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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o XMMUU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHUs COCTaBJICHA HA OCHOBE:

®denepanpHoro 3akoHa otT 29.12.2012 1. Ne273-d3 «O6 ob6pazoBanuu B Poccuiickoit deneparnuny;

®enepanbHOil 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHMs, YTBEP)KACHHOM mpukazoM Munnpocsenienus Poccun ot
18.05.2023 1. Ne 370;

denepanbHOTO TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTAHJApTa OCHOBHOI'O O0IEro 00pa3oBaHusl, YTBEP)KACHHbBIN MPUKa30M MUHIPOCBEIICHHS
Poccum ot 31.05.2021 r. Ne 287 (B pen. ot 08.11.2022 r.);

®enepanbHO paboueil mporpaMMbl BOCITUTAHUS;

¢ Y4€TOM KOHIIENIIMHU IpenoaBaHus yueOHoro npeamera « XumMus» B 00pa3oBaTesbHbIX opranu3auusax Poccuiickoit denepauuu.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «XUMMUS»

[Iporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, 0OLel cTpareruu oOydeHusi, BOCOHUTAHUSA U Pa3BUTHs OO0YYarOLIUXCS CPEICTBAMU
y4eOHOro TpeaMeTra, yCTaHABIMBACT OO0SM3aTeIbHOE IPEAMETHOE COJIEp)KaHHe, INPENyCMaTpPUBAcT pacCIpesesieHHe €ro Io KiaccaM H
CTPYKTYpUPOBaHHE IO pa3jiesiaM U TeMaM IPOrpaMMBbl MO0 XUMHH, ONPEESeT KOJINYECTBEHHbIE U KAUeCTBEHHbIE XapaKTEPUCTUKU COJEPHKAHUS,
PEKOMEHIYEMYIO ITOCIIEA0BATEIFHOCTh U3YUEHHSI XUMUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH O00ydaroUMXcs, OMNpeaessieT BO3MOXKHOCTH IpeaMeTa i peanu3aluu TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUsl, a Takke TpeOOBaHUH K pe3yibTaTaM oOydeHUs XUMHUU Ha
YPOBHE IIeNiell M3ydeHUs INpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABAaTENbHOW JEATEIIBHOCTH OO0YdYarollerocs MO OCBOCHHIO y4eOHOro
CoZlep>KaHusl.

3HaHUEe XUMHH CIY>KUT OCHOBOHM JJs1 (POPMHUPOBAHUS MHMPOBO33PEHMsI OOYUalOIIErocs, ero MpeiCTaBIeHUl O MaTepuaIbHOM €IUHCTBE
MHpa, BAKHYIO pOJIb UrpatoT (popMHUpyeMble XUMUEH MPEICTaBICHHs O B3aUMOIPEBPAIICHUIX YHEPTHUH U 00 SBOJIOIMM BELIECTB B IPUPOJIE, O
NyTAX pPEUIeHUs TIJI00aJbHBIX NpoOJIeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA — CHIPEBOM, SHEPreTMUYECKOW, MHUIIEBOM M 3KOJIOTMYECKOil
0€301MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allMid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JUYHOCTH, €€ o0ued U (yHKIUOHATIBHOU
I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBILIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH OOYyYaromMXcs, HAaBBIKOB MX CAMOCTOATEIbHOW y4eOHOI
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK M B MPO(eCCHOHAIbHON
NesITeNIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIIUIEHUS, 3aKJIa/(bIBAET OCHOBBI IIEIOCTHOTO B3IJIsAa HAa €IMHCTBO MPHUPOJIBI U YEIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00yUaIOLIUXCs;



COCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHOHAYYHBIM 3HAHHSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIA[ B
9KOJIOTUYECKOE 00pa30oBaHuE 00YYarOLINXCS.

JlanHbple HampaBieHUS B OOyYeHHMHM XHMHU OOECIEUMBAIOTCSA CHEUU(UKON colepKaHUs Y4eOHOTO IpenMeTa, KOTOPBIM sBISeTCS
[e/1arOrMYeCcKy aJalTHPOBAHHBIM OTpaXKeHHEeM 0a30BOM HaAyKU XMMUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI INE€PBOHAYATBHBIX
MOHATUI XUMHMH, OCHOB HEOPTaHUYECKOM XMMHUU M HEKOTOPBIX OTJEIIbHBIX 3HAYMMbIX OHATUI OpraHuYecKoi XUMUH.

CrtpykTypa coiepKaHus MPOrpaMMbl IO XHMHUH C(HOPMHUpPOBaHA HAa OCHOBE CHUCTEMHOro moaxoaa k e& usydenuio. ConepxaHue
CKJIaJbIBA€TCSl U3 CUCTEMBl HNOHATUI O XMMMYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBbl NOHATHH O XMMHMUeckod peakuuu. O6e 3TH cucTeMbl
CTPYKTYPHO OpraHM30BaHbI 10 MPUHIIUITY IOCIEA0BATENIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4€HUS O CTPOCHUH aTOMa U XUMHYECKOH CBS3H;

— MPEICTABICHUH 00 AJIEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKHU MOITYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIbHO
OT OJIHOTO YPOBHSI K JPYrOMY, BBINTONHSASA (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
IPUMEHEHHMS U TOJIyYeHUS U3y4aeMbIX BEILECTB.

OcBoeHme MporpaMMbl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOW COCTABIIAIONICH HAYYHOW KapTHHBI MHpa B
JIOTHKE €€ CUCTEMHOMN MPHUPO/JIbl, LIEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM I03HaHUs B Hayke. M3yueHne XuMuu NpoUCXOJUT C
MIPUBJICYEHUEM 3HAHUM U3 paHee U3yUeHHBIX Y4eOHbIX mpeameToB: «OKkpyskarouuil Mupy», «buonorus. 57 knaccb» u «Pusnka. 7 Kiaacey.

[Ipy m3yyeHUH XHUMHUHM TPOUCXOIUT (HOPMUPOBAHME 3HAHMHM OCHOB XMMHYECKOH HAyKM Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHMS,
MPaKTUYECKON JESITEeIbHOCTH YeJOBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MMPOBOW KyJIbTypbl. 3ajada y4eOHOro IpeaMeTa COCTOUT B
(OopMHUPOBAHNUN CHCTEMbl XUMHUYECKHUX 3HAHUN — Ba)KHEUIINX (haKTOB, MOHATHIH, 3aKOHOB U TEOPETHUECKUX MOJOXKEHUH, TOCTYITHBIX 0000IEeH
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHNN K HAyYHBIM METO/1aM MO3HAHUS MPU W3YYEHUU BEIIECTB U XUMUYECKUX PEaKIIUi,
B (OPMHMPOBAHMM M PA3BUTUU II03HABATEIbHBIX YMEHUH W MX MNPUMEHEHHMHM B Y4eOHO-TIO3HABATEIbHOM M YyueOHO-HMCCIEeN0BATENbCKON
JesITeIbHOCTH, OCBOEHUH PaBUJI O€3011aCHOT0 OOpaIeHHsI ¢ BELIECTBAMH B IIOBCEAHEBHON KU3HU.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

[Ipu u3yyeHNr XMMUHU Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHuUs BaXKHOE 3HAYEHHE MTPUOOPETH TaKKe LeIH, KakK:

— (popMHpOBaHUE MHTEIUIEKTYAJIbHO PAa3BUTOM JTUYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyuYEHHs] Ha CHCTEMAaTH4YecKoe MPHOOIIEeHHEe OOydYaromIMXCsl K CaMOCTOATENbHOM IM03HABaTEIbHON JEeSTeTbHOCTH,
Hay4YHBIM METO/IaM MO3HaHUSs, POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;



— obecrieyeHne YCIOBUHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHUIO OOYUYaIOIMIMMHUCS OIbITa pa3HOOOpa3sHOW MeATeNbHOCTH, IO3HAHUS H
CaMOIIO3HAHUs, KJIFOUEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH ), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JUIS PA3JIMYHbBIX BUJOB JIEATEIbHOCTH;

— (hopmupoBaHue 00IICH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUI OOBSCHSTH U OIIEHUBATH SBIICHUS
OKPY>KaIOIlIer0 MUpPAa, UCIIONb3Yys 3HAHUS U ONBIT, OJyYEHHbIC MIPU U3YyYECHUH XUMUH, MPUMEHATh UX MPHU PEUICHUH NMpoOJIeM B MOBCETHEBHOM
KU3HHU U TPYJIOBOM JAESATEIBHOCTH;

— ¢opMupoBaHHE y OOYy4YarOIUXCS TYMAHUCTUYECKUX OTHOILIEHUH, MOHUMaHHS II€HHOCTH XHUMHUYECKUX 3HAaHUU [Uid BbIPAOOTKHU
HKOJIOTUYECKU LIEJ€CO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH AEATENBHOCTH B IENAX COXPAHEHHS CBOETO 3JI0POBbS M OKpYKaIOIIeH
MIPUPOJIHOM Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKHUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO(HIIA U HANPaBICHHOCTH JaJbHEHIIEro 00y4eHus.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOT'US1» B YYHEBHOM IIJIAHE

OO11ee YuCIIo YacoB, OTBEIEHHBIX JIJISl M3yYCHHUS XUMHUH Ha YPOBHE OCHOBHOTO 00I1Iero o0Opa3oBanus, coctaniser 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIC XUMHYECCKHE NIOHATHS

[Ipenmer xumuu. Ponb XUMuuM B )KU3HU YelloBEKa. XUMUS B cucTeMe HayK. Tena u BemecTBa. @U3NYECKUE CBOMCTBA BELECTB. ATpEraTHoe
cocTosiHue BeuecTB. [loHsATHE 0 MeTOJaX NO3HAaHUS B XUMMHU. HucThle BemiecTBa U cMecH. CriocoObl pas3zieneHus cMecen.

