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PACCMOTPEHO [IPUHATO
na sacenadid MO ecTecTBeHHO- Ha 3aCe/IaHHH TICAAroruYecKoro CoseTa
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TOUKA \! POCTA

PABOYAS ITIPOTPAMMA

10 NpeaMeTy « XuMus»
(¢ ucnoms308aHKeM LHGPOBOro M AHAIOrOBOro 060PYAOBAHHA LICHTPA eCTECTBEHHOHAYUHOM H TEXHOMOIHYECKOl HANPABICHHOCTEH
uenrpa «Touka pocray)
8 — 9 knaccel

Ha 2023/2025y4eOnb1i roj

Cocmaeumens:
yuumens Cmenanosa Mapeapuma AnexcanoposHa
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HHOACHUTEJBbHASA 3AIINCKA

. ®enepanbubii 3ak0H o1 29 nexadps 2012 r. N 273-®3 "O6 obpazoanuu B Poccuiickoit ®enepannu’

2. ®epmepanbHBI TOCYAapPCTBEHHBIA 00pAa30BATENbHBIM CTAHAAPT OCHOBHOrO 00mIero o6pa3oBaHus (YTBEPKIEH NPHKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 17.12.2010 r. Ne 1897; ¢ u3meHeHusIMH, YTBEpKICHHBIMU NIPHUKa30M MUHHCTEpCTBA 00pa3oBaHUs M HAYKH
Poccuiickoit ®eneparnuu ot 31.12.2015r. Nel157

3. TlpumepHas ocHOBHas 00pa3oBaTesbHas MPOrpaMMa OCHOBHOIO 001ero oopazosanus (mpukas ot 8 anpess 2015 Nel/15)

4. OcHoBHas oOpa3oBaTeNbHas IPOrpaMMa OCHOBHOTO ob6mero ob6pasosanus MBOY «Cpennss o0mieo0pa3oBarenbHas IIKOIA HMEHH A.
Hesckoro»

5. VueOusiii man MBOY «Cpennsis o6meoOpazosarenbHas mkoiaa uM. A. Hesckoro» na 2023-2024 yu. rog.

6. Tlonoxenue o padoueii mporpamme MBOY «Cpennss o0meobpasoBarenbHas mkoaa umeHn A. Hesckoroy»

7.  Kysuenosa H.E. Xumust: 8 xinacc: yue6unk/ H.E. Kysnenosa, .M. Turosa, H.H. I'apa. 8-¢ u3n., crepeorun. Mockasa: [Ipocsenienue. 2021. —
222, 2 c.: Ul

8.  Kysuenosa H.E. Xumus: 8 knacc: yueonuk/ H.E. Kysnenosa, U.M. Tutosa, H.H. T'apa. 8-¢ usn., crepeorun. Mockasa: [Ipocsemenne. 2021. —
222, 2 c.: Ul

9.  PabGouas mporpamma paccunTana Ha 68 yueOHBIX yacoB (2 yaca B HEJENMIO) - 8 KJIacc;
68yueOHbIX yacoB (2 yaca B HeZeI0) - 9 Kiacc.

10.
Xumust 8 kuace 9 kJace
KonTpoawsHas pabora 6 5
[IpakTuueckas pabota 6 6

11. Cpok peanusainuu OporpaMmmsl 2 roja.
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Pabouass mporpamma mo XxumMuu s oOydaromuxcs 8 - 9 KIaccoB cocTaBjiieHa Ha OCHOBE TpeOoBaHUWII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOW TPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, IMPEICTaBICHHBIX B DenepansbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
OCHOBHOTO 00111€er0 00pa3oBaHusi, C yU€TOM pacIpeelEHHbIX 110 KilaccaM MpOBEPAEMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOEHMsI OCHOBHOM 0Opa3oBareiabHOU
IpOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHMs U JIEMEHTOB COJIEPKAHMS, MPEICTABICHHBIX B YHUBEPCATHHOM KOJU(PHUKATOPE TT0 XUMHH, a TAaK)KEe HA OCHOBE
[TpumepHO#l porpaMMbl BOCITUTAHUSI OOYYAIOLIMXCS MPH TMOJYYSHHH OCHOBHOTO 00mIero odpasoBaHus M ¢ yuétom KoHuemuu mpernogaBaHus yueOHOTO
npenMera «XuMmus» B 00pa3zoBaTeNbHbIX opraHu3anusx Poccuiickoit denepannu, peaau3yrolUX OCHOBHBbIE 00I€00pa3oBaTeNbHbIE MPOTpaMMbl (YTB.
Pemennem Kosmernn Munnpocsemenus Poccun, mporokos ot 03.12.2019 N T1K-4BH).

Pabowas mporpamma mo xumun st 8-9 KJIaCCOB OPHEHTHPOBAHA HA PEATHM3ANHUIO0 B LEHTPE 0Opa30BaHHS €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM
HarnpaBiieHHocTel "Touka pocrta", coznannoro Ha 6aze MbOVY "Cpennsst o6meoOpa3oBatenpHas mkoja uM. A. HeBckoro" m. Vckpa ¢ 1enbio pa3BUTHS Y
oOyyarouuxcs €CcTeCTBEHHOHAY4YHOM, MaTeMaTh4ecKoi, HMH(OPMalMOHHONW TPaMOTHOCTH, (OPMHPOBAHMUS KPUTHYECKOIO M KpPEATUBHOTO MBIILICHUS,
COBEPIICHCTBOBAHNS HAaBBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HAIMPaBICHHOCTH, a TAKXKe JJIS MPAKTHUYECKON OTpabOTKM yueOHOro Marepuana 1o

"

yueOHbIM npeaMeraM "duzuka", "Xumus", "buonorus".

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxnax yue6HOTO Mpeamera « XuMUs» B JOCTIKEHHUE TIEJIe OCHOBHOTO OOITEro 00pa3oBaHus 00yCI0BIEH BO MHOTOM 3HAUY€HUEM XHUMHYECKOW HAyKH
B IMO3HAHUH 3aKOHOB MPUPO/IbI, B PA3BUTHHU IPOU3BOIUTEIBHBIX CHJT OOIIECTBA U CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.

XUMHS KaK dJEMEHT CHCTEMbl €CTECTBEHHBIX HAYK paclpOCTpaHWIa CBOE BIMSHUE HA BCE OOJACTH UYEIOBEYECKOTO CYIIECTBOBAHUSA, 3a7ajia HOBOE
BHJICHHE MHpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbI, HEOOXOAMMBIM YCIIOBHEM XKHU3HHM OOIIECTBA: 3HAHHE XUMHH CIIY’)KUT OCHOBOH IS
dhopMUPOBaHUS MHUPOBO33PCHHUS UYEJIOBEKA, €ro IMPEACTABICHHMH O MaTEepHAIIbHOM €IWHCTBE MHUPA; BAXKHYIO pOJIb HUIPalOT (OPMHpPYEMbIE XHMHEH
MPEACTABJICHUS O B3aUMOTIPEBPAIICHUSIX YHEPTUU M 00 SBOJIOLHUH BEIIECTB B MIPUPOJIE; COBPEMEHHAsI XMUMHUS HaIlpaBJieHa Ha pelieHue riao0anbHbIX TpooiIemM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPhEBOM, YHEPTETUUYECKOM, TUIIIEBOM M KOJOTHUUECKONU O€3011aCHOCTH, MPOOJIeM 3paBOOXPaHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HAaY€HWS XUMHUW B JKM3HM OOIIECTBAa CYIIECTBEHHO TIOBBICHJIACH POJb XHMHYECKOro oOpa3oBaHusA. B miane
COLIMANTU3aIMU OHO SIBJISIETCSA OJIHUM U3 YCIOBHUI (JOPMHUPOBAHUS MHTEIUIEKTA JIUYHOCTU M TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeNOBEKY XUMUYECKHE 3HAHUS HEOOXOAUMBI IJIsl MPUOOpeTeHrs OOIEKYyIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B
COLIMyME U OTBETCTBEHHO YYacTBOBaTh B MHOTOOOpa3HOM U3HU OOIIECTBA, JJISi OCO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
3I0POBBIO JIPYIUX, K OKPYXKaOIIEeW NPUPOAHON cpeie, sl TPAMOTHOIO MOBEICHUS MPHU UCIOJIb30BAHUM PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEILIECTB B
MOBCEIHEBHOM KM3HH.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJNIE sIBISiETCS 0a30BBIM MO OTHOIICHHIO K CHUCTEME O0IIero Xxumudeckoro oOpasoBanus. [loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peain3yeT MPHUCYIIHe 00IeMy XUMUIECKOMY 00pa30BaHUIO KIIFOYEBBIE IICHHOCTH, KOTOPHIE OTPaXKaIOT roCyIapc TBEHHBIE,
OOIIECTBEHHBIE U HHAWBUIYyaTbHBIE MOTPEOHOCTH. DTHM OMpEAENseTcsl CYIIHOCTh OOIIel cTpaTeruu oOydeHUs, BOCIUTAHUS U Pa3BUTHUS OOyUYAIOUTUXCS
cpeacTBaMH y4eOHOTO IpeaMeTa « XUMUs».

N3yuenue npeamera:
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1) cnocoOCTBYeT peanu3aiii BO3MOXKHOCTEH [Tl CAaMOPa3BUTHUS M (POPMHUPOBAHUS KYIbTYPBI JMUYHOCTH, €€ 00mmel 1 (HyHKIMOHATEHON TPaMOTHOCTH;

2) BHOCUT BKJIaJ B (DOpMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOATENIHHON yueOHOU N1eATeThHOCTH,
HKCTIEPUMEHTAIBHBIX M HCCIIEIOBATEILCKAX YMEHUH, HEOOXOAMMBIX KaK B MMOBCEJHEBHOM KU3HH, TaK M B MPO(ECCHOHATLHON IEATEIHOCTH;

3) 3HAKOMHT CO CHEUU(PHKON HAYYHOTO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI IEIOCTHOTO B3MUIAAa HA CIMHCTBO MPHPOJBI M YCIOBEKA, SIBISCTCS
OTBETCTBEHHBIM 3TallOM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rpaMOTHOCTH MOJIPOCTKOB;

4) cnocobcTByeT (POPMHPOBAHUIO LIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJaj B
HKOJIOTMYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Hazpanuble HampaBiaeHus B OOyd4eHMM XMMHMHM OO€CHeuMBarOTCs CcHeuu(pUKON coAep:KaHMsl NpeaMeTa, KOTOPBIH SBJISETCS IMeJarorudecku
a/IalITUPOBAHHBIM OTpa)kKeHHUEM 0a30BOM HAyKU XMMHUH Ha ONPEEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumuu oCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYYaIONIMMUCS OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX MOHATHHM U CBeAEHUN 00
OTJIENbHBIX 00BEKTAX OPraHNMYECKO XUMUH.

CrpykTypa conepkaHus mnpeamera copMHUpOBaHa Ha OCHOBE CHUCTEMHOIO MOJxoAa K ero u3ydeHuro. CopaeprkaHHe CKJIAIbIBAETCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKOW peakuuu. OOe 3TH CHUCTEMbI CTPYKTYPHO OPraHHW30BaHbl MO MPUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTUSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJSPHOTO YYEHHUsI KaK OCHOBBI BCEro
ectecTBo3HaHus, ypoBHs Ilepuommueckoro 3akona JI. M. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XMMHH, YYEHHSI O CTPOCHMHM aTOMa U XMMHYECKOW CBSI3H,
MPEJICTaBICHUI 00 IEKTPOIUTUYECKOM IMCCOIMALMU BEIIECTB B pacTBOpax. TeopeTnueckue 3HaHUs PacCMAaTPUBAIOTCS HA OCHOBE AIMIIMPUYECKH MOTy4YE€HHBIX
U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMONHSS (YHKIHH OOBSICHEHHS W MPOTHO3UPOBAHUS CBOMWCTB,
CTPOEHHMS U BO3MOKHOCTEW MPAKTUYECKOIO IPUMEHEHHUS U MTOIYYEHHUS U3y4aeMbIX BEILECTB.

Takast opranuzanus coaepkaHusi Kypca CiocoOCTBYeT MPEACTABICHUI0 XUMUUECKOW COCTABIISIONICH HAyYHON KapTUHBI MUpPA B JIOTHKE €€ CUCTeM HOM
npupoabl. Tem caMbIM o0ecrieunBaeTcsi BO3MOKHOCTH (POPMUPOBAHUS Y 00 y4arOIIUXCsl IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHHMIO U METOJIaM TO3HAHUS B
Hayke. BaxHO Takke 3aMETHUTh, YTO OCBOEHHE COJIEPKaHUs Kypca MPOUCXOIUT C IMPHUBJICUEHUEM 3HAHUN U3 paHee U3yYEHHBIX KypcoB: «OKpyKarWKUil MUAPY,
«buonorus. 5—7 kinaccb» U «Pusnka. 7 Kiacey.

