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IHNOACHUTEJBHAS 3AIIMCKA

Pabouass mporpamma mo XumMum Juig oOyvarommxcst 8-9 Ki1accoB COCTaBJeHa Ha OCHOBE
TpebGoBanuii K pe3yipTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOW MPOTrpamMMbl OCHOBHOT'O
obmiero oOpa3zoBaHus, MpeacTaBieHHbIX B DenepanbHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oO0miero oOpa3oBaHusl, C Yy4€TOM paclpelesN€éHHbIX IO Kiaccam
MPOBEPSEMBIX TPEOOBAHUI K pe3yIbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00mero o0pa3oBaHus H DJIIEMEHTOB COJEpXaHHs, MpPEICTaBICHHBIX B
YHuBepcalbHOM KoAu(HUKaTope MO XMMHM, a TaKkke Ha ocHoBe lIpuMepHOIl mporpammsl
BOCIUTAHUS OOYyYarolUXCsl MPU TOJYYEHUH OCHOBHOI'O OOIIEro OOpa3oBaHHsl M C y4ETOM
Konuenmuu npenonaBanust yueGHOro npeaMera « XUMHs» B 00pa30BaTeNIbHbIX OpraHU3alusax
Poccuiickoit @eneparun, peann3yomux OCHOBHbBIE 00111e00pa3oBaTeabHbIe MPOrpaMMsbI (YTB.
Pemennem Komnerun Munnpocsemenus: Poccuu, nporokos ot 03.12.2019 N T1K-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMS»

Bknan yweOHoro mnpeamera «XUMMS» B JIOCTH)KEHHE L€JI€H OCHOBHOIO OOIIEro
oOpa3oBaHusi 00YCIIOBJICH BO MHOTOM 3HAY€HHEM XWMUYECKOW HAyKH B MO3HAHUU 3aKOHOB
MPUPOJIbI, B Pa3BUTUH IPOU3BOJMTEIBHBIX CHJ OOINECTBA W CO3JaHMM HOBOH 0a3bl
MaTepHabHON KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PaclpOCTpaHUIIa CBOE BIMSHHE HA BCE
00J1aCTH Y€JIOBEYECKOTO CYIIIECTBOBAHMS, 3a/1aJla HOBOE BHICHUE MHpPA, CTaja HEOThEMIIEMbIM
KOMITOHGHTOM MHPOBOM KyJIbTYpbl, HEOOXOJIHWMBIM YCIOBHEM >KHU3HHM OOIIECTBAa. 3HAHUE
XUMHUHU CITY>)KUT OCHOBOM /711 JOPMUPOBAHUS MUPOBO33PEHHUS UETIOBEKA, €ro MPEACTaBICHUN O
MaTepuaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMUPYEMBIC XUMHEH TIPEICTABICHUS
0 B3aMMOIIPEBPAIEHUSX SHEPTUH U 00 SBOJIOIMH BEIIECTB B MPHUPOJIE; COBPEMEHHASI XUMHUS
HalpaBJieHa Ha pelleHHe TI00aTbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOI, OSHEPreTMYEecKO, NHUIIEeBOM U 3KOJOrMyeckol OezomacHocTH, MpobdiieM
3paBOOXPaHECHHS.

B ycnoBusix BoO3pacTalomiero 3HAYEHUS XUMUM B JKM3HH OOIIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XUMHYECKOTO 00pa3oBaHusi. B miaHe conuann3anuu OHO SIBISIETCS OJHUM
U3 ycinoBui (pOpMUPOBAHUS UHTEIJIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHAL.

CoBpeMEHHOMY YEJIOBEKY XWMHYECKHE 3HAHUS HEOOXOAMMBI IS MPUOOPETCHHS
OOILIEKYJIBTYPHOTO YPOBHS, TO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO
y4acTBOBATh B MHOTOOOpa3HON JKM3HHM O0OIIeCTBa, Ui OCO3HAHHS Ba)XHOCTH Pa3yMHOTO
OTHOLIECHUSA K CBOEMY 3JI0POBBIO U 3JOPOBBIO APYTHUX, K OKPYKAIOIIEH TPUPOTHON cpeae, st
rPaMOTHOT'O MOBEJECHUS MPU UCIIOIb30BAaHUM PA3IMYHBIX MAaTEPUATIOB U XMMHUUYECKUX BEIIECTB
B IIOBCEJHEBHOM JKU3HU.

Xumudeckoe oOpa3oBaHHME B OCHOBHOM IIIKOJIE SBJISETCS 0a30BBIM IO OTHOIICHUIO K
cucTeMe OO0IIero XMMuueckoro oobpaszoBaHusi. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO peanu3yeT MPHUCYIIHME OOIeMy XHMHUYECKOMY OOpa30BaHHUIO KIIFOYEBBIE IIEHHOCTH,
KOTOpBIE OTpakaloT TOCYAapCTBEHHBIC, OOIIECCTBCHHBIC M WHIWBHAyaJIbHbIC MOTPEOHOCTH.
OTUM oOmpenenseTcs CYIHOCTh OOIIel cTparerun OOydYeHHs, BOCIMUTAHHUS W Pa3BUTHUS
00y4Jaronuxcsi CpeIcCTBaMu y4eOHOTO MpeaMeTa « X UMHUSI».

Wzydenune mpeamera: 1) crocoOCTBYeT pean3alldd BO3MOYKHOCTEH Ui CaMOpa3BUTHS U
(dbopMuUpoBaHUsI KyJIbTYypPbl JHYHOCTH, €€ 00mIeH U (QYHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMHUPOBAHKME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB HUX
CaMOCTOSITEJIbHOM y4eOHOU JAESATENbHOCTH, SKCHEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOAMMBIX KaK B MOBCEJHEBHOM JKM3HHU, TaK U B MpodeccHoHaATbHOU



JCSITeTbHOCTH; 3) 3HAKOMHUT CO CHCIU(PUKONH HAyYHOTO MBINUICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €AUHCTBO MPUPOJBI U YEIOBEKA, SBIISIETCSA OTBETCTBEHHBIM 3TallOM B
(GOpMUpPOBAaHMHM ECTECTBCHHO-HAYYHOW TPAMOTHOCTH TOAPOCTKOB; 4) crocoOcTByeT
(GOpMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YeJI0BEKY, BHOCHT CBOM BKJIAJ] B DKOJIOTMYECKOE 00pa30BaHUE IKOJIHHUKOB.

HazBannble HampaBieHus B 0Oy4eHUH XUMHUHU OOECIEYMBAIOTCS CHEHM(PHUKON comepKaHMs
npeaMeTa, KOTOPBIN SBJISETCS MeJaroruuecky aJanTUPOBaHHBIM OTpa)keHHeM 0a30BOM HAYKHU
XUMHU Ha ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xumuum OCHOBHOW IIIKOJBI OPHUEHTHPOBAH HA OCBOEHHE OOYYaIOIIMMHCS OCHOB
HEOPraHUYeCKOW XUMHUU W HEKOTOPBIX MOHITHH M CBeACHUH 00 OTAENbHBIX OO0BEKTax
OPraHNYEeCKON XUMHHU.

CtpykTypa coaepkaHus mpeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO MOAXOJa K €ro
n3ydyeHuro. CoaepkaHuEe CKIAAbIBAECTCS M3 CHUCTEMBI MOHATUA O XUMHUYECKOM JJIEMEHTE M
BEILIECTBE U CHUCTEMBbI MOHATHUM O XUMHUYECKOM peakiuu. O0e AT CHCTEMBI CTPYKTYpPHO
OpPraHU30BaHBI MO MPUHIUITY MTOCIEA0BATEIILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX
MPEICTABICHUA PA3HOTO YPOBHSA. AaTOMHO-MOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCErO
ecrecTBO3HaHus, ypoBHs [lepuoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHa
XUMHUHU, YYEHUS O CTPOGHHHM aroMa W XHUMHUYECKOM CBA3M, TMPEJICTaBICHUA 00
JJIEKTPOJIUTUYECKON  JUCCOLMAIMM  BEMIECTB B  pacTBOpax. [e€OpeTHYEeCKHe 3HaHMS
paccMaTpuBalOTCSl Ha OCHOBE OMIUPHUYECKHA TOJIYYEHHBIX W OCMBICIEHHBIX (DaKTOB,
pPa3BHUBAIOTCS TOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSSA (PYHKIIUU
OOBSICHEHUS! W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS] U TIOJIyUYECHUS U3yYaeMBbIX BEIIECTB.

Takass opraHuzanusi cojaepKaHHsi Kypca CIIOCOOCTBYET TMPEACTABICHUIO XUMHUYECKOM
COCTABJIAIOIIEH HAy4YHOM KapTHUHBI MHUpa B JIOTHKE €€ CHUCTEMHOM MNPUPOAbL. Tem cambIM
obecreunBaeTcsi BO3MOKHOCTh (DOPMUPOBAHUS y 00yYarOMUXCSl [IEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHUIO U METOJaM MO3HAHWS B HayKe. BaHO Takke 3aMETUTh, YTO OCBOCHHE
COAEpPKAHUSL Kypca MPOUCXOAUT C MPHUBJICYEHHUEM 3HAHWI M3 pAHEE M3YUYCHHBIX KYpCOB:
«Oxpyxatomuiit Mmup», «buonorus. 5—7 knaccb» u «dPu3uka. 7 Kiace».

HEJIN U3YYEHUA YYEBHOI'O HPEJIMETA «XUMMUS»

K HampaBieHHI0 NEpBOCTENEHHOM 3HAYMMOCTH IMIpU peanu3anuu o0pa3oBaTEIbHBIX
byHkumii npeamera «XUMHS» TPAJAULMOHHO OTHOCAT (HOPMUPOBAHUE 3HAHUN OCHOB
XMMHAYECKOW HAyKM KaK oOO0JIacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTHUECKOH
JESATEIIBHOCTH 4YEJIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHMPOBOM KyJbTYpbl. 3ajaya
IpeaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUI — Ba)KHEHIIHUX (aKTOB,
NOHATUM,  3aKOHOB W TEOPETUYECKHX  MOJOKEHHWH,  JOCTYyNHbIX  0000OLIeHHuH
MHUPOBO33PEHUECKOI0 XapakTepa, S3bIKa HAayKHM, 3HAHUH O HAy4YHBIX METOJAaX HW3Yy4YECHMs
BEIIECTB M XUMUYECKHUX PEAKIUH, a Takke B (OPMUPOBAHUN U PA3BUTUU YMEHUH U CIIOCOOOB
JESITEIbHOCTH, CBA3aHHBIX C IJJAHUPOBAHHMEM, HAOJIIOJAECHUEM M IPOBEICHUEM XMMUYECKOTO
IKCHEPUMEHTA, COOJIIOJIEHMEM TIpaBUi 0€30macHOro oOpalieHust ¢ BEIIeCTBaMU B
IOBCEIHEBHON KU3HU.

Hapsiny ¢ 3TuM 1enu u3yyeHus npeaMera B MPOrpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOro ooOmero ooOpa3oBaHusi. CerogHs B
oOpa3oBaHuM 0c000 3HAUMMOM MPU3HAETCS HAINpPaBICHHOCTh OOyYEHHUs Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, (popMHUpoBaHHE €€ HMHTEJUIeKTa W o0med KyiabTypbl. OOydeHue
YMEHHUIO YYUTHCS M MPOJOJIKATh CBOE 00pa30BaHUE CAMOCTOSITENIbBHO CTAHOBUTCS OJHOMN W3
BaKHEHIINX (PYHKUMNA y4eOHBIX IPEIMETOB.



B cBs3u ¢ 5TUM Ipy M3y4YEHUU IpPEeAMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAUCHUE
npuoOpesu Takue e, Kak:

(dbopMuUpoBaHHE MHTEIJIEKTYAIbHO PA3BUTOM JMYHOCTH, TOTOBOI K cCaM0O00pa30BaHMUIO,

COTPYAHUYECTBY, CAMOCTOSATEILHOMY IIPUHATHIO PEHICHNH, CIOCOOHON aAanTUPOBATHCS K

OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU,

HaMpaBJIeHHOCTh 00YUYEHHUsI HAa CUCTEMAaTUYECKOe PUOOIIEHHUE yUaIIUXCs K

CaMOCTOSITEJIBHOM MTO3HABATEIbHOU JEATEIBHOCTH, HAYYHBIM METO/1aM IIO3HAHUS,

(GOopMHUPYIOINUM MOTUBALIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUH;

oOecreyeHue yCIOBUM, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YyYaIOIUMHUCS OMBITA

pa3HOOOpa3HOM JEATSILHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOUCBBIX

KOMITETCHIIM ), UMCIOLINX YHUBEPCATbHOE 3HAYCHHUE [T PA3ITUYHBIX BUJIOB JICATCILHOCTH;

(dbopMupoBaHie YMEHUN OOBSACHATH U OLICHUBATD SIBIICHUS OKPY’KaIOLLEro MUpa Ha

OCHOBAHUY 3HAHMM U OIBITA, NOJYYEHHBIX [TPU U3YUCHUN XUMUH,

(dopMupoBaHHe y 00y4aroIUXCsl TYMAaHUCTUUECKUX OTHOLIEHUHM, TOHUMAaHUs IEHHOCTH

XUMHYECKUX 3HAHUMU I BBIPAOOTKHU IKOJIOTMUECKH LIETIECO00Pa3HOro MOBEACHMS B OBITY U

TPYZIOBOU JAEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOLIEN ITPUPOIHON

Cpensl,

pa3BUTHE MOTUBAIMHU K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHSI O0IIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodusist ¥ HaPaBIIEHHOCTH JaTbHEHIIero 00y4eHus.

MECTO YUEBHOI'O IPEAMETA «XUMMHUS» B YUEBHOM IIJIAHE

B cucreme oOmiero o6pazoBanus « XUMHS» IPU3HAHA 00s3aTEIBbHBIM YU€OHBIM MPEIMETOM,
KOTOPBIN BXOAUT B COCTaB MPEAMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE TIPEIMETHI».

VY4eOHBIM MIIaHOM Ha €€ u3ydeHue oTBeIeHO 136 yueOHbIX 4acoB — 10 2 4. B HEACNIO B 8 U
9 kyaccax COOTBETCTBEHHO.

COILEPKAHUE YYEBHOI'O IPE/IMETA

8 KJIACC

IlepBoHavajbHbIe XUMHUYECKHE TIOHATHSA

[Ipenmer xumuun. Poins xuMuu B xu3HU desioBeka. Tena u BenjectBa. Gusnueckrne CBOMCTBA
BELIECTB. ArperaTHOe COCTOsIHME BeulecTB. [oHsATHE 0 MeTOaX MO3HAHUS B XUMUU. XUMHUS B
cucteMe Hayk. Uucteie BemecTBa U cMecu. CiocoObl pa3/ieIeHUs: CMECei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie
U CJIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumunyeckasi popmyna. BaareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiectB. OTHocHUTeNnbHAas aTOMHas Macca. OTHOCUTENbHas MOJEKYJspHas Macca.
MaccoBast 107151 XMMHUYECKOTO JIEMEHTA B COCAMHEHUH.

duznyeckue M XUMHUYECKHE SIBICHHUS. XHUMHUYECKas peakuuss M e€ MNpHU3HAKU. 3aKOH
COXpPAaHEHMsSI MAaccChl BELIECTB. XHUMHYECKHe YypaBHeHUd. Kinaccupukauus XUMHYECKHX
peakiuii (COeTUHEHNUs, Pa3IOKEHHsI, 3aMEIICHHsI, 0OMEHa).

XHUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, ¢ MpaBUjaMu pabOThl B
naboparopur U npuéMaMu oOpaileHuss ¢ JabopaTOpHBIM O0OpYIOBaHUEM; H3YUYEHHE U
onucaHue (U3NYECKUX CBOWCTB 0Opa3LlOB HEOPraHMYECKHX BEILECTB; HAOIIOACHHE
¢usnuecknx (MIaBIeHHE BOCKA, TasHHE JIbJa, PACTHpPaHUE caxapa B CTYIKE, KHIICHHE H
KOHJICHCAIIMSI BOJBI) U XMMHUYECKUX (TOpeHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJIOKH,



B3aMMOJICHCTBUE MeJIa C KHUCJIOTOM) SIBJICHHWU, HAOJIOJCHHE | OINHCAaHHE TPU3HAKOB
MPOTCKaHMsI XMMUYCCKUX peakiuil (pa3jiokeHHue caxapa, B3auMOJICHCTBHE CEPHOU KUCIIOTHI C
XJIopuaoM Oapusi, pasnoxkeHue ruapokcuaa Mmenu(ll) mpu HarpeBaHuuW, B3aUMOJCHCTBUEC
xene3a ¢ pactBopoM conu menu(ll)); u3ydenue cnocoO6oB pasneneHus cMeceit (C TOMOIIbIO
Maruuta, (QWIBTPOBAaHWE, BHIMAPUBAHHE, ITUCTWUIALMSA, Xpomarorpadus), MpPOBEICHHUE
OYMCTKHA TOBAapEHHON COJNHU;, HAONIOJIEHWE W OINHCAHHWE PEe3yJIbTaTOB MPOBEJCHUS OIIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHUsl  MAacChl;  CO3JaHME  MOJENIEd  MOJEKYJ
(II1apOCTEPKHEBBIX).

BaxHeiimue npeacTraBuTe M HEOPraHMYECKMX BeleCTB

Bo3nyx — cMmech razo. CoctaB Bo3ayxa. Kuciopoa — 3J1€MEHT UM MPOCTOE BEIIECTBO.
Haxoxaenue kuciopoga B mnpupoje, (U3HYECKHE W XMMHYCCKHE CBOWCTBA (peakiuu
ropenusi). Oxkcuapl. [lpumenenne kuciaopoga. CrocoObl TONYyYeHUs KUCIOpoJa B
nmabopaTopuu ¥ MpOMBITIEHHOCTU. KpyroBopoT kucinoposa B pupojie. O30H — atoTpoIHas
MoaudUKaIus KUCIOPOIa.

TemnoBoil 3(pQpeKkT XuUMUYECKOM peakluH, TEPMOXHMUYECKHE YpPaBHEHMs, 3K30- U
SHJOTEPMHUUYECKUE peakiuu. TOIIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3(pdexTa, pa3pylieHHe 030HOBOIO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoje, pusndeckue
Y XUMHYECKHUE CBOMCTBA, MIPUMEHEHHE, CIIOCOOBI MoayueHusi. KucnoTe u comm.

KonnuectBo BemectBa. Moiab. MomnspHass macca. 3akoH Aoraapo. MolsipHbld 00BEM
ra3oB. Pacuérel 1o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Bona kak pactBopurtens. PactBopsl. HaceliieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpMMOCTH BemiecTB B Boje.MaccoBas 10Jig BEUIECTBA B
pacTBope. XMMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUA. Posib pacTBOPOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopot BOjbI B PHUPOE. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa M OYHCTKA
MPUPOHBIX BOJI.

Knaccudukamuss Heopranmueckux coeauHeHui. Oxcuasl. Krnaccudukanus OKCHIOB:
coneoOpasyromue  (OCHOBHBIC, KHCIOTHbIC, aM(OTepHbIE) U  HECoJeoOpa3yromIHe.
Homenknatypa okcuaoB (MEXIyHapoAHas W TpHUBHaibHas). DHU3UYECKHE U XUMHYECKHE
cBOMCTBa OKCUIOB. [lomydenne okCcuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: IIEIOYM U HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknaTypa ocHoBaHui (MeXIyHapoaHas W TpuBHalbHas). DU3MUYECKUE U XHUMHUYCCKHUEC
cBoMcTBa OCHOBaHMM. [lomydyeHre OCHOBaHMM.

Kucnorel. Knmaccudpukanus kucinor. Homenknarypa Kucior (MEXIyHapoaHas |
TpuBHaJbHAs). DU3NYECKHE M XUMHUYCCKHE CBOWCTBA KHCIOT. PsJl aKTUBHOCTH METaUIOB
H. H. bekerosa. [lonyyeHnue kucior.

Comu. Homenknarypa coseit (MexIyHapoIHas ¥ TpUBHAIbHAS). DU3HYCCKUEC U XUMUYCCKHEC
cBoicTBa coJiel. [lonydyeHue conen.

I'eneTnyeckas cBs3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUIA.

XVWMHMYECKUN HKCIIEPUMEHT. KayeCTBEHHOE ONPEAENICHUE COAEp)KaHMUs KUcCIopoda B
BO3/IyX€; TMOJy4YeHHue, coOWpaHHWe, paclo3HABAHHUE M U3YYEHHE CBOMCTB KHCIOPOJA;
HaOIIOJIeHNE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS U
npekparieHus ropeHus (mojkapa); O3HaKOMJICHHE C OOpas3llaMd OKCHIOB M OIHCAHHE HX
CBOWCTB; MOJIy4eHHE, COOMpaHHe, paclo3HaBaHUEe M M3Y4YCHHE CBOMCTB Bojopojna (ropeHue);
B3auMojelicteue  Bogopoga ¢ okcugom  wmeau(ll)  (BO3MOXKHO — HMCHOIB30BaHHUE
BHJICOMATEPHAIIOB); HAOIIOJEHUE OOpAa3lloB BEHIECTB KOJUYECTBOM 1 MOJIb, HCCICIOBaHHUE
O0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTBIO; TMPUTOTOBIICHHE
pacTBOPOB C OMNpPEIEIEHHOW MacCOBOWM J0JIEM PACTBOPEHHOTO BENIECTBA; B3aUMOJICHCTBUE



BOJIBI ¢ MeTa/ulaMu (HATpUeM M KaibiiueM) (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB);
ONPEACIICHUE PACTBOPOB KHUCJIOT M WIEIOYEH C IOMOLIBIO HHIAMKATOPOB; HCCIEAOBAHUE
00pa3IloB HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB; HAOJIOJICHUE U3MEHEHUS OKPACKH
WHIMKATOPOB B PacTBOpax KUCJIOT U IIeNIoueH; uyueHue B3aumoeiicteus okcuna meau(ll) c
pacTBOPOM CEPHOM KHCIIOTHI, KUCJIOT C METAJJIaM{, PEaKlHMil HeUTpanu3aluu, MOJIy4YeHUe
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTajljla APYrMM M3 pacTBOpa COJH;
pelieHue HSKCIEPUMEHTANbHBIX 3aJad 1o TeMme «BakHeilline Kiaccbl HEOPraHUYECKHX
COEIMHEHUI».

Hepuoanyeckuii 3akoH u Ilepumoamueckasi cucrema xuMu4yeckux viemenros /JI. U.
Menpeseena. Crtpoenue aTOMOB. XumMmnueckasi CBA3b. OKuCcINTEIBLHO-
BOCCTAHOBHTEJIbHbIE PeaKIuu

[TepBbie MOMBITKN KJIACCU(PUKAIIMN XUMHYECKUX AJIEeMEHTOB. [IoHSATHE O Tpymnmax CXOIHBIX
95ieMeHTOB  (IIEOYHBIC W IIEJOYHO3EMEIbHBIC METallbl, TaJlOTCHbl, HHEPTHBIC Ta3bl).
DnemMeHTbl, KOTOpble 00pa3zyroT aM(OTEPHbIE OKCUIBI U TUAPOKCHU/IB.

[lepuoanueckuit 3aKOH. [Tepuonnueckas CHUCTEMA  XMMHYECKHX  DJIEMEHTOB
. . MenpneneeBa. Koporkonepuoanas u mHHOnepuoaHas ¢opmsel I[lepuoanyeckoit
cucrteMbl xumuyeckux dsieMeHToB JI. WM. Menneneesa. Ilepuonst m rpynnsl. dusnyeckui
CMBICJI TOPSAKOBOIO HOMEPA, HOMEPOB NEPUOJAA U TPYIIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOeHUE NEKTPOHHBIX
ob6onouek atomoB mepBbIx 20 xumudeckux 3yeMeHToB Ilepmommueckoit cucremsl J[. U.
MenaeneeBa. XapakTepUCTHKA XMMUYECKOTO 3JIEMEHTA I10 €ro MnojoxeHuto B [lepuoguyeckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIlmaM U nepuoaaMm. 3HadueHue Ilepuonnueckoro 3akoHa u
[Tepuoandeckoil CHCTEMBI XUMUUYECKHX 3JIEMEHTOB JUIsl pa3BUTHUA Hayku U mpaktuku. . .
MenaeneeB — y4EHBIN U TPaXKJaHUH.

Xumuieckas CBSI3b. KoBanenTtHas (monspHast u HETIOJISIpHAT ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucnenud. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoieccel okucneHus
Y BOCCTAaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHUYECKUNA JKCIIEPUMEHT. H3y4YeHHE OO0pa3lloB BEIIECTB METAIOB U HEMETAJIOB;
B3aMMOJICVCTBHE THIPOKCHIA [IMHKA C pAaCTBOPAMHU KUCJIOT U IIEJIOYEH; MPOBEICHUE OMBITOB,
WLTIOCTPUPYIOIINX  TPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (ropeHue,
PCaKIMK Pa3IoKECHUs, COCIMHCHU).

MexknpeameTHbie CBSA3H

Peanu3zanusi MeXNpeaMEeTHBIX CBS3€H NMPU H3yUYEeHWH XUMHUHU B 8 KJlacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSATHH, TaK U TOHSITHH,
SABJISIFOLMXCS. CHCTEMHBIMHU JIJIS1 OTZI€NIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mre ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PakT, runoresa, Teopus, 3aKOH, aHAJIN3,
CUHTE3, Kiaccuukanus, MNepUOJUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT, MOJEIMPOBAHHE,
W3MEpPEHHE, MOJICIIb, SIBJICHHE.

dusuka: Marepusi, aroMm, DJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUYECKU 3apsj, BeEIlecTBO, Teno, o0BEM, arperatHoe
COCTOSIHME BEIIECTBA, ras, (pu3nyeckue BEIUYWHBI, CIUHUIIBI U3MEPEHUs], KOCMOC, TUTAHETHI,
3BE311b1, ConHIle.

buonorus: dotocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE UCKOIIAEMBbIE,
TOILIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XuMH4YecKasi peaKkums

Ilepuoanueckuit 3aKOH. [Iepnonnueckas CHUCTEMAa  XMMHYECKHX  DJIEMEHTOB
. . MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KallMsl, KalbLUs U UX COCAMHEHUH B COOTBETCTBHM C
MIOJIOXKEHUEM 3JIEMEHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XWMHUYECKOW CBA3U. THUIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMICTB BEUIECTBA OT THUMNA KPUCTAIIMYECKON PEIIETKM M BHJIA XUMHYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKMX BeHmeCTB (MEXKIyHapoaHas U
TpuBHalbHasA). XWMHYCCKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K pPa3IMYHBIM Kiaccam
HEOPraHWYECKUX COEAUHEHUM, TeHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX peakidil MO pa3jiryHbIM MpHU3HaKaMm (10 YHCIy W COCTaBy
Y4acTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(dEeKTy, MO0 H3MEHEHHIO CTEleHEH
OKHCJICHHMSI XUMHUYECKHX 3JICMEHTOB, TI0 OOPAaTHMMOCTH, 10 YYaCTHIO KaTajau3aTopa). DK30- W
SHJIOTEPMUUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTne o ckopoctu xumudeckor peaknuu. [loHsiTHe 00 0OpaTHUMBIX M HEOOPATHMBIX
XUMHYECKUX peakuusax. [IOHSATHE O TOMOreHHBIX M TIeTepOreHHbIX peakuusax. llonsrue o
XUMHYECKOM paBHOBecHH. DakTophl, BIUAIOLNIME HAa CKOPOCTh XMMHUYECKOM pEakUuu |
MOJIOKEHNE XUMUYECKOT0 PABHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENILHBIC ~ PEAKIUU, DSJEKTPOHHBINM OajaHC OKUCIUTENbHO-
BOCCTAHOBUTENIBHOW peakiuu. CocTaBlieHHE YPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOJIb30BaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOIUTUYECKON IHUCCOLMALUU. DJIEKTPOIUTHI M HE3IEKTPOJUTHl. KaTuoHsl,
AHUOHBI. MeXaHM3M JHCCOIMAllMM BEIIECTB C PA3JIMYHBIMH BUJAMH XHUMHUUYECKOW CBSI3H.
Crenens aucconuaiuu. CUIbHBIE U CTa0bIe JIEKTPOIUTHI.

Peakiuu monHoro obmeHa. YCIIOBUsI MPOTEKAHMS PEaKIMii MOHHOTO OOMEHa, IMOJHBIC U
COKpall€HHbIE NOHHBIC YpaBHEHMs peakuuii. CBOMCTBA KUCIOT, OCHOBAHHUM U COJIEM B CBETE
MpeACTaBICHUN 00 JJIEKTPOIUTUYECKON aucconuanuu. KauecTBeHHbIE pPEaKIMd HAa HOHBI.
[TonsiTHE O THAPOIU3E CONEM.

XUMUAYECKUA SKCIEPUMEHT: O3HAKOMJIEHME C MOJECHSMH KPUCTAUIMYECKUX PEETOK
HEOPraHUYeCKHUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX
BEIICCTB (XJIOpHUIa HATPUS); MCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUu OT
BO3JICHCTBUS Pa3IMUHbIX (HaKTOPOB; HCCIIEOBAaHUE SIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB,
mporiecca  JAWCCOIMAIMM  KUCJIOT, Iieqoueli u  coyied  (BO3MOXKHO — HCITOJIb30BaHHE
BUJICOMATEPUAIIOB); TIPOBEACHUE OMBITOB, WILTIOCTPUPYIONIMX MPU3HAKU MPOTCKAHUS PEAKIIHIA
HOHHOTO OoOMeHa (oOpa3oBaHHME OCajKa, BBIICICHHE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPhl  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX — peakiuii  (ropeHue,
PEaKIU Pa3I0KEHHUs, COCAMHEHNS); PACIIO3HABAHNE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKLMil Ha MOHBI; PEIICHUE YKCIIEPUMEHTAJIbHbIX 3a/ad.

HemeTasibl 1 MX COeIMHEHM ST

O6m1as xapakTepucTrka rajoreHoB. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTePHBIE CTENEHU
okucieHus. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIECTB — TaJIOTEHOB. XUMHUUYECKHE
CBOMCTBa Ha mpHMepe XJjopa (B3auMOACWCTBUE C MeTalllaMH, HEMETaJUIaMH, MIEJI0YaMHu).
XnopoBogopoa. CoisiHasg KHCJIOTA, XUMHUYECKHE CBOWCTBA, TIOJIyYEHHE, NPUMECHEHUE.
JlelictBrue XJjiopa W XJOPOBOJOPOAA HA OPraHU3M YEJIOBEKAa. BakHeWine XJIOpUIbl U UX
HaXO0XIEHUE B IPUPOJIE.



OOmast xapakrepuctuka d1eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIICHU OKUCIICHUSI.

Crpoenue u pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJUIOTPOIHbBIE
MOJIU(UKAIIMK KUCIOPOAa U cepbl. XUMHUECKHE CBOMcTBa cepbl. CepoBOAOPOA, CTPOEHHE,
busznueckue M XuMuueckue cBoircTBa. OKCHUIBI cepbl KaK TMPEJICTABUTENH KHCIOTHBIX
okcuoB. CepHasi KMCI0Ta, GU3UUECKUE U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeJICTaBUTEIs
KjJacca KHCIOT ©  cnenupuyeckue). XHUMHUYECKHE PEaKIMH, JISKAIlHe B  OCHOBE
MPOMBIIIJIEHHOTO crnocoba monyuyeHus: cepHoil kucnotel. [lpumenenue. Comm cepHoM
KHCIIOTBI, KayeCTBEHHasl peakius Ha cyibgar-uoH. HaxoxneHue cepel U €€ COeMHEHUN B
npupojie. XUMHYECKOE 3arpsi3HCHUE OKPY)KAIOLICH Cpellbl COCIUHEHUSMH Cepbl (KUCIOTHBIC
JOXKTH, 3arpsi3HEHHE BO3lyXa U BOJIOEMOB), CITOCOOBI €ro MPEI0TBPAIICHUSI.

