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IHHOACHUTEJ/IBHAS 3AIIMCKA

[IporpaMma mo XMMHH Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctasieHHsix B @I'OC 00O, a takke Ha OCHOBE (eepanbHON paboueil mporpamMMsl
BOCIIUTAHUSL M C YYETOM KOHICMIUH MPEnoaBaHus y4eOHOro npeaMeTa «XuMHus» B 00pa3oBaTeIbHbBIX
opranuzanusix Poccuiickoit @enepanuu.

[IporpaMma o Xumu# AaET MpeACTaBICHHE O LENAX, O0IIEH cTpaTeruu 00y4YeHUsl, BOCITUTAHUS
pasBUTHsL O0YYAIOLIMXCSl CPEICTBAMU YYeOHOTO TpeIMeTa, YCTaHaBIMBACT 00s3aTENbHOE MPEAMETHOE
coJep:KaHue, MpelycMaTpUBaeT PaclpesieieHe ero o KjaccaM M CTPYKTYpHUpPOBAaHHUE IO pasfenaMm U
TeMaM I[POrpaMMbl II0 XHUMHH, ONPEAEISIECT KOIWYECTBCHHbIE M KAaueCTBEHHBIC XapaKTEPUCTUKU
COJIEp/KaHusl, PEKOMEHIYEMYIO IOCIIE0BATEIbHOCTh M3YUEHHUS XMUMHUU C Y4ETOM MEXKIPEIMETHBIX WU
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOIO IIpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaromuxcs,
OIpeiesIIeT BO3MOKHOCTH NpeaMeTa AJIsl pealn3aluy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMS OCHOBHOM
o0pa3oBaTelIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHHMH K
pesynbraTaM OOy4YeHHsI XUMHHM Ha YpOBHE IeJiell M3ydeHHs NpeAMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATEJILHOHN ESITEIBbHOCTH 00YYaIOLIEroCs 10 OCBOSHHIO YUEOHOTO COACPIKAHMS.

3HaHWEe XHMMHUHU CIY’)KAT OCHOBOW JUIsi (DOPMHPOBAaHHS MHPOBO33PEHMSI OOYYaloOLIerocsi, €ro
NpPECTABICHU O MaTepUalbHOM EAMHCTBE MHUpPA, BAKHYIO POJb WIPAIOT (OpMUpYyEMble XUMHEH
MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPIHH U 00 SBOJIOLMHU BEILECTB B IPUPOJE, O My TSIX PEIICHUS
TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, YHEPreTUYECKON, TTHINEBOH U
9KOJIOTHUECKON 0€301MacHOCTH, IPOOJIEM 3/IpaBOOXPAHCHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peajM3alud BO3MOXKHOCTEH Uil caMOpa3BUTUS M (OPMUPOBAHMS KYyJIBTYPbI
JIMYHOCTH, ¢€ 00mIeH U (HYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHNE MBIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00YyJatolInXCsl, HABBIKOB
X CaMOCTOSITEIbHOW Y4EOHOH AEATENIbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KU3HHU, TaK U B IPOPECCHOHAIBHON AEATEIIbHOCTH;

3HAKOMHT €O CHEeNU(UKON HAyYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IEJIOCTHOTO B3IJIs[a Ha
€NHCTBO MIPUPOABI u YEeJIOBEKa, SBIISIETCS OTBETCTBEHHBIM 3Tarnom
B ()OPMHUPOBAHUH E€CTECTBEHHO-HAYUYHOW I'PAMOTHOCTH 00Y4aIOLINXCSL;

CHocoOCTBYyeT (OPMHUPOBAHHIO IICHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKJIAJI B DKOJIOTHYECKOe 00pa30BaHHe 00yYarOIXCsl.

[annple HampaBieHUs B 00YyYEHUH XUMHH OOECIIeYMBAIOTCS CrieUU(UKON conepkanus yuyeOHOro
npeMeTa, KOTOPBIN SIBISIETCS MTEAarorMuecKy aJIalTHPOBAHHBIM OTpa)KeHHeM 0a30BOW HAyKH XUMHH Ha
ONPEIENEHHOM dTalle €€ pa3BUTHS.

Kypc Xxumuu Ha ypOBHE OCHOBHOrO 0OmIero oO0pa3oBaHMs OPHEHTHUPOBAH HAa OCBOCHHE
00y4aroIUMHCS CHUCTEMbl II€PBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYECKOM XUMHHM H
HEKOTOPBIX OT/EIbHBIX 3HAYMMBIX MOHITHN OPTaHNYEeCKONH XUMUH.

CrpyKTypa cozepKaHus IPOrpaMMBbl 10 XUMHUH c(hOpMHUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0Ja K
e€ u3ydenuto. CozepKaHue CKIAIbIBACTCS U3 CUCTEMBbI ITOHATHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH 0 XUMHUYECKOH peaknuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITUITY
MOCIIEI0BATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTABICHNI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHsI KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona JI. . MenienieeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3U;

— MpeJCTaBICHUH 00 DIEKTPOIUTUIECKOH TCCOIMAIMY BEIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(haKTOoB, pa3BUBAIOTCS MTOCIIEIOBATEILHO OT OJIHOIO YPOBHS K JAPYTOMY, BBITONHSISI PYHKIMHA OOBSICHEHUSI
W MIPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS W IOJyYEHUs
M3y4aeMbIX BEIIECTB.

OcBoeHKe MpOorpamMMbl TI0 XUMHUHU CHOCOOCTBYEeT (POPMUPOBAHHUIO MPEJCTABICHUS O XUMHUYECKON
COCTaBJISIFOLIEA HayYHOM KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOILIEHUS K
Hay4yHOMY 3HAHHMIO U METOAAM MO3HAHMA B Hayke. M3yueHne XMUMHMHM HPOMCXOAUT C INPHUBICUEHHEM
3HaHUH M3 paHee M3YyYCHHBIX YUeOHbIX mpeameroB: «Oxpysxkaromuid Mupy, «buonorus. 5—7 xnaccel» u
«®Dusuka. 7 Kiacey.



[Ipu wm3yueHMHM XWMHUHM TNPOUCXOTUT (HOPMUPOBAHWE 3HAHWUN OCHOB XHMHYECKOW HAYKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHWS, MPAKTUYCCKON JEATENLHOCTH YeJNOBeKa M KaK OJHOTO W3
KOMIIOHCHTOB MHUPOBOHM KyJIBTYphl. 3ajaua y4eOHOTO IpeJMeTa COCTOUT B (DOPMHUPOBAHUM CHUCTEMBI
XUMHYCCKUX 3HAHMH — BAXHEWINMNX (AKTOB, IOHITUH, 3aKOHOB W TEOPETUYECCKUX MOJIOKCHHUIA,
JOCTYITHBIX O0OOIICHUH MHUPOBO33PEHUECKOI0 XapakTepa, SA3blKa HAYKH, B MPHOONICHUH K HAayYHBIM
METO/IaM IO3HAHUSI MPU W3YyYCHUW BEIIECTB U XMMHUYCCKUX peakiuid, B (HOPMHUPOBAHUM M Pa3BUTHH
MO3HABATEIBLHBIX YMCHUN M UX TMPUMCHCHHH B y4eOHO-TIO3HABATEIBHON U Yy4eOHO-UCCIIE0BATEIbCKON
JIeSITEIIbHOCTH, OCBOCHHH TIPaBHJI 0€301TaCHOT0 OOpAIleHHs C BEIECTBAMHE B TIOBCETHEBHOM JKU3HHU.

IIpn n3ydeHnn XUMUM Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs BaKHOE 3HAYEHHE TPHOOPENH
TaKHe 1NN, KaK:

—opMHpOBaHHE WHTEUICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPY/JIHUYECTBY, CAMOCTOSITCIBHOMY TIPUHSTHIO PEIICHUH, CIIOCOOHOW amamnTUpoBaThesi K OBICTPO
MEHSTFOIIUMCS YCITOBUSIM YKH3HU;

—HANpaBJICHHOCTh  OOy4YeHHWsS Ha  CHCTEMaTHYeCcKoe  MPHOOIIeHHe  OO0y4arommxcs K
CaMOCTOSITEIILHOW IMO3HABATEIILHOW JICATEIIBHOCTH, HAyYHBIM METOJIaM IO3HAHUS, (OPMHUPYHOIIAM
MOTHBAIIMIO U PAa3BUTHE CLIOCOOHOCTEH K XUMUMU;

—obecrieueHre  yCIOBHUH,  CIIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOyYaroIIMMHCS  OIbITa
pasHOOOpa3HOM JICATENLHOCTH, TO3HAHUSI W CAMOIO3HAHMS, KJIFOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMHCTGHHHﬁ), NMCIOINHNX YHUBEPCAJIbHOC 3HAUCHHUC JI PA3JIMYHBIX BUAOB ACATCIIBHOCTU,

— dopmupoBanue 00mIeH (YHKIMOHAILHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMGHI/Iﬁ O6’b$ICH5[TI) 1 OLICHUBATh ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHWA U OIIBIT, IIOJTYUYCHHBIC
NpY WU3YYCHWH XUMHH, TIPUMEHSATh WX TPU PEHICHUH MPOOJIEM B MOBCEJHEBHOW >KU3HU W TPYIOBON
JICSATCIIbHOCTH;

—dopmupoBaHre y 0OydYarOMUXCsS TYMAHUCTUYCCKUX OTHOINCHWH, TOHHUMAHHS [EHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKH 3KOJOTHYECKH I1eJIECO00Pa3HOro TOBEJACHHS B OBITY U TPYAOBOI
JESITEJIBHOCTH B LIENISIX COXPAHCHHSI CBOCTO 3/I0POBbsSI U OKPYIKAIOIICH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTaHHIO Ha
OCHOBE YCBOCHHSI OOIICYETIOBEUYCCKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIS H
HaIlpaBJICHHOCTHU HaHBHCﬁmCFO 06yquI/m.

OOmiee 4YKCIO 4YacoB, OTBEACHHBIX JUIS HW3y4YCHHS XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanms, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Heflento0), B 9 kiacce — 68 gacoB (2
gaca B HEJIETIO).

COJAEPKAHUE OBYYEHUS

8 KJIACC

IepBoHayanbHbIEe XUMHYECKHE TIOHATHUS

[Ipenmer xumun. Poib XuMuM B KM3HH 4elloBeKa. XWMHS B CUCTeMe HayK. Tena M BelecTBa.
®dusnveckre CBOWCTBA BEIIECTB. ATrperarHoe COCTOsSHHME BemiecTB. [loHSATHE 0 MeTojgaxX TO3HAaHUS B
xuMud. YncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceit.

ATOMBI U MOJICKYJIbl. XUMHUUYECKHUE 3JIeMEeHThI. CUMBOJIBI XUMHUYECKHX 3JI€MEHTOB. [IpocThie u
CJIOHBIE BEIIECTBA. ATOMHO-MOJICKYIISIPHOE YUEHUE.

Xumudeckast (popmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAST aToOMHas macca. OTHOCHTENIbHAS MOJICKYJIsIpHas Macca. MaccoBas
JIOJIS XUMUYECKOTO DJIEMEHTA B COCIMHEHUH.

KonmuectBo BemectBa. Monbs. MonsipHass macca. B3amMocBsi3p KonnmdecTBa, Macchl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BelecTBa. PacuéTel 1o GopMysiaM XUMUYECKUX COCIMHECHUH.

®dusnyeckre U XUMUYCCKUE SBJACHHS. XUMHUYCCKash peakius U e€ MpU3HaKd. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XWMHUYeCKHe YypaBHeHHs. Kiraccupukanus XWMUYECKHX pPeakIuil (CoearHeHUs,
Pa3NoKEeHMsI, 3aMEIICHMsI, 0OOMEHA).

Xumuueckuii Ikcnepumenm:



3HAKOMCTBO C XUMHYECKOH TOCY I0H, TpaBHJIaMU paOOTHI B JIAOOpaTOpUU 1 TpuéMaMu oOpaIieHus
¢ J1abopaTOpHBIM  00OpYJOBaHUEM, H3yYCHHE M ONHCaHUE (PU3UUYECKUX CBOHCTB 00pasloB
HEOpPraHMYeCKHX BeIIeCTB, HaOdroneHue (uandyeckux (IJIaBICHWE BOCKA, TasHWE JbJa, pacTHpaHUe
caxapa B CTYIKe, KHTICHHE U KOHJICHCAIIHSI BOJIbl) M XUMHUYECKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHCIIOTON) SIBICHWH, HAONOJIeHUEe W ONHCAaHUE TPU3HAKOB
MPOTEKAHUS XUMHYECKUX peaknnil (pa3iokeHne caxapa, B3anMOICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapwusi, pasnokenue runpokcuna meau (II) mpu HarpeBanun, B3auMOCHCTBHE JKejie3a ¢ PACTBOPOM COJIU
mean (1), m3yueHne crmocoOoOB pa3aeneHus: CMecei: ¢ TOMOIIBI0 MarHuTa, (GUIBTPOBAaHUE, BHITTAPUBAHNE,
TUCTHUTSIIASA, XpoMaTorpadus, TMpPOBEeIEeHHE OYNCTKH TOBAPEHHOM CONM, HAOIOJIEHHEe W OIHCAHHe
pe3yabTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHMs Macchl, CO37aHHe Mojenel
MOJIEKYJI (IIaPOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHM4YeCcKMX BellecTB

Bosnyx — cmech razos. Coctas Bo3nyxa. Kuciaopon — anemeHT u npocroe BemecTBo. Haxoxaenue
KHCJIOpOoJia B IpUpoie, PU3HYECKHe U XUMUYECKue cBoiicTBa (peakiuu ropenusi). Oxcunsl. [Ipumenenne
kuciaopoga. CrocoObl TOMYYeHHS KHCIOpOAa B JIadOpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kuciopoza B mpupoe. O30H — ajuIoTpoITHAsS MOAU(PUKAIINS KHCIOpOoa.