HEJIX U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

K HampaBieHMIO NEpBOCTENEHHOM 3HAUMMOCTH HpU peanu3aluu oOpa3oBareibHbIX (YyHKUMHA mnpenMeTra «XUMHS» TPAaJULHUOHHO OTHOCAT
(dopmMupoBaHHUe 3HAHUNH OCHOB XMMHYECKOH HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMs, NMPAKTHUUECKOW AEATEIIbHOCTH YeJIOBEKa M KaK OJIHOIO M3
KOMIIOHEHTOB MHUPOBOI KyJIbTYpbl. 3a/1aua NpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUN — BakHEHIIUX (aKTOB, MOHSATUH, 3aKOHOB U
TEOPETHUYECKUX MOJIOKEHHUH, JOCTYIHBIX O0O0OIIEHMI MMPOBO33PEHUECKOrO XapakTepa, s3bIKa HAyKH, 3HAHUH O HAaydyHBIX METOJaX HM3y4YEeHHUs BELIECTB U
XMUMUYECKUX pEaKUMd, a Takke B (OPMUPOBAHMU M PA3BUTUU YMEHUH U CIIOCOOOB [EATENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM H
MIPOBEACHUEM XMMHUYECKOI'0 SKCIIEPUMEHTA, COOII0IEHUEM MPaBIl 6€30IaCHOr0 0OpalleHus ¢ BEIECTBaMH B IOBCETHEBHOM JKU3HHU.

Hapsny ¢ 3TuM nenu u3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBanus. CerogHsa B 00pa3oBaHUU 0CO00 3HAUMMOM MPU3HAETCSA HANpPaBIEHHOCTh OOYYEHMs Ha pa3BUTHE M CAMOPA3BUTHE JIUYHOCTH, (OPMHUpPOBAHUE €&
MHTEJUIeKTa U o011el KynpTypsl. O0yueHHe YMEHHIO YUUTHCS U MPOJ0IDKATh CBOE 00pa3oBaHHE CaMOCTOSITEIbHO CTAHOBUTCS OJTHOW M3 BaXKHEHIIMX (PYHKIIUI
y4eOHBIX MPEIMETOB.
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B cBs3M ¢ 3TUM NpH M3ydEHHUH MTPEIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAUeHUE PUOOPENH TaKHe LEeNH, KakK:
. (dbopMuUpOoBaHHE WHTEIUICKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHHOMY HPHUHSATHIO
pelIeHni, CocOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSM KU3HU;

. HAIPaBJIICHHOCTh OOYYCHHS HAa CHCTEMAaTHYeCKOe IMPHUOOIICHHE YYalIUXCsS K CaMOCTOSITCILHOW ITO3HABATEIBHOW JIEATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HaHUs, (HOPMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

. obecrnieueHre yciaoBuM, COCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYaIOUIUMUCS OTbITAa Pa3HOOOPA3HOU /1eATENbHOCTH, O3HAHMS U CaMOIIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI ), UMEIOIUX YHUBEPCATHLHOE 3HAUEHUE /ISl PA3JIMYHBIX BUJIOB JCATEIHHOCTH,

. dhopMupoBaHNE YMEHHI OOBSCHITH U OIEHUBATH SBJICHHUS OKPYXKAIOIIETO MHpPAa HA OCHOBAHWH 3HAHWW W OIBITA, MOJYYCHHBIX MIPU W3YYCHUU
XUMHH,

. ¢dbopMupoBaHue y oOydarolUXcsi TyMaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS IIEHHOCTH XMMHUYECKUX 3HAHWM Ui BBIPAOOTKH 3KOJIOTMYECKU
11e1eco00pa3Horo MOBEACHUS B ObITY M TPYJOBOM AEATEILHOCTH B LEJSIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYXKAIOIIEeH MPUPOTHON CpeIbl;

. pa3BUTHE MOTHUBALIMK K O0y4EHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U CAMOBOCHHUTAHHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEUECKUX LIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUJIs U HAIIPABJICHHOCTH JTATbHEHUIIET0 00ydeHHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme obmero oOpa3zoBaHus «XUMHS» IMpPU3HAHA OOSA3aTEIBHBIM YYEOHBIM MPEAMETOM, KOTOPBIM BXOJUT B COCTaB IMPEAMETHON 00JacTh
«EcTecTBeHHO-HAYYHBIC MTPEIMETHIY.
Y4eOHBIM ITaHOM Ha €€ u3ydyeHue o0TBe/IeHO 136 y4eOHBIX 4acoB — 10 2 4. B HEJIENI0 B 8 M 9 Kilaccax COOTBETCTBEHHO.

COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC
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IepBoHayabHbIE XMMUYECKUE IOHATHUS

[Ipeamer xumun. Ponp Xxumun B kU3HU YenoBeka. Tena u BemecTBa. Ousndeckue CBOMCTBA BEIIECTB. ArperarHoe coctosinie Bemiects. [lonstue o
METO/IaX MMO3HAaHUs B XUMUU. XUMUS B cucTeMe HayK. YucTeie BeniecTBa U cMecu. CrocoOBl pa3/iesieH s CMECei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTBI. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U c0XkHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumnueckas Gopmyna. BageHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHas aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYIIsIpHasl Macca. MaccoBasi 107151 XMMUYECKOIO AJIEMEHTA B COETUHEHHH.

Ouznyeckue U XUMHUYECKUE SIBICHHA. XUMHUUYECKas peakuuss U e€ NpPU3HAKU. 3aKOH COXPaHEHMsI MacChl BEUIECTB. XHUMHUYECKHE YpPaBHEHUS.
Knaccudukanus XuMuueckux peakuuii (COeTuHEHHs, pa3IokKeHHs, 3aMelleHus, 0OMeHa).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYAOH, C MpaBUiIaMu paboThl B JIaDOpaTOpUM U NMpUEMaMH 0OpalieHus ¢ J1abopaTOpPHbIM
000pyI0BaHNEM; U3YUEHHUE U ONKCaHue (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPraHMYECKUX BEUIECTB; HaOI0AeHNEe (PU3HUECKUX (TIJIaBJIeHHE BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTYNKe, KHIIEHHE M KOHJIEHCALIUs BOJbI) U XUMUYECKUX (TOpEeHHE CBEYH, MPOKAINBAHUE METHOU MPOBOJIOKU, B3aMMOJEHCTBUE Mea ¢
KHCJIOTOM) SIBICHWH, HAOIIOJCHUE U ONMMCAHWE TMPU3HAKOB IMPOTEKAHWS XUMHUUYECKHX pEakIuil (pas3yioxkeHue caxapa, B3aMMOJCUCTBHE CEPHOM KHUCIOTHI C
XJIOpUI0M Oapus, paznokenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoieiicTBre Kese3a ¢ pactBopoM cou meau(Il)); nzyuerne crmoco6oB pasaeieHus
cMmeceil (C MOMOUIbI0 MarHuTa, (UIbTPOBAaHUE, BbINAPUBAHUE, TUCTHILISALUSA, Xpomartorpadus), MpoBeleHUE OYMCTKH TMOBApEHHOU coNu; HaOMIo/eHuE U
OTHCAaHUE PE3YIbTATOB MIPOBEACHUS OIBITA, HILTIOCTPUPYIOILIEr0 3aKOH COXPAHEHHUS MACChl; CO3JJaHIe MO EIei MOIEeKYI (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3myxa. Kucimopom — smeMeHT M mpocToe BemiecTBO. HaxoknmeHue Kuciiopoja B Mpupoje, (Gu3ndeckue u
XUMHUYecKkrue cBoicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenune kuciaopona. CrocoObl MONydeHHs KHCIOPOAA B JIaOOpATOPUH M MPOMBIIUIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — ayioTporHas MoaupuKanus KUCIopoa.

TennoBoit ahpexT xumudeckoil peakliny, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHIOTEPMUYECKUE PeaKlMU. TOIIMBO: Yroib U METaH. 3arpsi3sHeHHe
BO3/lyXa, YCHJIEHHE NapHUKOBOTO 3¢ ¢deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxknenue Bogopona B mpupoie, (pU3MYecKHe W XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI
noxy4yeHusi. KucimoTsl 1 couu.

KonunuectBo Bemecta. Mosb. MounspHas macca. 3akoH ABorazipo. MomsipHblil 00bEM ra3oB. PacuéTel o XUMUYECKHM YPaBHEHUSM.

®dusnueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBopbl. HackllieHHbIE U HEHACHILIEHHBIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1oJis1 BellecTBa B pacTBope. XMMHUECKHE CBOWCTBAa BOJbl. OcHOBaHUs. Pojb pacTBOpOB B MpUPOJIE€ U B KU3HU 4YesioBeka. KpyroBopot BOJbI B
npupojie. 3arpsi3HeHUe NPUPOIHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Kraccudukarmst Heopranuveckux coeauneruid. Oxcuapl. Kinaccudukarms okcumoB: cojieoOpasyronue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpa3zyromue. HomeHnkinatypa okcuaoB (MeXIyHapoIHas U TpuBUaibHas1 ). OU3UUecKre U XMMHUYECKHe CBOICTBa OKcuI0B. [lomyuenue oKCHaoB.

OcnoBanus. Knaccudukanust ocHOBaHU: MENOYM U HEpacTBOpUMBbIE OCHOBaHMs. HoMmMeHknIaTypa ocHOBaHMU (MeXIyHApOJHAs M TPUBHUAIBHAS).
Pu3nyecKue 1 XMMUYECKUE CBOMCTBA OCHOBaHUU. [1omyyenrne ocHOBaHMIA.

Kucnotel. Knaccudukarus kucnor. HomeHnkiatypa KUCIOT (MeXIyHapoaHas U TpuBHalbHas). OU3NUECKHe U XUMHYECKHUE CBOWMCTBA KUCIOT. Psj
aktuBHocTh MetasuioB H. H. bekerosa. [lonyyenue kucior.

Conn. Homenkiatypa coseit (MexayHapoiHas M TpuBHaibHast). Pusndeckue U XuMHUecKue cBoiictsa coseil. [lonyuenue coneit.
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['eneTnyeckast CBSI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCAMHEHUH.

XUMUYECKUI 3KCIIEPUMEHT: KaUueCTBEHHOE OIPENIEICHUE COJEpKAaHUs KUCIOpOJa B BO3JYyXe; MOJIyu€HUE, COOMpaHue, PAcllO3HaBAHUE U HU3Y4YECHUE
CBOICTB KHMCJIOpO/1a; HAOIIOACHUE B3aUMOJEHCTBUSI BELIECTB ¢ KUCIOPOJIOM U YCIOBUSI BO3SHUKHOBEHMS U IPEKpaIeHHs] TOpeHUs (IoXkapa); 03HAKOMIIEHHE C
o0pa3maMu OKCHIOB U OTIMCAHKE WX CBOICTB; MMOJIydeHHE, COOMpaHne, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOIOPO/ia (TOPEHUE); B3aMOICHCTBHIE BOJAOPOAA C
okcuoM menu(Il) (Bo3MOKHO HMCHOIB30BAHUE BUICOMATEPUANIOB); HaONIOEHHME OOpa3lOB BELIECTB KOJUYECTBOM 1 MOJb; HCCiieoBaHHE OCOOEHHOCTEH
pacTBOpEHHUsl BEIIECTB C pa3IMYHON pPacTBOPUMOCTHIO; IPHUTOTOBJIECHHE PACTBOPOB C OIpeneI€HHOW MacCOoBOW J0Jed pacTBOPEHHOIO BEIECTBA;
B3aMMOJICHCTBHE BOJBI C META/UIaMU (HATPUEM U KalbllueM) (BO3MOKHO HCIIOJIb30BaHHE BUIEOMATEPHANIOB); OINPEICIICHUE PACTBOPOB KHUCIOT M IETOYEH C
MIOMOIIBI0 MHAWKATOPOB; HUCCIEJOBaHME O00pa3l0oB HEOPraHMYECKHX BEIIECTB pPA3JIMUHBIX KJIACCOB; HAOMIOJCHHE W3MEHEHMs] OKPAacKd HHJIMKATOPOB B
pacTBopax KHUCIOT U HIeslouel; nu3yuyeHue B3aumozencTsus okcuaa mean(ll) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT ¢ METaJIaMH, peakluid HeWTpalinu3aluy;
MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHMH, BRITECHEHHE OJTHOTO METaJlia IPYrUM U3 pacTBOPA COJIM; pelIeHre SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Bakueiime
KJIaCChl HEOPraHUUECKUX COCAMHEHUI».

IMepuonuveckuii 3akon u Ilepuoanueckass cucrema xumuuyeckux jieMeHToB .M. MenpaeneeBa. CtpoeHnne atroMoB. XMMHUYECKas CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[TepBbie MOMBITKHU KIacCH(PUKAIMN XUMUUECKUX JIeMEHTOB. [[oHATHE O TPyIImax CXOTHBIX JIEMEHTOB (IEJIOYHBIE W MIETOYHO3EMETbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yIoT aM(pOTepHbIE OKCUABI U THAPOKCHIBI.

