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MNOACHUTEJIBHAS 3AIIUCKA

PaGouast mporpaMma 1mo XUMuM I 00YJArOIIUXCS 8 KJIACCOB COCTaBlieHa Ha ocHOBe TpeboBaHmii K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHUs,
NpeaCTaBIeHHBIX B DenepaabHOM TOCYAApCTBEHHOM 00pa30BaTEIbHOM CTAaHAAPTE OCHOBHOTO OOIIEro
o0pa3oBaHus, C YIETOM paclpeaeNEHHBIX 10 KilaccaM IpOBEpsIeMbIX TPeOOBaHMIA K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOINETO OOpa3oBaHUS W BJIEMEHTOB COJEpKaHMUS,
MPE/ICTAaBICHHBIX B YHHUBEPCAIbHOM KOAM(HUKATOPE MO XWUMHUHU, a Takxke Ha ocHoBe [IpumepHoii
MPOrpaMMbl BOCTIMUTAHUS OOYYArOIIMXCS MPH TOJYyYCHHUH OCHOBHOTO 0OO0IIero oOpa3oBaHUS U C YU4ETOM
Konnenmun npenoaaBanusi yaeOHOTO mpenMera «XUMUsS» B 00pa30BaTesIbHbIX opranu3anusax Poccuiickoi
deneparnuy, pealM3yIONIMX OCHOBHBIC 00IeoOpa3oBaTenbHbie MporpaMMbl (yTB. Pemennem Kosuterum
Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT O IIPEJMETA «XUMMUS»

Bxian yueOHoro mpenmera «XuMHs» B JOCTHXKEHHE IeJedl OCHOBHOro oOIiero o0Opa3oBaHUs
OOyCIIOBJICH BO MHOTOM 3HAa4eHHEM XWMHUYCCKOW HAYKH B IMO3HAHWU 3aKOHOB TPHPOJBI, B PA3BUTHH
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA M CO3JaHUH HOBOM 0a3bl MaTepUaIbHON KYIbTYpPHI.

XUMUSL KaK AJIEMEHT CHUCTEMBbI €CTECTBCHHBIX HAYK PacHpOCTpaHMiIa CBOE BIMSHUE HA BCe 00JIacTH
YeJIOBEYECKOT0 CYIIECTBOBaHMS, 3ajajla HOBOE BHUJACHHE MHUpPA, CTala HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOH KyJIbTYpbl, HECOOXOIUMBIM YCIIOBUEM >KH3HH OOINECTBA: 3HAHWE XHMHH CIYXXUT OCHOBOH IS
(hopMUPOBaHHS MHPOBO33PEHUS YEIOBEKA, €ro MPEICTaBICHUI O MaTepHallbHOM €IMHCTBE MHUPA; BAXKHYIO
pOJIb UTPAIOT (POPMUPYEMBIE XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAMICHUSAX YHEPTUU U 00 IBOIIOIUHU
BEIIIECTB B MPHUPOJIC; COBPEMEHHAsl XMMHUsSl HaIpaBJIeHa Ha peIlleHHe TII00aTbHBIX MPOOIEeM YCTONYHMBOTO
pPa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOW, JHEPreTUYECCKOW, MHUIIEBOM W DKOJIOTHYECKON Oe30MMacHOCTH,
po0GJIeM 31paBOOXPaHEHUSI.

B ycroBusix Bo3pacTaroniero 3Ha4eHHs XMMHH B )KH3HHU OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJTH
XUMHUYECKOTO oOpa3oBaHMs. B miaHe coluanu3aiiyl OHO SBJSIETCS OJHUM W3 YCIOBUN (OPMHUPOBAHUS
WHTEJICKTA JIMYHOCTH ¥ TAPMOHUYIHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YENIOBEKY XMMHUUYECKHE 3HaHUS HEOOXOUMBI Il MPUOOPETeHUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO yJacTBOBaTh B MHOTOOOpPa3HOM
KU3HU OOINECTBa, NS OCO3HAHUS BAXXHOCTH PA3yMHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U 3I0OPOBBIO
JIPYTHX, K OKPYXKaIoMeH MPUPOJTHON cpeie, ISl TPAaMOTHOTO TMOBEJACHHS TPU HCITOJIb30BAHUN Pa3TUIHBIX
MaTepHaNoB U XUMHUECKHX BEIIECTB B MOBCETHEBHOMN KU3HH.

Xummueckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SBISIETCS 0a30BBIM 110 OTHOIICHUIO K CUCTEME O0IIero
XUMHYECKOro oOpa3zoBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaTn3yeT Mpucyiue oomemy
XUMHUYECKOMY 00pa30BaHUIO KITFOUEBbIE IEHHOCTH, KOTOPHIE OTPaXKal0T roCy/1apCTBEHHbIE, OOLIECTBEHHbBIE 1
WHANBUAYaIbHBIE TOTPEOHOCTH. DTUM OMPEIEINSETCs CYIIHOCTh OOIIel cTpaTerun 00y4eHus, BOCITUTAHUS U
pa3BUTHA 00yUYaIOIIUXCS CPEACTBAMH YyUeOHOTO MpeaMeTa «XUMUSD.

WN3ydyenne mnpeamera: 1) cmocoOCTBYeT peald3allid BO3MOXHOCTEH JUIsl CaMOpa3BUTUS W
dhopMHUpOBaHHS KYJIBTYPHl JUYHOCTH, €€ OOmIeld M (PyHKIIMOHAIBHOW TPAMOTHOCTH; 2) BHOCHT BKJaJ B
(hopMUpOBaHHE MBIIUICHUSI W TBOPUYECKUX CIIOCOOHOCTEW MOJIPOCTKOB, HABBIKOB WX CAMOCTOSATEIHHOU
y4eOHOM JAesITeNIbHOCTH, SKCHEPUMEHTAbHBIX M HCCIIEOBAaTEIIbCKUX YMEHHH, HEOOXOOUMBIX KaK B
MMOBCETHEBHOMN JKU3HH, TaK U B MPOPECCUOHATHLHON ACATEIILHOCTH; 3) 3HAKOMUT CO CIeNH(PHUKON HAYIHOTO
MBIIUICHHSI, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IJIsIa Ha E€AMHCTBO MPUPOABI M YENOBEKa, SIBISIETCA
OTBETCTBEHHBIM JTalloM B (OPMHPOBAHWUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH IMOAPOCTKOB; 4)
crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUICHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K
YeJI0BEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa30BaHUE IIKOJIHLHUKOB.

Hazpannble HanpaBieHUs B 00y4eHUN XUMHUH 00€CIIeUnBaIOTCs crienn(UKon cofep kaHus MpeMeTa,
KOTOPBIA SIBIIICTCS MEAArorMuecKy aanTHPOBAHHBIM OTPaKEHHUEM 0a30BOM HAYKH XMIMHH Ha OTIPEIEIEHHOM
sTane e€ pa3BUTHSL.

Kypc xumun 0CHOBHO# IKOJIBI OPUEHTUPOBAH HA OCBOECHUE O0YJIAOIIMMHKCS OCHOB HEOPTaHUIECKOU
XUMHH U HEKOTOPBIX MOHSATUHN U CBEJIEHUH 00 OTJENbHBIX 00BEKTaX OPTaHUYECKON XUMHUH.

CrpykTypa comepkaHusi mpeaMera coOpMHPOBaHA HA OCHOBE CUCTEMHOTO TOIX0JIa K €r0 HU3YYEHHUIO.
CopepxaHue CKJIabIBA€TCA U3 CUCTEMBI MTOHITHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN



0 XUMHYecKol peakimu. O0e 3TH CUCTEeMbI CTPYKTYPHO OPTaHM30BaHBI MO MPHHIMITY MOCIEA0BATEILHOTO
pa3BUTHs 3HAHMH HA OCHOBE TEOPETUYECKHUX IPEICTaBICHUN pa3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO
YY4EHHsI KAaK OCHOBBI BCEr0 €CTECTBO3HaHHWsA, ypoBHs Ilepmoaunueckoro 3akona [[. M. MenneneeBa kak
OCHOBHOT'O 3aKOHa XHMHUH, YYEHUS O CTPOCHHHM aTOMa M XHMMHUYECKOM CBS3M, MpPEJICTaBICHUA 00
ANEKTPOJIUTUYECKON JUCCOLMAIMU BEIECTB B pacTBOpax. TeopeTHdecKHe 3HaHUS PAcCMaTpPUBAIOTCS Ha
OCHOBE SMIIUPUYECKH IMOJYYEHHBIX M OCMBICICHHBIX (PaKTOB, Pa3BHBAIOTCA IOCIEI0BATEIBHO OT OJHOTO
YpOBHSL K JpYroMy, BBINOJHSASA (YHKUMM OOBSICHEHUS M TPOTHOSHUPOBAHUS CBOWCTB, CTPOEHUS U
BO3MO’KHOCTEH MPAKTUYECKOI0 IPUMEHEHUS U MOJyYeHHs] U3y4aeMbIX BEIIECTB.

Takas opraHuzanus COJEp)KaHUS  Kypca  CHOCOOCTBYET  IpPEACTABICHUI0  XUMHUYECKOU
COCTaBJIAIONICH HayyHOM KapTUHBI MUpa B JIOTHKE €€ CUCTeMHOM mpupossl. TeM cambIM oOecrednBaeTcs
BO3MOXXHOCTh (DOpMHUpOBaHUS y 00y4arOIIMXCS LIEHHOCTHOTO OTHOLIEHUS] K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUS B Hayke. BaXHO Takke 3aMETUTh, 4YTO OCBOEHHE COAEpXKaHUS Kypca IPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUM U3 paHee U3y4eHHBIX KypcoB: «Okpyxaromuii Mup», «buonorus. 5S—7 Kiaccel» u
«®Dusuka. 7 Kaace.

HEJAW U3YYEHUS YYEBHOI'O NIPEAMETA «XUMMUSI»

K HampaBneHHIO NEpPBOCTENEHHON 3HAUYMMOCTH TNPH peaau3aluu 00pa3oBaTENbHBIX (YHKIUN
npeaMeTa«XuMus» TPAJIULIUOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HayKH Kak 00JyiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JESATENBHOCTH UYEJIOBEKA U KaK OAHOIO M3 KOMIIOHEHTOB
MHUpPOBOM KyJbTYphl. 3ajada IMpeAMeTa COCTOUT B (OPMHUPOBAHMU CHCTEMbl XMMHUYECKMX 3HAHUM —
BOXHEUIIMX (DAKTOB, TOHATUH, 3aKOHOB M TEOPETUYECKUX TOJOKEHUH, JOCTYIMHBIX 00001IeHnH
MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HayKH, 3HAHUI O Hay4yHbIX METOJaX H3y4eHHs BELIECTB U
XMMHAYECKHX peakuuii, a Takke B (OPMUpOBAHMM M Pa3BUTHH YMEHUH M CHOCOOOB JESTEIBHOCTH,
CBSI3aHHBIX C IUITAHUPOBAHUEM, HAOJIIOAECHUEM U ITPOBEACHUEM XUMUYECKOI0 KCIIEPUMEHTA, COOII0AEHUEM
npaBuiI 0€30MacHOro OOPAIEHHS C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ aTuM nenu u3ydeHus npeaMera B POrpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHbI C YUETOM
HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOro obOmiero obOpa3zoBaHus. CerofHs B 00pa3oBaHUH 0CO00
3HaYMMON NpPU3HAETCS HANPABICHHOCTh OOYYeHUs Ha pa3BUTHE U CAMOPA3BUTUE JIMYHOCTH,
¢dopmupoBanue €€ MHTEIJIEKTa M 00mmIel KynbTyphl. OOydeHHE YMEHHIO YYUTHCA M IPOJOJKATH CBOE
oOpa3zoBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX (DYHKIHMIA y4eOHBIX PEAMETOB.