TeroBoit  3(p(eKT XUMHUECKON  peaklud, TEPMOXUMHUYECKUE YpaBHEHUS, JK30- W
SHIOTEPMUYECKHE PeaKInu. TOTUTMBO: YTroJib U METaH. 3arps3HeHHe BO3/yXa, YCHIIEHUE MMapHUKOBOTO
addekra, pazpyiieHre 030HOBOTO CIOS.

Bonmopon — snemeHT M mpocToe BemiecTBO. Haxoknenue Bojgopoaa B mpupoje, (pusndeckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoTyueHHst. KHCIoTh! U comu.

MounsipHblii 00bEM Ta30B. Pac4€ThI 10 XUMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBOMCTBa BoJbl. Boja kak pacTBopuTenb. PactBopbl. HackllieHHbIE U HEHACHIIIIEHHBIE
pactBopbl. PacTBopuMOCTh BeHIECTB B BOAE. MaccoBasl 0Jsl BeElllECTBA B pacTBope. XHUMHUYECKUE
cBolictBa BoJbl. OcHOBaHUA. Poib pacTBOPOB B MpUPOJE M B KU3HHU ueiaoBeka. KpyroBopoT Bojabl B
npupo/ie. 3arps3HeHue MPUPOIHBIX BoI. OXpaHa W OYHCTKA MTPUPOIHBIX BO/.

Knaccudukanuss  Heopranmdeckux  coemuHenuit.  Oxcuabl.  Kiaccudukaiuss — OKCHIOB:
coneoOpa3ytone (OCHOBHBIC, KHCIIOTHBIC, am(oOTepHble) M HeconeoOpasyromue. Homenknarypa
okcu10B. dU3nuecKue U XUMUYECKUE CBOMCTBA OKCUAOB. [loyueHune okcHios.

OcnoBanus. Knaccudukanuss ocHoBaHMI: 1ENOYN ¥ HEPACTBOPUMBIE OCHOBaHMA. HomeHknaTypa
ocHOBaHMM. DU3nUeCcKUEe U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHne oCHOBaHUM.

Kucnorer. Kimaccudukanus kucnor. Homenknatypa kucinot. @u3ndeckne U XUMHUECKAe CBOHCTBA
kucioT. Psa aktuBHoctn MetasuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenkmnatypa cosneil. @uszndeckue 1 XUMU4Yeckue cBoicTBa coneil. [lonmyuenue comneil.

I'eneTnveckas CB3b MEXTy KJIaCCaMU HEOPTaHUYECKUX COSTMHEHHH.

Xumuueckuii IKcnepumeHm:

Ka4eCTBEHHOE ONpe/eiICHUEe COJICPKaHUS KHCIOpoJa B BO3JAyXe, IOJyueHHe, COOMpaHHe,
pacro3HaBaHue U W3yUCHHE CBOMCTB KHCIOPO/a, HAOII0ICHUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM
Y YCJIOBUS BO3HHUKHOBEHHS W TIPEKpAIlleHUs] TOpeHus (Iokapa), 0O3HaAKOMJICHHE C 00pasliaMu OKCHIOB U
ONMCaHWE WX CBOWCTB, MOJy4YeHUe, coOMpaHHWe, paclo3HAaBaHHE W M3YYCHHE CBOHCTB BOJOpOJA
(ropenme), B3aumomeilictBue Bojopoaa ¢ okcumom wmenu (1)  (BO3MOXXKHO — HMCIONB30BaHHE
BUJICOMATEPHUAIIOB), HAOIFOIEHHE 00Pa3IlOB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOPEHHS BEIECTB C PA3IMYHON PACTBOPHUMOCTHIO, NPUTOTOBIIEHHE PACTBOPOB C OMpEAENEHHON
MaccOBOH J10JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJIbI C METaNIaMH (HATPHEM U KaJIbIIEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HCCIEIOBAaHUE OOpa3lOB HEOPraHUYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOMIOJACHNE M3MEHEHUS! OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIOT M IIEIOYEH,
n3ydeHnue B3ammojeiictBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeTajulaMu,
peaKHI/Iﬁ HeﬁTpanmauI/m, IMOJIY4€HUEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHE OJJHOT'O ME€TaJllla APYTUM
U3 pacTBOpA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeline Kiacchl HeOPraHM4IeCKUX
COEIMHECHMID).

Iepuonuyecknii 3axkoH u Ilepuogmueckas cucrema xumMuuyeckux 3viementoB . M.
MenpaeneeBa. CrTpoenne aromMoB. XuMHUYecKass CBfA3b. (OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
peakuumn

HepBI)Ie IIOIIBITKH KJ'[aCCI/I(i)I/IKaIII/II/I XUMHUUYECKHX »diieMeHTOB. IloHsTHe O rpymnmnax CXOJHBIX
9JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHBIC METAIIbI, TaJlOTeHbI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00Pa3yroT aM(pOTEPHBIE OKCHIBI 1 THAPOKCH/IBL.



Tlepuonuueckuit 3akoH. Ilepuoauueckas cucrema xumudeckux sneMeHToB JI. M. Menjaeneena.
KopoTkonepuoanas u muHHONEpHoaHas Gpopmer [lepronndeckoi CHCTEMBI XUMHUYECKUX dJIeMEHTOB /1.
N. Menpneneesa. [lepuoast u rpynnsl. @U3HUECKUH CMBICH TOPSIKOBOTO HOMEpa, HOMEPOB Meproja U
TPYIIIIBI 2JICMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX smep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
0000UeKk aToMOB TepBhIX 20 XuMHUeckux 37eMeHTOB Ilepmommueckoit cuctemsr JI. M. Menneneena.
XapakTepucTHKa XMMHYECKOro »3JeMeHTa 10 ero mnojoxeHuto B Ilepuoanueckoit cucreme /.
. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJiyca aTOMOB XHWMHYECKHX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM U MepruoiaM.

3nauenue Ilepmomuueckoro 3akoHa u Ilepmoguueckoil CHUCTEMbl XMMHYECKHMX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MenneneeB — yu€HbII U rpakIaHUH.

Xumudeckasi cBsi3b. KoBajieHTHasi (MOJIIpHAs U HEMOJISIPHAs) CBSI3b. DJICKTPOOTPHUIIATEIHHOCTb
XUMUYECKUX DJIEMEHTOB. MlOHHAs CBSI3b.

Crenenp okucienns. OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peaknuu. [Ipormeccsl OKHWCIeHHS |
BOCCTaHOBJIEHUS. OKUCIUTENN ¥ BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenn .

M3ydeHue 00pas3IoB BEIIECTB METAJUIOB M HEMETaJIOB, B3aWMOJCHUCTBHE THAPOKCHIA IWHKA C
pacTBOpaMH KHCJIOT M IIENIOYeH, MPOBEIEHUE ONBITOB, WILTIOCTPUPYIONUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakliiu pa3ioKeHus, COeINHEHUS).

Mesicnpeomemnmnsute ceasu

Peanm3zarus MeXIpeIMETHBIX CBS3EH MPHU W3YYEHUU XUMHUH B § KIIacCe OCYIIECTBIIACTCS depe3
HUCIIOJIB30BaHUE KaK O6HIHX €CTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TaK U HOHﬂTHﬁ, ABJIIOINUXCSI CUCTEMHBIMUA
AJ1d OTACJIIBHBIX NPEAMCETOB €CTECTBCHHO-HAYYHOT'O LIUKIJIA.

OO01ne ecTecTBEHHO-HAYYHbBIE TIOHATHUS: HAYYIHBIN (DaKT, THUIIOTE3a, TEOpHs, 3aKOH, aHAIIN3, CHHTE3,
KIJIACCU(UKAIHSI, TMEPHOANIHOCTh, HAONIOJIEHUE, DKCIIEPUMEHT, MOJAEIUpPOBaHHE, W3MEpPEeHHEe, MOJIEIb,
SIBJICHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsijl, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, TIas,
¢du3nyuecKue BEIMYHHBI, €IUHULIBI U3MEPEHHS, KOCMOC, MJIaHEeTHI, 3BE3/1b1, CoITHIIE.

buonorus: GorocunTes, npixanue, ouochepa.

I'eorpadusi: armocdepa, rumpochepa, MHHEpabl, TOPHBIE TOPOJBI, ITOJE3HBIE HCKOTAeMBbIE,
TOTUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHMYecKas peaKuust

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumuyeckux sieMeHToB . U. MeHneneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWMCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kajus, KalbLUsl W HX COCIAMHEHHH B COOTBETCTBUU C IIOJIOKEHUEM DIIEMEHTOB B
Ilepnonueckoii CUCTEME M CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKON CBsI3U. THITBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKN U BUJ1a XUMUYECKON CBSI3H.

Knaccudukanms 1 HOMEHKIATypa HEOPraHHMYECKHX BEIECTB. XHWMHUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIMXCS K  pa3jM4HbIM  KJacCaM  HEOPraHWYECKHX  COCJUHEHUM, TIEHEeTUYecKas CBs3b
HEOPraHUYECKUX BEIIECTB.

Krnaccupukanuss XUMHYECKHX pEaKIUi [0 pa3IuYHbIM TNpU3HaKaM (M0 YHCIy W COCTaBy
YUACTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY 3((deKTy, 10 WU3MEHEHUIO CTENeHeW OKHCIICHUS
XUMHAYECKHX 3JIEMEHTOB, MO0 OOpaTHMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U JHAOTEPMHUYECKHE
peaxkum, TEPMOXUMUYECKHE YPABHEHMSL.

[Monstne o ckopocTH XUMHYEeCKOH peakiuu. [loHsTHe 00 O0OOpaTHMBIX W HEOOPaTUMBIX
XUMHUYECKHUX peakuusax. [IoHsATHE O NOMOTEeHHBIX M IeTeporeHHbIX peakuusx. [loHsrue o karamuse.
[lonsaTne o xumuueckoM paBHOBecHH. (DAKTOPBI, BIUAIOIIUME HAa CKOPOCTh XUMHUYECKON pPEakUUd U
IIOJIOKEHUE XUMHUYECKOTI'O PABHOBECHUSI.



OKHUCIINTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  3JEKTPOHHBIH  OajJlaHC  OKMCIMTEJIBHO-
BOCCTaHOBUTEJbHOHN peakiuu. CocTaBlieHUE ypaBHEHUI OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN C
MCIIOJIb30BaHMEM METO/Ia AJIEKTPOHHOro OajaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALNU. DJIEKTPOIUTHI U HEANEKTPOJNTHI. KaTHOHBI, aHUOHBI.
MexaHu3M ITUCCOLMALMY BELIECTB C Pa3IMYHbIMM BUAAMU XUMHUUYECKOW CBs3U. CTENEeHb MUCCOLMALMH.
CuITbHBIC U CITA0BIe DIICKTPOTHTHL.

Peakuun woHHOro oOMeHa. YCOBHSI NPOTEKaHUs pPEaKUWii HMOHHOrO oOMeHa, TOJIHBIE H
COKpaméHHbIE WMOHHBIE ypaBHEHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHHWH M COJNEd B CBETe
MIPEACTABIICHUHA 00 2JIEKTPOIMTUYECKON Aucconnanud. KauecTBeHHBIE peakinid Ha WOHBL IloHsATHe o
TUAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPUCTAIIMUYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTasioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peakmuh OT  BO3JICHCTBUS ~ Pa3NUuYHBIX  (DAKTOPOB,  HCCIETOBaHUE
3JIEKTPOIPOBOJHOCTH PAcTBOPOB BEIIECTB, IpoLecca AUCCOLMALMM KHCIOT, IIEJIo4Yed M coiel
(BO3MOXHO HCIIOJIB30BaHHE BHJIEO MAaTEPHUAIOB), IPOBEICHHUE OIBITOB, HWUIIOCTPUPYIOIIUX HPU3HAKU
NPOTEKAaHUSI Peakluii MOHHOTO oOMeHa (00pa3oBaHWE OCaJKa, BBIIEJIECHHE Taza, 00pa3oBaHUE BOJBI),
OIIBITOB, WUTOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKUUil (FOpeHue, peakuuu
pas3yIoKEHHs, COCOUHEHUs), PACIO3HABAaHHE HEOPIaHMYECKUX BELIECTB C IOMOIIBI KadeCTBEHHBIX
peaxiuii Ha HOHBI, pelleHNe FKCIIEPUMEHTAIBHBIX 3aa4.

