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IHosicHuTEALHAA 3aANMNUCKA

[Iporpamma 1Mo XuMuH Ha ypOBHE OCHOBHOTO 00I1Iero 00pa30BaHus COCTaBlIeHa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OO0pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, mpenctaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE (QelnepantbHOI
paboueii mporpaMMbl BOCIIMTAHHS M C YIETOM KOHIICTIIIMH TPENOJaBaHus y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranuszanusx Poccuiickoit @enepanuu.

[Iporpamma mo xuMuM Aa€T TMPENCTAaBIEHHE O LENAX, OOHmel cTpaTeruu OOydeHHs,
BOCIIMTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpEACTBAMH y4eOHOTO NpeIMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEJIMETHOE COJIepKaHue, MPeayCMaTpPUBAET PaCIpeieieHue ero 1Mo KiaccaMm U
CTPYKTYpHUPOBaHHUE TIO pa3jesiaM U TeMaM MPOrPaMMBbI 10 XUMHUH, ONIPEIEIIeT KOJINIeCTBEHHBIE
Y Ka4Y€CTBEHHBIE XapaKTEPUCTHKH COJICPIKAHMSI, PEKOMEHIyEMYIO ITOCIIEI0BATEIIBEHOCTD H3YIECHUS
XAMUHU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKK y4eOHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOIuXCsi, OTpeAessieT BO3SMOKHOCTH IPEAMETa IS peai3alii
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENBHON IMpOTpamMMBbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHMs, a TaKkKe TpeOOBaHWU K pe3yiabTaraM OOydeHHs] XUMHUH Ha
YpOBHE IIeJIel M3ydeHHsI TMpeIMeTa W OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHON ESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMUH CITY)KUT OCHOBOH /ISl (JOPMHPOBAHUSI MUPOBO33PEHUS 00YJAOIETOCs, €T0
MPEJCTAaBICHUI O MaTEPUATBHOM €IMHCTBE MUPA, BAKHYIO POJIb HTPAIOT (POPMUpPYEMbIE XUMH i
MIPE/ICTaBJICHHS O B3aUMOIIPEBPALICHUSIX SHEPTUU M 00 3BOJIOLUH BELIECTB B MPUPOJIE, O MYTAX
pemieHus TI00aIbHBIX MPOOJIEeM yCTOMYMBOIO pa3BUTHSI 4YEJOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealn3alli BO3MOXKHOCTEHN JIsi caMOpa3BUTHS U GOPMUPOBAHUS

KYJIbTYpbl JIMYHOCTH, €€ oOmed U (QYHKIMOHAIBHOM TIpaMOTHOCTH;  BHOCHUT BKJaJ B
(dbopMHUpOBaHHE MBIIIEHUSI M TBOPYECKHX CIOCOOHOCTEH O0O0ydaroIMXCsi, HaBBIKOB HX
CaMOCTOSITENIbHOM yueOHOM AesITeNbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B TOBCETHEBHOM )KH3HU, TaK U B TPO(HECCHOHAILHOM 1eATEIbHOCTH; 3HAKOMUT
co cnenuuKoil HayYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAa HA €MHCTBO
MPUPOABI M YEJOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU E€CTECTBEHHO--
HAyYHOU rPaMOTHOCTH O0YYAOIIKXCS; COCOOCTBYET POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS
K €CTECTBEHHO--HAYUHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIa]] B 9KOJIOTUYECKOE
o0Opa3oBaHuE 00YJAIOIIHUXCS.

JlanHble HampaBieHHUs B OOy4eHHHM XMUMHHM OOECIEUMBAIOTCS CHEHU(UKON coAepKaHUs
y4eOHOro MpeaMeTa, KOTOPBI SBISIETCS MMeJarorndeck alanTHPOBAHHBIM OTpayKeHUueM 0a30Boi
HayKH XUMUU Ha OMPeNIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroMMHUCs CUCTEMbI MIEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPIaHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coaep)kaHusl NMpOrpaMMbl IO XUMUHU c(hOopMHUpPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona Kk e€ mzyueHuro. CopepikaHue CKIAJbIBAETCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHCTEMBbl MOHATHUH O XuMHUYeckoil peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO TMPHUHLUILY IOCIEJOBATEIBHOTO Pa3BUTHs 3HAHUN HAa OCHOBE
TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;
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— [lepuonnueckoro 3akona Jl. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHHMsI O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— MpE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJHOTO YPOBHSI K APYTrOMY, BBITIOJHSS
(byHKIMU 0OBSICHEHUS U TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MmporpamMMmbl IO XHUMHH CIHOCOOCTBYeT (DOPMUPOBAHHIO MPEICTABICHHUS O
XMMUYECKOM COCTaBIIOIIEH HAyYHOM KAPTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMsSI K HAyYHOMY 3HaHMIO U METOJIaM MO03HaHUs B Hayke. V3ydueHue xummuun
MIPOMCXOIUT C MPUBJICYCHUEM 3HAaHUHN U3 paHee U3YUEHHBIX YUeOHBIX MpeaAMeTOB: «OKpyxKarouui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipyn n3yueHUn XUMUU MPOUCXOTUT GOPMUPOBAHUE 3HAHUN OCHOB XUMHUUYECKON HAYKU Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUECKOM JIEATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3ajada y4eOHOro MpeaMeTra COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — BaXKHEWIIUX (AKTOB, MOHATHUN, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUM, JOCTYNHBIX OOOOIIEHHI MHMpPOBO33PEHUECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HAyYHBIM METOJIaM NO3HaHMSI MPU U3YUYE€HUH BELIECTB U XUMUYECKUX peaKkiuil, B
dbopMHUpOBAaHMM M DPAa3BUTHUM  TO3HABaTEJIbHBIX YMEHHMM W WX TOPUMEHEHUU B
y4eOHOMO3HABATeIbHOM M y4eOHO-MCCIIEeI0BAaTENIbCKOW IS TEIbHOCTH, OCBOCHHMM IPaBUII
0e30macHOTO OOpaIIeHus ¢ BEIIECTBAMHU B ITOBCETHEBHOM KU3HMU.

[Ipy W3ydyeHMHM XMMUU Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs Ba)XHOE 3HAUEHHE
MpUOOpENTH TaKue 1EeJH, KakK:

- (¢bopMHUpOBaHME  MHTEJUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEILHOMY MPHUHATHIO pELIEHUH, CIMOCOOHOI
a/IalITUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM >KU3HU;

- HAIpPaBJIEHHOCTh OOYy4YEHHUS] Ha CUCTeMaTH4YecKoe NMpHUOOIIeHHe 00ydJarouuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  [IO3HAHUA,
(hopMUPYIOLITUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

- obecrieueHne yCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYJarOIIIMMHUCS OTIBITA
pazHooOpa3HON JesTeNbHOCTH, MO3HAHUA U CAaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

- (dhopmupoBanue ob1Iel PYHKINOHAIBHON U €CTeCTBEHHO-HAYYHOI IPaMOTHOCTH,
B TOM YHUCJIE€ YMEHUI OOBSICHAThH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIOIb3Yys 3HAHUS
U ONBIT, TOJYYECHHbIE MPU H3YYCHUU XUMHUHU, MPUMEHATh WX MpPH pPEIICHUU MpolsieM B
MOBCEIHEBHOM JKM3HU U TPYAOBOM JAEATEIHHOCTH;

- ¢dopmupoBaHue y oOydaromMXcs T'YMAaHUCTHUECKHX OTHOIICHUH, MOHUMAaHUs
LEHHOCTH XMMHUYECKUX 3HAHMU Ul BBIPAOOTKU SKOJIOTHYECKU LIE€JI€CO00pa3HOro MOBEACHUS B
ObITY M TPYAOBOM JEATEIBHOCTH B ILENAX COXPAaHEHHs CBOETO 3/I0pOBbs U OKpYXarolei
IIPUPOJHOM CPENBL;

- pa3BUTHE MOTHBAMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO H
CAMOBOCIIMUTAaHHIO HA OCHOBE YCBOEHHS OOIIEYENOBEUECKUX I[IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGHIIS U HANIPABICHHOCTH JaTbHENIIEro 00yUeHNUsI.



OOmiee unciio 4acoB, OTBEAEHHBIX Ul M3YYEHUS XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, cocraBiseT 136 gacoB: B 8 kiacce — 68 wacoB (2 gaca B Henelnw), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIIO).

