I[MPUHATA YTBEPX/IEHA
Ilegarornueckum copetom OAHO «Illkona L{IIM» npukazom aupexropa OAHO «Illxona L{IIM»
(mpotoxoin ot 29 aBrycra 2025 r. Ne123) ot 29 aBrycra 2025 1. Ne207/8-O/125

PABOYASA ITPOI'PAMMA

Kypca BHEYPOUHOIi TeATeJbHOCTH « TpyaHbIe BOMPOCHI Kypca XUMHI)
JUTsE 00yJaroImmxcs 8 Kiacca

AHgpocoB AnekcaHap AnekcaHapoBuy
cn=AHApocoB AnekcaHap
Anekcangposuny, o=0AHO LLkona
LIMNM, ou=[unpekTop,
email=a.androsov@school-com.ru,
c=RU

2025.08.29 09:41:13 +03'00’

Mocksa, 2025 rog


Егор Беседин


IHosicHuTeAbHAA 3aNMCKA

Pabouas mporpamMma mo Kypcy BHEYypOuUHOW aesaTenbHOCTH « TpyaHble BONmpochl Kypca
XUMHM» JUIS oOydarommuxcs 8§ Kjacca (Jajgee Kypc) COCTaBJIeHa Ha OCHOBE TpeOOBaHUH K
pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus,
npencrasiaeHHbIX B PI'OC 00O, ¢ yuérom pacnpeaenéHHbIX 0 KJIaccaM MPOBePsieMbIX TpeOOBaHUN
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus
U DJIEMEHTOB COJICpKAaHNs, IPEACTABICHHBIX B Y HUBEpCAIbHOM KOAM(UKATOpE O XUMHH, a TAKXKe
Ha OCHOBe (peiepalibHONH MPOrpaMMbl BOCIHMTAHHUS OOYYarOMIMXCS NPU MOJYYEHUH OCHOBHOTO
obmero obpasoBanuss U ¢ yuérom KoHuenmmu npemnopaBaHusi yueOHOTO mpeamera «XHUMHUsS» B
oOpa3oBaTenbHBIX  opranmsauusix  Poccuiickoit ~ ®Denepanuu, peanusylOmMX  OCHOBHBIC
obmeoOpa3oBarenbuble nporpammbl  (yTB. Pemenunem Komnernn Munnpocsemenust Poccun,
nporokoi ot 03.12.2019 N I1K48H).

CornacHo cBOeMY Ha3HAYEHHIO MpOrpamMma Kypca SIBISIETCS OPUEHTHPOM ISl COCTABJICHUS
pabourx aBTOPCKUX MpOrpaMM: OHa Na€T MpeACTaBlIeHUE O MENsIX, o0meld cTpaTeruu o0y4YeHws,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIONMIUXCS CPEICTBAMU YYEOHOTO TMpEeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEAMETHOE COJEp)KAaHUE, MPEAyCMaTPUBACT CTPYKTYPHUPOBAHUE MaTepuana Iio
paszenaM M TeMaM MPOTpPaMMBbl, OMpPEIeIsieT KOJMMYSCTBEHHBIE M KaUueCTBEHHBIC XapaKTEPUCTUKH
coliepkaHus, Ma€T TMPUMEpPHOE paclpelesieHne Y4eOHBIX YacOoB IO TEMAaTHYECKUM paszzeiiaM
MPOrPpaMMBI U PEKOMEHIYEMYIO TIOCIEI0BATEIHPHOCTh UX U3YYCHUS C YUETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3¢H, JIOTUKM Yy4eOHOrO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEM
oOyJaromuxcsi, ompeeNsieT BO3MOKHOCTH MPEeAMeTa I pealu3aliun TpeOOBaHM K pe3yibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIero oOpazoBaHus, a
Takke TpeOOBaHMI K pe3yibTaTaM OOYyYEeHHS XMMHH Ha YPOBHE IEJIed W3Yy4YCeHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4YeOHOMO3HABATEILHON IeATENBHOCTH (Yy4eOHBIX MCWCTBHIA) YYCHHKA I10
OCBOCHHIO YUEOHOTO CO/IEePKAHMUS.

Bxutag xumun B JOCTHXKEHHE TIeJIeil OCHOBHOTO 00111eT0 00pa3oBaHust 00yCIOBICH BO MHOTOM
3HAYCHUEM XUMHUYECKOW HAyKU B MIO3HAHUH 3aKOHOB MIPUPOJIBI, B Pa3BUTHU POU3BOIUTEIBHBIX CHII
o0I1IeCTBa U CO3/IaHUH HOBOM 0a3bl MaTEPUANBbHOM KyJIbTYpHI.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK pacIpOCTpaHUiIa CBOE BIIMSIHHME Ha BCE
00JIaCTH YEJIOBEUECKOro CYIIECTBOBAaHUS, 3aJala HOBOE BHJICHHE MHUpA, CTaja HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOH KyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM >KU3HM OOIIECTBA: 3HAHWE XHUMUU
CIly’)KAT OCHOBOH 11 (OopMUpOBaHHMS MHPOBO33PEHHS UYEJOBEKa, €ro MpeACTaBICHUN O
MaTepHaAIbHOM €IUHCTBE MHpPA, BAXKHYIO POJIb UIpaloT (popMupyemble XUMHUEH MPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX HPHEPTUU W 00 DSBONIONMU BELIECTB B MPHUPOJE, COBPEMEHHas XHMHUS
HampaBJIeHa Ha PELICHUE TTI00aIbHBIX MPO0JIEeM YCTOHUNBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM U 3KOJIOrHYecKor 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHusi XMMUH B dKU3HU OOIIECTBA CYIIECTBEHHO ITOBBICHIIACH
poOJb XMMHUYECKOro oOpa3oBaHus. B miaHe colupanu3alii OHO SIBJISETCS OJHUM U3 YCIIOBHM
(dbopMHpOBaHUS UHTEIUIEKTA IUYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUSI.