HemeTtanbl u nX coequHeHUs!

OOmast xapakTepucTuka rajnoreHoB. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC CTEICHU
okucnenus. CtpoeHne u Gpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKHUE CBOMCTBA
Ha TpuMepe xJiopa (B3auMoJIeHCTBHE ¢ MeTaJlJIaMH, HEeMeTaJUIaMH, Iiejo4amu). XsopoBoopoa. CossgHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IOJIydYeHHE, NpUMeHeHue. JleficTBHe Xyiopa M XJIOpOBOAOpPOJA Ha
OpraHu3M yesioBeka. BaskHeHie XJIopuasl U UX HaXOKACHUE B IPUPOJIE.

OOmast xapakTepucTuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEePHBIC
crerieHu okucieHus. CtpoeHue W (puU3MYECKHE CBOWCTBA TPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AmnotponHble MoaM(UKAMKA KHUCIOpPOJa W Cepbl. XWUMHYECKHe CBoiicTBa cepbl. (CepoBomopos,
CTpoeHHe, (QHU3MYECKHEe M XUMHUYECKHE CBOMCTBAa. OKCHABI Cepbl KaK MPEICTABUTEIH KHUCIOTHBIX
okcuaoB. CepHast KucloTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBa (OOIIME Kak MpeICTaBUTEINs Kiacca
KACIOT W crneunduyueckue). XUMUUYECKHE PEaKklMHu, JIEeXKallde B OCHOBE NPOMBILUIEHHOIO crocoda
MOJy4YeHUs1 cepHoi KHucaoThl. [lpumenenue cepHoi kuciorbl. Coiau CEpHON KUCIIOTBI, KaueCTBEHHAas
peakiusi Ha cyJib(aT-uoH. HaxoxaeHue cepbl U e€ COCUMHEHUN B MPUPOJE. XUMHUUECKOE 3arps3HCHUE
OKpY’Kalollel cpelbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE TOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NPeA0TBPAILCHHS.

OO01mas xapakTepucTrka 3jeMeHTOB VA-rpyriibl. OCOOSHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbBIC
CTCIEHN OKHCIICHUS. A30T, pacnpocTpaHEHHE B TNPHUpOJie, (HU3MUECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B npupoje. AMMHAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4YEHHE H
npumenenue. Coir aMMOHHMS, UX (U3UYECKUE M XMMUYECKHE CBOWCTBA, NpuMeHeHHne. KauecTBeHHas
peakius Ha WOHBI aMMOHHsI. A30THasi KHCJOTa, e€ moiydeHue, (Gu3ndeckne M XMMHUYECKHE CBOMCTBA
(obmme kKak mpeAcTaBUTENs Kiacca KHCIOT M crneuuduueckue). Vcrnonb3oBaHHEe HUTPATOB U COJIEH
aMMOHMSI B KayecTBE MUHEPAIbHBIX YJOOpeHHH. XHMHUYECKOE 3arpsa3HEHHE OKPYXKAroleH Cpebl
COCJIMHEHMSIMUA a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HEHUE BO3/ayXa, MOYBBI U BOgoEMOB). Docdop,
aiotponHele Moaupukamuu dochopa, puznueckue U xuMmuueckue coiicrsa. Oxcun docdopa (V) u
dochopHas kucnora, Gpusnyeckrue U XMMHUYECKHE CBOMCTBa, moiydeHue. Vcmnosnb3oBanue ¢ocdaros B
KayecTBE MUHEPAIBHBIX YI00pEHU.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmer. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHEIC
CTEIEHHU OKHCJICHUS. YTIIEPO/, ajlIOTPONHbIE MOANDUKALIMN, PACIIPOCTPAHEHHE B IPUPOJIE, (PU3UIECKUE
U XUMHUYECKHe cBoiicTBa. AncopOrms. KpyroBopor yriepoma B mpupojie. OKCuabl yriepoja, WX
¢dusnuecKkue U XMMHUYECKUE CBOWCTBA, JICHCTBHME HA KHMBBIC OPTaHU3MBbI, TIOJTyYeHHE M TPUMCHEHHE.
DKkonornueckue MpoOieMsl, CBs3aHHbIE ¢ OKcHaoM yriepoaa (IV), rumoresa riodaibHOro MOTENJICHUS
KJIMMaTa, TApHUKOBBINA 3QQEKT. YToubHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nosydeHre u npuMeHeHune. KauecTBeHHast peaknys Ha KapOoHaAT-WOHBI. lcmoip3oBanne kapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIIUIEHHOCTH U CETTLCKOM XO3sICTRE.

[lepBoHauanpHble MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAK O COCAMHEHMAX yriepoaa (MeTaH,
9TaH, STUJIEH, alleTUIIeH, ATaHOI, TIUIEPUH, YKCyCHast KucioTa). [IpupoiHbie HCTOYHUKH YTIIEBOI0POIOB



(yronab, NpUPOAHBIA ra3, HEe(Th), MNPOAYKTH HX ImepepaloTku (OCH3WH), UX POJdb B OBITY W
NPOMBIIIICHHOCTH. [ToHATHE O OMOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: KUPaxX, OENKax, YriaeBoJax — M MX
POJIH B JKM3HHU YeroBeka. MarepualibHOe €JMHCTBO OPraHUYECKUX M HEOPTaHWYECKUX COECMHEHNH.

Kpemuuii, ero ¢usnyeckne m XMMHUYECKHE CBOWCTBA, MOJydyeHHEe M mpuMeHeHue. CoeTuHEeHUs
kpeMHHsT B mpupoxe. OOmrme mpeacraBieHus o0 oxcuae kpemuus (IV) m KpeMHHEBOH KHCIOTE.
CunukaThl, UX HCIIOIB30BaHHE B OBITY, B NMPOMBIIUICHHOCTH. BajkHeHIe CTpoUTeNbHbIE MaTepUabI:
KepaMuKa, CTEeKJIO, LEeMEHT, O0eToH, kene300etoH. [Ipobmembl 0e30mMacHOro  HMCMOJIb30BaAHUS
CTPOUTENHHBIX MATEPHAJIOB B TTOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumeHm:

u3ydyeHne o0Opa3loB HEOPTaHWYECKUX BELIECTB, CBOWCTB COJSHON KHCIOTBHI, NPOBEICHUE
KAUeCTBCHHBIX PEAKIMI Ha XJIOPHJ-MOHbI W HAONIOJCHUE TPU3HAKOB WX NPOTCKAHUsI, OIIBITHI,
oTpaxkaromue (U3NYECKHEe W XUMHYECKHE CBOWCTBA TallOTEHOB M WX COEAMHEHWH (BO3MOYKHO
WCTIOJIb30BaHUE  BUJACOMATepUAliOB), O3HAKOMJICHHE C o0pa3laMu  XJOpHIOB  (TaloreHUIOB),
03HAKOMJICHHE C 00paslaMH cepbl U e€ COCTUHEHUSIMU (BO3MOXKHO HCIOJIB30BaHHE BUAEOMATEPHAIIOB),
HaOOIeHNe Tporiecca OOYTIIMBAaHUS caxapa IOJ ACWCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIIOTHI,
M3ydeHNe XUMHUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON PeakIny Ha
cynb(ar-uoH U HaOIIoAeHUE TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE C (U3MUECKUMH CBOHCTBAMHU
azoTa, (hocdopa U UX COSAMHEHUH (BO3ZMOKHO HCIIOJIF30BAaHUE BHIEOMATEPHAIIOB), 00pas3llaMi a30THBIX
u (ocPopHBIX YHAOOpeHHUH, MoNydeHue, cOOMpaHue, paclio3HaBaHWE W M3ydeHHe CBOWCTB aMMHaKa,
NPOBE/ICHHE KAueCTBEHHBIX peakiuii Ha MOH aMMOHHs M (ocdar-MOH W H3yueHHE NPHU3HAKOB HX
MPOTEKaHUsl, B3aMMOJACWCTBUE KOHLUEHTPUPOBAHHOW Aa30THOM KHCIOTHI C Mebl0 (BO3MOXKHO
WCTIOJB30BaHHUE BHJICOMATEPHUAJIOB), U3ydeHUE MOJeNiell KPUCTANIMYECKNX PemETOK anmasa, rpadura,
¢ymnepeHa, 03HAKOMIICHUE C TIPOLIECCOM aJICOPOIIMH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHne, COOMpaHue, pacro3HaBaHue U M3Y4YeHUE CBOMCTB YTJIICKHCIIOTO
rasa, IpOBEJICHNE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI W W3YYCHHE TMPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHWE C  TPOAYKIHEH  CHJIMKATHOW  TMPOMBIIUICHHOCTH,  pEIICHHE
JKCIIEPUMEHTANBHBIX 33j1a4 10 TeMe «BakHelne HeMeTallIbl U UX COSAMHEHUS.

MeTaJuibl M MX COeIMHEHHSA

OO0mas xapakTepUCTUKa XUMHUYECKHX JJIEMEHTOB — METaJVIOB HA OCHOBAaHWM HX ITOJIOKCHUS B
[lepuonuueckoit cucteme xummuueckux siaemeHToB J[. M. MenneneeBa u crpoenus atromoB. CTpoeHue
MeTaJlIoB. MeTajuinyeckasi CBA3b M METANIMYecKas KpUCTAJUIMYEeCcKas PeméTka. DJIEKTPOXUMHUYECKUH
psia HampsbkeHuH MetayuioB. Du3Wyeckne W XUMHYECKHE CBOWMCTBa MeTauioB. OOmume crmocoOs!
nosrydeHusi MeTayioB. [IoHSATHE 0 KOPpPO3WH METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3WH.
Crnnassl (CTaib, YyTyH, AIOPATIOMUHNNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJIEHHOCTH.

[llenouynple MeTayutbl: TonoxkeHne B [leproamueckoil cucTeMe XWMHUYECKHX 3JIeMEHTOB /Jl.
W. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxOXJeHHE B npupoje. Ou3nueckne U XUMUYECKHE CBOWCTBA
(ma mpumepe HaTpusi u Kanusi). OKCHIBI M TUAPOKCHIBI HATpus U Kanus. [IpuMeHeHue MeT0oYHbIX
METaJIJIOB ¥ UX COEeTUHESHUM.

[llenoyHO3eMETbHBIE METAJUIBI MarHWid W Kalblui: ToJoxeHwe B llepuommyeckod cucreme
xuMmuueckux sneMenToB JI. . MeHjieneeBa, CTpOEHUE UX aTOMOB, HaXOXJIeHHe B npupoje. dusznyeckue
¥ XMMHYECKHE CBOMCTBA MarHusi W Kaiuplus. Baxueimme coequHeHMs Kanblius (OKCHJ, THAPOKCH],
coin). JKEcTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxxenue B Ilepuonnueckoil cucreme xumuueckux snemenToB . 1. Menaeneena,
CTpOEHHE aToMa, HaxoXJAeHue B Tnpupoae. (Pu3NUecKHe M XUMHUYECKHE CBOMICTBA aIOMUHUS.
AmMoTepHbIe CBOCTBA OKCHJIA M THAPOKCHIA ATFOMUHUSI.

Kenezo: nmonoxenue B Ilepuommueckoil cucreme xumuyeckux snemeHtoB [I. WM. Menneneena,
CTpPOEHHE aToMa, HaxoJeHHe B mnpuponae. dusnueckue M XHMHUYECKHE CBOMCTBa jkeie3a. OKCHIBI,
ruapoxcubl u conu xkenesa (I1) n xenesa (I1I), mx cocras, CBOWCTBA U MOJTyUeHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C o0pa3lamMu METaJUIOB M CIUIaBOB, WX (PU3MYECKUMH CBOWCTBAMH, HM3YUECHHE
pEe3yIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO WCIOJB30BAHME BUICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHUJIAa KallbI[USl U HATPUSl C BOJOH (BO3MOXXHO HCIIOJIBH30BAHHE BHEOMATEPHUAJIOB),
WCCIICIOBAHUE CBOWMCTB KECTKOM BOJBI, Mpolecca TOPEHHUsl jKeje3a B KHCIOpoae (BO3MOXKHO
WCTIOJIb30BaHUE BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHMU Ka4€CTBEHHBIX PEaKIWii Ha MOHBI: MarHus,
KaJIbIUsl, aIFOMUHUS, MHKA, xene3a (1) u sxenesa (I111), menu (II), HaGt0IeHHE U OTIMCAHKE MTPOLIECCOB
OKpalllMBaHWs IUIAMEHW WOHAMH HATpHs, Kalusd U  Kaublus (BO3MOXKHO  HCIIOJIB30BaHUE



BHUICOMATEPUAJIOB), MCCIICIOBaHIE aM(OTEPHBIX CBOWCTB TMAPOKCHIA AIFOMHUHUS U T'MIPOKCHIA INHKA,
pelIeHe SKCIePIMEHTAIBHBIX 3a/1a4 110 TeMe «BaXkHeHIe MeTauIbl ¥ UX COeTMHCHUSD.

