MyHuuunajgibHoe 001meodpa3oBaTejibHOE YyUpe:KIeHue
«Cpennsisi 001meo0pa3oBarebHas MKoJaa Ne 7

IIpunsra

pelIeHHEeM MeAarorndeckoro CoBeTa
MOY «COLLI Ne 7»

Yr1BepxkacHa
npukasoM 0T «30» aBrycra 2023r. Ne 1-563
Hupexrop MOV «COLI Ne7»

[IpoTokon ot «28» aBrycra 2023r. Ne 1 O.H.bunenko
4 A ST b F T, 7 A
JOKYMEHT MOANMVCAH 6/} : P .y
QNEKTPOHHOWM pn e i S iy
NOANUCHIO My o "{'ﬂ”_”'?' W S
I'a Moy L.
\\_. -:rr_"."l:.ILl o= o
CepTudmkat: 09A50C9680B01E7B48F232155BFEB51A = - . .
Brnapeneu: BUNEHKO OfIbIrA HUKONAEBHA - E
[evicteuteneH: ¢ 01.03.2024 go 25.05.2025 X "":_h_ : .
ety o
\. J \H"-h._-;_;’_ g

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

JUIs1 oOyuarommxcst 8 — 9 kiraccon

ropoa Kesesnoropck 2023



COJEPKXAHUE

TTOSCHUTEMBHAST BAIMMCIKA ......eevviieiieesiiesiee st e te e se et e e se e se e se e seese e s e e e e esneesneasneaseeaseenneenneenreennes 3
COTCPIKAHME OOYUCHMS .....oovviiiiiiitiaieeatie st e sttt b s e b e e s e e b e ss e e sb st e be e e be s e e s e b e e nnne e snns 7
S 73 P T TP UPRUPPRPRTOPROTN 7
eI ) T T U TR TP PR TR PRPPRPTI 10

IInanupyemblie pe3yabTaThbl OCBOEHUSI MPOTPAMMBI 10 XHMHH HA YPOBHE OCHOBHOT'0

OOIIIETO OOPABOBAHMIL ... ..ceiuvveeitrreessterestreesssteeeasteesassseeassteeeasbeesassseeeasseeessseeesasaeeeanteeesnsaeesnsrenens 17
JIMYHOCTHBIC PE3YIIBTATDBL. ... .ceiitiiiiiiiieiiiiiesieiessire s ssbe e s b e e s sb e e e sb e e e st r e e s sab e e e sba e e s nbre e 17
MeTANPEAMETHBIE PE3YIIBTATBI ....c..vveiutieistieiireestteasteeasesstessstesssseessseessessaseesssessnsesssesssseenns 19
TIPEAMETHBIE PEBYIIBTATDL........ceiueiiiieistieasteesiieesiteasseeassesasessstesasbeessseesbeeaseessbessnbessseeesseeenns 21

TeMATHYECKOE MUIAHMPOBAHHE .........ocoiuveeeiieeaiuneeeatneeaasneeesseeesasseeassneeeaseeesasnesaannesesnnneesanneeans 26
I ) TV (P T ) SRR 26
D ) B TU (0 P T ) PP 28

8 KITACC (3 HACA) e eeiiiiiiiiiinneeetteeessesanenssssssecosssssssssssssscsssssssssssssscssssssssnssnssssses 30

O KITACC (3 HACA) ..t ttitiieeiiernnsenttecossossssssssssscssssssssssssssssssssssssssssssssssssssssnnsnssasans 32



IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MPOTpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeactaBieHHbix B PI'OC 000, a
TaKkke Ha OCHOBe eepalbHON pabouell MporpaMMbl BOCHHUTAHUS U C YYETOM KOHICMIMU TMpEnojaBaHus y4deOHOTo
npeaMera « XuMus» B 00pa3oBaTeNIbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma mo xuMuM Ja€T MPEACTABICHHE O IEAX, OOIed cTpaTeruu OOydYeHHs, BOCIHUTAHHUS WM Pa3BUTHUS
oOy4Jaronmxcs Cpe/ICTBaMH y4eOHOTO MIPEeIMETa, YCTaHABIMBAET 00s3aTelIbHOE MTPEAMETHOE COJIEpIKaHNe, PeycMaTprUBaeT
pacrpeneneHue €ro mo Kiaccam M CTPYKTYpUpPOBAaHHME IO pas3fenaM M TeMaM NporpaMMbl MO XUMHH, OIPEIEISAET
KOJIMYECTBEHHBIEC 1 KAUECTBEHHBIC XAPAKTEPUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIILHOCTh U3YUYCHUS XUMUU C
YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
0o0yyarommxcsi, OonpeaeasieT BO3MOXKHOCTH MpeaMeTa JJisd peanu3aiuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOy4EeHHS
XMMUU Ha YPOBHE IIeJIel M3y4YeHus MpeaMeTa 1 OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIHHOM JCSITEIBHOCTH 00YyYaIOIErocs 1mo
OCBOECHHIO YUE€OHOTO COZEep KaHus.

3HaHUWE XUMHHM CIYKUT OCHOBOM sl (OPMUpPOBAHMS MHUPOBO33PEHUS OOydYalolIerocsi, €ro MpeACTaBICHUM O
MaTepUaIbHOM €JIMHCTBE MHpPA, BAKHYIO POJIb UTPAOT (HOPMHUpPYEMbIE XMUMHUEH MPEACTABICHHUS O B3aMMOMPEBPAIECHUIX
SHEPTUU U 00 IBOJIONMHU BEIIECTB B MPUPOJIC, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YE€IIOBEYECTBRA
— CBIPbEBOM, YHEPTETUUCCKOM, MUIIIEBON 1 IKOJIOTHIECKON 0€30MMacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CITOCOOCTBYET peaju3ailid BO3MOXHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHUS KYJbTYPhl JUYHOCTH, €€ OO0IIeh u
(YHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpPOBAaHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH O0OyYaromumxcsi, HAaBBIKOB WX
CaMOCTOSTENIbHON Y4YeOHOU IesTeIbHOCTH, HKCIIEPUMEHTAJIbHBIX W MCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCUOHATBLHOM 1eATeIbHOCTH;



3HaKOMHUT CO CHEIMU(PHUKON HAyYHOTO MBIIUICHUS, 3aKIa/IbIBAET OCHOBBI LIEIOCTHOTO B3IVIAa HA €AUHCTBO MPUPOIBI U
YeJI0BEKa, SIBJSICTCS] OTBETCTBEHHBIM ATAioM B ()OPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

Croco0CTBYyeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K MIPUPOJIE, K YETOBEKY,
BHOCHT CBOH BKJIa/l B 9KOJIOTMUECKOE 00pa30BaHUE 00yYarOIIUXCS.

JlaHHbIE HAMpaBJICHUSI B O0OYYEHUM XUMHUH 00ECIIEUUBAIOTCS CHEHUPUKON copepxkaHUs yueOHOro npeaMera, KOTOPbId
ABJISIETCS TI€IarOTUYECKH aJalTUPOBAHHBIM OTpaKEHHEM 0a30BOM HayKH XMMHUHU Ha ONPENEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3OBaHMsS OPUEHTUPOBAH HA OCBOEHUE OOYYAIOUIMMUCS CUCTEMBI
MEPBOHAYAJIHBIX TOHITHI XUMHUHU, OCHOB HEOPraHWYECKOM XHUMHUHU M HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSITHIMA
OpraHU4eCKON XUMUU.

CrpyKTypa colepkaHus MporpamMmbl MO XMMHUHU C(OPMHpPOBAHA HA OCHOBE CHUCTEMHOrO MOAXOJa K €€ H3YUYCHHIO.
ConepxaHue CKIaabIBACTCS U3 CUCTEMBI MIOHATUI O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMHYECKON
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHUUITY MOCIEAOBATEILHOIO Pa3BUTHs 3HAHWN HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOECHUU aTOMa U XUMUYECKOMN CBA3H;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKOMN TUCCOIMAIINU BEIIECTB B pACTBOPaX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIUPHUYECKH TMOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS TOCJIEIOBATENIBHO OT OJHOTO YpPOBHS K JIPYrOMY, BBINOJHAS (PYHKIMHM OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BOBMOYKHOCTEN MPAaKTHYECKOr0 MPUMEHEHHUSI U TTOTYYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHne mporpaMMbl MO XMMHHU CHOCOOCTBYET (DPOPMHPOBAHHUIO MPEACTABICHUS O XHMMHUYECKOW COCTaBISIOLICH
HAay4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHON MPHUPObl, LIECHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJaM
NO3HaHMs B Hayke. M3ydyeHune XMMHMM NMPOUCXOJUT C NMPHUBJICUEHUEM 3HAHUU U3 paHee U3YYEHHBIX yUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «brosnorus. 5—7 knacced» n «dusuka. 7 knacey.



[Ipu u3yyeHUM XUMHUM MPOUCXOAUT (GOPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKON HAyKH KakK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUYECKON JAESITEIBHOCTH YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphL. 3ajayda
y4eOHOTO TpeIMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XUMHUYECCKUX 3HAHUN — BOXKHEUIINUX (DAKTOB, MOHATHHN, 3aKOHOB U
TEOPETHUUECKUX MOJIOKEHUH, TOCTYMHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B MPUOOLICHUU K
HAay4YHBIM METOJaM T[O3HaHUS TPU M3YUYCHUHU BEIIECTB M XUMUYECKUX peakiuid, B (HOPMUPOBAHHM U PA3BUTHU
MO3HABATENIbHBIX YMEHUN U MX TPUMEHEHUM B Yy4eOHO-TIO3HABATENHLHON W Y4eOHO-HCCIEIOBATEIbCKON JeATEIbHOCTH,
OCBOEHMH MPABHJI O€30IIaCHOTO OOPAILIEHUS C BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipu n3yyeHnn XMMUU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus Ba)KHOE 3HaYE€HUE TPUOOPENH TaKUe LIeJd, KaK:

— (QopMupoBaHUE HHTEIJIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEJIbBHOMY MIPUHATUIO PEIICHUM, CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HH,

— HaIpaBJICHHOCTh OOYYEHUS Ha CUCTEMATHYECKOE MPUOOIIEHUE 00YyUYaIOIINXCsl K CaMOCTOSITEIbHOM MO3HaBaTEIbHOMN
NeATEeIbHOCTH, HAYYHBIM METOJ[aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU,

— o0ecreueHne yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYarOUIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUSI U CAMOIIO3HAHUSI, KJIIOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIIMI), MUMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATLHONW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHCJIE€ YMEHUI OOBSICHITH U
OIICHUBATh SIBJICHUSI OKPYKAIOIIEro MUpPa, UCIIOIb3ys 3HAHUS U OIbIT, MOJYYCHHBIC TTPU U3YUYCHUH XUMUU, TPUMEHATh UX
MIpHU pelIeHUuH poOJieM B MOBCETHEBHOM KU3HU U TPYAOBOU 1€ TEIHHOCTH;

— (dopMupoBaHHE Y 00yYaIOMUXCS TYMaHUCTUYECKUX OTHOIICHWUN, TOHUMAaHUS IEHHOCTH XMMHYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTMYECKH LIETECO00Pa3HOTr0 MOBEACHUS B ObITY M TPYIOBOM AESTEIBHOCTU B LEJISX COXPAHEHMSI CBOETO
310pOBbS U OKPY’KAIOILIEN IPUPOAHON CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEM K CaMOKOHTPOII0 M CaMOBOCHHUTAHUIO HAa OCHOBE YCBOCHHS
00111e4eI0BEYECKHUX [IEHHOCTEM, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUiis U HAIPaBICHHOCTU JaJIbHEUIIIEro 00yUYeHusI.



s u3ydeHus yueOHOro mpeamera «XHMHsS» Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs (enepanbHbId yueOHbIN
IJIaH 711 o0pa3oBaTelnbHbIX yupexaeHuil Poccuiickoit ®enepaunn otBoAuT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJeno), B 9 kiracce — 68 wacoB (2 yaca B Hezeni0). M3 pe3epBHOTO y4eOHOTO BpEMEHU, KOTOPOE MOKET OBITh UCIIOJIb30BAHO
y4acTHUKaMHU 00pa30BaTEIbHOrO Mpoliecca B LENsAX (HOPMUPOBAHMS BAPUATUBHOM COCTABISIONICH COJEpKaHMs pabouei
nporpaMMmel, OblT fo6aBieH 1 yac B 8 «b» kiacce A paciiupeHHs 3HaHUM 00yyaroluxcs B LIENSAX pa3BUTHUS MHTEpeca K
MPEAMETY U TOCIEIYIOIIETr0 €ro u3y4eHus Ha Npo(UiIbHOM YPOBHE.



COIEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B KU3HU YEJIOBEKAa. XUMUS B CUCTEME HayK. Tena u BemecTBa. @U3nuecKkue CBOKWCTBA
BEIIECTB. ArperatHoe cocTosiHue BemlecTB. [loHsTHe 0 MeTo/Iax Mo3HaHUS B XUMUU. YHCThIe BemiecTBa U cMecu. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3I€eMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThle U CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckass ¢Gopmynia. BaneHTHOCT aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpbHass atomHasg Mmacca. OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas JoJisl XMMHYECKOTO DJIEMEHTa B
COCIMHCHUMU.

KomnuectBo BemectBa. Monb. MossipHas macca. B3anMOCBSA3b KOJMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX E€IUHHUI]
BelecTBa. Pacuérel mo hopmynaM XUMHUYECKUX COSTMHEHUH.

OU3NYECKUE U XUMHUYECKUE SBJICHUS. XUMHYECKass peakuus U €€ MPU3HAKU. 3aKOH COXPAaHEHMS MacChl BELIECTB.
Xumnueckue ypaBHeHus. Kimaccudukanusi XauMUYeCcKUX peakuuid (COeIMHEHUs, pa3ioKeHMs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBmiiaMu pabOThl B JTa0OpaTopuu U npuéMaMu OOpaiieHus ¢ J1adbopaTopHbIM
o0opynoBaHUEM, HW3Y4YEHHUE U ONHUCaHUE (U3UYECKUX CBOIMCTB 0Opa3IlOB HEOPTraHMYECKUX BEIIECTB, HAOJIOICHHE
(dbuznyeckux (TIaBjieHUe BOCKa, TassHUE JIbJla, pACTUPAHKE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIUS BOAbI) U XUMHYECKUX
(ropeHue cBeuH, MpoKaJIuBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBICHUM, HAOJIIOICHUE U OTUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKiuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcunaa meau (ll) mpu HarpeBanum, B3auMojeilcTBHE Kene3a ¢ pacTtBopoMm conu meau (ll), uzydenue
CIIOCOOOB pa3ieleHusi CMeced: ¢ MOMOIIbI0 MAarHuTta, (pUIbTpoBaHUE, BbIMapUBaHUE, AMCTHILIISALMUSA, XpoMarorpadus,
POBEJICHUE OYMCTKU MOBAPEHHOM COJIM, HAOJIOJIEHUE W OMHMCAHME PE3YJIbTAaTOB MPOBEACHUS OIbITA, WIIHOCTPUPYIOIIETO
3aKOH COXPAHEHMs MacChl, CO3JJaHUE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX).



BakHeluue npeacTaBuTe M HCOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT W mpoctoe BemiecTBo. Haxoxkaenwe Kuciopoja B
npupone, (GuU3NYECKUEe U XHUMHUYEeCKue cBoicTBa (peakiuu ropenusi). Oxcuabl. Ilpumenenue xkucnopoga. CrocoOsl
HOJyYEHHUs] KHUCIOopoJa B JIaOpaTOpUU U MpOMBIIIIEHHOCTH. KpyroBopor kuciopoaa B npupoje. O30H — auioTponHas
Moau(UKaLMsI KUCIOPOA.

TemnoBoit 3¢ ¢deKkT XUMHUECKON peakUuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 3K30- M HHAOTEPMHUECKHUE PEAKIIHH.
TormnumBo: yronb 1 MeTaH. 3arps3HeHUE BO3AyXa, YCUIIEHUE TapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.

Boaopoa — anemeHT u npoctoe BemecTBo. Haxoxkaenue Bogopoia B npupoje, Gu3nuecKue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHUe, cnocoObl nonydeHust. Kucnotsl u conu.

Mousipablit 00BEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACBIMIEHHBIE PACTBOPHI.
PacTtBopumocThs BemiecTB B Boje. MaccoBasi 10Jid BEIIECTBA B paCTBOpPE. XMMHUYECKUE CBOWMCTBA Boabl. OcHOBaHus. Ponb
PacTBOPOB B IPUPOJIE U B KU3HU YesloBeKa. KpyroBopot Boabl B IpupoJe. 3arpsa3HeHne NpUpOoaHbIX BoA. OXpaHa U OYHCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopranunyeckux coenuHeHuil. Oxcunpl. Knaccudukanus okcuaoB: cojieoOpasyromiye (OCHOBHBIE,
KHCIJIOTHBIE, am(poTepHbIe) U HecoseoOpasyromue. Homenknarypa okcuioB. Gusndeckue U XMMUYECKUE CBOMCTBA OKCHUJIOB.
[Tonyuyenne okCUIOB.

OcHoBanusa. Krnaccudukarusi OcCHOBaHWW: IWIETOYM W HEPACTBOPUMBIE OCHOBaHHS. HoMeHKIaTypa OCHOBaHHIA.
Pu3nyecKne U XUMUIECKHE CBOMCTBA OCHOBaHMM. [loiydeHne ocCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucinor. Pu3nueckue W XUMUYECKHE CBOWCTBA KHUCIOT. Psij
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. HoMeHknatypa coneil. @u3ndeckne u XuMH4YecKkue cBoiicta coneil. [loyuenue conei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHNM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE ONpEJICTICHUE COJIepKaHUsI KUCIIOPOJa B BO3/yXe, MOJyuyeHue, coOrpaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB KHCJIOpOJa, HAOJIO/IEHUE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOJOM M YCIOBUSI BO3ZHUKHOBEHUS U MPEKpaICHUS
ropenus (Mmokapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB M OMTMCAaHUE UX CBOMCTB, MOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE U
M3yUeHHE CBOMCTB Bojopoja (TopeHue), B3aumojiecTBue Bojaopoaa ¢ okcujpoM meau (1) (Bo3MOXKHO HCMOB30BaHUE
BUJIEOMATEPHUAIIOB), HaOJIO/IEHHEe OOpa3IOB BEHIECTB KOJIMYECTBOM | MOJIb, MCCIEAOBaHHE OCOOCHHOCTEW PacCTBOPECHHUS
BELIECTB C PA3JIMYHOU PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOWM JOJIEH PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICCTBUE BOJABI C MeTa/UlaMH (HATpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHHE BHICOMATEPHUANIOB),
HCCJIEI0BaHNE 00pPa3I[0B HEOPTAHMUYECKUX BEIECTB Pa3jIMYHbIX KJIACCOB, HAOIIOAEHUE U3MEHEHU OKPACKU MHIUKATOPOB B
pacTBOpax KHUCJIOT M IIeNoYel, u3yueHue B3aumojeiicTBus okcuaa menu (ll) ¢ pacTBopoMm cepHOM KHUCIOTHI, KHUCIOT C
METAJJIaMH, PEAaKIUi HEeWTpaau3aluu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHHU, BBITECHEHHWE OJHOTO METAJIa APYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelume Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

Hepuoanyeckuit 3akoH u Ilepuoaumyeckasi cucrema xumuuyeckux djiemeHroB /. U. Menneneea. CrpoeHue
aToMOB. XMMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMU

[TepBble MOMBITKN KIACCU(DHUKAIIMKA XUMUYECKUX dJeMEHTOB. [IoHSATHE O Tpymmax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC U
IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJOTE€Hbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPhIE 0O0pa3yloT aM(pOTEpHBIE OKCUILI U
TUIAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. Ilepronnueckas cucrema xumudeckux sneMeHToB Jl. . MenaeneeBa. KopoTtkonepuoanas u
mmHHOTIeproaHas dopmbl [lepuonnueckoi cuctembl xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpymibl.
DuU3NYECKUI CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBHIX
20 xumuyeckux 3memMeHToB [lepuoauueckoit cucremsl . . MenaeneeBa. XapakTepuCTUKAa XUMUYECKOTO 3JIEMEHTA IO €ro
noJioxkeHuro B Ilepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI paJinyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAJUTMYECKUX U HEMETAUIMYECKUX CBOMCTB
10 TPYyIIaM U MEPHUOJIaM.



3nauenue llepuogumueckoro 3akoHa u llepumonnueckoil cUCTEMBbl XMMHUYECKHX 3JIEMEHTOB JUISI Pa3BUTHSL HAYKU U
npaktuku. [{. 1. MenaeneeB — yu4€HbIN U TPAKIAHUH.

Xumuueckass cBs3b. KoBasieHTHass (moJiAipHas W HENOJSIpHAs) CBS3b. OJIEKTPOOTPULATEIBHOCTh XUMUYECKHUX
anemMeHToB. IOHHAs CBA3b.

Crenenp okxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE peakuuu. [Ipomeccsl OKHUCIEHHsT U BOCCTAaHOBJICHMS.
OxucIuTen 1 BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4yeHue 00pa3loB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJACHCTBUE TMAPOKCH/IA IMHKA C PACTBOPAMH KUCIOT U
IeJI0Yed, MPOBEIECHUE ONBITOB, WUIIOCTPUPYIOMIMX IMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui (ropeHue,
peaKuy pas3ioKeHUs, COSTUHEHMUS).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXIpeIMETHBIX CBS3€W NMPU M3YYEHHHM XMMHHM B 8 KJIACCE OCYIIECTBISETCS 4Y€pe3 HUCIOJb30BAHHUE Kak
OOIIUX €CTEeCTBEHHO--HAYUYHBIX TMOHATHN, TaK W TOHATHM, SBISIOMIMUXCS CHUCTEMHBIMU IS OTACJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TTOHSATHUS: Hay4YHBIA (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CUHTE3, KiIacCU(pUKaIIHs,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOMNbl, PaAMOAKTUBHOCTb, MOJEKYJa,
AIIEKTPUYECKHUI 3apsll, BEIIEeCTBO, TelIO0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ta3, (U3MUYECKUE BEIUYUHBI, €IMHUIIBI
MU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: porocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaANbl, TOPHBIE MOPOJIbI, IMOJE3HBIE MCKOMAEMble, TOIUIMBO, BOJHBIC
peCypCHlI.

