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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMUK Ha YPOBHE OCHOBHOI'O 00IIer0 00pa3oBaHMs COCTABJIEHA HA
OCHOBE TpeOOBaHMI K pe3yJpTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOW MPOTPAMMBI
OCHOBHOTO 0011ero oopazoBanus, npencraBieHHbIXx B DI'OC OO0, a Takxe Ha OCHOBE
dbenepanpHON paboueit MporpaMMbl BOCOUTAHUS U C YIETOM KOHIEHIMH MPENOoJaBaHus
yuebHOro mpenMera «XuMHus» B 00pa3oBaTeNbHBIX oOpraHuzanmusx Poccuiickoii
denepanum.

[IporpamMma no XuMuu Ja€T MpeACTaBICHUE O LENSIX, 0OLIEH cTpaTeruu 00y4eHuUsl,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOUIUXCA CPEICTBAMU yUeOHOTO MPeIMETa, YCTaHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, IMPETyCMATPUBAET pACHpPEACIEHUE €ro Io
KJIaccaM U CTPYKTYpHUpPOBAHUE IO pa3/iesiaM U TEMaM MPOrpaMMBbl [0 XUMUH, ONPEIEISIET
KOJIMYECTBEHHBIE M KA4E€CTBEHHBIE XapaKTEPUCTUKH COJEPKaHUSA, PEKOMEHIYEMYIO
[IOCJIEIOBATEIBbHOCTh ~ M3YYEHUS  XMMHH C  y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKA y4eOHOTO MIpoLecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, OnpenenseT BO3MOKHOCTH MpeIMeTa JUisl peaju3alud TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHONW MpPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOuiero oOpa3zoBaHMs, a TaK)Ke TPEOOBaHUH K pe3ysibTaTaM 00y4eHHs] XMMUU Ha yPOBHE
LeJed M3y4yeHusl MpeaIMeTa U OCHOBHBIX BHUJIOB YUEOHO-IIO3HABATENBHON JESITEIIBHOCTH
00yyJaroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XUMHUHU CIYXKUT OCHOBOM Uil  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeacTaBiIeHU O MaTepUaJbHOM €IMHCTBE MHpa, BaXKHYIO POJIb
urparot GopMupyeMble XUMUEH MPEICTaBICHHs O B3aUMOIIPEBPALLEHUSIX SHEPTUU U 00
ABOJIIOLIMU BEILIECTB B MPUPOJIE, O MyTIX PElICHUs II00aJbHbIX MPOOJIeM YCTOHYUBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJOTHYECKOU
0€e30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunu:

CHOCOOCTBYET peaju3aliil BO3MOXHOCTEH Jisi camMopa3BUTHS U (OPMUPOBAHHUSA
KYJIbTYpbI JIMYHOCTH, €€ 0011el U (YHKIUOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEN
oOydarolmuxcsi,  HaBBIKOB ~ HMX  CAMOCTOSTENBHOW  yuyeOHOW  JeATEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  HUCCIEJOBATENbCKUX  yYMEHUW, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYYHOTO MBIILIEHHUS, 3aK1a/IbIBAET OCHOBBI LIETIOCTHOT'O
B3IJIila HAa E€IUHCTBO MPHUPOJbI W YENOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOUINXCs;

CHOCOOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOIMYECKOe 0Opa3oBaHUeE
00yJarommxcs.

JlanHble HampaBjieHUS B OOyYEHUH XUMHUH O00€CIEeYMBAIOTCSA CHelU(pUKON
coJiepKaHusl y4eOHOro IpeIMeTa, KOTOPbIM SBISETCSA MEJAarOrH4ecKy aganTUPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha ONPEIEIEHHOM 3Tare e€ pa3BUTHA.



Kypc xumMuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHWs OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOUMMHUCS CHCTEMbl IE€pBOHAYAJIbHBIX TOHSATHH XWUMHUHU, OCHOB
HEOPTaHWYECKONH XMMHUHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TOHSTHA OpPraHWYeCKON
XUMUH.

CtpykTypa coaepkaHHus TNpOrpaMMbl IO XHUMHUM C(HOpPMHpPOBaHA HAa OCHOBE
CUCTEMHOTO nojaxoja K e€ n3ydenuto. CopeprkaHue CKJIaIbIBA€TCs U3 CUCTEMbI MOHATUN
0 XMMHUYECKOM DJIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XuMU4eckoi peakunu. O6e
3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BAaHbI MO MPUHLHUITY MOCJIEI0BATEILHOTO PAa3BUTHUSA
3HAHUI Ha OCHOBE TEOPETUYECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUCHHSI O CTPOCHHH aTOMa U XUMHYECKOH CBSI3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLMALIUU BEIIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIUPUUYECKHU MOJIYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYromy,
BBITIONHAS (PYHKIMHM OOBSCHEHUS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MOYKHOCTEH MPAKTUIECKOTO MPUMEHEHHSI U TTOTyUEHHUs U3y9aeMbIX BEIIECTB.

OcBoeHHEe pOorpaMMBbl IO XUMHUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKON COCTABJISIONIECH HAyYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU TIPUPOJIbI,
LEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM MMO3HaHUs B Hayke. M3yuenune
XUMHH TPOUCXOIUT C MPUBIICYCHNEM 3HAHUN U3 paHee U3yYeHHBIX YUeOHBIX MPEeIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 kimaccy.

[Ipu w3ydeHHH XUMUU TPOUCXOIUT (HOPMHUPOBAHWE 3HAHMM OCHOB XHMMHUYECKOU
HayKH Kak oO0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTHUUECKON MAesITeNbHOCTU
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphl. 3ajaya y4eOHOIo
mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBl XUMHUYECKUX 3HAHUN — BaKHEUIINX
(akTOB, MOHATUWA, 3aKOHOB M TEOPETUYECKUX TMOJOXKEHHUH, TOCTYNMHBIX O00OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, sS3blKa HAayKHU, B MPUOOIIEHWU K HAYYHBIM METO/aM
MO3HAHUS TPU M3YYCHUH BEIIECTB M XWMHUYECKHX peakiuid, B (HOPMHUPOBAHUU U
pa3BUTUN TIO3HABATENbHBIX YMEHHMHA W WX MPUMEHCHWU B y4eOHO-TO3HABATEIHHOU U
y4eOHO-HCCIIeI0BATEILCKON JIEATEIbHOCTH, OCBOCHUM TIPaBUJl O€3011acHOr0 OOpalleHus
C BEIlIECTBaMHU B NTOBCEIHEBHOM JKU3HU.

[Ipy w3yyeHMM XMMHMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS Ba)KHOE
3HaYeHHUe NMPUOOPeNn TaKue 1IeH, KakK:

—  (GOpMHpOBAHHE  HWHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaAMOCTOSITEIbHOMY MPHUHSATHIO  PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAIpPaBJIEHHOCTh OOYYEHHsS] HA CUCTEMATHYECKOEe MPUOOIEHNE 00YyJaromuXcsl K
CaMOCTOSTENIbHOM TI03HABATENLHON JIESITEIbHOCTH, HAyYHBIM METOJIaM IIO3HAHMS,
(bOopMUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrnedyeHrue YCIOBUHM, CHOCOOCTBYIOUIMX MPHUOOPETEHUIO OO0YYarOIIMMHUCS
OTIbITa Pa3HOOOPa3HOM NEATENbHOCTH, MO3HAHUS U CAaMOIO3HAHUS, KIIOUEBBIX HABBIKOB



(KJTHOYEBBIX KOMITETEHIINM ), UMEIOIUX YHUBEPCAIBHOE 3HAUCHHUE JJI PA3IUUYHbIX BUIOB
NEeATEIIbHOCTH;

— (opMupoBanue 001 HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSCHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOLIEr0 MUPA, UCIIOJIb3YsI
3HAHUSA U ONBIT, MOJYYEHHBIC NPU U3YYEHUU XHMHH, MPUMEHATh MX NPHU PEIICHUU
npo0JieM B OBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIbHOCTH;

— ¢opMupoBaHue y OOYYAOMIMXCS TYMAHHUCTHYECKHUX OTHOIIECHWUW, TMOHUMAHHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKHA HSKOJIOTHMYECKH IEJIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYIOBOM NEATETLHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY KaroIIEH IPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOIIECYETOBEYECKUX ILIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO6miee 4KCIIO 4acoB, OTBEAEHHBIX MJIsi M3YyYEHUS XMMHUU Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJENI0),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Poiab XMMUU B JKU3HU 4yeloBeKa. XUMUS B CUCTeMe Hayk. Tena u
BenecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlecTB. [loHsTre o
MeTOJIaX o3HaHUs B XuMuu. YucTeie BemecTBa U cmecu. CiocoObl pa3ieieHus CMeceH.

ATOMBI U MOJEKYJBl. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX AJIEMEHTOB.
[IpocThie U cioXHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XWMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomunuectBo BemecTtBa. Monb. Monsipaas Macca. B3auMocBsA3b KOIMYECTBA, MACChI
M YHClIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel mo QopmynraM XUMHUYECKUX
COCIMHEHUN.

OU3NYECKUE U XUMUYECKHE SBICHHS. XUMHUUECKAsl peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHUs Macchl BEUIECTB. XUMHUYECKUE ypaBHeHUsA. Knaccupukanus XUMHYECKHX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XWMHYECKOW TOCYIOM, MpaBujiaMd pabOThl B JlabopaTtopuu u
npuéMamMu oOpaileHuss ¢ J1abopaTopHbIM OOOpPYJOBAaHUEM, H3YYEHHUE U OINHUCAHUE
(u3nyecKkux CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUECKUX
(ru1aBiieHHE BOCKA, TasiHHE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIIHS
BOJbI) M XUMHUYECKHX (TOpPEHHE CBEYH, TNPOKAIMBAHHE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HAOJIOJCHHE W OIMCaHWE MPU3HAKOB
MPOTEKaHUS XUMHUYECKHUX peakluuil (pas3iokeHHe caxapa, B3auMOJCHCTBUE CEpPHOU
KUCJIOTBl C XJIOpUIOM Oapus, paziokeHue rujpokcuna meau (ll) mpu narpeBaHuw,
B3aUMOJICUCTBHE Xene3a ¢ pactBopoM conu meau (11), n3yuenue crocoOoB pasaeineHus
CMeced: C TOMOINbI0 MarHuta, GUIBTPOBAHWE, BBhIMIAPUBAHUE, JTUCTUIUISAIINS,
xpoMarorpadusi, TpOBEJCHUE OYUCTKM IMMOBAPEHHON COJM, HAOJIOJEHHE U ONUCaHUE
pEe3yNbTaTOB TPOBENICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MaccChl,
co37aHue MoJieell MoJIeKy (IIapOCTEPKHEBBIX).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopoa — 37I€MEHT W IpOCTOE
BelecTBo. Haxoxaenue kuciaopona B mpupoje, Gu3nueckue U XMMUYECKHE CBOWCTBA
(peakiuu ropenusi). Oxcunpl. [Ipumenenue kucinopoaa. CriocoObl MOMyYEeHUs KUCIOPOIa
B jaboparopuu M mnpombliiuieHHocTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJJIOTPOTIHASA MOAUDUKAIIIS KUCIOPOA.

TemnoBoit 3pheKkT XUMUYECKON peakui, TEPMOXUMHUYECKUE YPaBHEHHS, IK30- U
SHAOTEPMUYECKUE peakiuu. TOMIMBO: Yyrojb U MEeTaH. 3arpsi3HeHHE BO3/1yXa, YCUICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.



Bonopon — snemeHT u mpoctoe BemecTBO. HaxoxkneHue BoIopoaa B HPHUPOIE,
¢du3MUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, crnocoObl nmosydyenus. Kucinorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckne cBOKWCTBa BOAbl. Bona kak pactBopurenb. PactBopbl. HackleHnnsie n
HEHACBILIEHHBIE PACTBOPBI. PacCTBOPMMOCTB BEIIECTB B BOAE. MaccoBas J10J1s BEILIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOAE U B
KU3HU 4YesioBeka. KpyroBopoT BObI B MpUPOAE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXxpaHa
Y OYHMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHuil. Oxkcuapl.  Kiaccudukamnms
OKCH/JIOB: coJieoOpasyroiiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusnmdeckne U XUMHUYECKHUE CBOWCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaiuss oCHOBaHUM: MIETOUYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @Pu3MyecKMe€ W XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tosrydyenre ocHOBaHHM.