[Tepuoanueckuit 3akoH. Ilepuomnueckas cucrema xumuueckux 3neMmeHtoB /.M. MenneneeBa. KopoTkonepuoanas u mmuHHOTIEpHOIHAS (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux smemeHToB [I. 1. Menneneesa. Ileproasl u rpynnel. @uznyeckuii CMbICI TOPSIKOBOIO HOMEPA, HOMEPOB MEpUOAA U
TPYIIBI 3JIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHBIX siiep. M3oTombl. DnekTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonuueckoit cucremsl JI.M. MenaeneeBa. XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA Mo ero nojoxkenuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAUNIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO IpynIaM M IEpHOJaM.
3nauenue Ilepuonnueckoro 3akoHa u Ileproauueckod CUCTEMbl XUMHYECKUX SJIEMEHTOB JIJIs pa3BUTHS Hayku W mnpakTtuku. .M. MenneneeB — y4y€Hblid U
IPaKJIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MOJIpHASI U HEMOJSPHAS) CBSA3b. DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEeHTOB. MloHHAs CBS3b.

Crenenb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouiecchl Okucinenus u BoccTaHoBiIeHU. OKUCIUTENN U BOCCTAHOBUTEIU.

XUMUYECKUH SKCIIEPUMEHT: M3y4eHHE 00pa3loB BEIECTB METAUIOB M HEMETAJJIOB;, B3aMMOJCHCTBHE THAPOKCH]IA IIMHKA C PacTBOPAMU KUCIOT U
IEeJI0YEHi; MPOBECHIE OMBITOB, HILTIOCTPUPYIOIINX MIPUMEPHI OKHCIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIHN (TOpEHUE, PEaKIIUU Pa3lI0KEHUs, COSTUHEHNUS).

MexnpeaMeTHbie CBSI3H

Peanuzarus MeXpeaIMETHBIX CBS3€H MPU M3YYEHUHU XUMHUU B 8 Kjacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUMN, TaK U MOHATUH, SBJISAIOIIUXCS CUCTEMHBIMU JUISl OTJAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecCTBeHHO-HAYYHbIE TIOHATHSA: HAy4HBIH (aKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAIHU3, CUHTE3, KIAaCCH(HUKAIUS, ePHOTUIHOCTh, HAOIIOICHNE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, U3BMEPEHHE, MOJIEIIb, SBJICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3apsij, BEUIECTBO, TENO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3, ((M3NYECKUE BEIMUUHBI, SAMHUIIBI U3MEPEHHs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.
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buonorus: porocunres, npixanue, ouocdepa.
I'eorpadust: atmochepa, ruapochepa, MUHEPaIIbI, TOPHBIE IOPO/IbI, MOJIE3HBIC HCKOTIAEMBbIC, TOILUIUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Tepuoanueckuit 3akoH. Ilepuognueckas cucrema xumudeckux aemeHToB .M. MenaeneeBa. CtpoeHrne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMHYECKHUX DJIIEMCHTOB MEPBBIX TpéX NnNEepruoa0B, Kajiud, KaJlblIUd U UX CO€I[I/IHCHI/II\/'I B COOTBETCTBUHU C IIOJIOKCHUEM JJIEMCHTOB B HepHO}IHIIGCKOfI
CHUCTEME U CTPOEHUEM MX aTOMOB.

CTpOGHI/Ie BEUICCTBA: BUAbI XUMHYECKON CBS3H. THIIBI KPHUCTATININYCCKUX pCHIéTOK, 3aBUCHUMOCTEb CBOMCTB BEIICCTBA OT THIIA KpHCTaJIJIPI‘ICCKOfI
PEETKU 1 BUAA XUMUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BelIecTB (MEXJyHapoJHas M TpUBHaJIbHAs). XUMUYECKHE CBONCTBA BELIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIacCaM HCOPraHUYCCKHUX COG)II/IHGHI/Iﬁ, IFCHCTHYCCKasd CBA3b HCOPraHNMYCCKUX BEIICCTB.

Knaccudukanus XuMH4ecKUX peakiuil Mo pa3InyHbIM NpU3HaKaM (110 YUCITY U COCTaBYy YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY 3D (DEKTy,
M0 W3MEHEHUIO CTETCHEW OKHUCICHHS XUMHYECKHUX DJIEMEHTOB, MO OOpaTHUMOCTH, IO YYacCTHIO KaTalau3aTopa). DK30- U HHAOTEPMUUYECKUE PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHMUS.

[TonsitTne o ckopoctu xumuueckod peakuuu. [loHAaTHe 00 OOpaTHMBIX M HEOOPATUMBIX XUMHUYECKMX peakuusx. [loHsTHE O TOMOTEHHBIX U
reTeporeHHbIXx peakuusax. lloHstne o xumudeckom paBHOBecHHM. PaKTOpBI, BIHSIOLIIME HAa CKOPOCTh XMMHYECKON PEaKIMU M IOJOKEHHE XMMHUYECKOTO
paBHOBECHS.

OKHUCAUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIUHU, 3JICKTPOHHBIM OandaHC OKHCIUTEIbHO-BOCCTAHOBUTENIBbHON peakuuu. CocTaBieHHE YpaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI C UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON TUCCOLMALMHU. DJIEKTPOJIUTHI U HEANEKTPOIUThl. KaTuoHbI, aHMOHBI. MeXaHu3M IHCCOLMALMU BEIIECTB C Pa3IMYHbIMU
BUJIaMU XUMHUYECKO cBsi3u. Ctenenp nuccounanuu. CHIIbHBIE U c1a0ble 37eKTPOIUTHI.

Peakuuu monHoro obMeHa. YciioBUs MPOTEKaHHsI PEaKIMii MOHHOTO OOMEHa, MOJIHbIE M COKpAalIEHHbIE MOHHBbIE YpaBHEeHUs peakuuii. CBoiicTBa
KHCIIOT, OCHOBAHUH U COJIEH B CBETE MPEACTABICHUI 00 ANIEKTPOIUTHYECKON Aucconuanuu. KauecTBeHHbIe peakiiny Ha HOHBL. [IoHSATHE O THAPOIIH3E COJIEH.

XUMUYECKUH HKCIIEPUMEHT: 03HAKOMIICHUE C MOJICNIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKHX BEIIeCTB — METAJUIOB U HeMeTaioB (rpaduta
U anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIA HATPHs); UCCIEIOBAHHE 3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peaklMu OT BO3JCHUCTBUS Pa3NUYHBIX (aKTOPOB;
UCCIIEIOBAaHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcca AUCCOIUAIIUH KUCIOT, IIeI0oYei U cosiel (BO3MOXKHO HCIOJIb30BaHKE BUIEOMATEPHAIIOB);
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIMX MPU3HAKM MPOTEKAaHUS peakiuii MoHHOTro oOMeHa (0Opa3oBaHME OCalKa, BBIJIEICHHUE raza, 0Opa3oBaHHE BO/IbI);
OTIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX peakluuid (TOpeHue, peakuH pPa3IoKEeHUs, COSAMHEHHUS); paclo3HABaHHE
HEOPraHWYECKUX BELIECTB C NMOMOIIBIO KAYECTBEHHBIX PEAKIMI HA HOHBI; PELICHHUE KCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTanasl M X cCOeTHHEHUS
O6ma$1 XapaKTCPUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKUCIICHUS. CTpOCHI/IC n (I)I/I3I/I‘ICCKI/IC CBOICTBaA IMPOCTBIX
BEIIIECTB — TrajoreHoB. XHMHUYECKHE CBOMCTBa Ha IpuMepe Xjiopa (BBaHMOHCﬁCTBHC C MfETallilaMHd, HEMCTaJlJIaMH, H_[eJ'IOLIaMI/I). XJ'IOpOBOIIOpOI[. Consnas
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KHMCJIOTA, XMMHMYECKHE CBOWCTBA, IIOJIy4eHHE, IIpUMEHeHHue. JleWcTBUE XJIopa M XJIOPOBOAOPOJAa HA OPraHM3M 4YejoBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJIEHUE B IIPUPOJIE.

Oomrast xapakTepucTuka 3eMeHToB VIA-rpymmnel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKHUCIICHUS.

Crtpoennie u (pu3MUECKHE CBOWCTBA MPOCTBIX BEHIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIE MOIU(PHUKAIMKA KUCIOPOJAa M CEephl. XHMHUYECKHE
cBoiicTBa ceprl. CepoBOIOPOJ, CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA. OKCHIBI CEphl KaK MPEACTABUTENIM KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢usznueckue M XUMHUYECKHE CBOMCTBa (00IIMEe KaK MpeACTaBUTENs Kilacca KHUCIOT W crenuduueckne). XUMUYECKHE peaklUH, JIeKallde B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a moyiydyeHus: cepHoi KucioTsl. [Ipumenenue. Conu cepHOl KHCIOTHI, KaUECTBEHHAs peakliys Ha cyib(ar-uoH. Haxoxnenue cepbl u
e€ coelMHEHUN B mpUpojie. XUMUYECKOE 3arps3HEHHUE OKPYXAIoUIeH cpeabl COCIUHEHUSIMU Cephbl (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CHOCOOBI €ro Npe0TBPAILECHNUS.

OO01as XxapakTepucTuka eMeHToB VA-Tpymibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacpocTpaHeHue B MpUpojae, GU3NYECKUue U XUMHUYecKHe cBoiicTBa. KpyroBopot azota B mpupoje. AMMHAK, €ro GU3NYecKue U XUMHUYECKHe
CBOICTBa, MoJdy4eHue U npuMmeHenue. Coiau aMMOHUS, UX (PU3MYECKHE U XUMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakuusi Ha MOHbl aMMOHUSI.
A3oTHas KucioTa, e€ mojiydeHue, Gu3nueckue U XUMHUYECKHe cBOWcCTBa (0OIIMe Kak MpeACcTaBUTENsl Kiacca KUCIOT U cnemuduueckue). Mcnonbs3zoBanue
HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPAIbHBIX YA0OpeHUNH. XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIeH cpebl coe TMHEHUSAMH a30Ta (KUCIOTHBIE T0XK/IH,
3arps3HEHUE BO3/lyXa, IOYBbI U BOJJOEMOB).

docdop, amtorpomasie Moaudukanuu docdopa, husndeckue u xumudeckue cpoictBa. Okcua pochopa(V) u dochopnas kuciora, pusnyeckue u
XMMUYECKHE CBOMCTBA, nosyyeHue. Mcnonb3oBanue GpocaroB B kKa4ueCTBE MUHEPATIbHBIX YI0OPEHUIA.

O6mras xapakrepuctuka 31eMeHTOB [V A-rpynmbel. OCOOEHHOCTH CTPOSHUST aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUSL.

VYraepon, aioTponHble MOAU(DUKALNY, PaCIPOCTPaHEHHE B MPUPOAE, (PU3NUECKUe U XUMUYecKue cBoiictBa. AncopOuus. Kpyrosopor yrieposaa B
npupoge. Okcuapl yriepojaa, X (U3MUECKHe M XMMHUYECKHE CBOMCTBA, JEWCTBUME HA JKMUBBIC OPraHM3Mbl, MOJIydEHHE U IPUMEHEHHE. DKOJIOTMYecKue
npobisemsl, cBA3aHHble ¢ okcuaoM yriepoaa (IV); runoresa rio6aabHOro MOTENJIEHUs KiIMMaTa, NapHUKOBBINM 3((dekT. YronbHas KuCioTa U €€ COJIM, MX
¢bu3nyeckue M XUMHUYECKHE CBOMCTBA, NOJydyeHHE M IpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-MOHBL. Vcrosib30BaHME KapOOHATOB B OBITY,
MEIULVHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUAX yriepoja (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, [NINLIEPUH, YKCyCHas
kucnota). MIx cocraB u xumudeckoe crpoeHue. [loHstne o OMOJOrMyecKy BaXKHbIX BEIECTBAaX: JKUpax, Oenkax, yrieBoJax — M UX POJIM B KHU3HH YEIOBEKA.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHMYECKUX COCIUHEHHM.

KpemHuuii, ero ¢pusnyeckue u XuMHUUeCKUe CBOMCTBa, NoJyyeHue u npuMeHenne. CoequHeHns KpeMHuUs B mpupoie. O0mue npeacTaBieHus 06 okcuie
kpemHus (IV) um kpemuHueBoil kucnore. CUIMKaThl, UX HCIOJIb30BaHUE B OBITY, MEAUIMHE, NMPOMBIIUIEHHOCTH. BaxHelne cTpouTenbHble MaTepUabl:
KepaMHUKa, CTEKJIO, IEMEHT, OETOH, *esie300eToH. [Ipo0ieMbl 6e301MacHOro UCMOJIb30BaHMs CTPOUTENBHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HMU.

