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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa o XuMHH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30oBaHUs B COOTBETCTBUU C:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273 — @3 «O6 obpazoBanun B Poccuiickoii
denepanuny,

2. @enepa’dbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIETro
o0pa3oBaHMs, YTBEpPXKACHHBIM IMpHKa3oM MuHucTepcTBa MpocBenieHus Poccuiickoit
Oeneparun ot 31.05.2022 Ne 287 «O6 yrBepkaeHHH (eaepaTbHOr0 TOCy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO O0IIIEro 00pa3oBaHUs»,

3. mpuka3zoMm MunuctepcTBa npocsenieHust Poccuiickoit @eneparuu ot 18.08.2022 Ne 568
«O BHeceHMM W3MEHEHHMH B (denepanbHBIA TOCYJAPCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHJApT OCHOBHOTO OOIIEro oO0pa3oBaHMs, YTBEP)KICHHBIN MpUKa3oM MuHHUCTEpCTBA
npocsemenus: Poccuiickoit @enepanyu ot 31 mast 2021 r. No 287,

4. mpukazom MmunucrepctBa npocsemeHus oT 18.05.2023 Ne 370 «OO6 yTBepKICHHUH
benepanbHON 00pa30BaTENBHOMN MPOTrPAMMbI OCHOBHOTO 00111er0 00pa30BaHMs.

5. ®enepanpHas paboyas mporpaMmma OCHOBHOTO 001iero oopasoanusi Xumusi (0a30BbIN
ypoBeHb) (i 8—9 kaccoB 00pa3zoBaTeNbHBIX OpraHU3AIHil)

COCTaBJieHa Ha OCHOBE TPeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 00Iiero obpaszoBanus, mpenactaBieHHbix B ®I'OC OOO, a takxke Ha
ocHOBe (eepanbHON pabodell MporpaMMbl BOCIUTAHUS U C YUYETOM KOHIEMINN MPETIOAaBaHuUs
yueOHOro npeaMera «XuMus» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xuMHuM Ja€T MpeACTaBIEHUE O IeNAX, OoO0med cTpaTterud OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYdYaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNbHOE PEIMETHOE COJEpKaHUE, IPETyCMAaTPUBACT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 IOCIIeA0BaTeNIbHOCTh
U3YyUYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO
npolecca, BO3pacTHbIX OCOOEHHOCTEN 00ydaroluXxcsi, ONpeAessieT BO3MOXKHOCTU NMpeaMeTa A
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE ILeNed W3ydeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSTEIIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4EOHOIO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH i1 (pOpMHpPOBAHUS MUPOBO33pEHUsI 00y4arolerocs, ero
MPEJICTABICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOH, MUIIEBOM U HKOJIIOTUYECKOM 0€30acHOCTH, MPOOJIeM 3ApaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHON  yueOHOM  JEesATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
poeCCHOHAIBHON JESTENHHOCTH,



3HAaKOMHUT CO CIEHU(PUKOW HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH O0yYarOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYecKoe oOpa3oBaHuE
0o0yyJaroumxcs.

JlanHbple HampaBieHHS B OOYYCHMHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON CcOomep KaHus
y4eOHOro ImpeaMeTra, KOTOPbIM SIBJIETCS MEeJarorn4eckd aJalTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMHUCS CUCTEMBI IEpBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa cojepkaHHs IIpOrpamMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja K e€ mzydeHuro. CopepraHue CKJIAAbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUI O XuMHU4eckod peakuuu. OO0e 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHU;

— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— Mpe/ICTaBIEHUI 00 EKTPOIUTHYECKOIN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUSI U ITOJyYEHHUs N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
IOPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pu3uka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUpOBOW KYyJbTYphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX peaKuil, B
GOpMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH MPaBMII O€30M1acHOT0
oOpalleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa30BaHMsI Ba)XXHOE 3HAUYEHHE
MpUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO DELIeHUH, CIIOCOOHOM amanTupoBaThcs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITENILHOM ~ TMO3HABATENIBHON  NIEATENBHOCTH, HAyYHBIM  METOAaM  MO3HAHWUS,
(hOPMUPYIOITUM MOTHUBAIIUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHue YCJIOBUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE VISl PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

— ¢gopmupoBanue o0mel yHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
YHClie YMEHHIA OOBSICHATh M OLICHWBAThH SIBIICHUS OKPYXKAIOMIETO MHPA, WUCIOJB3Ys 3HAHHS U
OMBIT, TOJYYEHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOH J1€ATEIbHOCTH;

— (opmMupoBaHue y 00YJarOMMXCs TYMAHUCTUYECKUX OTHOIICHHA, TTOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYIOBON JEATENLHOCTH B LEJSIX COXPAHEHHS CBOETO 370POBbS U OKPYXAIOIIeH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
po( WISl U HAMPABJIEHHOCTH JAJIbHEUIIIET0 00yUYeHHS.

OO61iee yuciIO 4acoB, OTBEACHHBIX IJI1 M3YyYEHHUS XMMHH Ha YPOBHE OCHOBHOTO OOILEro
obOpasoBanusi, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezieln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuu. Ponp XMMuM B KM3HM 4eloBeKa. XMMHUsA B CUCTeMe HaykK. Tena m BemectBa. PU3HYECKHME CBOWMCTBA BELIECTB.
ArperaTtHoe cocTosiHiEe BelecTB. [[oHsATHE 0 MeTo1aX Mo3HaHus B XUMHUU. YucTeie BeecTBa U cMecu. CIiocoObl pa3/ieeHust cMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JeMeHThl. CHMBOJBI XMUMHUYECKUX 3JIEMEHTOB. IIpocTeie M cClloKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YYCHHUE.

Xumnueckas popMmyia. BaleHTHOCTb aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA cOcTaBa BemecTB. OTHOCUTENbHAS aTOMHAs
macca. OTHOCHUTENIbHAS MOJIEKYIIsIpHas Macca. MaccoBast 1011 XUMUYECKOT'O 2JIEMEHTA B COCIUHEHUH.

KonungectBo Bemectsa. Moisb. MossipHast Macca. B3auMOCBs3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX €IMHMI] BelecTBa. Pacuérel
1o (popMyaM XUMHUYECKHX COEAMHEHUH.

duznyeckue W XUMUYECKHE SBICHUS. XUMUYECKass peakuus U €€ IPU3HAKU. 3aKOH COXPAHEHMsS MacChl BEUIECTB. XUMHYECKHE
ypaBHeHHs. Kiaccuukanyss XAMHYeCKIX peakiuii (COeIMHEHNS, pa3IoKeHHUs, 3aMEIICHNs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJOH, MpaBuiiaMi paboThl B JJaOOpaTOpuM U IpuémMamMu oOpalieHus ¢ J1JabopaTOpHBIM 00OPYAOBaHHEM,
U3y4eHHEe U OlucaHue (pU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILECTB, HAOM0IeHHe pU3nUecKuX (TIaBIeHUe BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTyIKe, KUIEHHE M KOHJEHCAlMsl BOJbI) M XHMHUYECKUX (FOPEHHE CBEYH, MPOKaJIMBAaHHUE MEIHOW IPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KUCIIOTON) SIBJI€HUN, HAOMI0JeHNEe U OMMCAHUE MPU3HAKOB MPOTEKAHUSI XMMUYECKUX peakuuil (pa3joKeHue caxapa,
B3aMMOJIEIICTBUE CEPHOI KUCIOTHI C XJOpUIOM Oapusi, pasnokeHue ruapokcuna meau (ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE jKele3a C
pactBopoM conmu meau (I1), u3ydeHue crnocoOOB pas3zieneHus cMeceil: ¢ MOMOIIbI0O MarHuTa, (UIBTPOBAHUE, BHIMAPUBAHUE, TUCTHIUIALUS,
xpomaTorpadusi, IpoBeJeHNE OYUCTKHU MOBApPEHHOM coyM, HAOMIOJEHUE U ONHCAaHUE PE3YyIbTATOB MPOBEACHMS ONBITA, WIUTFOCTPUPYIOLIETO
3aKOH COXPaHEHHUsI MacChl, CO3/IaHUE MOJIENIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cMmeck razoB. CocraB Bo3ayxa. Kucnopoa — anemeHT 1 mpoctoe BeniecTBo. Haxoxaenue kuciopoja B npupojie, pusnueckue u
XUMHUeckue cBoiicTBa (peakuuu ropeHusi). Oxcunel. Ilpumenenue xucnopona. CrocoObl MOMy4deHHs] KHCIOpoAa B JIabOpaTOpUU HU
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B npupojie. O30H — aJI0TponHas MOJU(PHKALHS KHUCIOPOAA.

TemoBoit 3pPexT XUMUYECKON peakliiy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U SHAOTEPMUYECKUE PEeaKIMH. TOIINBO: yrojb U METaH.
3arpsi3HeHUE BO3/lyXa, yCUJIEHHE TapHUKOBOTO 3((dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT U mpocrtoe BemecTBo. HaxoxaeHue Bojopoaa B Mpupone, (pusnueckue U XMMHUECKHE CBOICTBA, MPUMEHEHUE,
crocoObl noay4deHus. Kucinorsl u comm.