OOmas xapakTepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUS.

A3o0T, pacnpocTpaHeHHe B NpHUpoje, (U3MYECKMe M XUMHUYeCKHe cBoiicTBa. Kpyrosopor
a3oTa B mOpupoje. AMMHAK, €ro (U3MUYECKHE M XUMHUYECKHE CBOICTBA, MOJIyYyeHUE U
npuMeHenne. Comu amMMOHUS, MX (QHU3NYECKHE M XHUMHUYECKHE CBOICTBA, NPHUMEHEHHE.
KauecTtBeHnast peakinus Ha MOHBI aMMOHHMA. A30THas KHCJIOTa, e€ MmojlyueHue, pusnueckue u
XHUMHUYECKUE CBOHCTBAa (0OIIME Kak TPEACTaBUTENs Kiacca KHUCIOT U crenupudeckue).
Hcnonb30BaHre HUTPATOB M COJEM aMMOHHUS B KadyeCTBE MHMHEPAIbHBIX YI00pEHUI.
XuMHYECKOe 3arpsi3HEHHE OKPY)KAIOLIeH cpelbl COeNMHEHUSMH a30Ta (KUCIOTHBIE TOXKH,
3arpsi3HEHUE BO3/IyXa, MIOYBBI M BOJJOEMOB).

®docdop, amnorponHsie Momudukanuu ¢ocdopa, PuzNUecKkHe M XUMUYECKHUE CBOMCTRBA.
Oxcun dhochopa(V) u hochopHast KucioTa, GU3NIECKHE U XUMUIECKHE CBOMCTBA, MOJyUYCHHE.
Hcnonb3oBanue GocharoB B kKauecTBE MUHEPATBHBIX yI00pEHUI.

Obmas xapakrepuctuka 3jeMeHTOB IV A-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAM(HUKAIMHU, pacHpoCTpaHeHHEe B MpHUpoAe, (U3HUecKue u
XUMHUYecKHe cBoiicTBa. Aacopouus. Kpyrosopor yriepona B nmpupoae. OKcubl yriiepoaa, ux
¢usndyeckne W XUMHUYECKHWE CBOWCTBA, [ICMCTBHE HA JKUBBIC OPTaHHU3MBI, TOJIYUYCHHE
U IPAMEHEHHE. DKOJOTHYEeCKre MpoOiieMbl, cBsi3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa
IJI00aJIbHOTO TOTEIJIEHUS KJIMMATa; MapHUKOBBIA 3(PQeKT. YroapHas KUCI0Ta U €€ CONH, UX
¢u3nvyeckre U XMMHUYECKHE CBOWCTBA, MONIy4YeHHEe U puMeHeHne. KauecTBeHHas peakiusi Ha
kapOoHnar-monsl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIWIMHE, NPOMBIIUICHHOCTH H
CEJILCKOM XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKHUX BEHIECTBAX KaK O COCIUHEHMSAX Yriepoja
(MeraH, 9TaH, STWJICH, alETWICH, 3TaHOJ, DJIMIEPHUH, YKCyCHas Kuciora). VX coctaB u
xuMuueckoe crtpoeHue. [loHaTne 0 OMONOrMYECKH Ba)KHBIX BeEIIECTBAaX: XUpax, Oenkax,
yIiaeBoJax — M WX POJIM B XXKU3HU dYelloBeka. MarepuallbHOE €JIMHCTBO OpPraHHYECKHX U
HEOPraHMYECKHUX COCTMHEHUH.

Kpemuuit, ero ¢usnueckue W XHUMHUYECKHE CBOICTBA, MOJIy4YeHHE W TMPUMEHEHHE.
Coenunenust kpeMHusi B mpupoge. OOmme mnpencraBieHus o0 okcuae kpemuws(lV) wu
KpeMHHEBOH kucnore. CHIIMKAThI, HX HCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TIPOMBIILIICHHOCTH.
Baxkueiiime cTpouTeNbHbIE MAaTepUANbl: KEPAMHKA, CTEKIIO, LEMEHT, OETOH, KeIe300€TOH.
[IpoGnembl 6€30MaCHOr0 UCIOJIB30BAHMS CTPOUTEIBHBIX MAaTEPUATIOB B TIOBCETHEBHOM KU3HHU.

XUMHUYECKUNA DJKCHEPUMEHT. H3y4YeHHE O0O0pa3lloB HEOPraHMYEeCKHX BEIIECTB, CBOWCTB
COJITHOM KHCIJIOTHI; MPOBEJACHHE KAYECTBEHHBIX PEAKUUN Ha XJIOPUA-UOHBI U HAONIO/ECHUE
NPU3HAKOB WX TPOTEKAHWS; OIBITHI, OTpaKarouiue (U3NYeCKHne M XHUMHYECKHE CBOWMCTBA
raJJOreHOB U X COEAMHEHHH (BO3MOXKHO HCIIOJIh30BaHUE BHICOMATEPHAIIOB); O3HAKOMIICHHUE C



oOpa3iaMu XJIOpUIOB (raIOTeHUIOB); 03HAKOMIICHHE ¢ 00pa3iiaMu Cepbl U €€ COCTUHCHUSIMU
(BO3MOXXHO KCIIOJIb30BAaHUE BUICOMATEPHAIOB); HAOIOJCHHUE MpoIlecca OOyIIIMBaHUS caxapa
MOJ JIEWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI; U3YYEHHE XUMHUYECKHX CBOMCTB
pa30aBICeHHON CEpHOW KUCIOTHI, MPOBEIEHHWE KAYECTBEHHOW peakiuu Ha Cylb(ar-uoH u
HaOIr0JIeHNEe TIPU3HAKa e¢ MPOTEKAaHMS, O3HAKOMJICHHE C (PM3WYECKHUMH CBOWMCTBAMHU a30Ta,
dbochopa m uX coemuHeHHH (BO3MOKHO HCIIONIB30BAHWE BHMICOMATEPHAIOB), OOpasamu
a30THBIX M (OCHOPHBIX YIOOpCHMIA; TOJIydeHUEe, COOMpaHHE, paclo3HaBaHUEC W H3yYCHHUE
CBOWCTB aMMHaka; MPOBEJCHNE KAaYeCTBEHHBIX pEakKIMii Ha MOH aMMOHMS U ¢ocdaT-uoH u
M3y4YeHUE TMPU3HAKOB HX MPOTEKaHUs, B3aWUMOJCHCTBUE KOHLEHTPUPOBAHHOW a30THOMN
KHCJIOTBI € Meapio (BO3MOXKHO HCITOJIb30BaHUE BHUACOMATEPHANIOB); HM3YYCHHE MOJEIICH
KPUCTAJUTMYECKUX PemETOK anmasa, rpadura, (yuiepeHa; O3HAKOMJICHHE C MPOIECCOM
aZcopOIMU PacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTHUBOTa3a;
noJiyueHue, coOupanue, pacro3HaBaHUE W U3yUYECHHE CBOWMCTB YTJIEKHUCIIOTO Ta3a; MPOBEACHUE
KaueCTBEHHBIX pEaklWii Ha KapOOHAT- M CHJIMKAT-UOHBI U U3Y4Y€HHE TMPU3HAKOB HX
MPOTEKAHUsA; O3HAKOMIIEHME C TMPOAYKIHEH CUJIMKATHOM IPOMBIIUIEHHOCTH; PEIICHUE
AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaKHEeNIIne HEMETAUIbl U UX COCTUHEHUS.

MeTa/iibl M MX COEIMHEHUS

OOmas xapakTepucTHKa XHMHYECKHX DJJEMEHTOB — METAZIOB Ha OCHOBAaHHH HX
nonoxenuss B Ilepuomuueckorn cucreme xumuueckux isneMeHToB [I. . MenneneeBa u
cTpoeHuss aromoB. CTpoeHHME MeETaUIoB. MeTauiMyeckas CBsI3b M MeETaJInYecKas
KpHUCTaJUIMYECKas peuérka. IIeKTPOXUMUYECKUHN psiJl HANIPsSHKeHU MeTauioB. Ousnueckue u
XUMUYECKHE CBOMCTBa MeTaywioB. OOmue cmocoOsl monaydeHus MeTaioB. IloHsTHEe O
KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Kopposuu. CruiaBel (CTajab, YyIyH,
JIOPATIOMUHHMIMA, OpOH3a) U X IMPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounbie mMeTamibl: nojoxkenue B [lepuoanueckoit cucreMe XMMUYECKUX 3JEMEHTOB /Jl.
N. MenpaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJACHUE B mpupojae. Ou3ndeckue u XuMHYECKUE
cBoiictBa (Ha mpuMmepe HaTpus W Kanusa). OKCHABI W THAPOKCHABI HATPUS M KaJlus.
[IprumeHeHue 1eT0YHbIX METAIIIIOB U UX COCIMHEHUH.

[IlenouHo3emMenbHBIE METAMIBI MATHUM W KaJIbLWN: MoJIo)keHue B [lepronnueckoi cucreme
xuMuueckux 3nemeHToB . M. MenaeneeBa; cTpoeHHE MX aTOMOB; HAaXO0XJACHUE B MPUPO/IE.
DU3UYECKUE U XUMUUYECKHE CBOMCTBA MarHus W Kajablivs. BaxkHeWne COeIMHECHUST KaJIbIUs
(oxcu, THIPOKCHI, coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHuii: nonoxeHue B llepuoanueckoid cucteme xumudeckux anemeHtoB /Jl. .
MeneneeBa; CTpOEHHE aTOMa; HaXOXAeHUe B ipupoae. Duzndyeckue 1 XuMUYECKHUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBOMCTBA OKCHIA M THIPOKCU A ATFOMUHHMS.

Kenezo:  mnonoxenne B  llepuomuueckoit  cucTEME  XMMHUYECKMX  DBJIEMEHTOB
. . MenneneeBa; CTpoeHHWE aTOMa; HaxoXKJACHUE B mnpupoje. PU3nuecKkue M XUMHUYECKHUE
cBoiictBa »kenme3a. Oxcuapl, ruapokcuabl u comm kenesa(ll) u okenmesa(lll), ux cocras,
CBOWCTBA U MOJyYECHUE.

XUMHYECKUN JKCIIEPUMEHT. O3HaKOMJIEHHE ¢ oOpa3laMyd METaulOB M CIUIaBOB, HX
(bU3NYECKMMH CBOWCTBAMH; HW3yYEHHE pPE3yJIbTaTOB KOPPO3HUH METAIOB  (BO3MOKHO
UCIOJIb30BAHUE BHCOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHAA KaJbIMs |
HATpUs C BOAOH (BO3MOJKHO HCIIOIB30BAHUE BHICOMATEPHAIOB); HCCICIOBAHHE CBOWMCTB
KECTKOM BOJBI; TMpoIllecca TOPEHHUs JKeje3a B KHCIopojae (BO3MOKHO HCIOJIb30BaHHE
BHJICOMATEPUAJIOB); MPHU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIMA Ha HOHBI (MarHwus,
Kanplus, amomunus, 1uHka, sxeneza(ll) u xenesa(lll), memu(ll)); mabmronenue u onmucaHue
MPOIICCCOB  OKPAIIMBaHHS IUIAMCHH WOHAMH HATpUs, Kaiusgd W KaJabIUsd (BO3MOXHO
UCIIOJIb30BAHUE BHICOMATEPUAJIOB); HCCIICOBaHHE aM(pOTEPHBIX CBONCTB THIPOKCHIA



AJIOMUHUS ¥ THAPOKCHIA IIMHKA; PEIlIeHHE YKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Baxneiinue
METAJUTBl M UX COCIMHCHUSIY.

XuMHusA U OKpYKaOUas cpeaa

HoBeie Marepuanbl u TexHonoruu. BemectBa M Marepuasibl B TMOBCEIHEBHOM KU3HU
yesIoBeKa. XMMHS U 3I0pOBbe. be3omnacHoe MCIOIb30BaHUE BEIIECTB U XMMUUYECKUX pEeaKIuil
B ObITy. IlepBas mOMOIIb MPH XUMHUYECKUX OXKOTAaX W OTpaBieHUSAX. OCHOBBI IKOJIOTHIECKOM
IPaMOTHOCTH. XHUMHUECKOE 3arpsA3HCHHE OKpY»Karolield cpensl (MpeaeibHas IOMyCTHMast
koHieHtpanus Beriects — [1JIK). Posib XUMHHU B pelIeHHH SKOJOTHUECKUX MTPOOIIEM.

[TpupoaHbIe MCTOYHHKH YIIIEBOIOPOAOB (yrojib, MPUPOAHBIH Ta3, HE(PTh), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIILIIEHHOCTH.

XUMUYECKHH 3KCTIEPUMEHT: HM3y4eHHEe 0OpasloB MaTepHaaoB (CTEKIIO, CIUIaBbl METAJLIOB,
MOJIUMEPHBIE MaTePHAIIbI).

MexnpeaMeTHble CBSI3H

Peanm3zaruss MeXnpeIMeTHBIX CBsI3€d MpH M3YYCHHH XUMUU B 9 Kilacce OCYIIECTBIISETCS
4yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX TMOHATHM, TaK W TOHSITHH,
SBJISIFOLIUXCS. CHUCTEMHBIMHU JUISl OTIENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.
Peanm3arnus MexXIpeIMETHBIX CBSI3€H MPU U3YYCHUN XUMHUH B 9 Ki1acce OCYIIECTBISIETCS Yepe3
WCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUH, SBISIOMIUXCS
CHUCTEMHBIMU JIJIs1 OTJACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTIO IUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHbBIE TIOHATHUS . HaAyIHBIN (PakT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIH3,
CUHTE3, KJIacCHU(pUKAIMUA, TMEPUOIUIHOCTh, HAONIOJCHUE, OSKCIIEPUMEHT, MOJICIUpPOBaHUE,
HU3MEpPEHHE, MOJIENh, IBJICHHUE, MAPHUKOBBINA d(D(PEKT, TEXHOJIOTHS, MAaTEPHAITHI.

®dusuka: Marepusi, aToMm, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIHI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, DJICKTPUYECKUN 3apsil, MPOBOJHHUKH, MOJYIPOBOIHUKH,
TUDJICKTPUKHY, (DOTORIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSITHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAJUIMYECKAs pEIIETKa, CIUIaBbl, (PU3WYECKHE BEITUYUHBI,
EAMHUIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COHIIE.

buonorusi: ¢dotocuntes, apixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHBIC YA0OpEHUS,
MHUKPOIJIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MuHEpasbl, TOPHbIE TOPObI, TOJIE3HBIE UCKOIMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

I[TNIAHUPYEMBIE ObPA3OBATEJIBHBIE PE3VJIBTATDBI

Nzydenne xumun B 8-9 kiacce HampaBlIeHO HA JOCTHKEHHE OOYYArOIIMMHUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX Pe3yJIbTATOB OCBOEHUS yUeOHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTHUTAIOTCS B X0JI¢ O0OYUYCHHSI XUMUH B €JJMHCTBE YY€OHON M BOCIIUTATEIILHON EATEIbHOCTH
Opranu3aniii B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHUHCKUMH COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NMPHUHATHIMA B OOIIECTBE IMpaBWJIAMH W HOPMaMH
MOBEJICHUS] W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHUS M COIHMATH3AINH
o0y4Jaronmxcs.