Kucnotel. Knaccudukarmus xucinor. Homenkmarypa kucior. ®Pusnydeckue u
XUMHYECKUE CBOMCTBA KUCHOT. Psn aktuBHOCTM MeTayuioB H. H. bekerosa. Ilonmyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @PuU3NYECKME W XUMHUYECKHUE CBOWCTBA COJICH.
[Tomydyenue coueil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINPENEIICHUE COAEPKaHUS KHCIOPOJAa B BO3JAYXE, IOJYyYEHHE,
coOupaHue, pacrlo3HaBaHUE W  HW3YYEHHWE CBOMCTB  KHUCJIOpOJa, HAOJIOJCHHE
B3aMMO/JICHCTBUSI BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HHUKHOBEHHUS U MPEKpallCHUs
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHUIOB M OINHCAHHE HX CBOICTB,
MoJy4yeHHe, COOMpaHHue, paclo3HABaHUE W H3YUYECHHE CBOMCTB Bojopoaa (TopeHwue),
B3aumojehcTBue Bojopoaa ¢ okcuaoM Meau (ll)  (BO3MOXHO HCMOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOJIOJEHUE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOIb,
MCCJIEIOBAaHNE OCOOEHHOCTEW DPACTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM I0JIEH pACTBOPEHHOIO BEILECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbI[ueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIECIOBAaHHE OOpa3IlOB HEOPTaHUYECKHX BEIECTB Pa3TUIHBIX
KJIACCOB, HAOJIOJCHUE W3MEHEHMSI OKPAaCKUM WHIMKATOPOB B PACTBOpPax KHUCIOT U
niesnioven, u3yuenue B3aumojeicTBusa okcuaa meau (1) ¢ pactBopom cepHO KUCIOTHI,
KHCJIOT ¢ METAJUIAMH, PEaKIUK HEUTpAIN3al1H, [T0OYy4YEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO METAJIa APYTUM U3 PACTBOPA COJIM, PELICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme Kiacchl HEOPraHMYECKUX COCAUHECHUIN.

Hepuoanyeckuii 3akoH 1 Ilepnoanyeckasi cucreMa XMuMHYECKHUX 3JIeMeHTOB /1.
N. MenpaeneeBa. Crpoenume aroMoB. XuMHYeCKassi CBs3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN



[lepBble MOMBITKA KJIACCUPUKAUU XUMUYECKUX 3JIeMeHTOB. [loHsTHEe O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHbIE U LIEJIOYHO3EMEIbHBIE METAJUIbI, FaJOre€Hbl, UHEPTHBIE
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

Ilepnommueckuit 3akoH. Ilepnogumueckas cucrema xuMudeckux anemeHToB [l .
MenneneeBa. Kopotkomepuonnas wu guHHOTMepuodHas ¢opmbl [lepuomnueckoit
cucteMbl xumMudeckux 3iueMeHToB 1. Y. Menneneesa. [lepuoasl u rpynmsl. Ousznueckuit
CMBICJI IOPAIKOBOTO HOMEpa, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB aToMmHbIX sjaep. M3orombl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK AaTOMOB MEpBbIX 20 XMMHUYECKUX 3eMeHTOB lleproauueckoit
cucrembl J[. M. MenneneeBa. XapakTepuCTHKAa XHMHYECKOIO JJIEMEHTAa IO €r0
nonoxeHuro B [lepuoguueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM  H3MEHEHHMS paguyca aTOMOB XHWMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJIMYECKNUX CBOMCTB MO IPYIIIAM U MIEPUOJIAM.

3nauenne I[lepuonnueckoro 3akoHa W lleproaMYEeCKOM CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB ISl pa3BUTUA HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hblil U rpakIaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojispHas W HEMOJIApHAsA)  CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OOpa3IoB BEIIECTB METAIUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCUAA IIMHKA C pPACTBOPAaMHM KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXNpeaIMETHBIX CBSI3€ MpU HM3yYEeHUM XHUMHM B &8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCTOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHSATUM, TaK
W TIOHATHM, SBJSIONIMXCA CHUCTEMHBIMHM ISl OTIEJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO0muIre ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: HAYYHBIN (DaKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHalMW3, CHUHTE3, KiIaccu(ukaius, TEPUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®dusuKa: marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIUI, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUH 3apsi, BEIIECTBO, TeEI0, OO0BEM,
arperaTHOE COCTOSIHME BEIeCTBa, Ta3, (PU3MUYECKHE BEIMYUHBI, €IUHUIIBI W3MEPCHUS,
KOCMOC, IJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJIE3HbIC
HCKOIIA€MbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KIIACC

BemecTBo M XMMHUYeCKas peaKus

Ilepnomnueckuii 3akoH. [lepuomnueckas cucrema XUMHAYECKUX dyeMeHToB 1. U.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIus, KaJbLUI U UX COCTUHEHUN B COOTBETCTBUH C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanyueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIBI XUMUYECKON CBSI3U. THITBI KPUCTAJUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BENIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKA W BUJIA
XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHWMHUYECKHE
CBOWCTBA BELIECTB, OTHOCIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHUYECKUX COCIUHEHHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XuMUUECKUX pEaAKIUA MO pa3IMYHbIM IMpU3HAKaMm (10 YHCIY U
COCTAaBY YYACTBYIOIIMX B PEaKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEKTy, MO M3MEHEHUIO
CTENEHEH OKHCIICHUS XUMHYECKUX DSJEMEHTOB, [0 OOpaTUMOCTH, [0 YYacTHUIO
KataausaTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsitTue o ckopocTu XuUMHYEeCKOW peakiuu. llonste o006 oOpaTUMBIX U
HEOOpaTUMBIX XHWMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX M Te€TePOTCHHBIX
peakuusx. [lonsitue o karanmze. [loHSATHE O XMMHYECKOM paBHOBECUU. DaKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIMHU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTENIBHBIC peaxkuuy, AIEKTPOHHBIN Oayanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiuu. COCTaBlI€HUE YPABHEHHM OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a DJIEKTPOHHOTrO OaiaHca.

Teopust JNEKTPOJIUTHUUECKON AUCCOLMALNN. OJEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHuU3M AUCCONMALMM BEIIECTB C Pa3JIMYHBIMH BUJIAMH
XUMU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuun wnoHHOro OOMEHa. YCIOBUS NPOTEKAHUsS] peaKkiuid HMOHHOTO OOMEHa,
TIOJIHBIEC U COKpAIlIEHHbIC NOHHBIC YpaBHEHHMS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUHN U
coJiel B CBETE MPEACTABICHUN 00 AJICKTPOIUTHYECKON mauccormanuu. KadecTBeHHBIC
peakunu Ha UOoHBL. [IoHsATHE O THIpOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJIEIISIMA KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB
— METAJUIOB M HEMeTaJuloB (rpadura W anMmasa), CJI0KHBIX BEIIECTB (XJOpUAa HaTpus),
WCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEakuuu OT BO3JCHUCTBUSA
pasNUYHBIX (PAKTOPOB, HCCIEAOBAHUE AIICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOLMAIMKU KUCIIOT, IIeJIoYe U coseil (BO3MOKHO HMCIOJIb30BaHUE BUIECO
MaTepHaJIOB), IPOBEJICHUE OMBITOB, WJUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS peaKui
MOHHOTO OOMeHa (00pa3oBaHME OCaJiKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaKIuil (TopeHue,
peaKkuu pa3lIoKEHUs, COCIUHEHMS), PACHO3HABAHME HEOPraHWYECKUX BELIECTB C
NOMOIIIbIO0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.



HemeTa/uuibl U X coeJUHEHUS

OO01ast XxapakTepUCTHKA rajloreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
cTeneHu okuciaeHus. CTpoeHue u GU3NYECKue CBOMCTBA MPOCTHIX BELIECTB — raJOrEHOB.
XHWMHUUYECKHME CBOMCTBa Ha MpuMepe xJjopa (B3aUMOJECHCTBHE C MeETaJJIaMH,
HEMETaJUIaMH, menoyamu). XiopoBogopoa. CossiHas KHCIIOTa, XUMHYECKHE CBOWCTBA,
HoJlyuyeHue, npumeHenue. Jlelicteue xjiopa U XJIOPOBOAOPOJA HA OpraHU3M 4YeEJIOBEKa.
Bakneime xJIOpuIbl U UX HaXOXKACHUE B IPUPOJIE.

Obmas xapakrepuctrka meMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoenne u (pu3nueckrue CBONCTBA MPOCTHIX BEIIECTB
— KHCJIOpPOJa M cepbl. AJUTOTPONHbIE MOAU(GUKALUNA KUCIOPOJa U Cephl. XUMUYECKHUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTpOCHUE, PU3NUECKUE U XUMUYECKUE cBOMCTBA. OKCUIbI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (0OIIME KaK MPEACTaBUTENS KJlacca KUCIOT U CHEeUUPUUECKHE).
XHUMHUYECKUE PpEaKIMH, JIekKAIMEe B OCHOBE IPOMBIIUIEHHOIO CIOCo0a MOIy4eHUS
cepHoil kucnotel. [Ilpumenenue cepHoit KucioThl. COIM CEpHOM KHUCIOTHI, KAUE€CTBEHHAs
peakuus Ha cyibgaT-uoH. HaxoxneHnue cepbl 1 €€ COeIMHEHUH B IPUPOIE. XUMUUYECKOE
3arpsi3HEHUE  OKpPY)KAIOIIEW CcpeAbl COENMHEHUSIMU  cepbl  (KHUCIOTHBIE 10U,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILCHUS.

O6mias xapakrepuctuka 3nemMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHMs. A30T, paclpOCTpaHEHUE B MpHUpoOJe, PU3NUEecKue U
XUMHUYECKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (usnueckue u
XUMHUYECKHUE CBOWMCTBA, MOMy4YeHUEe U NpumMeHeHue. Comu aMMOHUS, WX (pusmdeckune u
XUMHUYECKHE CBOWCTBAa, NpuMeHeHWe. KadecTBeHHas peakiusi Ha HOHBI aMMOHHUS.
A30THas KucloTa, €€ mojlydeHHue, (QU3MYEeCKMe M XUMHUYECKHE CBOMCTBa (00IIME Kak
IpeICTaBUTENsl Kjlacca KUCIOT U cnernuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMA B KAaueCTBE MHUHEPANBHBIX yn0OpeHud. XUMHYECKOe 3arpsi3HeHue
OKpYXalollel Cpelbl COCUHEHUSIMHU a30Ta (KUCIOTHBIE JTOKIW, 3arpsi3HEHHUE BO31yXa,
nouBsl U BojoéMOB). Dochop, amnorponHbsie Moaudukanuu Gocdopa, dpuznueckue u
xumudeckue cBorctBa. Oxcupa docdopa (V) u dochopnas kucinora, dpuzndeckue u
XUMHUYECKHE CBOIcTBa, mosyueHue. Mcmonb3oBanue ¢QochaTtoB B KadecTse
MUHEPATBHBIX YI0OPEHUIA.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE  CTEMEHW  OKUCICHHs.  YTIEpOJd, aJIOTPOIHBIE  MOIU(DUKAIINH,
pacrnpocTpaHeHHe B Mpupoae, (usnueckue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yraepoaa B mpupozae. Okcuasl yriaepoaa, ux (puandyeckue U XUMHUECKHE
CBOMCTBa, ACHCTBUE HA JKUBbIE OPraHU3MBbI, IOJIyUEHHUE U IPUMEHEHHUE. DKOIOIMUECKHUE
poOJieMbl, CBA3aHHbIe ¢ okcuaoM yriaepona (1V), runoresa ri1o6anbHOTO MOTEIJICHUS
KJIUMaTa, MapHUKOBBIM J(Q@eKkT. YroipHas KHUcIOoTa U €€ coild, UX (U3NUECKUe U
XUMHUYECKHE CBOICTBA, MMONy4eHHEe U TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnons3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO351CTBE.



