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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMa mo XUMHUM Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUSI COCTAaBJI€HA Ha OCHOBE
TpeOOBaHUII K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIIErO
obOpasoBanms, mpexactaBieHHbIx B DPI'OC OO0, a Ttakxke Ha ocHOBe (denepanbHO paboueit
MpOorpaMMbl BOCIIUTAHHUS U C YYETOM KOHLEIMIMM MPENoJIaBaHusl y4eOHOro mpeamera «XuMUs» B
oOpasoBarenbHbBIX opranu3anusax Poccuiickoit deaepanum.

[TporpamMma mo xumum AaéT MpeACcTaBICHUE O IENIX, 00IIel cTpaTernu 00ydeHus, BOCITUTAHHS
U pa3BUTUs OOYyYalOIIMXCS CpeICcTBaMU y4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTelnbHOe
MPEAMETHOE COJIEPKaHKE, PEyCMAaTPUBACT PACTIPEICIICHUE €T0 M0 KJIaccaM U CTPYKTYpUPOBAHUE 110
pazgenaM M TeMaM [MpPOrpaMMbl IO XWUMHUH, OINpeAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKUA COJEP>KaHUsI, PEKOMEHAYEMYIO IOCIEAOBATEIIbHOCTh U3YyUYECHUS] XUMHH C Y4ETOM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4eOHOro mpoiiecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYaroIIUXCs, OMpEeieT BO3MOKHOCTH TIpeaMeTa JUIsl peaanu3alui TpeOOBaHUN K
pe3ysbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a TakkKe TpPeOOBaHWI K pe3yibTaraM OOydYeHHUS XUMHUHM Ha ypPOBHE IENCH H3ydeHUs
MpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHON JEATEIBHOCTH O0YYaIOLIErocsl M0 OCBOEHUIO
Y4e0HOTO CO/IepIKaHMsL.

3HaHHE XUMHUU CIYXKUT OCHOBOH Ui (OpPMUPOBAaHUS MHPOBO33PEHHS O0ydarollerocs, €ro
MPEACTABICHUI O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO POJIb UTpaloT (opMUpYyeMble XHUMHUEH
MIPEJICTABICHHUS] O B3aMMOIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIMH BEUIECTB B IMPHUPOAE, O MYyTSIX
penieHus TI00ANbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAaHEHHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3alud BO3MOXKHOCTEH Uis camMopa3BUTHS M (HOPMHUPOBAHHS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBIIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEW O0Oydaromuxcs,
HaBBIKOB UX CAMOCTOSITEJIbHON Y4eOHOU AESITEIBHOCTH, DKCIEPUMEHTAIBHBIX M HUCCIEI0BATEIbCKUX
YMEHHH, He0OOXOJUMBIX KaK B MOBCEIHEBHOM XKM3HH, TaK U B IPO(GECCUOHATBHON ASITENFHOCTH;

3HAKOMUT CO CTIeM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIa/IbIBA€T OCHOBHI 1IEJTIOCTHOTO B3TJIsA/Ia HA
€IMHCTBO MPHUPOJBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAanoM B (JOPMUPOBAHHH €CTECTBEHHO--
Hay4YHOU IPAMOTHOCTH O0YYArOIITUXCS;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE 00pa30BaHKE 00YUaIOIIUXCS.

JlanHple HampaBlieHUST B OOYYeHHH XUMHH OO0eCTeuuBaloTCa Crenu(UuKond colepikaHus
y4eOHOTO TIpeMeTa, KOTOPBIN SIBJISETCS TMENarorMuecKd aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKd XMMHUHU Ha ONPEJIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHUE
00y4JarolMMHUCS. CUCTEMBbl TMEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa comepKaHus MPOrpaMMbl IO XUMHUH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOTO MOAX0/1a
k €€ m3yuenuto. CojaepkaHUE CKJIQJBIBACTCS W3 CHUCTEMBI TMOHATHH O XUMHUYECKOM DJIEMEHTE M
BEIIECTBE M CHCTEMBI MOHATUH 0 XUMUYeCcKor peakiuu. O0e ITH CHCTEMBI CTPYKTYPHO OpTraHU30BaHbI
10 TIPUHIIMIY TOCJIEIOBATEILHOTO PAa3BUTHUsI 3HAHWUN HA OCHOBE TEOPETHUECKHUX TMPEACTABICHHUI
Pa3HOro YpPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuonuueckoro 3akona J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— IPECTaBICHU 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHMS pacCMaTpPUBAIOTCA HA OCHOBE OMIIUPUYECKH TOJYUYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA ITOCJIENIOBATEIIBHO OT OJHOTO YPOBHS K JIPYTrOMY, BBIIIOJHSS
GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHMIO MTPEJICTABICHHS O XUMHYECKOM
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOIIECHUS
K HAyYHOMY 3HAHHUIO U METOJIaM IMO3HAaHMs B Hayke. V3ydyeHne XuMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHUH U3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: « OKpyxaromuid Mup», «bromorus. 5—7 kinaccel» u
«®Dusuka. 7 Kjmacey.

[Ipu u3yueHHH XMMUU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YEJOBEKa M KaK OJIHOTO M3
KOMIIOHEHTOB MUPOBOW KYJbTYphL. 3a/iaua y4eOHOTro ImpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHYECKUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHITHUM, 3aKOHOB U TEOPETHYECKHX IMOJIOKEHUI,
JOCTYIHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAYYHBIM
METOJIaM IO3HAHUsS MPH U3YYCHUU BEIIECTB U XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U PA3BUTUU
[I03HABATENIbHBIX YMEHUM U UX IPUMEHEHUH B y4€OHO-T103HABATEIbHON U Y4EOHO-HCCIIE0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUH MPaBUJI O€30M1aCHOT0 OOpallleHHsI ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Ipy u3ydyeHMH XUMUM Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUSl Ba)XKHOE 3HAUYEHUE
MPUOOPENU TaKue 1eTH, KaK:

— (opMUpOBaHME MHTEUIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMo00Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO PEIICHUN, CIIOCOOHOM aaanTUpoBaThcs K OBICTPO
MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHUS Ha CHCTEMaTHYeCKOe MPHOOIIeHHE OO0yYarommxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM IO03HaHUs, (OPMHUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrnieueHHe YCIIOBUH, CHOCOOCTBYIONIUX MPUOOPETCHHUIO OOYYAIONIMMHKCS  OIBITa
pa3HOOOpa3HOW NeATEIbHOCTH, MO3HAHWS M CaMOIO3HAHHWA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEITEIBHOCTH;

— (¢opMupoBaHue o01Iel HYHKIIMOHATFHOW U €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSICHATh W OIICHUBATH SIBJICHHUS OKPY’KAIOIIETO MHpA, HCIOJIb3ys 3HAHUS W OIIBIT,
MOJIy4E€HHBIE TP U3YyYEHUH XUMUU, IPUMEHITh UX MPHU PEIICHUHU MPOOIeM B MOBCEIHEBHOM KU3HU U
TPYZIOBOM JEATENBHOCTH;

— (dopmupoBaHHe Yy OOyYarOUIMXCAd TyYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAHHS I[EHHOCTH
XUMUYECKUX 3HAHUH JUTsl BEIPAOOTKU SKOJIOTMUECKH 1E€JI€CO00pa3HOTO MOBEJACHUS B OBITY U TPYIOBOM
JESATEIBbHOCTH B LEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH NPUPOTHON CPENbL;

— pa3BUTUE MOTHBALIMU K OOyUEHUIO, CIOCOOHOCTEN K CaMOKOHTPOJII0O U CAMOBOCIMTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYeIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U
HaIpPaBJIEHHOCTU JaJIbHEHIIEr0 00yUYeHHUsI.

OOmiee 4McIO 4YacoB, OTBEAEHHBIX I M3yUEHHs XUMHMM Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBanmusi, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB
(2 gaca B HezeMIO).

COIEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuun. Posib XUMUM B )KM3HM 4YeJIOBEKa. XUMHUA B CUCTeMe Hayk. Teia u BellecTsa.
@du3nueckrue CBOKMCTBA BEUIECTB. ArperarHoe cocrosinue BeniecTB. [loHATHE O MeTonax MO3HAHUS B
xumun. Yucteie BemecTBa U cmecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTh. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUYECHHUE.



Xumuueckas ¢opmyia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENBbHAs aTOMHAst Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas macca. MaccoBas
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KonunuectBo BemectBa. Monbs. MousipHas macca. B3auMocBsA3p KOJIMYECTBa, MacChl W 4ucia
CTPYKTYPHBIX eIMHHII BemecTBa. Pacyérel mo hopMynamMm XMMHUECKUX COSAMHEHUI.

Pu3nyuecKrue U XUMUYECKUE SBJICHUSA. XUMHUUECKasl peaklus U €€ IPU3HAKU. 3aKOH COXPaHEHUs
Macchl BemlecTB. XWMUYeckue ypaBHeHus. Kraccudukanus XUMUYECKHUX peakuuid (COeTUHEHUS,
pasNoKeHus, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW IOCYZOW, NpaBUjIaMH paboTel B Jjaboparopuu U HpuéMaMu
oOpariieHus ¢ 1a60paTopHbBIM 000PYAOBAHUEM, U3YUYEHHE U ONKCaHuEe (PU3MUECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HAOMOJeHNE (U3NUECKUX (TUIaBICHUE BOCKA, TasHHUE JIbJA, PACTUPAHUE
caxapa B CTYIKe, KUIIEHHWE U KOHJICHCALMA BOJbI) U XMMHYECKHX (TOpPEHHME CBEUYH, IMPOKAJTUBAHUE
ME/IHOM TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHUCIOTOH) SIBJICHUH, HAOMIOJCHHE W ONHCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHMCJIOTHI C XJIOpuAoM Oapus, pasioxenue rugpokcuna meau (l1) mpu narpeBanuu, B3auMopencTsue
xenesa ¢ pactBopom conu meau (l1), uzydenune cnocoboB paszeieHusi cMeceil: ¢ TOMOIIbI0 MarHUTa,
¢GuIbTpOBaHNE, BHITAPUBAHKE, TUCTUIULAUSA, XpoMmaTtorpadus, MPOBEICHHE OYHCTKU ITOBApECHHOMN
CONM, HAONIOJIEHWE U OIKCAaHUE PE3YJIbTaTOB IMPOBEICHUS OMNBITAa, WUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHUE MOJIETEH MOJIEKYJI (1IaPOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmecp razoB. CocrtaB Bo3ayxa. Kuciopon — 31€MEHT M NpPOCTOE BEIIECTBO.
Haxoxnenue xucinopoga B mpupone, (pu3myeckrue U XUMHUYECKHE CBOICTBa (peakiuH TOPEHHS).
Oxcupgpl. IIpumenenue kucinopona. CrocoObl MoOJydeHHs KHCIOpoja B jaboparopuu U
npoMebliieHHOCTH. KpyroBopotr kuciopona B mpupoae. O30H — amioTpomHas MoOAUDUKAIIHS
KHCJIOPOJIa.

TennoBoit >pdexT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YPaBHEHUS, OJK30- U
SHAOTEPMHUUYECKHE peakuu. TOoIIMBO: Yroiab U MeTaH. 3arps3HeHHe BO3/1yXa, YCUJIEHUE TapHUKOBOIO
addekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT U mpoctoe BemecTBo. Haxoxkenue Bojopoaa B mpupoje, pusnueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0b! omydeHus. Kucinotel u conu.

Mossipablit 00b€M ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoWcTBa BOAbl. Boma kak pacrBoputens. PactBopsl. HacelienHsie u
HEHaCBILIEHHbIE PacTBOPHL. PacTBOprMOCTh BemiecTB B Boje. MaccoBast 101sl BEIIeCTBa B pacTBOPE.
Xumunyeckue cBoiicTBa BoAbl. OcHOBaHuA. Poib pacTBOpOB B NpPHUPOJE M B JKU3HU 4YEIIOBEKA.
KpyroBopoT Bojibl B ipupoie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudpukanus Heopranmueckux coenuHeHui. Okcuabl.  Krnaccugukamuss — oKcHIOB:
coyieoOpasyrornire (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHbIe) M HecosieoOpazyronme. Homenkiarypa
okcu10B. U3nuecKre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHWM: INENOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®dusznueckue © XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lomydeHue
OCHOBaHMM.

Kucnorsl. Knaccuduxamms kuciaor. Homenknarypa kucioT. Pu3nueckue M XUMHYECKHE
cBorictBa kuciot. Psg akruBHoctu MetauioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknarypa coneil. @u3nuecknue u XuMudeckue cBorictsa coseil. [lonmydyenue coneit.

I'enernueckas cBSA3b MEXKAY KJIaCCaMHM HEOPTraHMYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpe/eNieHue COAEpKaHMUs KHCIopoJa B BO3AyXe, MOJydeHue, cobupaHue,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMCTB KHCIOpOJa, HaONOJCHUE B3aMMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHKHOBEHMSI U MpPEKpaleHUs TOpeHHs (moxapa), O3HaKOMIIEHHE C
o0pa3liaMu OKCHIOB M ONKCAaHHE UX CBOWCTB, MOJy4YeHHE, cOOMpaHUE, paclioO3HABaHUE M H3yueHHE
CBOHMCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopona ¢ okcuaom wenu (1) (Bo3moxkHO
UCTIOJBb30BAaHUE BHJICOMATEpUANIOB), HaOIIoAeHHE O00pa3loB BEIIECTB KOJIUYECTBOM | MOIb,



UCCIIeIOBaHNE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBICHUE
pacTBOPOB € OMPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOrO BELIECTBA, B3aMMOJACHCTBHE BOJBI C
MeTaulaMu (HaTpUEM M KallbliieM) (BO3MOXHO HCIIOJIb30BaHUE BUCOMATEPUATIOB), MCCIEAOBAHUE
0o0pa3oB HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIAccoB, HAOMIOJACHHE W3MEHEHUS OKpacKu
WHJUKAaTOPOB B pacTBOpax KUCJIOT M IeJIouell, u3ydyeHue B3aumojneinctBus okcuga meau (Il) c
pacTBOPOM CEpPHOM KHUCIOTBL, KHUCIOT C MeETaUlaMHM, pPEaKkUUd HEeUTpah3aluuu, IOIyYeHUe
HEPaCTBOPUMBIX OCHOBAHWMU, BBITECHEHHME OJIHOIO METajla JPYTUM M3 PacTBOpa COJHU, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaxkHeine Ki1accbl HEOPraHUYECKUX COSTUHEHUID.

IMepuonuyeckuii 3akoH u Ilepumoauveckass cucreMa xumuuyeckux 3emenro Jl. H.
MenpeneeBa. CtpoeHne aTomMoB. XUMHYeCKas CBf3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBbie MOMBITKH KIACCH(UKANMA XUMHUYECKHX JJIEMEHTOB. [loHATHE O TpymIax CXOJHBIX
9JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METasllbl, TaJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEepHbBIE OKCUIBI U THIPOKCHUIBI.

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3ineMeHToB 1. M. Menneneesa.
Kopotkonepuoanast u jymmHHONIEpHoAHas Gopmbl [leproaudeckoil CUCTEMBl XUMUYECKUX JIEMCHTOB
J. U. Menneneea. Ilepuoasl u rpynmbl. Dusnmdeckuil CMBICH TMOPSIKOBOIO HOMEpa, HOMEPOB
MEPUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX sfep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000J104ek aToMOB TIepBbIX 20 XUMHUYECKUX deMeHTOB [lepnoamueckoit cucremsr JI. 1. Mennaeneena.
XapakTepucTuka XMMHYECKOr0 3JIEMEHTa Mo ero mnojioxxkeHuto B Ilepuommueckoit cucreme . U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJnyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U IMEPUOIAM.

3nauenue I[lepumonnueckoro 3akoHa u Ilepuognyeckoil cUCTeMbl XUMHYECKUX 3JIEMEHTOB s
pa3BUTHS HayKu U ipakTuku. [. . MeHneneeB — yu4€HbIN U Tpa)KJaHVH.

Xumudeckas cBsi3b. KoBaneHTHas (MOMsipHAs U HEMOJSPHAS) CBS3b. DJIEKTPOOTPHUIATENTEHOCTD
XUMUYECKUX JIeMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl OKHUCIEHUs U
BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHe 00pa3IOB BEIIECTB METAUIOB U HEMETAIUIOB, B3aUMOJCHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEeH, MPOBEACHUE ONBITOB, WITIOCTPUPYIOMIUX MPUMEPHI OKUCIUTENBHO-
BOCCTAHOBUTEBHBIX PEaKINi (TOpeHre, PEaKIUy Pa3IoKeHUsI, COSTUHEHNS).

Mesicnpeomemmnie céasu

Peanuzarust MeXIpeIMETHBIX CBsI3€U MPU U3YUYCHUU XHUMHUHU B 8 KJIACCE OCYIIECTBIIETCS depes
UCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATUH, TaK W TOHSTHUN, SBISIONIUXCS
CUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO--HAYYHBbIC TOHATHSA: HAy4YHBIA (akT, THUMOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, Kjaccu(UKAIs, EPUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPECHHUE,
MO/I€l1b, SIBJICHHE.

dusmka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIBI,
PaMOaKTUBHOCTH, MOJICKYJIA, SIEKTPUUYECKUH 3apsill, BEIIECTBO, T€N0, 00BEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, Ta3, ((PU3NYECKUE BETUYUHBI, €IUHUIIBI M3MEPEHHUS, KOCMOC, TUTAaHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOIAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXMMH4ecKasi peakius

[Tepnonnueckuit 3akoH. [lepnoandeckas cucreMa xuMmudeckux snemeHToB Jl. M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, KaJIUsl, KaJIbLMS M HMX COCAUHEHUHM B COOTBETCTBUM C IIOJIOXKEHHUEM DJIIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOCHHEM MX aTOMOB.



CrpoeHne BellecTBa: BHUABl XUMUYECKOHW CBSI3U. THIBI KPUCTAIMYECKMX PEHIETOK,
3aBMCHMOCTBH CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XUMUUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHWYECKUX BEHIECTB. XUMUYECKUE CBOWCTBA BEIICCTB,
OTHOCSIIIUXCS K Pa3iIMYHBIM  KJIaccaM HEOPraHW4eCKMX COCJUHCHMM, TE€HETHYecKas CBs3b
HEOPraHUYECKHUX BEILECTB.

Knaccupukanus XMMHYECKHMX peaKUMi MO pa3IMYHbIM IpU3HAKaM (II0 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETICHEH OKMCIICHUS
XMMUYECKHUX 3JEMEHTOB, 110 00paTMMOCTH, [0 YYacTHUIO KaTalu3aropa). JK30- U 3HJOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[lonatue o ckopocTH xuMmH4Yeckod peakuuu. [lonarue 00 o0OpaTUMBIX M HEOOPATHUMBIX
XMMHMYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M reTeporeHHbIX peakuusax. [lonsaTue o kartanumse.
[lonsaTHe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBI, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKkLUu U
II0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  AJIEKTPOHHBIA  OajlaHC  OKHCIMTEIHHO-
BOCCTAaHOBUTENBbHONH peakiuu. CoOCTaBICHUE YPABHEHMM  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTI0Ib30BaHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust >7IEKTPOIUTHYECKONM OUCCOLMALUHU. OJIEKTPOJIUTBI M HEINEKTPONUTHL. KaThOHBI,
aHUOHBI. MeXaHu3M AMCCOLMAIMM BELIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBsA3H. CreneHb
nucconanuu. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu uoHHOro oOMeHa. YcCiOBHUS NPOTEKAaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakuuil. CBOHCTBAa KHUCIOT, OCHOBAHMW W COJE€H B CBETE
MPEACTABICHUIN 00 JIEKTPONIMTUYECKON aucconuanuu. KauectBeHHbsle peakiiny Ha HOHBL. [loHsTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAIUIOB
U HemeTauioB (rpadgura W anmasza), CIOXKHBIX BEHIECTB (XJIOpUIA HATPHs), HCCIEIOBAHUC
3aBHCUMOCTH CKOPOCTH XMMUYECKOH peakIMu OT BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB, UCCIIEIOBAHUE
JJIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCAa IUCCOLMALMM KHUCIOT, IIEJI0Yed M Ccoyei
(BO3MOXXHO MCITOJIb30BaHME BUJIEO MATE€PHAJIOB), MPOBEJICHUE OMBITOB, MITIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs peaKIii HOHHOro oOMeHa (00pa3oBaHHE OcCajiKa, BhIJIEJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOIIMX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peaKUUi (TOpeHue,
peakuuu pasjioKEHUs, COEIMHEHHUs), pPACIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAaKLIMi HA MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajuibl U MX coeJUHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucieHusa. CTpoeHue U (PU3MYECKHE CBOMCTBA MIPOCTBIX BELIECTB — TaJOreHOB. XHMHUYECKHE
CBOWCTBA Ha TpuMepe xJopa (B3aUMOJEWCTBHE C MeTaUlaMH, HEMeTaJUIaMH{, IIeJI0YaMH).
Xnoposogopos. CossiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, NOIy4eHHe, IpuMeHeHue. JlelicTBre xjopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M UelloBeKa. BaykHelme XJI0pu/Ibl U UX HaX0XAEHHUE B IPUPOJIE.