B cBs13u ¢ 3TUM Npu M3Y4YE€HUH NpeMeTa B OCHOBHOH IIKOJIE JOMUHHUPYIOLEEe 3HaYeHHUEe NpHodpenn
TaKHe LENH, KaK:

e (opMHUpOBaHME HWHTEUIEKTYyaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K caMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEIICHUH, CIIOCOOHOM alanTUpOBaThCS K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

® HaNpaBJIEHHOCTb OOYYEHHUs HA CUCTEMATUYECKOE MPHOOIICHUE YIAIUXCSl K CAMOCTOSI TEIbHON

® [I03HABaTEJIbHOW JIE€ATEIbHOCTH, HAyYHBIM METOJaM IIO3HaHUSA, (OPMUPYIOLIMM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEHN K XUMUH;

e oOecrneueHune yCIOBHH, CIOCOOCTBYIOUIMX MPHUOOPETEHUIO OOY4YarOIIMMUCS OIbITa pa3HOOOpa3HOU
NeSTENbHOCTH, IO3HAHUSI M CaMOIO3HAHHWS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUEHHE JIUIsl Pa3JIMYHBIX BUIOB JEATEIBHOCTH;

e (opMupoBaHME YMEHHMH OOBACHATH M OLICHHWBATh SIBJICHHUSA OKPYXKAIOIIEro MHpa Ha OCHOBAaHWUU
3HAHUH U OTIBITA, MOJYUYECHHBIX MIPU U3YUEHUN XUMHU;

e (opMupoBaHHE Y 00yUAIOIUXCA TYMAaHUCTUYECKUX OTHOLICHUN, TOHUMaHMS LIEHHOCTH XUMUYECKUX
3HaHUN [ BBIPAOOTKM SKOJIOTMYECKH LIEJ1eCOO0pa3HOro IOBEIEHUS B OBITY M TPYIOBOMH
JEATENBHOCTH B LIEISIX COXPAHEHMsI CBOETO 3[JOPOBbS M OKPYKAIOUIEH IPUPOAHON CPEIbI;

® pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOEHHUSI OOIIEUEIOBEUECKUX LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mnpoduis u
HaNpaBJICHHOCTHU JaJbHENUIIEro 00ydeHHUs.



COILEPKAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Poib XMMHM B KM3HHM 4enoBeka. Tema u BemecTBa. PU3MYECKHE CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemecTB. lloHsATHE 0 MeTonax MO3HAHMA B XUMHMHM. XUMHUS B CUCTEME
Hayk. UncTele BemecTBa U cMecu. CriocoObl pa3fieneHus cMecei.

ATOMBI UM MOJEKYJbl. XUMHUYECKHE 3eMEeHThl. CHMBOJBI XMMHYECKUX 31eMeHTOB. [IpocTsie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas Gopmyina. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aTtoMHas Macca. OTHocuTenbHash MOJEKYJspHas Macca. MaccoBas A0S
XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH.

Odusnyeckue U XMMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ NMpu3HaKku. 3aKOH COXpaHEHUS
Macchl BeIIECTB. XHUMHMYECKHe ypaBHeHMs. Kiaccudukaums XUMHYECKMX peakuuid (CoequHEHus,
paslioKEeHUs, 3aMEeIeHNsI, 0OMEHa).

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO € XHMMHYECKOH TOCYIOH, C TMpaBujiamMH paboThl B
naboparopur W TpuéMaMu OOpamieHHs ¢ Ja0OpaTOpPHBIM OOOpPYAOBAaHHEM; W3yYE€HHWE W OIHMCAHHUE
(¢u3n4YecKUX CBOWMCTB 00pa3IiOB HEOPraHMYECKHUX BEIIECTB; HaOmoneHue (u3ndeckux (TIIaBIEHUE BOCKA,
TasiHUE JIbJia, PACTUPAHUE caxapa B CTYINKE, KUMEHUE U KOHAEHCAlUs BOJIbl) U XUMHUECKHUX (FOpEHUE CBEYH,
MIPOKAJIMBAaHUE METHON MPOBOJIOKH, B3aMMOJIEHCTBHE MeJla C KUCIOTON) sIBJICHUN, HAOJII0JJICHHE U ONMCaHUe
MIPU3HAKOB IMPOTEKAHUA XMMUYECKUX peakuuil (pas3jioKeHHe caxapa, B3auMOJICHCTBUE CEPHOM KHCIOTHI C
xJopuioM Oapust, pasnoxkenue runpokcuaa meau(ll) npu HarpeBanuu, B3auMo/ieiicTBHE KeJe3a C paCTBOPOM
comu wMenu(ll)); wu3ydeHwme cmocoOOB paszneneHuss cMmecel (C TOMOIbI0 MarHuTta, (UIBTPOBAHHE,
BBITIAPUBAHUE,

TUCTWUISIIMS, Xpomarorpadusi), MPOBEIEHUE OUYHUCTKU IOBAPEHHOW COIM; HAOIIOJEHUE W ONUCaHHe
pE3yJIbTaTOB IMPOBEACHUS OIBITA, WUIIOCTPUPYIOILIEIO 3aKOH COXPAaHEHWs Macchl; CO3/JaHHUE MOJEei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskneliuue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucnopon — sneMeHT u npocroe BeniectBo. Haxoxnenue
KHCIIOpoJia B mpupoje, Gpu3udeckre W XUMHUYECKHe cBoiicTBa (peakmuu ropenus). Okcunbl. [IpumeHeHwme
kucnopoa. CriocoObl MOTy4eHUs KUCIOpoAa B JIa0OpaTOPUH U MPOMBIILIEHHOCTU. KpyroBopoT kuciopona B
npupoze. O30H — alIoTponHast MOIU(PHUKAIHS KHCIOPOa.

TeroBoit 3pPexT XUMHUUECKON peakui, TEPMOXUMUUYECKUE YpaBHEHUS, 9K30- U IHAOTEPMHUECKHE
peakiuu. TOIIMBO: Yrojib U MeTaH. 3arps3HeHHE BO3[yXa, YCHJICHHE MapHUKOBOTo 3¢ ¢dekra, paspylieHue
030HOBOTO CJIOSI.

Bonmopon — »smeMeHT u mpoctoe BemiecTBO. HaxokaeHue Boaopoaa B MpHUpoae, (HU3MUECKUe |
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oyyeHus. KUcioTsl 1 comnu.

Konnuecto Bemectsa. Monbs. Monsipaas Macca. 3akoH ABoraapo. MossipHblil 00bEM razoB. Pacuérsl
110 XUMHYECKUM YPABHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boja kak pactBoputenb. PactBopbl. HackllieHHbIE M HEHACHIIIEHHBIE
pactBOphl. PacTBOpMMOCTH BemiecTB B Boje.MaccoBasi 0 BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBOWCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpOB B mpupoJe U B JKU3HU uenoBeka. KpyroBopoT Boabl B IpHpOJE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccupukauus  HeOpraHMYeCKUX  COEIUHEHUI. Oxkcuppl. Knaccudukanmss ~ OKcHIOB:
cojieoOpa3zyrolie (OCHOBHBIE, KHCIOTHBIE, aM(poTepHble) U HeconeoOpasyromue. HomeHknarypa oKcHIOB
(MexxayHapoHas U TpuBUabHasH ). PU3NUYECKUEe U XUMUYECKHE CBOMCTBA OKCHI0B. [losyueHne okcuioB.

OcHoBanus. Knaccudukamnust ocHOBaHMIA: MIENOYM M HEpacTBOPUMBbIE OCHOBaHMs. HomeHkmatypa
OCHOBaHUH (MEKIyHapoHas U TpuBHaibHas). Ousnueckue U XxumMuuecke cBoiicTBa ocHoBaHui. [lonyuenue
OCHOBAaHUM.

Kucnotel. Kmaccudukarus kucnot. HomeHnknarypa Kuciaot (MexayHapoaHasi U TPUBHAIIbHAS).

du3nyeckue U XMMHYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHocT MetamuioB H. H. bekerosa.
[lonyyenue Kucuor.

Comu. Homenknarypa coneid (MexIyHapoAHas M TpuBUaibHasi). DU3MUECKHE U XHUMHUYECKHE
cBoiicTBa cosei. [lonydenue coineil.

I'eneTnueckas cBsA3b MEXKAY KjacCaMH HEOPraHUYECKUX COEIUHEHUI.

XUMUYECKUI OSKCIEpUMEHT: KaueCTBEHHOE OINpEIeNICHHE COJEepKaHUS KHUCIOpoAa B BO3IYXE;
nojiydeHue, coOupaHue, pacrno3HaBaHUE U M3yYCHHME CBOMCTB KHUCIOPOAA; HaOJIOJEHHE B3aMMOJEHCTBHS
BEIIECTB C KUCIOPOAOM MU YCJIOBHS BO3HUKHOBEHHS W NpPEKpalleHHs ropeHus (moxapa); 0O3HaAKOMIIEHHUE C



oOpa3liaMu OKCHJIOB M OMHCAHHE WX CBOMCTB; MOJy4YeHHE, COOMpaHHEe, Paclio3HaBaHUE U M3y4eHHE CBOMCTB
BojopoAa (ropeHue); B3aumoneicTeue Bojopona ¢ okcugomM wmeau(ll) (Bo3MOXHO HCHOJIb30BaHUE
BUJIEOMATEpPHUANIOB); HAOOeHHEe OOpa3IOB BEIIECTB KOJUYECTBOM | MOIb; HCCieOBaHHE OCOOEHHOCTEM
pacTBOpPEHUsI BELIECTB C PA3JIMYHOM pPaCTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON
MaccoBOM JoNiell pacTBOPEHHOTO BEIIECTBA; B3aMMOJACHCTBHE BOJBI C MeTaUIaMH (HATpUEM U KallbI[UEM)
(BO3MOYKHO HCIIOJIb30BAHUE BUJEOMATEPUAIIOB); OINpPEAEICHUE PACTBOPOB KUCIIOT M ILIEIOYEH C MOMOLIbIO
WHANKATOPOB; HCCJIEIOBaHHE OOpPa3I[OB HEOPraHWYECKHX BEIIECTB pAa3IMUYHBIX KJIAccoB; HaOIOAcHHE
W3MEHEHUs1 OKpPacCKM HMHIMKATOPOB B pacTBOpax KHUCJIOT W ILNEJIOYEH; M3Y4YEHHE B3aMMOJICHCTBHS OKCHJIA
menu(ll) ¢ pacTBopoM cepHOI KHCIOTHI, KHUCIOT C MeTallIaMH, PEakIuil HeWTpanu3aluu; MOoJTydeHHe
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTalla JAPYTMM W3 pacTBOpa COJIM; pELICHHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe«BakHel1ne Ki1acchl HEOPraHUYEeCKUX COCTUHEHUI.
Hepuonnyeckuii 3akon u Ilepuogmueckasi cucreMa xumu4yeckux »3jemerntos /. MH.
MengeneeBa. CtpoeHue aToM0OB. XuMu4eckasi ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHU

[TepBbie MOMBITKH KIACCU(UKAIIUN XUMHUIECKUX JIEMEHTOB. [oHSATHE O rpyIax CXOIHBIX 3JIEMEHTOB
(IIeoYHbIe U IIEJTOYHO3EMENbHBIE METAJUIbI, TallOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT
aM(doTepHBIC OKCHUIBI U THIPOKCHJIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMa xumuaeckux 3aeMeHToB J[. . Menzaeneesa.