[lepBoHavasibHbIE TOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIMHEHMSIX
yraepoja (METaH, 3TaH, ATWIEH, alleTWICH, 3TaHOJ, TJIMIEPUH, YKCYCHAasl KHUCIOTA).
[IpupoHbie UCTOYHUKHU YTIAEBOAOPOAOB (YroJib, MIPUPOIAHBINA ra3, He(Th), NPOAYKTHI UX
nepepaboTku (OE€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHsITHE O OHMOTOTHYECKH
BAKHBIX BEIIECTBAaX: XKUpax, Oenkax, yrieBoJax — M HMX POJU B KU3HHM 4YeJIOBEKA.
MarepuaiibHOE €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢usmdyeckne u XUMHUECKHE CBOMCTBA, MOJYyYEHHUE U MPUMEHEHHE.
Coenunenust kpeMuusi B npupoje. OOuume npeacraBieHus o6 okcuae kpemuus (1V) u
KpeMHueBou kucnoTe. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxnelilue cTpouTelabHBIE MAaTE€pUallbl: KepamMuKa, CTEKJIO, IEMEHT, O€TOH,
xene300eToH. [IpobreMbl 0e30MacHOr0 MCIOJBb30BaHUSI CTPOUTENIBHBIX MAaTEepUajoB B
[IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMNCTB COJITHOM KHCJIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIM Ha XJOPUI-MOHBI U HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAaHUsI, OMBITHI, OTpPaKaIOMIKEe (HUINIECKUE U XMMUYECKHUE CBOMCTBA rajOreHOB U
WX COEIUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3naMu  XJOpUJI0OB (TaJIOTEHUJIOB), O3HAKOMJIEHHME C oOpa3namMu cepbl U €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEpPUAJIOB), HAOJIOJEHHE poliecca
oOyrJIMBaHMs caxapa IMoj| ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3yUYCHUE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHUE KadeCTBEHHOM
peakuuu Ha cyib(ar-uoH U HaOMIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C
¢u3nueckuMu  cBOMCTBaMHM  a3oTa, (ochopa U uX coeguHeHUH  (BO3MOKHO
HCIIOJIb30BAaHUE BHUACOMATEPUAIIOB), oOpa3uaMu a30THBIX U (HOChHOpPHBIX yAOOpEHMI,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYCHUE CBONCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB HX
MIPOTEKAHMS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIbBIO
(BO3MOXXHO MCIOJIb30BaHUE BHUJIEOMATEPHUATIOB), U3YUEHUE MOJENEH KPUCTATUIMYECKHUX
peméTok anmMmasa, rpaduta, (QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCcOpOIUu
pPaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasa,
MOJIy4eHHe, COOMpaHue, pAaclo3HaBaHWE M W3yUYEHHE CBOWCTB YIJICKUCIOTO Tasa,
MPOBEJICHUE KAUYEeCTBEHHBIX peakiuid Ha KapOOHAT W CHJIMKAT-UOHBI M HW3y4YCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMJICHHME C  TPOAYKUMEH  CUIMKATHOM
MIPOMBIIICHHOCTH, PEUIEHWE OHKCIEPUMEHTANbHBIX 3a]ady 1o Teme «Baxuelue
HEMETaJIbI U UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO6miast xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHMM HX
nonoxenus B Ilepuonuueckon cucreme xumudeckux diemeHToB [[. M. Mennaeneesa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTauiMyeckas CBSI3b M MeETaJIMYecKas
KpUCTAJUIMYECKasi PpEIIETKA. ODJIEKTPOXUMUYECKUU Ppsifi HANPSHKEHUH  METaslIoB.
duznyeckre U XMMUYECKHUE CBOMCTBAa MeTaJI0B. OO1IMe criocoObl MOTYyYEHUS METAIIIOB.



[ToHsaTHE O KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIiaBbl
(cTanmb, 4yTryH, JIOPATIOMUHMMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[[lenounsle MeTaIbl: MOJIOKEHUE B IleproaMYEcKON CUCTEME XHMHUYECKUX
snemeHToB J[. WM. MenneneeBa, CTpOCHHME HUX aTOMOB, HAXOXJICHUE B MPHUPOJE.
dusznyueckre M XWMHYECKHE CBOICTBAa (Ha mpumepe Hatpus W Kaius). OKcuabl U
TUJPOKCUABI HATPUA U Kaiusl. [I[puMeHeHne MEeT0UYHbIX METAIIJIOB U UX COCTMHEHMI.

[IlemoyHO3EMENBHBIE METAJIJIBI MArHUM M KaJIbIIUM: TMMOJIOKEHUE B [leprnoanueckoi
cucteMe XxumMuueckux 3iemMeHToB J[. . MeHneneeBa, CTpoeHME UX aTOMOB, HAXOXJICHHUE
B npupone. dusnueckue U XUMUYECKUE CBOWCTBA MarHus M Kaublus. Baxunenmue
COCIMHCHUS KaibItus (OKCHI, TUAPOKCHA, coiu). JKECTKOCTH BOIBI M CHOCOOBI €€
YCTPAHEHUS.

AsroMuHUN: TtookeHue B [lepuoanyeckoit cucteMe XUMMU4YecKux 3yiemeHToB /1. U.
MenpaeneeBa, CTpOCHUE aTOMa, HaXOXKJIE€HUE B Npupoje. PU3NUEeCKUEe U XUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA AITFOMUHHUSL.

Kenezo: nmonoxenue B llepuomnueckoid cucteMe XMMHUUYECKHUX 3yeMeHToB JI. .
MenzeneeBa, CTpOCHUE aTOMa, HAXOXJE€HUE B Ipupoje. Pu3snueckue U XUMHUYECKUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa (I1) u xenesza (111), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C 00pa3llaMu METaJUIOB M CIUIABOB, MX (PU3MUECKHUMH CBONCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  HCIOJB30BAHHE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOJACHCTBUSI OKCUA KaJbllUsl U HATPUS C BOJION
(BO3MO’KHO HCIIOJIb30BAaHUE BUACOMATEPUAIOB), UCCIICAOBAHUE CBOMCTB HKECTKOU BOJBI,
MpoIiecca TOpeHus keye3a B KUCI0poie (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMii HA HOHbBI: MAarHus, KajabllUsl, A TFOMUHHUS,
nuHka, sxkeneza (II) u xenesa (I1l), mequ (Il), HaGnrogeHNE M omMcaHWE MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMU HATPUsl, KU U KaJblus (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHUANIOB), HcCCienoBaHue aM(pOTEPHBIX CBOMCTB TUIPOKCHUJIA QITIOMUHHS U
TUAPOKCUIA IIMHKA, PEIIEHUE OJKCIEPUMEHTAIbHBIX 3aJad 1o TeMe «BaxHeiine
METAJLJIbI U KX COCTUHECHHUS.

XuMHS M OKPYKAKOIIAA cpeaa

BemectBa u Marepuasibl B IMOBCEAHEBHOW JKU3HU YEJIOBEKA. be3zomacHoe
HCIIOJL30BAaHME BEIIECTB W XUMHUYECKUX peakiuid B ObiTy. llepBas momoinp mnpu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XHUMUYECKOE 3arpsA3HEHUE OKpYXalIllel cpenbl (mpelnenbHast IOMyCTUMAst
KOHIIeHTpanusi BemiecTB, Aanee — I[IJIK). Ponp xumum B pemieHUHd SKOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0OpaslloB MaTepuayioB (CTEKIIO, CIUIAaBBl METAJUIOB, TMOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnunie ceasu



Peanmzanusi MeXNpeIMETHBIX CBSI3€H MpU HM3YyYEeHUHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHSATUM, TaK
U TIOHATHM, SIBISIONIUXCS CHCTEMHBIMU [IJI1 OTIEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC TIOHSTHS: HAYYHBIN (PakT, THIIOTE3a, 3aKOH, TEOPHS,
aHaju3, CHUHTE3, Kiaccu(uKaimsa, TEepUOJAUYHOCTh, HAONIOACHUE, JKCIEPUMEHT,
MOJICTMPOBaHUE, HU3MEpPEHUE, MOJIeNib, SBJICHHE, MApHUKOBBIM 3(DPEKT, TEXHOJIOTHS,
MaTepuallbl.

®dusuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH], H30TOIMHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsj]l, MPOBOJHUKH, MOJYIPOBOJIHUKH,
JUAJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPaCTBOPUMOCThb, KpHUCTAUIMYECKas pemérka, CIUIaBbl, (QU3HYECKHE
BEJIMUUHBI, E€IUHUIIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3IBI,
Conie.

buonorusi:  ¢orocunTe3, apIxaHue, Ouocdepa, -dKOCHCTEMa, MHHEPAIbHBIC
yI00peHrs, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIISCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIC IOPOJBI, TOJIE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XO0J€ OOydYeHHs] XMMHHM B €IWHCTBE Y4YeOHOW M BOCHHUTATEIbHON
JEATEIbHOCTU B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEACHUS M CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COIMAIM3AIUU
00yJarommxcs.

JIM4HOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOMU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OIbITA JAEATEIbHOCTU HA
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HAaCJIeJIUIO0, IOHUMAaHUsl 3HAUYCHUS] XMUMHYECKONW HAyKW B JKMU3HU COBPEMEHHOTO
00111ecTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(MOPMAILIME O MEPEIOBBIX TOCTUKECHUSIX
1 OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 yCTpoHCTBE MUpa U OOIIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEJCTABIICHUS] O COLIMATBHBIX HOpMaxX W MpaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, = KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIEI0BATENLCKOM, TBOPUYECKOM M JPYrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESATEIHLHOCTH MPH BBITOJHEHUH y4eOHBIX, TTO3HABATEIbHBIX
3a/lay, BBIMOJHEHUU XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMONOHUMAHHUIO W B3aUMOIOMOIIM B TpoOlecCe HTOM ydeOHOI
NeSATEeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUYECKHE TIPEACTABICHUS] O BEIIECTBE M XUMHUYECKOW peakIiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY JJISI
MMOHMMAaHUSl CYIIHOCTH HAay4YHOW KapTUHBI MHUpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBA3IX YEJIOBEKA C MPUPOJHON CpeloH, O
pOJIM XUMUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIlPaBJIEHHbIE HAa MOJIyYCHHUE HOBBIX 3HAHUN MO XHMUH,
HeoOxonuMble JUIsi 0ObACHEHHs] HAOJII0JaeMbIX MPOLIECCOB U SIBJICHUM, MO3HABATENIHHOM,
WH)OPMAITMOHHOW W YUTATEIHCKOW KYJIbTYpPhl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU JIUTEPATYPOH, MOCTYIMHBIMUA TEXHUYECKUMU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;

UHTEpEC K O0YyUEHHUIO U MO3HAHMIO, JTH0003HATEIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W MCCIEN0BATEIbCKON JESITEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHUS B JAIbHEUIIIEM;



4) popMHupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LEHHOCTHU >XU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN W HEMPUSTUE BPEAHBIX
npuBBIYEK (YIIOTPEOICHUS aJIKOTO0JIs, HAPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIOICHNUS
MpaBHJI OE30MACHOCTH MPHU O0paIlleHUH C XUMUYECKUMHU BEUIECTBAMH B OBITY U peaabHOU
KU3HHU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO mpodeccuii U TpyAa pa3IudyHOrO poja,
YBOXEHUE K TPYLy M pe3ysibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE HAa OCHOBE
MPUMEHEHUsI NPEIMETHBIX 3HAaHUM MO XHMHH, OCO3HAHHBIM BBIOOp WHAMBUIYATBHON
TPAeKTOPUH NPOAOKEHUSI 00pa30BaHus ¢ YUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTHU
K XHMHH, OOLIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEW, YCHEMIHOM MpodeccrnoHalIbHOMN
NEATENbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHWH, TOTOBHOCTh aJalTUPOBAThCA B
po(EeCcCUOHATIBHOM CpeJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHNSA:

