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1. IOACHHUTEJIBHASA 3AITMCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 0OIIEr0 0Opa30BaHUsI COCTaBI€HA HA OCHOBE TpeOOBaHMI K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 00Imiero o0Opa3oBaHUS,
npeacraBieHHbix B ®I'OC 00O, a Takke Ha ocHOBe (emepanbHOW pabodei MporpaMMbl BOCTIMTAHHUS U C
y46TOM KOHIENIMN TMPENoJaBaHusl y4eOHOro mpeamera «XHUMHUsS» B 00pa30BaTEIbHBIX OpraHU3aAIUsIX
Poccuiickoit @eneparuu.

[IporpamMma mo xumuu Ja€T MPEACTABICHUE O IEAX, OOmeH cTpaTrermu OOY4YCHHsS, BOCIUTAHHS H
pa3BUTHA O0OydaloIIUXCsl CPEACTBAMHU Y4eOHOro IMpeiMeTa, YCTaHABIMBAeT 00s3aTeNbHOE MPEAMETHOE
coJiepKaHue, IpelycCMaTpUBaeT pacipeiesieHue ero mno KjiaccaMm M CTPYKTYPUpPOBAaHHE MO pasjesiaM U TeMam
[IporpaMMbl 0 XUMHUH, ONpPEIEsAeT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTUKU COIEPKAHMS,
PEKOMEHIyEMYIO TOCJIEI0BATEILHOCTh U3YUYEHUS XUMHH C YU4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0YYaroIIMXCs, ONpenessieT BO3MOXKHOCTU
mpeaMeTa JUIsl peaiu3aiuy TPeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUA, a TaKke TpeOOBaHMM K pe3ylbTaraM OOY4YeHHs] XMMHHU Ha ypOBHE
IeNed M3ydeHUsl MpPEeAMETa M OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW ACSITEIHLHOCTH OOYYaromIerocs o
OCBOEGHUIO YUeOHOIO COJIePIKaHHUS.

3HaHME XUMHUHU CIYXKUT OCHOBOM g (QOPMHUPOBAHUS MHUPOBO33PEHHS OOydalolerocs, €ro
MPEJCTABICHAA O MaTEepPHATLHOM CIWHCTBE MHpPA, BAXKHYIO POJb UIrPaloT (QOpMHUpYyEMbIe XUMHUEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX PHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
IO0ANBHBIX TPOOJIEM YCTOWYMBOTO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUUECKOW, MHUIIEBOM U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajn3aluu BOZMOKHOCTEH A caMOpa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH, €€
oOmieit u (yHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUpPOBAHUE MBIIUICHUS M TBOPUYECKUX CMOCOOHOCTEH OOy4aroIuxcs, HaBBIKOB HUX
CaMOCTOATENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH, OKCIEPUMEHTAIBHBIX W HCCIEAOBATEIIbCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPO(GECCHOHATHLHON JesITEeNbHOCTH;

3HAKOMHUT CO CHEeNM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPUPOJBI M YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHMH €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIIuXcs;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPO/IE,
K U€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00YyJarOIIXCS.

JlanHble HampaBlieHHWs B OOYYEHMHM XHUMHUU OOECTEUUBAIOTCSA CHENU(PUKON COoIepKaHUS Yy4eOHOTOo
npeaAMeTa, KOTOPBIA SIBISETCA TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaX€HHEM O0a30BOM HayKHM XUMUU Ha
OnpeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumunm Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUsI OPUEHTHUPOBAH HA OCBOEHHE O0YJArOITUMUCS
CUCTEMBbI TEpPBOHAYAIbHBIX MOHATHM XUMHH, OCHOB HEOPraHMYECKONM XHMHUHM U HEKOTOPBIX OTIAEIbHBIX
3HAYUMBIX TOHSATUIA OPraHUYECKOU XUMUHU.

CtpykTypa colep:KaHus MPOrpaMMBbl IO XMMHUHU C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO/Aa K e
m3ydeHnto. ComepxaHue CKIAIbIBACTCS U3 CHCTEMBI MMOHATHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XuMudeckoi peakmuu. OO0e OSTH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO TPUHIUIY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— MpeACTaBlIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIUPHUYECKU TMOJYUYEHHBIX U OCMBICIECHHBIX
(akToOB, pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYroMmy, BBIMONHSS (PYHKIHUU OOBSCHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHE TPOrpaMMbI MO XHMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHHUS O XUMHUYECKOU
COCTABJISIIOLIEH HAay4HOW KapTUHbI MUpa B JIOTMKE €€ CHCTEMHOM NIPHUPOAbI, LIEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMuu IpOUCXOAUT C MPUBIICYEHUEM 3HAHUM U3



paHee M3Yy4YeHHBIX Y4eOHBIX mpeameToB: «Oxpyxkawomuii mMup», «buomnorus. 5—7 kmaccel» u «dusuka. 7
KJ1acey.

[Ipy u3ydyeHHH XUMUU MPOUCXOIUT (HOpPMHpOBAHHE 3HAHUNM OCHOB XMMHUYECKON HayKu Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMUS, TNMPAKTHUECKOW JEATEIILHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHI. 3a7auya y4eOHOTO MpeIMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEHIIMX (AKTOB, TOHATHHA, 3aKOHOB M TEOPETHYECKUX TIOJOKEHUH, JOCTYHHBIX 00O0OIIEHUI
MHPOBO33PEHUYECKOT0 XapaKkTepa, si3bIka HayKH, B MPUOOIIEHNHN K HAYYHBIM METOJIaM MO3HAHUSA MPU U3YUCHHUH
BEIIECTB M XUMUYECKUX PEaKIHii, B HOPMUPOBAHUH U PA3BUTUHU NIO3HABATEILHBIX YMEHHUN U UX MPUMEHEHHUH B
yueOHO-TI03HABATEIbHON U Y4eOHO-HCCIEI0BATEIbCKON JESTEIbHOCTH, OCBOCHHU NpPaBHI 0E30MacHOTO
oOpalleHus C BEIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHMs BaXXHOE 3HAUCHHUE MPUOOPENN TaKue
LIEJIH, KaK:

— (QopMupoBaHHWE HMHTEIUIEKTYalIbHO DPa3BUTOM  JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY NPUHSATHIO PpEHICHUH, CIIOCOOHOM amamTupoBaThCsi K  OBICTPO
MEHSIOIUMCS YCIIOBUSIM YKU3HU;

— HamnpaBJICHHOCTh OOYYEHHS HAa CHCTEMATHYECKOE MPHOOIICHHE OOYYaIOUIMXCS K CaMOCTOSATEIbHON
MO3HABATENIbHON JAESITETbHOCTH, HAYYHBIM METOJaM TMO3HaHWs, (OPMHUPYIOIIMM MOTHBAIUI0 U pPa3BUTHE
CHOCOOHOCTEH K XUMUHU;

— obecrnieueHre YCIIOBUH, CIIOCOOCTBYIONIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS ONBITA Pa3HOOOpPa3HOMN
NEeSTeNIbHOCTH, TMO3HAHHUA M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIINX
YHHUBEPCAIbHOE 3HAUYEHUE IS PA3INYHBIX BUIOB JIESTEILHOCTH;

— (hopmupoBanue obmen GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHHS U OIIBIT, TIOJTY4YEHHBIC TIPU H3yYCHUH
XUMHH, TPUMEHSITh UX MPU PEUICHUH MTPOOJIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM JEITEIbHOCTH;

— (opMHUpOBaHHE Yy O0YYAIOIINXCS T'YMAaHHUCTUYECKAX OTHOUICHUH, TTOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HaHUM A7 BBIPAOOTKU HKOJIOTHUYECKH I€J1IeCO00pa3HOro MOBEAECHUS B OBITY M TPYJOBOH AEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH MTPUPOTHON CPEJIBI,

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha OCHOBE
YCBOEHHS O0IIEYeTOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoduiIs M HANpaBIeHHOCTH
JanbHeHero ooy4yeHus.

OO1iee ynciio 4acoB, OTBEACHHBIX AJIS U3YYEHMs] XMMHHM Ha YPOBHE OCHOBHOTO OOLIero oOpa3zoBaHUS,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

CornacHo y4eOHOMY IIaHy Ha u3ydeHue Oxumuu B 8 W 9 Kiaccax oTBoauTcs: 68dacoB(2 yaca B
Hezento; 34 yueOHbIX Henenb). CoriacHo rofloBOMYy KajleHAapHOMY y4eOHOMY rpadUKy U pacliiuCaHUIo
3anatuil B MBOY Hosousanosckoit COLI 3epHorpaackoro paitona Ha 2024-2025 yueOHBIH 1o/l BO3MOXKHO
KOpPpEKTUpOBKa pabouell MporpaMMbl B CBSI3U C Mpa3AHUYHBIMM JHSMH, BbINAAIONIMMU HA JHU MPOBEACHUS
ypokoB. Pabouas mporpamma mo xumuu B 8 m 9 kmaccax Oyner mpoiinena 3a 65 dacoB. KoppekTuposka
MIPOrpaMMbl BHECEHA 3a CUET YIUIOTHEHMsI IPOTPaMMHOI0 MaTepuaa.

2.COAEP)KXAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/IbHbIe XUMUYECKHE MTOHSITUSA

[Ipeamer xumuu. Ponb XUMHMM B KM3HHM Ye€JIOBEKa. XHUMHsS B CHUCTEME HayK. Tena W BellecTBa.
®du3nyYecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTtosHue BemecTB. [[oHsATHE 0 MeTOmax MO3HAHUS B XHMUHU.
UYucrele BemecTBa 1 cMecu. CriocoObl pa3aesieHus: CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AJIeMEHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie U CloXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas Gopmyna. BageHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemlectB. OTHOcUTeNbHas aroMHas Macca. OTHOCHUTENbHAasE MOJIEKYyJisspHas Macca. MaccoBasi 101
XHMHYECKOT'0 3JIEMECHTA B COCTUHCHHU.

KonuuectBo BemectBa. Monb. Momsipuas macca. B3auMocBs3p KoIMuYecTBa, MacChl M YHUCIA
CTPYKTYPHBIX €IUHUII BenecTBa. Pacu€Trl Mo hopmynaM XUMUYECKUX COCTUHECHUM.