Conep:kanue yueOHOro npeamera

8 KJacce
IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHUSA
[Ipenmer xumun. Poib XMMHUM B KM3HHM YeJIOBEKAa. XHMUS B CHCTEME HayK. Tena W BEIeCTBa.
®du3nyecKre CBOMCTBA BEIMIECTB. ATperaTHoe COCTosHUE BemlecTB. [loHsITHEe 0 MeTOJaX TO3HAHUS
B xuMuu. YucTteie BenecTBa U cMecu. CiocoObl pa3iesieHus: CMeceH.

ATOMBI ¥ MOJIEKYJTbI. XUMHUECKHE JIeMEHThI. CUMBOJIBI XUMUYECKUX AJIeMeHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuuaeckasi popmyiia. BalleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
coctaBa BemiecTB. OTHOCUTENbHasE aToMHas macca. OTHOCHUTENbHAs MOJIEKYJsSpHas macca.
MaccoBas 10JIsI XHMAYECKOTO AJIEMEHTA B COCTUHEHNH,

KonnuecTtBo Beniectsa. Mosb. MomnsipHas macca. B3anMocBs3b KOJIMYECTBA, MACChI U YUCIIa
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHH.

@uU3NYEeCKNEe W XUMHYECKHE SIBICHHS. XHUMHYECKas peakuuss W e€ NPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHHs. Kiaccudukanus XMMUUECKUX peaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCY/IOH, MpaBujaMu pabOThl B Ja0OpaTOpuu M MpUEMAMHU
oOparieHus ¢ jgabopaTOpHbIM O0OpYJAOBaHWEM, M3YYCHHUE W ONMHUCAaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOIeHNE PU3HUeCKuX (TIJIaBJICHUE BOCKA, TassHHE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMSA BOJbI) U XUMUUYECKHX (TOPEHUE CBEUH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KHCIIOTOM) SIBIICHU, HAOJIFOICHHUE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYCCKUX PEaKIUi (pa3sioKeHne caxapa, B3auMOICHCTBUE
CEPHOM KHUCJIOTHI C XJOpuIOoM Oapus, pasnokenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE kele3a ¢ pacTBopoM cosid Meau (1I), n3ydenune cnoco0oB pa3aesieHusi CMECei: ¢
MTOMOIIIbI0 MarHuTa, GUIBTPOBAHUE, BBIMIAPUBAHKE, JUCTHILIIAINS, XpoMaTorpadus, MPoBEACHUE
OUYMCTKHA TIOBAapeHHON CoONu, HAONIOJCEHWE U OINUCAaHHE pPe3yJIbTaTOB IPOBEJICHHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAaCChI, CO3/IaHNE MOJIee MOJIEKYIT (IIapOCTEPIKHEBBIX).
Baxueiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB
Bosgyx — cmecs razoB. CocraB Bo3ayxa. Kucinopon — anemeHT u npoctoe BeuectBo. Haxoxnenue
KHCJIOpOJIa B TMpHUpoJe, (HU3MYECKHE M XHMHYECKHE CBOMCTBA (peakiuu ropeHus). OKCHIBI.
[Tpumenenue kucnopoaa. CriocoObl MOTY4YEHUS KHCIOPOAa B Ta0OPATOPHU U MTPOMBIIIITICHHOCTH.
KpyroBopoT kucnopoaa B npupoje. O30H — auioTponHast MOAU(PHUKAIUS KUCIOPOIa.

TemmoBoit 3ddexkr xumudeckoil peakiuu, TEPMOXUMUYECKHUE YpaBHEHHS, 5K30- H
SHAOTEpPMHUUYECKHE peakuuu. TOIUIMBO: Yrojb W METaH. 3arpsA3HEHHE BO3/yXa, YCHUIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. HaxoxaeHne Boopoia B mpupoe, husnueckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. KucinoTer u comnu.

MosnsipHblil 00bEM ra30B. Pacu€Thl M0 XUMHUUECKUM YPaBHEHHSIM.



®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PacTBopel. HacelieHHbIE U
HEHaCBILLIEHHbIE PAcTBOPHI. PacTBOopuMOCTh BemiecTB B Bojie. MaccoBas 10js BeEllecTBa B
pactBope. XumMudeckue cBorcTBa Bojabl. OcHoBaHUs. Poyib pacTBOPOB B MPHUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B IpupoJie. 3arpsisHEHWE MPUPOAHBIX BOJ. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukarus Heopranmueckux coeauaennid. Oxcuapl. Kimaccudukamnmst OKCHI0B:
coseoOpa3yromue (OCHOBHEIC, KUCIIOTHBIE, aM(POTEpHEIE) U HecosieoOpasyromue. HomeHnkiarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccudukamuss OCHOBaHWH: METOYM W HEPACTBOPUMBIC OCHOBAHUSL
Homenknarypa ocHoBanmil. ®Pu3nyeckne M XMMHUYECKHME CBOMCTBa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccudukanus kucnor. Homenkiarypa kucinoT. @uU3ndeckue U XUMHUECKHE
cBoiicTBa kuciaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa cosieii. dusnueckue u xuMuuyeckue cpoiictBa cosield. [lomyuenue
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuil IKCnepumenm:

KayeCTBEHHOE OIPEJeICHHE COJEpKaHMUs KHUCIOpOJa B BO3AyXe, IOJIydeHHE, coOHupaHue,
pacrno3HaBaHHe M HW3y4€HUE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BOSHHUKHOBEHUS W MPEKpalleHus] TopeHus (Tokapa), 03HaKOMJICHHE C
oOpa31amMu OKCHI0B U OITMCaHUE UX CBOMCTB, OJy4YeHHE, COOMpaHue, paclio3HABaHUE U U3YUEHUE
CBOWCTB BOJIOpoJa (TOpeHue), B3auMojeicTBHe Bojopoaa ¢ okcuaoM Mmemu (II) (Bo3MoxkHO
HCIIOJIb30BAHUE BHUICOMATEPHAIIOB), HAOMIOACHHE OOpa3IOB BEIIECTB KOJMYECTBOM 1 MOJb,
UCCIIeIOBaHUE OCOOEHHOCTEW pacTBOpPEHHs] BEIIECTB C pPa3IMYyHOM  PpPacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJIed pPACTBOPEHHOTO BEILECTBA,
B3aUMO/JICHICTBUE BOJbl C MeTa/ylaMd (HaTpueM U KalbliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIENOBaHHE 00pa3LOB HEOPraHMYECKHUX BEIIECTB Pa3IWYHBIX KIACCOB,
HaOJI0/IeHNEe M3MEHEHHsSI OKPACKH WHIMKATOPOB B PAacTBOpax KHUCIOT M IeJouel, h3yuyeHue
B3aumo/ieiicTBus okcuaa meau (1) c pacTBopom cepHOM KUCIOTHI, KUCIOT C METaJJIaMH, PEaKIIHii
HEWTpaIU3alny, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METalla IPyruM
W3 pacTBOpa COJM, pELIEHUE SKCHEPUMEHTANbHBIX 3a7ad o Teme «BaHelmne Kiacchbl
HEOPraHUYECKUX COCAUHECHUII.

IMepuonuveckuii 3axkon u Ilepmoamyeckasi cucremMa xuMuUYeckux 3jementos /. W.
MenpgesieeBa. CtpoeHne aroMoB. XuUMu4eckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu

[lepBpie MOMBITKH KiIacCU(PUKAUU XUMUYECKHX 3J1eMEHTOB. [loHSATHE O rpymmax CXOIHBIX
AJIEMEHTOB (IL[ETOYHBIE U MIETOYHO3EMETbHBIE METaJIIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3axoH. Ileprnonnueckas cucrema xumudeckux snemeHToB JI. . Menneneesa.
Kopotkonepuoanass u miuHHONepuoAHas ¢GopMbl [leproandeckoi cHUCTEMBI XUMHUYECKUX
anemeHToB [I. 1. Menneneesa. Ilepuoasl u rpymnmsl. @U3HYECKUN CMBICIT IOPSAIKOBOIO HOMEDPA,
HOMEPOB MEePUOJA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocrtaB aroMubIX siaep. M3orombl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
obosiouek aromMoB mepBeiXx 20 xumudeckux 3yeMeHToB llepuoamueckoit cucrembr . W
MenpeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JEMEHTA IO €ro mnojiokenuto B lleproanyeckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XUMUYECKUX DSJIEMEHTOB, METALINYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOJAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuonnueckoid cUCTeMbl XUMHUUYECKHX AJIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. [. . MeHnneneeB — yd4€HbIN U rpaXkJaHUH.