O6mas xapaktepuctuka ds1eMeHTOB VIA-rpynmbel. OcoOGEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
u cepbl. ANNOTpomHbE MOAUGUKAIMM KHUCIOpOoAa M cepbl. XHMHUYECKHE CBOMICTBA CEpHI.
CepoBosiopoJi, cTpoeHHe, (PU3HUECKUe U XUMHUEcKue cBoiicTBa. OKCHIBI Cepbl KakK MpeACTaBUTENTH
KHCIOTHBIX OKcHJI0B. CepHas KHCIOTa, (QU3MYECKHMe U XUMHYECKHe CBOWcTBa (0o0mue Kak
MPEJCTaBUTEN KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXkallde B OCHOBE
MIPOMBIIIJIEHHOTO CIIOco0a MoTydeHus cepHOi KUCIOThI. [IpuMenenue cepHoit kucnotel. Conu cepHOi
KHCJIOTHI, KaUeCTBEHHasl peaklus Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ coeTuHeHUI B pUpPOJe.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaloIeH cpefbl COEOTUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpAILECHHS.

O6mass xapaktepuctuka »3ieMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIEHUsS. A30T, paclpoCTpaHeHHE B MPUPOJE, (U3NUECKHEe U XUMHUECKUE
cBoiictBa. KpyroBopor a3zora B mpupome. AMMHAK, €ro (GU3HUYECKHE M XUMHUYECKHE CBOWCTBA,
noiyyeHue u npuMeHeHue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.



KauecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHUCJIOTa, €€ TMOoNydeHHe, (PU3NYECKUe |
XUMUYECKHE CBOWCTBa (OOIIMEe Kak TPEACTaBUTENS Kiacca KHCIOT U ClenupuiecKue).
Vcnonp3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX YH0OpeHuil. XuMmudeckoe
3arpsi3HEHUE OKPYIXKAIOIe Cpelbl COSIUHEHHUSIMH a30Ta (KUCIOTHBIE JO0XKIU, 3arps3HEHHE BO3/1yXa,
mouBbl ¥ BojoéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, GpuMdeckne U XUMHUECKUC
ceorictBa. Okcua docdopa (V) u dochopnas kuciora, GU3MIECKHE U XUMUUYCCKHUE CBOWCTBA,
nonyyenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAILHBIX YAOOPEHHA.

O6mass xapaktepuctuka ds1eMeHTOB |V A-rpynmel. OcoGeHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHbIe CTENEHU OKUCICHHs. YTJIEpoA, aUIOTPONHbIE MOAU(UKALKU, PacCHpOCTpAHEHUE B
npupoje, (pusnueckue M XUMHUYECKHE CBOMCTBA. AzacopOmus. KpyroBopoT yriepoaa B mpHpoIe.
Oxcuasl yriepona, ux (usmyeckre M XUMHYECKHE CBOMCTBA, JNEWCTBHE HA >KMBBIE OPraHU3MBI,
MOJIyYCHHE W TPUMEHEHHE. DKOJOTHUECKHEe MpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepoaa (1V),
TUIO0TE3a I100aIbHOTO MOTEIJICHHS KJIMMaTa, MapHUKOBBIA 3(h(ekT. YronpHas KUCIOTa U €€ COH, X
¢usnyeckue M XMMHUYECKHE CBOICTBA, IMONlyueHHEe M MpuMeHeHne. KauecTBeHHas peakinus Ha
kapOoHaT-uoHbl. Vcnons3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX yriepoja (MeTaH,
3TaH, OTHWIEH, aleTHJIEH, J5TaHOJ, TJIMLIEPHUH, YKCycHass Kuciota). llpupoaHble HMCTOYHHKH
yIIEBOIOPOAOB (Yroiib, IPUPOJHBINA ra3, HEPTh), MPOAYKTHl UX MepepadoTku (OCH3UH), UX pOJIb B
OBITY ¥ TPOMBIIIUIEHHOCTH. [ToHATHE 0 OMOOTHYECKH BaKHBIX BELIECTBAX: KUPAX, OCIKaX, yriIeBOIax
— M HX POJM B JKU3HHM 4YelOBeKa. MaTepuaibHOE €IMHCTBO OPraHHMYECKUX M HEOPraHWYeCKHX
COCIMHEHU.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MOyueHUEe U npuMeHeHue. CoenHeHus
KpemHus B mpupozae. OOmme mpencrasienus o0 okcuae kpemuus (V) m xpeMHUEBOW KuCIOTe.
Cunukatel, UX UCIOJIB30BAaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxxHeine CTponuTenbHbIe MaTepUaIbL:
KepaMHKa, CTEeKJIO, IIEeMEHT, OeToH, kene300eroH. [Ipobmembl 0€30MacHOrO HMCIOIb30BAHUS
CTPOUTENBHBIX MAaTEPUaJIOB B MOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJISHOM KHCJIOTHI, MpPOBEJIEHHE
Ka4eCTBEHHBIX pEaKIWi Ha XJIOPHI-UOHBI W HAONIONEHHE TNPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3MUeCKue M XUMHMUYECKHE CBOWCTBA TaJlOTEHOB M HMX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3snamMu XJOpPUIOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE ¢ o0pasnmamMu cepbl M €€ COCIUHEHHUAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpHAIOB),  HaOJIOJeHWe  Tmporecca  oOyriMBaHUsT ~ caxapa MO JEHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3y4Ye€HHE XHMHUYECKUX CBOWCTB pa30aBIEHHON cepHOU
KHCJIOTBI, TIPOBEJCHHE KAaYeCTBEHHOW peaknuu Ha cynb(aT-MoH W HaONOJeHWe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMIIEHHME ¢ (U3MYECKMMM CBOWCTBaMHM a30Ta, (ochopa W UX COEIUHEHUI
(BO3MOKHO HCIIOJIb30BAHHUE BHJEOMAaTepHanoB), oOpa3laMu a30THBIX U (OCPOPHBIX YIOOPEHHUH,
NoJlyyeHue, coOupaHue, pacrio3HaBaHUE U HM3Y4YE€HUE CBOMCTB aMMHUaKa, MPOBEACHUE KayeCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE NMPHU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO MCIIOJIB30BAaHUE BHIEOMAaTEPHAJIOB),
U3y4deHHE MoJeNiell KPUCTAIUIMYECKUX pelEToK anMasa, rpadura, QysiepeHa, 03HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTpOMCTBOM
MPOTHBOTA3a, TONy4YeHHE, COOWpaHWe, pAclo3HaBaHWE W W3YYCHHE CBOWCTB YTJIEKHCIOTO Tasa,
MPOBEJICHUE KAUECTBEHHBIX pEaKkiMii Ha KapOOHAT W CHIMKAT-UOHBI M W3YYCHHUE MPU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHHE C TPOAYKIWEH  CHJIMKATHOM  TPOMBINUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHel e HeMeTaTbl U UX COSTUHEHUS».

MeTasjibl M HX COeTMHEHHUS

OO0mas xapakTepUCTHKAa XUMHUYECKHUX DJIEMEHTOB — METaJUIOB Ha OCHOBAHUU WX TOJIOKEHUS B
[Tepuoanueckoit cucteMe xumuueckux smemeHToB Jl. . MenneneeBa u crpoenus aroMoB. CTpoeHHe
METaJJIOB. MeTayuinyeckasi CBSI3b U METaNIMYeCcKasi KPUCTAILTUIECKas pemETKa. DICKTPOXUMHUUECKUN
PN HaANpsDKeHWH MeTaioB. DU3WUYECKHE W XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl



nojryyeHus MetaioB. [IoHsATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CnuniaBsl (CTalib, YyTYH, TIOPATIOMUHUHN, OpOH3a) M X IPUMEHEHUE B OBITY U MTPOMBIIIIICHHOCTH.

[Ileounble MeTaJUIBL: MOJOKEeHUE B Ilepuoanueckoil cucreMe XUMuU4eckux sjieMeHros JI. 1.
MenzeneeBa, CTpO€HUE UX aTOMOB, HaXOXKJeHUE B mpupoje. Puznueckue U XMMHUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanusg). OKCuAbl U TUAPOKCUABI HaTpus M Kanus. lIpuMeHeHue 1menouHbIxX
METAJIJIOB U UX COEAMHEHUN.

[[{esoyHO3EMENBHBIE METAJUIBI MAarHuid M KajbLMil: nonokeHue B llepuonnueckoi cucreme
xumuueckux asnemeHtoB JI. M. MenzgeneeBa, CTpoeHHE HUX aTOMOB, HAaxXOXJCHHUE B MPHPOJE.
Ouznyeckue U XMMUYECKUE CBOMCTBA MarHus U Kaiublus. Baxkneie coequHeHns Kalblus (OKCU],
THIIPOKCU, cOJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuonmueckoit cucreme xumuueckux adnemeHtoB J[. .
MenpeneeBa, CTpOEHME aTOMa, HAXOXJAE€HHE B Ipupoac. PuU3NYeCKUE M XUMUYECKHE CBOWCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3nemeHToB . M. Menaeneesa,
CTpOCHHE aToMa, HaxoKJIeHue B mnpupozae. Ounyeckre U XMMHUUYECKUE CBOWCTBa xene3za. OKCUbl,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosry4eHue.

Xumuueckuii y3xcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMy METAJUIOB U CIJIaBOB, MX (PU3MUYECKHMMM CBOWCTBAMH, U3y4EHHE
pE3yJbTaTOB KOPPO3MH METaIOB (BO3MOXKHO HCIIONIB30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEH
B3alMOJICHCTBUS OKCHJIA KAJIbLIUSL U HATpUsS C BOAOW (BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHHUS Kelle3a B KHCIOpoAe (BO3MOXKHO
HCIIOJIb30BAaHNE BUIEOMATEPUATIOB), NPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX pEAKUUN Ha HOHBIL:
MarHus, Kajablus, alFOMUHUS, [IMHKA, xkene3a (11) u sxenesza (111), menu (1), HaGar0€HNE M ONTMCaHUE
IIPOLIECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMM HATPHS, KalMsl M KalblMs (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCJIeI0BaHUE aM(OTEPHBIX CBONCTB THUAPOKCHUIA ATIOMHHHUS U THAPOKCHIA
LMHKA, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]a4 10 TeMe «BakHel e MeTamibl U UX COSAMHEHUSD.

XuMus H OKpy:KamoLas cpeia

BemectBa M Marepuanbl B IOBCEIHEBHOH »HM3HU uYelOBeKa. be3omacHoe HCIoNb30BaHHE
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpy’Karolled cpeasl (HpenesbHas JONMyCTHUMas KOHILIEHTpalus
BeiecTs, nanee — [1JIK). Poiabs xumuu B perieHnu 3K0I0rn4eckux mpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHue oopas3loB MaTepHaioB (CTEKIIO, CINIaBbl METAJUIOB, MTOJIMMEPHBIE MaTepHAaIbI).

Meoswcnpeomemmnwie ceasu

Peanu3zanus MeXIIpeIMETHBIX CBSI3€d NMPU M3YUYEHUU XUMHUH B 9 Kilacce OCYLIECTBIIAETCS Yepe3
UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX TOHATUN, TaK U TOHATHH, SBISIOLMXCS
CUCTEMHBIMU JIJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKJIA.

OOmiue ecTecTBEHHO-Hay4YHbIE NMOHSTHS: HAay4HbI (akT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, Kiaccu(UKanus, MepruogUIHOCT, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIMPOBAaHHE, U3MEPEHUE,
MOJIETIb, SIBJIEHUE, TApHUKOBBIN 3D PEKT, TEXHOTIOTUsl, MaTepHAaIbI.

®dusuka: Marepus, aroM, DSJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHWJ, H30TOIBI,
PaAMoOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsi/, MPOBOJHUKH, MOJIYIPOBOJIHUKH, AUIIEKTPUKH,
(GOTOd7IEMEHT, BEIIeCTBO, Telo, O0BEM, arperaTHoe COCTOSIHME BelIecTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KpUCTAINIMYECKasl PEeIETKA, CIUIaBbl, (PU3HMUECKHUE BETMYMHBI, €AMHULIBI U3MEPEHMUS,
KOCMHYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: Qorocunres, abixanue, Ouocdepa, HKOCHUCTEMa, MHHEpalbHbIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIILHBIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA

YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE PE3YyIbTAThHl OCBOSHUS MTPOTPaMMbl OCHOBHOTO O0IIIEro 00pa30BaHUs JOCTUTAIOTCS
B X0JI¢ O0yYeHHs] XUMUU B €IMHCTBE YYCOHOW M BOCIUTATEIHLHON NEATEILHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMU POCCUHCKUMH COIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATEIMH B OOIIECTBE TMpaBWJIAMH W HOPMAaMH IIOBEICHHUS W CIIOCOOCTBYIOT IpoIeccam
CaMOITIO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJIarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAKAIOT TOTOBHOCTh O0YYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACHIUPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YaCTH:

1) naTpuoTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY
HacjaeAWio, TOHMMAHHWS 3HAYCHHS XHUMHUYECKOW HAyKH B JKH3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(POpPMAIMEH O TEPeIOBBIX JOCTHIKEHUSX M OTKPBITHIX
MHPOBOH U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MHpa U
o0111eCTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEJICTABICHUSI O COIHMAIBHBIX HOPMax ¥ MpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHUBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO MOJIE3HOH,
y4e0HO-UCCIICIOBATEIIbCKOM, TBOPYECKOM W JPYrHX BHIAX JICATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH NPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATEIbHBIX 3aj1ad,
BBITIOTHEHUM XWUMHYECKHX OKCIICPUMEHTOB, CO3J[aHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B TMpolecce 3TOW Y4eOHOH MAesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJCHUE M MOCTYIKA CBOMX TOBAPHINEH C MO3UIIMM HPABCTBCHHBIX W IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA !

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIIAIONIME OCHOBY [IJIi MOHUMAHHUSA CYUIHOCTH
HAy4YHOM KapTHHBI MHpa, TPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOIBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON CPENO, O POJIM XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HANpaBlIeHHbIE Ha TMIOJYYCHHE HOBBIX 3HAHWA 1O XUMHH,
HEOOXOAUMBIE JUIE OOBSCHEHHMS HAONIOJAaeMBIX TMPOIECCOB U  SIBJICHHWH, IO3HABATEIbHOM,
MH(OPMAIIMOHHONW W YHUTATEIbCKOW KYIbTYphl, B TOM YHCIIE€ HABBIKOB CAMOCTOATEIBHOWU pabOThI ¢
V4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYEeHWI0O M TIO3HAHMIO, JI0003HATEIHLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIEIOBATEIbCKON IEeATeNbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPaBJICHHOCTH U YPOBHS O0yUYEHUS B JATbHEHIIICM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHMSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HEMPHUITHE BPEIHBIX MPUBBIYEK (YIOTpeOlIeHuUs
QIKOTOJIS, HApPKOTHKOB, KYypEHHs), HEOOXOAUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TIPH
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUIO Mpodeccuil U Tpyaa pa3IndHOTo poja, yBaKEeHUE K TPYILY
U pe3yJbTaTaM TPYJIOBOH JEATEILHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
M0 XMMHUH, OCO3HAHHBIN BBHIOOP MHIWBUIYATEHOW TPACKTOPUU MPOAOIKEHUs 00pa3oBaHUs C YUETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH,
YCHENHOW MPOPECCHOHANBHON JESITeNIbHOCTY U Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(ECCHOHATBLHOM Cpelie;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJAEC KaK HCTOYHHMKY JKM3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHHMS, IOHMMAHHE LIEHHOCTH 3I0pOBOTO M 0Oe30macHoro oopasa KHU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DM3NYECKOMY U TICHXHUYECKOMY 3JI0POBBIO, OCO3HAHHE



LIEHHOCTH COOJIOEHUS MpaBWJl OE30MacHOr0 MOBEACHUS MpU padoTe C BEIIECTBAMH, a TaKXKE B
CUTYAaILUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydyaeMble NPU HM3YYEHUH XHMMUH, JJIS PEUIeHHs 3a/ad,
CBA3AHHBIX C OKPY’KAIOIIEW MPUPOJHON CPENOH, IJIs MOBBIIICHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHMA TIO00ATBFHOTO XapaKTepa SKOJOTMYECKUX MpoOIeM M MyTell MX pEeHIeHUs MOCPEACTBOM
METOJ0B XMMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHON U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeAMETHBIX pe3yJbTaTOB BBIICISIOT 3HAUYMMBbIE i (OPMUPOBAHUS
MHUPOBO33pEHUSI OOIIEHAYYHbIE TOHATHA (3aKOH, TEOpHs, NPUHIMIL, TUINOTE3a, (aKT, CUCTEMA,
MIPOLIECC, AKCIEPUMEHT M JAPYroe.), KOTOphIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M IO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3TUX NPEIMETOB (OPMHUPOBATH IMPEICTABICHHE O
LEJIOCTHOM Hay4yHON KapTHMHE MHpa, U YHUBEpCAJIbHbIE Yy4eOHBIE [EHCTBUS (TIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETryJIATHBHBIEC), KOTOpble OOeCleYnBalOT (OPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YUeOHbIe NelCTBUSA

ba3oBble Jiornueckue AeicTBHA:

YMEHHUsI HUCIIOJIb30BATh IIPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHMM 3HAHWM: PaCcKpbIBATH
CMBIC XUMHUYECKUX TMOHATUN (BBIIEIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTUMH TIOHSATHSIMH), HCIIOJNB30BaTh MOHATHS sl OOBSCHEHHS OTHENBHBIX (DAKTOB W SIBICHHI,
BBHIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKAIUU XUMUYECKHX BEIIECTB M XUMHYECKHX
peakuuii, yCTaHaBJIMBAaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY OOBEKTaAaMH H3Y4YEHUsI, CTPOMUTH
JIOTUYECKUE paccykaeHus (MHIyKTUBHbIC, ACIyKTUBHBIC, IO AaHAJOTUH), JeNaTh BBIBOABI H
3aKJIIOYECHUS;

yMEHHE TPUMEHSATh B MPOLECCe TMO3HAHMS TMOHATUS (TPEeIMETHBIE U METamnpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIM, MCHOJIb3yEMblE B XHWMHH, HpeoOpa3oBbIBaTh IMIUPOKO
IpPUMEHSIEMbIE B XMMHUU MOJIEIbHBIE TNPEACTaBICHUS — XUMHUYECKHH 3HaK (CHMBOJI 3JIEMEHTa),
XuMHuueckas GopMmyra U ypaBHEHHE XMUMHUYECKON peakluu — MpU pelIeHUH y4eOHO-IT03HAaBaTEIbHbIX
3a1a4, ¢ y4E€TOM OTUX MOJCIBHBIX IPEICTaBICHUM BBIABIATh M XapaKTEPU30BATH CYIECTBEHHBIC
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX pEaKlui, BbISBISATH OOIINE
3aKOHOMEPHOCTH, TNPUYMHHO-CICJCTBEHHBIE CBA3M M NPOTHBOPEYMsS B M3y4YaeMbIX IpolLeccax U
SIBIICHUSX.

ba3oBble uccienoBaTe/bCKUe NeHCTBHA !

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI U1l ()OPMUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BbICKa3bIBAEMBIX
CYKJICHUH;

IpUoOpeTeHne OmblTa MO IUIAHUPOBAHHMIO, OPTaHU3alMM W TPOBEACHHUIO YUYEHHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOJI0/laTh 3a XOJOM IIPOIecca, CaMOCTOSITENIbHO IMPOTHO3HPOBATH €ro
pe3yabTar, (opMyIupoBaTh OO0OOIIEHHS W BBIBOABI IO pe3ysibTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BbIOHMpaTh, aHAIM3UPOBATh U HMHTEPIPETHPOBATh MH(OPMALMIO Pa3IUYHBIX BUIOB U
¢dopM TmpencTaBleHHs, MOMy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJISIpHAs JHUTeparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOCOoOUs, pecypchl VHTepHeTa), KpUTHYECKH OLIEHUBATH
MPOTHUBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE MPUMEHSATh pa3iMuHble METOJbl U 3alpochl MPHU MOUCKE M OTOOpe MHMOpMaLUU U
COOTBETCTBYIOIUX JaHHBIX, HEOOXOMUMBIX JUIS BBINOJHEHUS yYeOHBIX M TO3HABaTENbHBIX 3a/1ad4
onpeAeNéHHOro THIa, NpUOOpeTeHHe omnblTa B 00JacCTH HCIOJIB30BaHMUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZICHHE KYJIbTYpOM AaKTMBHOI'O HCIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMalIbHYIO (hOpMY MpeiCcTaBlieHus: HH(OpMaLun
U WUTIOCTPUPOBATh peIlaeMble 33aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, APYIrHMH (popmamu
rpauK 1 UX KOMOMHAITUSIMU,



YMEHHE UCIONB30BaTh M aAHAIM3HPOBATH B TMpollecce Yy4eOHOW U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 XO0341iCTBAa M TPaHCIOpTa Ha
COCTOSIHME OKPY’KaIOILEN NPUPOJTHON CPEIbI.

KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yMEHUs 3a7]aBaTh BOMPOCHI (B XOJ€ auajnora U (WJIh) JUCKYCCUM) MO CYHIECTBY OOCYXAaeMoi
TeMbI, (GOPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJIHEHUS IPEATIOKEHHOM 3a/1a4H;

YMEHUSI MPEJCTABIATh MOJTYUYEHHBIE PE3yJIbTaThl MO3HABATEIILHON JEATEIbHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTax; JEJaTh MPE3CHTALMI0 PE3YIbTAaTOB BBITOJIHEHUS XMMUYECKOTO SKCIEPUMEHTA
(;1aGopaTopHOro oOmbITa, Ja0OPAaTOpPHOM pabOThI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HABaTEIbHOW U
MCCIIEIOBATENLCKON /IEATEIIbHOCTU MPH PELICHUH BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE yuéTa OOIIMX
MHTEPECOB M COTJacOBaHMs MO3ULUN (00CyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD),
KOOPJMHALIMS COBMECTHBIX JCHCTBUMU, ONMpeeiIeHUE KPUTEPHUEB MO OIEHKE KaueCTBa BBIMOJHEHHOMN
paboTsl U ApyruUe).

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHUE CaMOCTOSITEIBbHO OIpPEACNATh LEIU JEATEeIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BEIOMpPATh Hambolee
s dexTuBHBIE CIOCOOBI pelleHrs yU4eOHBIX U MO3HABaTENbHBIX 3a7a4, CAaMOCTOSITENIbHO COCTaBISATH
WA KOPPEKTUPOBATh MNPEIIOKEHHBIA aITOPUTM JEHCTBUU TPU BBINOJHEHUW 3aJaHUM C y4ETOM
MOJIy4eHUsI HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIUsiX, OIIEHUBATH
COOTBETCTBHE IOJIyUEHHOT'O PE3yJibTaTa 3asBJICHHOM LM, YMEHHUE HUCIIOJIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIPEJIaraeMbl€ B YCIOBUU 33/IaHUM.

NPEAMETHBIE PE3YJIbTATHBI
B cocraBe nmpeaMeTHBIX pe3ylbTaTOB IO OCBOGHUIO 00S3aTENBLHOTO  COACpKAHMS,
YCTaHOBJICHHOTO  JaHHOW  (enmepanmpHOil  pabodeid  mporpamMMmoi,  BBIIEISIOT:  OCBOCHHBIC
00y4arolMMHUCSl Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUH, crielupuyecKue Uis TpeaMeTHON
obnmactu «XuUMHS», BHUIBI JEATETLHOCTH IO TOJYYCHUI0 HOBOTO 3HAHHS, €r0 HWHTEPIpETalluH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHTYAIHIX.
K xoH1y 00yuenus B 8 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:
® PpACKpbIBATH CMBICII OCHOBHBIX XUMHUYECKHX TOHATHM: aTOM, MOJIEKYJla, XUMHYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOAHAsE U HEOJAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHasi M MOJIEKYJsipHas Macca, KOJMYECTBO BELIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi JA0JsI XUMUYECKOTO 3JIEMEHTa B COETUHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, SJEKTPOOTPUIIATENIBHOCTh, CTEIEHh OKUCIICHUS,
XUMUYECKass peakius, KiIaccupukamus peaxkiui: peakiuu COCIUHECHUsS, PEeaKIuu
pa3NoKEHUs, PEaKIMU 3aMeIleHUs, PEaKuu OOMeHa, 9K30- U IHJIOTEPMUYECKHE PEaKIuH,
TerioBoM 3¢ (deKT peakuuu, sIpo aroma, dJIEKTPOHHBIM ClIOM aToMa, aTOMHas OpOUTab,
paauyc aToma, XMMHYECKasl CBSI3b, MOJISIPHAS U HEMOJSpHas KOBAJIECHTHAsl CBA3b, MOHHAA
CBSI3b, HOH, KATHOH, aHHOH, pacTBOP, MaccoBast J10Jis BELECTBA (MPOLIEHTHAsI KOHIEHTPAaIUs)
B PacTBODE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATUS
MIPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUM;

® ICIIOJIb30BaTh XMMHYECKYIO CUMBOIIMKY JJISi COCTaBIeHHS (OPMYI BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEAKIIUI;

® OMNpeNeNsITh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHMSX, CTETCHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COCJUHEHUSX, NPUHAIJICKHOCTh BEIIECTB K
ornpeAenéHHOMY KJlaccy CoeIMHEeHUH no GopMyiaM, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs U
HMOHHAs1) B HEOPTaHUYECKUX COCIMHECHUSIX;

e packpbiBath cMbica Ilepuogmueckoro 3akona J[. M. MenaeneeBa: IeMOHCTPUPOBATH
[TIOHUMAaHHE TMEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHMX JJIEMEHTOB OT HX



nosioxkeHus B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHUS MACChI BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMs], 3aKOHa ABOTaIpo;

OIMCBIBATh U XapaKTepH30BaTh TabauuHyo Gopmy lleproguueckoil cuCTEMbl XUMHUUECKUX
AJIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAs MOArpymma (A-rpymmna)» U «modovHas moArpyrmnma
(b-rpynna)», manele u 60nbLINE MEPHOABI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B
tabmuue «llepuonmueckas cucrema xumuueckux osyemeHtoB [I. M. MenneneeBay c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 00LIEee YUCIIO NIEKTPOHOB U PACIPEACIICHUE UX 110 AIEKTPOHHBIM CIIOSM);
KJacCu(UIUPOBaTh XUMHUYECKHE 3JEMEHTHI, HEOPraHHMYECKHE BEIIECTBA, XHUMHUYECKHE
peakiuu (1Mo YUCIly U COCTaBy y4acTBYIOLIMX B pEaKIMH BELIECTB, 110 TeIUI0BOMY 3 dekTy);
XapaKTepu30BaTh (OIMCHIBATh) OOIIME XUMUYECKHUE CBOICTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)K/as OMNMCAHWE NPUMEpPAMU MOJEKYJSAPHBIX YpPaBHEHUH COOTBETCTBYIOILIUX
XUMUYECKHUX peaKIuii;

IIPOrHO3UPOBATh CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALLEHUIN B pa3IMUHbIX YCIOBUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JO0JIIO
XMMHYECKOI0 3JIEMEHTa M0 (OopMyJsie COCIUHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOMN peakuu;

INPUMCHATH OCHOBHBLIC OIICpalun MBICTIATEIBHOM JACATCIIBHOCTH — aHaJIM3 MW CHHTC3,
CpPaBHCHHUC, 0606H.[CHI/IG, CUCTCMAaTHU3al Lo, Knaccn(bnxaumo, BBIABJICHHC IIPUYHUHHO-
-CJICICTBCHHBIX CBsI3CH — A1 U3Yy4YCHUA CBOICTB BE€OICCTB M XHMHYCCKHX peaKHHﬁ,

€CTECTBEHHO-HAy4YHble METOJAbl IMO3HaHUS — HaOJIOJeHUEe, HU3MEpPEHHEe, MOJAEIUPOBAHMUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClleZIoBaTh ~ MNpaBHJaM  MOJb30BAHUS  XUMHUYECKOW  TIOCYIOW H  J1a0OpaTOpHBIM
0o0OpyIOBaHMEM, a TaKKe IMpaBWiaM OOpPAlICHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMHU IO BBIMOJHEHUIO Ja0OpAaTOPHBIX XMMHYECKUX OIBITOB MO MOJIYYEHUIO U
coOupaHuio Ta3000pa3HbBIX BEHIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
OINpEAENEHHON MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA, IUIAHUPOBAaTbH M NPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C TOMOIIBIO
MH/UKATOPOB (JTakMYyC, (heHoNIPTaIenH, METUIIOPAHXK U JPyTHUE).

K xonIty o0yuenus B 9 kiacce npeIMeTHbBIE pe3yJIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX TOHSATHUH: XUMHUYECKHH »HIIEMEHT, aToM,
MOJIEKyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BaJIEHTHOCTb,
3IEKTPOOTPULATENBHOCTb, CTETIEHb OKUCICHHS, XUMHYECKasi peaklusi, XUMHUUECKasl CBA3b,
TEIUIOBOM  2(P(dEeKT peakiuu, MoJb, MOJSIPHBIH OO0BEM, PACTBOp, DIIEKTPOJUTHI,
HEDJICKTPOJIUTHI,  3JEKTPOJUTHYECKass  JUCCOLMALUS, PEaKIMH HOHHOro  OOMeHa,
KaTajau3aTop, XHMHUYECKOEe paBHOBecHe, oOOpaThuMble U  HeoOpaTHMble  peaKlHH,
OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKHCIUTENb, BOCCTAHOBUTEb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpHOCTb, XUMUYECKasi CBA3b (KOBAJIEHTHAsl, MOHHAs,
METaJJTU4ecKasi), KpHUCTaJUIMUecKas perérka, KOppo3us METajuioB, CIUIaBbl, CKOPOCTH
XUMHUYECKOHN peaklnu, npeneapHo gonyctuMmas konnenrpanus [1/IK Bemecrtsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHATHH U PUMEHSTh 3TH TOHSATHUS
MIPU OMKMCAHUM BEIIECTB U X MPEBPAICHUM;

WCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJUKY IIJISl COCTaBICHUS (DOPMYN BELIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIUI;

OTIpEe/IEIIATh BAJIEHTHOCTh U CTENEHb OKUCICHHUS XMMHMYECKHUX DJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHMH IO
dbopmynaM, BHUJ XUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsi MOHA 1O XUMHUYECKOW (opMmylie, XapakTep Cpeibl B
BOJHBIX pACTBOpaX HEOPraHWYECKHX COEIMHEHHM, THUN KPHUCTAUIMYECKOM pEmETKN
KOHKPETHOTO BEIIECTBA;



packpsiBaTh cMbich [lepronnueckoro 3akona J[. . MenzaeneeBa U €MOHCTPUPOBATh €ro
MMOHMMAaHKE: ONHUCHIBATh U XapaKTepU30BaTh TaONU4YHYI0 (hopmy I[leproamdeckoil cucTeMBbI
XUMHUYECKUX DJIEMEHTOB: pa3inuyaTh TMOHATUS «IJIaBHasg noarpynna (A-rpynma)» u
«mmoboyHas mnonarpynma (b-rpynma)», wmamble W OOJbIIME TMEPHOABI, COOTHOCHUTH
0003HaYEHUsI, KOTOpblE HMEIOTCI B IMEPUOJUYECKOM  Tabiuie, C  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjpa, ooiiiee
YHUCIIO B3JEKTPOHOB M paclpeieNieHHe HMX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME
3aKOHOMEPHOCTH B M3MEHCHUHU CBOWCTB IJIEMEHTOB U WX COCIUHEHHH B Mpelenax MallbIX
MIEPUOJIOB U TJIABHBIX MOJATPYII € YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DSJIEMEHTBI, HEOPraHMYECKHE BEIECTBA, XHMHUYECKUE
peakiuu (10 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3PQEKTy,
10 U3MEHEHHIO CTETIeHEN OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CHEHU(PUUIECKHEe XUMUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, TOJTBEPXKJasi OMHCAHWE MPHUMEpPAMU MOJEKYJISIPHBIX W HWOHHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPaBHEHUS DIEKTPOJUTHYECKON UCCOLMALMU KHUCIOT, IIEJIoYel U CcoJeH,
MOJIHBIE W COKpAlICHHBIC YpaBHEHUS DPEAKIM HOHHOTO OOMEHa, YpaBHEHHS DPEaKIIHi,
MOATBEPIKIAIONIUX CYIECTBOBAHHE T'€HETUYECKOW CBS3M MEXKIY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHX MPEBPAIICHUIN B PA3INIHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO AJIEMEHTa 1Mo (OpMyJie COSIMHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKOHN PEaKInuu;

COOTIOAATh MpaBUjia MOJb30BaHUS XUMUUECKON MOCY0N U TaOOpaTOpHBIM 000PYIO0BaHUEM,
a TaKKe IMpaBWiIa OOpalIeHHWs C BENIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH TI0
BBITIOTHEHUIO JTA0OPATOPHBIX XMMHMYECKUX ONBITOB IO TMOJYYEHHIO U COOMpaHUIO
ra3000pa3HBIX BEHIECTB (aMMHUAKa U YTJIEKUCIIOTO ra3a);

MPOBOJNTh PEAKIUHU, IMOATBEPKIAOIINE KAYSCTBCHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOPUI-, OPOMUA-, HOAUA-, KapOoHaT-, ¢hocdar-, cCUIUKaT-,
cynb(har-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HOHBI HW3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTAaHHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpalli MBICTUTENLHON AESITeNbHOCTH — aHallu3 M CHUHTE3,
cpaBHeHHUE, 0000IIeHre, CUCTEMAaTHU3allNI0, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUIS U3y4YEHHUS] CBOMCTB BEIIECTB U XMMHUYECKHX PEaKIIMil, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHWS — HAONIOACHUE, H3MEpeHHe, MOJCIUPOBAaHUE, OSKCIEPUMEHT (peaabHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIIACC
KoJsnuyecTBo yacoB
Ne HaumeHoBaHue pa3aeioB U TeM K - DJieKTpoHHBbIe (I (POBBHIE)
/ orpa OHTPOJbHBIE paKTHYEeCKHE o6pazoBaTe e DecYDe
n/m MPOrpaMMbl Bcero paGoThI pacoThi pa3oBaTeJibHbIe pecypchl
Pa3nen 1. IlepBoHayaabHbIe XHMUYECKHE TOHATHS
11 XuMHsT — BaykHast 00J1aCTh €CTCCTBO3HAHUS 5 2 Bubnmoreka IIOK
' U MIPAKTUYECKOM ASSITEIbHOCTH YEIOBEKa https://m.edsoo.ru/7f41837c
Bubmmoreka IIOK
1.2 BemiecTBa 11 XMIMHYECKHE peaKIInU 15 1 https://m.edsoo.ru/7f41837¢
HWroro no pasnery 20
Pa3zgesa 2. BaskHeiinue npeacTaBuTe 1M HEOPraHNYECKHUX BellleCTB
bubanoreka [JOK
2.1 Boszayx. Kucnopon. ITonsitue 06 okcumax 6 https://m.eds0o.ru/7f41837¢
Bubnmoreka IIOK
2.2 Bopopon.IloHsATHE 0 KHCIOTaX M COISIX 8 1 https://m.edsoo.ru/7f41837¢
Bubnmoreka IIOK
2.3 Bopma. PactBopsr. [ToHsTHE 00 OCHOBaHUSIX 5 1 1 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 1 bubnunoreka [JOK
) COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pa3gen 3. Ilepuonuyecknii 3akon u [lepnoanyeckas cucreMa XUMHYECKHX
BOCCTAHOBHMTEIbHbIE PeaKIuU

3jiemeHTOB [I. . MenneneeBa. CTpoenne aTtoMoB. XuMu4ecKas cBsi3b. OKHUCINTEIBHO-

[lepuoauueckuii 3axon u Ilepuoanueckas

butnuoreka IJOK
3.1 cucTeMa XuMuueckux anementoB /1. U. 7 https://m.eds00.ru/7f41837¢
Mengene-eBa. CTpoeHue aroma — :
32 Xumnaeckas cBs3b. OKHUCIUTEIIBHO- 8 1 bubnnoreka IJOK
' BOCCTAHOBHTEIILHBIC PEaKIHH https://m.edsoo.ru/7f41837c
bubnuoreka IJOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 buGnuorexa LIOK
P P https://m.edso00.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5

I[MTPOI'PAMME
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9 KIIACC

KosmnyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrPaMMbI Bceero Koﬁnrponbmﬂe HpﬁaKanecKne o0pa3oBaTebHbIE
padoThI PadoThI pecypes
Pazgea 1. BenecTBo M XMMH4YecKHe peaKIIUuN
11 IToBTOpenue u yriryOiaeHne 3HAHAN 5 1 Bubmmorexa IIOK
' OCHOBHBIX Pa3JeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKIX 4 bubmuoreka [TOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLIUALIMSL. 8 1 1 bubmuoreka [TOK
' XMMHYECKHE PEaKIii B PACTBOPAX https://m.edsoo.ru/7f41a636
HWroro no pasnery 17
Paznen 2. Hemeraibl 1 HX COeTHHEHHU A
21 OO61mas XxapakTepUCTHKa XUMUYECKUX 4 1 bubanoreka [JOK
' snemenToB VIIA-rpymmsr. I'anorens https://m.edsoo.ru/7f41a636
o | oo smor ; Bumores 10K
: PYIIEL. £-€p https://m.eds00.ru/7f41a636
COCIMHCHUA
OO61mas XxapakTepUCTHKa XUMUYECKUX
bubnnorexa [JOK
2.3 anemeHToB VA-rpynmsl. A3or, pocdop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCIMHCHUA
24 onewenos NVApymms Viseponn 8 ) 2 Butimmorerca LIOK
' N : https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCAUHCHUA
Hroro no pasnery 25
Paznea 3. Meraiibl 4 UX COeTUHEHHUS
N bubanorexa [JOK
3.1 Obume CBOACTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubanorexa [JOK
3.2 Baxxueiime MeTamisl 1 UX COETUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasmaeny 20
Pa3gen 4. Xumus u okpyskaomas cpeja
4.1 BemecTBa 1 Matepualbl B )KU3HH YeJIOBEKA 3 bubmmorexa [IOK
' B P https://m.edsoo.ru/7f41a636
HUroro no pasnery 3
PesepBHOE Bpemst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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MNOYPOYHOE IIJIAHUPOBAHHUE 8 KJIACC

KoaudecTBo 4acoB

DJ1eKTpOoHHBIE TN POBHIE

e Tema ypoka K 1T Aara o0Opa3oBaTeJbHbIC
n/n yp Beero OHTPOJILHbIE paKTHYecKue H3yueHus p
padoThI PadoThI pecypcel
1 IIpenmer xumun. Ponb XumMuu B )KU3HU 1 bubanorexa [JOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 TTonsiTHE O METOaX MO3HAHUS B XUMUHU 1 bubmmorexa LHOK
A https://m.edsoo.ru/ff0d227e
, | Drmmeaembonle | Mo ptors | B 10K
parop p pai https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000Dy TIOBAHUEMY
4 Yuctele BemecTBa 1 cMecu. CriocoOsl 1 bubarorexa [JOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
;| Tttt [ B 10K
PAMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubanoreka [JOK
6 ATOMBI 1 MOJICKY Tb! 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKUE 3TEMEHTHI. 3HaKH (CMBOJIBI) 1 bubnunorexa [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThie u CI0XKHBIC BENIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa [IOK
YIApHOE ¥ https://m.edsoo.ru/ffod2d50
o | Do e B LOK
) https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX JIEMEHTOB
11 OTHOCHUTEIbHAS ATOMHAs Macca. 1 bubnnorexa [IOK
OTHOCHTEbHAS MOJICKYISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XMMHYECKOI0 DJIEMEHTA B 1 Bbubaunorexa [IOK
COE/IMHEHUH https://m.edsoo.ru/ff0d350c
13 KonngectBo Bemectsa. Moinbs. MonsipHas 1 bubanorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®duzndeckre U XUMUYECKUE SBICHHS. 1 Bbubnnorexa [IOK
XuMmuuecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycia0BUS IPOTEKaAHUS XUMUYECKUX 1 Bbubnnorexa [IOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEILIECTB. 1 Bubmorexa [IOK
XUMHUYECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koJimuecTBa, Macchl BEIIESCTBA 110 1 Bbubaunorexa [TOK
YPaBHEHHUSIM XUMHYECKUX PEaKIHi https://m.edsoo.ru/ff0d5708
Kiaccupukanus XuMUIeCKuX peakinii Buborexa LIOK
18 (coenuHeHuUsl, pa3IoKEeHHsI, 3aMeILeHUs, 1