CoBpeMEHHOMY 4EJOBEKY XHMHYECKHE 3HAHHS HEOOXOIUMBI Uil IpUoOpeTeHus
OOIIEKYJIbTYpPHOTO YPOBHS, IMO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI00OPa3HOH KU3HU 00IIECTBA, ISl 0CO3HAHMSI BAKHOCTH Pa3yMHOT'O OTHOIICHHUS
K CBOEMY 3JI0POBbI0 M 3J0POBBIO IPYIHX, K OKpYXKaloled MNPUPOJHON Cpeie, M IPaMOTHOIO
MIOBEICHU IIPU MCIIOIb30BAaHUM PA3IMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEIIECTB B MIOBCETHEBHOM
KU3HU.



Xumuyeckoe 00pa3oBaHUE HA YPOBHE OCHOBHOIO OOIIET0 0Opa3oBaHuUs SBISETCS 0a30BBIM
10 OTHOIICHUIO K CHCTEME O0IIer0 XMMUYECKOTO 00pazoBanusi. [I03TOMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO peall3yeT MPUCYIIUE O0IMEeMYy XUMHUYECKOMY OOpa30BAHHIO KIIFOUEBHIC IIEHHOCTH,
KOTOpBIE OTPaXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIC U WHIMBUAYATbHBIE TMOTPEOHOCTH. DTUM
OTIPEIEIISETCSl CYIIHOCTh OOIIEH CTpaTeruu OOy4YeHHs, BOCHHUTAHUS W PA3BUTHS OOYUAIOIIMXCS
CpeICTBaMU Kypca.

N3ydeHue xumuu:

CHOCOOCTBYET pealin3alliil BO3MOXKHOCTEH JJIsi CaMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001el 1 (yHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB X CAMOCTOSITEIILHON y4eOHOM e TeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
YMEHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KU3HH, TaK U B IPOPECCUOHATIBHOMN I TETbHOCTH;

3HAKOMHT CO CHEeNMU(UKOI HAyYHOTO MBILUICHUS, 3aKJIaAbIBAET OCHOBBI IIEIOCTHOTO B3I
Ha E€IMHCTBO MPUPOJBl M YEJOBEKAa, SBIISETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH O0YYarOIUXCS;

crocoOcTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHOHAYYHBIM 3HAHHSIM,
K MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIA]] B IKOJIOTHIECKOE 00pa30BaHUE 00YUYAIOITIXCS.

Ha3BanHble HampaBieHUs B O0OYYEHUU XMMHUHU OOECTIIEUMBAIOTCS CIEUU(PUKON COoAep KaHUs
Kypca, KOTOPBIH SBIISETCS MEIarornuecky aaanTupPOBaHHBIM OTpaXKeHUEM 0a30BOI HAyKH XMMHUU Ha
OIpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYalOIIMMHUCS OCHOB HEOPraHWYECKOH XHMHUHU U
HEKOTOPBIX MOHATHIA U CBEICHUI 00 OTAEIBHBIX 00BEKTaX OPraHMUECKOW XUMUH.

CtpykTypa conepkaHusi Kypca chOpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO IMOAXOAa K €ro
n3yueHuto. CozepaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUN O XUMHUECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBI MOHSATUI O XUMUYeCKOW peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OpPTaHH30BaHBI IO
MPUHLUIY [OCJIEI0BATEIIBHOTO PAa3BUTUS 3HAHUKA HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOTO YpPOBHS: aTOMHOMOJIEKYJIIPHOIO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
Ilepnonnueckoro 3akona J[.M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUH
aToMa M XMMHYECKON CBSI3M, MPEACTaBICHUN 00 3IEKTPOTUTHYECKON ITUCCOIMAIMU BEIIECTB B
pactBopax. TeopeTnueckre 3HAHHUS PACCMATPUBAKOTCA HA OCHOBE AMIIUPUYECKU MOJYYEHHBIX W
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBITIONHSS
(GYHKIIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHUS U MIOJIyYEHUS N3yYaEMbIX BEILECTB.

Taxast opranuszanysi CoAep>KaHusl MPOTrPaMMbl CIIOCOOCTBYET INPEICTABICHUI0 XUMUYECKOH
COCTABJIIOLIEH HAyYHOM KAPTHHBI MHpa B JIOTHKE €€ CHUCTEMHOM Ipupoisl. Tem cambIM
obecreynBaeTcsi BO3MOXKHOCTh (POPMUPOBaHUS y OOYyYaromMXcs IIEHHOCTHOTO OTHOUICHHS K
Hay4HOMY 3HAHUI0O M METOJaM II03HaHUSA B Hayke. BakHO TakKe 3aMETUTh, YTO OCBOCHME
CcolepkKaHus Kypca IIPOMCXOAWT C IIPUBJICYEHUEM 3HAHUM U3 paHee HU3YUYEHHBIX KYypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «®Pusnka. 7 Knacey.

K HampapneHuo nepBOCTENIEHHON 3HAYMMOCTH TP peau3aliy 00pa3oBaTeIbHbIX QYHKIUH
XMUMUU TPATUIMOHHO OTHOCAT (OPMHUpPOBAHME 3HAHUK OCHOB XMMHUYECKOM HAayKHM Kak o0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMsSI, IIPAKTUYECKOM JEATEIIBHOCTU 4YEJIOBEKa U KaK OJHOIO U3



KOMIIOHEHTOB MHUPOBOH KyJbTYpHL. 3a/laua Kypca COCTOUT B (JOPMHUPOBAHUU CHCTEMbI XUMHYECKUX
3HAaHUM — BaXXHEWIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX ITOJOKEHUH, ITOCTYIHBIX
0000111eHUIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUN O HayYHBIX METO/IaX U3YUCHUS
BEIIECTB U XMMUYECKHX DPEaKUui, a Takke B (OPMUPOBAHUM W PA3BUTUU YMEHUH M CIIOCOOOB
NESTeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHHMEM, HAOMIONEHHEM W MPOBEACHUEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOIOJICHUEM MPaBHII OE30MAaCHOTO OOpaIIeHUs C BEIIECTBAMHU B IOBCETHEBHOM
KU3HU.