9 KUIIACC

BemecTBo M XMMHYecKasi peaKkIus
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[Tepuonnueckuii 3akoH. Ilepnommueckas cucrteMa xumuueckux simeMeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KU, KaJbLIUs U UX COCTUHEHUI
B COOTBETCTBHUH C MOJIOKEHUEM JJIEMEHTOB B [lepron4ecKkoil CUCTEME U CTPOSHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOW CBSI3U. TUIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUJA XUMUUECKOU CBA3HU.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudpukanuss XMMUYECKUX pEaKIUi MO Pa3IMUHbIM MpHU3HaKaM (10 YUCIY M COCTaBY yYacTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3 (dEKTy, MO MU3MEHEHHUIO CTENEHEH OKHUCIECHUS XUMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTUIO KaTajan3aTropa). IK30- U SHIOTEPMUUYECKHUE PEAKIINHI, TEPMOXUMHUYECKUE YPABHECHHUS.

[Tonstie o ckopoctu xuMuueckoil peakuuu. [loHsTHE 00 OOpAaTHUMBIX W HEOOPATUMBIX XHMHUYECKHUX DPEaKIMIX.
[ToHsiTHE O TOMOTE€HHBIX U TeTEPOTreHHbIX peakuusx. [lonstue o karanmuse. [loHsTHE O XUMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE PEAKIUU, DJIEKTPOHHBIM OallaHC OKHCIHMTEIbHO-BOCCTAHOBUTEIBHONW PEAKIUU.
CocraBnenue ypaBHEHHN OKUCIUTEILHO--BOCCTAHOBUTEILHBIX PEAKIIMMA C UCTIOIH30BAaHUEM METOa dJIEKTPOHHOTO OajaHca.

Teopus >HEKTPOIUTHYECKON JTUCCOLMALUM. OJEKTPOJIUTBI W HEIEKTPOIuThl. KaTthoHwl, aHUOHBL. MexaHu3Mm
JMCCOIMAIIMM  BEIIECTB C pa3IMUHBIMM BHJAAMU XUMHYECKOM cCBs3u. CreneHp nuccouuaruu. CuiabHble W cllaOble
3JIEKTPOJIUTHI.

Peakiuu woHHOTO OOMEHa. YCIIOBHUS TPOTEKAHUS PEAKIM HMOHHOTO OOMEHA, MOJHBIE W COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOJUTUYECKON TUCCOIUAIINN.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnHepuMeHm:

03HAKOMJICHUE C MOJICIISIMHA KPUCTATMIECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduta
M ajmasa), CJIOXKHBIX BEHIECTB (XJIOpUAAQ HATpUsl), UCCICAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM pEeakiuu OT
BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB, MCCIEIOBAHUE SJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MpOIECCa IUCCOLMALINU
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KHUCIIOT, IIeJio4e M cojiel (BO3MOXKHO HMCHOJb30BAHME BUJIEO MATEpPUAJIOB), NMPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIUX
NpU3HAKK MPOTEKaHUsl pPeakiuil MOHHOTO oOMeHa (0Opa3oBaHME OcCajllka, BBIACICHUE Ta3a, 0Opa3oBaHHE BOJbI), OMBITOB,
WUTFOCTPUPYIOIUX HMPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLMA (TOPEHHE, PEAKIIMU Pa3JI0KEHUs, COCTUHEHU),
pacro3HaBaHWE HEOPTraHWYECKUX BEUIECTB C MOMOLIBIO KAYECTBEHHBIX PEAaKUUH HAa WMOHBI, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a1ad4.

HemeraJiibl M X COeIMHEHUSA

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU okucieHus. CTpoeHune u
(u3nyeckrue CBOMCTBA MPOCTHIX BEHIECTB — TAJIOT€HOB. XMMHUUYECKHWE CBOWCTBA Ha MpUMEpe XJiopa (B3aUMOJICUCTBUE C
MeTaJulaMH, HeMeTajulaMH, Iiesnodamu). XjopoBoaopod. ColnsHas KHCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE,
npuMeHeHue. JlencTBue XJjopa M XJIOPOBOJOPOJA HAa OpPraHU3M YelloBeKa. BakHeWIne XJIOpUIbl U HUX HAXOXKJICHHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHBIC CTEIEHU OKUCIICHUS.
Crpoenue u Qu3anyeckue CBOMCTBA MPOCTBIX BEHIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOJIM(DHUKAIMK KHUCIOpoAa U
cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTpOEHUE, PU3NYECKUE U XMMHYECKHe cBOMcTBa. OKCHABI CEpbl Kak
MPEACTABUTENN KUCTOTHBIX OKCHUIIOB. CepHasi KHCIIOTa, (PU3MYECKUE U XMMHYECKUE CBOMCTBA (OOIIME KaK MpeCTaBUTENS
KJIacca KUCIIOT U cienuduyeckre). XuMUYEeCKUe peakliiu, JeKallie B OCHOBE IPOMBIIIIEHHOTO CrIOco0a MOJIy4eHHs] CEpHOI
KUCIOThL. [Ipumenenue cepHoit kucnoTbl. ConM CepHOM KHUCIIOThI, KaUeCTBEHHAs] peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COCOUHEHHN B NPUpPOJE. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSIMH Cepbl (KHCIOTHBIE
TOXIH, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeI0TBPAILCHUSI.

O6mras xapakrtepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHU OKHCIICHHUS.
A30T, pacnpocTpaHeHue B mpupoje, (pu3nvecKkue U XUMHUecKkue cBoiicTBa. KpyroBopoT azoTa B mpuponae. AMMHAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHue U npuMeHeHue. Conu aMMOHUS, UX GU3HUECKUE U XMMUYECKHE CBOWCTBA,
npuMeHeHre. KayecTBeHHass peakiusi Ha MOHbI aMMOHUS. A30THasi KHCJIOTa, €€ MojyuyeHue, (PU3NYeCKUe U XUMHUUECKHE
cBOicTBa (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT U cnenuduueckue). Vcrnonp3oBaHne HUTPATOB M COJIEH aMMOHUS B
KauyeCcTBE MHUHEPAIbHBIX YAOOpeHU. XUMHUECKOE 3arpsi3HEHHE OKPY’KAIOIIEeW Cpellbl COCAMHEHUSIMU a30Ta (KUCIIOTHBIE
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JOXAH, 3arpsA3HEHHE BO3AyXa, NMOYBbI U BOJOEMOB). Pocdop, amnorpomnHbie Moaupuxamuu docdopa, dusnueckue M
xumuueckue cBorctBa. Oxcup dochopa (V) u dochopHas kuciora, Gpu3MUecKre U XUMUYECKUE CBOMCTBA, IMOJyUCHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakTepuctuka 31eMeHToB |V A-rpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHUSI.
VYrnepos, ainoTponHble MOAU(UKALIMY, PACIPOCTPaHEHUE B MpUPOJE, GU3NYECKUE U XUMUYECKHE CBOMcTBa. AncopOuusi.
Kpyrosopot yraepoma B mpupoae. Okcuasl yriaeponaa, ux (U3MUECKUEe U XUMHUYECKHE CBOWCTBA, JEUCTBHUE Ha JKUBBIC
OpraHu3Mbl, IMOJYYEHUE U NPUMEHEHHE. DKOJOTMYECKHe NpoOieMbl, CBsi3aHHbIE ¢ OkcuaoMm yriepona (lV), rumoresa
rJ1I00aJIbHOTO MOTEIUICHHS KJIMMAaTa, TapHUKOBBIN 3(PQexT. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKUE U XUMHYECKHUE
CBOICTBa, MOJIyueHHE W IpuMeHeHue. KauecTBeHHast peakuus Ha KapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavyasibHbIE TOHATUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUMHEHUsX yriepoaa (MeTaH, 3TaH, STUJIEH,
alleTUJICH, STAHOJI, TJIMIIEPUH, YKCYCHasl kKucyioTa). [IpupoaHbie HCTOYHUKH YTIEBOAOPOJIOB (YTrodib, MPUPOAHBIN Ta3, HEPTH),
MPOJIYKTHI UX NepepabOTKu (OE€H3HH), UX POJIb B OBITY U MPOMBIILIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNkax, yriaeBoJlax — U MX pOJIM B KM3HU 4eloBeKa. MarepualibHOE €JMHCTBO OPraHMYECKUX M HEOPraHMYECKUX
COCIUHEHU.

KpemHuuii, ero ¢puznueckue U XMMUYECKUE CBOMCTBA, MONyyeHUE U npuMeHeHue. CoelMHEHUs] KPEMHHUS B MIPUPOJE.
O6mue mnpencrabienuss 006 okcune kpemuus (IV) m kpemuueBoit kuciore. CUIMKAaThl, UX HMCMHOJb30BaHUE B OBITY, B
MIPOMBIIIJICHHOCTH. BaxkHeine cTpouTeNnbHbIE MaTepuaibl: KepaMuKa, CTEKIIO, IIEeMEeHT, 0eToH, xene300eToH. [Ipobiembl
0€301acHOT0 MCTIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3YyUeHUE 00pa3ll0B HEOPTaHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEJEHNE KAUECTBEHHBIX PEAKIIMA Ha
XJIOPUI-UOHBI U HAOJNIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)karomue (U3NYECKMe U XHMHUYECKHE CBOWMCTBA
rajJloreHOB U MX COEOUWHEHHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUIAEOMATEPHUATIOB), O3HAKOMIIEHHE C OOpas3lamMH XJIOPUIOB
(ranoreHuI0B), O3HaAKOMJIEHHE C oOpa3uamMu cepbl U €€ COSAMHEHUAMU (BO3MOXKHO HCIOJB30BAaHUE BHIEOMATEPUANIOB),
HaOJII0IeHNE Tpoliecca OOYTIIMBaHMsI caxapa Mo/ JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YyYEHUE XUMUYECKUX
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CBOMCTB pa30aBJIICHHON CEPHOM KHUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOM peakiuu Ha Cylb(}aT-uoH U HAOII0ICHHE TpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaAMH a30Ta, pocdopa M uX coenMHEHH (BO3MOYKHO HMCIOJIB30BAHHE
BUJICOMATEPHAIIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX YAOOPEHHUH, MOITydeHHe, COOMpaHue, pacro3HaBaHUEe U M3yUYeHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAUYECTBEHHBIX pEaKlUUid Ha HMOH aMMOHHUS U (ocdaT-uOH U H3YUYEHUE TMPU3HAKOB HUX
MpPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeEAbI0 (BO3MOXXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), M3yYCHHE MOJENEeH KPUCTAUIMUECKUX PEHIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJICHUE C
MPOIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIy4YEHUE,
coOupaHue, paclio3HaBaHUE U M3YUYEHUE CBOMCTB YIJVIEKMCIIOrO ra3a, MpOBEJECHUE KAYECTBEHHBIX peakUuid Ha KapOOHAT W
CUJINKAaT-UOHbl U U3YYECHHUE IPU3HAKOB HMX IPOTEKAHUs, O3HAKOMIICHHE C MNPOAYKLUHUEU CUIIMKATHOW HPOMBIIUIEHHOCTH,
pElLICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHenIre HeMeTaluIbl U KX COCIMHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0mas xapakTepUCTHKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHUM MX MOJIoKeHUs B [lepuoanueckoit cucreme
xumuueckux osnemeHTtoB Jl. M. MenneneeBa u crtpoeHuss aroMoB. CtpoeHue wmeTtamuioB. Meramimdeckas CBsI3b M
METAIIINYECKasi KPUCTAIUIMYECKAS PEIIETKA. DJIEKTPOXUMHUUECKUN Pl HAIPSKEHU MeTaUIOB. PU3NYECKUE U XUMHUYECKUE
cBoiicTBa MeTauioB. O0muMe crocoObl moaydeHust MeTaioB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[Ilenounble MeTasubl: moJiokeHue B Ilepuoauueckon cucreme xumuueckux siemeHToB Jl. M. MenpaeneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHue B mpupoje. Ouznueckue M XMMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kaius). OKcuasl u
TUIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

[IlenouyHO3€eMeENBHBIE METAIIJIBI MATHUM U KAJIBLWN: MOJI0KEHNUE B [lepronueckor cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXJICHUE B mpupojae. PU3NYECKue U XUMMHUYECKUE CBOMCTBA MAarHusl M KajiablHs.
Baxneie coequHeHus Kaablusl (OKCUI, TUIPOKCUT, COJTH). JKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTpaHEHU .

AnmroMuHud: nonoxkeHnue B llepuonnueckon cucreme xumuueckux siemeHtoB . M. MenaeneeBa, ctpoenue aroma,
HaxOoXJeHue B mpupoje. Ou3ndeckne U XMMHUYECKUE CBOMCTBA amoMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCHUIA
ATIOMHUHUSL.

14



XKenezo: monoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHtoB JI. M. MeHneneeBa, cTpoeHue aroma,
HaxoXJeHue B nmpupoae. Pu3nueckrue 1 XMMHYECKHe CBOMCTBA xene3a. OKcu b, THIpOKCUAbl U conu xenesa (1) u xenesa
(1), mx cocraB, CBOMCTBA U TOJTyYCHHUE.

Xumuueckuii IKCnepumMenn.

O3HaKOMJIEHHE ¢ OoOpa3laMy METauIOB U CIUIABOB, MX (PU3NYECKUMHU CBOMCTBAMH, U3YUYEHHE PE3YJbTAaTOB KOPPO3UU
METaJJIOB (BO3MOYKHO HCIOJIb30BaHUE BMJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aMMOAECMCTBMSI OKCHJAa KalbLUS U HATPUS C
BOJIOM (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOIIECCA TOPEHHUS KEJe3a B
KHCJIOpOJE (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil HAa HOHBI:
MarHusi, Kajabliusg, amoMuHus, nuHka, xene3a (1) m xenesa (I11), meau (1), nHabmoneHue u omMcaHue MPOIECCOB
OKpalIMBaHUs IJIAMEHM MOHAMHU HATpUs, KaJldsi U KalblMs (BO3MOXHO HCIIONb30BAHUE BUAEOMATEPUAJIOB), UCCIIEIOBAaHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMHUHMS M THIPOKCHAA IMHKA, PEHICHHE SKCIEPUMEHTANbHBIX 3aJady IO TeMe
«BakHelme MeTaubl 1 UX COCIUHEHUSD).

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemectBa 1 Matepuanbl B NOBCEIHEBHOM JXKM3HM 4YenoBeka. be3omacHoe HCMONb30BaHME BELIECTB U XUMHUYECKHUX
peaxuuii B ObITy. [lepBas momols Npyu XMMUYECKUX 0XKOraxX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpyXarolel cpeabl (mpenenbHas JOMycTUMasl KOHUEHTpauus BeulecTs, aanee — [1JIK).
Ponb XxuMuM B pellieHur SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pa3loB MaTepraoB (CTEKIIO, CIIJIaBbl METAJJIOB, MTOJIMMEPHBIE MaTEpUaJIbl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeaMETHBIX CBA3€H MPU M3yYEHHH XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaK ¥ TOHSATHH, SBISIOMUXCS CHUCTEMHBIMU MJII OTHCNBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.
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OO01Iue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KiacCU(pUKalus,
NEPUOANYHOCTh, HAOIIO/IEHUE, OSKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MAapHUKOBBIA 3PQEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®dusuka: Marepus, aTOM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIHWJ, H30TONbI, PaJUOAKTHUBHOCTb, MOJEKYJIa,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJYIPOBOJHUKU, NUINEKTPUKH, (OTORIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIMUECKAsl PEIETKA, CIUIaBbl, (PU3MUECKUE BETMUUHbI, €AMHULIBI
M3MEpEHMS, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢otocuHTe3, aAbIxaHue, OWocdepa, SKOCUCTEMA, MHUHEPAIbHBIE yAOOPEHHS, MHUKPOIIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIIbHBIC BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MMOPOAbI, IOJIE3HbIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

pECypCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl JOCTUTAIOTCS B XOJA€ OOydYeHUs
XUMHH B €IWHCTBE Y4YEOHONH M BOCIHUTATENIbHON NEATEIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUCKHUMHU
COLIMOKYJIFTYPHBIMH M J1yXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH, NPUHATBIMM B OOIIECTBE MpaBUIaMH M HOpPMamH
MOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUSL, CAMOPA3BUTHS U COLIMATIN3ALUU 00yYaOLXCS.

JIMYHOCTHBIE pPE3yJIbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINIA U PACIIUPEHUE OTbITa JESTEIHHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUUECKOMY W HAyYHOMY HACIEAMIO, TOHUMAaHMUS
3HAYEHUs] XMMHUYECKON HAayKH B JKU3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW MH(OpMAIME o
MEPEIOBBIX JOCTHKCHHUSIX U OTKPHITUAX MUPOBOM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOLIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

IPEJCTaBICHUS O COLIMAIbHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, y4eOHO-UCCIIe10BAaTEIbCKON, TBOPUECKOW M JPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW MAESITENbHOCTH TIPH BBHITIOJHEHWHM Y4YeOHBIX, IMO3HABATENbHBIX 3ajad,
BBITIOJTHEHAH XUMHUYECKUX DKCIEPUMEHTOB, CO3MaHMU YYEOHBIX TPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHHMAHHUIO W
B3aMMOIIOMOIIN B MPOIECCe ITOW YUeOHOM NeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApPHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIISCTBE M XUMHUYECKOW pEaKIWH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIIME OCHOBY JUIS TOHMMaHMsI CYyIIHOCTH HAy4YHOW KapTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJABI, B3aUMOCBS3AX YEJIOBEKa C MPUPOAHOM CPEIOi, O POJIU XUMHUHU B
MO3HAHUH STUX 3aKOHOMEPHOCTEH;
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MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJyUYEHUE HOBBIX 3HAHUU 10 XUMUHU, HEOOXOIUMBIE AJI1 OOBSICHEHHUS
HaAO0JII0JJaeMBIX TPOLIECCOB U SIBJICHMI, MO3HABATEIbHOW, MH()POPMAIIMOHHOW M YHTATEIBCKOW KyJIbTYpbl, B TOM YHCJIE
HABBIKOB CAMOCTOSITENIBHOW PadOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN JIMTEPATypOH, JOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHMIO, JH00O3HATENBbHOCTh, I'OTOBHOCTh M CIIOCOOHOCTH K CaM0OOpa3oBaHMIO,
MPOEKTHOM W HCCIENOBATENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMpPaBIEHHOCTH M YpPOBHS OOy4YEHHS B
JlaTbHEHIIEeM;

4) ¢popMUpPOBaHUS KYJIbTYPHI 3I0POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUs alKOrojs, HAPKOTHUKOB, KypeHHUs),
HEO0OXOIMMOCTU COOJIIOICHHS TPABUII O€30MaCHOCTH NPH OOpAIlleHHH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peaibHOU
KU3HH;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTUUECKOMY H3YYEHMIO NMpodeccuil U Tpyaa pa3iuyHOro pojia, YBaXXEHHE K TPYyLy U pe3yJbTaTam
TPYJIOBOI JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUM MPOJOJLKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHON MPOQECCHOHATILHON AEATENbHOCTA U Pa3BUTHUS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTb a/1allITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LIETIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
$uznyecKoOMy U TCHUXHYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHMS MpaBuil O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAKXKE B CUTyaIMsIX, yTPOKAIOIIUX 3JOPOBBIO U KU3HH JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YYEHUM XHUMUH, A pPELIEeHUs 3aj]ad, CBA3aHHBIX C
OKpYy’Karolllel NPUPOJHON cpeaoi, A NOBBILIEHWS YPOBHS OSKOJIOIMYECKOM KyJbTYpbl, OCO3HaHHUsS TIJ00alIbHOIO
XapakTepa HKOJIOTHYECKUX MPOOJIeM U IMyTeH MX pELIeHUs NOCPEACTBOM METOAOB XMMHUH, HKOJIOTMUYECKOTO MBIIIIEHMS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMATIbHOMN MPAaKTHKE.
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METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX PE3yIbTAaTOB BHIACIISAIOT 3HAYMMBIC JJIs1 (POPMUPOBAHUS MUPOBO33PEHHUS O0IICHAYYHbIE
MOHATHUS (3aKOH, TCOPHUsI, IPUHITUII, TUTIOTE3a, (haKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIb3YIOTCS
B CCTCCTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
MPEACTAaBICHUE O IIEJIOCTHOW HAaydyHOM KapTUHE MHpa, U YHHUBEpCaJIbHbIE Yy4eOHbIC JEUCTBUS (ITO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrneunBalOT (GOpMHUPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM AeATEILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jilornueckue JaeiicTBuA:

YMEHUS HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHUW: PACKPBIBATH CMBICIT XHUMHUYECKUX
MOHATUM (BBIACIATH, MX XapaKTEpHBbIC NMPU3HAKU, YCTAHABIWBATH B3aMMOCBS3b C JIPYTHMMHU TMOHSITHSMH), HCIIOJIH30BAThH
TOHATUS JIi OOBSCHEHHS OTISIbHBIX (DAKTOB M SBJICHUMW, BBIOMpPATh OCHOBAHMS W KPUTEPUU ISl KIIacCHU(pUKAIIUN
XUMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIHUM, YCTaHABJIMBATH MPUUYUHHO-CICICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3YUYCHHUs, CTPOUTH JIOTHYECKHE pacCyXkaeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO AaHAJIOTHUU), JeJIaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MTPUMEHSAThH B MPOIIECCE IMO3HAHUS TTOHATHS (IPEIMETHBIC U METaIpeAMETHBIE), CHMBOJINYECKHUE (3HAKOBHIC)
MOJIENIA, WCTOJb3yEeMble B XHMHUHU, TPEOOPA3OBBIBATH IIMPOKO MPUMEHSEMbIE B XMMHUU MOJCIIbHBIC MPEJCTaBICHUS —
XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTa), XUMHUecKas ¢Gopmysia M ypaBHEHHE XUMHYECKOW peakIuu — IpU pPEIICHUU
y4eOHO-TI03HABATEIIBHBIX 33/1a4, C YUYETOM ITUX MOJICIBHBIX MPEICTABICHUHN BBISBIISITH U XapaKTePU30BaTh CYIIIECTBCHHBIC
MPU3HAKN M3yYaeMbIX OOBEKTOB — XHMUYECKUX BEMIECTB M XUMHUYECKHX PEaKIUi, BHISBISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YUAEMBIX IPOLIECCAX U SBJIECHUSX.

ba3zoBble uccienoBare/bCKkue AeiicTBHA.