Xumnueckasi cBsizb. KoBasieHTHast (TIOJIApHAs M HEMOJISIPHAS) CBA3b. DJIEKTPOOTPUILIATEIBHOCTh
XUMUYECKUX IJIEMEHTOB. MIOHHas CBSI3b.

Crenenp okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTEbHBIE peakiuu. [Ipoiecchl OKuClIeHUus U
BoccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3y4yeHrue oOpas3loB BEUIECTB METAIJIOB U HEMETAJJIOB, B3aMMOJEICTBUE THIPOKCHU]IA LIMHKA C
pacTBOpaMu KHCJIOT U MIEJ0Yel, TMPOBEACHUE OIBITOB, WUIIOCTPUPYIOMINX TMPUMEPHI
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIINi (TrOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHN).
Meosrcnpeomemmnnie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPU U3YyYEHUU XUMHUHU B § KJIACCE OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TIOHSTHH, SBIISIOMIAXCS
CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mume ecTecTBEeHHO--HAYYHbIC TOHATHS: HAYYHBIM (pakT, THIOTE3a, TEOPHs, 3aKOH, aHaJu3,
CUHTE3, KIacCu(UKAIUs, TEPUOINIHOCTh, HAOIIOEHNE, OJKCIEPUMEHT, MOJICITUPOBAHHUE,
U3MepeHue, MOJEIb, SIBJICHHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaJHOAKTHUBHOCTD,
MOJIEKYJIa, AIEKTPUUYECKHM 3apsi]l, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, T'a3,
(buznyeckue BeIUMUMHBI, €UHHUIIBI U3MEPEHUS, KOCMOC, TIaHEeTh, 3BE€31b1, CoJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJbI, TOJIE3HBIC HCKOTIAEMBIC,
TOIUIUBO, BOJHBIE PECYPCHI.
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BemecTBo M XMMHUYeCKas peaKiusi

[Tepuonnueckuii 3axoH. Ileproanueckas cucrema xumudeckux snemeHtoB JI. M. Menneneena.
Crtpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX JICMEHTOB MEPBBIX TPEX
MEePUOOB, Kallus, KaJbIlUsl M WX COCIUHEHHWH B COOTBETCTBUU C IOJOKEHHEM JJIEMEHTOB B
[Tepuoaudeckoit cucTeMe M CTPOCHUEM X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3H. THITBI KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKY U BHJIa XUMUYCCKOH CBS3H.
Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K PAa3JIMYHbIM KJacCaM HEOPraHMYECKUX COCIUHEHUW, T'eHETHYECKas CBS3b
HEOPraHMYECKHX BEIECTB.

Knaccudukarnuss XuMUYECKHMX peaklUuid MO Pa3TUYHbIM MpHU3HAKaM ([0 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, 10 TEIUNIOBOMY (D (HEKTy, 0 U3BMEHEHHUIO CTETIeHEeH OKUCICHUS
XUMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, 1O YYacTHIO KaTajau3aropa). OK30- U
SHIAOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsiTne o ckopocT XUMHYecCKOW peakuuu. lloHstne 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHaTHe 0 TOMOT€HHBIX U TeTepOoreHHbIX peakuusx. [lonsaTue o katanuse.
[Tonarue o xuMruecKoM paBHOBECUHU. DAKTOPBI, BIUSIONIUE HA CKOPOCTh XUMUUYECKOW pEeaKINu
Y MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE peaxiuu, AJIEKTPOHHBIN Oananc
OKHUCJIUTEIIbHOBOCCTAHOBUTENbHON  peakuuu. CocTaBieHME YPaBHEHMH  OKHCIUTEJIBHO--
BOCCTAHOBHTEJIBHBIX PEaKIMi ¢ UCTIOJIb30BaHHEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopus 31EKTPOAUTUYECKON JUCCOLMALMN. DIEKTPOJINUTHI U HEANEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M JauccolMalluyd BEUIECTB C pa3jMYHbIMM BHUJAMH XUMHUYECKOW CBsi3u. CTeneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu wnonHoro oOmeHa. YcioBUS NPOTEKAaHUS pPEAKUMM HOHHOTO OOMEHa, IOJIHBIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUM U COJIEH B CBETE
MIpeCTaBICHU 00 H3JIEKTPOJUTHUECKON aucconuanuu. KayecTBeHHbIE peaklUu Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJIEJIIMHU KPUCTANINYECKUX PEIIETOK HEOPraHMUECKUX BEIIECTB — METAIIJIOB U
HeMeTauloB (TpaduTa W anMasza), CJIOXKHBIX BEHIECTB (XJIOpUZA HATPHs), HCCIEIOBAHHE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW peakluu OT BO3JACHCTBUS pPA3IMYHBIX (PaKTOPOB,
HCCIIEIOBAaHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IpOIECCa AUCCOIHUAIMHU KHCIOT,
miesioyeid u cosiel (BO3MOJKHO HCIOJB30BaHUE BHJIEO MAaTEpUajioB), IMPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOMIMX TpPU3HAKK MPOTEKaHUsl peakluii MoHHOro obmeHa (oOpa3oBaHHE OcCajKa,
BbIJENIEHHE  raza, oO0Opa3oBaHHME  BOJbI),  ONBITOB,  WJUIIOCTPUPYIOIIMX  MPUMEpPHI
OKHUCJIUTETbHOBOCCTAHOBUTEIBHBIX pPEAKIMHM (FOpeHHe, peaklUuu pas3okKeHUs, COEeINHEHUs),
pacrno3HaBaHHe HEOPraHMYECKHX BEUIECTB C TOMOINbI0 KAaYeCTBEHHBIX pEaklui Ha HOHBI,

PEIICHUE OKCIICPUMEHTAJIBHBIX 3a/1a4.

HemeTaibl 1 HX COeTMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHH
okucnenus. CtpoeHue u (pu3MYecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XHMHYECKHE
CBOWCTBa Ha TMpHUMEpe XJopa (B3aMMOJEHWCTBHE C METaUIaMH, HEMETaJUIaMH, IIEIOYaMHM).
XnopoBogopoa. ConsiHast KUCIOTa, XMMHYECKHUE CBOMCTBA, MOJIydeHue, npuMeHenue. Jleiictrue
XJIOpa ¥ XJOPOBOJOPOJia Ha OpPraHuW3M uejoBeka. BakHeumme XJIOpUAbl U UX HAXOXKJICHHE B
MIPUPOJIE.

O6mas xapakrepucTrka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
creneHu okucaeHus. CtpoeHne U GU3NIECKUEe CBOMCTBA MTPOCTHIX BEIIECTB — KUCIOPOa M CEPHI.
AmtoTponHbie MOTU(BUKAIIMN KHCIIOPOJa U Cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
CTpoeHHe, GU3HYECKUE U XUMHUYECKHE CBOMCTBA. OKCHUIIBI CePhl KaK MPEACTABUTEIN KHUCIOTHBIX
okcusoB. CepHast KUCI0Ta, (PU3MYECKHUE M XMMHUYECKHE CBOMCTBA (OOIIHME KaK MPEICTaBUTEISA
KJIacca KUCJIOT M crenuduueckne). XUMHUYECKUE PEAKIIH, JISXKAIHEe B OCHOBE MTPOMBIIIIICHHOTO
criocoba moaydeHus cepHoil KucioThl. [Ipumenenue cepHoit kuciaotbl. ColM CEPHOM KUCIOTHI,
KauecTBEHHas peakuus Ha cynbdar-uoH. HaxoxxneHue cepel U €€ COeIMHEHUN B IPUPOJIE.
XUMHUYECKOE 3arps3HEHHE OKPYXKAloIIed cpelbl COSAUHEHUSMHU cepbl (KUCIOTHBIE IOK[IH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €To MPEeI0TBPAIlCHHUSI.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIeHH OKHCIEHUs. A30T, pacClipOCTpaHEHHE B IpUpoJie, PU3NYecKre U XUMHUECKHUE CBOMCTBA.
KpyroBopoT a3ora B npupojae. AMMuUak, ero pusnueckue u XMMHYECKUe CBONCTBA, MOTy4YeHUE U
npumeHenne. Conu aMMOHUS, MX (U3MYECKHEe W XHMHUYECKHE CBOICTBa, NpPUMEHEHHE.
KauecTBeHHas peakivs Ha MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MoJyueHue, PU3NYECKUe |
XMUMHYECKHE CBOICTBa (0OIIMe Kak TpEJCTaBUTENs Kiacca KHCIOT U crenuduyueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIBbHBIX YI0OpEHHIA.