Monsipablii 00BEM razoB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HackleHHbIE M HEHACKIILIEHHBIE pacTBOPBL. PaCTBOPUMOCTH BEIECTB
B Bojie. MaccoBas 710J1s1 BellecTBa B pacTBope. XUMHUECKHUE CBOMcTBa BOJbl. OcHOBaHUs. Posib pacTBOPOB B NMPUPOJE U B )KU3HU UYEIOBEKA.
KpyroBopot Boabl B ipupoie. 3arpsisHeHUuEe NpUpoAHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BO.

Knaccudukanus wneopranuyeckux coeauneHuid. Oxcuabl. Krnaccuduxamnus okcunoB: cosieoOpasyroniue (OCHOBHBIC, KHCIOTHBIE,
amdoTepHbie) 1 HeconeoOpazyromue. Homenknarypa okcuaoB. @U3nNUecKue 1 XMMUYECKHE CBOWCTBA OKCUAOB. [lomyueHue okcumos.

OcnoBanus. Knaccudukanus ocHOBaHMI: MIETOYM M HEPAaCTBOpPHMbIEe OCHOBaHHs. Homenknarypa ocHoBanuidl. ®Dusmueckue u
XUMUYECKHE CBOKCTBA OCHOBaHUM. [lonyueHue ocHOBaHMIA.

Kucnotsl. Knaccudukauus kucinor. Homenknarypa kucinor. @u3ndeckue U XMMHUYECKHE CBOMCTBA KUCIOT. Psii akTUBHOCTH METaJIOB
H. H. Bekerona. [lonydyeHue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue u XuMudeckue cporicta coseil. [lonydyenue comneit.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEIEIICHUE COAEpkKaHMUsI KUCIOpoJa B BO3JAyXe, IOJIydeHHE, coOupaHHe, paclno3HaBaHUE U H3YYEHHE CBOMHCTB
KHUCIIOpOJia, HaOJII0/IEHUE B3aUMOJEHCTBUS BELIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HMKHOBEHMSI U IIpEKpallleHUus TropeHus (moxapa),
O3HAKOMJICHHE C oOpa3laMi OKCHIOB U ONHCAHHE UX CBOWMCTB, MOJy4YeHHE, COOMpaHHe, paclo3HaBaHHE U HU3Y4YCHHE CBOMCTB BOAOPOAA
(ropenwue), B3aumoielicTBie Bojopoaa ¢ okcuaom menu (1) (Bo3MokHO MCIONIB30BaHNE BUACOMATEPHUATIOB), HAOIIOIcHHE 00pa3IioB BEIIECTB
KOJIMYECTBOM | MOJb, UCClIeJOBaHHE OCOOEHHOCTEW pPacTBOPEHHUS BEILECTB C Pa3IMYHON PAaCTBOPUMOCTBHIO, MPUTOTOBIEHHWE PACTBOPOB C
onpeAenéHHON MaccoBOM Jloyiell pAacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C MeTaulaMd (HaTpueM MU KajbIeM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), HCCIEIOBaHME OOPa3lOB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIOJIEHHE W3MEHEHMS
OKpPacKH MHAWKATOPOB B pACTBOpPAX KUCIOT U IIeNouel, n3yueHue B3aumoaeicteus okcunaa meau (1) ¢ pactBopom cepHOil KUCTOTHI, KHCIOT €
METaJUIAMM, PEAaKUUN HEUTpaIu3alHH, IOJYy4YCHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METaJla JIPYTrMM M3 pacTBOpa COJIH,
peneHne YKCIIEPpUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme Ki1accsl HEOPraHUYECKUX COCAMHEHUIN.

Ilepuoguuecknii 3axoH u [lepuoguyeckasi cucrema xumuueckux 3jieMeHToB JI. . MenneneeBa. CTpoeHue atoM0oB. XuUMHYecCKast
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble TOMBITKM KiIacCU(UKAIMM XUMUYECKHMX dJeMEeHTOB. [loHSATHME O TIpynmax CXOJHBIX JJIEMEHTOB (ILENOYHbIE U
HIEJIOYHO3EMENbHbIE METAJUIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpPbIe 00pa3yroT aMPOTEpHbIE OKCUIBI U THIPOKCU/IBI.

ITepuoanuecknii 3akoH. [leprnoauueckas cucreMa xummudeckux eMeHToB . . MenneneeBa. KopoTkonepuonHas u JUIMHHONIEpUOIHAS
dopmer [lepuogndeckoit cucreMbl xumudeckux snemeHToB J[. M. MenpaeneeBa. [lepuonbt u rpymnmbl. OU3NYECKUN CMBICI TOPSIKOBOTO
HOMEPA, HOMEPOB MEPUOa U IPYIIIHI JJIEMEHTA.



Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHHe 3IEKTPOHHBIX 0007I04YeK aTOMOB MEPBhIX 20 XUMUYECKHX
anemeHToB Ilepuonuueckoit cucremol [. . MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA MO €ro ImoJioxkeHuto B [lepronnueckon
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHMs paJuyca aTOMOB XMMHUYECKUX 3JEMEHTOB, METAIUIMYECKUX U HEMETAJUNIMYECKHX CBOMCTB IO Ipynmnam U
MIEPHOJIaM.

3nauenue Ilepuoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB JJIs pa3BUTHs Hayku U npaktuku. JI. W.
MeHeneeB — y4EHBIN U IPaKIaHUH.

Xumuyeckas cBsizb. KoBaneHTHas (moJisipHasi U HEMOJIIpHAsi) CBSI3b. DNEKTPOOTPHUIATEILHOCTh XUMHUUECKUX 2JIeMEHTOB. VlOHHAs CBA3b.

Crenenp okucineHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okuciaeHus W BoccTaHOBIEHUsA. OKHCIATENU U
BOCCTAaHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHE OOpa3loB BEIIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA LMHKA C PACTBOPAMU KHUCIOT U IIEIOYEH,
MPOBEJCHUE OMNBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlui (ropeHue, peakluud pPas3iokKeHUs,
COCIMHEHUS).

Meswcnpeomemnnie ceasu

Peanuzamus MeXIpeAMETHBIX CBSA3EH MPU U3yYECHUH XUMUU B 8 KIIacCe OCYLIECTBIISIETCS Yepe3 UCII0JIb30BAHUE KaK OOIIUX €CTeCTBEHHO-
-HAyYHBIX MMOHATUN, TAK U MOHATUMN, SBIIAIOMIMNXCS CUCTEMHBIMU JIJIS1 OTJIEJIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTecTBEHHO--HAayUHbIe MMOHATHUS: HAy4YHbIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(pUKALKs, TEPUOAUYHOCTb,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®usnka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEMTPOH, MOH, HYKJINJ, U30TOMBI, PaAHMOAKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsij,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBa, ra3, (pU3MUYECKHUE BEJIWYMHBI, €AMHUIBI U3MEPEHUs, KOCMOC, TUIAHEThI, 3BE3bI,
Connue.

buonorus: porocunres, npixanue, Guocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/IbI, 10JIE3HBIE UCKOTIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeumecTBo M XMMHYECKas peakuus

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumudeckux 3memMeHToB [. M. Menneneea. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B
VU3MEHEHUU CBOMCTB XMMHMUYECKHUX DJIEMEHTOB INEPBBIX TPEX MEPHOJOB, Kalus, KaIbLIMS U UX COCIUHEHUN B COOTBETCTBHU C IOJIOKEHUEM
371€MEeHTOB B [leproanueckol cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUABl XHMHUYECKOM CBsA3M. THUNBI KpPHUCTAJUIMUECKHUX PEIMIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBSI3H.



Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIeCTB. XMMHUYECKHE CBOICTBA BEUIECTB, OTHOCSAIIMXCSA K Pa3IUYHBIM KiaccaM
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKas CBSI3b HEOPraHMUECKHUX BEIIECTB.

Knaccugukanuss XMMHUYECKUX PEAKIUN 1O Pa3IMYHBIM NpU3HAKaM (TI0 YUCIy W COCTaBy y4YacTBYIOIIMX B PEAKIMH BEHIECTB, I10
TeIoBoMy 3¢ (}eKTy, 0 U3MEHEHHIO CTETEeHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO YYAaCTHUIO KaTalu3aTropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[ToHsiTHE O CKOPOCTH XUMHUYECKOH peakuuu. [loHsaTre 00 00paTUMBIX 1 HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX
U rereporeHHblx peakuusx. [lonstue o karamuse. IloHarue o xummueckoMm paBHOBecHH. DaKTOPHI, BIMSIOIMIME HA CKOPOCTh XHMHUYECKOU
pEaKLMK U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIUH, JJIEKTPOHHBIA OalaHC OKHUCIUTEbHO-BOCCTAHOBUTENbHOM peakuuu. CocraBieHue
YPaBHEHUN OKUCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIIMM C UCIIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 31E€KTPOTUTHUECKON AUCCOLUALMH. DJIEKTPOIUTHI U HEANEKTPOIUTh. KaTHOHBI, aHHOHBI. MeXaHU3M JUCCOLUAMHN BEIIECTB C
pa3IMYHBIMH BHJIaMU XUMUYEeCKOU cBsi3u. CTeneHb quccounanuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu vonHOro oOMeHa. YcClIoOBUS MPOTEKAaHUSI PEaKuii HOHHOTO OOMEHa, MOJHbIE U COKpalIEHHbIE HOHHBIC YPABHEHHS PEaKIIHil.
CBolicTBa KHCJIOT, OCHOBaHUM U COJIel B CBETE IPEICTaBICHHUM 00 31EKTpoNUTHYECKOW auccouuanuu. KaduecTBeHHbIE peakMy HAa HOHBI.
[TonsiTue 0 THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O03HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEHIETOK HEOPTraHMYECKHUX BEIIECTB — METAIJIOB M HEMETaoB (rpaduTa U aiamasa),
CJIOKHBIX BEIIECTB (XJIOpHUJA HATpPHUs), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIMH OT BO3JIEHCTBUS Pa3IMYHBIX (PaKTOPOB,
UCCJIEIOBAaHHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMALMM KHUCIOT, LIeN04Yeld U coseld (BO3MOKHO HCIOJb30BaHUE
BUJIEO MaTepuasoB), MPOBEICHHE ONBITOB, WIIIOCTPUPYIOIIMX NPU3HAKK NPOTEKAHUs peakuuii MOHHOro obMeHa (oOpa3oBaHHE OCajKa,
BbIJICJIEHUE Ta3a, 00pa30BaHUE BOJIbl), ONBITOB, WITIOCTPUPYIOIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeakLuil (TopeHne, peakliuu
pa3ioKeHusl, COEIMHEHUs), PpAacllO3HABaHWE HEOPraHMYECKUX BELIECTB C TIOMOIIbI0O KayeCTBEHHBIX pEaKIMi Ha HOHBI, pELIEHHUE
JKCIIEPUMEHTAJIBHBIX 3a7au.