XUMHUECKUH SKCIIEPUMEHT: M3y4YeHue oOpa3lioB HEOPraHWYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI; NMPOBEJICHHE KaueCTBEHHBIX PEeaKkUud Ha
XJIOPUA-UOHBI M HAOJIOJICHUE TNMPHU3HAKOB HMX MPOTEKaHMs; OIBITHI, OTpakarollue (PU3NUYECKUE M XUMHUYECKHE CBOMCTBAa TraJIor€HOB M HX COEIMHEHHH
(BO3MOXKHO HCII0JIb30BaHME BUJIEOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3laMu XJIOpUIOB (TaJoreHnI0B); 03HAKOMIIEHHE ¢ 00pa3liaMu cephl U €€ COeTMHEHUAMU
(BO3MOXKHO HCHOJIB30BaHHE BHJIEOMATEpHAJIOB); HaOMIOJCHUE Ipoliecca OOYriIMBaHMSA caxapa IOJ JEHCTBHEM KOHILIEHTPUPOBAHHON CEpPHOM KHUCIOTHI;
U3yuyeHHEe XUMHUYECKUX CBOMCTB pa30aBleHHOW CEpHON KHCIOTHI, MPOBEICHHWE KAuyeCTBEHHOM peakiuu Ha Cylib(haT-uOH MU HaONOJeHHe NpHU3HaKa e&
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MPOTEKaHMs; O3HAKOMJICHHE C (PU3MUYECKHMMH CBOMCTBaMHU a30Ta, dochopa M MX COCAMHEHUH (BO3MOXKHO HCHOJB30BAHHE BUIAECOMATEPHAJIOB), 0Opa3namu
a30THBIX U (OCPOPHBIX yIOOpEHUH; MOTy4YeHHe, COOMpaHne, paclio3HABaHUE W M3yYCHHE CBOMCTB aMMHaKa; MPOBEJICHUEC KAUYECTBEHHBIX PEaKIMid HA WOH
aMmMoHuA U Qocdar-uoOH U H3ydEeHHE MPHU3HAKOB UX MPOTEKAHHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO
WCII0JIb30BaHNE BHJICOMATCPUAIOB); M3YUCHUE MOJCIEH KPUCTALIMYCCKUX PEIIETOK anMasa, rpaduta, QymuiepeHa; 03HaKOMIICHHE ¢ MPOIIECCOM aacoponuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHUBOTA3a; MOJyYeHUE, COOMpaHHE, pacro3HaBaHUE M M3YYCHHE CBOWMCTB YIIIEKHUCIOTO
rasa; mIpoBe/ICHHE KaYeCTBEHHBIX PeaKkllnii Ha KapOOHAT- M CHJIMKAT-UOHBI M U3YYEHUE NMPU3HAKOB MX MPOTEKAHMS; 03HAKOMJICHUE C MPOIYKIIMEH CUITUKATHOMN
MIPOMBIIIJICHHOCTH; PEIIEHNE IKCIIEPUMEHTATIBHBIX 3a/1a4 M0 TeMe «BakHelIne HeMeTalyIbl U UX COSAMHEHUS.

MeTa/uibl M UX COEIMHEHUS

OO6mast xapakTepUCTUKAa XMUMHUYECKUX JIEMEHTOB — META/VIOB HAa OCHOBAaHWHU HMX TOJIOKEHHS B [lepronnyeckoi cucTeMe XHMUYECKUX AJIEMEHTOB
J.W1. MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaJlioB. MeTauinueckas CBA3b U METAINIMYECKask KpUCTAIIINYECKasi peméTka. DIEeKTPOXUMUYECKU N Pt
HaIpsDKEHUH MeTaioB. OU3NYecKue U XUMHYECKUE CBOMCTBA MeTa/lIoB. OOmre crmocoObl MoydeHnuss MeTauioB. [IoHITHE 0 KOPPO3UH METAIIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBsl (CTajb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE B ObITY U IPOMBILIIIEHHOCTH.

[Ilenounble MeTtaiuibl: mosiokeHue B Ilepuonnueckoit cucreme xumudeckux sineMeHToB [[. M. MeHneneeBa; CTpoeHHME MX aTOMOB; HaXOXKJICHHE B
npupojie. Pu3ndecKkre U XUMUYIECKHUE CBOMCTBA (Ha puMepe HaTpus U Kaimust). OKCHIBI U TUAPOKCHIIBI HATPUS U Kanus. [IpuMeHeHne meoYHbpIX METaIOB |
UX COETUHEHUN.

[IlerouHO3eMENBHBIE METAIBI MArHUN U KallbLIMK: MoJiokeHue B [lepuoanyeckoi cucreme xumuueckux snementoB J1. . MenzaeneeBa; ctpoeHue ux
aTOMOB; HaxOKJeHHe B npupoje. Puznueckue U XUMUYECKHE CBOICTBA MarHus U Kajiblus. BakHelue coequHeHUs Kanblus (OKCUMA, TUIPOKCHUJ, COJH).
JKécTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunnil: nonoxkenue B Ilepuommueckoil cucteme xumuueckux sieMeHTOB .M. MengeneeBa; cTpoeHHE aToma; HAXOXXACHUE B TPHUPOJE.
duznyeckue U XMMHUYECKHUEe CBOMCTBA alltoMUHUA. AMQOTEepHbIEe CBOIICTBA OKCHA U THAPOKCH/IA ATFOMUHUS.

Keneszo: nonoxenue B Ilepuoandeckoi cucreme xumuueckux sneMeHToB J[.M. MenaeneeBa; cTpoeHre aToMa; HaX0XJIeHHUE B IIpupoae. Puzndeckue
1 XUMHUYECKHEe CBOKCTBA keme3a. OKcuabl, THApokcuasl u coiu xxenesa (I1) u sxenesa (III), ux cocra, CBOWCTBA U MOTYYCHHE.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMH METAaJJIOB U CIUIABOB, WX (U3NYECKUMH CBOWCTBAMHU; HM3YUYEHUE PE3YJIbTaTOB KOPPO3UU
MeTaJIOB (BO3MOKHO HCIIOJIb30BAHHME BUAEOMATEPUATIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCHJIA KalblMs M HATpUS C BOJAOHN (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUANIOB); HCCIEJAOBAaHUE CBOWCTB KECTKOW BOJBI; MpoIlecca TOpPEHHs >Keie3a B KHUCIopoae (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUs KAaUeCTBECHHBIX PEaKIIUid Ha MOHBI (MarHus, KaJbIHs, aTFOMUAHUS, IMHKa, sxene3a(1l) u sxenesza(Ill), menu(Il)); HaGroeHre U ONMCaHKE
MPOLIECCOB OKpAIIMBaHUS IJIAMEHU MOHAMU HATpUs, Kalus M KaiblKs (BO3MOKHO HCIOJIh30BaHUE BUAEOMATEPHUATIOB); UCCIIETOBAaHUE aM(POTEPHBIX CBONCTB
TUAPOKCH/IA aJTIOMUHMS ¥ TUAPOKCUAA LIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BakHelme MeTaibl U UX COCIUHEHUS.

XuMHA M OKPY:KAIOLIAs cpeaa

HoBble Marepuansl u TexHosiornu. BemiecTBa u maTepualibl B MOBCEIHEBHOW XU3HU 4YellOBeKa. XMMUS U 3/10pOBbE. be3onacHoe ucnosib30BaHuE
BEIECTB U XMMHUECKUX peakuuil B ObITy. [lepBas momoIs Mpu XUMHUYECKUX 0XKOraxX U OTpaBieHHsIX. OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XHUMHUECKOE
3arpsi3HEeHUE OKpYyKarolei cpepl (peaenbHas qonyctuMas kKoHuenTpanus BemectBs — [1J1K). Poib xuMun B pelieHnn 3KOJIOTUYECKUX MPOOIIeM.

[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB (yrolib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XUMHUUYECKUH IKCIIEPUMEHT: U3yueHHe 00pa3IioB MaTepHasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJMMEPHBIC MATEPUATIBI).
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MexnpeameTrHble CBSI3U

Peanuzanus MexXnpeaIMEeTHBIX CBS3€HM MpU M3YYEHHH XUMHUU B 9 Kjacce OCYLIECTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOLIUX €CTECTBEHHO-HAYYHbBIX
MOHATHUM, TaK U MOHATHUH, SBISIOLIUXCS CUCTEMHBIMH JJIi OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKIA. Peanu3anus MeXnpeaIMEeTHBIX CBS3eH mpu
U3Y4YEHUU XUMUU B 9 KJIacCe OCYILECTBISETCS YEpEe3 UCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHATUH, SBJSIOUIUXCS CUCTEMHBIMU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUsl, aHATU3, CUHTE3, KIacCU(UKAINS, MEePUOANIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJIETIMPOBAHHUE, U3MEPEHUE, MOIENb, SIBICHNUE, TAPHUKOBBIN 3()(eKT, TEXHOJIOTHs, MaTepUaIbI.

®duznka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOMbI, PaJAHOAKTUBHOCTb, MOJIEKYJa, IEKTPUUECKUI 3aps]l, MPOBOIHUKHY,
MOJIYIPOBOIHUKH, TUAJIEKTPUKHU, (DOTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacTBOp, PACTBOPUMOCTh, KpUCTaNIMYeCKas
pemérka, CcruiaBbl, GU3NYECKUE BEIUUMHBL, €AMHULIBI U3MEPEHNS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, Ouochepa, s3kocucTeMa, MUHEpaAJIbHbIE YI00pEHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, BOJHBIE PECYPCHI.

INIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

Nzyuenne xumuu B 8-9 Kiacce HANpaBlieHO HA JIOCTHKCHHWE OOYYAIOMIMMHUCS JIMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa.

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMsI JOCTHTAIOTCS B XOA€ OOydYCHHS XUMHH B €IMHCTBE Y4eOHOU W
BOCIUTATEIbHOU JIeATeIbHOCTH OpraHu3alid B COOTBETCTBHUM C TPAAUIHUOHHBIMM POCCHUMCKUMH COIMOKYJIBTYPHBIMM U JyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBWJIAaMU M HOPMaMH TOBEICHUS W CIIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHMS, CaMOPA3BUTUS W COLUATHU3 AllUH
oOyuaronuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:

ITaTpuOTHYECKOr0 BOCTIUTAHUS

1) IEeHHOCTHOT'O OTHOIIECHHUSI K OT€YECTBEHHOMY KYJIbTypHOMY, UCTOPUYECKOMY U HAyYHOMY HACJEIWI0, TOHUMAaHUs 3HAYeHUS XUMUYECKON HAyKH B
YKU3HU COBPEMEHHOr0 0O0IIecTBa, CIIOCOOHOCTH BJIaJETh JOCTOBEpHOUN MH(pOpMaIueld o mepeoBbIX JOCTHKCHHUSIX M OTKPBITHSIX MHUPOBON M OTEYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIeCTBa;

I'pamxaaHcKoro BOCMTaHUs

2) mpeAcTaBIEHUS O COLMATBHBIX HOPMAaX M MpaBUIaX MEXKIWYHOCTHBIX OTHOIIEHMH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIeA0BATEIBCKOM, TBOPUECKONW U APYTUX BHIAX ACSITEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM NESTENbHOCTH
MpU  BBIMOJHEHUHM YUeOHBIX, TO3HABATENbHBIX 3a/1a4, BBIMOJHEHHUH XHMUYECKUX OSKCIIEPUMEHTOB, CO3JIaHUU Y4YeOHBIX TPOEKTOB, CTPEMIICHUS K
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B3aMMOTIOHMMAHHUIO U B3aMMOTIOMOIIHM B TpoIlecce ITON y4eOHOU NesSTeNbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE TMOBEJCHUE M MOCTYNKU CBOMX TOBAPHIIEH C
MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHI MMOCTYITKOB;
IleHHOCTH HAYYHOr O TO3HAHUS

3) MHPOBO33PEHUYECKHX MPEICTABICHUNA O BEIIECTBE M XMUMHUYECKOH pEaKIuh, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH |
COCTAaBIISIONIUX OCHOBY JUISI TOHMMAHHsS CYIIHOCTH HAay4YHOW KapTHHBI MHpa; NPEJICTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIHI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOM CPEIoil, O POJIM XUMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyYEHUE HOBBIX 3HAHUHU 10 XUMUH, HEOOXOTUMBIX TSI OOBSICHEHUS HAOIIOIaeMbIX MPOIIECCOB U
SIBJICHUM;

5) mo3HaBaTeNbHON, MHPOPMAITMOHHON M UYUTATEIHCKOH KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHOW PabOTHI C yYeOHBIMH TEKCTaMH,
CIIPaBOYHOU JIMTEPATYPOU, TOCTYITHBIMH TEXHHUECKAUMHU CPEJICTBAMHU MH(POPMAITUOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIPHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaMOOOpa30BaHMIO, MPOSKTHON M HCCIIEIOBATEIHCKON
NeSTeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS OOYYEHUS B AabHEUIIEM;