YMEHHUE UCT0JIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A TAK)KE B KAU€CTBE OCHOBBI JJIs
dhopMUPOBaHUSI TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;
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NpUOOPETEHUE OMNbITA MO IUIAHUPOBAHHUIO, OPraHU3alUd M MPOBEICHUIO YYEHUYECKHUX HKCIIEPUMEHTOB, YMEHUE
Ha0JI01aTh 32 XOJ0M IPOLIECCca, CAMOCTOATEIHHO MTPOTHO3UPOBATH €T0 Pe3yibTat, OPMYIUPOBATH 000OIIEHNUS U BBIBOIBI
0 pe3yJbTaTaM IPOBEIEHHOIO ONBITA, UCCIEI0BAHUS, COCTABIATh OTUET O MPOJACIIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, AHAJTU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MpEACTABICHUS,
NOJIy4YaeMYyI0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JMUTEpATypa XUMHUYECKOTO COAEpP)KAaHUSA, CIPABOYHBIE
nocoOusi, pecypcel UHTepHETa), KpUTUYECKU OLIEHUBATh IPOTUBOPEUHUBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpochl MpPU MOUCKE U OTOOpEe HMH(OpPMALMM U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOIUMBIX ISl BBIIOJIHEHUS YU€OHBIX U MTO3HABATENIbHBIX 3a/1a4 ONpPEACIEHHOTO TUIIA, IPUOOPETEHUE OIIbITa
B 00JIaCTU HCHOJIB30BaHUSl HH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTHH, OBJAJCHUE KYJIbTypOll aKTUBHOTO
UCIIOJIb30BAHUSL PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAJbHYI (OpMYy Hpe/CTaBICHUSA
MH(pOpMaIMU U WUTIOCTPUPOBATH PEIIaeMbIe 33/1a4M HECJIOKHBIMU CXEMaMU, JuarpaMMamu, ApyruMu popmMamu rpauku
1 UX KOMOMHALUSAMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B IpOLEcCe yUeOHOW M MCCIIEeI0BAaTENIbCKON 1eATEeIbHOCTH UH(DOPMALIHIO O
BJIMSIHUY MTPOMBIIUIEHHOCTH, CEJIbCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH TPUPOAHOU CpEbI.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

yMEHUS 33/1aBaTh BONPOCHI (B X0/ AUaiora v (Mjn) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOM TeMbI, (POPMYIHPOBATH
CBOM MPEJIOKEHNST OTHOCUTENIBHO BBINIOJHEHUS ITPENIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIIATH MTOJYYEHHBIE PE3YJbTaThl IO3HABATEIBHON EATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX;
JenaTh MPE3eHTAIMI0 Pe3yJIbTaTOB BBHINOJHEHUS XUMHUYECKOTO HKCIEepUMeEHTa (J1abopaTOpHOro OMbITa, J1abopaTOpHOIM
paboThI 1O UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHsSI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM MO3HABaTENbHOM M HCCIEIOBATEIbCKON
JESTENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE Y4ETa OOIIMX HMHTEPECOB M COIJIACOBAHMS MO3MIIHIMA
(oOcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPJAMHAIIMS COBMECTHBIX JEUCTBUMN, ONpeAe/iEHUE KPUTEPUEB
10 OLICHKE KA4eCTBA BBIIIOJHEHHON PadOTHI U IpyTHeE).

PeryJsiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AelicTBHUS:
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YMEHUE CaMOCTOSITEIbHO ONPENENsATh LEIU AEATENbHOCTH, IJIAHUPOBATh, OCYLIECTBIISTh, KOHTPOIUPOBATh U IPU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JESATEILHOCTD, BRIOMPATh Hanboee 3(h(HeKTUBHBIE CIIOCOOBI PEIICHHs YYCOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTAaBIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBI aJrOPUTM JAECUCTBUN NpU
BBITNIOJIHEHUH 3a/1aHUM C YYETOM IOJIyUY€HHUsI HOBBIX 3HAHUI 00 M3ydyaeMbIX 00BEKTax — BEIIECTBAX U pPEaKLUsiX, OEHUBATh
COOTBETCTBHE IOJYYEHHOTO pe3ysbTara 3asBJICHHOM I€JM, YMEHHUE HCIOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O00S3aTENBHOIO COAEPKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHOM pabouell MPOrpaMMoOi, BBIACISAIOT: OCBOCHHBIE OOYYaIOLIUMUCS HAay4YHbIE 3HAHUS, YMEHHS U CHOCOObI
NeicTBUM, cienuduueckue sl IpeIMeTHOW 00acTu «XUMUS», BUIbI ACSITEIBHOCTHU 10 MOJIYYEHHUIO HOBOT'O 3HAHMS, €T0
UHTEPIIPETALNU, TPeoOPa30BAHUIO U MPUMEHEHHIO B PA3INYHBIX YICOHBIX U HOBBIX CUTYAaIIUAX.

K koHIy 00yueHus B 8 kiacce npeiMETHbBIE PE3YJITATHl HA 0A30BOM YPOBHE JOJLKHBI OTPaKaTh CHOPMUPOBAHHOCTh
y 00y4Jaronmxcs YMEHUM:

e PACKpPBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XHMUYECKHH 3JIEMEHT, TPOCTOE BEILLECTBO,
CIIOXKHO€ BEIEeCTBO, CMECh (OJHOPOAHAS M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10Ji1 XUMUYECKOIO 3JIEMEHTa B
COCIMHEHUH, MOJSIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIICHUSI, XMMHMYECKas peakuus, KiIacCUPUKalUs peakUuui: peakuuu COECIUHEHMs, pPEaKklUd pa3JiokKeHUs,
peaxkuy 3aMeIleHus, peakiuu 0OMeHa, 3K30- U SHIAOTEPMHUECKHUE PEaKIMU, TETIOBOH 3PQEeKT peakuuu, s1po
aToMa, PJICKTPOHHBIN CJIOW aromMa, aTOMHas OpOUTalIb, PAIUyC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HETOJISIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOIEHTHAas
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHX MOHATHA M NPUMEHSATh ITH TOHATUS IPH ONHUCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

e HCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTABIEHUs (POPMYJI BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKLUI;
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ONpENENATh BAJCHTHOCTh ATOMOB SJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, CTENEHb OKHUCJIEHUS AJIEMEHTOB B
OWHAPHBIX COCTUHEHUSX, IPUHAICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIacCy COSAMHEHUH 1o GopMyiaM, BU
XUMHUYECKOH CBSI3M (KOBAJICHTHASI M MIOHHAS) B HEOPTAHUYECKUX COCTUHCHUSIX;

packpbiBaTh cMmbici [leproguyeckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH MOHUMAHKE MEPUOIUYECKON
3aBUCUMOCTH CBONCTB XUMHYECKHUX OJJIEMEHTOB OT HUX TojiokeHusi B Ilepuoaunueckoil cucrteme, 3aKOHOB
COXpaHEHHS MaCChl BEILIECTB, MOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;
OMUCHIBATh U XapaKTepHu30BaTh TabIuuHyI0 Gpopmy [leproauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh
MOHATHUS «rJaBHas noAarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», manbeie u GoJbllIMe TEPUOIBI,
COOTHOCHUTH 0003HAYEHUSsI, KOTOpbIe UMetoTcs B Tabnuile «[lepuonnueckas cuctema XxumMmuueckux anemeHTos /1. .
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSpa,
00111e€ YMCIIO DJIEKTPOHOB U PACTIPEICIICHUE UX T10 AJIEKTPOHHBIM CJIO0SIM);

KJIaCCU(ULIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHUE peakiuu (M0 YHUCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TETUIOBOMY dPGEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIAs
OINMMCAaHKE MMPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKITNN;

MPOTHO3UPOBATh CBOMCTBA BEIIESCTB B 3aBUCMMOCTU OT MX KAYECTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKUX TPEBPANIECHUN B PA3TUIHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MAcCOBYIO JOJI0 XHUMHYECKOIO
AJIeMEHTa 1o PopMyJie COSTMHEHHS, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHHIO
XAMUYECKOU PEAKIINH;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHON JEATeIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 0000IleHHUE,
CUCTEMATHU3AIINIO, KJIACCU(PUKAIIMIO, BBISBICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsi U3Y4YEHHUS CBOMCTB
BCIIECTB U XUMHUYECKHUX PEAKIUH, E€CTECTBEHHO-HAYUYHBIE METOJbl TMO3HaHUS — HaOII0IeHne, W3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh MpaBUjaM IMOJb30BAHMS XMMUYECKON MOCYI0M U Ja00paTOPHBIM 00OpPYAOBAHHEM, a TAKXKE MpaBUiIaM
oOpalieHusi ¢ BeIleCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB TIO TOJYYEHUIO W COOMPAHHWIO Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHCJIOPOJA), MPUTOTOBIICHUIO

22



PacTBOPOB C ONMPEACIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE
DKCIIEPUMEHTHI 110 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IMOMOIIbI0 HHAWKATOPOB (JaKMYC,
dbenondranent, METHIOPAHK U JPYTHE).

K koHiry 00yueHusi B 9 kjacce npeiMEeTHbIE PE3yJIbTaThl HA 6A30BOM YPOBHE JODKHBI OTPaXkaTh CHOPMUPOBAHHOCTh
y 00y4Jaronmxcs yMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XMMHWYECKHX MOHSITHUWA: XUMUYECKHUW 3JIEMEHT, aTOM, MOJIEKYJIA, UOH, KaTHOH,
aHHUOH, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, BAJCHTHOCTH, JICKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIIEHUS,
XUMHUYECKasi peakiusi, XMMUYECKasl CBs3b, TEIUIOBOM 3((HEKT peakiuu, MoJib, MOJSIPHbIA 00BEM, pacTBOp,
AIIEKTPOJUTHI, HEIICKTPOIUTHI, IICKTPOJUTHYECKAs TUCCOIMAIUS, PEAKIMU HOHHOrO0 OOMEHa, KaTaiau3arop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE M HEOOpATUMBIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAHOBJICHUE, AJJIOTPOINHUs, aM(POTEPHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAsI, METAJUIMYECKasi), KpUCTA/UIMUECKas peneTka, KOppo3us METaUIOB, CIUIABBI, CKOPOCTH
XAMHWYECKON pEaKklnu, IpeaesbHo nonyctumas konnentpanus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUNW M MPUMEHSTh 3TU MOHSATUA NPU ONMUCAHUU
BEILIECTB U UX NPEBPALICHUN;

MCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJI1 COCTABJICHUST (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;
ONPEAEATh BAJEHTHOCTh U CTENEHb OKUCJICHHS XMMHUUYECKHX 3JIEMEHTOB B COCAWHECHUSAX PA3JIMYHOTO COCTABA,
MPUHAJICKHOCTh BEIIECTB K OMPENCIEHHOMY KIACCy COCIWHEHUU 1Mo ¢dopMyiaM, BHUJ XUMUYECKOW CBS3U
(koBaJICHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPTaHMYECKUX COCIMHECHUSIX, 3apsii MOHA TI0 XUMHUYECKOU (hopmyIie,
XapakTep Ccpeabl B BOJHBIX PAacTBOPAX HEOPraHWYECKUX COCAUHEHUN, THUIl KPUCTAJUIMYECKON PpEeIIETKU
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbICH [lepruoanueckoro 3akona /. 1. MeHneneeBa U JeMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATH
U XapakTepu30BaTh Ta0nuuHyto ¢opmy [leproanueckoil CUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg mnoArpynmna (A-rpymnma)» W «mobounas moarpynmna (b-rpymma)», Mamele u OOJbINHE TEPUOMIBI,
COOTHOCUTH 0003HAYE€HUS, KOTOpPhIE HMMEIOTCA B MEPUOAMYECKON TabJHWIle, ¢ YHMCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YUCIO AICKTPOHOB U paclpeieiCHUEe X
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M0 DJEKTPOHHBIM CJOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB JJIEMEHTOB U UX
COCIMHEHHI B Mpeieax MajiblX MEPHUOI0B U TJIABHBIX MOATPYII C YIETOM CTPOCHHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMUMHUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIEeCTBA, XMMHUYECKHE peakiuu (M0 YHCIy |
COCTaBY YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO HU3MEHEHHUIO CTEIEHEH OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeU(PUUESCKUEe XMMHUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIECTB,
MIOATBEPIKIasl OINMHCAHWE TNPUMEpPAMHU MOJICKYJSIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIONIUX XHUMHUYCCKUX
peaKLnii;