Hemerasibl M X cOeIUHEHUS

OOmrast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapakTepHble cTelneHM okucieHus. CTpoeHHe U (u3ndecKue
CBOICTBa MpPOCTBHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE CBOICTBAa Ha MpUMeEpe XJopa (B3aUMOJEHCTBHE C METaJUIaMHM, HEMETaJUIaMH,
miesioyamu). XsopoBoaopos. ColsiHass KUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHWe, MpUMEHeHHe. JlelicTBHe XJiopa M XJIOPOBOJIOpOJa Ha
OpraHM3M 4YesoBeka. BakHelIne XJI0pUabl U UX HAXO0KJIEHHUE B IIPUPOJE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS] aTOMOB, XapaKTepHbIE cTeneHH okucieHus. CTpoeHue u
¢uznyeckue CBOWMCTBA MPOCTBHIX BEIIECTB — KUCJIOPOJA M cepbl. AJIOTPONHbIE MOAU(PUKALNN KHUCIOPOJAa M cepbl. XMMHUYECKHE CBONCTBA
cepbl. CepoBoJOpoJl, CTpoeHUE, PU3NUYEeCKHe U XUMHUYecKhe cBoiicTBa. OKCHUIBI Cepbl KaK IMpPeACTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas



KHUCII0Ta, (U3NYECKHUE M XUMHUYECKHE CBOMCTBa (00LIME Kak MpeICTaBUTENs Kilacca KUCIOT M creuuduyeckue). XUMUYECKHe peakluu,
Jeallue B OCHOBE MPOMBIIUICHHOTO Croco0a MONy4YeHHs CEepHOM KHcHOoThl. I[Ipumenenue cepHod KUCHOThl. CONMM CepHOW KHUCIIOTHI,
KayeCTBEHHas peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUH B MpHpoje. XUMUYECKOE 3arps3HEHUE OKPYKAroIIeH Cpesbl
COETMHEHUSIMU Cephl (KUCIOTHBIE OXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro MPpeA0TBPAaILCHUS.

O6mass xapaktepuctuka sj1eMeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe CTENEHU OKUCIeHHs. A30T,
pacnpocTpaHeHHe B Ipupoje, pu3nuecKkue U XuMudeckne cBoiictsa. KpyroBopot a3zora B mpupozae. AMMHUAK, €ro (u3n4ecKrue 1 XuMHUIECKUe
CBOWCTBA, MojydeHue u npuMeHenune. Conu aMMOHHS, MX (HU3UUECKHUE U XMMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHbl aMMOHUS. A30THasi KUCJIOTa, €€ moiydyeHue, GuU3NYecKue M XUMHUYECKHEe CBOWCTBa (0OIIME Kak IMpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). lcrnonbzoBaHHe HUTPATOB U COJEHl aMMOHHMS B KayecTBE MHUHEPAIbHBIX YIAOOpeHHi. XUMHUECKOE 3arps3HeHHe
OKpYKaloIed Cpeapl COCAMHEHUSMH a30Ta (KHUCIOTHBIE IOKIH, 3arps3HEHUE BO3IyXa, MOYBBI U BOMOEMOB). Docdop, auIOTPOIHBIC
monupukanum ochopa, ¢pusmueckne n xummudeckue cpoiictBa. Oxcun dochopa (V) u docdopHas Kuciaora, PU3NICCKUE W XUMUICCKHEC
CBOIiCcTBa, monyuenue. Mcnonabs3zoBanue GocdharoB B KauecTBE MUHEPATBHBIX yI0OPEHHIA.

O6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENEHU OKHUCICHHUS. YTIEpos,
AUTOTPOITHBIE MOAU(HUKAINK, PACIPOCTPAHEHHUE B MPHUPOJE, PU3NUSCKUE U XUMHUYECKHE CBoWcTBa. AncopOmus. KpyroBopor yriepona B
npupozge. Okcuasl yriepona, ux (U3NYECKHe W XUMHUYECKHE CBOWCTBA, JEHCTBHE HA KHUBBIC OPTaHU3MBI, IMOJyYCHHE W TPHMEHEHHE.
DKojoruveckue MpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresa rio0anbHOrO MOTEIUICHHS KJIMMaTa, MAPHUKOBBIA AP (EKT.
YronpHas kucnora u e€ coiu, X (U3NYECKUE U XMMUYECKUE CBOICTBa, MOJdy4YeHHe U NMpuMeHeHue. KauecTBeHHas peakius Ha xapOoHAT-
noHsbl. Mcmonp30Banue kapOOHATOB B OBITY, MEIUITUHE, IPOMBIIIJICHHOCTH M CETHCKOM XO3SHCTBE.

[lepBoHauyanpHbIe MOHATHS 00 OPTraHMYECKHX BEMIECTBAX KaK O COCAMHEHUSX Yriepojaa (MeTaH, 3TaH, ATHJICH, alleTHJIEH, JTaHOI,
IJIMIEPUH, YKCYCHas Kuciota). IlpupogHble MCTOYHUKM YII€BOJOPOJOB (Yrojib, MPUPOAHBIA ra3, HE(Th), MPOAYKTHl HMX IepepaboTKH
(OeH3uH), UX poib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOJOrMUYECKH Ba)KHBIX BEIECTBAX: XKHMpaX, OelKax, yriieBoJlaXx — U UX POJH B
KU3HH YelloBeka. MarepraibHOe eIMHCTBO OPTaHNUECKUX U HEOPTaHMYECKHX COSTMHEHHM.

Kpemuuii, ero Qusmyeckue M XUMHUYECKHE CBOICTBa, mHojydyeHue U mnpuMeHeHue. CoeanHeHus KpemHHs B mnpupone. OOuiue
npezcraBieHus o6 okcuae kpemuus (1V) u kpemHueBoit kucinore. CUIMKAThl, UX UCIOJIB30BaHUE B OBITY, B MPOMBINUIEHHOCTH. BaxkHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xkene300eToH. [Ipobiembl 0e30macHOro MCMONb30BaHUS CTPOMTEIbHBIX
MaTepHajioB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHHe 00pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEJCHUE KAaUueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HaOJIr0IeHNe IPU3HAKOB UX MPOTEKAHMSI, ONBITHI, OTpakarole (pru3nyeckre 1 XUMHUYECKHEe CBOMCTBA TaJlOr€HOB U UX COeIMHEHUH (BO3ZMOXKHO
WCIIOJIb30BaHNUE BHUIEOMATEPUATIOB), O3HAKOMJICHHE C oO0pas3liaMu XJIOpHAOB (TaJOT€HUIOB), O3HAKOMIJICHHE C oOpa3iiamMu cepbl u €€
COCMHEHUSIMI  (BO3MOXKHO HCIIOJIb30BAaHWE BHEOMATEPHAIIOB), HAONIOJIEHHE TIpolecca OOYIIMBaHUS caxapa TIIOJ JeHCTBHEM



KOHIEHTPUPOBAHHOMN CEPHOIN KHCIOTHI, U3yUYEHUE XUMHUECKUX CBOMCTB pa30aBIEHHOI CEpPHOM KHUCIOTHI, IPOBEACHHE KAUEeCTBEHHON peakuu
Ha Cyib(aT-uoOH M HAONIOJCHHE MpU3HAKa e€ MPOTeKaHHs, O3HAKOMJICHHE ¢ (PM3UYECKUMH CBOWCTBAMH a30Ta, (hocdopa u MX COeNMHEHHN
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), 00pa3llaMu a30THBIX U (OCHOPHBIX yIOOpEeHU, MoTydeHue, coOnpanue, pacro3HaBaHue U
M3y4eHUE CBOICTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX pPeakIuil Ha MOH aMMOHHUS U QochaT-uOH U U3ydyeHUE MPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHHME BHUAECOMATEpUalOB), M3ydyeHHE MoOjemeit
KPUCTAUTHYECKUX PEeIIETOK anmasa, rpadura, GpysiepeHa, 03HaKOMIIEHHE C MPOLIECCOM a/ICOPOIIMU PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yrIéM M YCTPOHMCTBOM IIPOTHMBOTasa, IOJyYeHHE, COOHMpaHHE, pAClO3HABaHHUE W M3YYEHHE CBOMCTB YIJIEKUCIIOTO Tras3a, MpOBEACHUE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U M3YyYEHHUE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C MPOIYKIUEH CHUIMKATHON
MPOMBIIIJICHHOCTH, PEIICHNEe IKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHelre HeMeTalIbl U UX COeIUHEHUS».