Pu3znuecKkue U XUMHYECKHUE SIBJICHUS. XMMHAYECKAsl peakus U €€ IpU3HaKU. 3aKOH COXPAaHEHHUs MACChI
BelecTB. XuMHUYecKkue ypaBHeHus. Kriaccudukamuss XUMHUECKUX pPEAKIHUi (COSAMHEHUS, Pa3IOKCHHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOH, mpaBuiamMu paboThl B jabopaTopuu U mpuéMamMu OOpalieHUs C
na0opaTOpHBIM 00OPYAOBAaHHEM, H3YYE€HHE M ONUCAHHWE (PU3MUECKUX CBOMCTB 00pas3OB HEOPraHUYECKUX
BelIeCTB, HaOM0AeHne Pu3nyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUpPaHHUe caxapa B CTYIKE, KUIICHUE U
KOHJICHCALIUSI BOJbI) M XUMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBHUE
Mela C KHUCJIOTOW) SsIBJICHHM, HAONIOJEHHWE W OINUCAaHUE TPU3HAKOB NPOTEKAHUS XHUMHUYECKUX pPEaKIHii
(pa3noxeHue caxapa, B3aMMOJACHUCTBUE CEPHON KHCIOTHI C XJOPHIOM Oapus, pas3siosKeHUE TUIPOKCHIA MEAU
(I1) mpu HarpeBaHuu, B3auMojIeiicTBHE keje3a ¢ pacTtBopoM comu meau (1), uzydenne croco6oB pasaeincHus
CMEceil: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHME, BBIMIAPHBAHUE, AUCTWIUIALMS, XpoMmaTtorpadus, MpoBeICHHE
OYHUCTKHU MOBAapeHHON coyM, HAOIIOJCHUE U OMKMCAHUE PEe3yNIbTaTOB MPOBENEHUS OIbITA, HWILTIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MAaCChl, CO3aHUE MOJIEIEH MOJIEKYJI (IIApOCTEPIKHEBBIX).

Ba:kneiilmue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bosznyx — cmech razos. CocraB Bo3zmyxa. Kuciopon — aneMeHT W mpocToe BemectBo. HaxoxiaeHue
KHCIIOpOJia B Tpupoje, (pU3NYECKUe M XUMHUYECKHe CBoMcTBa (peakuuu ropenus). Oxcuabl. [IpumeHenue
kucnopoja. CrocoObl MoMydeHus: KUCIopo/ia B JIaOOpaTOPUH U MPOMBIIITICHHOCTH. KpyroBopoT kuciopozaa B
npupoje. O30H — aJuIoTpoITHas MOAU(UKALINS KUCIOPOIA.

TemnoBoii 3 dekT XUMUUECKON peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30- U HHAOTECPMUYECKUE
peakuuu. TomauBo: yrojab M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHWICHHE MapHUKOBOro 3(Qexra, pa3pylieHue
030HOBOT'O CJIOSI.

Bomopon — osnemeHT M mpocTtoe BemiecTBO. Haxokaenwe Bogopojga B Tpupoae, (pHU3MUEcKue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI monyyeHus. Kucmotsl u conu.

Mosipablit 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM YpaBHEHUSM.

duznueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HackillleHHbIE M HEHACHIILICHHbIE
pactBopbl. PacTBOprMOCTH BemiecTB B BoAe. MaccoBasi J10J BEUIECTBA B pacTBOpE. XHMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NpHpoOAE€ M B JKU3HU 4YelnoBeka. KpyroBopoT BoAbl B HPHUPOJE.
3arpsi3sHEeHUE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOJIHBIX BO/I.

Knaccudukanusa neopranmdeckux coequHenuit. Oxcuapl. Knaccudukanus oKCHIOB: coleo0pasyronme
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecosieoOpasywomue. Homenkinarypa oxcumoB. dusmyeckue u
XMMHMUYECKHE CBOMCTBA OKcHI0B. [lonydyeHne okcuaos.

OcHoBanus. Knaccugukanus oOCHOBaHUM: IIENOYM M HepacTBOpUMbIE ocHoBaHMs. HomeHknarypa
OCHOBaHMU. PU3HUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUN.

Kucnotsl. Knaccudpukauusa kucnor. Homenknatypa kucior. ®dusnueckue U XUMHUYECKHE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucmior.

Comun. Homenknarypa coseil. @u3nueckre 1 XuMAYECKHe cBorcTBa cosell. [lomydenne coneil.

I'eneTnueckas CBsSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJIeNIeHNe COIeP KaHusl KUCIIOpO/ia B BO3/1yXe, MOJIyueHUE, COOMpaHue, pacrio3HaBaHue
U H3y4YeHHE CBOMCTB KHCJIOpOJa, HAONIO/IEHHWE B3aMMOJCHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBUS
BO3HUKHOBEHHUS U TMPEKpalleHUs] TOpeHus (Mokapa), O3HaKOMJICHHE C OOpa3laMi OKCHJOB W OMHCAHHUE UX
CBOWCTB, TIOJTy4€HHE, COOMpaHne, Paclo3HaBaHWE M M3YYEHHE CBOWCTB BOJIOpoOa (TOpEeHUe), B3aUMOICHCTBHE
Bojoposia ¢ okcuaom menau (1) (BO3MOXXKHO HCHOJB30BaHUE BHJIEOMATEpUANIOB), HaOrofeHHE 00pa3loB
BELIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEM pacTBOPEHMsI BELIECTB C pa3IM4HOM
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOW J10JIel PacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBHE BOJbI C METa/UIaMH (HATPUEM M KaJlbIIeM) (BO3MOXXHO HCIIOJB30BaHUE BUICOMATEPHAIIOB),
UCCIIeIOBaHNE O0pPa3I[OB HEOPraHWYECKUX BEIIECTB PAa3IMUYHBIX KIIACCOB, HAOIIOJACHHE H3MEHEHHS OKPACKH
WHJIMKATOPOB B PacTBOpaxX KHUCJIOT W IIeJouYed, n3ydeHue B3aumojaerctBus okcuaa menu (l1) ¢ pactBopom
CEPHOU KHUCIJIOTBI, KACIOT C METAJUIaMH, PEAKLUNA HEUTpaIu3aluy, MOJIYyYEHUE HEPaCTBOPUMBIX OCHOBAaHUU,
BBITECHEHHWE OJHOTO MeTajula APYIMM M3 PAcTBOpPa COJM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 MO TeMe
«Baxnennme Kiaaccol HEOPraHUIECKUX COCIUHEHUNY.

IMepuonuveckuii 3axkon u Ilepuoanyeckas cucrema xummuuyeckux 3jiemenToB /I. . Mengeneena.
CtpoeHue aToMoB. XuMu4eckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIMU



IlepBble MONBITKM KJIACCU(PUKALIMA XUMHUYECKHX 3J1eMEHTOB. IToHATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(mIesouHble M IIETOYHO3EMENIbHBIE METalIbl, TaJOTe€Hbl, MHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yioT
amM(OTepHbIE OKCU/IBI U TUAPOKCH/IBL.

Ilepnonnueckuin 3akoH. Ilepmomgmueckas cucrema xumuueckux odaemMeHToB JI. . Menpeneesa.
Kopotkonepuonnas u pinuHHonepuoaHas ¢opmsel [lepuonndeckoit cucreMsl XMMHUYECKUX 3ieMeHTOB JI. U.
Menpeneesa. [lepuonsl u rpynmnsl. OU3UYECKUNA CMBICI MOPSAJKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIILI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sanep. M3oTombl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xumuueckux 3emeHToB Ilepuomuueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro MojoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aToOMOB XUMHUYECKUX D3JEMEHTOB, METAJUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 IPyIIIaM U NEPUOJIAM.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoauueckoil cUCTEMbl XMMUYECKMX 3JIEMEHTOB Ul Pa3BUTHUSA
Hayku U npaktuku. J[. . MenneneeB — y4€Hbli U IpayKJaHUH.

Xumunueckass cBs3b. KoBajieHTHas (IOJIIpHAas M HENOJIAPHAsA) CBA3b. JEKTPOOTPHULATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. MloHHas CBA3b.

Crenenp oxucieHus. OKHCIUTENIBbHO-BOCCTAHOBUTENbHbIE peakiuu. Ilpomecchl OKUCIEHHS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB BEUIECTB METAJIOB M HEMETAJIOB, B3aHMMOAEHCTBUE THMIPOKCHAA LUHKA C
pacTBopaMH KHUCJIOT U LIEJIOYEH, IPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIUX IPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKkil (rOpeHue, peakiuu pa3aokKeH!s, COSAUHEHUS).

Meoscnpeomemmnuwie ceasu

Peannzanuss MeXnpenMeTHBIX CBs3e€dl NpU M3Y4YEHHMH XHMHUHM B 8 Kiacce OCYILECTBIIETCS dYepe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJIENbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAYYHbIE TOHATHA: HAy4dHbIM (akT, runoresa, TEOpus, 3aKOH, aHAJU3, CHHTES,
KJaccu(uKanus, NepuoANYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOAECTUPOBaHNE, U3MEPEHHE, MOJIEIIb, IBJICHHE.

®duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, HU30TONBI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUN 3aps]], BEIIECTBO, TeJ0, 00bEM, arperaTHOe COCTOSTHUE BEILeCTBa, ra3, pusnyeckue
BEJIMYMHBI, €UHUIIBI U3MEPEHUSI, KOCMOC, TUTAaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAEMbIE, TOIINBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuust

[Tepnonnueckuit 3akoH. [lepnoanueckas cucrema xumnyeckux emeHToB J[. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX IMEPHOIOB, Kajus,
KalbllUsl U WX COEJAMHEHHWH B COOTBETCTBUM C IOJIOKEHHEM O7yeMeHTOB B Ilepuoanueckoil cucteme u
CTPOEHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMUMHYECKOH CBSI3UM. THIBl KPUCTAJUIMUECKUX PEHIETOK, 3aBHCHMOCTh
CBOMCTB BEILIECTBA OT THMA KPUCTAININYECKON PEILIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudpukanus M HOMEHKIAaTypa HEOPraHMYECKHX BEIIeCTB. XHMHUYECKHE CBOICTBa BELIECTB,
OTHOCSIIIMXCSL K Pa3IMYHBIM KJIaccaM HEOPraHWYEeCKUX COEIUHEHMI, F€HETUYecKas CBsI3b HEOPTaHWYECKUX
BELIECTB.

Knaccuukanus XuMHYECKUX peakiyii o pa3IMYHbIM MpU3HAKaM (II0 YUCIy U COCTaBy Y4acTBYIOLIUX B
PEaKIMH BEILECTB, 10 TEIIOBOMY 3(P(EKTY, MO U3MEHEHUIO CTENICHEH OKUCIIEHUS! XMMUYECKHX 3JIEMEHTOB, 110
O0paTUMOCTH, IO Y4YacTHUIO KaTajau3aTopa). OK30- U SHAOTCPMHUECKHE pPEAKLIUH, TEPMOXUMHUYECKHE
yYpaBHEHHMUSL.