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTUYECKON AUCCOIMALMUA KUCIIOT, IIEJI0Yel U CoJiel, OJHbIE U COKpalll€HHbIE
ypaBHEHUSI pPeakluii MOHHOTO OOMEHa, YpaBHEHHS PEaKIui, MOJTBEPKIAAIONINX CYIIECTBOBAHUE T€HETHUYECKOU
CBSI3M MEX/Iy BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUi MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO
OaaHca ATUX PeaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUI B Pa3IMUHBIX yCIOBHSIX;

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHUMHYECKOTO
3JIeMEeHTa 1Mo (GopMyJie COeTMHEHHs, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHHIO
XAMUYECKON PEaKIINH;

COOJTI0/IaTh TIPaBWJIA MOJIH30BAHUS XUMUYECKON TOCYZ0M U JabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKKe IMpaBuia
oOpaleHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C WHCTPYKIHUSMHU IO BBIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB TIO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIINH, TIOITBEPKAAIONINE KAaUeCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHHIM
nyTéM XJIopua-, OpomMua-, Momua-, kKapOoHaT-, docdar-, CUIMKaT-, Ccyibhar-, THAPOKCU-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYCHHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OIEpAlMU MBICIUTEIBLHON JEATEIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMATHU3AIIMIO, BBISIBJIEHUE IPUUMHHO-CIIEACTBEHHBIX CBSI3€M — JIJIsl U3YUEHUsI CBOMCTB BEUIECTB U XUMUYECKHUX
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peaKkiuii, eCTECTBEHHO-HAYUYHbIE METOAbl MO3HAHUSI — HAOMIOJCHUE, U3MEPEHHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).
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TEMATHUYECKOE IIVIAHUPOBAHUE
8 KJIACC (2 yaca)

KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BerecrBa 1 xumMuueckue bubnunoreka LIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU
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Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC (2 yaca)

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' o https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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TEMATHYECKOE IIVTAHUPOBAHUE
8 KJIACC (3 uaca)

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh bubmuoreka [{OK
11 €CTEeCTBO3HAHMS U 6 5 https://m.edso0.ru/7f41a636
' MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BelecTBa 1 XMMHUYECKHUE Bub6morexa [HOK
1.2 peakIun 19 1 https://m.edso00.ru/7f41a636
Hroro mo pazneny 25
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bosnyx. [Tonstue o rasax. bubnmorexa LHOK
2.1 Kucnopoa. OKcHyp 14 1 1 https://m.edsoo.ru/7f41a636
5 Bonopon. Ionsarue o 6 bubmiorexa OK
: KHCTOTAX M COTSIX https://m.edso00.ru/7f41a636
23 Bona. Pactopsrl. [TonsTHE 06 1 1 1 bubmmorexa LHOK
: OCHOBAHMSIX https://m.edso00.ru/7f41a636
OCHOBHEBIE KJIaCChI Butmorexa [HOK
2.4 14 1 1 https://m.edso00.ru/7f41a636

HCOPTraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

HWroro no pazneny 46
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

[Tepuoanueckuii 3aKOH U

31 Ilepunonnueckas cucrema 14 bubmuoreka [JOK
' XUMHUYECKHX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41a636
MenneneeBa. CTpoeHue aroma
XuMuyeckas CBSI3b. Bu6 110K
noInoTeKa
2 - 12
3 OKucanTeHO https://m.edso0o.ru/7f41a636
BOCCTAHOBUTEIIHHBIC PEAKIIHH
Htoro no pazneny 26
PesepBHOe Bpemst )
OBIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC (3 uaca)

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Kontpoabnsle IlpakTuueckue (ipp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius
11 [ToBTOpEHUE M yriayOaeHne 3HAHKUM O 8 Bubimorexa LIOK
- BeIeCTBE https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHHS 14 ! 1 Bubsmorexa LIOK
- XUMHYECKHX PeaKIuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHIECKAS JUCCOLUALINS. 1 1 5 Bubnuoreka [IIOK
- XUMHYECKHE PeakilHi B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 34
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO01mas XapakTepPUCTUKA XUMHIECKHX 6 N bubmmorexa LIOK
' anemeHToB VIIA-rpynmnsl. ["anorenst hitps://m.eds00.1u/7f41a636
OO011ast XapaKTepPUCTHKA XUMHUECKUX bubmuoreka [JOK
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX bubnuotexa [JOK
2.3 aneMmeHToB VA-rpynmsl. A30T, pochop u ux 10 1 https://m.edsoo.ru/7f41a636
COCIIMHEHUS
O6m1as XapakTepUCTHKA XUMHUYECKHX brbmorexa LIOK
2.4 11 1 2 https://m.edso0o.ru/7f41a636

anemeHToB |VA-rpynmel. Yriepona u
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KPEMHHI, UX COeIUHEHMs. bop

Hroro no pazneny 33
Pasnen 3. MeTta/liibl U UX COeIMHEHUS
bub6nmoreka [IOK
3.1 OOre cBOHCTBA METAILIOB 5 https://m.edso00.ru/7f41a636
bubmuoreka [IOK
3.2 BaxnHeliime MeTanisl U UX COEIUHEHUS 15 2 https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecrtBa 1 maTepuansl B KU3HU YEIOBEKA. 5 bubmmoteka IIOK
' OCHOBBI DKOJIOTHYECKOM TPAMOTHOCTHU https://m.edsoo.ru/7f41a636
Hroro no pazgeny )
Pa3neua 5. O000menne 3 HAHNH
51 [ToBTOpEeHue u 06001IeHNE 3HAHUI 5 5 bubmuoreka [IOK
' OCHOBHBIX Pa3JIeioB KypcoB 8—9 KiaccoB https://m.edsoo.ru/7f41a636
Hroro mo pazneny 5
PesepBHOE Bpems )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11
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MNOYPOYHOE IVTAHUPOBAHUE
8 KJIACC (2 uaca)

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumuu. Ponb xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmmorexa LOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnmnorexa [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK

a . PUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU MOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOTCKyITH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHe PJIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIIOKHBIE BEIIECTBA 1 bubmmorexa LIOK

p = https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEeHUE 1 bubmiorexa LIOK

YIUIpHOe ¥ https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umeeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs IPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnunoreka [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus Konm4yecTa, Macchl
17 BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubmmorexa [JOK
n N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmmorexa [TOK
A > P ’ https://m.edsoo.ru/ffod3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmechk ra3os. Cocras bubnmoreka [JOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
Pona {pearl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 nabopaTopuu ¥ MPOMBINIIICHHOCTH bubmmorexa [JOK
PATOPHIL 1 TP ' https://m.eds00.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnmnoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIUIX
TornuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOOBI €ro bubmmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «I?Ion YEeHUe 1/12061/1 aHue KHUCIopoaa bubmmorexa [OK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTBY
97 Bonxopon — aneMeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
) OIVITHE O KHCTIOTAX 1 COTX https://m.edso0.ru/ff0d50d2
30 Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MoutsipHblii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 €ro U3BECTHOM bubmorexa LIOK
. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WIIN 00BEMY
Brrunciienus 00bEMOB ra3oB IO
34 aBHEHUIO PeaKLMU Ha OCHOBE 3aKOHa bubmorera [JOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 dusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacwimmeHnnbsre
37 M HEHACHI peHHLII;) acTBOpEL. MaccoBas bubmorexa HOK
Hl p ppl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «ITpuroroBiieHnE pacCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCOBOW 10J1er https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KjIacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4eHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) o ‘l)eHI/ISI XHMHqZSKHe bubmorexa HOK
y Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHu!
- H https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMHYECKUX 3J1eMeHTOB. [loHsiTHEe O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
IPyIax CXOAHBIX AJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnnoreka [HJOK
53 [Tepuoapl, TpynIIBI, MOATPYTIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. COoCTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aToMOB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XMMU4YE€CKOT0
56 3JIEMEHTA MO0 €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
nu
59 OFTHAZ XHMITHCCKA CBASh https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMU4eCKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHas XuMudeckas bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62
CTeneHs OkuCIeHiA https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edso00.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenne atoMa. XUMHUUYECKAas! CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnnoreka HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600mIeHHE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ad9ch2
68 PesepBHrliil ypok. O6o0mienue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC (2 uaca)

KoanuyecTBO 9YacoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypchbl
[Tepnonnueckuii 3aKoH.
bubmuorexa [JOK
1 [Tepunonnueckas cucTeMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
sneMenToB [. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOHCTB XUMHYECKUX DJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMHU4uecKoM CBS3U 1 TUTTBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
5 «IToBTOpenue u yriryoenue 3HaHUI 1 1 bubmiorexa LOK
P yry https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMruaeckux 1 bu6mmoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
8 [ToHsITHE O XMMUYECKOM PaBHOBECHH. 1 bubnnorexka [HOK

@DakTophbl, BIUSIONUIUE HA CKOPOCTh

https://m.edsoo.ru/00adc28c¢c
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XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U ci1a0blie Bubmorexa ITOK
a 1A, https://m.edso00.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA Bubmorexa ITOK
yp peaKdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 Bubmorexa ITOK
o ped https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorera [TOK
pedt o https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsiTHE O THAPOINU3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
16 [TpaxkTiueckas padota Ne 1. «Pemenue bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOJIMTUYECKAS TUCCOIIMAINAS bubmmorexa LOK
p g HHATUL https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO0m1as xapakTeprucTHKa rajJoreHoOB. bubnmoreka [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. ComsiHast KUCIIOTa,

bu6mmoreka [IOK

19 XAMUYECKHE CBOMCTBA, OJyUYEeHHE,
y https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyueHre COITHOM KUCIIOTHI bubmorexa [JOK
YHACHIE com ’ https://m.edso0.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLUNA, €CI OOUH U3 bubnmorexa LOK
P ’ https://m.eds00.ru/00ade488
PEareHTOB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJI0TpOIHBIE MOIUDUKAIIUN CEPHI.
23 HaxomI;eHHe cepol I/Iq;é COCJII/IHGI:H/Iﬁ B bubnnorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CePhI
24 CepoBopaopoj, cTpoenue, puznyeckue bubnmnorexa [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepol. CepHast KHCIIOTA,
25 ¢du3nUeckrue U XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XVUMUYECKUE PeaKIlui, JIekKaIlue B
OCHOBE TIPOMBIIIICHHOTO CI0c06a
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK

XUMUYECKOE 3arpsi3HEHUE
OKpYXaroIlei cpesibl COeAMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Briuncienne MaccoBOi JOJIU BBIXOAA

bubmuoreka [JOK

27
IIPOYKTA pEaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB

28 VA-rpynmnsl. A30T, pacipoCTpaHeHHE bubnnoreka [HOK
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XMMHYECKHUE CBOMCTBA
AMMHuak, ero ¢pusnueckue u