Hapsiny ¢ 9TuM nienu u3ydeHusi XMMHHU B IIPOrpaMMe Kypca YTOYHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX ITPHOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopa3oBanus. Ceroans B 00pa3oBaHUU
0c000 3HAYMMOI NPU3HAETCS HAMPABICHHOCTh OOYYEHUS HA pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
(dbopmupoBaHue €€ HHTEIUIeKTa U 001Iei KynbTypbl. O0y4eHNEe YMEHUIO YUUTHCS U TPOAOIIKATH CBOE
00pa3oBaHNE CAMOCTOATEIBHO CTAHOBUTCS OJHOM M3 BaKHEUIINX (PYHKUMH yUeOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM npu U3y4YeHHM NpeAMETa Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
JOMUHHpYIOIee 3HaYCHHE TPUOOpENH Takue 1ed, KaK:

(dbopMHpOBaHNE WHTEIUIEKTYyalbHO pa3BUTON JIMYHOCTH, TOTOBOW K CamM000pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHHATUIO PEIICHUH, CIOCOOHON aanTHPOBAThCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

HANpaBICHHOCT, OOy4YeHHMs Ha CHCTEMaTHYecKoe MpHoOIeHne OoOydarommxcs K
CaMOCTOSITENIbHOW TO3HABATENBHON JESATEILHOCTH, HAYYHBIM METOJIaM TO3HAHUS, (YOPMUPYIOIIUM
MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

o0ecrieyeHHe YCIOBHUH, CIIOCOOCTBYIOIIMX MPHOOpPETEHHIO OOYy4YaloMIMMUCS — OIBITa
pa3H006pa3H0171 ACATCIIBbHOCTH, ITO3HAHUA M CaMOIIO3HAaHHA, KIIOYCBBIX HABBIKOB (KJIIO‘-IQBBIX
KOMHCTCHL[I/II\/’I), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCILHOCTH,

dopmupoBaHHe yMEHUH OOBSICHATH M OLEHHUBATH SIBICHUS OKPYKAIOIIET0 MHpa Ha
OCHOBAHUH 3HAHUU U OIBITA, ITOJIYYEHHBIX [IPU U3YYCHUN XUMUH;

dbopMupoBaHHE Yy OOYYaIOMIMXCS TYMAHHCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTH
XUMHUYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHYECKH IEJIeCOOOpa3HOTO TOBEIEHUS B OBITY H
TPYAOBOM AEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOJHON CPELBI;

pa3BUTHE MOTHBALIMU K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY PO U
HaNpaBJICHHOCTH JalbHEUIIEr0 00yYeHHUS.

B ctpykType nporpaMMsl Kypca Hapsiiy ¢ HOSICHUTEIBHON 3aIIMCKOM BBIJCIICHBI CIIEAYIOLINE
paszensl: IUIaHUpyeMble IPeIMETHBIE Pe3yJIbTaThl OCBOCHHUS Kypca, CoIepKaHle yueOHOro Kypca u
€ro TEMaTU4YeCKOe INIAHUPOBAHHUE.



ILirannpyeMsble pe3yjibTaThl 0OCBOCHHUS Kypca
B pesynbraTe M3ydeHHs Kypca BHEYpPOYHOM JeATeabHOCTH «TpyaHble BONPOCHI Kypca
XHMHH» B & KJacce BBIIYCKHMK JOCTUTHET JIMYHOCTHBIX, METANPEAMETHBIX M INPEAMETHBIX
pe3yabTaToB.

JImyHOCTHBIE pPE3yJbTAaThl OCBOCHUS MPOTPaMMbI OCHOBHOTO 0OIIero o0pa3oBaHUs
JOCTHTalOTCsl B X0Ji¢ OOy4YeHHMS XUMHHM B €IMHCTBE y4eOHOM M BOCIUTATEIbHOH AEATEIbHOCTU
IIKOJIBI B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMH U JyXOBHO-
HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPHUHATHIMH B OOILECTBE MpaBHJIaMH M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMSA, CAMOPA3BUTHUS M COLMAIM3ALNN 00YYarOIUXCS.

JIMyHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSA PYKOBOJACTBOBATHCS
CUCTEMOM ITO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMI U PACILIUPEHUE OIBITA ACATEIIBHOCTU HA €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTproTHYECKOro BOCIIMTAHUS:

[ICHHOCTHOTO OTHOIIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAyUYHOMY
HACJIC/INI0, TIOHUMAHUS 3HAUCHHS XMMHUYCCKOH HAyKH B JKU3HH COBPEMEHHOIO OOIIECTBa,
CMOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(MOpPMAIMEH O MEPEJOBBIX TOCTHKCHUSX M OTKPBITHIX
MUPOBOW U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa
U 00IIECTBA;

2) rpaskJIaHCKOTO BOCIIUTAHUSI:

MPEJCTABICHUS O COLMAIBHBIX HOPMAax M IMpaBWiIaX MEXIUYHOCTHBIX OTHOILICHHU B
KOJIJIEKTUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HO,
y4e0HO-UCCIIeIOBATENILCKON, TBOPYECKOWM U JPYrHX BHIAX JCSITEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHON AESITENLHOCTH MPH BBIOJHEHUU YUYEOHBIX, MO3HABATENBHBIX 3aj1ad,
BBITIOTHEHUH XMUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TPOIECCE ATOW y4eOHOW MAeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJACHUE U MOCTYNKH CBOUX TOBAPUIIEH C IMO3ULMUHA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O TO3HAHUS:

MHUPOBO33PEHUYECKMX  NPEACTABICHUH O  BEUIECTBE UM  XMMHMUYECKOHM  peakiuH,
COOTBCTCTBYIOIINX COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKHM W COCTABJIAIOIINX OCHOBY JJI
MOHUMAaHMs CYIIHOCTH HaYYHOH KapTHHBI MUpA, MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHA ITPUPOALI, B3BAUMOCBA34X YCJIOBCKA C HpHpO,Z[HOﬁ CpGI[OfI, 0 POJIM XUMHHU B MMTO3HAHWUHU 3THUX
3aKOHOMEPHOCTEH;