[Tonatue o ckopocTH XuMuueckoil peakuuu. IlonsTHe 00 OOpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX
peakuusx. [IoHsATHE O TOMOreHHBIX U FeTepOreHHbIX peakuusx. [lonsatue o karanuse. [lonarue o Xxumuyeckom
paBHOBecHM. DaKTOpbI, BIUAIOIME HA CKOPOCTb XUMHYECKOW pEAKIUM U I0JIO)KEHHE XMMHUYECKOTO
paBHOBECHSI.



OKuCINTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIIMH, JIEKTPOHHBIN 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBiaeHUE ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMM € MCIOIb30BAaHUEM METOIA
AJIEKTPOHHOTO OajaHca.

Teopust >IEKTPOIUTUUECKON AUCCOLMALMU. OJIEKTPOIMTHI M HEINEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAlMM BEIIECTB C pa3IMYHBIMU BHJIAMH XUMHUYECKOW cBsA3M. CTeneHb IUCCOLMALUM.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakiun noHHOro oOMeHa. YClIOBHS MPOTEKAHUS PEAKLMA MOHHOTO OOMEHA, MOJIHbIE U COKpPALIEHHbIE
WOHHBIC ypaBHEHHs peakuuid. CBoOWCTBAa KHCIOT, OCHOBAaHMH M COJEH B CBETe MpEICTaBICHUH 00
JIEKTPOIUTHYECKOH nucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [IoHsATHE O rHIponn3e comei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB — METAIOB HU
HEMeTaJlIoB (TpaduTa U anmasa), CJIIOKHBIX BEIIECTB (XJIOPUAA HATPHS ), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMMUYECKON PEaKIMU OT BO3JEHCTBUS pa3IMYHbIX (AaKTOPOB, UCCIIEIOBAHUE HIIEKTPOIPOBOHOCTH PacTBOPOB
BEIIECTB, IIPOLecCa TUCCOLUALMN KUCIIOT, EI0UYei U coeil (BO3MOXKHO UCIOIb30BAHNUE BUJEO MATEPUANIOB),
IIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIUX TNPU3HAKU MPOTEKAaHUS peakluil MOHHOro obMmeHa (oOpa3zoBaHME
ocajJKka, BBIJCJIIEHUE Ta3a, OOpa30oBaHME BOJbI), OIBITOB, WIUIIOCTPUPYIOIIMX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (rOpeHue, peakiuy pa3yioKeHHsl, COEJUHEHNUS ), paclio3HaBaHUE HEOPraHMUECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha MOHBI, peIlIeHHE SKCIEPUMEHTAIbHbIX 3a1ay.

HemeTayuibl M MX coeJHHEHUSA

OOw1ast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHN OKHUCIICHUS.
Crpoenne u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XMMHYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3aMMOJEHCTBUE C MeTajulaMH, HEMeTaJUlaMu, iesoyamu). XisiopoBogopos. CossiHast KUCIOTa, XMMUYECKUE
CBOMCTBA, IOJIy4ECHHE, IPUMEHEHHE. JleiCTBHE XJIOpa U XJIOPOBOJOPOJA HA OPraHMU3M 4YelloBeKa. BakHeime
XJIOPU/IbI U UX HaXOKICHUE B IPUPOJIE.

O6mrast xapaktepuctuka s31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
crereHd okucieHus. CTpoeHHe W (PHU3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBhI.
AnnoTtponHble MOAU(UKALUKA KUCIOPOJa M cepbl. XUMHUYECKUE cBoWcTBa cepbl. CepoBOIOPOA, CTPOEHHE,
¢usnyeckue M XUMHUYecKue cBoicTBa. OKCUIBI Cepbl KaK MpPEJICTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas
KHCII0Ta, (PU3HUECKHE U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U crienrduyeckue).
XUMHUYECKUE peakIMM, JeKallue B OCHOBE IPOMBIIUIEHHOIO Croco0a TIOJIyuYeHHUs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucOThl. COIM CEPHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
cepbl U €€ COEIMHEHUH B mpupoje. XMMUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEW Cpelbl COCOUHEHMSIMH CEPbI
(KUCIOTHBIE JOX M, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIllEHUSI.

OOmas xapaktepucTuka 37eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETEHU OKUCJIEHMs. A30T, pacCpOCTpaHEHUE B MpHpoje, (u3nuecKue U XuMudyeckue cBoiictsa. Kpyrosopor
a3oTa B NpHpoje. AMMHAK, €ro (HU3NYEeCKHe M XMMHUYECKHE CBOMCTBA, MojydyeHue u npumeHenue. Conu
aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbBI aMMOHMUSI.
A3OTHas KUCIOTa, €€ moyiyueHue, pU3nuecKue U XMMHUYECKHe CBOWCTBa (00IIME KaK MpeICTaBUTENs Kiacca
KHCIOT U crneuuduueckue). lcnonp3oBaHME HUTPATOB U COJE aMMOHHUS B KauyecTBE MMHEpAIbHbBIX
ynoOpeHuil. XuMHYECKOe 3arps3HeHHE OKpPY)KaloUled cpeabl COEAMHEHUSMH a30Ta (KHUCIOTHBIE JOXKIH,
3arpsi3HeHUE BO31ayxa, MOYBbI U BoAo&éMOB). docdop, amtoTponHsle Moaudukanuu (ocdopa, pusnueckue u
xumudeckue cpoiictBa. Okeua docdopa (V) u pocdhopHas kuciaora, puzndeckue ¥ XMMUYECKHE CBOWCTBA,
nosiydenue. Mcnonb3oBanue GpochaTtoB B KaUeCTBE MUHEPATBHBIX YIOOpEHHIH.

OOmast xapaktepuctuka 371eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCIEHUS. YTIepoJ, alyIOTPOIHble MOIM(UKAIMK, pacIpOoCTpaHEHUE B Mpupoje, (uznyecKkue u
XHUMHYecKHe cBoiicTBa. AncopOuusi. Kpyrosopor yrinepoaa B mpupoze. Okcuabl yriaepona, ux Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA, JI€HCTBME Ha JKUBBIE OPIraHU3MBbl, IOJY4YEHHE M TPHUMEHEHHE. OKOJIOTHYECKHe
npobaeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa rinodaibHOTO MOTEIUICHUS KIMMATa, TAPHUKOBBIHI
3¢ dexT. YronbHas KUCIOTa U €€ CONH, UX (pU3NUecKre U XMMUYECKHE CBOWCTBA, MTOJyYEHUE U NPUMEHEHHUE.
KayectBennast peaknuss Ha KapOoHar-moHBL. —lcmonb3oBaHume kapOoHaToB B ObITY, MEAMIIMHE,
IPOMBIIIIEHHOCTH U CEIIbCKOM XO34HCTBE.

[lepBoHayabHBIE TMOHATHS 00 OpPraHMYECKUX BEIECTBAX KaK O COEAMHEHHSX yriepona (MeTaH, 3TaH,
STUJICH, AlleTUJIEH, 3TaHOJ, TIUIEPUH, YKCYCHas KucioTa). [IpuposnHble MCTOUHUKU YIieBOJOPOJOB (Yroib,
NPUPOJHBIH ra3, HeTh), MPOIYKTHI UX NepepaboTKu (OEH3MH), UX pOJIb B OBITY M MPOMBINUIEHHOCTH. [loHsATHE



0 OHMOJOrMYEeCKH BaXKHBIX BEILECTBAX: JXUpPax, Oelkax, YIrJIeBOJaxX — M WX pOJM B JKU3HU UEJIOBEKa.
MartepuanbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHUH.

Kpemnnii, ero pusnyeckne u XUMHUECKHE CBOMCTBA, MOTyYeHUE U NMpuMeHeHne. CoeuHeHnsT KpEMHUS
B npupozge. Ob6ume mnpencraBienus o0 oxcuue kpemuus (IV) m kpemuueBoit kucinore. CHIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaxkHeillne crpouTenbHble MaTepHalibl: KepaMHUKa, CTEKJIIO,
LEMEHT, OeroH, xene300eToH. IIpobiembl 0e30macHOTO HCIOJNB30BAHMS CTPOUTENBHBIX MAaTEpUaTIoOB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3oB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, MPOBEACHUE KauyeCTBEHHBIX
peakiuii Ha XJOPHUI-HOHBl U HAONIOJICHHE MPU3HAKOB MX HMPOTEKAHUs, OIBITHI, OTpaXkarolue (pusmueckue u
XMMHUYECKHE CBOMCTBA TaJOTEHOB M MX COEIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMIJICHHE ¢ 00pa3aMu XJIOPUIOB (TAIOTCHHUIOB), O3HAKOMIICHUE C 00pa3laMu Cephl U € COSTMHCHUSIMU
(BO3MOKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOMIOACHHE Tpoliecca OOyriIMBaHUS caxapa MoJ| AelcTBUEM
KOHLIEHTPUPOBAHHON CEPHOW KHCJIOThI, U3yUYEHUE XUMHUYECKHX CBOWCTB pa30aBIE€HHOW CEPHOMl KHCIIOTHI,
MPOBEJICHNE Ka4YeCTBEHHON peakiuy Ha cyib(paT-uoH U HaOII0IeHHE NTPU3HAKa €€ MPOTEeKaHUs, 03HAKOMJICHHE
¢ (usnyeckmMH CBOMCTBaMH a3oTa, ¢ochopa © UX coenuHEHHH (BO3MOXKHO  HCIIOJIB30BaHHE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (pochopHbIX ynoOpeHuit, moaydeHue, cobupaHue, paclo3HaBaHUE U
M3Y4YEeHHE CBOMCTB aMMHaKa, IPOBEJCHIE KaUeCTBEHHBIX PEaKuii Ha HOH aMMOHHUS B oc]aT-uoH U U3yueHue
MIPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEbIO0 (BO3MOXKHO
UCIOJIb30BaHNE BHUACOMATEPUAIOB), HM3yUYE€HHE MOJENel KpPUCTAIMYECKHX pemeéToK anmasa, rpadura,
¢bymiepeHa, 03HAKOMJIGHHE C TPOLIECCOM aJCOPOIMH PAcTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM IMPOTHUBOras3a, MoJlydyeHUe, COOMpaHue, pacro3HaBaHUE U M3Y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBE/ICHNE KaYECTBEHHBIX PEaKkii Ha KapOOHAT M CHJIMKAT-HOHBI U M3yYEHHUE MPU3HAKOB MX MPOTEKAHUS,
03HAaKOMJICHHE C MPOAYKLHMEN CHUIMKATHOW MPOMBIILIEHHOCTH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a]a4 110 TEME
«BaxHemme HeMeTaJUTbl U UX COEUHECHUS».

