumMun4yeckasi CBf3b.
OKHCIANTEIbHO-
BOCCTAHOBHTEJIb-
Hbl€e PeaKIun

25.04.2024
29.05.2024

PackpbIBaTh CMBICT M3ydaeMBIX HOHSTHIA;
OmnpenensTe BUI XUMHUYECKOI CBSI3U B COEIH-
HeHun; OnpenensaTb CTeNeHb OKUCICHUS XH-
MHUYECKOTr0 3JIeMEHTa 110 (JOpMYJIe ero Coeu-
HeHust; OnpenensaTh 3JEeMEHT (BElIeCTBO) —
OKHCIIUTENb U 3JIEMEHT (BEIIECTBO) — BOC-
craHoBUTENb; OOBSCHATH CYIIHOCTH IpOIEC-
COB OKHCJEHHUS M BoccTaHoBieHus; Cocras-
JSITH JIEKTPOHHBIN OajlaHCc ¢ y4€TOM uucia
OT/IaHHBIX ¥ MPUHSATHIX AJIeKTpoHOB; CocTaB-
JSTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBU-
TENBHOM peakuuu; lcronb30BaTh HpPH BBI-
TIOJIHEHNW Y4eOHBIX 3aJaHUi TEKCThI yuel-
HHKa, CIIPaBOYHbIE MaTepHajbl (Tlepuoande-
CKYIO CUCTEMY XUMHUUYECKHUX diieMeHToB []. H.
MenneneeBa, TaOnuIly pacTBOPUMOCTU KHC-
JIOT, OCHOBAHMM U COJIEH B BOJE, DJIIEKTPOXHU-
MUYECKHUI psiji HAIPSKEHUI METaIIOB)

YcrHblii
oTpoc;
Kontpons-
Has paboTa

FocynapcTBeHHass  oOpa3oBarelibHast
mwiardopma «Poccuiickas IeKTpoH-
Hasl IIKOJIa

(https://resh.edu.ru/subject/29/8/)

Hroro no pazneny:
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IHOYPOYHOE IINTAHUPOBAHHUE

KoandecTBo 4acoB

Ne ) ) Hara Bumi,
u/n Tema ypoka KOHTPOJIb- | IPaAKTH4e wsysers dopmbI
BCEro HbI€C pa- CKHE pa- KOHTPOJIA
00ThBI 00ThBI
Unempyxkmaowe no TH 6 kabuneme xu- 1 0 0 05.09.2023 | Ycrubrii
1. | muu. Ilpeomem xumuu. Ponv xumuu 6 omnpoc
JHCUZHU UeNI0BeKa
Xumus 6 cucmeme Hayk. Memoowl no3nanus 1 0 0 06.09.2023 | YcrHbrit
2 8 XUMUU. onpoc
" | Jlabopamopuuwit onvim Nel. Onucanue gu-
suyeckux ceoticms sewecme Lludponas
nabopatopusi 10 XUuMHH(YICHUIECKas).
3naxomcmeo ¢ npaguramu be3onacHocmu u 1 0 1 12.09.2023 | YcrHsbrit
npuémamu pabomovl 8 XUMU4eckou nabopa- OIpoc,
3 mopuil. [IpaxTuyeckas
" | Hpakmuueckaa paboma Nel. Ipasuna pa- pabora
bomul 8 nabopamopuu u npuémvl obpauje-
HUs ¢ J1a60opamopuviM  000pyOosaHuem
Hudposas  maboparopus 1O  XUMHHU
(yaeHnueckas).
4 Tena u sewecmsa. Puzuneckue ceolicmada 1 0 0 13.09.2023 | Ycrasrit
" | sewgecms. Aepecammnoe cocmosinue sewecms onpoc
Yucmoie eewgecmsa u cmecu. Cnocobwi pas- 1 0 0 19.09.2023 | Ycrasriit
5 Oenenus cmecell. ompoc
" | Jlabopamopuvtit oneim Ne2. Paszodenenue
cmecu ¢ nomowvio maenuma Ludposas
J1a00paTOPHS 110 XUMUH(YICHUYIECKAS).
Ilpakmuuecxkaa paooma: Ne2. Pazoenenue 1 0 0 20.09.2023 | Ycruslii
6. cmecell (Ha npumepe OYUCMKU NOBAPEHHOL OIpoc;
conu)  Ludposas  npaboparopust IO IlpakTuieckas
XUMHHU(YdEHHYECKAs). pabora
Amompel u monexynvl. Ilpocmule u crodcHvle 1 0 0 26.09.2023 | YcrHbiii
7 gewecmaea. onpoc
" | labopamopustit onvtm Ne3. Mooenu amo-
moe u monexyn Llndpposas maboparopus 1mo
XUMUH(yISeHIIECKas).
8 Xumuueckue snemenmol. 3naxu (cumsoivl) 1 0 0 27.09.2023 | Ycrusrit
" | XuMuuecKkux anemMeHmos oIpoc
9 Amomno-monexynaproe yuenue. 3aKoH no- 1 0 0 03.10.2023 | Ycrusii
" | cmoaucmea cocmasa eewjecme oIpoc
10 Xumuueckas ghopmyna. Barenmuocmos amo- 1 0 0 04.10.2023 | Ycrusiit
" | MO8 XUMUUECKUX D]IeMEHMO8 onpoc
Cocmasnenue xumuyeckux Qopmyn no 6a- 1 0 0 10.10.2023 | YcrHbiii
11. | renmnocmu. Haxooxcoenue eanenmuocmu onpoc
XUMUYECKUX eMEeHmos no gopmyne
12 Ommnocumenvras amomuas macca. Omuocu- 1 0 0 11.10.2023 | YcrHbrit
" | menvnasa monexynspnaa macca ompoc
13 Pewenue 3a0au na eviuucnenue omuocu- 1 0 0 17.10.2023 | Ycruiii
" | menvnou monexynapHoii maccel geuwjecme ompoc