Kopotkonepuoanas u amuHHONIEproaHas Gopmsel [lepronnueckoil CHCTEMBl XUMUYECKUX JIEMEHTOB
J.N. Menneneesa. llepuonel u rpynnsl. OU3MYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IepuoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0YEeK
aToMOB TepBbIX 20 xumMuyeckux 3meMeHToB llepuonnueckoi cucremsl [. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA I10 €ro noJjioxkeHuto B [lepuoanyeckoii cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS pajdyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJNIMYECKUX CBOWCTB 10 rpynnaM u nepuojam. 3HaueHue [leprnoguueckoro 3akona u [lepuogunueckoit
CHUCTEMbl XUMHUYECKHX DJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. [[. WM. MenpeneeB — yd€HbId U
rpakJIaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (MOdsipHas M HEMOJIApHAs) CBA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMUYECKHX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. [Ipomeccel OKHCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUI HKCIIEPUMEHT: U3yuyeHUue 00pa3lioB BEIIECTB METAUIOB U HEMETAJUIOB; B3aUMOJICICTBHE
TUIPOKCU/IA IIUHKA C PacTBOpaMH KHUCJIOT U ILEJIO0YEH; MPOBEAECHUE OIBITOB, WUIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (FOpEHUE, pEaKLUU Pa3JI0KEeHUs, COSTUHEHUS).

MexnpeameTHble CBA3H

Peanuzanus MeXnpeaMeTHBIX CBs3€Ml MPU HM3YyYEHUH XHMMHUHM B 8 KJIAcCe OCYIIECTBIISIETCS 4epe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHSTHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTZIETIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHBIE TOHATHUS: HAy4YHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KiaccuuKanus, MNEePUOAUYHOCTb, HAONIOEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHHE, MO/IENb,
SIBJICHUE.

®dusuka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, W30TOIBI, PaJIHOAKTUBHOCTD,
MOJIEKYyJIa, JJEKTPUYECKUH 3apsll, BEUIECTBO, TeNO, OO0BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
(du3nueckre BeIUUMHBI, UHHUIIBI H3MEPEHUs, KOCMOC, TUTAHETHI, 3BE371b1, COJHIIE.

buonorus: porocunTes, npixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MTOPOABI, MOJIE3HbIE NCKOMAaeMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

N3yuenne xumuu B 8§ Kjacce HANpPaBICHO Ha JIOCTHKEHHE OOYYaIOIIMMUCS JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS y4EOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIEro OO0pa30BaHUS JOCTHTAIOTCS B
xoJie 00y4yeHHUs] XMMHUHU B €IMHCTBE y4eOHON U BOCIMTATEIbHOMN AesiTelbHOCTH OpraHu3aiy B COOTBETCTBUU
C TPAAULIMOHHBIMU POCCUMCKUMU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, TPUHATHIMHU
B 00II[ECTBE MpaBUIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
COLMAJIN3ALUU 00YJaIOLIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPaXaoT CHOPMUPOBAHHOCTh, B TOM YHUCIIE B YACTH:



ITaTproTH4YeCKOro BOCIIMTAHUSA

1) IEHHOCTHOTO OTHOUIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY M Hay4YHOMY HacCJENIHIO,
MOHUMaHMsI 3HAYEHUS XMUMHMYECKOM HAyKd B JKU3HHM COBPEMEHHOIo 0OIIecTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(POpPMAIMEN O MEPEIOBBIX JOCTHIKEHUSX U OTKPBITHUSIX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoicTBEe MHUpa 1 00IIeCcTBa;

I'paxnanckoro BocnuTanus

2) mpencTaBIEHUS O COLMAIBHBIX HOpMax M NpPaBUIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-HUCCIIeI0BATEIBCKOM, TBOPUECKON U
APYTruX BUAAX JESATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH AESTEIbHOCTH MPHU BHIMOIHEHUH
y4eOHBIX, I03HABATENbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3AaHUN YUE€OHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOINOHMMAHHUIO ¥ B3aHMOIIOMOIIM B MpoLEecce ITON yueOHOH NesTebHOCTH; TOTOBHOCTH
OLICHHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBapHILIEH C MO3UIMHM HPABCTBEHHBIX M MPAaBOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEICTBUI MOCTYIIKOB;

LlenHOCTH HAYYHOI O MO3HAHMS

3) MHpOBO33PEHYECKUX IMPEJICTABICHUA O BELIECTBE M XHUMHYECKOH peakluu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOLIUX OCHOBY JJisi MOHUMAaHUS CYLIHOCTH HAyYHOU
KapTUHBl MHpa; TpPEACTaBICHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOABI, B3aUMOCBS3IX
YeJioBeKa C IPUPOIHON Cpeslol, O PO XMMHUHU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyY€HHE HOBBIX 3HAHUI MO XUMHH, HEOOXOIUMBIX IS
00BsCHEHUS HA0JII0TaeMBIX TIPOIIECCOB U SIBJICHUI;

5) nmo3HaBaTeNbHOM, WHPOPMALMOHHON UM YHUTATENbCKOM KYJIbTYpbl, B TOM YHCJE€ HaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JINTEPATYpOil, JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH()OPMAIIMOHHBIX TEXHOJIOTUH;

6) wuHTEepeca K OOy4YeHHIO | TO3HAHWIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH ¥ CIOCOOHOCTH K
caMo00pa30BaHUI0, MPOEKTHOM M  HCCIEN0BATENbCKOW JEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yd4eHMs B JaJIbHEHIIEM;

®opMHpOBaHHUs KYJbTYPbI 310POBbs

7) OCO3HAaHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILLICHHSI K CBOEMY 3/10POBbIO, YCTAHOBKHU Ha 3/I0POBBII
o0pa3 KHU3HH, OCO3HAHUS TIOCIECACTBUI W HENPUATUS BPEAHBIX MPHUBBIYEK (YHOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYypeHHUs), HEOOXOAUMOCTH COONIOJCHUS TpaBU 0O€30mMacHOCTH TIpu  OOpalieHuu C
XMMUYECKHMH BEIIECTBAMH B OBITY M PEaJIbHOM JKU3HHU;

Tpynosoro Bocnuranus

8) mHTepeca K MPAKTHYECKOMY H3YYEHHUIO Tpodeccuil W Tpyda pasziuyHOrO POAd, YBAXKECHHUE K TPYIY
upe3yapTaTaM TPYLOBOW IEATEIBHOCTH, B TOM YMCIE HA OCHOBE INPUMEHEHMS NPEAMETHBIX 3HAHMU 110
XMMHHM, OCO3HAHHOTO BbIOOpAa WHAMBHIYaJIbHON TPAEKTOPUU TPOJODKEHUS OO0pa3oBaHHs C Y4ETOM
JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMMH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCreuHon
poECCHOHAIBHON JIEATENBHOCTH M PA3BUTUS HEOOXOTUMBIX YMEHHUiI; TOTOBHOCTH aJlalTHPOBATHCS B
npogeccuoHalIbHON Cpese;

IKOJIOrH4YeCKOro BOCIIMTAHUS

9) sKOJIOTMYECKH 11€7IeCO00Pa3HOT0 OTHOLIEHUS K MPHUPOJE KaK UCTOUYHUKY >KU3HM Ha 3emile, OCHOBE €&
CYIIECTBOBAaHHMS, TOHHUMAHHUS IIEHHOCTH 3J0POBOTO M 0Oe3omacHOro oOpas3a »KH3HH, OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY U NCUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOACHUS
npaBuiI OE30IIaCHOTO MOBEJICHHS TIPU padoTe ¢ BEUIECTBAMH, a TAK)XKE B CHUTYALUAX, YTPOKAIOMIUX 37J0POBBIO
M KU3HHU JTI0JIEH;

10) cnocoOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble MTPU U3YYEHUU XUMUH, JIJIS PEIIeHUs 3a/1a4, CBA3aHHbIX
C OKpyXarolled NpHUPOJHOM CpEeNOil, TOBBIIIEHUS YPOBHA JKOJOTMYECKOM KYJIbTYpbl, OCO3HaHUSA
rJ100aTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIEM U IyTeil UX PelIeHUs! TOCPEICTBOM METOIOB XuMum; 11)
9KOJIOTMYECKOI0 MBIIUIEHUS, YMEHHS DPYKOBOACTBOBATHCA MM B II03HABaTEJIBHOM, KOMMYHHUKAaTHUBHOH H
COLIMAJIBHON ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATbHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIIEISAIOT 3HAUMMBbIE sl (GOPMUPOBAHUSI MUPOBO33PEHHUS
oO0I1eHayYHbIe TOHATHUS (3aKOH, TEOpHs, IPUHIIMII, TUIOTe3a, (PaKT, CUCTEMA, MPOILECC, IKCIIEPUMEHT U Ip.),
KOTOpBIE€ HMCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEAMETaX W MO3BOJISIIOT HA OCHOBE 3HAHUU U3
9TUX HpPeAMETOB (OPMHUPOBATH MPEICTABICHHE O IEJIOCTHOW HAay4yHOW KapTHHE MHUpPA, U YHUBEpCaJbHbIC
yueOHble JAeicTBUS (ITO3HABaTeNIbHbIE, KOMMYHUKATHBHbBIE, PETYISATUBHbBIE), KOTOpblE 00eCTeYrBaIOT
¢bopMHpOBaHHE TOTOBHOCTH K CaMOCTOATENbHOMY IUIAHUPOBAHMIO W OCYILECTBICHUIO  y4eOHOM
NeSITEIbHOCTH.



MertamnpeaMeTHble pe3yiabTaThl OCBOEHHUS OOpa30BaTENbHOW MpPOrpamMMbl MO XHMUHU OTPAXKarOT
OBJIaJICHUE YHUBEPCAIBbHBIMU [TO3HABATEIIbHBIMU JIEHCTBUSAMHU, B TOM YHCJIE:
ba3oBbIMH JIOTHYECKHMH JeHCTBUAMH

1) yMeHHeM HCMONb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHHUS] IPU OCBOCHUU 3HAHWM: pacKpbIBATh CMBICI
XMMHUYECKHX MOHATUH (BBLACNATh UX XapaKTepHblEe NPU3HAKM, yCTaHABIUBATb B3aWMOCBS3b C JIPYTHMHU
TIOHATHUSIMH ), HCIIOJIb30BATh TIOHATHS JJIs1 OOBSCHEHUSI OTACIBHBIX (PAKTOB W SIBJICHHUI; BEIOMPATh OCHOBAHUS
U KpUTEPHUH IS KIIaCCU(PUKALMU XMMUYECKUX BEIIECTB U XMMHMUYECKUX PEAKIMHA; YCTaHABIMBATh IPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXIy OOBEKTAMHU H3Y4YEHMSI; CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTHUBHBIE,
JIelyKTUBHBIE, IO aHAJIOTUH); JIeJIaTh BHIBO/IbI U 3aKITIOUEHMUS;

2) yMeHHMEM TpPUMEHSATh B MpoOlLEcce TNO3HaHWS MOHATUS (TpPEeAMETHbIE M  METalpeaAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH, HCIIOIb3yEeMbIe B XUMHHM, IPE0OpPa30BbIBaTh IIUPOKO NPUMEHSIEMbIE B
XUMHHM MOJEJIbHbIE TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ 3JIEMEHTA), XUMHUYecKas Qopmyrna H
ypaBHEHHE XUMMYECKOW peakiuu — MpHU peIIeHUH Yy4eOHO-TIO3HABATENbHBIX 3a/1ady; C Y4ETOM ITHUX
MOJIENIbHBIX MPEJCTaBICHUN BbISIBIISITh U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aEMBbIX 00BEKTOB—
XMMHUYECKHX BEIIECTB M XHMMHUYECKHUX pEaKIHid; BBIABIATh OOILIME 3aKOHOMEPHOCTH, TNPUUYMHHO-
CJIEJICTBEHHBIE CBSI3W M NPOTHBOPEYMS B HM3Y4YaeMbIX NpOIEccax M SIBICHUSX; Mpeajaratb KpUTEPUH IS
BBISIBIICHUS ATUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA; CAMOCTOSTENIBHO BBIOMPATh CIIOCO0 peleHus yueOHOM
3a7aui  (CpaBHMBATh HECKOJIbKO BapHaHTOB pEIIEHUs, BBHIOMpaTh HauOosiee MNOAXOASIIUNA C Y4ETOM
CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPHUEB);