@ opMHUPOBAHUS KYJIbTYPbI 310POBbSI

7) oco3HaHWsI IICHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 KU3HHU, OCO3HAHUS TIOCIEIACTBUN U
HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUs ajKOTOJIsA, HAPKOTHKOB, KypeHUs), HEOOXOIMMOCTH COOIIOACHUS TPABHJI OC30TIACHOCTH MPH OOpAIIEHUH C
XMUMHYECKUMU BEUIECTBAMH B ObITY U peaJIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) uHTepeca K MPaKTHUECKOMY M3YyUeHUI0 Mpodeccuil U Tpylna pa3IuvyHOro poja, yBaKEHUE K TPYLY U pe3yibTataM TPYAOBOM NEATEIbHOCTH, B TOM
Ylclie Ha OCHOBE IPHUMEHEHUs MPEAMETHBIX 3HAHWM MO XMMHUHU, OCO3HAHHOTO BbIOOpa MHIUBUAYATbHOW TPACKTOPHUHM IPOAOLKEHUS 00pa3oBaHUs ¢ YUETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLECTBEHHBIX MHTEPECOB M MOTPEOHOCTEMH; ycnemHol npodecCuoOHaIbHON AEATEeIbHOCTH U Pa3BUTHUS
HEO0OXOIUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATILHON Cpe/IE;

IKO0JOrH4€eCKOro BOCIIUTAHUS

9) sKoJOTHYECKU 1e1eco00pa3HOro OTHOILIEHUS K MPHUPOJE KaK MCTOYHHMKY KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS, MOHUMAaHMS LIEHHOCTH
3I0pOBOTO M 0E30MacHOr0 00pasza *KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY M MCHUXHYECKOMY 3J0POBBIO, OCO3HAHMS LIEHHOCTU
coOroieHus MpaBui 0€30MacHOro MOBeIeHUs IIPpU PadOTe ¢ BEUIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 3OPOBBIO U KU3HH JIOCH;

10) cmocoOHOCTH MPUMEHSTh 3HAHUA, MOJydaeMble MPH U3YYCHUU XUMHH, JUIS PEIIeHUs 3a]ad, CBSA3aHHBIX C OKpY)Kalollel MpUpOIHOH cpenoi,
MOBBILIECHUST YPOBHS 9KOJOTMYECKON KYJIbTYpPbI, OCO3HAHUS TJ00ATBHOTO XapaKTepa SKOJIOTHYEeCKHX MpoOieM M MyTe uX peuieHus MOCPeACTBOM METOJ0B
XUMHH;

11) 3KOMOTHYECKOTO MBIILIEHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MTO3HABATEIBHON, KOMMYHHUKATUBHOM U COIIMANLHON MPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MCTAIPECAMCETHBIX PE3YJIbTATOB BBIACIAOT 3HAYHUMBIC JIA (bOpMPIpOBaHI/I}I MHPOBO33PCHUA O6H.[€Hay‘{HLIe IIOHATHUA (38.KOH, TCOpU,
MpUHIOMII, TUTIOTE3a, (I)aKT, CHUCTCMA, IMPOLCCC, SKCIICPUMCHT U IIp.), KOTOPBIC UCTIOJIB3YIOTCSA B €CTCCTBCHHO-HAayYHBIX y‘IC6HBIX nmpeaMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHHUM H3 HTHUX npeaAMETOB (bOpMI/IpOBaTB nNpeaACTaBJICHHUE O LIEJIOCTHOM Haquoﬁ KapTUHC MHpA, U YHUBCPCAJIBHBIC y‘{C6HBIC JIeNCTBUSA
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(mo3HaBaTeNbHBIE, KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpbIE OOECIEYMBAIOT (OPMHPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO U
OCYILIECTBJICHUIO Y4EOHOMN AEATEIbHOCTH.

MeranpeameTHble pe3yabTaTbl OCBOEHMsI 00pa30BaTeNbHONW IMPOrpaMMbl IO XUMHUHU OTPAXKalOT OBJIAJICHHE YHHMBEPCAIbHBIMU I103HABATEIbHBIMU
e CTBUSIMHA, B TOM YHCJIC:

Ba3oBbIMH JornyecKuMH el CTBUSIMU

1) ymMeHHeM WHCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHWW 3HAHWH: PACKPBIBATH CMBICIT XUMHUYECKHX IMOHATHH (BBIIEIATH HX
XapaKkTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JIPYTUMH TIOHSATHSIMHU), MCIIOJB30BATh TOHSATHS JUIsI OOBSICHEHHS OTACIBHBIX (DAKTOB W SIBICHUH;
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJTS KIIACCH(PUKAINY XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKIUii; YCTAHABIMBATD MPHYHUHHO-CIIEJICTBEHHBIE CBS3H MEXKIY
00BEKTaMU U3yICHHUST; CTPOUTD JIOTHYECKHE PACCYXKACHUS (MHAYKTHBHBIE, IETYKTUBHEIE, 110 aHAJIIOTHH ); JIETIaTh BHIBOJIBI U 3aKITFOUCHHS,

2) yMEHHEM NPHUMEHATH B MpOIlecce MO3HAHUS MOHATUS (IIPEAMETHbIE U METANpPEJAMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJIEH, HCIIOJIb3YEMBIE B
XAMUH, TIPe00pa30BBIBATH MIMPOKO MPUMEHSIEMbIE B XMMHH MOJICIBHBIC MPEICTaBICHUS] — XUMHUYECKUN 3HaK (CHMBOJ 3JIEMEHTa), XUMU4eckas (Gopmyrna u
ypaBHEHHE XHMHYECKOW PEAKIINU — IPH PEIICHUH YIeOHO-TI03HABATENFHBIX 33/1a4; C YIETOM 3THUX MOJICIBHBIX TPEACTABICHNHN BBISBISATD U XapaKTepHU30BaTh
CYIIECTBEHHBIE TPU3HAKA H3y4aeMbIX OOBEKTOB — XHMHUYECKMX BEIIECTB M XUMHUYECKHX pPEaKIWH; BBISBISATH OOIIHME 3aKOHOMEPHOCTH, MPHYNHHO-
CIICZICTBEHHBIE CBSI3H M MPOTUBOPEUMS B H3y9aeMBIX TIPOIeccax M SIBICHUSX; MPeUIaraTh KpUTEPUH ISl BBISBIICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
CaMOCTOSITEJIBHO BBIOMPATh CIIOCOO perieHus ydeOHOU 3a7aun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB pEIIEHUS, BHIOMpATh HanOoJiee MOAXOMANIUNA C y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBbIMHE HccIe10BaTEIbCKUMH 1€ CTBUAMHU

3) yMeHueM HCHOJb30BaTh MOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, @ TAK)KE B KAUeCTBE OCHOBBI JUIsl (GOPMHUPOBAHUS THIIOTE3bI
0 MPOBEPKE NMPABUIHLHOCTH BHICKA3bIBAEMbBIX CYXKICHUII;

4) npuobOpeTeHue OMbITa M0 MIAHUPOBAHUIO, OPTaHU3ALUU U MPOBEICHUIO YUCHUYECKUX SKCIEPUMEHTOB: YMEHHUE HaOII0JaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATH €ro pe3yibTar, GopMyaupoBaTh 0000IEHUS U BBIBOJIBI MO pe3ybTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIISATD
OoTuéT 0 mpoJeNaHHO padoTe;

MIPOBOJUTH OMBITHI, C UCTIOJIB30BAHUEM aHAJIOTOBOIO Ja0OPAaTOPHOTO 00OpyI0BaHUS U LIUPpPOoBOro 0bopyaoBanus (LeHTp «Touka pocTay).

Paboroii ¢c undpopmanmeit

5) ymeHuem BbIOMpaTh, aHATU3UPOBATH M MHTEPHPETUPOBATH MH(GOPMAIMIO PAa3TUYHBIX BUJIOB M (OpPM MpeAcTaBlIEHUS, MOIy4aeMyl U3 Pa3HBIX
WUCTOYHUKOB (HAay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHHUs, CIpaBOYHBIE TMOcOOus, pecypchl HHTepHeTa); KPUTHYECKH OILICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMeHHEeM NpPHUMEHSTh Pa3JIMYHbIE METOJIBI M 3alpoChl MpPU MOUCKE U OTOOpe MH(POPMAIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJIUMBIX IS
BBITIOJTHEHUS y4eOHBIX U MO3HABATENBHBIX 33734 ONPeAeIEHHOTO THUIIA; MTPHOOPETEHUE OMbITa B 00IACTH MCHOIB30BaHUs HHGOPMAITMOHHO -KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBJaJeHHWE KyIbTypOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IMOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTHUMANBHYIO (OpMy
npejacTaBieHus WHGOpPMAallMM M WIUIIOCTPUPOBATh pellaeMble 3a/addl HECIOXKHBIMU CXeMaMH, JuarpaMMamu, ApYyruMH (opmamu Tpadukd U UX
KOMOHHAIIUSMHU,

7) yMEHHUEM HUCIIOJIb30BaTh U aHAJTM3UPOBATh B Ipoliecce y4eOHOM U UCCIIE0BATENbCKOM AeATEIbHOCTH HHPOPMALIMIO O BIMSHUYU IMPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEbL;



TOUYKA \!pocm

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1eHCTBUSIMU

8) ymeHmeM 3amaBaTh BOMPOCH (B XOJ€ AMAIOra W/WIM JHCKYCCHH) TIO CYHIECTBY OOCYXTaeMOW TeMbl, (OPMYIHpPOBATH CBOM MPEATIOKCHHS
OTHOCHUTEJILHO BBITIOJIHEHUS IIPEUI0KEHHON 3a1auu;

9) mproOpeTeHne ombITa MPE3CHTAIMH PE3yAbTaTOB BBINIOJHEHUS XMMHUYECKOTO JKCIIEpUMEHTa (J1abOpaTOpPHOTO OTMBITA, JIAOOPATOPHOH PabOTHI TIO
HCCJIEJOBAHUIO CBOMCTB BEILECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpecOBaHHOCTh B COBMECTHOI CO CBEpCTHHUKAMM I103HABATEIbHOW M MCCIENOBATENBCKOW JESTENbHOCTH NP PEIIEHWH BO3HUKAIOUINX
npo0sieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTNIACOBAaHUS MO3MUIMM (0OCYyXaeHusl, 0OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbI», KOOPIUHAIUS COBMECTHBIX
NeMCTBUM, onpe/iesieHne KPUTEpUEB N0 OIIEHKE KaueCcTBa BBIIIOJIHEHHOM paboThl U Jp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH 1€ CTBUSIMH

11) yMeHueM CcaMOCTOSITENIBHO OMNpPEAEATh LENu JESITeNbHOCTH, IJIaHUpPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBATH U IPU HEOOXOJUMOCTH
KOPPEKTHUPOBATH CBOIO JICATEILHOCTh, BEIOMPATh Hanbosee 3 HEeKTUBHBIE CITIOCOOBI PEIICHHS y4EOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISITh
WIN KOPPEKTUPOBAThH MPEATIOKEHHBIH aNroOpuT™M AEWCTBUM NMPU BHINOIHEHHM 33/JaHUN C Y4ETOM IOJTYYEHHUs HOBBIX 3HAHMHW 00 H3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OLIECHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysibTaTa 3asBJICHHOM LeH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIIOBUM 3aJJaHUI.

13) ymMeHHEM HCIIOJIB30BaTh MU(GPOBOE W aHAJIOTOBOTO OOOPYIOBaHUS IIEHTPAa €CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOW HarpaBiIeHHOCTH «Todka
pocta» TpedoBanne GI'OC 2021)

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHIO 00S3aTEIBHOIO COACPIKAHMs, YCTAHOBIEHHOTO NAaHHOW MPUMEpPHOI paboueil mporpamMmow,
BBIJICIISIIOT: OCBOCHHBIE OOYyYalOIIMMHCS Hay4HbIE 3HAaHUS, YMEHHS U CIOCOOBI NEHCTBUH, crneuuduyeckue A MNPeAMETHOW 00JacTH «XUMUS», BHJIBI
NEeSITeIbHOCTH T10 MOJTYYSHHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAIH, IPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIYEOHBIX U HOBBIX CUTYyallUsX.

