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[NOACHUTEJIBHAS 3AITNCKA

IIporpamma 1o XMMHUH Ha YPOBHE OCHOBHOTO 00IIeTo 00pa3oBaHUs COCTaBJIeHAa HA OCHOBE TPeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNIbHOW IMpOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHus,
npeacrasieHHBIX B DI'OC 00O, a Takke Ha 0ocHOBE (enepanbHOi pabodel NporpaMMbl BOCHUTAHUS U C
y4ETOM KOHIIENIINH TPETNoAaBaHns y4eOHOTro mpeaMmera «XuMus» B 00pa3oBaTelbHBIX OpraHU3aIHsIX
Poccuiickoii @enepauuu.

[IporpamMMa mo XumuM JaéT TpPEACTaBICHHE O LENAX, OOIIEH cTpaTernd OOydeHHs, BOCIIUTAHUS H
pa3BUTHS OOYYArOMIMXCSl CPEACTBaMH y4eOHOTO TpEeAMeTa, YCTAaHABIMBAET O0S3aTeNbHOE MPEIMETHOE
cozep KaHue, MpelycMaTpUBAaEeT pacHpeleleHUe ero mo KjaccaM U CTPYKTYpUPOBAaHHE IO paslieiaM U
TeMaM TMPOrpaMMbl IO XUMHH, OIPEICISICT KOJIWYCCTBCHHBIE U KAaYECTBEHHBIC XapaKTCPUCTUKU
coziep KaHUsl, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh M3YUYCHHS] XUMUU C YUYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX 0COOEHHOCTEeH oOydarommxcs,
oTpesieNsieT BO3MOXKHOCTH TPEeMETa ISl peau3aiy TpeOOBaHMi K pe3yibTaTaM OCBOSHHSI OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO O0IEro o0pa3oBaHUs, a Takke TpeOOBaHUH K
pe3ynbTaTaM OOydYeHHs: XMMHU Ha YpOBHE Ieliell HM3y4eHHs IpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATEIILHOM JIeSTENEHOCTH 00YUaroIIErocst o OCBOCHUIO YYeOHOTO COJICpKAHUSI.

3HaHWEe XWMHHU CIYXXUT OCHOBOH s (OPMHUPOBAHHMS MHUPOBO33PEHHS OOyYaromlerocs, ero
MPEJCTABIICHUI O MaTepHalbHOM EIMHCTBE MHUpPA, BAXHYIO POIJIb UTPAIOT (OpMUpyeMble XUMHEH
MIPEJCTABIICHUS O B3aUMOIPEBPAIIEHISIX YHEPTUX U 00 IBOIIOIMH BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS
JI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUYESCTBA — CHIPhEBOM, SHEPreTUYCCKOM, MMUIIEBOU U
9KOJIOTHYECKOH 0€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHHUSL.

N3yyeHue xumuu:

CrocOoOCTBYET peain3ali BOZMOKHOCTEH IS CaMOPa3BUTHA B (OPMHUPOBAHUS KyIbTYPHI THYHOCTH, €&
o01I1ei U (PYHKIIMOHAILHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHKE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOYydaroNMXCsl, HABBIKOB X
CaMOCTOSTEIbHONH y4YeOHOW [EeATENbHOCTH, OSKCIIEPHUMEHTAIBHBIX M HCCIEAOBAaTENIbCKUX YMEHHH,
HEOOXOAMMBIX KaK B IMOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN ICATSIbHOCTH;

3HAKOMHUT CO CHeUU(UKON HAaydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IEJOCTHOTO B3IIIsAga Ha
€IIUHCTBO MIPUPOIBI u YeJOoBeKa, SIBIISIETCSI OTBETCTBEHHBIM 3TanoMm
B ()OPMHUPOBAHHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYarOIIuXCs;

croco0cTByeT GOPMUPOBAHUIO IEHHOCTHOTO OTHOILICHHUS K €CTECTBEHHO-HAYYHBIM 3HaHUSM, K TIPUPO/IE,
K 4eJIOBeKY, BHOCHT CBOW BKJIQ/I B HKOJIOTHYECKOE 00pa30BaHUE O0YJIArOIINXCS.

JanHaple HampaBieHWssT B OOYYeHHMH XHMHUHU O0O€CIEUYHMBAIOTCA CHENU(UKONH CcomepiKaHus y4eOHOTro
MPEeIMETa, KOTOPBIH SBISETCS MEAarorHuecKy aJJalTHPOBAHHBIM OTPAXKCHUEM 0a30BOW HAYKH XMMUH Ha
olpeneaéHHOM 3Tane e€ pa3BUTHS.

CrpyKkTypa coiepaHus IpOTpamMMbl 10 XUMHH C(HOPMHUPOBaHA Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K e€
n3zydenuto. CofepKaHrue CKIIAIBIBAETCS W3 CHCTEMBI MOHATHA O XHUMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI TIOHATUH 0 XUMUYecKkol peakiuu. O0e STH CUCTEMBI CTPYKTYPHO OpTaHW30BaHKI IO MPUHIIHITY
MOCJICIOBATENILHOTO PA3BUTHUS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTAaBICHUI pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO yY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akona /. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHAa XUMUH;

YYEHHMSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3H;

MIPEJICTABICHUH 00 IEKTPOIUTHIECKON TUCCOITHAIINA BEIIECTB B PACTBOPaX.

TeopeTnyueckne 3HAHUS pPAacCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKH TMOJIYYEHHBIX M OCMBICIEHHBIX
(hakTOB, pa3BHBAIOTCS MTOCIIEAOBATEIILHO OT OJTHOTO YPOBHS K IPYrOMY, BBITIONHSS QYHKIUU OOBSICHEHUS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOTO NPUMEHEHHS U IOJYyYEHHUS
W3y4aeMbIX BELIECTB.

OcBoeHUE TpOTrpaMMbl 10 XHMHU CHOCOOCTBYeT (DOPMUPOBAHUIO NPEJCTABICHUS O XUMHUYECKOU
COCTABIISIIOIICH Hay4HOU KapTHUHBI MUpa B JIOTHUKE €€ CUCTEMHOU MPUPOJIbI, IEHHOCTHOIO OTHOIIEHUS K
HAy9YHOMY 3HAHUIO M METOJaM TO3HaHWS B Hayke. V3ydeHHWE XUMHUU TIPOUCXOIUT C TPUBICUCHHUEM
3HAHWN U3 paHee M3YUCHHBIX YUEOHBIX IpeaMeToB: «OKpykarommii Mupy», «buomorus. 5—7 Kiacce» u
«®usuka. 7 knacey.