Metayibl M X COeIMHEHUS

OO01mas XxapakTepUCTUKAa XMMHUYECKHUX 3JIEMEHTOB — METAJZIOB Ha OCHOBaHMM MX IosiokeHus B Ilepuoanueckoit cucteMe XUMHUYECKUX
anemenToB Jl. V1. Menzeneesa u crpoenusi atomoB. CTpoeHre MeTaIoB. MeTayinyeckas CBsi3b U METaTNYecKasi KpUCTAJUTMUECKas pelIéTKa.
DNEKTPOXUMHUYECKHUI psii HANpshKeHWd MeTaiioB. Dusnyeckue U XUMHUYECKUE CBOMCTBa MeTamioB. OOiue crnocoObl MOTydeHHs] METaJIOB.
[lonsiTHE O KOpPpO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI MX OT KOoppo3uu. CrjiaBbl (CTajlb, YYI'yH, JIOPAJTIOMHHHI, OpoH3a) U HUX
IPUMEHEHUE B OBITY U IIPOMBIIIEHHOCTH.

[lenouynsie Metamibl: mojoxeHue B [lepuoamueckoit cucreme xumudeckux annemeHToB [I. M. MenpneneeBa, cTpoeHHE UX aTOMOB,
HaxoxjaeHue B mpupoje. dusnueckue U XUMUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kanus). OKCUABI M TUAPOKCUABI HATPUS U KaJHS.
[IprmeHeHne MeT0YHbIX METAIVIOB U UX COCIMHEHUN.

[IlenoyHO3eMENbHBIE METAIBI MATHUM U KAJIBLIMI: oJiokeHne B [lepronnueckoit cucreme xumuieckux syemMeHToB /. 1. Menaeneena,
CTPOEHHE UX aTOMOB, HaXO0XJIeHHUE B Npupoje. PU3nyeckue U XMMUYECKHE CBOWCTBA MAarHus U Kanblus. BaxxHeHIne COeIMHEHUs KalbIUs
(oxcua, THAPOKCHUL, conn). KECTKOCT BOABI M CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuit: nonoxxenue B Ilepumonnueckort cucreme xumudeckux anemeHToB JI. M. MenpaeneeBa, cTpoeHrne aroMa, HaxOXJICHHE B
npupoje. Pusnueckre U XMMUYECKHEe CBOMCTBA aTtOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCUAA U THIPOKCH/Ia ATFOMUHHUSL.

Keneszo: nonoxenue B Ilepunoanueckoil cucreMe xummuueckux aeMeHToB J[. M. MenneneeBa, cTpoeHne aToMa, HaXOXACHHUE B IPUPOJE.
duznyeckue U XUMUYECKHe CBOMCTBA kene3a. OKcuabl, Tuapokcu sl U comu xenesa (1) u xenesa (111), ux cocras, cBolicTBa U MOTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpas3l[aMl METauIoB U CIUIaBOB, MX (PU3MUECKUMU CBOICTBaMH, W3y4YEHHE pPE3YJIbTaTOB KOPPO3HH METaNIOB
(BO3MOYKHO HCIOJB30BAHHE BHUAEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIUs M HATpuUs C BOAOH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpHaliOB), MCCIEJOBAHUE CBOMCTB JKECTKOM BOJBI, IpoOLECCa TOPEHHUs JKele3a B KUCIOpoje (BO3MOKHO
UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUsI KaYEeCTBEHHBIX peaklMii Ha MOHBI: MarHus, KajblMs, aJIOMUHUS, LIMHKA, Kele3a
(I u xene3a (M), mequ (11), HaOMOAEHUE U OMKMCAHHE MPOIIECCOB OKPAIIUBAHUS TUIAMCHH MOHAMHU HATPHS, KaIHs U KalblUs (BO3MOXHO



UCIIOJIb30BaHUE BHJAEOMATEpUANIOB), HCCIEAOBaHHE aM(POTEpPHBIX CBOWCTB THUAPOKCHAA QIIOMHHHS M THAPOKCHIA IIMHKA, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeilre MeTaibl U UX COCIUHEHUSI.

XuMus M OKpy:xamouas cpeaa

BemectBa 1 mMarepuasibl B MOBCETHEBHOM >KM3HM YellOBeKa. be3oracHoe HCIOIb30BaHME BEIECTB M XMMHUYECKUX pPEakUuid B OBITY.
[lepBast moMOIIb IPU XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYXarolled cpennl (IpenenbHas AONMycTUMash KoHIeHTpauus BemecTs, naigee — [IJIK). Ponp xumuu B
PELIEHNH YKOJIOTUUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).

Meswcnpeomemnnie ceasu

Peanuzanust MexXnpeAMETHBIX CBS3EH MPU U3yUYEHUU XUMHUHU B 9 KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX MOHITHH, TaK U MOHATUM, ABJISIFOLIMXCSI CUCTEMHBIMHU JIJIS1 OT/IE€IBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3, KIacCU(pUKaLUs, TEPUOAUIYHOCTD,
HaOJTI0/IEHUE, SKCIICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPUAITHIL.

®dusnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKUHN 3aps,
MPOBOJHUKH, TOJTYIMPOBOIHUKHU, IUDIEKTPUKH, (OTOAIEMEHT, BEHIECTBO, TENO, 00BEM, arperaTrHoe COCTOSHHUE BelIecTBa, ras, pacTBOp,
pPacTBOPUMOCTD, KpPUCTAIITMYECKAsl perIéTka, CIUIaBbl, (PU3NYECKUE BEIHMUMHBI, €IUHUIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
383151, ComHIie.

buonorus: ¢portocunTes, napixanue, ouocdepa, sKocucTeMa, MUHEPaIbHbIE YA00PEHUS, MUKPOAJIEMEHThI, MaKPOAJIEMEHThI, TUTATEIbHbIC
BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIbI, TOJE3HbIE UCKOMIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
‘ KosnnyectBo 4yacos
Ne  HaumeHoBaHHe pa3iesioB H DJIeKTpOHHbIe (LM (POBbIE)
KounTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS




Xumusa — BakHast 001aCThb

€CTCCTBO3HAHHUA U
1.1 . 5 1
IMPAKTUYCCKOUN ACATCIIBHOCTHU

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

YeroBeKa
12 BeilttecTBa 1 XuMHU4ecKue 15 bubnunoreka LIOK
' peakiuu https://m.edso0o.ru/7f41837c
Wroro no pazueny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

91 Boznyx. Kucnopon. [Tousitue 5 1 bu6nmorexa LIOK
00 okcumax https://m.edso0.ru/7f41837c
59 Bomopona.Ilonstue o kucimorax 3 bubnunoreka LIOK
U COMSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 bubnnoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIC KIIaCCHI bu6nmorexa LIOK

2.4 11

HEOPraHWYECKUX COCIUHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837c

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1emenToB /I, M. Menneneesa. CTpoenne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema

3.1 XUMHYECKHX 3eMeHToB /1. H. !
Mengene-eBa. CTpoeHue aroma
XyMU4YECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 1

BOCCTAHOBHUTCIIbHBIC PCAKITUN

bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢c

but6mmorekxa [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Wroro no pazueny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHUs
JOCTUT'aOTCA B XO1€ OGy‘-ICHI/DI XUMHHU B CAUHCTBC yqe6H0i/'1 ¥ BOCIIUTATEIILHOU ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLUMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMHA M HOPMaMH TOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIUXCS.