[IpenMeTHBIEe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y 00YUAOIIUXCS CAEAYIONINX YMEHUIA:

8 KVIACC

1) packpoieanib CmovlCJi OCHOBHBIX XHUMHUUYCCKUX MMOHSTHM: aTOM, MOIJICKYIJIA, XUMHYECKUMN QJIEMCHT, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, CMECCh
(OI[HOpOI[HaH u HeO,I[HopOI[HaH), BaJICHTHOCTH, OTHOCUTCIIbHAsA aTOMHAasl U MOJICKYJIApHAsA Macca, KOJIUYCCTBO BCIICCTBA, MOJIb, MOJIIpHAasA Macca, MacCcoBas
A0 XHMHUYCCKOI'O JJIEMCHTa B COCIHMHCHHU, MOJ'I?IpHHﬁ O6’béM, OKCHUJ, KHCIIOTA, OCHOBAHHEC, COJIb, 3JICKTPOOTPULATCIBHOCTL, CTCIICHb OKUCJICHUA,
XUMHUYCCKasd peaknus, KJ'IaCCI/I(I)I/IKaI_[I/IH peaKHHﬁ: pcakiimn COCAUHCHUA, PCAKIUU PA3JIOKCHUA, PCAKIUU 3aMCIICHHUA, PCAKIUN O6MeHa, O9K30- H
SHAOTCPMHUYCCKUC PCAKIINH, TEIIOBOM B(I)(I)GKT pCaKknuun; AApO aTroma, BHCKTPOHHBII\/’I clioit aToMa, aToOMHas Op6I/ITaJ'H:>, paanyc aroMa, XUMHUUYCCKasA CBA3b,
MOJIApHadA U HETIOJIAPpHAA KOBAJICHTHAA CBA3b, MIOHHAA CBA3b, HOH, KATUOH, AHUOH, paCTBOP, MaCcCOBas A0JIS BCIICCTBA (HpOLIeHTHaH KOHLICHTpaLII/I}I) B pacTBOPE;

2) wnrocmpupoeanitov B3auMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSTHMN (CM. II. 1) W NPUMCHSTH 3THU NMOHATHA TPHU OITMCAHUU BCIICCTB U UX IIP CBanleHHf/'I;
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3) ucnov306ams XAMHYECKYIO CUMBOJIMKY ISl COCTABJICHUS (POPMYII BEIIECTB U YPABHEHUIH XUMUYCCKUX PEAKIIHA;

4) onpedensimb BAICHTHOCTH ATOMOB 3JEMCHTOB B OWHApPHBIX COCJAMHCHUSX; CTCICHb OKUCICHHS OJJICMEHTOB B OHMHAPHBIX COCAMHCHUSX;
MPUHAIICKHOCTh BEIIECTB K OMPENCNEHHOMY KIIACCy COENMHEHHMH 1o (QopMmynaMm; BUA XUMHUYECKON CBS3M (KOBAJICHTHAas M MOHHAs) B HEOPTaHHUYECKUX
COCIIMHEHUSX;

5) packpvisamv cmwicn Tlepuomuueckoro 3akona JI. M. MeHnzeneeBa: IEMOHCTPHPOBATh IMOHMMAHUE MEPUOMYCCKON 3aBUCHMOCTH CBOMCTB
XAMUYECKHX DJIEMEHTOB OT MX MoJiokeHus B [leprnonndeckoil cucreme; 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO -MOJIEKYJISIPHOTO
yUeHHsI, 3aKOHAa ABOTaJIpO; ONMMCHIBATH W XapaKTepHU30BaTh TaObMHMuHyr0 (opmy llepmommudeckoil CUCTEMBbl XHMHUYECKHX DIIEMEHTOB: pa3jnyaTh IO HATHS
«rnaBHasg noarpynmna (A-rpymma)» U «mobounas noarpynna (b-rpynma)», maneie u OoJsibIM€ TIEPUOJBI; COOTHOCHUTH O0O3HAYEHHS, KOTOPBHIE UMEIOTCS B
tabmuie «llepnoanyeckas cucrema xumudeckux 31emMenToB .M. MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMHUYECKUX SJIIEMEHTOB
(cocraB u 3apsia sapa, oOlIee YUCIO 3JIEKTPOHOB M pacCHpeIesIeHNE UX MO 3JIEKTPOHHBIM CII0SAM);

6) kraccupuyuposamev XMMUUYECKHE SIIEMEHTHI; HEOPTraHUYECKHE BEIIECTBA; XUMUYECKHE PEaKIUHU (10 YUCIY M COCTaBY YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, 110 TEINIOBOMY 3P PeKTy);

7) xapaxmepuzoeamo (onucviéams) 0ONIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

8) npoenosuposams CBOWCTBA BEUIECTB B 3aBHCHMOCTH OT MX KA4E€CTBEHHOTIO COCTaBa; BO3MOXKHOCTH MPOTEKAHHUS XMMUYECKUX MPEBpAINCHHUN B
Pa3IMYHBIX YCIOBUSIX;

9) ebluucaMbL OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO XHMHUUYECKOTO 3JIEMEHTa 1Mo (GopMylie COeTUHECHUS;
MaccOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOM peaklnu;

10) npumensmes OCHOBHBIC OIEPAlMA MBICIUTEIBHON JEATEIBPHOCTH — AaHaJIM3 M CHUHTE3, CpaBHEHHE, OO0OOIICHUE, CHUCTEMAaTHU3AIHIO,
KJIaCCU(UKAIUIO, BBISIBJICHHE MPUYUHHO-CIICJICTBEHHBIX CBSI3€H — I M3YUEHUSl CBOMCTB BEIIECTB U XMMHYECKUX PEaKIIMii; eCTECTBEHHO-HAYUYHbIE METO/IbI
MOo3HaHUsl — HaOJI0eHNe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN );

11) credosams TpaBUIaM MOJIB30BAHHS XUMHUECKON TMOCYI0H M 1a00paTOPHBIM 00OPYIOBAHUEM, a TaKKe IMpaBHIaM OOpAIIEHUS C BEIIESCTBAMH B
COOTBETCTBUU C MHCTPYKLUHUSAMHU IO BBIMOJTHEHHUIO Ja0OPATOPHBIX XUMUYECKHX OIBITOB MO MOJYYSHHIO U COOMPAHHUIO Ta3000pa3HbIX BEIIEeCTB (BOAOPOJA U
KHCIIOPO/1a), IPUTOTOBJICHUIO PACTBOPOB C OINpPEACIEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTHI
10 pacHO3HaBAaHUIO PACTBOPOB IIEJI0YEH U KUCIIOT C MOMOIIBIO0 HHANKATOPOB (JTakMyc, heHonpTanenH, MeTHIOPAHK U JIp. ).

12) nposooums ONBITHI, C KCIOIB30BAHUEM aHAJIOTOBOTO J1a00PaTOPHOTO 000pyA0BaHus U UpPoBOro 06opynoBanus (1ieHTp «Touka pocTay).

9 KVIACC

1) packpoleamsb CmblC/l OCHOBHBIX XUMHUUYCCKUX MIOHSITUN: XMMHUYECKUI 9JICMCHT, aTOM, MOJICKYJId, NOH, KATHOH, aHUOH, ITPOCTOC BCIICCTBO, CJIOKHOC
BCIICCTBO, BAJICHTHOCTBH, J3JICKTPOOTPHUATCIBHOCTb, CTCIICHB OKHCIICHHA, XUMHUUYCCKAA PCaKIUA, XUMHUYCCKASA CBA3b, TEIUIOBOM 3(b(beKT pCaknuuu, MOJIb,
MOJ'ISIpHBII\/’I 06’béM, pacTBOpP; OSJICKTPOJUTBI, HCIJICKTPOJIUTHI, IJICKTPOJIUTHYCCKAA AUCCOLHAIUA, PCAKIUHU HOHHOI'O O6MeHa, KaTajn3aTop, XHUMHUYCCKOC
PpaBHOBECHC, O6paTI/IMBIe u HCO6paTI/IMBIC peaknuru, OKUCIUTCIBbHO-BOCCTAHOBUTCIILHBIC PpCAaKIHUH, OKUCIUTCIb, BOCCTAHOBUTCIIb, OKHCICHHC U
BOCCTAHOBJICHHE, aJlJIOTPOIINA, aM(pOTepHOCTL, XUMHUYCCKasA CBA3b (KOBaJIGHTHaSI, MOHHas, MeTaJ'IJ'II/ILICCKaﬂ), KpHUCTAJININICCKasd peméTKa, KOppo3ud MCTAJIJIOB,
CIINTaBbI; CKOPOCTH XUMHYSCKOM peaKknuy, MpeaAcCiIbHO JOMYCTHUMAasd KOHIICHTpAUA (HI[K) BCIICCTBA,
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2) unnioCcmpupo8ams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATHIH (CM. I1. 1) ¥ IPUMEHSITh 3TH MOHSATHS PU ONIMCAHUU BELIECTB M UX MPEBPAILCHUN;

3) ucnonvz06ams XAMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U YPABHCHUI XUMUYECKUX PEAKIIUI;

4) onpedensimb BaJCHTHOCTh U CTCIICHb OKUCICHUS XUMHUYCCKHUX JJIEMCHTOB B COCIMHCHHUSX Pa3IMYHOIO COCTaBa; MPUHAUICKHOCTh BEIIECTB K
OTIpeNIeNIEHHOMY KJIACCY COSAMHEHH 10 (hopMynaM; BUI XUMHUYECKOW CBSI3M (KOBAJICHTHAsI, HOHHAS, METAJUINYECKasl) B HEOPraHWIECKUX COSAMHEHUSX; 3apsij
MOHA IO XUMHUYECKOH (opmylie; xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, THI KPUCTAUIMYECKOH PEmETKH KOHKPETHOTO
BEIIECTBA;

5) packpvisams cmwbicn Tlepuoauueckoro 3akona J[. M. MenjeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAaHKE: OTIMCHIBATh U XapaKTePH30BaTh TAOJHUHYIO
¢dopmy Ilepuonnyeckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB: pa3jinyaTh MOHSATHUS «TJaBHas noAarpynmna (A-rpynmna)» u «moboynas noarpynna (b-rpymma)y,
MaJible U OOJIBIIHE TEPUOJIBI; COOTHOCUTHh 0003HAUEHHMSI, KOTOPHIE HMEIOTCS B TMEPHOANYECKON TaOIHUIlE, C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsif s/ipa, 00Iee YUCIIO MIEKTPOHOB U PACTIPEICTICHUE WX IO JIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIMHEHHI B TIpe/iesiaX MaJIbIX MIEPHOIOB U IIABHBIX IMOATPYII ¢ YYETOM CTPOSHHS X aTOMOB;

6) kraccupuyuposames XMMUUYECKHE DIIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XMMUYECKUE peakiuu (10 YMCIy U COCTaBY YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, 110 TEIIOBOMY 3(PPeKTy, M0 U3MEHEHHIO CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OOIIHE M CHCHU(PHUUCCKHE XMMHUYCCKHE CBONCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIast OIMUCAHHE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8) cocmaesnsimeb ypaBHEHHsI 3JIEKTPOIUTHUSCKON JUCCOIMAIIMKM KHCIIOT, MISI0Yel U COJIeH; MOJHbIC W COKpAIIEHHBIC YPaBHEHHS PEaKIUidi HOHHOTO
oOMeHa; ypaBHEHHS PEaKIIHii, MOATBEPIKAAIOLIUX CYIIECTBOBAaHNE T€HETHUECKOM CBSA3U MEXK/1y BEIIECTBAMU PA3IUYHBIX KIIACCOB;

9) packpuvieams cyuHoOCmb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUi MOCPEICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca STHX PEaKIIHii;

10) npoenozuposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT MX CTPOCHHS; BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBPAIICHUA B pPa3IHMYHBIX
YCIIOBUSAX;

11) gviuucasims OTHOCUTEIILHYIO MOJICKYISIPHYIO M MOJISIPHYFO MAacChl BEIIECTB; MAacCOBYIO OO XMMHUYECKOrO 3JIeMeHTa 10 (GopMylie COCTUHEHUS;
MaccCOBYIO JIOJIFO BEIIECTBA B paCTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUy;

12) credosams mipaBUIaM MOJIB30BAHHS XUMHUECKON TOCYI0H M 71ab0OpaTopHBIM 000pPYJIOBAaHHEM, a TAK)KE MPaBUJIaM OOpaICHUs C BEIIECTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMU IO BBIMOJIHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHHUIO U COOMpPAHUIO T'a3000pa3HBIX BEIIECTB (aMMHaKa U
YIIIEKUCIIOTO Ta3a);

13) nposooums peaxuuu, MOATBEPIKIAIONINE KAYECTBCHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU/I-, OPOMHKI-, HOTUI-,
kapOoHat-, docdar-, cuiaMKaT-, cynb(ar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHSI M WOHBI HM3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOIHBIX PacTBOPax
HEOPraHMYECKUX BEIECTB;

14) npumensimb OCHOBHBIC ONEPAI[MU MBICIUTEIBLHON JEATEIBPHOCTH — aHajiu3 U CHHTE3, CPaBHEHHE, 00O0OIICHHE, CHCTEMATU3AIUIO0, BBISBICHUC
IMPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JUIsl M3y4eHUs CBOWCTB BELIECTB M XUMHYECKUX PEaKLUH; eCTECTBEHHO-HAyYHbIE METOJbl MO3HAaHUs — HaOJ0JIeHNUE,
U3MEpeHNe, MOICTMPOBAHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIH ).