XuMus U OKpYysKaOLIas cpeaa

BemiectBa n Marepuasl B MOBCETHEBHOM KM3HU UellOBEeKa. be3onacHoe MCTONb30BaHKE BEILIECTB
U XUMHYECKHX peakuii B ObITy. [lepBast moMomh Mpy XMMHUYECKUX 0’KOTaX M OTPABICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYJXKalomeld cpeasl (mpenenbHas OMyCTHMas KOHIIEHTpamus
BemecTs, Aanee — [1/IK). Pons Xxumun B perieHr# SKOJI0THIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pasIoB MaTepraioB (CTEKIIO, CTUIABbI METAIIOB, IOJUMEPHBIC MaTEPHAIIBI).

Mesicnpeomemnuie ceéasu

Peanuzanusi MeXNpeaMETHBIX CBS3CH NMPH W3yYCHHH XUMHU B 9 KJlacCe OCYIIECTBIISICTCS yepes
HCIIOJI30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH, TaK M TIOHATHH, SBIISIOIINXCSI CHCTEMHBIMU
JUTSL OTACTIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0m1Ke ecTecTBEHHO-HAYYHbIC TIOHSITHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHS, aHaJIHU3, CUHTE3,
KIaccu(UKanus, NepHOIUIHOCTh, HAOMIOACHUE, SKCIEPUMEHT, MOAEIMPOBAHUE, M3MEPEHHE, MOEIb,
SIBJIICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MaTePHAIIBL.

Owusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOTbI, PaJHOaKTUBHOCTS,
MOJIEKYyJIa, OJEKTPUYSCKHH 3apsid, NPOBOAHUKH, IOJIYIPOBOJHUKH, JAWUDICKTPUKH, (OTODIIEMEHT,
BEIIECTBO, TeNo, O0O0BEM, arperaTHoe COCTOSHHE BEHIeCTBA, TIa3, pacTBOP, PacTBOPUMOCTD,
KpuCTaJUITN4YECKas pCHléTKa, CIIJIaBBbI, (bI/I3I/I‘ICCKI/IC BCJIMYUHBI, COWHUILI HU3MEPCHHA, KOCMHUYCCKOC
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COITHIIE.

buonorus:  ¢orocuHTe3, ApIxanme, Ouocdepa, -dKOcHCTEMa, MHHEpaIbHBIE YIOOpEHHS,
MHKPO3JIEMCHTBI, MAKPO3JICMCHTLI, ITUTATCIILHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJbI, MOJE3HBIC HCKOMAeMBbIE,
TOIUTUBO, BOJTHBIE PECYPCHI.

HJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBLIHEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS POTrPaMMBbl OCHOBHOI'O 0011ero 00pa3oBaHMs JOCTUTAIOTCS B
Xo0Zie OOy4eHHUs] XMMHUHM B EIMHCTBE Y4YeOHONW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUH C
TPaJMIIMOHHBIMA ~ POCCHUHCKUMHU  COIUOKYJIBTYPHBIMH W  JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIME B OOIIECTBE MPABUIIAMH M HOPMaMH TIOBEACHHUS M CIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHNS,
CaMOPAa3BUTHS U COLMATIM3ALNN 00yUaIOMINXCA.

JIMYHOCTHBIE PE3YNIBTaThl OTPAaXKal0T TOTOBHOCTH OOYYAIOLIMXCSI PYKOBOACTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUI U PACILIUPEHHUE OIIbITA IEATEIbHOCTH HA €€ OCHOBE, B TOM YUCJIE B
YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HaCcIIe/INI0, TIOHUMaHHs 3HAYeHUS] XUMHYECKOH HAayKH B YKH3HHM COBPEMEHHOTO O0IIEeCcTBa, CIIOCOOHOCTH
BJaJEeTh JOCTOBEpHOW HH(MOpMALMEHd O TMEpPeIOBbIX JOCTI)KEHUSX M OTKPBITHSIX MHPOBOW U
OTEYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rPaKIaHCKOI0 BOCIIUTAHUS

MIPEJICTABJIEHUS] O COLMAJIBHBIX HOPMaxX M MpaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHUI B KOJJIEKTHUBE,
KOMMYHHMKAaTUBHOH  KOMIIETEHTHOCTH B  OOILECTBEHHO IIOJIE3HOW, Yy4eOHOMCCIEI0BaTENbCKON,
TBOPYECKON M APYTWX BUIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOM JIeATENbHOCTH
IpY  BBIMOJIHEHUH Y4YeOHBIX, MO3HABATEJIbHBIX 3a7ad, BBIIOJIHEHUH XUMHYECKHX HKCIIEPHMEHTOB,
CO3JIaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOILM B MpOIECce ITOH
y4eOHOU JesTeNbHOCTH, TOTOBHOCTH OIEHMBATh CBOE IOBEJCHHWE W IMOCTYNKH CBOMX TOBApHUIIEH C
IIO3ULIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IIOCIIECTBUI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMSL:



MHPOBO33PEHUECKHE TPEICTABICHNAS O BEIIECTBE M XHUMHYECKOW pEakKlih, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIONINE OCHOBY JUII TIOHMMAHUS CYIIHOCTHA HAYYHOMH
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOABI, B3aUMOCBS3AX
YeJIoBeKa C MPUPOIHON CpeIoi, O POIN XMMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIC MOTHBHI, HATIPABJICHHBIE HAa TIOJMyYeHHE HOBBIX 3HAHWHU M0 XMMUHU, HEOOXOIUMBbIE
JUTsT  OOBsSICHEHUS HaOJIOMaeMbIX MPOIECCOB W SBJICHHA, MO3HABATENbHOW, WH(POPMAIMOHHOW U
YUTATEILCKOH KYJIBTYpBl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIBHOM PabOTHl ¢ y4eOHBIMH TEKCTaMHU,
CIIPaBOYHOM TUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEJICTBAMH WH(POPMAITHOHHBIX TEXHOJIOTHIA;

WHTepec K OOyYeHWI0O W TIO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
€camMo00pa30BaHMIO, TIPOCKTHOW U HCCIIEAOBATEIbCKONW JAEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS OOYYCHHUS B JallbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pOBbIO, YCTAHOBKH Ha
30POBBIN 00pa3 KHU3HHM, OCO3HAHME IOCIECACTBHI M HENPHUATHE BPEIHBIX NMPHUBBIUEK (yMOTpeOIeHus
AJIIKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAUMOCTH COOITIO/IEHUS TTPABIII 0€30TIACHOCTH TPH 00paIieHnu
C XUMUYECKIMH BEIIECTBAMH B OBITY U peaNbHOM KU3HU;

5) Tpy10BOro BoCIUTAHUS

WHTEpEC K MPaKTUIECKOMY M3YYCHUIO MPO(PECCH U TPyAa Pa3IUIHOTO PO/a, YBOKEHUE K TPYAY U
pe3ynpTaTaM TPYAOBOH MEeATENbHOCTHA, B TOM YHCIIE Ha OCHOBE MPHUMEHEHHs MPEIMETHBIX 3HAHUU TI0
XMMHUH, OCO3HAHHBIH BBIOOP HMHIMBHIYATbHOW TPACKTOPUHM TPOJODKEHHS 00pa3oBaHUsI € YUETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHemHo Mpo(hecCHOHANBHON NIEeATENIbHOCTH W Pa3BUTHSA HEOOXOAMMBIX yMEHWH, TOTOBHOCTH
aIalITUPOBAThCS B IPO(ECCHOHATTLHOHN Ccpe/ie;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeTieco00pa3Hoe OTHOIIEHUE K TPUPOAE KaK MCTOYHHKY JKM3HH Ha 3emiie, OCHOBE
e€ CyIecTBOBaHMA, MOHUMAaHWE IIEHHOCTH 3JI0POBOTO M 0€30mMacHOro o0pasza KM3HH, OTBETCTBEHHOE
OTHOILICHWE K COOCTBEHHOMY (HM3MYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTH
coOo/IeHNsT TPaBUi 0E30MacHOrO TMOBEJIEHHsI MPU PadOTe C BEIIECTBAMHU, a TAKKE B CHTYaIUsX,
YTPOKAIOMIHX 37I0OPOBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHHS, IOJIydyaeMble NPU HM3YYEHHUHM XUMHH, JUIsI PELICHUS 3ajad,
CBSI3aHHBIX C OKPYXKArOLIEH NPUPOIAHOW CPEOM, /I IOBBIILICHUS] YPOBHS 3KOJIOTMYECKON KYJIBTYpBI,
OCO3HaHUS TIOOATBHOTO XapakTepa AKOJOTHYECKHX NPOOJIeM U IyTed WX peHIeHHs ITOCPEACTBOM
METOJIOB XMMHH, DKOJOTHYECKOTO MBIIIJICHHS, YMEHHUS PYKOBOJCTBOBAaThCS MM B II03HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MerampeIMETHBIX pe3yJdbTaTOB BBIIEISAIOT 3HAUWMble JUIsE  (hOpMUpOBaHUS
MHUPOBO33pEHHsI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHsl, TIPUHIIHI, THUIIOTe3a, (aKkT, CHCTeMa, IMPOIecc,
9KCIIEPUMEHT U JIpyroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MU
MO3BOJISIIOT Ha OCHOBE 3HAHHWH M3 ATHUX MPEJAMETOB (OPMHUPOBATH MPEJCTABICHHE O [EJIOCTHONH HAYYHOMH
KapTUHE MHUpa, W YHHBEpCalIbHbIE YyYeOHBbIE JEHCTBUS (ITO3HABATENbHBIC, KOMMYHHKATHBHBIE,
PETYIATUBHBIE), KOTOpblE OO0ecrleuuBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOH JIeSTETbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbI€e TeiicTBUS

ba3oBrIe Jornueckne aelcTBUA:

YMEHUSI HCIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBILIUICHUS] IPU OCBOCHUU 3HAHUWM: PacKphbIBATh
CMBICJI XUMHWYCCKHUX HOHHTI/II\/’I (BBI)ICJTS{TI) nx xapaKTepHHe HpI/ISHaKI/I, yCTaHaBHI/IBaTL B3aUMOCBA3b C
JIpyrI/IMI/I HOHS[TI/IHMI/I), HUCIIOJIb30BATh IIOHATUA JIA 06’B$ICHCHI/I$I OTOCJIIBbHBIX (I)aKTOB nu HBHCHI/IfI,
BBIOMpATh OCHOBAaHUS U KPUTEPHH JUIS KIACCUPUKAIMN XUMUYECKUX BEIIECTB M XUMUYECKHX PEaKIIUH,
yCTaHaBHI/IBaTB HpI/I‘II/IHHO-CJIeJICTBeHHLIe CBA3U Me>1<)1y O6’beKTaMI/I I/ISYIIGHI/ISI, CTpOI/ITB JIOTNYCCKUC
paCCY)KJIeHI/ISI (I/IHZ[yKTI/IBHBIe, Jle)lyKTI/IBHbIe, 110 aHaJIOFI/II/I), J€J1aTh BBIBOABI U 3aKJTFOYUYCHU A,

YMEHUE TIPUMEHATh B MPOIECCe [MO3HAHUS TOHATHSA (NPEJAMETHbIE W METanpeMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOIH3yEeMbIE B XUMHUH, MPEOOPA30BEIBATh ITUPOKO MPUMEHIEMbIS



B XUMHU MOJIEJIbHbIC NIPECTABICHUS — XUMUUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUecKas GpopMmylia U
YpaBHEHHE XUMHUUYECKOHW peakLud — IPU PELICHUU Y4eOHO-IIO3HABATENIBHBIX 3a/1ad, ¢ y4ETOM 3THX
MOJIEJIbHBIX TIPEACTABICHUN BBIABIATH M XapaKTE€pPHU30BaTh CYIIECTBEHHBbIE MPU3HAKU H3y4aeMBbIX
00BEKTOB — XUMHYECKHX BEHIECTB M XHMHUYECKUX pEaKIHid, BBIIBIATH OOLIME 3aKOHOMEPHOCTH,
IPUYUHHO-CIICICTBEHHBIE CBSI3U 1 IIPOTUBOPEUMSI B H3y4aeMbIX IPOLIECCAX U SIBJICHHSIX.