ATOMBI M MOJIEKYJIBI. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. [IpocThie 1 c10KHbIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumuueckasi Gpopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAS aTOMHas
Macca. OTHOcHUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0JI1 XMMHYECKOTO 3JIEMEHTA B COEIMHEHHUH.

KommuectBo Bemectsa. Moib. MossipHas macca. B3anMocCBsI3b KOIMYECTBa, MAacChl M YHCIIA CTPYKTYPHBIX €IMHHUILL BeniecTBa. Pacuérsl nmo
bopMynaM XMMUYECKHX COEIUHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUSA. XUMUYECKasl peakus U €€ MpU3HaKku. 3aKOH COXPaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3IokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii Ixcnepumenn:

3HaKOMCTBO C XMMMYECKOW NOCYJOH, MpaBWiaMu pabOThl B JIabopaTopuu U npuémamu oOpalleHHs ¢ JIabopaTOpHbIM 00OPYAOBaHHUEM,
M3yYeHHE M ONHMCaHHe (PU3UYECKUX CBOMCTB 0OPa3IOB HEOPraHWYECKHUX BEIIECTB, HaOmroneHue (U3NYecKux (TUIaBICHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KHUIIEHHE M KOHJEHCAallMs BOJbI) M XMMHUYECKMX (IFOpPEHUE CBEYM, IPOKAIMBAHUE MEAHOH IPOBOJIOKH,
B3alMO/JICIICTBIE MeJa C KHUCIIOTON) sIBJI€HHM, HaOMI0JeHUEe U ONMMCAHHE MPHU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuui (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuga menu (1) mpu HarpeBaHuM, B3aUMOAEHUCTBHE dXKejle3a C
pactBopoM conu meau (1), u3ydenune crocoOOB pa3zieNieHHs CMECed: C TMOMOINbI0 MarHuTa, (UILTPOBAHHE, BBIMAPWBAHME, IHUCTUIUISAIN,
xpomarorpadus, IpoBeIeHUE OYNCTKU ITOBApPEHHOM COJIHM, HA0JIIO/ICHUE U OMMCAaHUE PE3yJIbTATOB MIPOBEACHNUS ONbITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUs MacChl, CO3/IaHUE MOJIeTe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — aneMeHT u npocroe BemecTBo. Haxoxnenue kuciaopoja B npupoze, pusnueckue u
XUMUYecKue cBoWcTBa (peakuuu ropeHus). Oxcuzabl. I[lpumenenune kucnopona. CrnocoObl MONydeHHs KUCIOpoJa B JabopaTopud |
poMblIlIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKaLUs KUCIOPOIa.

TernoBoit a3dektT xuMudeckol peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U HHIOTEPMHUYECKHE peakIiH. TOIUIMBO: yroib U METaH.
3arpsi3HeHue Bo3AyXa, yCHIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOIO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bojopoja B mpupoje, (pU3HUECKHe W XUMHUECKHE CBOMCTBA, MPUMEHEHHE,
crocoOb! noayyeHusi. Kuciorst u comu.

MossipHblil 00BEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.



®dusnueckue cBoucTBa BoAbl. Bona kak pactBopureins. PacTBopsl. HachlllieHHBIE U HEHACHIIICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIIECTB B
Bozie. MaccoBasi J10oy1sl BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuUs. Poiap pacTBOpOB B MPUPOJE U B KU3HHM 4YEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHue npupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannyeckux coenuHeHuit. Oxcuapl. Knaccudukamuss oxcugoB: colieoOpasyomue (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) 1 HeconeoOpa3zyrone. Homenknarypa okcnoB. @usnueckie 1 XMMAYECKHE CBOWCTBA OKCUAOB. [lomyueHne okcumos.

OcnoBanus. Knaccuduxarys ocHoBaHUMN: MIENOYN U HepacTBOpUMbIe ocHoBaHMsl. HoMmeHkiaTypa ocHoBanuii. dusnueckue U XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHre OCHOBaHMIA.

Kucnotsl. Knaccudukauus kucnor. Homenkiarypa kuciaor. @usndeckre 1 XUMUYECKUE CBOWCTBA KUCIOT. P aktuBHOCTH MeTauioB H.
H. bekeroBa. [lonydyeHue KUCIOT.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4ecKue cBoicTBa cosied. [lomyduenue conen.

['eHeTnueckas cBsI3b MEK]y KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUN.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIIpE/ICTICHUE COJIEpKaHusl KUCIOpoa B BO3/1yXe, MOIyYeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYE€HHUE CBOMCTB KUCIIOPOa,
HaO0/IeHue B3aUMOJICHCTBUS BEILIECTB C KHCIOPOAOM M YCJIOBHS BO3HUKHOBEHHS M TPEKpAIICHUS TOpeHHUs (Mokapa), O3HAKOMIIEHUE C
oOpa3laMu OKCHJIOB M OIMCAHWE WX CBOWCTB, IOJIyYeHHE, COOHMpaHWe, paclo3HaBaHWE W W3y4EHHUE CBOWCTB BOAOpoAa (TOpCHHE),
B3anMo/eiicTBie Bojopoa ¢ okcuaom meau (1) (Bo3amMokHO ucnonp30BaHue BUAeOMaTepranoB), HaOI0JeHHe 00paslioB BEIIECTB KOJUYECTBOM |
MOJIb, HUCCIIEJOBaHHE OCOOEHHOCTEH pPACTBOPEHMsSI BEILECTB C PA3JIMYHOW PacTBOPUMOCTBIO, IMPUTOTOBJIEHUE PACTBOPOB C OIpeneIEHHON
MaccoBOW J0Jell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaUlaMH (HaTpUeM U KajiblHeM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIIEIOBAHUE O0PA3I[0B HEOPTAHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOICHHE U3MEHEHUS OKPACKH HMHIMKATOPOB B
pacTBopax KHCIOT W IIenoueil, usydenue B3aumojeiicTBus okcuna meau (I1) ¢ pacTBopom cepHOI KHCIOTHI, KHCIOT ¢ METalJIaMH, PeakIuit
HEUTpAIM3alllMK, TMOJYy4€HUE HEpPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOIO0 METajula JPyrMM U3 pacTBOpa COJIA, PEUICHUE
JKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxkHeNme KI1acChl HEOPraHUUECKUX COEIUHEHUIN.

IMepuoanueckuii 3axkon u [lepuoanueckas cucrema xummuideckux djaemMeHToB JI. U. MenaesieeBa. CTpoeHne aToMoB. XUMHUYeCKas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

[TepBble MONMBITKH KJIACCUPUKALIMA XUMUYECKUX JIEMEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIETOYHBIC U IIETOYHO3EMENIbHbIC
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIE OKCUBI U THUIPOKCHUIBIL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMmuueckux 31eMeHToB J[. M. MenaeneeBa. KopoTkonepnoaHas U JJIMHHONEPHOIHAS
dopmel [Teproanueckoit cucteMbl xumudeckux 3nemMeHToB J[. Y. MennaeneeBa. [leproast u rpymnmnsl. Ou3nyueckuid CMBICT MOPSIKOBOTO HOMEpA,
HOMEpPOB MEPHOJIa U TPYMIIBI JJIIEMEHTA.

Crtpoenune atomoB. CocTaB aToMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHX
aneMeHToB [lepuonnueckoit cuctemsl [[. M. MengeneeBa. XapakTepuUCTHKAa XMMHYECKOrO 3JIEMEHTA MO €ro mnojoxeHuto B Ilepuomnueckoit
cucteme /1. 1. Menzaeneena.



3aKOHOMEPHOCTH U3MEHEHHSI paguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYyIIaM M
epuoaaMm.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuoauueckoil CUCTEMBl XMMHUYECKHX 3JIEMEHTOB Ul pa3BUTHs Hayku M npaktuku. [, W.
MeneneeB — y4€HbIA U TpaXKJaHUH.

Xumunueckas cBs3b. KoBaneHTHast (1osipHasi U HENOJIApHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okucienus. OKUCIUTEIBHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipouecchl OKHCIIeHHUs U BoccTaHOBIEHUS. OKUCIUTENH U
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3yueHne o0pas3IoB BEIIECTB METAJNIOB U HEMETAJUIOB, B3aMMOICHCTBHIE THIPOKCHIA IMHKA C PACTBOPAMH KUCIIOT U IIEJI0YeH, POBEICHHE
OTIBITOB, WIUTFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuu pa3ioKeHUs, COSTUHEHHS).

Meoswcnpeomemmnnie ceasu

Peanu3anust MEXIpEeAMETHBIX CBS3E€H MPHU M3YYCHHH XUMHH B § KJIacce OCYILIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MMOHATUN, TAK U MOHATUHN, SIBIISIOIIMXCA CHCTEMHBIMU TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01Iue ecTecTBEHHO--HAayYHbIE TMOHATHSA: HAay4dHbI (akT, TUIOTe3a, TEOpHs, 3aKOH, aHAIHM3, CHHTE3, KJIacCU(UKALUS, MEePUOIUUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHIE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

®duzuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIU, HU30TOMbI, PaIUOAKTHUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3aps,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (pu3nuecKkue BeTMIUHbI, €AUHHUIIBI U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOIIAeMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuust

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aeMeHToB J[. M. MenpeneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMMUYECKHX 3JIEMEHTOB NEpPBbIX TPEX MEPUOIOB, Kajlus, KaJblUsl U UX COECIUHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
2J1eMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBsS3UM. THIB KPUCTAJUIMUECKHUX PpEIIETOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKON PEIETKHN U BU/Ia XUMUYECKOM CBSA3H.