HKOJIOTMYECKU 11€JIECO00pa3HOE OTHOILEHUE K MPUPOAEC KaK HCTOYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAaHHWS, MOHMMAHHWE LEHHOCTU 3JI0pOBOr0 M 0€30macHOro
oOpaza KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS TMpaBuil Oe30MacHOro
MOBE/ICHUS MPU paboTe C BEIECTBAMH, a TaKXKE B CUTYalLUAX, YTPOXKAIOIIUX 30POBbIO U
YKU3HU JIIOIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJYy4YaeMble IPU U3YYEHUH XUMHH, JJISl PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXaIIEeW TMPUPOAHOW CpenoM, I TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHUS TJI00ATBHOTO XapaKkTepa 3KOJOTHYECKUX MpodiieM U
IIyTe MX PELICHUs MOCPEICTBOM METOJOB XMMHH, 3KOJOTHUYECKOrO0 MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe meTanpeaMeTHBIX Pe3yJIbTaTOB BBIIEISAIOT 3HAYMMBIEC 1Js1 POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHUs, NPUHLUI, TUIOTe3a, (aKT,
CUCTEMA, IPOILECC, IKCIEPUMEHT M APYroe.), KOTOPbIE MCIOJB3YIOTCS B ECTECTBEHHO-
HAy4YHBIX Y4YeOHBIX NpeaMeTax M IO3BOJISIIOT Ha OCHOBE 3HAHUM W3 ATHX MPEIMETOB
(dbopMHUpOBaTh NPEJICTABIIEHUE O IIEJIOCTHOM HAay4YHOW KapTUHE MHpA, U YHHBEPCATbHbIE
yuyeOHble JAeicTBUs (IO3HABATENIbHbIE, KOMMYHHUKATHUBHbBIC, PETYISTUBHBIE), KOTOpbIE
oOecneunBalOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YUEOHOM 1eATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUSI MCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBINUIEHUS MPU OCBOEHUU 3HAHUMU:
pacKpbIBaTh CMBICT XUMHUYECKHMX MOHATUN (BBIAEIATh HX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJIMBAaTh B3aHMOCBS3b C JAPYTMMH IOHSTUSIMH), WCIOJb30BaTh MOHATHS IS
OOBSCHEHUS] OTIENbHBIX (AKTOB M SIBICHUH, BBHIOMPATh OCHOBAHMS W KPUTEPUU IS
KJaccu(UKAUU XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKLUid, yCTaHABIMBATH TPUUYUHHO-



CJIEICTBEHHBIE CBA3M MEXKIYy OOBEKTAMHU H3YUYEHMsI, CTPOUTH JIOTMUECKHUE PACCYXkICHUS
(MHyKTUBHBIE, J€yKTUBHBIE, [10 aHAJIOTHH ), JIEJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TPUMEHATH B  NPOLECCE IO3HAHWUA MOHATHS  (MPEAMETHBIE U
METaIpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIU, UCIOJIb3yEMblE B XHMHH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMHH MOJEIBHBIE MPEACTABICHUS —
XUMHMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYECKass (GopMyJsia U ypaBHEHHE XUMUYECKOU
peakuuu — IMpU PEUIeHUH y4eOHO-IIO3HABATENbHBIX 33/1ay, C Y4ETOM 3THX MOJIEIbHBIX
MPEACTABICHUI BBISBIATH M XAPAaKTEPU30BaTh CYIIECTBEHHbIE NPH3HAKH H3Y4aeMbIX
OOBEKTOB — XUMHUYECKHMX BEIIECTB U XHMMHUYECKUX pEaKIMid, BBIIBIATH OOIIHME
3aKOHOMEPHOCTH, MNPUYHHHO-CIEJACTBEHHBIE CBSI3M M NPOTUBOPEYHS B H3Y4YaeMBIX
IIpoleccax v sBJICHUSX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HUCII0Ib30BATh MOCTABJIEHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI JUIsl (POPMHUPOBAHUSL TUIOTE3bl MO IMPOBEPKE MPABUIBHOCTU
BBICKA3BIBAEMBIX CYKJICHUN;

IpUOOpETEHHE OMbITA 0 MIAHUPOBAHUIO, OPTraHU3AIMH U MPOBENCHUI0 YUEHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a  XOJOM  IpoOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yJbTaT, (PopMyIHpoBaTh 000OUIEHUSI U BBIBOABI MO pe3yJbTaTaM
MPOBEAEHHOIO OMBITA, UCCIEAOBAHMS, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pabora ¢ nndopmanueii:

YMEHHE BBIOMPATh, aHAIM3UPOBATH U HUHTEPHPETUPOBATH MH(OPMALIMIO Pa3INUHBIX
BUJIOB U (pOPM MPEICTABICHUS, MTOIYHAEMYIO U3 PA3HBIX HCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs
JuTEpaTypa XMMHUYECKOIO COJEpXkKaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa),
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE TPUMEHATh pa3iMyHble METOJAbl M 3alpochl MpU TOUCKE U OTOOpe
MH(GOpPMallMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIsl BBIIIOJHEHUS! YUEOHBIX U
MO3HABATENIbHBIX 3a7a4 ONpEAEeNEHHOIO THIA, MPUOOpETEeHHWe OomnbiTa B  00JACTH
UCIIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHU, OBJIAJIECHUE KYJIbTYypOr
aKTUBHOTO HCIOJb30BaHUS PA3IMYHBIX MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTUMAaJIbHYIO0 (OpMY MpeCTaBICHUs HHDOPMALIMK U WUTIOCTPUPOBATH PEIIaeMble 3aaun
HECJIOKHBIMU CXEMaMHU, IuarpaMMaMu, ApyruMu popMaMu rpaduki U ©X KOMOMHALIUSIMU;

yYMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBATh B IMpoIlecce YUEOHOU U HCClIe0BATENbCKON
NEeSATENBbHOCTH HH(OPMALMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAKOIIEH MPUPOIHOM Cpebl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:

YMEHHs 3aJaBaTh BOIPOCHI (B Xone auanora M (WiIM) AUCKYCCHUH) IO CYLIECTBY
oOcy)xnaemMol Tembl, (OpPMYyJIUPOBAaTH CBOM MNPEIJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHUS
pEeJI0KEHHON 3a1a4uu;

YMEHUS TMPEACTAaBIATh NOJYYEHHBIE PE3YJbTaThl MO3HABATENBHOW JEATEIbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMI0 pPEe3yJbTaTOB BBINOJHEHUS
XUMHUYECKOTO JKCIIepUMEHTa (J1abopaTOpHOrO  OMbITa, JIAOOpATOPHOW paboTHl IO
MCCIIEJOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);



YMEHHsI y4EOHOI'0 COTPYAHUUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATENIbHOM
U HCCIIEIOBATENIbCKON JIEATENbHOCTH IMPU PELIEHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE
yuéta OOIIMX HMHTEPECOB M COIJIACOBAHMS MO3ULMH (00CYyXaeHHs, OOMEH MHEHUIMH,
«MO3TOBBIE HITYPMbD», KOOPAHHALIMS COBMECTHBIX JIE€UCTBHI, ONPEIEICHHE KPUTEPHUEB IO
OLICHKE Ka4yeCTBA BBIITOJIHEHHON PabOThI U JPYTHUE).

PeryJsiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AelicTBUS:

YMEHHE  CaMOCTOSITEJIBHO  ONpENeNsATh LENu  JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO
JesTeNbHOCTh, BBIOMpaTh Hanbosiee dS(PeKTHUBHBIE CMOCOOBI pEIICHUS YYEeOHBIX U
MTO3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTABJIATh WIIM KOPPEKTUPOBATH MPEITI0KEHHBIN
QJITOPUTM JIEUCTBUM MPHU BBHIMOJIHEHUU 3aJaHU ¢ y4y€TOM IOJIy4€HHs HOBBIX 3HAHHUM 00
M3y4aeMbIX OOBEKTAaX — BEIECTBAaX M PEAKIMIX, OLIEHWBATh COOTBETCTBUE IOJIYYEHHOTO
pe3ynbTata 3asBJICHHOW 1€, YMEHHUE HCIOJb30BaTh W AHAJU3UPOBATH KOHTEKCTHI,
MpeajiaraéMble B YCIOBUM 3aJaHUM.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3yJIbTATOB IO OCBOEHUIO 00S3aTENbHOIO COAECpPIKaHUS,
YCTaHOBJICHHOTO JAaHHON (QenepanbHON paboueil mporpamMmoi, BBIIEISIOT: OCBOEHHbBIE
OoOy4aroNIMMUCSl HAay4YHbIE 3HAHMS, YMEHUS M CIIOCOOBI ACUCTBUH, criequpUYEcKUe s
MpEeAMETHONU 00s1acTh «XUMHUSD», BUJIbI ACSITEIIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETallUY, TNPEoOpPa30BaHUIO W TNPUMEHEHHIO B PAa3JIMYHBIX YUE€OHBIX W HOBBIX
CUTYaLUSX.

K xoHIy 00yueHus B 8 KJ1acce mpeiMeTHbIE PE3YNIbTAThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

e PpaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpOAHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAS AaTOMHAas M MOJIEKYJsIpHas Mmacca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJIsi XUMUYECKOTO 3JIEMEHTa
B COCIMHEHUHU, MOJIAPHBIH  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUILIATETILHOCTD, CTEIIEHb OKUCICHUS, XUMHUECKasl peakius, Kiiaccuukanus
pEeaKLMii: peaKkMi COCAUHEHNUs, PEAKIUN Pa3JI0KECHHS, PEAKIIMK 3aMELIEHUS, PEAKIUU
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIIUU, TeTIOBON 3(PPEKT peakiuu, siApo aToMa,
AJIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTadb, PaJMyC aTroMa, XUMHUYECKasl CBS3b,
NoJIApHAsE W HENoJIApHAas KOBAJEHTHas CBs3b, MOHHAs CBSA3b, MOH, KATHOH, AHWOH,
pacTBOp, MaccoBas J0JI BelllecTBa (IMPOLIEHTHAs! KOHLUEHTPALMs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSATUH W NPUMEHSTh 3TH
HOHATHSA [IPU ONMCAHUM BELLECTB U UX IPEBPAIECHUN;

e HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBi€HUS (OpMYJT BEIIECTB MU
YPaBHEHUN XUMHUYECKUX PEAKIINN;

e ONpENENATh BAJEHTHOCTH AaTOMOB JJIEMEHTOB B OHHAPHBIX COCIUHEHHSX, CTEECHb
OKHUCJIEHUSI D3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, NPUHAIIEKHOCTh BEUIECTB K
ONpefeNéHHOMY KJIAcCy COEAUMHEHMH mno QopmyrnaMm, BHUA XMMHYECKON CBA3U
(xOoBaJIEHTHAs! M MOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;



packpbiBaTh cmbicn [lepuomumueckoro 3akona JI. M. MeHneneeBa: I€MOHCTPUPOBATH
NOHUMAHHUE MEPUOJNYECKON 3aBHCUMOCTH CBOMCTB XHMHYECKHUX JJIEMEHTOB OT HX
noynoxkeHuss B Ilepuoamyeckod cucTeMe, 3aKOHOB COXPAHEHHsS MacChl BELIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOraapo;

ONMHUCHIBATh U XapakTepus3oBaTth Tabmuunyio Qopmy Ilepuoanueckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas mnoArpynmna (A-rpymnmna)» u
«mobounas mnoarpynna (b-rpynma)», Manbie W OOJdbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsA, KOTOphle MMEIOTCs B Tabmuie «llepuommyeckas cucteMa XUMHUYECKHX
anemeHnToB JI. MI. MeHneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKAMH CTPOCHMS aTOMOB
XUMUYECKUX OJJIIEMEHTOB (COCTaB M 3apsAl dAnapa, oOIllee 4YHUCIO BJIEKTPOHOB U
pacnpeziesieHue UX MO IEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUUYECKHE 3JIEMEHTHI, HEOPTaHUUECKHE BEILECTBA, XUMHUECKHE
peakuuu (10 YHMCIYy M COCTAaBY Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
s dexy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  MOJTBEp)KIas  ONHWCAHUE MPUMEpPaMHU  MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kauy€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3IMYHBIX YCIOBUSX;
BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO
JOJII0 XUMUYECKOTO 3JIeMEHTa Mo (popMysie COeAMHEHHUs, MAaCCOBYIO JOJI0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAlIM3 M CUHTE3,
CpaBHEHHUE, 0000IIeHne, CUCTeMaTH3aluI0, KIACCU(PUKALINIO, BBIIBICHHE MPUYHMHHO-
CJIEJCTBEHHBIX CBSI3€M — U1 M3YYCHHUS CBOMCTB BEIIECTB U XUMHUUYECKHUX PEAKLIUH,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOJIOEHHE, U3MEPEHUE, MOJIETUPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

CleloBaTh MpaBWJIaM MOJb30BAHMS XMUMHUYECKOM TOCyqoil W J1a00paTOpHBIM
o0opy/noBaHUEM, a TaKKe IMpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMU TI0 BHITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOTYyYEHUIO
cOOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOAa M KHUCIOPOJA), MPUTOTOBICHUIO
PAaCTBOPOB € OMPEIEIEHHOW MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYyC, PeHOI(PTaIenH, METUIIOPAHXK U APYyTHUE).