BazoBbiMu Hcci1e10BaTeILCKUMH eHCTBUSIMHI

3) yMEHHEM HCIIOJIb30BAaTh IOCTABJIECHHBIE BOIIPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHUS, a TaKXKe B
KayecTBE€ OCHOBBI JJI1 (POPMHUPOBAHUS I'MIIOTE3bI 110 IIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUIA;

4) mpuoOpeTeHue OmbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMU U MPOBEJCHUIO YUCHHYECKUX 3KCIIEPHUMEHTOB:
yMeHHe HaOJIro/aTh 3a XOJOM IIPOIiecca, CaMOCTOSATENILHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHPOBAThH
0000IIeHNsT ¥ BBIBOJBI IO pE3yJlbTaTaM IPOBEAEHHOTO OIBITa, HCCIEAOBaHMSA, COCTABIATH OTYET O
MpoJIeJIaHHOM padoTe;

Pa6oroii ¢ undgopmanueit

5) ymeHueMm BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3IMYHBIX BUJIOB M (QOpPM
IIPEICTABICHUS], MOJIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4yHO-TIONYJISIpHAsl JMTEpaTypa XUMHUYECKOTO
COJIepXKaHMs, CIpaBOUYHbIe MOcoOUs, pecypchl VIHTepHeTa); KPUTUYECKM OLIEHMBATh HPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO uH(POPMAIIHUIO;

6) yMEeHMEM NpPUMEHSTb pa3jMyHble METOAbl M 3alpochl IMpH IOMCKe U oTOope HHpopManuu u
COOTBETCTBYIOILIMX JaHHbIX, HEOOXOJUMBIX JJIsl BBIIOJHEHUS Y4e€OHBIX M IIO3HABATEJIbHBIX 3a7ad OIpe
-IENEHHOTO TUTA; MPUOOpPETEeHHE OIbITa B OOJIACTH HCIIOJIb30BAaHHS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, OBJIaJACHUE KyJIbTypOH aKTUBHOTO HCIIOJIB30BAHHUSA PAa3JIMYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (QOpMYy IMpeacTaBieHUus HHPOPMALUU U WIUIFOCTPUPOBATH
peliaemMble 3a7aydl  HECIOXXHBIMM CXEMaMH, JuarpaMMaMu, JpyrumMu @opmamu rpadukd U HX
KOMOMHAIIMSAMM;

7) yMEHHMEM HCIIONIb30BaTh U aHAJIU3UPOBATh B Mpoliecce Y4eOHON M HCCIIEAOBATENbCKOM AEITeIbHOCTH
MH(GOPMALIMI0O O BJIMSHUM [POMBIIIJIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTAa HAa COCTOSTHUE
OKPY’KaIOILEeH PUPOIHON CPENBL;

YHuBepcajabHbIMM KOMMYHUKATHBHBIMH 1eHCTBUSIMU

8) yMeHueM 3aJaBaTh BOIPOCH (B XOJi€ IUANOra W/MIM JUCKYCCHUHM) MO CYIIECTBY OOCYKAaeMOil TeMbl,
GopMynMpoBaTh  CBOM  IPEUIOKEHUS  OTHOCUTEIbHO  BBIINOJIHEHUS  IPEJIOKEHHOW  3ajauy;

9) mnpuoOpereHue OIBITa MPE3CHTAIMUM PE3YJIbTATOB BBINOJHEHUS XHUMHYECKOTO SKCICPUMEHTA
(JtabopaTopHOTO OIbITa, JAOOPATOPHON PaOOTHI MO HMCCICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

10) 3aMHTEpECOBaHHOCTb B COBMECTHOH CO CBEPCTHMKAaMHU I103HABAaTEJIBHOM WU HCCIEI0BATENIbCKON
NESATEIbHOCTH NP PEIIEHUHM BO3HUKAIONIMX IPoOJIeM Ha OCHOBE Y4éTa OOIIMX MHTEPECOB M COTJIACOBAaHUS
no3unui (00cyxaeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOPIWHAIMS COBMECTHBIX NEHCTBUM,
OIIpeJIeIEHNE KPUTEPUEB 110 OLICHKE KauecTBa BIIIOJHEHHOH paboThI U 1p.);

YHuBepcaabHBIMH PeryJIATHBHBIMH JAeiCTBHAMH

11) ymMeHHMEM CaMOCTOATENBbHO OIpPENeNATh LU JESITeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATH,
KOHTPOJMPOBATh W MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambolee
3¢ deKTUBHBIE CIIOCOOBI pEIIEeHUs] Y4EOHBIX M IO3HABATENbHBIX 3a/ad, CAMOCTOSITEIbHO COCTAaBIIATH WIIU
KOPPEKTUPOBATh IPEMJIOKECHHBIM QJITOPUTM JCUCTBUN IIPU BBIIOJIHEHUU 33aJaHUU C Y4ETOM IIOJYyYEHHS
HOBBIX 3HaHUH 00 M3ydaeMbIX O0BEKTAX — BEIIECTBAX M PEAKIUAX; OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU LIEIIH;



12) YMCHHUEM HCIIOJIb30BATh U AHAJIMU3HUPOBATH KOHTCKCTHI, IIPCAJIaracMbI€ B YCJIIOBUU BaHaHHﬁ.

NPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3ylbTaToOB MO OCBOEHHUIO O0S3aTENILHOTO COJEpKaHMsl, YCTaHOBJIEHHOTO
JaHHOW TMPUMEPHON pabouell TPOrpaMMOid, BBIICISIOT: OCBOCHHBIC OOYYAONUMUCS HAydHBIC 3HAHHS,
YMEHHS U CIIOCOOBI eHCTBUH, crielupuIecKue AJsl MpeAMETHON o01acTu « XUMUS», BUABI JESATEILHOCTU 110
MIOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALNHU, IPE0OPA30BAHUIO U IPUMEHEHHIO B PA3JINYHBIX YUEOHBIX U
HOBBIX CUTYaI[UsX.
[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCT Y 00YHAIOIINXCS CIEAYIOINX YMEHH:

1) packpviéams cmblci OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAs W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs
aTOMHasi M MOJEKYJIspHas Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJIAIpHAs Macca, MaccoBas JIOJIA
XUMHUYECKOTO DJJIEMEHTAa B COEIUHEHMM, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHME, COJIb,
ANEKTPOOTPHUIIATEIFHOCTh, CTENICHh OKHCICHUS, XUMUYECKash peakiusi, KiacCu(uKalus peakiuil: peakiuu
COCJIMHEHUS, PEaKIUH Ppa3JIOKEHUs, PEaKIMH 3aMelIeHMs, peaklUd OOMEHa, 5K30- M JHIO0TEPMHUYECKHE
peakuuu; TerioBoi 3¢ (deKT peakiuu; SApO aToMa, IEKTPOHHBIN CIOW aToMma, aTOMHasi OpOUTalb, PaJNyC
aToMa, XUMHUYecKasl CBA3b, MOJSIPHASI U HEMOJIsIpHasi KOBaJEHTHas CBSI3b, HIOHHAS CBSA3b, HOH, KATHOH, aHUOH,
pacTBop, MaccoBas J0JIs BELIECTBA (mpoueHTHas KOHLICHTpaLKs ) B pacTBoOpE;

2) wLIOCmMpuposans B3aUMOCBA3b OCHOBHBIX XUMHUYECKHX MOHATHH (CM. M. 1) U MPUMEHSATH 3TU MOHATHS
IIPU OMKMCAHUM BEIIECTB U UX MPEBPALICHUI;

3) ucnonv306amv XUMUIECKYIO CUMBOJIMKY JJIi COCTaBICHUS (JOPMYJT BEIIECTB U YPABHEHUI XUMHUYCCKHUX
pEeaKLHii;

4)  onpedensimes BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OHHAPHBIX COCAMHCHHSX; CTCICHb OKHCICHHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCY COCTUHEHUN 1O
dbopMynaM; BHJI XUMHUYECKOHW CBA3M (KOBaJEHTHAasT M MOHHAsi) B HEOPraHUYECKUX COCAMHEHMSX;

5) packpvisamv cmvicn Tlepuommueckoro 3axona J{. M. MenneneeBa: NeMOHCTpUPOBATh HOHHMaHHE
MEePUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHMMHUYECKHX 3JEMEHTOB OT HX mojioxkeHus B Ilepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHMsI MACChl BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS,
3aKOHa ABOrajpo; OINUCHIBATb U XapakTepuszoBaTh Tabmuuynyio ¢opmy Ilepumoguueckoil cucTEeMBI
XMMHAYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJlaBHas noarpynna (A-rpynma)» u «mobounas noarpynmna (b-
rpynmna)», Majble W OOJbIIMe NEePUOAbl; COOTHOCUTH OOO3HAYEHUS, KOTOpble HMEIOTCS B TaOiHIle
«Ilepnoanueckas cucrema xumudeckux sneMeHToB [l. M. MeHaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOCHHSI aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB W 3apsan sjapa, oOliee YHCIO SJIEKTPOHOB U
pacnpeeneHue ux 1o 3JIEKTPOHHBIM CJI0SIM);

6) xkraccupuyuposams XUMHYECKUE JICMEHTHI, HEOPTaHMUYCCKHE BEIECTBA; XUMHUYCCKHE peakiuu (1o
YuCcIy M COCTaBy  y4YacTBYIOUIMX B pEakUWd  BEHIECTB, IO  TEmIoBOMY  3(dexTy);

7)  xapakmepuzosamv (onucvléamp) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB PAa3IUYHBIX KIIACCOB,
MOATBEPK/Iasi OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

8) mpoenosuposams CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT MX KAauyeCTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX npeBpamieHui B Ppa3IMYHBIX YCIIOBHUSIX;

9)  ewbiuuCcHAMb OTHOCHTEIILHYIO MOJICKYJSIPHYIO W MOJIIPDHYIO MAacChl BEIIECTB;, MAaCCOBYIO JOJIO
XMMHAYECKOTO 3JIEMEHTa MO (opMylie COCOUHEHHsS; MAcCOBYIO JIOJIIO0 BEIIECTBA B PACTBOpE; MPOBOIUTH
pacyéThl o YpaBHEHUIO XUMUYECKOU peaKkiuy;

10) npumenssimp OCHOBHBIC OIEpAIMU MBICIUTEIBHON JEITEIBHOCTH — aHAJIW3 M CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATU3AlNI0, KIaCCHU(DHUKAINIO, BBIIBICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3eH — IS
M3Y4YEeHUS CBOMCTB BEHIECTB M XUMHUYECKUX pEaKIMH; €eCTEeCTBEHHO-Hay4YHbIE METOAbl IO3HAHUS —
HabJIo/IeHue, U3MEpEHHE, MOJIETTUPOBaHHUE, AKCIIEPUMEHT (peanbHBIN u MBICTICHHBIN );

11) credosams TipaBUiIaM MOJL30BAHHUS XUMHUECKOM TOCY0N 1 JJaOOPaTOPHBIM 000PYIOBAaHHEM, a TaKKe
MpaBWJIaM OOpallleHHs] C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH 1O BBIMOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB IO TOJYYEHHUI0O U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOPOJIa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MAacCOBOM J0JE€H pacTBOPEHHOIO BEILECTBA; MJIAHMPOBATh U
MPOBOANTh XMMHMYECKHUE DKCIEPHUMEHTHI MO PACIIO3HABAHMIO PACTBOPOB ILIEIOYEH M KHUCIOT C TMOMOIIBIO
WHANKATOPOB (JaKkMyc, heHondranenH, MeTUIOPaHXK U Jp.).