15) npo6ooumps OMBITHI, C HCIIOJIHL30BAHUEM aHAIIOTOBOTO JIAOOPATOPHOTO 00OPYIOBaHuUs U U(POoBOro 000pynoBanus (LIeHTp «Touka pocTay).
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TEMATHYECKOE IIVIAHUPOBAHME 8 kiaacc

Ne KonuuecTBo
Tema
n/n 4acoB
BBenenne 3
1 | Ilpenmert u 3anaun xumuu. MHCTPYKTAaXK M0 OXpaHe TPyaa B KaOMHeTe XUMHH 1
2 MeTtoabl XUMHUN. XUMHUYECKUHU SI3BIK. 1
3 | Hpakrunueckas padora Nel «I[Ipuembl o6pamenus ¢ maboparopabiM 06opynoBanueM. CTpoeHUE TUTAMEHH. ) 1
Hcnonb3oBanre 1uppoBOro M aHAJIOTOBOro OOOPYAOBAaHHS IIEHTPAa €CTECTBEHHOHAYYHOW U TEXHOJIOTUUYECKOU
HanpasieHHocTH «Touka poctay TpeboBanne ®I'OC 2021)
Pa3nen 1 BemecTBa 1 XuMHYeCKHe SIBJIEHHS ¢ TO3UMIMUA ATOMHO-MOJIEKYJISIPHOTO Y4Y€eHHS. 52
I'maBa 1. XumMHu4ecKHe 3J1eMeHThI U BellIeCTBA B CBeTe AaTOMHO-MOJIEKYJISPHOI0 Y4€eHHS. 12
4 | ®uznueckue U XuMu4deckue sipineHus. Onrcanne Gu3n4ecKux CBOWCTB BEUIECTB. 1
5 | ATOMBI, MOJIEKYJIbI, XUMUYECKHE 3JIeMEHThI. DOPMBI CYIIIECTBOBAHHUS 3JIEMEHTOB B PUPOJIE. 1
6 BxonHasi fuarHocTuyeckas padora. 1
7 ITepuonnueckas cucreMa XUMHYECKHX 3JeMeHTOB. CoctaB BemiecTB. [IpocThie M CIIOXKHBIE BENIECTBA. 3aKOH 1
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IIOCTOAHCTBA COCTaBa.

8 | BanentHOCTHh XUMHUECKHX A1eMeHTOB. CocTaBieHrne GopMys 1o BaJIGHTHOCTU. XUMHYECKHE (OPMYIIBI. 1
9 | AtoMHO-MoOeKkysipHOe yueHue. OTHOCHUTENIbHAsl aTOMHAs Macca. 1
10 | OTHOCHTENIBHAS MOJIEKYJIIpHASI Macca. 1
11 | MaccoBast 10/ DJIEMEHTOB B COEAUHEHUSIX. 1
12 | PemieHue pacueTHbIX 3a/1a4 1
13 | KonnuectBo BemecTBa. MoJib — eIMHUIIA KOJIMYECTBA BEIIECTRA. 1
14 | PemieHue pacueTHbIX 3a/1a4. 1
15 | Pemienue pacueTHbIX 3a7a4 1
I'maBa 2 Xumuieckue peakuuu. 3aKOH COXpPAHEHHUSI MACChl H JHEPTHH. 7
16 | 3akoH coxpaHeHus: MacChl ¥ SHepruu. COCTaBICHUE YpaBHEHUN XUMUUECKUX PEAKITUH. 1
17 | PacueTrsl n0 ypaBHEHUSIM XUMUYECKUX PEaKIIUM. 1
18 | Pacuersl o ypaBHEHUSIM XUMHYECKUX PEAKIUH. 1
19 | Tunel XUMHYECKUX PEAKITUH. 1
20 | PacueThl O ypaBHEHUSIM XUMUYECKUX PEAKIIUM. 1
21 | O0oOmenue 3HaHUM 1o mIaBam 1,2. 1
22 | KoutpoabHasi padora Nel «IlepBoHayajibHble XHMHYECKUE MOHATHS.) 1
I'naBa 3 MeToabl XUMHH. 2
23 | Metonpbl, CBsI3aHHBIE C HM3yYEHUEM BEIIECTB: HAOJIONEHME, OMHCAHUE, CPABHEHHE, XUMUYECKHM SKCIIEPUMEHT. 1
Hcnonb3oBanre 1udpoBOro M aHAJIOTOBOTO OOOPYAOBAaHMS IIEHTpa €CTECTBEHHOHAYYHONW U TEXHOJOTUYECKON
HanpaieHHOCTH «Touka poctay TpedoBanne GI'OC 2021)
24 | XuMU4eCKHi SI3bIK KaK CPEACTBO U METOJ| TO3HAHUS XUMUHU. 1
I'1aBa 4 BemecTBa B OKpY:KaKIe HAC PUPOJE M B TEXHHUKE. 11
25 | YucThl BENECTBA U CMECH. 1
26 | Pemenne pacueTHBIX 3a7a4 1
27 | IIpakTnyeckasi padora Ne2 «OumcTka BemnlecTB.» lcronp3oBanue mudpoBOro M aHAJIOTOBOTO 000PYIOBAHUS 1
IIEHTPa €CTECTBEHHOHAYYHOW 1 TEXHOJIOTHYECKOW HarpaBieHHOCTH «Touka pocta» TpedboBanue ®I'OC 2021)
28 | PacTBOphl. PacTBOpUMOCTE BemecTs. 1
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29 | IIpakTnyeckasi padora Ne3 «PacrBopumMocTh BemecTB.» lcnonb3oBanue UU(PPOBOrO M aHAJIOTOBOTO 1
000OpynoBaHUs IIEHTPA €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HarpaBieHHOCTH «Touka pocta» TpeboBaHUE
dIr'oC 2021)
30 | MaccoBas 10J11 paCTBOPEHHOT'O BEIIIECTRA. 1
31 | Pemenue pacueTHbIX 3a71a4 MO0 XUMUH. 1
32 | Bomopos. ['anoreHsi. 1
33 | Bona. [lepokcua Bomopona. 1
34 | IlpakTnueckass padora Ned «IIpuroroBiieHne pacTBOpa 3aJaHHOW KoOHIeHTpamueil.» Vcnons3oBaHue 1
IU(POBOTO M AHAJIOTOBOTO OOOPYIOBAaHHS IIEHTPA €CTCCTBEHHOHAYYHOW U TEXHOJOTMYECKOM HaNpaBICHHOCTHU
«Touka pocta» TpedboBanue ®I'OC 2021)
35 | KonTpoannas padora Ne2 «Cmecu. PacTBopbl.» 1
I'naBa 5 Ilousitue o razax. Bozayx. Kuciaopon. I'openne. 7
36 | 3akon I'eii-JIroccaka u ABoraapo. 1
37 | Pemenne pacyeTHBIX 3aJ1a4 MO XUMUHU. 1
38 | Boznyx — cmech ra3oB. OTHOCHTEINbHAS TNIOTHOCTH Ta30B. 1
39 | Kucnopon — xuMHuuecKkui 3JIeMeHT U TpocToe BemecTBo. [lonyuenne kuciopoja B 1a00paTopuu. 1
40 | XuMHUUYeCKHe CBOMCTBA U IPUMEHEHHE KUCIOPOa. 1
41 | IlpakTuueckasi padora NeS «IlosryyeHune KucCJI0poaa U U3ydeHHe ero cBOMCTB.» VMcmons3oBanue mu¢ppoBoro u 1
aHaJIOroBOro OOOPYAOBaHMS IIEHTPAa €CTECTBEHHOHAYYHON M TEXHOJOTWYECKOM HampapieHHOCTH «Touka pocrtay
tpeboBanue GI'OC 2021)
42 | KouTpoabHasi padora Ne3 «I'a3pl. Kuciopon. I'openne.» 1
I'n1aBa 6. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIUMHEHNH. 13
43 | OKcHuIbl. 1
44 | XumMuueckue CBOMCTBA OKCUIOB. 1
45 | OcHOBaHUS — TUAPOKCHUIBI OCHOBHBIX OKCHJIOB. 1
46 | llenoun, UX CBOMCTBA M CIIOCOOBI TTOJTYYCHUS. 1
47 | HepacTBOprMBIE OCHOBAaHMS, MX TIOJYYCHHUE M CBOMCTBA. AM(OTEPHOCTS. 1
48 | Kucnotsl. 1
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49 | XuMuueckue CBOMCTBA KUCIIOT. 1
50 | Conu cocTaB U HOMEHKJIATYpA. 1
51 | Xumuyeckue CBOMCTBA KUCIIOT. 1
52 | XuMuyeckue cBoMcTBa coneil. ' eHeTnyeckast CBsi3b HEOPraHUYECKUX COETMHEHHM. 1
53 | [IpakTnueckasi padora Ne6 «UccienoBaHme CBOICTB OKCHUAOB, KHCJIOT, OCHOBaHWii.» lcnonb3oBaHue 1
IM(POBOrO M AHAJIIOrOBOTO OOOPYIOBAaHHS IIEHTPA €CTECTBEHHOHAyYHOW W TEXHOJOTHMYECKOW HampaBIICHHOCTHU
«Touka pocta» TpeboBanue ®I'OC 2021)
54 | O600meHre 3HaHUH 110 T71aBe 6. 1
55 | KonTpoannas padora Ned IIpomexyrounasi arrectauuss «OCHOBHBbIE KJIacChl HEOPraHHYEeCKHX 1
COeIMHECHH .
Pa3znes 2 XumMn4yecKkue 3J1eMEeHThI, BelIeCTBA M XUMHYECKHE PEAKIIUN B CBETE JJIEKTPOHHOI TEOPHH. 13
I'maBa 7 Ctpoenne aToma. 2
56 | CocraB 1 BayKHEWIIINE XapaKTepUCTUKU atoma. M3oTonbl. XUMUYECKHE 3JI€MEHTHI. 1
57 | CtpoeHue AIEKTPOHHOM 000JIOYKH aToMa. 1
I'naBa 8 Ilepuoguuecknii 3akon u Ilepuoguveckas cucrema JI.1. MenaeneeBa 3
58 | [lepuoanyeckre M3MEHEHHUs CBOMCTB XUMHUUECKUX AneMeHToB. CoBpeMeHHas TpakToBka [lepuoanyeckoro 3akoHa. 1
Ilepuonnueckas cucTeMa B CBETE TEOPUH CTPOCHHS aTOMA.
59 | XapakTepucTHKa XUMHYECKOTO AJIEMEHTA U €r0 CBOMCTB Ha OCHOBE ToJyiokeHHs B Ilepmognyeckoit cucreme J1.1. 1
MeHieneeBa U TEOPUU CTPOEHUS aTOMa.
60 | KouTpoabHas padora Ne5 «I13 u IICXD. CTpoenne aroma 1
I'maBa 9 CTpoenne BemecTBa. 3
61 | KoBaneHTHas CBSI3b aTOMOB IIPH 00PAa30BAHUM MOJIEKYJ MPOCTHIX BEIIEeCTB. BUbl KOBaJICHTHON CBS3H. 1
62 | Monnas cBs3b u e€ cBoiicTBa. KpucTtamimyeckoe COCTOSTHUE BEIIECTB. 1
63 | CtemneHb OKHCICHHS. 1
I'maBa 10 XuMu4yecKkue peakuum B ceTe JICEKTPOHHOM TEOPHH. 6
64 | OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1
65 | CocraBieHue ypaBHEHHI OKHCIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIIHIA. 1
66 | KonTponbHasi padora Ne6 «OKHCIHTENbHO - BOCCTAHOBHTEJIbHbIE PeAKIIMHI.» 1
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67 | CymHOCTb U Kjaccu(UKaIUsl XUMUYECKUX Peaklid B CBETE ANEKTPOHHON TEOpUH. 1
68 | Pemenne pacueTHbIX 3ajad. 1
69 | Pemenne pacueTHbIX 3aja4. 1
70 | Pe3epn 1
TEMATHYECKOE IINIAHUPOBAHMHME 9 kiaacc
Ne
Tema Kou-Bo yacos
m\n
Pa3znea 1 Teopernueckue 0CHOBbI XUMUM. 16
I'maBa 1 Xumu4eckue peakiiuyu 3aKOHOMEPHOCTH MX NPOTEKAHUS. 3
1 | DHepreruka xumudeckul peakiuii. MHCTPyKTaXK 10 OXpaHe TPyla B KaOMHETE XUMHUHU 1
2 | CKOpOCTh XUMHUUYECKON peakiuu. XMMHUYECKOE PaBHOBECHE. 1
3 | pakTuyeckas padora Nel «BiausiHue pa3janyHbIX (PAaKTOPOB HA CKOPOCTHh XHMHYECKOI peaKIHu.» 1
Hcnonb3oBanre MuUppPOBOrO U aHAIOTOBOTO OOOPYAOBAaHHS IIEHTPA €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOU
HanpasineHHocTu «Touka poctay TpeboBanne ®I'OC 2021)
I'maBa 2 PactBopsbl. Teopusi 3j1eKTPOTUTHYECKOMH TMCCOIUATIMH. 13
4 | PactBoputenu. 1
5 | Monsl. CTpykTypa pactBopoB. Kpucrannoruaparsl. 1
6 | MexaHu3M 2IEKTPOIUTUIECKON TUCCOIMAIIMN BEIIECTB C KOBAJICHTHON MOJISIPHOM CBSI3BIO. 1
7 BxonHasi fuarHocTuyeckas padbora 1
8 | CoiicTBa moHOB. CHIIbHBIE U CJIA0BIE SJIEKTPOITUTHIL. 1
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9 | Peakmuu 3JI€KTPOJIMTOB B BOIHBIX PACTBOPAX U UX YPABHEHUS 1
10 | KucioThl Kak 31€KTPOIUTHI. 1
11 | OcHoBaHMs KaK 3JEKTPOJIUTHI 1
12 | Conu Kak 3JIEKTPOIUTHI 1
13 | Ilpaktuyeckas pabora No2 «PactBopsl. Teopust 2IEKTPOTUTHIECKON JUCCOITUAITII) 1
14 | KouTpoasnas padora Nel «Teopusi 31eKTPOJTUTHYECKOM THCCONMAINH.)» 1
15 | Tuaponus conei. 1
16 | Tuaponus conei. 1
Pa3znes 2 DiieMeHTBbI HEMETAJJIbI M UX BaKHEHIIIHE COeINHEeHUsA 23
I'maBa 3. O0mas xapakTepuCTUKA HEMETAJLJIOB. 2
17 | IIpocThie BemiecTBa —HEMETAJUIBI, KX COCTaB, CTPOCHUE, OOITUE CBOMCTBA M CITOCOOBI TTOJTYUICHHUS. 1
18 | Bogopoaubie 1 KUCIOPOIHBIE COSAMHEHUS HEMETAJIIOB. 1
I'masa 4. Ilonrpynna Kucjaopoaa u eé THNUYHbIE MPEeICTABUTEIH 7
19 | O6mras xapakTepuCcTUKa JIEMEHTOB MOATPYNIBI KUCIOPOAA U UX MPOCTHIX BEIIECTB. 1
20 | Kucmopoz. O30H. 1
21 | Cepa Kak MpocCTOe BEIIECTBO. 1
22 | Kucnopoxaconepskaiiue coeaunenus cepsl (1V). 1
23 | Kucnoponconepskariue coeaunenus cepsl (V). 1
24 | Perienue pacyeTHBIX 3a/1a4. 1
25 | KouTpoabHasi padora Ne2 «Cepa. CoeanHeHHsI cepbl.y 1
I'nasa S [loarpynmna a3ora u eé THUNHYHbIE NPEACTABUTEIHU /
26 | OGmias xapaKTepUCTHKA DIIEMEHTOB MOATPYIIHI a30Ta. A30T. 1
27 | AMMuax. 1
28 | [IpakTtuueckas padora Ne3 «Ilosyyenue ammMuaka u u3ydeHue ero cBoicTB.» Vcronb3oBanue mudpoBoro 1
¥ aHAJOTOBOTO OOOPYIOBaHUS IIEHTPA €CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOW HampaBieHHOCTH «Touka
pocta» TpedboBanue ®I'OC 2021)
29 | Okcusl a3ora. 1
30 | A3oTHas KUCJIOTa U €€ COJM. 1
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31 | ®ochop Kak IEMEHT U MPOCTOE BEIIECTRO. 1
32 | Coenunenus dhocdopa. 1
I'nasa 6 Ilonrpynna yriepoaa /
33 | IlonokeHue 351eMEHTOB MOATPYIIIIHI YIIIepoaa B IEPUOUYECKON CUCTEME, CTPOCHHE UX aTOMOB. 1
34 | Annorponbeie Mmoaudukanuu yriaepoaa. Ancopoius. XUMHUYECKHUE CBOMCTBA yriiepoa. 1
35 | Okcuapl yrieposa. 1
36 | YronpHas KUCI0Ta U €€ COJu. 1
37 | Ilpaktuueckass pabora Ned «Ilomydyenue oxcuna yrnepoma |V u usydenue ero cBoiicTB. Pacro3HaBaHue 1
KapOOHATOB.)»
38 | Kpemnuii u ero corictBa. CoelMHEHUS! KPEMHHUSI. 1
39 | KontpoabHasi padora Ne 4 «CoennHeHUsS] HEMETAJJIOB.» 1
Pasznen 3. MeraJuibl. 11
I'maBa 7 O01me cBoOlicTBAa METAJIJIOB 11
40 | DneMmenThl MeTasuibl. OCOOEHHOCTH CTPOCHUS UX aTOMOB. 1
41 | Xumudeckue CBOMCTBAa METAJIOB. DIIEKTPOXUMHUUECKUHN Psiji HAMIPSKEHUS] METAJUIOB. 1
42 | CrutaBel. Kopposust MeTaios. 1
43 | XapaKTepuCcTHKa MIEMEHTOB | A-TpyIIibL. 1
44 | Metannsl || A-rpynmsbl. 1
45 | KectkocTh Bosbl. PactipocTpanenue v poiab MeTaioB || A-rpynmsl B mpupoze. 1
46 | AmoMHHUT. 1
47 | XKene3o u ero BaKHEUIINE COCTUHEHMUS. 1
48 | IIpakTuyeckas padora NeS «PemieHHe JKCHIEePUMEHTAJNBHBIX 3adady mo Teme «MeTa/LIb»» 1
Hcnonb3oBanue mMudpoBOro U aHAJIOTOBOTO OOOPYAOBAHUS IIEHTPA €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOU
HanpasineHHocTH «Touka poctay TpeboBanne ®I'OC 2021)
49 | Pemenne pacyeTHBIX 3a7a4 1
50 | KonrpoabHasi pagora Ne5 «MeTauib» 1
Paznea 4. O01ue cBeeHnsi 00 OPraHUYeCKMX COeTUHEHMSIX. 11
ImaBa 9. YuieBogopoasl 7
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51 | Bo3HUKHOBEHHE U Pa3BUTHE OPTaHMYECKON XUMHM — XUMUU COEIMHEHU yIeposa. 1
52 | Knaccudukaius yriieBogopoaoB 1
53 | dusnyuecKre U XMMHYECKHUE CBOMCTBA PEIETbHBIX YIIIEBOAOPOJOB (AJIKAHOB). 1
54 | HenpenenbHbIC YITIEBOAOPO/IBI ATUICHOBOTO psijia (aJIKEHBI). 1
55 | KontpoabHasi pagora Ne6 nmpome:xxyrounas arrecrauus «IIpoBepka 3Hanuii 3a kypce 8,9 kiacca» 1
56 | HempenenbHbIC YIIIEBOAOPOBI ATUICHOBOTO Psifia (AJTKUHbI). 1
57 | IlpupoaHble HCTOYHUKH YITIEBOJOPOJIOB. 1
I'maBa 10 Kucioponcoaepxaniue opraHudecKue coeIMHEeHU 3
58 | Ciiuprhl. 1
59 | IlpenenbHbIC OTHOOCHOBHBIE KAPOOHOBBIC KUCIIOTHI. 1
60 | IlpakTuyeckasi padora Ne6 «PacnozHaBaHue OpraHu4vecKuX BemlecTB.» lcmonb3oBaHue 1udpoBoro u 1
aHAJIOTOBOTO OOOPY/IOBaHMsS IEHTPAa E€CTCCTBCHHOHAYYHOHW M TEXHOJOTMYECKOH HampaBieHHOCTH «Todka
pocta» Tpeboarnue ®I'OC 2021)
I'naBa 11 buojiornyecKku BasKHble OPraHMYeCcKue coeTMHEeHUs! 1
61 | benku, )KUpPHI, YIIIEBOJIBI. 1
Pa3nea 5 Xumus u xKu3Hb 6
I'maBa 12 YesioBeKk B Mupe BelecTB 4
62 | BemectBa, BpegHbie U1 310POBBS YEIIOBEKA U OKPYKAIOLIEH CPEIbI. 1
63 | IlomuMepsh! U )KU3Hb. 1
64 | MuHepaibHbIC YIOOpCHHS. 1
65 | I[IpakTuueckass padora Ne7 «MuHepaJjibHble yn1o0peHus» lcnonp3oBanue HUQPPOBOTO M aHAIOTOBOTO 1
000pynoBaHUs LEHTPA €CTECTBEHHOHAYYHOM 1 TEXHOJIOTMYECKOW HampaBieHHOCTH «Touka pocTa» TpeboBaHue
dI'oC 2021)
I'nmaBa 13 [Ipon3BoaCTBO HEOPraHMYECKUX BELIECTB M UX IPUMEHEHHUE 2
66 | XuMuueckasi TEXHOJIOTHS KaK HayKa. 1
67 | Mertamnyprus. 1
68 | Peszepn 1
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MATEPUAJIBHO-TEXHUYECKAS BA3A