14 Maccosas 0onsa xumuueckozo 3nemeHma é co- 18.10.2023 | Ycrubiid
" | eQunenuu orpoc
Pewenue 3a0au Ha GviMUCIEHUE MACCOBOU 24.10.2023 | Ycrusiii
15.| oonu xumuueckozco anemenma no opmyne ompoc
CcOeOuHeHUs.
16 Duzuueckue u xumuveckue aeieHus. Xumuue- 25.10.2023 | Ycrumrii
" | ckaa peakyus onpoc
Illpusnaxu u ycrosus npomexkamusi xumude- 07.11.2023 | Ycrusiii
CKUX peakyuii. orpoc
Jlabopamopnutit onvim Ned, [Ipumepol ¢husu-
17 | wecKux sa6eHUll (naasiierue 80CKa, MAsHUe
| woa).
Jlabopamopnuwiii onvim NeS. [Ipumepor xumu-
YeCKUX AGNEeHUll (NPOKaAIusanue MeoHou npo-
BOI0KU, 83aUMOOelicmeue meia ¢ KUCIOMOl
Hudpposas  nabopaTopuss 1O  XUMHHU
(yueHuueckas).)

18 3axon coxpanenus maccol gewecms. M.B. 08.11.2023 | Ycruwriii
" | Jlomonocos — yuénwlii-dHyuKIONEOUCH ompoc
19 Xumuueckue ypasnenus 14.11.2023 | Ycrabiid
' ornpoc
20 Tunel xumuueckux peaxyutl (coeoureHusl, 15.11.2023 | KourponbHas

" | paznooicenus, 3amewyenus, 06M€Ha) pabora
21 Iloemopenue u o60o6uwenue no meme «llep- 21.11.2023 | Ycruwrit
" | BoHauUanbHBIE XUMUYECKUE NOHAMUAY Onpoc
29 Konumponvuan paboma Nel no meme «llep- 22.11.2023 | Konrposbhas
" | BoHauUanbHBIE XUMUYECKUE NOHAMUAY pabora
23 Bozoyx — cmecwv eazoe. Cocmas 6030yxa 28.11.2023 | Ycruslii
' orpoc
Tennosoii a¢hgpexm xumuneckoii peaxyuu, no- 29.11.2023 | Ycrusrit
24. | wamue o0 mMepMOXUMUHLECKOM VDAGHEHUU, onpoc
9K30- U IHOOMEPMUYECKUX DeaAKYUSX
Cnocobbl nonyuerus KUCiopooda 8 1abopamo- 05.12.2023 | Ycrusii
puu u npomvluiaerHocmu. Ilpumenenue Kuc- oIpoc
25. | zopooa.
Jlabopamopnutii onvim Ne6. O3nakomnerue ¢
obpazyamu oxcudos Lludposas mabopaTopust
110 XUMUH (YUYCHHYECKas).
Ilpakmuyeckaa padoma Ne3. llonyuenue u 06.12.2023 | Ycrusrid
26 cobupanue  KuUciopooa, — usyueHue €20 OIpoC;
' Cgouvcmg HpaKTI/IquKaﬁ
pabora
Kpyzosopom xucnopooa 6 npupooe. Toniuso 12.12.2023 | Ycrasrii
(veonv u meman). 3acpsasnenue 6030yxd, cno- onpoc
27. | cobwr eco npedomspawenus. Ycunenue nap-