JIM4HOCTHBIC PEe3yJIbTAThI OTPAKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

[TaTprOTHYECKOTO BOCTIUTAHUS

1) IEHHOCTHOT'O OTHOIICHHUS K OTCYSCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYyIHOMY
HACJICINIO0, TTOHUMAaHMUS 3HAYCHUS XMMHYECKOW HAyKW B XKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOUN MH(OpMAIUEH 0 MepeOBhIX JTOCTHKEHUSX U OTKPBITHSIX



MHUPOBOW M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
MHpa U 00IIecTBa,

I'paxxmanckoro BocuTaHus

2) TpeACTaBICHHUS O COLUMAIBHBIX HOPMax W NpaBHIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE, KOMMYHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, YyueOHO-
UCCIIEA0BATENbCKOM, TBOPYECKOW M APYrMX BHUAAX JAESATEIbHOCTH, TOTOBHOCTH K pa3HO-
00pa3Hoil COBMECTHOW MAESITENLHOCTH IMPH BBINOJHEHUU Y4YEOHBIX, MO3HABATEJbHBIX 3ajad,
BBITIOJTHEHUM XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO ¥ B3aMOIIOMOIIH B MpOIEcce 3TOM yueOHOM N1eATeIbHOCTH; TOTOBHOCTH
OIICHMBATh CBOE TOBEJEHHWE U TMOCTYNKH CBOMX TOBAPUILEH C TO3WUIUU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YUETOM OCO3HAHMUSI TIOCIIEICTBUI MOCTYIKOB,

[lenHOCTH HayYHOTO TTO3HAHUS

3) MHPOBO33PEHYECKHMX TMPEJACTABICHUH O BEIIECTBE M XHMHYECKOW pEakIiu,
COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHM U COCTaBIISIOIIMX OCHOBY JUIS
MOHUMAHUSI CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJICTaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3AX YelIOBEKa ¢ MPUPOIHON Cpeaoid, O poiau
XUMUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJIbHBIX MOTHBOB, HAIPAaBJICHHBIX HA TOJYYCHHE HOBBIX 3HAHWH 1O XHUMUH,
HEOOXOIMMBIX I 00BSICHEHUS HA0II0IaeMbIX MPOIIECCOB U SIBIICHUM;

5) no3HaBaTeabHON, HHPOPMAIIMOHHONW U YMTATEIBCKOW KYJIBTYpPhl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIBHONW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATYpOU, NOCTYIHBIMU
TEXHUYECKUMH CPeACTBAMHU HHPOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYUCHHIO U TIO3HAHHIO, JFOO03HATEIBPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON U MCCIEI0BATENBCKON IEATEIHbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS OOy4YCHUS B JajdbHEHIIIEM,;

dopMUPOBAHUSI KYJIBTYPHI 370POBbS

7) OCO3HAaHUS IEHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO,
YCTAHOBKHM Ha 3JI0pOBBIA 00pa3 KWU3HHM, OCO3HAHUS TMOCJIEACTBUN M HENPHUATUS BPEIHBIX
NpPUBBIYCK (YIOTPEOJICHUST AJIKOTOJIsI, HAPKOTHKOB, KypeHHUs), HEOOXOJAUMOCTH COOIFOICHHS
npaBuil 0€30MACHOCTH MPH OOpAIllEHUH C XMMHUYECKUMHU BEIIECTBAMH B OBITY U pealibHOU
KU3HU;

TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTUUIECKOMY M3YUYCHHIO TIPOGECCHA U TPYIa Pa3INIHOTO POJIa, YBAKCHHE
K TpyLy W pe3yjibTaTaM TpPYyJOBOU IEATEIbHOCTH, B TOM 4YHUCJIE€ HAa OCHOBE MNPUMEHEHUSs
MPEeIMETHBIX 3HAHWM 10 XUMHH, OCO3HAHHOTO BBHIOOpPA WHIWBUIYATHLHON TpPAaCKTOPHH
MPOJOJKEHHsT 00pa3oBaHus C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycrenHon npodeccuoHanbHON e TEIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHUI; TOTOBHOCTD aJJallTUPOBATHLCS B MPOo(eccuoHaNbHON cpefie;

DKOJIOTMYECKOT0 BOCIIUTAHUS

9) SKOJOTMYECKH I1€JeCO00Pa3HOr0 OTHOLICHHUS K MPHUPOAC KaK HCTOYHUKY JKH3HH Ha
3emiie, OCHOBE €€ CYLIECTBOBaHUS, MOHUMAaHUS LEHHOCTH 370POBOr0 M 0e30MacHoro odpasa
KU3HHM, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY M TICUXHYECKOMY
3I0pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIOJCHUS MpaBUil 0€301acHOTO MOBEACHUS MPU padoTe C
BEILIECTBAMH, a TAK)KE B CUTYaIMAX, YTPOXKAIOIINX 370POBBIO U JKU3HU JIIOJIEH;

10) crocoOHOCTH TPUMEHSATH 3HAHMSI, MOJydaeMble NMPU W3YYCHHU XHUMHUH, JJIS PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOM CPENOH, MOBBIIICHUS YPOBHS JKOJIOTMYECKON
KyJbTYpPBbl, OCO3HAHUS TJI00AJBHOrO XapakTepa 3KOJIOTHYECKUX MPOoOJIeM U MyTeH UX peuieHus
MOCPEICTBOM METOJIOB XUMUU;



11) S5KOJOrMYECKOrO MBINUICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B I03HABATCIILHOM,
KOMMYHUKATUBHOM U COLUAIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATBI

B cocraBe MerampeIMeTHBIX pE3yJbTaTOB BBIJACISIIOT 3HAYMMBIC TSI (OPMHUPOBAHMS
MHUPOBO33pEHHS OOIIeHayYHbIEe TOHATHS (3aKOH, TEOpHs, IPUHIIKII, TUIIOTE3a, (DAaKT, cHCcTEMa,
IPOIECC, SKCIEPUMEHT M Jp.), KOTOPbIE HCIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEeOHBIX
MpeaMeTax | MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3THX MPEeaMETOB (hOPMUPOBATH MIPEACTABICHUE
O TIIEJIOCTHOW HAy4YHOW KapTUHE MHpa, W YHHUBEpCAJIbHBIC YyueOHBIC JEHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHUKaTUBHbIE, pEryJIATUBHbBIE), KOTOpBIE 00ecreunBaoT
dbopMuUpOBaHME TOTOBHOCTH K CaMOCTOSTEIRHOMY TUIAHHUPOBAHMIO W  OCYIIECTBJICHHUIO
y4eOHOM JeATETLHOCTH.

MeranpeameTHble  pe3yiabTaThl OCBOCHHUS 00pa30BaTeNbHONW MPOrpaMMbl 1O XUMHUU
OTPAXalOT OBJIAJICHUE YHUBEPCAIbHBIMH MO3HABATEIbHBIMU AEHCTBUSIMH, B TOM YHUCJIE!

ba3zoBeIMH 1OrHUeCKUMHU JCHCTBUIMH

1) yMeHHEM HCII0JIb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS MPH OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBICI XMMHYECKUX TMOHATHH (BBIIEISATH HMX XapaKTepHbIC MPH3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MMOHATHIMHU), KCIIOJIb30BATh TIOHATHUS JUIsl 00bICHEHHUSI
OT/IENbHBIX (PAKTOB W SBIICHWM; BBIOMpPATh OCHOBAHUS W KPUTEPUH I KIIaCCH(PUKAIIU
XUMHMYECKUX BEIIECTB M XUMMUYECKHUX PEaKIMid; yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHbIC
CBS3M MEXJy OOBEKTaMH H3yUYCHHUs; CTPOMTh JIOTHYECKHE pacCyXJIeHus (MHIyKTHUBHBIC,
JeIyKTHBHBIC, 10 aHAJIOTHH); ICJIaTh BBIBOIBI M 3aK/IIOYCHHS;

2) yMCHHEM TPUMEHSTH B MPOIIECCE MO3HAHMS MOHATHS (IPEIMETHBIC U METAIPEIMETHEIE),
CUMBOJIMUECKHE (3HAKOBBIC) MOJIEIIH, HCIIOJIb3yeMble B XHMHH, MPEOOPA30BBIBATH IIHMPOKO
pUMEHsAEMbIC B XUMUHU MOJICIIbHBIC TIPEICTABICHUS — XUMHUYECKHM 3HaK (CMMBOJI 2JIEMEHTA),
XUMUYecKass ¢GopMysa ¥ ypaBHEHHE XUMHUYECKOW pEakluu — TPH PEIICHUH Y4eOHO-
MO3HABATENBHBIX 3a/a4; C YYETOM OTHUX MOJEIbHBIX MPEACTABICHUN BBIABISATh U
XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKUA U3YUYaEMbIX 00OBEKTOB — XMMHUUYECKUX BEIECTB U
XUMUYECKUX PEAKIUN; BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUINHHO-CIIC/ICTBEHHBIC CBA3U U
MPOTUBOPEUHS B M3YyYAEMbIX MPOLECCAX M ABJIECHUAX; MpeJjaraTb KPUTEPUH ISl BBISBIICHUS
ATUX 3aKOHOMEPHOCTEM M MPOTUBOPEUM; CaMOCTOSTEIBLHO BBIOMpPATH CIOCOO perIeHus
yueOHOM 3amaun  (CpaBHMBAaTh HECKOJBKO BAapUAHTOB pEIICHHS, BbIOMpaTh Haunboee
MOJIXOASAIINHN ¢ yUETOM CaMOCTOSITEIIbHO BBIICTICHHBIX KPUTECPHUEB);

ba3oBeIMHU HCCIe0BATEIILCKUMHU JICHCTBUSIMU

3) yMEHHEM HUCIOJIb30BaTh MOCTaBJICHHBIC BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a
TaK)ke B KA4eCTBE OCHOBBI i (OPMHPOBAHMS THIIOTE3Bl IO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbIX CYKICHUIA;

4) mpuoOpeTeHHe OIbITAa M0 IUIAHWPOBAHUIO, OPraHM3allMd KW IPOBEICHUIO YUYCHHUYECKHX
SKCTIEPUMEHTOB. YMEHHE HaOII0JaTh 332 XOJIOM IMPOIECCa, CaMOCTOSTEIbHO MPOTHO3UPOBATh
€ro pesynbTaT, GOpMyJIUpPOBaThH 00OOIICHHS 1 BBIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO OIBITA,
HCCIE0BaHUs, COCTABIIATh OTYET O MPOJIeTaHHOM padoTe;

PaGoroii ¢ undopmanueit

5) ymeHuneM BbIOMpPATh, AHAIM3MPOBATH W HHTEPIPETHPOBATH HHPOPMAIIUIO Pa3THMUHBIX
BUJOB U (pOPM MPEACTABJICHHUS, MOIYyYaeMyI0 U3 Pa3HbIX MCTOYHHMKOB (HAY4YHO-TIOMYJIspPHAS
JUTEepaTypa XMMHYECKOTO COJCpXaHWs, CIpaBOYHbIC TOCoOus, pecypchl HMHTepHeTa);
KPUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(DOpMAIIHIO;

6) yMEHHEM PUMEHAThH PA3JIMYHBIC METOBI U 3aIIPOCHI MPH MOUCKE U 0TOOpEe WHpOPMAIHH
¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIS BBHITTOJIHEHUS YYEOHBIX M TIO3HABATEIIBHBIX



3ama4  ONpeNeNEHHOrO0 THUMA, NPHOOpeTeHHe omblTa B O0OJACTH  HCIIOJIB30BAHUS
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHMM, OBJIAJCHHE KYJIbTYPOH aKTUBHOIO
WCIOJI30BAHUS PA3IMUHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEIHHO BHIOMpATh ONTUMAILHYIO
dbopmy mpeacTaBiIcHHS WHPOPMAIMM ¥ WUIIOCTPUPOBATH PElIacMble 3aJla4d HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, IpyruMu opMamMu rpa@iku 1 UX KOMOMHAIUSIMY,

7) yMEHHEM HCIOJIb30BaTh W aHAIM3UPOBATh B MpOIECCe YYeOHONW M HCCIIECIOBATEILCKOM
JCSITETPHOCTH WH(GOPMAIMIO O BIUSHUM IPOMBIIUICHHOCTH, CEJIbCKOTO XO3JHCTBA H
TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIIEH MPUPOTHOMN CPEIIbI;

YHHUBEpCATbHBIMA KOMMYHHUKATHUBHBIMH JCHCTBHSIMHU

8) ymeHumeMm 3amaBaTh BOMNpOCH (B XOIe JAMaiora W/WIA JUCKYCCHH) IO CYIIECTBY
00CyXm1aeMoil TeMbl, (OPMYIHPOBATh CBOM TPEATIOKCHHS OTHOCHTEIHHO BBITIOJHECHUS
MPEJI0KEHHOM 3a1a4H;

9) npuoOpeTeHHE OMBITA TPE3CHTAIMH  PE3yJbTATOB  BBINOJHCHUS  XHUMHUYECKOTO
sKcriepuMeHTa (J1abOpaTOPHOro OIBITA, JTAOOPATOPHOW PAabOTHI MO HMCCIEIOBAHUIO CBOMCTB
BEIIIECTB, yUCOHOTO MPOCKTA);

10) 3amHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH II03HABATEIEHOW H
MCCIIEZIOBATEIbCKON JEATENFHOCTH MPH PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4€Ta
OOIIMX HWHTEPECOB W COTJIACOBAaHUS TO3UIMKA (0OCYX IeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
MITYPMBI», KOOPJWHAIUST COBMECTHBIX JEHCTBUM, OINpeAelieHne KPUTEPUEB IO OIICHKE
Ka4yeCcTBA BBITIOJTHEHHOUW paboThI U 1Ip.);

YHUBEpPCAITBHBIMH PETYJISATUBHBIMU JICHCTBUSMH

11) yMeHHEM CaMOCTOSATENBHO OMPEACATh eI  JCATSIbHOCTH, IUIAHHPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M NMPH HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTD,
BBIOMpaTh HambOosiee d3(PeKTUBHBIE CIOCOOBI pelIeHHs y4eOHBIX M T03HABATENIbHBIX 3aj1ad,
CaMOCTOSITEIBHO COCTaBISATh WM KOPPEKTUPOBAThH MPEAJIOKCHHBIN alTOPUTM JCHCTBUI TpH
BBHIMIOJTHEHUHU 33JaHUH C YYETOM TONY4YCHHS HOBBIX 3HAHMA 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIHMsIX, OIEHUBATh COOTBETCTBHE IOJyUYEHHOTO pe3yibTaTa 3asBICHHOM
TEJH,

12) yMeHHEM WCIONB30BaTh M aHAIU3UPOBATH KOHTEKCTBI, NpEIaracMble B YCIIOBHH
3a/1aHUM.

[NPEAMETHBIE PE3VJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ydabTaTOB MO OCBOCHHUIO 00s3aTE€IBLHOIO COJEpXKaHus,
YCTAHOBJIEHHOTO JaHHOW MNpUMEpHOM paboyell mporpamMmoil, BBIIEISAIOT: OCBOCHHbBIE
oOydJarolMMHUCs Hay4yHbI€ 3HAHWS, YMEHHUS W CIIOCOOBI JIEHCTBUM, crenu@uuecKue yis
MpeIMETHON 00JacTH «XUMUS», BHUIbI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpPIpPETAlNM, TPEeoOpa3oBaHUI0O M TNPUMEHEHHIO B PAa3JIMYHbIX Y4YeOHBIX M HOBBIX
CUTyaIUsX.