[Ipu m3ydeHWH XUMHH TPOUCXOIUT (HOPMHUPOBaHWE 3HAHWN OCHOB XMMHUYECKOH HAyKH Kak 00jacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSA, PAKTUYECKON AEATEIHHOCTH YeOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOW KyJIbTYyphl. 3a/iaya y4eOHOro MpeaMeTa COCTOMT B (DOPMUPOBAHUH CUCTEMBI XMMUYECKUX



3HAHWHA — BaXHEHIIMX (AKTOB, TMOHITHUH, 3aKOHOB M TEOPETHYCCKUX TIOJOKEHHH, IOCTYMHBIX
0000MIeHN I MHUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKH, B TPHUOOIIEHWH K HAYYHBIM METO/JaM
MO3HAHWSA TP W3YYCHWH BEIIECTB W XUMHUYECKHX peakuud, B (QOPMHPOBAHWM U Pa3BUTUHU
MO3HABATEJbHBIX YMEHUH M MX MPUMEHEHUH B y4eOHO-NO3HABATEIbHON M y4eOHO-HCCIeq0BaTEIbCKON
JeSITeNbHOCTH, OCBOCHUH MTPaBUII 0€30MaCHOTO 00pAIICHUs C BEIIECTBAMH B IOBCEIHEBHOM KU3HH.

IIpu u3yvyeHUH XMMHHU HA YPOBHE OCHOBHOIO 0011ero 00pa3oBaHusl BaKHOe 3HAYeHUE MPHOOpeIu
Takue e, KaK:

— ¢hopMUpOBaHNE  WHTCIUIGKTYAIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K  CaMOOOpa30BaHWUIO,
COTPYJTHHUYECTBY, CAMOCTOSTEILHOMY MPHHATUIO PEIICHWH, CHOCOOHOW ananTHpoOBaThcs K OBICTPO
MCHAIOUIUMCA YCIIOBHUAM KU3HU,

— HalpaBJICHHOCTh OOYYEHUs] Ha CHCTEMaTH4ecKoe MpuoOIIeHHe 00ydaromuXcs K CaMOCTOSTEIbHOM
MO3HABATEIHHON EATENIbHOCTH, HAyYHBIM METOJaM MO3HAHUSA, (JOPMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE
CrocoOHOCTEH K XUMUH;

— obecrieueHre yCJIOBHMA, CHOCOOCTBYIOIIUX MPHOOPETCHUIO OOYYAIONUMUCS OIbITa Pa3HOOOpa3HOM
ACATCIAbHOCTHU, IIO3HAHUA U CAMOIIO3HAHHA, KIIFOYCBBIX HABBIKOB (KJ’IIOLICBI)IX KOMHCTCHHI/II\/'I), UMCHOIIIHUX
YHHUBEpCAIbHOE 3HAYEHHE IS PA3INIHBIX BUJOB JESATEILHOCTH;

— (hopmupoBaHue o0MIeH GYHKITMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIC YMEHHM
OOBSICHATh W OLICHUBATH SBJICHHUS OKPYKAIOIIEro MHpPA, UCIOIb3Yysl 3HAHUS M OIMBIT, MOJyUYEHHBIC NMPU
WU3YYCHUU XUMHH, MPUMCHATH HMX MPU PEIICHUH NpoOJeM B TIOBCEIHEBHOH JXU3HU U TPYJOBOU
JIESITeTFHOCTH;

— hopmupoBaHre y 00yJAOMIMXCSA TYMAaHUCTUICCKUX OTHOIICHUH, MOHUMAHUS IICHHOCTH XUMHYECKHUX
3HAHUU ISl BEIPAOOTKH IKOJOTUYECKH 1IEIeCO00pa3sHOT0 OBEJCHUS B OBITY M TPYIOBOM IEATEIBHOCTH B
[ENIAX COXPAaHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIe IPUPOTHON CPebl;

— pa3BUTHE MOTHBALUK K OOYYEHHUIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIHUTAHHIO HAa OCHOBE
YCBOGHHSI OOIIEUEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HATPaBJICHHOCTH JabHEHIIIEro 00ydeHHs.

B name#i mkone ydammecs MPOSABISAIOT WHTEPEC K M3YyUEHUIO XMMHU, MHOTHE IUIAHUPYIOT CHAaBaTh
9K3aMeH 110 XUMHH Tociie 9 kiacca, IpoJOKUTh 00ydeHrne B MPO(WIBHON MIKOJIEe eCTECTBCHHOHAYYHON
HanpaBJIeHHOCTH. MHOTHe TuIaHupyroT noctymiearne B CI1O Ha OMOI0ro-XUMHUYEeCKIE HAIIPABICHHMSL.
YueOHBIN TUTaH 10 XMMHUH PACCUYHMTaH Ha 68 gacoB (2 Waca B HENENr0). 3a CUeT YacTH YUeOHOTO IUIaHa,
(hopMupyemMoli ydacTHHKaMH 00pa30BaTENbHOTO IMPOIEcca, KOJMYECTBO YacOB HAa M3yUYEHUH XHMHHU
ObuTO0 yBenmueHo 10 85 wacoB B ron (2,5 waca B HeleNo). YBEIWYCHHE YacOB HA W3YUYECHHH XUMHHU
MO3BOJISIET OOECIIEUUTh PEaTH3alhi0 MHTEPECOB U MOTpeOHOCTEH 00ydarommxcs, JaeT BO3MOXKHOCTh
YBCINYUTH KOJIMYCCTBO YaCOB B TCMATUYCCKUX 6HOKaX, HCIIOJIB30BAaTh UX MJIA paCIIUPCHUA 3HAaHUH 10
TeMe, OTPaOOTKY pElICHHs] XUMUYEeCKUX 3aa4, 3a7a4 Ha (PYHKIIMOHATBHYIO TPAMOTHOCTh YYaIIAXCS.
COJEPXXAHUE OBYUYEHUA

Hewmeranner u nx COCIUHCHUA

OO0mas xapakrepuctuka rajoreHoB. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHH OKHUCIICHUS.
Crpoenne 1 (GU3HIECKHE CBOHCTBA MPOCTHIX BEIIECTB — FaJIOTCHOB. XUMHUYECKHUE CBOMCTBA HA TIPUMEPE
xJopa (B3aUMOJICHCTBHE C MeTalIaMH, HeMeTaulaMHu, Ienodamu). XiopoBogopona. CostHas KUCIIOTa,
XUMHUYECKUE CBOWCTBA, TNOJy4YeHHE, NMpUMEHeHue. [leiicTBue XJiopa W XJIOPOBOJOPOJA HAa OPTaHU3M
YeloBeKa. BakHel e XIopuabl 1 UX HaX0XKJIEHUE B IPUPOJIE.

OO6mrast xapaktepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
crericHn okucieHus. CtpoeHne W (PU3MUECKHE CBOMCTBAa MPOCTHIX BELISCTB — KHUCIIOPOJAa U CEpPhL
AmnotporiHble MOAM(UKAMK KUCIOpoAa MW cepbl. XHMHUYECKHe CBoOicTBa cephl. CepoBomopo,
CTpoeHHe, (HU3UYECKHEe M XHMHYECKHe CBOMcTBa. OKCHIBI CEpbl KaK TMPEICTaBUTENH KHCIOTHBIX
okcuJoB. CepHasi KHCIIOTa, (PU3MUYECKHE U XUMHYECKHE CBONCTBa (00IIMe Kak MpEeACTaBUTENs Kiacca
KACIOT ¥ crnenuduyeckue). XUMUYSCKUE PEAKIMU, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CrHoco0a
MONTyYeHMsI CEPHOW KHUCIOTHL. lIpumeneHne cepHoOd KHcIOTHl. CoM CepHON KHCIOTHI, KadyecTBEHHAs
peakmus Ha cyibdar-noH. HaxoxmeHnue cepsl u €€ coeWHEHUH B Tpupojie. XUMAYECKOe 3arpsi3HeHHe
OKpY>Kaloleld Cpelnbl COSTUHEHUSIMHU CEepbl (KUCIOTHBIC MOXKIHW, 3arps3HECHUE BO3yXa M BOJOEMOB),
CIOCOOBI €ro MPe0TBpAIlCHUS.