XUMHUYECKOE 3arpsa3HEHUE OKPYKAIOUIeH Cpelpl COCTMHEHUSMH a30Ta (KUCIOTHBIE OXIH,
3arpsi3HEHUE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, amtorpornHbie Moaudukamuu docdopa,
¢busnueckue u xumudeckue croiicrBa. Oxcua dochopa (V) u dhocdopnas kucnora, pusndeckue
U XUMHUYECKHE CBOWCTBa, mojydeHue. McmonpzoBanue ¢ochaToB B KayecTBE MHUHEPAIbHBIX
yIoOpeHui.

O6mmas xapakrepuctrka 31eMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
CTETIEHH OKHCICHHS. YTJEepoJl, aJUIOTPONHBIE MOIU(HUKALNHU, PACHPOCTPAHEHHWE B MPHUPOE,
¢du3nveckue U XUMHUECKUe cBoiicTBa. Ancopouus. KpyroBopot yriaepona B mpupoae. OKcusi
yriaepoja, ux GU3n4YecKue 1 XUMUIECKHAEe CBOMCTBA, IEMCTBUE HA )KUBBIE OPraHU3MBI, TIOJTy4YeHHUE
U TpUMEHEHHE. DKOJOTUYECKHE MPOOIeMBbl, CBsi3aHHBbIE ¢ okcuaoMm yriepoxaa (IV), rumoresa
r7100ABHOTO TOTEIJICHUS KIMMaTta, MapHUKOBBIA () (eKT. YToimpHas KHCIOTa M €€ COJH, WX
¢du3nveckne M XMMHUYECKHE CBOWCTBA, MOJIydeHHE W NpUMeHeHue. KaduecTBeHHas peakuus Ha
KapOoHAaT-MOHBI. Vcronb30BaHne KapOOHATOB B OBITY, MEJHUIIMHE, TPOMBIIINIEHHOCTH M CEIbCKOM
XO34ICTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSIX yriepoja (MeTaH,
9TaH, JITHJICH, aleTHJIeH, JTAaHOJN, TIHUIEPUH, YKCYCHas KHUCIOTa). [IpupoaHbIe HCTOYHHKH
YTI€BOA0POJIOB (YroJib, MPUPOAHBIN ra3, HePTh), MPOAYKTHI UX epepaboTku (OEH3UH), X POJIb B
OBITY M MPOMBINIUIEHHOCTH. [loHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OelKax,
yIJIeBOJaX — M HMX pPOJIM B KU3HHM 4YeIOBEKa. MaTepuallbHOE€ €IUHCTBO OPraHWMYECKUX U
HEOPraHUYECKUX COCTMHECHUH.

Kpemnunii, ero ¢usndeckue U XMMHYECKHE CBOWMCTBA, MOJIydeHHE M mpuMeHeHune. CoearmHeHUs
KpeMHHs B npupoje. Oomue npeacrasienus 06 okcuae kpemuus (IV) u kxpeMHHeBoOM KucoTe.
CunukaTel, UX HCHOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelmine crpoutenbHbIE
MaTepuaibl: KepamMuKa, CTEKJIO, IIEMEHT, O€TOoH, ene300eToH. [Ipobrmembr OGe3omacHOTO
MCIO0JIb30BAHUS CTPOUTENIBHBIX MaTepUajoB B MOBCEIHEBHOM KU3HH.

Xumuueckuii Ikcnepumenm:

U3ydYeHHe OOpa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHUE
KaueCTBEHHBIX pPEaKIuil Ha XJIOPUI-HUOHBI U HAONIOEHUE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpaxaromue (u3nueckue U XMMUYECKHE CBOWCTBA TajJOTEHOB M UX COEAWHEHUH (BO3MOXKHO
HCII0JIb30BAHME BHUJEOMAaTEpHalloOB), O3HAKOMJICHHE C oOpa3lamu XJIOpHAOB (TajloreHHJIOB),
O3HaKOMJIGHHE C oOpasuamMud cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), HaONMIOJeHHE TMpolecca OOyriiMBaHMsS — caxapa IoJ  JeiicTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, M3ydeHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON CepHOi
KHUCIIOTBI, TIPOBEJICHHE KAa4eCTBEHHOW peakIuy Ha Ccyib(paT-MOH M HaAOIMIOJeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMM a30Ta, (ochopa U UX COETUHEHHIA
(BO3MOKHO HCHOJB30BaHKUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U GocOpHBIX yI0OpEHUiA,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U HW3YYEHHE CBOWCTB amMMHuaka, IpPOBEACHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHHUS U (pocdaT-uOH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbIO (BO3MOXHO HCIIOJIH30BAHHE
BHUJICOMATEPUANIOB), H3yYCHHE MOJENeld KpPUCTAIMYECKHX pemeEToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOIECCOM aICOPOIIUU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTHUBOTA3a, MOJTyYeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYEeHHE CBOWCTB
YIJICKUCIIOTO Ta3a, MPOBEJCHHE KA4YeCTBEHHBIX peakinii Ha KapOOHAT M CHUIUKAT-UOHBI U
M3y4YeHHE TPU3HAKOB WX TMPOTEKaHHS, O3HAKOMJICHHE C TMPOAYKIHEH CHUIUKATHOM
MIPOMBIIIIJIEHHOCTH, PElIeHNe SKCTIEPUMEHTANBHBIX 3a71a4 10 TeMe « BaskHelIne HeMeTalTbl U UX
COEZIMHEHUS.



MeTaJuIbl M UX COEIMHEHUS

OO0mast XapaKTepUCTHKA XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHHMU WX TOJIOKCHHS B
IIepnoanueckoit cucreme xumudeckux sneMeHToOB J[. M. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenue meramioB. MerauMueckas CBA3b WM METaJUIMUECKas KPUCTAUIMYECKasl peméTka.
DNEeKTPOXUMHUYECKUN psAJl HampsokeHUd MeTauioB. Dusnyeckue M XMMHUYECKHE CBOWCTBA
MetauioB. O0mme crmocoObl moaydeHuss MeTauioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC
crocoObl 3amMTHl UX OT Koppo3uu. CraBwl (CTaslb, YyryH, AIOPAITIOMUHUH, OpoH3a) W HUX
MIPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH.

[[lerounble MeTauIbl: MoJiokeHue B l[leproauyeckoil cucreme XMMUYECKuX 3ieMeHToB J[. .
MenpeneeBa, CTpOCHHME HUX aTOMOB, HaxOXKJeHHWE B mpupoje. PU3NUECKHe U XUMUUYECKHE
cBOMcTBA (Ha mpuMepe HaTpus U Kayust). OKCUIBI M TUAPOKCUIBI HATPpUs U Kanus. [I[pumenenue
IIEJTOYHBIX METAJIJIOB M UX COCTUHECHHI.

[[leiouHO3EMENBHBIE METAUIBl MAarHuid W KaJbIMU: moJioxkeHue B llepumoamyeckor cucreme
xuMuueckux sneMmeHToB JI. M. MenneneeBa, cTpoeHHE MX aTOMOB, HAaXOXIACHUE B MPUPOJIE.
®uU3NYECKe U XUMHYECKHE CBOMCTBA MAarHusl M KajbliMs. BakHelnine COeIUHEHHS KaJlbIUs
(oxcun, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHESHHUSI.