K koHIy 00yueHus B 9 KJacce mpeAMETHbIE PE3YNIbTAThl HA 0230BOM YPOBHE JOKHbI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

PACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMHUYECKUH AJIIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATEBHOCTh, CTEIEHb OKUCICHUSI, XUMUYECKash peakius, XUMHUYeCcKas
CBA3b, TEIIOBOM 3((EKT peakiuu, MOJb, MOJSPHBIN 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, DJIEKTPOJIMTUYECKAsT TUCCOIMAIUs, pEaKIM HOHHOro OOMeHa,



KaTanu3aTtop, XHMHUYECKOE paBHOBECHE, OO0paThuMble U HEoOpaTHUMbIE pEeaKIluH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHbBIE  PEAKIMU,  OKHUCIUTEIb, BOCCTAHOBUTEb,
OKHCJICHME U BOCCTAHOBJICHUE, aJUIOTPOIus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KkoBaJIeHTHasi, WOHHAs, METaJUIMYecKas), KpUCTAUIMYECKass peme€Tka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JI0ImycTUMas
koHneHtpanus [TJIK BemecTna;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI W NPUMEHSATH 3TU
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

HCTIONB30BaTh XMUMHUYECKYIO CHUMBOJMKY IS COCTaBJeHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENENIATh BAJEHTHOCTh UM CTENEHb OKUCJIEHUS XUMHYECKHUX DJJIIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, NPHUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIaCCy COeAUMHEHUM 1o ¢dopmysiaM, BHJI XUMHUUYECKON CBs3M (KOBaJEHTHAs, MOHHAas,
METAJJINYeCcKasi) B HEOPraHMYECKUX COCAMHEHUSIX, 3apsi] HMOHA MO0 XUMHUYECKOU
dbopmyre, xapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCIMHEHUM, THII
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cmbici Ilepuoanmueckoro 3akoHa J[. M. MenzaeneeBa u IEMOHCTPUPOBATH
ero NMoHUMaHUE: OMUCHIBATh U XapaKTepu3oBaTh TabiuuHyio Gopmy [lepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATHUSA «IJIaBHas mnoarpymnmna (A-
rpynmna)y u «mnobouynas mnoxarpynmna (b-rpynma)», manble u OoJyibllie TEPUOIBI,
COOTHOCUTh OOO3HAuYEHHUs, KOTOphbIE UMEIOTCS B TEPUOJUYECKON Tabmuie, c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB U
3apAan sapa, oOlee YUCIIO 3JIEKTPOHOB M PACIPEACIICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB JJEMEHTOB W HUX
COEAMHEHUI B IIPEeNIaX MaJIbIX IEPUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHYECKUE
peakiuu (10 YMCIY U COCTaBy YYAacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENIEHEH OKUCIICHHS] XUMHYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OONME W CHCNU(PUISCKHE XHUMHYECKHE CBOMCTBA
MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE NMPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIH;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKOM ITUCCOLIMALIMM KHUCIIOT, LIEJIO0YEN U COJIEH,
MOJIHBIE U COKpAIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIuii,
MOATBEPAKIAIONMINX CYIIECTBOBAHHE TI'E€HETHYECKONM CBSA3M MEXKAY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLMI MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca ATUX PeaKkluii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MO>KHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B PA3JIMUHBIX YCIOBUSIX;



BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XUMUYECKOT0 AJIeMEeHTa 1Mo (opmyJie COeIUHEHHsI, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pPEaKIUU;

coOmoIaTh TpaBWja IOJh30BAHMUS XUMHUYECKOW TIOCYIOM ®  Ja00paTOPHBIM
o0OpynoBaHUEM, a TakXe MpaBuja OOpallleHHUs] C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOIYYEHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (aAMMHUaKa U yIIEKUCIIOro Ta3a);

MPOBOAUTEH PEAKIUU, MOATBEPKIAIONINE KaY€CTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOpPUA-, OpOMHUI-, WOAMI-, KapOoHaT-, docdart-,
CUJIMKAT-, Cyib(ar-, TUAPOKCHUA-HOHBI, KATHOHBI aMMOHHUS W WOHBI HM3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;
IPUMEHSITh OCHOBHBIE OIEPALMA MBICIUTEIBHON AESATEIbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHME, O00O0OIIEHHE, CUCTEMATH3allUI0, BBISIBICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3EM — I W3YYECHUsS CBOMCTB BEIIECTB M XUMHUUYECKHX PEAKIUM, €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUS — HAOJI0/IeHHEe, U3MEPEHUE, MOJICIIUPOBAHUE, DKCIIEPUMEHT
(peanbHBII U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
19 BemtecTBa 1 xumMmdeckue 15 1 bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bognopon.Ilonsitue o kucnorax bubmuoteka [IOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 1 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKas CBS3b. BuGmorexa [IOK
3.2 OxueuTenso- 8 . https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro o paszeny 15 ]r?tlffsn/P/Ir?wT:c;(;cL)[ Sﬁmmc
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne ni/m HaunmeHnoBaHue pa3je/ioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAxX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpynmer. Tanorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa LTOK
' pyHisL. &P https://m.edso0.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
24 anemeHToB IVA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

o Koa-Bo Jlata wsysenus DJIeKTPOHHbBIE
. Tema ypoka 4acoB y uudposeie Buabl 1
n/n o0pa3oBaTeJbHbIE (hopmel
Beero ITo niany ITo pakrty p KOHTPOJIS
pecypchl
I1 .P i
1 peaMet Xumuu. Posb XuMUM B )KU3HU 1 02.09.2024 bubnuorexa [JOK yCTHI,mv
yelloBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c TEKYITHH
VcTHBII
bu6mmoreka [IOK VHIUBH Ty albHBIH
2 [Tonsarre o MeTOHaxX MO3HAHUSA B XUMUU 1 05.09.2024 httos://m.edsoo.ru/ffod227e S —
onpoc
IIpaktuueckas padora Ne 1 «IIpaBuia paOoTHI
3 1ﬁwomomin%mm6fmmi 1 09.09.2024 bubnmorexa [IOK DT 0 i
patop p pat R https://m.edsoo.ru/ff0d23dc NPAKTIHECKON
1a00pPaTOPHBIM 000PYTOBAHUEM pabote
VcTHBII
4 Yuctele BemecTBa U cmecu. CrmocoOb! 1 12.09.2024 bu6mmoreka [IOK VH/MBU Ty aTbHbIiA
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca 1 QPOHTATBHBIN
ompoc
IIpakTuueckas padora Ne 2 «Pa3aenenue
5 caljeceﬁ (Ha I/III)VIC € OYUCTKH H()I;a €HHOM 1 16.09.2024 bubmmorexa [JOK i it
pHMEp p R https://m.edsoo.ru/ff0d28c8 TPAKTIHECKOM
COJIN)» pabote
DOpoHTATBHBIA
Bu6mmoreka [IOK p
6 A 1 19.09.2024 i -
TOMBI H MOCKyIH https://m.edsoo.ru/ff0d2a6c JOTHRIH:
B3aUMOIIPOBCPKA
XUMHUUYECKHE DIEMEHTHI. 3HAKH (CHMBOJIbI) Bu6nmoreka [IOK IlucsMeHHEIH: -
7 1 23.09.2024 XUMUYECKUH
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
JOUKTAHT
VcTHBIN
bubmuorexa [JOK VHTUBH Ty aJIbHbIIH
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 26.09.2024 https://m.edsoo.ru/ffod2a6e 1t (bpORTATBHE
oIpoc
VY CTHBIN HHIUB U
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 30.09.2024 bubmiorexa LIOK (bpoHTANBHBII

https://m.edsoo.ru/ff0d2d50

orpoc
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3aKoH IMOCTOSHCTBA COCTaBa BEIICCTB.

[InceMeHHBIN:
bub6mmoreka [IOK
10 X e . Bane 03.10.2024
MMICCKas (opuyna. BateHTHOCTS aTomos https://m.edsoo.ru/ff0d2eae petlienHe
XUMHYECKHUX DJIEMEHTOB yHpaXHCHHU
OTHocHTeNbHAs aTOMHAsI Macca. bubmuorexa [JOK DpoHTAIBHBIH
11 07.10.2024 YCTHBIN: -
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
B3aMMOIPOBEPKA
MaccoBas 10151 XMMHAYECKOTO AJIEMEHTA B bubnnoreka [JOK ITHCHMEHHBII:
12 10.10.2024
COCIMHCHUU https://m.edsoo.ru/ff0d350c pelieHne 3a1a4
Konuuectso Bemectsa. Monb. MonspHas Bubimoreka [JOK TTuchMenHbIi:
13 14.10.2024 perieHne
Mmacca https://m.edsoo0.ru/ff0d5230 o
YIpaXKHEHUU
YcerHbiid
14 Du3nyecKue 1 XMUMHUYECKUE SBICHUS. 17.10.2024 bubnuorexa [JOK MHIMBUTyaTbHbIH
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa 1 (PpOHTANBHBIN
orpoc
[Ipu3HaKy ¥ YCIOBUS IPOTEKAHUSA XUMUYECKHX Bubnuoreka LIOK Y CTHELH HEZIMBH
15 . 21.10.2024 U QPOHTABHBIIH
peakuuii https://m.edsoo.ru/ff0d3al16
orpoc
3aKOH COXpaHEHHS MAacChl BEILIECTB. bubnuorexa [IOK [TuCHMEHHBIIA:
16 24.10.2024
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88 B3aUMOITPOBEPKA
17 Brruncnenus konndecTBa, Macchl BEIIECTBA 110 07.11.2024 bubnunorexa [JOK [THCbMEHHEII: -
YPaBHEHHSM XUMUYECKUX PEaAKIUit o https://m.edso0.ru/ff0d5708 CaMOIIPOBEPKa
Knaccuukanus XuMU4ecKux peaxkiun YcrHbii
18 (coenMHEHUsI, PA3IOKEHHUS, 3aMEIECHUS 11.11.2024 bubmorexa HOK MH/IBH Ly ATh I
P ’ ’ o https://m.edsoo.ru/ff0d3f34 1 (PPOHTANBHBII
oOMeHa) onpoc
M. B. JIOMOHOCOB — y4€HBIM-3HIUKIIONIEINCT. bubnuoteka [JOK Coobimenue 06
19 . 14.11.2024
O000111eHIE U CUCTEMATH3AIIU 3HAHUI https://m.edsoo.ru/ff0d40c4 YYCHOM
KonTponsHas pabora Nel mo Teme «Bemectna Bu6nmorexa [JOK IlncsMernas
20 18.11.2024 KOHTPOJIbHAS
Y XMMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
pabota
Boznyx — cmech razoB. CoctaB Bo3ayxa. B Y CcTHBIN HHIUBU,
uonuoteka [{OK
21 Kucnopos — 3J1€MEHT M IIPOCTOE BEMIECTBO. 21.11.2024 i ¥ QpOHTANBHBIIA