OO6mrast xapakTepucTUka 3JIeMEeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHEIE
CTETICHW OKHCJIEeHHA. A3OT, paclpocTpaHeHHEe B Tpupoe, (U3NIECKHEe M XMMHYECKHEe CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAaK, ero (U3MYECKHE U XUMHUYECKUE CBOMCTBA, IMONyYCHUE WU
npuMeHeHre. Conu aMMOHWUSI, X (U3NYECKHEe W XMMHYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas



peakiusi Ha WOHBI aMMOHUS. A30THas KHUCIIOTa, e€ MoyiydeHue, (pu3nuecKkue M XUMHUYECKHUE CBOWCTBA
(obmpe kak TpeacTaBHTENs Kilacca KHUCIOT W crenududeckne). Vcrmomp30BaHne HATPATOB W COJNEH
aMMOHHMSI B KadeCTBE MHHEPANbHBIX yAOOpeHWH. XWMHYECKOE 3arps3HEHHE OKPYXKAIOMIeW Cpemsl
COCAMHEHHUSAMHU a30Ta (KUCIOTHBIC [OXAW, 3arpsi3HEHHE BO3AyXa, MO4YBBl U BomoémoB). Docdop,
ajyotrporHeie Momudukamun ocdopa, dusnueckue u xumudeckue cpoiictea. Oxcua docdopa (V) u
tdhocdhopras kucioTa, PU3NIECKUEe W XUMHUCCKHE CBOWCTBA, ToirydeHue. Vcmonb3oBanue ¢ocdaros B
KauyeCTBE MUHEPATLHBIX YAOOPCHHIA.

OOmas xapaktepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTETICHN OKUCJICHUsS. YTIEPO/, alUIOTPOIHbIE MOAU(DHUKAIINN, PACTIPOCTPAHEHUE B TIPUPOAE, PU3NIECKUe
U XuMH4eckue cBorcTBa. Ancopbums. KpyroBopor yriaepoma B mpuponxe. Okcuapl yriepona, HX
(pU3MYECKUEe M XUMHUYECKHE CBOWCTBA, JNCHCTBHE HA JKMBBIC OPraHU3MbI, MOJIYYCHHUE U NPUMEHCHHE.
DKoJorruuecKre MpoOlieMbl, CBsI3aHHBIE ¢ OKcuaoM yriaepona (IV), rumoresa riiod6anbHOTO MOTETICHHUS
KITUMara, MapHUKOBEIA 3QQeKT. YToNbHAs KUCIO0Ta U €€ cor, X (U3NIecKhue U XHMUYECKHe CBOWCTBA,
nojy4eHue u npuMeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-MOHBIL. Mcnonp3oBaHue KapOOHATOB B
OBITY, MEIUIIUHE, TPOMBIIUICHHOCTH U CEIIBCKOM XO3SHCTRE.

[lepBoHavyanpHBIE TOHATHS 00 OPTraHMYECKUX BEIIECTBAaX KAaK O COSAMHEHUSIX yriepona (MeTaH, 3TaH,
STHIICH, aleTWICeH, 3TaHOJN, TIIMIEPHH, YKCyCHas KucioTa). [IpupomHble MCTOYHHWKH YTIIEBOAOPOAOB
(yroms, mpupoAHbIi Ta3, He(Th), NPOAYKTH uX nepepaboTku (OeH3WH), WX poib B OBITY U
MPOMBIIUICHHOCTH. [lOHATHE 0 OMONOTMYECKN Ba)KHBIX BEIECTBAX: KUpaxX, Oenkax, yriaeBojaxX — U UX
POJH B KU3HU YeIoBeKka. MarepraabHOe eIMHCTBO OPTaHNYECKIX U HEOPTaHMYECKUX COCTUHEHNN.
Kpemuuii, ero ¢pusndyeckre 1 XMMUYCCKUE CBONCTBRA, MMOJyueHHE U TpuMeHeHre. COeIMHEHUS] KPEMHUS B
npupoge. Ob6mue mpencraBieHus o6 oxcune kpemuus (IV) u kpemHueBoi kucnore. CHUIMKATBI, HX
WCTOJb30BaHUE B OBITY, B IMPOMBINUICHHOCTA. BakKHEWIWe CTPOUTENbHBIE MaTepHaNbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, jkeie300eToH. I[IpoOiembl 0€30MaCHOTO HCMONIB30BAHUS CTPOUTEIIBHBIX
MaTepHaIOB B TOBCEIHEBHOM KU3HU.

Xumuueckuii skcnepumenm:

M3ydeHHe 00pasloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, TPOBEEHHE KauyeCTBEHHBIX
peaxiuii Ha XJIOPU-UOHBI ¥ HA0JII0JICHUE TPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAKAIOIINE (PU3NICCKHC
U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIAUHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB),
O3HAKOMJICHHE C o00pa3lamMu XJOpHUIOB (TaJOreHWAO0B), O3HAKOMJICHWE C O0Opa3mamMu cepbl u e
COeTMHEHUAMHU (BO3MOXKHO HCIIONIb30BaHNE BHUAEOMATEPHANIOB), HaOIIOAEHME Tporecca OO0YyTIHBaHUS
caxapa TOJ| JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yYeHHE XHMHUYECKHX CBOMCTB
pa30aBlieHHOW CEpHOW KHUCIIOTHI, IPOBEACHNE KAaYeCTBEHHOW peakiuu Ha Cylb(ar-woH U HaOIroeHue
npU3HaKa e€ MPOTeKaH!s, O3HAKOMIICHHE C (PU3MYECKUMU cBOiicTBaMH a30Ta, pochopa U UX COeTMHEHUH
(BO3MOKHO HCIOJB30BaHHE BHICOMATEPHANIOB), 00pa3laMh a30THBIX W (ocopHBIX yooOpeHHH,
noiryueHne, coOWpaHue, pacro3HaBaHWE W W3YYEHHE CBOWCTB aMMHaKa, IPOBEIEHHE Ka4eCTBEHHBIX
peakuii Ha WOH aMMOHHUS W (ocdaT-HOH M W3YyYEeHHE NMPHU3HAKOB WX MPOTEKaHHS, B3aUMOJIEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI € MeAblo (BO3MOXKHO KCIIOJIb30BAaHUE BHAEOMATEPHAIIOB),
U3y4deHHE MoOJIeNIell KPHUCTAUIMYECKUX PEHIETOK anmasza, rpadura, QymiepeHa, O3HAKOMICHHE C
MIPOIIECCOM a/ICOPOINH PACTBOPEHHBIX BEUIECTB aKTHBHPOBAHHBIM YTJIEM M YCTPOHCTBOM IMPOTHBOTA3a,
MoNTydeHne, COoOMpaHWe, pAaclio3HaBaHWE W W3YUYCHHE CBOWCTB YIVIEKHCIOIO Tasza, MpPOBEICHUE
Ka4eCTBCHHBIX pEaKkiuii Ha KapOOHAT W CHJIMKAT-WOHBl M M3yYeHUE IPU3HAKOB HMX IMPOTCKAHUS,
03HAKOMJICHHE C TPOAYKIIUCH CUIMKATHON MPOMBIIIJICHHOCTH, PEUICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeline HeMeTaJlJIbl U UX COSTUHEHUSD).