[IpenMeTHbIe pe3yNbTaThl OTpa)karoT CHOPMUPOBAHHOCTH y OOYYAIOMIMXCS CIIETYIOIIUX
YMEHUM:

8 KJIACC

1) packpvisames cmbici OCHOBHBIX XUMHUYCCKUX IMOHATHN: aTOM, MOJIEKYJa, XMUMHUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOYKHOE BEIIECTBO, CMeCh (OJHOpPOAHAS M HEOJAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJICKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpPHAsT Macca, MaccoBasi 10Jsl XUMUYECKOT0 3JIEMEHTa B COCIMHEHHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHWE, COJIb, OJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas peakiusi, KiIacCu(PUKAIUS PEaKIUii: PEaKIiu COSIMHEHUS, PEAKIIUN PA3II0KCHHUS,



pEaKklMy 3aMeIlleHus, peaknuu OOMEHa, HPK30- M JHIOTSPMHUUYECKHUE PEaKINH; TETUIOBON
s deKT peakiuu, siAPO aToMa, MIEKTPOHHBINA CIION aroma, aToMHasi opOuTaib, pajnyc aTroma,
XUMUYECKasl CBSI3b, MOJISIPHAS. U HETMOJISIpHAs] KOBAJICHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KaTHOH,
aHMOH, PACTBOP, MaccoBasi IOJIs BellecTBa (MPOICHTHAST KOHIICHTPAIIHS) B PacTBOPE;

2) unnocmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHH (cM. m. 1) wu
MPUMEHSTH 3TU MOHATHS MPU OMMCAHUU BEIIECTB U MX MPEBPALIECHUM;

3) ucnonv306amv XUMUYECKYI0 CHMBOJIMKY JUUISI COCTaBJICHUS (OpPMyJ BEHISCTB |
YPABHEHUN XUMUYECKUX PEAKIIUU;

4) onpedensimob BaICHTHOCTh aTOMOB 3JICMEHTOB B OHWHAPHBIX COCAMHEHUSAX; CTENEHb
OKHCJICHUS JJIEMEHTOB B OHWHApHBIX COCAMHEHUSAX, MPHUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeIMHEHHH Mo (hopMysiaM; BUA XMMHUYCCKOHW CBA3M (KOBAJICHTHAS W
HMOHHAs) B HEOPraHMYECKUX COCTUHCHHUSX;

5) packpwvieams cmwbicn Tlepuogudeckoro 3akona J[. M. MenpaeneeBa: JAeMOHCTPUPOBAThH
MMOHUMAHUE MEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX MOJIO0KECHUS
B Ilepuoguyeckoil cucteme; 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, MOCTOSTHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO ~y4Y€HHMs, 3aKkoHa ABOrajpo; OIHUCHIBATH U XapaKTEpPU30BaATh
TabnnuHyo gopmy llepumoanueckoil cUCTEMbl XUMUUYECKUX 3JE€MEHTOB: pa3linyaTh MOHSATUS
«mnaBHas noarpymnmna (A-rpymma)» u «modounas noarpynmna (b-rpymmna)», mMansie U OoJbIme
MIEpUO/Ibl; COOTHOCUTH 0003HAUYEHUS, KOTOpbIe UMetoTcs B Tabnune «Ilepuoguueckas cucrema
xuMuueckux anemeHtoB [[. 1. MenpaeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS
aTOMOB XUMHYECKUX 3JIEMEHTOB (COocTaB W 3apsii sapa, OO0Iee YHUCIO 3JICKTPOHOB H
pacrpe/iesicHUE UX 10 3JIEKTPOHHBIM CII0AM);

6) rkraccugpuyuposames XAMUYECKHE DJIEMEHTBI; HCOPraHUYECKHUE BEIIECTBA; XMMHYECKHUE
peakuuu (1o YUCITy M COCTaBy YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEMI0BOMY 3 dekTy);

7) xapaxmepuzosams (onucviéamv) o0OIIME XUMHYCCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPKIasi ONMMCAHUE MPUMEPAMHU MOJEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaAKIINA;

8) mpoecnozuposams CBOCTBa BEUICCTB B 3aBUCHMMOCTH OT WX KAYECTBEHHOI'O COCTaBa,;
BO3MO>KHOCTH MTPOTEKAHUS XUMHUUECKUX MPEBPAICHUN B Pa3IMYHbBIX YCIOBUSX;

9) ewiuuCAMb OTHOCUTEIHHYIO MOJCKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JOJII0 XUMHUYECKOro 3JIEMEHTa MO (OpMyJie COEIUHEHMS; MacCOBYIO JOJIO BEIIECTBA B
pacTBOpE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEAKIINH;

10) npumensimov OCHOBHBIC OIEPALMU MBICIUTEIBLHOU IEATEILHOCTH — aHAJINW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTH3alNI0, KIACCH(PUKAIMIO, BBISIBJICHHE MPUYHHHO-
CIEACTBEHHBIX CBS3€d — JUISI M3YUYEHHS CBOMCTB BEIIECTB U XUMHYECKHX PEaKLUU;
€CTeCTBEHHO-HAyYHbIE METOJbI TO3HAHUSI — HAONOJIEHUEe, HU3MEpPEHHe, MOJECIMPOBAHUE,
IKCIIEPUMEHT (peaabHBIN M MBICIICHHBIN);

11) cniedosams paBuIaM  TOJB30BAHHMS  XMMHYECKOW IOCYyJI0H H  J1abOpaTOPHBIM
o0opysoBaHHEM, a Takke TMpaBuWiaM oOpalleHHs] C BEHIeCTBAMH B COOTBETCTBHHM C
WHCTPYKLIMSIMH 110 BBIMOJIHEHHUIO JIA0OPATOPHBIX XMUMHUYECKHX OIMBITOB MO MOJYYEHHUIO U
COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ONPEIEIIEHHOM MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M INPOBOIUTH
XUMUYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIETOYEH U KUCIOT C MOMOIIBIO
UHJIUKATOPOB (Jakmyc, heHoadTanenH, MeTHIOPAHXK U JP.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX TMOHATHUN: XUMHUYCCKHHA JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BaJIEHTHOCTD,



ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKasl peakilus, XUMUYECKasl CBS3b,
TerioBol  3(dexT peakmuu, MOJIb, MOJSAPHBIA O0BEM, pPaAcTBOpP;  DJIEKTPOJHUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJIUTHICCKAS TUCCOIUAIINS, PEaKIMd HOHHOTO OOMEHa, KaTaln3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTHMMbIC PEaKIMH, OKHCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUM, OKHCIUTEIh, BOCCTAHOBUTEh, OKUCIIEHUE U BOCCTAHOBJICHUE,
aiIoTponus, aM()OTEpHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHAs, HOHHAs, METaUIMYECKas),
KpHUCTAJUIMYECKasi PelIEéTka, KOPpO3Usi METAJJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKON peaKkIuu,
npeaenbho gomycruMas kornentpanus (I[TJIK) Bemiectsa;

2) unnoCmpuposams B3aUMOCBS3b OCHOBHBIX XHMHYECKHX TMOHATHH (cM. m. 1) wu
MIPUMEHSATH 3TH MOHATHS TIPU OMMCAHUH BEIIECTB U UX MPEBPAILCHUIA;

3) ucnonvbzoéames XUAMUYECKYI0 CHMBOJHMKY JUISI COCTaBICHUS (GOPMYJ BEIIECTB |
YPaBHEHHI XHUMHYECKUX PEAKIU;

4) onpedensimv BaJICHTHOCTD U CTCTICHb OKUCIICHUS XUMHUUCCKUX 3JICMCHTOB B COCMHEHUAX
Pa3IMYHOTO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCIUHEHHM MO
dbopmynaMm; BUA XHMHYECKOM CBs3M (KOBaJiCHTHAas, WOHHAs, METa/lIM4YecKas) B
HEOPTaHMYECKUX COCIMHEHUSX; 3apsj] MOHA IO XUMHYECKOW (GopMylie; XapakTep cpeiabl B
BOJHBIX PAcTBOpPAaX HEOPraHUYECKUX COEJUHEHUM, THUIl KPUCTAIUIMYECKON PpeIIETKU
KOHKPETHOT'O BEIIECTBA;

5) packpwvieams cmvicn [lepuonnyeckoro 3akona JI. M. MeHaeneeBa ¥ 1eMOHCTPHUPOBATH
€ro MOHUMAaHHE: OIUCHIBATh M XapaKTepHU30BaTh TA0INUYHYIO popmy Ileprnoamdeckoit CHCTEMBI
XUMHYECKHUX 3JICMCHTOB. Pa3IMyaTh MOHATHUS «IJlaBHas moarpymmna (A-rpymnmna)» u «moooyHas
noarpynmna (B-rpymmna)», mansie U OOJBIINE MEPUOIBI, COOTHOCUTH 0003HAUEHHS, KOTOPHIE
MMEIOTCSl B TIEPHOJUYECKON TalOJMIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsi siapa, o0Iee YKC/I0 HIEKTPOHOB M paclpeieecHue ux
M0 3JCKTPOHHBIM CJIOSIM); OOBSICHATH OOINHE 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
AJIEMEHTOB U MX COCIUHEHHI B MpelesaX MajblX MEPUOJOB U TIaBHBIX MOATPYMN C YIETOM
CTPOCHHUSI UX aTOMOB;

6) xnaccuguyuposamv XUMHUUECKUE DJIEMEHTHI; HEOPraHUYECKHUE BEIIECTBA; XMMHUYCCKHUE
peakiuu (10 YMCIYy U COCTaBYy YYaCTBYIOIIUX B PEAKIIUH BEILECTB, 10 TEIIOBOMY 3D HEKTY, Mo
U3MEHEHHIO CTEIEHEH OKUCIEHHS XUMUYECKUX DJICMEHTOB);

7) xapaxkmepuzoéams (ONHMCHIBaTh) OOIIME | CHCHU(PHUSCKHE XUMHUYCCKHE CBOMCTBA
MPOCTBIX M CIIOXKHBIX BELIECTB, IMOATBEPXkAasi OMNUCAHHE TMPUMEpPAMHU MOJEKYJISPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIN;

8) cocmasname ypaBHEHHS 3JIEKTPOJIUTUYCCKON AMCCOIMAIMU KHUCJIOT, IIEJI0OUYEeH U CoJeH;
MOJIHBIC M COKpAII¢HHBIC YpaBHEHHS pPEakIWid HOHHOrO OOMEHa, ypaBHEHHUS pEaKIui,
MOJTBEPKIAIOIINX CYIIECTBOBAHUE TEHETHYECKOM CBSI3U MEXKIY BEIIECTBAMH Pa3IMYHbBIX
KJIACCOB,

9) packpvieams  cyuHocmb OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHUH I[MOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOTO OajlaHca ATUX PEaKIui;

10) npoecnosuposams cCBONCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHMS, BO3MOXHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

11) ebruucisimo OTHOCUTEILHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BELIECTB; MAacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEeHTa 1o (opMyJie COSIUWHEHHUS; MacCOBYIO JOJIO0 BEIIeCTBA B
pacTBOpE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOW PEAKIINH,

12) cnedoéams TipaBUIaM  TIOJB30BaHMS  XMMHYCCKOW TOCYJA0H ©  Ja0OpaTOPHBIM
o0opyloBaHHEM, a TakXke mpaBuiaM oOpalleHusi C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKUUSAMHU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYCHUIO U
COOMpaHUIO Ta3000pa3HbIX BEHIECTB (aMMHUAKa M YTICKUCIIOTO ra3a);



13) nposooums peaxiyiu, MOATBEPHKAAIONINEC KAUYCCTBCHHBIH COCTAaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOpHUI-, OpOMHUI-, HOAUM-, KapOoHaT-, ¢ocdar-, cumkar-,
cynbdar-, THIPOKCHUI-WOHBI, KAaTHOHBI aMMOHHUS H HOHBl H3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB,;

14) npumenssims OCHOBHBIC OIEpPAIlMH MBICIUTCIBHOW JEATEIBHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, 0000IIECHNE, CUCTEMATH3Al|I0, BBISBICHHE MPUYMHHO-CIICJCTBEHHBIX CBSA3CH —
JUISS M3YYCHUS CBOMCTB BEHISCTB M XUMHUYECKHUX PCaKIMi; €CTECTBEHHO-HAYYHBIC METOJIbI

NO3HAHUST — HAONIOJCHUE, HW3MEpeHHe, MOJCIHPOBAHUE, OKCIEpHUMEHT (peajbHbId U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHMPOBAHHME

8 KJIIACC
Ne | HaumeHoBaHue KosuuecTBo yacoB OnexTpoHHbIe (1H(bPOBbIC) 00pa30BaTEIBHBIC PECYPCHI
I/ | pa3lesioB U TeM
HPOrPaMMBI
BCEr0 | KOHTPOJIb | MpakTHY
HbIC ecKue
paboThI paboTsI
Paznen 1. [lepBoHavanbHble XUMUYECKUE OHSITHS
1.1 | Xumust — BaxkHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -aiexTpoHHBIH yIeOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 xmacc”
U [IPAKTHYECKOM https://content.edsoo.ru/lab/ - utepakTHBHBIE BUPTYallbHbIE TAG0OPATOPHBIE
JeATEeIbHOCTH YelIOBeKa U [IPAKTHYECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHAMATETbHbBIE OTBITHI, AIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHHHA.
kona". Xumnst, 8 xiacc
1.2 | BemecrBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHbIil y4eOHUK
U XUMHYECKHE PeaK1n "Xumns.8 xmacc”
https://content.edsoo.ru/lab/ - urepakTiBHBIE BUPTYallbHbIC TAG0PATOPHBIE
U IIPAaKTUYECKHE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHAMATETbHbBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHHHA.
kona". Xumust, 8 kiacc
https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHbIil HHTEPHET-PECYPC
Hroro no paszaeny 20



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

Paznen 2. Baxweiimme NpEeACTAaBUTEIIN HEOPTraHNYICCKUX BEIICCTB

2.1

Bozayx. Kucnopon.
TTonsitre 06 okcuaax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHEI y4eOHHK
"Xumus.8 xmacc”

https://content.edsoo.ru/lab/ - urepakTiBHBIC BUPTYallbHbIC JIA00PATOPHBIC
" NPaKTUYCCKUE pa60TI>I
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENbHBIE OIBITHI, 3JIEKTPOHHBIE ITAKATHI K TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHHHA.
kona". Xumusi, 8 kiacce

https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHbIil HHTEPHET-PECYPC

2.2

Bonopoa.
ITonsThe o KUCIOTaX
U COJSIX

https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHBIi y4eOHUK
"Xumus.8 xmacc”

https://content.edsoo.ru/lab/ - inTepakTUBHBIE BUPTYaIbHBIE IA0OPATOPHEIC
W TIPAaKTHIECKUE PadOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XHAMHS (SaHI/IMaTeJ'ILHLIe OIBITBI, JICKTPOHHBIE IJIAKATHI 1 TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6naxo 3HaHUH.
[MTkona". Xumust, 8 kiace

https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHBIi HHTEPHET-PECYPC

2.3

KonunuecTBeHnnsie
OTHOIIEHUS B XUMHUHU

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbIi yaeOHUK
"Xumus.8 xmacc”

https://content.edsoo.ru/lab/ - inTepakTHBHBIE BUPTYaIbHBIE 1a00OPaTOPHEIC
¥ TIPAaKTHIECKUE PadOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XUMHS (3aHI/IMaT€J'II>HI>IG OIBITBI, JIEKTPOHHBIE IJIAKATHI 1 TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6nako 3HaHUH.
[koma". Xumus, 8 ximacc

https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHBIN HHTEPHET-PECYPC



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

2.4

Bona. PactBopsl.
TlonsiTHe 06 OCHOBaHMX

https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHbIi y4eOHUK
"Xwumus.8 xmacc”

https://content.edsoo.ru/lab/ - urepakTiBHBIE BUPTYallbHbIE TA00PATOPHBIE
Y MPAKTUYECKHE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHAMATEIIbHBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O61ako 3HAHHIA.
IIxona". Xumus, 8 xiacc

https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHbIil HHTEPHET-PECYPC

2.5

OCHOBHEIE KJIaCCHI
HEOPTraHUYECKUX
COCTMHCHUI

12

https://media.prosv.ru/content/item/reader/7896/ -3iexTpoHHEI y4eOHHK
"Xumus.8 xmacc”

https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYallbHbIE 1a00PATOPHBIE
U [IPAKTUYECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHAMATETbHbIE OTBITHI, JIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHHHA.
IIxona". Xumus, 8 xitacc

https://www.yaklass.ru- SIKiiacc — oGpa3zoBaTeibHBI HHTEPHET-PECYPC

Hroro no pasaeny

33

Paszzen 3. Ileproandueckuii 3akon u [lepuoauueckas cucteMa XuMudeckux anemenToB J[. V. Menseneesa.