TEMATHYECKOE IINTAHUPOBAHHE

Ne | HanmeHoBaHMe pa3ie/ioB H TeM KosmuectBo yacos Jara Bujpl nesiesibHoCTH Buabl, popmbl JJIeKTPOHHBIE
n/m | NporpaMmsl H3yYeHHs KOHTPOJIsA (uudpossbie)
BCEr0 | KOHTPOJbHbIE | MPAKTHYECKHE o6pasoBaTebHbIe
paboThb padoTsI pecypest
Paznen 1. IlepBoHavanbHbIe XMMHYECKHE TOHATHS
1.1. | Xumus — BaxHasi o6sactb 5 0 2 01.09.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHIA; [TucbMeHHBIH https://resh.edu.ru/
€CTeCTBO3HAHMS M MPAKTHYECKOH 17.09.2022 | PackpbIBaTh poiib XUMHUH B IIPHPOJE ¥ XKU3HH YEIOBEKa, €& CBA3b C APYTHUMH KOHTPOJIb; http:/alhimik.ru
AesITeILHOCTH YesI0BeKa HayKaMH; IIpakTiyeckas https://hij.ru/
PaznuyaTh YMCTHIE BEMIECTBA H CMECH; OJHOPOIHbIE U HEOJHOPOIHBIE CMECH; paboTa; http://c-books.narod.ru/
CrnenoBath paBHIaM MOIb30BAHKS XUMHUIECKOU MOCY0H U 1ab0paTOPHBIM CamoorneHka ¢ https://1sept.ru/
o0opynoBaHHEM, a TAKKe NIPaBUIaM 0OpAIIEHNS ¢ XUMUYECKIMH BEIIeCTBAMH B ucnosnp3oBanuem«| https://iu.ru/video-lessons
COOTBETCTBHH C HHCTPYKIMSMH 110 BBINOTHEHHIO IPAKTHYCCKUX PaboT; OreHo4YHOTO
[InaHUpOBATH U NPOBOAUTH XUMHUUYCCKHIT 9KCIICPUMEHT 10 H3YYCHHUIO U OMHCAHUIO JUCTaY;
(u3nyecKHX CBOMCTB BEIECTB, CIOCOO0B Pa3AeICHHS CMECeil BEIECTB;
Hcnosb30Bath MpH BHIIOMHEHUH y4eOHbBIX 3alaHHil U B IIpoIiecce
HCCIIEI0BATEIBCKOMN JACATEIBHOCTH HAYYHO -0y IAPHYIO TUTEPATY Py XHMUYECKOTO
cojiepKaHus, CIpaBOYHbIE MaTepHabl, pecypchl MHTepHETa,
BoicTpanBaTh pa3BEPHYTHIE MHCHMEHHBIE U YCTHBIE OTBETHI C OMOPO Ha
nH(OPMALHIO U3 yueOHNKA U CIIPABOYHBIX MATEPUANIOB, IPAMOTHO HCIIOJIb30BATh
U3y4ECHHBIN NOHATUHHBIN anmapaT Kypca XMMHU;
1.2. | BemectBa 15 1 0 19.09.2022 | IIpuMeHATH eCTeCTBEHHO-HAyYHbIE METOIB! IO3HAHUS (B TOM YHCIIE HAOMIOJeHHE, Verasiit onpoc; | https://resh.edu.ru/
W XHMHYeCKHe PeaKIHu 23.11.2022 | MonenupoBaHue, YKCIEPHMEHT) M OCHOBHbIE OTEPaLiii MBICIHTEILHON [TnceMeHHBIH http:/alhimik.ru
JIEATENBHOCTH (CPaBHEHHUE, KIACCHMDHUKAIMS) VIS H3YYEHHUS BEIIECTB M XMMAYECKAX | KOHTPOJIb; https://hij.ru/
peaxnuii; KonTposnpHast http://c-books.narod.ru/
PackpbIBaTh CMBICIT H3y4aeMBbIX MIOHSTHIT H 32aKOHOB M IIPUMEHATD OTH MOHATHS PH | paboTa; https://1sept.ru/
OIMCAHUHU CBOMCTB BELIECTB U UX NpeBpallleHHH; Tectuposanue; | https://iu.ru/video-lessons
PasnuyaTh QU3MYECKHE U XUMUYECKUE SBICHHS, O0BACHATD UX CYLIHOCTh C TOYKH JluKTaHT;

3pEHUST ATOMHO-MOJIEKYJIIPHOTO YUEHUS;
OnpeensTs NPU3HAKH XUMHYECKUX PEAKIMi, YCIOBHS UX IPOTEKAHHS;

OOBACHSITH CYIIHOCTh (DM3UYESCKUX M XUMHUYECKHX SIBJICHUH C TOUKM 3pEHHSI aTOMHO -
MOJICKYJISIPHOTO YUCHHUS,

KnaccuuiupoBats XuMHYECKHE PEaKLUH (II0 YUCITY U COCTABY PEarMpyOIIUX U
00pa3yIoNHUXCs BELIECTB);

CocTaBisith (popMyIbl OMHAPHBIX BEIIECTB MO BAICHTHOCTH M OTNPEACIATH
BAJICHTHOCTb 110 (hOPMYJIaM BEIIECTB;

PaccTaBasaTs k03D QUIHEHTE! B YPAaBHEHHAX XHMUYECKUX PEAKIHIA;

BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OMOPON Ha
UHPOPMALHUIO U3 yIeOHHKA U CIIPAaBOYHBIX MaTEPHANIOB, [PAMOTHO HCIIOJIB30BATh
U3y4YEeHHbIH NOHATUHHBIN anmapaT Kypca XMMHU;

Hroro o pazzery
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Paznen 2. BaxHeiimue npecTaBuTe M HEOPrAaHMYECKUX BellleCcTB




2.1. | Bosayx. Kucaopon. Ilonsitie 06 24.11.2022 | PackpbIBaTbh CMBICI H3y4aeMbIX MOHATHIT U IPUMEHSTH 9TH OHATHS P onucaHuu | YcTHsIi onpoc; | https://resh.edu.ru/
OKCHJAX 08.12.2022 | cpoiicTs BEMECTB 1 MX NMPEBPAILEHHIL; [ucsMennbIit http:/alhimik.ru
Xapakrtepu3oBath (ONMHCHIBATH) COCTAB BO3/YXa, (PM3MUECKUE U XM MHYECKHE KOHTPOJIb; https://hij.ru/
CBOJICTBA KHCIIOPO/IA, CIIOCOOBI €ro MOTyYeHNUs, TPUMCHEHNUE U 3HaUeHne B npupoje u| IIpakTuyeckas http://c-books.narod.ru/
JKU3HH YEII0BEKA; paboTa; https://1sept.ru/
CpaBHHBATb PEAKIMH TOPEHHS M MEUICHHOTO OKHMCIICHHUSL; Tecrupopanue; | https://iu.ru/video-lessons
Co6upatb pubOpbI VISl MOIYYEHUS KHCIOPO/ia (BBITECHEHHEM BOJbI H BO3/1yXa); CamooneHKa ¢ http:/lwww.periodictable.ru/
Pacro3HaBaTh OMBITHBIM IYTEM KHCIOPOL; HCTIONb30BAHNEMK
Hcnonp30BaTh XMMUYECKYI0 CHMBOJIHKY IS COCTaBICHHS (OPMYI BEIIECTB, Ouenounoro
MOJIEKYJISIPHBIX YPAaBHEHUH XUMUUECKHX PEAKIUi C y4acTHEM KHUCIOPO/Ia; JcTay;
OOBACHATH CYLIIHOCTb SKOJIOTHYECKHX TPOOIEM, CBA3AHHBIX C 3arps3HEHHEM
BO3/yXa;
CrneoBathb mpaBmiIaM 0€301acHoi paboTHI B 1a00PAaTOPHHU IPH UCIIOJIb30BAHHH
XUMHYECKOH TOCY/Ibl B 000PYI0BAHKS, & TAKIKE NPABUIAM OOPAIIEHHS C TOPIOYHMH
BELIECTBAMH B OBITY;
T[11aHUpPOBATH M OCYLIECTBISTH HA IPAKTUKE XUMUYECKHE IKCTIEPHUMEHTBI,
MPOBOJUTD HAGITIOACHHS, 1€1aTh BHIBOBI 110 PE3yJIbTAaTaM JKCIICPHMEHTa;
Y4acTBOBaTbh B COBMECTHOI paboTe B rpymmne;
Hcrnonb30Bath NpH BBINOIHEHHH YUeOHBIX 3aIaHHi U B TIPOLIEcce
HCCIIeI0BATENBCKON AESTEBHOCTH HAYyYHO-IIOMYIAPHY O JUTEPATYPY XHMHYECKOTO
COZIepIKaHusl, CIIPABOYHbBIE MAaTEPHAbL, pecypebl MHTepHeTa;
BericTpanBaTh pa3BEPHy THIE IHCHMEHHBIE H YCTHBIC OTBETHI C OMOPOH Ha
MH(MOPMALIHIO U3 YueOHNKA U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO MCIIONb30BAThH
M3VYEHHbIH OHATUHHBIN anmapaT Kypca XUMHUH;
2.2. | Bomopon. 09.12.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHITH U IPHUMCHST 3TH [OHATHS IIPH onucaHul | YcTHsI onpoc; | https://resh.edu.ru/
IMousiTHE 0 KHCJIOTAX U COJISIX 28.12.2022 | cBOICTB BEWIECTB U MX MPEBPALIECHHUI; [TuceMeHHBIH http:/alhimik.ru
XapakTtepu30BaTh (OMICHIBATH) HHUHUCCKIE H XUMUYECKUE CBOWCTBA BOIOPOIA, KOHTPOJIb; https://hij.ru/
Croco0bI €ro MOTyUYeHHUs, IPUMECHEHHUE; [Ipaktuveckas http://c-books.narod.ru/
Cobupats pubop /s MOy YeHHS BOLOPO/A; pabora; https://1sept.ru/
Hcmnosnb30BaTh XMMUYECKYHO CHMBOJIUKY ISl COCTABICHHS (pOPMYIT BEILECTB, Tectuposanue; | https://iu.ru/video-lessons
MOJIEKYJISIPHBIX ypaBHEHHH XHMHYECKHX PEAKIHii C y4acTHEM BOJOPOJIA; JIMKTaHT; http://www.periodictable.ru/
CrenoBath mpaBuiaM 0e30nacHoO# paboThl B 17a60paTOPUM MPHU HCIIOJIb30BAHHUH
XUMHYECKOH TI0CY/Ibl B 000pYI0BaHKS, & TAKIKE IPABUJIAM OOPAIIEHHS C TOPIOYHMH
BEIIECTBAMH B OBITY;
T11aHUpPOBATH M OCYLIECTBISTH HA TIPAKTUKE XUMUIECKHE IKCTIEPHUMEHTBI,
[POBOJUTH HAOJIOACHHS, [IE]IaTh BHIBOJIBI 110 PE3YJIbTATaM JKCIIEPUMEHTA,;
VYyacTBOBaTh B COBMECTHOU padoTe B IpymIe;
2.3. | Koam4ecTBeHHbIE OTHOMIEHUS B XHMHH 09.01.2023 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHI U IPUMEHSTh 3TH MIOHATHS, @ TAKKE Yerusiit onpoc; | https://resh.edu.ru/
21.01.2023 | u3yueHHbIe 3aKOHBI M TEOPHH JUIS PELICHHUS PACUETHBIX 33/1a4; ITuchMeHHbIi http:/alhimik.ru
BbIYKCIISTS MOJISIPHYO MAacCy BELIECTB; KOJIMYECTBO BELIECTBA, 00BEM rasa, Maccy KOHTPOJIb; https://hij.ru/
BELIECTBA; TecTupoBaHue; http://c-books.narod.ru/