MeTauibl 1 KX COCTUHEHUS

OO0mas XapakTepUCTHKA XHMHYECKHMX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUM MX IIOJIOKEHUS B
Ilepuonuueckoit cucteme xumuueckux snemeHtoB [[. 1. MenaeneeBa u crpoenus atromoB. CTpoeHue
MeTaJuIoB. MeTtayuindeckasl CBsI3b M METaJUIMYecKas KpHCTaUTM4ecKas pemérka. DIeKTPOXUMUYECKUN
psaa HampsbkeHWHd MeTamuoB. (DPuU3MUecKWe W XUMHYECKHE CBOHCTBa MeTamioB. OOmue crnocoObl
noirydeHust MeTayuioB. [loHSITHE O KOPPO3WH METANIOB, OCHOBHBIE CITOCOOBI 3aITUTHl UX OT KOPPO3HH.
Crnassl (cTanb, YyTyH, TIOPATIOMAHUHN, OpOH3a) U X IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.
[Ilenoynple MeTamibl: mnojoxkeHue B Ilepuoguueckold cuCTEME XUMUYECKMX 3JIEMEHTOB  /JI.
W. MengeneeBa, CTpoeHHE WX aTOMOB, HaXOXJAeHHE B mpupoje. Puznueckrue U XUMUYECKHUE CBOWCTBA
(ma mpumepe Hatpua W Kamusa). OKCHIB W THAPOKCUABI HATpust W Kanmus. [IprMeHeHuWe MienodHBIX
METAJJIOB U UX COETMHEHU.

[lenoyHO3eMeENBbHBIC METAIUTBI MAarHUH W KaJIBIMI: TIoJ0XeHne B [lepnonnyeckoil CHCTeME XUMUYECKUX
anementoB JI. UW. MeHneneeBa, CTpoeHHE WX aroMOB, HaxoxjeHue B mpupoxe. Dusudeckue u



XUMHUYECKHE CBOWCTBA MarHus U Kajblys. Baxkneiimue coequHeHns KaabIus (OKCHI, THAPOKCHI, COJIH).
JKécTtrocTh BonBI M cIOCOOBI €€ yCcTpaHeHUs.

Anromunuii: nojoxkenue B Ilepuoanueckoit cucreme xumuueckux sieMeHtoB JI. M. Menneneena,
CTpOEHME aToMa, HaxoxjaeHue B mpupoje. Duznueckue U XUMHUYECKHE CBOWCTBA aAJIOMMHUS.
AmdoTepHbIe CBOICTBA OKCUAA M THAPOKCHIA aTFOMUHUSL.

XKeneszo: nonoxenue B [lepuoanueckoit cucreme xumuieckux snemeHToB JI. M. MenpeneeBa, cTpoeHue
aToMa, HaxOXJeHue B mpupojae. Ou3ndeckne U XMMHYECKHe CBOMCTBA jkemne3a. OKCHIpl, THAPOKCHIIBI U
comu xenesa (I1) u xenesa (I1I), ux cocras, CBONCTBa U OTyUYCHHE.

Xumuueckuii skcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3aMy METAJJIOB M CIUIABOB, UX (PM3MUECKUMHU CBOWCTBAMU, U3YUCHHUE PE3YIHTATOB
KOPPO3UH METauIoB (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS
OKCHJIa KallbI[Usl W HATPHUA C BOJOW (BO3MOXKHO HCIOJBH30BAHHWE BHIEOMATEPHAJIOB), WCCIIEIOBaHUE
CBOMCTB KECTKOW BOJBI, TpoIlecca TOPEHHUs jKelme3a B KuciIopoie (BO3MOXKHO FWCIIOJIb30BaHUE
BHJIEOMATEpUANIOB), TPU3HAKOB IPOTEKAHHS KA4YEeCTBEHHBIX pPEAaKIMH Ha HOHBI: MarHus, KaJbluf,
amoMunus, 1mHKa, skeneza (II) m sxenesa (III), memu (II), HaGnromeHHe W OMUCAHUE TPOLECCOB
OKpalIMBaHWS IUITAMEHH WOHAMH HATpus, Kamugd ¥ Kanplusg (BO3MOXKHO  HCIIOJNIB30BaHWE
BHJIEOMATEPUAIIOB), UCCIIEZIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHUS W THIPOKCHIA [IMHKA,
pelIeHne 3KCIIepUMEHTaNbHBIX 3a7a4d o TeMe «BaxxHele MeTaibl 1 HX COeINHEHUS.

Xumust ¥ OKpy’KaroIas cpeaa

BemectBa m Marepuaisl B MOBCETHEBHOW JKM3HM YENOBEKa. be3omacHoe WMCIONb30BaHWE BEMIECTB U
XUMHYECKUX peaKiuii B ObITY. IlepBas moMoImpb mpu XMMUYECKUX 05KOTaX U OTPABIICHUSIX.

XuMU4ecKoe 3arpsa3HeHHe OKpY)KaIIel cpensl (mpeaenbHas JOMyCTUMasi KOHIIGHTPAIUS BEIECTB,
nanee — [1IK). Pors XuMuu B pelieHn 3KOJIOTHYECKUX MTPOOIIEM.

Xumuyeckuii IKcnepumeHm:

U3y4eHue 00paslioB MaTepHajoB (CTEKIIO, CIUIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaIbI).
Meoicnpeomemmuvie ceasu

Peanuzaumsi MeXIpeIMETHBIX CBS3€d NpU H3YYCHHMM XUMUUM B 9 Kjlacce OCYILECTBISIETCS 4epes
UCTIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TIOHITUH, TaK M MOHITUH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTZIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIH (PAaKT, THIIOTEe3a, 3aKOH, TEOPHs, aHAIHW3, CHHTES,
Kiaccu(ukanusa, NepuoIuIHOCTh, HAOMIOZCHNWE, SKCIEPHUMEHT, MOJECTHUPOBAaHHE, W3MEpPEeHHEe, MOJEIb,
SIBIICHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPHUAIIEI.