Ba3oBble uccienoBarebCcKue AeCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KAaueCTBE MHCTPYMEHTA MO3HAHUS, a Takke B
Ka4yecTBE OCHOBBI A (POPMUPOBAHMS TUHOTE3bl IO HPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUI;

npuoOpeTeHre OMbITa MO IUIAHUPOBAaHUIO, OpraHM3aliil ¥ TPOBEICHHUIO YYECHHUUECKUX
9KCHEPUMEHTOB, yMEHHE HaOIIoIaTh 3a XOAOM IpoIecca, CaMOCTOSATENLHO MPOTHO3UPOBATH €ro
pesynbraTr, (opMyiaMpoBaThb OOOOIIEHHS M BBIBOABI 10 pe3yjibTaTaM HPOBEIEHHOTO OIbITA,
WCCJICJIOBAHNS, COCTABJIATH OTYET O MPOJICIIAHHOM padoTe.

Padora ¢ nndopmanueii:

yYMEHHUE BbIOMpaTh, AaHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BHIOB U (POpM
NPEACTABICHNUs, TOIy4aeMy0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOIMYJISIPHAs JINTEpaTypa XUMHUYECKOTO
coJiepyKaHusl, CIpaBOYHbIE MOcoOus1, pecypchl HTepHeTa), KpUTHYECKH OLCHUBATh MPOTUBOPECUUBYIO U
HEJ0CTOBEPHYIO WH(POPMAIHIO;

YMEHHE MNPUMEHSTh Pa3jIM4YHble METOAbI M 3alpochl NMPH MOUCKE MU OoTOOpe HHpOpMAaLUU U
COOTBCTCTBYIOIIUX JAHHBIX, HCO6XOI{I/IMI>IX JJIA  BBITIOJIHCHHUA y‘I€6HI)IX 1 ITIO3HABATCJIBHBIX 3aJa4
OmpeNieiEHHOTO  THMAa, MNpUOOpEeTeHHE OmbITa B  OOJIACTH  HCIIOJB30BAHUS  WH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIMH, OBJAJCHUE KYJIbTypOH aKTHUBHOTO HCIOJIB30BAHUS PAa3IMUYHBIX
MIOVCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMAIIbHYIO (pOpMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3a/laud  HECIOKHBIMH CXEMaMH, JuarpamMMaMi, JIpyrumMe (GopMaMu
rpadukyu 1 ©X KOMOMHAITUSAMI,

YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh B IIpoIecce YUeOHOM 1 MCCIeI0BATEIbCKON e TEIbHOCTH
WHQOPMAIMIO O BIUSHHUM IMPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHUE
OKPY’KarOIEeH TPUPOAHON CPEIbIL.

KoMMmyHuKaTHBHBIC YHUBEpPCaJIbHbIe YueOHbIe 1eiicTBUS:

YMEHHS 33/71aBaTh BOIPOCHI (B XOJA€ auanora u (WiH) ITUCKYCCHH) TIO CYIIECTBY OOCYKIaeMoi
TeMbI, (HOPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIILHO BBITIOJHEHMSI ITPEJIJIOKESHHOM 3a/1a4H;

YMEHHA TPEACTABJIATH MOJYYCHHBIC PE3YJIbTAThI MO3HaBaTEIbHOMN ACATCIIBHOCTH B YCTHBIX M
MUCbMEHHBIX TEKCTaX; JefaTh IMPE3CHTAlUI0 PE3yJIbTATOB BBIIOJIHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(;1abopaTOpHOro OIbITa, JIAOOPATOPHOH pPAa0OTHI IO MCCJICIOBAHMIO CBOKMCTB BEILECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM II03HABAaTEIbHOM M
MCCIIEIOBATEIbCKOM JIEATEIIbHOCTH TMPH PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa OOMIMX
WHTEPECOB ¥ COTJIACOBAHUSl TO3WIMKA (0OCYXJeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALUSl COBMECTHBIX JCWUCTBHM, OINpEIesIeHHNE KPUTEPHEB IO OLEHKE KauyecTBa BBIOJIHEHHON
paboTHI U ipyTHe).

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe JeliCTBHUSL:

YMEHUE CAMOCTOSITENIBHO OINPEAENITh LEIU JEATEIbHOCTH, IUIAHHPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEILHOCTh, BHIOMpATh Hambolee
3¢ PeKTUBHBIEC CIIOCOOBI PELICHUS] YUE€OHBIX U MO3HABATEIbHBIX 33[a4, CAMOCTOSATEIILHO COCTABIATh MIIH
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IIPU BBINOJHEHUU 3aaHUN ¢ YYETOM IOJTYUYEHUS
HOBBIX 3HAaHWH 00 M3ydaeMbIX OOBEKTaX — BENIECTBAX M PEaKIUsIX, OICHUBATH COOTBETCTBUE
MOJIyYEHHOI'O pe3yJibTaTa 3asBICHHON II€JIM, yMEHHE HCIOJIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
npeJylaracMble B YCIOBUH 33JaHHN.

HPEJIMETHBIE PE3YJIBTATDI



B cocraBe nmpenMeTHBIX pe3yIbTaTOB [0 OCBOEHHUIO 00S3aTEIFHOTO COJCPKAHMS, YCTAHOBICHHOTO
JlaHHOHU (peepalibHOM paboueli MPorpaMMOii, BBIIEISIFOT: OCBOCHHBIC 00YUYaIOIIMMHUCS HAyYHbIC 3HAHMUS,
YMEHHSI U CIIOCOOBI JACUCTBUH, crienn(UIecKre JIsl MPeAMETHOM 001acTh «XUMUSD», BUJIBI JICATSIIEHOCTH
M0 TOJIYYCHUIO HOBOTI'O 3HAHWS, €r0 MHTEPIPETAIMH, PEoOpa30BaHUIO M MPUMEHCHUIO B Pa3IMUHBIX
y49eOHBIX W HOBBIX CUTYaIUX.

K xonmy oOyueHus B 8 kiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTDH y 00YYAIOIIUXCS YMECHUH:
pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHATUH: aTOM, MOJEKYJa, XUMHUYECKUN 3JIEMEHT, MTPOCTOE
BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OIHOpPOIHAS W HEOAHOPOIHASA), BaJCHTHOCTb, OTHOCHUTEIbHAS
aTOMHAas M MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJIAIpHAs Macca, MaccoBas IO
XUMHAYECKOTO JJIEMEHTAa B COCJAWHEHHH, MOJSIPHBIA 00BEM, OKCHA, KHUCIOTa, OCHOBaHHWE, COJIb,
ANIEKTPOOTPULIATENIFHOCTh, CTETIeHb OKHCICHWS, XHMHYecKas peaknus, Kiaccu(pukamus peaxiuil:
peaKIiui COEAMHEHUS, PpEeaKIUU Ppas3loKEHUs, PEaKIUH 3aMelIeHHs, peakiuu OOMeHa, 5K30- u
SHIOTEPMUYECKHE PpEeaKliH, TEIUIOBOW 3(PQEeKT peakuuu, sapo aToMa, SJICKTPOHHBIH CJIOH aroma,
aToOMHasi OpOHTaNb, PaguyC aroma, XMMUYeCKas CBS3b, MOJISAPHAS W HEMONSApPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas JOJs BElIecTBa (MIPOIEHTHAsI KOHIIEHTPAIUs) B
pacTBope;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUH M TPUMEHSITH OTH TOHATUS NpU
OTIMCAaHWH BEIECTB M WX MPEBPAICHHIA;
WCTIOJB30BaTh XUMHUYECKYI0 CUMBOJIUKY U COCTABIEHHS (POPMYJ BEIIECTB W yPABHEHUH XUMUYECKHX
peaxkuuii;
OTIPEJICNIATh BAICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTETICHb OKUCIICHUS DIEMEHTOB
B OMHApHBIX COEAMHEHUSX, IMPHHAUICKHOCTh BEIIECTB K ONPEACNEHHOMY KIIAcCy COEIWHEHUH 110
dbopmynam, BUJ] XUMHIECKOH CBSI3M (KOBAJICHTHASI M MOHHAS) B HEOPTaHUYECKUX COCAMHEHHSX;
packpbiBaTh cMbichn Ilepuogmueckoro 3akona JI. WM. MenneneeBa: A€MOHCTPUPOBATh IMOHHMAHUE
MEPUOJIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MoioxeHus B Ilepuoanueckoii
CHCTEMe, 3aKOHOB COXpPaHEHHsI MacChl BEIIECTB, MIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YIEHUS,
3aKoHa ABOTapO;
OTIMCHIBATh M XapaKTepU30BaTh TaOnmmuHyto Gopmy [leproamyeckoil cHCTEMBl XMMUYECKUX 3JIEMEHTOB:
pa3iuyaTh MOHSATHS «TJlaBHAs MOATpymna (A-rpymma)» u «mmodounas noarpymma (b-rpymma)», Mansie u
OoJbIIKe TIEPHO/IbI, COOTHOCUTH 0003HAYCHUS, KOTOpbIe NMetoTCst B Tabnuie «llepromudeckas cucrema
xumuueckux snemeHToB J[. W. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsij sapa, OOIee YUCIO AJIEKTPOHOB W paclpelelieHne UX IO
3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XMUMUYECKHE 3JIEMEHTHI, HEOpPraHWYeCKHue BElIeCTBA, XMUMUYECKHE peakiuu (I1o
YHUCITy W COCTABY YYaCTBYIOIINX B PEAKITUH BEIECTB, IO TEIIOBOMY dPPEKTY);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHYECKHE CBOHCTBA BEIIECTB PAa3IMYHBIX KIACCOB,
MOJTBEPKJasi OMUCAHME TPUMEpPaMHM MOJIEKYJIAPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKHUX
peaKLHmii;
MIPOTHO3UPOBATh CBOWCTBA BENIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAaHUS XUMUYECKHX TPEBPAIIEHUI B Pa3IMYHBIX YCIOBUSX;
BBIUMCIISITH OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO AJIEMEHTa Mo (opMyJie COCTUHEHHS, MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, MPOBOIHUTH
pacy€Thl 0 YPAaBHEHUIO XUMHUECKON peakinu;
MPUMEHSATh OCHOBHBIE OIEpallMd MBICTUTENbHONW JeSITeTbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE,
00001IeHNe, CUCTEeMATH3aLHUI0, KiIacCH(HUKAINIO, BBISIBICHHE NPUYMHHO-CICICTBEHHBIX CBSI3CH — s
M3YyYEHUs] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKINH, €CTECTBEHHO-HAy4YHbIE METOJbl IMO3HAHWS —
HaOII0/IeHNEe, U3MEPEeHNE, MOACTUPOBAHUE, SKCIIEPUMEHT (PeaTbHBI U MBICIIEHHBIN);
CJIe/IOBaTh IMPAaBHUJIAM IIOJIb30BAHUS XMMHUYECKON TMOCYJ0NW M JTaOOpaTOpHBIM 00OpYy/IOBaHHEM, a TaKKe
mpaBwiiaM 00palleHus ¢ BeIECTBAMUA B COOTBETCTBUU C MHCTPYKIIMSMU IO BBIMOJTHEHHUIO JIAOOPATOPHBIX
XUMWYECKUX OIBITOB IO TMOJIYYCHHUIO M COOMpPaHWI0 Ta3000pa3HbIX BEMIECTB (BOAOPOAA W KHUCIOPOIA),
MIPUTOTOBJIEHUIO PACTBOPOB € OINPEJIETEHHON MaCCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA, IJIAHUPOBAThH U
MIPOBOJIUTH XUMUYECKHE HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIIOUEH M KHCIOT C MOMOIIBIO
MHJIMKATOPOB (JakMyc, peHondranent, METUIOPAHX U JPYyTHe).