AmromuHuil: osoxkenue B [lepuoanueckoi cucreme xumuyeckux anemeHToB Jl. 1. Menneneena,
CTPOCHHE aToMa, HaXOXJeHHWe B mpupojae. OU3nMUecKkrue U XUMUYECKHE CBOMCTBA ATFOMUHUS.
AmMdoTepHbIe CBOMICTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenune B Ilepuoanuecko cucreme xummudeckux snemeHtoB J[. M. Menneneena,
CTPOEHHE aTOMa, HaXOXKJAeHue B npupoje. Pusndyeckue 1 XUMUYECKUE CBOMCTBA Kee3a.
Oxcunpl, Tuapokcuasl u conn xkenesa (II) u xenesa (I11), ux coctas, cBOWCTBA U TTOJTy4YCHHE.
Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE ¢ OOpa3llaMM METAJUIOB M CIUIaBOB, MX (DU3MUYECKUMU CBOMCTBAMHU, HU3Yy4EHUE
PE3yIbTaTOB KOPPO3UH METAIIOB (BO3MOYKHO MCIIOIb30BaHHE BUICOMATEPHATIOB), 0COOCHHOCTEM
B3aUMOJICHCTBUSL OKCHJAA KalblUMsig M HaTpus C BOJOM (BO3MOXXHO HCIOJB30BaHUE
BUJICOMATEPUAIIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJBI, MpolEcca TOPEHHs XKeje3a B
KucIopoae  (BO3MOXHO  HCIOJb30BAaHUE  BUICOMATEPHANIOB), MPU3HAKOB  MPOTEKaHUS
KAaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbls, aIIOMHHUS, LIUMHKA, xene3a (II) u xenesza
(II1), memu (I1), HaGnroeHUE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHM MOHAMH HaTpHS,
Kanusi U KajbIus (BO3MOXKHO MCIOJB30BAaHUE BHUICOMATEPHANIOB), HCCIEAOBaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCUJIA AJIFOMUHUS U THAPOKCU/IA LIMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX 33]1a4 110
TeMme «BaxkHelllne MeTallyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKAaWIIas cpena

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YeI0BEKa. be3omacHoe NCnoib30BaHUE BEIIECTB
Y XUMHYECKUX peakiuil B ObITy. [lepBasi moMoIih Ipu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.
XUMHUYECKOE 3arpsi3HEHHE OKpYXarolend cpenpl (mpeAesbHas JOMyCTUMas KOHLEHTpauus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOieM.

Xumuueckuii Ixcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).
Mexcnpeomemnmnuie ceazu

Peanuzarust MexnpeaAMETHBIX CBA3EH IPU U3YyYEHUU XUMHUHU B 9 Kilacce OCYHIECTBIISIETCS Yepe3
WCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TMOHSATHHA, SBISIOIIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOmire ecTecTBEeHHO-HAy4YHbIE MOHATHS: HAYYHBIH (DAaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, Kiaccu(uKamusi, NepUOTUYHOCTb, HAONIOJCHNE, OHKCIEPUMEHT, MOJICIUPOBaHHE,
U3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA 3P (PEKT, TEXHOJOTHsI, MATEPHAIIBL.

@dwusmKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU], U30TOIBI, PaJNOAKTHBHOCTD,
MOJIEKYJIa, SJICKTPUIECKUN 3apsij, MPOBOAHUKH, IOTYIPOBOIHUKH, AUIICKTPUKH, (POTOIIEMEHT,
BEILIECTBO, TE€JIO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, pacTBOp, PacTBOPUMOCTbD,
KpHUCTaJNTHIECKas pemIéTKa, CIUIaBbl, (PU3MUeCcKue BEIUIHHBI, €TMHHUIIBI U3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, apixanwe, Ouocdepa, SKOCHCTEMa, MHUHEpPAIbHBIE YIOOpEeHUs,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadusa: atmocdepa, rumpocdepa, MUHEpaibl, TOPHBIE MOPOJbI, TOJE3HBIE HCKOTaeMbIe,
TOTUTMBO, BOJTHBIE PECYPCHI.

Conepma}me BOCIIUTATECJILHOI'O ITOTEHIIMAJIA YPOKa

® YCTAHOBJICHUEC JOBCPHUTCIbHBIX OTHOIICHUH MCXKAY YYUTCIEM MW Cro Y4YCHHKAMWU,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPHUATHIO y4alllUMHUCA TpeOOBaHMN W Mpoch0O yduTens,
MPUBJICYEHUIO WX BHHMMAaHMS K 0OCyXJaeMol Ha ypoke HH(OpPMAalM{, aKTUBU3ALMU HX
MMO3HABATEILHOM JICSITEIbHOCTH,

. MoOyKJIeHNE MIKOJIbHUKOB COOIOAAaTh Ha YPOKE OOIIECTIPUHSATHIE HOPMBI MOBEICHUS,
MpaBuyia OOIIEHUS CO CTapUIMMH (YUUTENSIMH) U CBEPCTHUKAMU (LIKOJIbHUKAMU), TPUHIUIIBI
y4eOHOH IUCHUITIIMHBI U CAMOOPTaHU3AINH;

. MIpUBJICUEHUE BHUMAHUS HIKOJBHUKOB K IIEHHOCTHOMY acHEeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus UX pabOThI € MOTYy9aeMOM Ha YPOKE COIMAIBHO 3HAUNMOW WHpopmarmein
— WHUIMUPOBAHUE €€ 00CYK/IEHUs, BHICKA3bIBAHMS YYALIUMUCS CBOEr0 MHEHHS 1O €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILICHUS;

. HCIIOJIb30BAHUE BOCIIMTATEIIBHBIX BO3MOYKHOCTEH COJEp)KaHMs YIeOHOTO TIpeIMeTa uepes
JEMOHCTPAIMIO JIETSAM TNPUMEPOB OTBETCTBEHHOI'0, TPAXKIAHCKOTO ITOBEICHUS, IPOSBICHUS
YEJIIOBEKOJTFOOMS U IOOPOCEPACUYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB IS YTCHUS,
3a/1a4 JJIs pereHus1, TPoOIeMHBIX CUTYallUi JjIsl OOCYKICHHSI B KJ1acce;

. MIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX POPM PabOTHI yUAIIMXCS: HUHTEIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIHUX TMO3HABATENIbHYI0 MOTHBAIMIO IIKOJIBHHUKOB; IUIAKTHYECKOTO Tearpa, TIJie
MOJIyYeHHBIE HAa YPOKE 3HAHHUS OOBITPHIBAIOTCS B TEaTPalIbHBIX MOCTAHOBKAX; JUCKYCCHIA,
KOTOpBIE JIAI0T yYalllUMCSI BO3MOXHOCTh TPHOOPECTH OIBIT BeICHUSI KOHCTPYKTUBHOTO JUAJIOra;
rpynmnoBoil paboThl Wi paboOThl B MapaxX, KOTOPHIE ydaT HIKOJBHUKOB KOMaHIHOUW paboTe u
B3aUMO/ICHCTBUIO C IPYTHUMH JI€ThMU;

° BKIIFOYCHUC B YPOK HUI'POBLIX IMPOLEAYP, KOTOPBIC MMOMOTAOT MOAACPKATH MOTHUBALIUIO
JIeTen K MOJIYYCHHIO 3HaHI/II>’I, HaJIaKUBAHUIO ITO3UTUBHBIX MEKINYHOCTHBIX OTHOIICHUM B KJacce,
IIOMOT'ar0T YCTAaHOBJICHUTO I[O6p0)i(eHaTeHBHOI>'I aTMOC(I)epLI BO BpEMs YpOKa;

° opraHu3anusa H_qu)CTBa MOTHUBUPOBAHHBIX HW JSPYAUPOBAHHBIX YYAIIUXCA Had HX
HCYCIICBAKOIIMMU OJHOKJIIACCHUKAMH, JAroliero MKOJIbHUKAM COIUAJIbHO 3HAYUMBIN OIIBIT
COTPYAHHUYCCTBA U B3aHMHOM IIOMOIIIH,

° HWHUIIUUPOBAHUEC U MMOAACPIKKA HCCJIeIOBATEIbCKOM AeSITEeIbHOCTH IIKOJbHUKOB B paMKax
peam3aliun UMU HHIAUBUAYAJIBHBIX U TPYIIIIOBBIX HCCICHAOBATCIBCKHUX IIPOCKTOB, YTO HACT
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IIKOJIPHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIIHOTO PEIIEHUS TEOPETUYECKON
npoOsieMbl, HABBIK T€HEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTO
OTHOIICHHUSI K YYXHM HIEsIM, OQOPMICHHBIM B paboTax APYrHX HCCIEeNOBaTENIe, HaBBIK
MyOJIMYHOTO BBICTYIJICHUS MEPE]] ayJUTOPUEH, apryMEHTUPOBAHUS M OTCTAUBAHUS CBOEH TOUKHU
3peHusl.