®dusuka: MaTepus, aroM, d3JCKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, H30TOIbI, PaTUOAKTUBHOCTD,
MOJICKYJa, OJJIEKTPUYCCKHH 3apsil, TMPOBOIHHKH, ITOJYNPOBOIHUKH, JUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJI0, OO0BEM, arperaTHOe COCTOSHHE BEIeCTBa, Tra3, pacTBOp, pPacTBOPHUMOCTS,
KpUCTAJUIMYEeCKas PEIIETKa, CIUIaBbl, (U3NYECKHE BEIMYUHBI, CIUHUIBI H3MEPEHUs, KOCMHUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHLIE.

Buonorust: porocuntes, apixanue, ouochepa, SKOCHCTEMa, MUHEPAIBbHBIE YAOOPEHNUS, MUKPORJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpANIBI, TOPHBIE TIOPOJBI, TOJE3HBIE MCKOMAaeMble, TOILIHBO,
BOJHBIE PECYPCBHI.

IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMEBI 110 XUMHUU HA VYPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3VJIbTATHI

JIugHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPaMMBbl OCHOBHOTO 0OIIeTro 00pa3oBaHUs JOCTHUTAIOTCS B XOJIE
O6yT-IeHI/I$I XUMHHU B C€IUHCTBC yqe6H0171 M BOCHHUTATEIHLHOU JACATCIIBHOCTH B COOTBCETCTBUU C
TpaguIUOHHBIMHA pOCCHﬁCKI/IMH COIIMOKYJIbTYPHBIMHA u AYXOBHO-HPAaBCTBCHHLIMU OCHHOCTAMMU,
NPUHITHIMA B OOINECTBE MPABUIIAMH U HOPMaMU MOBEJICHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUS,
CaMOPAa3BUTHSI U COIMATH3AIIUH 00yJYarOIIUXCS.

JInuHOCTHBIE pE3yJIbTaThl OTpaXarOT TOTOBHOCTH o6yqa}01u1/1x051 PYKOBOACTBOBATHCA CUCTEMON
IIO3UTHUBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIIMPCHHUEC OIbITa ACATCIIbHOCTH Ha eé OCHOB€, B TOM 4YHCJIC B
YacTH:

1) MaTpuOTHYIECKOTO BOCTTUTAHWS:



[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HUCTOPHUYECKOMY W HAy4YHOMY HACJIEIHUIO,
MOHMMAaHUS 3HAYCHWS XWMHUYECKOH HAyKHM B JKU3HH COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH BJIAlETh
JIOCTOBEpHOW HWHGOPMAIMEH O TEPETOBBIX MOCTIDKCHHAX W OTKPBITHSX MHPOBOH M OTECUECTBEHHOM
XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MHpa U O0IIECTBA;

2) rpa’kJIaHCKOT'0 BOCITUTAHUSI:

MPENCTABICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXKJIMYHOCTHBIX OTHOLIEHUN B KOJUJIEKTHBE,
KOMMYHUKATHUBHOW  KOMIIETGHTHOCTH B  OOIECTBEHHO TIOJIE3HOH, YyUeOHOHMCCIIEMIOBATEIHCKOM,
TBOPYECKOW W APYTUX BUAAX JCSITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW NIEATEILHOCTH
MpU BBIIOJIHEHUH Y4YeOHBIX, ITO3HABATENbHBIX 3a]a4, BBIIIOJHCHHH XUMHYECKHAX OKCIEPUMEHTOB,
CO3/IaHNU YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAaHHMIO W B3aWMOIIOMOIIN B MpPOIECCE ITOM
y4eOHON JesTeTbHOCTH, TOTOBHOCTH OIIEHHBATh CBOE TOBEJAEHHME M TOCTYNKH CBOMX TOBAapHUIIEH ¢
MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUN OCTYIIKOB;

3) IEHHOCTH HAYYHOTO MMO3HAHMS:

MHUpPOBO33pPEHUECKHE TMIPEJCTABICHUSI O BEUIECTBE M XMMHUYECKOW peaklud, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIONINE OCHOBY /IS TOHMMAHHMS CYIITHOCTH HAYYHOU
KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOMBI, B3aMMOCBS3SIX
YyeJoBeKa ¢ IPUPOJHON Cpelioi, O poIv XUMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTeIbHBIE MOTHBBI, HAIIPABICHHBIC HA MOJYYCHHE HOBBIX 3HAHUM 10 XMMHU, HEOOXOJAUMBIC IS
00BSICHEHHSI Ha0JTI0JTAEMBIX TIPOIIECCOB U SIBJICHUM, TO3HABATEIHHON, MHPOPMAIIMOHHON U YHTATEIIbCKON
KyJIbTYpPBl, B TOM YHCJIC HABBIKOB CAMOCTOSATEIHHOW pabOTHI ¢ yYEOHBIMH TEKCTaMH, CIPABOYHOM
JTUTEPATYPOH, TOCTYITHBIMU TEXHHYECKUMH CPEACTBAMH HHPOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O ¥ TMO3HAHWI, JIO003HATENBPHOCTh, TOTOBHOCTh M  CIOCOOHOCTH K
caM000pa30BaHMUIO, TPOEKTHOM ¥ HCCIEeNOBATENbCKOW NEATENEHOCTA, K OCO3HAHHOMY BBIOOPY
HATPAaBJICHHOCTH U YPOBHS 00y4YeHUS B TalbHEUIIIEM;

4) hbopMHPOBaHUS KYJITYPHI 310POBbS:

OCO3HAaHHE [IEHHOCTHU XU3HH, OTBETCTBEHHOI 0 OTHOLIEHHS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3J0POBBIN
o0pa3 XKWU3HU, OCO3HAaHUE IOCIEACTBUNA M HENPHUSATHE BPEIHBIX NMPHUBBIYEK (YIOTPEOICHUS aJKOTOII,
HApKOTUKOB, KYPEHHUS), HEOOXOIUMOCTH COONIOJCHMsSI MpaBWil O€30MacHOCTH MpH OOpamieHuu C
XUMHUYECKUMU BEIIECTBAMHY B OBITY U peanbHOM KU3HU;

5) TPyZIOBOTO BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY H3YYEHHI0 TpodeccHid W TpyAa Pa3sIUdHOTO POJa, YBaKEHHE K TPyLy W
pe3yabTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHHUU MO
XUMHH, OCO3HAHHBIH BHIOOp WHIMBUAYAILHOW TPACKTOPUH MPOAODKEHUS 00pa3oBaHUA C Y4ETOM
JIUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIINECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH,
yCHEmHOW NPOPECCHOHANLHOM JCSITCILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHU, TOTOBHOCTBH
aJanTUPOBAaThCS B MPpo(decCHoHaIbHOMN Cpeie;

6) PKOJIOTUIECKOTO BOCTIUTAHWIS:

9KOJIOTHYECKH IIeIeco00pa3Hoe OTHOIIEHHE K MPHPOJE KaKk MUCTOYHHKY XM3HM Ha 3emile, OCHOBE eé
CYLIECTBOBaHUs, MMOHMMaHHWE IEHHOCTH 3J0pOBOrO M 0Oe30macHOro oOpasza KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY W TICHXHYECKOMY 3J0POBBIO, OCO3HaHWE IIEHHOCTHU
coOiroieHusT TpaBmil 0€30MacHOTO TOBEACHWS IMPH padoTe C BEIIeCTBAMH, a TAaKXKE B CHTYAIHsX,
YIPOXKAIOIIMX 30OPOBBIO U KU3HU JIOJCH;

CIOCOOHOCTHU MPUMEHSATH 3HAHUS, TIOJTy4YaeMble TIPU U3YYCHUU XUMUM, JIUISl PEIICHHS 3a/1a4, CBI3aHHBIX C
OKpY’Karollled NPUPOTHON CpPEeNOH, IJI1 IOBBIIICHUS YPOBHS AKOJIOIMYECKOHW KyJIbTYphl, OCO3HAHMS
rII00AILHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0iIeM M MyTed WX pelieHHs MOCPEJCTBOM METOIOB XUMHHU,
9KOJOTUYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COIIMAJIbHOM MPaKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MerampeaMeTHBIX Pe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC TSI (POPMUPOBAHHS MHUPOBO33PECHHUS
OOIIICHAyYHbIC TOHATHS (3aKOH, TCOPHsl, IPUHIIUII, THIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIICPUMEHT U
JIPYroe.), KOTOPbIC MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEJAMETaX U MO3BOJISIOT HA OCHOBE
3HaHWW W3 STUX NPEAMETOB (OPMHPOBATH MPEICTABICHHE O IEIOCTHON HAaydyHOW KapTHHE MHpa, U
YHHUBEpCabHbIe yueOHble NeicTBHs (TI03HABaTENbHbIE, KOMMYHUKATHBHBIE, PETYIATUBHBIE), KOTOPHIC



obecreunBaloT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTENILHOMY IUIAHHPOBAHHIO M OCYIIECTBIICHHUIO
y4eOHOH AeATENbHOCTH.

[lo3HaBaTenbHbIE YHUBEPCAIbHBIC YU€OHbIE JEHCTBUS

ba3oBrie mornueckue AeMCTBUA:

YMEHHS HCIIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJIEHUS NPU OCBOEGHUHM 3HAHUI: PAacKphIBATh CMBICI
XMMUYECKUX MOHATUH (BBIAENATh UX XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATh B3aHMMOCBSA3b C JAPYIHMHU
MOHATUSAMH), WCIIONIB30BAaTh MOHATHSA JUISI OOBSICHEHHS OTHENbHBIX (AKTOB W SBICHUH, BHIOMPATH
OCHOBaHHUSI M KpUTEPHUHM [y KiIacCU(HUKAIMH XHMHYECKHMX BEIIECTB M XUMHYECKHX PpEaKiui,
yCTAaHABIMBATh NPHUYMHHO-CICACTBEHHBIC CBS3HM MEXAY OOBEKTaAMH H3YyUEHHS, CTPOHUTH JIOTHUECKHE
paccyxnaeHusi (HHIYKTUBHBIE, e TyKTHBHBIE, 10 aHAJOTHH), JIENaTh BHIBOABI M 3aKITIOUEHUS;

yMEHHE TPUMEHSTH B MpOllecce MO3HAHUS MOHATHUS (IIpeIMETHBIE U METaNpeIMETHbIE), CHMBOJINYECKHE
(3HaKOBBIE) MOJENH, HCIOJIb3yEMBbIE€ B XHMHH, NPEoOpa3OBbIBATH LIMPOKO NPHMEHSIEMblE B XHMHUHU
MOJIeTIbHBIE MTPECTABICHHUS — XUMUIECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opMyJia 1 ypaBHEHUE
XUMUYECKOW peakiuy — NpU pelleHHH Y4eOHO-TI03HABATENBHBIX 3a7lad, ¢ Y4ETOM 3THUX MOJACIBHBIX
NpPEACTaBICHUI BBISABISATh M XapaKTePH30BaTh CYIIECTBEHHbIC NPH3HAKH H3yYaeMBIX OOBEKTOB —
XMMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKLuil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYUHHO-
CIIEACTBEHHBIE CBSA3U U IPOTHUBOPEYNS B U3y4aEMBIX ITPOLECCAX U SBICHUSIX.

basoBble HcciaenoBaTenbCKUe NEHCTBYS:

YMEHHE HCII0JIb30BaTh MMOCTABIEHHBIE BONPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHMS, a TAK)KE B Ka4eCTBE
OCHOBBI 1T (HOPMUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYKICHHIA;
NPUOOPETEHUE OIBITA IO TUIAHUPOBAHWIO, OPTaHU3alld M TPOBEJACHUIO YUYCHHYECKHX DKCIIEPHMEHTOB,
yMEeHHE HaOMIoAaTh 3a XOJOM IHPOLECcCca, CaMOCTOSTENbHO IPOTHO3HPOBAaTH €ro  pe3ynbTart,
¢dopmynupoBaTh OO0OOLICHHS M BBIBOABI IO pe3yjibTaTaM NPOBEAEHHOIO OMbITAa, HCCIECAOBAHNUA,
COCTaBIISITh OTUYET O MPOJIENIAaHHOM pabore.

Pabora ¢ unopmarueii:

yMEHHUE BBIOMpATh, aHAJIM3HPOBATH M HHTEPIPETUPOBATH MHPOPMALMIO PA3IMYHBIX BHUIOB U (HopM
NPEACTAaBIICHUS, MOJy4YaeMyl0 U3 Pa3HbIX MCTOYHHMKOB (HAy4HO-IOIYJISIpHAs JIMTEpaTypa XUMUYIECKOTO
coJiep>KaHMsl, CIIpaBOYHbIE MocoOus, pecypcsl MIHTEpHETa), KpUTHYECKH OLICHMBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPHUMEHSITh pa3jIMuHble METOAbl M 3alpochl IpU MOuUCKe Hu oTOope uHMOpManuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJS BBITOJHEHHUS yYEOHBIX W IIO3HABATENBHBIX 33134
ONpeneNnéHHOr0 THIA, NPUOOpETeHHE OIblTa B O0JAaCTH HCHONB30BaHMA HMH(OPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJaJeHUE KyJIbTYpOH aKTUBHOTO HCIIOJB30BAaHUS Pa3INYHBIX
TIOMCKOBBIX CHUCTEM, CAMOCTOSATEIILHO BBHIOMPATh ONTHMAIBHYIO (OpPMY TIpe/CTaBlIeHHS HHPOPMALUN U
WIITIOCTPUPOBATh pEIIaeMble 3aJaddl HECIOXHBIMHA CXEMaMH, AdarpaMMamM, JIPYyTUMH (GopMaMu
rpaduKe 1 ©X KOMOWHAIUSIM,

YMEHHE HCIONb30BaTh W aHAIM3MPOBATh B MpoLecce yuyeOHOW M MCCIIEAOBATEIbCKOM IEsTENbHOCTH
UHQOPMAIMIO O BIUSHUW MPOMBIIUIEHHOCTH, CEJBCKOTO XO3SICTBA M TPAHCIOpTa Ha COCTOSHHE
OKpYy>Karolllel MpUpOAHONA CpeIbl.