1. udpossie nadoparopus «Touka pocray Relab: TTK.

2. Kommiekr xumudeckoro jaboparopHoro oOopyaoBaHus (MUHUMaNbHBIN). Becwl naboparopubiii snexkrtponHsie a0 200 T
CrnuproBka naboparopHas. Boponka konuueckas. CrexnsHHas mnanouka. [Ipodupka [1X-14. Crakan Beicokuii ¢ Hocukom BH-50 c
metkod. Humuuap msmepurensubiii 2-50-2. IllratuB (momcraBka) nis npobupok Ha 10 rHe3n. [depxkarens mis mpobupok. Illnarens
(;mokka myg 3a0opa BemiecTB) y3kui. Pazmarounsiii nmortox. HabGop ¢makoHOB 111 XpaHEHHUsS pacTBOPOB M peakTUBOB. LluimuHmp
n3MepuTeNbHbIM ¢ HOCUKOM 1-500. Crakan Boicokmit 500 mi. Illmarens (mokedka s 3a0opa BemiecTB) mupokuii. Habop epreit mis
MBIThs TOCY/IbI. Xanar. Pe3uHoBbie iepuaTku 3amuTHbie 04Ky, [oprodee it cnupTOBKU. DOUIBTPEI OyMaXKHbIE

KoMmiekT XuMHYeCKHX PeaKTHBOB (MHUHHUMAJIbHbII)

Ne BemecrBa B xakoM BH/€e BK/IIOYAKOTCS B
KOMILIEKThbI

1 AJFOMAHUI ['panynbl

2 Kenezo Ctpyxka

3 [uak ['panynsl

4 Oxcun menu (11) ITopomok

9) Menn [TpoBosoka

6 Oxkcua Maraus [Topoiok
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7 Okcuj alfOMUHUS [Topomok

8 ConsiHast KucaoTa Pa30aBieHHbIN pacTBOp
9 CepHasg Kuciora Pa30aBieHHbIN pacTBOp
10 ['uapokcu HaTpust/ TUIPOKCHU]T KaJIHsI PactBOp

11 Xopuj HaTpust/ XJIOPUA KaJusl PactBOp

12 Xnopu Kaabuus PactBOp

13 Xnopun menu (1) PacTtBop

14 Xnopun xenesa (111) PacTtBop

15 Xnopup 6apus PactBop (He Gosee 5%)
16 Cynbbar Harpus/ cynbdar Kanus PactBop

17 Cynbbar maraus PactBop

18 Cynbdar menu (1) PactBop

19 Cynbdar xenesa (1I) PactBOp

20 Cynbdar nuaka/ cynbdar aTroMuHUS PactBOp

21 Cynbdar ammoHUS PactBop

22 Hutpar Hatpusi/ HuTpat Kanus PactBOp

23 KapOonar Harpusi/ kapOoHAT Kaaus PactBop

24 KapOonar xaneiiust/ kapOoHat Maraus Mes, Mmpamop TBepbic BelecTBa

25 I'mnpokapOoHaT HaTpus/ THIAPOKAPOOHAT KaJIHs PactBOp

26 ®docdar marpus/ pocdar kanus PactBOp

27 bpomun Hatpusi/ Gpomua Kanust PactBOp

28 Wonun HATpHs1/ HOIM]T KaJTus PacTtBop

29 Hurpar 6apus PactBop (He Gomee 5%)
30 Hutpar kanbius PactBOp

31 Hutpar cepebpa PactBOp

32 AMMMaK PactBOp

33 Ilepokcua Bonopoa PactBOp

34 WNunukatopsl (MeTHIIOpaHXK, JakMyc, (heHosdranenn) PacTtBop
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