JIngHocTHBIE PE3YIbTATBI OTpPAXAKOT T'OTOBHOCTH 06yanOH_II/IXCSI PYKOBOACTBOBATLCA
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOrO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUEl O MEPEIOBbIX JOCTHIKCHUSAX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUAX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEJCTABICHUS O COIHUAIBHBIX HOpPMax M IpPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTHU B O6IH€CTB€HHO HOHC3HOﬁ,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW M JPYTMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HON COBMECTHOM JICATEIILHOCTH TIPU BBIITOJHEHUH Y4EOHBIX, TIO3HABATEIILHBIX 3a/1a4,
BBIMTOJIHCHUH XHMHUYECKUX OSKCIECPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIW B MPOLECCE 3TOU y‘-I€6HOI\/'I JACATCIIbHOCTH, T'OTOBHOCTHU
OLCHUBATH CcBOE MOBCACHUC W IIOCTYIIKHM CBOUX TOBapHIHeﬁ C TMO3WIMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peakIiuu,
COOTBECTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTaBJIAIOINHWEC OCHOBY JJIA
NOHMMAHUA  CYHIHOCTM HAy4HOM KapTUHbl MHpa, MpeJICTaBlIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJYYCHHEC HOBBIX 3HAaHUHA 10 XHUMHU,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, MO3HABATEIbHOM,
UH(POPMAIIMOHHON M YNTATEIBCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHOW pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JTUTEPATypOld, NTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOY4YEHHWIO M TO3HAHMIO, JHOO03HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHOW U MCCIEAOBATEIHCKON NESTEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAMPaBJICHHOCTH ¥ YPOBHsI OOYUCHUS B TAJIbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHUE LECHHOCTU XKHU3HHW, OTBCTCTBCHHOI'0O OTHOHMICHUA K CBOEMY 3J10POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HHM, OCO3HAHUE MOCIEACTBHA U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUsST alKOrojs, HApKOTHKOB, KYypEHHUs), HEOOXOIMMOCTH COOJIIO/ICHUS



mpaBuj 0€30MAaCHOCTH TIPU OOpAIIEHWH C XUMHYECKUMHU BEIIECTBAMH B OBITY W pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYAOBOW NEATEILHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMCHCHHS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAcKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCTENHOH NpOPEeCCHOHATBHON ACATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3JI0POBOIO M O€30IIaCHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOJICHUS MPaBJI O€30MaCHOTO MOBEACHUS MPU pabOTe C BEIIECTBaMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHHS, IOJy4acMbIe TPU H3YUYCHUM XUMUH, JUISI PEHICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa dKOJIOTHYSCKUX TPOOJIEM U MyTed WX PelICHHS
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBIIIJIICHHA, YMCHHA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEIAIOT 3HAYMMBIC s (POPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MOHATHUS (3aKOH, TCOPHS, NMPUHIUI, TUMOTEe3a, (aKT, CHCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax  MO3BOJISIOT Ha OCHOBE 3HAHHMU U3 ATHX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCAJIbHblE y4eOHbIe JEHCTBUS (TO3HABATEIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble 00eCneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUA HCIIO0Jb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHHUU 3HAHUU:
pacKpbIBaTh CMBICH XHUMHYECKHX TOHSATHHA (BBIAENATh MX XapakTEpHbIE MPH3HAKH,
yCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSMH), UCTIONH30BATh MOHSATHUS A1 O0OBICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUSA W KPUTEPUM Ul KiacCU(pUKALUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHBIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUE NPUMCHATH B IHPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe n MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHUYECKOW peaklud — TpU pelieHuu ydeOHo-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBIABIISITH U
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AlUU U TPOBEICHUIO YYCHUYCCKUX
AKCIEPUMEHTOB, YMEHHE HA0III0JaTh 32 XOJIOM IPOIIECca, CAMOCTOSTEIBHO IIPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OOPMAIMIO Pa3IHYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COACp)KAaHUsA, CIPaBOYHBIE I[OCOOMsA, pecypchl VHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE PUMEHSTh Pa3IMYHbIe METOJIbI U 3alPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJTHEHUS y4eOHBIX U ITO3HABATEIBHBIX 33124
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMKM M WUIIOCTPHPOBATH peIlacMble 3a/1a4d HECIOXKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIIEeNI0BATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBINUICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaemMoli TeMbl, (HOPMYIMPOBATH CBOM NPEJIOKEHHUS OTHOCHUTEIBHO BBITIOJIHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JieJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, OTIPECTICHHE KPUTEPUEB 110 OIICHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh e AeSITeIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh M TIPH HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHFHOCTh, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH NMPEAJIOKEHHBIH aJTOPUTM JIeHCTBUH NpHU
BBIMOJIHEHUH 331aHUN C y4€TOM TMOJyYeHHMs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUAX, OIIEHUBATh COOTBETCTBHE TOJIYYEHHOTO Pe3yiIbTaTa 3asBICHHOW 1IN,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJNbTAaTOB IO OCBOEHHUIO O00S3aTENLHOTO COJEPKAHMA,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS WU CIOCOObI JeicTBUH, crneuuduyeckue At
NOpeIMETHOW 00acTH «XUMHsS», BUIBl JEITEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMUYECKUN
DJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMEChb (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHas Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COCIMHEHHM, MOJIAPHBI O0O0BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHULIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, KjIaccupuKaus
peaxkuuii: peakluy COeIMHEHUs, PEaKIIUU Pa3I0KEHHs], peaKIIMM 3aMEIICHUs], peaKkLuu
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P PEKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHMOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUJISi COCTaBJI€HMsSI (OpMyJd BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAeATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAUICKHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy COEIUMHEHMH 1o QopMynam, BHJI XHUMHYECKOH CBA3M
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepnoanueckoro 3akona . M. MenneneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuyHyro ¢opmy Ilepuognueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble M OonbliMe NEPHOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHUE BEIIeCTBA, XUMHUECKHUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MaccChl BELIECTB, MAaCCOBYIO
JIOJII0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHOU NEATEIHHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEeMAaTH3aluI0, KIAaCCU(UKAIMIO, BBISIBICHUE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€H — JUJIl M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKLIH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOH TMOCyI0oi U 1ab0paTOpHBIM
o0opyIoBaHHWEM, a TAKXKe IMpaBHJIaM OOpalleHUsi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIECTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN PaCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH
U MIPOBOJIUTh XUMHYECKHE DKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyueHus B 9 kJiacce mpeIMETHBIC Pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHI: XUMHUYECKUM HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHUOH, IIPOCTOE BEILIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKass peaklMs, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMBIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKHUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEePHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, HWOHHAs, METAJUIMYECKas), KPUCTAUIMUECKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEakKIMu, TMPEeAeTbHO JOMyCTUMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY [IJII COCTaBJeHHS (OpPMYT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNENsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3MYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COENMHEHHH 1o (opMyram, BUJ XUMHUYECKON CBSI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbica [lepuoauyeckoro 3akona J[. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepHu30BaTh TabmuuHyro dopmy Ilepuoamdeckoii
CHUCTEMBbl XHUMHUYECKHUX OJJIEMEHTOB: pa3jN4aTh MOHITHS «rjaBHas moarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OOJBIIHE TEPHOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo IEKTPOHOB U paclpeielieHHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B MW3MEHEHHM CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



e kiaccu(uUUUpPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMHUUECKUE
peakuuu (IO YMCIy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaThb (ONHUCHIBaTh) oOOLIME U crHeuupuyeckhue XUMHYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

® COCTaBJIATH YPAaBHEHUS 3JIEKTPOJUTHUUYECKON AUCCOLMALMU KUCIOT, LIEN0Ye U CoJei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS peaKUuii HIOHHOTO OOMEHa, YpPaBHEHHS PEaKIIHH,
HOJATBEPXKJAIOIIMX  CYLIECTBOBAHME TI'CHETUYECKOM CBA3M MEXAYy BelIEeCTBaMH
pa3INYHbIX KIIACCOB;

® DPACKpBIBATh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBHUTEIbHBIX PEAKLUUN HOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

® [IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BBIUUCIIATH OTHOCUTEIbHYI MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COEMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

e coOmOJaTh IMpaBWJa IMOJB30BAHUS XUMHYECKOM TOCyA0H U  J1abOpaTOPHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBUiIa OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMH 110 BBIIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OMBITOB IO MOIYYEHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKLUH, NOATBEP)KJIAIOIINE KAUYECTBEHHBIH COCTaB Pa3IMUYHBIX BEIIECTB!
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAHMI-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHBI AMMOHHS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIbHON AESITEIbHOCTH — aHalW3 U CUHTES,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).

BocnurareqbHasi cocTaBiSOIIAsA y4eOHOTr0 MpeaMeTa, Kypca

BocnurarenbHplit mOTeHIIMA Y4eOHOTO MpeaMeTa «XUMUS» peaTu3yeTcs Yepe3 UCI0JIb30BaHNE
BUJIOB U (DOPM JIeSTEILHOCTH, OMMCAHHBIX B Paboyeil mporpamMme BOCIUTaHMSL.

Peanmaunﬂ neaarortdy€CKuMHu pa60THI/IKaMI/I BOCITUTATCIIBHOI'O MOTCHIIHMAJIa YpOKa
npeamnojgaracT CICayromee:

YCTaHOBJIEHHE JOBEPUTEIbHBIX OTHOLIEHUI MEXIy NeAarorndeckuM pabOTHUKOM U
00y4aroIuMucs, ClIoCOOCTBYIOMIMX TO3UTUBHOMY BOCIIPUATHIO O0y4YarOIIMMUCS TpeOOBaHUHN 1
pOCKO Mearoruueckoro paboTHHUKA, MPUBJICYEHUIO UX BHUMAaHHUA K 00CyK/1aeMOi Ha ypoke
UH(OPMalINH, aKTUBU3AIIUH [T03HABATEIbHOMN NEATEIbHOCTH;



MoOYXAeHNE 00YJAIOIIMXCS COOMIOATh Ha YPOKE OOIIEPUHSATEIE HOPMBI IIOBEICHMUSI, PABHJIA
oOIIeHMS cO CTapIuMHK (TIEAArOTHYECKUMHI pa0OTHUKAMH) U CBEPCTHUKAMU (00YYArOIIIMHUCS ),
MIPUHIIAITEI Y9eOHOUW TUCITUTUIMHEI U CAMOOPTaHU3AIINY;