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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19 M. B. JIoMOHOCOB — y4&HBIN-3HIIUKIONEIUCT. bubaunorexa [JOK
O0001IeHNE U CUCTEMATH3ALMS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTtpomsHaas padora Nel mo teme «BemectBa
U XUMHYCCKUE PCAKIIUNY
21| Keonpor o e v tpaores someerso Bumorexa LIOK
po p m ) https://m.edsoo.ru/ff0d448e
O30H
2| xnenopons (peaciin axnencrmn ropeRE) bumotera LIOK
poZa {peaxt » TOP ' https://m.edsoo.ru/ff0d4614
TToustre 06 oxcumax
25 | mbopmopmn mpommm— bumorea LOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumeHeHMEe KUCTopoIa
20 | nommes mramcn 7o Bumnorexa LIOK
p yp > https://m.edso00.ru/ff0d4790
9K30- M DHIOTEPMUYCCKUX PCAKIIHAX
25 | Garprmesse boams anoestur aro Bumorea LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAIICHUS
26 | omyoeame n oGmpeme seapose buGamotera LIOK
Y onp poia, https://m.edsoo.ru/ff0d4ae2
H3yYCHHE €r0 CBONCTBY»
27 Bonopon — 351€MeHT ¥ IPOCTOE BEIIECTBO. bubarorexa [TOK
HaxosxieHue B mpupojie https://m.edsoo.ru/ff0d4dd0
o8 dusndecKkre 1 XUMUYECKUEe CBOMCTBA bubarorexa [TOK
Bojiopoaa. [IpumeneHne Bogopoia https://m.edsoo.ru/ff0d4dd0
29 TToHsiTHE O KHCIOTAX U CONISX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moty4eHust BOJ0poia B bubaunoreka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 | Bomyeenen cobmpamie soronons bumorera LIOK
y oHp AlOpoaa, https://m.edsoo.ru/ff0d4f42
U3yYCHHE €r0 CBOHCTBY»
N n Bubmorexa [IOK
32 MomnspHaslii 00bEM ra3oB. 3akoH ABOTaIPO hitps://m.edsoo.ru/f0d542¢
33 | 1o o oro amtretonty sonmeeeTay nbmeoras Buorexa LIOK
i y Y Betll https://m.edsoo.ru/ff0d55a0
WK 00BEMY
o | Eomesmausoton e o oo B 10K
peak . https://m.edsoo.ru/ff0d5708
OTHOIIICHHH I'a30B
35 dusnyeckne 1 XUMAUECKHE CBOMCTBA BOJIBI buGmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsatue 00 HHAMKAaTOpax Eubmrorexa LIOK

https://m.edsoo.ru/ff0d59e2
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Boua KaK paCTBOPHUTCIIb. HacmmeHHme nu

Bbubaunoreka [JOK

37 HCHACBIIICHHBIC PACTBOPBL. MaccoBas 10Jis https://m.edso0.ru/f0d5b40
BEIIECTBA B paCTBOpE
3| dlprorosnente proracpon o ompetcaéinol Bubmiorera LIOK
PHIOTC 1ep P! e https://m.edsoo.ru/ff0d5eba
MACCOBOI JI0JIeH paCTBOPEHHOTO BEIICCTBAY»
39 KonTtpomsHas padora Ne2 mo teme «Kuciopoa. Bubmmorexa IIOK
Boxopoxa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcHuAbl: cocTaB, KIacCu(puKanus, Bbubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 o, oomosmmn 1 aorepmix Bubmiorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OCHOBaHHUsI: COCTaB, KJIacCHU(pUKAIIUS, bubnuorexa [TOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u XuMHYECKHE CBOMCTBA Bubmmorexa [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccupukanus, bubamorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [MomyueHne 1 XUMHYIECKIE CBOMCTBA KHCIIOT bubmmorexa [IOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CocoObl bubaunoreka [JOK
MOJTyYEHHs, XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
IIpaxTudeckas pabora Ne 6. Perenue
47 AKCIIEPUMEHTAILHBIX 3a7a4 10 TeMe bubaunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX https://m.edsoo.ru/00ad9b7c
COEAMHEHU I
48 I'enernueckas cBA3b MEXKIY KilaccaMu bubaroreka [TOK
HEOPTaHHYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
49 O0001IeHNE U CUCTEMATHU3ALNSA 3HAHUHA
50 Kontponsnas pabora Ne3 mo teme "OcHOBHBIE
KJIACChl HEOPTAHUYECKUX COSTMHECHUH"
5L sammaccran snewentron, Honste o ryax BuGaorexa IOK
: Py https:/m.edsoo.ru/00ad9ffa
CXOIOHBIX DJICMECHTOB
o | b mun s Depmoumesas Bumrra LOK
S https://m.edsoo.ru/00ada52c
MenneneeBa
53 Tlepuoms TITTBI, TIOJITPYIIITBI bubamorexa LHOK
PHOJIBL, TPYIHIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX sIIED. Bubmuorexa [TOK
W3zoromsl https://m.edsoo.ru/00ada342
CTpoeHHe dJIEKTPOHHBIX o6vonoriel< aTOMOB Bubmorexa [[OK
55 anemeHToB Ilepuoamueckoit cucremsr J1. U.

Menpaeneena

https://m.edsoo.ru/00ada6bc
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Bbubaunoreka [JOK

56 ;;o ﬁg;;gf;f: B [leproanueckoi cucreme J1. 1 https://m.edsoo.ru/00ada824
ST parin rayen o mpaeon 1M Menmeaces 1 BuSmsorera LIOK
__ yaéHsifl, HeAror M TpaKAAHUH https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPHUIIATEIIEHOCTH AaTOMOB 1 Bubmmorexa IIOK
XMMHYECKHX DJIEMEHTOB https://m.edso0.ru/00adaab8
bubamoreka [JOK
59 HowHas xumuHeckas caish ! https://m.edsclnlc>.ru/00ada034
60 KoBayeHTHas moJsipHAst XUMHYECKAs CBS3b 1 bubmmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HemosipHas XUMUYECKasi CBSI3b 1 bubmotexa IOK
https://m.edsoo.ru/00adaab9
bubamorexa [JOK
62 Crenens okucieHus ! https://m.edS(I)lo.ru/OOadanS
63 OKHCIUTENTFHO-BOCCTAHOBUTEITFHBIC PEAKIIHH 1 bubmorexa LHOK
https://m.edsoo0.ru/00adb076
64 OKHCITUTENTN U BOCCTAHOBUTEH 1 ﬁgg;ljlﬁ.eezz;g?ﬁm()a db076
65 Kontponbnas pabora Ne4 o teme «CtpoeHne 1 bubnunorexa [JOK
aroMa. XUMHYECKAs CBSA3b» https://m.edsoo.ru/00adb486
66 O0001IeHNE U CUCTEMATHU3ALNS 3HAHUHA 1
67 O06001IeHNE U CUCTEMATHU3ALNS 3HAHUHA 1
68 O00011IcHIE ¥ CHCTEMAaTH3AIMsI 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne

KosmuecTBO 4acoB

DJIeKTpOHHBIE NU(pPOBLIE

Kounrtpoas Jara
a/n Tema ypoka Beero s MpakTHyeckne wysenns o0pa3oBaTe/ibHbIE
paboTst pa6oTsI pecypcehl
1 [epronndaeckuii 3axoH. [leproandeckas cucrema 1 Bbubnnorexa [JOK
xuMuueckux snemenToB J. Y. Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUECKUX 1 Bubmmorexa IIOK
JJIEMEHTOB IEPBBIX TPEX MEPHOIOB https://m.edso0.ru/00adb6h6
3 Knaccudukarus 1 HOMEHKJIATypa HEOPTaHUIESCKUX 1 bubnuorexa [TOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOW CBSA3M M THUIIBI KPUCTAIUTHICCKIX 1 bubnmuorexa [TOK
penéTox https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme «IloBTOpeHue n
5 yriayOieHne 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 1 1
KJ1acca
6 Krnaccuukanus XUMIHYECKUX PEaKIUi o pa3InIHbIM 1 Bubmmorexa [IOK
[IPH3HAKaM https://m.edsoo.ru/00adbcb0
[HonsTe o ckopocTn XUMHUYECKOH peakuuu. [lonarue o Bubmmorexa [IOK
7 1 ]
TOMOTCHHBIX M F'€TEPOr€HHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
o | Dommeosmareo: oy Outos 1 BuSorsa 10K
. p peartt https://m.edsoo.ru/00adc28c
TOJIOKCHUE XUMHUYECKOTO PABHOBECHS
9 OKHUCTATENIEHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 bubmmorexa LIOK
peaxit https://m.edsoo.ru/00adcade
10 Teopust anekTpoauTHueckol aucconuanuu. CuiabHbIE U 1 bubaroreka [TOK
ci1abble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHBIEC ypaBHEHHUS peaKIUiA 1 bubmmorexa [IOK
P peaxtt https://m.edsoo.ru/00add448
12 XHUMHUYECKHE CBOWCTBA KUCJIOT U OCHOBAHUHN B CBETE 1 bubnnorexa [IOK
[PE/CTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOUAIINI https://m.edsoo.ru/00add5d8
13 XUMHIYECKHE CBOICTBA CONIEH B CBETE MPEICTaBICHUIT 1 Bu6mmorexa [IOK
00 3JIEKTPOJUTHYECKON TUCCONMALINT https://m.edsoo.ru/00add8b2
N Bubmorexa [IOK
14 Towsme o runponmse coneit ! https://m.edsoo.ru/00add9d4
15 O0001IeHAE ¥ CUCTeMAaTH3AIHs 3HAHUHA 1
16 [Ipaxtrueckas padora Ne 1. «Pemenne 1 1 Bu6mmorexa [IOK
9KCIIEPUMEHTAIBHBIX 3371at) https://m.edsoo.ru/00addbfa
Kontponsnas padora Ne2 mmo teme
17 «ONEeKTPOIUTHIECKAS TUCCOINAIIHS. XUMUIESCKUE 1 1
peaKnyy B pacTBOPax»
OO0mas xapakTepUCTHKA TaJIOTCHOB. XUMUYCCKUE Bubmuorexa [TOK
18 . 1 .
CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBonopon. CoisiHast KUCIIOTa, XUMUYECKUE Bubmuorexa [TOK
19 o 1 :
CBOWCTBA, MMOJTyYCHHE, TPUMCHCHUE https://m.edsoo.ru/00ade104
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IIpaktuaeckas padora Ne 2 o Teme «Ilomyuenune bubamoreka [JOK
20 N N . .
COJISIHOU KHCJIOTHI, H3y4EHHUE €€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Bolunciienus 1o ypaBHEHUSIM XUMHUYECKUX PEAKLUM, bubamoreka [JOK
€CJIM OJMH M3 PEareHTOB JaH B M30BITKE https://m.edsoo.ru/00ade488
bubanorexa [JOK
22 OO01mas xapakTepucTuka seMeHToB VIA-Tpynsl https://m.eds00.ru/00ade64a
| Ao b e, s B 10K
A pHpoae. https://m.edsoo.ru/00ade64a
cepsl
o4 CepoBonopon, ctpoeHne, pr3ndeckie H XUMHICCKIe Bubmmorexa IIOK
CBOIiCTBa https://m.edsoo.ru/00ade802
Oxcupsl cepsl. CepHast KHCIIOTa, GU3UIECKUE H Bubmmorexa IIOK
25 N )
XUMHYECKHE CBOUCTBA, IPUMCHEHUE https://m.edsoo.ru/00adea28
XUMHUYCCKUE PEAKIINH, JISKAIINE B OCHOBE
MIPOMBILIJIEHHOT'O CII0c00a MOIyYeHUsl CEpHOU bubnunorexa [JOK
26 . .
KUCJIOTBI. XUMHYECKOE 3arPsI3HEHHE OKPYIKAIOIICH https://m.edsoo.ru/00adec8a
CpeIbl COSAMHEHISIMU CEPBI
27 Brruncnenue MaccoBoi 0IM BBIXO/1a MPOIYKTa bubaunorexa [JOK
peaknuu https://m.edsoo.ru/00adec8a
| SO s VA gy, A BuSorsa 10K
pacipoctp © B IPHPOAE, https://m.edsoo.ru/00adeea6
XMMHYCCKHE CBOWCTBA
29 AMMHuak, ero GuU3NIECKHe U XUMHUIECKHE CBOHCTBA, bubarorexa [TOK
MOJTyYeHHE W IPUMECHEHHUE https://m.edsoo.ru/00adf004
30 [pakrraeckas padora Ne 3 o Teme «[lomyuerne Bubmmorexa [IOK
aMMHUaKa, U3y4eHUe ero CBONHCTBY https://m.edsoo0.ru/00adf180
31 A30THas KUCJIOTA, €€ QU3NIECKUE U XUMUICCKHE bubnnorexa [IOK
CBOlicTBa https://m.edsoo0.ru/00adf306
2 e smmepansmax ytoSpemi, Ximtcexoe buGmorera LIOK
p yAOOP ) https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSMHEHUSIMH a30Ta
dochop. Oxcun dpocdopa (V) u pochopras kucnora, bubamoreka [JOK
33 . .
(bu3HUecKre W XMMUIECKIE CBONUCTBA, TIOJIyICHUE https://m.edsoo.ru/00adf68a
| Somomasmems oo micome ocpanens Buores 10K
YAOOD - Jarp PHPOAL peA https://m.edsoo.ru/00adfc20
¢docharamu
35 VYraepon, pacnpocTpaHeHHE B IPUPOJIE, pr3HdecKre U Bubmorexa [IOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKCVI/UH)I yriaepoa, ux Gu3nIecKue U XUMUICCKHE Butmorexa LIOK
36 CBOMCTBA. DKOJOrHYECKHE POOJIEMBbI, CBA3aHHBIC C .
https://m.edsoo.ru/00adfebe
okcunoM yriepoaa (1V)
37 VYronbHas KHCIIOTa U €€ COu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
38 IMpaxtuueckas pabota Ne 4 o teme "[lomydeHue yIIeKuCIOTo rasa. Bbubaunorexa [TOK

KauecTtBeHHas peakius Ha KapOoHAT-HOH"

https://m.edsoo0.ru/00ae027¢
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39 [TepBOoHaUYANBbHBIE TTOHATHS 00 OPTrAaHUYECKUX bubamoreka [JOK
BEIECTBAX KaK O COEMHEHMSX YIIIEpoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeiMHEHUS bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
IpakTudeckas pabora Ne 5. Pemenue Butmorexa LIOK
41 IKCICPUMCHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime .
S — https://m.edsoo.ru/00ae0bf2
42 Konrponbnas pabora Ne3 o teme «BaxHelimme
HEMETAaJUTBI U UX COCTUHCHUS)
O0mas xapakTepUCTHKA XUMHYIECKHUX 3JIEMEHTOB —
43 METaJUIOB. MeTalindecKas CBSI3b M MeTaJIndecKast Bbubnnorexa [JOK
KpHcTaunyeckas perérka. Guznueckue CBOHCTBA https://m.edsoo.ru/00ae103e
METaJLUIOB
44 XUMUYECKHEe CBOMCTBA METAIJIOB. bubarorexa [JOK
DJIeKTPOXUMHYECCKHIA PS HAIPSLKCHUH METaIOB https://m.edso0o.ru/00ae1156
Oo6mue criocoOsl moydeHust MeTauioB. CIUTaBhIL.
45 BrrancieHus 1Mo ypaBHEHUSIM XAMAYECKAX PEAKITHA, Egggz(;eezziorﬁ/%ael 156
€CJIM OJIMH U3 PEarcHTOB COJICPKHUT MPUMECH — *
bubanoreka [JOK
46 TomsiTHe 0 KOPpO3HH METAILIOB https://m.edsoo.ru/00ae1278
bubanoreka [JOK
47 [Henornbie MeTaLIb! https://m.edsoo.ru/00ae14b2
bubarorexa [TOK
48 OKCHIBI ¥ THAPOKCUIBI HATPHUS U KaJIHs https://m.eds00.ru/00ae14b2
N N bubaroreka [TOK
49 [{enovyHO3eMETHHBIC METAIUTBI — KAIBITUA U MarHHA https://m.eds00.ru/00ae15e8
N bubaunoreka [JOK
50 BakHei1ie CoeMHECHUS KalbIHs https://m.eds00.ru/00ae15e8
51 0060011IeHIE ¥ CUCTEMATH3AIMS 3HAHHIMA
52 YKécTroCTh BOIBI M CLIOCOOBI €€ yCTpaHEeHUs bubmmorexa [IOK
https://m.edso0.ru/00ae1886
53 [MpakTryeckas padora Ne 6 o Teme "JKEcTkocTh BOABI bubnnorexa [JOK
1 MeTOoAbI e€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
N bubamnoreka [JOK
>4 Amomumnii https://m.edsoo.ru/00aelc64
. bubamnoreka [JOK
55 AMdoTepHbIe CBONWCTBA OKCHIA U THUIPOKCHIA https://m.eds00.ru/00ae1c64
bubaunorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuiel, ruapokcuast u conu xenesa (1) u xenesa (11) ﬁ:tf?;/ﬁeelzji&or{f/OanBSeG
58 O6001IeHNE M CHCTeMaTH3aIHs 3HAHIHA
ITpaktudeckas padora Ne 7. Pemenue
59 SKCTIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeitmme bubmorexa HOK

MCTAJUIbI 1 UX COCOMHCHU)

https://m.edsoo.ru/00ae3de8
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Beraucaenus mo YPaBHCHUAM XUMHUYICCKUX peaKHI/Iﬁ,

60 €CJIM OJTUH U3 PEareHTOB JIaH B M30BITKE WIJIH CONCPIKUT 1 bubamoreka [JOK
NpUMecH. BerarcieHrst MaccoBOM 10K BBIXO/a https://m.edso0.ru/00ae1750
MPOAYKTA PEaKIHH
61 | O6oOmmeHne u cuCTEMaTH3aIMsI 3HAHUH 1
62 Konrponbnas pabora Ne4 o teme «BaxHelime 1
METAJUTbI M UX COCAMHCHHUSD
63 BemiectBa 1 MaTepuaibl B IOBCEIHEBHON KU3HU 1 bubnmuorexa [TOK
YenoBeKa https://m.edsoo.ru/00ae3f50
64 XUMIYECKOe 3arpsi3HeHIEe OKPYIKaIOIIeH cpeIbl 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Poite XuMuH B pemIeHnH KOJIOTHIECKHUX TIPOOIeM 1 BH6H_HOTeKa HOK
https://m.edsoo0.ru/00ae4270
66 O0001IICHNE M CUCTEMAaTH3AIMS 3HAHHIMA 1
67 0O0001IIcHHE M CUCTEMAaTH3AIMS 3HAHHIMA 1
68 O0001IeHNE U cCUCTEMATHA3AIM 3HAHWI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O MTPOLLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areascTBo
«ITpocsenienue»

» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmiecTBo «31aTenscTBO
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. 'abpuensu O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HactonbHas kHura yunurtens. XumMus. 8
KI1.: Metoauueckoe nocobue. - M.: Ipocda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap miis 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 8
k1. K yaebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [lpoda, 2022.

3. I'abpuensu, O. C. Metonuueckoe nmocodue k yueonuky O. C. 'abpuensna «Xumus». 8 kiacc / O.
C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yueOnuky O. C. I'abpuensna «Xumusn». 9 kinace / O.
C. I'abpuensa. — M. : JIpoca, 2021. — 108.

5. Xumus : rexnonorudeckue kaptol k yueOnuky O. C. I'abpuensna «Xumus. 8 xiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2020

6. Xumus : TexHonorudeckue kaptol k yueOnuky O. C. I'abpuensna «Xumus. 9 xiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbsHbie U ipoBepodHbie paboThl K yuebuuky O. C. 'abpuensna « Xumus. 8»
/ O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T"azeta « Xumus» 1 CallT 1151 yauTens «5 uay Ha ypOK XUMHUKD»
http://him.1september.ru Exunas xomekuus LIOP: [penmerHas KoyieKiust « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC SIKCTIEPUMEHTBI: XUMHSI.

Konnexuust Poccuiickoro o0mieo0pa3oBaTensHOTo moprasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Bcepoccutickas ouMnana MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMusi: SJIEKTPOHHBIH YICOHUK LISl CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK
http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS
http://www.chemistry.ru JlucraniimonHast OJIMMITHA/IA TI0 XUMHUH: TEIEKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbIH POSKT



HHOACHUTEJBbHAA 3AIINCKA

[IporpaMma mo XMMHUM Ha ypOBHE CpeJHEro oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit ®@enepanumny,
TpeOOBaHUH K pe3ysbTaTaM OCBOEHUs (peepanbHOM 00pazoBaTeIbHON MIPOrpaMMbl CPEJHETO OOILEro
obpazoBanus (POIT COO), npencrasienHbix B degepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTenpHBIX  opraHmzamusx  Poccuiickoit ~ ®exepanuu,  pealu3yIOUIMX  OCHOBHBIE
oOpa3oBaTeNbHbIE INPOrpaMMbl, U OCHOBHBIX MOJIO)KeHMH «CTpaTeruu pas3BUTHUS BOCHUTAHUS B
Poccutiickoit ®eneparuu Ha nepuoa a0 2025 roga» (Pacmopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJAXOJIOB K pa3pa0OTKe MpOorpamMmbl MO XMMHUH, K OIpPEIEIEHUI0 OO0Ilel cTpaTeruu
00y4YeHHs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMH Y4EOHOTO MpeaMeTa «XUMEsD s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBMWJIM KoHLenTyanbHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBICHHOCTH LEJIEH, COJEp)KaHHs, pPe3yJIbTaTOB OOY4YEHHS M TPEOOBaHHWHA K YPOBHIO
[IOJITOTOBKH BBIITYCKHUKOB.