Metannbl M X COeIMHEHHS

OOmiasi xapakTepUCTHKa XMMHUYECKHUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX IIOJIOKEHUS B
Ilepuognueckoit cucreme xumuueckux daemeHToB J[. M. MeHneneeBa u crtpoeHus aTtoMoB. CTpoeHHe
MeTaJoB. MeTanueckasl CBSI3b M METallIMdeckass KpHUCTauIMuecKas pemeéTKa. DJIEKTPOXUMUYECKUN psj
HanpspkeHui MmetamioB. Pusnyeckue M XHMMHUYECKHE CBOWCTBa MeTaiioB. OOmue crnocoObl MOTy4YeHHUs
MeTaysioB. [loHSATHE O KOPPO3MHM METaIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[llenounble wmetambl: monoxkenue B Ilepuommueckoit cucreme xXumudeckux syemeHtoB /[l .
MenieneeBa, CTpOEHHE UX aTOMOB, HaXoOkKJeHHWe B mpupone. du3nueckue M XHUMHUYECKUE CBOWCTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIbl M TUAPOKCUABI HaTpHs U Kanus. [I[puMeHeHne meaouHbIX METaUIOB U UX
COCIMHECHUM.

[IlenouHO3eMenbHBIE METATUIBI MATHUN U KaJIBIUI: TIOJIOKEeHHE B [lepuoanyeckoi cucteMe XMMAYECKUX
anemeHToB [[. 1. MenneneeBa, cTpoeHuEe MX aTOMOB, HaXOXAEHHE B mpupoje. Puznueckne U XMMHUECKHE
CBOMCTBAa MarHus M Kaiblusl. BaxHeilmue coequHeHnst Kanbus (OKCUI, THIAPOKCH I, coiH). JKECTKOCTH BOJIBI
Y CIIOCOOBI €€ yCTpaHEeHUSI.

Amomunnii: nonoxkenue B Ilepuomnueckoit cucreme xumuyeckux snemeHToB JI. 1. MeHneneena,
CTPOEHHE aTOMa, HaxOXJeHUe B mpupoje. PU3HuecKue U XMMHUYECKHE CBOWCTBA allOMUHUA. AMQOTEepHbIe
CBOMCTBA OKCHJA U THIPOKCHUIA ATIOMUHUS.

Keneszo: nonoxenue B [lepnoanueckoii cucreMe xuMmuueckux aeMeHToB Jl. 1. Menaeneesa, crpoeHue
aToMa, HaxoKJeHue B npupojae. Ousndeckre u XUMU4Yeckue cBorcTBa xene3a. OKCUabl, THAPOKCUIBI U CONU
xenesa (1) u sxxenesa (11l), ux cocras, cBOICTBa U MONTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMy METaJIOB U CIUIABOB, X (PU3HMUECKUMH CBOMCTBaMU, U3YUYE€HHUE PE3YIbTAaTOB
KOPpO3UH METaJIOB (BO3MOXKHO HCMOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCHUJIA
KaJIbLIUsl U HATpUs ¢ BOAOH (BO3MOKHO HMCIIOJb30BaHUE BUAECOMATEPUAIIOB), UCCIEJOBAHUE CBONCTB XKECTKOM
BOJIbI, IIpOIlecca TOPEeHMsI Kelie3a B KUCIopoJe (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUs KAaUYEeCTBEHHBIX PEAKIMN HA MOHBI: MarHus, Kajblus, aJlOMHHUS, [IUHKA, kene3a (ll) u xenesa
(1, memu (1), HabmromeHHe W OMHCAHWE IMPOLECCOB OKPAIIMBAHMS IUIAMEHH HOHAMM HATpUS, Kalus U
KaJbIHs (BO3MOXKHO MCIIOJIB30BAaHHE BHJICOMATEPUANIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA



QIIOMHHMS U THIPOKCHA IIUHKA, pelIeHHe SKCIIEPUMEHTANIbHBIX 3a7a4u Mo TeMe «BakHelne MeTamibl U uxX
COCJIMHEHHUSI.

XMMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u maTepualibl B MOBCEIHEBHOW KH3HU 4YesioBeKa. be3omacHoe HCIONb30BaHUE BEUIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKaromlel cpeasl (mpelenbHas JOMyCTUMas KOHILEHTpAIusi BEIIEeCTB,
nanee — [1J1K). Posib XuMuu B pelieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIJIaBbl METAILJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mescnpeomemnnie ceasu

Peanuzanusi MeXnpeIMETHBIX CBs3ed NpU M3YYEHHMM XHMHHM B 9 Kjacce OCYILECTBISETCS Yepes
KCIIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSATHUH, SBISIOMIUXCA CUCTEMHBIMU JIJIS
OTJIENbHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAay4YHBIM (aKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIU3, CHUHTE3,
KiaccupuKanus, NepuoANIHOCTb, HAOII0IeHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE,
MAPHUKOBBIN YPPEKT, TEXHOJIOTHUS, MATCPUAITHI.

Odwuszuka: MaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIWJ, HU30TOMBI, PaIMOAKTHUBHOCTH,
MOJIEKYJa, JIEKTPUYECKHU 3apsij, MPOBOAHUKH, MOIYNPOBOAHHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, o0BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTH, KPUCTAJUITMYECKas pereTka,
CIUIaBbI, (M3MUECKHUE BEIWYUHBI, CIUHHUIIBI HM3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[IBL,
Comnnue.

buonorus: ¢orocunres, avixanue, 6uochepa, IKOCHCTEMa, MUHEpPAIbHbIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAaeMbIe, TOILIKBO,
BOJIHBIE PECYPCHI.

3. INTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI IPOTrPAMMbI OCHOBHOT'O OOILIEro 00pa30BaHMs JOCTUTAIOTCS B XOJI€
00y4eHMs XMMUHU B €IMHCTBE y4e€OHOH M BOCIMTATENbHON AEATENbHOCTH B COOTBETCTBHM C TPAJAULIMOHHBIMU
POCCUHCKMMH COLIMOKYJIBTYPHBIMM U JTYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMH, MPUHATBIMH B OOIIECTBE
IpaBUJIaMH M HOpPMaMH TIIOBEIEHUS M CHOCOOCTBYIOT TIIpOIleccaM CaMOIO3HAHUS, CaMOPa3BUTHS U
COIMAIM3AIIUN 00YJArOIITUXCSI.

JIMuHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMNA M PACUIMPEHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTHU:

1)maTpuoTHY€CKOro BOCIUTAHMA:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAYYHOMY HAcIEIUIO,
MOHUMAaHUs 3HAYEHMs] XMMHUYECKOM HayKH B JKM3HM COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTH BIIAJETh
JOCTOBEpPHON HMH(OpMaIeil 0 meperoBbIX JTOCTH)KEHUSAX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XHMMHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U 0OILECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTAaBICHUS] O COLMAIBbHBIX HOpPMax M MpaBUaX MEXIMYHOCTHBIX OTHOLIEHHH B KOJIJIEKTHUBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOHM, Yy4eOHOMCCIIeA0BATENbCKOM, TBOPUECKON U
ApYruX BUAAX AEATENbHOCTH, FOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM AEATENBHOCTU IPH BBITOJHEHUU
yueOHBIX, TTO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHUU yUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIM B MpOLECCe 3TOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IOBEACHHUE M MOCTYIKHM CBOMX TOBAPUIIEH C MO3HMIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEACTBUH MOCTYIKOB;

3)LIeHHOCTH HAYYHOI'0 MO3HAHMS!

MHUPOBO33PDEHUYECKHE MPEJICTABICHUS O BELIECTBE M XMMHUYECKOHM pEaKLUu, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKHM M COCTAaBJSIOLIME OCHOBY U TOHHMMAHUS CYIIHOCTH Hay4HOMH



KapTHHBI MUpA, IPEICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3aUMOCBS35AX YEJIOBEKA
C IIPUPOAHOU CPEAOH, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA NOJYYEHHUE HOBBIX 3HAHUI 10 XUMHUM, HEOOXOAUMBIE IS
0O0BsICHEHUSI HAOJIOAAEMBIX MPOIECCOB W SABICHHI, MMO3HABATEIbHOH, MH()OPMAIMOHHOW M YHTATEIHCKOU
KYJIBTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThl C yUeOHBIMH TEKCTaMHU, CIIPaBOYHOM JINTEpaTypoil,
JTOCTYIMHBIMU TEXHUUYECKHUMH CPECTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YEeHHI0 U T[03HAaHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0oOOpa3oBaHHIO, MPOEKTHOW M  HCCIEOBATENbCKOM  JEATENBHOCTH, K OCO3HaHHOMY  BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHIIEM;

4)dopMupoBaHNs KyJIbTYPHI 310POBbS.

OCO3HaHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA 3I0POBBIN
o0pa3 >KM3HM, OCO3HAHHE TIOCIEJACTBUA M HENPHUITHE BPEAHBIX MPHUBBIYEK (YHOTPEOJIIEHUS aJIKOTOJIs,
HapKOTHKOB, KypEeHUs), HEOOXOIUMOCTH COOJIIOACHNUS MTPaBUII O€30IIaCHOCTH MPU OOPALIEHUN ¢ XMMUYECKHUMHU
BEIIECTBAMHU B OBITY U peasIbHON KHU3HU;

5)Tpy10BOro BOCIUTAHUSA:

MHTEpPEC K MPAKTHUYECKOMY HM3YyYEHHIO Npodeccuii W TpyAa pa3iIuyHOro POjAa, YBaKEHUE K TPYAYy U
pe3yJsibTaTaM TPYLOBOM JEATEIBHOCTH, B TOM UMCIJIE HA OCHOBE INPUMEHEHUS NPEIMETHBIX 3HAHUM 10 XUMUM,
OCO3HAHHbIM BHIOOP HMHIMBUAYAJIBHONH TPAGKTOPUM HPONOJDKEHHS OOpa3oBaHMs € Y4ETOM JIMYHOCTHBIX
WHTEPECOB W CIOCOOHOCTHM K XHMHH, OOIISCTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCIICITHOM
poeCCUOHATILHON JIEATEIbBHOCTH M Pa3BUTHSL HEOOXOJMMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBaTbCS B
npodeCCHOHATBLHOM cperie;