O30H

https://m.edsoo.ru/ff0d448e

orpoc
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duznueckre 1 XUMUYECKHE CBOMCTBA

Y cTHBIN

bu6mmoreka [IOK VHTMBH Ty AJIbHBIH
22 KHUCIOpoAa (peaKiuy OKUCIICHUS, TOPEHUE). 25.11.2024 https://m.edsoo.ru/FOd4614 11 (poHTATEHBIt
ITonsiTue 06 oxcugax ompoc
Croco6bI TIOTyYeHHs KHCIOPO/Ia B EuG [OK YeTHbd
nOInoTEKA WHAUBUAYaIbHBII
23 nabopaTopuu ¥ MPOMBIIUICHHOCTH. 28.11.2024 https://m.edsoo.ru/Ff0d497a S
[Tpumenenue kucnopoaa ompoc
TennoBoi 3 PeKT XMMUIECKOIN peaKIuu, BuG 10K YeTHbd
HOJINOTECKA VHAWBUTY JTLHBIH
24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHHH, 02.12.2024 https://m.edsoo.ru/Ff0d4790 1 bpOHTATEHEL
9K30- U DHJOTEPMUYCCKHUX PEAKIHSIX ompoc
TomnuBo (HedTh, Yroib U MeTaH). BuG 10K . .
HOJIMOTEKA Coobmenue o
25 3arps3HeHue Bo3/lyxa, CHocoObl ero 05.12.2024 https://m.edsoo.ru/ffodAcaa oxpare Bo3IyXa
MPEOTBPAICHHSI
[IpakTueckas padota Ne 3 o Teme
26 <<1?IOJI eHHe 1/12061/1 aHWe KUCIopoaa 09.12.2024 bubmmorexa LOK R 7
i . p poa, o https://m.edsoo.ru/ff0d4ae2 HpgKTquCKOH
W3YUYCHHE €r0 CBOHCTBY pabore
YcerHbiid
97 Bomopon — a51eMeHT 1 MpoCTOE BEIIECTBO. 12 122024 bubnnoreka [JOK VHBHTyaTbHbI
Haxox/ieHre B IPUPOJIE o https://m.edsoo.ru/ff0d4dd0 ¥ GPOHTANBHBIIA
orpoc
YcrHbiid
dusnueckue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK VIHIMBH Ty aTbHbII
28 16.12.2024 N
Bonopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0 1 (POHTANBHBIN
orpoc
[TucbmeHHBIN:
bu6mmoreka [IOK
29 I1 19.12.2024
OHSITHE O KUCIIOTaX U COJSIX https:/m.edsoo.ru/f0d50d2 pemenne
YIPaXHEHUU
YcrHbiid
bubnnorexka [JOK VHIUBH Ty AlIbHBIH
30 CrrocoOBI IOJTydeHHUs BOJOPOa B TaOOpaTOpHH 23.12.2024 https://m.edsoo.ru/F0d4ddo S —
orpoc
IT 6ota Ne 4 Otuer no
31 paktrdeckas padbota Ne 4 o Teme 96.12.2024 bubnmuotexa [JOK S——

«[lonyuyenue u cobupanue Bogopoaa,

https://m.edsoo.ru/ff0d4f42

pabote
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W3yYE€HHUE €r0 CBOMCTBY

YcTHBIN
. ) bubmuoreka [JOK WHIAWBUITYATHHBIN
32 MossipHBIN 00BEM ra3oB. 3aKk0H ABOraapo 09.01.2025 Y o
P a3 https://m.edsoo.ru/ff0d542e 1 GPOHTANILHBIH
orpoc
Brruncienus o0béMa, KOJIMYECTBA BEISCTBA v,
33 rasa I10 €ro U3BECTHOMY KOJIMYECTB ]1-3ue ecTBa 13.01.2025 buGnnorexa LIOK | LML
i y y Bt o https://m.edsoo.ru/ff0d55a0 petiere
Wik 00bEMY pacyeTHBIX 337124
Brruncinenus 006EMOB ra3oB 110 YPaBHEHHUIO o
34 €aKlM1 Ha OCHOBE 3aKOHAa 06’béz/lrl)-lblx 16.01.2025 buGnnorexa LIOK | LM CHIb:
peaii Ha b hitps://m.edsoo.ru/ffods70g | PSMCHMC
OTHOILICHUM T'a30B pacCyHCTHBIX 3aJ1a4
YcTHEI
. bu6mmoreka [IOK HMHIVBUIYAIbHBIH
35 dusznyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI 20.01.2025 Yy
A https://m.edsoo.ru/ff0d587a 1 (porTansHBii
onpoc
YcTHEI
. bu6mmoreka [IOK WHIUBUYAJIbHBIH
36 CocraB ocHoBauuii. [Tousarue 00 nHAUKATOpAX 23.01.2025 Y o
A P https://m.edsoo.ru/ff0d59e2 1 (PpOHTANBHBIN
orpoc
Bona xak pacrBopurens. HacwieHHbIe 1 o,
37 Helfacm epHHHe paCTBO Bl MaICHCOBa;I OJIA 27.01.2025 bubmmorexa LOK b MCHIb:
B p ppL a o https://m.edso0.ru/ff0d5b40 peterue
BEIIECTBa B paCTBOPE yIPaKHEHUI
28 HIPIaKTI/I‘leCKaH pabota Ne 5 o Teme o 20012025 Bu6muorexa [[OK Oryer no §
« pHFOTﬁ)BneHIEe paCTBOI.)'OB C OmpeIeIEHHON .01. https://m.edsoo.ru/ffod5eba NPAKTHYECKOM
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA pabore
IIncrmennas
buo OK
39 KonTponbnas padorta Ne2 no teme «Kucnopos. 03.02.2025 nosmorexa L1 KOHTpObHAS
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
pabota
. B K VY CTHBIN HHIUBHL
40 Oxcunsl: cocTaB, KacCupUKaLUs, 06.02.2025 ubmmoreka L{O Y P——
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
onpoc
ITonyyenue u XMMHUYECKUE CBOMCTBA VcTHbI HHAMBUA
Bbub6anorexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 10.02.2025 1 ¥ (PPOHTAITBLHBII

OKCHUI0B

https://m.edsoo.ru/ff0d664e

ompoc
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OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS,

bu6mmoreka [IOK

IInceMeHHBIN:

42 13.02.2025
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca petlienHe
ylnpaxHeHUH
o Ycrabii
43 HonyquI/Iue U XMMUYECKHE CBOMCTBA 17.02.2025 bubnmoreka [JOK HHMBHHyaHLHEIﬁ
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca 1 (PpOHTANBHBIIH
ompoc
Kucnotsl: cocras, kinaccuduxanus, Bu6muorexa [JOK [TucbMeHHbIi:
44 20.02.2025 perieHne
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2 .
yIpaxHeHUH
Ycrabii
. bu6mmoreka [IOK HMHIVBUIYAIbHBIH
45 I 24.02.2025 y
OIIYHCHHUG 7 XHMIICCKHE CBORCIRA RUCIOT https://m.edsoo.ru/ffOdfee2 U QpOHTATBHBIH
ompoc
Couu (cpeaHue): HOMEHKIATypa, CII0COOBI Bu6nnorexa [IIOK Orser no
46 . 27.02.2025 [PaKTHIECKON
MOJyYECHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474 paBore
[IpakTuueckas pabora Ne 6. Pemenue
OKCIIEPUMEHTAIIBHBIX 337124 10 TEME bubaunorexa [IOK ITucbMeHHbI:
47 03.03.2025 pelenue
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c o
YIOpaKHEHUI
COECIMHEHU I
I'eHeTHYeCKas CBSA3b MEKAY KIIaCCaMH bubmmoreka [JOK [TucbMeHHblit:
48 . 06.03.2025 perieHne
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50 N
YIPaXHEHUN
ITucemennas
bu6mmoreka [IOK
49 i 10.03.2025
O06001eHre U cucTeMaTu3aIis 3HaHUA https://m.eds0o.ru/00ad9ch? KOHTPOJIBHASI
pabota
KontponbHast pabora Ne3 o reme "OCHOBHBIE bubmmorexa [IOK YCTHBIH HHIBHL
50 o 13.03.2025 _ 1 HPOHTAIBLHBIH
KJIACChI HEOPTAHUYECKAX COCTMHECHUN https://m.edsoo.ru/00ad9ela onpoc
1 [IepBble moNBITKN KJ'IaCCI/Il(?[I/IKaI_II/II/I 17.03.2025 Bu6morexa [IOK VY CTHBIH MH/UBH]
XUMUYECKUX AieMeHTOB. [loHaTHE 0 Tpymnmax .03. https://m.edsoo.ru/00ad9ffa 1 GpOHTAIBHBIN
CXOJIHBIX 3JIEMEHTOB orpoc
[Tepuonnueckuii 3akoH u Ilepuoanueckas B VY CTHBINM HHAUBHU
nommoreka [[OK
52 CHCTEMa XUMHUYECKHX dyieMenToB J1. . 20.03.2025 1 ¥ (pOHTANILHBI

Menneneesa

https://m.edsoo.ru/00ada52c

orpoc
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IInceMeHHBIN:

bu6mmoreka [IOK
53 ITe 31.03.2025
PHOARL, TPYIIEL HOATPYIIE https://m.edsoo.ru/00ada52¢ petlienHe
ylnpaxHeHUH
YcTHBIN
54 Crpoenue atomoB. COCTaB aTOMHBIX SJ€ED. 03.04.2025 bubnuorexa LIOK HHHHBHHyaﬂBHI:Iﬁ
H3oTomsl https://m.edsoo.ru/00ada342 1 (PpOHTANBHBIIH
orpoc
CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB Bt OK YcrHbIi 3
55 anemeHToB llepuoauyeckoit cucremsr /1. U. 07.04.2025 nosmotexa I HHIHBHyajbHEIM
https://m.edsoo.ru/00ada6bc 1 (POHTANBHBIN
MeneneeBa OIIpoC
XapakTepUCTHKA XMMHUYECKOTO 3JIEMEHTA T10 BuG OK YerHerit 5
56 ero nojsoxenuio B [lepuoauueckoii cucreme /. 10.04.2025 nosmoteka I HHAHBHIYAJIbHEIH
https://m.edsoo.ru/00ada824 1 (PPOHTATBHBIN
N. Menneneena ornpoc
3nauenue [lepuoauyeckoro 3akoHa ajs Eub 1IOK
nOIUOTEKA Coobmienne o
S7 a3 a a . . . Mennenee 14.04.2025
P BHTM? YKH 1 IpAKTHicH. ]| HACIEER https://m.edsoo.ru/00ada96e YYCHOM
— Y4Y€HBIH, Iearor U TpakIaHuH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB -
pooTp . Bu6mmoreka [JOK [TuceMenHbIi:
58 XUMHUYECKUX 3NIeMeHTOB/ Beepoccuiickas 17.04.2025 pelieHne
https://m.edsoo.ru/00adaab8 .
npoBepoyHas pabora yIpaXHEHHI
YcrHbliid
59 HoHHas XMMHUUecKas CBA3b 21.04.2025 bubnmorexa IIOK MHIMBHIYaTbHbif
https://m.edsoo.ru/00adac34 1 (PPOHTAITBHBII
onpoc
YcrHbli
b K i
60 KoBaneHTHas moysipHasi XHMHYECKas CBS3b 24.04.2025 nommorexa [O HHIHBHyaIbHBIM
https://m.edsoo.ru/00adaab8 1 (PPOHTATBHBII
orpoc
Bu6moreka [JOK [InceMeHHBIN:
61 K 28.04.2025
OBAJICHTHAs HETIOJISIPHAS XUMHYECKAasl CBS3b https://m.edsoo.ru/00adaah9 pemenne
YIpaXXHEHUH
YcrHbli
62 CreneHb OKUCIIEHUS 05.05.2025 bubmorexa [JOK MHIMBHyallbHEIH

https://m.edsoo.ru/00adae28

1 GPOHTATBHBIN
orpoc
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[InceMeHHBIN:
bu6mmoreka [IOK
63 OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH 1 08.05.2025 https://m.eds0o.ru/00adb076 pewenue
ylnpaxHeHUH
ITncemeHHbIM:
bubmuorexa [JOK
64 OxucauTeN 1 BOCCTAHOBUTEIU 1 12.05.2025 https://m.eds00.ru/00adb076 pemierue
YIIpaXHCHUHA
Kontponbnas padota Ne4 o reme «CtpoeHue bubnnoreka [HOK Ilacemennas
65 1 15.05.2025 . KOHTPOJIbHAS
aTomMa. XMMHUYECKasi CBSI3b)» https://m.eds00.ru/00adb486 pa6ora
YcTHBIN
PesepBubIil ypok. O60011eHIE 1 bubnuorexa [JOK VHIMBUTya bHbI
66 . 1 19.05.2025 .
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/00adb33c 1 (PpOHTANBHBIN
orpoc
67 PesepBHbIit ypok. O6o6iueHI/Ie H 1 99 05.2025 bu6mmoreka [IOK VCTHBIH U )
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9ch2 MMICHMEHHBIN
68 PesepBHBIit ypok. O606?ICHH€ u 1 99 05.2025 bu6mmoreka [IOK VCTHBIH | )
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6 MUCHMEHHBIH