29 XUMHUYECKHUE CBOWCTBA, MOJTYYEHUE U bubmmorexa [JOK

’ Y https://m.eds00.ru/00adf004
MIPUMCHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «[Tonyyenne aMMuaka, U3y4eHHe ero bubmmorexa [JOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuC0Ta, e€ pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuii. XuMU4ecKoe 3arps3HeHHe bubmmorexa [OK
yAODP o p https://m.edso00.ru/00adf518
OKpYXKAaroIIeH cpelibl COeAMHEHUSIMU
azoTa
®docdop. Okeun pocdopa (V) u

33 (bocg)o pHa;I KI/ICJI((I))Ta (I)(I)I/II)3I/I(‘-IG33KI/I€3 u bubnmorexa LIOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIYYCHHE
Hcnonws3oBanue ¢pocdaToB B KauecTBe
34 MUHEPATBHBIX Y100pEHUI. bubnnorexka [HOK

3arpsi3HeHue NPUPOJHON CPEbI
dbocharamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacipocTpaHEHHUE B

35 npupoe, GU3NIECKUE U XUMUICCKHE buGnnorexa LIOK
p P ’ https://m.edso0o.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpuandeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHIOM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronpHas KUcoTa U €€ Cou
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "IlosrydyeHune yrieKucioro rasa. bubnnorexa [HOK
KavecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepoaa
bu6mmoreka [IOK
40 Kpemunii u ero coequHeHus
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5. Pemienue
41 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«Baxwneiinine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTponbnas padorta Ne3 o teme
42 «BaxHeiinie HeMeTaIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COCTMHCHUS
43 OO0mias XxapakTeprucTHKa XUMHIECKIX bubnuorexa [JOK
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3JIEMEHTOB — METAJLIOB.
Merainueckas CBsi3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. Pu3nMvecKre CBOMCTBa
METaJIJIOB

https://m.edsoo.ru/00ael103e

XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYECKUN DS bubmmorexa LIOK
p N P https://m.edsoo.ru/00ael1156
HAIPSOKEHUH METAJIIOB
OO6mme crocoObl MoTydeHUs
MeTaiuioB. CrutaBel. BerauciieHus o
45 ABHEHUAM XUMHYECKUX PEAKIIUN bubmorexa LIOK
yp peaiiui, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
npuUMecH
46 IToHsiTHE O KOPPO3UH METAIIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK
47
[lenoumsie meraer https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuotexa [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coefnHEeHUA KaJlbUAA bubmmorexa LOK
g B https://m.edsoo.ru/00ael5e8
51 O06o0menne U cucTeMaTru3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/7f41a636
52 JKEcTKOCTh BOIBI U CITIOCOOEI €€ bu6mmoreka [IOK
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YCTpaHEHUS

https://m.edsoo.ru/00ae1886

[TpakTuueckas padota Ne 6 o Teme

bu6mmoreka [IOK

>3 "XGCTKOCTB"BOHH 1 METOMRL Ee https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6mmoreka [IOK
>4 AiomHHHi https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
55
TUAPOKCUAA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% Keseso https://m.eds00.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIM JKEJe3a bubnnoreka [JOK
(I m xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaAHUHI https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«Baxnenmue MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Beruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUN, ECITH OJIUH U3
50 peareHToB JIaH B U30BITKE WIN bubnnorexka [HOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BbIXOJa NPOAYKTa
peakuuun
61 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [JOK

3HAHUH

https://m.edsoo.ru/7f41a636
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KonTtponsnast padora Ne4 o reme

bubmuorexa [JOK

62 «BaKHCHIINE METAIIB! H HX 1 https://m.edsoo0.ru/7f41a636
COCTMHECHUS
63 BemectBa u maTepuaisl B 1 bubnnoreka [HOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKPY’KaOIIEeH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHNE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Peseprubiil ypok. O6001eHNE U 1 bubnunoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6001IeHre U 1 bubnunoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHoypounoe niianupoBanue 8 kiacc (3 yaca)

Ne HasBanmue pa3nesnia, TeMbl ypoKa KoanuectBo yacoB DJIeKTPOHHbIE
n/n Hara uudgposbie
U3ydeHus o0pa3oBaTtejibHbIE
pecypcsbl
Bcero | Konrtponwnbie | Ilpaktuueckue
paboThI paboThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS 25
1. | [Ipeamet xumun. Tena u BemecTBa. MeTo bl MO3HAHUS B 1 bubmnoreka IIOK
XUMUU. https://m.edsoo.ru/00ae1156
2. | Huempyxkmaoe no Th. Ilpakmuueckasa paboma Ne 1 1 1 bubnmnoreka [HOK
«Ilpasuna pabomot 6 nabopamopuu u npuémol https://m.edso0.ru/00ae1156
oopawenus c radopamopuwvim 000opyoosanuem. Cmpoenue
naaAMeHuy.
3.| UYucrtsle BemecTBa U cMecu. CriocoOsl pa3zenenus cmeceit. | 1 bu6muoreka [JOK
https://m.edsoo.ru/00ae1156
4. | Huempyxkmaowe no Th. Ilpakmuueckas padoma Ne 2 1 1 bubmuoreka [JOK
«Ouucmka 3a2pa3HeHHOl NOBAPEHHOU COIUY» https://m.edso0.ru/00ae1156
5. | ®usnyeckre 1 XUMUYCCKHUE SABIICHUSA. X UMUUYCCKUC 1 bubnunorexa LIOK
peaKkuuu. https://m.edso0.ru/00ae1156
6. | ATOMBI, MOJIEKYJIBI, HOHBL. ATOMHO — MOJIEKYJISIPHOE 1 bu6muoreka [JOK
YUYEHHUE. https://m.edsoo.ru/00ael1156
7. | IIpocThie U CIOKHBIE BEIIECTBA. 1 bubnmoreka [JOK

https://m.edsoo0.ru/00ael1156
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XUMHAYECKHAHN DJIEMEHT. 3HAKH XUMHUYECKUX DJIEMEHTOB.
OTtHOcHUTEIbLHAs aTOMHAs Macca.

bu6nmorexa [IOK
https://m.edsoo.ru/00ael1156

9. | 3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTBA. bubnunorexa LIOK
https://m.edsoo.ru/00ae1156

10| Xummueckue ¢dopmynbl. OTHOCUTETbHAS MOJIEKYJISIpHAS bubnnoreka [JOK
Macca. https://m.eds00.ru/00ae1156

11| BrrunciaeHue MacCOBBIX JOJICH XMMHUUECKHUX 3JIEMCHTOB B bubnunoreka LIOK
CJI0’KHOM BELLECTBE. https://m.edsoo.ru/00ae1156

12| BeiBo XuMHYECKUX POPMYJI 1O U3BECTHBIM MAaCCOBBIM bubnnorexa [JOK
JIOJIIM DJIEMEHTOB B CJI0KHOM BEILIECTBE https://m.edsoo.ru/00ae1156

13| BasieHTHOCTh XUMHUYECKHX JIeMeHTOB. OnpeienieHne bubmmnoreka HOK
BaJICHTHOCTH JIEMEHTOB 0 OopMyJiaM X COCTUHEHUH. https://m.edsoo.ru/00ae1156

14| BaneHTHOCTh XUMUYECKUX A1eMEeHTOB. CocTaBleHUE bubnmnorexa [JOK
XUMUYECKUX (HOPMYJIT IO BAJICHTHOCTH. https://m.edso0.ru/00ae1156

15| 3akoH coxpaHeHHUs MacChl BEIIECTB bubmuoreka [IOK
https://m.edso00.ru/00ae1156

16| Xumuueckue ypaBHEHHUS. bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

17| Xumunueckue ypaBHEHHUS. bu6muoreka [JOK
https://m.edso00.ru/00ae1156

18| Tunbl XUMHUYECKUX pPEaKLUH. bu6muoteka [JOK

https://m.edsoo0.ru/00ael1156
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19| KonmmuecTBo BemecTBa. Mok, MomnsipHas Macca. 1 bu6nmorexa [IOK
https://m.eds00.ru/00ae1156
20| BelunciaeHre Macchl M KOJIUYECTBA BEIIECTBA 110 1 bubnunorexa LIOK
W3BECTHOMY KOJIMYECTBY BEILIECTBA UJIM MAccCe. https://m.edsoo.ru/00ae1156
21| Pemennie pacueTHBIX 3a7a4 0 XMMHUYECKUM YPaBHEHUSIM 1 bubnnoreka [JOK
peaKkuuid. https://m.edso0.ru/00ae1156
22| PemieHne pacyeTHBIX 3a/1a4 [0 XUMHYECKUM YPaBHEHHIM 1 Bbu6moreka [JOK
peaKkuuid. https://m.edsoo.ru/00ae1156
23| O600mIeHue, cucTeMaTu3alus, KOppeKIus 3HaHuii, yMmeHud | 1 bu6nmorexa LIOK
Y HaBBIKOB y4amuxcs 1o teme «lleppoHayanbHble https://m.edsoo.ru/00ae1156
XUMHYECKHE TTOHSITH
24| Koumponvnas paooma Ne 1 no meme «Ilepsonauanvusie 1 bubmuoreka [IOK
Xumuueckue NOHAMU) https://m.edso0.ru/00ae1156
25| AHanu3 KOHTPOJILHOW PabOTHI 1 bubmuoteka [IOK
https://m.edsoo.ru/00ae1156
Paznen 2. Ba:kHelimme npeacTaBuTe I HEOPraHMYECKUX
BelIeCTB 46
1. | Kucnopon, ero obmiast xapakTepucTUKa U HaX0XACHHE B 1 bu6muoreka [JOK
npupoje. [Tonyyenue kucnopona u ero puznveckKue https://m.edso00.ru/00ae1156
CBOMCTBA.
2. | XuMuyeckue cBoicTBa Kuciopoaa. OKcusl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae1156
3. | IIlpumenenue kucmopoaa. KpyroBopot kucioposa B 1 bu6muoreka [JOK

MIPUPO/IE.

https://m.edsoo0.ru/00ael1156
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Hucempykmaose no Th. IIpakmuueckas pavoma No3
«llonyuenue u codupanue Kuciopooa, usyuenue e2o
ceolcme)

bu6nmorexa [IOK
https://m.edsoo.ru/00ael1156

5. | O30H. AmnoTponus KUCI0poa. Bu6mmoteka [JOK
https://m.eds00.ru/00ae1156

6. | Bo3nyx u ero coctas. 3amura atMocepHOro BO3ayxa OT bubnnoreka [JOK
3arpsi3HCHUM. https://m.edso0.ru/00ae1156

7. | TeruoBoii 3 deKT XuMHIECKUX peakuuid. Pacyers mo bu6mmoteka [JOK
TEPMOXUMHUYECKUM YPABHEHUSM. https://m.edso0.ru/00ae1156

8. | TermoBoit 3 deKT XUMHUUYECKUX peakiuid. PacueTsl mo bubnnoreka [JOK
TEPMOXUMHUYECKUM YPABHECHUSIM. https://m.edso0.ru/00ae1156

9. | TormMBoO U CIIOCOOBI €0 CKUTAHUS. bubmnoreka IIOK
https://m.eds00.ru/00ae1156

10| Bomopon, ero obmas xapaktepuctuka. Haxoxaenve B bubnmorexa LIOK
npupoje. Ilomyuenue Bogopona. https://m.edsoo.ru/00ae1156

11| CpoiicTBa 1 IpUMEHEHHE BOJAOPO/IA. bubmmnoreka HOK
https://m.edsoo.ru/00ae1156

12| TloBTOpeHue u 06001IeHne MaTepraa o TeMam bubmuorexa [IOK
«Kucnopon» u «Bogopon». https://m.edso0.ru/00ae1156

13| Konmponvnas paooma Ne2 no memam «Kucnopoo» u bubnuotexa [JOK

«Boodopoor.

https://m.edso0.ru/00ae1156

14

Bopa: cocras, pusznueckue cBoicTBa.

bubnunoreka LIOK
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https://m.edsoo.ru/00ael1156

15

XUMHYECKUE CBOWCTBA U IPUMEHEHHUE BOJBI.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

16

Bona- pactBopureins. PacTBopsl.

bub6nmoreka [IOK
https://m.edsoo.ru/00ael1156

17

MaccoBas 1oist PaCTBOPCHHOT'O BEUICCTBA.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

18

Brrunciaenue maccoBoit J0JIM paCTBOPCHHOI'O BECIICCTBA.