Ilnanupyemblie npeaMeTHbIE Pe3yabTAThl OCBOCHUS NMPOrpaMMbl 0 XUMUH
HA YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus

B cocraBe npeaAMETHBIX pe3yabTaTOB [0 OCBOEHUIO 00513aTEILHOTO COJIEPKaHNUsl, yCTAHOBIEHHOTO
JTaHHOM (eneparbHON paboyveil MporpaMMoi, BBIIEISIOT: OCBOEHHBIE O0YUaIOIIUMUCS HAydHBIE
3HAHMS, YMEHUS U CHOCOOBI AEWCTBUM, cHelU(pHUUEcKUue I MPeIMETHON 00macTu «XuMus»,
BU/JIbl JESTEIbHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUS, €r0 MHTEpIIpEeTaliy, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX M HOBBIX cuTyauusx. K koHIy oOyuyeHus B 8 kiacce
MpeIMETHbIE pe3ysbTaThl Ha ©0a30BOM YpPOBHE JAOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Yy
oOyyaroumxcs yMeHHH:

*  pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSITUHA: aTOM, MOJIEKYyJa, XMMHUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMecCh (OJHOpOAHAs H
HEOJHOPOJHAsI), BaJE€HTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas W MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast 10Ji1 XUMHUYECKOTO dJIEeMEHTa
B COCIMHEHHH, MOJISIPHbIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
IEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peaklus, KIacCupuKarys
peaKUMii: peaklui COCAUHEHUS, PEaKLUN PA3JIOKEHUs], PEaKIMK 3aMEILEeHHs], PeaKI1H
00MeHa, K30- M YHJI0TEPMUUYCCKHE PEaKINH, TeII0BON 2PPEKT peakIuu, siapo aToma,
JIEKTPOHHBIA CJIOM aToMa, aToMHas OpOUTalb, paguyc aToMa, XMMHUYECKas CBA3b,
NOJIApHAsl M HEMOJIIpHAs KOBAJIEHTHAs CBSA3b, MOHHAsl CBA3b, MOH, KATHOH, aHMOH,
pacTBOp, MaccoBas J10JIs BellleCTBa (IPOLIEHTHAsI KOHLIEHTPALUs) B pacTBOPE;

*  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX HOHATUI M IPUMEHSTH 3TH
MOHATHUS MPU OIMCAHUY BEILECTB U UX IPEBPALCHUH;

* UCMOJb30BATh XUMHUYECKYIO CHUMBOJMKY JJIs COCTaBJIeHHs (OpMYT BELIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

* ONpeAeNisITh BAJIEHTHOCTb aTOMOB 3JE€MEHTOB B OMHApHBIX COEIUHEHUSX, CTEIEeHb
OKHCIICHHMSI JJIEMEHTOB B OMHApPHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpeNieNIEHHOMY KJlacCy CO€IMHEHMH 1o ¢opMmyniaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U HOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;

* packpbiBaTh cMbici [lepuonnmyeckoro 3akona JI. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHa ABOTazipo;

* ONHCHIBaTh M XapakTepuszoBaTh TabmuuHyio Gopmy Ilepuoanyeckoit cucremsbl
XMMUYECKUX 3JEMEHTOB: pasivuaTh MOHATHUSA «IJIaBHas MNoArpymmna (A-rpynmna)» u
«mobounass moxarpynna (b-rpymma)», Manble u OojblIMe HEpUOIbl, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKHX
anemeHToB Jl. 1. MenneneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4YHCIO DICKTPOHOB H
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);
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KJIACCU(UITUPOBATh XUMHYECKHUE JIEMECHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHYCCKUE
peakuuu (IO 4YUCIYy U COCTAaBY Y4YacTBYIOIIMX B PEAKI[MU BELIECTB, MO TEIUIOBOMY
abdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIacCOB,  TOATBEP)KJasi  ONHUCAHME MPUMEpPaMU  MOJIEKYJISAPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Ka4ECTBEHHOTO COCTaBa,
BO3MOKHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JINYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYISIPHYIO I MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 (popMylie COETUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSTh OCHOBHBIC OIEpAIlUU MBICIUTEIBHON JESTEIHbHOCTH — aHaJUu3 M CUHTE3,
CpaBHEHUE, 00001IcHHE, CHCTEMAaTH3aIlHIO, KJIaccu(uKauio, BBISIBJICHHE
MIPUIUHHO-CJICJICTBEHHBIX CBSI3€M — JUISI M3yYEHUsI CBOWCTB BEIIECTB U XUMHUYECKUX
peaKIuii, eCTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOJI0IeHNEe, U3MEPEHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

CIIETIOBaTh IIPaBUJIAM MOJIb30BAHUSI XUMHYECKOU MMOCYAO0M 5
1ab0paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBUIaM OOpAIeHHsI C BEIIECTBAMU B
COOTBETCTBUHU C MHCTPYKIMSIMU TIO BBITIOJIHEHHIO JA0OPATOPHBIX XUMUYECKHUX OTBITOB
M0 TIOJIYUCHHIO W COOMpPAaHMIO Ta3000pa3HbIX BeEMIeCTB (BOJOPOJa W KHCIOPOJaA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHONM MacCOBOM [0JIEl pPacTBOPEHHOTO
BEIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO
pPacTBOPOB MIENOYEH W KHUCJIOT C TOMOIIBI0 HMHIAMKATOPOB (JIakmyc, (eHOI(TAICHH,
MeTtuiopawx u Apyrue). K xoniy oOyuenus B 9 kJjacce npeaMeTHbIE pe3ylbTaThl Ha
0a30BOM ypOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHUMN:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATUN: XUMUYECKHH SJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTbD,
ANIEKTPOOTPHUIIATENILHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas pPEaKIHs, XUMHYECKas
CBsI3b, TEINIOBOM 3PQEKT peakiuu, MOjb, MOJSPHBII 00BEM, PacTBOp, AMEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMALMS, pPEaKIMd HOHHOTO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, oOpaTHUMble M HEOOpaTUMBbIE pPEaKIHH,
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIICHHE, aIOTPONHs, aM(pOTEpPHOCTh, XUMHUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, METaJUIMYEeCKas), KpUCTAINIMYecKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, TMpeAeabHO AO0MyCcTUMAas
koHuentpamus [1/IK Bemecta;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH U NPUMEHSTH 3TH
MOHATHUS NPU OMMCAHUU BELIECTB U UX MPEBPALCHUN;
WCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJsi COCTaBlieHUs (GOpMyd BEIIeCTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;
ONpeNeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JJIIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEUIECTB K OINpPEACIEHHOMY
KJIacCy COEAMHEHUU 1Mo ¢GopMynaMm, BHUJ XUMHUYECKOUW CBsI3U (KOBAJICHTHAs, WOHHAs,
MeTa/indeckasi) B HEOPraHMUYECKUX COCOUHEHMSIX, 3apsi HOHAa M0 XUMUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKHX COCIMHEHHM, THIT

KpI/ICTaHHI/IquKOI‘;I peI_HéTKI/I KOHKPCTHOT'O BCIICCTBA,
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packpsiBaTh cmbica [lepuoaumueckoro 3akoHa J[. M. Menaeneesa u 1EMOHCTPUPOBATH
€ro OHMMAaHME: ONHCHIBATh U XapaKTepu30BaTh Tabnuunyo ¢opmy Ilepuonndeckoit
CHUCTEMBbl XMMHYECKUX DJEMEHTOB: pa3inyaTh TMOHATUSA «TJIABHAs MOATPYIIa
(Arpynma)» u «mobounas mnoarpymma (b-rpymma)y, mansie n OonbIINME TEPHOMIBI,
COOTHOCHTBH 0003HAa4YEHUsI, KOTOPbIE UMEIOTCS B IEPUOIUIECKOM TaOIHnIIe, C YUCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa,
oO11ee 4MciIo AIEKTPOHOB U pacHpeieiIeHHe UX MO 3JEKTPOHHBIM CJ0SIM), OOBSICHSTD
oOmue 3aKOHOMEPHOCTH B HM3MEHCHHHM CBOWCTB JJIEMEHTOB M HMX COCIWHEHUU B
[pesienax MajbIX EPUOJIOB U IVIaBHBIX MOJArPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(UIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA, XMMHUECKHE
peakuuu (10 YUCIY U COCTAaBY YYacTBYIOIIMX B pPEaKLUUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME U CHEIU(PHUUECKHE XHUMHYECKHE CBOWCTBA
MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPK/Iasi ONMMCAHUE TIPUMEPAMH MOJIEKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON TUCCOIMAIIMU KUCIIOT, IEJI0YEH U COJIEH,
MOJIHbIE U COKpAIll€HHBbIE YPAaBHEHUSI peakiil HOHHOTO 0OMEHa, ypaBHEHHS peaKIMid,
MOATBEPKAIOIIUX  CYLIECTBOBAHUE T'€HETUYECKONW CBSI3M MEXIy BelIeCTBaMH
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMylie COeTUHEHHs, MACCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOI peakiuu;