XUMHUECKOe 00pa3oBaHue, MOIy4aeMO€ BBIITYCKHUKaMH 0011e00pa3oBaTeibHON OpraHu3alliiy,
ABJISICTCS HEOTHEMJIEMOM YacThbl0 MX OO0pa3oBaHHOCTH. OHO CIIy)KUT 3aBEpUIAIOIIUM 3TaloM
peaiu3alliM HAa COOTBETCTBYIOUIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LIEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHMsA. OTH LIEHHOCTH KacalOTCs IO3HAHUS 3aKOHOB
npuposl, (POPMUPOBAHHS MHUPOBO33PEHHUS M OOIIEH KyJBTYpbl YENOBEKa, a TaKKe IKOJOTHUYECKU
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO M NPUPOAHON cpene. Peanusyercs xumumueckoe
oOpa3oBaHue OOydYaIONUXCS Ha YPOBHE CpEIHEro O0OImero oOpa3oBaHUs CpPEACTBAMH Y4EOHOTO
npeaMera « XUMUs», CONEPKAaHUE U MOCTPOEHHE KOTOPOTO OIPENEIEHbl B MPOrpamMMe M0 XUMHUH C
y4€TOM CHEelU(PUKA HAyKH XUMHMM, €€ 3HAUeHUS B MO3HAHUU NPUPOJBI U B MaTepUaIbHOW YKU3HU
o0miecTBa, a TaKkKe C Y4€TOM OOIIMX Ieel W MPHUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoit deneparuu.

XuMHs Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WIpaeT ocoOyi pojib B COBPEMEHHOI
LUMBUJIM3AlMU, B CO3/JaHUM HOBOW 0a3bl MarepHalibHOM KyibTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHME LEJIOCTHOTO IMpe/CTaBIeHUs 00
OKpY’ KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJIbI U UEIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMUU HA OCHOBE
IIOHMMAaHHs BEIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3H MEXIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C OPYIMMM €CTECTBEHHBIMM HayKaMH, XMMHS CTajga HEOThEMJIEMOMU
4acTbI0 MUPOBOW KYJIbTYypbl, HEOOXOJUMBIM YCIOBHEM YCHELIHOTO TPyJa U >KM3HU KaKJOro 4ieHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka cO3MJareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HalpaBlieHa Ha pelIeHHe MNI00aNbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXpPaHbI 370POBBSI.

B coorBerctBHUM ¢ O0mMMM LENSMH W TNPUHIMIIAMH CpPEAHEro O00IIero oOpa3oBaHUA
cogepxkanue mnpenmera «Xumus» (10-11 kmaccel, 6a30BBI ypOBEHb H3yuU€HHs) OPHEHTHUPOBAHO
MPEeUMYIIECTBEHHO Ha OOHIEKYJbTYpHYIO TOArOTOBKY OOyYaroumuxcs, HEOOXOOUMYyI0 UM s
BBIPAaOOTKHM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEIH.

CocTaBisiomuMu npeaMeTa « XUMHs» SBISAIOTCS 0a30Bble Kypchl — «OpraHndeckas XUMUS» U
«OOmiasi U HeopraHudeckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOIl HayKu: CHCT€Ma 3HAHUI MO HEOPraHMYECKOW XUMMHM (C BKIIOYEHHUEM 3HAHHWH U3
oOuiel XMMUM) U opraHuyeckol xumuu. @opMUpOBaHUE TAHHOM CUCTEMbl 3HAHUU NMPU N3yYEHUU
npeaMera 00ecreurnBaeT BO3MOXKHOCTh PAcCMOTPEHHMsS BCEr0 MHOT00Opas3Hs BEIIECTB HAa OCHOBE
OOIINX TIOHSTHI, 3aKOHOB ¥ TEOPUN XHUMUH.



CrpykTypa conepxkanusi kKypcoB — «Opranmueckas xumus» U «OOIIas ¥ HeopraHuyecKas
XUMHs» CPOpPMHUpOBaHA B IporpaMMme MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3YyYEHHUIO
yueOHOro Marepuana U OOYCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWM Ha
OnpefeNiéHHBIX TEOPEeTHYECKHX YPOBHAX. Tak, B Kypce OpraHM4ecKkod XHMHUHU BeIeCTBa
paccMaTpuBarOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHMSI OPIaHUYECKUX COEAMHEHMH, a TaKKe
Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHuH BemiecTB. CBeneHust 00
M3y4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B PA3BUTHUHU — OT YIIIEBOJAOPOIOB IO CIOXKHBIX OMOIIOTHYECKU
aKTUBHBIX coelMHEHUH. B Kypce opraHnyeckoil XMMUU MOJy4YalOT pa3BUTHE CHOPMHUPOBAHHBIC HA
YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs MepBOHAYaJIbHbIE NPEICTABICHUS O XUMHUYECKOW CBA3H,
KJIacCCU()MKALMOHHBIX TPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMHUYECKOHN peaKItu.

[lon HOBBIM yrioM 3peHHS B npeaMmere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBACTCA
W3Y4YCHHbI Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan U
(aKTOJIOTHUECKUE CBENEHUS O BEIIECTBAX M XMMHUYECKOH peakuumu. Tak, B YaCTHOCTH, B Kypce
«OOmiasi ¥ HeopraHuyeckas XUMHUS» OOYyYaIOIIMMCS MPEAOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HAYEHUE NEPUOJAMYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOJI0JIOTMYECKUX MO3MLMH, riryOxke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3aKoHa — OT o0oOmiaromiei 10 oObsACHAIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHUMN O BaKHEWIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHH, CBOWMCTBAX U
IIPUMEHEHHUH, a TAKKE€ O XUMHUYECKHX DPEAKIHSIX, UX CYIIHOCTH W 3aKOHOMEPHOCTAX MPOTEKaHUs
nomnonnserca B Kypcax 10 u 11 kmaccoB aneMeHTaMu CoAepKaHUsl, UMEIOIIMMHE KYJIbTYyPOJIOTHUECKUN
U NPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT NTOHMMAHMIO B3aUMOCBSI3U XUMHUU C APYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B TO3HABATENBHOM W MPAKTHYECKOH [EATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKHUX
MPWJIOKEHUH XHWMHUH, I[OMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HaYMMBIX MPOOJIeMax, CBSI3aHHBIX C XMUMHUEH, KPUTUYECKH OCMBICIMBATh HH()OPMAITUIO U TIPUMEHSTH
e€ JuIl  TONOJHEHHS  3HAHUW, pEUIeHUS  UHTEJUIEKTyalbHBIX W AKCHEPUMEHTAIBHBIX
HCCIIEIOBATEeNbCKUX 3a/ad. B 1enoM copepxkaHue yuyeOHOro rnpeaMera «XuUMHUS» JaHHOTO YpPOBHS
U3YyYEHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHAIOLIMXCS MHUPOBO33PEHUYECKON OCHOBBI MM
MOHUMaHUs (puiocopckux UAEH, TaKuX Kak: MaTepuanibHOE €AMHCTBO HEOPraHW4YecKoro u
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHMEM, I03HABAEMOCTb
MPUPOJIHBIX SIBJICHUM MYyTEM SKCIEPUMEHTA M PEIICHUs MPOTUBOPEUYHI MEXIy HOBBIMU (DakTaMu U
TEOPETUYECKHUMHU TNPEANOCHUIKAMHU, OCO3HAHHE POJIM XMMHUHU B PEIIEHUM HKOJOTHUYECKUX MpolieM, a
TaKKe MpodsieM cOepexeHUs] PHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3JaHMS HOBBIX TEXHOJOTHH H
MaTEpHaJIOB.

B nuiane pemienus 3agad BOCIUTAHUS, Pa3BUTHS U COLMANIM3ALMM OOyYarOUIUXCA MPUHATHIE
IIPOrpaMMOl MO XHMHMM TIOAXOABI K ONPEACICHUIO COJIEpKaHW U IIOCTPOCHHs IpeaMeTa
IpeycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX AEHCTBUM, HMEIOLMX 0a30BOE 3HAUECHHE
JUI  pa3iMYHBIX BHUJOB JIEATENILHOCTH: pEIIeHHs MpodjeM, IOHCKa, aHajdu3a U 00paboTKU
nH(popMaluy, HEOOXOAWMBIX MJisi NPUOOpPETEeHMs] OIMbITa MPAKTUYECKOW U HCCIeI0BaTeNIbCKON
JESATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B npakTuke npenojaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK M Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPHU ONPEIEICHUN COAEPIKATEIbHOW XapaKTepUCTUKH Lenei
W3y4YeHMs] TpeJAMETa HalpaBJIEHHEM IIEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO TNpU3HAETCA
¢dopMHpOBaHHE OCHOB XHMHMYECKOW HaykKd Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MIPaKTUYECKON JIEATEeIbHOCTH YeJIOBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOH KynbTyphl. C
METOJINYECKOM TOUKHM 3PEHMs TaKOM MOJIXOJ K ONPEACICHUIO Leled M3YdeHMs NMpeAMeETa sBIISETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo JTaHHOHM TOUYKE 3pEHHS TJIABHBIMH IEISIMH U3YYEeHUS MpeaMeTa « XuMush» Ha 6a30BOM
yposHe (10 —11 ki1.) ABISAFOTCS:

e (GOpMHPOBAHHE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BOXKHEWIIIEH COCTABIISIFOIIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa, B OCHOBE KOTOPOU JIeXKAT KJIFOYEBBIC MOHATHUS, (yHIaMEHTATbHBIE
3aKOHBI M TEOPUM XUMHH, OCBOCHHME $fI3bIKa HAyKH, YCBOEHHE M IOHUMAaHHUE CYIIHOCTH



JTOCTYIHBIX O0OOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C MCTOpPHEH HX
Pa3BUTHA U CTAHOBJICHMUS;

e (opmupoBaHHE M pa3BUTHE MPEJICTABICHUA O HAYYHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHYECKHUX PEaKIUil, HEOOXOAUMBIX JJIsi IPHOOPETEHUSI YMEHUI OPUCHTHPOBATHCS B MHUPE
BEUIECTB U XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B NPUPOJIE, B TMPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHHUH M CIOCOOOB AEATENBHOCTH, CBSI3AHHBIX C HAONIOJICHHEM M OOBSCHECHHEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaleHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, conmepkaTenbHas XapakTepUCTHKa IeNiell W 3a1ady U3ydeHHsl NpeaMeTa B
porpaMMe Mo XMMHUHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucreme cpenHero ooOmiero obpasoBanus. CeroiHs B MPEMOAaBaHUM XUMHUHU B OOJBIIEH CTEMEeHU
OTHAETCsl MPEANOYTCHUE MPAKTUYECKONH KOMIIOHEHTE COJEepKaHUsl OOyueHHUs, OPUECHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHKA 00IIe00pa3oBaTeIbHON OpraHU3aliy, BIaCIOIIEro He HaOOpoM 3HaHHM, a
(GYHKIIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMHU aKTHUBHOTO IMOJIYYCHUS 3HAHUU U
MPUMECHCHHS UX B PEATBHOM KH3HU JUUIS PEIICHHSI TPAKTUICCKUX 33]1a4.

B cBsi3u ¢ 3TUM mpHU U3yYeHUU MpeaMeTa « XUMHUs» JOMUHHUPYIOIIee 3HaUeHUE MPHOOpeTaroT
TaKue IeJH U 33a4M, KaK:

ajanrtanus OoOydYaroIIMXcsl K YCJIOBHSIM JMHAMUYHO pa3BUBAIOLIETOcs Mupa, (HOpMUpOBaHUE
WHTEIUIEKTYaJIbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TPHUHATHIO TPAaMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYallMsX,
CBSI3aHHBIX C BENICCTBAMH U UX IPUMCHCHHEM;

¢dbopMupoBaHue y 00y4arOIMIUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIINI), UMEIOIINX
YHHUBEpCAIbHOE 3HAYCHHE JUIS Pa3IMYHBIX BUJIOB JACATEIBHOCTU: pEIIeHHs Mpo0iIeM, MOUCKa, aHaIn3a
u 0o0paboTku uHPOpPMAIUU, HEOOXOIUMMBIX MJii MPHOOPETEHUs OMbITa JEATEIBHOCTH, KOTOpas
3aHUMaeT BAXHOE MECTO B IO3HAHWM XHMHHU, a TAKKE JUIA OICHKH C TO3WIMHA 3KOJIOTHYECKON
0€30MacHOCTH XapaKTepa BIHUSHUS BEUIECTB M XMMHYECKHX IPOIIECCOB HA OPraHM3M 4YeJIOBEKa U
MIPUPOJIHYIO Cpeay;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, HHTENIEKTYalIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CocOOHOCTH CAaMOCTOSTENTFHO MPUOOPETAaTh HOBBIC 3HAHUSI 110 XUMHH B COOTBETCTBUHU
C KU3HEHHBIMH TMOTPEOHOCTSMU, MCIOIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU IS
MOMCKA U aHAIHM3a y9eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS,;

dbopMupoBaHHE M PA3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOJIOAAaTENBEHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIpH IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE Yy O00yJarommxcsi yOekIEHHOCTH B TYMaHHUCTUYECKON HANpPaBICHHOCTH XUMHH, €€
BaYKHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIeM pallMOHAIBHOTO MPUPOAONOIb30BaHNUS, TOMOIHEHUS
HHEPreTUYECKUX PECYpPCOB M COXpPAHEHHs MPUPOIHOTO PAaBHOBECHsS, OCO3HAHHSA HEOOXOJUMOCTH
Oepe’)KHOr0 OTHOLIEHMS K TPUPOAE M CBOEMY 3/I0pOBbIO, a TakXke MPUOOPETeHUs OmbITa
WCIIOJIb30BAHUS TTOTYYCHHBIX 3HAHUH JUTSI IPUHSATHS TPAMOTHBIX PEIICHUH B CHTYAIUsIX, CBA3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B yue6HOM mmaHe cpemHero obmiero oopa3oBaHus IPeIMeET « XUMHs 0a30BOTO YPOBHS BXOJIUT
B COCTaB MpeaIMeTHOH obnacti «EcTecTBeHHO-Hay4YHBIE TIPEIMETHD.

OOm1ee 9yuCIIo YacoB, OTBENEHHBIX TS H3YYCHHS XMMHHU, Ha 0a30BOM YPOBHE CPETHEro 00IIero
oOpa3zoBanusi, cocTaBiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).

COJAEP)KXAHUE OBYUYEHMUSI

10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKON XUMHU



[Ipeamer oprannyeckoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B TIOJYYCHUH HOBBIX
BEIIECTB W MaTepuayioB. Teopus CTpOeHHs oOpraHudeckux coeauHeHuit A. M. bytnepona, eé
OCHOBHBIE TOJOXKEHUs. CTpyKTypHBIE (HOPMYJIBI OpPraHMYECKHX BeUIeCTB. ['omMoiorus, uzomepus.
XHUMHYECKas CBA3b B OPTaHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KiacCH(PUKAIMKA OpPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHHYecKuX
COEMHEHMI (cucTeMaTHuecKas) M TPUBHMAJIbHBIE HA3BaHMs BaKHEWIIMX IPEICTAaBUTENEH KIIACCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX MPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3laMid OpraHM4yeckMX BEIIECTB W MaTepualiaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpPTaHUYECKUX BEIIECTB, HAONIOJCHUE W OMHMCAHHE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILCHHIO
OpPraHMYECKUX BEIECTB IPU HarpeBaHuu (TI1aBJIeHHEe, 0OyTIUBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH u 3TaH — mOpocTernime
MPEJCTaBUTENIN ANKAHOB: (PM3WYECKHE W XMMHUYECKHE CBOMCTBA (peaklUuu 3aMEIleHUs] M TOPEHHS),
HaxO0JICHUE B NPUPOJIE, OJIyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHUE, I'OMOJIOTMYECKUN psAl. OTUJIEH W TMPONUJIEH — IMPOCTEHUIINe
MPEJICTABUTENIM QJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIMMEPHU3aLlin ), IOJIy4YeHUE U IPUMEHEHUE.

Anxaguensl: Oyraauen-1,3 u wmertunOyraguen-1,3: cTpoeHue, BaKHEUIINE XHUMUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTUYECKUHN psl. ALIETUIEH — MPOCTEHIIUI
IIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (PU3MUECKHME U XHMHUYECKUE CBONCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHHE, (QPUINYECKHE W XUMHYECKHE CBOHCTBA (peakiuu
TaJIOTEHUPOBAHUS UM HUTPOBAHHUA), IMOJy4YeHHE M MpUMEHEHue. Toryon: cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue COUCMEA (PeaKyuu 2ani02eHUposanus U HUMpOBAHUs), NOJYYeHUe U
npumenenue. TOKCUUHOCTh apeHOB. ['eHeTHUecKas CBSI3b MEXK]y yII€BOAOPOAAMHU, IPUHAIEKAIIUMHI
K pa3jMyYHbIM KJIaccaM.

[Ipupoanbie UCTOUHUKH YTIIeBOJOpo10B. [Ipupoanblit ra3 u nonyTHele HedTsAHBIE Ta3bl. HedTh
n e€ mnpoucxoxaeHue. CrocoObl nepepabOTKW HEPTH: MEpPEeroHKa, KPEeKUHI (TepMUYECKH,
KaTaauTH4ecKuii), muponus. [IpoaykTsl nepepaboTku HeTH, X TPUMEHEHHUE B POMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpoayKTHl €ro nepepadoTKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3uamu IUlacTMacc, KaydykoB M pe3uHbl, kKoiekuuu «Hedtb» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U TaJlOT€HONPOU3BOIHBIX, MPOBEJCHUE NMPAKTUUECKOW paboThl: MOJyUYEHHE
ATUJICHA U U3YYEHHE €T0 CBOMCTB.

Pacuérneie 3amaun.

Bbluncnenus mo ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO
BEIIECTBA WM MPOJIYKTa PEaKlMy MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamnue oprannyeckne coeiNHEHUs!

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHOM U 3TaHOI: CTpOeHUE, GU3NYECKUE U XUMUYECKUE
CBOMCTBa (p€akIuu C aKTUBHBIMH METaJJlaMH, TaJOT€HOBOJOPOJAMH, TOpPEHUE), NPUMEHEHHE.
Bonoponnbie cBsi3u Mexay MoJeKylaMu crnupToB. JlelicTBHe MeTaHojia M 3TaHOJAa Ha OpraHUu3M
4eJI0BEKa.

MHoroatroMHble CIUPTHL. DTUIIEHTIUKOJb U TIUIEPUH: CTpOeHUE, GU3NYECKUE U XUMHYECKHE
CBOMCTBa (B3aMMOJIEUCTBUE CO IICJIOYHBIMM METAJJIaMH, KaUeCTBEHHAsl peaklMsi HA MHOTOATOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M yenoBeka. [[puMeHeHre runepuHa u 3TUICHTJTUKOJIA.

@deHoJ: CTPOEHUE MOJIEKYJIbl, (U3NYECKHEe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.

Anbnerunsl U kemownvl. DopManbaeru, aueTaabAeTH: CTPOCHUE, (PU3UUYECKUE U XUMHUYECKUE
CBOMCTBa (peakUMM OKHUCIECHHS M BOCCTAHOBJICHHUS, KAaueCTBEHHBbIC pEaKIHMH), TIOJIyYEeHHE U
MIPUMEHEHUE.




OHOOCHOBHBIE TMpeeNibHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAasE W YKCyCHas KHCIIOTBI:
cTpoeHue, (HU3MYECKHe M XMMHYECKHE CBOMCTBA (CBOMCTBa, OOIIME Ui KJlacca KUCIOT, PEaKIIHs
STepUHKAINN), TOTyYeHUE U TpuMeHeHne. CTeapuHOBas M OJICMHOBAsI KUCIOTHI KaK MPEACTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIIEe ACHCTBUE.