MO3HABATCJIBbHBIX MOTHBOB, HAIIPABJICHHLIX Ha IOJYYCHUC HOBBIX 3HAHUHU TIO XHUMHU,
HCOGXOI{I/IMLIX JJIsL 00BACHEHUS Ha6JIIOI[aeMBIX nmponeccoB u HBHeHHﬁ;

MO3HABATEIbHOW, MH()OPMAIIMOHHOW M YHMTATENBCKOM KYyJbTYPHI,B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW pPabOThl € Y4YeOHBIMH TEKCTaMH, CIPABOYHOM JUTEPaTypoOil, JOCTYNHBIMU
TEXHUYECKUMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



uHTEepeca K OOy4YeHHIO M TO3HAHUIO, JI0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, MPOCKTHON W HCCIENOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTU M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) hbopMupoBaHUS KyJIbTYpBI 3J0POBbS:

0CO3HAHMS IICHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBBIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 JKW3HH, OCO3HAHUS MOCIEICTBHA W HEMPUSATHS BPEAHBIX MPUBBIUCK
(ynorpeOyieHusT amKoroiyisi, HAPKOTUKOB, KYpeHHs), HEOOXOJUMOCTH COOIONEHUS TpaBHII
6€301acHOCTH IPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U pealIbHOW KU3HH;

5) TpyZ1OBOTO BOCITUTAHUSA:

WHTEpeca K MPAaKTUYECKOMY M3yYeHHUI0 podeccuii u Tpyda pa3indHOro pojia, YBaXKEHHE K
TPpyAy U pe3yibTaraMm TPYyAOBOH NESITEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUU IO XUMHH, OCO3HAHHOTO BEIOOPA MHANBUAYAIBHON TPACKTOPUH MPOTOJLKEHUST 00pa30BaHUS
C y4€TOM JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCHenHON MpodeCCHOHATBHON NESTEILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMECHHA,
TOTOBHOCTB aJalTUPOBATHCS B MPOdecCHOHANBHOM cpefie;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTHUECKH 11e71eCO00pa3HOro OTHOLICHUS K MPHPOJIE KaK MCTOYHUKY >KU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHHMS, MOHMMAHHUS IIEHHOCTH 3J0pOBOro M 0Oe30macHOro o0pasza >KH3HH,
OTBETCTBEHHOT'0 OTHOIICHHUS K COOCTBEHHOMY (PM3UUECKOMY U ICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS
LIECHHOCTH COOJIOJIEHHs MpaBui 0€30IacHOro MOBENEHUs MpH padoTe C BEIIECTBAMH, a TaKXKe B
CUTYyalUsX, YTPOXKAOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJIydYaeMble MTPU U3YYCHUN XUMHH, JUIS PEIIeHUs 3ajad,
CBA3AHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOi, IOBBIIICHUS YPOBHS JKOJIOTMYECKOM KYJbTYpHI,
OCO3HAHMA TIIOOATBHOTO XapaKTepa 3KOJOIMYECKHX MPOOJeM M IyTel WX peIIeHUs] MOCPEICTBOM
METOJI0B XUMHH;

JKOJIOTMYECKOIO MBIIUICHUS, YMEHUsS pPYKOBOJCTBOBATHCS UM B  II03HABATCIIBHOW,
KOMMYHHKATUBHON U COLIMAJIBHON ITPAKTHKE.

MeramnpeameTHsle pe3ysbTaTbl. B cocTaBe MeETanpeIMETHBIX PE3YJIbTaTOB BBIICISIOT
3HAYMMbIe 115 (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIC TIOHATHS (3aKOH, TEOPUSs, IPUHIIHII,
TUIoTe3a, (akT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U JIp.), KOTOPhIE UCTOIB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4eOHBIX MPEIMETax U MO3BOJISIOT Ha OCHOBE 3HAHHM M3 3TUX MPEAMETOB (POPMHUPOBATH
NPEJCTaBICHUE O LEJIOCTHON Hay4YHOH KapTHHE MHUpPa, U YHHUBEpCAJIbHbIE Yy4eOHBIC IeHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATUBHBIC, PETYJSATHBHBIE), KOTOpPbIE 00ecreuyuBaroT (opMHUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYHIECTBICHHUIO YYEOHOW JesITeIbHOCTH.
MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHHUS 00pa3oBaTENbHON MPOrpaMMbl MO XHMHUHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMU ACUCTBUSMHU, B TOM YHCIIE:

1) 6a3oBbIC JIOTHYECCKUE ACHCTBUS:

YMCHUC UCIIOJIL30BATh HpI/IéMBI JIOTUYCCKOI'O MBIIJICHUS IMTPU OCBOCHUU 3HAHUH: PaCKpbIBATh
CMBIC XUMHYECKUX MOHATHH (BBIZLGJISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH B3aUMOCBS3b C
ApyruMu HOHSITI/ISIMI/I), HUCIIOJIBb30BAaTh IIOHATHUA IJIA 00BACHEHHS OTACJIBHBIX (paKTOB n SIBJICHI/II\/'I,



BEIOMpATh OCHOBAaHUS W KPUTEPHUH ISl KIACCH(PUKAIUU XUMHUYECKUX BEHIECTB M XUMUYECKUX
peakiuii, yCTaHaBIUBATh MPUYUHHO-CIICICTBEHHBIC CBS3H MEXKAY OOBEKTaAMH W3YYCHHS, CTPOUTH
JIOTUYECKUE pacCyKIeHHsl (MHIYKTHBHBIC, JCIyKTUBHBIC, IO AaHAJOTUH), JellaTh BBIBOJLI H
3aKJIIOYCHUS;