K koniy oOyuenusi B 9 kjacce npeIMeTHbIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKHX IOHITHI: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, AaHWOH, IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIHHOCTD,
CTCNEHb OKHCIICHHUS, XMMHYECKasi PEaKlusi, XMMHUYECKas CBs3b, TEIUIOBOH A(PQEKT peakuuu, MOJIb,
MOJISIpHBIH 00BEM, PacTBOP, 3JEKTPOIUTHI, HEAIEKTPOIUTHI, 3JIEKTPOIUTHUECKAs] AUCCOLUALINS, PEaKLIUU
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaThMble M HEOOpaTHMbIE pEaKiHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLUUH,  OKUCIUTEIb, BOCCTAHOBUTEIb,  OKHCICHHE |
BOCCTaHOBJIGHHE,  aUIOTPONHMsA, aMQpOTEPHOCTb, XUMHUYECKas CB3b  (KOBAJCHTHAs, MOHHAf,
METaJUINYECKas), KPUCTAUIMYECKas pPEUIETKa, KOPPO3Ms METAJUIOB, CIUIABBL, CKOPOCTb XUMHYECKOH
peakmuu, npeaensHo gomyctumast konuentpanus [TIK BemecTsa;
WIJIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IIOHATHUH M NPUMEHATh 3TU HOHATHS IPH
OIMCaHMU BEILECTB U UX IIPEBPALLCHUN;
UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBlICHHS (POpPMyJ BEIIECTB U YPaBHEHUH XUMHUYECKHX
peaKkuii;
OIpEeNeJIATh BAJICHTHOCTh U CTEICHb OKUCICHHS XMMHYECKUX BJIEMEHTOB B COCAMHEHHSIX Pa3IMYHOTO
COCTaBa, NPUHAUICKHOCTh BEIIECTB K ONPENeIEHHOMY KIIacCy COeAMHEHMH 1o QopmyliaMm, BUA
XMMHUYECKOW CBSI3U (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCIUHCHUSIX, 3apsij
MOHA 0 XUMHUYECKOU (popmyre, XxapakTep cpelbl B BOIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHMH,
THUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO BELIECTBa;
packpeiBaTh cMbica [lepuonnueckoro 3akona J[. 1. Menneneesa U 1eMOHCTPUPOBATH €0 NOHUMAaHUE:
OTMCHIBATh M XapaKTepH30BaTh Tabnuunyo ¢Gopmy [lepronudeckoil cucTeMbl XUMHUUECKUX JIIEMEHTOB:
pa3iuyaTh MOHSATHS «TJlaBHAs MOATpymna (A-rpymma)y» u «mmodounas noarpymma (b-rpymma)», Mansie u
0OJIbIIME TEPUOJIbI, COOTHOCHTH O0O3HAUCHUS, KOTOPbIE HMMEIOTCS B IEPUOJUYECKON TadmuIe, ¢
YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUSI aTOMOB XUMHUECKUX AIIEMEHTOB (COCTAB M 3apsij Apa, ooiiee
YHCJIO IEKTPOHOB U PACHPEACICHUE UX O JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB M MX COCIMHEHHUM B MpeAesaxX MaJbIX MEPUOJOB M IVIaBHBIX MOATPYII C
yu€TOM CTPOCHHS UX aTOMOB;
KJIacCu(UIMPOBAaTh XUMUYECKUE 3JIEMEHTbI, HEOPraHWYEeCKHE BELIeCTBA, XUMHUYECKHE peakuuu (1o
YHCIY U COCTaBY YYaCTBYIOLIMX B PEaKIMU BELIECTB, 10 TEIIOBOMY 3G EKTy, 0 U3MEHEHHIO CTEIeHEH
OKHCIICHHSI XHUMHUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHENU(PUUECKUE XUMUYECKUE CBOWCTBA TPOCTBIX U CIOXKHBIX
BEILIECTB, IMOATBEPXK/1asl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKLUil;
COCTaBJISATh YpPaBHEHUS AIIEKTPOJIUTUYECKOW JHCCOLUMAIMM KHUCJIOT, IeJIo4Ye M Ccojieil, MOJHbIE U
COKpAIllEHHbIC YypaBHEHHUS peakUMd MOHHOTO OOMEHa, YpaBHEHMS PEaKLUH, [OATBEPKAAIOIINX
CYLIECTBOBAHUE ICHETUUECKON CBSI3M MEXK/Y BEILECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMH ITOCPEJACTBOM  COCTaBJICHUS
3JIEKTPOHHOTrO OajlaHca 3TUX PeaKIuii;
MPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH HPOTEKAHUS
XUMUYECKHX MTPEBPAICHUH B Pa3JIMYHBIX YCIOBHSX;
BBIUMCIISITH OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMHYECKOro 3JIeMeHTa 1o (opMysie COeIMHEHHS, MAaCCOBYIO JIOJIO BELECTBA B PacTBOpPE, NPOBOAMUTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKON peakiivi;
coOuoIaTh MpaBWIia TOJIb30BAaHUS XMMUYECKOH MOCy/oi W JIabOpaTOpPHBIM O0OpYJOBaHUEM, a TaKXKe
npaBuiia 0OpaIIeHUs] C BEHIECTBAMU B COOTBETCTBMU C MHCTPYKLMSMH IO BBIIOJIHEHUIO JTaOOPaTOPHBIX
XUMHAYECKHUX OIBITOB IO TOJIYYEHHIO U COOMPAHHUIO T'a3000pa3HBbIX BELIECTB (aMMHAaKa U YIIEKHUCIOrO
rasa);
MIPOBOJIUTH PEAKIIMH, IOATBEPKIAIOIINE KAa4eCTBEHHBIH COCTaB Pa3jIMYHBIX BEIIECTB: PACIO3HABATh
OMNBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOAHI-, KapOoHat-, ¢ocdar-, cunmkar-, cynbdar-, THIPOKCUI-
WOHBI, KaTHOHBI aMMOHHSI W HOHBI W3YYCHHBIX METAJJIOB, NMPHCYTCTBYIOIIME B BOJHBIX PAaCTBOPax
HEOPraHMYECKHUX BEIIECCTB;
NPUMEHSTh OCHOBHBIC OIEpPAld MBICIUTEIBHON JEsTeIbHOCTH — aHalu3 W CHHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMATH3aLNIO, BbISIBICHHE NMPUUYUHHO-CICCTBEHHBIX CBS3€H — AJIST M3yYeHHs CBOMWCTB



BEIIECTB M XMMHUYECKUX PEAKINH, eCTECTBEHHO-HAYYHbIE METObI MTO3HAHMS — HAOJII0CHNE, N3MEPEHHE,
MOJIEJTMPOBAHHE, IKCTIEPUMEHT (PeabHBIN M MBICIICHHBIN ).



TEMATHWYECKOE NNAHNPOBAHUE

8 KNACC
Ne HanmvenoBanwue pa3aenoB u TeM IpoOrpamMMbl KomnmaectBo yacos OnekrpoHHble (1 pPOBEIC)
/n Bcero|| Konrtponsusie [IpakTnaeckue 06pasoBaTeNbHbIE PECYPChL
paboThI paboThI
Pasnea 1. IlepBonayanbHble XUMHYECKHE TIOHATHS
1.1 |(Xumust — BaxkHast 00JaCTh €CTECTBO3HAHUS M MPAKTHUECKOM 5 2 bubnmnoreka [IOK
NeSITETIPHOCTH YelTOBEKa https://m.edsoo.ru/7f41837c

12 ||BemiecTBa 1 XNUMUYECKUE PEAKIINU 15 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f41837c

|I/IToro Mo pazneny H 20 H

|Pa311e.11 2. BaxkHeiilue npecTABUTEM HEOPraHNYECKUX BelIECTB

2.1 |Bo3ayx. Kucnopon. [Tonsitiue 06 okcumax 6 bubmnorexa [IOK
https://m.edsoo.ru/7f41837c

2.2 ||Bopopoun.IToHsTHE O KUCIOTaX U COMAX 8 1 bubmoreka [TOK
https://m.edsoo.ru/7f41837c

2.3 ||Boxa. PactBopsl. [ToHsTHE 00 OCHOBaHUSIX 5 1 1 bubmoreka [TOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCChl HEOPIAHUYECKUX COCAMHEHHUN 11 1 1 Bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

HWtoro mo paszaeny H 30 H

cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE peakuuu

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckas cucremMa xuMuueckux 31eMeHToB 1. U. MenneneeBa. CTpoeHue aToMoB. XUMUYecKast

3.1 |[[Tepuomuueckuii 3akoH u [lepruoanyeckas CHCTEMa XUMUUECKUX 7 Bbubmuorexa [JOK
anementoB JI. 1. MenneneeBa. CTpoeHue aToMa https://m.edsoo.ru/7f41837¢
3.2 | Xumuueckas cBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH 8 1 Bbubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 15 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMs 3 bubnuoreka IIOK
https://m.edsoo.ru/7f41837c
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 || 4 | 5
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9 KJIACC

Ne HanmeHoBaHue pa3ienoB U TEM IPOrpaMMBbl KonunuecTtBo vacoB DnexTpoHHbIE (IIUPPOBLIC)
n/n Beero|| Kontponbubie | IlpakTuueckue 06pazoBaTeNbHEIe PeCypCEI
paboThl paboThl
|Pasnen 1. BeniecTBO U XMMHUYECKHE PeAKIIUN
1.1 |[IToBTOpeHume n yriay0OiaeHue 3HaHUH OCHOBHBIX 5 1 bubmnorexa [JOK
paszesioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKIX PEeaKIIHN 4 bubmmnoreka [IOK
https://m.edsoo.ru/7f41a636
1.3 |[DnexTponuTHYecKast TUCCOIUAIHSL. X UMUIECKHC 8 1 1 bubnuoreka LIOK
peakIMy B pacTBOpax https://m.edsoo.ru/7f41a636
|I/IToro 0 pa3aeny H 17 H
|Pa3z1en 2. HemeTa/ibl M MX COEIMHEHHSI
2.1 ||OGmas xapakTepucTuKa XUMUIEeCKHX diieMeHToB VIIA-| 4 1 bubnmunoreka [IOK
rpymnbl. [anoreHs https://m.edsoo.ru/7f41a636
2.2 ||O61mas xapakTepucTUKa XUMHUYECKUX dJIeMEHTOB VIA- 6 bubnmunoreka [IOK
rpymmbl. Cepa u €€ coeJMHeHUS https://m.edsoo.ru/7f41a636
2.3 ||O06mas xapakTepucTuKa XUMUIECKIX dJIEMEHTOB V A- 7 1 bubnuorexa LIOK
rpynibl. A30T, Gocdop ¥ UX COSTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O6mas xapakTepucTuKa XUMUIECKHIX dJIeMeHTOB [V A- 8 1 2 bubnuoreka LOK
rpymIbl. YTIIEPO/ U KPEMHHUH U UX COSTUHEHHUS https://m.edsoo.ru/7f41a636
|I/IToro 0 pa3aeny H 25 H
|Pa3zlen 3. Merajuibl M MX COEIMHEHHSs!
3.1 ||O6mme cBOiCTBa METAIIIOB 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxHeiimue MeTaIBl U UX COCTMHEHUS 16 1 2 bubmuoreka LIOK
https://m.edsoo.ru/7f41a636
|I/IToro 10 paszeiny H 20 H
|Pa3z1e.11 4. XuMusi 4 OKpy:Kaouas cpeaa
4.1 ||BemectBa u MaTepHabl B )KM3HU YEJIOBEKa 3 Bbubnmoreka [JOK
https://m.edsoo.ru/7f41a636
|I/IToro 0 pasneny H 3 H
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Ne HanmenoBanue pa3neiioB ¥ TeM IpOrpaMMBbl ‘ KonunuectBo yacos OnexTpoHHbIe (1IU(POBLIC)
n/m Beero|| Kontponsubie | IlpakTuueckue obpasoBaTeNnbHbIE PeCypChl
paboThI paboThI
PesepBHOE BpeMs 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
NOYPOYHOE NIAHUPOBAHUE
8 KNACC
Ne Tema ypoka KonnuectBo yacos | MHara OneKTpoHHbIE HU(POBBIE
n/n Bcero|| Konrponsrsie || Ipaxtrueckue || M3YICHHA 00pa3oBaTeIbHBIC PECypPChI
paboThI paboThI
1 |MIpenmet xumuu. Ponb XMMHUU B XKHU3HH YeTOBeKa. Tena u 1 bubmmoreka [IOK
BEIIIeCTBA https://m.edsoo.ru/ff0d210c
2 |[lonsATHE O METONAX MTO3HAHUS B XUMUU 1 bu6nuoreka IJOK
https://m.edsoo.ru/ff0d227e
3 ||[IpaxTrueckas padora Ne 1 «IIpaBmia paboter B maboparopun || 1 1 bu6imoreka [IOK
1 IpuéMbI 00paIeHUs ¢ JTabOPATOPHBIM 000PYIOBAHUEM» https://m.edsoo.ru/ff0d23dc
4 |Yucteie BemecTBa U cMec. CriocoOBI pas/ieNieHnst cMeceit 1 Bbu6imoreka [TOK
https://m.edsoo.ru/ff0d26ca
5  |[[IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceii (Ha mpumepe || 1 1 BbutGimoreka [TOK
OYHCTKH MOBAPEHHOU COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJICKYJIBI 1 BbutGimoreka [TOK
https://m.edsoo.ru/ff0d2a6¢c
7 ||[XuMudeckue dmeMeHThl. 3HAKU (CUMBOJIBI) XUMHYECKHX 1 bubanoreka LIOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ||[IpocThie U CIOXKHBIE BEIIECTBA 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d2a6c
|9 HATOMHO-MoneKmepHoe ydeHue H 1 H H “ HBI/I6HI/IOTeKa LHOK
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| https://m.edsoo.ru/ff0d2d50