Krnaccudukanys m HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSILMXCS K Pa3IUYHBIM KiaccaM
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKAasl CBSI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanys XuMH4eCKUX peakuil o pa3INyHbIM MpU3HAKaM (110 YUCTY U COCTaBYy YYaCTBYIOLIUX B PEAKIIMU BELECTB, MO TEIJIOBOMY
3pdeKTy, MO HU3MEHEHMIO CTeNeHEeW OKHCICHHMS XHUMHMYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHE YPaBHEHUSI.



[Tonsatue o ckopoctu xumuueckon peakiuu. [lonsTiue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [[oHsATHe 0 TOMOT€HHBIX U
rereporeHHsIx peakuusx. Ilonarue o karanuse. IToraTne o xumuyeckoM paBHOBECHH. PaKTOPBI, BIUSAIOIIAE HA CKOPOCTh XUMUYECKON PEAKLUU U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLUU, JJIEKTPOHHBIH OalaHC OKHUCIMTEIbHO-BOCCTAHOBUTENBHONW peakuuu. CocraBieHue
YpaBHEHHH OKUCIUTEIHHO--BOCCTAHOBUTEIIBHBIX PEAKLIUI C HCIIOIB30BAHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3IIEKTPOIUTHYECKON JUCCOLMALUU. DJIEKTPOJIIMTHI U HEDJIEKTPOIUTHI. KaTnoHbl, aHMOHBL. MexaHusM IQUCCOLUAlMU BEILECTB C
Pa3NIUYHBIMH BUJIAMH XUMUYECKOH cBsi3u. CreneHb quccoruanni. CHIbHBIE U CIa0ble 3JEKTPOIUTHI.

Peakiun moHHOro obMeHa. YcCIOBHsI MPOTEKAHUS PEAKUMA MOHHOrO OOMEHA, IOJIHBIE U COKPALIEHHbIE MOHHBIC YPaBHEHMs peaKuil.
CBoiicTBa KHCIIOT, OCHOBAaHUH M COJE€W B CBETE MPEICTABICHUH 00 3JIEKTPOIMTHYECKOW auccouuanuu. KadecTBeHHbIE peaklWd HAa HOHBL
[TonsiTuEe 0 THAPOIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEJISIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEUIECTB — METAIJIOB W HeMeTalsioB (Tpadura U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHUIa HATPHsI), UCCIEIOBAHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEaKLIWU OT BO3ICHCTBUS PA3IUYHBIX (DaKTOPOB,
HCCIIEIOBAaHKE JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Mpoliecca JUCCOLMALUMU KUCIIOT, 11e1o4el U coel (BO3MOYKHO HCIIOJIb30BaHUE BUIEO0
MaTepHaJioB), MPOBEICHIE OMBITOB, MILTIOCTPUPYIOIINX MMPU3HAKHU MPOTEKAHMS peaKIiii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajKa, BBIICICHUE Ta3a,
0o0pa3oBaHUE BOJIbl), ONBITOB, WJUTFOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMi (FOpeHHe, PeaklUu pas3lioKeHUs,
COEJIMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IIOMOIIBIO KaU€CTBEHHBIX PEAKIIMI Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 MX cOeJHHEHHSA

OOmiast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUSI aTOMOB, XapaKTepHble cTeneHu okucieHusd. CtpoeHue u (uznueckue
CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA HA MPUMEpe XJI0pa (B3auMoJIeHiCTBHE ¢ METalIaMi, HEMETaJUIaMU, I1EI04YaMu).
Xnoposogopos. ConsiHast KHCI0Ta, XMMUYECKUE CBOMCTBa, MOTy4YeHHe, IpuMeHeHue. [leiicTBre Xaopa U XJIOpOBOIOPOAa Ha OPraHU3M UYeIOBeKa.
Bakneiime XJIOpHIbl U UX HaXOXKACHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHU OKucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBl.
CepoBonopoJi, cTpoeHue, (pu3nueckue U XUMH4Yeckue cBoMcCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHasl KHCIOTa,
¢du3nyeckre 1 XMMUYEeCKHe CBOIcTBa (00IIMe Kak MpeAcTaBUTeNs Kilacca KMCIOT U cnennduyeckue). XUMUYECKUE PEaKIMH, JeKallue B OCHOBE
MPOMBIIIJICHHOTO CIOCco0a TMOJMy4YeHus: cepHOM KUcIoThl. [Ipumenenue cepHoil kucioThl. CollM CEpHOM KHUCIIOTHI, KaYECTBEHHAs pPEaKIus Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ coeIMHEHMH B TpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl COETMHEHUAMU Cephl (KHUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpea0TBpaIlleHuUsI.

OOmast xapaktepuctuka »31eMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOEHHMS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEeHUs. A30T,
pacrnpocTpaHeHHe B Mpupoje, Gpuandyeckue U XMMHUYecKrue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro Gpu3ndeckue U XUMHUECKHe
CBOMCTBa, NOJy4YeHUE U nMpuMeHeHue. Conu aMMOHUS, UX (PU3NUYECKUE U XUMHYECKHe CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakiys Ha MOHBI
aMMOHHUA. A30THas KUCIIOTA, €€ MoJlyueHue, PU3ndeckue 1 XuMU4ecKre CBOMCTBa (0011IKe KaK MPeACTaBUTENS Kacca KUCIOT U crieupuyecKue).



Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KauecTBe MHUHEPAIbHBIX yAO0OpeHHH. XHWMHYECKOE 3arps3HEHHE OKpYXKarolled cpebl
COCMHEHUSIMHU a30Ta (KUCIOTHBIE IO, 3arpsi3HEHHE BO3JyXa, MOYBbl M BOA0EMOB). Dochop, amnorpomubie Moaudukamuu (ocdopa,
¢usnueckne u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) um docdopHas kuciora, ¢(U3NUECKHE U XUMHUYECKHE CBOICTBA, IOJyYEHHE.
Hcnons3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OOmas xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHSA. YTIEPOZ,
JIJIOTPOIIHBIE MOJAU(UKAIMK, PAacHpOCTpaHEHHWE B Npupoje, (u3nueckue M XHUMHUYECKue cBoMcTBa. Ancopouus. Kpyrosopor yriepona B
npupoge. Okcuasl yriepoja, UX (U3NYECKHEe U XMMHUYECKHE CBOWMCTBA, ACWCTBHME HA JKMBBIE OPraHMU3MBI, IOJyY€HHE M TNPUMEHEHHE.
DKoyoruueckue mpodIeMsl, CBSI3aHHbIE ¢ OKCU0M yriepoaa (1V), runoresa riio6aibHOrO MOTEIICHUS KIIMMAaTa, MapHUKOBBINA A deKT. YroapHas
KuciaoTa U e€ conmu, uX (U3MYeCKHe M XMMUYECKHE CBOMCTBA, IMOJNy4eHHE W mpuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-MOHBI
Hcnonb3oBanre kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH M CETLCKOM XO035HCTBE.

[lepBoHauabHBIE TOHSATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCOMHEHMAX yriepoia (MeTaH, 3TaH, STHIIEH, AaleTUJICH, 3TaHOJM,
TIIMLEPHH, YKCycHas kuciota). [IpupoaHble HICTOYHUKH YTIIEBOAOPOAOB (Yroiib, MPUPOIHBINA a3, He(Th), MPOIYKTHI UX MepepaboTku (OEH3MH),
UX POJIb B OBITY U POMBIIIIICHHOCTH. [I0oHATHE 0 OMOJIOTHYECKH BaKHBIX BEIECTBAX: )KHUPAX, OENKax, YriaeBoJax — M UX PO B )KU3HU YEIOBEKA.
MartepuanbHOE €AMHCTBO OPIaHUYECKUX U HEOPTAHUUECKUX COSAMHEHUN.