YMEHHE NPUMEHATH B IPOLIECCE NMO3HAHMS IMOHATUS (NPEAMETHBIE U METAlpEeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHH, HIpeoOpa3oBbIBATh IIMPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJEIBHBIE NPEACTABICHUS — XUMHYECKMM 3HAK (CHMMBOJ 3JIEMEHTA),
XUMHYecKas GopMyIIa U ypaBHEHUE XMMUYECKON PEaKIMU — [TPU PEIIeHUH yu4eOHO-1T03HABATEIbHbIX
3a/a4, ¢ y4€TOM 3TUX MOJEIBHBIX IIPEACTABICHUN BBIABIIATH U XapaKTEpU30BATh CYIICCTBEHHBIC
MPU3HAKY U3YYaEMBIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMHUYECKUX PEAKLUH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHbIE CBS3M U IIPOTUBOPEYMs B M3Y4aeMBIX IIpolLieccax M
SABJICHUAX, IpeajlaraTb KPUTEPUH I BBIABICHUS JTHUX 3aKOHOMEPHOCTEH W IHPOTUBOPEYUH,
CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pelieHns yuyeOHOM 3aaun (CpaBHUBATh HECKOJIIBKO BapUaHTOB
peleHust, BRIOUpaTh Hanbosee NOIXOAAINHA ¢ YIETOM CaMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB);

2) 6a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:

YMCHUC UCIIOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MMO3HAHHS, A TAKKC
B Ka4C€CTBEC OCHOBbI AJIA q)OpMI/IpOBaHI/I}I TUIIOTE3bI MO MPOBCPKE MPABUIIBHOCTU BBICKA3bIBACMBIX
CYKJICHHH;

MpPUOOPETEHUE OMbITAa MO IUIAHWPOBAHHUIO, OPTaHU3AIMH W TPOBEIACHHUIO YYCHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOI0IaTh 32 XOAOM MpPOIEcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3ynbrar, QopMynupoBaTh O0OOIIEHUS M BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIIaHHON paboTe;

3) pabota ¢ uHpopmanueii:

yMEHHE BBIOUPATh, AaHATM3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUIIOB U
dbopM mpencTaBieHUs, MOJNyYAEMYI0 U3 Pa3HBIX HMCTOYHHUKOB (HAYUHO-TIOMYJISIpHAS JHUTEpaTypa
XMUMHYECKOTO COJIEpKaHMsI, CIIPpaBOYHbIe TOCOOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSTh Pa3IMYHbIe METOJbI U 3alPOCHl MIPU MOUCKE U 0TOOpe MH(pOpMAINK U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JJIsI BHIMOJIHEHUS yU4eOHBIX M TMO3HABATENBHBIX 3a]a4
OIpeIeNIEHHOTO THUIA, npuoOpereHue OTIbITa B obnacTu UCTIOJIb30BaHUS
MHPOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJeHHE  KYyJIbTYpOH  aKTUBHOTO
MCTIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOATEIBHO BBIOUPATh ONTUMANIBHYIO (OpMY
npeACcTaBIeHUs WHGOpPMAMM U WUIIOCTPHPOBATH pELIaeMble 3a/laud HECIOKHBIMU CXEMaMH,
ararpaMMamu, ApyrumMu GopMamu rpaduky ¥ UX KOMOMHALUSMU,

yMEHHE WCIOIb30BaTh W aHAIU3UPOBATh B IMpOlecCe y4eOHOW M MCCIIe0BATEIhCKOM
JEeSATeNbHOCTH UH(DOPMAIIUIO O BIUSHUH MPOMBIIINIEHHOCTH, CEIbCKOTO X035ICTBAa M TPAHCTIOPTA Ha
COCTOSIHUE OKPY’KaIOLIEN MPUPOAHOMN CPENbI;

VY obyuaromierocst OyayT c)OpMUPOBAHBI CIEIYIONINE YHUBEPCATbLHBIE KOMMYHHUKATHBHEIE
JEUCTBUA:

YMEHHE 3a]1aBaTh BOMPOCHI (B X0 TUAIOTa U (WJIH) TUCKYCCHH) TI0 CYIIECTBY 00CykKaaeMoit
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHISI OTHOCUTEIHHO BHITIOJTHEHHSI MPEIIOKEHHON 3a/1a4;



nproOpeTeHue OIbITa MPE3CHTAIIMH PE3YIbTAaTOB BHIMOJIHEHUS XUMUYECKOTO AKCIIEPUMEHTA
(;1rabopaTopHOTO OMBITA, JTa0OPATOPHON PabOTHI MO HCCIEAOBAHHIO CBOMCTB BEILECTB, Y4eOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B~ COBMECTHOW  CO  CBEpCTHMKAMM  IIO3HABaTEIIbHOW U
UCCIIEI0BATENLCKON AEATETLHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa 00X
MHTEPECOB M COIJIACOBAHUS MO3MLUH (00CYXIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIC ILTYPMBD»,
KOOPJAMHAIIMS COBMECTHBIX JACUCTBUI, ONpeaeieHe KPUTEPUEB 110 OLIEHKE KayecTBa BHITIOJIHEHHON
paboThl U ApyrHe);

Y oOyuatomerocss OyayT cHOpPMHUPOBAHBI CIEAYIONINE YHUBEPCAIBHBIC PETYIJISATUBHBIC
JEUCTBUA:

YMEHHE CaMOCTOSITENILHO OMPEENATh eI JIeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BHIOMPATh Hanboee
3¢ (dheKkTUBHBIE CIOCOOBI PelIeHUs] yUeOHBIX U TIO3HABATENBHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIIATh
UM KOPPEKTUPOBATH NPEJIOKEHHBINA aJITOPUTM JACUCTBUN IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIy4YCHUs] HOBBIX 3HAaHWH 00 M3y4yaembIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OIICHUBATH
COOTBETCTBUE MOIYYCHHOTO Pe3yIbTaTa 3asBICHHOH IIEeIH;

YMCHUC HUCIIOJIb30BATh U aHAJIM3UPOBATHL KOHTCKCTHI, IPC/JIaracMbIC B YCJIOBUU BaIIaHI/Ifl.

[TpenmeTHbIe pe3yibTaThl OCBOSHHS MPOrpaMMBbI IO XUMUHU Ha YPOBHE OCHOBHOT'O OOILETro
o0Opa3oBaHMUsI.

B cocraBe mpeaMETHBIX pPE3yJbTaTOB 110 OCBOCHHUIO O00S3aTEIBHOTO COJCpKAHUS,
YCTQHOBJICHHOTO  JIaHHOW NpPUMEpHOM  pabodell  mporpaMMoil,  BBIAEISIOT:  OCBOCHHBIC
00y4aroImyMUCs HayYHbIEe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA, ciennpuiyeckue A IpeAMEeTHON
obnact «XUMHS», BHIBI JCSITEIBHOCTH IO IOJyYECHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETallty,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIUSX.