HUK06020 3Qghexma, paspyuienue 030108020
cnos




Bo0opoo — xumuueckuii anemenm u npocmoe 13.12.2023 | Ycrubii
sewjecmao. Haxoorcoenue 6 npupooe, usuue- onpoc
0g | CKue u Xumuteckue ceoticmea (Ha npumepe
| 83aumooeticmsuss ¢ HememaniamMu u OKCU-
oamu Memanos), npuUMeHeHue, cnocodwvl no-
JIyueHus
Ipakmuueckas pavoma Ned. [lonyuenue u 19.12.2023 | Ycrusrid
29 | cobupanue 600opooa, uzyuenue e2o c6olcms onpoc;
: [IpaxTnyeckas
pabora
Touamue o xucromax u cousix. 20.12.2023 | Ycruwrii
30. | JTabopamopnsiit oneim Ne7. Bzaumooeii- onpoc
cmeue kuciom ¢ memaniamu Lupposas
nabopaTopusi Mo XMMHUH (yUEeHHYECKas).

31 Konuuecmeo sewecmea. Mons. Monsipnas 26.12.2023 | Ycrhsri
" | macca onpoc
32 3akon Asozadpo. Monspuwiii 06vém 2az06 27.12.2023 | Ycrusrii
. onpoc

Pewenue 3a0au na 63aumocesizb Koiu4ecmed 09.01.2024 | Ycrhbiii
33. | sewecmsa, obwéma u maccel 2a306. Pacuémol orpoc
N0 XUMUYECKUM YPABHEHUAM
34 Pacuémuol no xumuueckum ypasnenusm. Ilpu- 10.01.2024 | Ycrusrii
" | menenue 3axona Asocaopo onpoc
DQusuueckue ceovicmea 600vl. AHanusz u cum- 16.01.2024 | Ycrubii
35 me3 — Memoobl U3yuenus cocmasa 600bi. Xu- onpoc
" | muueckue ceoticmea 8600vl (peakyuu ¢ MemaJ-
AAMU, OKCUOAMU MEMAILILO8 U HeEMeMAllo8)
36 Tlousmue 06 0cHOBAHUAX U UHOUKAMOPAX 17.01.2024 | Ycrusii
) orpoc
Booa rax pacmeopumens. Pacmesopwi. Pac- 23.01.2024 | Ycrusri
37. | meopumocms eewecme 6 sooe. Hacviuyennoie onpoc
U HeHAaCblUeHHble PACMBOPbL
Konyenmpayus pacmeopos. Maccosas 0ons 24.01.2024 | Ycrusrit
38 gewecmea 6 pacmeope. Buvluucnenus ¢ uc- oIpoc
" | nonvzosanuem nousmus «maccosas 0ous ee-
uecmea 6 pacmeopey
Ilpakmuyeckaa paboma Ne5. IIpucomoeéne- 30.01.2024 | Ycrusri
39, | Hue pacmeopos ¢ onpedenénHou KOHYenmpa- OIIpOcC;
' yuei [Mpakruyeckast
pabora
Ponw pacmeopos 6 npupode U 6 JHCU3HU Yelo- 31.01.2024 | Ycrabiit
40, | 6€xa- Kpyzoeopom 600vl 6 npupode. 3acpssz- onpoc
" | Henue npupoouvix 600. Oxpana u ouucmka
NPUPOOHBIX 800
Ilepsvie nonvimku kiaccuguxayuu xumuye- 06.02.2024 | Ycrabni
ckux anemenmos. llonsmue o epynnax cxoo- OIpoc
41 | Mo onemerimos (wenounvie u wjeroyHo3e-

MeNbHble Memauivl, 2a102eHbl, UHEPMHble
2asvl). Dnemenmsl, KOmopvie obpazyiom am-
¢omepHbvle OKCUObL U 2UOPOKCUObL