CTpOGHI/Ie aToMoB. XuMHUecKast CBsA3b. OKHCIIUTEIbHO-BOCCTAHOBUTEIILHEIC peakuuu



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

3.1 | ITepuoanyeckuii 3aKoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHbIi y4eOHUK
Ilepnoanueckas cucrema "Xumus.8 knacc"”
XUMHYECKUX DJIEMEHTOB https://content.edsoo.ru/lab/ - urepakTiBHBIE BUPTYallbHbIE TA00PATOPHBIE
. Y. Menpaeneesa. Y MPAKTUYECKHE PabOThI
Crpoenue aToma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHAMATEIIbHBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O61ako 3HAHHIA.
IIxona". Xumus, 8 xiacc
https://www.yaklass.ru- SIKimacc — obGpa3oBaTeNbHBII HHTEPHET-PECype
3.2 | Xumuueckas CBs3b. 8 https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHBI# yueOHUK
OKHCIUTENBHO- "Xumusa.8 knacc”
BOCCTaHOBHTEIILHBIC https://content.edsoo.ru/lab/ - uTepakTHBHBIE BUPTYalIbHbIE TA00PATOPHBIE
peaxuun 1 TIPaKTHYECKHe PaGOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENbHBIC OMBITHI, 3JICKTPOHHBIC ITAKAThI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6aako 3HAHHIA.
Ixona". Xumus, 8 xnacc
https://www.yaklass.ru- sIKinacc — oGpa3oBaTenbHBIN HHTEPHET-PECYPC
HUroro o pazneny: 15
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

9 KJIACC

Ne | HaumeHnoBanue KomuuectBo yacos OnekTpoHHbIe (1H(pPOBbIC) 00pa30BaTEIBHBIC PECYPCHI
/0 | pa3iesoB U TeM
MPOrpaMMBbI
BCET0 | KOHTPOJIb | MpaKTH4e
HBIE CcKHe
paboTs! paboTsr
Paznen 1. BemiecTBoO 11 XUMHYECKHE PEAKIIMU
1.1 | TloBrOpeHue u 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIil yueGHUK
yriayOJieHue 3HaHUH "Xumus 9 xmacc”
OCHOBHBIX Pa3/ieloB https://content.edsoo.ru/lab/ - VInTepakTuBHEIC BUPTYalIbHBIE
Kypca 8 ximacca 1abopaToOpHbIE U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMmus (3aHUMAaTeIbHbIE ONBITEI, AEKTPOHHBIE ITAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06nako 3HaHUH.
Ixona". Xumus, 8 kimacc
https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHBIN HHTEPHET-PECYPC
1.2 | OcHoBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIil yueGHUK
3aKOHOMEPHOCTH "Xumus 9 knacc”

XUMHUYCCKHX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - nTepakTuBHBIC BUPTYaTbHBIC
1abopaTopHbIE U MPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATEIIbHBIC OIBITHI, JICKTPOHHBIC ITAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HaHHIA.
Ixona". Xumus, 8 xnacc

https://www.yaklass.ru- sIKimacc — oGpa3oBatenbHbIN HHTEPHET-PECYPC



https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

1.3 | DaekrponuTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIil yueGHUK
JCCOLMALIHS. "Xumusg 9 xmacc”
XUMHUECKUE PEAKIIUK B https://content.edsoo.ru/lab/ - arepakTHBHBIE BUPTYalbHbIE
pacTBopax nabopaTopHbIC U MPAKTUUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIbHBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI X TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHMIA.
IIxona". Xumus, 8 xiacc
https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHbIN HHTEPHET-PECYPC
HWroro no pazneny 19

Paznien 2. HemeTaiisl 1 UX COEIUHEHUS

2.1

OO6mast xapakTepuCcTHKa
XUMHYECKHUX JICMEHTOB
VI A-rpynmsr. ["anorens

4

0

https://media.prosv.ru/content/item/reader/7897/-anexTponupiii yueOHHK
"Xumus 9 xacc"

https://content.edsoo.ru/lab/ - NurepakTiBHBIC BUPTYabHbIC
nabopaTopHbIe U MPAKTUIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, 3JIEKTPOHHBIE ITAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HaHHIA.
[lkoma". Xumus, 8 xmacc

https://www.yaklass.ru- SIKiiacc — oGpazoBarenbHBIN HHTEPHET-PECYPC

2.2

OO6mast xapakTeprCTHKa
XUMHYECKHUX JIEMEHTOB
VIA-rpynmer. Cepa u e€
COETUHEHHUS

6

https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHbIil yueGHUK
"Xumus 9 xnacc”

https://content.edsoo.ru/lab/ - atepakTHBHBIC BUPTYabHbIC
1abopaTopHbIE U MPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIbHBIC OIBITHI, 3JIEKTPOHHBIE ITAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HaHHIA.
[kona". Xumust, 8 kiiacce

https://www.yaklass.ru- SIKinacc — oGpazoBarenbHBIN HHTEPHET-PECYPC



https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

2.3 | O6uias xapakTepucTHKa |5 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIil yueGHUK
XUMHUYCCKUX JIEMEHTOB "Xwumus 9 xmace
VA-rpymisl. A3oT, https://content.edsoo.ru/lab/ - arepakTHBHBIE BUPTYalbHbIE
tdochop u ux nabopaTopHbIC U MPAKTUUECKHE PAOOTHI
COEIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIbHBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI X TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHMIA.
IIxona". Xumus, 8 xiacc
https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHbIN HHTEPHET-PECYPC
2.4 | O6bwas xapakrepucruka |10 15 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHsIil yueOHHK
XHUMUYECKUX 3JIEMEHTOB "Xumus 9 xiacc"
IVA-rpynmsi. https://content.edsoo.ru/lab/ - ntepakTuBHBIC BUPTYaATbHBIE
Yriepoa u KpeMHUI 1 1abopaTopHbIE U MPAKTUIECKHE PAOOTHI
UX COCAUHEHHS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMmust (3aHUMAaTeIbHbIC ONBITHI, ATEKTPOHHBIC ITAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHMIA.
Ixona". Xumus, 8 xnacc
https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHBIN HHTEPHET-PECYPC
HWroro no paznemy 25
Pasnen 3. MeTauibl ¥ UX COEAUHEHUS
3.1 | O6uiue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHbIil yueGHUK

METaJUIOB

"Xumus 9 knacc”

https://content.edsoo.ru/lab/ - VInTepakTuBHEIC BUPTYalIbHBIE
nabopaTOpHbBIE U MTPAKTHYECKIE PAaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMmus (3aHUMAaTeIIbHbIE ONBITEI, IEKTPOHHBIE IIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06nako 3HaHUH.
IIxona". Xumus, 8 xkiacc

https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHBIN HHTEPHET-PECYPC



https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

3.2 | Baxweiiire MeTaibl B
HX COECIUHECHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIil yueGHUK
"Xwumus 9 xmace

https://content.edsoo.ru/lab/ - arepakTHBHBIE BUPTYalbHbIE
nabopaTopHbIC U MPAKTUUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIbHBIE OTBITHI, JIEKTPOHHBIC TUTAKATHI X TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHMIA.
IIxona". Xumus, 8 xiacc

https://www.yaklass.ru- sIKinacc — oGpa3oBarenbHbIN HHTEPHET-PECYPC

Hroro no paznemny:

21

Paznmen 4. Xumust 1 OKpysKaromias cpej

4.1 | BemecTBa 1 MaTepHaibl
B JKHU3HM YeJIOBEKa

3

https://media.prosv.ru/content/item/reader/7897/-snekTpoHHbIi yueOHIK
"Xumus 9 xacc”

https://content.edsoo.ru/lab/ - NatepakTiBHBIC BUPTYabHbIC
nabopaTopHbIEe U MPAKTUIECKHIE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIC OIBITHI, JICKTPOHHBIC ITAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HaHHIA.
[lkoma". Xumus, 8 ximacc

https://www.yaklass.ru- SIKiiacc — oGpazoBarebHBIN HHTEPHET-PECYPC

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB I1IO I[TPOTPAMME

68



https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://media.prosv.ru/content/item/reader/7897/-
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

IIOYPOYHOE
IINIAHUPOBAHUE

XUMUA

(HanMeHoBaHWE y4eOHOM M CLUILINHBI)

8

(xmacc)
[TnaarpoBaHue COCTABICHO Ha OCHOBE paboyeii mporpaMmbl

mo xuMuu 8-9 kiraccel

B coorBerctBun ¢ ®I'OC 0cHOBHOTO 001110 00pPa30BaAHUSL

( ®I'OC HavambHOr0, OCHOBHOTO, CPEJHEro 00Iero 00pa3oBaHusl )

VYMK: I'abpuensa O.C. Xumus 8 kinacc. YueOHUK 1151 001Ie00pa30BaTeIbHBIX OpraHu3armii/
O. C. l'abpuensz, U.I'. Octpoymos, C.A. Cinankos — M.: IIpocBemenne, 2019r.

(yKasaTh aBTOpa, U3IATEIBCTBO, TOMI M3 IAHHS)

KommuectBo uyacoB Bcero: 68 |, B Hememo 2

c.iu. Caromiau

2022- 2023 yueOHslii TOx



KoanuectBo uacos

n/m Jlata mad.| Bunel, popmbl KoHTpOIIS
Bceer | Kon | [Ipak
Tema ypoxka M3y4eHUs
0 PO | tuye
b
CKHE
HBIC
pabo
pabo
THI
THI
68 5 6

1. | Ipenmer xumuu. Pons xumun B 1 0 0 05.09 VYeTHbIi onpoc
KU3HU YEJIOBEKA.

2. | XuMHus B CUCTEME HayK. 1 0 0 07.09 | Ycrusrii onpoc
MeTo/1pl TO3HAHUS B XUMHH.

3. | IIpaktuueckas pabora Ne 1. 1 0 1 12.09 | IIpakTuueckas pabota
«3HAKOMCTBO C MpaBUIAMU
6e30macHOCTH U IpUEMaMU
paboThl B XUMHYECKOMH
nabopartopuu. [IpaBuna paboTs
B J1a0OpaTOpUU U MIPUEMBI
oOpareHus ¢ J1abopaTopHBIM
000pyI0oBaHUEM.

4. | Tena u BemectBa. Ou3ndeckue 1 0 0 14.09 | CamoorieHka ¢
CBOICTBA BEILIECTB. ArperaTHoe HUCIIOJIb30BAaHUEM
COCTOSTHUE BEII[ECTB. «OIIEHOYHOTO JIHCTa»

5. | UucThle BemecTBa U CMECH. 1 0 0 19.09 | YcrHbIii onpoc
CriocoOslI pa3aeneHus: CMECEeH.

6. |IIpaktuueckas pabora Ne 2. 1 0 1 21.09 | Ilpaktuueckas paboT
«Pa3genenne cmeceii. OuncTka
3arpsI3HEHHON MTOBAPEHHOU
COJIH».

7. | ATombl 1 Mosekyibl. [TpocThbie 1 0 0 26.09 | CamoorieHka ¢
U CIIOJKHBIE BeIecTBa. ATOMHO- UCIIOJIb30BaHUEM
MOJICKYJISIPHOE yUCHHE. «O1EHOYHOTO JIUCTa»

8. | XuMmueckue 3JIeMeHTHI. 3HaKH 1 0 0 28.09 | Xumuueckuid
(CMMBOJIBI) XUMHUYECKUX JTUKTAHT
JJIEMEHTOB.

9. | 3akoH NMOCTOSIHCTBA COCTaBa 1 0 0 03.10 | CamooreHka ¢

BEILIECTB. XUMHUYECKas

HUCITIOJIBb30BaHHUEM




dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKUX JIEMEHTOB.

«O1I€HOYHOTO JIHUCTa»

10. | CocTaBaeHrE XUMHYECKAX 05.10 CaMoOoOI1IeHKa ¢
dbopMyn 1O BaJICHTHOCTH. UCIOJIb30BAaHUEM
HaxoxeHue BaleHTHOCTH «O1IeHOYHOTO JIHCTa»
XUMHYECKUX 3JIEMEHTOB 10
dbopmyre.

11. | OTHOCHTENBbHAST aTOMHAS 10.10 | [TuceMeHHBII KOHTPOJIb
Macca. OTHOCUTENbHAS
MOJIEKYJIsipHasa macca. Pemenue
3aJ1a4 Ha BBIYHUCIICHHE
OTHOCHUTEIILHON MOJIEKYJISIPHOU
MAacChl BEIIIECTB.

12. | MaccoBast 10JisI XUMHYECKOTO 12.10 | CamooreHka ¢
AJIEMEHTA B COCTUHEHHUH. UCTIOJIb30BaHUEM

«O1LIEHOYHOTO JIHCTa»

13. | Pemenue 3a1a4 Ha BEIYHCIICHUE 17.10 | [IucpbMeHHBII KOHTPOJTHh
MacCOBOM J0JH XUMUYECKOTO
aneMeHTa o gopmyie
COEJIMHEHUSI.

14. | ®duznueckne 1 XUMUYECKHE 19.10 | YcrHbIid onipoc
SIBJICHUSI. XUMHUYECKas
peaxiusi.

15. | Ilpu3Haku U yCIoBHS 24.10 | CamoorieHka ¢
MPOTEKAHUS XUMHUYECKUX UCTIOJIb30BAaHUEM
peakiuii. «OI1ICHOYHOTO JIUCTa»

16. | 3akoH coXpaHEHHs MacChl 26.10 | YcrHblit onpoc
Bemiects. M.B. JlomoHOCOB —

YUEHBIM-IHIIUKIIOTIETUCT.
17. | XuMuueckue ypaBHEHUSI. 07.11 | CamooreHka ¢
UCIOJIb30BaHUEM
«O1UeHOYHOrOo JIMCTa»
18. | Turmbl XUMUYECKHX PEAKITHHA 09.11 | Camoorenka ¢

(coenuHeHws, pa3IoKEeHUS,
3aMelIeHUs, 0OMEeHa).

HUCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTa»




19.

O0001IeHE U CHCTEMATH3AIUN
3HAHUM TI0 TEME
«IlepBoHauanbHbIE
XUMHYECKUE TOHITHS.

14.11

CaMooI1ieHKa ¢
HUCIIOJIb30BAHUEM
«O1EeHOYHOTO JIUCTa»

20.

Kontposbras padota Nel o
teme «[lepBoHavyanbHBIC
XAMUYECKUE TIOHSTHS.

16.11

KonTponsnas pabora

21.

Bo3nyx — cmech razos. CoctaB
BO3/IyXa. 3arps3HeHHUE BO3IyXa,
CIIOCOOBI €ro

PEIOTBPAILICHUS.

21.11

VYcTHBI onpoc

22.

TennoBoit 3¢ ekt XumuaecKoi
peaKIuu, IOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHUH,
9K30- U SHJIOTEPMUYECKUX
peakuusx. Tomuso.

23.11

YeTHBI onpoc

23.

Kucnopon — xumudeckuii
AJIEMEHT | TIPOCTOE BEIIECTBO.
O30H. Haxoxienue Kkuciopoaa
B npupojie, Gu3ndecKkue u
XHMHYECKHE CBOMCTBA.

28.11

CaMOOIIeHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOr 0 JINCTa»

24,

CriocoOslI mostyueHus
KHCIIOpOJia B T1abOpaTopuu 1
MIPOMBIILICHHOCTH.
IIpumeneHune kucnopoa.
[TonsiTre 06 okcuaax.

30.11

[TuceMeHHBIN KOHTPOJIb

25.

[Tpaktuueckas padora Ne 3.
«[Tonyuenue u cobupanue
KUCIIOpO/ia, U3y4EHHE €T
CBOWCTBY».

05.12

[IpakTuyeckas pabora

26.

Bomopon — xumudeckuit
AJIEMEHT | TIPOCTOE BEIIECTBO.
Haxoxnenue B nmpupo/ie,
CIOCOOBI TIOTYYCHUSI.

07.12

[IpakTnueckas paboTa

27.

dusnueckre U XUMHUYECKHE
CBOICTBA, IPUMEHEHUE
BOJOPOJA.

12.12

CaMooI1eHKa ¢
HUCIOJIb30BAHUEM
«OLEeHOYHOTO JINCTa»

28.

[Tpaktuueckas padora Ne 4.
«[Tomyyenue u cobupanue

09.01

[IpakTuyeckas pabora




BOJIOPOJIA, U3YYEHHUE E€TO
CBOMCTB».