K koHiy oOyuenuss B 8 kmacce y oOyuaromierocss Oyay chOpMHpPOBAHBI CIETYIOIIHNE
MPEIMETHBIEC PE3YIbTAThl IO XUMUU. BBITYCKHUK HAYIUTCS:

— PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHUX TMOHSATHIA: XUMHUYECKUHI 3JIE€MEHT, aToOM,
MOJIEKyJla, WOH, KaTHOH, AaHHUOH, NPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTbD,
AJIEKTPOOTPHIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas peaKifs, XUMHUYECKasl CBA3b, TEIIOBOU
3pdexT peakuud, MOJb, MOJSPHBIA 00BEM, pPACTBOP, AJIEKTPOIMUTHL, HEIIEKTPOIMTHI,
AJIEKTPOJIUTUYECKAs JIUCCOLMALMSA, PEAaKIMW MOHHOTO OOMEHa, KaTajau3aTtop, XHUMHYECKOe
paBHOBecHe, 0OpaTHMble M HEOOpaTHMbIe PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLIUH,
OKHCIIMTEb, BOCCTAaHOBHTENIb, OKHCICHHE W BOCCTAHOBJICHME, AaJUIOTPONHsA, aM(pOTEPHOCTS,
XMUMHYecKast CBS3b (KOBAJICHTHAsI, HOHHAS, METAJIMUECKas), KpUCTATMUECKAs peléTKa, KOppo3us
METAaJUIOB, CIUIaBbI, CKOPOCTh XUMUYECKOH peakIiu, mpeaeabHo gomyctuMas konuenTparus (IT1K)
BEIIIECTBA;

— WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX TMOHATHHA W HMPUMEHSITHITH
MOHATUS NPU ONMCAHUU BEIECTB U UX MPEBPAILCHUIA;

— UCTOJIb30BAaTh XHUMHUYECKYI0O CHMBOJIUKY [UIi COCTaBJICHHS (OPMYN BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEaKIUH;

— OINpENeNIATh BAJCHTHOCTb M CTENEHb OKHUCIEHHS XHMUYECKHX JJIEMEHTOB B
COCAMHEHUSX PpA3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy



COEMHEHUI 1o (opmynaM, BUJI XUMHUYECKOH CBs3M (KOBAJCHTHAs, MOHHAs, METAJIMUECKas) B
HEOPTraHMYECKUX COCIMHEHUSX, 3aps] HOHA 0 XUMHUYECKOW (opMyIIe, XapaKTep Cpeasl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

- packpbiBath cmblci [lepuoanueckoro 3akona /I.1. Menneneesa u 1eMOHCTpUPOBATH
€ro MOHMMAaHHE: ONHUCBHIBATH M XapaKTepH30BaTh TaOnuuyHyio ¢opmy Ileprognmueckoil cuctemMbl
XMMUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHAs mnonrpymnmna (Arpymnma)» U «1mododHas
noarpymnna (brpynma)y, maineie u 0obIINe TEPUOJIBI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS
B TEPHOANYECKON TaOIHIlEe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsiz Apa, OOIIee YUCIIO SJIEKTPOHOB U pacIpeieieHUe UX MO ANEKTPOHHBIM
CJI0SIM), OOBSICHATDH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COCAMHEHUI B
Ipezieaax MajblX IEPUOJO0B U INIABHBIX MOATPYII C Y4ETOM CTPOEHHSI UX aTOMOB;

— KJIacCU(UITUPOBATh XUMHUECKUE JIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA, XUMHUUECKUE
peakiuu (1Mo YUCIy M COCTAaBY YYaCTBYIOIIMX B PEAKLUH BEUIECTB, MO TEIUIOBOMY 3(ddekTy, mo
MU3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX IIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATH) 0OImMEe W crenuduueckne XUMUYECKUE CBONCTBA
IIPOCTBIX U CJIOYKHBIX BEILIECTB, MOATBEP)KJasi OMMCAHHUE NPUMEPAMU MOJEKYJISPHBIX M HMOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

- COCTABJIATh YPABHEHUS 3JICKTPOJIMTUYECKOMN AUCCOLMALIMYI KUCIIOT, LIEJI0YEH U COJIEH,
MOJHBIE M COKpAaIIEHHBIC YPaBHEHHUS peakiuii HOHHOrO OOMEHa, YpaBHEHHUS pEaKIHi,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

— PacCKpBIBaTh CYIIHOCTb OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLHUKA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca ATHX peaKIuii;

— IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUECKUX MPEBPAIECHUI B PA3IMYHBIX YCIOBHSIX;

— BBIYHUCIIAITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEeHTa Mo (popMyJie COSTUHEHHUsI, MAaCCOBYIO JIOJIIO BEILECTBA B PAacTBOPE,
IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM pPEaKIUu;

— CIIEZIOBAaTh TpaBHJIAM IIOJIb30BAaHUS XMUMHMYECKOW TIOCYJ0W U Jab0opaTOpPHBIM
000pyI0BaHUEM, a TAKXKE MpaBUiIaM 00paIleHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU 110
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHUIO M COOMPAaHUIO Ta3000pa3HbIX
BELIECTB (aMMHaKa U yIJIEKUCIIOro Irasa);

— MIPOBOJUTH PEAKIUH, IIOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECCTB!
pacro3HaBaTh OIBITHBIM MyTEM XJOPHIOPOMHUI, MOAMI, KapOoHat, docdar, cunmkar, cynbdar,
TUIPOKCUIMOHBI, KATUOHBI AMMOHUSI U MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

— IIPUMEHATH OCHOBHBIC OIEPALIUU MBICIUTEIIBHON NEATEIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, O00OOIIEHHE, CHUCTEMATH3allMI0, BBIABICHHE MPUYMHHOCIEACTBEHHBIX CBS3EH — s
U3Y4YEHUs1 CBOMCTB BEILECTB U XMMHYECKUX PEaKIUil, €CTECTBCHHOHAYYHbIE METOJbI IIO3HAHUS —
Ha0JI0IeHNE, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHbIM U MBICICHHBIN).