6)3K0J10r14ecKOro BOCIUTAHMS

9KOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOIIEHHE K MPUPOJEe KAaK MCTOYHHKY >KU3HM Ha 3eMile, OCHOBE €€
CYIIECTBOBAaHHUS, IOHMMAHUE LIEHHOCTH 3/I0pPOBOr0 U 06€30IaCHOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY (U3MUYECKOMY U TCHUXHWYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOJEHMS IpaBUIl
0e30macHOro MoBeACHUs MpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIUSAX, YTPOXKAIOIUX 3/J0POBBIO U )KU3HU
JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJydaeMble MPH U3yYEHUU XUMUH, JUISl peIlIeHHs 3a/1a4, CBS3aHHBIX C
OKpY’Karollled MPUPOJHON CpEeAOW, JUI IIOBBIIIEHUS YPOBHA 53KOJIOTMYECKOM KYJNbTYpBI, OCO3HAHMS
r7100aNbHOTO XapakTepa HKOJOTHYECKUX MpodjieM M MyTed WX peleHHs IOCPEICTBOM METOJO0B XHMUH,
9KOJIOTUYECKOI'O0 MBIIUICHNs, YMEHHUS PYKOBOACTBOBAaTbCSI MM B II03HABATEIbHOM, KOMMYHHMKAaTUBHOW H
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMeTHBIX pe3yJabTaTOB BBIACNAIOT 3HAYUMBbIE A (POPMHUPOBAHHUS MHPOBO33PEHHS
oOlIeHay4YHble TMOHATUS (3aKOH, TEOpUs, MPUHLUI, runoresa, (axkT, CUCTEMa, MPOLECC, SKCIEPUMEHT U
Jpyroe.), KOTOpbIe HCIOJIBb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMeTax M IO3BOJSIOT Ha OCHOBE
3HAHUW W3 3TUX TNpPeaMeToB (OopMHpOBaTh NPEACTABICHHWE O LEJIOCTHOM HAaydyHOM KapTHMHE Mupa, H
YHUBEpCaJbHblE YyueOHBbIe JAeHCTBHUS (IIO3HABAaTENbHbIE, KOMMYHHKATHBHbBIC, PETYJISATHBHbBIE), KOTOpbIE
o0ecrnieunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOATEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOI
NEATEIbHOCTH.

Ilo3HaBaTebHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHS

ba3oBble JlorHyecKue AeicTBHA:

YMEHHUS HMCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX TMOHATUH (BBIAEIATh MX XapakTepHble NPU3HAKH, YCTAaHABJIMBAaTh B3aWMOCBS3b C JAPYIHMMHU
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHUS 711 0OBSICHEHUS OTAENbHBIX (PAKTOB U SBIIEHUH, BEIOUpPATh OCHOBAHUS U
KPUTEPUH Ul KIACCU(PUKAIIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PpEaKIif, yCTaHaBIMBAaTh MPUYMHHO-
CIICICTBEHHBIE CBSA3M MEXAY OOBEKTaMM H3y4YCHMs, CTPOUThb JIOTMYECKHE PpacCyXIeHHs (MHIYKTUBHBIE,
J€NyKTUBHBIE, [10 AaHAJIOTUH ), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

yYMEHHUE NPUMEHATh B Ipoliecce MO3HAHUS MOHATHS (IpeIMETHbIE U METalpeAMETHbIE), CHMBOJIINYECKHE
(3HaKOBBIE) MOJIEIIH, HCIIOIB3YEMbIe B XUMHH, IPEOOPa30BBIBAThH IMPOKO NMPUMEHSEMbIE B XUMUHU MOJIEIIbHBIC
NPEJCTAaBICHU — XUMHUUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XMMHUecKass (opMysia U ypaBHEHHE XUMHYECKOU
peakiMu — TpPU PEUICHWH Yy4eOHO-TIO3HABATENbHBIX 3aJad, C Y4ETOM OSTHUX MOJICNBHBIX MPEACTaBICHUN
BBISIBJISITh M XApaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKU HM3Y4a€MbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKHX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CIIEICTBEHHBIE CBSI3M M IPOTUBOPEUHS B
U3Y4aEeMBIX IIPOLIECCAX U SBICHUSAX.



Ba3zoBble nccienoBarebckue 1eHCTBUA:

YMEHME MCNOJIb30BaTh [IOCTABIEHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA IIO3HAHMSI, a TAKXKE B KAUECTBE
OCHOBBI /17151 POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUH;

npUOOpETEeHUE OMBITA MO TUIAHUPOBAHUIO, OPTAaHU3ALMU U MPOBEACHUIO YUCHHUECKUX SKCIIEPHUMEHTOB,
yMEHHUE HaOJII0JaTh 32 XOAOM IPOLECcca, CAMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyIUpOBATh
0000IIeHUsT M BBIBOABI 10 pe3yjibTaTaM IPOBEACHHOTO OIbITa, HCCICAOBAHUS, COCTABIATH OTYET O
IpojieIaHHo paborTe.

Paborta ¢ unopmanmeii:

yMEHUE BbIOMpPATh, aHAIU3UPOBATb M HMHTEPIPETUPOBATh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opm
IIPEJICTABICHUS], MOJIYyYaeMYyl0 M3 pa3HbIX HCTOYHUKOB (HAy4YHO-IIOMYJISIpHAs JIMTEpPATypa XHUMHUYECKOTO
COJZIep>KaHus, CIpaBOYHbIE NocoOus, pecypchl VHTepHeTa), KPUTHYECKH OLIEHMBATh IIPOTHMBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHATh pa3jiuyHble METOAbl M 3alpochl INpU IIOUCKE U 0TOOpe HH(pOpMaAlMMU U
COOTBETCTBYIOILIUX JIAHHBIX, HEOOXOIUMBIX I BBIIOJHEHUS Y4YEOHBIX M II03HABATEIbHBIX 3a]ad
OIpeNIeIEHHOrO THUIA, NPUOOpPETEeHNE ONbITa B 00JACTH MCHOJIb30BaHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJAJEHUE KYJIbTYPOH aKTUBHOIO HCIIOJIb30BAHUS  PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BbIOMpPATh ONTUMalbHYIO (OpMy MpeACTaBleHUs HHGOpPMALMM U WILIFOCTPUPOBATH
pelaeMble 3a/1a4i HECJI0KHBIMU CXE€MaMH, InarpaMMaMu, IpyTuMU GopMaMu IrpaguKu U UX KOMOUHALUSMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3UPOBATh B IMpoliecce yueOHOW M HMCCIIENOBATEIbCKOM J1EATENbHOCTH
MHGOPMALIHIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO XO035ICTBA U TPAHCIOPTA HA COCTOSIHUE OKPY’KaroLIeH
IIPUPOJHOM CPEbI.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMsI 337aBaTh BOIPOCHI (B X0J€ Auanora M (WiaM) JUCKYCCHM) IO CYLIECTBY OOCYXIAAeMON TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHHSI TPEJCTABJIATH IIOJYYEHHbIE pe3ylbTaThl IO3HABATEIBHOM JEATEJIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTax; JAejNaTh IPE3CHTALMI0 pPE3yJbTaTOB BBINOJHEHUS XHWMHUYECKOTO OSKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUS y4eOHOro COTpyJHHYECTBA CO CBEpCTHMKAMH B COBMECTHOW II03HABaTEeNbHOW U
HCCIIEIOBATENbCKOM JESTENIbHOCTH MPU PEIICHNN BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX UHTEPECOB
U COTJIacOBaHMA MO3ULUI (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS COBMECTHBIX
NeNCTBUM, onpe/iesieHne KPUTEpUEB M0 OIIEHKE KaueCTBA BHIIIOJHEHHON pabOThI U IpYyTHe).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CAMOCTOATEIbHO  ONpENeNsATh  LEeNu  ACSITeNbHOCTH, IJAHUPOBaTb,  OCYLIECTBIISTH,
KOHTPOJIMPOBaTb M TpPH HEOOXOJUMOCTH KOPPEKTUPOBAaTh CBOK JI€ATENBHOCTh, BBIOMpaTh Haubosee
¢ dexTuBHBIE CIOCOOBI pelIeHUs y4eOHBIX W T03HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTaBIATH WIIH
KOPPEKTUPOBATh NPEIOKEHHBIN aJTOPUTM JIEHCTBUM NPU BBIIIOJHEHUH 33JJaHUM C YYETOM MOJIYYEHHs HOBBIX
3HaHUU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAaX U PEaKlUsixX, OEHUBATh COOTBETCTBHE MOIYYEHHOIO pe3ybTaTa
3asIBJICHHOM 11€71M, YMEHHUE UCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble€ B YCIIOBUHU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJlbTAaTOB IO OCBOGHHIO 0053aTENILHOTO COJCpPXKAHUS, YCTAaHOBJIEHHOTO
TaHHOUM (enepaibHOW pabouelt MporpaMMoOil, BBIICISIOT: OCBOCHHBIE OOYUYaIOIIMMHKCS HAydHbIE 3HAHUS,
YMEHUS U CIIOCOObI AEHCTBUM, crenuduueckre Ui MpeIMeTHON o0nacTu «XUMHUs», BUBI IeITETbHOCTH 110
MOJIyYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEpPIpPETalny, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUMYHbIX YUEOHBIX U
HOBBIX CUTYalUsX.