10 |3akoH MOCTOSTHCTBA COCTABA BEHIECTB. XUMHUUECKas hopmyia. bubnmnoreka [JOK
BajieHTHOCTH aTOMOB XMMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTeBbHAS aTOMHAs Macca. OTHOCHUTENbHAS bubnunoreka [JOK
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 |[IMaccoBast 10J11 XUMHUYECKOT0 AJIEMEHTa B COCAMHCHUH Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 |[KonuuectBo BeuiecTBa. Mosb. ModsipHast macca Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
14 | ®dusnyeckre 1 XUMHYESCKUE SBICHHS. XUMUYCCKas PeaKIys Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
15 |[Ipu3HakH ¥ YCIOBHS MPOTEKAHMS XMMHUYESCKUX PEAKITUI bubmmoreka [IOK
https://m.edsoo.ru/ff0d3al16
16 |3akoH coxpaHEHUs] MacChl BEMIECTB. XUMHUYCCKHE YPABHCHHUSI bubmmoreka [IOK
https://m.edsoo.ru/ff0d3b88
17 ||BbraucieHus KOJIM4ecTBa, MacChl BEIIECTBA MO YPaBHEHUSIM bubmmoreka [IOK
XUMHYECKUX PeaKIuit https://m.edsoo.ru/ff0d5708
18 ||Knmaccupukarusi XUMUIECKUX Peakinil (COCAMHEHHUS, bubmmoreka [IOK
pas3IoKEHHs], 3aMEIICHHS, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JlomoHOCOB — y4&HbIH-3HIMKIONEAUCT. O000MICHHE U bu6nuoreka IJOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 |[KonTpomnbHas pabora Nel no teme «BemecTBa 1 XumMu4aeckue bu6imoreka [IOK
peaKInm» https://m.edsoo.ru/ff0d4290
21 || Bo3myx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopox — bu6imoreka [IOK
3JIEMEHT U MPOCTOe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®u3nvecKkue U XMMHUUYECKHAE CBOMCTBA KHCIOPO/Ia (peakiinu BbutGimoreka [TOK
oKucIieHus1, roperue). [TorsTre 06 okcumax https://m.edsoo.ru/ff0d4614
23 ||Crioco06sl moNTydeHHsT KACIIOPOa B JTab0OpaTOpHH U bubmoreka ITOK
npombliieHHocTH. [Ipumenenune kucinoponaa https://m.edsoo.ru/ff0d497a
24 || TernoBoit 3 PeKT XUMUIECKON PEaKIiH, IIOHATHE O bubanoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, SK30- H SHJIOTSPMUIECKIX https://m.edsoo.ru/ff0d4790
peaKmax
25 ||TorumBo (HedTh, yroyib 1 MeTaH). 3arpsisHEHHE BO3IyXa, bubimoreka [IOK
CIOCOOBI €T0 MPeIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
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26  |TTIpaxTrueckas pabora Ne 3 mo teme «Ilomyduenne u cobupanue| 1 bubmmoreka ITOK
KHCIJIOPO/Ia, U3y4YCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 |[Bomopom — 3J€MEHT M IPOCTOE BelecTBo. Haxoxnenue B 1 Bubanoreka IIOK
MIPUPOIE https://m.edsoo.ru/ff0d4dd0
28 ||dusnyeckre ¥ XMMHUYECKHE CBOMCTBa Bomopoa. [Ipumenenne | 1 bubmoreka [JOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4dd0
29 |[[ToHsiTHe O KHCIOTaX U COJISIX 1 buomuoteka LIOK
https://m.edsoo.ru/ff0d50d2
30 ||Crioco6nl moyueHHs BOJIOPO/A B TabOpaTOprn 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[[IpakTuyeckas pabota Ne 4 o teme «Ilomy4yenue u cobupanue|| 1 BuGmmoreka [TOK
BOJIOPO/1a, H3YyYEHHE €O CBOMCTB https://m.edsoo.ru/ff0d4f42
32 |[MomnsipHbIii 00BEM ra3oB. 3akKoH ABOTaapo 1 Bbubmmoreka [TOK
https://m.edsoo.ru/ff0d542e
33 || Berumcienus 00nEMa, KOJIMYECTBA BEIIECTBA ra3a 0 ero 1 buomuorexa LIOK
M3BECTHOMY KOJIMYECTBY BEIIIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
34 | Beruncienust 00bEMOB ra30B 10 YPaBHEHUIO PEaKIIUK Ha 1 Bbubmmoreka [TOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUI Ta30B https://m.edsoo.ru/ff0d5708
35 || ®usnyecKye U XUMUYECKHE CBOMCTBA BOJIEI 1 buomuorexa LIOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBanuii. [ToHsATHE 00 MHAMKATOpaX 1 bu6imoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 ||Bona kak pactBopHTeb. HackleHHbIC M HEHACBIIIICHHBIC 1 bu6nuoreka IJOK
pacTBOpBI. MaccoBast 10JIs BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[[IpakTryeckas padora Ne 5 o teme «IIpurotoBnenne 1 bu6imoreka [IOK
pacTBOPOB C OMpPEAEIEHHON MacCOBOH JI0JIeH PACTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 |[Kontpombhas pabora Ne2 no treme «Kucmopoa. Bogopos. 1 bubmunoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 ||OkcuIbl: COCTaB, KIACCU(PUKAILINSA, HOMEHKIATYpa 1 bubnmnoreka [IOK
https://m.edsoo.ru/ff0d664e
41 |[lonmydeHHe ¥ XUMHYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX M || 1 bu6imoreka [IOK
aM(OTEpHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
|42 HOCHOBaHI/ISIZ cocTaB, KjaccupuKalys, HOMEHKIIaTypa H 1 H H H HBH6HHOTeKa [HOK
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| https://m.edsoo.ru/ff0d67ca

43 |[lony4eHHe ¥ XUMHYECKUE CBOMCTBA OCHOBAHUIA 1 Bbu6mmoreka [TOK
https://m.edsoo.ru/ff0d67ca
44 |Kucnotsl: coctaB, Kiaccu(uKanus, HOMCHKIATypa 1 Bbubmmoreka [TOK
https://m.edsoo.ru/ffOdfee2
45 |[lony4eHue ¥ XUMHYECKUE CBOMCTBA KHCIIOT 1 Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
46 ||Comu (cpeiHrE): HOMEHKIIATYPa, CITOCOOBI MOTYUCHUS, 1 bubnunoreka [JOK
XMUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
47 |[Ipaktuueckas pabora Ne 6. PerieHue skcriepuMeHTaTbHBIX 1 Bbu6mmoreka [IOK
3a1a4 1o Teme «OCHOBHBIC KJIACChI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 |['eHeTnvecKast CBsI3b MEXKIY KJIacCaMU HEOPTaHUYECKHUX 1 Bbubmmoreka [TOK
COEMHEHHIA https://m.edsoo.ru/00ad9a50
49 ||O6o6IeHrE U CHCTEMAaTH3aIMs 3HAHUI 1 buomuorexa LIOK
https://m.edsoo.ru/00ad9ch?2
50 |[Kontpomnbhas pabota Ne3 no teme "OCHOBHBIC KJIACChI 1 bubnunorexa [JOK
HEOPraHUYECKUX COeTUHEeHHUI" https://m.edsoo.ru/00ad9ela
51 |[[IepBble MOMBITKH KIaCCH(DUKAIIMU XUMUUECKHUX JICMEHTOB. 1 Bbubmmoreka [TOK
[ToHsiTHE O TPYIITaX CXOTHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |TTeproanyeckuii 3axoH u [lepuoauueckas cucrema 1 bu6nuoreka IJOK
xuMuaeckux snementos JI. 1. Menaeneepa https://m.edsoo.ru/00ada52c
53  ||[TTepuombl, TPYIIIbBI, MOATPYIIIHI 1 bu6imoreka [IOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTors 1 bu6imoreka [IOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue >IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 bu6imoreka [IOK
Iepuoanueckoii cuctemsl 1. Y. Menaeneesa https://m.edsoo.ru/00ada6bc
56 || XapakTepucTHKa XMMUYECKOTO AJIEMEHTA T10 €r0 MOJI0KEHUIO 1 bub6imoreka [IOK
B [lepmoanueckoii cucteme . 1. Menaeneena https://m.edsoo.ru/00ada824
57 ||3nauenwue [lepuoanyeckoro 3aKkoHa st Pa3BUTHS HAYKH 1 buGimoreka [IOK
npaktuku. [1. . MenneneeB — y4€Hblid, IeJaror u https://m.edsoo.ru/00ada96e
rpaXxTaHuH
|58 HBJIeKTpOOTpHuaTeJILHOCTL ATOMOB XUMUYECKUX DJIEMEHTOB H 1 H H H HBH6HHOTeKa [HOK
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| https://m.edsoo.ru/00adaab8

59 ||HMoHHas XMMHYECKAs CBI3b 1 buomuoreka LIOK
https://m.edsoo.ru/00adac34
60 ||KoBaseHTHas MoJsipHAsE XUMUYECKasl CBS3b 1 Bbubmmoreka [TOK
https://m.edsoo.ru/00adaab8
61 ||KoBaseHTHas HEMOJIsIpHAS XUMHYECKas! CBS3b 1 Bbu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
62 ||Ctemenb OKUCICHHUS 1 bubnunoreka [JOK
https://m.edsoo.ru/00adae28
63 ||OKuCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMH 1 Bbu6mmoreka [IOK
https://m.edsoo0.ru/00adb076
64 ||OxucauTeNnn U BOCCTAHOBUTEIN 1 bubmmorexa IJOK
https://m.edsoo0.ru/00adb076
65 |[KonTpombHas pabota Ned o reme «CTpoeHHe aToMa. 1 1 bubimoreka [TOK
Xumudeckast CBA3bY https://m.edsoo.ru/00adb486
66 |[Pe3epBHBIN ypok. O00OOIMICHNE H CUCTEMATHU3AIUS 3HAHHUIA 1 butbimoreka [TOK
https://m.edsoo.ru/00adb33c
67 |[Pe3epBHBIH ypok. O00OOIICHNE H CUCTEMATHU3AIUS 3HAHUIA 1 butbimoreka [TOK
https://m.edsoo.ru/00ad9ch?2
68 ||Pe3epBHbIil ypok. O000IIEHHE U CHCTEMaTH3aIMs 3HAHUI 1 bu6imoreka [IOK
https://m.edsoo.ru/ff0d61c6
|OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 | 4 | 6 | |
9 KJIACC
Ne Tema ypoka ‘ KomnuecTBo yacos ‘ Hara OneKTpoHHbIE HU(POBBIE
n/m Beero|| Kontponbaste || [Ipaxtiueckue || A3YICHHS o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 Ilepuoanueckuii 3akoH. [lepuonnueckas cucrema Bbubnmoreka [JOK
xuMudeckux sementos JI. . MengeneeBa https://m.edsoo.ru/00adb59e
2 ||3axoHOMEpHOCTH B U3MEHEHHUH CBOMCTB XUMHUECKUX bubmmoreka [{OK
3JIEMEHTOB IEPBBIX TPEX MEPHOA0B https://m.edsoo.ru/00adb6b6
|3 HKﬂaccn(bHKauHﬂ 1 HOMEHKJIaTypa HEOPIaHUYECKUX H 1 H H H HBI/I6J‘II/IOTeKa HOK
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«ONEKTPOTUTHIECKAS TUCCOITUAITUS. X UMUICCKIE

Ne Tema ypoka KonunuectBo yacos ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsnsie || Ilpakruueckue || A3Y1€HAA o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
| |jsemects | | https://m.edsoo.ru/00adb7e2
4 ||Buabl XUMHUYECKOH CBSI3U M TUIBI KPUCTAJUTMYECKUX 1 bubnuorexa LHOK
PELETOK https://m.edsoo.ru/00adbac6
5 ||[KouTponbhas pabora Nel no Teme «IloBTOopeHue u 1 1
yrayOJieHre 3HaHU OCHOBHBIX Pa3/ieioB Kypca 8
KJacca»
6 ||[Knmaccudukamws XUMHYECKUX peaKIuii o pa3iuaaeM|| 1 bubmmnoreka [IOK
pU3HAKaM https://m.edsoo.ru/00adbcb0
7 ||[lonsTue o ckopocTn XuMH4YecKoi peakiun. [lonstue 1 Bbubmuoreka [JOK
0 TOMOTEHHBIX U F€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 |llonsaTHe o xumHueckoM paBHOBecHU. DaKTOPHI, 1 Bbubmuoreka [JOK
BJIMSIOIINE HA CKOPOCTh XMMHUUYECKON PEAKIHU 1 https://m.edsoo.ru/00adc28c
MOJIOKECHNUE XMMHUYIECKOTO PABHOBECHS
9 ||OxkHCINTETFHO-BOCCTAHOBHUTEIBHBIE PEAKITUT 1 bubmmorexa [IOK
https://m.edsoo.ru/00adcade
10 |[Teopwust anexTponuTHUecKoi quccoruann. CHibHBIE 1 Bbu6nmoreka LJOK
U ci1a0ble SJICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |[MoHHBIE ypaBHEHUS peakLuit 1 bubmoreka [JOK
https://m.edsoo.ru/00add448
12 ([ Xumudeckre CBOMCTBA KMCIOT U OCHOBAHHH B CBETE 1 bubaunoreka LIOK
NPEJICTABICHHN 00 IICKTPOIUTUICCKON TUCCOIIUAITIH https://m.edsoo.ru/00add5d8
13 |[Xumuueckre cBOWCTBa COJIEH B CBETE MpeAcTaBieHui || 1 bubmuorexa [JOK
00 2JIEKTPOIUTHYCCKOM AUCCOIHAIIN https://m.edsoo.ru/00add8b2
14 |[[Tonarue o ruaponuse cosei 1 bubmuorexa [JOK
https://m.edsoo.ru/00add9d4
15 [|O0001eH e 1 CUCTeMaTH3aIUsl 3HAHH I 1 bubnmuoreka I[IOK
https://m.edsoo.ru/00addd12
16 |Ipaktuyeckas padota Ne 1. «Pemienue 1 1 bubmorexa [JOK
9KCIIEPUMEHTATIBHBIX 33/1aD» https://m.edsoo.ru/00addbfa
17 ||KonTponbnas pabota Ne2 mo teme 1 1 bubmorexa [JOK

https://m.edsoo.ru/00addec0
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aMMHaKa, N3yuUCHUC €ro CBOMCTB»