29. | [loHATHE O KUCIOTAX U COJISX. 14.12 | YcrHslit onpoc

30. | Ypok o06o01meHus u 19.12 | CamooreHka ¢
cUCTeMaTU3alK 3HAaHUH UCIOJIb30BaHUEM

«O11€HOYHOr O JUCTa

31. | Kontpomsnas padora Ne2 mo 21.12 | KontpombHas paboTta
teme: "BaxHeiimue
COCTMHEHUS] HEOPTaHUIECKIX
BELIECTB. KUCIOPOJ, BOAOPOT"

32. | KomnuectBo BemecTBa. Modb. 11.01 | YcrHbIii onpoc
MounsipHas macca.

33. | 3akoH ABorajpo. MonspHblii 16.01 | CamooneHka ¢
00BEM razos. UCIOJIb30BaHUEM

«O1IeHOYHOTO JIUCTa»

34. | Pewrenue 3a1a4 Ha 18.01 | CamooueHka ¢
B3aMMOCBSI3b KOJIMUYECTBA UCIIOJIb30BaHUEM
BeEleCTBa, 00bEMA U MacChl «O11€HOYHOT 0 JINCTa»
ra3oB. Pacuérel o
XHUMHYECKUM YPaBHEHUSIM.

35. | PacuéTsl Mo XUMHUYECKUM 23.01 | IlucbMeHHBIN KOHTPOJIb
ypaBHeHUSAM. [IpumeHnenne
3aKoHa ABOTaJIpo.

36. | dusnveckue CBONCTBA BOIBI. 25.01 | Ycrublii onpoc
XUMHYECKUE CBOMCTBA BOJBI.

OcHoBanus. KpyroBopoT Boib
B IIPUPOJIE.

37. | Bona xak pacTBOpPHUTEIIb. 30.01 | CamoorieHka ¢
PactBopel. Haceiennsie n HCIIOJIb30BAaHUEM
HEHACBIIIEHHbIE PACTBOPHI. «O1IeHOYHOT 0 JIUCTa»
Pone pactBOpoB B ipupoae u B
KHU3HH YeJIOBeKa

38. | MaccoBast 10JIs1 BEIIECTBA B 01.02 | [TucbMeHHBIH KOHTPOJIb

pactBope. Beruncienus ¢
HCMOJIb30BAHUEM MTOHATHS
«MaccoBast 10JIs BELIECTBA B




pacTBope».

39. | [Ipaktuueckas pabota Ne 5 06.02 | IIpaktuueckas pabota
«[IpuroTtoBieHue pacTBOPOB C
OTIpEeIEIEHHON
KOHIICHTPAIUCH».

40. | O0o0mIeHne U cucTeEMaTU3aLU 08.02 CaMOOI1IeHKa ¢
3HAHMH [T0 TEMaM: HCIIOJIb30BaHUEM
"KonndecTBEeHHBIE OTHOIIIEHUS «O11€HOYHOTO THCTa»
o xumuu. Bona. PactBopsr”

41. | KonTponsHast padota Ne3 mo 13.02 | KonTponbHas paboTa
TeMmaMm: "KoandecTBeHHEBIE
OTHOILIEHUS IO XUMHUH. Boja.

PactBopsr"

42. | Knaccudukarus 15.02 | YerHslit onpoc
HEOPraHMYECKUX COCAMHECHUN.

43. | OkcHObl: COCTaB, 20.02 [TuchbMEHHBIN KOHTPOTh
Kyaccudukaus,

HoMeHkiatypa. [lonydyenue u
XUMHUUYECKHE CBOIICTBA
OKCHIOB

44. | OcHoBanms. Knaccudukarms 22.02 | CamoorieHKa ¢
OCHOBAHMIL. MIEJIOYN U HCIOIB30BaHUEM
HEPaCTBOPHMBIC OCHOBAHHUSI. «O1LIEHOYHOTO JIHCTa»
Howmenkiiatypa ocHOBaHHIA.

45. | OcHoBaHus: HU3NUECKUE U 27.02 | TectupoBaHue
XUMHUYECKUE CBOUCTBA,

CIOCOOBI OTYYEHUS

46. | KucmoTsl: cocras, 01.03 CaMoOoOI1IeHKa ¢
KJaccudukarus, HCIIOJIb30BaHUEM
HOMEHKJIaTypa, (GU3nYeCKre «O11€HOYHOr 0 JINCTa»
CBOIiCTBa

47. | KuCIIOTBI: XUMHYECKHE 06.03 CaMoolIeHKa C
CBOMCTBA, CITIOCOOBI TIOJTyYCHUS. HCIIOJIb30BaHUEM
Psin akTHBHOCTH METAIIOB «OLIEeHOYHOTO JIHCTa»

48. | Conu (cpennue): 09.03 | [TucbMeHHBIH KOHTPOJIb

HOMEHKJIaTypa, CIIOCOObI
MOJIYYCHHA, B3aHMOI[eI>'ICTBI/I€
coJieil ¢ MeTaJIaMy,




KHCJIOTaMH, 1IICJI0YaMi 1
COJIsIMH

49.

['eHeTnyeckas cBsI3b MEXKIY
KJIacCaMU HEOPraHMYECKHUX
COEIUHEHUH.

13.03

CaMoOoOI1IeHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOr 0 JINCTa»

50.

[TpakTruueckas padota Ne 6.

Pemrenne SKCIICPUMCHTAJIbHBIX

3a7a4 1o teMe «OCHOBHBIE
KJIACCHI HEOPTaHUIECKUX
COCIUHEHUIN»

03.04

[IpakTuueckas pabota

51.

Brruncrnenus no ypaBHEHHUSIM
XUMHYECKON PEAKIINU

15.03

[TuceMeHHBIN KOHTPOJIb

52.

Ypok 060011eHus u
CHCTEMAaTHU3alH II0 TEME.
"Baxkneiiiine npeacTaBuTean
HEOPraHUYECKUX BEIIECTB"

20.03

CaMooI1ieHKa ¢
KUCIIOJIb30BAHUEM
«O1EeHOYHOTO JIUCTa»

53.

Kontponbras padota Ned o
teMe"' Baxuelmue
MIpeICTaBUTENN
HEOPraHUYECKUX BEIIECTB"

22.03

KonTponsnas pabora

54.

IIepBble TONBITKN
KJIacCU(UKAIIHA XUMAIECKIX

anemeHToB. lIoHsaTHE O Tpynmax

CXOJHBIX 5JICMCHTOB.

DJIEeMEHTHI, KOTOPbIE 00pa3yIOT

am(oTepHbIe OKCUIIBI U
THIPOKCHUIBIL.

05.04

VYeTHBI onpoc

55.

[lepuoanueckuii 3aKoH 1
[Tepuonuueckas cucrema
XHMHYECKUX dj1eMeHTOB [I. 1.
Menneneena. [lepuossi,
CPYIIIbI, TOATPYIIIHIL.
®uU3NYECKUN CMBICT HOMEPOB
MePUO/Ia UTPYIITIBI

10.04

YceTHBII onpoc

56.

Crpoenue atomoB. CocraB
aTOMHBIX saep. M30Tomsl.
ONEKTPOHBI.

12.04

CaMOoOI1IeHKa ¢
HUCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTa»

S7.

CrtpoeHue 3J1eKTPOHHBIX

17.04

YcTHBII onpoc




00oJ04yek aroMoB nepBbIx 20
XUMHUYCCKUX BJIICMEHTOB
MEePUOANYECKON CUCTEMBI

J1. 1. MenpaeneeBa

58. | XapakTepucTHKa XUMHUYECKOTO 19.04 | CamooreHka c
AJIEMEHTA TI0 €ro MOJIOKEHUIO B UCIOJIb30BaHUEM
[Tepuonuueckoii cucteme /1. U. «OLEeHOYHOT 0 JIUCTa»
MeHpemeeBa.

59. | 3akoHOMEpPHOCTH U3MEHEHUS 24.04 | CamoorieHka ¢
paanyca aTOMOB XUMUYIECKHIX UCTIOJIb30BaHUEM
AJIEMEHTOB, METAJUTMICCKUX U «OIIEHOYHOTO JICTa»
HEMETAJNIMYECKUX CBOMCTB IO
TPYIIaM U TIEPHOIAM.

60. | 3nauenue Ileproauueckoro 26.04 | YcrHbli onpoc
3akoHa U Ilepuoguueckoit
CHCTEMbI XUMUYECKUX
AJIEMEHTOB JJISl Pa3BUTHS HAYKU
u npaktuku. J[. 1. Menneneen
— YU&HBIH U IrpaXTaHUH.

61. | Xumnueckas CBs3b. 03.05 | CamooueHka ¢
KoBanenrtHas (monsipHast 1 UCIOJIb30BaHUEM
HETIOJISIPHAS) CBA3b. «OIIEHOYHOTO JIHCTa»
DIIeKTPOOTPULIATEIIEHOCTh
XUMHYECKUX IJICMCHTOB.

62. | NoHHast XUMHUYECKasi CBA3b. 10.05 | IIuceMeHHBIH KOHTPOJIb

63. | CTeneHb OKUCTICHHUS. 15.05 | YcrHbIii onpoc

64. | OxucnurenabHO- 17.05 | CamooreHka ¢
BOCCTAaHOBUTENBbHBIE PEAKIINU. UCTIOJIb30BaHUEM

«O1IeHOYHOTO JIUCTa»

65. | [Iporecchl OKUCTIEHUS U 22.05 CaMoOoOI1IeHKa ¢
BOCCTaHOBJICHHS. OKHCITUTEIN UCII0JIb30BaHUEM
¥ BOCCTAHOBHUTEITH. «OIIEHOYHOTO JIHCTa»

66. | CocraBnenne ypaBHEHUI 24.05 | IlucbMEHHBIN KOHTPOJIb

OKHCITUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUN U
CXEM 3JIEKTPOHHOTO OaaHca.




67. | Ypok o6o0rienus u 1 0 0 29.05 CaMoOoOI1IeHKa ¢
CUCTEeMAaTH3allH 3HAHUH. UCTIOJIb30BaHUEM
«O1IeHOYHOTO JIHCTa»
68. | [Ipomexxyrounas arrecranus 3a | 1 1 0 30.05 | KonTponwsHas pabora
Kypc XuMHH 8 KIacca.
IMOYPOYHOE

INIJTAHUPOBAHUE




XUMUA

(HanMeHOBaHHE y4eOHOM U CIIHILINHBI)

9

(xmacc)
HJ'IaHI/IPOBaHI/Ie COCTAaBJICHO HAa OCHOBE pa60qe171 IIporpaMmabI

o XUMHUH 8-9 Kj1acchl

B coorserctBun ¢ @I'OC 0CHOBHOTO 00IIIEr0 00Pa30BAHUSI

( ®I'OC HaYaIbHOTO, OCHOBHOTO, CPEIHETO OOIIEro 00pa3oBaHusl )

YMK: T'abpuensu O.C. Xumus 8 kiacc. YueOHUK 1151 0011e00pa30BaTeIbHBIX OpraHu3anuii/
O. C. I'adbpuens, U.I'. Octpoymos, C.A. Cnaakos — M.: IIpocsemnienue, 2019r.

(yKasath aBTOpa, H31aTENBLCTBO, TOI M3 IaHHS)

KoanuectBo uacoB Bcero:. 68 |, BHememo 2

2022- 2023 y4eOHbIi O

KonnuecTBo yacos
Ne
BCET | KOHTp | MpaKT
w/n ce OHTp | Ipa
Tema ypoxka 0 onbHBI | nueck ([lata rutan.| Bumsl, hopmbl KOHTpOIIS
e ue U3y4YCHUS
pabot | paboT
BI BI
68 4 7
1. | [leproguueckuii 3aKoH. 1 0 0 02.09 | Camoornenka ¢
[Teproandeckas cucrema HCTI0JIb30BAHUEM
XAMUYECKUX JIIEMEHTOB «O1EHOYHOTO JIUCTa»
. . Menneneena.
CtpoeHue aToMOB.
2. | 3akOHOMEPHOCTHU B 1 0 0 07.09 | CamooreHka ¢
M3MEHEHHH CBOWCTB UCTIOJIb30BaHUEM
XUMHYECKUX DIIEMEHTOB «OIEHOYHOTO JICTa»




IIEPBBIX TPEX MEPUOOB,
KaJIusl, KaIbLMs U UX
COCIMHEHUI B COOTBETCTBUU
C TIOJIOXKEHUEM B
MIEPUOJUYECKON CUCTEME U
CTPOEHHEM aTOMOB.

Knaccuduxanus n
HOMEHKJIaTypa
HeopFaHH‘ICCKI/IX BCIICCTB.

09.09

CaMooI1ieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOTO JIHCTa»

XHUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K
pa3IUYHBIM KJ1accam
HEOPraHU4eCcKhX
COCJIMHECHMH, UX
reHeTHYeCKas CBA3b

14.09

CaMooI1IeHKa C
HCIIOJIb30BAHUEM
«O11€HOYHOTO JTHUCTa»

CrpoeHue BenecTa: BUIbI
XUMHYECKON CBSI3HU. THIIBI
KPUCTATAYECKUX PEHIETOK,
3aBHCHUMOCTH CBOMCTB
BCIIIECTBA OT THUIIA
KPUCTAJUINYECKON PEIIETKH

16.09

[T1cbMEHHBIN KOHTPOJIb

Knaccudukarms
XUMHUYECKUX PEAKIUH 110
Pa3IMYHBIM NIPU3HAKAM.
DK30- U 3HJI0TEPMUYECKHE
peaxkuuy, TEpPMOXUMUYECKHE
ypaBHEHHUS.

21.09

VYeTHbII onpoc

[TonsiTue o ckopocTu
XUMHYECKON peaKinu.
IToHsiTHE O TOMOT€HHBIX B
TE€TEPOTreHHBIX PEAKIIUAX.
@DaKTOopHI, BIUSIIOIIME HA
CKOpPOCTb XUMHUYECKOM
pEaKLnH.

23.09

CaMooI1ieHKa ¢
HCHOJIb30BaHUEM
«OLIEHOYHOI0 IUCTa»
JlaGopaTopHBIi OTIBIT

OO6patumble U HEOOpaTUMBIE
XUMHUYECKUE PEAKIUU.
XHUMHUYECKOE PAaBHOBECHE.

28.09

CaMoo1IeHKa C
HCIIOJIB30BAHUEM
«O11€HOYHOTO JIHUCTa»




@akKTOpBl, BIUAOIIME HA
CMeEIllEHUE XUMHUYECKOTI'O
PaBHOBECHSI.

9. | OKuCIUTETBHO- 30.09 | Camoomenka ¢
BOCCTaHOBUTEJILHBIE HCHOJIb30BaHUEM
pEeaKI1Hu, SJIEKTPOHHBIN «OILEHOYHOT0 JIUCTa»
0ajaHC OKHCIUTEIBHO-

BOCCTAHOBHUTEIBHOM
peaKIuu.

10. | CocraBnenue ypaBHeHUI 05.09 | [TucbMeHHBII KOHTPOJIb

OKHCIIMTEJIHHO-
BOCCTaHOBUTEIbHBIX
peaKuuii C KHCIOJIb30BAHUEM
METO/1a DJIEKTPOHHOTO

Oanamca.

11. | Teopust 3AEKTPOTUTHYCCKOMN 07.09 | YcrHsiit onpoc;
JIUCCOLMAIIAN. DIEKTPOIUTHI JlaGopaTopHBIi OTIBIT
1 HEIJICKTPOJUTHI. KaTHOHBI,
aHWOHBI. MeXxaHnu3M
JINCCOLMAIIAH BEIIECTB C
Pa3IMYIHBIMU BUIAMU
XAMHWYECKOU CBS3M.