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

19

Hucmpykmac no Th. IIpakmuueckaa paooma Ned
«Ilpuzomoenenue pacmeopog coneii ¢ onpeoeeHHou
Maccoeoll 0oneil pacmeopenHo20 eulecmear

bubmnoreka IIOK
https://m.edsoo.ru/00ael1156

20

O06o0011eHne, cucTeMaTu3alus, KOppeKLUus 3HaHUN, yMEHUH
1 HaBBIKOB yJaiuxcs 1no reme «PactBopsl. Boga».

bubnmorexa LIOK
https://m.edsoo0.ru/00ael1156

21

Konumponvnas paboma Ne3 no meme «Pacmeopul. Booay.

bubmnoreka IIOK
https://m.edsoo.ru/00ael1156

22

AHanu3 KOHTPOJIBHON pabOTHI

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156

23

3akoH ABorajipo. MossipHbIil 00beM ra3os.

but6mmorexa [IOK
https://m.edso0.ru/00ae1156

24

3akoH ABorajipo. MossipHblil 00beM ra3os.

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156
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25

OTHOCHUTENbHASA MIIOTHOCTD T'a30B.

bu6nmorexa [IOK
https://m.edsoo.ru/00ael1156

26

OObeMHbBIE OTHOIICHHS T'a30B IIpU XUMHUYCCKUX PCAKIUAX

bubnunorexa LIOK
https://m.edsoo.ru/00ael1156

27

OOBbeMHBIE OTHOIIIEHHS Fa30B IIpHu XUMHUUYCCKUX PCAKIUAX

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

28

Oxcunel. Knaccudukanus. Homenkinarypa.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

29

OKCI/II[LI. dusznyeckue ¥ XMUMHYECKHE CBOMCTBA.

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

30

[Tonyuenue, npuMeHEHNE OKCUIOB.

bubmnoreka IIOK
https://m.edsoo.ru/00ael1156

31

OcnoBanus. Knaccugukanus. Homenknatypa.

bu6nmorexa LIOK
https://m.edsoo0.ru/00ael1156

32

duznueckre 1 XUMUYECKHUE CBOMCTBA OCHOBAHUMH.

bubmunoreka IIOK
https://m.edso0.ru/00ae1156

33

HonyquI/Ie U MPUMCHCHUC OCHOBaHMUI.

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156

34

AMdoTepHbIe OKCHUBI U THIPOKCHIBI

but6mmorekxa [IOK
https://m.edso0.ru/00ae1156

35

Kucnotsr: cocras, kinaccudukaius, HOMEHKIATypa.

bubnunoreka LIOK
https://m.edsoo0.ru/00ael1156
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36

dusnueckre U XUMHUYECKUE CBOMCTBA. BLITECHUTEILHEIN
psan merauioB H.H.bexerosa

bu6nmorexa [IOK
https://m.edsoo.ru/00ael1156

37

[Ipumenenune kuciot. MuHu- npoeKT «KHUCIOTHBIN JOXK b

bubnunorexa LIOK
https://m.edsoo.ru/00ael1156

38

Conu: coctaB, kiaccupuKaius, HOMEHKIATYpA.
duznueckue cBoiicTBa.

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

39

CrocoObl MOTy4YeHUsT COJICH.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

40

XUMHUYECKUE CBOMCTBA COJIeH

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

41

I'enetmueckas CBA3b MCXKY OCHOBHBIMHU KJIaCCaMH
HEOPTraHNYCCKUX COG)II/IHeHI/II\/'I.

bubmnoreka IIOK
https://m.edsoo.ru/00ael1156

42

['eneTnueckas cBsA3b MEKy OCHOBHBIMH KJIaCCaMH
HEOPraHWYECKUX COCTMHEHUN

bu6nmorexa LIOK
https://m.edsoo0.ru/00ael1156

43

Hucmpykmaosie no Th. Ilpakmuueckasn paboma Ne5
«Pewienue 3xcnepumenmanbHbvIX 3a0a4 no meme
«OcHOGHbIE KN1ACCHL HEOP2AHUYUECKUX COCOUHEHUT))

bubmunoreka IIOK
https://m.edso0.ru/00ae1156

44

O06o0011eHne, cucTeMaTu3alus, KOppeKus 3HaHUN, YMEHUN
1 HaBBIKOB yJaluxcs 1o reMme «OCHOBHBIE KJIacChl
HEOPraHMYECKUX COSAMHEHMI

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156

45

Konumponvnasa paboma Ne4 no meme «OchosHule Knaccol
HeOopP2anuYecKux cOeOUHEeHUIL)

but6mmorekxa [IOK
https://m.edso0.ru/00ae1156

46

AHanu3 KOHTPOJIBHON paboTHI

bubnunoreka LIOK
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https://m.edsoo.ru/00ael1156

Pasnea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas
cucTeMa Xumudeckux 3jemenToB JI. . MenaesieeBa.
Crpoenne atoMoB. XumMuueckasi ¢Bsizb. OKHCJINTEIBHO-
BOCCTAHOBHTE/IbHbIE PEAKIIUH

26

HepBLIe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XHUMHUYCCKUX
sneMeHToB. IloHsaTue o I'pynmax CXOAHbIX 3JICMCHTOB

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

[Tepnonnueckuii 3akon u [lepuoanueckas cucrema
xuMudeckux ayemeHToB M. . Menaeneena

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

HepHo;[qu(:Kaﬂ Ta6J'II/IIIa XHUMHUYCCKUX 3JICMCHTOB.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

Crpoenue aToma.

bu6nmorexa LIOK
https://m.edsoo0.ru/00ael1156

N30ToMmHEL.

bubmnoreka IIOK
https://m.edsoo.ru/00ael1156

OHepreTu4yeckue ypoBHU

bubnmorexa LIOK
https://m.edsoo0.ru/00ael1156

DneKTpoHHas opOUTaIbh

but6mmorekxa [IOK
https://m.edso0.ru/00ae1156

CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB
[Tepuonnueckoit cucremsl [. 1. Menneneena

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156

DOnekTpoHHas U rpadudeckue GoOpMyIIbl

but6mmoreka [IOK
https://m.edso0.ru/00ae1156
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10

DnekTpoHHas U rpadudeckue GopMyJIbl

bu6nmorexa [IOK
https://m.edsoo.ru/00ael1156

11

XapakTepucTuka XMMUYECKOTO 3JIEMEHTA I10 €r0
nojoxxeHuto B [lepuoauueckoii cucrteme /. . Menaeneena

bubnunorexa LIOK
https://m.edsoo.ru/00ael1156

12

3HaueHHE NePUOANYECKOro 3akoHa. JKU3Hb U AESTEIbHOCTD
JA.N.Meunneneena.

bubnuoreka [IOK
https://m.edsoo.ru/00ael1156

13

O06o06muienne, cucTeMaTu3amus, KOPpPEeKIus 3HAaHUN, YMEHUN
Y HaBBIKOB y4Jamuxcs 1o teme «llepuoamueckuii 3aKoH 1
CTPOCHHE aTOMay

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

14

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHNYCCKHX 3JICMCHTOB.

bubnuoreka [{OK
https://m.edsoo.ru/00ael1156

15

OcHOBHBIE BHUbI XUMHYECKOU CBSI3H.

bu6mmoreka IIOK
https://m.edsoo.ru/00ael1156

16

OcCHOBHBIE BUIbl XUMUYECKON CBA3U: KOBAJICHTHAS
HETIOJsIpHAsL.

bubnmorexa LIOK
https://m.edsoo0.ru/00ael1156

17

OcHOBHBIE BHUbI XHMHYSCKOM CBSI3U: KOBAJICHTHAS
ToJIApHasd.

bubmmoteka IIOK
https://m.edso0.ru/00ae1156

18

OcHoBHBIC BHU/JIBI XMMHYECKOM CBSI3U: HOHHAS.

bubnunorexa LIOK
https://m.edsoo0.ru/00ael1156

19

BaneHTHOCTh 3JIEMEHTOB B CBETE JJIEKTPOHHOM TEOPHHU.
CreneHb OKUCIIECHHUS.

but6mmorekxa [IOK
https://m.edso0.ru/00ae1156

20

[IpaBuna onpeneneHus CTENEHEN OKUCICHUS YIEMEHTOB.

bubnunoreka LIOK
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21

OrnpezenieHne CTENEHU OKUCIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

22

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkunu.

but6mmoreka [IOK
https://m.edsoo.ru/00ael1156

23

CocrapneHue ypaBHEHUN OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKLIUH.

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

24

O60061eHne, cucTeMaTu3alus, KOppeKuus 3HaHUH, YMEHUN
Y HaBBIKOB ydamuxcs 1o teme « CTpoeHHE BeIlecTBa.
XHUMUYECKask CBSI3h»

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

25

Konmponvnas paboma Ne5 no memam :«llepuoouuecxkuii
3AKOH U NEPUOOUUECKAA CUCIEMA XUMUYLECKUX
anemenmos /|.U.Menoeneeea. Cmpoenue amoma» u
«Cmpoenue seuecmea. Xumuueckasn c613o»

bu6anoreka LIOK
https://m.edsoo.ru/00ael156

26| AHann3 KOHTPOJIBHOW PabOTHI bubmuoreka [JOK
https://m.eds00.ru/00ae1156
Peseps &)
OO11ee KOJIMYECTBO YAaCOB IO IPOTrpaMMe 102
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiacce/ ['abpuensa O.C., Octpoymo N.I'., Cnaakos C.A., AkimnonepHoe o01iecTBo «M3marenscTBo
«IIpocsemienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe obmiectBo «M3narenbctBo «IIpocBemnieHue

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1) Xwumus. 8-9 knaccel. ba3oBelil ypoBeHb. MeToandeckne pekoMeHauu kK yueonrnkam ["adbpuensaa O.C., OctpoymoBa
nr.

2) T'abpuensu O. C. Xumus 9 kimacc Pabouas terpanp (IIpocsemicHre)

3) CnaaxoBa C.A. « IToypounsie pa3padorku mmo xumun. 8 kinace» (K YMK O.C. I'adpuensua (M.: [Ipoda))

4) T'aopuensn O. C., AkcénoBa U.B.« Xumus. MeToauueckoe mocooue. 8 ki (M.: [Ipoda))

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/

http://him.1september.ru/
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http://www.uroki.net/ - UROKI.NET.
http://www.alhimik.ru/
http://www.chemistry.narod.ru/

http://pedsovet.org/
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