KomMMmyHHKaTHBHBIE YHHBEPCATbHbIC YUeOHbIE ICHCTBUS:

YMEHUS 3a/laBaTh BOMPOCH (B XOJe AWanora M (WJIM) JUCKYCCHH) IO CyHIECTBY OOCYXKIaeMOH TeMBbl,
(hopMynHpOBaTH CBOM MPEATIOKEHUS OTHOCUTEIIFHO BBHIIIOJIHEHUS MTPEUIOKEHHON 3a1auH;

YMEHUSI TPEICTABIATh MOJTYYECHHBIC PpE3yJIbTaThl IO3HABATEIbHON JEATENBHOCTH B YCTHBIX H
NUCEMEHHBIX TEKCTaX; JAejaTh MPE3CHTAIMI0 Pe3YIbTaTOB BBIMOJHEHUS XUMHYECKOTO SKCIIEPUMEHTA
(;1abopaTtopHOro OmbITa, Ja0OpaTOPHOU pPabOTHl IO UCCICAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUsI y4eOHOro COTpyJHHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM II03HABATEIBHOH H
UCCTIEIOBATENILCKOW AEATENPHOCTH NMPU pEIICHHH BO3HHMKAIOUIMX MPOOJIEM Ha OCHOBE y4€Ta OOLIMX
MHTEPECOB M COINIAcOBaHUs MO3UIMK (0OCyXIeHUS, OOMEH MHEHUSMH, «MO3TOBBIC ILITYPMBI,
KOOPJIUHAIIUSI COBMECTHBIX JICHCTBUH, ONpeieicHUEe KPUTEPUEB TI0 OIEHKE KavyecTBa BBIIIOJIHEHHOMN
paboTHI U IpyTHE).

PerynaruBHble yHUBEpcaIbHbIE YU€OHbBIE JCHCTBUS:



YMEHHE  CaMOCTOSITENIbHO  ONPENEsITh  LEIH  JCATENBHOCTH, IUIAaHUPOBATh,  OCYIIECTBISTH,
KOHTPOIMPOBaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOKO NIEATENEHOCTH, BHIOMpATh Hamboiee
3¢ heKkTrBHBIE CTIOCOOBI pemeHus] YIeOHBIX 1 TTO3HABATENbHBIX 33/1a4, CAMOCTOSITETHHO COCTABIIATh MIIH
KOPPEKTUPOBATh NPEJIOKECHHBIN aITOPUTM ACUCTBUM IPU BBIIOJHEHUH 33JAHUN C y4ETOM IOJIYyYEHUS
HOBBIX 3HaHUU 00 uU3ydaeMbIX OOBEKTaX — BEHICCTBAX W PEAKIUAX, OICHUBAaTh COOTBETCTBHUE
MOJIYICHHOTO pe3yibTaTa 3asBJICHHON IIeJTH, yMEHHE WCIIOJIb30BaTh W aHAJTU3UPOBATh KOHTEKCTEHI,
TpeaIaraeMple B yCIIOBUU 3ajaHUi.

INPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mpemMeTHBIX Pe3yNIbTATOB IO OCBOCHHUIO 0053aTEIBHOTO COJCPKAHMS, YCTaHOBICHHOIO
JAaHHOH (enepaabHON pabodeil MporpaMMON, BBIJCISIOT: OCBOSHHBIE 00YYaIOIIUMUC HAyYHBIC 3HAHUS,
YMEHUS U CIIOCOOBI IEHCTBUH, CIEIMGUISCKUE I IPEAMETHON 00J1acTH « XHUMHSI», BUIIBI NEATCILHOCTH
M0 TIOMYYEHWI0 HOBOTO 3HAHHS, €r0 MHTEPIIPETAITNH, MPEeOOpPa30BaHUI0 M NMPUMECHCHHUIO B Pa3IMIHBIX
Y4eOHBIX U HOBBIX CUTYaIUsX.

K xoniry oOydenmss B 9 Kiacce IpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
Cc(OPMUPOBAHHOCTh Y O0YYAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSATHH: XUMHUYECKHN JIIEMEHT, aTOM, MOJIEKyJa, WOH,
KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTB, 3JIEKTPOOTPHUIIATEIEHOCT,
CTEIICHb OKHCJICHUS, XUMHUYECKas peaKklus, XUMHYECKas CBs3b, TEIUIOBOH S(PQEKT peakluu, MOJIb,
MOJISIpHBI 00BEM, PACTBOP, IIEKTPOIUTHI, HEIIEKTPOIUTHI, HIIEKTPOTUTHYECKAsT TUCCOLUALINS, PEaKLIUU
HOHHOTO OOMEHa, KaTalm3aTop, XHMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMBIE PEaKITHH,
OKHUCITUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKINH, OKHCIWTEIb, BOCCTAHOBUTENb, OKWUCIEHHE U
BOCCTAHOBJICHUE, aJUIOTPONUs, aM(pOTEPHOCTh, XHWMHUYECKas CBsA3b  (KOBaJICHTHAs, HOHHAs,
METAJUTMYECKas), KPUCTAIUIMYECKass PemETKa, KOPPO3UsS METAIIOB, CIUIABBI, CKOPOCTh XHMHUYECKOU
peakiuu, mpeaenbHo qonyctumas konnenTpamus [1JIK Bemectsa;

WITIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHUMHYCCKHUX HOHATUH U NOPUMCHATH OTU IOHATHUA IIPpU
OIMCaHUM BEIECTB U UX MPEBPAIICHUH;

UCTOJIH30BaTh XUMHYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U YPaBHEHUN XUMUYECKHUX
peaxuuii;

OMpeACIATL BAJICHTHOCTh M CTCHICHb OKHUCJICHHUA XUMUUYCCKUX JBJICMCHTOB B COCAMHCHHAX PA3JIAYHOIO
COCTaBa, NPUHAMJICIKHOCTh BEIIECTB K OMNpPENeNIEHHOMY KIIacCy COeNWHEHWH 10 QopMmyiaM, BHUI
XUMHYECKOW CBs3HM (KOBAJICHTHAS, MOHHAS, METAJUIMYECKas) B HEOPTaHWYECKUX COEAMHEHUSX, 3apsil
MOHa M0 XUMHYECKOH (opMmyIie, XapaKTep Cpeibl B BOAHBIX PAacTBOPAaX HEOPraHUYECKUX COCIWHECHUH,
THUT KPUCTAILUTUYECKOM PENIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoandeckoro 3akoHa J[. M. MeHnzeneeBa U IEeMOHCTPUPOBATh €ro MOHWMAHHE:
OTMCHIBATh M XapaKTepH30BaTh TabnuuHyio (hopmy llepuomndeckoil cuCcTeMbl XUMHYECKHUX 3JIEMEHTOB!
pasnuuaTh MOHATHS «riaBHas moArpymnmna (A-rpymma)» u «mnobounas noarpymnmna (b-rpynma)y, Maneie u
0OJbIIME TMEPHOABl, COOTHOCUTH OOO3HAYCHHS, KOTOpPhIE WMEIOTCS B NEPUOIWYECKON Taduuie, ¢
YHCJIOBBIMH XapPaKTCPUCTUKAMH CTPOCHUA aTOMOB XUMHUYCCKUX BJICMCHTOB (COCTaB " 3apdan sapa, O6IlIee
YHUCIIO 3JICKTPOHOB M pacrpeieicHUe UX 0 JICKTPOHHBIM CIIOSIM), OOBSACHITH O0IIHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB U WX COCIMHEHHU B IPEJeIaX MaJbIX MIEPUOJOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOSHHSI UX aTOMOB;