MPHUBJICYCHIEC BHUMAHUS 00YYAIOIINUXCS K IICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3anus uX paboThI C TOTy4aeMOl Ha YPOKE COITMAIEHO 3HAYUMOUN HHOpMAaITHeH
— WHULUUPOBaHUE €€ 00CYXICHHUS, BEICKA3bIBAHUS 00yUJAIONTUMUCS CBOCTO MHEHUS IO STOMY
MOBO/TY, BEIPA0OTKH CBOETO K HEH OTHOIIICHUSI;

UCIIOJIb30BAHUE BOCITUTATEIILHBIX BO3MOKHOCTEH COJIEPKAHUS YUEOHOTO TIpeIMETa Yepes3
JICMOHCTPAIIMIO 00YUYAIOIIMMHUCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEICHUS,
MIPOSIBIICHUS YE€TIOBEKOIIO0US ¥ IOOPOCEPACUHOCTH, Yepe3 MOI00p COOTBETCTBYIONIUX TEKCTOB
JUTSL YTCHUS, 33724 IS PEIICH s, TIPOOIEMHBIX CUTYAIMH 715l 00CYKICHHUS B KJIacce;

NpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOTHI C 00YJAIOMIMMHCS: CTUMYIUPYIOIINX
II03HABATEIbHYI0 MOTHBALIMIO O0YUJAIOIIUXCS; TUCKYCCHI, KOTOPBIE AAI0T 00yJaromumMes
BO3MOXKHOCTb IPHOOPECTH OMBIT BEJJCHUS KOHCTPYKTUBHOIO AMAJIOra; IPYMNIOBOM paboThl UK
paboThI B Iapax, KOTOpbIE yuyaT KOMaHAHOH paboTe U B3aUMOACHCTBUIO C JPYTUMH JI€TbMHU.



[Tpunoxenue K pabodeil mporpaMme 1o MpeaMeTy «XUMUs

PaccMoTpeno Ha MeToqU4YEeCKOM 00BEAMHEHUH [IpuHATO HA TEJArOrMYECKOM COBETE Yr1BepxacHa
[Tporokoa Ne 1ot 30.08.2023 ITporokon Ne 1 ot 30.08.2023 ITpukaz Ne 525-0 ot «30» 08.2023r.

MNOYPOYHOE IIVIAHUPOBAHHUE
Ha 2023-2024 yuedHublii rog

XUMUS
VYuurens: boiiko CC
Kitacc: 8

OO611ee KOJIMYECTBO YacOB HA MPEAMET 0 yueOHOMY TutaHy 34 yaca
N3 Hux Ha:

1 yerBepTh 15 yacos

2 yetBepTh 17 yacoB

3 yerBepTh 22 YacoB

4 yeTBepTh 14 yacos

ITo 2 yaca B Henenro. Beero yueOHbIX Heenb 68

Ha jjabopaTopHble paboTsl 0 yaca

Ha MpaKkTUYecKue paboThl 5 yacoB

KOHTPOJIbHbIE paboThI 3 yaca

Vuebnuk: Xumusi, 8 kinace Pyasuruc I'.E., ®enpaman ©.I'. AO UsnarensctBo [Ipocsemenne, 2022r.



HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Aara und Ol;ble
n/  Tema ypoka Becer  Kourpoubhbt = Ilpakruyeckn = HM3Y4YeHH DaxTHICCKA P
114712 oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThlI |
pecypchl
[Ipenmer xumuu. Pois
XUMHH B KU3HU bubmuorexa [JOK
1 1 01.09
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIECTBA
[TonsTHe 0 MeTOmaX bubmuorexa [JOK
1 07.09
MO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuyeckas pabora Ne
1 «IIpaBuna paboThI B
1a0opaTopuu U MPUEMBI bubnnorexka [JOK
1 08.09
oOpartieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyTI0BaHUEM»
YucThle BelecTBa U
cMecHu CH$06H 1 14.09 bubmorexa HOK
) . ' https://m.edsoo.ru/ff0d26ca
pazzeneHus cMecen
[IpakTuueckas padbora Ne
2 «Paznenenue cmecei bu6mmorexa [IOK
1 15.09
(Ha mpuMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
b K
ATOMBI U MOJIEKYJIBI 1 21.09 nomorexa IO

https://m.edsoo.ru/ff0d2a6c¢c
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XUMHYECKUE DIIEMEHTEL.

bubmuoreka [JOK
7 3 22.09
HaiH (CUMBOIbI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DJIEMEHTOB
8 [IpocTslie U cinoXKHBIE 28.09 bubnuoreka [IOK
BEIIleCTBA ' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 26.09 bubnnoreka [JOK
y4eHHe ' https://m.edsoo.ru/ff0d2d50
3aKO0H HOCTOSHCTBA
COCTaBa BEILECTB. Eub 10K
nomoTeKa
10 X . 05.10
MmIccKas Gopumya https://m.edsoo.ru/ff0d2eae
BaserTHOCTS aTOMOB
XUMUUYECKHUX DIIEMEHTOB
OTHOCUTENbHAS aTOMHASA Eu6 1IOK
nomoTeKa
11 . 06.10
macca. OTHOCHTENbHAA https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
MaccoBas noins
12 XHUMHUYECKOT0 DJIEMEHTA B 12.10 Brbmmozexa [IOK
' https://m.edsoo.ru/ff0d350c
COEUHEHUH
KoaudecTBo BemiecTna. bu6mmoreka [JOK
13 13.10
Monb. MonsipHas macca https://m.edsoo0.ru/ff0d5230
duznueckue n BuG 110K
noImoTeKa
14 . 19.10
XHMHHCCKHC ABTCHHA https://m.edsoo.ru/ff0d37fa
XuMu4eckasi peakius
[Ipu3Haku u ycrnoBust
15 OPOTEKAHUS XUMUYECKUX 20.10 bubmorexa LIOK
P . ' https://m.edsoo.ru/ff0d3al6
peaxiuit
16 3aK0H COXpaHEHUsI MaCChl 26.10 bubmuotexa [JOK

BENIECTB. XUMHUUECKHE

https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

ypaBHEHUS

17

18

19

20

21

22

23

Brruncnenus konm4ecTna,
Macchl BEIIECTBA MO
YPaBHEHUSM XUMHYECKHX
peaKuuit

Knaccudukanmst
XUMHUYECKHUX PEeaKIIHii
(coenuueHus,
pa3oKeHus1, 3aMELICHNS,
obmMmeHa)

M. B. JlomoHOCOB —
Y4EHBIA-PHIUKIIONEIUCT.
O0o061IeH e U
cucTeMaTu3aIus 3HaHui

KonTponbnas pabota Nel
o teme «BemecTBa u
XUMUYECKHUE PEaAKIIM

Bo3nyx — cmech rasos.
Cocras Bo3nyxa.
Kucnopox — snemeHt u
npocroe BeuiectBo. O30H

®dusnueckue u
XMMHUYECKHE CBOMCTBA
KHCJIOpoa (peaKkiuu
OKHCJICHUS, TOPEHHUE).
[Tonsartue 06 okcuaax
CrniocoOblI nosydeHus
KHCJIOpo/ia B
nabopaTopuu U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

MPOMBIIUICHHOCTH.
[TpumeneHue kuciaopoa

TemnnoBoii 3¢ ekt
XUMHYECKON PEAKIIUH,

24 HOMATHE © bubnmoreka [JOK
TEPMOXHMITIECKOM https://m.eds00.ru/ff0d4790
YpaBHEHUH, IK30- U
SHIOTEPMHUECKUX
peaxusax
TormBo (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHNE bubnnorexa [HOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[IpakTuyeckast pabora Ne

26 3 o teme «llonydyenue u bubnnorexa [HOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
U3y4YEHUE €TI0 CBOMCTB)

B _

97 OAOPOA = ITIEMCEHT H bubnmnoreka [JOK
HPOCTOE BEMIECTRO. https://m.eds00.ru/ff0d4ddo
Haxoxnenue B mpuponae
dusnueckue u

28 XHUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojlopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIA

29 ITonsiTe 0 KUCIOTAX U bubmuorexa [JOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 CrniocoOblI nosydeHus bubnnorexa [JOK

BOJIOpO/JIa B TabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas pabora Ne
4 o Teme «llonyuenue n

bubmuoreka [JOK

31
cobupanue Boaopoaa, https://m.edsoo.ru/ff0d4f42
W3y4YEHHE €ro CBOMCTBY
39 MonsipHblii 00BEM ra30B. bubmumoreka [IOK
3akoH ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus oonéma,
KOJINYECTBA BEIIIECTBA
33 rasa 1o ero u3BeCTHOM bubmorexa [IOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WA 00bEMY
Brruucinenus 006EMOB
ra3oB 10 YPaBHEHUIO
34 €aKIMH Ha OCHOBE bubmmorexa [IOK
peaxtl . https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX
OTHOILIEHUH I'a30B
dusnueckue u
35 XUMHUYECKHUE CBOICTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
BOJIBI
CocTaB OCHOBaHUM. Eub 1OK
NOINOTEKA
36 I1 §)
OHATHE O https://m.edsoo.ru/ff0d59e2
WHIUKAaTOpax
Boga kak pactBopuTens.
Hacpinennsie u
37 HEHACBIIIICHHbIE bubmuorexa [JOK
pacTBOpbl. MaccoBas https://m.edsoo0.ru/ff0d5b40
JIOJIS BEIIECTBA B
pactBope
38 [IpakTuueckas paGora Ne bub6nuorexa [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