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME o8
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INOYPOYHOE IIVTAHUPOBAHUE 9 KJIACC

Ne Koa-so Jlata uzyyenust DJIeKTPOHHBbIE HU(PPOBLIE Buybt 1 GopMbI
Tema ypoka 4acoB p
n/n oOpasoBaTebHbIE KOHTPOJIs
Bcero pecypcbl
Ileprnoanueckuii 3akoH. Ilepuonnueckas o
P P Bubnuorexa LIOK YeTHbIA .
1 cHucTeMa XUMMHUYeCKuX aemMeHToB [1. . 1 04.09.2024 WHIUBUYaIbHbINA 1
https://m.edsoo.ru/00adb59% .
MeHeneeBa (poHTaNBHBIN OIIPOC
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB o
2 XI/IMI/IquKix 3JIEMCHTOB TEPBBIX TPEX 1 06.09.2024 bubmorexa HOK . i
P P R https://m.edsoo.ru/00adb6b6 PHAMBILYAIHBIN 1
[EPUOJIOB q)pOHTaHBHBII/I onpoc
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [JOK TTncemennbiii:

3 1 11.09.2024 hitos://m.ed 100adb7e2 pelenue
HEOPTaHMYECKUX BEIICCTB ps://m.edsoo.ru/00adb7e -

Byl XMMHYeCKOH CBSA3U U TUIIBI bu6mmnoreka LIOK IIncsMeHHBI:

4 . 1 13.09.2024 pelieHue
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6 .

YIpaKHECHUN
Kontponbnas paborta Nel mo teme ucesicria
S «IToBTOpEHNME U YrIIyOJIEHHE 3HAHUI 1 18.09.2024 MCPMEHHA
KOHTpOJIbHas padoTa
OCHOBHBIX pa3fieNioB Kypca 8 Kiacca»

6 Knaccudukanms XuMruaeckux peakiuit 1 bubnuoreka [{OK VCTHBIM U
M0 Pa3JIMYHBIM TTPU3HAKAM 20.09.2024 https://m.edsoo.ru/00adbch0 MHUCbMEHHBIHI

. [Tonsatne (1)_I CKOPOCTH XUMHUYECKOU . Bu6moreka [[OK VYcrHbII 5
peaxiuu. [IoHATHE O TOMOTEHHBIX U 25 09.2024 https://m.edsoo.ru/00adbeda WHJIHBHJTY AT HEIH H
TeTePOTreHHBIX PEAKIIHSIX (poHTANBHBIN OIPOC
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHH.

3 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubimoreka [LIOK YCTHBIN U
XUMUYECKON PEAKIINU U TTOJIOKEHNE 27.09.2024 https://m.edsoo.ru/00adc28c [IACHMEHHBIN
XUMHUYECKOTO PABHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [{OK VCTHBIH U
peakiuu 02.10.2024 https://m.edsoo.ru/00adcade MUCHMEHHBIH

" Teopus aneKTpgnHTquCKon ; . BuGmnorexa [TOK [TuceMeHHBI:
FIMCCOTHAIIH. TATHHBIC H CIADRIC 04.10.2024 https://m.edsoo.ru/00adcd68 petierne
SJIEKTPOJIUTHI yIPaKHEHHUI
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bubnunoreka LIOK

YcTHBI B

11 " 7
OHHPIC YPABHCHITT peariiii 09.10.2024 https://m.edsoo.ru/00add448 MUCHMEHHBII
XUMHUYECKHE CBOMCTBA KUCIIOT U .
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUIT 00 bubmiorexa LIOK Yenm i
JIpedt 11.10.2024 https://m.edsoo.ru/00addsdg | ‘AMBIAYAIbHEI 1
DJIEKTPOJIUTUUECKOU JUCCOLIUALIUNA (bpoHTANBHBIH OIIpOC
XUMHUYECKHE CBOVCTBA COJIEH B CBETE .
13 [IPEICTABIIEHUNA 00 DIIEKTPOIMTHUECKON Bubmorexa IIOK | mepMen:
e i 16.10.2024 https://m.edsoo.ru/00add8b2 peteHue
IUCCOLMAAN yIpaKHEHHUI
14 [TonsTue 0 ruapoaU3e coJen bubmorexa OK b i
) I/IHZ[I/IBI/IIIyaJ'II)HI)II/I nu
18.10.2024 https://m.edsoo.ru/00add9d4 (pOHTATbHBI OTPOC
YcTHBIA U
. bubnunoreka LIOK MMACHMEHHBIH
15 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN
B i 23.10.2024 https://m.eds0o.ru/00addd12 | (pemenme
yIpa>KHEHUH )
KonTtponpnast padora Ne2 o reme Eub LOK
HOJINOTEKA IIncemennas
16 «DIIEKTPOIUTUYECKAS TUCCOIMALIHS.
P ACCotual 25.10.2024 https://m.edsoo.ru/00addbfa KOHTpONbHAs paboTa
XHUMHYECKUE PEAKIIMK B PACTBOPax»
[TpakTuyeckas padora Ne 1. «Pemenue Bubnuoreka [IOK Orser no
17 MPAKTHYECKOM
HKCIIEPUMEHTAJIBHBIX 33729 06.11.2024 https://m.edsoo.ru/00addecO paore
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB. .
18 XI/III;I/IlI/ILIeCKI;Ie CBEITICTBa Ha [IpUMepeE bubmiorexa LOK Yeni i
p p 08.11.2024 https://m.edsoo.ru/00addfe2 WHMBIYTIbHBIH 1
XJiopa (poHTaNBHBIN OITPOC
Xnoposogopo. ConsHast KUCIIOTa, o,
19 XI/IME‘IGCKHS CJ;OﬁCTBa [IOJIYUEHNE Bubmaorexa IIOK | MopMeHILI:
’ i ’ 13.11.2024 https://m.edsoo.ru/00ade104 peterue
MPUMEHEHUE yIpaKHEHUI
ITpakTiueckas padora Ne 2 mo teme
20 «ﬁon €HUE COIjIﬂHOP'I KHCJIOTBI Bubmuorexa LIOK Oraet 1o i
i . . ’ 15.11.2024 https://m.edsoo.ru/00ade348 HpgKTquCKOH
H3YYECHUE €€ CBOUCTBY» paobore
Brruucienus no ypaBHEeHUSAM o
21 XUMHYECKUX eal}clp W, €CJIN OIVH U3 Bubmuorexa IOK | oMeniLIT:
DeAHIH, a 20.11.2024 https://m.edsoo.ru/00ade488 PEUICHHE PACHCTHBIX

peareHTOB J1aH B U30BITKE

3a1a4
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OO0mmas xapakTepucTrka 31eMeHToB VIA-

but6mmoreka [IOK

VcrHbIit

22 i
TPYIIIBI 22.11.2024 https://m.edsoo.ru/00ade64a PHAHBLAYATBHBLT 1
(hpOHTAIBHEIN OTTpOC
AJUTOTpPOIIHBIE MOAU(PUKAIUH CEPBI. YcTHbli 1
23 Haxoxaenne cepbl U €€ coeTMHEHUH B bubmmorexa [IOK HHCEMEHEBIH
N 27.11.2024 https://m.edsoo.ru/00ade64a (pemienue
npupoie. XMMHUYECKHE CBOMCTBA Cephl VIpaKHeHHiA)

24 CepoBomopoi, CTpoeHue, GU3NIECKHE U bubmunoreka [IOK ITucbMeHHbl:
XUMHYECKHE CBOMCTBA 29.11.2024 https://m.edsoo.ru/00ade802 f]f[?:;gzmﬁ
Oxcunpl cepol. CepHas KUCIIOTA, VYcrHblii 1

25 (bU3HYECKUEe U XUMHUYECKUE CBOMCTBA bubmorexa [JOK IHCBMCHHBIH

’ 04.12.2024 https://m.edsoo.ru/00adea28 (pewenue
IIPUMEHEHUE YIIpaXHEHHH )
XUMHUYECKUE PEaKIIIH, JICKAIIIC B
OCHOBE ITPOMBIIINIEHHOTO CIIOc00a .
26 oI eHI/II)s{ CEPHOM KUCIIOTHI bubmorexa [JOK s 7
v p ' . 06.12.2024 https://m.edsoo.ru/00adec8a WHMBHLY I HbIH 1
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOIIECH (hpoHTAIBHBIIT OMPOC
CpeJIbl COCTMHCHUSIMH CEPBI

57 BrluncrieHre MaccoBOM J0IM BBIXO1a bu6nmoreka [IOK IIncsMeHRbI:
MPOJIYKTa PeaKkluu 11.12.2024 https://m.edsoo.ru/00adec8a E;;ZHE pacHeTHbX
OO0m1as xapakTepucTuka 3J1eMeHToB VA-

28 IpyIIbL. A30T, paclpOCTpaHEHNE B bubmmoreka [IOK YcTHEIH 5

. WHIWMBUAYAJIbHBIN U
HpHPone, (buznuecKre U XUMUYECKHE 13.12.2024 https://m.edsoo.ru/00adeea6 (pOHTATbHBI OMPOC
CBOICTBa

29 AMMHaKk, ero pusHdeckue ¥ XMMHUECKUE bu6nmoreka [IOK IInchMeHHBIH:
CBOMCTBA, MOJIyYCHUE U TIPUMEHEHUE 18.12.2024 https://m.edsoo.ru/00adf004 5:{?;;2:}1@1
[Ipaktuueckas pabora Ne 3 mo Teme

30 «ﬁon eHue aleMHaKa H3y4YEHHUE €ro bubmorexa [JOK e o i

. i > 1Y 20.12.2024 https://m.eds00.ru/00adf180 HpgicriHeckon
CBOMCTB» pabote
.. YcTHbIN 1

31 A3oTHas Kuciora, e€ Gusnveckue u bubnmnoreka [JOK MUCHMEHHBII

XHMUYECKHE CBOMCTBA 25.12.2024 https://m.edsoo.ru/00adf306 (pemeHue

yIpaKHEHHH)
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Hcnonp3oBanue HUTPATOB U COJIEH
aMMOHUS B Ka4eCTBE MUHEPAIBHBIX

Y cTHBIN

32 00peHuii. XMMHUYECKOE 3arpsI3HCHUE Bubmorexa HOK 7
yAOP . P 27.12.2024 https://m.edsoo.ru/00adf518 HEIHBHAYRIBHBIH 1
OKPYXKArOIICH CPeJIbl COCAMHCHUSIMH (pOHTAIBHBIN OTIPOC
aszoTa
®docdop. Oxcun dhochopa (V) u ..