IIpoBOAUTH PacYETHI IO YPABHEHUSAM XMMAYECKUX PEaKIHil: KOJIHIecTBa, 00bEMa,
MacChl BEIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce PeareHToB Ml
IPOIYKTOB PEaKIHH;

BricTpanBaTh pa3BEpHYTHIC MICHMEHHBIC U YCTHBIE OTBETHI C OLIOPOH Ha
HHPOPMANHUIO U3 yueOHHKA U CIPaBOYHBIX MaTePHAIOB, IPAMOTHO HCIIONB30BATh
H3Y4YEHHbIH MOHATUIHBIN anmapaT Kypca XUMHUH;

https://1sept.ru/
https://iu.ru/video-lessons




2.4. | Boga. Pactopnl. Ilonsitie 06 5 0 1
OCHOBAHUSIX

23.01.2023
08.02.2023

PackpbIBaTh CMBICT H3Y4aeMBbIX IOHATHI M IPUMEHATH ATH HOHSITHS IPU OIMHUCAHUI
CBOMCTB BEIECTB U HX MPEBPALICHHIA;

XapakTepu3oBaTh GU3UUECKHE U XUMUUECKUE CBOHCTBA BOJBI, €€ PONIb KaK
PacTBOPHUTEINS B IPHPOAHBIX MPOLECCaX;

CocTaBATh ypaBHEHUS] XUMUUECKUX PEAKIHi C ydacTHEM BOJIBI;

OOBSCHATH CYIHOCTb KOJIIOTHYECKHX NIPOOJIEM, CBA3aHHBIX C 3arpsI3HEHHEM
TPHUPOJHBIX BOJ, CIOCOOBI OUHCTKH BOJBI OT IPHMECEH, MEPEI 10 OXpaHe BOJ OT
3arpsI3HEHHS;

[TnaHupOBATh M OCYIIECTBIATS HA MPAKTUKE XUMHIECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAOMIOACHHS, JENaTh BEIBOJBI II0 PE3yJIbTaTaM dKCIEPHMEHTA;
CnenoBath npaBuiaM 0e30macHoi paboThl B 1a0OPAaTOPUK TIPU UCHIOJIB30BAHUH
XHMHYECKOH MOCYIbI U 000PYA0OBAHUS;

IIpoBOAUTH BBIYUCIEHHUS C TPUMEHEHHEM MOHATHS «MaccoBas A0S BEIEeCTBa B
pacTBOpe»;

Hcnonb30BaTh NpH BBINOJIHEHHH Y4eOHBIX 33/JaHUil U B poliecce
ACCIIeI0BAaTeIbCKON AeSTEILHOCTH HayIHO-TIOMYIAPHYIO JINTEPATyPy XUMHIECKOTO
coJepIKaHUs, CIIPaBOYHbIE MAaTePHAILI, pecypchl MHTepHeTa;

VYerHsbiit onpoc;
[TucsmeHHBIH
KOHTPOJIb;
[pakTHueckas
padora;
Tectuponanue;
JluKTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.5. | OcHOBHBIE KJIACCHI HEOPraHUYECKUX 1 1 1
CoeIHHeHH I

09.02.2023
18.03.2023

KnaccudunupoBaTs H3ydaeMble BEIIECTBA [0 COCTABY H CBOHCTBAM;

CocTaBaaTb HOpMYIBI OKCHIOB, KUCIOT, OCHOBAHUH, COJIEH U HA3bIBATH HX IO
MEXIYHapOIHOH HOMEHKIAType;

[IporHo3upoBaTh CBOKCTBA BEIIECTB HA OCHOBE OOIIMX XMMUYECKUX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCATCS;

CocTaBIATb MOJIEKYJISIPHBIE yPaBHEHHUs PEaKIMii, WITIOCTPUPYIOMHX XUMUYECKUEe
CBOMCTBA H CIIOCOOBI MIONTYYCHHS BEIECTB U3YYEHHBIX KJIACCOB/TPYII, a TAKKe
HOJITBEPIK/IAIOIINX TCHETHIECKYIO B3AaNMOCBSI3b MKy HUMH.;

IIpon3BOAUTH BHYUCICHHS [0 YPABHECHUSIM XMUMUYECKUX PeaKiuii;

ITnaHupOBATh M OCYIIECTBIATS HA MPAKTUKE XUMHIECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAOTIOACHHS, JENaTh BEIBOJBI II0 Pe3yIbTaTaM JKCIEPHMEHTa;
CrnenoBats mpaBuiIaM 0e30macHoi paboTHI B 1a00PATOPHHU PH HCIONb30BAaHAU
XHMHYECKOH MOCYBI X 000PYA0OBAHUS;

Mcnonp30BaTh IpH BBIIOIHEHUH Y4eOHBIX 3ajaHUil U B TIporecce
HUCCIIe/I0BaTeNbCKOM AeATeIbHOCTH HaYyUHO-TIOMYJIAPHYIO JIUTEPATypy XUMHUECKOTO
coJiepKaHusl, CIIpaBOYHbIE MaTepuasl, pecypchl MHTepHeTa;

BricTpanBaTh pa3BEépHYTHIC MUCHMEHHBIC U YCTHBIE OTBETHI C OLIOPOi Ha
HHPOpMANHUIO U3 yueOHHKA U CIIPaBOYHBIX MaTePHANIOB, PAMOTHO HCIIONB30BaTh
U3y4YECHHbIN NOHATUHHBIN anmapaT Kypca XMMHU;

VYerHbiit onpoc;
ITucemeHHBIH
KOHTPOJIb;
KourponbHas
padora;
[pakTHueckas
paboTa;
Tectupoanue;
JlukTaHr;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Uroro no pazneny 30

Paspen 3. Ilepnoanyeckuii 3akon u Ilepuoanyeckast cucteMa Xumuueckux djiemenTos JI. M. MenneneeBa.

CTpoeHue aToMOB. XUMHYecKas CBA3b. OKMCINTETbHO-BOCCTAHOBUTEIbHbBIE peakuun




3.1. | llepuoguuecKkuii 3aK0H 1
Iepnoanyeckas cucTeMa XUMHYECKHX
3jemenToB Jl. . MenneieeBa.
CtpoeHne aToma

20.03.2023
19.04.2023

PackpbIBaTh CMBICI IEPHOMYECKOTO 3aKOHA;

ITonumarts cymecTBoBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUECKHUX
3JIEMEHTOB (M3MEHEHHE PAJNYCOB aTOMOB M 3JIEKTPOOTPHUIATENBHOCTH) U UX
COEJJMHEHMH OT MOJIOKEHHS B NIEPUOMYECKON CUCTEME U CTPOECHHS aTOMa;
VcTaHaBIMBATh CBSI3b MEK/Y MTOJIOKEHUEM HIIEMEHTA B IEPUOAUUYECKOH cUCTEME U
CTPOEHHEM eTro aToMa (COCTaB ¥ 3apsy sApa, 00LIee YHCI0 MIEKTPOHOB U
pacrmpeielieHHe UX 0 IEKTPOHHBIM CIIOSM);

IIporuo3upoBaTh XapakTep H3MEHEHUS CBOMCTB JIEMEHTOB M UX COEINHEHUH 110
rpynnam u nepuojaam Ilepuoauyeckoit CHCTEMBI;

XapakTepu30BaTh XMMUYECKHUE HIIEMEHTHI TIEPBBIX TPEX TMEPHOJIOB, KaNUs, KATbIUIL
o ux nonoxenuto B [leprnonnueckoii cucreme [I. 1. Menneneesa;

BricTpanBath pa3BEépHyThIC MUCHMEHHBIC M YCTHBIC OTBETHI C OIIOPOM Ha
HHPOPMALHUIO U3 yueOHHKA U CIIPABOYHBIX MATEPUAIOB, TPAMOTHO HUCIIOJIB30BATh
U3yUYECHHbIH NOHATUHHBIN anmapaT Kypca XUMHU;

Hcnonp30BaTh NpH BBINOIHEHHH YUeOHBIX 3a/JaHUil TEKCTHI yueOHHKaA, CIIPABOYHbIE
marepualisl ([lepuoaudeckyro cucteMy XuMudeckux anementos J[. M. Menneneesa,
TaOJULY pacTBOPHMOCTHU KHUCIOT, OCHOBAHUH U COJIEHl B BOJIE, NEKTPOXUMHIECKIH
PSA HATIPSDKEHUH METaJIOB);

Hcnonb30BaTh MPH BHITIONHEHUU y4eOHBIX 3aJaHUH U B TIpoLiecce
HCCIIE0BATENBCKON AEATEIbHOCTH HAYYHO-TIOMYJISPHY IO JINTEPATYPY XUMUYECKOTO
COZIepKaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl HTepHETa;

VYerHsbiit onpoc;
[TucemMeHHBIH
KOHTPOJIb;
TecTupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

3.2. | Xumuyeckas cBsizb. OKHCINTEILHO-
BOCCTAHOBHTEJbHbIC PEAKIHH

20.04.2023
17.05.2023

PackpbIBaTh CMbICT H3y4aeMbIX HOHSATHIA;

OmpenensaTs BUJ XHMHUECKOH CBA3H B COSJHHEHHN;

OmnpenensaTs CTeNeHb OKUCICHHS XHMHYECKOTO dJIeMEHTa 110 (opMyIie ero
COCIHHEHHUS;

OmnpenensaTh 31€MEHT (BEIECTBO) — OKUCIUTENb U HIEMEHT (BEIIECTBO) —
BOCCTAHOBHUTEIb;

OOBACHATb CYLIIHOCTb MPOLIECCOB OKUCIICHUS U BOCCTAHOBJIEHUS;

CocTaBIIATh YIEKTPOHHBIN OaJlaHC ¢ yIETOM YHCIIa OTIAHHBIX M MPHHSATHIX
3JIEKTPOHOB;

CocTaBiIATh YpaBHEHHE OKUCIUTENBHO-BOCCTAHOBUTEIBHOM PEaKINY;
Hcnonb30BaTh NpH BBHIMOIHEHHH YIeOHBIX 3a1aHHI TEKCTH! y4eOHUKA, CIIPaBOYHBIE
MaTepHabl (IePUOHIECKYI0 CHCTeMy XUMHYecKkuX dnemenToB [I. M. Menneneesna,
TabIHIy PAaCTBOPHMOCTH KHCIIOT, OCHOBAaHHH U COJICH B BOJIE, HMEKTPOX UMHYECKU I
PAZ HaIPsDKCHUI METANIOB);

VYerusiit onpoc;
ITucemeHHBIH
KOHTPOJIb;
KoutponbsHas
pabora;
TectupoBaHue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

HWtoro no pazaeny:
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INOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Kosan4yecTBo yacos Jlara Buasl, popmbl
n/n HU3YYeHHsI | KOHTPOJIsI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoTbI padoTbI

1. |[peamer xumuu. Posb 1 0 0 CamoolieHKka ¢
XMMUU B )KU3HU YEIIOBEKA. UCTIOJIb30BaHUEM
Mertoabl U3y4eHus: XUMHUH. «OLeHoYHOro

JHCTaY;

2. | ArperaTHbie COCTOSTHHUS 1 0 0 CamoorieHka ¢

BEIIECTB WCTIOJIb30BaHUEM
«O1eHOYHOTO
JTUCTAY;