5 1o TeMe
«ITpuroroBienue
PacTBOPOB C
onpeaenéHHON MacCOBOM
JIOJICH pacTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba

BEILIECTBAY
KonTtponbhas pabora No2
39 o Teme «Kucaopo bubmorexa [IOK
PO https://m.edsoo.ru/ff0d6342
Bonopoxa. Bona»
OKcHUBI: COCTAB,
40 KJIaCCU(UKALIUS bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
41 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX B https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHOBaHUS: COCTaB,
42 KJaccuukrarms bubmorexa HOK
L https://m.edsoo.ru/ff0d67ca
HOMECHKJIaTypa
[Tonydenue u
43 XHMIZ:eCKI/Ie CBOICTBA bubmorexa [JOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucmnotsr: cocras,
44 KIacCUpUKaIUs bubmorexa HOK
T, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
[Tonyuenue u
. bubnuorexa [JOK
45 XUMHYSCKHE CBOMCTBA

KHUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOObI

bu6mmoreka [IOK

46 https://m.edsoo.ru/00ad947
MOJTYYCHUS, XUHMHUYECKUE 4
CBOMCTBA -
[IpakTuyeckas pabora Ne
6. Pemenue
3KCHEPUMEHTAIBHBIX bubnmoreka [JOK
47 3a1ay 1o TeMe https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI [¢
HEOPraHUYECKHUX
COCTUHEHUI)
I'eneTnyeckas cBA3b
bu6mmorexa [IOK
MEX]y K1accaMu
48 https://m.edsoo.ru/00ad9a5
HEOPraHUYECKHUX 0
COCIMHEHUN -
bu6mmoreka [IOK
0O00011IeHne "
49 B . https://m.edsoo.ru/00ad9ch
cUCTEMAaTH3aIMs 3HAHUH )
KonTponbHnas padora Ne3
" bubmuorexa [JOK
1o TeMe "OCHOBHEBIE
50 https://m.edsoo.ru/00ad9el
KJIACChI HEOPTAHUUIECKUX a
coequHeHuin" B
[IepBble ONBITKH
Kiaccuukanum
51 XUMHUYECKUX DJIEMEHTOB bubmmorexa LOK
' https://m.edsoo.ru/00ad9ffa
ITonsiTHE O rpymIIax
CXOJHBIX DJIEMEHTOB
59 [Tepuoanueckuii 3aK0H 1 bub6nuorexa [IOK

Ilepnonnueckas cucrema

https://m.edsoo.ru/00ada52



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMHUYECKHUX DIIEMEHTOB
J. . Menneneena

(@]

53

54

55

56

57

58

59

[Tepuonsl, rpymibl,
MOJATPYIIIBI

CTpoeHue aToMOB.
CocTaB aTOMHBIX S7€p.
H3oTonbl

CrpoeHnue 351eKTPOHHBIX
000JI04€eK aTOMOB
3JIEMEHTOB
[Tepuoaunyueckoit cucTeMbl
. . MenneneeBa

XapakTepucTuKa
XUMHUYECKOI'0 3JIEMEHTa
IO €ro MOJIOKEHUIO B
Ilepuonuueckoi cucreme
. . MenneneeBa

3HaueHue
[Teproanueckoro 3akoHa
JUISl pa3BUTHS HAYKHU U
npaktuku. . W.
MeHieneeB — y4€HBIN,
neaaror ¥ rpakJaHuH
ONEeKTPOOTPULIATEIIBHOCT
b aTOMOB XUMHUYECKUX

3JICMCHTOB

HMonnas xumuueckas
CBA3b

bubmuoreka [JOK
https://m.edsoo.ru/00ada52
c

bubmuoreka [JOK
https://m.edsoo.ru/00ada34
2

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6b
C

bu6mmoreka [IOK
https://m.edsoo.ru/00ada82
4

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96
e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab
8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac3



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBanenTHas IMOoJIApHAasa

4
bubmuoreka [JOK

60 https://m.edsoo.ru/00adaab
XUMHUYECKasl CBS3b 8
KoBanentnas bubmuorexa [JOK

61 HEIOJISIPHAsE XUMHAYECKast https://m.edsoo.ru/00adaab
CBS3b 9

bu6mmoreka [IOK
62 CreneHp OKHUCICHUS https://m.edsoo.ru/00adae2
8

OKUCIUTENBHO- bu6mmoreka [IOK

63 BOCCTaHOBUTEIIbHbBIC https://m.edsoo.ru/00adb07
peaxuuu 6
OKUCIITCIN 1 bubmuorexa [JOK

64 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIIN 6
KonTpoabHas pabora Ne4
o teme «CtpoeHue bubmorexa [JOK

65 https://m.edsoo.ru/00adb48
aTomMa. XUMUYeCKast 5
CBSI3b)» 6
PesepBHbIii ypoK. bubnuoreka [IOK

66 O06o6mIeHne u https://m.edsoo.ru/00adb33
cucTeMaTH3alus 3HaHu C
PesepBHbIi ypoOK. bubnnoreka [JOK

67 O06o06mIeHne U https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aLUs 3HAHUM 2
PesepBHBIi ypOK.

68 OGoGmene i bubmuorexa [JOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



[Tpunoxenue k pabodeil mporpaMme 1o MpeaMeTy «XUMUS»

PaccMoTpeno Ha MeToqU4YEeCKOM 00BEAMHEHUH [IpuHATO HA IEAArOTMYECKOM COBETE Yr1BepxacHa
[Tporokoa Ne 1ot 30.08.2023 [Tpotokon Ne 1 ot 30.08.2023 [Tpuka3z Ne 525-0 ot «30» 08.2023r.

MNOYPOYHOE IIVIAHUPOBAHHUE
Ha 2023-2024 yuedHublii rog

XUMUS
VYuurens: boiiko CC
Kirace: 9

OO611ee KOJIMYECTBO YacOB HA MPEAMET 0 yueOHOMY TutaHy 34 yaca
N3 Hux Ha:

1 yerBepTh 15 yacos

2 yetBepTh 17 yacoB

3 yerBepTh 22 YacoB

4 yeTBepTh 14 yacos

[To 1 wacy B Henento. Beero yueOnbix Henens 34

Ha jjabopaTopHble paboTsl 0 yaca

Ha MpaKkTUYecKue paboThl 7 4acoB

KOHTPOJIbHBIE paboThI 2 yaca

VYuebnuk: Xumus, 8 kinacce Pynsuruc I'.E., ®enpaman ©.I'.AO UznarensctBo [Ipocsemienue, 2022r.



9 KVIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[lepuoanueckas
CHCTEMA XUMHUYECKUX
anemenTtoB Jl. U.
Menpaeneena

3aKOHOMEPHOCTH B
W3MEHEHHUU CBOICTB
XAMHUYECKHUX DJIEMEHTOB
MIEPBBIX TPEX MTEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Bunpl xumnueckoi
CBSI3U U TUIIBI
KPUCTAJIIMYECKUX
pemeEToK

KonTponbnas padota
Nel mo Teme
«IToBTOpEHue n
yrayOneHne 3HaHUM
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»

KoanuecTBOo 4acoB

Bcero KonrtpoabHbie
padoThI
1
1
1
1
1 1

IIpakTHyeckue
padoThI

Hara daxkTHueckas
H3yquHﬂ aara

07.09

08.09

14.09

15.09

21.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanus
XUMHYECKHX PEaKIUii

bubmuoreka [JOK

6 22.09
110 pa3InYHbIM https://m.edsoo.ru/00adbcb0
MpU3HaAKaM
[TonsaTHe o ckopocTu
XUMHUYECKOW PEaKUU.
7 IToHsaTHE O TOMOTEHHEIX 28.09 Enbmmorexa HOK
) https://m.edsoo.ru/00adbe9a
Y TETEPOT€HHBIX
peakIusx
TlousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIUSIIOIIIME HA CKOPOCTh
8 XUMHUYECKOH pEaKIIuU U 29.09 bubmaorexa LIOK
P ' https://m.edsoo.ru/00adc28¢c
MIOJI0KEHHE
XHUMHUYECKOTO
paBHOBeECHS
OKHUCIUTENLHO-
9 BOCCTAHOBUTEIIHLHBIE 05.10 bubmorexa [IOK
' https://m.edsoo.ru/00adcade
peakuuu
Teopus
AIEKTPOIUTUUECKON bubnuoteka [JOK
10 06.10
nucconuanuu. CHIbHBIE https://m.edsoo.ru/00adcd68
U cllabble AIIEKTPOIUTHI
11 NoHHble ypaBHEHUS 1510 bubnmuotexa [JOK
peaxiuii ) https://m.edso00.ru/00add448
XUMHUYECKHUE CBOMCTBA
12 KUCJIOT ¥ OCHOBAHUH B 13.10 bu6mmoreka [JOK