Kpemnnid, ero puznueckre n XMUMUYECKAE CBOWCTBA, MOJydyeHHe u npuMeHenue. CoenHeHus KpeMHUs B pupose. O0mue npeacTaBieHus
00 oxcune kpemuus (IV) u kpemHueBoit kucinore. CHIMKATHI, UX HCIOJNb30BAaHHE B OBITY, B MPOMBIIUIEHHOCTU. BaxxHeHIine CTpOUTENbHbIC
MaTepHalibl: KEepaMuKa, CTEKIO, IIEMEHT, OeToH, ene300eToH. [Ipobimembl 0e30macHOr0 WCHOIB30BAHUS CTPOUTENBHBIX MAaTEpHANIOB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, NMPOBEJICHHE KAUeCTBEHHBIX PEaKkIHUid Ha XJIOPHUI-UOHBI U
HaOJI0ICHNE TIPU3HAKOB WX MPOTEKAHMsI, OTBITHI, OTpaKaronne GU3NIeCKre M XUMHUECKUE CBOMCTBA TAJIOT€HOB M UX COCIUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEPHUATIOB), O3HAKOMJIEHHWE C oOpas3lamMu XJIOpUIOB (raJOreHUI0B), O3HAKOMJIEHHE C oOpa3laMu cepbl H €€
COeMHEHUSMH  (BO3MOXKHO HCIOJB30BaHME BHJIEOMATEPUANOB), HAONIOJEHHWE Tpolecca OOYrIIMBaHUS caxapa TOJ JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4eHUE XMMUYECKUX CBOUCTB pa30aBICHHOM CEpHOI KUCIOTHI, IPOBEIeHNE KaYeCTBEHHON peakuy Ha
cynb(ar-uoH W HaONIOJEHHWE TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKUMH CBOWCTBAMH a30Ta, (ocopa W MX COSTUHEHHN
(BO3MOXXHO HCHOJB30BAHUE BHJEOMATEpPHAlIOB), oOpa3namMMu a30THBIX U (PochOopHBIX yaoOpeHui, mojaydeHue, coOMpaHue, pacro3HaBaHHE U
M3ydeHHe CBOWMCTB aMMHaKa, MPOBEJICHNE KAUYeCTBEHHBIX PEaKIWi Ha MOH aMMOHHUS W (ocdarT-HOH W M3ydeHHE NPU3HAKOB MX NPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeEAbI0 (BO3MOXHO MCIIOJIB30BAaHME BHUAEOMATEPHUATIOB), H3Yy4eHHE MoJenen
KPUCTAJUTMIECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C TPOIECCOM aJICOPOINN PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIII€M U yCTPOICTBOM MPOTHUBOIa3a, NOJy4YeHue, coOupaHue, paclio3HaBaHUE M U3yUEHUE CBOMCTB YIIVIEKUCIIOTO T'a3a, MPOBEICHUE KaueCTBE HHBIX
peaknmii Ha KapOOHAT W CHIIMKAT-HOHBI M W3YyUeHHE MPU3HAKOB UX MPOTEKAHUsS, O3HAKOMIICHHE C MPOTYKIIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHne HKCIepUMEHTAIbHBIX 3a71a4 10 TeMe «BaxxHelre HeMeTaIbl U UX COSAUHEHHS.

MeTasibl M MX COEIMHEHHUS



OOmias xapaKTepUCTHKAa XMMHYECKHUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAHHWH HMX MOJIOKEHHs B lleproamueckoil cucremMe XMMHUYECKUX
anemeHToB /JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHne MeTauioB. MeTtainyeckas CBsi3b U METAJNINYECKAsl KPUCTAIINYECKasl pelETKa.
DNEKTPOXUMHUYECKUN PsI HAMPSHKCHUA MeTauioB. OU3MYecKre U XUMUYECKUE CBOWMCTBA MeTauioB. OOmue crnocoObl MOMyYeHUsT METAIIOB.
[lonsTre 0 KOpPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, AIOPaIOMUHUHN, OpoH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[lenounble MeTamibl: nojoxkeHue B [lepmoanueckoil cucreme xumuueckux snemeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB,
HaxoXJieHue B mpupoje. Pusnyeckue M XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpuss W Kanusi). OKCUAbl M TUAPOKCUABI HATPHUS U KalUs.
[IpuMeHeHne MEenoYHbIX METAJUIOB U UX COETMHEHMII.

[IlesrouyHO3EMENBHBIE METAIBI MAarHUM M KAJIbIMK: noJioxkeHue B llepuonnueckoi cucreMe xumuyeckux anemMeHtoB . M. Menaeneesa,
CTPOEHHE UX aTOMOB, HaxOXJeHue B mpupojae. Pu3nueckue U XMMUYECKHE CBOWCTBA MarHus W Kajiplusd. BakHelline cCOeIMHEHMS KalbLus
(oxcua, THAPOKCU, con). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoin cucreme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHHE aToMa, HaXOXIACHUE B
npupoe. PU3nvecKre U XUMHUECKAE CBOMCTBA aTlOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuyeckux anemeHToB J[. 1. MeHaeneeBa, cTpoeHHe aToMa, HaXxOKJIECHUE B MPUPOJIE.
dusnueckre 1 XMMUUECKHE CBOMCTBA Xkele3a. OKcubl, ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJyUYECHHE.

Xumuueckuii 3xcnepumenm:

03HAKOMJICHHE C 00pa3laMy METAJJIOB U CIJIABOB, MX (PM3MUYECKUMHU CBOMCTBAMH, U3YUYCHHE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUIA Kallbllid M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, TMpOIlECcCa TOPEHUS JKelle3a B KHUCIOpojae (BO3MOXKHO HCIIOJIb30BAHHE
BU/ICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEaKIIUi Ha MOHBI: MarHusl, KaJbllHs, ATFOMUHMS, 1TUHKa, xene3a (1) u xenesa (111),
Menu (ll), HaOGnroneHue W OmMcCaHHWE TPOILIECCOB OKpAlIMBaHUS IUTAMEHHM HMOHAMU HATPHs, KW U Kalblus (BO3MOXHO HCIIOIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIeA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA AIFOMUHHMS M THIPOKCH]IA IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 TI0
Teme «BaxkHelme MeTalIbl U UX COCIMHEHUSI.

XuMus M OKpy:Kamowmas cpeaa

BemectBa n MaTepuasnbl B TOBCEIHEBHOM KU3HU 4YenoBeKa. be3onacHoe Mcnoap30BaHUE BELIECTB M XMMUUYECKUX peakiuil B ObITy. [lepBas
MOMOIIIb P XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYeCcKoe 3arps3HEHHE OKpYXKaroulell cpenpl (MpeaenbHas JOoNMycTHMasl KOHUEeHTpauus emiecTB, ganee — IIJK). Ponp xumun B
PEIICHUHN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3iioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEpUaIbl).

Meostcnpeomemnuwie ceasu

Peanu3arust MEXIPEAMETHBIX CBSI3CH MPH M3YYCHHH XUMHH B 9 KJlacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HayYHBIX TIOHITHH, TaK ¥ TIOHSITHH, SBISTIONTUXCSI CACTEMHBIMH JIJISI OT/ICIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.
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OO11re ecTeCTBCHHO-HAYYHbIC TOHSATHUS: HAY4YHbBIH ()aKT, TUIIOTE3a, 3aKOH, TCOpHUs, aHAU3, CHHTE3, KIACCU(PHUKAIMS, MEPUOIUIHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPEHHE, MOJICITh, SIBIICHHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHsI, MaTepHaIbI.

dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIMJ, W30TOIBI, PAJIMOAKTHBHOCTb, MOJICKYJa, JICKTPUYCCKUU 3aps,
MIPOBOJIHUKY, TOJTYIPOBOJHUKH, JUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHOe COCTOSHUE BEIIECTBA, T'a3, pacTBOD,
pPacTBOPUMOCTD, KPUCTAJUINYECKAsh PEIIETKA, CIUIAaBbl, (PU3MUCCKUE BEIMYMHBI, CIUHHUIBI U3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI,
3BE361, CoHIIE.

buonorus: ¢gorocunTes, apixanue, ouochepa, 3KOCUCTEMa, MUHEPAIbHbBIC YIOOPCHHUS, MHUKPO3JIECMEHTBI, MAKPOAJIEMEHTBI, THUTATEIbHbIC
BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.
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INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS IIPOrpaMMbl OCHOBHOI'O OOILEro 00pa30BaHMs JIOCTUTAIOTCA B XOZ€ OOy4eHUS XMMHUM B €IUHCTBE
yu4eOHOM ¥ BOCHUTATENBHOM JEATENIBHOCTM B COOTBETCTBUUM C TPAJAULUOHHBIMU POCCUWCKMMM COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSMH, IPHUHATBIMU B OOILECTBE MPaBMWJIIAMU U HOPMaMM MOBEACHUS U CIIOCOOCTBYIOT MpoOLieccaM CaMOIO3HaHUS,
CaMOpa3BUTHA U COLMATIM3ALUHN 00yJarOIINXCS.