3. |Ilpaktuueckas pabora Ne 1" |1 0 1 [TpakTraeckas
[TpaBuna paboThl B pabora;
1a00paTOPHH U TIPUEMBI
oOparieHus ¢
1a00paTOPHBIM
obopymnoBanueM"

4. | OuznuecKue sIBICHUS - 1 0 0 [TucrmeHHBIN
OCHOBA pa3zeieHHs cMecel KOHTPOJIb;

5. |Ilpaktuueckas pabora Ne2 |1 0 1 [TpakTryeckas
"Pa3nenenue cmeceil" (Ha paborta;
pUMepe OYUCTKU
MTOBAPEHHOM COJIN)

6. | ATOMHO-MOJICKYJISIpPHOE 1 0 0 [TuceMeHHBIN
y4yeHre. XUMUYECKUe KOHTpPOJIb;
AIIEMEHTHI

7. | BemectBa mosekynsipaoro u | 1 0 0 Y CTHBII 0TpoC;
HEMOJIEKYIISIPHOTO
crpoenus. [Ipoctsie u
CJIO’KHBIE BEILIECTBA

8. | 3HAKM XUMHUYECKHX 1 0 0 Y CTHBIN 01poCc;
AJIEMEHTOB

9. | 3HaKu XUMHYECKUX 1 0 0 YcTHBIM ompoc;
3JIEMEHTOB [IncemeHHbIM

KOHTPOJIb;
10. | Xumuueckue GopmyIsl 1 0 0 TectupoBanue;




11. | OtHocuTENBHAS [TuceMeHHbIN
MOJIEKYJISIpHasl Macca. KOHTPOJIb;
MaccoBasg nonsg
XMMHUYECKOT0 3JIEMEHTA B
COEJIMHEHUU

12. | BasieHTHOCTH ATOMOB [TucemeHHBIN
XMUMHUYECKHX JIEMEHTOB KOHTPOJIb;

13. | CocraBnenue popmy [TucbMeHHBIN
OMHAPHBIX COEAMHEHHH O KOHTPOJIb;
BaJICHTHOCTH.

14. | Xumuueckue peakuuu TectupoBanue;

15. | Xumuueckue ypaBHEHUS YcTHBIM ompoc;

16. | Xumudeckue ypaBHEHHS [TuceMeHHBIIH

KOHTPOJIb;

17. | Tunel XUMHUYECKHUX PEAKIUM ITuceMeHHbIN

KOHTPOJIb;

18. | Tunsl XUMHUYECKHUX PEAKIIHMA TectupoBanue;

19. | TToBropenue u 060061ICHHE TectupoBanwue;
pasnena. [lonroroBka k
KOHTPOJILHOH paboTe

20. | KonrposbHast pabota Ne 1 KontponsHast
0 pazaeiry pabora;
"[lepBoHauanbHbIE
XUMUYECKUE MOHATUA"

21. | Bo3nyx u ero cocraB CamootieHKa ¢

UCTOJIb30BaHUEM
«OLEHOYHOr 0
JUCTaY;

22. | Kucnopon YcTHBIH O1poc;

23. | Tlpaktuueckas pabora Ne 3 " [pakTuyeckas
[Tonmyuenue u cobupanue pabora;
KHCJIOPOAA, U3yYEHUE €T
CBOMCTB"

24. | Okcubt [TucrmeHHBIN

KOHTPOJIb;

25. | TemnoBoii 3 ekt JIMKTaHT;

XMMHUYECKOH peakiuu. JK30-
U 3HJI0OTEPMUYECKHE
peakuuu




26. | Bonopon [TucrmeHHBIN
KOHTPOJIb;

27. | Ilpaktrueckas pabora Ne 4 [IpaxkTrueckas
"[lonydyenue u cobupanue pabora;
BoJtopoaa"

28. | Kuciotsl, UX cOCTaB U CamoorieHKa ¢
Kiaccuduxanus HCIIOJIb30BaHUEM

«O1eHOYHOTO
JTUCTAY;

29. | CepHasi ¥ COJISIHASI KUCTIOTHI, [TrcpMeHHBIN
UX CBOMCTBA U PUMEHEHHE. KOHTPOJIb;

30. | Comnm, ux cocTaB ¥ JluKTaHT;
Ha3BaHus. PacTBOpUMOCTh
COJIEH B BOJIE.

31. | KonnuecTBo BemiecTBa [TucrmeHHbIN

KOHTPOJIb;

32. | MossipHbIii 00beM Tra3oB [TucemeHHbIN

KOHTPOJIb;

33. | PacueTsl M0 XUMHUYECKUM [TucemenHbIi
ypaBHEHUSM KOHTPOJIb;

34. | Pac4eThl M0 XMMHYECKUM [TucbmeHHbBII
YpaBHCHHUSM KOHTPOJIb;

35. | Bona. [TucrmeHHbBIN

KOHTPOJIb;

36. | OcHoBaHus YcTHBI ompoc;

37. | PactBophl. MaccoBast 1015t [TuceMeHHbIN
PacTBOPEHHOTO BEIIECTBA KOHTPOJIb;

38. | Pemenne pacyeTHBIX 3a1a4 ITucemeHHbIN

KOHTPOJIb;
39. | IIpakTrueckas padora Ne 5 [IpakTnueckas
"[IpuroToBieHne pacTBOPOB paborta;
C OIpeAENEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BelecTna"
40. | Okcumpl, uX Kaaccudukamnms CamoorieHka ¢

1 XMMHYECKHE CBOMCTBA

HCIIOIb30BaHUE
M«O11€HOYHOTO
JINCTA;




41. | OcHoBaHHus, UX [InceMeHHbBIM
KIaccupuKanus u KOHTPOJIb;
XUMHUYECKHE CBOMCTBA

42. | XuMH4eCKre CBOMCTBA TectupoBanue;
OCHOBaHHMM

43. | Kucimotsl, ux IIncpMeHHBI
KJIacCU(UKAIIHS. KOHTPOJIb;

44, | XumMuyeckne CBOWCTBA [InceMeHHbBIN
KHCJIOT KOHTPOJIb;

45. | Conu, ux KiacCUPHUKAIHS U ITnceMeHHEBIH
XUMHUYCCKHUE CBOKWCTBA KOHTPOJIb;

46. | Conu, ux KnaccupuKamus u Y CTHBIH 01poc;
XHUMHYECKHE CBOMCTBA [IncemeHnHbIM

KOHTPOJIb;

47. |I'eneTrueckas CBsI3b MEXy [TucbmenHbIi
KJIACCaMU HEOPTaHUYIECKUX KOHTPOJIb;
COCIMHEHU I

48. | Ilpaxtuueckas pabora Ne 6 [IpakTnueckas
Pemenue paborta;
AKCTICPUMEHTAJIBHBIX 33724
1o TeMe "OCHOBHBIC KJIaCCHI
HEOPraHNMYECKHUX
coenuHeHun"

49. | TloBTOpeHue u 0000IICHUE YCTHBIH 011poc;
pazaena. [lonroroBka k [TucbrmeHHbI
KOHTPOJILHOM paboTe KOHTpOJIb;

50. | KourponbHas paborta Ne 2 KoHntposnbHas
o pasneny "Baxkueime pabora;
MIPEICTaBUTEIH
HEOpPraHUYECKHX BelleCTB"

51. | EcTecTBeHHBIE CEMEMCTBA YcTHBI ompoc;
XUMHUYECKHX DJIEMEHTOB.

AmpoTEepHOCTbD.

52. | OTKpBITHE TEPHOAUYECKOTO YCcTHBIHN OTpoc;
3akoHa [[.M.MenaeneeBa

53. | CTpoeHue 3IEeKTPOHHBIX Y CTHBII 01poCc;
00oJT0ueK

94. | [lepuoaunueckas cucTeMa IInceMeHHBIN
XUMUYECKHX DJIEMEHTOB KOHTPOJIb;

J.M.MenneneeBa




95. | Xapakrtepuctuka snementa |1 0 0 [TuceMeHHBIH
1o nosnoxenuto B [ICXD KOHTPOJIb;
J.M.MenneneeBa

56. | Xapakrepuctuka inemenra |1 0 0 TectupoBanue;
1o nonoxenuto B [ICXD
A.N.Menneneepa

57. | 3nauenue nepuoanueckoro |1 0 0 VYcTHBIN 01poc;
3akoHa u [ICXD
JA.N.Menneneesa

58. | Monnas xumuueckas cBsizb | 1 0 0 YcTHBIH ompoc;

[IncemenHbIM
KOHTPOJIb;

59. | KoBaneHTHass XUMUYeCKas 1 0 0 YcTHBIH Ompoc;
CBSI3b

60. | KoBanentnas nHeromsipaas u | 1 0 0 YcTHBIH ompoc;
MOJIsIpHAsl XUMUYECKas CBA3b [TucpMeHHBIN

KOHTPOJIb;

61. | CrerieHb OKUCIICHUS 1 0 0 YcTHbIi ompoc;

62. | OKHCITUTETBHO- 1 0 0 [TuceMeHHBIIH
BOCCTAHOBHTEIIbHBIC KOHTPOJIb;
peaxiuu

63. | OKucIUTEIBHO- 1 0 0 [TucbMeHHBIIH
BOCCTaHOBUTEIIHHBIE KOHTPOJIb;
peakuuu

64. | IToBropenue u 0600menne |1 0 0 YcTHBIH ompoc;
pazaena. [lonroroBka x IInceMeHHEBIN
KOHTPOJILHOH paboTe KOHTPOJIb;

65. | KontponbsHas pabora Ne 3 1 1 0 KonrtpomnbHas
10 paszeny pabora;
"Ileproguueckuii 3aKoH.

[ICX5 I.1. MeHnneneena.
CtpoeHue aTOMOB.
Xumnueckas cBsizb. OBP"

66. | Peseps 1 0 0 YcTHBIH o1poc;

67. | Pezeps 1 0 0 YCTHBIH OIpoc;

68. | Peseps 1 0 0 YcTHBIi onpoc;
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacc/Pymsurtuc I'.E., ®enpaman @.I°., Akunoneprnoe obmectBo «M3narenpctBo «IIpocBerienue;
BBenure cBoil BapuaHr:

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. VyeOHUK c MPpUIIOKEHUEM Ha 3JIEKTPOHHOM HocuTene. 8, 9 kinaccel. ABTopsl: Pyasutuc I'.E., ®enbaman
@.I'. AknmonepHoe obmectBo «M3parensctBo «IIpocBemnenuey;

2. PabGouas teTpans. 8, 9 xitaccel. ABrop: ['abpycesa H. U.

3. 3amayHuK ¢ «IOMOIIHUKOMY. 8-9 kimaccel. ABTophl: ['apa H.H., ['abpycesa H.1.

4. lunaktudeckuit matepuai. 8-9 knaccel. ABTop: Pymsutuc I'.E.