33 (’pocgo pHa51 KI/ICJI((i))Ta q)(ppll):sn(qezzxne u Bubmuorexa HOK L ebmerbi:

P . 10.01.2025 https://m.edsoo.ru/00adf68a petmertue
XUMHUYECKHE CBOMCTBA, ITOJYICHHE yIpaKHEHUI
CoobmieHue 00
Hcnonp3oBanue pocharoB B kauecTBe OO 3OBAHII
34 MHHEPAIbHBIX YA0OpeHHi. 3arps3HeHUe Bubmorexa HOK
PAIILHBIX Y0P 4P 15.01.2025 https://m.edso0.ru/00adfc20 MUHEPATLHBIX
npUpOIHOI cpebl hocharamu yRoOpeHuit 1 sauHTe
OKpYXKaroIen cpepl

35 VYriepos, pacupocTpaHeHHe B IPUPOJIE, Bub6suoreka IIOK VerHbIi )

o ) WHAWBUAYAJIbHBIU U
du3HYECKre M XUMUIECCKIE CBOHCTBA 17.01.2025 https://m.edsoo.ru/00adfd9c (bpOHTATBHbI OMPOC
Oxcuibl yriaeposia, ux Gu3ndecKue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE bubmmoreka [IOK ITucbMeHHblit:
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM 22.01.2025 https://m.edsoo.ru/00adfebe petiiere

YIPaKHEHHUN
yriepoa (1V)
YCTHBIN U
37 VYronbHas KUCIIOTa U €€ COJH bubmiorexa LIOK TIACHMEHHBIH
24.01.2025 https://m.edso0.ru/00ae006¢ (pemenue
YIpaXHEHH )
[TpakTtuyeckas padora Ne 4 o Teme
"TToyueHHEe YITIEKKCIIOrO rasa. Bbubnuorexa [IOK Oryer no

38 NPaKTUYECKON
KavecTBeHHast peakius Ha KapOoHaT- 29.01.2025 https://m.edsoo.ru/00ae027e paboTe
noH"

[TepBoHavabHBIC TTOHATHS 00 i
39 0 IF‘)aHI/ILIeCKI/IX BEIIECTBAX KakK O bubmorexa LIOK Yeni r
P B 31.01.2025 https://m.eds00.ru/00ae054e HHAABHAYAILHBIH |
COEUHEHMAX yriepoja (hpOHTANBHEIN OTTpoC
40 Kpemunii u ero coeqmHeHAs BrbmroTexa [IOK L obMerbIi:
P A 05.02.2025 https://m.edso0.ru/00ae080a pettieHe

YIpaXXHEHUH
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[IpakTuueckas padora Ne 5. Pemenue

OKCIIEPUMEHTAILHBIX 33/1a4 [0 TEME bubnurorexa [IOK Oryer no
41 . ] MIPaKTUYECKOMN
«BaxuHelmme HeMeTauIbl U UX 07.02.2025 https://m.edso0.ru/00ae0bf2 pabore
COCIUHEHHUS»
KonTtponsnast padora Ne3 o reme Bu6 LIOK
. NOJINOTEKA ITucrmennas
42 «Baxneinme HeMeTauIbl U UX
12.02.2025 https://m.edsoo.ru/00ae0e18 KOHTpOJIbHAs paboTa
COCTUHCHHUS»
OO0m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB. Bu6mmorexa [IOK VYcTHbIi
43 M i
CTaJJINYCCKAas CBSI3b I/I MCTAJIJINYCCKAas 14022025 httDS://m.EdSOO.rU/OanJ_O?)e I/IHZ[I/IBI/IIIyaJ'IIlHI)II/I u
KpHUCTa/UIM4ecKas pemérka. Gusnyeckue (pOHTANBHBIN OIPOC
CBOICTBa METAJJIOB
" :)B(I/IMI/ILIGCKI/Ie CBOI/ICTPB. METaJJIOB. ) Bu6mmorexa [IOK [TuceMenHsbIi:
JICKTPOXHMHUICCIIH PAJL HAPIDRCHHHI 19.02.2025 https://m.edso0.ru/00ae1156 pellienHe
METAJJIOB YIpaKHEHUI
OO01mue criocoOb!l TOTYYSHUST METAJUIOB. - ..
45 CnaBel. Beruncnenus no ypaBHEeHUsAM bubanorexa LHOK :1110121:;211{511/1.
XUMUYECKUX PEaKIUd, €CIIH OJUH U3 21.02.2025 https://m.eds00.ru/00ae1156 P .
yIIpaXKHEHUN
pEareHToB COAEPIKUT IPUMECH
16 - Bu6amorexa [IOK VYCTHBIN U MUCbMEH
OHATHE O KOPPOSHI METAILIOB 26.02.2025 https://m.eds00.ru/00ae1278 (pemene .
YIpaXHEHH )
VYcTHBIN U
47 [lleno4YHbIE METAIIBI bubmmorexa LIOK IHCHMEHHI]
28.02.2025 https://m.edsoo.ru/00ael14b2 (petienue
YIpaXHEHHI )
18 o Bu6uoreka IIOK [TuceMeHHsbIH:
KCHABT H THAPORCHIR! HATPIA H KA 05.03.2025 https://m.edsoo.ru/00ae14b2 petmerye
YIPpaXHEHUU
49 [IlenouHO3eMeTbHBIE METAIIBI — Bu6mmorexa [IOK H;;ZZ;:HHH:
KaJIBIIMA ¥ MarHAu 07.03.2025 https://m.edsoo.ru/00ae15e8 P o
YIPa)KHEHHUU
YcTHBIN U
50 Baxnueiime coeIMHEHNS KAl bubnmorexa LOK TIUCHMCHHbI]
2 1 12.03.2025 https://m.edsoo.ru/00ae15e8 (pemenue

YIPaXHEHHH)



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

VYcTHbBI 1

51 O06o0menre 1 cucTeMaTr3aIys 3HaHUI MHCEMCHHEIH
H B 14.03.2025 (pemrerme
yIpa>KHEHUH )
£ JK&cTKOCTh BOZIBI U CIIOCOOBI €8 Bbu6nnoreka [IOK Y CTHEIH 5
yCTpaHEeHHs 19.03.2025 https://m.edsoo.ru/00ae1886 gﬁﬁﬁﬁ:&}lgﬁdpﬁc
ITpakTuyeckas padora Ne 6 o reme BuGmorexa [IOK OTuer 1o
53 "X€&cTtkocTh BO €TOJIBI €€ i
B TLHB AL METOABE 21.03.2025 https://m.edsoo.ru/00aelae8 HpgKTquCKOH
yCTpaHEHHUS pabore
YcTHbIN U
5 bu6nunorexa LIOK MTUCHMEHHBIIH
54 Ao
JHOMUHIN 02.04.2025 https://m.edso0.ru/00ae1c64 (pemenue
YIpaXHEHHH )
E5 AmdoTepHbIE CBOMCTBA OKCUIA B Bu6Gnmoreka [IOK TTuceMeHHBII:
) perieHne
THAPOKCHIA 04.04.2025 https://m.edsoo.ru/00aelc64 yIpaKHCHi
YcTHbIN U
56 Keneso bubmuoreka [{OK MCEMEHHEI
09.04.2025 https://m.eds00.ru/00ae1d86 (petienue
YIpaXHEHH )
57 Oxcupl, THAPOKCH B! 1 conn sene3a (11) bubnuoreka [{OK 1IncEMeRHBIA:
u xenesa (1) 11.04.2025 https://m.edsoo.ru/00ae35e6 POILICHHC
YIPaXHEHUN
YCTHBIN U
58 . MUCHMEHHBIN
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 16.04.2025 (pemmeHye
YIpaXHEHH)
[IpakTuueckas pabora Ne 7. Pemenue o
59 OKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME Bub6mmorexa IIOK 0 T;IISTT;ZCKOP“I
«Baxxnelme MeTaibl U UX 18.04.2025 https://m.edsoo.ru/00ae3de8 pap60T o
COCTUHEHUS
Berarcnenus o ypaBHEHUSIM
XUMUYECKHUX PEAKLU, ECIIU OJUH U3 Bu6miorexa [IOK IMuceMeHHBIN:
60
PEareHTOoB JIaH B U30BITKE HITH COJCPKUT 23.04.2025 https://m.eds00.ru/00ae1750 pelleHHE PACYETHBIX

IpuMecH. BerunciieHnst MacCOBOM J10JIH
BBIX0/1a IPOJIYKTA PEAKLIUH

3a1a4
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VYcTHbBI 1

MUCHbMEHHBIN
61 O06o0menre U cucTeMaTr3aus 3HaHUI 1 (pemenue
25.04.2025 ypaHeHHi)
KonTtponsnas padora Ne4 o reme
. [Iucemennas
62 «Baxxueime MeTamibl 1 UX 1 30.04.2025 KORTPOBHAs paGoTa
COETUHEHUS
YcrHbll U
63 BemectBa u Marepuaisl B IOBCETHEBHOU 1 bubmmoreka [JOK MHUCHhMEHHBIH
JKU3HU YeJI0BEKa 07.05.2025 https://m.edsoo.ru/00ae3f50 (pemrenne
yIpa>KHEHUH )
64 XuUMHYECKOe 3arpsA3HEHHE OKPYKaroIeit 1 bu6mmoreka LIOK Y CTHEIH 5
) WHIWBUAYAJIbHBIN U
cpenbl 14.05.2025 https://m.edsoo.ru/00ae4270 (pOHTATbHBIH OTPOC
65 PoJib XUMHUHM B PELIEHUH DKOJIOIHYECKUX L Bbu6nmoreka [IOK Coobmenne o
X OKOJIOTUYCCKUX
npo0emM 16.05.2025 https://m.edsoo.ru/00ae4270 npo6reMax
66 Pesepsublii ypok. O6o6muieHue 1 1 Bubnuorexa LIOK Y oTHBI .
cucTeMaTtu3anus 3HaHU 21.05.2025 https://m.edsoo.ru/00ae0d0a HHABHAYIbHBIH 1
(hpOHTANBHEIN OIPOC
VYCTHBIN U
67 PesepBHblit ypok. O60011eHNE U 1 bubnmnoreka HOK [MCbMEHHBIH
cUCcTEMAaTH3aLUs 3HAaHUN 23.05.2025 https://m.edsoo.ru/00adb33c (pemenue
YIpaXXHEHHI)
YCTHBIN U
68 PesepBHslit ypok. O60011eHNE U 1 bubnmoreka [JOK MUCHMEHHBII
cUCTeMAaTU3aIus 3HAHUI 23.05.2025 https://m.edsoo.ru/00ad9cb?2 (pemeHue
YIpaXHEHH)
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotantoe, 8 kiacc/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus 9 kiacc/ Kysznenosa H.E., Tutoa U.M., I'apa H.H. O6mmiecTBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®Dy; AktinonepHoe obmectBo «M3marenscTBo «IIpocBemieHne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. 'abpuensu O.C., bepeskun I1.H., Ymakosa H.A. Xumus 8 kiacc.
KontposnbHbie 1 poBepounbie padoThl K yueOouuky O.C. 'abpuensna. M.:
«dpoday, 2005

2. Epemun B.B., Ky3pmenko H.E. COopHUK 33124 ¥ yIpa)KHEHHM 110 XUMHUH 8-
11 kmaccel. M.: «DK3AMEHY, 2007

3. Mopmanoga I'.JI. COopHUK 3a7a4 110 HEOPraHUYECKON XuMuu §-9 Kiracchl.
M.: «M3pat-IlIkxoma», 2000

4. 3apaunuk o xumuu. 9 knacc. H.E.Ky3nenona, A.H.JIeBkun. - M.;
Nzparensckuii nentp «Bentana-I'pady», 2014.

5. PaGouas terpaas. 9 knacc k yueOnuky H.E.Ky3nenosoii. ['apa H.H.,
AxwmeroB M.A. - M.; U3narensckuii nentp «Benrtana-I'pady», 2013

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U
PECYPCbl CETU UHTEPHET

1. bubnuoreka L{OK https://m.edsoo.ru

2. POIII 8 knacc https://resh.edu.ru/subject/29/8/

3. POI 9 knacc https://resh.edu.ru/subject/29/9/

4. MynbTuMeauiiHbIe 00pa30BaTeIbHBIC PECYPCHI.

http://www.chemnet.ru

5. T'azera «Xumus» U calT Jyis yunuTens «f uay Ha ypok XUMUN»
http://him.1september.ru.

6. Enunas xomnexuus L{IOP: [Ipenmernas xomnexnus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
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