JIMYHOCTHBIE PE3ybTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCSI PYKOBOJCTBOBATHCSA CUCTEMON MO3UTUBHBIX IEHHOCTHBIX OpPUEHTALUH
Y pacUIMPEHUE OIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYyHOMY HAcleAHWI0, I[OHUMaHHUS 3HA4Y€HUs
XMMHUYECKON HAyKH B YKU3HU COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIIA/IE€Th JOCTOBEPHOM MHGpOpManuel O MepeloBbIX NOCTHKEHUSX U
OTKPBITUSIX MUPOBOW U OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPA U OOIIECTBA;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUS O COLIMAJIBHBIX HOPMax M MpaBUilaX MEXIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
0O0I1eCTBEHHO I0JIE3HOM, Y4eOHO-H1CCIe10BaTeNbCKON, TBOPUECKON U APYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM cOBMECTHOM
JeSITeTIHHOCTH TPH BBIOJHEHUN y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN YYEOHBIX MTPOEKTOB,
CTpEMJIEHHUS] K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IpOLEcce 3TOM y4yeOHOW NeATeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEACHUE U
MOCTYIKHU CBOMX TOBApUIIEH € O3UIIMY HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHUE MPECTABICHHUS O BEIIECTBE M XUMUYECKON PEAKI[MH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJIAIOLIME OCHOBY JJIsI NMOHMMAaHUS CYLIIHOCTH Hay4yHOM KapTHUHBI MHUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
IIPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOJIHOM Cpeiol, O pOIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHbIE MOTHBBI, HAIllPABJICHHbIE HA IOJYyYEHHE HOBBIX 3HAHUN MO XMMHH, HEOOXOIUMBIE JUIsl OOBSACHEHHs HaOJI0JaeMbIX
MIPOLIECCOB U SIBJICHMI, [M03HABAaTEIbHON, NH(OPMAIIMOHHON U YMTATEIbCKOM KYJIbTYpbl, B TOM YHCIJIE€ HaBBIKOB CaMOCTOSITEIbHON pabOThI €
y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEPATYpOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYeHHI0O U [O3HAHHUIO, JHOO03HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTh K C€amMO0Opa3OBaHUIO, TMPOEKTHOW H
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPaBIEHHOCTH U YPOBHS O0yUYeHHUs B AaJbHEUIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHME LEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE
MOCNEACTBUM U HENPUITHE BPEIHBIX NMPUBBIUEK (YHOTPEOJEHUS ajIKOroJis, HAPKOTHUKOB, KYpPEHHs), HEOOXOAUMOCTH COONIOJCHUS MpPaBUI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHUS:
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UHTEpEC K MPAKTHUYECKOMY HU3YyUEHHIO Mpodeccuid W Tpyda pa3IMYHOTO pOJa, YBAXEHHWE K TPyAy M pe3yibTaraM TpPYAOBOU
JeSITeIbHOCTH, B TOM 4YMCJIE€ Ha OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHBIH BBIOOpP MHIUBUAYAJIbHON TPAaeKTOPHU
NPOJIOJDKEHHUS 00pa3oBaHUsl € yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HMHTEPECOB M IMOTpeOHOCTEH,
yCIIEMIHOM po(hecCHOHAIbHON AEATENbHOCTH U pa3BUTH HEOOXOAUMBIX YMEHHM, TOTOBHOCTh alalTUPOBATHCS B MPO(ECCHOHAIBHON Cpee;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLICHHE K MPHUPOJE KAK MCTOYHUKY XXKM3HM Ha 3emile, OCHOBE €€ CYIEeCTBOBAHUS, IOHHMaHHE
[IEHHOCTH 37I0POBOT0 U 0e30MacHoro oopasa >Ku3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MYECKOMY U ICUXHUECKOMY 3JI0POBBIO,
OCO3HaHME LIEHHOCTH COOJIOAEHUS IpaBUi OE30MacHOro IMOBEAEHUS IpPU paboTe C BELIECTBAMHU, a TAKXKE B CHUTyalMAX, YTPOXKAFOIIUX
370POBBIO U KU3HHU JIIOJICH;

CHOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJydaeMble MPH HM3YUYEeHUM XMMUH, JUIS PELICHUs 3a/ad, CBSA3aHHBIX C OKpYXarolled MpUpoIHON
CpeloH, IUIS TOBBIIMICHUS YPOBHS SKOJIOTMYECKOW KYJIbTYPBHI, OCO3HAaHUS TIIOOATBHOTO XapaKTepa HKOJOTHYECKHUX MpoOJeM W IyTed uX
pEeLIeHus IOCPEICTBOM METOAOB XUMUH, IKOJIOTHYECKOTO MBILUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B I1I03HABATEIbHONW, KOMMYHUKaTUBHON
Y COLIMAJIBHOM ITPaKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpenMeTHBIX pe3ysIbTaTOB BBIAEISAIOT 3HAUUMBbIE Ui (POPMUPOBAHUS MHPOBO33PEHMs OOIIEHAYUHbIE MOHITHUS (3aKOH,
TEOpHsl, IPUHLUI, TUII0TE3a, (PaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOpbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX y4EOHBIX
npeMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHUM M3 3THUX MpeIMeToB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAyYHOH KapTWHE MHpa, U
yHUBEpCaJbHble y4yeOHble JeicTBUs (TO3HaBaTellbHbIE, KOMMYHHKATHBHBIC, DPETYJISATHBHBIE), KOTOpble o00ecrneunBaoT (GopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO YIEOHOH 1€ATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHHUS IIPU OCBOCHUU 3HAHUM: pACKPbIBATh CMBICI XMMUYECKUX MOHATUN (BBIIEIATH
UX XapaKTepHbIEe MPU3HAKH, YCTAaHABINBATh B3aUMOCBS3b C APYTUMU NOHSTUSIMU ), UCTIOIb30BaTh MOHATHUS AJ11 O0BSCHEHUS OTAENbHBIX (PaKTOB
U SIBJIGHUH, BBIOMPATh OCHOBAHMS U KPUTEPHUH JUIs KJIaCCU(PUKALIMU XUMUYECKUX BEIECTB U XMMUYECKUX PeaKluii, ycTaHaBIMBATh NPUUMHHO-
CJIEICTBEHHBIE CBS3M MEXKIY OOBEKTaMU U3YyUEHUs, CTPOUTH JIOTUUYECKHE pacCyXaeHus (MHAYKTUBHBIE, €NyKTUBHBIE, [0 aHAJIOTHH), AeaTh
BBIBOJIbI U 3AKJIIOYEHUS;

YMEHHE MPHUMEHSTh B IMpollecce IMO3HAHMUS MOHATHUS (IpeIMEeTHble M MeTalpeIMeTHbIE), CHUMBOJMYECKHE (3HAKOBbIE) MOJIENH,
UCTOJIb3yeMble B XMUMMH, NMPEoOpa30OBBIBATh IIUPOKO MPUMEHSEMble B XMMHUHU MOJEJIbHbIE MPEICTABICHUS — XMMHUYECKMH 3HAK (CHMBOJ
JIIEMEHTa), XUMHuYeckas (opMylia M ypaBHEHHE XMMHUYECKOM peakiuu — HpU PElIeHUH yueOHO-IO3HABaTENbHBIX 3aJlad, C Y4ETOM STHX
MOJICNIBHBIX MPEJCTaBICHUN BBISBIATh U XapaKTE€PU30BaTh CYIIECTBEHHBIE MPH3HAKH H3y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHYECKHX pEeaklUid, BBIBIATH 00IIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHbIE CBA3M W NMPOTHBOPEUHS B HM3ydaeMbIX Ipoleccax U
ABJICHUSX.

Ba3oBble uccienoBarebCcKue AeiCTBUA:
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YMCHHUEC HCIIOJb30BATh IMMOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHHUA, 4 TAKIKC B Ka4YCCTBC OCHOBBI IJIA (bOpMPIpOBaHI/ISI
TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

npruoOpeTeHue OIbiTa Mo IUIAHUPOBAHHUIO, OPTaHU3AIMN U MPOBEJCHUI0 YUEHHYECKHUX HKCIEPUMEHTOB, YMEHHE HAOMI0ATh 33 XOJI0M
mpolecca, CaMOCTOSATEIbHO MPOTrHO3UPOBATh €ro pe3ynbTar, GopMyIupoBaTh 0000IIEHNS U BBIBOJBI 110 pe3yjIbTaTaM MPOBEIEHHOTO OMBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHIOB U (OPM IMPEACTABICHHS, MOIYYaeMyl0 U3
pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa XUMUYECKOTO COAEpKaHUs, CIIPaBOYHbIE 1TOco0usi, pecypchl HTepHeTa), KpUTHUECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHble METOJBI U 3apPOChl IPU MOUCKE U 0TOOpe MHPOPMAIIUU M COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX
JJIA  BBIITOJIHCHUS y‘~IC6HI)IX W TII03HAaBAaTCJIBbHBIX 3aJa4 OHpCIIeJIéHHOFO THIIA, HpI/IO6peT€HI/Ie OIlbITa B O6HaCTI/I HCII0JIb30BaHUA
MH(OPMaLIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBIAJCHHE KYJIbTYPOMl AKTUBHOIO HKCIIONb30BAHMS PA3JIMUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOATCIIBHO BI)I6I/IpaTI> OINITUMAJIBHYIO (1)OpMy MMpEaACTaBJICHUA I/IH(i)OpMaIII/II/I U WIIIOCTPHUPOBATH PCHIACMBIC 3aa4u HCECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduk U UX KOMOUHAIUSMU;

YMEHHE HCIONBb30BaTh M AaHAIU3UPOBATh B Iporecce y4eOHOW M HCCIIEAOBATENBCKOW NEATENFHOCTH HH(POPMALUIO O BIUSHUH
MIPOMBINIJICHHOCTH, CEJILCKOT0 X03HCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOUIEH MPUPOTHON CPEIbI.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

YMEHUS 33/1aBaTh BONPOCHI (B X0JI€ TUanora u (Win) JUCKYyCCUH) MO CYLIECTBY 00CYX1aeMOi TeMbl, (POPMYIMPOBATH CBOU MPEATIOKEHHS
OTHOCHUTCJIBHO BBIITOJIHCHU L HpGI[J'IO)KCHHOfI 3a1a4uu,

YMEHUS IMpPEJCTaBIATh IOJYYCHHbIE pEe3yJbTaThl IO3HABATENbHOM JAEATENBHOCTH B YCTHBIX M THMCbMEHHBIX TEKCTax; JAesaThb
MPE3CHTALMIO PE3YJIbTAaTOB BBIMOJIHEHHUS] XMMHUYECKOTO 3KCIepUMeHTa (J1abopaTOpPHOrO OIbITa, J1abopaTOPHOW pPabOTHI MO HCCIIEIOBAHHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIHPHOW W HCCIIENOBATEIBCKON JCATEIHHOCTH TPH
pELICHUH BO3HUKAIOUIMX MPo0IeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIIACOBAaHUS MO3ULUH (00CyKIeHNs, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOPAMHALIMSI COBMECTHBIX JIEHCTBUH, ONpE/IeTICHHE KPUTEPUEB 10 OLIEHKE KaYeCTBa BBIITOJIHEHHON pabOThI U ApYTHE).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHHE CaMOCTOSATEIbHO OMPENENATh LEIN AeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJHUPOBATH U MPH HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JIESATEIBHOCTb, BBIOMpaTh Hambosiee 3((eKTUBHBIE CIMOCOOBI pEUIeHHs YYeOHBIX M I03HABaTEIbHBIX 33734,
CaMOCTOSITENIBHO COCTaBIIATh WJIM KOPPEKTHUPOBATH MPEIIOKEHHBIA AJNTOPUTM JEHCTBUM IPHU BBIIOJHEHWH 33aJaHUM C YYETOM MOJY4YECHHS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysbTaTa 3asBICHHOW IIEIH,
YMCHUE UCIIOJIB30BATh U AHAJIM3UPOBATHh KOHTCKCThI, IPC/JIaraCMbIC B YCJIOBUU SaﬂaHHﬁ.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX PE3yNbTATOB IO OCBOCHHIO OOS3aTENIHHOTO COJEpP)KaHUs, YCTAaHOBJICHHOTO NaHHOW (enepalibHONW pabodeit
IPOTPaMMOii, BBIIENAIOT: OCBOSHHBIE OOYYaIOUIMMMCS Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHM, cnenuduyeckue i NpeaMeTHON

14



o0macTi «XUMUS», BUIBI JESTETLHOCTH MO MOIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPE0OPa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX
y4EOHBIX U HOBBIX CUTYyalUsX.