Coaepixkanue Kypca

Pa3nea 1. IleppoHayanbHble XUMHYECKHE IOHATHS.

ITonsTHE O BelecTBE, CMECAX U METOAAX UX pasfencHus. [IoHATHe 0 XUMUYECKOM IIEMEHTE,
aTOMe€ M MOJIEKYJIe. ATOMHO-MOJIEKYJIIpHOE yueHue. Pu3zndeckue U XuMuueckue sipinenus. [lonsarue
0 XMMHYECKON peaKlMH, IPU3HAKU XUMUYECKOT0 NpeBpalieHus. CHMBOJIBI XUMUYECKUX IIEMEHTOB
U ucTopus ux HazBaHus. OTHOCHUTENbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, MOJIsIpHasi Macca, MOJb.
Pemienue 3a71a4 HaxO0XJAEHUS OTHOCUTEIBHOW MOJIEKYJSIPHOM Macchl mo (opmyie. Borancnenue



MacCOBOM [10JIM XMMHYECKOTO 3JIEMEHTa B BelecTBe Mo ero ¢opmyne. Haxoxaenue dopmyisi
BEIIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB B coelMHeHUU. PaboTa B XumMudeckoit sadbopaTopuu.

KonnuectBo BemectBa. Pacuersl mo xumuyeckoit popmysie. BeiBon xumuueckoi popmyIibt
BellecTBa. PacyeTsl MO ypaBHEHUIO XUMUYECKOW peakuuu. Permenue 3anay.

Paznen 2. Kucsiopoa, okcuabl, BAJIEHTHOCTb.

Kucnopon HaxoxIeHHe B TNpHUpOJE, TMOIy4YeHHE B J1a0OpaTopuud M Ha IPOU3BOCTBE,
XMMHYECKHE CBOMCTBA KUCIOPOIa ¥ €ro MpUMeHeHHne. BaneHTHOCTh cocTaBneHne (hopMys OKCHUIIOB
U JIPpyTHUX XMMHYECKUX COCIMHECHMI IIpaBUila COCTaBICHUA UX Ha3BaHui. [lomydeHune OKCHUIOB.
CocTaB Bo3/1yxa, TOPEHHE BELIECTB HA BO3IyXE.

3akoH ABoraapo. MomspHelii 00beM raza. OTHOCHUTeNbHas IUIOTHOCTH ra3oB. Pacuersl
10 XUMUYECKUM PEaKLUsAIM C y4aCTHEM ra3oB.

Pasnen 3. Bonopoa, Kuca0ThI, COJIN.

Bonopon HaxoxaeHue B NpuUpoJe, NOJIydeHHE B JabopaTopud M Ha TPOU3BOCTBE,
XMMHUYECKHE CBOMCTBa Bojopona. IlpuMeHnenue Bomopoaa 3akoH ABOraapo, UCTOPUSl OTKPBITHSA,
MOJISIPHBI 00BbEM Ta30B, OTHOCHUTENbHAS IJIOTHOCTh I'a30B, pelieHue 3agad. KucioTel Ha3BaHMA,
IIOJlydeHUEe U XuMmudeckue cBoictBa. ConM, nOpaBWja COCTAaBICHUS HAa3BaHUM, I0Iy4YEHHE
U ¢u3nueckue cBoicTBa. KUCIOTHBIE OKCHIBI XUMHYECKUE U (PU3NUECKHUE CBOWCTBA.

Pa3nea 4. Boga, pacTBopbl, 0OCHOBaHMS.

Bona, e€ xumMuueckne CBOMCTBa CTPOEHUE BOJBI, HaxXOxJeHHe B mnpupojge. [lomydeHue
JTUCTHJUTHPOBAHHOW BOJABI METOJIBI OYHCTKH BOJIBI B JIAOOPATOPUH M HA MPOU3BOJCTBE. PacTBOpHI.
PacTtBopuMOCTh TBEpABIX BELIECTB, I'a30B M KUAKOCTEW. PemieHue 3amady Ha pacTBOPUMOCTb.
KoHuentpanus pactBopoB, MaccoBasl J0Jisi PAacTBOPEHHOTO BEIIECTBA pacdeT KOHUEHTpAalUu.
MousipHast KOHLEHTpauus pactBopa. [IpaBuiia mpUroTOBIEHHS PACTBOPOB. XMMHUYECKas IOCyHa
JUTS IPUTOTOBIICHUSI PACTBOPOB C TOYHOUM KOHIIeHTpanueld. OCHOBaHUS XUMHUYECKHE U (pU3ndeckue
CBOICTBA, MTOJIyYCHHE.

Pa3nea 5. O0o01menne cBeeHNi 0 BaXKHEHIIUX KJIACCAX HEOPTaHUYECKUX COeIMHEeHHU .

OO0mass XxapakTepuCcTUKa OKCUAOB. KUCIOTHBIC, OCHOBHBIE M aM(OTEpHBIC OKCHIBI, UX
XUMHUYECKHE CBOMCTBA. B3amMmojelcTBHE BEIECTB C KHUCIOTHBIMHM M OCHOBHBIMH CBOMCTBaMHU.
Peakuuu oOMeHa B BOJHBIX PacTBOpAax, MPU3HAKH MX MPOXOXKICHUS. | eHeTHdecKasi CBS3b MEKIY
BOXHEUIIMMH KJIAaCCaMHM HEOPraHWYECKUMX BELIECTB. PermieHue Lenoyek NnpeBpalieHuld Ha TEMY:
«CBolCTBa BAXKHEUIIINX KJIACCOB HEOPTaHUYECKUX COCTUHEHHIN

Paznen 6. [lepnoanyeckuii 3aK0H 1 NepUOANYECKAs CHCTEMa XUMHYECKHX 3JIeMEHTOB.