K xoHumy oOyueHus B 8 kJjacce mpeaMmeTHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaThb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX IOHSATHHA: aTOM, MOJIEKYJd, XUMHMUYECKUI 3JEMEHT, IpPOCTOoe
BELIECTBO, CJI0KHOE BELIECTBO, CMECh (OJHOPO/IHAS U HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJEKYyJspHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JOJs XMMHUYECKOIO
3JIEMEHTa B COCIMHEHHH, MOJISIPHBI O0BEM, OKCHJ, KUCIIOTAa, OCHOBAHHE, COJb, JIEKTPOOTPULATEIHLHOCTH,
CTENEHb OKMCJIEHHSA, XHMMHUYECKas peaklus, Kiaccu(uKalus peakuui: peakuuud COEAMHEHMs, PEeaKLHUU
Pa3NIoKEHUs], peaKky 3aMEeIICHUs, PeaKluu OOMEHa, 3K30- U SHJAO0TEPMHUUCCKUE PEaKIUH, TEIUIOBOU 3PPEeKT
peaKIMHy, sIpO aToMa, 3JIEKTPOHHBIA CIOW aTroma, aTOMHas OpOuTallb, pajuyc aroMma, XUMHUYECKas CBS3b,
NOJIIpHAs. M HEIOJIApHasl KOBAJIEHTHAs CBs3b, MOHHAs CBSA3b, MOH, KATHOH, aHUOH, PAacTBOP, MaccoBas 10JIs
BelecTBa (MMPOIICHTHAs! KOHIIEHTpPAITUs1) B PACTBOPE;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATUN M NPUMEHATH 3T IOHATHSA IIPH ONHCAHHUH
BEILECTB U UX IIPEBPALLCHUI;
UCMOJb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHMsS (DOpPMyN BEIIECTB M YPAaBHEHUH XUMHUYECKUX
peaKuuii;
OIIpENeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, CTENIEHb OKHMCIEHHS JJIEMEHTOB B
OMHAPHBIX COEJAMHEHHSX, NMPHHAUICKHOCTh BEIIECTB K ONpPEICNEHHOMY KJacCy COCIUHEHHH MO (Gopmylam,
BUJ] XUMMUYECKON CBSI3U (KOBAJIECHTHAsl U MOHHAs) B HEOPraHMUYECKUX COECMHEHUSX;
packpsiBaTh cMbich Ilepuogmueckoro 3akona JI. WM. Mengeneea: JA€MOHCTPUPOBATh IMOHUMaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX MON0XkeHus B Ilepuoguueckon cucreme,
3aKOHOB COXPAHEHHs MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOIO Y4Y€HHMs, 3aKOHA
ABorajipo;
ONMCHIBATh W XapakTepu3oBaTh TaOnmuuyHylo (opmy Ilepumoanueckoil cuCTEMBbl XUMHYECKHX 3JIEMEHTOB:
pasnuyath MOHATHUSA «TJlaBHas noiarpynna (A-rpynma)» u «1obounas noarpymnmna (b-rpymma)», Mmanble U
OosblIMe TIEPUOJBI, COOTHOCHUTH OOO3HAYECHMs, KOTOpble HMMeroTcsi B Tabnmue «llepmommueckas cucrema
XUMHUYECKUX 1eMeHTOB JI. 1. MeHaeneeBa» ¢ YMCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3aps] sipa, 00Iliee YUCIIO0 AIEKTPOHOB U paclpeeseHUe UX 10 AIEKTPOHHBIM CIIOSIM);
KJ1accu(UIUpPOBaTh XUMUYECKHUE 3JIEMEHThl, HEOPIraHWYECKHE BEIECTBA, XUMUYECKHUE peakiuu (10 4YUCIy U
COCTaBY y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KIIACCOB, MOITBEPIKAAs
OIMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH IPOTEKAHUS
XMMHMYECKUX IPEBPAILCHUN B PA3IMUHBIX YCIOBHSIX;
BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOIO
3JieMeHTa 1o (opMyse COEAMHEHHs, MAaCCOBYIO JIOJIO BELIECTBA B PAcTBOpE, IMPOBOAUTH PACUYETHI IO
YPAaBHEHUIO XUMHYECKON pEaKIvH;
IPUMEHSATh OCHOBHBIE ONEPAIM MBICIUTENIBHON JeSTeIbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 00001IeHue,
CHUCTEMAaTHU3allMI0, KIacCU(PUKAINIO, BBISIBICHHE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — U M3y4YEHHs] CBOMCTB
BEIIECTB M XMUMMUYECKHX PEaKIMi, eCTeCTBEHHO-Hay4Hbl€ METOJbl MO3HAaHUS — HAONI0JIeHHE, HW3MEpEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH);
clleZIoBaTh MpaBUJIaM IOJb30BAHUS XUMHUYECKOW MOCYIOH M J1a0OpaTOpHbIM OOOpYAOBaHHEM, a TaKXKe
npaBwiaM oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBHM C WHCTPYKLHSMU I10 BBINOJHEHUIO JTAOOPATOPHBIX
XMMHUYECKHX OIBITOB TO MOJYYEHHIO M COOMpPAaHHIO Ta3000pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OINPEACIEHHON MacCOBOM JI0JI€M pAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IIPOBOJUTHh XMUMHUYECKHE DKCIEPUMEHTHI II0 PACIO3HABAHMIO PACTBOPOB INEIOYEH M KHUCIOT C IIOMOILBIO
MHIUKATOPOB (JakMyc, (peHoydTaaert, MEeTUIOPAHK U IpYTHe).

K konny oOyueHus B 9 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aTb
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATUN: XMMHUYECKHM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
AHUOH, MTPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD, AJEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHHS,
XMUMHYECKas peaklusi, XMMUYEeCKas CBs3b, TEIUIOBOM 3((eKT peakiuu, MOoJib, MOJSPHBIA 00BEM, pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIIUTUYECKAs] TUCCOLMALINS, PEAKIIMM MOHHOTO OOMEHa, KaTalau3aTop,
XMMHUYECKOEe paBHOBECHE, 0OpaTUMbIE U HEOOPAaTUMbIE PEAKLIUHU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEPHOCTh, XUMUYECKas CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJNINUecKas), KpUCTaJUIMYecKasi peméTKa, KOppo3usi METalJIoB, CIUIaBbl, CKOPOCTh
XUMHYECKOHN peaKkluu, npeneabHo aonyctumas konuneHrpanus [1JIK Bemecrsa;
WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUN M NPUMEHATH 3TU NOHSTHSA IIPU ONHCAHUU
BEIIECTB U UX MPEBPAIICHUN;
UCMOJb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHHsS (POpPMYyN BEIIECTB M YPAaBHEHUH XUMHUYECKUX
peaKIuii;
OIPEIENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS! XUMUYECKHUX DJIEMEHTOB B COCAVMHEHUSAX PA3JIMYHOIO COCTaBa,
IPUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJlacCy COEQMHEHUH Mo (opMmysaM, BHUJ XMMHUYECKOH CBS3U
(koBaJIeHTHasi, MOHHAs, METAJNIMYECKas) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsA] HOHA 10 XMMHUYECKOU
bopmyne, xapakTep cpeldsl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAMHEHUM, THUI KPHUCTAUTMYECKOU
pPELIETKA KOHKPETHOTO BEILIECTBA,



packpsiBaTh cmbica Ilepuogmueckoro 3akona JI. M. MenpaeneeBa W JAEMOHCTPUPOBATH €r0 MOHUMAHHE:
ONMCHIBaTh W XapakTepu3oBaTh TaOmuuHyio ¢(opmy Ilepmoauueckoil cHCTEMBl XUMHYECKHX 3JIEMEHTOB:
pasnuuaTh TOHSTHS «ryIaBHas moarpynmna (A-rpynma)» u «mobouHas moarpymnma (b-rpymma)», Mameie u
OoJbIIME TTEPHOABI, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCS B MEPHOANYECKON TabJHIe, ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHUSI aTOMOB XHMMHUYECKHMX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOlee 4YHcCIo
3JIEKTPOHOB M PACIPEeNICHHE UX IO AJIEKTPOHHBIM CJI0SIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B Mpe/iesax MajbIX EPHOJ0B U TNIABHBIX MOATPYIII C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJIacCCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMUYECKHUE BEIIECTBA, XUMHUUYECKUE peakuuu (10 YUCIy U
COCTaBYy YYacTBYIOIIMX B PEAKIUHU BELIECTB, IO TEIUIOBOMY 3 (EKTy, MO0 M3MEHEHUIO CTENEHEW OKHCICHHUS
XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) 0OLIMe M cHenu(uyUecKrue XHWMHUYECKHE CBOMCTBAa TMPOCTBIX W CIOXKHBIX
BELIECTB, MOATBEP)KJas ONHUCAaHUE MPUMEPAMH MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHHS JIEKTPOIUTHUECKON AUCCOIMAIIMY KUCIIOT, IIeNI0Uei U COJIeH, MOTHbIE U COKpAIlIEHHbIE
yYpaBHEHHSI peaKkiiii HOHHOrO 0OMEHa, YPAaBHEHHS PEAKIIHiA, MOITBEPKAAIONINX CYIIECTBOBAHUE ICHETUIECKOM
CBSI3M MEX/1Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEACTBOM COCTABIEHUS DJIEKTPOHHOTO
OayaHca 3TUX peaKInii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3MOXHOCTU MPOTEKAHUS XUMUYECKUX
MIPEBPAICHUH B PA3TUYHBIX YCIOBUIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
areMeHTa 1o (opMyse COSAMHEHHUS, MAacCOBYIO JIOJIIO BEHIECTBA B PAcTBOpE, IMPOBOAWUTH PAcUYETHI IO
YPaBHEHHUIO XMMHYECKON peaKiny;

COOJIIOIaTh TIPaBMIIA MTOJIE30BAHMSI XUMHUYECKOH TIOCYZI0N U Tab0opaTOPHBIM 000pyIOBaHHEM, a TAK)Ke MpaBHiIa
oOpallleHusi C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMH I10 BBINOJHEHHIO Ja0OPAaTOPHBIX XUMHYECKUX
OTIBITOB I10 MOJYYEHHUIO U COOMPAHUIO I'a3000pa3HbIX BELIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TOJTBEPHKIAOIINE KaUeCTBEHHBIN COCTAaB pa3IMYHBIX BEIIECTB: paclo3HaBaTh ONBITHBIM
nyTéM XJopua-, OpoMua-, HOAMI-, KapOoHaT-, ¢ocdar-, cHIMKaT-, Cyiabdar-, TUAPOKCUI-UOHBI, KaTHOHBI
aMMOHMSI 1 MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEPAIH MBICIUTEIFHON JeSITeIbHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMaTHU3alliI0, BBISIBIEHUE NPUYUHHO-CIEIACTBEHHBIX CBsI3el — JUIsI M3Y4YEeHHs CBOMCTB BELIECTB U
XUMHAYECKHX PEaKINi, ECTECTBEHHO-HAYYHBbIE METO/IbI IO3HAHMS — HAOII0JICHNEe, U3MEPEHUE, MOICTTMPOBAHNE,
AKCIIEPUMEHT (peajbHbI U MBICTICHHBIN).