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKUEC DJICMCHTBI, HCOPraHMYCCKUEC BCHICCTBA, XUMHUYCCKHUC PCAKINN (HO
YHCITy U COCTaBY YYACTBYIOIIMX B PEAKIMH BEILECTB, MO TEIUIOBOMY d((eKTy, M0 M3MEHEHHIO CTETeHEH
OKHCIICHUS] XUMHUYECKHX DJIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE M CIEMU(DUUISCKHEe XUMHYECKHE CBOHWCTBA MPOCTHIX M CIIOJKHBIX
BEIIECTB, MMOATBEPK/as ONMKUCAHUE PUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITHIA;

COCTABJIATh yPAaBHEHHS DJICKTPOJMTHUECKON ITHUCCOIMAIMKM KHCIIOT, IIMEJI0OYed ¥ COJIeH, IONHBIE H
COKpam€HHbIE YpaBHEHHUS peakuuii HMOHHOrO OOMEeHa, YpaBHEHHUS peakluui, TOATBEPKIAIOIIX
CYII[ECTBOBAHUE T€HETHYECKOW CBS3HM MEX]y BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

pacKpbeIBaTh CYIIHOCTH OKHCIIUTEIIEHO-BOCCTAHOBUTENFHBIX PEAKIUil IOCPEICTBOM COCTABJICHHUS
3JIEKTPOHHOTO OallaHCca ATUX PEaKInii;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH TPOTEKAHUS
XUMHYECKUX MPEBPAICHUI B PA3THUHBIX YCIOBUSIX;

BBIYKMCIISITE OTHOCHUTENBHYIO MOJCKYJISIPHYIO W MOJISPHYIO MacChl BENIECTB, MAaCCOBYIO JIOIIO
XUMHYECKOTO 3JIEMEHTa 10 (popMyJie COeAMHEHUS, MAaCCOBYIO JIOJIO BEUICCTBA B PacTBOpPE, MPOBOIMTH
PacyUéThI 10 ypaBHEHUIO XUMUYECKOH peaKIuy;

cOOJII0IaTh TpaBHIIa TOJIE30BAHUS XUMHUYECKOW TOCYJOH M 1abopaTopHBIM O0OPYJIOBAHUEM, a TAKKE
MpaBujia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMU IO BBIMOJHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHI0O U COOMPAHHIO ra3000pa3HBIX BEIISCTB (aAMMHaKa U YTJIEKHCIOTO
rasa);

MIPOBOJIUTh PEAKIMH, IOATBEPXIAAIONIME KAYSCTBCHHBIM COCTAB Pa3IHYHBIX BEIIECTB: PaclO3HABATh
OMBITHBIM MyTéM XJIOPUA-, OPOMHI-, MOAWA-, KapOoHaT-, docdar-, cuimkar-, cyiabhar-, THAPOKCH]I-
WOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PacTBOpax
HEOPraHUYECKUX BEIICCTB;

MPUMEHAThL OCHOBHBIC OIEPAIllMU MBICIUTEIBHON JISATSIILHOCTH — aHaJu3 W CHUHTE3, CPaBHCHUE,
0000IICHHEe, CUCTEMATHU3AIIMIO, BBISABICHUE MPUYUHHO-CICIACTBEHHBIX CBSI3€H — JUIS U3yYEHHUS CBOMCTB
BEIIICCTB ¥ XUMHUYECKHX PEaKIUil, €CTECTBEHHO-HAYYHbBIC METOJIbI MO3HAHUS — HAOIOJICHUE, 3MEPCHUE,
MOJICTTUPOBAHUE, DKCIIEPUMEHT (pealTbHbBII U MBICIICHHBIH).



Ne HanmeHnoBanue KonnuecTtBo yacos OnexkTpoHHbIe (LU(POBLIE)
n/a pasaciioB U TEM Bcero KOHTpOJ‘[LHLIe HpaKTI/I‘ICCKI/Ie 06p330BaTeJ'IBHI>Ie PECYPCHL
IIPOrpaMMBbI paboThl paboTHI

Pa3pnen 1. BenrecTBO M XMMMHU4YeCKHe peakunu

1.1 TloBTOpeHue u 5+3 1 bubnmnoreka [{OK
yriyoneHue https://m.edsoo.ru/7f41a636

3HAHUI OCHOBHBIX
pasznenoB Kypca 8

KJacca

1.2 OcHoBHBIC 4 bubmmoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUI

1.3 DnexTponuTudeckas 8 1 1 bubnmnoreka [JOK
JTUCCOLIMAITHS. https://m.edsoo.ru/7f41a636

XUMUYECKUE PEaKIUU
B pacTBOpax

Hroro mo pazaery 20

Pa3zpnen 2. Hemeranibl M MX COeIMHEHUSA

2.1 OOmas 4+2 1 bubmmoreka [IOK
XapaKTepUCTUKA https://m.edsoo.ru/7f41a636
XHUMHYECKUX

yneMeHToB VIIA-
rpymisl. ["amorensl

2.2 O0was 5+3 bubnmoreka [JOK
XapaKTepUCTUKA https://m.edsoo.ru/7f41a636
XUMHYECKUX

aseMeHTOB VIA-
rpynnsl. Cepa u eé

COETMHEHHUS

2.3 O6mas 7+1 1 bubmoreka [IOK
XapaKTepUCTUKA https://m.edsoo.ru/7f41a636
XUMHYECKUX

251eMEHTOB VA-
rpymnmsl. A3or,

dhocdop u nx
COETMHEHHUS

2.4 O0mmas 8 1 2 bubmmoreka [IOK
XapaKTepUCTUKA https://m.edsoo.ru/7f41a636
XUMHYECKUX

anemeHTOB [VA-
TpYyIIBL. YTIEpoa u
KPEMHUU U UX

COCITMHEHUS
Uroro no pazneny 30
Pa3nen 3. Merasiibl M UX COeTUHEHU S
3.1 OO0ume cBo¥icTBa 4+2 but6mmoreka [JOK
METaJJIOB https://m.edsoo.ru/7f41a636
3.2 Baxneitmue metauibl  16+4 1 2 bubnuoreka [HOK
1 UX COCIMHCHHS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 26

Pasnen 4. Xumus u oOKpy:Kamomas cpeaa
4.1 BemecTBa 1 3+3 bu6mmoteka LIOK