[TorbITKM KIacCUPUKAIMU XUMHUYECKUX 3JIEMEHTOB. AM(MOTEpHOCTh. VICTOPHUS OTKPBITHS
nepuoanyeckoro 3akona. Ilepuoanueckas cucrema xumuueckux siemeHToB [[.M. Menneneesa.
I'pynnel  u  nepuonsl. JIMHHONIEPUOMHBIA M KOPOTKONEPUOIHBIA  BAapHaHT  TaOJUIIBI
J.N. MenpneneeBa. XapakTEpUCTUKA XUMUYECKOT0 3JIEMEHTA I10 €T0 MOJI0KEHUIO B [lepuoandeckon
cucreme

Pa3nea 7. CTpoeHue aToma ¥ epuoANYeCKUH 3aK0H. XMMHYeCKas CBA3b.

Crpoenue aroma. Mcropus OTKpeITHA. SApo aToma, NPOTOHBI M HEWTPOHBI, U30TOIIBI.
O06o3HaueHue aTOMOB, MHJIEKCHI. PalMOaKTHBHOCTD. DIEKTPOHBI OPOUTAI CTPOCHHUE 3IEKTPOHHBIX



obomouek. XuMHuUecKHH »diaeMeHT. CBOWCTBA XHUMHYECKHX DJIIEMEHTOB M 3aBHCHMOCTH OT
3JIEKTPOHHOI'O CTPOCHUS. DIEKTPOOTPUIATENBHOCTD, MI3MEHEeHrEe CBOMCTB 3JIEMEHTOB B IEPUOJIAX U
rpynnax. [IpaBuno okTera, MOHBI JJIIEKTPOHHOE CTPOCHUE. XUMHUYECKAs CBSI3b HOHHAS, KOBAJICHTHAs
u  Meraumueckas. CrteneHb  okucieHUs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
CocraBiieHre ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA.

Xumuueckasi cBsizb. [loHsTHE 0 KOBaIEHTHOM M MOHHOM cBsi3u. Kpucramnmueckoe cTpoeHue
TBEPABIX TeJd. AMOp(HBIE BEIIECTBA.

TemaTH4eckoe MJIAHUPOBaHHE Kypca

Koua-
Pa3nen / Tema BO aK. Pexomennyemsiii 0P
q,
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE 12
MOHATHS
Tema 1.1. OTHOCUTEILHAS aTOMHAS U
MOJICKYJISIPHAsI Macca, MOJIb, MOJISIpHAs Macca, 4 hitps://lesson.academy-
A content.myschool.edu.ru/04/08
BBIBOJI IIPOCTEHIICH (hOpMYJIbI BEIIeCTBA
Tema 1.2. KonuuecTBo BemecTBa. Pacuérsl mo 4 https://lesson.academy-
XUMHUYECKOU popmyIie content.myschool.edu.ru/04/08
Tema 1.3. Pacu€Tsl M0 ypaBHEHUIO PEAKIIUU 4 hitps://lesson.academy-
content.myschool.edu.ru/04/08
Paspnen 2. Kucsiopoa, okcuabl, BAJIeHTHOCTD 12
Tema 2.1. Kucnopon, monydeHne, XUMHIECKHE 4 https://lesson.academy-
CBOMCTBA content.myschool.edu.ru/04/08
Tema 2.2. BasnieHTHOCTb, cOcTaBiieHUE (hopMyT 4 https://lesson.academy-
OKCHJIOB content.myschool.edu.ru/04/08
Tema 2.3. 3akon ABoraapo. Pacuérsl ¢ yuactrem 4 https://lesson.academy-
rasoB content.myschool.edu.ru/04/08
Pasnen 3. Bonopoa, KucJaoThl, COJIM 8
Tema 3.1. Bogopon, XuMH4eCKie CBOICTBA,
MOJIyYCHHE B naGipzTipnn Y B MPOMBIIIICHHOCTH, 4 hitps://lesson.academy-
content.myschool.edu.ru/04/08
NPUMEHEHHE BOIOPOIa
Tema 3.2. KHCIOTBI, COJIM, KHCIOTHEIC OKCHIBI 4 hitps://lesson.academy-
’ ’ content.myschool.edu.ru/04/08
Pa3nen 4. Bona, pacTBOpbI, 0CHOBAHUSA 12
Tema 4.1. Boia, pacTBOpbI, paCTBOPUMOCTD 6 https://lesson.academy-
TBEP/BIX BEILIECTB, )KUKOCTEH U Ia30B content.myschool.edu.ru/04/08
o e e || bt
’ content.myschool.edu.ru/04/08
pacTBOpoB. MoJisipHasi KOHIIEHTPAIUS paCTBOPOB
Paznen 5. O0001eHne cBeeHUIi 0 BaxKHEHIIIMX 1
KJIACCaX HEOPTaHMYECKUX COeTHHEHU
Ton oo et || psiisonasaon,
’ g content.myschool.edu.ru/04/08
KHCJIOTHBEIMH M OCHOBHBIMH CBOMCTBAMH
Tema 5.2. Peakiiun oOMeHa B BOJHBIX pacTBOpax 4 hitps://lesson.academy-
content.myschool.edu.ru/04/08
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Tema 5.3. ['eneTnueckast CBs3b MEXIY

https://lesson.academy-

BO)KHEHIITMMU KJIaCCaMu Hf:opraHqucmx 4 content.myschool.edu.ru/04/08
COCIMHEHUH
Pasnen 6. Ilepuoguyeckuii 3aKoH 1
NepUOANYECKas CHCTEMA XUMHYEeCKHX 4
3J1eMEeHTOB
Pa3nes 7. CTpoeHue aToMa ¥ nepuogu4ecKui 8
3aKOH
Tema 7.1. VI3MeHEeHUE CBOICTB JIEMEHTOB B 4 https://lesson.academy-
nepuoJiax u rpymnmnax content.myschool.edu.ru/04/08
Tema 7.2. DneKTpoOTPULIATEIBLHOCTD, IOHATHE O
XMUMUYECKOH CBSI3U OKHUCIIEHUU U BOCCTAHOBIICHHH. 4 https://lesson.academy-

KoBanentHas u nonHas cBs3b. Kpucramimueckoe
CTpOeHHUE TBEPABIX Tell. AMOp(HBIE Tena

content.myschool.edu.ru/04/08

BCEI'O
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