Ne Tema ypoka KonunuectBo yacos ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponssie || [paktuueckue || A3YIEHHS 00pasoBaTeNbHBIC PECYPCHI
paboThI paboThI
| Hpeaxunn B PacTBOPAX» H H
18 ||O0mas xapakTepuUCTHKA TAJIOTCHOB. X UMUYCCKHE 1 bubnmuoreka [IOK
CBOICTBA Ha IIPHMEPE XIIOpa https://m.edsoo.ru/00addfe2
19 |[XnopoBonopon. ConsgHas KUCIOTa, XUMUUYECKUE 1 bubnuorexa LHOK
CBOMCTBA, MOJTy4CHUE, IPUMCHEHHE https://m.edsoo.ru/00ade104
20 |IIpaxTrueckas padota Ne 2 mo teme «[lomyuenne 1 1 bubnuorexa LHOK
COJISIHOM KHCJIOTBI, M3y4CHHUE €€ CBOUCTBY https://m.edsoo.ru/00ade348
21 |Boruncienus mo ypaBHEHUSIM XUMUYECKUX pEaKlIUH, 1 Bbubmuoreka [JOK
€CIT OJIMH M3 PEarcHTOB JaH B M30BITKE https://m.edsoo.ru/00ade488
22 ||O01mas xapakTepucTUKa 31eMeHTOB VIA-rpymniisl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||[AmnorpomnHble MoauduKamu cepsl. Haxoxnenne 1 Bbubmuoreka [JOK
cephl U €€ COeIMHEHUI B TPUPOe. XMMHUIECKHE https://m.edsoo.ru/00ade64a
CBOICTBa Cepbl
24 ||CepoBonopon, cTpoeHue, (PU3NYSCKUE U XUMHUYECKUE 1 bubnunoreka [IOK
CBOICTBA https://m.edsoo.ru/00ade802
25 ||Okcumsl cepbl. CepHasi KUCIIOTa, (U3NIECKHUE U 1 bubnmuoreka [IOK
XMUMHUYECKHE CBOWCTBA, IPUMECHEHHE https://m.edsoo.ru/00adea28
26 |[Xumudeckue peaxiuu, JIexKallue B OCHOBE 1 bubaunoreka LIOK
HPOMBIIIJICHHOTO CIOCO0a MOIy4eHH s CEPHOM https://m.edsoo.ru/00adec8a
KHCJIOTBI. XUMHYECKOE 3arpsA3HEHUE OKPYKAFOIIEH
CpeJIbl COSTUHEHUSAMHE CEPBI
27 ||Beramcnenrie MacCOBOH JTOJTM BBIXOJIA TIPOTYKTA 1 Bbu6nmoreka LJOK
peaKIuu https://m.edsoo.ru/00adec8a
28 ||O01mas xapakTepucTHKa 3EMEHTOB V A-TpyTIibL. 1 bubmmoreka [{OK
A30T, pacipocTpaHeHHEe B IPUPOIE, (PU3HUECKUE U https://m.edsoo.ru/00adeea6
XHMHYECKHE CBOMCTBA
29 ||AMMmuak, ero gpu3nYecKre U XUMHUECKHE CBOWCTBA, 1 Bbu6nuoreka [JOK
NOJTy4CHUE U TIPUMCHEHHE https://m.edsoo.ru/00adf004
30 |[[Ipaktuueckas padora Ne 3 mo teme «llomyuenue 1 1 bubmuoreka LHOK

https://m.edsoo.ru/00adf180
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Ne Tema ypoka KonunuectBo yacos ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponssie || [paktuueckue || A3YIEHHS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

31 |(|A3oTHas KHCTOTa, e€ GU3MICCKIEC H XUMHUICCKHE 1 bubmmnoreka [IOK
CBOWCTBA https://m.edsoo.ru/00adf306

32 ||HUcnons30BaHKe HUTPATOB U COJIEH aMMOHHMS B 1 bubanorexa [IOK
Ka4eCTBE MUHEPATIbHBIX yI00peHUH. XUMHUIECKOEe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOILEH CPEIbl COCTUHECHUAMH
a3ora

33 ||[Pochop. Okcun pocdopa (V) u pochopHas kucnora, 1 bubnmunoreka [IOK
(busHUYeCcKre U XUMUYECKHE CBOMCTBA, TTOyIeHHE https://m.edsoo.ru/00adf68a

34 |[Ucnonk3zoBanue GocdaroB B Ka4ecTBE MUHEPAILHBIX 1 Bbubmuoreka [JOK
ynoOpeHuii. 3arps3HeHue TPUPOTHON CPEJIbI https://m.edsoo.ru/00adfc20
thochatamu

35 ||Yruepon, pacnpoctpanenue B npupoje, pusndeckue u|| 1 bubnmuoreka [IOK
XMMHIYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 ||Okcunsl yraepona, ux GU3NUECKHE U XUMHUYCCKHE 1 bubnunoreka [IOK
CBOMCTBA. DKOJOTHIECKUE TPOOIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuaom yriepoxa (IV)

37 ||[YroapHas kuciaoTa u e€ Coau 1 bubmmoreka IIOK

https://m.edso0.ru/00ae006c

38 |[[Ipaktuueckas pabora Ne 4 o teme "llomyueHue 1 1 bubmoreka [JOK
YIJIEKUCIIOro ra3a. KadecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-nOH"

39 ||llepBoHayanbHbIe TOHATHS 00 OPTAHUIECKIX 1 bubnuoreka LOK
BEIIIECTBAX KaK O COCMHEHHSX yriiepo/ia https://m.edso0.ru/00ae054e

40 |[KpemHuii 1 ero coeuHEHHS 1 Bbu6nmoreka LJOK

https://m.edsoo.ru/00ae080a

41 |IIpaktuueckas padora Ne 5. Pemenue 1 1 bubmuoreka LOK
SKCIEPUMEHTAIBHBIX 331a4 1o Teme «Baxuenmme https://m.edsoo.ru/00ae0bf2
HEMETAJIbl U MX COCAMHCHUS

42 ||Konrponbhas pabora Ne3 o teme «Baxneimue 1 1 bubnuorexa LHOK
HEMETAIIIBI M UX COEIMHEHHSD) https://m.edso0.ru/00ae0e18

|43 HO6H_[a$I XapaKTEePUCTUKAa XUMUYECKUX DIIEMEHTOB — H 1 H H H HBI/I6J'II/IOTeKa HOK
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Ne Tema ypoka KonunuectBo yacos ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsnsie || Ilpakruueckue || A3Y1€HAA o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
METAJUIOB. MeTauinyecKas CBSI3b M METAJUTNIECKAs https://m.edso0.ru/00ae103e
KpHcTamnyeckas pemérka. Guznueckue cBocTBa
METaJJIOB
44 ||XuMmuuecKue CBOWCTBA METAIIOB. 1 Bubmoreka ITOK
DJEKTPOXMUMHUYCSCKHIN PsiJl HAPSHKCHUH METAJIIOB https://m.edso00.ru/00ae1156
45 ||OO6mmme crioco6s! momy4ueHns MeTauioB. CIuTaBbl. 1 bubmmorexa [IOK
BpruricieHus o ypaBHEHUSIM XUMUYECKUX PEaKIIUA, https://m.edso00.ru/00ae1156
€CJIM OZIMH U3 PEareHTOB COACPKUT IPUMECH
46 |[[loHsTHE O KOPPO3UU METAIIIOB 1 Bbubmuoreka [JOK
https://m.edso0.ru/00ae1278
47 |[IlemoyHbIC METAIIBI 1 bubaunoreka LIOK
https://m.edsoo.ru/00ael4b2
48 ||Oxcuapl ¥ THAPOKCHIBI HATPUS U KAJTUS 1 Bbu6nnoreka [JOK
https://m.edsoo.ru/00ael4b2
49 |[llemoyHO3eMEeIbHBIC METAILILI — KANbIUA U MAarHUH 1 bu6nnoreka [JOK
https://m.edso0.ru/00ae15e8
50 |([BaxHueinume coequHeHUs KaNbIIAA 1 Bbu6nmoreka LJOK
https://m.edso0.ru/00ae15e8
|51 HO606H.I€HI/I€ W CUCTEMATHU3aLUs 3HAHUI H H H H H
52 |[’KéctkocTh BoabI 1 CITIOCOOHI €€ yCTpaHeHHS bubnuoreka LOK
https://m.edso0.ru/00ae1886
53 |[IIpaktuueckas padora Ne 6 mo teme "XKéctkocTh Boapl|| 1 1 bubnuoreka LOK
U METOJIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||Anromunuit 1 bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
55 |[AMdoTepHBIe cBOICTBA OKCHIA ¥ THPOKCHIA 1 bubmorexa [JOK
https://m.edsoo.ru/00aelc64
56 |Keneso 1 bubmuoreka LIOK
https://m.edsoo.ru/00ae1d86
|57 HOKCI/IZIBI, TUAPOKCUIEI U conu xene3a (1) u xenesza H 1 H H H HEI/I6JII/IOTeKa HOK
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Ne Tema ypoka ‘ KonunuectBo yacos ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponssie || [paktuueckue || A3YIEHHS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
D | | | | | https://m.edsoo.ru/00ae35¢e6
|58 HO606HI€HI/I€ W CHCTeMaTH3alus 3HaHUK H 1 H H H H
59 |[IIpaktuueckas pabora Ne 7. Pemenue 1 1 bubmuorexa LJOK
DKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BaxkHelirme https://m.edso0.ru/00ae3de8
METaJUTBI U UX COSTUHEHHSD)
60 |Berunciaenus mo ypaBHEHUSM XUMHUYECKUX pPEaKLIUH, 1 bubmuorexa LJOK
€CITH OJTMH M3 PEarcHTOB JaH B U30bITKE HIIH https://m.edso00.ru/00ae1750
COJICPKUT MpUMecH. BbIuucnenus MaccoBoii 1ou
BBIXOJ1a IIPOLYKTA peaKkuu
|61 HO606H_ICHI/IC U CUCTeMaTH3alus 3HaHUH H H H H H
62 |[KonurposbHas pabora Ned mo teme «Baxkneiirme 1
METaJIJIbl U UX COCAUHCHUD)
63 ||BemecTBa u MmaTepuabl B MOBCETHEBHOW KU3HU 1 bubmmorexa [IOK
JyeaoBeKa https://m.edsoo.ru/00ae3f50
64 | XuMmudeckoe 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl 1 bubmmorexa [IOK
https://m.edsoo0.ru/00ae4270
65 ||Posb xuMuM B penieHnH SKOIOTHIECKUX TpodiIeM 1 bubnuoreka LOK
https://m.edsoo0.ru/00ae4270
66 |[Pe3epBHBII ypok. O0001IEHNE U CUCTEMAaTH3aLUs 1 bubnuoreka LOK
SHaHUI https://m.edsoo.ru/00ae0d0a
67 |[Pe3epBHBIi ypok. O000IIEHNE B CHCTEMATH3AIHS 1 bubmoreka [JOK
SHaHUI https://m.edsoo.ru/00adb33c
68 |[Pe3epBHBIi ypok. O000IIEHNE H CHCTEMATH3AIHS 1 bubmoreka [JOK
SHaHUI https://m.edsoo.ru/00ad9ch?2
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kimacc/ Kysuemosa H.E., Turosa .M., I'apa H.H., Axinoneproe o6miectBo «M3maTenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ ,Kysnernosa H.E., Turosa .M., I'apa H.H. AxuunonepHoe o6riectBo «M3narensctBo «IIpocBemieHuer

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. Ky3unenosa H.E., JleBkun A.H. 3apgaunuk no xumun: 8 knacc. M.: Benrana-I"pad, kopnopanust "Poccuiickuit yueonuk", 2019.
2. T'apa H.H. Xumus. 8 xirace. I[IpoBepodHbie M KOHTPOJIbHBIE pabOTHL. YUeOHO- MeToamdeckoe mocooue. M.: Benrana-I'pad, kopropanus "Poccuiicknii

yuebnuk", 2017.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas snekTponHas 1koJa. https://resh.edu.ru/subject/29/
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