5. Dnexrponnoe nocobdue «BumeoneMoOHCTpAIIIIY.

6. ITocobue mis yunrend. 8, 9 xiaccel. ABrop: ['apa H.H.

7. Paboune nporpammsl. 8-9 knaccel. ABTop: I'apa H.H.

8. DnexTpoHHas Gpopma yueOHHUKA.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

. Poccuiickas anexTponHas mkosa. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xxusub»io - https://hij.ru/

. [lonbopHa mutepatypsl mo xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Undoypox - https://iu.ru/video-lessons

. CoopHHUK cTaTeil 0 XUMHYIECKUX DJIEMEHTAaX, HLTFOCTPUPOBAHHBIN OTMIMCAHUEM SKCIIEPHUMEHTOB. -
http://www.periodictable.ru
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPY/IOBAHUE

Konnexuun

1 OcHOBHBIE BUBI IPOMBILUIEHHOTO ChIpbs. HacTs 1 2

2 OCHOBHBIE BH/IbI IPOMBIIIJIEHHOTO ChIpbs. YacTp 2 2

3 Meranibi 2

4 Amomunuii 1

5 Crekiio 1 u3nenus u3 crexia 1

6 Toruso 1

7 Hedb 1 ipoayKTHI €€ epepadboTku 1

8 [Imactmaccer 1

9 Kayuyk u mpoAyKThl ero nepepaboTku 1

10 [Ixana TBEépmoctu 1

11 HaGop XuMHUYECKUX 3JIeMEHTOB |

Mopenu

Habops! 1y MoenupoBanus

1 HabGop tpadaperoB moaeneit aromoB 1

2 Habop a1 MoaenupoBaHusl SJIEKTPOHHOTO CTPOSHHUST aTOMOB |
3 HaGop st MOACIMPOBAHUS MOJICKYJT HEOPTaHMYECKUX COeMHEHUH |
4 HaGop a5 MOAETUPOBAHUS MOJIEKY]l OPTaHUUECKHUX COeTUHEHu 1
5 HaGop mozeneit aToMOB /17151 COCTaBICHUS MOJIeNIel MOJIEKYIT J1abopaTOpHBIii |
Mopaens "Kpucrtamiueckas pemerka" J1eMOHCTPAIMOHHAS
1JIén 1

2 Vraekucineii ra3 1

3 @ymnepen |

4 Anmas 1

5 I'padur 1

6 Oxcun kpemHus 1

7 Menpb 1

8 Marnuii 1

9 XKeneszo 1

10 Kamennas cons 1

11 Mogenb ctpoenue atoma |

Ta6auuper Havana xumun (apt. 5-8671-018)

1 XuMudeckue 3HaKU U aTOMHBIE MacChl BAKHEHIIINX 3JIEMEHTOB
2 PacnipocTpaHEHHOCTH XUMHUUYECKUX JIEMEHTOB

3 ®opmbI CYIIECTBOBAHUS XUMUYECKHUX AIIEMEHTOB

4 BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUS

5 CTpyKTypa U3MEHEHHUS BEUIECTB

6 CriocoObI pa3neneHus cMecei

7 XuMu4eckue 3Haku U (GopMyJIb

8 Cocrasyierre popMyIl 1O BaJICHTHOCTH

9 Moib - equHUIIA KOJINYECTBA BEIIECTBA

10 dusnueckrie BETUYUHBI BBIPAKEHUS MOPLUI BEIIECTBA

11 Ilpu3Haku U ycIoBuUsI MPOBEICHUS XUMUYECKUX PEaKLIni



12 Turbl XUMHUYECKUX PEaKIIUil

13 Bo3nyx. Kucnopon. I'openue

14 Ctpoenue miameHu

15 Cocrapiienne GpopMyit coyei

16 I'eneTnyeckas cBS3b KJIACCOB HEOPraHMUECKHUX BEIIECTB
17 Bonopon

18 XumMuueckue peakun

OcCHOBBI XMMHUYECKUX 3HaHUH(apT. 5-8707-006)

19 Ilepnonnueckas cuctema XuMuieckux aieMeHToB J[.11.Menneneesa
20 Tabnuia pacCTBOPUMOCTH BEIIECTB B BOZE

21 IlpaBuna noBeAeHUsI B KAOMHETE XUMUH

22 3Haku

23 Texnuka 06€30MacHOCTH MTPOBEACHUS OIBITOB

24 Texuuka 0€30MacHOCTH TIPH pabOTE C razamMu

8 - 9 kimaccnl ((apt. 5-8478-020) 25 BajneHTHOCTH

26 OTHOCUTENbHASI ATOMHAS ¥ MOJIEKYJISIpHAs MaCCHI

27 CtpoeHue aTromMa. U30TOIbI

28 OOpa3oBaHue KOBAJICHTHOM U HOHHOW XUMUYECKOU CBSI3U
29 DneKkTpOHHBIE CJIOU ATOMOB JIEMEHTOB MAJIbIX IIEPHUO/I0B
30 OKuCAUTETHLHO-BOCCTAHOBUTEIBHbBIE PEAKIINH

31 Tunsl KPUCTATUTMYECKUX PEIIETOK

32 Peakiiuu oOMeHa B BOJHBIX pacTBOpax

33 BaxHeiime KUCI0Thl U UX COJIU

34 Knaccudukanus OKCHI0B

35 Knaccudukanus ocHOBaHUI

36 Knaccudukamus KUcioT

37 'eneTndeckasi CBsI3b BaKHEUIIIUX KIIACCOB HEOPTaHUYECKUX BEILECTB
38 Okpacka MHAUKATOPOB B Pa3IMYHBIX Cpeaax

39 DnekTpoauTHyYecKas JUCCOLMALUS

40 3aBUCHUMOCTD CKOPOCTH PEAKITUU OT PA3IUIHBIX (haKTOPOB
41 Tunbl XUMUYECKUX PEAKIINI

42 OOpatuMble peakluu

43 Bo3ayx. Kucnopoa. I'openue

44 CteneHb OKUCICHUS

Heopranuueckas xumusi(apt. 5-8701-009)

45 HomeHnkiatypa comnei

46 Kpucramisl

47 Xumuueckas CBs3b

48 BaneHTHOCTH

49 Mopenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

50 buHapHbIle COeTUHEHUS

51 Crpoenue atoma

52 DnexTpoHHast opOUTaNb

53 CreneHb OKUCICHHS

PacTtBopsbI.

DrekTponuTHyeckas quccormanus(apt. 5-8687-013)



54 JlucniepcHble CUCTEMBI

55 CgoiicTBa BOBI

56 KpuBbie pacCTBOPUMOCTH BEIIECTB

57 Cnoco6b! BbIpaxeHHsI KOJTMYECTBEHHOTO COCTaBa PaCTBOPOB
58 DNEeKTPONIUTHI TUIpaTalMs HOHOB

59 PacTBOpeHuHEe BENIECTB C HOHHOM CBA3BIO B BOJIE
60 PacTBOpeHue BeleCcTB ¢ KOBAJICHTHON MOJISIPHOM CBA3BIO 61
KucnoTHo-0CHOBHBIE peaKINH

62 Peakuiuyu MOHHOTO OOMeHa

63 I'uaponus coneit

64 oHuThI

65 Cpena BOJHBIX PaCTBOPOB

Homenknatypa 121 bunapabie coeauHeHMs

66 Homenkiarypa conei

67 HoMeHkaTypa OpraHu4ecKux COeMHEeHUN

68 IlpenenbHbIe YTIEBOAOPOIBI

69 HenpenenbHble yIieBOAOPObI

70 ®yHKIMOHAJIBHBIE IPOU3BOJIHBIE YTIIEBOI0POIOB
Crpoenue BemiecTsa

71 Ctpoenue atoma

72 DnekTpoHHas OpOHTaIh

73 Mojiesin aTOMOB HEKOTOPBIX JIEMEHTOB

74 Kpucranisl

75 Xumunueckas CBs3b

76 BaneHTHOCTh

77 CtenieHb OKUCICHUS

OBOPYJIOBAHMUE JJIS1 TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUH

W3mepuTtenbHble TpuOOpPHI

1. Becol Texanueckue 10 1000 r ¢ rupsimMu

2. Becsl yuennueckue 10 200 1 ¢ rupsimu (Onosioruueckue)

3. Bechl 1 ceimyunx Matepuainos 10 200 r ¢ rupsimMu

4. Becol anextponnbie DijitalScale

5. TepmomeTp ciupToBoit 10 1000C

6. HaGop apeometpos (20 1mT.)

HarpearenbHble mpuOops

7. Harpeatenb asist IpoOUPOK AIIEKTPUYECKHNA

8. bans madoparopuas komOunupoBanHas (bJIK)

9. ITnuTka snekTpudeckas ogqHokoHpopoyHas "Bacumuca"

10. Cnuprosku 100 mMa

11. CniuproBku 200 mi

JleMOHCTpalMOHHbIE

12. KoMIIIeKT moCy1bl AEMOHCTPALIMOHHBIN C TPUHAICAKHOCTIMHU
13. HaGop no xumuu ¢ pe3bOOBBIMU COSMHEHUSIMHU

14. TIpuGop n1i1st mostyueHust ¥ c6opa ra3oB (JI€MOHCTPALMOHHBIN)



15. Habop nuis snektponusa (1eMOHCTPALMOHHBIN)

16. CTonuk noxbEMHO-ITOBOPOTHBIH € 2-MsI INIOCKOCTSIMU

17. Cronuk nogbemusiii 200x200 mm

18. Ctonuk nmoapeMHb 150x150 MM

19. lllTatuB 111 XUMUYECKUX CTAKAHOB

20. ITatuB madoparopusiii xumuueckuii (LLIJIX)

21. Cneunanu3upoBaHHble TpUOOPHI U anmapaTsl Annapat Kunmna

22. Annapart ['opmana

23. TIpuGop 1715t MIUTIOCTPALIMU 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAaKIIUU OT YCIOBHMA
24. Tlpubop aJist TOTyYSHUS TaJIOUIATKAaHOB

25. Ilpubop aJist WILTIOCTPAIMH 3aKOHA COXPAHCHHSI Ta30B

26. [Tpubop ais onpenesieHns CocTaBa BO3ayxa

27. IlpuGop niis OKUCIICHUS CIUPTA HAJl METHBIM KaTaIM3aTOPOM

28. [Ipubop ais u3ydeHus ra30BbIX 3aKOHOB (71a00paTOPHBI)

29. Kononka angcopounonHas KAn

30. O30Harop

31. [Ipubop [u1st MOTy4yeHHUs: paCTBOPUMBIX TBEP/IbIX BEILIECTB

32. MarnuTHas Melllajaka C MAHOMETPOM

33. pH-meTp

34. Annapat (ycTaHOBKa)JIs JUCTHILISLIUM BOJBI

35. ATIXP

KomruiekTs! 11 1a60paTOpHBIX OMBITOB U MPAKTUYECKUX 3aHATUN IO XUMHUH
36. JIoTok ¢ mocynoi ¥ MPUHAAJICKHOCTAMU AJIs1 yYCHHUECKOT0 SKCIIEPUMEHTa
37. MukponabopaTopusi 10 XUMUHU

38. HIIXJI Ne 568

39. tlTatus nadopatopusii (I11JI0)

40. Habop mo snexTponu3y (71abopaTopHBbIii)

41. TTpuGop st MOTydeHHSI TAIONIAIKAHOB H CIIOKHBIX 3(hUpOB 1ab0paTopHbIA
42. ITpubop ais moaydeHus: u coOopa razoB

43. Kommekt npooupok (I1X-14, TIX-16) 10 mT.

44. Jlepxatenb 11t IpOOUPOK
45. IlItaTtuB 1715t TPOOUPOK
46. KoMIJIEKT CTEKISHHBIX najgouek 10 mir.

47. KOMIUIEKT CTEKISTHHBIX TPYOOUeK

48. KomruiekT npo6ok

49. Yamku BbllIapUBaTeIbHbIE

50. JIoxku Jy1st COKUTaHMsI BEIIECTB

51. lumibel TUTreNIbHbBIS

52. Turnu

53. Ilectuxk u cTynka

54. Xumudeckue cTakaHbl CTEKI. EMK. 50 Mt
55. Xumudeckue ctakanbl cTekI. EMK. 100 M
56. X¥UMUYECKHE CTaKaHbl CTEKII. EMK. 250 M
57. BopoHKH CcTeKJIsTHHbBIE Tab0paTOpHbIE

58. 3mepuTenbHble HUIUHAPEI

59. MeHn3ypku



60. Konba mrockogoHHast
61. BopoHka genuTtenbHas
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