coOnroAaTh MpaBuiia TOJIb30BAHUS XMMHUYECKOM TOCYyIoM U J1abopaTOpHBIM
o0opynoBaHueM, a TakKe MpaBuia oOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
HWHCTPYKIUHUSMHU MO BBITIOJHEHHIO TAOOPATOPHBIX XMMHUECKUX OMBITOB 10 MOJYYESHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKA U YTIJIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, MOITBEPKIAIONINEe KaYeCTBEHHBIH COCTaB Pa3IMYHbBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOpHUA-, Opomua-, MoauA-, kKapboHat-, docdart-,
CWJIMKAT-, cynb(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHS U HOHBI H3YYE€HHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX BEIIECTB;
MIPUMEHSITh OCHOBHBIC OMNEpPAllMU MBICIUTENBHON AEATEIbHOCTH — aHaIW3 U CUHTE3,
CpaBHEeHHE, 0000IlIeHHEe, CHCTEeMATHU3alUI0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBs3e — Ui W3y4eHUS CBOMCTB  BEIIECTB M  XHMHUYECKUX  PEaKIIHid,
€CTeCTBEHHOHAYYHbIE METO bl IO3HAHUS — HAOII0/IeHNe, U3MEepEeHHe, MOIETUPOBAHUE,
IKCMIEPUMEHT (peaabHbI U MBICJICHHBIN).
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TemaTnueckoe mJIaHupoBaHue 8 Kjace

Ne n/m | HaumeHoBaHue pa3iesioB Koun4yecTBo yacos
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS 21
2 Baxneiimme npeacraBuTeIM HEOPraHM4EeCKUX 31
BEIIECTB
3 [Tepuoanueckuii 3akon u [lepuoanueckas cucrema 16
xuMmuueckux anementoB . . Meneneena.
Crpoenue aToMOB. XUMHYECKas CBSI3b.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE PEAKIIHH

HUTOIO | 68

TemaTuyeckoe niiaHnpoBanue Yxkiaace

Ne n/m | HaumeHoBaHue pa3aesioB KoauuecTBo yacos

1 BemecTBo 1 XuMH4Yeckne peakiuu 17

2 Hemeraiuiel 1 UX cOeqUHEHUS 26

3 Merasuisl ¥ UX COEIUHEHUSI 21

4 XuUMHS ¥ OKpY>KaroIas cpeia 4
HUTOTI'O | 68

HopMbl 1 KpuTEepUM OLleHNBAHUS Y4YAIIMXCH

Pe3ynbratbl 0OydeHHMs XUMHUHM JOJDKHBI COOTBETCTBOBATH OOLIMM 3ajadaM NpeaMeTa u
TpeOOBaHMSM K €r0 YCBOCHHIO.
Pe3ynpraTel 00y4eHHs OLEHUBAIOTCA MO NATHOAUIBHOM cucTeMe. [Ipu OlleHKe y4HTBIBAIOTCS
CIIeTyolIe KaueCTBEHHBIC ITOKA3aTeNI OTBETOB!
* rIyOMHA (COOTBETCTBUE U3YYEHHBIM TEOPETHUECKUM 0000IIIEHUSIM);
*0CO3HAHHOCTh (COOTBETCTBHE TPEOYEeMbIM B INPOrpaMMe YMEHHUSM NPUMEHSTh MOIy4EHHYIO
uH(pOpMaIINIO);
*[10JIHOTA (COOTBETCTBHE O0BEMY ITPOrpaMMbl M HHGOPMAIUK yIeOHHKA).
IIpu o11leHKE YUUTHIBAIOTCS YMCIIO U XapaKTep OMMNOOK (CyIIECTBEHHbIE NIH HECYILIECTBEHHBIE).
CymiecTBeHHbIe OMIMOKM CBSI3aHBl C HEJAOCTAaTOYHOM TIIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HarmpuMep, YYeHUK HETIPaBHJIBHO yKa3ajl OCHOBHbIE MPU3HAKH MOHATUH, SIBICHUH, XapaKTepHbIe
CBOMCTBA BEIIECTB, HEMIPABUIBLHO c(HOPMYIMPOBAI 3aKOH, MPAaBWIIO U T.J. WM YYEHHK HE CMOT
IPUMEHUTh TEOPETUUECKUE 3HAHUS JUIsI OOBSICHEHUS U MpeJCKa3aHus SBJICHUH, YCTAaHOBICHUH
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€H, CPaBHEHUS U KJIacCU(UKAIIUY SIBIICHUH U T. I1.).

14




HecymiecTBeHHble OINOKK ONPENEIAIOTCS HEMOJIHOTOW OTBETAa (HallpUMeEp, YIYLIEHUE U3 BHUJA
KaKoro-Jm0o HeXapakTepHOTO (hakTa IMpH ONKMCAHUHU BEIIECTBA, porecca). K HUM MOKHO OTHECTH
OTOBOPKH, OTIMCKH, JOMYIIEHHBIE 10 HEBHUMATEIBHOCTH (HaIpUMep, Ha JBa U 0ojiee ypaBHEHUN
peaknuii B HIOJTHOM HOHHOM BH/JIE JIOTYIIEHA OJHa OIIiOKa B 0003HAYCHUH 3apsjia HOHA).
Pe3ynbrarel 00yueHHs] IPOBEPSIIOTCS B MPOLIECCE YCTHBIX M MUCbMEHHBIX OTBETOB y4alllMXCs, a
TaKKe MPH BBITOJHEHUU UMU XUMHUYECKOTIO 3KCIIEPUMEHTA.

Ounenka ycTHOIo oTBeTa

OT1merka «5»:

* OTBET IIOJIHBINA U IIPaBUJIbHBIM HA OCHOBAHWH N3Y4YEHHBIX TEOPHH;

* MaTepHANl M3JI0KEH B OINPEIEICHHOM JIOTUYECKOM MOCIEA0BATEIBHOCTH, JINTEPATyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

OtrMmerka «4»:

* OTBET MOJHBIA U IPAaBUIIbHBIN HA OCHOBAHUH M3yYEHHBIX TEOPHIL;

* MaTepUaIl U3JIOKEH B OINPEACIICHHON JIOTUYECKOM MOCIEN0BATENIBHOCTH, IIPU 3TOM JIOIYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPaBJICHHBIE [0 TPEOOBAHUIO YUUTEIS.

OT1merka «3»:

* OTBET TMOJHBIA, HO MpPH 3TOM JIOMYIIEHA CYIIECTBEHHas OIIMOKAa WM OTBET HEIOJIHBIMH,
HECBSI3HBIN.

OTmerka «2»:

*IIpM OTBETE OOHAPYKEHO HENOHMMAaHUE YJalllMMCS OCHOBHOTO COJAEp)KaHUS YydeOHOro
MaTepualia Win JOMYIIEHbl CYIECTBEHHbIE OIIMOKU, KOTOPhIE yJallluiCcsl HE MOXKET UCIIPABUTh
IIPY HABOJAIIMX BOIPOCAX YUUTEIIS.

OuneHkKa 3KCNepuMeHTAIbHBIX YMEHHH

OreHka cTaBUTCA Ha OCHOBAaHUM HAOJIOAEHUS 32 YJallUMKCS U IUCbMEHHOTO OTYEeTa 3a paloTy.

OT1merka «5»:

* pa0oTa BBINOJIHEHA OJHOCTHIO U NIPABUIILHO, C/IEJIaHbl IPaBUJIbHbIE HAOIIOIEHHS U BBIBOJIBL; *
HKCIEPUMEHT OCYIIECTBJICH M0 IUIaHY C Y4€TOM TEXHMKHM O€30IacHOCTH M NpaBMil pabOThI C
BElECTBaMU U 000pYI0BaHUEM;

* [IPOSIBJIEHBl OPraHU3alMOHHO-TPYJOBbIE YMEHUS (MOIJEPKUBAKOTCS YUCTOTA paboyero mecra
U TIOPSIJIOK HA CTOJI€, SKOHOMHO HUCIOJIB3YIOTCSl PEAKTUBBI).