CrnoxHble 23QHUPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['naponu3 cinoxHbIX 3¢upoB. XKupsr.
I'unponus xupos. [Ipumenenue xxupos. buonorunueckas poib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus YriieBoJoB (MOHO-, JW- W TOJHcaxapuiabl). [mroko3a —
MIPOCTEHIINI MOHOCAXapU/I: OCOOEHHOCTU CTPOEHUS MOJIEKYJIbI, (PU3MUECKHUE U XUMUYECKHE CBOWCTBA
(B3ammogetictBue ¢ ruapokcuaom meau(ll), okuciaeHne ammuadHsiM pacTBopoM okcuuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKJCHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJib.
®orocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemitrono3a kak HpupofHble monuMmepbl. CTpoeHHe Kpaxmajga M LEeJUTIOI03bI.
duznyeckue U XMMHUYECKHE CBOICTBa Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).

DOKcIepUMEHTAIbHBIE METOJbl HM3yYCHHsS BEIIECTB M WX NPEBpallleHH: MpPOBEACHUE,
HaOJI0/IeHUE U OMHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIHPTOB, KAYeCTBEHHBIC pEaKlUu
OJIHOATOMHBIX CHHUpPTOB (OKucieHue JITaHona oxcuaoM wmenu(ll)), MHOroaTomMHbIX CHUPTOB
(B3ammoperictBue rTiunepuHa ¢ ruapokcuaom Meau(ll)), ampaerumoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) m rugpoxcuaom meau(ll), B3ammopeilicTBue Kpaxmaja C HOAOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneble 3anaun.

Borunicnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKale OpraHudaecKue COeTMHEHHS.

AMUHOKHUCIIOTHL Kak aMmM(oTepHble OpraHuYeckue coequHeHus. Du3nvyeckrue U XUMHYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe MIHIKHA). buonornueckoe 3Ha4eHne aMUHOKHUCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS M
TPeTUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa OENKOB: THIPOJIN3, JCHATypaIus,
KayeCTBEHHbIE peaKMU Ha OEJIKH.

DKcIepUMEHTATbHBIE METOJIbI M3YYEHUS BEIIECTB U MX NPEBPAICHHIA: HAOII0ICHUE U OTIHCAHKE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IPU HArpeBaHUH, LIBETHbIE PEaKIUN OEJIKOB.

BbicokoMo1eKy IsIpHbIE COeTMHEHUs

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJSIPHBIX COECIUHEHHUH: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIeHb IMOJMMEpPHU3aIlUK, CPEIHsS MOJEKyJsipHas macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUI — MOIMMEepH3alts U MOJIMKOHIEHCALIUS.

DKcIepUMEHTabHBIE METOJBI W3YyUYEHHs] BEHIECTB M WX IMPEBpAICHUI: O3HAKOMJICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXINpeIMETHBIX CBA3ed NpH HM3y4yeHMHM opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W TIOHSATHHA,
SBJISIOIIMXCS] CHCTEMHBIMHU JJIS1 OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmire ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBICHUE, HAyYHBIH ()aKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHHTE3, KiIaccu(uKauus, NEepUOAUYHOCTb, HAOMIOJCHNUE, W3MEpPEHHEe, DSKCIIEPUMEHT,
MO/JICIIUPOBAHUE.

®dusnka: marepus, SHEprus, Macca, aToM, JJIEKTPOH, MOJEKyJa, SHEPreTUYeCKUi YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BENIECTBA, (PM3UYECKHE BEIWYMHBI M CIUHHIIBI UX
U3MEpEeHusl.

buonorus: knerka, opranusM, Ouochepa, oOMEH BelleCTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€KH, yIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: mnuiieBble NPOAYKTHI, OCHOBBI PAaIllMOHAIBHOTO MHUTAHHWS, MOIOLIME CPEICTBA,
JIEKapCTBEHHbIE W KOCMETHYECKHE IpernapaThl, MaTepHalbl M3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



11 KIIACC
OBIIAS U HEOPTAHUYECKAS XUMUA

Teoperuveckne 0CHOBbI XMMHH

XUMHUYECKUH dIIeMEHT. ATOM. S1po aroma, U30TOmbl. DNEKTPOHHAS 000JI0YKa. DHEPreTUICCKIE
YPOBHH, TMOAYPOBHH. ATOMHBIE OpOHTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacmpeae/iCHUs
ANEKTPOHOB MO OpOUTaIsIM B aroMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAs
KOH(HUTypaIust aTOMOB.

[lepunonnueckuii 3akoH u [lepuoanueckas cucreMa XxumMuueckux 3meMeHToB J{. 1. Menneneesa.
Ces3p nmepuoanueckoro 3akoHa U Ilepuoauueckoil cucreMbl xumuueckux saemeHtos JI. W
MeHngeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEHIECTB MO IPYyMIaM U MNepUoam.
3HaueHHE NMEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUibl XUMHUUECKOW CBsI3U (KOBAJCHTHAsI HEMOJISIpHAS
U TOJSipHAsA, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM XMMHUYECKOH CBS3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYJSIPHOIO M HEMOJIEKYJISIPHOTO CTpPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BelleCcTBA. THUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMICTBAa BEIIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsitue o aucnepcHblXx cucreMax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbL. MaccoBas [0Jis
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHuyeckux coenuHeHuil. HomeHknaTypa HEOpraHWYeCKUX BEIIECTB.
['eneTnveckast CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICKAITUX K PA3TUIHBIM KJIaCCaM.

Xumuyeckass peaknus. Kraccubukanus XUMHYECKMX pPEaKIMii B HEOPraHWYecKol u
OpraHWYECKOM XMMHH. 3aKOH COXpaHEHHUs MAacCChl BEIIECTB, 3aKOH COXpaHEHUsS W TPEBpPAILICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTHMble peaKIHH.
Xumnueckoe paBHoBecHe. DaKkTOphI, BIMUSIOLNIME HA COCTOSHUE XMUMHUUYECKOro paBHOBecHs. [IpunHimn
Jle Ularense.

Onexktponutuueckas auccornuanus. CunbHble W cialbble anekTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KHUCIas, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEPUMEHTATBHBIE METOJIBI M3YUYEHHUS BEIIECTB U MX MPEBPAIICHUN: JEMOHCTpALUs TaOJIHUIL
«Ilepuoguyeckas cucremMa xumudeckux »sieMeHToB [I. WM. MeHnneneeBa», u3yuyeHHE MOAENEH
KPUCTAJUTMYECKUX PEHIETOK, HAOIIOIEHNE M OMMCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHue MepoKcHaa BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpPa, ONPEAEIICHUE CPElIbl PacTBOPOB
BEUIECTB C IOMOIIBIO YHHBEPCAIBHOTO HWHAMKATOpa, pEaklMd HOHHOro oOMeHa), IMpOBeIeHUE
MIPaKTUYECKON paboThl «BriusHuEe pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIUNY.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX pEaKUUW, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHNEM TIOHATHUS «MaccoBasi J0JIs BEIIECTBAY.

Heoprannueckasi Xumus

Hewmeramnsl. [lonoxenne HemeramioB B [leproandeckoil cucteMe XMMHYECKUX JIEMEHTOB /J[.
W. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. Du3nveckre CBONCTBA HEMETAIOB. AJUIOTPOIHS
HEMeTaJUIOB (Ha IpuUMepe KUcaopoaa, cepol, pocdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BaXXHEHINIMX HEMETALIOB (TaJIOTeHOB, CEphl, a30Ta, ¢ocdopa, yraepoaa
U KpEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI).

IIpuMeHeHNEe Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertamel. [lonoxenne metaiwioB B Ilepuonnueckoit cucreme xumuueckux snemeHToB 1. H.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0YeK aroMoB MeTauioB. OOimue



¢usnyeckue cBoWcTBa MeTayuioB. CIulaBbl METAJUIOB. OJIEKTPOXMMUYECKHHA psl  HamnpsHKeHUH
METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAJJIOB (HATPUM, KaJIUM, KaJIbIMM, MAarHUi, aTlOMUHUM,
LUHK, XpPOM, KEJIe30, MeJIb) U KX COCTUHEHH.

OO6u1re ciocoObl MOMyYeHHsI METaJUIOB. [IpuMeHeHne MeTalljIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl U3YUYEHHUS! BELIECTB M MX IMPEBPALICHUMN: M3YyYEHUE KOJUIEKLIHU
«MeTabl U CIUIaBbI», 00pa30B HEMETAJUIOB, PEIICHUE YKCIEPUMEHTAIBHBIX 33/1a4, HAOIIOICHNE U
OIMCaHUE IEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE THIPOKCH/IA AIFOMUHHUS C
pacTBOpamMH KUCJIOT U LIENI0YeH, KaYeCTBEHHbIE PEaKIIMKU HA KAaTHOHBI METAJUIOB).

Pacuérnsble 3anaun.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WU
00BEMY OMHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, PAacu€Thl Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B oOecriedeHHWH SKOJIOTUYECKOW, SHEPreTUYEeCKOW U MHIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaAKIIHil.

[IpencraBiaenust 00 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYYEHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BELIECTB M MaTEpPUANIOB: BAXXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KpPACKH, CTEKIO, KEpaMMKa, MaTepUalibl i1 J3JICKTPOHMKH,
HaHOMAaTepHallbl, OpraHMYeCKUe U MUHEpaIbHbIEe y100pEHUS.

XWMHS ¥ 30POBBE YEJIOBEKA: IIPABUJIA HCIIOJIB30BAaHUs JICKAPCTBEHHBIX IIPENapaToB, IMPAaBUIIA
0€30MacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBsSI3€i MpU M3ydeHUH oOIIell U HeopraHudeckod xumuu B 11
KJIACCE OCYILECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX HOHSTHUH, Tak U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmiue ecTecTBEHHO-Hay4YHbIE NMOHSTHS: HAay4HbI (akT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, KilacCu(UKalus, MepUOAUYHOCT, HAOIIOICHUE, SIKCIIEPUMEHT, MOJEIMPOBaHNEe, U3MEPEHUE,
SIBJICHHE.

@dusuka: Marepus, HJHEprusi, Macca, aTroM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTMUECKUH YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, GPU3NUECKHE BEIMUUHBI U €IMHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opranusM, sKocucreMa, ouochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOTIIMBO, PECYPCHI.

TexHonOrMa: XMMHUYECKas: MPOMBIIUIEHHOCTh, METAJUIyprus, MPOU3BOJACTBO CTPOUTEIbHBIX
MaTepUajIoB, CEIbCKOX03MCTBEHHOE IPOU3BO/ICTBO, MUIIEBasi IPOMBIIUIEHHOCTh, (hapMalleBTUYECKas
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHMUYECKHMX IpPENapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX
MaTepualoB, 3JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOEHHUS O00YYaIOIIUMHUCS MPOrpamMM
cpenHero ooémero o0pa3oBaHHs (JIMYHOCTHBIM, METalpeJIMETHBIM U TpeAMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOIPAMM CPEIHEro
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

B COOTBETCTBHMM C CHCTEMHO-JCSTEIBHOCTHBIM MOJIXOJAOM B CTPYKType JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Ipeamera «XHMHsS» HAa YpPOBHE CpEeIHEro oo0mero oOpa3oBaHUsS BbIJICIICHBI
CJIEIYIOIINE COCTABIIAIONINE!



OCO3HAaHHE OOYYAIOIIMMHUCA POCCHMCKOW TPaKIAHCKOW WIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEIEICHHUIO;

HaJTMYMe MOTUBAIIUU K O0YYCHUIO;

L[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW ¥ UCTOPUYECKUX TPAJUINK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJCTBOBAThCSI B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICTIOBBIMM ~ YCTAaHOBKaMH, NPUCYIIMMH  LEJIOCTHOM  CHCTEeME  XHMHYECKOTO
o0Opa3zoBaHUs;

HaJIM4Yue MPABOCO3HAHMS HKOJIOTMUYECKON KYJIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS NMpEAMETa « XUMUS» JOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKMMH, COLUOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U UJA€ajJaMH POCCHUUCKOIO TpaxkJIaHCKOro OOIIecTBa,
NPUHATBIMU B OOIIECTBE HOPMAaMH H TIPaBUJIAMHU TOBEICHHUS, CIIOCOOCTBYIOIIMMHU MpOIeCccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYAIOIIHUXCS.

JIM9HOCTHBIE PE3YJIbTAThI OCBOCHUS MPEAMETa « XUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTD OITBITA
MO3HABATEIPHON M TPAKTUYECKON JEesATeNbHOCTH OOydYaloluXcs MO peaju3aluu MPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUsI OOYYArOUIUMUCS CBOMX KOHCTUTYLHOHHBIX TIpaB M OO0S3aHHOCTEH, yBaXKCHHUS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUS O COIHAIBHBIX HOPMax H TMPAaBWIAX MEKIUYHOCTHBIX OTHOILIECHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAESITEIIBHOCTA MPH CO3JaHUM Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MMO3HABATENIbHBIX 3a/1a4, BHITOJTHEHNH XUMUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTHUX TIPU
aHallM3e pa3IMYHbIX BUJOB YUEOHOU NeSTEIbHOCTH;

2) NaTPUOTUYECKOTO0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaCJIEIUI0 OT€YECTBEHHON XUMUU;

YBaKEHHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHU M MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHMIKEHHS HAyKH €CTh Pe3yJbTaT UIMTEIbHBIX HAaONIOJCHUN, KPOMOTIUBBIX
AKCTIIEPUMEHTAIIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U MTPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTHUBOB B MOJIYYCHUU U MOCIEAYIOIIEM aHallnu3e WH(OpMaLUU O
MEePEAOBBIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHWBATh CUTYallMW, CBS3aHHBIE C XUMUYECKUMH SIBICHHUSIMH, U TPHUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OIIEHMBAaTh CBOE TOBEACHUE M TMOCTYNKH CBOMX TOBApHILEd C MO3ULIHN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TIOCIIEICTBUN dTUX TIOCTYIKOB;

4) popmMupoBaHMS KYJIbTYPHI 310POBb:

MOHWMAaHUS IIEHHOCTEH 3I0pOBOr0 H 0€30MacHOro o0pas3a JKH3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJTI0IeHUsI IPABHIT O€30MTaCHOTO OOpAaITIeHHs C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HH U B
TPYJIOBOH JESITEIIbHOCTH;

MMOHWMAaHUS [IEHHOCTH TIPaBWJI MHANBUIYATBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO MOBEJICHHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TIOCJIEICTBUA W HEMPHUATHUS BPEIHBIX TMPHUBBIYCK (YMOTPEOJCHUS aTKOTOJIs,
HapKOTUKOB, KypEHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIENOBATENbCKOW  JIEATEIhHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTrUX BUAAX AEATEIbHOCTH;



YCTAaHOBKM HAa aKTMBHOE Y4YacTU€ B PEIICHWHM MNPAKTUYECKUX 3aJad COLHUAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3yYCHHIO MPo(eccHil pa3iuyHOro poaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 10 XUMMUH;

YBO)KEHHUS K TPYLy, JHOISAM TPYJla U pe3ysibTaTaM TPYAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAMBUAYaJIHOM TpaeKTOpUHM oOpa3oBaHus, Oymrymiei
npodeccud U pealu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

HKOJIOTUYECKH 1eJIeCO00pa3HOro OTHOIICHUS K MPHPOJE, KAaK HMCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHMMAHMsI TJ00ATBPHOTO XapakTepa HKOJOTHYECKUX NpoOIeM, BIUSHHUA SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPEIbL;

OCO3HaHMA HEOOXOAMMOCTH HCIONB30BAHUSA JOCTM)KEHUH XHMHUHM JJIs PEUICHHS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTHUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAIINX BPEJ OKPYKAKOUIEH IMPUPOJAHON CpPEAE, YMEHUs
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IMOCIECACTBUS MPEANPUHUMAEMbIX JIEHCTBUN U
[IPEeOTBPALLATH UX;

HaJIM4YUs Pa3BUTOTO DKOJIOTMYECKOTO  MBILIUICHUS, OSKOJIOIMYECKOH KYyJbTYpbl, OIIbITA
JeSITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJI€HHOCTH, YMEHHS PYKOBOJICTBOBAThCS UMHU B MI03HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLIMAIBHOM INpPAKTHKE, CIIOCOOHOCTHM M YMEHHsS aKTHBHO IPOTHBOCTOSATH
uaeosoruu xemohoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILECTBEHHOM MPAKTUKH;

NMOHWMaHMs CHenuM(UKA XHUMHUA KaKk HayKd, OCO3HaHHs e€ poid B (POpMHUPOBAHUH
palMOHATIBHOTO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPeJICTaBIeHUS 00 OKPYKAIOLIEM MHUpe
KaK O €JUHCTBE MpPHUPOJbI W YEIOBEKAa, B IO3HAHWU TNPUPOIHBIX 3aKOHOMEPHOCTEW M pEIIEeHUU
po6JIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMMU JUIsl COBPEMEHHOW LMBWIM3ALMU: B €€
IYMaHMCTUYECKON HaIlpaBIeHHOCTH W BaXHOW pOJIM B CO3/JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KyJbTYpBl, PELIEHUU TIJ00aIbHBIX NPOOJIEM YCTOMYMBOTO Ppa3BUTHSI UYEIOBEUECTBA — CBHIPHEBOIA,
SHEpPreTUYecKOi, MUIIEBOM M 3KOJOrMYecKOl 0e30MacHOCTH, B PAa3BUTHUH MEAMIIMHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEUTHOTO TPyZAa U SKOJIOTMUECKH KOM(MOPTHOM KU3HU KaXKJA0Tr0 WieHa O0IIeCTBa;

€CTECTBECHHO-HAYYHOM  I'PDaMOTHOCTH:  IIOHMMaHUs  CYIIHOCTH  METOJOB  IIO3HAaHMI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJNb30BaTh IOJy4YaeMble 3HAHUS IS
aHaIn3a U OOBSICHEHUS SIBIECHUIN OKPY’KAIOIIEr0 MUPA U MPOUCXOMAUIMX B HEM M3MEHEHUH, YMEHHUS
nenaTth 00OCHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C LIEJIbIO
IIOJIy4Y€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HaHUS JJIs pelleHus mnpoljiem B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATENbCKON JesITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHHIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJIyYE€HHIO HOBBIX 3HAaHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpophecCHOHATLHON 1eATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertarnpeaMeTHbIE Pe3yIbTaThl OCBOCHUsS YYeOHOro mpeaMera « XHMHs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBbIe 7  (QOPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXAUCHUIIIIUHAPHBIE
(MexnpeaMeTHbIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIIKE IETIOCTHOCTh HAYYHOH KapTHUHBI MHpa H
crieluuKy METONOB TIO3HAHHUS, HCIOJIB3YEMBbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,



SHEprus, ABJICHHE, MPOLIECC, CHCTeMa, HAYYHBIA (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeZIOBaHNE, HAOIIOIeHIE, U3MEPEHUE, SKCIIEPUMEHT U JpYyTHE);

yHHUBEpCaIbHbIe Y4eOHbIC NEHCTBHUS (MTO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJISITHBHbBIC),
oOecnieunBaromye ¢GopMUpoBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLMAJIbHOW KOMIIETEHLIUU

o0yJaronuxcs;

CIIOCOOHOCTh 00y4JaroIIuXCs UCII0JIb30BATh OCBOCHHBIC MEKIUCIUILTMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEpPCAJIbHbIE YUEOHbIE IEHCTBUS B MO3HABATEIbHON U COLMAIbHON
MPaKTHKE.

MertanpeqMeTHbIe  pe3yJIbTaThl  OTPAKAIOT  OBJIAJICHWE  YHHBEPCAIBHBIMH  YYCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH H PETYJISTUBHBIMU JICHCTBUSMHU.

OsaaeHnne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOTHYecKHe TeiiCTBUSA:

CaMOCTOSITENILHO ~ ()OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh  MpOOJIEeMy, BCECTOpPOHHE €&
paccMaTpuBarh;

OTIPENIENIATh LENH JIEATSIbHOCTH, 3a/1aBasi apaMeTPbl K KPUTEPUU UX JTIOCTUKCHHUS, COOTHOCHTD
PE3YJIBTATHI JISATEIBHOCTH C TTOCTABIICHHBIMHA EIISIMH,

UCIOJB30BaTh TIPU OCBOCHUM 3HAHWUN MNPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC IPU3HAKY TIOHATUN U YCTAaHABIMBATH HX B3aUMOCBSI3b, HCIIOJIE30BAaTh COOTBETCTBYIOIINE
TIOHATUS JIJIs1 OOBSICHEHUS OTICIBHBIX (DAKTOB U SBJICHUN;

BBEIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMY BEIIECTB M XUMUYCCKUX PEAKIIHIA,

yCTaHaBJIMBATh MPUYNHHO-CIICJACTBEHHBIC CBSI3U MEXy H3y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIyKTUBHBIC, ICIYKTUBHBIC, [0 AHAJIIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATh BBIBOABI U
3aKJTFOYCHUS,

MPUMEHATh B TPOLIECCE IO3HAHUS, HUCIOJB3YEeMble B XHMHUH CUMBOJHYECKUE (3HAKOBBIC)
MOJICTIH, TPEe0OpPa30BBIBATh MOJICIBHBIC TPEICTABICHUS — XUMHYCCKHHA 3HAK (CHMBOJI) JJIEMEHTA,
XuMHuueckas (Gopmyiia, ypaBHEHHE XUMUYECKOW PeakIuu — MPH PEIIeHnH Y4eOHBIX MO3HABATEIbHBIX
W TPAKTHYECKHX 3a]a4, NPHMCHATH Ha3BaHHBIC MOJICIbHBIC TPEJICTABICHUS [UISl BBISBICHUS
XapaKTepPHBIX MPU3HAKOB N3YYaeMbIX BEUIECTB M XUMUUYECKUX PEAKITHIA.