4 TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
DJIEeKTPOHHBIE
(undposbie)
Koan4yecTBO 4acoB o0pa3oBaTejibHbIE
No /i HaumenoBaHue pa3jiesioB u pecypcehbl
TeM MPOrpaMMbl
KonTpo MpaxkTn
Bcero | JbHBIE qyecKue
padoThI padoThI
Pa3nen 1.1lepBoHavyaibHble XUMHYECKHE OHATHS
XuMusi — BaKHast 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU ) 2 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
JIEATEIIbHOCTH YEJIOBEKA
12 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837c

Hroro no pasacity

20

Pasznen 2.BaxHeiilme npeacTABUTEIM HEOPraHUYECKUX BelleCTB

bu6mmoreka [IOK
2.1 Bosnyx. Kucnopox. Iowstue 06 6 https://m.edsoo0.ru/7f41837
OKCHIAX c
Bonopoxa.Iloadarue o xuciorax u bubnorexa LIOK
2.2 OO 8 1 https://m.edsoo0.ru/7f41837
COJIAX :
bu6mmoreka [JOK
2.3 Boga. Pacreopst. Ilonsrue 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBAHUIAX c
OCHOBHBIE KJIACCHI bubmorexa [IOK
2.4 . . 11 1 1 https://m.eds00.ru/7f41837
HEOPraHUYECKUX COCTUHCHUI c
Hroro no pazneny 30

Pasnen 3.11epunonnyeckuii 3akoH u [lepuoguyeckasi cucreMa xumuueckux djaementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

Hemmommrseckas ooroma Busmiorera LIOK
3.1 7 https://m.edso00.ru/7f41837
XUMHYECKHUX deMeHTOB JI. . c
MenneneeBa. CtpoeHne aToma B
XHUMHUYECKas CBS3b. bu6nmoreka [JOK
3.2 OKHCIIATETBHO- 8 1 https://m.edsoo.ru/7f41837
BOCCTAHOBUTEJIbHBIE PEAKIIUU [
bu6nmoreka [JOK
HUtoro mo pazneny 15 https://m.edso0.ru/7f41837
C
OBIIEE KOJIMYECTBO YACOB I10 65 4 5
[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB 1 K n (un¢posbie)
n/m| TeM MPOrpaMMbl Bcero OHTPO paKTH o0pa3zoBaTejibHbIE
JIbHBIE yeckHne
pecypchl
padoTsl | padoOTHI
Pa3nes 1.BemecTBo U XUMHYeCKHE PeaKIMH
11 | oy oonona parees 5 1 bubmmorexa LIOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHUYECKUX PeaKIui https://m.edsoo.ru/7f41a636
Lo e e s 11 Diowomarok
' JICCOMHIATAL. https://m.edso0.ru/7f41a636
pEeaKkIMK B pacTBOpax
Wtoro no pazneny 17
Paznen 2.HemeTra/uibl 1 MX COeIMHEHUST
2.1 Sf@feﬁiﬂifﬁfﬁﬁi VIIA- 4 1 Bubmoreta [IOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['ajgoreHsl
22 | ot emas VIA- | 6 Bubmiorera LIOK
' ) https://m.edso00.ru/7f41a636
rpynnbsl. Cepa u e€ coeTuHeHHs
OO61mas xapakTepucTHKa
23 XHMHYECKHX 3JIeMEHTOB VA- 7 1 bu6nuoreka [IOK
' rpymimbl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61as xapakTepuCcTHKa
24 XHMHYECKHX 3JeMeHTOB |V A- 8 1 5 bu6nuoreka [IOK
' rpynnsl. YTIepoa U KpeMHHN | https://m.edso0.ru/7f41a636
UX COEIUHEHHS
Wroro no pazueny 25
Pa3nea 3.MeTabl 4 X COeIMHEHUS
. bubnuotexa [JOK
3.1 Obmpe cBoidcTa METAIOR 4 https://m.edsoo.ru/7f41a636
39 Baxneiime MeTauibl U UX 16 1 5 but6mmoreka [IOK
' COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u OKpy:Kaomas cpeaa
41 BemectBa u maTepuansl B 3 Bbubnuoreka LIOK
' JKH3HH YeIIOBEKa https://m.edso00.ru/7f41a636
HToro no pazneny 3
OBHIEE KOJIMYECTBO YACOB I10 65 4 ;
I[TPOI'PAMME
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5. HOYPOYHOE IINIAHUPOBAHHME 8 KJIACC

K Hara
oll-
No Tema ypoka 5o
n/m dax
qac | [Iman
T
1 [Tpeamer xumun. Poib XMMUHM B )KU3HU YEJIOBEKa. Tea u BemecTna 1 03.09
[TonsaTre 0 MeTOMAX MO3HAHUSA B XUMUU 1 05.09
3 [TpakTrueckas padota Ne 1 «IIpaBuiia paboThI B 1abOpaTopuu U NPUEMBI 1 11009
oOparieHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM '
4 Uucteie BemecTBa U cMecu. CriocoObI pa3iesieHus: cMecei 1 ]12.09
5 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUYUCTKH 1 117.09
TTOBAPEHHOM COJIN ) '
6 ATOMBI U MOJICKYJIBI 1 |19.09
7 XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CMMBOJIBI) XHMHUYECKUX 3JIEMECHTOB 1 |24.09
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 26.09
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 |01.10
10 3aKoH MMOCTOSIHCTBA COCTaBa BellecTB. XuMudeckas ¢popmyina. BaneHTHOCTB 1 03.10
aTOMOB XMMHYECKUX JICMCHTOB
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENTbHAS MOJISKYJISIpHAS Macca 1 (08.10
12 MaccoBas 1011 XMUMHYECKOT0 3JIEMEHTA B COCIMHECHUHU 1 (10.10
13 KomnuecTBo BemecTBa. Mosb. MossipHast Macca 1 |15.10
14 @u3nYeCcKUe U XUMHYECKHE SIBICHUSA. XUMUYECKast pEaKIus 1 |17.10
15 [Ipu3Haky U ycioBUs MPOTEKAHUS XUMHUUECKUX PEAKIIUM 1 |22.10
16 3aKOH COXpaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS 1 |24.10
17 BerancneHus Koim4ecTBa, MacChl BEMECTBA 110 YPAaBHEHUSM XHMHUYECKUX 1 lo711
peakuuit '
18 Knaccudukanus XuMHuecKux peakiuii (COeTUHEHHs, pa3ioKeHHs, 1 1211
3aMeIIeHHs, 0OMEeHa) '
19 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONEAUCT. OO00IIeHHE U 1 1411
CUCTeMaTH3aIusl 3HAaHHUHA '
20 KonTpomnbnast padota Nel mo Teme «BemecTBa 1 XUMUYIECKHE PEAKITH 1 [19.11
21 Bo3nyx — cmech razoB. Cocrtas Bo3ayxa. Kucinopoa — sneMeHT u npocroe 1 2111
BeniecTBo. O30H '
99 dusndeckue ¥ XUMHUIECKHE CBOMCTBA KUCIOPOa (PEaKIuu OKHCIICHUS, 1 12611
ropenue). [lonarue 06 okcumax '
23 CrrocoOBI IOJTYYeHHUsT KHCI0PO/Ia B JIA0OPATOPUH ¥ IPOMBITINICHHOCTH. 1 2811
ITpumenenue kucmopoa '
24 TemnoBoii 3¢ (HheKT XMMUYECKOH peakiiu, MOHITHE O TEPMOXUMHUYECKOM 1 lo312
YPaBHEHHH, DK30- M SHAOTEPMHUYCCKUX PEAKIIUIX '
o5 TonnuBo (HedTh, yroiab U MeTaH). 3arpsA3HEHHUE BO3yXa, CIIOCOOBI €ro 1 |os.12
MIPeIOTBPALICHUS '
26 [TpakTuueckas padbora Ne 3 mo teme «llomydeHne u cobupaHue KHUCIOpoaa, 1 1012
U3y4EHHE er0 CBONCTBY '
27 Bomopon — anemenT u npoctoe BemecTBo. Haxoxaenue B mpupoie 1 12.12




28 dusnyueckre 1 XMMUUYECKHE CBOMCTBA Bojgopoa. [I[puMenenne Boopoaa 1 17.12
29 [ToHsiTHE O KUCIIOTaX U COMAX 1 [19.12
30 CriocoObI MmoTydeHust BOJOPOa B TabopaTopun 1 [2412
31 [TpakTrueckas padota Ne 4 o reme «llonydyenue u cobupanue Boaopoa, 1 |926.12
W3YyYEHHUE ETO CBOMCTB)» '
32 MomsipHblii 006EM ra30B. 3aK0H ABOTAIPO 1 (09.01
33 Brruncnenns 00bEMa, KOTHMUECTBA BEIIECTBA T'a3a MO €ro U3BECTHOMY 2 14.01
KOJIMYECTBY BEIIECTBA HIIH 00BEMY '
34 Brruucnienust 00bEMOB ra30B [0 YPaBHEHHIO PEAKIIMK HAa OCHOBE 3aKOHA 1 |16.01
00BEMHBIX OTHOIIICHHUI ra30B '
35 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIbI 1 21.01
36 CocraB ocHoBaHui. [ToHsTHEe 00 MHIUKAaTOpaX 1 23.01
37 Boga kak pactBoputess. HachllieHHbIe 1 HEHACHIIIICHHBIE PACTBOPHI. 1 |2801
MaccoBas 10J1s1 BEIIIECTBa B paCTBOPE '
38 [IpakTuueckas padota Ne 5 o reme «IIpuroroBieHue pacTBOpoB ¢ 1 13001
onpeaeIEHHON MacCOBOM JT0JI€H paCTBOPEHHOIO BEIIECTBAY '
39 Kontponbras padota No2 o reme «Kucmopona. Bogopoa. Bomgay» 04.02
40 Oxcuppl: cocTaB, KiaccuuKalys, HOMEHKIAaTypa 1 06.02
a1 [TosrydeHne M XUMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX 1 1102
OKCHUIIOB '
42 OcHoBaHus: COCTaB, Kilaccu(UKaIMsI, HOMEHKIIATypa 1 (13.02
43 [Tonyyenue u xuMr4eCKUE CBOMCTBA OCHOBAHU I 1 ]18.02
44 Kucnotsr: cocras, kinaccudukaiys, HOMEHKIATypa 1 ]20.02
45 [Tonyyenue u XMMHUYECKHE CBONCTBA KUCIIOT 1 ]25.02
16 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI MOTYYEHHS, XUMHUYECKHE 1 |27.02
CBOMCTBa '
47 [TpakTuueckas pabota Ne 6. PemieHne skciepuMeHTANbHBIX 337124 [0 TeMe 1 |o04.03
«OCHOBHBIC KJIACCHI HEOPTAHMUECKUX COCAMHCHUI '
48 ['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHUUECKUX COEIMHEHUM 1 |04.03
49 O06001IeHNe U CHCTeMAaTU3alns 3HAHUN 11.03
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 1 11303
coequHeHnn" '
51 [TepBBIe MOMBITKY KJIACCH(PUKAITIN XUMUISCKUX JIeMEHTOB. [loHsATHE O 1 11803
rpynmnax CXOIHBIX dJIEMEHTOB '
[Tepuoanueckuii 3axoH u [lepuoanueckas cucTeMa XUMHUIECKIX JIEMEHTOB
52 1 1]20.03
. . MenneneeBa
53 [lepuoapl, rpynmbl, MOATPYIIIbI 1 03.04
54 Crpoenne atoMoB. CocTaB aTOMHBIX s11ep. M30TombI 1 |08.04
55 CrtpoeHue 31eKTPOHHBIX 000JI049eK aTOMOB 37eMeHTOB [leproauaeckoit 1 11004
cucrems! J[. 1. Menneneena '
56 XapakTepucTUKa XUMHYECKOTO AJIEMEHTA 110 €0 MOJ0KEHUIO B 1 |15.04
ITepromdaeckoii cucreme /1. . Menneneena '
57 3navenue [leproguyeckoro 3akoHa Jijist pa3BUTHsI HAYKH 1 nipakTuku. J[. U. 1 |17.04