12. | Peakuuu MOHHOTO OOMEHA, 12.09 | CamooueHka c
YCIIOBUS UX MPOTEKAHUS. HCII0JIb30BaHUEM
Honnble ypaBHEHUS «O1EeH0YHOr0 JIUCTa»
peakiuii. JlabopaTopHBIil OTIBIT

13. | XuMmuueckue cBoicTBa 14.09 | CamooreHka ¢
KHCJIOT B CBETE HCIOJIb30BaHUEM
MpeACTaBICHUH 00 «OLIEHOYHOT0 IUCTa»
AIEKTPOIUTUYECKON JlaGopaTopHBIi OTIBIT
JIIMCCOLMALIHH,

14. | Xumudeckue CBOMCTBA 19.09 | Camoouenka c

OCHOBAHHU B CBETE
IpeICTaBIeHU 00
ANEKTPOIUTUYECKON
JIACCOLUALIUH.

HCIIOJIB30BAHUEM
«O1€HOYHOTO JTHUCTa»
JlabopaTopHBIil OTIBIT




15.

XHUMHYECKHE CBOMCTBA
COJIeil B CBETE
Mpe/ICTaBICHU 00
AIEKTPOTUTUYECKOM
muccoruanuu. [lonsrue o
TUIPOJIU3E COJIEH.

21.09

[IncbMEHHBIN KOHTPOJIb

16.

KauecTBeHHbIC peakuuu Ha
KAaTHUOHBI 1 aHUOHBI.

26.09

JlaGopaTopHBIi OTIBIT

17.

[TpakTuaeckas padora Nel.
Pewmenne
HKCTIEPHUMEHTAIBHBIX 3a/1a4
10 Teme
"DneKTpOoIUTHYECKAS
qucconuanus’”

28.09

[IpakTnueckas padota

18.

Ypok 06001meHus 1
CHCTEMAaTH3alM1 3HaHUH 110
TeMme. BemectBo u
XUMHUYECKash PeaKITusl.

09.11

CaMoo1IeHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOr 0 JINCTa»

19.

KonTponshas pabora no
TeMe. BemecTBo n
XAMUYECKasi PEeaKIHsl.

11.11

KonTponbHas pabota

20.

OO01as xapakTepucTuKa
rajoreHoB. CTpoeHue u
(busnyecKue CBOMCTBA
MPOCTHIX BEIIECTB —
raJoreHoB.

16.11

VYeTHbII onpoc

21.

Xnoposogopon. ConsHast
KHCJIOTa, XUMUYECKUE
CBOIICTBa, MOTyYECHHUE,
npuMmeHenue. KauectBennas
peaxus Ha XJIOPUA-UOHBI.

18.11

CaMoOoOI1IeHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOr 0 JINCTa»

22.

Pu3HOI0rnYecKoe AeUCTBUE
XJIOpa ¥ XJIOPOBOJOPOIa Ha
OpraHu3M 4YeJIOBEKa.
Baxneiimme xJopuasl 1 uxX
HAaXO0X/IEHHUE B IPUPOJIE.

23.11

TectupoBanue




23.

[TpakTuueckas padorta Ne2.
[Tomyuenue constHOM
KHCIIOTBI, U3y4eHHUE €&
CBOWCTB.

25.11

[IpakTuyeckas pabora

24,

OOm1as xapakTeprcTHKa
anemeHTOB VIA-rpymisr.
Oco0EHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHBIC
CTCIICHHU OKHUCJICHUA.

30.11

VYcTHbli onpoc

25.

Crtpoenue u cBoiicTBa
MPOCTHIX BEIIECTB —
KHCJIOPOJA U CEPHI.
AnnoTponHsle
MOIU(DUKALIH.

02.12

VYeTHbII onpoc

26.

CepoBoaopoJ, CTpOEHHUE,
(bU3UYECKUEe U XUMHICCKUE
cBoiicTBa. OKCUABI CEpPhI KaK
MPEACTABUTEHN KUCIOTHBIX
OKCHJIOB.

07.12

CaMoo1IeHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOr 0 JINCTa»

27.

CepHast KHCIIOTA,
(1)I/ISI/I‘I€CKI/I€ U XUMHWYCCKHUC
coiictBa. Conu cepHOU
KHCJIOTHBI, KAUECTBCHHAsA
peakuus Ha cyab(aT-uoH.
IIpumeneHue cepHou
KHCJIOTHI.

09.12

VYeTHbI onpoc

28.

[TpombIteHHBIH coco0

MMOJIY4YCHUA cepHoﬁ KHUCJIOTHI.

Pemrenne 3ama4d Ha
HaXO0JIECHUE MACCOBOH OJIH
BBIXO0/1a TIPOJIYKTa PEAKITUN

14.12

CaMooI1IeHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOr0 JINCTa»

29.

Haxoxnenue cepol u eé
COEIMHEHUH B IIPUPOJIE.
XUMHUECKOE 3arpsi3HEHUE
OKpYKarOUIEH Cpe/Ibl
COEIUHEHHSIMU CEPBI
(KUCIIOTHBIC JIOXK U,

16.12

[TrcbMEHHBIN KOHTPOJIb




3arpA3HCHHUC BO3AyXa U
BOJIOEMOB)

30. | O0mas xapakTeprCcTHKa 21.12 | CamoolieHKa ¢
9IIeMEHTOB V A-TpyHIIBL. UCIIOJIb30BaHUEM
A30T, pacrpocTpaHeHHE B «O1EHOYHOTO JIUCTa»
npupoje, GpusndecKue u
XMMHUYECKUE CBOMCTBA.

Kpyrosopor a3ora B
IPHUPOJIE.

31. | AMMuax, ero pu3MYecKue u 23.12 | YcrHblit onpoc
XUMHUYECKUE CBOUCTBA,

MOJTy4eHUE ¥ IPUMEHEHHE.
Conu ammoHuUs.

32. | [Ipaktnueckas padora Ne3. 11.01 | IIpakTuyeckas pabora
[Tonmy4yeHue aMmuaka,

U3YyUYCHHE €r0 CBOWCTB.

33. | AsoTHas KHCIIOTa, €8 13.01 | Camoonenka c
bu3nvecKrne 1 XUMHYECKHUE UCIIOJIb30BaHUEM
cBoricTtBa. Hurparsl. «O11€HOYHOr O JIUCTa»

34. | Ucnonb30BaHUEe HUTPATOB U 18.01 | CamooreHka ¢
COJIeli aMMOHUS B KaUeCcTBE UCIIOJIb30BaHUEM
MHUHEPAJIbHBIX yI00PEHHIA. «O1EHOYHOTO JIUCTa»
XUMHUECKOE 3arpsAI3HEHUE
OKpYKaroLIen cpeibl
COEIMHEHUSIMH a30Ta.

35. | ®ocdop, amoTponHbIe 20.01 | Ycrubiii onpoc
Moudukaruu docdopa,
bu3nYecKue 1 XUMHYECKHUE
CBOMCTBA.

36. | Okcun pocdopa(V) u 25.01 | [TucbMeHHBIH KOHTPOJIb

dbocdhopnas xkuciora,
(1)I/ISI/I‘~ICCKI/I€ U XUMHUYCCKUC
CBOWCTBA, MTOJIYYEHUE.
Hcnons3oBanue Gocdaros B
Ka4CCTBC MHUHCPAJIbHBIX




y100peHuH.

37.

Yrnepos, aluioTponHbIe
Mo U dUKaIuy,
pacnpocTpaHeHUE B
npupoje, Gpu3ndecKue u
XUMHWYECKHE CBOMCTBA.
AncopOrusi.

27.01

YceTHbIR onpoc

38.

Oxkcunpl yriaeponaa, ux
(bU3HYECKUE T XUMUICCKHEC
CBOMCTBA, MOJIYYEHUE U
npuMeHeHue. [Ipaktuueckas
pabota Ned. [lonyuenue
YTIIEKHUCIIOTO ra3a.
KauecTBennas peakius Ha
KapOOHAT-HOH.

0.5

01.02

[TpakTnueckas padbota

39.

YroJbHasg KACIOTA U €€
coiu, ux puznYecKue u
XMMHUYECKHE CBONCTBA,
MOJIYy4E€HHE U IPUMEHEHHUE.
KauecTBeHHas peakius Ha
KapOOHAT-HOHBI.

03.02

CaMooI1ieHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOr 0 JINCTa»

40.

HepBOHa‘IaJ'IBHI)IC IIOHATUA
00 OpraHUYeCKUX BEIIECTBAX
KaK 0 COCOAUHCHUAX
yriepoja. X cocras u
XHUMHYECKOE CTPOCHUE.

08.02

CaMooI1IeHKa C
HUCIOJIL30BAHUEM
«OLEeHOYHOTO JINCTa»

41.

ITousarue 0 OHOIOTHYECKHU
BaKHBIX BEIIIECTBAX. KUpaX,
Oenkax, yriaeBojax — U UX
POJIH B )KU3HH YEIOBEKA.

10.02

YcrHblii onpoc

42.

Kpemnnii, ero ¢pusznueckue u
XUMHUYECKHE CBOMCTBA,
MOJTYy4YCHHUE U TIPUMEHEHHE.
Coenunenus KpeMHHS B
npupoae.Baxueinmmue
CTPOUTENbHBIE MaTepUAaIIbI:
KepaMHUKa, CTEKJIO, LIEMEHT,

15.02

CamMoor1ieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOTO JIHCTa»




0€ETOH, XKene300€TOH.

43.

O6uue npencrabienHus 0o
okcuae kpemuusa(1V) u
KPEMHHUEBOU KHUCIIOTE.
CUIHKaTel, UX
HCIIOJIh30BaHUE B OBITY,
MEUIIHNHE,
MTPOMBIIIIICHHOCTH.

17.02

CaMoor1ieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOTO JIHUCTa»

44,

[Tpaktudeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMe «Baxkueimme
HEMETAJIJIBI U UX
COCIUHECHUS»

22.02

[IpakTnueckas padota

45.

Ypok 06001meHus 1
CHUCTEMAaTHU3alMH 3HAHUH I10
teme:. HemeTamisl 1 ux
COEUHEHMS.

24.02

CaMoo1IeHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOr 0 JINCTa»

46.

KonTponshas pabora no
Teme. Hemetauiel 1 ux
COEIMHEHMUS.

01.03

KonTponbHas pabota

47.

OO01as xapakTepucTuKa
XUMHUYECKUX IEMEHTOB —
METaJIJIOB HA OCHOBAHUU UX
I0JIOKEHHUS B
NIEPUOAUYECKON CUCTEME
XUMHMUYECKUX JIEMEHTOB

J1. 1. MenpeneeBa u
cTpoeHus aromoB. CTpoeHue
METAJIJIOB.

03.03

CaMoOoI1IeHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOTO JIHUCTa»

48.

DIJIEKTPOXUMUYECKHUM psif
HaIpsKEHUI METaJUIOB.
dusznuecknue 1 XUMUYECKHE
CBOMCTBA METAJUIOB.

09.03

VYcrHblil onpoc

49.

OOmme crnocoObl MOTyYeHUs
MmeTtamnoB. ITousitue o

10.03

CaMooI1IeHKa C
HCIIOJIB30BaHUCM




KOPpO3UHU METAIIJIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI
OT KOPpO3UH.

«O1I€HOYHOTO JIHUCTa»

50. | CrinaBel (CTasb, 4yryH, 0 15.03 | [IuceMeHHBIH KOHTPOIH
JFOPATIOMHHKIN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U
MIPOMBIIIIICHHOCTH.

51. | lllemoyHbIC METAILITHI. 0 17.03 | CamoorieHka ¢
HaxoxaeHue B mpupoie. HCIIOJIb30BaHUEM
dusnuecKkre 1 XUMUYECKHE «O11€HOYHOI O JINCTa»
CBOMCTBaA (Ha MpUMepe
HATPUS U KaJIuisl).

52. | OKCHIBI U TUAPOKCHIBI 0 22.03 | [TucbMEHHBIN KOHTPOJIb
HATPUS ¥ KaJTHsL.

[TpuMeHeHHE 1ETOYHBIX
METAJIOB M UX COEINHEHMIA.

53. | LllemouHO3EMEIbHBIC 0 24.03 | CamoorieHKka ¢
Metauibl. Haxoxnenue B HCITOJIb30BaHUEM
npupoze. PusudecKue u «O11€HOYHOI O JINCTa»
XUMHYECKHE CBONCTBA
Marus ¥ KaJIbIsl.

54. | Baxxneiine coeIMHEHUS 0 05.04 | CamooreHKa ¢
Kanblus (OKCHI, THIPOKCH]I, HCII0JIb30BaHUEM
COJIN). «O11€HOYHOr0 JINCTa»

55. | KécTKOCTB BOABI U CITOCOOBI 0.5 07.04 CaMoo1IeHKa C
e€ ycTpaHeHHs. HCIIOJIE30BaHUEM
[TpakTrueckas padota Ne6. «O11eHOYHOI0 JINCTa»
JKEcTKOoCTh BOJIBI K METO I
€€ yCTpaHEeHUsI

56. | Beruncienus mo 0 12.04 | CamoorieHka ¢

ypaBHeHI/ISIM XUMHUYCCKUX
peaKkuuii, €Ciii OAUH U3
pCaFCHTOB JIaH B BUJIC
BOJIHOTO PacTBOpa C
M3BECTHOM MacCOBOM JOJIEH.

UCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTa»




o7.

Amomunuii. [Tonoxxkenue B
NIEPUOAUYECKON CUCTEME
XUMHWYECKHX DJIEMEHTOB

Jl. . Menneneesa, cTpoeHHE
aroma. Haxoxxnenue B
npupojae. Puzndeckue u
XUMHWYECKHE CBOMCTBA.

14.04

[IpakTuyeckas pabora

58.

AmdoTepHbIe CBONCTBA
OKCHJIa U TUJIPOKCUIA
AIIFOMHMHUSL.

19.04

CaMoor1ieHKa ¢
HCIIOJIB30BAHUEM
«O11€HOYHOTO JIHCTa»

59.

Keneso. [lonoxenue B
[IEPUOAUYECKON CUCTEME
XUMHYCCKUX JICMCHTOB

. . MenneneeBa, ctpoeHue
atoma. Haxoxxnenue B
npupozae. duznueckue u
XUMHUYECKUE CBOMCTBA.

21.04

TectupoBanue

60.

OKcubl, THIPOKCUIIBI U
conu xene3a(ll) u
xenesza(lll).

26.04

[T1cbMEHHBIN KOHTPOJIb

61.

[TpakTudeckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMe «BaxHeimme
METaJUIbl U UX COCIMHCHUI»

28.04

[IpakTnueckas padota

62.

[TpakTuueckas padora Ne 8.
Pacnio3naBanue
HEOPraHWYECKUX BEIIECTB C
IMOMOIIBIO KaUeCTBEHHBIX
peakuii Ha HOHBI.

03.05

[IpakTnyeckas pabora

63.

Pentenue 3agad Ha
BBIYUCIICHHS TI0 YPaBHEHUSIM
XUMHAYECKUX PEaKLIHM, €CIn
OJIMH U3 PEareHTOB JaH B
M30BITKE W COIEPIKUT
MIPUMECH; MAaCCOBOM A0

05.05

CaMooI1ieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOTO JIHCTa»




BBIXOJA IIPOJIYKTa PEAKLIMU

64.

Ypok 06001meHus 1
CHCTeMaTH3allu1 3HAHHUH 10
Teme: MeTautbl U X
COCTMHEHUSL.

10.05

CaMoor1ieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOTO JIHUCTa»

65.

KonTpomnsnas pabora no
TeMe. MeTamisl 1 uX
COCIMHCHMUSL.

12.05

KonTponbhas pabota

66.

BemecrBa u marepuansl B
MMOBCEAHEBHOM KU3HU
YyenoBeKa. XUMHS U
310poBbe. besomacHoe
HCIOJIb30BAaHUE BEILLECTB U
XUMHUYECKUX PEaKIuil B
OBITY.

17.05

VYeTHbII onpoc

67.

OCHOBEBI PKOJIOTHYECKOM
rpaMOTHOCTU. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOLIEH
cpeapbl. Posib xumuu B
pEIIeHUH YKOJIOTHIECKUX
npooem.

19.05

VYcrHblit onpoc

68.

HUrorosas arrecramus mo
XMMHH 332 KypC OCHOBHOU
IIKOJIBI

24.05

KoutponsHas pabora
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