K xonmy oOyueHus B 8 kJiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y O0YYAIOIIUXCS
YMEHHUI:
PaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJ1a, XUMHUECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMEChH
(omHOpOIHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJspHas Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJSpPHAs
Macca, MaccoBas 0N XHMHYECKOTO JJIEMEHTa B COCIMHEHHM, MOJIAPHBIA O00BEM, OKCHI, KHCJIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas PeakLus, KIacCU(pUKaLMsl peaKkIMii: peakliui COeAMHEHUS, PEaKIIMU Pa3JI0KeHus,
peaKIMy 3aMeIeHHs, peakui 0OMEHa, 3K30- M 3HIOTEPMUYECKHE PEaKLUH, TEIJIOBOH (PPEKT peakuuu, sapo aToMa, SJIEKTPOHHBINA CIOH
aTomMa, aTOMHasi opOuTallb, paAMyC aToOMa, XUMHUYECKas CBS3b, MOJSIpHAs U HENOJspHas KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KaTHOH,
aHHMOH, PacTBOP, MacCOBast IOJIS BEIIeCTBA (MPOLIEHTHAsI KOHIICHTPALIKsI) B PACTBOPE;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH U IPUMEHSATh 3T MMOHATHUS NPU ONMCAHUM BELIECTB U MX MPEBPAILCHUH;
UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUsS! (OPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX pEaKIHii;
OIpeNieNATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHNEHb OKHCIEHHs 3JIEMEHTOB B OWMHApHBIX COEIUHEHMSX,
INPUHAAJICKHOCTh BEIIECTB K OMNpeAeIEHHOMY KJIacCy COeIMHEHMH Mo (opmyiam, BHJ XMMHUYECKOM CBSI3U (KOBAJEHTHAs U HOHHas) B
HEOPTraHMYECKUX COCTMHEHUSX;
packpeiBath cMmbici Ilepuonuueckoro 3akona J[. M. MenzaeneeBa: NeMOHCTpUpPOBaTh MOHMMAaHHE MEPUOJMYECKON 3aBHCHMOCTH CBOMCTB
XUMHUYECKHX AJIEMEHTOB OT UX MoJjoxkeHus B [leproandeckoit cucreme, 3aKOHOB COXPaHEHUS! MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHA ABOTaJIpO;
ONHUCBHIBaTh M XapakTepu3oBaTh TaOnuuHyro (opmy I[lepuoanyeckoil cHCTEMBI XUMHUYECKHX HJIEMEHTOB: pa3iuyaTh IOHATHS «IJIaBHas
noarpynna (A-rpymnmna)» u «odouyHast noarpynna (b-rpynmna)y», mansie u OoJbIINe MEPHObI, COOTHOCUTh 0003HAUEHUs], KOTOPbIE UMEIOTCS B
tabmune «llepuommyeckas cucrtema xummuueckux osiaemeHtoB J[. M. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsijl AApa, 001ee YUCIIO0 IIEKTPOHOB U paclpeiesieHne UX MO IEKTPOHHBIM CIIOSM);
KJIacCu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUECKUE PEaKIHH (110 YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIHH
BEIIIECTB, 110 TEIUIOBOMY 3 (DeKTy);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB PpA3IMUYHBIX KIJIACCOB, MOATBEp)KJIasi ONHCAHUE MpUMEpaMH
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BOZMOKHOCTU MPOTEKAHUS XUMHUUECKUX MPEBpallleHUH B
Pa3JINYHBIX YCIOBUSX;
BBIYHUCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTA 110 )OPMYJIe COSIHMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOH pEaKITim;
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NPUMEHATh OCHOBHBIE ONEpAIlMM MBICIUTEIFHOW JEATETbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, O00OIIEHHE, CHUCTEeMaTH3aIHIo,
KJIaCCU(UKALIMIO, BBISIBICHUE MPUYUHHO--CICCTBEHHBIX CBSI3€H — JJI U3yUEHHUs CBOMCTB BELIECTB M XMMHYECKHX pPEaKIHUii, €CTEeCTBEHHO-
Hay4yHble METO/Ibl 1I03HaHUs — HAOII0IEHNE, U3MEPEHNE, MOJEIINPOBAHHE, FIKCIIEPUMEHT (peabHbIii U MBICICHHBIN);
CJIeI0BaTh MPaBHJIaM IOJIb30BAHMS XUMHUUYECKOM MOCYI0H U J1abopaTOPHBIM 00OpYIOBaHHEM, a TaKXkKe IpaBHiiaM OOpaIlleHHsl C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB
(BolOpoO/1a M KUCIOPOa), MPUTOTOBIICHUIO PACTBOPOB C OMPEICIEHHON MAacCOBOM J0JIel pacCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U IPOBOIUTH
XUMHYECKHE SKCIIEPUMEHTHl O PACIO3HABAHHMIO PACTBOPOB IIENOYEH U KHUCIOT C TOMOIIbIO HHAUKATOPOB (J1akmyc, ¢eHonTaneus,
METHUJIOPAHXK U APYTHUE).

K xoniy oOyuenus B 9 kiiacce npeiMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaxaTb C(HOPMHUPOBAHHOCTH Y O0yUarOINXCs
YMEHHMN:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IPOCTOE BEIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHHS, XMMHUUYECKas peakUus, XMMHUYECKas CBS3b, TEIJIOBOU
3pPEeKT peakuu, MOJIb, MOJISIPHBIN OOBEM, PAacCTBOP, AJIEKTPOIHUTHI, HEIIEKTPOIHUTHI, AIIEKTPOJIUTHICCKAs! TUCCOIUAINS, PEaKIMH MOHHOTO
oOMeHa, KaTamu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTHMble peaklWd, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIIUH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOINUS, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJIJINYecKasi), KpUCTaIM4YecKas pemeTka, KOppo3us METaIOB, CIUIaBbI, CKOPOCTb XMMHUYECKOW peaklMH, MPEeAeTbHO IOMyCTHMAs
koHueHrpauus [I/IK Bemecrsa;
WJUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUYECKHUX MIOHATUN U PUMEHSATD 3TH MOHITHS IIPH ONIMCAHUM BELLECTB M UX NPEBPAILECHUI;
UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY Il COCTaBJIEHUS! (JOPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIHii;
OINPEACIATh BAJCHTHOCTh U CTENEHb OKHUCIEHMSI XUMUYECKUX JJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIAacCy CO€IMHEHHH 1o ¢opMynaM, BHJ XMMUYECKOH CBs3M (KOBaJIeHTHAs, MOHHAs, METAIJIMYECKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsl HMOHA IO XHUMHUYECKON ¢opMmyine, XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEJAMHEHUMH, THUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
packpbiBath cMbicit [lepumoguueckoro 3axona [[. M. MenneneeBa u JeMOHCTpHpPOBaTh €ro MOHHMMAaHHUE: OMMCHIBATH U XapaKTEpHU30BaTh
Tabanunyto ¢opmy Ilepronndeckoit cucTeMbl XUMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs nmoArpynna (A-rpymnma)» U «1obodHas
noarpynna (b-rpymnmna)», Masnsie 1 60JbIINE TEPHOABI, COOTHOCUTh 0003HAUEHUs], KOTOPBIE UMEIOTCS B MEPHOAMUYECKON Ta0iIMIIEe, C YUCTIOBBIMU
XapaKTepUCTUKAMHU CTPOEHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, oOlIee YMCIIO AJIEKTPOHOB M paclpeieseHue UX o
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEJAMHEHUH B Mpejenax MajblX MepHOOoB
Y TJIaBHBIX TOJTPYIII C YYETOM CTPOEHUS X aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHThI, HEOPraHNYECKHE BEIECTBA, XUMUYECKHE PEAKIMHU (TI0 YUCIIYy U COCTABY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTENIEHEN OKUCICHUSI XUMUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (OMHMCHIBATh) OOIIME W cHenu(UyUecKre XUMHYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEp)KIasi ONHCaHHE
IIpUMEpPaMH MOJIEKYJISIPHBIX M HIOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;
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COCTABJISITh YPABHEHUS JJICKTPOJIUTUYECKON JUCCOLMALMU KUCIIOT, IEJI04YEN U COJIEH, IIOJIHBIE U COKPAILEHHbBIEC YPABHEHUS PEAKUUNA HOHHOIO
oOMeHa, ypaBHEHUS peakLuil, IOITBEPHKAAIOLINX CYILIECTBOBAHNE M'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMU PA3IMUHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JCKTPOHHOTO OaaHca STUX PEeaKLnii;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHMsI, BO3MOYKHOCTH IPOTEKAHMS XMMHUYECKUX IIPEBPALLCHUM B pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MACCOBYIO JIOJII0 XMMUYECKOT'0 3JIEMEHTa 110 (popMyIe CoeJMHEHNS,
MacCOBYIO JIOJII0 BEHIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIINH;

coOJII0/IaTh MpaBHUIIa MOJIH30BAHUS XUMUYECKOH MOCYA0H M 1TabopaTOpHBIM 00OPYJOBaHUEM, a TAaKXKe MpaBHa OOpAIICHUs! C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSIMH IO BBIITOJHEHHUIO J1a0OPAaTOPHBIX XUMHUECKUX OIBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

NPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTAB pa3jIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpOMU-,
uoaua-, kKapooHar-, pocdar-, cunmkar-, cynbhar-, TUIPOKCUA-UOHBI, KATHOHBl AMMOHHSI U MOHBI H3yYCHHBIX METaJJIOB, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpaxX HEOPraHUUYECKUX BEILECTB;

NPUMEHSITh OCHOBHBIE OIEPAllMU MBICIHTEIBHON JEATEIIbHOCTH — aHAJINW3 M CHHTE3, CPaBHEHHE, 0000IIEeHNe, CHCTEMATHU3aIUIO0, BBISIBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3C€M — IJI M3YYEHHUs CBOMCTB BEIIECTB U XMMHMUYECKHUX PEAKLMH, €CTECTBEHHO-HAYYHBIE METOJbl ITO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBanue pa3jiesioB dueKkTpoHHbIE (LM (POBbLIE)
n/n U TeM NMPOrpaMmbl Bcero Konrpoaeunie Hpakruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubnuoreka [{OK
PaKTHYECKOMI https://m.edsoo.ru/7f41837c
JIeITEIIbHOCTH YCJIOBEKA
12 BeitectBa 1 xumMu4eckue 15 bubnunoreka LIOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20 2
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bo3nyx. Kucnopoa. 6 bubnmnorexa [JOK
ITousTHe 00 okcumax https://m.edsoo0.ru/7f41837¢c
99 Bonopona.Ilonsitue o 8 1 bu6mmoteka IIOK
KHMCIIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PactBopsl. IlonsiTne 5 1 bubmmnoreka HOK
00 OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIaCCBI
2.4 HEOPTraHUYECKHUX 11 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCIUHCHUI
Hroro 1o pasneny 30 3

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMUYECKUX AJIEMEHTOB /. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
N. Mennene-eBa. CtpoeHue
aToma
XHUMHYECKas CBS3b.

3.9 OKHUCIIUTEIBHO- 3 bubnunoreka LIOK
BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakuu

Htoro no paznemny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruyeckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmotreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17 2 1
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | S 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| memenos Vapymm. Avon ootop i | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S

25

3.1 OO011Me cBOICTBA METAIIJIOB 4 bubmorexa HOK
' m https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTIAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne i/ Tema ypoka B KoHTpoJbHbIE IIpakTuyeckue
cero padoTsbI padoThI
[Ipenmer xumuu. Ponb xumMuu B )u3HU vyenoBeka. Tena u BemecTsa 1
[TonsTHe 0 MeTOAAX O3HAHUS B XUMUU
3 [Ipaktruyeckas padora Ne 1 «[IpaBuia paboTsl B 1a0OpaTOPUH U PUEMBI 1
oOparteHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM)
4 UYuctele BemecTBa U cMecu. CriocoObl pa3fiesieHus: cMeceit 1
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYMCTKU TOBapEHHOM 1
COJIN)»
6 ATOMBI M MOJIEKYJIBI 1
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB 1
8 [IpocTble U ClOXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKas popmysia. BaleHTHOCTh aTOMOB 1
XUMHAYECKHX JIEMEHTOB
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca 1
12 MaccoBast JoJIsI XUMHYECKOTO DJIEMEHTA B COCIMHEHNH 1
13 KonuuectBo BemecTBa. Mosb. Mosnsipaast macca 1
14 Pu3nYecKue U XUMHUYECKHE SIBJICHUSA. XNUMHAYECKAs peaKus 1
15 [Ipu3Haku ¥ yCIOBUS MPOTEKAHUSI XUMHUYECKHUX PEaKIIHi 1
16 3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKHE YPaBHEHUS 1
17 Brruncnenus konm4yecTBa, MacChl BEIECTBA 110 YPaBHEHUSM XUMUYECKUX PEAKIUi 1
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Krnaccudukanus XUuMHUYeCKUX peakiuii (COSTUHEHMS, Pa3I0KEHUS, 3aMEIICHUS,

18 oOMeHa) L

19 M. B. JlomoHOCOB — yu€HBIH-3HIIUKIIONEeTUCT. O000IICHNE U CUCTeMATH3AIIHS 1
3HaHUHI

20 Kontponbnas padota Nel o teme «BemecTBa 1 XUMUYECKHE PEAKITHI 1

21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — 35ieMeHT U pocToe 1
BeuiecTBo. O30H

99 duznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoAa (PeaKkIui OKUCICHUS, TOPEHUE). 1
[TonsTre 06 okcuaax

93 CriocoOsl MosTydeHus KUCI0po/ia B JIa0OpaTOPUH U MPOMBIIIeHHOCTH. [IprMenenue 1
KHCIIOpo/ia

24 TeroBoit 3¢ (hexT XUMUIECKOH PeaKInuH, IIOHATHE O TEPMOXUMHUYECKOM 1
YpaBHEHHH, IK30- U SHIOTEPMUUECKUX PEAKIIHIX

o5 TomnuBo (Hed Tk, yroib U MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro 1
MPEOTBPAICHHS

26 ITpakTrnyeckas padora Ne 3 o teme «llomydyeHnue u cobupanue KMcIoposa, 1
HU3YyYEHHUE ETO CBOMCTB)

27 Bonopox — snemeHT u npocroe BemecTBo. HaxoxaeHnue B npupojae 1

28 dusnueckue U XMMUYECKHe CBOICTBa Bogopoaa. IIpumenenne Bogopoaa 1

29 [ToHsITHE O KUCIIOTaX U COJISAX 1

30 CriocoObl ostyyeHust BOAOPO/ia B J1abOpaToOpuu 1

31 [Tpaktrueckas padota Ne 4 o teme «llomyduenue u coOnpanue BOA0OpPOIa, U3YICHUE 1
€ro CBOMCTB»

32 Mosmsipabiii 00b€M ra30oB. 3aK0H ABOTAIPO 1

33 Brruucnenus 06bEma, KoMyecTBa BEIIECTBA ra3a 110 ero U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA UIIN 00BEMY

34 Boruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX 1
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OTHOIIIEHNH ra30B

35 duznyeckne U XMMHUYECKHUE CBOICTBA BOJIbI

36 CocraB ocHoBanuil. [ToHsiTre 00 HHAMKATOPAX 1

37 Bona xak pactBoputens. HacbllieHHbIE M HEHACBILLEHHBIE pacTBOPBL. MaccoBas 1
JI0J151 BEIIECTBA B PACTBOPE

38 [IpakTrueckas padota Ne 5 o reme «IIpuroroBiaeHue pacTBOPOB C ONPeEaeIEHHOM 1
MaccOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBA

39 Kontponbnas padota No2 o reme «Kucmopoa. Bogopoa. Boga»

40 Oxcuppl: coctaB, kiaccuuKalys, HOMEHKIIATypa 1

41 [Tonyyenue u XMMHUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 1
OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHSI, HOMCHKJIATYpa 1

43 [TonydyeHnue u XUMHUYECKUE CBOWCTBA OCHOBAHUI 1

44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa 1

45 ITosnydeHne 1 XUMHUYECKUE CBOMCTBA KUCIIOT 1

46 Comnu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYEHUs, XUMUYECKHUE CBOMCTBA 1

47 [TpakTuueckas padora Ne 6. Pemenune skcnepuMeHTAIbHBIX 337124 110 TeMe 1
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCTUHEHUI

48 ['eneTnveckast CBSI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM 1

49 O06o00611eHre U cucTeMaTu3alus 3HaHu!

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPraHUYECKUX 1
coequHeHun"

51 [TepBbie MOMBITKY KiIacCU(UKAIIUN XUMUYIECKUX d71eMeHTOB. [loHsTHE O Tpymmax 1
CXOJTHBIX 3JIEMEHTOB

50 [Tepuoanueckuii 3akoH u [lepuonnueckas cucreMa XuMuIeckux 3inemMeHToB /1. M. 1

Menneneesa
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53

IIepuonsl, rpymnisl, HOATPYIIILI

54 Ctpoenne atomoB. CocTtaB aTOMHBIX sijiep. M30Torbl

55 CrtpoeHue 3JIeKTPOHHBIX 000JI049eK aTOMOB 31eMeHTOB [leproanueckoii cucrems /. 1
. MenneneeBa

56 XapakTepucTHKa XUMHUIECKOT0 DJIEMEHTA 110 €T0 MoJokeHuto B [lepuoamaeckoit 1
cucreme JI. 1. Menpaeneesa

57 3nauenue [lepuoanyeckoro 3akoHa aJist pa3BUTHUS HayKu U ipakTtuku. [1. . 1
MenpeneeB — y4€HbIN, Me1aror U rpaXK 1aHuH

58 DNIEeKTPOOTPULIATETLHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB 1

59 HNonnas xumuyeckas CBs3b 1

60 KoBasieHTHast moJisipHast XMMHYECKasi CBS3b 1

61 KoBasieHTHas1 HENOIsIpHAs XMMUYECKas CBS3b 1

62 CreneHb OKUCIICHUS 1

63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1

64 OxkucnuTenu u BOCCTAHOBUTENH 1

65 Kontponbnas padota Ne4 o reme «CtpoeHue aroma. XUMHUYECKasi CBSI3b)» 1

66 PesepBHrlIil ypok. O60011I€HNE U CUCTeMAaTHU3alHs 3HAHUHA 1

67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3alus 3HAHUH 1

68 PesepBHrlIil ypok. O60011I€HNE U CUCTeMAaTHU3alHs 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanyecTBO 4acoB

Ne n/m Tema ypoka B KonTpoibHbie [MpakTuyeckun
cero padoThI e padoThbl

1 [lepuoanueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX JIEMEHTOB /], 1
H. Meunnenecena

5 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX 1
TpEX NEPUOJOB

3 Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB 1

4 Buabl xuMuyeckoil CBA3U U TUIBI KPUCTATUIMYECKUX PEIIETOK

5 KonTtponpHast padora Nel mo treme «IloBTopenue u yriryOneHne 3HaHHN 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca

6 Knaccudukanmst XaMHUUECKHX PEaKIMi 10 Pa3IMYHbIM ITPU3HAKAM 1

; IToHsiTHE O CKOPOCTH XUMUYECKOHN peakinu. [IoHATHE O TOMOTEHHBIX U 1
TeTEPOre€HHBIX PEAKIIMIX

3 [Tonsatue o xumuveckom paBHOBecHH. DaKTOPHI, BIMUSIONINE HA CKOPOCTh 1
XUMHUYECKON PEaKIIUU U TTOJIOKEHNE XUMUIECKOTO PABHOBECHS

9 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINH

10 Teopus snexTponuTUUecKOn auccoruranui. CUabHbIE U CTa0bIe AIEKTPOIUTHI 1

11 HonHble ypaBHEHMSI peaKLui

12 XHWMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHHI B CBETE MPEICTABICHHI 00 1
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

13 XHUMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUM 00 SJIEKTPOTMTHIECCKOM 1
JIACCOINAITAN

14 [Tonsatue o runponuse comneit 1

15 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
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[Ipaktudeckas padora Ne 1. «PernieHne dKCIIePUMEHTAIBHBIX 33029

Kontponbhas padota No2 1o TemMe «IeKTpOIMTHYECKAs TUCCOIUAIIHS.

17 XVMHYECKUE PEAKIIMH B PACTBOPAaX»

18 OO011ast XapakTepUCTHKa raJIoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMeEpe
XJiopa

19 Xnoposogopoa. CossiHast KUCIIOTa, XMMUYECKHUE CBOMCTBA, IOJIy4EHUE,
IPUMEHEHNE

20 [Tpaktuyeckas padora Ne 2 o teme «IlonyueHue coysiHOW KUCIIOTHI,
W3y4YEHHE €€ CBOMCTBY

21 Boruncnenus no ypaBHEHUsIM XMMUUYECKUX PEAKLIUN, €CIIM OJIUH U3 PEarcHTOB
IaH B U30BITKE

22 OO6mas xapakrepucTika 31eMeHToB VIA-rpymmsl

23 AnnotponHslie Moaudukanuu cepsl. Haxoxaenue cepbl U €€ coelMHEHUH B
npupose. XMMHUYECKHE CBOMCTBA CEPBI

24 CepoBonopoi, cTpoeHue, (prU3HUecKre U XUMUYECKHE CBOWCTBA

o5 Oxcunpl cepbl. CepHast KMCI0Ta, (pU3NYEcKre U XUMHUYECKUE CBOMCTBA,
pUMEHEHNE
XUMHUECKUE PEaKIiH, JIeXKallie B OCHOBE MIPOMBIIIUIEHHOTO CIocoba

26 MIOJIyYEHUS CEPHOM KUCIIOTBI. XMMHUECKOE 3arps3HEHNE OKPYXKArOIIeH cpeibl
COEIMHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTA PEAKIIMHU

08 OO011ast xapakTepUCTHKA 31eMeHTOB VA-Trpynmnbl. A30T, paclipocTpaHeHHE B
npupoe, Gu3nyecKrue 1 XuMHUYECKHe CBONCTBA

29 AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MOJTyYeHHE U
IIPUMEHEHNE

30 [TpaxTrueckas padota Ne 3 o reme «llonydyeHne amMmmuaka, U3y4eHHe €ro

CBOUCTB»
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A3OTHas KHUCIOTa, € Pu3nuecKue U XUMHUIECKHUE CBOMCTBA

Hcnons3oBanne HUTPATOB U coJieli aMMOHHUS B KQUeCTBE MHHEPAJIBHBIX

32 ynoOpeHnit. XUMHU4ecKoe 3arpsisHeHHE OKPYKaroIIel Cpeibl COeTMHEHUSIMU
azora

33 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u
XUMHUYECKHE CBOICTBA, MOJIyYeHHE

34 Hcnonb3oBanue hochaToB B KaueCTBE MUHEPATHHBIX YIOOPESHUN.
3arpsizHeHue NpupoHon cpesl hochatamu

35 Yriiepos, pacpocTpaHeHue B IpUpoJie, PU3NICCKIE H XUMUICCKHE CBOMCTBA

36 Oxkcunsl yriaepoaa, ux pusndeckre U XMMHUYECKHUe CBOMCTBA. DKOJIOTHYECKHE
npo0OJieMbl, CBA3aHHbBIC ¢ OKcuaoM yrieposa (1V)

37 VYroabpHas KuUcioTa u €€ coau

38 [Tpaktuyeckas padora Ne 4 o teme "[losryuenue yriekuciaoro rasa.
KadecTBenHas peakius Ha KapOOHAT-HOH"

39 [lepBoHauaNbHBIE TOHATHUS 00 OPTAaHUMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoaa

40 Kpemnuii u ero coenuuenus

41 [TpakTtuyeckas padora Ne 5. PemieHne sKkCriepuMEeHTaNIbHBIX 337124 110 TeMe
«BaxkHelme HeMeTaIbl U UX COSAMHEHUSD)

4 KonTposasnas padora Ne3 no teme «BaxHeilne HeMeTauibl U UX
COEJITMHEHUS»
OO011ast XapakTepUCTHKA XUMHUECKUX HJIEMEHTOB — METAJIJIOB.

43 Merannnueckasi CBA3b U METAIUINYECKAS] KPUCTAIINYECKAs pEHIETKA.
dwu3nyeckre CBONCTBa METAIUIOB

44 XVMHYECKUE CBOWCTBA METAIIJIOB. DIEKTPOXUMUUECCKHUH PsiJ] HATIPSKCHHMA
METAJIJIOB

45 O6mue cmocoOs! morydeHus MetamuioB. CrutaBel. Beraucinenus mo
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YPaBHCHUAM XUMHYCCKUX peaKHHfI, C€CJIM OAVH M3 pCarcHTOB COACPIKHUT

npuMecu
46 [TonsTHE O KOPPO3UH METAIIIOB 1
47 IllemouHbIe MeTaILIIbI 1
48 Oxcuipl ¥ TUAPOKCH/IBI HATPUS U Kallus 1
49 IllemouyHO3eMeIbHBIC METAIIBI — KAJTbIMN U MarHuu 1
50 Baxwuelime coeIMHEHNS KalbLUs 1
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS 1
53 [TpakTrueckas padora Ne 6 o Teme "JKECTKOCTh BOJBI U METOBI €€ 1
ycTpaHneHus"
54 AnroMuHUR 1
95 AmMoTepHBIe CBOMCTBA OKCH/IA U THIPOKCHIA 1
56 Keneso 1
o7 Oxcupl, rumpokcu sl u conu xenesa (1) u xenesa (111) 1
58 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
59 [Ipaktrueckas padota Ne 7. PereHue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME 1
«BakHeWITNe METaJUTbl U UX COSIUHCHHUS
Boruncnenus o ypaBHeHUSIM XUMHUECKUX PEAKIIUN, €CIIM OJIMH U3 PEareHTOB
60 JaH B U30BITKE WIH COACPKUT TPUMECH. BhIUnciaeHus: MacCoBOM OMM BhIXO/a 1
MPOYKTA PEAKITUU
61 O06o01IeHne U cucTeMaTu3alus 3HaHU| 1
62 Kontponbnas pabota Ne4 o teme «BakHelne MeTauibl U UX COSTUHEHUS 1
63 BemecTBa 1 Marepualbl B MOBCEAHEBHOM KU3HU YeJIOBEKa 1
64 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI 1
65 Posib XMuM B perieHNH HKOJIOTHUECKUX MPodIIeM 1
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66 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

67 PesepBHbIil ypok. O0001ICHIE ¥ CHCTeMaTH3allHsl 3HAHUH

68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Xumus; 8 kinacc:0a30BbIi ypoBeHb:yaeOHUK/O.C.I'abpuensn, U.I'. Octpoymos, C.A. Crnaakos.-5-¢ u3., nepepad,-Mocksa:
[Ipocsemienne,2023.-175,1c.;u.

METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL

Ypoku xumun B 8 ki1acce. Metoaudeckoe mocodue(Ha caiite)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET

bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c

bu6simoreka [{TOK https://m.edsoo.ru/7f41a636
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