MeHeneeB — y4€HbIN, NEAAror U rpakJaHuH
58 DIEKTPOOTPUIIATEILHOCTh AaTOMOB XMMHYECKHX dIeMeHTOB/ Beepoccuiickas 5 | 2204
poBepoyHas pabora '
59 KonTponbras padora Ne4 mo teme «CtpoeHue atoma. XMMHYECKAast CBSI3b» 1 [24.04
60 KoBasieHTHast mossipHast XuMUYecKas CBI3b MloHHAs XUMUYECKast CBSI3b 1 |29.04
61 KoBasieHTHas HENOJIsIpHAst XUMHYECKasi CBSA3b 1 ]06.05
62 CreneHb OKUCICHUS 1 |13.05
63 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIINH 1 |15.05
64 OKHCIIUTENU U BOCCTAHOBUTENIH 1 |20.05
65 O600marmui ypok 10 TeMe «XHUMHYECKUE CBI3U» 1 |22.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 65
MMOYPOYHOE INIJIAHUPOBAHHUE 9 KJIACC
Ne Tema ypoka Kon- Hara




n/n BO
qac
[Tnan daxt

1 IIepnonnueckuit 3akoH. [lepuonnueckas cuctemMa XMMHU4ECKUX 3JIEMEHTOB J1. 1 |03.09
H. Menneneena )

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX 1 10509
TPEX NEPUOJIOB '
Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIECTB 1 [10.09
Bujbl XuMudeckoi CBA3HM U TUIIBI KPUCTAJIMYECKUX PEIETOK 1 |12.09

5 Kontponbnas padota Nel o teme «IloBTopeHne u yriybieHue 3HaHUH 1 17.09
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilaccay '

6 Knaccuukanus XuMHUUeCKUX peakuid o pa3iTudHbIM IPU3HAKAM 1 119.09

7 [TonsiTre o ckopocTu XUMHUUYECKO# peakuuu. [loHaTHE 0 TOMOT€HHBIX U 1 12409
FeTEPOreHHBIX PEAKIHAX '

8 [TonsATHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 |26.09
XMMHUYECKON peaklMy U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS '

9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 |01.10

. 03.10

10 Teopus anexTponauTrueckoil nucconuanuu. CUiabHbIE U cladble YMEKTPOTUTHI 1

11 Honnble ypaBHEHUS peakinii 1 |08.10

12 XUMHUYECKUE CBOMCTBA KHCIOT U OCHOBAHUHN B CBETE MpEACTaBICHUI 00 1 11010
AJIEKTPOJIUTUYECKON AUCCONMALINHI '

13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABIECHUN 00 3JIEKTPOIUTHUECKON 1 |15.10
TUCCOLHALINU ’

14 [TonsTHe 0 THIpOIU3E COCH 1 17.10

15 O060061IeHre U cucTeMaTu3alus 3HaHu! 1 (2210

16 ITpakTuyeckas pabora Ne 1. «Perienue skcrepuMeHTATbHBIX 3a1a9» 1 124.10

17 KonTponbhas padota Ne2 o teme «NeKTpoNIUTHYECKAs AUCCOIHALIMSL. 1 lo711
XUMHUYECKUE PEaKIH B PACTBOPaX» )

18 OOm1ast xapakTepUCTHKA rajloreHoB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE 1 1211
XJiopa )

19 Xnopoonopon. CossiHas KUCI0Ta, XMMUYECKHE CBOUCTBA, MOJTyUYEeHHUE, 1 |1411
IpUMEHEHHE '

20 ITpakTruyeckas padora Ne 2 o teme «IlomydeHue coysiHOM KUCIOTHI, 1 11911
u3yueHue e€ CBOWCTB» '

21 Brrauciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIINH, €CITH OJIMH U3 pearcHTOB 1 l2111
JaH B U30BITKE '

22 Oom1ast xapakTepucTrka 31eMeHToB VIA-rpymisr 1 |26.11

23 AnnorpornHbie MoAUUKAIMKU cepbl. HaxoxaeHue cepbl 1 €€ COeTMHEHUN B 1 28.11
npupojie. XMMHUYECKHE CBOMCTBA Cephl '

24 CepoBojopo, cTpoeHue, GU3ndecKue 1 XUMUIECKUE CBOMCTBA 1 (03.12

o5 Oxcupt cepbl. CepHast KHCII0Ta, (PU3HYECKIE U XUMHUYECKHE CBOMCTBA, 1 |o512
IpUMEHEHHE '

26 XUMHUYECKUE peaKIiy, Jexallue B OCHOBE MPOMBIIUIEHHOTO crioco0a 1 1012

MOJTYYECHUS] CEPHON KMCJIOThl. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOIIECH Cpebl




COCAUHCHUAMU CCPBI

27 Brruucienne MacCoBOM 10JTM BBIXOAA MPOAYKTA PEAKITHHI 1 12.12
28 OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. A30T, paclipoCTpaHeHUE B 1 1712
npupoae, GpuznyecKkue 1 XuMUYeCKre CBOMCTBA '
29 AMMuak, ero Gpu3NYECKue 1 XUMUYECKHE CBOMCTBA, MOJTYYCHHE U 1 11912
PUMEHEHHE '
30 [Tpaktuyeckas padora Ne 3 o teme «Ilomyduenue aMMuaka, M3y4eHUE €ro 1 |2412
CBOMCTB» '
31 A3oTHas KucioTa, €€ GU3NIeCKre U XUMUYECKUE CBOMCTBA 1 [26.12
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUeCTBE MUHEPATbHBIX
32 ynoOpeHuii. XuMHYECKOe 3arps3HEHUE OKPYKAFOIICH CPeJlbl COSTMHEHUSMU 1 (09.01
a3oTa
33 docdop. Oxcun pochopa (V) u hochopHas kucinora, puznueckue u > 11401
XUMHUYECKHE CBOMCTBA, MOJIyICHUE '
34 Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH. 1 |16.01
3arps3HEHHE PUPOTHON cpeanl GochaTamu '
35 VYriepoa, pacnpocTpaHeHue B pupojie, Gu3nuecKue 1 XUMUIECKHE CBOMCTBA 1 [21.01
36 Oxcunpl yraepoaa, ux Gpu3ndecKkue 1 XMMUIEeCKHUE CBOMCTBA. DKOJIOTHYECKHE 1 12301
po0JIeMbl, CBsA3aHHbIC ¢ OKCcHaoM yrieposa (1V) '
37 YrosbHas KucioTa u e€ coiau 1 [28.01
38 ITpakTuyeckas pabora Ne 4 o teme "[losyuenue yriekuciaoro rasa. 1 | 3001
KagecTBeHnHast peaxiysi Ha KapOOHAT-HOH" '
39 [lepBoHaYaIbHBIC IOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX 1 |o4a.02
yriaepoja ’
40 KpemHunii u ero coenuHeHus 1 06.02
41 [IpakTuueckas padora Ne 5. Pemienue skciepuMeHTaNbHBIX 33J1a4 [0 TEME 1 1102
«BaxHelnme HeMeTaJUTbl U UX COEAMHEHHUS '
42 KonTponbnas padota Ne3 mo teme «BaxHeilne HeMeTaIbl U UX 1 113.02
COCITUHCHU '
OOm1ast XapaKTEPUCTHKA XUMHUYECKHX dJIEMEHTOB — METAJLIOB.
43 Mertannu4deckast CBsI3b U METAJUIMUECKAsT KPUCTAJIIMYECKAs] PEIIETKA. 1 |18.02
Pu3HYECKUe CBOMCTBA METAINIOB
44 XUMHYECKHE CBOMCTBA METAJIIIOB. DJIEKTPOXUMHUUECKUM sl HAIPSKEHUH 1 12002
METaJUIOB '
O6uue cnocoObl monydeHus MetamuioB. CriaBbl. Beraucienus no
45 YpaBHEHUSIM XUMHYECKHUX PEaKIMM, €CIIM OJIUH U3 PEareHTOB COJIEPIKUT 1 |25.02
IPUMECH
46 IloHsITHE O KOPPO3UM METAIIIOB 1 |27.02
47 [lemouHbIe METAIIIBI 1 04.03
48 OKcHIBI ¥ THAPOKCUIBI HATPHUS U KU 1 04.03
49 [llenouHO3eMeTbHBIC METAIUTBI — KAJIBITUH 1 MarHUH 1 [11.03
50 Baxueiinme coefMHEHNS KaJIbIIH 1 13.03
o1 O0600111eHre U cucTeMaTu3alus 3HaHU! 1 |18.03
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS 1 |20.03
53 [TpakTuueckas padota Ne 6 mo Teme "JKECTKOCTh BOABI M METOMBI €€ 1 03.04

ycTpaHeHus"




54 ATFOMUHMI 1 |08.04
55 AMdoTepHbIe CBOMCTBA OKCHIA M THUIPOKCHIA 1 10.04
56 Keneso 1 |15.04
57 Oxcuipl, ruapokcuabl u cosn xenesa (1) u sxenesa (111) 1 17.04
58 O06001IeHre U CUCTEMAaTU3aIUs 3HAHHIMA 2 |22.04
59 [TpakTrueckas padota Ne 7. PerneHue sKCcriepuMEHTaIbHBIX 33/1a4 110 TEME 1 | 2404
«Baxxuelinine MeTaIbl U UX COCIUHEHUSY
Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUi, €CITU OJUH U3 PEarcHTOB
60 JIaH B U30BITKE WU COJICPKUT MPUMECH. BhIUMCIEHUS MacCOBOM 101U BbIXO/a 1 29.04
MIPOJYKTA PEaKIUu
61 O060011IeHNEe U CUCTEMAaTH3aIUs 3HAHHIMA 1 |06.05
62 KonTponbnas pabota Ned4 mo Teme «BaxxHe#me MEeTaJIbl U UX COCTUHCHUS 1 [13.05
63 BemectBa 1 Matepuaibl B IOBCETHEBHOM JKU3HU YEIIOBEKA 1 15.05
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIen Cpeibl 1 |20.05
65 Posip XxumuM B pelieHnn SKOJI0THYECKUX TTPOOIeM 1 |[22.05
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 65