2) 0a30BbIe HCCJIeN0BATENbCKUE € CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyupoBaTh [ENM W 3aa4d  HCCIEAOBAaHUS, WCIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENTLHO CPOPMYITUPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA TMO3HAHHUS U OCHOBBI IS
(hopMUPOBaHHS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA,

BIIQJIETh HABBIKAMH CAMOCTOSATEIHHOTO IUIAHUPOBAHHMS W TPOBEACHHS  YUCHHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOJIOJaTh 3a XOJOM IIpOIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3yibTar, QGOopMyIupoBaTh OOOOIIEHHS U  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOU
pabore;

MPUOOPETATh OMBIT YUCHUICCKOW HMCCIICTOBATEIILCKOW M MPOCKTHOW JIEATSIIEHOCTH, MPOSIBIISITH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOAOB PEIIeHUs MPaKTHUECKUX 3ajad,
MIPUMEHECHHIO Pa3INYHBIX METOJIOB ITO3HAHUSI.

3) pa6ora ¢ nungopmanmeii:

OpPHUEHTUPOBATLCS B PA3IMYHBIX MCTOYHUKAX WHGPOpMANUU (HAYYHO-TIOMYJISIpHAS JIMTEepaTypa
XUMHYECKOTO  COJIEp’KaHus, CIOpaBOYHBIE TocoOms, pecypchl HHTepHeTra), aHaIM3UPOBATH
WH(OPMAIIHIO Pa3IMYHBIX BUIAOB U (OPM TPEICTABICHUS, KPUTHUYCCKH OIICHUBATH €€ JIOCTOBEPHOCTH
Y HEMPOTHUBOPEUYUBOCTE;

dbopMyJIHpOBaTh 3ampoChl W TPHUMEHATh pPa3IMYHBIE METOJbI IPU TIOUCKe u O0TOOpe
nH(popManuy, HeOOXOAUMOM /7Sl BBIMIOTHEHUS YIeOHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOIB30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHMAIBbHYIO (opmy mpenctaBiaeHus HHGOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);



UCTOJIb30BAaTh HAYYHBIH SI3BIK B KaUECTBE CPEICTBA MPHU pabOTe ¢ XMMUYECKOH MH(OpMaIeii:
MPUMEHATh MEXNpeaMeTHble ((PU3MYeCKHe W MaTeMaTU4YeCKHe) 3HAaKM M CHUMBOJBIL, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HAJIATHOCTH.

OgByajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIaeMOil TeMmbl B XOJ€ Juajora W/WIH JUCKYCCHUH,
BBICKa3bIBaTh UJEH, GOPMYIUPOBATH CBOHM MPEJIOKEHHUSI OTHOCUTEIBHO BBITOJIHEHHS MPEIOKEHHON
3aJauy;

BBICTYNIaTh C IIPe3E€HTallMed pe3yJbTaTOB I103HABATEIbHON JESITEIbHOCTH, I0JIyYEHHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHHMKAMM IIPH BBIIOJHEHUH XUMHUYECKOI'O IKCIEPHUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMBIX BELIECTB, peaM3aluu y4eOHOro
npoekta u (HOpMyIUpOBaTh BBIBOABI 1O pe3yjibTaTaM MPOBEACHHBIX HCCIENOBAaHUNA MyTEM
COIJIACOBaHUS MO3ULUI B X07ie 00CYKAEHUS U 0OMEHa MHEHUSIMH.

OgByageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY /1efiCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTb U OCYILECTBIIATh CBOI IIO3HABATENIbHYIO JI€ATENBHOCTD,
ompezaenss €€ LeNM W 33Jayd, KOHTPOJUPOBAaTH M IO Mepe HEoOXOJUMOCTH KOPPEKTUPOBATH
[pe/UlaraeéMblii  QIFOPUTM JEWCTBUI INpH BBINOJIHEHUH YYEOHBIX M HCCIENOBaTEIbCKUX 3ajad,
BbIOMpaTh Hanboiee 3(PQPEKTUBHBIA CIIOCOO WX PEmICHHS ¢ YYETOM IOMyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHaln3a U CaMOOLIEHKH.

HNPEIAMETHBIE PE3YJbTATbBI
10 KJIIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca « OpraHuveckasi XuMUsD) OTPaXKaIoT:

c(OpPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWH SIBIICHUH NPUPOIBI, B (POPMUPOBAHWN MBINUICHUS W
KyJbTYPBI JINYHOCTH, €€ (QYHKIIMOHATIHLHOU TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl pEIICHUS MPAKTHUYECKUX
3a71a4q ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM CpeIe;

BIIJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIONINE TMOHATHUS
(XMMHYECKUI ~ DJIEMEHT, aToM, OJJIGKTpOHHAas O000J0YKa aroMa, MOJEKyja, BaJeHTHOCTH,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKasl CBsA3b, CTPYKTYpHas hopmyna (pa3BEpHyTas U COKpaliEHHast),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH 00BEM, YTICPOHBIN CKeNeT, (yHKIIMOHATbHAS TPYIIIA, pagruKal,
H30MepHsl, U30MEPbI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPO U a30TCOAepKAIlINe
COCJTMHEHUS, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COSTUHEHHS ); TCOPUU U
3aKOHBI (Teopus CTPOEHUs opraHuueckux BemecTB A. M. ByTnepoBa, 3akOH COXpaHEHHUS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH SI3bIK XHMMHH; MUPOBO33PEHUECKUE 3HAHUS, JICKAIIHNEC B
OCHOBE MTOHMUMAaHUS MPUIMHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEJICHUS
O CBOKMCTBaxX, COCTaBe, IOJYYCHHH W OC30IMaCHOM WCIOJIb30BAHUN BAXKHEUITUX OpPraHUYECKHX
BEIIECTB B OBITY U MPAKTUUYECKOU JIEATEITHHOCTH YEIO0BEKa,

c(OPMHUPOBAHHOCTh YMECHHI BBISBIIATH XapaKTEPHbIC MPHU3HAKU TOHSITHHA, YCTaHABJIMBATH WX
B3aMIMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIIME TOHSATHS TpPH OMHCAHWHM COCTaBa, CTPOCHUSA U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

chOPMUPOBAHHOCTh YMEHHUH HCIONH30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMyJ OpPraHUYeCKUX BEIIECTB U
ypaBHEHUH XUMHUYECKHX PEaKIMi, W3rOTaBIMBAaTh MOJEIU MOJIEKYJ OpPraHMYECKUX BEIIECTB s
WUTIOCTPAITUHM HX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS,

chOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAJICKHOCTh H3YYCHHBIX OPTraHUYECKHX
BEIIECTB 10 WX COCTaBYy M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/TpyIIe COeANHEHHH (YTIIeBOIOPOIH,
KHCIIOPOJI ¥ a30TCOJIEPIKAIINE COCTMHEHUS, BLICOKOMOJIEKYJISIPHBIC COSIMHEHUS ), 1aBaTh UM Ha3BaHUs
mo cucremarndecko Homenkiarype (IUPAC), a Takke NpUBOIWTH TPUBUAIBHBIE Ha3BaHUS
OTJIENbHBIX OPTaHWYECKUX BEIIECTB (STWJICH, MPOMHWIEH, aleTUJICH, JITHJICHTIUKOJb, TIUICPHUH,



¢benon, popmanbaerny, aneTanbAerua, MypaBbiHas KHCIOTA, YKCYCHasl KHCJIOTa, OJIGMHOBAsI KHCIIOTA,
CTeapHHOBAasl KHCIIOTA, III0K03a, (PpyKTO3a, KpaxMall, LeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNpPENENsATh BHIbl XHUMHYECKOH CBSI3M B OPraHHUYECKUX
COeIMHEHUSX (OMHAPHbIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJOKEHHUS TEOPUU CTPOCHUSI OPraHUYECKUX BEILIECTB
A. M. bytnepoBa /i 00bSACHEHHsI 3aBUCUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTAB, CTPOEHUE, (PU3NYECKUE M XMUMUYECKHE
CBOWCTBA TUIIMYHBIX IpPEACTAaBUTENCH pa3IMUYHBIX KJIACCOB OPraHUYECKHUX BELIeCTB (MeTaH, 3TaH,
STWICH, WPOMWICH, aleTWwieH, OyramaueH-1,3, MerwiOyramueH-1,3, OeH30i, METaHOJ], ATAaHOIN,
STWJICHIVIMKOJb, TIHULEPUH, (EHOIN, aleTalblIerui, MypaBbHHAas U YKCyCHas KHUCIOTBI, IJIIOKO3a,
Kpaxmail, LeJIJII0J103a, aMUHOYKCYCHAsl KMCIIOTa), WIITIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMU
YpaBHEHHUSIMHU COOTBETCTBYIOIUX XMMUYECKUX PEAKIUH ¢ UCII0JIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YTJIEBOJIOPOIHOTO CHIPbs (HE(TH,
IOPUPOJHBIN Tra3, yrojb), CIOCOOBI MX MepepabOTKM U IPaKTHYECKOE NPUMEHEHUE IPOIYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCT YMEHMH NPOBOAUTH BBIYUCICHUS 110 XMMUYECKMM YPaBHEHUSAM (Macchl,
00bEMa, KOJMUYECTBA MCXOJHOTO BEUIECTBA WIIM MPOJYKTa PEAKIMU O M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIHHN);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJICTh CHUCTEMOW 3HAHWKW OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTOJIb3YEMbIX B XMMHUHU NIPU M3YUYEHHUU BELIECTB MU XUMHUECKUX SIBIECHHUH (HaOI0JeHuUE,
U3MEpEHHUE, HKCIEPUMEHT, MOJEIMPOBAHME), HCIIOJIb30BATH CUCTEMHbBIE XUMHUYECKHE 3HAHUS IS
IPUHATHS PEIICHUN B KOHKPETHBIX JXU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
[IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUI COOMIOAAaTh MpaBUiIa IOJIb30BAHMS XUMHUYECKOH MOCYyIOM H
nabopaTOpHBEIM 000py/IOBaHHEM, a TAaK)Ke MpaBWiIa OOPAlICHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUN IJIAHUPOBaTh M  BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpaleHusi OpraHUYeCKUX BELIECTB INPH HArpEeBaHUM, IOJyYeHHE STHJIEHA M H3Yy4YEeHHE €ro
CBOMCTB, Ka4eCTBEHHbIE PEAKLMU OPraHWYECKUX BEIIECTB, J€HaTypalus OEJIKOB MpH HarpeBaHHH,
LIBETHBIE peaKkIMy OeJIKOB) B COOTBETCTBHM C MpPAaBUIAMU TEXHUKU OE30MACHOCTU MpPU OOpalleHUH C
BEUIECTBAMH U  JIaDOpaTOPHBIM  OOOpYAOBAaHUEM, MPEACTABIATh PE3yNbTaThl XUMHYECKOIO
SKCIepUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX PEAaKUUH M (OPMYIHPOBATH BHIBOJBI
Ha OCHOBE 3THUX PE3YJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HH(pOpMaIHIO,
MI0JIy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MaccoBoil MHpopmaiu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII01aTh MPpaBHIIa SKOJIOTMYECKH 1[€1eCO00pa3HOro MOBEACHHS B
OBITY U TPYJIOBOMH JESATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 3/10POBbS U OKPY’KaloUlel MpupoaHOn
Cpelbl, OCO3HABaTh ONACHOCTb BO3JECHCTBUS HA >KMBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHMYECKHX
BellecTB, MOHMMast cMbichn mokaszatens [IJIK, mosicHATh Ha mpuMepax CHOCOObI YMEHBIIEHHS U
MIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACUCTBHS HA OPIraHU3M UEJIOBEKA,

U 00YYaroIIMXCsl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHE MPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH;

JUIS CJIETIBIX M CIA0OBUASIIMX OOYyYaroIIMXCS: YMEHHE HCIOJB30BaTh pelbeHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiist 11 3anucu XuMUYecKux Gopmyt.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUs Kypca «O01as 1 HeopraHu4ecKasi XuMUsD) OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBIAIOMICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWU SIBICHUH MPUPOABI, B (HOPMUPOBAHWU MBIIUICHUS U
KYJbTYPBI JINYHOCTH, €€ (YHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOUMOMN JJIsl pEeHICHUs TPAKTHYECKIX
3a/1a4 ¥ HKOJIOTHYECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpesie;



BJIQJICHUE CHUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKJIOYAET: OCHOBOIOJATAIOUINE IOHATHA
(XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIpHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPUIATEIBHOCTD, CTETICHb OKUCIICHUS, XUMHUECKas
CBs3b (KOBaJICHTHAsl, WMOHHAsA, MeETAJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas peméTka, THIIbI
XUMHUYECKHUX PEAKLUI, pacTBOP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHUECKAS IHUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKOW pEaKkluu, XUMUYECKOEe PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTHUECKON Jucconnanuy, nepuoanueckuii 3akon . . Menaeneesa, 3akoH
COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS HHEPrHUH MpPU XUMHUYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, MUPOBO33pEHUECKHE 3HAHUS, JICKAIIIE B
OCHOBE NMOHMUMAaHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBICHUMN, (PaKTOJOTHUECKUE CBEICHHS
O CBOIICTBax, COCTaBe, IMOJYYEHUHU M OE30MaCHOM HKCIIOIb30BAHUM BAXXHEHIIUX HEOPTraHMYECKHX
BELIECTB B ObITY U MPAKTUUYECKOM 1EATEIBHOCTH YEI0BEKA,

c(OpPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTepHble MPU3HAKU MOHITHHA, YCTaHABJIMUBATH HX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHITHS IIPU ONMCAHUM HEOPraHUYECKHUX BEIIECTB U
WX MpEeBpalleHUl;

c(OPMHPOBAHHOCTh YMEHUHN UCIOIB30BATH XUMUYECKYIO CUMBOJIMKY JIJIsl COCTAaBICHHS (OPMYIT
BEUIECTB M YypaBHEHUU XMMHMUYECKUX peakuui, cucreMatuueckyro HomeHkiarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHUS OTAEJIbHBIX HEOPraHMYECKUX BeELIECTB (YrapHblil ra3, YIJIEKUCIbIN Tas,
aMMHaK, raiéHas U3BeCTh, HeraméHasi U3BeCTb, MUThEeBas COfa, MUPHUT U APYyTHUe);

c(OPMHPOBAHHOCTh YMEHHH OIPENEeNATh BAJCHTHOCTb M CTETNEHb OKHUCICHUS XUMHYECKUX
AJIEMEHTOB B COCIUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJEeHTHAas, WOHHAfi,
METaJIJINYECKasi, BOJOPOJHAs) B COCIMHEHUSAX, TUI KPUCTAUIMUECKONM PEIETKH KOHKPETHOIO
BelecTBa (aTOMHas, MOJIEKYJIsSipHasi, MOHHAs, METAJUIMYECKasi), XapaKTep Cpe/bl B BOJAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAIICKHOCTh HEOPraHMUECKUX BEIIECTB IO MX
COCTaBY K ONpeAETIEHHOMY KJlacCy/TpyIe CoeMHEHH (IIPOCThIE BEIECTBAa — METAJUIBI U HEMETAJLIBI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICI Neproanyeckoro 3akona JI. . MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOLIYIO, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh 3SJIEKTPOHHOE CTPOECHUE AaTOMOB XUMHUYECKHX
aneMeHTOB 1—4 mepuonos Ileproguueckoil cucreMbl xumuueckux snemeHToB [[. WM. Menneneesa,
UCIIOJNIB3YS TIOHSTUSL «S-, P-, O-2JIeKTPOHHBIE OpOHMTANN», «IHEPreTUYECKHE YPOBHH», OOBSACHSATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHYECKUX JIEMEHTOB U MX COEAMHEHHH MO MEepuojaM HU
rpymnmaMm [leproandeckoil cucteMsl XUMU4eCKuX 31eMeHToB /. 1. Menneneesa;

c(OPMHPOBAHHOCT YMEHHUH XapaKTepH30BaTh (OMHUCHIBaTh) OOIIME XUMHMYECKHE CBOICTBa
HEOpPraHMYECKUX BEIIECTB Pa3IUYHbBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAaHNWE T'€HETUYECKOUN CBSI3U
MEXJly HEOpPraHM4eCKMMM BELIECTBAMHM C IOMOINBIO YPABHEHHH COOTBETCTBYIOIIUX XHUMHYECKHX
peakuuii;

c(OPMHPOBAHHOCT yMEHHUS KJIACCU(PUIMPOBATH XHMHUYECKHE PEAKUUU IO PA3IUYHBIM
MpU3HaKaM (YHUCIy U COCTaBYy PEArupyIOLIUX BEIIECTB, TEIJIOBOMY 3(PQEKTy peaklnu, U3MEHEHUIO
CTETEHEH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YHACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHUS pEaKLUUW DPA3IMYHBIX THUIIOB, IMOJIHbIE U
COKpaIllEHHbIE YPAaBHEHHS PeaKLMii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU
UAYT 70 KOHIA;

c(OPMHPOBAHHOCTH YMEHHUI MPOBOAUTH PEaKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX paCTBOpaxX HEOPraHMYECKUX BEILECTB;

cOPMUPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIIHii;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakluH OT
pa3nuYHBIX (PAKTOPOB; XapaKTepP CMEIICHUS XMMUYECKOIO PaBHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO
BozaeiictBus (mpunmun Jle [larense);



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKHE MPOIIECCHI, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO  TOJIYY€HUsI CEpPHOM KHCJIOThI, aMMHuaka, a Takke c(HopMHpPOBAaHHOCTH
NpeACTaBIeHUA 00 OOIMX HAayYHBIX NPUHIMIAX M 3KOJOTMYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHHI MPOBOAWTH BBIYMCIICHUS C UCIIOJNB30BAHHEM TOHSATHS «MaccoBast
JI0JISl BEILECTBA B PacTBOPE», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKHX PEAKIHIX, MacChl
BEIIECTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MM 00BEMY OIHOTO M3
YYacTBYIOUIMX B PEAKIUU BELIECTB, TEIUIOBOTO 3(PdeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS
MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHUW COONIOJATh NpaBHUJA TOJIB30BAHUS XUMHUYECKONH TOCYIAOH U
1abopaTopHBIM 00OpYy/IOBAaHUEM, a TaKXe IMpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M  BBHINOJHATH XUMHUYECKUH HKCIEPUMEHT
(paznokeHue IMepokcHaa BOJOPOJA B IPUCYTCTBUM KaTalau3aTopa, OIpPENEIEHHE CpPEelbl pacTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAILHOTO WHIUKATOpA, BIUSHUE Pa3IUYHbIX (DAaKTOPOB HA CKOPOCTH
XUMHAYECKON PEeaKIfy, peakiiid HOHHOTO 0OMEHa, KadyeCTBEHHBIE PeaKIny Ha Cyib(ar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEILIEHUE YKCIIEPUMEHTAIbHBIX 33]1a4 110 TeMaM «MeTaiuis» 1
«Hemertamibi») B COOTBETCTBHU C MPAaBHJIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMHU
1 1a00paTOpHBIM 00OPYIOBAaHHEM, MPEICTABIATh Pe3yIbTaThl XUMUYECKOTO dKCIepUMEHTa B ¢opMme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX pEAKUWH W (OPMYIHPOBATH BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAJIM3UPOBATH XHMHYECKYI0 HH(MOpPMAIHIO,
MOJIy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOI KOMMyHUKauuu, THTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIa SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEICHHS B
OBITY U TPYJIOBOMW IESATENBLHOCTH B LIETSX COXPAHEHHS CBOETO 3I0POBbS U OKPYXKAIOUIEH MPUPOIHON
Cpelibl, 0OCO3HABaTh OMACHOCTb BO3/IEUCTBUS HA KUBbIE OPraHU3MBbI ONPEAENEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarens 1K, mosicHAT, Ha mpuMepax cHnocoObl YMEHBUIEHHS M IMPEJOTBpAILCHHUs UX
BPEIHOI0 BO3/ICHCTBYS Ha OpraHU3M YEJIOBEKa;