CBETE MPEICTaBICHUMN
00 2JIEKTPOIUTUYECKON

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

Jucconruanu

XUMHYECKHE CBOMCTBA
CoJIell B CBETE

. bubmuorexa [JOK
13 npecTaBenii 0o . 1910 https://m.edsogru/OOaddSbZ
AIEKTPOIUTUYECKON
JIUCCOIUAIIIN
14 [TousiTue o runponuse 20.10 bubnunoreka [HOK
coJien https://m.edsoo.ru/00add9d4
O6o0meHue u
15 CI/ICTGII\I/-IIaTI/IBaI_[I/I}I 26.10 bubmorexa LIOK
Ny https://m.edsoo.ru/00addd12
3HAHUH
[IpakTnyeckas pabora
16 Neo 1. «Pemenue bubnuorexa [JOK
AKCIEPUMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbHas pabora
No2 o Teme
17 «OIIEKTpOINTHYECKAS bubnnorexka [JOK
JUCCOLUALUs. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEeaKIINH B
pacTBopax»
OO61as xapakTepuCcTHKa
18 rajoreHoB. bu6mmoreka [IOK
XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJIopa
XJI0pOBOAOPO.
19 ConsiHast KUCIIOTA, bubnmuotexa [JOK

XUMHUYCCKUC CBOﬁCTBa,
MOJIy4YCHHEC,

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHUE

[IpakTuueckas padota
Ne 2 110 Teme

20 «Ilony4yenue cosssHON Bubmiorexa LIOK
. https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3yUCHHE €&
CBOMCTB»
Beruucnenus mo
YpaBHEHUSIM

21 XUMUYECKHUX PEAKLUH, bubnuoreka [IOK
€CIIM OJWH U3 https://m.edsoo.ru/00ade488
pEareHTOoB JIaH B
M30BITKE
OO01as XxapaKTepUCTHK

2 orewemosVIA- Bumoeca LOK

https://m.edsoo.ru/00ade64a
TPYIIIIBI
AmoTponHsie
MO (PUKAIINH CEPBI.

93 Haxoxnenue cepsl u eé bubnuoreka [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOCTBA
cepol
CepoBoaopo,

24 CT[?OGHIfe,p(i)IfSI/IquKI/IC Bubmiorexa LIOK

N https://m.edsoo.ru/00ade802
U XMMHYECKHE CBONCTBA
Oxcuppl cepsl. CepHast

o5 KUCIIO0Ta, (U3NUYECKUE U bubnuoreka [IOK
XUMHYCSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHUE

26 XUMHUYECKUE PEAKIINH, bu6mmoreka [JOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

JIeXKallue B OCHOBE
MPOMBIIIJIEHHOTO
crocoba Moy4eHus
CEpHOM KHUCIIOTBHI.
XUMHUECKOe
3arpsi3sHEHUE
OKPYKaroIE Cpebl
COCIMHEHUSIMU CEPbI

Brrunciaenue maccoBoit

https://m.edsoo.ru/00adec8a

27 OJIA BBIXO0JIa IIPOAYKTA Bubmorexa ITOK
a 71a HpOAyK https://m.edsoo.ru/00adec8a
peakuu
OO0m1as XxapakTepuCcTUKa
371eMeHTOB VA-TpyYIIIIbI.
28 A30T, pacupocTpaHeHNe bubnmorexa LOK
- Pacipoctp https://m.edsoo.ru/00adeeab
B IIpupoie, GU3NIECKUe
U XUMHUYECKHE CBOMCTBA
AmMMmuak, ero
¢dusnueckue u
29 XHUMHUYECKHE CBOIICTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE U
IPUMCHEHUE
[TpakTrueckas pabota
30 Ne 3 o Teme bubnuotexa [JOK
«Ilonmyuenue amMmmuaxa, https://m.eds00.ru/00adf180
WU3yYEHHUE ETO CBOMCTB)»
A3oTHas KACIO0TAa, €€
31 (usneckue u bubnnoreka [JOK
. https://m.edso00.ru/00adf306
XUMHYECKHE CBOMCTBA
32 Hcnons3oBanue bubmmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

33

HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBe
MUHEPATbHBIX
yIOOpEeHMIA.
XUMHUECKOe
3arpsi3sHEHUE
OKPYKaroIE Cpebl
COCIMHEHUSIMU a30Ta

®Dochop. Okcun
docdopa (V) n
dochopHas xkucnora,
dusnueckue u
XUMHYECKHE CBOMCTBA,
NOJTy4YeHHE

https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonw3oBanue
docdaroB B kauecTBe
MUHEPATBHBIX
yI0OpeHMil.
3arpsi3HEeHUE
MPUPOIHON cpebl
dbocharamu

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoje, Gu3nYecKue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuppl yriaepoaa, ux
buznueckue u
XUMHUYECKHE CBOMCTBA.
DKOJOTHYECKHE

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

po0OJIeMBI, CBSI3aHHBIC
C OKCHJIOM yTJiepoja
(V)

37

38

VYronbpHag kuciiora u eé
coJIn

ITpakTnyeckas pabora
Ne 4 o Teme
"TTonryuenue
YIJIEKUCIIOTO Ta3a.
KauectBenHnas peakuus
Ha KapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[TepBoHaYaIbHbIC
MOHATHUS 00
OpPTaHWYECKHUX
BEILECTBAX KaK O
COCIMHEHUSX yTIIepoaa

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

40

41

42

Kpewmnuii u ero
COEIMHEHUS

[TpakTrueckas pabota
Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX
3aJ1a4 10 TeME
«Baxuneimnme
HEMETAJIJIBL U UX
COCTMHEHMS

KonTponpHas padora
Ne3 o Teme
«Baxxnenmme
HEMETAJIJIBL U UX

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bu6nmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

COCOAUHCHUA

OO0m1as XxapakKTepucTUKa
XMMHYECKHX DJIEMEHTOB
— MCTAJIJIOB.

MeTtammueckas CBI3b U

bubmuoreka [JOK

43 MeTajuIn4ecKas https://m.edsoo.ru/00ae103e
KpUCTAIITMYECKast
pemérka. Pu3n4yeckue
CBOICTBa METAJJIOB
XUMHUYECKUE CBOMCTBA
METaJlIOB.
44 DIIEKTPOXUMUYECKU I bubmorexa LHOK
_ https://m.eds00.ru/00ae1156
PSA HaNlpsHDKEHUN
METAaJIJIOB
OO61mue criocoOb!
MOJIYYCHUST METAJIOB.
Cnnasel. Beruncnenus
45 110 YPaBHEHUAM bubnnorexka [HOK
XAMHUYECKUX PEAKIUH, https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3
peareHTOB COJEPIKUT
pUMecH
46 ITonsTHE O KOppO3UU bubnnorexka [JOK
METAJIOB https://m.edso0o.ru/00ae1278
bu6mmorexa [IOK
47 [enorrste meTatet https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCHUTBI bubnmuotexa [JOK
HaTpUs U Kaaus https://m.edsoo.ru/00ae14b2
49 IllemoyHO3EMENBHBIE bubmuoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

METaJUIbI — Kb 1

https://m.edsoo.ru/00ael5e8

Maraui
50 Baxwuetimue bubmuorexa [JOK
COCJIMHEHMS KaJbIIus https://m.edsoo.ru/00ae15e8
0O0001EeHuEe 1
51 CHCTEeMaTH3aIns
3HaHMH
59 JKEcTkoCcTh BOABI U bubmuoreka [JOK
CIocoObl €€ yCTpaHeHus https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora
53 Ne 6 o Teme bu6mmorexa [IOK
"YKEcTKkOCTh BOABI U https://m.edsoo.ru/00aelae8
METO/bI €€ yCTpaHEeHUs"
. bubnuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmM@oTtepHble cBOHCTBa bubnuoreka [IOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
Oxcuanl, THAPOKCUILI U
57 coJu fKene:;: I()I )u " bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
O06o0menue u
58 CHCTEMAaTHU3allHs
3HAaHUH
o |

SKCIICPUMCHTAIILHBIX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3a7a4 10 TEME
«Baxuenime MeTaIbl
U UX COEIUHEHUS

60

61

62

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKUX PEAKIUH,
€CJIM OJINH n3
peareHToB JlaH B
W30BITKE U COJICPKUT
npumMecH. Boruucnenus
MacCOBOM JOJIH BEIXOJa
MPOJIYKTa PEaKIUU
O06o0061IEHNE U
CHCTEMaTH3aIus
3HAHHUI

KonTponpsHas padora
Ne4 o Teme
«Baxkneiie MeTanibl
1 UX COCITUHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

63

BeniectBa u maTepuansl
B IOBCEIHEBHOMN KU3HU
yeJIoBEKa

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae3f50

64

65

66

XUMHYECKOE
3arpsi3HEHUE
OKpYKaroIle cpebl
Ponp xumuu B perienun
9KOJIOTUUECKHUX
npoOem

PesepBHBIi ypOK.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O06o0061EeHNE U
CUCTEMAaTH3ALUAA
3HAHUI

https://m.edsoo.ru/00ae0d0a

PesepBHBI ypOK.

67 O6o0mmeHue u 1 bubmuoreka [JOK
cHUCTeMaTU3alus https://m.edsoo.ru/00adb33c
3HaHMH
PesepBHBI ypOK.

68 O6o0meHue u 1 bubmuorexa [JOK
cHUCTeMaTU3alus https://m.edsoo.ru/00ad9ch2
3HAHUU

OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I°., AkmonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemenuey» 2022
* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3nareascTBo

«IIpocsemenuey» 2022

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
I'.E Pynsutuc. Metoaunueckoe nocodue k yueOHuky I'. B. Pynsurtuca. «Xumus 8 kinace»

I'.E Pymsutuc. Metoanueckoe nocodue k yueOHuky I'. B. Pynsurtuca. «Xumus 9 kinace»

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/00adb7e2