OrMmerka «4»:

* paboTa BBINOJHEHA MPABUWIBHO, CJEJIaHbl IPaBUIbHbIE HAOMIOACHUS U BBIBOJbI, HO IPU 3TOM
HKCIEPUMEHT MPOBEJICH HE MOJHOCTBHIO MM JOMYIIEHbl HECYILIECTBEHHbIE OLIMOKU B padoTe C
BellleCTBaMU 1 000pyJJOBaHUEM

Ormerka «3»:

* paboTa BBINOJIHEHA NPAaBUJIBHO HE MEHEE YeM HAIOJOBHUHY WJIM JIOMYyIIEHa CYLIECTBEHHas
olMOKa B X0JI€ KCIIEPUMEHTA, B 00bACHEHUH, B 0pOpMIIEHHH pabOThl, B COOIIOAEHUH MPaBUII
TEXHUKU 0€30MacHOCTH MpH paboTe ¢ BellecTBaMH U 000pyJJOBaHUEM, KOTOpas HCHpaBISETCs
10 TpeOOBAHUIO YUUTEIIS.

OTmeTka «2»:

* OMyIeHbl 1Be (M Oosiee) CylIecTBEHHBbIE OUIMOKM B XOJ/€ PKCIIEPUMEHTa, B OObSICHEHUH, B
odopmieHnn paboThl, B COOII0AEHUH PABUJ TEXHUKU 0€3011aCHOCTH IIPU padoTe C BEIIECTBAMHU
1 000pyI0BaHUEM, KOTOPbIE YJalllUiCsl HE MOXKET UCIPABUTH JIaKe MO TPEOOBAHUIO YUUTEIIS.
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Ounenka yMmeHHMil pemiaThb 3KCIEPHUMEHTAJbHbIE 3324l
OTMeTKa «5»:
* [UIaH PEIICHUS! COCTABJICH MPABUIILHO;
* MPaBUJIHLHO OCYIIECTBJICH MOJ00P XMMHUYECKUX PEaKTUBOB U 000PYIOBAHUS;
* JJaHO IOJIHOE OOBSICHEHUE U CACIAHbBI BHIBOLI.
OTMmeTKa «4»:
* [UIaH PEIICHUSI COCTABJICH MPABUIILHO;
* IPAaBWJIBHO OCYIIECTBJICH MMOAOOP XHMHUYECKUX PEAKTUBOM H OOOpYIOBaHUS, MPU 3TOM
JOTYIIIEHO He OoJiee ABYX HECYNIECTBEHHBIX OIMMUOOK B 00BSICHEHUH M BBIBOIAX.
OtMmeTKa «3»:
* [UIaH PEIICHUS COCTABJICH MPABUIILHO;
*IIPaBWJIHHO OCYIIECTBIICH MOJ00p XUMHUYECKHUX PEAKTUBOB M OOOPYAOBaHUS, HO JOMYIIEHA
CYIIIECTBEHHAs OmMOKa B OOBSICHEHUH U BBHIBOJIAX.

OTmeTka «2»:
* TOMYIIEHbI /1B (1 Oosiee) OMIMOKKU B IJIaHE pEIIeHHUs, B MM0JA00OpEe XUMUYECKHX PEaKTUBOB U
000pyI0BaHUs, B 0OBbSICHEHUH U BHIBOJIAX.
Ouenka ymeHuii pemiath pacdyetrHblie 3aaa4u OTmerka
«5»:
*B JIOTMYECKOM pacCyXJE€HHU M pElIeHWH HeT OIMOOK, 3ajaya pelleHa palHoOHAIbHBIM
CHOCOO0M.
OTmeTka «4»:
*B JIOTUYECKOM pPaCCYKJICHHUH U PEIICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/Jada pelleHa
HepaIrmoHAIBHBIM CIIOCOOOM WJIH JIOIYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIHMOOK.
OT1meTka «3»:
*B JIOTHYECKOM DPACCYKJICHUH HET CYIIECTBEHHBIX OIMOOK, HO JAOIMYIIEHA CYIIECTBEHHAs OIINOKa
B MaT€MaTHYECKHUX pacyeTax.
OTmeTka «2»:
*MMEIOTCSI CYILIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYXJCHUH U B PEILICHUU.
OuneHka NMCbMEHHbIX KOHTPOJbHBIX PadoT
90% u 6oyiee — OTMETKA «5»;
70%-89%— otmeTka «4»;
50%-69%— otmeTka «3»;
MeHee 50%— oTmeTka «2».
[Ipn omueHKe BBINOJHEHUS MUCHMEHHOW KOHTPOJBHOW paboThl HEOOXOAMMO YYUTHIBATH
TpeboBaHUs eAMHOTO opdorpaduueckoro pexruma.
Onenka TecToBbIX padoT
TecTsl, cocTosiIMe U3 MSITH BOIPOCOB MOKHO HUCIIOJIB30BATh MOCIIE U3YUEHHS KaXX10I0 MaTepuala
(ypoxka). Tect n3 10—15 BonpocoB HcIob3yeTcs A1 Nepuoauueckoro koutposis. Tect uz 20—
30 BOIpOCOB HEOOXOIUMO HCIIONIB30BATh JUISI UTOTOBOTO KOHTPOJIS.
[Ipu o1leHMBaHNUU UCTIONIB3YETCS CIEAYIONIAs IIKaa: JUIsl TECTa U3 MSATH BOIIPOCOB
* HET OIMUOOK — OTMETKA «5»;
* 0JIHA OIIMOKA - OTMETKA «4»;
* IBE OMIUOKH — OTMETKA «3»; * TPHU OIIHOKH — OTMETKa «2».
st tecta u3 30 BOIpoCoB:
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* 25,5—30 mpaBuiIbHBIX 0TBETOB (85% 1 OoJlee) — OTMETKA «5»;

» 20—25 npaBuibHbIX 0TBETOB (70%-84%)— oTMeTKa «4»;

* 15—19 npaBuibHbIX 0TBETOB (50%-69%)— oTMeTKa «3%;

* MeHblIe 14 npaBuIbHBIX OTBETOB (MeHee 50%)— oTMeTKa «2».

Ouenka pegepara

Pedepat oneHuBaeTcs o CIEAYIOIIUM KPUTEPHSIM:

* coOoIeHNe TPeOOBAHUH K €ro 0(hOPMIICHUIO;

* He0OXOAMMOCTh M JOCTaTOYHOCTH JUIS PACKPBITHS TEMBl NMPUBEIECHHOW B TEKCTe pedepara
nHpOpMaNnu;

* yMEHHE Ydalierocs cBoOOIHO U3JaraTh OCHOBHBIE HJIEH, OTPAKEHHBIE B pedepare;

* CIOCOOHOCTh ~ yYalllerocsi MOHATh CYTh 3aJ[aBaeMbIX WICHAMH AaTTECTAIlMOHHOW KOMHUCCHU
BOTIPOCOB ¥ C(hOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Y4eOHo-MeTOAMYECKOe o0ecneueHue 00pa3oBaTeIbLHOIO Ipouecca
Oo0pa3oBaTesibHbIE YUeOHbIEe MATEPUAJIBI AJIs1 YYEHHKA
Pymzutuc I'.E., ®enbaman @.I'. Xumus, 8 kiacc, -M.: [Ipocsemenne,2015.
Pymsutuc I'.E., ®enbaman @.I'. Xumus, 9 knacc, -M.: [Ipocsemenue,2018
MeTtoauuecKne MaTePHAIbI ISl YIUTEJIst
Pynzutuc I'.E., ®enbaman @.I'. Xumus, 8 kiacc, -M.: [Ipocemenue,2015.
Pymzutuc I'.E., ®enbaman @.I'. Xumus, 9 knacc, -M.: [Ipocsemenue,2018

Hudposbie 06pazoBaTebHbIe pecypchl H pecypebl cetu UHTEpHeT
Poccuiickas anekTpoHHas mkona -

xiacc https://m.edsoo.ru/00adb33c

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

https://m.edso0.ru/00ael1750

https://m.edsoo.ru/00ae35e6
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