42. Honnasa xumuueckas cés3o 07.02.2024 | Ycrubiit
orpoc
43 Knaccugpurayus neopeanuueckux coeoure- 13.02.2024 | YcrHbiit
| nuu OIIpoC
Okcuovl: cocmas, Kiaccuguxkayus (0CHO8- 14.02.2024 | Ycrusrii
Hble, KUCJ10mubvle, wu(j)omepﬂbze, Heconeo0- OIpoc
44 pasyrowue), HOMeHKIamypa (MedicoyHapoo-
| Has u mpusuanvras). Ilonyuenue u xumuue-
CKUe CBOUCNBA KUCTIOMHBIX U OCHOBHBIX OKCU-
008
Ocnosanusi: cocmas, Kiaccugukayus, Ho- 20.02.2024 | Ycrubiii
MEHKIamypa (MesHcOVHAPOOHAsk U MPUBUATD- onpoc
Has), Quszuueckue u XumMuieckKue ceoucmad,
Cnocoobl NOYUEHUSL.
45. | Jlabopamopuvtit onvim Ne8. Ilonyuenue ne-
PACMBOPUMBIX OCHOBAHULL
Jlabopamopusui onotm Ne9. Bzaumooeti-
cmeue HepacmeopuMblx OCHOBAHUU C KUCTO-
mamuy. lnudposas mabopaTopus Mo XUMHU
(yaeHnueckas).
Ampomepnule oxcudvl u 2uOpokcudwl, ux 21.02.2024 | Ycruwri
46 ceolicmea u noyyenue. onpoc
" | Jlabopamopnubwtit oneim Nel0. Pasnoocenue
euopoxcuda meou (1) npu naspesanuu
Hudposas mabopaTopust Mo XUMUHU
(yaeHnueckas).
47 Kucnomul: cocmas, xnaccuguxayus, nomen- 27.02.2024 | YcrHbiit
| knamypa, uzuueckue ceoticmsa ompoc
Kucnomel: xumuueckue ceoiicmea, cnocobwl 28.02.2024 | Ycruslii
48 nonyuenus. Pao akmusrnocmu memainos. oInpoc
" | Jlabopamopustit onvtm Nell. Bzaumooeii-
cmsue kuciom ¢ memannamu Ludposas
71ab0paTopus 0 XMMHUH (YIEHUIeCKast).
Conu (cpeonue): HoMeHKIAMYpA, CNOCOObL 06.03.2024 | Ycrusii
49, noJyueHus, g3aumooelicmeaue coiel ¢ Mema- OIpoc
AAMU, KUCTOMAMU, WEA0UaAMU U COTISIMU
50 Buviuucnenus no ypagnenusam xumuieckoii pe- 07.03.2024 | KourponsHas
' akyuu pa60Ta
51 T'enemuueckas cesa3b medxcdy Knaccamu Heop- 13.03.2024 | Ycrubiid
" | eanuueckux coeounenuii onpoc
Ilpakmuueckaa paboma Ne6. Pewenue 3xc- 14.03.2024 | Ycrusrid
52. | nepumenmanvHolx 3a0au no meme «OcHOG- OIIpOcC;
Hble KIACChl HeOP2AHUYECKUX COeOUHEHUT» lpaxriyeckas
pabora
Iloemopenue u 0606uienue no meme «Baowc- 20.03.2024 | Ycrasrit
53. | Hettwue npedcmasumenu HeopeaHuuecKux ee- onpoc
wecmey
Konmponwvuasa paboma Ne2 no meme «Baoic- 21.03.2024 | KonrponsHas
54. | netuue npedcmagumenu HeopeaHu4ecKux ge- pabora

wecme»