U1 00y4aroIKXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBBSI: YMEHHE NMPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOIaX [MO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUN;

U CIeNbIX U CHabOBUAALIMX OOYYaIOUIMXCS: YMEHUE HCHOJIb30BATh Pelbe(HO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mist 3anvucu XuMU4ecKux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/t NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 0BPA30BATETBHBIE
padoThbI padoTbI pecypeb
Pazjen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Ipenmer opraHn4ecKoi XUMUH. TGOPI/ISI Bu6muorexa LOK
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 .
https://myschool.edu.ru/
M. byrneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aTKAHBI 2 bubmorexa [IOK
' pes Y HOpO https://myschool.edu.ru/
HenpenenbHblie yriaeBoaopoOIbl: aJKeHbI, bubmmoreka [JOK
2.2 6 1 .
aJKaaueHbl, ATIKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApomaTHudeckue yriaeBog0pOoIbl 2 https://mvschool.edu.ru/
[IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U bubnnorexa [JOK
24 3 1 .
uXx nepepadoTka https://myschool.edu.ru/
Hroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
bubnunorexa LIOK
3.1 Crprel. Dexon 3 https://myschool.edu.ru/
32 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1 but6mmorekxa [IOK
' CrnoxHble 3¢upbl https://myschool.edu.ru/
bubnunorexa LIOK
33 YTASBOEI 3 . https://myschool.edu.ru/
Hroro no pazneny 13

Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHust



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

4.1 AMHHBI. AMUHOKHUCIIOTHL. benku 3 https://myschool.edu.ru/
Hroro no pazueny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]f?tptlgg'l;llcr);\e/ls(gh%(())lli du.ru/
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 2
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne n/m EpOrPAMMEI Beero KoﬁnTponbnue HpﬁaKanecmle 0GPA30BATEbHBIE
padoTbl padoThI pecypes
Paznea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH Bubmorexa LIOK
1.1 u [lepronuueckas cucreMa XUMHYECKHX 3 https://myschool.edu.ru/
anemeHToB /1. 1. Meneneena LMY : :
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 bubnuotexa [JOK
' BEIECTB https://myschool.edu.ru/
bubnmnoreka [JOK
13 XUMHHCCKHE peakiiin 6 ! ! https://myschLoIoI.edu.ru/
bubmuorexa [JOK
Hroro no paszeny 13 https://myschool.edu.ru/
Paznen 2. Heoprannueckasi XuMus
bu6mmoreka [IOK
21 Meratet 6 . https://myschool.edu.ru/
bubmuoreka [JOK
22 Hewerantel ; . . https://myschool.edu.ru/
23 CBs13b HEOPTAHUYECKUX U OPTaHUUECKHIX 5 bubnuotexa [JOK

BCIICCTB

https://myschool.edu.ru/
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bubmuoreka [JOK

Hroro no paspeny 17 https://myschool.edu.ru/
Pazgen 37 XuMHA ¥ KU3HD
bu6mmoreka [IOK
31 XUMUT 1 FKH3HD 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34

MNOYPOYHOE INTAHUPOBAHUE



https://myschool.edu.ru/
https://myschool.edu.ru/

10 KJIACC

KoauyecTBo 4acoB JJIeKTPOHHbIE
Ne Jdara uudposbie
Tema ypoka
n/m yp Bcero KOHT%OJ"’H IIpﬁaKanecxne H3y4YeHHus o0pa3oBaTebHbIE
ble padoThI padoThI pecypesI
1 IIpeamer opraHnueckoi XUMuUH, €€ BOSHUKHOBEHHUE, 1 Bbubanoreka [JOK
pa3sBUTHE U 3HAUEHHE https://myschool.edu.ru/
2 Teopus cTpoeHus: OpraHUIecKux coeuHeHuit A. M. 1 Bubnmoreka [IOK
BytiepoBa, €€ OCHOBHBIC MOJIOKEHHS https://myschool.edu.ru/
y | Do s oo | BuGmorsa 10
) P https://myschool.edu.ru/
TPUBUAJIbHbBIE HA3BAaHUSI OPTAaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUICCKUH P 1 bubmorexa [IOK
' P ’ PAA https://myschool.edu.ru/
5 MeraH 1 3TaH — NpPOCTEULINE NPEACTABUTEIU 1 Bubmmorexa [IOK
AJIKAHOB https://myschool.edu.ru/
. Bubnuorexa IIOK
6 AJKEHBI: COCTaB M CTPOCHUE, CBOWCTBA 1 .
https://myschool.edu.ru/
7 OTuUIeH U NponuiieH — MpocTeifne 1 bubnuoreka [IOK
OpEICTABUTEIH aJTKCHOB https://myschool.edu.ru/
8 Ipaxtrdeckas padora Ne 1. «[lomydyenne 3TmineHa u 1 1 Bubmmorexa [IOK
M3yYECHHUE ero CBONCTBY https://myschool.edu.ru/
9 Anxanuensl. Byranuen-1,3 u metunOyraguen-1,3. 1 Bubnnoreka IJOK
[Mosny4eHre CHHTETHYECKOTO Kay4dyKa U PE3UHBI https://myschool.edu.ru/
AJKHHBI: COCTaB U OCOOEHHOCTHU CTPOCHUSI,
10 TOMOJIOTHYECKHH Psill. ALCTHIICH — MPOCTEHIIN 1
MIPEJCTaBUTEINh ATKHHOB
11 Brraucnenus mo ypaBHEHHIO XUMUYECKON peakIuu 1 bubmorexa HOK
P peaxit https://myschool.edu.ru/
Bubnnoreka IJOK
12 ApeHbl: 06H30JT ¥ TOTy0)I. TOKCHYHOCTD apeHOB 1
P Y P https://myschool.edu.ru/
13 I'enetnueckas cBsI3b yriaeBoJOPOJIOB, 1 Bubnmoreka LIOK
MPHUHAIICKAIINX K PA3IMIHBIM KlIaccaM https://myschool.edu.ru/
1T :
14 I pplf P(? 21:}311761: 1‘:‘::;“;5‘; P;I}{]Iifeez(e)g(;f{giﬁfraﬁl HE(PTH 1 bubimorexa LIOK
prpoL N Y ’ https://myschool.edu.ru/
U MPOJYKTHI e€ mepepaboTKu
IIpupoaHbIle NCTOYHHUKHU YTIIEBOOPOIOB:
15 T pn po 21HI)H?I ra3 ¥ IoIl szle Heg)TzHl;Ie rasbl, He()Th 1 bubmorexa HOK
PHpon N Y ’ https://myschool.edu.ru/
U IPOAYKTHI €€ mepepaboTku
butimoreka IJOK
16 KonTtponsHas pabora mo pasaeny «YTIeBOJOPOIBD) 1 1
P p pasnery Aopon https://myschool.edu.ru/
17 IIpenenvHbie 0THOATOMHBIE CIIUPTHI: METAHOI U 1 Bubmmoreka IJOK
sTanos. BomopoHast cBs3b https://myschool.edu.ru/
18 MHOroaTOMHBIE CIIUPTHI: STHUIEHTIUKONb U 1 Bubnmoreka IIOK

TJIMLOCPHUH

https://myschool.edu.ru/
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19 ®deHnou: cTpoeHNHe MOJIEKYIIbI, (PU3UYECKUE U 1 Bubnmoreka IIOK
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE https://myschool.edu.ru/
Anpaerupl: popManbIerua U aleTanbIeru. Bubnmoreka IIOK

20 1 ]

AneroH https://myschool.edu.ru/

21 OIHOOCHOBHBIC TIpEACIIbHBIC KAPOOHOBBIE KHCIOTHI: 1 Bubmmorexa [IOK
MYpaBbUHAs M YKCYCHasI https://myschool.edu.ru/

29 IIpaxTrdeckas padora Ne 2. «CBoiicTBa pacTBOpa 1 Bbubmmorexa [IOK
YKCYCHOM KHUCIOTBDY https://myschool.edu.ru/

23 CreapuHOBasi M OJIENHOBAs KUCJIOTHI, KaK 1 Bubnmoreka [IOK
OPECTABUTENHN BBICIIUX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/

24 MBplia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX 1 Bubnmoreka [IOK
MOIOIIeEe ICHCTBUE https://myschool.edu.ru/
Crnoxwuble 3(UPHI KaK IPOU3BOIHBIC KAPOOHOBBIX Bbubmmorexa [IOK

25 1 .

KHCJIOT. ' MApOIIN3 CIIOKHBIX 3(HPOB https://myschool.edu.ru/
JKuper: runponms, npuMeHeHne, ONoIoTnIecKas Bubmmorexa [IOK

26 1 .

POJIb KHPOB https://myschool.edu.ru/

27 YraeBoasl: cocTaB, kiaccudukaius. Baxueiinme 1 Bubnuorexa IIOK
OpeICTABUTENH: TII0K03a, PPYKTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxmai u nenoso3a Kak IpupoIHbIe HOJIUMEPHI 1 bubmmorexa LIOK

P i pHpox P https://myschool.edu.ru/

20 neroporcorepaniie oprammacere ) BuGmorexa LIOK

POACOAEPXATIHE Op https://myschool.edu.ru/
COCIMHEHUSI»
30 AMUHBI: METHJIAMHUH U aHWINH 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
AMMHOKHCIIOTHI Kak aM()OTEepHBIE OpraHMYECKHE Bubmiorexa LJOK
31 COeIMHEHNS, X OMOJIOrMYECKOE 3HAUYEHHE. 1 .
https://myschool.edu.ru/
Ilenruast
Benxu xak npupoIHBIE BRICOKOMOJIEKYIISIPHBIE bubmmorexa IIOK

32 1 )

COCIMHEHHUS https://myschool.edu.ru/
OCHOBHBIE OHSATHS XMMUHU BBICOKOMOJIEKYIISIPHBIX bubmmorexa IIOK

33 . 1 .

COeIMHeHNUH https://myschool.edu.ru/

34 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX 1 Bubmmoreka [IOK
coennHenui. [InacTmaccel, Kaydyku, BOJIOKHA https://myschool.edu.ru/
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
No Jara nuppoBbIe
. Tema ypoka
n/n P Beero  NOHTPOAbHBIC | Hpakrieckie u3ydyeHuss  o6pasoBaTeJbHBIC
padoTsl padoTsI
pecypchbl
1 Xumuueckuil 31eMeHT. ATOM. DJIeKTPOHHAs 1 bubmuorexa LIOK
KOH(HUTYpaIHst aTOMOB https://myschool.edu.ru/
ITepuoauueckuii 3akon u [lepuonuueckas cucrema Bub 10K
HNOJIHOTCKA
2 XMMUMECKHX JEMEHTOB J1. 1. Menpeneesa, Ux CBsI3b C 1 https://myschool.edu.ru/
COBPEMEHHOH TeopHel CTPOEHUsSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX
9JIEMEHTOB U UX COCIMHEHUH 10 TPYyMIIaM U IepHoJIaM.
bubaroreka [JOK
3 3HaueHe MepUOAUYECKOr0 3aKOHA U CUCTEMBI 1 https://myschool.edu.ru/
xumMuueckux snementos [I.M1. Meneneesa B pa3BUTHU
HayKH
CrpoeHue BeniecTBa. XUMHUYECKAsl CBA3b, €€ BUIBL;
o Bubnuorexa [IOK
4 }I\;exaHI/ISMBI 00pa3oBaHUs KOBAJICHTHOM CBSI3H. 1 https://myschool.edu.ru/
0JI0pOJIHAs CBA3b
BanenTHOCTB. DNEeKTpOOTpUIIATENHHOCTE. CTENEHB 6 10K
HNOJIHOTCKA
5 OKHCIIeHUs. BemecTBa MOIEKyISIpHOTO 1 1 https://myschool.edu.ru/
HEMOJIEKYJIIPHOTO CTPOCHHS
ITonsiTie o nucnepcHbIXx cuctemax. McTuHHbIE U Bub 10K
HNOJIHOTCKA
6 KOJIIOUIHBIE pacTBOPBL. MaccoBast HOJIs BEelecTBa B 1 https://myschool.edu.ru/
pactBope
Kiaccudukarys 1 HOMEHKIIaTypa HEOPraHUIECKNIX BuGmorexa [JOK
v HOJIMOTCK:
7 coenuHeHUi. ['eHeTnyeckas CBsi3b HEOPraHMUECKUX 1 https://myschool.edu.ru/
BEIIECTB, PA3IMYHBIX KJIACCOB
Knaccuduxaiust XUMAYECKUX peakiui B
8 HEOPraHW4ecKON 1 OpraHuuecKoil XMMUU. 3aKOH 1 bu6mmorexa LIOK
COXPAaHEHUs MacChl BELIECTB; 3aKOH COXPAaHEHUs U https://myschool.edu.ru/
MPEBPALIEHNUs] SHEPTUH [IPU XUMHUYECKUX PEaKIIUIX
9 Ckopocts peaknuu. O0paTuMble peakiun. XHMHIECKOe 1 Bu6mmoreka [JOK
paBHOBecHe https://myschool.edu.ru/
10 IIpakTraeckas pabora Ne 1. «BimstHue pa3nuaHbIX 1 1 Butmmoreka JOK
(haKkTOpOB Ha CKOPOCTh XUMHUYECKOH PEaAKITHI https://myschool.edu.ru/
DnexrponutHyeckas aucconuanys. I[lonstue o
11 BoiopoaHOM nokasarene (PH) pactBopa. Peakuun 1 Bubnuorexa [IOK
HOHHOTO OOMeHa. ['MApoNn3 opraHndecKux u https://myschool.edu.ru/
HEOPTaHMYECKUX BEIIECTB
12 OKHCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu. [1oHsTue 1 bubmotexa LIOK
00 3JIeKTpOIM3e PacIIaBOB U PACTBOPOB COJICH https://myschool.edu.ru/
13 Konrpomnshas padora o pasneny «Teoperndaeckue 1 1 bubmuotexa LIOK
OCHOBBI XUMHM» https://myschool.edu.ru/
Meranisl, ux nonoxenue B [lepuoguueckoii cucreme
14 xumuueckux ieMenToB J1. V. MenneneeBa u 1 bubmoreka [JOK
0CcOOCHHOCTH CTpOeHUsI aToMoB. O6mue pusmdeckue https://myschool.edu.ru/
CBOICTBa METAJIOB
15 CrutaBel METAJIOB. DIEKTPOXUMUYECKHHA P 1 Bubnnorexa [TOK

HaHpS{)KeHI/Iﬁ MCTAJIJIOB

https://myschool.edu.ru/
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16 XuMHYecKre CBOMCTBA BAXKHEHIINX METAJIOB (HATPHiA, 1 bubmoteka [IOK
KaJIMi, KaJbLMid, MAarHWUH, aTFIOMUHHIA) U UX COSAMHEHHIA https://myschool.edu.ru/
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIIU U UX COCAMHCHUI 1 Bubmmorexa LOK
poma, Mexl A https://myschool.edu.ru/
18 XUMHYECKHE CBOWCTBA IIMHKA, JKeJle3a U UX COCTUHEHUN 1 bubmmorexa LOK
a > A https://myschool.edu.ru/
19 IIpakTraeckas pabora Ne 2. "Pemenue 1 bubmuorexa LIOK
9KCIIEPUMEHTAJIBHBIX 33134 10 TeMe «MeTab»" https://myschool.edu.ru/
Hewmeramnsl, ux nonoxenue B [lepuoauueckoii cucteme
20 xumuueckux anementos JI. . MenneneeBa u 1 Bubmorexa LIOK
o https://myschool.edu.ru/
0COOCHHOCTH CTPOCHUSI aTOMOB
dusznyeckre cBOMCTBA HEMETAIUIOB. AJIIOTPONUS
21 HEMETAJIOB (Ha IpUMepe KUCIopoaa, cepsl, pocdopa n 1 BuGmorera LIOK
pumMep POZa, CeprL, p https://myschool.edu.ru/
yTieposa)
22 XUMHYecKHe CBOMCTBA I'aJIOT€HOB, CEPBI U UX 1 Bubmoreka [TOK
COETMHEHUI https://myschool.edu.ru/
23 XuMuueckne CBOMCTBa a30Ta, pocodpa 1 ux 1 bubnmotexa IJOK
COETUHEHUI https://myschool.edu.ru/
24 XuMHuecKkue CBOICTBa yriaepoa, KpeMHUS U UX 1 bubnmotexa IJOK
COCTUHEHU I https://myschool.edu.ru/
25 IIpuMeneHne Ba)KHEHIMX HEMETAIIIOB U UX 1 Bubnuorexa [IOK
COECTUMHEHUH https://myschool.edu.ru/
O06001ICHUE U CUCTEMATU3aIHS 3HAHUHU 110 TeMe
26 «Hemeramely. Beraucienus 1o ypaBHeHUSIM 1 bubmiorexa [TOK
’ . P . https://myschool.edu.ru/
XAMHYECKHUX PEAKIUi M TEPMOXHUMHYECKHIE PACUETHI
27 IMpaxtnueckas padota Ne 3. «Penrenue 1
9KCIIEPUMEHTANIBHBIX 3aa4 1o Teme "Hemeramis"»
28 KontpospHas pabora o temam «MeTamisy 1 1 Bubnuorexa [IOK
«Hemeranmb» https://myschool.edu.ru/
29 Heoprannueckue u opraHu4ecKue KUCJIOThI. 1 bubnumotexa IJOK
Heoprannueckue u opranndeckrie OCHOBaHUS https://myschool.edu.ru/
AMdoTepHbIe HEOPTaHUYECKHUE U OPraHUYeCKUe
30 coe(bHHeinﬂ FeHeI;quCKaﬂ CBS3b IE)E:O FaHUYECKUX U 1 bubmiorexa [IOK
A ) P https://myschool.edu.ru/
OpraHHYEeCKUX BEIIECTB
Poins xumuu B 06ecrie4eHIH SKOJI0THYECKOM,
31 SHEPIreTHYECKOI U MUIIIEBOM 0€30MaCHOCTH, PA3BUTHH 1 Brbmmorexa LIOK
p - P https://myschool.edu.ru/
MEIULIUHBI
32 IIpencraBnenns 06 00mKX HAYIHBIX TPHHIAIAX 1 bubmuorexa LIOK
TPOMBIIIIJIEHHOTO MOJIY4YeHHUs] BaXKHEHIIIUX BEIECTB https://myschool.edu.ru/
33 YenoBek B MHUpPE BEIIECTB U MaTCPHATIOB 1 bubmmorexa LIOK
P m p https://myschool.edu.ru/
Bubmuoreka [IOK
34 XuMUs ¥ 3I0pOBbE YEIOBEKA 1 https://myschool.edu.ru/
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YYEBHO-METO/JIUYECKOE OBECITEHEHHUE OBPA30OBATEJIbBHOT' O ITPOLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Xumus, 10 knacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3maTenbcTBo
«ITpocsenienue»

* Xumus, 11 knacce/ Pynsurtuc I'.E., ®enpniman @.I°., Aknpioneproe odmiectBo «M31aTenscTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumusa Meroandeckoe mocooue — 6a30Bbiii ypoBeHb» - M.: JIpoda
2022 rop.

2. O.C.I'abpuens, M.I".OctpoymoB, «O011ast XuMus B TeCTax, 3a7adax, ynpaxHeHusx. 11 kimacce» —
M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KoHTpoIbHBIE B POBEPOYHBIE
paboTsl kK yueOHHKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yaurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc: HactonpHas kHHATA 115
yuutens». Yacts 2 — M.: IIpoda, 2022 rop.

6. O.C.I'abpuensy, I[1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMHUU U CIIOCOOBI UX PEIICHUSD -
M.: «/Ipoda», 2021rox.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miaansl no yueonuky O.C.I'abpuensna,
I'.I".JIpicoBoit» - Boarorpagy Yuurens 2018rog.

8. M.A.Ps60Ba, ¥Y.IO.HeBckas, P.B.JInnko «Tectel mo xumuu 11 kiaacey», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensia, U.I".octpoymMoB «XUMHUYECKHIA IKCIIEPUMEHT B mmKouie 11 kiace»; - M.:
Hpoda. — 2019 rogx.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I"azera « Xumus» u caliT st yautens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Exunas komtekius IJOP: TpeameTHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC SKCIIEPUMEHTBI: XUMHUSL.

Komnekius Poccuiickoro 061eo0pa3oBaTeibHOTO mopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickast onuMmIiaa mKkoJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMusi: SIEKTPOHHBIN YICOHUK JIUIS CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINA YISOHHK
http://www hemi.nsu.ru OTKpbITBIA KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucraHiroHHast OTUMITHAIA 10 XMMHH: TEICKOMMYHHUKAIIMOHHBIN

o0pa30BaTeNbHbIN MPOEKT