Cmpoernue amomos. Cocmag amomuwix s0ep. 03.04.2024 | Ycrubiit
H3zomonvl. Onexmponsl. Duzuueckuti CMulCl ompoc
NOPs0K08020 HOMEPA dNleMeHmd.
55. . .
JlabopaTtopHbiii onbIT Nel2. Bzaumonei-
CTBUE TUAPOKCUA IMHKA C PACTBOPAMH KHUC-
ot 1 menouei. L{udposas naboparopust mo
XUMUH(YdCHHYECKas).
THepuoouueckuii 3axon u Ilepuoduueckas cu- 04.04.2024 | Ycrusiii
56 cmema xumuveckux snemenmos [[. 1. Menoe- orpoc
" | neesa. Ilepuoowi, epynnwl, nooepynnol. Dusu-
YeCKUll CMbICI HOMEPOB NEpUood U pynnvl
Cmpoenue 21eKMpPOHHBIX 00010YEK AMOMO8 10.04.2024 | Ycrasrii
57. | nepevix 20 xumuuecxux snemenmos nepuoou- omnpoc
yeckotl cucmemot []. M. Menoeneesa
Xapaxmepucmuka Xumuuecko2o snemeHma 11.04.2024 | Ycrusrid
58.| no ezo nonoscenuro 6 nepuoouuecxou cu- onpoc
cmeme J]. M. Menoeneesa
3nauenue nepuoouuecko2o 3akona u nepuo- 17.04.2024 | Ycrubii
59 OUYeCKOU cucmembl XUMUHECKUX DTIeMEHNO8 OIpoc
" | ona pazeumus nayxu u npakmuxu. /. 1. Men-
denee@ — Yuénublil, nedazoz u epaircoaHum
Iloemopenue u o60o6uwenue no meme «llepu- 18.04.2024 | Ycrhsii
60 00uU"ecKUll 3aKOH U NePUOOUYECKAss CUCmema ompoc
" | Xumuueckux asnemenmos 0. U. Menoeneesa.
Cmpoenue amomay
Koumponvuasn paboma Ne3 no meme «llepu- 24.04.2024 | KonrposbHas
00uYecKull 3aKOH U NepuoOUYecKds cucmema pabora
61.
Xumuueckux snemenmos 0. U. Menoeneesa.
Cmpoenue amomay
OnexmpoompuyamenbHoCms AMOMO8 XUMU- 25.04.2024 | Ycrublid
62 YeCKUX 31eMeHmos. XumMuueckas cesas3b: Koea- onpoc
" | renmuasn nonsApHan u KOBANIEHMHAS HENOAAD-
Has
63 Cmenenvb oxucnenus 02.05.2024 | Ycrubiit
’ orpoc
OKucnumensbHo-60CCMAanO8UMeENbHbIe  PeaK- 15.05.2024 | Ycrubiid
64. | yuu (OBP). [Ipoyeccovl oxucienus u occma- onpoc
HoeneHus. Orucaumenu u 60CCMAHOBUMENU
Cocmasnenue ypagHenuii OKUCIUMETbHO-80C- 16.05.2024 | YcrHsiit
65. | cmanosumenvubix peakyuli u cxem dJek- onpoc
MporHO20 bananca
Iloemopenue u 0606wenue no meme «Xumu- 22.05.2024 | Ycrasrit
66. | veckas ceazv. Oxucnumenvno-6occmanosu- onpoc
menvHble peaKyuuy
Konmponwvuaa paboma Ned no meme « Xumu- 23.05.2024 | KonrposbHas
67. | veckas ceazv. OxucaumenbHo-60CCMAHOBU- pabora

mejlbHble peaKkyuuy




68.

Kucnopoo — xumuueckuii snemenm u npo-
cmoe eewecmeso. O30H. Haxooicdenue kucno-
pooa 6 npupoode, puzuueckue u Xumuueckue
ceolicmea (peakyuu OKUCIEHUs, 20peHue).
Honsimue 06 oxcuoax

29.05.2024

VcTHBIA
orpoc

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

68
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
Xumusi. 8 knace/Pymuruc I'.E., ®enpaman @.I'./ 4-e uzn. — M.: [Ipocsemenne, 2016. — 207 c.: n.

METOIUYECKUE MATEPHUAJIbI IJIS1 YUUTEJIA
Xumusi. 8 knace/Pymuruc I'.E., ®enpaman @.I'./ 4-e uzn. — M.: [Ipocsemenue, 2016. — 207 c.: n.

Xumust: ypoku B 8 kitacce: nocooue mas yauresst/H. H. Tapa / 2-e u3a., nepepad. — M.: TIpocBerienue,
2014.— 127 c.

Xumus. unakrnueckuii Matepuan. 8—9 kiaccel: mocooue st yauTelield 001meoopa3oBar. yapex/ie-
Huii/A. M. Pagenkuii/3-e uzn. — M.: [Ipocsemienne, 2011. — 127 c.

XuMmus. 3aJauHUK ¢ «IIOMOIIHUKOM». 8—9 KItacchl: mocoOue s yJaniuxces o0meo0pa3oBart. yupe-
xnennii/H. H. Tapa/4-e u3n. — M.: [Ipoceemenue, 2013. — 95 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
locynapctBennass ~ oOpaszoBarenbHast — Iatrgopma  «Poccuiickas ~— 2J€KTpOHHAs  IKOJa»
(https://resh.edu.ru/subject/29/8/)



https://resh.edu.ru/subject/29/8/)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

YYEBHOE OBOPYJOBAHUE
Ob6opynoBanue "Touku pocta" 115 MPOBEICHHUS Ta00PATOPHBIX, TPAKTHYECKUX paboT,
nemouctpanwuid. [{udpoast mabopaTtopust mo Xxumuu, Habop it moarotoBku k OI'D

OBOPYIOBAHME /ISl [IPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKUX PABOT,
JTEMOHCTPALIAI

MynbTUMEIUHHBIN TPOEKTOP, 3KpaH, HOYTOYK
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